
Blood - Plasma - Serum 
D. Mesko, R. Pul/mann 

Acetoacetic Acid 

(syn: acetoacetate) Ketone body which is produced in fat metabolism - fat oxidation end 
product in liver + fat oxidation intermediary product in muscles. 

Increased Values 
active acromegaly, anorexia nervosa, branched-chain ketonuria, catecholamines excess, 
conditions - (febrile c., post-anesthesia c.), diabetic ketoacidosis, exercise in untrained 
subjects, glycogenoses (glycogen storage disease), hyperglycemia, hyperinsulinism, in
creased fat intake, methylmalonic aciduria, persistent vomiting, pregnancy, prolonged ex
cessive insulin administration in diabetics, prolonged fasting (most common in children 
I to 6 years old), severe carbohydrate restriction with normal fat intake, severe thyrotoxi
cosis, stress, weight-reducing diets 

Interfering Factors: medicaments - (acetylsalicylic acid, ACTH, ethanol, glucocorticoids, 
growth hormone,levodopa, streptozocin) 

An.IYle Age/Gender Reference Range 51 Unns Nolc 
Acetoacetic Acid 
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Test Purpose. 1) to confirm suspected acetaminophen toxicity from patient history or clini
cal observations, 2) to monitor detoxification treatment with i.v. acetykysteine. 

Increased Values 
acetaminophen overdose 

Interfering Factors: alcohol, medicaments - (barbiturates) 

Acetone 

Ketobody produced in fat metabolism. Acetone is the end product of liver fat oxidation + 
an intermediary product of muscle fat oxidation, originating from acetoacetic acid decar
boxylation. 
Test Purpose. 1) diagnosis of ketonemia resulting from diabetes mellitus, intestinal disor
ders, glycogen storage diseases and alcohol consumption. 
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Increased Values 
acetonemic vomiting in children, alcoholism, intestinal diseases, ketoacidosis - (diabetic 
k., fasting k.), severe carbohydrate intake restriction, starvation 

Analyte Age/Gender Referencc Rangc 51 Units Note 
Acetone 

semiquantitative 
quantitative 

Acetylcholine 

neg. 
0.05-0.34 mmolll 

(ACH) A reversible acetic acid ester of choline. It is a cholinergic agonist. 
Production. Synthesized from choline and mitochondrially derived acetylcoenzyme A by 
the enzyme choline acetyltransferase. ACH is released at a motor neuron end-plate by an 
electrical impulse travelling down the nerve toward a muscle. 
Function. The major neurotransmitter of: a) motoneurons (mediates impulse transfer from 
motoric nerve fibre to striated muscle), b) postganglionIc parasympathetic fibers, c) vegeta
tive sympathetic and parasympathetic ganglia of nerve system, d) CNS cholinergic neurons 
(basal ganglia, motor cortex). ACH acts through muscarine (M) and nicotine (N) receptors. 
There are 5 types M receptors; M, receptors are localized on parasympathetic nerve end
ings. Their activation lead to IP3 and DAG production increase with subsequent intracel
lular Ca'+ level increase leading to gastrointestinal tract secretion and motility increase, as 
well as CNS excitation. M, receptors are in myocardium and smooth muscles. They decrease 
cAMP production and open K+ channels resulting in bradycardia, increased ureter and blad
der peristalsis. M, receptors are in exocrine glands, smooth muscles and vascular endothe
lium. They cause bronchial smooth muscle and uterus contraction and bronchial, salivary, 
lacrimal, and sweat glands secretion increase by intracellular Ca'+ concentration increase. 
ACH acts on vessels directly with subsequent contraction (after high doses) and secondly 
indirectly with subsequent dilation (by EDRF release). M, and M, receptors are in CNS, their 
function is not clear yet. Nicotme NN receptors are localized at the vegetative ganglia level. 
Na+ and K+ channel openings are active effect mechanisms. Nicotine NM receptors are in 
skeletal muscles and mediate nerve-muscular transfer from motoric fibre onto skeletal 
muscle. Acetylcholine levels are regulated by the activity of choline acetyltransferase which 
hydrolyzes ACH to choline and acetate ion. Choline is back uptaken and enters with acetyl
coenzyme A into ACH synthesis cycle. 

Increased Values 
intoxication by - (mushrooms, snake venom, organophosphates), myasthenia gravis 

Decreased Values 
botulism 

N-Acetyl-Beta-D-Glucosaminidase 

(NAG) Materials: serum, fibroblasts 
Test Purpose. 1) diagnosis of acute tubular injury, 2) to monitor tubulopathies. 

Increased Values 
acute tubular necrosis, chronic glomerulonephrosis, chronic pyelonephritis, renal allotrans
plant rejection, toxic renal injury - (poisons, medicaments) 
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Acid Phosphatase 

(syn: AP, total ACP) 
Function. Enzyme important in the absorption/metabolism of carbohydrates, nucleotides, 
phospholipids and in bone calcification. Involved in breakdown of own cellular compounds 
and cell invading compounds. 
Occurrence. Prostate, liver, bones (bone marrow), milk, erythrocytes, leucocytes, spleen, 
thrombocytes, reticuloendothelial system, Iysosomes, kidney. 
Isoenzymes. Serum ACP activity is based on isoenzyme activity mixture that come from 
prostate (PAP), liver (reticuloendothelial system), bones, RBC, PLT. Isoenzyme PAP is not 
identical with tartrate-labile phosphatase. RBC and PLT isoenzymes have 200-times higher 
activity which results in increased values in thrombosis. Highest values are in PM, lowest 
in AM. Within-day concentrations variation is 25-50%, day-to-day variation 50-100%. 
Test Purpose. 1) parameter which aids in prostatic cancer diagnosis, 2) to monitor response 
prostate cancer therapy, 3) to help diagnose bone tumours and tumours metastasing into 
bones, 4) to help diagnose Gaucher's disease, 5) non-specific parameter in osteoporosis. 

Increased Values 
benign prostate hyperplasia, bone metastases from - (prostate, mammary gland), acute/ 
chronic renal failure, colonoscopy, decreased blood flow to prostate, disease - (Gaucher's d., 
Niemann-Pick d., Paget's d.), diseases - (kidney d., biliary d., febrile d., bone d., hepatic d., 
reticuloendothelial system d., infectious d.), disseminated intravascular coagulation, em
bolism, excessive platelet destruction, hemolysis, cirrhosis - (hepatic c., cardiac c.), acute 
hepatitis - (type A, type B, type D, type E), hyperparathyroidism, myocardial infarction, 
megaloblastic anemia, obstructive jaundice, osteogenesis imperfecta, osteoporosis, poly
cythemia vera, pregnancy, primary thrombocythemia, prostate - (p. biopsy, p. infarction, 
p. massage, p. injury), prostatitis, renal insufficiency, renal osteopathy, sickle cell crisis, 
thromboembolic disease, idiopathic thrombocytopenic purpura, thrombosis, thrombophle
bitis, transurethral prostatic resection, tumours - (bone t., chronic lymphatic leucemia, 
acute/chronic myeloid leucemia, myeloproliferative t., plasmocytoma - incl. multiple my
eloma, t. of prostate, lung t., t. of breast), prostate calculus 

Interfering Factors: children, medicaments - (androgens in women, clofibrate) 

Decreased Values 
castration, ethanol, hormonal therapy of prostate hyperplasia, oxalates 

Interfering Factors: medicaments - (fluorides, heparin) 

Analyte Age/Gender Reference Rangc SI Units Notc 
Acid Pha phatase 
(ACP) 

Total ACP F <92 nkatll 
M <108 nkatll 

Prostatic ACP M <43 nkat/I 
Total ACP F+M 75-215 nkat/I See ref. 
Prostat ic ACP M <68 nkatll ranges note 
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Activin A 

Activins (activin A, activin B, activin AB) are present m the testis and some areas of adult 
brain. 
Production. Normal bone marrow cells and myelomonocytic cells lmes. Synthesis enhance
ment in monocytes by: GM-CSF and IFN gamma. Synthesis in bone marrow stromal cells 
is induced by TNF alpha, IL-I-alpha and bacterial endotoxins. 
Function. Originally activin A was described as a protein stimulating in vitro the release of 
FSH. Activin A controls the expression and secretion of hormones (FSH, prolactin, ACTH, 
oxytocin). Activin A acts as a neuronal survival factor and inhibits neuronal differentiation, 
influences the development of granulosa cells, supports the proliferation of a number of 
cells lines. Also stimulates the synthesis of GRH receptors and inhibits the release of GH. The 
biological activities of activin A can be inhibited by follistatin . Possible activin A clinical 
significance: a growth inhibitory and an erythroid differentiation factor in the treatment of 
erythroleukemia. 

Acute-Phase Reactants 

(APRs, syn: acute phase proteins) Acute phase reactants is the generic name given to a group 
of approximately 30 different biochemically and functionally unrelated proteins. The lev
els of acute phase proteins in the serum are either increased (positive acute phase reactants) 
or reduced (negative APR). Plasma constituents that appear or increase acutely in response 
to inflammation (infection, trauma, burns, surgery, tissue necrosis) approXlmately 90 min
utes after the onset. They are produced in hepatocytes (each hepatocyte possessing the ca
pacity to produce the entire spectrum of these proteins) after IL-6 stimulation (main me
diator of the APR). Following stimulation of single hepatocytes within individual lobules 
one observes a stimulation of further hepatocytes and this process continues until almost 
all hepatocytes produce these proteins and release them into the circulation. Reactants syn
thesis is followed by decrease of so-called anti-reactants synthesis (prealbumin, albumin, 
transferrin). Acute phase reactants are glycoproteins, with exception of CRP and serum amy
loid A. They include: ESR, CRP, serum mucoproteins, alpha/gamma globulins, complement 
components, transferrin, ferritin, alpha-I-acid glycoprotein, WBC, AAT, ceruloplasmin, hap
toglobin, fibrinogen. These agents can be also mediators associated with inflammation: che
motactic protein ECF-A, ECF-oligopeptide, neutral proteinases (PMN-elastase, cathepsin G, 
collagenases), lysosome glycosidases (lysozyme, hexosaminidases), cytokines, IL-I, IL-2, 
TNF-alpha, fibronectin, alpha-I antichymotrypsinogen, alpha-I antitrypsin. The term acute 
phase response summarizes a number of very complex endocrine and metabolic or neuro
logical changes observed in an orgamsm, either locally or systematically, a short time after 
injuries or the onset of infections, immunological reactions and inflammatory processes. 
Development/effects of acute-phase response: 1) injuring agents (surgery and burns, bac
terial or parasitic infection, ischemic necrosis, chemical irritants, tumor growth) -> 2) local 
reaction (dilation and blood vessels leakage, platelet aggregation and clot formation, accu
mulation of neutrophils and macrophages, proteases and other lysosomal enzymes release, 
mediators formation, fibroblasts stimulation. Local reaction leads to systemic reaction (fe
ver, pain, leukocytosis, increased secretion of certain hormones, activation of complement 
and clotting cascades, decreased serum iron and zinc, amino acids transfer from muscles 
to liver, increased synthesis of acute-phase proteins); reactions mediated by: interleukin I, 
prostaglandins, histamine, serotonin, kinines. Local reaction can lead also to acute-phase 
response -> a) reparative processes, b) systemic reaction, or c) cell death and necrosis. 
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Inflammatory mediators. CRP (phosphorylcholine binding, complement activation and 
opsonization), plasminogen (complement activation, clotting, fibrinolysis) , factors VII, VIII 
+ prothrombin + fibrinogen + fibronectin (clotting, fibrin matrix formation for repair), 
kininogenase (kallikrein) + kininogen (vascular permeability and dilatation), complement 
components (opsonization, chemotaxis, mast cell degranulation), kallikreins (vascular per
meability and dilatation), haptoglobin, ceruloplasmin, fibrinopeptides 
Inhibitors. AAT (serine proteinase inhibition, resolution of emphysema), alpha-I-anti-chy
motrypsin (cathepsin G inhibition, protease inhibition), thiol protease inhibitor (cysteine 
protease inhibition),haptoglobin (cathepsins inhibition),AT III + CI INH + factor B + fac
tor I + factor H (mediator pathways control), alpha-2-antiplasmin (modulation of coagu
lation cascade), heparin-eo-factor II (proteinase inhibitor), plasminogen activator inhibi
tor I (protease inhibitor), alpha-2-macroglobulin 
Complement proteins. C2, C3, C4, C5, C9, CI-inhibitor (negative control of complement 
cascade), C4-binding protein, factor B 
Hemocoagulation proteins. Fibrinogen, von Willebrand's factor (coagulation protein), 
alpha-2 antiplasmin (modulation of coagulation cascade), factor VIII (clotting formation of 
fibrin matrix for repair), prothrombin (clotting formation of fibrin matrix for repair), anti
thrombin 3 (modulation of coagulation cascade), plasminogen (proteolytic activation of 
complement, clotting, fibrinolysis) , fibronectin (fibrin clot formation) 
Miscellaneous. Haptoglobin, serum amyloid A (cholesterol and HDL scavenger), serum 
amyloid P (formation of IgG immune complexes), CRP (binding to membrane phosphoryl
choline, complement activation and opsonization, interaction with T- and B-cellsl, cerulo
plasmin, heme oxygenase (heme degradation), mannose binding protein (serum lectin), 
leukocyte protein I, lipoprotein (a), lipopolysaccharide binding protein (macrophage cell 
activation), apolipoprotein E 
Cellular immune regulation. CRP, alpha-I-acid glycoprotein (interaction with collagen, 
promotion of fibroblasts growth, binding of certain steroids), fibrinogen, amyloid P (forma
tion of IgG immune complexes), haptoglobin 
Metal binding proteins. Albumin, haptoglobin (hemoglobin scavenger), hemopexin (heme 
binding and transport protein), alpha-I-acid glycoprotein, ceruloplasmin (copper transport 
protein), ferritin (iron transport protein), manganese containing superoxide dismutase 
(copper zinc binding protein, formation of reactive oxygen species), transferrin, macro
globulins 
Repair and resolution. Alpha-I-acid glycoprotein, AAT, alpha-I-antichymotrypsin 
Time and quantitative profile of selected inflammation reactants 

Hall·tlme Parameler increase 
very horl half-lime 6-10 hrs CRP.serum myloid A. 

alpha-I- ntichymolrypsin 
short half-lime 24-48 hrs alpha- I-acid gly oprolein. 

alfa- I-antitryp in. haptoglobin. 
fibrinogen 

medium half-lime 48- 72 hr C3, C4. ceruloplasmin 

Increased Values - during inflammation 

10- 500 x 

2- 3 x 
Ie 2 x 

alpha-I-antitrypsin, alpha-2-macroglobulin. ceruloplasmin, fibrinogen, haptoglobin, C3 
complement, orosomucoid, C-reactive protein 

Decreased Values - during inflammation 
albumin, alpha-lipoprotein, prealbumin. transferrin 
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Adenosine Deaminase 

(ADA) An enzyme of the hydrolase class that catalyzes the adenosine deamination to form 
inosin, a reaction of purine metabolism. Adenosine deaminase is found in erythrocytes and 
leukocytes, as well as in the liver, stomach, genitourinary tract and serum. 

Increased Values 
autoimmune diseases, gout (uratic arthritis), heart failure, hemochromatosis, hemolytic 
anemia, hepatic cirrhosis, hepatitis, infectious mononucleosis, myeloid leukemia, obstruc
tive jaundice, rheumatic fever, thalassaemia major, tuberculosis, tumors of - (bladder, pros
tate), typhoid fever 

Adhesive Molecules 

Adhesive molecules mediate cell adhesion to extracelullar matrix and reciprocal intercel
lular contacts. Soluble molecule forms can inhibit leukocyte and tumorous cells adhesion 
to endothelial cells. Adhesive molecules are involved in immune system cells communica
tion, angiogenesis, and metastases. They are divided to integrins (beta-I, beta-2), selectins 
(L, E, P), and adhesion immunoglobulin molecules (ICAM-I, 2, 3, VCAM-I, PECAM-I, 
MAdCAM-I, C02, CD3I, LFA-3). 

Adrenocorticotropic Hormone 

(ACTH, syn: corticotropin, adrenocorticotropin) 
Production. Anterior pituitary (adenohypophysis) hormone. Apart from its production in 
the pituitary authentic ACTH has been found to be produced also by macrophages and 
lymphocytes. 
Target organ. Adrenal gland. 
Function. Regulates adrenal cortex growth, adrenal steroids (glucocorticoids) synthesis and 
release, partially mineralocorticoids and androgens. Inhibits antibody production, IFN
gamma production, and stimulates NK-cells activity and B-Iymphocytes mitogenesis. In 
supraphysiologic concentrations activates adenylate cyclase in adipose cells, which results 
in a cAMP-mediated lipase activation and increased lipolysis in fatty tissue (fatty acids). In 
supraphysiologic concentrations stimulates insulin release from the pancreas .... insulin
secretion influence in Langerhans' islands .... .l. blood glucose. ACTH levels typically mani
fest circadian rhythm and pulsatile secretion (maximum shortly before awaking and 9AM, 
minimum occurs before midnight). Secretion is stimulated by serotonin and acetylcholine, 
viral infections, bacteriallipopolysaccharides, corticotropin releasing factor, antidiuretic 
hormone, IL-I, IL-6 and inhibited by gamma-aminobutyric acid. 
Hypothalamic hormone. Corticotropin releasing hormone (CRH, corticoliberin). 
Test Purpose. I) to facilitate differential diagnosis of primary and secondary adrenal hypo
function, 2) to aid differential diagnosis of Cushing's sy (indirectly also obesity), 3) assist
ing diagnosis of adrenogenital sy. 

Increased Values 
Addison's disease, adrenal autoimmune diseases, adrenal tuberculosis, adrenoleukodystro
phy, congenital adrenal hyperplasia, ectopic production of ACTH, pseudo-Cushing's states, 
syndrome - (adrenogenital sy, Cushing's sy, empty sella sy, Nelson's sy), tumours of - (hypo
physis, lung) 
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Interfering Factors: exercise, hemoconcentration, hypoglycemia, neonates, pregnancy, 
stress, medicaments - (amphetamines, calcium gluconate, corticosteroids, desipramine, 
erythropoietin, estrogens, ethanol, insulin,ketoconazole, levodopa, lithium, metoclopra
mide, metyrapone, mifepristone, vasopressin) 

Decreased Values 
adrenal adenoma, adrenal tumors, central hypocorticism, Cushing's sy related to adrenal 
tumor, exogenous Cushing's sy, Sheehan's syndrome, empty sella sy, hypopituitarism, pan
hypopituitarism, secondary insufficiency of adrenal cortex in pituitary insufficiency 

Interfering Factors: breast feeding, weight loss, medicaments - (clonidine, corticoste
roids, dexamethasone, glucocorticoids, heparin) 

Analyle Agel Gender Relerence Range SI UnllS NOle 
Adrenocorlico
tropic Hormone 
(ACTH) 

Adrenomedullin 

Umbilicus 
\ - 7 d 
Adull 
SAM 
6PM 

\30- \60 
\00-\40 

4.4- 22 
\I 

pmolll 
pmol/I 

(ADM) ADM is a peptide isolated from extracts of human pheochromocytomas arising 
from adrenal medulla. 
Production. Synthesized by columnar epithelium, some glands, neurons of the pulmonary 
parasympathetic nervous system, vascular endothelial cells, chondrocytes, alveolar macro
phages and vascular smooth muscle cells. ADM expression has been observed in most of the 
non-small cell lung carcinomas and small cell lung carcinomas. The protein is found also 
in human plasma. 
Function. High concentrations of ADM in the brain suggests that it may act as a neuro
transmitter, neuromodulator or neurohormone. ADM was detected initially by its stimulat
ing activity of platelet cAMP. 
Production. ADM is a potent vasorelaxant. Can also suppress mitogenesis in renal glomeru
lar mesangial cells and may function as an endogenous paracrine suppressor of cell prolif
eration. 

Adult T-Cell Leukemia-Derived Factor 

(ADF, syn: ATL-derived factor) 
Production. ADF is constitutively produced and secreted by T -cells. Produced also by HTLV
I-transformed T-cells. 
Function. Induces the synthesis and expression of high affinity receptors for IL-2 in vari
ous lymphoid cell types. It thus indirectly promotes the autocrine growth of T -cells that 
depend on the presence ofIL-2.ADF synergizes with IL-1 and IL-2 and allows virus-infected 
cells to respond to suboptimal doses of growth factors. Factor can protect cells against the 
cytotoxic actions ofTNF. Also plays a role in the immortalization oflymphocytes by viruses 
such as HTLV-I and EBV. Acts as a growth factor for hepatoma cell lines. ADF has been 
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shown to regulate eosinophil migration. A loss of ADF-producing cells has been observed 
to occur in patients undergoing HIV infections. Down-regulation of ADF production by 
HIV-l may playa role in the pathophystiology of HIV-infected individuals. 

Alanine 

(Ala) A nonessential amino acid, alpha-aminopropanoic acid, occurring in proteins and fr~ 
in plasma. It is synthesized from pyruvate. 

Increased Values - hyperalaninemia 
citrullinemia, Cushing's disease, histidinemia, hyperornithinemia, kwashiorkor, parenteral 
nutrition, pyruvate carboxylase deficiency, septicemia, uratic arthritis (gout), urea cycle 
enzyme defects 

Interfering Factors: medicaments - (glucose, glutamic acid, histidine, valproic acid) 

Decreased Values - hypoalaninemia 
chronic renal diseases, Huntington's chorea, ketotic hypoglycemia 

Interfering Factors: medicaments - (ethanol, oral contraceptives, progesterone) 

Beta-Alanine 

An amino acid, beta-aminopropionic acid, not found in proteins but occurring both free and 
in several pep tides, it is a precursor of acetyl coenzyme A, several related compounds, an 
intermediate in uracil and cytosine catabolism. Enzyme defect: beta-alanine alpha-ketoglu
tarate aminotransferase. 

Increased Values 
beta-alaninemia 

Alanine Aminopeptidase 

(AAP, syn: microsomal aminopeptidase) Elevation parallels ALP levels. 

Increased Values 
diseases - (pancreas d., hepatobiliary tract d.), pregnancy (3'" trimester) 

Decreased Values 
abortion 

Alanine Aminotransferase 

(syn: alanine transaminase - ALT, serum glutamic-pyruvic transaminase - SGPT, serum 
glutamate pyruvate transaminase, glutamate pyruvate transaminase - GPT) 
Function. Intracellular cytoplasmic enzyme (of the transferase class) involved in amino 
acid/carbohydrate metabolism. Transports (reversibly) the amino acid part from alanine to 
alpha-ketoglutaric acid -+ glutamic acid and pyruvic acid (transamination), with pyridoxal 
phosphate as a co-factor. 
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Occurrence. Cytoplasm and mitochondria of the liver. then skeletal muscles. myocardium 
and kidney. ALT is located in the microsomal portion of the hepatic cell. ALT test is specific 
for liver malfunction. Concentration gradient intracellular space to plasma = 10':1. Level 
increase starts at 2% liver parenchyma necrosis and damage. 
Test Purpose. 1) to detect especially acute hepatic disease (hepatitis. cirrhosis. toxic/medi
camentous liver damage) and evaluate acute hepatic disease treatment. 2) to distinguish be
tween myocardial and hepatic tissue damage. 3) to help in differential diagnosis of hepa
tobiliary system and pancreatic diseases. 4) to help in chronicity detection of hepatitis. 

Increased Values 
incomplete abortion. AIDS. abscess - (brain a .• liver a .• pancreas a.). amebiasis. secondary 
amyloidosis. giant cell arteritis, aspergillosis. primary biliary atresia. acute/chronic pan
creatitis. acute viral hepatitis (A. B. C. D. E). anemia - (sickle cell a .• microangiopathic hemo
lytic a .• acquired hemolytic a .• hereditary spherocytic hemolytic a .• thalassemia major. tha
lassemia minor). angina pectoris. babesiosis. biliary tract obstruction. cerebrovascular 
accident. cholecystitis. choledocholithiasis. cholelithiasis. chronic alcohol abuse. hepatitis 
- (chronic h .• drug-induced h .• autoimmune h .• alcoholic h .• chemical-induced h .• peliosis 
h.). conditions - (hemolytic c .• acute hypoxic c .• postsurgery c .• shock c.). cor pulmonale 
chronicum. coronary insufficiency. crush injuries. delirium tremens. dermatomyositis. dia
betic ketoacidosis. disease - (Gaucher's d .• adult Still's d .• graft-versus-host d .• legionnaire's 
d .• Graves' d .• Crohn's d .• Letterer-Siwe d .• cytomegalic inclusion d .• Niemann-Pick d .• Brill
Zinsser d .• Whipple's d .• Wilson's d.). dysrhythmias. encephalitis - (St. Louis e .• Japanese B 
e .• e.lethargica). Wernicke's encephalopathy. acute bacterial endocarditis. congenital hepatic 
fibrosis. encephalomyelitis - (epidemic myalgic e .• necrotizing hemorrhagic e .• acute dis
seminated e.). fever - (Q f .• lassa f .• yellow f .• rheumatic f .• typhoid f .• Rocky Mountain spot
ted f.). cystic fibrosis. galactosemia. gangrene - (penis g .• diabetic g.). Wegener's granulo
matosis. extensive hematoma. glycogen storage disease - (type I. type III. type VI). extra! 
intrahepatic cholestasis. hemochromatosis - (secondary h .• idiopathic h.). hemorrhage. 
hepatic cirrhosis - (alcoholic h. c .• biliary h . c .• primary biliary h. c .• posthepatitic h. c.). al
coholic cardiomyopathy. coma - (hepatic c .• non-ketotic hyperosmolar c .• myxedema c.). 
passive liver congestion. hepatic ischemia. ulcerative colitis. hepatic lesions - (acute h. I.. 
toxic medicamentous h. I.). hepatic necrosis. malignant histiocytosis. acute fatty liver of 
pregnancy. hepatic steatosis. infarction - (intestine i.. myocard i .• liver i .• kidney i.. lung i.). 
intramuscular injections. lesions of skeletal muscle by - (electroshock. infections. seizure. 
trauma). metachromatic leukodystrophy. systemic lupus erythematosus. primary amebic 
meningoencephalitis. muscular gangrene. mycosis fungoides. myocarditis - (bacterial m .• 
metabolic m .• rheumatic m .• viral m.). myodystrophy. myoglobinuria. myotonia - (atrophic 
m .• congenital m.). myositis. obesity. obstructive icterus. pericarditis - (constrictive p .• pu
rulent p.). perihepatitis. pleural effusion. poisoning by - (aflatoxin. alcohol. antimony. ar
senic. cadmium. carbon disulfide. carbon tetrachloride. chromates. cocaine. copper. DDT. 
herbicides. iron. lead. methyl bromide. mushrooms. naphthalene. nitrobenzene. opioid. 
phosphorus. solvents/trichlorethylene. vinyl chloride). polyarteritis nodosa. polymyalgia 
rheumatica, polymyositis, poly trauma, portal hypertension, pre/eclampsia, pregnancy, por
phyria - (acute intermittent p., p. cutanea tarda), pulmonary embolism. pyoderma gangre
nosum, reactive hepatitis after - (filariasis. cryptococcosis, fascioliasis, herpes zoster, echi
nococcosis, histoplasmosis, brucellosis,leptospirosis, malaria, infectious mononucleosis, 
ornithosis, toxoplasmosis. schistosomiasis, trichinosis, endemic typhus, tularemia, polio
myelitis), sarcoidosis, cholangitis - (secondary ch .• primary sclerosing ch.), severe burns, 
thrombotic thrombocytopenic purpura, tropical sprue, shock - (cardiogenic s .• septic s.), 
heat stroke, syndrome - (crush sy, Dubin-Johnson sy, chronic fatigue sy, HELLP sy, post
cholecystectomy sy, Hand-Schueller-Christian sy, eosinophilia-myalgia sy, hepatorenal sy, 
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toxic shock sy. Sezary's sy. Reye's sy). thrombosis - (pulmonary artery t .• portal vein t.). 
tumors - (brain t.. Burkitt's lymphoma. carcinoid. male breast t.. breast t.. renal I.. gallblad
der t .• melanoma. leukemia. liver t .• Hodgkin's d .• prostate t .• lung t..leukemic reticuloen
dotheliosis. pancreas t.. ovarian t.. stomach I.). thyrotoxic crisis. tumour metastases. tetanus. 
miliary tuberculosis. withdrawal - (acute alcohol w .• opioid w.). failure - (cardiac f .• acute 
liver f.). inborn error of amino acid metabolism 

Interfering Factors: medicaments - (abacavir. acarbose. acetaminophen. acetylsalicylic 
acid. aciclovir. ajmaline. aldesleukin. allopurinol. alosetron. aminosalicylic acid. amio
darone. amlodipine. amoxicillin. amphotericin B. aminoglutethimide. amiodarone. ami
triptyline. ampicillin. anabolics. anagrehde. androgens. antiepileptics. antihemophilic 
factor. apr in dine. ardeparin. argatroban. asparaginase. atenolol. atorvastatin. atova
quone. azapropazone. azathioprine. aztreonam. BeG. benazepril. bexarotene. bicalu
tamide. bismuth salts. bisoprolol. bromfenac. bromocriptine. busulfan. candesartan. 
capecitabine. captopril. carbamazepine. carbenicillin. carbidopa. carbimazole. carbo
platin. carbutamide. carmustine. cefalexin. cefalosporins. cefalotin. cefamandole. cefa
zolin. cefepirne. cefoperazone. cefoxitin. cefradine. ceftizoxime. celecoxib. cerivastatin. 
chenodeoxycholic acid. chenodiol. chloramphenicol. chlorpromazine. chlorpropamide. 
chlorzoxazone. cirnetidine. cisplatin. clarithromycin. clindamycin. clofazirnine. clofibrate. 
clometacin. clomiphene. clomipramine. clonidine. clotrirnazole. cloxacillin. codeine. cor
tisone. coumarin. cyclofenil. cyclophosphamide. cycloserine. cyclosporine. cytarabine. 
dacarbazine. dactinomycin. danazol. dantrolene. dapsone. delavirdine. demeclocycline. 
desmopressin. dexmedetomidine. diazepam. diclofenac. dicloxacillin. didanosine. die
thylstilbestrol. diflunisal. dihydralazine. diltiazem. disopyramide. disulfiram. docetaxel. 
dofetilide. dolasetron. doxorubicin. doxycycline. efavirenz. enalapril. enflurane. epro
sartan. erythromycin. estradiol. estramustine. estrogens. ethacrynic acid. ethambutol. 
ethanol. ethinylestradiol. ethionamide. ethosuximide. etodolac. etretinate. felbamate. 
fenofibrate. floxuridine. flucloxacillin. fluconazole. flucytosine. fluphenazine. fluraze
pam. flurbiprofen. flutamide. fluvastatin. fluvoxamme. fomivirsen. fosinopril. fospheny
toin. gemcitabine. gemtuzumab. glibenclamide. granisetron. griseofulvin. haloperidol. 
halothane. heparin. hydantoines. hydralazine. hydrochlorothiazide. hydrocodone. ibu
profen. idarubicin. imipramine. inamrinone. indomethacin. infliximab. interferon. inter
leukin 2. irinotecan. isocarboxazid. isoflurane. isoniazid. isotretinoin. itraconazole. keto
conazole. ketoprofen. ketorolac.labetalol.lamivudine.lansoprazole.leflunomide. levo
dopa.levonorgestrel.lincomycin.linezolid.loracarbef.losartan. lovastatin. mebendazole. 
meclofenamate. medroxyprogesterone. mefloquine. megestrol. meloxicam. menotropins. 
mephenytoin. meropenem. mesalamine. mestranol. metandienone. metaxalone. methi
mazole. methotrexate. methoxyflurane. methyldopa. methyltestosterone. metolazone. 
metoprolol. mexiletine. mezlocillin. minocycline. mirtazapine. mitoxantrone. modafinil. 
moexipril. moricizine. morphine. moxifloxacin. nabumetone. nafcillin. nalidixic acid. 
naltrexone. nandrolone. naproxen. nefazodone. nevirapine. niacin. nifedipine. niluta
mide. nisoldipine. nitrofurantoin. nizatidine. norethindrone. norethisterone. norgestrel. 
olanzapine. olsalazine. omeprazole. ondasetron. oral contraceptives. oxacillin. oxaprozin. 
oxazepam. paclitaxel. palivizumab. pantoprazole. papaverine. paracetamol. parameth
adione. pemoline. penicillamine. penicillin G. pentamidine. perazine. phenobarbital. 
phenothiazines. phenylbutazone. phenytoin. pindolol. piperacillin. piroxicam. plica
mycin. prasterone. pravastatin. probenecid. probucol. procainamide. progesterone. pro
poxyphene. propranolol. propylthiouracil. protriptyline. pyrazinamide. quetiapine. 
quinacrine. quinidine. quinine. rabeprazole. ranitidine. retinol. rifabutin. rifampicin. 
rifapentine. riluzole. ritodrine. ritonavir. rofecoxib. salicylates. sertraline. sibutramine. 
simvastatin. sotalol. stavudine. streptokinase. streptozocin. sulfamethoxazole. sulfa
salazine. sulfonamides. sulfonylureas. sulindac. tacrine. tamoxifen. terbinafine. testoster-
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one, tetracycline, thioguanine, thiopental, thioridazine, thiothixene, tizanidine, tocai
nide, tolazamide, tolbutamide, tolcapone, tolmetin, toremifene, trandolapril, tranylcy
promine, tretinoin, trimethoprim, trimetrexate, troglitazone, trovafloxacin, valerian, 
valproic acid, valsartan, verapamil, verteporfin, warfarin, zafirlukast, zalcitabine, zidovu
dine, zileuton, zimeldine, zonisamide) 

Decreased Values 
alcoholic liver disease, genitourinary tract infectious diseases, hemodialysis patients, mal
nutrition, pregnancy, pyridoxal phosphate deficiency, pyridoxine deficiency (vitamin B,), 
renal failure, tumors 

Interfering Factors: medicaments - (oral contraceptives, phenothiazines) 

Analytc Age/Gender Reference Range 51 Unus Note 
Alanine 
Aminotransferase 1 d <0.52 I1katll 
(ALT) 
Glutamate pyruvate 2-5 d <0.87 f1katll 
transaminase (GPT) 6d-6m <1.00 f1katll 

7-12m <0.95 f1katll 
1-3 y <0.65 f1katll 
4-6 y <0 ... 8 f1kat/l 
7-12 y <0.65 f1kat/l 
13-17yF <0.38 f1katll 
13-17yM <0.43 f1katll 
Adults F <0.52 f1katll 
Adults M <0.68 f1katll 

Albumin 

Production. Albumin is synthesized in the liver, representing 55-65% of the total protein. 
Function. Albumin creates a protein reserve and presents low-affmity hormone binding 
activity. Osmotic function: a main determinant of plasma oncotic pressure and the main
tenance of normal distribution body water = colloidal-osmotic pressure (oncotic pressure). 
Transports bilirubin, enzymes, heme, ions, pigments, steroid hormones, thyroxine, drugs, 
copper, cystine, fatty acids. Albumin is a source of amino acids for various tissues. 
Test Purpose. I) to aid in hepatic diseases, protein deficiency, renal disorders, gastrointes
tinal and neoplastic diseases diagnosis, 2) to detect protein metabolism disorders. 

Increased Values - hyperalbuminemia 
dehydration - (exsicosis, pseudohyperalbuminemia without absolute increase of albumin), 
diabetes insipidus, diarrhea, hemoconcentration, hemorrhagic diathesis, hypoglobulinemia, 
i.v. albumin infusions, metastatic carcinomatosis, meningitis, myasthenia gravis, plasmocy
toma (incl. multiple myeloma), pneumonia, polyarteritis nodosa, shock, systemic lupus ery
thematosus, tumors 

Interfering Factors: medicaments - (ampicillin, chlorpropamide, colchicine, corticoste
roids, furosemide, progesterone, thyroxine) 
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Decreased Values - hypoalbuminemia 
acute/chronic glomerulonephritis, septic abortion, AIDS, abscess - (tubo-ovarian a., liver 
a., lung a., appendix a., omentum a., pancreas t., pelvis a.), actinomycosis, amebiasis, renal 
tubular acidosis, anemia - (posthemorrhagic a., sickle-cell a.), hypersensitIvity angiitis, 
arteritis - (giant cell a., Takayasu's a.), rheumatoid arthritis, allergic pulmonary aspergil
losis, acute/chronic hepatitis, acute cholecystitis, acute phase reactions, acute polyarthri
tis, amyloidosis, ascites, blastomycosis, brucellosis, cachexia, coccidioidomycosis, colitis 
ulcerosa, collagenoses, conditions - (febrile c., edematous c., postoperative c.), constrictive 
pericarditis, cor pulmonale chronicum, cryoglobulinemia, dermatomyositis, diabetic neph
ropathy/sclerosis, disease - (Crohn's d., Cushmg's d., Whipple's d., Gaucher's d., Menetrier's 
d., Brill-Zinsser d., Wilson's d., adult Still's d., Graves' d., IgG/IgM heavy chain d., cytomeg
alic inclusion d., pelvic inflammatory d., duodenal ulcer d., celiac d.), diseases - (cardiac 
valvular d., hepatic d., pleural d., rheumatic d., congenital heart d., acute/chronic inflamma
tory d.), eclampsia, encephalitis - (cytomegalovirus e.), echinococcosis, endocarditis, en
terocolitis - (pseudomembranous e., tuberculous e.), protein-losing enteropathy, dermati
tis - (exfoliative d., d. herpetiformis), exudative enteropathy, eosinophilic gastroenteritis, 
fatty liver, cystic fibrosis, galactosemia, glycogen storage disease (type V), Wegener's granu
lomatosis, eosinophilic granuloma, hemochromatosis - (secondary h., idiopathic h.), famil
ial idiopathic hypoproteinemia, fever - (rheumatic f., Rocky Mountain spotted f.), fistula -
(gastrointestinal f., lymphatic f.), hemorrhage, cholangitis - (secondary ch., primary scle
rosing ch.), hepatic cirrhosis together with other symptoms of dysproteinemia, malignant 
histiocytosis, histoplasmosis, hepatic encephalopathy, hepatic insufficiency - (acute/chronic 
h. i., irreversible stage of h. i.), hereditary analbuminemia, hypersplenism, hyperhydration, 
hypertension - (malignant h., portal h.), hypervitaminosis A, hyperthyroidism, hypocalc
emia, hypogammaglobulinemia, infectious diseases - (bacterial i. d., parasitic i. d., viral i. 
d.), inflammatory bowel disease, intake - (excessive administration of i.v. glucose, decreased 
iron L), intestinal capillariasis, hepatic coma, leprosy, leptospirosis, kwashiorkor, leishma
niasis, intestinal lymphangiectasia, loss of proteins in - (diarrhea, burns, nephrosis, tran
sudation, exudates), Waldenstrom's macroglobulinemia, malaria, malnutrition, metastatic 
tumours, infectious mononucleosis, mycosis fungo ides, myocardial infarction, endocardium 
myxoma, necrosis - (hepatocellular n., tissue n.), malignant nephrosclerosis, nephritis, 
sickle cell nephropathy, pyogenic osteomyelitis, ornithosis, pancreatitis - (acute p., acute 
necrotizing p.), peptic gastric ulcer, constrictive pericarditis, pneumonia, poisoning by -
(alkali, DDT, vinyl chloride), intestine perforation, polyarteritis nodosa, polycythemia vera, 
polymyalgia rheumatica, polymyositis, acute idiopathic polyneuritis, poly trauma, poor 
nutrition, porphyria cutanea tarda, preeclampsia, pregnancy, prolonged immobility, protei
nosis - (alveolar lung p., lipoid p.), protein-losing enteropathy, purpura - (thrombocyto
penic thrombotic p., Henoch-Schoenlein p.), pyelitis, pyelonephritis, rapid intravenous 
hydration, renal vein thrombosis, repeated thoracentesis, repeated paracentesis, leukemic 
reticuloendotheliosis, acute fatty liver of pregnancy, sarcoidosis, septicemia, schistosomia
sis, scleroderma, scurvy, shock - (septic s., hypovolemic s., cardiogenic s.), sprue, starvation, 
steatohepatitis, tricuspid valve stenosis, strongyloidiasis, syndrome - (hepatorenal sy, mal
absorption sy, nephrotic sy, dumping sy, Goodpasture's sy, Fanconi's sy, Felty's sy, Kawasaki's 
sy, eosinophilia-myalgia sy, vena cava inferior obstruction sy, blind loop sy, toxic shock sy, 
Sjogren's sy, Sezary's sy, Zollinger-Ellison sy, SIADH), syphilis, systemic lupus erythemato
sus, hereditary hemorrhagic teleangiectasia, thrombosis - (renal vein t., portal vein t.), acute 
suppurative thyroiditis, thyrotoxic crisis, toxoplasmosis, trichinosis, thyrotoxicosis, tuber
culosis, tumours - (leukemia, breast t., male breast t., Hodgkin's d., colorectal t., melanoma, 
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gallbladder t., pancreas t., kidney t., liposarcoma, osteosarcoma, rhabdomyosarcoma, liver 
t., lung t., intestine t., prostate t., thymoma, Wilm's t., Burkitt's lymphoma, plasmocytoma 
incl. multiple myeloma, Kaposi's sarcoma, stomach t., uterus t.), typhus - (endemic t., epi
demic t.), vasculitis, Waldenstrom's macroglobulinemia, water intoxication, failure - (heart 
f., chronic kidney f., acute liver f.) 

Interfering Factors: medicaments - (aldesleukin, allopurinol, amiodarone, antiepilep
tics, antimetabolites, asparaginase, azathioprine, chlorpropamide, cisplatin, clofibrate, 
dapsone, denileukin, dextran, estrogens, follitropin, heparin, ibuprofen, isoniazid, kava 
kava, menotropins, mestranol, nitrofurantoin, oral contraceptives, phenylbutazone, phe
nytoin, prednisone, sulindac, valproic acid) 

Analyte Age/Gender Reference Range 51 Units Note 
Albumin Neonate 38-42 gil 

Adults 33-50 gil See ref. 
range note 

37-53 gil Sec ref. 
ranges note 

Alcohol Dehydrogenase 

(AD, ADH) An oxidoreductase enzyme that catalyzes reversible oxidation of primary/sec
ondary alcohols to aldehydes using NAD+ as an electron acceptor. The reaction is the first 
step in the alcohol metabolism by the liver. Alcohol dehydrogenase is a hepatic cytoplasmic 
enzyme predominantly located in the centrilobular region. Alcohol dehydrogenase iso
enzymes specific for the liver, gastric mucosa and kidney have been identified. 
Function. Activity of this enzyme is responsible for methanol and ethylene glycol metabolic 
conversion to toxic compounds. Such conversion is inhibited by the ethanol administration. 
Alcohol dehydrogenase is claimed to be a highly sensitive marker for liver anoxia with cen
trilobular damage. 

Increased Values 
diseases - (infectious d., inflammatory d.), drug hepatotoxicity, hepatocellular damage, 
tumors 

Interfering Factors: medicaments - (thiourea) 

Decreased Values 
Interfering Factors: oxalate, heavy metals 

Aldolase 

(syn: aldehydelyase) 
Function. Glycolytic enzyme (lyase) that catalyzes the fructose-l,6-diphosphate breakdown 
into the triase phosphates, it is a part of glycolytic glucose breakdown into lactate. 
Occurrence. Aldolase is found throughout most tissues of the body, mainly in the skeletal 
muscles, heart, brain and kidney. 
Test Purpose. 1) differential diagnosis of cellular necrosis, cartilage disorders, myocardial 
infarction, pancreatitis, 2) activity determination useful in indicating muscular or hepatic 
cellular injury, 3) tumor marker. 
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Increased Values - hyperaldolasemia 
acute psychoses, anemia - (hemolytic a., macrocytic a., megaloblastic a.), burns, congeni
tal heart failure, decompensated heart defects, delirium tremens, dermatomyositis, diabe
tes mellitus, epilepsy, erythroblastosis fetalis, furunculosis, gangrene, glycogenosis (type V), 
hemorrhagic pericarditis, hepatic cirrhosis, hepatic necrosis, hepatitis - (acute h., chronic 
h., viral h.), hepatoma, malignant hyperthermia, hyperthyroidism, disease - (McArdle's d., 
Niemann-Pick d.), diseases - (viral diseases of upper respiratory tract in children, liver d., 
muscular infectious d .), infarction - (myocardial i., pulmonary i.), infectious mononucle
osis, injuries - (crush i., muscular i.), leptospirosis, metastases into the liver, muscular dys
trophy - (Duchenne's m. d., Erb's m. d.), myoglobinuria, myopathy, inclusion body myositis, 
obstructive jaundice, osteomyelitis, pancreatitis - (acute p., hemorrhagic p.), paroxysmal 
myoglobinemia, pneumonia, poisoning by - (chlorate hydrocarbonates, lead), burns, poly
cythemia vera, polymyositis, rhabdomyolysis, schizophrenia, surgery, syndrome - (eosi
nophilia-myalgia sy, toxic shock sy), tetanus, trichinosis, tuberculosis, tumors - (CNS I., 
leukemia,lymphoma, melanoma, colorectal I., stomach t., liver t.,lung I., pancreas t., pros
tate I., breast I., gastrointestinal tract I., genitourinary system I.) 

Interfering Factors: medicaments - (ACTH, cortisone) 

Decreased Values - hypoaldolasemia 
hereditary fructose intolerance, late muscular dystrophy, loss of muscle mass 

Anal)"IC Age/Gender Reference Range 51 Units Note 
Aldolase 

Aldosterone 

10- 24 m 
25 m-16 y 
Adults 

3.4-11.8 
1.2-8.8 
<135 

U/l 
U/l 
nkatll 

Production. Adrenal cortex steroid hormone (21-C-corticosteroid) is the most potent su
prarenal mineralocorticoid, produced exclusively in the zona glomerulosa. Almost all aldos
terone circulates freely or weakly non-specifically bound to albumin, action occurrs after 
binding to mineralocorticoid receptors in the kidney and brain. Aldosterone is metabolized 
rapidly by the liver and excreted as tetrahydroaldosterone, it is also metabolized by the kid
ney and excreted as aldosterone glucuronide. 
Function. Increases renal tubular resorption of natrium and chloride = retention, decreases 
tubular resorption of kalium and hydrogen = elimination. Renin-aldosterone-angiotensin 
system share body fluid balance maintenance, in the blood pressure support. Aldosterone 
levels are affected (production stimulated) by the: renin-angiotensin system, plasma potas
sium and natrium concentrations, adrenocorticotropic hormone, beta-melanotropin and 
serotonin. Inhibited by the: dopamine and atrial natriuretic hormone. While supine, aldos
terone levels decrease during day, upright position increases aldosterone levels progres
sively. Position reactivity and total synthesis of aldosterone decrease occurs in the elderly. 
Day-to-day variation can be 40%. 
Test Purpose. 1) to aid in diagnosis of primary aldosteronism and potential disorders 
causes, including adrenal adenoma and adrenal hyperplasia, 2) to aid diagnosis of second
ary hyperaldosteronism and commouly related conditions, such as salt-losing sy, potassium 
excess, congestive heart failure with ascites, or other conditions that characteristically in
crease the renin-angiotensin system activity and especially in the differential diagnosis of 
hypertension. 
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Increased Values - hyperaldosteronemia 
adrenal cortical hyperplasia, adrenal enzymopathy, anorexia nervosa, burns, cardiac fail
ure, chronic obstructive pulmonary disease, eclampsia, cirrhosis - (congenital hepatic c., 
liver c.), Conn's disease (primary hyperaldosteronism), secondary hyperaldosteronism, dia
betes mellitus, edema - (renal e., hepatic e., cardiac e.), hemorrhage, hyperkalemia, hyper
thyroidism, hyponatremia, hypovolemia, malignant hypertension, menstruation, nephro
sis, pheochromocytoma, renal artery stenosis, renal ischemia, salt depletion, secondary 
hyperaldosteronism, syndrome - (Bartter's sy, Cushing's sy, nephrotic sy, postsurgical sy), 
pregnancy, transudation, tumours producing - (aldosterone, renin) 

Interfering Factors: change of posture, dehydration, diet, starvation, neonates, obesity, 
pregnancy, strenuous exercise, stress, medicaments - (ACTH, amiloride, angiotensin, 
captopril, chlortalidone, contraceptives, diazoxide, diuretics, estrogens, furosemide, 
hydralazine, laxatives, lithium, metoclopramide, nifedipine, nitroprusside, potassium, 
spironolactone, steroids, thiazides, triamterene, verapamil) 

Decreased Values - hypoaldosteronemia 
acute alcoholic intoxication, bilateral nephrectomy, congenital 17 -hydroxylase defect, defi
ciency of - (aldosterone, renin, aldosterone synthetase), diabetes mellitus, excessive secre
tion of deoxycorticosterone, high-sodium diet, hypernatremia, hyporeninemic hypoaldos
teronism, hypoaldosteronism - (primary h., secondary h.), hypokalemia, insufficiency -
(pituitary i., adrenal cortex i.), PIH (pregnancy induced hypertension), renal impairment, 
septic states, stress, syndrome - (adrenogenital sy, Turner's sy, salt-losing sy) 

Interfering Factors: alcohol, high altitude, intense weight loss in obesity, over age 60, 
medicaments - (ACE inhibitors, antihypertensives, captopril, cisplatin, deoxycorticos
terone, enalapril, etomidate, heparin, indomethacin, non-steroidal anti-inflammatory 
agents, prazosin, propranolol, ranitidine, saralazine) 

Alkaline Phosphatase 

(total ALP, AP, syn: alkaline optimum, orthophosphoric monoester phosphohydrolase) 
Function. Hydrolytic enzyme splitting esters of phosphoric acid. ALP catalyzes hydrolysis 
of phosphate esters and transports it through cellular membrane. ALP exits from the hepatic 
cell directly to the biliary tree lumen. 
Occurrence. Bones - osteoblasts, liver and biliary tract, intestine, kidneys - proximal tu
bules, leukocytes, placenta, bile, lactating mammary glands and in nearly all body cells that 
are rapidly dividing or are otherwise metabolically active. Liver ALP is localized in the he
patic cell sinusoidal membrane, microvillus of the bile canaliculus and portal, central vein 
endothelial cells and in Kupffer's cells (these cells line the biliary collecting system). 
Isoenzymes. Intestinal, placental, vascular endothelium, tissue non-specific - (bone, hepa
tic, renal, reticuloendothelial system). Tumorous and biliary ducts ALP do not belong to 
isoenzymes because they are not produced under genetic control. ALP is an enzymatic 
tumor marker. Day-to-day variation is 5-10%. No diurnal variation. 
Test Purpose. I) to detect/identify skeletal diseases, primarily characterized by marked 
osteoblastic and chondroblastic activity, 2) to detect focal hepatic lesions causing biliary 
obstruction and cholestasis, such as tumor/abscesses, 3) to assess response to vitamin D in 
the rickets treatment, 4) to supplement information from other liver function studies and 
gastrointestinal enzyme tests, 5) to help in diagnosis of tumor diseases with metastases -
tumor marker, 6) to monitor placental function in threatened 3,d trimester pregnancy. 
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Increased Values 
abortion - (threatened a., septic a.), acromegaly, active tuberculosis, acute fatty liver, acute 
gastritis, acute hypotension, acute hypoxia, acute pancreatitis, alcoholism, amebiasis, pri
mary/secondary amyloidosis, amyloid liver infiltrate, anemia - (sickle cell a., hemolytic a., 
acute hemolytic a., myelophthisic a., thalassemia major), angina pectoris, argininosuccinic 
aciduria, ascariasis, babesiosis, blastomycosis, bone metastases, bowel perforation, brucel
losis, cardiac catheterization/angiography/angioplasty, cholangitis, cholecystitis - (acute 
ch., chronic ch.), choledocholithiasis, chronic hemodialysis, hepatic coma, coccidioidomy
cosis, congenital hepatic fibrosis, congenital atresia of intrahepatic bile ducts, congestive 
hepatomegaIia, cor pulmonale chronicum, coronary insufficiency, cryoglobulinemia, cryp
tococcosis, cystic fibrosis, cytomegalovirus infection, dermatomyositis, diabetes mellitus, 
diabetic gangrene, dialysis dementia, disease - (celiac d., adult Still's d., Caroli's d., graft
versus-host d., Boeck's d., light chain d., Brill-Zinsser d., Crohn's d., legionnaire's d., Graves' 
d., Gaucher's d., Lyme d., Paget's d., Whipple's d., Wilson's d.), diseases - (acute renal d.,hepa
tocellular d., bone d., lung destructive d.), drug induced liver disease, duodenal ulcer, echi
nococcosis, embolism - (systemic arterial e., pulmonary e.), encephalitis - (cytomegalovi
rus e.), endocarditis, enteritis regionalis, Epstein-Barr virus infection, erosive ulcerative 
lesions - (colon e. u.!., small intestine e. u.!.), failure - (cardiac f., acute liver f., acute renal 
f.), familial osteoectasia, fever - (Q f., Rocky Mountain spotted f., typhoid f.), giant cell arte
ritis, granulomatous colitis, healing fractures, hemochromatosis - (secondary h., idiopathic 
h.), hepatic cirrhosis - (portal h. c., postnecrotic h. c., primary biliary h. c.), hepatic con
gestion, hepatic granuloma, hepatitis - (alcoholic h., autoimmune h., drug cholestatic h., 
peliosis h., chronic active h., toxic h., viral h.), malignant histiocytosis, histoplasmosis, 
hypercalcemia of malignancy, hyperphosphatemia - (familial h., idiopathic h.), hyperpar
athyroidism, hyperthyroidism, hypervitaminosis - (h. D, h. A), infarction - (small intestine 
i., myocardial L, renal L, lung i., spleen L), intestinal obstruction, intestinal ischemia, involve
ment of skeletal system in other diseases, infective mononucleosis (glandular fever), lept
ospirosis, liver abscess/cyst, malaria, march fracture, multiple endocrine neoplasia (type I, 
type II), mycosis fungoides, myelofibrosis, myositis ossificans, hepatocellular necrosis, 
nodular vasculitis, obstruction of efferent biliary ways by - (cholelithiasis, intrahepatic cho
lestasis, primary sclerosing cholangitis), ornithosis, osteitis fibrosa cystica, renal osteodys
trophy, osteogenesis imperfecta, osteomalacia, osteomyelitis, papillary stenosis, parasitic 
liver diseases, parenteral hyperalimentation of glucose, passive liver congestion, peptic gas
tric ulcer, peptic chronic esophagitis, peritonitis, physiologically in children (normal bone 
growth), pituitary gigantism, poisoning by - (cadmium, phosphorus, vinyl chloride), pol
yarteritis nodosa, polycythemia vera, polyostotic fibrous dysplasia, porphyria - (acute 
intermittent p., p. cutanea tarda), portal hypertension, portal vein thrombosis, pre-/eclamp
sia, pregnancy - (2nd_3,d trimester, early postpartum), pregnancy induced hypertension, 
pulmonary aspergillosis, pyoderma gangrenosum, renal insufficiency, rhachitis (rickets), 
rheumatoid arthritis, schistosomiasis, sepsis, severe malabsorption, shock - (septic s.), ste
atohepatitis, syndrome - (Albright's sy, Cushing's sy, Kawasaki sy, Sezary's sy, Reye's sy, 
chronic fatigue sy, milk-alkali sy, toxic shock sy), syphilis, thyrotoxicosis, thyrotoxic crisis, 
toxoplasmosis, transient hyperphosphatasemia of infancy, tularemia, tumors - (pancreas 
head t., bone I., leukemia, kidney I., osteosarcoma, liver I., melanoma, plasmocytoma incl. 
multiple myeloma, Hodgkin's lymphoma, lung I., breast I., male breast I., cervical I., gastro
intestinal tract I., ovary I., prostate I., seminoma, testes I., trophoblast I., gallbladder I., colo
rectal I.), endemic typhus, ulcerative colitis, vitamin D intoxication, Wegener's granuloma
tosis 
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Interfering Factors: dIUrnal/seasonal rhythms, sample standing at room/refrigerator 
temperature, total parenteral nutrition, medicaments - (acetylsalicylic acid, ajmaline, 
albumin, allopurinol, amantadine, aminogiutethirnide, amiodarone, amitriptyline, am
photericin B, anabolic steroids, antibiotics, antiepileptics, aprindine, ascorbic acid, 
asparaginase, azathioprine, benoxaprofen, bromocriptine, captopril, carbamazepine, 
carbenicillin, carbirnazole, carbutamide, cefalexin, cefaloridine, cefamandole, cefazolin, 
cefoperazone, cefoxitin, ceftizoxime, cephalosporins, chloramphenicol, chlordiazepox
ide, chlorpromazine, chlorpropamide, cholestatics, cimetidine, clindamycin, clofibrate, 
clotrimazole, cloxacillin, colchicine, cyclofenil, cyclophosphamide, cyclosporine, cytara
bine, dantrolene, dapsone, desipramine, diazepam, dicumarol, dihydralazine, disulfiram, 
disopyramide, enalapril, ergosterol, erythromycin, estradiol, estrogens, estron, etham
butol, ethotoin, etretinate, flucloxacillin, fluorides, fluoxymesterone, fluphenazine, flu
razepam, gentamicin, gestagens, glibenclamide, gold salts, haloperidol, halothane, 
hydantoines, hydralazine, ibuprofen, imipramine, indomethacin, interferon, isoniazid, 
isotretinoin, ketoconazole, labetalol, levamisol, lincomycin, lithium, magnesium salts, 
mebendazole, mepacrine, mephenytoin, metandienone, methotrexate, methoxyflurane, 
methyldopa, methyltestosterone, meticillin, morphine, nafcillin, nandrolone, naproxen, 
nicotinic acid, nifedipine, nitrofurantoin, norethisterone, oral contraceptives, oxacillin, 
oxazepam, oxymetholone, papaverine, paracetamol, paramethadione, penicillamine, 
penicillins, phenobarbital, phenothiazines, phenylbutazone, phenytoin, plicamycin, 
practolol, probenecid, prochlorperazine, progesterone, propoxyphene, propranolol, pro
pylthiouracil, protionamide, protriptyline, pyrazinamide, quinidine, quinine, retinol, 
rifampicin, manganese salts, streptokinase, streptozocin, sulfafurazole, sulfamethizole, 
sulfamethoxazole, sulfasalazine, sulfonamides, sulfonylurea, sulindac, tetracyclines, thia
mazole, thiopental, thiabendazole, ticlopidine, thioguanine, tolazamide, tolbutamide, 
trimethadione, trirnethoprirn, verapamil, zalcitabine, zimeldine) 

Increased isoenzymes 
• biliary ways: cholestasis, biliary obstruction 
• hepatic: parenchymal cell diseases, hepatic congestion, hepatic parenchyma lesion, 

pregnancy, vasculitis, hepatitis, chronic alcohol ingestion 
• intestinal: hepatic cirrhosis, intrahepatic cholestasis, inflammatory/ulcerative intestinal 

diseases, severe malabsorption, chronic hemodialysis 
• bone: hyperparathyroidism, hyperthyroidism, Gaucher's disease, Niemann-Pick disease, 

Paget's disease, bone metastases, renal osteodystrophy, osteomalacia, osteoporosis, post
menopausal osteoporosis, osteosarcoma, rickets, physiological bone growth, malabsorp
tion sy, healing bone fractures, osteoblastic bone cancers 

• placental (physiologically in the 2nd half of pregnancy, disappears 3-6 days after placenta 
delivery): pregnancy induced hypertension, pre-/eclampsia 

• tumorous: tumors - (bronchial I., leukemia, hypernephroma, gastrointestinal I.) 

Decreased Values 
achondroplasia, alcoholism, anemia, cardiac surgery with cardiopulmonary bypass pump, 
celiac disease, cretinism, Cushing's disease, deficiency - (growth hormone d., magnesium 
d., vitamin B12 d., protein intake d., zinc d.), growth retardation in children, hypervitami
nosis 0, hypophosphatasia, hypoparathyroidism, hypophyseous nanism, hypothyroidism 
- (primary h., juvenile h., hypothalamic h., iodine h.), intoxication by - (arsenate, beryllium, 
carbon disulfide, EDTA, fluoride, phosphorus, cyanide, manganese, oxalate, vitamin D), 
kwashiorkor, leukemia - (lymphatic I., chronic myeloid I.), lymphomas, malnutrition, 
myxedema, toxic liver disorders, increased intake of - (protein, vitamin B), placental insuf-
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ficiency, pregnancy, pubertas praecox (precocious puberty), acute pyelonephritis, rheuma
toid arthritis, scorbutus (scurvy), syndrome - (chronic malabsorption sy, milk-alkali sy), 
irradiation, poor nutrition 

Interfering Factors: rhythms - (diurnal r. , seasonal r.), collection of blood in - (EDTA, 
fluoride, oxalate anticoagulant), medicaments - (ACTH, arsenicals, azathioprine, calci
tonin, citrates, clofibrate, corticoids, danazol, estrogens, fenofibrate, fluorides, nitrofuran
toin, oral contraceptives, penicillamine, sucralfate, tamoxifen, theophylline, thiocom
pounds, trifluoperazine, zinc salts) 

Decreased isoenzymes 
• bone: pernicious anemia, chronic nutritional deficiency of - (magnesium, vitamin B12, 

zinc, protein), hypothyroidism, osteopenia due to genetic hypophosphatasemia, poor 
nutrition 

Analyte Age/Gender Reference Range SI Units Note 
Alkaline 
Pho ph la e (ALP) 

Total 

Bone ALP 

I d 
2-5 d 
6d-6m 
7 m-I y 
2-3 y 
4-6y 
7-12 Y 
13-17 y F 
13-17yM 
Adults F 
Adults M 
Adults F 
Adults M 
Adults F 
Adult 
Adult F 
Adults M 

Alpha-Aminonitrogen 

(syn: nitrogen of amino acids) 

<10.00 jlkatll 
<9.22 Ilkatll 
<17.94 Ilkatll 
<18.45 Ilkatll 
<11.22 Ilkatll 
<10.74 Ilk til 
<12.00 jlkatll 
<7.47 Ilkatll 
<15.60 Ilkatll 
<4.00 Ilkatll 
<4.50 Ilkatll 
0.74-2.1 Ilkatll 
0.9-2.29 jlkal/l 
<2.00 jlkatll 
<2.50 Ilkat/l 
<0.83 Ilkatll 
<1.00 Ilkat/l 

Test Purpose. 1) renal glycosuria, phosphaturia diagnosis, 2) diagnosis of suspect amino
aciduria, 3) diagnosis of suspect Fanconi's sy,4) proximal tubules disorders. 

Increased Values 
aminoaciduria - (prerenal a., renal a.), cardiac decompensation, diabetes mellitus, eclamp
sia, chronic hepatitis, PIH, hyperthyroidism, hypothyroidism, acute infections, hepatic in
sufficiency, poisoning by - (arsenic, phosphorus, chloroform, tetrachlormethane), myeloid 
leukemia, nephritis, severe parenchymatous hepatic lesions - (acute dystrophy of the liver, 
poisoning, hepatotoxic agents), pregnancy, uremia 

Decreased Values 
nephrosis, pneumonia 
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Aluminium 

(AI, syn: aluminum) Aluminium is ubiquitous in our environment, the third most prevalent 
element in the earth's crust. Tends to form very stable oxides. Human exposure resulting in 
pathology has been reported for aluminium containing dusts, domestic water supplies and 
medications. The gastrointestinal tract is relatively impervious to aluminum, absorption 
normally is only about 2%. Aluminium is absorbed by a mechanism related to calcium. Gas
tric acidity and oral citrate favours absorption, H, -blockers reduce absorption. Transferrin 
is the primary protein binder and an aluminium carrier in the plasma, where 80% is pro
tein bound and 20% is free or complexed in small molecules. Important target organs for 
pathology are bone and brain. Accumulations may be also found in lungs, bone and mus
cle. The predominant excretory pathway is the kidney. Al(OH), is used medically as a gas
tric antacid and phosphate-binding agent in dialysis patients. Aluminium toxicity in chroni
cal renal failure, associated with exposure to the metal's compounds during treatment, is the 
most commonly reported incident. Recommended specimens: serum, dialysis fluid, urine, 
cerebrospinal fluid. 
Test Purpose.!) patients on parenteral nutrition, 2) burn patients through administration 
of intravenous albumin particularly with coexisting renal failure, 3) adult or pediatric pa
tients with chronic renal failure who accumulate aluminium readily from medications or 
dialysate,4) patients with industrial exposure. 

Increased Values - hyperaluminemia 
dialysis dementia, industrial aluminium exposure, cystic fibrosis, diseases - (hepatic d ., bile 
ducts d.), leukemias, Alzheimer's disease, Hodgkin's disease, pregnancy, total parenteral 
nutrition, renal failure 

Decreased Values - hypoaluminemia 
pernicious anemia, diabetes mellitus, gastric ulcer disease, skin diseases (except psoriasis) 

Analytc Age/Gender Reference Range 51 Umts Note 
Aluminium <0.11 "mol!l 

Amino Acid Profile 

Test includes: alanine, amino-guanidino-propionic acid, amino-N-butyric acid,aminoadipic 
acid, aminobutyric acid, aminoisobutyric acid, anserine, arginine, asparagine, aspartic acid, 
beta-alanine, carnosine, citrulline, cystathionine, cystine, glutamic acid, glutamine, glycine, 
histidine, homocystine, hydroxylysine, hydroxyproline, isoleucine, leucine, lysine, methio
nine, I-methylhistidine, 3-methylhistidine, ornithine, phenylalanine, phosphoethanolamine, 
phosphoserine, proline, sarcosine, serine, taurine, threonine, tyrosine, tryptophan, valine 

Amino Acids 

(AA) Any organic compound containing an amino (-NH,) and a carboxyl (-COOH) group. 
The nine essential alpha-amino acids required for protein synthesis that cannot be synthe
sized by humans and must be obtained in the diet are histidine, isoleucine, leucine, lysine, 
methionine, phenylalanine, threonine, tryptophan and valine. Nonessential amino acids 
include the eleven alpha-amino acids required for protein synthesis, that are synthesized by 
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humans but are not specifically required in the diet: alanine, arginine, asparagine, cysteine, 
glutamic acid, aspartic acid, glutamate, glycine, proline, serine and tyrosine. Increased 
amino acid concentrations in plasma may reflect inherited metabolic abnormalities. The 
usual approach is to test urine for amino acids. However, urinary levels are variable, plasma 
is more definitive. In all cases where an amino acid is elevated in blood, it will also be eleva
ted in urine. 

Increased Values - hyperaminoacidemia 
acidemia - (methylmalonic a., propionic a.), alkaptonuria, specific aminoacidemias,amino
aciduria - (dibasic a., dicarboxylic a.), argininemia, citrulline mia, cystathioninuria, cystinu
ria, diabetes mellitus with ketosis, eclampsia, hemolysis, histidinemia, homocystinuria, 
hyperphenylalaninemia, hyperglycinemia, hyperornithinemia, hyperprolinemia, maple 
syrup urine disease, iminoglycinuria, hereditary fructose intolerance, intoxication by bis
muth salts, carnosinemia, Hartnup disease, malabsorption, burns, severe liver damage, 
Reye's sy, shock, tyrosinemia, renal failure - (acute r. f., chronic r. f.) 

Interfering Factors: medicaments - (EDTA, glucocorticoids, heparin, levarterenol, 
sulfonamides, testosterone) 

Decreased Values - hypoaminoacidemia 
rheumatoid arthritis, glomerulonephritis, adrenocortical hyperfunction, Huntington's cho
rea, polycystic kidney disease, Hartnup disease, acute pancreatitis, syndrome - (carcinoid 
sy, nephrotic sy) 

Ammonia 

(NH, ) 
Production. End product (by-product) of protein metabolism from the bacteria action on 
the proteins in the intestines and from the glutamine hydrolysis in the kidneys (catabolism 
of amino acids results in the free ammonia production, which is highly toxic to the central 
nervous system). In the liver most of the ammonia is detoxified - converted to urea (urea 
cycle = Krebs-Henseleit cycle) ..... excretion by the kidney and within skeletal muscles and 
brain by combining with glutamate ..... glutamine. Ammonia is a non-protein nitrogen com
pound that helps maintain acid-base balance. 
Test Purpose. I) to help monitor the severe hepatic disease progressIOn and the therapy 
effectiveness, 2) to recognize impending or established hepatic coma, 3) to test the renal 
presence in acid-base balance maintenance. 

Increased Values - hyperammonemia 
acidemia - (isovaleric a., methylmalonic a., propionic a.), aciduria - (glutaric a. - type II, 
argininosuccinic a.), portocaval anastomosis (portal-systemic shunting of blood), azotemia, 
acute bronchitis, elevated intake of proteins, cardiac cirrhosis, hepatic cirrhosis (far ad
vanced), citrullinemia, cor pulmonale, deficiency of the urea cycle enzymes, pulmonary 
emphysema, encephalopathy - (neonatal/infantile e., hepatic e.), hepatectomy, hereditary 
enzymopathy, hepatitis - (acute h. D, chronic active h., autoimmune h., acute h. B, alcoholic 
h., chemical induced h.), hereditary hyperammonemia, hyperalimentation, hyperglycin
emia, portal hypertension, hyperornithinemia, erythroblastosis fetalis, diseases - (renal d., 
chronic liver d., infectious genitourinary tract d.), insufficiency - (renal i., hepatic i.), lysine 
intolerance, intoxication by fluorides, renal ischemia, diabetic ketoacidosis, coma - (diabetic 
c., hepatic c.), bleeding - (into the bowels, from the esophageal varices), leukemia - (lym
phatic I., myelocytic I.), acute hepatic necrosis, fatty liver, acute fatty liver of pregnancy, pre-
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mature infants, pericarditis, pneumonia, steatohepatitis, syndrome - (Reye's sy, HELLP sy), 
shock, uremia, parenteral nutrition, transient hyperammonemia in newborn, moribund 
children, failure - (renal f., fulminant hepatic f., cardiac f., congenital heart f.) 

Interfering Factors: physical exertion, medicaments - (acetazolamide, ammonium chlo
ride, asparaginase, barbiturates, chlorothiazide, diuretics, ethanol, furosemide, heparin, 
methicillin, narcotic analgesics, neomycin, oxalate, polymyxin B, thiazides, valproic acid) 

Decreased Values - hypoammonemia 
hyperornithinemia, smoking, hypertension - (essential h., malignant h.), renal failure 

Interfering Factors: medicaments - (antibiotics, cephalotin, kanamycin, lactobacillus 
acidophilus, lactulose, levodopa, neomycin, potassium salts, tetracycline) 

Analyte Age/Gender Reference Range 51 Units Note 
Ammonia I d <144 Iffilolll 

5-6 d <134 Ilmol/l 
Children <48 Iffilol/l 
Adult F 6-48 Iffilolll 
Adults M 10-55 Iffilol/l 

Amphiregulin 

(AR, syn: colo rectum cell-derived growth factor, CRDGF, keratinocyte-derived autocrine 
factor, KAF) Amphiregulin can be isolated from placenta, testes, ovaries and a number of 
tumor cell lines. Inhibits the growth of various human carcinoma cell lines in vitro. The pro
liferation of some tumor cell lines and also of fibroblasts and other normal cells is enhanced 
by amphiregulin. Acts in an autocrine manner on some human, colon carcinomas. 

Amylase 

(AMS, syn: alpha-amylase, diastase) Excretory enzyme. 
Production. Secreted from 1) salivary glands, 2) pancreatic acinar cells into the pancreatic 
duct and then into the duodenum. 
Function. Salivary amylase starts digestion .... hydrolyzes carbohydrate alpha-I.4linking to 
give maltose, maltotriose and dextrans. Digestive enzyme .... splits (hydrolyzes) starch (car
bohydrates) to simple sugar (oligosaccharides, maltose, maltotriose) in the intestine. 
Occurrence. Pancreas, salivary glands, placenta, lungs, liver, milk, sweat, fallopian tubes. 
Inflammatory diseases of these glands or duct obstructions result in enzyme regurgitation 
into the blood and increased excretion via the kidney. Macroamylasemia indicates com
plexes of AMS and IgA (70%) or IgG (30%), can include albumin and alpha-I-antitrypsin. 
Isoenzymes. 1) pancreatic (P), 2) salivary (S) - salivary glands, fallopian tube, lung, liver. 
Test Purpose. 1) to diagnose acute pancreatitis, acute relapse of chronic pancreatitis, 2) to 
distinguish between acute pancreatitis and other causes of abdominal pain requiring im
mediate surgery, 3) to evaluate possible pancreatic injury caused by abdominal trauma or 
surgery, 4) to help in the diagnosis of epidemic and alcoholic parotitides. 

Increased Values - hyperamylasemia 
acidosis (S), abscess - (pancreas a., appendix a., parotid gland a.), acute alcoholism (P, S), 
amyloidosis, aortic aneurysm with dissection, anorexia nervosa, acute appendicitis, ascaria
sis, ascites (P), brain contusion, bulimia, cyst - (pancreatic c. - P, ovarian c. - S), delirium 
tremens, diabetes mellitus (S), partial gastrectomy, endoscopic retrograde choledochopan-
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creatography (ERCP), heroin addiction (S), cholelithiasis, acute cholecystitis, cholecysto
pathy, choledocholithiasis (P), disease - (Crohn's d., polycystic kidney d.), diseases - (liver 
d., duodenal ulcer d., biliary tract d., intestinal d., genitourinary tract d., lung d., breast d., 
prostate d., CNS d., tubo-ovarian d.), subdural intracranial empyema, Wernicke's encepha
lopathy, fascioliasis, eosinophilic granuloma, subdural intracranial hematoma, hepatitis -
(acute h. B, alcoholic h., acute h. A, acute h. D, acute h. E), hyperlipoproteinemia (type I, type 
IV), benign familial hypocalcemia, infarction - (mesenteric i. - P, pulmonary i.), renal 
insufficiency (P, S), obstructive jaundice, alcoholic cardiomyopathy, diabetic ketoacidosis (P, 
S), non-ketotic hyperosmolar coma, diabetic coma (S), macroamylasemia, myoglobinuria, 
tumors - (esophageal t., colon t. - S, P; pancreas t.- P, S; lung t. - S, prostate t. - S, plasmo
cytoma, breast t . - P, ovary t. - S, stomach t.), lupus nephritis, chronic lead nephropathy, 
alcoholic neuropathy, intestinal obstruction (P), obstruction of pancreatic ducts by (P) -
(stone, tumor, morphine, duct sphincter spasm, stricture), pancreatitis (P) - (acute p., 
chronic obstructive p., acute necrotizing p.), renal osteodystrophy, paraneoplasia, parotitis 
(S), parotitis epidemica (parotiditis) (S), perforated - (bowels - P, peptic ulcer - P, gallblad
der - P,esophagus), peritonitis (P, S), pneumonia (S), poisoning by - (alkali, arsenic, opioid, 
salicylate, mushroom, cocaine), sigmoid colon volvulus, burns (P, S), placental/ovarian dis
orders, acute relapse of chronic pancreatitis (P), renal failure, rupture - (aortic aneurysm 
r., ectopic pregnancy r., spleen r., esophageal r.), sarcoidosis, scleroderma, sialadenitis, sia
lolithiasis (S), steatohepatitis, syndrome - (CREST sy, Mallory-Weiss sy, Mikulicz sy, Zol
linger-Ellison sy), conditions - (postoperative abdominal/heart surgery c. - P, S; shock c.), 
intestinal strangulation, pregnancy, graviditas extrauterina (ectopic pregnancy), renal trans
plantation (S), trauma - (skull t. , cerebral t., pancreatic t. - P), mesenteric thrombosis (P), 
tuberculosis (S), typhoid fever (S), pancreas pseudocyst (P), pancreas abscess (P), salivary 
gland inflammation, failure - (acute liver f., kidney f.) 

Interfering Factors: medicaments - (aminosalicylic acid, asparaginase, azathioprine, 
captopril, cholinergics, clmetidme, codeine, corticosteroids, estrogens, ethacrynic acid, 
ethyl alcohol, fluorides, furosemide, glucocorticoids, histamine, ibuprofen, indometh
acin, iodine-contaimng contrast media, meperidine, methyldopa, methylprednisolone, 
morphine, narcotics, nitrofurantoin, opioids, oral contraceptives, oxyphenbutazone, 
pancreozymm, pentamidine, pentazocine, phenformin, phenylbutazone, prednisolone, 
prednisone, salicylates, steroids, sulfonamides, sulindac, tetracyclines, thiazides, thia
bendazole, valproic acid) 

Decreased Values - hypoamylasemia 
hepatic abscess, acute alcoholism, acute/chronic bronchitis, hepatic cirrhosis, severe des
truction of hepatic/pancreatic tissue, eclampsia, bacterial endocarditis, cystic fibrosis of 
pancreas, hepatitis, pregnancy induced hypertension, hyperthyroidism, liver diseases - (al
coholic I. d., severe I. d.), pancreatic insufficiency, cachexia, lung metastases, tumors - (liver 
t., pancreas t.), pancreatic ways obstruction, pancreatectomy, pancreatitis - (acute fulmi
nant p., acute necrotizing p., chronic advanced p.), severe burns, acute intermittent porphy
ria, tuberculosis, severe thyrotoxicosis, hepatic necrosis, acute liver failure 

Interfering Factors: medicaments - (anabolic steroids, barbiturates, citrates, glucose, 
metandienone, narcotics, oxalates) 

Analyte Age/Gender Reference Range 51 Unus Note 
Amylase (AMS) 

TOlal 
Pancreatic 

Adult 
1-5d 
6d-6m 
7 m-I y 

0.50-3.67 
<0.03 
<0.27 
<0.75 

J.LkaLII 
J.LkaLII 
Ilkat/I 
Ilkatll 
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Analyte Age/Gender Reference Range SI Units Note 

Amylin 

2-3 Y 
4-6y 
7-12 Y F 
7-12 Y M 
13-17 Y 
Adults 

<1.02 
<1.10 
<1.22 
<1.08 
<1.28 
<1.92 

flkatil 
l1katll 
... katll 
l1katil 
.u<at/1 
flkatil 

(lAPP. syn: insular amyloid polypeptide) Short 37 amino acid polypeptide synthesized as 
precursor proamylin (93 amino acids). Gene contains three exones and has 50% homology 
with CGRP (calcitonin gene-related peptide). from this can be partially explained its bio-
logical effect on calcium concentration .... hypocalcemia (similar to calcium antagonist 
effect) and influences also a blood pressure .... BP decrease. It appears with insulin secretion 
in the same time and responses on endo/exogenous stimuli. In prolonged secretory gran
ules accumulation amylin decreases beta-cells reactivity by unknown mechanism and later 
also their structure. C-peptide and insulin secretion. Two main effects are phase and stoi
chiometrically shifted. Amylin concentration evaluation is a sensitive diabetic nephropathy 
development marker in microalbuminuria starting stage. Increased lactate concentration 
are often causative manifestation of lAPP increased concentration in pancreas tumors. It is 
also a major component of islet amyloid in patients with non-insulin dependent diabetes. 
Amylin inhibits insulin-stimulated glycogen synthesis in isolated skeletal muscle and inhib
its insulin-induced glucose utilization in vivo. 
Test Purpose. 1) diabetes mellitus type I and II differential diagnosis. 2) differential diag
nosis of hyperinsulinism and nesidioma. 3) diabetic nephropathy development follow up. 

Increased Values - hyperamylinemia 
diabetes mellitus type II with multiple secretory granules in beta-cells. chronic renal dis
eases. renal insufficiency 

Decreased Values - hypoamylinemia 
pancreatoprive diabetes mellitus. IDDM caused by autoimmune process 

Analyte Age/Gender Reference Range SI Umts Note 
Amylin 2.90-3.40 pmoUI 

3-Alpha-Androstanediol Glucuronide 

(3-alpha-diol G) It is a metabolite of dihydrotestosterone formed in the peripheral tissues. 
Test Purpose. Useful in a differential diagnosis of hirsutism and peripheral androgen 
activity evaluation. 

Increased Values 
acne in females. hirsutism - (idiopathic h .• h. associated with polycystic ovary sy) 

Decreased Values 
men with disorders of androgen action. male pseudohermaphroditism 
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Androstenedione 

Androstenedione is a major precursor of adrenal androgens biosynthesis produced in the 
ovaries, and to a lesser extent in the adrenal glands. Synthesis is stimulated by ACTH and 
is suppressed by exogenous glucocorticoid administration. Some androstenedione is secre
ted into the plasma and the remainder is converted to estrogen in ovarian granulosa cells 
or to testosterone in the interstitium. In the peripheral tissues, this hormone also can be con
verted to testosterone and estrogens. Highest levels are found in AM, lowest in PM. In 
women highest levels are at midcycle. Day-to-day variation is 30-50%. 
Test Purpose. To aid in determining the cause of gonadal dysfunction, menstrual or meno
pausal irregularities, and premature sexual development. 

Increased Values - hyperandrostenedionemia 
hirsutism, congenital adrenal hyperplasia, polycystic ovarian disease, tumors of - (adre
nals, testes, ovary), ectopic ACTH-producing tumors, osteoporosis in females, syndrome 
- (Cushing's sy, Stein-Leventhal sy) 
Interfering Factors: exercise, smoking, obesity, postprandial, pregnancy, medicaments 
- (cimetidine, clomiphene, metyrapone) 

Decreased Values - hypoandrostenedionemia 
hypogonadism, Addison's disease, failure - (adrenal f., ovarian f.) 
Interfering Factors: medicaments - (carbamazepine, ketoconazole, norplant) 

Analytc Age/Gender Reference Range SI Units Note 
Andro tenedione 

Angiogenin 

Belongs to cytokines. 

2.9- 9.4 
F po tmenopau e <6.3 

nmolll 
nmolll 

Production. Fibroblasts, lymphocytes, colon epithelium, carcinoma cells. 
Function. Can serve as a substrate for endothelial and fibroblast cell adhesion. It is a mem
ber of the pancreatic ribonuclease superfamily. Very likely the biological activity of angio
genin is due to the activation of accessory cells induced to secrete a cytokine or cytokines 
activating endothelial cells. Also promotes the adhesion of endothelial cells and fibroblasts. 
Angiogenin activates phospholipase C and induces the rapid incorporation of fatty acid into 
cholesterol esters in vascular smooth muscle cells. 

Angiopoietin-1 

Angiopoietin-I is chemotactic for endothelial cells. Belongs to the group of angiopoietins 
(angiopoietin 1,2,3,4). Promotes angiogenesis. The physiological roles of angiopoietin-I 
and its receptor are limited to angiogenic processes that occur subsequent to the earlier 
vasculogenic and angiogenic actions of the VEGF (vascular endothelial growth factor) fam
ily and their receptors. Angiopoietins can potentiate the effects of other angiogenic cyto
kines. 
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Angiotensin I 

(AT I) A decapeptlde cleaved from renin substrate by the enzyme renin. It has some biologi
cal activities but serves mainly as a precursor to angiotensin II. 

Increased Values 
Interfering Factors: neonates, during sleep, upright position, medicaments - (oral con
traceptives) 

Angiotensin II 

(AT II) Angiotensin II is an active hormone of the renin-angiotensin system. An octapep
tide hormone formed from angiotensin I by angiotensin-converting enzyme action on an
giotensin I, chiefly in the lungs but also at other sites such as in blood vessel walls, the uterus 
and the brain. It is a powerful vasopressor and aldosterone secretion stimulator by the adre
nal cortex, functioning also as a neurotransmitter. Its vasopressor action raises blood pres
sure and diminishes fluid loss in the kidney by restricting the blood flow. Smooth muscle 
effects: renal vasoconstriction, glomerular filtration rate decrease, renal tubular sodium 
reabsorption decrease. Cerebral effects: vasopressin and oxytocin release increase, pituitary 
secretion increase of ACTH, LH and PRL. Miscellaneous effects: stimulation of catechola
mme production from nerve endings and adrenal medulla, glucagon hepatic effects inhibi
tion, angiogenic factor, growth factor, and ovulation regulation. AT II possesses also activities 
of cytokines. It has been described as a factor promoting growth in several cellular systems 
and shares many signal transduction mechanisms with growth factors. Appears to be a bi
functional vascular smooth muscle cell growth modulator. It stimulates a hypertrophied 
growth response in vascular smooth muscle cells characterized by increases in cell size and 
protein synthesis, but not cell number. Locally produced AT II can act in an autocrine or 
paracrine fashion to alter the growth of human mesangial and neuroblastoma cells. 

Increased Values 
hepatic cirrhosis, volume depletion, hypertension, renin-secreting juxtaglomerular renal 
tumors, congestive heart failure 

Interfering Factors: neonates, upright position, pregnancy (I" trimester), medicaments 
- (estrogens, oral contraceptives) 

Decreased Values 
primary aldosteronism, patients - (anephric p., p. after nephrectomy), Cushing sy 

Interfering Factors: medicaments - (ACE inhibitors) 

Angiotensin-I-Converting Enzyme 

(ACE, syn: serum angiotensin-converting enzyme SACE) 
Function. Glycoprotein (dipeptidyl carboxypeptidase), that catalyzes the angiotensin I con
version to the vasoactive peptide angiotensin II (a potent vasoconstrictor). Conversion 
occurs primarily within the lung. It functions also to split dipeptides from the free carboxy 
end of a variety of polypeptides. A primary function of ACE is arterial pressure regulation. 
Thyroid hormone may modulate ACE activity. 
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Occurrence. Vascular endothelium -lungs, kidneys, macrophages, epitheloid cells. Day-to
day variation is 10%. 
Test Purpose. I) to aid sarcoidosis diagnosis, especially pulmonary sarcoidosis, 2) to mom
tor response to therapy in sarcoidosis and prognostic indicator, 3) to help confirm Gaucher's 
disease or leprosy. 

Increased Values 
AIDS, fibrosing cryptogenic alveolitis, amyloidosis, rheumatoid arthritis, asbestosis, beryl
liosis, chronic bronchitis, hepatic cirrhosis - (alcoholic C., primary biliary c.), diabetes mel
litus, pulmonary embolism, hyperparathyroidism, hyperthyroidism, diseases - (chronic 
hepatic d., chronic renal d., connective tissue d.), infectious diseases - (coccidioidomy
cosis, histoplasmosis, atypical mycobacterial infection, leprosy, fungal i. d., tuberculosis), 
Lennert's lymphoma, disease - (Gaucher's d., Hodgkin's d.), plasmocytoma (incl. multiple 
myeloma), Melkersson-Rosenthal sy, oncogenic hypercalcemia, paraquat poisoning, osteo
arthritis, multisystem sarcoidosis, alpha-I-antitrypsin variants (MZ, ZZ, MS Pi types), dia
betic retmopathy, pulmonary sarcoidosis (Boeck's disease), silicosis, scleroderma 

Interfering Factors: young people under 20 years of age, newborn 

Decreased Values 
anorexia nervosa, diabetes mellitus, smoking, hypothyroidism, severe illnesses, coccidioido
mYCOSIS, acutelchronic leukemia, tumors of the lung, plasmocytoma (incl. multiple mye
loma), farmers lung, adult respiratory distress sy (ARDS), pulmonary tuberculosis, preg
nancy, starvation 

Interfering Factors: medicaments - (angiotensin converting enzyme inhibitors, corti
costeroids, prednisone, steroids) 

Anal)"le Age/Gender Reterence Range SI Umts NOle 
Angioten in Conver
ting Entyme (ACE) 

AnnexinV 

2-9 Y 
10-20 Y 
21-50 Y 
51-80 Y 
Adult 

250-440 
280-450 
252-360 
233-314 
6.1-21.1 
\33-867 

UII 
uti 
UII 
UII 
U/! 
nkalll 

(apoptosis assay, syn: calcimedin, anchorin, calphobindin, endonexin, lipocortin V) Annexin 
V is a member of a highly conserved family of proteins that bind acidic phospholipids in 
a calcium-dependent manner. The protein has been shown to possess a high affmity for 
phosphatidylserine. Phosphatidylserine is translocated from the inner side of the plasma 
membrane to the outer layer when cells undergo death by apoptosis or cell necrosis and 
serves as one of several signals by which cell destmed for death are recognized by phago
cytic cells. Cell death by apoptosis and necrosis differ from each other in that cell mem
branes maintain their integrity during the initial stages of apoptosis, while they become 
leaky during necrotic cells death. If annexin V binds to the cell surface this indicates that cell 
death is imminent. 
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Anti-Acetylcholine Receptor Antibodies 

(anti-ACHR, ACLRA, syn: AChR binding antibodies, acetylcholine modulating antibodies, 
receptor blocking antibodies, anti-AChR antibody, myasthenia gravis antibody, receptor 
modulating antibodies) Antibodies against acetylcholine membrane receptors bound at the 
skeletal muscle motor endplate -> block neuromuscular transmission by interfering with 
ACHR binding sites on the muscle membrane (receptor blocking antibodies) -> thereby 
preventing muscle contraction. These antibodies bind to a site different from that which 
binds acetylcholine and receptor injury may be mediated by complement. 
Test Purpose. To contribute to myasthenia gravis diagnosis. 

Increased Values 
false positive values - (amyotrophic lateral sclerosis treated with cobra venom, penicilla
mine-induced myasthenia-like symptoms), snake venom, myasthenia gravis 

Interfering Factors: medicaments - (succinylcholine) 

Analyte A~c/Gender Reference Range SI URI!' Note 
Anti·Acetylcholine 
Receptor Ab 

Anti-Adrenal Antibodies 

(syn: anti-adrenal cortex antibodies) 

<0.5 

Test Purpose. To evaluate adrenal insufficiency. 

Increased Values - positive 

nmolJl 

adrenals destruction - (metastatic a. d., fungal a. d., tuberculous a. d.), idiopathic hypopar
athyroidism, idiopathic Addison's disease, autoimmune hypoadrenalism - Hashimoto's thy
roiditis 

Anti-Alanyl-tRNA Synthetase Antibodies 

(anti-PL-12, syn: anti-PL-12 antibodies) Belongs to extractable nuclear antigens (ENA) auto
antibodies. Their interpreration should always be made in association with the clinical find
ings. 
Test Purpose. To help in diagnosis of polymyositis. 

Increased Values - positive 
dermatomyositis, polymyositis 

Anti-Arbovirus Antibodies 

Test Purpose. To aid in arbovirus infectious diseases diagnosis. 

Increased Values 
encephalitis - (Ross River e., dengue, Sindbis e., Barmah Forest e., Australian e., Japanese 
e., Chikugunyah e., O'nyong-nyong e., Eastern, Western and Venezuelan equine e.), yeUow 
fever 
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Antiarrhythmics 

There is a narrow margin of safety between therapeutic and toxic levels of antiarrhythmics. 
Quantitative test monitors high and low drug concentrations to determine safe therapeu
tic range. 
Test Purpose. 1) to determine most effective dose of antiarrhythmics, 2) to check for sus
pected toxicity of antiarrhythmic drugs, as determined from patient history or clinical ob
servations. 

Increased Values 
antiarrhythmic drug overdose 

Interfering Factors: medicaments - (acetazolamide, antacids, barbiturates, disopyra
mide, lidocaine, N-acetyl procainamide, phenytoin, procainamide, propranolol, quini
dine, sodium bicarbonate, verapamil) 

Antibodies Against Bartonella Henselae 

(syn: Cat scratch disease antibodies) 
Test Purpose. To establish the diagnosis of cat scratch fever (infection with Bartonella hen
selae) in patients with a suggestive clinical syndrome. A four-fold rise in titre between acute 
and convalescent samples supports the clinical diagnosis of cat scratch disease. 

Increased Values 
cat scratch disease 

Antibodies Against Bordetella Pertussis 

Test Purpose. To investigate suspected pertussis, early in the course of the illness, in con
junction with culture. Serum antibody test may be useful for retrospective diagnosis. Serum 
19A antibodies do not become positive until later and can remain positive for several years. 
IgA antibodies are not stimulated by vaccination, so a positive result in a vaccinated patient 
indicates past or current infection. 

Increased Values 
pertussis 

Antibodies Against Borrelia Burgdorferi Sensu Lato 

Lyme borreliosis is complex multisystem disease caused by spirochete Borrelia burgdorferi 
sensu lato. Laboratory diagnosis does not respond to clinical practice needs yet. Significant 
divergence can be seen between isolates in different monoclonal/plasmid antibodies reac
tivity and mainly in clinical manifestation. Recent immunoblotting studies (flagellin gene 
sequence detemination, DNA hybridization, plasmid profiles) have revealed four spirochete 
species (B. burgdorferi sensu lato, B. garinii, B. afzelii, B. japonica). Specificity and sensitiv
ity is increased by recombinant B. burgdorferi antigens selection; these antigens are: anti
gen plOO, outer surface antigen (Osp-A, Osp-C), antigen p41-p411i specific subunit (inner 
part) and flagellar antigen p41. Class IgM and IgG antibodies against these antigens are 
evaluated separately. 
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Finding positivity. Reaction against two of five antigens minimally. 
Finding negativity. No reactant m class IgM, no reactant in class IgG or reactant p41 only. 
Borderline findings. In all other cases. Serological technique (sandwich hybridization sys
tem) against specific Osp-A gene epitope was used recentiy.lmmunoblotting usage increases 
IgG specificity to 86% and IgM to 90%. IgM antibody becomes positive 2-3 weeks after onset 
of disease, IgG levels peak after some months. Presence represents early Lyme disease, per
sists in prolonged Lyme disease, reappears in late Lyme disease exacerbation. The antibod
ies cross react with other spirochetes, but patients with Lyme disease do not usually have a 
positive VDRL. 
Test Purpose. I) B. burgdorferi infection evidence in serum and cerebrospinal fluid in typi
cal signs of different location, 2) bilateral facial nerve paralysis, 3) sclerosis multiplex diag
nosis,4) cardiomyopathy and carditis diagnosis, 5) monoarthritis diagnosis. 

Increased Values - positive 
Lyme borreliosis, patients with autoantibodies - (antiphospholipid, antinuclear), patients 
with rheumatoid factors positivity, cross-reacting antibodies against - (non-pathogenic 
borrelia which are the physiologICal microflora constituents, leptospira, spirochete, phylo
genetically distant microbes which contain highly preservated HSP, Treponema pallidum, 
yaws), polyclonal stimulation (EBV, VZV, HSV) 

Antibodies Against Brucella 

A bacterial agglutination of > 160 suggests past or recent infection; a fourfold rise in titre 
between acute and convalescent samples is evidence of recent infection. Blocking antibod
ies can lead to false negative results at low dilutions of serum. 

Increased Values 
brucellosis 

Antibodies Against Burkholderia Pseudomallei 

Test Purpose. The diagnosis of suspected melioidosis (pseudomalleus) in patients who have 
lived in, or visited endemic areas and have presented with pneumonia, secondary abscesses 
or unexplained acute septicemic episodes. Culture of Burkholderia pseudo mallei from 
blood, sputum, or tissue is a more rapid and reliable means of diagnosing infection than is 
serology. 

Increased Values 
pseudomalleus 

Antibodies Against Chlamydia 

Test detects antibodies against a group antigen (LGV -I) shared by Chlamydia psittaci and 
Chlamydia trachomatis. Test detects both live and dead organisms. A four-fold rise in IgG, 
or the presence of IgM, indicates recent psittacosis or lymphogranuloma venereum. Chla-
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mydia antibodies are of no real value in the diagnosis of genital tract infection or trachoma 
caused by non-LGV-I strains of ChI. trachomatis. The presence of IgM antibodies supports 
the diagnosis of Chi. trachomatis pneumonia in neonates although negative results do not 
exclude the possibility. 
Test Purpose. I) to detect atypical pneumonia, pneumonia in the first 6 months of life, 2) 
to detect lymphogranuloma venereum (LGV). 

Increased Values 
atypical pneumonia, arteriosclerosis, atherosclerosis, infectious diseases caused by chla
mydia, lymphogranuloma venereum, psittacosis, Chlamydia trachomatis pneumonia in 
neonates, trachoma 

Antibodies Against Coccidioides Immitis 

The detection of IgM antibodies (appear 1-3 weeks after onset of symptoms) is very help
ful test in identifying recent infection. IgG antibody becomes positive after IgM Ab. Sero
logical cross-reactions occur with Histoplasma capsulatum and Blastomyces dermatitidis. 
Test Purpose. To help in diagnosis and management of coccidioidomycosis. 

Increased Values - positive 
Coccidioidomycosis 

Antibodies Against Coxiella Burnetii 

(syn: Coxiella burnetii antibodies, anti-Q-fever Ab). Coxiella burnetii stimulates antibod
ies to both phase I and phase II antigens. In acute Q fever, antibodies to phase II antigen are 
detectable 1-2 weeks after onset of the illness and peak between 4 and 12 weeks. Recent in
fection is confirmed by a four fold rise in titre or a positive IgM test. Antibodies to phase I 
antigen are only present in significant titre in chronic Q fever (e.g. endocarditis or granu
lomatous liver disease). 
Test Purpose. I) to help diagnosis of suspected Q fever, atypical pneumonia, hepatitis of 
unknown cause, blood culture-negative endocarditis, 2) to help in differential diagnosis for 
Q fever. 

Increased Values - positive 
Q fever 

Antibodies Against Fasciola Hepatica 

Test Purpose. To support the diagnosis of Fasciola hepatica infection. 

Increased Values - positive 
Fasciola hepatica infection 
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Antibodies Against Filaria 

Test Purpose. To investigate recurrent fever, unexplained chronic edema, chyluria, chylous 
effusions in a patient from endemic area. A positive result indicates infection at some time, 
but does not distinguish between previous and current infection. A low titer or a negative 
result may be found in the presence of parasitemia. 

Increased Values - positive 
infections caused by Filaria 

Antibodies Against Francisella Tularensis 

(syn: tularemia agglutinins). Test is used as a serological aid for the diagnosis of tularemia. 
Antibodies to Francisella tularensis develop 2-3 week after infection and peak in 4-5 weeks. 
Although antibodies may cross react with Brucella, those titers will generally be much lower. 
Rising titers over 2-week interval are the best indicator of recent infection. 

Increased Values - positive 
tularemia 

Antibodies Against Beta-2 Glycoprotein I 

(beta-2 GP l) Beta-2 glycoprotein I is a plasmatic protein with anticoagulant activity. It in
hibits hemostasis reactions in vitro, which are catalysed by phospholipids (prothrombin to 
thrombin change, factor XII activation). Beta-2 GP I is needed for the bond of autoimmune 
anticardiolipin antibodies onto cardiolipin. Anti-beta-2 GP I antibodies (IgG, 19A, IgM) have 
higher value in vascular complication evaluation in comparison to anticardiolipin antibod
ies. But anti-beta-2 GP I antibodies have higher specificity and lower sensitivity in compari
son to anticardiolipin antibodies, so both tests are used in diagnostic procedure. 

Increased Values - positive 
antiphospholipid syndrome, myocardial infarction, recurrent miscarriages, systemic lupus 
erythematosus, thrombocytopenia, venous thrombosis, stroke 

Antibodies Against Helicobacter Pylori 

Helicobacter pylori pathogenesis discovery belongs to the biggest discoveries in medicine. 
Most of patients infected with H. pylori create a massive specific antibody response which 
is complex and highly variable. H. pylori positive patients create antibodies directed against 
61 kD and 28 kD polypeptides; these are the urease subunits which are characteristically 
created by H. pylori. The third important anti-120 kD polypeptide antibody is directed 
against body proteins. Unlike of above mentioned antibodies the 3,d one is in body also after 
infection eradication and correlates with infection severity. Cytotoxic vacuolated antigen is 
placed on H. pylori surface, its expression/polymorphism is probably connected with H. py
lori oncogenicity. During H. pylori infection also other antibodies are produced but are not 
specific. Antibody specificity difference is characterized mainly by host immune system and 
less by antigen differences. No antigen was isolated till now which is able to react exclusively, 
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definitely, and specifically with all positive examined sera; this means that this is a patient 
immune system function or antigen used in test does not contain antigen determinants 
against which the antibodies are produced. In H. pylori infection suspicion and negative 
serological examination it is needed to order other tests. Molecular-biological methods 
reveal infection in teeth plaques, saliva, stool, and water. 
Test Purpose. H. pylori infection evidence in gastroduodenal ulcer, dyspepsia, and malig
nant stomach tumors, but probably also in other symptoms (cardiovascular, neurological 
and systemic). 

Increased Values - positive 
Helicobacter pylori infection 

Antibodies Against Histoplasma Capsulatum 

Test Purpose. To investigate suspected acute, chronic or disseminated histoplasmosis. 

Increased Values - positive 
histoplasmosis 

Antibodies Against Influenza Virus 

A four-fold rise in titre between acute and convalescent samples is considered diagnostic. 
Serology does not usually assist with management, as diagnostic antibody levels are not pre
sent until the infection has resolved. A single high titre in a convalescent sample does not 
necessarily indicate recent infection. 
Test Purpose. To investigate serious respiratory infection and atypical pneumonia. 

Increased Values - positive 
influenza, severe respiratory infectious diseases, acute viral infectious diseases, atypical 
pneumonia 

Antibodies Against Legionella 

Test detect antibodies to Legionella pneumopbila (L.longbeachae, L. micdadei) and support 
the clinical diagnosis oflegionnaires' disease. A four-fold rise in titer> 1:128 from the acute 
to convalescent phase provides evidence of recent infection. A single titer 1:256 is evidence 
of infection at an undetermined time. Seroconversion may take up to 6 weeks. 
Test Purpose. To help in diagnosis of legionnaires' disease. 

Increased Values 
legionnaires' disease 

Antibodies Against Leptospira 

(syn: Canicola fever, Ft Bragg fever, leptospira species antibodies, Leptospirosis antibodies, 
Weil's disease). 
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Test Purpose. To help in diagnosis of acute, febrile systemic illnesses as well as other milder 
manifestations caused by leptospiral infections. 

Increased Values 
leptospirosis 

Antibodies Against Mumps Virus 

A four-fold rise in titre between acute and convalescent specimens is suggestive, in the pres
ence of an appropriate clinical picture. IgM assays have better specificity and sensitivity than 
do IgG assays. 
Test Purpose. To help in diagnosis of infection with mumps virus (paramyxovirus). 

Increased Values - positive 
epidemic parotitis 

Antibodies Against Mycoplasma Pneumoniae Antibodies 

(syn: atypical pneumonia antibodies, pleuropneumonia-like organism antibodies). Belong 
to IgG and IgM antibodies. A positive result indicates prior exposure to Mycoplasma. A sin
gle positive IgG result may be present in the absence of any clinical symptoms as specific 
IgG antibodies may remain elevated long after initial infection. Low IgM positive results are 
presumptive evidence of acute or recent infection. Specific IgM may persist for several 
months after initial infection or be absent during reinfection. 
Test Purpose. To aid in the diagnosis of atypical pneumonia and Stevens-Johnson sy. 

Increased Values - positive 
atypical pneumonia, Stevens-Johnson sy, meningoencephalitis, Guillain-Bam! syndrome, 
acute pancreatitis, pericarditis, erythema nodosum, cold hemagglutinin-mediated hemoly
tic anemia 

Antibodies Against Parainfluenza Virus 

Test is used to aid in the diagnosis of parainfluenza viral infections. A four-fold increase in 
titre between acute and convalescent sera indicates recent infection. 

Increased Values - positive 
parainfluenza viral infections 

Antibodies Against Parvovirus 819 

IgM antibodies provide evidence of recent infection. IgG levels fluctuate, so rising titres may 
not indicate recent exposure. Diagnosis of persistent infection requires detection of virus 
by nucleic acid probe after peR amplification. 
Test Purpose. I) to investigate aplastic crisis in chronic hemolysis, 2) to assess anemia with 
or without neutropenia in immunosuppressed patients, 3) to assess maternal infection as
sociated with hydrops fetalis, subacute polyarthritis or suspected futh disease (erythema 
infectiosum) . 
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Increased Values - positive 
parvovirus infections 

Antibodies Against Purkinje Cells 

(Anti-Yo, anti-Hu antibodies) IgG anti-Yo antibodies are associated with cerebellar syn
dromes, most commonly in females with gynecologic neoplasms. Anti-Hu antibodies may 
be found in paraneoplastic encephalomyelitis and in sensory neuropathy. A negative test 
result does not exclude the possibility of a paraneoplastic syndrome. 
Test Purpose. To help in investigation of suspected paraneoplastic syndromes affecting the 
central nervous system. 

Increased Values - positive 
cerebellar syndromes, paraneoplastic syndromes, sensory neuropathy 

Antibodies Against Rabies Virus 

Antibodies can be detected in most patients with clinical rabies within two weeks of onset. 
Much higher titres are found in patients with clinical rabies than in immunised subjects. 
Test Purpose. I) to support a clinical diagnosis of rabies, 2) to determine immune status in 
an individual wishing to live or work in a high risk endemic setting. 

Increased Values - positive 
rabies virus infection 

Antibodies Against Respiratory Syncytial Virus 

Titres of antibody may take up to 4 weeks to rise after onset of illness. Infants in the first 6 
months of life often do not have an adequate antibody response. Older patients with repea
ted infections may not have a rise in titre. A four-fold rise in titre between acute and convale
scent sera provides a retrospective diagnosis. Rapid antigen detection is the preferred test 
for the diagnosis of severe infant respiratory infection. 
Test Purpose. To aid in establishing the diagnosis of respiratory syncytial virus infection. 

Increased Values - positive 
respiratory syncytial virus infection 

Antibodies Against Rickettsia Species 

The diagnosis of rickettsial infection is confirmed by a four-fold rise in antibody titre be
tween acute and convalescent samples. 
Test Purpose. To help in confirmation of a clinical diagnosis of typhus (murine or scrub) 
or spotted fever. 

Increased Values - positive 
rickettsial infectious diseases 
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Antibodies Against Rickettsia Ricketsii 

(syn: RMSF IgM antibodies) Test is used to aid in a diagnosis of Rocky Mountain spotted 
fever (Rickettsia rickettsii). 

Increased Values - positive 
Rocky Mountain spotted fever 

Antibodies Against Rubella Virus 

(syn: German measles IgG, IgM antibodies) Rubella virus is the cause of German measles 
(rubella). Recent infection - a four-fold rise in IgG titre between acute and convalescent 
samples. The role of serologic testing for IgG antibodies to rubella is different in different 
clinical settings. The simplest application is in premarital assessment of immunity. If a wo
man has IgG antibodies against rubella, even oflow titer, she need not worry about infec
tion during subsequent pregnancy. If she is not immune, and is not pregnant, she can receive 
rubella vaccine. IgM antibodies are associated with acute viral infections. IgM detection is 
useful in the following situations: evidence of infection can be obtained from only one acute 
phase specimen if the IgM results are positive. IgM antibodies in maternal serum indicate 
high fetal risk, particularly in the first and second trimester. The absence of IgM at birth 
does not rule out congenital rubella since the frequency of IgM detection in cord blood 
decreases as the time between conception and fetal infection increases. Acquired rubella 
infection in infants is rare but must be considered if the blood is positive for IgM but was 
not obtained during the immediate postnatal period. 
Test Purpose.l) to support a clinical diagnosis of rubella, 2} to determine immune status, 
especially before or during pregnancy and after vaccination, 3} to help in diagnosis of con
genital infection, 4} to differentiate between primary infection and re-exposure. 

Increased Values - positive 
rubella 

Antibodies Against Rubeola Virus 

(syn: measles antibodies). Test is used to determine status or, with paired sera, to aid in the 
diagnosis of recent infection. 

Increased Values - positive 
measles 

Antibodies Against Saccharomyces Cerevisiae 

(ASCA, syn: anti Saccharomyces cerevisiae antibodies) Antibodies (IgG, IgA) are specific 
against oligomannose remnants, which are localized on the yeast cellular membrane (Sac
charomyces cerevisiae). These antibodies do not correlate with disease extent and activity, 
they are marker of immunoregulatory disorder, which is characteristic for Crohn's disease. 
ASCA antibodies are highly specific (92%) for this disease. 
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Test Purpose. 1) to help in differential diagnosis of intestinal diseases (inflammatory bowel 
disease),2) to evaluate genetic susceptibility for Crohn's disease in non-manifest conditions. 

Increased Values - positive 
Crohn's disease, ulcerative colitis 

Antibodies Against Salivary Duct 

Test Purpose. To help in diagnosis of Sjogren's syndrome. 

Increased Values - positive 
Sjogren's syndrome, rheumatoid arthritis 

Antibodies Against Schistosoma Species 

In countries where schistosomiasis is endemic, the test can only be used to demonstrate 
exposure. Demonstration of ova in tissue, feces or urine provides a more specific proof of 
active infection. 
Test Purpose. To support the diagnosis of past or present infection with Schistosoma spe
cies, when suspected because of exposure in an endemic area and hematuria or other clini
cal features. 

Increased Values - positive 
schistosomal infectious diseases 

Antibodies Against St. Louis Encephalitis Virus 

Test is used to support the diagnosis of St. Louis encephalitis virus infection through IgG 
antibodies detection. 

Increased Values - positive 
St. Louis encephalitis 

Antibodies Against Thermoactinomyces Candidus 

(syn: hypersensitivity pneumonitis profile, farmer's lung) Test is used to confirm the pres
ence of precipitating antibodies to Thermoactinomyces candidus. A positive test does not 
establish the diagnosis of hypersensitivity pneumonitis, nor does the absence of precipitins 
rule out the diagnosis. There must be careful correlation of clinical and laboratory results. 

Increased Values - positive 
allergic exogenous aIveolitis 
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Antibodies Against Thermomonospora Viridis 

(syn: hypersensitivity pneumonitis profile, farmer's lung) Test is used to confirm the pres
ence of precipitating antibodies to Thermomonospora viridis. There must be careful cor
relation of clinical and laboratory results. 

Increased Values - positive 
allergic exogenous alveolitis 

Anti-Cardiolipin Antibodies 

(ACLA, ACLAb, syn: cardiolipin antibodies) Belong to antiphospholipid antibodies. 

Increased Values - positive 
AIDS, dermatomyositis, myocardial infarction, spontaneous abortion, recurrent miscar
riages, polymyositis, scleroderma, systemic lupus erythematosus, thrombocytopenia, syphi
litic arthritis, syndrome - (autoimmune lymphoproliferative sy, primary antiphospholipid 
sy, Sjogren's sy, Cogan's sy), venous thrombosis, stroke, secondary syphilis 

Analylc Agel Gender Reference Range 51 Units Note 
Ami-Cardiolipin Ab 

ISG 
IgA 
IgM 

Anti-Centromere Antibodies 

(ACA,ACAb) 

<8.5 
10.S-100 
9.0-100 

See ref. 
ranges no Ie 

Test Purpose. 1) investigation of systemic rheumatic disease, 2) diagnosis of CREST syn
drome. 

Increased Values - positive 
rheumatoid arthritis, dermatosclerosis, progressive systemic sclerosis (scleroderma), 
CREST sy (calcinosis cutis + Raynaud's phenomenon + esophageal dysfunction + sclero
dactyly + teleangiectasia), Raynaud's sy 

Alpha-1-Antichymotrypsin 

Very sensitive acute phase protein and inhibitor of serine proteases, it is most active against 
leukocyte cathepsin G or prostate-specific antigen, and inactive against trypsin or plasmin. 

Increased Values 
cystic fibrosis, diseases - (infectious d., rheumatic d., inflammatory d.), malnutrition, tu
mors, tissue necrosis, surgery, trauma 
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Anticonvulsants 

Test Purpose. 1) to monitor therapeutic levels of anticonvulsants, 2) to confirm suspected 
toxicity as determined from patient history or clinical observations. 

Increased Values 
anticonvulsants overdose 

Decreased Values 
less than therapeutic levels 

Anti-Cytomegalovirus Antibodies IgM, IgA, IgG 

(anti-CMV) CMV infection course is asymptomatic/non-characteristic during childhood. 
Primary infection is shifted to later decades in western civilizations, this lead to pregnancy 
infections (child risk), post-transfusion infection (infectious mononucleosis induced by 
CMV), post-immunosuppressive therapy infection (organ/bone marrow transplantation). 
CMV infection diagnosis cannot be determined without laboratory evidence: 1) virus iso
lation,2) virus DNA evidence, 3) significant changes of specific antibody concentrations evi
dence. CMV persists latent in glands and kidney. Significant IgG antibody increase does not 
signify active viral infection and is a recent antigen stimulation evidence onIy.400% IgG an
tibody fluctuation is seen in healthy persons. The presence of specific IgM antibody in a 
neonate indicates intrauterine infection. In other patients, a four-fold rise in titre suggests 
recent infection. IgM antibody can indicate recent infection, but as it can persist over long 
periods, it is not a reliable indicator of recent infection. DNA diagnosis or virus cultivation 
is indicated in risklclimcal cases (immunodeficient conditions). 
Test Purpose. 1) primary infection evidence, 2) reactivation evidence, 3) pregnancy infec
tion diagnosis, possible congenital CMV infection, 4) diagnosis of infection after organ 
transplantation, 5) severe infectious diseases and septic conditions, 6) chronic fatigue syn
drome, 7) to screen of blood transfusion donors, 8) to screen donor and recipient before 
transplantation,9) to evaluate patients with HIV infection. 

Increased Values - positive 
cytomegalovirus infection 

Analyte Agel Gender Reference Range SI Units Note 
Anti-Cytomegalo
virus Antibodies 

IgM 

negative 
borderline 
positive 

Anti-Decorin Antibodies 

<0.80 
0.8\-0.99 
>1.00 

(BJ antigen) IgM antibodies to Decorin (BJ antigen) occur in myopathies with proximal 
weakness and a moderately high CK. 50% of such patients have an associated serum M-pro
tein or Waldenstrom's macroglobulinemia. 

Increased Values - positive 
myopathies 
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Anti-Deoxyribonuclease B 

(ADNase-B, syn: anti-DNase-B titer, antistreptococcal DNase-B titer, streptodornase) Test 
detects antigens produced by group A streptococci. The titre peaks at 4-6 weeks. 

Increased Values 
poststreptococcal glomerulonephritis, severe streptococcal skin infections, necrotising 
fasciitis, acute rheumatic fever 

Analyte Age/Gender Reference Range SI Units Note 
Antideoxyribonu
clease B Ti tre 

Antidepressants 

<170 U/I A 

Test Purpose. 1) to check toxicity of antidepressant drugs, 2) to monitor therapeutic levels, 
3) to detect presence of antidepressant for medical-legal purposes. 

Increased Values 
antidepressants overdose 

Interfering Factors: alcohol, medicaments - (aminophylline, antihistamines, barbitu
rates, diuretics, hypnotics, methylphenidate, narcotics, phenothiazines, tranquilizers) 

Antidiuretic Hormone 

(ADH, syn: vasopressin, arginine vasopressin, adiuretin, vasotocin, pituitrin P, pitressin) 
Production. Hypothalamic hormone .... stored in posterior pituitary (neurohypophysis) in 
the supraoptic and paraventricular nuclei nerve bodies. ADH has been found also in other 
tissues, including testis, ovary, uterus, adrenal gland, superior cervical ganglion and thymus. 
ADH is derived from a larger prepro-protein precursor, prepro-arginine-vasopressin-neuro
physin-2. Synthesized and released mainly under plasma osmolality influence (hypothala
mic osmoreceptors stimulation), circulatory blood volume and blood pressure, atrial recep
tors stimulation, aortic cardiovascular baroreceptors of sinus caroticus. ADH is bound to 
basolateral cell membrane receptors of cortical and medullary collecting kidney ducts. 
After the series of events, the luminal cell membrane is transformed and water, urea, sodium 
and other solutes permeability is strikingly increased. The synthesis and secretion of ADH 
can be induced by IL-1 and IL-2. 
Function. It has direct antidiuretic activity in the kidney, mediated by the antidiuretic recep
tor V2. Decreases diuresis .... antidiuretic effect, controls the water amount reabsorbed by 
the kidney, maintains the body water volume. With low ADH levels, water is allowed to be 
excreted, thereby producing hemoconcentration and very diluted urine. Causes vaso
constriction of peripheral small blood vessels in the gastrointestinal tract, kidney, uterus, 
myocardium, skin. Significantly increases anti-hemophilic factor VIII plasma levels. Besides 
circulation failure, ADH decreases the sympathetic baroreceptor system activity and the 
renin-angiotensin-aldosterone system reciprocally. ADH has been shown to play an impor-
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tant role in the modulation of the stress response. It directly stimulates the release of ACTH 
and affects ACTH levels indirectly by enhancing production of corticotropin releasing fac
tor. ADH also plays an important role in the regulation of IFN-gamma production by pro
viding a helper signal. Other stimuli for ADH release: pain, stress, sleep, exercise, catecho
lamines, angiotensin II, prostaglandins. ADH levels increase during night to the maximum 
upon rising and fall during the day. In women peaking at ovulation time. 
Test Purpose. To aid in the differential diagnosis of pituitary diabetes insipidus, nephro
genic diabetes insipidus and syndrome of inappropriate antidiuretic hormone secretion 
(SIADH) and some tumors. 

Increased Values 
pulmonary abscess, pulmonary aspergillosis, bronchial asthma, hepatic cirrhosis, pulmo
nary emphysema, encephalitis, infectious hepatitis, isovolemic hypotonic hyponatremia, 
hypopituitarism, hypothyroidism, diseases - (CNS d., endocrine d., infectious d., pulmonary 
d.), hemorrhage - (subarachnoid h., severe h.), Addison's disease, meningitis, myxedema, 
tumors - (bronchial I., CNS t., duodenal t., lung small cell carcinoma, adrenal cortex t., 
colon I., intestine I., leukemia, lymphomas, pancreas t., prostate I., thymoma), nephrogenic 
diabetes insipidus, pneumonia, pneumothorax, acute intermittent porphyria, ectopic pro
duction of ADH, acute psychosis, conditions - (painful c., postoperative c.), syndrome -
(Guillain-Barre sy, SIADH sy, Schwartz-Bartter sy), circulatory shock, tuberculosis, head 
injuries, prolonged mechanical ventilation, CNS infectious diseases, post-surgery fluid im
balance 

Interfering Factors: dehydration, hypotension, hypovolemia, stress, medicaments - (ace
taminophen, amitriptyline, narcotic analgesics, tricyclic antidepressants, barbiturates, 
bromocriptine, carbamazepine, chlorothiazides, chlorpropamide, cholinergic agents, 
cisplatin, clofibrate, cyclophosphamide, estrogens, furosemide, haloperidol, lithium, 
morphine, nicotine, oral hypoglycemic agents, oxytocin, phenothiazines, thiazide diu
retics, tolbutamide, vasopressin, vincristine) 

Decreased Values 
diabetes insipidus - (central d. L, hereditary d. i., pituitary d. i., nephrogenous d. L, acquired 
d. L), surgical ablation of the pituitary gland, viral infections, malignant tumor metastases, 
tumors of - (hypothalamus, neurohypophysis), neuroborreliosis, neurosyphilis, psycho
genic polydipsia, sarcoidosis, nephrotic sy, tuberculosis, head trauma, neurosurgical proce
dures, damage to the pituitary gland 

Interfering Factors: overhydration, hypervolemia, hypoosmolality, recumbency, medi
caments - (alcohol, beta-adrenergics, carbamazepine, lithium, morphine antagonists, 
phenytoin) 

Analyte Age/Gender Reference Range SI Units Note 

Antidiuretic Hormone 
(ADH). plasma 
osmolality 
270-280 mOsm/kg 
281-285 mOsm/kg 
286-290 mOsmlkg 
291-295 mOsm/kg 
296-300 mOsrnlkg 

<1.38 
<2.38 
0.92-4.8\ 
1.84-6.45 
3.7-\1.1 

pmoVl 
pmoVl 
pmoUl 
pmolll 
pmoUl 
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Anti-DNA Antibodies 

(anti-ds-DNA, anti-ss-DNA, n-DNA, syn: antideoxyribonucleic acid antibodies, antibodies 
to single and double-stranded DNA, anti-double-stranded DNA, DNA antibodies, native 
double-stranded DNA, anti-single-stranded DNA) Autoantibodies can be divided into 3 
groups: a) against phosphoribosome chain, b) against helical conformation structures, 
c) against bases or base sequentions. 
Test Purpose. Anti-ds-DNA 1) confirmatory test for systemic lupus erythematosus, 2) to 
monitor clinical disease course and treatment response, 3) collagenoses differential diagno
sis. Anti-ds-DNA IgM and IgG can be also determined. 

2-Fibre DNA - Double Stranded, anti-ds-DNA 

Increased Values - positive 
rheumatoid arthritis, dermatomyositis, hepatitis - (chronic active h. B, autoimmune h., 
drug-induced h.), biliary cirrhosis, Epstein-Barr virus infection, cytomegalovirus infection, 
mixed connective tissue disease, autoimmune diseases, ulcerative colitis, collagenoses, lu
pus erythematosus - (discoid I. e., drug-induced I. e., systemic I. e.), lupus nephritis, lupus 
CNS involvement, myasthenia gravis, polyarteritis nodosa, polymyositis, syndrome -
(CREST sy, Sharp's sy, Sjogren's sy), scleroderma, thyrotoxicosis, Hashimoto's thyroiditis 

Interfering Factors: healthy people, medicaments - (hydralazine, procainamide) 

Analyte Age/Gender Reference Range 51 Units Note 
Anli·ds·D A Ab 6.3- 20.0 IU/ml 

Test Purpose. Anti-ss-DNA 1) diagnosis of medicament induced lupus erythematosus, 
juvenile rheumatoid arthritis, 2) to help in clinical suspect systemic lupus erythematosus 
diagnosis in negative indirect immunofluorescence test (IIF), 3) collagenoses differential 
diagnosis, 4) to help diagnose clinical suspected MEN I, MEN II polyendocrinopathies. 

1-Fibre DNA - Single Stranded, anti-55-DNA 

Increased Values - positive 
rheumatoid arthritis, juvenile rheumatoid arthritis, biliary cirrhosis, chronic aggressive 
hepatitis, mixed connective tissue disease, collagenoses, leukemia - (lymphatic I., acute/ 
chronic myeloid I.), lupus erythematosus - (induced by medicaments, systemic I. e.), infec
tive mononucleosis, lupus nephritis, polyendocrinopathies - (MEN I, MEN II), scleroderma, 
polymyositis, Sjogren's sy 

Anti-Endomysial Antibodies 

(IgA-EMA, EMA, EMAb, syn: endomysial antibodies) Anti-endomysial antibodies have a 
specificity of >90% for the diagnosis of celiac disease. 
Test Purpose. 1) to help in differential diagnosis of unclear bulous dermatitides and der
matitis herpetiformis, 2) to help in diagnosis of celiac disease. 
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Increased Values - positive 
celiac disease (gluten-sensitive enteropathy), dermatitis herpetiformis 

Anti-Enterovirus Antibodies 

The enterovirus group includes Coxsackieviruses A and Band echoviruses with numerous 
serotypes. Viral isolation (nasopharyngeal aspirate, CSF) is more satisfactory. 
Test Purpose. To help in diagnosis of myocarditis, encephalitis, aseptic meningitis, pleuro
dynia. 

