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Within the last years the crystal structures of ct.thrombin and of  various 
ligand/inhibitor complexes have been solved. These analyses revealed 
essential features, such as: 

i) a canyon-like active-site cleft, which sterieally excludes most 
macromolecular substrates and inhibitors from access to the active-site 
triade, in this way eonfering substrate specificity but also multiple docking 
sites for synthetic and protein inhibitors: 

(ii) a positively charged surface patch at the C-terminal exit of the cleft (the 
"fibrlnogen secondary recognition site") necessary for efficient cleavage of 
most substrates and for tight binding of many inhibitors; 

(iii) a positively charged region for heparin interaction (the "heparin 
binding site"). 

Other structures of prothrombin fragment 1, of prethrombin 2, and of the 
binary complex of  a-thrombin with kringle 2 display the gla-kringle 1 
interaction, the activation cleavage site of prothrombin, and the kringle 2 
docking mode to the catalytic module. 

Now also the structures of an N-terminally truncated Factor Xa and of a 
full-length Factor IXa have ben determined. These structures reveal rho- 
shaped molecules, with the bent stem comprising the gla, the first and the 
second EGF-domain docking to the catalytic module surface opposite to the 
active-site cleft. The active-site regions of both factors exhibit significant 
differences,  which explain their different reactivities. By horology 
modeling,  also reliable models  of  Factor  Vl la  and aPe have been 
established. And recently, two structures of a soluble form of the tissue 
factor have been determined. 

Thus, in combination with the growing knowledge about factor mutants, 
modeling of the larger physiological complexes has become possible. In the 
lecture the current status in this field will be surveyed. 
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Lilmsome-Encapsulated DNA Mediated Gene Transfer and Expression of 
Human Factor IX in Mice Organs 

Moshe Baru l, Jonathan Axelrod z, Israel Nur I and H. Schwinn 3 
Octa Medical Research Insitute, 21 Halechi Street, Bnei Brak 
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30ctapharma AG, Hans im Park, Posffach, CH-8866 Ziegelbrficke, Switzerland 

Hemophilia B is an x-chromosome linked recessive disorder which is caused by the 
deficiency of biologically active clotting Factor IX. To date, most attempts for gene 
therapy of hemophilia B were based on gene transfer by viral vectors (retrovimses or 
adenoviruses). In this work, liposomes were used for non-viral in-vivo gene transfer into 
liver and spleen cells. DNA plasmids containing human Factor IX (hFIX) cDNA under 
the control of several promoters were encapsulated in 1-2 p_m multilamellar liposomes 
composed of egg phosphatidylcholine. The percentage of encapsulation was 50-60%, and 
more than 80% of the entrapped DNA was protected from DNase I digestion. The 
liposome-eneapsulated DNA was injected intravenously into Balb/c mice, and at various 
times following the injections the mice ~ere bled and their liver, spleen, kidneys, lungs 
and hea'rt were excised 

Plasmid DNA ~as detected by southern blot anal3sis mainly in the mice liver and 
spleen, and some of it in the lungs up to seven days following injection. The plasmids 
were found in an episomal state and remained biologically active as shown by their 
abilit3 to transform E. coli. Mice which were injected with a liposome-encapsulated 
retroviral vector, containing human factor IX cDNA under the control of MoMLV LTtL 
were found to have hFIX plasma level of 50-400 pg/ml 2 to 7 days after the injection. 
Treatment of mice with chloroquine and colchicine which disrupt endosomal maturation 
and inhibit endosomal acidification, respectively, significantly increased the anaoum of 
hFIX protein found in the mice plasnm. 

These results demonstrate the imporiauce of liposome-encapsulated DNA for gene 
transfer into liver and spleen, and for the gene thcrapy of inherited and acquired blood 
proteins deficiency disorders. 

New therapeutic proteins for the treatment of thrombotic and 
thrombo-embolic disease 

W.-D. ScNeuning 

Schering Research Laboratories, Berlin, Germany 

Blood-sucking animals secrete with their saliva proteins that interfere in 
various ways with blood coagulation. The best known example - the 
thrombin inhibitor hirudin from the medicinal leach Hirudo medicinalis - 
was isolated almost 40 years ago. Through the application of  molecular 
cloning and the expression of  genes in heterologous host cells the 
anticoagulatory proteins of  several leech species, hook worms, ticks, 
insects and vampire bats have become accessible to purification and 
detailed characterization. We have recently studied the plasminogen 
activators (PAs) from the saliva of  the vampire bat Desraodus rotundus. 
One of  these four proteins, which are structurally related to urokinase (u- 
PA) and tissue-type PA (t-PA) and which we named DSPAc~I (Desmodus 
salivary PA), is in vitro and in animal models more potent and fibrin 
selective than t-PA. These pharmacodynamic characteristics, combined 
with a superior pharmacokinetic profile designate this enzyme as an agent 
for fibrinolytic therapy superior to the PAs currently in use. Another group 
of  compounds was isolated from the saliva of  the blood-sucking assassin 
bug (Triatoma pallidipennis), subsequently cloned from isolated salivary 
glands and expressed in E. coli and Baculovims infected SF-9 cells. The 
saliva contains an apyrase (ADP-ase), an inhibitor of  collagen induced 
platelet aggregation (Pallidipin) and a thrombin inhibitor (Triabin) with a 
new mode of  action. Triabin inhibits like hirudin thrombin-induced platelet 
aggregation and fibrin formation, in contrast to hirudin however it does not 
inhibit the cleavage of  a synthetic peptide-amide substrate. Triabin is 
therefore the first natural and by far the most efficient exosite inhibitor of  
thrombin. 

INCREASED FREQUENCY OF THE FACTOR V LEIDEN VARIANT IN 
PATIENTS WITH CORONARY ARTERY DISEASE 

I. Witt 1, H.H. Seydewitz ~' W, M~rz 2, B.R. Winckelmann 3 and H. Wieland 2 

1Children's Hospital, Biochemical Laboratory and 2Institute of Clinical 
Chemistry, Dept. of Internal Medicine, University of Freiburg i.Br. 
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The newly discovered factor V (F V) Leiden variant (Arg506--*GIn), re- 
sponsible for the phenomenon of activated protein C (APC) resistance, 
has been found with a high prevalence of around 20% in individuals with 
idiopathic thromboembolism, compared to 2 - 5% in healthy persons. The 
mode of inheritance is autosomal dominant. Most individuals are hete- 
rozygous for the mutation. 
Given the association between hypercoagulability and coronary risk, we 
investigated the prevalence of the F V Leiden mutation in 224 male 
patients with angiographically proven coronary artery disease (CAD, 
mean age 58.0 + 8 years) and in 196 healthy men (mean age 50.2 
• 9.2 years). The F V Leiden variant was identified by PCR amplification 
of a 267 bp fragment of the factor V gene containing exon 10 (the loca- 
tion of the CGA-*CAA transition, responsible for the ArgSO6~GIn sub- 
stitution in F V Leiden) and subsequent digestion by Mnl I. The mutation 
destroys one of the two Mnl I cleavage sites. 
Among the 224 CAD patients were 21 (9.4%) heterozygous carriers of 
the F V Arg506-*GIn mutation, compared to 8 heterozygotes (4.3%) 
among the 196 controls. Thus, the F V Leiden mutation was significantly 
more frequent in the CAD patients than in the control group (chF = 4.55, 
d~= 1, two sided p = 0.032, odds ratio 2.431). There was a slight but 
not statistically significant difference in the frequency of the F V Leiden 
mutation in CAD patients with or without a history of myocardial in- 
farction. 
We conclude that resistance to APC is a significant risk factor not only 
for idiopathic venous thromboembolism, but also for the development of 
coronary atherosclerosis. 
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APC-RESISTANCE: FACTOR V IS NOT INVOLVED IN PROTEOLY- 
TIC INACTIVATION OF FACTOR VIII BY ACTIVATED PROTEIN C 
P0tzsch B., Rehling T., Knedla A, Unkrig C., Meller-Berghaus G. 
Hemostasis Research Unit, Kerckhoff-Ktinik, Bad Nauheim 

APC resistance is characterized by a poor anticoagulant response of 
patients' plasma after addition of activated protein C (APC). Recently, 
a point mutation affecting the APC cleavage site of factor V (FV) and 
making activated FV (FVa) to a bad substrate for APC has been iden- 
tified by Bertina et al., in APC resistance. Concerns were raised, how- 
ever, whether this is the only cause of APC resistance since Dahlb~ck 
et al. have demonstrated increased rates of factor Vil la (FVIIla) inacti- 
vation in the presence of FV. Based on these experiments they postu- 
late an anticoagulant cofactor function for FV which could be dimini- 
shed in APC resistance. In order to elucidate the proposed anticoagu- 
lant cofactor function of FV, inactivation kinetics of FVIIla have been 
determined in a plasma and a purified system. FVIlla activity was 
measured through the rate of FVIlla-dependent formation of FXa 
using an amidolytic assay. Analyzing plasma samples of 13 patients 
positive for APC resistance and of 50 normal human controls we 
found no correlation between the decay rates of FVilia and the APC 
resistance ratio. In a purified systen a-thrombin activated rFVIIla 
(rFVIlia0~a)) was incubated with rAPC in the presence of calcium and 
phospholipids and subsequently the loss of FVIIlal,,a ) activity moni- 
tored through the FXa assay. Addition of plasma purified protein S but 
not plasma purified FV enhanced the inactivation rates of FVllla0~a~. 
The loss of FVIIla(,f~) activity was also increased in the presence of 
diluted plasma samples. The plasma effect, however, showed no dif- 
ference between APC resistance and normal plasma. The kinetic data 
presented here and obtained in a plasma as well as a purified system 
utilizing recombinant proteins exclude the possibility that FV is 
involved in the APC induced FVIIla inactivation. Our functional data 
support the theory of a mutated FVa as the basis for APC resistance. 
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A SIMPLE, RELIABLE COAGULATION ASSAY FOR FACTOR V- 
RELATED APC RESISTANCE 
G. Hintz, A. Neubauer, H. Riess 
Med. Klirtik und Poliklinik, Universit~itskIinikum Rudoif Virchow, Berlin 

Resistance to activated protein C (APC) is measured as the ratio of  two 
aPTTs, in the presence and absense of APC. In patients with abnormal 
aPTTs (e.g. on anticoagulation), with protein S deficiency or lupus inhibitor, 
APC resistance cannot be investigated with this test system, precisely. 
We report a simple coagulation assay, to allow the diagnosis of factor V- 
related APC resistance. This assay is a modified APC resistance test using 
the original reagents (Chromogenix, M~lndal, Sweden: Coatest APC 
Resitance). All plasma samples, e.g. samples from patients, standards, or 
controls are diluted 1:20 with buffer. To 50 gl of the diluted sample 50 ~tl 
factor V deficient plasma and 50 I11 Ptatelin LS (Orgnanon Teknika, 
Eppelheim, Germany) are added. This mixture is incubated for 7 minutes at 
37 ~ C and aider the addition of 50 lal APC/CaCh solution the clotting time is 
registered. A fairly linear reference curve in a log/log diagramm is established 
by the use of APC solution progessively diluted by CaCh,. Measuring the 
modified aPTT of a sample results in factor V-related APC-sensitivity given 
in per cent of normal by graphical approximation. 
Plasma samples from patients with known APC resistance showed a 
shortened aPTT as compared to normal pool plasma. Using progressive 
dilutions of  plasma from a patient with hemozygous APC resistance 
approximately doubled the reference curve. In contrast to APC ratios, in 
vitro addition of  heparin (0.2 to 1.0 U UFH/ml) did not interfere with our 
test. Factor V-related APC-sensitivity found in samples from anticoagulated 
patients (heparin or phenprocoumen) with this assay could be confirmed at 
the molecular level by pelymerase chain reaction based techniques. On the 
other hand factor V-related APC resistance - presumed by APC ratio - could 
be ruled out in patients with (severe) protein S deficiency or with lupus 
inhibitor. Again the assay was in accordance with the molecular test result. 
This easy assay may be widely available. Alternatively the molecular defect 
has to be demonstrated in order to confirm or rule out factor V-related APC 
resistance. 
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Exercise induced fibrin formation is potentiated by protein C 
deficiency. 

Weiss C., Seitel G., B~rtsch P. 

Medizinische Universit~tsklinik, Abt. for Sportmedizin, 
Heidelberg 

In healthy individuals maximal physical exercise for one hour 
induces the formation of thrombin and less consistently also of 
fibrin as indicated by elevated plasma levels of thrombin- 
antithrombin III complexes (TAT) and of fibrinopeptide A (FPA) 
which do generally not exceed normal values (Herren, J Appl 
Physiol 73: 2499, 1992), i.e. TAT < 3.5 ng/ml and FPA < 2.2 
ng/ml. Speculating that exercise-induced activation of 
coagulation might be enhanced when natural inhibitors are 
lacking we monitored changes of TAT and FPA in 2 patients 
(A: female 29 yr, B: male 31 yr) with untreated protein C 
deficiency (protein C < 50%) after one hour of running on a 
treadmill at an intensity corresponding to the anaerobic 
threshold. Following results were obtained: 

before during exercise 1 h. after 
exercise 30 rain 60 rain exercise 

Pat A TAT (ng/ml) 2.2 3.6 10.5 9.2 
FPA (ng/ml) 0.9 1.9 4.0 1.5 

Pat B TAT (ng/ml) 2.2 2.7 5.1 13.6 
FPA (ng/ml) 1 . I  2.7 4.7 11.5 

Our data demonstrate that protein C deficiency leads to a 
greatly enhanced exercise-induced thrombin and fibrin 
formation suggesting that exercise testing might be useful for 
the detection of prethrombotic states. 

EVIDENCE OF HAEMORHEOLOGIC ABNORMALITIES IN VENOUS 
THROMBOEMBOLISM 
G.Pindur,F.Jung, S.M6rsdorf,B.Wagner,U.T.Seyfert, 
W.Scherer, J.Schenk, J.GroS, G.Wang, E.Wenzel 
Abt.f.Klin.H&mostaseologie u. Transfusionsmedizin 
Universit&tskliniken d. Saarlandes,D-66424 Homburg 

Erythrocyte aggregation index and plasmatic 
viscosity as haemorheologic parameters have been 
studied in 354 patients with deep venous 
thrombosis and/or pulmonary embolism (227 females, 
127 males, age: 18-80 yrs, average: 45,26 yrs) and 
compared with 178 healthy controls (106 females, 
72 males, age: 24-65 yrs, average: 43,35 yrs). 
Measurements using beparinized blood samples were 
carried out on the "Erythrozyten-Aggregometer' and 
"Plasmaviskosimeter Myrenne', Myrenne 
Apparatebau, Roetgen, FRG. Erythrocyte aggregation 
index (means (SD)) and plasmatic viscosity were 
signigicantly (p<0.05) elevated in patients 
compared with controls: 15.12 (4.64) vs. 13.83 
(4.01) and 1.31 mPas (0.08) vs. 1.26 mPas (0.05). 
There was a significant correlation between 
plasmatic viscosity and fibrinogen assayed by 
functional test or, von-Willebrand factor 
measured by ELISA, respectively: r=0.588 (p<0.01) 
or r=0.319 (p<0.01). Both, fibrinogen and von- 
Willebrand factor were significantly elevated in 
the patients. Fibrinogen (significantly) and 
plasmatic viscosity (non significantly) showed a 
tendency to decrease during the postacute period, 
whereas erythrocyte aggregation remained 
constantly elevated. Changes of haemorheologic 
parameters are already known in arterial occlusive 
disease. We conclude from our findings that 
haemorheologic abnormalities play also an 
important role in venous thromboembolism. 
Moreover, there is evidence of a relationship 
between haemorheologic and haemostatic 
alterations. 
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INCREASED PLASMINOGEN ACTIVATOR INHIBITOR (PAI) 
ACTIVITY AT ONSET OF FEVER PREDICTS OUTCOME OF 
LEUKOCYTOPENIC PATIENTS WITH SEPSIS 
R. Mesters, N. Fl~hrke, H. Ostermann and J. Kienast 
Department of Internal Medicine, University of 
MUnster, Germany 

Parameters of the fibrinolytic system were 
prospectively evaluated in patients with hematologic 
malignancies at onset and during the course of 
septicemia in chemotherapy-induced leukocytopenia. 
As soon as fever (T>38.3*C) occurred in the presence 
of suspected infection blood was collected within 2h 
and subsequently every 6h for the first 24h and 
every 12h for the following 48h. 12 patients (pts) 
had severe sepsis and 13 septic shock according to 
standard criteria. At onset of fever, PAI activity 
was significantly higher in the group of pts who 
developed septic shock (GI) compared to those with 
severe sepsis (G2) (median: 10.6 versus (vs) 1.3 
U/ml, range: 8.8-11.9 vs 0.3-3.3 U/ml; p=O.0001). 
PAI activity levels of >5 U/ml at onset of fever 
predicted a lethal outcome with a sensitivity of 
100% and a specificity of 92%. Tissue-type 
plasminogen activator (t-PA) antigen and total 
fibrin(ogen) degradation products (TDP) were 
significantly higher in G1 compared to G2 during the 
entire course of the study (p<O.O001). The increase 
in PAI, t-PA and TDP coincided with a decrease in 
alpha2-antiplasmin activity in G1 but not in G2 at 
onset of fever (median: 75 vs 94%; p=O.O02). Thus, 
in pts. with septicemia PAI activity appears to be 
of strong predictive value for mortality. Moreover, 
these data suggest that in septic shock but not in 
severe sepsis fibrinolytic activity is enhanced as 
a response of the vascular endothelium to 
inflammatory injury. However, the increase in PAI 
does not seem to be sufficient to prevent plasmin 
mediated degradation of fibrin(ogen). 
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EFFICACY OF INTERFERON<t IN THE LONG TERM CONTROL OF 
BLEEDING, THROMBOSIS AND MICROCIRCULATORY DISORDERS 
IN ESSENTIAL THROMBOCYTHEMIA - A FOLLOW-UP STUDY ON 
54 PATIENTS. 

A. Wehmeier, F. Meierkord, W. Schneider 

Department of Hematology, Oncology and Clinical Immunology, 
Heinrich-Heine-University Diisseldorf, Germany 

Morbidity in patients with essential thrombocythemia lET) is primarily due to 
bleeding, thrombotic complications and cerebral or peripheral ischemia. 
Intefferon-u (IFN-u) can effectively lower the platelet count in about 70-80 % 
of patients with ET but it is uncertain if this is associated with long-term control 
of severe thrombohemorrhagic complications and microcirculatory disorders. 
We evalua ted  cl inical  symp toms  in 54 pat ients  with ET 
(37 females, 17 males) aged between 21 and 72 years before and during IFN 
therapy. Patients were on therapy for up to 65 months (median: 16,5 months), 
and the median IFN-dose was 9 MU/week. 16 patients were treated for more 
than three years and eleven patients were treated for more than four years. 
During IFN therapy, platelet count was below 1 x 1012/1 in 94 % of patients, 
and below 500 x 109/1 in 50 % of cases. Before IFN therapy, thrombosis was 
observed in 16 patients, and severe bleeding in 2. During therapy, 5 patients 
suffered from thrombotic complications, and 2 patients had severe bleeding 
episodes. All thrombotic events occured at platelet counts >450 x 109/1. Three 
patients died during IFN therapy, one of thrombosis, one of sudden cardiac 
death, and one in blast crisis. Easy bruising, epistaxis and peripheral ischemia 
were reduced under therapy, whereas headache, dysesthesia and visual 
disturbances remained unchanged. IFN was discontinued in 13 patients during 
the first two years but all patients continuing IFN beyond 2 years are still on 
therapy. Side effects such as flu-like symptoms, fatigue and gastrointestinal 
symptoms predominated during the first three months of therapy and subsided 
thereafter, whereas neurological and psychological problems and hairloss 
developed later. 
It is concluded that despite some long-term side effects, IFN<t is effective 
therapy for the prevention of severe complications in the majority of patients 
with ET. Therapy should be adjusted so that the platelet count is below 450 x 
109/1 because all patients with severe thrombotic complications before and 
under therapy were above this limit. 
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TISSUE FACTOR-INDEPENDENT PATHWAY OF PROTHROMBIN 
ACTIVATION IN CULTURED HUMAN LUNG CANCER CELLS 

Seitz R., Immel, A., Egbring R., Heidtmann H.-H. 

Philipps-University Hospitals, Dept. Haematology/Oncology, Marburg 

Background: It is well established that tumour cells may express tissue factor (TF). 
Previously, we could show (tnt J Cancer 53:514;1993) that non-small cell lung can- 
cer (NSCLC) cells contain substances activating factor X (FX) mad prothrombin 
(factor II; FII) in purified systems. The aim of this study was to further characterise 
these activities and to assess, whether TF is involved. 
Methods and Results: Extracts of sonicated cell suspensions (106/ml) of the human 
NSCLC lines 103H and U-1752 were incubated with highly purified FX, or FII 
(kindly donated by Dr. M Kraus, Behringwerke); their activation was monitored by 
chromogenie snbstrates S-2222, or S-2238, respectively. There was a weak activa- 
tion of FX, but also an activity splitting S-2222 in absence of FX. The activation of 
FII was strong, mad required the presence of purified factor V. FX, but not FII acti- 
vation could be prevented by polyclonal TF antibodies. The FX aetivating activity 
(FX-AA) and a commercial TF preparation were abolished aider precipitation with 
0.4 g/ml BaSO4, but only slightly reduced after treatment with 0.05 g/ml BaSO4; the 
latter completely removed the FII activating activity (Fll-AA). Treatment with the 
detergent denxycholate (DXC) destroyed both FX-AA and TF activity, but not FII- 
AA. There was no restitution of FX-AA, nor of TF, when controls were dialysed. 
SDS-PAGE under reducing conditions revealed that after precipitation with 0.4 g/ml 
BaSO4, a 28 kD band disappeared, while incubation with DXC did net change the 
pal~em, lmmtmoblots for TF apoprotein demonstrated that TF was present in both 
cell lines, and precipitated with BaSO4. However, TF apoprotein of the cells was not 
affected by DXC, nor by subsequent dialysis. 
Conclusions: The FX activation by the NSCLC cell lines is mainly dependent on TF. 
The data demonstrate that there is a FII-AA clearly different from TF, This FII-AA 
is possibly embedded in the cell membrane, and requires a factor V preparation as 
cofactor. 
Supported by Deutsche Krebshilfe, grant M 73/92/Se 1 
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DECREASED PROCOAGULATORY ACTIVITY OF HUMAN 
MONOCYTES AFTER IN VITRO TREATMENT WITH 
CYLCOSPORINE A 

Htlschermann H., Dtirfeld F., Maus U., Heidinger K., Tillmanns H., 
Haberbosch W. 

Department of  Internal Medicine, Justus-Liebig-University, GieBen 

The development of the graft vascular disease has become one of the most 
important complications in human transplant recipients. The 
procoagulatory activity (PCA) of the monocyte/macrophage cell system 
has been implicated as a trigger of  fibrin deposition and may therefore be 
involved in human transplant atherosderosis. 

Cyclosporine A (CsA) is a powerful immunosuppressive drug widely 
used in transplant medicine. We examined the effect of  CsA on the 
procoagulatory activity of  stimulated monocytes. 

Monocytes were isolated from buffy coats from human blood donors by 
gradient centrifugation. For induction of monocyte PCA the cells were 
incubated in the presence of lipopolysaccaride (LPS). CsA was added at a 
concentration of  5 ~tg/ml to the cell cultures by starting the stimulation 
with LPS. PCA generated in disrupted monocytes was determined by 
measuring their capacity to shorten the spontaneous clotting time of normal 
citrated plasma in a one stage clotting assay. The clotting times were 
converted to milliunits by reference to a standard curve obtained from 
assays with a rabbit brain thromboplastin preparation. The expression of 
tissue factor on the monocyte cell surface was determined by FACS- 
Analysis. 

Our experiments show a downregulation of LPS-induced monocyte 
PCA. CsA-treatment resulted in significant PCA inhibition in stimulated 
monocytes. We also could demonstrate a decreased expression of  tissue 
factor on the mono~te  cell surface. 

Activation of  monocyte PCA could represent a major pathology in 
human transplant atherosclerosis. The inhibitory effect of  CsA on 
monocyte PCA may have protective potency in the development of  
accelerated atherosclerosis. 
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Suppression of Thrombin generation, D - Dimer Formation and Plas- 
minogen activator inhibitor 1 by Antithrombin [II concentrate. 
Nowak-Gtttl U., Rath B., Wolff J.E.A., Boos J., Jfirgens H. 
Paediatfic HaematologylOncology, University Hospital MiJnster, Germany 
Combination chemotherapy in childhood acute lymphoblastic leukemia 
(ALL) has dramatically increased the cure rate. Amongst treatment related 
side effects, thrombotic events associated with L- asparaginase (ASP) che- 
motherapy are of major concern. A prospective longitudinal non - rando- 
mized study was conducted in 27 newly diagnosed children with ALL to 
determine if antithrombin III supplementation was able to influence the 
ASP associated coagulopathy. Over a 12-month period 15 children with 
ALL showed a decrease of  antithrombin III levels below 60 % of normal 
accompanied by distinctly enhanced D - Dimer formation during ALL in- 
duction therapy (prednisone, vincristine, daunorubicin, E. coli ASP). 30 
prophylactic antithrombin III administrations were performed in these pa- 
tients. 12 leukemic children, who received the same treatment regimen, but 
required no antithrombin III substitution served as controls. Laboratory 
monitoring prior to, 18 hours and 48 hours after antithrombin III substitu- 
tion demonstrated a significant (*p< 0.001, **p< 0.05) increase of anti- 
thrombin IIt levels after administration and a significant shift towards nor- 
malization in enhanced thrombin generation, D - Dimer and PAl 1 (median 
and ranges): 
Parameter prior 18 h 48 h control 
AT 45* 77 66 68 
% 16 - 59 48 - 138 57-93 41-89 
F1 +2 1.8** 1.4 1.2 1.2 
nmol/1 1.0 - 4.8 1.0 - 2.5 0.79-1.55 0.6-3.5 
D - Dimer 601" 240 273 197 
103 nmol/l t 15-6557 32-1420 54-1639 33-6572 
PAI 1 24** 12 14.5 14 
103 AUII 15-37 3-35 10-30 5 - 37 
To our knowledge this is the first report of  antithrombin III substitution 

suppressing not only enhanced thrombin generation and D - Dimer forma- 
tion but also plasminogen activator inhibitor 1. The lack of thrombotic 
events in patients so treated and the observed laboratory findings may ser- 
ve as evidence for a possible clinical benefit of antithrombin IIl substituti- 
on durin~ ASP treatment. 
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Overexpression of Thrombomodulin Reduces 
B16  M e l a n o m a  Cell Pro l i fe ra t ion  in vitro and in 
vivo 

Youhua Deng, Youming Zhang, Olaf Wilhelm, 
Dittman, reinhard Ziegler, Peter Nawroth 
Dept. Med. I, Uni. Heidelberg, Heidelberg 

MA 

Thrombomodulin (TM) is an endothelial cell thrombin 
receptor that converts thrombin from a procoagulant to 
an anticoagulant enzyme. It has been shown that TM 
is expressed during differentiation of F9 embryonal 
carcinoma cells into primitive or parietal endoderm. 
Here we report that TM expression in B16 melanoma 
cells relates closely wi th cell proliferation and tumor 
growth. Cell lines stably transfected wi th antisense 
cDNA grew 2 time faster than vector transfectants. 
Vector transfectants grew 2 times faster than sense 
transfectants. Sense transfectants also showed 
decreased tumor growth in vivo. There was no 
indication that angiogenic properties are altered. 
Addition of hirudin (0.5 U/ml) did not affect cell 
proliferation. 
In conclusion: Unexpectedly we found that TM 
overexpression resulted in decreased cell proliferation 
and tumor growth. This points to biological properties 
of TM different from coagulation. 
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Tissue Factor Controls the Antiangiogenic and 
Angiogenic Balance in Transfected B16 Melanoma 
Cells 

Youming Zhang, Youhua Deng, Reinhard Ziegler, Peter 
Nawroth 
Dept. Med. I, Uni. Heidelberg, Heidelberg 

Tissue factor is the principle initiator of coagulation in 
vivo. Recently, it has been shown that TF is an 
growth-related immediate early gene and promotes 
tumor growth and angiogenesis in Meth-A sarcoma 
cells. Here we report that TF expression in B16 
melanoma cells is also related to tumor growth and 
angiogenesis. B16 melanoma cells transfected wi th  
antisense mouse TF cDNA reduced tumor growth and 
vascularization in vivo; while overexpression of TF 
enhanced both of these parameters. 
Immunohistochemistry showed sense-TF tranfected 
tumors have more VEGF, TF and less thrombospondin 
(TSP) antigene. Antisense transfected tumor cells 
express more TSP but less VEGF and TF antigene. 
Conditioned supernatant of sense-TF transfectants had 
a strong mitogenic effect on cultured endothelial cells. 
This could be reversed by an antibody blocking VEGF. 
Thus the angiogenic properties of TF sense- 
transfectants are mainly due to increased VEGF 
synthesis. 
In conclusion: Tissur factor overexpression induces 
angiogenesis by increasing synthesis of VEGF and by 
suppression of antiangiogenic moleculars. 
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Analysis of human tissue-type plasminogen activator gene 
promoter activity in transgenic mice and rats 

F. Theuringl ,  J.D. Turner1, T. Kooistra2, M. Michel l ,  W-D. 
Schleaning 1 
ISchering Research Laboratories, Berlin, Germany 
2 Gaubius Laboratory TNO-PG, Leiden, The Netherlands 

In order to study t-PA gene promoter activity in vivo we have generated 
transgenic mice and rats carrying different sized fragments of the human 
t-PA promoter fused to the lacZ reporter gene. The spatio-temporal 
pattern of expression directed by two fragments of the promoter 
comprising 3.0 or 1.4 kb of sequences was analyzed during 
midgestational development of mice and rats, and in the brain and 
vasculature of adult mice after pharmacological intervention. The 3.0 kb 
fragment directs reporter gene activity during development to discrete 
regions of the nervous system and several specific nonneuronal sites, 
but not to the vascutature. LacZ expression exhibits a similar topological 
distribution in both species. In adult mouse CNS a characteristic 
neuronal expression pattern is elicited by the 3.0 kb fragment. This 
pattern overlaps largely, but not completely with the distribution of t-PA 
mRNA and enzyme activity. Kainic acid, a potent stimulator of excitory 
neuronal pathways elicits enhanced reporter expression in the activated 
neuronal systems of adult mice. 
Reporter gene activity directed by the 1.4 kb fragment during 
development is topologically less restricted, including components of the 
nervous and the vascular system. This gain of function could be due to 
the deletion of a repressor/silencer element. In adult brain, lacZ 
expression driven by this fragment was restricted to very few neuronal 
structures. Known stimulants of t-PA gene expression such as phorbol 
myristate 13-acetate (PMA) stimulate both, endogenous t-PA antigen 
levels and lacZ reporter gene expression. 
These data support the notion of a role of t-PA in neuronal development 
and plasticity. Furthermore they provide an experimental model for the 
development of stimulants of the fibrinolytic system. 
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DEVELOPMENT OF A PROTEIN C MUTANT SENSITIVE FOR 
ACTIVATION BY COAGULATION FACTOR X 
Friedrich U., Ehrlich H., MfJller-Berghaus G., and PStzsch B. 
Hemostasis  Research Unit, Kerckhoff-Klinik, Bad Nauheim 

The zymogen protein C (PC) has been demonstrated to be an effec- 
t ive ant icoagulant for treatment of  localized and systemic thrombotic 
diseases. To serve as an anticoagulant, however, PC must be con- 
verted to activated PC (APC) by its natural activator the throm- 
bin/thrombomodul in (T/TM) complex. Therefore the concentrat ion of  
endothel ial  surface expressed TM could become a critical factor for 
the ult imate therapeutic eff iciency of  substituted PC. In order  to 
overcome this problem a PC derivative sensit ive for activation 
independent  o f  the T/TM complex has been constructed. Using site- 
directed mutagenesis amino acids in posit ions P2 and P4-6 relative 
to the PC c leavage site within the activation peptide have been 
replaced in a way that the resulting peptide sequence P1-7 is 
identical to the factor Xa (FXa) c leavage site within prothrombin 
leading to the formation of  a-thrombin. The resulting PC mutant 
designated as recombinant (r)PCp2,4. 6 was inserted into the eukary-  
otic express ion vector pGT-hyg and expressed in the adenovi rus 
t ransformed cell line HU 293. At concentrat ions between 1.5 and 4.5 
p M  o f  rPCpz4, s FXa-mediated activation rates between 4.5 and 18.0 
nM/min were measured using rAPC as a standard. In contrast, rPC- 
wild type (rPC-wt) was not activated by FXa. K m and kr t o f  20.9 p M  
and 7.6 min "1, respectively, for FXa activation of rPCp2,4.6 have been 
calculated. These data demonstrate a substrate specificity ( k J K ~ )  
o f  0.36 compared to a substrate specificity of  0.65 calculated for 
T/TM induced activation of  rPC-wt. Recombinant PCpz4. 8 is insensi- 
t ive for T/TM activation, In conclusion, our  data demonstrate that the 
PC mutant rPCp2,p4_ 6 is sensit ive of  activation by FXa independent  of  
T/TM and express full PC enzymatic activity after being activated. In 
further exper iments the ant icoagulant activity of  this mutant and its 
potential use as novel ant icoagulant will be studied. 
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Patient-specific Optimal Intensity of Anticoagulation Following Mechanical 
Heart Valve Replacement 

D. Horstkotte, M. Wiemer, C. Piper, H.D. Schulte, H.-P. Schultheil?, 

Department of Medicine, Division of Cardiology and Pulmology, University Hospital 
Benjamin Franklin, Freie Universit~t Berlin and Depatment of Surgery, Division of 
Cardiothoratic Surgery, Heinrich-Heine Universit~t, D0sseldorf 

Although optimal intensity of oral anticoagulant therapy following implantation of 
substitute head valves has never been proven prospectively, for decades a target 
INR of 3.0 to 4.5 has been accepted to result in the most effective prevention of 
thromboembolie complications. Recent investigations, however, have shown 
differences in the thrombogenicity of currently used heart valve prostheses and a 
significant influence of patient-related factors like cardiac morphology and 
physiology on the incidence of postoperative intracardiac thromboses and 
consequent embolisms, irrespective of the device implanted. 
Between 1978 and 1982 six hundred St. Jude Medical bileaflet prostheses have 
been implanted in 303 female and 297 male patients in the aortic (n = 298), mitral 
(n = 215), or the aortic and mitral position (n = 87). All patients were followed 
prospectively for at least ten years. When the prothrombine times measured with 
different thromboplastins were converted into the INR, four patient groups could be 
separated; that is, the groups comprised patients whose anticoagulation was 
maintained during the follow-up with an INR-corddor of 4.0-6.0,3.0-4.5,2.5-3.5, 
or 1.75-2.75. Less intensive anticoagulation in terms of the INR values caused only 
a mild increase in the incidence of thromboembolic complications but a significant 
decrease in the rate of bleedings. For the group of patients studied the optimal 
target INR resulting in the lowest rate of thromboembolic plus bleeding 
complication was calculated as follows: isolated aortic valve replacement (AVR) 
without any patient-related risk factor INR = 2.2, AVR plus etdal fibrillation INR = 
2.7, AVR plus atdal fibrillation plus poor left ventricular pump function: INR 3.7. 
Mitral valve replacement (MVA) without risk factors: INR 2.5 , MVA plus atrial 
fibrillation but left atdal size < 26ram: INR 2.8, MVR plus atrial fibrillation plus left 
atdal size > 30ram: INR 3.0, MVR plus atrial fibrillation plus LA > 30ram plus poor 
left ventdcular pump function: INR 4.3. 
Moreover the long-term follow-up of prospectively implanted prostheses in the 
mitral and the aortic position revealed different hazards for the late postoperative 
thromboembolic hazard which allows to separate currently used prostheses into 
three categories regarding their thrembogenicity. 
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How to measure interactions between new and old antithrombotic agents? 

H.K. Breddin 

International Institute of Thrombosis and Vascular Diseases, Frankfurt a.M. 

Several new antithrombotic agents are used at present in larger clinical 
trims. The investigators expect clinical improvements in the prevention 
of postoperative venous thromboses and a reduction of  reocclusions of  
coronary vessels after MI or PTCA to name only a few of  the favoured 
indications. In general it is advisable to study the effects of new 
antithrombotic agents first on their own in a suitable indication, before 
using combinations of different antithrombotic principles. 
In several bfthe recent trials recombinant Ifirudins have been infused 
in addition to oral acetylsalicylic acid(ASA) and new glycoprotein 
IIb/IIIa inhibitors in addition to Heparin and ASA. Increased bleeding 
was reported in several of  these trials, and some of them had to be 
stopped .The effect of Hirudin was monitored mainly by aPTT, 
the effect ofGP IIb/Itla antagonists mainly by aggregation tests. 
It is strongly recommended that in the future combinations of different 
antithrombotic agents, especially if new principles are involved, should 
first be tested in pilot trials on healthy individuals or in small patient 
numbers using a battery of  tests which may possibly detect drug 
interactions. Among others such tests are: Bleeding time, measurement 
ofthrombin generation, Platelet adhesion (specially for combinations of  
hirudin with ASA), the PITT- Test( If  Gpllb/IIIa inlfibitors and 
Hepafins are combined), besides a number of  conventional tests. 
Interactions between new and conventional antithombotic agents are 
very likely and should be explored before the conduct of 
large clinical trials to avoid unnecessary risks and to improve 
the chances of  successful trials. 
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Effec~;s of multiple s.c.doses of a new supersulphated low molecular weight 
heparin (SSH) on coagulation and platelet function in healthy volunteers. 

P. Radziwon, S. Keppler, E. Glusa, F. Markwardt, H. K. Breddin 

International Institute of Thrombosis and Vascular Diseases, Frankfurt a.M. 

We have studied the effects of multiple once daily s.c. injections of I mg/kg 
of a new supersulphated low molecular weight heparin (SSH by Iketon 
farmaceutici, Milan) on Coagulation parameters, platelet function and on 
TFPI-release in 6 healthy volunteers. SSH has a molecular weight of 
3500 D, a high sulfate content of 3.8-4.4, a very low anticoagulant activity 
(17-20 USP/mg), no F.IIa-inhibiting activity and a strong antithrombotie 
effect in animal models. 
ARer single i.v./s.c, injections of 0.25-1 mg/kg SSH to healthy volunteers 
a marked prolongation ofHeptest, aPTT, and Platelet Induced Thrombin 
generation Time (PITT) was observed, while there was no inhibition of 
F. Ha and a minimal inhibition ofF. Xa. SSH induced a strong release of 
TFPI, which apparently was responsible for the observed changes of 
aPTT, Heptest and PITT. In the present study aPTT, PITT and Heptest 
were strongly prolonged after the first injection. 24 hours later aPTT and 
Heptest had returned to normal, while PITT still was significantly prolonged. 
During the five days of  s.c.Injcctions of SSH there was no eum. ulative'effect 
but also no reduction of the changes in PITT and the other parameters. 

�9 There was a strong about fivefold increase of TFPI after eaeh injection 
without the expected taehyphylaxy. SSH had no effect on platelet adhesion. 
Bleeding time was slightly prolonged 2 hours after the injection on day 1, 
but not on day 5. The anticoagulant effects observed aider multiple s.c. 
injections of SSH are mainly if not exclusively due to the release of TFPI. 
SSH has longlasting effects aider daily injections of lmg/kg on PITT 
and seems to be a very promising antithrombotic agent which should 
be studied in patients with a high risk of postoperative thromboses. 
A very low risk of bleeding can be expected. 
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LIPOPHILICALLY MODIFIED LOW MOLECULAR MASS 
HEPARINS HAVE IMPROVED PHARMACODYNAMIC 
PROPERTIES 

L. Piazolo, J. Harenberg, R. Malsch and D. L. Heene 
I. Medical Clinic, Faculty of  Clinical Medicine Mannheim, University of 
Heidelberg, Theodor-Kutzer-Ufer, 68167 Mannheim 

Propyl and Cholesterolhemisuccinate were covalently bound to low 
molecular mass (LMM)-Heparin to change the lipophilia. The aim of the 
investigation was to find out whether the increase of lipophilia of  heparin 
prolongs the anti-thrombin and antifactor Xa activity. 
The antifactor Xa and antifactor IIa activities of Propyl-LMM-Heparin 
were 101 aXa U/mg and 45 alia U/mg, the molecular mass of  this 
compound was 3747 Da. The Cholesterolhemisuccinate-LMM-Heparin 
had an antifactor Xa activity of 140 aXa U/mg and an antifactor IIa 
activity of 70 alia U/mg, the molecular mass was 7367 Da. A LMM- 
Heparin (Kabi 2165) and the lipophilic LMM-Heparin preparations were 
injected intravenously to 8 rats each. Serial blood samples were taken 
over a period of 5 hours to determine the biological activities. 
After intravenous injection of 100 aXa U/kg body weight the aXa activity 
profile (determined by $2222 chromogenic substrate assay) remained 
unchanged for the Cholesterolhemisuccinate-LMM-Heparin in 
comparison with LMM-Heparin Propyl-LMM-Heparin showed a 
significantly prolonged aXa activity. The half-lives of the antifactor IIa 
activity of the lipophilically modified LMM-Heparias (determined by 
$2238 chromogenic substrate assay) were significantly increased from 60 
to 140 rain in comparison with the LMM-Heparin. 
The present data show that lipophilically modified LMM-Heparins have 
prolonged pharmacodynamic half-lives. The increase of the lipophilia of 
LMM-Heparins causes a significant decrease of elimination of the 
compounds. 

Supported by the Deutsche Forschungsgemeinschaft, grant Ha 116413-2. 
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COMPARATIVE BIOCHEMICAL AND PHARMACOLOGIC PROFILES 
OF SANDOZ LMWH (MONOEMBOLEX) AND A LOWER 
MOLECULAR WEIGHT HEPARIN PREPARATION (L-LMWH) 

Jeske W., *Kussat R., Wolf H., Hoppensteadt D., Fareed J. 

Loyola University Medical Center, Maywood, IL 60153 and *Sandoz AG, 
Nurnberg, Germany 

Lower weight LMWHs (M.W. = 2 to 4 kDa) have been currently developed 
for various cardiovascular indications including management of unstable 
angina, post-PTCA prevention of restenosis, and as adjunct drugs to 
thrombolytic agents. These agents exhibit a higher anfi-Xa/antMIa index 
than conventional LMWHs. Furthermore, these L-LMWHs have favorable 
endovascnlar access. Thus, they may be more useful as on-site deliverable 
drugs. Utilizing a controlled depolymerization technique with isoamyl 
nitrite, a lower MW heparin preperation (L-LMWH) is obtained (M.W. = 
2.98 kDa). This product is compared with the parent MonoEmbolex a 
(M.W. = 4.96 kDa). The molecular weight distribution studies on the L- 
LMWH revealed greater than 85% molecnlar components in the range of 
< 5 kDa whereas the parent LMWH only comprised 50-55 % of these 
components. The anticoagulant activity of the L-LMWH was found to be 
weaker than the parent compound as measured by the APTT, Heptest, 
thrombin time, and antiprotease assays. However, the antithrombotic 
activities were not proportional to the anticoagulant potencies. L-LMWH 
exhibited an even longer duration of antithrombotic action following SC 
administration. The therapeutic index as calculated with the antithrombotic 
and bleeding indices revealed a wider margin of safety with L-LMWH. 
These studies suggest that L-LMWH is an effective antithrombotic agent 
and may prove to be useful in indications where a higher anti-Xadanti-IIa 
ratio is desirable to optimize clinical outcome. 
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HUMAN PLATELET PROTEOGLYCANS WITH ANTICOAGU- 
LANT POTENCY 

Wagner M. and Zimmermann R.E. 

Institute for Vegetative Physiology, University of  MOnster 

Human platelets were shown to contain ehondroitin-sulfate proteoglycans 
with heparinlike anticoagulant activity. Proteoglyeans were isolated by ac- 
tivation of  washed platelets with Ca-lonophore A 23187 (10 -5 mol/1) and 
different chromatographic techniques including Q-Sepharose and 
o)-Aminohexyl- PF4-Sepharose. Two fractions of proteoglycans were iso- 
lated with apparent molecular weights between 100.000 and 200.000 dal- 
ton as assessed by HPLC-gelfiltration. Acidic hydrolysis and ehromatogra- 
play on a HPLC column for analysis of organic acids and saeeharides re- 
vealed a similar cleavage pattern of  the platelet pmteoglycans and 

choMroitin-sulfates l~om different origins, tlepa'inlike anti~agul~alt 
activity was assayed by the potency of isolated proteoglycans to catalyse 
inhibition of thrombin by antithrombin III. The catalytic capacity was ab- 
out 200 times lower compared to HMW-heparin and inhibition was already 
neutralized by small amounts of  platelet factor 4. Heparinase treatment (0,1 
U/ml) led to a rapid lost of anticoagulant potency whereas ehondroitinase 
ABC, though more effectively cleaving the proteoglyean, induced a slow 
decrease of anticoagulant activity, indicating that a small fraction of 
heparan-sulfate within the chondroitin-proteoglycan-preparation was 
responsible for the determined anticoagulant effect. 
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P r o t a m i n e  and  H e p a r i n - C o a t e d  F e r r o m a g n e t i c  
P o l y s t y r e n e - B e a d s  fo r  F low C y t o m e t r y  Analys i s  

R. Malsch, J. I-Iarenberg, L. Piazolo and D.L. Heene 

I. Medical Clinic, Faculty of Clinical Medicine Mannheim, University of  
Heidelberg, Theodor-Kutzer-Ufer, 68167 Mannheim 
A number of  biomolccules like glycosaminoglycaas need immobilization 
techniques to perform immuunassays. Supermagnetic polystyrene beads 
activated with cathoxy-, hydroxy-, or armnogroups were used to bind 
covalently heparin and protamine onto the surface, respectively. 
Using carboxy-activated beads protamine was covalently bound by 
catalysis of 26 mM cyclocarbodiimide to the surface. 1 U/ml hepafin in 
solution was neutralized by 0.1gg protamine-microspheres. The 
protamine-microparticles bound dose dependent 0.1 to 50 ~tg/ml 
fluorescent labeled low molecular mass heparin (LMMH-tyr-fitc) in 
plasma. The relative fluorescence intensity (RFI) was quantified by 
means of flow cytometry analysis (Piazolo ct al: Semin Thromb 
Haemostas 20: 227-235, (1994) Thus, heparin could be also analyzed 
by indirect detection using flow cytometry. A competctive binding assay 
for heparin and fractionated heparins was developed. 
Heparin was covalently bound to polystyrene microspheres. 5 paralell 
reactions demonstrated that heparin's functional groups required for 
anticoagulation remained intact: Using the chromogenic $2222 test 589 
_+ 97.2 antifactor Xa units/mg and using the S 2238 test 798 + 138 
antithrombin units/rag were measured. The heparin-mieroparticles 
formed complexes with antithrombin III and heparin cofactor II were 
studied by fluorescence microscopy and flow cytometry. 
The heparin and protamine beads enable the quantitative measurement 
of  heparin by flow cytometry and may be used for binding studies and 
cell sorting. 

Supported by Deutsche Forschungsgemeinschaf[, grant Ha: 1164/3-2 
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PHARMACOLOGICAL MODULATION OF TISSUE FACTOR 
PATHWAY INHIBITOR 

J. Harenberg 

1st Department of Medicine, Faculty of Clinical Medicine 
Mannheim, University of Heidelberg, Theodor-Kutzer-Ufer, 68167 
Mannheim 

After intravenous and subcutaneous injection hepadns and low- 
molecular-weight heparins release tissue factor pathway inhibitor 
(TFPI) into the blood stream. Protamine immediately reverses the 
plasma levels of TFPI to pretreatment values. A low molecular 
weight dermatan sulfate and the pentasaccharide release only 
very small amounts of TFPI after intravenous injection without a 
clear dose-depending effect. A recombinant TFPI truncated at the 
C-terminal end following Leu252 and thus lacking the basic 
sequence K T K H K R K K Q R V K, was expressed in mouse 
C127 cells. Full-length r-TFPI is a considerably more potent 
inhibitor of coagulation in plasma than r-TFPI (1-252). This 
demonstrated that the carboxy-terminus of TFPI is required for 
optimal inhibition of factor Xa. The consensus sequence of 
heparin binding regions in proteins (-X-B-B-B-X-X-B-X-) is found 
in the region of the TFPI between the aminoacids 256 and 263 (- 
K-R-K-R-K-K-Q-R-), where K represents lysine, R arginine and Q 
glycine. This proposed heparin recognition region in TFPI is 
similar to the recognition region in antithrombin III and other 
proteins. The binding between the basic region at the C-terminal 
end of TFPI and the negatively charged sulfate or carboxyl- 
groups of glycosaminoglycans may occur in a l inear manner. A 
comparison of a helical wheel diagram of antithrombin III and 
tissue factor pathway inhibitor support also the proposal of this 
form of a heparin recognition region in TFPI. 
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EFFECTS OF TFPI VARIANTS ON GENERATION OF THROMBIN 
AND FACTOR Xa IN FIBRINOGEN-DEFICIENT HUMAN PLASMA 
B. Kaiser, W. Jeske*, D. Hoppensteadt*, J. Fareed* 
FSU Jena, Medical Faculty, Ctr. for Vascular Biology 
and Medicine Erfurt, Germany and *Loyola University 
Medical Center, Dept. of Pathology, Maywood, IL, USA 

TFPI directly inhibits FXa and, in a FXa dependent 
manner, the tissue factor/factor VIIa complex. The 
study presented compares variants of TFPI (glycosy- 
lated and non-glycosylated full-length as well as 
truncated forms) with respect to their effectiveness 
on inhibition of thrombin and FXa generation in fi- 
brinogen-deficient human plasma. After activation of 
coagulation via the extrinsic (EA) or intrinsic (IA) 
pathway protease generation was measured by amidoly- 
tic assays using a fast kinetic centrifugal analy- 
zer. When the assay system was supplemented with in- 
creasing amounts of the TFPI variants the generation 
of both thrombin and FXa was inhibited in a concen- 
tration-dependent manner. All TFPI variants caused a 
stronger inhibition of thrombin than of FXa genera- 
tion after both EA and IA. Comparing the IC50 values 
clear differences in the effectiveness of the TFPI 
forms were found. The unglycosylated full-length 
TFPI was most effective after EA followed by the 
glycosylated full-length form, whereas the C-ter- 
minal truncated TFPI showed the lowest inhibitory 
activity. However, after IA the truncated TFPI was 
more effective than the unglycosylated full-length 
and nearly as effective as the glycosylated full- 
length TFPI. 
The results show that chemical modifications of the 
structure of TFPI can lead to changes in its inhibi- 
tory properties to activated clotting factors and, 
thus, to differences in protease generation inhibi- 
tion which may be of importance for a use of TFPI as 
anticoagulant and/or antithrombotic agent. 

This work was supported by the grant BMFT 07NBL01. 
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PREPARATION AND CHARACTERIZATION OF DIFFERENT FORMS OF 
TISSUE FACTOR PATHWAY INHIBITOR PRODUCED BY HUMAN ENDO- 
THELIAL CELLS 

M. Hell, K, Madlener, M. Kalbas, B. Rabenau, O. Ncrdfang', and G. MOiler- 
Berghaus 

Haemostasis Research Unit, Max-Planck-lnstitut fQr physiologische und 
klinische Forschung; " Novo Nordisk, Gentofte, Denmark 

Tissue factor pathway inhibitor (TFPI) is a multivalent Kunitz-type serine 
proteinase inhibitor of the tissue factor/factor Vlla (TF/FVIla) complex in the 
extrinsic coagulation pathway. It directly binds and inhibits FXa and, in a 
FXa-dependent manner, the TF/Vlla complex. The aim of the study was to 
isolate and characterize different forms of TFPI from endothelial cells. 
Native TFPt was purified from supernatant of EA.hy 926 ceils. Conditio- 
nated media were collected and precipitated with CdCIr The dissolved pel- 
let was further purified by getfiltration on a Sephadex G100 column running 
at a flow rate of 10 ml/h. Fractions containing TFPI activity were pooled and 
FXa affinity chron-,atography followed. TFPt was eiuted with 0.2 M Glycin 
(pH 2.5). By this method TFPI was purified 5000 fold with a specific activity 
of 6800 U/ml determined in a chromogenic assay. 
We obtained monoclonal antibodies (mab) to human TFPI by immunizing 
balb c-mice with a recombinant TFPII.,61. Finally we selected five mabs 
reacting with recombinant TFPI~.,61 from a panel of more than fifty clones. 
All these antibodies reacted with TFPIl.~61 and native TFPI using an ELISA 
technique. The affinity of these antibodies to TFPI was verified by using 
ELISA, comprising TFPI,.~6 ~ as antigen, and varied from 3 to 10 nM. After 
SDS-PAGE under reducing conditions purified native TFPI was blotted on 
a nitrocellulose membrane and detected with an anti-TFPI antibody. 
Western Blot analysis revealed that one mab (MH5) detected three major 
forms of TFPI with molecular weights of 54, 50 and 43 kDa. The results 
indicate that different forms of TFPI are released by EA.hy 926 cells, 
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Methods to monitor the effects ofGlycoprotein IIb/IIIa-inhibitors. 

H. K, Breddin, S. Keppler 

International Institute of Thrombosis and Vascular Diseases, Frankfurt a.M. 

Glyeoprotein IIb/IIIa- inhibitors are developed by different drug companies 
as antithrombotic agents. The first drug studied was an antibody against 
GP IIb/IIIa ( Centoeor C7E3 ). Newer agents have been synthetized. The 
effects of GP lib/Ilia- idhibitors can be studied by measuring aggregation, 
fibdnogen binding to platelets, platelet activation (FACS) but also by 
measuring adhesion.The congenital defect which is mimicked by GP IIb/lIIa- 
inhibitors is Glanzmanns Thrombasthenia. In this disorder Platelet aggregation 
induced by ADP or Collagen, platelet adhesion to silieonized glass and the 
newly developed "platelet induced thrombin generation time"(PITT) are simple 
and sensitive tests, the results of which are well correlated with the reduction of 
C_rp llb/llIa receptors.If GP IIb/IIIA receptor antagonists are used together 
with aeetylsalieylic acid, as has been done in recent trials, aggregation is less 
suited and less specific for the monitoring of these new agents.We have 
studied the effect of DMP 757 (Dupont) and MK852 (MSD), two new 
Gp IIb/DIa antagonists in vitro on platelet aggregation (ADP in micromolar 
final concentration), platelet adhesion ( Breddin 1964, Thrombos. Diathes. 
Haemorrh,12,269,1964) and on PITT ( Basic-Micic et alHaemostasis 22, 
309,1992). Both agents inhibit platelet adhesion and aggregation in a dose 
dependent manner. 0.0l Lag/nil PRP of DMP 757 reduce platelet adhesion 
by 50% and aggregation by 20 %, 0.025 ~tg/ml result in a 70 % inhibition 
of aggregation and adhesion, 0.05 tag/ml PRP almost completely inhibit both 
adhesion and aggregation. PITT is slightly less sensitive to DMP 757:0.01 
~tg/ml are ineffective, 0.025 ~tg/ml show a 15 % prolongation and 0.05 lag/ml 
more than double the PITT-time.Very similar results were obtained with 
MK 852. ASA has no effect on PITT and on the adhesion test. Both 
parameters are simple to perform and seem well suited to monitor the effects 
of GP I/b/IIIa- inhibitors.These methods may help to define the therapeutic 
window for these new antithrombotie agents and they may also be useful in 
reducing the risk of bleeding in further clinical trials. 
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PLATELET FUNCTION IN PATIENTS WITH CEREBRAL ISGHEMIA : COMPARATIVE 
EVALUATION OF 4 DIFFERENT METHODS 

Wendt N., Eicke M., Prange H., S~ling U., K~hler M,  Wieding J.U. 
University Hospital, G6ttingen 

Patients with cerebral ischemia are often treated with anti-platelet drugs 
without having shown an increased platelet activation. The aim of this 
study was, therefore, to examine parameters of platelet function in patients 
with acute cerebral ischemia or recurrent events in their history and in 
patients with severe stenosis of the carotid artery. Platelet function was 
analyzed using the Born aggregometry, the in vitro bleeding time (acc. to 
Kratzer & Born), the resonance thrombelastcgraphy (acc. to Hartert) and 
the flow cytometry analysis of CD41, CD42, CD62 and CD63. 
In a first evaluation of n = 27 cases, the group of patients with an anamne- 
stic recurrence of ischemic events was particularly striking : 
The in vitro bleeding time of 69 +13  s was significantly shorter in compari- 
son to that of the other patients (160 +49  s); it correlated with the bleeding 
volume of 67 4- 11 ul vs. 155 4- 39 ul (patients with anti-platelet drugs were 
excluded since they showed distinctly longer bleeding times). In these pa- 
tients with recurrent ischemic events the platelets beared 32 to 38% more 
glycoproteins Gp la and Gp lia/~;b expressed on their membrane. 
With the exception of 3 patients, no platelet activation was detectable, 
neither by CD62 nor by CD63. Notably, these markers of platelet activa- 
tion did not correlate with parameters of platelet 'activability', e.g., in the 
aggregometry. 
The evaluation of the Born aggregometry data showed the maximal slope 
in the platelet aggregation curve (e.g. after addition of 0.2 mg/ml collagen) 
to be a better parameter for a decrease or a relative increase in platelet 
aggregability than the maximal aggregation, which ist normally stated. 
Using this evaluation, 4 patients demonstrated a relatively reduced respon- 
se to the anti-platelet therapy; consequently their dosages were increased. 
The resonance thrombelastography did not seem suited for detection of 
abnormal platelet function in neurologic patients. However, even a sub- 
cutaneous low-dose therapy with heparin seems to cause significant pro- 
longations in the r+ f  time of the RTG (1310__+290 vs. 820__+150 s). 
In conclusion, further investigations are necessary to prove that platelet 
function analysis e.g. by flow cytometry or in vitro bleeding time is helpful 
in diagnosis or therapy of neurologic patients. 
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QUALITY CONTROL AND STANDARDIZATION OF FLOW CYTOMETRIC 
PLATELET ANALYSIS 

S. Badage, G. Rothe, G. Schmitz 
institute for Clinieai Chemistry and Laboratory Medicine, University of 
Regensburg, F.R.G. 

Flow cytometdc analysis of ex vivo activation or in vitro stimulation of platelets is 
an important aspect in quality control of platelet concentrates upon storage and in 
the diagnosis of diseases associated with platelet hyper- or hyporeagibility such as 
atherosclerosis, diabetes and hematological disorders. Altered surface densities of 
platelet specific antigens such as an increased expression of Gpllb/llla (CD41a)I 
GMP-140 (cD62), Gp53 (CD63) and a decreased expression of Gplb (CD42b) can 
serve as markers of piatelet activation. Despite a high sensitivity of the flow cyto- 
metric tesls for the determination of platelet activation, the assay results highly 
depend on methodological aspects such as different sample preparation tech- 
niques, the selection of antibody clones and conjugates, and differences in flow 
cytometdc analysis. 
In order to achieve a better standardization of platelet analysis, our laboratory or- 
ganized two external quality assessment tdals in 1994. The concept was based on 
the non-fixative stabilization of test samples avoiding epitope destruction, a stan- 
dardized pmtocal for sample preparation but use of the participating laboratodes 
own antibodies, and the intedaboretory calibration of fluorescence intensities using 
calibrated goat-anti-mouse beads. The antibody clusters selected for the tdat in- 
cluded weakly expressed antigens showing increased expression upon cellular ac- 
tivation as well as the highly expressed CD42b antigen which shows a decrease of 
expression upon activation. 
Samples of one freshly separated and one stored (four days) platelet concentrate 
each stabilized with theophylline and MgCI 2 were send to the participating labora- 
tories. All participants were able to analyse the samples at the following day, cor- 
responding to the given protocol. The results showed comparable relative fluores- 
cant values for the CD42b antigen for most participants. A significant number of 
participants, however, reported difficuffies in the analysis of the weakly expressed 
CD62 and CD63 antigens. List mode files sent in by the laboratories for evaluation 
revealed a high heterogeneity in analysis especially regarding the contamination of 
flow cytometdc light scatter signals by debds. Furthermore, difficulties were en- 
countered in the antibody specific calibration of fluorescence intensities using the 
goat-anti-mouse calibration beads mailed with the test samples. The results ob- 
tained suggest, that a lack of inter-laboratory standardization of flow cytometdc 
platelet analysis still is a major problem in platelet surface antigen analysis. The 
development of detailed consensus protocols on methodological aspects of 
platelet anatysis and external quality control schemes, therefore, shoutd be impor- 
tant steps towards a wide clinical application of these assays. 
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COMPARISON OF 13-THROMBOGLOBULIN, FLOW CYTOMETRY, 
AND THROMBOAGGREGOMETRY TO STUDY PLATELET 
ACTIVATION 

A.C. Matzdorff, B Kemkes-Matthes, H. Pralle 

Dpt, of Internal Medicine, Hematology/Oncology Division, Justus-Liebig- 
University, Giessen, Germany 
Introduction: Platelet activation is manifested by the release of c~-granule- 
contents, e.g. 13-thromboglobulin (I3-TG), and the appearance of a-granule 
membrane protein 140 (GMP-140) on the platelet surface. Thromboaggre- 
gometry measures the formation of platelet aggregates after addition of a 
stimulating agent. This study compares GMP-140 expression, release of 13- 
TG, and platelet aggregation as markers of platelet activation in vitro. 
Methods & Results: Anticoagulated whole blood was activated with diffe- 
rent concentrations of thrombin. 13-TG plasma levels were determined with 

a n  ELISA. There was a significant increase after stimulation with 0.01 and. 
0.04 U thrombin/ml. Flow cytometry showed an increase of GMP-140 ex- 
pression on the platelet surface, however, there was considerable interindivi- 
dual variability. Thromboaggregometry of platdet rich plasma did not show 
formation of platelet aggregates with 0.05 U thrombin/ml, only with 0.1 
U/ml, while flow cytometry of the same samples detected an early and sig- 
nificant increase in GMP-140 expression. 
Conclusion: []-TG seems to be a more sensitive marker of platelet activation 
than GMP-140. An explanation would be, that after stimulation with low 
doses ofthrombin o~-granules release [3-TG via the surface connected canati- 
cular system, before a-granules fuse with the outer platelet surface and 
GMP-140 becomes detectable. A method is presented to study platelet acti- 
vation with flow cytometry in vitro. 
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RGDS AND DISSOCIATION OF GPIIb/ltia INCREASE 
STIRRING-INDUCED GENERATION OF REACTIVE 
OXYGEN SPECIES IN SAMPLES OF WHOLE BLOOD 
W. Lfsche, S. Krause, B. Manthey, K. Schlee, H. Redlich, 
P. Spangenberg ", S. Heptinstall §  
University Hospital Jena, Centre for Vascular Biology and 
Medicine Erfurt; Technical University Jena, Faculty of  Bio- 
medical Engineering*; Department of Medicine, University 
Hospital Nottingham. 
Adhesion of ptatelets to neutrophils can result in a mutual cell 
activation. P-selectin and the fibrinogen receptor GPIIb/IIIa are 
involved in platelet-neutrophil adhesion, but little is known 
about the role of both receptors for the activation of neutrophils 
by adherent platelets. 
Stirring samples of whole blood (WB) results in some 
spontaneous platelet aggregation (SPA) and increases the 
adhesion of platelets to neutrophils and monocytes. We 
observed that stirring WB, but not platelet-rich plasma, also 
induces a generation of reactive oxygen species measured as 
iuminol-enhanced chemiluminescence (CL). After 10 min of 
stirring CL signals were 2- to 4-fold higher when compared to 
unstirred samples. Stirring induced CL was higher in heparin- 
or hirudin-WB when compared to citrated WB. EDTA which is 
known to inhibit both platelet aggregation and p la te le t -  
leukocyte adhesion abolished stirring-induced CL. We have 
previously observed that RGDS .(that inhibits fibrinogen 
binding to platelet) as well as a dlssociation of GPIIb/IIIa 
significantly reduce platelet-neutrophit adhesion. However, 
when RGDS was added to WB or the samples were incubated 
for 30 min at 37~ with EDTA to dissociate GPIIb/IIIa (CaCI 
was then added) stirring-induced CL, but not baseline CL wa~ 
significantly enhanced (3- and 2-fold, respectively). 
The results indicate that inhibition of fibrinogen binding to 
platelets may increase their potency to induce ROE generation 
in leukocytes. 
This study was supported by the BMFT (07NBL01). 
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GP Ilblllla SPECIFIC INHIBITION OF PLATELET AGGREGATION BY THE 
FIBRINOGEN RECEPTOR-ANTAGONIST MK~852 

Wittig K, Rothe G, Schmitz G 
Institute for Clinical Chemistry and Laboratory Medicine, University of 
Regensburg, F.R.G. 
Platelet activation and prethrombotic syndromes are major clinical problems in 
patients with cardiovascular diseases. Available drugs such as aspidn and ticlopid- 
ine represent a clinically effective approach in the treatment of syndromes 
involving vascular occlusion. However, due to incomplete inhibition of platelet ag- 
gregation, irreversibility and long half-life of action these drugs are only of limited 
value in patients where increased platelet aggregability occurs at the same time 
with an increased dsk of bleeding (e.g. surgical intervention, stroke). Recent ad- 
vances in the understanding of the biochemical mechanisms of platelet aggrega- 
tion suggest that the final obligatory step is the binding of fibdnogen to an acti- 
vated membrane glycoprotein complex, Gp lib/Ilia. Inhibition of this mechanism by 
specific ligands with a similar conformation to the Arg-Gly-Asp recognition site 
charactedstic for fibrinogen may result in highly specific antithrombetic agents. 
The goal of our study, therefore, was the independent in vitro charactedzation of 
the specific interaction of MK-852 with the Gpllb/llla complex and of potential MK- 
852 effects on platelet activation unrelated to this glycoprotein. Our experiments 
revealed in a whole blood dual colour flow cytometry assay of platelet activation 
by TRAP-6 or ADP no significant differenr in the increased expression of GMP- 
140 or the decreased expression of Gplb after incubation with the antagonist. MK- 
852, in contrast, induced a strong and specific increase of Gpllb/llta expression on 
the platelet surface alone or in cooperation with different agonists. Specificity of 
MK-852 actions for RGD-binding sites was shown by the .competing effect of 
preincubation with the tetrapeptide RGDS. The correlation of MK-852 effects on 
increased Gpllb/llla expression to its inhibition of fibdnegen binding mediating 
platelet aggregation was charactedzed in further experiments. For this purpose 
binding of fibdnogen to ADP-stimulated platelets was analyzed using a polyclonal 
anti-fibdnegen FITC-conjugated antibody in a whole blood assay simultaneously 
with identification of platelets based on Gpib expression using a CD42b-PE anti- 
body. In this studies MK-852 dose-dependently inhibited binding of fibdnegen to 
activated platelets with nanomolar potency. Our results suggest that specific ef- 
fects of MK-852 related to inhibition of platelet aggregation can be dose-depen= 
dently determined in patient samples at the same time as parameters of plateiet 
activation. This assay should be of use for the individual dsk assessment and 
monitoring of efficacy of treatment in patients undergoing antithrombetic therapy. 
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Ant i -GP l ib / I l ia  a n t i b o d i e s  in a pa t i en t  w i t h  pseudo-  
thrombocytopenia in the presence of EDTA and sod ium-  
ci t rate but not in the presence of hepar in 

G. Huhle, J. Harenberg, T. Nebe and D.L. Heene 

I. Medizinische Klinik, Fakult&t f~r Klinische Medizin Mannheim, 
der Universit~t Heidelberg, Theodor-Kutzer-Ufer, 68167 Mannheim 

Thrombocytopenia is a laboratory artifact caused by platelet 
aggregation in vitro due to IgM-class antibodies against surface 
antigen on platelets. The electronic platelet count shows spuriously 
low platelet numbers despite a normal amount of platelets in vivo. 
We here report on a patient who entered our clinic with acute 
myocardial infarction. Platelet counts in EDTA as well as in a 
sodium-citrate showed platelets < 20.000/p.I. Therefore, a chronic 
Werlhof-disease was suspected and was regarded as a 
contributing cause of the myocardial infarction. Thus, the patient 
was treated with high-dose intravenous cortisone. Platelet count 
did not increase in EDTA and sodium-citrate anticoagulated blood. 
Neither high-dose intravenous immunoglobuline IgG did lead to an 
increase in peripheral platelets. Microscopic finding revealed a 
platelet aggregation in vitro and was confirmed in aggregation 
tests. Then, blood was anticoagulated with heparin and subjected 
to analysis. Data revealed normal platelet counts, no spontaneous 
aggregation and normal aggregation tests (ADP and collagen 
induced aggregation). Flow cytometry analysis of EDTA and 
sodium-citrate anticcagulated blood showed a decrease in platelet 
CD41 surface antigen to 10 % (normal > 75 %) indicating plateiet 
aggregation via GP l ib/I l ia receptor. No decrease in CD41 on 
platelets was seen in heparin anticoagulated blood. 
The findings show that pseudo-thrombocytopenia may occur in 
both EDTA and sodium-citrate ant icoagulated blood and is 
mediated by GPllb/l l la antibodies. Heparin anticoagulation of blood 
may be of help in unmask ing this form of pseudo-  
thrombocytopenia. 
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" "FILE EVALUATION OF A GLYCOPROTEIN IIB/IIIA INHIBITOR ON 
PLATELET AGGREGATION AND ACTIVATION AS DETERMINED BY 
PLATELET AGGREGOMETRY AND FLOW CYTOMETRIC ANALYSIS 

Holness S., Koza M.J., Walenga J.M.,  Shankey T.V., Fareed J. 

Loyola University Medical Center, Maywood, IL 

We investigated the effects of a synthetic glycoprotein (GP) IIb/IIIa 
inhibitor (DMP 757; DuPont-Merck) in platelet rich plasma collected from 
normal donors (N=10). This inhibitor produced a dose and agonist 
dependent inhibition of platelet aggregation with an ID~ ranging from 1 to 
3 /zg/ml. In addition, whole blood samples were collected from the same 
group of donors for platelet activation analysis as measured by flow 
eytometry with this inhibitor. The blood was then placed into 3 prewarmed 
tubes at 37~ containing either 100 ~l of saline, 50 #l of saline or 50 ~tl of 
recombinant tissue factor (r-TF) (200 pg/ml, final). Aliquots (50/zl) were 
taken, fixed in 1 ml of 1% paraformaldhyde (incubated at 4~ for 30 
minutes) and labeled with anti-GP IIIa  (CD61) and anti-granular 
membrane protein 140 (CD62). Labeled samples were then analyzed for 
platelel activation on a flow cytometer (EPICS u, Coulter). Saline control 
samples demonstrated normal basal levels of CD62 expression (2-4%). 
Platelet activation (% CD62 positive cells) was observed in the both r-TF 
samples with or without the GP I Ib / I I Ia  inhibitor (CD62 expression ranging 
from 45.9 + 10.2 to 47.2 + 2.2 in both sets of tubes). However, the 
samples containing DMP 757 the platelets demonstrated significantly lower 
amounts of platelet fragments than the control r-TF activated samples 
(1.3% + 0.2, 13.6% + 3.1, respectfully). It is therefore concluded that 
although the platelets can be activated with this inhibitor they do not 
undergo the same receptor transformation in the presence of the DMP 757. 
Furthermore, this data suggests that TF may have significant role in 
platelet activation as a result of interventional cardiologic procedures which 
produces a massive release of TF. The use of DMP 757 in these procedures 
may limit TF platelet mediated early and late reclusion. 
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PREPARATION AND CHARACTERIZATION OF MONOCLONAL 
ANTIBODIES AGAINST PLATELET GLYCOPROTEIN IB 
Kropp B., Madlener K., M011er-Berghaus G., and P5tzsch B. 
Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

Platelet glycoprotein Ib (GPIb) is a transmembrane heterodimer con- 
sisting of a larger a-chain (GPIb~; Mr 143,000) and a smaller disul- 
fide-linked I~-chain (GPIb~: Mr 22,000). Through von Willebrand 
Factor binding GPIb mediates platelet adhesion to the vascular 
subendothelium, especially under conditions of high shear flow. In 
order to study structure/function relationships of GPIb a series of 
monoclonal antibodies has been generated and characterized. GPIb 
was purified from fresh platelet concentrates. In this method GPIb is 
sotubilized from the platelet membrane by incubation of the isolated 
platelets in a buffer containing 0.1% Triton X-100 and N-ethylmalei- 
mide. After Triton X-114 extraction the GPIb containing fraction was 
subjected to wheat germ agglutinin-sepharose 4B affinity chromato- 
graphy followed by Q-sepharose ion-exchange chromatography. 
Starting from 8,000 mg protein 18 mg of purified GPIb were obtain- 
ed showing a purity of 96% as checked by BCA protein assay and 
SDS polyacrylamide gel electrophoresis (SDS-PAGE). Two-dimen- 
sional unreduced/reduced SDS-page, two-dimensional isoelectric fo- 
cusing, and Western Blot analysis using the commercially available 
monoclonal antibody SZ-2 showed the typical molecular pattern of 
GPIb. The purified GPIb was used to immunize Balb/c mice and ge- 
nerate monoclonal antibodies. Epitope specificity of the monoclonal 
antibodies were tested using the purified GPIb, washed human pla- 
telets, and platetets isolated form a patient with Bernard-Soulier- 
Syndrom. Using this approach six different antibodies directed 
against the vWF binding site of GPIb,, against the transmembrane 
region of GPIb,, and directed against GPIb~ were identified. Using 
these antibodies in combination with a polyclonal antibody raised in 
chickens an ELISA will be developed allowing determination of GPIb 
and glycocalicin. 
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Flow Cytomet ry  as a Tool  to Determine Cytapheres is - induced 
Platelet Activation (PA) 

K. Gutensohn 1, N. Bartsch 1, A. Sputtek', I. Ganschow', U. Cassens  2, 
P K(Jhnl ~ 

Dept. of  Transfus ion Medic ine and Transplantat ion Immunology, 
Universi ty Hospital  Eppendor f  / Hamburg, 2 University Hosp i ta l  

MOnster, FRG 

During ext racorporeal  circulation blood is exposed to shear  forces 
and artificial surfaces leading to platetet activation. We investigated 
the kinetics and the extent  of activation in 10 heal thy vo lun teer  
donors  dur ing con t inuous - f l ow  centr i fugat ion p la te le tpheres is  
(COBE Spectra*,COBE; AS 104| Precytapheresis blood 
samples were obtained via a venous catheter (17 G), all other blood 
samples via a three-way faucet within the outlet line at 0, 5, 10, 15, 
30 and 60 minutes. Blood samples  were immediately f ixed with 
glyoxal,  pa ra fo rma ldehyde  and buffer, di luted with glycine and 
stored at + 4 ~ C as descr ibed by Patscheke and Ruf. Prior to f low 
cyto-metr ic analysis, all samples were incubated with monoclonal  
ant ibodies (ma) CD41a, CD42b, CD62, CD63. 10,000 events were 
acquired in a l i fe-gate setting. After subtraction of the isotype control 
results were expressed as platelet activation (Rinder, T rans fus ion  
33, 1993). Surface express ion of act ivat ion-dependent  ma CD62 
and CD63 increased over  the course of cytapheresis. Maximum 
values (CD62) were reached after 60 minutes in 7/10 donors. In all 
donors a signif icant initial peak of CD62 expression could be seen 
within 15 minutes, thus indicat ing the early onset  of  act ivat ion. 
Max imum CD63 PA was measured  within 30 minutes in 9/10 
subjects. CD41a slightly decreased over  time in 9/10 donors. There 
is ev idence that act ivated platelets are cleared more rapidly f rom 
the circulation after transfusion. Hence, f low cytometric analysis of 
platelet act ivat ion may be helpful in donor  selection prior to cyta- 
pheresis, fur ther deve lopment  of platelet collection equipment  and 
therefore may help to improve the quality of platelet concentrates. 
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CHRONIC ASPIRIN (lOOmg/d) INTAKE LEADS TO DECREASED 
INTRAVASCULAR PLATELET ACTIVATION IN PATIENTS WITH TYPE I 
DIABETES 

Raic I, Schwippert B, Schmidt-Soltau C, Rhsen P, Tsch6pe D 

Cellular Haemostasis and Clinical Angiology Group, Diabetes Research 
Institute at the Heinrich Heine University, Duesseldorf 

In patients with diabetes a reduced inhibition of platelet aggregation by 
aspirin has been reported in vitro. We investigated whether inhibition of 
platelet aggregation by acute or long-term aspirin application will 
effectively reduce the level of activated platelets in vivo in type I 
diabetics as compared to controls. Adhesion molecule expression (P- 
selectin, Thrombospondin, lysosomal GP53, activated fibrinogen 
receptor) was investigated as direct cellular marker of platelet 
activation fol lowing collagen and thrombin stimulation in 13 healthy 
volunteers with and without in vitro preincubation of 55nM and 55~M 
aspirin. In addition, the percentage of sample platelets exposing these 
activation dependent molecules was determined as quantitative 
measure for the level of intravascular activation before and following 
intake of lOOmg/ d aspirin s for seven days in five type I diabetics as 
compared to five age and sex related controls. Acute aspirin exposition 
of sample platelet in vitro did not inhibit stimulated adhesion molecule 
expression at either concentration tested. In contrast, seven days of 
low-dose aspirin (100 mg/d) treatment resulted in a clinical significant 
reduction of intravsal platelet activation in healthy controls and also in 
diabetics: P-selectin -77.4% p<O.05 (Ko) vs -44.1% p<O.O5 (D); 
Thrombospondin: -46.3% n.s. (Ko) vs -59.9% p<0 .05  (D); Lysosomal 
GP53: -47.2% p<0 .05  (Ko) vs -19.6% n.s. (D); activated fibrinogen 
receptor: -31.7% p<O.05 (Ko) vs -38.1% n.s. (D), It is concluded aa) 
that chronic low-dose aspirin reduces intravasal platelet activation in 
non- diabetic and type-l-diabetic subjects, bb) that low-dose aspirin 
possibly inhibits cytoadhesive cell reactions indirectly and cc) that 
activation dependent platelet immune subtyping may evolve as a 
suitable test for selection of individual patients with activated 
circulating platelets and for monitoring the clinical eff icacy of 
antiplatelet drugs. 
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Activation markers of platelets and coagulation after DDAVP infusion 
in healthy subjects 

D. A. Tsakiris 1 , W. E. Haefeli 2, L. Linder 2, B. Steiner 3, G. A. Marbet 1 

1Haemostasis Laboratory DCL, University Hospital Basel, 2Division of 
Clinical Pharmacology DIM, University Hospital Basel, 3pharrna 
Division, Preclinical Research, F. Hoffmann-La Roche Ltd, Basel, 
Switzerland 

DDAVP (1-deamino-8-D-arginine vasopressin) is widely used in the 
treatment of various mild bleeding disorders. Besides a few benign 
side effects, arterial thromboses have also been discussed as rare but 
severe complications. In order to find out whether haemostatic 
mechanisms become activated under DDAVP, specific activation 
markers and stable glycoproteins of the platelet membrane, such as 
activated CD41 (act. GP lib/Ilia), CD63 (Lysosome Integral Membrane 
Protein), CD61 (GP Ilia), CD42b (GP Ib), CD36 (GP IV) and markers of 
thrombin generation, such as thrombin-antithrombin III complex (TAT) 
and prothrombin fragments 1 +2  (F 1 +2), were measured in 9 healthy 
young subjects before and one hour after intravenous infusion of 0.4 
pg/kg body weight DDAVP. Activation specific monoclonal antibodies 
and f low cytometric techniques were used for detection of platelet 
activation. A slight but statistically significant activation of CD41 was 
found (p<0.05).  This was not associated with signs of irreversible 
platelet activation as indicated by normal values of CD63. Despite the 
marked increase of factor VIII:C and yon Willebrand factor antigen by 
a factor of 3.0 and 3.7 respectively (p<0.01)  and the shortening of 
APTT (p<0.01) ,  no changes in TAT or FI+ 2 were found. Thrombo- 
modulin remained unchanged indicating absence of endothelial cell 
damage. In conclusion no overall activation of haemostasis or 
endothelial damage was detected one hour after DDAVP infusion. The 
partial platelet surface activation may be irrelevant in young healthy 
subjects but in elderly patients with extensive atherosclerotic lesions 
or concomitant vascular risk factors a minor increase of platelet 
reactivity may add to the risk of arterial thrombosis. 
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PAPTA-Study: Platelet Activation in Patients with Percutaneous 
Transluminal Angioplasty. (1. Design of the study) 

D.A. Tsakiris 1 , M. Tsch~pl 2, B. Steiner 3, K. J~Jger 2, G.A. Marbet 1 

1Haemostasis Laboratory DCL, 2Division of Angiology DIM, University 
Hospital Basel, and 3pharma Division, Preclinical Research, F. 
Hoffmann-La Roche Ltd, Basel, Switzerland. 

Damage of the intima and endothelial cells are considered causal factors for 
reoeclusions after percutaneous transluminal angioplasty (PTA). Aim of the 
PAPTA-Study is the assessment of activation of platelets or coagulation 
mechanisms before and after PTA by appropriate markers and their role as risk 
indicators for reocclusion. Patients undergoing an arterial catheter intervention 
(PTA or thrombus aspiration with local fibrinolysis) are suitable for the study. 
They are clinically controlled before, 48h, 3 and 6 months after intervention 
(vascular parameters, duplex scanning). Venous blood samples are taken 
before and lh, 24h, 48h, 3 and 6 months after intervention. Intraarterial blood 
samples are taken distally to the lesion immediately before and after dilatation. 
Platelet activation is assessed immunolegically using flow cytometry and 
specific monoclonal antibodies against platelet activation markers, such as 
activated CD41 (act. GP lib/Ilia), CD63 (Lysosome Integral Membrane Protein) 
and CD62 (GMP-140 or PADGEM). More stable platelet membrane 
glycoproteins, such as CD61 (GP Ilia) and CD42b (GP Ib) are also measured. 
In vitro activated gel-filtered platelets from healthy blood donors serve as 
controls. Plasmatic markers of thrombin generation are also measured, e.g. 
thrombin antithrombin Ill-complexes (TAT) and prothrombin fragments 1 +2 
(F1 + 2)- The evaluation of the first 33 patients shows that activated platelets, 
in terms of increased expression of act.CD41 and CD63, combined with an 
increase in TAT (3.7+1.8 vs 11.1+10.6 #g/L) and F1 +2 (1.4+0.8 vs 2.0+ 
1.5 nmol/L), are found in the first few hours after intervention, declining 
thereafter. This activation is less extensive than the maximum seen with 
control platelets stimulated in vitro. Whether persistence of in vivo activation 
represents a risk factor for arterial reocclusion can be estimated at the end of 
the study after evaluation of all clinical and treatment parameters. 
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Platelet Activation (PA) Profiles in Donors Following Cytapheresis: 
A Flow Cytometric Follow-up for 4 Days 

K. Gutensohn 1, N. Bartsch 1, U. Cassens 2, A. Sputtek', I. Ganschow', 
P. Kt3hnl 1 

Dept. of Transfusion Medicine and Transplantation Immunology, 
1 University Hospital Eppendorf / Hamburg, 2 University Hospital 
MOnster, FRG 

Platelet activation has been observed in various extracorporeal 
circulation systems. PA may be caused by different mechanisms 
and reflects an impairment of platelet function. Ten healthy 
volunteer donors were studied to determine the duration of in-vivo 
PA caused by automated plateletpheresis (COBE Spectra | COBE 
Corp., USA; AS 104 | Fresenius Corp., FRG). Blood samples were 
drawn via a three-way faucet within the outlet line before the end of 
cytapheresis (day 1) or at 24-hours intervals after cytapheresis via 
siliconized fistula needles (17G; days 2 to 5), respectively. All 
samples wore immodiate!y fixed with glyoxal, pare, formaldehyde 
and buffer, diluted with glycine and stored at + 4* C as described by 
Patscheke and Ruf and examined by flow cytometry (FACScan ~, 
Becton Dickinson Corp., USA). Platelets were stained with 
monoclonal antibodies (ma) CD41a, CD42b and activation- 
dependent ma gmp140 (CD62) and gp53 (CD63; Dianova Corp., 
FRG). 20,000 signals were analyzed in a life-gate setting for FITC 
fluorescence to measure the amount of platelet-bound ma. After 
subtraction of the isotype control, PA was expressed as described 
by Rinder (Transfusion 33, 1993). Platelets which have been 
activated by cytapheresis can circulate for up to 3 days as detected 
by activation-dependent neoantigens. The maximum PA was 
observed at day one in 8/10 donors. The percentage of activated 
platelets declined in all donors except 2 over time. As the 
therapeutic efficacy of activated platelets may be reduced, a 
sufficient period of time should be allowed between repeated 
cytapheresis procedures. 
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Desmopressin (DDAVP) Effects the Shortening of the Acetyl Salicylic Acid 
(ASA) Prolonged Bleeding Time by Plasma and Platelets. 

Beck KH, Molar P, Bleckmaun U, Kretschmer V, Schweer H*. 
Dept. of Transfusion Medicine and Hemostaseology, *Dept. of Pediatrics, Univ.- 
Hospital Marburg. 

Introduction: The pathomechanism of DDAVP dependent shortening of the ASA 
prolonged bleeding time is still unclear. We investigated with a modification of the In 
vitro bleeding test (1VBT, Thrombostat 4000), if this effect of DDAVP is due either 
to a plasma factor or platelets or both. Study protocol: 16 healthy volunteers 
received 100 mg of ASA. Blood samples were taken at time 0,  as well as 12 hours 
alter ASA Ingestion, resp.. At that time a second dose of ASA (100 rag) was given. At 
time 24, DDAVP (0.4 Ixg/kg bw in 250 ml 0.9% NaCI) was applied Intravenously. 
Blood sampling was continued at times 26 and 32. Then, the same dose of DDAVP 
was administered., because IVBT occlusion time (OT) had increased agaIn. Last check 
was at time 34. To differentiate the possible effect of DDAVP on plasma and platelets, 
resp., a mixture of 800 I11 citrated whole blood (CWB) before DDAVP (24 hrs) with 
200 p.l of platelet poor plasma (PPP) or 200 I~1 of platelets after DDAVP, resp. was 
composed and tested by IVBT. 200 ~tl of PPP or platelets before DDAVP 
administration served as control. To exclude Thromboxane (Tx) A 2 as the key 
reacting agent in plasma the main metabolite 11-dehydro-TxB, was measured by mass 
spectromelry. Additionally the vWF related antigen and the ristocetin cofactor 
activity were registered. VWF concentrate (Haemate Behring, 35 U/ml) dissolved in 
200 ~tl of PPP of volunteers, who took ASA in the same way as described above, was 
added to 800 Itl of CWB of the same volunteers. Results: The 1VBT correlated well 
with the change of plasma vWF induced by DDAVP (r 2 = 0.99). OT was significantly 
shortened by PPP (99 to 69 see, p < 0,001, test of Mann and Whitney) or platelets 
(99 to 83 see, p = 0.01) after the first application of DDAVP when added to CWB in 
comparison to the addition of PPP or platelets before DDAVP. A second DDAVP 
administration caused another shortening of OT which was not significant. Also the 
PPP containing vWF concentrate lead to a dear shortening oftbe OT. No relevant 
plasma Tx increase could be measured after DDAVP administration. In conclusion 
the effect of DDAVP on ASA prolonged bleeding time is a combinded effect of 
plasma and platelets. In plasma the vWF seems to play the main role. The effect on 
platelets remains still unclear. 
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INFLUENCE OF DIAGNOSTIC AND INTERVENTIONAL 
CORONARY ANGIOGRAPHY ON PLATELET AGGREGATION 
AND ITS INHIBITION 

Th. Scarlat, R. Voss 

From the Department of Internal Medicine, Division of Cardiology, 
Justus - Lieb~g - University Gief~en 

Platelet aggregation studies were performed to study the influence of 
coronary angiography and angioplasty onto the aggregation pattern of 
platelets. Three groups of patients (pts) were investigated: pts with a 
diagnostic coronary angiography (coro) receiving no aspirin (group A, n 
= 7), pts  with acoro receiving a low dose aspirin therapy for ~.t least one 
week (groupB, n = 15) and pts with a PTCA who got 500 mg aspirin 
i.v. before PTCA in addition to a low dose aspirin therapy (group C, n 
= 13). Citrated blood samples were drawn on the morning of the 
angiography (V), one hour after the end of the procedure (N1) and on the 
following morning (N2). The following aggregations were performed 
in platelet-rich plasma: collagen (2 #g/ml, COL), ADP (2 and 5 #tool, 
ADP2 and ADP5), arachidonic acid (1,5 retool, AA), adrenalin (100 
#mol, ADR) and ADP + PGE1 (ED50 for the PGEl-mduced inhibition 
of the 5/zmoI ADP aggregation ). 

Results: group A ~rouo B group C 
AA(%) 55.2/48.0/43.5 ~'.0/i0.7"/9.3 5.1/9.4"/10.5" 
ADR(%) 55.3/49.3/49.7 26.4/36.9*/33.6* 20.0/33.5"/10.5" 
ADP2(%) 49.8/55.6/51.6 39.7/46.5*/39.5 36.4/50.0*/46.8* 
ADP5(%) 60.0/65.6"/61.9 58.8/59.3/58.2 57.7/63.5*/58.9 
COL(%) 71.8/75.7/74.0 73.9/71.3/72.4 74.5/73.5/72.5 
ED50 40.6/56.3/68.3" 41.0/8 I. 8"/] 07.2" 35.7/73.7 */123.7" 
(PGE1, ng/ml) 
~data are given as the mean values of  the V/N1/N2 blood samples; 

p<0 .05  vs. V-sample) 

Conclusion: (1) despite a low-dose aspirin therapy, coronary 
angiography and angioplasty induced an increase of platelet aggregability 
measuredex vivo; (2) the greatest difference in the follow-up was seen in 
the PGEI- induced inhibitmn of ADP-aggregation, which proved to be 
the most sensitive aggregation method to detect an in vivo platelet 
alteration. 
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HUMAN PLATELET CD36 (GPIIIB, GPIV) BINDS TO 
CHOLESTERYL-HEMISUCCINATE AND CAN BE PURIFIED BY 

A SIMPLE TWO-STEP METHOD MAKING USE OF THIS 
PROPERTY 

A.Kronenberg, B.Kehrel 

University of Muenster, Department of Internal Medicine, Haemostasis Research, 
Muenster 

CD36, also known as glycoprotein (GP) IIIb or GPIV, is a major 
integral membrane glycoprotein of the human platelets. 

CD36 is a member of family of proteins discovered very recently. Other 
members of  which are so far LIMPtI, CLA-I, FAT, and SR-BI. The 
functions of LIMPII and CLA-1 are still unknown. The FAT-protein of  
adipocyte membranes is 85% homologous with CD36 identified in human 
platelets and is involved in binding and transportation of long-chain fatty 
acids. The SR-BI protein has about 30% identity with CD36 and is assumed 
to function as a class B scavenger receptor that mediates the endocytosis of  
modified and unmodified lipoproteins 

The homology of CD36 to other proteins that are involved in lipid 
metabolism prompted us to investigate whether human phtelet CD36 is able 
to bind to cholesterylester hemisuccinate agarose, an affinity 
chromatography gel developed for the purification of high and low density 
lipoproteins (HDL and LDL). CD36 binds very strongly to the 
cholesterylester-cohmn and it was not possible to elute the protein with 1M 
NaCI. However, desorption was successful by using 0.1M sodium 
phosphate buffer pH7.4 containing 1%(w/v) Triton X-100. 

The combination of two purification procedures: Triton X-114 phase 
separation and affinity chromatography on cholesteryl hemisuccinate 
agarose, resulted in a single protein as judged by silver staining after SDS 
PAGE. The protein reacted with a polyclonal antibody against CD36 and 
with the bona fide anti-CD36 monoclonal antibody OKM5. 

Our findings do not prove that CD36 is involved in lipid metabolism like 
the homologous proteins, because the results could also be explained by the 
extremely high hydrophobicity of  CD36, but they make it likely. 
Additionally a new, more simple and rapid method for the purification of  
CD36 has been developed. 
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ADENOSINE DIPHOSPHATE (ADP) AS PHYSIOLOGICAL INDUCER OF THE 
ADENOSINE TRIPHOSPHATE (ATP) RELEASE FROM THROMBOCYTES AND 
ERYTHROCYTES 

Kn6fter R. and Weissbach G. 

Department of Pediatrics, Medical Faculty of the Technical University, 
Dresden 

The ADP-induced ATP release and platelet aggregation in whole blood 
specimens from 38 healthy persons and from 20 thrombocytopenic 
patients were measured. In the thrombocyte-diminished samples a 
remarkable release of ATP in contrast to the slight platelet aggregation 
could be observed suggesting a source of ATP different from that of 
thrombocytes. 
In a second set of the experiment the thrombin-induced maximal ATP 
release from thrombocytes in 20 whole blood samples obtained from 
persons with different thrombocyte counts was measured. To exceed the 
maximal release from thrombecytes, increasing amounts of ADP were 
added and the critical ADP concentration was determined. It is defined as 
the ADP concentration inducing an ATP release which was equal to the 
maximal release from thrombocytes. The critical ADP concentration 
correlates with the thrombocyte count (r = 0.86; p <0.001) as well as 
with the maximal released ATP by thrombin (r = 0.96; p <0.001). 
Furthermore erythrocyte suspensions obtained from healthy persons as 
well as from leukocytopenic patients (n = 5) were investigated. These 
preparations contain erythrocytes and leukocytes, but very low 
thrombocyte counts (below 10 G/I). The addition of ADP leads to a release 
of abundant amounts o! ATP in samples with different even low leukocyte 
counts suggesting that the erythrocytes are the main source of the 
released ATP. The same phenomenon was observed in preparations ot deep 
temperature preserved and repeatedly washed erylhrocytes which do not 
contain leukocytes and thrombocytes at all. Taking all the data into 
consideration, it could be hypothesized that ADP binds with high affinity 
to thrombocytes and after the saturation of their ADP binding sites also to 
erythrocytes leading to the ATP release from these cells or the 
transformation of ADP to ATP by adenylate kinase. Because of the 
physiological and pathophysielogical importance of extracellular ATP, 
our data are of interest. 
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EFFECTS OF REMNANT LIPOPROTEINS ON PLATELET AGGREGATION - ARE 
THESE LIPOPROTEINS A THROMBOGENIC RISK FACTOR IN PATIENTS 
SUFFERING FROM ATHEROSCLEROSIS? 
Kn6fier R. 1, Nakano T. 2, Nakajima K. 2, Takada y.3 Takada A. 3, and 
Weissbach G. 1 
1Department of Pediatrics, Medical Faculty of the Technical University 
Dresden, Germany; 21mmunoresearch Laboratories, Takasaki, Japan; 
3Department of Physiology, Hamamatsu University School of Medicine, 
Japan 

The effect of remnant lipoprotein (RLP) preparations containing 
chylomicron and VLDL remnants on ptatetet aggregation in whore brood 
and PRP obtained from 8 healthy persons was investigated. RLP alone at 
any concentration did not induce a platelet aggregation, neither in whole 
blood nor in PRP. While the preincubation with RLP preparations for 5 
min caused an inhibition of ADP- and collagen-induced platelet 
aggregation in PRP, an enhancement was observed in whole blood. As an in 
vitro method, the whole blood aggregation may better reflect the 
physiological conditions than that in PRP. Therefore, it could be 
speculated that in whole blood the stimulatory effect of RLP on 
erythrocytes or leukocytes may overcome the RLP-induced inhibition 01 
platelet activity, resulting in an enhancement of whole blood aggregation. 
During the preincubation time of 5 min, RLP doesn't seem to be able of 
releasing substances from blood cells which potentiate the action of ADP 
and collagen on platelets. In a separate set of this experiment the 
circadian rhythm of platelet aggregation in samples obtained from 7 
healthy persons was compared with that of the RLP serum concentrations. 
The daily variation of RLP-cholesterol and of RLP-triglycerides were 
related to that of arachidonic acid- (r = +0.85; p <0.01), of ADP- (r = 
+0.92; p <0.01) as well as of collagen-induced aggregation (r = +0.79; 
p <0.05) in PRP and to that of ADP-induced aggregation (r = +0.73; p 
<0.05) in whole blood. 
Our findings support the hypothesis that an increase of RLP may be a 
thrombogenic risk factor and may explain in part the high risk for 
thrombotic events in patients suffering from atheroselerosis and type III 
hyperliproteinemia, which is characterized by an accumulation of RLP in 
blood. 
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P R O D U C T I O N  OF THE PLATELET  A G G R E G A T I O N  
INHIBITOR PALLIDIPIN IN E. COLI AND INVESTIGATION OF 
1TS MECHANISM OF ACTION 

Noeske-Jungblut, C., Haendler, B., Becker, A., Donner, P., 
Schleuning, W.-D. 

