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Short Communication

Transplacental Transfer of an Organophosphorus
Compound

ABSTRACT

The incidence of organophosphorus compound (OPC)
poisoning is very high in India, since these compounds
are used extensively as insecticides in agriculture and
households. Poisoning by ingestion and through skin con-
tact is quite common with these agents.

We report a case of transplacental transfer of dichlor-
vos, an organophosphorus compound, as a result of sui-
cidal ingestion by a woman in her 24™ week of preg-
nancy, which resulted in the death of both the mother as
well as the foetus, highlighting the ease with which OPCs
can cross the transplacental barrier, and the need for
aggressive treatment measures in such cases.
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Introduction

Poisoning with organophosphorus compounds (OPCs) is
an important cause of morbidity and mortality in all parts
of the world, especially developing coutries such as In-
dia.! Organophosphorus compounds are used extensively
as insecticides in agricultural and domestic settings.? Be-
cause of wide usage and easy availability of these com-
pounds, there is a substantial incidence of fatal poison-
ings in developing countries.’

Exposure of pregnant women to organophosphorus com-
pounds is an important clinical entity because of its ef-
fects on two organisms, mother and the foetus.* In this
paper we report such a case of intoxication from dichlo-
rvos, an organophosphorus compound resulting in death
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of the mother and foetus. This case highlights the ease
with each OPCs can cross the transplacental barrier and
cause serious harm to the foetus.

The Case: A 27 year-old pregnant woman, working in a
poultry farm, was brought to the emergency department
of our hospital with history of consumption of an organo-
phosphorus insecticide (dichlorvos), which was used for
pest control in the farm. On arrival, she along with her
foetus were declared dead, and the body was subjected
to medicolegal autopsy.

Externally, froth was observed around the oral cavity and
nasal orifices. An enlarged uterus was felt at the level of
the umbilicus. No external injuries were present over the
body. Internally, stomach contents comprised 1.4 litres
of green colored fluid admixed with rice particles (Fig
1). Mucosa of the stomach was congested. Uterus was
enlarged measuring 28cm x 20cm, and weighed 1290
grams (Fig 2). On opening the uterus, the foetus was
found in the vertex presentation (Fig 3). The foetus
weighed 540 grams; crown-heel length was 30 cm. Scalp
hair and eyelashes were present along with the centre
for calcaneum, which was observed on further dissec-
tion.

Postmortem samples of blood, stomach contents, liver
and kidney from the mother, along with foetal liver were
sent for toxicological analysis, which revealed the pres-
ence of organophosphorus compound (consistent with
dichlorvos).
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Fig 2 Enlarged Uterus in the Pelvis

Fig 3 Foetus in the Uterus

Discussion

Suicides by pregnant women are commonly accomplished
by overdosing on prescribed medications, alcohol and il-
licit drugs.>!! Pesticides are also commonly used.'> !¢
Organophosphorous compounds on account of their easy
availability are among the frequently used pesticides.!’
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In the present case, the deceased had consumed dichlo-
rvos, an organophosphorus compound, resulting in her
death along with that of the six month-old foetus. Poi-
sons (including pesticides) ingested by the mother can
cross the placenta and accumulate in the foetal organs,
and as a consequence damage the foetus at various stages
of gestational development.

There are very few case reports in literature about foe-
tal toxicity of organophosphorus compounds due to
tansplacental transfer. On reviewing the literature, it could
be ascertained that any chemical with molecular weight
less than 1000 can cross the placenta. As most organo-
phosphorus compounds have molecular weight less than
500, they are capable of overcoming the placental bar-
rier and cause overt signs and symptoms in the foetus,
or can lead to deleterious effects such as malformations,
low birth weight, and may even result in still birth and
foetal death.'®! The transfer of pesticides across the
placenta from mother to foetus depends on mother’s
serum concentration, surface area of the placenta, and
thickness of the membrane barrier.

Apart from acute intoxication, chronic exposure of preg-
nant women can also cause foetal morbidity with CNS
disorders twelve times higher than the general popula-
tion.?° Organophosphorus compounds are also secreted
into breast milk, where the concentration is often higher
than the maternal serum because of the tendency of these
compounds to concentrate in fatty tissues.

Conclusion

Transplacental transfer of organophosphorus compounds
is not uncommon as revealed in this case. Early and timely
delivery of the foetus during the phase of acute intoxica-
tion in the mother may save the life of the foetus, or
prevent serious morbidity.

REFERENCES

1. Mee-jung P, Sang-Whan I, Sang-Kee L, Wha-kyung C, Yoo-Sin
P, Hee-Sun C. Postmortem blood concentrations of organophos-
phorus pesticides. Forensic Sci Int 2009;184:28-31.