Increased Values - positive 
aseptic meningitis, encephalitis, myocarditis, pleurodynia 

Anti-Epstein-Barr Virus Antibodies 

(anti-EBV) Immunoassay for IgM and IgG antibodies to viral capsid antigen (VCA IgM, VCA 
IgG) and Epstein-Barr nuclear antigen (EBNA). VCA IgM antibodies indicate recent infec
tion, VCA IgG antibodies or EBNA antibodies indicate past infection. 
Test Purpose.!) to provide laboratory diagnosis of infectious mononucleosis heterophile
negative cases, 2) to determine the EBV antibody condition of immunosuppressed patients 
with lymphoproliferative processes. 

Increased Values - positive 
Epstein-Barr virus infection, hereditary sex-linked lymphadenopathy, heterophil-negative 
mononucleosis 

Anti-Ga1 NAc-GD1a Antibodies 

Antibodies against GalNAc-GDla often cross-react with GM2 ganglioside. IgG anti
GalNAc-GDla antibodies are associated with acute motor neuropathies having distal pre
dominant weakness and sparing of the cranial nerves. IgM anti-GalNAc-GDla antibodies 
are associated with a GBS-variant syndrome (gay bowel sy). 

Increased Values - positive 
acute motor neuropathies, chronic axonal motor neuropathies, GBS-variant syndrome, chro
nic demyelinating polyneuropathy 

Ki-1 Antigen 

T-cell type immune response can be seen in atopic disease, bronchial asthma and allergic 
rhinoconjunctivitis. CD30 (Ki-l) antigen is a T-cell activity marker with a strong B-cell hel
ping activity (IL-S and IFN-gamma are produced) and CD4+ and CDS+ T-cell activity with 
cytokine TII2 profile. Soluble sCD30 (Ki-l) is released by CD30+ cells in vivo. Antigen Ki-l 
concentrations do not correlate with IgE. It is used also as a tumor marker in rare lympho
matoid papulosis, in differential diagnosis of Ki-l-ALCL (anaplastic large-cell lymphoma) 
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and in Hodgkin's disease mainly with HIV infection immunodeficient patient. To soluble 
and blood antigens currently belong: a) inflammatory - CDla, CD4, CDS, CDllb, b) pro
liferatory - proliferating cell nuclear antigen, Ki-67, c) differentiation - transglutaminase, 
IG cytokeratin, involucrin. 
Test Purpose. I) lymphoma differential diagnosis, 2) atopic disease diagnosis. 

Anal)'te Age/Gender Reference Range 51 Units Note 
Ki- \ Antigen (C030) <6 U/ml 

p24Antigen 

(syn: HIV core antigen) It is a protein product of the HIV "gag" gene. As a viral rather than 
host product, it appears concomitant with initial infection, and then generally becomes 
undetectable during viral latency period. It reappears with renewed viral replication. The 
reappearance of p24 antigen in serum generally heralds progression of clinical disease in 
AIDS. p24 antigen belongs to early indicator of HIV-I infection. A negative results does not 
exclude HIV viremia. 
Test Purpose. To diagnose recent acute infection with HIV, therapeutic response monitor
ing it may also be of prognostic significance in AIDS. 

Increased Values - positive 
HIV infection 

Anti-GMl Ganglioside Antibodies 

Measurement of anti-GMI IgM antibodies helps to distinguish multifocal motor neuropa
thy from other immune demyelinating polyneuropathies. IgG testing screens for antibod
ies that occur with acute and chronic lower motor neuron syndromes. IgG antibodies that 
bind to GMI but not to sulfatide occur in acute, usually axonal motor neuropathies that are 
associated with preceding Campylobacter jejuni infection. 

Increased Values - positive 
multifocal motor neuropathy, lower motor neuron syndrome, chronic axonal lower motor 
neuron syndromes 

Anti-GOl a Antibodies 

IgM anti-GDla ganglioside antibodies are unusual. High titers are associated with demy
elinating motor neuropathies and lower motor neuron syndromes. Most serums with this 
IgM reactivity also show binding to GMI ganglioside. IgG anti-GDla antibodies are asso
ciated with Guillain-Barre-like syndromes, that are predominantly motor and axonal neu
ropathies. 

Increased Values - positive 
demyelinating motor neuropathies, lower motor neuron syndromes, Guillain-Barn!-like 
syndromes 
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Anti-GOl b Antibodies 

IgM antibodies that bind to GDI b ganglioside, but not GMI ganglioside, are associated with 
axonal sensory neuropathy syndromes (CANOMAD - Chronic Ataxic Neuropathy, Ophthal
moplegia, M-protein, Agglutination, Disialosyl antibody). 

Increased Values - positive 
sensory neuropathy syndromes 

Anti-Glomerular Basement Membrane Antibodies 

(AGBM, AGBMA, AGBMAb, anti-GBM, syn: anti-GBM antibodies, glomerular basement 
antibodies, Goodpasture's antibodies) 

Increased Values - positive 
glomerulonephritis (anti-GBM), tubulointerstitial nephritis, Goodpasture's sy (anti-GBM), 
acute nephritic syndrome 

Anal)"l~ Age/Gender Reierence Range 51 Units Note 

Anti -Glomerular 
Basement Membrane 
Ab (IgG) <3 

Anti-Glycyl-tRNA Synthetase Antibodies 

U/ml 

(anti-EJ, syn: anti-EJ antibodies) Belongs to extractable nuclear antigens (ENA) autoanti
bodies. Their interperation should always be made in association with the clinical findings. 
Test Purpose. To help in diagnosis of polymyositis. 

Increased Values - positive 
dermatomyositis, polymyositis 

Anti-GQl b Antibodies 

IgG anti-GQl antibodies often occur with ophthalmoplegia and ataxia as part of MilIer
Fisher syndrome. 

Increased Values - positive 
Miller-Fisher syndrome, ataxic Guillain-Barre sy in Japan 

Anti-Heparan Sulfate Antibodies 

IgM and IgG antibodies to heparan sulfate occur in 35% of patients with Guillain-Barre 
syndrome. 

Increased Values - positive 
Guillain- Barre syndrome, patients with IgM anti-MAG M-proteins 

Blood - Plasma - Serum 83 



Anti-Herpes Simplex Virus 1,2 Antibodies 

(anti-HSV 1,2) Herpes virus family consists of two morphologically identical members 
(type 1 and 2); about 40% DNA homology is common. Viruses have a lot of common anti
gens and present identical skin and mucous membrane lesions. Viruses can be distinguished 
on the basis of antigens, biological, molecular-biological, clinical, and epidemiological signs. 
HSV-I is joined with oral infections, generally lesions "above waist"; HSV-2 with genital 
infections and lesions "bellow waist". Most of people are infected before 20. Antigenic cross 
reactivity occurs between HSV-I and HSV-2. Specific IgM antibodies determination is im
portant for primary infection detection (IgM levels decrease to low values after infection) 
and for reinfection detection (with identical/homologous type). A four-fold rise in titre 
between acute and convalescent samples supports the diagnosis of primary herpes infec
tion. Anti-HSV-I IgG antibodies do not protect from HSV-2 infection (mitigation of disease 
course). Unambiguous results also after test repetition should be re-checked with alterna
tive method in a new sample. 
Test Purpose. 1) primary infection detection in clinical suspicion and recurrent infections, 
2) infection differential diagnosis in immunodeficient conditions and tumors, mainly in 
gynecological tumors and lymphomas, 3) septic condition differential diagnosis, 4) infec
tion diagnosis in patient after transplantation. 

Increased Values - positive 
herpes simplex infection 

Anti-Histidyl-tRNA Synthetase Antibodies 

(anti-Jo-I, syn: Jo-I antibodies) Belongs to extractable nuclear antigens (ENA) autoanti
bodies. Their interpreration should always be made in association with the clinical findings. 
Test Purpose. To help in diagnosis of polymyositis. 

Increased Values - positive 
dermatomyositis, polymyositis, overlap syndrome (systemic lupus erythematosus + der
matomyositis + scleroderma), interstitial lung disease, Raynaud's phenomenon 

Anti-Histone Antibodies 

(AHA, AHAb, syn: histone antibody) Histones are a group of nucleus proteins that contain 
high lysine and arginine concentrations, these substances are released into surrounding 
tissues by cell death/autolysis. Histones have direct antimicrobial activity. 
Test Purpose. I) used for the differential diagnostics of collagen vascular autoimmune dis
eases, 2) diagnosis of lupus erythematosus induced by medicaments (mainly after procain
amide, hydralazine, chlorpromazine, D-peniciUamine, alpha-methyldopa, contraceptives), 
systemic lupus erythematosus, ANA-positive seropositive rheumatoid arthritis, ANA-posi
tive progressive systemic scleroderma, juvenile rheumatoid arthritis, juvenile chronic 
arthritis, Felty's sy. 
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Increased Values - positive 
rheumatoid arthritis, juvenile rheumatoid arthritis, lupus erythematosus induced by medi
caments - (alpha-methyldopa, hydralazine, chlorpromazine, D-penicillamine, oral contra
ceptives, procainamide), systemic lupus erythematosus, scleroderma, Felty's sy 

Interfering Factors: medicaments - (hydralazine, procainamide) 

Anti-Hu Antibodies 

Belong to Purkinje cell antibodies. Patients with anti-Hu IgG antibodies in serum and CSF 
often have a pure sensory syndrome (gangliopathy) associated with small cell neoplasms 
(especially lung). 

Increased Values - positive 
gangliopathy, limbic encephalitis, cerebellar disorders, gastrointestinal dysfunction 

Anti-Human Papilloma Virus Antibodies 

(anti-HPV, syn: human papilloma virus testing, HVP testing) Human papilloma viruses 
belong to Papovaviridae virus family; they contain circular two-chain DNA, more than 66 
genotypes were determined. There are evidences of connection among some genotypes with 
uterus column malignant tumor development and pre-carcinomatous intraepithelial uterus 
cervix tumors. Viruses are divided to two groups according oncogene potential: low risk 
group (HPV genotypes 6 and 11) and high risk group (HPV genotypes 16, 18,31,33, 35). 
Viral DNA is incorporated into female host genome in uterus cervix malignant tumor sam
ples. This mtegration signifies an early oncogenesis stage; it is not a suffiCient transforma
tion condition. HPV DNA detection is considered to be a serious malignant tumor risk fac
tor. Incorporation prevalence is about 90% in pathological samples and 1.5% in normal 
samples. Current laboratory techniques are able to determine HPV 16, 18, 33 isotypes in 
samples. 
Test Purpose. I) to detect presence of papilloma virus infection when it is suspected but is 
not evident clinically, 2) to type of virus infection to determine relative risk of developing 
cancer. 

Increased Values - Positive 
papilloma virus infections, genital cancer 

Anti-lgA Antibodies 

Test Purpose. 1) in patients with IgA deficiency to determine the risk of transfusion asso
ciated anaphylaxis. 

Increased Values - Positive 
subgroup of IgA deficient patients 

Blood - Plasma - Serum 85 



Anti-Insulin Antibodies 

(IAA, insulin autoantibodies) Diabetics may form antibodies to the insulin they are given 
--+ larger insulin doses are required, since insulin is partially bound to antibodies. The most 
common anti-insulin antibody type is IgG. 19E may be responsible for insulin-allergic mani-
festations, IgM may cause insulin resistance. . 

Increased Values - positive 
pre-type I diabetes mellitus (before insulin treatment), first-step relatives, allergic reactions 
to insulin, insulin resistance 

Anti-Intrinsic Factor Antibodies 

(anti-IF, IF antibodies, anti-intrinsic factor antibody) There are two antibody types. Type I 
- blocking antibodies, more common, prevent vitamin Bl2 and intrinsic factor binding, but 
will not react with complexed intrinsic factor; they distinguish vitamin Bl2 binding places 
on intrinsic factor. Type I - blocking antibodies are in 75% of patients with pernicious 
anemia and in 5-10% of patients with autoimmune thyroiditis. Type I Ab prevents the 
attachment of vitamin Bl2 to intrinsic factor. Type II - binding/precipitating antibodies, 
react with either free or complexed intrinsic factors; they are directed against other epitops 
than vitamin Bl2 epitop. Type II Ab prevents attachment of the vitamin Bl2-intrinsic factor 
complex to ileal receptors. Blocking antibodies are extremely specific for pernicious anemia, 
more sensitive than binding antibodies. Chronic type A gastritis is typical autoimmune 
disease, type B followed with mucous membrane atrophy and achlorhydria is often in 
Helicobacter pylori infection. Malignant stomach tumor risk patients are: I) if they suffer 
from autoimmune disease (adrenalitis, Hashimoto's thyroiditis, Basedow's disease, vitiligo), 
2) relatives who suffer from above mentioned diseases, mainly pernicious anemia. Popula
tion antibody incidence increases with ageing. Vitamin B12 deficiency is determined after 
positive antibody determination. Gastric mucous membrane pro-ton pump antibodies are 
in 95% of patients with pernicious anemia and in 5% of patients with thyroid autoimmune 
disease. 
Test Purpose. I) to differentiate pernicious anemia from other megaloblastic anemias, 2) 
risk patient detection (stomach tumors). 

Increased Values - positive 
pernicious anemia, hyperthyroidism, insulin-dependent diabetes mellitus 

Analyte Age/Gender Reference Range 5J Un as Note 
Anti-Inlrinsic 
Factor Anlibodie negalive 

borderline 
posilive 

>0.9 
0.9-1.\ 
>1.1 

Anti-lsoleucyl-tRNA Synthetase Antibodies 

(anti-OJ, syn: anti-OJ antibodies) Belong to extractable nuclear antigens (ENA) autoanti
bodies. Their interpreration should always be made in association with the clinical fmdings. 
Test Purpose. To help in diagnosis of polymyositis. 

86 Biochemical/Laboratory Parameters In Biological Matenals 



Increased Values - positive 
dermatomyositis, polymyositis 

Anti-Ku Antibodies 

Increased Values - positive 
systemic lupus erythematosus, polymyositis, dermatomyositis, scleroderma 

Anti-LKM Antibodies 

(syn: liver -kidney-microsomal antibodies - anti -LKM -1, anti-LKM -2, anti -LKM -3, antibod
ies against endoplasmic reticulum) Antibodies are directed against cytochromes. 
Test Purpose. 1) diagnosis of chronic active hepatitis (mainly in children and adolescents), 
cryptogenic cirrhosis, hepatitis induced by medicaments, 2) non-HBV hepatitis differential 
diagnosis. 

Increased Values - positive 
autoimmune hepatitis, hepatitis C, cryptogenic cirrhosis, chronic active hepatitis (mainly 
in children and adolescents), hepatitis induced by medicaments, non-HBV hepatitis 

Anti-MAG Antibodies 

IgM anti-MAG testing screens for antibodies associated with sensory-motor neuropathies 
that often have demyelinatmg features. 

Increased Values - positive 
sensory-motor neuropathies 

Anti-Mi2 Antibodies 

Increased Values - positive 
dermatomyositis, polymyositis, muscular inflammatory diseases 

Anti-Microsomal Antibodies 

(syn: antithyroid microsomal antibodies, microsomal antibodies, thyroid autoantibodies, 
thyroid antimicrosomal antibodies) Belong to antithyroid antibody group. Microsomes are 
normally within the epithelial cell cytoplasm surrounding the thyroid follicle, acting as anti
gens after the escape --> specific antibodies production with cytotoxic effects on these folli
cular cells. 
Test Purpose.!) to differentiate autoimmune cause for thyroid disease, 2) to reveal predis
position to autoimmune thyroid disease, 3) to distinguish subacute thyroiditis from Hashi
moto's thyroiditis. 
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Increased Values - positive 
anemia - (autoimmune hemolytic a., pernicious a.), rheumatoid arthritis, dermatitis her
petiformis, hepatitis - (h. induced by medicaments, autoimmune h.), systemic lupus ery
thematosus, Graves' disease, myasthenia gravis, myxedema coma, myxedema, thyroid 
tumors, goiter - (adenomatous g., non-toxic nodular g.), Sjogren's sy, thyroiditis - (granu
lomatous t., Hashimoto's t., juvenile lymphocytic t.), elder people 

Anti-Mitochondrial Antibodies 

(AMA, AMAb) Non-organ antibodies directed against inner mitochondrial membrane 
lipoproteins. AMA are predominantly of IgG class. 
Test Purpose. 1) to aid in primary biliary cirrhosis diagnosis, 2) to distinguish between 
extrahepatic jaundice and biliary cirrhosis, 3) chronic active hepatitis differential diagno
sis. 

Increased Values - positive 
renal tubular acidosis, fibrosing cryptogenic alveolitis, pernicious anemia, rheumatoid ar
thritis, celiac disease, cirrhosis - (primary biliary c., cryptogenic c.), dermatomyositis, hepa
titis - (chronic aggressive h. B, autoimmune-induced h., h. induced by medicaments, viral 
h., chronic h. C), diseases - (autoimmune d., thyroid d.), collagenoses, systemic lupus ery
thematosus, lymphomas, idiopathic Addison's disease, Crohn's disease, infectious mononu
cleosis, myasthenia gravis, tumors, chronic long-standing hepatic obstruction, polymyosi
tis, syndrome - (CREST sy, Sjogren's sy), scleroderma, syphilis, thyroiditis 

Interfering Factors: medicaments - (chlorpromazine, halothane, oxyphenisatine) 

Decreased Values 
sclerosing cholangitis, drug-induced cholestatic jaundice, extrahepatic biliary ways obstruc
tion 

Analyt" Age/Gender Reference R.mgc SI Units Note 
Anli-Mitochondrial Ab <1:20 

Antimony 

(Sb) Antimony is not an abundant metal, but is present in many minerals typically as the 
sulphide. Antimony is used in alloy industry, semi-conductor, paint, glass and weapons in
dustries. Organoantimonials are used to treat parasitic disease. Normal environmental 
sources of the metal are very small with the exception of cigarette smoke and some dental 
materials. Under normal conditions antimony distributes to lung, liver and kidney. Anti
mony may cross the placenta but does not seem to be preferentially excreted in breast milk. 
Antimony is excreted in urine and bile. 

Increased Values 
industrial exposure - (lead i., paint i., glass i., weapons i.) 

Anti-Myelin Antibodies 

Increased Values - positive 
peripheral neuropathy, healthy persons 
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Anti-Myeloperoxidase Antibodies 

(anti-MPO) Myeloperoxidase is a neutrophil lysosomal enzyme (oxidoreductase) that 
catalyzes the reaction of hydrogen peroxide and halide ions to produce cytotoxic acids and 
other intermediates. These playa role in oxygen dependent killing of microorganisms and 
tumor cells. The enzyme is a hemoprotein found in the azurophil granules of neutrophils 
and the primary lysosomes of monocytes and it has the green color seen in pus. MPO is 
associated with two subtypes of antineutrophil cytoplasmic antibodies: c-ANCA and 
p-ANCA. c-ANCA is in cytoplasm (C) and is of diagnostic value in Wegener's granuloma
tosis. p-ANCA is located perinuclearly (P).Anti-MPO is necrotizing vasculitides and glome
rulonephritis diagnostic marker. Anti-MPO antibodies are represented mainly with P 
subtype; they can be determined semiquantitatively in IgM, 19A, and IgG classes. 
Test Purpose. I) necrotizing vasculitides, polyarteritis nodosa and Churg-Strauss sy diag
nosis, 2) glomerulonephritis diagnosis. 

Increased Values - positive 
glomerulonephritis - (segmental necrotizing g., g. with antiglomerular basement antibod
ies), systemic lupus erythematosus, polyarteritis nodosa, Churg-Strauss sy, necrotizing 
vasculitides 

Analyte AgelGender Reference Range SI UOits Note 
Anti·Myeloperoxi· 
da eAb (lgG) 

Anti-Myocardial Antibodies 

<9.0 U/ml 

(syn: heart mitochondrial antibodies - HMA, HMAb) Antibodies are directed against sar
colemma, myolemma or other contractile elements (actin, myosin, tropomyosin, troponins) 
as well as against mitochondrial antigens. Test has a very low specificity. 

Increased Values - positive 
endocarditis, endomyocardial fibrosis, rheumatic fever, chronic rheumatic diseases, myo
cardial infarction, streptococcal infections, cardiomyopathies, systemic lupus erythemato
sus, idiopathic myocarditis, idiopathic pericarditis, perimyocarditis, after heart transplan
tation conditions, syndrome - (Dressler's sy, post-cardiotomic sy, post-thoracotomic sy) 

Anti-Neutrophil Antibodies 

(syn: granulocyte antibodies, neutrophil antibodies) 
Test Purpose. I) to investigate possible immune neutropenia origins, 2) to detect antibod
ies against granulocyte-specific antigens in evaluating neonatal alloimmune neutropenia, 
autoimmune neutropenia and transfusion reactions. 

Increased Values - positive 
idiopathic neutropenia, immune neutropenia, transfusion reactions 

Interfering Factors: medicaments - (cephalosporins, penicillins, vancomycin) 
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Anti-Neutrophil Cytoplasmic Antibodies 

(ANCA, ANCAb, ACPA, syn: neutrophil cytoplasmic antibody) Antibodies directed against 
selected cytoplasmic polymorphonuclears and monocytes antigens. There are two main 
types - cytoplasmic ANCA and perinuclear ANCA, the third type is atypical ANCA. Cyto
plasmic staining (c-ANCA, azurophilic granules in neutrophils) is associated with anti
proteinase 3 antibody and is of diagnostic value in Wegener's granulomatosis. Proteinase 3 
enzyme possesses some proteolytic properties against elastin, fibronectin, laminin, colla
gen type IV and antimicrobial activities against E. coli, C. albicans. Neutrophil granulocytes 
contain many enzymes in azurophilic granules (proteinase 3, myeloperoxidase, cathepsin G, 
elastase, lysozyme, beta-glucuronidase, bactericid permeability increasing protein, cationic 
proteins). In specific granules they contain collagenase, lactoferrin, gelatinase, vitamin Bll 

binding protein. p-ANCA is located perinuclearly (perinuclear staining). p-ANCA is asso
ciated with number of antibodies, including antimyeloperoxidase antibody. 
Test Purpose. 1) to aid in Wegener's granulomatosis diagnosis, 2) diagnosis of vasculitis, 3) 
diagnosis of renal disease, idiopathic necrotising glomerulonephritis, 4) diagnosis of micro
scopic polyarteritis. 

Increased Values - positive 
rheumatoid arthritis, primary biliary cirrhosis, glomerulonephritis - (necrotizing g., rap
idly progressive g. - c-ANCA, p-ANCA, idiopathic g. - p-ANCA, sclerosing g., membranous 
g.), chronic active hepatitis B, primary sclerosing cholangitis (atypical-ANCA), lupus ery
thematosus - (drug-induced I. e. - p-ANCA, systemic I. e. - p-ANCA), Wegener's disease 
(c-ANCA, p-ANCA), temporal arteritis (p-ANCA), Henoch-Schonlein purpura (p-ANCA), 
polyarteritis nodosa (c-ANCA, p-ANCA), Felty's sy, vasculitides (c-ANCA, p-ANCA), 
Churg-Strauss vasculitis (c-ANCA, p-ANCA), microscopic polyangiitis (c-ANCA, p-ANCA), 
false positive results (c-ANCA) - (pneumonia,AIDS, endocarditis, ulcerative colitis, mono
clonal gammopathies), peripheral polyneuropathies (c-ANCA), paresis of n. facialis (c
ANCA), cranial nerve polyneuritis (c-ANCA), secondary polychondritis (c-ANCA), chronic 
renal insufficiency (c-ANCA), scleroderma (p-ANCA), syndrome - (Sjogren's sy - p-ANCA, 
Goodpasture's sy - p-ANCA), false positive results (p-ANCA) - (collagenoses, chronic 
inflammatory bowel disease, ulcerative colitis, Crohn's disease, lupus hepatitis, Felty's syn
drome), atypical-ANCA - (HIV infection, Felty's sy, chronic inflammatory bowel disease, 
Kawasaki sy, Crohn's disease, ulcerative colitis, endocarditis, cystic fibrosis) 

Anti-Nuclear Antibodies 

(ANA, ANAb, ANF, FANA, syn: antinuclear antibody, antinuclear factor) In some conditions, 
the body's immune system may perceive portions of its own cell nuclei as foreign .... anti
body production. ANA nomenclature is not still standardized, it corresponds with disease 
in which the antibodies are present (e.g. anti-SSA, anti-SSB in Sjogren's sy), with first descri
bed patient name abbreviation (anti-Sm, Smith) or according to chemical structure against 
which are the antibodies directed. Antibody testing against these nuclear antigens are used 
in clinical practice: Sm (Smith), Ro (SSA), La (SSB), RNP (ribonucleoprotein), Scl-70 (ONA
topoisomerase I), JO-l (histidyl-tRNA synthase), Rib.Po (ribosomal Po antigen); ANA-bio
blot tast is used as test name. Tests are used only as additional; test results must be inter
preted in clinical!history picture context. About 5% of the normal population have a posi
tive antinuclear antibody. The percent with positive ANA increases with age, and in people, 
70-80 years, up to 15% will have a positive low titre ANA. In the over 70 age group, the ANA's 
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are usually antibodies to histone proteins. Higher titres usually have greater diagnostic sig
nificance, particularly in younger patients. Use of the ANA as a screening test should be 
avoided, as interpretation is difficult in the absence of features suggestive of a systemic dis
ease. Titres often remain elevated in remission and do not necessarily reflect disease activ
ity. If the clinical findings and the ANA result do not agree, believe the clinical findings. 
Test Purpose. I) to screen for systemic lupus erythematosus (SLE), 2) to monitor the effec
tiveness of immunosuppressive SLE therapy, 3) diagnosis of suspected connective tissue 
disease or any inflammatory disease. 
• Nuclear antigens: 

• nuclear membrane: lamin, pure nuclear protein 
• chromatin: DNA, histones, Ku (non-histone proteins), centromere 
• ribonucleoproteins: UI RNP, Rib.Po, Sm (UI-U6 RNP), SSA, SSB 
• cell cycle proteins: peNA (cyclines) 
• enzymes: Scl-70 (DNA-topoisomerase-I), Jo-I (histidyl-t-RNA synthase) 

• Nucleolar antigens: 
• proteins: fibrillarin, nucleolin, PM/Scl 
• ribonucleoproteins: U3-RNP 
• enzymes: RNA-polymerase-I 

ANA findings in connective tissue diseases: 

AntIgen SLE MCTD RA Sjogren's sy PolymyosItis Scleroderma 
m BIB' + (+) 

SmD + 
RNP68 kD + 
RNPA (+) + (+) 
RNPC + + + 
SSAJRo60kD + + + + 
SSAJRo 52 kD + 
SSB/La (+) + 
)0· 1 + 
ScI-70 + 
Rib. Po + 

Systemic lupus erythematosus patients ANA 

Test SpeCIfiCIty 
native D A 
denaturated D A (ss, single strand d) 
histones Ill, H3-H4 
histones H2A-H28 
Sm 
UI-RNP 
nucleolar antigens 
S B 
SSA 
DNA-RNA hybrides, double tranded DNA 
Rib. Po 

Increased Values - positive 

LE 
high titres in SLE.low titre in other diseases 
SLE 
(medicament induced LE) 
LE (po ilive in 25-60%) 
lE. in high titres also in MCTD 

scleroderma, jlSgren's sy, LE 
SjOgren's sy. SLE 
jogren' y, LE 
LE 

SLE 

fibrosing cryptogenic alveolitis, anemia - (pernicious a., acquired hemolytic autoimmune 
a., hemolytic a.), Takayasu's arteritis, arthritis - (rheumatoid a., parvovirus a., juvenile rheu
matoid a.), cirrhosis - (primary biliary c., hepatic c.), dermatomyositis, diabetes mellitus, 
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infective endocarditis, pulmonary fibrosis, ulcerative colitis, glomerulonephritis, hepatitis 
- (alcoholic h., autoimmune h., acute h. A, acute h. B, chronic h., chronic active h. B, acute h. 
E, chronic h. C, acute h. D, lupoid h.), fever - (rheumatic f., Q fever), pulmonary hyperten
sion, disease - (Addison's d., Crohn's d., Raynaud's d., Grave's d., rheumatoid heart d.), mixed 
connective tissue disease (MCTD), diseases - (autoimmune d., infectious bacterial d., chro
nic liver d., gastrointestinal d., infectious viral d., rheumatoid d.), collagenoses, leprosy, leuk
emia - (acute lymphoblastic 1., acute myeloblastic 1.), lupus erythematosus - (chronic dis
coid 1. e., drug induced I. e., systemic 1. e.), Waldenstrom's macroglobulinemia, malaria, 
infectious mononucleosis, myasthenia gravis, acute myocarditis, tumors - (anaplastic t., 
melanoma, breast t., lung t., kidney t., ovarian t., lymphomas), lupus nephritis, pneumo
coniosis, atypical pneumonia, periarteritis nodosa, polymyositis, idiopathic thrombocyto
penic purpura, healthy family member of systemic lupus erythematosus patients, sclero
derma, pemphigus, psoriasis, syndrome - (CREST sy, eosinophilia-myalgia sy, chronic 
fatigue sy, postcardiac injury sy, Felty's sy, Sjogren's sy, Schnitzler's sy, Still's sy), tuberculo
sis, thyroiditis, Hashimoto's thyroiditis, necrotizing vasculitis, vitiligo 

Interfering Factors: healthy adults and elderly patients, medicaments - (acebutolol, 
acetazolamide, aminosalicylic acid, captopril, carbamazepine, chlorprothixene, chloro
thiazides, chlorpromazine, dilantin, ethosuximide, griseofulvin, hydralazine, isoniazid, 
labetalol, mephenytoin, methyldopa, nitrofurantoin, penicillamine, penicillin, phenyl
butazone, phenytoin sodium, pindolol, practolol, primidone, procainamide, propylth
iouracil, quinidine, streptomycin, sulfasalazine, sulfonamides, tetracyclines, thiazides, 
trimethadione) 

Positive Speckled Antinuclear Antibody Pattern 
systemic lupus erythematosus, dermatomyositis, mixed connective tissue disease, sclero
derma, polymyositis, Sjogren's syndrome 

Decreased Values 
Interfering Factors: false negative values - (steroids) 

Analytc t\gc/Gcndcr Reference Range SI Units Note 
Anli- uclear Ab (A A) 1:80 

>1:160 

Anti-Nuclear Antigen Antibodies 

Increased Values - positive 
systemic lupus erythematosus, Sjogren's sy 

Anti-Ovarian Antibodies 

Test Purpose. To help in diagnosis of autoimmune ovarian dysfunction. 

Increased Values - positive 
polyglandular autoimmune syndrome, ovarian failure, Addison's disease, menstrual disor
ders 
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Anti-p53 Antibodies 

Tumor-suppressant gene p53 is altered in about 50% of malignant tumors, the most frequent 
is point-mutation form (in 90%). Alterations lead to abnormal protein p53 accumulation in 
tumor cell nucleus, this accumulation signifies bad prognosis of malignant tumors. p53 
presence can lead to chemotherapy resistance in some tumors. An early tumor sign - gene 
alteration - can be detected very early in oncogenesis. Anti-p53 serum antibodies can be 
determined via serological analysis in patients with immune response against abnormally 
high protein p53 concentration in tumor cells. These antibodies are the indirect marker of 
pointmutation, they are stable and independent on tumor heterogenity. 
Test Purpose. I) malignant tumor suspection assessment (tumor marker),2) chemotherapy 
regimen choice assessment, 3) some tumors prognosis assessment. 

Increased Values - positive 
tumors 

Analyte Age/Gender Reference Range SI Umls Nole 
Anti-pS3 

negalive index 
po ilive index 

<0.9 
1.1 

Anti-Pancreatic Islet Cell Antibodies 

(lCA, ICAb, syn: islet cell antibodies, pancreatic islet cell autoantibodies) Antibodies have 
been found to both cytoplasmic and islet cell surface antigens. Presence of antibody may 
precede onset of clinical disease in lOOM, but levels decline subsequently. 

Increased Values - positive 
ongoing B-cell destruction, diabetes mellitus - (100M - early diagnosis, identifying pa
tients with high 100M risk) 

Analyle Age/Gender Relcrence Range SI Units NOle 
Anli-Pancreatic 
Islet Cell Ab (leA) 

Anti-Parathyroid Antibodies 

<2.5 JOF U/m1 

Test Purpose. To assess patients with hypocalcemia or suspected hypoparathyroidism. 

Increased Values - positive 
idiopathic hypoparathyroidism 

Anti-Parietal Cell Antibodies 

(APA, APAb, syn: parietal cell antibodies - PCA, PCAb) Autoimmune antibodies against gas
tric parietal cells antigens (microsomal compounds). They do not correlate with malabsorp
tion of vitamin B12 • However, they may participate in the early pathogenesis of parietal cell 
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destruction. Less than 2% of the general population has test positive for antiparietal cell 
antibodies, but the percentage increases with age. In people over 60, up to 16% may have test 
positive. 
Test Purpose. To aid in pernicious anemia and atrophic gastritis differential diagnosis. 

Increased Values - positive 
anemia - (autoimmune megaloblastic a., autoimmune pernicious a., iron deficiency a.), 
juvenile diabetes mellitus, asymptomatic/presymptomatic atrophic gastritis, gastric ulcer 
disease, Addison's disease, myasthenia gravis, stomach tumors, positive antinuclear anti
bodies, Sjogren's sy, autoimmune thyroiditis, elder people, thyroid diseases 

Anti-Phospholipid Antibodies 

(APLA, APLAb) Antiphospholipid antibodies are heterogenous antibody group primarily 
directed against a negative charged phospholipids, or against protein-phospholipid complex 
(beta-2-glycoprotein I, prothrombin, annexin V, protein C, protein S, kallikrein and trans
membrane thrombomodulin). They involve: 1) anticardiolipin antibodies (ACLA, ACLAb), 
immuno-globulins directed against beta-2-glycoprotein I bounded to anion lipid surface, 
2) lupus anticoagulant (LA, lupus inhibitor) represents immunoglobulins which distinguish 
prothrombin-phospholipid complex, 3) reagins and antibodies against negative/neutral 
phospholipids. Antiphospholipid antibody isotypes are IgG, IgM, 19A or their mixture. They 
possess a high cross reactivity occurring in monoclonal form. Isotypes IgG 2 an IgG 4 are 
of a high clinical value. 
Test Purpose. I) to aid in diagnosis of cardiolipin antibody syndrome with/without lupus 
erythematosus experiencing recurrent spontaneous deep venous thrombosis episodes, 
thromboembolic accidents, thrombocytopenia, lupus-like syndromes, false-positive VDRL, 
or habitual abortions, 2) in recurrent myocardial infarction, ischemic cerebrovascular acci
dent, chorea, migraine, amaurosis fugax, Libman-Sacks endocarditis, livedo reticularis, pri
mary biliary cirrhosis, HIV infection. 

Increased Values - positive 
AIDS, amaurosis fugax, autoimmune disorders, primary biliary cirrhosis, Libman-Sacks 
endocarditis, pulmonary hypertension, chorea, infarction - (myocardial i., placental i.), 
livedo reticularis, systemic lupus erythematosus, migraine, abortion - (habitual a., sponta
neous a.), preeclampsia, ischemic cerebrovascular accident, primary antiphospholipid sy 
involving arterial/venous thromboses, thrombocytopenia and recurrent spontaneous abor
tions, secondary antiphospholipid sy, fetal loss, idiopathic thrombocytopenia, arterial! 
venous thrombosis, syphilis, healthy individuals 

Anti-Poliovirus Antibodies 

(syn: enterovirus antibodies, poliomyelitis antibodies). Test supports diagnosis of poliovi
rus infection, documents previous exposure or immunization for poliovirus. 

Increased Values - positive 
poliomyelitis 
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Anti-Red Blood Cell Antibodies 

(syn: DTT testing) Test is used to distinguish IgG and IgM red blood cell antibody. Only IgG 
antibodies are considered clinically significant during pregnancy. 

Increased Values - positive 
AIDS, neonatal isoerythrolysis 

Anti-Reticulin Antibodies 

(syn: reticulin antibodies, antigluten antibodies, celiac disease IgA, IgG antibodies) Molecu
lar basis of antigen is not known currently; probably these are antigliadin antibodies react
ing with reticulin. 
Test Purpose. 1) to aid in the diagnosis of gluten-sensitive enteropathies including celiac 
disease and dermatitis herpetiformis, 2) to monitor patient compliance to a gluten-free diet. 

Increased Values - positive 
dermatitis herpetiformis, gluten-sensitive enteropathy (celiac disease), Crohn's disease, 
healthy persons 

Anti-Ribonucleoprotein Antibodies 

(anti-RNP, RNP, syn: ribonucleoprotein antibodies) Autoantibodies from antinuclear anti
body group. Belong to the small extractable nuclear antigen antibodies. 
Test Purpose. 1) to aid in autoimmune disease differential diagnosis, 2) to screen for anti
RNP antibodies, common in SLE, scleroderma and other rheumatic disorders, 3) to moni
tor therapy response in patients with autoimmune diseases. 

Increased Values - positive 
mixed connective tissue disease (MCTD), lupus erythematosus - (discoid I. e., drug induced 
I. e., systemic I. e.), progressive systemic sclerosis (scleroderma), rheumatoid arthritis, 
Sjogren's sy 

Anti-Ribosomal Po Antibodies 

Increased Values - positive 
systemic lupus erythematosus 

Anti-Scleroderma Antibodies 

(anti-Scl-70, syn: Scl-70 antibodies, scleroderma antibodies, anti-topoisomerase-T, topoiso
me rase-T) Enzyme DNA-topoisomerase-T affects the transcription pre-step. Belong to auto
antibodies against extractable nuclear antigens (ENA, ENAb). Their interpreration should 
always be made in association with the clinical findings. 
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Increased Values - positive 
rheumatoid arthritis, mixed connective tissue disease (MCTD), systemic lupus erythema
tosus, polymyositis, scleroderma (progressive systemic sclerosis), syndrome - (CREST sy, 
Raynaud's sy, Sjogren's sy) 

Interfering Factors: medicaments - (aminosalicylic acid, isoniazid, methyldopa, peni
cillin, streptomycin, tetracyclines) 

Anti-Skin Antibodies 

(interepithelial Ab, dermal-epidermal Ab) 
Test Purpose. To help in diagnosis of pemphigus and bullous disease. 

Increased Values - positive 
pemphigus, bullous diseases 

Anti-Sm Antibodies 

(anti-Sm, syn: anti-Smith antibodies) Belong to autoantibodies against extractable nuclear 
antigens (ENA). Their interpreration should always be made in association with the clini
cal findings. 
Test Purpose. I) to aid in autoimmune disease differential diagnosis, 2) to screen for anti
Sm antibodies, a specific marker for SLE, 3) to monitor therapy response in patients with 
autoimmune diseases. 

Increased Values - positive 
autoimmune diseases, systemic lupus erythematosus, drug induced lupus erythematosus, 
lupus nephritis 

Anti-Smooth Muscles Antibodies 

(ASMA, ASMAb, syn: smooth muscle antibody, antiactin antibody) Autoantibodies (IgG, 
IgM type) associated with liver and bile duct autoimmune diseases. Presence of antinuclear 
antibody may interfere with the interpretation of smooth muscle antibody. 
Test Purpose. I) to aid in diagnosis of chronic active hepatitis and primary biliary cirrho
sis, 2) to help to distinguish lupoid hepatitis from systemic lupus erythematosus. 

Increased Values - positive 
asthma bronchiale, primary biliary cirrhosis, liver cirrhosis, hepatitis - (autoimmune chro
nic active h., lupoid h., chronic h., chronic active h., viral h.), hepatoma, yellow fever, EB 
virus disease, cytomegalovirus disease, mixed connective tissue disease (MCTD), diseases -
(viral infectious d., drug-induced liver d., rheumatic d.), infectious mononucleosis, systemic 
lupus erythematosus, tumours, syndrome - (postinfarction sy, postpericardectomy sy) 

Interfering Factors: elder people, healthy people 
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Anti-Spermatozoa Antibodies 

(syn: antispermatozoal antibodies, sperm agglutination and inhibition, spermatozoon an
tibodies, antisperm antibodies, infertility screen) Spermatozoa reabsorption from blocked 
ducts results in autoantibodies against spermatozoa formation. 
Test Purpose. 1) sterility diagnosis in cases with suspect andrological history (parotitis, 
trauma, surgery, testes infections), 2) suspect spermiogram (asthenozoospermia, ejaculate 
agglutination) , 3) abnormal spermatozoa findmgs (mucus mteraction test), 4) artificial 
insemination indication. 

Increased Values - positive 
asthenozoospermia, male infertility caused by - (infections, surgery, parotitis, testes trau
ma), vasectomy, blocked efferent ducts in the testes, women with primary infertility (about 
75% of them have anti-spermatozoa agglutinins) 

Anti-SSA and Anti-SSB Antibodies 

(anti-Ro/SSA, anti-La/SSB, anti-Ro, anti-La, syn: anti-La antibodies, anti-Sjogren's, Sjogren's 
antibodies) Belong to autoantibodies against extractable nuclear antigens (ENA). Their 
interpreration should always be made in association with the clinical findings. 
Test Purpose. 1) to screen for systemic lupus erythematosus (SLE), 2) to detect SSB auto
antibodies produced in Sjogren's sy, 3) to aid in the diagnosis oflupus patients with Sjogren's 
overlap sy,4) to monitor therapy response in patients with autoimmune diseases. 

Increased Values - positive Anti-Ro 
keratoconjunctivitis sicca, systemic lupus erythematosus, neonatal lupus, scleroderma, 
Sjogren's sy, isolated xerostomia, lupus nephritis, rheumatoid arthritis, drug induced lupus 
erythematosus, mixed connective tissue disease 

Increased Values - positive Anti-La 
systemic lupus erythematosus, rheumatoid arthritis, drug induced lupus erythematosus, 
long-term phenothiazine use, plasmocytoma (inc. multiple myeloma), ulcerative colitis, 
postpartum, hemophilia, tumors, chronic inflammatory diseases 

Antistreptolysin 0 

(ASLO, ASO, ASOT, syn: antistreptococcal antibody titers) ASO titers demonstrate the body 
reaction to infection caused by group A streptococci. The streptococcus organism produces 
an enzyme called streptolysin 0, which has the ability to destroy (lyse) red blood cells. 
Because streptolysin ° is antigenic (protein antigen), the body reacts by producing ASO 
(a neutralizing antibody). Streptolysin ° antibodies are produced by group A beta-hemo
lytic streptococci. ASO determination is a serologic test segment for diagnosis and evalua
tion of the streptococcal infection course. Antibody appears as early as one week after infec
tion, titer rises rapidly by 3-4 weeks, may remain elevated for months. Serial determinations 
are most desirable, a four-fold increase confirms immunologic response to streptococcal or
ganisms. Other tests are: antideoxyribonuclease B (ADN-ase B) and antihyaluronidase. 
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Test Purpose. I) to confirm recent/ongoing infection with beta-hemolytic streptococci, 2) 
to help diagnose rheumatic fever, poststreptococcal glomerulonephritis with clinical symp
toms and Henoch-Schiinlein pupura, 3) to distinguish between rheumatic fever and rheu
matoid arthritis when joint pain is experienced, 4) to investigate a severe cellulitis, rarely 
in recurrent tonsillitis, 5) to confirm diagnosis of scarlet fever, erysipelas, 6) to detect sub
clinical streptococcal infection. 

Increased Values 
bacterial endocarditis, acute poststreptococcal glomerulonephritis, active/inactive rheu
matic fever, collagen diseases, false positive results - (tuberculosis, liver diseases, bacterial 
contamination), rheumatoid arthritis, streptococcal infection, scarlet fever, Henoch-Schiin
lein purpura, severe cellulitis, tonsillitis, streptococcal pyoderma 

Interfering Factors: increased beta-lipoproteins 

Decreased Values 
Interfering Factors: medicaments - (adrenocorticosteroids, antibiotics) 

Analytc Age/Gender Reference Range SI Vnlts Note 
Antistreptolysin 0 
(A LO) 

Children 
Adults 

<150.10' 
<200.10' 

Anti-Striated Muscle Antibodies 

V/mJ 
V/ml 

(StMA, StMAb, syn: striational antibodies, striational antibodies to skeletal muscles). Test 
is used for diagnosis of myasthenia gravis and thymoma. Measurement of acetylcholine 
receptor antibodies and striational antibodies is useful for predicting risk of myasthenia 
gravis in patients with thymoma. 

Increased Values - positive 
myasthenia gravis, polymyositis, thymoma 

Anti-Sulfatide Antibodies 

Anti-sulfatide testing screens for antibodies that are associated with polyneuropathies hav
ing a prominent sensory component. Anti-sulfatide antibodies associated with a serum IgM 
M-protein are most commonly associated with a demyelinating neuropathy. Polyclonal anti
sulfatide antibodies are more commonly associated with an axonal neuropathy. 

Increased Values - positive 
polyneuropathies, axonal neuropathy, demyelinating neuropathy 

Anti-Teichoic Acid Antibodies 

Test is used in assessing therapy in chronic infections caused by Staphylococcus aureus. 

Increased Values - positive 
chronic infections caused by Staphylococcus aureus 
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Anti-Testicular Antibodies 

(syn: testicular antibodies) 
Test Purpose. To investigate male infertility associated with polyglandular syndromes. 

Increased Values - positive 
testicular failure, male infertility 

Anti-Tetanus Toxin Antibodies 

(syn: tetanus antitoxoid antibodies, tetanus antibodies, tetanus toxin antibodies) Test is used 
to assess immunity against tetanus by determining levels of circulating antibodies to teta
nus toxin or to measure the immune response, postvaccination, in individuals suspected of 
immunodeficiency disorders. 

Increased Values - positive 
tetanus infection 

Anti-Threonyl-tRNA Synthetase Antibodies 

(anti-PL-7, syn: anti-PL-7 antibodies) Belongs to extractable nuclear antigens (ENA) auto
antibodies. Their interpreration should always be made in association with the clinical find
ings. 
Test Purpose. To help in diagnosis of polymyositis. 

Increased Values - positive 
dermatomyositis, polymyositis 

Anti-Thyroglobulin Antibodies 

(ATGA, ATGAb, syn: thyroglobulin antibody, anti-thyroglobulin autoantibodies) Thyro
globulin is quite a strong autoantigen. In healthy blood there are many B-lymphocytes with 
membrane-bounded IgM type thyroglobulin antibodies. IgG antibodies against thyroglobu
lin are Hashimoto's thyroiditis markers. The presence of autoantibodies to thyroglobulin 
can lead to the functional destruction of the thyroid gland. 
Test Purpose. To detect and confirm autoimmune thyroiditis, Hashimoto's thyroiditis 

Increased Values - positive 
anemia - (pernicious a., autoimmune hemolytic a.), rheumatoid arthritis, autoimmune dis
orders, granulomatosis, hyperthyroidism, hypothyroidism, systemic lupus erythematosus, 
Graves' disease, myasthenia gravis, idiopathic myxedema, myxedema coma, myxedema 
heart disease, thyroid tumors, syndrome - (Down sy, Sjogren's sy, Turner's sy), thyroiditis 
- (Hashimoto's t., de Quervain's subacute t.), thyrotoxicosis, rheumatoid-collagen disease, 
non-toxic nodular goiter 

Interfering Factors: healthy people, medicaments - (amiodarone) 
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Analyte Age/Gender Reference Range SI Vmts Note 
Anti· Thyroglobulin 
Antibodies (ATGA) 

Anti-Thyroid Antibodies 

<ISO V/ml 

(syn: thyroid antibodies, thyroid autoantibodies) Antibodies are divided: 1) anti-TSH, 2) 
antimicrosomal, 3) antithyroid peroxidase, 4) antithyroglobulin, 5) anticolloid,6) anti-T3, 
7) anti-T4. Certain destructive thyroid diseases lead to thyroglobulin release, thus stimu
lates antibody formation. It seems, that thyroid peroxidase is a main part of microsome anti
gen so antithyroid peroxidase antibodies determination is of same value as antimicrosomal 
antibodies determination. Postmenopausal women produce mainly antimicrosomal and 
antithyroglobulin antibodies; there is a tendency to chronic thyroiditis development fol· 
lowed by thyroid atrophy and hypothyroidism (so called idiopathic myxedema is chronic 
atrophic thyroiditis end-stage). In younger individuals the harder thyroid and high anti
thyroglobulin/antimicrosomal antibody titres are the chronic lymphomonocytic Hashi· 
moto's thyroiditis signs. Silent thyroiditis is the other form which affects women exclusively 
with the antirnicrosomal antibodies presence; clinical picture is typical after labor with tem
porary hyperthyroidism and subsequent hypothyroidism. Antithyroidlantimicrosomal anti
bodies in Graves- Basedow disease testifies to chronic thyroidism and toxic goiter coexis
tency. 
Test Purpose. To detect circulating antithyroglobulin antibodies when clinical evidence 
indicates Hashimoto's thyroiditis, Graves' disease or other thyroid diseases. 

Increased Values - positive 
anemia - (autoimmune hemolytic a., pernicious a.), rheumatoid arthritis, hypothyroidism, 
active autoimmune diseases of the thyroid, systemic lupus erythematosus, Graves' disease, 
myxedema, thyroid tumors, goiter - (adenomatous g., diffuse g., lymphadenoid g., nodu
lar g.), Sjogren's sy, thyroiditis - (granulomatous t., Hashimoto's t .), thyrotoxicosis 

Interfering Factors: healthy individuals, elderly women 

Anti-Thyroid Peroxidase Antibodies 

(anti-TPO, TPOA, TPO antibodies) TPO antibodies are the main and possibly only auto
antigenic microsome component. Anti-TPO antibodies belong to thyroid tissue antibodies 
and are a useful biochemical marker for autoimmune thyroid disease. 
Test Purpose. To help in differential diagnosis of hypothyroidism and thyroiditis. 

Increased Values - positive 
autoimmune thyroid disease - (Graves' disease, idiopathic myxedema, Hashimoto's thy· 
roiditis) 

Interfering Factors: healthy individuals, elderly women 

Analytc Age/Gender Referellce Rangc 51 VllI15 Notc 
Anti· Thyroperoxidase 
Anlibodies (TPOA) <20 
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Anti-Thyrotropin-Receptor Antibodies 

(anti-TSHr, TRAb, syn: thyrotropin receptor antibody, thyroid stimulating hormone recep
tor antibodies, TSH receptor antibodies, TSH receptor binding inhibitory immunoglobulin) 
The family of autoantibodies known as TSH Receptor Antibodies is comprised of two mem
bers (TSI, TBII). Thyrotropin-receptor antibodies are a group of related heterogenous IgG 
immunoglobulins that bind to thyroid cell membranes at/near the TSH-receptor site. Thy
roid Stimulating Immunoglobulins (TSI) cause stimulation of the gland to release thyroid 
hormones. TSI is characteristic of Graves-Basedow disease and is detected using an in vitro 
bioassay (using human TSH transfected host cells where bioactivity is measured). TBII (thy
rotropin-binding inhibiting immunoglobulins) determination is based on TSH and anti
TSHr competition. These are antibodies that bind the TSH receptor but do not stimulate it. 
By binding to the TSH receptor they inhibit the binding of TSH. High titres means active 
disease phase, low tit res are during disease remission. Positive anti-TSHr in patient with 
hyperthyroidism marks Basedow's disease even without extrathyroid clinical signs or other 
autoimmune antibodies. 
Test Purpose. 1) Basedow's disease diagnosis, 2) hypothyroidism diagnosis, 3) to detect 
clinically latent thyropathies and other autoimmune diseases, 4) TSI - a prognostic marker 
in patients on antithyroid drugs since the presence of TSI is a strong predictor of relapse 
after drug withdrawal, 5) transplacental passage of TSI may lead to neonatal thyrotoxico
sis and documenting high levels of TSI in the 3"' trimester of pregnancy predicts the risk 
of neonatal thyrotoxicosis, 6) unexplained eye disease. 

Increased Values - positive 
Graves' disease, non-specific goiter, neonatal thyrotoxicosis, autoimmune thyroiditis 

An.lyte Age/Gender Reference Range SI Units Note 
Anti-ThyrOlropin 
Receptor Ab <0.140 Vlml 

Anti-Tissue Transglutaminase Autoantibodies 

(anti-tTG autoantibodies) Tissue transgiutaminase belongs to calcium dependent enzyme 
group which catalyzes protein cross-linking producing epsilon-(gamma-glutamyl)-Iysine 
linking. tTG stabilizes short-lasting extracellular matrix in granulating tissue (injury). In
creased secretion is present also during apoptosis. Gliadin, an alcohol soluble fraction of 
gluten, plays a causal role in coeliac disease pathogenesis. Gliadin is a preference substrate 
for tissue transgiutaminase and giiadin cross-linked to high-molecular complexes (gliadin
gliadin and gliadin-tTG) is a cellular and humoral immune response trigger. In this way, 
tissue transglutaminase represents one of the main endomysial antigen with neoepitopes. 
Test Purpose. To help in diagnosis and therapy monitoring of celiac disease. 

Increased Values - positive 
celiac disease 
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Anti-Toxocara Antibodies 

(Toxocara antibodies) Toxocariasis (Toxocara canis) belongs to the most common parasi
tosis (after toxoplasmosis), there are two pathogenic human type, Toxocara canis and Toxo
cara cati. It is important to distinguish seropositivity and clinical picture. Most of infections 
proceed subclinically, serum to clinical prevalence is about 50: 1. An antibody creation 
against excretory-secretory antigen (ES), is used in serological diagnosis, recently against 
Tcn2 antigen. IgM type antibodies are increasing in 6th to 8th week and last longer time, IgG 
are increasing two weeks after infection; increased concentrations last 6 to 9 months after 
single infection. A negative result does not exclude the diagnosis. 
Test Purpose. I) differential diagnosis of atypical asthmatic conditions with fever and eosi
nophilia, 2) differential diagnosis of unclear hepatosplenomegaly, 3) chorioretinitis differ
ential diagnosis, 4) to help in diagnosis of Toxocara canis causing visceral larva migrans or 
ocular larva migrans. 

Increased Values - positive 
hepatosplenomegaly, chorioretinitis, toxocariasis 

Anti-Toxoplasma Antibodies 

(syn: toxoplasma antibodies) A four-fold rise in IgG titre between acute and convalescent 
samples is diagnostic for toxoplasmosis. 
Test Purpose. To help in diagnosis of suspected toxoplasmosis (e.g. glandular fever-like syn
dromes, hepatitis, fever in immunosuppressed patients,retinitis, TORCH (toxoplasma, other 
agents, rubella, cytomegalovirus, herpes simplex) syndrome in neonates). 

Increased Values - positive 
toxoplasmosis, AIDS 

Anti-Trichinella Antibodies 

Demonstration of four-fold rise in titre between acute and convalescent sera is considered 
significant. A single positive titre does not differentiate between past and present infection 
but may support the diagnosis in an appropriate clinical context and justify proceeding to 
a muscle biopsy. 
Test Purpose. To support the diagnosis of trichinosis or visceral larva migrans caused by 
Trichinella species. 

Increased Values - positive 
trichinellosis 

Alpha-l-Antitrypsin 

(AAT, alpha-I AT, syn: alpha-I-trypsin inhibitor, alpha-I-proteinase inhibitor). 
Production. Glycoprotein (main component of alpha-I-globulin fraction) is produced by 
the liver. 
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Function. Inhibitor of proteases (proteolytic enzymes) released into the body fluids by 
apoptotic cells as leukocyte protease, elastase, plasmin, thrombin, cathepsin, collagenase, 
trypsin, chymotrypsin. During the inflammation course there is release of proteolytic en
zymes from leukocytes in the body tissues. Those enzymes would do extensive damage to 
the tissue protein structure. When AAT is deficient, unopposed activity of these enzymes 
result in emphysema. AAT is a protein of acute phase (acute phase reactant), it raises rap
idly, but nonspecifically whenever there is tissue injury, necrosis, inflammation or infection. 
Phenotyping is desirable on patients with low values and on all patients being worked up 
for AAT-deficienty liver disease. Most pathologic is homozygous state ZZ. An M-null geno
type will have phenotype as MM but low serum level. 
Test Purpose. I) non-specific test of inflammation, severe infectiOns and necrosis diagno
sis,2) diagnosis of jaundice, hepatic cirrhosis, 3) diagnosis of pulmonary emphysema, 4) to 
detect hereditary decreases in the production of AAT, 5) to detect neoplastic conditions, 6) 
diagnosis of unexplained high ESR, 7) to monitor disease activity. 

Increased Values 
rheumatoid arthritis, hereditary angioneurotic edema, diabetes mellitus, acute hepatitis, 
diseases - (infectious d., renal d., chronic pulmonary d., chronic liver d., rheumatic d., syste
mic d., thyroid infectious/inflammatory d., acute/chronic inflammatory d., gastric d., col
lagen vascular d.), acute myocardial infarction, systemic lupus erythematosus, tumours, 
tissue necrosis, pneumopathy - (infective p., tumorous p.), pancreatitis, postoperative 
states, stress conditions, trauma, vasculitis 

Interfering Factors: healthy persons, pregnancy (3'" trimester), medicaments - (andro
gens, estrogens, oral contraceptives, oxymetholone, steroids, streptokinase, tamoxifen) 

Decreased Values 
infected bronchiectasis, chronic bronchitIs, hepatic cirrhosis, familial infantile cirrhosis, 
congenital alpha-I-antitrypsin deficiency, children/adult pulmonary emphysema, ence
phalopathy, exudative enteropathy, hepatitis, neonatal hepatitis, hepatoma, chronic obstruc
tive pulmonary disease, diseases - (chronic liver d., pulmonary d.), malnutrition, nephro
sis, hepatic injury, syndrome - (neonatal respiratory distress sy, nephrotic sy), intravascular 
hemolysis, hemorrhagic shock, large hematomas, obstructive jaundice, portal hypertension 

Interfering Factors: newborn at birth 

Anaiytc Age/Gender Relercnce Range 51 Units Note 
Alpha-I-Anti
Trypsin (AAT) 

Trypsin-inhibilory 
capacity (Pi) 
phenotype 

0.9-2.0 

1.4-2.4 
PiMM 

Alpha-l-Antitrypsin Phenotyping 

gil 

klUIl 

(syn: AAT phenotype, Pi Phenotype, AlA phenotyping). Over 75 alleles are described. Bio
synthesis of AAT is controlled at the Pi locus by a pair of genes. There is codominant expres
sion. The phenotype is "Pi" for protease inhibitor, Z and S are mutant proteins. PiMM phe
notype is normal, PiMZ is heterozygous, intermediate deficient and PiZZ is homozygous, 
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severely deficient. The age of occurrence of emphysema varies with the type of deficiency, 
ZZ being most severe, ZS less severe, and SS least severe. Individuals with AAT deficiency 
have PAS-positive diastase-negative granules accumulated in the periportal hepatocytes. 
AAT serves to counter the effects of several serine proteases including elastase and trypsin. 
Test Purpose. Definitive analysis of hereditary alpha-i-antitrypsin deficiency, which is asso
ciated with chronic obstructive pulmonary disease (panacinar emphysema), hepatic cirrho
sis and hepatoma. 

Anti-Tubulin Antibodies 

Patients with IgM and IgG anti-tubulin antibodies often have CIDP-like syndromes (chronic 
inflammatory demyelinating polyneuropathy) with some asymmetry by history or on exa
mination. 

Increased Values - positive 
CIDP-like syndromes, Leber's hereditary optic neuropathy 

Anti-Typhoid Antibodies 

(syn: typhoid antibodies) False positive and negative results are common. Increased titres 
are consistent with infection, the carrier state or immunisation. Culture is the definitive 
method for diagnosis of Salmonella typhi or Salmonella paratyphi infection. Antibodies to 
Vi antigen have been used for epidemiological purposes. 
Test Purpose. !) to support the diagnosis of enteric fever if cultures are negative, 2) to in
vestigate pyrexia of unknown origin. 

Increased Values - positive 
sallmonelosis 

Anti-Varicella-Zoster Virus Antibodies IgG and IgM 

(anti-VZV) Varicella and herpes zoster are two main clinical infection manifestations by 
varicella-zoster virus. It is probably latent virus reactivation in special ganglia from primary 
child age infection than reinfection. In the rare case where the diagnosis is not clear from 
clinical findings and virus detection has not been successful, a positive antibody result in
dicates previous varicella infection and likely immunity. A four-fold rise in titre over a 2-4 
weeks period supports the diagnosis of acute varicella infection. 
Test Purpose.!) skin lesion differential diagnosis in herpes zoster, 2) congenital infection 
evidence, 3) immunodefence assessment in high-risk patients exposed to varicella-zoster 
virus, 4) immunoglobulin varicella-zoster potential carrier screening. 

Increased Values - positive 
herpes zoster virus infections 
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Apolipoproteins 

(Apo, syn: apoproteins) Apolipoproteins have been shown to have a significant role in lipo
protein and lipid metabolism, as well as in structural lipoproteins formations. Genetic poly
morphisms and variations have clinical significance. In the case of Apo E there are "athero
genic" alleles epsilon-2 and epsilon-4, in the case of Apo B it is polymorphism EcoRI and 
Xbai. Apo A: highest levels are present at 8 PM, lowest at 6 AM. Day-to-day variation is 7%. 
Apo B: day-to-day variation is 10%. 
• Apo A (Apo A-I, Apo A-II, Apo A-IV, Apo (a)) are the major components of HDL-C 

(60 to 70%), HDL-C are associated with the decreased risk of coronary heart disease. 
Decreased Apo A levels have a high atherogenic potential, mainly in coronary heart dis
ease and brain atherosclerosis. LCAT is activated by Apo A-I (promotes breakdown of 
cholesterol-containing lipoproteins) and inhibited by Apo A-II. LCAT is involved in the 
transport of cholesterol from peripheral tissues to the liver, where it is degraded. Apo 
A-I has been suggested as a better discrimination of coronary artery disease than HDL. 
Its levels also correlate with survival rates or risk factors for patients with myocardial 
infarction and peripheral vascular disease. Apo A-I is involved in lipid efflux, it is syn
thesized in the liver and intestine. Apo A-II is involved in lipid transport. Apo A-IV is 
involved in chylomicrons and TAG transport. It is synthesized in the intestine. Apo (a) 
as a Lp(a) part has a genetic polymorphism, it occurs at least in 6 isomorphs and other 
variants. Individual phenotypes are associated with certain Lp(a) levels. 

• Apo B (Apo B-48, Apo B-IOO) belong to LDL-C and chylomicrons remnants. They are 
associated with an increased risk of atherogenesis. Apo B-IOO is synthesized in the liver, 
is the major Apo B protein in fasting plasma specimens, and is found in both LDL-C and 
VLDL-C. Apo B-IOO serves as a receptor for uptake of these particles by target cells. It 
is involved in lipid transport. Apo B-48 found in chylomicrons is synthesized in the intes
tinal jejunum. It is involved in chylomicrons transport. Apo B synthesis and incorpora
tion into chylomicrons and VLDL-C is essential to the formation and release of these 
lipoproteins into the plasma. 

• Apo C (Apo C-I,Apo C-II,Apo C-III) has been found in all lipoproteins. Apo C-I and Apo 
C-II are activators (cofactors) for LCAT and lipoprotein lipase (LPL), which are synthe
sized in the liver. Apo C-II inhibits VLDL-C and chylomicrons binding to hepatic recep
tors, thereby targeting them for extrahepatic clearance. Apo C-III is thought to have a 
role in triacylglycerol hydrolysis, possibly as an inhibitor of lipoprotein lipase. Apo C 
from HDL-C is transferred to the newly secreted chylomicrons and VLDL-C, whereas 
chylomicron and VLDL-C hydrolysis results in movement of apolipoproteins, (especially 
C-II), from these lipoproteins to HDL-C. 

• Apo D - it is suggested, that Apo D may function as a transfer protein, assisting in the 
movement of cholesterol esters and triacylglycerols between the lipoprotein species, 
especially from VLDL-C to HDL-C and vice versa. 

• Apo E - is coded with 3 alleles epsilon (2,3 and 4). It creates 6 E phenotypes (2/2,3/2,4/ 
2,4/4,4/3 and 3/3). There exist also rare minor variants. Apo E playa significant role in 
lipoprotein metabolism (catabolism), in detection and uptake of chylomicron remnants, 
as well as IDL-C and VLDL-C remnants by the specific receptors on hepatic/extrahepatic 
cellular membranes. Apo E initially enters the plasma as part of nascent HDL-C. Under 
the influence of LCAT, HDL-C accumulates cholesterol, Apo E is rapidly transferred to 
VLDL-C and chylomicrons, where Apo E remains and the lipoprotein is catabolized to 
IDL-C by the lipoprotein lipase system. Apo E may exert a significant role in atherogen
esis, because of the high affinity of Apo E for macrophages. Apo E has the important 
paracrine, endocrine-like and immunological functions. Apo E is synthesized in the 
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liver. Apo E genotyping is done in patients with type III hyperlipidemia. It may be used 
to identify some patients at risk of developing Alzheimer's disease, but the ethical im
plications of such testing remain controversial. 

Increased Values Apo A 
HOL-hyperlipoproteinemia (Apo A-I,Apo A-II), familial hyper-alpha-lipoproteinemia (Apo 
A-I,Apo A-II), chylomicron-hyperlipoproteinemia (Apo A-IV), pregnancy (Apo A-I,Apo (a», 
postprandial lipemia (Apo A-IV), acute myocardial infarction (Apo (a» 

Increased Values Apo B 
angina pectoris (Apo B-IOO), anorexia nervosa,atheroscIerosis (Apo B-IOO), cigarette smok
ing (Apo B-IOO), diabetes mellitus, familial combined hyperlipoproteinemia (Apo B-IOO), 
dysglobulinemia, infantile hypercalcemia, hyperlipoproteinemia - (type I, IIa, IIb, IV and 
V, chylomicron h., LOL h., VLOL h.) (Apo B-48, Apo B-IOO), hemodialysis (Apo B-lOO), hypo
thyroidism, coronary artery disease (Apo B-lOO), hepatic diseases, hepatic obstruction, bil
iary obstruction (Apo B-IOO), porphyrias, sphingolipodystrophies, emotional stress, syn
drome - (Cushing's sy, nephrotic sy - Apo B-IOO, Warner's sy), pregnancy (Apo B-IOO), 
renal failure, myocardial infarction (Apo B-IOO), acquired hyperlipidemia (Apo B-IOO), 
apoprotein E deficiency (Apo B-48) 

Increased Values Apo C 
angina pectoris (Apo C-II), myocardial infarction (Apo C-II), hyperlipoproteinemia - (type 
I, III, IV, V) (Apo C-I, Apo C-II), hyperiipoproteinemia - (type III, IV, V) (Apo C-III) 

Increased Values Apo E 
IDL-hyperlipoproteinemia (Apo E-II), hyperlipoproteinemia - (types I, III, IV, V), preg
nancy, multiple sclerosis (remission), cholestasis 

Interfering Factors: Apo A-I - (alcohol consumption, physical exercise, weight reduction 
in overweight individuals), Apo A-II - (alcohol consumption), Apo B - (alcohol abuse, 
high saturated fat and high cholesterol diets), medicaments (Apo A-I) - (carbamazepine, 
clofibrate, estrogens, ethanol, lovastatin, niacin, oral contraceptives, phenobarbital, phe
nytoin, pravastatin, progesterone, simvastatin), medicaments (Apo B) - (androgens, 
beta-blockers, catecholamines, cyclosporine, diuretics, etretinate, glucocorticoids, iso
tretinoin, progestins), medicaments (Apo E) - (dexamethasone) 

Decreased Values Apo A 
abetalipoproteinemia (Apo A-I,Apo A-IV), alpha-lipoproteins deficiency (Tangier disease, 
Apo A-I, Apo A-II), familial lecithin -cholesterol acyitransferase deficiency (Apo A-I), uncon
trolled diabetes mellitus (Apo A-I), infectious diseases (Apo A-I), HOL-hypolipoproteinemia 
(Apo A-I, Apo A-II), hypo-alpha-lipoproteinemia (Apo A-I), cholestasis (Apo A-I,Apo A-II), 
coronary artery disease (Apo A-I), hepatocellular disorders (Apo A-I), nephrotic sy (Apo 
A-I), chronic renal failure (Apo A-I), type I and V hyperlipoproteinemia (Apo A-I), hemodia
lysis (Apo A-I), cigarette smoking (Apo A-II), acute hepatitis (Apo A-IV), chronic pancrea
titis (Apo A-IV), malabsorption (Apo A-IV), obstructive jaundice (Apo A-IV), total parente
ral nutrition (Apo A-IV) 

Decreased Values Apo B 
chronic anemias, lecithin-cholesterol acyltransferase deficiency, uncontrolled diabetes 
mellitus, severe hepatocellular dysfunction, hyperthyroidism, apo-/hypobetalipoprotein
emia (Apo B-48, Apo B-IOO), LDL-hypolipoproteinemia, diseases - (inflammatory joint d., 
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chronic pulmonary d.), infectious diseases (Apo B-100), intestinal malabsorption (Apo B-
48), malnutrition, liver diseases (Apo B-48,Apo B-100), exercise (Apo B-100), plasmocytoma, 
severe burns, acute stress, Reye's sy, hyperlipoproteinemia type I (Apo B-I00) 

Decreased Values Apo C 
lipoprotein lipase co-factor deficiency (Apo C-II), hypertriacylglycerolemia (Apo C-II), 
HDL-hypolipoproteinemia (Apo C-III), familial apoprotein C-II deficiency, Tangier disease 
(Apo C-I, Apo C-II, Apo C-III), hypo-alpha-lipoproteinemia (Apo C-II), nephrotic syndrome 
(Apo C-II), combined Apo C-III and Apo A-I hereditary deficiency 

Decreased Values Apo E 
IDL-hyperlipoproteinemia (Apo E-III, Apo E-IV) 

Interfering Factors: Apo A-I - (diets high in carbohydrates or polyunsaturated fat, smok
ing)' Apo B - (high polyunsaturated fatty acid and low cholesterol diets, postmenopau
sal women), medicaments (Apo A-I) - (androgens, beta-blockers, cyclosporine, diuret
ics, glucocorticoids, probucol, progestins), medicaments (Apo (a)) - (anabolic steroids, 
neomycin, nicotinic acid), medicaments (Apo B) - (cholestyramine, clofibrate, estro
gens, lovastatin, neomycin, niacin, pindolol, pravastatin, probucol, simvastatin, thyrox
ine), medicaments (Apo E) - (ACTH) 

Analyle Age/Gender Reference Range 51 Units Note 
Apolipoprotein A-I 

Children 
F 
M 
F 
M 

Apolipoprolein A-II 
Apolipoprotein A-IV 
ApolipoprOlein B F 

M 
P 
M 

Apolipoprolein 
C-J 
C-1I 
C-I11 

Apolipoprotein D 
Apolipoprotein E 

Arginine 

1.20-1.76 
1.15-1.98 
0.95-1.76 
1.20-2.20 
1.10-2.00 
300-500 
130-230 
0.63-1.47 
0.70-1.60 
0.60-1.25 
0.55-1.35 

30-110 
10-70 
30-230 
<100 
20-60 

gil 
gfl 
gil 
gfl 
gfl 
mgll 
mgfl 
gfl 
gil 
gil 
gil 

mgll 
mgll 
mg/l 
mg/l 
mg/l 

See ref. 
ranges nOle 

See ref. 
rangesnole 

(Arg) Non-essential amino acid produced by the hydrolysis/digestion of proteins. Involved 
in metabolism of creatine and ornithine. 

Increased Values - hyperargininemia 
argininemia, hyperlysmemia 

Decreased Values - hypoargininemia 
rheumatoid arthritis, following abdominal surgery (2-3 days), sepsis, chronic renal failure 
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Argininosuccinate Lyase 

(ASAL, syn: argininosuccinase) A lyase enzyme that catalyzes the cleavage of argininosucci
nate to form fumarate and arginine. The reaction is part of the urea cycle in the liver. ASAL 
is more sensitive than ALT and AST in detecting hepatocellular diseases. 

Increased Values 
hepatic cirrhosis, diabetes mellitus, gastrectomy, hepatitis - (toxic h., acute viral h.), chole
cystectomy, diseases - (pulmonary d., d. with secondary hepatic involvement), liver metas
tases, tumors, congestive cardiac failure 

Decreased Values 
genetic deficiency of ASAL, mentally deficient patients with argininosuccinic aciduria 

Arsenic 

(As) A non-metallic element, arsenic is found in house and garden pesticides. It occurs natu
rally in the environment and in food. As" is more toxic than As". Industrial exposure pro
ceeds from brass, bronze, ceramics, dye, wood products, glass, semi-conductors and paint 
manufacturing. Trivalent compounds are most toxic, while marine organoarsenicals are 
essentially non-toxic. Arsenic can be concentrated in the natural environment leading to 
localised water and soil hazards. Arsenic absorption from the gastrointestinal tract is related 
to compound water solubility. Marine organo-arsenicals are readily absorbed and excreted 
over a period of days. Significant absorption of arsenic aerosols and fumes occurs directly 
from the lungs. More than 90% of an injected dose of arsenic is cleared from the blood within 
a few hours. Circulating arsenic is able to cross the placenta. Target organs include skin, hair, 
nails, kidney and liver. Inorganic arsenicals are rapidly methylated and excreted to the urine. 
Arsenic is examined in serum, urine, hair and nails. 

Increased Values 
arsenic exposure, arsenic poisoning, basal cell carcinoma 

Arylsulfatase A 

(ARS-A) Materials: leukocytes, fibroblasts, uzine 
Test Purpose. 1) to aid in diagnosis of cancer (bladder, colorectal, granulocytic leukemia), 
2) to aid in diagnosis of metachromatic leukodystrophy. 

Increased Values 
tumors - (bladder I., colorectal t ., myeloid leukemia) 

Decreased Values 
metachromatic leukodystrophy 
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Aspartate Aminotransferase 

(AST, syn: serum glutamic-oxaloacetic transaminase - SGOT, serum glutamate oxaloacetate 
transaminase, glutamic-oxaloacetic transaminase - GOT). 
Occurrence. Cytoplasm - decreasing concentrations: in the heart, liver, skeletal muscle, kid
ney, brain, pancreas, spleen, lungs. AST is located in the microsomal and mitochondrial 
(40% of activity) portions of the hepatic cell. Cytosol fraction shows about 60% of activity. 
Function. Intracellular enzyme involved in amino acid/carbohydrate metabolism. AST is 
released into the blood following injury/death of cells directly related to quantities. Trans
fers amino-group from asparagine acid to alpha-ketoglutaric acid .... glutamic acid and 
oxaloacetic acid. Measuring AST activity is useful for identifying liver inflammation and 
necrosis. 
Isoenzymes. 1) mitochondrial (normally not detectable in blood), 2) microsomal. 
Test Purpose. 1) to aid detection and differential diagnosis of acute hepatic disease/dam
age, 2) to monitor patient progress and prognosis in cardiac and hepatic diseases, 3) to aid 
in diagnosing myocardial infarction correlated to creatine kinase and lactate dehydrogenase 
levels, 4) to aid in myopathies diagnosis, 5) to aid in differential diagnosis of hepatobiliary 
system and pancreatic diseases. 

Increased Values 
acute hypotension, liver abscess, acute hypoxia, acute pancreatitis, AIDS, aspergillosis -
(allergic pulmonary a., invasive a.), amyloidosis, anemia - (hemolytic a., acute hemolytic a., 
thalassemia minor, thalassemia major, hemolytic microangiopathic a., G6PD deficiency 
hemolytic a., hereditary spherocytic hemolytic a., pyruvate kinase deficiency hemolytic a., 
acquired infectious hemolytic a.), angina pectoris, giant cell arteritis, primary biliary atresia, 
spinal muscular atrophy, cardiac catheterization/angiography/angioplasty, babesiosis, bru
cellosis, benign familial recurrent cholestasis, cirrhosis of the liver, conditions - (septic c.), 
congestive hepatomegalia, coronary insufficiency, cystic fibrosis, dermatomyositis, disease 
- (Forbes' d., Brill-Zinsser d., Gaucher's d., Caroli's d., myxedema heart d., von Gierke's d., 
Wilson's d ., legionnaire's d., Lyme d., adult Still's d., graft-versus-host d., Niemann-Pick d., 
rheumatic heart d., Whipple's d.), diseases - (acute renal d., liver d., primary muscle d.), 
dissecting aneurysm of aorta, eclampsia, embolism - (pulmonary e., paradoxical e.), echi
nococcosis, encephalitis - (echo-encephalitis, cytomegalovirus e., e. lethargica, Japanese e. 
B), encephalopathy, Wernicke's encephalopathy, encephalomyelitis, endocarditis, Epstein
Barr virus infection, ethanol, congenital hepatic fibrosis, failure - (cardiac f., acute renal f.), 
fever - (Dengue f., rheumatic f. , Q f., Lassa f., yellow f., Rocky Mountain spotted f.), fascio
liasis, gangrene - (muscular g., diabetic g., gas g., scrotum g.), glycogen storage disease (type 
V, VII), Wegener's granulomatosis, granulomas, Hantavirus infection, heat stroke/exhaus
tion, hemochromatosis - (secondary h., idiopathic h.), hemolysis, hemophilia, coma - (he
patic c., myxedema c.), hepatic ischemia, hepatic metastases, hepatitis - (alcoholic h., auto
immune h., acute h. type B, acute h. type C, fulminant h., chronic h., acute viral h.), malig
nant histiocytosis, histoplasmosis, hypothyroidism, primary sclerosing cholangitis, Lm. 
injections, infarction - (cerebral i., liver L, renal i., pulmonary i., intestinal i.), infective 
mononucleosis, influenza, injury/trauma - (liver i., skeletal muscle i., brain i., crush i., 
local irradiation i.), intestinal obstruction, cretinism - (endemic c., goitrous c.), cryo
globulinemia, cryptococcosis, intracranial hemorrhage, jaundice - (cholestatic j., obstruc
tive j.), lactate acidosis, leprosy, leptospirosis, leukemia - (basophilic I., eosinophilic I., acute 
lymphoblastic I., monoblastic I, acute myeloblastic I., chronic myelocytic I., plasma cellI., 
stem cellI., megakaryocytic I., acute monocytic I., promyelocytic I.), angioimmunoblastic 
lymphadenopathy, malignant hyperthermia, passive liver congestion, malaria, malnutrition, 
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primary amebic meningoencephalitis, mucopolysaccharidosis (type II), multiple trauma, 
mycosis fungoides, myocardial infarction (increase at 6-24 hours, peaking at 24-72 hours, 
decrease 3-7 days), myocarditis - (bacterial m., metabolic m., rheumatic m., viral m.), myo
dystrophy, myositis, myotonia - (atrophic m., congenital m.), necrosis - (pancreatic n., 
hepatic n.), radiation nephritis, obesity, ornithosis, acute pancreatitis, paramyotonia 
congenita, paroxysmal myoglobinuria, inclusion body myositis, perihepatitis, pericardial 
effusion, pericarditis - (constrictive p., purulent p., tuberculous p.), pneumonia - (pneumo
coccal p.), traumatic pneumocephalus, poisoning by - (aflatoxin, antimony, arsenic, cad
mium, carbon tetrachloride, DDT, phosphorus, herbicides, methyl bromide, mushrooms, 
copper, naphthalene, nitrobenzene, lead, solvents - trichlorethylene, chromates, vinyl chlo
ride, opioids, iron), acute fatty liver of pregnancy, poliomyelitis, polyarteritis nodosa, poly
myalgia rheumatica, polymyositis, porphyria - (acute intermittent p., p. cutanea tarda), Kor
sakoff's psychosis, thrombotic thrombocytopenic purpura, pyoderma gangrenosum, recent 
convulsions, rhabdomyolysis, sarcoidosis, severe burns, schistosomiasis, shock liver, hemor
rhagic shock, skeletal muscle lesion, tropical sprue, surgery - (musculoskeletal s., intestinal 
s., cardiac s.), postcardiotomy syndrome, syphilis, systemic lupus erythematosus, tetanus, 
thrombosis - (cerebral t., renal vein t., portal vein I., pulmonary artery t.), toxic hepatic 
lesions, syndrome - (toxic shock sy, eosinophilia-myalgia sy, septic shock sy, Dubin-John
son sy, Kawasaki's sy, Reye's sy, HELLP sy, Sezary sy, vena cava inferior obstruction sy, post
cholecystectomy sy), toxoplasmosis, trichinosis, tuberculosis, tularemia, tumors - (hepatic 
t., lung I., Hodgkin's disease, pancreas I., male breast t., melanoma, stomach t., parathyroid 
t., gallbladder I., cerebral t., Burkitt's lymphoma), thyroiditis - (Hashimoto's t., acute suppu
rative I., chronic fibrous I.), typhoid fever, endemic typhus, vasculitis - (nodular v., cerebral 
v.), inborn error of amino acid metabolism, acute liver failure, liver vein occlusion 

Interfering Factors: hemolysis, lipemia, exercise, medicaments - (abacavir, acarbose, 
acetaminophen, acetylsalicylic acid, aciclovir, ajmaline, aldesleukin, allopurinol, alo
setron, aminoglutethimide, aminoglycosides, aminosalicylic acid, amiodarone, ami
triptylin, amlodipine, amoxicillin, amphotericin B, ampicillin, anabolics, anagrelide, 
androgens, antibiotics, antiepileptics, antihemophliic factor, antihypertensives, aprin
dine, ardeparin, argatroban, asparaginase, atenolol, atorvastatin, atovaquone, azapropa
zone, azathioprine, aztreonam, BeG, benazepril, bexarotene, bicalutamide, bisoprolol, 
bromfenac, bromocriptine, candesartan, capecitabine, captopril, carbamazepine, carbe
nicillin, carbidopa, carbimazole, carboplatin, carbutamide, carmustine, cefalotin, cefa
mandole, cefazolin, cefepime, cefoperazone, cefoxitin, ceftizoxime, celecoxib, cephalexin, 
cephalosporins, cephradine, cerivastatin, chenodeoxycholic acid, chenodiol, chloram
bucil, chlorpromazine, chloramphenicol, chlorzoxazone, cholinergic agents, cimetidine, 
cisplatin, c1arithromycin, c1indamycin, c1ofazimine, clofibrate, c1ometacin, clomiphene, 
c1otrimazol, cloxacillin, codeine, cortisone, coumarin-type anticoagulants, cyclofenil, 
cyclophosphamide, cycloserine, cyclosporine, cytarabine, dacarbazine, dactinomycin, 
danazol, dantrolene, dapsone, delavirdine, demeclocycline, denileukin, desmopressin, 
dexmedetomidine, diazepam, diclofenac, dicoumarol, dicloxacillin, didanosine, dienes
trol, diethylstilbestrol, diflunisal, digitalis, dihydralazine, diltiazem, disopyramide, di
sulfiram, docetaxel, dofetilide, dolasetron, doxorubicin, doxycycline, efavirenz, enalapril, 
enflurane, eprosartan, erythromycin, estradiol, estramustine, estrogens, ethacrynic acid, 
ethambutol, ethanol, ethinylestradiol, ethionamide, ethosuximide, ethotoin, etodolac, 
etoposide, etretinate, felbamate, felodipine, fenofibrate, floxuridine, flucloxacillin, flu
conazole, flucytosine, fluoroquinolones, fluphenazine, flurazepam, flurbiprofen, fluta
mlde, fluvastatin, fluvoxamine, fomivirsen, fosinopril, fosphenytoin, ganciclovir, gem
citabine, gemtuzumab, glibenclamide, gold salts, granisetron, griseofulvin, haloperidol, 
halothane, heparin, hydralazine, hydrochlorothiazide, hydrocodone, ibuprofen, ida
rubicin, imipramine, inamrinone, indomethacin, infliximab, interferon, interleukin 2, 
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irinotecan. isocarboxazid. isoflurane. isoniazid. isotretinoin. itraconazole. ketamine. keto
conazole. ketoprofen. ketorolac. labetalol.lamivudine. lansoprazole.latamoxef.lefluno
mide.levamisole.levodopa.levonorgestrel.lincomycin.linezolid. loracarbef. losartan. 
lovastatin. mebendazole. meclofenamate. medroxyprogesterone. mefloquine. megestrol. 
meloxicam. menotropins. mephenytoin. mercaptopurine. meropenem. mesalamine. me
stranol. metandienone. metaxalone. methandriol. methimazole. methotrexate. methoxy
flurane. methyldopa. methyltestosterone. metolazone. metoprolol. mexiletine. mezlo
cillin. morphine. moxifloxacin. nabumetone. nafcillin. naltrexone. nandrolone. naproxen. 
narcotics. nefazodone. nevirapine. nicotinic acid. nifedipine. nilutamide. nisoldipine. 
nitrofurantoin. nizatidine. nomifensine. norethindrone. norethisterone. norethynodrel. 
norgestrel. olanzapine. olsalazine. omeprazole. ondansetron. opiates. oral contraceptives. 
oxacillin. oxaprozin. oxazepam. oxymetholone. oxyphenbutazone. paclitaxel. palivizu
mah. pantoprazole. papaverine. paracetamol. paramethadione. pemoline. penicillamine. 
penicillins. pentamidine. pentosan. pentostatin. perazine. perindopril. phenazopyri
dine. phenelzine. phenobarbital. phenothiazines. phenylbutazone. phenytoin. pindolol. 
piperacillin. pirenzepine. piroxicam. plicamycin. prasterone. pravastatin. probenecid. 
probucol. procainamide. prochlorperazine. progesterone. promazine. propoxyphene. 
propranolol. propylthiouracil. protriptyline. pyrazinamide. pyridoxine. quetiapine. qui
nacrine. quinidine. quinine. rabeprazole. ranitidine. retinol. rifabutin. rifampicin. rifa
pentine. riluzole. ritodrine. ritonavir. rofecoxib. salicylates. sertraline. sibutramine. sirn
vastatin. sotalol. stavudine. stilbol. streptokinase. streptozocin. sulfafurazole. sulfa
methoxazole. sulfasalazine. sulfonamides. sulfonylureas. sulindac. suloctidil. tacrine. 
tamoxifen. terbinafine. testosterone. tetracycline. thiabendazole. thiamazole. thiogua
nine. thiopental. thioridazine. thiothixene. ticarcillin. ticlopidine. timolol. tizanidine. 
tobramycin. tocopherol. tolazamide. tolbutamide. tolcapone. tolmetin. toremifene. tran
dolapril. tranylcypromine. tretinoin. trimethoprim. trimetrexate. troglitazone. trova
floxacin. valerian. valproic acid. valsartan. verapamil. verteporfin. warfarin. zafirlukast. 
zalcltabine. zidovudine. zileuton. zimeldine: zonisamide) 

Decreased Values 
alcoholic liver disease. azotemia. beriberi. chronic hemodialysis. diabetes mellitus. diabetic 
ketoacidosis. intoxication by - (fluorides. formaldehyde. cyanide). malnutrition. pregnancy 
(gravidity. graviditas). pyridoxine deficiency (vitamin B.). pyridoxal phosphate deficiency. 
renal insufficiency. severe/terminal stages of liver diseases. uremia 

Interfering Factors: medicaments - (isoniazid. ascorbic acid. leucine. metronidazole. 
penicillamine. oral contraceptives. tartrate) 

Analyte Age/Gender Reference Range 51 Units Note 
Aspartate Amino-
transferase (AST) 1 d 1.82 !!kat/I 

2-5 d <1.62 .u<atll 
6d-6m <1.28 .,kal/l 

Glutamate oxaloacetic 
transaminase (GOT) 7-12m <1.37 .,kal/l 

1-3 y <0.80 .,kal/l 
4-6y <0.60 .,kat/I 
7-12 y <0.78 .,katll 
13-17yF <0.42 .u<alll 
13-17yM <0.48 .,katJI 
Adults F <0.52 .,kal/l 
Adults M <0.62 .,katll 
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Aspergillus Precipitins 

Strong precipitin bands suggest aspergillosis. Weak bands suggest early infection or hyper
sensitivity pneumonitis. 
Test Purpose. To investigate suspected aspergillosis in patients with asthma. 

Increased Values - positive 
allergic bronchopulmonary aspergillosis, aspergilloma, allergic exogenous alveolitis 

AST/ALT Ratio 

Test Purpose. To help in differential diagnosis of diseases of hepatobiliary system and pan
creas. 

Increased Values - ratio> 1.0 
drug hepatotoxicity, alcoholic hepatitis, alcoholic cirrhosis, chronic hepatitis, liver conges
tion, metastatic tumors of the liver, intrahepatic cholestasis, hepatocellular carcinoma 

Decreased Values - ratio < 1.0 
acute hepatitis due to - (virus, drugs, toxins), infectious mononucleosis, extrahepatic choles
tasis 

Atrial Natriuretic Peptide 

(ANP, syn: atrionatriuretic peptide, atrial natriuretic factor - ANF, atriopeptin, atrial natriu
retic hormone - ANH) ANP is a member of the natriuretic peptide family of proteins. Other 
members are BNP (brain natriuretic peptide) and CNP (C-type natriuretic peptide). 
Production. ANP is an endogenous antihypertensive agent secreted from cardiac atria. 
Found also in the central nervous system and the kidney. The release of ANP is stimulated 
by adrenaline,ADH, acetylcholine. Specific receptors for ANP have been found in blood ves
sels, kidney, in the thymic cortex, medulla, splenic white pulp and on astrocytes. 
Function. ANP is an extremely potent natriuretic agent and vasodilator, which rapidly pro
duces diuresis and increases the glomerular filtration rate. Regulates extracellular fluid 
volume, blood pressure, sodium metabolism. Other functions: blocks aldosterone and renin 
secretion, inhibits angiotensin II and vasopressin action, inhibits smooth muscle contrac
tion. Apart from its pharmacological activities ANP also displays activities of cytokines. It 
functions as a negative growth factor for vascular smooth muscle cells and endothelial cells 
and also has significant antiproliferative effects on astrocytes. ANP is also a suppressor of 
chondrocyte proliferation. It also appears to enhance natural killer cell activity and has neu
romodulatory effects. Day-to-day concentration variation is 10-20%. 
Test Purpose. 1) to confirm congestive heart failure, 2) to identify asymptomatic cardiac 
volume overload. 

Increased Values 
ethanol, starvation, cardiovascular diseases with elevated cardiac filling pressure, atrial 
pacing, asymptomatic cardiac volume overload, paroxysmal atrial tachycardia, pregnancy, 
failure - (renal f., congestive heart f.) 
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Interfering Factors: supine position, medicaments - (catecholamines, glucocorticoids, 
mineralocorticoids) 

Decreased Values 
volume depletion 

Interfering Factors: medicaments - (ACE inhibitors) 

Atrial Natriuretic Peptide (8-Type) 

(ANP-B) Atrial natriuretic peptide (ANP - secreted from cardiac atria) and B-type of natriu
retic peptide (BNP - brain natriuretic peptide, secreted from cardiac ventricles) have simi
lar properties. BNP concentration is increasing both in atria and ventricles during heart fail
ure. BNP is more sensitive and specific indicator of cardiac ventricles overload and of left 
ventricle end-diastolic pressure increase in comparison to other natriuretic peptides. Physi
ologically ANP/BNP concentration ratio is more than l. 
Test Purpose. I) to confirm congestive heart failure, 2) to identify asymptomatic cardiac 
volume overload, 3) to help to identify ventricular dysfunction after myocardial infarction, 
4) to help in diagnosis of hypertrophic obstructive cardiomyopathy and dilation cardiomy
opathy, 5) to help in diagnosis of left heart ventricle hypertrophy. 

Increased Values 
cor pulmonale, chronic obstructive pulmonary disease, conditions with cardiac volume 
overload, ventricular dysfunction after myocardial infarction, diseases - (renal d., liver d.), 
failure - (renal f., liver f., congestive heart f.), cardiovascular diseases with elevated cardiac 
filling pressure 

Analyte Age/Gender Reference Range SI UnItS Note 
Brain Natriuretic 
Peptide (B P) 

Autoantibodies 

1.5-9.0 pmoVI 

acetylcholine receptor, adrenal, antineutrophil cytoplasmic, antinuclear, cardiolipin, centro
mere, DNA, endomysial, extractable nuclear antigen, gliadin, glomerular basement mem
brane, glutamic acid decarboxylase, histone, intrinsic factor, islet cell, Jo-l, liver/kidney 
microsomal, lymphocytotoxic, mitochondrial, myocardial, ovarian, parathyroid, parietal cell, 
pemphigoid, pemphigus, Purkinje cell, Ra 33, reticulin, rheumatoid factor, salivary duct, 
skeletal muscle, smooth muscle, sperm, thyroid, TSH receptor 

IA2 Autoantibodies 

(syn: IA2 antibodies, ICA512 autoantibodies, tyrosine phosphatase autoantibodies) Type 1 
diabetes, commonly referred to as insulin-dependent diabetes, is caused by pancreatic beta
cell destruction that leads to an absolute insulin deficiency. The clinical onset of diabetes 
does not occur until 80 to 90% of these cells have been destroyed. Prior to clinical onset, type 
1 diabetes is often characterized by circulating autoantibodies against a variety of islet cell 
antigens, including tyrosine phosphatase autoantibodies (IA2). The presence of these auto-
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antibodies provides early evidence of autoimmune disease activity, and their measurement 
can be useful in assisting the physician with the prediction, diagnosis and management of 
patients with diabetes. Autoantibodies IA2, a tyrosine phosphatase-like protein, are found 
in 50 to 75% of type 1 diabetics at and prior to disease onset. These autoantibodies are gen
erally more prevalent in younger onset diabetics. Because the risk of diabetes is increaseed 
with the presence of each additional autoantibody, the positive predictive value of the IA2 
antibody test is enhanced when measured in conjuction with antibodies to GAD and insu
lin. 

Increased Values 
diabetes mellitus (type 1) 

Autocrine Motility Factor 

(AMF, syn: autotaxin, tumor autocrine motility factor) AMF is produced constitutively by 
various melanomas, hepatomas, leukemic cell lines and some metastasizing tumors. 
Function. Enhances the directed chemotactic and random (chemokinetic) motility of those 
cells secreting it. This process is accompanied by an increased generation of pseudopodia 
and an increased methylation of phospholipids. A study of bladder carcinoma patients has 
shown that the concentration of urinary AMF correlates with the degree of invasive growth 
of the tumors. 

Barbiturates 

Test studies various barbiturates, including phenobarbital, amobarbital, pentobarbital and 
secobarbital. 
Test Purpose. 1) to detect suspected barbiturate toxicity from patient history or clinical 
observations, 2) to monitor therapeutic barbiturate levels for people with legitimate uses, 
3) to detect presence of barbiturates for medical-legal purposes. 

Increased Values 
barbiturates overdose 

Bile acids 

(syn: total bile acids) 
Production. 1) the primary bile acids - cholic and chenodeoxycholic - are synthesized in 
the liver by cholesterol catabolism .... they are conjugated with glycine and taurine .... form
ing glycocholates and taurocholates before entering the gallbladder for storage, 2) the sec
ondary bile acids are formed by bacterial deconjugation and chemical alteration of the con
jugated bile salts .... deoxycholic and lithocholic acids. Both primary/secondary bile acids are 
reabsorbed almost completely from the bowel by passive/active reabsorption into the 
enterohepatic pathway .... where they are reextracted from the blood by hepatocytes .... 
reexcreted by bile. Hepatic bile salt uptake and serum bile salt concentrations are sensitive 
hepatocellular dysfunction indicators. 
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Increased Values 
biliary atresia, hepatic cirrhosis, cystic fibrosis, hepatitis - (acute h., alcoholic h., chronic h., 
viral h.), primary hepatoma, cholestasis, drug induced liver injury, neonatal hepatitis sy 

Interfering Factors: medicaments - (cyclosporine, isoniazid, methotrexate, rifampicin) 

Decreased Values 
Interfering Factors: medicaments - (cholestyramine) 

Analyte Age/Gender Reference Range 51 Units Note 
Bile Acids. Tolal 

fasting 
2 hrs after meals 

Bilirubin 

(bil, syn: total, direct + indirect bilirubin). 

O.:l-2.3 
\.8-3.2 

mg/I 
mg/I 

Production. By the liver reticuloendothelial system. End product of the hemoglobin disin
tegration, also a by-product of hemolysis. 1) indirect bilirubin (indirect reacting bilirubin 
= free bilirubin = prehepatic = insoluble = unconjugated = nonconjugated bilirubin) from 
heme of hemoglobin from senescent RBe, bone marrow normoblasts, myoglobin and cyto
chrome -> transported in the plasma bound to albumin in circulation -> to the liver (hepa
tic uptake). 2) direct bilirubin (direct reacting bilirubin = conjugated = soluble = post
hepatic = bound bilirubin in the liver endoplasmic reticulum) -> form bilirubin monol 
diglucuronides -> excreted into the bile to circulation or in the gut -> bacterial flora 
deconjugate and reduce it to various compounds called 1) stercobilinogens -> excreted in 
the feces and creates brown-colored stool and 2) urobilinogens -> undergo oxidation to 
brown pigment urobilin -> fecal excretion. Urobilinogen (UBG) is partially reabsorbed 
through the intestine -> through the portal circulation picked up by the liver -> re-excretion 
in bile. Since UBG is freely water soluble -> it can also pass out through the urine if it reaches 
the kidney. Bilirubin accumulates in the plasma e.g. when liver insufficiency exists, biliary 
obstruction is present or hemolysis rate is increased -> tissue -> icterus (jaundice). Direct 
bilirubin elevation in serum for whatever reason permits water-soluble species to pass into 
the urine. 
Test Purpose. 1) to evaluate hepatobiliary and erythropoietic functions, 2) to aid in a dif
ferential diagnosis of jaundice and monitor its progress, 3) to aid diagnosis of biliary 
obstruction and hemolytic anemia, 4) to determine whether a newborn requires exchange 
transfusion or phototherapy because of dangerously high un conjugated bilirubin levels 
(newborn hemolytic disease). 

Increased Values - hyperbilirubinemia 
anemia - (idiopathic aplastic a., idiopathic autoimmune hemolytic a., secondary aplastic a., 
hemolytic a., sickle cell a., pernicious a.), cirrhosis hepatis, erythroblastosis fetalis, viral 
hepatitis, starvation (1-2 days), cholangitis, cholangiocarcinoma, transient familial hyper
bilirubinemia in infants, hyperlipidemia, hyperproduction of the bile, hepatic encepha
lopathy, hypothyroidism, cholelithiasis, cholestasis - (extrahepatic ch., intrahepatic ch.), 
diseases - (infectious d., gallbladder inflammatory d., liver d.), jaundice - (familial non
hemolytic j., hemolytic j., hepatocellular j., neonatal physiological j., obstructive j.), fructose 
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intolerance, gallstone, hepatotoxic agents, malaria, metastases of carcinoma, infectious 
mononucleosis, tumours, obstruction of the efferent biliary ways, lesion of the hepatic tis
sue, transfusion reactions, prolonged caloric restriction, conditions - (hemolytic c., post
operative c., septic c.), hepatic steatosis, syndrome - (Crigler-Najjar sy, Dubin-Johnson sy, 
breast milk jaundice sy), typhoid fever, resolution of large hematoma, Epstein-Barr virus 
infection, cytomegalovirus infection, Gilberts' disease, congestive heart failure, hepatic con
gestion, pulmonary infarction, pulmonary embolism, thrombotic thrombocytopenic pur
pura, Wilson's disease 

Interfering Factors: medicaments - (acetalozamide, acetylsalicylic acid, ajmaline, aldes
leukin, allopurinol, aminoglutethimide, aminosalicylic acid, amiodarone, amitriptyline, 
amphotericin B, anabolics, aprindine, ascorbic acid, asparaginase, atenolol, azathioprine, 
benazepril, benoxaprofen, bisoprolol, busulfan, capecitabine, captopril, carbamazepine, 
carbidopa, carbimazole, carbutamide, cefalexin, cefazolin, cefoxitin, cephalosporins, che
nodeoxycholic acid, chloral hydrate, chlorambucil, chloramphenicol, chlordiazepoxide, 
chlorpromazine, chlorpropamide, cimetidine, cisplatin, clarithromycin, clindamycin, 
clofibrate, clometacin, clotrimazole, cloxacillin, corticosteroids, coumarin, cyclofenil, cy
clophosphamide, cyclosporine, cytarabine, dalfopristin, dantrolene, dapsone, dextran, 
dextrose, diazepam, diclofenac, dienestrol, dihydralazine, diphenylhydantoin, disopyra
mide, disulfiram, docetaxel, dopamine, doxorubicin, drugs causing hemolysis, enalapril, 
enflurane, erythromycin, estramustine, ethacrynic acid, ethanol, ethotoin, etoposide, 
flucloxacillin, fluoxymesterone, fluphenazine, flutamide, fosinopril, fructose, gemtuzu
mab, gentamicin, glibenclamide, gold salts, haloperidol, halothane, hepatotoxic drugs, 
hydantoines, hydralazine, hydrochlorothiazide, ibuprofen, imipramine, indinavir, in
domethacin, interferons, interleukin 2, irbesatran, isoniazid, kava kava, ketoconazole, 
labetalol, lamivudine, lansoprazole, levodopa, lincomycin, meloxicam, mepacrine, mer
captopurine, metamizole, metandienone, methandriol, methotrexate, methoxyflurane, 
methyldopa, methyltestosterone, morphine, nandrolone, naproxen, nelfmavir, nevirap
ine, nicotinic acid, nitrofurantoin, norethisterone, norethynodrel, omeprazole, oral con
traceptives, oxacillin, oxazepam, oxymetholone, pantoprazole, papaverine, paracetamol, 
paramethadione, penicillamine, penicillin, phenazone, phenobarbital, phenothiazines, 
phenylbutazone, phenytoin, practolol, probenecid, procainamide, prochlorperazine, 
progesterone, propranolol, propylthiouracil, protionamide, pyrazinamide, quinidine, 
ranitidine, rifampicin, sorbitol, stilbol, streptozocin, sulfamethoxazole, sulfasalazine, sul
fonamides, sulindac, tamoxifen, tetracyclines, thiabendazole, thiamazole, thioguanine, 
thiopental, thioridazine, thiothixene, ticlopidine, tocopherol, tolazamide, tolbutamide, 
trazodone, tretinoin, trimethadione, trimethoprim, valproic acid, verapamil, zafirlukast) 

Increased Values - conjugated (direct) hyperbilirubinemia 
hepatic amyloidosis, liver abscess, bile ascites, biliary atresia, hepatic cirrhosis, primary 
biliary cirrhosis, cystic fibrosis, hepatic granulomas, hepatitis - (alcoholic h., viral h., neo
natal h., toxic h., drug related h.), medicamentous hepatitislcholestasis - (amphotericin B, 
cytostatics, phenazopyridine, phenobarbital, phenothiazines, chlorpromazine, carbamaze
pine, levodopa, methotrexate, nitrofurantoin, oral contraceptives, sulfasalazine, tubercu
lostatics), cholangitis, cholelithiasis, familial intrahepatic cholestasis, Gaucher's disease, dis
eases - (hepatocellular d., infectious d.), stasis of the bile - (intrahepatic s., medicamentous 
s.), severe infectious diseases, right heart ventricle insufficiency, acute intoxication by -
(Amanita phalloides, tetrachlormethane), hepatic metastases, tumours of - (pancreas, liver, 
gall-bladder), hepatocellular lesions, pyelonephritis, septic conditions, hepatic steatosis, 
syndrome - (Crigler-Najjar sy, Dubin-Johnson sy, Rotor's sy), pregnancy, biliary tract ob-
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struction by - (choledochal cyst, abdominal mass, annular pancreas), prolonged total 
parenteral nutrition, neonatal sepsis, intrauterine viral infections, trisomy 18, galactosemia, 
tyrosinemia, hypermethioninemia, alpha-I-antitrypsin deficiency, neonatal posthemolytic 
disease, children - (hypopituitarism, hypothyroidism) 

Interfering Factors: medicaments - (aminophenol, aminosalicylic acid, amphotericin B, 
anabolic steroids, ascorbic acid, carbamazepine, chlorpromazine, cytostatics, dextran, 
epinephrine, ethoxazene, histidine, isoproterenol, levodopa, methotrexate, methyldopa, 
nitrofurantoin, novobiocin, oral contraceptives, phenazopyridine, phenelzine, pheno
barbital, phenothiazines, rifampin, sulfasalazine, tetracycline, theophylline, tubercu
lostatics, tyrosine) 

Increased Values - nonconjugated (indirect, unconjugated) hyperbilirubinemia 
autoimmune hemolysis, hepatic abscess, anemia - (hemolytic a., megaloblastic a., perni
cious a., sickle-cell a., spherocytosis, thalassemia), liver cirrhosis, disseminated intravascu
lar coagulation, erythroblastosis fetalis, ecchymoses, erythrocytosis, glucuronyltransferase 
deficiency/absence, hereditary elliptocytosis, infantile pyknocytosis, ineffective erythropoi
esis, galactosemia, hemoglobinopathies, hemolysis, hepatitis, starvation, functional hyper
bilirubinemia (Crigler-Najjar sy), hypermethioninemia, hyperthyroidism, hypoperistalsis, 
neonatal hypothyroidism, morbus hemolyticus neonatorum, autoimmune diseases, meco
nium ileus, hemorrhagic pulmonary infarct, right heart ventricle insufficiency, x-ray con
trast agents, Gilbert's disease, infectious diseases - (viral i. d, bacterial i. d., protozoal i. d.), 
tumors, Hirschprung's disease, hepatic congestion, hepatic malignancy, physiological jaun
dice in newborns, breast-milk jaundice, obstruction - (duodenal 0., jejunal 0.), polycyth
emia vera, hemolytic disorders, portocaval shunt, postoperatively, pyloric stenosis, congeni
tal erythropoietic porphyria, rubella, toxoplasmosis, syphilis, hepatic steatosis, meconium 
plug sy, pregnancy, RBC enzyme deficiencies - (G6PD d., pyruvate d., hexokinase d.), trans
fusion of old blood, the presence of a large hematoma in trauma, tyrosinosis, heart failure 

Interfering Factors: medicaments - (acetylsalicylic acid, chloramphenicol, novobiocin, 
pregnanediol, rifampicin, steroids, sulfonamides) 

Increased Values - conjugated + nonconjugated hyperbilirubinemia 
hepatic abscess, liver cirrhosis, hepatitis, cholestasis secondary to drugs,lymphoma, hepatic 
metastases of malignant tumors, right heart ventricle insufficiency, hepatic steatosis, preg
nancy 

Decreased Values - hypobilirubinemia 
anemia 

Interfering Factors: medicaments - (aminophenazone, antiepileptics, barbiturates, 
carbamazepine, clofibrate, corticosteroids, isotretinoin, oral contraceptives, penicillin, 
phenobarbital, sulfonamides, thioridazine, urea) 

Analy!e Age/Gender Reference Range SI Units No!e 
Bilirubin 

TOlal bilirubin I d <85.5 limol/l 
2d <154 Ilffiol/l 
3-5 d <205 llffiolJl 
Children <25.7 IimolJl 
Adults <22.2 llffiolJl 

Conjugated bilirubin <5.\ IimoVI 
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Delta Bilirubin 

Delta bilirubin is bilirubin covalently bound to albumin. Delta bilirubin formation appears 
to require an active bilirubin conjugating process. As cholestasis improves, delta bilirubin 
increases in proportion to the total bilirubin because it has a longer half-life and slower clea
rance than bilirubin. 

Increased Values 
hemolytic anemia, extra/intrahepatic cholestasis, healthy individuals, neonates with physio
logic jaundice, hemolytic conditions, syndrome - (Crigler-Najjar sy, Gilbert's sy) 

Biotin 

(syn: vitamin H, coenzyme R, protective factor X) Water-soluble monocarboxylic acid is 
considered to be a part of the vitamin B-complex. 
Function. Biotin is a prosthetic group of carboxylases (co-factor for carboxylation): acetyl
coenzyme A, propionyl-CoA, pyruvate. Important in fatty acid biosynthesis, propionic acid 
oxidation, leucine metabolism and gluconeogenesis. 

Decreased Values - hypobiotinemia 
biotin metabolism inborn errors - (propionic acidemia, beta-methylcrotonylglycinuria), 
long-term parenteral nutrition 

Bombesin 

(syn: gastrin releasing peptide - GRP) Gastrointestinal tract hormone belonging to cyto
kines. Bombesin-like peptides are produced by neurons of the central and peripheral nerv
ous system, and many other neuroendocrine cell types. Bombesin-like peptides are grouped 
into three families (bombesin family, ranatensin family and the phyllolitorin family). The 
factors known as neuromedins are members of the ranatensin subfamily. 
Function. Stimulates release of various hormones, neuropeptides and pancreatic enzymes, 
smooth muscle contractions. Involved in cardiovascular system and renal functions. GRP 
functions as mitogen in many tissues; it is produced in high concentration in small-cellu
lar lung cancer. In human mammary carcinomas it induces the synthesis of endothelins 
which act on stromal cells of the mammary gland in a paracrine manner. Bombesin is syn
thesized after electric stimulation of nerve cells and induces the release of gastrin and chole
cystokinin in the intestines and the pancreas. It has been observed that bombesin can be 
used to increase the sensitivity of cisplatin-sensitive and resistant variants of human ovar
ian carcinoma cell lines to cisplatin. 

Bone Morphogenetic Proteins 

(BMP) BMP is the generic name of a family of proteins (BMP-I through BMP-IS), identi
fied originally in extracts of demineralized bone that were capable of inducing bone forma
tion at ectopic sites. Also can be isolated from osteosarcoma cells. They have been shown 

118 Biochemical/Laboratory Parameters In Biological Matenals 



also to be expressed in a variety of epithelial and mesenchymal tissues in the embryo. BMPs 
are proteins which act to induce the differentiation of mesenchymaltype cells into chon
drocytes and osteoblasts before initiating bone formation. They promote the differentiation 
of cartilage- and bone-forming cells near sites of fractures but also at ectopic locations. 

Bradykinin 

Bradykinin is the final product of the kinin system and is split from a serum alpha-2-globu
lin precursor by the kallikreins and also by trypsin or plasmin. Bradykinin reduces blood 
pressure by dilating blood vessels. In bronchial smooth muscles and also in the intestines 
and the uterus bradykinin leads to muscle contraction. It is also one of the most potent 
known substances inducing pain. Bradykinin stimulates the synthesis of prostaglandins and 
this activity is potentiated by haptoglobin. It acts on small-cell lung cancers in a paracrine 
manner. It inhibits the growth of mammary stromal cells. Bradykinin induces the synthe
sis of IL-6 and synergizes with IL-l in the IL-l-induced resorption of bones. 

Bronchodilators 

Test Purpose. 1) to determine most-effective dose of drugs used to dilate bronchial ways, 
2) to check toxicity of bronchodilators suspected from patient history or clinical observa
tions. 

Increased Values 
bronchodilators overdose 

Cadmium 

(Cd) Trace metal element cadmium is used in alloys, pigments and batteries. Cadmium is 
present as a contaminant in some fertilisers. The metal and its soluble compounds are toxic. 
Normal exposure to cadmium is through air and food. The release of fumes can compro
mise the surrounding environment. Levels in foods such as liver and kidney from the ma
ture mammals, and oysters can be high. Cigarettes contain significant amounts of Cd that 
is available for absorption. Its absorption is dependent upon the particle size and water 
solubility of the compound. Absorbed cadmium is carried to the liver as an albumin com
plex. In the liver cadmium induces the production of metallothionine. The kidneys absorb 
the cadmiummetallothionine complex after it is released from the liver and account for up 
to half the body burden of cadmium. The majority of Cd is excreted through urine or via 
the loss of cadmium containing intestinal mucosal cells. Cadmium accumulates continu
ously throughout an individuals life. Cadmium (Cd) accumulates in tissue, concentrating 
primarily in the kidneys and liver. More than 95% of blood Cd is in the erythrocytes. 
Test Purpose. 1) Cd toxicity proof in industry exposure (vapours), 2) Cd toxicity proof in 
non-industry exposure (e.g. food and low pH fluids storage in metal can). 

Increased Values 
industrial exposure - (alloy L, battery L), smoking 
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Calcitonin 

(CT, syn: parathyroidal polypeptide, thyrocalcitonin - TCT, human calcitonin - hCT) Cal
citonin gene codes also other peptide (calcitonin gene-related peptide, CGRP). As katacalcin 
(PDN 21) is known other peptide, which is placed on procalcitonin C-terminal end and is 
deavaged in posttranslation process. Tumor marker and often a product of paraneoplastic 
secretion. 
Production. Hormone of 32 amino acids secreted by the thyroid C-cells/parafollicular cells 
as a response to elevated serum calcium levels. Gastrointestinal tract hormone (pentagas
trin) can also stimulate secretion; this is used in functional tests. 
Function. Hypocalcemic/hypophosphatemic effects. Main functions: I) inhibits bone 
resorption by regulating the osteoblasts number and activity, mobilizes Ca2+ and phosphate 
from bone, increases phosphate excretion by decreasing renal phosphate reabsorption, de
creases renal H+ secretion causing increased bicarbonate excretion and chloride retention, 
enhances renal vitamin D 3 hydroxylation and increases calcium absorption from the gut 
through effects on 1,25-(OH)P,. 2) increases calcium excretion by the kidneys -> decreas
ing serum calcium levels. Calcitonin and parathormone are inversely related in the function. 
Released by: increased calcium level, pentagastrin. Release inhibition: decreased calcium 
level. 
Test Purpose. 1) to aid in the diagnosis of thyroid medullary tumors, 2) ectopic calcitonin
producing tumors diagnosis (paraneoplastic secretion), 3) to aid in the diagnosis of unex
plained and therapeutically resistant diarrhea, 4) pheochromocytoma differential diagno
sis (to rule out MEN II sy), 5) in genetical examination of patient family with medular can
cer and MEN sy, 6) follow-up of patients with thyroid medullary carcinoma after surgery. 

Increased Values - hypercalcitoninemia 
pernicious anemia, alcoholic cirrhosis, C-cells hyperplasia of thyroid gland, hypercalcemia, 
hyperparathyroidism - (primary h ., secondary h. ), calcium infusion, Cushing's disease, 
Paget's disease, tumours - (pheochromocytoma, carcinoid sy, pancreas t., liver t., lung t., 
breast t., thyroid t., ovary t., APUD cells t. ), pancreatitis, ectopic production of calcitonin, 
pseudohypoparathyroidism, syndrome - (Zollinger-Ellison sy), thyroiditis, uremia, chro
nic renal failure 

Interfering Factors: newborns, hemolytic conditions, pregnancy, medicaments - (chole
cystokinin, epinephrine, estrogens, glucagon, oral contraceptives, pentagastrin) 

Decreased Values - hypocalcitoninemia 
exercise 

Interfering Factors: medicaments - (antiepileptics, phenytoin) 

Analyte Agc/GendN Reference Range 51 Umts Note 
Calcitonin (hCT) 

Calcium 

(Ca) 

M 
F 

3-26 
2-17 

pglml 
pglml 

Function. Creates the bone/teeth frames, involved in hemocoagulation (factor IV), kinin 
generation, enzyme regulation, neuromuscular excitability, cell-membrane permeability, 
cardiac function, hormone release and effects. Regulates excitable tissues/plasma membrane 
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potential and contraction - (striated, cardiac and smooth muscles). Ca'· is needed for trans
mitter release (Mg'· competes with Ca2+). In skeletal muscles Ca2+ activates troponin --+ 
moves tropomyosin, which exposes/activates actin. In smooth muscles Ca2+ activates con
traction by binding to calmodulin. Intracellular calcium participates in action potentials, 
contraction, motility, cell division, structural integrity, and storage procedures. The physi
ologically active form is free ionized calcium, which makes up almost half of the total cir
culating calcium. About 50% of blood calcium is ionized, the rest is protein-bound (mainly 
to albumin), about 10-15% is weakly bound to phosphates, sulfates, lactate and the remain
der is unbound. About 99% is placed in bones, 1 % is freely changeable with extracellular 
fluid. Factors influencing calcium level: parathyroid hormone, calcitonin, vitamin D, 
estrogens, androgens, carbohydrates, lactose. Blood calcium level maintenance depends on 
food intake, calcium absorption in gastrointestinal tract, renal calcium excretion, and the 
status of bone calcium reservoir. In critically ill patients, increased total serum calcium lev
els usually indicates ionized hypercalcemia, and a normal total serum calcium levels is evi
dence against ionized hypocalcemia. Ionized calcium is the preferred measurement rather 
than total calcium because it is physiologically active and can be rapidly measured. Serum 
magnesium should always be measured in any patient with hypocalcemia. Calcium has cir
cadian and seasonal variations: highest levels are at 8 PM, lowest are at 4 AM, lower in win
ter and higher in summer; ionized calcium is highest at 8 AM. 
Test Purpose. 1) to aid diagnosis of neuromuscular, skeletal and endocrine disorders, dys
rhythmias, blood-clotting deficiencies, and acid-base imbalance, 2) to help in diagnosis of 
parathyroid dysfunction, hypercalcemia of malignancy. 

Increased Values - hypercalcemia 
acidosis - (respiratory a., renal tubular a. ), tuberculous arthritis, acromegaly, berylliosis, 
dehydration, fractures, pituitary gigantism, hemoconcentration, malignant histiocytosis, 
histoplasmosis, starvation, diarrhea, hyperalbuminemia, hyperalimentation, familial hypo
calciuric hypercalcemia, hypercalcemia of malignancy, idiopathic infant hypercalciuria, 
hyperparathyroidism, hypernatremia, parathyroid hyperplasia, hyperthyroidism, A/D hy
pervitaminosis, hyperproteinemia, hypophosphatasia, hyponatremia, hypocorti-cism, hy
pothyroidism, disease - (duodenal/gastric ulcer d., Addison's d., Paget's d., Graves' d., gly
cogen storage d. type V, VII, light-chain d. ), diseases - (endocrine d., chronic liver d., granu
lomatous d. ), obstructive jaundice, immobilization - (people with osteoporosis, quadriple
gia, paraplegia), insufficiency - (adrenal cortex i., renal i.), intoxication by - (acute alcohol, 
aluminium, diuretics, lithium, magnesium, vitamin A, D), candidiasis, coccidioidomycosis, 
metastases - (bronchogenic tumor m., pancreas tumor m. ), leprosy, meningitis, mycoses, 
myxedema, tumours - (colorectum I., bone I., adrenal cortex I., endometrium I., esophagus 
I., gallbladder t., pheochromocytoma, leukemia, lymphoma, bladder I., Hodgkin's/non
Hodgkin's lymphoma, kidney I., melanoma, lung I., pancreas t., liver I., ovary adenocarci
noma, parathyroid I., plasmocytoma incl. multiple myeloma, Burkitt's lymphoma, adult 
T-cell lymphoma, mammary gland I., prostate t., Fallopian tube t., fibrosarcoma, sarcoma, 
stomach t., testes t., thyroid t., tongue t., uterus t., squamous cell carcinoma, t. producing 
VIP), nephrocalcinosis, hypercalcemic nephropathy, osteitis fibrosa cystica, osteomalacia, 
constipation, acute pancreatitis, paracoccidioidomycosis, polycythemia vera, porphyria, 
increased calcium intake - (total parenteral nutrition), ectopic PTH production, rhabdo
myolysis, organism growth, silicone granulomas, sarcoidosis, silicotuberculosis, renal trans
plant rejection, postrenal transplantation states, syndrome - (milk-alkali sy, preleukemic 
sy, Cushing's sy, MEN sy, Waterhouse-Friederichsen sy, Fanconi's sy, Zollinger-Ellison sy, 
ovarian hyperstimulation sy), tuberculosis, tuberculous enterocolitis, Hashimoto's thyroidi
tis, thyrotoxicosis, ureterolithiasis, calcium urolithiasis, vomiting, acute/chronic renal fail
ure 
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Interfering Factors: prolonged application of tourniquet, medicaments - (alkaline ant
acids, aluminum hydroxide, anabolic steroids, androgens, asparaginase, atenolol, 
benazepril, bisoprolol, calcifediol, calcipotriene, calcitriol, calcium carbonate, Ca salts, 
calusterone, captopril, chlorothiazide, chlorpropamide, chlortalidone, danazol, diethyl
stilbestrol, dihydrotachysterol, doxercalciferol, edetate calcium disodium, enalapril, 
ergocalciferol, estrogens, ethacrynic acid, fosinopril, furosemide, goserelin, hydrochloro
thiazide, indapamide, insulin, irbesartan, isotretinoin, letrozole, lithium, magnesium 
salts, megestrol, methyltestosterone, nandrolone, parathormone, paricalcitol, polythia
zide, progesterone, progestins, retinol, secretin, stilbol, sucralfate, tamoxifen, testo
lactone, testosterone, theophylline, thiazide diuretics, toremifene, tretinoin, vitamin A, 
vitamin D) 

Increased ionized calcium values 
primary hyperparathyroidism, ectopic parathyroid hormone-producing tumours, tumors, 
decreased plasma pH, excess vitamin D intake 

Interfering Factors: medicaments - (androgens, calcium carbonate, chlortalidone, die
thylstilbestrol, hydrochlorothiazides, lithium, thiazides, vitamin D) 

Decreased Values - hypocalcemia 
alkalosis, alcoholism, celiac disease, liver cirrhosis, cystinosis, vitamin D deficiency, mag
nesium depletion, dialysis, diarrhea, hyperphosphatemia, hypoalbuminemia, hypomagne
semia, anterior pituitary hypofunction, hypoparathyroidism, diseases - (renal d., hepatic 
d. ), acute/chronic renal insufficiency, lactation, fluoride intoxication, leprosy, osteoblastic 
metastases, infiltration of parathyroids with - (sarcoidosis, amyloidosis, hemochromatosis, 
tumor), increased bone mineralization, medullar thyroid tumors, malabsorption, tumors, 
nephrosis, neonatal prematurity, renal osteodystrophy, osteomalacia, osteopathies, obstruc
tive jaundice, osteoporosis, acute/chronic pancreatitis, burns, calcium resorption disorders, 
decreased intake of - (calcium, phosphorus, vitamin D), pseudohypoparathyroidism, rhab
domyolysis, rickets, resection of - (small intestine, stomach, thyroid), renal tubular acido
sis, sepsis, sprue, starvation, steatorrhea, syndrome - (Fan coni's sy, Cushing's sy, malabsorp
tion sy, nephrotic sy, toxic shock sy, DiGeorge sy, tumor lysis sy), pregnancy, tetany, blood 
transfusion (massive), newborn complications - (hyperbilirubinemia, respiratory distress, 
asphyxia, cerebral injuries, infants of diabetic mothers, prematurity, maternal hypoparathy
roidism), increased bone formation, acute/chronic renal failure 

Interfering Factors: phosphate enemas, hemodilution, medicaments - (aldesleukin, 
alendronate, amifostine, aminoglycozides, amphotericin B, anticonvulsants, antiepi
leptics, asparaginase, barbiturates, betamethasone, bumetanide, calcitonin, capreo
mycin, carbamazepine, carboplatin, chlorothiazide, cimetidine, cisplatin, corticosteroids, 
corticotropin, cortisone, cytosine arabinoside, dactinomycin, denileukin, dexametha
sone, dextrose, diuretics, estrogens, ethacrynic acid, ethanol, ethinylestradiol, etidronate, 
fluorides, foscarnet, furosemide, gentamicin, glucagon, glucocorticoids, hydrocortisone, 
interferon, isoniazid, ketoconazole, laxatives, magnesium salts, mannitol, mercurial diu
retics, methylprednisolone, mithramycin, pamidronate, pentamidine, phenobarbital, 
phenytoin, phosphorus salts, plicamycin, polymyxin, prednisolone, prednisone, pro
pranolol, propylthiouracil, rimiterol, risedronate, salbutamol, sodium polystyrene, ster
oids, tetracycline, tretinoin, triamcinolone, trimetrexate, viomycin) 

Decreased ionized calcium VALUES 
metabolic alkalosis (alkalemia), deficiency of - (magnesium, vitamin D), hemodialysis, 
primary/secondary hypoparathyroidism, diabetic ketoacidosis, acute pancreatitis, severe 
burns, pseudohypoparathyroidism, acute myocardial infarction, hyperventilation, sepsis, 
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conditions after - (transfusion with blood containing anions that complex free calcium, 
major surgery), multiple organ failure, toxic shock syndrome, fat embolism 

Interfering Factors: alcohol, calcium-binding agents - citrate, oxalate, EDTA, elder peo
ple, increased free fatty acids in serum, medicaments - (anticonvulsants, antiepileptics, 
carbamazepine, danazol, epinephrine, estrogens, fluorides, foscarnet, furosemide, gluco
corticoids, heparin, isoproterenol, laxatives, norepinephrine, phenytoin, tetracyclines) 

Analyte AgclGender Reference Range Sl Units Note 
Calcium 

Total calcium I d-4 w 
2-12m 
>Iy 
Adults 

Free ionized calcium Children 
Adults 

Calgranulins 

1.8-2.8 
2.1-2.7 
2.1-2.6 
2.15-2.55 
1.15-1.45 
1.13-1.32 

mmoUI 
mmolJI 
mmoUi 
mmoUi 
mmoUI 
mmoUi 

Calgranulins are intracellular calcium-binding proteins consisting of at least two different 
peptide chains (calgranu1in A - CAGA, calgranulin B - CAGB). These proteins are biochemi
cally related to S-100 proteins. Calgranulin A is identical with MRP-8-migration inhibition 
factor-related protein-8, calgranulin B is identical with MRP-14. Calgranulins are synthe
sized by peripheral blood neutrophil granulocytes and monocytes, and also by squamous 
cell epithelia and keratinocytes of patients with inflammatory dermatoses. They function 
as inflammatory cytokines. Elevated amounts of both calgranulins are found in the serum 
of patients with cystic fibrosis and clinically normal heterozygous carriers. MRP-8 and 
MRP-14 are found also in body fluids in inflammatory conditions and thus may be consi
dered as a very sensitive marker of inflammation. MRP-8 and MRP-14 complexes are identi
cal with the cystic fibrosis antigen (CFAG - consists of CAGA and CAGB) found to be ele
vated in the serum of cystic fibrosis homozygotes and heterozygous carriers. 

