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Case Report

 A Case of Poisoning in a Man who Drank a Nutrition 

Supplement Containing Methomyl, A Carbamate Pesticide
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Abstract A 50-year-old man was admitted to the emergency room complaining oppres-

sion on his chest, sweating and vomiting. He had drunk a 30 ml volume nutrition 
supplement 60 minutes before. As myosis and decrease of serum choline esterase activity 
were observed on admission examination, poisoning was suspected and toxicological 
analyses were carried out on the heeltap of the drink. Drug screening by gas chromato-
graphy-mass spectrometry (GC/MS) revealed the presence of methomyl and the concen-
tration of methomyl in the heeltap determined by liquid chromatography was 2.1 mg/ml. 
Methomyl concentrations in the serum and urine were determined after converting 
methomyl to its oxime form followed by derivatization and GC/MS. Methomyl concen-
tration in the serum collected 6 hours after ingestion was 0.63 ,ug/ml, and that in the urine 
collected 7-20 hours after ingestion was 0.10 pg/ml. Based on these values and reported 
data, the amount of methomyl contaminated to the drink was considered to be a toxic 
dose.
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Introduction

 Poisoning from food or drinks 

contaminated with toxic substances occa-

sionally happens and can be life-threaten-

ing. In such cases, identification of the 

contaminated poison and estimation of the 

amount of poison ingested by the patient are 

important for clinical and forensic aspects. 

 Methomyl, a carbamate insecticide, is one 

of the poisons used for such purposes, and 

several disaster cases have been report-

ed')-3). Although methomyl poisoning is 

one of the most common poisonings in

Japan, and 533 fatalities were reported dur-

ing the last 7 years of 1997-20034), only a few 

cases described the concentrations of meth-

omyl in biological fluids5)-6> 

 Here we describe a patient with a severe 

illness after ingesting a nutrition supple-

ment drink which contained methomyl. 

The amount of methomyl ingested was esti-

mated from the analyses of biological fluids 

of the patient as well as the heeltap of the 

drink.

Case Report

A 50-year-old Japanese man was admit-
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ted to our emergency room at  11  : 25 a.m. 

complaining oppression on his chest, sweat-
ing and vomiting. He had drunk a 30 ml 

volume nutrition supplement 60 minutes 

before. 
 On admission, his blood pressure was 142/ 

97 mmHg and pulse rate was 74/min. 
Myosis (1.5 mm diameter in both pupils) 

and clouding of consciousness was apparent. 
Laboratory tests showed hypopotassemia 

(2.9 mM/i, normal range 3.6-4.9 mM/1) and 
decrease of serum choline esterase (ChE) 

activity (54 U/1, normal range 107-233 U/1). 
There were no abnormal findings on the 

electrocardiogram and head CT scan. 
However, urinary and fecal incontinence, 

vomiting, and severe bradycardia (30-40/ 
min) occurred at 1 p.m. Myosis continued 

(1.0 mm diameter in both pupils) at that 
time. After emergency treatment, the state 
of patient gradually recovered and he com-

pletely recovered by 7 p.m. 
 Since, the transient vagotonic state and 

decrease of serum ChE activity were the 

main symptoms, acute pesticide poisoning 

was suspected and toxicological analyses 
were carried out. Drug screening was con-

currently done on the heeltap of the drink in 
the Forensic Science Laboratory and on the 

serum and urine samples of the patient in 

the Department of Forensic Pathology and 
Sciences, respectively.

Toxicological Examination

Reagents

 Methomyl and p-hydroxybenzoic acid 

ethyl ester were purchased from Wako Pure 

Chemical Industries (Osaka, Japan) and N-

(tert-Butyldimethylsilyl)-N -methyltrif luor-
oacetamide (MTBSTFA) used for tert-

butyldimethylsilyl (tBDS) derivatization 
was from Tokyo Kasei Kogyo (Tokyo 

Japan). Extrelut ® Refill Pack was pur-

chased from Merck (Darmstadt, Germany). 
The powder (5.0 g each) was packed in a 

1.8 cm diameter glass column, and a prepar-

ed sample was directly applied to the col-

umn without steps of conditioning. Dich-
loromethane, ethyl acetate, chloroform 

were distilled prior to use. Other chemicals 
used were of analytical reagent grade.

