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Selected Abstracts from the 6th Asia Pacific 
Association of Medical Toxicology, Part 2

Editor’s note: This is the second half of a series highlighting some of the brightest stars and issues in international toxicology. The
following abstracts were presented at the 6th Asia Pacific Association of Medical Toxicology in Bangkok, Thailand, from December 12
to 14, 2007. The studies include some of the common toxins we face in the U.S., including heavy metals and household ingestions.
Also included are some interesting public health issues and some unusual case reports.

HEAVY METAL TOXICOLOGY

PP085. DETERMINATION OF BLOOD LEAD CONCENTRATION BY HEATED GRAPHITE
ATOMIZATION OF AN ATOMIC ABSORPTION SPECTROPHOTOMETER IN WORKERS
OF A CAR BATTERY MANUFACTURER AND ITS SIGNIFICANT REDUCTION AFTER
THREE WEEKS HOLIDAY

M Namaei-Ghassemi, M Mokhtari, H Akbari, M Balali-Mood
Toxicology Laboratory, Medical Toxicology Centre, Imam Reza Hospital School, Mashhad University of Medical Sciences

Introduction: Lead is a toxic heavy metal that has been used for centuries and has induced a lot of morbidity and mortality. One
of the major uses of lead has been in manufacturing the car battery. It was thus aimed to estimate blood lead concentration in work-
ers of a car battery plant.

Methods: Following approval of the medical ethics committee of the University and coordination with Niroogostaran car battery
plant, whole blood samples of the workers were collected. Blood lead level (BLL) was determined by an atomic absorption (Perkin Elmer
Model 3030) using a heated graphite atomization technique. Precision, accuracy, specificity and sensitivity of the method were acceptable
and detection limit was 1mcg/L. BLL was determined in February 2007 and repeated after three weeks holiday. BLL of the workers divided
into four groups as nontoxic (0–199 mcg/L), mild toxic (200–399 mcg/L), moderate toxic (400–599 mcg/L) and severe toxic (�600 mcg/L)
and was compared statistically. Paired Student t-test was applied using SPSS (version 13.0) at p �0.05 as the significant statistical level.

Results: A total of 109 male workers aged between 22 and 48 were studied. BLL of the workers varied between 67 and 735 mcg/L
with a mean and SD of 339.41 and 144.1 mcg/L in February and between 59 and 630 mcg/L with a mean and SD of 256.93 and 113.9
mcg/L after three weeks holiday in March 2007 (p �0.02). BLL of the 19 (17.4%), 55 (50.5%), 29 (26.6%) and 6 (5.51%) of the respec-
tive nontoxic, mild, moderate and severe toxic groups in February were different significantly (p �0.05) in the groups one; 37(33.9%),
three; 6(5.51%), and four; 2 (1.84%), but not in the group two; 64(58.7%) of March.

Conclusion: Heated graphite atomization technique of the atomic absorption spectrophotometer method is still a reliable assay
for determination of BLL. Stopping lead exposure even for three weeks significantly reduced BLL.

PP 010. CORRELATION BETWEEN IRON DEFICIENCY AND LEAD INTOXICATION IN
THE WORKERS OF CAR BATTERY MANUFACTURER

MR Keramati a, M Nemai-Ghasemib, M Balali-Moodb

aDepartment of Hematopathology, Mashhad University of Medical Sciences, Iran; bDepartment of Medical Toxicology, Mashhad
University of Medical Sciences, Iran

Objective: Iron deficiency anaemia is the most common nutritional anaemia in developed and developing countries. In addition,
lead intoxication especially in developing countries is an increasing risk for health, because of rapid urbanization and consumption
of leaded fuels. Many studies particularly in children have showed a correlation between iron deficiency and increased blood lead
concentration (BLC). In this study, we evaluate this association in workers of a car battery manufacturer.

Abstracts
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Methods: This research was performed on workers exposed to lead in a factory of car battery manufacturer of Mashhad, Iran in
2006. We measured laboratory tests including complete blood counts (CBC), serum ferritin concentration with radioimmunoassay
method and blood lead concentration with atomic absorption spectrophotometry (Perkin Elemer, Model 3030). Results were analyzed
by the Statistical Package for Social Sciences (SPSS, version 11.5) and using statistical tests including t-test and Pearson’s correlation
coefficient. P value � 0.05 was considered significant.

Results: Based on clinical (lead line) and laboratory observation, all workers had lead intoxication with mean BLC of 32.2 13.7
μg/dL. No significant difference was observed between mean BLC in iron deficient (n �11) and non-iron deficient workers (n �78);
also, with use of Pearson’s correlation coefficient we did not see any correlation between blood lead with serum ferritin and blood
hemoglobin (r �0.18, p value �0.091 and r �0.051, p value �0.682 respectively).

Conclusion: In this study, we did not observe any correlation between blood lead concentration with serum ferritin and hemo-
globin. We suggest: 1. similar research in a large population and longer contacts with lead will be carried out; 2. Health improvement
of work environments for prevention of lead intoxication

PP 015. EIGHT-YEAR FOLLOW-UP STUDY (FROM 1998 TO 2006) ABOUT EFFECTS OF
CADMIUM (CD) ON RENAL FUNCTIONS AMONG JAPANESE POPULATION LIVING IN A
NON-POLLUTED AREA

T Pham-Thea,b, K Nambunmeea,c, R Hondad, M Nishijoa, K Miuraa, H Nakagawaa

aDepartment of Public Health, Kanazawa Medical University; bBiomedical and Pharmaceutical Applied Research Center, Vietnamese
Military Medical University; cDepartment of Forensic Medicine, Chiang Mai University; dDepartment of Nursing, Kanazawa Medical
University.

Objective: To examine the effects of Cd on renal functions over 8 years among Japanese residents living in a non-polluted area.
Methods: Study population: 258 Japanese (128 men and 130 women) working or worked at one company in Toyama prefecture,

Japan. 24-hour urine samples were collected in 1998 and spot urine samples were collected in 2006. Analytical Method: urinary Cd and
two urinary micro tubular renal markers as ß2-microglobulin (ß2-MG) and N-acetyl-ß-D-glucosaminase (NAG) were measured. In
2006, serum Cystatine C (CYS-C) playing as a glomerular renal marker was also determined.

Results: In 1998, urinary Cd showed correlations with urinary B2MG (r �0.233, p �0.008 and r �0.239, p �0.007 in men and
women, respectively) and urinary NAG (r �0.31, p �0.001 and r �0.214, p �0.015 in men and women, respectively). In 2006, urinary
Cd showed correlations with urinary B2MG (r ��0.004, p �0.969 and r �0.211, p �0.017 in men and women, respectively) and uri-
nary NAG (r �0.374, p �0.001 and r �0.355, p �0.001 in men and women, respectively). The correlation coefficient of urinary Cd,
B2MG, NAG between 1998 and 2006 were 0.832, 0.361, 0.43, respectively. After 8 years, the mean value of urinary Cd increased from
1.96 μg/g Cr to 2.14μg/g Cr in men (p �0.01) and from 4.07μg/g Cr to 4.42μg/g Cr in women (p �0.006); the mean value of urinary
NAG increased from 1.64 to 3.47 units/g Cr in men (p �0.001) and from 1.89 to 3.9 units/g Cr in women (p �0.001) and the rate of
urinary NAG positive subjects (urinary NAG �9 units/g Cr) also increased from 0.4% to 5.45% (p �0.001); even that the mean value
of urinary B2MG decreased from 156.4 to 117.9 μg/g Cr in men (p �0.001) and from 198.9 to 120.3μg/g Cr in women (p �0.001) but
the rate of urinary B2MG positive subjects (urinary B2MG �500μg/g Cr) increased from 2.72% to 7% (p �0.013). CYS-C (in 2006)
showed correlations with Cd (r �0.22, p�0.012), B2MG (r �0.26, p�0.003) and NAG (r �0.16, p �0.074) (in 1998) in women.

Conclusion: Above results suggested that even living in non-polluted area this study population still had potentiality of tubular
renal function damages induced by Cd and these damages proceeded further due to time. Cd may also affecte glomerular renal func-
tions and B2MG may be a prognostic factor for that. So, further follow-up studies need to be performed to clear the effects of Cd on
human living in non-polluted areas.

PP 016. IMPACT OF VITAMIN D RECEPTOR (VDR) GENE POLYMORPHISMS ON
BLOOD LEAD LEVELS IN THAI LEAD EXPOSED WORKERS

N Kasiwuta, B Ongphiphadhanakulb, T Surab, K Yoovathawornc, W Wananukulb

aToxicology Graduate Program, Faculty of Graduate Studies, Mahidol University, Bangkok, Thailand; bDepartment of Medicine,
Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; cDepartment of Pharmacology, Faculty of
Sciences, Mahidol University, Bangkok, Thailand

Objective: This study was to investigate the impact of VDR genotypes on blood lead levels in lead exposed workers.
Methods: This was an observational study. Workers from a battery plant were included in this study. The blood was collected for

blood lead level and genotype study. Blood lead level was determined by Graphite Furnace Atomic Absorption Spectrometry (GFAAS).



Polymorphisms of VDR gene (Cdx-2, FokI, BsmI, ApaI, and TaqI) were analyzed by Polymerase Chain Reaction - Restriction Fragment
Length Polymorphism (PCR-RFLP). Workers were divided into 3 groups according to their exposure status (high, moderate, and low).
ANOVA was used to analyze the differences in blood lead level among 3 groups of exposure. The effects of each polymorphism on
blood lead levels were determined by the Kruskal-Wallis test for non-parametric analysis and by regression analysis for parametric
analysis.

Results: A total of 415 workers were participating volunteers. There were significant differences of blood lead levels among 3
groups of exposure, high exposure (39.75 11.3 μg/dl), moderate exposure (34.05 13.8 μg/dl), and low exposure (17.81 9.4 μg/dl).
Allele frequencies were as follows: Cdx-2 A/G �0.4/0.6; FokI F/f �0.59/0.41; BsmI B/b �0.07/0.93; ApaI A/a �0.32/0.68, and TaqI
T/t �0.94/0.06. The frequencies of these alleles were different from those of Caucasian population. The BsmI and TaqI polymorphisms
showed the effect on blood lead levels. The subjects with BB (BsmI polymorphism) and tt (TaqI polymorphism) genotypes had lower
blood lead levels than subjects of the other genotype groups (p�0.02 and 0.03 respectively).