Carbohydrate-Deficient Transferrin 

(CDT) CDT represents two transferrin isomorphs (di-sialo isomorph,a-sialo isomorph), which have 
a defect glycosylation. CDT is a reliable marker of chronic alcohol abuse. Chronic alcohol 
abuse leads to N-bounded saccharide chains synthesis defect; this defect leads to the a-sialo 
and di-sialo transferrin isomorphs accummulation. Transferrin glycosylation is present du
ring postprandial period through some glycosyltranspherases. It is assumed, that their 
activity is supressed by anti-aldehyde, which is produced during high and long-lasting 
alcohol consumption. 
Test Purpose. I) diagnosis of alcoholism, 2) diagnosis of carbohydrate-deficient glycopro
tein syndromes. Patients Wtth a genetic carbohydrate-deficient glycoprotein syndrome show 
decreased levels and abnormal structure of a number of plasma glycoproteins, including 
transferrin, haptoglobin, thyroxine-binding globulin, antithrombin III and protein C. 

Increased Values 
alcoholism, false positive results - (iron deficiency, pregnancy, oral contraceptives) 
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Decreased Values 
carbohydrate-deficient glycoprotein syndrome, false negative results - (malnutrition, chro
nic infectious diseases, alcoholic liver cirrhosis) 

Carbonic Anhydrase 

(CA, syn: carbonate dehydratase, carbonate hydrolase) Lyase class enzyme that catalyzes 
dissolved carbon dioxide and carbonic acid equilibration, speeding the carbon dioxide 
movement from tissues to blood and to alveolar air. It is a zinc protein found in kidney tu
bule cells and red blood cells. 

Increased Values 
pregnancy 

Decreased Values 
renal tubular acidosis, hyperthyroidism 

Carcinoembryonic Antigen 

(CEA) Glycoprotein, belongs to heterogenous group with variable saccharide segment 
(which create a great miscellany of antigen) and remarkably constant protein segment. Four 
CEA genes have been cloned. Heterogenity is based also on the alternative mRNA-splitting 
mechanism and provokes analytic-interference problems (cross-reacting antigens) . The 
CEA levels in 10% of breast cancers without metastases are increased, in metastases it is 
50-60%. Predictive value is low (0.0061) as well in risk groups with high prevalence, this 
means that it cannot be used for screening purposes because of the low sensitivity and 
specificity. It is a tumour marker, oncofetal protein. 
Occurrence.1} physiologically in fetal period (first 6 months) in embryonic endodermal 
cells, intestine, liver, pancreas, 2) pathologically in children/adults in carcinomatous tissue 
- colon, pancreas, liver, lungs, stomach, breasts and in non-neoplastic conditions. Normally 
found also in small amounts in the blood of most healthy people. It is found also in fecal and 
pancreatobiliary secretions. CEA circulates in blood when there is rapid epithelial cells mul
tiplication, especially in the digestive system. At birth, detectable serum levels disappear. 
Day-to-day variation show 35% in persons with elevated CEA. 
Test Purpose.1} to monitor the effectiveness of colorectal and breast cancer therapy, 2) to 
assist in preoperative colorectal cancer staging, to assess surgical resection and to test for 
colorectal cancer recurrence, 3) to help in pancreatic carcinoma diagnosis and paraneo
plastic processes, 4) to help in cancer diagnosis (stomach, ovary, medullary thyroid tumors). 

Increased Values - positive 
chronic alcoholism, bronchitis, hepatic cirrhosis, pulmonary emphysema, smokers, gastri
tis, hepatitis, cholecystitis, disease - (chronic ischemic heart d., peptic ulcer d. ), diseases -
(liver d ., collagen vascular d., inflammatory bowel d., benign breast d. ), lung diseases -
(chronic I. d., infectious I. d., inflammatory I. d. ), colitis, radiation therapy, Crohn's disease, 
monitoring after carcinoma resection, tumors - (esophagus I., head I., chorion t., colorec
tum I., neck I., leukemia, uterus t., bladder t., neuroblastoma, pancreas I., liver t., lung t., 
melanoma, lymphoma, renal I., mammary gland t., prostate t., testes t., ovary t., stomach I., 
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thyroid gland t. ), pancreatitis, paraneoplastic processes, pneumonia, precancerosis - (di
verticulitis, colitis ulcerosa, rectal polyps), conditions after surgery, transfusion with CEA 
rich blood, trauma, renal failure 

Interfering Factors: medicaments - (antineoplastics, hepatotoxic drugs) 

Analyte Age/Gender Reference Range 51 Units Note 
Carcinoembryonic 
Antigen (CEA) 

Non-smokers 
Smokers 
Inductors 

Cardiac Glycosides 

<3.7 
<10.0 
<40 

Test Purpose. To monitor therapeutic levels of cardiac glycosides, 2) to check for suspected 
toxicity from patient history or onset of symptoms. 

Increased Values 
cardiac glycosides overdose 

Decreased Values 
less than therapeutic levels 

Carnitine 

(total, free L-carnitine). A betaine derivative found in skeletal muscle and liver. L-carnitine 
is a normal component of human serum. Carnitine is a co-factor involved in free fattyac
ids and acyl CoA compound transport across the mitochondrial membrane and hence to 
the site of fatty acid beta-oxidation for energy production from fat. In this capacity it also 
assists in the detoxification and excretion of these compounds. 
Test Purpose. Investigation of carnitine-deficient states. 

Increased Values - hypercarnitinemia 
ethanol, acute muscular necrosis, severe renal diseases 

Decreased Values - hypocarnitinemia 
carnitine deficiency, diabetes mellitus, cardiomyopathy, myopathies 

Interfering Factors: medicaments - (carbamazepine, phenobarbital, pivampicillin, val
proic acid) 

Analyte Age/Gender Reference Range 51 UOIts Note 
Carnitine 

free Adults F 17-45 lffiloVl 
Adult M 24-51 I1moVl 

total Adults F 23-53 I1molll 
Adult M 29-59 I1molll 
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Beta-Carotene and Carotenoids 

Carotenoids are a family of approximately 600 pigments found in all photosynthesizing 
plants. Of these approximately 50 serve as precursors to mammalian vitamin A (retinol). 
Only beta-carotene, representing approximately 25% of serum carotenoids, can form two 
vitamin A molecules from one precursor. Most beta-carotene is converted to vitamin A in 
the small intestine; both vitamin A and beta-carotene are found in serum. Serum beta-caro
tene level determinants are numerous and including dietary uptake rate, gastrointestinal 
destruction, absorption efficiency, metabolism and tissue uptake. Once in the circulation, 
beta-carotene is transported by lipoproteins: 80% are bound to LDL-C, 8% bound to HDL
C and 12% to VLDL-C. Beta-carotene is an efficient antioxidant that inactivates potentially 
dangerous reactive chemicals within the tissues including the toxic free radicals. As such, 
beta-carotene has been postulated to reduce neoplasia risk. Serum levels reflect recent 
changes in dietary intake and intestinal function. Day-to-day variation is 5-10%, lowest lev
els are in spring, and highest in fall. 
Test Purpose. 1) to Investigate suspected vitamin A deficiency or toxicity, 2) to aid visual 
disturbance diagnosis, especially night blindness and xerophthalmia, 3) to aid in skin di
seases diagnosis, e. g. as keratocytosis follicularis or ichthyosis, 4) to screen for malabsorp
tion, 5) to evaluate the serum antioxidants status. 

Increased Values 
amenorrhea, anorexia nervosa, diabetes mellitus, hemoconcentration, hypercholesterole
mia, essential hyperlipidemia, hyperlipidemia, hyperiIpoproteinemia I, II, hypothyroidism, 
liver diseases, myxedema, chronic nephritis, pancreatitis, high dietary carotene intake, 
meals, nephrotic sy, pregnancy, subacute thyroiditis 

Decreased Values 
celiac disease, low fat diet, enteritis, ethanol, smoking, cystic fibrosis, infectious hepatitis, 
diseases - (small bowel d., liver d. ), obstructive jaundice, pancreatic insufficiency, kwash
iorkor, malabsorption, malnutrition, high fever conditions, steatorrhea, pregnancy 

Interfering Factors: medicaments - (kanamycin, metformin, neomycin, oral contracep
tives) 

Analyte /\ge/Gender Reference Range SI Units Note 
Beta-Carotene 0.95-3.7 I-lmolll 

Caspases 

(caspases 1 through 14) These aspartate-specific cystein proteases are synthesized as inac
tive polypeptide precursors (zymogen). These are composed of a prodomain plus large and 
small catalytic subunits. Active caspases are tetramers consisting of 2 large and 2 small 
subunits from the cleaved proenzymes. Different caspases are capable of activating each 
other. They play an important role in programmed cell death. They constitute the effector 
arm of the cell-death pathway and effect the proteolytic degradation of other cellular com
ponents. The activation of the cascade of proteolytic caspases has been identified as the fi
nal common pathway of apoptosis in diverse biological systems. A variety of proteins are 
capable of suppressing or promoting apoptosis by interacting with and functionally antago
nizing each other. These interactions either prevent caspase activation in the case of apop-
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tosis inhibition, or promote caspase activation in the case of apoptosis induction. Group 1 
caspases (caspase 1,4,5) appear to function primarily as mediators of inflammation. Group 
2 caspases (caspase 2, 3, 7) play important role as effectors of cell death by apoptosis. Group 
3 caspases (caspase 6, 8, 9, 10) playa role in signaling apoptotic events. 

Catalase 

Enzyme, oxidoreductase, tetramer composed of identical subunits. Protoporphyrin with 
Fe'+ is the non-protein part of each subunit. It is situated in mitochondria, peroxisomes, 
leukocytes, plasma; it is soluble in erythrocytes. Catalyzes hydrogenperoxide removal -> 

water + O2 and so protecting cells. 

Increased Values - hypercatalasemia 
vitamin D deficiency, methemoglobinemia 

Decreased Values - hypocatalasemia 
brucellosis, diseases - (chronic cerebrovascular d., hepatic d., gastrointestinal tract d. ), in
toxication, tumors, cardiosurgery procedures 

Catecholamines 

Catecholamines is the name for hormones, including epinephrine = adrenaline, norepine
phrine = noradrenaline, dopamine. 
Production. Adrenal medulla hormones, peripheral postganglionic sympathetic fibres end
ings (predominantly noradrenaline), bram. 
Function. Mediate carbohydratellipid metabolism (glycogenolysis, gluconeogenesis in liver 
- beta- and alpha-receptors, glycogenolysis, glycolysis in muscles - beta-2 receptors). A1pha
I receptors intermediate: smooth muscle contraction. Alpha-I, alpha-2 receptors: vasocon
striction (subcutaneous, mucosal, splanchnic, renal). A1pha-2 receptors: platelet aggrega
tion, insulin secretion decrease, lipolysis in fatty tissue, presynaptic inhibition of mediator 
release. Beta-I receptors: myocardial contraction + positive chronotrophy, dromotrophy, 
bathmotrophy, coronary vessels dilation, gastrointestinal motility and tonus decrease, renin 
secretion increase, lipolysis in fatty tissue. Beta-2 receptors intermediate: smooth muscle 
trachea, bronchi, vessels and uterus dilation, insulin secretion increase, glucagon secretion 
of increase, thermogenic effect, glycogenolysis in muscles. Sympathetic and central nerv
ous system neurotransmitters. Catecholamines enhance cardiac output by stimulating veno
constriction, enhancing venous return, increasing the atrial contraction force -> augment
ing diastolic volume -> prolonging fiber length. Cardiac stimulation increases myocardial 
oxygen consumption. Catecholamines also accelerate fuel mobilization in the liver, adipose 
tissue, skeletal muscle -> liberating substrates (glucose, free fatty acids, lactate) into the cir
culation. Norepinephrine stimulates sodium reabsorption (extracellular fluid volume de
fence), dopamine promotes sodium excretion, norepinephrine and epinephrine promote 
cellular potassium uptake (defence against the hyperkalemia). Lowest concentrations are at 
night. 
Test Purpose.!) to rule out pheochromocytoma in patients with hypertension, 2) to help 
identify neuroblastoma, gangJioneuroblastoma and ganglioneuroma, 3) to distinguish be
tween adrenal medullary tumours and other catecholamine-producing tumors, 4) to aid 
autonomic nervous system dysfunction diagnosis, such as idiopathic orthostatic hypoten-
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sion, 5} to help in the hypertension diagnosis. Catecholamines measurement in urine has 
higher value than measurement in plasma. Also in physiological plasma values in confirmed 
tumor, catecholamine urine excretion is pathological. 

Increased Values 
anaphylaxis, adrenal medullary hyperplasia, anoxia, asphyxia, prolonged exposure to cold, 
volume depletion, progressive muscular dystrophy, endotoxins, encephalopathy, CNS he
morrhage, CNS infarction, anger, arterial hypertension, hypoglycemia, hypothyroidism, 
diseases - (kidney d., cardiac d., thyroid d. ), acute myocardial infarction, diabetic ketoaci
dosis, alcohol intoxication, hemorrhage, electroshock therapy, myasthenia gravis, tumours 
- (adrenal medullary t., carcinoid, pheochromocytoma, ganglioblastoma, ganglioneuroma, 
neuroblastoma), paraganglioma, acute intermittent porphyria, acute psychosis, conditions 
after surgery, fear, stress, shock, Guillain-Barre syndrome, thyrotoxicosis, physical exertion! 
exercise, drug withdrawal (alcohol, clonidine) 

Interfering Factors: contrast media, amine-rich foodslbeverages, upright posture, medi
caments - (acetylsalicylic acid, adrenaline, ajmaline, alcohol, aminophylline, ampheta
mines, ampicillin, alpha-i-blockers, beta-blockers, caffeine, calcium channel blockers, 
chloral hydrate, chlorpromazine, clonidine, diazoxide, disulfiram, dopamine, ephedrine, 
erythromycin, ether,hydralazine, imipramine, insulin, isoproterenol,labetalol,levodopa, 
MAO inhibitors, methenamine, methyldopa, methylxanthines, minoxidil, niacin, nico
tinic acid, nifedipine, nitroglycerin, perphenazine, phenacetin, phenothiazines, phento
lamine, promethazine, propranolol, quinidine, quinine, reserpine, riboflavin, sodium 
nitroprusside, sympathomimetics, tetracyclines, theophylline, tricyclic antidepressants, 
vasodilators) 

Decreased Values 
Interfering Factors: medicaments - (acetylsalicylic acid, alpha-2-agonists, anileridine, 
bretylium, bromocriptine, calcium channel blockers, cimetidine, clofibrate, clonidine, 
chlorpromazine, dexamethasone, disulfiram, guanethidine, imipramine, isoproterenol, 
levodopa, MAO inhibitors, propranolol, mephenesin, methocarbamol, methyldopa, 
metyrosine, nalidixic acid, penicillin, phenazopyridine, reserpine, thyroxine) 

Analytc Age/Gender Reterencc Range SI Units Note 

Catecholamine 
orepinephrine 

- recumbency 
- standing 
Epinephrine 
- recumbency 
- standing 
Dopamine 

591-2364 
1773-5320 

<382 
<546 
<196 

Cationic Antimicrobial Protein-37 

pmoln 
pmoVI 

pmoVI 
pmoVI 
pmol!1 

(CAP-37, syn: neutrophil-derived heparin-binding protein) Glycoprotein CAP-37 is found 
in azurophil granules, specialized lysosomes of the neutrophil. It is a specific and strong 
chemoattractant for monocytes and possesses antibacterial activity. CAP-37 released from 
neutrophils during phagocytosis and degranulation may mediate recruitment of monocytes 
in the second wave of inflammation. 
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Celiac Disease Antibody Profile 

(syn: antigluten antibodies, endomysial antibodies, gliadin antibodies, reticulin antibodies) 
Test includes quantitative results for antibodies to gliadin IgG, gliadin IgA, endomysial IgA, 
reticulin 19A, reticulin IgG. The presence of antibodies to anyone or a combination of three 
serum markers associated with a history of gastrointestinal disorders is consistent with a 
diagnosis of celiac disease or dermatitis herpetiformis, which are caused by sensitivity to 
gluten. Strict avoidance of gluten in the diet will control disease activity, and antibodies to 
serum markers will disappear with time. 
Test Purpose.!) to aid in the diagnosis of gluten-sensitive enteropathies and dermatitis her
petiformis, 2) to follow up of dietary restriction and challenge. 

Increased Values 
celiac disease, dermatitis herpetiformis, normal population 

Ceruloplasmin 

(CER) Acute phase alpha-glycoprotein (acute phase reactant) with oxidase activity (poly
fenol-oxidase), alpha-2-globulin, metalloprotein, copper-binding serum protein. 
Production. Synthesized in the liver and released into the blood stream after incorporation 
of copper. 
Function. Ceruloplasmin binds and transports about 95% of the copper; as additional cop
per is absorbed, CER is synthesized and avoids potential copper toxicity. Participates in 
change Fe" .... Fe'+ during its uptake by transferrin. Inactivates neurogenic amines. Day-to
day variation is 10-15%. 
Test Purpose. To aid diagnosis of Wilson's disease, Menkes' kinky hair sy, copper deficiency 
from total parenteral nutrition, and oxidative stress. 

Increased Values - hyperceruloplasminemia 
abscess of liver, aplastic anemia, rheumatoid arthritis, cirrhosis - (hepatic c., primary bil
iary c. ), smoking, hepatitis, hyperthyroidism, cholestasis, diseases - (infectious d., hepatic 
d., inflammatory d. ), obstructive icterus, copper intoxication (chronic), increased basal 
metabolism, tumours - (acute leucemia, Hodgkin's disease), nephrosis, tissue necrosis, ex
tra/intrahepatic biliary tract obstruction, stress, thyrotoxicosis, trauma, extreme exercise 

Interfering Factors: pregnancy, IUD (intrauterine device), medicaments - (androgens, 
antiepileptics, carbamazepine, estrogens, ethinylestradiol, methadone, oral birth-control 
pills, phenobarbital, phenytoin, tamoxifen) 

Decreased Values - hypoceruloplasminemia 
anemia, hepatic cirrhosis, hepatolenticular degeneration (Wilson's disease), inherited ceru
loplasmin deficiency, chronic hepatitis, hyperalimentation, infectious diseases, idiopathic 
hypoceruloplasminemia, congenital hemolytic icterus, kwashiorkor, malabsorption, mal
nutrition, tumours, copper nutrition deficiency, nephrosis, sclerosis multiplex, sprue, syn
drome - (Menke's sy, nephrotic sy), long-term parenteral nutrition, liver failure 

Interfering Factors: newborns up to 6 months, medicaments - (asparaginase) 

Analyte Age/Gender ReteH'ncc Range SI Un,ts Note 
Cerulopla min 0.15-0.45 mgll 
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Chemokines 

Generic name given to a family of pro-inflammatory activation-inducible cytokines. Accor
ding to the chromosomal locations of individual genes two different subfamilies of chemo
kines are distinguished (alpha-chemokines, beta-chemokines). Gamma-chemokines differ 
from the other chemokines by the absence of a cysteine residue. Chemokines are essential 
mediators of normal leukocyte trafficking. They are multipotent cytokines that localize and 
enhance inflammation by inducing chemotaxis and cell activation of different types of in
flammatory cells typically present at inflammatory sites. Chemokines and other mediators 
are secreted also by these cells. Many genes encoding chemokines are expressed strongly 
during the course of a number of pathophysiological processes including autoimmune dis
eases, cancer, atherosclerosis and chronic inflammatory diseases. Several chemokines have 
been shown to modulate the growth of hematopoietic progenitor cell types and may thus 
have functions in hematopoiesis. May play also a role in trafficking of hematopoietic pro
genitor cells in and out of the bone marrow in inflammatory conditions. 
Chemokines. IL-8, MCP-l, 2, 3 (monocyte chemoattractant protein, monocyte chemotac
tic protein, monocyte chemotactic protein and activating factor), MIP-l (macrophage in
flammatory protein), MIP-2, MIP-3, MIP-4, MIP-S, NAP-2 (neutrophil activating protein), 
PF-4 (platelet factor), beta-TG (beta-thromboglobulin), GCP-2 (granulocyte chemotactic 
protein), SDF-l-alpha/beta (stromal cell-derived factors), lymphotactin, PBP (platelet ba
sic protein), CTAP-III (connetive tissue-activating protein-3), eotaxin (eosinophil-active 
chemokine), ENA-78 (epithelial-derived neutrophil attractant 78), MGSA/GRO (melanoma 
growth-stimulating activity/growth-related oncogen alpha), monotactin 1, megakaryo
cyte-stimulatory factor, oncostatin A, neurotactin, endothelial cell growth inhibitor, heparin 
neutralizing protein, IP-I0 (gamma interferon-inducible protein 10), MIG (monokine in
duced by interferon gamma), RANTES (regulated on activation, normal T-cell expressed 
and secreted) 
Chemokines involved in hemopoiesis. MIP-l-alpha, MIP-l-beta, MIP-2-alpha, IL-8, IL-lO, 
PF-4 

Chloride 

(Cl-, syn: plasma chloride, Cl anion) Principal inorganic anion of the extracellular fluid. 
Function. Maintain acid-base and water balance and all body fluids component, e. g. gastric 
juice. When chloride (HCl, NH.Cl) are lost -> alkalosis follows, if Cl- is retained/ingested-> 
acidosis follows. Chloride with natrium play an important role in body fluids osmolality 
control. 
Test Purpose. 1) to detect acid-base imbalance and to aid fluid status and extracellular ca
tion-anion balance evaluation, 2) to monitor NaCI intake, 3) to monitor chloride loss, 4) to 
monitor potassium balance disorders. 

Increased Values - hyperchloremia 
acidosis - (metabolic a., hyperchloremic metabolic a., metabolic a. after salicylate poison
ing, renal tubular a. ), respiratory alkalosis, uretero-sigmoid anastomosis, anemia, hepatic 
cirrhosis, dehydration, cardiac decompensation, diabetes insipidus - (central d. i., nephro
genic d. i. ), diuresis - (osmotic d., postobstructive d. ), eclampsia, diarrhea, hyperalimenta
tion, hyperparathyroidism, intestinal fistulas, pregnancy induced hypertension, hyperven
tilation, endocrine diseases, renal insufficiency, nephrosis, plasmocytoma (incl. multiple 
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myeloma), burns, aldosterone/antidiuretic hormone secretion disorders, sweating (chloride 
skin loses), lost of pancreatic secretion, ileal loops, overtreatment with saline solution, in
creased chloride intake, decreased water intake, hypernatremic conditions, syndrome -
(Cushing's sy, nephrotic sy), ureterosigmoidostomy, failure - (cardiac f., renal f. ) 

Interfering Factors: medicaments - (acetazolamide, ammonium chloride, androgens, 
boric acid, bromides, chlorothiazide, cholestyramine, corticosteroids, cortisone, cyclos
porine, diuretics - carboanhydrase blockers, estrogens, guanethidine, heparin, methyl
dopa, nonsteroidal antiinflammatory drugs, phenylbutazone, streptozocin, tnamterene) 

Decreased Values - hypochloremia 
acidosis - (diabetic a., metabolic a., chronic respiratory a. ), metabolic alkalosis, anesthesia, 
hepatic cirrhosis, kalium defiCiency, diabetes mellitus, pulmonary edema, emphysema, 
small bowel fistulae, diarrhea, hyperglycemia, overhydration, hypothyroidism, secondary 
hypoventilation, acute infectious diseases, insufficiency - (adrenal cortex i., renal i. ), wa
ter intoxication, colitis ulcerosa, hemorrhage, Addison's disease, interstitial nephritis, salt 
losing nephropathy, pyloric obstruction, gastrointestinal suction, pneumothorax, pneumo
nia, poliomyelitis, burns, excessive sweating, insufficient chloride intake, repeated ascites 
puncture, kalium balance disorders, organism overheating, pseudohyponatremia, increased 
intake of bicarbonates, conditions - (edematous c., hyponatremic c. ), prolonged gastric suc
tion, respiratory losses, excessive chloride loss, syndrome - (Bartler's sy, Cushing's sy, ne
phrotic sy, SIADH), acid vomiting, failure - (cardiac f., renal f. ) 

Interfering Factors: medicaments - (aldosterone, amiloride, barbiturates, bicarbonates, 
bromides, bumetanide, carbamazepine, chlorpromazine, chlortalidone, clofibrate, cor
ticosteroids, cortisone, diuretics, ethacrynic acid, furosemide, gentamicin, hydrochloro
thiazide, hypertonic infusions, indapamide, laxatives, mercurial diuretics, metolazone, 
morphine, poly thiazide, prednisolone, steroids, thiazides, tolbutamide, triamterene, 
tricyclic antidepressants) 

Analyte Age/Gender Reference Range SI Units Note 
Chloride I d-4w 

2-12m 
>Iy 
Adult 

95-116 
93-112 
96-111 
98-106 

Cholecystokinin-Pancreozymin 

mmol/1 
mmol/l 
mmoUI 
mmoUI 

(CCK-PZ) Gastrointestinal tract peptide (small intestine I-cells) with neurocrine (neuro
transmitter) and endocrine effects. 
Production. Duodenum, jejunum, hypothalamus. 
Function. Stimulates pancreatic amylases (major stimulus for zymogen release), bicarbo
nates, insulin, glucagon, pancreatic polypeptide secretion. Causes gallbladder contraction, 
Oddi's sphincter relaxation, gastric smooth musculature contraction, slows gastric empty
ing, increases intestinal peristalsis. Secretion is stimulated by food, fatty acids, calcium and 
amino acids in gastrointestinal tract. 

Increased Values 
celiac disease, disease - (Irritable bowel d., gastric ulcer d. ), pancreatic exocrine insufficien
cy, chronic pancreatitis, fatty food intolerance, response to meals abolished after vagotomy, 
postgastrectomy states 
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Interfering Factors: medicaments - (caffeine) 

Decreased Values 
response to meals abolished by atropine 

Cholesterol 

(syn: total cholesterol, lipid fraction) Steroid alcohol (sterol). 
Metabolism. Dietary cholesterol is first hydrolyzed by cholesterol esterase .... to free choles
terol before It is absorbed by intestinal mucosa. Absorption of free cholesterol requires bile 
salts and lecithin. Then cholesterol in the intestinal mucosal cells is incorporated into lipid 
protein macromolecular complexes known as chylomicrons, which enter into circulation via 
the lymphatic system. After undergoing certain catabolic processes, lipid and apo-protein 
components exchange, the chylomicron remnants containing mostly the cholesterol ester 
are taken up by the liver. When dietary cholesterol derived from the chylomicron remnants 
is insufficient .... the liver synthesizes its own cholesterol by mcreasing the rate limi-ting 
enzymatic activities. Intrahepatic cholesterol, triacylglycerols and apoproteins are reassem
bled into lipoproteins called VLDL-C and released into circulation. In the circulation VLDL
C undergoes several compositional changes by mteracting With lecithin cholesterol 
acyltransferase, HDL-C and lipoprotein lipase .... VLDL-C is transferred into LDL-C after 
releasing/exchanging most of its triacylglycerols and apolipoproteins. LDL-C delivers cho
lesterol to all peripheral tissues and cells with LDL-C receptors. Once cholesterol enters the 
cells .... the cholesterol esters are hydrolyzed .... to free cholesterol by cholesterol esterases. 
When the free cholesterol supply exceeds cellular metabolic requirements .... the enzyme 
acylcholesterol acyltransferase .... is activated to esterify free cholesterol to cholesterol es
ter for storage. 
Production. Synthesis occurs in nearly all cells. The liver, intestine, adrenal glands and go
nads are the major cholesterol biosynthesis sites. Metabolization in liver .... bile acids crea
tion. 
Function. Substrate for adrenal and gonadal hormones production and production of all 
membrane structures (essential cell membranes structural component). Concentration is 
determined by metabolic functions - influenced by heredity, nutrition, endocrine factors, 
integrity of vital organs - kidney, liver. Cholesterol metabolism is intimately associated with 
whole lipoprotein metabolism. Cholesterol is transported by the low-density lipoproteins 
(LDL-C) 60-75% and high-density lipoproteins (HDL-C) 15-35%. Day-to-day levels varia
tion is 7%,3-5% higher in winter and lowest in summer. 
Test Purpose. 1) to assess coronary artery disease risk, 2) to evaluate fat metabolism, 3) to 
aid diagnosis of nephrotic sy, pancreatitis, hyperurikemia, hepatic diseases and hypolhyper
thyroidism,4) general and genetic screening, 5) to assess the patients' atherosclerosis con
dition, 6) to assess the patients' state with xanthoma, xanthelasma, arcus lipoides, 7) to mo
nitor hypertension, 8) to monitor patients in dialysis program. 

Increased Values - hypercholesterolemia 
metabohc acidosis, alcoholism, analbuminemia, aplastic anemia, inhalatory anesthesia, 
angina pectoris, anorexia nervosa, atherosclerosis, primary biliary cirrhosis, diabetes mel
litus, dialysis program,gout (uratic arthritis), dysglobulinemia, smoking, pheochromocyto
ma, gammopathy, glomerulonephritis, chronic hepatitis, idiopathic hypercalcemia, primary 
hyperlipoproteinemia, arterial hypertension, hyperuricemia, hypoproteinemia, hypothy-
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roidism, cholangitis, cholecystitis, cholecystopathy, cholelithiasis, extra/intrahepatic 
cholestasis, disease - (cholesteryl ester storage d., von Gierke's disease, coronary artery d., 
ischemic heart d. ), obstructive icterus, acute cardiac infarction (the levels i quickly from 
the 2nd day, it is possible to evaluate only after 3-4 months), cretinism, macroglobulinemia, 
myxedema, tumors - (t. of pancreas, plasmocytoma, t. of prostate, t. of biliary ways), nephri
tis, nephrosis, obesity, bile duct blockage, pancreatitis, total pancreatectomy, acute intermit
tent porphyria, peripheral artery circulatory disorders, increased cholesterol intake, stru
mectomy, syndrome - (nephrotic sy, Werner's sy), gravidity, thyropathy, xanthelasma, xan
thoma, chromc renal failure 

Interfering Factors: medicaments - (acetylsalicylic acid, ammoglutethimide, amino
pyrine, amiodarone, amprenavir, androgens, ascorbic acid, asparaginase, atenolol, be
nazepril, beta-blockers, betamethasone, bexarotene, bisoprolol, buserelin, captopril, 
catecholamines, chenodeoxycholic acid, chlorpromazine, chlortalidone, cholestatics, 
corticosteroids, cortisone, cyclosporine, danazol, dexamethasone, diclofenac, disulfiram, 
diuretics, enalapril, epinephrine, ergocalciferol, estrogens, ether, etretinate, fosinopril, 
furosemide, glucocorticoids, glutethimide, hepatotoxic medicaments, hydrochlorothi
azide, hydrocortisone, imipramine, indapamide, indinavir, irbesartan, isotretinoin, 
letrozole, levobetaxolol, levodopa, lisinopril, losartan, methyltestosterone, metolazone, 
metoprolol, miconazole, moexipril, mycophenolate, nandrolone, nelfinavir, norethis
terone, oral contraceptives, oxymetholone, phenothiazines, phenytoin, pindolol, pred
nisolone, prednisone, prochlorperazine, progestins, propranolol, ritonavir, rosiglitazone, 
salicylates, saquinavir, sirolimus, testosterone, thiazides, ticlopidine, tocopherol, torse
mide, tretinoin, triamcinolone, triamterene, troglitazone, valsartan, viomycin, vltamm 
A, vitamin C, vitamin D) 

Decreased Values - hypocholesterolemia 
alpha-/beta-lipoproteinemia, anemia - (megaloblastic a., hemolytic a., permcious a., thalas
semia), arthritis - (chronic a., rheumatoid a. ), avitaminosis A, cirrhosis of liver, apoli
poproteins deficiency, acute liver dystrophy, endocarditis, pancreatic fibrosIs, hemophilia, 
viral hepatitis, starvatIOn, hyperthyroidism, hypolipoproteinemla, disease - (chronic ob
structive pulmonary d., Tangier d., Gaucher's d. ), diseases - (infectious d., hepatic d., acute 
inflammatory d., myeloproliferative d. ), hemolytic icterus, ileus, poisoning by - (arsenic, 
phosphorus, chloroform, tetrachlormethane), cachexia, intestinal lymphangiectasIs, malnu
trition, myocarditis, tumours, hepatocellular necrosis, osteomyelitis, chronic interstitial 
pneumonia, undernutrition, poly trauma, severe burns, severe liver lesion by - (chemicals, 
medicaments), cerebral palsy, mental retardation, conditions - (postoperative c., septic c. ), 
steatorrhea, malabsorption sy, thrombocytopathy, tuberculosis, thyrotoxicosis, uremia, 
heart failure 

Interfering Factors: medicaments - (acetylsalicylic acid, ACTH, allopurinol, aminosali
cylic acid, amiodarone, androgens, antibiotics, ascorbic acid, asparaginase, azathioprine, 
bunitrolol, calcium channel blockers, carbutamide, chlorpropamide, cholestyramine, 
clofibrate, clomiphene, clonidine, cortisonoids, doxazosin, enalapril, erythromycin, 
estradiol, estrogens, ethinylestradlOl, fenfluramine, fenyramidol, glibenclamide, guanfa
cine, haloperidol, hepatotoxic medicaments, hydralazine, interferon, isoniazid, kana
mycin, ketoconazole, levothyroxine, lovastatin, mepindolol, metoprolol, metyrapone, 
neomycin, norgestrel, oral contraceptives, paromomycin, pentetrazol, phenformin, phe
nobarbital, pravastatin, prazosin, probucol, simvastatin, spironolactone, tamoxifen, 
tetracycline, thyroxine, tolbutamide) 
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Analyte Age/Gender Reference Range 51 Umts Note 
Chole lerol 

TOlal <4w 1.3-<4.4 mmoUI 
2-12m 1.6-4.5 mmoln 
Adult 2.8-5.2 mmoUI 

HDL F >1.68 mmolJl 
M >1.'45 mmoUI 

LDL Aduhs <3.2 mmolJl 
<2.8 mmoUI See ref. 

ranges note 

VLDL 0.1-0.5 mmolJl 

HOL-Cholesterol 

(HDL-C, syn: high-density lipoprotein - HDL) HDL-C is an important high-density lipo
proteins part. 
Production. HDL-C is synthesized and secreted in the liver and intestine, contains 20-50% 
of circulating cholesterol. The nascent HDL-C complexes contain 50% proteins and 50% 
lipids. Lipid is composed mainly of phospholipids (25-30%), cholesterol esters (15-20%), 
cholesterol (5%) and triacylglycerols (3%). 
Function. Reverse cholesterol transport between lipoproteins. HDL-C transports cholesterol 
esters from the peripheral cells/tissues to the liver, where the HDL-C is degraded and the 
cholesterol is released --> bile excretion. A close negative relation between TAG and HDL-C 
exists. HDL-C inhibits cellular uptake of low-density lipoproteins and serves as a circulat
ing reservoir of Apo C-II, Apo A-I, Apo A-II. Anti-atherogenic factor. It is necessary to evalu
ate it with total cholesterol (ideal ratio I : 3) and triacylglycerols. Borderline ratio is 4. 5; in 
higher values there is significantly rising ischemic heart disease risk regardless of total cho
lesterol concentration. 5-8% day-to-day concentration variation. 
Test Purpose. I) to assess ischemic heart disease risk, 2) to determine classification of dys
lipoproteinemias, 3) in hypercholesterolemia screening or genetic screening. 

Increased Values 
alcoholism, primary biliary cirrhosis, familial hyper-alpha-lipoproteinernia, weight reduc
tion, moderate ethanol consumption (up to 30 g a day), chronic liver disorders, pregnancy 
(2"d trimester), nutrition (polyunsaturated fatty acids), regular endurance aerobic physical 
exercise 

Interfering Factors: medicaments - (androgens, antiepileptics, ascorbic acid, atenolol, 
carprazidil, carbamazepine, celiprolol, cimetidine, clofibrate, cyclofenil, doxazosin, es
tradiol, estrogens, ethanol, ethinylestradiol, gemfibrozil, glutethimide, hydrochlorothia
zide, indapamide, insulin, isotretinoin, lovastatin, mepindolol, niacin, nicotinic acid, 
nisoldipine, norethisterone, oral contraceptives, phenobarbital, phenytoin, pindolol, 
pravastatin, prazosin, prednisone, salbutamol, simvastatin, terbutaline) 

Decreased Values 
abetalipoproteinernia, AIDS, alcoholism, chronic anemias, angina pectoris, atherosclerosis, 
primary biliary cirrhosis, deficiency - (lipoprotein lipase co-factor (Apo C-II) d., LCAT d.), 
diabetes mellitus (untreated), diet high in carbohydrates, smoking, chronic hepatitis, star
vation, hyperuricemia, arterial hypertension, hypertriacylglycerolemia, hyperthyroidism, 
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familial hypo-alpha-lipoproteinemia. hypothyroidism. cholestasis. disease - (ischemic 
heart d .• Tangier d .• Niemann-Pick d. ). diseases - (acute infectious d .• myeloproliferative 
d .• liver d. ). prolonged physical inactivity. myocardial infarction. malabsorption. malnutri
tion. nephrosis. obesity. surgery. hepatocellular disorders. weight reduction in overweight 
individuals. acute stress. nephrotic sy. trauma. uremia. nutrition. xanthoma. chronic renal 
failure. menopause. puberty in male 

Interfering Factors: medicaments - (anabolic steroids. androgens. atenolol. beta
blockers. carbamazepine. chenodeoxycholic acid. chlorpropamide. chlortalidone. ci
metidine. clofibrate. corticoids. cyclofenil. cyproterone. danazol. diuretics. doxazosin. 
estrogens. etretinate. furosemide. interferon. interleukin. isotretinoin.lovastatin.lyne
strenol. methyldopa. metoprolol. nadolol. neomycin. nicotinic acid. norethisterone. 
norgestrel. oxprenolol. oral contraceptives. phenobarbital. phenothiazines. phenytoin. 
pravastatin. prazosin. prednisolone. probucol. progesterone. progestins. propranolol. 
ranitidine. simvastatin. sotalol. spironolactone. stanozolol. terbutaline. thiazides) 

IDL-Cholesterol 

(IDL-C. syn: intermediate-density lipoprotein - IDL. floating beta-lipoprotein) IDL-C is in
termediate product of VLDL-C catabolism which contains about 15% proteins. 25% 
phospholipids. equal amounts (30%) of cholesterol and triacylglycerols. the protein com
ponent is composed of Apo B (6%). Apo E (30%) and Apo C (10%). IDL-C undergoes fur
ther catalytic conversions to LDL-C. containing almost pure cholesterol core esters and Apo 
B on the surface. IDL-cholesterol is not measured individually. but because new knowledge 
about lipoprotein interconversion and functional measurement significance. its time will 
come. 

Increased Values 
diabetes mellitus. gout. maintenance hemodialysis. hyperlipoproteinemia (type III). hy
pothyroidism. acute renal failure 

LDL-Cholesterol 

(LDL-C. syn: low-density lipoprotein - LDL. beta-lipoprotein) LDL-C consists of about 50% 
cholesterol. 10% triacylglycerols. 20% protein. 17% phospholipids. The protein component 
is composed of Apo B (96%) with only trace amounts of Apo C and Apo A. 
Function. Originates by VLDL-C degradation. One of the most important ischemic heart 
disease risk factors. and an atherogenic factor; it is the major cholesterol-carrying lipopro
tein in normal plasma. Transports cholesterol from liver to the peripheral tissues. LDL-C 
metabolism is in closed connection with LDL-receptors interaction in fibroblasts. vascular 
system smooth muscular cells and lymphocytes. LDL-C is catabolized in the liver and peri
pheral tissues. Excess free cholesterol accumulation gives these cells a "foam cell" appear
ance. a basic component of atherosclerotic plaques. 
Test Purpose. 1) to assess the coronary artery disease risk. 2) to determine hyper/hypo
lipoproteinemia classification and to help differential diagnosis. 3) in genetic screening. 
4) to assess atherogenic process biochemical activity. 5) to monitor hypertension therapy 
with beta-blockers and diuretics. 6) to help in insulin dependent diabetes mellitus and 
hyperuricemia diagnosis. 
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Increased Values 
anorexia nervosa, arcus corneae, atherosclerosis, diabetes mellitus, dysgammaglobulin
emia, smoking, familial hypercholesterolemia, pheochromocytoma, gammopathies, glyco
genosis, viral hepatitis, hereditary hyperlipoproteinemia, arterial hypertension, hyperuric
emia, hypothyroidism, coronary artery disease, diseases - (renal d., hepatic d. ),lipoidosis, 
obesity, hepatic obstruction, acute pancreatitis, plasmocytoma (incl. multiple myeloma), 
porphyria, increased food intake - (fatty foods, animal fats), stress, syndrome - (Cushing's 
sy, nephrotic sy), pregnancy, xanthoma, chronic renal failure, acute myocardial infarc
tion 

Interfering Factors: medicaments - (androgens, atenolol, beta-blockers, carbamazepine, 
catecholamines, chenodeoxycholic acid, chlortalidone, corticoids, cyclosporine, danazol, 
diuretics, estrogens, ethanol, etretinate, furosemide, glutethimide, hydrochlorothiazide, 
isotretinoin, lynestrenol, norethisterone, oral contraceptives, progestins, stanozolol, 
thiazides) 

Decreased Values 
abetalipoproteinemia, chronic anemias, alpha-lipoprotein deficiency (Tangier disease), diet 
high in polyunsaturated fats, severe hepatocellular dysfunction, starvation, intravenous 
hyperalimentation, hyperlipoproteinemia (type I), hyperthyroidism, diseases - (chronic 
infectious d., inflammatory joint d., myeloproliferative d., chronic pulmonary d. ), myocar
dial infarction, malabsorption, malnutrition, plasmocytoma (inc!. multiple myeloma), 
burns, severe stress conditions, Reye's sy, trauma 

Interfering Factors: medicaments - (aminosalicylic acid, chlorpropamide, cholestyra
mine, cimetidine, clofibrate, colestipol, doxazosin, estradiol, estrogens, gemfibrosil, 
mterferon, interleukin, ketoconazole, lovastatin, mepindolol, metoprolol, neomycin, 
nicotinic acid, pravastatin, prazosin, probucol, progesterone, propranolol, simvastatin, 
terazosin, thyroxine) 

VLDL-Cholesterol 

(VLDL-C, syn: very low-density lipoprotein - VLDL, pre-beta-lipoprotein). 
Production. VLDL-C is synthesized in the liver and intestine. Contains about 44-60% tria
cylglycerols, 20-23% phospholipids, 11-14% cholesterol esters, 5-8% cholesterol, 4-11 % 
apoproteins. 
Function. VLDL-C is catabolized rapidly to IDL-C (intermediate-density lipoprotein) and 
later to LDL-C. VLDL-C transport endogeniously synthesized triacylglycerols from the liver 
and intestine to the peripheral tissues. In healthy individuals, VLDL-C represents about 
22-33% of the total circulating lipoproteins. 
Test Purpose. I) to assess coronary artery disease risk, 2) a part of dyslipoproteinemias clas
sification. 

Increased Values 
alcoholism, lecithin cholesterol acyltransferase deficiency, juvenile diabetes mellitus, 
dysproteinemia, glycogenoses (glycogen storage disease), hyperprebetalipoproteinemia, 
hypothyroidism, systemic lupus erythematosus, Gaucher's disease, Niemann-Pick disease, 
obesity, pancreatitis, excessive food intake (especially simple carbohydrate), nephrotic sy, 
pregnancy (3,d trimester), uremia 

Interfering Factors: nonfasting specimen, medicaments - (beta-blockers, cortico
steroids, estrogens, oral contraceptives, thiazide diuretics) 
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Cholinesterase 

(CHS, syn: choline esterase, acetylcholinesterase, acylcholinesterase - ACHS, AChE, ACHE, 
CHE, acylhydrolase) CHS is a group of 13 genetically determined enzymes, which are split
ting acetylcholine esters, 11- and butyrylcholine esters. Two specific isoenzymes are known 
as acetylcholinesterases, others are pseudocholine esterases. A cholinesterase test is used to 
measure 2 enzyme groups that hydrolyze acetylcholine: 1) acetylcholinesterase (cholineste
rase I) - in spleen erythrocytes, gray matter of the brain, lungs and at nerve endings, 2) 
pseudo choline esterase (choline esterase II) - in plasma, produced primarily in the liver and 
appearing slightly in the pancreas, intestine, heart and white matter of the brain. Cholineste
rase activity present in the serum/plasma hydrolyses both choline and aliphatic esters, has 
a broader range of esterolytic activity and is referred to as "pseudo-" or "nonspecific" 
cholinesterase. It hydrolyses acetylcholine only slowly. The systematic name for acetylcho
linesterase is acetylcholine acetylhydrolase. Systematic name for cholinesterase (serum/ 
plasma) is acylcholine acylhydrolase). Measurable choline esterase activity in serum belongs 
nearly exclusively to pseudo choline esterase activity produced in the liver. Because of a 
lower method specifity (67%) and sensitivity (49%), the tests are evaluated in combination 
with other activities. Choline esterase synthesis in the liver is connected with albumin syn
thesis. 
Function. Enzyme, splits esters of choline and fatty acids. Enzyme responsible for prompt 
acetylcholine hydrolysis is released at the nerve endings to mediate neural impulses across 
the synapse to choline and acetate. CHS degradation is necessary to nerve repolarization so 
that it can be depolarized in the next conduction event. In the muscles cholinesterase in
activates acetylcholine released at motor nerves end fibres -> relaxation of contracted mus
cles. Atypic choline esterase can induce neuromuscular blockage after anesthetics admin
istration (succinylcholine), rapidly splitting in normal conditions. Although variants A and 
F are normal in serum, they hydrolyze anesthetics slowly. Variants S, J, K are present in low 
concentrations so hydrolysis is also disordered. 
Test Purpose. 1) to assess liver function and aid in the diagnosis ofliver disease, 2) to as
sess overexposure to insecticides containing organophosphate and carbamate compounds, 
3) to detect those who may have adverse reactions to muscle relaxants, 4) to predict, before 
surgery or electroconvulsive therapy, the patient's response to succinylcholine, 5) to prevent 
or evaluate prolonged anesthetic effect, prolonged apnea after surgery, 6) to establish pa
tient's baseline value before exposure. 

Increased Values 
sickle cell anemia, anxiety, diabetes mellitus (II. type), exudative enteropathy, hemo
chromatosis, benign hyperbilirubinemia (Gilbert's disease), hyperthyroidism, tumors of 
breast, nephrosis, obesity, obese diabetic patients, psychiatric states, liver steatosis, neph
rotic sy, thyrotoxicosis 

Decreased Values 
hepatic amebiasis, anemia, hepatic cirrhosis, exfoliative dermatitis, dermatomyositis, pro
gressive muscular dystrophy, pulmonary embolism, paroxysmal nocturnal hemoglobinuria, 
acute/chronic hepatitis, pregnancy mduced hypertension (PIH), hypothyroidism, diseases 
- (skin d., infectious d., renal d., liver d., muscular d. ), obstructive jaundice, cardiac infarc
tion, intoxication by - (fungi, organophosphates, heavy metals), cachexia, chemical military 
agents - (sarin, tabun, tri!on), malabsorption, malnutrition, tumor metastases, monitoring 
of nutrition status, tumours, congenital cholinesterase deficiency, irradiation, plasmapher-
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esis, undernutrition, severe burns, hepatocellular damage, decreased proteosynthesis, re
lapse of megaloblastic anemia, sepsis, conditions after surgeries, trichinellosis, pregnancy 
(3rd trimester), congestive heart failure 

Interfering Factors: medicaments - (ACHE blockers, anabolic steroids, atropine, caf
feine, chlorpromazine, cimetidine, codeine, cyclophosphamide, cytostatics, estrogens, 
glucocorticoids, iodide, lithium, MAO blockers, neuromuscular relaxants, neostigmine, 
oral contraceptives, phenothiazines, physiostigmine, procainamide, quinidine, raniti
dine, streptokinase, testosterone, theophylline, vitamin K) 

Analyte Age/Gender Reference Range SI Units Note 
Cholinesterase 
(CHE) 

Chromium 

Children. adults 
( • F >40y) 
F 16-39 Y 
F 18-39 Y 

88-215 
72-187 
52-160 

J1kat/l 
J1katll 
J1katll See ref. 

ranges note 

(Cr) Metal ultratrace element. Chromium compounds adopt three oxidation states, 3+, 4+ 
and 6+. The oxidation state determines toxicity, metabolism and excretion. Occupational ex
posure is related to the industry of steels, photography, pigments, leather tanning, wood pre
servation solutions, electroplating, plating chemicals and cement. Chromium is present in 
solutions used for total parenteral nutrition as a contaminant. Cutaneous absorption of hex a
valent form has been demonstrated. Pulmonary absorption is related to water solubility. 
Very little chromium is absorbed in the gut. Trivalent chromium after absorption binds to 
the beta globulin fraction in serum proteins, specifically to transferrin. Chromium is dis
tributed diffusely in the body with generally higher levels found in kidney, liver, spleen and 
blood. Chromium is primarily excreted in the urine. 
Function. Glucose tolerance factor as part of a trivalent chromium - Cr3+ and nicotinic acid 
complex. Involved in lipid metabolism. Influences insulin action (CrH) in peripheral tissues 
(action on the cell surface). Chromium is an essential micronutrient and is suspected of 
playing a role in glucose tolerance. 
Sources. Meats and whole-grain products are the best chromium sources. Pure metallic 
chromium is nontoxic. Cr" is considerably more toxic than Cr'+. Iron competetively inhib
its the binding of Cr3+ to transferrin. Recommended specimens: serum, urine, hair. 
Test Purpose. 1) to evaluate suspected chromium toxicity or exposure, 2) to follow patients 
who receive chromium for a long time in their parenteral nutrition, 3) to evaluate acquired 
glucose intolerance in refeeding programs, and in parenteral or enteral nutrition, 4) to evalu
ate insulin resistance in nonseptic patients during parenteral nutrition. 

Increased Values 
professional (occupational) exposure (Cr6+) 

Decreased Values 
diabetic children, chromium intake deficiency, kwashiorkor, elder people, breast feeding, 
gastrectomy, severe burns, severe injuries, chronic severe diseases, postsurgery conditions, 
alcohol abuse, excessive stress conditions, malnutrition, insulin resistance in noninsulin
dependent diabetes mellitus (NJDDM), pregnancy, impaired glucose tolerance in under
nourished children, total parenteral nutrition 
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Chromogranin A, 8, C 

(CgA, CgB, CgC) Chromogranins are ubiquitary acid secretory proteins from the chromo
granin/secreto-granin group. They are stored/released from many neuroendocrinous cells 
and organs creating a so-called disperse neuroendocrine system (DNS).Its activity is a part 
of tumorous and neurodegenerative processes in the adrenals, chromaffin tissue, thymus, 
stomach, GIT, pancreas, thyroid, parathyroid and prostate. Chromogranin A (known also as 
parathyroid secretory protein-I) is costored and coreleased with parathyroid hormone from 
storage granules in the parathyroid gland in response to hypocalcemia. CgA is also costored 
and co-released with catecholamines from storage granules in the adrenal medulla. It has 
been suggested that CgA may play an autocrine role as a glucocorticoid responsive inhibi
tor regulating the secretion of peptides derived from proopiomelanocortin (POMe). Chro
mogranin B (known also as secretogranin-I) is a tyrosine-sulfated protein found in a wide 
variety of peptidergic endocrine cells. Chromogranin B is main part of the prostatosomes. 
About 50% of prostate cancers contain neuroendocrine cells; less than 2% are of neuroen
docrine origin. Similar situations occur with stomach cancer, mammary gland ductal can
cer, intraductal papilloma of pancreas, anaplastic neuroendocrine lung cancer, and kidney 
cancer. Chronic atrophic gastritis type A is connected with fundus neuroendocrine cell 
stimulation and with CgA increase. Brain CgA is present in areas which are affected with 
neurodegenerative processes (Alzheimer's disease, Parkinson's disease, Pick's disease). These 
areas are infiltrated with active neuroglial cells, i. e. resident CNS macrophage population. 
CgA induces an active microglia phenotype, so involvement in disease pathogenesis is in
vestigated. Urine catecholamines and plasmatic CgA determination is a pheochromocytoma 
operation radicality indicator (CgA decrease in 24 hrs, CgB in few days). CgA determination 
in mid-gut carcinoid is more sensitive than 5-HT; it serves as prognostic indicator in com
bination with the functional reserpine test. Chromogranin C is known as secretogranin-2 
present in anterior pituitary and adrenal medulla. It is synthesized by most neuroendocrine 
cells. 
Test Purpose. 1) diagnosis of a disperse neuroendocrine system, pheochromocytoma, neu
roblast paraganglioma, medullary thyroid carcinoma, parathyroid carcinoma, thymus and 
intestinal carcinoid, endocrinous pancreas tumor, 2) diagnosis of prostate, stomach, lung 
and kidney carcinomas, 3) type A chronic gastritis diagnosis. 

Increased Values 
tumors - (pheochromocytoma - CgA, parathyroid adenoma - CgA, medullary thyroid t. 
- CgA, carcinoids - CgA, oat-cell lung t. - CgA, pancreatic islet-cell t. - CgA, aortic-body t. 
- CgA, stomach t. - CgB, mammary gland ductal t. - CgB, anaplastic neuroendocrine lung 
t. - CgB, intraductal papilloma of pancreas - CgB, kidney t. - CgB), chronic atrophic gastri
tis (CgA), diseases - (Alzheimer's d., Parkinson's d., Pick's d.) 

Analyte Age/Gender Reference Range SI Umts Note 
Chromogranin A and B 10-53 1Ig/1 

Chylomicrons 

Chylomicrons mediate dietary fat transport. 
Production. Synthesized and released by the intestinal epithelial cells, they consist of: 7% 
cholesterol, 7% phosphohpids, 84% triacylglycerols, 2% proteins. Chylomicrons do not en
ter the portal venous system, but traverse the lymphatics into the thoracic duct/or enter 
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directly into the jugular vein and main systemic circulation --> after entry --> chylomicrons 
meet with other triacylglycerol-rich lipoproteins. Action of lipoprotein lipases hydrolyze 
individual components onto glycerol and free fatty acids --> which can then be taken up at 
the cellular level for energy metabolism or for triacylglycerol resynthesis and stored, or in 
cell membranes synthesis where they act in receptor and messenger functions or they serve 
as precursors of important biologically active agents (e. g.leukotrienes). Chylomicrons have 
2 types of remnant particles: core remnants containing relatively more cholesterol esters 
and Apo E and surface remnants, which contain more phospholipids, free cholesterol, and 
Apo C. Core remnants are taking up by liver via receptor mechanism. Surface remnants are 
partially transferred onto HDL3 particles and big HDL2 particles are created. Chylomicron
emia is physiologically present for a few hours after fatty food intake. 

Increased Values - hyperchylomicronemia 
• isolated chylomicrons increase: apolipoprotein C-II defect, familial lipoprotein lipase 

defect, dysglobulinemia, systemic lupus erythematosus 
• isolated VLDL increase: diabetes mellitus, dysglobulinemia, familial hypertriacyl

glycerolemia (phenotype IR), nephrotic syndrome, uremia 
• combined chylomicrons and VLDL increase: decompensated diabetes mellitus, dys

globulinemia, familial hypertriacylglycerolemia (phenotype V) 
abnormal VLDL: familial dysbetalipoproteinemia, hypothyroidism, systemic lupus ery
thematosus 

Chymotrypsin 

Serine protease. 
Function. Chymotrypsin hydrolyzes peptide bonds which involve carboxyl groups of tryp
tophan, tyrosine, phenylalanine, leucine. 
Production. Acinar cells of the pancreas synthesize two different chymotrypsins (I, II) in an 
inactive proenzyme form (chymotrypsinogens I, II) --> which in the intestinal tract are con
verted --> to chymotrypsin by the trypsin action. Chymotrypsin is plasma bound by alpha
I-antitrypsin and alpha-2-macroglobulin. 

Increased Values - hyperchymotrypsinemia 
fibrocystic disease, hepatobiliar diseases, tumors - (pancreas t., stomach t. ), newborns, 
acute pancreatitis, renal failure 

Decreased Values - hypochymotrypsinemia 
total pancreatectomy 

Circulating Immune Complexes 

(CIC) An immune complexes are formed when antibodies combine with soluble antigens 
circulating in the intravascular space; these circulating immune complexes can be depos
ited in blood vessels or filtering membranes. Findings must be evaluated with complement 
levels (activity). 
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Test Purpose. 1) to demonstrate circulating immune complexes in serum. 2) to monitor the
rapy response. 3) to estimate disease severity. 

Increased Values 
medicamentous allergy. allergic exogenous alveolitis. arthritis - (Lyme a .• rheumatoid a .• 
juvenile rheumatoid a. ). allergic bronchial asthma. primary biliary cirrhosis. monoclonal 
gammopathy. glomerulonephritis. Wegener's granulomatosis. mixed connective tissue dis
ease. rheumatic diseases. allergic complications. control of desensibilization. cryoglobulin
emia. systemic lupus erythematosus. polyarteritis nodosa. progression of pulmonary tumo
urs. psoriasis. conditions after - (infectious diseases. immunization. vaccination). syndrome 
- (Behcefs sy. Felty's sy. Reiter's sy. Sjogren's sy). scleroderma. ankylosing spondylitis. vas
culitis 

Interfering Factors: protein denaturation. hypergammaglobulinemia. serum contami
nation 

Decreased Values 
agammaglobulinemia. hypogammaglobulinemia 

Analyte Age/Gender Reference Range SI Units Note 
Circulating Immune 
Complexes <8.8 % ee ref. 

ranges note 
<0.035 
<6.1 % 
<12.8 % 
<12 mg/l 

Citric Acid 

A compound from citrus fruits and intermediate in the tricarboxylic acid Krebs cycle. 

Increased Values 
diabetes mellitus. hyperparathyroidism. hypervitaminosis D. healing fractures 

Decreased Values 
rhachitis. idiopathic tetany 

Citrulline 

Citrulline is formed from ornithine and is itself converted to arginine in the urea cycle. 
Enzyme defect: argininosuccinyl acid synthetase. 

Increased Values - hypercitrullinemia 
citrullinemia. pyruvate carboxylase deficiency. liver diseases. lysin uric protein intolerance. 
ammonia intoxication 

Blood - Plasma - Serum 141 



I 

Cobalt 

(Co) Trace metal element. Human intestine microflora cannot utilize cobalt to synthesize 
physiologically active cobalamin. 
Function. Vitamin B12 component. 
Test Purpose. Intoxication and occupational exposure diagnosis. 

Increased Values - hypercobaltemia 
professional (occupational) exposure (hard-metal workers), cardiomyopathy, beer drinkers 
(cobalt foam stabilizer), renal failure (cobalt treatment as a erythropoietic agent) 

Decreased Values - hypocobaltemia 
anemia 

Analyte Age/Gender Relerence Range 51 Umts Note 
Cobalt 80- 170 JUIlolIl 

Cold Agglutinins 

(syn: cool agglutinins) Auto-antibodies, usually of the IgM type, that cause the erythrocytes 
agglutination in vitro at temperatures in the range 0-10 °C and hemolysis in 20°C. In vivo 
temperature activation is in peripheral cutaneous vessels areas. Erythrocytes bind cold ag
glutinins, agglutinating in the periphery and binding onto the complement (RBC-IgM-C3b 
complement) and hemolyzing after the transfer into warmer areas. The most frequent 
specifity is anti-I, less frequent anti-i, anti-Pr, anti-Gd. 
Test Purpose. 1) to help confirm primary atypical pneumonia, 2) to provide additional 
diagnostic cold agglutinin disease evidence associated with viral infections or Iympho
reticular malignancies, 3) to help in problems with blood grouping, compatibility testing, 
4) to investigate positive direct antiglobulin test, possible autoimmune hemolysis. 

Increased Values 
anemia - (atypical hemolytic a., hemolytic a., acquired idiopathic autoimmune hemolytic 
a. - AIHA), liver cirrhosis, pulmonary embolism, acute/chronic disease from cool aggluti
nins, peripheral vascular disease, influenza, bronchopulmonary infection caused by Myco
plasma pneumoniae (primary atypical pneumonia), cytomegalovirus infection, viral infec
tions, infectious mononucleosis, malaria, mumps, measles, tumors - (lymphatic leucemia, 
Iymphoproliferative t., Iymphoreticular t., plasmocytoma - incl. multiple myeloma, lym
phoma, reticular sarcoma, thymic t. ), paroxysmal hemoglobinuria, pneumonia, psittacosis, 
rheumatic fever, scleroderma, staphylococcemia, congenital syphilis, syndrome - (Ray
naud's sy, secondary sy from cool agglutinins), scarlatina, pregnancy, trypanosomiasis 

Colony-Stimulating Factors 

(CSF) Belong to the cytokines - soluble proteins secreted by monocytes, lymphocytes, 
macrophages, mastocytes, neutrophils, eosinophils, epithelial cells, endothelial cells, fibro
blasts regulating the inflammatory or immune response magnitude. GM-CSF is glycated 
protein; monomer located on the 5th chromosome near the IL-3, 4,5 genes. CSFs produc
tion is boosted by endotoxin and antigen; they are required continuously to stimulate cel-

142 Biochemical/laboratory Parameters In Biological Matenals 



lular division. GM-CSF and G-CSF have synergistic influence on neutrophil granulocyte 
maturation. These factors are absolutely required for the proliferation of hematopoietic pro
genitor cells. Chronic overproduction leads to tissue destruction. GM -CSF substitution is 
an important therapeutic agent used after chemotherapy and bone marrow transplantation, 
in HIV induced neutropenia, aplastic anemia, and hematologic malignant diseases. The se
creted factors have an extremely high specific biological activity and are active at very low 
concentrations. 
Function and Effects. GM-CSF (granulocyte-macrophage CSF): myeloid stem cell hemato
poietic factor, growth of granulocyte and erythroid progenitors, their proliferation and dif
ferentiation, macrophage activation; increases eosinophilleukotriene production; increases 
monocyte tumoricidal activity. It stimulates the proliferation and differentiation of neu
trophilic, eosinophilic and monocytic lineages. Enhances cytotoxic and phagocytic neutro
phils activity against bacteria, fungi and antibody-coated tumor cells. Inhibits neutrophilic 
mobility. In granulocytes GM-CSF stimulates the release of arachidonic acid metabolites 
and the increased generation of reactive oxygen species. Phagocytotic activities of neu
trophil granulocytes and the cytotoxicity of eosinophils is also enhanced considerably by 
GM-CSF. It can be employed for the physiological reconstitution of hematopoiesis in all 
diseases characterized either by an aberrant maturation of blood cells or by a reduced pro
duction ofleukocytes. The main and most important clinical application of GM-CSF is prob
ably the treatment of life-threatening neutropenia following chemo- and/or radiotherapy, 
which is markedly reduced under GM-CSF treatment. G-CSF (granulocyte CSF): granulo
cyte growth, stimulates leukocytosis, enhances neutrophil migration. M-CSF (macrophage 
CSF): monocyte and macrophage growth, increases macrophage antitumor activity. 

Complement 

Complements are components of humoral immune system. Serum complements comprises 
a group of glycoproteins that facilitate immunological and inflammatory responses. The so
called complement cascade involves series of enzymatic reactions that take place in the 
blood and tissue fluids. Complements bind to aggregated IgG, undergo proteolysis, trigger 
inflammatory response (chemoattractants), solubilize Immune complexes to aid in clear
ance. Complements are markers for intrinsic/extrinsic pathway functions. There are 9 ma
jor components labeled Cl through C9. The cascade can be initiated by various means, es
pecially antigen-antibody complexes. The end-product of the activation cascade is the so
called membrane attack unit - MAC (also called terminal complement component), that 
produces transmembrane channels in the membranes of attacking microorganisms (e. g. 
gram negative bacteria), thereby causing lysis and death of the cells. CH50 or CHlOO are 50% 
or 100% of "whole" complement activity. There are also a number of side products of the 
complement cascade that can label other organisms and attract white blood cells and in
crease the efficiency to engulf bacteria for removal by phagocytic white blood cells. Two 
different pathways that respond to different factors are available to initiate activation 
(known as "fixation" for historical reasons). The evolutionarily oldest arm, the alternative 
pathway, is activated by cell wall components of gram negative bacteria or fungi. The other 
method of fixing complement is known as the classical pathway. This pathway is activated 
by antibody bound to a target. The two pathways are considered to be common after C3 
since both the substrate and the products are the same. When many microorganisms are 
exposed to fresh serum, complement is activated by an alternative pathway, that does not 
require the presence of specific antibodies to the microorganism. These organisms are able 
to bind C3 directly. Bound C3 (or some modified form of C3b) is able to associate with fac
tor B, held together by Mg ions. This complex is the substrate for an enzyme, factor D that 
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splits B into Ba and Bb. Another component. properdin (or Factor Pl. binds to the complex 
and stabilizes it. A stable unit is capable of continuing the complement cascade and is iden
tical to the classical pathway. Alternative pathway differs in that it is initiated by endotoxin 
(lipopolysaccharide). a component of the cell walls of gram negative bacteria. It may also be 
initiated by zymosan. a component of yeast cell walls. or by aggregated IgA. 

Increased Values - hypercomplementemia 
inflammatory conditions that increase acute-phase reactants 

Decreased Values - hypocomplementemia 
systemic lupus erythematosus. mixed connective tissue disease. cryoglobulinemia. vascu
litis. short bowel disease. rheumatoid vasculitis. recurrent infectious diseases. septic shock. 
glomerulonephritis - (acute poststreptococcal g .• membranoproliferative g. ). subacute bac
terial endocarditis. X-linked hypogammaglobulinemia. hereditary angioedema. familial 
Mediterranean fever. severe combined immunodeficiency. liver failure. severe malnutrition. 
pancrealitis. prodromal HBV hepatitis. Wegener's granulomatosis. severe burns. Sjogren's 
syndrome. serum sickness. atheromatous embolization 

Analyle AgelGender Reference Range SI Units Note 
Complement 

classical pathway 
components 
- Clr 0.025-0.038 gil 
-Cis 0.025-0.038 gil 
- C2 Umbilical blood 0.0\6-0.028 gfl 

1m 0.019-0.039 gfl 
6m 0.024-0.036 gil 
Adults 0.016-0.040 gfl 

- C3 Umbilical blood 0.570-1.160 gil 
1-3 m 0.530-1.310 gfl 
3m-1 y 0.620-\.800 gfl 
1-10 Y 0.770-\.950 gfl 
Adults 0.830-1.770 gfl 

-C4 mbilical blood 0.070-0.230 gfl 
1-3 m 0.070-0.270 gil 
3 m - 10y 0.070-0.400 gfl 
Adults 0.150-0.450 gil 

- C5 Umbilical blood 0.034-0.062 gfl 
1m 0.023-0.063 gfl 
6m 0.024-0.064 gil 
Adult 0.038-0.090 gil 

-C6 Umbilical blood 0.010-0.042 gil 
1m 0.022-0.052 gfl 
6m 0.037-0.071 gil 
Adult 0.040-0.072 gil 

-C7 0.049-0.070 gfl 
-cs 0.043-0.063 gil 
-C9 0.047-0.069 gil 
- CH50 (total 
hemolytic activity) 75-160 IUlml 
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Ba, Bb Complement 

Ba, Bb complements belong to the complement components (split products). Factor B is 
cleaved by factor D during alternative pathway activation, generating the two fragments Ba 
andBb. 

Increased Values 
rheumatoid arthritis, congenital deficiency of factor H or I, systemic lupus erythematosus, 
burns, gram-negattve bacterial sepsis, trauma 

C1 Complement 

The first component of the classical complement pathway. Most of the circulating Cl com
plement is produced by intestinal epithelial cells. Cl complement biological activity: virus 
neutralization. Cl binding to antigen bound IgG and IgM initiates the classical pathway. 

Increased Values 
acute phase response 

Decreased Values 
acquired angioedema, autoimmune diseases, cryoglobulinemia, lymphopenia, severe mal
nutrition, circulating immune complexes increase 

C1q Complement 

Belongs to the classical complement pathway components. Clq complement binds to immu
noglobulin in immune complexes. Clq complement is produced by epithelial cells (mainly 
in intestine, lungs). 

Increased Values 
kala-azar (Leishmania donovani infection) 

Decreased Values 
inherited Clq complement deficiency, X-linked hypogammaglobulinemia, autoimmune 
diseases, systemic lupus erythematosus, infancy, cryoglobulinemia, lymphopenia, acquired 
angioedema, severe combined immunodeficiency, increase in circulating immune com
plexes 

C1 r Complement 

Belongs to the classical complement pathway components. 

Decreased Values 
rheumatoid arthritis, diseases - (autoimmune d., immune-complex d., renal d. ), infectious 
diseases - (bacterial i. d., recurrent i. d., viral i. d. ), systemic lupus erythematosus, severe 
burns, severe trauma 

Blood - Plasma - Serum 145 



I 

C1s Complement 

(syn: CI-esterase) Belongs to the classical complement pathway components. Serum Cis 
complement is synthesized by intestine and bladder epithelial cells, fibroblasts, monocytes 
and macrophages. 

Decreased Values 
rheumatoid arthritis, Cis complement deficiency, diseases - (autoimmune d., immune
complex d., renal d. ), infectious diseases - (bacterial i. d., recurrent i. d., viral i. d. ), systemic 
lupus erythematosus, severe burns, severe trauma 

C2 Complement 

Belongs to the classical complement pathway components. C2 complement is synthesized 
by hepatocytes, monocytes and macrophages. 

Increased Values 
acute phase response 

Decreased Values 
hereditary/acquired angioedema, rheumatoid arthritis, bacteremia, C2 complement defi
ciency, diseases - (autoimmune d., immune-complex d., renal d. ), recurrent infections, lu
pus nephritis, systemic lupus erythematosus, severe malnutrition, severe burns, severe 
trauma, viremia 

Interfering Factors: infancy 

C3 Complement 

Production. C3 is synthesized in liver, macrophages, fibroblasts, lymphoid cells and skin. 
Function. Complement is activated by IgG or IgM in the classic pathway. In the alternate 
pathway by toxins (including endotoxin) and by aggregated IgA. C3 component is a central 
whole complement system protein. A part of complement system - the body's defense mech
anism against infections (defends against gram-negative bacteria). Complement creates a 
serie of more than 20 plasma proteins (glycoproteins) that bind to antigen-antibody com
plexes in a specific sequence (cascade) and contribute to humoral immunity via opsoni
zation, phagocytosis, and complement fixation. Complement system activation results in cell 
lysis, histamine release from mast cells and platelets. Supports phagocytosis, increases vas
cular permeability, increases smooth muscle contraction, increases leukocytes chemotaxis, 
increases antibody to antigen immune adherence, plays a role in autoimmune disease -> 

these processes are vitally important in the inflammatory response. 
Test Purpose. 1) to help detect immunomediated disease and genetic complement defi
ciency, 2) to monitor therapy effectiveness, 3) to detect complement activation in SLE, 
glomerulonephritls and other immune complex diseases. 

Increased Values - hypercomplementemia 
amyloidosis, rheumatoid arthritis, diabetes mellitus, gout, viral hepatitis, rheumatic fever, 
diseases - (inflammatory bowel d., inflammatory d., bacterial infectious d., rheumatic d. ), 
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obstructive jaundice, myocardial infarction, ulcerative colitis, tumors, pneumococcal pneu
monia, acute phase reaction, sarcoidosis, syndrome - (nephrotic sy, Reiter's sy, pregnancy, 
typhoid fever, thyroiditis 

Interfering Factors: medicaments - (corticosteroids) 

Decreased Values - hypocomplementemia induced by immunocomplexes production 
AIDS, autoimmune hemolytic anemia, arteritis temporalis, rheumatoid arthritis, babesio
sis, liver cirrhosis, gram-negative/positive bacteremia, dermatomyositis, bacterial endo
carditis, endotoxemia, glomerulonephritis - (acute g., membranoproliferative g., poststrep
tococcal g. ), hereditary angioedema, Wegener's granulomatosis, paroxysmal nocturnal 
hemoglobinuria, hepatitis - (h. B, chronic active h. ), hypogammaglobulinemia, malignant 
tumours chemotherapy - (lymphoma), disease - (immune-complex d., acute serum d. ), 
diseases - (infectious d., pyogenic infectious d., parasitic d., inflammatory d. ), severe recur
rent bacterial infections caused by the homozygote C3 deficiency, systemic candidiasis, 
increased complement catabolism, disseminated intravascular coagulation, essential cryo
globulinemia, hepatic cells lesion, partial lipodystrophy, lupus erythematosus - (discoid I. 
e., systemic I. e. ), malaria, malnutrition, bacterial meningitis, lupus nephritis, weakened 
immune defence, measles, parasitemia, plasmocytoma (incl. multiple myeloma), polyarteri
tis nodosa, polymyalgia rheumatica, bacterial pneumonia, severe burns, medicamentous 
hypersensitivity - (cyclophosphamide, chlorpropamide, kalium iodatum, sulfasalazine), 
purpura - (anaphylactoid p., Henoch-SchOnlein p. ), renal transplant rejection, bacterial 
sepsis, septicemia, tissue necrosis/injury, scleroderma, ankylosing spondylosis, Sjogren's sy, 
insufficient complement synthesis, trypanosomiasis, thyroiditis, trauma, uremia, vasculitis, 
viremia 

Interfering Factors: infancy 

Decreased Values - hypocomplementemia without immunocomplexes production 
hepatic cirrhosis, embolization, pancreatitis acuta, porphyria, severe nutrition disorders, 
hereditary causes, thrombocytic-thrombocytopenic purpura, hemolytic-uremic sy, hepatic 
failure 

C3a Complement 

C3a complement belongs to the complement components (split product). It is a basic pep
tide. It represents about 6% of the C3 protein mass. C3a complement is one of the anaphyla
toxin activity complement fragments. It induces vascular permeability increase, smooth 
muscle contraction, histamine, serotonin and other mediator release from tissue mast cells 
and other inflammatory cells. C3a complement is rapidly inactivated by the anaphylatoxin 
inactivator. 

Increased Values 
factor H or I congenital deficiency, systemic lupus erythematosus, extracorporeal blood cir
culation, patients on hemodialysis, patients with the autoantibodies against C3-nephritic 
factor, burns, sepsis, trauma 

C4 Complement 

Production. A glycoprotein synthesized in the lungs and bone. 
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Function. Supports phagocytosis. Increases vascular permeability. It is involved in virus 
neutralization. See also C3 complement. 
Test Purpose. To detect complement activation in SLE, glomerulonephritis and other im
mune complex diseases. 

Increased Values 
rheumatoid arthritis, bacterial infections, tumors, acute phase reactions, inflammatory 
diseases, ulcerative colitis 

Decreased Values 
autoimmune hemolytic anemia, rheumatoid arthritis, deficiency - (alpha-I -antitrypsin d., 
inborn C4 complement d. ), bacterial infectious diseases, liver cirrhosis, hepatitis, juvenile 
dermatomyositis, hereditary angioneurotic edema, bacterial endocarditis, glomerulone
phritis, hypergammaglobulinemia, disease - (immune-complex d., serum d. ), liver dis
eases, cryoglobulinemia, systemic lupus erythematosus, malaria, menmgltis - (bacterial m., 
viral m. ), lupus nephritis, malnutrition, renal transplant rejection, pneumonia, hepatic cells 
lesion, anaphylactoid purpura, sepsis - (staphylococcal s., streptococcal s. ), adult respira
tory distress sy, autoimmune thyroiditis, vasculitis 

Interfering Factors: infancy, medicaments - (oral contraceptives) 

C4a Complement 

C4a complement belongs to the complement components (split product). It is a basic pep
tide that split from C4 complement during classical pathway complement activation. C4a 
complement has activity similar to C3a but less potent. 

Increased Values 
congenitallacquired CI-esterase inhibitor deficiency, autoimmune processes involving im
mune complexes, sepsis 

C4d Complement 

C4d complement belongs to the complement components (split product). It is generated 
from C4b through further cleavage by factor I. C4d complement represents an end-stage 
breakdown C4 activation product and can be used as a marker specific for classical path
way activation. 

Increased Values 
rheumatoid arthritis, congenital CI-esterase inhibitor deficiency, hepatic dysfunction, sys
temic lupus erythematosus, chronic urticaria with hypocomplementemia 

C5 Complement 

cs complement belongs to the complement components (terminal pathway component). It 
is a beta-I-globulin, similar in structure to C3 and C4 complements. 
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Decreased Values 
congenital C5 complement deficiency, immune-complex disease, diseases - (bacterial infec
tious d., liver d. ), systemic lupus erythematosus, burns, trauma, uremia 

Interfering Factors: medicaments - (steroids) 

CSa Complement 

C5a complement belongs to the complement components (split product). It is released from 
C5 complement by C5-convertase or by many other enzymes including neutrophil elastase, 
kallikrem and activated Hageman's factor. C5a is a potent chemotactic factor, anaphylatoxin, 
and is rapidly inactivated in serum by the anaphylatoxin inactivator. 

Increased Values 
inherited factor H or I deficiency, hemodialysis, extracorporeal blood circulation, burns, 
sepsis, trauma 

C6 Complement 

C6 complement belongs to the complement components (terminal pathway component). 
It IS a glycoprotein, that is synthesized primanly in the liver. It participates in the membrane 
attack complex of both classical and alternative pathways. Involved in membrane damage, 
cell lYSIS. 

Decreased Values 
congenital C6 complement deficiency, immune-complex disease, diseases - (bacterial infec
tious d., liver d. ), burns, trauma, uremia 

Interfering Factors: medicaments - (steroids) 

C7 Complement 

C7 complement belongs to the complement components (terminal pathway component). 
It is a glycoprotein synthesized primarily in the liver. It plays a role in the membrane attack 
complex formation of both classical and the alternative complement activation pathways. 
Involved in membrane damage, cell lysis. 

Decreased Values 
congenital C7 complement deficiency, immune-complex disease, diseases - (bacterial infec
tious d.,liver d. ), burns, trauma, uremia 

Interfering Factors: medicaments - (steroids) 

C8 Complement 

C8 complement belongs to the complement components (terminal pathway component). 
It is a protein. The hver is the major site of its synthesis. Involved in membrane damage, cell 
lysis. 
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Decreased Values 
congenital C8 complement deficiency, immune-complex disease, diseases - (bacterial infec
tious d., liver d. ), burns, trauma, uremia 

Interfering Factors: medicaments - (steroids) 

C9 Complement 

C9 complement belongs to the complement components (terminal pathway component). 
It is a single protein, the final membrane attack complex constituent. C8 complement initi
ates the polymerization of at least six C9 molecules in the cell membrane forming the mem
brane attack complex, which destroys the osmotic integrity of the target cell membrane. 
C9 is involved in membrane damage and cell lysis. C9 has a long tail that extends through 
the membrane. When C8 induces the polymerization of C9, it forms a transmembrane chan
nel. The channel lets fluid from the extracellular space rush in due to osmotic pressure, and 
the cell swells up and eventually ruptures. The C9 tail is soluble only in lipid membranes, 
so the complete membrane attack complex forms only in gram negative bacteria and ani
mal cells. Gram positive bacteria and fungi are resistant to lysis, but the chemotactic, 
anaphylatoxic, and opsonic split products are important in eliminating many of these po
tential pathogens. 

Increased Values 
rheumatoid arthritis, degenerative joint diseases, systemic lupus erythematosus, acute phase 
response 

Decreased Values 
congenital C9 complement deficiency, immune-complex disease, diseases - (bacterial infec
tious d., liver d. ), burns, trauma 

CHSO Complement 

Functional complement activity determination by the classical method, complex informa
tion about all classical complement activation cycle compounds (Cl through C9). 
Test Purpose. 1) to evaluate and follow-up systemic lupus erythematosus patient's response 
to therapy, 2) to screen for complement component deficiency, evaluate complement activ
ity in immune-complex disease, glomerulonephritis, rheumatoid arthritis, and cryoglobu
linemia. 

Increased Values 
acute inflammatory diseases, acute phase reaction, trauma 

Decreased Values 
rheumatoid arthritis, congenital complement components deficiency, membranoprolifera
tive glomerulonephritis, immune-complex disease, diseases - (autoimmune d., infectious d., 
liver d. ), complement consumption caused by coagulation, cryoglobulinemia, tumors, 
severe burns, insufficient complement compounds production, trauma 
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Connective Tissue Growth Factor 

(CTGF) Factor is produced by human umbilical vein endothelial cells. CTGF is produced by 
skin fibroblasts after activation with TGF-beta. It may playa role in the development and 
progression of atherosclerosis since mRNA and protein are expressed in human arteries in 
vivo at high levels specifically in advanced lesions. The factor has been shown to induce the 
proliferation, migration and tube formation of vascular endothelial cells in vitro, and ang
iogenesis in vivo. 

Copper 

(Cu, cuprum) Trace metal element, essential micronutrient. 
Function. Enzyme component and co-factor (cytochrome oxidase, superoxide dismutase, 
tyrosinase, dopamine, betahydroxylase, Iysyl oxidase, ceruloplasmin, factor V). These 
enzymes have catalytic roles in melanin synthesis, collagen and elastin cross-linking, iron 
metabolism, neuronal metabolism, catecholamine conversions. Involved in hemopoiesis, 
bone production. Copper is bound to proteins. From 40-60% of ingested copper is absorbed 
by the gut -+ transported to the liver -+ complexed to albumin and selected amino acids -+ 
stored in hepatocytes, primarily as a cuproprotein. Copper is released into the blood by the 
liver -+ incorporated mainly into the blue copper protein ceruloplasmin, the serum 
ferrooxidase that oxidizes iron prior to plasma transferrin binding. Ceruloplasmin binds 
about 65% of copper in peripheral blood. Absorbed copper is primarily excreted through 
the biliary tract (enterohepatic circulation) and gastrointestinal secretions. The renal tubu
les efficiently reabsorb most of the filtered copper making urinary excretion low. Inorganic 
copper is very reactive and therefore a cellular toxin. Zinc, cadmium, molybdenum and iron 
inhibit copper absorption. Highest values are after meals, day-to-day variation is 5%, low
est are in AM, highest in midafternoon. Recommended specimens: serum, cerebrospinal 
fluid, tissue, urine. 
Test Purpose. I) to screen Wilson's disease along with serum ceruloplasmin and urine cop
per, 2) to monitor the nutritional adequacy of parenteral or enteral nutrition (gastrointes
tinal losses), 3) to aid in copper toxicity diagnosis, 4) Menkes' sy diagnosis. 

Increased Values - hypercupremia 
anemia - (pernicious a., aplastic a., iron-deficiency a., megaloblastic a. of pregnancy), 
rheumatoid arthritis, biliary cirrhosis, hepatolenticular degeneration (Wilson's disease), 
smoking, glomerulonephritis, hemochromatosis, hepatitis, rheumatic fever, hyperthy
roidism, hypopituitarism, hypothyroidism, intrahepatic cholestasis, diseases - (infectious 
d., biliary tract d., acute/chrouic inflammatory d. ), obstructive icterus, acute/chronic cop
per toxicity, infarction - (brain i., myocardial i. ), collagenoses, complications of - (renal 
dialysis, neonatal transfusion), lactation, systemic lupus erythematosus, Addison's disease, 
tumors - (bone t., cervix t., leukemia, lymphomas, Hodgkin's disease, lung t., breast t., 
hematopoietic system t., gastrointestinal tract t. ), pellagra, ankylosing spondylitis, preg
nancy (3,d trimester), thalassemia minor/major, tuberculosis, typhoid fever, trauma 

Interfering Factors: elder age, medicaments - (carbamazepine, estrogens, oral contra
ceptives, phenobarbital, phenytoin, progesterone, testosterone) 

Decreased Values - hypocupremia 
anemia, coeliac disease, hepatic cirrhosis, heavy exercise, hepatolenticular degeneration 
(Wilson's disease), diet - (prolonged total milk d. in infants, vegetarian d. ), dysproteinemia, 
cystic fibrosis, hemochromatosis, persistent infantile diarrhea, chronic diarrhea,long-term 
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hyperalimentation in adults and infants, hereditary hypocupremia (Menkes' kinky hair 
disease), chronic ischemic heart disease, small bowel diseases, hemolytic jaundice, kwash
iorkor, zinc therapy for sickle cell disease, Bechterew's disease, acute leukemia in remission, 
malabsorption, malnutrition, marasmus, nephrosis, premature newborn, burns, sprue, 
nephrotic sy, total parenteral nutrition 

Interfering Factors: medicaments - (penicillamine, zinc salts) 

Analyte Age/Gender Reference Range 51 Umts Note 

Copper eonates 
- premature 2.7- 7.7 I1molJl 
- mature 8.3- 11.2 I1molll 
Children 10.3- 21.4 I1molll 
Adults F 12.4- 20.6 11"10111 
Adults M 11.6- 19.2 f1molJl 

Corticosteroid-Binding Globulin 

(CBG, syn: cortisol-binding globulin, transcortin) CBG is a glycoprotein prinlarily synthe
sized in the liver, binding/transporting cortisol, corticosterone, progesterone, 17 -alpha-hy
droxy-progesterone and testosterone (to a lesser degree). Its molecular weight is sinlilar to 
albumin m. w. 
Test Purpose. Suspicion of inborn CBG defect. 

Increased Values 
chronic active hepatitis, ovarian hyperfunction, pregnancy 

Interfering Factors: medicaments - (anticonvulsants, estrogens, Iynestrenol, oral con
traceptives) 

Decreased Values 
familial CBG deficiency, hyperthyroidism, ovarian hypofunction, diseases - (chronic liver 
d., inflammatory d. ), nephrosis, fetal death, protein-losing conditions, septic shock, com
plicated pregnancy 

Interfering Factors: medicaments - (testosterone) 

Analyte Age/Gender Reference Range SI UOlts Note 
Corticosteroid Binding 
Globulin 

Corticosterone 

Increased Values 

28- 52 mg/I 

adrenal adenomas, congenitall8-hydroxylation defect with salt-losing sy, adrenogenital sy 
with 17-hydroxylase deficiency 

Cortisol 

(syn: hydrocortisone, serum cortisol, total cortisol). 
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Production. Main suprarenal cortex glucocorticoid (21-C-corticosteroid), adrenal steroid 
hormone in plasma bound to cortisol-binding globulin - CBG (about 80%) and albumin 
(about 10%),3-10% is in free form. Cortisol is synthesized from cholesterol and secreted 
by the adrenal cortex in response to corticotropin (ACTH). 
Function. 1) carbohydrates metabolism: increases glycogen content in the liver, glucose 
production, hepatic gluconeogenesis, enhances glucose synthesis from amino acids and 
fatty acids, decreases peripheral glucose utilization, stimulates the glycolysis. 2) lipid meta
bolism: increases lipolysis and fatty aCids level, decreases glycerol production. 3) protein 
metabolism: proteolysis, catabolic effects, antianabolic effects by inhibiting amino acid entry 
mto muscles. Normal response to stress. Cortisol has anti-inflammatory effects, inhibits im
munologic responses (immunosuppression). Inhibits prostaglandin synthesis, leukotriene 
synthesis, histamine, bradykinin and SRS-A (slow reacting substance of anaphylaxis) effects. 
Elicits lymphocytopenia, monocytopenia, eosinopenia. Free cortisol fraction reflexes its 
determination in saliva. Inhibits fibroblasts activity in skm (healing wound impairment). 
Inhibits insulin effect - antagonizes insulin (increases cellular resistance to insulin, which 
leads to decreased glucose entry into cells). Positive inotropic effect on heart, permiSSive 
effect on catecholamine actIOn. 
Hypophyseous hormone. ACTH. The 17-hydroxysteroids (17-0HCS) are the main cortisol 
metabolites excreted murine. Cortisol levels exhibit circadian rhythm (maximum levels are 
between the rising time and 9 AM, minimum are around midnight to 4 AM). Day-to-day 
level variation is 15%. 
Test Purpose. To aid in Cushing's disease, Cushing's sy, Addison's disease and secondary 
adrenal insufficiency diagnosis. It is recommended to measure cortisol daily profile with 
sampling at 7-8 AM, 12 AM, 4-6 PM, 12 PM,or as a functional tests part (ACTH,CRH,dex
amethasone). 

Increased Values - hypercortisolemia 
adrenal adenoma, acute adrenal crisis, heavy smokers, hyperthyroidism, chronic active 
hepatitis, diseases - (generalized d., severe infectious d. ), Cushing's disease (basophilic pi
tuitary gland adenoma), tumors, ectopic ACTH-producing tumors, obesity, operation, 
small-cell lung cancer, multiple endocrine neoplasia I (MEN I), acute psychosis, stress -
(emotional s., physical s. ), Cushing's sy, chronic renal failure 

Interfering Factors: postprandial, pregnancy (3,d trimester), medicaments - (ACTH, 
amphetamines, carbamazepine, estrogens, ethanol, ether, hydrocortisone, interferon 
gamma, mepacrine, methoxamine, metoclopramide, metoprolol, naloxone, oral contra
ceptives, prednisolone, prednisone, spironolactone, tricychc antidepressants, vaso
pressin) 

Decreased Values - hypocortisolemia 
suprarenal apoplexy, congenital cortisol-binding globulin deficiency, congenital adrenal 
hyperplasia, central hypocorticism, hypopituitarism, hypothyroidism, diseases - (auto
immune d., liver d. ), primary adrenal insufficiency (Addison's disease), secondary suprar
enal insufficiency - (chromophobe adenoma, hypophysectomy, craniopharyngioma, pitui
tary necrosis, postpartum), hemorrhage, malnutrition, tumors, syndrome - (adrenogenital 
sy, nephrotic sy), tuberculosis, renal failure 

Interfering Factors: medicaments - (aminoglutethimide, androgens, barbiturates, 
beclomethasone, betamethasone, danazol, dexamethasone, dextrose, etomidate, levo
dopa, lithium, methylprednisolone, metyrapone, morphine, oxazepam, phenytoin, pred
nisone - long-term, prednisolone - long-term, propranolol) 
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Cortiaol 7-! AM 0. 1~.60 l'IIIoVl 
4- 7 PM O.oa~.46 lUfIoVl 
Midnipl 0.03-0.11 l'JIIoVl 
Qaildrell - AM 0.14-0.40 l'l"oVl 

Creatine 

An amino acid formed by guanidinoacetic acid methylation. Protein metabolism product 
in muscle (endogenous creatine) + food intake (exogenous creatine). 
Production. Kidney, liver, pancreas ... transported in the blood to muscles and nervous tis
sue. 
Function. Creatine is the substrate from which the high-energy phosphate compound crea
tine phosphate is synthesized by enzyme creatine kinase action. Creatine + ATP ... creatine 
kinase ... creatine phosphate + ADP. 

Increased Values - hypercreatinemia 
rheumatoid arthritis, cardiac decompensation, progressive muscular dystrophy, hyperthy
roidism, generalized muscular diseases, renal insufficiency, myasthenia gravis, nephritis, 
high dietary intake, intestinal obstruction, poliomyelitis, severe muscular trauma 

Interfering Factors: medicaments - (testosterone) 

Decreased Values - hypocreatinemia 
diabetic ketoacidosis (false) 

Interfering Factors: medicaments - (cefoxitin, cimetidine) 

An~lytc Age/Gender Reference Range SI Units Note 
Creatine 

Creatine Kinase 

1-14w 
Adults 

16.8-95.4 
12.2-30.5 

(CK, syn: total creatine kinase, creatine phosphokinase - CPK, CP) Creatine kinase produc
tion is regulated by 3 different genes, the gene products are named CK-B,CK-M and CK-Mi. 
Serum activity is realized by cytoplasmic dimers CK-MM, CK-MB and CK-BB. In healthy 
people the total activity is determined mainly by CK-MM, other isoenzymes and variants 
are only traces. Variants are relatively frequent, they are divided according to molecular 
weight. 
Function. Enzyme that catalyzes the phosphate group transfer from creatine-phosphate in 
ADP to yield creatine and ATP - the main usable energy source. 
Occurrence. Cytoplasm, mitochondria, skeletal muscle, brain tissue, colon smooth muscle, 
small intestine, uterus, prostate, lungs and kidneys. 
Isoenzymes.l) Muscular MM (CK-3,MM-3,MM-2,MM-1) - major component of all serum 
samples (94-96%): skeletal muscle (99% of all creatine kinases), cardiac muscle (77%), lungs 
(26%), spleen (74%), salivary gland (44%), liver (99%), pancreas (14%); 2) myocardial MB 
(CK-2, MB-2, MB-l) - (4-6% of all serum components): myocardium (22%), diaphragm; 3) 
cerebral BB (CK-1, MM-l): brain (100%), nervous tissue, thyroid gland (85%), prostate 
(93%), kidneys (92%), pancreas (85%), lungs (73%), stomach (95%), uterus (96%), intestine 
(96%), colon (95%), bladder (92%). Two other CK variants have been described: a) macro-
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CK-I - a CK-BB-IgG or CK-BB-lgA complex. b) macro-CK-2 - a mitochondrial CK. Differ
ential diagnosis of variants is considered relatively often and can be done in regular labo
ratories. Enzyme tumour marker (CK-BB). 
Test Purpose. I) to detect and diagnose acute MI and reinfarction. 2) to evaluate possible 
chest pain causes and to monitor the myocardial ischemia severity after cardiac surgery. 
cardiac catheterization or cardioversion. 3) to detect skeletal muscle disorders that are not 
neurogenic in origin. such as Duchenne muscular dystrophy and early dermatomyositis. 
4) to monitor tricyclic antidepressants cardiotoxic effects. 5) to assess neurological diseases 
with disordered hematoencephalic barrier - surgery. trauma. hemorrhage. 6) to assess 
hematological diseases. tumor diseases. upper gastrointestinal tract diseases. 
Isoenzymes.l) to detect or provide early myocardial infarction confirmation. 2) to evalu
ate reperfusion therapy. 3) newborn screening for muscular dystrophy. 4) testing of carri
ers. 5) neonatal asphyxia. 6) hypothyroidism. 7) therapy check-up of some oncological dis
eases. 

Increased Values 
drug abuse - (phencyclidine. cocaine.lysergide). chronic alcoholism. angina pectoris. per
cutaneous transluminal angioplasty. cardiac defibrillation. delirium tremens. acute aortic 
dissection. dermatomyositis. dysrhythmia. pulmonary edema. electrocardioconversion. 
electromyography. pulmonary embolism. encephalitis. malignant hyperpyrexia. hypo
phosphatemia. hypokalemia. hypothermia. hypothyroidism. diseases - (degenerative d .• 
acute cerebrovascular d. ). muscular diseases/myopathies - (progressive muscular dystro
phy. myotonic dystrophy. myositis. polymyositis). prolonged immobilization. infarction -
(intestine i.. cerebrum i .• lung i. ). myocardial infarction (increase 3-12 hrs. maximum at 
12-48 hrs. decrease 2-4 d). central nervous system infections. poisoning by - (hypnotics. 
benzene. xylene. carbon dioxide. carbon monoxide). central nervous system ischemia. 
alcoholic cardiomyopathy. cardiac catheterization. ketoacidosis. coronarography. sub
arachnoid hemorrhage. McArdle's disease. meningitis. myocarditis. myxedema. tumours -
(CNS t .• colon t .• lymphomas. uterus t .• bladder t.. lung t .• prostate t.. breast t .• testes t .• 
gastrointestinal tract t. ). surgery - (neurosurgery. prostate s .• heart s .• gastrointestinal tract 
s. ). pericarditis. cerebral disorders. cerebrovascular accidents. muscular poly trauma. burns. 
psychosis. rhabdomyolysis. sectio Cesarea (Caesarean section). sepsis. amyotrophic lateral 
sclerosis. status epilepticus. conditions - (c. following seizures. shock c .• hemolytic c. ). syn
drome - (eosinophilia-myalgia sy. diabetic nephrotic sy. Reye's sy). tachycardia. pregnancy. 
tetanus. trauma - (central nervous system t.. electric current t .• thermal t .• thorax t .• cranium 
t .• heart t. ). failure - (renal f .• congenital heart f.). crush injury. vigorous physical exercise. 
myoglobinuria. familial hypokalemic periodic paralysis 

Interfering Factors: intramuscular injections. persons with large muscle mass. athletes. 
medicaments - (acetylsalicylic acid. aminocaproic acid. amphotericin B. ampicillin. 
anesthetics. anticoagulants. barbiturates. captopril. carbenoxolone. chlorpromazine. 
chlortalidone. cimetidine. clindamycin. clofibrate. clonidine. clopamide. colchicine. dex
amethasone. diazepam. digoxin. ethanol. etretinate. furosemide. gemfibrozil. haloperi
dol. halothane. isotretinoin. labetalol. lidocaine. lithium. morphine. penicillamine. 
perphenazine. phenytoin. pindolol. prochlorperazine. propranolol. quinidine. salicylates. 
secobarbital. streptokinase. tricyclic antidepressants) 

Increased Values - isoencymes 
MM (CK-3, MM-3, MM-2, MM-l) - alcoholism. delirium tremens. dermatomyositis. muscu
lar dystrophy. electromyography. pulmonary embolism. acute psychotic episode. hemo
philia. malignant hyperpyrexia. hypokalemia. prolonged hypothermia. hypothyroidism. 
myocardial infarction (high sensitivity and specificity of test). intramuscular injections. 
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poisoning with coma, electroconvulsive therapy, myocarditis, myositis, tumours - (colon t., 
rectum t., lymphoma, bladder t., liver t., lung t., prostate t., breast t., sarcoma, ovary t., stom
ach t. ), pericarditis, polymyositis, rhabdomyolysis, conditions - (convulsion c., c. after sur
gery, shock c. ), Reye's sy, direct-current countershock, tachycardia, tetanus, injury - (head 
i., brain i., muscular i., crush i. ), extreme exercise, congestive heart failure 
MB (CK-2, MB-2, MB-l) - acromegaly, unstable angina pectoris, abuse - (drug a., alcohol a.), 
bacterial infectious diseases caused by - (Staphylococcus, Streptococcus, Clostridium, Bor
relia), coronary angiography, percutaneous transluminal angioplasty, cardiac defibrillation, 
cardiomyopathy - (hypothyroid c., alcohol c. ), diabetic ketoacidosis, protracted dysrhyth
mia, dystrophy - (muscular d., Duchenne's muscular d. ), hyperthermia, malignant hyper
thermia, hypoparathyroidism, hypothermia, hypothyroidism, hyperthyrOidism, acute exa
cerbation of obstructive lung disease, acute cholecystitis, diseases - (infectious d., fungal 
infectious d., collagen vascular d. ), myocardial infarct (increase 3-12 hrs, peaking at 12-24 
hrs, decrease 72 hrs), poisoning - (carbon monoxide p. ), myositis, myocardial ischemia, 
subarachnoid hemorrhage, systemic lupus erythematosus, myoglobinuria, myocarditis, 
parasitic mfectious diseases - (trichinosis, toxoplasmosis, schistosomiasis, cysticercosis), 
tumours - (colon t., rectum t., lymphoma, bladder t., liver t., lung t., prostate t., breast t., 
sarcoma, ovary t., stomach t. ), surgery, open heart surgery, polymyositis, rhabdomyolysis, 
Reye's sy, circulatory/cardiogenic shock, cardio-pulmo-cerebral resuscitation, collagen dis
eases involving myocardium, prolonged tachycardia, skeletal muscle trauma, extreme ex
ercise, failure - (circulatory f., chronic renal f. ), Rocky Mountain spotted fever, electrical 
injuries, familial hypokalemic periodiC paralysis, burns, Viral infectious diseases - (HIV, 
Epstein-Barr virus, influenza, picornaviruses, coxsackie virus, echoviruses, adenoviruses) 

Interfering Factors: medicaments - (acetylsalicylic acid, halothane, ipecacuanha, 
tranquilizers) 

BB (CK-l) - anoxia, biliary atresia, aortocoronary bypass, pulmonary embolism, chronic 
hemodialysis, malignant hyperthermia, hypothermia, infarction - (pulmonary L, mesen
terial tract i., brain i. ), necrosis of intestine, intestinal ischemia, subarachnoid hemorrhage, 
electroconvulsive therapy, tumors - (adenocarcinoma, gut t., gastrointestinal tract, cervix 
t., uterus t., bladder t., brain t., liver t., lung t., prostate t., breast t., colon t., lymphomas, tes
tes t., ovary t . ), newborn, surgery - (neurosurgery, prostatic s., gastrointestinal tract s. ), 
critical care patient, acute pancreatitis, cerebrovascular accident (stroke), syndrome -
(Reye's sy, severe shock sy), pregnancy, injury - (head L, brain L), chronic renal failure, sei
zure conditions, uremia. 

Decreased Values 
prolonged bedrest, sedentary lifestyle, alcoholism, pregnancy (lst trimester), metastatic 
tumors, intensive care unit patients with severe infection/septicemia, hyperthyroidism 
(untreated), Cushing's disease, alcoholic liver disease, multiple organ failure, malnutrition, 
rheumatoid arthritis, connective tissue disease, toxins, poisoning by - (insecticides) 

Interfering Factors: elder people, medicaments - (estrogens, ethanol, oral contracep
tives, phenothiazines, prednisone, steroids, tamoxifen) 

Analytc Age/Gender Reference Range SI Untts Note 
Creatine Kinase, Total I d <11.9 

2-5 d <10.9 
6d-6m <4.92 
7-12m <3.38 
1-3 y <3.80 
4-6y <2.48 
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Analyle Age/Gender Reference Range 51 Units Noll' 

Creatine Kinase MB 
Ma s (CK-MB) 
Creatine Kinase MB 
(CK-MB) 
Creatine Kina e 

i oenzymes CK-MM 
isoenzymes MB 
isoenzymes BB 

Crealine Kina e 
i ororm MB/MB, 
isororms M ,1MM , 
isororm MS, 

Creatinine 

7-12 Y F 
7-12 Y M 
13-17 Y F 
13- 17 yM 
Adults F 
Adults M 

<2.57 
<4.12 
<2.05 
<4.50 
<2.78 
<3.17 

<5 

<0.40 

0.97- l.00 
<0.03 
o 

S1.5 
SO.7 
<2.0 

f!kat/I 
f!kat/I 
f!kat/I 
f!kat/I 
f!katll 
f!katJl 

I'gli 

flka t/ I 

f!katJl 
flkatJl 

U/I 

Degradation muscle energy metabolism product excreted entirely by the kidney (glomeru
lar filtration), not reabsorbed in the tubules. Creatine-phosphate change end product (crea
tine catabolism in skeletal muscle). Creatinine concentrations in the serum and urine are 
governed predominantly by the lean body mass (skeletal muscles) and are slightly affected 
by diet changes or other factors . The kidneys excrete creatinine very efficiently. Blood flow 
and urine production levels affect creatinine excretion much less than they affect urea ex
cretion, because temporary alterations in blood flow and glomerular activity are compen
sated by increased tubular creatinine secretion in urine. The properties have made creati
nine the most popular analyte for glomerular ftItration determination (renal excretory func
tIOn). Highest values are in the evening and at night, day-to-day variation is 15-20%. 
Test Purpose. I) to assess renal glomerular filtration in suspected renal function injury in 
a pathologically changed urine finding in acute or chronic renal disease, hypertension, ex
trarenal diseases which are secondary influencing the renal function, 2) to screen renal 
damage, 3) to assess metabolic diseases like hyperuricemic sy, diabetes mellitus, 4) to assess 
the condition with increased proteosynthesis (plasmocytoma), 5) to assess potential neph
rotoxic medicaments indication and dosage, 6) screening and preoperative examination, 
7) intensive and postoperative cares monitoring, 8) extrarenal diseases with fluid loss 
(diarrhea, vomiting), 9) patients on dialysis, 10) pregnancy, especially with complications, 
II) malignant tumors monitoring, 12) drug addicts examination, 13) urogenital (genitouri
nary) system diseases evaluation. 

Increased Values - hypercreatininemia 
acromegaly, atherosclerosis, salt depletion, severe dehydration, diabetes mellitus, dialysis 
program, thyroid dysfunction, gigantism, glomerulonephritis, hyperthyroidism, adrenal 
hypofunction, diseases - (febrile d., chronic renal d. ), obstructive icterus, ileus, insufficiency 
- (acute/chronic renal i., cardiac i. ), acetone intoxication, catabolism, coma, leukemia, 
myasthenia gravis, myodystrophy, nephritis, nephropathy, acute tubular necrosis, obstruc-
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tion - (urinary ways 0., intestine o. ), decreased renal perfusion, burns, functional renal dis
orders, pyelonephritis, rhabdomyolysis, shock, pregnancy, acute muscular injury, failure -
(acute/chronic renal f., congestive heart f. ), obstructive uropathy 

Interfering Factors: high meat diet, uric acid, medicaments - (acebutolol, acetylsalicylic 
acid, aciclovir, allopurinol, amikacin, amiloride, aminoglycosides, aminohippuric acid, 
amoxicillin, amphotericin B, ampicillin, arginine, ascorbic acid, azapropazone, benzyl
penicillin, capreomycin, captopril, carbutamide, cefaclor, cefaloridine, cefamandole, 
cefazolin, ceforanide, cefoxitin, ceftazimide, cefuroxime, cephalosporins, cephalotin, 
chlor-propamide, chlortalidone, cimetidine, cisplatin, clindamycin, dometacin, colistin, 
cotrimoxazole, cyclosporine, diltiazem, diuretics, enalapril, enfiurane, fendofenac, feno
fibrate, fenoprofen, flucytosine, fructose, furosemide, gentamicin, glucose, gold salts, 
halothane, hydantoin, hydralazine, ibuprofen, indomethacin, levodopa, lidocaine, lith
ium, methoxyflurane, methyldopa, meticillin, mezlocillin, mitomycin, naproxen, neph
rotoxic medicaments, netilmicin, nifedipine, nitrofurantoin, oral contraceptives, oxacil
lin, oxyphenbutazone, paracetamol, paramethadione, paromomycin, penicillamine, 
penicillin, pentamidine, phenacemide, phenacetin, phenylbutazone, phenytoin, pipera
cillin, piroxicam, polymyxin B, quinine, ramipril, ranitidine, rifampicin, streptokinase, 
sulfamethoxazole, sulfinpyrazone, sulindac, suprofen, tobramycin, trimethoprim, van
comycin, vasopressin, zimeldine) 

Decreased Values - hypocreatininemia 
anemia, muscular dystrophy, myasthenia gravis, pregnancy (1"/2nd trimester), decreased 
musde mass, ageing 

Interfering Factors: hyperbilirubinemia, hemoglobin, lipemia, medicaments - (ACTH, 
cephalotin, ibuprofen, N-acetykysteine, nifedipine) 

Analytc Age/Gender Reterence Range SI Umts Note 
Creatinine eonate <106 l1flloUI 

<6m <80 lIIDoUi 
>7m <88 l1fllolll 
Adulu F <80 l1flloUI 
Adults M <97 "mol/l 
Neonates <115 l1flloUi See ref. 

ranges note 
<Iw <88 "moUI 
2-4 w <44 l1fllol/l 
Adults F <97 l1fllol/l 
<SOyM <115 l1fllol/l 
>SOyM <124 l1flloUi 

Cryoglobulins 

Cryoglobulins are abnormal serum protein complexes (a result of immunoglobulins polym
erization), that undergo reversible precipitation at low temperatures (4°C) and redissolve 
when rewarmed (37°C). These cryoglobulins can precipitate within the finger blood ves
sels when exposed to cold temperatures. This precipitation causes red blood cell sludging 
within those blood vessels ..... Raynaud's phenomenon. Cryoglobulins can be divided into 3 
groups: type I - no specificity (monoclonal immunoglobulin, IgM-k, IgG, IgA) in plasmo
cytoma, Waldenstrom's disease, chronic lymphatic leukemia; type II - anti-IgG specificity 
(mixed type, mono/bidonal immunoglobulin, IgM-k, IgG, IgA) in autoimmune diseases, 
lymphoproliferative diseases; type III - IgG specificity (mixed type, polydonal immuno-
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globulin, IgM) in systemic lupus erythematosus, Sjogren's sy, Iymphoproliferative diseases. 
From cryoglobulins must be separated cryofibrinogen (it appears in stomach, prostate and 
ovary tumors) and other proteins, like heparin-precipitable fibrinogen complexes, CRP with 
albumin, or lipoprotein complex with immunoglobulin. Additionally, cryoglobulins can 
de-monstrate cryoprecipitability as well as rheumatoid activity and binding with cool ag
glutinins. 
Test Purpose. !) to detect cryoglobulinemia in patients with Raynaud-like vascular symp
toms, 2) differential diagnosis of peripheral neuropathies, 3) vasculitides differential diag
nosis, 4) cutaneous hemorrhage differential diagnosis. 

Increased Values - positive, hypercryoglobulinemia 
hemolytic anemia, rheumatoid arthritis, liver cirrhosis, endocarditis - (infective e., suba
cute e. ), post-streptococcal glomerulonephritis, hepatitis - (chronic active h., viral h. ), 
cytomegalovirus disease, autoimmune diseases, kala-azar, ulcerative colitis, essential cryo
globulinemia, leprosy, chronic lymphocytic leukemia, systemic lupus erythematosus, lym
phoma, lymphosarcoma, Waldenstrom's macroglobulinemia, infectious mononucleosis, 
tumors, plasmocytoma (incl. multiple myeloma), polyarteritis nodosa, sarcoidosis, syphi
lis, syndrome - (nephrotic sy, tropical splenomegaly sy, Sjogren's sy), collagen-vascular dis
ease, m. Hodgkin 

Interfering Factors: elder people 

Anal)'te Age/Gender Reference Range 51 Units Note 
Cryoglobulin <80 mgfl 

Cryptococcal Antigen 

A negative result does not exclude infection. Antigen levels decrease with effective therapy. 
Test Purpose.!) to help in cryptococcal infection diagnosis, 2) to monitor response to the
rapy. 

Increased Values - positive 
Cryptococcosis, cryptococcal meningitis 

3, S-Cyclic Adenosine Monophosphate 

(3,S-AMP, syn: adenosine 3,S-cyclic monophosphate - cAMP) cAMP is a neurotransmitter. 
Function. Belongs to the 2nd messenger system ..... carries the hormonal message from the 
cell membrane to the nucleus. Enzyme adenylate-cyclase converts adenosine triphosphate 
(ATP) to ..... cAMP, which activates specific phosphorylating enzymes or protein kinases to 
produce ..... the physiological response, cAMP mobilizes resources. Insulin reduces cAMP 
levels. Epinephrine, norepinephrine and glucose raise cAMP levels. Highest levels appear at 
noon and the lowest at night, lower in an upright position, highest in spring, lowest in winter. 

Increased Values 
calcium malabsorption, calcium urolithiasis, exercise, high-protein diet, hypercalcemia in 
malignancy, manic disorders, obesity, osteomalacia due to vitamin D deficiency, primary 
hyperthyroidism, pseudohypoparathyroidism 

Interfering Factors: childhood, medicaments - (ACTH, ADH, epinephrine, glucagon, 
parathormone, phenothiazines, prostaglandins, theophylline, thyrotropin, xanthines) 
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Decreased Values 
depression, ethanol, hypoparathyroidism 

Interfering Factors: medicaments - (probenecid) 

Anal)'te Age/Gender Reference Range 51 Units Note 
Cydic Adeno ine 
Monophosphate M 

F 
17-33 
11 - 27 

Cyclic Guanosine Monophosphate 

nmolll 
nmolll 

(cGMP) Present in plasma as a result of natriuretic peptides (ANP, BNP, CNP) action. Meas
urement of cGMP helps to evaluate the status of cardiac natriuretic system (ANP, BNP) and 
vascular natriuretic system (CNP). cGMP evaluation is used also during exercise testing in 
cardiac patients. 
Function. Belongs to the 2nd messenger system of natriuretic peptides. 
Test Purpose. I) to confirm congestive heart failure, 2) to identify asymptomatic cardiac vol
ume overload, 3) to evaluate chronic dialysis program and hydratation status, 4) to evaluate 
water balance disorders. 

Increased Values 
cardiovascular diseases with elevated cardiac filling pressure, atrial pacmg, asymptoma
tic cardiac volume overload, paroxysmal atrial tachycardia, failure - (renal f., congestive 
heart f.) 

Cyclosporine 

For bone marrow transplant, the therapeutic intervals vary with the type of transplant (ie. 
allogeneic, unrelated, syngeneic). The role of therapeutic monitoring is less well established 
in autoimmune diseases. Monitoring is indicated only if high doses of cyclosporine are used. 
An elevated result provides an early indication of the toxicity possibility. 
Test Purpose. I) to help in maintenance of therapeutic levels of cyclosporine in patients 
receiving immunosuppressives, usually to avoid rejection of organ transplants, 2) to detect 
toxic levels. 

Increased Values 
cyclosporine overdose 

CystatineC 

Cystatine C is a small protein, which does not contain saccharide constituent. It belongs to 
the particular group of proteins which create amyloid (prealbumin, apolipoprotein A-I, 
beta-2-microglobulin). Synthesis is not changed in inflammation. It is a low molecular 
weight protein, its stable level of production is used in GFR measurement and is a better 
indicator of GFR than creatinine. 

Increased Values 
diseases - (autoimmune systemic d., renal d. ), diseases connected with a very high bilirubin 
levels 
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Analyte Age/Gender Reference Range SI Units Note 
Cystatinc C 

Cysteine 

0-50 Y 
>50 Y 

0.63-1.33 
0.9·\-1.55 

ngll 
ngll 

(Cys) Cysteine is a sulfur-containing nonessential amino acid that is synthesized from 
methionine. Produced by the digestion or acid hydrolysis of proteins. m the presence of 
oxygen. two molecules of cysteine are oxidized to form cystine {Cys-Cys. 3.3-dithiobis 
(2-aminopropionic acid)). Cysteine is the chief sulfurcontaining compound of the protein 
molecule. 
Enzyme defect: defective lysosomal membrane protem. 

Increased Values - hypercysteinemia 
cystinosis. sepsis. chronic renal failure 

Decreased Values - hypocysteinemia 
protein malnutrition. after abdominal surgery (1-2 days) 

Cytokine Inhibitors 

Cytokine inhibitors are cytokine-specillc substances that mhibit the biological activities of 
specific cytokines in a number of different ways. These proteins probably function to buffer 
or limit the effects of cytokines as part of a regulatory network. In principle such a specific 
inhibitor could be an antagonist bmdmg to the same receptor and competing for receptor 
binding with the genuine cytokine. Another class of cytokine mhibitors of cytokine action 
are non-specific binding protems that do not interfere with binding of the cytokines to their 
respective receptors. One protein capable of binding unspecifically to several cytokines is 
alpha-2-macroglobulin. 

Cytokine Receptor Families 

Type-l cytokine receptor family (IL-2. IL-3. IL-4. IL-5. IL-6. IL-7. IL-9. IL-ll. IL-12. GM-CSF. 
G-CSF. Epo. receptors for thrombopoietin. growth hormone and prolactin). Type-2 cytokine 
receptor family (IFN-alpha. IFN -beta. IFN -gamma. IL-l 0 and tissue factor) . Forms of the 
cytokine receptors: membrane-bound and soluble forms. The soluble receptor forms may 
arise by proteolytic cleavage of transmembrane receptors or by utilizing alternatively 
spliced receptor mRNAs. They may act as inhibitors of cytokine activities or in a retrocrine 
fashion. 

Cytokines 

Cytokine is a generic term for nonantibody proteins released by one cell population on 
contact with specific antigens acting as intercellular mediators as in Immune response gen
eration; they are involved in inflammatory response. amplitude regulation and response 
duration of these effects. Cytokines belong to low-molecular weight glycoproteins; they are 
present in lymphatic tissue. peripheral blood cells. monocyte line cells. keratinocytes. 
fibroblasts. endothelial cells and thymic epithelial cells. The cytokines are a diverse group 
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of proteins, but they share a number of properties. They are produced by lymphoid cells in 
response to non-specific mitogenic stimulants and specific antigenic stimulants. Once syn
thesized, the cytokines are rapidly secreted, but their presence is short-lived. Cytokines are 
non-specific and antigen-independent in activity mode. Their action is autocrine (binding 
to the same cytokine secreting cell) or paracrine (binding to a adjacent cell). Cytokines 
posses a great biological potency at low concentrations. They also may have multiple differ
ent effects on the same target cell. They react with many different target cell types directly 
(pleiotropism) through high-affinity cell surface receptors specific for each cytokine/group. 
Many receptors have two polypeptide chains - a cytokine-specific alpha-chain and a signal
transducing beta-chain. Inflammatory cells (neutrophils, macrophages and lymphocytes) 
and non-inflammatory cells (endothelial cells, fibroblasts and osteoclasts) belong to target 
cells. Cytokines co-operate through a network by interconnected induction, transmodulat
ing cytokine cell surface receptors, synergic/antagonistic/additive interaction on cell func· 
tions. 
Tumor necrosing factors. TNF-alpha, TNF-beta. 
Colony stimulating factors. G-CSF (granulocytes colony-stimulating factor), GM-CSF 
(granulocytes macrophages colony-stimulating factor),M-CSF (macrophages colony-stimu
lating factor), multi-CSF (IL-3). 
Chemokines. IL-8, MCP-I, 2, 3 (monocyte chemoattractant protein, monocyte chemotac
tic protein, monocyte chemotactic protein and activating factor), MIP-I (macrophage 
inflammatory protein), MIP-2, NAP-2 (neutrophil activating protein), PF-4 (platelet factor), 
beta-TG (beta-thromboglobulin), GCP-2 (granulocyte chemotactic protein), SDP-I-alpha/ 
beta (stromal cell-derived factors), lymphotactin, PBP (platelet basic protein), CTAP-III 
(connetive tissue-activating protein-3), eotaxin (eosinophil-active chemokine), ENA-78 
(epithelial-derived neutrophil attractant 78), MGSAIGRO (melanoma growth-stimulating 
activity/growth-related oncogen alpha), IP-IO (gamma interferon-inducible protein 10), 
MIG (monokine induced by interferon gamma), RANTES (regulated on activation, normal 
T-cell expressed and secreted). 
Chemokines involved in hemopOiesis. MIP-I-alpha, MIP-I-beta, MIP-2-alpha, IL-8, IL-IO, 
PF-4. 
Interferons (antiviral cytokines). IFN-alpha, IFN-beta, IFN-gamma, IFN-omega, IFN-theta. 
Interleukins. IL-I to IL-18. 
Lymphokines. HRFs (histamine releasing factors) , LMF (lymphocytic mitogen factor), 
LMIF (leukocyte migration inhibiting factor), MAF (macrophages activating factor), MCF 
(macrophage chemotactic factor), MMIF (macrophage migration inhibiting factor), TF 
(transfer factor), TFN (T-cell fibronectin). 
Polypeptide growth factors. ECGF (endothelial cells growth factor), EGF (epidermal 
growth factor), FGF (fibroblast growth factor), NGF (nerve growth factor), PDGF (platelet
derived growth factor), PD-ECGF (platelet-derived endothelial cell growth factor,gliostatin), 
SCF (stem cell growth factor, mast cell growth factor, steel factor), VEGF (vascular endothe
lial growth factor, vasculotropin, vascular permeability factor). 
Stress proteins. GRPs (glucose regulated proteins), heme oxidase, HSP 10 (heat shock pro
teins), HSP 27, HSP 47, HSP 60, HSP 70, HSP 90, HSP 1l0, SOD (superoxide dismutase), 
ubi qui tine. 
Cytokines involved in cellular immunity (Th-l type). IL-2, IFN-gamma, GM-CSF, TNF. 
Cytokines involved in humoral immunity (Th-2 type). IL-4, IL-5, IL-9, IL-IO, IL-B. 
Other. Lymph nodes permeability factor, suppressor factors, angiogenin, erythropoietin, 
MGSA (melanoma growth stimulating activity), HGF (hepatocyte growth factor, scatter 
factor, hematopoietin A), ILGF-I, II (syn. MSA - multiplication stimulation activity), IP-IO, 
LIF (leukemia inhibitory factor, differentiating stimulating factor, DSF), LMW-BCGF (low 
molecular weight B-cell growth factor), OSM (oncostatin M). 
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Proinflammatory cytokines of 1" phase activation. Alarm cytokines (IL-I, TNF-alpha), 
endogenous pyrogens (IL-I, IL-6, TNF-a1pha, MIP), inflammatory reaction stimulation (IL
l , IL-6, TNF-alpha, IFN-alpha, IFN-beta, chemokines), stimulation of acute phase protein 
production (IL-I , IL-6, IL-II, TNF-a1pha, IFN-gamma, TGF-beta, LIF, CNTF, OSM). 
Proinflammatory cytokines of 2nd phase activation (chemotactic). IL-2, 4, 5, 6, 8, PF4, PBP, 
NAP-2, beta-TG, MIP-I-alpha, MIP-I-beta, MCP-I, MCP-2, MCP-3, lymphotactin, G-CSF, 
GM-CSF, M-CSF, IL-I, IL-3, IL-12. 
Cytokines supporting growth of hemopoietic cells. IL-3, GM-CSF, M-CSF, G-CSF, erythro
poietin, thymic hormones, LIF (leukemia inhibiting factor), SCF (stem cell growth factor) , 
TPO (thrombopoietin). 
Cytokines involved in hemopoiesis inhibition. Lactoferrin, TNF-a1pha, TNF-beta, IFN
alpha, IFN-beta, inhibin, oncostatin M, LIF, TGF-beta. 
Cytokines - interleukins which potentiate hemopoietic factor effects. IL- (1,2, 4,6,7,9, 
11,12,13). 
Regulatory cytokines. IL - (2,4, 10), IFN. 
Anti-inflammatory cytokines. Proinflammatory cytokine production inhibition IL- (4,10,13). 