Research Laboratories of Schering AG 

Pallidipin is a 19 kDa protein isolated from the saliva of the 
assassin bug Triatoma pallidipennis, which specifically inhibits 
collagen-induced platelet aggregation. We have produced this 
protein in E. coil to provide the amounts necessary for a 
detailed characterization of its mechanism of action. Pallidipin 
cDNA was fused to a leader peptide coding sequence and 
placed downstream of the pho A promoter. The recombinant 
protein was mainly expressed in the periplasma and purified by 
ion exchange chromatography and gel filtration. Amino acid 
sequencing revealed a correct ly processed N-terminus. 
Recombinant pallidipin exhibited the same inhibitory activity in 
the platelet aggregation assay as the native protein and was 
used to investigate its mechanism of action. No effect was 
noted on the aggregation induced by the thromboxane mimetic 
U46619 or by arachidonic acid, but the col lagen-mediated 
thromboxane formation was inhibited. Likewise, the secretion 
of ATP was prevented. Increasing concentrations of collagen 
were able to overcome the inhibitory effect. The dose-response 
curve of collagen-induced aggregation was shifted to the right 
with no concomitant depression of the maximal response. 
Aggregation induced by agonists known to act via a collagen 
receptor on platelets i.e. WGA and trimucytin was not affected. 
Since now substantial amounts of pallidipin are available, 
further studies will be carried out to etucidate the unique 
mechanism of action of this anti-platelet agent. 
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HDL FALLS TO INHIBIT SEROTONIN-INDUCED ACTIVATION OF 

BLOOD PLATELETS 

Pfennig O., Zhao B., Dierichs R. 

Platelet Research Unit, Institute of Anatomy, University of Muenster, 
Muenster, Germany. 

There are conflicting reports concerning the effects of high density 
lipoprotein (HDL) on the activation of blood platelets. In order to 
understand the mechanism of HDL on platelet activation, washed 
human platelets were pre incubated with HDL, fo l lowing a 
stimulation by serotonin (5-hydroxytryptamine). 

Aggregometry revealed that serotonin (1-5 ~M) induced platelet 
shape change and secretion, which could not be inhibited by a 
preincubation with HDL (100-800 p~g protein/ml) at 37oc for 3-5 
minutes. Transmission electron microscopy showed that the shape 
change, degranulation and pseudopodia formation, induced by 
serotonin,  could not be prevented by HDL. These in vitro 
experiments demonstrated that whole HDL seems to fail to inhibit 
serotonin-induced platelet activation. 

Functional morphology of platelets, e.g. shape change, could be 
affected by the treatment with HDL at the concentrations of 400- 
1200 p.g/ml (37oc, 3-5 minutes). Treatment with HDL at the 
concentrat ions lower than 300 ~g/ml had no such influences on 
platelets. 

Furthermore, HDL2, a subclass of HDL, appears to inhibit the 
agonist-induced platelet activation. Since HDL2 is a kind of apoE- 
rich HDL, the important role of apoE in the prevention of agonist- 
induced platelet activation should be more researched. 
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ASPIRIN VERSUS TICLOPIDIN AS PROPHYLAXIS IN CORONARY HEART 
DISEASE 

LONG TERM EFFECTS ON PLATELET FUNCTION 
J.F.Schenk, P.Radziwon*, H.K.Breddin*, H.J.Schieffer**, and 
E.Wenzel 
Department of Clinical Hemostaseology and Transfusion 
Medicine, University of Homburg/S 
* Department of Cardiology, University of Homburg/S 
** International Institute of Thrombosis and Vascular 

Diseases, Frankfurt/M 

Aspirin is widespread used in the prevention of thrombosis. 
The recommended doses are up to date 100-200 mg per day; 
inspire of this relatively low dose there are patients who 
do not tolerate it. Otherwise the efficacy of Ticlopidine in 
the prevention of thromboembolie events has been demonstra- 
ted in several clinical trials. 
In an open, prospective cross over clinical study we evalua- 
ted the effects of of either i00 mg Aspirin/d (2 weeks), or 
2 x 250mg/d Ticlopidine (3 weeks) on platelet function in 
patients with coronary heart disease. Platelet induced 
thrombin generation time (PITT), Platelet aggregation, and 
platelet adhesion to siliconized glass were evaluated before 
and 3 hours after Aspirin administration on day 1,3,8, and 
14, respective on day 3,5,7,10-14, and 21-25 after Ticlo- 
pidine. PITT values were not prolonged after drug adminis- 
tration except on day 14 (Aspirin), and day 10-14 and 21-25 
(Ticlopidine). Platelet aggregation was strongly inhibited 
by Aspirin, and on day 10-14 and 21-25 also by Ticlopidine. 
Ticlopidine slightly but significantly reduced platelet ad- 
hesion on day 3 and 5, while there was a slightly stronger 
reduction 3 hours after each intake of Aspirin. 
No cumulative effects were seen by both drugs. 
In summary Ticlopidine and Aspirin inhibit platelet aggre- 
gation. Platelet adhesion seems to be more reduced by 
Aspirin than by Ticlopidine. 
It remains unclear either if long term treatment of Ticlo- 
pidine will potentiate the antiaggregating effects or the 
role of the still unidentified ADP-receptor. 
On the other hand the most recommendable dose of Aspirin in 
arterial occlusive disease is not yet defined. 
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THE EFFECT OF NITROVASODILATORS ON LEUKOCYTE 
ADHESION TO ENDOTHELIAL CELLS 
Heller, R., Eschrich, J., Gr~ibner, R., G6tzrath, M., Till, U. 
Centre of Vascular Biology and Medicine, Ffiedrieh Schiller University 
of Jena, Erfurt 

Sodium nitroprusside (SNP) and SIN-1 (3-morpholinosydnonimine), 
which spontaneously release the free radical nitric oxide (NO), are 
shown to increase mtracellular cGMP in endothelial cells (EC) and 
polymorphonuclear leukocytes (PMN) and to affect EC and PMN 
functions. The present study investigates the influence of SNP and 
SIN-1 on the adhesion of human PMN to human umbilical vein 
endothelial cells induced by thrombin-stimulation of EC or platelet 
activating factor (PAF)-stimulation of PMN. 

Stimulation of EC with 0.1 - 1 U/ml thrombin for 10 min led to a 
dose-dependent increase of  PMN adhesion up to 250%. In parallel, 
endothelial PAF synthesis and P-selectin expression in the plasma 
membrane were enhanced. Stimulation of PMN with PAF (0.1-10 t~M, 
5 rain) increased PMN adhesion to EC up to 300% which was 
accompanied by an increased expression of CDl lb  in the leukocy.te 
membrane. Pretreatment of PMN with the PAF receptor antagomst 
WEB 2086 (0.1-10/zM) was able to block thrombin- and PAF-induced 
adhesion as well as PAF-induced CD 1 lb upregulation. 

Preincubation of EC with 1 #M - 1 mM SNP or SIN-1 led to a 
dose-dependent inhibition of thrombin (1 U/ml)-induced PMN adhesion 
(90% and 78%, respectively). This was accompanied by a reduction of 
thrombin-induced PAF synthesis in EC up to 75% but not by a 
decrease of thrombin-stimulated membrane expression of P-selectin. 
The adhesion of PAF-stimulated PMN on SNP- or SIN-l-pretreated 
EC was not inhibited. Preincubation of PMN with SNP or SIN-1 
(lmM, 10 min) caused up to 52% or 44% decrease of adhesion to 
thrombin-stimulated EC and an inhibition of PAF-stimulated adhesion 
(34 % and 38 %, respectively) without changing CD1 l b expression on 
PMN. 

The results show that the nitrovasodilators SNP and SIN-1 interfere 
with PMN-EC interaction. The reduced adhesivity of SNP/SIN-1- 
pretreated thrombin-stimulated EC is most probably due to the 
reduction of PAF synthesis, whereas the mechanism of SNP/SIN-1 on 
PMN adhesivity remains to be elucidated. The data suggest that NO 
generated in EC may influence PMN adhesion by autocrine and/or 
paracrine effects. 
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A NEW VARIANT OF GLANZMANN'S THROMBASTHENIA 
(FRANKFURT I) 

Westrup, D., Becker-Hagendorff, K., Just, M.*, Jablonka, B.*, Seifried, E ,  
Kirchmaier, C.M. 

Red Cross Blood Transfusion Service Hessen, J.W. Goethe University 
Frankfurt/Main, *Cassella AG Frankfurt/Main 

A 47 years old women required blood transfusions because of massive 

bleeding complications after tooth extraction. The patient had a severe 

bleeding history and one of her children died in the age of  one year on 

cerebral bleeding. The bleeding time in the patient was prolonged over thirty 

minutes. Coagulation parameters showed normal values (FVIII:C 240%, 

vWF 290%, Fibrinogen 455 mg/dl). Platelet count ranged between 300- 

350x103 platelets/~tl. ADP, collagen and thrombin induced no platelet 

aggregation, while ristocetin induced aggregation was normal. Clot 

retraction was diminished to 10%. Platelet adhesion to silieonised glass and 

human ECM was markedly inhibited. After stimulation with ADP no 125I- 

Fibtinogen binding was inducible. In contrast to this reduced function the 

flow cytometric determinations showed only a reduction of GPIIbIIla to 24 

percent. All other adhesion receptors showed normal values. Sequence 

analysis was performed after polymerase chain reaction and amplification of 

eDNA from both subunits (GPIlb, GPIIIa). We found a C620 --) T transition 

in GPIIb eDNA, substituting Thr176 for Ile. This mutation may affect the 

supposed Fibfinogen binding region. Furthermore two point mutations 

GPIIb: G612 -)  C / Ser173; GPIIIa: Cl113 -)  A/Val355)  were detected. 

This mutations do not lead to amino acid substitution, Cl113 --) A only 

causes a TaqI- pelymorphism 
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BATROXOBIN AND TRYPSIN INDUCE VON WILLEBRAND FACTOR RELEASE 
FROM ENDOTHELIUM CELLS 

Kasters, B.; Storck, J,; Zimmermann, E.R. 
Institute of Vegetative Physiology, MOnster University, 

It is a known fact, that thrombin releases von Willebrand factor (vWf) from 
endothelium cells achieved by its proteolytical activity to the thrombin 
receptor. The new created "tethered" ligand has already been described by 
Vu et al. (Cell, 64, 1057, 1991). An activation of the receptor is also 
possible with help of synthetic peptides imitating the amino acid sequence 
of the "tethered" ligand. The thrombin induced vWf release involves 
proteolytic activity of thrombin. Therefore it is a reasonable assumption that 
other proteases with substrate specificity to Arg-Ser peptide bonds should 
be able to induce vWf such as trypsin - used in high concentrations for 
subcultedng of human endothelial cells (HUVEC) - and batroxobin - a 
venom enzyme of the bathrox atrox viper. In the present work we 
investigated the effect of these two proteases on vWf release from 
HUVEC. 

Human umbilical vein endothelium cells (HUVEC) were cultured and 
stimulated in six-well plates. The vWf released in the supernatants was 
measured by a specific sandwich ELISA. The multimeric composition of 
the released vWf was examined by SDS agarose gel electrophoresis and 
western blotting. The bands were visualised by enhanced 
chemiluminescence technique. 

The trypsin (50 nM) stimulated cells showed a five fold increase of vWf in 
the supematant compared to control cells. Also batroxobin induced a five 
fold increase of vWf. In both cases the induced vWf release was 
dependent on the concentrations and inhibition of both pretenses used in 
the experiments. 

These results indicate that HUVEC are activable with following vWf release 
by several pretenses, probably via thrombin receptor. 
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ANALYSIS OF VON WILLEBRAND FACTOR MULTIMERS RELEASED 

FROM HUMAN UMBILICAL VEIN ENDOTHELIUM CELLS USING 

ENHANCED CHEMILUMINESCENCE TECHNIQUE 

K0sters B.; Storck J.; Zimmermann E.R. 

Institute of Vegetative Physiology, MOnster University, 

Common detection of yon Willebrand factor (vWf) mutimeric structure 

carried out by SDS agarose gel electrophoresis, western blotting, 

immunodetction with enzymelabeled specific antibodies and visualisation 

of bands with the help of chromogenic substrates such as 

diaminobencidine, is not sensitive enough for vWf detection in 

supernatants from human umbilical vein endothelium cells (HUVEC) 

containing vWf concentrations below one percent of human plasma. 
Autoradiography as an alternative method is possibly hazardous, requires 

on isotopic laboratory and takes more time to achieve results. Enhanced 

chemiluminescence (ECL) uses the common immunodetection with 

horseradish peroxidase (HRP) conjugated antibodies on western blots. The 

HRP catalyses a reaction of a substrate called luminol, which emits enough 

light to be visualised on normal autoradiography films. In vWf disease 

diagnostic the ECL technique has already been used. Problems of 

visualisation of vWf concentrations about 0,1% of human plasma ECL 

technique without concentrating steps did not produce sufficient results. 

Therefore an ethanol protein precipitation of HUVEC supernatants led to 

concentration of vWf providing us with visualisation of bands. Results can 

be produced in only a few hours, dependent on the duration of 
electrophoresis. As we obtained reliable results in our experiments, we did 

not have to use autoradiography. 
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EFFECTS OF ENDOTHELIN DURING INHIBITION OF 
FIBRINOLYSIS AND PROSTAGLANDIN SYNTHESIS 
M. Hermann, E. Schulz, F. Ruschitzka, C. ZfJchner, J. Schrader, 
G.A. M(iller 
dpt. of nephrology/rheumatology, centre of internal medicine, 
University of Goettingen, Germany 
introduction: The vasoactive peptide endothelin (ET) is discussed 
to be a pathogenetic factor in coagulation disorders. The study is 
designed to investigate the importance of prostanoids and the 
fibrinolysis system in the prevention of reduced renal function and 
DIC induced by ET. 
methods: In 20 anaesthesized pigs divided into 4 groups the 
influence of 4 i.v. bolus infusions of ET (1,5 /zg/kg) alone 
(groupl), after pretreatment with indomethacin (IM)(2 
mg/kg)(group2), epsilon-amino-capronic-acid (EACA)(150 
mg/kg)(group3) or IM and EACA (group4) on coagulation 
parameters (factor VIII, antithrombin III, precallikrein, fibrin 
monomers, aPTT, PAl, tPA), prostaglandins and serum 
electrolytes was investigated. Creatinine clearance-, urine 
volume-measurement and blood gas analysis were performed 
hourly. 
results: ET-infusion caused a typical biphasic blood pressure (BP) 
profile. Group 2 and 4 demonstrated an uniphasic longer lasting 
increase of BP with a significant higher delta BP in group 4 
(p<0,05). ET increased PGI2- and TXB2-1evels (p<0,05) while 
prostaglandin synthesis was totally blocked in group 2 and 4. ET 
initially also induced a status of hypercoagulability and 
hyperfibrinolysis resulting in a final DIC. At the end of the 
experiment serum potassium was elevated, creatinin clearance, 
urine volume (p<0,05), serum calcium, sodium, standard 
bicarbonate and blood pH significantly (p<0,01) decreased. The 
coagulation effects and the reduction of renal function was more 
pronounced in the EACA and IM pretreated animals (p<0,05 vs. 
groupl,2,3). 
conclusions: In our animal model diminished protectiv fibrinolysis 
and loss of vasodilatatory prostanoids predisposes to ET induced 
acute renal failure. 
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CATHEPSIN G INDUCED VON WILLEBRAND FACTOR RELEASE IN 

HUMAN ENDOTHELIAL CELLS 

Karimi, M.; Zimmermann, E.R.; Storck, J 

Institute of Vegetative Physiology, Westff=ilische Wilhelms University, 

MUnster 

The neutrophil sedne-protease cathepsin G is a potent platelet agonist, 

which induces shape change, aggregation and secretion of granule 

contents. Besides thrombin, it is the only known physiologic significant 

serine protease that activates platelets. Platelet activation by both, 

thrombin and cathepsin G, required their proteolytic activity. On the basis 

of these homologies of thrombin and cathepsin on platelet activation, the 

present study was performed to clear up whether cathepsin G has 

thrombin like effects on human endothelilat cells, as well. 

Human umbilical artery endothelial cells (HUAEC) were incubated with 

cathepsin G, thrombin, or the thrombin receptor peptide SFLLRN and the 

subsequent release of yon Willebrand factor (vWf) was measured in the 

supernatant. 

tn the range 4 to 20 pg/ml, cathepsin G induced a concentration and time 

dependent release of vWf (1.5 to 2.2 fold above the basal release of non 

stimulated cells) from HUAEC. This increase of vWf release was in the 

same order of magnitude as it was measured by the addition of 1U 

thrombin. 

These results give evidence that the activation of endothelial cells by 

cathepsin G was comparable to their activation by thrombin. 
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Advanced Glycatlon Endproducts (AGEs) activate 

the transcription factor NF-~B 

In Cultured Bovine Endothelial Cells 

Angellka Bierhaus 1'3, Torsten Semau 1, Peter Quehenberger 2, Michael Haase 3, 
Thomas Luther 3, Peter Wahl 1, David M, Stern 4, Martin Mt311er 3, Peter Paul 
Nawroth 1 
1Med.Klinik I, Univ. Heidelberg; 2AKH Wien, 6sterreich, 3Inst. f. PathoL, TU Dresden; 
4Columbia Univ., New York, USA 

Nononzymatically glyccsylated proteins accumulate in the vascular tissue in 
aging and at accelerated rate in diabetes. The formation of Advanced Glycation 
Endproducts (AGEs) might contribute to diabetic complications. AGEs are 
known to induce oxidative stress and to activate NF-~B. Therefore we studied, 
whether NF-~B is activated after AGE induction in bovine aortic endothelial 
cells (BAEC). 

When nuclear extracts of AGE induced BAEC were tested in Electrophoretic 
Mobility Shift Assays (EMSA), time and dose dependent binding of NF-~B pro- 
teins to their consensus sequence was seen. Induction was maximal between 
10 and 40 min and hal/maximal at 5O0nM AGE-BSA. The observed band was 
characterized as p50/p65 heteredimer by specific antibodies. Activation of NF- 
KB was independent of protein synthesis, since cyciohexemide ci'r not prevent 
binding in EMSA. Transient transfection studies with Tissue Factor (TF) pmmoo 
tor constructs, known to contain a functional NF-~'B like site, confirmed these 
data. As long as the NF-KB like site was present in the pmmotor constructs, in- 
duction by AGEs (500nM) was observed. Removal of the NF-~B like site signifi- 
cantly reduced TF expression. TF induction was inhibited, when I-~:B, the natu- 
ral inhibitor of NF-K'B, was cotransfected, tn addition radical scavengers like 
pDTC or catalase, that prevent the radical mediated cleavage of NF-~:B from I- 
KB, reduced induction. 

Therefore we conclude, that AGEs mediate activation of vascular endothelial 
cells by generation of oxygen free radicals resulting in transiocation of p50/p65 
heterodimers (NF-~<B) to the nucleus. 
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COMPARISON OF THE THROMBIN INDUCED VWF RELEASE FROM 
HUMAN UMBILICAL VEIN AND ARTERY ENDOTHELIAL CELLS 

Storck, J; Bertram, H.; Zimmermann, E.R. 

Institute of Vegetative Physiology, Westf&lische Wilhelms University, 
MOnster 

Addition of thrombin to human umbilical endothelial cells (HUVEC) induces 
rising in the concentration of von Willebrand factor (vWf) in the 
supernatant. The responsible receptor for thrombin induced vWf from 
HUVEC is the tethered ligand receptor, which was cleaved by thrombin 
and the new N-terminus (SFLLRN...) activates the receptor as a tethered 
ligand. Synthetic peptides with the sequence of the new N-terminus mimic 
the thrombin induced vWf release from HUVEC. The present study was 
undertaken to investigate if there are differences in the thrombin induced 
vWf release from venous and arterial cells. 

The cells used, both, venous and arterial, were isolated from human 
umbilical cords. The cells were incubated with thrombin or SFLLRN. The 
vWf release was measured in the supernatant with an ELISA. The change 
of the intracellular vWf content was determined by microscope fluorometry. 
The multimeric composition of the released vWf was investigated by 
SDS-agarose gel electrophoresis. Both cell types, investigated, showed 
maximal vWf release with 1 U thrombin and 50 pM SFLLRN. The vWf 
released was from the high molecular weight type and intracellulary 
measured vWf content was about 50% (control 100%) for 1U/ml thrombin 
or 50 pM SFLLRN in both endothelial cell types. 

These results indicate, that thrombin induced vWf release of HUVEC and 
HUAEC is mediated by the tethered ligand receptor and the response in 
both endothelial cell types is similar. 
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STUDY ON THE THROMBIN-INDUCED PROCOAGULANT ACTIVITY OF 
ENDOTHELIAL CELLS CULTURED IN VITRO. 

Razek, H.R.; Storck, J.; Zimmermann, E.R. 

Institute of Vegetative Physiology, MOnster University, 

Although the induction of the procoagutant activity of human umbiUcal vein 
endothelial cells (HUVEC) was previously reported by other investigators, the 
persistence and site of action of this activity remained controversial issues which 
provoked us to carry out this work. Human coagulation factor VII, factor X and 
prothrombin were purified from a PPSB concentrate. HUVEC were cultured in vitro 
and preincubated with 0.1 U/ml of bovine thrombin. The following washing and 
addition of HEPES buffer containing factor VII, factor X and prothrombin, in their 
physiological concentrations, to the cells resulted in the liberation of factor X, and 
thrombin into their medium as detected by chromogenic substrates. A time-delay in 
the activation of prothrombin, but not factor X, was observed, which was avoided 
after incubation of cells showed intrinsic thrombin release with coagulation factors 
for a second time. This is explained by the activation of factor V bound to the cells 
only by the intrinsically liberated thrombin, which is an essential step for the 
assembly of the prothrombinase complex. The expression of the procoagulant 
activity of HUVEC by thrombin was a saturable process reaching its maximum 
after 4 hours of incubation. The minimal ongoing activation of prothrombin in the 
medium removed from cells proved that the prothrombinase activity is mainly 
assembled on the surface of the endothelial cells and not in the medium. However, 
this minimal activity in the medium could be due to liberation of vesicles, containing 
the prothrombinase complex, from the cell membrane of the stimulated ceils. The 
amounts of the generated activated factors were significantly more in the case of 
the ceils tested immediately after their stimulation than in those tested 18 hours 
later. This time-related withdrawal of the procoagulant activity of HUVEC may be 
explained by a process of decay of tissue thromboplastin factor ('fF). HUVEC 
express more TF to their extracellular matrix than to their luminal side, where the 
generation of factor X~ on the matrix of the stimulated cells was faster than that on 
the intact celt monolayers. The absence of factor V in the matrix could be 
responsible for the paradoxical slower activation of prothrembin on the matrix than 
on the cells which was observed in this study. 
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DESENSITISATION AND RESENSITISATION OF THE FUNCTIONAL THROMBIN 
RECEPTOR IN HUMAN ENDOTHELIAL CELLS 
Storck, J; Ber'a'am, H.; Zimmermann, E.R. 
Institute of Vegetative Physiology, Westf~lische Wilheims University, MOnster 
Thrombin cleaves its receptor between the residues Arg 41 and Set ~. The new N-terminus 
(SFLLRN..) activates the receptor as a tethered ligand. This model has been confirmed by 
stimulation experiments with the free pep~e SFLLRN that mimics the most cellular effects 
of thrombin. It could be assumed, that the pmteelytic mechanism of receptor activation is 
irreversible. But the cellular responses shut off shortly after receptor activation and cells 
remain desensitised 3 h and longer after stimulation with thrembin. Full receptor function 
was recovered 16 - 24 h aRer stimulation and requires protein synthesis. At present the 
most accepted model of thrembin receptor regulation involves desensitisation of the cells 
by receptor phosphorylation and intemalisation. Resensitisation may occur by 
dephosphorylation, reexpression of intemallsed receptors, and the expression of de novo 
synthesi.~d receptors. This model was developed from experiments with 
megaceryoblaslic cell lines (HEL, CHRF-288). At present no intormation is available about 
regulation of the thrembin receptor activity of endothelial cells. Therefore the present study 
was performed to clear up the thrombin receptor regulation in human endothelial cells. 
Endothelial cells were isolated from human umbilical cord vein or artery. Thrombin induced 
yon Willebraod factor (vVV'0 release was used as a physiologic significant parameter of 
thrembin receptor activation. Cells were stimulated with thrombin or SFLLRN (5 min) and 
the released vWf was measured. Then the cells were washed and after i n c u ~  with 
culture medium for various times (0 - 90 min) a second stimulation was perfon'ned. The 
cells were desensitised to a second stimulation soon after the ,first activation by thrembin or 
SFLLRN. 35% of the receptor response were obtained by subsequent stimulation after a 
recovery phase of 10 rain. Expanding the recovery time to 60 min resulted in a vWf release 
of nearly 100% of that, measured by the first stimulation. The resensitiselJon rate was 
similar in thrembin and SFLLRN stimulated cells. Addition of actinomycin D or 
cycloheximide showed no inhibitory effect on the recovery of the receptor function. 
Therefore protein synthesis must be excluded as a teal for resensitisation of endothelial 
cells to thrombin. 
These results demenstrate that endothelial cells are able to express full thrembin recepter 
activity after a relatively short recovery phase of 60 - 90 min compared to the recovery 
phase of megacaryoblastic celt lines (16 - 24 h). 
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E X E R C I S E - I N D U C E D  E N D O T H E L I A L  R E L E A S E  OF THROMBO- 
MODULIN (TM) AND VON W I L L E B R A N D  F A C T O R  (VWF) 

Reinink G.- L. and Zimmermarm R. E. 

Institute of  Vegetative Physiology, University of  Mthqster, Germany 

Increased plasma levels of von vWF:Ag and soluble TM:Ag are regarded as indi- 
ces of the release reaction by and damage or injury to vascular endothelial cells, 
respectively. The aim of this study was to investigate whether standardized physi- 
cal exercise leads to either stimulation or injury of the endothelial eeUs. We stu- 
died the changes in plasma vWF:Ag and TM:Ag levels in 20 young healthy male 
subjects (24.5 +/- 3.3 years) exercising to volitional exhaustion on a cycle ergo- 
meter in order to evaluate the acute response of short-term strenuous exercise on 
endothelial cells. The plasmatic soluble forms of TM:Ag and vWF:Ag were mea- 
sured by commercially available ELISA. 

vWF:Ag [%] TM:Ag [ng/ml] 
mean SD range mean SD range 

to 93.6 15.7 60- 118 36.4 12.7 22.1 - 50.2 
t~ 287.5 62.5 202- 398 71.9 32.3 35.5- 148.0 
to 301.6 66.9 238- 412 40.1 15.7 25.7- 71.6 

to = pre-exercise value (at rest, control), t~ = peak-exercise value, t2 = post- 
exercise value (after l 0 minutes, recovery period) 
The vWF:Ag and soluble TM:Ag levels were significantly increased at 
peak-exercise as compared with the pre-exarcise values (P < 0.00 l). The vWF:Ag 
concentration still increases during the recovery period. The post-exercise value 
of TM:Ag decreases within the recovery period. The plasma TM:Ag concentra- 
tion was positively correlated with vWF:Ag (r = 0.521, P < 0.001). This positive 
correlation demonstrates that circulating TM is not independent from the usual 
endothelial cell stimulation marker vWF. If we consider that TM is known as a 
new endothelial cell damage/cell lesion marker, our findings suggest that exhaus- 
tive exercise leads not only to endothelial celt stimulation or activation, but rather 
reflects endothelial injury. 
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CARDIAC RELEASE OF CYTOKINES AND INFLAMMATORY 
RESPONSES DURING REPERFUSION IN ACUTE MYOCARDIAL 
INFARCTION 

Neumann F.-J., Ou I., Gawaz M., May A., Jochum M., Schtmig A. 

1. Medizinische Klinik der Technischen UniversiNt Mianchen, Miinchen 

To investigate the cardiac inflammatory responses in patients with acute 
myocardial infarction (AM[), we examined the cardiac release of 
cytokines, the expression on neutrophils of the g2-integrin Mac-I 
(CDIIb) and of L-selectin (CD62L), and the cardiac release of 
thrombomodulin as a marker of endothelial iniury. 
In 12 patients with AMI blood samples were obtained from the coronary 
sinus and from the aorta immediately before and after recanalization of 
the coronary occlusion by balloon angioplasty. Twelve patients 
undergoing elective balloon angioplasty served as controls. Plasma 
concentrations of interleukin-lg, -6, -8, tumor necrosis factor-a, and 
thrombomodulin were determined by immunoassay, and surface 
expression of CD 1 lb and CD62L were assessed by flow cytometry. We 
found coronary sinus - arterial blood differences in interleukin-6 before 
(median [quartiles]: 6.3 [0.4,22.0] ng/L, p=0.(ll) and after (13.4 
[6.5,54.8] ng/L, p---ql.002) recanalization and in interleukin-8 after 
recanalization (1(I.7 [5.2,23.(I] ng/L, p=0.021. The cardiac release of 
both cytokines significantly (p<0.03) increased with reperfusion. The 
cytokine relea~ after reperfusion was associated with significant trans- 
cardiac gradients in surface expression on neutrophils of CDI lb (10.1 
[4.4.21.4] mean ft., p=0.01) and CD62L (-8.7 [-21.3,-2.7] mean fl. 
p=O.(XI7) and with a thrombomodulin release (4.0 [3.(I,7.5] ~glL. 
p---41.11071. We did not detect transcardiac gradients in interleukin-ll5 and 
tumor necrosis factor-a. None of the changes found in AMI were 
detectable in the control group. 
Thus, as evidence of cardiac inflammatory responses in reperfu~d AMI 
the study demonstrates a cardiac neutrophil activation with signs of 
endothelial injury. Among potential inflammatory mediators, the study 
shows cardiac release of interleukin-8 and interleukin-6. The local 
inflammatory responses iu AM[ may compromise the benefit from 
timely reperfusion. 
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Renal venous thrombosis in neonates and infancy: a prospective ran- 
domized study conception of different therapeutic regimens 
INowak-Gtttl U.,2BOkenkamp A.,3von Kries R., 4Schwabe D., 3G/~bel U. 
University childrer?s Hospital 3Df~sseldorf, 4Frankfurt, 2Hannover, 
IMiinster, Germany 

Renal venous thrombosis (RVT) is the most common site of spontaneous 
thrombosis in the neonate. Medical management ranged from supportive 
care along to heparin anticoagulation and or fibrinolytic therapy (1,2,31. 
However, the high rate of residual renal pathology (4,5) requires prospecti- 
ve randomized studies comparing the efficacy of different therapeutic regi- 
mens. We want to introduce a prospective randomized multieenter study 
conception comparing the efficacy of 

1. Heparinization versus supportive care with cross -over in both arms 
in neonates and infants with unilateral RVT. 

2. Heparinization versus thrombolytie therapy (rt-PA), with cross- 
over in both arms, in neonates and infants with bilateral RVT or ad- 
ditional caval occlusion. 

Entrance criteria beside the initial clinical symptoms (flank mass, oligu- 
ria, haematuria, thrombocytopenia, hypertension) are duplex ultrasound 
proven RVT in neonates and young infants. 
Based on the incidence of 2% per 100.000 births in Germany minimal stu- 
dy duration is proposed to be six years, 30 patients in each study ann. 
Study end points beside the actual clinical improvement are the cross - 
over rate and the course of renal function (creatinine, blood pressure, du- 
plex sonography and radionuclide imaging) after 3 month, one and five ye- 
ars. Cooperation within the ISTH is desirable and proposed 

1. Schmidt, Andrew (1992) Thromb Haemostas 67:381-382 
2. Nussetal(1994) AmJPedHematol/Oncol 16:127-131 
3. Nowak-GOttl et al (1992) Lancet 340:1105 
4. Mocan et al (1991) Pediatr Nephrol 5:45-49 
5. Jobin etal (19821 Clin Neph;oI 17:36-40 
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ENDOTHELIN-INDUCED CONTRACTION AND RELAXATION OF 
PORCINE PULMONARY VESSELS ARE MEDIATED BY 
DIFFERENT RECEPTOR SUBTYPES 

Bretschneider, E.,Painlz M., Glusa E. 

Center of Vascular Biology and Medicine, Institute of Experimental 
Angiology and Haemostaseology, Erfurt 

Endothelin-1 (ET-1) induces strong and sustained vasoconstriction 
and endothelium-dependent vasorelaxation by activating phospho- 
lipase C via two types of receptors: ET A- and ET B- receptors. We 
investigated the receptor subtypes which are involved in these 
differing vascular responses in pulmonary arteries and veins. ET-1 
(10 pmol/I - 30 nmol/I) which preferentially binds to ETA-receptors in- 
duced concentration-dependent contractions in arteries (EC50 :2  
nmoIlt) and veins (,EC50:1 2 nmottl). Sarafotox(n ($6c, 10 pmoI/t - 30 
nmol/I), a selective ETB-receptor agonist, caused only a neglegible 
contraction in arteries but induced a significant contractile response 
in veins (EC50:1.2 nmol/I). A transient increase in IP 3 was observed 
in arteries after the addition of ET-1 as well as in veins after 
stimulation with ET-1 or $6c. The specific ETA-receptor antagonist 
BQ123 (3 - 10 Mmol/I) inhibited the ET-l-induced contraction and IP 3 
formation in arteries and veins. The specific ETB-receptor antagonist 
IRL1038 (3 - 10 Mmoltl) did not inhibit the ET-l-induced contraction 
and IP 3 formation in arteries and veins and it also failed to inhibit the 
S6c-induced contraction and IP 3 formation in veins. In arteries and 
veins ET-1 and $6c caused an endothelium-dependent relaxation 
which was inhibited by IRL1038 whereas BQ'I23 was ineffective. In 
conclusion, ETA-receptors mediate the ET-l-induced contractile 
responses in arteries and veins. In veins ETB-receptors additionally 
contribute to the contraction. Moreover, ETB-receptors which 
mediate endothelium-dependent relaxation seem to be different from 
the ETB-receptors which are involved in vascular smooth muscle 
contraction. 
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Thombosis of major vessels in critically ill neonates and infants: proposal for 
a prospective randomized trial of two different thrombol~ic regimens. 

Schwabe D ~, Nowak-Gtttl U 2, yon Kries R 3, Auberger K 4, SchlOger W. 
University Children's Hospital Frankfurt ~, M~inster z, Dtisseldor~, v. 
Haunersches Kinderspital Miinchen4. 

Therapy of life threatening occlusion of major vessels in critically ill neonates 
and infants remains controversial, Therapeutic measures range from 
supportive care and anticoagulation to surgery or fibrinolytic therapy, 
Anticoagulation is unsatisfying in many cases and surgical intervention is 
often contraindicated because of other underlying diseases. Thrombolysis has 
been performed using urokinase (1) and recemly rt-PA (2) with promising 
results. However it remaines unclear which therapeutic regimen is superior 
with respect to efficacy and safety . We want to propose a prospective 
randomized cross-over trial to compare urokinase versus n-PA in neonates 
and infants suffering from critical occlusion of major vessels. Entry criteria 
are demonstrated occlusion (duplex sonography or angiography) of a major 
vessel (i.e.v. cava, aorta) not lasting longer than 10 days, age under one year, 
no preceeding thrombolysis. Exclusion criteria are cerebral hemorrhage, 
periventricular leukomalacia and surgery within the preceeding 7 days. 
Urokinase is to be given at 4400 U/kg / 20 rain. followed by 4400-8000 U/ks 
/ h, rt-PA 0.2 mg/kg/10 min followed by 1.2 - 2.4 mg/kg / day starting at the 
lower dose and beeing increased to the higher on the basis of effect. Low 
dose heparin is given during and full dose immediately after thrombolysis 
Patients lacking sufficient effect after 3 days of  therapy are crossed over to 
the alternative arm. Study end points are effect on recanalisation, bleeding 
and number of crossing-overs. 

1. Schmidt et aL (1992) Thromb Haemostas 67:381-2 
2. Nowak-Gottl et al (1992) Lancet 340:1105 
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Thrombolysis with rt-PA in a ten-month old boy suffering from a left 
atrial thrombus after open heart surgery 

Vielhaber H., Kehl G., Kotthoff S., Jorch G., *Nowak-G6ttl U. 

Depts of Paediatrie Cardiology and *Haematology/Oncology, University 
Hospital Mfinster, Germany 

An ten- month old boy with major left atrial thrombus following cardiac 
surgery was treated with intravenously administered recombinant tissue ty- 
pe plasminogen activator (rt-PAJ Actilyse R/Thomae-Behring, Germany). 

The left atrial thrombus was diagnosed by Doppler echocardiography eight 
days after complete correction of a ventricular septal defect. Rt-PA therapy 
was administered over an eight -day period. 50 hours after thrombolytic 
therapy started significant haemopericardium occurred. To insert a pericar- 
dial drainage rt-PA infusion was discontinued for 20 hours. 

Initial rt-PA dosage was 0.1 mg/kg over 10 minutes followed by a conti- 
nuous infusion of 1.7 mg/kg/day together with low dose heparin. 20 hours 
after pericardial drainage was inserted thrombolytic therapy was restarted. 
The rt-PA dosage was gradually raised to 3 mg/kg/day (total dose: 17.9 
mg/kg bw). 

On day seven/eight a clear decrease in plasminogen and antithrombin oc- 
curred necessitating additional fresh frozen plasma and antithrombin III 
concentrate substitution. One day later, without further side effects com- 
plete thrombolysis was seen. 

Although haemopericardium demanded discontinuation of thrombolytic 
therapy, rt-PA administration, sharply monitored by Doppler echocardio- 
graphy, could be continued leading to complete thrombolysis of the left 
atrial thrombus in the early postoperative period. 
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PROTEIN C-ACTIVITY IN CHILDREN WITH PORTAL HYPER- 
TENSION 
U. Otting, Carla Hellmann, Martina Uttenreuther-Fischer, Sabine Ziemer* 

Background and Objectives: The role of protein C in patients with coagu- 
lation disorders and especially in those with a history of thrombotic events 
is well defined. In this study the effect of changes in protein C-activity on 
the development of  portal vein thrombosis following umbilical vein cathe- 
terization in newborns was analyzed. 
Patients: Analysis of  protein C and liver dependent coagulation factors (II, 
V, VII) was performed in 20 healthy children, 15 children with portal 
hypertension and prehepatic block (12 cases following umbilical vein 
catheterization, 3 cases due to a congenital cavernom) as well as in 7 
children with liver cirrhosis. 
Results: 1. Significant reduction of protein C-activity compared to healthy 
controls was demonstrated in children following umbilical vein cathete- 
rization (n = 10; p < 0,0l) and liver cirrhosis (n = 6; p < 0,02). 2. Children 
with congenital cavernom of the portal vein did not show significant 
changes in protein C-activity. 3. 6 children following umbilical vein 
catheterization and reduced protein C-activity did not show secondary 
liver alterations and reductions in factors tl, V, VII did not occur. 
(~onclusion: Aside from mechanical malfipulations associated with umbili- 
cal vein catheterization protein C seems to play an important role on the 
development of  portal vein thrombosis. Interactions with other coagula- 
tion factors in this context may be assumed. 
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ACTIVATION OF THE HEMOSTATIC SYSTEM IN 
CHILDREN WITH JUVENILE RHEUMATOID ARTHRITIS (JRA). 

Galiistl S., Neuwirth G., Leschnik B., Muntean W. 

Department of Paediatrics, University of Graz, Austria 

Activation of clotting and fibrinolysis may contribute to the 
chronicity of the local inflammatory process observed in JRA. 
Fibrin by-products may enhance the synovial thickening, and the 
plasminogen-plasmin enzymatic pathway is thought to have 
proteolytic activity adding to the destruction of connective tissues. 
33 children with JRA, aged 5 to 17 years, and 35 age matched 
healthy children were investigated for markers of clotting and 
fibrinolytic activity: Prothrombin fragments 1+2 (F1+2), thrombin- 
antithrombin III complex (TAT), and D-Dimer were measured using 
solid phase enzyme linked immunosorbent assays (ELISA). 
Results were compared with clinical and convential laboratory 
signs of disease activity. 
F1+2, TAT, D-Dimer, and fibrinogen were significantly elevated in 
children with active JRA, but not in patients with inactive disease 
as compared with the control group. F1+2, TAT, and D-Dimer 
correlated significantly with the levels of C-reactive protein. 
Patients with systemic onset JRA showed the highest levels of 
activation markers, followed by children with chronic polyarthritis. 
These results demonstrate a subclinical activation of the 
hemostatic system in children with JRA correlating with disease 
activity, and suggest a significant role of the clotting and fibrinolytic 
pathways in the pathogenesis of JRA. 
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COAGULATION DISORDERS IN PEDIATRIC PATIENTS WITH 
CDG-SYNDROME 

A.Flemmer, A.Muntau, S.Weidinger*. K.Auberger 
Kinderklinik der Ludwig-Maximilians-Universit~t MQnchen 

im Dr. v. Haunerschen Kinderspital, Germany 
* Med. Imm. Laboratorien, M(Jnchen, Germany 

Carbohydrate-deficient-glycopretein (CDG) syndrome is an autosomal recessive 
inherited disease which was first described in 1980. The frequency as well as the 
underlying pathomechanism of the syndrome are not yet fully understood. 
Probably in the endoplasmatic reticulum glycosylation of many different 
glycoproteins is disturbed. As a result protein function is changed. Affected are 
proteins like enzymes,, hormones (T4, prolactin, FSH), complement factors, 
immunoglobulins and coagulaUon factors and inhibitora (e.g. AT III, Prot.C). 
Case report: We report a 14-year-old boy, who first presented with a deep 
venous thrombosis. Former history revealed early psychomotofic retardation, 
seizures, lack of thyroid hormones, recurrent episodes of emesis mainly together 
with slighter infections. Present status showed typical signs of the syndrome like 
friendly extroverted behaviour, strabismus, inverted nipples, kyphasis and retinitis 
pigmentosa. 
Pathologic laboratory findings ware: recurrent low AT III (9-,50%) and Prot.C (30- 
60%), recurrent elevated transamicases (max. 120 U/I), decreased albumin (2,0- 
3,4 mg/dl). Isoelectnc focussing of four different glycoproteins (AT III, alpha-1- 
antitrypsin, orsomucoid and alpha-2-HS-glycoprotein) revealed beside the normal 
phenotypes additional cathodic CDG-fractions of each protein. 
After an initial thrombolytic therapy with urokinase und unfractionted hepadn oral 
anticoagulation therapy was started. The patient had to be treated as an impatient 
for several times once with an extended pneumonia. That pneumonia led to a 
severe coagulopathy with a PT of 6%, undetectable AT III and aPTT, fibdnogen 
was 480 mg/dl, thrombocytes ware 200.O00tpl. 
Patients with CDG-syndrome are at a high nsk to develop deep venous 
thrombosis and hemiparesis due to "stroke like episodes" especially when they 
suffer from simple infections. 
This thrombophilic status might be due to a lack of inhibitors like AT III or Protein 
C and obviously can be worsened by infections. Therefore each patient wih typical 
signs and symptoms of the syndrome should be tested for pathologic CDG- 
glycoproteins and dudng infection coagulation-tests should be performed early to 
detect hypercoagulability in time. 
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Thrombophilia associated with CDG-Syndrom type I 
S. Becket, M. Funk, B. POtzzch *, J. Joseph-Steiner, H. J, BOhles, W. Kreuz 

Johann Wolfgaag Goethe-University Hospital, Frankfurt; 
* Kerckhoff KBnik, Bad Nauheira, Germany 

Introduction: 
The carhohydrate-deficient glycoprotein (CDG) syndromes are a newly 
recognized group of inherited metabolic disease. Decreased blood coagula- 
tion activities ale reported, concerning blood coagulation factors (faktor IX 
and XI) and coagulation inhibitors (protein C and antithrombin I[0. 
Haemorrhagic and thrombotic complications are discussed. 

Case report: 
A 5 7/12 old boy was admitted with bilateral iliacal and pelvin vein throm- 
bosis after 3 weeks of immobilisation because of a severe commotio cere- 
bri. He showed typical features of a CDG-syndrome type I: psychomotor 
retardation, cerebral convulsion, cerebellar ataxia, failure to thrive, inver- 
ted breast nipples and decreased serum thyroxine-binding globulin (TBG). 
CDG-syndrome was confirmed by isoelectric focusion of five serum 
glycoproteins. Lysis therapy with r-tPA (Actilyse | for 7 days was not 
successful, collateral vascular formation was seen. As a Ihrombosis-pro- 
phylaxis low molecular weight- heparin (LMWH) was chosen. Coumarin 
is not indicated, because of the increased risk of intravascular hemorrhage 
during convulsions. 

Analysis of coagulation parameters: 
Deficiency of coagulation inhibitor factors was detected, antithrombin HI - 
deficiency type II, protein C - deficiency type 1I and plasminogen - defi- 
ciency type II. No mutations of the antithrombin-III/protein-C-cDNA were 
found. Electrophoresis of platelet glycoprotein GPllb/IIia and GPlb/tX 
reveated alteration. 

Conclusion: 
A boy with CDG-syndrome type I presented with thrombophilia because 
of decreased antithrombin III, protein C and plasminogen. Not only solua- 
ble but also membraneous glycoprotein seems to be involved. The hyper- 
coagulability may explain stroke-like episodes which have been reported 
in patients with CDG-syndrome. 
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L o w - m o l e c u l a r - w e i g h t - h e p a r i n  fo r  s e c o n d a r y  prophylaxis 
of thrombosis in pediatric patients 

E. Lenz, D. Klarmann,  S. Becker, C. Escuriola, I. Mart inez,  W. Kreuz 
Johann Wotfgang Goethe-University Hospital, Frankfurt a. Main, Germany 

In patients known to suffer from thrombophilia after the first event of 
thromboembolism long term anticoagulation is mandatory to provide effi- 
cient protection against recurrency of thrombosis. Prophylaxis is normally 
instituted by oral anticoagulation with coumarins. One major risk of this 
treatment ate bleeding complications, which might occur under this regi- 
men. Especially in patients suffering from conditions in which bleeding 
complications can lead to a live-threatening event oral anticoagulation by 
coumarins can be contraindicated and other ways of giving them protec- 
tion against thromboembolism have to be initiated. 

Low-molecular-weight-heparins (LMWH) are now widely used for the pe- 
riopemtive prophylaxis of deep vein thrombosis. Compared to unfmctiona- 
ted hepadns they have the advantage to provide as good or even better ef- 
fective prevention of DVT, but at the same time have a lesser tendency to 
produce bleeding complications. Only few experiences are published about 
the use of LMWH for secondary prophylaxis of thrombosis, when patients 
have to be treated for months or even life-long. Even less is documented 
about the use in pediatric patients, 

In our pediatric hemophilia center 4 patients (2-13 years) are under 
LMWH-prophylaxis to prevent re-thrombosis. Throlnbophilic conditions 
in these patients are: antiphospholipid-antibodies in 2 cases and AT Ill-de- 
ficiency in the other 2 patients. Oiae patient had DVT of the left leg, one 
suffers from hepatic vein thrombosis, one from thrombosis of the abdomi- 
nal aorta and vena cava and one from DVT of the pelvis and the lower ex- 
tremities. Contraindications for the use of coumarin in these patients were: 
thrombocytopenia with severe gynaecological bleeding, hemon-hage from 
esophageal varices, hypertonus and convulsions with head injury. All of 
these patients are treated with LMWH. Adjustment of the heparin dosage 
was done by the Hep-test. Our patients are under LMWH for some perle- 
de of time (12, 3, 19 and 9 months) now and have neither experienced re- 
thrombosis nor bleeding complications. From our experience we feel, that 
LMWH is a good possibility to provide secondary thrombosis prophylaxis 
in children with contraindications to coumarin. 
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L O W  M O L E C U L A R  W E I G H T  H E P A R I N  IN 
V E N O - O C C L U S I V E  DISEASE OF A C H I L D  

K Auberger, Th. Nicolai, A. Merkensuhlager, K, Reiter, 
A. Flemmer, Ch. D61demannn 

Kinderklinik der Ludwig-Maximilians-Universit~it Miinchen 
im Dr. v. Haunerschen Kinderspital, Germany 

A 7 year old Spanish boy became acutely symptomatic with recurrent syncopal 
episodes accompanied by mild cyanosis of the lips and aaetial hypotension. He only 
had a history of adenotomy with 5 years because of recurrent catarrhal infections. 
Pulmonologic and eardiologic studies revealed severe pulmonary hypertension with 
congestive heart failure and restrictive lung disease. 
Attempts to treat the child with digitalis, diuretics, oxygen and high dose steroids 
did not improve his severe general condition. As laboratory studies showed the si~Tm 
of chronic DIC (mild thrombocytopatia, borderline prothrombin time, shortened 
aPTr, decreased concentration of D-dimers; absence of an underlying conggt-~tal 
deficiency of an inhibitor of coagulation) and since in adults a positive effect of 
anticoagulation on primary pulmonary hypertension has been shown, we finally 
tried to treat the child with intravenous heparin (600 E/kg). This had no effect on 
the pulmonary situation. Heparin was then replaced by low molecular weight 
heparin (LMWH; Fragrmn| Kabi Pharmacia). After acchieving high therapeutic 
levels (1,0 U/rut) with a regimen of alternating subcutaneous doses of 125 U/kg BW 
and 250 U/kg BW daily, the child's general clinical exmdition improved 
drarrmtically. Laboratory results improved as well as cardiae and pulmonary 
function parameters. Recently, an open lung biopsy showed veno-ecdusive disease 
oftha lung. Extrusive studies failed to elucidate its cause. The boy has been now on 
LMWH for 1 year. Presently we do not consider heart-lung-transplantation because 
of his good clinical condition. 
This ease report demonstrates that a therapeutic attempt with LMWH in venO- 
occlusive disease of the lung in a child may be successful. This could be due to the 
fibrinolytie potential of LMWH and is in accordance with casuistic reports of 
recanalisation of occluded vessels in Budd-Chiari-Sndrome (VOD of hepatic 
vessels) following proponged treatment with LMW-heparin. This case also 
demonstrates the feasibility of a long time treatment with LMW-heparins in certain 
dinieal conditions. 
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THERAPY OF SEVERE iNFECTiOUS PURPURA WITH 
PROTEIN C-CONCENTRATE IN INFANTS 

BEEG Tand KREUZ W 

CENTRE OF PEDIATRICS, DEPARTMENT OF HEMATOLOGY AND ONCOLOGY; 
J.W. GOETHE UNWERSITY-HOSP1TAL FKANKFURT-MAIN; GERMANY 

Introduction: 
The most common reason for purpura fulminans in newborns are infections with 
endotoxin producing baeterials such as meningococcals or gram-negative bac- 
terials. Such severe infections elicit multiple abnormalities of the coagulation sy- 
stem. The release of bacterial endotoxin induces a generalized activation of pla- 
telets, ex-and intrinsic coagultion cascade that may lead to purpura fulminans by 
disseminated inlxavascular coagulation (DIC). Recent puplieatious have shown 
that protein C-antigen and activity levels were significantly decreased in patients 
with DIC and non-survivors due to severe infections. In two different animal-mo- 
dels it was shown that exogenously added protein C prevents the coagulopathic 
response and lethal effects of endotoxin-producing bacterial injections. 
Patients: 
In our hospital we have treated 8 infants with a virnsinactivated protein C-con- 
centrate (Immune-Vienna). 3 of tho~e patients developed purpura fulminans due 
to endotoxin producing bacterial infections. 2 preterm-newboms (g.a. 33 weeks) 
acquired infection With enterocoecus faecales at the age of 3 weeks. Within hours 
they developed DIC and purpura. Protein C-activity was measured as 8 resp. 9 %. 
During conventional treatment with AT 1II, FFP and antibiotics we noticed pro- 
gression of the disease. For this reason Protein C-coucentrate was given in a do- 
sage of 4x 60 IU/kgbw/d. Under this treatment progression could be stopped and 
after 3 weeks restitutio ad integrum was observed. 
Another eluld suffered from a meningococcal infection with signs of DIC and 
purpum.. Protein C-concentration was determined to 1% Although protein C 
substituion was started immediately the patient died within two hours. 
Summary: 
First experience with a virusinactivated protein C-concentrate in infants with se- 
vere infections are reported. We try to show the efficacy of protein C-concentrate 
as a supplementary therapy in infants suffering from severe infectious purpum. 
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HERIDITARY TEMPORARY NEONATAL PROTEIN C,DEFICIENCY 
- A NEW FORM OF PROTEIN C-DEFICIENCY - 

TEMPORARY TREATMENT WITH PROTEIN C-CONCENTRATE 

KREUZ Wand BEEG T 

CENTRE OF PEDIATRICS, DEPARTMENF OF HEMATOLOGY AND ONCOLOGY; 
I.W. GOETHE UNWERS1TY-HOSPITAL FRANKFURT-MAIN; GERMANW 

Iotmducfion: Protein C is well known as an important inhibitor of precogulatory 
actvity by inactivation of activated factors V and VIII. Another function of Protein 
C is the activatien of fibdnolysis by inactivation of Plesminogen Activator Inhibitor 
I (PAl I). A severe protein C-deficiency results in a disseminated intravascular co- 
agulation with purpura fulminans . Severe Protein C- defidency is reported in 
three different clinical settings: (1)as a result of homocygous protein C-deficiency 
which results in purpura fulminans and death within hours after birth; (2) in indivi- 
duals ec>pacially newborns with severe infections; (3) as a postintectious syndrom 
after severe infection with pathogens involving the skin. 
In our patients we observed another new form of neonatal protein C-deficiency 
which we would like to name HERtDITARY TEMPORARY NEONATAL PROTEIN 
C-DEFICIENCY. The patients became suspected at the age of 1-10 days by 
signs of DIC, purpura fulminans and death as it is well described in babies with 
homocygous protein C-deficiency, 
R~,ults: Urrtil yet we have seen 6 babies who developed DIC as a result of pro- 
tein C-deficiency without any evidence of other reasons. Protein C-activity was 
determined between 4 and 11%. All parents of our patients have normal levels of 
protein C-antigen and activity, After 2-8 weeks of'treatment with a vir inactivated 
protein C-concentrate protein C-activity and antigen became normal.This typ of 
protein C-deficiency is based on an observation in Turkish sibbtings from con- 
sanguinious parents, The older one developed at the age of 24 hours purpura ful- 
minans and died within hours. As the only reason for this event we found a pro- 
tein C-activity of 6%. The protein C-concentration of the sister was determined to 
6 %as well without any pathological findings. She was treated with protein C for 
six weeks. Then protein C-levels were determined as normal. 
Thereafter we started to contol protein C-activity in all suspected newborns in our 
clinic for one year and we found three more children with this type of protein C- 
deficiency, The early treatment with a virusinactivated protein C-concentrate for 
2-8 weeks allowed us to avoid severe disease in this group of patients. 
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INNUNOPHENOTYPIC CHARACTERISTICS OF BLOOD AND 
SPLENIC CELL SUBSETS IN PATIENTS WITH INNUNE 
THRONBOCYTIC PURPURA (ITP) 

Eustakhavych I., Loginsky V., Eustakhevych J., 
Novak V. 

Research Institute of Haematology and Blood 
Transfusion, Lviv 

Splenectomy has been performed st 37 ITP pa- 
tients (pts). Positive result after the operation 
(platelete level 60 x i0~/1, the absence of hae- 
morragic syndrome) has been observed in 30 pts. 
The splenectomy turned to be noneffective only 
in 7 pts (the 2nd group). Immunophenotyping of 
mononuclear blood cells before operation, as the 
cellulare suspension has been both fulfilled from 
a removed spleen by means of monoclonal entibo - 
dies with immunofluorescent teghniques ~ The in~ 
crease in blood an~ spleen o~ ~me quan~i~y oz 
cells, expressing CD21, CD22, CD37, antigen IP010 
as well as HLA D9 (6nly in blo0~),has be@n revea ~ 
led in the 2nd group pts. The quantity of SBFC 
and CD5 + cells in blood at the non-effective spl~ 
nectomy are for certain lower than that of the 
1st group pts. However the CD3 + cells level among 
these groups does not differ. The quantity of T 
cells in the spleen in both group of pts is 
lowed down. The first group was characterized by 
higher CD4 + cells level and less with that of 
CD8+cells in blood. However, in the spleen larger 
percentage of CD8 + cells only was observed. 

The changes of immunophenotypically defined 
subsets of blood and splenic mononuclear cells in 
splenectomized pts with ITP indicate an autoim~ 
mune nature of the disease end may have a prog- 
nostic importance. 

P 7 3  

NATURAL HISTORY OF CONGENITAL CHRONIC THROMBOTIC 
THROMBOCYTOPENIC p.URPURA: A CASE REPORT 

W. Hartmann, S. Liptay, A. Kulozik*, A.Schulz, E. Kleihauer 

UniversiNtskinderklinik Ulm, Abteilung Kinderheilkunde II, 89070 Ulm 
and *Universit~tskinderklinik Charit6, 10098 Berlin 

A case of thrombotic thrombopenic purpura (TTP) was first described by 
Moschkowitz in 1924. This syndrome is characterized by thrombocyto- 
penia, micreangiopathic hemolytic anemia, fluctuating neurologic symp- 
toms, fever, and impaired renal function. Three clinical courses can be 
distinguished: single episode, intermittent, and chronic relapsing TTP. 
Case report: Here we describe the vary rare case of congenital chronic 
thrombotic thrombocytopenic purpura in a now eleven year old female 
patient. 12 hours after delivery acute impairment with tachydyspnea and 
petechiae was noted. There was no evidence for infection or ABO or Rh 
incompatibility. Characteristic signs of hemolytic anemia (bilirubin 357 
/zmol/l, LDH 807 U/l, Hb 14.3 g/dl, schistocytes in peripheral blood 
smear) and decreased platelet counts (23000 cells/#l) were found. Four 
exchange transfusions were necessary to stabilize the clinical situation. 
During the next three years of life the child was seven times hospitalized 
with relapsing episodes of thrombocytopenia and severe hemolytic ane- 
mia. One episode was complicated with acute renal failure and cerebral 
seizure. Treatment included prednisolon, aspirin, exchange transfusion, 
plasmapheresis, and fresh frozen plasma infusion. Since her third birth- 
day episodes with thrombocytopenia and hemolysis occur at regular 
intervals every three to four weeks. Periodic transfusion of fresh-frozen 
plasma or cryoprecipitated plasma fractions invariably resulted in a rapid 
return to normal platelet counts and hemoglobin levels. 
The pathegenesis of TTP as well as our experience with different plasma 
therapies will be discussed. 
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G e n e e x p r e s s i o n  in t r a n s p l a n t  re ject ion  

B. Liliensiek, J. Lin, I. Kreis, J. Thies, J. Greten, T. Sernau, R. Waldherr, R. 
Ziegler, L. Theilmann, P.P. Nawroth 

Medizinische Ktinik I, Heidelberg 

Thrombomodul in  is suppressed in t ransplant  reject ion. This 
prompted us to s tudy gene suppression in a model  o f  l iver 
t ransplant  rejection. Gene express ion was  analyzed in who le  
l iver mRNA extracts by dot  hybr id izat ion,  nor thern blots and 
in case of  ubiquit in also by western blot  and immuno- 
h istochemistry.  We tested a panel o f  genes prev ious ly  
identi f ied in TNF st imulated endothel ia l  cells. All these genes 
are suppressed by TNF in cul tured endothel ia l  cells. Some of  
these genes are also suppressed in l ivers a l ready 1 day af ter  
t ransplantat ion.  Sequence analysis o f  the genes c loned 
revealed that  most  o f  them had sequences not  present  in the 
gene data bank. Hence they may represent  novel  genes. 
Some clones however  belong to known genes, including 
ubiquit in, f ibronect in and e longat ion fac tor  lct. Ubiquit in 
regulates the halfe- l i fe o f  g rowth  factor  receptors.  Ubiqui t in 
suppression results in increased mitogen induced pro l i ferat ion,  
a hal lmark o f  t ransplant  reject ion. 
In summary:  Transplant  reject ion involves not  only induct ion,  
but also suppression of  genes, previously not  ident i f ied in this 
context .  
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Hemostatic complications in bone marrow transplant recipients - an 
analysis of 105 patients 
K. Fragiadaki~ C. Salat, ~ E. Holler, HJ. Kolb, g. Pihusch, E. Hiller 
Med. Klinik III, Klinikum Grosshadern der Ludwig-Maximilians- 
Universit~it Miinchen 
Clinically relevant hemostatic disturbances represent a Sequent problem in 
patients undergoing bone marrow transplantation (BMT) and are closely 
related to the most important fatal complications GVHD, sepsis and veno- 
occlusive disease. We analysed the history of  BMT recipients in order to 
determine the type, frequency, severity and time of manifestation of  
hemorragic or thrombotic events. 105 Patients were evaluated ( mean age 
36 years, 38 female, 67 male; 61 allogeneic/related, 22 alloge- 
neic/unrelated, 20 autologous, 2 syngeneic transplants). 
80% of the patients presented with at least one either liemorragic or 
thrombotic complication during the investigational period. Whereas most 
bleeding episodes were less severe (88%), major hemorrhage requiring 
the substitution of more than one platelet concentrate, two packed 
erythrocyte concentrates, surgical intervention or leading to haemorragic 
shock occurred in 9.5%. Fatal bleeding (gut, cerebral, liver biopsy, DIC 
n=2) was observed in five patients (4,8%) and associated with severe 
thrombocytopenia (<20 G/l) and prolonged aPTT in four of them. Four of 
the five bleeding events were observed after the fifth posttransplant week. 
Thrombotic events occurred in 9,5% (n=10) of  the patients at different 
timepoims. Most frequently venous thrombosis was observed (n=7), 
whereas veno-occlusive disease was seen in three patients. It was associa- 
ted with fatal outcome in two of  them.. 80% of  the patients with thrombo- 
tic complications were moderately (<50 G/l, n=6) or severely (<20 G/I, 
n=2) thrombocytopenic and prothrombin time was normal or elevated in 
all cases. 
63% of  the patients are alive, 37% died. In 28% of  non-survivors 
hemorrhagic and thrombotic complications contributed substantially to the 
fatal outcome. 
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ACTIVATION OF COAGULATION IN PATIENTS RECEIVING 
GM-CSF AFTER BONE MARROW TRANSPLANTATION (BMT) 

W. N0rnberger, S. Gehentges, M. Baethmann, S. Eckhof-Donovan, 
S. Burdach, U. G6bel 
Department for Pediatric Hematology and Oncology, Heinrich 
Heine University Medical Center, D0sseidorf, Germany 

Bleeding and thrombotic complications are frequently seen af- 
ter BMT. GM-CSF can activate macrophages to secrete inducters 
of macrophage procoagulant activity in vitro. Since hemato- 
poetic growth factors are often administered after BMT, we re- 
trospectively assessed 30 patients (pts) until day 50 after 
BMT, - Methods: 15 pts received GM-CSF and the following 15 
pts G-CSF, resp., from day 0 until a stable engraftment was 
achieved. AT III was measured using the chromogenic substrate 
S-2238, and thrombin-AT Ill complexes (TAT) by ELISA. In order 
to prevent uncontrolled coagulation activation, AT III was sub- 
stituted at a level of <90% of normal human plasma. - Results: 
TAT, prior to first AT III substitution, was significantly higher 
under GM-CSF (15.3 + 5.6 ~tg/I; mean+S.D.) than under G-CSF 
(4.5+1.8 /.tg/I; p=0.025). Under GM-CSF, minimum mean AT Ill 
levels (80% of NHP) were found from day +4 through day +18 
(p<0.05 when compared to the G-CSF pts), followed by slow 
normalization until day 50. Under G-CSF, the mean AT III levels 
were >90% NHP at any time point through day +50. In the GM- 
CSF pts, the mean daily AT Iit substitution was 22 to 37 IU/kg 
body weight from day +7 to +25, whereas the G-CSF pts requi- 
red maximum 7 IU/kg at day +11, The GM-CSF and the G-CSF pts 
were similar in duration of growth factor infusion (mean: 25 
[28] days for G-CSF [GM-CSF]), duration of aplasia, and in num- 
ber of febrile and septic episodes. - Conclusions: GM-CSF indu- 
ces a procoagulant state and may at least in part contribute to 
the hemostatic dysre~julations observed after BMT. 
Supported by the Elterninitiative Kinderkrebsklinik e.V., Dfisseldorf 
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Complement activation and Cl-inhibitor in patients with capillary 
leak syndrome after bone marrow transplantation 
C. Salat l, E. Hollerl, 2, HJ. Kolbl,2,B. Reinhardi 1, B. Eisele 3, M. 
ScMeuning 1, IL Pihusch 1, 1L Domrath 3, E. Hiller 1. 1 = Medizinische 
Klinik I]I, Klinikum GroBhadera, Ludwig-Maximilians-Universit/it- 
Miinchen, 2=H~imatologikum der GSF, Neuherberg, 3=Behringwerke 
Marburg, Germany 

Capillary leak syndrome (CLS) is a severe complication after BMT. In a 
small series in children with CLS after BMT an activation of  the 
complement system and a decrease of Cl-inhibitor has been described. 
We investigated the terminal complement complex C5b-9 (TCC) and C1- 
inhibitor levels (CI-INH) in adult BMT recipients. 
48 patients were investigated. TCC, functional and quantitative CI- 
inJaibitor levels were determined between day -8 and +35 by commercially 
available tests (EIA TCC, Berichrom C l-inactivator, NOR Partigen, 
Behringwerke Marburg, Germany). 
Kesults: CLS was observed in 7 of  48 patients between day 7 and 14. An 
elevation of  TCC levels was found in patients with and without CLS 
throughout the investigatioual period. It was more pronounced and 
persisted for a longer period in patients with CLS. Compared to baseline 
levels CI-INI-I increased significantly after BMT in patients with and 
without CLS (p<0.05 and 0.01 respectively). Mean functional CI-INH 
levels were higher in patients with CLS at all timepoints. 
Our findings are in contrast to the reported reduction of  CI-INI-I in 
transplanted children with leakage as our adult patients with CLS had 
even higher CI-INH levels during the time of  hemopoietic engraftment 
than patients without CLS. Whether the reported beneficial effects o f  CI- 
INH substitution therapy reflect a relative CI-INH deficiency has to be 
investigated in a clinical study. 
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A Prognostic Value of coagulation Prof'de in Patients after Bone 
Marrow Transplantation 

M. Penka, M. Pafizek, P. Kubisz, D. Bron, M. Bemier, E. Krahulcov~i, 
H. Kube~ovg, J. Vorli~ek 
Dept. Med., Masaryk Univ. Hosp., Bmo - Bohunice, Czech gep. 
Dept. Clin. Biochem., Nov~ JiSin, Czech gep. 
Dept. Hematol. and TransE Med., Univ. Hosp., Martin, Slovakia 
H. Tagnon Clingue, Institut J. Bordet, ULB Brussels, Belgium 

Summary 

Bone marrow transplantation ( BMT ) ranks among methods of the he- 
matological malignancies treatment which has a rising trend.On the 
other hand the mortality is increasing because high incidence od dif- 
ferent complications. Coagulation disorders make up ones of  them. We 
analysed coagulation parameters ( PT, APTT, TT fibrinogen, plasminogen, 
alfa-2-antiplasmin, D-dimers, FDP, AT II/, protein C ) in 40 patients 
having ungergo either autologous or allogeneic bone marrow transplanta- 
tion. The aim of  this study was to evaluate the differencies in coagu- 
lation profile between the group of survivals and those who were going 
after the follow-up period to die. Our result show the statistical signifi- 
cance of  coagulation values patology in the third week after the trans- 
plantation in the group ofnonsurvival patients in comparison to the other 
group. The most important changes concern increasing offibrinogen and 
the drop of inhibitors of  coagulation and plasminogen as well. 

Key words: bone marrow transplantation - eoagulopathy 
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Veno-occluslve disease during bone marrow transplantation Is 
associated with high D-DImer and slCAM-1 plasma levels 

T S0dhoff t , M Heins 2, A HeyU 1 , A Wehmeier 1 , D S0hngen t , V Lenz 1 , 
H Reinauer 2, W Schneider 1 

1Department of Hematology and Oncology, 2Institute of Clinical Chemistry, 
Heinrich-Heine-University t 40225 D0sseldorf 

Veno-occlusive disease (VOD) of the liver is a major complication during 
bone marrow transplantation (BMT). Although the precise pathophysiologic 
mechanism is unclear, current concepts favor endothelial injury followed by 
activation of coagulation as key events in development of VOD. The clinical 
syndrome is characterized by sudden onset of hyperbilirubinaemia, hepato- 
megaly, ascites and weight gain but reliable early markers for VOD are 
lacking. Endothelial cell activation results in increased expression of 
leukocyte adhesion molecules such as sICAM-1, sVCAM-1 and sE-selectin. 
Therefore, plasma levels of isoforms of these adhesion molecules were 
evaluated serially by immunosorbent assays for their ability to indicate 
endotheliaI cell activation in patients at risk of VOD. Additionally, t-PA, PAI, 
PAP, TAT a.n.d D-Directs we.re, de~e~.ined as p~m.eters of fibfinolysk and 
clotting activation. 
By now, 6 allogenic bone marrow recipients have been investigated. Three 
patients developed VOD prior to day 14 after BMT, and two of these died 
(day 44, +29). VOD was associated with a remarkable increase in D-Dimers 
concentration to 650, 1280, and 2960 ~tg/1, respectively, whereas maximal D- 
Dimer concentrations obtained from patients without VOD ranged below 260 
I.tg]l. Elevation of D-Dimers during VOD was accompanied by high levels of 
circulating sICAM-1 but not sE-selectin or sVCAM-1 molecules. In two 
patients sICAM-1 levels increased to 540 and 890 gg/1 as compared to 180 
and 210 I.tg]l prior to transplantation. One patient who died due to VOD 
already at day +4 showed high sICAM-1 levels (980 ~tg/1) at beginning of 
conditioning treatment with no substantial decrease until lethal outcome. 
However, elevated sICAM-1 plasma levels were not unique to VOD and were 
furthermore found during infectious complications. Future studies should 
clarify whether monitoring of D-Dimer and slCAM- 1 plasma concentrations 
during BMT may be helpful to identify patients at risk of VOD. 
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FACTOR XIII LEVELS ARE INFLUENCING TRANSFUSION 
RATE INTRA- AND POSTOPERATIVELY IN ORTHOTOPIC 
LIVER TRANSPLANTATION (OLT) 

H.Riess (i), G.Himmelreich(1), Ch.M~ller(2), 
R.Rosch(1), H.Gerlach (3), Ch. Isenberg(1), H.Keck 
(4), P.Neuhaus(4) 
Abt. H~matologie u. Onkologie (i), Abt. Klin. 
Chemie u. Biochemie (2), Abt. d. An~sthesie (3) 
und Chirurgie (4) Universit~tsklinikum Rudolf 
Virchow, Berlin 
The procedure of OLT and its postop, management is 
complicated by bleedings. F XIII is decreased in 
hepatic disease, hyperfibrinolysis and DIC. On the 
other hand F XIII is involved in cell 
proliferation specifically in wound healing and 
tissue repair. We measured F XIII in 46 
consecutive patients who underwent their first OLT 
at our clinic and investigated the relation 
between F XIII and blood transfusion requirements. 
F XIII was functionally determined (Behring Werke 
AG, Marburg, Deutschland). During and after OLT 
packed red blood cells (RBC) and fresh frozen 
plasma (FFP) were given according to hemodynamic 
parameters. 
~ :  Preop. F XIII levels were below the lower 
limlt of the normal range with a median of 53%. 
The blood product requirements were (median 
(range)) 6 (0-26)RBCs and 6 (0-35)FFP intraop, and 
1 (0-13)RBC and 5 (0-26)FFP postop, until day 3. 
There was a highly significant difference in 
transfusion requirement intraop, between patients 
with F XIII < 53% (median) levels preop, and those 

53%. A significant correlation could be observed 
between F XIII levels in the preanhepatic phase 
and blood product requirement in the first three 
postop, days. 
Conclusion: Clearly reduced levels of F X III 
preop, and their significance for transfusion 
requzrement intraop, as well as their sig. 
correlation between preanhepatic F XIII values and 
transfusion requirement postop, are strong 
arguments for the intraop, application of F XIII 
in order to prevent bleeding complications intra- 
and postop.. 

P81 

D-DIMER AS A PROGNOSTIC PARAMETER FOR VENO- 
OCCLUSIVE DISEASE AFTER BONE MARROW 
TRANSPLANTATION 

M. Heins 1, T. S~dhoff 2, D. S6hngen 2, S. Hecht 1, M. Kraus 3, A. 
Heyll 2, W. Schneider 2, H. Reinauer 1 

1Institute for Clinical Chemistry and Laboratory Diagnostics and 
2Clinic of Haematology, Heinrich-Heine-University D0sseldorf, 
3Behfingwerke Marburg 

Recently we have shown that veno-occlusive disease (VOD) of 
the liver following bone marrow transplantation (BMT) was asso- 
ciated with increased levels of D-Dimer concentrations, deter- 
mined by a new quantitative immunosorbent assay (Enzygnost TM 

D-Dimer, Behringwerke Marburg [DB,]). Because increased D- 
Dimer concentrations as a marker of VOD is not established in the 
literature, we reevaluated plasma samples of 6 patients (3 patients 
with VOD) using alternative assays (D-Dimer Gold, Baxter Un- 
terschleil~heim [De• ], Asserachrom D-Dimer, Boehringer Mannheim 
[D~]). Additionally, fibfinogen degradation products (FDP) were 
analysed by a new specific assay (Enzygnost micro TM FDP). 

Whereas two D-Dimer assays confirmed increase of D-Dimer con- 
centrations during all 3 VOD episodes (nonVOD versus VOD: Ds,: 
182+79 pg/I versus 996+318tJg/I, p<0.05; Dex: 177+49 pg/I versus 
639+126pg/I, p<0.05), one assay failed to give significant results 
(D~: 1634:~617 pg/I versus 3658:P.2466pg/I, n. s.). Increase of D- 
Dimer concentration was paralleled by elevation of FDP con- 
centration (nonVOD versus VOD: 2.35+0.48 pg/I versus 6.09+3.02 
pg/I, p<0.05). 

We conclude that two of three D-Dimer assays evaluated 
(Enzygnost D-Dimer and D-Dimer Gold) appear to be of use to de- 
tect a significant increase of D-Dimer concentration during VOD as 
an indicator of ongoing secondary fibrinolysis. 
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Pi t fa l l s  in t h e  app l i ca t i on  o f  T E G  d u r i n g  l iver  
t r a n s p l a n t a t i o n  and  w a y s  to  e s c a p e  

An. Calatzis, *M. Klmg, A. Stemberger, Al. Calatzis, *R. Hipp, G. Bli~mel 

Inst. far Experimentelle Chirurgie der Technischen Universitgit Mi~nchen 
* Inst. far AnO.sthesiologie der Technischen Universitgit Mi~nchen 

The use ofthrombelastography during liver transplantation is a standard pro- 
cedure in-many centers. Our measurements using native whole blood 
revealed results which couldn't be correlated to the clinical situation. False- 
fPoOSitive results corresponding, to prolonged so-called r und k values were 

und due to coagulation inhibition. This phenomenon is seen a) during the 
use of heparin-coated veno-veaous bypass systems due to the release of 
unbound heparin or b) in the case of  release of patient-own endogenous 
inhibitors during anhepatic phase or reperfusion. The aim of this study group 
was to develop a TEG monitoring system to provide additional information 
concerning the actual coagulation status of  the patient. "lEG was performed 
with a modified Thrombelastograph D system consisting of 6 TEG channels 
and a computer aided system for real time analysis. Blood was drawn from 
an arterial nonheparinised catheter (A. radialis). The results were compared 
to standard coagulation tests such as aPTT, PT. plasma TT, ATIII, platelet 
count and plateiet agreggation. In order to evaluate the effect of endogenous 
or exogenous agents altering coagulation, the following substances were 
added to the native whole blood in parallel measurements (in addition to 
conventional whole-blood TEG analysis): Kaolin to perform enhanced 
activation, heparinase to destroy heparin activity, and aprotinin to investigate 
the susceptibility via protease inhibition. The comparison of the native 
measurements to the tests with the addition of kaolin or heparinase in the test 
system revealed the correction of false-pathological results seen in the native 
TEG. Heparin determination in plasma revealed values up to 0,2 U/ml during 
anhepatic phase. There was a better correlation of the platelet count to the 
maximal amplitude of the kaolin-activated TEG measurement than with the 
native TEG. Alterations due to activated proteases can be recognized by 
adding aprotinin to the TEG test system. In the case of clinically manifested 
fibrinolysis, susceptibility to aprotinin therapy can be assesed in vitro. 
Investigation of coagulation using conventional TEG procedures and 
modified TEG monitoring using kaolin, heparinase and aprotinin in parallel 
measurements leads to a safer management of coagulation disorders. In the 
interim this protocoll is used as a standard coagulation monitoring procedure 
during liver transplantation. 
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ANTIBODIES TO COLLAGEN VERSUS UROKINASE-TARGETED 
ANTIBODIES AGAINST COLLAGEN. A COMPARISON OF 
ANTITHROMBOTIC ACTION 

Stepanova I.P.t, Bashkov G.V. 2 and Domogatsky S.P. 1 

Cardiology Research Center I and Haematology Research Center 2 Academy 
of Medical Sciences, Moscow 

Subendothelial collagen is one of  the main inductors of  contact platelet 
activation and thrombus formation in arteries. It is possible to propose that the 
hiding of highly thrombogenic subendothelial structures and a local clot 
dissolution can prevent platelet-dependent thrombosis. This study aimed to 
compare the antithrombotic efficacy of  the bifunctional antibodies against 
collagen and single/two chain plasminogen activator (scu/tcu-PA) and 
bifanctional antibodies + tcu-PA complex. The bispecific antibodies were 
produced by coupling of chemically modified antibodies (SATA and MBS) to 
collagen and scu-/tcu-PA. The bispecificity of  antibodies was tested by the 
ELISA technique. The intfibitory action of bifunctional antibodies and 
conjugate + tcu-PA complex on collagen-induced platelet adhesion, 
aggregation and formation of  thrombus-like structures was determined by 
scanning electron microscopic study of collagen-coated surface in conditions 
mimicking the high shear rates in the large elastic arteries. Further the 
antiplatelet effect of  the bispecific conjugate and conjugate + tcu-PA complex 
was studied in vivo in the model of  collagen-induced arterio-venous shunt 
thrombosis. The short-term treatment of  collagen-soaked silk thread by the 
bifunctional antibodies as well as by the collagen adsorbed conjugate-tcu-PA 
complex suppressed thrombus formation in the arterio-venous shunt in rats by 
56 + 4 % (P< 0.05) and 49+2 % (P<0.05) respectively. Anticollagen 
antibodies alone inhibited thrombus formation by the same factor as 
bifunctional antibodies. It is possible to suggest that the local administration 
of anticollagen antibodies to the site of thrombogenic collagen exposition 
could be an efficient tool for prophylaxis of  platelet-dependent thrombosis in 
arteries. 
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Influence of Tourniquet Ischaemia on Coagulation and Fibrino- 
lysis During Operations in Orthopaedic Patients. 

H.-G. Breyer, P. Bacher*, J. Fareed*, H. Lohbrunner, A. Paeeh 

Freie Universit~t, Berlin, Germany, 
* Loyola University Medical Center, Maywood, USA 

In orthopaedic surgery operations are often done in exsangui- 
nation and setting a pneumatic tourniquet. This causes local 
hypnxaemia and acidosis, factors that activate the coagula- 
tion and fibrinolysis systems. 
54 patients who had to undergo elective operations upon the 
knee joint or below were included in a prospective randomized 
open clinical and biochemical study in three groups: A (n=20) 
exsanguination by Esmarch's bandage and tourniquet, B (n=16) 
deprivation of blood supply and tourniquet, C (n=18) without 
tourniquet (control). The mean operation time was 66.8, 
68.9 and 89.7 min. Colour coded doppler was used before and 
on day 7 after operation for detection of DVT. Samples of 
femoral and cubital vein blood were drawn simultaneously 
the preop, day, the operation day (before op. and 
immediately, 30 min. and 120 min. after the release of the 
tourniquet), and on Ist, 3rd and 7th postop, day. Coagulation 
(aPTT, TT, Heptest, anti-Xa, anti-IIa, TFCT) and fibrinolysis 
factors (tPA, PAI-I, FbDP, FgDP, TDP) were analyzed in all 
samples. All patients received a LMWH. 
No DVT was found, no significant differences were seen in 
the coagulation indicators between the groups. But there 
was a significant local increase of tPA and FgDP in the 
operated legs in both tourniquet groups, and higher PAI-I, 
FbDP and TDP levels in group A. The strong activation of 
local fibrinolytic activity by tourniquet ischaemia on one 
hand may be caused by intravascular thrombus formation, 
on the other it possibly is the mechanism for protection 
against DVT. 
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EFFECT OF DIFFERENT ANTITHROMBOTIC COMPOUNDS IN AN 
ARTERIAL AND A VENOUS THROMBOSIS MODEL 

N. Breiter, W. Raake, R. Klauser, E. Meinetsberger 

Departments of Pharmacology and Chemistry, Luitpold Pharma, 
81366 MOnchen 

Arterial thrombosis was induced in small mesenteric arterioles of  Spraque 
Dawley rats by an organ laser beam. By the laser injury platelets adhere to 
the damaged vessel wall and form a platelet thrombus within the following 
minutes. 4-5 laser shots are necessary to induce thrombus formation in saline 
treated animals. 
For inducing venous thrombosis the jugular vein and the contralateral carotid 
artery of Spraque Dawley rats were exposed and shunted with a polyethylene 
canula which contained a silken thread in its lumen. Blood circulated through 
the shunt and a thrombus formation occured on the silken thread. Endpoint 
was the thrombus weight after 30 minutes of the shunt connection. 
Drugs were administered i.v. in dose ranges of 0.1-1.0 for heparin and 
Argatroban, 0.5-5,0 for Fraxiparin, 0.5-10.0 for r-hirudin and 2,5-10.0 mg/kg 
for aprosulate. 
All these compounds exhibited dose dependent antithrombotic effects in both 
models. 
From these experiments we can conclude that these two thrombosis models 
are able to test various anticoagulants which differ in chemical structure and 
mode of action. 
These models representing arterial thrombosis and artificial surfaces 
(hemodialysis and cardiopulmonary bypass) are useful for the development of 
new antithrombotic substances. 
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Does plaster-cast immobitisation after operative treatment of the lower limb 
increase thr risc of deep- vein thrombosis (DVT)? 

Bonnaire, F,, Brandt, T., Kuner, E.H., Freiburg 

Documentation of posttraumatic and postoperative changes of venous hemo- 
dynamics as a parameter for the occurence of DVT using Doppler- and 
Duplex-sonography. 

In a prospective study, 60 patients with injuries of the lower limb were 
Duplex-sonographicly examined preoperativdy, every second day during the 
hospital phase as well as 4 and 12 weeks after trauma. A differentiation 
between patients with a lower-leg cast and a full-leg cast was made, The 
following parameters for risc-evaluation were determined: venous fellow 
velocity, vessel diameter and flow volume. These data were determined for 
the injured as well as the non-injured limb. The results of this study de- 
monstrate, that plaster-cast immobilisation leads to a significant reductionof 
venous reflow velocity and flow volume. Also, a venous dilation up to zoyo 
was observed. These changes were not only demonstrated in the injured 
limb but could be seen to a variable degree in the non injured limb as well. 
We noted, that normal venous hemodynamics of the immobilized limb (i.e., 
an approximation of the parameters to the preoperative degree) had not 
occured 6 weeks after trauma. 
The postoperative plaster-cast immobilisation causes a significant reduction 
of the venous reflow. The venodilation leads to a reduced reflow velocit3( _. 
This causes a venous stasis wich, as one of the pillars of Virchow's triad, 
has to be rated as a rise factor for the occurence of DVT. 

Conclusion: 
The fact that hemodynamic changes were observed even 6 weeks after 
trauma shows, that a thrombosis prophylaxis should not end with the hospital 
phase, but continued for a longer period. 
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DEEP VENOUS THROMBOSIS 
REPLACEMENT THERAPY 

(DVT) AFTER PROSTHETIC KNEE 

Hauek W. and Seyfert U.T.* 

Orthop~idische Klinik St. Johannis Krankenhaus Landstuhl und * Abt. 
Klinische Haemostaseologie und Transfusionsmedizin Universit~Rskliniken 
Homburg/Saar 

Venous thromboembolic disease is the most frequent complication in 
patients undergoing total knee replacement. 
Patients and methods: ARer informed consent, 3 x 30 patients were included 
in an open randomized clinical study and the incidence of venous 
thromboembolism was examined using different regimes for hepadn 
prophylaxis (30 patients received lraxiparin 36 mg once daily, 30 patients 
clexane 40 once daily and 30 patients 7500 E Calciparin twice daily.). There 
were no differences between the groups concerning age, sex, body weight, 
risk factors, surgeons, decrease in hemoglobin and requirements for blood 
products. Pre surgery, day1 and day 5-7 phlebograms were performed and 
n!~O TAT 8rid d!.t~.ers were ex~-m!ned. 
Results: 1., DVT in 26 patients (28,9%). DVT in 5/30 patients under calciparin 
prophylaxis,, 7/30 patients under fraxiparin and 10/30 patients under clexane 
treatmen t (Calciparin vs. clexane p < 0.05). 2., Low specifity (3,4%) of dimers 
and TAT (24%) for detecting a DVT in these special patients undergoing knee 
replacement therapy. 3., Only 8/26 patients (31%) with DVT had clinical signs 
of thrombosis. 
Conclusions: 1., There is an increase of thrombin generation measured by 
TAT and dimers after knee replacement therapy. A discrimination between 
patients with and without DVT by a lab panel is of less importance from a 
clinical point of view. 2, Phlebographically confirmed DVT in almost 30% of 
our patients demonstrate the high thromboembolic risk in these patients. 
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THROMBOLYSIS IN DEEP VEIN THROMBOSIS - A COMMON 
INDICATION IN INTERNAL MEDICINE ? 

Ludwig Caspary, Andreas Creutzig, Klaus Alexander 

Department of  Angiology, Medical School Hannover, Germany 

Over the duration of one year all available patients with the 
diagnosis of deep vein thrombosis (DVT) in lower extremities 
being admitted to the service of internal medicine in a medium- 
sized hospital (4400 admittances per year) were prospectively 
evaluated for the indication of fibrinolysis therapy. Fibrinolysis 
was considered if a postphlebitic syndrome was probable to 
occur and if complete reconstitution could be expected at low 
risk of complications. 
A total of 62 patients were enrolled. In 10 patients fibrinolysis 
was not proposed because thrombosis was restricted to calf 
veins (postphlebitic syndrome unlikely to develop). Another 24 
patients were aged above 70 years (increasing risk of bleeding 
complications with decrasing probabil it iy of  postphlebitic 
alterations). Nine additional cases had a recurrence of DVT 
(n =4)  or a history of more than 14 days (successful thrombo- 
lytic therapy unlikely). Among the remaining 19 patients, 
fibrinolysis was not performed in 11 because of advanced 
malignomas (n=4)  or other diseases (n=3)  with limited life 
expectance, enhanced probabil ity of haemorrhage (n=3)  and 
obvious malcompliance (n = 1 ). 
Eight patients were offered thrombolyt ic therapy, but after 
comprehensive information 5 of them denied their consent. 
Obviously most of the patients admitted to internal medicine 
for DVT are only candidates for conservative therapy. 
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Streptokinase therapy in deep vein thrombosis 

G. Fuhrer, S. Keller, R. ClauBnitzer, H. Geisbe 

Chirurgische Klinik, Kreiskrankenhaus Reutlingen 

212 patients with deep vein thrombosis were treated between 
1.1.1980 and 30.6.1992 with a thrombolytic therapy. In this 
retrospective analysis we included only patients who had 
both a pre-and postlytic phlebography in our hospital in 
order to be able to evaluate the therapeutic success by a 
standardized technique and quality of this investigation. 
All patients with clinical symptoms up to 14 days and a 
signed consent were admitted to the intensive care unit. 
Between 1980 and 1986 patients received a continous infusion, 
from 1987 to 1992 ultra-high streptokinase (UHSK)therapy was 

administered once a day over a period of 6 hours. 29,25 % of 
patients reported a trauma before the onset of thrombosis, in 
30,65 % of these cases a surgical treatment due to the injury 
was necessary. Other risk factors like an elective surgical 
intervention (6,88 %), e~trogen therapy (8,75 %) and 
thrombophilic diathesis (16,88 %) were identified whereas 
in 38 % no causative factor could be detected. In 115 
patients included in this study, 11,39 % of UHSK had a 
fully recanalised deep vein system, but in nore of the other 
group such a success has been observed. Partial recanali- 
sation was seen in the UHSK-group in 79,75 %, in other 
patients in 88,89 %. No lysis was found in 8,86 %, in the 
UHSK-patients, 8,33 % in the other group of patients. In 
three patients in the UHSK-group a serious event occurred, 
in the other group in one case. 
The average costs here 8517 DM in the high dose therapy 
and 3598 DM in patients with a continous treatment. 
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Longterm thrombolytic therapy in submassive pulmonary embolism - 
results of a pilot study with two new thrombolytic rt-PA regimen 

R. Dechend, D. Selbig, M. Praus, S. Hauck, R. Dietz, D.C. Gulba 

Universit~itsklinikum Rudolf Virchow, Franz-Volhard Klinik und 
Max Delbriack Zentrum ftir Molekulare Medizin, FU Berlin 

In patients (PTS) with submassive pulmonary embolism (SPE), 
pulmonary arterial obstruction (PAO) and consecutively pulmonary 
arterial pressures (PAP) may be reduced with thrombolytic therapy 
(TT). With those thrombolytic regimens (TR) currently applied, 
however, only incomplete lysis has been achieved. Furthermore, by 
prolonging the infusion period of'IT, the bleeding hazzards are 
increased in a non-linear fashion. 
In a pilotstudy with two different longterm TR with rt-PA 34 PTS 
with SPE were studied 
regimen d o s e  administration patients sex age 

A rt-PA 0,5 max. 10 days as n=20 9 male, 23-7 l y 
mg/kg*24h coutinous infusion l I female 

B rt-PA 0,5 Intervallysis (2x4h/d) n=14 6 male, 20-73y 
mg/kg*24h i max. 10 cycles 8 female 

Thrombolysis was always accompanied by a continous high dose 
intravenous he arin infusion (aPTT > !00 see). 
success ~ cont. Infusion (A) intervaMysis (B) 
complete 7 (35%) 4 (29%) 
partiel 9 (45%) 6 (43%) 
> 30 % 4 (20%) 3 (21%) 
no 2. Angio. 0 (0%') 1 (7%) 

With these TR, as with the standard TR, bleeding was an event 
frequently observed, causing premature temination of TI" in 11 pat 
(55%) treated with regimen A and 5 pat (35 %) with regimen B. 
In conclusion: Even with both longterm TR with rt-PA tested 
complete desobliteration of the pulmonary trunks in PTS with SPE 
can only be obtained in the minority of PTS. Furthermore for the high 
frequency of bleeds T r  has to be terminated prematurely. However, 
in terms of bleeding rates, TR B seems to be safer than TR A. 
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MARKERS OF COAGULATION ACTIVATION FOR EVALUATION OF 
ANTI-THROMBOTIC EFFICACY OF HEPARIN: A PROSPECTIVE 
STUDY IN ACUTE DEEP VENOUS THROMBOSIS (DVT) 
R, Mesters, M. Schiller, T. Mikoteit and J~ Kienast. 
Department of Internal Medicine, University of 
M0nster, Germany 

The potential value of measurement of prothrombin 
fragment 1+2 (FI+2), thrombin-antithrombin III 
complexes (TAT) and D-Dimer for reflecting 
antithrombotic efficacy of i.v. heparin in DVT was 
investigated. These variables were measured at 
presentation and subsequently once daily during a 
course of 7 days heparin therapy. After diagnosis of 
DVT i.v. heparin was administered and the dose 
adjusted according to a standardized protocol. For 
monitoring heparin therapy the APTT and plasma anti- 
factor Xa activities were used. Compression 
ultrasonography was performed at presentation and on 
day 7 to determine the extent of thrombosis. Out of 
a total of 50 patients (pts) accrued to the study 
six pts had progression of thrombosis. Although 
thrombin generation was significantly inhibited 
after initiation of heparin therapy as reflected by 
a decrease in FI+2 and TAT levels, these markers 
were not useful for detection of pts with DVT 
extension. On the other hand anti-factor Xa 
activities were significantly lower in the group of 
patients with propagation of DVT (median: 0.22 U/ml 
versus 0.38 U/ml, range: 0.1-0.33 U/ml versus 0.19- 
0.55 U/ml; p=0.001) whereas for the APTT the 
difference was not statistically significant. D- 
Dimer decreased within the first days of heparin 
therapy but failed to indicate DVT progression. 
These data suggest that plasma anti-factor Xa 
activity correlates better with antithrombotic 
efficacy of heparin than APTT or markers of 
coagulation activation. 
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ULTRAHIGH STREPTOKINASE LYSIS OF DEEP VEIN THROMBO- 
SES WITH IPSIPEDAL APPLICATION AND COMPRESSION 

Hennigs S., Neitzel J., Rickels L., Bergbauer M., Loncarevic F. 
Department of Radiology, Marienhospital Witten, Germany 

Objective-To investigate recanalisation and complication rates as 
well as lotlg term results of ultrahigh streptokinase (UHSK) lysis of 
deep vein thromboses by using an ipsipedal application technique and 
additional compression to the affected leg. 

Subjects-From May 1989 to October 1993 114 patients aged 
between 19 and 85. 

Methods-Thromboses were diagnosed and recanalisation reviewed 
by phlebography. Streptokinase was applied via a venflon inserted in 
the foot of the affected leg. The patients had to wear two anti- 
thrombosis stockings (class I) and were during the cycles treated with 
additional compression of 6,7 - 9,3 kPa by a leg cuff. The dose of 
Martin (9 Mio Units of streptokinase per cycle) was given in a higher 
fluid volume (160 ml) with a maximum number of 4 cycles. 

