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Abstract
The carbamate aldicarb (Temik1) is a highly toxic (LD50 = 0.9 mg/kg oral in rats) insecticide often used in agriculture.

The authors present a fatal intoxication case with aldicarb, in a 24-year-old male, under police custody in the island of S.

Tome and Prince (STP), in Africa. He was found 3 h after his arrest, lying on the floor of his cell, unconscious, frothing at the

mouth, and entered into the hospital already dead. Aldicarb analysis was carried out by high-performance liquid chromato-

graphy, with a post-column derivatization system (with o-phthaldialdehyde and 2-mercaptoethanol, under alkaline conditions at

80 8C) with fluorescence detection at lex = 339 nm and lem = 445 nm.

The toxicological analysis revealed toxic concentrations of aldicarb in the post-mortem samples: blood (6.2 mg/ml), stomach

(48.9 mg/g), liver (0.80 mg/g), kidney (8.10 mg/g), heart (6.70 mg/g) and urine (17.50 mg/ml). It was also detected to be the same

substance in a grey granulate powder supplied by criminal authorities of that country, as a probable substance ingested by the

victim.

The toxicological analysis results, the autopsy findings and the information given, allowed us to conclude that death occurred

due to an aldicarb acute intoxication. Although the case suggested a suicide, particularly based on the known information and on

the high aldicarb concentration found in the stomach, it was not possible to indicate precisely its etiology (suicide or homicide).
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1. Introduction

Aldicarb (propanal, 2-methyl-2-(methylthio)-O-[(meth-

yl-amino) carbonyl] oxime) is a systemic carbamate used in

agriculture as insecticide and nematicide, is hazardous by

dermal, oral or subcutaneous exposure routes. Aldicarb is

known to be highly toxic (LD50 = 0.9 mg/kg orally for rat)

[1], therefore is commercialised as a dust-free, granulated

material (Temik1) [2].

Carbamates are potent cholinesterase inhibitors as orga-

nophosphates, although they are of shorter duration, with a

reversible toxic action [3,4].
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A few cases of aldicarb poisoning have been described,

eight nonlethal [5–12] and one reporting a fatal intoxication

case [13].

The authors present the first fatal case of aldicarb poi-

soning detected in the Forensic Toxicology Laboratory of

Coimbra’s Delegation of the National Institute of Legal

Medicine (NILM).

Aldicarb was determined by liquid chromatography with

post-column derivatization reaction and fluorescence detec-

tion [14].
2. Case report

A 24-year-old male, under police custody in the island of

S. Tome and Prince (STP), in Africa, was found 3 h after his
eserved.
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arrest, lying on the floor of his cell, unconscious, frothing at

the mouth, and was therefore submitted to the hospital where

he arrived already as a cadaver. Autopsy was performed 3

days after death, by local experts, and one second autopsy

which was carried out by a forensic expert from the NILM,

eight days after death, due to a request by the Government of

the Republic of STP. At autopsy, the external examination

revealed marked cyanosis and absence of traumatic injuries.

The internal examination revealed a small amount of grey

pap with a sandy aspect and a suggestive smell, dark fluid

blood and generalized visceral congestion. No signs of

violence were observed. A grey granulate was supplied

by the criminal authorities of STP, locally called as ‘‘rats

poison’’. Being of easy acquisition, it could have been the

eventual toxic taken by the victim.

Post-mortem samples submitted for toxicological analy-

sis were blood, stomach, liver, kidney, heart and urine. A

granulate powder was also submitted to analysis.
3. Materials and methods

3.1. Chemicals

Acetonitrile and methanol of HPLC-grade, concentrated

hydrochloric acid and dichloromethane LiChrosolv1 were

obtained from Merck (Darmstadt, Germany). Water was pur-

ified by a Milli-Q system obtained from Millipore (Molsheim,

France), ortho-phthaldialdehyde (OPA), 2-mercaptoethanol

(MCE), sodium hydroxide and sodium sulphate anhydrous

were supplied by Merck (Darmstadt, Germany). Sodium

tetraborate decahydrate of analysis-grade and the aldicarb

standard were obtained from Riedel-de Haën. Stock solution

(1 mg/ml) was prepared in acetonitrile and stored at 4 8C.

