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Since organochlorine pesticides are offered for plant protection and
sanitation, there has been improvement in the control of pest populations
and spread of infectious born diseases vectors. Public health programms
in many developing countries including also Mexico, utilize these
measures as the pesticides of choice to control disease transmitting
organisms (Gutierrez Samperio et al. 1992).

Unfortunately, due to lipophilic properties, residues accumulate in the
food chain, exposing humans to high levels. Their dangerous vapors when
breathed affect mainly central nervous system causing chronic ill health
effects (Eto M 1990). The concentrations determined in adipose tissue of
human populations are the best indices in estimating the extent of
exposure and risk evaluation.

The purpose of this study was to determine the extent of DDT and HCH's
residues in the human adipose tissue. In total 90 human adipose tissue
samples were collected during the autopsies at the Institute of Forensic
Medicine in Veracruz during 1992.

MATERIAL AND METHODS

The following reagents- petroleum ether fresh distilied; sulfuric acid of
analytical grade and anhydrous sodium sulfate heated overnight at 650°C -
were purchased from J. T. Baker. Analytical standards of pp’-DDT, op’-

DDT, pp’-DDE, y-HCH, and B-HCH were purchased from Supelco, Inc.
Before analysis all reagents were tested for impurities by gas
chromatography.

The glassware was washed with chromic mixture, rinsed with distilled
water and petroleum ether, to make it suitable for pesticide residues
analysis.

The analyses were carried out on a gas liquid chromatograph, Varian
model 3300 equipped with a 83Ni electron capture detector and Varian
model 4400 Integrator. For pesticide separation a glass boro-silicate
column 200cm x 2mm id. packed with 1.5% SP-2250 + 1.95% SP-2401 on
100/120 mesh Supelcoport was employed. Operating condition were as
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follows ; nitrogen carrier gas at 20 mL/min; temperatures column 200 °C,
injector 250 °C,detector 300 °C and 1 uL injection volume.

Extraction and clean-up procedures were in accordance to our previously
described method (Waliszewski S M et al. 1982). The human adipose
tissue sample was ground with sufficient anhydrous sodium sulphate to
obtain a coarse powder which was placed into a chromatographic column
of 1 cm id. and 50 cm length and the organochlorine pesticides residues
were extracted with 150 mL of petroleum ether. The eluate was
concentrated in a rotary evaporator to aproximateily 30 mL. The fat content
was determined gravimetrically. Concentrated extract which contained
maximum 500 mg of fat was transferred into a 10 mL tube with a glass
stopper , 1 mL of concentrated sulphuric acid was added and the tube was
tightly stopped and vigorously shaken for 30 seconds. The contents were
left to phase separation and then the supernatant was dried by passing it
through a 3 to 5 gram layer of sodium sulphate which was then washed
with petroleum ether. The ether extract was rotary evaporated to a small
volume and the concentrated extract was transferred to a 1 mL volumetric
tube. The volume was adjusted with petroleum ether to 1 mL. Finally 1 pL
was used for gas chromatographic analysis.

A total of 90 samples of adipose human tissue were taken randomiy from
abdominal cavity at necropsy. The samples were kept glass jars, sealed
and immediately frozen and kept at -25°C until analysis.

RESULTS AND DISCUSSION

The resulting percentage of positive samples (mean values of 90 analysed
samples), their standard deviation (sd) and the ranges (minimal and
maximal levels) are presented in Table 1.

Table 1.Percentage of positive samples, mean and standard
deviations and ranges of human adipose tissue contamination

compound % positive mean + sd range
a- HCH 5.5 0.30+0.18 0.11-0.53
B- HCH 10.0 0.25+0.26 0.07-0.83
pp’-DDE 100.0 18.91 £2329 0.51-157.77
op’-DDT 54.4 1.19£2.37 0.20 - 14.57
pp’-DDT 100.0 4.72 + 9.39 0.20 - 55.17
total DDT 24.14+27.88 0.51-161.92

The concentration and frequency of «-HCH and B-HCH was very low. The
dominant determined compound found in the tissue samples was pp’-DDE
which constituted 78 % of pesticide The range of pp’-DDE concentrations
oscilated from 0.51 to 157.77 mg/kg. Comparing the DDT analogs, pp'-
DDT was the predominant with concentrations were three times higher
than op'-DDT.
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Table 2.DDT's concentration (mg/kg) found in human adipose tissue
according to sample origin.