Results-The mean number of cycles was 1,98. There was full 
recanalisation of the thrombosed veins in 64 %, partial recanalisation 
in 32,5 % and none in 3,5 %. Minor bleeding complications were 
seen in 9,6 %.Two patients (1,8 %) developped retroperitoneal 
haemorrhages, one patient (0,9 %) died with a cerebral haemorrhage. 
In 1,8 % pulmonary embolism occured during fibfinolysis. Reviews 3 
to 12 months after lysis showed in 41% of previous partial 
recanalisation an improvement and only in 4 % none. 

Conclusions-This method shows good recanalisation results and 
low complication rates and is therefore an effective and safe treatment 
for deep vein thromboses when risk and benefit are weighed up 
carefully beforehand. 
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BLOOD COAGULATION ALTERATIONS DUE TO LOCAL 
FIBRINOLYTIC THERAPY WITH r-tPA 
K. Heidinger, K. Rauber*, W. Rau*, H. Pralle, B. 
Kemkes-Matthes. Zentrum f~r Innere Medizin und 
*Zentrum ffir Radiologie der Universit~t Giessen 

Introduction: This study was assessed to determine 
systemic effects of local r-tPA therapy on .the 
coagulation system in patients with arterial occlu- 
sive disease. Patients: After angiography i0 
patients received a bolus injection of 2,5 mg r-tPA 
and then subsequent infusions of 17,5 mg r-tPA into 
the thrombotic arterial occlusion over 4 hours and 
heparin infusion (24,000 U/24 h). Control group: 8 
patients with arterial occlusive disease who under- 
went percutaneous transluminal angioplasty (PTA). 
Control patients also got heparin, but no r-tPA. 
Methods: Blood samples were taken by venipuncture 
directly before and after therapy, 20, 40 and 60 
min. and 24 h later, tPA: COALIZA Chromogenix, 
Sweden; D-Dimer: ELISA, Boehringer Mannheim; Fibri- 
nogen and reptilase time were determined by clot- 
ting methods. Results: Patients with r-tPA therapy: 
venous t-PA level directly after infusion increased 
to 60.3• ng/ml; after 24 hours tPA level was 
36.2• ng/ml. D-Dimer increased from initially 
2207• ng/ml to 3774• ng/ml. In the control 
group, tPA level was 23.1• ng/ml. Up to 60 min. 
after therapy, tPA level was not changed, but 24 h 
later, tPA increased to 36.2• ng/ml. D-Dimer 
showed no difference before and after therapy. Fi- 
brinogen remained in the normal range in both 
groups and reptilase time increased only slightly 
in the r-tPA group. Conclusion: The increase of D- 
Dimer in the r-tPA group proves a good fibrinolytic 
effect at the site of vascular occlusion while fi- 
brinogen levels remained unchanged, thus there is a 
lack of systemic fibrinogenolysis. The elevated tPA 
level at 24 hours in both groups could be due to an 
endogenous release of t-PA induced by heparin. 
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H.~,MOS: A COMPUTER ASSISTED INFORMATION SYSTEM AND 
LEARNING PROGRAMM OF CURRENT KNOWLEDGE OF 
HEMOSTASIS 
G.Wozniak, E.M.Siefert, * D.Heumann, ** H.Trobisch, *** J.Alemany 

Dept.of Cardiovascular Surgery, Justus-Liebig-University Giel~en and * 
Ruhr-University Bochum and ** Heinfich-Heine-University DOssetdorf 
and *** Knappschafts-Krankenhaus Bottrop, Germany 

H~kom-PC is a software for personal computers that uses the PC as an 
interactive system for learning and teaching on the theme of hemostasis. 
H~ikom-PC is based on a first-level scheme (H,~MOS �9 1993) that 
demonstrates interactions between all relevant hemostatic systems 
(coagulation, fibdnolysis, kallikrein-kinine-system, endothelium, platelets 
and complement-system). It is net only a knowledge based system but a 
knowledge offering system. Distinct sign of H~ikom-PC is the simple and 
intuitive usable graphical user interface. The hardware platform are the 
IBM-AT compatible systems. Minimum configuration is a 386 DX 
processor, 40 MHz, 4 MB main memory and a super VGA resolution. 
Available hard disk place should be I2 MB. The graphical user interface 
is based on Microsoft Windows. H~ikom-PC is a data base application, in 
which Paradox (V 4.5) in combination with a high level programming 
language has been used as the development system. 
Starting from the first-level scheme one can choose all different 
hemostatic systems as an extended second-level subscheme with more 
information in detail or as a first-level zoom-scheme by moving the 
mouse cursor over the graphical user interface. Each subscheme works 
as an internal keyword to offer a subsystem orientated access to 
corresponding directodes about literature (1000 references), diagnostics 
and therapeutics. In the literature or diagnostics directory the user is able 
to input own remarks into a depending notebook. At each level there is 
the possibility to edit patients data into three units (admission state, 
therapy state, discharge state), in which there are three main purposes: 
input, collection and statistics of patients basic data, affection in 
hemostasis and administration of blood, blood components or 
therapeutics of human origin. Always there exists a help-, print- and quit- 
function. 
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EDP-supported Routine Testing in a Coagulation Quality Control Labo- 
ratory by a LIMS with full Integration of Instruments and Structures 
for Data Collection and Result Computing. 

V. Hinger, J.-D. Schreiber, H. Lang, H. Igel 

Immune AG 

Based on an Oracle database application (IC-LAB2; lnfu Consult) a laboratory 
EDP-System with all LIMS functionalities for handling test orders (order entry, test 
execution, test assessment, test reporting, inquiry functions, administration of all 
data sets according to GMP/GLP regulations including version control) was deve- 
loped. Additionally the following functions were implemented under control of 
master file data: 

- integration o f instruments by user defined parameters 
- modelling ofanalytical methods by a concept of generally usable quanti- 

ties and hierarchical structured objects 
- user definable testspecific .screen layouts and graphics 

All laboratory instruments (Coagulometer: KC4; ~hnitger-Gross, Photometer: con- 
ventional multi--channel type; reader lbf microtiler-piatcs, liquid handling system) 
were integrated by appropriate definition of master file data. Depending on the type 
of device, different methods were implemented (direct control of the device and 
data acquisition through RS232; indirect control using a PC as data concentrator; 
communication based on worklist- and report files). 

The specific data collecting structures and algorithms for further evaluation and 
plausibility control of various methods were implemented as parametrized master 
file objects. As user-defined subroutines could be stored, referenced and administra- 
ted centrally a very effective and flexible way of working was possible, especially 
when new analytical methods were included. 

It could be demonstrated that using a laboratory EDP-system for integration of all 
laboratory activities from acquisition of raw data up to test reporting increased the 
efficiency of the actual laboratory testing as well as reliability and quality of test 
results. Moreover management and operation of laboratory activities according to 
GCLP-regulations was greatly facilitated. 
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Computer assisted GLP-conformable laboratory 
instructions for the coagulation lab 
An. Calatzis, A. Stemberger, S. Haas, AI. Calatzis, G. Bl~mel 

lnstitut f#r Experimentelle Chirurgie der Technischen Universitdtt 
Miinchen 

Regulations for quality control are indespensible for reliable results and, in 
addition, are required legally. This applies for routine analysis as well as for 
clinical studies. The staff should be integrated into the sequence of 
operation according to the Good Laboratory Practice procedures in order 
to achieve an efficient application of  the personnel and financial ressources. 
The framework of  the GLP requires the definition of a distinct procedure 
for every test, encopassing all sequences of  operation from the preparation 
of the reagents and the conduction of tests to the calibration of the 
measuring equipment. This entails a considerable expenditure of  work. 
For this purpose an autonomous program for the standard MS-DOS 
computer has been developed with the use of an appropriate data bank 
programming language. This program's menu directs the user through the 
preparation, modification and printing of the procedure. The structured 
form includes fields with a set length (name of the method, author, version, 
date prepared) and fields with an open length (measurement principle, test 
preparation, material, equipment, determination performance, 
documentation, calibration). In addition, the persons appearing as Study 
Director or Control Director in clinical studies can be included, and the 
name of  the institute and the type of the printer and monitor used can be 
registered. 
At the present time the system is equipped with 10 standard methods for 
the coagulation lab which can be modified by the user. The user can also 
include any number of  his own directions for the various lab areas. A 
password can regulate which users are permitted to perform changes in the 
working instructions. 
Thus an easily manageable tool to reduce the work expenditure in the 
preparation and guardianship of lab instructions which conform with the 
GLP is made available. 
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HEPARIN CONCENTRATION AND PTT IN PLASMA SAMPLES OBTAINED FROM 
HEPARIN-BLOCKED HICKMAN CATHETERS 

Siegert G?, Siegert E?, Heubner G. 2, Weissbach G. 2 
1 Institute of Clinical Chemitry and Laboratory Medicine 
2 Department of Haematology and Oncology; Children's Hospital 
Faculty of Medicine Dresden 

The blocking of Hickman catheters with heparin solution is a useful method for preven- 
tion of occlusions when using these catheters in oncological patients. It has to be inves- 
tigated if blood samples form these catheters are useful for haemostaseological tests. 
Heparin concentration and PTI-were tested in plasma samples obtained from Hiekman 
catheters with different dead-space volumes (0,14 ml n= 2; 0,7 ml n= 12; 0,9 mt n= 6; 
1,4 ml n=2) of children the department of Haematology and Oncology. In a part of pa- 
tients of each dead-space volume was investigated up to 6 times. A heparin solution of 
600 E conventional Heparin in 3 ml 154 mmol/t NaCI solution was used for blocking the 
catheters independent of the dead-space volume. The time between blocking and bicod 
sampling ranged from 12 - 48 hours. Independent of the dead-space volume four cit- 
rate tubes of 3 ml volume (citrate monovettes, Sarstedt) were filled. The samples were 
instantly put in cooled ice-water and centrifuged within 1 hour after sampling at 4~ 
Plasma samples were stored at -50~ until serial analysis. The teetkit Coatest Heparin 
was used for determination of heparin concentration. The P'iT was measured with 3 
different reagents in the second to forth plasma sample. In a part of samples with a 
PTT above the normal range the heparin-independent PTT were measured after incuba- 
tion the plasma samples with Hepzyme (Baxter). The heparin concentration in the first 
plasma samples of each catheter dead-space volume was higher than 3 E/ml. In the 
second and third samples from catheters with dead-space volume of 1,4 ml the hepadn 
concentrations were also higher than 3 E/ml, the PTT being longer than 180 s. In the 
forth plasma samples of these catheters the heparin concentration measured between 
0,3 - 0,4 E/ml, the PTT being prolonged in dependent of the heparin concentration and 
sensitivity of the reagents. In the second samples of catheters with dead-space volume 
of 0,9 ml the heparin concentration ranged between 0,8 - 2,9 EJml, the PTT being longer 
than 180 s. In the third plasma samples with a heparin concentration between 0,03 - 
0,45 E/ml PTi- measured in dependent of the heparin concentration. In the forth plasma 
samples with a heparin concentration between 0,00 - 0,06 E/ml PTT was within the 
normal range. Very low heparin concentrations and a PTT within the normal range were 
also obtained in the third samples of catheters with a dead-space volume of 0,7 ml and 
in the second and third samples of catheters with dead-space volume of 0,14 ml. The 
PTT in plasma samples a~er incubation with Hepzyme was within the normal range. 
Conclusion: Blood samples from heparin-blocked catheters are only useful for hae- 
mostasealogical tests when more than 10 parts of the dead-space volume are reject 
before blood sampling. For prevention of unnecessary bcodloss and preanalyticly errors 
plasma samples from heparin-blocked catheters should be tested after enzymatic hepa- 
rin reduction. 
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The Influence of Blood Taking-, Storage Conditions and Interfering 
Factors on the New Fibrin Monomer Enzymun-Testa (FM) 
(Boehringer Mannheim) 

Reiter W., G6hring P., Stieber Petra, Pahl Heike, Kempter B. 

Institut f/Jr Klinischc Chemie, Ludwig-Maximilians-Universit~it Miinchen, 
FRG 

It is known that hemostaseologic parameters are easily influenced by the 
conditions under wich blood samples are obtained, stored and determined. 
We studied the relevance of blood taking-, storage conditions and 
interfering factors on the new fibrin monomer Enzymun-TestR (FM) 
(Boehringer Mannhcim). 
In healthy volunteers (8 male and 2 female, aged 25-40 years) a venous 
occlusion test was performed. A manometer cuff on the upper arm was 
inflated above diastolic pressure and a cubital vein punctured. Blood (2 ml 
void followed by 4.0 ml in 1:10 citrate) was taken immediately after 
puncture and at 1, 3 and 5 minutes after inflation of the cuff. After it the 
pressure was released and blood taken immediately (min. 5.5) and further 
.'m at minute 8 after setlin~ the ~md,..,~inn, S.amples ,:.,ere addili,qnally taken 
with the same occlusion scheme, but with a single puncture taken at a 
minute 5 or with no occlusion at all but with the needle in place to see the 
effect of the needle in the vessle. Aliquots of the samples were stored 0.5, 
1.2, 3, 6.5 and 23 hours at room temperature as whole blood. 
Additionally, the storage of citrate plasma was studied at room 
temperature, + 4oc  and - 20oc. As possible interfering factors bilirubin, 
haemolysis, triglyccride were investigated in healthy people and patients. 
According to our data by applying the occlusion and releasing it and taking 
blood only once after the eighth minute we found increasing FM values. 
Results without relevant change of FM values were found looking at the 
storage conditions and interfering factors (bilirubin, haemolysis, 
triglyceride) on the new fibrin monomer Enzymun-TestR (FM) (Boehringer 
Mannheim). 
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Alterations of blood coagulation tests before 
and after deep freezing of platelet-poor and 
platelet-rich plasma 

KOstering, M., Lerant, J., Machovich, R. 
Department. of Biochemistry, Semmelweis 
University 
Budapest, Ungarn 

Many disturbancies of blood coagulation tests 
are the results of drawing blood, 
transportation, centrifu~ation, freezing, 
thawing and different amounts of Platelets, 
Leucocytes and Erythrocytes, especially in 
plasma after longterm storage. But there are 
only some studies published in this problems 
which are of high importance for clinicians 
and investigators. 
Therefore we performed blood coagulation 
tests before, after one and 5 times freezing 
(-70 ~ of platelet-poor plasma. Platelet- 
containing plasma was tested before and 
after freezing and thawing. 18 tests of 
blood coagulation were done in 12 normal 
persons. In platelet-poor plasma (PPP) we 
found a small prolongation of PTT and 
Reptilase time, there was a drop in 
F V, F VIII, F IX, F XII, F XIII, 
Plasminogen and a2-Antiplasmin. 
Controversing results were determined in PRP 
in F XIII, F II, F VIII, whilest the 
increase of Protein C and of Fibrin- 
Monomere-eomplexes in PRP was higher. 
The consequences and the clinical 
in~ortances of these results are to be 
discussed. 
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PATIENT-SPECIFIC FACTORS INFLUENCING TESTS OF PLASMATIC 
COAGULATION 

G. T6pfer ~, Gisela Friedel 1, F. Hornig 1, K. Sauer ~ and U. Funke 2 

~St~dtisches Klinikum G0rlitz GmbH; 2 Zentrallabor, Kreiskrankenhaus Ziftau 

The following factors influencing the coagulation of citrated blood were tested 
using some major hemesteseologic test procedures: concentration of fibrinogen, 
presence and concentration of high- and low-molecular fibdn and fibrinogen 
degradation products (FDP), unfractionated and low-molecular heparin, 
fibrinomers as well as plasma expanders (gelatine, dextran polymers, 
hydroxyethyl starch). 

The following test systems were checked using reagents of five different 
manufacturers: PT, PTT, thrombin time, fibrinogen (Clauss), dedved flbrinogen, 
batroxobin time, Hepato-Quick, 

Sensitivity of the different TT reagents on FDP is between 10 - 300 rag/I, which 
leads to completely diverging results in fibdnoiytic therapy, Dextran polymers and 
hydroxyethyl starch reduce both thrombin and batroxobin time in a way that 
normal values are even obtained in high FDP concentrations. The sensitivity of 
the different PTT reagents on FDP is between 100 and 1,000 mg/l. There are PT 
reagents with and without sensitivity on FDP levels. Reagents without major 
influence on the coagulation time by FDP are most suitable for detection of factor 
defects. 

The influence of the parameters mentioned is of great importance inasmuch as a 
declaration of possible influence of reagents on the test system is mandatory 
from reagent manufacturers in order to be able to properly interpret the results 
obtained. Batroxothrombin and thrombin time and determination of fibdnogen are 
extremely sensitive, which, however, is also true for other test methods and vary 
from manufacturer to manufacturer. 
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COMPARISON OF A RECOMBINANT AND A CONVENTIONAL THROM- 
BOPLASTIN REAGENT IN ROUTINE DIAGNOSTIC AND TREATMENT 
MONITORING 

B. Wagner, S. MOrsdorf, G. Pindur and E. Wenzel 

Dpt. of Clinical Hemostaseology and Transfusion Medicine, University Hos- 
pital, University of Saarland 

Of 587 unselected plasma samples in hemostaseology routine diagnostic and 
treatment monitoring prothrombin time (PT) was determined in parallel using 
a conventional thromboplastin (Neoplastin, Boehringer Mannheim) and a 
recombinant reagent (Innovin, Baxter Diagnostics). With Neoplastin PT was 
measured on a nephelemeter (Electra; n= 586), while Innovin was used for 
nephelometric (Electra; n = 587) as well as for coagulometric (KC 10; n= 244) 
determination. The resulting percentages ("Quick-values") derived from a 
calibration curve using commercial standard plasma did not follow normal 
distribution.The medians and the corresponding lower and upper quartiles 
were 84% (64-99%) applying Neoplastin, using Innovin 95% (71-100%) (ne- 
phelometric method) and 100% (71-100%) with the coagulometer, respecti- 
vely. As exs the results obtained with either method or reagent did not 
differ significantly (p 4: 0.05; Wilcoxon's rank test) and correlated wel 
(correlation coefficient [cc] 0.80-0.90; Spearman's rank correlations). By the 
significance of deviation from the normal range (70q 00%), 4 additional sub- 
groups, namely "severe" (0-29%), "moderate" (30-45%), "mild" (45-59%) and 
'subnormal" (60-69%), were formed and together with the "normal" subgroup 
subjected to the statistical analysis described above. The subgroups com- 
prised 5, 9, 7 and 9% of the total determinations per category, respectively, 
while 70% of all results were within the normal range. The results in the group 
with "mild" decrease of "Quick-values" differed significantly with both reagents 
and -surprisingly- also with both methods applying the recombinant reagent. 
The latter was also true for "severe' Quick-value deviations. In accordance to 
the results published previously, our data confirm a tendency to lower PTs 
with the recombinant reagent in the lower range of detection lacking correlation 
to the results obtained with Neoplastin (cc < 0.69). However, applying Innovin 
in both methods resulted in a good correlation concerning all subgroups (cc 
> 0.84) except the "normal" group (cc = 0.73). The fact that the assays applied 
on the same sample critically interfere with the results underlines the need for 
careful standardization in hemostaseology. 
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,,AK-Calibrants": A Step forward in the standardization of the INR 

B.Moritz, H. Lang 
Immune AG, Vienna, Austria 

The INR/ISI scheme was a significant advance in the standardization 
of the prothrombin time, but some problems remain, particularly the 
instrument -dependence of the ISI value. 
Houbouyan et al. (1993) previously showed that in proficiency tests, 
INR calculated using a calibration curve with lyophilized plasmas from 
oral anticoagulated donors (AK-Plasmas) gives lower CV(%)'s than 
using the conventional calculation of INR (ICSH/ICTH Recommen- 
dations, 1985). Therefore, the concept of calibrated plasmas was 
discussed extensively in the SSC-Meeting 1994. 
In this study, we used AK-calibrators with a target value determined in 
proficiency tests in Austria, carried out by OQUASTA (Lang et al, 
1995) to prove the applicability of the concept of calibrated plasmas. 
15 plasmas from patients undergoing oral anticoagulant treatment 
, : - ~ =  . . . . . . . .  ,~ !NR: ~ o to 4.5) were determined by 12 different 
thromboplastin / instrument combinations and INR was calculated: 
Method 1 -conventional calculation using the ISI given in the 
manufacturer's instruction and Method 2 - using a calibration curve 
with 3 AK-calibrators and the VDGH Reference Plasma (Lang et al. 
1993, D'Angelo, 1994). 
The mean INR values obtained with both methods were very similar, 
while the CV(%) for the 15 plasma samples ranged from 8.5 to 14.5 % 
for Method 1 and were always lower for Method 2:4.4 to 11.2 %. From 
the slope of the calibration curve, the ISI value could be derived: in 
most cases this ISI value was concordant to the ISI value given by the 
manufacturer, but several deviations were found, indicating that the 
instrument - dependence of ISI values should be taken into account. 
We therefore conclude that the concept of calibrated plasmas can be 
used for establishing the laboratory - and instrument specific ISI value 
and for directly converting prothrombin time to INR. 
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THE IMPORTANCE OF THE ISOTYPES OF THE ANT1PHOSPHOLIPID ANTI- 
BODIES (APL) AND OF THE ANTI-BETA2 GLYCOPROTEIN ! ANTIBODIES 
FOR THE CLINIC 

Gromnica-lhle, E), Sch6f~ler, W}, Jahti, M), Meise, I. 1 

1 Clinic for Rheumatic diseases Berlin-Buch 
2 IMTEC Immundiagnostica GmbH, Zepernick 

The heterogeneity of the APL and the interactions with lhGPl have been clarified recently. 
The clinical significance of the isotypes of the APL and of the a-fhGP1 Ab is still under 
controversial discussion. 

We examined 165 pat. for the incidence of APL (IgG, M, A) and a-lhGP1 Ab (IgG,M, 
A) with solid phases EIAs of the IMTEC company. The results were correlated with clini- 

cal and further immune parameters. 
21 pat. with APS showed both antiphasphatidylserin Ab (aPS) and aCL of all isotypes. 

An isolated high-titre aCL-IgA Ab was detectable only in one pat. Half of the pat. showed 
only aCL- or aPS-IgM Ab mostly in combination with IgA. a-lhGP1 ab could be detected 
in only 50 %. 

47 pat. with SLE showed APL of all isotypes in acute phases of the disease. With simul- 
taneous ocearence ofa Sj6gren's syndrome (SS) in 23 pat. 1/3 of them APL of all isotypes 
could be detected, lgG and IgA were equally common, IgM was demonstrated more sel- 
dom. High and isolated lgA antibody titres were observed in sSS. 3/23 with SLE and sSS 
showed a-lhGP1 Ab withoutAP$ being present. 2 of these pat. suffered from servere va- 
sculitis. 6/27 pat. with SLE without sSS were also a-~GPI Ab pasitiv without thromboses 
being known. 

In 57 RA-pat. in advanced stages in combination with sSS (n=19) we could always de- 
tect APE 17/19 showed IgA, partially in high titres correlating with further extraarticular 
manifestations Of RA and further Abs. IgG and lgM isotypes were distinctly more seldom. 
3/19 were a-f~2GP1 positiv. Only 1/38 RA without SS showed a-~GP1 Ab. 
We examined also 20 pSS-pat, and 17 pat. with primary vasculitis. 
lgA isotypes Of APL may suggest SS. Also in isolated occurrence OfAPL IgA can be com- 
bined with thrombophilia, a-I~GP1 Ab are mostly, however not principally associated with 
thrombophilia. 
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Reduction of the incubation t ime for the determination of the aPTT on 
the ACL 
Braun S. 1, Grinner H. 1, Knirsch K. 2 

Institut fOr Klinische Chemie, Deutsches Herzzentrum Mtinchen 
z Instrumentation Laboratory GmbH 

Frequently used global coagulation tests such as the activated partial 
thromboplastin time (APTT) are analysed on instruments with high 
sample throughput. On the automated coagulation laboratory (ACL) 
analyzer the APTT is determined using a fixed incubation time of  5 
minutes. In order to improve the instrument throughput we studied the 
effect of reducing the APTT incubation time from 5 to 3 minutes using 
different APTT reagents. Analyses were performed on the ACL3000 
(Instrumentation Laboratory) equipped with a new software for a 3 min. 
incubation time. Reagents used were the IL testrM APTT liquid silica 
and the IL testr, lyophilized silica reagents. Controls were the IL Testru 
normal and the abnormal c.p. level I and II. Samples were from 
inpatients without (n=46)  and with heparin anticoagulation (n=29) ,  
thrombolysis (n=5)  and lupus anticoagulant (n=7) .  

In te rassay  imprecis ion:  n = 11 
IL TestrM abnormal control level I 
reagent: silica liquid silica lyophil. 
incub, time : 5' 3 ' 5' I 3 ' 

= 52,91 50,89 61,14 I 58,70 
sd = 1,44 1,41 2,14 1,97 
cv = 2,72 2,78 3,50 3,36 

Regress ion analysis  (linear model Y3 ' =a+bx5 ' ) 
intercept slope correl, coeff. 

silica liquid: 0,474 0,9969 0,9997 
silica lyophil. : 2,202 0,9484 0,9832 

Method comparison showed a very good correlation with a tendency to 
higher values at 3 min incubation (65% of the differences between 5 and 
3 rain incubation lay between -2 and 0 seconds with both methods).The 
same small differences could also be observed in plasma samples from 
patients with lupus anticoagulant. 
These results clearly show that a reduction of the incubation time from 5 
to 3 minutes can be recommended using the reagents tested. 
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FREQUENCY OF THE FACTOR V 1691 G --) A MUTATION WITH 
RESISTANCE TO ACTIVE PROTEIN C IN BLOOD DONORS AND 
PATIENTS WITH CORONARY ARTERY DISEASE 

Prohaska, W. 1, Mannebach,H}, Gleichmann,U}, Kleesiek,K. 1 

~ Institut for Laboratodums- und Transfusionsmedizin 
Kardiologische Klinik 

Herz- und Diabeteszentrum Nordrhein-Westfalen 
Universit&tsklinik der Ruhr-Universittit Bochum, Bad Oeynhausen 

A vadant of the human factor V gene (position 1691 G to A mutation) 
causes a loss of a proteolytic cleavage site of activated protein C. This 
mutation seems to be the most frequent defect in the hemostasis system 
causing venous thrombosis. However, data about its frequency in patients 
with coronary artery disease are still lacking. 

As this mutation is located at the 3'-end of exon 10 of the factor Vgene 
we used a PCR primer pair spanning from exert 10 to intron 10. To detect 
the PCR products we used solid phase bound oligonucleotides to which 5'- 
biotinylated amplificates can hybridise. The amount of bound amplificate 
is proportional to the number of copies generated in the PCR reaction. 
Boundamplificate is detected colorimetrically by streptavidin horseradish 
peroxidase conjugates. 
We applied polystyrene microtitre plates with secondary amino groups on 
a,2 nm spacer reaching into the cavity of the wells (Cova Link NH, Nunc). 
Tnis condguration allows free accessibility of the consecutive bound 
oligonucleotides . Wild type and mutant oligonucleotides (5'-phosphory- 
lated) were attached in a phosphoramidate bound by activation wiIh 
methyfimidazol during an coupling step with carbodiimiae. 
Our assay enables a differentiation between homozygous and 
heterozygous allels. The mean hybridisation signal ratios (wild type/ 
mutant oligonucleotides) were 15 : 1for homozygous wild type factor V, 
2 : 1 for heterozygosis, and 1 : 5 for homozygous mutant factor V alleles. 

The factor V 1691 G "--) A mutation has been found in 7.9% (16 out of 
202) blood donors. One of these 16 donors proved to be homozygous. In 
300 patients with coronary artery disease (angiographic diagnosis) the 
mutation was detected in :21 patients (7,0 %). These results suggest that 
factor V mutation with protein C resistance is not a major risk factor for 
coronary artery disease. 

Reference 
Bertina RM, Koeleman BPC, Koster T, Rosendaal FR, Dirven RJ , et al. 
Nature 1994; 369:64-67 
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Factor V R506Q in patients with thrombophilia 
Klaus-P, Radtke, Judy S. Greengard*, Silke Ehrenforth, John H. 
Gri f f in*,  Birga Zwinge, David A. Lane ~, Inqe Scharrer 
University Clinic Frankfurt, Center of Internal Medicine, Frankfurt, FRG, *The 
Scripps Research Institute, La Jolta, CA, U,S.A., #Dept. of Haematology, Chafing 
Cross and Westminster Medical School, London. 
Resistance to the anticoagulant activity of  activated human protein 
C (APC) has emerged as one of the most common inherited 
thrombophil ic states and it was recently shown that the mutation 
R506Q in factor V is associated with resistance to APC. In order 
to assess the occurrence of  this mutation in individuals and 
families with a history of thrombosis, factor V phenotype was 
determined using PCR amplification of  factor V DNA fragments 
from genomic DNA and subsequent restriction analysis. 
In a family with inherited antithrombin III (ATIII) deficiency, 
previously described as ATIII-Frankfurt, we detected family 
members who also carried the factor V mutant R506Q. However, 
only the propositus, the only family member with a thrombot ic 
history, had both mutations supporting the notion that factor  V 
R506Q poses an increased thrombotic risk if joined by a second 
risk factor  such as ATIII deficiency. 
In three families in which Type II PS deficiency was diagnosed by 
funct ional and immunological PS assays, but not by gene analysis, 
all three factor V phenotypes were found and the factor  V 
mutation R506Q was associated with thrombotic disposition, 
suggesting that factor V R506Q rather than PS deficiency is the 
underlying cause for thrombosis. Our results also indicate that 
Q506 homozygous patients are at a greater risk for thrombosis 
than heterozygotes. 
A group o f  patients with lupus anticoagulant, normal aP'l-I- values 
and resistance to APC were all homozygous for R506, the normal 
factor V gene, consistent with the idea that some anti-phospholipid 
antibodies interfere with functional APC resistance assays. 
We conclude that determination of the factor V phenotype is 
important for  the differential diagnosis of  thrombotic disorders. 
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Corre lat ion of  RPC Resistance and Factor  U 
H u t a t i o n  {flrg 586  6 In)  in Pa t ien ts  w i t h  
thromboembol ic  Complicat ions in Hamburg 

H. Benecke 1 . H. Reuter 2, W. H6ppner 3 

1. Medizinische KUnik des Universitatskrankenhaus Eppendorf, 2 Abteilung for 
H~.mostasiologie des Universit~,tskrankenhauses Eppendorf, 3 Institut for 
Hormon- und Fertilit&tsforschung. Hamburg 

Recently it was found that a resistance towards activated protein C 

(APC Resistance) was a common finding in familiar thrombosis and 

was correlated with an inactivity of factor V (Dahlback et al, 1994), 

Bertina et al (1994) reported a point mutation (Arg 506 to Gin) in 

these cases. The aim of our study was to determine the frequency 

of this mutation in our population independent of family history. 

For this purpose we examined 58 patients with thrombosis or 

pulmonary embolism by restriction analysis of PCR amplification 

from genomic DNA. In seven probants (i.e. 12 percent) we found a 

polymorphism after digestion with Mnll (which is specific for this 

mutation). Measurements of APC Resistance (ratio of aPTT 

with/without APC) were as fol lows: 1.76+0.4 in people with 

mutation vs. 2.95+0,98 in people without mutation. The age at 

presentation was 46+17 with mutation and 56+_19 without mutation. 

Conclusion: Therefore. the genetic analysis of factor V in patients 

with thrombosis seems to be an important diagnostic parameter. 

Especially since these data offer the possibility of therapeutic 

intervention before the occurrence of a thromboembolic event in 

fami l ies with mutat ion this analys is  could compete with 

measurements of APC Resistance. 
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RESISTANCE TO ACTIVATED PROTEIN C IN PATIENTS WITH VENOUS 
AND ARTERIAL THROMBOEMBOLIC EVENTS COMPARED TO 
HEALTHY SUBJECTS 

Burstein C. 1, Steiner M. 1 , Rabe F. 2, Krammer B. 3, Anders 0. 3 

Institute of Clinical Chemistry & Pathobiochemistry 1 and Department of 
Internal Medicine 3, Faculty of Medicine, University of Rostock, 
Chromogenix AB 2, M6lndal, Sweden 

A poor anticoagulant response to activated protein C (APC) has recently 
been reported to predispose to thromboembolic events. APC resistance 
is highly prevalent in patients who had suffered deep vein thrombosis 
(DVT). However, data concerning APC resistance in arterial thrombo- 
embolism is still limited. We analysed the response to APC in 63 newly 
hospitalised patients with arterial thromboembolic manifestation (27 
patients with stroke, 36 patients with acute myocardial infarction [AMI][ 
and compared the data with investigation in 63 patients who suffered 
DVT. 94 healthy blood donors served as control subjects. APC resis- 
tance was estimated using COATEST APC-Resistance (Chromogenix) 
and analyzer ACL 3000 (Instrumentation Laboratory[. Relative to results 
obtained from DVT patients those with stroke and AMI demonstrated 
normal ratio of APC resistance (median stroke 3.0 [range 2.0 - 3.8[, 
AM! 2.95 [2.0 - 4.1] vs DVT 2.3 [1.5 - 4.2[), Pathological values for 
APC resistance (ratio below 2.0) could not be demonstrated in patients 
suffering from either stroke or AMI whereas 19 patients (30 %) with a 
history of DVT had values below 2.0 (1.5 - 1.9). Compared to healthy 
controls patients with arterial thromboembolism did not demonstrate 
significantly decreased APC resistance ratio. In contrast, the mean ratio 
in patients with history of DVT is reduced (median DVT 2.3 [1.5 - 4.2] 
vs 3.1 [1.7 - 5.1 ] in controls). In summary, our data suggest that APC 
resistance is a strong risk factor for the development of deep vein 
thrombosis whereas no association exists with the manifestation of 
atherothrombotic disorders (stroke and acute myocardial infarction). 
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Poor anticoagulant response to activated protein C in 
patients with deep vein thrombosis. 

G. Vogel, Eva-Maria Winterstein, Sabine Letrari und 
Christine Fischer 
Klinikum Erfurt, Abteilung for H~mostaseologie 

A poor anticoagulant response to activated protein C (APC) 
was recently reported to be a case of familial thrombophilia. 
In this study the response to APC was measured in 984 
patients, suffering from idiopathic deep vein thrombosis and 
in 254 family members out of 98 families. A aPTT-based test 
system ("Chromogenix") was used. Poor response to APC 
(ratio < 2.0) was detected in 227 patients (23 %) and in 
137 family members (out of 63 families). The mean age at 
the time of first thrombosis was 34.7 y. 
Clinical symptoms end moleculargenetic findings well be dis- 
cussed. 
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THE PREVALENCE OF POOR ANTICOAGULANT RESPONSE TO ACTIVATED 
PROTEIN C (APC RESISTANCE) AMONG WOMEN IN MENOPAUSE WITH 
OESTROGEN SUBSTITUTION 

Frick, U., Wiedenh6ft, I., Foth, 0. 

Institute for Clinical Chemistry and Clinic for Gynaecology 
and Obstetrics, Ernst-Moritz-Arndt University Greifswald, 
Germany 

Poor anticoagulant response to activated protein C in an ac- 
tivated partial thromboplastin time assay was reported by 
Oahlb~ck and coworkers in 1993 as a cause of thrombophil• 
Their manifestation takes place in different expositional 
situations. In a group of 85 women with possibly higher risks 
consisting in 59 cases of hysterectomia and 26 cases of normal 
menopause with substitution by different oestrogens or gesta- 
gen/oestrogen combinations the response to APC with Contest 

APc(R)-resistance was studied. All patients were also screened 
for AT III-, protein C- and protein S deficiency. The mean 
values and standard deviat ions are presented in the fo l lowing 
tab le :  

APC-resist. APTT PC PS AT III 
(s) (per cent) (pe r cent) (per cent) 

2.91+0.51 29.7+3.0 104.3+18.6 103,0+29.2 100.3+14.0 

In 3 cases (2.8 per cent) e poor or borderline response to APC 
(1,53, 1.87, 1.96) was detectable. But all patients anamnesti- 
cally and clinically had no symptoms of a thrombosis. 
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PREVALENCE OF THE FACTOR V LEIDEN VARIANT IN INDIVIDUALS 
WITH SYMPTOMATIC PROTEIN C DEFICIENCY WITH AND WITHOUT 
IDENTIFIED GENE DEFECT 

I. Witt, H.H. Seydewitz, D. Asheck, S. Beck and C. Nabel 

Children's Hospital, Biochemical Laboratory, University of Freiburg i.Br. 

There are controverse data concerning the question whether coinheritan- 
ce of the factor V Leiden variant, responsible for the phenomenon of 
activated protein C (APC) resistance, is a determining factor for indivi- 
duals with protein C deficiency to become symptomatic. 
We investigated the rate of the F V Leiden variant in 17 German indivi- 
duals with protein C deficiency. In all cases the underlying gene defect 
was elucidated by sequence analysis of the protein C gene. The F V 
Leiden variant was identified by PCR amplification of a 267 bp fragment 
of the factor V gene containing exon 10 (the location of the CGA--,CAA 
transition, responsible for the Arg506-,GIn substitution in F V Leiden) and 
subsequent digestion by Mnl I. The mutation destroys one of the two 
Mnl I cleavage sites. In 5 (29.4 %) of the 17 individuals the F V Leiden 
mutation was found. 4 persons with both defects had a heterozygous 
protein C deficiency of type I and 1 person of type II. All of them were 
heterozygous for the F V Leiden variant. In 37 persons of this group, 
which were suspected to be protein C deficient from the analyses of 
activity and antigen in plasma samples, no gene defects could be found 
by sequence analyses. In 6 of them (16.2 %) the F V Leiden variant was 
detected. In the total group of individuals with a history of thromboembo- 
lism (n = 54, with and without protein C gene defect) the prevalence of 
the F V Leiden variant was 20.3 % (n= l  1), which corresponds with 
published data of other laboratories. 
From our results it is concluded, that the F V Leiden mutation has a high 
prevalence in individuals with symptomatic protein C deficiency. This 
data have to be confirmed in a greater number of patients. It is mandato- 
ry that the protein C deficiency is diagnosed by elucidation of the gene 
defect because the diagnosis of protein C deficiency is uncertain from 
analyses in plasma samples. 
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APC RESISTANCE IN 
PATIENTS WITH JUVENILE STROKE 

S. Ehrenforth, F. Thiel, B. Zwinge. S. Siegert, I. Scharrer 
Dept. of Angiology, JWG-University Hospital Frankfurt a .M 

Introduction: Several previous reports have demonstrated that there is a 
high prevalence of poor anticoagulant response to activated protein C due 
to a mutation in the factor V gene (inherited APC-resistanee) among pa- 
tients with thromboembolic diseases (20-60%). However, the importance 
of APC-resistance as an risk factor for juvenile stroke is presently unclear. 
The aim of the  present  s tudy was to estimate the prevalence of APC- 
resistance as well as of other thrombophilic coagulation disorders in pts. 
suffering from juvenile cerebral iSchaemia without detectable organic cau- 
ses and no history of thromboembolic diseases. 
Patients  & methods:  A total of 55 not oral anticoagulated pts. (female 
26, male 29; age 1-50 ys, mean 27.7 ys) with a history of idiopathic stroke 
under the age of 45 ys (confirmed by clinical symptoms and cerebral com- 
puter tomography) were investigated in regard to their response towards 
addition of APC ("Coatest| APC resistance", Chromogenix, S). An APC- 
ratio < 2 indicates APC-resistance. Belong others, we investigated the fol- 
lowing parameters, performing all assays according to established proce- 
dures: FXII, HRG, ATIII, HCII, protein C and S, plasminogen. - 
Results:  A coagulation disorder was demonstrated and confirmed in 16 
pks. (29%). As the most frequent deficiency we observed a decreased PC 
activity in 6 pts. according to a prevalence of 11%. APC-resistance decre- 
ased AT III or decreased plasminogen was found in 2 out of 55 investiga- 
ted pts. (prevalence of 3.6% for each). In one APC-resistant patient a com- 
bined PS deficiency Typ I could be observed. Moreover, 3 pts. with nor- 
mal response to APC showed decreased PS activity (5.4%), while in one 
patient a deficiency of FXII could be demonstrated. Summarizing, the pre- 
valence of APC-resistance among our pts. with juvenile stroke was found 
to be 3.6% and thus below the prevalence found-in our pts. with thrombo- 
philia (approx.15%) respectively to be not significantly different from the 
prevalence observed in healthy controls (2-5%), 

iseussion:  Our results are in contrast to previous studies from Halb- 
mayer et al. (1994), in which the prevalence of APC-resistance was found 
to be significantly higher among juvenile pts. with stroke (20%) compared 
with the prevalence of APC-resistance among controls (2%). We believe 
that more data will be necessary to evaluate the importance of APC-resi- 
stance as an risk factor for juvenile stroke. 
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A N T I C O A G U L A N T  RESPONSE T O  ACTIVATED PROTEIN C 

IN PATIENTS WITH ANTIPHOPHLIPID ANTIBODIES 

S. Ehrenforth,  K.P. Radtke, B. Zwinge,  S. Siegert, [. Scharrer 

Dept. of Angiology,  JWG-Univers i ty  Hospital  Frankfurt  a.M. 

Recently a new mechanism for thrombophilia has been described in which 
the anticoagulant response to activated protein C (APC) is impaired. Resi- 
stance to APC appears to be highly prevalent in patients with thromboem- 
belie diseases as well as in the general population (5-7%) and it is now 
obvious that inherited resistance to APC is associated with a mutation in 
the factor V gene. However, recently it has been postulated that antiphos- 
pholipid antibodies (APA) might also cause less reponse to APC. The aim 
of our study was to evaluate the association between APA and APC resi- 
stance in pts. with thromboembolism, SLE, recurrent spontaneous abor- 
tions or cerebral ischaemia. Patients and  methods:  A total of 300 not 
oral anticoagulated pts., including 48 pts.with known lupus anticoagulants 
(LA) and 26 with anti-Cardiolipin antibodies, were investigated in regard 
to their response towards addition of APC, using the assay "Coatest| 
APC resistance" (Chromogenix, S).The APC-response was expressed as 
the ratio between the clotting times obtained in the presence and absence of 
APC. A confirmed APC-ratio < 2 indicate APC-resistance. Our laboratory 
diagnosis of LA includes: AFFT, APTT mixing studies, DRVVT, KCT, 
Staclot PNP as well as the recently intrtxluced Textarin test. Hepzyme~ 
was employed to correct the heparin effect.80 health), subjects served as 
controls (APA negative; APC-ratio-95%: 1.93-4.56). Results: APC-resi- 
stance was diagnosed in 45/300 pts., of whom in 17 (37.7%) tests for LA 
were positve. In 8/17 LA-positwe pts.with impaired APC-response the 
aPTT was repeatedly within the normal range.Thus,we found a reliable 
"aquired" APC-resistance in 16.6% of our LA-positive pts. (8/48). Contra- 
ry, no correlation between anti-Cardiolipin antibodies and APC-response 
could be observed. D i seuss ion :  LA could be of importance in the inter- 
pretation of the response to APC, since we have demonstrated the simulta- 
neous presence of LA and resistance to APC in approximately 36.5% of 
investigated pts. Our results corroborate the data recently published by 
Hampton et al. (NEJM 1994), which have observed that in 16 pts. with 
APA but a normal APTT, 5 had APC resistance. This observation comple- 
ments earlier ones on interference with the pfot.C/S system by APA and 
could be of pathogenic importance. Moreover, it is likely that previous stu- 
dies of APC-response have overlooked occasional pts. with APA by using 
measurement of the APTT as the only Screening method lbr LA. 
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EFFECT OF SEX, AGE, SMOKING AND HORMONE SUBSTITUTION ON 
PROTEIN C ACTIVITY, PROTEIN S ACTIVITY AND APC-SENSITIVlTY 
P. Brauer 1, C. Wagner 2 

1) Westf~ilische Wilhelms-Universittit, D 48149 M~3nster 
2) Behringwerke AG, D 350041 Marburg 

To evaluate the effect of age, sex, smoking and hormones on the pro- 
tein C system, a total of 263 healthy blood donors were tested for protein 
C, protein S and APC sensitivity. All parameters were determined by 
coagulometric activity methods. The measured protein C activity ranging 
between 74 and 139 % (5.-95. Perc.; n = 252) was not influenced by sex, 
smoking, or age. In contrast, protein S showed a marked but not sig- 
nificant influence of sex with a median of 97.3 % in males (n = 97) and 
88.2 % in females (n = 100) not using oral contraceptives; in females un- 
der oral contraceptiva protein S activity was significantly further reduced 
to 78.1% (n = 56; p _< 0.001). Smoking and age did not influence the 
protein S activity. Evaluating males and females without oral contracep- 
tive use together a range of 50 to 123 % protein S activity (n = 200; 5.-95, 
Perc.) was obtained. For the APC sensitivity as well no influence of 
smoking and age was found, while females had a significantly lower APC 
sensitivity than males (p _< 0.001; median 88.2 % versus 97.3 % or ratio 
3.1 versus 3.4). As the determination of APC sensitivity also depends on 
the protein S activity of the sample, the influence of sex on protein S may 
also be responsible for the observed difference between sexes for APC 
sensitivity. I,.ike for protein S, also for APC sensitivity lower results (but not 
significant) were observed in women under oral contraceptiva (median 
78.1%; n = 56). A range (5.-95. Perc.) of 46 to 145 % APC sensitivity or 
ratios from 2.1 to 4.1 were obtained for 197 males and females without 
hormone intake. In contrast to protein S and APC sensitivity the protein C 
activity was significantly increased in females under oral contraceptiva 
(median 109.3 %; n = 54; p < 0.05). 
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SMOOTH MUSCLE CELL PROLIFERATION DUE TO G R O W T H  
STIMULATING ACTIVITY IN PLASMA AND SERUM OF 
PATIENTS SUFFERING FROM ARTERIOSCLEROSIS 
Roller R.*, Fabry A., Janisch S., Nimmrichter V.*, Pilger E.*, Wojta J., 
Binder B.R. 
Department of  Clinical Experimental Physiology, University Vienna, 
*Department of  Angiology, University Graz, Austria 

According to the latest reports of the World Health Organization one third of the 
world's population suffer from diseases caused by arteriosclerosis. Major clinical 
events are myocardial infarction, ischemic stroke, peripheral arterial occlusion and 
hypertension. On histology plaque formation, invasion of inflammatory cells and 
disruption of the plaques followed by accumulation of platelets and fibrin is seen. 
Furthermore migration and proliferation of vascular smooth muscle cells (SMC) 
might be induced by release of growth stimulating factors from platelets, among 
which platotet-derived growth factor (PDGF) is One of the most potent growth 
promoters. This model led us to investigate individual growth stimulating activity 
of patient's citrated plasma and serum on cultivated human umbilical cord smooth 
muscle cells by use of an assay based upon the proliferation rate of these cells. 
SMC were seeded in a 96 well plate at a density of 100 cells/well. After adhesion 
cells were made quiescent by incubation for 48 hours in serumfree medium. A 
standard curve of proliferation was obtained by using PDGF-BB in concentrations 
from 50ng/ml to 1 ng/ml. Citrated plasma from healthy volunteers as well as 
patients suffering from peripheral arterial disease was used to stimulate quiescent 
SMC in dilutions from 1:5 down to 1:10000. Growth of cells was correlated to a 
maximum stimulation by PDGF-BB. Individual differences in induction of 
proliferation of SMC by plasma components could be shown in a dose dependent 
manner. Half maximal stimulation of cell growth was obtained when plasma 
samples from healthy volunteers were diluted l:100 to 1:200. In contrast patients 
plasma showed half maximal stimulation at dilutions from 1:300 to 1:500. From 
these data we conclude, that plasma obtained from patients suffering from 
arteriosclerotic disease stimulates SMC growth at a significantly higher dilution 
than plasma obtained from healthy volunteers. Therefore increased vascular SMC 
growth in atheroselerotic vessels might be partly due to growth stimulating activity 
originating from circulating blood. 
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SERUM THROMBOMODULIN LEVEL IN PATIENTS WITH 
THROMBOEMBOLISM AND DIFFERENT DISEASES. 

Schienle HW*,Kreis I**, Treugut H*, Fetz.er I*, Sanders S*, Hofer T*, 
Seitz R***, Nawroth P** 

*Dpts. of Internal Medicine and Radiology, Stauferklinik (Acad.Univ. 
Hospital, University of UIm), 73557 Mutlangen; 
**Dpt.Medicine I, University of Heidelberg, 69115 Heidelberg, 
***DptMedicine,Haemetology, University, 35033Marburg 

In the healthy person intact and degraded thrombomodulin (TM) 
are measurable in plasma. We were interested to see if TM levels 
in thromboembolism (TE) are altered. From 117 consecutive 
patients hospitalized for symptoms suggestive of TE plasma from 
day 1 to 5 was used to determine TM levels. 43 patients (pts) 
suffered from TE, in 74 pts TE could not be diagnosed. TM levels 
of TE pts and non-TE pts largely overlapped and were not 
predictive for an event. To further see if there are differences in 
TM levels among the population means of the diagnostic groups 
an analysis of variance (F-Test) was performed. The groups and 
their respective P values were: TE pts versus (vs) non-TE pts, 
0,018; diabetes mellitus (dm) pts. vs. non-dm pts., 0,0001. After 
elemination of dm pts from the groups F-test was repeated. Thus 
in summary TM levels were strongly correlated to diabetic state 
(p0,0001) and hyperuricaemia (p0,066), less strongly correlated to 
tumor status (p0,205), hyperlipidaemia (0,126) and old age 
(0,409), and not at all correlated to thromboembolism (p0,879) 
coronary heart disease (p0,992), hypertension (p0,905) and 
gender (p0,848). 
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INCREASED PLATELET-LEUKOCYTE INTERACTION IN 
PATIENTS WITH UNSTABLE ANGINA 

Ott I., Gawaz M., Schtmig A., May A., Neumann F.-J. 

1. Medizinische Klinik der Technischen Universi~t Mtinchen, Miinchen 

Experimental studies show an increased interaction between endothelial 
cells, leukocytes and platelets during iscbemia that is associated with a 
release of mediators that cause microvascular damage. Aim of the study 
was to investigate the platelet-leukocyte interaction in patients with 
unstable angina and to examine the effect of this interaction on neutrophil 
function. Systemic venous bhu~d samples were taken from 25 patients 
with stable, from 25 patients with unstable angina pectoris and from 25 
healthy controls. To discriminate leukocytes from platelet aggregates dual 
colour flow cytometry was performed (phycnerythrine-labelled mAb anti- 
CD45). Fluoresceine-isothiocyanate (FITC)-labelled mAb anti-CD1 lb 
and anti-L-selectin were used to measure leukocyte activation. FITC- 
labelled mAb anti-GplIb/IIIa, anti-GMP-14(I, and anti-LIBS-1 indicated 
platelet surface activation. Anti-GplIb/IIIa fluorescence on leukocy.tes 
identified platelet-leukocyte conjugates. Patiens with unstable angina 
showed a significant increase in platelet-neutrophil and platelet-monocyte 
conjugates compared to patients with stable angina (mean--+SEM of mean 
t'l. anti-GPIIb/IIa: 132.1-+.21~5 vs. 29.8_+4.7, P=0.0(SII and 200+37 vs 
95• P---0.(X)01) and to controls. As evidence of systemic neutrophil 
activation, an increased surface CDI lb expression and a shedding of L- 
selectin on circulating neutrophils w.'~s found in unstable angina compared 
to stable angina 1115.6+111.3 vs. 74.t~6.3 mean ft. anti-CDllb, p=0.002, 
49.8+6.0 vs. 72.1-+4.1) mean ft. anti-L-selectin, p--0.lX)6). In contrast, no 
significant changes were found in platelet GplIbllIIa, GMP-140 or LIBS- 
1 surface expression. The increase in platelet-neutrophil interaction was 
correlated with the extent of neutrophil activation (CDIlb:  r=0.5, 
p~).0(XI5; L-selectin: r--0.42, p=(}.(ll2). 
In vitro studies revealed that binding of purified platelet membranes to 
neutrophils caused a dose-dependent neutrnphil activation. Thus, 
increased interaction between platelets and neutrophils contributes to 
neutrophil activation in unstable angina. 
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LOCALIZATION AND PRODUCTION OF TISSUE-TYPE 
PLASMINOGEN ACTIVATOR IN ATHEROSCLEROTIC HUMAN 
CORONARY ARTERIES 

Steins M., Padr6 T., Li C.X., Kienast J. 

Department of Internal Medicine, Division of HaematologylOncolegy, 
University of MOnster. Germany. 

Elevated plasma levels of tissue-type plasminogen activator (t-PA) 
antigen have been reported in patients with coronary artery disease 
(CAD) and in individuals at high risk of future myocardial infarction. As 
yet, however, little is known about t-PA expression in the vessel wall of 
patients with CAD. Thus, we studied the localization of t-PA antigen and 
its mRNA in segments of human coronary arteries with atherosclerotic 
lesions, obtained from heart explants of patients undergoing heart 
transplantation. 
Immunohistochemistry (IMH) and in situ hybridization (ISH) analyses 
were comparatively performed in serial paraffin sections from early 
lesions (EL) and fibrous plaques (FP) of coronary specimens. 
In EL t-PA and its mRNA were found mainly in the endothelium, and in a 
few scattered locations throughout the intimal layer, co-localizing with 
positive signals for c~-smooth muscle cell-actin (cc-SMC-actin). In FP 
staining for t-PA was more intense, distributed throughout the cap of the 
lesions and the medial layer, co-localizing with cc-SMC-actin staining and 
corresponding to the expression of t-PA mRNA. Additionally, a strong 
signal was identified in and around the core of FP, without detectable 
mRNA. IMH staining for t-PA was observed in occlusive thrombi without 
positive ISH signals. Quantitative analyses of both t-PA antigen (ELISA) 
and activity (bioimmunoassay) in protein extracts of intima-media 
preparations confirmed the presence of high t-PA levels in FP compared 
with EL. 
In conclusion, the results demonstrate enhanced t-PA expression, mainly 
SMC associated, in advanced atherosclerotic lesions of human coronary 
arteries. 
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COAGULATION AND FIBRINOLYSIS DURING PERCUTANEOUS 
TRANSLUMINAL CORONARY ANGIOPLASTY 

Gik,'tler F t, Szatmfiry L2., Vfia~nai Kt., Scholz M.E 3. 
1 Central Laborato~" of Hungarian State Railways' Hospital, Budapest 
2 Cardiovascular Surgery Clinic, Senunelweis Medical University, Budapest 
3 bene-Arzneimittet GmbH, Mthuchen 

Acute thrombotic occlusion is a well-known problem after successful 
percutaneous trartsluminal coronary angioptasty (PTCA). Supplementing the 
medication during PTCA (consisted of 10.000 U iv. Heparin and 500 mg oral 
acetylsalicyhc acid) by 200 mg intracorona~ and sc./im, sodium pemosan 
polysulphate (SP-54| we could observe a decreasing tendency of lransient 
occlusion and the need for re-PTCA within the first month (9~ vs 3% of  
occlusion and 1% vs 0% of  re-PTCA). 
Our alto was to fol_lo~ the changes of coagulation and fibrinolydc ~stem 
doalttg ih~ FTCA. Th~ ~ali~r m~dica[ion Cri~p~aht and ASA) w~  apphral in 
half of the patienm (n=l 0) while the supplemented re ,men was ttsed in the 
second group (n=10). Blood was collected before and immediately after 
PTCA and plasma wa~ stored at -20 ~ until ttse. The measured parameters 
were as follows: D-Dimer (Boehringer), prothrombin fragment I + 2 
(Behring), thrombin-antithrombin III complexes (Behring), plasminogen- 
alpha 2anfiplasmin complexes (Bchring), tissue .type Plasminogen Activator 
and Plasminogen Activator Inhibitor (KABI). 
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UROKINASE-TYPE PLASMINOGEN ACTIVATOR (u-PA) IN HUMAN 
ATHEROSCLEROTIC LESIONS. 

Padr6 T., Steins M., Li C.X., Kienast J. 

Department of Internal Medicine, Division of Haematology/Oncology, Uni- 
versity of MOnster, Germany. 

u-PA mediated plasmin activation has a central role in pericellular matrix 
proteolysis. Therefore, local u-PA expression in arterial vessel wall might 
be a crucial event in atherogenesis by facilitating monocyte infiltration 
and/or smooth muscle cell (SMC) proliferation and migration. The present 
study was aimed to quantitatively analyze and tocalize u-PA in macrosco- 
pically normal areas (MNA), early lesions (EL) and fibrous plaques (FP) of 
human atherosclerotic coronary arteries and aortas. 
Protein extracts of the tissue specimens were prepared for quantitative 
evaluation of u-PA and serial paraffin sections for immunohistochemical 
(IMH) analyses. In the extracts, u-PA antigen was determined by ELISA 
and the functional u-PA by a ,,bioimmunoassay" which allows the diffe- 
rentiation between pro-u-PA and two-chain active u-PA. 
In coronary vessels, u-PA antigen was increased in diseased areas: 
MNA (median [IQR]): 9 [5]; EL: 12 [7]; FP: 37 [27] ng/100 mg tissue, 
(P=0.005). The levels of functional u-PA displayed the same pattern: MNA: 
5 [4], EL: 6 [2], FP: 9 [4] ng/100 mg tissue (P=0.005). In all specimens 
functional u-PA was detected as pro-u-PA only, and was 55% of the total 
u-PA in MNA, 45% in EL and 30% in FP segments (P=0.005). This finding 
suggests an increased inhibition of two-chain u-PA in diseased areas of 
atherosclerotic vessels, as two-chain u-PA complexed to PAl is not de- 
tected by the bioimmunoassay. Extracts prepared from individual layers of 
aorta revealed that the increases of u-PA in EL and FP were restricted to 
the intimal layer. Furthermore, IMH analyses disclosed a co-localization 
of u-PA with macrophages within the luminal and with SMC within the ab- 
luminal part of the intima. A strong signal was also observed in and 
around the necrotic cores of the FP segments. 
In conclusion, in human atherosclerotic vessels there is an increase of 
u-PA in diseased areas, in close association with SMC and macrophages, 
cells known to be involved in the development of the lesions. 
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FIBRINOGEN AND ANTITHROMBIN III AS PREDICTORS OF 
CARDIAC EVENTS IN A 9-YEAR FOLLOW-UP STUDY OF PATIENTS 
WITH ANGINA PECTORIS 

Kienast J. ~, Thompson S.G. 2, Fechtrup C. l, Heyse U. 1, Squire E. 2 

t Dpt.of Interual Medicine, University of Miinster, FRG, and 2 Medical Sta- 
tistics Unit, London School of Hygiene and Tropical Medicine, London, UK 

The role of the haemostatic system in the prognosis of  angina pectofis was 
investigated in a 9-year follow-up study of 209 patients. At recruitment, 
patients trade,went initial clinical assessment and corouat3J angiography, and a 
range ofhaemostatic factors were measured. During the follow-up period, 58 
patients (28%) suffered a cardiac event (acute myocardial infarction or death 
from cardiac causes). The risk of  cardiac events was positively related to 
baseline measurements of  fibrinogen [risk ratio per standard deviation in- 
crease (RR) 1.29, 95% CI 0.99-1.68, P=0.06], and negatively related to anti- 
thrombin III activity measurements [RR 0.77, 95% CI 0.59 - 0.99, P=0.02]. 
No other haemostatic factor was significantly related to the risk of  having a 
cardiac event. The ejection fraction, measured at the initial angiography, was 
inversely related to the incidence of  cardiac events and was the single most 
important predictive variable [RR 0.50, 95% CI 0.40-0.63, P<0.001]. A 
prognostic score, constructed by combining the information provided by 
fibrinogen, antithrombin III and ejection fraction measurements, improved the 
prediction of  cardiac events compared to that afforded by ejection fraction 
alone. Those in the lowest quarter of the prognostic score had a predicted 
9-year risk of  a cardiac event of  60%, whereas for those in the highest quarter 
the risk was 5%. It is concluded, that fibrinogen and antithrombin III mea- 
surements usefully aid the long-term prediction of  cardiac events in patients 
with angina pectoris. 

Supported by a grant from the Dr.-Karl-Wilder-Stiffung, Verband der 
Deutschen Lebensversicherer e.V. 
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Activation of the Fibrinolytic System in Patients with Coronary Artery 
Disease and Metabolic Syndrome 
F.C. Schoebel, M. Heins*, O. Stein, M. Friebe, H. Reinauer*, M. Leschke, 
~.E. Strauer 
flied. Klinik und Poliklinik B und lnstitut ftir Klinische Chemie*, Heinrich 
Heine Universit~it Ds 

The "metabolic syndrome" (abdominally pronounced fat distribution 
pattern, arterial hypertension, hypertriglyceridemia, hyperinsulinism 
or diabetes mellitus type II) is increasingly recognized as a pathogentiC 
entity and is used to characterize a group of patients with a high 
cardiovascular risk. 
In order to further charscterize the cardivascuiar risk profile 19.5 

consecutive patients with coronary artery disease were evaluated in 
regard to lipid parameterS, parameters of the fibrinolytic system, 
factors of blood rheology and the extent of coronary atherosclerosis 
(Coronary extent score; Circulation 15, Suppl, 1976: 5). 13% of the 
patients were classified to demonstrate metabolic syndrome and were 
compared to controls (* p< 0.05). 

Net. Syn.(n = t 7~,Controls (n= !, 78) 
Cholesterol (mg/dl) Z6Z-+64* 237_+43 
LDL-Cholesterol (mg/dl) 200_+60* 173+41 
Plasminogen-Activator Inhibitor (U/I) 7.0-+6.9" 4.8+2.8 
tissue-Plasminogen Activator 9.3+3.6 8.5+3.1 
Fibrinogen (mg/dl) 331 -+83 323-+64 
Red blood cell aggregation (g) 13.3-+2,8 11.8-3.5 
Coronary extent score 1.84_+0.80" 1.55+0.61 

Conclusion: 1) Pat. with metabolic syndrome demonstrate disturbances 
of the fibrinolytic system, blood rheology as well as an increased extent 
of coronary atherosclerosis. 2) The increased inhibition of fibrinolytic 
system may lead to increased progression of ahterosclerosis and to an 
increased incidence of cardiovascular events 
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Experiences with Chronic intermittent urokinase 
therapy - two cases 

Maik Potstawa, Christian Vallbracht 
Hera- und Kreislaufzentrum Rotenburg/Fulda, Germany 

Up to now cardiac transplantation is still the last 
option in the treatment of patientS with severe 
angina pectoris when invasive treatments had make 
before and surgical revascularisation is not 
possible. Chronic intermittent urokinase therapy 
was developed especially for this group of 
patients. 

Starting in december 1993 up to now 8 male patients 
(aged 57-77, mean 65) were treated according to 
this concept. All were suffering from treatment 
resistent Angina pectoris, coronary artery disease 
and had a history of bypass operation and/or PTCA. 
Average starting levels of fibrinogen were 550 
mg/dl (492 to 775 mg/dl). 

5 of the treated patients felt subjectivly better 
with falling fibrinogen levels and had a declining 
need of nitroglycerin. 3 patients had to stop 
treatment, one because of an inflammation with 
increasing fibrinogen levels, in two patients 
because of a symtomatically unchanged situation 
after 3 weeks of treatment, in spite of an obvious 
better fibrinogen level. 

It is concluded that chronic intermittend urokinase 
therapy can become an alternative to conventional 
measures, provided a strict indication is used. The 
procedure is easy, less invasive and according to 
our limited experience safe. 
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Prevention of restenosis after PTCA with longterm 
treatment of low molecular weight heparin 

M.G. Friedrich, R. Dechend, A. Barkowski, K. Jungnickel, 
P. Bacher*, D. Welzel*, R. Dietz, D.C. Gulba 

Universit~tsklinikum Rudolf Virchow, Franz-Volhard Klinik und 
Max Delbdick Zentrum fdr Molekulare Medizin, FU Berlin 
* Sa[tdoz AG, Niimberg 

Louglerm success of PTCA is limited by a high rate of restenosis (30- 
40 %). An experimental approach in animal models has demonstrated, 
that intimaproliferation can be prevented by the administration of low 
molecular weight (lmw) heparin. 
In a randomised, doubleblisd, placebo-controlled pilot study 37 
patientS (pat) with severe coronary artey disease, undergoing elective 
coronary angioplasty (PTCA) were studied, whether the restenosis 
rate may be reduced by the longterm treatment with ~mw hepatic 
(MonoEmbolex R, Fa. Sandoz). 12 pat with 16 lesions: (7 LAD, 4 
RCA, 5 LCX), recieved lmw heparin (lx400 I]3 s.c.) for three 
months (out patients, self-administration). 25 pat with 34 lesions (9 
LAD, 9 RCA, 16 LCX) were treated with placebo (plac). 
Angiogramms were obtained before, immediately after and six 
months after PTCA and evaluated by the use of quantitative coronary 
angiography. 
The subcutanous admiui~tra~o, of lmw hepatic and placebo was well 
to}era'ted b:r ; t%i patients and was not interru ~ted. 

group pre PTCA post PTCA 6 months stenosis 
follow up recurrence 

LMWH 69,0 % 40,2 % 46, 1% 6 (37,5 %) 
placebo 70,7 % 35,3 % 48,5 % 15 (44,1 

%) 
Neither bleeding complications nor heparin-induced 
thrombocytopenia were observed during the study intervall. 
In conclusion: Lor, gterm subcutznaus self-adrmnistratian of lmw- 
hepatic by the pat himself seems leasable. For the limited number of 
pat en~oled, however a definite preventive effect on the rate of 
restenoSis, however, could not be demonstrated. Larger studies, to 
answer this quesdon conchiswely are warranted 
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Thrombin Activity During and Agter Thrombolysis with 
Reteplase or Alteplase in Patients with Acute Myocardial 
Infarction, 
Christoph Bode, Benedikt Kohler, Thomas Nordt, Karlheinz Peter, 
Johannes Ruef, Eberhard v.Hodenberg, Richard W. Smalling and 
the RAPID Investigators. Med. Klinik III, Univ. of Heidelberg, 
Germany 

Thrombin-antithrombin III complex (I-AT) levels have been 
suggested to correlate with early reocclusion after thrombolysis. 
605 patients with AMI were randomized to receive 100 mg/3h 
Alteplase (A), or Reteplase (R), a new plasminogen activator, 
bolus of 15 MU, as a double-bolus of 10+5 MU or 10+10 ~v~U a. 
Coronary patency was assessed at 90 min and at discharge and 
TAT, F1+2 and ADP induced platelet aggregation (PAG) were 
determined in a subset of each treatment group (n=56) at 0,1,2 
and 12 hours. 

I0+I0 MU i00 ~g 15 MU i0+5 MU 
Patency 90 k (%) 85.4 76.6 65.0 66.2 
Reocelusion (%) 2.6 7.0 7.0 ii.2 
FI+2 (nM/l at 12h) 1.0 i.i 1.3 1.3 
PAG (% baseline at 12h) 

i01 106 114 114 
TAT (ug/l at 12 h) 5.0 7.1 7.0 6.4 
In reoccluded versus permanently open cases TAT showed a 
continued rise in the former (TAT 12.2+2.8 vs 6.2-+3.8 at 12 h; 
p<O.001) wherea~J no difference was detected for Ft + 2 ('~ .5_+0.5 
vs 1.2• and" PAG (1013• vs 108+3). Conclusion: The 
treatment regimens did not differ in procoagulant marker levels. 
While F1 +2 and PAG do not appear to correlate with coronary 
patency or reocclusion, TAT levels at 12 h may serve as a predictor 
for early reocclusion. 
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CORONARY STENT IMPLANTATION WITHOUT ADDITIONAL ORAL 
ANTICOAGULATION (OAC) PREVENTS THE OAC-ASSOCIATED INCREASE 
IN tPA AND PAl I ANTIGEN IN PLASMA 
Spannagl M, Sedlmeier M, Schramm W, Klaus V, Mudra H 
Medizinische Klinik, Klinikum lnnenstadt, Universit~it Miinchen 

When optimal stent expansion is achieved reduced anticoagulant 
protocols have been shown io be effective using antiplatelet agents 
only. Patients selection: We compared 20 consecutive patients after 
intravascular ultrasound guided stenting with respect to activation 
of coagulation and fibrinolysis. Indication for coronary stenting 
was restenosis or acute occlusive dissection during elective PTCA. 
When stent expansion was optimized, patients received antiplatelet 
agents only (ASS group I00 mg daily; n=8), 12 patients received 
additional oral anticoagulation (OAC group). Besides preprocedural 
clotting tests (prolonged in the OAC group) patients were 
comparable with respect to age, vessel distribution and stenosis 
criteria. Methods: Global hemostatic parameters were assessed by 
routine assay, Fibrin Monomer(FM), Plasmin-Antiplasmin 
complex(APP), tPA ag and PAl I ag by highly specific 
immunoassays. Resul ts :  According to the therapeutic regimen 
postprocedural PT and aPTT were significantly prolonged in OAC, 
whereas thombin related activation markers were only slightly 
reduced, tPA and PAI I plasma levels, however, increased highly 
significantly in the OAC group. 
Hemostatic markers 48 hours after coronary stenting: 
mean(SD) ASS+OAC ASS p< 
PT(sec) 12.9(0.4) 10.8(0.3) 0.05 
FM(ug/ml)  0.92(0.88) 2.14(1.71) 0.05 
tPA ag(ng/ml) 31.2(13.8) 18.1(10.7) 0.001 
PAl I ag(ng/ml) 112.7(33.9) 79.3(16.1) 0.001 
APP(ng/ml)  335(174) 456(152) n.s. 
C o n c l u s i o n :  Reduced anticoagulant protocol after coronary 
stenting using antiplatelet agents only prevents the 
postprocedural increase in tPA ag and PAl I ag in plasma as could 
be demonstrated in OAC. 
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renal  arter ia l  e m b o l i s m -  organ sa lvage  by ear ly  appl i ed  

thrombolyt ic  therapy 

D.C. Gulba, R.Dechend, MG Friedrich, M. Friedrich, R. Dietz, 
F.C.Luft 
Universitatsklinikum Rudolf Virchow, Franz-Volhard Klinik und Max 
Delbriick Zentrum ftir Molekulare Medizin, FU Berlin 

Renal arterial embolism (RAE)is a rare, but severe manifestation of 
arterial embolic disease, which frequently is misdiagnosed in the early 
hours after onset of symptoms with thrombolysis (t).However if 
applied early, renal function at least partly may be preserved. In order 
to prevent major abdominal surgery and loss of renal function, RAE, 
therefore, may be regarded a primary target for t. 
Seventeen patients (pts) (10 male, 7 female) with angiographically 
proven RAE were treated with either rt-PA i.a.(n=12) (2mg bolus and 
1,5 mg/h for 12 h) or urokinase i.a. (n=5) (100.000 IU bolus and 
100.000 IU/h for 12 h ) .  Mean time to treatment was 13,7+18,2 h. 
Successful reperfusion was achieved in 15 pts (88%). Complete 
maintanance of renal function however, as demonstrated by creatinin 
and szintigraphic studies, was observed in only 6 pts (35%), whereas 
therapy resulted in impaired renal function in 8 pts (47%) and renal 
function was completely lost in 3 (18%). Gross haematuria occured in 
all 17 pts (100%) studied. The incidence of major haemorrhage was 
12% (2 pts). No fatal or cerebral haemorrhage was observed. It is of 
importance to mention, that after restoration of renal blood flow a 
period of 7 to 10 days with severe renal dysfunction was a constant 
finding in all patients befor the kidneys finally recovered. Creatinin and 
BUN increased from pretreatment 141+_77 to a maximum value 
612+_202 mrnol/1 on day 5, respectively 12,3+6,8 to 40,8+_11,6 mmol/l 
We therefore conclude, that if diagnosis of RAE is set up in time 
and T is initiated early, reperfusion is possible in >80%, resulting in 
good recovery of renal function in the majority of pts. T, however, is 
generally associated with a transient phase of gross haematuria and 
severe impairment of renal function, which remains of unknown 
ethiology. T in RAE therefore seems an effective therapeutic alternative 
with an acceptably low haemorrhagic risk. 
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Systemic intravenous thrombolysis in retinal artery occlusion 

Nordwald, Kirkt; J. L6ffel 2, H. Riess 2, J. Wollensak I 

University Eye Hospital Rudolf-Virchow Berlin 1 
University Medical Hospital Rudolf-Virchow Berlin 2 

The acute central artery occlusion is one of the few ophthalmological emergencies 
and therefore needs to be treated as soon as it has been diagnosed. Until now there 
hasn't been any generally accepted and effective therapy for retinal artery 
occlusion. A number of different procedures have been tried, e.g. compression of 
the eye, anticoagnlation, haemodilution, vasodilatators and paracentesis. 
The only causal therapy for retinal artery occlusion is the thromholytic therapy. 

During the last year 11 patients with retinal arterial occlusion have been treated in 
our department by the ophthalmic and medical team. None of them had any 
absolute or vital contraindications. The procedure was as follows: 3 Mio IU 
Urokinase were given intravenously over three hours by a parfusiun pump followed 
by full dose hoparin administration over five days. Prior to the thrombnlysis all 
patients underwent a full ophthalmological examination, including visual acuity, 
visual fields and anterior and posterior segment examination. In addition a 
fluorescein angiography was performed before and after the procedure. 

Four patients showed a marked improvement of visual acuity reaching a final 
acuity of 20/25 (equivalent to 0,8) or more. Five other patients noticed at least an 
improvement in the size of their fields of vision. Two of our patients did not show 
any improvement in visual acuity nor in visual fields. Patients who were treated 
within six hours after the onset of complet arterial occlusion had a much better 
prognosis than patients whose treatment was delayed or whose visual acuity when 
first examined was extremly reduced. 

The thrombolytic therapy for retinal artery occlusion proved to be the only causal 
and effective therapy ff all contraiadicatious are carefully taken into a count. 
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APPLICATION OF VIRAL PCR 1N THE FIELD OF HUMAN PLASMA 
PRODUCTS 

Hilfenhaus, J., Gr6ner, A., List, W., Nowak, T., Weimer, T. 

Research Laboratories, Behringwerke AG, Marburg 

PCR (Polymerase chain reaction) is a highly sensitive method that can be 
used to detect viral genomes and thus also viral particles as for instance 
HBV, HCV or HIV. Currently it is discussed whether this method can be 
used for 

screening human blood or plasma donations 
limiting the virus load of a plasma pool 
analysing the elimination of a virus by a specific stage of the manu- 
facturing process 
"safety" testing of final plasma products 
analysing a suspected virus transmission by a plasma product. 

Based on experimental data it will be concluded that currently PCR can be 
used for investigating the elimination of a virus by a production procedure 
and for analysing a suspected virus transmission by a plasma product. Since 
this method does not discriminate between infectious and non-infectious 
virions and since its sensitivity is too limited it can not be used for testing 
the safety of final products. The results of blinded collaborative studies of a 
larger number of European laboratories also demonstrate that this method 
has not yet been reliably established in the majority of expert laboratories. 
Consequently, standardization of PCR for the detection ofHBV, HCV and 
HIV is urgently needed before it can be used for determining and thus 
limiting the virus load of a source plasma pool. Before PCR will be 
applicable to screening of individual blood or plasma donations automation 
is an urgent presupposition. 
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FIRST RESULTS OF A PROSPECTIVE MULTINATIONAL 
PHARMACOVIGILANCE STUDY FOR A NEW DOUBLE VIRUS 
INACTIVATED FACTOR VIII CONCENTRATE, OCTAVI SDPLUS 
G. Auerswa/d, 1 A. Goudeau 2, F.E. Preston 3, F.R. Rosendaal 4, J. Vermylen 5 
1Prof. Hess-Kinderklinik Bremen; 2Lab. de Virologic CHU Bretonneau, Tours; 
3Univ. Hosp. of Sheffield, 4Dept. of Clinical Epidemiology, Leiden; 5KUL, 
Leuven 

With the introduction of its new double virus inactivated FVlII concentrate, the 
manufacturer has established a prospective, multinational pharmacovigilance 
study. The study aims to establish the incidence of inhibitors to FVlII in 
previously untreated and treated patients, to assess the viral safety of Octavi 
SDPlus and to study the effect of FVIII on the immune system. The study is 
currently performed in two European countries. 
The data collected and documented are analysed at a Data Management 
Centre, ID2 clinical tdals, Brussels, an independent statistical institute. Data are 
analysed at six monthly intervals and issued in a report. The statistical report is 
then critically reviewed by an independent Data Monitoring Committee (see 
authors). In September 1994, the first statistical report was issued and was 
assessed by this Committee. 
The first patient entered the study on 1.12.1993. As of August 31, 1994 a total 
of 49 patients had been enrolled by 15 haemophilia centres. 
82% of the patients suffer from severe haemophilia A. Two thirds of the 
patients are receiving prophylactic therapy, the remainder receives on-demand 
therapy. 96% of the patients have previously been exposed to FVIII on 50 or 
more occasions, 1 patient has been treated with less than 20 days of exposure 
and 1 PUP, participating also in the PUP study of the Paediatdc Working Group 
of GTH has been enrolled. 
No seroconversions, formation of inhibitors or adverse events have been 
observed to date. 
The patients on prophylactic treatment received a mean of 90400 I.U.tpatient 
in 55.9 mean exposure days and experienced a mean of 4.7 bleeding 
episodes. The patients on on-demand therapy received a mean of 20900 
I.U./patient in 10 mean exposure days and experienced a mean of 4.8 
bleeding episodes. 
With the current number of patients and the observation period of 8 months, it 
would be premature to draw any further conclusions from these treatment data. 
Nevertheless, the first report has shown that this kind of pharmacovigilance is 
practically feasible. It will provide an early warning system and valuable 
information on FVIII treatment and efficacy. Such a pharmacovigilance study for 
haemophilia patients is a good example of how manufacturers can responsibly 
assess their products and already fulfill requirements expected in the future by 
regulatory authorities. 
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COMBINATION OF SD TREATMENT AND MODIFIED 
PASTEURIZATION: DOUBLE VIRUS INACTIVATION OF A 
HIGHLY PURIFIED FACTOR VIII-CONCENTRATE (OCTAVI 
SDPlus) 

Biesert L. ,  G~-'tner T. (1); Suhartono H.,  Wang L., H.D. Brede (2) 
(1) Octapharma, Z iege lb~cke ,  Switzerland 
(2) Georg-Speyer-Haus, Frankfurt/Main, Germany 

To increase the viral  safety of  a highly purified factor v J / I  c?ncentrate 
(OCTAVI SDPlus) for nontipia-coafed viruses, sowenuoetergent  
treatment was combined with a modified pasteurization (63~ 10 
hours, in solution). Double virus inactivatiori/removal (two steps with 
> 4 log for lipid--b,~ated viruses, overall  virus, reduction iactor  ~ORF~ 
> 10 log; one step > 4  log for non-envelope9 viruses, ORF ~ o  log) 
wil l  be mandatory in Germany from O6tober 1995, acconaing to 
recommendations of  the Paul-Ehrlich-Institut (PEI). The new validai6on 
studies were carried out on validated downscaled procedures according 
to EU-guideline IIVS115/89-EN. 

Virus 

HIV-I 
SBV 
HSV-I 
PRV 
HAV 
Polio-i 
SV4 0 

Reduction Factor (log) ORF 
SD Heat (log) 

>5.3 >9.9 
>7.4 >8.5 
>6.6 >7.7 
>8.0 >5.3 

no effect >6.4 
no effect >9.8 
no effect i.i 

>15.2 
>15.9 
>16.3 
>13.3 
>15.0 
>12.0 

2.6 

Note: The overall virus reduction factor of some viruses contains 
additional steps not summarized in the table. 

Conclusion: These results demonstrated the excellent viral safety of  the 
highly purified, double virus-inactivated factor VIII, which already 
meets the new PEI requirements. 
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PROSPECTIVE PHARMACOVIGILANCE STUDY FOR A NEW 
DOUBLE VIRUS INACTIVATED FACTOR VIII CONCENTRATE 
J.L. Pop/avsky 1, J. Fedde/n 2, M, Buyse 3 
10ctapharma, Brussels ; 20ctapharma, Langenfeld; 31192 clinical trials, Brussels 
Although controlled, randomized clinical trials provide an ideal setting to study 
efficacy and safety, most patients are treated outside of any clinical trial upon 
marketing authorization. Especially in the case of rare events, it is crucial to 
observe a large number of patients for a considerable time. 
Although one may assume that properly inactivated coagulation products are 
safe, it is important to have a mechanism against any major deviation from this 
assumption of absolute safety. 
For this reason, Octapharma has established a prospective, multinational 
pharmacovigilance study in frequently substituted haemophilia A patients to 
assess the main and secondary risks associated with the administration of a 
FVIII concentrate: viral safety, formatien of FVIII inhibitors in previously treated 
and previously untreated patients and a possible effect on the immune system 
as well as adverse events by including those parameters which are routinely 
tested: markers for HIV, HBV, HCV, Parvovirus B19 and HAV, Inhibitors and 
CD4 and CD8 cells. For severe hemophilia A, the minimum recommended 
sampling frequency is every 6 months. Centres with PUPs are encouraged to 
enrol them in the PUP study of the Paediatfic Working Group of the GTH. To 
assess the risk exposure, data from the patients' diades are recorded and 
evaluated. 
Data are collected on Case Record Forms at the centres and, after monitoring, 
one identical copy is sent to the sponsor and to an independent Data 
Management Centre (ID2 clinical trials, Brussels). 
Data on viral markers and CD4,CD8 cells are analysed descriptively and 
presented as Kaplan-Meyer curves. The true inhibitor incidence for PUPs is 
analysed according to a sequential triangular design. Under the conditions of 
5% significance and 80 % power, a maximum of acceptability has been set for 
an inhibitor incidence above 25% after 50 exposure days. On a six monthly 
base the Data Management Centre issues a statistical report. As a further 
measure to ensure independence of the study, a Data Monitoring Committee, 
acting separately from the sponsor, has been formed. The Committee 
includes, at least, a physician specialized in hemophilia treatment, an 
epidemiologist, and a virologist. The Committee is informed on all aspects of 
the study by both the sponsor and the Data Management Centre. The 
Committee issues safety and summary reports of the study also on a six 
monthly basis. These reports are made available to health authorities and the 
participating physicians. 
Concepts of prospective, active pharmacovigilance such as this are a powerful 
tool to define more accurately the risk/benefit of new concentrates, providing 
measures supplementary to careful virus validation and controlled clinical trials. 
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A DOUBLE VIRUS-INACTIVATED, HIGHLY ]PURIFIED FACTOR VII] CONCENTRATE 

1)D/uro Josic, l)Monika Stadler, 2)Horst Schwin 

OOctapharma Pharmazeutika Produktionsges.m.b.tL, Oberlaaer Str. 235, A-I O0 Vienna, 
Austria 

2)Octapharma AG, Haus im Park, Postfach, CAr- 8866 Ziegelbracke, Switzerland 

In order to improve virus safety of a highly purified, SD virus inactivated factor VIII 
product, we have d~veloped an effective pasteurization step that could be adapted to our 
production process (1). Recent publications (2, 3) prompted us to use a heat step 
involving temperatures above 60~ as some non-enveloped viruses, such as the hepatitis 
A virus (HAV), become unstable only at temperatures exceeding 62~ 

The new pasteurization step is described and the characteristics of the product are 
given. As subsequent purification step is carried out also to remove the stabilizers, which 
are added for the pasteurization. However, it could be show** by chromatographic and 
eleclrophoretic methods that the additional chromatographic step also leads to a 
reduction of traces of cuntamimmng proteins. 

Numerous studies have proved that the double virus-inactivated factor VIII 
concentrate is well tolerated and without side-reactions. The effectiveness of the 63~ 
heating step against different types of non-enveloped and enveloped viruses is described 
elsewhere. 

References: 

1. Schwian et at. - Arzneimittelforschung/Drug Research 44 (I), 2, 188-191 
(1994) 

2. Siegl, G., Weitz, M., Kronauer, G., Intervirology 22, 118 (1994) 
3. Azzi, A., Ciappi, S., Mannucei, P.M. et at. Am. J. Hematol. ~ 228 (1992) 



P136 

Characteristics and Viral Safety of Profilate R, a high purity F VIii 
preparation 

P. Bhattac~arya 1 T. Motokubota 1 C. Bunch 1 C. Ngo 1 
Y. Uemura ' 

Profilate R is a dual virus inactivated high purity F VIII product in a 
ready-to-use syringe. The product is solvent-detergent treated and 
terminal dry-heated at 80 ~ C for 72 hrs. This product is essentially 
a FVIII-vWF complex with Albumin (0,5 %) as a stabilizer. 

In order to evaluate the viral safety of the product, serveral model 
virus validation studies were performed. Solvent-detergent 
treatment inactivated >10.00 logs of HIV-1, > 6.0 logs of HIV-2, 6.4 
logs of VSV, > 8.0 logs of BHV and > 4.5 logs of BVD. Freeze 
drying and heating at 80 * C for 72 hrs. inactivated > 5.9 logs Polio, 
4.1 logs of Porcine Parvo virus and > 4.9 logs BVD. Dual 
inactivation methods inactivated both inveloped and non-enveloped 
viruses. Terminal dry-heat treatment at 80 "C  for 72 hrs. seems to 
have a better virucidal effect when qqmpared against pasteurization 
at 60 ~ C for 10 hrs. When Profilate n was pasteurized after spiking 
with PPV, less than > 1 log virus was inactivated. There was no 
appearance of neoantigen in rabbit model after dry-heat treatment. 

1 Alpha Therapeutic Corp., 1213 John Reed Court, City of Indus W, CA 91745-2455 USA 
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THE BIOCHEMICAL CHARACTERISATION OF 

SEVERAL FACTOR VIII CONCENTRATES 

l)Djuro Josic, l)Monika Stadler, 2)Stephen Robinson and @Horst Sehwinn 

l)Octapharma Pharmazeutika Produktionsges.m.b.H., Oberlaaer Str. 235, A-I O0 Vienna, 
Austria 

2)Octapharma, lnternatianal Services S.A., 175, Chauss~e de la Hulpe, B-1170 Brussels, 
Belgium 

3)Octapharma A G, Haus im Park, Postfach, CH- 8866 Ziegelbriicke, Switzerland 

Various intermediate or high purity factor VIII (FVIII) concentrates, either from 
human plasma (pal) or of recombinant (r) origin, were investigated with regard to their 
specific activities and their stability. Further analyses were carded out with chromato- 
graphic and electrophoretic methods. 

Pd FVIII concentrates in general show good stability at room temperature. A r FVIII 
product investigated reconstitution proved in some tests to lose its activity.With products 
from human plasma, there was no difference in stability between those with van 
Willebrand factor (vWF) as stabilizer (chromatographically purified products) or those 
with human serum albumin as stabilizer (purified by immuucaffinity chromatography). 

The lad FVIII concentrates which are purified by ion exchange chromatography and 
stabilized by yon Willebrand factor (vWF) show patterns in analytical anion exchange 
and size exclusion chromatography indicative of the formation of a stable FVIII/vWF 
complex which can first be dissociated in the presence of a high calcium ion 
concentration. With lad FVIlI concentrates purified by immuncaffinity chromatography, 
separation of FVIH from albumin could also be achieved by analytical anion exchange 
and size exclusion chromatography. As expected, there was no evidence of stable 
complex formation as these preparations are devoid of vWF. In size exclusion 
chromatogramms, pd FVIII appears in the expected molecular weight range of more than 
200,000 D. 

In contrast, a recombinant FVIII showed in a batch dependent and variable manner 
patterns with FVIII activity appearing at an molecular weight of  about 80,000 D in size 
exclusion HPLC, corresponding to about one third of the molecular weight of pd FVIII. 
This indicated that the FVIII molecule in this preparation may be partially (pre)- 
activated or degraded. 
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DOUBLE VIRUS INACTIVATED F VIII CONCENTRATE: 
VIRUS VALIDATION AND CLINICAL EFFICACY OF HAEMOCTIN|  
(BIOTEST F VIII SDH) 

S. El6di ~, IL Kotitschke 2, H. Dichtelmiiller z, D. Rudnick z, M. Khifl 2 

1) Biotest Pharma GmbH, Budapest 2) Biotest Pharma GmbH, Dreieich 

Haemuctin| the F VIII SDH (SDH = solvent detergent and dry heat = t00 ~ 
30 rain) from Biotest Pharma is a high purity (specific activity > -100) F VIII 
concentrate manufactured from large human plasma pools. 

Virus validation studies have shown virus inactivation/reduction (log 10) during 
the manufacturing process for lipid coated viruses such as: HIV-1 > 16.8; PSR > 
18.2; VSV > 14.5; BVDV > 11.4; HCV > 4.5* and non enveloped viruses such as: 
Parvo** = 2.7 Reo > 5.3*** and HAV > 13.9. 

The clinical elficacy of Haemoctin was studied in 16 hemophilia A patients in three 
hemophilia centers. Following the infusion of 50 IU factor VIII/kg body weight the 
mean value of in vivo recovery was 71 + 15 % by one stage assay and 77 + 17 % by 
a chromogenic assay. Biological half-life time of the product was calculated by 
graphic analysis of the best fit curves of factor VIH activities measured at the steady 
state of decay, resulting in average t �89 values of 13 + 2.8 and 12.7 + 3.2 hrs with 
corresponding results of the clotting and the chromogenic assays, respectively. 
39 severe Hemophilia A patients, baseline F VIII activity < 1%, were included in a 
drug monitoring study in three Hungarian Blood Transfusion Centers (Heim Pal 
Children Hospital, National Inst. of Haematology, Budapest and Regional Blood 
Transfusion Center, Debrecen). At the entry none of the patients had a detectable 
inhibitor. Patients were enrolled in the drug monitoring beginning May 1994 till 
Sept. 1994. At the end of Nov. 1994 there were no side effects or adverse events in 
connection with the use of Haemnctin| Clinical signs suggesting the development 
of an inhibitor were not observed. Before the Haemnctin| drug monitoring study, 
the patients were treated with cryoprecipitate, or intermediate purity F VIII products 
at low dosages. 

Conclusion: Heamuctin| the double virus inactivated high purity factor VIII 
concentrate of Biotest Pharma provides sufficient clinical etIieacy in the treatment 
of patients with hemophilia A. 

*TNBP/Twcen only, **AL (OH)3 and heat treatment only, ***heat treatment only 
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INVERSION SCREENING IN PATIENTS WITH SEVERE HAEHOPHILIA A 

Schr6der W., Wehnert N., Herrmann F.H. 

Institute for Human Genetics, E.-H.-Arndt University, 
Greifswald 

Searching for the molecular defect in patients with haemo- 
philia A, only in about a half of severe affected haemophi- 
liacs a mutation within the coding and adjoining intron se- 
quences could be defined. An inversion disrupting the factor 
VIII gene in intron 22 has been found to be the reason for 
haemophilia in those patients. 
Southern blot analyses detects the inversion by an aberrant 
pattern. We show the results of a screening of about 140 
non related German patients with severe haemophilia A. 45 % 
of them show an aberrant Southern pattern in the inversion 
screening. In five cases we could detect a deletion, always 
affecting intron 22 or the extragenic copies of gene A. 
49 patients have the most common inversion typ I (distal 
type), three have an inversion type II (proximal type). 
Type III, indicated by an extra fragment, was detected in 
four patients. The reason for this uncommon type is still 
in discussion. 
The inversion, detected by Southern blotting analysis can 
be used as an direct marker for haemophilia A for carrier 
and prenatal diagnosis in families at risk. 
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MILD HEMOPHILIA B DUE TO A NOVEL MISSENSE 
MUTATION IN EXON VII (Lys 201 to Thr)  OF THE FIX 
GENE 
E.Wittmann,C.Male,J.Walter,  B .Kr inninger ,  H.H.Vatzke.  
Univ.Klinik ftir Innere  Mad.I, Abtlg. ftir H~imatologie and 
Univ.Klirdk ffir Kinderheilkunde,Wien 
Factor IX (FIX) is a vitamin K-dependent  plasma prote in  
essential  for  normal hemoatasis. Lack of functional FIX 
resu l t s  in the hered i ta ry  bleeding d isorder  hemophilia B. We 
describe the molecular basis of the FIX deficiency in a 
family w~th mild hemopldlia B. The propos i tus  i s  a $ year  
old boy without an appearant  bleedin~ tendency.  He has a 
prolonged PTT (48 sec) and a normal PT. His FIX activity 
level is reduced (25 % of normal).  His FIX antigen level is 
reduced to 64 %. Characterization of the genetic defect was 
performed by  amplification of all eight exons and exon- 
intren junctions by PCR and subsequent genomic sequencing 
of the products. A single mismatch w-as detected in the 
sequence of the propositus FIX gene when compared with 
the normal sequence. An A to a C change at nt 30055 
results in the substitution of Lya (AAA) in position 201 by 
Thr (ACA). Lys 201 is located near the N-terminus of the 
heavy chain of FIX and is either conserved in different 
species and in the other vitamin K-dependent coagulation 
factors or substituted for by Glu. The change to Thr in 
our patient obviously results in lack of FIX coagulant 
activity and in a small decrease in FIX antigen level. 
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IMMUNOLOGICAL CHANGES DURING INHIBITOR ELIMINATION THERAPY BY HIGH 
DOSE SUBSTITUTION 

Franke, D?, Ittanson, A?, Reinhold, D. z, Ltrtze, G. a, Ansorge, S.2: 

Haemophilia Centre I and Institute for Experimental Internal Medicine 2 at the Centre for 
Internal Medicine and Institute for Clinical Chemistry 3 at the University of Magdeburg 

The development of an inhibitor haemophilia as a consequence of a substitution therapy 
with coagulation concentrates has a substantial influence on the course of the disease 
and the prediction of the haemophilia itself. The aim of the therapeutic endeavour is the- 
refore the eradication of the inhibitors which in 50 % of all eases are successful. Apart 
from other techniques the h~gh dose substitutions with inhibited c~gulation factor is 
established. This treatment is characterized by pathophysiologically not entirely clarified 
interventions in the immunological system and is limited in its application by high treat- 
ment costs. 
In the scope of an eradication therapy of a Factor VIII inhibitor in a 28 year-old patient 
with severe Haemophilia A ( F. VIII:C before development of inhibitor < 1%) besides the 
mensuration of the inhibitor titre, the Factor VIII activity and other haemostaseologieal 
parameters by means of moncolonai antibody an immune phenotyping (T-, B- 
lymphcoytes, monocytes, NK cells ed active cells) was accomplished as well. Furthermo- 
re in vitro examinations with Pokeweed-Mitogen stimulized ceils of the pedphedcel blood 
were attemted to clarify therapat,~caI changes of the DNS-synthesis (lymphocyte trans- 
formation test) and production of cytokin (IL-2, IL-6, 11--10 and IL-2R) The aim of this 
examination was to casuistically circumscribe the immunmodulation and to check whe- 
ther immuno/ogical markers can be used as prognostical indices to evaluate the thera- 
peutical efficiacy. 

The patient - to be classified as high responder - was treated daily with 300 I.U. Factor 
VIII/kg body weight of a dually virusinactivated Factor VIII concentrate (Profilate R, Alpha 
Therapeutic GmhH) and experienced a successful eradication of the inhibitor. The initial 
inhibitor of 25 nU/ml increased to the maximum of 338 BU/ml at the beginning of the 3rd 
week of treatment to decrease continuously from this point. Starting from the 36th week 
of eradication the inhibitor could not be traced any longer. Since then the patient is trea- 
ted with 150 I.U./kg body weight. The dose will be slowly decreased. 

