Bull. Environ. Contam. Toxicol. (1988) 41:227-232 *Environmental

© 1988 Springer-Verlag New York Inc. ;iContamination
iand Toxicology

Comparative Sublethal Ovarian Pathology of Some
Pesticides in the Teleost, Puntius conchonius Hamilton

S. Kumar and S. C. Pant

Department of Zoology, D.S.B. Campus, Kumaun University, Naini Tal—263 002,
U.P., India

The literature provides a great deal of information on
the acute toxicity of pesticides to non-target organi-
sms, particularly fish, Currently, a greater emphasis
is being laid on studying the sublethal effects of pe-
sticides since their concentrations, which are not im-
mediately fatal, are known to interfere with several
life processes of fish (Kumar and Pant 1984a, 1985),
Although some literature has accumulated on the suble-
thal histopathology of organochlorine and organophosp-
hate pesticides in fish (Konar 1970; Pimental 1971;
Lakota et al, 1978), yet very little is known about
their injurious effects on the gonads (Eller 1971;
Saxena and Garg 1978). The present paper embodies the
comparative ovarian pathology of two organochlorine
(aldrin and methoxychlor) and one organorhosphate (mo-
nocrotophos) pesticides in sublethal concentrations in
the freshwater teleost Puntius conchonius, The conce~
med pesticides are some of the most common aquatic
pollutants,.

MATERIALS AND METHODS

The sublethal ovarian pathology of the above mentioned
pesticides was studied by long-term static bioassays ,
lasting 4 months, Live P, conchonius, 5 x 0.4 cm long,
collected from the local lake and acclimatized to lab—
oratory environment for one week in tap water were
used in this study. In view of the long duration of
experiments, the fish were fed powdered bread cake on
alternate days. The sublethal concentrations of the
pesticides used in the present experiments (0,0466 ug/l
for aldrin; 0.00746 ug/l for methoxychlor and 53 ug/1
for monocrotophos) were equivalent to 1/3 of their 96-
hr TLm (median tolerance limit) values for the concer-
ned fish, estimated earlier (Pant 1982), Tap water was
used as the dilution fluid and the biocassay media were
changed every third day, The hardness of the bioassay
media was 310 mg/l as CaCO,, measured according to
APHA (1975)., For each pes%icide, a separate group of
24 test fish was used and another group of fish of
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even number served as the control lot, The ovaries
were collected from six specimens each belonging to
experimental and control groups for histological
examination at the end of 2,3 and 4 months of expo-
sure. These experiments were run concurrent to
those meant for evaluating the effects of sublethal
heavy metal poisoning on the gonads of the same

fish (Kumar and Pant 1984b) and had common controls.

The ovarian histology was examined after fixing the
material in aqueous Bouin's fluid and staining 7 um
thick sections with hematoxylin-eosin (H&E), Since
the histological changes were not atypical, the

e ffect was studied as the variation in the number of
oocytes on percentage basis, The classification of
oocytes was the same as in Kumar and Pant (1984b).
P-values for the differences between treated and
control groups were calculated according to Snedecor
and Cochran (1967).

RESULTS AND DISCUSSION

The concentrations of aldrin, methoxychlor and mono-
crotophos used in the present bioassays neither killed
the fish nor caused them any visible stress over the
entire experimental period of 4 months, The ovaries
of P. conchonius did not show oocyte maturation beyond
stage V in both the control and test specimens, Howe-
ver, in control fish, since there was a consistent
fall in the number of oocytes of almost all the stages
except stage 0-II with a corresponding rise in the
number of atretic oocytes, it appears that active
oogenesis did not occur under laboratory conditions
(Table I),