Defensins 

Defensins are small basic ungiycosylated proteins which are found mainly in segmented 
neutrophilic granulocytes. They constitute approximately 30-50 percent of all proteins of 
azurophilic granules. Defensins are released from granules by transport into vacuoles gen
erated after ingestion of microorganisms. They destroy these microorganisms in an oxygen
independent manner by permeabilization of the outer and inner membrane. Defensins also 
possess a nonspecific cytotoxic activity against a wide range of normal and malignant cells, 
including cells that are resistant to TNF-a1pha and natural killer cytotoxic factor. They kill 
cells by inserting themselves into the cell membrane, permeabilizing the membranes by the 
creation of voltage-regulated channels. The family of defensins is diverse and is not re
stricted to expression in leukocytes. Human defensin 5 is expressed highly in Paneth cells 
of the small intestine. The existence of enteric defensins suggests that these peptides con
tribute to the antimicrobial barrier function of the small bowel mucosa, protecting the small 
intestine from bacterial overgrowth by autochthonous flora and from invasion by potential 
pathogens that cause infection via the peroral route, such as Salmonella species. Defensins 
are specific potent chemoattractants for monocytes. HNP-I, the most abundant representa
tive of human defensins, has been found to form very stable complexes with a1pha-2-mac
roglobulin which may function as a scavenger of defensins in inflamed tissues and may 
constitute an important mechanism for the regulation and containment of inflammation. 

Dehydroepiandrosterone 

(syn: unconjugated DHEA, dehydroisoandrosterone) Main androgen steroid, adrenal cor
tex hormone, in peripheral tissues changes into effective androgen testosterone. It is the 
major androgen precursor in females and the major androgen precursor in postmenopau
sal women. DHEA does not circulate bound to SHBG and is only weakly androgenic. Day
to-day variation is 30%, highest levels are in AM and lowest in PM. 

Increased Values 
endurance runners, bilateral hyperplasia of adrenal cortex, hirsutism, Cushing's disease, 
ectopic ACTH-producing tumors, adrenal tumours, neonates, oligomenorrhea, syndrome 
- (adrenogenital sy, Cushing's sy, polycystic ovary sy), virilism 
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Interfering Factors: medicaments - (clomiphene. corticotropin) 

Decreased Values 
hyperlipidemia. adrenal hypoplasia. hypogonadism. adrenal cortex insufficiency. malnutri
tion. psoriasis. psychosis. Cushing's sy. pregnancy 

Interfering Factors: elderly people. medicaments - (androgens. carbamazepine. danazol. 
glucocorticoids. ketoconazole. phenytoin. testosterone) 

Analrte Age/Gender Reference Range 51 Units Note 
Debydroepi-
androsterone M 

<9.8 y 1.07-11.96 nmolll 
9.8-14.5 y 3.81-17.16 nmaUI 
10.7-15.4 y 5.89-20.28 nmoll1 
11.8-16.2 y 5.55-22.19 nmoUI 
12.8-\7.3 y 8.67-31.21 nmoUI 
Adult 5.55-27.74 nmoUI 
F 
<9.2 Y 1.07-11.96 nmol/l 
9.2-13.7 y 5.20-\9.76 nmoUI 
10.0-14.4 y 6.93-20.80 nmolll 
10.7-15.6 y 6.93-24.27 nmolll 
11.8-18.6 y 7.45-29.47 nmol/l 
Adult 5.55-27.74 nmoUI 

Dehydroepiandrosterone Sulfate 

(DHEA-S) This test is used to evaluate the function of the adrenal glands (index of adrenal 
androgen secretion). Highest levels are in AM and lowest in PM. 
Test Purpose. I) measurement of a fertility work-up. 2) to evaluate children with precocious 
puberty. 3) to screen for rare genetic diseases resulting from deficient steroid-synthetic 
enzymes. 

Increased Values 
hirsutism. congenital adrenal hyperplasia. Cushing's disease. ectopic ACTH -producing 
tumors. adrenal cortex tumors. polycystic ovary sy 

Interfering Factors: exercise. smoking. fasting. medicaments - (ACTH. clomiphene. 
danazol) 

Decreased Values 
dieting. ethanol. acute illnesses. adrenal insufficiency - (primary a. i .• secondary a. i. ). mal
nutrition. pregnancy 

Interfering Factors: medicaments - (carbamazepine. dexamethasone. glucocorticoids. 
ketoconazole. oral contraceptives. phenytoin. prednisone. testosterone) 

Analyte Age/Gender Reference Range 51 Units Note 
Dehydroepi
andro terone 
Sulphate M 

<9.8 Y 0.34-2.16 
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Analyte Age/Gender Reference Range 51 Units Note 
9.8-14.5 Y 
10.7-15.4 Y 
11.8-16.2 Y 
12.8-17.3 Y 
Adults 
F 
<9.2 Y 
9.2-13.7 Y 
10.0-14.4 Y 
10.7-15.6 Y 
11.8-18.6 Y 
Adult 

ll-Deoxycorticosterone 

1.09-2.83 
1.25-5.20 
2.65-10.01 
3.12-9.62 
4.68-11.70 

0.49-2.96 
0.88-3.35 
0.83-8.48 
1.51-6.76 
1.14-6.45 
1.56- 7.7 

Ill"0UI 
"moUI 
"moUI 
"moUI 
"moUI 

IlmoUI 
Ill"0VI 
Ill"0VI 

IlmoVI 
Ilmo\l\ 

IlmolJl 

(DOC) A mmeralocorticoid produced in small quantities by the adrenal cortex. DOC increa
ses to maximum value in pregnancy from the 23,d week to term. Highest levels are in AM 
and lowest in PM. 

Increased Values 
adrenogenital syndromes due to 17- and ll-hydroxylase deficiencies, pregnancy 

Interfering Factors: medicaments - (metyrapone, spironolactone) 

Decreased Values 
preeclampsia 

ll-Deoxycortisol 

(syn: compound S) An intermediate formed in cholesterol conversion to cortisol in steroido
genesis. Day-to-day level variation IS 20-30%. 

Increased Values 
adrenocortical hyperplasia due to II-beta-hydroxylase defect, adrenal tumors, pregnancy 

Interfering Factors: medicaments - (metyrapone) 

Decreased Values 
Interfering Factors: medicaments - (glucocorticOlds, megestrol, phenytoin) 

Digoxin 

Digoxin half-life is 20-50 hours, prolonged with renal impairment. The therapeutic inter
ValiS approximate, toxicity can occur at lower levels, especially if there is associated hypo
kalemia. 
Test Purpose. To assess suspected digoxin toxicity or inadequate response. 

Increased Values 
digoxin toxicity 
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Analyte Age/Gender Reference Range 51 Umts Note 
Digoxin 1.0- 2.6 nmoUI 

Dopamine 

Belongs to catecholamine. 
Function. eNS neurotransmitter, inhibitory transmitter in the carotid body and the sym
pathetic ganglia. Dopamine elicits many responses not attributable to the stimulation of 
classic adrenergic receptors: it relaxes the lower esophageal sphincter, delays gastric emp
tying, causes vasodilation in renal and mesenteric arterial circulations, suppresses aldos
terone secretion, directly stimulates renal sodium excretion, suppresses norepinephrine 
release in sympathetic nerve terminals by a presynaptic inhibitory mechanism. 

Increased Values - hyperdopaminemia 
ganglioneuroma, neuroblastoma 

Interfering Factors: medicaments - (dopamine) 

Decreased Values - hypodopaminemia 
Parkinson's disease 

An,lyle Age/Gender Reference Range SI Units Note 
Dopamine 196- 553 pmoUI 

Drug Allergies Detection 

Penicillins: benzylpenicillin, phenoxymethylpenicillin, ampicillin, amoxicillin, cloxacillin, 
flucloxacillin, ticarcillin 

Cephalosporins: cephalotin, cefaclor, cephalexin 
Other antibacterials: trimethoprim, sulfamethoxazole, cinoxacin 
Anesthetic agents: alcuronium, atracurium, succinylcholine, vecuronium, rocuronium, 

thiopentone 
Narcotics: morphine, codeine 
Local anesthetics: procaine, lignocaine 
Analgesics: paracetamol 
Other: latex 

Drug Monitoring 

Acetaminophen, alcohol, aminophylline, amiodarone, amitriptyline, benzodiazepines, bro
mide, butabarbital, butalbital, caffeine, carbamazepine, carotene, chlordiazepoxide, clo
nazepam, cyclosporine, desipramine, diazepam, dicumarol, digitoxin, digoxin, disopyra
mide, doxepin, ethchlorvynol, ethosuximide, flecainide, flunitrazepam, folate, fluoride, 
glutethimide, gold, imipramine, isopropanol, lidocaine, lithium, mephobarbital, mep
robamate, methaqualone, methotrexate, methsuximide, methyprylon, mexiletine, nitroprus
side, nordiazepam, nortriptyline, paracetamol, pentobarbital, phenobarbital, phenytoin, 
primidone, procainamide, propoxyphene, propranolol, quinidine, salicylates, secobarbital, 
theophylline, thiocyanate, thioridazine, tocainide, trazodone, trifluoperazine, valproic acid 
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Antibiotics: amikacin, chloramphenicol, flucytosine, gentamicin, kanamycin, netilmicin, 
streptomycin, sulfadiazine, sulfamethoxazole, sulfapyridine, sulfisoxazole, tobramycin, 
vancomycin 

Elastase 

Functionally belonging to the alpha-I-antitrypsin complex, elastase is an endopeptidase, 
found in leukocytes, endothelium, pancreatic juice and minimally in serum. Secreted by the 
pancreas as the proenzyme proelastase and activated In the duodenum via trypsin cleav
age, it is involved in protein digestion. It catalyzes the peptide bond cleavage, preferentially 
on the carboxyl side of leucine, methionine and phenylalanine residues. Unlike other en
dopeptidases, elastase rapidly hydrolyzes elastin, the yellow elastic connective tissue scle
roprotein. Protein of acute phase. PMN-elastase of granulocytes is an important restenoses 
development indicator after PTCA (2nd - 6th week). PMN-elastase is a neutral lysosomal 
proteinase. Due to a low substrate specifity and high levels, PMN-elastase has a removal role. 
After the release into serum it bonds to the alpha-I-proteinase inhibitor (alpha-I-antit
rypsin) for the body protection. Only this complex can be measured in the plasma. Elastase 
II-I is produced in the pancreas; present in young individuals, its activity decreases with age 
(involved in milk protein digestion). Elastase II-I is secreted with four other proteases, 
mainly with chymotrypsin. Duodenal and fecal elastase-I is a sensitive non-invasive test in 
chronic pancreatitis detection (sensitivity is higher than fecal chymotrypsin sensitivity). 
Elastase-I is released in cycles (I cycle per ISO minutes). In chronic pancreatitis cycle am
plitude decreases, not cycle frequency. Sensitivity in moderate and mild conditions is bet
ter than with chymotrypsin. Elastase levels are not influenced by substitution therapy (when 
compared to fecal chymotrypsin). 
Test Purpose. I) septic shock conditions, 2) surgical trauma, poly trauma, 3) Joint inflam
matory diseases (sensitivity is higher than ESR and other inflammation indicators), 4) 
intrauterine amniotic infections,S) cystic fibrosis, pancreatitides, 6) meningitides, 7) arti
ficial material biocompatibility (extracorporal circulation device, dialysis machine), 8) male 
adnexes infections, 9) adult respiratory distress syndrome diagnosis, 10) diagnosis of 
Crohn's disease, ulcerative colitis, and non-specific intestinal inflammation (remission/ 
worsening indicator; sensitivity is higher than ESR and other inflammation indicators, ex
ceptCRP). 

Increased Values - hyperelastasemia 
rheumatoid arthritis, embolism, rheumatic fever, chorioamnionitis, diseases - (rheumatic 
d., inflammatory d. ), cardiac infarction, infectious diseases - (bacterial i. d., neonatal i. d., 
respiratory system i. d., viral i. d. ), systemic lupus erythematosus, non-specific marker of 
pulmonary tumours, tumours - (bronchi I., Burkitt's lymphoma, leukemia, I. of pancreas), 
obstruction of biliary ways, severe surgeries and after surgery, acute/chronic pancreatitis, 
inflamed pneumopathy, poly trauma, pyelonephritis, transplant rejection, sepsis, stress, 
syndrome - (adult respiratory distress sy - ARDS, nephrotic sy), vasculitis 

Analyle Age/Gender Reference Range SI Units Note 
Elastase Neonates 

Eta tase II-I, Pancreatic 

1-2 d 
3-28 d 
Adult 

<75 
<50 
29-86 
<3.5 
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Beta-Endorphins 

(beta-END) Polypeptides (31-amino acid opiOid peptide denved from proopiomelanocortin 
- POMe) and central neurons neurotransmitter (hypothalamus, amygdala, thalamus, locus 
coeruleus). Mter release and interaction with peptidergic (opioid) receptors -> hydrolysis 
by peptidases to smaller inactive peptides and amino acids. Plasma levels show a circadian 
pattern that is synchronous with that of ACTH. In addition to being an analgesic, beta
endorphins are known to modulate secretion and release of many hormones. Stimulate 
lymphocytes proliferation. Highest values are in AM and lowest in PM. 

Increased Values 
electroconvulsive therapy, newborns (during first 24 h of life), obesity, surgery, labor, emo
tIOnal/physical stress, pregnancy, physical exercise, renal failure 

Interfering Factors: ethanol, caffeine, fasting, postprandial 

Decreased Values 
body weight loss, pregnancy 

Interfering Factors: medicaments - (glucocorticoids, oral contraceptives) 

Endothelins 

Endothelins belong to cytokmes creating m endothelial cells and epithelial cells. The syn
thesis of endothelins by vascular endothelial cells is increased by bacterial endotoxins, bom
besin, thrombin, IL-I, TGF-beta, PDGF, angiotensin and vasopressin. The known endothelin 
receptors are strongly glycosylated glycoprotems which show a high degree of sequence 
homology. 
Function. Endothelins are mainly known for their pharmacological activities. They are the 
most potent vasoconstrictors known. They are potent positively inotropic and chronotropic 
agents for the myocardIUm. They are involved in vasoconstriction, vasodilation, cellular 
popUlation proliferation stimulation (mainly smooth muscle cells). Endothelins increase the 
plasma levels of a number of vasoactive hormones. They increase the secretion of ANP, al
dosterone and catecholamines. They reduce renal blood flow and glomerular filtration. The 
production of endothelins by epithelia, smooth muscle and fibroblasts of the urinary blad
der suggests that they may act as an autocrine hormone in the regulation of the bladder wall 
structure and smooth muscle tone. In addition to their vasoconstrictor actions, endothelins 
have effects on the central nervous system and on neuronal excitability. They induce the 
depolarization of spinal neurons, the release of vasopressin and oxytocin, and may be in
volved in the response of glial cells to tissue injuries. Endothelins act as paracrine modula
tors of smooth muscle cells and connective tissue cell functions. In human mammary car
cinomas endothelins are paracrine growth modulators for mammary stromal cells. They 
stimulate the proliferation of smooth muscle cells, fibroblasts, mesangial cells, established 
glioma cells lines and primary astroglial cells. Endothelins are autocrine growth modula
tors for several human tumor cells lines. Endothelin-I secreted from human keratinocyes 
is a mitogen for human melanocytes and may play an essential role in the UV hyperpig
mentation in the epidermis. They are also involved in atherosclerosis, pulmonary hyperten
sion, and Raynaud's syndrome pathogenesis. The detection of endothelins in the lung tis
sues of asthmatic patients suggests that these factors may play an important pathophysi
ological role as bronchoconstrictors. 

168 BiochemICal/Laboratory Parameters In Biological Matenals 



Increased Values 
hypertension, atherosclerosis, myocardial infarction, cardiogenic shock, Raynaud' syn
drome, Crohn's disease 

Analyte Age/Gender Reference Range 51 Units Note 
Endotht'lin-I 

Enkephalins 

1 
F 
>60y 

0.38-0.44 
0.36-0.39 
0.41-0.43 

pglml 
pglml 
pglml 

(syn: methionine-enkephalin - MEK, leucine-enkephalin - LEK) The enkephalins function 
as neurotransmitters/neuromodulators in many brain locations, central neurones - globus 
pallidus, thalamus and the spinal cord; they playa part 10 pain perception, movement, 
mood, behavior and neuroendocrine regulation. They are also found in nerve plexuses and 
in the exocrine glands of the gastrointestinal tract, protecting vessels against damage by 
granulocytes products. They stimulate antibody production and NK -cells activity and are 
involved in T-lymphocytes suppression. After releasing and interactIOn with peptidergic 
(opioid) receptors, the enkephalins are hydrolyzed by peptidases mto smaller inactive 
peptldes and amino acids. Highest levels appear in late afternoon and lowest in AM. 

Increased Values 
exercise, renal failure 

Decreased Values 
ethanol, pregnancy 

Enolase 

Enolase is a dimer of 3 peptides (alpha, beta, gamma). Beta-beta/alpha-beta exist mainly in 
heart and skeletal muscle, while gamma-gamma and alpha-alpha are located in nerve tissue. 

Increased Values - hyperenolasemia 
hepatitis, muscle diseases, myocardial infarct 

Eosinophil Chemotactic Factor of Anaphylaxis 

(ECF-A) Allergic reactions mediator. 
Function. Eosinophils chemotactic attraction and deactivation. 

Epidermal Growth Factor 

(EGF) 
Occurrence. Present 10 most body fluids and sweat gland secretory cells. Cells in vanous 
organs, including brain, kidney, salivary gland and stomach produce this factor. The produc
tion of EGF has been shown to be stimulated by testosterone and to be inhibited byestro
gens. EGF receptors are expressed in almost all types of tissues. 
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Function. Promotes proliferation/differentiation of mesenchymal and epithelial cells (effec
tive mitogen). Induces epithelial development, promotes angiogenesis, and inhibits gastric 
secretion. It is a strong chemoattractant for fibroblasts and epithelial cells. EGF alone and 
also in combination with other cytokines is an important factor mediating wound healing 
processes. EGF does not influence hemopoietic cells. It strongly influences the synthesis and 
turn-over of proteins of the extracellular matrix, including fibronectin, collagens, laminin 
and glycosaminoglycans. EGF increases the release of calcium from bone tissue and pro
motes bone resorption. It also modulates the synthesis of a number of hormones, includ
ing the secretion of prolactin from pituitary tumors and of chorion gonadotropin from 
chorion carcinoma cells. It is a strong mitogen for many cells of ectodermal, mesodermal 
and endodermal origin. EGF receptors are in many carcinoma cells (mainly uterine cervix, 
oral cavity, lung and facies carcinomas); they are coded by c-erb B oncogene. EGF may be a 
trophic substance for the gastrointestinal mucosa and may playa gastroprotective role due 
to its ability to stimulate the proliferation of mucosa cells. 

Epinephrine 

(syn: adrenaline) Epinephrine is a catecholamine hormone. 
Production. Secreted by the adrenal medulla and some neurons and stored in the chroma
ffin granules. Adrenaline is released in response to hypoglycemia, stress and other stimuli. 
Function. Neurotransmitter in the central nervous system, a potent stimulator of the sym
pathetic nervous system (adrenergic receptors, predominantly alpha-receptors). Epi
nephrine increases: the heart rate and cardiac output, blood pressure, splanchnic and skel
etal musculature blood flow (lower levels), platelet aggregation and blood glucose level. 
Epinephrine enhances release of glucose from glycogen and fatty acids from adipocytes. 
Epinephrine decreases: peripheral vascular resistance, skin, mucosal and renal blood flow 
(higher levels). It relaxes bronchial smooth musculature and has antiallergic effects. 

Increased Values 
electroconvulsion, prolonged exposure to cold, pheochromocytoma, ganglioblastoma, gan
glioneuroma, anger, hypoglycemia, hypothyroidism, kidney diseases, acute myocardial in
farction, diabetic ketoacidosis, adrenal medullary tumors, physical exertion, neuroblas
toma, paraganglioma, postoperative states, fear, severe stress, shock, thyrotoxicosis 

Interfering Factors: medicaments - (alpha-methyldopa, caffeine, dopamine, insulin, iso
proterenol, metoprolol, quinidine) 

Analyle Age/Gender Relertncc Ran~r SI Units Nolr 
Epin phrin 165- 4 pmoVl 

Cl-Esterase Inhibitor 

(CI-INH, syn: CI-esterase inactivator, CI inhibiting factor) Belongs to the regulatory com
plement components which checks CI complement activation. It is a glycoprotein in the 
enzyme inhibitors family which is capable of binding/inhibiting the plasma enzymes activ
ity, including kallikrein, plasmin, activated factors XI, XII and CIr, and CIs complements. 
It is synthesized in the liver. With CI esterase inhibitor defects, there can be a deficiency, 
mutation in molecule, that means ineffectivity and autoantibody presence. A hereditary and 
acquired angioedema clinical picture, including death, is an escape of complement activa
tion from the control --> production of kinines and anaphylatoxins. 
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Test Purpose. 1) hereditary angioedema diagnostics due to Cl inhibitor deficiency, acquired 
Cl inhibitor deficiency in malignancy and SLE, 2) to monitor severity of a disease or deter
mine efficiency of treatment. 

Increased Values 
congenital hereditary angioedema, tumors, ulcerative colitis, acute phase response, preg
nancy 

Interfering Factors: medicaments - (androgen steroids, danazol) 

Decreased Values 
angioedema - (hereditary a., acquired a. ), congenital CI-INH deficiency, diseases -
(lymphoproliferative d., d. with B-lymphocyte disorders, bacterial infectious d. ), systemic 
lupus erythematosus, lymphoma, liver cirrhosis, glomerulonephritis, hepatitis, lupus ne
phritis, malnutrition, renal transplant rejection 

Analyte Age/Gender Rclcrencc Range 51 Units Note 
CI -E tera e Inhibitor 0. 15- 0.35 gil 

Estradiol 

(syn: unconjugated estriol) 
Production. The major most potent female sex hormone produced mainly by the ovary 
binds in plasma to the sex hormone-binding globulin (SHBG). Small amounts of estrogens 
are synthesized also by the adrenal cortex, testes and fetoplacental unit in pregnancy. 
Function. Belongs to the estrogens - steroid hormones that control female sexual develop
ment, promoting the growth and function of the female sex organs and female secondary 
sexual characteristics; influences gonadotropins secretIOn by the anterior pituitary and is 
involved in bone homeostasis. Marked diurnal variation (50%), highest in late afternoon, 
lowest around midnight; 25% day-to-day variation of levels. In menstruating women, rises 
during the follicular phase sharply peak 2-3 d. before ovulation and later rise in the 
midluteal phase. 
Test Purpose. I) to help in diagnosis of precocious puberty, 2) to monitor estrogen therapy, 
3) to monitor ovulation induction in in vitro fertilisation, 4) to assess of women with sus
pected hypothalamic or pituitary disease. 

Increased Values 
hepatic cirrhosis, feminization - (f. in children, testicular f. ), gynecomastia, hyperthy
roidism, tumors, estrogen producing tumors, male sterility, pregnancy 

Interfering Factors: smoking, medicaments - (anabolic steroids, androgens, clomi
phene, diazepam, digoxin, estrogens, tamoxifen) 

Decreased Values 
acromegaly, amenorrhea due to - (exercise, weight loss), anorexia mentalis, anovulatory 
cycles, gonadal dysgenesis, congenital adrenal enzymopathies, hyperprolactinemia, pri
mary/secondary hypogonadism, hypothyroidism, acute illnesses, primary ovarian insuffi
ciency, malnutrition, menopause, corpus luteum insufficiency, syndrome - (Klinefelter's sy, 
Sheehan's sy), pituitary failure 

Interfering Factors: medicaments - (androgens, cimetidine, interferon, ketoconazole, 
megestrol, oral contraceptives) 
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Analyte Age/Gender Reference Range SI Units Note 
E tradiol <10 y 22-140 pmoUI 

F 
Follicular pha e 37-550 pmolJl 
Pre-ovulation 400-1400 pmoUI 
Luteal pha e 300-910 pmoUI 
Post-menopause 40-170 pmoUI 
Oral contra-
ceptives 15-120 pmoUI 
Pregnancy 
I lrime tcr 400-5000 pmoUl 
2 trimester 2500-62500 pmoUl 
3'~ trimester 8800-99700 pmoUI 
M 35-150 pmoUl 

Estriol 

(syn: total estriol) Estriol belongs to estrogens as the principal estrogen of pregnancy. In the 
non-pregnant woman estriol is a major estradiol metabolite; whereas in pregnancy, almost 
all maternal estriol originates from 16-alpha-OH dehydroepiandrosterone sulfate (DHEA
S) synthesized in the fetal adrenal, which is subsequently converted to estriol by the pla
centa. Almost all estriol is conjugated With either sulfate or glucuronide and then excreted 
by the kidneys. Approximately 9% is unconjugated (free) and it is this fraction that is meas
ured. 
Function. Stimulates the tissue development involved in reproduction. Estriol has high di
urnal variation (50%). In non-pregnant women, parallels changes in the estradiol. 

Increased Values 
renal insufficiency, pregnancy - (diabetic p., multiple p. ), tumors - (adrenal \., testicular \., 
ovarian t.) 

Interfering Factors: medICaments - (ACTH III pregnancy, spironolactone in men) 

Decreased Values 
anemia, anencephalic fetus, placental sulfatase deficiency, diabetes mellitus, hemoglobino
pathies, hypoplasia of fetal adrenals, diseases - (intestinal d., congenital heart d. ), placen
tal insufficiency, malnutrition, intrauterine fetal death, preeclampsia, postmaturity, 
pyelonephritis, Rh isoimmunization, intrauterine fetal growth-retardation, high-risk preg
nancy - (diabetes mellitus), syndrome - (adrenogenital sy, Down sy, Stein-Leventhal sy, 
Turner's sy), congenital anomalies, failing pregnancy, fetal dysmaturity, fetal distress, hypo
pituitarism, menopause 

Interfering Factors: high altitude, medicaments - (acetylsalicylic acid, albuterol, ampi
cillin, penicillin, probenecid, salbutamol, steroids, thyroxine) 

Analyte Age/Gender Reference Range SI Umts Note 
E triol, total pregnancy (week) 

24-28 104-590 
2S-32 140-760 
32-36 20S-970 
36-40 2S0-121 0 
Adult M and 
non-pregnant F <7.0 
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Estriol, Free 

(syn: unconjugated estnol) 

Increased Values 
imminent delivery 

Decreased Values 
fetal distress, postmaturity, congemtal heart diseases, major malformations of fetal eNS, 
fetal Down sy 

Interfering Factors: medicaments - (ampiCillin, penicillin) 

Analyte Age/Gender Reference Range SI Units Note 
Estriol. (ree pregnancy (week) 

25 12.1-34.7 nmolll 
28 13.9-43.4 nmol/l 
30 15.6-48.6 nmolll 
32 17.4-55.5 nmol/l 
34 19.1-64.2 nmol/l 
36 24.3-86.8 nmol/l 
37 27.8-97.2 nmolll 
38 31.2-111.0 nmolll 
39 34.7-118.0 nmolll 
40-41 36.4-86.8 nmol/l 

Estrogens 

(syn: total estrogens) Estrogens are female sex hormones that are responsible for female sex 
organ development and maintenance and female secondary sex characteristics. In conJunc
tion with progesterone they also partiCipate in menstrual cycle regulation and in pregnancy 
mamtenance. 
Production. By the ovanan folhcles, the corpus luteum, and during pregnancy by the pla
centa. The most potent natural estrogen IS estradiol. 
Function. Estrogens Increase SHBG levels, corticosterone-binding globulin and thyroxine
binding globulin. They decrease bone reabsorption, in prepubertal girls accelerating linear 
bone growth and epiphyseal closure. In the kidney, estradiol enhances sodium reabsorption, 
an effect antagomzed by progesterone. Estrogens In the uterus stimulate endometrial gland 
proliferation, myometrial excitability and increase endometrial cell numbers. In the cervix 
they stimulate production oflarge thin watery mucus amounts. In the breast: stimulate stro
mal breast development and mammary gland duct growth. In the hypothalamus-pituitary 
they sensitize gonadotropins to gonadotropin-releasing hormone and suppress gonadotro
pin release in pharmacological doses (oral contraceptives). Other functions: follicle growth, 
stimulate fat deposition, libido, and hepatic synthesis of transport proteins. In women, in
crease from nadir at menses peaks in late follicular and luteal phases, similar to estradIOl. 
Test Purpose. I) to determine sexual maturation and fertility, 2) to aid diagnosis of gonadal 
dysfunction: precocious/delayed puberty, menstrual disorders, or infertility, 3) to determine 
fetal well-being, 4) to aid tumors diagnosis known to secrete estrogens. 
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Increased Values 
hepatic cirrhosis, congenital adrenal hyperplasia, hyperthyroidism, diseases - (alcoholic 
liver d., severe hepatic d. ), tumors - (hepatoma, chorionepithelioma, testicular t., ovarian 
t. producing estrogens, granulosa cells and theca cells t. ), obesity, precocious puberty, pri
mary testicular failure 

Interfering Factors: medicaments - (chlorpromazine, clomiphene, digoxin, estrogens, 
oral contraceptives, tamoxifen) 

Decreased Values 
ovarian agenesis, anorexia nervosa, adrenal cortex hypofunction, primary/secondary hy
pogonadism, hypopituitarism, primary ovarian malfunction, menopause, psychogenic 
stress, Turner's sy, ovarian failure 

Interfering Factors: prolonged bed rest, medicaments - (cimetidine, ketoconazole, 
megestrol) 

Analylc Age/Gender Reference Range SI UmlS NOle 
Estrogen,lotal Children 

M 
F - cycle day 
1-IOd 
11-20 d 
21-30 d 
before puberty 

Estrone 

<30 
40-115 

61-394 
122-437 
156-350 
<40 

ngll 
ngll 

ngll 
ngll 
ngll 
ngll 

An oxidation product of estradiol found in pregnancy urine, male urine, plasma and pla
centa, which is metabolically convertible to estradiol. It is secreted by the ovary but circu
lating estrone is for the most part derived from peripheral estradiol metabolism, especially 
androstenedione. 10% day-to-day level variation. In women, increases from nadir at men
ses peaks at ovulation. 

Increased Values 
obesity 

Interfering Factors: smoking, puberty, pregnancy, medicaments - (digoxin) 

Decreased Values 
acute illnesses 

Factor B 

(syn: complement C3 activator, alternate pathway factor B, C3 activator, C3 proactivator, 
properdin factor B). Factor B belongs to the complement components (alternative pathway 
component) and is involved in complement activation. Assay of factor B helps distinguish 
activation of the alternate from the classical complement pathway. It is a protein synthesized 
by hepatocytes, monocytes and macrophages in other tissues. Decreased values are seen 
when alternate complement pathway is activated. Complement proteins are acute phase 
reactants and have very short half-lives. Their serum levels are a balance of synthesis and 
catabolism. Thus, serial measurements may be more informative than single values. 
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Increased Values 
acute phase response 

Decreased Values 
sickle-cell anemia, bacteremia with shock, bacterial endocarditis, glomerulonephritis -
(hypocomplementemic chronic g., membranoproliferative g., post-streptococcal g.), parox
ysmal nocturnal hemoglobinuria, disseminated intravascular coagulation, systemic lupus 
erythematosus, anaphylactic subacute reaction to dextran or radio contrast media, gram
negative bacterial sepsis 

Factor 0 

Factor D belongs to the complement components (alternative pathway component). A ser
ine esterase with specificity for factor B, it is the only complement enzyme that circulates 
in its active state. It is essential for triggering the alternative pathway activation. 

Increased Values 
rheumatoid arthritis with secondary amyloidosis, polycystic kidney disease, end-stage kid
ney disease, systemic lupus erythematosus with renal disease 

Factor H 

Factor H belongs to the complement components (regulatory component). It is required for 
efficient control of the alternative complement pathway. 

Decreased Values 
congenital factor H deficiency 

Factor I 

Factor I belongs to the complement components (regulatory component). It is a highly spe
cific serine esterase that acts rapidly to inactivate C3b and C4b. Patients lacking factor I 
develop profound hypocomplementemia, primarily due to uncontrolled alternative pathway 
activation. 

Decreased Values 
congenital factor I deficiency 

Febrile Agglutinins 

(syn: warm agglutinins) Febrile agglutinins are antibodies that cause RBCs aggregation at 
high temperatures. Serial dilutions are performed to detect the dilution at which aggluti
nation occurs. 
Test Purpose.!) to identify sera agglutinins in patients thought to have infectious bacterial 
diseases characterized by persistent fever, 2) to support clinical fmdings of diseases caused 
by salmonella, Francisella tularensis or brucela, 3) to help to identify cause of fevers of un
known origin. 
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Increased Values 
brucellosis, infections - (rickettsial i., salmonellosis), tularemia, Rocky Mountain spotted 
fever, typhus, liver diseases, proteus infection 

Interfering Factors: cocaine, hallucinogens, marijuana, narcotics, medicaments - (an
tibiotics) 

Ferritin 

(iron hydroXIde + protein part .... apoferritin). Ferritin is an alpha-I -globulin, tumor marker, 
and acute phase reactant. Ferritin is the major, water-soluble iron storage protein. 
Production. Reticuloendothelial system (liver, spleen, bone marrow, kidney). Ferritin, which 
is Clrculatmg in blood, is a serum ferritm (glycated ferritin, considered as normal secretory 
cells product) and tissue ferritin mixture, which is released from damaged cells. Ferritin 
creates complexes with other proteins in blood, e. g. alpha-2-macroglobulin. 
Occurrence. Primary protein iron deposits are liver, spleen, bone marrow, and intestinal 
mucous membrane. Serum ferritin is a protein devoid of iron, and is in a low concentration 
relative to tissue ferritin. Since it is in equilibrium with tissue ferritin, its concentration 
correlates well with total body iron stores. lntraindividual level variability is 5-18%, 
interindividual variability 12-18%. 
Test Purpose. 1) to screen and monitor for iron deficiency and iron overload, 2) to meas
ure iron storage, 3) to distinguish between iron deficiency (low iron storage condition) and 
chronic inflammation (normal storage condition), 4) to help in hemochromatosis diagno
sis, 5) stored Iron estimation in bone marrow in hemodialyzed patients, 6) to determine 
response to iron therapy or compliance with treatment, 7) to study population iron levels 
and response to iron supplement. 

Increased Values - hyperferritinemia 
chronic alcoholism, anemia - (hemolytic a., megaloblastic a., sideroblastic a., thalassemia, 
spherocytosis), rheumatoid arthritis, ineffective erythropoiesis, hemodialysis, hemochro
matosis, hemosiderosis, hepatitis, hyperthyroidism, Gaucher's disease, diseases - (acute/ 
chronic infectious d ., chronic renal d., acute/chronic liver d., pulmonary infectious d., 
hepatobiliary tract d., chronic infectious urinary tract d., acute/chronic inflammatory d.), 
obstructive icterus, myocardial infarction, inanition, systemic lupus erythematosus, tu
mours - (pancreas t., Hodgkin's/non-Hodgkin's disease, leukemia, renal t. , liver t., lung t., 
breast t., neuroblastoma, testes t. ), fasting, osteomyelitis, plasmocytoma, burns, porphyria 
cutanea tarda, iron intake excess (iron overload) 

Interfering Factors: hemolytic disorders, recent high iron containing meal ingestion, 
recent blood transfusions, medicaments - (ethanol, iron preparations, oral contracep
tives) 

Decreased Values - hypoferritinemia 
iron deficiency anemia, hemodialysis, acute severe hemorrhage (after 2 weeks), malabsorp
tion, iron intake deficiency, protein loss/deficiency, polycythemia vera, nephrotic sy, preg
nancy 

Interfering Factors: erythropoietin, menstruation 

Analyte Age/Gender Reterence Range SI Units Note 
Ferritin 1 d-I w 

Infants 
3 m-1O y 

145-458 
52-421 
9.3-65 
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An.lyte ,\ge/Gender Reference Range SI Units Note 
11-16y 12-ISO 11811 
Adults <so y F 8-156 11811 
Adults M 8-140 flgll 
Adults >50 y F 20-400 11811 ee ref. 
6w-18y 15-120 1Ig/1 ranges note 
Adults 
<SOy F 10-160 11811 
>50y F 30-300 11811 
M 30-300 flgll 

Alpha-l-Fetoprotein 

(AFP, syn: alpha-l-fetoglobulin) Glycoprotein, oncofetal protein (albumin). 
Production. Physiologically - fetal hepatocytes, fetal gastrointestinal system, yolk sac. Maxi
mum serum concentration is reached at approximately 10 to 15 weeks' gestatIOn and de
creases to an undetectable concentration at about 5 weeks after birth. 
Test Purpose. I) to monitor therapy effectiveness in malignant conditIOns such as hepato
mas, choriocarcinoma, teratocarcinoma and germ cell tumors, and in certain non-mahg
nant conditions such as ataxia-teleangiectasia, 2) to screen a pregnant woman in antenatal 
neural tube defects diagnosis, Down dIsease, anencephaly and other congenital anomalies 
3) to monitor liver regenerative procedures, 4) a postoperative control of AFP positive pa
tients, 5) differential diagnosis of neonatal hepatitis versus biliary atresia in newborns, 6) 
to monitor therapy with antineoplastic drugs. 

Increased Values 
anencephaly, renal aplasia/agenesis, aplaSIa cutis, ataxia-teleangiectasia, atresIa of - (eso
phagus, duodenum), hepatic cirrhosis, encephalocele, gastroschisis, partial hepatectomy, 
hepatitis, hydrocephalus, fetal hydrops, cystic hygroma, fetal hypotrophy, disease - (inflam
matory bowel d., alcoholic liver d. ), Rh isoimmunization, fetal blood contamination, fetal
maternal hemorrhage, microcephaly, myelomeningocele, tumors - (colon t., lymphoma, 
Hodgkin's disease, kidney t. , pancreas t., liver t., lung t., testes t., sacrococcygeal teratoma, 
thyroid t ., biliary tract t., stomach t. ), embryonic tumours - (choriocarcinoma, t. of testes, 
t. of ovary, teratocarcinoma), nephrosis, hepatic necrosis - (fetal h. n., massive h. n. ), oligo
hydramnios, polycystic kidneys, omphalocele, abortion - (impending a., spontaneous a. ), 
secondary to viral infections, spina bifida, stenosIs of gastrointestinal tract, recovery from 
hepatitis, syndrome - (Meckel's sy, Wiskott-Aldnch sy, nephrotic congenital sy, Turner's sy), 
pregnancy (peak between weeks 16 and 18), multiple pregnancy, trisomy 13 (Patau's sy), 
tyrosinemia, intrauterine fetal death, tetralogy of Fallot, underestimated gestatIOnal age. 

Decreased Values 
insulin-dependent diabetes mellitus of mother, hydatidiform mole (molar pregnancy), 
choriocarcinoma, pseudopregnancy, obesity, spontaneous abortion, syndrome - (Down sy 
of fetus, Edwards' sy), pregnancy, fetal demise, overestimated gestational age 

Analyte Age/Gender Reference Range SI Umts Note 
Alpha-l-Fetoprotcin 1-30 d F 

1-30dM 
1 m-l y F 
I m-l yM 

18700 
<16400 
<77 
<28 
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Analytc Age/Gender Reference Range SI Units Note 
2- 3 Y F <II I'gI\ 
2-3 Y M <7.9 I'gI\ 
4-6 Y F <4.2 I'gI\ 
4-6yM <5.6 I'gI\ 
7- 12 Y F <5.6 I'gI\ 
7-12 yM <3.7 I'gI\ 
13- IS Y F <4.2 I'g/I 
13-ISyM <3.9 J.lgI\ 
Adult F 0.S-9.1 I'gI\ 
Adults M 0.S-9.S J.lgI\ 
Pregnancy 
4- 8w <S.4 I'gI\ 
ISw <34.0 J.lgI\ 
16w <38.0 J.lgI\ 
17w <44.0 I'g/I 
ISw <49.0 I'gI\ 
19w <56.5 J.lgI\ 
20w <66.0 I'g/I 

Fibroblast Growth Factors 

(FGF, FGFs) FGF belong to cytokines which are involved in fibroblast proliferation/differ
entiation, angiogenesis, wound healing, and metastatic processes. They are strong mitogens 
for mesenchymal/neuroectodermal cells; stimulate endothelial cells to invasion through 
basal membrane; activate collagenases and plasminogen activators. 

Fibroblast growth factor - acidic 
(FGF acidic, heparin binding growth factor-I - HBGF-I, beta-endothelial cell growth fac
tor) 
Occurrence. Brain, retina, bone marrow, osteosarcomas. 
Function. Mitogenic for mesenchymal and neuroectodermal cells, chemotactic for endothe
lial cells, it is involved in angiogenesis. 

Fibroblast growth factor - basic 
(b-FGF, FGF basic, heparin binding growth factor-2 - HBGF-2, astroglial growth factor-2, 
eye-derived growth factor-I , pituitary growth factor, chondrocytoma growth factor, hepa
toma growth factor) 
Occurrence. Mesodermal origin tissue, neural tissue, pituitary, adrenal cortex, corpus lu
teum, placenta, endothelial cells. It is released after tissue injuries and during inflammatory 
processes and also during the proliferation of tumor cells. 
Function. Mitogenic for mesodermal and neuroectodermal cells. Induces differentiation, 
survival and regeneration of neurons, stimulates astrocyte migration, it is involved in ang
iogenesis (by controlling the proliferation and migration of vascular endothelial cells). The 
expression of plasminogen activator and collagenase activity by these cells is enhanced by 
b-FGF. B-FGF and/or closely related factors may be engaged also in tumor angiogenesis, 
facilitating the invasive growth and metastasis of tumors by inducing the synthesis of pro
teases. Stimulates the growth of fibroblasts, myoblasts, osteoblasts, endothelial cells, kera
tinocytes, chondrocytes. In capillary endothelial cells b-FGF acts in an autocrine manner. 
Transferrin and HDL-C also support the activity of b-FGF on endothelial cells. For some 
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cholinergic, dopaminergic and GABA-ergic neuronal cells b-FGF acts as a differentiation 
factor promoting outgrowth of neurites and promoting survival. In pituitary b-FGF regu
lates the secretion of thyrotropin and prolactin. It also acts as an ovarian hormone and dif
ferentially regulates the expression of steroids. b-FGF modulates the proliferation and dif
ferentiation of granulosa cells and inhibits induction of receptors for luteinizing hormone 
mediated by FSH. It stimulates the synthesis of progesterone. b-FGF and also related factors 
may be useful to support regeneration of tissues after brain, spinal cord and peripheral 
nerve injuries. Together with other factors b-FGF can playa role also in neurodegenerative 
disorders such as Alzheimer's disease, Parkinson's disease and Huntington's disease. Factor 
is produced in most gliomas and is involved in tumorigenesis and malignant progression, 
functioning in an autocrine manner. It may play an important role also in tumor neovascu
larization as a mediator acting in a paracrine manner. Beta-FGF has been shown to improve 
cardiac systolic function, to reduce infarct size and to increase the number of arterioles and 
capillaries in the infarct area. 

Fibroblast growth factor-3 
(syn: heparin binding growth factor-3 - HBGF-3) 
Occurrence. Expressed by mammary tumors epithelial cells, various sites and times during 
embryonic development. 
Function. Mitogenic for mesodermal and neuroectodermal cells. 

Fibroblast growth factor-4 
(syn: heparin binding growth factor-4 - HBGF-4) 
Occurrence. Expressed by certain tumor cells and/or by various tissues during embryonic 
development. 
Function. Mitogenic for fibroblasts and endothelial cells, it is involved in angiogenesis. 

Fibroblast growth factor-S 
(syn: heparin binding growth factor-5 - HBGF-5) 
Occurrence. Normal fibroblasts, tumor cells, retinal pigment, epithelium and various tissues 
during embryonic development. 
Function. Mitogenic for fibroblasts and endothelial cells, it is probably involved in angio
genesis. 

Fibroblast growth factor-6 
(syn: heparin binding growth factor-6 - HBGF-6) 
Occurrence. Expressed in tissues during embryonic development and in AIDS Kaposi's sar
coma tissue. 
Function. Mitogenic for fibroblasts, it has transforming activity on fibroblasts. 

Fibroblast growth factor-7 
(syn: heparin binding growth factor-7 - HBGF-7, keratinocyte growth factor - KGF) 
Occurrence. Epithelial tissue stromal cells. 
Function. Mitogenic for epithelial cells. 

Fibronectin 

(FN, syn: cold-insoluble globulin, cell surface protein, opsonic alpha-2-surface binding pro
tein) Fibronectins are large adhesive glycoproteins (fibronectin is a dimer) that are integral 
parts of cell surfaces, extracellular matrices and also occur in intra/extravascular fluids. As 
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adhesive molecules they electrophoretically move m the area of alpha-2-globulins. Fibro
nectin is in soluble plasma form and insoluble form bound to connective tissue (adhesive 
function) . Fibronectin has three forms: a) plasmatic (soluble dimer form) - in blood and 
other body fluids, b) cell-surface, c) matrix. VLA-3 molecules (very large antigens) that be
long to integrins are the natural fibronectin ligand. The proteins are synthesized by a vari
ety of cells, including endothelium, macrophages, synoviacytes and especIally hepatocytes. 
Fibronectin is also released from alveolar and peritoneal macrophages. Anttgen or other 
mitogen activated T-Iymphocytes produce T-Iymphocyte fibronectin, which influences 
monocyte and macrophage functional activities. 
Function. In plasma they acttvate macrophages and act as non-specific opsonins binding 
bacteria. In tissue: 1) they are involved in fibronectin domain molecular interactions with 
collagen surface, fibrinogen, DNA, glycosaminoglycans, polyamines, 2) fibronectins on cell 
surfaces promote cell-cell, cell-matrix and cell-substrate interactIons (adhesive protein), 3) 
they are involved in morphogenesis and oncogenesis (differentiation processes), 4) they are 
involved in endothelial cells growth inhibition, 5) they also playa role in clot retraction and 
platelet aggregation, factor XIIIa activation and wound healing. Fibronectins are important 
in the connective ttssue where they cross-link to collagen. Fibronectins are important to 
collagen fibril restoration and they have pathophysiological importance in biliary concre
ment creation; they are involved in delayed hypersensitivity reactions. Malignant cells have 
less fibronectin (-> loss of adhesiveness -> metastases). 
Test Purpose. 1) osteoporosis diagnosis, 2) delayed hypersensitivity reaction diagnosis, 3) 
recurrent streptococcal infection diagnosis, 4) prenatal infection and neonatal/infant sep
sis diagnosis, 5) to assess protein nutritional state, especially in patients with an acute phase 
response. 

Increased Values 
hepatitis - (chronic active h., acute h. ), hyperthyroidism, tumors 

Decreased Values 
burns, biliary cirrhosIs, severe infections, DIe, coagulopathies, vascular collapse, malnutri
tion, tumors, pancreatitis, peritonitis, genetic disorders, splenomegaly, conditions - (septic 
c., shock c. ), protein loss, trauma, liver failure 

Analytc Age/Gender Reference Range SI Vntts Note 
Fibronectin 0.25-0.40 gil 

Fluorine 

(F) Inorganic fluorine is readily absorbed in the small intestine and distributed almost en
tirely to bone and teeth. Fluorine replaces hydroxyl groups in apatite. Renal excretion is 
most important in body fluorine content regulation. 

Increased Values - hyperfluorinemia 
fluorosis, dental enamel, renal failure 

Interfering Factors: fluorine-containing toothpaste, medicaments - (flecainide, haloth
ane, methoxyflurane) 

Decreased Values - hypofluorinemia 
caries (dental decay), osteoporosis 
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Follicle-Stimulating Hormone 

(FSH, syn: follitropm) 
Production. Anterior pituitary (adenohypophysis) hormone, gonadotropin, glycoprotein. 
Function. Stimulates ovarian follicular cells and the Sertoli cells in the testes. Promotes folli
cular growth and prepares the follicle for the ovulation-inducing action of luteinizing hor
mone. Secretion IS stimulated by norepmephrine, acetylcholine, gamma-aminobutyric acid, 
and inhibited by serotonin, dopamine, endorphms. Pulsatile release during day shows a 50% 
variation, spikmg at midcycle in menstruating women. Day-to-day level variation is 40%. 
Hormone release is governed by: 1) gonadotropin-releasing hormone (GRH) = gonado
liberin -> increases gonadotropins release, 2) dopamine -> inhibits FSH, LH release. 
Test Purpose. 1) to aid in infertility diagnOSIs and menstruation disorders, 2) to aid in the 
diagnosis of precocious puberty in girls (before age 9), and boys (before age 10),3) to aid 
in a hypogonarusm differential diagnosis, 4) to aid in the diagnosis of pituitary tumor. 

Increased Values 
ovarian/testicular agenesis, acromegaly (early stage), alcoholism, climacterium praecox, 
testes destruction - (x-ray exposure, mumps orchitis), gonadal dysgenesis, hypogonadism 
- (peripheral h., primary h. ), primary ovarian insufficiency, castration, menopause, gona
dotropin-secreting pituitary tumors, orchitis, precocious puberty, seminoma, states after 
cytostatic therapy, syndrome - (male climacteric sy, Klinefelter's sy, Stein-Leventhal sy, 
Turner's sy), gonadal failure, postmenopausal women 

Interfering Factors: medicaments - (chlorambucil, cimetidme, clomiphene, cyclophos
phamide, digitalis, ethanol, ketoconazole, levodopa, naloxone) 

Decreased Values 
acromegalia, sickle-cell anemia, anorexia nervosa (mentalis), aspermatogenesis, hemo
chromatosis, hyperprolactmemia, anterior pituitary hypofunction, central hypogonadism, 
selective hypopituitarism, several illnesses, female infertility, secondary ovarian insuffi
ciency, malnutrition, obesity, panhypopituitarism, pituitary/hypothalamic lesions by - (tu
mours, trauma), polycystic ovary sy, pregnancy 

Interfering Factors: medicaments - (anabolic steroids, androgens, corticosteroids, 
estrogens, megestrol, oral contraceptives, phenobarbital, phenothiazines, stanozolol) 

Analyte Age/Gender Reference Range 51 Units Note 
Follicle Stimulating 
Hormone <lOy 0.5-2 lUll 

F 
Follicular phase 2-12 lUn 
Mid-cycle 10-20 lUll 
Luteal phase 2-10 IU/I 
Postmenopau e >20 IU/l 
M <II IU/I 

Free Fatty Acids 

(FFA) Nonesterified fatty acids bound to protein. Free fatty acids are formed by lipoproteins 
and triacylglycerols breakdown. Free fatty acid and triacylglycerol amounts depend on the 
dietary sources, fat deposits and body synthesis. In fasting individuals, lowest during sleep. 
Marked within-day difference (3-fold between highest and lowest). 
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Increased Values 
alcoholism, uncontrolled diabetes mellitus, hepatic encephalopathy, pheochromocytoma, 
prolonged starvation, hyperthyroidism, Huntington's chorea, acute myocardial infarction, 
von Gierke's disease, obesity, stress, Reye's sy, excessive lipoactive hormones releasing -
(ACTH, adrenaline, glucagon, noradrenaline, thyrotropin) 

Interfering Factors: anxiety, smoking, lowered body temperature, postprandial, physi
cal exercise, medicaments - (amphetamine, aminophylline, caffeine, carbutamide, 
catecholamines, chlorpromazine, desipramine, diazoxide, glucose, growth hormone, 
heparin, isoproterenol, levodopa, lysergide, nicotine, oral contraceptives, phenformin, 
prazosin, reserpine, theophylline, thyroxine, tolbutamide, valproic acid) 

Decreased Values 
cystic fibrosis 

Interfering Factors: decreased food intake, medicaments - (acebutolol, acetylsalicylic 
acid, asparaginase, atenolol, beta-blockers, clofibrate, glucose, insulin, metoprolol, neo
mycin, niacin, oxprenolol, phenformin, propranolol, salicylates, streptozocin) 

Analyte Age/Gender Reference Range 51 Units Note 
fall y Acids. free eonales 694-1034 mgfl 

Infants 1450-2018 mgfl 
I y 1433-2075 mgtl 
2-5 y 2268-3006 mgtl 
6-10 y 2018-3018 mg/I 
II-IS y 2200-2800 mgfl 
Adult 2879-3253 mg/I 

0.15-0.71 mmoUI 
F - lactation 5315-6245 mg/I 

Free Oxygen Radicals 

Free oxygen radicals are reactive oxygen forms also produced in small amounts in a healthy 
organism (neutrophils) that belong to the natural protective mechanisms (e. g. phagocyto
sis process). Chemically, a result of incomplete 0, reduction through so-called univalent 
pathway that produces superoxide anion (OJ.,) and very reactive hydroxyl radical (OH). 
These products react very quickly/effectively with many low/high-molecular agents ..... their 
physical, chemical and biological properties are changed. The cells have effective protective 
systems that are able to eliminate some reactive 0, forms. The antioxidative enzymes group 
consists of: superoxide dismutase, glutathione reductase and catalase. Increased free 0, radi
cals production (oxidative stress) exceeds the cellular antioxidative system capacity; this 
starts the intense hydroxyl radical production in iron ions presence and attacks higher 
unsaturated carboxylic acids preferably ..... hydroxyperoxides, aldehydes, epoxides are pro
duced. Functionally important substance properties are changing (structural membrane 
components, enzymes, nucleic acids) ..... accentuated cell function disorders arise. When 
investigating polyunsaturated carboxylic acids oxidative products, malone dialdehyde 
(MDA) determination is considered a dominant lipoperoxide metabolism product. Also a 
singlet oxygen (10,) belongs to reactive oxygen form. All these intermediates have direct 
cytotoxic effects; they are involved in adhesion molecule expression induction on the en
dothelial cell surface, in neutrophil margination and diapedesis and in pathogenesis of 
many pathological conditions (rheumatoid arthritis, pulmonary emphysema, ARDS, silico
sis). 
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Free Thyroxine Index 

(FT!, syn: FT4 index) FT! measures the amount of free thyroxine (T4), which is only a frac
tion of total T4. This index is the calculated product of T3 resin uptake and serum total 
thyroxine. Free T4 is the unbound T4 entering the cell which is metabolically active. FT! 
measuring, which is not affected by thyroid-binding globulin abnormalities, correlates more 
closely with true hormonal status, than total T4 or triiodothyronine (T3) determinations. 
Index serves as a corrector of misleading results of T3 and T4 determinations caused by 
conditions that alter the T4-binding protein concentratIOn. 

Increased Values 
hyperthyroidism 

Decreased Values 
hypothyroidism 

Fructosamine 

(syn: serum glycoproteins,glycatedlglycosylated serum proteins,ketoamines) Duration and 
the glycemia level influence plasmatic proteins through non-enzymatically glycation and 
then irreversible change to ketoamines or fructosamine. Fructosamine reflects the mean 
glucose blood concentration over a 2-3 week period (in comparison to glycated Hb over 4-
10 weeks). The fructosamine levels correlate with HbAl<' serum protein and albumin. The 
fructosamine assay shows great promise in short-term glycemic control assessment diabetic 
patients, especially in newborns and in non-pregnant women. Day-to-day concentrations 
variation is 8%. 
Test Purpose. To monitor diabetes mellitus. 

Increased Values - hyperfructosaminemia 
diabetes mellitus, hyperglycemia, hypothyroidism, pregnancy (3'· trimester), uremia, renal 
failure 

Interfering Factors: bilirubin, triacylglycerols 

Decreased Values - hypofructosaminemia 
early childhood, hypoalbuminemia, obesity, hypoproteinemic states, pregnancy (1" trimes
ter), thyrotoxicosis 

Interfering Factors: ceruloplasmin, hemoglobin levels, medicaments - (ascorbic acid, 
pyridoxine) 

Analyte Age/Gender Reference Range SI Units Note 
Fructosaminc 0-3 Y 1.56-2.27 mmol11 

3-6 y 1.73-2.34 mmoUI 
6-9 y 1.82-2.56 mmoUI 
9-\5 y 2.02-2.63 mmoUJ 
Adults \.6-2.6 mmoUl 
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Fructose 

(syn: levulose. D-fructose. fructopyranose. fruit sugar) Fructose is a reducing sugar. keto
hexose. occurring in honey. sweet fruits. and as a component of di-/polysaccharides. It can 
influence glucose metabolism. For analysis a fresh specimen should be obtained. since fruc
tose can undergo conversion to glucose in an alkaline medium. 

Increased Values - fructosemia 
essential fructosuria. hereditary fructose intolerance 

Anal)'te Age/Gender Reference Range SI Units Note 
Fructo e 

Galactose 

0.56 
19-47 

mmolfl 
limolll 

Galactose is a reducing sugar. aldohexose. It is a component of lactose and other oligo
saccharides. cerebrosides. gangliosides. and various glycolipids. Galactose creates a substan
tial part of glycoproteins. 

Increased Values - galactosemia 
galactose-deficient galactosemia. galactose-I-phosphate uridyl transferase-deficient galac
tosemia 

Analyte Age/Gender Reference Range 51 Umls Note 
Galactose Children 0-0.46 

Adults 0-0.24 
Umbilical blood 0.417-0.787 
0-1 Y 0.49\-0.779 

Galactose-1-Phosphate Uridyl Transferase 

mmolll 
mmol/l 

See ref. 
range note 

(GPUT) Enzyme involved in the galactose conversion during lactose metabolism. 
Test Purpose. I) to screen infants for galactosemia. 2) to detect heterozygous galactosemia 
carriers. 3) to investigate a neonate with a reducing substance in urine that is not glucose. 
4) to screen for galactosemia in newborns if one or both parents is a carrier. 

Decreased Values 
galactose-I-phosphate uridyl transferase deficiency. galactosemia 

GALOP Syndrome Antibodies 

Patients with GALOP sy (galt disorder. autoantibody. late-age onset. polyneuropathy) have 
a disorder that appears to be immune mediated and is associated with a high titer of IgM 
binding to specific CNS myelin lipids (CMA). 
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Increased Values - positive 
GALOP syndrome 

Gastric Inhibitory Polypeptide 

(GIP) Regulatory GIT peptide with endocrinous effect. 
Production. Small intestine K-cells {duodenum, jejunum). 
Function. Increases glucose stimulated Insulin secretion in hyperglycemia. Inhibits gastric 
acid juice, gastrin, and pepsin secretions. Reduces gastric and intestinal motility. Increases 
flUid and electrolyte secretion from small intestine. 

Increased Values 
dIabetes mellitus, prolonged fasting (starvation), hyperlipoproteinemia (type IV), dumping 
sy, surgical procedures, renal failure 

Decreased Values 
cehac disease, exocrine insufficiency of pancreas, malabsorption 

Analyte Age/Gender Reference Range SI Unus Note 
Gastric Inhibitor), 
Polypeptide 

Gastrin 

8-10 pmoVI 

Production. Polypeptidic hormone produced In the mucous membrane of stomach antral 
(G-cells) and pylonc regions, duodenum and small intestine (IG and G-cells) pancreatic 
Langerhans' Islets D-cells and from peptidergIC vagus nerve fibers. 
Function. Secretion is stimulated by food (digestIOn of amino acids, vagal and adrenergIC 
input, alcohol). Action mechanism is endocrine and partially neuroendocrine. Gastnn is 
absorbed Into the blood and transported to its target organs .... 1) in stomach - stimulates 
the gastric acid juice secretion (Hel secretIOn) and pepsinogen release, 2) small intestine -
releases secretin, 3) pancreas - stimulates bicarbonate (weakly) and pancreatic enzymes 
productIOn. Gastrin stImulates the mucosa growth that influences RNA, DNA synthesis .... 
creation of colon cells, gastric mucose blood flow, secretion of intrinsic factor, secretin, he
patic bile. Increases lower esophageal sphincter tone, gastric motility (promoting circular 
stomach muscle contraction), promotes stomach emptying, increases intestinal motility, 
and relaxes ileocecal the sphincter. Gastrin secretion is inhibited by secretin and by hydro
chloric acid (pH <1.5). Three active forms of gastrin exist naturally, with 34 amino acids 
(G-34, big gastrin, the main circulating form), 17 amino acids (G-17, little gastrin) and 14 
amino acids (G-14, minI gastrin). BIOlogical half-time of G-34 and G-14 is only 5 minutes. 
Normal gastnn forms ratio G-B: G-17: G-34 is 8: 2: 1. Lowest levels are in early AM and hIgh
est during day, there is 90% fall In values during mght. Increased gastrin values should 
always be interpreted together with gastric secretion levels and the clinical picture. 
Test Purpose.!) to confirm gastrinoma diagnosis, the gastrin-secreting tumor in Zollinger
Ellison sy, 2) to aid differential diagnosis of gastric/duodenal ulcers and pernicious anemia 
(gastrin estimation has limited value in patients with duodenal ulcer, 3) to help in differ
ential diagnosis of unexplained chronic dIarrhea or steatorrhea with or without peptic ul-
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cer,4) to help in diagnosis in peptic ulcer disease with associated endocrine conditions, 5) 
to test all patients with recurrent ulceration after surgery for duodenal ulcer, 6) to test pa
tient with duodenal ulcer for whom elective gastric surgery is planned. 

Increased Values - hypergastrinemia 
achlorhydria, pernicious anemia, rheumatoid arthritis, hepatic cirrhosis, diabetes mellitus, 
pheochromocytoma, gastrinoma, gastritis, chronic atrophic gastritis, hypercalcemia, hy
perparathyroidism, antral G-cell hyperplasia, hyperthyroidism, duodenallgastric ulcer 
disease, renal diseases (end-stage), renal insufficiency, gastroduodenal hemorrhage, stom
ach tumors, pylorostenosis, relapse of gastroduodenal ulcer disease (recurrent/resistant 
ulcers together with diarrhea), resection - (small intestine r., gastric r. ), Zollinger-Ellison 
sy, postvagotomy, incomplete vagotomy, short-bowel syndrome, recurrent ulcuses after 
gastroduodenal surgery, chronic renal failure, retained gastric antrum, pyloric obstruction, 
vitiligo 

Interfering Factors: diabetics taking insulin, gastroscopy, elderly people, nonfasting 
patient (postprandial), medicaments - (amino acids, antacids, H2-blocking agents, caf
feine, calcium carbonate, calcium chloride, catecholamines, cimetidine, hydrogen pump 
inhibitors, insulin, omeprazole, ranitidine) 

Decreased Values - hypogastrinemia 
antrectomy with vagotomy, hypothyroidism 

Interfering Factors: medicaments - (anticholinergics, atropine, lithium, octreotide, 
phenformin, streptozocin, tricyclic antidepressants) 

Analyt<' Age/Gender Rdcr<'nc<' Range 51 Units Note 
Gastrin 

GC-Globulin 

fasting 
postprandial 

<48 
46-100 
40- 210 

pmoVI 
pmol/l 
pgtml 

(syn: group-specific component, vitamin D-binding protein - VDBP) Gc-globulin is an in
ter-alpha-globulin with overlap into alpha-2-globulins and one sterol binding site per mol
ecule. 
Production. Gc-globulin is synthesized by the liver. 
Function. It binds/transports vitamin D and its metabolites, and also binds monomeric 
actin. Gc-globulin has three main genetic polymorphisms similar to haptoglobin (Gc I-I, 
2-1,2-2), that are used only in forensic and paternity diagnosis. 

Increased Values 
estrogen excess, pregnancy (3,d trimester) 

Interfering Factors: medicaments - (oral contraceptives) 

Decreased Values 
severe hepatocellular diseases 

Analyte Ag<,/Gcnder Rererence Range 51 Umts Note 
Gc·Globulin 350-450 mgtl 
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Globulins 

Globulins are the class of proteins characterized by being insoluble in water, but soluble in 
saline solutions (euglobulins), or water soluble proteins (pseudoglobulins) whose other 
physical properties closely resemble true globulins. 
Production. Gamma globulins - B-lymphocytes, alpha and beta globulins - hepatocytes. 
• alpha-I-globulins: alpha-I-lipoprotein (HDL-C), alpha-I-antitrypsin, alpha-I-glycopro

tein, thyroxine-binding globulin 
• alpha-2-globulins: alpha-2-macroglobulin, ceruloplasmin, haptoglobin, cholinesterase, 

prothrombin 
• beta globulins: beta-lipoproteins, fibrinogen, hemopexin, complement, plasminogen, 

pre-beta-lipoprotein, transferrin 
• gamma globulins: immunoglobulin G, A, M, D, E 

Increased Values - hyperglobulinemia 
AIDS (HIV infection), primary amyloidosis, rheumatoid arthritis, hepatic cirrhosis, diabe
tes mellitus, endocarditis - (subacute bacterial e., infectious e.), monoclonal gammopathy, 
Wegener's granulomatosis, hepatitis - (chronic active h., autoimmune h. ), diseases - (cold 
agglutinin d., light chain d., heavy chain d. ), chronic invasive fungal infections - (histoplas
mosis), kala-azar, collagenoses, cryoglobulinemia, leprosy, lichen myxedematosus, systemic 
lupus erythematosus, lymphogranuloma venereum, Crohn's disease, Waldenstrom's macro
globulinemia, tumors - (chronic lymphocytic leukemia, lymphocytic lymphoma, Hodgkin's 
disease, plasmocytoma), pyoderma gangrenosum, sarcoidosis, Sjogren's sy, chronic syphi
lis, trypanosomiasis, tuberculosis, immune vasculitis 

Decreased Values - hypoglobulinemia 
hepatic dysfunction, renal diseases, tumors 

Alpha-1-Globulins 

Alpha-I-globulins mainly include: alpha-I-antitrypsin, alpha-I-lipoprotein, thyroxine
binding globulin, alpha-I-acid glycoprotein. 
Test Purpose. To aid in the diagnosis of hepatic diseases, protein deficiency, renal disorders, 
gastrointestinal and neoplastic diseases, and to screen for alpha-I-antitrypsin deficiency. 

Increased Values 
cystitis, endocarditis, phlegmon, monoclonalloligoclonal gammopathies, rheumatic fever, 
febrile conditions, emphysema, alpha-I-antitrypsin deficiency, cholecystitis, diseases -
(acute/chronic infective d., inflammatory d. ), obstructive icterus, myocardial infarction, 
cachexia, collagenoses, tumours, nephrosis, tissue necrosis, biliary pathways obstruction, 
plasmocytoma (incl. multiple myeloma), pneumonia, acute polyarthritis, burns, pyelone
phritis, acute phase reactions, sarcoidosis, conditions - (after surgery c., septic c. ), neph
rotic sy, pregnancy, tuberculosis, x-ray irradiatIOn 

Decreased Values 
alpha-plasmocytoma, hereditary alpha-I-antitrypsin deficiency, dysproteinemia, juvenile 
pulmonary emphysema, acute viral hepatitis, hypoproteinemia, chronic diseases of the 
liver, nephrosis, Tangier disease, Wilson's disease, severe liver parenchymatous lesions 
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Alpha-2-Globulins 

Alpha-2-globulins mainly include: serum haptoglobin, alpha-2-macroglobulin, ceruloplas
min, prothrombin and cholinesterase, lipoproteins. 
Test Purpose. To aid in the diagnosis of hepatic diseases, protein deficiency, renal disorders, 
gastrointestinal and neoplastic diseases, acute mflammation. 

Increased Values 
arteritis, biliary cirrhosis, rheumatic fever, cholecystitis, diseases - (acute infective d ., acute/ 
chronic inflammatory d . ), tumours, plasmocytoma (incl. multiple myeloma), acute polyar
thritis, burns, obstructive jaundice, pyelonephritis, acute phase reactions, sarcoma, neph
rotic sy 

Decreased Values 
acute hemolytic anemia, diabetes mellitus, hemolysis, pancreatitis, hepatocellular damage, 
transfusions, trauma 

Beta Globulins 

Beta-i-globulins, as an electrophoretic class, include lipoproteins, transferrin, plasminogen, 
complement proteins, hemopexin, part of the immunoglobulins. Beta-2-globulin includes 
fibrinogen. 
Test Purpose. To aid in the diagnosis of hepatic diseases, protein deficiency, renal disorders, 
gastrointestinal and neoplastic diseases. 

Increased Values 
amyloidosis, biliary cirrhosIs, diabetes mellitus, monoclonal gammopathies, infectious 
hepatitiS, starvation, hyperlipoproteinemia, PIH (pregnancy induced hypertension), hy
pothyroidism, liver diseases, obstructive icterus, cachexia, lymphadenosis, Bekhterev's dis
ease, macroglobulinemia, tumours - (beta plasmocytoma, reticulosarcoma), nephrosis, 
paraproteinemia, polyarteritis nodosa, toxic hepatic lesions, septicemia, nephrotic sy, preg
nancy, tuberculosis, fractures 

Decreased Values 
abetaglobulinemia, hypocholesterolemia, dysproteinemia,chronic hepatic diseases, malnu
trition, hypoprotein disorders, nephrosis 

Gamma Globulins 

Serum globulins having the slowest electrophoretic migration. 
Production. B-lymphocytes. Globulin gamma-fraction mainly contains immunoglobulins 
G, A, D, E, M. It is necessary to evaluate gamma globulins together with other fractions . 
Test Purpose. To aid in the diagnosis of hepatic diseases, protein deficiency, renal disorders, 
gastrointestinal and neoplastic diseases. 

Increased Values - hypergammaglobulinemia 
AIDS, amyloidosis, rheumatoid arthritis, cirrhosis hepatis, cystitis, endocarditis, oligo and 
polyclonal gammopathy, hepatitis - (infectious h., acute viral h . ), starvation, cholecystitis, 
icterus - (hemolytic i., obstructive i. ), diseases - (autoimmune d., collagen vascular d., in-

188 Biochemical/Laboratory Parameters In Biological Matenals 



fectious d., chronic d. of liver, pleural d., rheumatic d., inflammatory d. ), collagenoses, sys
temic lupus erythematosus, macroglobulinemia, tumours - (chronic lymphocytic leuk
emia, lymphoma, plasmocytoma incl. multiple myeloma, retlculosarcoma), hepatic tissue 
necrosis, progressive paralysis, paraproteinemia, acute polyarthritis, toxic hepatic lesions, 
pyelonephritis, sarcoidosis, tuberculosis 

Decreased Values - hypogammaglobulinemia 
hereditary agammaglobulinemia, amyloidosis, exudative enteropathy, hypogammaglobu
linemia, intoxication by benzene, radiation therapy, bone metastases, tumours - (t. of lym
phatic system, lymphogranuloma, lymphomas), nephrosis, undernutrition, sepsis, syn
drome - (Cushing's sy, nephrotic sy) 

Interfering Factors: medicaments - (ACTH, corticosteroids, immunosuppressives) 

Glucagon 

(syn: hyperglycemlc-glycogenolytic factor - HGF) Polypeptide (29 amino acids) with inter
mediate products pre-proglucagon (180 amino acids) and proglucagon (69 amino acids). 
Gastrointestinal hormone. 
Production. "If' cells (alpha-cells) of the pancreatic Langerhans' islets. 
Function. The most potent gluconeogenic peptide hormone effects in the liver; in general, 
the glucagon action opposes that of insulin. Glucagon causes the rapid mobliization of po
tential energy sources to glucose by stimulating liver glycogenolysis, gluconeogenesis in
crease by increased amino acids uptake in the liver as well as into fatty acids by stimulat
ing lipolysis. It inhibits stomach and intestines motility, HCI secretion, gastrin and exog
enous pancreatic secretion (enzymes and bicarbonates), and it favourably influences liver 
ceUs recovery. The main impulses for glucagon secretion are: protein intake, acetylcholine, 
epinephrine, physical exertion, stress, blood glucose decrease, growth hormone, pancreatic 
sympathetic nerves stimulation. Glucose inhibits glucagon secretion; other inhibitors are 
insulin, serotonin and somatostatin. Glucagon inhibits secretion by feed-back. Released in 
episodic spikes during day With amplitude up to 35%. 
Test Purpose. To help in diagnosis of functional glucagonoma and diabetes melhtus. 

Increased Values - hyperglucagonemia 
acromegaly, liver cirrhosis, diabetes mellitus, pheochromocytoma, g1ucagonoma, familial 
hyperglucagonemia, hyperlipoproteinemia, acute hypoglycemia, infectious diseases, dia
betic ketoacidosis, obesity, surgery, acute pancreatitis, burns, Cushing's sy, uremia, trauma, 
chronic renal failure 

Interfering Factors: prolonged fasting, after meal (delay in rise), severe stress, moder
ate to severe exercise, medicaments - (amino acids, atropine, caffeine, calcium gluconate, 
cimetidine, danazol, epinephrine, gastrin, glucocorticoids, insulin, nifedlpme, pancreo
zymin-cholecystokinin, sympathomimetic ammes) 

Decreased Values - hypoglucagonemia 
idiopathic glucagon deficiency, cystic fibrosis, inflammatory disease with a loss of pancre
atlc tissue, tumors of pancreas, chronic pancreatitis, syndrome - (postpancreatectomy sy, 
somatostatin sy) 

Interfering Factors: immediately after meal, medicaments - (atenolol, pmdolol, pro
pranolol, secretin) 

Analyte Age/Gender Reference Range SI Units Note 

Glucagon 25-250 ngll 
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Glucose 

(syn: blood glucose, blood sugar, fasting glucose test, fasting blood sugar - FBS) An aldo
hexose also known as dextrose, occurring as the D-form is found as a free monosaccharide 
in fruits and other plants as well as combined in di/oligo/polysaccharides. 
Production. It is the end product of carbohydrate metabolism; glucose is formed from car
bohydrates digestion (resorbed from jejunum) and glycogen conversion by the liver. 
Function. Glucose is the principal fast body fuel. Utilized in the liver, and in muscular, fatty, 
brain tissues. Excessive glucose uptake -> liver glycogen synthesis (glycogenesis) and fat 
synthesis; in low glucose supply -> glycogen converts to glucose (glycogenolysis) in the liver 
+ from amino acids glucose synthesis + from the fat breakdown glycerol (gluconeogenesis) . 
The blood glucose level is regulated by: 1) insulin, epinephrine (2-phase effect) -> blood 
glucose decrease, 2) thyroxine, epinephrine, glucagon, ACTH, corticosteroids, growth hor
mone, somatostatin .... blood glucose increase. Factors affecting glucose control: stress, anxi
ety, illness, trauma, diet, exercise. 
Test Purpose. 1) to screen for diabetes mellitus, 2) to monitor drug or dietary therapy in 
diabetes mellitus patients, 3) hypoglycemia suspicion, 4) to monitor energy and nutrition 
mainly with intensively treated patients. 
Glycide metabolism. Oral glucose-tolerance test (oGTT): 3 day diet of 250 g carbohydrates 
per day -> after overnight fasting, basal glycemia (blood glucose) is taken -> then diluted 
glucose (75 g) is taken in 250-350 ml of water/tea -> blood samples are taken after 30,60,90 
and 120 minutes. 
Factors that affect glucose tolerance: 1) before the test: previous food intake time, GIT sur
gery and malabsorption, medicaments, age, inactivity, weight, stress, diseases, 2) during the 
test: posture, nausea, anxiety, caffeine, cigarette smoking, time of day, activity, amount of 
glucose ingested. Diagnostic criteria in pregnancy screening are different. 

Increased Values - hyperglycemia 
acidosis, abscess - (perinephric a, pancreatic a. ), optic nerve atrophy, diabetic ketoacido
sis, adenoma of - (pituitary, pancreas), acromegaly, severe angina pectoris, anoxia, arterio
sclerosis, Friedreich's ataxia, hepatic cirrhosis, cutaneous candidiasis, deficiency - (potas
sium d., growth hormone d. ), diabetes mellitus - (low dose of insulin, non-insulin depend
ent d. m., insulin dependent d. m., d. m. with obesity, secondary d. m., lipoatrophic dia
betes mellitus), myotonic dystrophy, fat embolism, encephalitis, Wernicke's encephalopathy, 
non-ketotic hyperosmolar coma, exposure to extreme cold/heat, cystic fibrosis of pancreas, 
pheochromocytoma, diabetic gangrene, gigantism, glucagonoma, hemochromatosis, hyper
aldosteronism, hyperlipoproteinemia (type III, V), hyperparathyroidism, prostate hyperpla
sia, essential hypertension, malignant hyperthermia, hyperthyroidism, hypothermia, dis
eases - (adrenal d., chronic d., CNS d., infectious d., pituitary d., renal d., liver d., acute in
flammatory d., thyroid d. ), prolonged physical inactivity, myocardial infarction, renal in
sufficiency, intoxication by - (CO, phenytoin, fluorine, thallium, isopropyl alcohol, theophyl
line), disease - (Graves' d., Cushing's d. ), insulin lipodystrophy, infantile malnutrition, mu
cormycosis, multiplex mononeuritis, tumours, nephritis, diabetic neuropathy, diabetic oph
thalmoplegia, obesity, intestinal obstruction, surgeries, pancreatectomy, pancreatitis -
(acute p., chronic p., p. due to mumps, acute necrotizing p. ), cerebrovascular accident, burns, 
increased glucose intake - (dietary mistake, infusion carbohydrate therapy), hereditary 
coproporphyria, pseudohypoparathyroidism, diabetic retinopathy, somatostatinoma, con
ditions - (severe pain c., stress c., febrile c., emotional c., shock c., convulsion c. ), syndrome 
- (Alstrom's sy, ataxia-teleangiectasia sy, Cushing's sy, Herrmann's sy, Mauriac sy, Stein-
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Leventhal sy, Laurence-Moon-Biedl sy, Prader-Willi sy, Refsum's sy, Schmidt's sy, Werner's 
sy), cerebral thrombosis, thyrotoxicosis, injuries, uremia, anesthesia, mycotic vulvovagin
itis, hemorrhage - (subarachnoid h., cerebellar h.), inborn error of amino acid metabolism 

Interfering Factors: anesthesia, smoking, pregnancy, medicaments - (abacavir, aceta
zolamide, ACTH, adrenaline, albuterol, aminosalicylic acid, amiodarone, ammonium 
chloride, amphotericin, amprenavir, analgesics, anesthetics, antineoplastics, antipyretics, 
ascorbic acid, asparaginase, atenolol, atovaquone, betamethasone, betaxolol, bexarotene, 
bisoprolol, bumetanide, caffeine, calcitonin, captopril, carteolol, carvedilol, chlorothia
zide, chlorpromazine, chlorprothixene, chlortalidone, cirnetidine, clobetasol, clonidine, 
clozapine, corticosteroids, corticotropin, cortisone, cyclosporine, daclizumab, desonide, 
dexamethasone, dextran, diazoxide, diphenylhydantoin, diclofenac, diuretics, dopamine, 
encainide, ephedrine, estradiol, estrogens, ethacrynic acid, ethanol, ether, fluoxetine, 
fluoxymesterone, flurandrenolide, fosinopril, fructose, furosemide, gatifloxacin, gem
tuzumab, glucagon, glucocorticoids, human growth hormone, hydrochlorothiazide, hy
drocortisone, indapamide, indinavir, indomethacin, interferon, irinotecan, isoniazid, 
isoprenaline, isoproterenol, isotretinoin, labetalol, levodopa, levonorgestrel, lithium, 
medroxyprogesterone, megestrol, methylprednisolone, metolazone, metoprolol, modafi
nil, moexipril, morphine, moxifloxacin, mycophenolate, nadolol, nalidixic acid, nelfi
navir, niacin, nicotinic acid, nifedipine, nilutamide, noradrenaline, norethindrone, 
norgestrel, nystatin, octreotide, oral contraceptives, pantoprazole, pentamidine, pethi
dine, phenazone, phenothiazines, phenytoin, pioglitazone, pipecuronium, poly thiazide, 
prazosin, prednisolone, prednisone, progesterone, propranolol, psychoactive agents, 
quinine, reserpine, rifampicin, rimiterol, ritodrine, ritonavir, rosiglitazone, salbutamol, 
salmeterol, saquinavir, somatropin, somatostatin, sotalol, steroids, streptozocin, sulfon
amides, tacrolimus, terbutaline, theophylline, thiazide diuretics, thyroid hormones, 
torsemide, tranquilizers, triamcinolone, triamterene, trimetaphan, trimethoprim, thy
roxine, vaiprOic acid, vitamin A) 

Decreased Values - hypoglycemia 
hepatic cirrhosis, lactic acidosis, alcoholism, anorexia nervosa, acyl-coenzyme A dehydro
genase defects, deficiency of - (ACTH, epinephrine, fructose-l,6-diphosphatase, glucagon, 
carnitine, glucose-6-phosphatase, glycogen synthetase), diabetes mellitus (early stage), 
galactosemia, gastroenterostomy, glycogenosis, hepatitis, starvation, diarrhea, hyper
insulinism, Langerhans' islets hyperplasia, leucine hypersensitivity, hypoadrenalism, 
autoimmune hypoglycemia in non-diabetics, hypothalamic lesions, neonatal transient 
hypoglycemia - (infants of diabetic mothers, infants with erythroblastosis, infants of tox
emic mother, small for gestational age, ketotic hypoglycemia, severe respiratory distress, 
smaller of twins, prematurity), hypopituitarism, hypothyroidism, maple syrup urine dis
ease, diseases - (renal d., liver d., congenital heart d. ), dietary mistake, insufficiency - (ad
renal L, chronic renal L ), inborn fructose intolerance, poisoning by - (alcohol, arsenic, phos
phorus, chloroform, Ammanita phalloides, strychnine, tetrachlormethane), insulinoma 
(pancreatic beta-cells tumour), cachexia, disease - (Addison's d., von Gierke's d. ), malab
sorption, malnutrition, methylmalonic acidemia, glutaric acidemia, tumours - (diffuse 
carcinomatosis, carcinoid, leukemia, fibrosarcoma, mesenchymal I., adrenal gland t., liver 
t., gastrointestinal tract I., Wilms' I., stomach t. ), excessive physical exertion, obesity, pan
creatitis, panhypopituitarism, polycythemia, burns, anti-diabetics overdosage - (oral 
antidiabetics, insulin), decreased intake of glucose, antiinsulin antibodies, antiinsulin 
receptor antibodies, bacterial sepsis, conditions - (febrile c., postsurgery c., post-hyper
glycemic c. ), syndrome - (post-gastrectomy sy, Reye's sy, septic shock sy, Zettersstrom's sy), 
endotoxic shock, pregnancy (3,d trimester), failure - (renal f., heart f. ) 
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Interfering Factors: medicaments - (acebutolol, acetaminophen, acetohexamide, acetyl
salicylic acid - toxic doses,ACTH, amphotericin B, anabolics, androgens, antihistamines, 
ascorbic aCid, atenolol, atropine, beta-blockers, betaxolol, bisoprolol, caffeine, captopril, 
carbutamide, carteolol, carvedilol, chlorpropamide, chromium, cimetidine, clanthro
mycin, clofibrate, cyproterone, cysteine, dalfopristin, disopyramlde, estrogens, ethanol, 
fluoxetine, gatifloxacin, gmseng, glimepiride, glipizide, glutathione, glyburide, guanethi
dine, guanfacine, indomethacin, insulin, interferon beta-l b, levodopa, levofloxacin, MAO 
mhibitors, marijuana, megestrol, metformin, metoprolol, nadolol, nifedlpine, octreotide, 
oral contraceptives, oxyphenbutazone, oxymetholone, pentamidine, phenformin, phe
nylbutazone, pindolol, pioglitazone, pivampicillin, potassium chloride, promethazine, 
propantheline, propranolol, protionamide, quinine, repaglinide, reserpme, ritodrine, 
rosiglitazone, salicylates, somatotropin, sotalol, spironolactone, streptozocin, sulfadi
azine, sulfonamides, sulfonylurea, timolol, tolazamide, tolbutamide, trometamol, val
proic acid) 

Analyte Age/Gender Reference Range 51 Units Note 
Glucose 

capillary blood eon ate 6 hrs 0.33-3.3 mmoUI 
>5d 0.72-4.2 mmoUI 
1-2 y 1.8-6.2 mmolJl 
3-4 y 2.9-5.4 mmoUI 
5-6 y 3.8- 5.5 mmolll 
Adult 3.3-5.5 mmolJl 

Glucose 
venou plasma Aduhs 3.5-6.4 mmolJl 

Oral Gluco e 
Tolerance Test 

capillary blood fasting - H <5.6 mmolJl 
PGT <7.0 mmoUI 
OM >7.0 mmoUl 
after 1 hour - H <8.9 mmoUI 
PGT >11.0 mmoUI 
OM >11.1 mmoUI 

after 2 hrs - H <6.7 mmoUI 
P T 8.0-11.0 mmoUI 
OM >11.0 mmoUI 

venous blood fa ting - H <6.7 mmoUI 
PGT <7.0 mmolll 
OM >7.0 mmolll 
after I hour - H <10.0 mmoUI 
PGT >10.0 mmolJl 
OM >11.1 mmoUI 
after 2 hrs <7.0 mmolll 
PGT 7,0-10.0 mmolll 
OM >10.0 mmolJl 

venous plasma, 
crum fa ting - H >7.0 mmoUl 

PGT <8.0 mmolll 
OM >8.0 mmolll 
after I hour - H <11.0 mmolll 
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Anal}'te Age/Gender Reference Range 51 Un,ts Note 
PGT >11.0 
OM >1\.0 
after 2 hrs - H <8.0 
PGT 8.0- 11.0 
OM 11.1 

Glucose-6-Phosphate Dehydrogenase 

mmolJl 
mmol/l 
mmolJl 
mmol/l 
mmolJl 

(G6PD, G-6-PD) An enzyme found in most body cells which IS involved in metabolizing glu
cose. Enzyme G-6-PD catalyzes the first step in the hexose monophosphate shunt pathway 
in RBC (Fe2+Hb -+ Fe3+metHb) resulting in NADP to NADPH reduction (a co-factor for glu
tathIOne reduction) important to protect RBCs from oxidative damage. In the RBCs, a G-6-
PD deficiency causes hemoglobin precipitation and cellular membrane changes, that may 
result in hemolysis of vanable severity. Because the G-6-PD gene is located (recessive trait 
carried) on the X chromosome (sex-linked), full deficiency expression is found in the male 
hemizygote. Affected males inherit this abnormal gene from their mothers, who are usually 
asymptomatic. G-6-PD deficiency is the most prevalent congenital RBC enzyme defect. 
Test Purpose. I) to detect hemolytic anemia caused by G-6-PD deficiency, 2) to aid in the 
hemolytic anemia differential diagnosis, 3) differential diagnosis of recurrent infections in 
children. 

Increased Values 
anemia - (megaloblastic a., pernicious a. ), hyperthyroidism, myocardial infarction, hepatic 
coma, chronic blood loss 

Interfering Factors: medicaments - (acetylsalicylic acid, antipyretics, ascorbic acid, ni
trofurantoin, phenacetin, primaquine, quinidine, salicylates, sulfonamides, thiaZide dIU
retics, tolbutamide, vitamin K) 

Decreased Values 
diabetic acidosis, hemolytic anemia caused by G-6-PD deficiency, infections, septicemia, 
ingestion of fava beans 

Interfering Factors: medicaments - (antimalarials, nalidIXic acid, nitrofurantoin, phen
acetin) 

Analytc Age/Gender Reference Range 51 Units Note 
Glucose-6- Phosphate 
Dehydrogenase (RBC) 

Beta-Glucosidase 

8-40 !1katll 

Function. Beta-glucosidase is a lysosomal enzyme that is required for glucocerebroside 
hydrolysis. 
Occurrence. Body tissue, fibroblasts, white blood cells. The sample is obtained from skin 
biopsy. 

Decreased Values 
Gaucher's disease 
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Beta-Glucuronidase 

Beta-glucuronidase is a lysosomal hydrolase that catalyzes terminal glucuronic acid residues 
cleavage from a variety of beta-glucuronides. It is important in the degradation of many 
glycosaminoglycans, including dermatan sulfate, heparan sulfate and the chondroitin sul
fates. Present in fibroblasts. 

Increased Values 
liver cirrhosis, diabetes mellitus, viraiJtoxic hepatitis, hypertension, acute lymphocytic 
leukemia, tumors of - (colon, cervix, pancreas, liver, breast, stomach), liver necrosis, preg
nancy (3,d trimester) 

Interfering Factors: medicaments - (anabolic steroids, androgens, chlorpromazine, 
estrogens, ethanol, oral contraceptives, rifampicin) 

Decreased Values 
mucopolysaccharidosis VII, Marfan's sy, liver failure 

Glutamate Dehydrogenase 

(GD, GMD, GLD, GLDH) GMD is a specific liver zinc containing enzyme. 
Function. Mitochondrial enzyme of oxide-reduction, which catalyzes hydrogen cleavage 
reaction (oxidative deamination) from L-glutamate ~ alpha-ketoglutarate, using NAD+ or 
NADP+ as an electron acceptor. The reversible reaction has a major function in both glut
amic acid synthesis and degradation. Catalyzes ammonia change arising from amino acids 
oxidative deamination ~ prevents the ammonia accumulation in body. 
Occurrence. GMD is highly concentrated in the liver (the central liver lobule), erythrocytes, 
heart muscle, kidneys, brain, skeletal muscles, WBC. Its half-time is 18 hrs. 
Test Purpose. To help in hepatopathy diagnosis. 

Increased Values 
hepatic cirrhosis, acute hepatic dystrophy, hepatitis - (chronic h., viral h. ), diseases - (he
patic d., biliary tract d. ), intoxication by halothane, hepatic necrosis, extra/intrahepatic 
obstruction 

Interfering Factors: medicaments - (ethanol, oral contraceptives, streptokinase) 

Analylc Age/Gender Reference Range 51 UOlts NOle 

Glutamale Dehydro-
genase 1- 30d <163 nkalll 

1- 6m <107 nkalll 
13-24 m <87 nkalll 
2-3 y <63 nkalll 
13- 15 Y <80 nkalll 
AdullS F <88 nkalll 
Adults M <123 nkatll 
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Glutamic Acid 

(Glu) A non-essential (glucoplastic) amino acid occurring in proteins. It is important for 
gluconeogenesis. Intracellular glutamic acid content is high. Glutamic acid determinations 
clinical importance is mainly with the hereditary metabolic disorder - glutamic aminoacid
emia.It also serves as a stimulating neurotransmitter in CNS. Glutathione is the major gluta
mic acid product in the body. This ubiquitous tripeptide is synthesized and degraded 
through a complex gamma-glutamyl cycle. Glutathione protects sulfhydrylcontaining com
pounds from oxidation. It is also involved in peroxide detoxification and keeping the cell 
content reduced. Plasma glutamic acid is total and free. 

Increased Values 
glutamic acidemia, rheumatoid arthritis, gout, pancreas tumors 

Interfering Factors: medicaments - (testosterone) 

Decreased Values 
histidine mia, after abdominal surgery, chronic renal failure 

Interfering Factors: medicaments - (oral contraceptives) 

Analyle Age/Gender Reference Range SI UIl1IS NOle 

Glulamic Acid 
Free 

TOlal 

eonales 
1-3 Y 
Adults 
Adults 

0-900 
<180 
25-115 
517-720 

Glutamic Acid Decarboxylase Antibodies 

J.UII0Ul 
J.UIIol/l 
J.UII0Ul 
J.UIIoUi 

(anti-GAD, GADA) Glutamic acid decarboxylase (GAD) is the GABA-synthesizing enzyme. 
Autoimmune processes (caused by the destruction of insulin -secreting pancreatic beta 
cells) can be confirmed in some patients during latent clinically premanifest diabetes melli
tus type I period: islet cell autoantibodies (ICA) as well as insulin autoantibodies (IAA). The 
clinical onset of the disease is preceded by chronic inflammation of the pancreatic islet cells 
and the eventual loss of insulin-secreting beta cells. Clinical DM type I occurs only after des
truction of 80-90% of these cells. lAA determination has low sensitivity and specificity. ICA 
determination is limited by vague antigen identification till now. Protein (glutamic acid de
carboxylase, GAD) was isolated from Langerhans' islet cell surface; antibodies against this 
protein are detectable in IDDM. Two isoforms of GADA (GADA65, GADA67) have been 
identified. GADA65 is the predominant form associated with type I DM. GADA appear prior 
to clinical symptoms of the disease (can be used to predict who will develop IDDM). GADA 
are found in about 70% of type I diabetes patients at the time of diagnosis. If GADA appear 
in NIDDM patients, it can be useful to predict which patients may later require insulin the
rapy. Other antibodies include antibodies against fragment of tyrosine phosphatase (iA-2) 
and membrane glycoprotein (glima 38). 
Test Purpose.!) IDDM preclinical stage diagnosis, 2) diagnosis in first-step relatives, mainly 
in children and adolescents, 3) gestation diabetes differential dIagnosis (90% sensitivIty, 
100% negative specificity, i. e. IDDM exclusion), 4) differential diagnosis of some diabetes 
mellitus type I and II forms. 
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Increased Values 
insulin-dependent diabetes mellitus, prediabetic phase of diabetes mellitus, stiff man syn
drome 

A naly Ie Age/Gender Reference Range SI Units Note 
Glutamic Acid 
Decarboxylase Ab 

Glutamine 

1-2 

(Gin) Glutamine is the most abundant free amino acid in plasma. 
Production. Muscle, liver, nervous system. 

U/ml 

Function. In ammonia nontoxic storage and transport. A NH, -groups donor in many sub
stances biosynthesis, it serves also as a main ammonia reserve. Glutamine formation is the 
major mechanism for the ammonia removal from the brain. Ammonia secreted by the kid
ney is derived from plasma glutamine. 
Test Purpose. To investigate patients with suspected hyperammonemia. 

Increased Values - hyperglutaminemia 
glutamine aminoacidemia, citrullinemia, hyperammonemia,hyperlysinemia, hyperornithin
emia, hepatic coma, cerebral hemorrhage, meningitis, Reye's sy, total parenteral nutrition 

Interfering Factors: medicaments - (phenobarbital, phenytoin) 

Decreased Values - hypoglutaminemia 
rheumatoid arthritts 

Interfering Factors: medicaments - (asparaginase) 

Analytc Age/Gender Reterence Range SI Units Note 
Glutamine Neonates 

Infants 
Adult 

Gamma-Glutamyltransferase 

20-120 
<300 
<50 

lUTlolll 
J.lmolll 
lUTlollI 

(GMT, GGT, syn: gamma-glutamyltranspeptidase - GGTP, gamma-GTP) Enzyme - trans
ferase. 
Function. Catalyzes gamma-glutamyl group transport from gamma-glutamyl peptides to 
other peptides, L-amino acids, or water. A key enzyme of gamma-glutamyl cycle which gov
erns transcellular transport of amino acids and peptides. 
Occurrence. In tissue cell membranes which have high secretory or absorption capacity as 
liver, kidney, pancreas, epithelial cells, erythrocytes, intestine, prostate, brain, plasma, bile, 
cerebrospinal fluid = liquor, leucocytes, spleen, spermatic fluid. Because of the highest en
zyme amount in liver (the highest specific activity is in kidney), changes in blood are de
termined by liver activity (membrane bound hepatic cell marker). In serum it is in heter
ogenous form, bound mainly onto HDL and LDL. The fraction bound to HDL (biologic half
time 20 hrs) is increased in non-icteric liver disorders forms, in cholestatic disorders the 
fraction bound onto LDL is increased. Water soluble form (up to 20 %) is increasing in other 
disorders (biologic half-time 9 hrs). If activity is increased more than twice, or as a com-
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bmed mcrease with other enzymes one should also consider parenchymatous damage. Syn
thesis is stimulated by chronic alcohol abuse and other therapeutic dose medicaments. The 
GMT level increases in escape from hepatocytes and biliary ways epithelium. Generally 
parallels changes in serum ALP, LAP and 5-nucleotidase. The most sensitive indicator and 
a good screening test for alcoholism. 
Test Purpose. 1) to provide information about hepatobiliary diseases, to assess liver func
tion and to detect alcohol ingestion, 2) to distinguish between skeletal diseases and hepatic 
diseases when the serum alkaline phosphatase is elevated. 

Increased Values 
alcoholism, biliary atresia, rheumatoid arthritis, cirrhosis hepatis, primary biliary cirrho
sis, diabetes mellitus, myotonic dystrophy, hepatitis - (chronic alcoholic h., acute/chronic 
reactive h., chronic active h. B, acute h. A, acute h. B, chronic h. C, acute h. D, acute h. E, 
autoimmune h., cholestatic h.,), hyperlipidemia, hyperthyroidism, cholecystitis, cholestasis, 
cholelithiasis, intra/extrahepatic cholestasis, diseases - (renal d., exocrine pancreatic d., 
liver d., pulmonary d., heart d. ), obstructive icterus, cardiac infarction (from 2'd_4'" day), 
cardiac insuffiCIency, poisoning by - (aflatoxin, alcohol, antimony, arsenic, phosphorus, 
herbicides, mushrooms, chromates, copper, naphthalene, nitrobenzene, lead, solvents, 
trichlorethylene, iron), hepatic ischemia, systemic lupus erythematosus, tumors - (pancreas 
t. , liver t., prostate t., hypernephroma, breast t., kidney t., lung t., melanoma), tumor metas
tases, infectious mononucleosis, lipoid nephrosis, hepatic necrosis, obesity, pancreatitis, 
myocardial injury, tOXlC hepatic lesion caused by - (alcohol, medicaments, poisons), hepatic 
steatosis, syndrome - (nephrotic sy, eosinophilia-myalgia sy), after surgery, primary biliary 
cirrhosis, septic conditions, pregnancy, renal transplant, congestive heart failure 

Interfering Factors: medicaments - (abacavir, acarbose, acetaminophen, aciclovir, 
ajmaline, aldesleukin, allopurinol, alosetron, aminoglutethimide, amiodarone, amlo
dipme, amoxicillin, amphotencin B, ampiCIllin, anagrelide, analgesics, antidepressants, 
antiepileptics, antihemophilic factor, antihyperlipidemics, anticoagulants, anticonvul
sants, antirheumatics, ardeparin, argatroban, asparaginase, atenolol, atorvastatin, atova
quone, azapropazone, azathioprine, aztreonam, barbiturates, BCG, benazepril, bexaro
tene, bicalutamide, bisoprolol, bromfenac, busulfan, candesartan, capecitabme, captopril, 
carbamazepine, carbenicillin, carbidopa, carbimazole, carboplatin, carmustine, cefepime, 
cefoperazone, ceftizoxime, celecoxib, cephalosporins, cephradine, cerivastatin, cheno
diol, chloramphenicol, chlorzoxazone, cimetidine, cisplatin, clarithromycm, clofazimine, 
clometacin, clomiphene, coumarin, cyclosporine, cytarabine, cytostatics, dactinomycin, 
danazol, dantrolene, dapsone, delavirdine, demeclocycline, desmopressin, dexmedeto
midine, diazepam, diclofenac, dicloxacillin, dicoumarol, didanosine, diethylstilbestrol, 
diflunisal, diltiazem, disulfiram, disopyramide, docetaxel, dofetilide, dolasetron, doxy
cycline, efavirenz, enalapril, eprosartan, erythromycin, estradiol, estrogens, ethambutol, 
ethanol, ethinyl estradiol, etodolac, etretinate, felbamate, fenofibrate, floxuridine, flu
conazole, flucytosine, flurbiprofen, flutamide, fluvastatin, fluvoxamine, fomivirsen, 
fosinopril, fosphenytoin, gemcitabine, gemtuzumab, granisetron, griseofulvin, halopen
dol, halothane, heparin, hydralazine, hydrochlorothiazide, hydrocodone, ibuprofen, 
idarubicin, imipramine, inamrinone, infliximab, interferon, interleukin 2, irinotecan, 
isocarboxazid, isoflurane, isoniazid, isotretinoin, itraconazole, ketoconazole, ketoprofen, 
ketorolac, lamivudine, lansoprazole, leflunomide, levodopa, levonorgestrel, linezolid, 
loracarbef, losartan, lovastatin, meclofenamate, medroxyprogesterone, mefloquine, me
gestrol, meloxicam, menotropins, meropenem, mesalamine, mestranol, metaxalone, 
methimazole, methotrexate, methyldopa, methyltestosterone, metolazone, metoprolol, 
mexiletine, mezlocillin, minocycline, mirtazapine, mitoxantrone, modafmil, moexipril, 
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moricizine, moxifloxacin, nabumetone, nafcillin, naltrexone, nandrolone, naproxen, 
narcotics, nefazodone, nevirapine, niacin, nilutamide, nisoldipine, nitrofurantoin, niza
tidine, nomifensine, norethindrone, norgestrel, olanzapine, olsalazine, omeprazole, 
ondasetron, oral contraceptives, oxacillin, oxaprozin, oxyphenbutazone, paclitaxel, pa
livizumab, pantoprazole, papaverine, pemoline, penicillamine, penicillin G, pentosan, 
pentostatin, perindopril, phenazone, phenazopyridine, phenelzine, phenobarbital, phe
nothiazines, phenytoin, pindolol, piperacillin, piroxicam, plicamycin, prasterone, pra
vastatin, primidone, probucol, progesterone, promazine, propoxyphene, propylthiour
acil, pyrazinamide, quetiapine, quinacrine, quinidine, rabeprazole, ranitidine, rifabutin, 
rifampicin, rifapentine, riluzole, ritodrine, ritonavir, rofecoxib, sedatives, sertraline, 
sibutramine, simvastatin, sotalol, stavudine, steroids, streptokinase, streptozocin, sulfa
methoxazole, sulfasalazine, sulindac, suloctidil, tacrine, tamoxifen, terbinafine, testo
sterone, tetracycline, thiabendazole, thiamazole, thiazide diuretics, thiopental, thy
rostatics, ticarcillin, ticlodipine, timolol, tizanidine, tolcapone, tolmetin, toremifene, 
trandolapril, tranylcypromine, tretinoin, tricyclic antidepressants, trimethoprim, trirne
trexate, troglitazone, trovafloxacin, tuberculostatics, valerian, valproic acid, valsartan, 
verapamil, verteporfin, warfarin, zafirlukast, zalcitabine, zidovudine, zileuton, zirneldine, 
zonisamide) 

Decreased Values 
hypothyroidism, pregnancy (3,d trimester) 

Interfering Factors: medicaments - (ascorbic acid, clofibrate, estrogens, fenofibrate, oral 
contraceptives) 

Analyte Age/Gender Relerencc Range 51 Units Note 
Gamma-Glutamyl-
Transferase 37·C I d <2.52 !1katll 

2-5 d <3.08 !1kat/l 
6d-6m <3.40 !1katll 
7-12 m <0.57 Ilkatll 
\ - 3 y <0.30 !1katll 
4-6y <3.38 Ilkatll 
7-\2 y <0.28 !1katll 
13-17 F <0.55 !1katll 
13-17 M <0.75 !1katll 
Adults F <0.53 !1katll 
Adults M <0.82 !1katll 
Adults F <0.75 Ilkatll See ref. 
Adult M <1.07 !1kat/l range note 

Glutathione Peroxidase 

Antioxidative oxidoreductase class enzyme. 
Function. Removes hydrogen peroxide (reactive 02 form) and organic peroxides with re
duced glutathione (detoxifying reduction) via glutathione oxidation. The enzyme requires 
selenium at the active site. Most enzyme is found in the liver, myocard, lung and brain. 

Increased Values 
Parkinson's disease 
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Decreased Values 
newborn hemolytic disease, chronic cerebrovascular diseases, acute myocardial infarction 
(decrease up to 48 h) 

Glutathione S-Transferase 

(GST) Elevation of the appropriate GST isoenzyme provides an early, sensitive indicator of 
organ damage, particularly rejection of a transplanted organ. p-GST isoenzyme is an indi
cator of biliary tract damage, especially with rejection of transplanted liver. 

Increased Values 
renal-transplant rejection, hepatic parenchymal damage, biliary tract damage (p-GST) 

Glycerol 

(syn: free glycerol) Glycerol is a major component of many lipids and an important inter
mediate in carbohydrate and lipid metabolism. 

Increased Values - hyperglycerolemia 
liver cirrhosis, diabetes mellitus, starvation, hyperthyroidism, liver diseases, congenital 
absence of glycerol kinase, bacterial contamination of serum, obesity, stress, chronic renal 
failure 

Interfering Factors: total parenteral nutrition, medicaments - (adrenaline, ethanol, glu
cagon, growth hormone, heparin, mannitol, nitroglycerin, thyroxine) 

Decreased Values - hypoglycerolemia 
Interfering Factors: medicaments - (amino acids, sulfonylurea, tolbutamide) 

Analyte Age/Gender Reference Range 51 Umts Note 
Glycerol, free 

Glycine 

Children 
Adults 

10- 110 
60-180 

I1molJl 
.. mol/l 

(Gly) Glycine a main amino acid in all body fluids is synthesized mainly from serine and 
threonine. Participating in many synthetic reactions such as purine formation, it is an inhibi
tory neurotransmitter in the central nervous system. Glycine concentrations in plasma 
depend on nutrition status and fasting duration. Enzyme defect: glycine cleavage enzyme 
system. 

Increased Values - hyperglycinemia 
acidemia - (isovaleric a., methylmalonic a., propionic a.), glycinemia, starvation, hyperam
monemia, hypoglycemia, chronic renal diseases, iminoglycinemia, kwashiorkor, severe 
burns, septicemia, chronic renal failure 

Interfering Factors: medicaments - (histidine) 

Decreased Values - hypoglycinemia 
diabetes mellitus, gout, after abdominal surgery 
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Interfering Factors: medicaments - (oral contraceptives) 

Analyte Age/Gender Relerence Range 51 Units Note 
Glycine conales 240-480 l1J11oUl 

Infants 100-300 IImoUl 
Children 170-370 l1J11oUI 
Adults 170- 260 l1J11oUI 

Glycol 

Test Purpose. To help in diagnosis in suspected ingestion of ethylene glycol, or other gly
cols. 

Increased Values 
ethylene glycol ingestion 

Beta-2-Glycoprotein I 

(Beta2 Gpl, syn: apolipoprotein H) Belongs to the electrophoretically divided glycoprotein 
fraction. 

Increased Values 
systemic lupus erythematosus 

Decreased Values 
rheumatoid arthritis, hereditary deficiency of beta-2-glycoprotein I 

Glycosylated Albumin 

(syn: glycated albumin) 

Increased Values 
renal failure 

Interfering Factors: hemoconcentration 

Decreased Values 
pregnancy 

Growth Hormone 

(GH, syn: human growth hormone - hGH, HGH, somatotrophin, somatotropin hormone-
5TH,5H) 
Production. Anterior pituitary (adenohypophysis) hormone. 
Function. Insulin antagonist increasing the blood glucose level. Stimulates RNA production, 
mobilizes fatty acids from fat deposits (increasing the fatty acids breakdown in adipose tis
sue). STH has a proteoanabolic effect. Essential for postnatal body growth via somato
medins (SM-A, SM-C, IGF-I, IGF-I1, MSA) - bone growth prolongation (modulating growth 
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from birth until the puberty's end) and normal carbohydrate, lipid, nitrogen, and mineral 
metabolism. In peripheral tissues it supports active peptides production (somatomedin C 
= insulin-like growth factor) . Stimulates thymocyte proliferation, antibody production, 
cutaneous-graft rejection, NK-cells, and production ofIL-I, IL-2, TNF-alpha and thymuline. 
It is stimuli released: physical exercise, deep sleep, hypoglycemia, proteins ingestion, star
vation, injury, overheating, dopamine, epinephrine, norepinephrine. Random GH measure
ments are not adequate GH deficiency determinants, because hormone secretion is episodic. 
hGH receptors are localized in many organs, receptor disorder must be eliminated in con
stitutionallow stature and in Laron nanism. hGH, chorion-somatomammotropin, and pro
lactin are very similar one-chain proteohormones with 90-95% genetic homology. 
Hypothalamic Hormones. I) growth hormone-releasing hormone (GH-RH) = somato
liberin, somatocrinin ..... increases hGH release, 2) growth hormone-releasing inhibiting 
hormone (GH-RIH) = somatostatin ..... inhibits hGH release. Highest levels are just after 
sleep and in fall, but lowest in spring. 
Test Purpose. 1) to aid dwarfism differential diagnosIs resulting from hypopituitarism, 
hypothalamic disorders or thyroid disorders, 2) to confirm acromegaly and gigantism di
agnoses, 3) to aid diagnosis of pituitary or hypothalamic tumors, 4) to help in evaluating 
hGH therapy. 

Increased Values 
acromegaly, anorexia nervosa, hepatic cirrhosis, long-term endurance exercise, diabetes 
mellitus (uncontrolled), exposure to heat/cold, gigantism, starvation, hyperaminoacidemia, 
selective hyperpituitarism, hypoglycemia, liver diseases, malnutrition, tumors - (pituitary 
gland t., kidney t., lung t. ), Laron dwarfism (defective GH receptors), newborns, major sur
gery, excessive protein ingestion, ectopic GH secretion by tumor - (lung t., stomach t. ), 
stress - (physical s., psychologic s. ), renal failure 

Interfering Factors: fasting, deep sleep, medicaments - (ACTH, amphetamines, anabolic 
steroids, androgens, antiepileptics, apomorphine, arginine, atenolol, baclofen, beta
blockers, clomipramine, clonidine, desipramine, dopamine, estrogens, ethinylestradiol, 
glucagon, glucocorticoids - short term, histamine, indomethacin, insulin, L-dopa, 
metoclopramide, metoprolol, methyldopa, metyrapone, nalorphine, nicotinic acid, oral 
contraceptives, oxprenolol, phenytoin, propranolol, vasopressin) 

Decreased Values 
growth hormone deficiency, hemochromatosis, adrenocortical hyperfunction, hypergly
cemia, hyperthyroidism, selective hypopituitarism, hypothyroidism, pituitary infarction, 
pituitary insufficiency, elevated free fatty acids, metastases of malignant tumors, tumors, 
nanism (pituitary dwarfism), panhypopituitarism 

Interfering Factors: obesity, medicaments - (alpha-blockers, carbamazepine, cortico
steroids, glucocorticoids - long term, glucose, growth hormone, isoproterenol, octreo
tide, phenothiazines, phentolamin, probucol, progesterone, somatostatin) 

Growth Hormone-Releasing Hormone 

(GH-RH, syn: somatoliberin, somatocrinin) GH-RH is produced by the hypothalamus and 
stimulates growth hormone release from the anterior pituitary. 

Increased Values 
acromegaly due to GH-RH secretion by neoplasm - (bronchial carcinoid, thymic carcinoid, 
pancreatic islet tumors, neuroendocrine tumors) 
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Guanine Deaminase 

(syn: guanase) A hydrolase class enzyme that catalyzes guanine deamination to form xan
thine. The reaction is a step in the guanine degradation to uric acid. The enzyme is found 
in the liver, kidney, spleen and other tissues. 

Increased Values 
viral hepatitis, heavy metal hepatic toxicity, extrahepatic obstructive jaundice, hepatic 
metastases 

Heat Shock Proteins 

(HSP, syn: stress proteins) Heat shock proteins are produced in cells immediately after in
creased temperature exposure or without the stressor influence. HSP production is caused 
by environmental stress conditions (higher temperature, ionizing radiation, heavy metals, 
anoxia, amino acids analogues, hypoglycemia, energetic metabolism inhibitors, infectious! 
inflammatory diseases, febrile conditions, surgical trauma, malignant tumors and genetic 
disorders). Immunological production factors are phagocytosis, oxygen!nitrogen reactive, 
and free-radical forms, T-lymphocytes activation, IFN-gamma, cytokines, tissue transplan
tation, cell cycle, embryonic development, cell differentiation, and hormonal stimulation. 
GRPs (glucose regulated proteins) belong to the stress proteins. Synthesis is induced by glu
cose lack, higher temperature and amino acid analogues. Some of stress proteins are in
volved in correct protein conformation maintenance, repairing incorrect conformations. 
• GRPs (glucose regulated proteins) 
• HSP (heat shock protein) 10: is present in mitochondria, chloroplasts and bacteria 
• HSP 27: is present in cytoplasm and nucleus. It is involved in protection against the heat. 
• HSP 47: is present in endoplasmic reticulum. It is involved in collagen binding. 
• HSP 60: is present in mitochondria and chloroplasts. Autoantigen. 
• HSP 70: is present in cytoplasm and nucleus. It is involved in protein transport regula

tion, molecule marking for lysosome degradation, protection against the heat, protec
tion against TNF-alpha caused cytotoxicity. It has a high alinity for ATP. 

• HSP 90: is present in cytoplasm and nucleus. It is involved in steroid receptor regulation, 
binding with protein kinases, actin and tubulin. 

• HSP 1l0: is present in nucleolus and nucleus. It is involved in transcriptional process 
regulation, protection against heat. 

• Heme oxidase: is present in microsome fraction. It is involved in heme catabolism. 
• SOD (superoxide dismutase): is present in mitochondria. 
• Ubiquitin: is present in cytoplasm and lysosomes. It is involved in protein degradation. 

Hepatitis Associated Antigens and Antibodies 
(Markers of Hepatitis) 

Hepatitis A (serology) 

(syn: HAY, hepatitis A virus serology, HAY serology) Hepatitis A belongs to the most sim
ply, fastest, and most reliably diagnosed viral infections. Hepatitis A antigen examination 
in the stool and liver is used for diagnosis and monitoring. Antibodies against hepatitis A 
virus (anti-HAY) are evaluated in the serum. 
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Test Purpose. I) differential diagnosis of icterus, to rule out current hepatitis A, 2) evidence 
of immunity. Antibody against hepatitis A IgM (anti-HAV-IgM) can be found 2-6 months 
after disease onset. A negative finding in acute phase rules out hepatitis A. 
Test Purpose. Diagnosis or rule out of current hepatitis A. 

POSIl,,·,ty IndICates 

anti-HAV-lgM 
HAV-R A 
anti-HAY 

Hepatitis B (serology) 

acute hepatiti 
infectivity 
immunity to HAV (screen) 

(syn: HBY, hepatitis B virus serology, HBV serology) Hepatitis B virus (HBV) is commonly 
known as serum hepatitis. HBV is made up of an inner core surrounded by an outer cap
sule.I) The outer capsule contains the hepatitis B surface antigen (s-antigen) (HBsAg), for
merly called Australian antigen. The protein-containing surface material manufactured in 
the infected hepatocytes cytoplasm. 2) The inner core contains HBV core antigen (c-anti
gen) (HBcAg) naturally demonstrable only in the infected hepatocyte nucleus. "Healthy" 
HBsAg carriers are HBcAg negative. High HBcAg positivity is observed in immunodeficient 
HBsAg carriers (e. g. dialysis). The hepatitis Be-antigen (HBeAg) is also found within core. 
Antibodies to these antigens are called anti-HBs, anti-HBc, anti-HBe. HBsAg generally in
dicates active infection by HBV (often positive weeks before clinical manifestation and be
fore biochemical abnormalities, earliest indicator of HBV infection). It can be demonstrated 
1-4 months from disease onset. It is the most reliable serologic marker of HBV infection. 
HBsAg is negative in about 5% of patients with hepatitis B. Persistence over 6 months de
fmes carrier state. Hepatitis B vaccination does not cause a positive HBsAg. Titers are not 
of clinical value. Anti-HBs has some but not total protective immunity and this signifies the 
end of the acute infection phase, indicates absence of infectivity. These antibodies can be 
demonstrated 4-6 months from disease onset. Indicates recovery from HBV infection. Anti
HBs decline over several years. Anti-HBc (total) are positive shortly after HBV inoculation, 
therefore, a negative finding in clinical onset rules out acute hepatitis B. Occurs at same time 
as clinical illness, persists for years or for lifetime. Anti-HBc is also present in chronic hepa
titis patients (persists for months/years). The anti-HBc level is elevated in the time lag be
tween the HBsAg disappearance and the appearance of anti-HBs. This interval is called the 
core window, anti-HBc is the only detectable marker of recent hepatitis infection here. Anti
HBc detects virtually all persons who have been previously infected with HBV. Anti-HBc
IgM evidence is the method of choice in a negative HBsAg differential diagnosis. Is the ear
liest specific antibody, usually occurs two weeks after HBsAg. It is the only test unique to 
recent infection, it can differentiate acute from chronic HBV. HBeAg presence correlates 
with early/active disease, as well as with high infectivity in acute HBV infection. Appears 
within one week after HBsAg. Occurs early in disease before biochemical changes and dis
appears after serum ALT peak. It is a marker of active HBV replication in liver. It is useful 
to determine resolution of infection. Persistent presence of HBeAg in the blood predicts 
chronic carrier state and chronic HBV infection development. Anti-HBe indicates that an 
acute HBV infection is over and that infection chances are greatly reduced. Appears after 
HBeAg disappears and remains detectable for years. Suggests good prognosis for resolution 
of acute infection. Anti-HBe positive patients are often non-infectious, even if they are 
HBsAg positive. In this case HBV-DNA examination is suggested. It is the most sensitive and 
specific assay for early evaluation of HBV, and may be detected when all other markers are 
negative. Measures HBV replication even when HBeAg is not detectable. Positive DNA 
polymerase is an evidence of infectiosity. Negative finding, however, does not rule out it 
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(relative low sensitivity and high pretension of method, which incorporates labeled 'H-thy
midine into the HBV genome). HBV-DNA hybridization test positivity is more sensitive and 
reliable than the HBeAg evidence. The evidence of HBV-DNA by PCR in optimal test con
ditions can demonstrate the presence of the only virion in the sample. Because of high sen
sitivity and relatively frequent false positive results (serum contamination), the test is used 
only in special departments and indications. 
Test Purpose. 1) HBsAg - to screen blood donors for hepatitis B, 2) to screen high risk hepa
titis B contact, such as hemodialysis nurses, 3) to aid in a differential diagnosis of viral hepa
titis, 4) anti-HBc - to aid in a differential diagnosis of hepatitis syndromes and to assess 
hepatitis B infection staging, with demonstration of HBsAg and anti-HBs positive findings, 
5) anti-HBe - to aid in a differential diagnosis, staging and prognosis of hepatitis B infec
tion. Anti-HBe and anti-HBc together confirm the hepatitis B convalescent stage after the 
HB surface antigen disappearance, 6) HBeAg - to aid in a differential diagnosis and prog
nosis of hepatitis B infection, the evidence of serum infectiosity, monitoring of the chronic 
hepatitis course and antiviral therapy effect monitoring, 7) anti-HBs - evaluates possible 
immunity in individuals who are at increased risk of further exposure to hepatitis B, evalu
ates need for hepatitis B immune globulin after needlestick injury, evaluates need for hepa
titis B vaccine, evaluates efficacy of hepatitis B vaccine, 8) HBsAg - to screen blood donors, 
to aid differential diagnosis of hepatitis, to evaluate risk in needlestick injuries in health care 
facilities, to guide use of hepatitis B immunoglobulin, chronic hepatopathies differential 
diagnosis and chronic hepatitides classification, 9) HBsAg subtypes (adw, adr, ayw, ayr) -
to demonstrate the epidemiological coherence in frequent focal hepatitides (dialysis, dor
mitories) and recurrent hepatitis B, 10) HBsAg - classification of chronic hepatitis B, bioptic 
immunohistological evidence in liver tissue, 11) anti-HBc (IgM) - diagnosis of acute HBV 
infection, chronic hepatitis B monitoring, 12) DNA polymerase - evidence of serum infect
iosity, 13) HBV-DNA hybridization - evidence of serum infectiosity, 14) HBV-DNA by PCR 
- evidence of serum infectiosity and blood products negativity. 