Conclusion: In addition to the magnitude of exposure, VDR gene polymorphisms (Bsm and TaqI) were found to impact on the
blood lead levels in lead exposed workers.

OP 005. INVESTIGATION OF LEAD-INDUCED NEUROTOXICITY IN PC12 CELL: ROLE
OF NITRIC OXIDE AND APOPTOSIS

SH Mousavia, AM Sharifi b, M Bakhshayeshb

aDepartment of Pharmacology and Pharmacological Research Center of Medicinal Plants, School of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran; bDepartment of Pharmacology and Cellular and Molecular Research Center, School
of Medicine, Iran University of Medical Sciences, Tehran, Iran

Objective: The nervous system is one of most important targets of lead poisoning. Despite decades of study, the exact mecha-
nism of lead neurotoxicity has not been fully elucidated. Therefore the present study sought to examine role of apoptosis and nitric
oxide (NO) production in lead induced neurotoxicity using PC12 cells as a suitable model of neuronal cell.

Methods: PC12 cells were grown in DMEM medium and incubated with various concentrations of lead acetate (0.01–180 μM )
for 24, 48 and 72 hours. The cell viability was determined using MTT assay. NO were determined by measuring nitrite (NO2) and
nitrate (NO3) present in the culture medium using NO colorimetric method. Apoptosis was shown by two different methods: DNA
fragmentation and expression of proteins involved in apoptosis (Bax and Bcl-2).

Results: The present result showed lead could induce toxicity in PC12 cells after 24 hours as little as 1 μM in a concentration- and
time-dependent manner. The cytotoxicity was positively correlated with increased NOx (nitrite and nitrate) production in these cells.
L-NAME, a NOS inhibitor, treatment (2.5 mM) could reverse this cytotoxicity. On the other hand in Western blot analysis, the ratio
of Bax/Bcl-2 protein expression in cells incubated with 3, 30 and 90 μM lead acetate significantly increased compared to controls.
Additionally DNA laddering pattern in lead treated cells were shown which could indicate nuclear fragmentation.

Conclusion: It can be concluded nitric oxide could be an important mediator of lead-induced cell death in which apoptosis or
programmed cell death play an important role.

OP 006. EFFECT OF CORIANDRUM SATIVUM L. EXTRACT ON BLOOD AND URINE
LEAD CONCENTRATIONS IN 3–7 YEAR OLD CHILDREN

K Deldar, E Nazemi, M Balali Mood, A Emami, A Mohammad Pour, M Tafaghodi, R Afshari
School of Nursing and Medical Toxicology Center, Mashhad University of Medical Sciences, Mashhad, Iran

Objective: Lead (Pb) poisoning is the most common occupational poisoning that may affect family members of lead workers espe-
cially their children. The most important effect of lead poisoning in children is on the development of central nervous system. High
cost and severe side effects of chelating agents may result in incomplete treatment of lead poisoning in some cases. The aim of pres-
ent study was to assess the effect of Coriandrum sativum L. (Cilantro) extracts on renal lead excretion in 3–7 year old children.

Method: In this randomized, case-control clinical trial, 32 children 3–7 years old (16 in treatment and 16 in control group) whom
their parents were lead workers of a car battery manufacturer and in a tile factory, were randomly allocated in 2 groups. The test group
received Cilantro extract and the controls were given placebo for 14 days. Blood and urine lead concentrations were determined at
the beginning and 14 days later. Questionnaires were designed and used for data collection. Data were analyzed by Chi-square,
Student-t, Mann-Whitney, paired t-test, one way ANOVA, Kruskal-Wallis and general linear model, using SPSS version 11.5. Numerical
data were shown as mean  SD and p �0.05 was used as the minimum statistical significance.
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Results: The age and weight of 32 children was 4.9 1.46 years and 17.32 4.74 kg, respectively and 59.4 percent of them were
male. Duration of fathers’ exposure to Pb at work was 9.14 5.63 years. All of the lead workers changed their clothes and shoes, but
only 18.75 percent of them took bath at the end of the work. Blood lead concentration of car batteries workers’ children were higher
than tile factory’s, but the difference was not significant (p�0.13). The mean of blood and urine Pb concentrations of children were
163.81 57.19 and 97 48.12 μg/l, respectively at the beginning of the study. There were no significant differences in blood (p � .87)
and urine (p � .73) Pb concentrations between the two groups. After two weeks use of Cilantro, the mean blood lead concentration
decreased (146.56 74.48, p � .006) and urine lead concentration increased significantly (127.75 53.67, p � .038). But similar sig-
nificant changes were observed in the control group (p�0.034 and p�0.021, respectively). There were no significant differences in
blood lead concentration (p�.93) and urine lead concentration (p� .93) between two groups at the end of study.

Conclusion: According to the results of this study, it seems that Coriandrum sativum is not effective in lead elimination. Increasing
renal lead elimination in both groups of children may be due to other factors like improvement of nutrition following the education
at the beginning of this study.

OP 007. ASSOCIATION OF RENAL TUBULAR INJURY AND BONE RESORPTION
INDUCED BY EXPOSURE TO CADMIUM OF INHABITANTS LIVING IN A POLLUTED
AREA, MAE SOT DISTRICT, TAK PROVINCE, THAILAND

K Nambunmeea, T Pham-Theb, R Hondab, M Nishijob, K Miurab, H Nakagawab, W Rungyuttikarnc

aDoctor of Philosophy Program in Biomedical Sciences, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang
Mai, Thailand; bDepartment of Public Health, Kanazawa Medical University, Uchinada, Ishikawa, Japan; cDepartment of Forensic
Medicine, Faculty of Medicine, Chiang Mai University, Thailand

Objective: To determine the correlation of cadmium (Cd) concentrations, renal tubular injury markers (�2-microglobulin, 
�2MG, and N-acetyl-b-D-glucosaminidase, NAG), and the bone resorption marker (deoxypyridinoline, DPD) in the urine samples of
residents in a Cd contaminated area, Mae Sot district, Tak province, Thailand.

Methods: Four hundred and two morning urine samples were selected for analysis of renal tubular injury and bone resorption
markers from subjects aged over 50 years old, who had high urinary Cd (�5 �g/g creatinine, Cr). The urinary Cd was analyzed by
atomic absorption spectrometry, �2MG was determined by EIA (GLAZYME �2MG-EIA) and NAG was measured by colorimetric assay
(NAG test Shionogi). The cut-off values to determine renal tubular injury were �1,000 �g/gCr for �2MG and �8 units/gCr for NAG.
Free urinary DPD was measured by competitive enzyme immunoassay (Metra™ DPD EIA). Cut-off values for bone resorption incre-
ment were 5.4 and 7.6 nmol/mmol Cr for males and females, respectively. All of the data were analyzed and computed for the partial
correlation coefficients.

Results: High concentrations of NAG and �2MG were significantly correlated to Cd concentrations, but DPD was not. The results
showed that renal tubular injury may be induced by high Cd exposure, however, the reason why �2MG inversely correlated to the
DPD in males is unclear. The prevalence of high DPD subjects was 19.23% (males) and 26.83% (females), reflecting an increase of bone
resorption. When we computed according to kidney tubular injury marker levels, the prevalence of high DPD subjects was signifi-
cantly increased in females with NAG �8 units/gCr (
2 �10.936, p�0.001), but not significantly among male subjects (
2 �1.743,
p�0.187) when compared to the low NAG subject group (NAG ≤ 8 units/gCr).

Conclusion: The bone resorption marker was increased among these inhabitants and the association between bone resorption and
renal tubular injury has been clearly shown. Our data illustrate evidence supporting the assumption that bone dysfunction induced
by high Cd exposure is an indirect effect mediated by kidney tubular injury. Surveillance of kidney and bone dysfunction progression
among high Cd exposed inhabitants is necessary and must be continued to prevent severe Itai Itai disease.

OP 008. PATHOLOGIC LESIONS OF MOUSE TISSUES CAUSED BY 
INSTILLED SELENIUM

D Cherdwongcharoensuka,b, S Upathama, A Sousa Pereirab, AP Águasb

aDepartment of Medical Science, Faculty of Science, Burapha University, Thailand; bDepartment of Anatomy, Abel Salazar
Institute for Biomedical Sciences (ICBAS) and UMIB, University of Porto, Portugal

Background: Accidental inhalation of selenium (Se) is harmful to the respiratory system and possibly to other organs of the body.
These accidents may harm smelter, refinery, and glass bangle industrial employees. The putative pathology of trachea, lungs, kidney
and liver caused by Se has not been defined so far.
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Objective: We have performed experimental studies to investigate the cellular pathology of trachea, lungs, liver and kidneys after
a single intratracheal instillation of two different doses of Se as dimethyl selenide (DMSe) (0.05 and 0.1 mg Se/kg BW) in CD-1 mice.

Methods: The animals were sacrificed 1, 7, 14, and 28 days after either one of the two DMSe treatments; samples were stained
and studied by light microscopy.

Results: The tracheal epithelium showed loss of cilia and acute necrosis, followed by metaplastic transformation. The lungs
presented oedema and diffuse alveolar damage. Acute tubular damage characterised by swelling and vacuolation of epithelial 
cells of proximal tubules of kidney was observed after treatment with the low dose of DMSe. These lesions were transient and 
recovery was seen between days 14 and 28. The low dose of DMSe also caused damage to centrolobular hepatocytes expressed by
swollen and vacuolized liver cells. After the instillation of the higher dose of DMSe, the mice showed sustained liver and kidney
focal necrosis.

Conclusion: We conclude that (i) Se causes metaplasia of the tracheal epithelium, (ii) lungs are more severity altered by Se than the
trachea since 4 weeks after Se treatment, the tracheal lining recovers from damage, whereas lung lesions were persistent, (iii) Se caused
acute tubular injury of the kidney and damage to centrolobular liver cells, (iv) this pathology induced by Se is a dose-dependent
phenomenon.

