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The extensive use of persistent organochlorine chemicals
(OCs), both in agriculture and industry, has lead to widespread
pollution of the environment, and residues of for instance DDT
and PCBs are found at all tevels of the food chain. Most
industrialized countries have imposed restrictions on their
use and disposal. In most developing countries, however,
persistent organochlorine pesticides (OCPs) are still in use.
Few data are available on the occurrence and levels of OCs in
the Kenyan aquatic ecosystems. Crocodiles are among the top
predators in aquatic ecosystems and should, therefore,
accumulate lipophilic persistent pollutants.

The accumulation of persistent lipophilic chemicals in yolk
and their subsequent elimination via eggs constitute an
important excretory pathway for these compounds in avian
species. Hence, the egg levels of OCs refiect the total body
burden of the laying bird and may indicate the extent of the
general contamination of a population with such compounds. As
crocodiles are egg layers and at the end of the aquatic food
chain, accumulation in and excretion via eggs of OCs are
likely to take place also in this species. The aim of the
present study was to generate data on the pollution levels of
OCPs in an aquatic environment in Kenya by analysis of eggs
from the Nile crocodile. In addition, an autoradiographic study
of the distribution of t4C- DDT in crocodile hatchlings was
included.
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MATERIALS AND METHODS

Eggs from the Nile crocodile (Crocodylus niloticus ) were
obtained from Lake Baringo, Kenya. They were kept in wet sand
for 8 weeks and thereafter kept frozen at -20 O0C until
analysis. For the chemical analysis the eggs (8) were
macerated in a glass tube using a scalpel. With slight
modification, the method described by Brevik (1978) was
applied for extraction, clean-up and the final analyses of the
samples. The modified method has been described in detail by
Skaare et al. (1988), where results on quality assurance
testing of the analytical method are included. The limit
of PCB quantification was 0.02 mg/kg fat. The PCBs were
determined with a gas chromatograph via pattern recognition
using the commercial standard Aroclor 1260R. The sum of as
many peaks as possible was taken for comparison. The method
of the US Food and Drug Administration (Sawyer 1978) was
followed for gquantification. Pesticides analysed included both
0,p” and p,p” isomers of DDT (1,1-(2,2,2-trichloroethylidene)-
bis-(4-chlorobenzene) and its metabolites TDE and DDE,
hexachlorobenzene (HCB), y-hexachloro-cyclohexane (HCH)
lindane, a-HCH, B-HCH, aldrin, dieldrin, endrin, oxychlordane
and transnonachlor. The limits of quantification were 0.01
mg/kg fat.

Eggs (6) from a crocodile farm in Mombasa, Kenya, were
hatched and kept under laboratory conditions at the Norwegian
College of Veterinary Medicine (Aulie et al. 1989). The mean
weight of the hatchlings was 62 g. At 4 weeks of age two of
the animals weighing 71 and 94 g were used for the whole-
body autoradiography study. '4C-DDT was obtained from The
Radiochemical Centre, Amersham, England. The specific
activity was 29.7 uCi/mmol, and the radiochemical purity 99%.
The animals were given a solution of the test substance in
peanut oil by gavage (5ml/kg). The dose administered was |
mg/kg corresponding to 83.4 uCi/kg. Two weeks later the
animals were euthanized by an intraperitoneal injection of
pentobarbital, embedded in a gel of carboxymethylcellulose
(1%), frozen at =75 0C in a bath of hexane and solid carbon
dioxide, and submitted to whole-body autoradiography (Ullberg
1954, 1977).
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RESULTS AND DISCUSSION

The main organochlorine contaminants found in the eggs were,
in order of magnitude, p,p"-DDE, p,p"-DDT, p,p"-TDE and dieldrin
(Table 1). Quantifiable amounts of PCBs, HCHs, aldrin, endrin,
oxychlordane and transnonachlor were not found. Total DDT
included about 80 % p,p'-DDE. About equal concentrations of
p,p"-TDE and p,p’-DDT were found in the samples. The mean
extractable fat % was 12.09+1.66.

Table 1. Levels (mg/kg wet weight, mg/kg fat weight in
parentheses) of total DDT (p,p’-DDT+1,11 p,p’-DDE+1.11 p,p’-
TDE) and dieldrin in 8 crocodile eggs!.

Total DDT 0.55+0.20 (4.43+1.19)
DDT/DDE 0.08+0.02 7
Dieldrin 0.03+0.02 (0.21+0.13)

I'The results are expressed as means = s.d.

The total DDT and dieldrin concentrations found in crocodile
eggs are more than 10 times higher than the corresponding
concentrations found in fish in Lake Nakuru in 1975 (Greichus
et al. 1978) and about half and 5% of the concentration in eggs
of free-range hens in Embu and Meru districts ( Kahunyo et al.
1988; Mugambi et al. 1989). DDE and dieldrin are the more
persistent metabolites of the insecticides DDT and aldrin,
respectively (Hayes 1982). Contamination of crocodile eggs
with DDE reflects either earlier exposure of the mother to
DDT, which has subsequently been metabolized to DDE and
retained in her body fat, or exposure of the mother to DDE as
such through consumption of foods of animal origin. Although
the present results reveal a low to moderate pollution by DDE
and dieldrin of the actual aquatic environment, the excretion
of these compounds via eggs implies the exposure of the
embryo from an early stage of development. Whether the actual
compounds exert any adverse effect on the embryo or the
developing hatchling is unknown.

A photopositive of a whole body autoradiogram of a crocodile
hatchling is presented in Fig. 1. As seen from the figure high
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Figure 1. Photopositive of an autoradiogram from a
crocodile hatchling two weeks after oral administration of 14C-
DDT. Light areas correspond to high levels of radioactivity.

levels of radioactivity are present in the yolk sac, the bile and
the liver. The strong radiolabellings in the bile and the liver
indicate that the hatchlings possess the ability to excrete
substantial amounts of 14C-DDT derived radioactivity via bile.
As toxic effects are subject to dose-response relationship,
this abitity might be of importance to the survival of the
crocodile hatchling in a polluted environment.
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