Increased Values - positive 
hepatitis - (h. A, h. B, chronic h. B, non A non B h. ), chronic hepatitis B carrier condition 

Increased Values - positive HBsAg 
hemophilia, hepatitis B, leukemia, Hodgkin's disease 

Hepatitis markers 

Posittvlty In,hcntes 
HBsAg 

anti-HBs 
anti·HBc 

anti-HBc-lgM 

anti-HBc-lgG 
HBeAg 

nti·HBt 
D A polymerase 
HBV·O A 

early acute HBV infection, acute HBV infection, 
infectivity, HOV carrier status, chronic hepatitis 
recovery, immunity to HBV ( creen) 
acute HBV infection, recent hepatitis infection. chronic 
hepatitis, immunity to HBV ( creen), 
convalescence, recovery, serologic gap 
acute HBV infection, recent infection, convalescence, 
serologic gap 
past infection. HBV carrier tatus 
early acute HBV infection. acute HBV infection. 
greater infectivity, it per istence indicates an increa ed 
risk of chronic liver disease 
convalescence. recovery, bener progno is, less infectivity 
evidence of infectivity 
infectivity 
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Hepatitis C (serology) 

(syn: HCV, hepatitis C virus serology, HCV serology) Most cases of post-transfusion non A 
non B viral hepatitis are caused by HCV. In chronic HCV infection development, anti-HCV 
testing is positive (80%). Antibodies are positive until the active chronic hepatitis is present. 
The test has a high false positivity. The test may take up to 6 months from the time of in
fection to become positive, so the significance of indeterminate results can only be deter
mined by retesting after 3-6 months. Positive HCV RNA is a predictor of worse prognosis 
and greater infectivity. 
Test Purpose. Anti-HCV 1) to aid in a differential diagnosis of acute/chronic hepatitis, cir
rhosis, hepatocellular carcinoma, 2) to screen blood units for transfusion safety, to test pa
tients who have received blood or blood products, 3) to test infectivity after needle stick 
injury, 4) to test infectivity in blood or tissue transplant donors, 5) to investigate patients 
with mixed essential cryoglobulinemia, 6) anti-HCV - to aid in diagnosis of acute and 
chronic HCV infection. The demonstration of HCV-RNA (by PCR) 1) eVidence of HCV 
positivity and quantity, 2) evidence of blood products infectiosity, 3) evidence of anti-HCV 
positive fmdings, therapy monitoring (e. g. with mterferon). 

Increased Values - positive 
hepatitis C (acute non A non B viral hepatitis) 

Positivity Indicates 
anti·HCV 
HCV-R A 

Hepatitis 0 (serology) 

acute HCV infection, chronic hepatiti ,infectivity 
infectivity 

(syn: HOY, delta antigen serology, hepatitis delta virus, delta hepatitis serology) Parameters 
evaluated: hepatitis 0 antigen (HOAg), antibody against hepatitis 0 virus (anti-HOV), anti
HOY-IgM and HOV-RNA. Hepatitis 0 is due to a transmissible virus that depends on HBV 
for expression and replication. It may be found for 7-14 days in the serum during acute 
infection. The diagnosis of delta hepatitis is dependent on the detection of HBsAg and anti
HOY. Rising titres of anti-HOY suggest acute mfection and continuing high titres are con
sistent with chronic infection. The course depends on the presence of HBV infection. Over 
70% of patients with HOV superinfection develop chronic hepatitis. Chronic HOV infection 
is more severe and has higher mortality than other types of viral hepatitis. IgM anti-HOV 
persists in chronic delta hepatitis. 
Test Purpose. To aid in a differential diagnosis of chronic/recurrent/acute viral hepatitis. 

Increased Values - positive 
hepatitis 0 

Positivity Indicates 
HOAg 
anti-HOY 
HOV-R A 

acute HOV infection, carrier tate 
chronic hepatitis, infectivity, carrier state 
infectivity 
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Hepatitis E (serology) 

(syn: HEY, hepatitis E virus antibodies) Antibody against hepatitis E virus (anti-HEV) de
velop early in the course of the illness. 

Increased Values - positive 
hepatitis E 

Positivity Indicates 
anti-HEV 
HEV-RNA 

Hepatitis G (serology) 

acute HEV infection. immunity 10 H EV (screen) 
infectivity 

(syn: HGV, hepatitis G virus serology, HGV serology) Test is used in acute/chronic hepati
tis not attributable to hepatitis A, B, C, 0 or E virus infection. Infection tends to persist for 
many years. Detected RT-PCR. 

Increased Values - positive 
hepatitis G, multiply transfused persons, drug addiction 

Hepatocyte Growth Factor 

(HGF, syn: scatter factor, hematopoietin A) 
Occurrence. Platelets, macrophages, endothelial cells, smooth muscle cells. 
Function. Stimulates cellular growth including hepatocytes, epithelial cells. keratinocytes, 
melanocytes and hematopoietic progenitor cells. Increases motility/invasiveness of various 
epithelial and endothehal cells. HGF induces plasminogen activator expression. HGF recep
tors are oncogene c-met product. 

Hexosaminidase 

(syn: total hexosaminidase) Lysosomal enzyme. Three predominant hexosaminidase iso
enzymes have been identified in serum, hexosaminidase A, Band S. It is a group of enzymes 
necessary for gangliosides metabolism; water-soluble glycolipids are found primarily in 
brain tissue. 
Test Purpose. 1) to confirm/rule out Tay-Sachs disease in neonates, 2) to screen for Tay
Sachs disease carriers, 3) to establish prenatal hexosaminidase A deficiency diagnosis. 

Increased Values 
hepatic cirrhosis, myocardial infarct, vascular complications of diabetes mellitus, tumors -
(myeloma, stomach t. ), hydatidiform mole, hepatic necrosis, biliary obstruction, sympto
matic porphyria, pregnancy 

Interfering Factors: medicaments - (EDTA, ethanol, heparin, isoniazid, oral contracep
tives, rifampicin) 

Decreased Values 
Sandoff's disease, ectopic pregnancy, pregnancy (very early), Tay-Sachs disease 
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Hexosaminidase A 

Hexosaminidase isoenzyme. 

Increased Values 
diabetes mellitus, pregnancy 

Interfering Factors: medicaments - (oral contraceptives) 

Decreased Values 
Sandoff's disease, Tay-Sachs disease 

Hexosaminidase B 

Hexosaminidase isoenzyme. 

Increased Values 
Tay-Sachs disease 

Decreased Values 
Sandoff's disease 

Histamine 

Histamine is a beta-imidazolylethylamine and intercellular mediator with strong effects on 
many target organs and tissues. A decarboxylation histidine product found in all body tis
sues, particularly in the mast cells and related blood basophils, the highest concentration 
is found in the lungs; released by specific allergens or non-specific release agents, e. g. anti
IgE. Histamine effects at the receptors: 1) HI-receptor: postcapillary venules permeability 
increase, smooth muscle contraction, pulmonary vasoconstriction, cGMP increase in cells, 
mucus secretion increase, leukocyte chemotaxis, prostaglandins production in lungs, sup
pression of cardiac atrioventricular node, bronchoconstriction, 2) H,-receptor: increase of 
gastric acid secretion, increase of mucus secretion, mcrease of cAMP in cells, leukocyte 
chemotaxis, suppressor T-lymphocytes activation, bronchodilation, induction of idio
ventricular responses, inhibition of basophilic mediator release, 3) HI- and H,-receptors: 
pruritus, increased vascular permeability, 4) H,-receptor: histamine release inhibition, his
tamine synthesis inhibition. It is also a mediator of immediate hypersensitivity, and a neu
rotransmitter in the CNS. Marked diurnal variation, which IS highest in late morning and 
lowest in afternoon. 
Test Purpose. 1) type I immunopathologic reaction suspicion (immediate allergic reaction, 
anaphylaxis), allergen examination/identification by exposure testing with in vitro/in vivo 
histamine concentration determination in basophils, plasma, urine, and bronchoalveolar 
lavage fluid, 2) non-commercial antigens testing, 3) histamine pharmacologic effect deter
mination in gastrointestinal tract, CNS and periphery in research indications. 

Increased Values - hyperhistaminemia 
ethanol, renal failure, systemic mastocytosis, myeloproliferative disorders, carcinoid syn
drome, insulinoma, medullary thyroid carcinoma, pheochromocytoma, vipoma, gluc
agonoma 

Interfering Factors: radiographic contrast agents, postprandial 
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Decreased Values - hypohistaminemia 
Interfering Factors: medicaments - (ascorbic acid. erythropoietin. glucocorticoids) 

Histamine 
plasma 

whole blood 

cellular 
spontaneous release 

Histidine 

<1 0 
<I 
200- 2000 
20- 200 
0.10- 1.0 
<0.05 

nmoU! 
nglm! 
nmoU! 
nglm! 

(His) Histidine is an essential amino acid only during infancy; synthetic pathway in older 
children and adults is poorly understood. Degraded through the urocanic acid pathway to 
glutamic acid. histidine decarboxylation results in histamine formation. Enzyme defect: 
L-histidine ammonium Iyasis. 

Increased Values - hyperhistidinemia 
hemolysis. histidinemia. transient newborn histidinemia. pregnancy 

Interfering Factors: medicaments - (arginine. asparagme. cystine. histamine. tyrosine) 

Decreased Values - hypohistidinemia 
rheumatoid arthritis. after abdominal surgery (1-16 days) 

Histidine 

HIV-l RNA 

Neonates 
Infants 
Children 
Adults 

70-120 
50- 120 
50- 120 
60-100 

f1moUl 
~oUI 

f1moUI 
f1moUl 

HIV-1 RNA is amplified by peR. The test measures viral load and provides a predictor of 
disease course and prognosis. independent of CD4 counts. High viral load is associated with 
a poor prognosis if detected early in the course of disease. Decreased viral load in response 
to therapy is associated with an improved long term outcome. 
Test Purpose. 1) to monitor the course of HIV infection. including prognosis and response 
to treatment. 2) in neonates. to assess whether HIV antibody is maternally derived or indi
cates infection. 

Increased Values - positive 
HIV infection 
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Homocysteine 

(Hcys) Most homocysteine, an intermediate methionine compound degradation, is normally 
remethylated to methionine. This methionine-sparing reaction is catalyzed by the enzyme 
methionine synthase, which requires a folic acid metabolite as a substrate and a vitamin B12 

metabolite as a co-factor. Homocysteine is a severe ischemic heart disease risk factor. 
Test Purpose. 1) to help in diagnosis of homo cystinuria and treatment monitoring, 2) to 
investigate risk factors for early onset cerebral and coronary atherosclerosis. 

Increased Values - hyperhomocysteinemia 
generalized aminoaciduria, homocystinuria, renal failure, ischemic heart disease, myocar
dial infarction, hypothyroidism, folate deficiency, vitamin B. deficiency, smoking 

Interfering Factors: medicaments - (carbamazepine, methotrexate, phenytoin, theo
phylline) 

Analyte Age/Gender Relerence Range SI Units Note 

HomocYSteine M 
<30 Y 6-14 
30-59 Y 6-16 

>60 Y 6-17 
F 
<30 Y 6- 14 

30-59 Y 5-13 
>60y 7-14 

Hormones and Hormone-Like Substances 

Iimo,,1 
Iimo,,1 
limol/I 

llffiolJI 
Ilffiolll 
IimolJI 

Abbr Hormone Site of action 
Hypothalamus TRH thyrotropin-rcleasing hormone anterior plluitar), lohe 

Gnll.ll gonadotropin-relcJ ing hormone, 
gonadoliberin antenor pllUltdry lohe 

CRII corticotropin-releasing hormone anterior pituitary lolle 
GH·Rtl growth hormone-

rclca ing hormone antenor pltuitar), lohe 
GH-RIH growth hormone- release 

inhibiting hormone. somatostatin .1Iltcrinr pitult.or) loh~ 
PRF prol,"tin- relc.lSing factor 
PIF prolactin-inhihiting lactnr 

Anterior 
Pituitary lobe T H th),roid-stimulating hnrmonc. 

thyrotropin th)'roid g!'III'! 
I' II follidc-stimulJtig hormnnc. 

follitropin ovary, teste 

LH lutcmi1ing hormnnc.llltflll'in ClV~'r) .. tl'~tl'~ 

PRI prol.,ctm mammary gland 
GH growth hnrmonc, sOl1latotropin. 

STH body.1 a whole 
ACTH adrenocorti otmpic hormone. 

cort ico! ropi n adrclldl cortex 
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Abbr Hormone Sue of .ctlon 
bela-lP bela-lipotropin 
bela-£ D bela-endorphin 
alpha-MSH melanocyle-stimulating 

hormone, melanolropin 
L£K + 

? 
brain 

kin 

MEK leu-en kephalin + met-enkephalin brain 
Po terior 
Pituilary lobe ADH 

Pineal Gland 

Brain CCK-PZ 
VIP 

l£K 
+M£K 

Thyroid Gland T3,T4 

Parathyroid 
Gland PTH 

Adrenal 
Corlex 
Adrenal Medulla 

Ovary 

Testis 

hCG 

hPl 

antidiuretic hormone, 
adiuretin, vasopressin 
oxytocin 
mammary gI nd 
serotonin, 
5-hydroxy-
tryptamin 
(S-HT) 
melatonin 
cholecystokinin-pancreozymin 
vasoactive inhibiting polypeptide 
bombe in 
neurotensin 
substance P 

leu-en kephalin + met-enkephalin 
triiodothyronine, thyroxine 
calcitonin, thyrocalcitonin 

parathormone 

cortisol 
a1doslerone 
epinephrine, norepinephrine 
epinephrine 

eslrogens 

progeslerone 

relaxin 
inhibin 
testoslerone 

inhibin 
progeslerone 

relaxin 
choriongonadolropin, human 
choriongonadotropin 
hurnan placentallaClogen, 
somalomammolropin 
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arleriole • renal tubules 
mooth muscle of uterus, 

cardiovascular/respira 
lory/ga troinle linal 
syslem, brain 

hypothalamus 
gallbladder, pancreas 
GIT 
GIT 
GIT, hypothalamus 
GIT, brain 

brain 
general body Ii sue 
kelelon 

skelelon, kidney. 
ga trointe tinallraCl 
general body lis ue 
kidney 
sympathetic receplors 
liver, mu de. dipose 
lissue 
female accessory 
sex organs 
female acce ory 
reproductive structures 
Ulerus 
hypothalamus 
male accessory 
sex organs 
hypothalamu 
female accessory 
reproduclive tructures 
uterus 

ovary 

mammary gland 



Pancreas 

Gastrointe -
tinal Tract 

Kidney 

Liver 

Thymus 
Heart 

Multiple 
Cell Types 

Monocytes, 
Lymphocytes. 
Macrophages 

Abbr Hormone Site of action 

PP 

CCK-PZ 

VIP 

GIP 

LEK 
+MEK 

EPO 
ILGF-I 

ILGF-ll 

AI P 

PTH-RP 

insulin 
glucagon 
pancreatic polypeptide 

gastrin 
ecretin 

choleey tokinin-pancreozymin 
motilin 
vasoactive inhibiting 
polypeptide 
gastric inhibiting polypeptide 
bombesin 
neuroten in 
sub tance P 

leu-enkephalin + met-enkephalin 
vitamin 0 
erythropoietin 
insulin-like growth factor I, 
omatomedin C 

insulin-like growth factor II 
thymosin + thymopoietin 
atrial natriuretic peptide, 
atriopeptin, atrial natriuretic 
factor. atrial natriuretic hormone 

parathyroid hormone-related 
peptide 
growth factors (e.g. epidemlal, 
fibroblast. transforming. 
platelet-derived, nerve) 

cytokines (e.g. interleukins. 
tumour necrosing factor. inter
ferons) 

most cell 
liver 
GIT 

stomach 
pancreas 
gallbladder. pancreas 
GIT 

GIT 
GIT 
GIT 
GIT. hypothalamus 
GIT.brain 

brain 
inte tine, bone. kidney 
bone marrow 

mo t cells 
most cell 
lymphocytes 

vascular. renal. 
adrenal tissue 

kidney, bone 

cellular growth 
stimulation 

Hormones and Hormone-Like Substances Reported to be 
Produced by Cancers (Para neoplastic Secretion) 

eosinophilopoietin, erythropoietin, epidermal growth factor, hypophosphatemia-producing 
factor, insulin-like growth factor, gastrin, glucagon, antidiuretic hormone. growth hormone, 
follicle-stimulating hormone, melanocyte-stimulating hormone, corticotropin-releasing 
hormone, growth hormone-releasing hormone, human chorionic gonadotropin, calcitonin, 
corticotropin, parathyrin, vasoactive intestinal peptide, gastrin-releasing peptide, renin, 
secretin, somatostatin 
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Human Chorionic Gonadotropin 

(heG, syn: beta-heG, beta-human chorionic gonadotropin, human choriongonadotropin) 
Placental glycoprotein hormone. 
Production. Syncytiotrophoblast placenta cells. 
Function. Physiologically supports the corpus luteum until the placenta produces proges
terone amounts sufficient to support the pregnancy. Promotes sterOIdogenesis in the 
fetoplacental unit and stimulating fetal testicular testosterone secretion. 
Test Purpose. I) to detect early eutopic and mainly ectopic pregnancy, 2) to determine hor
monal production adequacy in high-risk pregnancies, 3) to aid in the diagnosis of trophob
lastic tumors, such as hydatidiform moles or choriocarcinoma, and discovery of tumors that 
ectopically secrete heG, 4) to monitor patients after testicular tumor therapy, who are at 
high risk for contralateral tumor. 

Increased Values 
hepatic cirrhosis, ovarian cyst, erythroblastosis fetalis, endometriosis, enteritis regionalis, 
ulcer disease - (duodenal u. d., gastric u. d. ), ulcerative colitis, tumors - (colon t., embry
onic t., pancreas t .,liver t.,lung t., mammary gland t., seminoma, thyroid t., ovarian/testicu
lar teratoma, ovary t., stomach t. ), placental tumours - (chorionepithelioma, mola hyda
tidosa - hydatidiform mole, non/trophoblastic choriocarcinoma), pregnancy - (ectopic p., 
physiological 1st trimester p., multiple p. ), marijuana use, inflammatory bowel disease, 
missed abortion, fetal death 

Interfering Factors: medicaments - (naloxone) 

Decreased Values 
abortus imminens (threatened abortion), extrauterine gravidity (ectopic pregnancy) 

Analyte Age/Gender Reterence Range 51 Units Note 
IIuman Chorionic 
Gonadotropin M+F <5 U/I 

F-postmenopau e <10 utI 
Pregnancy 
after conception >5 utI 
7- IOd >100 UII 
30d >2000 UII 
40d soooo-I 00000 uti 
lOw 1000-2000 UII 
trophobla t dise. e >100000 UII 

Human Immunodeficiency Virus Antibodies 

Human immunodeficiency virus (HlV) is the virus, that causes acquired immunodeficiency 
syndrome (AIDS). Viral origin (retrovirus) of immunity acquired impairment, preferably 
cell-mediated immunity (T-cells). HlV/LAV (lymphadenopathy-associated virus). HlV/ 
HTLV-III virus (human T-Iymphotrophic virus, type III). 
Test Purpose. I) document exposure to HIV-I and HIV-2, 2) to screen blood and blood 
products for transfusion, 3) to screen organ transplant donors, 4) to study patients in high 
risk groups (homosexuallbisexual behavior, intravenous drug abusers, male and female 
prostitutes, hemophiliacs exposed to large amounts of non-heat processed factor VIII). 

HIVlIHIV2 antibodies positive: 8 or more weeks after infection 
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Human Leukocyte Antigen Antibodies 

Increased Values 
multi transfused patients, multiparous women 

Human Leukocyte Antigen System 

(HLA system, syn: major histocompatibility system, leukocyte antigens, histocompatibility 
antigens, HLA typing) The most histocompatible antigens belong to the HLA system; pro
duced under genetic control and are on all nucleated cells, they are most easily detected on 
lymphocytes. HLA complex is located in the chromosome number six short arm. Controls 
many important immune functions. The test is done to determine leukocyte antigens 
present on the human cell surfaces - histocompatibility level between donor and recipient 
is identified to determine the possible transplant survival and to forestall rejection episodes. 
Class I antigens (HLA-A, HLA-B, HLA-C) are derived from T-Iymphocytes and class II an
tigens (HLA-D, DR, DQ, DP) are derived from B-Iymphocytes. HLA class I are present in all 
cells, offering manufactured antigen fragments to the T-cells, CD8. They determine viral 
infection cell cytolysis, mediated by cells. HLA class II are present on immunocompetent 
cells, mainly B-cells and macrophages, offering manufactured antigen fragments to the T
cells, CD4. They are required for efficient interaction between immunocompetent cells. Near 
perfect matching is necessary for bone marrow transplantation. A greater degree of mis
match is acceptable for renal and other organ transplantation. 
Test Purpose. I) to provide histocompallbility tissue recipient typing (transplantation can
didate matching) and donors, 2) to aid m family studies for selection of appropriate related 
bone marrow donors, 3) to assess a flsk for family members of an individual with proven 
hemochromatosls,4) to aid in genellc counselling,S) to aid in paternity testmg and foren
sic diagnosis, 6) to aid in autoimmune disease diagnosis. 
HLA antigens. Aplastic anemia: DPw3, pernicious anemia: DR2, DRS, psoriatic arthritis: B27, 
Bw38, Bw39, rheumatoid arthritis: B27, DR4, juvenile rheumatoid arthritis: DRS, barrier to 
tissue transplantates: A, B, C, D, celiac disease: B8, DR3, DR7, DQ2, DQW2, cirrhosis hepatis: 
DR3, 19A deficiency: DR3, dermatitis herpetiformis: B8, DR3, DwS, juvenile dermatomyosi
tis: DR3, juvenile diabetes mellitus: DR3, DR4, idiopathIC membranous glomerulonephri
tis: B8, DR3, hemochromatosis: A3, B 14, autoimmune chronic active hepatitis: B8, DR3, con
genital adrenal hyperplasia: BW47, insulin-dependent diabetes mellitus: BwIS, B8, DR3, 
DR4, keratoma: BS, colitis u1cerosa: BS, DR2, tuberculoid leprosy: B8, chronic lymphocytic 
leukemia: DRS, systemic lupus erythematosus: B8, DR3, Dw3, Burkit's lymphoma: DR7, 
Addison's disease: B8, DR3, Graves' disease: B8, B27, DR3, Dw3, Hodgkin's disease: AI , 
myasthenia gravis: B8, DR3, nasopharyngeal tumors: B46, narcolepsy: DR2, idiopathic 19A 
nephropathy: DR4, DR3, Dw3, neuritis n. optici: DR2, polycystic kidneys: BS, pemphigus 
vulgaris: DR4, vulgar psoriasis: Cw6, psoriasis: AI3 + B17, B27, Kaposi's sarcoma: DRS, scle
rosis multiplex: B27 + Dw2 + A3 + B18, DR2, DR3, schizophrenia: A28, ankylosing spond
ylitis (Bekhterev's disease): B27, psoriatic spondylitis: B27, Behcet's sy: BS, Goodpasture's sy: 
DR2, Guillain-Barrt' sy: DR3, nephrotic syndrome in children: DR7, Reiter's sy: B27, Sjogren's 
sy: B8, DR3, Dw3, Hashimoto's thyroiditis: B37, DRS, subacute thyroiditis: B3S, acute ante
rior uveitis: B27, vitiligo: DR7. 
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Human Placental Lactogen 

(hPL, HPL, HCS, syn: human chorionic somatomammotropin). 
Production. Polypeptide hormone produced by trophoblast is used to evaluate placental 
function. Normally, maternal serum hPL increases throughout pregnancy (maximum in 
35th week). Maternal serum hPL concentration increase with advancing gestational age is 
directly correlated with increasing placental tissue mass and functional syncytiotrophob
last. 
Function. Lactogenic, metabolic, somatotropic,luteotropic, erythropoietic and aldosterone 
stimulating effects. The hormone, either directly or in prolactin synergism, has a significant 
role preparing mammary glands for lactation. Metabolic activities: involved in protein-ana
bolic body status, glucose uptake inhibition, enhanced lipolysis leading to increased free 
fatty acids mobilization and nitrogen retention enhancement. 
Test Purpose. I) to assess placental function, fetal well-being, fetal risk level, and to deter
mine the optimal labor term, 2) to aid in hydatidiform mole and choriocarcinoma diagno
sis, 3) to aid in the diagnosis and monitor nontrophoblastic tumors treatment that ecto
pically secrete hPL. 

Increased Values 
maternal sickle cell anemia, hydrops fetalis, maternal liver diseases, tumors - (pheochromo
cytoma,lymphoma, breast t., t. of liver, t. of lungs, trophoblastic t. ),large placentas in dia
betic women, Rh sensitization, multiple pregnancy 

Decreased Values 
fetal anomalies, fetal distress, PIH, severely hypertensive women, choriocarcinoma, placen
tal insufficiency, vaginal bleeding during pregnancy, hydatidiform mole, threatened abor
tion, fetal postmaturity, intrauterine growth retardation 

Analyte Age/Gender Reference Range 51 UnllS Note 
Human Placental 
Lactogen Pregnancy >6 w 25- 100 

36w 4- 11 
..,g/I 
mg/I 

Human Soluble Endothelial Cell Leukocyte Adhesion 
Molecule-1 

(h-sELAM-I, syn: E-selectin) h-sELAM-I is inducible adhesion molecule for neutrophils.1t 
can playa key role in neutrophil extravasation in the acute inflammation sites. ELAM-I is 
on the endothelial cell surface after activation by cytokines (IL-I, TNF). Maximum concen
tration is reached 2-4 hrs after activation which shows ELAM-I presence in a very early 
leukocyte adhesion phase to endothelium. ELAM-I can be detected in healthy people serum 
as well as in patients with inflammatory diseases. 

Increased Values 
demyelinization, IDDM, chronic renal insufficiency, dialysis patients, polyneuropathies, 
Guillain-Barre sy, septic shock, active tuberculosis 
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Anal}'l" Age/Gender Reference Range 51 Umls NOle 
Human Soluble Endo
thelial Cell LeukoCYle 
Adhe ion Molecule- l 0.13- 2.8 nglml 

Human Soluble Intercellular Adhesion Molecule-1 

(h-sICAM-l) Intercellular adhesion molecule natural ligands (ICAM CD 54) are LFA-l 
(COlla) (leukocyte function antigen) and Mac (CDllb) which belong to beta-2 integrins. 
ICAM-l can be detected on the macrophages, T-/B-cells, fibroblasts, endothelial/epithelial 
cells. In vivo ICAM-l expression in healthy tissue is low; it rapidly increases in inflamed 
tissue. In vitro fibroblast/endothelial cell activation by proinflammatory cytokines (IL-l, 
TNF, IFN-gamma) leads to rapid ICAM-l increase on the cell surface. 

Increased Values 
rheumatoid arthritis, bronchial asthma, atherosclerosis, diabetes mellitus, diseases - (auto
immune d., systemic connective tissue d. ), viral diseases - (herpes simplex, HIV), systemic 
lupus erythematosus, Hodgkin's disease, tumors - (t. of colorectum, melanoma, t. of pan
creas, t. of stomach), tumors with liver metastases, patients with leukocyte adhesion defi
ciency, psoriasis, multiple sclerosis, early type of hypersensitivity, vasculitides 

Analrle Age/Gender Reference Range 51 Umls Nole 
Human oluble 
Inlercellular 
Adhe ive Molecule- I 100-400 nglml 

Human Soluble Vascular Cell Adhesion Molecule-1 

(h-sVCAM-l) Belongs to immunoglobulin supergene family and has seven extracellular 
domains which are very similar to immunoglobulin domains, isolated transmembrane do
main and short cytoplasmic chain. VCAM consists of one glycoprotein chain on cell surface 
with molecular weight 90-110 kD in glycosylation level dependence. Very late activation 
antigen-4 (VLA-4) is a natural ligand. VCAM belongs to alpha-4 beta-l integrin. It is expri
mated on lymphocytes, monocytes, basophils, eosinophils, some tumor cells, dendritic cells, 
bone marrow stroma cells, and endothelial cells. VLA-4 and VCAM-l induction mediates 
lymphocyte adhesion to endothelium in the inflammation place. 

Increased Values 
rheumatoid arthritis, infectious diseases - (cytomegalovirus), diseases - (systemic d., 
inflammatory d. ), systemic lupus erythematosus, tumors, organ transplantation rejection, 
vasculitides 

Anal}'le Age/Gender Relcrcncc Range 51 UmlS NOle 
Human Soluble 
Vasc:ular Cell 
Adhe ion Molecule- I 400-500 nglml 
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Human T-Cell Lymphotrophic Virus 1/11 Antibodies 

(syn: HTLV 1111 antibodies) Human retrovirus (HTLV - human T-ceillymphotrophic virus) 
HTLV-I is associated with adult T-cell leukemia, HTLV-II is associated with adult hairy-cell 
leukemia. Positive serum antibody values are not necessarily associated with disease. HTLV 
IIII infection is not associated with AIDS. HTLV transmission is similar to HIV transmis
sion. 
Test Purpose. !) to screen bloodlblood products for transfusion, 2) to aid in the spastic 
myelopathy differential diagnosis for HTLV-I and chronic neuromuscular diseases (HTLV
II), 3) to aid in the diagnosis of adult T-cell acute lymphoblastic leukemia, 4) to aid in the 
diagnOSIs of spastic paraparesis. 

Increased Values - positive 
neuromuscular diseases, acute HTLV infection, adult T-cell acute lymphoblastic leukemia, 
hairy cell leukemia, tropical spastic paraparesis 

Hydatid Antibodies 

Test indicates past or present infection, test remains positive even when cysts are non-vi
able. 
Test Purpose. To confirm diagnosis of hydatid cysts (Echinococcus granulosus, Echinococ
cus multilocularis). 

Increased Values - positive 
hydatid cysts 

Beta-Hydroxybutyric Acid 

(BHBA, BOHB, syn: beta-hydroxybutyrate) BHBA is the predominant ketone body pro
duced by liver. Ketone body accumulation in the blood is referred to as ketosis. 
Test Purpose.!) to diagnose carbohydrate deprivation, which may result from starvation, 
digestive disturbances, dietary imbalance or frequent vomiting, 2) to aid in disordered car
bohydrate utilization diagnosis, 3) to aid in glycogen storage disease diagnosis (glyco
genoses), especially von Gierke's disease, 4) to monitor insulin therapy effects during dia
betic ketoacidosis treatment, 5) to monitor patient status during emergency hypoglycemia 
management, acidosis, excessive alcohol ingestion or an unexplained anion gap increase, 6) 
hereditary metabolic disorders diagnosis (oxoacetyl-CoA-transferase deficiency and alpha
methyl acetoacetic aciduria), 7) monitoring in acetonemic vomiting. 

Increased Values 
acidosis - (lactic a., metabolic a. ), diabetes mellitus, fasting, starvation, diseases - (infec
tious d., liver d. ), catabolism, alcoholic ketoacidosis, obesity, decreased tissue perfusion, 
shock, renal failure 

Interfering Factors: medicaments - (phenformin, salicylates) 

Analyle Age/Gender Reference Range SI Units Note 
HydroxybutYTale 
Bela-Hydroxy
butyric Acid Adull 

30-120 

55-164 

216 Biochemical/Laboratory Parameters In Biological Matenals 

limolll 



Hydroxybutyric Dehydrogenase 

(HBD, syn: alpha-hydroxybutyrate dehydrogenase, a-HBDH) After other enzymes have 
dropped to normal, HBD remains elevated in myocardial infarction. 
Test Purpose. I) to help in diagnosis of myocardial infarction, 2) to momtor cardiac-iso
enzyme activity after LD has been proved to be elevated, 3) to help to differentiate between 
heart and liver damage. 

Increased Values 
myocardial infarction, hemolytic anemia, megaloblastic anemia, muscular dystrophy, liver
cell damage, acute hepatitis, extensive surgery, cardioversion 

Anal)·tc Age/Gender Reference Range SI Units Note 
Alpha-Hydroxy
butyrate Dehydrogena e <3.03 

18-Hydroxydeoxycorticosterone 

(l8-0H DOC) 
Increased Values 

~at/I 

primary aldosteronism, 17 -a-hydroxylase deficiency, essential hypertension, Cushing's sy 

17-Hydroxyprogesterone 

(17-0HP) 17-0HP is an intermediate formed in the cholesterol conversion .... cortisol, an
drogens and estrogens. 17-0HP has a marked circadian secretion variation, highest value 
are in morning, and lowest in afternoon/evening. Day-to-day level variation is 10% in men, 
and 20% in women. Luteal phase elevation indicates corpus luteum activity. 
Test Purpose. I) to help in diagnosis and management of congenital adrenal hyperplasia, 
2) to monitor treatment in patients with congenital adrenal hyperplasia due to 21-hydroxy
lase deficiency. 

Increased Values 
congenital adrenal hyperplasia due to 21-hydroxylase deficiency, acute illness of neonates, 
tumors of - (adrenals, ovary), pregnancy (3,d trimester) 

Interfering Factors: medicaments - (ACTH, ketoconazole) 

Decreased Values 
Addison's disease, male pseudohermaphrodites, after menopause 

Interfering Factors: medicaments - (anabolic steroids, oral contraceptives) 

Analyte Age/Gender Reference Range SI Units Note 
17-Hydroxy- M 0.82-6.03 nmoVI 
proge terone F Prolirer. phase 0.66-1.98 nmoUI 

Secretory pha e 3.90-8.90 nmolJ1 
Pregnancy 
5-20w 9.5-16.5 IImolJ1 
6-30w 9.6-35 IIffioUI 
31 Ow 16.1-75 filllolJ1 
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Hydroxyproline 

(Hyp) Enzyme defect: hydroxyproline oxidase. Less than 5% of the total hydroxyproline is 
free. Peptidebound hydroxyproline is an important measure of total collagen turnover. More 
than 50% of collagen is placed in bones. Proline as pre-step is used for the collagen synthe
sis. During the synthesis there is a change of proline to hydroxyproline by posttranslation 
hydroxylation. Up to 90% of the released hydroxyproline is metabolically changed in the 
liver to CO, and urea, 10% of total hydroxyproline is excreted by urine during collagen 
breakdown. Excretion of hydroxyproline in the urine is a partial reflection of collagen turn
over. Hydroxyproline in the plasma is in 3 forms: free, bound to peptides and bound to pro
teins. Free and total hydroxyproline in serum can be determined. Day-to-day level variation 
is 20%, highest values are in spring and fall, they are lower in winter. 
Test Purpose. 1) diagnosis and monitoring of primary hyperparathyroidism therapeutic 
course, 2) to evaluate bone metabolism in dialyzed patients and osteomalacia, 3) examina
tion panel part in osteoporosis diagnosis and therapy monitoring, 4) acromegaly and Paget's 
disease course and therapy, 5) diagnosis and metabolic activity of bone metastases. 

Increased Values - hyperhydroxyprolinemia 
acromegaly, rheumatoid arthritis, hepatic cirrhosis, dermatomyositis, diabetes mellitus, 
hydroxyprolinemia, hyperthyroidism, Bekhterev's disease, Hodgkin's disease, bone 
metastases, osteitis deformans, osteomalacia, renal osteopathy, osteoporosis, plasmocy
toma, psoriasis, scleroderma, Marfan's sy, bone tuberculosis, uremia 

Decreased Values - hypohydroxyprolinemia 
hypoparathyroidism, hypothyroidism, nanism, rickets 

Analyle Age/Gender Reference Range 51 Unlls Nole 
Hydroxyproline 

Tolal P <105.3 11lll0UI 
M <108.3 .. moUI 

Free Neonates 4.4-\4 .. moUI 
Boys 11-37 .. moUI 
Girls 8-32 11lll0UI 
F 7-25 11lll0UI 
M 9-3\ l1lllolll 

IgA, IgG Antibodies Against Epstein-Barr Virus Viral Capsid 
Antigen 

(anti-EBV-VCA IgG) Infectious mononucleosis diagnosis can be determined via specific 
EBV protein antigen antibody detection (VCA - viral capsid antigen, EA-D - early antigens
diffuse, EA-R - early antigens-restricted, EBNA - Epstein-Barr nuclear antigen). One to six 
weeks from infection onset can be EBV-IgM antibodies detected which are specific for infec
tious mononucleosis diagnosis. EBV-IgG are also early detectable, but they persist for ever. 
Disease evidence can be performed via other antibody detection, e. g. EA-D, EBNA-IgM, 
EBNA-IgG. ELISA results in immunodefficient patients should be interpreted carefully; it is 
needed to repeat them or to do an alternate test method. Specific IgG can compete with IgM 
(false negativity); in the contrary, rheumatoid factor in positive specific IgG can result in 
false positive values. Heterotypic (false positive) EBV-IgM can appear in patients who suffer 
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from cytomegalo virus/varicella-zoster infections. Acute EBV infection phase (peaking in 
3rd week): VCA IgG and IgM, EA-D IgG are present routinely and are increasing during this 
phase, EBNA-l IgG are very low to zero level. Intermediate phase: VCA IgG persist, VCA IgM 
are decreasing, EBNA-l are increasing, EA-D IgG persist. Convalescence phase: VCA IgM are 
decreasing to zero level, VCA IgG, EBNA-l persist for whole life as overcame infection evi
dence, EA-D IgG can be temporary/permanently positive. Most of primary infections are 
transmitted via saliva, are manifesting during childhood and mostly are subclinical. In 50% 
of children until five year and in 80% of 18 and older are positive antibodies in western civi
lization. Heterophil antibodies determination is the most frequent method used in acute 
infection diagnosis (Paul-Bunnell test), but in 20% of acute infectious mononucleosis cases 
have not positive antibodies, false positive results are in 10%. 

Increased Values - positive 
EBV infection, false positive values - (cytomegalovirus infection, varicella-zoster virus in
fection, positive antinuclear antibodies) 

Decreased Values 
false negative values - (HIV infection, immunodeficient patients) 

Immediate Hypersensitivity Mediators 

Preformed mediators Biological effects 
histamine 

serotonin 
aryl ulfatase 
chyma e 
heparin 
HMW-NCF 
ECF-A 
IMW-ECF 

ewly formed mediators 
pro taglandin 

lcukotricnes C4, 04, E4 (SRS-A) 

platelet-activating factor (PAF) 

Immunoglobulin A 

smooth-muscle contraction, va cular per
meability increase 
vascular permeability increase 
SRS-A inactivation 
Chymotrypsin 
Anticoagulant 
neutrophil chemotaxia 
eosinophil chemotaxia 
eosinophil chemotaxia 

bronchial muscle contraction/relaxation, 
vasodilation, platelet aggregation 
smooth-muscle contraction, 
va cular permeability increase 
platelet aggregation, vasoamine release 

(IgA) Belongs to the antibody, which creates 15-20% of total immunoglobulms. Serum IgA 
is similar in structure to IgG.1t has two subclasses, IgAI and IgA2. As the main immuno
globulin in body fluids and secretions (sweat, saliva, tears, respiratory, genitourinary, gastro
intestinal, colostrum), it provides early antibacterial and antiviral defense. It is largely pre
sent in blood and tissue fluid as a monomer (90%), in smaller part as a dimer in secretions 
(IgAI , IgA2) that is joined with J-chain. Since it is a dimer, it is very effective in aggregating 
targets which hampers their penetration of the body surface. IgA molecule in mucose cells 
also have a secretory component (glycoprotein) - secretory immunoglobulin. 
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Production. B-lymphocytes --+ plasmocytes --+ immunoglobulin --+ humoral immune re
sponse. 
Function. I) Secretory immunoglobulin with a protective function in the respiratory, geni
tourinary, lacrimal, salivary and gastrointestinal systems mucous membranes through the 
complement activation/fixation via alternative pathway and by preventing microorganisms 
adherence at mucosal surfaces. Component of serum gamma globulin fraction. Antibodies: 
antinuclear, anti-insulin, antibacterial agglutinins. 2) Serum 19A protects against brucellae, 
diphtheria and poliovirus. Subclasses: IgAI (in circulation and secretions) --+ against bac
terial and food antigens, IgA2 (in large bowel) --+ against lipopolysaccharides (endotoxins). 
All immunoglobulin classes and subclasses are taken into account during a clinical evalua
tion. 19A levels after birth are about I %, at age I about 25%, and at age 3 years about 50% 
of adult levels. Its half-life is about 6 days. 
Test Purpose. I) to diagnose paraproteinemias,such as plasmocytoma (multiple myeloma) 
and Waldenstrom's macroglobulinemia, 2) to detect hypogammaglobulinemia, hyper
gammaglobulinemia, and non-immunologic diseases such as cirrhosis and hepatitis, 3) to 
assess the chemotherapy or radiatIOn therapy effectiveness. 

Increased Values 
AIDS, actinomycosis, alcoholism, rheumatoid arthritis, hepatic cirrhosis, dysgamma
globulinemia, cystic fibrosis, acute/chronic hepatitis, rheumatic fever, diseases - (autoag
gressive d., autoimmune d., inflammatory bowel d., infectious d., chronic liver d. ), obstruc
tive jaundice, systemic lupus erythematosus, infectious mononucleosis, Crohn's disease, 
tumors - (monocytic leukemia, Hodgkin's disease, IgA plasmocytoma, plasmocytoma incl. 
multiple myeloma, t. of gastrointestinal tract, t. ofhepatobiliary tract), biliary obstruction, 
toxic liver lesions - (alcohol t.l.l., medicamentous t.l.l.), mucous membranes lesions, chronic 
pyelonephritis, sarcoidosis, immunodeficiency conditions, Henoch-Schonlein purpura, syn
drome - (Sjogren's sy, Wiskott-Aldrich sy), tuberculosis, Hashimoto's thyroiditis, physical 
exercise, Berger's disease (IgA nephropathy) 

Interfering Factors: medicaments - (ajmaline, ethanol) 

Decreased Values 
idiopathic agammaglobulinemia, primary selective IgA deficiency, subacute bacterial en
docarditis, liver cirrhosis, hereditary thymic aplasia, exposure to benzene, protein-losing 
gastroenteropathies, dysgammaglobulinemia (type I, II, III), chronic sinorespiratory dis
ease, Still's disease, malabsorption, systemic lupus erythematosus, macroglobulinemia, tu
mours - (lgG, IgM monoclonal gammopathy, H-chain disease, L-chain disease, acute/ 
chronic lymphatic leukemia, chronic myelogenous leukemia, Hodgkin's disease, non-lgA 
plasmocytoma), 19A hypogammaglobulinemia, recurrent otitis media, acute burns, immu
nologic deficiency states, syndrome - (ataxia-teleangiectasia sy, hyper-lgM sy, nephrotic 
sy), pregnancy (3,d trimester), thyrotoxicosis 

Interfering Factors: healthy persons, medicaments - (carbamazepine, cytostatics, dex
tran, estrogens, gold salts, immunosuppressives, oral contraceptives, penicillamine, 
phenytoin, steroids, valproic acid) 

Immunoglobulin 0 

(lgD) An antibody, immunoglobulin D is found with IgM on the cell membranes of circu
lating B-lymphocytes. Although the H chain of IgD can undergo alternative splicing to a 
secretory form, IgD serum antibodies in man are uncommon. Involved in lymphocyte dif
ferentiation. In children the IgD concentration reaches the adult levels about age 2-4 years. 
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Component of serum gamma globulin fraction. All immunoglobulin classes and subclasses 
are taken into account during a clinical evaluation. IgD include antibodies, like ANA, anti
insulin antibodies, antibodies against some medicaments. 
Test Purpose. 1) to diagnose paraproteinemias such as plasmocytoma (incl. multiple my
eloma) and Waldenstriim's macroglobulinemia, 2) to detect hypogammaglobulinemla, 
hypergammaglobulinemia, and non-immunologic diseases such as cirrhosis and hepatitis, 
3) to assess the chemotherapy or radiation therapy effectiveness. 

Increased Values 
diseases - (infectious d., autoimmune d., liver d., connective tissue d.), IgD plasmocytoma 

Decreased Values 
non-IgD myeloma, infancy - early childhood, melanoma, preeclampsia, hereditary/acquired 
immunodeficiency syndromes 

Interfering Factors: medicaments - (phenytoin) 

Immunoglobulin E 

(IgE, syn: reagins, reaginic Ab, skin antibody, skin-sensitising Ab, anaphylactic Ab) Belongs 
to antibodies with selective distribution like 19A. Serum levels do not represent an effec
tive IgE amount because part of IgE is bond to mastocytes, and part is bound regionally in 
respiratory and gastrointestinal tracts or in the lymph nodes. 
Function. Early-type reaction is allergic type I. reaction - anaphylactic. Polyvalent antigens 
include pollen, home dust, hair, mites. Defences mainly against parasitic infections. 
Production. Mucose membrane B-cells in cooperation with T-CD4+ lymphocytes (regula
tory) stimulate creatIOn of specific IgE, which binds to tissue mastocytes and serum ba
sophilic granulocytes by Fe-fragment. The cells degranulate and release the contact antigen 
mediators (vasoactive compounds - the most important are histamine and slow reactive 
substance of anaphylaxis) with sensitized mastocytes. B-lymphocytes ..... plasmocytes ..... 
immunoglobulin ..... humoral immune response in hypersensitivity reactions. Component 
of serum gamma globulin fraction. 
Occurrence. Plasmocytes, skin, mucous membranes, respiratory/gastrointestinal tract, lym
phatic nodes, tonsillae, spleen. All immunoglobulin classes and subclasses in complex are 
clinically evaluated. 
Test Purpose. 1) to diagnose paraproteinemias such as plasmocytoma (incl. multiple my
eloma) and Waldenstr6m's macroglobulinemia, 2) to detect hypogammaglobulinemia, 
hypergammaglobulinemia, and non-immunologic diseases, such as cirrhosis and hepatitis, 
3) to assess the chemotherapy or radiation therapy effectiveness, 4) to state hyper-IgE syn
drome, 5) to monitor allergic bronchopulmonary aspergillosis, 6) to detect bullous skin 
diseases, intercellular cement pemphigus, basement membrane pemphigoid. 

Increased Values 
atopic dermatitis, atopic rhinitis, rheumatOid arthritis, inhalant allergy, basement mem
brane pemphigoid, intercellular cement pemphigus, pulmonary aspergillosis, allergic bron
chial asthma, atopy, 19A deficiency, dermatitis, eczema, erythema nodosum, cystic fibrosis, 
pnmary pulmonary hemosiderosis, diseases - (infectious d., liver d.), parasitic diseases -
(amebiasis, hookworm disease, ascariasis, echinococcosis, fascioliasis, filariasis, capillaria
sis, onchocerciasis, paragonimiasis, schistosomiasis, strongyloidiasis, toxocarosis, trichino
sis, visceral larva migrans), cytomegalovirus infection, candidiasis, coccidioidomycosis, lep
rosy, hyper-IgE recurrent pyoderma, Hodgkin's disease (far advanced), Kawasaki's disease, 

Blood - Plasma - Serum 221 



II 

222 

infectious mononucleosis, interstitial nephritis, plasmocytoma, bullous pemphigoid,hyper
sensitivity pneumonitis, polyarteritis nodosa, burns, allergic rhinitis (pollinosis, hay fever), 
immunodeficiency states, syndrome - (Buckley's sy, DiGeorge sy, hypereosinophilic sy, 
Guillain-Barre sy,hyperimmunogiobulinemia E sy, Wiskott-Aldrich sy), anaphylactic shock, 
sinusitis, urticaria, drug allergy, food allergy 

Interfering Factors: medicaments - (aminophenazone, anticonvulsants, asparaginase, 
hydralazine, oral contraceptives, phenylbutazone, phenytoin) 

Decreased Values 
agammaglobulinemia - (idiopathic a., congenital a.), hypogammaglobulinemia - (acqui
red h., congenital h., sex-linked h.),lgE deficiency, hereditary/acquired immunodeficiency, 
non-lgE myeloma, radiation therapy, advanced neoplasms, cellular immunity disorders, 
syndrome ataxia-teleangiectasia, pregnancy 

Interfering Factors: medicaments - (methotrexate, phenytoin) 

Immunoglobulin G 

(IgG) Belongs to the antibodies, creates 70-75% of total immunoglobulins and 10-20% of 
total serum proteins; it is spreaded in intra/extravascullar space equally. In humans, there 
are four subclasses of IgG numbered 1-4. IgG is a bilaterally symmetrical tetramer compo
sed of two identical heavy chains and two identical light chains. The chains are held together 
by disulfide bonds and by hydrophobic interactlons. 
Production and Function. B-lymphocytes .... plasmocytes .... immunoglobulin .... humoral 
immune reactions against viruses, some bacteria, fungi, toxins. Antinuclear, antitoxin and 
antiinsulin antibodies, Rh antibodies, activates complement, and enhances phagocytosis. 
IgG is the major Ig produced after reimmunization (the memory immune response = secon
dary immune response) that occurs as a secondary response after IgM response. IgG can fix 
complements, it is the only immunoglobulin (IgG I, IgG3, IgG4) that crosses the placenta, so 
it provides the major protection against infection for the first 2-3 months of a baby's life. It 
is able to do this, because it has a half-life in serum of about 23 days. It is the only immuno
globulin humoral antiinfectious defense in individual who is not breast feeded. It is a com
ponent of serum gamma globulin fraction in plasma and extravascular spaces. Many clini
cally important autoantibodies are in the IgG 3 class (antinuclear, anti-basement membrane, 
anti-RBC antibodies). IgG subclasses synthesis depend on the nature and amount of anti
gen, the entry place and exposure duration. IgG subclasses: IgG 1 and 3 .... against bacterial 
proteins and viruses. IgG 1 and 3 are the immunoglobulins which are most reponsible for 
labeling targets for removal by the phagocytic system (opsonins), their production depends 
on T -helper lymphocytes. IgG 1 and 3 are most frequently elicited by viral antigens, IgG2 by 
carbohydrates. IgG2 .... creates polysaccharide antigens action answer (e. g. against capsuled 
bacteria); production is independent of T-helper lymphocytes. After provocation by com
plex antigen structures (parasites, food components, snake venom) IgG4 is created. IgG4 
binds to surface receptors of tissue mastocytes. IgG 1 and IgG2 circulating in blood are 
placed in the B-lymphocytes cytoplasm. IgG 1 and IgG3 are placed in tonsil B-lymphocytes. 
All subclasses except IgG4 can activate complement via the classical pathway, thereby caus
ing the lysis of gram negative bacteria and animal cells. All immunoglobulin classes and 
subclasses are taken into account during the clinical evaluation. 
Test Purpose. 1) to diagnose paraproteinemias such as plasmocytoma (multiple myeloma) 
and Waldenstrom's macroglobulinemia, 2) to detect hypo-/hypergammaglobulinemia, as 
well as non-immunologic diseases such as cirrhosis and hepatitis, 3) to assess chemotherapy 
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or radiation therapy effectiveness, 4) IgG subclasses testing - to reveal immunodeficiency, 
mainly in recurrent respiratory infections, selective IgG 2 deficiency is typical, 5) therapeutic 
strategy in selective IgG 4 deficiency. 

Increased Values 
AIDS, actinomycosis, rheumatoid arthritis, hepatic cirrhosis - (alcoholic h.c., chronic 
active h.c., chronic posthepatitic h.c.), gout, dysgammaglobulinemias, dysproteinemia, su
bacute bacterial endocarditis, cystic fibrosis, hepatitis - (chronic active h., acute viral h.), 
rheumatic fever, hyperimmunization, cholangitis, diseases - (autoimmune d., dermatologic 
d., chronic infectious d., parasitic d., chronic liver d., inflammatory d.), chronic granulo
matous infection, obstructive icterus, cryoglobulinemia, systemic lupus erythematosus, 
Graves-Basedow disease, Waldenstrom's macroglobulinemia, malnutrition, infectious mo
nonucleosis, tumors - (leukemia, lymphoma, Hodgkin's diseases, plasmocytoma - IgG 
type), paraproteinemia, chronic pyelonephritis, sarcoidosis, scleroderma, Sjogren's sy, preg
nancy (1" trimester), intrauterine contraceptive devices (IUD), tuberculosis 

Interfering Factors: medicaments - (asparaginase, heparin, methadone, methyldopa, 
nitrofurantoin, phenytoin, propylthiouracil, valproic acid) 

Decreased Values 
agammaglobulinemia, AIDS, amyloidosis, lymphoid aplasia, cirrhosis hepatis, congenital 
IgG deficiency, dysgammaglobulinemia (type I), muscular dystrophy, protein-losing enter
opathies, monoclonal gammopathies (non-IgG), non-IgG macroglobulinemia, Walden
strom's macroglobulinemia, tumours - (chronic lymphocytic leukemia, Hodgkin's disease, 
H-chain disease, IgA myeloma,non-IgG myeloma), pemphigus, burns, preeclampsia, Bence 
Jones proteinemia, antiimmunoglobulin antibodies, immunodeficiency conditions, syn
drome - (hyper-IgM sy, nephrotic sy, Wiskott-A1drich sy), pregnancy (3,d trimester) 

Interfering Factors: medicaments - (carbamazepine, cytostatics, dextran, gold salts, 
immunosuppressives, methylprednisolone, phenytoin) 

Immunoglobulin M 

(IgM) Antibody forming about 10% of immunoglobulins. IgM in serum is composed of a 
pentamer of the basic four chain structure held together by inter H chain disulfide bonds. 
After polymerization the resulting pentamer is further stabilized by another molecule, the 
joining chain (j-chain). 
Production and Function. IgM is the primary immune response immunoglobulin and 
membrane antigen receptor on non-activated B-lymphocytes. Pentamer IgM molecule have 
10 places for antigen bonding, but sterical reasons allow only 5 to be used. IgM also has a 
sectretory component like IgG. B-lymphocytes .... plasmocytes .... immunoglobulin .... hu
moral immune reaction against gram-negative microorganisms and rheumatoid factors. 
First antibody to appear after antigens enter the body (primary antibody answer). It is the 
most effective Ig at fixing complement and in aggregating targets; IgM serves as agglutinator 
to assisting the phagocytic system to eliminate many kinds of microorganisms. Forms the 
natural antibodies of IgM isotype: ABO blood group system (ABO isoagglutinins), cold 
agglutinins, Wassermann's antibodies, antithyroglobulin antibodies, and rheumatoid fac
tors. IgM can fix complements; a fetus can produce IgM as an intrauterine infection response 
already from 20th gestational week. Concentrations at the end of 4th month are about 50% 

Blood - Plasma - Serum 223 



II 

of adult levels, at age 8-14 adult levels are measured. Component of serum gamma globu
lin fraction. All immunoglobulin classes/subclasses are taken into account during a clini
cal evaluation. 
Test Purpose.!) recurrent, chronic or severe infections, 2) intrauterine infections screen
ing, 3) monoclonal proteins evaluation,4) monitoring the progression or therapeutic res
ponse of macroglobulinemia patients, 5) to help in diagnosis of hereditary and acquired IgM 
immunodeficiencies. 

Increased Values 
AIDS, actinomycosis, rheumatoid arthritis, brucellosis, liver cirrhosis - (alcoholic I. c., pri
mary biliary I. c., posthepatitic I. c. ), dysgammaglobulinemia (lgM), subacute bacterial en
docarditis, cystic fibrosis, hepatitis - (chronic active h., acute viral h. ), cold agglutinin 
hemolytic disease, diseases - (autoimmune d., chronic hepatocellular d., acute/chronic in
fectious d., viral infectious d., collagen vascular d., fungal d. ), systemic lupus erythemato
sus, Graves-Basedow disease, Waldenstrom's macroglobulinemia, malaria, infectious mono
nucleosis, tumors - (monocytic leukemia, lymphosarcoma, lymphoma, Hodgkin's disease, 
plasmocytoma), acute/chronic pyelonephritis, reticulosis, sarcoidosis, scleroderma, syn
drome - (hyper-IgM sy, nephrotic sy, Sjogren's sy), trypanosomiasis, toxoplasmosis, tuber
culosis, Hashimoto's thyroiditis 

Interfering Factors: medicaments - (chlorpromazine) 

Decreased Values 
idiopathic agammaglobulinemia, amyloidosis, lymphoid aplasia, dysgammaglobulinemia 
(type II), protein-losing enteropathies, monoclonal gammopathies (non-lgM), chronic 
hepatitis, H-chain disease, L-chain disease, lymphoproliferative diseases, cryoglobulinemia, 
tumours - (chronic lymphatic leucemia, Hodgkin's disease, hepatoma, plasmocytoma IgA, 
IgG,non-lgM myeloma), severe burns, anti-immunoglobulin antibodies, immunodeficiency 
conditions, nephrotic syndrome, infancy - early childhood 

Interfering Factors: medicaments - (azathioprine, chlorambucil, cytostatics, dextran, 
gold salts, immunosuppressives, carbamazepine, phenytoin) 

Immunoglobulins 

Antibodies belong to the class of roughly spherical proteins called globulins. Since they are 
involved in immunity, they were given the class name immunoglobulin. Immunoglobulins 
can be subdivided on the basis of physical and fucnctional properties into five classes (G, 
M, A, D, E). Immunoglobulin protective activities are expressed through antibody action 
that may act to eliminate antigens by five different mechanisms: neutralization - directly 
inhibiting binding sites of viruses or various enzymes and toxins produced by bacteria; 
aggregation; opsonization - which facilitates removal by fagocytes; inducing complement 
mediated lysis of susceptible organisms, or inducing inflammation. 

Analyte Age/Gender Reference Range SI Units Note 
Immunoglobulins 

IgA I-3m 
4-6m 
7-12m 
2-5 y 

0.013-0.53 
0.044-0.84 
0.11-\.06 
0.14-\.59 
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Analytc Age/Gender Reference Range SI Units Note 
6-10 Y 0.33-2.36 gil 
Adult 0.10-3.12 gil 

IgO eonates 0 gil 
Other 0-0.08 gil 

IgE eonales <1.5 lU/ml 
1-12m <25 lU/ml 
6y <126 IU/ml 
II y <210 IU/ml 
Adult <200 lU/ml 

IgG 1m 2.51 - 9.06 gil 
2-4 m 1.76-6.01 gil 
5-12 m 1.72- 10.69 gil 
1- 5 Y 3.45-12.36 gil 
6- IOy 6.08- 15.72 gil 
Adults 6.39-15.49 gil 

subclasses IgG 1 4.0-13.0 gil 
IgG2 1.2-8.0 gil 
IgG3 0.4- 1.3 gil 
IgG4 0.01-3.0 gil 
IgM 1-4 m 0.17- LOS gil 

S-9m 0.3-1.26 gil 
10- 12 m 0.41 1.13 gil 
2-8 Y 0.43-2.07 gil 
9- 10 Y 0.52- 2.42 gil 
Adults 0.56-2.3 

Immunoglobulin 
kappa chain 1.1-3.1 gil 
lambda chain 1.1 - 2.4 gil 

Immunoreactive Insulin 

(IRO 

Increased Values 
acromegaly, diabetes mellitus (NIDDM), dystrophia myotonica, liver diseases, familial fruc
tose/galactose intolerance, insulinoma (pancreatic islet cell tumor), obesity, Cushing's sy 

Interfering Factors: medicaments - (albuterol, amino acids, calcium gluconate, chlor
propamide, danazol, fructose, glucagon, glucose, growth hormone, levodopa, niacin, oral 
contraceptives, pancreozymin, phentolamine, prednisolone, quinine, secretin, spironol
actone, terbutaline, tolazolamide, tolbutamide) 

Decreased Values 
diabetes mellitus (IDDM), hypopituitarism 

Interfering Factors: medicaments - (asparaginase, beta-adrenergic blockers, calcitonin, 
chlorpropamide, cimetidine, clofibrate, diazoxide, doxazosin, ethacrynic acid, ethanol, 
ether, furosemide, metformin, nifedipine, phenformin, phenobarbital, phenytoin, pro
pranolol, thiazide diuretics, tolbutamide) 
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Immunoreactive Proinsulin 

Increased Values 
hepatic cirrhosis. islet B-cell secretory defects. familial hyperproinsulinemia. hypothy
roidism. pancreatic B-cell tumors (insulinoma). chronic renal failure 

Immunoreactive Trypsin 

(syn: cationic trypsin) 

Increased Values 
liver diseases. gallstones. acute malnutrition. neonates with cystic fibrosis. acute pancrea
titis. peptic gastric ulcer. chronic renal failure 

Decreased Values 
diabetes mellitus. chronic malnutrition. pancreatic tumors. chronic pancreatitis 

Immunosuppressive Acidic Protein 

(lAP) lAP is an alpha-I-acid glycoprotein that is produced mainly by macrophages. lt exhib
its various types of immunosuppressive activities. It lacks disease specificity but it has been 
shown to increase in the serum of patients with inflammatory neurological diseases and has 
been described as a tumor associated marker in some solid tumors and hemato-logical dis
eases. 

Inhibins 

Inhibins have been shown to regulate the proliferation of multipotential and erythroid pro
genitor cells in human bone marrow cultures and to modulate hemoglobin accumulation 
in purified human erythroid progenitor cells. Thmor marker. The test should not be used 
to screen for the presence of mentioned tumors. Levels must be interpreted with reference 
to gender and to the stage of the menstrual cycle or menopausal state. Inhibins may have 
clinical significance as a factors with growth inhibitory and erythroid differentiation activi
ties in the treatment of erythroleukemia and as a general myeloprotective agent. 
Test Purpose. I ) to help in diagnosis of granulosa cell tumors and mucinous ovarian tumors. 
2) to monitor levels after surgery to detect recurrence. 

Increased Values - positive 
granulose cell tumors. mucinous ovarian tumors 

Inositol 

(syn: free inositol. myoinositol) Inositol is a hydroxylated derivative of cyclohexan; a vita
min B-complex member which can be obtained from vegetables. citrus fruits. cereal grains. 
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Increased Values 
diabetes mellitus, impaired renal function, galactosemia, multiple sclerosis 

Insulin 

Production. Biphasic synthesis course, Langerhans' islets pancreatic beta-cells hormone = 
proinsulin (a biochemically inert peptide fragment known as connecting peptide = C-pep
tide, breaks off from proinsulin) .... equimolar quantities of C-peptide and insulin are re
leased into the circulation .... insulin enters the portal circulation .... is carried to the liver, 
the prime target organ. Biological half-time is 30 minutes. 
Function. Involved in membrane transport, glucose utilization/metabolism. Anabolic effect: 
1) liver - synthesis of glycogen and fatty acids (triacylglycerols, LDL, VLDL), 2) fatty tissue 
- uptake, synthesis and esterification of fatty acids, 3) muscular tissue - amino acids uptake, 
promotes proteins synthesis (increases amino acid transport, stimulates ribosomal protein 
synthesis), promotes glycogen synthesis (increases glucose transport, enhances glycogen 
synthetase activity, inhibits glycogen phosphorylase activity). Anticatabolic effect: 1) liver 
- inhibition of glycogenolysis (glycogen breakdown), gluconeogenesis, ketogenesis, 2) fatty 
tissue -lipolysis, 3) muscular tissue - proteolysis, amino acids release. In muscle and adi
pose tissue insulin increases the cellular membranes uptake/permeability to glucose by the 
cell membrane glucose transporters increase .... binding to the insulin receptors .... causing 
channels to open and allowing glucose to pass into cells. Lipid metabolism: insulin causes 
marked reduction in fatty acids release: 1) decreases in triacylglycerol degradation; insu
lin decreases circulating fatty acid levels by inhibiting the hormone sensitive lipase activ
ity in adipose tissue, 2) increases triacylglycerol synthesis; insulin increases the glucose 
transport and metabolism in adipocytes, which provides the substrate glycerol3-phosphate 
for triacylglycerol synthesis. Insulin increases lipoprotein lipase adipose tissue activity pro
viding fatty acids for esterification. Brain, liver and RBCs take up glucose independently of 
the insulin; insulin inhibits glucagon release by pancreatic alpha-cells. Insulin secretIOn is 
increased by GIP (gastric inhibitory peptide) . Antagonistic action opposing insulin: adrena
line, glucagon, cortisol, growth hormone = counter-regulatory hormones. Insulm is broken 
down in the liver and by the kidney. Pulsatile secretion with values up to 70% from mean 
values. Day-to-day variation is 15%. 
Test Purpose. 1) to aid in the diagnosis of hyperinsulinemia/hypoglycemia resulting from 
pancreatic islet cells tumor or hyperplasia, glucocorticoid deficiency, or severe hepatic dis
ease, 2) a part of the functional tests (starvation test, tolbutamide test, glucagon test, oral 
glucose-tolerance test), 3) to help in the diagnosis of diabetes mellitus and insulin-resist
ance - metabolic Reaven's sy,4) glucose/insulin and insulin/glucagon ratios determination, 
5) risk factor of early atheromatosis (hyperinsulinemia is an angiotoxic factor). 

Increased Values - hyperinsulinemia 
acromegaly, endogenous hyperinsulinemia, insulinoma, factitious hypoglycemia, insulin 
overdose, reactive hypoglycemia after glucose ingestion, stress, syndrome - (Cushing's sy, 
insulin resistance sy, insulin autoimmune sy), pregnancy, renal failure 

Interfering Factors: obesity, food, medicaments - (albuterol, amino acids, beclometha
sone, calcium gluconate, chlorpropamide, cyclosporine, danazol, fructose, glucagon, 
glucose, growth hormone, levodopa, niacin, oral antibiotics, oral contraceptives, pan
creozymin, phentolamine, prednisolone, quinine, quinidine, salbutamol, secretin, spiro
nolactone, terbutaline, tolazolamide, tolbutamide) 
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Decreased Values - hypoinsulinemia 
exercise, diabetes mellitus (type I) 

Interfering Factors: fasting, medicaments - (asparaginase, beta-adrenergic blockers, 
calcitonin, calcium channel blockers, chlorpromazine, chlorpropamide, cimetidine, 
clofibrate, diazoxide, doxazosin, ethacrynic acid, ethanol, ether, furosemide, metformin, 
nifedipine, pegaspargase, pentamidine, phenobarbital, phenformin, phenytoin, pro
pranolol, streptozocine, thiazide diuretics) 

Analyte Age/Gender Reference Range 51 Umts Note 
In ulin OR!) eonale 3. -13.6 tJlU/ml 

Children 6.96-26.6 mUll 
AduilS 8.0-34.5 mUll 

5 -172 mUll 
0.34-1.0 pmol/l 

specific insulin 2- 25 tJg/I 
In ulin in oGTI Ba al 7-24 I1IU/ml 

30' 25-231 ",IU/ml 
60' 18-276 ",lU/ml 
120' 16-166 tJlU/ml 
180' 4-38 I1lU/ml 

Insulin-Like Growth Factor I 

(IGF-I, ILGF-I, Sm-C, syn: growth factor, somatomedin C, insulin-like growth hormone, 
sulfation factor) A biologically active peptide (polypeptide hormone) which monitors the 
growth of children. Somatomedin quantity provides an indirect measure of present growth 
hormone quantity. 
Production. Liver, cartilage, kidney, heart, lung, fat tissues, glandular tissues and hypophy
sis - influenced by somatotropin. IGF-I is produced also by chondroblasts, fibroblasts and 
osteoclasts. 
Function. Most growth-producing actions are mediated by ILGF-I; stimulating DNA and 
RNA synthesis and collagen formation. ILGF-I also shows insulin-like activity in some tis
sues. The activity is ascribed in part to the similarity of the insulin and ILGF structures. 
Binding of IGF-I to carrier proteins prevents the establishment of a permanent hypoglyc· 
emia in spite of high serum IGF concentrations. These carrier proteins also increase plasma 
halflives of IGF and prevent the release ofIGF from the blood stream into interstitial spaces. 
ILGF-I inhibits lipolysis, increases glucose oxidation in adipose tissue, and stimulates glu
cose and amino acid transport to the diaphragm and heart muscle. Synthesis of collagen and 
proteoglycans is enhanced by ILGF-I, which also has positive effects on Ca, Mg and K homeo
stasis. The growth hormone stimulates the liver and other body tissues, producing somato
medin, and inducing growth. Because somatomedin peptides are tightly bound to plasma 
proteins and half-time lasts hours, random measurement provides an accurate reflection of 
mean plasma concentrations. IGF-I is an autocrine growth modulator for astrocytes and 
differentiation factor for oligodendrocytes and neurons. It influences the cellular differen
tiation of ovary granulosa cells. In the ovary IGF-I enhances the activities of estrogens and 
androgens and upregulates the expression of receptors for luteinizing hormone. IGF-I in
duces skeletal growth and also differentiation of myoblasts during fetal development. ILGF-I 
shows about 15 % within-day variation, 30 % decrease at sleep onset with rise to highest val
ues early in the morning. 
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Test Purpose. I) to aid acromegaly diagnosis, 2) to evaluate hypopituitarism and hypotha
lamic lesions in children (dwarfism diagnosis and therapy response), 3) to screen the growth 
disorders,4) to assess nutritional status, 5) to monitor the nutritional repletion. 

Increased Values 
adolescence, acromegaly, exercise, gigantism (pituitary), thyroid hormones, hyperpituitar
ism, prolactin-secreting tumours, obesity, precocious puberty, physiological growth of or
ganism, diabetic retinopathy, pregnancy (3,d trimester), renal failure 

Interfering Factors: medicaments - (androgens, dexamethasone) 

Decreased Values 
anorexia nervosa, liver cirrhosis, deficiency - (nutrition d., growth hormone d. ), children 
to age 5-6 years, diabetes mellitus, starvation, inactive growth hormone, hypopituitarism, 
hypothyroidism, diseases - (acute/chronic d., liver d. ), kwashiorkor, malnutrition, tumors 
of - (pituitary, liver), nanism (Laron dwarfism), delayed puberty, syndrome - (Down sy, 
emotional deprivation sy), failure - (chronic renal f., hepatic f.) 

Interfering Factors: elder people, fasting, medicaments - (estrogens, tamoxifen) 

Analyle Age/Gender Reference Range 51 Unlls NOle 
Insulin-Like 
Growth Faclor I M 

1-2 Y 4.05-21.96 nmolll 
3-4 y 5.88-30.07 nmolll 
5-6 y 6.67-37.65 nmoln 
7-8 y 20.66-50.33 nmolll 
9-10 y 17.78-40.27 nmolll 
11 - 12 y 23.53- 57.52 nmoUI 
13-14 y 28.76-80.53 nmol/l 
15-16 y 26.15- 109.30 nmoln 
17-18 y 37.39-81.97 nmoUi 
19-20 y 44.32-54.65 nmoUI 
21- 25 Y 26.4-56.61 nmoUI 
Aduhs 17.6-58.7 nmoUI 
F 
1-2 Y 1.43-26.93 nmoUi 
3-4y 9.81-41.84 nmoUI 
5-6y 9.15-37.65 nmoUl 
7-8 y 16.34-51.77 nmoUi 
9- 10 y 16.08-43.14 nmoUI 
\1-12 y 24.97-60.40 nmolll 
13- 14 y 37.39-87.33 nmolll 
15-16 y 31.64- 87.33 nmoUI 
17-18 y 31.38-66.15 nmoUI 
19-20 y 31.64-71.90 nmolll 
21-25 y 30.19-59.21 nmol 

Insulin-Like Growth Factor II 

(IGF-II, ILGF-II) Unlike ILGF-I (somatomedin C), ILGF-II does not increase in acromegaly 
but does increase in tumor-related hypoglycemia. 
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Increased Values 
exercise, hepatoma, hypoglycemia associated with non-islet cell tumors, Wilms' tumor 

Decreased Values 
growth hormone deficiency, severe illnesses 

Analyle Age/Gender Reference Range SI Unlls Note 
Insulin-Like 
Growth Factor II Children 

pre-pubert y 
puberty 
Adult 

445-85.6 
32.7-98.2 
38.4-98.1 

Insulin-Like Growth Factor Binding Protein-1 

nmoUI 
nmoUI 
nmol/l 

(IGFBP-l) One of six proteins which binds IGF-I and IGF-II specifically; consists of 234 
amino acids. It is synthesized mainly in fetal liver, elder-people liver, and in decidual en
dometrium. IGFBP is found in various body fluids such as blood serum, amniotic fluid and 
liquor. Some IGFBPIIGF complexes may contain additional complexed proteins. The forma
tion of these complexes may be inhibited by glycosaminoglycans. Both types of IGF can be 
released from these complexes by treatment with acids, heparin, proteases and plasmin. 
IGFBPs modulate IGF activities by increasing their plasma half lives and by inhibiting or 
promoting the interactions of IGF with receptors on certain target cells. Serum concentra
tion exhibits diurnal variation similar to cortisol. Levels are highest in newborns with sub
sequent decrease until puberty; next increase starts in 7th decenium. There is an inversion 
relation between BMI and fasting IGFBP-l concentration as well as between insulin and 
fasting concentration; during oGTT 50% decrease is observed. Amniotic fluid concentra
tions are 10'-10' higher than serum. Fetal membrane rupture leads to vaginal secretion 
IGFBP-l concentration increase. 
Test Purpose. I) diabetes mellitus type I differential diagnosis, 2) fetal membrane rupture 
diagnosis. 

Increased Levels 
secondary hypoinsulinism, IDDM, fetal membrane rupture, pregnancy, Laron-type dwarf
ism, growth hormone deficiency 

Decreased Levels 
acromegaly, NIDDM, obesity, syndrome - (Cushing's sy, polycystic ovary sy) 

Analyle AgclGender Reference Range SI Units Note 
Insulin-Like 
Growth Factor 
Binding Protein 1 
(lLGFBP-1) 

sen ilivily 
0.6- 14.4 
0.2 
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Insulin-Like Growth Factor Binding Protein-2 

(IGFBP-2) Factor is observed mainly in brain and cerebrospinal fluid. 

Increased Levels 
prostate tumors 

Insulin-Like Growth Factor Binding Protein-3 

(IGFBP-3) Factor is the major IGFBP present in serum of humans. Present in serum in two 
polypeptide forms; binds IGF-I and IGF-II.About 90% of blood IGFBP-3 is in terciary com
plex con sisting of alpha/beta-subunits and IGF-I/IGF-II; this bound prolongs IGF-I biologi
cal half time and serves as metabolic reservoir and regulates IGF access to receptors. If GH 
and IGF-I concentrations are increased (acromegaly) circulating IGFBP-3 concentration is 
increasing; alpha subunit is in blood. If IGF-II IS not increasing, IGF binding places excess 
is occupied by IGF-I. On the contrary, if GH/IGF are decreasing (GH deficiency) also IGFBP-
3 and alpha subunits are decreasing. Inhibits follicle stimulating hormone. Because of 
IGFBP-3 exhibits balanced circadian concentration only 1-2 measurements are needed (in 
comparison to GH). 
Test Purpose. The best GH deficiency indicator during the first 5 years of age. 

Increased Values 
acromegaly, renal faIlure 

Decreased Values 
bilIary cirrhosis, chromc aggressive hepatItis, severe hepatopathies, growth hormone defi
ciency, Laron-type dwarfism 

Insulin-Like Growth Factor Binding Protein-4 

(IGFBP-4) Factor is the predominant IGF binding protem expressed by human osteoblast
like cells. 

Insulin-Like Growth Factor Binding Protein-S 

(IGFBP-5) Factor is expressed highly in the kidney but is found also in other tissues. 

Insulin-Like Growth Factor Binding Protein-6 

(IGFBP-6) Factor is abundant in cerebrospinal fluid. Levels of IGFBP-6 have been found to 
be increased in human breast cancer cells treated with estradiol and IGF-l and may thus 
contribute to mitogenesis. 
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Integrins 

Integrins belong to adhesive molecules. These are membrane glycoproteins that consist of 
alpha- and beta-chains . 
• Beta-l integrins (VLA - very late antigens previously): placed on the leukocyte, en

dothelial cells, fibroblasts, and thrombocytes surface}, binding to extracellular matrix 
proteins (collagen, laminin, fibronectm). They are involved in platelet adhesion to sub
endothelial matrix and leukocyte concentration at inflammation site. 
Beta-2 integrins: placed on leukocyte surface. Involved in circulating leukocytes bound 
to endothelial cells; it is a condition to their following migration . 

• Beta-3 integrins: placed (exprimated) on platelets, granulocytes, monocytes, and en
dothelial cells; they bound fibrinogen and von Willebrand's factor and mediate platelet 
aggregation. 

Inter-Alpha-Trypsin Inhibitor 

(I-alpha-TI) It is a labile glycoprotein from proteinase group inhibitors synthesized in the 
liver (serine protease inhibitor). Substrates of IT! include trypsin, chymotrypsin and a neu
trophil elastase. Belongs to acute phase proteins. 

Decreased Values 
inflammatory diseases, tumors 

Interferons 

(IFN-alpha, IFN-beta, IFN-gamma) Belong to the cytokines (interleukins) = soluble proteins 
secreted by fibroblasts, T -cells, and in principle by all nuclear cells, that regulate the mag
nitude of an inflammatory or immune response (mainly in viral antigens). IFN activates 
macrophages -> increasing their phagocytic and bactericidal ability and NK-cell activity. 
Interferons are proteins, that place uninfected cells in an antiviral state. Interferons induce 
the production of a 2nd protein that inhibits viral protein synthesis by degrading viral mRNA 
(not host mRNA). Production of interferon can be stimulated by viral infection, especially 
by doublestranded RNA, by intracellular parasites (chlamydiae, rickettsiae), by protozoa 
(Toxoplasma) and by bacteria (streptococci, staphylococci), by bacterial products (endo
toxins). Interferons also have immunoregulatory functions (inhibition of B-cell activation 
and T-cell antibody production enhancement, NK-cell cytotoxic activity enhancement) and 
they can inhibit the growth of nonviral intracellular parasites. IFN -gamma is basic glyco
protein (143 amino acids) with two glycosylation places; exists in three monomeric forms 
in dependence on glycosylation group. N-termmal end is functionally connected with IFN
gamma to receptor bound. Dimer creation is important for biologic activity. 

Functions and effects of interferons 
IFN-alpha: inhibits viral replication and tumor cell growth, increases antiviral resist
ance, increases class I (HLA A, HLA B, HLA C) and class II (HLA D, HLA DR, HLA DQ) 
major histocompatibility complex expression, increases natural killer activity, modu
lates antibody response (immunomodulatory effects), inhibits antibody production and 
layed hypersensitivity reactions. IFN-alpha shows antiparasitic and antiproliferative 
activities. Interferon inhibits cell proliferation, cause increased synthesis of beta-2-
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microglobulin, neopterin and matrix metalloproteinases. Stimulates production of 
interferons, macrophage activity -> increase of phagocytic and bactericidal abilities -> 
antigen modulation and transport by T-lymphocytes, Fc-receptor expression, PGE2 
production. IFN-alpha inhibits the expression of a number of cytokines in hemato
poietic progenitor cells. IFN-alpha has been approved for the treatment of chronic hepa
titis C and chronic hepatitis B infections, as well as for the treatment of various neo
plasms such as hairy cell leukemia, metastasizing renal carcinoma and Kaposi sarcoma. 
It is also active against a number of other tumors and viral infections. At least 23 differ
ent variants of IFN-alpha are known. 
Production. Leukocytes (IFN-alpha), fibroblasts, epithelial cells (IFN-beta), T-helpers, 
monocytes, macrophages, NK-cells and a number of different cell types following induc
tion by viruses, nucleic acids, glucocorticoid hormones and low-molecular weight sub
stances . 

• IFN-beta: In contrast to IFN-alpha IFN-beta is strictly species-specific. Interferon is 
involved in the regulation of unspecific humoral Immune responses and immune 
responses against viral infections. It increases the expression of HLA class I antigens 
and blocks the expression of HLA class II antigens stimulated by IFN -gamma. IFN-beta 
stimulates the activity of NK-cells and hence also antibody-dependent cytotoxicity. IFN
beta has been shown to increase suppressor cell function in multiple sclerosis patients 
and inhibit the production of IFN-gamma. Interferon beta can be used for topic treat
ment of condylomata acuminata. Head and neck squamous carcinomas, mammary and 
cervical carcinomas, and also malignant melanomas respond well to treatment with 
IFN -beta. It also appears to be very promising for the adjuvant therapy of malignant 
melanomas with a high potential for metastasis. 
Production. Fibroblasts, epithelial cells (IFN-beta). The synthesis of IFN-beta can be in
duced by common inducers of interferons, including viruses, double-stranded RNA and 
microorganisms. It IS induced also by some cytokines, such as TNF and IL-l. 
IFN-gamma: stimulates expression and increases class I and class II major histocom
patlbility complex activity (immunomodulatory effects) and macrophage activity, 
increases natural killer activity, increases IgE and IgG secretion, co-stimulates T - and 
B-cell growth and differentiation, inhibits viral replication and tumor cells growth 
(antiproliferative effect); it has antiparasitic effects, activates neutrophils, NK-cells. IFN
gamma mhibits the proliferation of smooth muscle cells of the arterial intima in vitro 
and in vivo and therefore probably functions as an endogenous inhibitor for vascular 
overreactions such as stenosis following mjuries of arteries. Interferon inhibits the pro
liferation of endothelial cells and the syntheSIS of collagens by myofibroblasts. It thus 
functions as an inhibitor of capillary growth mediated by myofibroblasts and fibroblast 
growth factors. IFN-gamma induces synthesis of the enzymes that mediate the respira
tory burst, allowing macrophages to kill phagocytosed microbes. IFN-gamma plays key 
role in immune system function regulation. IFN -gamma synergises with TNF-alpha and 
TNF-beta in inhibiting the proliferation of various cell types. However, the main biologi
cal activity of IFN-gamma appears to be immunomodulatory in contrast to the other 
interferons which are mainly antiviral. IFN-gamma is the main macrophage-activating 
factor derived from T-cells.It can be used as an antiviral and antiparasitic agent. IFN
gamma has been shown to be effective in the treatment of chronic polyarthritis. 
Production. T-cells (CD4+, CD8+), natural killers activated by antigens, mitogens or 
alloantigens. The synthesis of IFN-gamma IS induced by IL-2, EGF. The synthesis is in
hibited by I-alpha, 25-dihydroxy vitamin D3, dexamethasone, cyclosporin A . 

• IFN-tau: (syn: TP-I, pregnancy recognition hormone, trophoblast interferon) IFN-tau 
has been shown to potentiate clonogenic growth of hematopoietic progenitor cells ob
tained from human fetal liver and neonatal cord blood. IFN-tau behaves like an im-
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munomodulatory cytokine. It appears to interact with several steps of HIV replication 
cycle and has been shown to inhibit HIV -I replication in primary peripheral blood 
lymphocytes, monocyte-derived macrophages and in peripheral blood mononuclear 
cells. IFN-tau may have therapeutic potential as an antitumor agent without the toxic 
effects generally associated with IFN. 

Gamma Interferon-Inducible Protein 10 

(IP-IO) Belongs to cytokines. 
Occurrence. Monocytes, endothelial cells, fibroblasts, keratinocytes. 
Function. Chemoattracts monocytes and T-cells, supports T-cell adhesion to endothelial 
cells. 

Interleukins 

(IL) Belong to cytokines (immunoregulative mediators), soluble proteins secreted by mono
cytes/lymphocytes that regulate the magnitude of an inflammatory or immune response. 
Interleukins are involved in process of cell activation, cell differentiation, proliferation and 
cell-to-cell interactions. The same interleukins can be produced by many different cell types 
and an individual interleukin may act on different cell types, eliciting different biological 
responses, depending on the particular type of cell. The expression of interleukins is usu
ally strictly regulated, i. e. the factors are often not secreted constitutively. They are synthe
sized after cell activation as a consequence of a physiological or non-physiological stimu
lus. 

Function and effects 
• IL-I-alpha, IL-I-beta: is a major inflammatory mediator that has effects on all bodily 

systems. Endogenous pyrogen (IL-I-beta mediates fever in response to several inducers), 
proinflammatory cytokines, involved in acute phase response (acute phase proteins), 
hypotension, inducing neutrophils, fibroblasts, osteoblasts, epithelial and endothelial 
cells to grow, differentiate or synthesize specific products. At the brain level - mediate 
fever, increasing prostaglandins, decreasing REM sleep, anorexia, cause hypoalgesia, 
increase ACTH. Involved in inflammation or releasing tissue factors, lymphocyte acti
vation, increasing lymphokines production (interferon, IL-2, IL-4, IL-5), T-lymphocytes 
release stimulation, differentiation B-lymphocytes stimulation, natural killer (NK) cells 
activation, IL·6 and colony-stimulating factor production. IL-J protect against lethal 
effects of radiation, are chemotactic for monocytes and neutrophils, augment B-cell res
ponses, induce collagenase and prostaglandins in synovial cells, increase lipolysis, lipo
protein lipase in adipocytes. At the chondrocytes level - PG, collagenase, plasminogen 
activator, and cartilage metabolism increase. At the osteoklasts level - collagenase, al
kaline phosphatase, and bone resorption decrease. At the synovial cells level- prolifera
tion. At the endothelial cells and smooth muscle cells level - induce proliferation, in
crease prostaglandins, procoagulation activity, leukocyte adhesion, granulocytic and 
macrophages colony stimulating factor secretion. At the cardiovascular system level, 
they are involved in hypotension, increased leukocyte adherence, PGE synthesis, de
crease of systemic vascular resistance, and the heart minute volume and heart rate 
increase. At the adrenals level - increase glucocorticoids production. 
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Production. Monocytes, macrophages, chondrocytes, keratinocytes, fibroblasts, lym
phocytes, endothelial cells, antigen-presenting cells (APC). IL-l is synthesized as pre
cursor firstly (pro-IL-l). Pro-IL-l-alpha is protein from which an IL-l-alpha is created, 
both substances are biologically active. Pro-IL-l-beta is biologically inactive protein. 
This precursor is changed to IL-l-beta by specific ICE (IL-l-beta converting enzyme). 
Biological properties of IL-l-alpha and IL-l -beta are probably identical; they act as IL
lR 1 and IL-IR II agonists. IL-l-receptor antagonist (IL-IRa) is specific IL-l-alpha and 
IL-l-beta antagonist, but does not trigger any biological signal. Receptors IL-IR I and 
IL-IR II belong to immunoglobulin superfamily.IL-lR I is biologically active, IL-IR II 
acts in uptake. Stimuli for IL-l production: tumor-necrosis factor, IL-2, ultra-violet light, 
antigen presentation, activated T -cells, immune complexes, C5a, interferon gamma, 
gram-positive/negative bacteria, yeast, viruses. IL-l system is created by three ligand 
molecule types alpha, beta and Ra (receptor antagonist) and by two receptor types IL
lR I and IL-IR II. 

• IL-2 (T-cell growth factor): T-cell growth/stimulation, co-stimulates B-cell growth and 
differentiation, thymocyte growth factor, augments natural killers, increases NK -cell 
cytotoxicity and augments lymphokine-activated killers, increases cytotoxic T -lympho
cytes, induces proliferation of mature/immature thymocytes, modulates HLA antigen 
expression, induces interferon-alpha secretion and other lymphokines, immunoglobu
lins production. IL-2 is involved in T HI and T H2-lymphocyte balance maintenance via 
THO to T HI-lymphocytes differentiation modulation. IL-2 functions in an autocrine fash
ion as well as a paracrine fashion. IL-2 displays significant anti-tumor activity for a 
variety of tumor cell types since it supports the proliferation and clonal expansion of 
T-cells that specifically attack certain tumor types.IL-2 is increasingly used to treat pa
tients with cancers refractory to conventIOnal treatment. 
Production. T-helper cells (CD4+, CD8+). These cells react to IL-2 stimulation by IL-2 
receptor induction (autocrine loop). IL-2 receptor (IL-2R) is trimeric complex com
posed of three different polypeptide chains alpha, beta and gamma. IL-2 bounds to 
alpha- and beta-chain, but not to gamma-chain. IL-2 bounds to trimeric complex or 
to alpha- and beta-chains differ in affinity. IL-2 is monomer glycosylated protein. Sti
mulation for production: antigen presentation, IL-l, T -helper cells. Immunostimulatory 
IL-2 effect is used in tumour immunotherapy. 

• IL-3: B-cell stimulatory factor-I, mast cell growth, pluripotential hematopoietic cell 
growth, granulocytes stimulation, eosinophils, NK-cells, erythrocytes, megakaryocytes 
and macrophages precursors proliferation, monocytes and macrophages activation; 
supports growth and differentiation of bone marrow stern cells. IL-3 receptors are ex
pressed on macrophages, mast cells, eosmophils, megakaryocytes, basophils, bone mar
row progenitor cells and various myeloid leukemia cells. IL-3 also induces the increased 
expression of receptors for colony stimulating factors. In LPS-stimulated macrophages 
IL-3 significantly enhances the secretion of other cytokines including IL-I, IL-6 and TNF. 
IL-3 alone or in combination with other CSFs or Epo is probably useful in the reconsti
tution of bone marrow and in stimulating erythropoiesis. 
Production. T-cells, mastocytes, keratinocytes, NK-cells, endothelial cells and mono
cytes. Stimulation for production: antigen and mitogen presentation. 

• IL-4: T-cell growth, cytotoxic T-lymphocyte generation, co-stimulates B-cell growth/ 
proliferation/differentiation, synergizes with IL-3 in mast cell growth, induces/increases 
IgE and IgG production by B-cells, macrophage proliferation, natural-killer cells and 
T-cells, increases class II major hlstocompatibihty complex in B-cells (HLA 0, HLA DR, 
HLA DQ). IL-4 and IL-IO are involved in THO-lymphocytes to T,,2-lymphocytes differ-
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entiation. Induces thymocytes proliferation, inhibits thymic epithelial cells growth. 
Cytokine responsible for arising atopic reactions, an early hypersensitivity reaction. IL· 
4 acts after binding to specific membrane receptor consisted of alpha- and gamma
chains; it is degraded by various mechanism after binding. IL-4 may be of clinical im
portance in the treatment of inflammatory diseases and autoimmune diseases since it 
inhibits the production of inflammatory cytokines such as IL-l, IL-6 and TNF-alpha by 
monocytes. IL-4 may be useful also in the treatment of solid tumors, of hematopoietic 
systemic diseases and of immune defects. It also inhibits the growth of colon and mam
mary carcinomas. IL-4 may play an essential role in the pathogenesis of chronic lym
phocytic leukemia disease, which is characterized by the accumulation of slow-divid
ing and long-lived monoclonal B-cells arrested at the intermediate stage of their differ
entiation by preventing both the death and the proliferation of the malignant B-cells. 
Production. T-helper cells and mastocytes. IL-4 is globular monomer glycoprotein. 
Many cell types have an IL-4R expression ability; this explains IL-4 pleiotropy. Produc
tion stimulation is antigen presentation. 

• 11-5: B-cell growth factor, eosinophil production, differentiation, growth and activation 
(eosinophil differentiation factor), activation of eosinophils to kill helminths. High 
affmity and low affinity receptors for IL-5 are expressed in all hematopoietic and lym
phoid cells. Promotes/increases 19A/lgM production, T- and B-cells differentiation and 
proliferation. IL-5 is heterogenous glycosylated protein. Active molecule domain needs 
two monomers. IL-5 is bound to receptor consisting from alpha- and beta-chains. Beta
chain is common receptor for IL-3 and GM-CSF. 
Production. T-helper cells (CD4+), mastocytes, eosinophils. Alpha-chain is a specificity 
carrier, beta-chain is a signal transmitter. Production stimulation is antigen presenta
tion. 

• IL-6: B-cell stimulatory factor-2, pyrogen, induces plasmocytes growth, neutrophils 
stimulation, macrophages and megakaryocytes precursors, enhances Ig production by 
B-cells, increase class I major histocompatibility complex in fibroblasts (HLA A, HLA B, 
HLA C), synergizes with IL-2 producing acute phase proteins by hepatocytes, synergizes 
with IL-3 in hematopoietic cell growth, induces cytotoxic T-lymphocyte differentiation, 
keratinocyte growth/proliferation. Decreases albumin and prealbumin synthesis. IL-6 
effects are mediated via bound to receptor which is composed of two polypeptide chains 
p80 and gp 130. Protein p80 is able to bound IL-6; this complex is bound to gp 130 which 
transfers biological signal. p80 receptor is in soluble form in blood and urine. The de
termination of IL-6 serum levels may be useful to monitor the activity of myelomas and 
to calculate tumor cell masses. The deregulated expression of IL-6 is probably one of the 
major factor involved in the pathogenesis of a number of diseases. It has been suggested 
that IL-6, due to its effects on hematopoietic cells, may be suitable for the treatment of 
certain types of anemia and thrombocytopenia. 
Production. Macrophages, fibroblasts, endothelial cells, monocytes, activated T-cells, 
keratinocytes, mastocytes, tumour cells. IL-6 is synthesized as a precursor (240 amino 
acids) then the peptid is created (212 amino acids) by posttranslation modulation (gly
cosylation and phosphorylation). Production stimulation is IL-l and tumor necrosis 
factor alpha with IL-3, GM-CSF, IFN-gamma. 

• viral IL-6: human herpesvirus 8 (HHV-8) or Kaposi sarcoma-associated herpesvirus 
(KSHV) is a human herpesvirus that have been identified with high frequency in all epi
demiological forms of Kaposi's sarcoma. The genome of HHV-8 encodes a structural 
homolog of IL-6, termed viral IL-6. 

• 11-7: proliferation of pro/pre-B-cells, T-cells, T-lymphocytes,and immature thymocytes. 
In human peripheral monocytes IL-7 induces the synthesis of some inflammatory me
diators such as IL-l, IL-6, macrophage inflammatory protein. The human IL-7 receptor 
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is an integral strongly glycosylated membrane protein expressed on activated T -cells. 
IL-7 receptors are expressed also on B-cells, bone marrow macrophages. It has been 
suggested that IL-7 alone or in combination with IL-2, may be used as a consolidative 
immunotherapy for mahgnancies in patients after autologous bone marrow transplan
tation. 
Production. Bone marrow cells. 

• IL-8: neutrophil chemotaxis and activation, lysosomal enzymes release, T-cell activation. 
IL-S is chemotactic for monocytes, polymorphonuclears and T-lymphocytes. IL-8 plays 
key role in local inflammation origin, development and progression; induces basophil 
histamine and leukotriene release. It inhibits the adherence of neutrophils to vascular 
endothelium. At relatively high concentrations, IL-8 increases the expression of ad
hesion proteins on neutrophils. IL-8 is involved also in mediatmg pain, directly affects 
B-cells, is chemotactic for all known types of migratory immune cells. It inhibIts the 
adhesion of leukocytes to activated endothelial cells and therefore possesses anti-in
flammatory activities. It is a mitogen for epidermal cells, in vivo IL-8 strongly binds 
to erythrocytes. Macrophage-derived IL-8 supports angiogenesis and may playa role in 
angiogenesis-dependent disorders as rheumatoid arthritis, tumor growth and wound 
healing. 
Production. Monocytes, macrophages, fibroblasts, endothelial cells, lymphocytes, he
patocytes, keratinocytes, chondrocytes, melanocytes, tumour cells. Stimulation for pro
duction: IL-I, IL-3, tumor necrosis factor alpha, phytohemagglutinins, concanavalin A, 
viruses, bacterial lipopolysaccharides. Inhibition of synthesis: glucocorticoids, IL-4, 
TGF-beta, mhibitors of 5' lipoxygenase, vitamin 03. There are two IL-8 receptor types 
IL-SR I and II (G-type receptor protein group); they have similar IL-S binding afinity, 
but are different in specificity. Receptors are on neutrophils, basophils and T -lympho
cytes. 

• IL-9: T-lymphocytes proliferation and growth sttmulation m absence of antigen and an
tigen-presenting cells. Erythroid progenitors stimulation. In the presence of IL-3 IL-9 
enhances the proliferation of bone marrow mast cells. It also stimulates erythroId pro
genitors in normal human bone marrow m the absence of serum. It stimulates the pro
liferation of fetal thymocytes and promotes the proliferation of some leukemia cell lines. 
IL-9 is expressed by Reed-Sternberg cells and Hodgkm's lymphoma cells and some large 
anaplastic lymphoma cells. It may playa role, therefore, in the pathogeneSIs of Hodgkin's 
disease and large cell anaplastic lymphoma and has been shown to function as an 
autocrine growth modulator for Hodgkin's cell lines. 
Production. T -cells. 

• IL-IO: cytokines synthesis inhibition by THI-lymphocytes, activated monocytes, and 
NK-cells incl. itself inhibition, macrophage activity and their bactericidal activity inhi
bition, augments B-cell proliferation and induces activated B-lymphocytes differentia
tion to plasma cells, stimulates activated T-cells, and co-stimulates immature/mature 
thymocyte proliferation/maturation. Inhibits cytotoxic reactions and inflammation; 
involved in IgA synthesis management. It inhibits the synthesis of a number of cytokines 
such as IFN-gamma, IL-2 and TNF-beta in Thl subpopulations of T-cells. IL-IO indi
rectly suppresses tumor growth of certain tumors by inhibiting infiltration of macro
phages which may provide tumor growth promoting activity. IL-IO levels appear to cor
relate with a poor survIval in patients with intermediate or high-grade non-Hodgkin's 
lymphoma. 
Production. T -cells (C04+), activated mastocytes, keratinocytes and some activated 
B-cells. IL-IO is composed of THO and T2 COH cell subsets. A strong homology in nu
cleic acid and amino acid sequences between IL-IO and EBV BCRF-I protein exists. 
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Test Purpose. I) decreased IgA synthesis conditions. 2) chronic EBV infection and lym
phoma. In IL-lO determination is needed to examine anti-EBV or EBV because of cross
reactivity. 

• IL-ll: B-cell development and hematopoiesis stimulation. as well as supporting macro
phage growth. It promotes primary and secondary immune responses in vitro and in 
VIVO and modulates anhgen-specific antibody reactions. IL-II inhibits the differentiation 
of preadipocytes. It induces they synthesis of some acute phase proteins by hepatocytes. 
Production. Bone marroW stromal cells and mesenchymal cells. 

• IL-12: facilitates proliferation of activated T - and NK-cells. enhances the lytic activity of 
NK -cells; it is the most potent inducer of IFN-gamma production by resting or activated 
T- and NK-cells. It selectively induces the differentiation of THO into THI-lymphocytes. 
but suppresses T H2-dependent functions (e. g. IL-4. IL-IO and IgE antibodies produc
tion). Induces GM-CSF. TNF. IL-6. IL-2 production. It synergizes with IL-2 in promot
ing cytotoxic T-cell responses. IL-12 stimulates the proliferation of human lymphoblasts 
activated by phytohemagglutinin. It also acts as a co-mitogen and potentiates the pro
liferation of resting peripheral cells induced by IL-2. IL-12 is involved probably also in 
the selection of immunoglobulin isotypes. IL-12 is of potential clinical interest since it 
allows to reduce doses ofIL-2 required for the generation oflymphokine-activated killer 
cells. IL-12 has been shown to augment natural killer-cell mediated cytotoxicity in a 
number of conditions. including patients with hairy cell leukemia. IL-12 has been shown 
to inhibit the growth of a variety of experimental tumors in vivo and to have antiang
iogenic effects in vivo, which are, at least in part, mediated by IFN-gamma. IL-12 there
fore seems to be a potential candidate also for the treatment of angiogenesis-depend
ent malignancies. 
Production. B-cells. macrophages. The most powerful inducers of IL-12 are bacteria. 
bacterial products and parasites. 

• IL-13: induces B- and T-lym growth and differentiation. but inhibits inflammatory 
cytokine production (IL-I. IL-6. IL-8. IL-lO. IL-12) by monocytes and macrophages. in
duces THO to T H2 subtypes differentiation and monocyte to dendritic cells differentia
tion in tissue cultures. IL-13 also decreases the production of nitric oxide by activated 
macrophages.leading to a decrease in parasiticidal activity. IL-13 is expressed in acti
vated THO cells. THI-like cells. TH2-like cells and T-cells expressing CD8. It IS not ex
pressed in heart. brain, placenta. lung. liver and skeletal muscle tissues. 
Production. T -cells. 

• IL-14: (high-molecular weight B-cell growth factor) induces activated B-cell prolifera
tion and inhibits immunoglobulin mitogen-stimulated B-cells secretion. IL-14 receptors 
are found only in B-celliine cells. IL-14 is mitogenic for activated B-cells but inhibits an
tibody production - participates mainly in secondary humoral immune responses. 
Production. T-cells, follicular dendritic cells. 

• IL-15: stimulates mastocytes. T-lymphocyte growth factor; in antigen stimulus absence 
IL-15 maintains T-lymphocytes store probably; induces T-cell proliferation. It functions 
as a signal from nonlymphoid cells for generating T-cell-dependent immune responses. 
It is widely expressed in placenta. skeletal muscle. kidney. lung. liver, heart. bone mar
row stroma. Receptors for IL-15 have been observed on fresh human venous endothe
lial cells. on stromal cells from bone marrow, fetal liver and thymic epithelium. IL-15 
appears to function as a specific maturation factor for NK-cells. 

• Production. Non-lymphoid cells (epithelial cells, monocytes). IL-15 has been shown to 
be produced by human fetal astrocytes and microglia in response to IL-I-beta. IFN
gamma or TNF-a1pha and may thus playa role in T-cell mediated immune responses in 
the human central nervous system. 

238 Biochemical/Laboratory Parameters In Biological Matenals 



• IL-16: (lymphocyte chemoattractant factor - LCF) auxiliary factor in HIV virus repli
cation inhibition, growth/chemotactic CD4+ lymphocytes factor. IL-16 is produced in 
response to histamine stimulation and it induces the directional migration of CD4+ T
cells, eosinophils and monocytes. 
Production. T-lymphocytes CDS+. 

• IL-17: glycoprotein - soluble co-activating molecule form from CTLA group. Stimulates 
epithelial/endothelial cells and fibroblasts to IL-6, IL-S, PGE2, GM-CSF production. IL-
17 is involved in the early inflammatory reaction induction; mediates immune system 
- hemopoiesis co-operation. IL-17 enhances expression of the intercellular adhesion 
molecule-l in human fibroblasts. 
Production. T-lymphocytes CD4+. 

• IL-IS: (IFN-gamma inducing factor) polypeptide, stimulates THI-lymphocytes to IFN
gamma, IL-2 a GM-CSF production. IL-IS induces Tc-lymphocyte and NK-cells activ
ity; inhibits IL-1O production. mRNA for IL-IS is expressed in Kupffer cells and activated 
macrophages. It is synthesized as a biologically inactive precursor. It has been shown 
that caspase-l is responsible for processmg pro-IL-IS to the biologically active form. IL
lS may be involved also in mechanisms of tissue mjury in inflammatory reactions. 
Production. Activated monocytes and macrophages. 

Increased IL-2 Values 
Hodgkin's disease, graft-versus-host reaction, multiple sclerosis, rheumatoid arthritis, sys
temic lupus erythematosus, type-l diabetes mellitus, lepromatous leprosy, AIDS, immuno
deficiency sy, severe burns, allogenic bone marrow transplantation 

Increased IL-6 Values 
rheumatoid arthritis, alcoholic liver cirrhosis, idiopathic thrombocytemia, mesangio
capillary proliferative glomerulonephritis, diseases - (autoimmune d., acute systemic in
flammatory d. ), cardiac myxoma, chronic polyarthritis, plasma cell leukemia, lymphomas, 
Castleman's disease, myxedema, renal tumors, plasmocytoma, psoriasis, Kaposi's sarcoma, 
Kawasaki's syndrome 

Increased IL-8 Values 
rheumatoid arthritis, cystic fibrosis, alcoholic hepatitis, infectious diseases - (meningococ
cal i. d. ), ulcerative colitis, psoriasis, septic shock, tumors 

Increased IL-1 0 Values 
non-Hodgkin's lymphoma 

Analyte Age/Gender Reference Range 51 Units Note 
I nterleukin 

Alpha 0-5 pgiml 
Beta 1-10 ngiml 
Interleukin 2 <5 pgiml 
s-Interleukin 2 
Receptor{ I L-2) 25- 105 pmoUl 
sensitivity 5 pmoVI 
I nterleukin 5 <10 pgiml 
Interleukin 6 <10 pgiml 
s-Interleukin 6 
Membrane Receptor 
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Analyte Age/Gender Reference Range 51 Units Note 
(sll-6) 
Interleukin 8 
Interleukin 10 

Iodine 

10-90 
<10 
<5 

ngll 
ngll 
pglml 

(I) Basic element of thyroid hormones synthesis. Iodine is transported in iodide form. Each 
iodide anion is oxidized on I, (iodation) after entering thyroid and is bound to thyroxine 
(iodization). Monoiodothyronine, diiodothyronines, triiodothyronines and thyroxine are 
created. Unused or released iodine, enters into iodine circulation again, the rest is excreted 
by the kidney. Stored in thyroid as thyroglobulin form (precursor of triiodothyronine - T3, 
tetraiodothyronine, thyroxine - T4). These hormones participate in energy mechanism 
control. 

Increased Values 
hyperthyroidism, thyroid tumours, stress, struma (goiter), thyrotoxicosis 

Interfering Factors: medicaments - (bismuth salts, bromides, contraceptives, diethyl
stilbestrol, medicaments with iodine) 

Decreased Values 
hypothyroidism, cretinism, myxedema, struma (goiter), chromc thyroiditis (Hashimoto's) 

Interfering Factors: medicaments - (acetazolamide, aminobenzoic acid, aminosalicylic 
acid, anabolics, carbimazole, corticosteroids, diphenylhydantoin, phenylbutazone, sui· 
fonamides, sulphonylurea, vitamin A) 

An"lyte Age/Gender Reference Range 51 Umts Note 
Iodine 

inorganic 0.78-23.6 nmolll 
butanol-extractable eonates 567-1040 nmolll 

Children 335-575 nmolll 
Adults 232-504 nmolll 

bounded to protein 1- 2d 760-1135 nmolll 
4-5 w 440-725 nmol/l 
12w 400-686 nmolll 
52 w 417-575 nmolfl 
Adults 315-521 nmoUI 

Iron 

(Fe, syn: ferrum) Amount absorbed from the diet depends on amount/type of iron ingested, 
gastric acidity, bone marrow activity, and body iron stores. Although the entire small intes· 
tine has the capacity to absorb iron (mainly in a ferrous state), maximal absorption occurs 
in the duodenum and upper jejunum, owing optimum pH conditions. In severe iron defi· 
ciency, the body can increase absorption up to 30% of the dietary intake, to compensate for 
the depletion. Elementary iron is biologically active in the ferrous (Fe2+) and ferric (Fe'+) 
forms. In general, an acidic/lower pH, favors the ferrous state and iron absorption; whereas 
a neutrallalkaline pH favors the ferric state and decreases iron absorption. Iron is trans· 
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ported from the intestine and duodenum mucosal cells to the blood as Fe(OH), --+ Fe(OH), 
bound to protein apoferritin to ferritin --+ Fe'+ release --+ apoferritin --+ plasma transport --+ 
after oxidation to Fe3+ --+ bound to a specific iron transport protein free transferrin --+ trans
ferrin (beta-l-globulin, siderophillin) attaches to the developing erythrocyte membrane 
receptors and releases free iron into erythrocyte for incorporation into heme within the 
mitochondria. Liver and spleen realize similar reactions to duodenal epithelium (FeH .... --+ 
Fe'+ + apoferritin .... --+ ferritin) . Approximately 10-20% of the total body iron is stored as 
ferritin. If iron is absorbed in the ferritin storage excess --+ iron is deposited in lysosomal 
membranes as a pseudo crystalline complex, termed hemosiderin. About 65% (60 mg/kg 
males, 50 mg/kg females) of the body's iron is bound to heme. 20-25 mg/day are needed for 
erythropoiesis. 95% of this required iron is recycled iron salvaged from normal RBC turno
ver and hemoglobin catabolism. Only 1 mg/day (representing 5% of the iron turnover) is 
newly absorbed to balance minimal iron loss incurred by fecal/urinary secretion. 
Function. Essential component in body oxygen transfer and enzyme component. 
Occurrence. Hemoglobin, myoglobin, enzymes, ferritin, hemosiderin, plasma, cytochrome, 
peroxidases, and catalases. 
Iron-Storage. Liver, spleen, and bone marrow. Storage iron exists in hemosiderin or ferri
tin forms. Iron is absorbed from meat, liver (25-30% of iron), eggs, vegetables (5% of iron), 
best absorbed is inorganic FeH and iron coming from hemoglobin. Marked diurnal level 
variation, up to 40% variation within day, 25% day-to-day. Highest levels are in AM, and 
lowest are at night. 
Test Purpose. 1) to help in malnutrition and Plummer-Vinson sy diagnosis, 2) to help in 
hemochromatosis diagnosis, 3) suspicion of latent or manifest iron deficiency, iron over
dose, iron processing disorders, 4) prolonged parenteral nutrition, S) to monitor an over
load in renal dialysis patients or patients with transfusion dependent anemias. 

Increased Values - hypersideremia 
portocaval anastomosis, anemia - (aplastic a., hemolytic a., hypoplastic a., sickle cell a., 
pernicious a., sideroblastic a., sideroachrestic a., thalassemia), congenital atransferrinemia, 
hepatic cirrhosis, deficiency of - (folate, pyruvate kinase, vitamin B" vitamin B12), de
creased/ineffective erythropoiesis, hemolysis, hepatitis - (acute h., viral h. ), primary hemo
chromatosis, hemosiderosis, hemolytic icterus, insufficiency - (chronic renal i., pancreatic 
i. ), intoxication by - (lead, iron), acute leukemia, nephritis, hepatic necrosis, porphyria, in
creased iron intake, frequent transfusions, renal dialysis patients 

Interfering Factors: medicaments - (chloramphenicol, cisplatin, dextran, estrogens, 
ethanol, iron preparations, methotrexate, methyldopa, oral contraceptives, salicylates) 

Decreased Values - hYPosideremia 
inadequate iron absorption, achlorhydria, anemia - (sideroblastic a., sideropenic a. ), avi
taminosis C, celiac disease, premature infants, prolonged total milk diet in infants, diver
ticulitis, duodenitis, enteritis regionalis, increased erythropoiesis, gastrectomy, atrophic 
gastritis, helminthiasis, hematuria, hemodialysis, paroxysmal nocturnal hemoglobinuria, 
hemoglobinuria, prolonged hemoptysis, hemorrhoids, hiatal hernia, chronic diarrhea, hy
pothyroidism, diseases - (acute/chronic infectious d., inflammatory renal d., chronic hepatic 
d., chronic inflammatory d. ), myocardial infarction, chronic renal insufficiency, ulcerative 
colitis, hemorrhage - (acute h., chronic h., gastrointestinal h., menstruating h. ), kwash
iorkor, lactation, vitamin B1, deficiency treatment (shortly after), malabsorption, malnutri
tion, tumours, nephrosis, blood sampling - (diagnostic, blood donors), extensive surgery, 
polyps, decreased intake in conjunction with gut infestation with hookworm, negative iron 
balance during the growth spurts, chronic gastrointestinal blood loss, syndrome - (Good-
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pasture's sy, malabsorption sy, nephrotic sy), steatorrhea, pregnancy (3"' trimester), small 
intestine teleangiectasis, urolithiasis, trauma, esophageal varices, volvulus, peptic ulcers, 
recovery from pernicious anemia 

Interfering Factors: adolescence, infancy, medicaments - (acetylsalicylic acid - large 
doses, ACTH, allopurinol, anabolic steroids, chloramphenicol, cholestyramine, colchi
cine, cortisone, deferoxamine, metformin, methicillin, oxymetholone, testosterone) 

Analyle Age/Gender Reference Range SI Unils NOle 
Iron 2w 

6m 
12m 
<12y 
P <25 Y 
40- 60 Y 
>60 y 
Pregnancy 
0- 12w 
36-40w 
6 W posl-Iabor 
M <25y 
40-60 Y 
>60 Y 

Isocitrate Dehydrogenase 

11 - 36 
5-24 
6-28 
4-24 
6.6-29.5 
4.1-24 
7.0-26.7 

7.6-31.6 
4.5-24.5 
2.9- 26.9 
7.2-27.7 
6.3-30.1 
7.2-21.5 

f11TIolll 
f11TI olll 
(.lmolll 

f11TIoVI 
f11TIolll 
(.lmolll 
(.lmolll 

f11TIoVI 
f11TIoVI 
(.lmolll 
(.lmolll 

f11TIoVI 
f11TIoII1 

(lCD, ICDH) Exists in 2 Isoenzyme forms (mitochondrial, cytoplasmic). Enzyme ICD NAD+ 
(or NADP+) catalyzes isocitrate oxidative decarboxylation to alpha-ketoglutarate using 
NAD+ (or NADP+) as an electron acceptor. Enzymes require Mg2+ and Mn'+, they are acti
vated by ADP, citrate, Ca'+, and inhibited by NADH, NADPH and ATP. Increased ICD activ
ity is a sensitive indicator of parenchymal liver disease. 
Test Purpose. 1) to detect early viral hepatitis and infectious mononucleosis, 2) to distin
guish between liver disease and myocardial infarction, when AST is elevated, 3) to assess 
presence and extent of liver damage. 

Increased Values 
ethanol abuse, megaloblastic anemia, neonatal biliary duct atresia, hepatic cirrhosis, hepa
titis - (chronic toxic h., infectious h., viral h. ), pregnancy induced hypertension, hepatic 
hypoxia due to hemodynamic causes, acute biliary tract inflammatory diseases, icterus -
(hepatotoxic L, obstructive L ), severe pulmonary infarct, kwashiorkor, infectious mononu
c1eosis, tumours - (myeloid leukemia, metastatic t. to liver, liver t. ), hepatic obstruction, 
necrotizing processes of liver, pregnancy 

Interfering Factors: medicaments - (allopurinol, aminosalicylic acid, amphotericin B, 
anabolic steroids, androgens, anesthetics, chlorpromazine, clindamycin, ethanol, isoni
azid, methotrexate, phenylbutazone) 

Decreased Values 
heavy metals intoxication 

Interfering Factors: medicaments - (EDTA, fluoride, isocitrate, natrium chloride, oxa
late) 
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Analyte J\gc/Gender Rctercncc Range SI UOits Note 
Isocitrate-Dehydro
gena e eonates 

Children 
Adult 

33- 146 
0-85.5 
13.3- 73 

n\talll 
nkatll 
nkalll 

Isoenzyme BB of Glycogenphosphorylase B 

(GP-BB) It is a dominant isoform of glycogenphosphorylase in the myocard. As a cytosol 
enzyme, it escapes cardiomyocyte early after ischemic injury. More sensitive early marker 
for acute myocardial infarction and unstable angina than is CK-MB, troponin T and myo
globin. Sensitive marker of perioperative myocardial damage in coronary artery bypass sur
gery. 
Test Purpose. 1) acute myocardial infarction diagnosis, 2) thrombolytic therapy success 
control. 

Increased Values 
myocardial infarction (increase after 2 hrs, decrease 24-36 hrs), unstable pectoral angina 

Isoleucine 

(lie) Amino acid produced by fibrin and other proteins hydrolysis, essential for optimal 
growth in infants and for nitrogen equilibrium in adults. Enzyme defect: O-acetyl-coenzyme 
thiolase. 

Increased Values - hyperisoleucinemia 
acidemia - (methylmalonic a., propionine a. ), accumulation of alpha-methylacetate, car
boxylase deficiency, viral hepatitis, starvation, methylmalonic homocystinuria, maple syrup 
urine disease (branched-chain ketoaciduria), obesity 

Decreased Values - hypoisoleucinemia 
hepatic encephalopathy, acute hunger, hyperinsulinism, Huntington's chorea, carcinoid, 
kwashiorkor, severe burns, conditions after abdominal surgery 

Interfering Factors: medicaments - (alanine, glucose, histidine, oral contraceptives) 

Analyte Age/Gender Reference Range SI Unlls Note 

Isoleucine Neonate 
Children 
Adults 

Isopropanol - Methanol 

<so 
20-80 
30-60 

jlIIloVI 
jlIIloVI 
.. molll 

Test Purpose. To confirm cause and extent of intoxication caused by methanol or isopro
panol suspected from patient history and clinical examination. 

Increased Values 
intoxication - (isopropanol i., methanol i. ) 
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Ketobodies 

Ketobodies (ketones) include acetone, acetoacetic acid, beta-hydroxybutyric acid. They are 
produced in liver by fatty acid oxidation. Ketogenesis is quite a complicated process, which 
is controlled actively and regulated by the fatty acid beta-oxidation rate. Free fatty acids are 
activated by bonding with CoA, they are esterified onto triacylglycerol, or they react with 
carnitine (a very important enzyme carnitine acyltransferase, inhibited by malonyl-CoAl 
and enter mitochondria. Ketobody concentration is increased in acetyl-CoA overproduc
tion (as a fatty acids beta-oxidation result) by glucose lack. Insulin shortage stimulates car
nitine acyltransferase and leads to malonyl-CoA decrease and finally blocks glucose utili
zation on the periphery (musculature). Insulin shortage (absolute and relative) causes: 1) 
lipolysis stimulation, 2) accelerates and promotes beta-oxidation, 3) decreases ketobody 
utilization on the periphery. 

Increased Values 
acetonemic vomiting in children, acidosis - (lactic a., metabolic a. ), alcohol intoxication, 
active acromegaly, alcoholism, anorexia nervosa, branched-chain ketonuria, bulimia, ca
tabolism, catecholarnines excess, conditions - (febrile c., septic c., shock c., post-anesthesia 
c. ), decreased tissue perfusion, diseases - (infectious d., liver d. ), exercise in untrained sub
jects, glycogen storage diseases, hyperglycemia, hypoglycemic encephalopathy, hyperin
sulinism, increased fat intake, infantile organic acidemias, intestinal diseases, ketoacidosis 
- (diabetic k., alcoholic k., fasting k. ), methylmalonic aciduria, obesity, persistent vomit
ing, pregnancy, prolonged fasting (most common in children 1 to 6 years old), prolonged 
excessive insulin administration in diabetics, severe carbohydrate intake restriction, severe 
thyrotoxicosis, starvation, stress, weight-reducing diets, renal failure 

Interfering Factors: medicaments - (amprenavir, asparaginase, diazoxide, indinavir, 
nelfinavir, ritonavir, saquinavir) 

Analyle Age/Gender Reference Range 51 U",IS NOlc 
Kelobodies,lolal eon ales 40-180 ~olll 

0-1 w 90-1900 Ill"ol/l 
Infants 30-890 ~olJl 
1-6y 30-1100 ~olll 
AduilS 5-280 ~01Jl 

Lactic Acid 

(LA, syn: lactate, L-lactate) Glucose metabolism end product in oxygen absence (anaerobic 
glycolysis), which provides energy anaerobically in skeletal muscles during heavy exercise; 
it can be oxidized aerobically (Krebs' cycle) in the heart for energy production or converted 
back to glucose (gluconeogenesis, Cori's cycle). Marker of tissue hypoperfusion. Main 
source: skin, erythrocytes, brain, skeletal muscles, intestine, leukocytes. Lactic acid and 
pyruvate together form a reversible reaction that is regulated by the oxygen supply. When ° ,levels are deficient ... pyruvate converts to lactic acid, when ° ,levels are adequate ... lactic 
acid converts to pyruvate. Lactate concentration depends on pH, NADH/NAD+ ratio (it de
termines so-called redox cells condition), metabolization rate and ... pyruvate concentra
tion. Day-to-day value variation is 25%. 
Test Purpose. 1) to assess tissue oxidation in metabolic and shock conditions and circula
tion failures, 2) tissue hypoxia diagnosis in low po, levels, 3) to help determine the lactic 
acidosis and metabolic acidosis causes, 4) to help in differential diagnosis of myopathies 
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(glycogenoses), 5) differential diagnosis of inborn enzymopathies, 6) differential diagnosis 
of comatose conditions and intoxications, 7) diagnosis of mesenteric vessels thrombosis and 
embolia, 8) perinatal asphyxia, 9) 2nd type diabetes mellitus and incorrect biguanids indi
cation, 10) hereditary metabolic disorders (some metabolic organic acidurias and differen
tial diagnosis of glycogenoses in function tests). Diagnostic importance has only a parallel 
acid base balance status evaluation. 

Increased Values - hyperlactacidemia 
acidosis - (lactate a., nonketotic a., metabolic a. ), alcoholism, anemias, narcosis, arterioscle
rosis, chronic bronchitis, hepatic cirrhosis, dehydration, deficiency - (fructose- l,6-diphos
phatase d., thiamine d. ), diabetes mellitus, subacute bacterial endocarditis, pulmonary 
embolism, impaired renal/hepatic function, glycogenoses (glycogen storage disease), preg
nancy induced hypertension, hyperventilation, hypotension, diseases - (severe vascular d., 
infectious d., hepatic d., severe pulmonary d., inflammatory d., cyanotic heart d. ), decom
pensated inborn heart disorders, myocardial infarction, ketoacidosis, hepatic insufficiency, 
intoxication - (ethanol i., ethylene glycol i., propylene glycol i., salicylate i. ), acute hemorr
hage, leukemia - (acute 1., chronic myeloid 1. ), lymphomas, von Gierke's disease, tumour 
metastases, myopathies, tumors, extracorporeal circulation, insufficient tissue oxygenation! 
perfusion, pneumonia, poliomyelitis, pyelonephritis, septicemia, conditions - (postictal c. 
), shock - (hypoglycemic s., s. after surgery, traumatic s. ), pregnancy (3rd trimester), tu
berculosis (advanced), uremia, tissue hypoperfusion, hypoxia, cardiac arrest, physical ex
ertion, failure - (liver f., renal f., pulmonary f., cardiac f. ), defective biotin metabolism 

Interfering Factors: medicaments - (acetaminophen, acetylsalicylic acid, albuterol, 
beclomethasone, biguanides, carbamazepine, catecholamines, disopyramide, epineph
rine, ethanol, fructose, glucagon, glucose, insulin, isoniazid, metformin, methanol, meth
ylprednisolone, nalidixic acid, oral contraceptives, phenformin, phenobarbital, salicy
lates, sodium bicarbonate, sorbitol, terbutaline, valproic acid) 

Decreased Values - hypolactacidemia 
anemia, weight loss 

Interfering Factors: medicaments - (morphine) 

Analyle Age/Gender Reference Range SI Ulllis NOle 

lactate (lactic acid) 

Capillary blood 
Venous blood 
Arterial blood 
Venou pia ma 
Arterial plasma 
Umbilical blood 

eon ate 
Adults 

Lactic Acid Dehydrogenase 

<2.9 
<2.4 
<1.8 
1.0-1.8 
<1.8 
<1.5 
<2.2 
<1.8 
<3.3 

mmolll 
mmolll 
mmolll 
mmolll 
mmolll 
mmol/l 
mmol/l 
mmolll 
mmol/l 

See ref, 
ranges note 

(I.D, I.DH, syn: lactate dehydrogenase, lactic dehydrogenase) Enzyme, oxidoreductase, a 
tetramer containing M (muscle) and H (heart) subunits. Subunits also determine elimina
tion rate. Multiorgan cytosol enzyme activity is determined by 5 isoenzymes. I.D 1 isoen
zyme has a special position, because of higher hydtoxybutyrate (HBDH) substrate afinity; 
other enzymes have afinity to 2-oxobutyrate. I.D increase indicates cellular death. 
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Function. Enzyme - catalyzes L-lactate interconversion (reversible reaction) ..... pyruvate 
under aerobic/anaerobic conditions with NADH/NADH,. The reaction is the glycolysis fi
nal step (white muscle fibers). The reversible reaction is the first lactate combustion step 
(heart, red muscle fibers) or its conversion to glucose (liver). 
Occurrence. Myocardium, brain, muscle, liver, kidneys, lungs and erythrocytes cytoplasm. 
Isoenzymes: 1) LD 1, H4 type (HBDH - hydroxybutyrate dehydrogenase) - cardiac: kidneys 
(60% of all isoenzymes), pancreas, heart, fetal skeletal muscle, brain, RBC, lungs, serum 
(25%),2) LD 2, H3M type (HBDH - hydroxybutyrate dehydrogenase) - cardiac: kidneys 
(30%), spleen, lymph nodes, brain, RBC, lungs, thyroid, heart, uterus, serum (35%), 3) LD 3, 
H2M2 type: spleen, lymph nodes (31 %), brain (19%), RBC (13% ),Iungs (28%), uterus (50%), 
serum (20%), thyroid, adrenals, 4) LD 4, HM3 type - hepatic: hepar, skeletal muscle, spleen, 
lymph nodes, adrenals, brain (31%), lungs, uterus, serum (10%),5) LD 5, M4 type - hepatic: 
hepar (94%), skeletal muscle (76%), spleen, lymph nodes (18% ),lungs (21 %), uterus, serum 
(10%), granulocytes. Enzyme tumour marker. LD isoenzyme patterns cannot be interpreted 
without the clinical history. 
Test Purpose. l) to aid in MI, pulmonary infarction (late diagnosis), embolism, anemias, 
jaundice and hepatic disease differential diagnosis, 2) when CK-MB samples are drawn too 
late to support CK isoenzyme tests for diagnosing myocardial infarction, 3) to monitor 
patient chemotherapy response, 4) to help in skeletal muscles diseases diagnosis, 5) to help 
in suspected intravascular hemolysis, 6) to help in malignant tumors diagnosis - tumor 
marker, 7) patient monitoring after invasive cardiosurgery procedures. 