PP 012. ACUTE RESPIRATORY DISTRESS SYNDROME FOLLOWING 
INHALATION OF CINNABAR FUME

CC Lina, CC Yanga,b, WJ Tsaia, JF Denga

aDivision of Clinical Toxicology, Taipei Veterans General Hospital, Taipei, Taiwan; bDepartment of Environmental and
Occupational Medicine, National Yang-Ming University, Taipei, Taiwan

Objective: Cinnabar, a traditional Chinese remedy, is mainly made of mercuric sulfide. Inhalation of cinnabar fume is rare but
can result in severe lung injury and even fatality. We reported a case who developed acute respiratory distress syndrome and death
after the inhalation of cinnabar fume.

Case report: A 73-year-old male inhaled the fume of cinnabar in an attempt to treat insomnia. Although he had better sleep in
the first night of exposure, he presented to the emergent department of a local hospital with dizziness, general weakness, severe cough,
and progressive dyspnea after 3-hour exposure for 2 consecutive days. He received oxygen and steroid therapy, however, respiratory
distress was worsened and chest X-ray revealed the presence of diffusely increased infiltration in bilateral lungs. Acute respiratory dis-
tress syndrome was diagnosed and he was given endotracheal intubation and assisted ventilation on day 7. On day 10, he was trans-
ferred to a medical center for chelating therapy. Blood mercury concentration on that day was increased at 319.1 g/L. Both
2,3-dimercapto-1-propanesulfonic acid (DMPS) and n-acetyl cysteine were immediately commenced as chelating agents. Although
follow-up blood mercury levels were markedly decreased to 31.4 g/L after the aforementioned therapy, his clinical condition deterio-
rated. The patient died on day 18 due to extreme hypoxemia.

Conclusion: Inhalation of inorganic mercury from cinnabar can lead to acute respiratory distress syndrome and subsequent death.
The role of chelating agents, such as DMPS and n-acetyl cysteine, under such circumstances remains unclear and may even be futile.
The reported case highlights the potential serious toxicity of certain traditional remedies that contain heavy metals and the necessity
of educating the public about the judicious use of such remedies.

LABORATORY TOXICOLOGY

PP 087. A METHOD OF STABILIZING BLOOD FOR DETERMINATION OF
METHEMOGLOBIN

HSF Shihanaa,b, DM Dissanayakea, A Dawsonb

aDepartment of Pathology; bSouth Asian Clinical Toxicology Research Collaboration; Faculty of Medicine, University of
Peradeniya, Sri Lanka

Blood samples are stabilized for methaemoglobin determination with buffer compositions containing orthophosphates and a non-
ionic detergent (erythrocytolysis agent). The ability to accurately measure methaemoglobin (metHb) is presently limited due to the
spontaneous oxidation of haemoglobin to metHb after sample collection.

Objective: To discover a method of stabilizing the blood samples for determination of metHb. Once collected from the patient,
blood methaemoglobin levels change with time. Thus, when the metHb concentration is measured in the laboratory, the amount 
no longer reflects that which existed in the patient at the time of blood collection. The time between sample collection and 
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spectrophotometric analysis can be conveniently increased using a buffer solution, which stabilizes methaemoglobin and prevents
further metHb production.

Method: Hemolysates were prepared by diluting the metHb blood samples with different phosphate buffers. Stability of metHb
samples was determined by adding 0.10 ml of the metHb blood sample to a 5.0 ml metHb stabilizing solution containing phosphate
buffers and detergent and the samples were stored at 4–8 °C. The stability of metHb in a phosphate buffer with different pH values
was assessed. A day-to-day variability in absorbance was encountered when using the Evelyn and Malloy method for the determina-
tion of metHb in blood.

Results: Absorbance of metHb in the KH2PO4/Na2HPO4 buffer solution increases rapidly up to the second day and gradually
increases thereafter at pH 6.7 and 7.0. Buffer solution containing phosphate composition of KH2PO4/Na2HPO4· 2H2O (pH�7.0) gave
relatively stable values of Met-Hb during the storage. The absorbance of metHb samples in the buffer solution stays constant for up
to nine days. After that the amount of metHb decreases slowly.

Conclusion: In this technique the level of metHb is easily determined in a blood sample by mixing the blood with a buffer com-
position, which stabilizes the relative concentrations of ferrous (Fe2�) and ferric (Fe3�) haemoglobin forms, and prevents spontaneous
generation or reduction of metHb in the sample. The buffer composition maintains the blood sample at pH �7 for accurate meas-
urements for metHb in blood and thus stabilized metHb blood samples can be prepared using Na2HPO4· 2H2O/ Na2HPO4 buffer solu-
tion with non-ionic detergent and the samples can be stored for several days at 4–8 °C.

PP 089, COLORIMETRIC TECHNIQUE: A CHEAPER METHOD TO ASSESS THE RISK OF
HEPATOTOXICITY IN PATIENTS WITH ACUTE PARACETAMOL POISONING

SMDKG Senarathnaa,b,c, S Sri Ranganathana, P Soysad, BMR Fernandopullea

aDepartment of Pharmacology, Faculty of Medicine, University of Colombo, Sri Lanka; bSouth Asian Clinical Toxicology Research
Collaboration; cDepartment of Pharmacology, Faculty of Medical Sciences, University of Sri Jayewardenepura, Sri Lanka;
dDepartment of Biochemistry, Faculty of Medicine, University of Colombo, Sri Lanka

Objectives: Acute paracetamol poisoning is an emerging problem in Sri Lanka. Management guidelines recommend ingested dose
and plasma paracetamol levels to determine risk of hepatotoxicity. Plasma paracetamol levels are determined using different analyt-
ical methods with a wide range in cost/test. This study has attempted to determine the discriminatory power of two risk assessment
tools: 1) Dose of 150mg/kg, 2) Paracetamol levels by the colorimetric technique, in assessing the risk of hepatotoxicity in patients
with acute paracetamol poisoning.

Methods: Plasma paracetamol levels were determined in 100 patients using High Performance Liquid Chromatography (HPLC)
and low cost colorimetry. Paracetamol levels by the HPLC were used as the reference standard in assessing the discriminatory power
of these two risk assessment tools.

Results: In establishing these two analytical techniques in the laboratory, the HPLC had r2 �0.99 (linear over 5 to 350 mg/l), accu-
racy 2%, intra-batch variation 4% and inter-batch variation 4% and for colorimetry the r2 �0.98 (linear over 12.5 to 350 mg/l), accu-
racy 4%, intra-batch variation 2%, inter-batch variation 3%.The time lag between blood prick and final report was six times faster and
ten times cheaper for colorimetry (30 minutes, US$ 2) than HPLC (180 minutes, US$ 20). The r2 between levels by HPLC and col-
orimetry was 0.85. The observed agreement between the levels done by HPLC and colorimetric was 83 %. The colorimetry gave a post-
test likelihood of toxicity of 68% and post-test likelihood of no toxicity of 91%. The sensitivity and specificity values were 81% was
86% respectively. The dose of 150 mg/kg had a sensitivity and specificity of 89% and 5% respectively and around 95% of patients
with no risk of hepatotoxicity would be indicated for antidotal therapy. The area under the curve for the receiver operating charac-
teristic curve for the history of ingested dose was 0.578.

Conclusions and recommendations: The paracetamol levels by the colorimetry compared well with the reference method and
had cost and time advantages. The dose of 150 mg/kg emerged as a poor predictor of risk of hepatotoxicity and the history of ingested
dose overall did not have any discriminatory power in identifying patients with risk of hepatotoxicity. Therefore the colorimetry can
be used in assessing the risk of hepatotoxicity in acute paracetamol poisoning patients in a resource limited setting like Sri Lanka.

PP 090. ALCOHOL PRODUCTION IN BLOOD AFTER SAMPLING

E Bazmia, B Behnoushb

aForensic Laboratory, Legal Medicine Organization,Tehran, Iran; bForensic Medicine Department, Faculty of Medicine, Tehran
University of Medical Science, Tehran, Iran

Objective: Blood is the usual specimen provided for ethanol analysis but it appears artificially low if there has been inappropri-
ate or inadequate storage of the specimen. This is usually the result of contamination of the specimen by microorganisms which
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metabolize glucose and other compounds in blood to ethanol. The aim of this study is minimizing this problem by collecting with
appropriate preservative (e.g . . NaF) and stored at 4°C immediately after collection.

Material and Methods: Ethanol concentrations were determined in 70 specimens of blood in laboratory of forensic toxicology
of the Legal Medicine Organization of Tehran, Iran by headspace-GC method, and effect of temperature and preservatives were stud-
ied on them.

Results: In 70 samples, 84% were male and 16% were female. We found that without preservative specimens stored at 4°C for
96h showed an increase in ethanol concentration ranging from 20 to50 mg/dl (average 35 mg/dl). At 25°C this same specimens
showed an increase ranging from 35 to 65 mg/dl (average 50mg/dl). With addition of 1% sodium fluoride, there was no significant
increase in ethanol concentration in 4°C and 15–25 mg/dl (average 19 mg/dl) increase in 25°C.

Conclusion: We have demonstrated that even at 4°C, significant amount of ethanol can form in the absence of preservative due
to activity of microorganisms like Candida albicans and Escherichia coli. Additionally we have demonstrated that the addition of NaF
to blood prevents the formation of ethanol at storage temperature of 4°C, and it increases 19 mg/dl in 25°C with preservative.
Therefore we believe that NaF should be added as a precaution to all samples and storage at 4°C.

GENERAL TOXICOLOGY

PP 095. A CASE OF CANDESARTAN CELEXCETIL INTOXICATION

S Suzuki, M Kishimoto, A Tomino, H Fujii, T Yamamoto, Y Kitazawa
The Department of Emergency and Critical Care Medicine, Kansai Medical University Hirakata Hospital, Hirakata-City, Osaka, Japan

Background: We experienced a case of excessively high concentration of Candesartan Celexcetil active form despite of therapeu-
tic dose administration. Candesartan Celexcetil is a class of Angiotensin-II receptor blockers (ARBs). ARBs, a new drug for hypertension,
are used commonly in the world. The poisoning of cardiovascular drugs is associated with significant morbidity and mortality.
Candesartan Celexcetil intoxication is rarely reported. It is known the metabolism of Candesartan Celexcetil is changed by the expres-
sion of the CYP2C9*3 variant.