2. Aaderma H, Meertens JH, Ligtenberg JM, Peters-Polman PM,
Tulleken JE, Zijlstra JG. Organophosphorus pesticide poison-
ing: cases and developments. Neth J Med 2008;66:149—153.

3. Bardin PG, Eeden SF, Moolman JA, Foden AP, Joubert JR. Or-
ganophosphate and carbamate poisoning. Arch Intern Med 1994;
154:1433-1441.

4. Nurulain SM, Shafiullah SM. Teratogenecity and embryotoxicity
of organophosphorus compounds in animal research: a short
review. Mil Med Sci Lett 2012;81(1):16-26.



10.

11.

12.

TRANSPLACENTAL TRANSFER OF AN ORGANOPHOSPHORUS COMPOUND

Duran S, Gursoy S, Cetin M, Demirkoprulu N, Demirel Y, Gurelik  13. Brzeski Z, Lewandowska-Stanek H. Severe suicidal intoxication
B. The oral toxicity of resorcinol during pregnancy: a case re- with Primicid 20 preparation in the course of pregnancy. Przeg
port. Clin Toxicol 2004;42(5):663—66. Lek 1983;40(6):509-510.

Ornoy A. The effects of alcohol and illicit drugs on the human  14. K?ys M, Kosun J, Pach J, Kamenczak A. Carbofuran poisoning
embryo and fetus. Israel J Psychiatry Relat Sci 2002;39:120— of pregnant women and fetus per injection. J Forensic Sci 1989;
133. 34:1413-1416.

Legido A. Intrauterine exposure to drugs. Rev Neurol 1997;25:  15. Sancewicz-Pach K, Groszek B, Pach J, Klys M. Acute pesti-
691-602. cides poisonings in pregnant women. Przeg Lek 1997;54(10):
Kyls M. Tricyclic antidepressents in fatal poisoning of a mother 741-744.

and her fetus. Acta Poloniae Toxicol 1996;4(2):125-128. 16. Kamha AA, Al Omary 1Y, Zalabany HA, Hanssens Y, Adheir FS.
Fajemirokun-Odudeyi O, Sinha C, Tutty S, Pairaudeau P, Organophosphate poisoning in pregnancy: a case report. Basic
Armstrong D, Philips T, Lindow SW. Pregnancy outcome in Clin Pharmacol Toxicol 2005;96(5):397-398.

women who use opiates. EurJ Obstet Gynecol Reprod Biol 2006;  17. Kidiyoor Y, Nayak VC, Devi V, Bakkannavar SM, Kumar GP,
126(2):170-175. Menezes RG. A rare case of myocardial infarction due to par-
Potsch L, Skopp G, Emmerich TP, Becker J, Ogbuhui S. Report athion poisoning. J Forensic Leg Med 2009;16:472-474.

on intrauterine drug exposure during second trimester of preg-  18. Jajoo M, Saxena S, Pandey M. Transplacentally acquired orga-
nancy in a heroin associated death. Ther Drug Monit 1996;21(6): nophosphorus poisoning in a new born: case report. Ann Trop
593-597. Paediatr2010;30(2):137-139.

Iwersen S, Schmoldt A, Schulz F, Puschel K. Evidence of gesta-  19. Olavi P, Kirsi V, Ramesh CG. Toxicology of Organophosphate
tional heroin exposure by comparative analysis of fetal and ma- and Carbamate Compounds. London: Elsiver Academic Press;
ternal body fluids, tissues, and hair in heroin related death. J 2006.

Anal Toxicol 1998;22(4):296-298. 20. Dordevic M, Ana 'V, Jovanovic, Gordana D, Maja S, Sazdanovic
Tsukali-Papadopoulou H, Njau S. Mother-fetus postmortem P. Neonatal outcome following exposure to organophosphorus
toxicological analysis in a fatal overdose with mecarbam. Foren- pesticides. Arch Biol Sci Begrade 2010;62(1):1-8.

sic Sci Int 1987;35(4):249-253.

29

| FORTHCOMING RELEASE! |

The most awaited new edition in medical toxicology!

Pillay’s Comprehensive Medical Toxicology (3rd Edition)
V V Pillay
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Releasing by the year end (2013) in a completely new avatar!

Exhaustively revamped, revised and up-dated with full colour, profusely illustrated pages,
packed with comprehensive and latest information, CMT—3 will be a totally rejuvenated
reference book for the use of medical college libraries, hospitals, and physicians dealing
with poisoning cases across the Indian sub-continent.
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. Brand new information tailored to the Indian scenario with latest references
. Additional chapters not covered in previous editions
. Original colour photographs, diagrams and line drawings
. Deletion of outdated and obsolete information
. Hard cover with glossy inner pages
. All this at a fraction of the cost of expensive Western reference books on toxicology
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