The result of the immunological examinations showed a shifting of the CD41CDS-ratio 
caused by a significant decrease of the number of CD4-positiva T-lymphcoytes (helper 
cells) and a significant increase of the CD8-positive lymphccytes (suppressor cells). The 
expression of all activation markers (CD 71, CD25, CD26, HLA-DR) decreased signifi- 
cantly after an initial increase. In the course of therapy probably activation antibodies, like 
e.g. CD71, are able to act as initial markers of an effective eradication The functional in 
vitro examinations did not show any changes which could have been induced by therapy. 
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EFFICACY OF ULTRA HIGH PURITY FIX CONCENTRATE: 
MONONINE | IN A HAEMOPHILIAC B PATIENT WITH AN 
ENORMOUS TRAUMATIC HAEMATOMA. 

Makris PE, Lazaridis P*, Protopapas A, Tsionis C, Poumbouridou E, 
Makris S. 
A" Medical Propedeutic Clinic, "A" Surgical Clinic, AHEPA University 
Hospital, Thessaloniki - GREECE 

We present a case of a patient with haemophilia B (seronegative for viral 
markers of HIV, HBV, and HCV) who developed an enormous 
haematoma due to trauma in the left lateral muscles of the abdomen. Seen 
on the CAT this haematoma seemed like an immense acute distension of 
the spleen. The patient had a completely expressed haemodynamic 
disturbance (pulse =130/mi~ BP=90/60 mm Hg and Ht= 16%), After 
receiving therapeutical supply of Mononine | (100 IU / kg / BW / day), our 
patient was effectively operated. During the operation we found out that 
we had to deal with a haematoma located in the left lateral region of the 
abdomen, and the spleen was untouched. This preperitioneal sacoular area 
(haematoma) was full of thrombus, and the blood finally removed weighed 
2,5 kg. The same image of infiltration was also observed in the muscles of 
the left lateral region of the abdomen, During the entire operation and also 
during t~e postoperati~,e period, no bleeding complication was manifested. 
No thrombogenic effect of Mononine | was noticed in the blood 
coagulation of the patient and he remained seronegative for HIV, HBV, 
and HCV for the last six months 

Address: Assoc. Prof. Dr. PE. Makris, A" Medical Propedeutic Clinic, 
AHEPA University Hospital, GR-54636 Thessaloniki - GREECE 
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ELiMINATiON OF ACQUIRED FACTOR Viii INHIBtTOR$ WiTH 
IMMUNOGLOBULINE-APHERESIS 
p.Kndbl 1 K.Dedler 2 L,Korninger 3 U.J~iger ~, T,Maier-Dobersberger 1, W.Druml z, 
I.Pabinger, K.Lechner 

1Department of Internal Medicine 1, Division for Hematology and 
Hemostaseology; 2Department of Internal Medicine 2, Division for Nephrology, 
Apheresis Unit; 3Department of Clinical Chemistry, Coagulation Laboratory; 
University of Vienna, Austda, 

Antibodies to coagulation factor Vitl may arise either in hemophiliacs as a 
treatment related complication, or spontaneously in subjects with previously 
normal coagulation. While it is possible to overcome low liter inhibitors with high 
dose factor VIII treatment, this is not feasible in patients with high titers (>10 
BU/ml). In those patients, liter reduction by plasmapheresis or antibody adsorption 
to Staphylococcal protein A sepharose and subsequent factor VIII therapy has 
been successfully used in cases of life-threatening bleeding or before surgery. 
We describe a new method for extracorporeal elimination of factor VIII antibodies 
(tg-Apheresia) and our experience in three patients. For Ig-Apheresis blood is 
drawn form an antecubital vein, citrated, and plasma is separated with a rotating 
membrane. Plasma passed alternately one of two columns filled with sepharose- 
coupled sheep antibodies to human Fo-fragments, whereas the other column is 
regenerated. Each cycle has a duration of 15 min. One apheresis session lasts 4 
hours and 6-8 L of plasma are processed. 
Patient 1 was a hemophiliac with a high titer antibody (29 BU/ml). After four 
sessions of Ig-Apheresis the titer was <1 BU/ml and the patient was subsequently 
treated with the Maim6 protocol. Patient 2 had a spontaneous factor VIII inhibitor 
(3~,3 BU/ml) and severe, life*threatening bleedS, rig. He was treated with Ig- 
Apheresis (4 sessions) and factor VIII substitution. After 13 days the inhibitor liter 
was < 1 BU/ml and factor VIII:C >0.6 U/ml. Patient 3 with long standing 
rheumatoid arthritis had developed a spontaneous factor VIII inhibitor (132 BU/ml) 
with minor bleeding. Antibody tiler was reduced to <1 BU/ml after 4 sessions, and 
factor VlIhC normalized without substitution therapy. Serum levels of 
immunoglobulines dropped significantly after apheresis in all patients, Both 
patients with spontaneous inhibitors received cyclophosphamide and prednisone. 
Apheresis was weft tolerated without any side effects, 
Our data show, that a highty effective reduction of factor Viii inhibitor levels can 
be achieved with Ig-Apheresis, which has important implications in the treatment 
of patients with high titer inhibitors. Additional advantages are the capability to 
remove all Ig subclasses and at least a significant reduction of treatment costs. 
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RESCUE TREATMENT WITH RECOMBINANT FACTOR Vl la  
(rFVIla) IN A HEMOPHILIA B PATIENT WITH INHIBITOR. 
F. Bergmann, P. F. Hoyer and M. Barthels*. 
Medical Sehoot of Hannover, Children's Hospital and *Department of 
Medicine, Hannover. 

Hemostatic therapy in hemophilia patients with inhibitors may cause 
severe problems. Since 1988 rFVIla became available as a promising 
alternative to aPCC.Thromboembolic complications have been reported 
in patients treated with aPCCand theoretically DIC can be induced by 
such products, rFVIla is an activated clotting factor and the course of 
markers for coagulation activation under treatment with rFVtta has not 
been reported previously. 
An 11 year old boy with severe hemophilia B and high titer inhib i tor  
(max. 64 Bethesda units) developed life threatening allergic reaction 
following various factor IX concentrates. He received rFVIla (901tg/kg ~' 
BW q2h) as rescue treatment. 18 bleeding episodes were treated over a 
period of 7 month. Standard coagulation studies were performed 
routinely. Additionally, markers for coagulation activation, TAT, F1+2, 
FbOP, were checked. 
Results: rFVlla was tolerated excellent. 10/18 episodes were effective, 
6/18 were partially effective, 1/18 was ineffective and1 episode could 
not be evaluated. Treatment was effective at the 2 hour docageinterval. 
Duration of treatment varied widely, propably dependingon the amount 
of tissue factor available. With length of treatment activation markers 
increased slightly, max. TAT 17 p.g/I (normal <5Bg[I) and max. F1+2 
1.6 nmol/I (normal <1.2 nmolll). Signs of DIC or thromboembolic 
complications were not detected. 
We conclude, that rFVlla is an effective rescue therapy; however, the 
need of factor administration at a 2 h interval is complicating the 
treatment. Prophylactic treatment with rFVlla in hemophilia patients 
with inhibitors is not possible. 
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Fibr in seal  in ora l  su rge ry  treatments of haemoph i l i acs .  
Klaus Ackermann, Department of Oral Surgery, LMU Munich 

The multicaasal etiological behavior of  clotting defects and the variety 
of risks with different manifestations of the deseases may be the reason 
that there me so many recomendations for treatment. Substition of  
factor deficiency often becomes a certain priority and seems to be the 
safest way to handle the problems. Although in severe cases it could be 
the only way out everything but local hemostasis should be seen as a 
second chance in managing bleeding problems. Last but not least the 
amount of  medical care and costs could be of  interest. These aspects 
briefely show the importance of  cooperation between the oral surgeon 
and hemostasiologic centers. Bleeding problems often depend to a high 
degree on the grade of inflammation. Therefore we recommand an 
antibiotic therapy. The spectrum of surgical intervention ranges from 
tooth-extrations, apectomie, removal of radix relicta and elemination of 
impact teeth to smaller osteotomie. They all have a special habitus in 
the configuration of  the wound: Sourrounding bone provides stable 
borders while only a small area is exposed to mechanical strain and 
movemen. 
Reviewing long term experiences with different kinds of oral surgery in 
patients with clotting problems such as hemophilia A and B, v. 
Willebrand-Jiirgens-Syndrom, anticoagulation therapie, myeloid or 
hepatic anomalies, we will discuss the advantages and limitations of 
fibrin sealing. First of all, firbrin sealant does not seem to be safe in 
severe cases of haamorrhagic diathesis. When used as monotherapy 
postoperative bleeding occurs in 50% of  the cases. Conversely in cases 
with less clotting deficiency and in patients receiving anticoagulants 
such as salicylat, dicumarin ore heparin the amount of  complications is 
reduced to about 10-5% as a reasonable result assuming a critical and 
safe surgical technic. In addition a systemic unspecific antiproteolyfic 
therapy can help to protect the clot from early destruction by 
fibrinolytie metabolism and the antibiotics from proteolytic activity by 
bacterial metabolism. 
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WHAT ABOUT A PATIENT WITH SEVERE HAEMOPHILIA-A 
AND PERSISTENT INHIBITOR? A Case Report 

W. Streif(1), R. Mader(1), I. GaBner(1), 
A. Rudisch(2), W. Judmaier(2), H. Neugebauer(1) 

1 Department of Pediatrics, 2 MR-Institute 
All University of Innsbruck, Austria 

The presence of inhibitors has been demonstrated in 3,6-24 percent of 
patients with haemophilia A. Inhibitors are mostly detected in the first 
years of life. Antibodies may develop after only few days'exposure to 
factor VIII concentrates. It is well established that different treatment 
schedules with high doses of FVIII may induce the disappearance of FVIII 
antibodies, probably by inducing immune-tolerance. In 47-80 percent the 
inhibitor can be completely diminished and the half life normalized. 
The 10-month-old hemonhiliac with a factor VIII activity under ! percent 
developed a high-titre inhibitor after 3 days of exposure to FVIIL The 
FVIII inhibitor was 360 U/ml determined by the Bethesda assay. 240 days 
of treatment with FVIII resp. FVIII and aPPC (FEIBA) following 
established immune tolerance protocols did not achieve immune tolerance. 
Continuous treatment was given up after a life threatening catheter sepsis; 
the lowest inhibitor titre was 9_5 BU/ml. Since 1992 repeated joint 
bleedings have been treated exclusively with FEIBA. Total annual dose of 
FEIBA 4,7x103 U/kgBW. FEIBA has been effective to reduce the 
frequency and duration of joint bleeds but could not prevent the 
development of MR-documented haemophilic arthropathy. No adverse 
effects of treatment have been registrated. 
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RISK OP ANTI-FACTOR VIII INHIBITORS DEVELOPMENT 

IN HE~0PHILIA A PATIENTS WITH I~UNE COMPLICA- 

TIONS 

Rudenko V., Loginsky V., Stasyshyn 0., Orel V., 
Novak V., Grokchovska M. 
Research Institute of Haematology and Blood 
Transfusion, Lviv 

All-round complex investigation of immunity 
and blood coagulation system of ll9 patients (pt@ 
with severe form of hemophilia A,who had under- 
gone prolonged treatment with cryoprecipitates, 
was carried out. As a result of immunomodulating 
action of allogenic proteins the pts developed 
stable disorders of immunoregulation. Immune d~s- 
orders were characterized by a decrease of CD5 
cells number, as CD4+/CD8 § ratio due to the low- 
ering Qg Th content and t~e Tise o5 Ts l~vel~ Im~ 
munoGellclenoy oeing ~ne oacKgrouna=p~soqve• 
complications o~ immune character: • 

thy (5~), persisting chronic hepatitis (4pts), 
acute leukemia (lpt), immune thrombocytopenia 
~2pts), rheumatoid syndrome (6pts). Before the 
treatment with cryoprecipitate inhibitor VIII was 
revealed in 26,4% of cases, and after the treat- 
ment - in 32,8%. The inhibitor level didn't rise 
higher than 10000 BU/ml. In pts with the presence 
of anti-factor VIII inhibitors more marked immune 
disorders were revealed. During the development 
of ~mmune disorders the incidence of revealing 
inhibitor VIII grows, at the same time the rise 
of circulating immune complexes increases. The 
treatment of such pts presents some difficulties. 
Resistance t~ therapy with factor VIII prepara- 
tions depend~ not only upon the inhibitor level, 
but to a great extent upon its functional activ~ 
ty. 
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PLAS~APHERESIS AS AN EFFECTIVE ~EANS OF I~HIBITOR 
VIII NEUTRALIZATION 

Novak V., Rudenko V., Vygovska y., Stasyshyn 0., 
Kobrin 0., Mandzuik I., Petrushchak l.,Buzherak 

Research Institute of Haematology and Blood Trans- 
fusion, Lviv. 

95 patients (pts) (82 - with hemophilia A, 
9 - with hemophilia B and 4 - with Willebrand's 
disease) were observed. The cases of revealing in- 
hibitor antibodies in hemophilic pts, increasing 
after transfusion therapy, show that they deve- 
loped alloimmunization with proteins. In low inhi- 
bitor VIII level and mean reaction (10 - lO000 
BU/ml) pts can be treated with neutralizing doses 
of factor VIII preparations and prothrombin com- 
plex concentrates. Plasmapheresis was carried out 
in 16 cases when inhibitor VIII reaction was high 
(> 10000 BU/ml). During one exposure to plasma- 
pheresia 800-1200 ml of plasma were remove~. Plas- 
mapheresis caused changes of immunoregulating 
subpopulations if T-cells: the number of Th didn't 
change and Ts level began to fall on the third day 
after the operation and circulating immune com- 
plexes level decreased. Changes of other findings 
of immunogram were of transitory character. Inhi- 
bitor antibodies were not revealed after the se- 
cond exposure to plasmapheresis. Immunocorrecting 
effect of one exposure to plasmapheresis was 
short-termed (up to 5 days) and the changes of Ts 
were more prolonged (up to I0 days). A comparative 
e~aluation of inhibitor-VIII neutralization me- 
thods showed that plasmapheresis is more effective 
and less expensive way in achieving hemostasis. 
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PHARMACOLOGIC PROFILE OF A LOW MOLECULAR WEIGHT 
HEPARIN DEPOLYMERIZED BY T-IRRADIATION 

Jeske W., Iqbal O., Fareed J., Casu B., and Piani S. 

Loyola Univ. Med. Center, Maywood, IL 60153, Ronzoni Institute, Milan, 
Italy, and Alfa-Wassermann, Bologna, Italy. 

Low molecular weight heparins (LMWHs) are considered to be the agent 
of choice for the prophylaxis of DVT in medical and surgical patients. 
Conventionally, these agents have been produced by fractionation of or by 
chemical or enzymatic depolymerization of native heparin. The fractionated 
heparin retains many of its biological properties such as ATHI affinity and 
sulfate content. T-irradiation ~Co)  has been used to depolymerize GAGs 
(De Ambrasi et al. In: Biomedical and Biotechnological Advances in 
Industrial Polysaccharides~ pp. 45-53). This procedure has now been used 
for the preparation of LMWH derivatives of varying molecular weight. The 
current studies examine the biochemical and pharmacologic profile of one 
such T-irradiated depolymerized heparin (GIDH). In standard clotting and 
amidolytic antiprotease assays (PT, APTT, AXa, AIIa), GIDH produced 
equal or stronger ~ctivity when compared to a LMWH produced by nitrous 
acid depolymerization and retains to ability to activate ATHI and HCII. 
Initial results indicate that LMWHs produced by v-irradiation exhibit 
comparable antithrombotic actions to those produced by chemical 
depolymerization when measured in animal models of thrombosis. 7- 
irradiation may be a useful method for the production of LMWHs. 
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IMPAIRED CELL MEDIATED IM~fUNITY IN HIV NEGATIVE 
HEMOPHILIACS. 

Cucuruz M., Serban H.,Drugarin D.,Petrescu C., 
Lighezan D. 

IIIrdpaediatric Clinic-University of Medicine, 
Timisoara, Romania. 

The condition of immunodeficiency in HIV negative 
hemophiliacs was suggested by the limited efficien- 
cy of a conventional anti-hepatitls B vaccination 
program with Gun HB-Vax K(Hehrlng),which succeeded 
to enssure protective level of anti-HBs only in 70% 
of our vaccinated hemophilia patients. In order to 
investigate the hypothesis that hemophiliacs may be 
immunosuppressed independently of their HIV anti- 
body status,we undertook a study in which 33 HIV 
negative hemophiliacs were controlled for T-CD3)T- 
CD4,T-CD8 and B-CD19 lymphooytes (FACS-can methode) 
Dinitrochlorbenzen(DNCB)skin reactivity and IgO, IgA 
and IgM seric level. In the follow-up study we noted 
a reduced number of circulating T-CD~ cells in 41)6 
% and dropped CD~/CD8 ratio in 5o% of the pati~qts; 
the absolute number of T-CD3 lymphocytes was normal 
in all cases;in 15,6% of oases the immunoglobuline 
levels were high; the DNCB skin test was in 58,3% 
of patients deficient. The interpretation of the re- 
sults in correlation with the markers of viral in- 
fectlvity(CMV, HAV,HBV, HCV, HDV)and the quantity and 
quality of the substitutive treatment(plasma,cryo- 
precipitate,clotting factor concentrates)sums to 
reveal a significant correlation to the treatment, 
namely to the long-term usage of plasma and/or cryo 
precipitate. 
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A n t i c o a g u l a n t  Ef fec t s  o f  N" A l k y l a m i n e  L M M - H e p a r i n s  

R. Malsch, J. Haranberg, L. Piazolo and D.L. Hcene 

I. Medical Clinic, Faculty of Clinical Medicine Mannheim, University of 
Heidelberg, Theodor-Kutzer-Ufer, 68167 Mannheim 
Low molecular mass heparins (LMMH) were labeled .endpoint- 
attached" by tyramine (L MH-tyramine) and rite (LMMH-tyramine- 
fltc) (Anal Biochem 217: 254-264, 1994). These LMMH were used to 
compare the pharmacodynamic profile with the pharmacokinetic data. 
After intravenous bolus injection of LMMH, LMIVlH-tyr and LMMH- 
tyr-fitc to Sprague-Dawley rats (n = 8) the C,= and AUC~ of  LMMH- 
tyramine were comparable to LMMH. The B-half-life time was 
prolonged (141 • 48 rain) and the clearance of the antifactor Xa activity 
was decreased. LMMH-tyr-fitc showed an increase in the ~ and the 
AUC| for the anti Xa activity but not for the anti Ha activity.The plasma 
clearance was smaller for the anti Xa and the anti IIa activity than for 
LMMH. The B-half live time of the compound was prolonged (125 • 31 
min) compared to LMMI-I (69 • 26 min) and was similar to to fl half live 
of LMMH-tyramine. 
The plasma concentration of LMMH-tyr-fitc was measured using 
reversed phase high performance liquid chromatography (RP-HPLC). 
The half-life time was as long as the anti Xa activity (132 • 88 rain). 
The selectively tagged LMMH-tyramine and LMMH-tyramine-fitc may 
be used to investigate the pharmacokinetics, plasma protein and cellular 
binding of heparin and low molecular mass heparins. 

Supported by Deutsche Forsehungsgemeinschafl, grant Ha: 1164/3-2 
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Detection of Glycosaminoglycans by High Performance 
C a p i l l a r y  E l e c t r o p h o r e s i s  ( H P C E )  

R. Malsch and J. Harenberg 

I. Medical Clinic, Faculty of  Clinical Medicine Mannheim, University of  
Heidelberg, Theodor-Kutzer-Ufer, 68167 Mannheim 
Glyeosaminoglycans widely differ in their structure and sulfation. Two 
methods were used to analyze glycosaminoglycans and their 
oligosaecharides. Heparins, low molecular mass heparins, dermatan 
sulfates and chondroitin sulfates were analyzed using a 50 cm, 75 ~tm 
i.d; capillary using reversed polarity. Optimized conditions were a 20 
mM phosphate buffer (pH = 3.5) and 20 ~ C. (Pervin et al: Anal Biochem 
221: (1994). Detection was performed at 190 nm. Glycosaminoglycans 
showed a migration profile which was dependent on their degree of 
sulfation and molecular mass. 
Using enzymatic depolymerization processes heparin and chondroitin 
sulfates were cleaved to disaccharides. The resulting disaceharides with 
the structure ,% UA 2X (1 ~ 4)-D-GlcNY6X for heparin and A UA 2X 
(1 ~ 3)-D-GalNY6X for dermatan sulfate and chondroitin sulfate were 
resolved and detected selectively at 230 nm using HPCE. 
Another buffer system with 10 mM sodium tetraborate and 50 mM SDS 
(Ampofo et al. Anal. Biochem. 199:249-255 (1991) was also used. 6 
standard disaccharides with the structure A UA 2X (1 ~ 4)-D- 
GIcNY6X for heparin and A UA 2X (1 ~3)-D-G-alNY6X for dermatan 
sulfate were resolved and showed a linear correlation of the peak area 
versus the concentration between 40 ttg/ml and 1 mg/ml with a 
correlation coefficient r 2 = 0.98 to 0.99. 
Capillary electrophoresis provide methods to characterize 
glycosaminoglycans specifically and to determine their composition. 

Supported by Deutsche Forschungsgemeinschat~, grant Ha: 1164/3-2 
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INFLUENCE OF PENTOSAN POLYSULFATE SODIUM COMPARED 
WITH OTHER POLYANIONIC COMPOUNDS ON THE t-PA AND 
PAI-I ACTIVITY 

Kl6cking H.-P. 

Friedrich-Schiller-University Jena, Faculty of 
Medicine, Center for Vascular Biology and Medicine, 
Erfurt, Germany 

A variety of polyanionic compounds including pento- 
san polysulfate sodium (NaPPS), pentosan polysulfate 
calcium (CaPPS), unfractionated heparins (UFH), low 
molecular weight heparins (LMWH), supersulfated low 
molecular weight heparins (SSH 12, SSH 14, SSH R), 
mucopolysaccharide polysulfate (MPS), sodium humate 
(Na-HS), ammonium humate (NH4-HS), polymeric oxida- 
tion product of caffeic acld (KOP), polysulfated 
bis-lactobionic acid amides (LW 10079, LW 10082, LW 
10086, LW 10121), and defibrotide was evaluated for 
their tissue-type plasminogen activator (t-PA) re- 
leasing effect and their plasminoqen activator 
inhibitor (PAI-I) inhibition effect in vitro. Com- 
pared to the control (saline) the following poly- 
anionic compounds caused a statistically significant 
increase in the acute t-PA release after perfusion 
of I0 ~g/ml in the isolated pig ear model: UFH from 
bovine lung: 174•177 132• 
reviparin-sodium: 103•177 from por- 
cine mucosa: 43• 
In-vitro studies indicated that the incubation of 
polyanionic compounds with preformed [t-PA x PAI-I] 
complexes does not modify their stability. The 
hypersulfated low molecular weight heparins SSHR and 
SSH 12 interfere with the formation of [t-PA x 
PAI-I] complexes in vitro. The incubation of the 
other polyanionic compounds with PAI-I did not have 
any effect on its ability to form [t-PA x PAI-I] 
complexes. Partly supported by BMFT 07 NBL 01. 
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VALIDATION OF P R O T A M I N E - C O A T E D  MAGNETIC  
MICROSPHERES FOR ANALYSIS OF THE PHARMACO- 
KINETICS OF HEPARINS 

J. Harenberg, R. Malsch, M. Wagenhan, H. Renz and D.L. Heene 
1st Department of Medicine, Faculty of Clinical Medicine 
Mannheim, University of Heidelberg, Theodor-Kutzer-Ufer, 68167 
Mannheim 

To investigate the pharmacokinetics of unfractionated and low- 
molecular-mass- (LMM-) heparin, protamine has been covalently 
bound to the activated carboxy-groups of latex microspheres. 
Binding was demonstrated by means of high performance liquid 
chromatography of protamine and by binding of fluorescent labeled 
LMM-heparin. The sensitivity of the assay was 0.1 ~tg heparin/ml in 
plasma. Standard curves were obtained by serial dilutions of 
fluorescent LMM-heparin ranging from 0.1 to 10 l.tg/ml plasma. 
Relative fluorescent intensity was detected by means of flow 
cytometry analysis. 
Six healthy volunteers received 5.000 IU unfractionated heparin or 
LMM-heparin intravenously. The maximal concentration of heparin 
measured by the latex assay correlated with the activity in the S 
2222 assay (r=0.9). The heparin concentration declined with a half- 
life of about 60 min and was similar to the half-life using S 2222 
assay. After intravenous dosing of 5.000 aXa U LMM-heparin half- 
lives of the concentration of heparin were 60 min and did not differ 
from that of unfractionated heparin. In contrast, anti-factor Xa 
activity in the S 2222 chromogenic assay declined with a half-life of 
about 120 min. After administration of 150 IU heparin or aXa U 
LMM-heparin into 8 rats each, similar results were observed. 
The results demonstrate that protamine-coated latex beads offer 
the possibility to measure sensitively and specifically the 
concentration of heparin and heparin fractions in contrast to the 
determinations of the heparin activity adopted so far. 

Supported by Deutsche Forschungsgemeinschaft, grant Ha 
1164/3-2 
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ANTICOAGULANT, ANTIAGGREGATION AND ANTITHROMBOTIC 

ACTIVITY OF A DEFINED CURDLAN SULFATE 

Alban S.*, Jeske W.**, Fareed J.**, Franz G.* 

Institute of Pharmacy, University of Regensburg, Regensburg, Germany* 
Loyola University Medical Center, Maywood IL, USA** 

Although heparin is effective in the prevention and treatment of thrombo- 

embolic disorders, there are some well documented problems related to it, 
for instance its inhomogeneity, the possible BSE-pathogen contamination, 
its ATIII-dependence and inefficacy against clot-bound thrombin, finally its 
side effects like bleeding and beparin induced thromboeytopenia. As a result 
the request for alternatives to heparin seems to be ~bvious. 
One possibility is the synthesis of substances similar to beparin, that is sulfated 

polysaccharides. In this study curdlan, a natural, linear l~-l,3-glucan from 
AIcaligenesfaecalis was used as a cheap, readily available and chemically 

well-defined starting polymer. By means of protection groups, sulfation of 
curdlan resulted in a specifically sulfated heparinoid (AdaCS). AdaCS shows 
high activity in the APTT and thrombin time, but a 10 times lower Heptest- 

activity compared to heparin. Its mode of action is different from that of 
heparin. It interferes ATIII-independently with several sites of the coagulation 
cascade finally resulting in a reduced thrombin amount. Apart from the 
inhibition of the thrombin mediated fibrin formation, AdaCS inhibits the 
thrombin induced platelet aggregation. In contrast to heparin, AdaCS does 
not cause platelet aggregation in the presence of serum of beparin induced 
thrombocytopenia-patients. In two different animal models AdaCS shows 
concentration dependent antithrombotic effects. In contrast to the low 
activity in a FEIBA induced stasis thrombosis model in rabbits the activity 
in a clamping induced occlusion model in rats was" similar to beparin. 
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ANALYSIS OF HEPARIN BINDING TO GRANULOCYTES 
OF VARIOUS SPECIES 

J. Harenberg, R. Malsch, L. Piazclo, and D. L. Heene 

1st Department of Medicine, Faculty of Clinical Medicine 
Mannheim, University of Heidelberg, Theodor-Kutzer-Ufer, 
68167 Mannheim 

Recently binding of heparin to human leukecytes has been 
analyzed using flow cytometry and a low-molecular-mass 
heparin (LMMH) (Semin Thromb Hemost 1994; 20; 236-244), 
which was covalently bound to tyramine (tyr) and 
subsequently tagged with fluorescein-5-isothiocynate (Fitc) 
by end-point attachment (Anal. Biochem 1994, 217:255-264). 
The binding of heparin to granulocytes of human and animal 
species was analyzed and compared with the binding to 
monocytes and lymphocytes. Binding to leukocytes was 
quantified using flow cytometry analysis. The leukocyte 
populations were identified by their light scatter properties 
and by indirect phycoerythrin-labeling of CD 45, ED 9 and RP 
3 antibodies against rat surface antigens. The binding of 
LMMH-tyr-Fitc to granulocytes was higher in human, rat, 
rabbit, dog, and pig than to monocytes and lymphocytes. 
Mouse and sheep granulocytes did not bind more heparin 
than monocytes or lymphocytes. Binding of LMMH-tyr-Fitc 
was reversible in the presence of unlabeled heparin or 
LMMH. Heparin was not internalized, as demonstrated by 
washing cells in buffer and by displacement experiments. 
The data present evidence of a specific binding of heparin to 
granulocytes of many species and indicate the significance of 
fluorescent labelled LMM-heparin for biological investigations. 

Supported by Deutsche Forschungsgemeinschaft, grant Ha 
1164/3-2 

P 1 5 8  

PARAMETERS OF COAGULATION AND FIBRINOLYSIS IN THE HEPARIN PRO- 
PHYLAXIS OF THROMBOSIS: COMPARISON BETWEEN UNFRACTIONATED 
AND LOW MOLECULAR WEIGHT HEPARIN. 

Lorenz, R.; Baum, U.; Born, P. 

It. Med Klinik und Poliklinik der der TU Manchen, Klinikum r.d. lsar 

Introduction: Both unffactionated heparines (UFH) and low molecular weight hepa- 
fines (LMWH) are being used in the low dose prophylaxis of thromboembolic com- 
plications. Up to now there are only few comparing data ~vith diverging results ab- 
out possible influences on the coagulation- and fibrinolytic system. 
Methed; In an open prospective trial we examined the course of some parameters of 
coagulation and flbrinolysis in 46 patients with internal diseases. 18 patients were 
treated with Calciparin (Sanofi Winthrop, Munich), 3 x 5000 U/d for 8.7+ 0.7 days; 
28 patients received Fraxiparin (Sanofl Winthrop, Munich), 36mg once/d plus 2 x 
placebo for 8.9 + 0.8 days. Both the biological data and the number of risk factors 
(Calciparin: 1.7 + 0.8, Fraxiparin: 1.9 + 1.0) were comparable in both collectives. 
Blood samples (10ml of citrated blood) were collected prior to the start of the hepa- 
~ l  prophylaxis and 2-4 hours after the last injection, all parameters were measured 
using cormnercially available test kits. 
Results: In the Calciparin group the prothrombin time increased from 94.1 + 14.5 
% to 102.5 + 10.2 % (p < 0.02), the partial thromboplastin time was prolongued 
from 24.2 + 1.5 sec. to 26.9 + 5.4 sec. (p < 0.05), AT 1ii activity dropped from 96.7 
+ 20.5 % to 89.2 + 15.8 % (p < 0.05). There was a raise in plasminogen (99 + 19.6 
% vs. 114 + 26.4 %; p < 0.01) and a2-plasmin-inhibitor (95.3 + 15.8 % vs. 103.3 + 
16.1%; p < 0.002). However, in the Fraxiparin group no significant changes of the- 
se parameters were evident. 
Discussion: Because of the proinngued PTT, the application of Calciparin influences 
the coagulation system in the sense of a increased tendency to hemorrhages. Howe- 
ver, the changes of the prothrombin time and of the AT 111 activity implicate a 
thromboembolic risk. The fibrinolytic system is activated by Calciparin. Despite the 
clinical relevance of these findings under Calciparin treatment has not been verified 
yet, the fact that Fraxiparin does not influence the hemostatic system may be consi- 
dered as an advantage vs. Calciparin, especially under the aspect, that the antithrom- 
botic efficacy is comparable. 
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Enhanced proliferation of  lymphocytes by autithromboembolic 
glycosaminoglycans in vitro 

C. Zoller, S. Haas, G. Bltimel, R. Ffrster*, S. Johann 

Institut ~ r  Experimentelle Chirurgie der Technischen Universitiit Mfinchen 
*Max-Delbrtick-Centrum ~ r  Molekulare Medizin, Berlin-Buch, FRG 

The present study was conducted to compare four selected 
glycosaminoglycans (GAGs) with respect to their m vitro effects on 
lymphocyte proliferation. Unfractionated and low-molecular weight heparin, 
pentosan polysulfate, and lactobionlc acid are different with respect to both 
structure and anti-coagulatory and antithrombotie efficacy. The 
concentrations applied in the assays were chosen following the dosages of  
prophylaxis and therapy. 

The unstimulated lymphocyte proliferation measured using 3H-Thymidlne 
assay is o,ly slightly augmented adding unfractionated heparin. However, 
after co-stimulation with Con A or PHA all four GAGs proved a dose- 
dependent positive increase in lymphoblastogenesis. In contrast, PWM- 
stimulated lymphocyte proliferation is only augmented adding 
unfractionated heparin. 

The activity of  mitochondrial succinate dehydrogenase, often applied as a 
non-radioactive substitute method of  3H-Thymldine incorporation, was 
studied using MTT assay. None of  the applied GAGs gave rise to a change 
in MTT turnover of  human lymphocytes. However, they may cause 
artefacts under certain experimental conditions. 

The cause of  such varying effects among GAGs are assumed to be based on 
structural differences. Our results indicate that in vitro clinically applied 
GAGs may exert an effect on immune-competent cells. 
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PLATELET FACTOR 4 AND ANTITHROMBTIN III ARE NOT THE 
SOLE DETERMINANTS OF THE HEPARINIZATION RESPONSE 

Fareed J., Pifarre R., Leya F., Hoppensteadt D.A., Walenga J.M., Bick 
R.L.,* 

Loyola University Medical Center, Maywood, IL, and *Presbyterian 
Hospital of Dallas, Dallas, TX 

It has been suggested that lack of heparin mediated anticoagulation is 
primarily observed in patients who are AT III deficient or who have an 
increased PF-4 release. In order to test this hypothesis we have tested the 
AT III and PF-4 levels in various patients undergoing angioplasty and 
coronary artery bypass surgery. In both procedures large amounts of 
heparin are administered to produce surgical anticoagulation (>  3.0 u/ml). 
At these heparin levels blood levels of AT III  and HC II are totally 
saturated and cannot account for a low heparinization response. 
Furthermore, the released PF-4 is in far less proportion to circulating 
heparin to account for the neutralization of heparin. Utilizing the newly 
developed TFPI antigen assay, it has been found that patients can be 
divided into two groups depending upon their heparin releasable TFPI pool. 
At an ACT level of 350 + 40 sec in patients undergoing angioplasty, TFPI 
antigen reached an almost 10 fold increase (630 +_ 48 nglml) in patients 
requiring a routine amount of heparin. However, in the patients who 
required more heparin to reach the same ACT level, a TFPI release deficit 
was evident (358 + 50 ng/ml). Similarly in the coronary artery bypass 
graft studies, patient groups requiring additional amounts of heparin to 
reach surgical anticoagulation (ACT 400-600 sec) exhibited a TFPI release 
deficit (530 _+ 70 ng/ml vs 820 _+ 50 ng/ml). These findings suggest that 
the TFPI release deficit may be responsible for heparin insensitivity during 
anticoagulation in angioplasty and other CV surgery procedures. 
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PREVENTION OF THROMBOEMBOLIC EVENTS WITH LOW 
MOLECULAR WEIGHT HEPARIN DURING PREGNANCY AND 
PUERPERIUM IN HIGH RISK PATIENTS 

D. EIIbr0ck', M. Mohren' ,  E. Seifried = 
Abt. Innere Medizin III, Sektion H&mostaseologie, University of  

UIm, Rober t -Koch-St r .  8, 89081 UIm, Germany 
2DRK Blutspendedienst Hessen, Sandhofstr. 1, 60528 Frankfurt, 
Germany 

Thromboembol ic  events (TE) are a ser ious complication of pregnancy 
and puerperium. Patients with a history of arterial or deep venous 
thrombosis  (DVT) or pulmonary embol ism (PE) are at high risk of  
recurrence dur ing and after pregnancy. Heparin and more recently 
low molecular weight heparin (LMWH) have been considered to be 
effective and well to lerated drugs in the prevention of TE during p r e g -  
nancy. 11 pregnant  patients (age 25 -36  years, median 29 years) with 
a history of DVT (n--10), PE (n=5) or arterial TE (n= l )  before p r e g -  
nancy and posit ive family history of thrombosis (n=5) were treated 
prophylact ical ly with LMWH (Fraxiparin", n=7; Fragmin", n=3; M o n o -  
embolex", n= l ) .  Therapy was started in early pregnancy (8th - 28th 
week of  gestat ion, median 19 weeks) and lasted at least until the end 
of the puerper ium (treatment durat ion 90-239 days, median 182 
days). The subcutaneous injections were tolerated well without any 
local or  hematological  sideeffects. 1 patient deve loped elevated liver 
enzymes during lactation after more than 190 injections of LMWH 
which normal ized after withdrawel of  heparin. No TE occurred during 
the treatment period. The patients were delivered of  12 healthy n e w -  
borns ( l x  gemini) by vaginal delivery (n=6) or caesarean sectio (n=5). 
Heparin activity was measured by an ant i -Xa-sensi t ive coagulat ion 
test (heptest) on several occasions in each patient and ranged b e t -  
ween 0,058 and 0,205 (median 0.094). We conclude that LMWH is an 
effective and well tolerated drug for secondary prevention of TE in 
high risk patients during pregnancy. 
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Pharmacokinetics and -dynamics of CGP 39393 - a recombinant hirudin: influ- 
ence of piroxicam coadministratiun. 
Harder S, Kirchmaier CM*, Thiirmann P 
Dept.Clinical Phamaaedogy, University Hospital Frankfurt and * Red Cross Blood Transfu- 
sion Service Hessm 

CGP 39393 (Ciba) is a recombinant himdin which is currently under investigation 
for the prevention of deep vein thrombosis, treatment of myocardial infarction and 
PTCA. Intravenous infusion of 0.1 mg/kg/h CGP 39393 over 6 h leads to a 2-fold 
prolongation of activated partial thromboplastin time (aPTT). The aim of this study 
was to determine a possible pharmacokinetic and/or -dynamic interaction with a 
commonly used non-steroidal anti-inflammatory drug, piroxicam (PIR). In a ran- 
domized, double-blind, cross-over trial 12 healthy volunteers received placebo 
(PLA) or PIR 10rug o.d. over 12 days. On day 12 a 6-hour infusion of CGP 39393 
(0.1 mg/kg/h) was administered. Target variables were the AUC of CGP 39393 
plasma concentrations, the prolongation of the aPTT (AUD = AUC of the effect) 
and the parameters of the concentration(C)/effect(E)-curves according a sigmoidal 
E,,~-model [E= Eo + (Em~*C")/(ECso"+Cn)]. Bleeding time (BT), I~-thromboglobu- 
lin (5-TG) and platelet adhesion index (PAl) were measured at 0, 6 and 24 h aider 
start of the infusion. Differences in the variables between PLA und P1R-trcatments 
were assessed by 95%-confidence intervals or Wilcoxon's test. 

I 
:Parameter PLA PIR 95%-CI (.point estimator) 
AUCo~ (nmol*h/1) 539 + 71 557 + 84 0.95-1.14 (1.03) 
AUDo.24h (sec/h) 913 + 178 1017 + 240 0.98-1.24 (1.10) 
Eo (see) 29 + 8 31 + 9 0.95-1.09 (1.03) 

(sec) 53 + 8 52 :l: 9 0.93-1.05 (0.98) 
ECso (nmol/l) 34 + 7 40 + 9 0.85-1.21 (1.13) 
H/LL-Kceffizient 2.4 + 2.1 2.0 + 1.0 0.676-1.03 (0:80) 
bleeding time 0il (sec) 290 5:96 345 5:73 p<0.01 
bleeding time 6h (see) 296 + 80 323 + 68 n.s. 
bleeding time 24h (sec) 240 + 80 311 + 63 p<0.01 

Neither the pharmacokinetie parameters of CGP 39393 nor the CGP 39393-indaced 
prolongation of the aPTT were significantly influenced by PIR. The C/E-curves 
were similar in both investigations, hysteresis was not present. Although BT was 
significantly prolonged by PIlL this effect was not enhanced by CGP 39393. B-TG 
and PAl profiles under CGP 39393 were not affected by PIR. It might be notewor- 
thy that the close and steep C/E-relationship of CGP 39393 should lead to caution 
when dose adjustments to reach a certain target aPTT are made: apTT should be 
monitored frequently. 
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FIRST DATA ON SAFETY AND ANTICOAGULANT ACTIVITY AFTER SINGLE 
I.V. AND S.C. PEG-HIRUDIN ADMINISTRATION IN HEALTHY VOLUNTEERS 

Esslinger H.-U., D0bbers K., Maller-Peltzer H. 
Department of Human Pharmacology, Knoll AG, D-67008 Ludwigshafen 

PEG-hirudin (LU 57251 ) is a chemically defined conjugate of a recombinant hirudin 
mutein and 2 molecules of polyethylene glycol-5000. The conjugate shows the high 
specific activity and high selectivity of r-hirudin but has a lower total plasma 
clearance. This makes it especially suitable for usa in those indications where 
sustained antithmmbin activity is essential for successful therapeutic interventions. 
In the first human pharmacological study on PEG-hirudin single increasing doses 
were administered placebo-controlled to 34 healthy volunteers. The doses tested 
were i.v. 0.03 - 0,3 mg/kg and s.c. 0.05 - 0.6 mg/kg bwt. Safety was assessed by 
measurement of cardiovascular parameters, clinical chemistry and haematological 
values, by IgE and antihirudin antibodies (IgG, IgM). The anticoagulant effects of 
PEG-hirudin were measured by commonly used clotting assays and the Duke 
breeding t~me. 
PEG-hirudin was very well tolerated. There was no evidence of bleeding and no 
immunoaUergic reaction. As to the effects on the coagulation parameters, 0.3 
mg/kg bwt was the maximum i.v. dose in healthy mate volunteers. 10 min after i.v. 
0.3 mg/kg the activated partial thromboplastin time (APTT) showed a 2.9 - 3.9fold 
(mean 3.2) prolongation of the pretreatment values and the international nor- 
malised ratio (prothrombin time [PT]) ranged from 1.9 - 3.1 (mean 2.4). Thrembin 
time (TT) was already unmeasurable (TT > 300 s) after Lv. 0.03 mg/kg bwt. After 
i.v. 0.15 - 0.3 mg/kg peak ACT values of more than 200 s occurred. The Heptest 
showed distinct effects until about 3 h after 0.2 and 0.3 mg/kg bwt. No dose- 
dependent change of the median bleeding time could be seen. 
The s.c. injection of 0.4 - 0.5 mg/kg showed plateau-like mean APTT levels of 
about 1.5fold the pretreatment values for more than 20 h. The lowest s.c. dose 
with an unmeasurable TT was 0.15 mg/kg. The PT was not markedly influenced 
by the s.c. dosing of PEG-hirudin. 
Conclusion: PEG-hirudin proved to be a safe thrombin inhibitor. In contrast to r- 
hirudin (LU 52369) PEG-hirudin showed significantly prolonged anticoagulant 
effects especially after s.c. treatment. 
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EVALUATION OF CGP 39393 AS THE ANTICOAGULANT IN 
CARDIOPULMONARY BYPASS SURGERY 

Walenga, J.M., Koza M.J., Houck J.P., Park S.J., Khenkina Y,, Gart E., 
Wallock ME., Pifarr6 R. 

Loyola University Medical Center,' Ma~vood, IL 

Recombinant hirudin (CGP 39393) was evaluated for safety and efficacy as 
the sole anticoagulant in a model of cardiopulmonary bypass (CPB) in the 
mongrel dog. CGP 39393 is a specific and potent peptidic inhibitor of 
thrombin. The dog model comprised of standard CPB using a Baxter ~ 
roller pump and a Cobe membrane lung blood oxygenator with a pump 
time of lh .  CGP 39393 was administered as a bolus plus infusion for the 
l h  period at doses of either 1.0 mg/kg + 0.75 mg/kg/h; 1.0 mg/kg + 1.50 
mg/kg/h; 1.0 mg/kg + 2.25 mg/kglh; 1.0 mg/kg + 3.0 mglkg/h to groups 
of 5 dogs. Tbe lowest dose was ineffective as significant clot formation (314 
mg) occurred during surgery as determined by quantitation of protein 
deposits in the pump line filter. The three higher doses inhibited clot 
formation (35-44 mg) during surg, ery but did not reveal a dose-dependent 
effect. All four doses produced the same amount of post-opecafive blood 
loss (6.5-10 mg/kg over 2 bours) with no oozing of blood from cut tissues 
(sternum, femoral muscle/skin) during or after surgery. No adverse 
hemodynamic or hematologic effects were observed, Animals were 
physiologically stable coming off pump, requiring minimal fluid 
replacement or other cardiovascular supportive measures. The ACT, 
APTT and chromogenic anti-IIa assays could be used with certain 
limitations to monitor CGP 39393 during CPB. No reversal of the anti- 
coagulant effect was deemed necessary as the CGP 39393 concentration 
declined rapidly after cessation of the infusion. This study in a dog model 
shows that CGP 39393 administered as a bolus plus infusion (minimum 
dose 1.0 mg/kg + 1.50 mg/kg/h) can be used safely and is highly effective 
during CPB for cardiac surgery. 
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r-HIRUDIN IS DEGRADED INTO COAGULATION-ACTIVE METABOLITES 
IN THE KIDNEYS OF RATS AND HUMANS 

Nowak G., E. Bucha 

Max-Planck-Gesellschaft e. V., Research Unit for Pharmacological Haemo- 
staseology at the University of Jena 

In previous studies, it was demonstrated that rohirudin is eliminated exclusively 
with the urine and is not metabolized in the body. However, in the urine of rats only 
a small. ~nount (2 - 4 %) of the antithrombin activity applied was found. Using an 
experimental design of osmotic diuresis (Ullrich), the elimination kinetics of hirudin 
in rats was studied. The maximum elimination peak was reached 10 - 15 min 
following administration of a 0.5 - 15 mg/kg b. w. intravenous bolus of r-hirudin. 
After concentration, purification via chromatographic methods, and reapplieation of 
the "uro-hirudin" to rats nearly the total hirudin-like activity applied was found in 
the urine again. These results suggest a selective hirudin-metabolized enzyme on 
the luminal surface of the proximal tubular cells. The metabolic activity of these 
enzymes is high. The capacity, of the tt;bular protea~cs is exhausted not until after 
administration of a 15 - 20 mg/kg intravenous bolus or a 100 - 120 mg/kg x h -1 
intravenous infusion of hirudin. After administration of r-hirudin to humans 30 - 60 
% of the hirudin activity applied is eliminated with the urine. From the hirudin 
metabolites detected by HPLC, which still showed almost the same antithrombin 
activity as the parent substance, it was concluded that hirudin-degrading proteases 
are also present in the renal proximal tubular cells in humans. 
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BESTATINE AND CILASTATINE DO NOT INTERFERE WITH RENAL 
EXCRETION OF THE RECOMBINANT HIRUDIN HBW 023 IN THE RAT 

M. Hropot, H. Gr6tsch, E. Dichtl, and E. Kiaus 
Hoechst AG, Frankfurt am Main 

Recombinant hirudin HBW 023 is a highly potent and selective inhibitor of 
thrombin which is well-tolerated and can be used parenterally. However, 
there exist pronounced differences in urinary excretion of HBW 023 in 
different species. In man and rhesus monkeys about 50% of the 
administered dose are excreted in urine, whereas in rat there are only 
about 3%. The main site of HBW 023 metabolism seems to be the kidney. 
We have shown that a simultaneous intravenous administration of 
HBW 023 and the protease inhibitor aprotinin caused only a moderate 
increase in urinary excretion of HBW023 as compared to control. Renal 
tubular reabsorption seems not to be involved in renal excretion of 
HBW 023. 
Aim of the present experiments was to examine the renal excretion of 
HBW 023 after simultaneous treatment with bestatine and cilastatine in 
rats. Bestatine and cilastatine are inhibitors of aminopeptidase and 
dehydropeptidase, respectively. These renal enzymes may influence 
hirudin decomposition in the kidney. HBW 023 was administered in doses 
of 0.5 and 5 mg/kg intravenously either alone or simultaneously with 
bestatine or cilastatine (5 mg/kg i.v. each). HBW 023 was measured by 
chromogenic thrombin inhibition assay (CTA). In all in vivo conditions the 
urinary excretion of HBW 023 measured by CTA varied from 5% to 16% of 
the administered dose indicating that bestatine and cilastatine have weak 
effect on hirudin decomposition in the kidney. 
In conclusion, presented experiments showed that bestatine and 
cilastatine have only slight inhibitory effects on renal hirudin degradation 
under in vivo conditions. Thus, the enzymes aminopeptidase and dehydro- 
peptidase seem not to be involved in decomposition of HBW 023. 
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BIOCHEMICAL CHARACTERIZATION OF HIRUDIN MI:IABOLITES 
AFTER KIDNEY PASSAGE IN RAT AND HUMAN URINE 

Lange, U., A. Lehr, G. Nowak 

Max-Planck-Gesellschaff e. V., Research Unit for Pharmacological 
Haemostaseology at the UniversiIy of Jena 

After intravenous application of two types of recombinant hirudin 
to rats and human volunteers the biologically active metabolites 
were Isolated from the urine, i.e., after kidney passage. The isolation 
was performed by means of reversed-phase high-performance 
liquid chromatography (HPLC). 
A. Henschen et al. I reported that in investigations carried out in 
dogs both the natural and recombinant hirudin, after kidney 
passage, were Identical to the material administered. 
Using HPLC, we recovered two peaks with hirudin-Iike activity in the 
urine of rats which were different from the staffing material. After re- 
application of the whole rat "uro"-hirudin, only one of the 
metabolites with hirudin-like activity was detected. In human urine 
we found at least two biological active metabolites different from 
the staffing material as well as from the metabolites detected in the 
rat urine. 
After having further purified the most active materials from the urine 
of rats and humans we characterized them by determining their 
protein content, molecular weight using matrix-assisted laser 
desorpfion/ionisation (MALDI), and their N-terminal amino acid 
sequence using EDMAN-degradation. In order to assess differences 
between the purified materials and the administered recombinant 
hirudins, we also compared their biological properties. 

1 A, Henschen, F. Markwardt, P. Walsmann, Folia Haematol., Leipzig 1988, 115, 
59- 63 
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HIRUDIN AND PLATELETS 

J.F.Schenk, E.Glusa*, P.Radziwon*, H.K.Breddin*, and 
E.Wenzel 
Department of Clinical Hemostaseology and Transfusion 
Medicine, University of Homburg/S 
* International Institute of Thrombosis and Vascular 
Diseases, Frankfurt/M 

Hirudin, recently available in adequate amounts by biotech- 
nology proved to be a potent anticoagulant agent in several 
animal models of thrombosis. Its introduction in clinical 
therapy will probably lead to a decisive progress in pro- 
phylaxis and therapy of thrombosis. Hirudin selectively 
inhibitis thrombin, the probably most important activator of 
platelets. For investigation of platelet function Hirudin 
may be more suitable because the concentration of calcium - 
and magnesium ions remain uninfluenced in contrast to blood- 
or plasma samples using Citrate or Heparin as anticoagu- 
lants. 
In 12 healthy volunteers we evaluated the effects of 
different single iv(0.1mg/kg, 0.2mg/kg, 0.3mg/kg) and sc 
(0.1mg/kg, 0.25mg/kg, 0.5mg/kg) doses of recombinant hirudin 
on platelet count in Hirudin-PRP, in comparison with Citra- 
te-PRP. 
Measurements were done 30', 60', 2h, 4h, and 8h after each 
single dose; in addition platelets and hirudin concentra- 
tion in plasma were evaluated 20'after hirudin administra- 
tion(iv group), respectively after 12h(sc group). 
Hirudin concentration in plasma reached levels between 0.3 
and l.l~g/ml(sc group), respective up to 6Bg/ml after iv 
administration. PRP obtained from blood samples which had 
Deen collected using Hirudin (final conc.: 0.7~g/ml) as an 
anticoagulant demostrated constantly and significantly 
higher platelet counts than samples with Citrate-PRP. 
Our results may implicate that hirudin inhibits platelet 
activation more potently than Heparin which may be due to 
its ATIII independent inhibition of thrombin mediated 
processes as activation of F V, VIII, XIII and Protein C 
leading to a reduced thrombin generation as well as to its 
potential interaction with artificial surfaces. 
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In Vitro Investigation of the Combined Use of a Non-Activa- 
ted PPSB and F VIII as Potential r-Hirudin Antidote 

J. ROmisch, H.-A. St6hr, H. Staul~, K.-H. Dieht 

Behringwerke AG, Research Laboratories, Marburg/Lahn 

The effectiveness of r-Hirudin (HBW 023), a specific thrombin 
inhibitor, in preventing thrombosis and supporting thrombolysis, 
has been demonstrated in several pre-clinical models. Its 
antithrombotic potency is currently under clinical investigation. 
Since impairment of coagulation, e. g. by inadvertent overdo- 
sing, cannot be excluded, activated prothrombin complex con- 
centrates, thrombin and its derivatives as well as the factors VII 
(a) and VIII have been suggested as potential antidotes. These 
are, however, either contra-indicated for indications treated by 
antithrombotics or have only limited neutralizing effects~ In 
contrast, we investigated a non-activated prothrombin complex 
concentrate (PPSB), factor VIII and the combinations thereof 
for their potencies to antagonize r-Hirudin's prolonging effect 
on activated Partial Thromboplastin Time (aPTT) in vitro. At a r- 
Hirudin concentration preventing clotting of human plasma for 
longer than 2000 seconds, the combination of 1 IU/ml of PPS8 
and 2 IU/ml of F VIII limited the prolongation of aPTT to 3 - 4 
times of the normal value. Since this combination was 
significantly more effective than the separate compounds, it 
might be an acceptable and available means to significantly re- 
duce r-Hirudin's anticoagulant action, in case of potential emer- 
gency clinical bleeding complications. 
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REGULATION OF EXPRESSION OF ADHESION MOLECULES 
Klaus T. Preissner, Sandip Kanse, Sibylle Hess 
Haemostas. Res. Unit, Kerckhoff-Klinik, MPI, Bad Nauheim (Germany) 

Different types of cellular adhesion mechanisms govern the 
general maintenance of tissue integrity, cellular motility and responses 
of defense systems in the organism. Their functionality is determined 
by the spatial and temporal regulation as well as the rearrangement 
of cellular adhesion receptors and matrix molecules under quiescent 
as well as under disturbed conditions such as vascular injury, inflam- 
mation, or septicemia. Among the cellular adhesion receptors, sub- 
types of integrins, members of the fgG superfamily as well as selee- 
tins and glycoprotein Ib complex which are expressed on vessel wall 
and bloodborne cells are essentially involved in the "response to 
injury" molecular machinery. This includes conformational transitions 
in existing adhesion receptors, expression of new subtypes or the 
involvement of scavenger-type receptors and proteoglycans leading to 
altered cellular contacts at sites of vascular injury, during wound 
healing and tissue repair processes. Finally, immobilization of 
adhesion proteins w~thin an extracellular matrix network not only 
serves as growth substratum but is believed to essentially govern 
metabolic and signal transduction pathways of cells. Among the mor- 
pho-regulatory components of the vessel wall extracellular matdx, 
vitronectin is of particular interest because it provides a molecular link 
between humeral defense (complement), haemostasis, and control of 
matrix lysis due to its multifunctional properties including stabilization 
of plasminogen activator inhibitor-1. This binary complex governs the 
stability of lhe initial thrombus following vascular injury, and serves to 
limit the action of thrombin in the extravascular space. In addition, 
vitronectin appears to be directly involved in plasmin-independent 
modulation of cellular contacts mediated by the urokinase/urokinase 
receptor interaction. Together, these morpho-regulatory functions of 
an adhesion protein may be ubiquitously expressed and are parti- 
cularly important at sites of inflammation and wound repair. 
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COMPLEXATION OF HIRUDIN BY SULFONYLATED THROMBIN 

M~ller C., Vieweg H., Stocker K., St~rzebecher 
J.| 

Pentapharm Ltd., CH-4002 Basel; *Zentrum fur 
Vaskul~re Biologie und Medizin Erfurt, D-99089 
Erfurt 

The problem of immediate hirudin inactivation may 
arise during therapeutic, diagnostic and prepa- 
rative application of this highly speciflo, tight 
binding thrombin inhibitor (K~ = 27 fmol/L). Only 
few attempts have so fa:r b~en % made he quench 
hirudin action by catalytically inactive thrombin 
derivatives, although active site-blocked throm- 
bin has a considerable affinity for thrombin. 
Because the use of diisopropylfluorophosphate 
(DFP) for inactivation requires dangerous hand- 
ling procedures and side reactions cannot be 
exc!uded~ we have sulfonylated thrombin by 4-(2- 
aminoethyl) - benzenesulfonylfluoride - hydro- 
chloride (AEBSF; Pefabloc | SC), a freely soluble, 
virtually non-toxic compound (LD5n p.o. mice = 
2834 mg/kg) yielding an inactive [hrombin deri- 
vative (AEBS-thrombin) which is sulfonylated at 
the active center serine and thereby inactivated. 
AEBS-thrombin is virtually free from clotting 
activity and binds hirudin at an approximately 
equimolar ratio. Thus I mg of r-desulfato hirudin 
(13,257 ATU/mg) is inactivated by an amount of 
AEBS-thrombin equivalent to 18,560 NIH units. 
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STIMULATED PMNL ACTIVATE PLATELETS BY CONTACT 
WITHOUT METABOLIC EXCHANGE 

G6tzrath M., BrOtsch G., Lorenz B., Till U. 

Centre of Vascular Biology and Medicine, University of Jena, FRG 

Human PMNL were isolated from freshly drawn blood, activated by phorbol 
12-myristate 13-acetate (PMA), fixed by formaldehyde, and two times 
washed. They were then coincubated under agitation with washed platelets 
from the same donor (cell ratio PMNL/platelets = 1/20). 
Flow cytometry was adapted to measure firm binding of platelets to PMNL 
(rosetting), and compared with microscopic evaluation. Both methods show 
about the same results. Only the activated but not the resting PMNL bind 
platelets dependent on PMA concentration and incubation time: Rosetting 
starts at 50 and reaches the maximum at 1.000 nm PMA. Maximum binding 
(l.000 nm PMA) takes place after about 10 rain of incubation. Under this 
condition about 8 % of the platelets are attached to PMNL. 
During coincubation with activated PMNL both, single platelets as well as 
those bound to PMNL, expose CD62P (GMP-140) on their surface to the 
same extent. However, the CD62P exposition is more sensitive and much 
faster than the kinetics of  platelet binding to PMNL: It starts at I0 and 
reaches the maximum at 30 nm PMA. Maximum exposition takes place after 
1 rain of  incubation and includes 100 % of the platelets. 
The CD62P exposition coincides with a release of a part of  the granule 
contents measured by luciferin-luciferase reaction. The release starts imme- 
diately when preactivated fixed PMNL are mixed with the platelets in a 
lumi-aggregometer and ceases after about 6 min. It is independent of rosette 
formation. 
We conclude that stimulated but not resting PMNL bring about activation of  
platelets by transitory surface contact between both cell types. The con- 
ditions applied rule out a metabolic cross talk between both cell types 
because the PMNL could neither release soluble compounds nor respond to 
those being liberated from platelets. 
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DAMAGING EFFECT OF PLATELET THROMBO-EMBOLI 
UPON ENDOTHELIAL CELL MONOLAYERS 

AJ.  Reininger, A. Port, M. Komdtrfer and LJ.  Wurzinger 

Anatomisches Institut, Techniscbe Universitat Miinchen 

The dogma of absolute endothelial thromboresistance has recently 
been defied by the demonstration of adhesion of stimulated platelets 
to intact endothelial cells (EC). So far the adhesion of single platelets 
or microaggregates has been found reversible. Beyond a critical size, 
however, platelet aggregates become transformed into thrombi by 
activation of the coagulation system. TtLrombin, the key enzyme of 
the latter, has been demonslrated detrimental to EC. Therefore the 
mechanism of adhesion of large platelet aggregates and their effect 
upon the integrity of EC were examined. Thrombi measuring 0.2 - 1 
mm were produced and placed atop cultured human umbilical vein 
endothelium. Following l0 - 60 min of stasis, jet flow was 
established and increased until the thrombi dislodged. The EC layer 
and the thrombi were then examined by phase contrast and electron 
microscopy before and after immunolabeling of membrar~e receptors 
and ligands assumed to be involved (GP Irb/IIIa, fibrirdogen). 
Unlike platelets adhering single or as microaggregates the thrombi 
bound so firmly to the underlying EC that their detachment required 
shear rates between 5000 and 10000 s -t. Removal of the thrombi left 
an area denuded of EC at the sites where the thrombi had contacted 
the endothelium. The missing EC were found sticking to the 
thrombi. Labeling with monoclonal antibodies against fibrin 
revealed that a dense fibrin network not onty covered the entire 
thrombus but also extended to the EC surface. Thus fibrin stabilized 
the platelet thrombi and literally acted as glue anchoring the thrombi 
upon the endothelium, with an adhesive strength superior to that 
acting between EC and their substratum. Extending the well- 
established fact that damage of the endothelium serves as nidus for 
thrombotic deposition it can be stated that thromboemboli 
themselves may severely damage a previously intact vessel wail. 
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PLATELET ANTIBODY SCREENING IN PREGNANCY 

I. Wojtzyk, Ch. Fritz, M. B0ck, M.U. HeLm 
Institute of Transfusion Medicine, University of Magdeburg, Germany 

Alloantibodies to platelets play an important role in neonatal alloim- 
mane thrombocytopenia. However, no information is available about 
frequency and specifity of these antibodies among pregnant women. In 
order to clarify, whether a general screening of these population seems 
necessary, the sera of 3000 pregnant women have been evaluated. 
Materials and methods: The sera of 3000 pregnant women were tested 
for antibodies by a platelet suspension immuuofluorescence test 
(PSIFT); 1000 of these sera were additionally screened by an enzyme- 
linked immunosorbent assay (ELISA). Since both techniques detect 
platelet specific antibodies as well as HLA-antibodies, differentiation 
was performed by a microlymphocytotoxicity test (LCT) and a mono- 
clonal antibody immobilization assay (MAIPA). 
Results: Alloantibodies to platelets could be detected in 183 sera 
[PSIFT/ELISA]. In 6 of these sera (3.3%) exclusively platelet specific 
antibodies could be found [MAIPA positive, LCT negativ], in 13 sera 
(7.1%) HLA- and platelet specific antibodies were present [MAIPA + 
LCT positive]. In 151 sera (82.5%) only HLA-antibodies were detec- 
ted [MA/PA negative, LCT positive] and 13 sera (7.1%] were negative 
in both test systems. Differe~!ation of platelet~cific antibodies: 12 
I-IPA-5b (Br*), 3 HPA-~a (Br) ,  1 HPA-la (P1 ) (in 3 cases no spe- 
cifity could be detected) . 
Conclusions; In 6.1% of the tested sera alloantibodies to platelets were 
present. Therefore, a general screening of pregnant women by PSIFT 
or ELISA seems to be conceivable. When positive results are obtained, 
a differentiation of HLA- and platelet specific antibodies by MAIPA 
and LCT should be performed. 

[~e thank Prof. Or. Oh. Muetter-Eckhardt end Dr. V. Kiefet,  Universi ty of 
GieBen, fo;" the i r  kind support] 
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INTRACORONARY GRANULOCYTE AND THROMBOCYTE 
ACTIVATION DISTAL TO THE DILATED PLAQUE 

Ott I., Neumann F.-J., Gawaz M., May A., Schtmig A. 

1. Medizinische Klinik, Technischen Universitat Miinchen, Miinchen 

Balloon angioplasty induces plaque mptore with endothelial cell injury 
and exposure of the cellular constituents of the plaque and of 
subendothelial structures. This may initiate the release of prothrombotic 
and proinflammatory mediators. Activated leukocytes and thmmbocytes 
may play a rote in the dcveloppement of complications after PTCA such 
as abrupt closure and restenosis. Purpose of the study was to investigate 
the expression of activation-dependent surface receptors on neutrophil 
granulocytes (PMN) and thrombocytes sampled at the downstream 
vicinity of a dilated coronary artery plaque. In 25 patients undergoing 
elective PTCA of a proximal coronary artery stenosis hlood samples were 
obtained simultaneously through the balloon catheter (0.Ill8' inner 
lumen) and through the guiding catheter. All patientS received lg aspirin 
i.v. and 15,000IE heparin before intervention. Surface expressions of 
CDIlb and L-selectin on PMNs and of CD41a, CD62 and LIBS1 
(activated fibrinogen receptor) on thromhocytes were assessed by flow 
cytometry. Surface receptor expressions on PMNs and thrombocytes 
sampled from the proximal vicinity of the plaque before dilatation 
st~wed no appreciable difference from those in samples from the guiding 
catheter. In contrast, CDI lb expression on PMNs and LIBSI expression 
on thrombocytes obtained from the downstream vicinity of the plaque 
after dilatation was significantly higher than in simultaneous samples 
from guiding catheter (median increase [quartiles]: 15 [3;26] mean ft.. 
P=0.02, 22 [16;78], P--0AXI4). Moreover, there was a decrease in L- 
selectin by trend (median decrease [quartiles]: -4 [-11;0.6], P=0.08). 
However, no significant changes in CD41a and CD62 surface expression 
occured. 

In conclusion, the analysis ot" PMN and thrombocytes surface receptors 
reveals an intracoronary PMN and thrombocyte activation distal to the di r 
lated plaque. 
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RECOMBINANT HIRUDIN DOES NOT SHOW ANY DAY-TIME 
VARIABILITY IN ITS ANTICOAGULATION EFFECT 

a) 0.05 mg/kg/h 
b) 0.06 mg/kg/h 
c) 0.10 mg/kg/h 
d) 0.15 mg/kg/h 

CONCLUSION; 

U. Zeymer, W. Niederer, A. Jessel, K.-L. Neuhaus, for the ALKK-Study 
Group 

Med. Klinik II, St~.dtische Kliniken Kassel 

An "optimal" thrombin inhibitor should produce a consistent anticoagulation 
without the need for numerous controls of the coagulation parameters and 
the need for dose adjustments. Hepadn shows great fluctuations in its 
anticoagulation efficacy and in the prolongation of aPTT, which might be in 
part due to day-time variability of its effect. Recombinant hirudin is known 
to produce rather stable anticoagutation with a fixed dose regimen, which 
might be, at least in part, due to a lack of a day-time variability of its action. 
The aim of this analysis was to compare day and night time aPTT levels of 
patients with thrombolysis for acute myocardial infarction and adjunctive 
therapy with recombinant hirudin (HBW 023). Therefore aPTTs in 40 
patients of four different dose groups (10 patients per group) were 
determined 8, t2, 16, 20, 24, 32, 40, and 48 hours after thrombolysis and 
the initiation of the hirudin-infusion, retrospectively. Mean aPTTs of four 
different day-time intervals were compared. 

time of aP'r'l'-determination (in sec.) 
0-6 am 612 am 12-18 pm 18-24 pm 

52.6 51.7 51.2 53.4 
57.8 55.6 56.7 56.5 
62.0 60.7 59.4 58.9 
69.1 71.0 70.3 74.9 

Recombinant hirudin given as an adjunct to thrombolysis produces a 
consistent anticoagulation and in contrast to heparin, does not show any 
day-time variability in its effect. 
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HEPARIN DELAYS THROMBIN INDUCED PLATELET AGGREGATION 
MORE EFFECTIVELY THAN HIRUDIN. 

Gallistl S., Muntean W., Zenz W., Leschnik B. 

Department of Paediatrics, University of Graz, Austria. 

In previous work we have demonstrated that after intrinsic activation of 
platelet poor plasma (PPP) unfractionated hepadn (UH) was more 
potent in inhibiting thrombin generation than recombinant hirudin (rH), 
(Thromb Haemost 1994, 72; 387-92). Since it has been shown that the 
anticoagulant activity of UH is partly neutralized by platelet factor 4, we 
investigated formation of prothrembin fragments 1+2 (F 1+2) thrombin- 
antithrombin III complex (TAT), thrombin-hirudin complex (THC), free 
thrombin generation, and ptatelet aggregation after intrinsic activation of 
platelet dch plasma (PRP) in the presence or absence of UH or rH. 
Platelet aggregation studies were performed in the presence of 2 mM 
GPRP, a tetrapeptide that inhibits fibdnogen polymedsation and in this 
concentration had no significant effect on thrombin induced platelet 
aggregation. 
The peak of free thrombin was detected after platelet aggregation had 
been completed. As observed in PPP, also in PRP rH was not able to 
significantly inhibit thrombin generation. In the presence of 2000 ng 
rH/ml the peak of thrembin was reduced only by 20 % as compared to 
non-anticoagulated plasma, though the lag time until the onset of 
platelet aggregation was longer than 5 min. 0.2 U UH/ml (lag time 3 rain) 
reduced the peak of thrombin by 30 %. After addition of 0.6 U UH/ml 
(lag time 4,5 min) only 10 % of free thrombin were detected. The 
explosive generation of thrombin in hirudinized plasma was 
accompanied by a markedly steeper aggregation curve. F 1+2 and 
complexes measured prior to the onset of aggregation was significantly 
higher in the presence of d-I than in the presence of UH. 
In conclusion, under our experimental conditions UH was more effective 
in delaying platelet aggregation than rH suggesting that inhibition of 
thrombin generation by UH is more effective to avoid platelet activation 
than direct inactivation of already formed thrombin by rH. 
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PECrHIRUDIN AS AN ANTICOAGULANT IN CARDIOPULMONARY 
BYPASS 

Terrell M.R., Koza M.J., Walenga J.M., Fareed J., Pifarre R., 

Loyola University Medical Center, Maywood, IL 

Coupling of recombinant (r) hirudin with polyethylene glycol yields PEG- 
hirudin a stable compound with a longer half-life than r-hirudin. In a 
canine model of cardiopulmonary bypass (CPB) using 1 and 2 hr pump 
times, PEG-hirudin was evaluated at doses (mg/kg) of 0.5, 0.75, 1.0 and 1.5 
via intracardiac injection prior to cannulation. To evaluate efficacy and 
safety, arterial line filter deposits (rag) and 2,-hour post-bypass blood loss 
(mg/kg b.w.) were measured in comparison to heparin (2.5 mg/kg bolus) 
and hirudin (1.0 mg/kg bolus + 2.25 mg/kg/hr infusion). At the 0.5 mg/kg 
dose (1 In', n=2) filter deposits were excessive (425 + 25 rag) compared to 
heparin (1 hr, n=8; 23.13 +_ 16.6 mg, p<0.01) and r-hirudin (1 hr, n=5; 
44.5 • 15.8 mg, p<0.01). At a dose of 1.0 mg/kg (2 hr, n=3) filter 
deposits were lower than observed with heparin (2 hr, n=2): 16.7 • 2.4 mg 
vs 23.0 • 3.0 mg, p < 0.05. No other statistically significant differences in 
filter deposits were observed. At the PEG-hirudin dose of 0.75 mg/kg (2 
hr, n=2) blood loss was less than with heparin (2 hr, n=2): 7.3 • 0.2 vs 
13.9 • 0.9 mg/kg, p<0.01. At the 1.00 mg/kg dose (2 hr, n=3) blood loss 
was significantly greater than observed with r-hirudin (2 hr, n=6): 19.3 • 
3.3 vs 5.9 • 2.1 mg/kg, p<0.01. The 1.50 mg/kg dose (2 hr, n=2) also 
resulted in greater blood loss than r-hirudin (2 hr, n=6): 14.1 • 7.9 vs 5.9 
• 2.1 mg/kg, p < 0.01. No other statistically significant differences in blood 
loss were observed. As with r-hirudin, monitoring of anticoagniation with 
conventional celite ACT was unsatisfactory. However, use of celite ACT 
modified with thrombin and a snake venom derivative demonstrated usable 
end points and dose dependency. In this dose-ranging study PECrhirudin 
was found to have similar safety/efficacy to r-hirudin with the added 
advantage of bolus only administration in CPB. 
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PLACEBO-CONTROLLED TRIAL ON THE ANTICOAGULANT 
EFFECTS OF PEG-HIRUDIN (LU 57291) AS INTRAVENOUS 
INFUSION IN HEALTHY VOLUNTEERS 

Haas S., *Esslinger H - U ,  Stemberger A., **Baumgartner M., 
* . - �9 . 

Muller-Peltzer H., Blumel G. 

Inst. ffir Exp. Chirurgie TU Miinchen, *Dept. Human Pharmacol. 
Knoll AG Ludwigshafen, **Interne Klinik Dr. M. Schreiber M[inchen 

A placebo-controlled phase I study with increasing doses of PEG-hirudin 
infusions was performed in nine healthy male volunteers. The volunteers 
were randomised in groups of three individuals. Two received 0.01, 0.015 
and 0.02 mg/kg/h in weekly intervals as an i.v. infusion for six hours, and 
one was treated with the same volume of placebo. Blood samples were 
taken at 0, 15', 30', lh, lh 30', 2, 3, 5, 6h (end of infusion), 6h 05', 6h 
15', 6h 30', 7, 8, 10, 12, 14, 24 and 28 h after start of the infusion to 
determine the following coagulation parameters: ACT, aPIT (activated 
with three different reagents), TT, anti-FIIa activity measured with 
chromogenie substrate, PT, Heptest and fibrinogen. 
A significant and dose dependent prolongation of ACT, FIT and TT was 
found; as expected, PT, Heptest and fibrinogen remained almost 
unchanged. A two fold prolongation of the aPTT had been predefined as 
the criterion for the highest tolerable dose in this series of experiments; 
this criterion was fulfilled in the group treated with 0.02 mg/kglh at the 
end of the infusion period of six hours and when ellagic acid was used as 
an activator. However, as expected,  steady state was not completely 
reached at this time. The administration of 0.01 mg/kg/h resulted in a 1.7 
times prolongation at the end of infusion. The anticoagulant and anti-FIIa 
activity decreased exponentially after termination of infusion with a half- 
life of  1.5-3.0 hours. Baseline levels were reached 24 hours after start of  
infusion in the two lower dosage groups and a/most reached in the 0.02 
mg/kg/h-group. PEG-hirudin was very wetl tolerated, and no 
immunoallergie side effects occurred. In conclusion, the continuous 
infusion appears to be safe since the anticoagulant effect of PEG-hirudin is 
easily controllable and is rapidly reversed by terminating the infusion. 
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PIPERAZIDES OF 3-AMIDINOPHENYLALANINE: NOVEL POTENT 
THROMBIN INHIBITORS WITH IMPROVED BIOAVAILABILITY 

St~rzebecher J., Prasa D., Vieweg* H., Wikstr~m* P. 

Zentrum for Vask~l~re Biologic und Medizin Erfurt, 
D-99089 Erfurt; -Pentapharm Ltd., CH-4002 Basel 

We have developed thrombin inhibitors containing a 
benzamidine moiety. The most potent inhibitor of 
this type is NAPAP (K i = 6 nmol/l). However, NAPAP 
and its derivatives do not fulfill the pharmaco- 
logical requirements (long half-life, oral absorp- 
tion) for use as an anticoagulant. 
We found a new lead structure with N~-arylsulfony- 
lated piperazides of 3-amidinophenylalanine. The 
antithrombin and anticoagulant potency of several 
novel derivatives is in the same order of magnitude 
as that of NAPAP. The piperazides exert high selec- 
tivity, especially with respect to the endogenous 
anticoagulant protein C and to the fibrinolytic 
system. The compounds are very stable and no signs 
of metabolisation could be detected. 
In rats, the piperazides are relatively quickly 
eliminated from the circulation upon i.v.- 
application (tll 2 = i0 min). However, they are ab- 
sorbed after or%l application to a certain extent. 
High plasma levels are found after intraduodenal 
administration of the piperazides running in 
parallel with the prolongation of aPTT. In rats, 
the piperazides prevent the formation of experi- 
mental venous thrombi (WESSLER model) after enteral 
administration. 
The piperazides of 3-amidinophenylalanine represent 
a novel class of synthetic thrombin inhibitors. One 
advantage of these inhibitors is the possibility to 
easily introduce a wide variety of substituents on 
the second nitrogen of the piperazine moiety which 
influences activity and selectivity of inhibition. 
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DNA- AND RNA-SEQUENCES IN THE HUMAN GENOME ACT AS HIGLY- 
SPECIFIC THROMBIN-INH/BITORS 

F. Bracht and K. Sehrtr 

Institut for Pharmakologie, Heinrich-Heine-Universit~it Dtisseldorf 

DNA-derived aptamers are short oligonueleotides with the consensus sequence 
GGTTGG-N3-GGTrGG. We isolated these aptamers from defibrotide, a single- 
stranded bovine DNA-preparation and demonstrated that they act as effective 
thrombin int~bitors in vitro (Braeht & Schrfir, BBRC 200: 933, 1994). This 
folllow-up study was designed for testing the specificity of these DNA-fragments 
and to look for similar actions of RNA-aptamers. 

The specificity of DNA-aptamers for thrombin was tested in different platelet 
aggregation assays by stimulation with collagen and thrombin receptor activating 
peptide frRAP-6: H-ser-phe-leu-leu-arg-asn-OH). In contrast to thrombin there 
was no inhibition of aggregation, confirming that these compounds do not directly 
infere with the thrombin receptor in human platelets. 

Aptamers were further tested in a chromogenic assay for trypsin, a serine 
protease like thrombin. Again there was no effect of the DNA-aptamers seen, so 
that they appear to act as highly specific thrombin inhibitors. Before testing of 
RNA-aptamers a screening of the EMBL--datu bank was done to search for 
aptamer sequences in the bovine and the human genome. Different genes were 
found, such as the bovine gene for the angiotensin receptor II-AT1 and the 
inhibitor gene for the human plasma protease C1. Consequently RNA-aptamers 
were tested in coagulation and platelet assays. Platelet aggregation,thromboxane 
formation and cytosolie calcium levels were measured. In all experiments RNA- 
aptamers were effective thrombin inhibitors with IC~ values of I to 3 pM. This 
was 2-3 times higher than that for the corresponding DNA-aptamers. Tiffs may be 
due to a reduced stability of the tertiary structure. Taken together these data 
implicate, that aptamers, and in particular RNA-aptamers may form a thrombin 
inhibitory system in vivo. 
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Tissue fac to r  and sepsis 

H. B6hrer*, F. Qiu*, Y. Zhang +, Th. Luther:l:, P.P. Nawroth +, 
E. Martin* 

*Klinik f. Anaesthesiologie und +Med. Klinik, Universit~t Heidelberg, 
:l:lnstitut for Pathologic der Med. Akademie Dresden, Germany 

Bacterial lipopolysaccharide (LPS) and tumor necrosis factor~ are 
known to induce tissue factor (TF) expression, thereby forming the 
link between inflammation and coagulation. Monoclonal anti-TF 
antibodies have been used successfully in chimpanzees to inhibit 
endotoxin-induced activation of coagulation. The aim of our study 
was to reduce LPS-induced mortality in mice using intravenous 
somatic gene transfer with antisense TF. 
A total of 180 female BALB/c mice were divided into five groups. 
Animals in the different groups were given 1, 1.5, 1.75, 1.875, or 2 
pg LPS E. co/i (serotype 0111:B4) intraperitoneally, with each 
animal simultaneously receiving 15 mg galactosamine. Twenty-four 
hours before LPS administration, the 36 animals in each dose 
group underwent intravenous somatic gene transfer with 30 pg DNA 
dissolved in 100 pg lipofectin. For gene transfer, mouse TF was 
cloned in an expression vector in the sense orientation 
(overexpression of active TF), in the antisense orientation 
(blockade of TF expression), or as truncated sense cDNA in the 
wrong reading frame (no alteration in TF expression). The 24-h 
survival rate after LPS injection was recorded. 
Blocking TF expression shifted the survival curve to the right. 
Animals treated with antisense TF thus showed the longest survival 
time and the highest survival rate. Simultaneously, we observed 
decreased TF expression in animals treated with antisense "rF. 
This reduction in LPS-induced mortality in mice is associated with a 
direct interaction with the coagulation system mediated by TF, but it 
may also be due to an influence on alterations in vascular 
permeability induced by TF. 
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A Recombinant Molecule with High Affinity for Fibrin Exhibits 
Antithrombin Activity after Cleavage by Factor Xa 

Christoph Bode, Amitabh Gupta and Karlheinz Peter 

Med. Klinik III, Univ. of Heidelberg, Germany 

When compared to hirudin, a chemical conjugate of monoclonal 
antifibrin antibody 59D8 (59D8) and hirudin is a 10-fold more active 
antithrombin. To obtain quantities of uniform material suitable for 
in vivo studies the construction of a recombinant molecule (RM) is 
required. We hypothesized that the direct fusion of the hirudin- 
aminoterminus to 59D8 would result in functional toss. Thus, an 
expression plasmid combining the genomic sequence encoding the 
antibody 59D8 heavy-chain VDJ region and gamma 2b constant 
region up to residue 389 (including CH2), a factor Xa cleavage site 
and the eDNA of hirudin was constructed, Fusion-PCR was used to 
ligate these DNA fragments and the product was sequenced. After 
transfection into a heavy-chain loss variant of 59D8 hybridoma cells, 
RM was expressed in cell culture supernatant and purified by affinity 
chromatography using the fibrin-epitope, against which 59D8 had 
been raised, as a ligand. RM was capable of binding to a fibrin 
epitope and exhibited antithrombin activity in the chromogenic 
substrate S-2238 assay after exposure to Factor Xa. Control 
experiments without Factor Xa exposure resulted in a functionally 
incompetent molecule, as postulated. Conclusion: A recombinant 
molecule targeting hirudin to fibrin was constructed. It becomes 
active only after Factor Xa cleavage, which lends additional 
specificity to this potential therapeutic strategy. 
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Anti-tumor necrosis factor a (TNFa) therapy in sepsis 
C. Salat,, E. Holler, B. Reinhardt, E. Hiller 
Med. Klinik II1, Klinikum Crrosshadem der Ludwig-Maximilians- 
Uaiversit/it Miinchen 

Sepsis treatment includes antibiotic therapy, intensive care support and 
surgical approaches. Despite all efforts mortality rate due to sepsis 
remains high. Research of  the last few years has focussed on the role of  
the immune response of the infected host. 
TNFa seems to play a pivotal role as a mediator of sepsis syndrome and 
septic shock. It has been shown that the administration of  TNFa can 
lead to sepsis-like symptoms as hypotension, tachycardia, acidosis and 
multiple organ failure whereas prophylactic application of  anti-TNFct 
antibodies was able to protect ~nimals from otherwise lethal doses of  
endotoxin. Clinical studies with anti-TNFa antibodies have been initia- 
ted in order to modulate the host immune response, to interrupt the 
proinflammatory, cytokine cascade and to improve survival. 
Though antagonising TNFa resulted in more rapid resolution of  fever 
and improvement of hemodynamic parameters, overall outcome did not 
improve in several studies. This can partially be explained by a physio- 
logical role of  TNFa in the host defense against a variety of  microbial 
agents and an even harmful effect of  anti-TNFa therapy in some of  
these patients. In addition, the therapy might be applied too late at least 
in patients with clinical conditions resembling acute endotoxin shock. 
Based on these findings future studies using different strategies of  TNF 
neutralization will have to concentrate on subgroups of  patients - e.g. 
those presenting with excessive and unphysiologieally high levels of  
cytokines - who are more likely to have a benefit from cytokine antago- 
nist treatment in sepsis. 
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ENDOTOXIN-MEDIATED ACTIVATION OF MONOCYTES 
VIVO 

IN 

T. Luther, A. Bierhaus, M. Kasper, M. Kotzsch, P.P. Nawroth*, M. Mfiller 

Institut f Pathologie, Uniklinikum d. TU Dresden, *Med. Klinik L Univer- 
sitar Heidelberg 

Bacterial endotoxin (LPS) mediates many of the cellular responses m 
Gram-negative bacterial infections. It is known, that in vitro LPS stimula- 
tes monocytes to rapidly and transiently express a defined set of gene pro- 
ducts, including TNFot and tissue factor (I"F). In rive, however, the casca- 
de of events leading from bacterial infection to activation of monocytes fol- 
lowed by septic shock and multiple organe failure is still poorly understood. 
Recently, it was shown in a murine model that experimental administration 
of endotoxin increased the levels of TF mRNA in kidney and lung without 
identification of cell types responsible for this increased 'IF mRNA. This 
study examined the in vivo expression of TF in mice following administra- 
tion of endotoxin using immunohistochemistry. 
Adult female Balhlc mice, weigthing 20-25 g were used ~or all experi- 
ments. 50 t.tg LPS (E. coli serotype 0111 l:B4) was diluted in 200 RI sterile 
saline and injected intraperitoneally into mice. Control mice were injected 
with an equivalent volume of saline alone. After 0,2,4,6,8,12, 24, and 36 h 
mice were killed and lung and kidney tissues were rapidly removed by stan- 
dard dissection techniques. Immunohistochemistry was performed using a 
polyclonal anti mouse "IF IgG generated against recombinant mouse TF. 
We could demonstrate an enhanced accumulation of monocytes in the va- 
sculature of lung and kidney in response to LPS. Adherence of monocytes 
to the endothelium started after 2 hours and reached its maximum after 6-8 
hours. At the same time an increase in TF expression was obvious. 24 hours 
after LPS treatment binding of monocytes and enhanced TF expression was 
not longer detectable. 
Conclusions: We speculate that a LPS-induced increase in TF gene expres- 
sion in the kidney and lung is due to enhanced TF gene expression in the 
adherent monocytes.This might promote fibrin deposition and therefore 
contribute to organ failure of these organs during Gram-negative sepsis. 
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Significance of Platelet Membrane Giycoproteins on Development 
of Subacute Stent Thrombosis after Coronary Stenting 

Meinrad Gawaz, Ilka Ott, kndreas May, S{~ja R~diger, Franz-Josef 
Neumann 
1. Medizinische Klinik, Technische Universit&t M0nchen, Germany 

Subacute stent thrombosis is a major complication after coronary 
stent placement. In a prospective study we evaluated platelet 
function in 150 patients that were treated by implantation of 
Palmaz-Schatz stents for inadequate immediate result after 
coronary bal loon angioplasty (PTCA). We hypothesized that 
patients with increased platelet surface expression of fibrinogen 
receptor (GPIIb-Il la) and P-selectin are at increased risk for 
subacute stent thrombosis. After stenting all patients received an 
antithrombotic regimen including intravenous aspidn 2x100 rag, 
hepadn (APTT 80 to 120 s) and phenprocoumon until a target INR 
of >3,5 was achieved. Peripheral venous blood samples were 
collected from each patients before and then daily for 14 after the 
intervention. Platelet surface expression of glycoprotein GPllb-l l la 
and P-selectin was determined by immunological detection and 
flow cytometry. Six (4%) patients presented with subacute stent 
thrombosis at day 2, 3, 4, 6, and 7 after stenting. In 5 of the 6 
patients GPllb-I l la density just before stent placement was above 
the upper quarti l of the total study population and remained 
e levated until stent thrombosis occured. P-selectin surface 
expression, however, inreased significantly 2- to 8-fold just before 
stent thrombosis. Patients with an increased surface density of 
GPIIb-Illa above the upper quartile before stent implantation reveal 
a relative risk of 18 for subacute stent thrombosis (95% confidence 
intervalls 2 to 162). 
We conclude that patients with increased surface expression of 
fibrinogen receptor (GPllb-Illa) are at increased risk for subacute 
stent thrombosis. Significant platelet degranulation occurs prior to 
subacute stent thrombosis, 
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COMPARISON OF ANTITHROMIBIN III (AT Ill) - AND PROTEIN C - 
CONCENTRATE EFFECTS IN A RABBIT MODEL OF ENDOTOXIN 

INDUCED HYPERCOAGULABILITY 
R. Scherer *, R. Giebler *, U. Schmidt, T. WOst, D. Paar 
Institute of Anesthesiology *, University Hospital Essen 

Background. Therapeutic acceleration of inhibitory action dudng hyper- 
ceagulable states by heparin and (AT III) substitution may be improved by 
the thrombin - thrombomodulin - protein C (PC) system. We, therefore, 
compared the therapeutic effects of AT ill and PC substitution in a rabbit 
model of endotoxin induced hypercoagulability. Methods. After institu- 
tional approval 40 male rabbits (Chbb: HM (SPF)) were randomly assigned 
to one of 4 groups (n = 10 each). Group A, endotoxin (LPS of E. colt, 120 
pg kg "1 i.v.) + AT III (Kybernin c*, Behring Germany. 400 U kg "1 bolus + 400 
U kg I h ~ i.v.). Group C, endotoxin + non-activated PC (Immuno, Austna), 
dosage as in group A. Group E (controls with LPS), endotoxin + NaCt 
0.9% Group S (controls without LPS) NaCI 0.9% + NaCt 0.9%. All ani- 
mals were ventilated mechanica|ly ar~ had artedal and centra~ venous 
catheters. Prior to endotoxin administration (M1) and 120 (M2) and 240 
(M3) min. thereafter mean arterial blood pressure (MAP [mmHg]), and fi- 
brin monomer concentration (FM [pg ml ]) were measured. After M3, tis- 
sue samples were taken from the lungs and the liver for fibrin quantifica- 
tion following a triple score (FSC [0 - 2 points]). Statistical comparison of 
the groups was performed by multivariate analysisof variance and the Wil- 
coxon rank test (** p<0.01). Results. AT II1, but not PC, significantly re- 
duced FM at M2 and M3 (FM group E : 91.4 • 9.8 (M2), 127.9 +_ 9.9 {M3), 
group A : 422 + 2.5** (M2), 52.7 + 3.1"* (M3), mean • SEM). Both AI r Itl 
and PC achieved significant stabilization of MAP. Fibdn deposition was 
almost prevented by AT III, but also significantly reduced by PC (FSC 
lung/liver group E : 1.8 + 0.1/1.4 + 0.3, group A : 0.22 + 0.2"*/0.0+ 0.0 ~, 
group C : 0.6 _+ 0.3**/0.4 + 0.3**). Conclusions. Although only AT III re- 
duced systemic procoagulant turnover as reflected by FM concentration in 
this model, PC significantly reduced fibrin deposition within the lungs and 
the liver and stabilized MAP which may be due to local PC activity. Since 
thrombomodu~in is known to be down-regulated in septic states, the future 
use of an activated PC concentrate the activity of which is not dependent 
on the thrombin-thrombomodulin-complex may accentuate the beneficial 
effects found in this model. 
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Evaluation of platelet activation by flow r in patients 
undergoing bone marrow transplantation 
P. Nenmeister l, C. Salat 1, M. Gawaz 2, I. lonescu 1, E. Holler 1 ILl. 
Kolb 1, W. Mempel 1, E. Hiller 1 
Med. Klinik IIl, Klinikum Grosshadern der LMU Miinchen (l)  and Med. 
Klinik 1 der TU Miinchen (2) 

Thromboembolic complications occur in about 10% of  bone marrow 
transplant recipients despite low plateiet count and no evidence for an 
activation of the coagulation cascade. The use of activation dependent 
antibodies raises the opportunity to study platelet activation ex vivo by 
flow cytometric analysis. 
In order to investigate the platelet activation state in patients undergoing 
bone marrow transplantation (BMT) we prospectively analysed 
unstimulated and ADP-stimulated (5~tM) ptatelets of  8 patients who were 
transplanted for hematological malignancies and 8 normal controls. We 
used monoclonal antibodies which recognize ptatelet membrane antigens 
CD 4l, CD 42, CD 62, fibriaogen, LIBS and mopacr/ue, a fluorescent 
probe which is specifically incorporated into dense bodies. Patients were 
studied before (--time point / tpl)  and during (tp 2) the myeloablative 
conditioning radiochemotherapy and three times (tp 3-5) after 
engraftment and platdet recovery (> 100 G/I). 
The mean immunofluorescence signals of  CD 62 after stimulation, CD 42, 
fibrinogen and LIBS were higher in BMT patients at all timepoints 
compared to normal controls. Level o f  significance for stimulated CD 62 
was reached at all timepoints (p<O.01 and p<0,05 respectively). 
These data point to a preexisting and persisting state of  platelct 
reagibitity before and during conditioning and after engraftment. 
Alterations of the endothelial cell system e.g. due to previous 
chemotherapy may be one pathogenetic factor. The enhanced reagibility 
of platelets in BMT recipients may contribute to thrombotic episodes in 
these patients. 
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MITOCHONDRIAL TRANSSCRIPTION DURING PLATELET ACTIVATION 

Seyfert U.T., Zhu H., Welter C.*, Wenzel E. 

Abt, Kiln. Haemostaseologie und Transfusionsmedizin und * Institut f. 
Humangenetik Unikliniken Homburg/Saar 

Platelets become sticky and adhere to surfaces or to another without 
contracting and secreting. During maturation of megakaryocytes finally 
platelets lost their genomic nuclear message. Only mitochondrial DNA of 
platelets can be identified. 
We focused our attention on the impact of mitochondrial DNA and the 
mitochondrial transscriptive mechanisms during platelet activation in 
normals. 
Materials and methods: Leucocyte free (Nageotte chamber) platelet rich 
plasma or platelet concentrates after hemapheresis were filtered by Pall 100 
leucocyte filters. The influence of different anticoagulants (commercially 
available Sarstedt tubes containing citrate, heparin, EDTA and 500 ATU/ml 
hirudin Wacker) was examined. Activation was due to a 60 min. 
hemapheresis procedure and ex vivo stimulation due to 4 NIY U/ml thrombin, 
0.025 m CaCI2 or combinations. The guanidinium method for total RNA 
preparation were used according to T. Brown: Current protocols in molecular 
biology 4.21-4.9.14, 1991. Different primers of mitochondrial genome (e.g. 
cytochrome b and ATP ase) were prepared using PCR and mltochondrial 
transscription was examined using Northern-Blot-technique. 
Results: 1., There is less activation of mitochondrias using hirudin 
anticoagulation, but a 2fold increase of mitochondrial RNA content in 
heparinized samples. 2., Stimulation with thrombin leads to an increase to 5.5 
E-10 RNA t~g/platelet, compared to 4,7 - 4,8 E-10 RNA ~g/platelet under 
unstimulated conditions. 3., There is a thrombin dependent (but not 
CaJthrombin ), cytochrome B triggered mitochondrial transscription. 
Conclusions: There is evidence for the importance o1 platelets mitochondrial 
DNA and mitochondrial transscription in regulation of cytosceleton and 
platelet activation. 
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PREVALENCE OF A P e  - RESISTANCE IN CHILDREN 

Aschka I., Krey S., Bergmann F., Budde U., Eberl W., Eckhof-Donovan S., 
Kreuz W., Plendl H., Schobel~ R., Schneppenheim R. 

Universittits-Kinderklinik Kiel 

Hereditary resistance against the anticoagulatory action of activated prote- 
in C (APC-resistance, APCR) which was first described by Dahlb~iok et al. 
(1993) was identified as a possible new thrombophilic factor in a high per- 
centage (17-64 %) of young adults with thrombotic events. A single mis- 
sense mutation (R506Q) due to a G/A transition (GI691A)  in exon 5 of 
the factor V gene is strongly linked with APCR and is regarded as the 
causative molecular defect, identification of this mutation is easy to per- 
form and avoids preanalytic and analytic problems in the coagulometdc 
assay for APCR. 
Since the impact of this mutation in children with thromboembolic disease 
has not been determined to date, we initiated a study to estimate the pre- 
valence of APCR in two pediatric populations, with and without throm- 
boembotic events, respectively. Using the polymerase chain reaction 
(PCR) we amplified exon 5 of the factor V gene. The PCR products were 
digested by the restriction enzyme Mnl ] and subsequently analyzed on 
polyacrylamide gels. Direct sequencing of PCR products, harbouring the 
mutation G1691A confirmed the presence of the defect. 
G1691A was found with a high prevalence in 10 of 117 normal controls 
(8,5 %) which corresponds to an allelic frequency of 4,25 %. Among unse- 
lected children with thrombosis we detected G1691A in 6 of 32 (19%), 
whereas among 10 selected patients without exogenic reason for their 
thrombotic event the mutation was found in 4 (40 %). One patient with 
DVT was homozygous for G1691A. Our results confirm the data obtained 
from studies of young adults, however, the impact of exogenic factors for 
thrombogenesis in children is emphasized. 
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Neonatal renal venous thrombosis in Germany 

*Nowak-G6ttl U.,** B6kenkamp A., von Kries R., G6bel U. 

