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ABSTRACT: N, N-diethyl-m-toluamide (DEET) levels in postmortem specimens of stomach and
contents, blood, liver, and urine are reported following ingestion of the compound. DEET was
analyzed by gas chromatography with an OV-101 column and a nitrogen phosphorus detector.
The presence of the compound in the four postmortem specimens was confirmed by mass spec-
trometry.
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N, N-diethyl-m-toluamide, commonly known as DEET, is a widely used insect repellant.
The acute oral LDsy for rats has been found to be 2000 mg/kg [1], and its ingestion can cause
central nervous system disturbances [2]. The study of the pharmacology and toxicology of
DEET has been mainly restricted to animal subjects [/, 3,4], but in 1979, Wu et al reported on
the characterization of the urinary metabolites of DEET in a human volunteer after topical ap-
plication [5]. There have been at least six cases in the last five years of brain disorders
associated with the use of DEET [6-8]. Two of these cases were fatalities in which the subjects
were said to have suffered from a “toxic encephalopathy” associated with the use of DEET
[6,7].

This laboratory recently received postmortem specimens from the body of an 18-year-old
woman who was killed by an oncoming train. Screening tests on the liver specimen revealed the
presence of DEET (Kovat’s Index 1540). Further analysis showed that the deceased had in-
gested the compound and that no other poisons or drugs were found.

DEET has been reported to produce toxic effects, but there is a lack of data in the literature
on human tissue levels following ingestion. The levels of DEET found in the postmortem speci-
mens of the abovementioned case are therefore reported here.
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Experimental Procedures

Materials

All chemicals and solvents were of analytical grade. DEET was obtained from Sterling Phar-
maceuticals, Sydney, Australia. The purity was found to be 98.6% using a British Pharma-
copoeia (BP) method [9]. A stock standard of 1 mg/mL in hexane was diluted with hexane to
give a 0.1-mg/ml. quantitative solution.

The phosphate buffer (pH 9) was 14.2 g of disodium hydrogen phosphate in 100 mL of dis-
tilled water.

Instrumentation

The gas chromatograph (GC) was a Hewlett-Packard 5730A equipped with an auto sampler
and coupled to a nitrogen-phosphorus detector, Model 18789A. The GC column used was a
2.0-m by 1-mm inside diameter glass column packed with 3% OV-101 on Chromosorb-WHP,
100-120 mesh. The carrier gas was nitrogen at a flow of 30 mL/min. The temperature settings
of the GC were: injector 250°C, detector 300°C, and oven 160°C.

The gas chromatograph/mass spectrometer (GC/MS) was a Hewlett-Packard S985A fitted
with a 25-m by 0.31-mm fused silica capillary column coated with a cross-linked methy! silicon
phase. The carrier gas was helium at a flow of 2 mL/min. The oven temperature was 100°C ini-
tially for 1 min, with a 16°C/min rise to 270°C. The electron impact mode was used.

Extraction Procedure

Tissues

Ten grams of minced tissue were homogenized with thirty millilitres of distilied water. Five
millilitres of 10M hydrochloric acid were added, mixed, and filtered. The filtrate was made al-
kaline by the addition of 5 mL of 60% potassium hydroxide and then transferred to a 50-mL
screw cap glass centrifuge tube. Five millilitres of hexane were added and contents gently
shaken for two minutes. The mixture was centrifuged for S min at 2000 rpm. An aliquot of the
hexane was then directly injected into the GC.

Blood and Urine

To a 3-mL specimen, in a 15-mL screw capped glass centrifuge tube, 1 mL of pH 9 buffer was
added. The solution was vortexed and 1 mL of hexane added. The contents were extracted by
gently shaking for 2 min. The mixture was centrifuged for S min at 2000 rpm. An aliquot of the
hexane was then directly injected into the GC.

Results and Discussion

Quantitation of the specimens was by peak height relative to the working standard. The ex-
perimental results are shown in Table 1. Recovery experiments were performed on demineral-
ized water and blank postmortem tissue specimens by spiking them with known amounts of
DEET. The recovery levels and the corrected experimental results for the case are also shown in
Table 1.

Although these recovery levels were not high, when DEET was extracted from demineralized
water (pH 13) into hexane a recovery of 90% was obtained. Hexane was chosen as the extrac-
tion solvent as it gave clean dry extracts which were amenable to direct injection using a
nitrogen phosphorus detector.
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TABLE 1—Recoveries and levels of N,N-diethyl-m-toluamide (DEET) found in postmortem specimens.

DEET Levels Corrected
Specimen DEET (Found) % Recovery for Recovery
Stomach and contents 460 mg 60 767 mg
Liver 23 mg/kg 45 51 mg/kg
Blood 2.7 mg/L 40 6.8 mg/L
Urine 0.3 mg/L 70 0.4 mg/L

A mass spectrometric analysis confirmed the presence of DEET (molecular ion of M T 191)
in all four postmortem extracts.
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