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Although extensive work has been done on the toxicity of mercury
and its compounds, very little is known about their effect on the
reproductive cycle. The available investigations largely pertain
to mammals (LAMPERTL & PRINTZ 1973, 1974). 1In pregnant mice, ra-
diocactive phenylmercuric acetate is found to accumulate in several
areas of the brain including the hypothalamus (BERLIN & ULLBERG
1963). In hamster, LAMPERTI & NIEWENHUIS (1976) suggested the pos-
sibility of mercury acting through the hypothalamo-pituitary-gonad
axis.

More and more mercuric compounds are entering the aquatic system and
large carnivorous fishes are known to accumulate the highest concen-
tration of methylmercury (UNEP/WHO 1976). Hence, in fisheries de-
velopment point of view, it is important to know the effects of mer-
cury on the reproductive cycle of fish. As such observations on the
reproduction of fishes are negligible, this investigation was under-
taken to study the changes in the gonadal cycle in response to pro-
longed exposure to small quantities of mercuric chloride (MC). 1In
this paper, histological changes occurring in the ovary, testis, and
pituitary of Channa punctatus in response to continued exposure of
0.01 ppm of MC for six months are described.

MATERTIALS AND METHODS

In this investigation, more than 40 adult C. punctatus weighing 40
to 50 g and measuring 8.5 to 10.5 cm in length bought from the Var-
ansi fish market were used. They were acclimated to laboratory con-
ditions for 10 days before starting the experiment. They were di-
vided into two groups of 20 fish each and constituted the experimen-
tal and the control groups. The experimental group was kept in a
large glass aquaria having 0.01 ppm of MC which was changed every
alternate day after feeding. This experiment was started on January
1,.1982 and terminated on June 30, 1982, They were sacrificed by
severing the head. The gonads and the pituitary intact with the
brain were fixed in Bouin's fluid and Bouin's sublimate, respect-
ively. Paraffin sections were cut at 5mm thickness, and the gonads
were stained with Mayer's haemalum using eosin as counter stain. Pi-
tuitaries were stained with lead haematoxylin-periodic acid-schiff-
Orange G (PbH-PAS-0G), Alcian Blue (AB)-PAS-0G and Mallory's triple
stain. The gonadosomatic index (G.$.I1.) was calculated using the
formula:

0007-4861/83/0030-0024 $01.00
© 1983 Springer-Verlag New York Inc.



Total Gonad Weight
Total Body Weight

X 100

P-Value for G.S.I. was calculated by Student's t-test.
RESULTS

The gonadal cycle of C. punctatus is divided into five growth phases,
namely stages I, II,III, IV, and V which are typical of the teleosts.
They denote resting, recrudescence, preparatory, mature, and depleted
phases, respectively, These fish were exposed to 0.01 ppm of MC in
January when the gonads were in the resting stage, and the experiment
was terminated in June when the gonads of the control fish were in
the mature phase. The ovary of the exposed fish had only stage I oco-
cytes (Fig. 2). In the control fish, the majority of the oocytes
were in the preparatory and mature stages (Fig. 1). The testes of
the MC-exposed fish were in the recrudescence stage. Their tubules
were filled with secondary spermatogonial cells. The involuted in-
active interstitial cells were grouped together at the intertubular
junction (Fig. 3) 1In the control testes, active spermatogenesis was
evident, and sperm were also seen in the lumen of the tubules (Fig.4).
The interstitial cells exhibited activation in comparison to the ex-
perimental fish, characterised by large rounded nuclei with prominent
nucleoli(Fig. 4). G.S.I. of the ovary of the control and experimental
fish calculated in June are 1.81 * 0.23 (mean * SD) and 1.22 * 0.25
(mean %* SD), P=0.034) whereas that of the testes are 0.16 * 0.03
(mean * SD) and 0.088 * 0.021 (mean * SD), P=0.06, respectively. Al-
though 0.01 ppm of MC could inhibit the growth of gonads in spite of
the favourable environmental conditions of the breeding season, no
obvious sign of degeneration was evident in them.