Increased Values 
anemia - (hemolytic a., sickle cell a., megaloblastic a., pernicious a. ), anoxia, hepatic 
cirrhosis, acute cardiac decompensation, delirium tremens, skeletal muscle dystrophy, pul
monary embolism, fractures, hemolysis, hepatitis - (acute h., viral h. ), hypotension, hy
pothyroidism, hypoxia, prosthetic heart valve, cholangitis, diseases - (skin d., renal d., liver 
d., cardiopulmonary d., collagen vascular d. ), obstructive jaundice, infarction - (intestinal 
i., myocardial i. - increase at 6-24 hrs, peaking at 24-72 hrs, decrease 7-14 d., renal i., pul
monary i. ), intestinal ischemia, carcinomatosis, collagenoses, meningitis, tumor metas
tases, infectious mononucleosis, myocarditis, myopathies, myxedema, tumours - (I. of 
colo rectum, acute leukemia, myeloid leucemia, lymphomas, Hodgkin's disease, myelopro
liferative I., I. of lung, I. of testes, liver I. , seminoma, Ewing's sarcoma), necrosis - (skeletal 
muscle n., hepatic n., tissue n., tubular n. ), intestinal obstruction, pancytopenia, pancrea
titis, cerebrovascular accidents, polycythemia, injury of - (erythrocytes, skeletal muscle, 
skin, brain, kidney, liver, lungs, heart), pyelonephritis, sprue, nephrotic sy, transfusions, 
shock, heat stroke, trauma, congestive heart failure, Epstein-Barr virus infection 

Interfering Factors: strenuous exercise in children, erythrocytes hemolysis - blood sam
ple freezing/healing/shaking, skin diseases, seasonal variations, medicaments - (acebu
tolol, acetylsalicylic acid, ajmaline, alcohol, amiodarone, amphotericin B, anabolic ster
oids, anesthetics, azlocillin, captopril, cephalosporins, ceftizoxime, chloramphenicol, 
chlorpropamide, cimetidine, clofibrate, dicumarol, disopyramide, erythromycin, etreti
nate, fluorides, fluorouracil, flucloxacillin, heparin, imipramine, interferons, isoniazid, 
isotretinoin, ketoconazole, ketoprofen,labetalol, metoprolol, methotrexate, mithramycin, 
morphine, narcotics, nitrofurantoin, nomifensine, oxacillin, penicillamine, phenothia
zines, phenytoin, piperacillin, plicamycin, procainamide, propoxyphene, quinidine, 
streptokinase, sulfonamides, sulindac, tetracyclines, thiamazole, thiopental, ticarcillin, 
tretinate, triamterene, trimethoprim, valproic acid, verapamil) 
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Increased Isoenzymes 
• LO I: anemia - (hemolytic a., acute sickle cell a., megaloblastic a., pernicious a. ), hemo

lytic hyperbilirubinemia, acute myocardial infarction (increase at 6-24 h, peaking at 
24-72 h, decrease at 4th d), renal infarction, germ cell tumors - (dysgerminoma of ovary, 
seminoma of testis, teratoma), acute renal cortical necrosis, skeletal muscle injury 

• LO I, 2: anemia - (hemolytic a., acute sickle cell a., megaloblastic a., pernicious a. ), 
hemolytic hyperbilirubinemia, myocardial infarction, renal infarction, acute renal cor
tical necrosis 

• LO I, 2, 3: progressive muscular dystrophy 
• LO 2: malignant lymphoma 
• LO 2, 3, 4: massive platelet destruction, pulmonary embolism, lymphocytic leukemia, 

lymphomas, infectious mononucleosis, tumors, skeletal muscle injury, extensive blood 
transfusion, collagenoses, pulmonary infarction, congestive heart failure, viral infectious 
diseases 

• LO 3: pernicious anemia, pulmonary embolism, pulmonary infarction, infectious mono
nucleosis, extensive pneumonia, idiopathic sprue, malignant lymphoma, active chronic 
granulocytic leukemia, systemic lupus erythematosus 

• LO 4: malignant lymphoma, systemic lupus erythematosus, strenuous exercise 
• LO 5: hepatic cirrhosis, progressive muscular dystrophy, liver diseases, degenerative/in

flammatory skeletal muscle diseases, passive liver congestion, tumors, skeletal muscle 
injury, trauma, burns - (electrical b., thermal b. ), hepatitis (early), dermatomyositis, 
stre-nuous exercise, prostate carcinoma, eNS tumors 

Decreased Values 
positive response to cancer therapy 

Interfering Factors: medicaments - (ascorbic acid, clofibrate, fluoride, ketoprofen, met
ronidazole, oxalate, urea) 

Analytc Age/Gender Reference Range SI Untts Note 

Lact te 
Dehydrogenase 37·C I d <22.1 !'i<alfl 

2-5 d <2S.9 ~lfl 
6d-6m <16.3 !'i< tIl 
6-12 m <IS.3 !'i<at/l 
1-3 y <14.2 !'i<atJI 
4-6 y <10.3 !'i<at/l 
7-12 y F <9.67 !'i<at/l 
7-12M <12.7 !'i<alfl 
13-17 y F <7.27 ~t/l 
13-17 M <11.4 !'i<at/l 
Adult <7.5 !'i<atJI See ref. 

<6.3 !'i<at/l range note 

Lactate Dehydro-
genase - isoenzyme Adults I (heart) 0.175-0.36 

II 0.304-0.50 
III 0.192-0.25 
IV 0.096-0.10 
V (liver) 0.055-0.13 
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Lactoferrin 

Lactoferrin is an iron-binding protein found in specific neutrophil granules where it exerts 
antimicrobial activity by withholding iron from ingested bacteria and fungi. It is involved 
in granulocytopoiesis, hydroxyl radicals bonding, showing bacteriostatic effects. It also 
occurs in many secretions (milk, tears, mucus, saliva, bile) and exudates. 

Increased Values 
bacterial infectious diseases mainly in children, meningitis, pneumonia, sepsis 

Analyte Age/Gender Reference Range 51 Units Note 
Lactoferrin 170-440 IJgll 

LDL-Receptors 

LOL-receptor "Apo BE receptor" - recognizes Apo BE particles (i. e. Apo B-IOO, or Apo E). 
It recognizes and takes up LOL particles, widely distributed throughout different tissues. 
The delivery of the cholesterol to the cell inhibits this receptor. That is, the product of the 
endocytosis gives a negative feedback. Functions as a regulator of LOL levels in blood; in 
redistribution and utilization of cholesterol. 
Remnant receptor Apo E - it is found only in the liver. It recognizes chylomicron remnants 
and Apo Erich HOL receptors. Remnants are the leftovers of the chylomicron particles, after 
they have already dumped off their fatty acids. Chylomicrons remnants still have lots of 
cholesterol in them. It functions In uptake of cholesterol-loaded remnants and delivery of 
cholesterol to the liver. 
Scavenger receptor - uptake of oxidized or chemically modified LOL-particles by mono
cytes in circulation or macrophages in tissues. It functions in degradation and uptake of 
modified (damaged) Itpoproteins and uptake of bacteria to protect us from endotoxic shock. 

LE Cells 

(syn: lupus erythematosus cells, systemic lupus erythematosus cells) LE factor has the char
acteristics of an antinuclear antibody. LE cells are neutrophils, the cytoplasm contains large 
masses of depolymerized DNA from the polymorphonuclear leukocytes nuclei. Examina
tion of LE cells is successively replaced by determination of antinuclear antibodies. 

Increased Values - positive 
rheumatoid arthritis, hepatitis, chronic active hepatitis, diseases - (rheumatic d., connec
tive tissue d. ), systemic lupus erythematosus, scleroderma 

Interfering Factors: medicaments - (acebutolol, acetazolamide, aminosalicylic acid, 
chlorothiazide, chlorpromazine, chlorprothixene, griseofulvin, hydralazine, isoniazid, 
labetalol, methyldopa, nitrofurantoin, oral contraceptives, penicillamine, penicillin, 
phenylbutazone, phenytoin, pindolol, practolol, primidone, procainamide, quinidine, 
streptomycin, sulfonamides, tetracyclines) 

Decreased Values 
Interfering Factors: false negative results - (steroids) 
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Lead 

(Pb) An ubiquitous constituent of the environment. lead has been. and to a lesser degree still 
is. used as a component of paints and petrol additive. Other settings that may result in ex
posure are lead mining and smelting. storage battery manufacturing and recycling. brass 
foundries. glass industries and plastics industries. General exposure to lead is elated to air
borne fume emitted from motor vehicles and industrial emissions. Airborne lead eventu
ally drops-out to contaminate soil. dust. sediments and waterways. Human exposure is al
most always associated with inhalation or ingestion. Lead accumulates in bone and teeth 
where it displays a half-life of years. A much smaller proportion of the body burden is dis
tributed to the soft tissues including red blood cells. The half-life of this compartment is 1 
month. 95% of lead in whole blood is associated with the RBC's. Lead is mainly eliminated 
from the body in the urine by glomerular filtration and tubular secretion. Altered heme syn
thesis is found early after lead exposure and is due to inhibition of delta-aminolevulic acid 
dehydratase. Lead is also a neurotoxin. Whole blood lead is the sample of choice for the in
vestigation of lead exposure. It is a short-term marker of exposure and also reflects redis
tribution of lead from the skeleton. Guidelines for evaluation of occupational exposure rep
resent biological levels of chemicals that correspond to workers with inhalation exposure 
equivalent to the threshold limit value (TLV) of the chemicals. TLVs refer to maximal air
borne concentrations that workers may be repeatedly exposed to without adverse effects. 
Test Purpose. !) to reveal lead exposure. 2) monitoring of people working with lead semi/ 
products. 3) in patients. when the symptomatology can show lead intoxication. Lead levels 
and the clinical picture are assessed in chronic intoxications together with other parameters 
(e. g. DALA). 

Increased Values 
ethanol. industrial exposure. smoking. lead poisoning. ingestion of - (Pb-containing paint. 
ceramic glazes) 

Analyte Age/Gender Reference Range 51 Untts Note 

Lead 
Whole blood 

eonale 
Adults F 
M 

<0.48 
0.15-0.41 
0.14-0.48 

Lecithin-Cholesterol Acyltransferase 

f1I1lolll 
Ilmolll 
f1I1loIJI 

(LeAT) LeAT activity represents the endogenic cholesterol esterification rate. which de
pends on functionally active enzyme and also on enzyme substrates. co-factors and other 
plasma constituents. It is involved in HDL3 .... HDL2 .... HDLl conversion. 

Increased Values 
hypertriacylglycerolemia 

Decreased Values 
mild hemolytic anemia. early atherosclerosis. familial LeAT deficiency. hyperlipidemia. fish 
eye disease. hepatocellular diseases. corneal opacitates. renal failure 

Interfering Factors: medicaments - (oral contraceptives) 
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Anal)'te Age/Gender Reference Range SI Units Note 
Lecithin-Cholesterol 
Acyltransferase 

Leptin 

18.3-23.7 'nmol 
H.CEI 

substr/hrs 

Leptin is a fatty tissue polypeptide hormone (167 amino acids) known as so-called ob gene 
product (e. g. obesity gene) . It functions as a signal for food intake ending; it shows a circa
dian secretion rhythm. 

Increased Values 
glucocorticoids, obesity, metabolic syndrome with parallel insulin/leptin resistance 

Decreased Values 
type I diabetes mellitus, starvation, hypogonadism, sterility 

Analyte Age/Gender Reference Range 51 Untts Note 
Leptin 

Leucine 

normo thenic 
obese 

0.1-15 
5-50 

nglml 
nglml 

(Leu) An amino acid essential for optimal infant growth and for adult nitrogen equilibrium 
maintenance. It is obtained by digestion or hydrolytic protein cleavage. Enzyme defect: 
branched ketonic acids decarboxylase. 

Increased Values - hyperleucinemia 
isovaleric acidemia, beta-hydroxy-isovaleric aciduria, viral hepatitis, starvation, maple 
syrup urine disease (branched-chain ketoaciduria), obesity 

Decreased Values - hypoleucinemia 
hepatic encephalopathy, acute hunger, hyperinsulinism, Huntington's chorea, kwashiorkor, 
severe burns, conditions after abdominal surgery 

Interfering Factors: medicaments - (alanine, glucose, histidine, oral contraceptives) 

Analytc Age/Gender Reference Range 51 Untts Note 
Leucine Neonate 

Infants 
Children 
Adults 

46-109 
40-150 
50-200 
80-150 

~moUl 
~mol/1 

Ilmol/l 
Ilffiol/l 

Leucine Aminopeptidase and Leucine Aryl-Amidase 

(LAP,LAA syn: aryl-amidase, naphthylamidase) LAP is a collective name for a exopeptidases 
group which occurs in high concentrations and activities in many organs. 
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Production. By the liver. 
Function. Catalyzes protein and peptide breakdown by slow amino acids breakdown. 
Occurrence. Biliary system, pancreas, small intestinal mucosa. LAP levels tend to parallel 
ALP levels in hepatic disease. 
Test Purpose. 1) to help in hepatobiliary system diseases diagnosis and cholestasis differ
ential diagnosis, 2) to help to differentiate between liver disease and diseases of bones and 
joints, 3) to detect difference between inherited blockage of bile ducts and hepatitis in 
newborns. 

Increased Values 
chronic alcohol abuse, hepatic cirrhosis, hepatitis - (acute h., chronic active h.), gallstones, 
cholestasis, obstructive hepatobiliary diseases, acute alcohol intoxication, hepatic ischemia, 
tumors of - (pancreas, liver), pancreatitis, severe preeclampsia 

Interfering Factors: pregnancy (3,d trimester), medicaments - (chlorpromazine, 
estrogens, hepatotoxic drugs, morphine, oral contraceptives, progesterone) 

Analyte Age/Gender Reference Range SI Units Note 
Leucine-Aminopeptidase 

Adults F 
Adults M 

Leukemia Inhibitory Factor 

eonates 
10- 32 
20- 35 

10-50 
UII 
un 

U/] 

(LIF, syn: differentiating stimulating factor - DSF, differentiatIOn inducing factor - DIF, dif
ferentiation inhibitory activity - DIA) 
Occurrence. Stromal cells of bone marrow, fibroblasts, T -cells. monocytes, macrophages, 
astrocytes, endometrial cells, tumorous cells. 
Function. Maintaining the pluripotent phenotype of embryonic stem cells. Promotes the IL-
3 dependent hematopoietic progenitors proliferation. 

Leukotrienes 

Leukotrienes (LTB4, LTC4, LTD4. LTE4) are specialized fatty acids within eicosanoids, the 
lipooxygenase pathway end products (formed from arachidonic acid by enzyme 5-lipoxy
genase initial action). Leukotrienes have histamine-like actions (vascular permeability 
enhancement, bronchospasm induction, mediator activities for leukocytes). LTC4, LTD4, 
LTE4 combined have been identified as slow-reacting substance of anaphylaxis (SRS-A). 
Leukotriene A4 (syn. LTA4): produced in leukocytes, monocytes, macrophages, lympho
cytes, platelets, mast cells, heart and lung vascular tissue .... 1) LTB4 (major source - neutro
phils): increases polymorphonuclear leukocyte chemotaxts, releases lysosomal enzymes, 
promotes white blood cells adhesion, inhibits immunoglobulin synthesis, enhances NK-cell 
activity and monocyte cytokine production, 2) LTC4 .... LTD4 .... LTE4 (major source - mas
tocytes, basophils,eosinophils): smooth muscle contraction, bronchoconstriction, vasocon
striction, coronary blood flow and cardiac contractility decrease, vascular permeability 
increase - plasma exudation, slow-reacting substance of anaphylaxis components (SRS-A), 
mitogen-induced lymphocyte proliferation inhibition. 
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Light Chains 

(syn: free light chains, L-chains) All five immunoglobulin classes contain light chains as an 
integral portion of the whole molecule, but there are only two L-chain types, kappa and 
lambda. The amino terminal portion of the heavy chains and the light chain form the anti
gen binding site with its enormously diverse specificity. Constant part determines division 
type into subclasses kappa and lambda. Light and heavy chains are synthesized in B-lym
phocytes separately. Single B-cell (its clone resp. ) produces one light chain type. In malig
nant clone turn an excessive L-chains synthesis is present, they are not connecting to 
H-chains -> excreted as Bence Jones protein. Molecules exist as monomers/dimers produced 
as such by immunocytes or they exist in conjunction with intact immunoglobulins. L-chains 
are cleared and destroyed by the kidney. 

Increased Values 
amyloidosis, Waldenstrom's macroglobulinemia, plasmocytoma (incl. multiple myeloma) 

Lipase 

(LPS, syn: triacylglycerol acylhydrolase) Glycoprotein with hydrolytic activity on TAG (long
chain fatty acids cleavage). 
Production. Secreted in pancreas (pancreatic acinar cells) 99% through apical pole into 
ductus pancreaticus and duodenum along with other pancreatic digestive enzymes. 1 % is 
excreted in the opposite direction through lymph into capillaries (blood to duodenal fluid 
concentration ratio is 1: 800). Biological half-time is 7-14 hrs. 
Function. Pancreatic enzyme, splits (hydrolyzes) triacylglycerols (long chain fatty acids) to 
glycerol and unesterified fatty acids. 
Occurrence. Pancreas, small intestine (intestinal mucosa), gastric mucosa, lingual glands, 
leukocytes, pulmonary mucosa, breast, vascular intima, adipose tissue adipocytes. Lipase 
secretion is stimulated by: glucagon, norepinephrine, epinephrine, adrenal steroids, vaso
pressin, thyrotropin, ACTH, luteotropin, somatotropin. Inhibited by: insulin. 
Test Purpose. I) to aid in acute pancreatitis diagnosis, 2) suspicion on pancreatic carcinoma, 
3) pancreas cystic fibrosis, 4) to help find sudden abdominal accident cause, 5) to help in 
diagnosis of peritonitis, strangulated/infarcted bowel. 

Increased Values 
alcoholism, liver cirrhosis, pancreatic cyst/pseudocyst, diabetes mellitus (severe), cystic 
fibrosis of pancreas (mucoviscidosis), endoscopic retrograde choledochopancreatography 
(ERCP), acute/chronic cholecystitis, gastric ulcer disease, diseases - (biliary ways d., acute/ 
chronic renal d. ), mesenterial infarction, renal insufficiency, diabetic ketoacidosis, gallstone 
colic, intracranial bleeding, tumors - (pancreas t., lymphoma, lung t. ), high intestinal ob
struction, pancreatic duct obstruction by - (calculus, tumors), acute pancreatitis (usually 
rise 24 to 48 hrs after the onset, remain elevated up to 14 days), chronic pancreatitis, paro
titis with pancreatic lesion, intestine perforation, peritonitis, adipose tissue poly trauma, 
rachitis, transplant rejection - (kidney t. r., liver t. r., heart t. r. ), ruptured tubal pregnancy, 
conditions after abdominal surgery, strangulated bowel, mesenterial thrombosis, tubercu
losis (early), duodenal ulcus perforating into pancreas, acute turn of chronic pancreatitis, 
perforated peptic ulcer, hyperlipidemias (types I, IV), post-cholecystectomy, acute/chronic 
renal failure, bone fracture, crush injury, fat embolism 
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Interfering Factors: medicaments - (bethanechol, chohnergics, codeine, heparin, in
domethacin, meperidine, methacholine, methylprednisolone, morphine, narcotics, se
cretin, sulindac) 

Decreased Values 
atherosclerosis, pancreatic parenchyma atrophy, diabetes mellitus, cystic fibrosis, essential 
hyperlipidemia, chronic intrahepatic cholestasls, insufficiency of pancreas, cacheXIa 

Interfering Factors: medicaments - (calcium IOns, EDTA, protamine, quinine) 

Anal}'te Age/Gender Reference Range SI Units Note 
lipa e 

Lipid Associated Sialic Acid 

<3.17 
<2.67 
7.7-56 

J,lkaul 
J,lkalll 
VII 

ee ref. 
ranges note 

(LASA) Lipid-associated sialic acid is considered a tumor marker that lacks the specUicity 
and sensitivity needed for routine cancer detection and diagnosis. Sialic acid is a name for 
a group of compounds derived from or related to N -acetylneuraminic acid. Sialic acids are 
found in glycoproteins, gangliosides and glycohpids. Sialic aCIds on cell membranes facili
tate the binding of biologically active molecules and mediate a number of cellular interac
tions (antigenicity, adhesion, recognition). LASA is a complex marker that measures the 
amount of sialic acid including sialic acid from gangliosides that are bound to serum pro
teins and sialic acid contained In circulating glycoproteins (e. g. acute phase reactants). 
Malignant cells often exhibit aberrant sialylation, which has been implicated In the loss of 
contact inhibition and the metastatic potentIal of these cells. Increased levels of sialic acid 
reflect the release and accumulation of sialyl compounds from malignant cells. 
Test Purpose.!) in conjunction with other tumor markers LASA may be useful in manag
ing selected cancer patients, 2) monitoring tumor therapy in connection with other tumor 
markers. 

Increased Values 
tumors - (breast t., melanoma, colorectum t., gastrointestinal tract I., ovarian t., pulmonary 
t., leukemia, Hodgkin's lymphoma, lymphoma, sarcoma), diseases - (inflammatory d. ), 
tissue necrosis 

Lipids 

(syn: total lipids) Lipids are heterogenous fat and fatlike water-insoluble substance com
pounds. The body stored lipids serve as a fuel source, are an important cell structure con
stituent, and serve other biological functions. Lipids include fatty acids, neutral fats, waxes 
and steroids. Compound lipids are glycolipids, lipoproteins and phospholipids. 

Increased Values - hyperlipidemia 
amyloidosis, alcoholism, anesthesia, anemia, liver cirrhosis, diabetes mellitus, chronic 
glomerulonephritis, hemodialysis, acute hepatitis, essential hyperlipidemia, hypothyroid
ism, obstructive icterus, poisoning by - (phosphorus, chloroform, cobalt, tetrachlormeth-
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ane), leukemia, lipoidosis, nephritis, nephrosclerosis, nephrosis, nephrotic sy, pancreatic 
ducts obstruction, food fat intake, pregnancy (gravidity), renal transplantation, tuberculo
sis (severe), uremia 

Interfering Factors: coffee, medicaments - (amprenavir, beta-blockers, bexarotene, 
cyclosporine, diuretics, enoxaparin, estrogens, goserelin, indinavir, levobetaxolol, mi
conazole, moxifloxacin, nelfinavir, ritonavir, saquinavir, sirolimus, steroids, tamoxifen) 

Decreased Values - hypolipidemia 
coeliac disease, lipoprotein synthesis defect, pancreatic cystic fibrosis, hyperthyroidism, 
autoimmune diseases, catabolism, malabsorption, niacin 

Lipoprotein (a) 

(Lp [aJ) Lipoprotein related to LDL class. Lp(a) is a protein attached to Apo B-IOO by disul
fide bond, also bound to Apo A. Lp(a) synthesis occurs in the liver, where it appears attached 
to Apo B. Lp(a) is strongly associated with the atherosclerotic process (independent risk 
factor for coronary artery disease and cerebral infarction). Plasma concentrations are ge
netically determined. Race dependent differences in Lp(a) concentrations are known. 
Test Purpose. I) early atherosclerotic risk recognition, 2) early ischemic heart disease symp
toms without hypercholesterolemia, 3) differential diagnosis of high HDL-C levels, 4) iso
lated extracranial a. carotis sclerosis in young people (mainly in non-smokers), 5) genetic 
family examination. 

Increased Values 
atherosclerosis, ischemic heart disease 

Analyte Age/Gender Reference Range 51 Umts Note 
Lipoprotein (a) [Lp (a)] <0.28 gil 

Lipoprotein X 

(LP-X) Lipoprotein X differs physicochemically/immunologically from other lipoproteins. 
Electrophoretically migrates with beta-fraction (LDL).Abnormai LDL lipoprotein in choles
tasis patients. It differs from LDL, because it does not react to statins administration. Increa
sed GMT activity is always connected with LP-X. Composition: 65% phospholipids, 20% free 
cholesterol, 7% proteins (apolipoprotein X). 
Test Purpose. 1) to help in the diagnosis/differential diagnosis of jaundice, 2) to assess 
cholestasis (without differentiating intra/extrahepatic cholestases). 

Increased Values 
cirrhosis - (primary biliary c., hepatic c. ), LCAT deficiency, hepatitis - (acute h., chronic 
h., h. with cholestasis), pregnancy cholestasis, obstruction - (extrahepatic 0., intrahepatic 
0. ) 

Analyte Age/Gender Rctercncc Range SI Umts Note 

Lipoprotein X <30 mg/l 
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Lipoprotein Lipase 

(LP lipase) Hydrolase class enzyme that catalyzes hydrolytic fatty acyl group cleavage from 
triacyl-glycerols in chylomicrons, VLDL lipoproteins and LDL lipoproteins. It occurs on cap
illary endothelial surfaces, especially in mammary, muscle and adipose tissue, requires apo
lipoprotein C-II as a co-factor. 

Increased Values 
hemolysis, diets high in carbohydrates and polyunsaturated fats 

Interfering Factors: medicaments - (clofibrate, nicotinic acid) 

Decreased Values 
alcoholism, untreated diabetes mellitus, primary hyperchylomicronemia (type I lipopro
teinemia), endogenic hypertriacylglycerolemia associated with obesity, hypothyroidism, 
pancreatitis, renal failure 

Interfering Factors: medicaments - (steroids) 

Lithium 

(Li) Lithium half-life is 8-20 hours, may be prolonged in renal failure. 
Test Purpose. To monitor lithium therapy. 

Increased Values 
lithium therapy overdose, sodium depletion 

Interfering Factors: medicaments - (diuretICs) 

Analyle Age/Gender Reference Range 51 Units Note 
Lithium 0.3-\.3 mmolll 

Long-Acting Thyroid Stimulator 

(LATS, syn: 7S gamma globulin, thyroid stimulatory immunoglobulin - TSI, thyroid-stimu
lating immunoglobulin, thyroid stimulatory antibodies - TSA) 
Production. Polyclonal autoantibodies, created in thyroid lymphocytes and directed against 
the thyroid-cell plasma membrane. 
Function. LATS mimics thyroid-stimulating hormone action having more prolonged effects. 
LATS stimulates the thyroid gland to produce and secrete excess thyroid hormones. This 
factor inhibits TSH secretion through the normal negative feedback mechanism. 
Test Purpose. I) to confirm Graves' disease diagnosis, 2) to aid in suspected thyroid disease 
evaluation, 3) to aid in suspected thyrotoxicosis diagnosis, especially in patients with exoph
thalmos, 4) to monitor thyrotoxicosis treatment. 

Increased Values 
exophthalmos, Graves' disease, relapse of hyperthyroidism, thyroiditis acuta, thyrotoxico
sis 
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low-Molecular Weight 8-Cell Growth Factor 

(LMW-BCGF) 
Occurrence. T-cells. 
Function. Stimulates growth of activated B-cells and B-celllines. 

lupus Inhibitor 

(syn: lupus anticoagulant, circulating anticoagulant - CAC) Belongs to antiphospholipid 
auto-antibody. The lupus inhibitor is an immunoglobulin (igA, IgG, IgM) which can inter
fere with phospholipid-dependent coagulation reactions without inhibiting the activity of 
any specific coagulation factor. It is a circulating anticoagulant that inhibits prothrombin 
to thrombin conversion. 
Test Purpose. 1) to investigate prolonged APTT not corrected by normal plasma, 2) to aid 
in diagnosis of systemic lupus erythematosus, 3) to investigate unexplained recurrent fetal 
loss, 4) to aid in diagnosis of vascular thrombosis. 

Increased Values - positive 
rheumatoid arthritis, dysproteinemias, diseases - (autoimmune d., gynecologic d., neuro
logic d., viral infectious d. ), ulcerative colitis, postpartum complications, systemic lupus 
erythematosus, healthy people, tumors, fetal loss, multiple transfused patients, plasmocy
toma (inc!. multiple myeloma), drug reactions 

Interfering Factors: medicaments - (chlorpromazine) 

luteinizing Hormone 

(LH, syn: lutropin, interstJtial cells stimulating hormone - ICSH, gonadotropin-2) The hor
mone consists of an alpha chain that is identical with FSH, thyrotropin or chorionic gona
dotropin, and a beta chain that is hormone-specific. 
Production. Anterior pituitary (adenohypophysis) hormone, gonadotropin, glycoprotein. 
Function. Stimulates the progesterone production by corpus luteum cells, testosterone by 
the Leydig's cells, ovulation, and corpus luteum formation. Induces estrogen release. Secre
tion is stimulated by norepinephrine, acetylcholine, gamma-aminobutyric acid and inhib
ited by serotonin, dopamine, and endorphins. Apart from its documented physiological role 
LH appears to be involved also in immune functions thus establishing it as one component 
of the neuroimmune network. LH has been shown to be produced also by lymphocytes. LH 
is secreted by human thymocytes and appears to act as a co-mitogen in Iymphoproliferation 
in an autocrine fashion. Released in episodic spikes during day, there is 30 % variation day 
to day. Values are highest in early sleep, lowest in late afternoon, highest in summer, and 
lowest in winter. In women sharp spike appears before ovulation. 
Hypothalamic Hormone. I) gonadotrophin-releasing hormone (GRH) = gonadoliberin and 
luteinizing hormone-releasing hormone (LH-RH) ... increases LH release, 2) follistatin and 
dopamine ... inhibit FSH, LH release. 
Test Purpose. 1) to detect ovulation, 2) to assess male orfemale infertility, 3) to evaluate ame· 
norrhea, 4) to monitor therapy designed to induce ovulation, 5) hypogonadism differential 
diagnosis mainly in male,6) differential diagnosis of pubertas tarda and hypogonadotropic 
eunuchoidism, 7) in so-called global test with hypophyseous hormones, to assess presence 
of hypopitutansm, 8) to evaluate the normalcy of hypothalamic-pituitary-gonadal axis. 
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Increased Values 
pituitary adenoma, acromegaly (early stage), anorchia, destruction of testes, primary go
nadal dysfunction, hyperthyroidism, hypogonadism, liver diseases, menopause, obesity, 
orchiectomy, precocious puberty, psychic stress, syndrome - (Klinefelter's sy, Stein-Leven
thal sy, complete testicular feminization sy, Turner's sy), failure - (gonadal f., renal f. ) 

Interfering Factors: medicaments - (antiepileptics, clomiphene, cyclophosphamide, 
ethanol, ketoconazole, naloxone, propranolol in men) 

Decreased Values 
amenorrhea, anorexia nervosa, isolated LH deficiency, diabetes mellitus, secondary gonadal 
dysfunction (male), eosinophilic granuloma, hemochromatosis, starvation, hypogonado
tropism, severe illnesses, pituitary infarction, radiation therapy, malnutrition, metastases of 
malignant tumors, tumors - (germinoma, gliomas, hamartroma, craniopharyngioma, men
ingioma, pinealoma), obesity, sarcoidosis, severe stress, syphilis, shock, tuberculosis, trauma, 
failure - (pituitary f., hypothalamic f. ) 

Interfering Factors: heavy exercise, high altitude, medicaments - (anabolic steroids, 
androgens, digitalis, digoxin, estrogens, oral contraceptives, phenobarbital, phenothia
zines, progesterone, propranolol, stanozolol, testosterone) 

Analyte Age/Gender Reference Range SI Umts Note 
Luteinizing 
Hormone (LH) < fOy 

F 
Follicular phase 
Mid-cycle 
LUleal phase 
Po tmenopause 
M 

Lymphocytotoxic Antibodies 

0.5-1.0 

0.5-\8 
15-80 
0.5-18 
18-64 
0.5-10 

lUll 

lUll 
lUll 
lUll 
lUll 
lUll 

(LCA, LCAb) Component of the cross match procedure in organ transplantation. 

Increased Values 
rejection of renal transplant 

Lysine 

(Lys) Lysine is an essential dibasic amino acid needed for optimal infant growth (growth and 
differentiation) and for adult nitrogen equilibrium maintenance. Highest lysine need is af
ter birth and during puberty. Lysine degradation goes through saccharopine, which is 
quickly degraded. Enzyme defect: lysine ketoglutarate reductase and pipekolate oxidase. 
Test Purpose.!) mental retardation differential diagnosis, 2) neuromuscular disorders dif
ferential diagnosis. 

Increased Values - hyperlysinemia 
hyperlysinemia type I (specific enzyme defect),hyperlysinemia type II (transport disorder), 
congenital lysine intolerance, saccharopinuria 
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Decreased Values - hypolysinemia 
conditions after abdominal surgery. carcinoid sy 

Analyle AgclGender Relerencc Range SI Units Nole 
Lysine 100-250 .. mol!1 

Lysozyme 

(syn: muramidase) Highly basic. carbohydrate free. low-molecular-weight protein with 
enzyme effect. 
Production. Synthesized by macrophages. neutrophils. monocytes. 
Occurrence. Lysosomes. serum. urine. saliva. sputum. tears. lung. kidney (tubular cells). 
blood cells. 
Function. Catalyses cell wall destruction (by disrupting N-acetylglucosamine) of certain 
bacteria = bacteriolysis. External secretions. containing very high lysozyme levels. which act 
as a first defense line against bacterial pathogens. Proximal renal tubulus impairment in
dicator. 
Test Purpose. I) tubular dysfunction indicator. 2) graft-rejection reaction. 3) leukemia di
agnosis and monitoring. 4) differential diagnosis of bacterial and viral meningitides. 5) 
neonatal sepsis. 6) intrauterine infections. 

Increased Values 
diseases - (chronic infectious d .• kidney d. ). heavy metals intoxication. leukemia - (mono
cyte I .• chronic myeloid I.. myelomonocyte I. ). polycythemia vera. pyelonephritis. renal graft 
rejection. sarcoidosis. tuberculosis 

Interfering Factors: medicaments - (nephrotoxic antibiotics - aminoglycozides) 

Decreased Values 
heparin. bone marrow hypoplasia. immunosuppressive therapy after transplant rejection. 
leukemia - (granulocytic I.. lymphocytic I. ) 

Analrtc AgdGcnder Reference Range 51 UOltS Note 
Lysozyme 2-9 mgfl 

Alpha-2-Macroglobulin 

(Alpha-2 M. A2MG) 
Function. Glycoprotein binding hormones. Represents about 1/3 of alpha-2-globulin frac
tion. Plasmin/protease inhibitor. It is a broad-spectrum. stoichiometric inhibitor of nearly 
all enzymes that split proteins internally (endoproteases) . In 22 % influences ESR. Irrevers
ibly inactivates trypsin. plasmin. kallikrein. chymotrypsin. pepsin. granulocyte elastase. 
collagenase. cathepsin. thrombin. factor Xa. thrombin. Alpha-2-macroglobulin appears to be 
important physiologically in clotting control. clot lysis. complement cascades. as well as in 
collagenase control from leukocytes. lysosomal cathepsin. pancreatic trypsin and chymot
rypsin. It combines rapidly with activated proteases. acting iOltially as a substrate. then 
sterically "enfolding" them and blocking further proteolytic activity toward proteins and 
other large peptides. A2M-protease complexes are then rapidly removed from circulation 
by the liver Kupffer's cells. Alveolar macrophages have destroy similar complexes. The 
interactions between A2MG and cytokines are thought to modulate the expression of acute 
phase proteins in liver hepatocytes. A2MG inhibits the growth of several tumors in vitro. 
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Test Purpose. Increased protease release condition diagnOSIs. 

Increased Values 
rheumatoid arthritis, liver cirrhosis, exercise, alpha-I-antitrypsin deficiency, diabetes mel
litus, emphysema, chronic hepatitis, acute inflammatory diseases, cerebral infarction, lupus 
erythematosus systemicus, tumors, nephrosis, plasmocytoma (incl. multiple myeloma), 
hepatic parenchyma lesions, syndrome - (Down sy, nephrotic sy), pregnancy (gravidity, 
graviditas ). 

Interfering Factors: medicaments - (estrogens, mestranol, oral contraceptives). 

Decreased Values 
arthritis - (rheumatoid a., juvenile rheumatoid a. ), fibrinolysis, gastroenteritis, peptic ul
cer disease, disseminated intravascular coagulation (DIC), extracorporeal circulation, acute 
pancreatitis, plasmocytoma, preeclampsia, sepsis, terminal stages of critically ill liver fail
ure patients. 

Interfering Factors: 30 to 50-year old males, medicaments - (dextran, fibrinolytics, 
streptokinase). 

Anal)'tc AgdGcndcr Reference Range 51 Units Note 
Alpha-2-Macroglobulin F 

M 
1.30-3.0 
\.10-2.5 

Macrophage Inflammatory Protein 

(MIP-I-alfa, MIP-I-beta) 
• Macrophage inflammatory protein I-alpha. 

gil 
gil 

Occurrence. T-cells, B-cells, monocytes, mastocytes, fibroblasts. 
Function. Chemoattracts monocytes, T-cells and eosinophils. Inhibits early hemato
poietic stem cell proliferation. 

• Macrophage inflammatory protein I-beta. 
Occurrence. T-cells, B-cells, monocytes, mastocytes, fibroblasts. 
Function. Chemoattracts monocytes and T-cells. Induces T-cells adhesion via beta-l 
integrins to endothelial cells. 

Magnesium 

(Mg) Primary intracellular electrolyte. In serum, one-third is protein bound, about 20% is 
complexed to phosphate (ATP), citrate/other compounds, and the remainder is free. This 
electrolyte is critical in nearly all metabolic processes. The kidney is the major organ that 
controlls Mg concentration in serum. 
Function. In extracellular space, affects neuromuscular irritability, response, permeability 
characteristics. Co-factor for carbohydrate metabolism enzymes (glycolysis), protein/nu
cleic acid synthesis (cell replication, nucleotide metabolism), oxidative phosphorylation, cell 
respiration. Mg is involved in cation transport i. e. Ca, Na. Mg2+ inhibits neurotransmitter 
release (competes with Ca2+), stabilizes nerve axons. Mg maintains a low resting mtracellular 
Ca ions concentration, it competes with Ca'+ for membrane binding sites, and stimulates Ca 
sequestration by the sarcoplasmic reticulum, a necessary prerequisite for the calcium "trig
ger function" in several cellular processes. Magnesium stabilizes cellular membranes by pro
ducing hpid complexes. Influences cardiovascular system function by cardiomyocyte ion 
transport system regulation as well as vascular smooth musculature tonus and reactivity. 
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Important for adenosine triphosphate (ATP) use as energy source and in clotting mecha
nisms (Ca2+ antagonist). Mg has intimate relationship to Ca and K; therefore. reduction in 
ion creates a comparable reduction in the others. About 50-60% of body Mg is in bones.ske
letal muscles (20%). other cells (19%). extracellular fluid (1 %). Highest values are in win
ter.lowest are in summer. In women decreased with menses. Changes inversely with plasma 
glucose. Day-to-day values variation is 5%. 
Test Purpose. i) to evaluate electrolyte status. 2) to assess neuromuscular or renal function. 
3) cardiac dysrhythmias. 4) differential diagnosis of ECG changes (QT interval prolonga
tion). 5) acute myocardial infarction diagnosis and monitoring. 6) prolonged diuretic the
rapy and potential nephrotoxic medicament monitoring. 7) alcoholism assessment. 8) renal 
diseases assessment. 9) parenteral nutrition monitoring. Magnesium value increases with 
intracellular determination. 

Increased Values - hypermagnesemia 
acidosis. adrenalectomy. diabetic acidosis before treatment. dehydration. diabetes mellitus 
(in elder). accidental ingestion of large amount of sea water. dialysis. eclampsia. hyperpitui
tarism. hypokalemia. hypothyroidism. renal insufficiency. lithium intoxication. catabolism. 
diabetic coma. systemic lupus erythematosus. Addison's disease. menstruation. necrosis -
(extensive cellular n .• acute tissue n. ). oliguria. plasmocytoma. muscular polytrauma. toxic 
cellular injury. increased magnesium intake - (parenteral, oral). rhabdomyolysis. uremia. 
failure - (renal f., acute hepatic f. ). 

Interfering Factors: hemolysis. enemas containing magnesium. medicaments - (acetyl
salicylic acid - prolonged therapy. aminoglycoside antibiotics. antacids with magnesi
um. calcium-containing medications. diuretics. estrogens. ethacrynic acid. laxatives. 
lithium. magnesium salts. progesterone. salicylate. thiazides. thyroid medications. triam
terene). 

Decreased Values - hypomagnesemia 
acidosis - (diabetic a., metabolic a .• renal tubular a. ). chronic alcoholism. atherosclerosis. 
jejuno-i1ial bypass. hepatic cirrhosis. phosphate depletion. disease - (celiac d .• Crohn's d., 
Paget's d. ). decreased absorption. neonatal gut immaturity. diabetes mellitus. osmotic dIU
resis. postobstructive diuresis. postoperative drains. postoperative electrolyte dysbalance. 
epilepsy, gastrointestinal fistulas. glomerulonephritis. hemodialysis. chronic hepatitis. star
vation. acute/chronic diarrhea. osteolytic processes healing. hyperaldosteronism. hyper
glycemia. hypercalcemia. primary hyperparathyroidism. pregnancy induced hypertension, 
hyperthyroidism. primary neonatal hypomagnesemia. hypoparathyroidism. chronic renal 
diseases. insufficiency - (renal i.. hepatic i. ). cardiomyopathies. ulcerative colitis. kwash
iorkor. excessive lactation, prolonged parenteral therapy. malnutrition. tumors. newborns 
- (physiologically. n. of diabetic mothers. exchange transfusion in n. ). interstitial nephri
tis. postobstructive nephropathy. acute tubular necrosis (diuretic phase). prolonged 
nasogas-tric suction (gastric probes). acute/chronic pancreatitis. plasmocytoma (incl. mul
tiple myeloma). porphyria. burns. decreased magnesium intake. excessive sweating. punc
ture of - (ascites. hydrothorax). chronic pyelonephritis. extensive small gut resection. celiac 
sprue. postrenal transplantation conditions. loss - (excessive renal I. of magnesium. I. of 
enteric fluids). idiopathic renal wasting. multiple transfusions with citrated blood. syn
drome - (malabsorption sy. SIADH). cardiosurgery procedures. renal failure. abdominal ir
radiation. villous adenoma, acute alcoholism. hypothermia. septic conditions. 

Interfering Factors: extreme physical exertion. pregnancy, medicaments - (a1desleukin. 
aminoglycosides. amphotericin B. antibiotics, atenolol. benazepril. bisoprolol. calcium 
gluconate. calcium salts. capreomycin. captopril. carbenicillin. carboplatin. chlor-
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talidone, cimetidine, cisplatin, cyclosporine, digitalis, digoxin, diuretics, enalapril, etha
crynic acid, ethanol, fosinopril, furosemide, gemtuzurnab, gentamicin, glucagon, glucose, 
hydrochlorothiazide, insulin, irbesartan, laxatives, mannitol, mercurial diuretics, meto
lazone, neomycin, oral contraceptives, pamidronate, pentamidine, phenytoin, plica
mycin, rimiterol, salbutamol, thiazides, ticarcillin, tobramycin, triamterene, urea). 

Analyte Age/Gender Reference Range 5\ UOltS Note 
Magne ium Neonates 

Children 
Adults 

Malate Dehydrogenase 

0.83- 1.1\ 
0.87- \.07 
0.79-\.09 

mmoVI 
mmolll 
mmolJI 

(MDH, MD) MD (NAD+) is an oxidoreductase class enzyme catalyzing L-malate to oxalo
acetate oxidation, reducing NAD+. Enzyme occurs both in the mitochondria/cytosol. The re
action is important in the tricarboxylic aCid cycle and malate-aspartate electron shift. MD 
(NADP+) is an oxidoreductase class enzyme that catalyzes oxidative L-malate decarboxy
lation to form pyruvate, reducing NADP+. Cytosolic and mitochondrial forms are isozymes. 
The cytosolic enzyme is a major NADPH source for fatty acid synthesis. 

Increased Values 
anemia - (sickle cell a., megaloblastic a. ), diseases - (acute hepatic d., skeletal muscle d. ), 
myocardial infarct, tumors, hemolytic conditions, trauma 

Analyte Age/Gender Reference Range 5\ Unlls Note 
Malate 
Dehydrogenase eon ate 

Children 
Adults 

Malone Dialdehyde 

\.6-4.0 
\.0-2.32 
0.83- \.73 

f1katll 
f1katll 
f1katll 

(MDA) One of dominant lipoperoxid metabolism products (polyunsaturated carboxylic 
acids oxidative product) in increased free oxygen radicals production. 

Increased Values 
diabetes mellitus, chronic cerebrovascular diseases, acute myocardial infarction (increase 
24-48 hrs, decrease up to 12 d), leukemia - (acute lymphocytic I., acute myeloid I.), Parkin
son's disease, acute pancreatitis, preeclampsia, stress, pregnancy, uremia, procedures -
(revascularization p., cardiosurgery p. ). 

Decreased Values 
hemodialysis patients 

Analyte Age/Gender Reference Range 5\ UnIts Note 
Malone Di ldehyde <6.5 j.UTloVi 
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Mammary-Derived Growth Inhibitor 

(MDGI) MDGI is a polypeptide isolated from mammary gland epithelial cells belonging to 
cytokines and involved in cell proliferation inhibition during lactation. It has an inhibitory 
effect to malignant breast carcinoma cells. 

Manganese 

(Mn) An ubiquitous element with eleven oxidation states. Manganese's major use is in the 
production steels. It is also used in the production of non-ferrous alloys, dry cell batteries, 
fertilisers, dyes, catalysts, wood preservatives, glass and ceramics, chemical industry, lead
free gasoline. Organic manganese containing compounds are used as an anti-knock petrol 
additives and fungicides. Workplace exposure to manganese fume and dusts may occur dur
ing mining and processing of the ore. Exposure of the general population to manganese 
from air, water and food sources is very low. Mn is trace essential metal element bound to 
protein. Absorbed manganese entering the portal blood may be rapidly bound to a1pha-2-
macroglobulin or remains free before rapid transport (bound to transferrin) to the liver .... 
where it is almost completely removed to bile. There is extensive enterohepatic circulation 
of manganese. The liver therefore has relatively high manganese content. 
Function. Mn is enzyme co-factor (glycosyl transferases, alkaline phosphatase, arginase, 
cholesterol biosynthesis enzymes, hydrolases,kininases, superoxide dismutase). Manganese 
is associated mainly with connective and bony tissue formation, growth and reproductive 
functions, carbohydrates and lipid metabolism. Manganese toxicity may result from man
ganese dust or fume inhalation (steel and dry cell battery industries), or from contaminated 
water ingestion. Chronic manganese poisoning has occurred in miners, foundry workers, 
welders, workers manufacturing drugs, ceramic, glass, varnish and food additives. 
Occurrence. Mitochondria of bone, liver, pancreas. 
Test Purpose.lj manganese intoxication suspicion, 2) to follow manganese concentrations 
in parenteral nutrition, 3) to detect manganese deficiency (e. g. increased nutntional re
quirements, pregnancy, alcohol abuse, chronic severe diseases). 

Increased Values - hypermanganesemia 
rheumatoid arthritis, phenylketonuria, acute hepatitis, maple syrup urine disease, hepato
biliary diseases, myocardial infarction, chronic manganese poisoning (professional, occu
pational - industrial exposure), mineral supplements, pregnancy. 

Interfering Factors: water 

Decreased Values - hypomanganesemia 
dialysis, epilepsy, phenylketonuria, sexual function disorders, seizure states, increased nu
tritional requirements, pregnancy, breast feeding, alcohol abuse, drugs abuse, chronic severe 
diseases, excessive stress conditions, postsurgery conditions, gastrectomy, severe burns, 
severe injuries. 

Interfering Factors: medicaments - (estrogens, oral contraceptives) 

Annlyle Age/Gender Reference Range SI Umts Note 

Manganese 
whole blood 
serum 

115- 119 
8-14 
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Matrix Metalloproteinases 

(MMPs) Enzymes, known collectivelly also as matrixins, are zinc-dependent endopeptida
ses that function extracellularly at neutral pH and mediate the degradation of extracellular 
matrix components. For full activity these enzymes also require extrinsic calcium ions. 
These proteases constitute a large and growing family of proteins which are highly related 
in terms of structure and enzymatic properties (MMP-l, MMP-2, MMP-3, MMP-7, MMP-8, 
MMP-9,MMP-IO,MMP-ll,MMP-12,MMP-13,MMP-14,MMP-15,MMP-16,MMP-17,MMP-
18, MMP-19, MMP-20, MMP-21, MMP-22, MMP-23). Some MMPs have been found to exist 
also as membrane-bound proteins (MMP-14, MMP-15, MMP-16, MMP-17). Their location 
at the surface of cells implies that these enzymes could playa role in the modulation of cell
matrix interactions. MMPs are usually not expressed constitutively. The expression of MMP 
genes can be modified by a variety of physiological and pharmacological signals, including 
cytokines and growth factors, bacterial endotoxins and hormones. All MMPs are synthe
sized as fairly large preproenzymes. Most of them are secreted from the cells as proenzymes 
(promatrixins). They require activation before becoming fully active and this involves regu
lated proteolysis causing the loss of the propeptide. The regulatory propeptide sequence 
contains a free cysteine residue which has the ability of binding to zinc. This interaction 
maintains latency of the enzymes, which become active once the propeptide is removed 
from the catalytic domain of the protein. MMP activation can be achieved byautoactivation 
and by a variety of other proteases, including furin, urokinase, plasmin, and various other 
members of the MMP family. The activation of these proenzymes is one of the critical steps 
that leads to extracellular matrix breakdown. MMPs have been linked with a wide array of 
biological activities and play important roles during organ development and pathological 
processes. Collectively MMPs are key enzymes for the metabolism of extracellular matrix 
proteins, including fibrillar and non-fibrillar collagens, fibronectin, laminin and basement 
membrane or interstitial stroma glycoproteins. Due to their activities these enzymes are 
considered to be important therapeutic targets for the treatment of various diseases where 
tissue degradation is part of the pathology, such as cancer and arthritis. Under physiologi
cal conditions MMPs are involved in extracellular degradation and breakdown of matrix 
proteins during normal tissue remodelling processes such as wound healing, pregnancy and 
angiogenesis. MMPs are believed to facilitate cellular migration across basement mem
branes. The release of these enzymes by various cell types has been implicated in the patho
genesis of many dis-eases and diverse invasive processes, including tissue destruction dur
ing inflammatory reactions, and diseases such as arthritis, periodontitis, glomerulonephritis, 
atherosclerosis, tissue ulceration, cancer and multiple sclerosis. Cytokines, growth factors 
and hormones have been found to regulate expression of MMPs and their inhibitors. 
• matrix metalloproteinase-l (MMP-l, previously collagenase-I, interstitial collagenase) 

initiates cleavage of interstitial type I, type II and type III collagens. Also cleaves colla
gens of types VII and X. Requires calcium and zinc as cofactors for activity. Can be acti
vated without removal of the activation peptide. Belongs to peptidase family MlOa, also 
known as matrixin subfamily. 

• matrix metalloproteinase-2 (MMP-2,previously type IV collagenase,gelatinase A, TBE-
1) cleaves type IV collagen, the main structural component of basal membrane. It cleaves 
also collagen types V, VII, X. Requires calcium and zinc as cofactors for activity. MMP-2 
is produced by normal skin fibroblasts. 

• matrix metalloproteinase-3 (MMP-3, previously stromeiysin-l, transin-l, SL-1) has the 
wide substrate specificity. It degrades proteoglycans, lammm, fibronectin and gelatins 
of type I, III, IV, V, collagens type III, IV, X, IX, cartilage proteoglycans. Activates pro
collagenase. Requires calcium and zinc as cofactors for activity. MMP-3 is secreted by 
connective tissue cells. 
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• matrix metalloproteinase-7 (MMP-7, previously matrilysin, uterine metalloproteinase, 
matrin) degrades casein, gelatins of type I, III, IV, V, fibronectin. Activates procollage
nase. Requires calcium and zinc as cofactors for activity. Released from stores - secre
tory epithelial cells of skin, gastrointestinal and respiratory systems. 
matrix metalloproteinase-8 (MMP-8, previously neutrophil collagenase) can degrade 
fibrillar type I, II, III collagens. It cleaves interstitial collagens in the triple helical domain. 
Requires calcium and zinc as cofactors for activity. Cannot be activated without removal 
of the activation peptide. It is stored in intracellular granules (neutrophils, eosinophils). 
Tissue specificity - neutrophils. 

• matrix metalloproteinase-9 (MMP-9, previously gelatinase B, gelB) could playa role in 
bone osteoclastic resorption. It cleaves gelatin type I, V and collagen type IV and V. Re
quires calcium and zinc as cofactors for activity. It is stored in intracellular granules 
(neutrophils, eosinophils). Tissue specificity - produced by normal alveolar macropha
ges and granulocytes. 
matrix metalloproteinase-IO (MMP-IO, previously stromelysin-2, transin-2, SL-2) can 
degrade fibronectin, gelatins of type I, III, IV and V, weakly collagens III, IV and V. Acti
vates procollagenase. Catalytic activity is similar to stromelysin I, but action on colla
gen type III, IV, V is weak. Requires calcium and zinc as cofactors for activity. 

• matrix metalloproteinase-II (MMP-II, previously stromelysin-3, ST3, SL-3) may play 
an important role role in the progression of epithelial malignancies. Requires calcium 
and zinc as cofactors for activity. Tissue specificity - specifically expressed in stromal 
cells of breast carcinomas. 

• matrix metalloproteinase-I2 (MMP-I2, previously macrophage metalloelastase) may be 
involved in tissue injury and remodelling. MMP-I2 has significant elastolytic activity 
and catalytic activity (hydrolysis of soluble and insoluble elastin). Requires calcium and 
zinc as cofactors for activity. Tissue specificity - fond in alveolar macrophages but not 
in peripheral blood monocytes. MMP-I2 is induced by exposure to lipopolysaccharide, 
inhibited by dexamethasone. 

• matrix metalloproteinase-13 (MMP-13, previously collagenase-3), has wide substrate 
specificity, degrading collagen type-I, type-2, type-3 and type-4. MMP-13 also cleaves 
gelatin and cartilage aggrecan. MMP-13 is inhibited by the tissue inhibitors of metallo
proteinases (TIMP-I, TIMP-2, TIMP-3). MMP-13 is expressed by stromal cells in breast 
carcinomas and produced at significant levels during fetal ossification and in arthritic 
processes. Expression of MMP-13 in osteoarthritic cartilage and its activity against type 
II collagen indicates that enzyme plays a significant role in cartilage collagen degrada
tion. MMP-13 is expressed selectively in rheumatoid arthritis synovial fluid. 

• matrix metalloproteinase-I4 (MMP-I4), exists in a membrane-bound rather than a se
creted form. MMP-I4 seems to specifically activate of pro-gelatinase A. May thus trig
ger invasion by tumor cells by activating pro-gelatinase A on the tumor cell surface. 
Requires calcium and zinc as cofactors for activity. MMP-14 is expressed on fibroblasts 
activated by concanavalin A and also in osteoclasts. MMP-I4 is expressed in trophoblas
tic cells in the decidual membrane and may have general importance in the tissue orga
nization of the early human placenta. Also has been found to be expressed on cancer cell 
membranes and probably plays an important role in tumor invasion and angiogenesis. 
It is most often overexpressed in malignant tumor tissues, including lung and stomach 
carcinomas. TIMP-2 is a naturally occurring inhibitor of MMP-14. Tissue specificity
stromal cells of colon, breast, head and neck. 

• matrix metalloproteinase-I5 (MMP-I5, membrane-type matrix metalloproteinase 2, 
MT-MMP-2, SMCP-2) has been shown to activate the zymogen of another endoprotei
nase, MMP-2. MMP-I5 is an endopeptidase that degrades various components of the extra
cellular matrix. May activate pro-gelatinase A. Requires calcium and zinc as cofactors for 
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activity. Tissue specificity - appeared to be synthesized preferentially in liver, placenta, 
colon and intestine. Substantial amounts are also detected in pancreas, lung, heart and 
skeletal muscle. Also has been shown to playa key role in tumor invasion and metasta
sis by being predominantly responsible for activation of the inactive zymogen pro-form 
of MMP-2. MMP-13 is expressed selectively in rheumatoid arthritis synovial fluid. 

• matrix metalloproteinase-16 (MMP-16, membrane-type matrix metalloproteinase 3, 
MT-MMP-3, MMP-X2) is an endopeptidase that degrades various components of the 
extracellular matrix, such as collagen type III and fibronectin. Activates pro-gelatinase 
A. Involved in the matrix remodeling of blood vessels. The short isoform cleaves fibro
nectin and also collagen type III, but at lower rate. Requires calcium and zinc as cofac
tors for activity. Tissue specifictiy - MMP-16 is expressed in human brain tissues (mi
croglial cells), heart, placenta, ovary and small intestine. The short isoform is found in 
the ovary. Present also in fetal tissues, especially in brain. Expression seems to decline 
with advanced development. 

• matrix metalloproteinase-17 (MMP-17) is expressed mainly in human brain, leukocytes, 
the colon, the ovary and the testis. It has been found to be expressed in all breast carci
nomas. 

• matrix metalloproteinase-18 {MMP-18). lts mRNA is expressed in a wide variety of nor
mal human tissues, including mammary gland, placenta, lung, pancreas, ovary, small in
testine, spleen, thymus, prostate, testis, colon and heart. 

• matrix metalloproteinase-19 (MMP-19) has been detected on the surface of activated 
peripheral blood mononuclear cells, Th-Ilymphocytes. Expression was detected in pla
centa, lung, pancreas, ovary, small intestine, spleen, thymus and prostate. Autoantibodies 
directed against MMP-19 have been found in patients with rheumatoid arthritis and in 
patients with systemic lupus erythematosus. 

• matrix metalloproteinase-20 (MMP-20 previously enamelysin) is expressed in the ame
lob lasts of the enamel organ and the odontoblasts of the dental papilla. The formation 
of dental enamel involves the cleavage and removal of most of the protein components 
of the extracellular enamel matrix, on which amelogenin is the major protein. These pro
teins are replaced by mineral ions, calcium and phosphorus, leading to a fully mineral
ized mature tissue. MMP-20 can playa central role in tooth enamel formation. 

• matrix metalloproteinase-21 (MMP-21) does not contain a highly conserved cysteine 
residue in the proenzyme domain, shown to be involved in the autocatalytic activation 
of many metalloproteinases. 

• matrix metalloproteinase-22 (MMP-22) does not contain a highly conserved cysteine 
residue in the proenzyme domain, shown to be involved in the autocatalytic activation 
of many metalloproteinases. 

• matrix metalloproteinase-23A and B (MMP-23A, MMP-23B) is expressed predominantly 
in ovary, testis, heart, pancreas and prostate. 

• matrix metalloproteinase-24 (MMP-24,MT5-MMP) is expressed in a variety of brain tu
mors (astrocytomas, glioblastomas, mixed gliomas, oligodendrogliomas, ependymomas, 
meningiomas). 

• matrix metalloproteinase-26 (MMP-26) is expressed in placenta, uterus, malignant tu
mors from different sources as well as in diverse tumor cell lines. It was suggested MMP-
26 may playa role in some of the tissue remodeling events associated with tumor pro
gression. 

Mediators of Inflammation 
• Vasoactive mediators and smooth muscle constriction mediators: stored (histamine), 

serotonin, bradykinin, produced after cell activation (arachidonic acid metabolites -
PGD2, PGE2, LTB4, LTC4, LTD4, platelet activating factor - PAF, adenosine), TXA2, C3a, 
C5a, fibrinopeptides, HMWK 
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• Chemotactic mediators: with effect on eosinophils (eosinophilic chemotactic factor of 
anaphylaxis - ECF-A, PAP), with effect on neutrophils (high-molecular chemotactic fac
tor of neutrophils - HMW-NCF, LTB4, PAF), endothelial cells adhesion increase (IL-I, 
TNF-alpha, MCP-I , LTB4, LPS) 

• Enzymes: neutral proteases (tryptase, chymase), lysosomal hydrolases (arylsulfatase, 
beta-glucuronidase, beta-hexosaminidase), other enzymes (superoxide dismutase, per
oxidase) 

Melanocyte Stimulating Hormone 

(MSH, syn: melatonin) Hormone synthesized by the pineal gland. Secretion increases by 
light exposure. It influences hormone production, implicated in sleep regulation, mood, pu
berty and ovarian cycles. MSH is antiinflammatory mediator, inhibiting IL-I inflammatory 
activity. Highest concentrations are at 4 AM and falls gradually to nadir at 8 PM. 

Increased Values 
exercise, pregnancy (3,d trimester), renal failure 

Interfering Factors: medicaments - (progesterone) 

Decreased Values 
ethanol, smoking, fasting 

Interfering Factors: medicaments - (beta-blockers) 

An.lyte Age/Gender Reference Range 51 Units Note 
Melanocyte 
Stimulating 
Hormone Adults 

7-SAM 
12AM 
12 PM 

0.S-IS.3 
0- 33 
0-200 

Melanoma Growth Stimulating Activity 

(MGSA) 
Occurrence. Fibroblasts, chondrocytes, epithelial cells, monocytes, macrophages, neutro
phils, platelets. 
Function. Chemoattraction and activation of neutrophils and stimulation of melanoma cell 
proliferation. 

Mercury 

(Hg) Mercury and its organic and inorganic compounds have been used in medicine for 
centuries as cathartics, desiccants, antiseptics, vermicides and diuretics. Mercury is a com
ponent of some materials used in dentistry. Hg compounds are found in some medications, 
fungicides and industrial processes. Mercury in the natural environment arises from out
gassing of mercury vapour from the earth's surface and burning of fossil fuels. Microorgan
isms that live in marine and freshwater sediments methylate mercury. Methyl mercury is 
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concentrated up the food chain and can be present in high concentrations in top predators. 
Elevated concentrations of mercury have been found in freshwater fish species living in 
areas subject to acid rain. Occupational exposures occur during the mining and processing 
of mercury ores, the manufacture, use and disposal of scientific instruments, batteries and 
fungicides. The major component of exposure to organic mercurials is seafood. Metallic 
mercury is readily absorbed by inhalation, whereas little is absorbed after ingestion. Inor
ganic mercury compounds are also poorly absorbed from the gut. Organic Hg compounds 
are very well absorbed from either the lungs or the gut. Inorganic Hg-compounds are lipid 
soluble. Once the compounds are absorbed, the divalent oxidation state is favored and the 
compounds concentrate in the CNS (except the brain) and the kidney. Over 90% of whole 
blood Hg is associated with erythrocytes (binds to hemoglobin). Inorganic mercury is ex
creted in the urine. Methyl mercury is secreted into the bile and mostly reabsorbed from the 
gut. Recommended specimens: whole blood, erythrocytes, urine and hair. 

Increased Values - hypermercuremia 
industrial exposure, mercury poisoning, excessive therapeutic intake 

Interfering Factors: newborn, medicaments - (penicillin) 

Decreased Values - hypomercuremia 
Interfering Factors: platinum, gold 

Methionine 

(Met) Essential glucoplastic amino acid important in sulphur metabolism. Methionine cata
bolism pathway produces S-adenosylmethionine, which serves as a methyl group donor for 
body compounds methylation. After adenosine transmethylation and cleavage, L-homo
cysteine is produced .... L-cysteine. Methionine to homocysteine change is connected with 
methyltetrahydrofolate, vitamin BI2 and B •. Because of hereditary metabolic anomaly impor
tance, sulphur amino acids are examined/evaluated together, frequently in load tests (L
methionine, vitamin B.). Neonatal screening has insufficient sensitivity, it reveals only high 
methionine values. Methionine is a main methyl group source (choline, creatinine, epi
nephrine, and N-methyl-nicotinamide synthesis). 
Enzyme defect. Cystathionine synthase and cystathionase. 

Increased Values - hypermethioninemia 
acidemia - (methylmalonic a., propionine a. ), cystathioninemia, methionine adenosyl
transferase deficiency, homocystinemia, homocystinuria, hypermethioninemia, severe liver 
diseases, septicemia, carcinoid sy, tyrosinemia 

Decreased Values - hypomethioninemia 
protein malnutrition 

An.ll)'te Age/Gender Reterencc Range SI Umts Note 
Methionine 10-'10 f1ITIol/l 
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Beta-2-Microglobulin 

(B2M) Lymphatic system non-glycated polypeptide. Renal tubular dysfunction indicator. 
Found on nucleated cells surfaces (cell membrane-associated amino acid peptide) associ
ated with HLA beta-chain (human leukocyte antigen subunit). As beta-2-microglobulin has 
been demonstrated on the surface membranes of both T- and B-lymphocytes, it is also a 
histocompatibility Y-chromosome antigen subunit as well as tumour-associated and trans
plantation antigens. 
Test Purpose. I) to evaluate renal disease, chronic lymphocytic leukemia activity, AIDS 
activity, 2) to evaluate prognosis and progression in multiple myeloma, 3) prediction of 
prognosis in HIV infection, 4) to detect dialysis amyloidosis, 5) to monitor glomerular fil
tration in renal disease. 

Increased Values 
AIDS, amyloidosis, renal dialysis, hepatitis, hyperthyroidism, diseases - (viral infectious d., 
renal d., lymphatic system d., inflammatory d. ), lymphogranuloma, Crohn's disease, tu
mours - (adenocarcinoma of the colon, chronic lymphocytic leukemia, lymphomas, mela
noma, liver t., plasmocytoma including multiple myeloma, breast t., ovary t., t. from beta
cells), renal grafting rejection, renal injury, sarcoidosis, Felty's sy, vasculitis, renal failure, 
Wilson's disease, non-cancer specific increase - (hepato-biliary tract diseases, heavy metal 
intoxication, immunodeficiency conditions) 

Interfering Factors: healthy persons, medicaments - (nephrotoxic antibiotics - amino
glycozides) 

Analytc Age/Gender Reference Range SI Units Note 
Beta-2- Micro
globulin Adult <60 Y 

Adults >60 y 
0.80-2.4 
1.00-3.00 

Mitochondrial Aspartate Aminotransferase 

mgtl 
mgtl 

(mAST) lsoenzymes of AST are cAST (cytosolic form) and mAST (mitochondrial form). In 
the human liver and most other organs, mAST represents 80% of the total, but, in the serum 
it is less 12% for both healthy and diseased condition. Serum levels slightly increase as a sign 
of severe cellular damage. 

Increased Values 
chronic alcohol abuse, hepatitis - (alcoholic h., fulminant viral h.), acute liver diseases, myo
cardial infarction, liver injury, organ damage, severe heart failure 

Molybdenum 

(Mo) Trace metal element. 
Occurrence. In trace amounts in nearly all biological materials, the highest molybdenum 
amounts are retained in the liver, skeleton,kidney. Oxidation-reduction active metal element 
occurring in three human metalloenzymes: xanthine oxidase, aldehyde oxidase, sulfite oxi
dase. Molybdenum is absorbed mainly in the stomach and small intestine. Mter absorption, 
most molybdenum is rapidly turned over and eliminated via the urine and excreted in the 
bile. 
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Test Purpose. Suspect industrial intoxication. 

Increased Values 
industrial exposure 

Decreased Values 
inborn molybdenum metabolism error 

Analyte Age/Gender Reference Range SI Units Note 
Molybdenum 8-60.3 nmoUkg 

Monoclonal Proteins 

Increased - positive 
amyloidosis, pernicious anemia, rheumatoid arthritis, benign monoclonal gammopathy, 
chronic liver diseases, leukemia, chronic lymphocytic leukemia, systemic lupus erythemato
sus, lymphomas, Waldenstrom's macroglobulinemia, tumours, plasmocytoma (incl. multi
ple myeloma), polyarteritis nodosa, syndrome - (systemic capillary leak sy, Sjogren's sy), 
thyroiditis 

Monocyte Chemotactic Protein-l 

(MCP-l, syn: monocyte chemotactic and activating factor - MCAF). 
Occurrence. Monocytes, macrophages, fibroblasts, B-cells, epithelial cells, smooth muscle 
cells and glioblastoma cells. 
Function. Chemoattracts monocytes, regulates adhesion molecule expression and cytokine 
production in monocytes. 

Motilin 

Motilin is an acid peptide, widely distributed in the gastrointestinal tract, from the eso
phagus to the colon (small intestine M-cells), including the gallbladder, biliary tract, pin
eal, and pituitary glands. 
Function. It is a strong stimulant for upper gastrointestinal tract smooth muscle contrac
tion, increases fundus/antrum/duodenum motility, as well as lower esophageal sphincter 
contractions. Action mechanism is endocrine. Fat ingestion stimulates motilin release, rele
ase is inhibited by somatostatin and oral glucose. Motilin is unique because actions are gen
erally restricted to fasting condition. 

Increased Values 
acute diarrhea, acute intestinal infection, ulcerative colitis, Crohn's disease, tropical sprue, 
irritable bowel sy 

Analytc Age/Gender Refcrence Range SI UOlts Note 
Motilin eon ales 

1m 
Adults 

28-36 
too-147 
16-28 

pmoUI 
pmoUI 
pmoUi 
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Mucoproteins 

Glycoprotein, seromucoid and plasmatic protein globulin fraction; term "mucoproteins" is 
used for glycoproteins (protein group name, which contain saccharide component) having 
more than 4% hexosamine and which pass into filtrate after deproteinization by sulfosalicy
lic acid, and perchloric acid. Also sialic acid (N-acetyl neuramine acid) belongs to saccha
ride components. To the mucoproteins belong: orosomucoid (acid alpha-I-glycoprotein), 
haptoglobin, alpha-2-macroglobulin, ceruloplasmin, thyroxine-binding globulin, group spe
cific components Gc, beta-2-microglobulin, transcortin. 
Test Purpose.l) acute and chronic inflammations diagnosis, 2) postsurgery conditions as
sessment, 3) myocardial infarction monitoring, 4) malignant tumors diagnosis, 5) systemic 
and rheumatic diseases diagnosis and monitoring, 6) liver injury, 7) perinatal infections 
diagnosis. 

Increased Values 
rheumatoid arthritis, bacterial endocarditis, diseases - (infectious d., rheumatic d., inflam
matory d. ), systemic lupus erythematosus, Hodgkin's disease, tumours, nephritis, osteomy
elitis, pneumonia, poliomyelitis, chronic progressive polyarthritis, postoperative states, tu
berculosis, ankylosing spondylitis. 

Decreased Values 
hepatic cirrhosis, infectious hepatitis, adrenal insufficiency, lipoid nephrosis, hepatic paren
chyma injury, Marfan's sy 

Analytc Age/Gender Relerence Range SI Units Note 
Mucoproteins <386 I1moVI 

Mullerian Inhibiting Substance 

(MIS, syn: anti-MUllerian hormone) MIS is expressed during the development of mamma
lian embryos. It is secreted by Sertoli cells in undifferentiated gonads and also by granulosa 
cells of the ovaries. It causes the regression of the Miillerian duct in male embryos which 
develops into tubes, uterus and upper vagina of female embryos. MIS has been implicated 
also in fetal lung development. It has been reported that MIS also inhibits the meiosis in 
oocytes and the growth of tumor cell lines. 

Increased Values 
ovarian sexcord tumor 

Decreased Values 
Hirschprung's disease 

Myoglobin 

(Mb) Myoglobin is an oxygen-binding iron containing protein not present in smooth mus
culature. Skeletal muscle and myocardium hemoprotein (found in the cytosolic fraciton) . 
In comparison to hemoglobin, myoglobin binds only one oxygen mol. Myoglobin measure-
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ment is a myocardium damage index. Because of its small size and relatively high tissue 
concentration, very rapid and pronounced increases are seen after skeletal and/or cardiac 
damage. Increases in myoglobin can be measured in many cases within 1 hour of the car
diac event (the occlusion of a coronary artery). Thus, myoglobin is an early marker of car
diac injury but lacks the specificity of an ideal marker. The protein is excreted in the urine 
and clears rapidly from the blood. 
Function. Normally transports an oxygen in mammalian muscles; red muscle tissue oxy
gen stores; with oxygen deprivation, this 0, is released by muscle mitochondria to gener
ate energy through glucose combustion to carbon dioxide and water. 
Test Purpose. I) myocardial infarction diagnosis (focus size estimation) and reperfusion 
therapy efficiency monitoring, 2) rhabdomyolysis evidence, 3) crush sy, blast sy and ther
mic damage diagnosis and monitoring, 4) medicamentous intoxication diagnosis (hypno
tics, hypolipemics), 5) endocrinopathies differential diagnosis (hypothyroidism, Conn's sy, 
diabetes mellitus), 6) hereditary metabolic muscular phosphorylase disorders (McArdle's 
disease), fructokinase, carnitine palmityltransferase, 7) malignant hyperthermia assess
ment, 8) renal damage evidence, 9) sport traumatology diagnosis, 10) systemic diseases di
agnosIs and monitoring. 

Increased Values - hypermyoglobinemia 
muscle enzyme deficiencies, muscular dystrophy, dermatomyositis, glycogenoses, malig
nant hyperthermia, hypoglycemia, hypokalemia, hypothyroidism, viral infectious diseases, 
cardiac infarction (increase at 2-6 hrs, peaking at 6-12 hrs, decrease at 12-24 h. ), intoxica
tion by - (carbon dioxide, water), skeletal muscle ischemia, cardioversion, postinfectious 
myoglobinuria, myopathies, narcotics, polymyositis, systemic lupus erythematosus, inborn 
disorders of muscular metabolism - (phosphofructokinase, phosphorylase, carnitine palmi
toyltransferase), muscle injury, overload of skeletal muscle during physical exertion, rhab
domyolysis, syndrome - (Conn's sy, crush sy), tetanus, typhoid fever, skeletal muscle trauma, 
skeletal muscle inflammation, shock conditions, recent pectoral angina attack, renal failure. 

Interfering Factors: intramuscular injectIOns, medicaments - (suxamethonium) 

Decreased Values - hypomyoglobinemia 
rheumatoid arthritis, myasthenia gravis, circulating antibodies to myoglobin. 

Analyte Age/Gender Reference Range SI Units Note 
Myoglobin 

Myosin 

F 
M 

17.0-65.5 
16.5-76 

Jig/I 
JlgJI 

(syn: myosin light chain - MLC) Myosin is found in the thick muscle myofibrilar sarcom
ere filament. Following myocardial cell necrosis, myosin is released into serum as myosin 
light/heavy-chain fragments (L -light chains are specific for heart). These chains are detect
able from 2 to 10 days after myocardial infarction onset (retrospective myocardial cell dam
age detection). Cytosol MLC is in blood after 6-14 hrs, structure bounded MLC is released 
after 22 hrs (2-phase releasing). MLC washing is performed independently from related 
myocardial area perfusion, it is necrotic changes range expression in the affected cardio
myocytes. MLC is considered to be a very good marker for infarcted area range determina
tion (better than Mb or CK-MB). 
Test Purpose. I) myocardial infarction diagnosis (focus size estimation) and reperfusion 
therapy efficiency, 2) rhabdomyolysis evidence, 3) crush sy, blast sy and thermic damage 
diagnosis and monitoring, 4) medicamentous intoxication diagnosis (hypnotics, hypolip-
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emics),5) endocrinopathies differential diagnosis (hypothyroidism, Conn's sy, diabetes 
mellitus), 6) hereditary metabolic muscular phosphorylase disorders (McArdle's disease), 
fructokinase, carnitine palmityltransferase diagnosis, 7) malignant hyperthermia assess
ment, 8) renal damage evidence, 9) sport traumatology diagnosis, 10) systemic diseases 
diagnosis and monitoring, 11) to state unstable angina pectoris prognosis. 

Increased Values 
acute myocardial infarction (increase 6-14 hrs, decrease at 14th d. ), acute!chronic myocar
ditis, cardiac surgery, cardiac trauma. 

Decreased Values 
cardiac atrophy due to - (AIDS, cachexia, severe malnutrition, tumors) 

Natrium 

(Na, syn: sodium) Principal extracellular cation. 
Function. Extracellular fluid volume control, acid-base balance maintenance and electrical 
potential maintenance in the neuromuscular system, and osmotic pressure maintenance. 
Mechanisms for maintaining plasma and extracellular fluid Na levels are renal blood flow, 
carbonic anhydrase activity, natriuretic factors, aldosterone, renin and ADH. The average 
diet provides between 8-15 g of NaCI per day; the body requires between 1-2% of the 
intake. Excess is excreted in the urme. Between 60-70% of the filtered load is reabsorbed in 
the proximal tubules with bicarbonate and water. A further 25-30% is reabsorbed in Hen
le's ascending loop, thus only a small original filter load fraction is presented to the dis-tal 
tubule. However, in the distal tubule, most important Na regulation aspect occurs under 
ACTH and aldosterone influence. Coupled with potassium exchange and/or H+ determines 
the sodium amount excreted in the urine. Highest values are in summer and lowest in win
ter. 
Test Purpose. To evaluate flUid-electrolyte, acid-base balance, and related neuromuscular! 
renal!adrenal functions. 

Increased Values - hypernatremia 
diabetic acidosis, liver cirrhosis, dehydration, cardiac decompensation, diabetes insipidus 
- (central d. i., nephrogenic d. i. ), osmotic diuresis, encephalitis, febrile conditions, hemo
dialysis, diarrhea, primary hyperaldosteronism, idiopathic hypernatremia, prolonged 
hyperpnea, diseases - (pituitary d., hypothalamic d. ), insufficiency - (renal i., cardiac i. ), 
dia-betic coma, Cushing's disease, tumours, nephritis, cystic kidney, severe burns, disorders 
- (endocrine d., water metabolism d. ), excessive sweating, increased intake of natrium - (in
fusion, hyperosmolar solutions, salt water, parenteral alimentation), comatous conditions, 
predominant loss of water, nephrotic sy, decreased total body water, increased temperature 
of environment, tracheobronchitis, trauma, vomiting, decreased natrium excretion. 

Interfering Factors: old people, medicaments - (ACTH, anabolic steroids, androgens, 
antibiotics, betamethasone, captopril, carbenicillin, carbenoxolone, cholestyramine, clo
nidine, corticosteroids, cortisone, dexamethasone, diazoxide, diuretics, enoxolone, estro
gens, ethanol, glucose, guanethidine, hydrocortisone, lactulose, mannitol, methoxyflu
rane, methyldopa, methylprednisolone, oral contraceptives, Na penicillin, prednisone, 
prednisolone, oxyphenbutazone, phenylbutazone, phosphorus salts, reserpine, sodium 
bicarbonate, sodium lactate, triamcinolone, triamterene, urea) 
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Decreased Values - hyponatremia 
acidosis - (metabolic a., renal tubular a. ), bronchial asthma, hepatic cirrhosis, diabetes 
mellitus, diuresis - (osmotic d., postobstructive d. ), encephalopathy, gastroenteritis, gastro
intestinal fistulas, diarrhea, hypersecretion of ADH (SIADH), hyperglycemia, hyperlipid
emia, hyperosmolality, hypopituitarism, hypothyroidism, polycystic renal disease, diseases 
- (renal d. with polyuria, primary chronic tubular renal d., liver d.), ileus, insufficiency -
(primary/secondary adrenocortical i., renal i., cardiac i.), intoxication - (alcohol i., ethyl
ene glycol i., methanol i., water i. ), ketonuria, hemorrhage, infusion therapy, Addison's dis
ease, tumours - (bronchogenic t., mediastinal t., cerebral t. ), nausea, interstitial nephritis, 
acute tubular necrosis, pyloric obstruction, small bowel suction, surgery, panhypopituitar
ism, pancreatitis, peritonitis, pleural effusion, pneumonia, polydipsia, burns, porphyrias, 
increased sweating, insufficient natrium intake, repeated ascitic/pleural transudate punc
ture, chronic pyelonephritis, transurethral prostate resection, conditions - (painful c., ede
matous c. ), loss of - (increased I. of natrium, gastrointestinal fluid), emotional stress, syn
drome - (malabsorption sy, nephrotic sy), tuberculosis, trauma, vomiting, parenteral 
alimentation, extreme physical exertion, failure - (acute renal f., hepatic f., congestive car
diacf. ). 

Interfering Factors: medicaments - (ACE inhibitors, acetazolamide, acetohexamide, 
aldesleukin, amiloride, aminoglycosides, amitriptyline, ammonium chloride, amphoter
icin B, atovaquone, bexarotene, bicarbonate, bumetanide, captopril, carbamazepine, 
carboplatin, chlorpropamide, chlortalidone, cholestyramine, cisplatin, citalopram, clofi
brate, clonidine, codeine, cyclophenthiazide, cyclophosphamide, dalfopristin, desmo
press in, dextran, dextrose, diuretics, ethacrynic acid, fentanyl, fluoxetine, fluvoxamine, 
furosemide, gentamicin, glimepiride, glucose, glyburide, haloperidol, heparin, hydro
chlorothiazide, hydrocodone, hydromorphone, imipramine, indapamide, indomethacin, 
ketoconazole, lactulose, lithium, lorcainide, losartan, mannitol, meperidine, mercurial 
diuretics, methadone, metolazone, miconazole, morphine, nonsteroidal antiinflamma
tory agents, oxcarbazepine, oxycodone, oxytocin, paroxetine, phenothiazines, poly
myxin, poly thiazide, propafenone, saluretics, sertraline, spironolactone, thiazides, tido
pidine, tolazamide, tolbutamide, triamterene, tricyclic antidepressants, trimethoprim, 
trimetrexate, urea, vasopressin, vinblastine, vincristine, vinorelbine). 

Analyte Age/Gender Reference Range 51 Units Note 
atrium ( odium) 

Neopterin 

I d-4 IV 

2-12m 
>ly 
Adults 

132-147 
129-143 
132- 145 
135- 145 

mmoVI 
mmoVI 
mmolJl 
mmoVI 

Neopterin is a pteridine derivative, a pyrazinopyrinidine compound. It is produced by ma
crophages after induction by interferon gamma and serves as a marker of cellular immune 
system activation. Neopterin levels can be used as prognostic predictors for certain types 
of malignancies. It is eliminated primarily in the urine, so evaluation of urinary neopterin 
levels may be useful in assessing activation of the cellular immunity system even in the 
absence of typical clinical symptoms. 
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Increased Values - positive 
HIV infection, rheumatoid arthritis, systemic lupus erythematosus, viral infectious diseases, 
tumors, tetrahydrobiopterin biosynthesis disorders, graft rejection, viral infection in trans
plant patients, conditions with impaired - (cellular immunity, renal function), autoimmune 
diseases. 

(-3 Nephritic Factor 

(C3 NeF) C-3 nephritic factor is an autoantibody belonging to the complement components 
(regulatory component). It is a potent alternative pathway activator due to its bonding and 
stabilizing abilities C3 convertase to prevent its dissociation by factors H and I. Levels of C3 
and C4 should be determined before this test is requested. 
Test Purpose. Distinguishing types of mesangiocapillary glomerulonephritis. 

Increased Values 
glomerulonephritis - (membranoproliferative g., mesangiocapillary g., post-streptococcal 
g. ), partial lipodystrophy, systemic lupus erythematosus. 

Nerve Growth Factor 

(NGF) NGF belongs to neurotrophins and cytokines, it is a protein complex of three sub
units (alpha-2, beta,gamma-2). Beta-subunit is a 7S subunit component responding for bio
logical activity; it is a dimer consisting of two identical subunits. NGF is involved in Alzhei
mer's disease pathogenesis, in autoimmune/sensoric neuropathy development. 
Occurrence. Smooth muscle cells, fibroblasts, activated macrophages, epithelial cells, neu
rons, astrocytes, Schwann's cells. 
Function. Stimulates growth and differentiation of B-cells. Plays a critical role in the devel
opment of sympathetic and some sensory neurons. NGF is involved in vitality development! 
maintenance of embryonic neurons. Enhances histamine release from mast cells. 
Test Purpose. I) dementia differential diagnosis, 2) peripheral neuropathy diagnosis from 
etiopathogenesis point of view. 

Analytc AgclGcnder Reference Range 51 UOIls NOle 
erve Growth 

Faclor Bela 

Neuron-Specific Enolase 

5-10 pg/ml 

(NSE) Neuron-specific enolase is one of the five isozymes of the glycolytic enzyme, enolase. 
This enzyme is released into the CSF when neural tissue is injured. Neoplasms derived from 
neural or neuroendocrine tissue may release NSE into the blood. The test may have value 
in predicting response to therapy. NSE is a useful adjunct in the monitoring of patients with 
small cell lung cancer. There is evidence that the level of serum NSE correlates with tumor 
burden. NSE is a tumor marker. 
Test Purpose. To monitor a progress of neural crest tumors, including small cell carcinoma 
oflung. 
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Increased Values 
hemolysis, lung diseases, pneumonia, septic shock, cranial trauma, tumors - (pheochromo
cytoma, gastrinoma, carcinoid, bronchogenic small-cell carcinoma, medulloblastoma, mela
noma, neuroblastoma, retinoblastoma, seminoma, t. of pancreas, t. of kidney, t. of thyroid, 
Wilm's tumor), uremia on dialysis. 

Anal}'l~ Age/Gender Reference Range SI VIIlIS NOle 
euron- pecific 

Enola c 

Neurotensin 

0-12 nglml 

Gastrointestinal hormone with neuroendocrine and partial paracrine action mechanism. 
Neurotensin is an amino acid peptide, that is produced by endocrine ileal mucosa and large 
intestine N-cells and then released by mixed meal and long-chain fatty acids. 
Function. Inhibits gastric acid and gastric emptying, decreases pancreatic bicarbonate juice, 
intestinal secretions, esophageal/intestinal sphincter tonus, increases intestinal motor ac
tivity, induces vasodilation and hypotension. Neurotensin serves as neurotransmitter in the 
brain. Gastrocolic reflex is probably a neurotensin function. 

Increased Values 
after meals, renal failure 

Decreased Values 
Interfering Factors: medicaments - (morphine) 

Neutrophil Chemotactic Factor 

(syn: high-molecular weight neutrophil chemotactic factor - HMW-NCF) 
Function. Neutrophils chemotactic attraction, deactivation, and allergic reaction mediator. 

Nickel 

(Ni) Serum and urine levels are useful indices of chronic environmental exposure and expo
sure to ink, magnets, spark plugs, paints, stainless steel, enamels, ceramics, batteries, electro
nics, glass and alloys manufactures. Exposure most often occurs in the industrial environ
ment either through the inhalation of nickel dust or dermal contact with nickel compounds. 

Increased Values 
ethanol, industrial exposure, acute myocardial infarction, tissue necrosis, dialysis patients, 
burns, acute stroke, trauma, renal failure 

Decreased Values 
diseases - (renal d., hepatic d. ) 

Anal)'te Age/Gender Reference Range Sl Vnlts Note 
Nickel 0.13- 0.76 l'ffioVl 
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Non-protein Nitrogen 

(NPN) The nitrogenous blood constituents exclusive of the protein bodies consists of the 
nitrogen of urea, uric acid, creatine, creatinine, amino acids, polypeptides and an undeter
mined part known as a rest nitrogen. These compounds are by-products of proteins or nu
cleic acids. 

Increased Values 
prerenal azotemia, high-protein diet, renal diseases, urinary tract obstruction, pregnancy 
(3,d trimester) 

Decreased Values 
severe hepatic insufficiency, hepatic necrosis 

Norepinephrine 

(syn: noradrenaline, levarterenol) One of the naturally occurring catecholamine, neurohor
mone. 
Production. Adrenal gland (by the medulla in response to splanchnic stimulation; stored in 
the chromaffin granules), peripheral nerve endings (postganglionic adrenergic nerves) and 
some brain neurons. Tyramine provokes release. Major urine metabolite source. 
Function. It is a major neurotransmitter that acts on alpha- and beta-l adrenergic receptors, 
increases blood pressure, peripheral vascular resistance and blood glucose level (slightly), 
decreases heart rate, skin and renal blood flow, and splanchnic blood flow. Predominantly 
released in response to hypotension and stress. 

Increased Values 
progressive muscular dystrophy, pheochromocytoma, ganglioblastoma, ganglioneuroma, 
hypoglycemia, hypothyroidism, diseases - (kidney d., thyroid d. ), acute myocardial infarc
tion, diabetic ketoacidosis, myasthenia gravis, neuroblastoma, paraganglioma, burns, post
operatively, severe stress, shock, thyrotoxicosis, anxiety, extreme exercise. 

Interfering Factors: medicaments - (alpha-methyldopa, desipramine, dopamine, etha
nol, felodipine, fenoterol, furosemide, hydralazine, insulin, isoproterenol, metoprolol, 
prazosin, quinidine, salbutamol) 

Decreased Values 
anorexia nervosa, autonomous nervous system dysfunction, orthostatic hypotension 

Interfering Factors: medicaments - (nifedipine) 

5-Nucleotidase 

(5-NT, syn: nucleotidase) Enzyme specific to the liver, phosphatase that acts only on nucleo
side-5 phosphates (such as AMP) releasing inorganic phosphate. The enzyme is widely dis
tributed throughout body tissues and it is principally localized in the cell cytoplasmic mem
brane (mainly in hepatobiliary tract). 5-NT levels measurement helps determine whether 
ALP elevation originates from skeletal or hepatic diseases. 5-NT remains normal in skeletal 
disease and pregnancy, thus more specific for assessing hepatic dysfunction than ALP or 
leukocytic ALP. 5-NT parallels the increases of alkaline phosphatase and leucine ami
nopeptidase in hepatobiliary diseases. It is a relatively good intrahepatic lesion indicator. 
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Test Purpose.!) to distinguish between hepatobiliary and skeletal disease, when elevated 
ALP level source is uncertain, 2) to help differentiate biliary obstruction from acute hepato
cellular damage, 3) to detect hepatic metastasis in jaundice absence, 4) primary biliary cir
rhosis diagnosis, 5) to aid in differential diagnosis of hepatobiliary disease during pregnancy. 

Increased Values 
hepatic cirrhosis, hepatitis, cholelithiasis, cholestasis, graft vs. host disease, diseases -
(hepatobiliary d., bone d. ), hepatic ischemia, hepatic tumors, liver metastases, hepatic 
necrosis, extra/intrahepatic biliary obstruction, acute lymphoblastic leukemia, pregnancy 
(3rd trimester) 

Interfering Factors: children, elderly people, medicaments - (acetaminophen, acetylsali
cylic acid, androgens, anticonvulsants, asparaginase, chloramphenicol, chlorpromazine, 
estradiol, hepatotoxic agents, indomethacin, meperidine, methyltestosterone, morphine, 
nandrolone, penicillamine, penicillin, phenothiazines, tolazamide, tolbutamide) 

Analyle Age/Gender Reference Range SI Un lis Nole 
5-Nucleolida e 33-250 

Oncostatin M 

(OSM) OSM belongs to glycoprotein-character cytokine. 
Occurrence. T -cells, monocytes, macrophages. 

nkalll 

Function. Inhibits proliferation of certain melanomas and other solid tumors, endothelium 
and embryonic stem cell proliferation; stimulates normal fibroblasts and AIDS-Kaposi's 
sarcoma-derived cell growth. The antiproliferative activity of OSM for some cells lines is 
synergised by TGF-beta and IFN-gamma. It promotes the growth of human fibroblasts, vas
cular smooth muscle cells and some normal cell lines. Oncostatin M is involved in acute 
phase protein and vasoactive peptide synthesis; induces leukemic cell, fibroblasts and neu
ronal cell differentiation. 

Ornithine 

(Orn) Non-essential amino acid, belongs to so-called ornithine cycle amino acid group (or
nithine, citrulline, arginine, argininosuccinic acid). Ornithme is one urea cycle intermedi
ate metabolite that is not incorporated into natural proteins. Rather, it is arginine generated 
in the cytosol and must be transported into the mitochondria where it is used as a enzyme 
OTC substrate (ornithine transcarbamoylase) to form citrulline. 
Enzyme defect. Ornithine keto-acid-transaminase. 

Increased Values 
hemolysis, hyperornithinemia, severe burns 

Decreased Values 
conditions after abdominal surgery, carcinOid sy, chronic renal failure 

Analyle Age/Gender Reference Range SI UOIIS NOle 
Ornilhine conale 

Children 
Adults 

120- 220 
50- 200 
50- 120 

flmol/l 
flmol/l 
flmol/I 
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Ornithine Carbamoyltransferase 

(OCT, syn: ornithine transcarbamoylase) 
Function. OCT catalyzes the second enzymatic urea cycle reaction and the ornithine carba
moyl phosphate carbamoylation to form citrulline. The enzyme is located almost exclusively 
in the liver mitochondria, the intestinal mucosa, and leucocytes. OCT is a sensitive indica
tor of hepatocellular damage. 
Test Purpose.!) infant hyperammonemias differential diagnosis, 2) to detect minimal liver
cell damage in various disorders. 

Increased Values 
hepatic cirrhosis, drug toxicity, alcoholism, enteritis, acute viral hepatitis, myocardial inf
arction, liver diseases - (infective I. d., parasitic I. d. ), collagen vascular diseases, obstruc
tive jaundice, metastatic liver tumors, liver cancer, liver necrosis, congestive heart failure 

Interfering Factors: alcoholism, dietary changes, medicaments - (acetaminophen, amio
darone, anabolic steroids, androgens, anti-thyroid agents, azlocillin, carbamazepine, car
mustine, dantrolene, daunorubicin, disulfiram, doxorubicin, erythromycin, estrogens, 
etrenitate, gold compounds, halothane, isoniazid, ketoconazole, mercaptopurine, meth
otrexate, methyldopa, mezlocillin, naltrexone, nitrofurantoin, oral contraceptives, phe
nothiazines, phenytoin, piperacillin, plicamycin, rifampin, sulfonamides, tetracyclines, 
valproic acid) 

Decreased Values 
inborn metabolic defect of OCT, congenital hyperammonemia 

Interfering Factors: mercuric salts 

Orosomucoid 

(syn: alpha-I-acid glycoprotein - AGP) Early acute phase reactant, high-weight molecular 
protein belonging to the main serum glycoproteins. Orosomucoid saccharides proportion 
weight is up to 45%, giving properties of solubility and thermostability. It has a great genetic 
polymorphism (saccharide proportion and protein component), looks like CEA with amino 
acid homology and partially immunologically, bonds progesterone, is bound to cyanocobal
amin, and involved in hemocoagulation and immunological processes. Biological half-time 
is 5 days. Orosomucoid is used as an early glomerular filtration decrease indicator. Exami
nation sensitivity is lower in chronic inflammatory diseases. 
Test Purpose.!) it is mainly used to monitor acute phase reactions, 2) malignancy moni
toring, 3) renal diseases diagnosis. 

Increased Values 
rheumatoid arthritis, alcoholic liver cirrhosis, glomerulonephritis, acute hepatitis, diseases 
- (autoimmune d., severe infectious d., severe inflammatory d.), myocardial infarction, sys
temic lupus erythematosus, Crohn's ileitis, tumors, surgery, pneumonia, burns, acute phase 
reactions, trauma 

Interfering Factors: medicaments - (corticosteroids, oxymetholone) 

Decreased Values 
hepatic cirrhosis, pulmonary embolism, malnutrition, severe hepatic damage, severe pro
tein losing, nephrotic sy, pregnancy (I" trimester) 
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Interfering Factors: early childhood. medicaments - (estrogens. oral contraceptives. 
tamoxifen) 

Analyle Age/Gender Reference Range SI Umls Note 
Orosomucoid 

Osmolal Gap 

F 
M 

Q.40-1.20 

0.50- 1.30 

Difference between measured and calculated values. 

Increased Values 

gil 
gil 

acidosis - (lactate a .• diabetic a. ). ethanol ingestion. hyperlipidemia. hyperproteinemia. in
toxication by - (acetone. ethylene glycol. paraldehyde. methanol. isopropyl alcohol). shock 
conditions. renal failure. 

Osmolality 

(syn: serum osmolality) Osmolality measures the concentration of all dissolved osmotically 
active particles in a solution. It is the most important parameter for internal water balance 
assessment. For interpretation it is necessary to consider water regulatory mechanisms. elec
trolyte. and acid-base balance. Osmolality can be calculated according to the formula: Osm 
(mosmolikg) = 2 x Na + glucose + urea. If the measured osmolality exceeds the calculated 
osmolality by more than 5 mosmo1!kg .... osmotic gap arises. This gap arises mainly in os
motic active agents intoxication; with unclear origin comatose conditions the gap more than 
15 mosmo1!kg. suggests intoxication. or endogenous osmotic active agent accumulation. 
lactate is the most frequent. Hyperosmolality .... antidiuretic hormone secretion stimulation 
.... i water reabsorption in renal tubules -> more concentrated urine and less concentrated 
serum. A low serum osmolality leads to ADH release .... results in J. water reabsorption and 
large dilute urine amount. Water deficiency - dehydration - hyperosmolality. Water excess 
- hyperhydration - hypoosmolality. The same conditions that reducelincrease serum so
dium affect osmolality. 
Test Purpose. I) to evaluate electrolyte and water balance. 2) to evaluate hyperosmolar sta
tus and hydration status. 3) to evaluate dehydration and acid-base balance. 4) to evaluate 
seizures. 5) to evaluate clue to alcoholism. methanol toxicity. ethylene glycol ingestion. 6) to 
evaluate antidiuretic hormone function. liver disease. hyperosmolar coma. hypernatremia. 

Increased Values - hyperosmolality 
azotemia. alcoholism. relative water deficiency in solutes excess - (glucose. mannitol. NaC!. 
urea). hypertonic dehydration. diabetes insipidus. diabetes mellitus. gastrointestinal fistu
las. diarrhea. hyperglycemia. hypertonic hyperhydration. hypercalcemia. hypernatremia. 
hyperventilation. hypokalemia. chronic renal diseases. sickle cell disease. renal insufficiency. 
poisoning by - (ethanol. ethylene glycol. methanol). acute catabolism. diabetic ketoacido
sis. ketosis. diabetic coma. cerebral lesions. Addison's disease. renal tubular necrosis. burns. 
sweating. insufficient water intake - (parenterally. orally). severe pyelonephritis. sepsis. 
water loss. shock. uremia. vomiting. incorrect parenteral alimentation. febrile conditions 

Interfering Factors: medicaments - (corticosteroids. diuretics. ethanol. insulin. inulin. 
mannitol. methoxyflurane. urea) 
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Decreased Values - hypoosmolality 
liver cirrhosis, natrium deficiency, hypotonic dehydration, osmotic diuresis, diarrhea, star
vation, hypotonic hyperhydration, hypoproteinemia + hyponatremia, hypothyroidism, 
insufficiency - (renal i., cardiac i. ), chronic catabolism, Addison's disease, water excess, rela
tive water excess in electrolyte deficiency, replacement of isotonic fluid loss with water, 
nephritis, panhypopituitarism, burns, pancreatitis, peritonitis, excessive endogenous/exog
enous water intake, conditions - (painful c., postoperative c. ), stress, syndrome - (adreno
genital sy, sy of inappropriate ADH secretion, paraneoplastic sy associated with lung car
cinoma, nephrotic sy), decreased water excretion, proximal renal tubular acidosis, salt-los
ing nephropathy, genito-urinary tract obstruction, vomiting, pyelonephritis, polycystic kid
ney disease, congestive heart failure 

Interfering Factors: medicaments - (carbamazepine, chlortalidone, cisplatin, citalo
pram, cyclophosphamide, diuretics, fluoxetine, fluvoxamine, hydrochlorothiazide, lor
cainide, poly thiazide, terbutaline, thiazides) 

Analyte Age/Gender Reference Range 51 Un its Note 
Osmolality 

Osteocalcin 

eonate 
Adult <6Oy 
Adults >60 y 

265-275 
275-295 
280-300 

mmollkg 
mmol/kg 
mmoUkg 

(syn: bone Gla protein - BGP) Vitamin K-dependent, calcium-binding bone protein; the 
most abundantlbest determined non-collagen protein (49 amino acids) in bone. 
Production. Osteocalcin is synthesized in the skeleton by osteoblasts, the cells responsible 
for bone formation, and under the vitamin 03 control J, incorporation into extracellular 
bone matrix. Osteocalcin creates 1-2% of the bone proteins. Increased total osteocalcin in 
serum reflects new osteoblastic synthesis, not bone resorption. N-terminal fragment is a 
main osteocalcin fragment. Gamma-glutamic acid fragment gamma-carboxylation level can 
be problematic during examination (gamma-carboxylation changes immunoreactivity, low
molecular osteocalcin increases with ageing and changes with vitamin intake). Incompletely 
carboxylated osteocalcin concentration is a prospective femur collum fracture risk indica
tor. 
Function. Osteocalcin appears to be a sensitive non-invasive bone metabolism marker 
(osteoformation). Its physiological importance is not clear; it seems to inhibit Ca and P 
deposition into bones and prevent excessive mineralization. It bounds hydroxyapatite with 
high affinity during osteoclastic resorption; bone matrix osteocalcin is released into circu
lation as nonimmune fragments. These fragments are cleared by the kidney and appear in 
the urine as gamma-carboxyglutamic acid metabolites (Gla). The serum osteocalcin levels 
parallel alkaline phosphatase activity. Osteocalcin is excreted via the kidney; concentration 
rises intensely in glomerular filtration decrease. Highest values are at night and early in the 
morning, falls to nadir in early afternoon, increases later afternoon, with women higher 
concentrations are in luteal phase. Within-day level variation is 50-100%. Day-to-day vari
ation is 50%. 
Test Purpose. 1) osteoporosis diagnosis and bone turn-over differential diagnosis, 2) diag
nosis and monitoring of malignant tumors with bone metastases, 3) primary hyperparathy
roidism diagnosis, 4) renal osteopathies diagnosis, 5) to help in patogenetically unclear ALP 
activity increase, 6) to help in renal failure diagnosis. 
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Increased Values - hyperosteocalcinemia 
adolescent growth spurt, acromegaly, exercise, menstruation cycle, hypercalcemia of ma
lignancy, hyperparathyroidism, primary/secondary hyperthyroidism, lactation, Paget's dis
ease, tumors, metastatic skeletal tumors, obesity, renal osteodystrophy, osteogenesis imper
fecta, osteoarthritis, osteoporosis, recent fractures, chronic renal failure 

Interfering Factors: female gender, race, diurnal rhythms, seasonal variation, age over 
50 years, medicaments - (anticonvulsants, calcitrol, fluorides, growth hormone, omepra
zole, thyroid hormones, vitamin D3) 

Decreased Values - hypoosteocalcinemia 
anorexia nervosa, primary biliary cirrhosis, menstruation cycle, growth hormone deficiency, 
ethanol, hypercalcemia of malignancy, hypoparathyroidism, hypothyroidism, diseases -
(acute d., liver d. ), metastases of malignant tumors, osteoarthritis, osteomalacia, postmeno
pausal osteoporosis, plasmocytoma (inc!. multiple myeloma), pregnancy (1st trimester) 

Interfering Factors: race, diurnal rhythms, seasonal variation, medicaments - (calcito
nin, corticosteroids, coumarine anticoagulants, estrogens, glucocorticoids, oral contra
ceptives, tamoxifen, thiazides, warfarin) 

Anall'te Age/Gender Relerence Range 51 Unats Note 

o leoca\Cin 3.0-5.4 

Oxalate 

Normal oxalate is derived from dietary oxalic acid (about 10%), from food, ascorbic acid 
metabolism (35-50%) and glycine (40%). Oxalic acid and its salts are used as cleaning and 
bleaching agents. 

Increased Values 
hereditary primary hyperoxaluria, oxalate poisoning 

Interfering Factors: medicaments - (methoxyflurane) 

Oxytocin 

Production. Posterior pituitary hormone (neurohypophysis). 
Release. Nipple irritation during breast feeding (suckling). Stretch receptors in the uterus 
and possibly in the vaginal mucosa may also initiate oxytocin release. Emotional stress in
hibits lactation. Placental enzyme oxytocinase breaks oxytocin during pregnancy. 
Function. Uterine contraction during labour (uterokinetic effect), breast milk flow stimula
tion by myoepithelial muscle fibre contractions in the milk ducts .... milk ejection. In women 
the levels increase to peak near ovulation time, nadir in late luteal phase. 

Increased Values - hyperoxytocinemia 
hemoconcentration, pregnancy (3rd trimester) 

Interfering Factors: medicaments - (oral contraceptives) 

Decreased Values - hypooxytocinemia 
psychic factors, stress 
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Pancreatic Polypeptide 

(PP) Gastrointestinal hormone with endocrine and paracrine mechanism action. 
Production. Pancreatic and duodenal PP-cells. All ingested nutrients stimulate PP release, 
e. g. triacylglycerols and glucose; protein is the most potent. PP release is mediated by va
gal stimulation and insulin-induced hypoglycemia. 
Function. PP has a biphasic effect, initially increasing -+ then inhibiting pancreatic enzymes, 
water and electrolytes secretion. PP thus opposes secretin and CCK stimulatory effects. PP 
also increases gut motility and gastric emptying, as well as pyloric, ileocecal sphincters, 
colon and gallbladder relaxation. Marked episodic level fluctuations, average 200% within
day variation. 
Test Purpose. 1) suspect endocrinous active gastrointestinal tract tumor, 2) secretory diar
rhea diagnosis/monitoring. 

Increased Values 
diabetes mellitus, duodenal ulcer disease, pancreatic insufficiency, carcinoid, advancing age, 
metastases of islet tumors, tumors - (adenocarcinoma of pancreas, t. of colon, gastrinoma, 
glucagonoma, insulinoma, t. of rectum, t. of thyroid, VIPoma, t. of stomach), multiple en
docrine neoplasia (MEN), renal failure 

Interfering Factors: postprandial condition, stress 

Decreased Values 
chronic pancreatitis with exocrine insufficiency 

Interfering Factors: medicaments - (anticholinergics, morphine) 

Analytc Age/Gender Reference Range SI Units Note 
Pancreatic Polypeptide <ISO pmoVI 

Pantothenic Acid 

Beta-alanine and pantoic acid amide. Vitamin B-complex component (vitamin B,). Panto
thenic acid is widely spreaded naturally in coenzyme A form. Pantothenic acid eaten with 
food is hydrolyzed on pantein in the intestine and together with pantothenate is absorbed. 
Human intestine flora synthesizes a sufficient amount of acid. 
Test Purpose. Deficiency evidence. 

Decreased Values 
anorexia nervosa, conditions - (immunodeficiency c., septic c. ), malabsorption sy, pro
longed parenteral nutrition 

Vilamm 8 4.7-8.4 lU'lolJl 
(pantoth nj cid) 

Para proteins 

Monoclonal immunoglobulin forms come from one plasmocyte or cell clone. To the mono
clonal immunoglobulins belong complete immunoglobulin molecules, Bence Jones protein, 
and free immunoglobulin H-chains. 

282 BiochemICal/ Laboratory Parameters In Biological Matenals 



Test Purpose. 1) to help in diagnosis of myeloma. Waldenstrom's disease. heavy chain 
disease. Bence Jones myeloma. 2) to help in diagnosis of anemias. blood clotting disorders. 
hyperproteinemias. Bence Jones proteinuria. and unexplained ESR acceleration. 

Increased Values - paraproteinemia 
gammopathy - (benign monoclonal g .• polyclonal g. ). heavy chain disease (Franklin dis
ease). Bence Jones myeloma. myelomatosis. Waldenstrom's macroglobulinemia. malignant 
lymphoproliferative diseases. cryoglobulinemia. 

Parathyroid Hormone 

(PTH. syn: parathormone. parathyrin) 
Production. Polypeptide hormone (a molecule of 84 amino acids) synthesized and secreted 
from parathyroid chief epithelial cells. There are 2 pre-steps (pre-PTH and pro-PTH) in 
intact PTH synthesis. It is metabolized in circulation on 2 main fragments. the N-terminal 
(biologically active. half-time few minutes) and the C-terminal fragment. Mid-regional frag
ment (antibody against synthetIc fragment 44-68. biologically inactive. half-life about 3 -
5 hours) also exists. This first generation of PTH assays measure many blood borne frag
ments of PTH along with PTH. The second generation PTH assays are called "intact" PTH 
assays and they measure a large fragment of PTH (likely PTH 7-84) along with PTH. This 
PTH 7-84 fragment is a biological inhibitor of PTH. The third generation of PTH assays 
(most sensitive) measure only PTH 1-84. 
Function. Calcium/phosphate homeostasis regulating hormone through its combined ac
tions on the bone. intestme and kidney. Parathormone increases the extracellular calcium 
fluid level by the osteolysis stimulation which effects the osteoclasts. Increases Ca2+ and Mg2+ 
renal tubular reabsorption. decreases phosphate and bIcarbonate renal tubular reabsorp
tion. PTH also increases lactate and ALP production. PTH causes the intestine to increase 
calcium and phosphorus absorption. Parathormone is involved in calcIUm resorption from 
small intestine by vitamin D3. PTH stimulates the 1.25(OH),D3 production via 25-hydroxy
cholecalciferol hydroxylation -+ whIch stimulates calcium and phosphorus intestinal 
absorption. A substantial part of the PTH effect can be focused on the calcitriol effect. In 
dialysis patients good laboratory medicine IS to Identify which dialysis patients have ady
namic low bone turnover disease in order to avoid soft tissue and vascular calcificatIOn from 
mistreatment with vitamin D. A large bone histology study revealed that neither the 1" or 
2"d or 3,d generation of PTH assays could satisfactorily identify which dialysis patients who 
had never received vitamin D therapy had adynamic low bone turnover disease. However. 
when a ratio of 3,d generation PTH/PTH 7-84 was calculated that then those patients with 
adynamic low bone turnover disease could be identified as they all had a ratio value of less 
than one. The PTH 7-84 is calculated by subtracting the 3,d generation PTH test value from 
a 2"d generation PTH test value (when that 2"d generation PTH test has 100% cross reactiv
ity with PTH 7-84). Then the ratIo is determined by dividing the 3,d generation PTH test 
value by the calculated PTH 7-84 value. A ratio of less than 1.0 indicates adynamic low bone 
turnover. 
Release. Mainly by calcium level decrease. magnesium level decrease. phosphorus level in
crease. Release inhibition is mediated by increased calcium levels. Metabolism: m the liver 
and kidney. Highest values are at 4 PM. It gradually decreases to nadir at 8 AM. Within-day 
variation is 30%. Values are higher in summer than in winter; in women gradual increase 
peaks at midcycle. 
Test Purpose. 1) to aid differential diagnosis of parathyroid disorders. 2) C-terminal PTH 
- secondary and terciary hypoparathyroidism assessment. 3) N-terminal PTH - diagnosis 
of primary hypoparathyroidism. 4) mid-regional PTH is the most potent parameter because 
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of the great indication range and possibility of parathyroidism assessment, 5) to monitor 
patients undergoing renal dialysis, 6) to help in the diagnosis of tumors and hyperplasia of 
the parathyroid gland as well as in localizing hyperfunctioning parathyroid tissue by assay 
of samples obtained via venous catheterization. 

Increased Values 
vitamin D deficiency, fluorosis, primary hyperparathyroidism - (adenocarcinoma, parathy
roid hyperplasia), secondary hyperparathyroidism, familial hypocalciuric hypercalcemia, 
hyperthyroidism, hypocalcemia, transient neonatal hypocalcemia, hypomagnesemia, dis
eases - (chronic renal d., liver d . ), renal insufficiency, tumors of - (kidney, pancreas, lung, 
ovary, pituitary gland, liver, breast), ectopic PTH-producing tumors, nephrolithiasis, obes
ity, osteomalacia, pseudohypoparathyroidism, pseudogout, rickets, syndrome - (DiGeorge 
sy, malabsorption sy, paraneoplastic sy, Zollinger-Ellison sy), pregnancy (1" trimester), spi
nal cord trauma, urolithiasis, renal failure 

Interfering Factors: lactation, postprandial, medicaments - (antiepileptics, anticonvul
sants, corticosteroids, estrogens, furosemide, glucocorticoids, isoniazid, lithium, octreo
tide, omeprazole, phenytoin, rifampicin) 

Decreased Values 
hemochromatosis, hypercalcemia, hyperthyroidism, transient neonatal hypocalcemia, 
hypomagnesemia, hypoparathyroidism, thymic hypoplasia, diseases - (autoimmune d., 
hereditary d. ), intoxication by - (aluminium, vitamin A and D), Graves' disease, Wilson's dis
ease, metastatic bone tumors, hematopoietic malignancies, following I 131 therapy, sarcoi
dosis, postoperative states, syndrome - (DiGeorge sy,milk alkali sy), pregnancy (3rd trimes
ter) 

Interfering Factors: exercise, high-protein diet, milk ingestion, medicaments - (cimeti
dine, calcium gluconate, pindolol, propranolol, ranitidine, thiazides) 

Analyte Age/Gender Reference Range SI Umts Note 
Parathormone Children 55-195 

Adult M 67- 135 
Adult F 50-88 

1.5-6.5 
pregnancy 80-230 

Parathyroid Hormone-Related Protein 

ngil 
ngil 
ngil 
pmolll 
ngll 

(PTHrP) The test is of value as a tumor marker in some malignancies to monitor progress. 

Increased Values 
tumors, lymphedema, renal insufficiency, non-malignant pheochromocytoma, mammary 
hypertrophy, normal lactation 

Analyte Age/Gender Reference Range SI Units Note 
Parathyroid 
Hormone-Rei led 
Protein Antibodies 1- 34 

Antibodies 53-84 
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Pemphigoid Antibodies 

Test Purpose. To help in diagnosis of bullous skin diseases. 

Increased Values - positive 
bullous pemphigoid 

Pemphigus Antibodies 

Intercelullar cement substance antibody is specific for pemphigus. 
Test Purpose. To help in diagnosis of bullous skin diseases, 2) to help in differentiation be
tween pemphigus and pernhigoid. 

Increased Values - positive 
pemphigus, burns, drug reactions, extensive skin damage 

Pepsin 

Production. Main gastnc cells, mucous neck cells. It is in serum as an mactive precursor 
(pepsinogen), which activates to pepsin by acidifying. Pepsin begins proteolysis, stimulated 
by cholinergic (vagal) input and local gastric acid. 

Analyte Age/Gender Reference Range SI Units Note 
Pepsin 

Pepsinogen 

eonate 
Children 
Adult 

10-138 
17-51 
13-43 

(PSG) Pepsinogen is an mactive pepsin precursor. 

nkatll 
nkat/l 
nkatll 

Production. Most pepsinogen (99%) is synthesized and stored as zymogen granules and 
secreted by gastric mucose glands main cells .... enters the stomach where it is activated to 
pepsin. Seven pepsinogen blood fractions have been identified; 5 of them are called group 
I (PSG I, pepsinogen A) and are found only in fundus main and mucous neck cells, two 
are called group II (PSG II, pepsinogen C) and are found in other stomach and duodenum 
glands. Pepsinogen I is present in serum and urine (higher levels). Pepsinogen II is present 
in serum and seminal fluid. Pepsinogen A is a marker of mucous membrane atrophy and a 
subclinical marker of duodenal ulcer disease in genetic studies. Pepsinogen is a marker of 
gastric mucous membrane state and a marker of Helicobacter pylori infection eradication. 
Secretion stomach lumen pepsinogen level is related to the main cell mass and controlled 
by gastrin. Pepsinogen secretion is stimulated by the vagus nerve and gastrointestinal hor
mones (gastrin, secretin, cholecystokinin). Secretion is inhibited by gastric inhibitory poly
peptide, anticholinergics, histamine Hz -receptor antagonists and vagotomy. Blood group ''I(' 

carriers have lower PSG levels in comparison to "0" group carriers. 
Test Purpose.!) gastric secretion assessment, 2) monitoring in gastric neoplasia, 3) to help 
in gastric ulcer and gastric cancer differential diagnosis, 4) monitoring of Helicobacter py
lori mfection eradication. 
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Increased Values - hyperpepsinogenemia 
gastrinoma, acute/chronic gastritis, hypergastrinemia, ulcer disease - (duodenal u. d., gas
tric u. d. - PSG I), Zollinger-Ellison sy, increased gastric acid output 

Decreased Values - hypopepsinogenemia 
achlorhydria, histamine-resistant achlorhydria, pernicious anemia, atrophic gastritis, hypo
gastrinemia, hypopituitarism, gastric ulcer disease, Addison's disease, myxedema, gastric 
neoplasia, gastric resection 

(-Peptide 

The presence of C-peptide distinguishes endogenous insulin secretion from exogenous in
sulin administration. C-peptide is formed during insulin creation by proinsulin proteolytic 
splitting to insulin in the pancreas Langerhans' islands beta-cells. Normally a strong corre
lation exists between insulin levels and C-peptide. C-peptide is an endogenous insulin syn
thesis by-product and endogenous insulin production marker. Insulin and C-peptide are 
secreted simultaneously by equimolar quantities into the portal blood. During the first-pass 
circulation, a considerable variable insulin proportion is extracted by the liver, but almost 
all C-peptide enters the systemic circulation intact. Most C-peptide is degraded in the kid
ney, a small intact peptide amount is excreted in the urine unchanged. Day-to-day variation 
is 10%. 
Test Purpose. I) to assess serum insulin concentrations, 2) to help in insulinoma suspicion 
diagnosis and differential diagnosis, 3) to assess post-pancreatitis and post-pancreatectomy 
conditions,4) to assess beta-cell function in diabetes, 5) to evaluate a hypoglycemia. 

Increased Values 
decreased renal function, hyperinsulinism, insulinoma, non-insulin dependent diabetes 
mellitus (NIDDM, type 11), insulin-secreting neoplasms, obesity, pancreaslbeta-cells trans
plants, renal failure 

Interfering Factors: medicaments - (chloroquine, danazol, ethinylestradiol, oral hypo
glycemic agents, oral contraceptives) 

Decreased Values 
starvation, factitious hypoglycemia, hypoinsulinism - (NIDDM, 100M), Addison's disease, 
radical pancreatectomy 

Interfering Factors: medicaments - (insulin) 

Analytc Age/Gender Reference Range SI Umts Note 

C·Peplide 

Phenothiazines 

1.1-3.6 
206- 934 

ng/ml 
pmol/l 

Test Purpose. I) to check for suspected phenothiazine toxicity from patient history or clini
cal examination, 2) to monitor compliance with therapy, 3) to detect phenothiazines for 
medical-legal purposes. 

Increased Values 
phenothiazines overdose 
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Phenylalanine 

(Phe, syn: phenylalanine screening, phenylketonuria test, PKU test, Guthrie screening test) 
Phenylalanine is an essential amino acid necessary for growth; however, any excess must be 
converted to tyrosine. Enzyme defect: phenylalanine hydroxylase, converting phenylalanine 
to tyrosine. An infant with phenylalanine hydroxylase deficiency lacks the ability to make 
this necessary conversion; thus, phenylalanine accumulates and spills over into the urine. 
Test Purpose. To screen infants for possible phenylketonuria. 

Increased Values - hyperphenylalaninemia 
low-birth-weight infants, hepatic encephalopathy, false positive values - (premature infants), 
phenylketonuria, galactosemia, viral hepatitis, severe burns, sepsis, transient tyrosinemia 
in newborns 

Interfering Factors: medicaments - (ampicillin, aspartame, cotrimoxazole) 

Decreased Values - hypophenylalaninemia 
false negative values - (infants tested before 24 hours of age, feeding problems) 

Interfering Factors: medicaments - (ascorbic acid, glucose, histidine, progesterone -
high doses) 

Phenytoin 

This drug exhibits Michaelis-Menten kinetics, i. e. as serum levels rise, a stage is reached 
when a small increase in dose causes a large increase in serum levels. 
Test Purpose. To monitor therapy. 

Increased Values 
phenytoin overdose 

Analyte Age/Gender Rclerence Range 51 Units Note 
Phenytoin Premature infant 

Adult 

Phospholipase A2 

24- 56 
20-80 

IImoVI 
flllloi/l 

(syn: human soluble phospholipase A2 - h-sPLA2) Lipolytic enzyme which hydrolyzes phos
pholipids in position 2 creating equivalent FFA and lysophospholipid amounts. Enzyme is 
widely spreaded in nature; present in leulcocytes, macrophages, erythrocytes, thrombocytes, 
vascular smooth muscle cells, and chondrocytes. It is released from cells into inflammatory 
exudation in pathological conditions. The highest organ activity is in pancreas, stomach, 
intestine, heart, lung, and ejaculate with two isotypes 14 kD (type 1-3) and 85 kD (type 4). 
High activity can be determined in synovial fluid and inflammatory exudates (isoform 2). 
Cytokines stimulate their production/secretion. PLA2 presence in atherosclerotic plaque 
and its development is discussed. 