Case report: A 46 year old male admitted with a blood pressure of 50/32 mmHg and anuria. He had taken Candesartan Celexcetil
in a therapeutic dose of 8 mg per day for approximately 2 months. On admission, laboratory examination revealed creatinine level
of 9.52 mg/dl, and blood urea nitrogen (BUN) level of 95 mg/dl. He had no preexisting renal and cardiac diseases. We measured sys-
temic vessel resistance index 1,139 (normal range 1,200–2,000) using Pulse Contour Cardiac Output system (PiCCO®). We assessed
the hypotension as the excessive vasodilatation induced by candesartan celexecil intoxication. We measured plasma concentrations
of CV-11,974 which was Candesartan Celexcetil active form. The plasma concentrations of CV-11,974 on admission was 528.9 ng/ml.
Discontinuing the administration of Candesartan Celexcetil, he was given fluid resuscitation and vasopressor. The urinary output recov-
ered on 3rd hospital day. Then the vasopressor was reduced. We could discontinue the fluid resuscitation and the administration of
the vasopressor on the 5th hospital day. The plasma concentration of CV-11,974 was declined to 6.81 ng/ml (the maximum concen-
tration of CV- 11,974 is 57.7 on healthy hypertensive patient admitted 4 mg Candesartan Celexcetil).

Conclusion: This case suggests that the intoxication of Candesartan Celexcetil can occur even after usual dose administration. The
expression of the CYP2C9*3 variant, change the metabolism of Candesartan Celexcetil. This case indicates the existence of the expres-
sion of the CYP2C9*3. The highest concentration of CV-11,974 expressed any other reports of Candesartan Celexcetil intoxication.

PP 072. THE NEW BLACK MAGIC: CHOCOLATE CHARCOAL

S Senthil Kumaran, S Balaji, VP Chandrasekaran
Division of Toxicology, Department of Accident, Emergency and Critical Care Medicine, Vinayaka Mission Kirupananda Variyar
Medical College Hospital, Salem.

Background: Accidental and intentional toxic ingestions are an important problem involving children and adolescents. Activated
charcoal is now the first-line therapeutic intervention recommended for poisonings. Despite its success in absorbing toxic substances
from gut, the palatability of AC is problematic. It forms thick, gritty slurry that must be swallowed or administered enterally by a naso-
gastric tube. Patients often refuse to drink AC. Nasogastric tube placement is invasive and aversive.

Aim: To access the efficacy of chocolate charcoal vs charcoal alone in treating the poison victims.
Material & Methods: This is a prospective, randomized, single blind controls trial done in Emergency Dept of VMKV medical

college hospital over a period of six months. All patients who presented to ER with poison victim were included and patients 
who had a history of adverse reactions to charcoal, abnormalities of the airway or cardiorespiratory, diabetic, need for ventilator and
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children under 6 years were excluded. 90 patients of both genders were enrolled in this study. After proper history, clinical examina-
tion and written consent was obtained from all patients. This study was approved by institute ethical board. They were randomized
into two groups: Group A, charcoal alone (fifty grams of activated charcoal was mixed with 25 ml of water (25 mL of 2 g/mL of char-
coal) (control), and Group B, chocolate charcoal fifty grams of activated charcoal was mixed with 25 grams of chocolate (study). All
patients were observed for vital signs, ICU stay, and length of hospital stay, patient satisfactions and side effects.

Results: A total of 90 patients were included (35 males and 55 females) during six month period, 45 were belong to study group
and remaining were in control group. There were no significant differences in demographic data, time of arrival and time to start treat-
ment. The need of ICU stay was almost same in both groups. The length of stay in the hospital was decreased in study group com-
pared to the control group. Patients of study group felt a comfortable stay than the control group. 3 patients of control group had
aspiration and none of them in study group had any adverse effect.

Conclusions: Activated charcoal mixed with chocolate improved comfort of stay during hospitalization.

PP 076. A CASE SERIES OF 68 PATIENTS WITH CARBAMAZEPINE TOXICITY

B Behnousha, F Taghadosi Nejada, E Bazmib
aForensic Laboratory, Legal Medicine Organization,Tehran, Iran; bForensic Medicine Department, Faculty of Medicine, Tehran
University of Medical Science, Tehran, Iran

Introduction: One medicine used for treating convulsion and other indications, such as behavioral disorder, is carbamazepine.
Poisoning with carbamazepine is well reported. Poisoning with this drug can lead to cerebral disorders, cardiac disorders and respira-
tory distress. The treatment of poisoning is generally supportive and based on the disorders. Prognosis is often good, and the mor-
tality usually happens after the convulsion or pulmonary aspiration.

Method: 68 poisoned patients with carbamazepine referred to the poisoning ward of Loghman Hospital from July 2003 to
September 2004 were studied. These patients were investigated for demographic evaluation and complications. Therapeutically they
were categorised into two groups, one of which included those who were prescribed single dose of activated charcoal (30 patients)
and the other multiple doses of charcoal (38 patients).

Results: 58.8% of patients were female and 41.2% of them were male, the average age of whom was 24.2 years old. In the inves-
tigation of clinical symptoms the most obvious finding was decreased L.O.C. in 69% of cases. Patients who had taken multiple doses
of charcoal were about 24 hours faster in recovery of clinical symptoms and leaving the hospital than those in the other group.

Conclusion and Recommendation: Results of this study are compatible with other studies factors like education for suitable
management, good care and psychiatric consult has important role in prevention and treatment. Also, therapeutically prescribing
repeated doses of charcoal is very important.

PP 077. FINASTERIDE-INDUCED ACUTE HEPATITIS

A Kunizawaa, M Fujiokab, M Kishimotoa, Y Kitazawaa

aDepartment of Emergency and Critical Care Medicine, Kansai Medical University Hirakata Hospital, Hirakata City, Osaka, Japan;
bDepartment of Neurosurgery, Kansai Medical University Hirakata Hospital, Hirakata City, Osaka, Japan

Objective: Finasteride, a specific inhibitor of steroid type II 5�-reductase, inhibits the conversion of androgen testosterone to 5�-
dihydrotestosterone (DHT). DHT induces androgenic effects via androgen receptors of the cell nuclei in the organs including the
prostate gland, liver, and skin. Thus, finasteride is used world-wide for the treatments of benign prostatic hyperplasia and androge-
netic alopecia (AGA). The increase of social interest on cosmetic matter may provoke further use of this 4-azasteroid compound for
the AGA treatment. However, there are few reports available on finasteride toxicity. We report the first AGA case of finasteride-induced
acute hepatitis.

Case Report: A 28-year-old man with jaundice was transferred to our emergency center from a local hospital for the advanced
treatment of an acute liver dysfunction. He had had finasteride (1 mg/day) for 2 months for AGA treatment. According to his family,
he chose to discontinue taking finasteride 3 days before because of serious general fatigue and poor appetite. The physical examina-
tion on admission revealed no abdominal signs. The blood examination suggested an acute hepatitis: AST 2581 IU/L, ALT 5416 IU/L,
�-GTP 177 IU/L, total bilirubin 5.0 mg/dL, direct bilirubin 3.1 mg/dL, LDH 1055 IU/L and APTT 38.0 %. The study showed no evi-
dence of viral and autoimmune hepatitis. The abdominal imaging study showed no liver swelling and ascites. The lymphocytes stim-
ulus test (LST) against finasteride was estimated as positive. Taken these together, finasteride-induced acute hepatitis was diagnosed.
He received steroid pulse therapy (methylpredonisorone sodium succinate 500 mg/day for 3 days consecutive) immediately after
admission. His physical condition and blood test improved rapidly, and returned to normal status 20 days after admission.
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Conclusion: To our best knowledge, this is the first report of the AGA case associated with finasteride-induced acute hepatitis. We
deduce that finasteride may cause the hepatic cell damage by an allergic reaction mechanism.

PP 001. ESTIMATION OF VOLUME IN LIQUID CHEMICAL INGESTIONS: 
A SOURCE OF SYSTEMATIC ERROR?

PI Dargana, C Warren Gashb, S Gil Rivasc, DM Wooda

aGuy’s and St Thomas’ Poisons Unit, London, UK; bUniversity College London, London, UK; cSunny Meed Surgery, Woking, UK

Objective: Many toxic chemicals, such as pesticides and toxic alcohols, are ingested intentionally or accidentally as liquid prepa-
rations. Pesticide poisoning is common throughout the Asia-Pacific region and associated with a high mortality rate. Knowledge of
the ingested volume in patients presenting with liquid chemical ingestion is important for accurate risk assessment and determining
further management. In our experience patients and parents of children who ingest liquid preparations will generally estimate the
volume left in a bottle, rather than actually measuring the volume. Commonly they present to the ED with the bottle of liquid that
was ingested. The aim of this study was to determine how good people, including physicians, are at estimating the volume of liquid
in a bottle.

Methods: Individuals were asked to estimate the remaining volume in 2L and 1L opaque and transparent bottles of antifreeze.
The volume of the liquid in each bottle was measured before the study and participants could estimate the volumes in any order. The
known volumes in the bottles were the same in both the opaque and transparent bottles: 1820, 1440 and 650mL in the 2L bottles
and 840, 630 and 210mL in the 1L bottles.

Results: 30 individuals (15 physicians, 15 members of the public) completed the study. There was a large variation in the esti-
mates for all three of the volumes used, with overestimations of up to 66.7% and underestimations of up to 69.2% of actual volume
in that individual bottle. Overall only 41.7% of estimates were within 5%, 63.6% within 10% and 82.5% within 20% of actual vol-
ume. Estimates were more accurate in the transparent compared to the opaque bottles (mean % error SD: opaque 9.93 9.78, trans-
parent 0.89 4.23, p �0.0001). The tendency to underestimate volumes was greater amongst the public than amongst physicians
(mean % error SD, public 7.64 4.35, physicians 3.18 5.70, p�0.02).

Conclusions: Ingestion of liquids, both toxic and non-toxic, is commonly seen in the ED and estimation of the volume ingested
is important in accurate toxicological risk assessment. Physicians, and particularly members of the public, are poor at accurately esti-
mating the volume remaining in a bottle, particularly when the liquid is in an opaque bottle. This could have significant implications
on patient management. Clinical Toxicologists and Emergency Department staff involved in managing patients with suspected inges-
tion of liquid chemicals should make every effort to accurately measure rather than estimate the volume left in containers.