ESPED Registry, University Children's Hospital Diisseldorf, **Hannover 
and *Miinster 

Renal venous thrombosis (RVT) in children mainly occurrs in the neonatal 
period, frequently leading to chronic renal failure. The incidence based on 
autopsy findings between 1930and 1965 ranged from 0.4 to 1.9%. 

To estimate the incidence of neonatal RVT in Germany and to document 
the treatment modalities used, in July 1992 the German registry on rare 
paediatrie diseases (ESPED) started a nationwide survey on neonatal 
thrombosis. 

Based on sonographically enlarged hyperechogenic kidneys and macrohae- 
maturia, until June 1994 24 boys and 13 girls, mean gestational age 36.2 +- 
5.3 weeks, suffered from RVT. Median age at diagnosis was 2.5 days. 
RVT was located to the left kidney in 18, to the right in 9 patients. Bilate- 
ral thrombosis was found in ten and caval occlusion occurred in 12 neona- 
tes. 

Therapeutic modalities ranges from supportive care (8), ASA (t) low dose 
beparin (16), high dose heparin (8) to thrombolytie therapy in four pa- 
tients, when RVT was complicated with vena cava occlusion. 

During the follow up (27 patients in 6 month) in three patients dialysis 
was performed,16 children suffered from atrophic kidneys and 8 neonates 
showed no residual renal pathology. 

Based on a response rate to the registry between 80-90% the minimal inci- 
dence of neonatal RVT in Germany is 2% per 100.00 births. 

The high rate of residual renal pathology requires prospective randomized 
studies comparing the efficacy of different therapeutic regimens such as 
fully heparinization (1) or thrombolytie therapy (2). 

1. Nussetal (1994) AmJ PedHematol/oncol 16(2): 127-131 

2. Nowak-G6ttl et al (1992) Lancet 340:1105 
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T R E A T M E N T  O F  C H I L D R E N  W I T H  
VON W I L L E B R A N D ' S  DISEASE 

W. Kreuz, D. Mentzer, S. Becker, I. Scharrer*, B. Kornhuber 
Center of Pediatrics, Center of Internal Medicine*, 

Johann Wolfgang Goethe-University Hospital, Frankfurt/Main, Germany 

Von WiUebrand's disease (vWD) encompasses a heterogeneous group of 
hereditary and acquired hemorrhagic disorders characterized first of all by 
mucocutaneous bleeding. The disease manifests itself as a complex hemo- 
static defect, involving both primary and secondary hemostasis. 
In the past 12 years 290 children with von Willebmnd's disease were dia- 
gnosed. The majority of cases were congenital vWD (n=199) and in 91 
patients vWD was induced by valproate (VPA). Children with vWD type I 
were treated dependent on vWF:RCof and bleeding time (BT) either with 
DDAVP or Haemate P| Indication for DDAVP therapy is dependent on 
successful increase of vWF parameters after 0,31J.g/kgbw DDAVP in 100ml 
0,9% NaCI as a testdose without any side-effects. Haemate P| substitution 
is carded out in children, with history of convulsion, or in children with 
VPA induced vWD, in a dosage of t0- 30 IU/kgbw. 

Patients with vWD Operation substituted w i th  Bleedings treated with 
total (n=290) DDAVP Haemate P| DDAVP Haemate P| 
Type I (n=183) 12 38 5 11 
Type Ila (n=l) 1 
Type lib (n=l) 1 
Type Ill (n=14) 3 14 

VPA induced (n=91) 11 14 

No postoperative bleeding complication occurred in children with 
vWD type I who received Haemate P| Two patients initially treated with 
DDAVP were substituted with Haemate P| in the follow-up therapy becau- 
se of continuous bleedings. During perioperative interval normal plasma le- 
vels of vWF:RCof and FVIII:C were achieved. Beyond this point substitu- 
tion with Haemate P| was continued on demand according to 
clinical symptoms. 
All patients with severe vWD type I1/received Haemate P| for perioperati- 
ve therapy and posttraumatic joint or muscle bleedings. In our patients with 
vWD we achieved noffaal concentrations of F VIII:C and vWF and norma- 
lized BT which provided effective bleeding prophylaxis and treatment. 
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C O R R E L A T I O N  O F  H E M O S T A T I C  P A R A M E T E R S  

W I T H  A M U L T I O R G A N F A I L U R E - S C O R E  I N  

P A T I E N T S  W I T H  M A S S I V E  B L O O D  T R A N S F U S I O N  
D.Mentzer, L.v.Beck**, W.Kreuz, E.Seifried*, G.Klein**, C.M.Kirchrnaier* 

Center of  Pediatrics, Center of Anaesthesiology**, 
Johann Wolfgung Goethe University, Frankfurt am Main, 

Red Cross Blood Transfusion Center, Hessen, Frankfurt am Main* 

Introduct ion:  Disseminated intravascular coagulation (DIC), a major com- 
plication in massive blood transfused patients, often leads to multiple organ 
failure (MOF), based on different pathological events (e.g. ARDS, renal fai- 
lure). Under this consideration we initiated a study to find out, whether the 
disturbances of  the blood coagulation system in patients with DIC correlate 
with MOF-Score according to Marschall et al. (t988). Furthermore, the 
influence of  AT III substitution on duration of DIC was investigated. 
Methods:  Different clinical and blood coagulation parameters (e.g. Reptila- 
se-, Thrombineoagulasetime, AT HI and HC II activity, Fibrin- and Fibrino- 
gen split products) of 20 patients with massive blood transfusion (MBT) 
were evaluated during follow-up. Patients were classified as MBT, if they 
had received more than 12 blood units (either whole blood or erytroeyte 
concentrate) within 12 hours. 
Results: 10 out of I !  Patlcuts with DIC wcx~ substituted with AT III con- 
centrate (dosage: 20-30 IE/kg bw/d ) ,  if AT III activity was below 60%. 
One patient died before onset of AT III replacement. In addition, 4 out of 
10 patients with AT HI substitution died in the course of MOF during fol- 
low up. Patients without DIC (n=9) did not receive any AT III replacement 
and none of these patients died during follow-up. Blood coagulation 
parameters were positively correlated with MOF-score. Prognosis and out- 
come of  patients with DIC and AT III replacement were dependent on initi- 
al AT III activity at onset of  substitution. Patients with AT I I I >  50% sho- 
wed a significantly improvement organ function during follow-up 
compared to patients with AT I I I <  50% at onset of AT III substitution. 
Conclusion: Increased MOF-score correlated significantly with increased 
fibrinolysis, loss of AT HI and HC I1 activity in patients with MBT, inde- 
pendant to acquired DIC with or without AT III replacement. Clinical out- 
come of  patients with DIC was depended on progression of MOF-score and 
was influenced by duration and onset of AT lII treatment. Further control- 
led studies regarding AT III replacement in patients with DIC should be 
performed to valuate the benefit of this treatment. 
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Continuous infusion of  Factor VHI after elective surgery in children with 
Haemophilia A and von Willebrand disease 
G. Auerswald, M. Deinbardt, U. Roth, Prof.-Hess-Kinderkimik, Bremen 

Replacement therapy for children with haemophilia A and for von 
Willebrand disease postoperatively administered by continuous infusion is 
efficacious and reduces the requirement for factor VIII as was shown by various 
authors. Schulman et. al. demonstrated that many factor concentrates are stable 
in plastic polypropylene containers over several days and even weeks. Since the 
factor VIII level is kept steady above the level where there is an increased risk 
of haemorrhage, continuous infusion is haemostatieally safer and more 
efficacious than bolus injections. Another advantage is a progressive decrease of 
clearence during the first days after surgery which leads to a substantial reduction 
of factor concentrate consumption by avoiding the innecessary peaks of bolus 
injections. 

Three children with severe form of haemophilia A undergoing elective 
surgery received continuous infusions with Beriate HS R. Before surgery, patients 
got bolus injections to raise the factor VIII levels to more than 80 %. During 
continuous infusion factor VIII levels were measured two to three times a day 
and the infusion rate of 4 to 5 IU/kg/h could be reduced on the second or third 
day to 2-3 IU/kg/h. The clinical efficacy was excellent with no bleeding events. 
In 2 children with vWd also undergoing elective surgery continuons infusions 
with Haemate HS R were performed in the same way. No bleeding events were 
observed in both patients. 

None of the patients developed postoperative wound infections. The 
overall doses of F VIII concentrate were about 20-30 % lower than those 
required during replacement therapy with bolus doses. 
References: 
Schulman S, Varon D, Keller N at al. Monoeloanl Purified F VIII for Continuous Infusion: Stability, 
Microbingieal Safety and Clinical Exl~riance. Thromb Hanmost 1994:72:403-7 
Martinowitz U, Sehulman S, Gitel S nt al. Adjusted dose continuous infusion of factor VIII in 
patients with haemophilia A, Br J Haematol 1992; S2:729-34. 
Sehulman S, Gitel S, Martinowitz U. The stability of factor VIII cencentrates at~r reconatitution. Am 
J Hematol 1994; 45:217-23. 
Morfini M, Lee M, Messori M. The design and analysis of half-life and recovery studies for factor 
VIII and factor IX. Thromb Haemost 1991; 66:384-6 
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IDENTIFICATION OF THE CYTOPLASMIC ANTIPROTEINASE IN HUMAN 
PLATELETS 
Matthias Riewald and Raymond R. Schleef. 
Dept. of Vascular Biology, The Scripps Research Institute, La Jolla, California 

Thrombin is the central bioregulatory enzyme in hemostasis. Incubation of platelets 
with l~I-thrombin leads to the formation of Mr 77 kD complexes between lzsI- 
thrombin and platelet-associated protease nexin-1 (PN-1). This study was initiated to 
investigate the characteristics of two additional SDS-stable complexes (i.e., Mr 58 
kD and Mr 70 kD) of t~I-thrombin and platelet proteins that have been inconsistently 
observed earlier. We demonstrate the formation of SDS-stable complexes between 
t~-thrombin and proteins in platelet lysates that are not released upon stimulation 
with PMA. These complexes migrate with an apparent Mr of 70 kD under reducing 
SDS-PAGE (samples heated to 100~ for 3 rain) and 58 kl) under non-reducing 
SDS-PAGE (37~ 10 rain). To determine whether a product-precarsor relationship 
between the Mr 70 kD and Mr 58 kD complexes exists, the Mr 58 kD complex was 
excised from the gel, eluted, heated under reducing conditions (100~ 3 rain), and 
re-analysis by SDS-PAGE revealed that the complexes migrated at 70 kD. Further 
studies indicated that thermal-mediated unfolding at temperatures higher than 80~ 
results in the different apparent molecular weight of complexes between a single 
piatelet protein and z25i-thrombin. Preincubatiou of platelet lysates with potyeiunal 
antibodies against the placental thrombin inhibitor / cytoplasmic antiproteinase 
(CAP; a recently cloned member of the serine proteinase inhibitor superfamily), 
inhibited formation of these Mr 58 and 70 kD complexes, whereas polyclonal ami- 
PN-1 inhibited only the formation of the Mr 77 kD complex, and control antibodies 
had no effect. Vestigial mRNA from platelets and mRNA isolated from 
megakaryoeytic cell lines (i.e., PMA-indueed HEL-colls, DAMI-colls) was reverse 
transcribed and PCg-amplified utilizing specific primers for CAP, as well as von 
Willebrand factor as a control. The detection of appropriately-sized reaction 
products suggests that CAP is synthesized in megakaryeeytes during the development 
of platelets. The intracellular target protense(s) and the physiological role of this 
serpin are currently unknown, but the presence of this potent protease inhibitor within 
platelets may be a mechanism to regulate protease activity during 
megakaryocytopoiesis or during cytoskeletal rearrangements. Whether CAP, that 
may be released into the extracellular milieu from decomposing platelets and/or 
microparticles in a thrombns, plays a role in modulating thrombin activity m ~ v o  
remains to be determined. 



A50 

P196 

DETERMINATION OF FUNCTIONALLY ACTIVE THROMBOMO- 
DULIN IN HUMAN PLATELETS 
Keller M., Unkrig C., M011er-Berghaus G., and P0tzsch B. 
Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

The protein C (PC) anticoagulant pathway is initiated by binding of 
thrombin to its endothelial cell receptor thrombomodulin (TM). Since 
inherited deficiencies of PC or its cofactor protein S are associated 
with severe thrombophilia, it has been speculated that deficiency of 
TM could be an additional risk factor for thrombophilia. The localiza- 
tion of TM within the EC membrane, however, makes functional 
analysis of TM in plasma samples impossible. Since functional acti- 
ve TM has been identified in megakaryocytes and platelets, it has 
been studied whether platelets could be an alternative source for the 
diagnostic analysis of TM. Usually, TM activity is determined by a 
cell surface assay measuring the rate of PC activation through 
thrombin/TM complexes. Since incubation of platelets with thrombin 
will result in immediate platelet activation and aggregation, this 
approach is not useful to determine TM activity in platelets. In order 
to overcome this problem, a TM activity assay using cell lysates was 
developed. Recombinant (r) thrombomodulin was used to construct 
a calibration curve. The detection limit of the TM assay was 0.1 ng 
rTM, and the coefficients of intra- and inter-assay variations were 
calculated as 6.16% and 7.96%, respectively. In prelimary experi- 
ments the number of platelets isolated from 30 ml of citrate 
anticoagulated blood were found to be sufficient for TM analysis. 
Studying plasma samples of 35 healthy female and 48 healthy male 
blood donors mean concentrations of functional active TM of 3.22 
ng/10 s platelets and 2.18 ng/109 platelets, respectively, were 
measured. Comparing these data with immunological data it 
becomes evident that only 1-2% of total platelet TM is functional 
active. Nevertheless, the data presented demonstrate that platelets 
contain functional active TM and that determination of TM activity in 
platelets offers one possibility to analyze TM activity in patients. 
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OXO-HT IS AN ENDOGENOUS THROMBOXANE A2 RECEP- 
TOR ANTAGONIST FORMED VIA THE THROMBOXANE SYN- 
THASE PATHWAY. 
Ruf A), Mundkowski R. 2, Hofmann U. 2, Patscheke H. 1, Meese C.O. s 
lMedizinisch-Diagnostisches Institut, Klinikum Karslruhe. 2Dr. Margarete 
Fischer-Bosch Institut fur Klinische Pharmakologie, Stuttgart, 3Schwarz 
Pharma AG, Mohnheim. 

Thromboxane synthase forms thromboxane A2 (TXA2) and 12(S)-hy- 
droxy-heptadeca-5(Z)-8(E)-10(E)-trienoic acid (HI-IT) at equimolar 
amounts. Twelve-oxo-heptadeca-5(Z)-8(E)-10(E)-trienoic acid (oxo-ttT) 
is the primary metabolite of HHT and has been described to be an inhibitor 
of platelet aggregation (Hecker M. and Ullrich V. 1988, Eicosanoids 
1:19). In order to characterize its mode of action, the effects of oxo-HT 
on platelet activation induced by thrombin, ADP, platelet activating factor 
(PAF), and the stable TXA2 mimetic U46619 were investigated. Oxo-HT 
was prepared biosynthetically as well as chemosynthetically, purified and 
incubated with aspirinized washed platelets for two minutes prior to 
stimulation. Fibrinogen binding and expression of P-selectin were deter- 
mined by flow cytometry upon immunolabeling with anti-fibrinogen and 
anti-P-selectin antibodies, respectively. Platelet aggregation was measured 
by conventional aggregometry. Oxo-HT (100 nmol/1 - 100 gmol/1) had no 
effect on platelet activation induced by thrombin (0,06 U/ml), ADP (1 
gmol/l) or PAF (0.1 lamol/l). In contrast oxo-HT specifically inhibited fi- 
brinogen binding (IC50 ~ 0.5 lamol/1) and expression ofP-seleetin (ICs0 = 1 
gmol/l) induced by U46619 0.5 and 0.1 gmol/l, respectively. Oxo-HT also 
inhibited the U46619 induced platelet aggregation (IC50 -=- 1-2 gmol/l). 
Thus oxo-HT acts as a TXA2 receptor antagonist, which may contribute to 
the regulation of TXA2-induced platelet aggregation and secretion in vivo. 
(Sup. by the Robert Bosch Foundation, Stuttgart) 
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Preparation of thrombospondin from platelet-richdolasma (PRP) 

Bassus S, Wegert W, Kehrel B#, Huang S, Seifried E, 
Kirchmaier C M 

Red Cross Blood Transfusion Service Hessen 
J. W. G. University Frankfurt; # University Clinic MOnster 

Comparing thrombospondin (TSP) yield from different 
isolation procedures is diff icult because of the methodical 
differences and a varying age of PRP used. We developed a 
two-step method with standardised starting conditions, i. e. 
fresh PRP , max. two hours from preparation and compared 
this method to standard isolation procedures. Two whole blood 
donations were used for a preparation. Washed platelets were 
stimulated with thrombin (1.5 U/ml, 37~ min), protease 
activity was inhibited by hirudin (3 U/ml) and DIFP (1 raM). 
Cellular fragments and microsomes were separated by 
centrifugation (700 g, 5 min; 48.000 g, 30 min).The clear 
prote in solution was further purif ied by HiTrap heparin affinity 
chromatography and a following Mono Q ion exchange 
chromatography using a NaCI gradient (0-2 M) on an FPLC 
system. 
1.6 mg of thrombospondin were isolated within a total 
separation time of 60 min. Purity of the isolated fraction was 
proved by SDS-PAGE showing no addit ional proteins (Fig. 1). 
40 samples run on this procedure show highly reproducible 
results (r = 0.9). Thrombospondin-binding studies are now 
made feasible without long-term planning and set-up.This 
method may be a helpful tool for further character izat ion of 
platelet-TSP-rece ptor. 
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IMMUNOTHROMBOCYTOPENIA (ITP) DURING PREGNANCY: 
A REPORT OF A LIFE-THREATENING CASE 

Stiemer B., Kreuser E.-D.l,.Berdel W.E. 1, Hopp H., Opd F., Senger D., 
Sanff K. 2, Weitz.el H.K. 

Dept. Obstetrics & Gynaecology,'Dept. Haematology 1, Dept. Anaesthesia 2, 
Klinikum Benjamin Franklin, Free University of Bedin 

Immunothmmbocytopenia is an uncommon condition also encountered during 
pregnancy, with potential for severe haemonhage. A 23 year old women, at 27 
wks of pregnancy, was referred with epistaxis, macrohaematuda and a 
thrombocyte count of 4000 per pl (norm > 100,000). Immunoglobulin (30g/day) 
and corticoid (125 mg/day Solu-DecorUn) therapy was commenced upon bone 
marrow cytology indicative for ITP. Gingivial and conjunctival bleeding were noted 
on day 2, with a thrombocyte count of 1000 per pl and a haemoglobin level of 
<gg/dl. Thremohocyte and red blood cell transfusions were commenced. 
Haematemesis occured on day 3. Joint and back pain were noted on day 5, with 
sensory and motor deficits in the left leg and hand observed a day later. Between 
day 6 and 7, the patient suddenly developed severe dyspnoea. An X-ray showed 
massive bleeding into both lungs. She was intubated and transferred to intensive 
care. An emergency splenectomy was undertaken later on day 7, immediately 
following a massive transfusion of threrepocytes. No severe bleeding was 
encountered during the operation, and the mother and fetus remained in 
satisfactory health. The elevated thrembocyte levels, resulting from the transfusion 
during surgery, initially declined. From day 2 onwards, however, the thrombocyte 
levels began to increase substantially, reaching 200,000 per ld by day 4. 
Immunoglobulintherepy was stopped. On day 5 after splenectomy the patient 
suffered from a premature rupture of the membranes (PROM). Signs of amnion 
infection were observed a day later, together with fetal tachycardia and reduced 
fetal movement. A caesarean section was performed on day 7 after splenectomy 
without complications (29 wks pregnancy), in the presence of a thremhocyte count 
of 450,000 per pl. After 5 days under intensive care, the women was transferred to 
the postnatal ward. Steroid therapy was then reduced, stepwise, before discharge 
3 wks later. The baby was discharged 2 mths later without ever having expressed 
signs of thrombocytopenia. Both the mother and baby continue in good health. 
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PLATELET HYPERSENSITIVITY TO HEPARIN AND INCREASED 
INCIDENCE OF HEPARIN INDUCED THROMBOCYTOPENIA (HIT) IN 

LEG ATHEROSCLEROSIS 

C.B. Reininger, AJ. Reininger, B. Steckmeier, R. Lasser, L. Schweiberer, A. 
Greinacher 
Klinikum Innenstadt LMU MUnchen, Anatomisches Inst. TU Mtinchen, Inst. f. 
Transfusionsrnedizin d. Jastus Liebig Univ. Giessen, MEDIS Inst. GSF- 
Forschungszentrum Neuherberg 

In patients with peripheral arterial disease (PAD), we sought to clarify and 
substantiate our earlier reports of platelet hypersensitivity to perioperative 
heparin administration upon vascular surgery. Before and after incubation of 
platelet-rich plasma with unfractionated (UH) and low molecular weight heparin 
(LMWH), real-time quantitative assessment of the platelet function of 10 healthy 
volunteers and 18 PAD patients was performed via Stagnation Point Flow 
Adhesio-Aggregnmetry (SPAA). Platelet adhesion is regularly observed, but the 
occurrence of spontaneous aggregation is pathologic. In 14 patients the 
perioperative platelet function and count were measured at regular intervals and 
the heparin induced platelet activation assay (HIPA) was performed 
preoperatively and after 10 days of heparin therapy. 
Baseline adhesion values in patients were twice that observed in the control 
group (p < 0.001) and spontaneous aggregation was seen in 9 patients (50%) and 
no controls. In controls UH led to a 17% (range: -10% to 63%) and LMWH to a 
7% (-26% to 46%) increase in platelet adhesion. The presence of UH led to 
aggregation in 2 controls. In patients UH increased adhesivity by 24% (18% to 
85%) and LMWH by 22% (13% to 53%). Incubation with both UH and LMWH 
led to massive platelet aggregation in 5 of the 9 patients, in which aggregation 
was not observed prior to incubation and up to 3-fold in the remaining 9 patients. 
Postoperative increases in platelet function and decreases in platelet count were 
significant (p < 0.001). 8 patients (57%) experienced a postoperative drop in 
platelet count of > 50%. Preoperatively the HIPA assay revealed no evidence of 
antibodies, whereas after heparin administration antibodies were verified in 3 
(20%) patients mad in 5 (36%) their presence could not be ruled ont. 
A hypersensitive platelet response to heparin in PAD patients was verified by 
enhanced in vitro reactivity, postoperative drop in platelet count and by the 
increased presence of HIT antibodies. These findings suggest that a thrombin 
antagonist that does not interact with platelets is necessary for optimal 
perioperative prophylaxis in this type of patient. 
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AUTOERYTHROCYTE SENSITIZATION - A CASE REPORT 

A.C. Matzdorff, B Kemkes-Matthes, H. Pralle 

Dpt. of Internal Medicine, Hematology/Oncology Division, Justus- 
Liebig-University, Giessen, Germany 
Case: We present the case of  a 30-year-old woman, who complained of  

painful, itching bruises. Examination showed tender bruises with a slightly 

erythematous margin on both thighs. She also had bruises on her back and 

both arms. Laboratory evaluation was entirely normal, there was no clotting 

abnormality detectable, tourniquet test and bleeding time were normal. The 

patient's past medical history was significant for multiple hospital admissions,: 

including surgeries and for neurologie disorders. The patient appeared emo-' 

tionally labile. She worked as a paramedic. To confirm the tentative diagno- 

sis of  autoerythrocyte sensitization different preparations of  the patient's own 

blood were injected intradermally. Within 24 hours she developed tender 

bruises, most pronounced at the site where whole erythroeytes bad been in- 

jected. For technical reasons, however, factitious bruising cannot entirely be 

ruled out. After the diagnosis was presented to the patient she reacted hostile 

and did not attend follow-up visits. 

Discussion: Autoerythrocyte sensitization (synonym: Gardner-Diamond syn- 

drome) as well as factitious purpura are rare syndromes, probably related to 

the Muenchhausen's syndrome complex. They should be considered when 

patients present with painful ecchymoses of unknown etiology, a long list of  

previous medical diagnoses and interventions, and with signs suggestive o f  a 

personality disorder. 
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Demonstration of a rifampicin-dependent IgG antibody against plate- 

let glyeoproteineomplex Ib/IX 

Meyer 0.,  Korte M., Schmidt K., Ltffel J., Riess H., Salama A. 

Freie Universit~it Berlin, Universit~itsklinikum Rudolf Virchow, Abtei- 
lung Innere Medizin m.S. H~matologie und Onkologie, Blntbank 

The detection of  drug-dapendent antibodies (ddab) against platelets is 

problematic due to many aspects. Hitherto, the causative antibodies in ri- 

fampicin induced immunethrombocytopenia have been demonstated only 

in two of  d e  few yet reported cases. The first antibody was demonstrated 

in the so-called complement fixation test, and the second antibody was 

detected by the immunfluorescence test. In the present report we describe 

an additional rifampicin-dependent IgG antibody in a 27-year old male 

with a severe thrombocytopenic purpura (platelet counts 5 x 109/1) 

developed within two days after the readministration of  rifampicin. On 

admission, rifampicin was discontinued and the platelet count began to 

rise and reached 117 x 109/1 on the third day. The patient was discharged 

from hospital in good condition. 

Testing by enzyme linked immunosorbend assay (ELISA) disclosed a 

strongly reactive IgG rifampicin-dependent antibody in patient's serum 

that reacted only with platelet glycoprotein Ib/IX as demonstrated by the 

highly specific monoclonal antibody-specific immobilisation of  platelet 

antigens (MAIPA). This finding indicates that the antibody is directed 

against a "neoantigen" that may result from a subtile interaction between 

the drug and platelet GP Ib/1X. 
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CRYOPRESERVATION OF PLATELET CONCENTRATES: 
METABOLIC, MORPHOLOGIC AND FUNCTIONAL CHANGES 

M. Brck 1, M.U. Heim 1, W. Mempel 2 
Institut of Transfusion Medicine, University of  Magdeburg 1 and 
Transfusion Center, University of Munich ~, Germany 

In hematologic patients receiving chemotherapy 40-60% of single donor 
platelet concentrates (PC) do not result in a sufficient posttransfusion 
platelet increment. Since this problem is mainly due to HLA- or platelet 
specifc alloantibodies, the transfusion of autologous platelets obtained 
during intervals of  chemotherapy becomes more and more a matter of  
interest. However, at room temperature platelets can be stored only for 
5 days. The present paper describes a modified method for 
cryopreservation of platelet concentrates and reports about metabolic, 
morphologic and functional changes. 
Mqtfrials and methods: After addition of 5% DMSO PC (3.85=0,2 x 
10 t*  platelets) were deep-frozen in liquid nitrogen. After 24 hours 
platelets were thawed (37 ~ washed and resaspended in autologous 
plasma. Samples for analysis were taken after isolation (A), addition of 
DMSO (B), thawing (C), washing (D) and resuspension (E). 
Results: Recovery was measured to be 91,i 5=2.0%. Whereas mean 
platelet volume increases during cryopreservation (A: 7 ,9+0.2 ,  B: 
7.8+0.2,  C: 8 .6+0.2 ,  E: 8 .6+0.2  fl), intracellular calcium con- 
centratioo~ are decreased (A: 2.11+0.08, E: 1.895=0.07 
/~Mol/101Uplatelets). Aggregability is reduced by the deep freezing 
process (e.g. collagen 2.5/zg/250#1: A 95+1,4%, E 645:26.8%; 
serotonin release A 39.4 5= 7.9 %, E t 9.1 5:3.8 %; in vitro bleeding time: 
A 169+25.3s, E 438+16.0s).  On platelet surface expression of GMP 
140 is increased (mean fluorescence intensity: A 228+8.7,  E 
2985=8.8). In contrast, the ability of  platelets to express LIBS1 after 
stimulation is diminshed (A 2075=32,2, E 1785=10,4). Electron 
microscopy reveals a partial degranulation of the cells. 
Conclusions: Although cryopreserved platelets are characterized by a 
residual hemostatic capacity, several metabolic, morphologic and 
functional changes could be observed. This could be due to an 
activiation process during cryopreservation. Therefore, further 
experiments have to be performed to improve the functional integrity of 
cryopreserved platelets. 
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EXPERIENCES WITH DIFFERENT THERAPEUTIC REGIMENS 
IN P A T I E N T S  W I T H  I D I O P A T H I C  THROMBOCYTOPENIC 
PURPURA (ITP)  

Wendisch, J., G. WeiBbach, GL. Heubner and Elke Siegert 

Medical Faculty of the Technical University, Department of 
Pediatrics, Dresden, Germany 

Altogether 41 children and adolescents with acute (28) and 
chronic (13) ITP have been followed up since 1989 . We report 
our experiences about the therapy in these patients. 
Only one child was without any treatment. Forty patients were 
treated because of ptalelet counts below 30 x 109/1 and/or 
bleeding episodes. Different therapeutic managemants were 
used: corticosteroid pulse and high-dose intravenous gamma 
globulin (IVIG) therapy separately or combined and 
splenectomy as well as. 
Seventeen patients achieved complete remissions after one to six 
corticosteroid pulse therapy periodes Seven were successfully 
treated with IVIG. Three responded on a combined corticoid and 
IVIG therapy. In eight patients with chronic ITP splenectomy 
was necessary. Five of them are still under remission now. 
Eight patients with chronic and 5 patients with acute ITP 
relapsed after different therapeutic managements. In this case 
we per fo rmed  a combined  therapy  with h i g h - d o s e  
methylprednisolone (10-30 mg/kg b. w.) and IVIG. In 28 
treatment episodes we observed a rapid increase of the 
thrombocyte count. Only three patients achieved a long lasting 
remiss ion .  
We conclude that the chronic outcome of ITP seems to be 
independent on the treatment schedule. But the combined 
therapy cons i s t ing  of  IVIG ( l g / k g )  and h igh -dose  
methylprednisolone (10-30mg/kg) provokes a prompt rise of 
platelet counts in most cases. We recommend this therapy for 
emergency events and before surgery. 
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E F F E C T  OF ASTRAGALOSIDE ON THE INDUCTION O F  
F I B R I ~ O L Y T I C  POTENTIAL IN CULTURED HUMAN 
UMBILICAL VEIN ENDOTHELIAL CELLS 

ZHANG WJ 1,2, WOJTA j1, and BINDER BR I 

1Lab Clin. & Exp. Physiology, Dept. of Medical Physiology, University of Vienna, 
Vienna, AUSTRIA. 2Dept of Physiology, Beijing University of Traditional 
Chinese Medicine, Beijing P.R.CHINA 

We have previously reported that Notogiusenoside R1 (NR1) increases the synthesis of 
tissue-typo plasminogen activator (t-PA) in cultured human umbilical vein endothelial 
cells (I-1UVECs) (Zhang et at. Arteriuscler. Thromb. 1994; 14:1040-1046). It was the aim 
of this study to investigate whether Astragaloside (ASI) which is purified from a Chinese 
herb drug Astragalus membranceus (Fisch)Bge. and has a basic chemical structure 
similar to that of NRI can also induce the fibrinolytic potential of endothelial cells. 
When confluent cultures of HUVECs (passage 2 to 3) were conditioned with ASI, a dose- 
(0.01 to 100 Itg Agllml) and time-dependent increase in t-PA and decrease in 
plasminogen activator inhibitor-I (PAI-1) synthesis was observed, which was significant 
from 1 pg ASI/mL and from 12 hours of incubation with 100 Ixg ASIImL on. t-PA 
antigen increased from 4.1_+0.3 rig/105 coils/24 hoursto 9.7._+0.4 rig/105 coils/24 hoursz 
whereas PAI-1 antigen decreased from 641_+86 rig/10 -~ cells/24 hours to 318+18 ng/10 J 
cells/24 hours .on addition of 100 pg ASIImL. As judged from fibrin autography and 
reverse fibrin autography, t-PA activity and t-PA-PAI-I complexes reached a maximal 
stimulation of 3-and 5-fold, respectively, whereus PA/-I activity decreased to 300 in the 
conditioned media of HUVECs treated with 100 itg ASI/mL for 24 hours. On Northern 
blot analysis of RNA obtained from both ASI-stimalated and control HUVECs, t*PA 
SlX~fic mRNA increased 2-and 2.5-fold in HUVECs treated with 100 tag ASI/mL for 6 
and 12 hours, whereas PAI-1 mRNA levels were inhibited by 1001tg ASI/mL to 55% (2.2 
kb) and 72% (3.2 kb), 66% (2.2 kb) and 88% (3.2 kb), and 19"/0 (2.2 kb) and 41% (3.2 
kb) of control after incubation for 6, t2 and lg hours respectively. When 1 pg/mL of 
cycloheximkle was present, the effects of ASI on t-PA and PAI-I mRNA expression 
were not abolished. In conclusion out data give evidence that ASI can increase the 
fibrinulytic potential of endothelial ceils by not only inducing t-PA but also reducing 
PAI-I expression independently on de novo protein synthesis. If such an effect would he 
operative in vivo a role for ASI in therapeutically modulating the fibrinolytie capacity 
can he imagined. 
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SIGNIFIANCE OF THE THROMBOCYTE iHMUNOLOGY FOR AN 
EFFECTIVE HEMOSTASIS IN PATIENTS ~TH MALIGNANT 
HEMOTOLOGICAL DISEASES 

Barz, D.,  Anders,  O., Hentsche l ,  J . ,  Freund, M. 

Department o f  Transfusionmedicine and D i v i s i o n  of  
Hematology and Oncology,  U n i v e r s i t y  Rostock 

The immuno log ica l  c o m p a t i b i l i t y ,  c l i n i c a l  and 
preparative factors are very important for the 
success of platelet concentrates. The 
maintenance of a normal hemostasis are necessary 
10-20 GPT/I in patients with thrombocytopenia. In 
this disorder, transfusion of platelets for 
decreasing of bleeding are very usefui1 and 
important. The immune thrombocytopenic purpura is 
a relatively common hematologic disorder 
characterized by piatelet destruction caused of 
autoantibodies and alloantlbodies against HLA- 
and platelet specific antigens. In a select 
material of patient with hematologic-onkological 
diseases (n=224) and long-term platelet trans- 
fusion t he rapy  we i n v e s t i g a t e d  the f requency of 
the antibody formation and their importance for 
the t r a n s f u s i o n  e f f e c t .  15% of  124 p a t i e n t s  had 
a u t o a n t i b o d y ,  6% H L A - a l l o - a n t i b o d y .  In  11% we 
c o u l t  found a combinat ion  of p l a t e l e t  s p e c i f i c  
and H L A - a l l o a n t i b o d i e s .  We demonstrate in  some 
cases the n e g a t i v e  i n f l u e n c e  of  a n t i b o d i e s  on the 
t r a n s f u s i o n s e f f e c t .  An i n compa t i b l e  p l a t e l e t  
t r a n s f u s i o n  is r e s p o n s i b l e  for  the decrease of 
p a t i e n t ' s  p l a t e l e t  counts causing an inc rease o f  
bleedings. Therefore, we recommend a continue 
antibody screening in patient with long-term 
p l a t e l e t  suppor t .  
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DICLOFENAC COUNTERACTS ENDOTOXIN INDUCED TISSUE 
FATOR SYNTHESIS BY ENDOTHELIAL CELLS AND 
MONOCYTES 

W.Speiser, S.Kapiotis 

Clinical Institute of  Medical and Chemical Laboratory Diagnostics, 
University of Vienna 

Endothelial cells and monocytes were shown to synthesize tissue factor 
TF in response to bacterial lipopolysaccharide LPS. In the present study 
various non steroidal antiinflammatory drugs NSAID (acetylic salicylic 
acid; diclofenac, indomethacin, sulindac, naproxen, ibuprofen, ketoprofen, 
fenoprofen; mefenamic acid; phenylbutazone and piroxicam) were tested 
for their ability to influence pyrogen induced TF production by these cells. 
Out of  these NSAID diclofenac was found to exert neutralizing activities 
against pyrogen induced EC and monocyte "IF synthesis. The clotting 
time in a one stage prothrombin time like clotting assay of  cell lysates o f  
human umbilical vein endothelial cells HUVEC incubated with LPS (1 
ug/ml , 4 hours) measured 65.3 +- 9.4 sec (unstimulated control cells 
t20.6 +- 24.8 sec, n=3). Coincubation of  HUVEC with LPS and 
diclofenac (100 uMA) resulted in markedly prolonged clotting times 
(103.9 +- 11.9 see, p<0.001) compared with HUVEC treated with LPS 
alone. LDH release and trypanblue exclusion demonstrated no eytotoxic 
effect o f  LPS or diclofenac. The clotting time of  human blood 
mononuclear cell fraction MNC incubated with LPS (1 ug/ml ,  4 hours) 
measured 60.3 +- 12.5 see ( unstimulated control cells 180.6 +- 27.4 
see). Coincubation of  MNC with LPS and diclofenae (100 uM/l) resulted 
in markedly prolonged clotting times (108.3 +- 10.4 see, p<0.001) 
compared with MNC treated with LPS alone. We conclude from our 
experiments that the NSAID diclofenac exerts a protective effect on 
endothelial cells and monocytes against endotoxin induced "IF synthesis. 
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RESPONSIVENESS TO PYROGENS OF HUMAN ENDOTHELIAL 
CELLS DERIVED FROM DIFFERENT VASCULAR REGIONS 

Speiser W, Kapiotis S, Wojta J, Binder BR 

Clinical Institute of  Medical and Chemical Diagnostics and Dept of 
Medical Physiology, Lab Clin Exp Physiol; University of Vienna, Austria 

The regulatory functions of  endothelial cells within the blood coagulation 
and the immune system are influenced by pyrogens. It was shown for 
human endothelial cells EC that pyrogens have stimulating effects on 
prothrombotie EC avtivities (induction of tissue factor, downregulation of 
thrombomodulin) and on the interaction of these cells with leukocytes 
(expression of  adhesion molecules). In the present study EC derived from 
skin (human skin microvascular endothelial cells, HSMEC), from 
pulmonary artery (human pulmonary artery endothelial cells, HAPEC) and 
from arteria basliaris (human arteria basilaris endothelial cells, HABEC) 
were compared with human umbilical vein endothelial cells HUVEC with 
respect to their reactivity against pyrogens. It was found that the types of 
EC investigated revealed similar patterns of reactions in response to 
pyrogens. Using a one stage clotting assay we could demonstrate a 
significant increase in tissue factor content of  HUVEC, HSMEC, HAPEC 
and HABEC during incubation with TNF (500 U/ml, 4 hours). 
Thrombomodulin surface activity, determined by a chromogenic assay, 
decreased under the influence of this mediator. The expression of  the 
adhesion molecules ICAM-1, VCAM-1 and ELAM-1 on the surface of  
EC was measured by FACS analysis. During incubation with endotoxin (1 
ug/ml, 18 hours) ICAM-1 and VCAM-1 surface expression of  EC was 
markedly upregulated in all types of EC investigated. Similar resluts were 
obtained for ELAM-1 (1 ug/ml endotoxin, 4 hours). We conclude from 
our results that the reactivity patterns against pyrogens are similar in many 
parts of the human circulation. 
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Measurement of factor VII antigen in the supematant of non-stimulated and 
endotoxin stimulated HUVEC and their extracellular matrix (ECM) by 
ELISA methods 

Breer, T.; Zimmermann, E.R. 
Institute of Vegetative Physiology, Westfa.lische Wilhelms Universit~'t, 
Miinster 

Factor VII,, the first enzyme in the extrinsic pathway of blood coagulation 
binds to tissue factor (T.F.) and triggers the coagulation cascade. The 
reported Ka-value for this complex is about 7 pM. 
Factor VII was isolated from PPSB by anion exchange chromatography on 
MonoQ with the FPLC-system. The purified factor VII was than diluted 
with PBS containing Ca :+ and Mg 2+ and 0.1% HSA to a concentration of 1 
nmol/l and added to the human umbilical vein endothelial cells (HUVEC) 
stimulated with 1 ~tg/ml Endotoxin or not stimulated and their ECM. The 
amount of bound factor VII was calculated from time samples which were 
taken from the supernatant. The antigen was measured by indirect sandwich 
ELISA, which could detect the antigen in the range from t nmoVl to I6 
pmol/1. It was discovered that the purified factor VII was bound to the 
stimulated endothelial ceils within some minutes. The calculated amount of  
factor VII bound per cell was about l0 s after 4 hours of stimulation with 1 
~tg/ml endotoxin. The non-stimulated HUVEC bound 0.6x106 molecules of  
Factor VII. After 22 hours of stimulation there were only 0.4x106 molecules 
of Factor VII respectively 0.3x106 for non-stimulated ceils detectable. The 
same studies were performed with diluted PPSB concentrate. In this 
investigations a much lower amount of  bound factor VII was detected. The 
measurement of ECM bound factor VII showed a much larger decrease of  
the antigen in the supernatant compared with the experiments on the cell 
surface. These results suggest that factor VII can not only bind to its 
specific receptor but to other receptors as well. 
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Course of  thrombemodulin of patients with angina pectoris and percutaneous 
transluminal coronary angioplasty (PTCA) 

J.Lotz ~ , G. Harrier ~, H.-J.Rupprecht 2, C. Bickel 2, W.Prellwitz z 

I Institute of  Clinical Chemistry and : 2rid Medical Clinic 
Johannes Gutonberg-Universit~tt Mainz 

Thrombomodalin (TM) as a thrombin receptor on endothelial cell surface is released 
into plasma following a cell injury. 

TM was determined in 27 patients with stable angina pccteris (AP) and in 17 patients 
with unstable AP (Braunwald-Classiftcation: IbB/C, III-B/C) undergoing PTCA. The 
concentration of  TM was measured before PTCA as well as 4, 8 and 24 hours after 
PTCA. In beth groups the TM levels increased significantly a l~r  PTCA (table). 
However there were no significant differences between these groups. The same 
schedule was used to investigate 12 patients with coronary dissection and 
Palmaz-Sehatz stent implantation. The TM results were not significant differont from 
the comparison groups. 

TM (pg/L) before PTCA 4 h 8 h 24 h 

PTCA (N=27) 20.6 *** 24.9 26.4 28.5 *** 
stable AP (17.2 - 29.4) (21.2 - 31.0) (21.0 - 36.3) (23.1 - 33.6) 

PTCA (N=17) 20.6 "~ 23.9 24,8 24.8 
unslable AP (18.2 - 33.3) (18.1 - 35.8) (19.7 - 35.5) (20.1 - 37.2) 

Stent (N=I2) 34.1 27.0 26.5 31.2 
dissection 02.8  - 35.6) (21.7 - 33.6) (18.5 - 28.5) (23.6 - 37.0) 

p < 0.01; "*" p < 0.001 ; values are given as median and interquartile range 

Conclusions: The mechanical intervention results in an increased release of  TM in all 
groups after 4-8 hours. The intracoronary implantation of  a stem shows no rneasumble 
differences in the course of  TM concentration. In addition to this the clinical 
elassifteation of  angina has neither influence on the basic value nor on the further 
COtlP~e. 
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Endothelin-1 is under the control  of the 
t ranscr ipt ion factors p50/p65 (NF-KB) and 

AP-1 

Peter Quehenberger*, Johannes Greten, Jutta v. 
Riedesel, Reinhard Ziegler, Peter Wahl, Wolfgang 
Speiser*, Angelika Bierhaus, Peter Paul Nawroth 
Medizinische Univ. Klinik I, Universit~t Heidelberg, 
*Allg.Krankenhaus Wien, KIMCL. Universit~t Wien 

Endothelin-1 (ET-1), a potent vasoconstrictor produced 
by vascular endothelial cells (EC) is induced by 
advanced glycation endproducts (AGEs). A time and 
dose dependent increase in ET-I-mRNA and antigen is 
seen after AGE stimulation. To investigate the molecular 
mechanism we studied the role of transcription factors, 
supposed to be involved in ET regulation. The ET-1 
promotor contains 3 AP-l-like sites and 3 potential NF- 
~B-like binding sites. Electrophoretic mobility shift assay 
(EMSA) showed dose and time dependent binding of 
AP-l-like proteins to the AP-l-like sites. While the 
proximal site had the highest affinity for recombinant AP- 
1, the distal site had the lowest affinity. Furthermore, 
after AGE stimulation the three NF-~B-like sites showed 
increased binding of NF-KB-like proteins. To confirm the 
role of NF-~B in ET-1 induction we performed 
cotransfection studies with ET-I promotor mutants. 
Overexpression of p50/p65 heterodimers led to an 
increase in ET-1 induction. ET-1 induction by NF-~B 
(p50/p65) or AGEs was suppressed, when cells were 
cotransfected with I-KB. Therefore we conclude, that AP- 
1 and NF-KB mediate AGEs induction of Endothelin-1. 
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ENDOTHELIN CONCENTRATIONS BEFORE AND AFTER MAXI- 
MAL CYCLE EXERCISE IN RELATION TO HEMOSTATIC VARIA- 
BLES 
Lothar R6cker ' and Martin M6ckel ~ with technical assistence o f  
Brigitte Heyduck and Klaus-Peter Westpfahl 
'Institute for Medical Physiology and 2Dpt. o f  Internal Medicine, Univ.- 
Hosp. Rudol f  Virchow, Free University, Berlin, Germany 

The vascular endothel ium plays a major role in the regulation of  
coagulation and fibrinolysis [1]. Physical activity mechanical ly stimu- 
lates (for example by shear-stress or stretch) endothel ial  cells to pro- 
duce procoagulatory or fibrinolytic substances [3]. Elevated concen- 
trations o f  endothel in sensit ively indicate endothel ial  damage [2]. 
We examined 15 male healthy subjects before and after cycle exer-  
cise to determine wether  physical work can influence endothel in 
concentrat ions in relation to hemostatic variables. Prothrombinfrag- 
ments (F1, F2) and thrombin-ant i thrombin-complex were measured 
to characterize the coagulat ion-system and tissue plasminogen acti- 
vator (t-PA) and plasminogen activator inhibitor (PAl - l )  were analy- 
sed as sensit ive markers o f  the fibrinolytic state. 
Results: Endothelin increased after exercise from 11 pg.m1-1 to 17.2 
pgeml 1 (p < 0.05). Correspondingly increased values of  hemostat ic 
variables were measured.  
Increased endothel in concentrat ions maybe one cause of  the activa- 
tion of  the hemostat ic system during physical exercise. 
References: 
1. Kapiotis S, Speiser W. Die Bedeutung der  Endothelzel le bei H~i- 
mostase u nd Fibrinolyse. Lab Med(1993)  17:142-145 
2. Malek A, Izumo S. Physiological fluid shear  stress causes down- 
regulation of  endothelin-1 mRNA in bovine aortic endothelium. Am J 
Physiol (1992)263:C389-396 
3. R6cker U Einflul~ k6rperl icher Leistungen auf  das H~imostasesy- 
stem. Erfassung durch sensit ive biochemische Marker. Dtsch Med 
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INFLUENCE OF INTERLEUKIN-1B, ENDOTOXIN AND DIACYLGLu ON THE 
FIBRINOLYTIC ACTIVITY OF THE ENDOTHELIAL CELLS. 

Razek, H.R.; Storok, J.; Zimmermann, E.R. 

Institute of Vegetative Physiology, Faculty of Medicine, MOnster University, 

The fibrinolytic activities of the human umbilical vein endothelial cells (HUVEC) 
were comprehensively studied in this work. HUVEC were cultured, and confluent 
cells were incubated with recombinant interleukin 1 (rac-lL-lb) (10 ng/ml), 
endotoxin (1 pg/ml) or diacylglycerol (500 IJM) in serum-free cultural medium for 4, 
8 and 12 hours, and tissue type plasminogen activator (tPA) and plasminogen 
activator inhibitor type one (PAl-l) were measured in their supernatant by ELISA. 
The incubation of endothelial cells with rec-lL-lb resulted in a co-ordinated 
decrease in the tPA release and increase in the PAl-1 release. The 
rec-lL-lb-mediated decrease in tPA appeared, however, to be less dramatic and 
more variable than the increase of PAl-1. Exposure of the cells to endotoxin 
increased the elaboration of PAl-1 from endothelial cells to their cultural medium. 
Endotoxin had nearly no effect on the release of tPA from the cells, where a trivial 
increase to that of the quiescent cells was noticed. Diacylglycerel showed a marked 
increase in tPA release and a decrease in PAl-1 release from HUVEC. The 
stimuletory effect of diacylglycerol on the tPA production suggests the involvement 
of the activation of protein kinase C as a common intracellular trigger mechanism 
for the induction of the tPA synthesis by HUVEC. However, the observed 
controversy in the effect of rec-lL-lb and endotoxin on the release of tPA and PAl-1 
to that of diacylglycerol suggests the involvement of another mediator in their 
mechanism of action. The minimal levels of tPA and PAl-l, revealed in cell lysate, 
in comparison with those in cultural medium, suggest a constitutive secretion of 
these enzymes from the cultured endothelial cells. In agreement, the incubation of 
HUVEC with the different agonists in the presence of actinomycin D resulted in the 
abolishment of the effect of these agonists, with a marked drop in the tPA and 
PAl-1 levels in both cultural medium and cell lysate, 
The presence of the PAl-2 arisen was quantitatively measured in the medium and lysate 
of HUVEC. The amount of the PAl-2 antigen in cell lysate was much higher than that 
released to cultural medium incubated for 12 hours with the cells. This reflects the 
possibility that PAl-2, on contrary to tPA and PAl-l, is stored afler synthesis inside the cell 
and released by the mechanism of stimulated release. 
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INHIBITION OF GUANYLATE CYCLASE IN ENDOTHELIAL 
CELLS WHICH SHOW HYPEREXPRESSION OF NO SYNTHASE 
Heller, R., *Bussolino, F., *Ghigo, D., *Pescarmona, G.P., *Todde, 
R., Till, U., *Bosia, A. 
Centre of Vascular Biology & Medicine, University of Jena, Erfurt, 

Dip. di Genetica, Biologla e Chimica, Universit~ di Torino, Italy 

Endothelial cells synthesize endothelium-derived relaxing factor which 
has been identified as nitric oxide (NO). NO is formed from intra- 
cellular L-arginine by two NO synthase (NOS) isoforms: a Ca ++- ++ dependent constitutive form and a Ca -independent form which can 
be induced by cytokines or endotoxin. NO is acting in a paracrine and 
autocrine manner via activation of guanylate cyclase (GC) and an 
increase of intracellular cGMP. 

The present study investigates NOS and the NO target GC in a 
middle T antigen transformed endothelioma cell line (tEnd. 1) and in 
human umbilical vein endothelial cells (HOVEC). NOS activity in 
tEnd.1 lysates, measured as formation of citrulline +(Cit), was h igh  
(Vmax 704 _+ 160 pmol Cit/min/mg protein), not Ca* -dependent and 
inhibited by 70% after 24 h treatment of cells with dexamethasone. 
Cytosolic GC activity in tend.1 cells was 0.25 _+0.08 pmol 
cGMP/min/ mg protein and was not affected by sodium nitroprusside 
(SNP; up to 2 mM). Accordingly, cGMP content of intact tend. 1 cells 
was low (0.04 +0.01 pmol/mg protein) and did not increase by 1 mM 
SNP. On contrary, HUVEC lysates showed a much lower NOS activity 
(Vmax 3.32 _+ 1.68 pmol Cit/min/mg protein) which was completely 
abolished when Ca ~-+ was omitted. Compared to tEnd.l, basal 
cytosolic GC activity in HUVEC was higher (1.4 +0.5 pmol cGMP/ 
min/mg protein) andcould be stimulated up to 10fold in presence of 1- 
50 /~M SNP. SNP (1 raM; 10 rain) also increased cGMP levels in 
intact HUVEC from 11 -+0.45 to 64.3 4-12.9 pmol/mg protein. 

Incubation of HUVEC with conditioned tEnd. 1 medium (CM) for 
24 h caused a Ca++-independent increase of NOS activity in cell 
lysates (300-800fold) which was inhibited by cyclohexl'mide or 
dexamethasone. However, cytosolic GC activity of HUVEC incubated 
with CM was reduced by 37% (basal) and 53% (SNP-induced). This 
inhibition is thought to be linked to the increase of NO synthesis and 
could be mimicked by 24 h preincubation of HUVEC with 1 mM SNP: 
cytosolic GC activity and cGMP levels were reduced up to 60% (basal) 
and up to 70% (SNP-induced). Our results suggest that a chronic 
exposure to high NO levels evokes a desensitization of GC which might 
constitute a protection against cGMP-mediated effects of NO. 
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HOMOCYSTEINE-INDUCED MORPHOLOGICAL CHANGES OF ARTE- 
RIAL ENDOTHELIUM AFTER ADMINISTRATION OF METHIONINE 
IN RATS 
Dietz W., Kaiser B., Glusa E., Riezler R.,* 
FSU Jena, Center for Vascular Biology and Medicine 
Erfurt, Germany and * SEVERI-MED, MUnster, Germany 

Homocysteinemia is a hereditary metabolic disorder 
associated with a high risk of thrombosis and 
atherosclerosis. Elevated blood levels of the 
sulfur-containing amino acid homocysteine can 
induce a loss of vascular endothelium as well as 
structural changes of endothelial cells. 
To study homocysteine-induced changes in vascular 
vessels, rats were fed for one or two weeks with 
200 mg/day of methionine which is known to be 
metabolized to homocysteine in vivo. At the end of 
the first or second week of the administration of 
methionine rats were anaesthetized and the mean 
arterial blood pressure (MAP) as well as the heart 
rate (HR) was measured. Thereafter, blood was drawn 
by cardiac puncture for determination of biochemi- 
cal parameters and the thoracal aorta was removed 
and used for electron microscopic studies. High 
doses of methionine did not lead to significant 
changes of body weight, MAP or HR. However, there 
was a significant increase in serum levels of 
homocysteine and cystathionine indicating 
consumption and/or deficiency of vitamin B 6. In 
electron microscopic studies damage and detachment 
of endothelial cells in the aorta of methionine- 
treated rats were observed. Furthermore, 
vacuolization in the cells and fragmentation of 
nuclei were seen. In contrast, in control animals 
the endothelial cell layer was intact and no 
abnormal morphological changes were found. 
The results suggest that methionine administered 
orally causes homocysteine-induced morphological 
changes in the endothelium of arterial vessels as 
well as a deficiency in serum levels of vitamin B 6. 
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THROMBIN-INDUCED PROLIFERATION OF SMOOTH MUSCLE CELLS IS 
INHIBITED BY DEFIBROTIDE AND DEFIBROTIDE-DERIVED APTAMERS 

T.-P. Zucker*, E. Bretschneider +, E. Glusa + and K. Schr6r 

Institute fflr Pharmakologie und *Klinisehe Anaesthesiologie, Heinrich-Heine- 
Uulversit~t Dfisseldo~ +Forsehtmgszentrum ftir Vaskut~e Biologic mad Medizin 
Erfurt, Friedfich-Schiller-Universitgt Jena 

Thrombin is a potent mitogen in vascular smooth muscle cells (SMC). 
Recently, it was demonstrated, that aptamers isolated from defibrotide, act as 
specific thrombin-antagoalsts in platelets (BBRC 200:933-937, 1994). The present 
study therefore investigates the effects of defibrotide-derived aptamers and related 
oligonuclcotides on proliferation ofthrombin-stimulated SMC. 

Cultivated SMC (passage 4-6) from bovine coronary arteries of adult animals 
were incubated in the presence of indomethacin (3 gmol/l) for 24 h with bovine 
thrombin (0.1-1.0 U/ml), TRAP6 (H-Ser-Phe-Len-Len-Arg-Asn-OH) (50 Bmol/1), 
PDGF-BB (20 ng/ml) or FCS (0.1-1%) and incubated for the same period of time 
with or without defibrotide, aptamers and hirudin (2 ATU/ml), respectively. Cell 
proliferation was assessed as [3H]thymidine-incorporation during the last 4 h. 

The [~l]thymidineqncorporation was stimulated by thrombin (0.3U/ml) abont 
3-fold (ECso = 0.3 U/ml) while TRAP6 showed no mitogenie effect. Both defibrotide 
and two different DNA-aptamers (5"-GGTTGG-NNN-GGTTGG-3") inhibited 
concentration-dependently the thrombin-induced [3H]thymidine-incorporation (IC~ 
= 10 gmol/l for defibrotide and 100 nmol/1 for aptamers, respectively) but also 
prevented the PDGFoBB- and FCS-stimulated SMC-proliferation. Hirudin, 
however, abolished the thrombin-induced SMC-proliferation selectively. In contrast 
to the effect observed on platelets, mismatched oligomers with a base composition 
identical to aptamers also showed a marked inhibition of the [3H]thymidins- 
incorporation, stimulated by the different mitogens used. This inhibitory effect was 
not due to cell damage, as assessed by trypan-blue-exehsion. In contrast, a 15 A- 
mer oligonucleofide did not alter the [3H]thymidine-incorporation. 

Defibrotide, a compound with known thromhin-inhibitory actions in vivo, and 
defibrotide-derived aptamers prevent SMC-proliferation in a concentration 
dependent manner. In contrast to their aetien on platelet-function, the effect on SMC 
appears to be dependent in part on their sequence but not on their aptamer structure. 
Current investigations focus on possible antisense mechanisms of the oligomers 
employed. 
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DIFFERENTIAL INHIBITION OF CLOT-ASSOCIATED THROMB1N 
BY VARIOUS ANTICOAGULANTS 

R. J. Klauser, W. Raake, E. Meinetsberger, N Breiter 

Departments of Chemistry and Pharmacology, Luitpold Pharma GmbH, 
81366 M~inchen 

Effective control of thrombus growth may be of special interest in clinical 
situations where a primary thrombus formation has already occurred like in 
established venous thrombosis or after angioplasty, to prevent vessel 
reocclusion. Therefore, several anticoagulants were investigated for their 
ability to inhibit clot-associated thrombin. 
Heparin and Fraxiparin were not able to induce inhibition of clot-bound 
thrombin in the presence of antithrombin III or heparin cofactor II. 
Glycosaminoglyean Polysulfate (GAGPS) and aprosulate were inactive in 
the presence of antithrombin III, but inhibited dot-associated thrombin in 
the presence of heparin cofactor II, albeit at comparatively high 
concentrations 
of > 20 gg/mU In the absence of cofactors, only aprosulate exhibited a 
significant thrombin inhibition at very high concentrations of> 50 gg/mL. 
r-Hirudin was not able to inhibit clot-associated thrombin even at a 
concentration of 0.1 Bg/mL. In contrast, the low molecular weight thrombin 
inhibitor Argatroban proved to be a potent inhibitor of dot-bound thrombin 
exhibiting an IC50 value of 1,3 ~aM. 
It is concluded that heparins acting by antithrombin III activation have no 
access to the active side &clot-associated thrombin. Heparinoids and 
heparin analogues which interact with heparin cofactor II can inhibit dot- 
bound thrombin. Of the two direct thrombin inhibitors r-hirudin and 
Argatroban only the low molecular weight compound Argatroban was an 
effective inhibitor. These results suggest that antithrombin III independent 
anticoagulants may have advantages in certain clinical situations. 
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IS THROMBIN THE VASODILATOR OR THE VASOCONSTRICTOR? 
ROLE OF THE BASELINE VASCULAR TONE 

1 Y Sergeev, *G V Bashkov 

Dept Human and Animal's Physiology, M V Lomonosov Moscow State University 
and *Lab Blood Coagulatmn, National Haematologicat Scientific Center, Moscow, 
Russia 

Thrombin (Th) modulates a vascular tone prodncing a constriction as well as a 
dilatation or a vasorelaxation with a following contraction, An interaction of'I"11 with 
the smooth muscle cells in the denuded vessel produces the vasoconstriction, while in 
the presence of endothelial cells the endothelium-flependent relaxation was observed. 
It has been postulated that the direction of vasomotor effects of Th in the intact 
vessels depends on the vessel type and it has the species specificity. However, the 
existing contradictions may be caused by the different values of baseline and 
artificially produced vascular tone of the investigated vessels. This study aimed to 
investigate a dependence of the vasoaetive effects of thrombin on the level of 
vascular tone of the isolated vessels. The vasoactive effects of bovine a-Th have been 
investigated in the model ofperfusion of the isolated vascular ring from rat aorta. The 
different levels of vascular tone have been produced by the addition of 
Norepinephrine or Prostaglandin F2a. In the absence of constrictor gents Th induced 
the dose-dependent contraction of the vessel. In the preconstricted artery Th caused a 
biphasic vascular effect. An initial short-term relaxation changed to a slowly 
developed constriction. The increase in vascular tone enforced the endothelium- 
dependent relaxation and suppressed the constrictor responses. In the maximally 
contracted artery Th produced the dilatory effect only. The closely comparable results 
have been obtained in the different vascular tone production by eleclzostimulation of 
the sympathetic chain in perfusion of the isolated rat hindlimbs. Consequently, the 
level of vascular tone is capable to change a direction of the vasoactive effects of Th. 
In vasoconstriction Th induces the dilatory effect, while in vasodilatation the 
constrictor effects are dominant, We assume that the vascular tone determines an 
accessibility of smooth muscle cells to Tit, In the relaxed vessels because of the 
relatively high sizes of intercellular gaps between the endothelial cells Th directly 
interacts with the smooth muscle cells and produces the vascular contraction. The 
decrease in sizes of interendothelial gaps in the contracted artery promotes Th- 
induced endothelium-dependent relaxation. In the physiological circumstances Th 
induces the initial dilatation with the following constriction caused by Th-mediated 
contraction of the endothelial cell and an increase of endothelial permeability. 
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THROMBIN INHIBITORS AS ANTICOAGULANTS: THE ABILITY 
TO INHIBIT A THROMBIN PULSE GENERATED IN PLASMA 

Prasa D., Svendsen* L., St~rzebecher J. 

Zentrum fur Vasku~re Biologic und Medizin Erfurt, 
D-99089 Erfurt; Pentapharm Ltd., CH-4002 Basel 

Today, research is particularly intensive in the 
field of thrombin inhibitors which reveal a number 
of advantages over the known, therapeutically used 
anticoagulants. Probably, one advantage of direct 
thrombin inhibitors is their ability to immediately 
neutralize the generated thrombin upon vascular 
injury. It has been calculated that a pulse of 
thrombin is formed reaching a peak of about 200 
nmol/l similar to that demonstrated experimentally 
in plasma by HEMKER et al. (Thromb. Haemostas. 70, 
617, 1993). Therefore, we have used the thrombin 
generation assay to elucidate which potency and 
specificity a thromhin Inhibitor needs to 
efficiently block thrombin generated after 
extrinsic (thromboplastin) or intrinsic (ellagic 
acid) activation of human plasma. 
Surprisingly, besides hirudin (K~ = 27 fmol/l) 
several competitively reacting thr-ombin inhibitors 
(benzamidine and arginine type, K 4 S i0 nmol/l) are 
the most potent inhibitors exerting a 50%- 
neutralization of thrombin at quite similar 
concentration (IC~o = 0.3 ~mol/l). In contrast, 
compounds which [~hibit thrombin by a slow and 
tight binding mechanism with K~ in picomolar range 
(D-Phe-Pro-Arg-derived chlorom~thylketone, boronic 
acid and aldehyde) block generated thrombin at 
higher concentrations (ICh0 between 0.6 and 1.5 
#mol/l). Obviously, a low ~i value with thrombin is 
not sufficient; rapid inhibxtion is'also required. 
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Incidence of Heparin-associated Thrombocytopenia 
A. Greinacher T, C. Mueller-Eckhardt 2, H. StOrz ~, H. Harland z, J. 
Smeets (, H. Breithauptt 
1 Inst i tut  fCir Immuno~ogie und Transfusionsrnedizin, 
Greifswald; 2 Inst i tut  for  Klinische Immunologie und 
Transfusionsmedizin, Giessen; 3 Zentrum for  Orthopadie, 
Giessen; 4 Abteilung for  Anaesthesie und Intensivmedizin, 
Kamp-Lintfort, Zentrurn for  Inhere Medizin, Giessen. 

In an prospective, but uncontrolled study, during an 
observation period of 2 years incidence of serologically 
prooven (HIPA test) HAT at the Justus-Liebig-Universi ty 
Giessen was 1:1183 patients treated with heparin, in the 
department of orthopedic surgery incidence was 1:589. Letality 
was 1:2840 in the whole hospital and 1:1373 patients in 
orthopedic surgery. 
At the department of anaesthesiology at a hospital of basic 
care incidence of serologically prooven HAT during 1993 was 
1:1413 patients in the whole department and 1:265 in 
orthopedic patients. Letality in orthopedic patients due to 
thromboembolic complications caused by HAT-antibodies was 
1:1589. 
Based on these data, the drug commission of the Justus-Liebis 
University recommends to obtain ptatelets counts before 
heparin treatment and daily beginning with day 5 of heparin 
administration until day 20 and to exclude HAT in each case of 
thromboembolic complications during heparin administration. 
Since this recommendation had been accepted in the clinic 
affected patients were usually detected before severe adverse 
events ocoured. 
Conclusion: Incidence of clinically relevant HAT has to be 
expected in at least 0.2-0.5% of patients receiving 
unfractionated heparin for prophylaxis. The severity of this 
adverse drug effect mainly depends on the time of diagnosis. 
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CHARACTERIZATION OF THE STRUCTURAL REQUIRD4ENTS FOR A CARBOHY- 
DRATE BASED ANTICOAGULANT WITH A REDUCED RISK OF INDUCING THE 
IMMUNOLOGICAL TYPE OF HEPARIN-~.SSOCIATED T H R ~ O P E N I A  
(HAT) 
~reinacher A. 1 , Alban S. z ,Dummel V.3~ Franz G. 2 , Mueller- 
Eckhardt C. 3 
1 Institute for Immunology and Transfusion Medicine, Greifs- 
vald. 2 Institute for Pharmacy, Regensburg. 3 Institute for 
:linical Immunology and Transfusion Medicine, Giessen. 
~AT is the most frequent drug induced immune-thrombocytopenia. 
[n order to evaluate the structural requirements of the anti- 
~enic multimoleeular PF4/heparin complexes, we chemically syn- 
~heslzed 13 glucan sulfates and used 5 heparin fractions (2.4 
- 4.8 kD) and a sythesized pentasaecharide. In the presence of 
glucan sulfates and heparin, HAT antibodies caused platelet 
activation typically at low but not at high concentrations. 
The concentration range giving the activation pattern depended 
on the degree of sulfation (DS) and molecular weight (MW) of 
the glucan sulfates but not on the type of glycosidic linkage 
of a polysaecharide. With linear glucan sulfates (35 
monosaecharides), the critical DS to form the HAT antigen 
ranged between 0.60 and 1.20. Glycosidic branche~d glucan 
sulfates were able to form the HAT antigen at a lower DS and a 
lower MW than linear glucan sulfates. Platelet activation by 
HAT-antibodies in the presence of linear curdlan sulfate frac- 
tions was dependent on their MW. At a low concentration (0.01 
~mol/l) medium-sized fractions (60 kD) caused platelet activa- 
tion but neither small (12 kD) nor large fractions (>150 kD) 
did. At higher concentrations (2 pmol/l) the opposite reaction 
pattern was observed. In the ease of heparin the optimal chain 
length for forming the HAT antigen is a hexadecasaccharide 
(4.8 kD). Antigen generation decreased with larger and smaller 
fractions. In the presence of the pentasaccharide, HAT antibo- 
dies did not cause platelet activation at any concentration 
tested. We conclude that generation of the HAT antigen is de- 
pendent on the ratio of MW and DS of a gluean sulfate. A car- 
bohydrate based anticoagulant with a reduced risk of forming 
the HAT antigen should therefore be linear with a DS < 0.6 or 
a MW < 2.4 kD. These data might be important for the desist of 
new drugs for parenteral anticoagulation. 
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Clinical Presentation of Heparin-assoclated Thrombocytopenla 
(HAT) 
Greinacher A., Eichner A., Budde U., Hueller-Eckhardt C. 
Insti tute for Immunology and Transfusion Medicine, Greifswald; 
Department of Transfusion Medicine, Hamburg-Harburg; Insitute 
for Clinical Immunology and Transfusion Medicine, GieBen. 

In this retrospective study patients with HAT prooven by 
detection of the antibody, were included. Results: 119 female, 
68 male patients, mean age 63.2 years (19-88); 62% surgery 
(46% orthopedics), 33% internal medicine (27% cardiac or vessel 
problems). Onset of thrombocytopenia (<IOOG/I): 11.1 d (3-21), 
UFH s.c. 12.5d, UFH i.v. 11.4d. In case of reexposure to 
heparin within 12 months thrombocytopenia occured in the 
f i rst  5 days. In 8% of cases thrornbocytopenia occured with, in 
37% before, but in 23% after the thromboembolic event. 79% of 
venous occlusions, 78% of pulmonary emboly and 75% of 
arterial emboly occured at a platelet count < IOOG/I, in 35% of 
cases after cessation of UFH! Morbidty was 94%; long term 
morbidity 16% (109~ amputation, 6% stroke), mortality 16%. 
Conclusions: 1. Platelet counts should be performed before and 
from the 5th day of heparin treatment daily until day 20, in 
case of reexposure within 1 year daily (1-20). 2. Clinical signs 
of HAT are reduction of platelet counts > 30%, any 
thromboernbolic event during or shortly after heparin 
administration, painful skin reactions at the heparin injection 
site. 3. Heparin treatment should be limited to 5 days 
whenever possible. 4. Venous occlusions are more frequent 
than arterial. 5. If HAT is suspected heparin must be stopped 
and patients should be effectively anticoagulated until platelet 
counts normalized. Possible drugs: Orgaran R and rHirudin 
(clinical study). 
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HEPARIN-ASSOCIATED THROMBOSIS DESPITE NORMAL 
PLATELET COUNTS 
Hach-Wunderle V., Kainer K., Salzmann G., M011er-Berghaus G.'I 
POtzsch B." 
William Harvey Klinik and Kerckhoff-Klinik', Bad Nauheim 

The immune-mediated type of heparin-associated thrombocytopenia 
(HAT) is a severe complication of heparin treatment typically associ- 
ated with low platelet counts and thromboembolic events. We have 
recently reported, however, that normal platelet counts do not exclu- 
de the occurrence of heparin-associated thrombosis since five pati- 
ents showing thromboembolic complications during heparin treat- 
ment were found positive for HAT despite having normal platelet 
counts (LANCET 34.__44: 469, 1994). In order to elucidate the inciden- 
ce of this subtype of HAT a prospective study including 246 patients 
has been performed. All patients underwent bypass surgery because 
of peripheral occlusive disease with critical isohemia. The diagnosis 
of HAT was confirmed by heparin-induced platelet aggregation and 
serotonin release tests. Within the group of patients showing graft 
thrombosis ten were found to be positive for HAT despite having 
normal platelet counts. In one patient 7 thrombotic occlusions occur- 
red during intra- and postoperative anticoagulation requiring recur- 
rent thrombectomies and bypass-reimplantation. At the time of dia- 
gnosis of HAT, heparin administration was stopped, and after auto- 
antibody crossreactivity with the heparinoid Orgaran had been exclu- 
ded, anticoagulation was continued with Orgaran. None of the ten 
patients developed further thrombotic complications, although knee 
amputations had to be performed in two patients due to previous ar- 
terial occlusions occuring during heparin treatment. These data con- 
firm and extend our previously reported finding that a normal platelet 
count does not exclude the presence of HAT. It is therefore conclu- 
ded that all patients showing striking thrombotic complications du- 
ring heparin treatment are suspicious for HAT, even, if platelet 
counts are within the normal range. 
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The Saarland-Model - Improving oral anticoagulant therapy 

S. MOrsdoff, K~ Erdlenbruch, B, Wagner, M. Sch6nauer, G. Pindur and E. Wenzel 

Dept. of Clinical Haemostaseology and Transfusion Medicine, University Clinic 
of Saadand 

Safety and efficacy of oral anticoagulant treatment are problematic concerning 
the risks of adverse effects and bleeding complications, especially in outpatients 
with concomitant Ask factors. 
Therefore in cooperation with the Kassen~rztliche Vereinigung Saar, we deve- 
loped the subsequent presented model for improvement of oral anticoagulant 
treatment. By accurate questioning and information of the patient, risk factom 
are evaluated in a standardized manner and by means of special forms of follow 
up, the physician is able to calculate better Ask and benefits of the therapy and 
can more easily check adverse effects as well as insufficiency of therapy during 
treatment. By means of this model, we evaluated until now prospectively 30 
patients since May 1993 in our outpatient clinic for a total of 40.34 patient years. 
The treatment could be classified as "stable" in 52% of total observation time for 
all patients and on average, 66% of the measured thromboplastin times, 
expressed as percentage of normal values, were within the therapeutic range of 
the patients. Stability of treatment was different concerning the underlying 
diseases and was best in patients with heart valve replacement and artedal 
occlusive disease. The mean intervals between laboratory controls were 3 weeks 
for all patient groups. During treatment, a total of 38 bleeding episodes was 
observed in 12 patients, all of these bleedings had to be classified as'minor" and 
required neither reduction of the dosage nor interruption of therapy. There were 
only hints of possible thromboembolic events in 4 patients, also requiring no 
changes in therapy. To our opinion, efficacy of oral anticoagulant treatment can 
be improved by standardized procedures during follow up with lowering the risks 
at the same time. 
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The influence of innovin for prothrombin time 
evaluation on the stability of anticoagulation during 
computer assisted phenprocoumon therapy 

L. K~hnel, J. Fuhrmann, Berlin 

Innovin produced by gen technology with a stable 
International Sensitivity Index (ISI) near 1,0 was 
introduced for the detection of the prothrombin time in an 
internal practice with joined laboratory facilities in 
February 1994. 
429 patients with a s~ble anticoagulation (marcumar, 
falithrom, phenpro = tablets with 3 mg of phenprocoumon) 
were compared before and after the change of thromborel S to 
innovin. Since 1992 the therapy is baaed on our computer 
assisted ACOGAprogramme which guarantees an individual 
modification in the daily dose of about 0,05 - 0, I mg from 
the beginning of the anticoagulation phase. A real time 
calender is compiled fo~"each patient following the 
automatic or manuel adjustment according to the last 4 PT 
(results in INR or per cent or seconds) for a new target 
value of 2,6 INR (24 % quick test). The statistical 
evaluatuion yielded: 

thromborel S thromborel S Innovln innovln 
before after 

number of 
patients 423 429 429 353 
mean INR 2,38 2,40 2,38 2,52 
mean % 9T 26,40 26,17 26,38 25,84 
Variance 59,22 52,23 96,85 75,40 
s.d. 7,69 7,26 9,84 8,68 
V C 29,14 27,73 37,31 33,61 
mln (INR/t) 4,80/12 4,45/13 6,22/8 5,72/10 
max (INR/%) 1,30/63 1,54/48 1,37/58 1,31/62 

Summarizing we can say that despite the very small change in 
the mean prothrombin time a broader variation of all PT was 
registered. This resulted in a therapy with an automatic 
adaption of 82 % of the patients. However 18 % of the 
patients were adjusted manually by reducing the daily dosage 
in I0 % and increasing it in 8 % of them. 
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Experiences from 22 years of Marcumar Consulting 

Bohme J , l ,  Franke D,I,Lutze G 2 ,Brosz M3 

Haemophilia Centre I and Instiut for Clinical Chemistry 2 and Insitut for 
Biometry and Medical Informatic3 a t the  University of Magdeburg 

We evaluated the records of 348 patientswho were treated between 1972 
and 1994 exclusively with longterm effective Cumarinderivatives, Oral 
anticoagulation was performed in  141 patients as a prevention of relapses 
of thromboembolic events, in  185 patients on the cause of ar ter ial  
occlusive disease of vary ing  localization and severity, in 28 cases on the 
cause of a prothetic hear t  valves, and in 6 cases for other reasons. 20583 PT 
(0uick)-determinations in 1600 treatment years were performed wi th  61,5 
per  cent  of the values r ank ing  wi thin  the therapeutic range and 85,4 per  
cent of the values in  the extended therapeutic range  (values 5% above and 
below therapeutic range). We observed 25 bleeding episodes, The bleeding 
episodes occuring most f requent ly  in  the fh'st and e ighth  year  of treat- 
ment  with 54,5 and 18,2 per  cent, respectively. In  7 cases bleedings 
occured in  the kidneys and the u r ina ry  tract, 13 cases in the spatium 
nasopharyn-geale,  4 in the gastrointestinal tract and I in the face, At the 
time of the bleeding event  40 per  cent  of the 0uick-values were in  the 
therapeutic r a n g e  In Wittstamm 1992 the bleeding events  of different  
severi ty is given with 42 to 15,4 pe r  cent per  treatment year, Compared 
wi th  this  we observed 156 per cent  required no admission to hospital, In  
Launbjerg 1991 the bleeding incidence requi r ing  hospital admission is 
described as 2,7 % per  year. Among our patients the bleeding incidence 
was distributed among all age groups. A rethrembosis of thromboembo- 
lisms as an  expression of an  insufficient  antikoagulation was not  observed 
among our  patients. 

This low rate of adverse events and complications is accounted for by the 
fact that  our patients were treated in specialised coagulation cons~Itancy 
hours, where  special emphasis is put  on the correct indications with a 
respective f inding of the therapeutic field checking of coagulation 
parameters, the observation of contraindicationswith other medicines, 
the knowlegde of mechanisms for tolerance increasing and decreasing 
r e fe r r ing  to the cumarin derivative. 
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EXTREMELY LOW PROTEIN Z LEVELS UNDER ORAL 
ANTICOAGULANT TREATMENT 
B. Kemkes-Matthes, A. Matzdorff, K.J. Matthes. 
Zentrum f~r Innere Medizin der Universit~t Giessen. 

Introduction: Protein Z is a vitamin K-dependent 
coagulation protein which is synthesized by the 
liver. Protein Z promotes the association of 
thrombin with phospholipid surfaces in a Ca++-de - 
pendent manner. Recently we have shown, that lo- 
wered protein Z plasma level can cause bleeding 
complications of otherwise unknown origin. Sear- 
ching for alterations of protein Z under oral 
anticoagulant treatment, protein Z was measured in 
14 patients under stable oral anticoagulant treat- 
ment and compared to levels of other vitamin K-de- 
pendent coagulation factors/-inhibitors. 
Patients: 14 Patients under stable oral anti- 
coagulant treatment. None of the patients was 
suffering from liver disease. 
Method! ELISA protein Z antigen test, Diaguostika 
Stago, France. Additionally, prothrombin time, 
factor II- and X-activity and protein C antigen and 
activity were measured. 
Results: Average protein Z level in patients under 
oral anticoagulant therapy was significantly lower 
than levels of other vitamin K dependent proteins. 
Protein Z: 5.9• % of normal (2900 ug/l); F. II: 
26.5~8.7 %, F. X: 15.7• %, protein C ag.: 
37.5• %, protein C act.: 10.2• % of normal. 
Prothrombin time was 17.2• % of normal. 
Conclusion: Extremely low protein Z levels in 
patients under oral anticoagulant treatment - as 
first described by Miletich in 1987 - contribute to 
the bleeding tendency of these patients. A 
different regulation of distribution of vitamin K- 
dependent proteins exists because of the 
significantly lowered protein Z in comparison to 
other vitamin K dependent proteins in patients un- 
der oral anticoagulant treatment. 
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T-PA In Plasma And PAI-1 In Plasma And Piatelets In Patients 
With Thrombocytosis 

M.S. Schiemann, M. yon Depka Prondzinski, H. Stoll, I. Scharrer 
Dept. of  Angiology, University Hospital Frankfurt am Main, Germany 

In patients with thrombocytosis it is unknown which risk-parameters 
influence the tendency towards thrombosis resp. hemorrhage. We therefore 
investigated the correlation of  t-PA and PAI-I in plasma and platelets with 
thromboembolie and/or bleeding complications in patients with 
thrombocytosis. Patients and methods: In 44 blood samples of  31 
patients with thrombocytosis (16/31 essential thrombozythemia, 8/31 
osteomydofibrosis, 4/31 polycythemia vera, 3/31 others)PAI-1 antigen 
and activity in plasma and platelets, t-PA antigen and activity in plasma and 
platelets were determined. PAI-1 antigen was measured in washed as well 
as in Triton X-100 treated platelets. History of thromboembolic and/or 
bleeding events and treatment were documented. Results: Mean values and 
standard-deviations are shown in tab. 1. Patients with thromboembofic 
events had higher mean platelet counts than patients without (p=0.05). 
P~d-! ~ i g e ~  plasma-leve!s were sig~ficant!y .higher i_n patients under 
treatment with interferon, hydroxyurea or busulfan (p=0.001), whereas 
PAI-1 activity in platelets4 was lower in treated patients (p=0.01). PAI-1 
antigen in platelets2 was significantly correlated with platelet counts as well 
as PAI-1 antigen with PAI-1 activity in platelets4 and PAI-1 antigen with 
t-PA antigen in plasma. Further correlations were calculated. 

Tab. 1 platelets (n=44) PAI-Agl (n=34) PAI-Ag 2 (n=30) PAI-Ag3 (n=30) 
Mean4- std 6 3 7 4 - 1 5 1  30.84-t:11 11314-1036 1310 :k 1062 

PAI-Ag 4 (27) PAI-Act 1 (n=26)] PAI-Act 4 (n=23 t-PA-Agl (n=40) t-PA-Act 1 (n=5) 
6374.269 13.24-9.4 t 27"24"11 8.14"3.6 2.74-2.4 

tin plasma 2in washed pits 3Triton X-t00 treats pits 4difference prp-ppp 

In eondusion, we found elevated PAI-1 activity and antigen levels in 
plasma and platelets in patients with thrombocytosis correlating with 
platelet counts. Significant correlations were found between PAI-1 antigen 
resp. activity and treatment ofthrombocytosis suggesting relevant influence 
o f  treatment on PAI-1 levels. 
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PHYSICAL EXERTION AND FIBRINOLYSIS IN THE VIEW 
OF MODERN METHODS 

Maria Romhgnyi, I. Litter, A. T6th and K. Fender  

Centr.Lab. of Univ.Hosp. Prcs, Hungary 

We examined in firstclass footballers wheater the new possibilities of fi- 
brinolysis examinations could offer any advantages comparing with the 
traditional lysis time measures. The effect of training on euglobufin fibri- 
nolysis, D-dimer, PAI-1. t-PA concentration and plasminogen level was 
examined in footballers at the begining and at the end of the preparing 
period. According to the one sample Student-t-test by 5% error level the 
euglobulin fibrinolysis, the t-PA concentration and the plasminogen ac- 
tivity in both groups proved to be significant, the D-dimer concentration 
only at the begining of the period and the PAI-1 concentration was not 
significant in either period. Based on these results we concluded that 
measures on the traditional simple euglobulin lysis reflects appropriatly 
the increase of fibrinolysis due to physical exertion. 
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MODULATION OF PLASMIN-INDUCED ACTIVATION OF FACTOR X BY 
COMPOUNDS OF THE EXTRINSIC AND INTRINSIC PATHWAYS OF 
COAGULATION 

Jitkova JV and Bashkov GV 

Lab Blood Coagulation, National Haematological Scientific Center, Moscow, 
Russia 

Acute reecclusion after successful thrombolysis is a frequent complication of 
thrombolytic therapy. The prothrombotic effect of thrombolytic agents may be 
caused by an activating action of forming plasmin (Pm) on circulation blood 
coagulation factors. Recently a capability of Pm to activate human coagulation 
factor X (FX) in the purified system has been demonstrated (Jitkova JV, et al., 
1994). The aim of the present work was the study of influence of key compounds 
of the extrinsic and intrinsic pathways of coagulation on Pro-induced activation of 
FX. Human Pm was incubated at 37 ~ C with purified FX and a quantity of 
forming FX was determined by the hydrolysis of S-2222 after Pm inhibition by 
aprotinin. In the purified system Pm activated FX in the i?resence of anionic 
phospholipids (PL) or tissue thromboplastin OW) and Ca z+ ions only. Pm 
activated FX with the following kinetic constants shown in the Table: 

Composition Kin,/uM kcat, min -1 kcatlKm, M �9 min -I 

Pm, PL, Ca 2+ 4.0 0.0046 1.16 �9 103 

Pm, "IT, Ca 2+ 1.2 0.062 5.14 - 104 
These data show that Pm is the 40-fold more effective activator of FX in the 
presence of TT that in the presence of anionic PL. The non-activated human FVIII 
(0.5-3 IU/ml) as the cofactor of physiological activation by FIX a did not influence 
on the rate of Pm-induced activation of FX in the presence of PL and Ca 2+,  while 
the thrombin-activated FVIII (0.5 IU/ml) caused the two-fold increase of the 
activation rate. In contrast, Pm dramatically decreased the FX activation by FVII a. 
It is possible to conclude that the concomitant activation of FVIII enforces the FX- 
activating effect of Pm, while Pm inhibits the activation of FX by FVII a. Taking 
into account a capability of Pm to activate/inactivate FVIII and to activate FVII it 
is possible to propose that the enzyme itself could modulate the efficiency of Pro- 
induced FX activation. 
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DESMODUS SALIVARY PLASMINOGEN ACTIVATOR o~1 IS 
MORE POTENT AND FIBR/N-SELECTIVE IN VITRO THAN T- 
PA AND TNK-(T-PA) 

P. Bringmann, A. Liese, L. Toscbi, T. Petri, W.-D. Sehleuning and 
P. Donner 

Research Laboratories of Schering AG 

We have compared the fibrin selectivity of t-PA and its mutein TNK- 
(t-PA) with that of Desmodus salivary plasminogen activator (DSPA) 
~1. Kinetic analysis of  plasminogen activation revealed that TNK is 
about 8-fold more fibrin selective than wild type t-PA. However, the 
fibrin selectivity of DSPAcd is still 12-fold higher than that of TNK. 
Clot lysis in vitro by DSPAal, TNK-(t-PA) or t-PA is time- and dose- 
dependent. At low concentrations (1 n M -  5 nM) DSPAal clearly 
exhibits a higher efficacy than TNK-(t-PA) and t-PA. At 10 nM and 
higher concentrations DSPAczl and TNK-(t-PA) are equally effective. 
Between 5 nM and 25 nM t-PA's efficacy is very similar to that of 
DSPAcd. The induction of clot lysis by 50 nM t-PA is however less 
efficacious and at I00 nM t-PA only incomplete clot lysis is achieved 
due to "plasminogen steel". The "plasminogen steel" effect is not 
observed at any concentration during DSPAal mediated clot lysis, but 
flagrant at concentrations above 100 nM TNK-(t-PA). 
DSPAal-mediated clot lysis is not accompanied by fibrinogenolysis 
even at the highest concentration. In contrast, complete clot lysis 
induced by t-PA, in particular at higher concentrations (25 nM - 100 
nM), is compromised by severe fibrinogen degradation. Even at 10 
nM t-PA the level of functional fibrinogen is diminished by 70%. 
Whereas TNK-(t-PA) is clearly more fibrin-selective than t-PA, at 
elevated concentrations complete clot lysis is only achieved at the 
expense of notable fibrinogenolysis indicating that the fibrin 
selectivity of TNK-(t-PA) is still unsatisfactory. The consumption of 
a2-antiplasmin corroborates our findings concerning fibrinogenolysis. 
a2-antiplasmin is virtually undetectable in plasma samples containing 
10 nM and higher concentrations of t-PA and TNK-(t-PA), while 
DSPAetl-samples still contain measurable amounts of o.2-anfiplasmin 
even at 100 nM. Therefore, DSPAal  is the only plasminogen 
activator with strict fibrin cofactor requirement and more potent than 
t-PA and TNK-(t-PA) at low doses. 
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PHARMACOKINETICS OF SARUPLASE AND UROKINASE IN 
PATIENTS WITH ACUTE MYOCARDIAL INFARCTION 

Ptppelmeier J., Carlsson J, *Beier U, *Hopkins G, Tebbe U. 
Medizinische Klinik II, Klinikum Lippe-Detmold, Detmold, 
and *Gdinenthal GmbH, Aachen 

12 patients with acute myocardial infarction per group were included for the 
investigation of the pharmacokinetics of  saruplase, a recombinant high 
molecular weight single chain urokinase- type plasminogen activator, on the 
one hand and urine derived urokinase on the other hand. The saruplase 
group received the recommended dose of 20 nag as i.v. bolus and a 
subsequent 60 mg i.v. infusion over 1 hour. The urokinase group received an 
i.v. bolus of  1.5 MIU and a subsequent i.v. infusion of  the same amount 
over one hour. U-PA antigen determination was done by ELISA, Total 
u-PA activity, which covers the sum of amidolytically active tcu-PA and 
activatable scu-PPh and two chain u-PA activity were determined using an 
Immune Activity Assay. For better comparability all data were expressed in 
mg rather than in units. The initial half lives in the saruplase group for total 
u-PA antigen and total u-PA activity were 9.0 min and g.2 rain. In the 
urokinase group the initial half lives for total u-PA antigen and teu-PA 
activity were 14.6 rain and 12.5 rain. The tote/ clearance of  total u-PA 
antigen and total u-PA activity in the saruplase group was 414 ml/min and 
479 ml/min whereas the clearance in the urokinase group was 180 ml/min 
( antigen ) and 280 mt/min ( tou-PA activity ). The apparent volumes of  
distribution were similar in both groups. The elimination of u-PA antigen 
and activity was much slower after urokinase administration. Alter saruplase 
administration tcu-PA activity is generated in vivo by proteolytic cleavage. 
Hence, tou-PA activity can be regarded as a metabolite of  saruplase. In this 
respect urokinase kinetics can be regarded as the kinetics of  a metabolite o f  
saruplase, but as a difference to saruplase derived urokinase the urokinase 
used in this study was glycosylated. It remains open if the differences in the 
pharmacokinetic behaviour observed in the two groups might be due to the 
differences in the glycosylation or to the two-chain characteristis of  
urokinase. 
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FIBRINOLYTIC PARAMETERS AND CLOT LYSIS BY STAPHYLOKINASE 
IN VITRO 

Hauptmann, J. 

Friedrich Schiller University Jena, Research Centre for Vascular Biology and 
Medicine, Erfurt, Germ~y 

Staphylokinase (SAK) is a novel plasminogen activator, derived primarily from 
Staphylococcus aureus and now available as recombinant product. SAK forms a 
complex with plasmin(ogen) that finally generates plasmin from plasminogen. The 
~'aarkable fibrin-specificity of SAK is mediated by inhibition of this complex in 
plasma by c~2-antiplasmin. 
We present results on an m vitro plasma clot lysis model (125I-fibfinogen-labelled 
human plasma dot in plasma) that deafly differomates betwe~ fibrin-specific and 
non fibrin-specific plasminogen activators. Lysis of retracted, mechanically 
compressed plasma dots is achieved in plasma at the same range of cono~rations 
of SAK and t-PA, whereas streptokiuase (SK) does lead to minimal dot lysis only. 
Fibrinogen is not degraded by SAK at concentrations fully effective m clot lysis 
(maximum lysis rate aider 4 hrs about 65 %). Likewise, plasminogen is nnt degraded 
(no "plasminogen-steal" phenomenon) nor is a2-antiplasmin up to SAK- 
concentrations of 0.6 pmol/l. Depletion of these parameters occurs only at 
concentrations higher than 1 ~mol/l, 
t-PA leads to marked consumption of plasminogen, a2-antiplasmin, and fibrinogen 
at concentrations not yet fully active in clot lysis 
SK depletes plasminogen, ct2-antiplasmin, and fibrinogen already at low 
cone~,mtions that do not produce significant dot lysis. 
Concentrations (nmol/l) for 50 % decrease in plasminogen, ot2-antiplasmin , and 
fibrinegen in plasma after clot lysis are: 
SAK >670 550 >1000 
t-PA 50 15 45 
SK 12 <3 6 
Thus, differences in the molecular mechanisms of plasminogen activation by the 
different plasminogen activators and differences in plasmin inhibition translate into 
distinct patterns of dot lysis and fibrinolytic parameters favouring SAK as a potent 
fibrin-specific and plasminogen-saving plasmmogen activator for fibrinolytic 
treatment. 
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DECREASE OF ELEVATED PAI-I PLASMA LEVELS DURING 
WEIGHT REDUCTION IN OBESE DIABETIC AND NON-DIABETIC 
INDIVIDUALS 

Seitz R., Klansmarm G.*, lmmel A., Ostem~m E.*, Herz R.* 

Philipps-University Hospitals, Dept. Haematolegy/Oncology, Marburg, and * Mittel- 
rhein-klinik, Bappard. 

Background: Weight reduction diet in obese diabetic patients is maportara to improve 
metabolic control and to prevent progressive athernsclerosis. Also in non-diabetic 
obese individuals, weight reduction is recommended to reduce the risk of cardiovas- 
cular events. Among parameters of haemostasis, particularly an elevated plasma 
level of the plasminegen activator inhibitor (PAl-l) is assumed to be an important 
risk factor. This study assessed the PAI-1 levels and other fibrinolysis parameters in 
obese dial:,Y.ic and non-diabetic individuals during weight reduetien. 
Patients and Methed_s: 98 obese individuals were examined before and a~er several 
w~eks of weight reduetlen as in-patients. PAI-I was measured by a chromogenie 
assay, the plasma levels of plasmin-antiplasmm complex (PAp), and of fibrin split 
products D-Dimer 0313) by new ELISA assays; all tests were obtained from 
Behringwerke. 
Results: In the enUre patient collective, the PAI-t levels decreased during weight 
reduction from 4.6-~2.8 (means:~D) to 2.9a:2.5 U/ml, p<0.0001. The levels of PAP 
increased significantly (368• to 442-~=226 lag/l; p<0.0001), while DD increased 
only slightly (34.0~28.4 to 38.6• lag/l; p=0.0999). The decrease of PAI-1 was 
more pronotmeed in the diabetics (n=60; 4.6-~3.1 to 2.8• p<0.0001) than in the 
non-diabetic individuals (a=38; 4.6~2.4 to 3.1• p=0.0002). In the entire group 
(11=98), the PAI-I levels on admission were significantly negatively correlated with 
PAP (r----0.334; p=00008) and with DD (r=-0.212; p--0.0434). Afl~er weight reduc- 
tion, there was still a significant negative correlation of PAI-1 with PAP (r-=-0.3153), 
but no enrrelation with DD. 
Conclusions: The PAI-1 plasma levels of obese individuals decrease significantly 
during weight loss; the decrease is more pronounced in diabetics. This might be due 
to an effect of insulin on PAl-1 expression, as recently shown by Others (Nor& et el., 
1994). The decrease of PAl-/ appears to permit a somewhat enhanced fibr/riC~ie 
activity (increase of PAP), which is associated with an insignificant increase of DD. 
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SINGLE-CHAIN UROKINASE-TYPE PLASMINOGEN ACTIVATOR AS AN 
ANTIPLATELET DRUG: INHIBITION OF ADHESIVENESS AND 
AGGREGATION OF PLATELETS 

Romanova EP, Oorbunova NA, *Makaeav VA, *Bashkov GV 

Lab Pathophysiology and *Lab Blood Coagulation, National Haematological 
Scientific Center, Moscow, Russia 

In contrast to other plasminogen activators the thrombolytic action of single-chain 
urokinase-type plasminogen activator (scn-PA) is intimately Kuked with platelots. 
Ptatelets could rapidly incorporate exogenous sca-PA, to release it upon stimulation, 
to bind the proenzyme and to mediate the Contact-dependent intrinsic pathway of 
fibrinolysis via the activation of scu-PA by surface-bound kallikrein Recently we 
have shown that recombinant seu-PA in the subthrombolytie doses suppressed 
aggregation of human preaetivated platelets in plateletorich plasma (Romanova EP, et 
al. 1994). Taking into account the exceptionally low (~ 1~ rate of acute seocclnsions 
associated with coronary thrombolysis with rscu-PA we studied changes in platelet 
adhesion in vitro in cilrete human blood supplemented with this pronnzyme. 
UagIycosylated human rscu-PA was incubated m tmlreated blood or blood 
preactivated by cold exposure (4 ~ C, 40 man) or Epinephrine (l.g x 10 "! 1 M, 1 rain) 
addition. Platelot adhesiveness to glass micro-beads in the constant blood flow was 
measured ufang "Adeplat S" system (Semmelweis, Milan, Italy). Cold exposure of 
control blood samples led to threshold activation of platelets as was judged by 
analysis of platelet aggregation and did not influence on platelet adhesiveness. In 
contrast, an addition of Epinephrine produced the threshold stimulation of platelet 
aggregation and approximately two-fold increase in their adhesiveness. Percentage of 
platelet adhesiveness in-kibifioa is shown in Tabl_ 
scu-PA, nM Non-prencfivated Cold Epinephrine 
0.00025 1.0 ___ 1.2 10.4 • 3.4* 14.3 4-2.7* 
0.025 14.2 + 2.7* 14.0 • 2.3* 33.7 4- 4.0" 
2.5 21.0 5:3.5 * 27.0 • 2.8* 59.3 4- 7.2" 
�9 p<0.05-0.001 vs. vehicle control. 
RScu-PA in the subthrombolytic concentrations (0.25 pM - 2.5 aM) rapidly and 
dose-dependently inhibited platelet adhesion to glass. The inhibitory effect was more 
pronounced for Epineplwine-pretrented platelets_ Anliadhefive effect of rscu-PA was 
not accompanied by the depletion of fibrinogen concentration in the surrounding 
blood. It is possible to conclude that exogenous rscu-PA is a powerful inhibitor of  
platelet aggregation and adhesion. 
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INFLUENCE OF SYNTHETIC POLYMERIC OXIDATION PRODUCTS 
OF THE LOW MOLECULAR BASIC COMPOUNDS EPINEPHRINE; 
NOREPINEPHRINE AND ISOPRENALINE ON THE SPONTANEOUS 
t-PA RELEASE 

Kl6cking H.-P. 

