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Presentation of case reports 

E. Koumantakis, A. Makrigiannakis, I. Matalliotakis, M. N eonaki, A. Tsatsakis1 

Department of Gynaecology and Obstetrics; 1Unit of Toxicology; University General Hospital, Crete - Greece

Received March 15, 1997; revised manuscript accepted for publication June 15, 1997 

Introduction 

Paraquat (1, 1'-dimethyl-4,4-bipyridytium) is a broad 
spectrum contact herb1cide wh1ch lShlghly t0XIC In am
mals and man [I, 4-7]. The toxicity of paraquat is charac
terized by progressive lethal pulmonary interstitial fibro
sis and edema. Toxic effects on rat fetuses have been ob
served with paraquat [8]. 

The management of paraquat intoxication in a patient 
who is pregnant, and the effects of the ingested paraquat 
on the fetus, are topics that are poorly understood at pre
sent. 

Since data (only animal studies) in human and unethical 
in vivo studies in humans are limited, we have been inve
stigating cases of poisonings. 

Data from autopsy samples of four suicides due to para
quat and organophosphates are reported. The herbicide re
ferred to as "paraquat" in the following series is a 20% so
lution of l-dimethyl-4,4 bipyridylium dichloride com
pound sold locally to farmers, as "Gramoxone". 

Presentation of a pregnancy case (Case 1) 

A 16-year-old unmarried female drank 3-4 "mouthfuls of 
paraquat" attempting suicide. Five minutes later she vomited 5-
6 times and was transferred to the Ch.H. within 2.5 hours. A 
qualitative test for paraquat was strongly positive. The patient 
was in no distress. The laboratory data were: GOT= 11 U/L, 
GPT=l4 U/L, Ht=36%, WBC=l 1000/mm, PLTS=240,000/mm, 
Cr=l .1 mg%, pH 7.38n, P0,=102 mmHg, PC0,=31 mmHg, 
SAT0

2
=98.5%, HC0,=26 meq/lit, Hb

5
Ag(-), pregnancy test 

positive. Specific treatment consisted of hemoperfusion (HP) 
using activated charcoal columns (Absorba 300, Cabro). At the 
same time the patient was given, manitol and magnesium 
sulphate through a nasogastric tube Fuller's Earth. Each hemo
perfusion took 10 h and this was continued for 8 days. At the 
beginning, during and at the end of each hemoperfusion, blood 
samples were taken for the determination of paraquat in the 
plasma and urine. The patient improved gradually. Between the 
5th and 9th day higher transaminases levels were found which 
later returned to normal values. The patient had extensive 
esopharyngal ulceration which was treated conservatively. 

Sonography indicated a six-week live fetus (positive heart 
function). Three weeks after the paraquat ingestion and while 
the pregnancy was progressing regularly the patient underwent 
abortion with general anesthesia and as low as possible oxygen 
supply. Paraquat was determined in the conseptus (paraquat in 
tissues and fluid from the conseptus 0.25 and 0.05 µg/ml, 
respectively). The patient was allowed to go home on the 28th 
day and was examined again one and three months later. Table 
1 depicts the paraquat levels during clinical treatment. At the 
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beginning and the end of each hemoperfusion (HP) blood 
samples were taken for the determination of paraquat in the 
plasma. Every day the paraquat in the urine was evaluated 
(Table 1). 

The levels were determined with the method of HPLC (High 
Pressure Liquid Chronatography). 

The teratogenicity of paraquat has been in question. Traces of 
paraquat were seen to pass transplacentally in the mouse when 
large doses were given, leading to increased fetal death rate, but 
no specific fetal abnormalities. 

Cases 2-3 
A male (case 2), 43-years-old and a female (case 3), 38-years 

old, were found dead in the country side and in a house, respec
tively, by relatives. Approximate time elapsed from paraquat 
ingestion to death was estimated within hours. Paraquat levels 
in the autopsy specimens are shown in Table 2. Large quantities 
of paraquat (20 and 30 grams) were extracted from the stomach 
contents. 