PP 011. ‘PRINSO’ POISONING IN THE SOUTHERN PROVINCE OF SRI LANKA

NGL de Silvaa, I Gawarammanab, PL Ariyanandaa,c, AH Dawsonb

aSouth Asian Clinical Toxicology Research Collaboration (SACTRC), Poison Unit Galle, Sri Lanka; bSACTRC, Faculty of Medicine,
University of Peradeniya, Sri Lanka; cFaculty of Medicine, University of Ruhuna, Galle, Sri Lanka

Introduction: Deliberate ingestion of seemingly innocuous household products is common in rural areas of the southern province
of Sri Lanka. The washing powder ‘Prinso’ is manufactured by small scale entrepreneurs and consists of 2 sachets, one containing
0.5–1g of potassium permanganate and the other 8–10 g of oxalic acid. Both have corrosive effects on the GI system.
Methaemoglobinaemia and/or hypocalcaemia with acute renal failure may develop in severely intoxicated patients. ‘Prinso’ poison-
ing is common around the city of Galle. A substantial number are believed to die before admission to primary health care centres
(DMO district hospital, personal communication). 25 ‘Prinso’ poisoning cases were admitted to Teaching Hospital Karapitiya between
November 2006 and September 2007. 2 patients died (case fatality ratio 8%; 9 were transfers from surrounding rural hospitals).

Objectives: To document clinical and biochemical features of potassium permanganate and oxalic acid poisoning.
Case series: Data from 15 patients following ‘Prinso’ poisoning were collected from May to September 2007. The male: female

ratio was 1:2. Fourteen patients had deliberately ingested the poison and were aged 15–30 years. The common presenting symptoms
were mild to moderate gastrointestinal symptoms. Three patients had a low urine output with raised blood pressure and correspond-
ingly high concentrations of serum creatinine. Red blood cells and calcium oxalate crystals were noted in the urine of 5 and 1 patient
respectively. One patient died (case fatality 6.6%) after ingestion of 86 tablets of chlorpheniramine together with 10g of oxalic acid.
He died after delayed admission before any definitive treatment could be instituted. Of the remaining 14 patients, 3 were treated for
methaemoglobinaemia with the antidote methylene blue, 2 for hypocalcaemia with calcium supplements (both before symptoms
occurred) and 3 did not require any treatment.
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Conclusion: The readily available household product ‘Prinso’ has come to recognition in the array of poisons responsible for delib-
erate self poisoning among young with a striking gender difference of twice as many females ingesting it in the southern province of
Sri Lanka. The main toxic features were related to its corrosive action on the gastrointestinal tract, renal toxicity and methaemoglo-
binaemia. Raised serum creatinine concentrations were helpful in the detection of renal damage. Methaemoglobinaemia was detected
on clinical grounds.

PP 013. A CASE REPORT OF LARYNGEAL OEDEMA AND METABOLIC ACIDOSIS
AFTER GLUTARALDEHYDE INGESTION

PMS Pereraa, K Kularathneb, I Gawarammanaa,b

aSouth Asian Clinical Toxicology Research Collaboration, Faculty of Medicine, University of Peradeniya, Sri Lanka; bPeradeniya
Teaching Hospital, Sri Lanka

Introduction: Management of patients poisoned with new agents is a challenging clinical experience. Glutaraldehyde (GA) and
quaternary ammonium compounds (QACs) are widely used as disinfectants and sterilizing agents. Ominicide® is a poultry biocide
containing a complex formulation of glutaraldehyde (GA) 15% w/v and cocobenzyldimethyl ammonium chloride 10% w/v. Data on
human exposure to GA is limited to mucous membrane irritation such as the eye and the upper respiratory tract and occupational
asthma (2). There are no published reports of oral GA poisoning. We describe a case of Omnicide® ingestion associated with laryn-
geal edema and severe metabolic acidosis.

Case report: A 19 year old, healthy woman presented 1.5 hrs after the deliberate ingestion of 75ml of Omnicide®. She had pain
on swallowing, vomiting and abdominal pain soon after ingestion. On admission she had normal pulse, blood pressure, respiratory
rate and peripheral oxygen saturation. Initial laboratory findings revealed a haemoglobin level of 10 g/dL, white blood count of
11.3x109 /L with neutrophilia, normal hepatic transaminase and serum electrolytes. Ten hours after admission she developed dysp-
noea, accompanied by a rapid pulse of 126 beats/min. Her blood pressure was 110/80 mmHg, which remained stable throughout her
illness. She was tachypnoeic with a respiratory rate of 31/min, had audible stridor and a few bilateral basal crepitations. As she desat-
urated, she was intubated and ventilated. During intubation laryngeal oedema was noted. Arterial blood gas analysis soon after intu-
bation revealed a severe metabolic acidosis with a pH of 7.11, PCO2 of 12.4 mmHg, PO2 of 162 mmHg, actual bicarbonate of 3.9 mEq/L
and a base excess of �25.6 mmol/L. An ECG showed sinus tachycardia and a chest x-ray was normal. Intravenous fluids with normal
saline alternating with half normal saline at a rate of 112 mL/hour was started for the first 24 hours. The patient’s metabolic acidosis
resolved within the first 24 hours with supportive care. She had an uncomplicated course in the ICU and was extubated on the 6th

day and discharged on the 9th day after ingestion.
Discussion: This case illustrates that Omnicide® can cause life-threatening laryngeal oedema and metabolic acidosis. The con-

stituent, GA, is probably oxidized to semialdehyde and then to glutaric acid causing metabolic acidosis. The systemic toxic mecha-
nisms of QACs remain uncertain. Laryngeal oedema was thought to be due to direct corrosive effects of GA, similar to that observed
with formaldehyde and/or due to QACs poisoning. Early recognition and appropriate supportive care can prevent complications due
to ingestion of Omnicide®.

PP 023. COMPARING THE DOSE-DEPENDENT EFFECT OF VERAPAMIL AND
DILTIAZEM IN GENTAMICIN-INDUCED NEPHROTOXICITY

MT Boroushaki a, AR Khoeib, B Naghizadehc

aDept of Pharmacology and Pharmacological Research Center of Medicinal Plants, Ghaem Hospital, Mashhad, Iran; bDept of
Pathology, Imam Reza Hospital, Mashhad, Iran

Objective: Amongst aminoglycosids, gentamicin (GM) has the extended use in different infectious diseases including genito-urinary
tract infections. It is nephrotoxic and ototoxic. Some studies regarding protective effect of calcium channel blockers have been carried
out with different results. In this study protective effect of verapamil and diltiazem was investigated as dose-dependent manner.

Methods: In this study Wistar albino (W/A) rats were used. After acclimatization, animals were divided in 14 groups (5 each).
Group one received saline 1ml/kg, group 2 received gentamicin, 80mg/kg/day, for 6 days, groups 3–8 received verapamil and groups
9–14 received diltiazem with doses 100, 300, 750 �g/kg, and 1.75, 3.5 and 7mg/kg, one hour before GM respectively. Injections were
carried out as i.p. All animals were killed 24 hours after the last dose, blood samples were taken out by cardiac puncture and concen-
tration of urea and creatinine as indicator of nephrotoxicity was measured.

Results: Data showed that in all animals treated with calcium blockers, concentration of urea and creatinine were increased in a
dose-dependent manner, the larger the dose, the higher the level of urea and creatinine. In viewpoint of histopathology, the tubular

JOURNAL OF MEDICAL TOXICOLOGY ■ VOLUME 4, NUMBER 4 ■ DECEMBER 2008 301



necrosis in verapamil and diltiazem treated groups has been increased in a dose-dependent manner as well. Protective effect of dilti-
azem was better than verapamil.

Conclusion: Protective effect of verapamil and diltiazem against GM nephrotoxicity is dose-dependent and in low doses the effect
is better.

PP 024. COMPARISON BETWEEN BRAIN CT FINDINGS AND METHANOL
CONCENTRATION IN SEVERE ACUTE METHANOL INTOXICATION

H Hassanian-Moghaddama, M Sanei Taheri b. Loghman-Hakim Poison Hospital, Shaheed Beheshti Medical
University, Tehran, Iran
aDepartment of Clinical Toxicology and Forensic Medicine; bDepartment of Radiology

Objective: In acute intoxication methanol may result in a wide range of damage to the central nervous system. The peculiarity
of methanol poisoning is the latency period between its ingestion and the appearance of manifestations. Our previous study showed
that methanol concentration was not useful in patients in predicting death (2). The present study was done to evaluate methanol
concentration and brain CT findings in severe poisoning cases.

Materials: The project included patients ≥12 years, hospitalized in 2006 in Loghman-Hakim Poison Hospital for acute methanol
poisoning, showed visual disturbances or CNS problems and had nonenhanced CT of the brain and S-methanol level in their file. The
diagnosis of methanol poisoning was based on the typical clinical presentation, elevated anion and osmolar gaps. To express the rela-
tionship between methanol concentration and brain CT findings, McNemar’s test was used to determine whether the row and col-
umn marginal frequencies are equal. Also, different main brain CT features of the patients recognized and categorized.

Results: Totally 42 male patients met inclusion criteria. The marginal frequencies calculated by McNemar’s test showed marginal
homogeneity and no significant correlation (
2 �0.1, P�0.7518). From 28 (66.7%) positive CT findings the most common features
were: bilateral hypodensity lesions in putamen (N � 18, 64.2%), low attenuation in the subcortical white matter (N �6, 21.4%), bilat-
eral hemorrhagic necrosis of the putamen and low attenuation in the subcortical white matter (N�2, 7.1%) and bilateral hypoden-
sity lesions in globus pallidus (N�2, 7.1%).

Conclusion: It seems that brain CT findings are as important as methanol concentration in severe and probably late methanol
poisoning presentations. While measurement of toxic methanol and particularly formic acid cannot be performed by most hospital
laboratories, the use of CT findings and elevated anion and osmolar gaps can be helpful when specific levels are not available.

Conclusion: These data suggest that the BPS is a relatively safe overdose when compared with other herbicides such as paraquat
(case fatality �70%), glyphosate (3.4%), MCPA (5%) and propanil (10.5).