Biological samples

 The serum and urine samples we used for 
making calibration curves were obtained 

from healthy volunteers, and serum and 

urine from the patient were collected in the 
hospital at 6 (serum 1) and 24 (serum 2) 

hours after ingestion and 7-20 (urine 1), 20-

22 (urine 2), and 22-24 (urine 3) hours after 
ingestion, respectively. All samples were 

kept at -20°C until analysis.

High performance liquid chromatogra-

phy (HPLC) determination of methomyl 

in the heeltap of the drink

 The heeltap of the drink was ten-fold 

diluted with distilled water and 10 pl aliquot 
of the solution was directly applied to an 

HPLC apparatus. 
 The apparatus used was a Shimadzu LC 

9A high performance liquid chromatograph 

(Shimadzu, Kyoto, Japan) with a UV detec-
tor. The UV wavelength was set at 240 

nm. The analytical column was a 

Shimpack CLC ODS (4.6 mm x 150 mm, 5 

,um, Shimadzu, Japan). The column was 
eluted with 10 mM phosphate buffer (pH 
2.6) -acetonitrile (8 : 2 v/v) at a flow rate of 

0.6 ml/min.

Determination of methomyl in the 

serum and urine of the patient by gas 
chromatography-mass spectrometry 

(GC/MS)
Methomyl concentrations in the serum
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and urine of the patient were determined by 
our  method') except for the internal stan-

dard (IS). P-Hydroxybenzoic acid ethyl 
ester served as IS ; Briefly, methomyl in the 

serum or urine was converted to its oxime 
form by sodium hydroxide. The solution 

made acidic with hydrochloric acid was 

poured into a column packed with 
Extrelut®. Methomyloxime and p-hydrox-

ybenzoic acid were eluted from the column 
with the mixture of dichloromethane-ethyl 
acetate-chloroform (65 : 25 : 10), transfor-

med to tBDS derivatives, and analyzed 
using GC/MS. 

 Conditions of GC/MS ; The apparatus 

used was a Hewlett Packard 5989A GC/MS 
system. A fused silica capillary column 

HP-1 (Agilent Technologies, 12 m X 0.2 
mm I.D., 0.33-,um film thickness) coated 

with 100% dimethylpolysiloxane stationary 

phase was used. Splitless injection mode 
was selected with a valve off-time of 2 min. 

Helium was used as a carrier gas, at a flow 
rate of 1 ml/min. The operating tempera-

tures were as follows : Column 80°C 

(2 min)-(20°C/min)-250°C (2 min), injection 

port 250°C, transfer line 280°C. The follow-
ing ions were used as quantifier and quali-
fier ions : m/z 162 and 121 for methomyl 

and m/z 223 and 280 for the IS, respectively.

Results and Discussion

Screening of drugs

 The heeltap solution (<1 ml) of the nutri-
tion supplement drink (Fig. 1) was slightly 

acidic (pH 3-4) and coloring tests for para-

quat, anion-exchange surfactant, azide and 
hypochlorous acid were all negative. Drug 

screening by GC/MS on the chloroform 
extract of the heeltap solution revealed the 

presence of methomyl, a carbamate pesti-
cides. 
 On the other hand, qualitative analyses of

Fig. 1
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The same type of nutrition supple-

ment drink as that taken by the 

patient

paraquat, organophosphorus pesticides, and 
amino acid herbicides on the urine 1 showed 

negative results. Abused drug screening by 
Triage ® was also negative. Although poi-

soning by organophosphorus pesticides or 

carbamate pesticides was suspected based 

on symptoms of the patient, no pesticides 
were detected by drug screening using GC/ 

MS. As carbamate pesticides are unstable 
to heat in GC analysis at low concentration, 

decomposition of the drug in biological 
fluids was suspected. Therefore, serum 

and urine samples were submitted to our 

procedure') developed for trace analysis of 
methomyl in biological materials. Meth-

omyl was first converted to methomyloxime 

and submitted to GC analysis, since meth-
omyloxime was much more stable than 

methomyl itself. As shown in Fig. 2, meth-
omyl was clearly detected from the serum 1 

and urine 1. Methomyl was not detected in 

the serum 2 and urine 2-3. 
 Based on the above results, contamination 

by methomyl was proven, and clinical symp-
toms of the patient such as vomiting, sweat-
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Fig. 2 GC/MS chromatograms of the derivatized extract from 50 ,u1 serum 1 and 
200 ,u1 urine 1 of the patient (M : methomyloxime-tBDS, IS : benzoic acid-
tBDS)

ing, bradycardia and myosis were consid-

ered to be related to this chemical.