Increased Values 
rheumatoid arthritis, diseases - (autoimmune d., intestine inflammatory d., cardiovascular 
d., inflammatory d. ), myocardial infarction, ulcerative colitis, acute pancreatitis, bacterial 
pneumonia, psoriasis, bacterial sepsis, septic shock, vasculitides. 
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Analytc Age/Gender Reference Range 51 Umts Note 
Phospholipase 

en ilivity 

Phospholipids 

<I 
1.25 

nglml 
nglml 

(PL) Phospholipids are involved in cell membrane composition and permeability, as well as 
controlling enzyme activity within the membrane. They are involved in fatty acids and lipids 
transport across the intestinal barrier, from the liver and other fat depots to other body tis
sues. They are essential for pulmonary gas exchange, as a component of lung surfactant, and 
participate in signal transmission across membranes. There are two phospholipids classes, 
those that have glycerol as a backbone (phosphoglycerides) and those that contain sphingo
sine (sphingolipids, sphingomyelin). Phospholipids are synthesized in the smooth endoplas
mic reticulum. Lung surfactant is dipalmitoyl phosphat idyl choline secreted by pneumo
cytes. Although phospholipids create the 2nd biggest part of lipids (30%), the clinical im
portance/applications are inferior. 
Test Purpose. I) to aid in the fat metabolism evaluation, 2) to aid in the diagnosis of hypo
thyroidism, diabetes mellitus, nephrotic sy, chronic pancreatitis, obstructive jaundice and 
hypolipoproteinemia. 

Increased Values - hyperphospholipidemia 
alcoholism, hepatiC cirrhosis - (alcoholic h. c., primary biliary h. c. ), diabetes mellitus, vi
ral hepatitis, hyperlipoproteinemia IIa, lIb, hypothyroidism, cholestasis, obstructive jaun
dice, myocardial infarction, von Gierke's disease, chronic pancreatitis, nephrotic sy, preg
nancy 

Interfering Factors: medicaments - (adrenaline, chlorpromazine, estrogens, oral contra
ceptives) 

Decreased Values - hypophospholipidemia 
abetalipoproteinemia, anemia - (sickle-cell a., pernicious a., hereditary spherocytosis), se
vere viral hepatitis, hyperthyroidism, hypolipoproteinemia, Tangier disease, sclerosis mul
tiplex, neonatal respiratory distress sy, LCAT deficiency 

Interfering Factors: medicaments - (acetylsalicylic acid, asparaginase, cholestyramine, 
clofibrate, niacin, thyroxine) 

Analyte Age/Gender Reference Range 51 Unils Note 
Phospholipids, Total 

Phosphorus 

Neonates 
Infant 
Children 
Adults 

0.75-1.70 
1.00-2.75 
1.80-2.95 
1.25-2.15 

gil 
gil 
gil 
gil 

(P, syn: inorganic phosphorus, inorganic phosphate, phosphate, phosphates, PO.) Most of 
the blood phosphorus exists as phosphates or esters. 
Function. Phosphorus is required for bony tissue generation (85%), teeth, in the metabo
lism of glucose and lipids, in acid-base balance maintenance, in energy storage/transfer. 
Component of DNA, RNA, vitamins - thiamine, niacin, riboflavin, pyridoxine. Phosphorus 
levels are always evaluated in relation to ALP activity, serum calcium levels, urine calcium 
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and phosphorus levels respectively; there is an inverse relationship between the two. Phos
phorus entering the cell with glucose is lowered following carbohydrate ingestion. Phospho
rus levels are determined by calcium metabolism, parathormone (PTH) and to a lesser de
gree by intestinal absorption. Phosphate PTH regulation is such that PTH tends to decrease 
phosphate reabsorption in the kidney. Dietary phosphorus is absorbed in the small bowel. 
There are marked differences in patterns from person to person. Overall day-to-day concen
trations variation is 5 - 10%; highest are in summer and lowest in winter. In women, lower 
during menstruation. 
Test Purpose.l) to aid renal disorders and acid-base imbalance diagnosis, 2) to detect en
docrine, skeletal and calcium disorders. 

Increased Values - hyperphosphatemia 
acidosis - (diabetic a., lactate a., respiratory a. ), acromegaly, anemia - (sickle cell a., thalass
emia), acute yellow hepatic atrophy, dehydration, dysproteinemia, ethylism, hemolysis, 
hyperbilirubinemia, familial intermittent hyperphosphatemia, hyperlipidemia, secondary 
hyperparathyroidism, hypervitaminosis D, malignant hyperthermia, hyperthyroidism, 
juvenile hypogonadism, hypocalcemia, hypomagnesemia, hypoparathyroidism, diseases -
(liver d., bone d. ), vitamin D intoxication, acute/ chronic renal insufficiency, tissue ischemia, 
tumoral calcinosis, catabolism, diabetic coma, chemotherapy, lysis - (cellI., acute tumour 
I. ), Addison's disease, Paget's disease, bone metastases, tumours - (t. of bone, leucemia, lym
phoma, plasmocytoma - incl. multiple myeloma), intestinal obstruction, burns, increased 
intake of phosphates intravenously/orally - (phosphorus, alkaline agents), ectopic produc
tion of parathormone, pseudohypoparathyroidism, rhabdomyolysis, sarcoidosis, transfu
sion of stored blood, milk -alkali syndrome, fractures in the healing stage, renal failure 

Interfering Factors: children, phosphate enemas, menopause, prolonged sample cooling, 
medicaments - (anabolics, androgens, asparaginase, calcifediol, calcitriol, clonidine, 
contraceptives, cytostatics, dihydrotachysterol, doxercalciferol, ergocalciferol, etidronate, 
growth hormone, laxatives, methicillin, nephrotoxic medicaments, paricalcitol, phos
phorus salts, vitamin D) 

Decreased Values - hypophosphatemia 
alcohol abuse, acidosis - (lactic a., renal tubular a. ), alkalosis - (metabolic a., respiratory 
a. ), anorexia nervosa, renal tubular defects, vitamin D deficiency, gout, diabetes mellitus, 
chro-nic ethylism, glycosuria, hemodialysis, starvation, diarrhea, hyperalimentation, 
hyper-insulinism, hypercalcemia, idiopathic hypercalciuria, hypercorticism, primary/sec
ondary hyperparathyroidism, hyperventJlation, hypokalemia, hypomagnesemia, hypopar
athyroidism, primary hypophosphatemia, hypothyroidism, hepatic diseases, chronic renal 
insufficiency, fructose intolerance, salicylate poisoning, cardiomyopathy, diabetic ketoaci
dosis, ketoacidosis treatment, malabsorption, malnutrition, menstruation, tumours, naso
gastric suction, metabolic causes, osteomalacia, osteoporosis, pseudohypoparathyroidism, 
severe burns, disorders - (neuromuscular d., renal d., severe nutritional d. ), hepatocellu
lar impairment, increased carbohydrate intake, vitamin D resistant rachitis (rickets), sep
sis, prolonged hypothermia, postrenal transplantation conditions, total parenteral nutritIOn, 
syndrome - (Fanconi's sy, Cushing's sy), urolithiasis, pregnancy, tetany, recovery from star
vation, vomiting 

Interfering Factors: medicaments - (acetazolamide, ACTH, adrenaline, aldesleukin, 
alendronate, aluminium hydroxide, anabolic steroids, androgens, antacids, bumetanide, 
calcitonin, calcium carbonate, carboplatm, catecholammes, cisplatin, continuous admin
istration of iv. glucose, contraceptives, corticosteroids, diuretics, estradiol, estrogens, 
fructose, glucagon, indapamide, insulin, lithium, mannitol, mithramycin, mycopheno
late, niacin, pamidronate, phenothiazines, phenytoin, plicamycin, risedronate, salicylates, 
steroids, streptozocin, sucralfate, thiazide diuretics, total parenteral nutrition) 
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Analytc Age/Gender Reference Range SI Units Note 
Inorganic 
Phosphate 

Phytanate 

eonale 
2-12m 
>ly 
Adults 

1.6- 3.1 
1.6-3.5 
1.1 - 2.0 
0.87-1.45 

mmoUI 
mmolJl 
mmoUI 
mmolJl 

Test Purpose. To help in diagnosis of Refsum's disease and some other peroxisomal diseases. 

Increased Values 
Refsum's disease, Zellweger disease, large intake of dairy foods 

Plasma Volume 

Increased Values 
acidosis, anemia, hepatic cirrhosis, emphysema, overhydration, renal insufficiency, macro
globulinemia, plasmocytoma, recumbency, polycythemia, splenomegaly, pregnancy (3rd 
trimester), thyrotoxicosis, vasodilation, cardiac failure 

Interfering Factors: carbon dioxide, chloroform, medicaments - (anesthetics, halothane, 
morphine, thiopental, vasodilators) 

Decreased Values 
dehydration due to salt loss, diabetes mellitus, smoking, arterio-venous fistula, diarrhea, 
tissue hypoxia, chronic infectious diseases, acute hemorrhage, older people, upright posi
tion, preeclampsia, radiation, vomiting 

Interfering Factors: medicaments - (vasoconstrictors) 

Platelet Derived Endothelial Cell Growth Factor 

(PD-ECGF) 
Occurrence. Platelets, stromal cells of placenta, fibroblasts, vascular smooth muscle cells, 
some tumor cells. 
Function. Stimulates angiogenesis, inhibits astrocyte and glial cell growth. Promotes sur
vival, differentiation and regeneration of CNS neurons. 

Platelet Derived Growth Factor 

(PDGF) PDGF is a cytokine dimer composed from two polypeptide chains. Platelets synthe
size a mixture of isomorphs AA, AB, BB. PDGF is synthesized mainly by megakaryocytes. 
Occurrence. Platelet alpha granulations, endothelial cells, monocytes, macrophages, smooth 
muscle cells, fibroblasts, cytotrophoblasts, myoblasts, glial cells, neurons. PDGF receptors are 
expressed at a density of 40.000-300.000 copies per cell in fibroblasts, osteoblasts, chondro
blasts, smooth muscle cells, glial cells and endothelial cells. 
Function. Potent mitogen for dermal fibroblasts, glial cells, smooth muscle cells, epithelial 
and endothelial cells (angiogenic factor). Chemotactic for fibroblasts, smooth muscle cells, 
neutrophils and mononuclear cells. Inhibits NK-cells activity. PDGF is probably involved in 
myelofibrosis, atherosclerosis, rheumatoid arthritis and some glomerulonephritides patho-
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genesis; also involved in tumor growth acceleration (melanoma, sarcoma, thyroid tumors). 
Stimulates granule release by neutrophils and monocytes. Stimulates collagen synthesis. 
PDGF binds to several plasma proteins and also to proteins of the extracellular matrix which 
facilitates local concentration of the factor. The factor functions as a local autocrine and pa
racrine growth factor. In the adult organism PDGF is involved in wound healing processes. 

Increased Values 
obliterative bronchiolits 

Polyspecific Antibodies 

IgM and IgG antibodies that are polyspecific bind to a wide range of glycolipids. They 
occur in many disorders and do not predict a specific neurologic disorder or clinical syn
drome. They probably reflect the presence of an ongoing immune phenomenon with anal
ogy to an elevated sedimentation rate or a moderately positive ANA. 

Porphyrins 

Production. From porphin. Porphyrins or heme synthesis disorders lead to accumulation 
and increased excretion of some porphyrin metabolism components. Porphyrins metabo
lism is always evaluated totally, serum and RBC porphyrins, and total urine porphobilino
gen excretion determination, with distinguishing coproporphyrin I and III, uroporphyrin 
resp. and intermediary urine porphyrins, and delta-aminolevulic acid excretion. 
Function. Porphyrins form chelates, which are hemoglobin, myoglobin, cytochrome biosyn
thesis constituents. Proteins used in the hemoglobin heme synthesis. The majority of blood 
porphyrins are found in the erythrocytes. Coproporphyrins, uroporphyrins and protopor
phyrins belong to porphyrins. Enzyme activities in porphyrin biosynthesis: delta-aminole
vulic dehydratase (porphobilinogen synthase), uroporphyrinogen-I synthase (URO-S, por
phobilinogen deaminase), uroporphyrinogen decarboxylase (URO-D). 
Test Purpose. i) to help in diagnosis of congenital erythropoietic porphyria, erythropoietic 
protoporphyria, 2) diagnosis of chronic hepatic porphyrias, inc!. porphyria cutanea tarda, 
acute hepatic porphyrias, acute intermittent porphyria and variegate porphyria, 3) lead and 
heavy metals intoxication, 4) iron metabolism disorders diagnosis, 5) bone marrow tumours 
monitoring. Sometimes it is necessary to determine porphyrins in stools, bone marrow or 
in liver biopsy samples as a part of the differential diagnosis. Delta-aminolevulinic dehydra
tase - diagnosis of: i) lead intoxication, 2) chronic alcoholism, 3) alcohol-liver-porphyrin 
syndrome, 4) hereditary synthesis defect. Uroporphyrinogen-I-synthase - diagnosis of: 1) 
genetically determined enzymopathies, 2) acute intermittent porphyria, 3) differential dia
gnosis of variegate porphyria and hereditary coproporphyria. Uroporphyrinogen decarb
oxylase - diagnosis of: i) chronic hepatic porphyria, 2) porphyria cutanea tarda, 3) hepato
erythropoietic porphyria. 

Increased Values 
anemia - (hemolytic a., iron deficiency a. ), chronic renal insufficiency, lead intoxication, 
iron deficiency, porphyria - (acute p., erythropoietic p., chronic p. ), porphyria cutanea 
tarda, increased protoporphyrin production 

Decreased Values 
acute intermittent porphyria (URO-S), alcoholism, low-carbohydrate diet, bleeding disor
ders, liver diseases 
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Potassium 

(K. syn: kalium. kalium cation) 
Function. Principal intracellular cation and primary intracellular buffer. Together with so
dium it helps to maintain the nervous system electrical potential and muscle excitability. 
acid-base balance and osmotic pressure. It is essential for nerve and muscle functioning. 
Potassium is filtered at the glomerulus .... approximately 90% is reabsorbed in the proximal 
tubule and the ascending Henle's loop and about 10% of the filtered load reaches the distal 
tubule where the body potassium regulation occurs through secretion in exchange 
for sodium under the aldosterone influence. Serum potassium concentration depends on: 
1) aldosterone - increases potassium renal loses. 2) sodium reabsorption - as sodium is re
absorbed. potassium is lost. 3) acid-base balance - alkalotic states tend to lower serum po
tassium levels by causing potassium shift into the cell. Acidotic states tend to raise serum 
potassium levels by reversing that shift. Highest values are at 8 AM. decreasing during day. 
within-day variation is 20%. 
Test Purpose. 1 ) to evaluate clinical signs of potassium excess/depletion with special interest 
on intensively treated patients. 2) to monitor renal functions. 3) to monitor acid-base balance 
and glucose metabolism. 4) to evaluate neuromuscular disorders. 5) to evaluate endocrine 
disorders. 6) to detect arrhythmia origins. 7) to monitor diuretic therapy. 8) to monitor 
hypertension. 9) intestinal secretion loss monitoring. 10) mineral disorders monitoring. 

Increased Values - hyperkalemia 
acidosis - (metabolic a..respiratory a.). anemia - (sickle-cell a .• hemolytic a. ). renal tubu
lar acidosis. amyloidosis. anorexia nervosa. anuria. insulin deficiency. dehydration. diabe
tes mellitus. dialysis. coronary bypass. hemolysis. blood hemolysis during venipuncture. 
acute starvation. congenital adrenal hyperplasia. malignant hyperpyrexia. hypoaldostero
nism. chemotherapy. diseases - (infectious d .• renal d.). interstitial nephritis. prostaglandin 
synthesis inhibition. insufficiency - (acute/chronic renal i .• adrenal i. ). digitalis intoxica
tion. catabolism. diabetic coma. internal hemorrhage. leucocytosis. systemic lupus ery
thematosus. tumorlysis. Addison's disease. tissue necrosis. sickle cell nephrosis. familial 
hyperkalemic periodic paralysis. burns. crush injuries. plasmocytoma (incl. multiple mye
loma). renal tubular disorders. prolonged tourniquet use during blood sampling. increased 
potassium intake - (infusion. peroral. old blood transfusion. exchange transfusion in neo
nates). pseu-dohypoaldosteronism. factitious hyperkalemia. rhabdomyolysis. syndrome -
(Liddle's sy. Bartter's sy). status epilepticus. postoperative states. shock. renal transplantation. 
severe thrombocytosis. severe trauma. obstructive uropathy. medium physical exertion. 
failure - (acute/chronic renal f .• heart f. ). transfusion reaction. ureteral implants into jeju
num. cephalohematoma in newborns. intracranial hemorrhage in newborns 

Interfering Factors: medicaments - (ACE inhibitors. ACTH. adrenaline - initial effect. 
aldesleukin. amiloride. aminocaproic acid. amlodipine. amphotericin B. arginine. bena
zepril. beta-blockers. brornfenac. candesartan. captopril. ce-phalosporins. cyclophospha
mide. cyclosporine. cytostatics. dextrose. digitalis. digitoxin. digoxin. diltiazem. disopyra
mide. enalapril. epoietin. eprosartan. ethanol. fosinopril. glycosides. heparin. histamine. 
hydrochlorothiazide. hydrocodone. ibuprofen. indomethacin. interferon. irbesartan. iso
niazid.lisinopril.lithium.losartan. mannitol. menotropins. methicillin. moexipril. my
cophenolate. naproxen. nonsteroid anti-inflammatory agents. penicillins. pentamidine. 
perindopril. phenformin. phosphorus salts. pindolol. pipecuronium piroxicam. potas
sium sparing diuretics. potassium supplements. propranolol. quinapril. ramipril. spira
pril. spironolactone. succinylcholine. sulfamethoxazole. suxamethonium. tacrolimus. 
telmisartan. tetracyclines. timolol. trandolapril. triamterene. trimetaphan. trimetho
prim. valsartan. vincristine) 
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Decreased Values - hypokalemia 
renal tubular acidosis, vilous rectum adenoma. alkalosis - (metabolic a., respiratory a. ), 
anorexia nervosa, anuria, bulimia. delirium tremens, magnesium depletion, osmotic diu
resis, ileostomy drainage, ectopic ACTH production, delirium tremens, pheochromocytoma, 
intestinaUbiliary fistulas, chronic starvation, diarrhea, primary/secondary hyperaldostero
nism. primary adrenal hyperplasia, dexamethasone suppression, hypertension - (malig
nant h., renovascular h. ), hyperthyroidism, hypomagnesemia, diseases - (endocrine d., in
fectious d., liver d. with ascites, renal d. ), acute/chronic renal insufficiency, diabetic ketoaci
dosis, acute leukemia, infusion therapy, Cushing's disease. malabsorption, malnutrition, 
mineralocorticoid excess, renin producing tumors. pancreatic VIPoma, acute/chronic 
nephritis, nephrosclerosis, pyloric obstruction, gastrointestinal suctioning, hypokalemic 
periodic paralysis, severe burns, sweating, insufficient kalium intake, pyelonephritis, con
ditions - (anabolic c., chronic febrile c., post-surgical c.), excessive potassium depletion, 
gastrointestinal loss, stress, syndrome - (Bartter's sy. Conn's sy. Cushing's sy, Liddle's sy, 
Fanconi's sy, Zollinger-Ellison sy), tobacco chewing. toluene intoxication, thyrotoxicosis, 
ureterosigmoidostomy. vasculitis, vomiting. radiation, cystic fibrosis, draining wounds, 
treatment of severe megaloblastic anemia with vitamin B" or folic acid, neonatal asphyxia 

Interfering Factors: highly trained athletes, medicaments - (acetazolamide. ACTH, beta
adrenergic agonists, albuterol, aldesleukin, alprostadil, aminoglycosides, aminophylline, 
aminosalicylic acid, ammonium chloride, amphotericin B, ampicillin. asparaginase, ate
nolol, azlocillin, barbiturates, benzylpenicillin. betamethasone. bisacodyl, bisoprolol. 
bumetadine. calcitonin, capreomycin, captopril. carbamazepine, carbenicillin, carben
oxolone, carboplatin, chlorothiazide, chlortalidone, cholestyramine, cisplatin, dindamy
cin, clopamide. corticosteroids, cortisone, cyanocobalamin, dexamethasone, dextrose. 
diclofenamide, digitoxin. digoxin, disopyramide. diuretics - initial effect. dobutamine. 
enoloxone, epinephrine, ergocalciferol. estrogens, ethacrynic acid, fenoldopam, feno
terol, fluconazole. fludrocortisone, fluorides, foscarnet, fosinopril, furosemide, gastrin, 
gemtuzumab, gentamicin, glucagon, glucocorticoids, glucose, hydrochlorothiazide, hy
drocortisone, indapamide, insulin, irbesartan, isoniazid, itraconazole, lactulose, laxa
tives, levodopa, magnesium salts, mannitol, methicillin, methylprednisolone, metola
zone. mezlocillin, mifepristone, mineralcorticoids, mycophenolate, nafcillin. nifedipine. 
oprelvekin, pamidronate, penicillin G. phenothiazines. phenytoin, phosphates, piperacil
lin, plicamycin, polymyxin B, polythiazide, prednisolone, prednisone, rirniterol. ritodrine, 
salbutamol, salicylates, salmeterol, sirolimus, sodium bicarbonate, sodium chloride, 
sodium polystyrene sulfonate, steroids, terbutaline, tetracyclines, theophylline, thiazides, 
ticarcillin, torsemide, triamcinolone, urea, vitamin B,,) 

Anal)·te Age/Gender Reference R,mgc 51 Umts Note 
Potassium (Kalium) 

Prealbumin 

I d-4 w 

2-12m 
>Iy 
Adults 

3.6-6.1 
3.6-5.8 
3.1-5.1 
3.6-4.8 

mmoVI 
mmoUI 
mmolJI 
mmoUI 

(PA, syn: tryptophan-rich prealbumin. transthyretin - TTR. thyroxine-binding prealbumin 
-TBPA). 
Production. Prealbumin is synthesized by the liver. 
Function. Transport protein for T3, T4 (TBPA) and retinol-binding protein - RBP, up to 50% 
of circulating prealbumin is bounded to this protein. Binds about 10-25% of T4 and less 
than 10% ofT3. It has a low affinity. therefore it plays a greater role in delivering iodothyro-
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nines to the tissue. TTR probably functions by inhibiting processing of newly synthesized 
peptides for secretion. TTR thus may act as an endogenous antiinflammatory mediator. 
Transthyretin is a very sensitive negative acute phase protein. 
Test Purpose.l) liver diseases diagnosis, 2) protein synthesis assessment in parenteral nutri
tion, 3) nutrition status assessment. 

Increased Values 
adrenal hyperfunction, hypothyroidism, Hodgkin's disease 

Interfering Factors: medicaments - (anabolic steroids, androgens, corticosteroids, 
estrogens, non-steroid antiinflammatory agents, prednisolone) < 

Decreased Values 
hepatic cirrhosis, zinc deficiency, cystic fibrosis, hyperthyroidism, diseases - (chronic d., 
inflammatory d. ), malnutrition, tumours 

Interfering Factors: medicaments - (amiodarone, androgens, estrogens, oral contracep
tives) 

Analyte Age/Gender Reference Range 51 Umts Note 
Prealbumin 0.1 - 0.4 gil 

Alpha-2-Pregnancy-Associated Glycoprotein 

(alpha-2-PAG, SP3, syn: pregnancy zone protein - PZP) This protein is a major pregnancy 
associated serum protein; this large globulin is synthesized in the liver. Tissue localization 
has identified the protein in the syncytiotrophoblast and on B-lymphocytes and monocytes 
surface. 

Increased Values 
tumors, pregnancy 

Interfering Factors: medicaments - (estrogens, oral contraceptives) 

Pregnancy-Associated Plasma Protein A 

(PAPP-A) 

Increased Values 
eclampsia, tumors 

Interfering Factors: medicaments - (oral contraceptives) 

Pregnenolone 

Intermediate in steroid hormones synthesis which is formed by cholesterol side chain cleav
age. 

Increased Values 
hirsutism, adrenal tumors, ectopic ACTH secreting tumors, Cushing's sy 

Interfering Factors: medicaments - (ACTH, metoclopramide) 
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Prenatal Infectious Disease Antibodies 

Test detects TORCH antibodies (toxoplasma, rubella, cytomegalovirus, herpes). Test in
cludes: cytomegalovirus antibodies (IgM), herpes simplex I antibodies (IgM), herpes sim
plex II antibodies (IgM), rubella antibodies (IgM), Toxoplasma gondii antibodies (IgM). 
Demonstration of IgM antibody or rising titers of IgG antibody can confirm a diagnosis of 
specific infection. The availability of IgM specific assays also determines whether antibody 
in cord blood represents passive transfer from the mother (IgG antibody) or signifies con
genital infection (IgM antibody). 

Increased Values - positive 
infectious diseases - (toxoplasmosis, rubella, cytomegalovirus infection, herpervirus infec
tion) 

Primidone 

Phenobarbitone is an active metabolite of primidone. Steady state level of primidone is 
reached after 48 hours. Mean half-life is 10 hours (3-20 hours). 
Test Purpose. To monitor drug therapy. 

Increased Values 
primidone overdose 

Analrle Age/Gender Reference Range Sl Units Note 
Primidone 23-69 ~oVI 

Procainamide 

Both procainamide and its major metabolite N-acetyl procainamide are active pharmaco
logically and should be measured, as the relative levels differ in slow or fast acetylators. Pro
cainamide half-life is about 3 hours, whereas N-acetyl procainamide has a half-life of about 
6-9 hours. 
Test Purpose. To monitor drug therapy. 

Increased Values 
procainamide overdose 

Analyte Age/Gender Reference Range Sl Units Note 
Procainamide IS 2 jll11ol11 

Procalcitonin 

(PCT) Precursor of calcitonin synthesized from pre-procalcitonin. Cleavaged into N-termi
nal end of calcitonin and katacalcin (PDN 21), which is known as other peptide placed on 
procalcitonin C-terminal end. PCT has a higher diagnostic validity in evaluation, monitor-
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ing and prognosis of severe infectious and septic conditions in comparison to other inflam
matory parameters. peT concentration increases during first 2-3 hours after infection be
ginning. 
Test Purpose. 1) to help in early diagnosis of system infectious complications, 2) to moni
tor and follow therapeutic effect of bacterial, parasitic and mycotic infectious diseases treat
ment, 3) to help in differential diagnosis of febrile conditions of unclear etiology, 4) to moni
tor critically ill patients, 5) to help in prognostic evaluation of septic and shock conditions, 
multiorgan failure and acute pancreatitis. 

Increased Values 
severe infectious diseases - (bacterial i. d., parasitic i. d., mycotic i. d.), conditions - (febrile 
c., shock c., septic c.), multiorgan failure, acute pancreatitis, surgery, trauma of - (abdomen, 
thorax). 

Analyte Age/Gender Reference Range SI Units Note 

Procalcitonin <0.5 1Ig11 

Progesterone 

The most important female sex hormone, gestagen. 
Production. Ovarian corpus luteum, placental, adrenal cortex and testicular steroid hor
mone. In non-pregnant women, progesterone is secreted mainly by the corpus luteum; cor
pus luteum is a main progesterone production source until 8th pregnancy week. During 
pregnancy, the placenta becomes the major source of this hormone. 
Function. Responsible for endometrium preparation during pregnancy, pregnancy main
tenance, and prevents additional egg release from the ovary; involved in lactic gland devel
opment. Especially important in preparing the uterus for blastocyst implantation. Proges
terone stimulates endometrial glandular secretion, decreases myometrial excitability and 
thick cervical mucus production, increases body temperature, inhibits gonadotropins (LH, 
FSH). Progesterone metabolites are pregnanolones, pregnanediones and pregnanediols. 
Plasma progesterone levels start to rise with the luteinizing hormone surge, continuing rise 
for approximately 6 to 10 days, and then falling. Released in episodic spikes during day in 
women. 20% day-to-day levels variation, highest levels are at bedtime and lowest are at 8 AM. 
Test Purpose.!) to assess corpus luteum function in infertility study algorithms, 2) to evalu
ate corpus luteum function and later placental function during pregnancy, 3) to aid in con
firming ovulation; test results support basal body temperature readings, 4) to assess placen
tal function during pregnancy and ovarian function. 

Increased Values - hyperprogesteronemia 
ovarian cysts, deficiency - (21-hydroxylase d., 17 -alpha-hydroxylase d., ll-beta-hydroxylase 
d. ), congenital adrenal hyperplasia, tumors - (chorionepithelioma of ovary, luteinizing t., 
adrenal t., ovary t. ), ovulation, pregnancy, molar pregnancy 

Interfering Factors: medicaments - (clomiphene, corticosterone, ll-deoxycortisol, di
hydroprogesterone, estrogens, ketoconazole, pregnanedione, progesterone) 

Decreased Values - hypoprogesteronemia 
amenorrhea, bulimia, exercise, gonadal dysfunction, pregnancy induced hypertension, pri
mary/secondary hypogonadism, panhypopituitarism, threatened abortion, galactorrhea, 
amenorrhea sy, fetal death, short luteal phase syndrome 
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Interfering Factors: postprandtal, medicaments - (ampicillin, cyclophosphamide, dana
zol, ethinylestradiol, interferon, oral contraceptives) 

Analyle Age/Gender Reference Range SI Vnlls NOle 
Proge lerone F 

Follicular phase 0.95-3.5 nmoUI 
lUleal phase 5.7-67 nmoUl 
>60 y <3.2 nmoUI 
I" trimester 29-121 nmoUI 
2"" trimester 60-413 nmoUI 
3"' trimeSler 165-776 nmoUI 
M <0.95 nmoUI 

Proinsulin 

Insulin precursor. Proinsulin is formed within the pancreatic beta-cells, with approximately 
95% cleaved to insulin and C-peptide and 5% is directly secreted into the circulation. 

Increased Values - hyperproinsulinemia 
diabetes mellitus (type II), familial hyperproinsulinemia, hyperthyroidism, insulinoma, 
insulin-producing tumours, after meals, impaired glucose tolerance, factitious hypoglyc
emia (sulfonylurea). 

Interfering Factors: medicaments - (glucocorticoids, growth hormone, sulfonylurea) 

Analyle Age/Gender Reference Range SI Vnlls NOle 
Proinsulin <25 ngll See ref. 

<3 pmolJl ranges note. 
<25 ngll 
<3 pmol/l 
77-102 ngll 
8.5-11.3 pmolJl 

Prolactin 

(PRL, syn: luteotrophic hormone, lactogenic hormone, lactotropin, mammotropin, luteotro
pin) 
Production. Anterior pituitary (adenohypophysis) hormone. Target organ is mammary 
gland. PRL production is stimulated by breast irritation, hypoglycemia, pregnancy, nursing, 
stress, exercise, norepinephrine, and endorphins; production is inhibited by dopamine. 
Function. Involved in the female breast development and differentiation, in lactation initia
tion and maintenance, fetoplacental unit osmoregulation maintenance. Once mille produc
tion is established, lactation can continue without supranormal prolactin levels. Stimulates 
the corpus luteum progesterone production. Prolactin levels rise late in pregnancy, pealcs 
with the lactation initiation and will surge each time lactating woman suckles the baby. Pro
lactin is a physiological infertility central regulator during lactation. Prolactin increases male 
prostate testosterone binding, it has a regulative effect on spermatozoa metabolism and sur
vival rate. Stimulates thymocyte proliferation, antibody production, cutaneous-graft rejec
tion, NK-cells, production ofIL-I, IL-2, TNF-alpha and thymuline. Prolactin has been shown 
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also to have cytokine-like activities and to have important immunoregulatory activities. A 
prolactin-like molecule is synthesized and secreted by concanavalin A stimulated human 
peripheral blood mononuclear cells and functions in an autocrine manner as a growth factor 
for lymphoproliferation. Prolactin has been reported to activate cellular proliferation in 
nonreproductive tissue, such as liver, spleen and thymus. It induces significant proliferation 
in aortic smooth muscle cells. PRL also appears to be directly mitogenic for pancreatic beta 
cells. Growth hormone augments superoxide anion secretion of human neutrophils by bind
ing to the prolactin receptor. 
Hypothalamic Hormone. I) both gonadotrophin-releasing hormone (GRH) and thyrotro
pin-releasing hormone (TRH) .... increase prolactin production, 2) both prolactin-release 
inhibiting hormone (PRIH) and dopamine .... inhibit prolactin release. Prolactin is very sen
sitive to stress stimuli before sampling. Released in episodic spikes during the day,2-3 times 
higher values are at night, lowest are In early afternoon. Day-to-day level variation is 5-10% 
in men,40% In women. 
Test Purpose. I) to facilitate pituitary dysfunction diagnosis, possibly due to pituitary ad
enoma, 2) to aid in hypothalamic dysfunction diagnosis regardless of cause. Females: 3) to 
evaluate secondary amenorrhea, oligomenorrhea and galactorrhea, menorrhagia and ano
vulatory cycles, 4) to help in ovarian hypofunction differential diagnosis, 5) to help in dia
gnosis of fertility disorders, libido disorders, gynecomastia and mastopathy, 6) corpus lu
teum disorders diagnosis, 7) virilism diagnosis, 8) lactation psychosis and postdelivery psy
chosyndromes diagnosis, 9) prolactinoma suspicion. Males: 10) potency or libido disorders 
diagnosis, II) gynecomastia and galactorrhea, 12) hypogonadism diagnosis. 

Increased Values - hyperprolactinemia 
acromegaly, amenorrhea, anorexia nervosa, anovulation, hepatic cirrhosis, smoking in 
men, galactorrhea, chronic cocaine abuse, gigantism, eosinophilic granuloma, gynecomas
tia, herpes zoster, histiocytosis X, selective hyperpituitarism, benign prostate hyperplasia, 
idiopathic hyperprolactinemia, hypoglycemia, hypogonadism, hypothyroidism, liver dis
eases, insufficiency - (adrenal i., acute renal i. ), Cushing's disease, spinal cord lesions, 
tumours - (t. of pituitary gland, t. of hypothalamus, acute myeloid leukemia,lymphomas, 
prolactinoma, renal t., lung t., craniopharyngioma, ovarian teratomas), spinal cord lesion, 
ectopic prolactin production of malignant tumours - (hypernephroma, bronchogenic car
cinoma), irradiation, bilateral oophorectomy, sarcoidosis, corpus luteum insufficiency, sei
zure conditions, stress during operation, stress, syndrome - (Forbes-Albright sy, MEN sy, 
acute cardiac allograft rejection, empty sella sy, polycystic ovary sy), tuberculosis, preco
cious puberty, head/chest injury, uremia, failure - (liver f., renal f. ) 

Interfering Factors: nursing, postpartum lactation, newborns, food intake, sleep, nip
ple stimulation, pregnancy, high altitude, physical exercise, medicaments - (amitriptyl
ine, amoxapine, amphetamines, antidepressants, antiemetics, antihistamines, antihyper
tonics, antipsychotics, arginine, benserazide, butyrophenones, carbamazepine, chlorpro
mazine, cimetidine, clomipramine, cyclosporine, desipramine, domperidone, enflurane, 
estrogens, fentanyl, flunarizine, fluphenazine, furosemide, haloperidol, imipramine, 
insulin, isoniazid,labetalol, MAO inhibitors, methadone, methyldopa, metoclopramide, 
morphine, neuroleptics, olanzapine, opiates, oral contraceptives, perphenazine, pheno
thiazines, phenytoin, pimozide, prochlorperazine, promazine, promethazine, ranitidine, 
reserpine, risperidone, sulpiride, thiethylperazine, thioridazine, thiothixene, thioxan
thines, TRH, tricyclic antidepressants, tricyclic antidepressants, trifluoperazine, trypto
phan, verapamil, zimeldine) 
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Decreased Values - hypoprolactinemia 
bulimia, pituitary destruction from tumor, ethanol, smoking in women, selective hypopitui
tarism, idiopathic hypogonadotropic hypogonadism, acute illnesses, malnutrition, pan
hypopituitarism, pseudohypoparathyroidism, syndrome - (galactorrhea/amenorrhea sy, 
empty sella sy, Sheehan's sy - pituitary apoplexy sy), lactation failure in lactating mother 

Interfering Factors: fasting, medicaments - (apomorphine, bromocriptine, calcitonin, 
c1onidine, dopamine, lergotrile, levodopa, Iisuride, propranolol, rifampicin, tamoxifen, 
valproic acid) 

Anal)'te Age/Gender Reference Range 51 Units Note 
Prolactin 1-30 d F 8-2620 U/I 

1- 30d M 102- 2240 UII 
<I yf 6-825 U/I 
<I yM 8-800 U/I 
2-3 Y F 28-470 U/I 
2-3yM 63-365 UII 
4-6 Y F 44-360 U/I 
4-6yM 22-465 UII 
7-9 Y F 8-355 U/I 
7-9yM 52-320 U/I 
10-12 Y F 52-265 UII 
10-12y M 25-355 U/I 
13-15 Y F 83-400 UII 
13-15 Y M 44-460 UII 
16-18 y F 58-510 U/I 
16-18y M 75-420 UII 
Adults F 3.8-23.2 "gil 
Adults M 3.0-14.7 "gil 
f 91-557 mUll 
M 72-353 mUll 

Proline 

(Pro) Imino acid. Proline is synthesized from glutamic acid. Proline and hydroxyproline are 
found highly concentrated in collagen. 
Enzyme defect. Proline oxidase and pyroline-5-carboxyl dehydrogenase. 

Increased Values - hyperprolinemia 
protein malnutrition in infants, severe burns (1 day after), prolinemia 

Decreased Values - hypoprolinemia 
Huntington's chorea, severe burns (4 days after), conditions after abdominal surgery 

Anall'te Age/Gender Reference Range SI Umts Note 
Proline Neonates 

Infants 
Children 
Adults 

130-350 
100-300 
60-300 
120-240 

"maUl 
"moUl 
.. maUl 
.. molll 
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Properdin 

Properdin belongs to the complement components (alternative pathway component). It is 
a polypeptide. synthesized in the blood by monocytes. The alternative pathway role is to sta
bilize C3-convertase. so that factor H and I cannot dissociate and inactivate it. Properdin 
deficiency is the only X-linked complement deficiency. 
Test Purpose. I) to help in diagnosis of complement abnormalities. 2) to help in defining 
the cause of glomerulonephritis. 

Decreased Values 
properdin deficiency (X-linked). activated alternative complement pathway 

Analyle Age/Gender Reference Range 51 Unils NOlc 
Properdin 

Prostaglandins 

Umbilicus 
<3m 
<ly 
Adulls 

190-320 
285-545 
600-838 
527-1167 

jUUoUI 
jlllloUI 
jJmoUl 
jUUoIlI 

(PG. PGs) PGs belong to eicosanoids that are derived from 20-carbon unsaturated fatty 
acids (primarily arachidonic acid) via the cyclooxygenase pathway. Prostaglandin group 
consists of prostaglandins. thromboxanes. and leukotrienes. 
Function. Extremely potent mediators of diverse physiological processes. Prostaglandins act 
in synthesized and surrounding cells; actions and effects vary with the concentration. hor
monal environment and cell type. Function in arterial smooth muscle - blood pressure 
alterations; in uterine muscle - induce labor. therapeutic abortion; in lower gastrointestinal 
tract - increase motility; in smooth muscle - induce bronchospasm; in platelets - decrease 
coagulability; in stomach - increase gastric acid secretion; in capillaries - increase perme
ability with flushing; in adipose tissue - inhibit triacylglycerollipolysis. PG increase the 
renal blood flow and natrium secretion. Total peripheral vascular resistance. renal vascu
lar resistance. cardiac output. baroreceptor activity and plasma volume are optimal. Induce 
luteolysis. decrease progesterone secretion. stimulate pregnant uterus contraction. PG are 
hormone and cyclic nucleotides modulators. gastric secretion and thrombocyte aggregation 
inhibitors. At the hypothalamo-pituitary level they act as LH releasing factor mediators .... 
LH secretion. 
• PGA2: potent vasodilator in kidney (antihypertensive function). Stimulates renin pro

duction. 
• PGD2: the major prostaglandin produced by mast cells and platelets; an immediate hy

persensitivity mediator synthesized and released in response to mast cell receptors IgE 
binding. Its effects include nonvascular smooth muscle vasodilation and contraction. 
bronchoconstriction. skin vasodilation. granulocyte chemokinesis. chronotropic effects 
on the heart. increase in vascular permeability. sneezing. rhinorrhea. 

• PGEI: the analogue of PGE2. Many of its effects. including vasodilation. are similar to 
PGE2 but unlike PGE2. it inhibits platelet aggregation. Used as a neonate vasodilator 
with congenital heart disease treatment. 

• PGE2: an important PG having many effects. It is synthesized by platelets. produced in 
the renal medulla. gastrointestinal mucosa and other tissues. causes renal vasodilation 
(antihypertensive function) and renal tubular sodium resorption inhibition. gastric 
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secretion inhibition and may cause smooth muscle contraction/relaxation depending on 
the tissue. It is also released by macrophages, modulating several inflammatory res
ponses. It increases vascular permeability, and pain sensitivity; it is pyrogenic and sup
pressing lymphocyte transformation, and mediators release from mast cells and cell
mediated cytotoxicity. Other effects include bronchodilatation (relaxes smooth muscle), 
vasodilatation. PGE2 produced by some tumors causes osteoclasts bone resorption sti
mulation hypercalcemia. It is a potent endogenous lipolysis regulator (inhibits lipoly
sis - antilipolytic substance). It is an important induction factor in a normal delivery. 

• PGF2-alpha: a stable prostaglandin formed from PGH2 or PGE2; it stimulates uterine 
and bronchial smooth muscle contractions and produces vasoconstriction in some ves
sels (microvasculature and pulmonary vasculature). Decreases luteal body blood flow, 
inhibits progesterone synthesis. Produced by most tissues. It is an important induction 
factor in a normal delivery. 

• PGG2: a prostaglandin cyclic endoperoxide formed from arachidonic acid by incorpo
ration of two oxygen molecules; it is an unstable intermediate that converts rapidly and 
spontaneously to PGH2. 

• PGH2: a prostaglandin cyclic endoperoxide formed from PGG2; as an unstable interme
diate it converts to several important prostaglandins and thromboxanes. 

• PGI2 (syn: prostacyclin): derived from arachidonic acid in the vascular endothelium. Ef
fects - smooth muscle relaxation, bronchodilation, pulmonary vasodilation, coronary 
artery vasodilation. Inhibits platelet aggregation, increases cAMP formation. It is syn
thesized by adipose tissue, it is a potent endogenous lipolysis regulator. 

Renal prostaglandin production stimuli 
Peptide hormones: vasopressin, bradykinin, angiotensin II, endothelin I 

• Miscellaneous stimuli: calcium, intravenous loop diuretics, alpha-adrenergic catechola
mines, adenosine triphosphate, dietary supplementation with arachidonic acid precur
sors, interleukin I-alpha, tumor necrosis factor alpha, serotonin, endotoxin, estradiol 

• Diseases: glomerulonephritis, cirrhosis, congestive heart failure, Bartter's sy, renal 
ischemia, ureteral obstruction 

Prostate Specific Antigen 

(PSA) Organ-specific (prostate-tissue specific) glycoprotein enzyme (serine protease) is 
found in the cytoplasm, localized in prostate ductal epithelial cells and within the prostatic 
ducts lumina. PSA is excreted in urine and seminal plasma. In the seminal fluid, PSA cleaves 
a seminal vesicle-specific protein into several low-molecular-weight proteins as part of the 
seminal coagulum liquefaction process. PSA possesses chymotrypsin-like and trypsin like 
activity. Serum PSA (89%) is bound onto alpha-2-macroglobulin and alpha-I-antichymo
trypsin, the rest of the PSA is in a free form. In healthy males this is present in low serum 
levels. Increased levels appear in children (first months oflife, then after 10 years). Specific 
prostate tissue enzyme tumour marker. PSA is released into blood via injured tissue. Repeti
tive measurements are extremely valuable for treatment evaluating response to prostatic 
cancer. Determination of free PSA fractions is of great value when decisions must be made 
in borderline levels. PSA levels may precede clinically detectable metastasis development by 
as much as 6-12 months. Day-to-day variation is 15-20%. 
Test Purpose. 1) to monitor the prostate cancer course, 2) to aid in evaluation of treatment, 
3) to check for recurrence after treatment has finished. 
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Increased Values 
prostatic needle biopsy, cystoscopy, benign prostate hyperplasia, inflammatory prostate dis
eases, acute myocardial infarction, prostatic infarction, prostate ischemia, permanent blad
der catheter, benign prostate tumors, tumors - (bone metastases, sweat glands t., colorectal 
t., salivary glands t., kidney t., lung t., prostate t., breast t., gastrointestinal tract t., ovary t., 
genitourinary tract t. ), prostate palpation/massage, prostatitis, growth of children, digital 
rectal examination, radiation therapy, transurethral resection of prostate, acute urinary re
tention, trans rectal ultrasonography, vigorous bicycle exercise, full term placenta, treadmill 
stress test, acute renal failure. 

Interfering Factors: medicaments - (testosterone) 

Decreased Values 
prolonged supine position, radical prostatectomy, sedentary patient, ejaculation (within 
24-48 hrs), castration, radiation therapy 

Interfering Factors: medicaments - (estrogen, antiandrogens, finasteride) 

Analyle Age/Gender Reference Range 51 Units Note 

Prostate Specific 
Antigen <4.0 

Prostate Specific Antigen, Free 

ng/ml 

(free PSA) It is a speCific prostate tissue product in prostate/seminal fluid, healthy/hyper
plastic prostate and malignant prostate tumor/metastases. There are three free PSA forms 
in serum: a) free, b) bound to alpha-2-macroglobulin (imunulogically inactive), c) bound 
to alpha- I-antitrypsin. Free PSA to total P5A ratio is decreased in the malignant prostate 
tumor compared to benign prostate hyperplasia. Paralel free/total P5A determination has 
a differential diagnostic value. 
Test Purpose. 1) differential diagnosis between benign prostate hyperplasia and malignant 
prostate tumor, 2) examination in the case of total P5A increase. 

Analyte Age/Gender Reference Range 51 Units Note 
Prostate Specific 
Antigen. Free 

Prostatic Acid Phosphatase 

2.4- 3.5 ng/ml 

(PAP) Acid phosphatase is a lysosomal enzyme, glycoprotein. The prostatic enzyme is found 
in prostate epithelium lysosomes and normally is present only in small amounts in the 
blood. Prostatic acid phosphatase is an enzyme tumour marker. 
Test Purpose. 1) diagnosis of prostate tumors, 2) differential diagnosis of bone metastases, 
3) to check malignant tumor therapy effectivity. 

Increased Values 
benign prostatic hyperplasia (BPH), hyperparathyroidism, hepatitis, prostate infarction, 
disease - (Gaucher's d., Niemann-Pick d., Paget's d., sickle-cell d . ), bone diseases, obstruc
tive jaundice, acute renal insufficiency, prostatic tumors, prostatic surgerylbiopsy (1-2 d 
after), prostatitis, following prostatic manipulation/massage/catheterization, leukemia, non
Hodgkin's lymphoma, osteoporosis, liver cirrhosis, pulmonary embolism, hyperparathy-
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roidism, hemolytic conditions, leukemic reticuloendotheliosis, metastatic carcinoma of bone, 
plasmocytoma (incl. multiple myeloma), partial translocation trisomy 21, excessive plate
let destruction, thromboembolism, idiopathic thrombocytopenic purpura 

Interfering Factors: medicaments - (alglucerase, androgens, buserelin, clofibrate) 

Decreased Values 
Interfering Factors: medicaments - (fluoride, heparin, ketoconazole, oxalate) 

Protein 5-100 

Proteins S-100 are acid, related calcium binding proteins found in nervous tissue, melano
cytes, adipocytes, chondrocytes, epidermal Langerhans' cells, myoepithelial cells of the sali
vary and mammary glands. Its dimer molecule consist of alpha- and beta- subunits. Dimer 
beta-beta is present in glial and Schwann cells, dimer alpha-alpha is present in skeletal 
muscle, myocard and kidney. Protein S-100 seems to be a prognostic marker in malignant 
melanoma (staging and therapeutic effectivity information). Protein S-100 is a prognostic 
marker in brain injuries. S-1 00 also inhibits the activities of some tyrosine-specific protein 
kinases involved in receptor-mediated processes of intracellular signal transduction. 
Test Purpose. I) to evaluate the extent of brain damage (injury, surgery, tumors), 2) to moni
tor staging and therapy in malignant melanoma. 

Increased Values 
brain injury, brain surgery, extracorporeal surgeries, tumors - (glioma, melanoma, Schwan
noma, differentiated neuroblastoma, granular cell tumors, neurofibroma) 

Analyte Age/Gender Reference Range 51 Units Note 
Intracellular 
Protein -100 

Proteins 

(T. P., syn: total proteins) 

<0.20 Ilgll 

Function. Proteins and nucleic acids as the structural components of a cell, serve as bio
catalysts - enzymes; hormone metabolism regulators; the conjugated proteins - lipoprote
ins, glycoproteins, metal binding proteins; components of genetic makeup - chromosomes. 
Support colloid-osmotic plasma pressure that maintains equilibrium in the capillaries. They 
are involved in the transport of lipids, amino acids, hormones, bilirubin, anions, cations, 
medicaments, acting in an acid-base balance, nutrition, immunity and energy source. 
Test Purpose. 1) to aid in edema, polyuria, hemorrhage diagnosis, 2) to aid in chronic dis
ease diagnosis (kidney, diarrhea, liver, connective tissue), 3) to help in bone ache diagnosis, 
4) to aid in lymphoproliferative disease and infectious disease diagnosis. 

Increased Values - hyperproteinemia 
rheumatoid arthritis, bronchiectasis, hepatic cirrhosis (compensated, early stage), dehydra
tion, diabetes insipidus, exsicosis, phlegmon, impaired renal function, hemoconcentration, 
hypergammaglobulinemia, diarrhea, diseases - (severe infectious d., acute hepatic d., 
inflammatory d. ), diabetic ketoacidosis, collagenosis, systemic lupus erythematosus, Ad
dison's disease, Waldenstrom's macroglobulinemia, myxedema, tumors - (bronchial t., 
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monocytic leukemia, lymphogranuloma, plasmocytoma incl. multiple myeloma), parapro
tein-emia, polyuria, burns (early stages), inadequate fluid intake, sarcoidosis, sepsis, 
strumec-tomy,lung tuberculosis, vomiting, collagen vascular disease 

Interfering Factors: medicaments - (ACTH, anabolics, androgens, clofibrate, corticoste
roids, dextran, digitoxin, epinephrine, growth hormone, insulin, oral contraceptives, 
phenazopyridine, progesterone, propranolol, sulfasalazine, thyroid preparations) 

Decreased Values - hypoproteinemia 
agammaglobulinemia, amyloidosis, posthemorrhagic anemia, ascites, bronchiectasis, 
hepatic cirrhosis, potassium deficit, dermatitis, diabetes mellitus (uncontrolled), hepatic 
dysfunction, exudative enteropathy, eczema, cystic fibrosis, glomerulonephritis, starvation, 
diarrhea, overhydration, essential hypertension, hyperthyroidism, hypoalimentation, dis
eases - (acute/chronic infectious d., chronic hepatic d., infective pulmonary d., inflamma
tory d. ), obstructive icterus, mechanic ileus, insufficiency - (pancreatic i., hepatic i., cardiac 
i.), intoxication by - (benzene, carbon tetrachloride), collagenoses, colitis u1cerosa, massive 
hemorrhage - (hemorrhagic diathesis, gastrointestinal tumours/ulcers, injuries), kwash
iorkor, systemic lupus erythematosus, disease - (Crohn's d., Hodgkin's d., Whipple's d.), 
malnutrition, marasmus, tumours, nephrosis, hepatocellular necrosis, chronic pancreati
tis, pemphigus vulgaris, peritonitis, plasmapheresis, pleuritis exudativa (pleural effusion), 
severe burns (late stage), toxic hepatic impairment, decreased intake/resorption of proteins, 
water/minerals retention, decreased protein consumption, sprue, conditions - (cachectic 
c., febrile c., postoperative c. ), shock states - (surgery, trauma), idiopathic steatorrhea, 
increased protein loss, syndrome - (malabsorption sy, SIADH sy, nephrotic sy), pregnancy 
(3rd trimester), tuberculosis, failure - (acute/chronic renal f., congenital heart f.), water 
intoxication 

Interfering Factors: medicaments - (allopurinol, contraceptives, estrogens, hepatotoxic 
drugs, rifampicin) 

Analyte Age/Gender Reference Range SI Units Note 
Proteins, Total Premature 

infants, I d 34-50 gil 
I d-4w 46-68 gil 
2-12m 4S-76 gil 
>Iy 6O-S0 gil 
Adults 66-S7 gil 

Electrophoresis Adult 
Albumin 0.55-0.69 

55.3-68.9 % 
a1pha-l-globulin 0.02-0.06 

1.6-5.S % 
a1pha-2-globulins 0.06-0.11 

5.9-11.1 % 
beta globulins 0.08-0.14 

7.9-L3.9 % 
gamma globulins O.I\-O.\S 

11.4-\8.2 % 
Albumin eon ale 32.7-45.3 gil 

<I Y 35.7-51.3 gil 
1-5 Y 33.1-52.2 gil 
6-15 Y 40-52.2 gil 
Adult 35.2-50.4 gil 
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Analyle Age/Gender Rd.rence Range 51 UnllS NOle 
alpha-I-globulins conales 

<Iy 
1-5y 
6-15 Y 
Adults 

alpha-2-globulin conales 
<Iy 
1-5y 
6-15 Y 
Adult 

bela globulins Neonales 
<Iy 
1-5 Y 
6-15 Y 
Adults 

gamma globulin 'eonaie 
<Iy 
1-5 Y 
6-15 Y 
Adult 

Psoriasin 

\.I-2.S 
1.3-2.5 
0.9-2.9 
1.2-2.5 
1.3-3.9 
2.6-5.7 
3.8-10.8 
4.3-9.5 
4.3-8.6 
5.4-9.3 
2.5-5.6 
3.5-7.1 
3.5-7.6 
4.1-7.9 
5.9-11.4 
3.9-11 
2.9-1\ 
4.5-12.1 
5.9-13.7 
5.8-15.2 

gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 
gil 

Psoriasin is a calcium binding protein, belonging to the 5-100 family of proteins. Significant 
levels of psoriasin are found in ear, skin and tongue tissues. It is a potent and selective che
motactic inflammatory protein for CD4 T -lymphocytes and neutrophils. Psoriasin may thus 
be a factor that plays an important role in inflammatory skin disorders such as psoriasis. 
Psoriasin has been shown to be externalitzed to the urine of bladder squamous cell carci
noma. 

Pyroglobulins 

Abnormal proteins (monoclonal immunoglobulins) that irreversibly precipitate/gel when 
blood serum is heated to 56°C. 

Increased Values - positive 
systemic lupus erythematosus, lymphoma, myeloma, polycythemia vera 

Pyruvic Acid 

(syn: pyruvate) Embden-Meyerhof glucose metabolism pathway end product. It is also pro
duced by several amino acid catabolism. Pyruvate can be converted to acetyl coenzyme A, 
which enters the tricarboxylic acid cycle for aerobic energy production or to be used for fatty 
acid synthesis. Pyruvate can also be converted to oxaloacetate, the first step in gluconeogen
esis. The relation between lactate and pyruvate is determined with the equation: lactate + 
NAD+ <-- --> pyruvate + NADH + H+, reaction is bilaterally catalyzed with LD. Amino acids 
that form pyruvate: alanine, serine, glycine, cystine, threonine. 
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Test Purpose. I) to assess tissue oxidation,2) to help determine lactic acidosis causes, 3) dif
ferential diagnosis of hereditary organic acidurias disorders (pyruvate dehydrogenase de
ficiency),4) to provide an index of the severity of circulatory failure. 

Increased Values 
acute advanced beriberi, thiamine deficiency, diabetes mellitus, hepatolenticular degenera
tion, malignant hyperthermia, advanced liver diseases, heavy metal poisoning by - (anti
mony, arsenic, mercury, gold), muscular dystrophy, tumors, diabetic ketoacidosis, von Gier
ke's disease, Reye's sy, uremia, severe cardiac failure 

Analyte Age/Gender Reference Range 51 Un lis Note 
Pyruvate 

Quinidine 

Children 
Adults F 
Adults M 

11 - 86 
41 -67 
34- 102 

Mean half-life is about 7 hours (4-12 hours). 
Test Purpose. To monitor drug therapy. 

Increased Values 
quinidine overdose 

mmolll 
mmolJl 
mmolJl 

Anal>·te Age/Gender Rdcrcnce Range 51 Units Note 
Quinidine 6- 15 ,.molll 

RANTES 

(Regulated upon activation, normal T-cell expressed, and presumably secreted) RANTES is 
produced by circulating T-cells. The expression of RANTES is inhibited following stimula
tion ofT-lymphocytes. It is chemotactic for T-cells, human eosinophils and basophils and 
plays an active role in recruiting leukocytes into inflammatory sites. Activates eosinophils 
to release, for example, eosinophilic cationic protein. Increases the adherence of monocytes 
of endothelial cells. It selectively supports the migration of monocytes and T-Iymphocytes 
expressing the cell surface markers CD4. RANTES is expressed by human synovial fibro
blasts and may participate in the ongoing inflammatory process in rheumatoid arthritis. It 
has been observed that antibodies to RANTES can dramatically inhibit the cellular infiltra
tion associated with experimental mesangioproliferative nephritis. RANTES appears to be 
expressed highly in human renal allografts undergoing cellular rejection. 

(-Reactive Protein 

(CRP) CRP is a protein with electrophoretical mobility in the gamma globulin area; func
tionally it is analogous to immunoglobulin G but it is not antigen specific. 
Production. An abnormal protein synthesized primarily by the hepatocytes during an acute 
inflammatory processes. CRP synthesis is initiated by cytokines, antigens, immune com
plexes, bacteria, fungi and trauma (as early as 4-6 hrs after injury). CRP rises more than 
6 hours after triggering stimulus, peaks within 48-72 hours, rapidly declines after condition 
resolves. 
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Occurrence. Serum, inflammatory fluids and exudates. 
Function. Acute phase protein, polysaccharide transport protein that increases phagocytosis, 
initiates opsonization, lyses foreign cells and acts as a detoxification agent. Non-specific in
flammatory reaction, infectious and tissue destruction/necrosis index. CRP is able to inter
act with complement system. The determination has its specific advantages when compared 
to ESR, WBC count and body temperature measurement. CRP shows an earlier, more intense 
increase rise than ESR; with recovery, disappearance of CRP precedes the return to normal 
of ESR. CRP generally parallels ESR but is not influenced by anemia, polycythemia, sphe
rocytosis, macrocytosis, congestive heart failure and hypergammaglobulinemia. After sur
gery the failure of CRP to fall is more sensitive indicator of complications than WBC, ESR, 
temperature and pulse rate. 
Test Purpose. 1) inflammatory/infective disorders screening, detection, monitoring, 2) quick 
determination of inflammatory processes in intensively treated patients, in neonatology, 
in patients with antineoplasm therapy and transplantation, 3) antibiotic therapy response 
control, 4) differential diagnosis between viral and bacterial inflammation, 5) false low ESR 
during acute phase and unexplained high ESR, 6) rheumatic activity follow-up, 7) to aid in 
diagnosis of neoplastic conditions (tumor marker). 

Increased Values 
rheumatoid arthritis, unstable angina, tissue ischemia, hepatic cirrhosis, gouty arthritis, 
embolism, viral hepatitis, rheumatic fever, chorioamnionitis, diseases - (inflammatory 
bowel d., rheumatic d., inflammatory d.), infarction - (cardiac i. - appears within 24-48 hrs, 
peaks at 72 hrs, becomes negative after 7 days, pulmonary i. ), infections - (bacterial i., in
trauterine i., neonatal i., respiratory system i., viral i. ), leprosy, systemic lupus erythema
tosus, Crohn's disease, non-specific marker of pulmonary malignant tumours, bacterial 
meningitis, tumours - (t. of bronchi, leukemia, Burkitt's lymphoma, t. of lung, breast t., 
gastrointestinal tract t., t. of pancreas), nephritis, tissue necrosis, obstruction of biliary ways, 
severe surgeries and after surgery, pericarditis, peritonitis, pneumonia, inflamed pneumo
pathy, severe burns, pyelitis, pyelonephritis, transplant rejection - (renal t. r., marrow t. r.), 
multiple sclerosis, neonatal septicemia and meningitis, stress, syndrome - (Guillain-Barre 
sy, nephrotic sy, Reiter's sy), scarlet fever, tuberculosis, trauma, varicella, vasculitis. 

Interfering Factors: intrauterine device, pregnancy (3,d trimester), medicaments - (oral 
contraceptives) 

Decreased Values 
Interfering Factors: medicaments - (atenolol, nonsteroidal antiinflammatories, oral 
contraceptives, salicylates, steroids) 

Anall'le Age/Gender Reference Range 51 Umls NOle 
C-Reactive Protein 0.07- 8.2 mg/I 

Renin 

(syn: plasmatic renin activity, plasma renin activity - PRA, plasma renin concentration) En
zyme, proteinase, endopeptidase. 
Production. Renin is a hydrolytic enzyme that is synthesized and stored in the juxtaglo
merular apparatus epitheloid cells. Released into renal veins in response to stress, sodium 
depletion, hypovolemia, baroreceptor/macula densa stimulation, beta-adrenergic system, 
prostacyclines. Renin release decrease is caused by: kalium, calcium, vasopressin, and 
angiotensin II. 
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Function. The enzyme is a renin-angiotensin-aldosterone system component that regulates 
blood pressure, plasma volume, and electrolyte balance. Renin converts angiotensinogen 
produced by the liver to angiotensin I .... that is converted in the lung to angiotensin II, the 
most potent vasopressor agent responsible for renal origin hypertension and aldosterone 
release from the adrenal cortex. Angiotensin II and aldosterone increase blood pressure. Re
nin level increases when there is decreased renal perfusion pressure, decreased sodium and 
water delivery to the glomerulus vascular pole, decreased plasma volume and blood pres
sure, and as a neural stimulation response. Highest values are at 4 AM, lowest are at 4-6 PM; 
in women, increases during menses. Most of plasma renin is enzymatically inactive. Only 
the active form has diagnostic value. Its performance is assessed only by functional tests 
(basal secretion and stimulated with saluretics and/or orthostasis). Examination should 
follow when aldosterone concentrations are known. 
Test Purpose. I) to screen for renal hypertension origin, 2) to help in essential hypertension 
plan treatment, 3) to help identify unilateral renovascular disease hypertension by renal vein 
catheterization,4) to help identify primary aldosteronism resulting from aldosterone-secre
ting adrenal adenoma, 5) to confirm primary aldosteronism, 6) to help in Addison's disease 
diagnosis, 7) to help in differential diagnosis of hypertension and edematous states, 8) diag
nosis of tumors producing renin (reninomas), 9) functional diagnosis in sonographic and 
CT findings on adrenals, 10) Bartter's sy diagnosis. 

Increased Values - hyperreninemia 
hepatic cirrhosis, edema - (hepatic e., renal e., cardiac e. ), pheochromocytoma, hepatitis, 
hypertension - (essential h., renovascular h., malignant h. ), hypoaldosteronism - (pnmary 
h., secondary h. ), secondary hyperaldosteronism, hypokalemia, hypovolemia, diseases -
(gastrointestinal tract d., renallliver parenchymal d. ), hemorrhage, Addison's disease, adre
nal tumours, renin-secreting tumors, salt-losing nephropathy, nephrosis, transplant rejec
tion, syndrome - (Bartter's sy, Cushing's sy), failure - (chronic renal f., congestive heart f.) 

Interfering Factors: low salt diet, upright body position, pregnancy, early in the morn
ing,last half of menstrual cycle, medicaments - (ACE inhibitors, amiloride, antihyper
tensives, calcium antagonists, captopril, chlorpropamide, chlortalidone, diazoxide, diu
retics, dobutamine, enalapril, estrogens, felodipine, furosemide, glucocorticoids, gua
nethidine, heparin, hydralazine, hydrochlorothiazide,lisinopril, minoxidil, nifedipine, 
nitroprusside, oral contraceptives, prazosin, salbutamol, saralasin, spironolactone, thi
azide diuretics, triamterene, vasodilating agents) 

Decreased Values - hyporeninemia 
adrenal cortex adenoma, diabetes mellitus, aldosteronism - (idiopathic a., primary a. ), hy
perkalemia, adrenal cortex hyperplasia, essential hypertension, benign hypertension, hyper
tension due to unilateral renal artery stenosis, hypertension due to unilateral renal paren
chymal disease, hypervolemia, secondary hypoaldosteronism, hypotension - (essential h. 
with low renin levels, postural h. ), renal parenchymal diseases, pituitary insufficiency, ad
renal tumors with mineralocorticoid excess, bilateral!unilateral nephrectomy, renal injury, 
increased fluid intake, pseudohyperaldosteronism (Liddle's sy), high-sodium diet, syn
drome - (Conn's sy, Cushing's sy) 

Interfering Factors: healthy people, ageing, medicaments - (acetylsalicylic acid, angi
otensin, beta-adrenergic blocking agents, antidiuretic hormone, carbenoxolone, cis
platin, clonidine, deoxycorticosterone, digoxin, guanethidine, indomethacin, methyl
dopa, oral contraceptives, oxprenolol, pindolol, potassium preparations, prazosin, pro
pranolol, reserpine, steroids, timolol) 
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An,llyte Age/Gender Relerence Range 51 Umts Note 
Renin re t 

exertion 
0.5- \.9 
\.9-6.0 

Respiratory Syncytial Virus Antigen 

ng/ml/h 
ng/mVh 

Test Purpose. To investigate severe respiratory illness in infants (bronchiolitis, pneumonia, 
croup). 

Increased Values - positive 
respiratory syncytial virus infectious diseases 

Retinol-Binding Protein 

(RBP) RBP is one of two proteins responsible for transporting vitamin A in the blood. Reti
nol is binding with RBP (ratio 1:1) -+ bound to prealbumin. It is synthesized/secreted by the 
liver parenchymal cells and circulates in serum as a protein-protein complex with prealbu
min. The kidneys playa major role in RBP catabolism. Clinical importance is similar to pre
albumin, when used as a nutrition status indicator and in parenteral nutrition. Probably one 
of the most sensitive hepatocyte function and protein synthesis indicator found to date. 

Increased Values 
alcohol hepatitis, chronic renal diseases, fatty liver 

Interfering Factors: medicaments - (estrogens, oral contraceptives, phenobarbital, 
phenytoin) 

Decreased Values 
hepatic cirrhosis - (alcoholic h. c., cryptogenic h. c., primary biliary h. c. ), zinc deficiency, 
cystic fibrosis, hepatitis - (chronic active h., acute viral h.), hyperparathyroidism, hyper
thyroidism, diseases - (hepatocellular d., infectious d. ), kwashiorkor, proteinuria 

Analyt{' Age/Gender Relerence Range 51 Units Not{' 
Retinol-Binding 
Protein 

0-5 d 
1-9y 
10-13 Y 
14-19 Y 

Reverse Triiodothyronine 

8-45 
10-78 
13-99 
30-92 

mgll 
mgll 
mg/I 
mgll 

(rT3, syn: reverse T3) rT3 represents an alternate T4 deiodination pathway. Reverse T3 is a 
biologically inactive thyroxine metabolite. It is created via type III deiodase action. 

Increased Values 
starvation, diseases - (hepatic d., severe systemic d. ), treatment of obesity by starvation, 
acute surgical stress, hyperthyroidism, syndrome of low triiodothyronine 

Interfering Factors: advancing age, postpartum women, medicaments - (amiodarone, 
glucocorticoids, methylthiouracil, oral cholecystographic agents, propranolol, propylth
iouracil, salicylates) 

Blood - Plasma - Serum 309 



I 

Decreased Values 
hypothyroidism 

Ana1yte Age/Gender Rder~n(e Range 51 Units Note 
Triiodolhyronine. 
Reverse 1- 5 Y 

5-10 Y 
10- 15 Y 

Rheumatoid Factor 

0.23-1.1 
0.26-1.2 
0.29- 1.36 

nmolJl 
nmoVI 
nmoUI 

(RF) Macroglobulin serum autoantibodies that bind a many antigenic determinants in the 
Fc portion of IgG, usually the IgM (igG, IgA) class, which are directed against human IgG 
forming immune complexes. Incidence of rheumatoid arthritis increases with duration of 
disease (33% at 3 months, 45% at 6 months, 75% at 12 months,90% at 18 months). Progno
sis is worse with high titre at onset. 
Test Purpose. 1) to confirm rheumatoid arthritis, especially when clinical diagnosis is doubt
ful, 2) diagnosis of connective tissue disease. 

Increased Values 
ankylosing spondylitis, cryptogenic fibrosing alveolitis, brucellosis, hepatic cirrhosis, der
matomyositis, endocarditis - (subacute bacterial e., infective e. ), filariasis, autoimmune 
chronic active hepatitis. gout, chondrocalcinosis, arthritis - (suppurative a., psoriatic a., 
rheumatoid 3., enteropathic a. ), mixed connective tissue disease, diseases - (viral infectious 
d., kidney d., liver d., lung d. ), influenza, cryoglobulinemia, leprosy, leukemia, systemic lu
pus erythematosus, lymphomas, Waldenstrom's macroglobulinemia, malaria, infectious 
mononucleosis, tumors, osteoarthritis, osteomyelitis, plasmocytoma (incl. multiple myelo
ma), polymyalgia rheumatica, postvaccination infections, polymyositis, cryoglobulinemic 
purpura. sarcoidosis, schistosomiasis, scleroderma, syphilis, syndrome - (CREST sy, Felty's 
sy, Reiter's sy, Sjogren's sy, Still's sy), allografts - (skin a., kidney a. ), trypanosomiasis, tu
berculosis 

Interfering Factors: circulating immune complexes, cryoglobulins, lipemia, elderly peo
ple, relatives of patients with rheumatoid arthritis, medicaments - (chemotherapeutics, 
methyldopa) 

Ana1yle Age/Gender Reference Range 51 Units NOle 
Rheumatoid FaClor 

Salicylates 

<14 
<79 
<40 

kU/I" 
U/I 
kU/1 

See ref. 
ranges no Ie 

Test Purpose. 1) to confirm suspected toxicity from patient history or clinical examination, 
2) to monitor therapeutic levels of blood salicylate. 

Increased Values 
salicylates overdose 
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Decreased Values 
low therapeutic levels 

Secretin 

Gastrointestinal tract (small intestine S-cells, mucosal granular cells) regulative polypep
tide (27 amino acids) with endocrine effect. Secretin is a duodenal mucosa hormone. 
Production. Duodenum, jejunum, eNS. 
Function. Stimulates pancreatic bicarbonate secretion (after administration it can be used 
in functional pancreas testing, pancreatic secretion sampling, gastrinoma diagnosis). Natu
ral antacid. Duodenal pH less 4.5 is a stimulus for secretin release in response to gastric acid, 
digestive products and proteins entering the duodenum. Involved in pyloric sphincter con
traction and slows stomach emptying, increases bile secretion, augments cholecystokinin
induced pancreatic digestive enzymes secretion, and reduces acid secretion in the stomach. 

Increased Values - hypersecretinemia 
exercise, diabetes mellitus, gastrinoma, starvation, gastric acid hypersecretion, duodenal 
ulcer disease, chronic pancreatitis, severe physical stress, Zollinger-Ellison sy, chronic re
nal failure 

Interfering Factors: postprandial, stress 

Decreased Values - hyposecretinemia 
achlorhydria, pernicious anemia, celiac disease (gluten-sensitive enteropathy) 

Interfering Factors: medicaments - (cimetidine, somatostatin) 

Selectin 

(syn: selectin P, E, L, cell adhesion molecule) Selectins are surface glycoproteins, they play 
a role in leukocyte endothelial adhesion during transition into extracellular space. P-selectin 
(platelet) is placed on platelets, megakaryocytes, and after thrombin/histamine activation 
appears also in endothelial cell membranes. E-selectin (endothelial) is a molecule, which 
exprimates on the endothelial cell surface after activation by cytokines IL-I, TNF-alpha and 
lipopolysaccharide. There are selectin E receptors which are placed on the granulocyte, 
monocyte and T -lymphocyte surfaces. Adhesion among endothelial cells and leukocytes is 
fast; it leads to rapid leukocyte aggregation and facilitates their diapedesis through the ves
sel into inflammation focus. L-selectin (leukocyte) occurs constitutively in T- and B-Iym
phocyte membranes, monocytes, NK-cells, neutrophils and eosinophils. L-selectin is an 
adhesion receptor group member, its receptor is highly glycosylated molecule. It consists of 
three extracelluar domains (lectin, epidermal growth-like factor, complement-regulatory 
protein), the most important is lectin domain. It is responsible for specific lymphocyte 
migration into lymphatic nodes. 

Increased Values 
diabetes mellitus, smoking, ischemic heart disease, peripheral vascular diseases 

AnalYle Age/Gender Reference Range SI Units Note 
P-Selectin 19-521 nglml 
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Selenium 

(Se, selen) Trace element. A widely, but unevenly distributed essential micronutrient that can 
also be toxic in excess. Selenium is used in photoelectric cells, glass, ceramics, cosmetics, pig
ments and sheep dips. Occupational hazards result from exposure to dust or fume. The sele
nium content of foodstuffs varies markedly in proportion to the selenium content of the 
soils in which the animal feed or cereals and vegetables have grown. Seafood provides a sta
ble and relatively abundant source of selenium. Selenium is absorbed after inhalation of 
aerosol (small respirable particles), non-respired selenium is cleared to the gut. Organo
selenium compounds found in cereals (mainly seleno-methionine) are well absorbed. Once 
absorbed organo-selenium coumpounds are rapidly transferred to plasma and RB cells. 
Circulating selenium is primarily partitioned to brain, kidney and liver, but body stores are 
not large relative to metabolic demand. Body balance of selenium is maintained through 
regulation of excretion of trimethyl-selenonium to urine. Plasma selenium levels respond 
rapidly to either stress or selenium uptake. 
Function. Glutathione peroxidase compound (antioxidant, detoxified lipid hydroxyperox
ide), is closely related to vitamin E. Glutathione peroxidase protective properties help prevent 
Heinz bodies formation in RBC, hemolytic anemia, oxidative compounds hepatic damage, 
in phagocytic cells protecting the cell from auto-oxidation, deiodases component in thyroid 
hormone metabolism. 
Test Purpose. I) to monitor selenium nutritional condition in long-term parenteral nutri
tion, 2) to monitor exposure/intoxication to selenium, 3) to detect selenium deficiency in 
dietary deficiency. 

Increased Values 
industrial intoxication - (electro-industry, glass-industry), reticnloendothelial tumors, 
renal failure 

Interfering Factors: medicaments - (glucocorticoids, oral contraceptives, selen contain
ing preparations) 

Decreased Values 
AIDS, rheumatoid arthritis, hepatic cirrhosis, smoking, phenylketonuria, cystic fibrosis, 
hemodialysis, hepatitis, diseases - (acute d., skin d. ), cardiomyopathies, catabolism, pro
tein-caloric malnutrition, tumors, gastrointestinal tumors, decreased selenium dietary in
take, muscle pain conditions, stress conditions, premature neonates, pregnancy, long-term 
parenteral nutrition, renal failure 

Interfering Factors: medicaments - (valproic acid) 

Analyte Age/Gender Reference Range SI Units Note 
Selenium 3-6.2 .. molll 

Serine 

(Ser) A naturally occurring, non-essential amino acid, it may be synthesized from glycine 
and used as a dietary supplement. 

Increased Values 
Iysinuric protein intolerance, oral intake of glycine/histidine 
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Decreased Values 
gout 

An~I)· tr AgelG~nder Refere"ce RJnge SI UnIts Note 

rine 

Serotonin 

Inlanl 
Adult 

2 - 172 
76 16-\ 

(lmoVI 
(lffiolll 

(5-HT,syn: 5-0H tryptamine) Biogenic amine and tissue hormone. Tryptophan metabolite. 
Function. Potent vasoconstrictor, increases blood pressure, smooth muscle contraction, 
peristalsis stimulator. Neurotransmitter especially in the sleep process. Involved in body 
temperature regulation, pain perception, social behavior, and mental depression. 
Occurrence. Platelets, gastric, small and large intestinal wall enterochromaffin cells, central 
nervous system serotoninergic neurons. It is transported in the blood by the platelets. Free 
to bound serotonin concentration ratio change can be present in migraine attacks. Serot
onin oxidative deamination by the enzyme monoamine oxidase leads to 5-hydroxyindole
acetic acid formation (the most significant serotonin metabolite). Highest levels are at noon, 
lowest are at night. In women are lowest levels during menses. Highest concentrations are 
in summer, lower in fall and winter. 

Increased Values - hyperserotoninemia 
anxiety, autism, benign cystic dermoids, cystic fibrosis, hepatitis, inflammatory diseases, 
postoperative ileus, acute myocardial infarction, carcinoid, colitis uicerosa, acute intestinal 
obstruction, food - (pineapple, bananas, walnuts, tomatoes), enterochromaffin cell prolife
ration, schizophrenia, nontropical sprue, dumping sy, benign cystic teratomas, oat cell car
cinoma of lung, islet tumors of pancreas, medullary carcinoma of the thyroid, multiple 
endocrine neoplasia (types I and II) 

Interfering Factors: medicaments - (estrogens, MAO inhibitors, mephenazine, metho
carbamol) 

Decreased Values - hyposerotoninemia 
AIDS, migraine headaches, severe depression, untreated phenylketonuria, Parkinson's dis
ease, syndrome - (Down sy, Kleine-Levin sy), renal failure, degenerative changes in serot
onin-ergic system 

Interfering Factors: medicaments - (ranitidine, reserpine) 

A"~lytc Age/Gender Rrlere"c", Range Sf Units Note 
rrotomn F 

M 
pltltlpl m 
dtp Ided pi rna 

Serum Amyloid A 

500-900 
J00-700 
1000-2500 

IS 

nmol!l 
nmolll 
nmolJ! 
nm III 

(SAA, syn: amyloid A protein, serum amyloid A protein) SAA is a normal serum protein 
closely related to the fibrotic tissue protein, it is a prompt and vigorous acute phase protein. 
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Increased Values 
secondary amyloidosis, rheumatoid arthritis, inflammatory diseases, myocardial infarction, 
tumors, problems during pregnancy 

Analrte Aj(e/Gender Relerenct Ranj(t SI Umts Note 
rum Am 'I id A 0.17-10 mgll 

Serum Factors Suppressing Lymphocyte Activity 

• Serum proteins: albumin (high concentration), specific antibodies against stimulating 
antigens, immunoregulatory globulin, acid alpha-l-glycoprotein, eRP, serum alpha 
globulin of amyloid, alpha globulins in tumors, chronic infections, inflammatory dis
eases,AFP,LDL, complexes antigen-antibody, antibodies against HLA antigens, antibod
ies against T-lymphocytes 
Hormones: glucocorticoids, progesterone, estrogens, androgens, prostaglandins 

• Medicaments: acetylosalicylic acid, chloroquine, ouabaine 
• Other: interferon, cyclic nucleotides 

Sex Hormone-Binding Globulin 

(SHBG, syn: testosterone-binding globulin, sex steroid-binding globulin) Beta globulin. 
SHBG levels are under the positive control of estrogens and thyroid hormones, and are sup
pressed by androgens. These influences dynamically control the liver synthesis of this car
rier protein. 
Production. SHBG is synthesized in the liver and testes Sertoli's cells. 
Function. Plasmatic carrier of testosterone and estradiol. Day-to-day level variation is 10%, 
highest levels are in early afternoon, and lowest around midnight. 

Increased Values 
anorexia nervosa, hepatic cirrhosis, androgens deficiency, smoking, hepatitis, hyperthy
roidism, male hypogonadism, pregnancy, thyrotoxicosis, testicular feminization, prepuber
tal children 

Interfering Factors: fasting, ageing, medicaments - (androgens, antiepileptics, anticon
vulsants, carbamazepine, contraceptives, diphenylhydantoin, estrogens, rifampicin, 
tamoxifen, thyroid hormones) 

Decreased Values 
acromegaly, hirsutism, hyperinsulinism, hypercortisolism, hyperprolactinemia, hypothy
roidism, obesity, puberty, syndrome - (nephrotic sy, polycystic ovary sy), virilization, obese 
postmenopausal women, women with diffuse hair loss 

Interfering Factors: exercise, medicaments - (androgens, danazol, lynestrenol, norges
trel, stanozolol, testosterone) 

Silver 

(Ag, syn: argentum) Silver alloys and compounds are extensively used in electronics, electri
cal circuits and batteries. Alloys of silver are utilized in the production of tableware and jew
elry. Approximately 30% of the silver consumption in industry is associated with photog
raphy. 
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Test Purpose. To monitor an exposure to silver through dermal contact and inhalation. 

Increased Values 
silver exposure 

SolubleCD4 

CD4 expression is mainly on cortical thymus cells. microglia. dendritic cells. and main 
peripheral T-lymphocyte subclasses. CD4+ T-cells are mature immunocompetent lympho
cytes which include T-helper population involved in immunoregulatory functions. CD4+ 
T-cells recognize peptide antigen only in connection with syngenic proteins of MHC II (main 
histocompatibility complex) membrane complex. These antigen presenting cells (APe) are 
able to present CD4+ T-cells antigen peptides in connection with MHC II. APC to T-cell in
teraction is partially mediated by T-cell receptor (TCR) and CD4. 
Test Purpose. Complex cellular immunity assessment and signs of immune system activation. 

Increased Values 
autoimmune diseases. HIV infections 

Analyte Age/Gender Reference Range 51 Units Note 
oluble CD4 

sensitivity 

Soluble Fas-Ligand 

0-20 
<0.25 

nglml 
nglml 

(syn: soluble Fas-L) Fas ligand is named also death factor; binds to Fas receptor and plays 
an important role in early apoptose phase. Ligand is changed to soluble form and its serum 
and cell culture concentrations are measurable. 
Test Purpose. 1) Iymphoproliferative disease therapeutic effect evaluation. 2) resistance/ 
therapy assessment. 

Increased Values 
LGL leukemia. NK-type lymphomas 

Anal)'te Age/Gender Reference Range SI Units Note 
Soluble Fas Ligand <0.11 nglml 

Soluble Granulocyte Macrophage Colony Stimulating Factor 
Receptor 

(sGM-CSFR) Membrane GM-CSF receptor is composed of two membrane glycoproteins. 
specific GM-CSFR-alpha (CDw116) and GM-CSFR-beta (KF97) which are essential for bio
logical signal creation. As in many hematopoietic receptors also soluble alpha-chain form 
exists which has similar afmlty like membrane receptor. Soluble receptor task is not com
pletely explained; they are probably important in cytokine activity regulation; they act as 
cytokine reservoir and transport protein. as antagonist or receptor agonist in dependence 
on cytokine concentration. 
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Analyte Age/Gender Reference Range 51 Units Note 
Soluble GM-CSF 
Receptor 
sen ilivity 

16-50 
5 

Soluble Interleukin 2 Receptor 

pmollL 
pmol 

(sIL-2R) IL-2 is bound 10 receptor (IL-2R) with high afinity which has three different sub
units alpha, beta and gamma_ Beta-subunit is stable lymphocyte membrane part, alpha
subunit is inducable IL-2 bound, this subunit corresponds with low afinity IL-2 receptor; 
increased number testifies cell activation -+ subunit part is released as protein from mem
brane -+ creates soluble IL-2 receptor -+ circulating cell activation marker. 
Test Purpose. I) diagnosis and monitoring ofT-lymphocyte activation in organ transplan
tation, 2) AIDS and secondary immunodeficiency diagnosis, 3) lymphoproliferative disease 
diagnosis (hairy cell leukemia especially), 4) autoimmune disease diagnosis. 

Increased Values 
AIDS, autoimmune diseases, leukemia - (lymphocytic I., hairy-cellI. ) 

Soluble Interleukin 6 Receptor 

(sIL-6R) Membrane IL-6 receptor consists of two glycoprotein chains IL-6-alpha-R and IL-
6-beta-R. Membrane IL-6-alpha-R receptor is splitted -+ soluble protein is created which cir
culates in blood stream -+ into urine; this protein is named sIL-6R. IL-6 is binding to IL-6R 
(IL-6-alpha-R and sIL-6R) and creates binary complex -+ which bounds with two IL-6-beta
R molecules. Homodimer IL-6-beta-R subunit is responsible for signal transfer; the subunit 
is activated by LIF, CNTF, oncostatin M, IL-ll, and cardiolipin 1. sIL-6R mediates acute phase 
protein synthesis stimulation and acute/chronic liver inflammations are involved in its 
modulation. 

Increased Values 
HIV infection, B-Iymphocyte leukemia, plasmocytoma (incl. multiple myeloma) 

Somatostatin 

(syn: somatotropin release inhibiting hormone, SIH) Gastrointestinal tract regulative 
polypeptide (it exists in more forms, 14 and 28 amino acids) with neurocrine (neurotrans
mitter), endocrine/paracrine effects. 
Production. Stomach D-cells (mainly antrum), duodenum, pancreas Langerhans' islets, 
large intestine. Somatostatin is released after food intake and by gastric acid in lumen. 
Release of somatostatin from the hypothalamus has been shown to be inhibited by VIP, en
hanced by IGF-l, IL-l beta. 
Function. Inhibits gastrin, secretin, cholecystokinin, gastrointestinal polypeptide, insulin, 
glucagon, substance P, enteroglucagon, motilin, VIP, pancreatic polypeptide, ACTH, TSH and 
GH secretion, motility and splanchnic hyperemia, portal pressure, liver hyperemia. It is one 
of the most potent endocrine secretion inhibitor known. Decreases aldosterone, catechola-
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mines, T3, T4, and calcitonin. Inhibits acid gastric juice production, pancreatic exocrine 
secretion (pepsinogen), gallbladder contraction/emptying, small intestinal fluid secretion, 
and bile secretion. Inhibits T -lymphocyte activation, tumoricidal macrophage activity 
induced by IFN-gamma, and early hypersensitivity. Also inhibits immune responses, includ
ing IFN-gamma secretion, leukocytosis induced by endotoxins and release of colony stimu
lating factors. 
Occurrence. Hypothalamus, central and peripheral nervous system, stomach antrum, up
per small intestine, pancreas. Somatostatin has been detected also in platelets, mononuclear 
leukocytes, mastocytes, and polymorphonuclear leukocytes. Somatostatin is rapidly degra
ded in the blood and has a very short half-time (1-4 min), one of the most quickly acting 
polypeptides. 20% diurnal variation, increases during evening to peak at midnight, gradu
ally decreases to low at 8 AM. 

Increased Values - hypersomatostatinemia 
anemia (normocytic, normochromic), pheochromocytoma, cholelithiasis, disease - (alco
holic liver d., duodenal ulcer d. ), active ulcerative colitis, medullary thyroid tumors, tumour 
from O-cells of pancreatic Langerhans' islets, somatostatinoma, steatorrhea, irritable bowel 
sy, pregnancy, renal failure 

Interfering Factors: after meals 

Decreased Values - hyposomatostatinemia 
conditions following vagotomy 

Interfering Factors: medicaments - (oral contraceptives, theophylline) 

Analyte Age/Gender Reference R.tnge Sf Units Note 
Somatostatin 0-20 ngll 

Sorbitol Dehydrogenase 

(SO, SOH, syn: iditol dehydrogenase) Enzyme, which catalyzes sorbitol to fructose change. 
It is localized in hepatic cell cytoplasma, its value in liver diseases diagnosis is similar to aldo
lase and isocitrate dehydrogenase. Its NIDOM diagnosis importance is in complication de
velopment monitoring. Measurable activity appearance indicates parenchymal cell damage. 

Increased Values 
hepatic cirrhosis, hepatitis - (acute infectious h., toxic h. ), primary/secondary liver tumors, 
hypoxic liver damage 

Decreased Values 
Interfering Factors: medicaments - (cysteine, EOTA, glutathione, phenothiazines) 

Stem Cell Factor 

(SCF) 
Occurrence. Stromal cells of bone marrow, endothelial cells, fibroblasts, and Sertoli's cells. 
Function. With various growth factors synergizes/stimulates myeloid, erythroid and lym
phoid progenitors. Stimulates the mast cell proliferation and maturation. 
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Substance P 

Peptide composed of 11 amino acids, within nerve cells scattered throughout the body and 
in special gut endocrine cells. GIT hormone with GIT and brain function. It increases gastro
intestinal smooth muscle contractions and causes vasodilatation; it is one of the most potent 
vasoactive substances known. It seems to be a sensory neurotransmitter mediating pain 
(analgesic factor), touch and temperature. It increases salivation and histamine release, 
stimulates early hypersensitivity, mastocyte mediators release, macrophage superoxide pro
duction and tumoricid macrophage activity. Substance P may prove to be a better tumor 
marker for carcinoid tumor than serotonin or 5-HIAA. 

Increased Values 
tumors - (carcinoid, chronic leukemia, medullary t. of the thyroid) 

Superoxide Dismutase 

(SOD) Antioxidative oxidoreductase class enzyme that protects cells against dangerous 
superoxide levels. The key enzyme catalyzing high-reactive oxygen removal reaction (free
oxygen radicals, superoxide) -> hydrogenperoxide. Enzyme contains the metal elements 
(Cu-SOD and Zn-SOD) in cytosol and Mn-SOD in mitochondria. 
Occurrence. Liver, kidney, lungs, erythrocytes. 

Increased Values 
diabetes mellitus, cytomegalovirus hepatitis, Parkinson's disease, uremia, revascularization 
procedures (early reperfusion) 

Decrease Values 
hemodialysis, hepatitis - (chronic active h., chronic persistent h. ), chronic cerebrovascular 
diseases, acute myocardial infarction (decrease 24-48 hrs, increase 2 w), cardiosurgery pro
cedures 

Syphilis Antibodies 

Test Purpose. To detect syphilis (Treponema pallidum). Tests used for detection of Trepo
nema pallidum antibody include: Venereal Disease Research Laboratory - VORL, Rapid 
Plasma Reagin - RPR, Automated Reagin Test - ART, Standard Test for Syphilis - STS. Tests 
used for detection of Treponema antigen precipitating antibody include: Fluorescent Trepo
nemal Antibody - Absorption Test - FTA, Microhemagglutination - Treponema pallidum 
-MHA-TP. 

Positive Values False Positive Values 
syphilis atypical pneumonia, brucellosis, infectiou hepatiti, 

infectious mononuc1eo i ,leprosy, m laria, miliary 
tuberculosis, post-vaccination Slatc, pregnancy. related 
Treponcmal infection - (yaw, pinta, bejel), sy temie lupus 
erylhemato us, typhus 
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Taurine 

(Tau) Belongs to non-essential amino acids. which are involved in sulphur metabolism. It 
is cysteine metabolism end-product. Taurine is an oxidized. sulfur-containing amine conju
gated in the bile. usually with cholic acid to form cholyltaurine (taurocholate). or with che
nodeoxycholic acid to form chenodeoxycholyJtaurine. Found also in platelets and skeletal 
musculature; taurine is thought to be a central nervous system neurotransmitter or neuro
modulator. Taurine passes to urine after breakdown. 

Increased Values - hypertaurinemia 
sulfite oxidase deficiency. liver insufficiency. leukemia. tissue necrosis. increased protein 
intake. sepsis 

Interfering Factors: medicaments - (histidine) 

Decreased Values - hypotaurinemia 
depressive neurosis. manic depressive disorder. conditions following abdominal surgery 
(day 4) 

Anal)'tc Age/Gender Retcrence Range 51 Units Note 
Taurine 

Telopeptides 

eonalCS 
Infants 
Adults 

70-240 
70-180 
40-140 

I!mol/I 
j!moVl 
j!mol/l 

Bone collagen type I molecules contain two chains which create a helix structure with short 
non-helix parts (telopeptide) on both sides of the molecule. Telopeptides are important 
points of stabilizing the cross inter-/intramolecular link creation. Intermolecular cross-links 
of pyridinoline type are created at the molecular ends. Bone resorption is mediated by 
osteoclasts. which dissolve the mineral compartment and degrade the organic matnx. This 
process leads to Ca. p. enzyme and matrix degradation product washout. which have vari
able bone specificity and are used to bone resorption level measurement. These are mainly 
the products of collagen (hydroxyproline. hydroxylysine glycosides. pyridine derivatives. 
and so-called cross-link type I C-terminal telopeptides - ICTP or CTx) and type I N-termi
nal telopeptides (INTP or NTx). a) The ICTP fragment comes from cross-linked C-terminal 
telopeptides of a type I collagen alpha-I-chain with alpha-lor the alpha-2-chain helix area 
of other collagen molecules. It is released during bone resorption. This fragment is prob
ably specific only for bone. ICTP concentration values in rheumatoid arthritis correlate with 
disease activity; in plasmocytoma they are prognostic indicators of therapy response and 
survival prediction. Serum concentration shows a circadian rhythm with maximum after 
midnight. The concentration differences can be about 25%. b) CTx - antibodies against 
octapeptide epitope (synthetic) overlapping cross-link area in type I collagen chain are used. 
CTx is used mainly in urine determination (so-called cross-labs) . This part of the telopep
tide alpha-I-chain region can be isomeric (alpha and beta isomers) in the aspartate rem
nant. Isomeric forms can/cannot correlate in different diseases; this can be a disadvantage. 
Antibodies (cross-labs ELISA) are directed against beta isomers. c) INTP - different pyridi
noline and deoxypyridinoline production in bone collagen is based upon N-terminal telo-
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peptide linkage with the helix area of other collagen molecules. Pyridinoline and deoxy
pyridinoline concentration in collagen tissue is very low; the highest ratio is in bone tissue 
(3. 5: 1),so deoxypyridinoline is thought to be a more specific bone resorption marker than 
pyridinoline. These fragments are similar to the collagen type from which they split. INTP 
is used in urine determination. The increased specificity results form the non-reacting 
peptides, which have a collagen II origin (rheumatoid arthritis, osteoarthritis, Paget's dis
ease), collagen III (synovia), and II (cartilage). Collagen degradation products belong to 
post-translational collagen modifications; they are not reutilized. The metabolic end is dif
ferent; specificity is based upon difference between the post-translational modification of 
type I bone collagen and type I soft tissue collagen. These very sensitive determinations need 
method standardization to be comparable. 
Test Purpose. ICTP - 1) diagnosis of osteoporosis, rheumatoid arthritis, Paget's disease, 
secondary metabolic osteopathy, 2) plasmocytoma diagnosis (inc\. multiple myeloma), 3) 
hyperparathyroidism diagnosis. 

Increased Values - ICTP 
rheumatoid arthritis, plasmocytoma (incl. multiple myeloma) 

Increased Values - NTx 
primary hyperparathyroidism, hyperthyroidism, m. Paget, postmenopause 

Analyt!? Age/Gender Reference Range SI UOIts Note 
Telopeptide 1.8-5.0 mg/l 

N-Terminal Atrial Natriuretic Peptide 

(NT-pro-ANP) Precursor pro-ANP, produced in cardiomyocytes, is splitted into C-terminal 
polypeptide ANP (half-life about 2 minutes) and N-terminal pro-ANP (half-life about 2 
hours, more stabile). High correlation exists between NYHA classification and NT-pro-ANP 
levels. 
Function. Involved in water balance homeostasis, blood pressure regulation. Functions 
through natriuresis stimulation, vasodilation, RAA system inhibition. Its secretion is stimu
lated by atrial preload. 
Test Purpose. I) to help in diagnosis, follow-up, therapy and prognosis estimation of chronic 
heart failure, 2) to help in long-term prognosis evaluation after acute myocardial infarction, 
to evaluate the left ventricle dysfunction and mortality, 3) to help in evaluation of dilation 
cardiomyopathy. 

Increased Values 
cardiovascular diseases with elevated cardiac filling pressure, atrial pacing, asymptomatic 
cardiac volume overload, dilation cardiomyopathy, kidney insufficiency, liver cirrhosis, par
oxysmal atrial tachycardia, diseases - (renal d., liver d. ), failure - (renal f., congestive heart 
f.) 

Interfering Factors: exercise 

Analytc ,\gc/Gcnder Reference Range SI Units Note 
N-Terminal Atrial 

alriuretic Peptide 0.11-0.60 
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C-Terminal Propeptide Procollagen Type I 

(PICP) Type I collagen is a main bone collagen form (97%). Procollagen type I is a collagen 
precursor which contains two indentical alpha-I chains and one alpha-2 chain which cre
ate helix through non-helix parts on both molecule sides. They are synthesized independ
ently and are modified posttranslationally (hydroxylation and glycosylation). One C-ter
minal propeptide is released into collagen fibril from each collagen molecule through com
plicated processes with important space setting. Pro collagen has also the N-terminal end 
(aminoterminal propeptide - PINP). PICP IS released as unstable subunit. Good correlation 
between total ALPI (alkaline phosphatase isoenzyme) plasmatic acitivity and serum PICP 
concentration exists as well as between serum PICP and bone production. 

Increased Values 
Paget's disease, metabolically active osteoporosis (values decrease after 50-60 weeks of 
therapy) 

Decreased Values 
liver diseases. thyrotoxicosis 

Testosterone 

(syn: total testosterone) Main male sexual steroid hormone, plasma androgen is bound 
(about 30%) strongly to sex hormone-binding globulin (SHBG, TeBG - testosterone-bind
ing globulin) and to albumin loosely (about 68%). In males only 1-3% of testosterone re
mains unbound (0.5-1.3% in female) . 5-alpha-dihydrotestosterone (biologically active) is 
created in target organs and bound to specific cytoplasmic receptors. Steroid complex trav
els to the cell nucleus and affects gene transcription. Factors that may increase SHBG pro
duction are estrogens and thyroid hormones. Testosterone and androstenedione are the 
main precursors of estradiol and estrone. Blood levels reflect LH secretion and Leydig's cell 
function. 
Production. I) male: testes - Leydig's cells (90%),2) female: ovary (15%). liver, adrenal cor
tex (25%), peripheral conversion from other androgens. 
Function. Involved in sexual differentiation, spermatogenesis, secondary sexual organs and 
sex characteristic development (genital tract masculinization), anabolic metabolism, gene 
regulation, and male patterned behavior. Testosterone contributes to muscle bulk. bone 
mass, sex drive, sexual performance and ovulation. Testosterone is metabolized via two 
pathways to: I) estradiol (stronger hypophyseous gonadotropic activity inhibitor) and 2) di
hydro testosterone. Released in episodic spikes during day with highest values in early AM. 
In women peaking at ovulation. 10-20% day-to-day level variation. 
Test Purpose. I) to facilitate differential diagnosis of male sexual precocity in boys under 
age 10,2) to aid in differential diagnosis of hypogonadism, primary hypogonadism must be 
distinguished from secondary hypogonadism, 3) to evaluate male infertility or other sexual 
dysfunction and impotence,4) to evaluate anovulation, amenorrhea, hirsutism and virili
zation in women, 5) to evaluate hypopituitarism and Klinefelter's sy, 6) to help in the mas
culinizing ovary tumors diagnosis, adrenal cortex tumors and congenital adrenal hyperpla
sia. 
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Increased Values - hypertestosteronemia 
testicular feminization, hirsutism, adrenal hyperplasia, congenital adrenal hyperplasia -
(2 I-hydroxylase deficiency, ll-beta-hydroxylase deficiency), hyperthyroidism, male infer
tility, tumors - (arrhenoblastoma, virilizing luteoma, virilizing ovarian t.), testosterone pro
ducing tumours - (adrenal glands t., liver t., testes t., ovary t.), precocious puberty in boys, 
syndrome - (adrenogenital sy, Cushing's sy, polycystic ovary sy - Stein-Leventhal sy), viri
lism, short intensive physical exertion 

Interfering Factors: medicaments - (antiepileptics, anticonvulsants, barbiturates, cim
etidine, clomiphene, estrogens, gonadotropin - males, oral contraceptives, phenytoin, 
rifampicin) 

Decreased Values - hypotestosteronemia 
drug abuse, acromegaly, narcosis, liver cirrhosis, myotonic dystrophy, hyperprolactinemia, 
primary/secondary hypogonadism, hypothyroidism, severe diseases, immobilization, 
hepatic insufficiency, cryptorchidism, tumors of - (prostate, testes), obesity, orchidectomy, 
delayed male puberty, stress, syndrome - (Down sy, Klinefelter's sy), uremia, prolonged in
tensive physical exertion 

Interfering Factors: medicaments - (anabolic steroids, androgens, antiepileptics, 
carbamazepine, corticosteroids, cyproterone, danazol, dexamethasone, diethylstilbes
trol, digitalis, digoxin, estrogens, ethanol, glucocorticoids, glucose, gonadotropin-releas
ing hormone, halothane, ketoconazole, methadone, metoprolol, metyrapone, oral con
traceptives, phenothiazines, spironolactone, stanozolol, steroids, tetracycline) 

Analyte Age/Gender Reference Range SI Umts Note 
Testo terone F <2.98 

Oral conlracepl. <0.35 
M 7.0-29.5 

Testosterone, Free 

nmoUI 
nmolll 
nmoUI 

Free (non-protein-bound) testosterone is independent of concentrations changes in the 
principal testosterone transport protein sex hormone-binding globulin (SHBG). 

Increased Values 
hirsutism/virilism in females, androgen resistance, polycystic ovary sy 

Interfering Factors: medicaments - (danazol) 

Decreased Values 
hypogonadism, luteotropin hormone-dependent hyperandrogenism 

Thallium 

(TI) Trace element, tissue poison. After intake, thallium is excreted by bile .... kidney, a part 
is stored in tissues (kidney, hair, nails). 
Test Purpose. 1) suspicion of intoxication after poison intake, 2) industrial intoxication 
(metal foundry, cement factory, coke factory, glass foundry, chemical industry, cosmetic 
industry) . 

Increased Values 
industrial exposure, poisoning 
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Analytc Age/Gender Reference Range SI Units Note 
Thalium <25 nmolll 

Threonine 

(Thr) Natural amino acid essential for optimal growth in infants and mtrogen equilibrium 
in adults. Enzyme defect: carboxylase of propionyl coenzyme A. 

Increased Values - hyperthreoninemia 
acidemia - (methylmalonic a., propionic a. ), carboxylase propionyl coenzyme A deficiency 

Thymic Hormones 

thymulin serum thymic factor, FTS, thymomodulin, thymopoietin, thymopentin, thymo
stimulin, thymosins) The thymic epIthelium is involved in the differentiation of T-cells 
through several mechanisms, involving the direct contact with stem cells and the secretion 
of a variety of biochemically characterized proteins, called thymic hormones. The intrathy
mic environment is characterized by a complex network of paracrine, autocrine and endo
crine signals, involving both cytokines and thymic peptides. The endocrine influences of 
thymic hormones decline with age and are associatted with "thymic menopause" and cel
lular immune senescence, contributing to the development of diseases in the aged. The 
exact physiological roles of thymic hormones are largely unknown. These biologically 
active proteins and pep tides are present in various thymus fractions and participate in the 
regulation, differentiation and function of thymus-derIved lymphocytes. They may act di
rectly or indirectly also on other cells and may have more general functions than those in 
cellular immunity and differentiation of lymphoid cells. Thymulin needs a zinc ion to ex
press its immunoregulatory propertIes. Production is stimulated by IL-l, prolactin and 
growth hormone. Thymulin mfluences a variety of T-cell differentiation markers and func
tions in vivo and enhances several functIOns of the various T-cell subsets. 

Thyroglobulin 

(Tg) Thyroglobulin is composed of high-molecular weight glycoprotein produced by thyrOId 
gland follicular cells -> excreted into follicular lumen where it is iodinated -> thyroglobulin 
iodinated tyrosyl moieties form iodothyronmes (thyroxine, triiodothyronine). Thyroglobu
lins are taken up by endocytosis into follicular cells, where the iodothyronines are liberated 
by proteolysis -> released into extracellular fluid and hence into the blood stream. 
Function. Matrix for thyroid hormones synthesis and hormone thyroid gland store forms. 
Present also in the blood in small amounts. After thyroid gland elimination, Tg is an impor
tant tumor marker with a high diagnostic specifity and sensitivity. Day-to-day level varia
tion is 5%. Tg determination must be performed with all antithyroid antibodies determi
nation because antibodies can interfere with thyroglobulin determination. 
Test Purpose. I) to aid in thyroid disorders (goiter, thyroid hyperfunction, inflammation 
and thyroid physical injury) diagnosis,2) to aid in differentiated thyrOId tumors diagnosis, 
3) monitoring after strumectomia (surgical and isotopic) in differentiated thyroid carcino
mas, concentration must be unmeasurable, 4) to assess thyroid dystrophy, 5) to aId in sub
acute/autoimmune thyroiditis diagnosis. 
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Increased Values - hyperthyroglobulinemia 
benign thyroid adenoma, hyperthyroidism, tumors of the thyroid, toxic/non-toxic goiter, 
liver failure, posttraumatic conditions, pregnancy (3,d trimester), thyroiditis - (Hashi
moto's t., subacute t. ), thyrotoxicosis 

Decreased Values - hypothyroglobulinemia 
thyroid agenesis in newborn, thyroidectomy 

Interfering Factors: medicaments - (neomycin, thyroid hormones) 

AnaJyle Age/Gender Reference Range SI Umls NOIC 

Thyroglobulin 0- 50 1Ig11 

Thyroid-Stimulating Hormone 

(TSH, syn: thyrotropin, thyreotropic hormone) Glycoprotein which consists of 2 polypep
tide chains; alpha-chain has the same homology as have LH, FSH and heG alpha-chains. 
Production. Anterior pituitary (adenohypophysis) hormone. TSH secretion is physiologi
cally mainly regulated by T3 and secondarily by T4 (negative feedback inhibition). 
Function. Stimulates thyroid gland vascularity and follicular cells proliferation. Stimulates 
the thyroid function to produce thyroid hormones (T3, T4) effecting follicular cells via 
cAMP system activation, including iodine uptake and organic binding. Stimulates antibody 
production and proliferation of B- and T-lymphocytes. 
Hypothalamic Hormones. I) thyrotropin-releasing hormone (TRH, thyroliberin) -> aug
ments TSH release. Low triiodothyronine and thyroxine levels are underlying stimuli for 
TRH and TSH. 2) growth hormone-release inhibiting hormone (GH-RIH, somatostatin) -> 

inhibits TSH release. Released in episodic spikes, the highest concentrations appear at mid
night, falls are to nadir at 4 PM. Day-to-day level variation is 20%. Highest levels are in win
ter, and lowest are in summer. 
Test Purpose. 1) to confirm or rule out primary hypothyroidism and distinguish it from 
secondary hypothyroidism (pituitary, hypothalamic), 2) to monitor drug therapy in patients 
with primary hypothyroidism, 3) hyperthyroidism diagnosis (borderline thyroiditides 
forms), 4) thyroliberin test segment (borderline thyrotoxicosis and thyrotropic reserve evi
dence, differential diagnosis of pituitary and hypothalamic hypothyroidism, and prolactin 
secretion pituitary reserve). 

Increased Values 
surgical/radioactive thyroid ablation, TSH antibodies, thyroid agenesis, smoking, second
ary hyperthyroidism, primary hypothyroidism, congenital cretinism, euthyroid patient with 
thyroid tumors, euthyroid sick syndrome (recovery), ectopic TSH secretion - (tumors of 
lung, breast t. ), psychological stress, endemic goiter, post-subtotal thyroidectomy, preg
nancy, thyroiditis - (Hashimoto's t., subacute t. - recovery phase), renal failure 

Interfering Factors: TSH autoantibodies, oral radiographic dyes, medicaments - (amio
darone, antiarrhytmics, benserazide, carbamazepine, chlorpromazine, cimetidine, clo
miphene, domperidone, growth hormone, haloperidol, interleukin 2, iodine, iopanoic 
acid, ipodate, ketoconazole, lithium, methimazole, metoclopramide, morphine, pheno
thiazines, phenytoin, potassium iodide, prednisone, propylthiouracil, sulfapyridine, thy
rotropin-releasing hormone, TSH injection) 
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Decreased Values 
TSH autoantibodies, primary hyperthyroidism (except of TSH-producing tumors), sub
clinical hyperthyroidism, selective hypopituitarism, hypothyroidism - (central h., second
ary h. - pituitary dysfunction), severe dehydration, hyponatremia, tertiary hypothyroidism 
(hypothalamic), acute illnesses, pituitary infarction, malnutrition, pituitary tumors, thyroid 
adenoma (autonomous), Graves' disease (treated), euthyroid sick syndrome, acute psychi
atric disease, panhypopituitarism, autonomous thyroid hormone secretion, toxic multin
odular goiter, thyroiditis, pituitary trauma 

Interfering Factors: medicaments - (acetylsalicylic acid, amiodarone, anabolic steroids, 
androgens, apomorphine, benziodarone, bromocriptine, carbamazepine, clofibrate, 
clomifene, corticosteroids, cotrimoxazole, danazol, dexamethasone, dopamine, gluco
corticoids, heparin, iodine, levodopa, lithium, methysergide, opiates, phentolamine, pro
pylthiouracil, pyridoxine, salicylamide, salicylates, somatostatin, steroids, sulfonamides, 
thiamazole, triiodothyronine) 

Analyte Age/Gender Reference Range SI Unns Note 
Thyroid Stimulating 
Hormone 

Thyroxine 

Neonate 
Aduh 

<20 
0.23-4.0 

mUll 
mUll 

(T4, TT4, syn: tetraiodothyronine, total thyroxine) About 75% of thyroxine is bound to thy
roxine-binding globulin (TBG), about 15% to thyroxine-binding prealbumin (TBPA) -
transthyretin (TTR), and about 9% to albumin in plasma. T4 is converted in some periph
eral tissues (liver, kidney, muscle) to the more active T3. Free/unbounded thyroxine (FT4, 
about 0.03-0.5%) is available to the tissues and is metabolically active hormone form. The 
half-life of T4 in the circulation is 6 to 7 days and for T3 is 24 to 36 hours. 
Function. Important for normal metabolic processes (carbohydrates, lipids, proteins), 
enhances glucose release from glycogen, sugar absorption from intestine; important for 
mental and physical development, normal respiratory center reactivity, increases the adren
ergic receptors number, increases 0, utilization, bone metabolic turnover, and muscle re
laxation rate. T4 is involved in heat production and thermoregulation. T4 has chronotropic 
and inotropic effects on the heart. 
Hypophyseous Hormone. Thyrotropic hormone - thyroid-stimulating hormone (TSH) ..... 
stimulates the thyroid function. 
Hypothalamic Hormone. 1) thyrotropin-releasing hormone (TRH, thyroliberin) ..... causes 
pituitary TSH secretion, 2) growth hormone-release inhibiting hormone (GH-RIH, somato
statin) ..... inhibits pituitary TSH secretion. 15% day-to-day level variation, highest are in 
winter, and lowest are in summer. Within-day variation is 50%. 
Test Purpose. 1) to evaluate thyroid function, 2) to aid in hyperthyroidism and hypothy
roidism diagnosis, 3) to monitor response to antithyroid medication in hyperthyroidism or 
thyroid replacement therapy in hypothyroidism. 

Increased Values - hyperthyroxinemia 
autonomic thyroid gland adenoma, acromegaly, autoantibodies to thyroxine, cirrhosis -
(primary biliary c., liver c. ), hepatitis - (chronic active h., viral h. ), hyperemesis gravidarum, 
hyperthyroidism, acute psychiatric illnesses, Basedow's disease (Graves' disease), mola hy-
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datidosa, pituitary tumors, thyroid cancer, narcotic addiction, obesity, acute intermittent 
porphyria, euthyroid sick syndrome, thyroid hormone overdose, thyroiditis - (chronic 
Hashimoto's t. - early stage, Quervain's t. - early stage), thyrotoxicosis T4, familial increase 
of - (thyroxine-binding globulin, thyroxine-binding prealbumin), toxic multinodular goiter, 
transport proteins increase - (albumin, hepatic diseases, prealbumin in pregnancy, thyrox
ine-binding globulin) 

Interfering Factors: oral cholecystographic agents, newborns, after x-ray iodinated con
trast studies, pregnancy (1" trimester), medicaments - (albumin, amiodarone, amphe
tamines, clofibrate, estradiol, estrogens, ether, ethinylestradiol, fluorouracil, heroin, 
levarterenol, levodopa, lithium, mestranol, methadone, opiates, oral contraceptives, per
phenazine, phenothiazines, propranolol, propylthiouracil, thyroid preparations, thyro
tropin) 

Decreased Values - hypothyroxinemia 
acromegaly, liver cirrhosis, strenuous physical exercise, iodine deficiency, hypoproteinemia, 
primary/secondary hypothyroidism, chronic liver diseases, pituitary insufficiency, malnu
trition, myxedema, hypothalamic disease, nephrosis, panhypopituitarism, familial decrease 
in thyroxine-binding globulin, antithyroid antibodies, pseudohypoparathyroidism, iodine 
radiotherapy, thyroid resection, nephrotic sy, Hashimoto's thyroiditis (far advanced), suba
cute thyroiditis, thyrotoxicosis T3, uremia, previous treatment of hyperthyroidism, failure 
- (renal f., hepatic f. ), decreased transport proteins/thyroxine-binding proteins 

Interfering Factors: adolescents, medicaments - (acetylsalicylic acid, ACTH, aminoglu
tethimide, aminosalicylic acid, amiodarone, anabolic steroids, androgens, anticonvul
sants, antiepileptics, antithyroid drugs, asparaginase, barbiturates, carbamazepine, chlo
rpromazine, chlorpropamide, cholestyramine, colestipol, corticoids, danazol, diazepam, 
diphenylhydantoin, dopamine, ethionamide, fenclofenac, fluorouracil, furosemide, glu
cocorticoids, heparin, interferon, interleukin 2, iodides, isotretinoin, lithium, penicillin, 
phenobarbital, phenothiazines, phenylbutazone, phenytoin, propranolol, propylthiou
racil, reserpine, retinol, rifampicin, salicylates, somatotropin, stanozolol, steroids, sulfo
namides, sulfonylurea, testosterone, thiourea, tolbutamide, triiodothyronine, trimetho
prim, valproic acid) 

Analyte Age/Gender Reference Range Sl Units Note 
Thyroxine, Total 1- 2d 138-332 nmoUI 
(T4) 3-30 d 100-253 nmoUI 

2-12 m 69.5-178 nmol!l 
1-7 y 68.2-158 nmoUI 
8-13 y 77.2-143 nmolll 
14-18 Y 63.1-138 nmolJl 
Adult 60-155 nmolll 

Thyroxine, Free 

(FT4, syn: free tetraiodothyronine) FT4 is a very small metabolically active total thyroxme 
fraction (0.04%). 15% day-to-day level variation, highest are in winter, and lowest are in 
summer. 
Test Purpose. 1) to measure the metabolically active thyroid hormones, 2) to aid in the dia
gnosis of hyperthyroidism or hypothyroidism when TBG levels are abnormal. 
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Increased Values 
hyperthyroidism. Graves' disease. dysalbuminemic hyperthyroxinemia. hypothyroidism 
treated with thyroxine. toxic adenoma. subacute thyroiditis. Hashimoto's thyroiditis. thyrOid 
cancer. toxic multinodular goiter. choriocarcinoma. hydatidiform mole. euthyroid sick syn
drome. postoperative conditions. pregnancy (1" trimester) 

Interfering Factors: medicaments - (acetylsalicylic acid. amiodarone. danazol. furosem
ide. heparin. lithium. propranolol. valproic acid) 

Decreased Values 
hemodialysis. primary/secondary hypothyroidism. hypothyroidism treated with triiodo
thyronine. pregnancy (3"' trimester). sick euthyroid syndrome. Hashimoto's thyroiditis. 
idiopathic myxedema. previous treatment of hyperthyroidism. subacute thyroiditis. pitui
tary dysfunction. hypothalamic disease 

Interfering Factors: medicaments - (acetylsalicylic acid. amiodarone. anabolic steroids. 
androgens. antiepileptics. anticonvulsants. carbamazepine. colestipol. fencIofenac. feno
profen. heparin. interferon. levothyroxine. lithium. methadone. nitroprusside. para
aminosalicylic acid. phenylbutazone. phenytoin. rifampicin. sulfonamides. thiourea. 
valproic acid) 

An.lyte t\ge/Gcnder Hctcrcncc Hange SI Umts Note 
Thyroxine. Free 
(fT4) 

1-2 d 
3-30 d 
2- 12m 
1-13 y 
14- 18 Y 
Adults 

Thyroxine Autoantibodies 

Increased Values - positive 

21-49 
19-39 
14-23 
12-22 
12-23 
12-25 

pmoUI 
pmoUI 
pmoUI 
pmoUI 
pmol/l 
pmolll 

primary hypothyroidism. Graves' disease. thyroid tumors. diffuse/nodular goiter. Hashi
moto's thyroiditis 

Thyroxine-Binding Globulin 

(TBG. syn: thyroid-binding globulin) 
Function. Principal protein-carrier for T4 and T3 in the plasma. Binds about 70-75% of T4 
and 70-80% of T3 because of its relatively high binding affinity and slower dissociation (in 
comparison with transthyretin) providing a stable hormone plasma reservoir. Hormone 
balance IS carried out by transthyretin (prealbumin) . In some conditions it is needed to ass
ess thyroid status by TBG determination (e. g. when dysproteinemia is present). Increased 
TBG reduces total T4 and T3 measurements and vice versa. The index TT4/TBG IS consid
ered as a diagnostic criterion. 
Test Purpose. 1) to evaluate abnormal thyrometabolic states not correlating With thyrOid 
hormone values. 2) to identify TBG abnormalities. 
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Increased Values 
cirrhosis - (hepatic c., biliary c. ), infectious diseases, hepatitis - (chronic active h., infec
tious h., acute viral h.), hypothyroidism, heroin, genetic/idiopathic hepatic diseases, heredi
tary TBG excess, estrogen-producing tumors, familial hyperthyroxinemia, acute intermit
tent porphyria, newborns, subacute thyroiditis, acute liver damage, pregnancy 

Interfering Factors: medicaments - (acetylsalicylic acid, carbamazepine, clofibrate, 
estrogens, ethinylestradiol, fluorouracil, heroin, methadone, oral contraceptives, per
phenazine, phenothiazines, progesterone, stilbol, tamoxifen) 

Decreased Values 
uncompensated acidosis, active acromegaly, hepatic cirrhosis, estrogen deficiency, protein
losing enteropathy, hyperthyroidism, ovarian hypofunction, hypoproteinemia, diseases -
(generalized d. connected with cachexia, genetic/chronic/idiopathic hepatic d., severe d. ), 
malabsorption, malnutrition, corticosteroid excess, testosterone producing tumors, heredi
tary TBG deficiency, nephrosis, surgical stress, syndrome - (Cushing's sy,nephrotic sy), thy
rotoxicosis, liver failure, obstructive jaundice 

Interfering Factors: medicaments - (ACTH, anabolic steroids, androgens, asparaginase, 
carbamazepine, colestipol, corticosteroids, danazol, diazepam, glucocorticoids, lithium, 
metandienone, neomycin, oxymetholone, perphenazine, phenylbutazone, phenytoin, 
prednisone, propranolol, salicylates, stanozolol, steroids, testosterone, thyrostatics, val
proic acid) 

Analylc Age/Gender Reference Range 51 Units Note 
Thyroxine Binding 
Globulin I d-I yF 18-34 mg/I 

I d-I yM 18-32 mg/I 
2-3 y F 19-34 mg/l 
2-3yM 17-32 mg/l 
4-6 y F 18-31 mg/l 
4-6yM 17-30 mg/I 
7-12 y F 15-30 mg/I 
7-12 y M 11-29 mg/I 
13-18 y F 14-29 mg/I 
13-18y M 14-26 mg/l 
Adults F 14-26 mg/I 
Adults M 9.6-18.5 mg/I 

Thyroxine Uptake 
(Free thyroxinc-
binding capacit y, 
T4-uptake) M 0.29-0.40 

Tissue Polypeptide Antigen 

(TPA) Component of the cytoskeleton, tumour marker, a so-called proliferative-kinetic anti
gen produced in epithelial cells with a high proliferative activity (in S-phase), with the ten
dency to produce homologous aggregates. Determination specifity is lower because it is 
positive also in benign disorders of the liver, pancreas and lung. TPA exists in about 90% 
of all carcinomas, unfortunately it passes into the blood only after cell disintegration or in 
extreme proliferation. 
Test Purpose. To monitor a malignant tumors course and therapy. 
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Increased Values 
diabetes mellitus, hepatitis, infectious diseases, tumors - (colo rectum I., uterus I. , urinary 
bladder I., pancreas t., liver I., lung t., prostate I., mammary gland I., testes t., ovary I., thy
roid gland t. ), pneumonia, dialysis program, conditions after surgery 

Analyte Age/Gender Reference Range SI Units Note 
Tissue Polypeptide Antigen 
Specific Tissue 
Polypeptide Antigen (TPSA) 

Total Iron-Binding Capacity 

<80 U/I 

<95 uti 

(TIBC) Transport metal-binding globulin. Total amount of iron bound to transferrin/sidero
philin. TIBC correlates with serum transferrin levels. Interpretation may be complicated by 
the presence of an acute phase response, which is associated with decreased iron and iron 
binding capacity with increased ferritin. High plasma capacity to bound the iron is present 
in iron deficiency. Highest values are at 4-8 PM and lowest are at 8 AM. 
Test Purpose. 1) to estimate total iron storage, 2) to aid in hemochromatosis diagnosis, 
3) to help distinguish iron deficiency anemia from chronic disease anemia, 4) to help evalu
ate nutrition status. 

