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In the middle of the last decade, the trace amounts of organo-
chlorine insecticides (OCI) stored in people living in various areas
of the world appeared to us (3) of enough epidemiological signi-
ficance to consider OCI as "current constituents of the human body".
Field studies on humans reported the accumulation of OCI in the body
of people of all ages and in the fetus, its crossing of the placental
barrier and its presence in milk. Experimental studies in animals
and findings in humans revealed that organochlorine insecticides are
potent hepatic microsomal enzyme inducers, capable of quantitatively
altering the response to some xenobiotics (drugs and toxic compounds)
and to naturally occurring compounds in the animal body (e.g. steroid
hormones) as well as influencing certain endocrine and immunological
homeostatic processes.

At the same time, experimental evidence of the capacity of OCI
to increase tumour incidence in laboratory animals was reported
(1,2),

Such findings raised concern about potential hazards of OCI to
human health. Among the steps considered necessary for control of
this hazards was the assessment of the extent to which OCI are stored
in various populations and the features of this process. In this
regard, the World Health Organization - Internationa Agency for Re-
search on Cancer, Lyon - launched a program for assessing the storage
of organochlorine insecticides in several areas of the world that
- would serve as an orientative baseline for prospective studies on
this subject. This paper reports the findings obtained by investiga-
ting OCI storage in the general population of Uganda.

Materials and Methods

A total of 75 samples of adipose tissue were collected during
autopsy. Al1 the specimens were sampled during 1969-70 from persons
1iving in the Kampala area, who had no known occupational exposure
to pesticides.
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The distribution of samples according to age and sex is
shown in Table 1. Samples of 1-2 gram adipose tissue were collected
in jars containing 10% formalin. Specimens of 500 mg adipose tissue
were extracted three times with a total of 20 ml petrol ether and
cleaned on an Ottawa Sand-Florisil colum. The extract was reduced
to 0.5 ml and injected into a gas chromatograph equipped with dual
electron capture detector and strip chart recorder.

TABLE 1

Distribution of Samples according to Age and Sex

Age in years Males Females Total
0-14 14 6 20
5 - 24 10 6 16
25- 44 15 7 22
45+ 10 7 17
Total 49 26 75

Results and Discussion

In 75 samples of adipose tissue, from people of the Kampala
area who had no known occupational exposure to insecticides, con-
centrations of DDT-derived material, the beta isomer of benzene
hexachloride, dieldrin and heptachlor epoxide were determined
(Tables 2-4),

Tables 2-4

In the 0-4 year age group, the mean total DDT was 2.3 ppm.
DDE averaged 59.6% of the total DDT-derived material. The total
p,p'-DDT averaged 2.2 ppm while the total o,p'-DDT constituted
0.06 ppm.

In the 5-24 year age group, the mean total DDT was 3.8 ppm.
DDE averaged 50.2% of the total DDT-derived material. The mean
total p,p'-DDT was 3.08 ppm and the mean of o,p'-DDT was 0.18 ppm.
There was a significant difference in the storage of total DDT be-
tween the 0-4 year and 5-24 year age groups, respectively (p < 0.05).

In the 25-44 year age group, total DDT averaged 2.9 ppm. DDE
constituted 63.2% of total DDT-derived material. The mean total
p,p'-DDT was 2.8 ppm and the mean of total p,p'-DDT was 0.14 ppm.
There was no significant difference in the storage of total DDT be-
tween the 5-24 year and 25-44 year age groups.
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In the group aged 45 years and over, the mean total DDT-derived
material was 2.4 ppm. DDE averaged 53.6% of total DDT-derived mater-
ial. The mean total p,p'-DDT was 2.2 ppm and the mean total o,p'-DDT
was 0.2 ppm.

Males stored larger amounts of DDT-derived material than females,
in all the age groups up to 45 years,

In all the age groups, dieldrin was stored at levels below 0.1
ppm and heptachlor epoxide below levels of 0.2 ppm. The beta isomer
of hexachloride was stored at levels below 0.1 ppm in all the age
groups, except for females aged 0-4 years, where a mean level of 1.3
ppm was found.

The findings reported in this paper indicated that in the group
aged 25-44 years, the mean DDT storage level was higher than in the
group aged 0-4 and 45 years and over, and statistically not different
from the 5-24 year age group.

On the whole, a relatively low storage level of DDT-derived

material was observed in people from Uganda (Table 5), when compared
to findings in other countries.

TABLE 5

Storage of DDT-derived Material in the Adipose Tissue of
25-44 year age group (ppm).

Country Total DDT
M+ F Males Females References

Nigeria 6.5 7.4 5.98 Wassermann et al (5)
Brazil 7.8 9.6 6.3 Wassermann et al (6)
Israel 14.4 15.9 12.6 Wassermann et al {9)
South Africa Wassermann et al (4)

White 8.5 10.5 6.6

Bantu 6.5 8.6 4.4
Thailand 13.0 15.5 10.2 Wassermann et al (7)
Kenya 4.5 4.6 4,2 Wassermann et al (8)
Uganda 2.9 3.6 1.2 This paper
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In studies carried out in about the same period, on people from
Kenya, Nigeria, South Africa, Thailand, Brazil, and Israel (Table 5),
we found that DDT-derived material tends to be stored at a higher
level in the adipose tissue of people of both sexes, aged 25-44 years,
when compated to lower age groups. In the 45 and over age groups,
the Tevel of DDT-derived material varies from country to country,
being higher or lower than in the 25-44 year age group. These feat-
ures of the storage of DDT-derived material in the general population
of several countries, led us to the conclusion that the 25-44 year
age group is a useful indicator of the OCI storage level of a com-
munity and may be used for comparison with similar groups in other
countries.

Summary

In the framework of a WHO - International Agency Program for
Research on Cancer, people from five African, three Asian, and two
South American countries were studied for the storage level of or-
ganochlorine insecticide storage in the adipose tissue of Ugandans.

Specimens of adipose tissue (75) collected during autopsy from
Ugandans 1living in the Kampala area, who had no occupational exposure
to organochlorine insecticides were analyzed by the gas c¢hromato-
graphic method for organochlorine insecticides (DDT-derived material,
the beta isomer of BHC, dieldrin and heptachlor epoxide).

In the 0-4 year age group, DDT-derived material averaged 2.3 ppm;
DDT constituted 59.6% of total DDT. In the 5-24 year age group,
total DDT averaged 3.84 ppm. DDE constituted 50.2% of total DDT.
In the 25-44 year age group, total DDT averaged 2.9 ppm DDE con-
stituted 63.2% of total DDT. In the 45 and over age group, total
DDT averaged 2.4 ppm and DDE constituted 53.6% of total DDT.

Dieldrin and the beta isomer of BHC were stored at levels below
0.1 ppm and heptachlor epoxide below Tevels of 0.2 ppm.

Males generally stdred more OCI than females.

Lower storage levels of total DDT were observed in the group
aged 45 years and over, when compared to the 5-24 and 25-44 year age
groups.

In comparison to other populations in Africa, Asia, and South
America, people from Uganda stored the Towest amount of OCI.
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It is proposed that the 25-44 year age group may characterise

the OCI storage level of a community since in this age group DDT-
derived material tends to be stored at higher concentrations in the
adipose tissue of people in several countries, when compared to
Tower age groups. (In the over 45 year age groups the level of DDT-
derived material varies from country to country being higher or
lower than in the 25-44 year age group.)
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