Friedrich-Schiller-University Jena, Faculty of 
Medicine, Center for Vascular Biology and Medicine, 
Erfurt, Germany 

In this study the influence of synthetic polymeric 
oxidation products of the monomeric basic o-dipheno- 
lic compounds epinephrine (ADROP), norepinephrine 
(NORADROP) and isoprenaline (ISOPROP) was investi- 
gated on the spontaneous tissue-type plasminogen 
activator (t-PA) released from the vessel wall. For 
this purpose, the isolated perfused pig ear model 
was used (Kl0cking et al. Sem. Thrombos. Hemostas. 
17: 379, 1991). The results are summarized in the 
following table: 

Polymer t-PA Basic compound t-PA 
10~mol/ml activity(%) 10#mol/m] activity(%) 

ADROP $56• Epinephrine f157• 
NORADROP $77• ~ Norepinephrine t195• 
ISOPROP $84• Isoprenaline t209• 
Control 106• 8(8) Control 106• 8(8) 

significance to control: **<0.001; *<0.01 

According to these results, the polymeric compounds 
ADROP, NORADROP and ISOPROP suppressed significantly 
the spontaneous t-PA release. The spontaneous t-PA 
release was enhanced by the monomeric basic com- 
pounds as described earlier (Kl~cking et al., Folia 
Haematol. 103:404 (1978). 

Supported by BMFT 07 NBL 01. 
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QUANTITATION OF GLYCOPROTEIN 113 AND liB RNA IN PATIENTS WITH 
MYELODYSPLASTIC SYNDROM. 

Seidl C. 1 , Siehl j.t, Bialleck I-I. 1 , Hoelzer D. 2, Ganser A. 2 , Seifried E. 1 

I Institute for Transfusionsmedicine and lmmanhaematulogy, Red Cross Donor Service 
Hessen, 2 Department of Haematology, Internal Medicine III, J-W Goethe University, 
Frankfurt, Germany 

Patients with acute leucaemia have a high incidence of haemorrhagic diathesis. 
Disorders of the plasmatic coagulation as well as functional defects of platelets are 
responsible for this phenomenon. Myelodysplastic Syndroms (MDS) are clonal disorders 
of the hematopoetic system leading to chronic progressive disease that can transform to 
acute leukemia. Besides thrombozytopenic bleeding and hemorrhagic diathesis there are 
also disfunctions of platelet adhesion and aggregation observed. In the present study, we 
analysed the cell surface expression of glycoproteins lb, Ib/IX and I~/llIa and the 
activation markers GMP140 and GP53 in 12 MDS patients with paired controls (FACS 
analyser Epics XL, Coulter). In parallel experiments the GPIb and GPIIb mRNA content 
of the platelets was measured. Platelet RNA was extracted using the acid guanidinium 
thiocyanate - phenol - chloroform method of Chomczynski and ,~acehi. Quanfitatian of GP 
mRNA was conducted by eDNA synthesis including standard RNA (cRNA from plasmid 
PAWl09) and subsequent PCR amplification of GPIb and GPIIb fragments in combination 
wid~ an internal standard fragment using fluorescence labelled 5'primers. Fragments welt 
separated on polyacrylamid gels and fluorescence intersity was measured on an ABI 373A 
DNA sequencer. Relative amounts of GP mRNA were calculated by comparing 
fluorescence intensities to the standard fragment. The following results were obtained 
Mean Values + Standard deviation (SD): 

N = 12 glycoprotein (GP) receptors / platelet reI.RNA copies 
t 106 platelets 

mean. G P I b  GPlb/IX GPIlb/IIIa.. GMP140 GP53 GPlb GPIIb 
controls 26370 52892  48039 19 159 5060 2331 
,+_SD . 18510 22817 21646 .,  26 88 2126 1729 

patients 22025 4 4 4 3 0  37048 70 300 21125 14079 
I_+so 20152 28988 23451 47 I0g 13115 12162 

In contrast to the Glycoprotein Ib, Ib/IX and Ilb/IIla receptor levels, the mRNA content 
was increased in the patient group. These data demonstrate that besides the defects in 
granulocytopoiesis and erythropoiesis there are also defects in thrombocytopoiesis of MDS 
patients. Furthermore these findings might support a regulatory defect in the early stem 
cell of MDS patients. 

P237 

THE COVALENT BINDING OF ~2-PLASMININH|BITOR TO FIBRIN CLOTS 
MEDIATED BY FACTOR XIIla DEPENDS ON THE FIBRIN STRUCTURE 

R. Kelsch 1, E. Selmayr 2 and G. MOller-Berghaus 2. 

Institul for Transfusionsmedizin der Universit~t Mensler (Germany) 
2 Abt. H~mostaseologie und Transfusionsmedizin, Max-Planck-lnstitut for 
physiologische und klinische Forschung, Kerckhoff-Klinik, Bad Nauheim 
(Germany) 

Dudng the coagulation of plasma about 20 % of the ct2PI present is covalently 
crosslinked to fibdn by factor XIIla (Aoki und Sakata 1980, Thomb. Res. 19: 
149-155). We investigated the binding of c~2PI to fibdn by factor XIIla with 
purified components at the different ionic strengths of 0,04, 0,15 and 0,31. 
(1311)-fibdnogen (0,48 mg/ml), (12Sl)-at2PI (16 i.tg/ml) and faktor XIII (2 U/ml) 
were incubated in a calcium-milieu (5 raM) with thrombin (0,4 U/ml) for 
two hours. The clot was isolated on a glass rod and washed three times. 
Negative controls were carried out without factor Xtll and calcium. The fraction 
of the total ~2sl-~2PI radioactivity bound to the clot at an ionic strength of 0,15 in 
the sample was 14,2 _+ 0,7 % (negative control 4,7 _+ 0,4%, n=5). At an ionic 
strength of 0,04 the binding of c~2PI was significantly higher than it was at 
physiologic ionic strength (18,9 _+1,0%, negative control 4,4_+0,2%). At an ionic 
strength of 0,31 the binding of c~2PI was 16,7_+1,7% (negative control 
3,9_+0,7%). The negative controls without factor XIII and calcium did not show 
any significant differences in the binding of cL2PI, and the rate of crosslinking of 
fibrin by faktor XIlla in the clots was about the same. In experiments carded out 
in parallel to these the clots were suspended homogeneously with ultrasound, 
and the suspension was analysed by ultracentdfugalion on gradients containing 
saccharose, urea and SDS (minimization of unspecific ~2PI-binding, further 
information about size and structure of fibdn polymers). The ct2PI binding rates 
detectable by this method were a little lower, but pointing in the same direction. 
Clots forming at a low ionic strength contain thick fibres, which are formed by a 
strong and early beginning lateral association (Hantgan and Hermanns 1979, 
J. Biol. Chem. 254:11272-11281). The crosslinking of ~2PI to fibrin clots 
seems to depend on the structure of the fibrin network, especially on the 
degree of lateral association of the fibrin protofibdls. With improving conditions 
for the protofibrils to undergo lateral association the crosslinking of c~2PI to the 
clot mediated by factor XIII also increases. 
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Increased slCAM-1 but not sVCAM-1 and sE-selectin plasma 
levels were associated with pneumonia during chemotherapy- 
induced neutropenia in acute leukemia. 
T Stidhoff, A Wehmeier and W Schneider 

Department of  Hematology and Oncology, Heinrich-Heine-University, 
40225 Diisseldorf 

We have previously shown that soluble isoforms of leukocyte adhesion mole- 
cules, such as E-selectin, ICAM-1 and VCAM-1, involved in leukocyte 
recmitment in immun response, can be detected in significant amounts during 
chemotherapy-induced neutropenia in patients with acute leukemia. 
Aggressive treatment of leukemia is commonly complicated by febrile 
episodes but only some will indicate development of serious infections. 
Therefore, a prospective study was initiated to investigate whether levels of 
circulating E-selectin, VCAM-1 and ICAM-1 may be of  use to differentiate 
fever due to infections from non-infectious febrile episodes. 55 treatment 
cycles, including 39 fever phases during neutropenia, were followed by serial 
measurements of  plasma concentration of  these soluble adhesion receptors by 
immunosorbent assays. According to chest radiograph, microbiologic sur- 
veillanee and clinical observation febrile episodes could be categorized into 
three subgroups: patients with 1) peumonia (n=16), 2) documented infection 
without apparent pulmonary involvement (n=7) and 3) patients with fever of 
unkown origin (FUO, n=16). 
Increase of slCAM-1 plasma levels in patients with fever caused by 
pneumonia was significantly different those detected in patients with fever 
and normal chest radiograph (group h 450 ].tg/1, range 1690 - 250, group 2: 
150 I.tg/l, range 520 - -40, group 3 :40  ~g/1, range 250 - -100, p < 0,0001). 
In our study, an increase of  slCAM-1 plasma concentrations of  300 I.tg/1 
above values obained at admission identified patients suffering from pneu- 
monia with a sensitivity of 94% and a specifity of 96%. In contrast, sE- 
selectin and sVCAM-1 plasma levels failed to increase during pneumonia and 
other febrile episodes in chemotherapy-induced neutropenia. 
We conclude that pneumonia in neutropenic patients is associated with 
increases of slCAM-1, but not sE-selectin and sVCAM-1 plasma con- 
centrations. This is different from severe infections in non-neutropenic 
patients where elevated levels of all three receptor molecules are commonly 
found. 
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PLATELET ACTIVATION DURING ISOLATED HYPERTHERMIA OF 
EXTREMITIES IN MELANOMA PATIENTS IS NOT ASSOCIATED WITH 
ELEVATED THROMBOMODULIN LEVELS 

Seyfert U.T., Feindt P.*, Omior G.*, Jaeger-Bamberger A., Wenzel E., Nawroth 
p.** 

Abt. Kiln. Haemostaseologie und Transfusionsmedizin ,* Chirurg. UnikUnik 
Homburg/Saar und ** Medizinische Klinik Heidelberg 

Up to now effects of hyperthermia on haemostasis have been studied only in 
a small number of cases where just global coagulation tests were performed. 
Aim of the study: Effects of local hyperthermia on the coagulation system - 
possible interactions with additional local perfusion with high dosages of 
cytostatics (cis Platin). 
Methods: n = 22 patients with melanoma located in the distal two thirds of 
the extremities. Blood samples were taken at different times (before 
hyperthermia, 20 min. after onset of hyperthermia, end o! hyperthermia - after 
therapy with cytostatics, 1. p.o. day) - and at different locations (arterious and 
venous line, systemically). 
Results: 1., During hyperfhermia there was an excessive activation of 
thrombin generation (TAT, dimers, FbDP, TDP) despite controlled 
heparinization. 2 ,  There was a significant increase of 
thromboxane/prostacycline ratio after onset of hyperthermia with a maximum 
alter end of hyperthermia, combined with an max. increase of 8- 
thromboglobulin levels up to 148 +- 220 IU/ml (p<0.001). These changes 
could be correlated with an increased pulmonary capillary resistance 
(p< O.OOl). 3., There was no increase in max. thrombomodulin levels (19,9 +-  
29 ug/ml) combined to the baseline levels (16,9 +-  28 ug/ml). 
Conclusions: 1., In connection with changes of arachidonic acid metabolism 
possible effects on occurence of vasospasms and on the pharmacokinetics 
of a cytostatic agent applied have to be considered. 2 ,  Platelet activation 
during isolated hyperthermia of extremities in melanoma patients is not 
combined with elevated thrombomodulin levels. 
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PLASMA PLASMINOGEN ACTIVATOR INHIBITOR-1 (PAl-l) ACTIVITY 
IN PATIENTS WITH COLORECTAL CANCER - PRELIMINARY DATA 
WITH RESPECT TO TUMOR STAGING 

Reinhardt K.M. 1 , Steiner M. 1, Zillig D. 2, Burstein C. 1 

Institute of Clinical Chemistry & Pathobiochemistry 1 and Department of 
Surgery 2, Faculty of Medicine, University of Rostock 

Increased plasminogen activator inhibitor (PAl-l) activities in malignant 
tissues seem to be of prognostic relevance in patients suffering from 
various tumors. In contrast, the prognostic significance of plasma PAl-1 
activity in solid tumors has not yet been firmly established. Therefore, 
we designed a prospective study to investigate the association between 
plasma PAl-1 activity and tumor staging in 90 patients (59 women and 
31 men, median age 62 years, range 34 - 82) suffering from colorectal 
cancer. Tumor staging was performed according to Dukes' classifi- 
cation. Venous blood was drawn between 8 and 10 a.m. into Stabilyte 
tubes. PAl-1 activity was estimated using Berichrom PAl and Chromo- 
Timer (Rehringwerke, Marburg). The upper limit was set at 3.5 U/ml 
according to the 90th percentile derived from healthy volunteers. C- 
reactive protein (CRP) was determined by immunonephelometry to 
assess ongoing acute phase response and its influence on PAl-1 
activity. Pooled data from 90 patients revealed increased plasma PAl-1 
activity (4.76 U/ml ranging from 0 to 12.97). Patients with advanced 
carcinoma and distant metastasis (n=23) demonstrated highest PAl-1 
activity (median 5.02 U/ml) without reaching significance compared to 
Dukes A,B and C. Changes of PAl-1 activity could not be attributed to 
ongoing acute phase response as no relationship between PAl-1 and 
CRP has been demonstrated. Irrespective of the increase in plasma PAI- 
l activity in advanced colorectal cancer it seems premature to conclude 
that plasma PAl-1 activity is of prognostic relevance. However, long- 
term evaluation of PAl-1 activity and its association with tumor progres- 
sion and survival data in colorectal cancer patients is recommended. 
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Enhanced Fl+2,  D - Dimer formation, PAP and PAI 1 during major 
surgery for Ewing sarcoma and Osteosarcoma in children and adole- 
scents. 
Schaudin E., C. Hoffmann, *N. Mertss, **Winkelmann W.,Jiirgens H., Nowak-G6ttl U. 
Depts. of  Ped. Hematology/Oncology, *Anesthesia and ** Orthopedics, University Ho- 
spital Miinster, Gernmuy 
24 children and adolescents with Ewing's sarcoma (n=12) and osteosarcoma (n=12) un- 
derwent major orthopedic surgery for local tumor therapy. One day before (TO), immedi- 
ately prior to the operation (TI), 2h - 4h later (T2), at the end (T3) and one day later (T4), 
prothrombin fragment F1 +2 (F1 +2/EUSA, Behrmg), antithrombin III (ATIII, Chromoge- 
nix), D -Dimer (ELISA/Behring), Plasmin/Antiplasmin complex (PAP, ELISA, Behring) 
and Plasminogen activator inhibitor 1 activity (PAl 1, Chromogeinx) were investigated. 
Hematoerit corrected results are shown in the table: 

TO TI "1"2 13 T4 normal 
FI+2 1.0 1.4 2.4 2.1 1.25 
nmol/l 0.47-425 0.58-10 1235-6 0.73-7.5 0.78-3 0.44-1.1 
AT I l l  90 86 81 77 54 
% 46-127 58-158 40-172 43-131 22-138 80-130 
D -Dimer 34 56 111 170 145 
ug/l 14-391 20-350 15-750 12-800 38-600 4-25 
PAP 285 371 484 306 320 
ug/l 95-680 128-1260 223-1500 100-1376 130-1150 99-368 
PAl I 9 21 46 37 14 
AU/mt 4-17 5-21 18-80 18-84 4-34 < 15 

These data showed hyperceagniabilJty with enhanced thrombin generation (FI +2) and de- 
creased antithrombin III activity. Blood loss (77.5:9-192 ml/kgbw) and substituted er- 
ythrneytes (48: 7-170 ml/kgbw) showed a positiv correlation (p< 0.01 ) to the total amount 
of artifical plasma dilution (47:9-190 ml/kgbw) with flesh frozen plasma, albumin and 
lutes. Within 48 hours 6 patients (25 % ) needed operative revision due to uncontrollable 
further blood loss accompanied with thrombocytopenia and evidence of  DIC. However, 
the combination of major surgery and plasma dilution leads to enhanced thrombin genera- 
tion with accelerated fibrinolytie counter -regulation. Whether a lower extent of artifical 
plasma dilution or an appropriate low dose heparinisation could reduce these postoperati- 
ve complications required further studies. However, prior to heparinisation low antithrom- 
bin III plasma levels should be substituted with antithrombin III concentrate. 
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BLOOD COAGULATION ACTIVATION MARKERS DURING IRIDIUM 
HDR-AL THERAPY IN PATIENTS WITH UTERINE CARCINOMA 
B. Kemkes-Matthes, K. M~nstedt*, K.J. Matthes, H. 
Vahrson*. Zentrum f~r Innere Medizin und *Zentrum 
f~r Gyn&kologie der Universit&t GieSen. 

Introduction: Thrombotic events used to be frequent 
complications in patients with gynecological cancer 
during 48 hours local radium therapy. Heparin 
prophylaxis in these patients led to significant 
diminution of thromboembolic complications. Now- 
adays, intravaginally high dose rate afterloading 
(HDR-AL) therapy with iridium lasts only i0 to 30 
min. and results in a further decrease of thrombo- 
embolic complications. Thus we were prompted to 
examine whether heparin therapy is necessary at all 
in patients undergoing I-IDR-AL iridium therapy. 
Patients: 20 patients with uterine carcinoma who 
had no tumor residuals after surgery were treated 
with 10 gray OD-HDR-AL intravaginally. A: i0 
patients received heparin prophylaxis before iri- 
dium application; B: i0 patients received no hepa- 
rin prophylaxis. Methods: TAT: Enzygnost TAT Mikro, 
Behringwerke Marburg; F 1+2: Enzygnost F 1+2 Mikro, 
Behringwerke Marburg; D-Dimer: ELISA ,Boehringer 
Mannheim; Blood samples were taken before, imme- 
diately after, 6 and 24 h after radiation. Results: 
I. None of the 20 patients examined developed 
thromboembolic complications. 2. There was no sig- 
nificant difference between the two groups con- 
cerning coagulation activation markers. TAT: A: i0- 
67, B: 8-37 ug/l; F 1+2: A: 1.7-3.2, B: 1.3-2.5 
nmol/l; D-Dimer: A: 726-808, B: 626-689 ng/ml. 
Conclusion: During HDR-AL therapy with iridium no 
increase in coagulation activation markers was ob- 
served - independent of whether patients were trea- 
ted with heparin or not. Therefore, we conclude, 
that heparin prophylaxis is not necessary during 
intravaginally HDR-AL iridium therapy in patients 
with uterine carcinoma. 
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A CORRELATION BETWEEN THE SIZE OF MEGAKARYOCYTES 
OF THE BONE MARROW AND PULMONARY MEGAKARYOCTES 
OR NUMBER OF BLOOD PLATELTS IN PATIENTS WITH 
BRONCHIAL CARCINOMAS 

J. Dzi~eiot, S.Sulkowski 

Department of Pathological Anatomy, Medical School, Bialystok, Poland 

The study was performed in 104 people with various histological types 
of bronchial carcinoma. In all the cases the number and size of megakaryoctes 
(MK) in the bone marrow and the number of MK in the pulmonary tissue 
collected from each pulmonary lobe were evaluated. The morpbometrical 
method was used for the experiment. The number of blood platelets was also 
eva/uated basing on retrospective analysis of clinical data. The data obtained 
were compared with the ones from a group of 40 patients who had died of 
cerebral haemorrhage. A comparative analysis of the results obtained indicates 
a considerable and statistically significant increase in the bone marrow MK 
surfaces and a simultaneous decrease in the MK number in bronchial carci- 
noma patients. These patients also showed a statistically significant rise hi the 
number of blood platelets and MK in 1 mm 2 pulmonary tissue surface. The 
most pronounced differences were found between controls and patients with 
bronchial anaplastic carcinoma. The results obtained show a significant cor- 
relation between the number of blood platelets and the size of MK in the bone 
marrow as well as hi the pulmo~a'y tissue. A considerable increase in mature 
MK and their "naked nuclei" in tim pulmonary tissue may also suggest a rise in 
thrombocytopoietic activity of the lungs in bronelfial carcinoma patients. 
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Fresh frozen plasma has no beneficial effect on hemostasis in leuke- 
mic children treated with E. coil asparaginase during ALL  induction 
therapy 

Niemeyer, T., Kuhn N., Ritter J., Jtirgens H. Nowak-G/Sttl U. 

Paediatric Haematology/Oncology, University Hospital Miinster, Germany 

Combination chemotherapy in childhood acute lymphoblastic leukemia 
(ALL) has dramatically increased the cure rate, Amongst treatment related 
side effects 1-asparaginase (ASN) coagulopathy with bleeding or thrombo- 
tic events are of major concern. 

Referring to treatment recommendations given in the ALL - BFM-90 pro- 
tocol aim of  this study was to rule out if fresh frozen plasma (FFP) substi- 
tution (median and ranges of single dosages: 10 (5-20) ml/kgbw) in leuke- 
mic children with ASN induced coagulopathy (Clauss fibrinogen < 60%, 
enhanced thrombin generation and D-Dimer formation) could correct these 
imbalance. According to these criteria in 13 patients 36 FFP substitutions 
were performed. Prior to each FFP infusion and 18 hours later coagulation 
factors (fibrinogen, antithrombin III, plasminogen, prothrombin fragment 
FI+2, D-Dimer) were measured and compared to 15 patients not necessita- 
ting FFP (table: median and ranges): 

prior 18 h control p 

Fib 42.5 45 69 n.s. 
(mg/dl) 24- 119 21 - 143 45- 167 

Pins 41.5 40 53 n.s. 
(%) 20 - 88 23 - 83 42 - 92 

AT HI 58 61 68 n.s. 
(%) 34- 108 41 - 124 41 -89 

No statistical (Wilcoxon signed-rank) significant increase was seen in fi- 
brinogen, plasminogen and antithrombin III. In addition FFP substitution 
showed no influence on thrombin generation or D-Dimer formations. We 
conclude that FFP in the above mentioned dosage has no clinical benefit 
on hemostasis in ASN treated leukemic children. 
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Influence of serum asparaginase activities on coagulation and fibrino- 
lysis (ALL -BFM-90): a prospective randomized trial. 

KI/~sel K., Boos L, Fischer A., Ahlke E., J/irgens H., Nowak-G~ttl U. 

Paediatric Haematology/Oncology, University Hospital MOnster, Germany 

Hypercoagulability and thrombosis are well documented side effects of  
leukemia treatment with E. coil 1-asparaginase (1 - asp). 

To determine haemostatic alterations of different E. coil asparaginase pre- 
parations a randomized prospective study was carried out in 20 newly dia- 
gnosed leukemic children treated according to the ALL-BFM-90 study: 10 
patients received E. coil asparaginase CrasnitinR/Bayer, Germany (group 
A) and t0 patients were randomized to E. call asparaginase medac e (group 
B). The dosage during ALL induction (protocol I) was similiar in both 
groups: 10.000 Ulm 2 days 12,15,18,21,24,27,30,33, respectively. 

Blood samples for coagulation studies were obtained prior the f~rst aspa- 
raginasc administration and in the follow up immediately prior the next 
asparaginase infusion whilst on medication. 

L- asp activities were significantly higher (p< 0.001) in group B (days 21- 
24:278 IU/I, days 27-30:291 IU/1) compared to children treated in group 
A (days 21-24:79 IU/I, days 27-30:61 IU/t), leading to prolonged asn and 
gln depletion and longer inhibition of hepatic protein synthesis. 

Alterations of coagulation and fibrinolysis were more pronounced in group 
B: Values of fibrinogen, antithrombin III (days 21-24: p< 0,005, days 27- 
30: p< 0.001), plasminogen (days 21-24: p< 0.001, days 27-30: p< 0.005) 
and ~2-antiplasmin (p< 0.001) were significantly decreased, D - Dimer for- 
mations were found to be clearly higher (p < 0.005) than in group A. 

Changes of VWf:ag and plasminogen activator inhibitor 1, the latter only 
enhanced at one time point in group B, did not differ in both groups. 

In group B a 13 year old boy developed thrombosis and a 7 year old girl 
acquired type I diabetes mellitus. 

Along with asparaginase pharmacotdneties and asparagine depletion stu- 
dies preparation dependent dose recommendations are needed, to assure 
optimal antineoplastic effect minimizing the hazard of complications. 
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HEMOSTASEOLOGY AND THROMBOSIS IN PATIENTS WiTH NODAL POSITIVE 
BREAST CANCER. Georg - Friedrlch yon Tempelhoff, Lg.thor Hellmann. 
Dept. Obstet. Gynec., City Hospital Ruesselshelm. HAMOSTASE UND 
THROMBOSE DES NODAL POSITIVEN MAMMAKARZINOMS, Tel: 06142 
603316 o.0171 4001503; Fax: 06142 35137 

The clinical outcome In patients with nodal positive breast cancer was 
correlated with preoperative coagulation parameters as well as the Inci- 
dence of deep vein thrombosLs (DVT), 
in 43 women with stage II breast cancer we investigated plasma leveis of 
flbrinogen, D - Dimer, plasminogen activator inhibitor activity (PAl), 
Protein C and AT nl and recorded the incidence of DVT during a mean 
follow - up of 34,5 months using impedance plethysmography (IPG). 
Values of coagulation were compared with levels in 59 healthy women, 
which were serving as a control - group. 
In 16 patients (37 %) recurrences developed after a mean disease - free 
survival of 18,1 months and 7 women (16 %) died. Preoperative PAl con- 
centrations were significantly higher in all cancer patients than In the 
control - group (1.79 + 0,79 E/rot) whereas patients with recurrences 
showed the highest means (4.04 + 2,02 E/ml vs. 3,27 + 1,46 E/ml relapse 
free pat,), Patients with a PAl above 3.5 E/L preoperatively were 
predisposed to develop recurrences in a meantime of 14 months. 
Cancer patients also demonstraled significant higher levels for fibrinogen 
(427,5 + 132 mg/dl; vs. 332 + 65 mg/dl; p < 0.05) and D - Dimer (749 4- 472 
ng/ml vs. 288 + 231 ng/mi; p < 0,05) compared to the controls. The results 
of AT fll as well as Protein C did not differ from those of the control - 
group. We observed 7 DVT (16 %) which were all detected by IPG and 
confirmed by phlebography. At the time Of dlgnosis of DVT there was no 
evidence of cancer recurrence, On the other hand 5 patients with DVT 
were found to develop recurrences later on whereas 4 of them died. In 
patients with a subsequent DVT levels of D - Dlmer were above 400 ng/ml 
preoperatively. 
In Our study all patients with breast cancer demonstrated a 
hypercoagulabllity at the time of diagnos{s which was accompanied by 
elevated fibdnogen and D - Dlmer concentrations. Additionany, PAl 
activity was also significantly increased and markedly highest In patients 
with a later cancer re~apse. Women experiencing DVT developed 
recurrences In 71% and therefore DVT seemed to be associated with a 
poor clinical outcome of cancer. The propabllity of DVT could be 
excluded in 100 % of cases if preoperative D - Dlmer levels were below 
400 ng/ml. 
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MULTICENTER COMPARISON OF FOUR CLOTTING AND FIVE CHROMO- 
GENIC ASSAYS FOR PROTEIN C 

I. Witt ~, K. KaufmehP, H. Ammer 7, H. Keuper a, H.-J. Kolde 2, H. Lang e, 
F. Rabe 5 and K.-E, St6tzer 4 

aChildren's Hospital, Biochemical Laboratory, Universit~it of Freiburg i.Br. 

In a pilot study it became evident that protein C (PC) determinations with 
different test kits in a given plasma sample led to rather divergent values. 
In order to standardize PC assays a multicenter trial was organized. The 
participating laboratories were from the following manufacturers: Baxter 
Deutschland GmbH 2, Behringwerke AG a, Boehringer Mannheim GmbH 4, 
Haemochrom Diagnostica 5, Immuno AG Wien 5, Instrumentation Laborato- 
ry 7. Design of the study: Calibrators and control plasmas for PC assays of 
all participating manufacturers were distributed to each participant. In ad- 
dition, a normal pool plasma, a 50% plasma and the 1st International 
Standard for PC (86/622) were distributed. Each laboratory determined 
the distributed samples by their own test kits using the International 
Standard directly as a calibrator. Statistical evaluation of significance was 
performed with the t-test for independent random samples. Results: The 
mean values of deviation from the given target values of the calibrators 
and control plasmas ranged between -26% to + 13% (outliers excluded). 
In contrast, there was a very small deviation of the values measured by 
the dif ferent methods for the normal pool plasma (-7% to + 3 % )  and the 
50% plasma (-8% to +6%}  when the mean values were used as the 
target values. The same holds true, when the mean value of the dif ferent 
methods for the calibrators is chosen as the target value. The mean 
deviation lies between + 1.4% and 4.0% for clotting assays and between 
-1.4% and -3.1% for chromogenic assays. 
Conclusion: There were only small differences of the values measured by 
the different methods when the mean value was the target instead of the 
value given by the manufacturer. But there were significant differences 
between clotting tests and chromogenic tests. The latter showed signifi- 
cantly lower values. As a consequence of the study the calibrators of the 
dif ferent test kits should be adjusted to the International Standard. 
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SENSITIVITY AND RESISTANCE TO ACTIVATED PROTEIN C (APC): 
DETERMINATION IN pLASMA FROM PATIENTS ON ANTICOAC4]LATION WITH 
HEPARIH AND/OR VITAMIN K-A~TAGONISTS USING NEW APPROACHES OF 
IN VITRO MODIFICATION PRIOR TO TESTING WITH APTT-BASED ASSAYS 

G. M68mer, H. Festin, D. Neumeier 

Institut f~r Klinische Chemie und Pathobiochemie 
Klinikum rechts der Isar der Technischen UniversitY, M~nchen 

Testing for APC sensitivity has attracted much interest from laboratory 
experts and clinicians since the recent identification of APC resistance 
as a novel, highly prevalent risk factor for familial thrombosis. 
One major problem with test kits currently available is that, according 
to manufacturer recommendations, they cannot be used to test patients 
treated with heparin and/or vitamifl K-antagonists. These patients may 
remain untested for APC resistance when pre-treatment samples are not 
available and discontinuation of a,ticoagulant treatmant, although 
mandatory for analytical reasons, is unacceptable for clinical reasons. 
Thus, new in vitro approaches may be useful. 
The sensitivity of a plasma to APC was determined as the ratio between 
the activated partial thromboplastin times measured in the presence 
(APC-aPTT) and absence (aPTT) of exogenous APC (APC ratio). Two test 
kits were used: "APC-sensitivity reagents', Behring and -COATEST APC- 
resistance', Chromogenix. All samples were tested using the Behring kit 
on an automated turbidimetric coagulation analyzer (Fibrimtimer A (FTA), 
Behring) with a between-days coefficient of variation for the APC ratio 
of < S percent for normal as well as APC-resistant samples. In parallel 
experiments on selected samples, using th~ FTA and manual dete-~minaticns 
with beth test kits on a rotating ball coagulometer (HC4, Amelung), all 
methods gave the same ranking and classification of s~mples. In samples 
from patients treated with unfractionated heparin, and after addition of 
unfractionated or low molecular w~ight heparin to heparin-free plasma in 
vitro, the dose-dependent prolongation of clotting times was much more 
pronounced for APC-aPTT than for aPTT and the APe ratios were higher 
than the pre-treatment values. Normal APC ratios were found for known 
A/C-resistant patients. After incubation with heparinase (Hepzyme, 
Baxter) all clotting times and APC ratios were very close to the values 
before application of heparin and previously detected APC-resistance was 
confirmed in all samples. Samples from patients treated wlth vitamin K- 
antagonists also showed a prolongation of aPTT and APC-aPTT with a 
tendency to increased APC ratios, presumably due to the complex 
deficiency in vitamin K-dependent procoagulant and anticoagulant factors 
and directly correlated to the intensity of anticoagulation. KnOWn APC 
resistant patients with prothrombin times in the therapeutic raege had 
borderline or low normal APC ratios. Addition of factor V-deficient 
plasma to patient plasma in vitro reduced the prolonged clotting times 
and APC ratios were similar to the respective values found in the 
absence of anticoagulants in beth normal and APC-resistant patients. 
In contrast, addition of normal pool plasma or PPSH in vitro did not 
restore pre-treatment APC ratios. 
The described new in vitro approaches may be useful when testing for APC 
resistance is indicated in patients with unexplained thrombophilia but 
samples f~ee of anticoagulant effects can not be obtained. 

P 249 

THE PCAT - A NEW SCREENING ASSAY FOR THE 
PROTEIN C/PROTEIN S ANTICOAGULANT PATHWAY. 

M. Kraus and M. Noah 

Research Laboratories ofBehringwerke AG, 35001 Marburg, Germany. 

The protein C/protein S anticoagulant pathway has been well known, but 
has not been routinely investigated in the past. The recent discovery of the 
APC-resistance not only led to the finding of a new genetic disorder 
predisposing to thrombosis. Additionally, the importance of the protein 
C/protein S anticoagulant pathway suddenly became evident, leading to a 
tremendously increased interest in this field. 

However, the modified APTT currently used for the evaluation of the 
functionality of the protein C/protein S system is not perfectly suited for 
this purpose. By addition of exogenous, activated protein C to the APTT- 
assay only deficiencies or disorders in protein S or factor V(a) will be 
discovered. Also, lupus anticoagulant specific for phospholipid-complexes 
with protein S or protein C might influence the result. A defidency in the 
protein C of the sample itself will be missed. This would, however, be even 
more important for inpatients, since a protein C deficiency might easily be 
acquired in the course of various diseases, especially, if inflammatory 
reactions are involved. 

We present a new and easy screening assay, which is based on the 
activation of the protein C of the sample, leading to a prolongation of  the 
dotting time dependent on all factors contributing to the protein C/protein 
S anticoagulant pathway. We named this assay '12rotein _C_ ~tivation 
dependent clotting time' (PCAT). 
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A NEW COAGULATION ASSAY SPECIFIC FOR FACTOR V 
MUTANTS INSENSITIVE TO ACTIVATED PROTEIN C. 

M. Kraus 

Research Laboratories ofBehringwerke AG, 35001 Marburg, Germany. 

Inherited disorders of protein C or protein S are well known as thrombotic 
risk factors. The recent investigations by Dablback et al. led to the 
discovery of  a new hereditary defect in the protein C/protein S 
anticoagulant pathway: the factor V-Leiden (Bertina et al.). This mutation 
renders activated factor V stable against proteolytic attack by activated 
protein C. The high prevalence of this mutation especially in persons with 
recurrent thrombotic events, resulted in an enormous interest on this topic. 

Hitherto, factor V-Leiden may only be identified by genome analysis, an 
expensive and sophisticated technology. The modified APTT ('APCT') 
currently used for the evaluation of the functionality of  the protein 
C/protein S-system is also influenced by protein S, factor VIII or lupus 
anticoagulants. 

Therefore, we developed a new coagulation assay, which is only dependent 
on mutant forms of  factor V such as factor V-Leiden. For this purpose, the 
sample is diluted with a special test plasma and the APCT or the new 
protein C-activation dependent dotting time (PCAT') is performed. A 
modified factor V insensitive to proteolytic attack by activated protein C 
will be recognized by a shorter dotting time relative to a normal plasma. 

Influences of  other clotting factors or by heparin are negligible. The assay 
may be easily adapted on coagulation analyzers. Premilinary data indicate 
that this assay might also be employed on samples from patients under oral 
anticoagulant therapy. 



A64 

P252 

Resistance towards APC among thrombophilic patients - comparison 
of two test kits (Coatest | APC-Sensitivity reagents Behring) 

H. Wankmtiller, K. Teuchert, B. Steinbrtickner, F. Keller 

Medizinisehe Universit~tsklinik Wiirzburg, Zentrallabor 

Resistance towards activated protein C (APC) seems to be the most frequent 
inherited coagulation defect associated with an increased risk of thrombotic 
events. The prevalence of APC-resistance in patients with thromboembolic 
disorders varies in several studies from 12 % to 64 %. 
We have investigated the prevalence of APC resistance in 50 unselected 
healthy blood donors and in 146 patients with thromboembolie disorders, 
measured by application of the Coatest | (Chromogenix AB, MOlndal, 
Sweden) and of the APC-sensitivity reagents, manufactured by the 
Behringwerke AG (Marburg, Germany). 
The overall prevalence of a poor response to APC calculated by the APC ratio 
(< 1 SEM) was 37 % measured by application of Coatest | and 50,7 % of 
APC-sensitivity reagent (Behring). A strong resistance to APC (< 2 SEM) 
was present in 9,6 % of the patients without differences between the test kits. 
The APC-sensitivity (Behring) was markedly reduced in 4,2 % and 
moderately reduced in 40,3 % of our patients. Correlation coefficient 
(Pearson) between the two test kits among our cohort of thrombophiliacs was 
0,678. By determination with the Coatest | women had statistically 
significant lower APC ratios than men (p < 0,001). By use of the Behring test 
no differences referring to sex were found. 
With both tests pregnant women had significant lower levels of the APC ratio 
compared to not pregnant women with thrombotic diathesis (p < 0,01). Out of 
our data we conclude that a mild resistance to APC is common in patients 
with a history of thrombotic events, but strong resistance to APC occurs only 
in about 10 %. The Behring test seems to be more sensitive about detecting 
APC resistance and the Coatest | probably has a higher specificity. 
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COMPREHENSIVE EVALUATION OF AN APTT-BASED 
KIT METHOD FOR APC RESPONSE FROM ANALYSIS OF 
PLASMA FROM H E A L T H Y  BLOOD DONORS ON 
DIFFERENT COAGULATION INSTRUMENTS. 

Lindberg K),  Dahlb~k B. 2, Z2iller B. 2, Ros6n S. t 

1) Chromogenix AB, Mtlndal, Sweden and ~ Dept of Coagulation 
Research, Maim0, Sweden. 

The performance of  Coatest| APC TM Resistance (Chromogenix, 
Sweden) was recently investigated in a large muldcenter study which 
involved plasma samples from 20 healthy individuals (Rostn et al, 
Thromb Haemostas 72, 255-260 (1994)). An extensive follow-up study 
has now been performed involving analysis of plasmas from 100 healthy 
blood donors on five coagulation instruments with different clot detection 
principles with parallel analysis for the presence of the factor V gene 
mutation G1691 -> A. 

Blood was collected from all blood donors before their regular blood 
-donation was started in order to avoid falsely high APC ratios. Platelet 
poor plasma was prepared from each donor and immediately aliquoted 
and frozen at -70~ APC ratio determinations were made on the 
following instruments: ACL, Electra 900, KC-10, ST 4 and 
Thrombolyzer. 

Instruments with electro-mechanical clot-detection principles showed a 
lower APC response than the other instruments. This is illustrated from 
mean APC ratios of 2.7 and 2.9 for KC-10 and ST 4 as compared to 3.6, 
3.1, 3.1 for Thrombolyzer, ACL and Electra, respectively. After 
normalization against a control plasma, similar n-APC ratio ranges were 
obtained (0.6-1.4). Samples with low APC response on all instruments 
were from individuals who carried the G1691 -> A mutation. 
Furt_hermore, there was a high agreement in rank order for samples with 
low APC ratios. Thus, for the samples which had the six lowest AIK2 
ratios on Thrombolyzer, none ranked higher than 8 in any of  the other 
instruments. 

In conclusion, this extended study eonfmned the earlier findings on 
instrument response as well as showing a high correlation between low 
APC ratios and the presence for the factor V mutation. 
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Activated Protein C (APC)-Resistanee: Screening of the Factor V 
GI691A Mutation using SSCP 

Jaksch M ~, v Reuss-Krause K I, Sehneppenheim R 2, Hofmann S I, Kaufhold 
p1 and Gerbitz KD l 

1: Institute fttr Klinische Chemic trod Diabetefforschung, Mtmchcn 
2: Urtiversi~ts-Kinderklinik, Kiel 

Thromboembolic complications are partially caused by an altered function of  
factor V. Recently a G>A point mutation at nucleotide position (rip) 1691 of  
factor V-gene, replacing the amino acid arginine by glutamine was found to 
be associated with resistance against activated protein C (Bertina, 1994). The 
estimated prevalence of this mutation is about 5% in the general population 
and up to 60% in patients with thrombotic complications. 
In clotting tests of APC-resistance interfering substances, such as heparin, 
vitamin K-antagonists, lupus-anticoagulation-factor as well as protein S 
deficiency would lead to incorrect results. 
Therefore, we evaluated a fast and sensitive SSCP-method for the detection 
of mutated (homozygous as well as heterozygous) and wildtype np 1691. 
The gene fragment to be analyzed was amplified by PCR (Bertina, 1994), 
then denaturated and separated on a non-denaturating polyaerylamide (PAA) 
gel. Heterozygous as well as homozygous DNA could be clearly 
distinguished from wild-type probes by different mobility patterns of the 
corresponding single strands. 
All probes were verified by restriction-site-analysis with Mnl I (Bertina, 
1994). 
Here we demonstrate, that PCR-SSCP-analysis represents a reliable and fast 
method for the detection of the factor V G1691A mutation. 
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A NEW C H R O M O G E N I C  ASSAY C ONC EPT F O R  
DETERMINATION OF PLASMA PROTEIN S ACTIVITY 
WITH NO INFLUENCE FROM APC RESISTANCE. 

Ersdal Badju E., Andersson N.-E., Andersson M., Gosh R. and 
Rostn S. Chromogenix AB, Mflndal, Sweden. 

Free Protein S is essential in the anticoagulation system by acting as a 
cofactor to activated Protein C (APC). The clinical importance of 
Protein S is established showing increased risk for thrombosis in 
Protein S deficiencies. Recently, it has been shown by Shen and 
Dahlblick that coagulation factor V (FV) also functions as a cofactor to 
APC in synergy with Protein S. 

In order to develop a Protein S method that is specific for Protein S 
and not sensitive to variations of FV levels or to APC Resistance, FV 
was added in excess to the reaction medium. 

A combined reagent including bovine FIXa, bovine FX, human 
FVIII, human FV, bovine prothrombin and phospholipids was mixed 
with CaC12 + human APC and plasma prediluted 1/80 in weakly 
alkaline Tris buffer. After incubation at 37~ for 3 rain. the 
chromogenic substrate S-2765 was added and the generated FXa was 
measured. Mixtures of NHP 1/80 (100%) and buffer (0%) were used 
as standards. 

In the presence of APC there was a Protein S dependent decrease in 
the FX a activity with AA405 = -0.4 for 0-100% Protein S. In the 
absence of  APC, the FX a activity was unaffected of Protein S. 

This method was used to determine the Protein S activity in a plasma 
homozygous for the FV ArgS06-oGln mutation and resulted in similar 
levels of free Protein S as compared to a RIA method specific for free 
Protein S antigen. 

In summary, by determining the Protein S activity in presence of 
excess FV, in an intrinsic FXa generation assay system, the risk for 
underestimation of free Protein S in plasmas with defect or deficient FV 
is avoided. 
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VALUE OF THE NEW TEXTARIN-ECARIN TEST 
IN THE DIAGNOSIS OF LUPUS ANTICOAGULANTS 

$. Ehrenforth, S. Siegert, t. Scharrer 
Dept. of  Angiology, JWG-Universi ty Hospital Frankfurt a.M. 

Introduction: The laboratory diagnosis of, particularly weak lupus anti- 
coagulants (LA) continues to present problems for many laboratories. The 
cumulative literature is, in some cases, contradictory with respect to sensiti- 
vity and specifity of various tests. Here we report our experience with the 
recently introduced Textarin-time f iT)  as a screening test and the Textarin- 
Ecarin-ratio (TER) as a confirmatory method in the diagnosis of LA. Pa-  
tients & Methods:  To compare the LA sensitivity of the Textarin-Eearin 
testsystem with established methods, 226 pts. were selected: 91 pts. with 
thromboembolism, 85 pts. with systemic lupus erythematodes , 18 pts. 
with cerebral ischaemia and 32 pts. with various diseases. This study group 
includes 68 known LA-positive pts. (49 female, 19 male; mediang age 39.2 
years) in which any of the following test methods were performed at least 
three times: AVI'T mixing studies, KCT, DRVVT, Textarin-time, Staclot- 
PNP and Textadn/Eearin ratio.80 healthy and APA-negative subjects ser- 
ved as controls.The Textarin-Ecarin test (Pentapharm, Basel, CH) based on 
two venom snake extracts. Textarin, an extract of Pseudonaja textilis, acti- 
vates prothrombin in the presence of PL, FV and Ca. Ecarin, an extract of 
Echis carinatus, activates prothrombin in the absence of any cofactors. In 
the presence of LA, the TT is prolonged while the Ecarin time (ET) is unaf- 
fected. A prolongation of the TT > 22 sec. respectively a TER > 1.3 indica- 
tes the presence of LA. Heparin significantly prolongs the TT and thus, the 
presence of heparin will yield false positive results. Hepzyme~ was em- 
ployed to correct the heparin effect. Resu l t s :  In the 68 pts. with proven 
LA the KCT was positive in 95.5%, the ICA in 92.9%, APTT mixing stu- 
dies in 92.4%, the DRVVT in 91.0%, the Textarin-time in 89.8%, the TER 
in 88% and the Staclot| in 76.3%. Due to the incorporation of Hepzyme~ 
in the assay system we have no false positive results with heparin. In the 
orally anticoagulated pts. we studied, there were also no false positive re- 
suits in the TE-test.Based on these findings, we assume the use of the TE- 
test in the diagnosis of LA in pts. who are stably anticoagulated will yield a 
valid test. Conclusion:  Summarizing, the "IT and the TER appeared to 
be simple tests with a sensitivty > 85%, comparable to other established 
LA-methods. 
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Practicability and Clinical Relevance of  Factor XIIa 
Measurements. 

H. Reuter, B. Eifrig, V. Tilsner 

Abteilung for Blutgerinnungst t rungen,  UKE, Hamburg 

Introduction: During sepsis  Cytokines  activate coagulation 

without activation of  intrinsic lysis. Additional activation occurs  

through the complement  system with stimulation of  factor XII. 

Methods: To test whether factor XIIa and F XII:Ag are more 

sensitive indiactors of  septic complications we measured F XIIa 

(WAK Chemic) and F XII:Ag (American Diagnostics) in 16 patients 

during a 6-55 day stay at the intensiv care uniL Eight of  these 

patients suffered septic complications during this period. The  

following measurements were done regularly: F XII:C, F XII:Ag, 

factor XIIa, F VII:C, F 1+2, ATIII, TAT, Leukozyte Elastase, 

Plasminogen, ct2-AP, PAP, PAI, FM, D-Directs. 

Results:  In patients with septic complications we could see 

increased parameters o f  spontaneous lysis. 70-90 percent exhibited 

elevated F XIIa levels accompanied by reduction of  F XII:C. When 

the patient were followed up longitudinally ( I st, 3 rd, 6 th day) 

patients who developed septic complications had 87,5 - 100 % 

elevations of  F XIIa and reductions of F XII:C, whereas in controls 

only 25% had abnormal F XIL 

Coneuls ion:  A follow-up of F XIIA and F XII:C could be useful in 

the diagnosis of  septic complications in intensive care patients. 
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FIBRINOGEN ESTIMATION IN PATIENTS WITH CONGENITAL A- 
, HYPO- OR HYPODYS-FIBRINOGENAEMIA USING IMMUNOLOGIC 
METHODS AND STAPHYLOCOCCUS CLUMPING TEST 
Egbring R., Rohner,I., Rein K., Lerch L., Immel A., 
Seitz R., Dept. of Haematology, Philipps-University, 
35033 Marburg, Germany 
Some patients with congenital hypo- or hypodysfibri- 
nogenaemia exhibit fibrinogen levels lower than 
50mg/dl. The routine laboratory tests are not sensi- 
tive enough to evaluate fibrinogen concentrations 
lower than 50mg/dl, particulary if they are below 
20mg/dl. Therefore we used the Staphylococcus clum- 
ping test (SCT) for fibrinogen estimation and compa- 
red the results with those of immunologic tests as 
well as the maximal amplitude~me) of the thrombela- 
stogramm (TEG) according to Hartert. 
Methods: SCT reagent from Boehringer Mannheim with 
dried human D2C coagulase negative Staphylococcus 
aureus; radial-immunodiffusion (RID) using NOR Par- 
tigen plates, Behringswerke Marburg. 
Patients: i. hypo-dys-A~lacking 461-610, 2-5. hypo-, 
6-8.a-fibrinogenaemia. Normal plasma dilutions 
agglutinated with STC reagent up to a titer of 
1:1024, if a pool containing 240mg/dl fibrinogen 
were used. The fibrinogen levels of the patients 
found with RID, STC, or me in TEG are listed in 
Table i. 
Patient 1 2 3 4 5 6 7 8 
RID (mg/dl) 60 18 48 i00 125 0 0 0 
SCT (mg/dl) 50 9 29 60 120 1,5 0o8 0.8 
mE in TEG 36 22 16 67 59 o 0 0 
Discussion: Low fibrinogen concentrations can easily 
be estimated by SCT (pts. 2 and 3). The very low va- 
lues found in afibrinogenaemic patients (pts. 6-8) 
might be due to the method and do not necessarily 
mean that they really have traces of fibrinogen in 
their plasma. In case of low fibrinogen concentra- 
tions the convenient SCT test was found to be very 
informative for clinical use. 
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VARIOUS APTT AND F XII-ASSAYS IN A FAMILY WITH HETEROZYGOUS 
F XII-DEFICIENCY 

I MARTINEZ-SAGUER, S BECKER, E. LENZ,C ESCURIOLA-E'rI'INGSHAUSEN, 
I. SCHARRER, E. DINGELDEIN, W. KREUZ 

J. W. Goethe- University Hospital, Frankfurt a. Main, Germany 

Introduction: F XIl-deficiency is known to be a risk factor for the development 
of arterial and venous thromlx~mbolism. As a cause for l~eoperatively detected 
aPTT prolongation laboratory investigations may reveal F XII-defieiency. We 
investigated a family with heterozygous F XII-deficiancy with various aPTT and 
F XII activity and antigen assays. 

Methods: assays for aPTI': u = aPTT Silica IL 10730289 12/94; b = aPTT Silica 
IL NO 343112 9/95; c = aPTT Liquid Silica IL IO 740302 3/95; d = Actin Dude, 
Baxter APAC 587B; e = Aedn-FS Dude, Baxter SA-205A. F XII acfivi .ty: F XII 
deficiency plasma IL IO630237 8/95. F XII antieen: F XII antiserum, Encyme 
Research, Lanrell-electrophoresis 

Results: see table 

aPTT F XII ac~aPTT F XII acqaPTT 

1 1988] 20 50 27 45 23 / 41 (~) l (3;) j (~9) i 
2 19911 54 22 53 35 | 47 42 I 41 [ 41 I 

19871 39 61 43 71 / 41 71 I 79 I 71 I 
19841 41 57 39 71 / 39 64 I 7O [ 7 5  I 
1955 90 37 67 37 106 | 34 99 I 109 I 115 I 
1956 104 35 81 39 99 / 37 94 I 101 I 109 I 

Summary: According to our results the assays seem to show a different sensitivity 
for F XlI-deficiencies. The F XIl-antigen levels correlated well with the F XII-ac- 
tivity except patients No. 5 + 6 (parents) who showed a higher F XII antigen than 
activity when investigated with the reagent a. 

Remarkably, both parents (patients No. 5 + 6) showed normal values in all aPTT 
assays, F. XII antigen and activity. This may indicate, that F XIl-deficiency is in- 
herited in an autosomal recessive pattern with variable penetrance. 
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EVALUATION OF THE RANDOM ACCESS MULTIPARAMETRIC COAGULATION 
SYSTEM "AMAX" 

Weinstock N., Patscheke H. 

Medizinisch-diagnostisehes Institut, Klinikum Karlsrehe, 76133 Kaflsrube, Germany 

There is an increasing need for full automation in hemostasis laboratories and for 
coagulation analyzers that meet the requirements common to modem clinical chemistry 
systems. We have tested the new "AMAX" (Fa. Amelung, Lemgo) which is equipped with 
optical and with mechanical detection channels, thus allowing measurements of clotting and 
chromogunic reactions. The instrument is a fully automa',e.d random access multiparametric 
coagulation system with bidirectional EDV connection, positive sample identification, and a 
multitasking software. Analysis conditions like pipetting volumes, incubation times, 
detection and mathematical algorhythmas, as well as sampling of up to 4 reagents per test 
are easily and freely programmable. 4 optical and 4 mechanical measuring channels, up to 
18 cooled reagents, 60 original plasma collection tubes and 8 STAT positions can be used. 
Reagent and sample volumes may be extremely reduced, e.g. to 25/~1 for aPTT reagent. We 
determined more than 80 tests/h for a woddoad with many pathological test results and up 
to more than 200 tests/h for PT and tibrinogen. Results may be reported in see, %, INR, 
ratios and extinction units. The time course of ehromogenic and clolting reactions can easily 
be visualized on the computer screen or can be printed out. PT (Quick), aPTr, TZ, AT ]II 
and the lurbidimetric "derived fibrinogen" on the "AMAX" showed a good correlation with 
the methods routinely used in our laboratory (Tab/e). 

i Test CORRELATION R SYSTI~ REAGENT 

PT (~ICK) y = l. Ollx - 1.69 0.961 1 IL 
FIBRINOGEN derived y 1.049x 12.7 0.988 . i IL 
TT {Thrombin time) y 0.881x + 1.84 0.993 2 BM 

aPTT y 1.014x + 1.25 0.990 I BM 

iAT llI y = 0.931x + 5.11 0.971 3 BioMerieux 

ACL~DstKumentation Labcr~tory), 2 Schnitger Gross(Amelung), 
CX- i t ~ecKmarLq Ins trumentst 

Intra-assay and inter-assay coefficients of variation were between 0.4 and 7 %. In summary, 
the "AMAX" is well suited for routine coagulation testing in a medium to large throughput 
laboratory environment and represents a significant advance in coagulation automation. 
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THE IN VITRO BLEEDING TIME AND PLATELET-AGGREGATION RELEVANT 
TO WOMEN*S LIFECYCLE 

Shigenori Suzuki. 

College of Medical Technology, Hokkaido University, N-12,W-5 
Kita-ku, Sapporo, 060 Japan. 

What kind of influence has Thromboeyten and its aggregation 

during menstrual cycles and pregnancy from the hemostatical 

point of view ? The second Aim of this study is to clalify 
The climacteric has something to do with Hemostasis and 

Platelets-aggregation, 

(Methods) (1) i) Non pregnant, 20 cases. (2) Pregnant.2g-35 W 

12 cases.(iii)Old women 70-84 years old, without complication 

14 cases. 
(2) The In-Vitro-Bleeding-Test(IVBT) is a screening test for 

disorders of platelet function. Citrated blood is drawn throu- 

gh a capillary and the aperture of a collagen coated filter. 
The Latter is occluded by adhering and aggregating the plate- 
lets. The Initial blood flow (IF), Bleedig Time1,BleedingTime 2 
(BT I) (BT 2) and Bleeding Volume (BV) are determined. 

I Results) I) In the non-pregnant group, no statistical difference could 
he proved between proliferative phase and luteal phase. 
(2) In the old women group, BT 2 was very prolonged (146.2+68.5) 
in comparison with non pregnant group. (104.3 + 20.3) -- 

(3) As far as BT 9 and platelets-aggregation during pregnancy 
are concerned, -highly shortened BT~ and higher platelets- 
aggregation (ADP,Collagen) were pro@ed,and so called hyper- 
coagulability is strongly suggested. 

In conclusion, hormonal changes especially Estrogen during 
Pregnancy and Climacteric, seem to play an important role 
from the hemostatical point of view. 
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The In-Vitro-Bleeding-Test (IVBT): A Contribution to the Indications for 
Thrombocyte Transfusion and Determination of its Therapeutic Efficiency. 

G. Bouacker 1, j. Hoffmann ~, S. Bewarder t, S. Weber ~, B. Huss t, V. 
Kretschmer t, T. Schulzld ~, H. K6ppler 2, j. Heimanns 2 

t Dept Transfusion Medicine and Hemostaseology and 
2 Dept Internal Medicine, University Hospital, Marburg, Germany 

There is no general accepted indication for platelet transfusions since the 
determination of the bleeding risk of  thrombocytopenic patients is still 
difficult. In two recent clinical studies we could show that an IVBT 
modified for thrombocytopenia may help to determine the bleeding risk of 
thrombocytopenic patients more objectively [ KRETSCMER et al: Transfus 
Sci 1993; 14:27-34/1994;15:361-369 ] This is to report on the continuation 
of both studies with a higher number of patients and an extended study 
protocol. 
Material and methods : 
A total of  80 thrombocytopenic patients (72 bone marrow a-/hypoplasia, 8 
autoimmune thrombocytopenia) receiving 267 platelet tranfusions ( mainly 
from cell se0arator ) were followed up for a }~otal of 1208 days. The IVBT 
was carried out with the i-rtrombostat 4000 (formerly VIMS, Seon, now 
Baxter, Munich) in triplicate using 120 gm filters and evaluating the 
occlusion lime (OT). Additionally, Sinaplate bleeding time (BT), cell count, 
hct, mean platelet volume (MPV), ptatelet distribution width (PDW), body 
temperature and a detailed analysis of bleeding signs for the calculation of 
the bleeding score were determined. In addition, the platelet size, 
granulation and surface glycoproteins of  30 patients where investigated by 
the flow cytometry. 
Results and conclusion : 
The results confinn the recent studies showing a good correlation between 
the IVBT-OT and the platelet counts ( r 2=- 0.62 ). The correlation between 
IVBT-OT and BT was clearly less. The bleeding score also correlated 
significantly with the !VBT-OT as well as with the platelets (inversely) but 
not with the BT. With the IVBT significant differences in platelet function 
in different patients could be demonstrated which primarily reflected the 
underlying disease and the bone marrow regeneration. In addition, the 
IVBT was well suited to prove the efficiency of platelet transfusions. On 
the other hand, the test still involves too much labor and cost for routine 
application. 
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r o T E G  C o a g u l a t i o n  A n a l y z e r  - 

a n e w  a p p r o a c h  to  w h o l e  b l o o d  c o a g u l a t i o n  a n a l y s i s  

An. Calatzis, P. Fritzsche, AI. Calatzis, A. Stemberger, (7. Bliimel 

Institut fi~r Experimentelle Chirurgie der Technischen Universita't 
Miinchen 

The roTEG coagulation analyzer is a completely new system developed for 
whole blood coagulation analysis. It uses a method analogous to conven- 
tional thrombelastography (TEG) by measuring the shear elasticity of  the 
blood clot during coagulation. 
In conventional Thrombelastography the pin is suspended freely on a 
torsion wire which produces a reverse momentum. With roTEG 
technology the pin is guided by a ball beating. All movement possible is 
reduced to rotation. Investigation of  the angle of  the pin is performed 
optically by a CCD array. The digital signals are processed in real time by 
an integrated 32-Bit computer system. 
The system is capable of  performing thrombelastogramms, aPTT and PT 
on whole blood, PRP or PPP. 
The roTEG Coagulation Analyzer implements four channels for parallel 
testing. The measurements are displayed on a colour monitor and can be 
saved or printed. The system is resistant to vibration and shock during 
measurement and transport. 
In the standard modus three parallel tests are performed: aPTT, PT and a 
so-called nonactivated "lEG. The aPTT and PT measurements are 
continued after the polling o f  the aPTT and PT values as activated TEG 
measurements. The implemented parameters are automatieaUy calculated 
and displayed. With this protocoll the user gets the aPTT and PT values 
within 5-10 minutes, sensitive information concerning the platelet status 
within 15-20 minutes and evidence of  fibrinolysis if present within 30-40 
minutes. 
In addition to this protocoll established techniques concerning thrombela- 
stography can be performed with whole blood or plasma. The system 
works with disposables. 
roTEG is an inexpensive and easy-to-use system for on-site coagulation 
monitoring, using standard coagulation tests and conventional TEG 
monitoring. 
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FAST, QUANTITATIVE AND AUTOMATED METHODS FOR THE 
DETERMINATION OF PLASMA DoDIMER. 

M. Kraus, N. Zander, T. Wissel, R.-P. Weber and H.-P. Harthus 

Research Laboratories ofBehringwerke AG, 35001 Marburg, Germany. 

Cross-linked fibrin degradation products of which D-dimer is the most 
prominent are an important parameter for the exclusion and diagnosis of  
thrombotic events. But current methodology is either cumbersome (ELISA) 
or relies more on individual judgement (manual latex methods). 

We developed automated, fast and quantitative assays for the determination 
of plasma D-dimer based on latex particle-enhanced turbidimetry. A 
monoclonal antibody (DD5) to human D-dimer was covalently coupled to 
activated aldehyde groups of shell/core polymethacrylamid/polystyrene 
particles. The monodispersed particles were used for determination of 
human D-dimer in plasma on either a new coagulation automat (BCT, 
Behring Coagulation Timer, Behringwerke) or on the Turbitime System. 

On the BCT 40 Isl of sample were mixed automatically with 150 gl of  the 
DD5-coated particles and the change in absorption was determined at 405 
nm. The D-dimer concentration was calculated from a reference curve 
covering the range from 75 to 1000 gg/l. On the Turbitime System 100 lal 
of  sample were mixed with 500 lal of reagent. The reference curve covered 
the range from 62.5 to 2000 lag/l. The sensitivity limit was 60 gg/l D- 
Dimer. The intraassay coefficient of  variation (CV) was < 3%, the 
interassay CV was < 5% for both methods. On both instruments the result 
was obtained within 1 minute. 
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COMPARISON OF SIX DIFFERENT METHODS FOR FBDP/FGDP 
DETERMINATION 

B. Kempter, P. G0hring 

Institut fur Klinische Chemie; Klinikam GroBhadern; 
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We measured fibrinogen and fibrin/fibrinogen degradation 
products (FbDPIFgDP) in 81 plasma samples from patients from 
normal and intensive care units with six different assays. 
The blood samples were centrifuged immedeately after arrival 
in the laboratory, the plasma aliquoted and stored frozen 
until analysis. The assays used were: FhDP]FgDP (ELISA, 
Fibrinostika TM, Organon Technika, NL), D-Dimer Elisa (Baxter, 
FRG); two D-Dimer Latex-Assays (Data-Fi TM, Dimer-Test, Baxter 
and , Boehringer Mannheim; FRG) one Gold-Immunosorbent- 
Assay (NycoCart TM, Nykomed, Norway) and fibrinogen (according 
to Clauss). Generally, poor correlations were found between 
the different assays (r" in most cases below 0.5), with 
correlatzons to FgDP even lower then those to FbDP, 
indicating the specificy of the assays for FbDP. The highest 
correlation of a semiquantitative to an ELISA assay was found 

TM for the pair FbDP] NycoCart with r "'= 0.6183. The best 
correlation was found between the two fibrin degradation 
product ELISAs with r TM 0.7385. Our results confirm that 
hardly any two assays for the determination of fibrin 
degradation products or D-Dimer are comparable and that any 
assay has to be tested individually for it's clinical 
significance. 
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Multlcentre Evaluation of Tma-quant a D-Dlmer, a Latex Based Reagent 
for BM/Hitachi Systems. 
A. Hubbuch, E. Adema, U. Gebert, R.Herz 
Boehringer Mannheim GmbH, Sandhofer Str. 116, Mannheim, FRG 

D-Dimer is a reliable marker of thrombotic processes and a well accepted 
tool in the diagnosis of pulmonary embolism. Sensitive, fast, practical and 
quantitative methods are urgently needed. 
We present evaluation results from a quantitative method, optimized for 
Boehringer Mannheim/Hitachi analysers. Results are avialable after about 10 
minutes. The reagent is ready to use. Six standard dilutions are used to set up 
the calibration curve, which is stable for four weeks with the reagents on 
board of the analyzer. 
Results are from 5 clinical laboratories and from Boehringer Mannheim, 
using the BM/Hitachi analyzers 717 and 911. Within run CVs were below 
5% in the decision range ( 0.5 tAg/ml) and between 0.4 % and 2% above I 
lag/ml, in most runs. Between day CVs were only slightly higher. Measuring 
range (first run): 0.15 to 9 gg/ml, 2rid run (reduced sample volume (= 3 I11 
on911 and717): upto 21 lag/ml. 
The reagent detects and excludes thombotic events with the same sensitivity 
as ASSERACHROM D-Dimer: 95 % of results were concordant in a group 
of healthy volunteers (n=134); results of the same quality were obtained from 
several patient groups (thrombosis/pulmonary embolism risk patients, other 
intensive care patients). It was clearly superior to two semi - quantitative 
methods, which showed about 2/3 falsely normal results up to about 3.5 
~tg/ml D- Dimer. Interferences by Hb ( 500 mg/dl), bilirubin (20 mg/dl), 
lipemia (1500 mg/dl triglycerides), rheumatic factors ( 100 IU/ml) and 
heparin (1.5 IU/ml) were not observed up to the highest concentrations 
tested. The upper limit of the reference interval is 0.5 gg/ml (97.5 percentile, 
n = 217 ). 
In conclusion, this reagent measures D-Dimer at least with the same 
reliability as well established ELISA methods, but with the typical 
convenience ofa BM/I-Iitachi system reagent: it is well suited for routine and 
STAT analyses. 
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EVALUATION OF A NEW ENZYME IMMUNOASSAY FOR MEASUREMENT OF 
PLASMIN-~ 2 ANTIPLASMIN COMPLEX (PAP) 
R. Seitz 1 , C. Gonzales-Aguilar 1, A. Immel 1 , C. Wagner 2 

1) Zentrum fQr Innere Medizin, Philipps-Universit~t, 35033 Marburg 
2) Behdngwerke AG, 35001 Marburg 

In the present study Enzygnost PAP micro (Behdngwerke AG, D 35001 Marburg), 
a new microtiterplate based enzyme immunoassay for measurement of the plas- 
min-(~ 2 antiplasmin complex (PAP), a marker of activation of the fibdnolysis sys- 
tem, was evaluated in clinical routine with respect to reproducibility, linearity, ra- 
coven/, possibly interfering factors, reference range and values to be expected in 
various clinical conditions. With median intra-assay and inter-assay coefficients of 
variation of 4.3 and 6.6 % the PAP quantitstion showed good reproducibility. A 
good lineadty could be shown over the whole measuring range from 50 to 2000 
l~g/I, while recovery ranged between 95 and 114 %. Ictedc, hemolytic or lipemic 
plasma samples as well as the presence of rheumatoid factor or paraproteins 
gave no interferences. By testing 81 plasma samples from healthy subjects a 
median PAP concentration of 370 p-g/I (5th to 95th Perc.: 200 - 849 p.g/I) was 
measured Women (excluding those taking oral contraceptiva) showed higher 
PAP concentrations than men (median 451 versus 334 p-g/I), while in women un- 
der oral contraceptiva higher concentrations were observed compared with con- 
trols (median 517 versus 451 p-g/I), although both differences were not statistically 
significant. Smoking and age has no influence on PAP concentrations. In patients 
with myocardial infarction PAP tended to increase slightly up to the 3rd day still 
remaining within the reference range, if no fibdnolytie agent was applied�9 In con- 
trast, after therapy with Streptokinase or r-tPA PAP increased extremely within 15 
rain to concentrations of 2000 p-g/I or more. Patients requidng frequent hemodia- 
lysis did not show alterations of the PAP concentrations. In patients with severe 
chronic liver disease and in patients with malignant diseases PAP concentrations 
were significantly elevated (median 700 and 927 pg/I). In follow-ups of a few DIC 
patients most samples showed hypemormal PAP concentrations, roughly corre- 
lating with the thrombin-antithmmbin II1 complex (TAT) concentrations, but in one 
fatal case a drop of the PAP to hypofibdnolytic concentrations suggests a poor 
prognosis if fibdnolysis is impaired. 
With this reproducible test kit a practicable method is now available to elucidate 
the clinical and pathophysiological significance of hyperlibdnolytic and hypofi- 
bdnolytic activity in different disease states. 
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Comparative evaluation of three functional assays for PAI-1 in various 
groups o f  patients 

H. Reuter, H.-L Kolde 
Universit~itsklinik Eppendorf, Hamburg and Dade Diagnostics, 
Untersehleissheim 

The functional determination of PAI-1 employed t-PA based systems which 
were relatively time consuming because steps for the elimination o f  ct-2- 
antiplasmin (AP) and a fibrin substitute are necessary for the activation o f  
plasminogan. Subsequently new methods were developed in which AP is 
destroyed with an oxidation step or via a specific snake venom. In addition 
u-PA was succesfully used as the target enzyme for PAI-1 which eliminates 
the use of  fibrin and accelerates the procedure. We have compared two u-PA 
based methods for PAI-1 (Behring/oxidation method,"BO," and Dade/snake 
venom, "DSV") on an MLA Electra TM 1000C coagnlometer in a fully 
automated procedure with a t-PA based assay (Biopool, "BP"). In various 
patient groups the t-PA based procedure and "DSV" correlated very well and 
gave very similar numerical values whereas "BO" behaved sometimes 
different and gave lower values due to a different standardization method. 
Both "DSV" and "BP" gave normal results in about half of  the patients with 
confirmed thromboembolism whereas the majority of  patients was elevated 
or borderline with "BO". In patients with liver or bone marrow 
transplantation the degree of  elevation was lower for "BO" compared to the 
two other methods though all methods showed a similar response and in 
most but not all samples. A comparable trend was seen in patients with 
septicemia. The correlation coefficients and regression lines (Passing Bablok) 
of  50 samples from patients with different diseases were 

"BP" (y) versus "DSV"(x) r = 0,995 Y = 0.2 + 1.036 X 
"BO" versus "DSV" r = 0.546 Y = 2.7 + 0.150 X 
"BP" versus "BO" r = 0.555 Y = -18.8 + 6.942 X 

From these data it seems that at least for these patients one u-PA based 
method compared well with the t-PA based procedure whereas the other 
u-PA method did not correlate well with both. 
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A NEW, CONVENIENT ASSAY W I T H  LIQUID REAGENTS 
F O R  T H E  F X a - B A S E D  D E T E R M I N A T I O N  OF 
ANT1THROMBIN ACTIVITY IN PLASMA. 

Menschik M,l) CarlstrSm A-S 1 and yon Pape K. 2 

t) Chromogenix AB, M61ndal, Sweden; ~ St~dtisches Klinikum Fulda, 
Germany. 

A new non dilution assay method, COAMATIC ~ LR Antithrombin, 
aiming at a simplified determination of antithrombin in plasma has 
been developed. The method relies on the ability of antithrombin (AT) 
in plasma to inactivate exogenously added factor Xa (FXa) in the 
presence o f  heparin. The amount of  residual FXa, measured with a 
FXa-specific chromogenic substrate, is inversely proportional to the 
antithrombin level. The use of FXa instead of thrombin eliminates the 
risk of influence from hepadn cofactor II. 

The reagents of the kit, i.e. FXa solution and substrate solution, are 
both in liquid formulation and can be used on the Cobas Fara and Mira 
instruments, as well as on the Hitachi 704, 705, and 717 instruments. 
The reagents have been formulated so as to provide a very high 
stability; no significant loss of  activity could be detected after 8 
months storage at +8 ~ (three different batches were analyzed). The 
repeatability of  the assay, determined on Hitachi 717, is shown in the 
Table below. 

% AT CV within day (n = 35) CV between day (n --5, N = 7) 
50 1.6% 0.7% 
100 1.1% 0.4% 

Analyses of  patient plasmas show that the new assay correlates well 
with established methods, e.g. with COAMATIC AT 400 (r = 0.999, 
n = 100) and with COACUTE Antithrombin R (r = 0.989, n = 90). 

P 269 

CHROMOGENIC SUBSTRATE BASED ASSAY OF HEPARIN 
COFACTOR II ON A CLINICAL CHEMISTRY ANALYZER 

von Pape K.W), Reuter H. 2, Tilsner V. 2, Bohner J) 

Institut fiir Laboratoriumsmedizin, St;qdtisches Klinikum Fulda 
2 Abteilung flir BlutgerinnungsstSrungen, Chirurgische Universit~tsklinik 

Eppendorf, Hamburg 

Heparin cofactor II (HCII) is a serine protease inhibitor which, unlike 
antithrombin III, specifically inhibits thrombin. In the presence of dermatan 
sulphate (DS), which is found in the endothelium and in the blood vessel 
wall, HCII develops a powerful antithrombotic activity. Although 
deficiency of HCII has been associated with thrombosis, this inhibitor has 
not been widely tested, perhaps due to the lack of an automated procedure. 

We placed the HCII assay STACHROM R (Diagnostica Stage) on the 
HITACHI 704 clinical chemistry analyzer (Boehringer Mannheim) 
incubating 3 #I of  undiluted sample for 5 min with an excess of  human 
thrombin in the presence of DS. The residual thrombin activity is measured 
based on reaction with the synthetic chromogenic substrate CBS 61.50. 

Theperformancecharacteristies of  this assay are: Day-to-day precision n = 
14, CV = 0.8 - 1.2 % (range of HCII activity 25 - 100 %); analytical 
recovery 96 - 1 0 1 %  (between 22 - 173 % of HCII activity); high 
analytical specificity shown by total depletion of HCII activity by specific 
HCII antibodies (Serbio). 
HCII levels were measured in 139 patients suffering from thrombophilia. 
Of  these, 67 patients had undergone anticoagulant treatment with heparin 
(13), cumarin (26), or aspirin (28). Three of the 139 patients were 
identified as having an HCII activity level of  less than 2 SD below the 
normal mean level. Compared with the untreated group, patients 
undergoing cumarin therapy quite remarkably showed significantly higher 
HCII levels (p < 0.013, t-test). 
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AT III and Heparin Cofactor II: Optimized thrombin based tests are not affected 

A. Hubbuch, E. Adema, R. Herz 

Boehringer Mannheim GmbH, Mannheim, FRG 

Recently several reports described interference of AT III methods by heparin 
cofactor II (HCII), when these are based on the inhibition of thrombin by AT llI. 
Factor Xa based AT III methods are not affected by HCII. However, the effect of 
the interference largely depends on the reaction conditions used: High thrombin 

. activities, ionic strenght of the buffer, the amount of sample as well as the time of 
measurement are important factors. We have evaluated two thromhin based AT III 
reagents from Boehringer Mannheim, that were optimized with respect to HCII 
interference: The BM/Hitachi system reagent (substrate: MeOCO-Gly-Pro-Arg- 
pNA, BM cat. no.: 1166760) and the STA system reagent (substrate: ethyl-malonyl- 
S-Pro-Arg-pNA, BM eat.no. 1447 173). The results are based on internal data and 
method comparison studies from a total of 5 clinical laboratories. 
Results: 1. Spiking era  normal plasma pool with HCII up to 200 mg/L did not 
affect the AT III activities, when measured with the Hitachi system reagent: AT 
Ili=105% (HCII 0 mg/L); AT Ili=106% (HCI1200 nag/L). Data of the same 
quality were obtained on STA. 
2. Method comparison experinaents with patient plasmas from intensive care units, 
receiving daily heparin doses from 10.000 IU to > 20.000 indicated no significant 
differences between the BM/l-Iitaehi system reagent and a factor X based method: 

Patient group BM/Hitachi reagent Xa method 
Median values Median values 

no heparin (n = 83) 94 92 
heparin > 10.000 (n=57) 86 84 
Again data of the same quality were obtained with the STA system. 

We conclude, that HCII will not affect AT Ill activities under routine clinical 
settings when using the two reagents tested. 
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Effects of  endurance  exercise on thrombin  generat ion.  

Weiss C., Welsch B., Alber t  M.,  Fr iedmann B., Jes t  J., 
Nawro th  P., B~rtsch P. 

Mediz in ische Universi t~tskl in ik,  Abt .  for  Sportmediz in,  
Heidelberg 

Maximal  p ro longed physical exerc ise induces thrombin 
format ion as indicated by an e levat ion of  th rombin-ant i th rombin  
III complexes  (TAT) in plasma. To evaluate the role o f  platelets 
and endothel ia l  cell act ivat ion in exerc ise- induced thrombin 
generat ion,  w e  analyzed the changes o f  plasma levels o f  beta- 
th rombog lobu l in  (BTG), th rombomodu l in  (TM) and TAT 
occurr ing in 11 t r iath letes during one hour  o f  three maximal  
exerc ises (swimming,  cycl ing and running),  wh ich  are 
assoc ia ted wi th  d i f fe rent  levels o f  mechanical  stress. Exercise 
intensi ty  cor responded to 105% of  the anaerobic  threshold and 
was comparab le  be tween all fo rms o f  exerc ise as ref lected by 
heart  rate, plasma lactate and subject ive judgement  (Borg 
scale). Mean values (-+ S.E,) for  exerc ise- induced changes were:  

swimming cycl ing running p ANOVA 

A BTG (ng/ml) 14.7 (1.5) 19.5 (3 .6 ) * *  26 .6  (2 ,8 } * *  0 .023  
6 TAT (ng/ml) 1.5 (0 .5)*  0 .6  (0.2)*  1.6 (0 .3 ) * *  0 . 0 1 6  
A TM (~g/ml) 3 .6  (2.1) 2 .9  (1.0)*  6 .0  (1 .3 ) * *  0 . 2 7 9  

*) p < 0 .05  and **) p < 0 .005  for  values before  vs, after.  

Elevated plasma concent ra t ions o f  BTG and TM indicate tha t  
exerc ise- induced thrombin generat ion is associated wi th  an 
act ivat ion o f  th rombocy tes  and endothel ia l  cells. For all 
parameters a l terat ions were  most  p ronounced af ter  running 
suggest ing mechanical  fac tors  to be envolved.  

A 6 9  
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MARKED ACTIVATION OF BLOOD COAGULATION FOLLOWING CARDIAC 
ARREST IN MAN IS NOT BALANCED BY FIBRINOLYTIC ACTIVATION 

B6ttiger B.W., Motsch J., B6hrer H., B6ker T., Aulmann M. +, Nawroth P.#, Martin E. 

Departments of Anaesthesioiogy, +Surgery, and #internal Medicine, 
University of Heidelberg, Heidelberg 

Backaround: Animal investigations have demonstrated a marked activation of 
blood coagulation following cardiac arrest and cardiopulmonary resuscitation 
(CPR). 1 Recently, we have shown that thrombolysis during CPR reduces the cere- 
bral "no-reflow" phenomenon after cardiac arrest in cats. Thus, activation of blood 
coagulation may play an important role following cardiac arrest. To understand the 
role of haemostatic disorders in man, we investigated markers of activation of coa- 
gulation and fibdnolysis during and after CPR. 

Methods; Following institutional approval, this prospective study included 24 pati- 
ents (29 - 96 years) who underwent out-of-hospital CPR for non4raurnatic causes. 
Blood samples were drawn immediately, 15 min, and 30 rain after initiation of CPR. 
In case of restoration of spontaneous circulation (ROSC), additional blood samples 
were taken immediately, 30 rain, 2 h, 8 h, 24 h, 48 h, 72 h, and on day 7 after 
ROSC. The tested vadables were: thrombin-antithrombin-complex (TAT), fibrin 
monomers (FM), D-dimer (DD), and plasminogen activator inhibitor type I (PAl-l). 
Results: TAT (median during CPR: 215 pg/I; median after ROSC: 25,5 pg/I; normal 
range: 1,0 - 4,1 pg/I) and FM (median during CPR: 35,5 pg/ml; median after ROSC: 
37,4 pg/ml; normal range: 0 - 3,6 IJg/ml) were markedly increased during and in the 
early phase after CPR. In patients surviving 48 h (n = 8), TAT and FM values retur- 
ned to the normal range. In most of the patients, plasma levels of DD were not in- 
creased during CPR (median: 0,125 pg/ml; normal range: < 0,25 pg/ml), but in- 
creased moderately after ROSC (median: 0,375 pg/ml). Levels of PAl-1 (normal 
range: 0,3 - 3,5 U/ml) were increased moderately in most of the patients (median 
dudng CPR: 3,96 U/ml, median after ROSC: 7,08 U/ml). 

Discussion: Our data demonstrate a marked activation of blood coagulation fol- 
lowing cardiac arrest and CPR, which was not balanced by concomitant activation 
of endogenous fibdnolytic activity. Activation of blood coagulation may contribute to 
micrucirculatory reperfusion disorders such as the cerebral "ne-refiow" phenome- 
non by inducing fibrin deposition and microthrombi. These observations may result 
in new therapeutic options focusing on the improvement of reperfusion following 
cardiac arrest. 

References; 1. Gaszynski W (1974) Anaesth Resus Inten Therap 2:303 
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ACTIVATION OF THROMBOCYTES AND THE HEMOSTATIC SYSTEM DUR- 
ING MAXIMAL CYCLE EXERCISE IN HEALTHY TRIATHLETES 
Martin M6ckel', Thomas St6rk', Natalie Ulrich', Lothar R6cker ~, Andreas Rur 
Frank Klafisch', Oliver Danne', Reinhold M011er 3, Thomas Bodemann', Ulrich Frei' 
'Dpt. of Internal Medicine, Univ.-Hesp. Rudolf Virchow; 2Institute for Medical 
Physiology; ~lnstitute for Medical Statistics; 'Rehabilitation Clinic Nikolassee; 
Bed#n; 5Institute for Medical Diagnostics, Klinikum Karlsruhe, Kadsruhe; Germany 

Only a few data exist on in vivo activation of thrombocytes and the hemostatic 
system in healthy endurance athletes. We examined 17 triathletes (mean age: 25 
[19 - 44] years) who were engaged in endurance training for at least 2 years. 15 
athletes finished the whole protocol. After a 30 minutes rest pedod in supine posi- 
tion an exercise test was performed: 30 minutes aerobic cycle exercise followed by 
an increase of load by 40 Watt every 4 min until the volunteers reached muscular 
fatigue. Blood samples were obtained at rest, at the end of aerobic (AER) and 
anaerobic (ANA) exercise and every 30 min in the post exercise (PEX) period. P- 
selectin was determined as percentage of platelets (PLT) which expressed p- 
selectin on their surface. The blood samples for p-selecUn determination were im- 
mediately stored in a special stabilization buffer solution ~. To characterize the fibd- 
nolytic state concentrations of piasmin-antiplasmin-complax (PAP) were deter- 
mined. The coagulation system was described by measuring thrombin-antithrom- 
bin-complex (TAT) and prothrombin-fragments (F1, F2). The intensity of exercise 
was controlled by measurements of lactate, white blood cell count (WBC) and he- 
matocrit (HCT). Heart rate (HR) and systolic blood pressure (SBP) were obtained 
simultaneously (rate pressure product [RPP] = HR.SBP). 
RESULTS (medians) REST AER ANA 30" 60" 90" PEX 
P-selectin [%] 2.3 2.6 3.2 2.3 2.3 2.4# 
PLT [10~-14 ' ]  234 263 284 188 188 178# 
TAT [tlg4 ~] 1.9 4.9 53.3 39.6 5 4 . 1  50.0# 
F1, F2 [nmol.l"] 0.4 0.55 1.41 0.83 1.17 1.0# 
PAP [~gor'] 441 948 4286 896 1017 780# 
Lactate [mmol~ 1.1 1.8 7.7 . . . . .  
RPP [10~,,min%mmHg] 9.7 21.8 38.0 8.6 8.0 7.8# 
WBC [10~*p.I ' ]  4.8 6.1 8.7 5.5 5.5 6.2# 
HCT [%] 42.6 44.6 46 .1  42.6 40.8 42.1# 
#, p < 0.001, Friedman ANOVA 
Thrombocytes, fibrinotysis and coagulation are activated less by moderate and 
more by maximal physical exercise in endurance trained athletes and therefore 
maybe contribute to the cardiovascular risk of heavy physical exertion. 
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THE FIBRINOLYTIC SYSTEM AND MARKERS OF CLOTTING 
ACTIVATION IN PATIENS WITH CORONARY ARTERY DISEASE 

M Heins, F.-C. SchoebeP, Y. Fischer, H. Stiegler, M. Leschke*, 
B. E. Strauer*, H. Reinauer 

Institute for Clinical Chemistry and Laboratory Diagnostics and "Clinic for 
Cardiology, University of Duesseldorf 
Activation of the clotting system and plateiets as well as disturbances of 
the fibdnolytic system are regarded as important risk factors for the clinical 
progression of coronary artery disease (unstable angina, myocardial in- 
farction, cardiovascular death). The relevance of these factors has not 
properly been determined in patients who have undergone elective percu- 
taneous transluminal coronary angioplasty (PTCA). Therefore we ana- 
lysed prothrombinfragment 1+2 (F1+2), thrombin-antithrombin III complex 
(TAT), tissue plasminogen activator (t-PA), plasminogenactivator inhibitor 
(PAl), plasmin-%-antiplasmin complex (PAP), CO-62p and 
thromboglobuline (I~-TG) in 20 male patients with stable angina pectoris 
undergoing PTCA. 

Three of these patients suffered early vascular reocclusion within 1 hour 
after PTCA. In comparison to the other 17 patients they showed higher 
clotting activation markers shortly after PTCA (F1+2:1.81__--'-0.64 versus 
1.07i-66 nmol/I, p=0.07; TAT: 17.4i-6.4 versus 9.5-J:13.0 IJg/I p=0.08) and 
1 hour after PTCA (F1+2:1.76.i-0.25 versus 1.11r nmol/I, p--0.06; TAT: 
17.7+5.9 versus 8.4+10.7 IJg/I; p--0.06). 

In the 17 patients with stable AP without complications we found a positive 
correlation of PAP with the severity of CAD (PAP to 1-3 vessel CAD 
r------~.52, p<O.05). During PTCA a significant decrease of PAl (5.7:1:3.3 to 
3.0-J:1.3 U/mt; p<0.001) and t-PA (14.4• to 11.1:L-5.7 IJg/I; p<0.001) was 
observed. In the moming after PTCA a significant decrease of the fibrino- 
lyric system was observed in comparison to ~ morning before (PAP: 
321• versus 399+_240 pg/I; p<0,05). 

Conclusion: We suggest that in patients who undergo elective PTCA 
there does exist a clinically prognostic relevance of an activated clotting 
system regarding the incidence of early reocclusion. The benef'd in pa- 
tients with successful PTCA is shown in a decrease of the fibrinolytic 
system. 
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CHANGES OF PROTHROMBIN FRAGMENT 1+2, THROMBIN- 
ANTITHROMBIN IH COMPLEX AND ANTITHROMBIN HI IN 61 PATIENTS 

IMPLANTED WITH CORONARY PALMAZ-SCHATZ STENTS 

Haushofer A +, Halbmayer WM +, Radek J +, Dittel M *, Spiel R *, Prachar H *, 
Mlczoch J.*, Fischer M + 
+ Zentrallaboratorium mit Thrombose- trod Gerirmungsambulanz - Krankenlmas Lainz; 
* 4. Medizinlsche Abteilung mit Kardiologie - Krankenhaus Lainz und Ludwig 
Boltzmarm-Iastitut flit Herzinfarktforschung 

Sixty-one patients implanted with coronary Palmaz-Schatz-steets were anticoagulated 
using a combination of heparin, phenprocoamon and acetyl salicylic acid follmving a 
standard procedure. To detect changes in clotting after implantation of Palmaz-Schatz 
stents, specific clotting parameters (proflurombin fragment 1+2 IF 1+2], thrombin- 
antithrombin-llI-complex [TAT] and antithrombin III [AT Ill]) were monitored at 
standardized intervals for 10 days. Heparin therapy was guided by APTT levels (normal 
range 25 - 35 sec), which were within the therapeutic range (median 50 sac [25% / 75% 
percentiles 42.1/66.7 sac]) until dismissal from the hospital. Simultaneous oral anti = 
coagulation was found to be effective on day 8 (INR median [2.24 1.9/2.56]). The AT HI 
activity dropped significantly (io <0.0001) after a heparin loading dose of 15000 IU 
during stenting. As the heparin dose was reduced on the following days, AT tII levels 
increased significantly (p <0.0001) during the observation time. There was a highly 
significant (p <0.0001) negative correlation bet~een AT 1II and heparin levels 
(Heptest| From day 3 to 6 F 1+2 values were significantly (p <0.01, p <0.001, p <0.0l, 
p <0.05) higher than on the day of stenting (1.0 [0.77/1.36] nmoUl, 1.1 [0.86/l.32] 
amol/l, 1.06 [0.85/1.32] nmol/l and 1.0 [0.97/1.32] amol/1 vs. 0.97 [0.69/1.16] amol/l). 
F t+2 levels fell after day 7, the difference becoming significant after day 8 (p < 0.01/p 
<0.02). F 1+2 was negatively correlated (p <0.05) with the Heptest| and F 1+2 and TAT 
fell significantly as INR increased during phenprocoamun administration (p <0.0001, p 
<0.02). On day 3, 5 and 6 T A T  was also significantly (p <0.02, p <0.05, p <0.02) higher 
than on the day of stenting (2.58 [1.65t 4.01 ~tg/l, 2.6 [1.6/3.9]/*g/l and 2.7 [1.75/4.01 t~g/l 
vs. 2.1 11.213.4]/,gill). Despite adequate anticoagulation, median F 1+2 level in patients 
sbowing restenosis at follow-up angiography were higher (p <0.01 ) than in those without 
restenosis. In five patients (8.2%) stent thrombosis (4 subacute 6.6% [SST] - between day 
2 and 5; one acute stent thrombosis - three hours after stenting) occurred. In only one 
patient with SSTon day 2, F t+2 level prior to stent occlusion was found to be higher than 
the median of all other patients for this specific time (1.2 nmoUl vs. 0.88 [0.74/1.01] 
nmol/l). But for this patient this F 1+2 level was his lowest individual value since stenting 
(range: 2.45 - 1.22 amolfl). In the other 4 cases F 1+2 levels were lower than the median 
for this specific time and therefore F 1+2 was not able to predict acute / subacute stent 
thrombosis. 
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PATIENTS WITH NONVALVULAR ATRIAL FIBRILLATION S H O W  A 
PRETHROMBOTIC STATE COMPARED TO PATIENTS WITH SINUS 
RHYTHM 

S i ~  H. J., Mitosch R.*, Garbe M.*, Sheildizadeh A.*, Wagner T., Diederich K. W.* 

Depts. for Cardiology* and Internal Medicine, University of Luebeck, Germany. 

Nonvalvular atrial fibrillation (NVAF) can be a source of cardiogenic brain 
embolism. We reviewed the coagulation system of 66 patients (pts) with NVAF 
and 28 pts in sinus rhythm. At time of investigation none of  all pts received any 
anticoagulant medication. The age of both groups were comaparable. Underlying 
other deseases were not obvious. 

Beside global test parameters such as PT, PTT, and TI', we measured elottable 
fibrinogen, spontanous platelet aggregation, and thrombocyte count as well as the 
levels of  different hemostasiological markers. 

atrial fibrillation: 
age (years) 
F 1+2 (nmol/l) 
TAT (,g/l) 
FM (nmoVt) 
D-dimers (og/l) 
t-PA (l~g/I) 
PAI-1 (l~g/l) 
Fibrinogen (g/I) 

7 2 •  
1 .3•  
8 . 6 •  

27 .0•  
791 • 78 
9 .3 •  

58 .3•  
4 . 6 •  

sinus rhythm: p-value: 
70 ~: 1 NS 

1.0 + 0.1 0.08 
2.5 ~- 0.3 < 0.001 
13.4•  < 0.001 
405 • 46 < 0.005 
7.2 • 0.5 < 0.05 

47.7 ~- 4.9 NS 
3.3 • 0.3 < 0.05 

Concerning the inhibitors AT IIl, Protein C and S we did not detect any differences 
in both groups, From the proc~agnlatory factors the TAT complexes and 
fibrinmonomers showed a significant elevation in the NVAF pts compared to the 
controls, prothrombin fragments FI+2, however, were increased, but not 
significantly. Pibrinogen levels were higher in the NVAF group. 
D-Dimer concentrations were remarkedly higher in NVAF indicating a reactive 
plasminogen activation after intravascular clot forming. The corresponding values 
for t-PA were also elevated compared to the controls. 
In conclusion, a prethrombotic state is detectable in NVAF pts and underlines 
therefore the need for adequate anticoagulant therapy. 
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ACTIVATION MARKERS OF THE COAGULATION AND THE 
FIBRINOLYTIC SYSTEM DURING THROMBOLYTIC THERAPY OF 
ACUTE MYOCARDIAL INFARCTION 
A. Siegemund 1, B. Grewe 1, C. Wagner 2 

1) Med. Universit~itsklinik, 04103 Leipzig 
2) Behdngwerke AG, 35001 Marburg 

In 10 patients requiring thrombolytic therapy of acute myocardial infarction 
the course of the activation markers thrombin-antithrombin III complex 
(TAT) and prothrombinfragment 1+2 (F1+2) for the coagulation system 
and D-Dimer and plasmin-~2antiplasmin complex (PAP) for the fibrinolytic 
system were measured. Before starting therapy (r-tPA, 100 mg in 2h, n = 
8 or streptokinase, 1.5 MiolU, n = 2, concomitant hepadn therapy: 5000 U 
bolus + 1000 U/h i.v.) TAT and PAP concentrations were hypemormal in 6 
patients, F1+2 concentration in 7 patients, but D-Dimer was within the 
reference range for all but 1 patient In response to therapy, 2 hours after 
starting therapy in all patients PAP concentrations exceeded 5000 Fg/1 
which returned to normal within appr. 36 to 72 hours after therapy. The 
parallel nse and fall of the other activation parameters TAT, F1+2 and 
Dimer showed evidence of a strong activation of the coagulation system 
in 6 patients (4 r-tPA, 2 streptokinase), a moderate activation in 2 patients 
(2 r-tPA) and no activation in 2 patients (2 r-tPA). Formation of 
considerable amounts of D-Dimer was always accompanied or preceded 
by substantial TAT (and F1+2) concentrations suggesting that the D- 
Dimer is derived from new built fibrin as the tibrinolytic agents 
streptokinase and r-tPA are known to activate the coagulation system. 
Further studies are required to prove the connection between activation of 
the coagulation system and generation of fibnn and the occurrence of 
reocclusions shortly after initially successful reopening of the infarcted 
vessel by thrombolytic therapy. 
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Plasma-levels of prothrombin fragment F1+2, thrombin-enti- 
thrombin III complexes (TAT) and D-Dimer in patients with 
inflammatory diseases. 