Case 4 
A 33-year-old male, pharmacist, psychotic patient irregularly 

under medical treatment was admitted to the University Hospi
tal by relatives seven hours after ingestion of about 150 ml of 

Table 1. � Paraquat levels in the plasma and urine (µg/ml)jrom 
a patient (case I) taken before the start (a) and during (b) the he
mope可usion sessions 
Day Plasma (a) Plasma (b) Urine (a) 

I st 4.8 0.1-0.50 8.2 
2nd 1.7 0.08-0.21 0.24 
3rd 1.5 0.05-0 62 0.12 
4th 1.2 0.05-0.30 0.05 
5th 0.9 0.02-0.15 0.2 
6th 0.8 0.025-0.10 0.02 
7th ND ND ND 
8th 0.5 0.025 0.01 
ND - Not determmed 

Table 2. — Paraquat concentrations in autopsy specimens from 
cases 2 (*) and 3 (**) µgig, µglml 

＊＊ 

Kidney 807 185 blood 
lung 479 95 vitreous humour 

165 
45 

liver 206 88 cerebrospinal fluid 7.4 
thyroid 6.4 
mid-brain 11 
spleen 180 
epinephron 210 
ND - Not determined 

32 unne 530 
ND spinal medula 9 
45 testis 21 

brain 

＊＊ 

73 
18 
ND 
250 
ND 

16 



Penetration (l pesticides in the human reproductive system. Presentation of case reports 87 

paraquat solution. His clinical status was good; haemodynamic 
instability and dysponoea were not observed. A paraquat test in 
the urine was strongly positive. Soon after, stomach lavage with 
normal saline bentonite and lactusole solution was performed. 
Manito] and Lassix were in」ected intravenously for diuresis. 
One hour after admission, the patient started haemosorbtion
haemolysis sessions with the subclabian double-lumen catheter. 
Duration of the sessions: !st - 2nd day, 12h, 3rd day, 3h (death). 
The procedure consisted of blood perfusion simultaneously and 
initially through the absorbent filter (Absorba 300, CabroR) and 
after through the dialyser (Cuprophan, ST15 TravenolR). The 
patient died during therapy due to circulation collapse and 
multi-organ dysfunction. Paraquat levels (µg/ml) in the serum 
and urine before (a) and during (b) the sessions are as follows: 
serum 1st day 5.0 (a), 2.7 (b); 2nd day 4.7 (a), l .7 (b); 3rd day 
5.2 (a) 3.3 (b); urine !st day 12.8 (a), 5.5 (b); 2nd day 12.5 (a), 
3.2 (b); 3rd day 4.5 (a). Autopsy arterial blood paraquat level 
was 4.5 µg/ml. Paraquat levels in thyroid and testis autopsy spe
cimens were 0.8 and 1.3 µg/ml, respectively. 

Discussion 

The data of the paraquat analysis in autopsy specimens 
and the case histories suggest that when large doses of 
paraquat solutions are ingested (100-250 ml) death 
results within minutes to hours depending on various 
factors (immediate or following vomiting, early first aid, 
general status of the person, clinical treatment). Accor
ding to our records patients having ingested more than 
100 ml were admitted to the hospital alive even 7 to 8 
hours after ingestion, although the outcome was finally 
fatal. Proudfoot's Scherrmann's, or Hart's curves of sur
vival and Severity Index of paraquat poisoning and Toxi一
cological Index of paraquat could be used in most pre
sented cases to predict the outcome of poisonings. It is 
also known that ingestion of small but potent amounts of 
paraquat may produce symptoms of poisoning 4 to 5 days 
later with a fatal outcome. 

Case 1 is the first one of paraquat poisoning during pre
gnancy described in Greece and is one of the rare cases 
in the literature where the outcome of the fetus was not 
fatal. It is known that paraquat not only crosses the pla
centa, but is also concentrated to a level 4-6 times that of 
the mother [9]. The usual total outcome for the fetus sug
gests that it may be of value to consider early removal of 
the fetus by surgery in order to remove this poisonous 
reservoir from the mother. Rapid development of multi
ple organ failure is apparent in the newborn after birth in 
spite of the initial good Apgar score. The rapid changes 
in blood flow to the neonatal lung after birth enhance the 
active transport and accumulation of paraquat in lung 

tissue [ 1, 2]. Moreover, the fetus can be seen as a deep 
compartment of the mother, which results in the slow 
excretion of paraquat back into the maternal circulation 
[8]. 

The fetus seems to tolarate the paraquat intoxication 
while it is dependent on the placental circulation if it is 
at an early gestational age, but delivery and exposure to 
atmospheric concentration of oxygen, or a gestational age 
greater that 30 weeks, both result in rapid manifestation 
of the effects of paraquat poisoning. It has been sugge
sted that the lung may be protected against pulmonary 
toxicity until the appearance of type II pneumonocyte 
activity late in gestation, at around 28 to 32 weeks [3]. 
Surgery and recuscitation of the infant, add to the 
problem of anesthesia in a situation when oxygen admi
nistration is contraindicated. 

Data from an extensive study with samples from 
humans with occupational exposure to such substances 
and a correlation of these results with fertility and other 
similar problems is needed. 
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