Increased Values 
anemia - (hemolytic a., hypochromic a., sideropenic a. ), exercise, dietary iron deficiency 
in - (children,infants), acute hepatitis, icterus - (mechanical i., obstructive i. ), hemorrhage, 
hepatic necrosis, polycythemia vera, conditions post subtotal gastrectomy, acute/chronic 
blood loss, pregnancy (3rd trimester) 

Interfering Factors: medicaments - (estrogens, fluorides, oral contraceptives, parenteral 
iron preparations) 

Decreased Values 
anemia - (hemolytic a., hyperchromic a., sickle cell a., chronic a. following numerous trans
fusions, pernicious a., a. in infectious diseases, sideroblastic a., thalassemia major), rheu
matoid arthritis, atransferrinemia - (acquired a. from nephrotic sy, congenital a.), hepatic 
cirrhosis, hemochromatosis, hemosiderosis, hepatopathy, starvation, hyperthyroidism, 
hypoproteinemia, diseases - (chronic infectious d., liver d., renal d., inflammatory d. ), chro
nic renal insufficiency, kwashiorkor, malnutrition, tumours, nephrosis, acute/chronic liver 
lesion, protein loss states, nephrotic sy 

Interfering Factors: medicaments - (ACTH, asparaginase, chloramphenicol, cortisone, 
glucocorticoids, testosterone) 

Analytc Age/Gender Reference Range SI UOIts Note 
Iron-Binding 
Capacity, Tolal 
(TIBe) 

1 d 
Iw 
1 w-2m 
3-12 m 
1-3 Y 
4-10 Y 
11-16 y 
Adults F 
AduilsM 

24-57 1111101/1 
34-58 11lll0Vi 
27-61 l1lllolJI 
52-78 11lll0lJI 
49-85 l1lllolJI 
47-89 l1lllolJl 
52-79 l1lllol/l 
49-89 IImolJl 
52-77 l1lllolJI 
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Tranquilizers and Hypnotics 

Test Purpose. To detect suspected toxicity from patient history or clinical observations of 
central nervous system depression. 

Increased Values 
tranquilizers overdose, hypnotics overdose 

Transcobalamin II 

(TC II) Transcobalamin II (glycoprotein) binds and transports plasma vitamin Bl2 to the 
tissues, predominantly the liver, where the complex is absorbed by the cells via receptor
mediated endocytosis. 

Increased Values 
myeloproliferative diseases 

Decreased Values 
TC deficiency II - (functional d., congenital d. ), infants with severe megaloblastic anemia 

Transferrin 

(Tf, syn: siderophilin) Beta-I-globulin exists in many genetic polymorphisms. 
Production. In the liver, and in small extent in reticuloendothelial system, testes, and ova
ries. 
Function. Reversibly binds iron, copper, zinc and calcium. Transferrin carries 2 iron atoms 
per molecule. It is responsible for 50-70% of the iron binding capacity of serum. Mucous 
membrane intestinal cells iron is transferred on transferrin-glycoprotein blood iron carrier 
(shuttles iron to liver and to bone marrow). Transferrin carries the iron from macrophages, 
where iron is released after old RBCs breakdown or from the intestines where iron is absor
bed. In the bone marrow, transferrin-iron complex attaches to a transferrin receptor on the 
developing RBC surface. When this complex enters the cell by endocytosis, the iron is relea
sed and transferrin is returned to the plasma. Transferrin regulates iron absorption; iron 
binding capacity reflects the transferrin serum content. Transferrin is measured by the iron 
amount with which it can bind (total iron-binding capacity - TIBC). In iron deficiency the 
transferrin level is increased (high plasma capacity to bind iron), in excess levels are de
creased. It is an mdex of nutritional status. Normally about 30% of transferrin is saturated 
with iron. The second iron store form is hemosiderin. Transferrin is responsible for circa
dian variation in serum iron due to variable activity of the reticuloendothelial system. 
Occurrence. Hepar, bone marrow, lien, lymphatic nodes. 
Test Purpose. To aid in the diagnosis of anemias, liver lesions, hemochromatoses, and pro
tein-energetic malnutrition. 

Increased Values - hypertransferrinemia 
anemia - (aplastic a., posthemorrhagic a., sideropenic a. ), hepatitis - (acute h., viral h. ), 
polycythemia, inadequate iron intake 

Interfering Factors: children 2 to 10 years of age, pregnancy (3rd trimester), medica
ments - (estrogens, ethanol, oral contraceptives) 
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Decreased Values - hypotransferrinemia 
anemia - (sickle-cell a., pernicious a., thalassemia), rheumatoid arthritis, congenital atrans
ferrinemia, hepatic cirrhosis, hemochromatosis, chronic hepatitis, diseases - (acute/chronic 
infectious d., renal d., liver d., inflammatory d.), iron poisoning, kwashiorkor, malnutrition, 
tumors, nephrosis, plasmocytoma (incl. multiple myeloma), septic conditions, protein loss, 
nephrotic sy, uremia, systemic lupus erythematosus 

Interfering Factors: medicaments - (ACTH, asparaginase, chloramphenicol, corticoste
roids, dextran, testosterone) 

Analyte Age/Gender Reference Range SI Units Note 
Transferrin 1-3 Y 

4-9y 
10- 19 Y + 
Adults 

Transferrin Receptor 

2.18-3.47 
2.08- 3.78 
2.24-4.44 

g/I 
g/I 
gil 

(sTfR, syn: soluble transferrin receptor) Transferrin receptor is a transmembrane, disul
fide-linked dimer of two identical polypeptide subunits that binds and internalizes diferric 
transferrin, thereby delivering iron to the cell cytosol. Each monomer consists of extracel
lular, membrane and intracellular domain. When a cell needs iron, TfR expression is increa
sed to facilitate iron uptake. Since the major use of iron is for hemoglobin synthesis, about 
80% of total TfR is on erythroid progenitor cells. The TfR number in erythropoietic tissue 
cells is regulated by Iron need and intracellular iron levels. Soluble transferrin receptor arises 
from proteolysis of the intact protein on the cell surface, leading to monomers that can be 
measured in plasma and serum. Thus, the concentration of soluble TfR in plasma or serum 
is an indirect measure of total TfR. The serum level of sTfR reflects either the cellular need 
for iron or the rate of erythropoiesis. The concentration of sTfR in plasma or serum is corre
lated with erythron transferrin uptake, a ferrokinetic measure of erythropoietic activity. 
Used for the detection of true iron deficiency and differentiate it from the anemia of chronic 
disease. An increase in transferrin receptor provides a sensitive measure of iron deficiency, 
as it reflects the total body mass of tissue receptor. Transferrin receptor is the major media
tor of iron uptake by cells. 
Test Purpose. I) to detect the iron deficiency anemia, 2) to help in differential diagnosis of 
sideropenias and anemias, 3) to monitor an iron utilization (e. g. in patients on dialysis), 4) 
to evaluate the iron storage status (pregnancy, children, growth spurt, active athletes, con
ditions after transplantation, chronic inflammatory diseases, cancers). 

Increased Values 
anemia - (iron deficiency a., hemolytic a., megaloblastic a., beta-thalassemia), poly
cythemia, hyperplastic erythropoiesis, myelodysplastic sy, persons living at high altitude, 
erythropoietin therapy 

Decreased Values 
hypoplastic erythropoiesis, chronic renal failure, anemia - (aplastic a., post-transplant a.), 
iron overload 

Analyte Age/Gender Reference Range SI Units Note 
Soluble Transferrin 
Receptor (sTfR) 
Transferrin Receptor 

10-30 
1.2-2.8 

nmolJl 
mg/I 
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Transferrin Saturation 

(syn: iron saturation, percent transferrin saturation) Percent transferrin saturation is a bet
ter iron metabolism index than serum iron is alone. 

Increased Values 
anemia - (aplastic a., hemolytic a., chronic a. following numerous transfusions, untreated 
pernicious a., sideroblastic a., thalassemia major), atransferrinemia - (acquired a. in neph
rotic sy, congenital a. ), vitamin B, deficiency, hemochromatosis, hemosiderosis, acute iron 
poisoning, excessive iron intake 

Interfering Factors: medicaments - (parenteral iron preparation) 

Decreased Values 
anemia - (hemolytic a., hypochromic a., pernicious a. - early treatment), rheumatoid arthri
tis, hepatic cirrhosis, dietary iron deficiency (infants and children), acute/chronic infectious 
diseases, inflammatory diseases, myocardial infarction, menstruation, tumors of - (small 
intestine, stomach), polycythemia vera, conditions post-subtotal gastrectomy, acute/chronic 
blood loss, pregnancy 

Interfering Factors: diurnal rhythm - (evening) 

Analyte Age/Gender Reference Range 51 Units Note 
Tran ferrin Saturation 2w 30-99 

6m 10- 93 
12m 10-47 
I-IS Y 7-46 
M 16-45 
F 16-45 
Pregnan. 12-16 w 18-SO 
3'" trimester 2-30 
1-2 m post-labor 9-49 

Transforming Growth Factor 

(TGF) Belongs to the cytokines - soluble proteins secreted by solid tumors, monocytes, 
platelets, keratinocytes, placenta, kidney, bone, T - and B-cells that regulate the magnitude 
of an inflammatory/immune response and cell growth. It is considered to be an autocrine 
mitogene of some tumors. 
Function and effects 
• TGF-alpha: angiogenesis, keratinocyte proliferation, pathological bone resorption, tu

mor growth, DNA synthesis stimulation. TGF-alpha is produced by a number of human 
carcinomas and cell lines transformed by viral and cellular oncogene. The factor is found 
also in urine and plasma. Factor is produced by keratinocytes, macrophages, hepato
cytes, platelets. Its synthesis is stimulated by infection with viruses. In mammary tissue 
its synthesis is induced by estrogens. It is produced also by some non-transformed cells 
during the development of mammalian embryos. TGF-alpha is probably also involved 
in the regeneration of liver tissue. Factor may playa role in the vascularisation of tumor 
tissues since it is produced by tumor cells and macrophages residing in this tissue. Also 
affects bone formation and remodeling by inhibition of the synthesis of collagen and 
release of calcium. Factor promotes the generation of osteoblast-like cells in long-term 
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bone marrow cultures. An enhanced production of TGF-alpha has been observed in the 
development of psoriatic lesions. The factor may be involved. therefore. also in the 
pathogenesis of psoriasis. The simultaneous expression ofTGF-aipha and EGF receptors 
m primary tumors of advanced gastnc cancer appears to correlate significantly with a 
very poor prognosis. 

• TGF-beta: fibroblast proliferation. collagen and fibronectin synthesis. inhibition of cy
totoxic T-lymphocyte. natural killers.lymphokine-activated killers. inhibition of T- and 
B-cell proliferation. wound healing. extracellular matrix stabilization. inhibits protease 
synthesis. increases their inhibitor production. TGF-beta is involved in immunoglobu
lin production inhibition (immunosuppression). mitotic endothelial activity inhibition 
(antiangiogemc effects). connective tissue overproduction pathogenesis (e. g. lung fibro
sis. scleroderma); allograft rejection. hematopoiesis. NK-cell activity and T-fB-cell pro
liferation decrease. It inhibits the synthesis of GM-CSF. IL-3 and the expression of the 
receptor for G-CSF. TGF-beta also inhibits the growth of immature hematopoietic pro
genitor cells induced by IL-3. GM-CSF and M-CSF. TGF-beta is a potent chemoattractant 
for monocytes and fibroblasts; induces the production of other cytokines by monocytes 
including IL-I-beta. TNF-alpha. platelet-derived growth factor and basic fibroblast 
growth factor. TGF-beta receptors are at nearly all cell type. Factor is produced in inac
tive form; it is effective by acidification. alkalization or medicamentous activation. TGF
beta is the most potent known growth inhibitor for normal and transformed epithelial 
cells. endothelial cells. fibroblasts. neuronal cells. lymphoid cells and other hemato
poietic cell types. hepatocytes and keratinocytes. It stimulates the synthesis of the ma
jor matrix proteins including collagen. proteoglycans. glycosaminoglycans. fibronectin. 
integrins. thrombospondin. osteonectin and osteopontin. It also regulates the expression 
of plasminogen activator and plasminogen activator inhibitor. TGF-beta exists in at least 
five isoforms (TGF-beta-I. TGF-beta-2. TGF-beta-3. TGF-beta-4. TGF-beta-5). Many of 
the biological activities of the TGF-beta point to the fact that it may be a potent regula
tor of wound healing. of bone fracture healing and in the treatment of osteoporosis. 

Transketolase 

Transferase class enzyme catalyzing specific glycolaldehyde group ketose phosphates trans
fer to aldose phosphates. a reaction that occurs in the pentose phosphate pathway. The 
enzyme contains thiamine pyrophosphate and Mg2+. Functional thiamine test. 

Increased Values 
pernicious anemia 

Decreased Values 
diabetes mellitus. polyneuritis 

Triacylglycerols 

(TAG) Triacylglycerols are the major neutral fats found in mammalian tissue; excess is 
stored in adipose tissue. TAG constitute about 95% of fatty tissue (tissue storage fat). 
Production. They are mainly synthesized in the small intestine. liver (from glycerol. fatty 
acids. and their triesters) and adipose tissue. TAG from intestinal mucosal cells are trans
ported via the thoracic lymph duct to systemic circulation mainly in chylomicron form (tri
acylglycerols are not soluble in blood) and to a smaller extent as VLDL-C (triacylglycerols 
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from endogenic source). Chylomicrons contain about 84% TAG. 7% cholesterol. 7% phos
pholipids and 2% protems. TAG synthesized in the liver are released to circulation as VLDL
C. Chylomicrons and VLDL-C are further catabolized by lipoprotein lipase to TAG. the chy
lomicron remnant and LDL-C. HDL-C found in circulation also contains TAG. 30% day-to
day level variation. In women are highest levels at midcycle. Highest levels are in winter. 
lowest are in fall. 
Test Purpose. I) to screen for hyperlipidemia. 2) to help identify nephrotic sy. 3) to deter
mine the coronary artery disease and atherosclerosis risk. 4) to evaluate nephropathies. 
thyropathies. 5) to eliminate hypertriacylglycerolemia in hyperuric sy. pancreatitis. diabe
tes mellitus. alcoholism. 6) genetic screening. 7) to evaluate turbid samples of blood. plasma 
and serum. 

Increased Values - hypertriacylglycerolemia 
ethanol abusus (abuse). anorexia nervosa. atherosclerosis. cirrhosis - (hepatic c., alcoholic 
hepatic c. ). familial lipase defect. lipoprotein lipase co-factor deficiency (Apo ColI). familial 
lipoprotein lipase deficiency. diabetes mellitus. dialysis program, gout, familial dysbeta
lipoproteinemia. renal dysfunction. dysproteinemia. glycogenoses, viral hepatitis. idio
pathic hypercalcemia. familial/essential hyperlipidemia, essential hypertension. PIH (preg
nancy induced hypertension), familial/secondary hypertriacylglycerolemia. hyperuricemia. 
hypothyroidism. cholestasis. chronic ischemic heart disease, liver diseases, obstructive icte
rus. myocardial infarction. systemic lupus erythematosus. tumours - (hepatoma). nephro
sis. obesity. biliary obstruction. acute/chronic pancreatitis. acute intermittent porphyria. 
excessive caloric intake. increased fat/carbohydrates intake. high-carbohydrate and fatty 
diet. stress. syndrome - (respiratory distress sy. Down sy. nephrotic sy. Werner's sy). thalass
emia major. impaired glucose tolerance. toxemia. cerebral vessels thrombosis. uremia. xan
thomatosis. chronic renal failure 

Interfering Factors: heavy meals. pregnancy. medicaments - (abacavir. acetylsalicylic 
acid. amiodarone. amprenavir. androgens. ascorbic acid. asparaginase. atenolol. bena
zepril. beta-blockers. betaxolol. bexarotene. bisoprolol. captopril. carteolol. carvedilol. 
catecholamines. chlortalidone. cholestyramine. corticosteroids. cyclosporine. danazol. 
diazepam. diuretics. enalapril. enoxaparin. estradiol. estrogens. ethanol. ethinylestradiol. 
etretinate. fosinopril. furosemide. glucocorticoids. hydrochlorothiazide. indapamide. 
indinavir. interferon. isotretinoin. itraconazole. ketoconazole.losartan. mepindolol. mes
tranol. methyldopa. metolazone. metoprolol. miconazole. moexipril. nadolol. nelfinavir. 
oral contraceptives. oxprenolol. phenformin. phenytoin. pindolol. practolol. propranolol. 
retinol. ritonavir. salicylates. saquinavir. sirolimus. sotalol. spironolactone. tamoxifen. 
theophylline. thiazides. timolol. torsemide. tretinoin. verapamil) 

Decreased Values - hypotriacylglycerolemia 
abetalipoproteinemia. severe anemia. exudative enteropathy. starvation. hyperparathyroi
dism. hyperthyroidism. hypolipoproteinemia. chronic obstructive lung disease. paren
chymalliver disease (end stage). brain infarction. cachexia. lactosuria. intestinallymphangi
ectasia. malnutrition. vigorous exercise. burns. malabsorption sy 

Interfering Factors: omega-3 fatty acids. fish oil. medicaments - (acetylsalicylic acid. 
aminosalicylic acid. amiodarone. androgens. ascorbic acid - high doses. asparaginase. 
celiprolol. chenodeoxycholic acid. cholestyramine. clofibrate. colestipol. doxazosin. 
estrogens. gemfibrozil. glibenclamide. glucagon. guanfacine. heparin. insulin. metan
dienone. metformin. metyrapone. neomycin. nicotinic acid. nifedipine. norethisterone. 
norgestrel. oxymetholone. phenformin. prazosin. probucol. progestins. spironolactone. 
sulfonylurea. terazosin) 
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Analyle Age/Gender Reference Range SI Units Note 
Triacylglycerol 

Triiodothyronine 

Umbilicus 
1-6 Y 
6-10 Y 
Puberty 
Adult M 
F 

0.10-0.90 
0.32-0.95 
0.35-1.14 
0.40-1.33 
0.40-1.60 
0.35-1.40 
<1.6 

mmo1!1 
mmo1!1 
mmo1!1 
mmolll 
mmol/l 
mmolll 
mmolJl 

(T3, TT3, syn: total triiodothyronine) Thyroid gland hormone binds to: I) thyroxine-bind
ing globulin (TBG), 2) thyroxine-binding prealbumin (TBPA; transthyretm - TTR), 3) plas
rna albumin. 
Production. Main part ofT3 is created from T4 (prohormone) by deiodinase I m the liver 
and kidney. 
Function. Important for normal metabolic processes, mental and physical development. 
T3 has greater biological activity than T4 and binds to carriers less tightly than T4. 
Hypothalamic-Hypophyseous Relations and Function (see thyroxine). 20% day-to-day 
value variation, highest levels are in winter, lowest are in summer. 
Test Purpose. I) to aid in T3-toxicosis diagnosis, 2) to aid in hyper/hypothyroidism diag
nosis, 3) to monitor clinical response to hypothyroidism therapy. 

Increased Values 
autonomic thyroid gland adenoma, acromegaly, severe hepatic cirrhosis, hereditary TBG 
deficiency, T3 hyperthyroidism, Graves' disease, increased transport proteins - (albumin, 
thyroxine-binding globulin, prealbumin), toxic nodular goiter, nephrotic sy, pregnancy, thy
roiditis 

Interfering Factors: high altitude, medicaments - (amiodarone, clofibrate, dextrothy
roxine, estrogens, fenoprofen, fluorouracil, heparin, heroin, insulin, lithium, mestranol, 
methadone, methimazole, opiates, oral contraceptives, prostaglandin F2-alpha, rifam
picin, terbutaline, valproic acid) 

Decreased Values 
hepatic cirrhosis, uncontrolled diabetes mellitus, smoking, infectious hepatitis, starvation, 
hyperparathyroidism, hypothyroidism, severe chronic diseases, systemic diseases, cachexia, 
protein-caloric malnutrition, major surgery, protein loss, acute stress, fasting, decreased 
transport proteins - (albumin, thyroxine-binding globulin, prealbumin), severe injuries, 
renal failure, hereditary increase in TBG 

Interfering Factors: oral cholecystographic agents, radioopaque contrastagents, elder 
people, newborns, pregnancy, medicaments - (alprenolol, amiodarone, anabolic ster
oids, androgens, anticonvulsants, asparaginase, atenolol, benziodarone, carbamazepine, 
cholestyramine, cimetidine, clomipramine, colestipol, danazol, dexamethasone, ethanol, 
ethionide, fenclofenac, glucagon, glucocorticoids, growth hormone, heparm, interferon, 
iodides, isotretinoin, lithium, methylthiouracil, metoprolol, neomycin, penicillin, phe
nobarbital, phenylbutazone, phenytoin, potassium iodide, prednisone, propranolol, pro
pylthiouracil, reserpine, salicylates - large doses, stanozolol, steroids, sulfonamides, 
trimethoprim, valproic acid) 
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Analyle Age/Gender Reference Range SI Units Note 
Triiodolhyronjne. 
TOlal 1-2d 

3-30d 
2-12m 
1-7 y 
8-13 Y 
14-18y 
Adults 

Triiodothyronine, Free 

1.2-4.0 
1.1 3.1 
1.7-3.5 
1.8-3.1 
1.7-3.1 
1.5-2.8 
1.2-2.7 

nmolfl 
nmoUI 
nmoUI 
nmoUI 
nmoUI 
nmoln 
nmolfl 

(FT3) FT3 is the minute T3 portion not bound to TBG and other serum proteins. This un
bound hormone is responsible for the thyroid's effects on cellular metabolism. FT3 meas
urement is the best thyroid function indicator. 
Test Purpose. I) to measure the metabolically active thyroid hormone forms, 2) to aid in the 
diagnosis of hyperthyroidism or hypothyroidism when TBG levels are abnormal. 

Increased Values 
hyperthyroidism, T3 toxicosis 

Interfering Factors: high altitude, medicaments - (alprenolol, amiodarone, dextrothy
roxine, oral contraceptives, propranolol) 

Decreased Values 
hypothyroidism, pregnancy (3'· trimester) 

Interfering Factors: cholecystographic agents, medicaments - (amiodarone, atenolol, 
heparin, metoprolol, phenytoin, propranolol, valproic acid) 

Analyle Age/Gender Reference Range SI Units Note 
Triiodothyronine, 
Free (FT3) 1-2d 

3-30 d 
2-12 m 
1-7 y 
8-13 Y 
14-18 Y 
Adults 

5.2-14.3 
4.3-10.6 
5.1-10.0 
5.2-10.0 
6.1-9.5 
5.2-8.6 
5.4-12.4 

Triiodothyronine Resin Uptake 

(T3 resin uptake) 
Test Purpose. To calculate free thyroxine index. 

Increased Values 

pmoUl 
pmoUI 
pmoUI 
pmoUI 
pmoUI 
pmoUI 
pmoUI 

uncompensated acidosis, active acromegaly, hepatic cirrhosis, estrogen deficiency, protein
losing enteropathy, hyperthyroidism, ovarian hypofunction, hypoproteinemia, diseases -
(generalized d. connected with cachexia, genetic/chronic/idiopathic hepatic d., severe d., 
systemic d. ), malabsorption, malnutrition, corticosteroid excess, testosterone producing 
tumors, X -linked hereditary TBG deficiency, nephrosis, surgical stress, syndrome - (Cush
ing's sy, nephrotic sy), thyrotoxicosis,liver failure, obstructive jaundice 
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Interfering Factors: medicaments - (ACTH, anabolic steroids, androgens, asparaginase, 
carbamazepine, colestipol, corticosteroids, danazol, diazepam, glucocorticoids, lithium, 
metandienone, neomycin, oxymetholone, perphenazine, phenylbutazone, phenytoin, 
prednisone, propranolol, salicylates, stanozolol, steroids, testosterone, thyrostatics, 
valproic acid) 

Decreased Values 
cirrhosis - (hepatic c., biliary c. ), infectious diseases, hepatitis - (chronic active h., infec
tious h., acute viral h. ), hypothyroidism, heroin, genetic/idiopathic hepatic diseases, X
linked hereditary TBG excess, estrogen-producing tumors, malnutrition, familial 
hyperthyroxin-emia, acute intermittent porphyria, newborns, subacute thyroiditis, acute 
liver damage, pregnancy 

Interfering Factors: medicaments - (acetylsalicylic acid, carbamazepine, clofibrate, 
estrogens, ethinylestradiol, fluorouracil, heroin, methadone, oral contraceptives, per
phenazine, phenothiazines, progesterone, st!lbol, tamoxifen) 

Tropomyosin 

Muscle protein of the I -band that inhibits contraction till its position is modified by tro
ponin, enabling the myosin molecule contact with the actin molecules. 

Increased Values 
alcohol, cocaine, virallbacterial infectious diseases, myocardial infarction, ischemia, myopa
thy, severe muscle damage due to trauma 

Troponin I 

(cTnI) Cardiac specific troponin I is one of three myofibrilar proteins found in the troponin 
regulatory complex (troponin C, I, T). Isoforms distribution varies between cardiac muscle 
and slow- and fast-switch skeletal muscle. Troponin I is present both as a minor cytosolic 
and a major structural bound protein pool. 
Function. Troponin I is the actomyosin-adenosine triphosphatase-inhibiting troponin sub
unit. Troponin complex mediates the actin interaction and myosin through tropomyosin 
position alterations in the groove between the two active strands. Troponin I remains increa
sed longer than CK-MB and is more cardiac specific. Principal AMI diagnosis biochemical 
marker (100% myocardial infarction sensitivity, low specificity). 
Test Purpose. 1) to aid in acute myocardial infarction diagnosis, 2) subacute myocardial 
infarction and micro infarction diagnosis, 3) noninvasive infarction focus size determina
tion, 4) acute myocardial infarction therapy monitoring, 5) after revascularization proce
dures (PTCA, CABG), 6) myocardial injury in trauma, sport. 

Increased Values 
chronic ischemic heart disease, unstable angina, myocardial infarction (increase 2-8 hrs, 
peak at 12-24 hrs, decrease 5-10 days after), acute skeletal muscle injury, cardiogenic shock, 
ventricular dysrhythmia, new complete heart block, intraaortic balloon pumping, myocar
dial anoxia, myocardial contusion, intubation, coronary artery bypass graft, percutaneous 
transluminal coronary angioplasty 

Analyle Age/Gender Reference Range 51 Units Note 
Traponin I <0.1 
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TroponinT 

(cTnT) Cardiac specific troponin T is the tropomyosin-binding subunit of troponin. It is a 
structural protein, troponin regulatory system segment present in the contractile striated 
musculature system thin filament. The whole troponin complex is bound to tropomyosin 
fiber by troponin T. Troponin T is present both as a minor cytosolic and a major structural 
bound protein pool. 
Function. The complex has two other regulatory proteins: troponin I inhibiting actomyosin 
ATP-ase in conjunction with Ca'+ amount, that binds to a third complex component - tro
ponin C that binds Ca and regulates fiber activation process during muscular contraction. 
A small part of troponin T is free in the cardiomyocyte cytoplasm and probably is a tropo
nin complex synthesis precursor. Principal AMI diagnosis biochemical marker (94% myo
cardial infarction sensitivity, low specificity). Less specific than troponin I. 
Test Purpose. I) to help in acute myocardial infarction diagnosis, 2) subacute myocardial 
infarction and microinfarction diagnosis, 3) noninvasive infarction focus size determina
tion,4) acute myocardial infarction therapy monitoring, 5) after revascularization proce
dures (PTCA, CABG), 6) trauma/sport myocardial injury. 

Increased Values - positive 
unstable angina pectoris, false positive values - (chronic muscle disease, acute/chronic re
nal failure), myocardial infarction (increase 2-8 hrs, peak at 12-96 hrs, decrease 5 days - 3 
months after), perioperative myocardial infarction, myocardial contusion, myocardial 
microinfarction (minor myocardial damage), myocarditis, myocardial damage following 
percutaneous transluminal coronary angioplasty (PTCA) or coronary artery bypass graft
ing(CABG). 

Anall'le Age/Gender Reference Range 51 Unns Note 
Troponin T 

Trypsin 

A serine protease (201 amino acids). 

<0.1 1Ig1I' See ref. 
mnge nOle 

Production. Trypsin originates from the pancreas (acinar cells). Enzymatically inactive 
trypsin pancreatic gland precursors are found in two isoforms (trypsinogens I, II) - cati
onic and anionic, stored in zymogen granules (proenzymes, zymogenes) -> secreted into the 
duodenum under vagus nerve or intestinal hormone cholecystokinin-pancreozymin stimu
lus. Trypsinogens are converted to active enzyme trypsin in the intestinal tract by the in
testinal enzyme enterokinase (enteropeptidase) or by preformed trypsin (autocatalysis). 
Trypsin activity is stimulated by calcium, magnesium, cobalt, and manganese. 
Function. When exposed to proteolytic intestine enzymes, cationic and anionic trypsino
gens cleave to form cationic and anionic trypsins, which play major roles in dietary protein 
digestion. Trypsin hydrolyzes peptide bonds formed by lysine or arginine carboxyl groups 
with other amino acids. Enzymatically active trypsin can activate several coagulation cas
cade factors, and lead to intravascular clotting. To prevent this occurrence in vivo, active 
trypsin released into the blood is rapidly inactivated by alpha-I-antitrypsin and a1pha-2-
macroglobulin. These inhibitors protect plasma and other proteins against trypsin hydroly
sis. 
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Test Purpose. 1) acute and acutely relapsing pancreatitis diagnosis, 2) chronic relapsing 
pancreatitis diagnosis and monitoring, 3) cystic fibrosis diagnosis, 4) pancreas tumors diag
nosis and monitoring. 

Increased Values - hypertrypsinemia 
gallstones, disease - (Bornholm d., neonatal fibrocystic d. ), diseases - (viral infectious d., 
liver d. ), pulmonary infarction, insufficiency - (chronic renal i., cardiac i. ), meningitis, 
mumps, acute pancreatitis, relapsed chronic pancreatitis, peptic ulcer 

Interfering Factors: after ERCP, after meals, medicaments - (bombesin, cholecystokinin, 
secretin) 

Decreased Values - hypotrypsinemia 
diabetes mellitus, pancreatic tumors, chronic pancreatilis 

Tryptase 

Increased tryptase levels indicate mast cell degranulation with mediator release, thereby 
demonstrating an allergic basis for the reaction. A negative results does not exclude an al
lergic basis. 
Test Purpose. To identify anaphylaxis as a cause of collapse or death (e.g. during anesthesia, 
after insect sting, administration of drugs, administration of biological agents) . 

Increased Values 
anaphylactic reactions 

Tryptophan 

(Trp) Tryptophan is an essential glucoplastic amino acid needed for infant growth and adult 
nitrogen equilibrium. Trp is a precursor to nicotinic acid, nicotinamide (main pathway), 
serotonin and indole agents (secondary pathway). Trp majority is used in protein synthe
sis, minor part in biogenic agents synthesis. 

Increased Values - hypertryptophanemia 
hepatic encephalopathy, sepsis 

Decreased Values - hypotryptophanemia 
enteritis regionalis, hypothermia, Hartnup disease, protein-caloric malnutrition (kwash
iorkor), pellagra, conditions after abdominal surgery (1-2 days), carcinoid sy 

Interfering Factors: medicaments - (acetylsalicylic acid, glucose, indomethacin) 

Analyte Age/Gender Reference Range SI Units Note 
Tryptophan Infanl 

Adults 

TSH Alpha-Subunit 

Increased Values 

45-65 
45-75 

IlmoUI 
Ilffiolll 

TSH-secreting pituitary tumours, post-menopausal women, hypogonadal men 
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Tumor Markers 

(TM) Tumor marker is a substance either in or produced by tumors (or by the body in re
sponse to the presence of tumor), that can be used to differentiate the tumor from normal 
tissue, found in cells, tissues or body fluid. Tests help to determine the characteristics of the 
tumor (aggressiveness, rate of growth, degree of abnormality). Potential TM utilization: 1) 
screening in general population, 2) diagnosis and differential diagnosis in symptomatic 
patients, 3) clinical carcinoma staging, 4) estimating tumor volume, 5) prognostic indica
tor for disease progression, 6) planning and evaluating treatment process and success, 7) 
detecting carcinoma recurrence, 8) monitoring therapy response, 9) tumor mass radio
immunolocalization, 10) determining immunotherapy direction. Measurements of tumor 
marker levels can be useful when used along with x-rays or other tests, in the detection and 
diagnosis of some types of cancer. However, measurements of tumor marker levels alone are 
not sufficient to diagnose cancer for the following reasons: 1) TM levels can be elevated in 
people with benign conditions, 2) TM levels are not elevated in every person with cancer, 
especially in the early stages of the disease, 3) many tumor markers are not specific to par
ticular type of cancer, the level of a TM can be raised by more than one type of cancer. 

Blood group antigen-related cancer markers: CA 19-9 (pancreas, liver, breast, gastro
intestinal tract), CA 19-5 (pancreas, breast, gastrointestinal tract, ovary), CA 50 (colon, 
pancreas, liver, gastrointestinal tract), CA 72-4 (colon, lung, breast, gastrointestinal tract, 
ovary), CA 242 (gastrointestinal tract, pancreas) 

• Enzymes: acid phosphatase (prostate, prostate metastases), aldolase (colon, rectum, liver, 
lungs, stomach, CNS, leukemia, lymphoma, melanoma, pancreas, prostate, breast, gas
trointestinal tract, genitourinary tract), alcohol dehydrogenase (liver), ALP (leukemia, 
Hodgkin's lymphoma, bone metastases, liver, liver metastases, lung, breast, sarcoma, 
seminoma, testes, gastrointestinal tract, trophoblast, ovary), ALP - placental isoenzyme 
(ovary, endometrium, lung, breast, seminoma, seminoma metastases, smokers), ALP
intestinal isoenzyme (hepatoma, gastrointestinal tract), AMS (pancreas), prostate spe
cific antigen (prostate), arylsulfatase B (colon, breast), AST (mammary gland), beta
glucosidase (colon), beta-glucuronidase (acute lymphocytic leukemia, stomach), neu
ron-specific enolase (NSE) (pheochromocytoma, carcinoid, bronchogenic small-cell 
carcinoma, melanoma, neuroblastoma, pancreas, Wilm's tumor, thyroid gland, kidney, 
testes,APUD tumors), esterase (breast), specific acid prostatic phosphatase in prostatic 
tumors, galactosyltransferase (colon, bladder, gastrointestinal tract), gIycosyltransferase 
(ovary), GMT (liver, liver metastases), hexokinase (liver), cathepsin, creatine kinase BB 
(colon, lymphomas, uterus, bladder, lung, prostate, breast, testes, gastrointestinal tract, 
ovary), lactic dehydrogenase (colorectal tumors, leukemia, lymphomas, non-Hodgkin's 
lymphoma, liver, seminoma, Ewing's sarcoma), LD-I (testes), L-dopa decarboxylase 
(lungs), leucine aminopeptidase (pancreas, liver), myeloperoxidase (acute myeloblastic 
leukemia), 5-nucleotidase (acute lymphoblastic leukemia, liver), pyruvate kinase (liver), 
ribonuclease (large bowel, lung, ovary), sialyltransferase (colon, lung, breast), terminal 
deoxynucleotidyl-transferase (leukemia), thymidine kinase (pulmonary small cell car
cinoma, leukemia, lymphomas) 

• Globulins: monoclonal immunoglobulm in paraproteinemia 
• Hormones: Bombesin (lung small cell carcinoma), erythropoietin (paraneoplastic ery

throcytosis), gastrin (gastrinoma, stomach, pancreas, parathyroid, pituitary), antidiu
retic hormone (bladder, duodenum, lung small cell carcinoma, carcinoid, Hodgkin's dis
ease, adrenal cortex, pancreas), adrenocorticotrophic hormone (adrenals, lung small cell 
carcinoma), human growth hormone (pituitary adenoma, kidney, lung), beta-human 
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chorionic gonadotropin (choriocarcinoma, embryonal carcinoma, testes), insulin, cal
citonin (medullar thyroid carcinoma, breast,liver, kidney, lung carcinoid), human pla
centallactogen (gonads, trophoblastic carcinoma,lung, breast), neurophysins (lung small 
cell carcinoma), parathormone (pituitary adenoma, kidney,liver,lung, breast), parat
hormone-related protein (lung, ovary, thymoma, carcinoid, islet cell tumor of pancreas, 
medullary carcinoma of thyroid), renin (kidney), vasoactive intestinal polypeptide 
(pheochromocytoma, bronchogenic carcinoma, neuroblastoma, pancreas), prolactin 
(pituitary adenoma, kidney,lung), thyroglobulin (thyroid) 

• Proteins: melanoma associated antigen (melanoma), pancreas associated antigen (pan
creas, stomach), beta-2-rnicroglobulin (chronic lymphatic leukemia, B-celllymphoma, 
Waldenstrom's macroglobulinemia, multiple myeloma), C-peptide (insulinoma), ferri
tin (leukemia, liver, lungs, breast), immunoglobulins (lymphomas, multiple myeloma, 
Waldenstrom's macroglobulinemia), chromogranin A (pheochromocytoma) 

• Others: estrogen and progesterone receptors (breast), hydroxyproline (urine) (bone 
metastases, plasmocytoma), homovanillic acid, 5-hydroxy-indoleacetic acid (carcinoid), 
lipid-bound sialic acid (LSA) (lymphoma, melanoma, lung, prostate, mammary glands, 
gastrointestinal tract), catecholamines metabolites (vanilmandelic acid, metanephrines 
in urine) - (pheochromocytoma, neuroblastoma), polyamines (cerebrospinal fluid), tu
mour necrosis factor (cachectin + Iymphotoxin) 

• Mucin tumor markers: MCA (mucin-like carcinoma-associated antigen) - (breast, ova
ry), CA 15-3 (colorectum, pancreas, lungs, breast, ovary, uterus, prostate), CA 125 (endo
metrium, ovary, peritoneum, pleura, pancreas, liver, lung, breast, gastrointestinal tract, 
fallopian tube), CA 549 (lungs, prostate, breast, ovary), CA 27.29 (colorectum, pancreas, 
lungs, breast, ovary), DU-PAN-2 (pancreas, lung, gastrointestinal tract, ovary) 

• Oncofetal antigens: carcinoembryonic antigen (colo rectum, pancreas, lung, breast, gas
trointestinal tract), beta-oncofetal antigen (colon), pancreatic oncofetal antigen (pan
creas), squamous cell antigen (cervix, head, skin, neck, lung), Tennessee antigen (colon, 
bladder, gastrointestinal tract), tissue polypeptide antigen (colo rectum, bladder, breast, 
ovary), a1pha-fetoprotein (germ cells tumor,liver), tumor associated glycoprotein (TAG 
72) 

• Oncogenic markers: N-ras-mutation (acute myelogenic leukemia, neuroblastoma), c
myc-translocation (B- an T -cell lymphomas, bronchogenic small-cell carcinoma), c-erb
B-2-amplification (breast, gastrointestinal tract, ovary), c-abUbcr-translocation (chro
nic myelogenous leukemia), N-myc-amplification (neuroendocrine tumors) 

Tumour Marker BCL-2 

Apoptotic and tumour marker (intracellular protein) characteristic for B-celllymphoma-
2. It plays main role in apoptosis regulation, inhibiting apoptosis induced by different fac
tors. BCL-2 determination gives strategic information about prognosis and tumour chemo
therapy resistance. It is useful also in HIV infection diagnosis. 
Test Purpose. I) lymphoma diagnosis, 2) AIDS diagnosis. 

Tumour Marker BTA 

(bladder tumor antigen) Proteins which regulate complement (incl. factor H) are coded with 
gene cluster in so-called RCA locus of the first chromosome (complement activation regu
lators). Some cell lines of human malignant tumors synthesize complement related to CFH 
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(complement factor H). BTA is a member of RCA gene group; it has proven factor H biologi
cal activity. The best determination is in urine. It has a 20% higher sensitivity than cytologi
cal determination in each stage and grade. Healthy individuals and persons with non
genitourinary carcinoma have negative BTA test results by 95% and 93% respectively; in 
benign prostate hyperplasia by 84% and 78% in prostate carcinoma. Non-specific positive 
results are found in malignant kidney tumors, lithiasis, nephritides and relatively recent 
genitourinary tract injury (catheterization microtrauma). 
Test Purpose. Bladder carcinoma diagnosis. 

Increased Values - positive 
kidney tumours, nephritis, nephrolithiasis, gastrointestinal tract injury 

Tumour Marker - Cancer Antigen 15-3 

(CA 15-3) (BCM - breast cancer mucin) CA 15-3 is a mucin-like high-molecular-weight gly
coprotein localized in the alveoli apices and mammary glands ducts. It is a circulating antigen. 

Increased Values - positive 
tumors - (uterus I., pancreas I., prostate I., lung t., mammary gland t., ovary t.), non-can
cer specific increase in - (benign breast diseases, hepatobiliary tract diseases, lung diseases, 
pancreatitis, bemgn ovarian diseases, endometriosis, pelvic inflammatory disease, hepati
tis, pregnancy, lactatIOn) 

An.llyte Age/Gender Reference Range 51 Umts Note 

CA 15-3 <28 U/ml 

Tumour Marker - Carbohydrate Antigen 19-9 

(CA 19-9) CA 19-9 is a Lewis blood group derivative. 

Increased Values - positive 
tumors - (biliary ways t., colorectal t., pancreas t., liver t., lung t., ovary I., stomach t. ), non
cancer specific increase in - (hepatic cirrhosis, cystic fibrosis, acute cholecystitis, gallstones, 
hepatobiliary tract diseases, alcoholic liver disease, lung diseases, ulcerative colitis, inflam
matory bowel disease, mflammatory diseases, acute pancreatitis, renal failure) 

An.,lyte Age/Gender Reference Range SI Umts Note 
CA \9-9 <37 U/ml 

Tumour Marker - Cancer Antigen 27-29 

(CA 27-29) 

Increased Values - positive 
tumors - (biliary ways I., renal I., uterus I., colorectal t., pancreas t., liver t., lung t., ovary t., 
stomach t. ), non-cancer specific increase in - (pregnancy - 1" trimester, endometriosis, 
ovarian cysts, benign breast disease, renal diseases, liver diseases) 
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Tumour Marker - Cancer Antigen 50 

Increased Values - positive 
tumors - (colon-rectum t., biliary ducts t., intestine I., kidney t., pancreas t., lung I., pros
tate I., breast I., ovary I., stomach I. ), non-cancer specific increase in - (hepatobiliary tract 
diseases, inflammatory diseases) 

Analytc Age/Gender Reference Range Sl Umts Note 
CASO <25 U/ml 

Tumour Marker - Cancer Antigen 72-4 

(CA 72-4, syn: tumor-associated glycoprotein - TAG 72) CA 72-4 is a high-molecular-weight 
mucin-lilee, tumor-associated antigen. 

Increased Values - positive 
tumors - (biliary ducts I., intestine I., pancreas I., lung I., breast I., stomach I. ) 

Analyte Age/Gender Reference Range 51 Units Note 
CA 72-4 <4 U/ml 

Tumour Marker - Cancer Antigen 125 

(CA 125) CA 125 is a high-molecular-weight glycoprotein, present in normal endometrial 
tissue, serous and mucinous uterine fluids; it does not circulate except when natural barri
ers are destroyed. It is not possible to state the meaning of an abnormally high CA 125 with
out additional information about the particular patient being evaluated. The reason is that 
this protein can be increased in many different benign and malignant conditions. The two 
most frequent situations in which CA 125 is used is to monitor patients with a known ma
lignancy or as one of several tests in the workup of a patient suspected of having a tumor. 
In the patient who is known to have a malignancy, such as ovarian carcinoma, the CA 125 
level can be monitored periodically. A decreasing level indicates effective therapy while an 
increasing level indicates tumor recurrence. 

Increased Values - positive 
tumors - (metastatic peritoneal carcinomatosis, colo rectum I., endometrium t., spinal cord 
I., pancreas t., liver t., lung t., breast t., ovarian t., gastrointestinal tract t., fallopian tube I., 
peritoneal I., pleural I. ), non-cancer specific increase in - (hepatic cirrhosis, endometrio
sis, gynecological diseases, hepatobiliary tract diseases, onset of menstrual period, pancrea
titis, peritonitis, pelvic inflammatory disease, pleuritis, pregnancy - 1st trimester, ovarian 
cysts, fibroids, inflammatory bowel disease) 

Analyte Age/Gender Reference Range 51 Units Note 
CA 125 <35 U/ml 
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Tumor Marker CA 242 

Belongs to the membrane associated glycoproteins with CA 19-9 and CA 72-4. These mark
ers are also named human pancarcinoma tumor mucines. CA 242 is an independent progres
sion indicator in colo rectum carcinoma, high levels mean lymph node metastases. Signifi
cant CA 242 decrease or normalization mean longer periods without disease. Its sensitivity 
is higher than CEA and other markers. Sensitivity and specificity are much higher when 
compared to Dukes B, C and D stages (marker is positive from stage B). Examination of this 
parameter does not improve tumor staging. Determination in colon and rectum carcinoma 
advantages over CEA and CA 19-9 have not been proven; combination with CEA will in
crease examination sensitivity to 57% and 62% respectively in these tumors. 
Test Purpose. I) colorectum carcinoma diagnosis, 2) pancreas carcinoma differential diag
nosis, 3) stomach carcinoma diagnosis. 

Increased Values - positive 
liver cirrhosis, diseases - (gynecological d., lung d., hepatobiliary d. ), tumors of - (eso
phagus, pancreas, breast, biliary ducts) 

Analyte Age/Gender Reference Range SI Units Note 
CA 242 16-20 Ulml 

Tumor Marker CA 549 

(syn. cancer-associated antigen) Tumor marker CA 549 is high-molecular acid glycoprotein 
complex, which is placed mainly in mammary gland membranes, colon, urinary bladder, 
biliary ducts, pancreas, ovary, prostate, liver and kidney. CA 549 consists of two subunits 
which bond differently with sialic acid. Two monoclonal antibody types immunochemically 
distinguish epitops; epitops also differ in mammary gland spread (luminal/membranous 
and cytoplasmatic). 
Test Purpose. To monitor metastasing mammary gland carcinoma when combined with 
TPS (tissue polypeptide substance), MCA and CEA. 

Increased Values - positive 
diseases - (liver d., breast d. ), tumors of - (bronchi, prostate, breast, ovary), non/metastasing 
mammary gland tumors, metastatic tumors - (colon, endometrium, lungs, prostate, ovary), 
benign liver tumors, benign breast tumors, non-cancer specific increase in - (liver diseases, 
pregnancy) 

An,llytc Age/Gender Reference Range SI Umts Note 
CA549 F 

M 

Tumor Marker M2-PK 

0-11 
1.1-6.7 

U/ml 
U/ml 

(M2 isoform of pyruvate kinase) Glycolytic enzyme pyruvate kinase exists in four isoforms 
(type R,L,Ml, M2). Isoforms have tissue-specific distribution. All active isoforms are homo
tetramers. Pyruvate kinase M2 iso-form is present in tumor cells and has a lower substrate 
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affinity (tumor M2-PK). Tumor marker M2-PK evaluation together with CEA and/or CA 19-9 
evaluation lead to higher sensitivity in colo rectum and pancreatic cancers diagnosis with 
small decrease of specificity. 
Test Purpose. I) to help in diagnosis of malignant tumors, 2) to monitor course and therapy 
of tumors (breast, lung, kidney, stomach, esophagus, colo rectum) in combination with other 
tumor markers. 

Increased Values - positive 
tumors of - (breast, lung, kidney, stomach, esophagus, colorectum), non-cancer specific in
crease in - (inflammatory diseases of intestine, ulcerative colitis) 

Tumour marker organ specificity: 
• Good organ specificity 

• AFP: tumors - (chorion t., acute lymphocytic leukemia, liver t., mammary gland t., 
testes t., ovary t., thyroid t. ), non-cancer specific increase in - (fetal abnormalities, 
hepatobiliary tract diseases, digestive disorders, pregnancy) 

• beta-hCG: tumors - (choriocarcinoma, mola hydatidosa, testes t.,ovary t., thyroid t.), 
non-cancer specific increase in - (ovarian cysts, endometriosis, pregnancy) 

• immunoglobulins: myeloma, Waldenstrom's disease 
• insulin: insulinoma 
• calcitonin: tumors - (pancreas t., lung t., mammary gland t., medullary thyroid gland 

t. ), non-cancer specific increase in - (polyadenomatosis) 
• MCA: tumors - (breast t.), non-cancer specific increase in - (hepatobiliary tract dis

eases, pregnancy) 
• NSE: tumors - (bronchogenic small-cell t., pheochromocytoma, gastrinoma, carci

noid, medulloblastoma, brain t., Wilm's t., testes t., neuroblastoma, kidney t., retino
blastoma, thyroid t. ), non-cancer specific increase in - (hemolysIs, lung diseases, 
pneumonia, septic shock, cranial trauma) 

• prostate specific antigen: bone metastases, prostate tumors, non-cancer specific 
increase in - (prostatic infarction, bladder catheterisation, benign prostatic tumors, 
prostatitis) 

• thyroglobulin: tumors - (thyroid gland t.), non-cancer specific increase in - (benign 
thyroid diseases) 

• Relatively good organ specificity 
• ACP: tumors - (bone metastases of t., prostate t. ), non-cancer specific increase in -

(prostatic adenoma, hepatobiliary tract diseases, bone diseases, kidney diseases, pros
tatic infarct, bladder catheterization, rectal examination) 

• SCCA (squamous cell carcinoma antigen): tumors - (esophagus t., head t., epider
moid t. of uterus cervix, neck t., large-cell epidermoid t. of lung), non-cancer specific 
increase in - (bronchopneumonia, benign gynecologic diseases, inflammatory dis
eases of kidney/liver) 

• beta-2-microglobulin: tumors - (lymphomas, melanoma, plasmocytoma, lung t., 
breast t. ), non-cancer specific increase in - (hepatobiliary tract diseases, chronic 
inflammatory diseases, renal insufficiency, heavy metal intoxication, immunodefi
ciency states) 

• CA 15-3: tumors - (uterus t., pancreas t., prostate t., lung t., mammary gland t., ovary 
t. ), non-cancer specific increase in - (benign breast diseases, hepatobiliary tract dis
eases, lung diseases, pancreatitis, benign ovarian diseases, endometriosis, pelvic in
flammatory disease, hepatitis, pregnancy, lactation) 
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• CA 19-9: tumors - (biliary ways t., colon t., pancreas t., liver t., lung t., ovary t., stom
ach t. ), non-cancer specific increase in - (hepatic cirrhosis, cystic fibrosis, acute cho
lecystitis, gallstones, hepatobiliary tract diseases, alcoholic liver disease, lung dis
eases, inflammatory diseases, acute pancreatitis, renal failure) 

• CA 50: tumors - (colon-rectum t., kidney t., pancreas t., lung t., prostate t. , breast t., 
ovary t., stomach t. ), non-cancer specific increase in - (hepatobiliary tract diseases, 
inflammatory diseases) 

• CA 72-4: tumors - (biliary ducts t., intestine t., pancreas t., lung t., breast t., stomach 
t.) 

• CA 125: tumors - (metastatic peritoneal carcinomatosis, endometrium t., uterus t., 
spinal cord t., pancreas t., liver t., lung t., breast t., gastrointestinal tract t., ovary t., 
fallopian tube t., peritoneal t., pleural t. ), non-cancer specific increase in - (hepatic 
cirrhosis, endometriosis, gynecological diseases, hepatobiliary tract diseases, onset 
of menstrual period, pancreatitis, peritonitis, pelvic inflammatory disease, pleuritis, 
pregnancy - 1st trimester) 

• CA 195: tumors - (colorectum t. ) 
CA 549: tumors - (breast t. ), metastatic tumors - (colon, endometrium, lungs, pros
tate, ovary), benign liver tumors, benign breast tumors, non-cancer specific increase 
in - (liver diseases, pregnancy) 

• CYFRA 21-1: tumors - (bronchogenic non-small cell t., gynecologic epidermoid t. ), 
non-cancer specific increase in - (gynecological diseases, chronic renal diseases) 

• TAG 72: tumors - (colorectum t.) 
• thymidine-kinase: tumors - (bronchogenic small-cell carcinoma, leukemia, lympho

mas), non-cancer specific increase in - (vitamin B12 depletion, Vlfal infections) 

Relatively small organ specificity 
• CEA: tumors - (chorion t., colon-rectum t., bone t. , leukemia, bladder t., neuroblas

toma, pancreas t., liver t., lung t., prostate t., mammary gland t., testes t., gastrointesti
nal tract t., ovary t., stomach t., thyroid t., gallbladder t. ), non-cancer specific increase 
in - (alcoholism, smoking, hepatic and biliary tract diseases, pulmonary inflamma
tory diseases, digestive disorders) 

• ferritin: tumors - (acute myeloblastic leukemia, lymphomas, non-Hodgkin's lym
phomas, Hodgkin's disease, neuroblastoma, pancreas t., liver t., plasmocytoma (incl. 
multiple myeloma), lung t., breast t., testes t. ), non-cancer specific increase in - (side
roblastic anemia, hemochromatosis, hemosiderosis, hepatobiliary tract diseases, in
flammatory diseases, iron overload) 

• 5-0H indoleacetic acid: carcinoid 
• TPA: tumors - (colorectum t. , uterus t., urinary bladder I., pancreas I. , lung t., mam

mary gland t., ovary t., stomach I., thyroid t., bile duct I. ), non-cancer specific increase 
in - (gastrointestinal tract diseases, diseases of breast/lung, inflammatory diseases) 

Tumor markers with described relation to organs/systems, pathological and 
physiological conditions: 
Tumorous .hsCJst's Tumor markers 
bili ryways 
large inte line 

CEA, LA 19-9 
ACIIl, ADH, A~P ... 1.1111. • AMS, Tenne "Ag. Jr I u1f 13 B, 
bela·gluco ida ,beld·llpolr pin, bela·onco(rlalantigen, 
CA 15·3. CA 19·9. A 27.29, .A SO. A 72-·1, CA 195. CA 212. 
CA >49. CEA. tK BB. g 1 .. (10 'hrln (<<.se.U). nbonudca«:, 

I Iyhrln (era • TAC. 72, TI'A 
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Tumorous diseases Tumor markers 
small inte tine 
adrenal marrow 
duodenum 
embryo 
head 
hypophysis 
chorion 
rectum 

bone 
skin 

neck 
leukemia 

lymphomas 

uterus + cervix 

bladder 

meta tases into bones 
tumor metasta 
adrenal 
neuroendothelium 
kidney 
ENT 
pancreas 

pharynx 
liver 

pI mocytoma (incl. 
multiple myeloma) 
lung 

pro tate 

CA 72-4 
chromogranin A, 8 
AOH 
AFP,hCG 
SCCA 
PRL (adenoma), PTH, STH 
AFP, CEA, hCG, SP-I 
aldolase, CA 15-3,CA 27.29,CA SO, CA 195, CEA,lO, TAG 72, 
TPA 
AlP,CEA 
melanoma-a ociated Ag, 82M, hCG, sialic acid, NSE, intracel
lular S-Ioo protein, CCA, thymidine kinase 
SCCA 
AFP, ALP, beta-glucuronidase, 82M, c-abVbcr-tran location, 
CEA, ferritin, chromogranin A, 8, sialic acid, lO, mycloperoxi
dase, ora -mutation, 5-nudeotidase, glucocorticoid receptors, 
terminal deoxytran fer e, thymidine kinase 
ALP, BClr2, 82M, CD 30+, CK-BB, c-myc-tran location, ferritin, 
fibronectin, immunoglobulin, sialic acid, LO,thymidine kina e 
ACTH. CA 15-3. CA 125, CEA, CK-88, beta-glucuronidase, hCG. 
CCA,TPA 

ACTH, Tennessee Ag, beta·lipotropin, 8TA, CEA, CK·BB, galae
to yl-tran ferase. TPA 
ACP, ALP, hydroxyproline (urine), P A 
CA549 
ACTH, AOH, hCG, E, VIP 
chromogranin A, 8. VIP 
ACTH, AFP. beta·lipotropin, CA SO, E, PRl, P A, PTH, STH 
CA SO, CEA, SE, SCCA,lhymidinc kinase. TPA 
ACTI!, AOH, AFP. AM • pancreas·associated antigen, beta·lipo
tropin, CA 15-3. CA 19-5, CA 19-9, CA 27.29. CA 50, CA 72-4, 
CA 125, CA 195, CA 242, CEA, OU· PA ·2, (erritin, galacto yl-
tran ferase, hCG, chromogranin A, 8. calcitonin, LAP. E, 
pancreatic oncofetal Ag. SPAN· I, TPA, VIP 
CEA, SCCA. TPA 
AFP, aldolase. alcohol dehydrogenase. ALP. CA 15-3, CA 19·9, 
CA 125. CEA, feritin, GMT. hCG, hexokinase, LAP. LO. 5-nuc\eo
tidase, placentallaClogen, PTH. pyruvate kinase. TPA 

82M, ferritin, fibronectin 
ACrH, AOH, AFP. aldolase. ALP, 82M, bombezin. CA 15·3. 
CA 19-9, CA 27.29, CA SO. CA 72-4, CA 125 (small·cell. epithe
lial). CA 549. CEA (small-cell. epithelial). CK-88, c-myc·trans
location. CYFRA 21 -1, OU-PAN-2. ferritin. hCG. hPl, chromo
granin A, B (small·cell). calcitonin, ialic acid.l-dopadecar· 
boxylase. MCA, neurophy in, E ( mall <ell), PRl., P A. PTH. 
ribonuclease. SCCA (epithelial), sialyltransferase, P-I ( mall·cell). 
STH. TPA (small-cell), thymidine kinase (small-cell), VIP 
ACP. ACTH, ALP. CA SO. CA 549, CEA, CK·BB, sialic acid, P A, TPA 

Blood - Plasma - Serum 347 



II 

Tumorous diseases Tumor markers 
breast 

neural system 

testes 
gastrointestinal tract 

ovary 

stomach 

parathyroid 
thyroid 

ACfH, AFP, alpha-lactalbumin, ALP, arylsulfata e S. A • SCM, 
82M. beta·lipotropin, CA 1S-3,CA 19-5. CA 27.29. CA SO. 
CA 72-4. CA 125. CA 242, CA 549. CEA, c-erb·S-2·amplification. 
CK-SS, e tera e. ferritin. hCG. hPI., calcitonin, sialic acid. MCA. 
PSA. PTH. estrogen/glucocorlicoid/progesterone receptor, 
sialyhransferase. TPA 
CA 125, CEA. ferritin, -myc-amplification. N-ras-mutation. E, 
VIP 
ACfH. AFP.ALP. CEA. CK-SS, ferritin. hCG. hPI., LD. P-I. TPA 
ALP. Tennessee Ag.CA 19-5,CA 19-9.CA 50. CA 72-4,CA 125. 
CA 242. CEA, c-erb-S-2-amplification. CK-BB. DU-PAN -2. galacto
syltran ferase, sialic acid, P A. CCA 
AFP (germinative cell ). ALP, CA 15-3 (epithelial cells). CA 19-5. 
CA 19-9 (epithelial cells). CA 27.29. CA SO. CA 72-4 (epithelial 
cells), CA 125 (epithelial cell ). CA 549. CEA. c-erb-B-2-ampli
fication. CK-BB, DU-PA -2. galactosyltran ferase. glycosyltrans
ferase. hCG (germinative cells). hPL. MCA, PRl.,ribonuclease. 
TPA (epithelial cells) 
AFP, aldolase. pancreas-associated Ag. beta-glucuronidase, 
CA 19-9, CA SO. CA 72-4. CA 125. CA 195, CA 242. CEA. hCG. 
chromogranin A. B. TPA 
PTH 
AFP. CEA (follicular. medullar). calcitonin (medullar). SE, TPA 
(medullar), thyroglobulin (follicular) 

Tumor markers in non-tumor diseases and other conditions: 

Non -tumorous 
diseases Tumor markers 
alcoholism 
smoking 
bone diseases 
blood diseases 
uterus diseases 
renal disea e 
pancreas di eases 
lung disease 
prostate disease 
breast di ea e 
gastrointestinal tract 
di eases 
hepatobiliary tract 
di ea e 

ovary di ease 
inflammatory 
di ease 
thyroid diseases 
hock conditions 

pregnancy 
trauma 

CEA 
CEA 
ACP 
ferritin 
CA 125.h G 
ACP, B2M,CYFRA 21-I.SCCA 
CA IS-3.CA 19-9.CA 125 
CA 15-3. CA 19-9. CEA, NSE, SCCA. TPA 
ACP.PSA 
CA 15-3. CA 549. TPA 

AFP. TPA 

ACP, AFP. B2M. CA 15-3. CA 19-9. CA SO. CA 125. CA 549. CEA. 
ferrilin. MCA. SCCA 
CA 125.hCG 

CA SO, ferritin. TPA 
thyroglobulin 
NSE 
AFP, CA 125, CA 549. hCG. MCA 

SE 
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Ectopic tumour production of hormones: 

Hormones Tumor production 
ACfH (MSH, beta
endorphins) 

ADH 

erythropoietin 

FSH,LH 

gastrin 

hCG 

calcitonin 

parathormone 
prolaclin 
renin 

erolonin 
somalomedjn 

STH 

small-cell bronchial carcinoma, about 15% of Cushing's disease 
i induced by paraneoplastic proce 
tumor - (coloreclum I., lymphoma ,adrenalt, pancreas t., 
bronchi and lung t., proslale t., ulerus body I., thymoma ) 
ulerus myomalo is, tumors - (pheochromocytoma, cerebellar 
hemangioblaSlomas, hepatomas, renal t. - hypernephroma) 
mol a hydalidosa, tumors - (chorionepithelioma, insulinoma, 
melanomas, pancreas t., breasl t.) 
lumor - (medullary I., mesodermalt., insular pancrealic I., 
ovary t., stomach t., parathyroid I.) 
mola hydatidosa, lumors - (chorionepithelioma, pancrta I., 
Ie Ie t., ovary t., VIPoma) 
tumors - (parana al sinu e t., urinary bladder t., pancreas I., 
bronchi t., ulerus body I.) 
tumors - (hypernephroma, ulerus cervix I., bronchi t., breast I.) 
tumors - (hypernephroma,lymphomas, bronchial I.) 
tumor - (hemangiopericyloma, hypernephroma, bronchial t., 
Wilms'tumor) 
lumors - (carcinoid, insular pancrealic I., bronchi t.) 
lumor - (hepatoma, hypernephroma, me othelioma, adrenal I., 
stomach I.) 
lumor - (bronchi - adenocardnoma, slomach I.) 

Tumor Necrosis Factor 

(syn: TNF-a1pha - cachectin, TNF-beta -lympholoxin) 
Production. TNF-a1pha - activated macrophages, T-cells, NK-cells, monocytes, mastocytes, 
fibroblasts. Stimulated peripheral neutrophilic granulocytes but also unstimulated cells and 
also a number of transformed cell lines, astrocytes, microglial, smooth muscle cells and fibro
blasts also secrete TNF. TNF-a1pha is synthesized as transmembrane precursor (stimulation 
by lipopolysaccharides, IL-I, IFN-gamma) which is changed to monomer; trimer is an active 
form. Produced and secreted by macrophages exposed to endotoxin. The production of 
TNF-a1pha is inhibited by IL-6, TGF-beta, vitamin D3, prostaglandin E2, dexamethasone and 
antagonists of platelet activating factor. TNF-beta - product of T -cells, B-cells, monocytes. 
TNF exists in isomorphs with a great homology, which functionally competitively bind to 
the same receptor. TNF-a1pha consists of 157 amino acids. 
Function. TNF-a1pha belongs to the cytokines, soluble proteins that regulate the inflamma
tory/immune response magnitude (immunomodulatory effects). Other effects: induces in
terleukin 1,2,6,8 production, increases molecules adhesion, pyrogen, induces CSF (colony
stimulating factors), cytolytic, cytotoxic, cytostatic effects, induces IFN-gamma secretion. 
TNF-a1pha shares many biologic activities of IL-I, except those related to immunostimu
lation. Selective tumoricidal activity, studies have documented a direct cytostatic and cyto
toxic effects ofTNF-a1pha against subcutaneous human xenografts. Catabolic effects on bone 
and cartilage, inhibits adipocyte lipoprotein lipase, stimulates neutrophils function, acti
vates endothelial cells (increasing prostaglandins, procoagulation activity, thrombotic proc
ess promotion). Plays an important role in pathological processes such as venous thrombo
sis, arteriosclerosis, vasculitis and disseminated intravascular coagulation. In synovial cells 
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mediates proliferation, increases prostaglandins and collagenase. In brain mediates fever, 
increases prostaglandins, sleep, and anorexia. In bone tissue increases collagenase and bone 
resorption. In hepatocytes increases acute phase proteins. In fibroblasts increases IL-l , 
IL-6, IL-8, prostaglandins, collagenase, and proliferation. In chondrocytes increases prosta
glandins, collagenase, plasminogen activator, and cartilage metabolism, as well as mediates 
pathophysiology of bacterial sepsis and septic shock. Biological activities of TNF-alpha: cau
ses cachectization by fat metabolism increase (lipoprotein lipase activization), causes fever 
(endogenous pyrogen), involved in slow-wave sleep, hemodynamic shock, increases hepatic 
acute phase protein synthesis, decreases albumin synthesis, activates endothelium, priming 
neutrophils, priming macrophages, decreases iron and zinc plasma levels, increases fibro
blasts proliferation, increases synovial cell collagenase and PGE2levels. TNF-alpha is invol
ved in muscular glycogenolysis increase. It has angiogenic and antiviral effects. TNF-alpha 
interacts with two specific membrane receptors p55 (CD120a) and p75 (CD120b). TNF-al
pha appears to be an important autocrine modulator promoting the survival of hairy cell 
leukemia cells. It may be important, therefore, in the patogenesis of this disease. Soluble 
receptor form plays probably an important regulatory role; it can be detected in plasma and 
urine. Biological activities ofTNF-beta: induces the synthesis of GM -CSF, G-CSF, IL-l, colla
genase and prostaglandin E2 in fibroblasts. It is cytolytic or cytostatic for many tumor cells. 
In monocytes TNF-beta induces the terminal differentiation and the synthesis of G-CSF. 
TNF-beta is a mitogen for B-Iymphocytes. In neutrophils TNF-beta induces the production 
of reactive oxygen species. It is also a chemoattractant for these cells, increases phagocytosis 
and also increases adhesion to the endothelium. It inhibits the growth of osteoclasts and 
keratinocytes. Admmistration of TNF-beta induces metabolic acidosis, decreases the par
tial pressure of CO" induces synthesis of stress hormones (epinephrine, norepinephrine, 
glucagon) and also alters glucose metabolism. The clinical application of this factor is in its 
initial stages. The intrapleural administration of TNF-beta may significantly reduce liquid 
volumes in some metastasizing tumors. TNF-beta levels in the sera of patients with menin
gococcal septicemia have been shown to correlate with morbidity and mortality. TNF fac
tors compete to bind to common membrane receptors which are placed nearly at all cells 
except RBCs. 
Test Purpose. 1) latent infection demonstration before clinical/laboratory signs manifesta
tion in immunodeficient patients, 2) patients after transplantatIOn, 3) acute leukemias, 
4) HIV-positive patients, 5) septic shock monitoring. 

Increased Values 
rheumatoid arthritis, infectious diseases, tumors, septic shock 

Analylc Age/Gender Reference Range SI Units Note 
Tumor cero is Factor-2 <5 pglml 

Tyrosine 

(Tyr) Tyrosine is a non-essential glucoplastic, ketoplastic (in phenylalanine deficiency) 
amino acid. 
Function. Proteins component, key precursor in catecholamines, pigments and thyroid hor
mones synthesis. Hypertyrosinemia is the most frequently encountered metabolic disorder 
in neonates. Differential diagnosis methods: tyrosinuria determination, ascorbic acid load
ing test, galactose and fructose metabolites, urine succinylacetate, fumarylacetoacetase 
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enzymatic activity. Tyrosine determination derivatives: thyroxme, dopamine, epinephrine, 
and melanin. Enzyme defect: tyrosine alpha-ketoglutarate aminotransferase and tyrosine 
aminotransferase. 

Increased Values - hypertyrosinemia 
hyperthyroidism, sepsis 

Interfering Factors: medicaments - (acetylsalicylic acid, triiodothyronine, tryptophan, 
tyrosine) 

Decreased Values - hypotyrosinemia 
rheumatoid arthritis, phenylketonuria, Huntington's chorea, hypothermia, hypothyroidism, 
myxedema, polycystic kidney disease, carcinoid sy, chronic renal failure 

Interfering Factors: medicaments - (adrenaline, androgens, ascorbic acid, estrogens, 
glucagon, glucose, hydrocortisone, oral contraceptives, testosterone) 

Anal)'tc Age/Gender Relerence Range 51 Unus Note 
Tyro ine Pre mat. neonate 

Iw 
Infants 
Adults 

<180 
90-180 
60-140 
40-100 

Unsaturated Vitamin B12-Binding Capacity 

)JmoUI 
)Jmolll 
)JmoUI 
I'filolll 

(UBBC) Most UBBC is due to vitamin B12 binding to transcobalamin II. 
Test Purpose. 1) to aid m polycythemia vera vs. secondary/relative polycythemias dIfferen
tial diagnosis, 2) to evaluate macrocytic/megaloblastic anemias, 3) to diagnose congenital 
transcobalamin I, II, III absence. 

Increased Values 
pernicious anemIa, folic acid deficiency, tumors - (liver I., lymphoproliferative t., myelopro
ltferative t. ), polycythemia vera, pregnancy 

Interfering Factors: medicaments - (oral contraceptives) 

Decreased Values 
neonatal megaloblastic anemia, hepatic cirrhosis, infectious hepatitis, recurrent infectious 
diseases, malabsorption, growth disorders 

Urea 

Urea x 2. 14 = urea nitrogen in the blood (blood urea nitrogen, BUN, azotemia). The name 
urea and urea nitrogen are used as synonyms in some of medical communications. Urea 
nitrogen reflects the ratio between urea production and its clearance. 
Production. In the liver from ammoma and CO, = urea cycle. Quantitatively it is the most 
important protein metabolism end-product. During ingestion, protein is broken down into 
ammo acids .... amino acids are catabolized in the ltver and free ammonia is formed .... am
monia is combined to form urea .... in the blood and transported to the kidney .... concen
trated, filtered freely, excreted by the kidney (glomeruli), and reabsorbed slightly by the 
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tubules. It is excreted also by stools and sweat. Therefore, urea is directly related to the pro
tein content in food, metabolic liver function and excretory kidney function. Urea diffuses 
freely into both intracellular and extracellular fluids. Urea production is controlled by acid
base balance. Urea is produced almost exclusively in neutral or basic conditions. In acido
sis, a higher glutamine amount is produced, mstead of urea in musculature and liver, which 
is transported by the blood to kidneys. NH, is released in the kidneys, which bounds W -> 
NH4+ -> excreted in urine. Urea concentration in blood is determined by: 1) urine volume 
during a defined time together with water excreted, 2) urea production level (protein intake 
and endogenic protein breakdown), 3) glomerular fIltration. 
Test Purpose.!) to evaluate renal function and aid in renal disease diagnosis, 2) to aid in 
hydration assessment, 3) to assess nitrogen balance, 4) dialyzed patient status assessment, 
5) comatose conditions differential diagnosis, 6) patients on intensive care. 

Increased Values 
diabetic acidosis, acromegaly, amyloidosis, anuria, atherosclerosis, dehydration, diabetes 
mellitus, dialysis program, gout, acute muscular dystrophy, dementia, dysentery, epilepsy, 
glomerulonephritis, starvation, diarrhea, hyperalimentation, malignant hypertension, 
prostatic hyperplasia, hypovolemia, cholera, diseases - (infectious d., renal d.), ileus, acute 
myocardial infarction, acute/chronic renal insufficiency, renal ischemia, catabolism, gastro
intestinal bleeding, leukemia, Addison's disease, tumors - (myeloproliferative t., t. of pros
tate, t. of genitourinary tract), nephritis - (interstitial n., lupus n. ), nephrolithiasis, nephro
pathy - (acute ischemic n., diabetic n. ), nephrosclerosis, nephrosis, acute tubular necrosis, 
urinary tract obstruction, severe operations, peritonitis, poly trauma, severe burns, severe 
muscular injury, excessive sweating, increased intake of - (protein, lipids), pyelonephritis, 
increased protein disintegration, conditions - (hemolytic c., febrile c., c. after transplanta
tion, septic c., stress c., shock c. ), blood loss, syndrome - (hepatorenal sy, Alport's sy, acute 
nephritic sy, Goodpasture's sy, hemolytic-uremic sy), typhoid fever, urinary tract stones, 
vomiting, failure - (acute/chronic renal f., congestive heart f. ) 

Interfering Factors: pregnancy (3,d trimester), medicaments - (abacavir, aciclovir, 
aldesleukin, allopurinol, amikacin, amiloride, aminoglycosides, amlodipine, ammonium 
salts, amphotericin B, anabolics, androgens, bacitracin, benazepril, bisoprolol, brom
fenac, bumetanide, candesartan, captopril, carbamazepine, carboplatin, carmustine, cef
tizoxime, celecoxib, cephalosporins, cephalotin, cephradine, chloral hydrate, chloram
phenicol, chlortalidone, cidofovir, cisplatin, colistin, corticosteroids, cyclosporine, 
denileukin, diclofenac, diltiazem, enalapril, ethacrynic acid, ethambutol, ethinylestra
diol, etidronate, etodolac, flurbiprofen, foscarnet, fosinopril, furosemide, ganciclovir, 
gentamicin, guanethidine, hydantoins, hydrochlorothiazide, ibuprofen, ifosfamide, in
domethacin, interleukin 2, irbesartan, kava kava, ketorolac, lisinopril, lithium, lomustine, 
losartan, meclofenamate, mefenamic acid, meloxicam, mestranol, methicillin, metho
trexate, methyldopa, minocycline, mitomycin, moexipril, nabumetone, naproxen, neo
mycin, nephrotoxic medicaments, nilutamide, nisoldipine, oxaprozin, penicillamine, 
pentamidine, perindopril, phenacetin, piroxicam, plicamycin, polymyxin B, quinapril, 
ramipril, salicylates, sirolimus, sparfloxacin, spirapril, spironolactone, steroids, strepto
mycin, streptozocin, sulfonamides, sulfonylurea, sulindac, tacrolunus, telmisartan, tetra
cyclines, thiabendazole, thiazide diuretics, thyroxine, tobramycin, tolmetin, torsemide, 
trandolapril, triamterene, trimethoprim, valsartan, zonisamide) 

Decreased Values 
acromegaly, negative nitrogen balance, celiac disease, liver cirrhosis decompensation, de
hydration, hepatic dystrophy, hepatitis, eclampsia, anabolic phase of metabolism after cata
bolism, inherited hyperammonemia, hyperhydration, isovolemic hypotonic hyponatremia, 

352 Biochemical/Laboratory Parameters In Biological Matenals 



hypotension, glomerular diseases, liver diseases, parenchymatous icterus, acute hepatic 
insufficiency, malnutrition, nephritis, urinary obstruction, disorders - (inborn urea cycle 
metabolism d., hepatic d. ), reduced renal blood flow, intake - (decreased protein i., increa
sed carbohydrate i., excessive i. v. fluid i.), imbalanced realimentation and rehydration, syn
drome - (nephrotic sy, SIADH), pregnancy (gravidity, graviditas, 3,d trimester), i. v. feeding 
only, acute hepatic failure, poor nutrition 

Interfering Factors: children, elderly people, medicaments - (anabolic steroids, chlo
ramphenicol, growth hormone, streptomycin) 

Analyte Age/Gender Reference Range SI Units Note 
Urea conale <7.0 mmolll 

<6m <7.0 mmolll 
>7m <8.0 mmolll 
Adult F 2.2-6.7 mmolll 
Adults M 3.8-7.3 mmol/I 

Urea/Creatinine Ratio 

Test Purpose. To differentiate prerenal, postrenal and renal azotemia. 

Increased Values - Ratio >20:1 
prerenal azotemia, high protein intake, impaired renal function, decreased glomerular fil
tration, increased tissue breakdown, heart failure, dehydration, ureterocolostomy, Cushing's 
sy, blood loss, salt depletion, conditions - (catabolic c., febrile c. ), urine reabsorption, re
duced muscle mass, surgery, burns, cachexia, gastrointestinal bleeding, thyrotoxicosis, 
obstructive uropathy, mfectlOus diseases 

Interfering Factors: medicaments - (glucocorticoids, tetracycline) 

Decreased Values - Ratio <10:1 
acute tubular necrosis, mherited hyperammonemia, SIADH, starvation, decreased urea se
cretion, renal failure, low protein diet, severe liver diseases, patients on hemodialysis, preg
nancy, rhabdomyolysis 

Interfering Factors: medicaments - (phenacemide) 

Uric Acid 

(syn: urate) An important part of antioxidative systems connected with tocopherols and 
ascorbic acid concentrations. Important ischemic heart disease risk indicator. 
Production. Uric acid is a nitrogenous compound: a) the last purine nucleotide degradation 
product (adenine, guanine - nucleic acids constituents), b) an important antioxidative agent. 
It is synthesized primarily in the liver, reaction is catalyzed by the enzyme xanthine oxidase 
.... filtered and excreted in the urine and stools. Renal handling of unc acid IS complex and 
involves four sequential steps: 1) glomerular filtration of virtually all uric acid in the capil
lary plasma entering the glomerulus, 2) reabsorption in the proximal convoluted tubule, 
about 98-100% of the filtered uric acid, 3) subsequent uric acid secretion into the lumen of 
prOJumal tubule distal portion, 4) further reabsorption in the distal tubule. The net urinary 
uric acid excretion is 6 to 12% of the amount filtered. 95% of gout cases are induced by se
lective uric acid excretion disorder. Hyperuricemia leads to sodium urate crystal deposits 
to renal interstitium .... nephropathy and to joint synovial fluid .... gout (uratic arthritis, 
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gouty arthritis). Uric acid is poorly soluble in water .... urate crystals readily precipitate from 
urine in low pH to produce urate or urate-oxalate kidney stones. Organ meats. legumes and 
yeasts are especially high in purines. Highest values are in AM and lowest are in afternoon. 
day-to-day variation is 10%. Higher levels are in summer. lower are in winter. 
Test Purpose. 1) to confirm gout diagnosis. 2) to help detect kidney dysfunction (e. g. gouty 
nephropathy). fat metabolism disorders. 3) to help in arthritides. urolithiasis diagnosis. 
4) to help reveal obesity causes. 5) to help in diagnosis of myeloproliferative diseases. hemo
blastoses and malignant tumors. 6) part of ischemic heart disease screening profile. part of 
oxidative stress evidence. 

Increased Values - hyperuricemia 
pulmonary abscess. acidosis - (alcoholic a .• diabetic a., lactate a., metabolic a. ). alkaptonu
ria. alcoholism. amyloidosis. anemia - (hemolytic a., sickle cell a., pernicious a. ). arthritis. 
atherosclerosis. chemotherapy/radiotherapy. chronic berylliosis. glucose-6-phosphatase 
deficiency. dehydration. nephrogenic diabetes insipidus. diabetes mellitus. diet - (yeast. leg
urnes). gout (arthritis urica - uratic arthritis). eclampsia. exsiccation, fasting. glomerulone
phritis. glycogenoses. hemoblastoses. hemoglobinopathies. hereditary fructose intolerance. 
starvation. hyperlipoproteinemia, hyperparathyroidism, hypertension. PIH, hypertriacyl
glycerolemia. prostate hyperplasia. hypoparathyroidism. hypothyroidism. hypoxanthine
guanine-posphoribosyl transferase deficiency. tissue hypoxia. disease - (polycystic renal d., 
maple syrup urine d., Addison's d .• Gaucher's d .• von Gierke's d. ). diseases - (febrile d .• acute 
infectious d .• lymphoproliferative d .• myeloproliferative d •• chronic renal d.. inflammatory 
d. ). weight reduction - ("zero" diet). hemolytic jaundice. ileus. metabolic myopathy. myo
cardial infarction. renal insufficiency - (acute r. i., chronic r. i., prerenal r. i. ). poisoning by 
- (beryllium. lead. methyl alcohol. ammonia. carbon monoxide). calcinosis. carcinomato
sis. ketoacidosis. diabetic coma. leucemia. chronic lymphocytic leukemia. malignant tu
mours treatment. lymphomas. Waldenstrom's macroglobulinemia. metastatic tumours. 
infectious mononucleosis. myxedema. tumours. nephritis. nephrolithiasis. obesity. plasmo
cytoma (incl. multiple myeloma). pneumonia. polycythemia. polycythemia vera. disorders 
of - (purine degradation/synthesis. renal function. lipid metabolism. glucose tolerance). 
preeclampsia. pseudohyperparathyroidism. excessive food intake of - (meat. proteins. pu
rines). psoriasis. pyelonephritis. sarcoidosis. hemolytic conditions. syndrome - (Bartter's 
sy. Down sy. Lesch-Nyhan sy. Reaven's metabolic sy. adult respiratory distress sy). shock. 
tuberculosis. strenuous exercise. failure - (acute/chronic renal f., congestive heart f. ), ne
phropathy - (acute uric acid n .• chronic urate n. ) 

Interfering Factors: stress. medicaments - (acetaminophen. acetazolamide. acetylsali
cylic acid. adrenaline. anabolic steroids. androgens. angiotensin. ascorbic acid - large 
doses. asparaginase. atenolol. azathioprine. barbiturates. benazepril. beta-blockers. biso
prolol. bromfenac, bumetanide, busulfan. caffeine. capreomycin. captopril. carboplatin. 
chlorambucil. chlorothiazide. chlortalidone. cimetidine. cisplatin. citrates. clofibrate. 
cyclophosphamide. cyclosporine. cysteine. cystine. cytarabine. cytostatics. dextran, diaz
oxide. didanosine. diuretics. edetate disodium. enalapril. ethacrynic acid. ethambutol. 
ethanol. fludarabine. flurbiprofen. fosinopril. fructose. furosemide. gemtuzumab. glu
cose. glutathione. halothane. hydrochlorothiazide. hydrocodone. hydroxyurea, ibuprofen. 
idarubicin. indapamide. indomethacin. interferon alfa-2b. irbesartan. laxatives.levo
dopa. mechlorethamine. mefruside. melphalan. mercaptopurine. methicillin. methoxy
flurane, methyldopa. metolazone. mitomycin. moexipril, nadolol. niacin, nicotinic acid. 
norepinephrine. phenothiazines. phenylbutazone. phenytoin. poly thiazide. prednisone. 
propranolol. pyrazinamide. salicylates -low dose, spironolactone. theophylline. thiazide 
diuretics, thioguanine. thiotepa. timolol. torsemide. triamterene. tuberculostatics. vaso
pressin. vinblastine. vincristine. viomycin. warfarin) 
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Decreased Values - hypouricemia 
alcohol, anemia, acromegaly, cystinosis, renal-tubular defects, deficiency - (adenosine dea
minase d., congenital xanthine oxidase d., purine-nucleoside phosphorylase d. ), diabetes 
mellitus, low purine/protein diet, galactosemia, hemochromatosis, hypophosphatemia, iso
volemic hypotonic hyponatremia, severe liver diseases, obstructive icterus, hereditary fruc
tose intolerance, hereditary renal hypouricemia, intoxication by heavy metals, x-ray contrast 
agents, Hodgkin's disease, hepatolenticular degeneration (Wilson's disease), tumors, plas
mocytoma (incl. multiple myeloma), acute intermittent porphyria, syndrome - (Fanconi's 
sy, sy of inadequate ADH secretion - SIAD H, hypereosinophilic sy), decreased uric acid syn
thesis, pregnancy,xanthinuria, familial hypouricemia, celiac disease, coronary artery bypass 

Interfering Factors: tea, coffee, radiographic contrast agents, medicaments - (acetylsali
cylic acid - high doses, ACTH, adipiodone, allopurinol, anticoagulants, anti epileptics, 
ascorbic acid, azathioprine, azauridine, azlocillin, benziodarone, chlorpromazine, chlor
prothixene, citrate, clofibrate, corticoids, cortisone, coumarins, dextrose, dicoumarol, 
diflunisal, estrogens, ethacrynic acid, ethinylestradiol, expectorants, fenofibrate, furo
semide, glucose infusion, glycine, guaifenesin, ibuprofen, indomethacin, mannitol, meth
otrexate, orotic acid, phenothiazines, phenylbutazone, probenecid, salicylates - high 
doses, sodIUm chloride, tetracyclines, vinblastine, vitamin C - high doses, warfarin, 
zoxazolamine) 

Analytc Age/Gender Reference Range SI Units Note 
Uric Acid 1-2 d <340 

6d <220 
In(ants <ISO 
Children <390 
Adults F 180- 340 
Adult M 180-420 

Uroporphyrinogen Carboxylase 

Porphyrin biosynthesis enzyme. 

I1moVI 
l1fI\oUI 
IlmoUI 
l1fI\oVI 
l1fI\oUi 

IlmoVI 

Test Purpose. Inborn forms of chronic hepatic porphyria diagnosis. 

Decreased Values 
porphyria cutanea tarda 

Valine 

(Val) Essential glucoplastic amino acid, produced in digestion or by protein hydrolysis. 
Valine, leucine and isoleucine have similar properties. First steps (deamination, aerobic de
carboxylation and dehydrogenation) create fatty acid. Needed for optimal infant growth and 
adult nitrogen equilibrium. Enzyme defect: branched ketoacids decarboxylase. 

Increased Values - hypervalinemia 
acidemia - (methylmalonic a., propionic a. ), methylmalonic homocystinuria, branched
chain ketoaciduria (maple syrup urine disease) 
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Decreased Values - hypovalinemia 
hepatic encephalopathy, acute hunger, Huntington's chorea, hyperinsulinism, protein mal
nutrition (kwashiorkor), severe burns (day 4), carcinoid sy 

Interfering Factors: medicaments - (alanine, glucose, histidine, oral contraceptives, pro
gesterone) 

Analyte Age/Gender Reference Range SI Umts Note 
Valine eonates 

Infant 
Children 
Adults 

100-250 
100-300 
150-300 
150-250 

Vascular Endothelial Growth Factor 

I1moUI 
",molll 
I'mOll1 
"molll 

(VEGF, syn: vascular permeability factor - VPF) VEGF is a highly specific mitogen for vas
cular endothelial cells. 
Occurrence. Aortic smooth muscle cells, tumor cells, epithelial cells, macrophages. 
Function. Promotes angiogenesis and vascular permeability. VEGF is involved in wound 
healing process, embryonic development in physiological conditions; in tumor neovascula
rization and rheumatoid arthritis in pathological conditions. VEGF inhibition suppresses 
tumor growth in vivo. In endothelial cells VEGF induces the synthesis of von Willebrand's 
factor. It is also a potent chemoattractant for monocytes and thus has procoagulatory activi
ties. In microvascular endothelial cells VEGF induces the synthesis of plasminogen activator 
and plasminogen activator inhibitor type-I. VEGF also induces the synthesis of the metallo
proteinase, interstitial collagenase, which degrades interstitial collagen type I-III under nor
mal physiological conditions. VEGF secreted from the stromal cells may be responsible for 
the endothelial cell proliferation in capillary hemangioblastomas which are composed of 
abundant microvasculature and primitive angiogenic elements represented by stromal cells. 
The production and secretion of VEGF by human retinal pigment epithelial cells may be 
important in the pathogenesis of ocular neovascularization. 

Vasoactive Intestinal Polypeptide 

(VIP) 
Production. Gastrointestinal tract regulative acid polypeptide (24 amino acids) produced 
by neuroendocrine cells and pancreatic D-cells. VIP is distributed throughout the gut and 
nervous system, greatest concentration is in the distal small bowel and large bowel. 
Occurrence. GIT, heart, lungs, hypophysis, nervous system, epiphysis, kidney, and spleen. 
Function. Stimulates lipolysis, glycogenolysis, intestinal and pancreatic juice secretion, bile 
flow. Action mechanism is paracrine and neuroendocrine. Induces the GIT sphincters, geni
tourinary system, tracheobronchial tree, and non/vascular smooth muscle relaxation. Car
diovascular system: hypotension, moderate inotropic effect. Respiratory system: augmented 
ventilation, bronchial secretion stimulation. Stimulates immunoglobulin synthesis; inhib
its mitogen-induced T-lymphocytes transformation, mast cell histamine release and platelet 
aggregation. Stimulates adenylate cyclase activity, glycogenolysis and lipolysis, bone resorp
tion and hyperglycemia. VIP stimulates prolactin, hGH, ACTH, endorphins, insulin, gluca
gon, somatostatin, renin and steroids secretion; inhibits gastrin, gastric acid secretion and 
hypothalamic somatostatin secretion. VIP is believed to be a neurotransmitter limited to the 
peripheral and central nervous system. VIP mediates water transport, stimulates chloride 
secretion, and inhibits sodium absorption in the intestine. 
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Test Purpose. I) differential diagnosis of profuse persistent diarrhea followed by hypokal
emia, 2) Verner-Morrison sy and VIPoma diagnosis. 

Increased Values 
hepatic cirrhosis, exercise, pheochromocytoma, ganglioneuroma, ganglioneuroblastoma, 
pancreatic islet cell hyperplasia, pancreatic cholera - (Verner-Morrison sy, watery diar
rhea-hypokalemia-hypochlorhydria syndrome - WDHH), liver diseases, tumour from Lang
erhans' islets, medullary thyroid tumors, obesity, MEN sy type I (multiple endocrine sy), 
pancreatic VIP-secreting tumors (VIPomas), chronic renal failure, bronchogenic carcinoma 

Analyte Age/Gender Reference Range 51 Vmts Note 
Vasoactive Intestinal 
Polypeptide <20 

Vasoactive Mediators 

Mediator Source 
Vasocon t riction 
neurogenic 
LTC4, LTD4, LTE4 
Va odi lation 
PGI2 
PGE2, PGD2 
histamine 
serotonin 
bradykinin 
Increa ed vascular 
permeability 
histamine 
serotonin 
eJa,C5a 
bradykinin 

nerves 
ma t cells. basophil 

endothelial cells 
monocyte , macrophages, mast cells 
mast cell, basophil 
platelets 
contact activation system (pia mal 

mast cell ,basophils 
platelets 
pIa ma via hi tamine release 
contact activation system (pIa mal 
eo inophils. mast cell • monocytes 

pmol/l 

LTC4. LTD4, LTE4 
PAF mast cells, basophils, monocytcs, macrophages, neutrophils, 

eo inophils, platele • endothelial cell 

VORL 

(syn: Venereal Disease Research Laboratory test) 
Test Purpose. I) test is widely used to screen for primary and secondary syphilis, 2) to con
firm primary and secondary syphilis when syphilitic lesions appear, 3) to analyze syphilis 
quantitatively, 4) to monitor response to treatment. 

Positive Values 
syphilis, related Treponemal infection - (yaws, pinta, bejel) 

False Positive Values 
alcoholism, AIDS, bacterial endocarditis, brucellosis, connective tissue disease (mixed form, 
MCTD), chronic liver disease, leprosy, leptospirosis, systemic lupus erythematosus, lympho
granuloma venereum, elder people, malaria, infectious mononucleosis, mycoplasmosis, ad-
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vanced tumors, progressive paralysis, plasmocytoma (incl. multiple myeloma), pneumococ
cal pneumonia, atypical pneumonia, psittacosis, rickettsial disease, relapsing fever, scarlet 
fever, pregnancy, multiple blood transfusions, trypanosomiasis, typhus, tuberculosis, post
vaccination state, general paresis, nephrotic sy, rheumatoid arthritis 

Viscosity 

Plasma and whole blood viscosity are distinguished clinically. Blood hyperviscosity may be 
due to elevated plasma/serum viscosity, elevated cell count, or increased cell resistance to 
blood vessels shape and accommodation size. Plasma viscosity is remarkably stable and can 
be evaluated with great precision. Plasma can be considered as Newton's fluid; this is not 
true in complex fluid (whole blood). In general, ESR and plasmatic viscosity react equally. 
Indirectly, macromolecules which are responsible for increased viscosity often cause increa
sed RBC aggregation. Larger aggregates settle quickly. Similarly, increased plasmatic viscos
ity slows down RBC movement and decreases aggregometry findings. Changes are complex 
in clinical cases, so it is always necessary to assess ESR, plasmatic viscosity and RCA (ag
gregometry) together, because the changes can be contradicting. Patients suffering from 
vascular diseases have increased HCT, plasmatic viscosity, and RBC aggregability. RCA and 
ESR can be normal. Contrarily, therapeutic RBC aggregation improvement, if it is connected 
with HCT decrease, effects the RCA and ESR increase. 
Test Purpose. 1) to evaluate hyperviscosity syndrome associated with monoclocal gammo
pathy states, 2) to evaluate inflammatory diseases. 

Increased Values - hyperviscosity 
AIDS, amyloidosis, sickle cell anemia, rheumatoid arthritis, hepatic cirrhosis, dyslipo
proteinemia, dysproteinemias, monoclonal gammopathy, chronic active hepatitis, hyper
fibrinogenemia, hypercryofibrinogenemia, lymphoproliferative diseases, cryoglobulinemia, 
leukemia, leukocytosis, systemic lupus erythematosus, Waldenstrom's macroglobulinemia, 
19A/IgG myeloma, polycythemia, severe burns, spherocytosis, splenectomy, syndrome -
(polyclonal hyperviscosity sy, neonatal hyperviscosis sy, Sjogren's sy), thrombocytosis 

Analyte Age/Gender Referenc" Range SI Vnlts Note 
Viscosity 

venous plasma 
blood in 0.7/ 
blood in 95/s 

Vitamin A 

1.09-1.15 
21.2-25.6 
4.3-4.7 

mPa. 
mPa.s 
mPa.s 

(syn: retinol) Fat soluble vitamin having two natural forms, retinol (AI) and 3-dehydro
retinol (A2), which are absorbed in the small intestine. The provitamin A (beta-carotene), 
can be cleaved in the intestinal mucosa to retinal, that largely reduces to retinol. Retinol is 
esterified with long chain fatty acids in the mucosal cells and transported with chylomicrons 
to the liver. If needed, retinol is released from liver storage, binds to retinol-binding protein 
(RBP), and then to thyroxine-binding prealbumin (TBPA) as a protective action against loss 
via the kidney. Retinol in this complex binds on specific receptors. 
Occurrence. Retinol (fish oil, liver, egg yolk), provitamin beta-carotene (green leaf and yel
low vegetables, yellow fruits) . 
Storage. Liver. 
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Function. Retina photoreceptor mechanisms, epithel, lipoprotein membranes and subcel
lular structure integrity, lysozyme stability; involvement in glycoprotein and steroid synthe
sis, a key component in reproduction and immunosystem integrity. 25% day-to-day level 
variation. 
Test Purpose. I) to investigate suspected vitamin A deficiency or toxicity, 2) to aid in visual 
disturbance diagnosis, especially night blindness and xerophthalmia, 3) to aid in skin dis
ease diagnosis, such as keratocytosis follicularis or ichthyosis, 4) to screen for malabsorp
tion. 

Increased Values 
diabetes mellitus, hepatomegaly, hypervitaminosis A, hypercholesterolemia, idiopathic 
hypercalcemia in infants, hyperlipidemia, chronic kidney diseases, vitamin A intoxication, 
excessive intake of vitamin A, pregnancy, renal failure 

Interfering Factors: alcohol (moderate intake), medicaments - (estrogens, glucocorti
coids, oral contraceptives, phenytoin) 

Decreased Values 
abetalipoproteinemia, celiac disease, deficiency - (vitamin A d. in food, zinc d. ), cystic f 
ibrosis of pancreas, infectious hepatitis, perifollicular hyperkeratosis, hypothyroidism, dis
eases - (infectious d., pancreatic d., liver d.), obstructive jaundice, keratomalacia, kwash
iorkor, malabsorption, protein malnutrition, chronic nephritis, impaired fat absorption, 
growth retardation, sprue, fever conditions, sterility, carcinoid sy, night blindness, preg
nancy, teratogenesis, disseminated tuberculosis, xerophthalmia, xerosis 

Interfering Factors: alcoholism, medicaments - (allopunnol, cholestyramine, colestipol, 
diethylstilbestrol, neomycin) 

Analylc Age/Gender Reference Range 51 UmlS NOle 

VilaminA 

Vitamin 81 

eonale 
Children 
Adults F 
M 

1.22-2.60 
\.05-2.80 
0.85-\.75 
1.05- 2.27 

flmoUI 
flffiolJl 
I1molJl 
flffiolJl 

(syn: thiamine, aneurin, vitamin F, antineuritic vitamin) Water soluble heat labile vitamin, 
absorbed by active/passive transport in the small intestine --+ phosphorylated to the active 
coenzyme - thiamine pyrophosphate (TPP) in the liver. Free vitamin B, is present in plasma, 
TPP in musculature, liver, heart and kidney. 
Occurrence. Yeasts, grain, cereals, meat, nuts, legumes. 
Function. Carbohydrate metabolism (glycolytic and pentose phosphate pathways), co-fac
tor for alpha-keto acids (pyruvate, alpha-ketoglutarate) and transketolase/transaldolase oxi
dative decarboxylation, involved in central and peripheral nervous system cell function, 
myocardium function. In the body vitamin B, concentration assessment is not important, 
but RBC transketolase activity or a blood lactate/pyruvate ratio after glucose loading is 
measured. 

Increased Values 
leukemia, Hodgkin's disease, polycythemia vera 
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Decreased Values 
alcoholism, megaloblastic anemia of unknown origin, beriberi, exercise, diabetes mellitus, 
subacute necrotizing encephalopathy, impaired pyruvate carboxylase function, long-term 
hyperalimentation, hyperthyroidism, diseases - (diarrheal d., febrile d., chronic d., liver d.), 
lactation, elderly people, tumours, peripheral neuropathy, insufficient intake (thiamine-poor 
diets), demented patients, excessive consumption of tea, excessive consumption of raw fish, 
dialysis program, pregnancy, cardiac failure 

Interfering Factors: medicaments - (barbiturates) 

Analyte Age/Gender Reference Range 51 Umts Nott' 
Vitamin B, <75 nmoUl 

Vitamin 82 

(syn: riboflavin) Water soluble heat labile vitamin, integral flavoenzymes component - fla
vin mononucleotide (FMN), flavin adenine dinucleotide (FAD). In the form of FAD and 
FMN coenzymes, vitamin B, is a flavoprotein dehydrogenases and oxidases component. 
Then it is involved in many redox-processes, e. g. oxidative phosphorylation, synthesis and 
fatty acids breakdown. Specific enzyme compound (xanthine oxidase, glutathione reduct
ase, amino acids oxidase). Dietary flavins are converted to free riboflavin by intestinal en
zymes before intestinal absorption, occurs primarily in the proximal small bowel. 
Occurrence. Cereals, milk, cheese, liver, and eggs. 
Function. Energetic metabolism, protein metabolism, mucous membrane integrity,oxid
reduction reactions. Actual body vitamin status is assessed as free vitamin B, in urine/mol 
creatinine or by RBC glutathione reductase activity determination. 

Decreased Values 
chronic alcoholism, anorexia nervosa, celiac disease, seborrhoic dermatitis, dermatoses, 
high carbohydrate low protein diet, infectious enteritis, ethanol, phototherapy of infants 
with jaundice, atrophic glossitis, hypothyroidism, diseases - (chronic diarrheal d., liver d.), 
conjunctivitis, malabsorption, tumors, gastrointestinalibiliary tract obstruction, decreased 
dietary intake of riboflavin, small bowel resection, tropical sprue, angular stomatitis/cheili
tis, stress, irritable bowel sy, pregnancy 

An.lyle Age/Gender Reference Range SI Umts Note 
Vitamin B, 

blood 361 - 1770 nmolJl 
serum 133-478 nmolJl 

Vitamin 83 

(syn: niacin, nicotinic acid amid, niacinamide, pellagra preventing factor) Water soluble 
vitamin that can be synthesized in people using tryptophan as a precursor. 
Occurrence. Yeasts, fishes, legumes. 
Function. Oxide-reduction reactions, carbohydrate metabolism, cellular metabolism, vaso
dilation, plasma cholesterol reduction. Niacin is in tissues as a coenzyme: nicotinamide in 
nicotinamide adenine dinucleotide (NAD) and in nicotinamide adenine dinucleotide phos
phate (NADP). 
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Decreased Values 
alcoholism, hepatic cirrhosis, dietary deficiency, diarrhea, Hartnup disease, pellagra, exces
sive dietary intake of leucine, carcinoid sy 

Interfering Factors: medicaments - (isoniazid) 

Anal},tc Age/Gender Reference Range 51 Units Note 
iacin 

serum 
whole blood 

Vitamin 86 

2- 12 
16-73 

IImoVi 
IImol/1 

(PLP, syn: pyridoxine, pyridoxal phosphate) Water soluble heat labile vitamin, resorbed lar
gely from the jejunum, Vitamers are pyridoxine, pyridoxamine, and pyridoxal, they become 
phosphorylated in the tissues, Vitamin B, is synthesized by plants and many microorgan
isms but not in higher animals, 
Function,Pyridoxal-5-phosphate is the most important compound; it is the coenzyme form 
of B, enzymatic reactions - amino acid and protein metabolism, lipid and carbohydrate 
metabolism (decarboxylation, transsulfuration, transammation, and deamination), tryp
tophan conversion --> nicotinic acid, heme and sphingosine synthesis. Glycogen phospho
rylase requires vitamin B, as does delta aminolevulinic acid synthetase, and pyridoxal phos
phate is required for DNA syntheSIS. All of the vitamers are urine excreted in small amounts; 
the main catabolite, 4-pyridoxic acid, is found m high concentrations. With dietary defi
ciency, conservation of pyridoxal phosphate-dependent enzymes occurs with redistribution 
of available coenzyme and maintenance of more essential functions, thus rendering some 
clinical deficiency states difficult to define, Vitamin B, deficiency impairs Immune function 
by inhibiting interleukin-2 production and lymphocyte proliferation. 
Occurrence. Widely available in natural diets, fish, poultry, fruits, vegetables, and germ 
wheat. 
Test Purpose. To detect vitamin B, defiCiency (dermatitis, seborrhea, hyperpigmentation, 
depression, neuritides). 

Decreased Values 
chronic alcoholism, asthma bronchiale, gestational diabetes, diabetes mellitus, preeclamptic 
edema, industrial exposure to hydrazine compounds, smoking, acute myocardial infarction, 
neonatal seizures, lactation, leukemia, malabsorption, malnutrition, pellagra, renal dialysis 
program, carpal tunnel sy, pregnancy, uremia, renal failure, inflammatory diseases, sidero
blastic anemia 

Interfering Factors: medicaments - (amiodarone, anticonvulsants, carbamazepine, 
cycloserine, disulfiram, ethanol, hydralazme, isoniazid, L-dopa, oral contraceptives, 
penicillamine, phenobarbital, phenytoin, primidone, pyrazinoic acid, theophylline, tri
cyclic antidepressants) 

Analyte Age/Gender Reference Range SI Units Note 
Vitamin B. 30-144 nmoUI 
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Vitamin 8'2 

(syn: cobalamin, cyanocobalamin, antipernicious factor) Water soluble vitamin, a cyclic 
tetrapyrol compound with bounded cobalt. Vitamin B12 represents a group of substances 
which contain porphyrin core and cobalt as the central atom. They differ one another 
according to ligands. The most important cobalamines are: coenzyme B12, methylcobalamin, 
and hydroxy/aquacobalamin. 
Occurrence. Eggs, milk/milk products, liver, and meat. 
Function. Antipernicious factor, RBC maturation, nervous function, essential co-factor for 
DNA synthesis, methionine, and acetate synthesis. Homocysteine methyltransferase pros
thetic factor - enabling homocysteine change to methionine in DNA synthesis. Function is 
closely related to folic acid, it is involved in monocarbon remnants transfer in amino acid 
and DNA metabolism; there it is indirectly involved in proteosynthesis and body growth. 
Within methylmalonyl-CoA to succinyl-CoA change it is involved in lipid and porphyrin 
synthesis. Vitamin BIZ is synthesized in nature by microorganisms. Humans cannot syn
thesize vitamin BIZ in sufficient amounts, so acquire necessary amounts by eating animal 
tissues. Intestinal flora synthesize vitamin B12, but the amount is inadequate to prevent 
deficiency; manifesting by megaloblastic anemia and neurological damage. The vitamin 
requires gastric parietal cell intrinsic factor synthesis for absorption across the ileal mucosa 
(terminal ileum). In the blood vitamin BIZ is bounded to: a) storage protein transcobalamin 
I (TC I - cobalamin transport from the liver to the tissues - a passive reservoir. TC I is pri
marily derived from granulocytes), b) transport protein transcobalamin II (TC II - cobala
min transport from the intestine to the liver and into the cells, comes predominantly from 
the liver). TC II is probably an acute-phase reactant. STORAGE: liver, muscular tissue, and 
kidney. Normal body stores are sufficient to withstand of zero vitamin intake for a year or 
more. Vitamin BI2 levei interpretation is usually considered in conjunction with serum and 
RBC folate. Schilling's test is ordered for vitamin B12 resorption disorders (chronic atrophic 
gastritis, ileal diseases). Suspicion of decreased vitamin intake when increased urine 
methylmalonate or homocysteine is excreted. Methylmalonic aciduria can be a hereditary 
enzymopathies result (e. g. methylmalonyl-CoA-mutase, methylmalonyl-CoA-racemase). 
Test Purpose. I) to aid in megaloblastic anemia differential diagnosis, 2) to aid in central 
nervous system disorder differential diagnosis that affect peripheral and spinal myelinated 
nerves, 3) chronic gastric diseases with mucous membrane atrophy, conditions after gastric 
resection, terminal ileum diseases, 4) intestinal parasitic diseases, 5) diagnosis of conditions 
connected with prolonged colchicine administration (inhibited resorption), 6) nutritional 
causes (some vegetarians), 7) chronic liver and renal diseases. 

Increased Values 
hepatic cirrhosis, diabetes mellitus, severe hepatic dystrophy, erythroleukemia, acute/chro
nic hepatitis, increased levels of transcobalamin, drug induced cholestasis, diseases - (mye
loproliferative d., liver d.), hepatic coma, leukemia - (chronic lymphatic I., acute/chronic 
myelogenic I., myelomonocytic 1.), leukocytosis, protein malnutrition, tumours with liver 
metastases, polycythemia vera, failure - (chronic renal f., severe congestive heart f.), uremia 

Interfering Factors: medicaments - (anticonvulsants, estrogens, vitamin A, vitamin C) 

Decreased Values 
protein transport abnormalities, achlorhydria, alpha-thalassemia, cluonic alcoholism, 
anemia - (pernicious a., megaloblastic a., aplastic a.), coeliac disease, congenital deficiency 
of transcobalamin II, deficiency - (iron d., folate d.), gastric mucous membrane destruction, 
delirium, dementia, fashionable diets, jejunal diverticula, smoking, cystic fibrosis, gastrec-
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tomy, chronic atrophic gastritis, hemodialysis, hyperthyroidism, hypermetabolic state, pri
mary hypothyroidism, diseases - (CNS d., intestine d., endocrinous d., kidney d., liver d.), 
lack of intrinsic factor, regional ileitis, parasitic infection by - (Diphyllobothrium latum), 
pancreatic insufficiency, leukemia, specific vitamin Bll malabsorption, malnutrition, breast 
feeding of vegan mother, tumours of - (intestine, stomach), chronic pancreatitis, plasmo
cytoma (incl. multiple myeloma), decreased intake of vitamin Bll, radiation, bowel resec
tion, scleroderma, sprue, syndrome - (malabsorption sy, blind loop sy, Zollinger-Ellison 
sy), pregnancy (3,d trimester), veganism 

Interfering Factors: children, elder people, medicaments - (acetylsalicylic acid, amino
glycosides, aminosalicylic acid, antibiotics, anticonvulsants, ascorbic acid, cholestyra
mine, cimetidine, colchicine, metformin, methotrexate, neomycin, nitroprusside, oral 
contraceptives, pentamidine, phenformin, phenobarbital, phenytoin, primidone, raniti
dine, tranquilizers, triamterene) 

Analyte Age/Gender Reference Range SI Units Note 

Vitamin B" 
Total cobalamins 
Vitamin Bil 

Vitamin C 

Adults 
Neonates 
Adult 
Pregnancy 

244-730 
118-959 
162-694 
< 125 

pmolJl 
pmolJl 
pmolJl 
pmolJl 

(syn: ascorbic acid, antiscorbutic vitamin) Water soluble heat labile vitamin, that tS absorbed 
in the small intestine. Some absorbed ascorbic acid is oxidized to other active vitamer -
dehydroascorbic acid (DHAA) .... both vitamers are present in plasma. 
Occurrence. Citrus, hips, tomatoes, potatoes, and green pepper, green-leafy vegetables. 
Function. Important in osteoid tissue production, necessary for proline and lysine hydr
oxylation during collagen production, vessel function, involved in connective tissue matrix 
protein synthesis, tissue respiration, wound healing, tyrosine, folic acid, and histamine meta
bolism, carnitine, norepinephrine, and 5-0H tryptophan synthesis, corticosteroids release, 
bile acid formation, and iron transfer to ferritin . Vitamin C functions as a donor/acceptor 
in many hydroxylation reactions (e.g. collagen, catecholamines, and steroids synthesis). 
Ascorbate is involved via complex reactions in WBC function, immune response, and aller
gic responses. Ascorbic acid is found in most tissues and body fluids, very high concentra
tions are found in endocrine tissue. Vitamers are excreted into the urine. Day-to-day level 
variation is 25%, highest levels are in early AM, falls during day, highest are in summer and 
lowest are in winter, in women peaking at ovulation time. 
Test Purpose. To aid in the diagnosis of scurvy, scurvy-like conditions and metabolic dis
orders, such as malnutrition and malabsorption syndromes. 

Increased Values 
increased vitamin C intake 

Decreased Values 
alcohol abuse, anemia, smoking, hemodialysis, hyperthyroidism, diseases - (acutel chronic 
infectious d., rheumatoid d., chronic inflammatory d.), heavy metal poisoning, malabsorp
tion, male sex, tumors, obesity, dietary iron overload, scurvy, febrile states, steatorrhea, 
severe stress, pregnancy 

Blood - Plasma - Serum 363 



I 

Interfering Factors: medicaments - (acetylsalicylic acid, aminopyrine, barbiturates, 
estrogens, nitrosamines, oral contraceptives, paraldehyde) 

Analyte Age/Gender Reference Range 51 Umts Note 
VilaminC Adults 34- 114 IImol/l 

Vitamin C in WBC 

Decreased Values 
gastroduodenal disorders, scurvy, postoperative states, peptic ulcer 

Vitamin 0 

(syn: ergocalciferol- vitamin D2, cholecalciferol- vitamin D3, calcitriol, 1,25-(OH),D3) Fat 
soluble vitamin. 
Occurrence. Fish oil and egg yolk. 95% of vitamin D3 and 5% of vitamin D2 occurs in se
rum. 
Production. In skin by sunbathing (D3) - natural provitamin 7-dehydrocholesterol skin 
irradiation. Ergocalciferol is manufactured commercially from the plant sterol ergosterol. 
Vitamin D is readily absorbed in the normal jejunum -> carried to the liver by lymphatic 
system and bound directly to chylomicrons -> in the liver hydroxylation occurs producing 
25-0H-D2 (vitamin D2), which circulates bound to alpha globulin (vitamin D-binding 
globulin, DEP). Second hydroxylation by 25-0H vitamin D-l-hydroxylase occurs in the kid
ney mitochondria to create the active vitamin form ..... l-alpha-25-dihydroxy-cholecalciferol 
(l,25-(OH),D3, vitamin D3) ..... the active vitamin is carried in the blood to the target organs 
by DEP. The final step in active hormone production is regulated closely by a number of 
factors, including parathyroid hormone, plasma calcium, phosphate, calcitonin, thyroid sta
tus, estrogens, growth hormone, prolactin, insulin, glucocorticoids and vitamin D meta
bolites. 
Function. Calcium and phosphorus absorption by the small intestine, calcium bone resorp
tion in concert with parathormone, calcium reabsorption from the distal renal tubules, bone 
mineralization, and collagenization. The vitamin D effect is an increase of the total/ionized 
plasma calcium, inorganic phosphate concentrations, and calcium urinary excretion in
crease. Higher levels are in winter than summer. In women, sharply increases at ovulation. 
20% day-to-day level variation. 
Test Purpose. l) to evaluate bone diseases, such as rickets, renal osteodystrophy and osteo
malacia, 2) to aid in hypercalcemia diagnosis, 3) to detect vitamin D deficiency or toxicity, 
4) to monitor therapy with vitamin D, 5) to aid in the diagnosis of primary hyperparathy
roidism, hypoparathyroidism, pseudohypoparathyroidism, 6) to aid in the diagnosis of pso
riasis. 

Increased Values 
anorexia nervosa, excessive exposure to sunlight/ultraviolet light, idiopathic hypercalciuria, 
hyperparathyroidism, tumoral calcinosis, lactation, lymphoma, non-Hodgkin's lymphoma, 
obesity, excessive intake of vitamin D, normal growing children, sarcoidosis, pregnancy, 
tuberculosis, renal calculi 

Interfering Factors: medicaments - (estrogens, octreotide, prednisone) 
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Decreased Values 
rheumatoid arthritis, celiac disease, biliary/portal hepatic cirrhosis, dietary deficiency of 
vitamin D, insulin-dependent diabetes mellitus (adolescents), cystic fibrosis, familial 
hypophosphatemia, hypercalcemia of malignancy, hypoparathyroidism, diseases - (inflam
matory bowel d., hepatic d., cholestatic liver d.), exposure to sunlight lack, insufficiency -
(renal i., pancreatic L), malabsorption, osteitis fibrosa cystica, renal osteodystrophy, osteo
malacia (in adults), tumor-induced osteomalacia, osteopetrosis, postmenopausal osteopo
rosis, pancreatitis, pseudohypoparathyroidism, rhachitis - (vitamin D dependent r. in chil
dren, vitamin D resistant r.), bowellstomach resection, steatorrhea, syndrome - (infantile 
hypercalcemia sy, nephrotic sy, Williams' sy), thyrotoxicosis, chronic renal failure 

Interfering Factors: medicaments - (carbamazepine, cholestyramine, colestipol, gluco
corticoids, isoniazid, isotretinoin, ketoconazole, phenobarbital, phenytoin, primidone, 
rifampicin) 

Analyle Age/Gender Reference Range SI UUlls Note 
Vilamin D 

1,25 - (OH) 03 
25 - OH-D2 

Vitamin E 

Children 
Adults 
ummer 

winler 

75-175 
50-200 
50-300 
25-125 

pmolll 
pmolll 
nmolJI 
nmolll 

(syn: alpha-tocopherol, tocopherol) The name vitamin E should be understand as group 
mark of naturally occurring tocolens and tocotrienolens. They have biological function hke 
alpha-tocopherol and a 6-chromanol nucleus structure. Tocopherol is a group name for 
methylated tocols. Alpha-tocopherol from this tocol group was named vItamin E (less real
istic). Fat soluble vitamin. The vitamin is absorbed from the small intestine with bile's aid 
assistance, transported to the systemic circulation via the lymphatic system, and incorpo
rated into chylomicrons and VLDL. 
Occurrence. Plant oils, leafy vegetables, egg yolk, grain germs. 
Function. a) intracellular antioxidant mainly for polyunsaturated (saturated) membrane 
phospholipids fatty acids, b) protecting the body from free radicals that could oxidize vita
min A and DNA, c) part of other anttoxidative systems connected with uric acid, d) muta
gens production inhibiton in GIT. Membrane integnty, normal neurological structure and 
function maintenance. Protects RBCs from hemolysis. Tocopherol deficiency (also relative) 
leads to increased lipoperoxide concentrations, subsequently to membrane damage and 
cellular death (resp. precoccious atheromatosis). VItamin E is stored in diverse tissues, but 
especially adipose tissue. 15% day-to-day levels variation. 
Test Purpose. 1) to evaluate vitamin E deficiency in premature newborns and infants hemo
lytic disease, neuromuscular disorders in infants, chronic cholestasis patients, 2) evaluate 
patients on long-term parenteral nutrition, 3) to evaluate patients with malignancy and 
malabsorption. 

Increased Values 
hyperlipidemia, obstructive liver diseases, excessive vitamin E intake, pregnancy, renal fail
ure 
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Decreased Values 
abetalipoproteinemia, reflexes absence, hemolytic anemia, cerebellar ataxia, biliary atresia, 
celiac disease, hepatic cirrhosis, premature infants, encephalomalacia, regional enteritis, 
gluten enteropathy, retrolental fibroplasia, cystic fibrosis, hemolysis, chronic cholestasis, 
lymphangiectasis, malabsorption, pancreatic tumors, peripheral neuropathy, chronic pan
creatitis, fat absorption disorders, steatorrhea 

Interfering Factors: medicaments - (anticonvulsants, cholestyramine, carbamazepine, 
clofibrate, ethanol, phenobarbital, phenytoin) 

Anall'te Age/Gender Reference Range Sl Units Note 
Vitamin E 

Vitamin K 

0-1 m 
l-6m 
6m-{iy 
Adults 

8-28 
10-31 
20-30 
11-45 

tunol/l 
I1moVl 
tunoVl 
.,.molll 

(syn: phylloquinone, coagulation vitamin) Fat soluble vitamin. Principal vitamin K vitamers 
are plant origin phylloquinones (Kl type) and bacterial origin menaquinones (K2 type). It 
is assumed, that one-half of the body's supply originates from intestinal flora and the other 
half from the diet. The jejunum and ileum are the predominant absorption sites. Gut bile 
is required for absorption, as with other fat-soluble vitamins. The absorbed Vitamin is trans
ported primarily through the lymphatics bound chylomicrons to the liver and distributed 
systematically. Excretion is mainly In the bile as metabolites; a small amount is eliminated 
through the urine. 
Occurrence. Leaf)' vegetables, plant oils. 
Function. Vitamin K is essential for the post-translational carboX)'lation of several gamma
carboX)'glutamic acid-containing proteins, including the procoagulation factors: prothrom
bin (II) and hemocoagulation factors VII, IX, X, the thrombolytic factors, protein C and 
protein S, and copper-binding proteins modulation. 

Decreased Values 
cystic fibrosis, diarrhea - (chronic d., d. treated by antibiotics), hypoprothrombinemia, 
hemorrhagic disease of the newborn, diseases - (pancreatic d., hepatic d., gastrointestinal 
tract d.), obstructive jaundice, chronic fat malabsorption, breast milk low in vitamin K, 
newborn infants, hemorrhagic states 

Interfering Factors: medicaments - (antibiotics, anticoagulants, cholestyramine, hydan
toin, vitamin K antagonists) 

Allalyte Age/Gender Reference Range SI Units Note 
Vitamin K Adults 0.3-2.64 nmolll 

Xanthine Oxidase 

Enzyme, oxidoreductase catalyzes hypoxanthine to xanthine and xanthine to uric acid oxi
dation; the final step in purine degradation. It is an iron-molybdenum flavoprotein contain
ingFAD. 

Increased Values 
acute hepatic jaundice 
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Zinc 

(Zn) Trace metal element. Quantitatively the 2nd most important micronutrient. 
Function. An enzyme component (metalloenzymes which playa direct role in catalytic en
zyme action - carbonic anhydrase, pancreatic carboxypeptidase A, thymidine kinase, alka
line phosphatase, alcohol dehydrogenase, RNA, DNA polymerases) and an insulin compo
nent. Involved in skin integrity, wound healing, and organism growth. Zinc is absorbed in 
the distal small intestine --+ in plasma bound to albumin (60-70%) and globulin (alpha-2-
macroglobulin 30-40%) --+ excreted primarily into gastrointestinal tract, urine and sweat. 
Occurrence. Bones, teeth, hair, skin, liver, muscles, testes, erythrocytes, leucocytes, thrombo
cytes, breast milk, prostate, semen fluid, kidney, and retina. 
Sources. High-protein foods (meat, fish, dairy products). Zinc bioavailability from vegeta
bles and cereal grains is reduced, because phytates, cellulose, hemicellulose and other dietary 
fibers inhibit zinc absorption. Dietary zinc availability is decreased by high dietary calcium, 
phosphates, iron and copper. Diets rich in proteins stimulate zinc absorption, whereas low
protein diets have the opposite effect. Highest levels are at 9 AM, lowest are at 9 PM. Day
to-day level variation is 15%. 
Test Purpose. I) to detect zinc deficiency or toxicity, 2) to help in dermatitides differential 
diagnosis, 3) to help in immunity disorders diagnosis, 4) to monitor wound healing disor
ders, 5) to help in chronic infectious disease diagnosis, 6) to monitor prolonged parenteral 
nutrition, 7) to monitor zinc exposure, 8) to follow therapy. 

Increased Values - hyperzincemia 
anemia, arteriosclerosis, exercise, accidentaUprofessional exposure, diabetes mellitus, famil
ial hyperzincemia, coronary heart disease, primary osteosarcoma 

Interfering Factors: protein and carbohydrates intake, medicaments - (carbonic anhy
drase inhibitors, chlortalidone, glucocorticoids, penicillamine) 

Decreased Values - hypozincemia 
acrodermatitis, alcoholism, drugs abuse, alopecia, anemia - (sickle cell a., pernicious a., tha
lassemia major), arthritis, rheumatoid arthritis, intestinal bypass, hepatic cirrhosis, tissue 
destruction, diabetes mellitus, conditions - (postsurgery c., febrile c., stress c., septic c.), glu
ten-sensitive enteropathy, rapid growth phase of children, gastrectomy, major fractures, viral 
hepatitis, hypoalbuminemia, hypogonadism, diseases - (acute infectious d., renal d., para
sitic d., chronic liver d., gastrointestinal tract d., inflammatory d.), ileitis, acute myocardial 
infarction, renal insufficiency, ulcerative colitis, leukemias, systemic lupus erythematosus, 
lymphomas, Crohn's disease, malnutrition, lactating women (breast-feeding), tumors, hypo
gonadal dwarfism, severe burns, growth retardation, sprue, severe injuries, steatorrhea, 
pregnancy, pulmonary tuberculosis, parenteral nutrition, chronic renal failure, uremia 

Interfering Factors: medicaments - (anabolics, captopril, chemotherapeutics, cisplatin, 
corticosteroids, diuretics, estrogens, ethacrynic acid, interferon, metal chelating agents, 
oral contraceptives, penicillamine, phenytom, thiazides) 

Analrle Agell;ender Reference Range SI Units Note 

Zinc Neonates 
premature 
mature 

Adult F 
Adults M 

6.8-11 
9.4- 13.7 
10.1 - 16.8 
10.6- 17.9 

~moVI 

~moVI 
~mol/I 
~oV1 
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Zinc Protoporphyrin 

(ZPP, Zn-Proto, Zn-PP) 
Test Purpose. 1) to help in differential diagnosis of disorders of heme production versus dis
eases of globin synthesis, 2) to detect lead toxicity or chronic exposure. 

Increased Values 
anemia - (iron deficiency a., a. of chronic disease, sideroblastic a. ), iron deficiency, accel
erated erythropoiesis, protoporphyria, inflammatory diseases, chronic lead poisoning 

Interfering Factors: hemolysis, increased bilirubin, medicaments - (digitalis, riboflavin) 

Analyte Age/Gender Reference Range 51 Units Note 
Zinc Protoporphyrin 19-38 jlIl1oUmol heme 
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