DRUGS OF ABUSE

OP 032. TRAMADOL INTOXICATION/ABUSE: A NEW ISSUE ON HIGH-ACCESS
POPULATION

H Hassanian-Moghaddama, AA Kolahib. Shaheed Beheshti Medical University, Tehran, Iran
aDepartment of Clinical Toxicology and Forensic Medicine, Loghman-Hakim Poison Hospital; bDepartment of Community
Medicine, Medical School

Objective: Nearly all medical fields are dealing with analgesics. Tramadol is a new analgesic agent with a dual mechanism of
action that includes weak agonistic effects at the Mu-opioid receptor as well as inhibition of neurotransmitter (serotonin, norepi-
nephrine) re-uptake. Although it has proven to be a safe and effective agent for the control of pain, adverse effects can occur with its
use and particularly abuse and intoxication. In Iran, this drug is easily available for patients without prescription. According to annual
reports of Iranian ministry of health 24 million tramadol tablets (100 mg) were sold from 21 March 2004 through 20 March 2005. It
was increased to 162 million in the next year and 350 million in 2006–2007, demonstrating 14.6-fold increase during 2 years. The
aim of this study was to assess the frequency of tramadol exposure and patient characteristics in the capital city.

Methods: The Loghman-Hakim Poison Hospital (LHPH) is the only teaching hospital for poisoned patients in the capital city,
which covers more than 12.5 million population. All hospital files of tramadol intoxication/abuse/complication cases from 21 March
2006 to 20 March 2007 in the LHPH (2396 cases) were screened retrospectively. Data of 100 cases were selected and analyzed in a sys-
tematic randomized manner to have a uniform coverage of the entire sampling area. It was analyzed using SPSS 15 software.
Categorical variables were evaluated using Chi square. A p value �0.05 was considered statistically significant.
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Results: The tramadol exposure was found in more than 15% of all adult hospitalized intoxicated patients in the study period. Mean
age was 23.5 8 years and 88% were less than 30. Seventy one percent were male, 99% have used tramadol orally and 91% deliberately,
while 7% had used tramadol to cease opioid addiction according to their own/friends’ recommendation and 2% was the complication of
verified prescription. The main complications were: 37% GI problems particularly nausea and vomiting, 34% drowsiness and 29% seizure.
Six percent of all patients had history of convulsion and 26% attempted suicide before. Seventeen percent and 30% of patients who had
evidence for seizures had a history of convulsion and a history of tramadol abuse respectively. History of tramadol abuse was claimed in
36% while 24% were substance dependent. Psychiatric illness was detected by psychiatrists in 58%, of whom depressive disorder in 78%,
substance abuse in 11%, personality disorder in 10% and anxiety disorder in 1% were the main diagnosis. History of previous psychiatric
illness was observed in 56%. Ingested dose of tramadol was not clear in most cases. There was significant correlation between deliberate
self poisoning and history of substance abuse, past psychiatric illness, present psychiatric illness and tramadol abuse (P �0.001). Also there
was significant correlation between history of tramadol/substance abuse and history of psychiatric illness (P �0.001).

Conclusion: It seems that abuse liability of tramadol is more than what previously was thought. Its availability and lack of being
scheduled could make it more attractive as a drug of abuse. Although GI complications are more prominent, first time convulsion
particularly in adults should remind one of tramadol exposure as an important differential diagnosis.

OP 033. A SERIES OF EMERGING NOVEL RECREATIONAL DRUGS–A POTENTIAL
PROBLEM FOR THE FUTURE

DM Wooda, J Buttonb, H Ovaskaa, AL Jonesc, DW Holtb, J Ramseyb, PI Dargana

aGuy’s and St Thomas’ Poisons Unit, London, UK; bSt George’s University of London, London, UK; cUniversity of Newcastle, 
NSW, Australia

Objective: Recreational drugs such as amphetamines, gamma-hydroxybutyrate (GHB), cocaine and heroin are controlled by
national and international legislation in many areas of the world. Despite these regulations, recreational drugs continue to be used
widely and represent a significant burden to healthcare resources around the world. Clinicians are generally aware of the clinical effects
and presenting features of “classical” recreational drugs such as those above. The aim of this report is to highlight further novel and
legally available compounds that are being used recreationally, including legitimate prescription medications.

Methods: In 2006 our clinical toxicology service managed 411 patients presenting with toxicity related to recreational drugs. The
majority of these cases involved classical recreational drugs such as GHB (150), amphetamines (145) and cocaine (119). However,
increasingly we are seeing patients presenting after ingestion of legally purchased alternatives to these agents. During the last year we
have obtained blood and/or urine samples for toxicological screening in 10 such patients.

Results: Toxicological screening in these patients revealed the following novel agents: 1-benzylpiperazine (BZP) in 7 patients, 
3-trifluoromethylphenylpiperazine (TFMPP) in 3 patients and the following agents all in one patient: diphenyl-2-pyrrolidinemethanol
(D2PM), glaucine and 2,5-dimethoxy-4-chloroamphetamine (DOC). BZP (n �4) and DOC (n �1) presentations were associated with a
sympathomimetic toxidrome, glaucine (n �1) was associated with dissociative symptoms, TFMPP/BZP combination ingestions (n �3)
were associated with both dissociative symptoms and a sympathomimetic toxidrome and D2PM (n �1) was associated with chest pain
and tachycardia. All of these patients required supportive care including benzodiazepines only and were discharged without long-term
sequelae. These compounds are widely available over the internet and are supplied from many countries in Europe, North America and
the Asia Pacific region. Glaucine is widely available in many Eastern European countries as an over the counter (OTC) anti-tussive agent.

Conclusions: Clinicians managing patients with recreational drug toxicity need to be aware of the potential that these patients
may have taken novel agents rather than classical recreational drugs. These novel agents are widely available as legal alternatives to
classified recreational drugs despite the fact that they have similar toxicological profiles. It is therefore important that legislative agen-
cies consider whether their current classification is appropriate. This data further supports the need for a more systematic approach
to identify novel agents such as those we have described and monitor trends in agents causing recreational drug toxicity.

OP 044. NALTREXONE INTERACTION WITH OPIATES IN ADDICTS: CLINICAL
FINDINGS AND MANAGEMENT

A Headari, M Vafaee, R Afshari, M Balali-Mood
Medical Toxicology Centre, Imam Reza Hospital, Mashhad University of Medical Sciences, Mashhad, Iran

Background: Intoxication is relatively common in North East Iran. Opioids are the most common single cause of overdose in all
age groups. This may imply to the accessibility of these agents. According to Iranian Pharmacopoeias, naltrexone is recommended
after finishing abstinence therapy to prevent relapse. Naltroxone should be started at least 5 days after stopping opioid use; if used
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earlier it will precipitate withdrawal signs and symptoms. This study aimed to evaluate the clinical findings of naltroxone interaction
in opioid users, who were not opioid naïve.

Method: All patients with a history of recent naltrexone use who were admitted to the toxicology ward of Imam Reza Hospital
between 21st March 2005 and 21st March 2006 were studied. Vital signs were checked every 6 hours during the first 24 hours. All
cases were treated with clonidine and diazepam but received no opioids.

Results: Overall 205 cases of interaction of opioids and naltrexone were investigated. The patients were aged 13 to 81 years with
a mean (SD) of 36.7 (13.0). Among them 90.7% were males, and 55.1% referred in autumn and winter. They had taken raw opium
(45.9%), heroin (20.4%), others (29.6%) and mixed opioids (4.1%). Vital signs measured every 6 hours are summarized in Table 1.
Clinical findings included severe agitation 81%, limited consciousness 64%, sleepiness 35.6%, vomiting 30%, mydriasis 22%, diar-
rhoea 19%, chilling 17%, myosis 15%, bone pain 12%, muscular pain 11%, yawning 11%. One patient died.

Conclusion: Systolic and diastolic blood pressures declined in the first 24 hours after interaction. Withdrawal signs and symp-
toms are relatively different from the usual findings after opioid discontinuation in opioid-dependent subjects. Based on the similar-
ities, however, emergency physicians should be aware and ask the accompanied patients about recent administration of methadone
or any other opioids before administration of naltrexone.

PUBLIC HEALTH ISSUES

PP 109. COSTS TO GOVERNMENT HEALTH CARE SERVICES OF PESTICIDE 
SELF-POISONING TREATMENTS IN SRI LANKA

K Wickramasinghea, P Steelea, A Dawsonb, D Dharmaratnea, M Eddlestonb, A Gunawardanea, 
L Senarathnab, D de Silvac, K Wijayaweerab, F Konradsend

aInstitute of Policy Studies, Colombo, Sri Lanka; bSouth Asian Clinical Toxicology Research Collaboration, Faculty of Medicine,
University of Peradeniya, Sri Lanka; cProvincial Health Services, North Central Province, Sri Lanka; dFaculty of Health Sciences,
University of Copenhagen, Denmark

Objective: The objective of the study was to calculate the financial costs to the Sri Lankan government of treating self-poisoning
patients with a focus on pesticide self-poisoned patients.

Methods: The study was carried out in Anuradapura district of Sri Lanka. Detailed data on all inputs required for the treatment
and care for patients hospitalized at Anuradapura General Hospital and five peripheral hospitals were obtained over a one month
period. Transfer costs of patients were calculated based on transfers from 30 peripheral hospitals in the district to Anuradhapura
Hospital covering a six month period. Information was used to generate an estimated cost for a full year. Likewise, costs of inputs were
estimated based upon 2006 prices. The total treatment cost includes four cost categories namely ward care staff costs, investigation
costs, drug costs, and non-drug treatment costs. Per patient capital and maintenance cost was calculated by dividing the total annual
capital and maintenance cost by the total number of all admissions over the year. Transfer costs were calculated based on the patient
outcome and transfer information collected from 30 peripheral hospitals.

Results: The total cost of treating all self-poisoning patients in Anuradhapura district is USD76,339. The total cost of treating pes-
ticide self-poisoned patents in Anuradhapura district in 2006 is USD66,494, which accounts for 2.3% of annual provincial health
budget. The average cost of treatment is the highest for self-poisoning with pesticides (50USD), compared with other poison types
(medicine 9USD, plant seeds 5USD). The average treatment cost for pesticide self-poisoning patients is much lower in peripheral hos-
pitals (4USD) than in general hospitals The mean cost of ward staff input per pesticide poisoning patient was the highest expenditure
category (USD13), followed by the cost of drugs (USD12), non-drug treatments (USD5) and investigations (USD2). Although around
6% of patients received ICU treatments, the cost of treating them was 75% of the total cost of treating all self-poisoning patients. The
per patient costs are varied depending on the type of pesticide used for self harm. The average cost of transfers is USD14 per transfer.