ORIGIN pp’-DDE op’-DDT pp'-DDT total DDT
Veracruz city

nsp/nsa* 27/27 10/27 277127

min-max 1.39-38.78 0.20-3.14 0.20-55.17 1.99-93.95
x+ 8D 13.69+11.31 058 +091 491+ 11.96 18.77+21.29

Veracruz

suburban

nsp/nsa* 28/28 19/28 28/28

min-max  1.47 -157.77 0.20-14.57 0.20-33.93 1.67-161.92
x + SD 28.89+36.50 2.34+3.45 8.07+10.02 38.55+39.59

Veracruz

state

nsp/nsa* 20/20 12/20 20/20

min-max  0.99-4489 0.20-1.89 0.20-15.16 1.19-4593
X+ SD 14.10+10.97 034 +0.49 1.34+3.27 15.65+12.15
Foreign

nsp/nsa* 15/15 8/15 15/15

min-max 0.51-4064 020-0.84 0.20-21.72 0.71-52.40
x + SD 16.07£13.52 0.28+0.23 2.03+5.55 18.24+16.19

*nsp/nsa is the number of positive samples versus number of samples
analyzed.

The results were grouped depending on origin and are presented in Table
2. They show high DDT'’s concentration in Veracruz suburban population
where DDT has been used for a long time for control of malarial disease.
This population presented a very high pp’-DDE concentration ,the origin is
assumed to be from contaminated food consumption.The contamination
levels of the Veracruz city population is comparable with the foreign group
from other mexican cities .

The results grouped according to sex are presented in Table 3. The total
DDT’s concentrations were not significantly different ( p < 0.05 ) in relation
to sex but differences were observed relating to pp'-DDE concentrations. |t
could be probably caused by the differences in alimentary habituations
between women and men.

The results grouped according to age are presented in Table 4. The
highest concentration of DDT’s where found in the oldest over 50 years
(mean of 31.98 mg/kg) of the total DDT's where pp’-DDE constituted the
principal compound (86%). This population grouping followed by a young
group (2 -18 years old ) characterized by slightly lower DDT concentrations
compared to the oldest grouping. Moreover, this youngest group presented
the highest pp’-DDT concentrations indicating a greater direct exposure of
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youngest to the different sources of DDT. Alarming results were found in
the infant group (0 - 2 years ) which also included a new born baby with
102.21 mg/kg of the total DDT.

Table 3. Relation between sex and DDT's concentrations {mg/kg ).

SEX pp’-DDE op’-DDT pp’-DDT total DDT

females

nsp/nsa”* 25/25 14/25 25/25

min-max 0.51-95.01 0.20-3.14 0.20-33.31 0.71-102.21
x+ 8D 18.56+24.07 0.67+0.85 4.02+7.03 2287+28.15
males

nsp/nsa* 65/65 35/65 65/65

min-max  0.70 -157.77 0.20-1456 0.20-55.2 0.90-161.9
X+ SD 22.99+423.17 2.59+7.70 4.88 + 10.01 24.63+27.97

*nsp/nsa is the number of positive samples versus number of
samples analyzed.

Table 4. DDT's concentration ( mg/kg ) in adipose tissue according to age.

ORIGIN pp’-DDE op’-DDT pp’-DDT total DDT
0-2years
nsp/nsa* 15/15 7/15 15/15
min-max 0.51-85.8 0.20 -1.65 0.20 -16.45 0.71 -102.21
x + SD 12.35421.95 0.44 +0.53 2.64+4.26 15.20+25.76
2-18 years
nsp/nsa* 18/13 7/13 13/13
min-max 0.70-84.42 0.20-5.66 0.20-55.17 0.90-96.67
x+ SD 20.29+23.25 1.71+294 8.69+15.27 29.88+33.57
18-50 years
nsp/nsa* 40/40 25/40 40/40
min-max 0.99-9501 020-477 020-333 1.18-100.6
x+ 8D 16.12+16.72 1.833+3.05 438+897 21.31+219
over 50
years
nsp/nsa* 22/22 10/22 22/22
min-max 6.62-157.77 0.20-1.89 020-33.93 5.76 -161.92
X+ SD 27.62+431.98 0.81+0.92 4.00+7.69 31.98+33.99

*nsp/nsa is the number of positive samples versus number of samples

analyzed.
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Table 5. Relation between the cause of death and total DDT
content (mg / kg).

CAUSE OF DEATH TOTAL DDT
alcoholism 9.53
traumatism 15.54
suicide 18.24
pathologic 21.74
homicide 32.58
cardiovascular 50.62

The results grouped according to the cause of death are shown in Table 5.
These indicate that the highest total DDT concentration was found in the
adipose tissue of cadavers with the cause of death being cardiovascular
disorders.These resuits are in agreement with other studies (Szymczynski
et al. 1986) .

Presented in Table 6 is a summary of available human body burden with
organochlorine pesticide residues in the 1990’s. As can be observed,
high levels of organochlorine pesticides in Mexican population were
mainly of DDT and its metabolite DDE. The source of this contamination is
by DDT employed in the sanitary actions where inhaled DDT can be
accumulated, but also by its metabolite DDE consumed with food of
animal origin .
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