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Acute gastroduodenal injury after
ingestion of diluted herbicide

pendimethalin

Tsukada K, Azuhata H, Katoh H, Kuwano H

ABSTRACT

The herbicide, pendimethalin, is used worldwide,
butits acute toxicity is not yet widely known. There
have been some reported acute pendimethalin
poisoning cases in humans and most of them
intentionally ingested the concentrated
formulation. We describe a 73-year-old man who
developed corrosive gastroduodenal injury after
accidental ingestion of the diluted (300 times
with water) pendimethalin formulation. He had a
history of reflux oesophagitis and had been taking
omeprazol (10 mg/day) for a year. He consumed
alcohol two hours after the accidental ingestion
and then had nausea and epigastric pain. Endoscopy
performed three days post-exposure revealed
gastroduodenal injury. As he had consumed
alcohol every day for years and had no history of
gastroduodenal ulcer, the accidentalingestion may
be associated with this injury. He was successfully
treated by increasing his dosage of omeprazol (20
mg/day) for two weeks. This case indicates that
ingestion of a small quantity of pendimethalin can
provoke gastroduodenal injury.
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INTRODUCTION

Pendimethalin is a widely-used herbicide for the control of
annual grasses and certain broadleaf weeds in commercial
crops.® It has been classified as a group C possible
human carcinogen by the United States Environmental
Protection Agency.® There are some reports of acute
pendimethalin poisoning in humans, and most cases
have followed the deliberate ingestion of a concentrated
formulation of pendimethalin.® We report a patient who
suffered gastroduodenal injury after accidental ingestion

of a diluted pendimethalin formulation.

CASE REPORT

A 73-year-old man used the commercial herbicide (30%
of pendimethalin and 55% of xylene, BASF Agro 1.td,
Tokyo, Japan) and accidentally ingested a small quantity

Fig. | Endoscopy performed on day three post-exposure shows
multiple erosions in the (a,b) stomach and (c) duodenum. (d)
Reflux oesophagitis (Los Angeles classification A) was observed.

of its dilution (300 times with water) on June 2, 2007. He
had a history of reflux oesophagitis and had been taking

omeprazol (10 mg/day) for a year. He had consumed
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Fig. 2 Endoscopy performed after 14 days of treatment with
oral omeprazol shows no mucosal injury in the (a,b)} stomach,
(c) duodenum, or (d) oesophagus.

alcohol every day for years and had no history of
gastroduodenal ulcer. Endoscopy (in December 2006 and
in March 2007) had revealed grade-A reflux oesophagitis,
but no gastroduodenal lesion. As he had no symptoms or
signs, he consumed a meal along with some alcohol (about
60 g ethanol in 300 ml) two hours after ingestion. He
then suffered nausea and epigastric pain, and underwent
endoscopy on June 5, 2007. Endoscopy showed grade 2b
injuries in the stomach (Figs. la—b) and duodenum (Fig.
1¢) by Zargar et al’s modified classification.” There was
grade-A reflux oesophagitis (Los Angeles classification)®
(Fig. 1d). After receiving an increased dose of omeprazol
(20 mg/day) for two weeks, he underwent endoscopy
again. There was no mucosal injury in the gastroduodenal
lesion (Fig. 2).
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DISCUSSION

Chuang et al reported 71 pendimethalin poisoning cases
in Taiwan.® They reported that 20 of the cases had no
symptoms or signs, 38 had mild effects such as nausea,
vomiting and sore throat, and seven had effects such
as severe retching, haematemesis and seizures. Four
patients died as a result of also taking other herbicides
and because of inadequate airway management. Their
patients had ingested a concentrated formulation and the
average ingested amount was 106.1 ml. In our patient,
the pedimethalin formulation was diluted 300 times with
water and the ingested amount was very small. He had
a long history of alcohol intake and no history of peptic
ulcer. He had symptoms just two hours after accidental
ingestion. These indicate that the diluted pendimethalin
may have played a pivotal role in this patient As
pendimethalin has cytotoxicity in the mammalian
system,”® combined pendimethalin-ethanol exposure
may have led to the gastroduodenal mucosal injury.
Another possible mechanism is that this formulation also
contains 55% of xylene and it may have played a pivotal
role in the mucosal injury. As Xylene is a component of
gasoline and its ingestion irritates the gastric mucosa,”
it may have exacerbated the ethanol-induced mucosal
injury. It has been reported that oesophageal injury
frequently occurs in patients with oral toxication of acid
agents or of glyphosate-surfactant,*® but there was no
remarkable mucosal damage in the oesophagus of this
patient. Although the possibility that other factors caused
mucosal injury cannot be completely excluded, combined
herbicide/ethanol exposure might have played a pivotal
role in this patient. This case indicates that ingestion of
a small quantity of herbicide-pendimethalin can cause
gastroduodenal injury and that physicians should pay

more attention to these patients.
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