Conclusion: The cost of transfers from the peripheral hospitals is higher than the cost of treating patients in the peripheral hos-
pitals, supports decentralization of health care facilities for pesticide self-poisoned treatments.

PP 050. BROKEN FAMILIES IN DELIBERATE SELF-POISONED TEENAGERS

A Asghar Kolahia, H Hassanian-Moghaddamb. Shaheed Beheshti Medical University-Iran.
aDepartment of Community Medicine, Medical School; bDepartment of Clinical Toxicology and Forensic Medicine; Loghman-
Hakim Poison Hospital

Objective: The short-term effect of an adverse parental child rearing style on suicidality in adolescence has been extensively dis-
cussed. Nevertheless, it seems that acts of deliberate self-harm in teenagers are due to an accumulation of earlier family and parental
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distress, and adolescent’s externalizing and internalizing problems. To compare incidence of deliberate self poisoning (DSP) in bro-
ken families and control group the present study was done.

Material: A cross sectional prospective study using a questionnaire carried out for all hospital admissions of teenagers during 4
month. Age, gender, marital status, history of previous repetition, current smoking and substance abuse and psychiatric diagnosis
were measured in two different groups categorized as broken or intact families. Broken family was assumed when the parents were
divorced or separated. Intact family was defined when father and mother were alive and live together. Data were computed and sta-
tistical analysis by chi-square test was performed using SPSS 15 and ��0.05 considered as the level of significance.

Results: Totally 738 teenagers hospitalized, of whom 77 patients (11.7%) filled out our inclusion criteria for broken families and
580 patients (88.3%) for intact families. The mean age was 17.3 1.4 (range 13–19). There was female predominance in 70.2% of indi-
viduals. Most of the teenagers were students (54.2%). Housewives and college students consisted 23.1% and 2.1% respectively. Literacy
level was 2.7%, 21%, 75.6% for elementary, middle and high school respectively. Less than 1% was more educated. Unmarried partic-
ipants were the most teenagers (561, 85.4%) while 50 patients (7.6%) were engaged, 43 patients (6.5%) were married and the 3 (0.5%)
remaining was divorced or widowed. There was no significant correlation between broken family group and intact group regarding
mentioned epidemiological data, but significant correlation was found in repetition (41.6% vs. 28.8%, P � 0.017). Suicide attempts in
family members (31.2% vs. 17.1%, P � 0.004) and depression diagnosed by psychiatrists (33.8% vs. 22.6%, P � 0.024). Although cur-
rent smoking and substance abuse was higher in broken family group (16.9% vs. 13.4% and 11.7% vs. 7.6%), they were not significant.

Conclusion: Acts of deliberate self poisoning in teenagers can be due to an accumulation of earlier chaotic family which could
lead to divorce and separation. More efforts are necessary to better describe the paths that lead from child-rearing behavior or genetic
vulnerability to suicidality in adolescence and adulthood.

PP 062. DO TARGETED BANS OF INSECTICIDES TO PREVENT DEATHS FROM 
SELF-POISONING RESULT IN REDUCED AGRICULTURAL OUTPUT?

G Manuweeraa,b, M Eddlestona,c, D Gunnella,d, S Egodagea,b, NA Buckleya,e

aSouth Asian Clinical Toxicology Research Collaboration, www.sactrc.org; bOffice of the Pesticide Registrar, Government
Department of Agriculture, Sri Lanka; cCentre for Tropical Medicine, Nuffield Department of Clinical Medicine, University of
Oxford; dDepartment of Social Medicine, Bristol, UK; eAustralian National University Medical School

Monocrotophos, methamidophos and endosulfan were very common modes of suicide in Sri Lanka in the 1980s and early 1990s
before they were banned in 1995 and 1998. These followed bans in the mid 1980s of methylparathion and parathion. Now, the most
commonly used insecticides are the WHO Class II OPs and carbamates. These bans coincided with a very large reduction in fatal poi-
sonings and in the total number of suicides in Sri Lanka.

The World Resources Institute website data on the yields of the main crop groups in Sri Lanka show no obvious drop in produc-
tivity in the year after the main bans were instituted (1995, 1998). There was substantial annual fluctuation in estimated yields, but
these did not coincide with the bans and were no larger than the fluctuations in other countries. The Sri Lankan Department of
Census and Statistics data on the yields of 13 specific vegetable crops and rice between 1990–2003 also show no obvious drop in pro-
ductivity at the time of the bans. There was also no sudden change in the costs of production coinciding with the bans (in contrast
a major jump can be seen with rising fuel prices and deterioration of the exchange rate around 2003).

Countries aiming to apply restrictions to reduce deaths from pesticide poisoning should evaluate agricultural needs and have a
strategy for substitution. If farmers have an affordable alternative insecticide for pest control for each crop, there is no obvious adverse
effect on agricultural output.

PP 069. THE IMPACT OF THE INTRODUCTION OF AN EMERGENCY TREATMENT 
UNIT ON THE OUTCOME OF ACUTELY POISONED PATIENTS PRESENTING TO A 
SRI LANKAN GENERAL HOSPITAL

B Rajapakse
South Asian Clinical Toxicology Research Collaboration, University of Peradeniya, Sri Lanka

Background: Emergency Treatment Units (ETUs) which aim to provide a more focused delivery of initial patient care are becoming
more common within Sri Lanka. We examined the impact of an ETU introduced to a General Hospital which sees many cases of self-poi-
soning with agrochemicals. The ETU was opened in February 2007 and only received patients from 7am to 7pm during the study period.

Aims: To compare the outcomes of acutely poisoned patients, in terms of death and intubation, between patients initially treated
in the ETU prior to ward management, and those who received ward management only.
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Methods: The details of all patients who presented with poisoning to the ETU between March 2007 and July 2007 were obtained
from the admissions book. All poisoned patients were monitored and treated by clinical research assistants. Outcomes of intubation
and death were then analysed and compared with historical controls from the same time period one year previously, prior to the estab-
lishment of an ETU.

Results: During the study period, a total of 691 patients were recruited to a cohort of poisoned patients. Of this 77 (11%) patients
were first treated in an ETU prior to being transferred to the medical wards, and the remainder were sent directly to the wards for treat-
ment. We were unable to trace the records of 7 patients, leaving a total of 70 ETU patients for analysis. 3 patients (4%) died whilst in
the ETU, and the remaining 67 survived to transfer either to the ward or ICU. There was a nonsignificant reduction in the fatality rate
during the study period, after the introduction of an ETU, compared with the control period one year previously (6.5% CI 4.8–8.5,
versus 7.0% CI 5.2–9.133). Similarly there were non-statistically significant reductions in intubation rates (5.2% vs 5.9% ) and mor-
tality following intubation in the study period (50% vs 65%). ETU patients were more likely to receive gastrointestinal decontamina-
tion (gastric lavage or activated charcoal).

Discussion: This study is underpowered to show statistically significant differences, and it is important not to over-interpret 
the findings. Nevertheless, the introduction of units for the provision of initial emergency care, such as ETUs, allows for the acquisition
of skills and knowledge in the field of acute and emergency medicine, and may eventually translate into improved clinical outcomes.
Further research through larger scale longitudinal studies will help answer this question in this promising area of health care development.

OP 026. COST-OUTCOME DESCRIPTION OF MANAGEMENT OF PATIENTS WITH
ACUTE PARACETAMOL POISONING

SMDKG Senarathnaa,b,c, S Sri Ranganathana, BMR Fernandopullea

aDepartment of Pharmacology, Faculty of Medicine, University of Colombo, Sri Lanka; bSouth Asian Clinical Toxicology Research
Collaboration; cDepartment of Pharmacology, Faculty of Medical Sciences, University of Sri Jayewardenepura, Sri Lanka

Introduction: Sri Lanka has a restricted health budget like most other developing countries. The antidotes for acute paracetamol
poisoning are costly. We therefore did a cost-outcome description of the acute paracetamol poisoning management.

Methods: Ethical approval was obtained. The medical records of all patients admitted to the National Hospital of Sri Lanka for
management of acute paracetamol poisoning in 2004 were retrospectively studied. The public health system payers’ perspective was
adopted to identify costs involved in the management. Only the main direct costs were considered for the analysis.

Results: 199 patients were admitted with a median age of 217 years and male to female ratio of 1:3. The mean body weight and
the ingested dose of paracetamol was 489kg and 313181mg/kg respectively. The median time between presentation to hospital and
ingestion of paracetamol overdose was 7 hours and 30 minutes. The total cost of management was LKR1,861,869; 79%, 10%, 3,3%, 
3.2%, 2%, and 1% was respectively, spent on antidotes, transfers, investigations, activated charcoal, hospital bed-days, person hours and
other medications. Average cost per patient was LKR9356  3755. Paracetamol levels were available only for one patient. 172 patients
had ingested a dose �150mg/kg. 168 were given n-acetylcysteine (mean cost �LKR8710 1660), six were given methionine (cost
LKR2291) and one was given both. Antidotes contributed to the largest cost of the management, LKR1,470,766. 72% of the patients
were transfers which contributed to one tenth of the total expenditure. If antidotes could be made available in peripheral hospitals, the
possible cost saving would be LKR193,565. Investigations contributed to the third highest cost and zero to nine different investigations
per patient has been used. Activated charcoal which contributed to the fourth highest cost was given to 129 patients despite most
patients were admitted after 2 hours of the acute ingestion. The fifth highest cost generator was the cost of hospital stay, the mean hos-
pital stay was 2 days and the cost of an average hospital bed day was LKR87. One patient died, which was not related to paracetamol
poisoning. Ten patients had minor hepatotoxicity and extended hospital stay (4–7 days). All recovered without any long term sequelae.

Conclusion: A reliable risk assessment tool should be developed to indicate use of NAC. Minimizing unnecessary transfers, inves-
tigations and activated charcoal and considering the use of methionine will reduce the cost.