Standard working solutions were prepared from stock

solution at concentrations of 5–50 mg/ml diluted with water,

which had been acidified to pH 3.0 with concentrated HCl.

The mobile phase was filtered with a 0.20 mm Schleicher

& Schuell filter and degassed in an ultrasonic bath for 15 min

just before use.

3.2. Instrumentation

The chromatographic system used was a Waters Carba-

mate Analysis System including a Model 600E Multisolvent

Dellivery System Controller, Fluid Handling Unit with

integral post-column reaction system at 80 8C and a 7125

Rheodyne injector with a 10 ml loop. The mobile phase was

a nonlinear gradient of water/methanol/acetonitrile, with a

flow rate of 1.5 ml/min. The separation was performed on a

Waters carbamate analysis column, C18 (3.9 � 150 mm,

4 mm) at 25 8C. Scanning Fluorescence, model 470

(Waters), lex = 339 nm and lem = 445 nm was used. Mil-

lennium Software version S/S 2010 ADD (Waters) was used

to control the system, acquisition and data processing, by an

interface SAT/IN.
3.3. Sample preparation

Control and calibration samples were prepared by spik-

ing drug-free post-mortem blood samples with standard

solutions.

Post-mortem samples were extracted three times with

dichloromethane and filtered by sodium sulphate anhydrous.

Supernatants were evaporated to dryness under a slow

stream of nitrogen, at 40 8C. The dried extracts were recon-

stituted with 250 ml water (pH 3) and an aliquot (10 ml) was

injected into the HPLC system.
4. Results and discussion

Calibration curve of aldicarb in blood samples was linear

over a concentration range of 0–50 mg/ml, with a correlation

coefficient of 0.9998. The detection limit (LOD) of aldicarb

was 1 ng/ml.

The toxicological analysis of the post-mortem samples

revealed toxic concentrations of aldicarb: blood (6.2 mg/ml),

stomach (48.9 mg/g), liver (0.80 mg/g), kidney (8.10 mg/g),

heart (6.70 mg/g) and urine (17.50 mg/ml). Aldicarb was also

detected in the granulate powder. Sam Hoai Ngo [13] reported

a fatal case with this carbamate with a post-mortem blood

concentration of 11 mg/ml. Aldicarb concentrations obtained

in our fatal case may reflect a phenomenon of post-mortem

redistribution, reported by several authors [15–18], due to the

range of time between death and autopsy sampling.

The forensic pathologist noticed that 8 days after death,

the corpse was in excellent condition, without any sign of

putrefaction although he has been submitted to a previous

autopsy. It is also to emphasize that the weather conditions of

the region, temperature and relative humidity favour the

rapid growth of putrefactive phenomena in the corpse, which

allow us to reinforce the conclusion that the high toxicity of

aldicarb prevented a post-mortem bacterial proliferation.
5. Conclusion

The toxicological analysis results, the autopsy findings and

the information obtained, allowed us to conclude that death

occurred due to an aldicarb acute intoxication. Although the

case suggested a suicide, particularly based on the known

information and on the high aldicarb concentration found in

the stomach, it was not possible to indicate, precisely, the

etiology of death (suicide or homicide).
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minação múltipla por cromatografia lı́quida de alta resolução

com detecção por fluorescência, Boletim de Medicina Legal e

Toxicologia Forense XII (1) (1998) 187–193.

[15] D.J. Pounder, G.R. Jones, Post-mortem drug redistribution: a

toxicological nightmare, Forensic Sci. Int. 45 (1990) 253–263.

[16] A.L. Pelissier-Alicot, et al., Mécanismes de la redistribution
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