The pesticides are reported to hamper reproduction

both in piscine and non-piscine species, When the
guppies were chronically exposed to endrin, there was

a considerable reduction in the size of their second
litter (Mount 1962). A concentration of endrin which
produced only a partial kill in mosquitofish, resulted
into abortion in female survivors when they were again
subjected to the same concentration of this pesticide
(Boyd 1964), Among the non-piscine forms, there wag a
significant reduction in egg production by the sublethal
concentration of dieldrin in pheasants (Genelly and
Rudd 1956) and a reduction in sperm production by DDT

in bald eagles (Locke et al. 1966)., However, there
appears to be a great variability in the extent of gona-
dal poisoning by pesticides in fish, A chronic exposu-
re of cutthroat trout to endrin, which resulted in an
apparent damage to some oocytes, did not produce any
change in the testis of this fish (Eller 1971). Lindane,
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which is toxic to many fish (Brown 1978), was found to
be ineffective in inducing pathological derangements
in the gonads of rainbow trout (Billard 1978),

The present bioassay experiments have shown that all
the three pesticides viz., aldrin, methoxychlor and
monocrotophos are severe poisons to the ovaries of

P, conchonius even in sublethal concentrations, Al-
though no atypical variations were noticed in the
ovaries, vet the populations of oocytes of various
developmental stages in all the experimental female
fish had been significantly affected (Table I), The-

re was a sharp and progressive increase in the popu-
lation of atretic oocytes with all the three pesticides,
but the maximum atresia level of 22.51% was cbserved
following aldrin treatment for 4 months in contrast to
the control value of 9.62% for the same period (p<0.01).
Intoxication of the fish Tilapia leucosticta with the
sublethal concentration of Lebaycid (an organophosphate
pesticide) is reported to induce total atrophy with
almost no viable oocytes left in the ovaries of 90% of
treated specimens (Kling 1981), Contrary to this
condition, in present experiments, the atresia-inducing
effects of all the tested pesticides were manifested
selectively on different stages of ococytes, Stage V
oocytes of P. conchonius appeared to be most vulnerable
since, except in case of 2 month monocrotophos treat-
ment, they were found to have totally vanished from the
ovaries of all the test fish at all the observation
intervals, Stage IV oocytes were more susceptible to
methoxychlor and monocrotophos and their populations
had been significantly decreased in comparison to their
control counts (p<0.01) after 3 and 4 months of eXpo-
sure, After 4 months, they were not encountered at all
in methoxychlor treated fish. On the other hand, the
depletory effects on stage 0-I1I1 ococytes were exerted
only by aldrin and not the other two pesticides., Stage
IIT oocytes were interestingly not affected by any pes-
ticide at any stage, Under similar conditions as in
this study, the sublethal exposure of P, conchonius to
three heavy metals had resulted in total disappearance
of just one of the stages of oocytes (stage V) only in
one case i,e, after 4 months exposure to lead (Kumar
and Pant 1984b), The pesticides, therefore, appear to
be stronger gonadal poisons than the heavy metals for
this fish, .

In general, the organochlorine and organophosrhate pes-
ticides are neurotoxic poisons (Ware 1978) but their
mode of action with particular reference to the induce-
ment of gonopathologies in fish is not clearly underst-
ood. So far as the gonopathologies of heavy metals in
fish are concermed, they have been explained to be the
results of either altered lipid metabolism and steroid:
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synthesis (Sangalang and O'Halloran 1974) or the supp-
ression of the activity of pituitary gonadotrophs and
somatotrophs (Ram and Sathyanesan 1983), However, on
the basis of a selective damage of ococytes, a direct
adverse action of zinc, copper and lead on the gonads
of P, conchonius has been evidenced in our previous
study (Kumar and Pant 1984b), The present experiments
have also revealed that the populations of the wvarious
stages of oocytes are selectively damaged following
exposure of the same fish to aldrin, methoxychlor and
monocrotophos, The stage III oocytes were found to be
totally resistant to these pesticides whereas all other
stages were damaged to various degrees, This variabil-
ity is possibly the result of a direct and selective
action of pesticides on the ococytes of P. conchonius.
Had the effects of pesticides been mediated by an alte-
ration in steroid synthesis or in the secretion of pit-
uitary hormones, a more or less uniform pattern of
changes would have occurred in the ovaries of all the
treated fish, The present study also shows that the
organophosphate pesticides, which are generally consid-
ered to be milder than organochlorines, are also hazar-
dous to fish over long exposures,
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