OP 027. MANAGEMENT OF CHEMICAL INCIDENTS; EXPERIENCE OF 
THE NEW ZEALAND POISON CENTRE

WA Temple
National Poisons Centre, University of Otago, Dunedin, New Zealand

Abstract: Poison Centres have an important role in the handling of chemical incidents by providing appropriate information.
They should take an active part in the contingency planning, education, and training for chemical accidents. A chemical disaster
involves numerous information problems, and adequate information may significantly influence its course. Poison Centres should
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therefore include on their data bases information on all chemicals likely to be involved in accidents in the region, including the less
frequently used industrial chemicals, reactive intermediates and related matters. Poison Centres should collect information on the
toxic chemicals and their effects, vulnerable points, processes and/or activities of risk, what chemicals might be released, in what forms
and quantities and possible protective and remedial measures. In New Zealand during the mid 1970’s following a major chemical inci-
dent and subsequent review process, Hazardous Substances Technical Liaison Committees (HSTLC) were established in each main
centre. The function of these committees is to co-ordinate certain actions in respect to chemical emergencies. The Fire Service acts as
convener and membership includes agencies such as Ambulance, Ministry of Health, Department of Labour, Police, technical expert
in chemistry, local/territorial authority (water, electricity, environmental, hazardous substances). The NPC has been a member of the
Dunedin HSTLC since its inception. Meetings are held bimonthly and a training exercise is held annually. At a national level the NPC
provides advice to the HSTLCs at chemical emergencies which may include a risk assessment of the incident, advice concerning decon-
tamination in situ and within hospitals, and first-aid measures. Additionally it may provide advice on general and specific therapy in
the clinical setting and availability of antidotes. Suggested remedial measures for chemical spills are also provided. The NPC also takes
an active part in education and training of Fire Service personnel for chemical emergencies. Locally members of the NPC often attend
chemical incidents to provide advice or attend the central Fire Service Control HQ with other experts to evaluate chemical incident
management at remote locations. As a result of these activities the NPC has with other colleagues developed a hazard management
course at the University of Otago (http://osms.otago.ac.nz/courses/hazards/). This is a web based distance learning programme designed
to enable professionals working in the field to develop and increase their understanding of the principles and practices that guide the
identification, assessment, prevention and remediation of the wide variety of physical, chemical and biological hazards impacting on
today’s society. The NPC is involved with teaching the HAZX401 Management of Chemical Hazards and HAZX405 Toxicology papers.

TERATOGENS AND CARCINOGENS

PP 019. EMBRYOTOXIC EFFECTS OF PYRIMIDINE ANALOGS ON 
DEVELOPING RAT FOETUSES

SW Loboa, S Kumarb

aDepartment of Anatomy, Melaka Manipal Medical College, Manipal, India; bDepartment of Anatomy, Banaras Hindu University,
Uttar Pradesh, India

Objective: To observe the embryotoxic effects of anti-neoplastic drug, 5-fluorouracil administered in early and late phases of gestation.
Methods: A single dose (30mg/kg body weight, intra-peritoneally) of an anti-neoplastic drug, 5-fluorouracil (5-FU), was admin-

istered to pregnant female rats on the 4th and 12th days of gestation. On the 19th day of gestation all the animals were anesthetized
by administering ether anesthesia and the foetuses were delivered by uterotomy. The number of alive and dead foetuses was recorded.
Each live foetus was dried on a bloating paper, weighed and subsequently, the foetal weight, crown rump length, and tail length were
measured. Each foetus was examined carefully for various congenital anomalies.

Results: Administration of 5-FU during early and late phases of pregnancy resulted in mortality, growth retardation and various
malformations. Mortality rate was found to be 15% in the 4th day treated group and 18.4 % in the 12th day treated group, whereas
the viability was about 95% in the control group of foetuses. Anthropometric measurements like foetal weight, crown-rump length
and tail length showed reduction in both the treated groups, the effects being more marked in the 12th day treated group. The foetal
limbs of the 12th day treated group revealed shortening of the humerus and femur in the forelimbs and hind limbs respectively, and
various defects of the digits of the foetuses. Phocomelia was observed in 30.39% of the 12th day treated group. The foetal limbs of the
4th day treated group also revealed shortening and defects of the digits, but no phocomelia was observed. Abnormalities like cleft
palate, micrognathia and microcephaly were also observed in the 12th day treated foetuses.

Conclusion: Therapeutic exposure of the mother to anti-neoplastic agents like 5-FU during pregnancy may present a risk to the
growing foetus. If such agents are administered in the early phases of pregnancy, they impair embryogenesis, and induce malforma-
tions, and if given in subsequent phases of pregnancy, cause gross malformations in the foetus and be potentially lethal.

PP 020. STUDY OF CYTOTOXIC AND APOPTOGENIC PROPERTIES OF DIFFERENT
SAFFRON EXTRACTS IN HUMAN CANCER CELLS

Mousavi S.Ha, Tavakol Afshari Jb, Brook Ab

aDepartment of Pharmacology and Pharmacological Research Center of Medicinal Plants, School of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran; bImmunogenetic and Cell Culture La,. Buali Institute, Mashhad University of
Medical Sciences, Mashhad, Iran
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Objective: Saffron (dried stigmas of Crocus sativus L.) is a rich source of carotenoids and is known for its anti-cancer and anti-
tumor properties. In this study cytotoxic and apoptogenic properties of different saffron extracts was evaluated in some common
human cancer cells including breast cancer (MCF-7), hepatocellular carcinoma (HepG2) and human cervix epithelioid carcinoma cells
(HeLa).

Methods: Malignant and non-malignant cells (HFSF-PI 3) were cultured in DMEM medium and incubated with different con-
centrations of saffron extract (100 to 2000 �g/ml). Cell viability was quantitated by MTT assay. Apoptotic cells were determined using
PI staining of DNA fragmentation by flow cytometry (sub-G1 peak). Role of caspase was studied using the pan-caspase inhibitor, 
z-VAD-fmk.

Results: Hydroalcoholic extract was more toxic compared to ethanolic and aqueous one. Saffron could decrease cell viability in
cancer but not in normal cells starting at 200 �g/ml as a concentration and time dependent manner. The IC50 values against MCF-7
(hydroalcoholic), HeLa and HepG2 (alcoholic extract) were determined 400, 800 and 950 μg/ml, respectively.This toxicity was also
partially induced by apoptosis. z-VAD-fmk completely inhibited apoptosis of MCF-7 cells induced by saffron indicating apoptosis was
caspase dependent.

Conclusion: Saffron could induce pronounced cell death in cancer cells in which apoptosis or programmed cell death play an
important role. Saffron could be considered as a promising chemotherapeutic agent in cancer treatment in future.

OP 037. CARCINOGENIC PARTICULATE BOUND POLYCYCLIC AROMATIC
HYDROCARBONS (PAHS) IN THE ATMOSPHERE OF TEMPLES: EXPOSURE AND
HEALTH RISK ASSESSMENT

O May Tin Hlainga, M Ruchirawatb, P Parkpianc, P Navasumrit b

aChemical Toxicology Research Division, National Poison Control Center, Department of Medical Research (Lower Myanmar); 
bChulabhorn Research Institute, Bangkok, Thailand; cAsian Institute of Technology, Bangkok, Thailand

A large group of PAHs are emitted into the air when incense sticks are burnt in homes and temples in South East Asian countries.
In the experimental set-up, the main highly carcinogenic and genotoxic benzo(a)pyrene (B(a)P) emission in incense sticks was approx-
imately one to three fold higher than cigarettes (P �0.01). The cross-sectional laboratory based comparative study was conducted to
assess the inhalation exposure and health risk of the people working in temples. The mean 10 PAHs in (45) temple workers was 19.56 

5.74 ng/m3 and statistically different with non-exposed workers (2.09 0.65 ng/m3) (P �0.001). B(a)P was (2.52 0.83 ng/m3) in tem-
ple workers and 50 times higher than control group (0.04 0.01 ng/m3) (P �0.001) and the B(a)P equivalents of the mean level of 
10 PAHs were 3.51 and 0.14 respectively. The mean urinary 1 hydroxypyrene (1-HOP) level in the temple workers was 0.10 0.03
μmol/mol Cr and higher compared to the control group (0.06 0.01 μmol/mol Cr). The corresponding concentrations of B(a)P for
temple (1), (2) and (3) were 2.28 ng/m3, 1.61 ng/m3 and 6.65 ng/m3 respectively. The excess lifetime cancer risk assessments (ELCR)
were 2.24 �10–44, 1.59 �10–4 and 6.56 �10–4 respectively. This study suggested that an exceedingly large amount of PAH exposure
in the temples can be a serious health concern.

Observations: 76 patients presented with acute anticholinesterase poisoning and 44 were included in the study (58%). 66% were
males and 34% females. The mean age was 26.7 (9.6) years. In 39% patients the compound was unknown. Carbamate was identi-
fied 18% patients. Among the organophosphates, chlorpyrifos was the most common poisoning, identified in 11% cases. In 82%
patients the route of exposure was by ingestion. The circumstance of poisoning was with suicidal intent in 48% patients. Tachycardia
was observed in 66% and 20% presented with hypotension. Baseline abnormal electrocardiogram was observed in 84% patients. Sinus
tachycardia was the most common abnormality noted in 66% patients on ECG. Echocardiography could be carried out in only 84%
patients and abnormalities were present in 27% patients. Mild valvular abnormalities and left ventricular diastolic dysfunction (mild)
were each seen in 13.5% patients. There were 13 deaths in the study group. On autopsy, myocardial blotching and discolouration
were noted in 12 patients (92.2%). All 13 patients had interstitial oedema and vascular congestion of varying degrees. Interstitial
inflammation was seen in 8 patients (61.5%). Thrombus was noted in 6 patients (46.1%) and pericarditis in 4 patients (30.8%). Patchy
myocarditis and focal interstitial fibrosis were each noted in 15.3% patients. ECG abnormalities were predominantly seen in patients
with interstitial oedema and vascular congestion but none of the ECG abnormalities correlated with histopathological findings.

Conclusions: Cardiac abnormalities on ECG and echocardiography are common in patients with acute anticholinesterase poi-
soning but do not correlate very well with histopathological changes on autopsy.
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