Concentration of methomyl in the 

heeltap of the drink

 The concentration of methomyl in the 

heeltap solution was 2.1 mg/ml. This 
result indicated that approximately 63 mg 

of methomyl was included to the 30-ml 

volume drink. Buchholz et al. reported 
an outbreak of food-borne illness associated 

with methomyl-contaminated salt which 

occurred at a Thai restaurant in central 
California'. 

 The patients reported nausea, dizziness, 
abdominal cramps, headache, vomiting and 

so on. Based on the detailed investigation 

of the case, they estimated the oral toxic 
dose of methomyl causing illness in 50% to 

be 0.15 mg/kg of body weight (estimated 
range, 0.09-0.31 mg/kg). The dose in our 

case (Ca. 1 mg/kg) was much higher than 

this level, but did not reach the fatal dose of

12-15 mg/kg8).

Concentrations of methomyl in the 

serum and urine of the patient

 Methomyl concentrations in the serum 1 

collected 6 hours after ingestion was 0.63 

,u g/ml, and that in the urine 1 collected 7-20 
hours after ingestion was 0.10 ,ug/ml. 

 In spite of many fatalities due to meth-

omyl, the concentrations of methomyl in 

biological fluids have been reported in lim-
ited cases. A pilot whose plane crashed 

while spraying methomyl had a postmortem 

blood methomyl concentration of 0.57 ,ug/ 
m19). An individual who attempted suicide 

by taking 2.25 g of methomyl and survived 
with intensive care including, gastric irriga-

tion, had a blood methomyl concentration of 
1.6 pg/ml after 6 hours°. Blood methomyl 

concentrations in 7 adults who died after 

accidental or intentional ingestion of an 
overdose averaged 25.6 ,u g/m1 with a range 

of 1.6-57 ,ug/ml6)io> Thus, the blood con-
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centration in our case  (0.63 pg/ml) was 
considered to be toxic but not at a fatal 

level.

Conclusion

 Based on clinical and toxicological inves-

tigations, the diagnosis was methomyl poi-

soning, and the amount of drug in the nutri-

tion supplement drink was the toxic dose. 

This is a unique case report where identifi-

cation of the contaminated poison and esti-

mation of the amount of poison ingested 

were elucidated from the analyses of both 

the heeltap of the drink and biological fluids 

of the natient.
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(和文抄録)

カーバメー ト系農薬メソ ミルが混入 された

栄養 ドリンク剤の飲用 による中毒の一例

1)九州大学大学院医学研究院法医学分野,

2)福岡県警察科学捜査研究所,
3)九州大学病院救急部

工 藤 恵 子1),樋 田 義 博2),財 津 昭 憲3),井 上 裕 匡1),

辻 彰 子1),石 田 知 己1),池 田 典 昭1)

30m1容 量 の栄養 ドリンク剤 を飲用 した50

歳男性が胸苦 しさ,発 汗,吐 き気 を訴 え急患 と

して搬送 された.入 院時の検査 で縮瞳 と血清 コ

リンエステ ラーゼ活性 の低下 が認 め られたた

め農薬 中毒 を疑い,飲 み残 しの ドリンク剤 と患

者 の血清お よび尿 について分析 を行 った.ガ ス

クロマ トグラフィー/質 量分析(GC/MS)に よ

る薬毒 物 ス ク リーニ ングで飲 み残 し液 か ら

カーバメー ト系農薬 メソ ミルが検出され,そ の

濃度 は液体 クロマ トグラフィーによる定量分

析で2.1mg/mlで あった.

さらに患者 の血清 お よび尿 中の微量 のメソ

ミル をオキシム体 に変換後誘導体化 す ること

でGC/MSで 定量 した.飲 用か ら6時 間後 の

血清中メソ ミル濃度 は0.63μg/ml,7～20時

間後の尿中濃度 は0.10,ug/mlで あった.こ れ

らの数値 は摂取致死量 といわれ る12～15mg/

kg,過 去の中毒死 の平均血液中濃度25.6μg/

mlの いずれ よりもかな り低い値 であ り,メ ソ

ミルの混入量 は中毒 レベ ルである ことが判明

した.