K. - H. Zurborn, B. Pries, H. D. Bruhn 

I. Medizinische Universit~tsklinik Kiel 

Inflammatory reactions can lead to coagulation activation 
in patients and to an increased risk of thrombosis. To 
analyze early imbalance of the haemostasis we investi- 
gated patients with pneumonia (n=44), bronchitis (n=44) 
and with infections of the urinary system using sensitive 
molecular markers like prothrombin fragment FI+2, throm- 
bin-antithrombin III complexes (TAT) and D-Oimer. All 
this three parameters showed significant differences (p < 
0,05) compared to 26 healthy control patients. In pa- 
tients with pneumonia elevations of F1+2 and TAT were 
significantly higher compared to the other patient groups 
(F1+2 1.2 nmol/1 versus 0.6 nmol/l in controls, TAT 6.2 
pg/1 versus 2,1 pg/1 and D-Dimer 2.476 versus 223 ng/ml). 
Due to these findings C-reactive protein (CRP) was 
significantly higher in patients with pneumonia compared 
to the other groups. The results of this study indicate a 
coagulation activation in patients with int-lammatory 
diseases to a different extent due to the intensity of 
the inflammation. The thrombin markers may help to make a 
decision for initiation of thrombosis prophylaxis in 
those patient groups. 
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Influence of insulin-induced hypoglycemia on the hemostatic 
and fibrinolytic system. 

K. - H. Zurborn, K. Lauerwald, D. Zillmann und H. D. Bruhn 

I. Medizinische Universit@tsklinik Kiel 

The present study was designed to elucidate the effects 
of hypoglycemia during insulin tolerance test on the 
hemostatic and fibrinolytic system in 22 patients with 
hypothalamic-pituitary dysfunction. Prothrombin fragment 
F1+2 and thrombin-antithrombin III complex (TAT) as well 
as platelet factor 4 (PF4) and S-thromboglobulin (BTG) 
increased significantly 15 and 90 minutes after admini- 
stration of insuIin indicating clotting and plateiet 
activation. FI+2 increased from 1.2 + 0.2 to 2.5 + 0.5 
nmol/i and TAT from 19.1 + 5.6 to 37 ~ 7.8 pg/1 after 15 
minutes. A significant correlation between cortisol and 
thrombin markers at 15 minutes may indicate a role of 
cortisoi in inducing a hypercoaguiable state. The quoti- 
ent D-Dimer/TAT as a marker of the beiance between coagu- 
iation activat• and fibrinolysis significantly de- 
creased at 15 and 90 minutes from 13.9 + 4.4 to 6.3 + 2.2 
after 15 minutes and to 7.5 + 4.1 after90 minutes. -This 
indicates actvation of coagulation and inadequate fibri- 
nolysis while later on there was evidence of a prolonged 
activation of fibrinolysis. T-PA antigen increased after 
15 and 90 minutes while PAI-1 did not alter. Simultaneous 
actvation of both coagulation and fibrinolysis during 
hypoglycemic stress would tend to counter act each other. 
In individual patients, however, a disequilibrium in 
favor of coagulation may occur and a thromboembolic event 
e.g. in patients with coronary heart disease may precipi- 
tate during hypoglycemia. 
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DOES THE METABOLIC SITUATION AND THE PRESENCE dE LATE COM- 
PLICATIONS INFLUENCE THE ACTIVITY OF THE HEMOSTAT1C AND EIBRINO- 
LYTIC SYSTEM IN INSULIN DEPENDENT (TYPE 1) DIABETIC PATIENTS? 

Olbert, P.; Born, P.; Wallisch, P.; Bottermann, P.; Lorenz, R. 

11. Med. Klinik and Polildinik der TU Miinchen, Klinikum Rechts der lsar 

Introduction: Apart from the fact that the von Willebrand's factor (vWF) is eleva- 
ted in diabetic patients there is only few and controversial data about the 
coagulation- and fibrinolytic status of diabetics. The aim of our study was to eva- 
luate more clearly if the quality of metabolic adjustment and the presence of diabe- 
tic late complications influence eoagulatory and fibrinolytic parameters. 
Patients and Methods: We examined 103 healthy controls (63f, 40m, 42.6 + 16.7 
years, Group A), 22 IDDM (5f, 17m, 35.1+ 13.9 years, Group B), out of Group B 
11 IDDM without late complications ( 3f, 1 lm, 30 + 10.4 years, Group C) and l 1 
IDDM with late complications (3f, 8m, 40.1+ 15.6 years). HbAIc, vWF, anti- 
thrombin Ill (AT 1II), thrombin- antithrombin complex (TAT), tx2-plasmininhibitor 
(cO.@I), factor Xlll  activity (F XIII) were measured by commercially available test 
kits. 
Results: vWF was significantly increased in B( 123.5 + 43.6%), C(124.1 _+ 45.9%) 
and D (122.9 + 43.6%) compared to the controls (80.5 _+ 30.8%, p<0.005 vs. 
B,C,D). TAT also was significantly increased in B (I 1.3 + 16.5mg/dl), C (13.9 _+ 
15. I mg/dt) and D (9.8 _+ l 7.9mg/dl); in A TAT was 3.40 + 7.0 (p<O.05 vs. B,C,D}. 
The other parameters did not show any significant changes, however there was a 
tendency to elevated levels of a2 - PI in D. [n regression analysis there was a signi- 
ficant linear correlation between HbA I c and ct2-Pl (r=0.28; p<0.02). 
Discussion: Our results allow the conclusion, that the hemostatic system of insulin 
dependent diabetic patients is activated; surprisingly there is no difference between 
patients with and without late complications. A possible reason for this phenome- 
non might be, that a bad metabolic adjustment (glycation also of endothelial struc- 
tures} leads to an activation of bemostasis which contributes to the development of 
late complications. Further studies with higher case numbers and experimental 
trials will have to evaluate the prognostic value of tbese preliminary results and cla- 
rify the physiological interlinks. 
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VASCULAR LATE COMPLICATIONS IN DIABETIC PATIENTS: CORRELA- 
TION WITH INSULIN - LIKE GROWTH FACTOR I (IGF-1), VWF AND TAT? 

Wallisch P., Bum P., Olbert P., Bottennann P., and Lorenz R. 

II. Medizinische Ktinik, Klinikmn reehts der Isar, Tectmische Universit~tt Mlinchen 

Introduction: In diabetic patients there are only isolated data about decreased Insulin-like 
Growth Factor I (IGF-1), which probably influences the insulin sensitivity, and increased 
Thrombin-Antit hrombin complex (TAT) and yon WiJlebrend's Factor (vWF), markers of ac- 
tivated coagulation and endothelial disturbance. So far it is not completely clear, if these pa- 
rameters are depending on the stage of diabetic vascular late complications and if there is a 
correlation between eachother. Therefore we determined IGF-I, TAT and vWF in non 
insulin-dependant diabetes mallitus (NIDDM) patients with microangiopathy, with macro- 
angiopathy and without any vascular late complication. 
Material and Methods: 40 patients with NiDDM were subdivided in three groups: 9 pa- 
tients (A: 5m,4f;55+A!Sy~.) without aJ~y de~ectable coii~,plicaiioi~ I0 ~tients ('B~: 
6m.4~66+/-9ys) w~:~ microangiopatlg,' (diabetic neuro-, retied- and nephropathy) and 21 
patients (C: 14m,Tf,7 l+/-8ys) with macroan~opathy (periphereal arterial occlusive disease 
(POAD)). They were como~ed with 9 non-diabetic patients (D: 7m,2~,61+/-Sys) with PO- 
AD and 62 age-matched healthy controls (H: 21m,411~59+/-9ys). IGF-I was measured by 
radioimmunoassay, TAT and vWF by ELISA technique. 
Results: IGF-1 was significantly decreased in B (127,4+/-72,7ng/ml), C 
(118,7+/-70,7ng/mi) and D (126,6+/-h8,4ng/mi) in comparison to H (i75,0*/-57,0ng/mi; 
each p<0,05) whereas A (142,2 ~-/-89,9ng/ml) was sliglaly dimiifished. All tinge diabetic 
groups showed a significant incre':~e of vWF (A: 134,1+/.49,~/o, B: 146,3+/45,3%, C: 
138,5*./-49,3% vs. H>95,4+/-40,7%, eneh p<O,05), the devation of D (!26,3+!-56,5%) 
wa~ not significant. TAT levels were 6,g+/-5,.7~ag/ml (A), 9,9+/-!3~3~.tg/ml (B), 
6,5+/-5,5pg/trd (C), 5,0+/-2.1!lg/ml (1)) and 3 0+1--4 O!tg!ml (H)~, & C attd D were sighifi- 
tautly increz~,xl us H_ each p<0.05 Within the three diabetic ~oups there was a negative 
correlation between IGF-1 and vWF (p<0,05, r=-0,38). 
Conclusions: The decrease of IGF-I and the increase of vWF and TAT is visible in patients 
with POAD and in all diabetic groups before there is any detectable angiopathy. This su- 
gests, that these parameters play a eertmn role m tile development or'diabetic vascular late 
compiiea~ions. Wether the negative correlation of IGF-i and vWF means an interaction bet- 
weem them or Ms to be considexed separately remains to be cla,~fied. 
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S E N S I T I V E  D E T E C T I O N  O F  F I B R I N  D E G R A D A T I O N  P R O D U C T  

D - D I M E R  A L L O W S  E X C L U S I O N  O F  A C U T E  D E E P  V E I N  

T H R O M B O S I S  
Haedecke C, Ktirten A, Spannagl M, Schramm W, Spengel FA 
Medizinische Polikl inik und Medizinische Klinik 
Ludwig Maximil ians  Universititt Mtinchen 

F i b r i n  M o n o m e r  a n d  D - D i m e r  c o n c e n t r a t i o n  in  p l a s m a  
i n d i c a t e  g e n e r a t i o n  and  l y s i s  o f  f i b r i n .  F I + 2  f r a g m e n t  o f  
p r o t h r o m b i n  a n d  T A T - c o m p l e x  c o n c e n t r a t i o n  i n d i c a t e  

g e n e r a t i o n  o f  t h r o m b i n .  W e  i n v e s t i g a t e d  s e n s i t i v i t y  a n d  
s p e c i f i c i t y  o f  t h e s e  a c t i v a t i o n  m a r k e r s  o f  h e m o s t a s i s  f o r  

l a b o r a t o r y  d i a g n o s i s  o f  a c u t e  d e e p  v e i n  t h r o m b o s i s  i n  
p a t i e n t s  w i t h o u t  u n d e r l y i n g  d i s o r d e r s .  162  c o n s e c u t i v e  

o u t p a t i e n t s  w i t h  c l i n i c a l l y  s u s p e c t e d  d e e p  v e i n  t h r o m b o s i s  
o f  the  l e g s  w e r e  i n c l u d e d .  P l a s m a  s a m p l e s  w e r e  o b t a i n e d  
i m m e d i a t e l y  on  a d m i s s i o n  to  the  h o s p i t a l .  In  59  p a t i e n t s  
t h r o m b o s i s  c o u l d  be  c o n f i r m e d  b y  d u p l e x  s o n o g r a p h y .  
A c t i v a t i o n  m a r k e r s  w e r e  m e a s u r e d  b y  h i g h l y  s e n s i t i v e  
i m m u n o a s s a y s .  U s i n g  the  u p p e r  n o r m a l  r a n g e  fo r  c u t - o f f  

t he  f o l l o w i n g  s e n s i t i v i t y / s p e c i f i c i t y  w a s  c a l c u l a t e d :  F l + 2  
f r a g m e n t  ( 8 1 % / 4 5 % ) ,  T A T  c o m p l e x  ( 5 2 % / 7 6 % ) ,  F i b r i n  

M o n o m e r  ( 8 5 % / 5 8 % ) ,  D - D i m e r  ( 9 4 % / 4 3 % ) .  D - D i m e r  a n d  
F i b r i n  M o n o m e r  p l a s m a  l e v e l s  w e r e  h i g h l y  c o r r e l a t e d  

( r :0 .92 ;  p < 0 . 0 0 1 ) .  
In  c o n c l u s i o n  a s s e s s m e n t  of  F i b r i n  D e g r a d a t i o n  P r o d u c t  D-  
D i m e r  b u t  n o t  o f  o t h e r  t h r o m b i n - r e l a t e d  a c t i v a t i o n  
m a r k e r s  a l l o w s  e x c l u s i o n  o f  a c u t e  d e e p  v e i n  t h r o m b o s i s  in  
p a t i e n t s  w i t h o u t  u n d e r l y i n g  d i s o r d e r .  
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THE VALUE OF QUANTITATIVE FIBRIN MONOMER DETERMINATION IN 
THE EARLY DIAGNOSIS OF POSTOPERATIVE DEEP VEIN THROMBOSIS 

G. Vogel I, C.-E, Dempf!e 2, M. Spennagl 3 and W. Leskopf 4 

Medizinische Akademie Erfurt I, University of Heidelberg 2, 
Klinikum Mannheim and Unive{sity of Munich 3, Klinikum 
Innenstadt, WALE Statistics ~ 

A new test for the determination of fibrin monomer in plas- 
ma, Enzymun-Test(R)FM, was clinically evaluated in compari- 
son to ELISA DO, TAT and Fi, 2 for the early diagnosis of 
prethrombotic conditions. For this purpose 129 patients who 
underwent abdominal surgery were followed longitudinally. 
12 patients developed postoperatively DVT, proved by phlebo- 
graphy. The identical specificity level 73,2 % was chosen 
for all 4 tests. At this specificity. Enzymun-Test(R)FM had 
the highest sensitivity (91,7 %), followed by D-D (75,0 %), 
TAT (41,7 %) and F 1 2 (33,3 %). All FM-positive DVT-patients 
had pathological FMLvalues at least one day prior to the 
clinical manifestation of thrombosis. In a group of 255 
obviously healthy persons the cutoff value for Enzymun-Test 
(R)FM was determined at 3,6 mg/1 (95th percentile). No 
clinically relevant influence of gender, age, smoking habits 
or oral enticonce~tion could be observed. It is concluded 
that Enzymun-Test(R)FM is a valuable diagnostic tool for 
the early diagnosis of prethrombotic conditions. 
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LACK OF DISCRIMINATING POWER OF ASSAYS FOR FIBRIN 

MONOMER AND FIBRIN DEGRADRATION PRODUCTS AMONG DIC,  

DVT,  AND HEMOSTATIC ACTIVATION IN LIVER CIRRHOSIS. 

C.E.Dempfle, S.Pfitzner, M.Dollman, D.L.Heene 

Universititt Heidelberg, Klinikum Mannheim, LMedizinische Klinik 

Assays for soluble fibrin and fibrin degradation products are employed for 
assessment of coagulation activation. Various clinical conditions may lead to 
intravascular fibrin generation, such as disseminated intravascular coagulation 
(DIC), and deep venous thrombosis. High levels of circulating fibrin derivati- 
ves are also observed in liver cirrhosis (LC), representing a combination of 
moderately increased fibrin production with impaired clearance of activation 
products rather than genuine DIC. We have compared assays for fibrin mo- 
nomer (Enzymun| FM, Fibrinostika| Soluble fibrin, Fibrin monomer 
Test Behring, Coa-Set| Fibrin monomer), Fibrin degradation products D- 
dimer (Asserachrom| D-timer and AGEN Dimertest| Fibrinogen degrada- 
tion products (Fibrinostika| FgDP), fibrin degradation products 
(Fibdnostica| FbDP), and TAT as parameter for intravascular thrombin gene- 
ration. There was no significant difference between the values of fibrin 
monomer and D-dimer observed in DIC, DVT, and LC. 
Fibrin degradation products (FbDP) were lower in DVT, as compared with 
DIC (p<0.05), whereas there was a tendency towards higher fibrinogen de- 
gradation product (FgDP) levels in venous thrombosis, as compared with 
DIC, indicating a higher level of fibrinogenolytic activity in venous thrombo- 
sis. 
The excellent correlation of immunological fibrin monomer assays with im- 
munological assays for fragment D-dimer (r=0.8) is not caused by cross-reac- 
tivity of the antibodies, which either detect a continuous fibrin monomer-neo- 
epitope, or the conformational D-dimer crosslinking site. Possible explanati- 
ons would be either constant co-occurrence of both analytes in the clinical 
plasma samples examined, or the fact that both assays actually measure high 
molecular weight co-complexes containing both epitopes, instead of fibrin 
monomer and low molecular weight fibrin fragment D-dimer. Further analysis 
of fibrin derivatives occurring in various clinical conditions should be perfor- 
med before attempting the preparation of standards for quantitative fibrin tests. 

P 2 ~  

IMMUNOLOGICAL MEASUREMENT OF SOLUBLE FIBRIN WITH 

E N Z Y M U N |  F M  IN PATIENTS WITH DISSEMINATED 

INTRAVASCULAR COAGULATION (DIC) 

S.Pfitzner, C.E.Dempfle, M.F~ihnle, D.L.Heene 

Universitiit Heidelberg, Klinikum Mannheim, I.Medizinische Klinik 

Various assays have been developed for quantitation of soluble fibrin or 
fibrin monomer in clinical plasma samples, since this parameter directly 
reflects in vivo thrombin action on fibrinogen. Enzymun| FM 
(Boehringer Mannheim) uses fibrin-specific antibodies against an epitope on 
the neo-N-terminus of the fibrin alpha-chains for detection of fibrin monomer 
antigen, which is uncovered by release of fibrinopeptide A. In the assay, 
noncrosslinked soluble fibrin complexes are converted into monomeric fibrin 
molecules by chemical dissociation using thiocyanate solution. Fibrin 
monomer, as well as high molecular weight crosslinked fibrin complexes are 
detected by the assay, which displays no reactivity with fragment D-direct, 
the D-dimer-fragment E-complex, and fibrinogen degradation products, as 
shown by use of purified fibrinogen and fibrin derivatives in the assay, as 
well as by immunoblotting experiments. 
We have employed Enzymun| FM for quantitation of soluble fibrin in 
plasma samples from patients with disseminated intravaseular coagulation 
(DIC) of various origin. Normal range values were 0.8+1.2 I-tg/ml (median, 
SD) with a total range between 0.0 and 6.0 lag/ml (n=142). Patients with 
DIC and sepsis syndrome (n=46) displayed values between 10.4 and 431.0 
p_g/ml with a median of 104.1 ~tg/mi. Extreme values were found in purpura 
fulminans, acute respiratory distress syndrome (ARDS), and in three cases 
of Malaria tropica~ The test displays little pre-analytical influence of blood 
sampling mode and sample handling and appears to be useful for monitoring 
of patients with DIC as a parameter for in vivo thrombin generation. 

P287 

ANTIPHOSPHOLIPID ANTIBODIES IN PLASMA FROM PATIENTS 
WITH DEEP PHLEBOTHROMBOSIS 

Hartung KJ. 1 , Engelskircher T. 2, Franke D. 3, Lutze G. 1 , Luley C. 1 

Institut fir Klinische Chemic 1 und H~mophiliezentrum 3 der Otto-von- 
Guericke-Universit~t Magdeburg, 
Stiidtisches Klinikum Dessau 2 

Antiphospholipid antibodies (APA) are a heterogeneous group of immune 
globulins which are focused against phospholipid-protein complexes. The 
heterogeneity results from the respective class of immunoglobulins 
(IgM/IgG/IgA) as well as from the type of the affected phospholipids. 
The presence of APA often is combined with the appearance of a lupus 
anticoagulant activity verifiable by a positive eonfn-mation test. Both plasma 
characteristics should be thromboembolic risk factors. Subject of an 
examination was the question whether this risk is as well present ifAPA appear 
isolated, i.e. without accompanying anticoagulant activity. 
The APA concentrations in citrate plasmas of 57 normal persons where 
compared in a study with those of I00 patients, who became diseased with 
phlebographically confirmed idiopathic phlebothrombosis. The screening resp. 
confirmation tests on lupus anticoagulants were negative with all these 
probands and patients. ELISA-techniques were applied for the detection of the 
APA, whereas because of the heterogeneity of the antibodies different test kits 
were used: 
- ASSERACHROM APA (Stagu/Boehringer-Maunlaeim), 
- IMTEC-Cardiolipin-AntikSrper-Screening, 
- IMTEC-Phosphatidylserin-Antikrrper, 
- COALIZA Anti-Cardiolipin IgG and IgM (Chromogenix/Haemochrom- 
Diagnostiea). 
While in the group of normal persons only one proband had increased APA 
figures (1.8% of all cases), 19 of the 100 patients had showed at least one APA 
value, which was higher than the cut off-point given by the manufacturer 
(19.0% of all cases). 
Nevertheless, a final evaluation of the role of antiphospholipid antibodies as 
possible thromboembolic risk demands further investigations. 
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Antiphospholipid Antibodies and Related Clinical Features 

D.SOhngen 1, Ch.Specker 2, J.Rademacher 3, U.Dittmann 1, H-C.Schuppe 4, 
M.Heins 5, H.Steinmetz3, M.Sitzer 3, A.Wehmeier 1 , W.Schneider 1 
1Dep. of Internal Medicine,2Dep. of Endocrinology and Rheumatology, 
3Dep. of Neurology ,4Dep. of Dermatology, 5Dep. of Clinical Chemistry, 
Heinrich-Heine-University Diisseldorf, FRG 

Antiphospholipid antibodies (APAs) are closely associated with clinical 
features such as arterial or venous thrombosis, recurrent fetal loss, and 
thrombocytopenia in systemic lupus erythematosus (SLE) and related 
autoimmune disorders. To evaluate the clinical significance of APAs we 
studied patients with and without SLE [n=38] in comparison to healthy 
donors [n=10]. Patients were divided into 5 subgroups: 
I ,  Patients with SLE, APAs negative and related clinical features negative 
[n=8]; I I .  Patients with SLE, APAs positive and related clinical features 
positive [n=13]; III .  Patients with SLE, APAs negative but related clinical 
features positive [n=6]; IV, Patients with SLE, APAs positive but related 
clinical features negative [n=7]; V.  Patients without SLE, APAs positive and 
related clinical features positive [n=4]. The presence of lupus anticoagulant 
(LA) was established ff at least one screening test was positive (aPT'i, KCI,  
DRVV-test), a 1:1 mixture of patient plasma with normal plasma failed to 
correct the abnormality, and one of two tests for phospholipids specification 
(platelet neutralization procedure, PNT and tissue thromboplastin inhibition 
test, TTI). Cardiolipin antibodies (ACA) were measured by enzyme immuno- 
assay (Elias, Freiburg, FRG). Additionally patients and control group were 
detected for cerebral microembolism by transcranial duplex sonography 
(TDS) of medial cerebral artery (2-MHz pulsed wave transducer, TC 2000 
S). TDS analysed positive cerebral microembolism in 13 patients. Control 
group was negative. Of these 13 patients 8 were positive for LA and 6 for 
ACA. According to the 5 subgroups group I showed positive cerebral 
microembolism in 12.5%, group II in 46.2%, group III in 50%, group IV in 
0%, group V in 75%. In conclusion it could be demonstrated that the 
detection of cerebral microembolism by TDS was more closely associated 
with APA-related clinical features than were APAs. 

A73 

P290 

THROMBOSIS IN 12 FEMALES WITH PROTEIN C AND PROTEIN 
S DEFICIENCY TRIGGERED BY ORAL CONTRACEPTIVA (OC) 
PREGNANCY (PR), OR MINOR SURGERY (MS}? 
Koch A.,Funk R.,Maasberg M.,Krumpholz B.,Egbring 
R., Seitz R., Zentrum Innere Medizin, Philipps- 
Universit~t Marburg 
It is still an interesting question, whether throm- 
bosis in individuals with congenital deficiency of 
Protein C (PC) or Protein S (PS or with activated 
Protein C resistence (APCR) needs additional fac- 
tors to develope thrombotic events. The present pa- 
pers described 12 young femals, who experienced 
their first thrombosis in association with OC in- 
take, PR, MS or spontaneously? 
Methods: Active Protein C and S were determined 
using chromogenic substrates, while the concentra- 
tion of both were determined according to Elisa- 
technique. APCR were aestimated with the a PTT as 
described by Dahlb~ck. 
Results: 8 of 12 females exhibited thrombotic com- 
plications in connection with the intake of OC. 4 
of 12 woman developed femoral- oder pelvic-vein 
thrombosis after delivery one of them after sectio 
caesarea. 4 of 12 exhibited venous thrombosis after 
MS; two of them without and two in connection with 
OC intake. More over 7 of 12 became pregnant and 
under prophylactic Heparin administration pregnancy 
and delivery had been taking it's normal course 
without any thrombotic complication. 
Summary: The thrombotic events in nearly all 12 se- 
lected females suffering from a primary humoral de- 
fect with preference for "spontaneous" thrombosis 
occured together with secundary risk factors. 
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IDENTIFICATION OF ACTIVATED PROTEIN C PHOSPHOLIPID 
COMPLEXES AS AN ANTIGEN IN LUPUS ANTICOAGULANT 
P6tzsch B., Seelig, C., Schwahn M., M011er-Berghaus G. 
Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

Lupus anticoagulants (LA) are a subgroup of autoantibodies directed 
against protein/phospholipid complexes. Patients positive for LA are 
at high risk to develop thrombosis. We have recently shown that 
acquired dysfunction of activated protein C (APC) could be a main 
cause of thrombosis in those patients. Theoretically, the impaired 
APC dysfunction in LA could be due to competition between LA and 
APC for binding sites on phospholipids or caused by a subgroup of 
LA antibodies which directly interfere with APC phospholipid 
complexes. To clarify this question ELISA procedures using purified 
phospholipids, combinations of different phospholipids, and a 
mixture of recombinant (r) APC and phospholipids as coating 
antigens have been developed and evaluated. LA autoantibodies 
were quantified using a standard curve constructed with purified 
human IgG or IgM. Normal values were obtained for each assay by 
studying 50 healthy volunteers. Fourtyfive patients diagnosed as 
positive for LA using two independent functional assays and 
showing an impaired APC anticoagulant response were included into 
the study. In none of the patients an autoantibody reacting exclusi- 
vely with rPC or rAPC has been identified. In contrast, however, 
using APC-phospholipid micelles prepared with phosphatidylethanol- 
amine and phosphatidylserine either alone or in combination a 
strong positive reaction was found in 40 out of the 42 patients. 
There was a significant difference between the LA concentration 
measured using purified phospholipids and the LA concentration 
measured using phospholipid-APC complexes indicating this protein- 
phospholipid complex as LA antigen. These data confirm our 
previous findings of acquired APC dysfunction as one cause of 
thrombosis in LA and demonstrate the existence of a subpopulation 
of LA antibodies highly reactive with APC phospholipid complexes. 
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VITAMIN K INDEPENDENT IMPAIRMENT OF FAKTOR (F) VII 
AND PROTEIN C IN PATIENTS WITH GILBERT'S- 
MEULENGRACHT SYNDROME (GMS) 
G.Himmelreich, R.Rosch, S.Serke, H.Riess 
Abteilung H~matologie und Onkologie, 
Universit~tsklinikum Rudolf Virchow, Berlin 
In GMS increased unconjugated bilirubin (ucbil) can 
be achieved by prolonged fasting, surgery, 
infection, excessive exertion, or alcohol ingestion 
via inhibition of the liver glucuronyl transferase 
whereas barbiturate application is leading to 
reduction of bilirubin by it's stimulation. 
In our hematologic outpatient clinic a patient with 
mild F VII deficiency and GMS showed varying F VII 
values. Prolonged (36h) fasting as well as 
barbiturate stimulation in GMS resulted in 
significant correlations of F VII and protein C 
(activity and antigen) levels to ucbil in this 
patient. 
We investigated this phenomenon by including 4 more 
consecutive patients with GMS but a normal 
hemostatic profil. 
After prolonged fasting a sig. increase of indirect 
bilirubin as well as a significant decrease of F 
VII and protein C antigen and activity levels were 
observed (p<0.05) whereas all the other hemostatic 
parameters (FI, II, V, VIII, IX, X, XI, XII, XIII, 
AT III, plasminogen, a2-antiplasmin,Cl- 
inhibitor,prothrombin time, thrombin time, partial 
prothrombin time) as well as vitamin K levels were 
not altered by fasting. 
Conclusion: The association between hereditary F 
VII deficiency and GMS has been mentioned in one 
case report so far (Lancet 1:1398, 1970). However, 
our data give evidence that patients with GMS show 
vitamin K independent imbalances in their otherwise 
normal hemostatic profil (F VII, protein C) in 
stress conditions, which can have clinical 
relevance. 
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LOWERED PROTEIN Z LEVEL - AN ADDITIONAL RISK FACTOR 
FOR HAEMORRHAGIC COUMARIN SKIN NECROSIS 
B. Kemkes-Matthes, K.J. Matthes 
Zentrum f~r Innere Medizin der Universit~t Gie~en 

Coumarin necrosis is a haemorrhagic skin necrosis 
and occurs as a severe complication during the 
initial phase of oral anticoagulant treatment. 
Histological examination shows thrombotic occlusion 
of small vessels, but little is known concerning 
the pathophysiological background. Deficiencies of 
coagulation inhibitors protein C and protein S are 
known to be risk factors for coumarin necrosis, but 
extreme decrease of protein C or protein S during 
the first days of oral anticoagulant treatment 
would only explain the thrombotic, but not the 
haemorrhagic component of coumarin necrosis. 
Recently, we described diminutions of another 
vitamin K-dependent protein - protein Z - to be a 
risk factor for bleeding complications of unknown 
origin. Therefore, we tested protein Z levels in 3 
patients with coumarin necrosis. Two of the 3 
patients examined had severe haemorrhagic necrosis, 
while in the third patient the extent of the 
haemorrhagic component was only slight. At the time 
of examination, patients were not under oral anti- 
coagulant treatment and had normal liver protein 
synthesis function. In the two patients with severe 
haemorrhagic skin necrosis we found diminutions of 
protein Z (700 and 1,082 ug/l) in a similar extent 
as in the patients with protein Z deficiency and 
bleeding complications of otherwise unknown origin. 
The third patient had normal protein Z level (3,032 
ug/l). In 36 healthy control persons mean protein Z 
level was 2,676• ug/l, confirming mean protein Z 
concentration of 2,900 ug/l in 455 healthy blood 
donors reported by Miletich in 1987. 
We conclude, that lowered protein Z levels are an 
additional risk factor for the haemorrhagic com- 
ponent of coumarin skin necrosis. 
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HEREDITARY PROTEIN S DEFICIENCY AS A POSSIBLE 
COFACTOR IN THE PATHOGENESIS OF BUDD-CHIARI 
SYNDROME 
Sosada, M., Sch~ler, A.*, Pieper, J., Bergmann, 
F., Kl6ss, D.*, Barthels, M., Poliwoda, H. 
Div. of Hematology and Oncology, Gastroentero- 
logy and Hepatology*, Hannover Medical School. 

About 50 ~ of cases of hepatic vein thrombosis 
(Budd-Chiari syndrome = BCS) are either idiopa- 
thic or associated with hematologic diseases. 
In order to determine incidence and influence 
of hereditary coagulopathy in this disease pro- 
tein C-, protein S- and AT III - levels were 
measured within the relatives of BCS-patients. 
We evaluated 39 first grade relatives in 17 
families of patients with liver transplantation 
due to BCS. None of these investigated relati- 
ves was under medication with anticoagulants. 
In no case deficiency of protein C or AT III 
was detected. Furthermore there were no patho- 
logical values of protein S in 14 families. But 
in the remaining 3 families disorders of pro- 
tein S - levels were evident. In the first one 
the patient's brother, sister and his two sons 
- but not his two daughters - showed decreased 
levels of protein S activity and free protein S 
while total protein S was normal. In the family 
of a young women father, mother and her two 
siblings were found to have reduced protein S 
activity and free protein S with normal concen- 
tration of total protein S. In the third case 
the sister of a young female patient showed 
lowered free protein S- and total protein S - 
levels. These data possibly indicate type III 
protein S - deficiency in members of the first 
two families and type I in the third family. 
Thus inherited heterozygous protein S - defici- 
ency could be a cofactor in multifactorial BCS. 
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MOLECULAR CHARACTERIZATION OF FXll DEFICIENCY 

Hofferbert S., MSIler J., Bartz U.G., Burkhard E., K6stedng H., K6hler M., 

Engel W. 

Institut f~r Humangenetik, Abtig. H&matalogie und Onkologie, Abtig. 

Transfusionsmedizin, Universit~t G6ttingen 

By sequencing intren 2 PCR products of the factor Xil (FXIt) gene a T to C 

transition 224 bp upstream of exon 3 was found to be the underlying 

mutation of an aberrant Taql restriction site present on both alleles of a 

patient with severe crossreacting material (CRM) negative FXII deficiency 

(Hageman trait). Her parents, who are first-degree cousins, have mild FXII 

deficiency and are heterezygous for the mutation. The T to C transition was 

also found in four other unrelated patients with severe FXII deficiency, three 

of them are heterozygous, one is homozygous for the mutation. In three 

patients with severe and in several patients with mild FXII deficiency the 

mutation was absent on both alleles. According to our sequence data and 

to ectopic transcript analysis the mutation does not produce a new splicing 

site. The additional Taq/restriction site was neither present in 60 unrelated 

Italian control subjects nor in 63 of our unrelated controls. Sequence 

homology of an oligonucleotide containing the potential Taq/restriction site 

to the estrogen response element may suggest a possible regulatory 

function of a DNA sequence residing in intren 2 of the FXII gene. We are 

currently screening the coding region of all our patients for other mutations 

by direct sequencing of PCR products. 
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RELATIONSHIP BETWEEN IMPAIRED FIBRINOLYSIS AND 
RISK FACTORS IN VENOUS THROMBOEMBOLISM 

G.Pindur, S.M~rsdorf, B.Wagner, U.T.Seyfert, 
F.Jung, W.Scherer, J.Schenk, G.Wang, E.Wenzel 
Abteilung ffir Klinische H~mostaseologie 
Transfusionsmedizin, Universit~tskliniken 
Saarlandes, D-66424 Homburg/Saar 

und 
des 

Fibrinolytic response and PAI-I activity was 
studied in 288 patients with venous 
thromboembolism (185 females, 103 males, age: 
18-78 yrs, mean: 46,36 yrs). Pathologic 
fibrinolysis was defined as reduced increase of 
t-PA activity (<l.87-fold) following venous 
occlusion or elevated PAl-1 activity (>28.1 
AU/ml), respectively (cut-off values corresponding 
to 5%/95%-percentiles of age- and sex-matched 
controls), t-PA and PAI-I activities were 
measured by amidolytic methods (COA-Set t-PA/PAI, 
KabiVitrum). The following risk factors were 
evaluated: previous thromboembolism/recurrency 
(N=89), surgery (N=75), pregancy (N=31), oral 
contraceptives (N=22), malignancy (N=25), no 
obvious risks (N=46). The total amount of 
impaired fibrinolysis was 32,6%. Incidence of 
pathologic fibrinolysis was 36.2% in recurrent 
thromboembolism compared to 25.3% in solitary 
events. Frequency of fibrinolytic abnormalities 
was 34.5% in surgery, 19.1% in malignancy and 
39.4% in female hormone-dependent alterations: 
25.2% in oral contraceptive users and 44.5% in 
pregnancy. Incidence of impaired fibrinolysis in 
patients without obvious risk factor was similar 
compared to patients with conventional risks. We 
conclude from these findings that the occurence of 
venous thromboembolism in association with 
fibrinolytic abnormalities is dependent of the 
underlying disease or risk factor, respectively. 
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ASSESSMENT OF FtBRINOGEN FUNCTIONALITY IN VENOUS AND 
ARTERIAL THROMBOTIC DISORDERS AT TIME OF CLINICAL 
MANIFESTATION 

Steiner M. 1 , Krammer B. 2, Burstein C. 1, Nagel H.-R. 1, Anders 0. 2 

Institute of Clinical Chemistry & Pathobiochemistry 1 and Department of 
Internal Medicine 2, University of Rostock 

Increased fibrinogen is an independent risk factor for the development of 
atherothrombotic diseases whereas its role in venous thromboembolism 
is less clear. However, differences in fibrinogen concentrations due to 
the use of a variety of assays account for substantial data variability. 
The use of a fibrinogen function versus antigen concentration ratio has 
been recommended for the analysis of fibrinogen functionality and might 
contribute to better comparability between studies. Therefore, we 
investigated the fibrinogen function versus antigen concentration ratio in 
67 patients with various thrombotic events at the time of admission to 
the hospital. Functional fibrinogen was analysed according to Ctauss 
(Multifibren, KC 4) and its antigen concentration was estimated by 
immunonephelometry (BN 100). The individual ratio was used for 
further analysis. Patients suffering from stroke (n=23, mean 1.20, 
SD=0.147) and acute myocardial infarction (n=30,  mean 1.20, 
SD=O.093) demonstrated significantly increased fibrinogen function 
versus antigen concentration ratio compared to deep venous thrombosis 
(n=14, mean 1.11, SD=0.144; p=0 .034  and 0.014, respectively). 
This might indicate the presence of increased fibrinogen functionality 
relative to its antigen concentration in atherothrombotic disease at the 
time of clinical manifestation. The mechanism underlying this 
phenomenon remains to be investigated. However, its potential role in 
arterial and venous thrombogenesis deserves further clarification. 
Therefore, we recommend the use of a ratio between functional 
fibrinogen and its antigen concentration in prospective studies in 
patients at risk for arterial and venous thromboembolism. 
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HOMOCYGOTIC AND HETEROCYGOTIC TYPE I 
PLASMINOGEN DEFICIENCY IN TWO FAMILIES- 
CLINICAL AND HAEMOSTASIOLOGICAL FINDINGS 

A.-AI Mingers*, N. Heimburger #, E. Lutz*, O. Sehmidt* 

University Hospital of Pedmtrics in Wii~burg* and Marburg O, Germany 

Patient A: 21/z years old, female: 

Histo~: Congenital hydrocephalus, shunt implantation on the 2nd day of  life; 
since that several shunt revisions because of thrombotic occlusions; admission 
to our hospital because of another shunt occlusion. Since the 3rd day of  life 
conjunctivitis ligneosa (c.l.) of  both eyes. 
Most important haeornstasiologic findings: Plasminogan (pl.) functionally 
2~ immunochemically 0%; factor XII functionally and immunochemically 
30%; factor I, F,§ and TAT slightly increased; no D-directs. After pl. 
substitufon by infusion of FFP and pl. coneenlrate from human plasma 
among other things decrease of fibrinogen and development of  D--dimers. 
Family investigation: Father: pL 15%; mother: pl. 60%; sister: pl. 66%; all of 
tham ~%.-nptomless. Cousin,: pl. 35%, suffering from a sew=re ~opecia areata. 

Patient B: 31 years old, female: 

Histo~: C.I. from infancy, now nearly blind, up to now no thromboembolic 
events. 
Most important haemostasiologic findings: Pl. functionally and 
immanochernically <1%. 
Family investigation: Father: pl, 57%; mother: pl, 75%; sister: pl. 80%; all of  
them symptomless. 

Notes: 

1 .) So far as we can tell, homocygotic type I plasminogen deficiency 
has not been described jet. 
2.) C.I. is very rare, the etiology is unknown, haemostasiological 
investigations appear not to be done so far. 
3�9 C.1. is probably caused by pl. deficiency�9 
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BLOOD COAGULATION DEFECTS IN PATIENTS WITH 
CEREBROVASCULAR ISCHAEMIC INSULTS 
B. Kemkes-Matthes, C. Lammers*, C.R. Hornig*, w. 
Dorndorf*, K.J. Matthes. Zentrum f~r Innere Medizin 
und *Neurologische Klinik der Universit~t GieSen 

Introductlon: 77 patients (24 females, 53 males) 
with acute cerebrovascular ischaemic insults (age: 
23 to 75 years) were tested in order to determine, 
whether inherited or acquired coagulation defects 
play a role in cerebrovascular ischaemic insults. 
Blood samples were taken at the time of admission, 
3 weeks and 3 months later. 
Methods: AT III activity (chromogenic substrate, 
Behringwerke Marburg), protein C antigen (ELISA, 
Boehringer Mannheim), protein C activity (protein C 
reagent test, Boehringer Mannheim), protein S 
antigen (EID protein S test, Boehringer Mannheim), 
protein S activity (protein S activity test, 
Behringwerke Marburg), lipoprotein (a) (ELISA, 
Immuno Heidelberg) and antiphospholipid antibodies 
(Asserachrom APA IgG/IgM, Diagnostika Stago, 
France) were measured. 
Results: Hereditary coagulation defects: out of the 
77 patients examined, 1 protein C- and 5 protein S- 
deficient patients were found. 16 patients showed 
elevated Lp(a) levels (47• mg/dl). Acquired 
coagulation defects: at the time of admission, in 9 
patients positive antiphospholipid antibodies were 
found (i IgG, 8 IgM). 
Concluslon~ Hereditary protein S deficiency, ele- 
vated Lp(a) levels and antiphospholipid antibodies 
play an important role in the occurrence of acute 
cerebrovascular ischaemic insults. 
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ELEVATED ACTIVATION MARKER, FACTOR XIII-DEFICIENCY 
AND SEVERE INTESTINAL HAEMORRAGE IN PATIENTS (PTS) 
WITH MORBUS NENOCH-SCHONLEIN (MHS) 
Egbring R., Schwerk W.B., Kr~niger A., Immel A., 
Feddersen O., Seitz R., Zentrum Innere Medizin, 
Philipps-Universit~t Marburg, Germany 
MHS, a systemic granulocytoclastic anaphylactoid 
purpura is not seldom accompanied with abdominal 
pain and life threatening intestinal bleeding. 
Ultrasonic examination (USE) demonstrate sometimes 
- as reported recently - (i) giant intramural oede- 
matous haematomas of the small intestine. Additio- 
nally these patients exhibit factor XIII-deficiency 
and periodically elevated thrombin-, plasmin- and 
elastase-inhibitor complexes. 
Now we report about the third consecutive patient 
with MHS, who exhibited this monstroes thickened 
intestinal wall with oedematous haemorrhagic infil- 
tration together with systemic coagulation defects. 
Results: The intestinal manifestations before and 
after Faktor XIII replacement show Pict.l+2 (USE). 
FXIII was found to be 34%, EL~IAT=520~g/I and the 
Ristofact.=200% at the beginning of the illness. 
After FXIII substitution the FXIII level increased, 
and the intestinal bleeding disappeared. 

Pict. 1 

USE 

(i) Kr6niger A. , ThrornbHaemostas THHADQ69(6)538-14.SS(.1993)June30,1993 
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PROPHILACTIC OF TRO~BOSIS IN PATEENTS WITH 
REAL POLYCITE~IA 

Novak 0., Voycicky Y., Ht~nen I~ Kobrin 0., 
Novak S., Orel V. 

Research Institute of Haematology and Blood 
Transfusion, Lviv 

We have found prethrombosis in 27 patients in 
the stage of real polycitemia during dispanceri- 
sstion in acuteness and remission. The increase 
of platelets aggregation and depression of fibri- 
nolisis with different genesis caused prethrombo- 
sis. In some patients with hyperaggregation of 
thrombocytes and neurocirculatory vascular disor- 
ders of vasodilatory character we received good 
results by treatment with aspirine. In patients 
with depression of fibrinolytic blood activity 
with neurocirculatory vascular disorders of vaso- 
dilatory and vasoconstrictive characters when the 
level of plasminogen activator decreased, the pla- 
telets aggregation activity increased, the appIi- 
cation of trental and curantil caused successful 
results. 

~o receive the full clinical haematological 
effect in patients we made 2-3 erytrocytophereai~ 
Also to improve the microcirculation decstrane 
medicines were used. 

So the application of erytrocytopheresis in 
the treatment of real polycitemia in different 
stages can be an effective method of warning the 
thrombosis as well as for quick receiving of full 
clinical haematological remission. 
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TISSUE FACTOR EXPRESSION DURING HUMAN ONTOGENETIC 
DEVELOPMENT 

C. Flrssel, T. Luther, S. Albrecht, and M. Mtiller 

Institute of Pathology, Medical Faculty of the Technical University Dres- 
den, Dresden 

In the adult organism Tissue Factor (TF) expression of epithelial and non- 
epithelial tissues strongly corresponds to biological boundary layers for- 
ming an "envelope" wich is ready to activate blood coagulation after tissue 
injury (DRAKE et al., 1989; FLOSSEL et al., 1994). 
Using immunohistoehemistry we have detected TF in paraffin-embedded 
human embryonic and fetal tissues (germ disk, kidney, pancreas, bowel, 
brain, skin). The investigations show that TF is already demonstrable in the 
two cell layers of the germ disk (18th day of gestional period). Interestin- 
gly, during the further time of ontogenetic development TF is preferential- 
ly localized in epithelial areas with strong morphogenetic activity. Thereby, 
the TF expression displays transient patterns characteristic of the respective 
developmental stage as well as the beginning of what is known as constitu- 
tive expression patterns in the mature organism. 
Thus, the results demonstrated here support the hypothesis that TF expres- 
sed at the early gestional period not only serves as a potent activator of 
blood coagulation but also acts as an important morphogenetic factor. 
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PREPARATION AND CHARCTERIZATION OF MONOCLONAL ANTIBODIES 
AGAINST TISSUE FACTOR 
B. Rabenau, M. Kalbas, G. MDller-Berghaus, K. Madlener 
Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

Tissue factor (TF) is a cell-surface transmembrane protein that is a functional 
receptor and catalytic cofactor for factor VII (FVII). FVU, assembled with TF in 
a functional active complex, proteotytically activates FX and FIX. TF is the 
most potent trigger of blood coagulation and is not expressed on unactivated 
cells normally in contact with blood. However, in certain physiological and 
pathophysiological responses, endothelial cells and leukocytes are stimulated 
to express TF. To quantify TF antigen in cell lysates and plasma, we prepared 
a panel of monoclonal antibodies to study the biological function of TF in 
coagulation, and regulation mechanisms involved in immune reactions, growth 
and differentiation. 
TF apoprotein was purified from Triton X-100 extracts of human brain acetone 
powder followed by F'VII-affinity chromatography, Balb c/mice were immunized 
four times with purified TF apoprotein or recombinant soluble TF. Hybridomas 
were produced by standard techniques. Cell supernatants were tested and so 
far three positive clones were selected using ELISA technique and western blot 
analysis, The cells were grown in serum-free medium, and IgGl-antibodies 
were purified using protein G-affinity chromatography. The affinity of the anti- 
bodies were determined in an immunoassay and varied from 10 - 20 pM. 
Western blot analysis revealed that all antibodies reacted with purified and re- 
combinant TF. Recombinant TF showed a major band of 33 kDa, and a minor 
66 kDa band which may represent a dimer form. In contrast purified TF 
migrates as a 40 kDa band, a 105 kDa band and in large aggregate with an 
appropriate molecular mass of more than 200 kDa. All antibodies inhibited TF 
activity in a one-stage clotting assay in a dose-dependent manner. Competition 
assay revealed that two antibodies (BD2, BDS) detected different epitopes on 
the TF molecule. Using these antibodies an immunoassay was performed to 
quantitate TF protein in a purified system. Titration curves were linear within 50 
- 500 ng/ml (coefficient of variation: 4% for within - and 9.5% for between- 
assays). 
Further investigations are needed to charactedze more sensitive monoclonal 
antibodies to perform a highly sensitive ELISA to determine water-soluble and 
detergent-soluble forms of TF in plasma. 

P 3 0 3  

ROLE OF TISSUE FACTOR EXPRESSION BY THE PATHOGENESIS OF 
INTERSTITIAL FIBROSIS IN THE KIDNEY 

Th. Wendt*,  Y. M. Zhang § A. Bierhaus § Y. Deng*, R. Waldherr +, T. 
Teske*, R. F0nfstQck*, P. P. Nawroth § G. Stein* 
* Department of Internal Medicine, University of Jena, Germany 
* Depar tmen t  of Medic ine and Patho logy,  Un ivers i t y  of  

Heidelberg, Germany 

Cellular prol i ferat ion in interst i t ial f ibrosis is associated w i th  
procoagulant changes and fibrin deposition. The mechanism of fibrin 
deposition was studied in a model of unilateral ureteral ligation in the 
rat. Increased fibrin deposition was observed around the vessels, in 
the interstitial space and to lesser degree in the glomerulus and in the 
tubular system after 20 days in the ligated kidney compared to the 
contralaterat kidney or kidney of sham operated rats. The expression 
of tissue factor, the central initiator of coagulation was induced within 
5 days after ligation in the operated kidney but not in the sham 
o p e r a t e d  a n i m a l s .  T i s s u e  f a c t o r  p o s i t i v i t y  b a s e d  on  
immunohistochemistry was observed in vascular endothelial cells, the 
vessel wall, tubular epithelial cells, glomerular capsular cells, the 
intracapsular and in the interstitial space, Tissue factor induction was 
due to increased synthesis since in situ hybridisation showed 
increased level of mRNA in the tigated kidney compared to sham 
operated rats. The tissue factor gene is under control of the 
transcription factors activator protein -1 (AP-1) and nuclear factor -KB 
(NF-KB). When extracts of operated organs were compared with 
k idneys of  sham operated rats or contralateral kidneys in 
electrophoretic mobility shift assays, an increase in AP-1 and NF-KB 
binding activity to their respective binding site in the tissue factor 
gene was observed in the operated, but not in the contralateral or 
kidney of sham operated animals. Thus ureteral ligation leads to 
increased AP-1 and NF-KB expression in the kidney, resulting in 
increased tissue factor transcription and translation and ultimately in 
increased fibrin deposition. 
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TISSUE FACTOR IS CAPABLE OF ACTIVATING ASPIRIN 
C O M P R O M I S E D  P L A T E L E T S :  I M P L I C A T I O N S  IN 
INTERVENTIONAL CARDIOVASCULAR PROCEDURES 

Koza M.J . ,  Asselmeier S., Walenga J .M. ,  Shankey T.V.,  Fareed J . ,  P i farr6  
R. 

Loyola University Medical Center,  Maywood,  IL 

Aspirin has been routinely used in various clinical situations for the 
prevention of platelet activation in vivo. To determine the effectiveneas of 
this therapy normal  whole blood (W.B.) was drawn from 8 normal  donors 
and 8 donors who ingested 325 mg of aspir in 24 hours pr ior  to blood 
collection. The blood was then placed into prewarmed tubes at  37~ 
containing either saline, arachidonic  acid (AA) (333 gg/ml,  final) adenosine 
diphosphate (ADP) (2.5 x 10"~M, final) or recombinant  tissue factor (r-TF) 
(50 pg/ml, final) at  a 1:10 dilution (9 parts  W.B.:  I par t  agent). Aliquots 
(50 #1) were taken, fixed in 1 ml of 1% paraformaldhyde  (incubated at  4~ 
for  30 minutes) and  labeled with anti-glycoprotein IIIa (CD61) directly 
conjugated with fluorescein isothiocyanate (FITC) and  ant i -granular  
membrane  protein 140 (CD62) directly conjugated to phycoerythrin (PE). 
Labeled samples were then analyzed for  platelet activation on a flow 
cytometer (EPICS a, Coulter). Saline control  samples demonstrated low 
levels of CD62 expression (2-4%) in both groups.  A significant decrease (p 
< 0.05) in platelet activation (% CD62 positive cells) was observed in the 
samples f rom the asprininated donors when assayed with AA. No significant 
difference was observed in either the ADP or  r-TF treated samples f rom 
either g roup  with CD62 expression ranging f rom 35.2 + 11.5 to 42.2 + 2.2 
in all groups.  Thus, aspirin may play a limited role in the prevention of 
platelet mediated lhrombogennsis activated by tissue factor.  Fur thermore,  
since most interventional cardiologic procedures result in massive release 
of TF which may activate platelets, it may be important  to target  TF to 
inhibit platelet mediated early and  late reocclusive processes. 
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INHIBITION OF FACTOR Vlla ACTIVITY BY TISSUE FACTOR PATHWAY 
INHIBITOR AND ANTITHROMBIN III 

K. Madlener, B. Rabenau, M. Kalbas, G. M011er-Berghaus 

Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

The development of immunoassays for activation peptides of factor IX (FIX), 
FX and prothrombin has been an adequate tool for the indirect measure- 
ment of blood coagulation. Based on these assays it has been suggested 
that the basal acitivity of the hemostatic system is preliminary caused by 
tissue factor (TF)/FVIla complex, which is responsible for continuous 
generation of FlXa, FXa and thrombin. We were interested to know if anti- 
thrombin III (AT III) and/or tissue factor pathway inhibitor (TFPI) are potent 
inhibitors of FVIla even in the absence of FXa. 
In order to determine the inhibition of FVlla activity we established a FXa-in- 
dependent assay system. Only a few commercially available chromogenic 
substrates have been reported to be suitable for measuring the amidiolytic 
activity of TF/FVIla. None of the tested substrates was developed for deter- 
mination FVll activity alone. Using purified FVlia and recombinant soluble 
TF we screened several peptidyl-p-nitroanilide substrates. Chromozym t-Pa 
was cleaved at the highest rates of FVIla. The amidiolytic activity of FVlla 
was significantly increased by TF. K,, and K~t were determined. 
TFPI as well as AT III inhibited the FVIla amidiolytic activity in a dose-de- 
pendent manner. The inhibition of FVlla activity of TFPI was enhanced in 
the presence of TF, and significantly increased in the presence of FXa. 
Binding studies using monoclonal antibodies against TFPI and FVII revea- 
led that the active site residue of the FVIla molecule is involved in the bin- 
ding of TFPI to FVlla. AT III alone and AT tll in the presence of heparin, to 
a greater extent, inhibited TF/FVlla activity. Experiments showed that the 
FVII inhibition is dependent on the TF concentration. 
The presented results indicate that circulating FVIla and TF/FVIla complex 
might be inhibited by TFPI also in the absence of FXa and that the extrinsic 
pathway is not exclusively regulated by TFPI. 
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Thioctic acid prevents AGE mediated TF 
induction by blocking translocation of NF- 
KB in vitro and in vivo 

T. Sernau, A. Bierhaus, T. Tritschler*, R. 
Ziegler, P. Wahl, P.P. Nawroth 
Med. Univ. Klinik, Heidelberg, * Asta Medica, 
Frankfurt 

The coagulation mechanism is activated in 
diabetes. AGE's (advanced glycated end products) 
are believed to play a major role in the 
pathogenesis of diabetic vascular complications. 
They induce Tissue Factor(TF) in isolated 
monocytes and endothelial cells. TF induction by 
AGE is dependent on NF-KB. Thioctic acid (TA) is 
a naturally occuring antioxidant. Therefore we 
tested wether TA prevents AGE's mediated 
translocation of NF-KB-p65 and TF induction. TA 
inhibited AGE-dependend activation of NF-KB 
(schown in EMSA) in a time and dose dependent 
manner (i/2 max. at 500 nM). Western Blots 
revealed the translocation of NF-KB-p65 from the 
cytosol to the nucleus, suggesting that TA 
inhibits cleavage of the cytosolic p-65-IKB 
(inhibitor of Nf-KB) complex. Studies of TF 
promotor mutants showed that TA blocks activation 
of the TF promotor as long as a NF-KB site is 
present. Furthermore treatment of diabetic 
patients with TA resulted in reduced NF-KB 
expression in isolated monocytes (EMSA). 
Thus the naturally occuring TA is capable to 
prevent translocation of NF-KB-p65 in an in vivo 
and an in vitro model of diabetes. 
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Tiemann, C., Brinkmann, T., Prohaska, W. and Klcesiek, K. 

EFFECT OF CICLOSPORINE A ON THE RELEASE OF TISSUE FACTOR 
PATHWAY INHIBITOR (TFPI) IN PLASMA OF HEART TRANSPLANTED 
PATIENTS AND ENDOTHELIAL CELL CULTURE MEDIUM 

Tissue factor pathway inhibitor (TFPI) which is mainly symhesised by endothelial 
cells, is a protease inhibitor that functions as a natural anticoagulant regulating the 
extrinsic path~ray. TFPI plays a major role in fltrombogeuesis associated with 
atherosclerosis [ l[. We investigated the effect of ciclosporiue A on the release of TFPI 
into the plasma of heart transplanted patients and in endothelial cell culture medium. 
TFPI activity was measured by an improved ehromogenie substrat assay [2]. 
Addition of ciclospodue A to plasma (200gg/l) does not show a significant effect on 
the TFPI determination in the ehromogenlc assay. TFPI was quantified in citrated 
plasma of 40 blood donors. The normal range and mean value were 25-40 lig/l and 
335 p.g/1, respectively. In contrast, determination of TFPI in plasma of heart 
transplanted patients, which were immunosoppressed by eiclosporine A in a dose of 
180-300~g/1, showed 2-4 fold increased TFPI concentration. The 100% range and 
mean concentration were 80-120 ~g/1 and 90 ~tg/l, respectively. Determination by 
enzyme immuueassay gave similar results and showed also a 2.5-3 fold higher TFPI 
concentration in heart transplanted patients compared with blood donors. 
In addition, we investigated the effect of cir A on the TFPI metabolism in 
normal endothelial cell cultures. A dose dependent effect of TFPI release into the 
extracellnlar space was observed with different ciclnsporiue A concentrations. The 
addition of 50~tg/l or 200~tg/1 showed a 2-4 fold increase of TFPI in cell culture 
medium. High concentrations above 1000~g/l caused cell death after one day 
incubation due to the cytotoxic effect of cielospurine A. 

Refcreuee 
1. Wilcoxs, LN., Smith,K.M., Schwartz, S.M. and Gordon, D., Prue.Natl.Acad.Sci. 

USA, 1989:21:2839-2843 
2. Brinkmann, T., Daum, U., Tiemarm, C., Pmhaska, W. and Klcesiek, K., Lab. 

Med., 1994:9:386 
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TISSUE FACTOR PATHWAY INHIBITOR (TFPI) CONCENTRATION 
IS INCREASED IN PATIENTS WITH NEPHROTIC SYNDROME (NS) 

O. HergeseU, J. Sis, M. Siebels, E. Werle, K. Andrassy 
Department of  Internal Medicine, University of  Heidelberg, Germany 

TFPI is an endogenous anticoagulant protein belonging to the 
SERPINS. It is a potent inhibitor of  the factor VIIa/tissue factor complex in 
the presence of factor Xa. TFPI is synthesized by endothelial cells and 
released from their surface by heparin. Endothelial TFPI is the major source 
of plasma TFPI. Nephrotic syndrome is a disease associated with 
thromboembolic complications. Particularly important for this tendency is a 
partially defective plasma proteinase inhibitor potential and an endothelial 
dysfunction. We wanted to learn whether TFPI as inhibitor of  extrinsic 
coagulation is also affected in patients with NS. We investigated 32 patients 
with NS (21 males, 11 females), mean proteinuria 7g/24h, mean serum 
creatinine 2,4 mg/dl. Thirty-two age and sex matched individuals served as 
controls. TFPI was measured as protein concentration with an ELISA 
(American Diagnostics) in platelet poor plasma from fasting patients in 
absence of any medication known to affect hemostasis or lipid metabolism. 
Since TFPI in plasma is preferentially bound to LDL and HDL cholesterol, 
their concentration was measured (ultracentrifugation) as well. F VIII/vWF 
was analyzed (Laurell technique) as endothelial function marker. As a result 
TFPI was elevated (median 164 ng/ml, range 70-280 ng/ml) in comparison 
to normal controls (median 85 ng/ml, range 72-180 ng/ml). The same 
findings were obtained TFPI activity was measured. F VIII/vWF was high 
(median 185, range 72-125%) as compared to controls (median 107~ 
range 63-134%). Cholesterol (median 284 mg/dl) and LDL-C (median 167 
mg/dl) were raised, whereas HDL-C was low normal (median 39 mg/dl). 
There was a close correlation between TFPI and F VIII/vWF (r = 0,54) but 
not to LDL-C (r = 0,3) and to cholesterol (r = 0,01). 
Conclusion: TFPI is elevated in patients with nephrotic syndrome. There is a 
close correlation to F VIII/vWF. TFPI thus protects against extrinsic 
activation of coagulation in NS. 
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ALPHA2-MACROGLOBULIN- A MISSING LINK, AND 
COMPONENTS OF THE PLASMA KALLIKREIN 
SYSTEM AS A RISK FACTOR IN DIABETIC 
PATIENTS WITH CORONARY HEART DISEASE 
W. Heller, M3. Gallimore, H.-E. Hoffmeister 
Dept. of Thoracic and Cardiovascular Surgery, University of 
Tuebingen, Germany 

Very few studies on components of the plasma kallikrein (KK) 
system have been reported on diabetics and to our knowledge, no 
studies of this system have been reported on diabetics who 
underwent cardiopulmonary bypass (CPB) at a later date. The 
patient collective was divided into two groups, one with the 
additional risk factor of diabetes and the other, a control group with 
no further illnesses. We therefore determined compunents of the KK 
system in blood samples from 20 normal patients (N) and 20 
diabetics (D) before, during and after CPB. Parameters measured 
included: FXII, BFXIIa inhibition (BFXIIaI), prekallikrein (PKK), 
kallikrein-like activity (KK), kallilcrein inhibition (KKI), and alpha 2- 
macroglobulin (alpha2-M). FXII and PKK levels fell in both groups 
during CPB with the largest reduction in the D group. Alpha2-M 
levels were lower in the D group before operation and were 
markedly lower throughout CPB. KK which reflects KK bound to 
alpha2-M was also markedly lower in the D group. 8FXIIaI values 
were higher in the D group and feU in both groups during CPB. 
From these results we concin&~ that the lower levels of FXII, PKK, 
KKI and alpha2-M in the diabetic patients during CPB reflect 
activation of the KK system. It is our belief that activation of the 
FXII-KK pathway during CPB leads to increased fibrinolysis and it 
is of significance that blood loss in the D group was higher than in 
the N group. 
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RECOMBINANT TISSUE FACTOR PATHWAY INHIBITOR AS AN 
ANTITHROMBOTIC AND ANTICOAGULANT AGENT FOR 
INTERVENTIONAL CARDIOVASCULAR INDICATIONS 

Hoppeusteadt D.A., Fareed J., Jeske W., Leya F., Koza M.J., Waleaga 
J.M., Pifarre R. 

Loyola University Medical Center, Maywood, IL 

Although heparin and synthetic/recombinant thrombin inhibitors are 
currently being investigated for their safety and efficacy as anticoagulants 
during interventional cardiovascular procedures, both groups of drugs are 
capable of producing several adverse effects including thrombocyropenia, 
fibrinolytic and hemodynamic compromise. Recombinant tissue factor 
pathway inhibitor (r-TFPI, Monsanto, St. Louis, MO) was found to 
produce anticoagulation in various animal models and strong inhibition of 
blood coagulation processes in various global assays. At a 5 #g/ml 
concentration of TFPI the PT was elevated 5 times the control value. On 
a molar basis it was a strong inhibitor of factor Xa generation. While not 
altering primary bemostasis, it strongly inhibited tissue factor platelet 
activation processes. In contrast to heparin, TFPI did not require any 
serpin activation and was not neutralized by platelet factor 4. In contrast 
to site directed thrombin inhibitors such as hirudin, hirulog, and peptides, 
it did not promote fibrinolytic or hemodynamic compromise. Heparin and 
other polyanionic agents enhanced the anticoagulant effect of TFPI. We 
have shown that TFPI is released after heparin administration during 
cardiopulmonary bypass surgery and during aagioplasty (baseline 80 ~ 25 
ng/ml, on pump 610 + 45 ng/ml, 2-4 hr post aagioplasty 785 + 48 ag/ml). 
The biochemical and pharmacologic profiles of TFPI strongly suggest that 
it may be an extremely useful agent for interventional cardiologic 
procedures, especially in patients with certain predisposing factors 
associated with heparin resistance. 

P311 

TYPICAL CHANGES OF COAGULATION PARAMETERS IN PATIENTS 
WITH SEVERE ACUTE RESPIRATORY DISTRESS SYNDROME DURING 
EXTRACORPOREAL LUNG ASSIST USING HEPARIN-COATED SYSTEMS 

Gerlach M., Becker B., Riess H. ~ Falke K.J., Gerlach H. 

Clinic for Anesthesiology and Critical Care Medicine, ~ Clinic, 
University Hospital Rudolf Virchow, Free University, Berlin, Germany. 

The use of extracorporeal bypass systems for oxygenation and C02- 
removal is performed in patients with severe acute _respiratory distress 
syndrome (ARDS) to reduce mortality. High-dose heparin causing incura- 
ble bleedings has been a major risk for the patient. This led to the deve- 
lopment of heparinized bypass systems; results of first clinical studies 
proposed that a low-dose or even absent systemic anticoagulation for 
longer application of these systems might be possible. 
Since 1989, 47 patients with severe ARDS were treated with extracopo- 
real lung assist (ELA) using heparinized systems in our ICU. An expanded 
monitoring including platelet counts, standard clotting data as well as 
special tests for procoagulant, anticoagulant and fibrinolytic activities 
revealed that neither covalently bound nor systemically applicated heparin 
was able to inhibit major changes in coagulation: 1) In mean, platelets 
decreased from 305/nl to 76/nl within 60 hours after onset of ELA; 2) the 
peak procoagulant (increase of TT and PTT) and - parallel or reactive - 
anticoagulant (increase of protein C activity, increase of thrombin-anti- 
thrombin III (TAT) complexes) activation was registered after 2 hours; 3) 
in parallel, a short single peak of plasminogen activator inhibitor-1 (PAt-1) 
from 5 to 75 AU/ml in mean appeared after 2 hours. The correlation 
between platelet count, TAT complexes, and PAl-1 activity suppose that 
the activation of thrombocytes by the heparinized surface plays a key role 
in coagulant and fibrinolytic activation during ELA. Parallel to laboratory 
parameters, clinical data demonstrated that long-term low-dose heparini- 
zation often leads to major problems like thrombembolic events, DIC and 
hyperfibrinolysis with subsequent bleedings. 
In conclusion, systemic anticoagulation with moderate or high doses of 
heparin for ELA still has to be preferred, and future studies with aggrega- 
tion inhibitors have to be considered. 
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is there e risk of thromboembolic events in patients with CABG end 
preoperative therapy with Epoetin beta ? 

O.Sowade, S.Ziemer, H.Warnke, J.Gross 
Department of Heart Surgery, Institute of Pathological and Clinical Biochemistry, 
Medical Faculty (CharitY), Humboldt University 

In open-hea~ surgery new technics of blood salvage were investigated, for 
example preoperative therapy with recombinant human erythropoietin (rhEPO) 
to reduce blood transfusions and their risks. The objective control of activity in 
coagulation and fibrinolysis during increase of hematocrit by rhEPO (epoetin 
beta) therapy is important for safety in this treatment. 
In patients with elective coronary bypass grafting (CABG) and diminished left 
ventricular ejection fraction were measured hemoglobin, blood viscosity, 
fibrinogen, antithrombin Ill, D-dimer, TAT and soluble fibrin perioperatively. 
We present these findings in 10 patients with preoperative rhEPO treatment 
(5x500 U/kg bw i.v. within 14 days) and 10 control patients. From 12 th 
treatment day to 5th postoperative day all patients received 3x5000 IE 
Heperin/day subcutaneously. 
Between both groups were no differences in baseline values in all parameters, 
After rhEPO therapy in EPO-patients were observed rises in hemoglobin (11%} 
and blood viscosity 120 %) within normal range preoperatively. In the postope- 
rative period decreases in hemoglobin (epoetin beta 13 %, control 15 %} and in 
blood viscosity were observed. The blood viscosity in epoetin beta patients 
returned at baseline values at 4th day postoperatively. The fibrinogen remained 
unchanged in all patients preoperatively, and the postoperative increase in both 
groups was similar. 
The therapy with low dose heparin was connected with decreases of anti- 
thrombin III, of D-dimer, of soluble fibrin and increase of ]'AT within normal 
ranges in all patients preoperatively. The decrease of ontithrombin 111 (17 versus 
8 %) in epoetin beta patients was higher. The postoperative changes in para- 
meters of haemostaseology were caused by intraoperative activation end were 
no different between both groups. 
The TAT elevated (60-100 %) to second, while the increase of D-Dimer (265- 
282 %) and of soluble fibrin (1 t-80 %) were continously to 8th day postope- 
ratively caused by operation and were not different between both groups. 
There were no thrombembolic or hemorrhagic event in estimated patients. The 
postoperative blood loss were similar. 
We concluded that the preoperative increase of hematocrit and blood viscosity 
due to rhEPO therapy do not elevate the risk of thromboembolism or bleeding. 
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THE INFLUENCE OF APROTININ ON PLATELET FUNCTION 
DURING AND AFTER EXTRACORPOREAL CH~CULA~ON 

Wahba K ,  Black G., Preuner J., M. Koksch*, Kothe G.*, Schmitz G.*, 
Birnbanm DE. 

Department of  Cardiac and Thoracic Surgery and * Institute of  Cllrtioal 
i Chemistry and Laboratory Medicine of  the University ofgegensburg. 

Aprotinin reduces blood loss following operations with cardiopulmonary 
bypass (CPB). The beneficial influence of  aprotinin on fibrinolytic activity is 
well documented. The influence on platelet function not dear. 

After informed consent was obtained, 20 patients scheduled for 
coronary artery bypass grafting, were randomly allocated to receive 
aprotinin or placebo. Aprotinin was given at a dosage of  2 x 10 6 1U with 
induction of anaesthesia, 2 x 10 4 IU were added to the pump prime and 5 x 
10 ~ IU were infused per hour during surgery. CPB was conducted in a stan- 
dardized manner, using mild hypothermia and eristalloid cardioplegia. The 
expression of the platelet surface antigens GP llb-l~a, GP lb, GMP 140, 
and GP 53 before and after in vitro stimulation with adenosine diphosphate 
(ADP) were evaluated in ptatelet rich plasma with flow eytometry. Blood 
samples were taken before and after administration of heparin, after one 
hour of  CPB, and one hour after CPB. Furthermore, chest tube drainage 
until removal of drains and D-dimers were measured. 

The surface expression OfGP Ib, GP [Ib-IIJa, GMP 140, and GP 53 
with and without ADP dropped significantly during and following CPB in 
both groups. However there was no significant difference between groups. 
Chest tube drainage was significantly less in the aprotinin group 
(363+119ml) compared to controls (858+333 mi). D-dimers were 
significantly less in the aprotinin group at the end of  surgery, but were 
reduced insignificantly six hours following surgery. 

The administration of aprotinin had a significant effect on blood loss 
following heart surgery primarily as a result of  reduced fibrinolytic activity. 
Flow cytometric evaluation of  platelet surface antigens revealed a platelet 
function defect caused by CPB that was not improved by aprofinin. 
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Effect of Aprotinin on Hemostasis and Fibrino- 
lysis, Blood Loss and Transfusion Requirement 
in Thoracic Surgery (Bronchial Carcinoma) 

R. K~tzel I , H. ~euper 2, B. Wiedemann I, L. Breth- 
her I, B. Voigt 

i) St~dtisches Klinikum "St. Georg" Leipzig 
2) Behringwerke AG Marburg 

In a randomized, placebo-controlled double- 
blind study with 12 male patients each, who 
underwent surgery because of bronchial carcinoma, 
high-dose aprotinin (Antagosan R ) was applie~ 
intraoperatively (preoperative bolus: 2 x i0 u KIE, 
0.5 x i0 ~ KIE/h as an infusion until 1 h after 
end of surgery). 

With the activation markers FI+2 and TAT a signi- 
fikant difference in the coagulation activation 
could not be detected in both groups. However, 
several parameters of fibrinolysis showed signi- 
ficant differences perioperatively which clearly 
prove an intraoperative inhibition of fibrinolysis 
in the aprotinin group. Treatment with aprotinin 
lead to a significant decrease of the intra- 
operative blood loss and of the postoperative 
drainage blood volume. Thus the need for erythro- 
cyte transfusions was considerably lower in the 
aprotinin group. 

Therefore the intraoperative application of apro- 
tinin appears to be a suitable procedure to reduce 
blood loss and requirement for heterologous blood 
via intraoperative inhibition of fibrinolysis also 
in thoracic surgery without extracorporal circula- 
tion. 
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Activation of coagulation and fibrinolysis during and after extracorporeal 
circulation - the role of pump induced blood cell damage 

B. Steinbrueekner, U. Steigerwald, F. Keller, K. Neukam, O. Elert, J. Babin- 
Ebel[ 

Zentrallabor der Medizinisehen Universit~tsklinik mad Universit~tsklinik fiir 
Herz- mad Thoraxehirurgie, Wiirzburg 

Heart surgery has become a fairly safe therapeutic option for patients with 
congenital as well as acquired heart diseases. However, haemostatie disorders 
during and after extraeorpureal circulation (ECC) are still common. In order to 
investigate the role of blood pumping in the activation of haemostasis and 
flbrinolysis this prospective study was performed. 
24 patients who had to undergo ECC during elective cardiac surgery were 
enrolled in the study and randomised to a group, in which either a roller (group 
1) or a centrifugal (group 2) blood pump was used. Blood sampling times were 
preoperatively, at the onset and every 20 min during ECC, immediately after 
administration of protamine and 4, 20, 44 and 6g hours postoperatively. 
There was no statistical significant difference between group 1 and group 2 in 
haematoerit, thrombin time, prothrombin time, activated partial thromboplastin 
time, antithrombin III, fibrinogen and factor XIII. However, significant 
differences in favour of group 2 were found in thrombin-antithrombin complex 
(p<0.05 after 100 rain and 120 rain of ECC and 4 h alter ECC), prothrombin- 
fragment Fl+2 (!0<0.01 after 100 rain of ECC, p<0.05 after 120 min of ECC 
and 4 h after ECC), plasmin-antiplasmin complex (p<0.001 after 40 min of 
ECC, p<0.01 after 60 rain of ECC and p<0.05 al~er administration of 
protamine) and PMN-elastase (9<0.05 after 20 rain of ECC, p<0~01 after 40 
rain of ECC and p<0.05 after 60 and 80 rain of ECC). In both groups the 
increase of plasmin-antiptasmin complex preceded the increase of thrombin- 
antithrombin complex and F 1+2. 
We conclude that centrifugal blood pumping is of advantage in avoiding 
excessive activation of haemostasis and fibrinolysis during and aider ECC. As 
one major reason we suggest reduced blood cell damage resulting in a reduced 
liberation of intracellular mediators capable to activate the haemostatie as well 
as the fibrinolytie system. 
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WHY DO PATIENTS BLEED DURING IMPLANTATION OF 
VENTRICULAR ASSIST DEVICE (VAD) 
G.Himmelreich (1), H.Ullmann (2), H.Riess (i), 
R.Hetzer (2), R.Rosch (i), A.Schiessler (2) 
Abteilung H~matologie und Onkologie, 
Universit~tSklinikum Rudolf Virchow (i); Deutsches 
Herzzentrum (2), Berlin 
Patients with end stage heart disease and missing 
available heart transplant can survive by bridging 
the time period till transplantation with a VAD. 
Hemorrhage is complicating the implantation of VADs 
intraoperatively. We investigated its 
pathophysiology in five bridging-patients (3 pts. 
with paracorporeal "Berlin Heart"-, 2 pts. with a 
"Novacor" system) by measuring the following 
hemostatic parameters preop., intraop, and 
immediately postop.: factor (F) XI, XII, 
prekallikrein, high molecular weight kininogen 
(HMW), plasminogen, alpha2-antiplasmin (AP), Cl- 
inhibitor, plasmin-antiplasmin (PAP), thrombin- 
antithrombin (TAT) complexes, platelet factor 4 
(PF4), B-thromboglobu!in (TG) 
Results: i. Levels of the contact factors FXI, XII, 
HMW, Cl-inhibitor and prekallikrein were below the 
normal range and levels of PAP complexes were 
elevated intraoperatively. 2. In the time course of 
operation levels of AP were increasing and 
plasminogen and PAP levels decreasing 
significantly. 3. TAT levels as well as TG and PF4 
were rising significantly. 
Conclusions: Intraoperatively an increased 
intrinsic fibrinolysis as well as prothrombin and 
platelet activation was observed generally (1,3). 
This is most certainly due to the contact of blood 
with the artificial membranes. The contradicting 
increase of AP and decrease of plasminogen and PAP 
levels (2) may be explained by an elastase-induced 
transformation of plasminogen with plasmin-like 
activity but missing inactivation by AP. 
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EFFICACY OF APROTININ WITH VARIOUS ANTICOAGULANTS IN 
A CANINE MODEL OF CARDIOPULMONARY BYPASS 

Terrell MR., Koza MJ., Walenga J.M., Pifarre R. 

Loyola University Medical Center, Maywood, IL 

Aprotinin, recently approved for clinical use in cardiopulmonary bypass, 
has been shown to decrease postoperative blood loss. Using a canine model 
for cardiopulmonary bypass (membrane oxygenator and 1-2 hr pump 
times), aprotinin (from 1-2 mill units) was evaluated in combination with 
low molecular weight (LMW) heparin (Sandoz) 3.0 mgtkg bolus and 
recombinant (r) hirudin (Ciba Geigy) 1.0 mg/kg bolus + 2.25 mg/kg/hr 
infusion as anticoagulant alternatives to heparin. Efficacy of 
anticoagulation was confirmed in all groups by measurement of arterial 
pump line filter deposits. Measurement of blood loss during a 2-hr post- 
bypass observation period (rag blood loss/kg b.w.) revealed a significant 
decrease with aprotinin in groups treated with conventional heparinization 
(2.5 mglkg) [5.53 + 2.29 (n=9) vs. 10.11 + 4.11 (n=9), p 0.02]. However, 
blood loss with LMW heparin was slightly hi~her with aprotinin [10.30 + 
5.2 (n=5) without aprotinin vs. 11.15 _+ 7.70 (n=8)]. Blood loss with 
r-hirudin was lower when aprotinin was added [5.80 + 2.7 (n=3) vs. 6.95 
+ 3.12 (n=10)], but the difference was not statistically significant. In the 
heparin group no difference was observed between the Hammersmith 
regimen and oxygenator only use of aprotinin. Therefore, although no 
untoward effects were observed with aprotinin in any group, post-bypass 
blood loss was not significantly reduced by addition of aprotinin when 
either LMW heparin or r-hirudin was used as the anticoagulant alternative 
to heparin. 
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PATHOPHYSIOLOGY OF BLEEDING FOLLOWED BY 
TMROMBOEMBOLIC COMPLICATIONS AFTER IMPLANTATION OF 
A VENTRICULAR ASSIST DEVICE (VAD) 
G.Himmelreich (1), H.Ullmann (2), H.Riess (i), 
R.Hetzer (2), R.Rosch (I), A.Schiessler (2) 
Abteilung H~matologie und Onkologie, 
Universit~tsklinikum Rudolf Virchow (i); Deutsches 
Herzzentrum (2), Berlin 
The time period after implantation of VAD in 
patients with end stage heart disease in order to 
bridge to heart transplantation is complicated by 
hemorrhage in the early postoperative (p.op) period 
and by thromboembolism in the later course. To 
investigate the pathophysiologic role of contact 
activation in 12 bridging-patients (I0 pts. with a 
paracorporeal "Berlin Heart", 2 pts. with a 
"Novacer" system) until the 51st.p.op day 
hemostatic parameters were determined: factor (F) 
XI, XII, prekallikrein, plasmin-antiplasmin (PAP), 
thrombin-antithrombin (TAT) complexes, platelet 
factor 4 (PF4), ~-thromboglobulin (TG). 
Results: I. In the early p.op period till day 15 
levels of contact factors FXI, XII and 
prekallikrein were below normal in parallel with 
elevated levels of PAP complexes. TAT as well as 
PF4 and TG significantly increased immediately 
p.op. 2. In the later p.op period beginning with 
day 16 an increase of FXI, XII and prekallikrein 
was observed. PAP, TAT, PF4 and TG remained on high 
levels. The results are independent of the device 
used or the type of anticoagulation. 
Conclusions: In the early p.op period hemostasis is 
influenced mainly by an activation of the intrinsic 
fibrinolytic system with decreased contact factors 
and increased PAP levels whereas later the balance 
is shifted towards coagulation with prothrombin and 
platelet activation. This is in accordance with the 
clinical complications e.g. bleeding early 
p.operatively and thromboembolism later on. 
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HAEMOCOMPATIBILITY TESTING OF EMBOLIZATION COILS * 

Seyfert U.T., Henkes H.**,Perkins S.,Kfimmel M.,Wenzel E. 

Abt. Kiln. Haemostaseologie und Transfusionsmedizin Unikliniken Homburg, 
Radiologische Klinik Alfded Krupp Krankenhaus Essen 

Under normal conditions haemoincompatibility induced by contact with 
artificial materials is a major obstacle to further development of artificial 
materials (e.g. catheters and extracorporeal systems) and accounts for much 
of morbidity in these circumstances. We focused our attention on 
haemoincompatibility testing of embolization coils used for thrombus 
formation in cerebral angiomas leading to an operable state. Up to now there 
is need of about 2 000 coils/angioma and patient to achieve an operable state. 
Materials and methods: 13 different coils for embolization of cerebral 
neoplasias were tested. Material" s testing was performed using a Homburg 
centrifugation model and a Chandler system. Different rheological shear stress 
conditions were examined. Citrate and hirudinized whole blood of healthy 
donors were used. We focused our attention on measurements of contact 
phase activation, platelet activation, thrombin generation, fibrinogen-fibdn 
conversion, naemolysis anO proteolysls and developed a score ( 0-70 points) 
for discrimindting the different polymers. 
Results: There was only a moderate increase in score point levels indicating 
lack of thrombogenicity in hacked coils, coils with loops, coils with sliding 
knots. We could demonstrate thrombogenicity of coils with different amounts 
of fibres (19 up to 25 score points) compared to a HD/LD- polyethylene 
reference polymer (25-30 score points), which furtheron could be confirmed 
by raster scanning microscopic findings. 
Conclusions: Various models are available for characterizing 
haemocompatibility testing of foreign materials. Flow characteristics and 
preanalytical effects ( e.g. anticoagulants) may not be neglected. Our data 
suggest that these special coils for embolization are not very thrombogenic. 
There is work in progress to compound these coils with thrombogsnic 
polymers. * Granted by BMFT # 03M1505B5 
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HAEMOSTASEDLOGIC AND MOLECULAR DIAGNOSIS OF VON 
WILLEBRAND DISEASE 

Budde U., Schneppenheim R., Sutor A.H., Thomas M.B. 

Allgemelnes �89 Harburg, Hamburg 

The well known heterogeeity of von Willebrand disease (VWD) 
can be explained by mutations in the different domains of 
the multifunctional yon Willebrend factor (VWF). Particular 
defects of partial functions of VWF may be suspected on the 
basis of an extended haemostaseologic work-up. They 
increasingly confirmed and explained by molecular genetic 
findinga. A rational approach for the diagnosis and 
classification of VWD will therefore include screening 
parameters (aPTT, FVIII:C, VWF:Ag, bleeding time) and 
functional tests which describe the biologic activity of 
VWF (Riatocetin cofaotor = VWF: RG, threshold dose of 
riatocetin for platelet aggregation = RIPA, collagen 
binding activity = VWF:CBA, factor VIII binding capacity 
= VWF:FSBC). Specific structural aberrations of VWF can 
be demonstrated by analysis of VWF multimers. 
Molecular genetic methods are required for the confirmation 
of the diagnosis and for reliable eubclaasificstion in 
certain cases. This will apply to the diagnosis of VWD type 
II, since a number of different subtypes can already be 
diagnosed on the molecular level (type IIA, IIB, type I 
New York, type IIC, and type Normandy). In families with 
VWD type III, molecular studies will facilitate genetic 
councelling. 
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STUDY ON FOUR GENERATIONS OF A FAMILY WITH YON 
WILLEBRAND SYNDROME TYPE l iB 

B.Kehrel, R.Schanerte, U.Niehues, U.Nowak-Gtttl 1, L.Balleisen 2, 
U.Budde 3, C.Mazurier 4, KJ.Clemetson 5 

University of Muenster; Dept.of Internal Medicine, ~Dept.of Paediatric 
Haematology; 2Ev.Hospital, Hamm; 3Blood Transfusion Centre, Lille; 4AK 
Harburg, Coagulation Lab., Hamburg; 5University of Berne, Theodor-Kocher- 
Institute 

The interaction of  von-WiUebrand-Factor (vWf) with the glycoprotein 
(GP) complex Ib/V/IX is critical for the initiation of  platelet deposition at 
sites of  vascular injury during normal haemostasis and in the development 
of  arterial thrombosis. This interaction is physiologically regulated so that it 
is avoided between circulating vWf and platelets under healthy conditions. 
An alteration either in the ligand or in the receptor is required for the 
interaction to occur in healthy individuals. 

We have studied 19 members of a 4 generation caucasian family with a 
bleeding disorder. Twelve members of the family were affected. All affected 
members suffered from lifelong bleeding tendency, which differed in regard 
to intensity between the individuals, and a thrombocytopenia. Patients' 
platelet rich plasma (PRP) agglutinated with less than 0.Smg/ml ristocetin 
and in some cases even spontaneously. Patients' plasma lacked the large 
multimers of vWf. DDAVP given to one patient under controlled 
conditions, resulted in a decrease in platelet count. Flow cytometry revealed 
a significant increase in vWf on the surface of  nonactivated patient's 
platelets in comparison to controls. In the presence of 0.2mg/ml ristocetin 
nearly all patient's platelets were covered with vWf, but less than 2% of  the 
controls. In this family the disease was inherited as a dominant disorder. 

The differential diagnosis between vWd type llb and platelet-type vWd 
was made by mixing experiments with plasma and washed platelets from 
controls and plasma and washed platelets from the patients. Ristocetin- 
induced agglutination and ristocetin-indueed vWf-binding to the platelets as 
measured by flow eytometry confirmed, that the defect was in the patients' 
plasma. The mutation in the vWf gene is under investigation to clarify the 
changes in vWf conformation that may regulate the in vivo interaction of  
vWf with platelet GPIb. 
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CLASSIFICATION OF THE VON WILLEBRAND-SYNDROME AND ITS DEMARCATION 
AGAINST HAEMOPHILIA A, 
R. Schobe~ 1 U. Budde 2 P. Exadaktylos 1 T. RSIS 1 

The diagnostic clarification of haemorrhegic diatheses is gaining in importance due to the 
possibility of a differentiated treatment. 

PATIENTS 
We examined 40 children aged 2 - 18 years, 24 boys and 16 gids, 25 of them with 
suspected von W~lhibrand-Syndrome end 15 with the phenotype of Haernophilia A. 

Determined were: 
Factor VIIhC. vWF:Ag, vWFRi:Co F., bleeding time, multimeric analysis, collagen binding 
activiw, platalat count and Factor Vilhbieding activity of the yon Willebrand factor in order to 
exclude a yon Willebrand syndrome Type Normandy. 

RESULTS 
Four out of 15 patients with Haernophilia A had to be assigned to yon Willebrand Type 1. II1 one 
patient with the clinical phenotype of moderately severe Haemophilia A yon Willebrand 
Syndrome Type 2 e with the absence of the large end medium sized multimere, the pathological 
triplet structure of the oligorrlere and reduced collagen binding activity was diagnosed. Three 
children showed yon Willebrand Type 2 a and one patient with frequent mucosel bleeding 
showed Type 1 c with the absence of the triplet structure of the oligomere without the loss of 
the large multimere and reduced collagen binding aati~4ty. Twenty-two of ell examined patients 
suffered from yon Willebrend Syndrome Type 1. Four patients with positive bleeding history 
could neither be assigned to Haemophilia A nor to the von Willebrand Syndrome. 
For the time being the vWS Type Normandy as well as Type 2 b, 3 end Platelet-Type could be 
excluded. In three patients with Faktor VIIhC activity within the normal range, but with 
pathological Factor VIII binding activity of the vVCF a hererozygous binding defect by molecular 
genetic analysis of the vWF gene has not yet been excluded. 

CONCLUSION 

When Haemophilia A has been diagnostically distinguished from yon Willebrand Syndrome a 
differentiated treatment with highly pudfied Factor VIII concentrate, Factor VIII concentrate 
with a significant proportion of vW factor or a vWF concentrate or DDAVP is possible. 

1Klinik und PoUklinik fOr Kinderheilkunde, Sektion HSmatologie/Onkologie der Mattin-Luther- 
Universit~t Hsile-Wittenberg, Ernst-Grube-StreSe 40, 06097 Halle 
2Slutspendedienst des AK Herburg, Hamburg 
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HISTORY OF BLEEDINGS CORRELATED WITH LABAROTORY 
FINDINGS IN PATIENTS WITH VALPROAT INDUCED 

AND CONGENITAL VON WILLEBRAND'S DISEASE 
D.Mentzer, S. Becket, N. DShring, J. Joscph-Steiner, T. Vigh*, 

G. Jacobi, I. Scharrer*, W.Kreuz, 
Centre of Paediatrics, Centre of Internal Medicine*, 

Johann Wolfgang Goethe University, Frankfurt am Main, 

Introduction: The acquired yon Willebrand's disease (vWD) is a rare 
coagulopathy, usually associated with lymphopmliferative or myeloprolife- 
rative disorders and also frequently found in children treated with valproic 
acid (VPA). Decreased blood coagulation parameters in patients with VPA 
induced vWD are not always consistent with severity of bleeding history. 
Methods: Under this consideration the data of 56 VPA-treated patients 
(mean age: 7,4 years) were compared with 31 patients with congenital vWD 
type I (mean age: 6,8 years) in order to find out whether the frequency of 
bleeding episodes in these children is correlated with von WiUebrand 
parameters or platelet dysfunction. For diagnosis of vWD we investigated 
F VIH:C, vWF:Ag, vWF:RCoF, bleeding time (Simplate I), multlmeric 
structure in plasma and platelets. Patients were treated with VPA at a dosa- 
ge of 20-30 rng/kg bwlday and therapy interval ranged from 6 to 18 months. 
Results: Clinically relevant bleeding episodes were seen in 10 out of 56 
(17%) children with VPA induced vWD compared to 12 out of 31 (39%) 
children with congenital vWD. In addition, results from laboratory analysis 
showed that 18 out of 31 (58%) children with congenital vWD and 12 out 
of 56 (21%) children with VPA induced vWD had prolonged bleeding time. 
The results from the multimeric analysis in the platelets showed that the 
majority of patients with VPA induced vWD had a normal pattern (89%) 
compared to 49% of the children with congenital vWD. 
Conclusion: In children with VPA induced vWD clinically relevant 
bleeding episodes were less frequent compared to children with congenital 
vWD. Our results suggest, that the investigation of bleeding time and 
multimeric structure in the platelets is of great importance for determining 
patients prognosis concerning the risk of clinically relevant bleedings. 
Taking the retrospective nature of these results into consideration controlled 
perspective studies are needed to verify the predictability of blood coagula- 
tion parameters for bleeding episodes in children with acquired and 
congenital vWD. 
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THERAPY OF RECURRENT BLEEDING EPISODES FROM INTESTINAL 
ANGIODYSPLASIA IN VON WILLEBRAND DISEASE TYPE III 

Anders 0.1, Krammer B. 1, Henschel j . 1  Burstein C. 2, Steiner M. 2, 
Thomas K.B. 3, Freund M. 1 

Department of  Internal Medicine 1 and Institute of Clinical Chemistry & 
Pathobiochemistry 2, Faculty of  Medicine, University of  Rostock; 
Department of Paediatrics 3, Faculty of  Medicine, University of  Freiburg 

Bleeding from acquired vascular malformations of the gastrointestinal 
tract (angiodysplasia) is known to complicate the course of yon 
WUlebrand disease. Due to the relatively small number of patients 
experience in the clinical management is rather limited. We report on a 
63-year-old male patient with congenital yon Willebrand disease type III 
(bleeding time Borchgrevink 30 min, vWF:Ag < 5 %, vWF:RCo < 10 
%, vWF:CBA < 2 %) who at age 61 years developed bleeding from 
suspected angiodysplastic lesions located in the terminal ileum, coecum 
and colon. Surgical therapy (resection) was attempted and the diagnosis 
confirmed histopathologically. However, due to rapid extension and 
progression of the angiodysplastic process, frequent and life-threatening 
bleeding episodes occurred. Therefore, substitution therapy with factor 
VIII concentrate containing yon Willebrand factor was initiated. Several 
substitution regimes were tested aiming to prevent further bleeding. 
Currently, 1000 units factor VIII concentrate (Haemate HS 1000, 
Behring) are given twice a week with close laboratory follow-up. 
Bleeding time shortens to normal values with return to prolongation 24 
hours after the infusion. Similar dynamic changes are observed for 
vWF:RCo. This type of maintenance therapy has led to prevent further 
intestinal bleeding. Considering the unsuccessful surgical approach we 
recommend to use long-term substitution therapy with factor VIII 
concentrate to stop life-threarening bleeding episodes from intestinal 
angiodysplasia in yon Willebrand disease. 
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INTRANASAL APPLICATION OF DESMOVASOPRESSIN 
(DDAVP) IN THE THERAPY OF VON WILLEBRAND 
DISEASE 

Bergcr H.H., Loreth R.M., Rath TH., Albert F.W. 

Klinische Hftrnostaseologie, Medizinische Klinik III, Klinikum 
Kaiserslautern, Germany. 

Many studies have documented an autosomal dominant pattern of 
inheritance and in some cases the von Willebrand Disease (vWD) is 
acquired. The most common clinical symptoms are epistaxis and 
gingival bleeding. The laboratory tests shows a prolonged bleeding 
time and the values of Faktor VIII:c, vWF:Ag and the ristocetin 
eofaetor activity are reduced below the normal range. Multimeric 
analysis is helpful to define the subtypes of vWD. Beside the 
replacement therapy (vWf concentrate, cryoprecipitate) the application 
of Desmovasopressin (DDAVP) is an established principle of therapy. 
Our study was performed to compare the intranasal application of 300 
#g DDAVP with the intravenous administration of 20 #g DDAVP in 
14 patients with vWD. Desired values am the twofold increase of 
Factor VIII:c, vWF:Ag and/or ristocetin cofactor activity > 100% 120 
minutes after intranasal and 180 minutes after intravenous application. 
In the intravenous group 13 patients showed an increase of the Factor 
VIII clotting activity, the vWF:Ag and the ristocetin cofactor activity. 
One patient did not show a reaction after DDAVP application. In the 
intranasal group all patients showed an increase of the ristocetin 
cofactor activity. In three patients the stimulation of Factor VIII:c and 
in four patients the stimulation of vWF:Ag was not sufficient. Side 
effects where not observed. In summary we conclude that the 
intranasal application of DDAVP can be used as an alternative to the 
intravenous administration to correct the bleeding disorder in vWD. 
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FOLLICULAR BLEEDING - AN UNUSUAL BLEEDING-EMERGENCY 
IN A YOUNG WOMAN WITH vWD TYPE III 

MARTINEZ-SAGUER I, EsoURIOLA-ETrlNGSHAUSEN C, BEEG T, BECKER S, 
LENZ E, SCHARRER I, KREUZ W 

J. W. Goethe- Univemity Hospital, Frankfurt a. Main, Germany 

Introduction: Type III vWD is inherited as an autosomal recessive 
trait. Consanguinity is common. The homozygous or double hetero- 
zygous patients with type III are clinically affected almost always se- 
verely. Type III vWD is characterized by a very prolonged bleeding 
time and extremely low vWF in plasma, endothelial cells and plate- 
lets. In case of type III vWD, severe mucosal bleedings as well as 
bleedings into joints and muscles are seen. We report the case of 
an unusual cause of acute abdomen in a woman with vWD type III. 

Case reoort: The twenty year-old woman was admitted because of 
acute abdomen with an haemoglobin falling from 11.9 g/dl to 8.2 / 
7.9 g/dl. Under immediate application of vWF-concentrate improve- 
ment of symtomatology was seen. Ultrasonic examination of the ab- 
domen did not detect a bleeding source nor showed signs of appen- 
dicitis or gravidity. 
Gynecological examination showed free liquid (ca. 300-400ml) in 
the lower abdomen. The vaginal scan indicated a densificated pat- 
tern in the right adnexis consistent with a follicular bleeding event. 

Under further treatment with vWF-concentrate haemoglobin-con- 
centration increased (8.9 g/dl) and the free liquid in the abdomen 
was resorbed. 

Conclusion: In women with severe bleeding diseases as type III 
vWD a follicular bleeding may cause an acute abdomen and thus 
should be considered concerning differential diagnosis although ot- 
her possible reasons should be excluded. 
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CLINICAL STUDY OF THE BIOLOGICAL EFFICACY OF A HIGH PURITY 
FVIII:C-VWF COMPLEX CONCENTRATE IN PATIENTS WITH VON 
WILLEBRAND DISEASE 
Auerswald G., 1 Anders O., 2 Keller F.. 8 Kemkes-Matthes B., 3 Kreibich U., 4 
Leith~iuser H., 5 Marx G.,7 Scheel H., 6 Schott G., 4 Voss R., 3 Wankm011er H., 8 
1Department of Pediatrics, Prof. Hess-Childre#s Hospital, Bremen; 2Department 
of Internal Medicine, University Hospital, Rostock; ODepartment of Internal 
Medicine~ University Hospital, Giel~en; 4Medical Clinic6B, Municipal Hospital, 
Zwickau OMedical Laboratory, General Ho.s~ital, Celle; Department of Internal 
Medicine University Hospita L Leipzig; Department of Hemostaseology, 
University Hospital, Hamburg; Central Laboratory, Medical Clinic, Univers ty 
Hospital, W0rzborg; Germany. 

An open-label prospective clinical trial was conducted according to the 
recommendations of the ISTH Scientific Subcommitee on van Willebrand Factor 
(vWF') [1] using a high purity factor VIII:C/vWF complex concentrate 
(IMMUNATE STIM plus, Immuno, Vienna Austda). The study was approved by 
the internal review boards of the hospitals involved. Patients were included after 
informed consent was obtained and the experimental nature of the study 
explained. Patients with different types of von Willebrand disease (vWD) not 
actively bleeding at the time of substitution were treated with a dosage of about 
60 IU Factor VIII per kg body weight. The concentrate is produced from human 
plasma by ion exchange chromatography. The manufacturing process includes 
two independent virus inactivation procedures, vapor heating and intensive 
polyglycate treatment OPT), as well as chromatographic virus removal, resulting 
in an overall reduction factor for HIV of > 1014. 

In order to investigate the hemostatic effect of the patients, bleeding time, 
factor VIII:C, and dstocetin cofactor were measured before and immediately after 
injection, as well as lh, 3h and 24h postinjection. The following clinical safety 
parameters wore also documented: heart rate, blood pressure, body 
temperature. The incidence of adverse events was also monitered. 

Preliminary results show that this concentrate was efficacious in 
shortening bleeding time as well as in raising factor VIII:C and dstocetin cofactor. 
This factor VIII:C/vWF complex concentrate thus appears to be a new 
therapeutic alternative in the treatment of patients with vWD, especially those 
with type II1. The clinical advantages include a reduced injection volume (100 IU 
factor VIIl/ml) and the increased safety margin provided by two independent 
virus inactivation procedures. 

[1] P.M Mannucci,Thrombosis and Haemostasis 68 (1): 84-87 (1992) 
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A NEW SUBTYPE OF VON WILLEBRAND's DISEASE WITH AN 
ABNORMAL MULTIMERIC STRUCTURE. 
F. Bergmann, P. Baillod, R. Schneppenheim, U. Budde, M. Soseda, L. Grote 
and M. Barthels. 
Medical School of Hannover, Children's Hospital, Hannover. 

The analysis of plasma and platelet von Willebrand factor (vWF) has 
identified a variety of subtypes of von Willebrand's disease (vWD) and 
progress in the understanding of pathomechanism of this bleeding disorder 
has been achieved influencing treatment modalities in such patients. 
Recently, wedetectedafamily in which the patient, asix year old girl, had 
suffered from severe mucocutansous hemorrhage following adenotomy. 
Analysis of vWF/factor VIII-complex showed only a minor decrease of 
vWF antigen (vWF:Ag) to 43% (normal range 50-150%) andristocetin 
cofactor activity 47% (50-150%), FVIIl:c 72% (50-150%), FVl l l -  
binding capacity of vWF and platelet function studies were normal. 
However, the analysis of VWF multimers revealed a pattern yet 
undescribed: in low resolution gel (1% HGTagarose)all multimers were 
present, but decreased like in type 1 vWD. In a medium resolution gel 
(1.7%) there was no sharp separation of individual bands andthe normal 
triplet structure was not visible. In the high resolution gel (3%) the 
small muitimers of plasma vWF could be resolved in 5 bands However, i n 
comparison to normal plasma the central band was reduced andthe second 
slowest moving satellite band was clearly more intense. Additon of 
different proteinase inhibitors did not change the multimeric pattern. 
Plateiet vWF:Ag was slightly reduced to 34% and multimers were normal. 
The family study confirmed the abnormality in the father and2 out of 4 
siblings. Therefore, an autosomal dominant pattern of inheritance is most 
likely. Despite presence of all multimers andonly a slight reduction of 
vWF:Ag, the abnormal pattern of multimers might cause the impaired 
function. It has to be determined, if the abnormality could be due to 
proteolytic degradation either at the intracellular level of the endothelial 
cell or after release of vWF into circulation. Gene analysis will be 
performed to identify the molecular defect in this subtype of vWD. Since 
this abnormality has not been described elsewhere, it should be classified 
as type 1 - Hannover. 
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Absence of thrombogenicity in a new, highly purified, SD- 
treated, virus filtered Factor IX concentrate, Octanine | F 

H.-P. KIOcking 
Medical Faculty, Fiedrich Schil/er University of Jena, Center for Vascular 
Biology and Medicine, Erfurt, Germany 

Prothrombin complex concentrates (PCCs) and FIX concentrates carry the dsk 
of causing thrombotic events, especially when given in large doses, 
necessitating their careful evaluation for thmmbogenic potential 
To date, there is no in vitro test that is fully predictive of thrombogenicity. 
Hence, animal studies have to be performed. The WESSLER test for venous 
stasis in the animal model is most widely used and standardized for this 
purpose. 
Absence of thrombogenicity could be demonstrated with the highly purified 
SD-inactivated FIX concentrate Octanyne in this model. 
Although such highly purified FIX concentrates inherently carry a lower dsk of 
thrombogenicity than PCCs, the introduction of a new production step for FIX 
might alter the thrembogenic potential of such a preparation. 
The objective of this study was to evaluate the thmmbogenic potential of a 
new FIX concentrate (Octanine | F, Octapharma, Vienna) where an additional 
virus filtration step (Viressolve) to increase viral safety has been introduced. 
The in vitro tests for thrombogenicity showed no evidence of the presence of 
activated clotting factors in three different batches. Fibrinogen clotting times 
were > 6 h at 37 ~ in dilutions up to 1:64. The thrombin generation time 
(TGt50) was prolonged to more than 120 minutes. Non-activated partial 
thromboplastin times at t/20 dilution were in the range of 271 to > 600 sec. 
(control without preparation 180 sec.). 
The in vivo thrombogenicity of the concentrates was evaluated in the 
WESSLER test. At least 3 female rats per batch were tested with the 3 batches 
ot FIX concentrate as currently formulated (0.1 I.U. heparin/1 I.U. FIX). The 
mean score of thrombus formation ranged from 0 - 0.17 after application of 400 
I.U. FIX/kg and 0.25 after application of 500 I.U./kg. The negative control with 
physiological NaCI solution resulted in a mean score of 0.3 and the positive 
control with human serum in a mean score of 2.17. 
The generally accepted upper limit is a mean score of 2.0. Below this value, 
preparations are regarded as low- or non-thrombogenic. 

As compared to the commercially available SD-treated FIX concentrate 
Octanyne | no increase in the thrombogenic potential was observed with the 
new concentrate Octanine F. Therefore, it can be concluded that the 
additional viral filtration step did not change the non-thrombogenic 
characteristics of the new preparation. 
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VIRAL SAFETY OF A NEW FACTOR IX PREPARATION (OC~A- 
NINE F) 

Biesert L. (1); Suhartono H., Wang L., Brede H.-D. (2) 
(1) Octapharma AG, CH-8866 Ziegelbrficke 
(2) Georg-Speyer-Haus, D-60596 Frankfurt am Main 

The ~ safety of  a new factor IX preparation (OCTANINE F) was 
validated according to EU-guideline III/8115/89-EN and the relevant 
Paul-Ehrlichzlnsti~t requirements. Nanofiltration with the Viresq_lve 
system (Millipore) is added to the manufacturing process of  a 
sotvent/detergent (SD)-treated factor IX. The Viresolve membrane has 
been developS..specifically to remove virus from protein solutions on 
me basis of Uaeir gize. 

Results of the virus validation studies 

Step Virus 

SD Sindbis 
HSV-I 

Viresolve HSV-I 
Coxsackie-B6 
Reo-3 
SV40 

Reduction Factor (log) 

>5.93 -+ 0.25 
>6.15 + 0.26 

>7.00 + 0.30 
4.81 + 0.51 
3.62 + 0.50 

2.79 

Conelusiom 
The results of our validation studies demonstrated that the OCTANINE 
F. process removes/inactivates both enveloped and non-enveloped 
Vl~Ses. 
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IMMUNINE STIM plus: Biochemical quality profile of a high-purity double 
virus inactivated factor IX concentrate. 

W6hrmann A.P.A, Weber A., Schoppmann A., Linnau Y. 

Immuno AG, Industriestrasse 67, A-122 t Vienna, Austria 

Apart from the risk of virus transmission, a major concern in the treatment of 
hemophilia B is the occurrence of thrombogenic complications. Recently, high- 
purity factor IX concentrates became available for the treatment of hemophilia B. It 
is very important for life-long replacement treatment to be able to resort to a 
therapeutic preparation that is both safe and standardized. In this paper we report 
on the biochemical characteristics of IMMUNINE STIM plus in comparison with 
other high-purity FIX concentrates. 
The quality profile of IMMUNINE STIM pins is characterized by high FIX 
concentration, low protein load, integrity of the FIX molecule, absence of thrombin 
as well as only trace amounts of factor II and factor X. It is due to the absence of 
activated factors that no thrombns formation had earlier been seen in the Wessler 
test, even when extremely high doses of IMMIFNINE STIM plus were used. 
The biochemical properties of four preparations produced by other manufacturers 
were compared with those of the IMMUNINE STIM plus lots. Considerable 
variability was seen among them, major discrepancies in the parameters indicating 
the presence of thrombin in the fmal product. The data suggest that in some cases 
the manufacturing process may have an impact on the nativity of the FIX molecule, 
which could affect the in vivo properties of the preparation. In IMMUNINE STIM 
plus the average FIX:Ag/FIX:C ratio was 1.14, the FIX antigen found in the 
immunoassays was functionally intact. 
In conclusion, the study showed that new technology does not automatically go 
band in hand with advanced quality, and that the evaluation of the true benefit for 
the hemophilia patient needs to remain a vital concern. 
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VITAMIN K DEPENDENT CLOTTING FACTORS: 
DOUBLE VIRUS INACTIVATED AND HIGHLYPURIFIED B Y  

MOST SELECTIVE CHROMA TOGRAPHY METHODS 

OF. Morfeld, ;)L. Hoffer, ])Dj. Josic, 2)H. Schwinn 

DOctapharma Pharmazeutika Produktionsges.m.b.H., Oberlaaer Str. 235, 
A-100 Vienna, Austria 

2)Octapharma AG, Haus im Park, Post.fach, CH- 8866 Ziegelbn~cke, 
Switzerland 

Human plasma derived factor IX is still the major tool in the treatment of 

haemophilia B. Improvements concerning safety are achieved by 

introducing several virns-inactivation or -removal steps, improvements 

concerning quality and purity are achieved by replacing classical 

separation media by specifically " custom designed " chromatographic 

resins. 

In this study an additional virus removal procedure based on nanofiltration 

was added to a routinely used factor IX production process. This step 

follows virus inactivation by solvent/detergent treatment thus increasing 

virus safety of the product. At the same time this production procedure was 

markedly improved by replacing one solid phase extraction step and a 

consecutive anion exchange chromatography step, by only one 

chromatography step using a newly designed resin. This resin contains a 

specific pseudo affinity ligand bound to the matrix by the so called tentacle 

technology. This improvement results in excellent performance with 

respect to significantly reduced process time and increased specific activity 

of > 150 U/mg of factor IX in the final product. 
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ACCUMULATION AND CLEARANCE OF METHYLENE BLUE / LIGHT -PHOTOOXI- 
D~ED FIBRINOGEN AFTER TRANSFUSION OF VIRUS-INACTWATED PLASMA 

Wieding J.U., Unterhalt M., KShler M. 
University Hospital, G6ttingen 

Prior in-vitro studies demonstrated the disturbance e.g. of fibrin poly- 
merization and clot retraction due to the photooxidative alteration of 
fibrinogen; this problem is inevitable during methylene blue treatment of 
plasma (MB-FFP) for inactivation of lipid-enveloped viruses. Since most 
patients receiving plasma generally suffer from complex disturbances of 
hemostasis, we recently took advantage of monitoring a patient with 
inherited FXI -deficiency, who received MB-FFP transfusions preopera- 
tively. 
After transfusion of 29 units of 244+15 ml MB-FFP over 5 days, the factor 
Xl levels increased from 1% to 46%. The FXl recovery corresponded to its 
half-life as welt as the average of 76% in MB-FFP as compared with nor- 
mal plasma. Fibrin(ogen) and its immunologically detectable derivatives 
increased from 2.6 to 4.2 g/I after a total of 17.9 g fibrinogen had been 
transfused to the patient who initially had appr. 8.9 g fibrinogen. The 
percentage of fibrinogen not normally clottable by thrombin (Clauss' test) 
was on average 20.5 % in the transfused MB-FFP and reached ca. 15 % in 
the patient. Interestingly, although the thrombin times were distinctly 
elongated in all MB-FFP units, they were not elongated in the patient. This 
finding possibly indicates an increased clearance of photooxidized fibri- 
nogen. Notably, two thirds of circulating fibrinogen were transfused and 
roughly 13 g were cleared during 5 days. Fibrin(ogen) degradation pro- 
ducts significantly increased 5-fold up to 350 mg/I indicating a reactive 
fibrin(ogen)olysis in the patient. 
In conclusion, the clearance of methylene blue -photooxidized fibrino- 
gen/fibdn by fibrin(ogen)olysis or the reticuloendothelial system seems to 
be altered compared with 'native' fibrin(ogen). Therefore, further studies 
are necessary in order to elucidate the clinical relevance of photooxidative 
fibrinogen alterations. 
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IDENTIFICATION OF HETERO- AND HOMO-DIMERS 
OF RECOMBINANT VON WILLEBRAND FACTOR 

Fischer B., Mitterer A., Schlokat U., 
DenBouvaueester R., Dorner F. 

IMMUNO AG, Biomedical Research Center, Orth/Donau, 
Austria. 

Wild-type full-length cDNA of yon Willebrand factor 

(vWF) was expressed in CHO cells. Recombinant vWF 

(rvffF) was obtained and its molecular composition 

investigated by two-dimensional electrophoresis. 

Results of first dimension electrophoresis under non- 

reducing conditions showed, that rvWF-dimer represents 

a mixture of three different species. Second dimension 

electrophoresis under reducing conditions revealed, 

that these protein species represent (i) homo-dimers 

of either two unprocessed or two fully processed, 

mature vWF polypeptldes, and (ii) the hetero-dimer of 

unprocessed and mature rvWF monomers. Compared with 

vWF-dimers from human plasma, which contained 

predominantly proteolytically degraded polypeptides, 

recombinant vWF-dimers were shown to consist of non- 

proteolyzed subunits only. 
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VIRAL SAFETY OF A NEW POLYVAT.P.NT INTRAVENOUS 
IMMUNOGLOBULIN (OCTAGAM) 

Biesert L. (1); Goudcau A. (2); Suhartono H.,  Wang L., Brede H.-D. 
(3) 
(1) Oetapharma AG, CH-8866 Ziegelbrficke; (2) CHU Bretonneau, 
F-37044 Tours codex; O)  Georg-Speyer-Haus, D-60596 FrankfiLrt am 
Main 

The viral safety of  a new polyvalent intravenous immunoglobulin 
(OCTAGAM) was validated according to EU-guideline 1II/8115/89-EN 
and the relevant PEI requirements. The following process steps were 
analyzed: Colm-Oncley fraclionation, solvent/detergent (SD) treatment, 
pH 4 exposure, storage of  the final product at low pH. 

Results of the virus validation studies 

Step Virus Reduction Factor (log) 

Cohn-Oncley HIV-I >5.50 
Sindbis >6.36 
Pseudorabies >7.28 
Polio-i >3.80 
Coxsackie-B6 2.70 
SV40 >5.51 

SD H~V:I >5.25 
Sxnu~is >6.54 
Pseudorabies >6.80 

pH 4 H~V:I >8.60 
Slnu~is >8.94 
Pseudorabies >5.94 
Coxsackie-B6 2.72 
SV40 1.15 

Storage Coxsackie-B6 3.06 

~Qtal H~V~I >19.35 
irus S1n~ois >21.84 

Reduction Pseudor~bies >20.02 
CoxsacKle-B6 > 8.48 
SV40 > 6.66 

Conclusion: The results of  our  validation studies clearly demonstrated 
the viral safety of  OCTAGAM with respect to both enve'loped and non- 
enveloped vir6ses. 
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INFLUENCE OF HELIUM-NEON LASER (HNL) AND ULTRA- 
VIOLET A (UVA) IRRADIATION OF PLASMA ON HAEMOCO- 
AGULATION FACTORS 

Lotockij R., Kurhan M., Mandziuk I., Kobryn T., 
Gumen I., Novak O. 

Research Institute of Haematology and Blood 
Transfusion, Lviv 

HNL and UVA irradiation of blood or its com- 
ponents have been used in the therapy of limpho- 
prolipherative cancers. In particular, for the 
treatment of cutaneous T-cell lymphoma (CTCL) 
after injecting puvalen from patient leukocyte- 
enriched fraction (LEF) has been photosctivated 
with UVA and reinfused.Intravasculatory irradiati- 
on with HNL has been used in the therapy of chro- 
nic lymphocytic leukaemia (CLL). It has been in- 
formed that UVA photoactivated aminoacides, chan- 
ged the structure of proteins, caused dimers: 
NHL destroyed gluoose Dhosfate helixes of molecu- 
lan~rot~/_us. Wes~die~haa~tvity of haemoco- 
agulation factors in plasma of 12 donors before 
and after UVA or HNL (A= 630 nm) irradiations, 
the summary volume irradiation dose was 0,2 J/ml. 
It was founded that toleration of plasma to hepa- 
tin redused from 9,5 to ll,5 ~UVA) and 10,2 (HNL) 
min; the mass of fibrinogen fraction (FF) increa- 
sed from 14,9 to 17,2 (UFA) and 20,0 (HNL) g/l; 
changed fibrinogen clot formation time was from 
4,4 to 3,8:(UVA) and 5,6 (HNL) min (P < 0,05). 
Plasma recalcyfication time, prothrombine forma- 
tion, fibrinogen clot retraction and fibrinolysis 
changes have been not registered. 

So, UVA and HNL irradiations of plasma have 
caused the peculiarity of haemocoagulation facto- 
rs, in particular increased the mass of FF and 
changed some other indices of its activity. 
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CHARACTERIZATION OF A CHROMOGENIC SUBSTRATE METHOD 
TO MEASURE CONTACT-SYSTEM DEPENDENT PL~SMINOGEN 
ACTIVATOR ACTIVITY IN HUMAN PLASMA 
G.Himmelreic (1,2), G.Dooijewaard (i), H.Riess (2), 
C. Kluft (I) 
Gaubius Laboratory TNO-PG, Leiden, The Netherlands 
(1), Departement of Hematology and Oncology, 
University Clinic Rudolf Virchow, Berlin, Germany 
(2) 
Activators of the intrinsic fibrinolytic system 
circulate in blood as proenzymes. Apart from 
urokinase-type plasminogen activator (u-PA) a 
contact-system dependent plasminogen activator 
(third plasmincgen activator) has been described 
which accounts for 30% of the plasminogen 
activation in dextran sulphate stimulated 
euglobulin fraction (DSEF) on fibrin plates a 
time consuming procedure. 
We developed an assay which is able to measure this 
activity much quicker (120 min) in a chromo~enic 
substrate assay and we called the measured actlvity 
i-PA (intrinsic PA) activity. 
With this assay reproducible results were obtained 
with a coefficient of variation between series of 
10% and within series of 7%. The assay allows 
detection of 7% i-PA activity. When i-PA activity 
results were compared to F XII-dependent 
plasminogen activator activity measured on fibrin 
plates (n=84) a highly sig. correlation (p=O.O06) 
was obtained. The addition of either tissue-type 
plasminogen activator (t-PA) and u-PA or antibodies 
directed against t-PA and u-PA did not influence 
the activity. The activity was contact-dependent 
but different from factor XII, XI and 
prekallikrein. High pressure liquid gel filtration 
measuring the fibrinolytic activity in 48 fractions 
in the i-PA assay could demonstrate one single 
activity peak at a molecular weight of 134 kD which 
corresponded to the data of the third plasminogen 
activator of DSEF. 
The i-PA assay gives corresponding results to the 
known F XII dependent plasminogen activator 
activity. It enables the measurement of i-PA 
activity in routine laboratories which is much 
needed to establish its clinical significance. 
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FACTOR XII (F XI0, PLASMA PREKALLIKREIN (PK) AND HIGH 
MOLECULAR WEIGHT KININOGEN (HK) LEVELS IN 200 
SURVIVORS OF MYOCARDIAL INFARCTION 
Merle C., Furlan M, Sulzer I., Kremer Hovinga L, LLqunle B. 
Central Haematology Laboratory, Inselspital, University Hospital of Bern, 
Switzerland 

Several reports suggested a high prevalence of partial F XII deficiency in 
patients having suffered from venous (Fibrinolysis 1987;1:259) or arterial 
(Thromb Haemost 1992;68:285) thrumboembolism, and 10% of patients 
awaiting coronary artery bypass surgery had decreased F XII values 
(Coronary Artery Dis 1994;5:45I). This contrasts with our studies on Swiss 
subjects with partial F XII deficiency showing no increased incidence of 
thromboembolism (Thromb Haemost 1991;65:117) and on thrombophilic 
patients showing no higher prevalence of partial F XII deficiency than 
controls (Blood Coag Fibrinol 1992;3:555). 

We measured F XII clotting activity (F XII:C), PK amidolytic activity 
(PK:Am) and HK:C in 200 patients (174 males, 26 females; aged 32-72 yrs) 
having suffered from myocardial infarction and in 100 healthy comrols (87 
m, 13 ~ aged 32-74 yrs). 

Results: Coronary heart disease patients Control subjects p 

FXII:C (median; range) 0.97 (0.41-1.67)U/ml 1.00(0.49-1.44) U/ml ns 
EXII:C S0.56 U/ml 3.5% 2.5% 

FXII:C ~0.64 U/ml 9% 10% 

FXII:C 21.27 U/ml 7% 12% 
FXII:C kl.37 U/ml 2% 2.5% 
PK:2~. (median; range) 1.14(0.76-1.72)U/ml 1.04(O.73-1.47}U/ml 0.001 
PK:A~ ~O.73 U/ml 0% 3% 

PK:Am ~1.28 U/ml 29% 10% 
HK:C (median; range) 1.07(0.74-1.62}U/ml 1.02(0.65-1.521U/ml 0.05 
HK:C ~0.72 U/ml 0% 2.5% 

HK:C 21.25 U/ml 25% 10% 

Conclusion: The prevalence of decreased F XII levels in survivors of 
myocardial infarction is not different from that in healthy control subjects. 
Median PK and HK values are slightly higher in patients with coronary heart 
disease having survived a myocardial infarction than in controls. 
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IMPROVED DETECTION OF PROTEOLYTICALLY CLEAVED HIGH 
MOLECULAR WEIGHT KININOGEN BY IMMUNOBLOTTING 
USING AN ANTISERUM AGAINST ITS REDUCED 47 KD LIGHT 
CHAIN 
Btihier 1L, Kremer Hovinga J., Aebi-Huber I., Furlan M., Lammle B. 

Central Haematology Laboratory, Inselspital, University Hospital of Bern, 
Switzerland 

The contact activation cofactor, high molecular weight kininogen (HK), 
supports surface dependent reciprocal activation of Factor XII and plasma 
prekallikrein and is proteolytieally cleaved by the generated plasma 
kallikrein, which liberates bradykinin from IIK. Several ligand blotting or 
immunoblotting assays for the detection of single-chain and proteolytically 
cleaved two-chain HK in whole plasma have been described. Since they may 
suffer from poor sensitivity for the light chain species of cleaved HK on 
reduced blots, an antiserum against the reduced and alkylated 47 kD light 
chain of HI( was raised in rabbits allowing improved immunodetection of 
HK species on blots of reduced electropherograms. This immunobtoRing 
method is highly specific (no signal in blots of kininogen deficient plasma) 
and sensitive, permitting detection of 0.2 ng single-chain HK or the light 
chains of 2 ng proteolytically cleaved HK in whole plasma. Thus, this 
immunoblotting technique is at least 50 - 100 times more sensitive than 
ligand blotting with radiolabelled factor XI overlay. 

A similar cleavage pattern was observed following in vitro activation of 
normal human plasma by dextran sulphate and aider plasma kallikrein- 
induced proteolysis of purified HK. However, bands of different molecular 
weights were generated after HK had been cleaved by purified leukocyte 
elastase. During acute attack in a patient with hereditary angloedema, high 
levels of in vivo cleaved HK were noticed, whereas concentrations of 
cleaved HK in plasma samples and sypovial fluids from patients suffering 
from various ir~ammatory conditions were not substantially higher than 
those in normal plasma. During in vitro cold activation of plasma samples of 
pregnant women concomitant HK cleavage and plasma kallikrein generation 
were observed. 
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Role of Cl-Inhibitor in Postoperative 
SIRS Therapy 
Klein,M, Heins,M., Dauben,H,-P., Boekeu,U., Arenz,D.. Jansen,A, SchalIe, H.D., 
ReJnancr, H. 
IDepartment of Thoracic- and Cardiovascular Surgery 
Zlnstitute for Clinical Chemistry and Laboratory Diagnostic 

The mechanisms for damage following exposure CPB (cardio- 
pulmonary bypass) are likely related to the general phenomena of 
altered arterial blood flow to abnormat surfaces, substances and 
physiologic events. A group of circulating glycoproteins comprises 
the complement system and forms the basic matrix of the body's 
response to immunologic, traumatic, infectious or foreign body in- 
suit. A prospective randomized study (9.93-9.94, 946 pts.) at the 
University of Duesseldorf examined variable related to CPB and 
their relationship to morbidity after cardiac surgery. 
In the early postoperative period, 6-8 hours" postoperative, we ob- 
served on 23 patients the clinical symptoms of SIRS (systemic in- 
flammatory response syndrome), 12 patients got in addition to the 
routines therapy Cl-Inhibitor Berinert | In this group there was 
lower morbidity and mortality with significant shortened time of 
treatment in ICU. 
Summary: 
The incidence of SIRS according to cardiac surgery with CPB at 
approx. 1-3%. The mortality of this serious postoperative compli-. 
cation amounts to 60-90%. The administration of the Cl-Inhibitor 
Berinert | places a clear improvement in the therapy of the capillary 
leak syndrome according to surgical operations with the CPB. 
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EXPERIENCE IN THE TREATMENT OF PATIENTS WITH HEREDITARY 
CI-INHIBITOR DEFICIENCY WITH A CI-INHIBITOR CONCENTRATE 

Klarmann D, Joseph-Steiner I, Beeg 1", Lenz E, Scharrer I, Kreuz W. 
L W. Goethe- University Host~ital, Frankfurt am Main 

Congenital deficiency of C1 inhibilor (CI-INH) results in hereditary anglo- 
neurotic edema (HAE). This autosomal-dominant disorder was first identi- 
fied by Osier in 1888. The defect of CI-INH results in bouts of self-limiting 
local swellings involving the subcutaneous tissues and the mucosa of the 
upper airways and of the gastrointestinal tract. Cutaneous swellings are 
non pruritic nor painful, localized to the extremities, trunk and face, distor- 
ting patient's aspect, and disappear without sequels in 2 - 4 days. Gastro- 
intestinal edema are characterized by violent abdominal pain with vomi- 
ting and diarrhea, they resolve spontaneously in 12 - 36 hours the only 
possible problem being dehydratafion. Distinction of intra-abdominal an- 
gioedema from an acute surgical abdomen is paramount, but sometimes 
difficult. The edema of the the upper airways is lethal in one third of the 
undiagnosed patients, for asphyxia due to laryngeal obstruction (Agostini 
1993). Attacks max occur without any apparent reason although micro- 
trauma and psychological stress are potential triggering factors (Frank 
1976). Two different types of hereditary angioneurotic edema are descri- 
bed, type I with decreased functional and antigenic levels of ClolNH and 
type It with normal antigenic titer but decreased functional activity. 
Patients and methods: 
We report our experience in 12 patients (aged 1 to 62 years) with CI-IHN 
deficiency type I out of 4 families. Five undiagnosed relatives of the pa- 
tients died in the past due to laryngeal obstruction. CI-INH antigen was 
determined by Nor-Partigen test (Behringwerke Marburg), CI-INH activity 
by Immunochrom test (Immune, Vienna). 
Treatment and results: 
For treatment of acute HAE-attacRs and for prophylaxis prior to surgical 
procedures a viralty inactivated Ct-iNH concentrate (Berinert HS| Beh- 
ringwerke Marburg) was administered intravenous in a dose from 500 - 
1500 E. Reccurent swelling of the extemities and gastrointestinal sympto- 
mes are most common. Our patients always store the CI-INH concentrat 
at home and laryngeal obstruction was prevented with early administration 
(home serf-treatment) of the C1 -INH concentrate. 
With administration of the CI-INH concentrate all attacks could be treated 
successfully and prophylaxis prior to surgery or dental extraction prevents 
life threatening laryngeal obstruction. Side effects of the Ct-INH concen- 
trate, particutarly virus transsmission, was not observed in our patients. 

P341 

EFFECTS OF THE CO~B~N~tTLON THI=RAPy VdTH DtFIZERENT DOSES OF A~TITHROM~IN III 
[ AT III ) I C1 - ESTERASE - INHIBITOR ( Cl I ) ON ENDOTOXIN INDUCED HEMODYNAMIC 
ALTERATIONS IN A RABBIT MODEL 

R. Gliebler ~, R. Scherer #, U. Schmidt +, S. Koch #, e. Pear * 

Inst. of AneSthesiology #, Inst. of Pathology +, Opt. of Clin.Chemist ry and Laboratory Diagnostics *, Ess~n 

Objectives: In sepsis activation of the coagulation cascade and fibrinolysis is associated 
with disseminated intravascular coagulation (DIC) leading to microvascular thrombosis 
and multiple organ failure (MOF). Furthermore, activation of the kallikrein kinin - and the 
complement system con~ibute to hypotensior~ arid capillary leakage. So far/~T Ill ~s the 
only inhibitor concentrate that can be administered in order to reduce procoagulant turn- 
over+ There is evidence that substitution of C1 I, the major physiological inhibitor of the 
contact phase proteases and the classical complement pathway, results in hemodynamio 
stabilization. We therefore studied the influence of the comb*ned therapy with AT III/C1 I 
in an experimental sepsis model. Methods: After institutional approval 40 male rabbits 
were randomly assigned to one of the following groups. 30 animals received endotoxin 
8olJg kg- iv. and 20 of them were treated with a AT III/C1 I (Behring , Marburg, Ger- 
many), t0 animals of group H (group L)were treated with bolus of 300 (100) U kg -1 iv. 
from each substance followed by a continuous infusion of 300 (100) U kg "1 4 h "1 iv. The 
other "~O e~dofoxiB treated rabbits sensed as ~trols and received NaC1 0.9% instead of 
ATIII/C1 I (control group E). 10 rabbits did neither receive endofoxin nor AT lit/C1 I but 
saline (control groNp C). Prior to endotoxin administration (MI) and 120 (M2) and 240 
(M3) minUtes thereafter blood samples were drawn and hemodynamic profiles ( mean 
arterial pressure [MAP], cardiac output [CO], systemic vascular resistance [SVR]- all val- 
ues shown in percental differences from M1 values) were obtained. Differences of means 
during the time course between the groups were tested by analysis of variance followed 
by a acheff~ test. After M3 tissue samples of the lungs and liver were taken intravitaUy in 
a standardized fashion. They were examined for intravasculat fibrin deposition using a 
triple score (FSC). Differences in FSC between the groups were tested by the Wilcoxon 
rank test Results: In all groups M1 values were sim~|iar. "I-he animals of the groups E, H 
and L showed significantly reduced MAP and increased CO values at M2 when compared 
to group C. At M3 MAP and CO of group E rabbits deteriorated further (MAP:-A3,5~3,B%, 
CO:-17,1%+5,5%, p<0,05l. In contrast the animals of the treatment group H and L sho- 
wed significantly higher MAP and CO values at M3 when compared to group E (MAP: L: 
-30,7%+4,6%; H:-24,4%+3,S%,p<0,05; CO: L: +17,1%+6,4%; H:+22,0%+3,7%, p<0,01). 
All endotoxin treated animals showed a significant reduction in SVR compared to group C 
animals, bUt there were no significant differences between the groups E, H and L. Addi- 
tionaUy, group H and L animals showed significantly redNced intravascular fibrin deposi- 
tion when compared to group E. There was no fibrin deposi~on found in group C. Coa- 
otusiott: The resutts ef ~ s  study show that the combina~on therapy w~'~ AT ~1~/Ct I pre- 
vented the endotoxin induced decrease in MAP during a 4 h observation period in this ex- 
perimental model by improvement of CO. Furthermore, it is possible to demonsbate 
significantly reduced intravascular fibrin deposition. TherapeUtic effects tend to be dose 
dependent. Therefore, the combined therapy with AT III and C1 I may reduce the inci- 
dence of endotoxin induced organ failure. 

P343 

Prothrombin Frankfurt (Substitution of GLU-466 by ALA) and its 
clinical manifestation 

I.Scharrer, R.Friedrieh, E.Dingeldein, S.Ehrenforth, S.J.F.Degen* 

Center of Internal Medicine, University Hospital Frankfurt/Main, 
*Dep.of Pediatrics, University of Cincinnati USA 

The genetic defect of a dysfunctional prothrombin was characterized by 
determining the entire coding sequence of the prothrombin gene. The 
proband had a prothrombin activity level of 13% compared to normal 
controls. The prothrombin antigen level of the prebend was 91% of 
normal controls. One sister was found to have the same prothrombin 
activity as the proband while another sister had normal activity levels 
and father, mother and brother had somewhat reduced levels. The 
genetic defect was determined by the polymerase chain reaction 
followed by single strand conformation polymorphism (PCR-SSCP) 
analysis and by DNA sequence analysis of PCR products coding for 
each oxen in the prothrombin gone. In addition, the DNA from several 
family members was characterized in a similar manner. DNA sequence 
analysis of DNA from the proband identified five nucleotide differences 
in the prothrombin gene when compared to the published sequence. 
Four were polymorphisms that do not result in amino acid substitutions 
at nucleotides 554, 4048, 4272 and 10253. The fifth difference was the 
substitution of a C for an A at nucleotide 10177, which results in the 
replacement of Glu-466 by Ale. The proband and one sister were 
homozygous for this mutation, while both parents and the brother were 
found to be heterozygous for this mutation. 
The 25 year old prebend was referred to our coagulation laboratory 
because of severe and extremely prolonged bleeding after nasoseptal 
surgery.. H.e complained of bleeding episodes after tooth extraction, after 
minor mjunes, after shaving and bleeding from the gums. The 
homozygote sister stated severe gynecological bleeding. None of the 
other family members complained of severe bleedings. The results of the 
remaining coagulation analysis of the proband and the family members 
were completely normal No inhibitors could be detected. 
Our investigation of prothrombin Frankfurt represents the ~econd report 
of complete characterization of the gene for a dysfunctional prothrom- 
bin. Only Prothrombin Tokushima was also characterized in this detail. 
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BINDING OF CALCIUM TO SIX DIFFERENT ABNORMAL FIBRINOGEN 
VARIANTS AND ITS EFFECT ON THEIR CLOTTING PROPERTIES 

Furlan M., Jungo M., Steinmaun C., Liimmle B. 

H~'maatologisches Zentrallabor der Universit~t Bern, Inselspital, CH-3010 Bern, 
Switzerland 

Calcium ions are known to be required for normal polymerization of fibrin 
monomers. It has been reported that there are three calcium ions bound to 
fibrinogen with high affinity (Kd - 10 "~ M) and a larger number bound with lower 
affinity (K~ > 10 ~ M). Each of the two carboxy terminal domains contains one 
high-affinity calcium binding site that seems to be situated close to the tentative 
polymerization site in the 3,-chain, The location of the third high-affinity calcium 
binding site in the symmetrical fibrinogen molecule remains unelear. 

Several fibrinogen variants, detected by virtue of their abnormal clotting, have 
been characterized and their defect identified in our laboratory. Since the tightly 
hound calcium ions apparently influence the conformation of the polymerization 
site, the question arises whether the abnormal dotting properties of a dysfibrinogen 
might be due to defective calcium binding. 

In our study, binding of calcium to six different fibrinogan variants, showing 
normal thrombin-indueed fibrinopeptide release but abnormal polymerization of 
fibrin monomers, has been examined: one variant with truncated A~x-chaln after 
the amino acid residue 454 (homozygote and heterozygote) and five heterozygote 
variants with mutations in the 3'-chain; 275 Arg --, His, 275 Arg --, Cys, 330 Asp 
--, Val, 337 Asp --, Lys and 358 Ser --, Cys. Thrombin time as well as kinetics of 
turbidity increase after addition of thrombin were measured at calcium concen- 
trations between 10 s M and 10 .3 M. 

There was no major difference between normal fibrinogen and any of the tested 
variants with respect to the calcium binding affinity and to the number of high- 
afiqniry binding sites. The abnormal polymerization behavior of our fibrinogen 
variants did not disappear at decreased calcium concentrations. Partial normaliza- 
tion of thrombin time and of turbidity curves was noted at 1 mM calcium in 
dysfibrinogeas with 3' 330 Val, 3' 337 Lys, indicating that the conformational 
defect in the polymerization domain of the 3'-chain was compensated by saturation 
of the nearby high affinity calcium binding sites. This also explains why many 
patients may be completely asymptomatie although their thrombin times, 
determined in citrated plasma, are seriously prolonged. Variants with 3' 275 His, 
3' 275 Cys, 7 358 Cys, and with truncated A~x-chain remained abnormal at 
physiological calcium concentration. It may be assumed that in the latter variants 
the beneficial effect of calcium is negligible since its binding site is situated at a 
location distant from the polymerization site(s). 
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INVESTIGATION OF THE MECHANISM OF PROTHROMBIN ACTIVATION 
INDUCED BY PROTEASES ISOLATED FROM SNAKE VENOMS 

Petrovan R., P. Walsmann, and G. Nowak 

Max-Planck-Gesellschaft e. V., Research Unit for Pharmacological Haemo- 
staseology at the University of Jena 

Some snake venoms activate Pr0thrombin to thmmbin by several steps of limited 
proteolysis. Based on previous investigations performed with different snake 
venoms [Petrovan R., Walsmann P., Nowak G., Ann. Hematol. 68, Suppl II, A87, 
Abstr. 174 (1994); 38th Annual Meeting of the GTH], the activation of prothrombin 
by proteases isolated from snake venoms was studied. Using gel and ion exchange 
chromatography, we isolated the activating component from Bothrops neuwiedi and 
Notechis scutatus. The coarse of activation was followed using cleavage of the 
chromogenic substrate N-p-Tos-GPR-pNA. The aetion of the isolated enzymes was 
eompared with that of the raw venoms, and equieffeetive doses were determined in 
respect of substrate cleavage. In addition, the influence of heparin, hirudin, and 
low-molecular synthetic inhibitors such as c~-NAPAP and II-D-FPR-CH2C1 ol~ 
reactions induced by snake venom proteases was studied. For clarification of the 
prothrombin activation mechanism by snake venom enzymes the different sites and 
modes of action of the individual inhibitors are of importance. Low-molecular 
inhibitors act as active site-directed inhibitors. Heparin requires antithrombin for its 
action, and it does not react with prothrombin activation intermediates. Hirudin, in 
contrast, has several binding sites and reacts with both thrombin and intermediates. 
It can be demonstrated that there are great differences in the inhibitor profiles, 
compared with the results obtained from the raw venom studies. 
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CHARACTERIZATION OF HUMAN MEIZOTHROMBIN AND 
MEIZOTHROMBIN(DESF1) PRODUCED WITH IMMOBILIZED 
ECARIN 

Zabe M., G. Nowak 

Max-Planck-Gesellschaft e. V., Research Unit for Pharmacological Haemo- 
staseology at the University of Jena 

Studies of the human prothrombin activation intermediates, meizothrombin and 
meizothmmbin(desF1), are hampered by autolysis resulting in rapid conversion of 
meizothrombin to meizothrombin(desF1) and further activation to r This 
reaction seems to be absent in the activation of bovine prothrombin. Until now, the 
isolation and short-time storage of (non-recombinant) meizothrombin has been only 
possible in the presence of active-site thrombin inhibitors. In contrast to the bovine 
intermediate, human meizothmmbin(desF1) is relatively instable. We activated 
human prothrombin with ecadn immobilized on an acrylic gel matdx and tried to 
stabilize meizothrombin and meizothrembin(desF1) so produced with different 
agents (PEG, BSA, X-Carrageenan, Dextrensulfate). We then investigated the 
isolated intermediates for their amidolytic and fibdnogen clotting activity, their 
influence on platelets and their ability, to bind to recombinant hirudins. 
Electrophoretic analysis showed a relatively rapid autolysis of meizothrombin(desF1) 
to c~-thrombin even in the presence of the agents mentioned or at low temperature. 
The comparison of the clotting activity with the amidolytie activity of human 
meizothmmbin and meizothrombin(desF1) is in good agreement with literature when 
measured immediately after the production. We concluded that in the absence of 
inhibitors nearly every value found for meizothrombin is influenced by the existence 
of meizothrombin(desF1) and/or of ct-thrombin and the data for 
meizothrombin(desF1 ) by the occurance of ct-thrombin. 
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COAGULATION DURING THE NORMAL PUERPERIUM 
S. Pietzsch 1 H. Riess 2 j W. Dudenhausen 1 
1 Dpt. of Obstetrics and 2 Dpt of Hematology, University Hospital Rudolf 
Virehow, Free University Berlin, Germany 

Pregnancy is characterized by a state of plasmatic hypercoaguability and hy- 
pofibrinolysis. With the purpose of establishing reference values for the 
physiological puerperium we selected 102 healthy women with normal 
pregnancy, delivery and puerperium. We determined the number of throm- 
bocytes, PT, PTT, fibrinogan, antithrombin III (ATIII), Protein C and total 
and flee Protein S on day 1, 3, 4 and 30 post partum (pp). For a smaller 
group (n=37) plasminogen, tx2-antiplasmin and D-Dimer were examined. 

Parameter Day 1 Day 3 Day 4 Day 30 
(Reference) pp pp pp pp 

Thrombocytes 210 *** 233 *** 254 n.s, 246 
(130-340/nl) 

PT 115 *** 133 ** 128 *** 112 
(70-140 %) 

PTT 32,0 *** 30,7 ILS. 30,7 ** 32,2 
(2741 sec) 

Antithrombin HI 92 *** 104 * 107 n.s. 100 
(75-120 %) 
Protein C 86 *** 98 n.s. 91 * 76 
(70-140 %) 

Free Protein S 42 *** 57,5 *** 60,5 ** 69 
(70-140 %) 

Plasmluogen 117 n.s. 119 ** 122 ** 95 
(65-150%) 

(Medians, ***=p<0.001, **=p<0.01, *=p<0.05, n.s.=not significant between 
days of investigation) 
Thrombocytns are consumed sub partu. There is a marked hypercoaguability 
in the extrinsic as well as in the intrinsic system on day 3 and 4 pp. The anti- 
thrombins are used to encounter these changes. The activity of fibrinolysis is 
enhanced. The data provide reference values for further investigations on 
patients with pregnancy-induced hypertension whose coagulation system is 
even more stimulated during pregnancy and parturition. 
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In vitro influence of ionic and nonionic contrast media on 
the plasmatic coagulation 

E. Lindhoff-Last, M. Jedlicka, R. Schr~der', G.Mesch, 
H.K. Breddin, A.M. Ehrly 

Division of Angiology, * Division of Cardiology, Department of 
Internal Medicine, J.W.Goethe-University, Frankfurt/Main 

While ionic contrast media possess an anticoagulating effect in 
vitro and extra vivum the nonionic contrast media seem to 
influence the coagulation much less and are made responsible by 
some authors for thromboembolic events during angioGraphy. 
Therefore we were interested in the different in vitro effects of 
ionic and nonionic contrast media on the plasmatic coagulation 
(a PTT, thrombin time, prothrombin time, fibrinogen, reptilase time, 
factor VII, VIII, IX, Xl, XII). 
Because calcium may be bound to ionic contrast media we also 
investigated its additional effects. 
Blood samples were taken from 6 young healthy donors. 
The different contrast media (iopamidol, ioxagtat, amidotrizoat) 
were diluted 1:20 with native freshly drawn whote blood which 
already contained 3,8% citrate solution (1:20), 
Results: a PTT and prothrombin time were prolonged by the ionic 
contrast media while the nonionic contrast medium showed a less 
anticoagulating effect. 
All contrast media caused a prolongation of the reptilase time and 
thrombin time while the fibrinogen levels were only reduced by 
iopamidol and amidotrizoat. Factor VII was only decreased by 
amidotrizoat while factor Vttl, IX, XI, XII showed a decrease with 
the ionic contrast media; the nonionic contrast medium only had a 
borderline effect. 
The addition of calcium (20 reval/I) didn't change the results. 

We conclude that nonionic contrast media also have 
anticoagulating effects in vitro which are less pronounced than the 
inhibiting effects of ionic contrast media. 
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PLATELETS FROM HEALTHY TERM NEONATES SHOW 
LESS EXPRESSION OF ACTIVATION MARKERS THAN 
ADULT PLATELETS 

Grol~haupt B., Muntean W., Sedlmayr P. 

Dpts. of Pediatrics and Medicine, University of Graz, Austria 

Only scarce data exists concerning platelet function in neonates due 
to the limited amount of blood available. Most studies using 
conventional aggregation methods have shown a deminished 
response to various agonists. This is in contrast to the lack of a 
bleeding tendency and to a short bleeding time in healthy neonates. 
During birth the clotting system becomes activated potentially leading 
to platelet activation . . . . . .  
We investigated by means of flow cytometry the expression of 
activation markers GMP 140 and GP 53. GMP 140 and GP 53 were 
determined using monoclonal antibodies (anti-CD 62P and anti-CD63, 
tmrnunotech S. A.) on plate.lets of 34 h~afthy term neonates in 
comparison to 18 healthy adults prior to and after stimulation by 1,5 
U/ml thrombin. In addition, GP 53 was determined intracellulady after 
fixation and permeabilisation of platelets. The expression of GMP 140 
and of GP 53 after thrombin stimulation was significantly higher on 
adult platelets than on neonatal, while there was no difference 
between neonatal and adult platelets using GP 53 as intracellular 
marker. In none of the healthy term neonates after an uncomplicated 
delivery activated #ate~ets were demor~strated. 
Our study suggests, that the observed hyporeactivity to thrombin of 
neonatal platelets as compared to adult platelets seems not to be 
caused by refractodness of platelets due to previous activation dudng 
birth but rather represents a developmental phenomenon. 
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PHARMACOLOGICAL INFLUENCE ON VASCULAR THROMBIN 
EFFECTS 
Glusa, E. 
University Jena, Center for Vascular Biology and 
Medicine, Erfurt, Germany 

Apart from its classic role in blood coagulation the 
proteolytic enzyme thrombin stimulates a number of 
receptor-mediated physiological responses in various 
tissues. Thrombin activates its receptor by cleavage 
of a peptide from the extra-cellular N-terminus, and 
the newly generated N-teminus can act as "tethered 
ligand" to activate the receptor. In isolated ves- 
sels thrombin may induce a dualistic effect, i.e. 
relaxation and/or contraction depending on the 
endothelium, the type of vessels and the species 
studied. In precontracted vessels with intact 
endothelium such as porcine pulmonary arteries 
thrombin (0.02-0.5 U/ml, corresponding to about 0.2- 
5 nmol/l) caused a transient reversible relaxation. 
This is probably due to the release of endothelium- 
derived NO since inhibition of NO synthesis by N G- 
nitro~L-arginine attenuated relaxation. The relaxant 
response was associated with an increase in cGMP in 
the vessels. Indomethacin had no influence. 
The contractile effect of thrcmbin required compa- 
ratively higher concentrations (l-100 nmol/l) in 
porcine pulmonary arteries) and was more pronounced 
in endothelium-denuded vessels. The phasic part of 
contraction is preceded by an increase in IP 3 
whereas the activated protein kinase C is involved 
in the tonic contraction. The vascular effects of 
thrombin require the proteolytic activity of the 
enzyme. Catalytically inactivated thrombins were 
ineffective. The vascular effects were inhibited by 
hirudin, hirulog, active-site-directed inhibitors 
such as arginine compounds and benzamidine deri- 
vatives and anion binding exosite inhibitors.Potent 
thrombin receptor antagonists are not yet available. 
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Prothrombin Complex Concentrates(PCC) and Thromboembolic 
Complications 

Peter Hellstem and Michael K6hler* 

Institut fdr Transfusionsmedizin und lmmunMmatologie am Klinikum Ludwigshafen 
* Abteilung Transfusionsmedizin der Gcorg-August-Universitat G6ttingen 

In September 1994 three acute deaths were related to the application of a 
prothrombin complex concentrate (PCC) from one manufacturer. It was suspected 
that all three patients had died from thromboemhol complications immediately after 
application of PPC. 

The lot involved as well as further lots from different manufacturers were analyzed 
by different laboratories. Despite of different methods applied for characterizing 
PCCs the following corresponding results were obtained in the lot involved ha 
deaths: high overcrowding of factors ]1 and X; no antithrombin Ill and protein S 
activities; elevated activities of activated clotting factors, particularly activated 
f ac~  Vii; ingh hcpari, activities. ~imiku lmdings wcJ~ observed in a lot revolved 
in a severe case of disseminated intravaseular coagulation (DIC) in 1993 and in a 
study on quality control of PCCs performed in 1990 (K0hler, 1990). This study 
could additionally demonstrate that the concerning PCC caused cardiopulmonary 
and vascular side effects as well as DIC in animals. Despite of wide variations 
from lot to lot the typical pattern of the PCCs prepared by the corresponding 
manufacturer could always be shown. 

Thromboembolic complications are frequent adverse effects of PCCs. It appears 
that the frequency and severity depends on predisposition of patients 
Oaypercoagulable state or thrombophilia), drug interactions (PCCs, aprotinin, 
protamin), as well as quality of the product. We assume that the thromboembolie 
risk of PCCs is closely related to overcrowding with single clotting factors, high 
activities of activated clotting factors, and lacking activities of inhibitors, especially 
antithrombin 1II and protein S, After thorough standardization of the methods used 
for characterizing PCCs, this has to be confirmed in surveys including animal 
studies. 
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VIRUS REMOVAL FROM PLASMA PRODUCTS BY 
rim-FILTRATION 

Grfner,  A., Bernhardt, D., List, W., Nowak, T., SchiLler, E., Hilfen- 
hans, J. 

Research Laboratories, Behringwerke AG, Marburg 

In order to increase the safety of  plasma products, the use of  filters 
to remove viruses through the mechanism of  "size exclusion" during 
the production process was investigated. The size of  the relevant viru- 
ses - to be removed from a product - range from 80 to 100 nm for 
HIV, 40 to 60 n m  for HCV, and 40 to 45 nm for HBV; non-enveloped 
viruses as picornaviruses and parvoviruses have a diameter around 24 
to 30 nm and 18 to 25 nm, respectively. 

Filters with different pore sizes were selected to demonstrate the rate 
of  removal of  HBV, B V D V  (as a modell  virus for HCV), parvoviru- 
ses, and caliciviruses (another non-enveloped virus with a size of  
around 25 to 40 rim). Experiments showed the suitability of  filtration 
for virus removal in  principle; however, this method has its limitation 
due to the molecular weight of  the proteins to be filtered as well  as in 
the size-depending elimination o f  viruses from the filtrate. 

Filtration using 35 rim-filters increases the safety of  plasma products 
by  removal of  H BV  and B V D V  at a factor of  more than 4 l o g l 0 ,  
whereas parvoviruses were not  eliminated. The loss of  plasma factors 
under the conditions tested was minimal  and the properties of  the 
proteins were identical before and after filtration. 
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FFP, Methylenblue (MB)- and Solvent/Detergent Plasma. Comparison of the 
Plasma Quality after Thawing in a Micro Wave Oven (MWO) and a Water Bag 
System (WBS). 

Beck KH, Schubert D, MOiler Ch, Kretschmer V, Beeser H*. 

Transfusion Medicine and Hemostaseology, Univ. Marburg, *Freiburg. 

Introduction: The MWO in a modification developed together with us (SOhngen et 
al., Transfusion 1988) allows fast thawing of FFP (5-6 rain). A denaturation of 
clotting enzymes could not be proven. A possible alteration of the plasma proteins 
through inactivation (MB, SD) could lead to a fin~.ber reduction of the clotting 
enzyme activity by the MWO. Therefore we compared a standard thawing procedure 
(water bag system - Barkey) with the MWO (Infusotherm - Zcipel). 
Method: FFP (n=15), MB- (n=13) and SD- (n=I5) plasma were thawed by the 
MWO and WBS. The plasma groups (MWO: FFP, MB, SD - WBS: FFP, MB, SD) 
were compared by Mann and Whitney test. Additionally the clotting factors and 
inhibitors of the different plasma types were compared by Kruskal Wallis test. The 
following parameters were investigated: APTT, PT, factors of the intrinsic and 
extrinsic system, F XIII, c% - antiplasmin, PC, PS, Fl+2, plasmin-antiplasmin 
complexes (PAP), D-dimers (DD), reptilase time (RT), thrombin time (TT) and 
fibrinog, m (functional and immunological). Additionally we measured the influence 
of FFP/VIP on primary hemostasis by a modification of the In vitro bleeding test 
(IVBT-Thrombostat 4000). 
Results and conclusion: There was no significant difference due to the thawing 
methods. But the concentration of coagulation factors and inhibitors considerably 
differed between the plasma types. SD plasma contained a significant higher FI+2 
but was within the normal range (1.2 nmol/l SD vs. 0.88 nmoVl FFP; p < 0.001). 
The SD-plasma especially showed reduced factor VIII (41%.+-5.5), protein S 
(32%:~3A) and antiplasmin (22.5~ TT and RT were significantly elevated in 
MB-plasma (TT-MB 33 see vs. TT-FFP 22 see; RT-MB 28 see vs. TT-FFP 19 see). 
Immunological (189 mg/dl) and functional (130 mg/dl) fibrinogen showed a 
significant difference (p = 0.004). From the hcostaselogic point of view FFP is 
clearly superior to VIP (SD/MB). 
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The Effect of Procoagulant Phospholipid and Activated Factor X (FXa) on the 
in vivo Thrombogenicity of Prothrombin Complex Concentrates in Rabbits 

Turecek, P.L., Siekmann, J. and Schwa~z, H.P. 

Department of Biochemical Research on Haemostasis and Thrombolysis 
IMMUNO AG, Vienna 

It has been postulated that the presence of activated coagulation factors 1, Vlla, 
IXa, Xa and thrombin, as well as coagulant active phospholipid 2 contribute to the 
thrombogenicity of prothrombin complex concentrates (PCC). 

In this study we used prothrombin complex (Factor IX) concentrates, FIX S-TIM 4, | Prothromplex S-TIM 4 (IMMUNO), both virus inactivated with low thrombegenic 
dsk, as reference preparations. When applied to rabbits in a stasis model according 
to Wessler ~, the preparations do not show a thrombogenic potential in a dose of 
200 IU factor IX/kg bodyweight. 

Procoagulant phospholipid vesicles (PCPS) consisting of pudfied synthetic 
1,2-Dioleoyl-sn-glycero-3-phosphocholin (PC) and 1-Palmitoyl-2-oleoyl-sn-glycero- 
3-phosphoserin (PS) were produced by an extrusion process to obtain vesicles with 
a mean diameter of 100 nm. In a modified naPTT assay the PCPS proved to be 
coagulant active. PCC (200 IU factor IXtkg) was mixed with PCPS in 
concentrations up to 10 pM/kg bodyweight and did not show any increase of 
thrombogenicity in the rabbit stasis model. After neutralization of the 
hepadn present in the PCC the mixture showed a mean Wessler score of up to 3, 
but only with the highest concentration of PCPS. This amount of phospholipid is 
more than 2 magnitudes higher than the amount that can be determined in 
FIX S-TIM 4. 

In the same way a highly purified I~-factor Xa preparation was added to the 
preparation in concentrations up to 20 U/kg bodyweight and did not show any 
increase of thrombogenicity in the rabbits. After neutralization of hepadn with 
protamin the mixture showed a mean Wessler score of 1,8 but only with the highest 
concentration of factor Xa. 

These results demonstrate, that PCCs with low thrombotic risk de not develop a 
thrombogenic potential in rabbits even when applied in doses significantly higher 
than usual therapeutic doses combined with excess amounts of procoagulant 
phospholipid or activated factor Xa. 

White, G.C.,II et al., Blood 49:159-170 (1977) 
2 Giles, A.R. et a(., Blood 59:401-407 (1982} 

Wessler, S. et al., J.Appi.Physiol. 14:943-946 (1959) 
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COMPARISON OF SD VIRUS INACTIVATED PLASMA (VIP) TO FFP 
DURING COMMON BUT COMPLEX CLINICAL SITUATIONS 

Mortelmans Y., Beck KH., Kretschmer V. 

Department of  Transfusion Medicine and Hemostaseology,  Phi l ipps 
University of Marburg 

II~troduction: Prel iminary results showed a higher activation state 
in the patients' blood after t ransfusion of VIP containing act ivated 
factor VII (VIPa: FVI1=187%). These results could be criticised due to 
the low number of patients and samples (n=14), making grouping of 
results necessary.  Study protocol:  We invest igated 55 pat ients 
[29FFP / 9VtPa / 17VIPna (= not  conta in ing FVI la) ]  dur ing 
perioperative plasmatherapy (15FFP / 5VIPa / 6VIPna), l iver d isease 
(5 / 1 / 3), sepsis (6 / 1 / 6), and extracorporeal  lung assist (3 / 2 / 2). 
Global coagulat ion tests, all coagula t ion factors ( including FXIII), 
inhibitors (ATIlt, PC, PS), plasminogen, antiplasmin, and 6 markers 
o f  ac t iva ted coagu la t ion  (p ro th romb in  f ragmen ts  F1.2, f ibr in  
monomers ,  D-d imers,  th romb in -an t i th romb in  and ant ip lasmin-  
p lasmin -comp lexes ,  f i b r i nogen  d e g r a d a t i o n  comp lexes )  were  
measured. Once daily, samples before  and within l h  af ter p lasma 
replacement  were  studied to calculate recovery  (Rec). For each 
variable, all recover ies per pat ient  (n=• were replaced by their 
median before VIPa and VIPna were  compared with FFP (Kruskal 
Wallis test). R e s u l t s  and  c o n c l u s i o n s :  Compar ison of VIPa with 
FFP revealed the fol lowing remarkable results: Rec prothrombin t ime 
(PT) 137 vs 83% (p=0.0004), Rec FVII 100 vs 70% (ns), Rec PS 
-152(!) vs 91% (p=0.0005), Rec F1.2 186 vs -128~ (p=0.006).  
Cor respond ing  abso lu te  post  in fus ion va lues:  PT 100 vs 70% 
(p---0.01), FVII 88 vs 73% (p=0.02), PS 45 vs 73% (p=0.005), F1.2 5.2 
vs 2.4 nmol/L (p=0.0005). It is now proven beyond doubt that V lPa 
causes some degree of intravascular activation of coagulation. 
No remarkable d i f ferences were found between VIPna and FFP. 
However, separate  compar ison of subgroups,  sor ted according to 
decreasing clinical and laboratory  reserve capacity, might reveal  
similar dif ferences between VIPna and FFP. 
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INTERIM REPORT ON A PROSPECTIVE, RANDOMIZED, CONTROLLED CLINICAL 
STUDY ON THE EFFICACY AND TOLERANCE OF METHYLENE BLUE/LIGHT 
VERSUS SOLVENT/DETERGENT VIRUS-INACTIVATED PLASMA 

Wieding J.U., Niehues A., Rathgeber J., Zenker D., Pohl U.*, K6hler M. 
University Hospital, G6ttingen & *DRK Blood Donation Service, Springe 

Valid data from clinical studies on virus-inactivated plasma (VIP) are still 
lacking, especially regarding methylene blue (MB)/light -treated plasma. 
For example, the clinical relevance of the photooxidative fibrinogen altera- 
tion or of lacking protein S and antiplasmin is still unclear. The aim of this 
prospective, randomized and controlled study was, therefore, to examine 
the efficacy and tolerance of VIP : 60 patients undergoing cardioputmo- 
nary bypass surgery are randomly receiving MB-V1P versus solvent/deter- 
gent (SD) -VIP. Due to the standardization of surgical treatment, these 
patients offer the opportunity to examine the efficacy of haemostastic 
substitution not only by means of laboratory parameters but also by 
clinical signs as the bleeding tendency after surgery. 
This study is nearing its conclusion. Until now, n= 30 patients received 
MB- and 28 patients SD-VIP. 6 MB-VIP and 2 SD-VIP patients were ex- 
cluded according the study protocol (drop-outs), in order to render the 
groups comparable. Patients received 4.3 units MB- and 4.2 units SD-V1P 
on average (& 200ml). Neither minor nor severe side-effects specifically 
related to VIP were observed. Other complications occured in 6 MB-VlP 
patients ( 2 deaths + 1 resuscitation + S re-operations ) and 2 SD-VlP pa- 
tients ( 1 re-operation + 1 severe/surgical bleeding ). MB-VIP patients 
needed intensive care for 2.3 days, SD-VIP patients 2.0 days (on average). 
Major bleedings made piatelet concentrates necessary in 2 MB-VIP pa- 
tients, no SD-VIP patient. Comparing values before and after plasma 
infusion, no relevant differences were detected in the in vitro bleeding 
times and platelet counts between both groups. Furthermore, the blood 
loss from drains was measured reflecting the bleeding tendency (n= 50) : 
The total bleeding volume (24 hours after plasma infusion) was 1076 ml in 
MB-VlP patients in comparison to 1088 ml in SD-VIP patients, despite the 
fact that MB-VIP patients had lost more blood before the beginning of 
plasma infusion (370 vs. 234 ml). 
In conclusion, no final valuation can be derived from this first study analysis; 
a battery of laboratory parameters will now supplement the clinical data. 
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Results of immune tolerance treatment in 
hemophiliacs with an inhibitor 

H. Lank (for the ITT study group) 

Department of pediatrics, University hospital 
Leipzig 

Immune tolerance induction seems to be the most 

successful procedure to eliminate antibodies direc- 

ted against factor VIII and IX in patients with 

hemophilia. To summarize the treatment results of 

patients who underwent this therapy - from the 

first application nearly 20 years ago up to now - 

reports from more than 100 patients in 19 treatment 

centers in Germany were gathered and analyzed. 

This cooperative study integrats all hemophilic 

patients who had longlasting Factor VIII/IX 

therapy (independent of dose) in order to eliminate 

the inhibitor. 

Parameters such as inhibitor titre, early start 

of treatment, F VIII/IX dose as well as continuous 

treatment were found to have a great importance 

for the success of antibody elimination. 

Treatment failures or prolongations are attributed 

to such factors as discontinuous therapy, low doses 

of F VIII/IX and a longer time gap between detec- 

tion of the inhibitor and starting of the therapy. 
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MOLECULAR DEFECTS AND GENOMIC DIAGNOSIS OF HAEMOPHILIA B 

Herrmann F.H., Wulff K., Schrbder W. 

I n s t i t u t e  fo r  Human Genetics, E.-N.-Arndt Un ivers i t y ,  
Greifswald 

Hsemophilia B is an X-linked recessive bleeding disorder 
resulting from deficiency of factor IX. The factor IX gone 
is located on the long arm of the X chromosom at Xq 27 and 
the genomic sequence of 34 kb is known. 
For the characterization of the molecular defects of factor 
IX gene 68 haemophilia B patients of various ethnic origin 
and clinical severity were analysed. No gross lesions of 
the factor IX gene have been found. By DNA sequencing we 
have identified different mutations of the factor IX gene 
in 58 unrelated haemophilia 8 patients: 39 missense mu- 
tations, 7 nonsense mutations, 2 donor/accepter splice site 
mutations and 9 small deletions. 25 of these gene mutations 
are novel mutations of factor IX gene. 

For genetic counselling of haemophilia B families at risk 
we used the direct and indirect genomic diagnosis. The 
application of heteroduplex technique for mutation screening 
and genomic diagnosis is demonstrated. The results of 
carrier detection and prenatal diagnosis are reported. 
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PLASMIN DOES NOT CONVERT PROTHROMBIN TO a-THROMBIN 

Bashkov GV, Jitkova Y. 

Laboratory o f  Blood Coagulation, National Haematologlcal Scientific Center, 
Moscow, Russia 

Acute reocclasion after successful thrombolysis is a frequent complication of 
thrombolytic therapy by plasminogen activators. An early increase of plasma level of 
the molecular markers of thrombin formation during thrombolytic therapy might be 
caused not only by thrombin liberation from thrombus, but also by activation of 
prothrornbin (FII). The generation of thrombin-like activity from purified FII after 
incubation with plasmin (Pro) have been demonstrated by means of chromogenic 
substrate assay and by the formation of the immunoreaetive FII activation fragment 
FI+ 2. Based on these recent findings a direct conversion of FII by Pm has been 
postulated (Eisenberg, et aL, 1988; Seitz, et al., 1993). Besides ct-thrombin the 
nonclotting forms of  the enzyme (13/y-thrombin) and their precursor (meizothrombin) 
possess the amidolytic activity towards thrombin chromogenic substrates. This study 
aims to investigate a capability of Pm to convert FII into clolting enzyme ct-thrombin. 
Incubation of purified human FII (Mr 80 kDa, potential activity 3000 NIH U/rag) 
with the increasing concentrations of human Pm (Mr 85 kDa, 10 U/mg) lead to dose- 
and time-dependent increase i the amidolytic activity of forming enzyme against Tos- 
Gly-Pro-Arg-pNA and the immunoreactive FII activation fragment FI+ 2 
concentration. The appearance of the fibrinogen-clotting (turbidimetric and tube 
assays) was not observed. Calculations based on the amidolytic activity of the 
forming noncoagulant thrombin-like enzyme showed that Pm activates FII with 
Kin=7 x 10 -7 M and kcat=6.3 x 10-4 s-1 in 0.05 M Tris-HC1, 0.15 M NaCI, pH 7.4 
at 370 C. Ca2+ ions, anionic pbospholipids and partially purified human coagulation 
factor V did not influence on the kinetics of FIt activation. At the molar ratio 
I(Pm):IO(FII) only 2% from the expected level of activation fragment FI+ 2 was 
generated, i.e. 2% of FII converted to prethrombin 2. After 30 min incubation of FII 
with Pm 10% of the residual FI1 retained capability for activation to ct-thombin, as 
was judged by the addition of FII activating enzyme from the viper venom Echis 
multisquamatus. The SDS-PAGE analysis of FII samples heated by Pm in reduced 
and nonreduced conditions showed generation of FI+ 2 fragment and prethrombin 2. 
No detectable amounts of ct-thrombin and meizothrombin were registered. It is 
possible to conclude that Pm did not convert FII to ct-thrombin. Pm activated FII with 
the formation of activation fragment Fl+2, prethrombin 2 and unidentified 
noncoagulant FIT fragments with Mr from 65 m 40 kD~ 
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Activation of  the Fibrinolytic System in Patients with 

Hyperfibrinogenemia and Coronary Heart Disease 

Stein D., Schoebel F. C., *Heins M., *Withold W., Pels K., Jax T., 
*Reinauer H., Leschke M., Strauer B.E. 

Medizinische Klinik und Poliklinik B und *Institut ~r  Klinische Chemie, 

Heinrich-Heine Universitiit, Dtisseldorf, Germany 

Elevated levels of fibrinogen as well as an impaired fibrinolysis are regarded 
as risk factors for the morphological and clinical (unstable angina, 
myocardial infarction, cardiovascular death) progression of coronary artery 
disease (CAD). 
Patients with fibrinogen concentrations <250 mg/dl (LF) and >350 mg/dl 
(I-IF) and CAD as documented by coronary angiography were compared 
regarding parameters of fibrinolysis and hemorheology as well as serum 
lipids to study a relation between elevated fibrinogen concentrations and 
alterations of the fibrinolytic system. In contrast to patient s with normal 
coronary arteries CAD patients showed significantly elevated levels of 
plasmin-a2-antiplasmincomplex (PAP) in the I-IF-group (n=52) as compared 
to the LF-group (n=17; 570• mg/l vs. 30l• rag/l, p<0,O01), 
Furthermore patients in the I-IF-group were found to have significantly 
increased concentrations of red blood cell aggregation (9,5• vs. 5,9• 
p<0,0Ol), total cholesterol (252• vs. 220a:27 mg/dl, p<0,O5), LDL- 
cholesterol (189• vs. 159• mg/dl, p<O,01) as well as clearly increased 
concentrations ofLp(a) (384-46 vs. 20• mg/dl). In relation to the severity 
of CAD hyperfibrinogenemia was associated with a higher incidence of triple 
vessel disease (37 % in the I-IF-group vs. 19 % in the LF-group, p<O,05). 
Conclusion: High fibrinogen concentrations in patients with CAD seem to 
induce reactive activation of the fibrinolytic system and may therefore serve 
as a marker for an elevated risk of cardiovascular complications. 
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RT-PA MEDIATED RBRINOLYSIS IMPROVES CEREBRAL MICROCIRCULATORY 
REPERFUSION AFTER CARDIAC ARREST IN CATS 

B.W. BSttlger 1, M.S. Fischer, S. Popov-Cenir 1, K.A. Hossmann 4 

Depts. of Anaesthesiology 1Univereity of Heidelberg and 2Bonn; 3Dept. of Exp. Haematology, Bonn, 
4Max-Ptanck Institute for Neurological Research, Cologne 

Backoronnd: Pretreafrnant with thrombelytio agents improves sulvival rate and neurological 
outcome after cardiac arrest. Thus, haemastatic disorders may be relevant dudng and after cardiac 
arrest. We tested the haemostatic and cerebral rdcrccirculatory effects of thrembdysis dudng re 
suscitation (CPR) after cardiac arrest in an animal model. 

Methods: After 15 mth of cardiac arrest in 14 anaesthetiesd cats (2.5 to 4.6 kg), CPR was staded 
with controlled rnedmnical ventilation, 0.2 mgkg adrenaline, and 140 external Ihoracic compressi- 
ongrn~. Following defibrillation, spontaneous repedusion was allowed for 30 rain. In 6 of the 14 cats 
(treated animals), 100 U/kg bepadn and 1 mg/kg rt-PA (Actilyse R, Thomas, Biberech, Germany) were 
administered at the beginning of CPR, followed by I mg/kg/30 rain vt-PA. Venous blood samples 
were drawn in a group of control animals (11=6) and in all treated animals before r arrest ('rl), 
and 5 rain (1"2) and 30 min 0"3) after CPR to detendne the serum levels of tibdnogon and apanti- 
ptasmin. The amount of cerebral microdrculatery "no-reflew' was visualised in all animals 30 rnin af- 
ter CPR (injeotk~ of 15% FITC-albernin and fluorescence microscopy of 8 coronal cerebral sections). 
Statistical analysis was performed using Student" s t test. 

Results: All animals could be resuscitated successfully without bleeding complications. The results 
are given in the tables. 

r t ' l " l " l  Rbdnogen [mg/dl] 229-+130 66.+_80 108+137 
r [O/o} 109-J:8 I 80-+13 75+16 

Fibrthogen [mg/dl] 218 _-_-_-_-_-~ < 30 < 30* 
cc2-antiplasmin [%] 98_+15 < 5* < 5" 

' '(;srebral "no-reflow" t .... [%] Control  29!12 [ rt'PA treated animals t 10+_8" 

* p < 0,05 (rt-PA treated vs. untreated animals) 

Conclusions: Administration of rt-PA immediately fotiowing cardiac arrest led to a marked tibdndytic 
effect and improved cerebral repeffusion in cats significantly. Before ~ n g  this treatment in 
man, it has to be tested whether thron'bolysis after cardiac arrest may improve neurological outcome. 
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E X P R E S S I O N  OF  tPA A N T I G E N  AND I N D U C T I O N  OF  
F I B R I N O L Y S I S  BY H U M A N  M A S T  CELLS 
M.Baghestanian, C.Sillaber, D.Bevec, M.Willheim, Th.Radaszkiewicz 
H.Agis, M.R,Mttller, W.Ft~reder, H.C.Bankl, S.Kapiotis, W.Speiser, 
B.R.Binder, K.Lechner, P.Valant. 
Dept of  lnternal Med, 1, Div. of  Hematology; Dept. of  Clin. Pathology; 
Clin. Inst. Med. Chem. Lab & Clin Exp Physiology, The University of  
Vienna, Austria and Sandoz Research Institute, Vienna, Austria. 
Mast cells (MC) are multifunctional immune cells and supposedly 

play an important role in various microvascular processes. In this 
study, expression of plasminogen activators (PAs) and PA inhibitors 
(PAIs) in human tissue MC (n=6) and HMC-1 cells (mast cell line) 
was studied by Northern blotting, ELISA and a plasminogen-plasmin 
conversion (PA activity) assay. Both human lung MC (>90% pure) 
and HMC-1 cells constitutively expressed tPA mRNA but not uPA- or 
PAI-1 mRNA. MC and HMC-1 cells also contained tPA antigen (MC 
sups: >100 ng/105; HMC-1 sups: >500 ng/105/ml/24h) but not uPA- 
or PAI-1 antigen. Furthermore, in contrast to other cells (EC, MNC, 
fibroblasts, A-431, U-937, KU-812, HL-60, EoL-1, THP-1, RPMI, 
Molt-4, KG-1), mast cells (cell lysates or supernatants) expressed tPA 
activity (HMC-I: >100 U/107 cells; other cells: <0.017 - 0.05 U/107) 
and were able to induce thrombolysis in a clot- lysis assay. In situ 
staining experiments using mAbs against tPA showed expression of 
tPA in human lung-, skin- and cardiac MC. Dilution experiments 
using mixtures of MC and EC revealed a potent effect ofMC- tPA and 
measurable activity at a MC:EC ratio of 1:32. Together, our data show 
that i) primary MC as well as HMC-1 cells constitutively express tPA 
mRNA and ii) that MC- dependent fibrinolysis is associated with a 
high tPA/PAI ratio. MC may play an important role in (micro)vascular 
processes associated with fibrinolysis. 
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Induction of Tissue Factor by Advanced GlycaUon Endproducts (AGEs) 

Is suppressed In the Presence of Anttsense OIIgonucleotldes 

directed against the Receptor for AGEs (RAGE) 

Angellka Blerhaus 1,2, Torsten Sernau 1, Thomas Luther 2, Michael Haase 2, Peter 
Quehenberger 3, Peter Wahl 1, Ann-Marie Schmldt 4, Martin MOiler 2, David M. 
Stern 4, Peter Paul Nawroth 1 
1Med.K#nik I, Univ. Heidelberg; 21nsL f. PathoL, TU Dresden; 3AKH Wish, Osterreich. 
4Columbia Univ., New York, USA 

Nonenzymatio glycation of proteins, leading to the formation of Advanced Gly- 
cation Endproducts (AGEs) has been found to occur during aging and at acce- 
lerated rate in diabetes. In addition AGEs modulate endothelial cell functions by 
inducing cytokines, growth factors and procoagulant activity and therefore con- 
tribute to the developement of diabetic complications, atherosclsrosls and mi- 
crovascular disease. One mechanism through which AGEs excert their cellular 
effects is by specific interaction with call surface-associated AGE binding pro- 
teins (receptor for AGE = RAGE), that have been identified on endothelial cells. 

Tissue Factor (TF), the pdmary cellular initiator of the coagulation pmtease ca- 
scade, is induced by AGEs in a time and dose dependent manner. Induction is 
a biphasio event with a first rapid induction in the first 6h and a second long-la. 
sting induced expression observed between 18 and 96h. When bovine aortic 
endothelial cells (BAEC) were preincubated with antlsense-RAGE oligonucleo- 
tides (1tiM or 0.1p.M) 42h before stimulation with AGE-BSA (500nM), induction 
of TF was prevented. When antisense-RAGE oligonucleotides were added at 
the same time as AGE only the first rapid induction was observed, however, 
the second peak was suppressed. Inhibition was demonstrated at the mRNA, 
activity and antigen level. In addition, in EMSA binding of the transcription fac- 
tors NF-KB and AP-1 to their respective binding region in the TF promotor was 
reduced. Sense-RAGE oligonucleotides or control antlsense oligonucleotides 
(antlsense-myc, antlsense-HMWK) had no effect. 

Therefore we conclude, that AGE induction of TF is mediated by a RAGE de- 
pendent signal transmission into the endothelial cell. 
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ASTRAGALOSIDE COUNTERACTS ENDOTOXIN STIMULATED 
INDUCTION OF BOTH PLASMINOGEN A C T I V A T O R  
INHIBITOR-I  AND TISSUE FACTOR IN CULTURED HUMAN 
ENDOTHELIAL CELLS 

ZHANG W J I ,  2, W O J T A  j1,  and BINDER BR 1 

1Lab Clin. & Exp. Physiology, Dept. of Medical Physiology, University of Vienna, 
Vienna, AUSTRIA. ZDept. of Physiology, Beijing University of Traditional 
Chinese Medicine, Beijing P.R.CHINA. 

The effect of Astragaloside (ASI) on the endotoxin (Lipopolysaceharide, LPS, from 
E. coli, serotype 026:B6) induced stimulation of plasminogen activator inhibitor-I 
(PAI-1) and tissue factor (TF) expression in cultured human umbilical vein 
endothelial cells fflUVECs) was investigated. The induction of PAI-1 antigen 
measured after exposure of the cells to different concentrations of LPS (0.1, 1.0 or 
10 lug/ml) for 12 hours was counteracted by simultaneous treatment with I00 lag/ml 
ASI with about I 11%, 85%, and 71% inhibition of PAl-1 antigen production. The 
TF activity expression was also counteracted in the same fashion after exposure of 
0.1, 0.25, 0.5 or l lag LPS/mL together with 100 lag ASI/mL to the cells for 6 
hours with 112%, 97%, 96% and 90% inhibition of TF activity, respectively. The 
antagonistic effect was dose-dependent with respect to ASI concentrations (1, 10 
and 100 lag/mL) after exposure of the ceils to 1 ttg/mL LPS, with about 12%, 34% 
and 85% inhibitions in PAI-I antigen production and 9%, 27% and 90% iulfibitions 
in TF activity expression, respectively. On Northern blot analysis, ASI also 
significantly inhibited the LPS induced increases in PAI-1 and TF spceific mRNA 
levels in cultured HUVECs. The increases of PAI-1 and TF mRNA expression 
induced by LPS were counteracted by coincubation of LPS with 100pg/mL ASI. 
The 2.4- and 4.6-fold increases in PAI-1 mRNA levels (3.4 kb) induced by LPS (1 
or 10 ~tg/rrd for 6 hours) were suppressed to 0.25- and H-fold increases, and the 
28- and 30-fold increases in TF mRNA levels (2.4 kb) induced by LPS (1 or 10 
lag/mL for 2 hours) were inhibited to 4.6- and 18-fold increases, respcetively. The 
present results suggest that ASI can markedly counteract the endotoxin-induend 
antifibrinolytic and prothrombotic response in cultured HUVECs in vitro and offer 
therefore a possible role for ASI in the treatment of septic shock in vivo. 
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COOPERATIVE REGULATION OF THE VASCULAR TONE BY 
THROMBIN AND PLASMIN: THE ROLE IN MAINTAINING OF 
VASCULAR HOMEOSTASIS 

I Y Sergeev, A V Lazer, *G V Bashkov 

Dept Human and Animal's Physiology, M V Lomonosov Moscow State University 
and *Lab Blood Coagulation, National Haematological Scientific Center, Moscow, 
Russia 

Thrombin (Th) induces the stopping of bleed by means of fibrinogen conversion to 
fibrin, platelets activation and constriction of the altered vessel, tn contrast plasmin 
(Pm) promotes the restoration of vascular patency by dissolution of haemostatic dot 
or thrombus and, as we recently discovered by the endothelium-dependent 
vasodilatation. This study aimed to investigate an interaction of these two enzymes in 
the regulation of vascular tone. The interaction was studied in the isolated rat thoracic 
aorta in three levels of vascular tone produced by Norepinephrine or Prostaglandin 
F2a: i) in the absence of contracting agents, ii) in the maximally achievable 
contraction, and iii) in the half-maximal contraction. In the absence of vascular tone 
bovine a-Th in physiologically relevant concentrations (0.01-10 NIH U/ml) produced 
the dose-dependent contraction of vessel in the isolated organ bath. Pin did not 
influence the tone of the relaxed aortic ring. On the contrary, Pm (0.1-I nM) 
efficiently relaxed the Th-precontracted vessel. After making of the maximal drag- 
induced contraction both enzymes caused the dilatory effects only. An addition'of Pm 
increased the Th-induced endothelinm dependent relaxation in the dose-dependent 
manner. The mechanical removal of vascular endothelium or its pretreatment by NO- 
blocker NG-Nitro-L-Arg markedly suppressed the dilatory effects of the enzymes. In 
the half-maximally contracted artery Th caused the biphasie changes in the vascular 
tone. The initial short-term relaxation is replaced by the slowly developing 
contraction. The increase in Th concentration (> 5 NIH U/ml) produced the 
practically unrecoverable constriction. An addition of Pm to Th-precontracted vessel 
induced a powerful and rapid relaxation. These data suggest that Pin enforces the 
endothelium-dependent relaxant effect of Th and efficiently suppresses the Th- 
induced contraction. It is possible to suppose that Pm and Th are the functional 
antagonists in the regulation of tone and potency of vessels. Moreover, Pm enforces 
the Th-induced relaxation directed to the maintaining of vascular pateney. 
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DOWN REGULATION OF PLASMINOGEN ACTIVATOR INHIBITOR 
TYPE 1 EXPRESSION IN HUMAN UMBILICAL VEIN ENDOTHELIAL 
CELLS BY HUMAN FIBROBLASTS 

J.C. Zhang, J. Wojta, and B. R. Binder 
Lab. Clin. Exp. Physiology, Department of Medical Physiology, University of 
Vienna, Austria 

We have previously reported that PAI-t expression in endothelial cells (EC) can 
be modulated differently by smooth muscle cells depending on their source of 
origin (Christ et al., Blood, 1992, 81: 1277; Gallicehio et al., Arterioscl. 
Thromb., 1994, 14: 815). Fibroblasts (FB) are another cell type which could 
come in close contact with EC during processes such as wound healing. It was 
therefore the aim of this study to investigate whether FB could influence the 
fibrinolytic potential of EC. When human skin FB (HSFB) were coonltured with 
human umbilical vein EC (HUVEC) using the Transwell| system a significant 
increase in plasminogen dependent 1251 labelled fibrin clot-lysis as determined by 
release of radioactivity was seen as compared to clot lysis achieved with HUVEC 
or HSFB alone (percent lysis of control (no cells) after 2hrs; eoculture: 490%; 
HSFB: 160%; HUVEC: 215%). As determined by ELISA this increase correlated 
with a decrease in PAI-1 antigen under coculture conditions as compared to the 
respective cel l  type in separate culture (PAl-1 antigen: coculture: 
391 +5ng/t05cells/24hrs; HSFB: 398+22ng/105cells/ 24hrs; HUVEC: 
651~72ng/105cells/24hrs). When HUVEC were incubated with serum free 
conditioned media (CM) from HSFB PAI-1 antigen production in these cells 
decreased si~nifieantly as compared to controls (PAI-I antigen: HUVEC: 
698_+69ng/10~cells/24hrs; HUVEC+HSFB CM: 259+37ng/10~colls/ 24hrs; 
p<0.01). Similar results were obtained when CM from HSFB from 4 different 
donors was used. These results were also reflected on the level of specific mRNA 
as determined by Northern blotting. PAl-1 mRNA decreased in HUVEC 
incubated for 4hrs with HSFB CM to 20-67% of control depending on the 
preparation of HSFB used. t-PA antigen levels produced by HUVEC were not 
affected by HSFB CM. In conclusion our data demonstrate that FB can decrease 
the expression of PAI-1 in EC. Such an effect could be operative during wound 
healing whereby FB could increase the fibrinolytie potential of EC thereby 
facilitating processes requiring an increase in protenlytie activity such as EC 
migration and proliferation. 
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PLASMA ENDOTHELIN AND BIG-ENDOTHELIN LEVELS IN PATIENTS 
UNDERGOING PERCUTANEOUS TRANSLUMINAL CORONARY 
ANGIOPLASTY 
Heins M., Stiegl.e.r H., Fischer Y., Bottles* M., Leschke* M., Strauer* 
B.E., Reinauer N. 
Institute for Clinical Chemistry and Laboratory Diagnostics and "Clinic for 
Cardiology, University of Duesseldorf 

Endothelin (ET) as one of the most potent vasoconstrictors is expressed 
by endothelial ceils and cleaved by "ET converting enzyme" from the in- 
active big-endothelin (BET). ET expression in vascular endothelium is in- 
creased by exposure of cells to adrenaline, thrombin, hypoxia and shear 
stress. 
Because percutaneous transluminal coronary angioplasty (PTCA) leads 
to endothelial injury and transient ischemia during the procedure, we 
measured plasma ET and BET levels with redioimmunoassay technique 
(Biomedica GmbH, Vienna, Austria distributed by Immundiagnostik, Ben- 
sheim, Germany) in 20 male patients (age: 63+7) with angiographically 
significant coronary artery disease (>70% diameter stenosis of at least 1 
epicardial artery) and stable angina pectoris (CAD+SA) who were elec- 
tively admitted to undergo PTCA. Blood samples were taken before, im- 
mediately post-PTCA, one hour after PTCA and in the next morning. 

In all patients PTCA was performed in the routine fashion. Three patients 
suffered from an abrupt thrombotic vascular closure with electrocardio- 
graphical signs of a transmural ischemia in the early hours after PTCA. 

In 17 patients with successful PTCA, ET and BET concentrations were 
significantly increased directly post-PTCA (El: 0.7~:0.3 to 1.3• 
fmoVml, p<0.001, BET: 1.9• to 4.1• fmol/ml, p<0.0t). In the 3 pa- 
tients with thrombotic reocclusion we found significantly higher BET le- 
vels one hour post PTCA in comparison to the 17 patients without 
restenosis (5.0• to 3.2• fmoVml, p<0.05). 

In compadson to healthy volunteers (n=8, age: 49-J:7) the ET and BET 
concentrations were significantly higher in the 20 patients with CAD and 
SA (ET: 0.4• versus 0.7• fmol/ml and BET: 0.8r versus 1.9+g.6 
fmol/ml, p<0.05). 
We conclude that increase of ET and BET induced by PTCA and me- 
dlated by endothelial injury may contribute to transient increase of vaso- 
motor tone. ET and BET could therefore be a target for pharmacological 
interventions to reduce the incidence of eady reocctusion. 
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iNHIBITION OF THE REGULATED VON WILLEBRAND FACTOR 
RELEASE FROM ENDOTHELIAL CELLS BY COLCHICINE 

K0sters B., Storck J., Zimmermann E.R. 

Institute of Vegetative Physiology, MOnster University, 

Colchicine inhibits polymerisation of tubulin, physiologically necessary for 
several cellular functions such as execytosis of secretagogues via 
degranulation like von Willebrand factor (vWf) release from Weibel Palade 
bodies in human umbilical vein endothelial ceils (HUVEC). The present 
work examined the inhibition of this degranulation, which is caused by 
several stimuli like thrombin, thrombin receptor activating peptide (TRAP), 
trypsin and batroxobin (venom from batrox atrox viper). 

HUVEC were incubated with or without colchicine and subsequently 
stimulated with thrombin, TRAP, trypsin and batroxebin. VWf concentration 
in the supematants were measured by special sandwich ELISA, vWf 
multimeric structure was determined with the help of SDS agarose gel 
electrophoresis, western blotting, immunodetection and enhanced 
chemiluminescence technique. 

Colchicine treated HUVEC showed a decreased vWf release in 
comparison to untreated cells after stimulation. After thrombin and TRAP 
stimulation decrease of 70% was measured, after stimuli trypsin and 
batroxobin only decrease of 30%. 

Colchicine inhibits the regulated or stimulated vWf release from the 
WeibeI-Palade bodies. Therefore it is a reasonable conclusion that the 
substances, investigated released the vWf from these bodies. But the 
results also arise the question why there is a difference between the 
inhibition of thrombin and TRAP on the one hand and trypsin and 
batroxobin induced vWf release on the other hand. One hypothesis might 
be a preteolytical detaching of extracellular vWf by trypsin and batroxobin. 
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ENDOTHELIAL CELLS EXPRESS A FUNCTIONALLY IDENTICAL 
BUT IMMUNOLOGICALLY DIFFERENT VARIANT OF PLATELET 
GLYCOPROTEtN IB 
Stupsky JR., Kropp B., and P6tzsch B. 
Hemostasis Research Unit, Kerckhoff-Klinik, Bad Nauheim 

The glycoprotein Ib (GPtb, CD 42) is expressed on platelets and 
functions as the receptor for von Willebrand Factor (vWF) during 
platelet adhesion to the subendothelial matrix following vascular 
injury. Endothelial cells (ECs) also express GPIb, however, neither 
the exact nature nor the functional role of this protein on ECs have 
been determined. We have developed two monoclonal antibodies, 
BK-15 and BK-16, against purified platelet GPIb. Both BK-15 and 
BK-16 bind paraformaldehyde-fixed as well as non-fixed platelets, 
but not human umbilical vein EC (HUVEC) in culture as tested using 
a cellular ELISA technique. In comparison, the commercially availab- 
le CD42 monoclonal antibody SZ-2 binds both platelets and HUVEC, 
demonstrating that GPIb is indeed expressed on both cell types. 
Ristocetin-induced 12Sl-vWF binding to ECs demonstrates that EC- 
GPIb maintains its function as the receptor for vWF. Characteriza- 
tion of the binding characteristics of BK-15, BK-16, and SZ-2 shows 
that while SZ-2 bound both non-reduced and reduced GPIb on Wes- 
tern Blots of SDS-PAGE separated platelet lysates, BK-15 and BK- 
16 bound only the non-reduced protein, suggesting that the epitope 
specificity of BK-15 and BK-16 is dependent upon the secondary 
structure of GPIb. Moreover, 13K-15, BK-16, and SZ-2 partially inhibit 
ristocetin-induced agglutination of fixed and non-fixed platelets in the 
presence of normal human plasma or purified vWF, indicating that 
their respective epitopes are close to the vWF binding site on GPIb. 
Taken together, these results demonstrate that HUVEC express a 
variant of GPIb which immunologically differs from platelet GPIb in 
a region close to the vWF binding site but retains the vWF binding 
properties of platetet GPIb. The exact nature of this variant in 
relation to its physiological role now awaits further charactedsation. 
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FIBRINOLYTIC PARAMETERS IN 200 SURVIVORS OF 
MYOCARDIAL INFARCTION 
Carroll V. l~, Gdffiths M, 1 , C-eiger M. 2, Mer]o C. 3, Furlan M. 3, L~anmle B. 3 and 
Binder B.R. 2 
1Teclmoclane Inc. Vienna, 2Lab. Clin. Exp. Physiol., University of Vienna, Austria 
and 3Central Haematology Laboratory, University Hospital of Beta, Switzerland. 

Disturbances in the coagulation and fibrinolytie systems of coronary heart 
disease (CHD) patients have been shown in several reports. However, until 
now, no comprehensive investigation into both these systems, using the same 
plasma samples has been undertaken. Therefore, for the fibrinolytic part, 
enzyme-linked immunosorbent assays (Technoclone Inc., Vienna) were 
utilised to investigate CHD patients (200 survivors of myocardial infarction) 
and 100 age and sex-matched healthy controls. The following results were 
obtained: 

Plasma Parameter CHD Patients Controls 
PCI active antigen (%) 144+6.9 n=198 120_+7.4 n=91 
PAI-I active antigen (U/ml) 12.1_+0.7 n=200 8.4+0.8 n=100 
P~d-I antigen (ng/ml) 37.2+_2.0 n=200 28.4+_2.6 n=100 
t-PA activity (U/ml) 0.5-+0.04 n=99 0.3_+0.03 n=78 
t-PA antigen (ng/ml) 10.9_+0.6 n=200 8.4_+0.4 n=100 
scu-PA antigen (ng/ml) 0.94• n=84 1.4-+0.2 n=56 
u-PA antigen (ng/ml) 1.54• n=197 2.2_+0_08 n=75 
u-PA-PCI complexes (%) 11.l+l.0 n=194 8.4_+0.5 n=98 
PAP complexes (ng/ml) 135• n=193 139_+9.3 n=98 

p-value 
p<0.05 
)<0.002 
)<0.01 
p<O.OO ] 
~<0.005 

[ p<O.03 
p<0.01 

n $  

n s  

This study confirms previous reports showing elevated levels of t-PA and 
PAl-1 activity and antigen, as well as fibrinogen and factor VII (not shown) 
in plasma of patients with CHD. Additionally, protein C inhibitor (PCI) 
activity is significantly increased, while both prourokinase (scu-PA) and u-PA 
are significantly decreased in these patients. Therefore, our data together with 
the finding of elevated prekallikrein and HMW-kininogen plasma levels 
(Merlo C. et al., this volume) suggests global alterations of the coagulation, 
fibrinolytic and protein C pathways possibly mediated through endothelial cell 
activation in these patients. 