In C. punctatus the gonadal growth cycle could be correlated with the
changes in the gonadotrophs of the pituitary. 1In the control fish
having mature gonads, the proximal pars distalis (PPD) is dominated
by the actively secreting hypertrophied vacuolated gonadotrophs (Fig.
5). In the experimental fish, the gonadotrophs are small, inactive
and fewer in number (Fig. 6), which compares well with the resting
phase condition in the gonadal cycle. In the treated fish as in the
resting phase the somatotrophs predominate in the PPD but they are in
a state of involution characterised by small irregularly shaped nuc-
lei and scanty cytoplasm (Fig. 6) which is very unlike the controls
(Fig. 5).

DISCUSSION

In hamster, mercury causes inhibition of follicular maturation, mor-
phological prolongation of the corpora lutea, and fluctuation in the
levels of progesterone in the plasma and corpora lutea (LAMPERTI &
PRINTZ 1973). According to the above authors, mercury may have a
direct effect on the ovary, pituitary, or hypothalamus. Mercury is
known to react with the sulfhydryl groups on the cell membrane and
impair its function (ROTHSTEIN 1959; PASSOW et al. 1961)., NORSETH
{1968) has reported accumulation of mercury in lysosomes and mito-~
chondria, which inhibits active transport and cell function.
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Control ovary showing large number of stages IIT and IV
oocytes. X50. :

Ovary of mercuric chloride treated fish showing only stage
T oocytes. X50.

Testis of treated fish showing tubules filled with sperm-—
atogonial cells, Arrows show inactive interstitial cells.
X 50.

Control testis showing active spermatogenesis and presence
of sperms. Arrows show active interstitial cells. X 50.
Proximal pars distalis of the control fish showing groups
of large vacuolated gonadotrophs (arrows). Arrow heads
indicate somatotrophs. PbBH-PAS-0G. X 750.

PPD of treated fish showing groups of small gonadotrophs
(arrows) and somatotrophs with small irregular shaped
involuted nuclei (arrow heads). PbH-PAS-0G. X750.
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As mercury is selectively taken up by some neurons of the hypothal-
amus (CASSANO et al. 19663 NORDBERG & SERENIUS 1969) including the
arcuate nucleus (LAMPERTI & PRINTZ 1974) which is responsible for
the synthesis of gonadotropin releasing hormone. Its involve-

ment in inhibiting gonadal growth through hypothalamo-hypophyseal
gonadal axis is also suggested (LAMPERTI & NIEWENHUIS 1976). MC in-
duced .changes in some brain enzymes are reported in Heteropneustes
fossilis (SASTRY & SHARMA 1981). Although the pituitary-gonadal re-
lationship in the fishes is well established (review PICKFORD & ATZ
1957; SAGE & BERN 1971; HOLMES & BALL 1974), our knowledge about the
different hypothalamic nuclear centres controlling varied endocrine
functions in this species is incomplete. In the control C. punct-
atus, the presence of the mature oocytes could be correlated with
the presence of large number of actively secreting gonadotrophs in
the proximal pars distalis. In those exposed to MC the gonadotrophs
are inactive and less in number which corresponds with the resting
phase condition. The involuted state of the somatotrophs in the MC
exposed fish indicates an inhibition of the growth process in gen-
eral.

Progressive spermatogenesis and formation of sperm were noticed in
the testes of the controls; whereas in those exposed to MC, only
secondary spermatogonia were seen filling up the tubular lumen. The
intertubular interstitial cells of the controls showed signs of ac-
tivity whereas those of the experimentals were involuted. The in-
hibition of the gonadal growth is reflected on the G.S.I. also.

This study shows that continuous exposure to 0.01 ppm of MC inhibi-
ted gonadal growth probably through the pituitary-gonadal axis with-
out any obvious sign of degeneration.

Acknowledgements. We are grateful to the Council of Scientific and
Industrial Research of India for providing financial assistance.

REFERENCES

BERLIN, M. and S. ULLBERG: Arch. Environ. Health 6, 602 (1963).

CASSANO, G.B., L. AMADUCCI, P.L. VIOLA: Rev. Pat. Nerv. Ment. 87,
214 (1966).

HOLMES, R.L. and J.W. BALL: In The Pituitary Gland, A Comparative
Account. Cambridge University Press, London (1974).

LAMPERTI, A.A. and R.H. PRINTZ: Biol. Reprod. 8, 378 (1973).

LAMPERTI, A.A, and R.H. PRINTZ: Biol. Reprod. 11, 180 (1974).

LAMPERTI, A.A. and R. NIEWENHUIS: Cell. Tiss. Res. 170, 315 (1976).

NORDBERG, G.F, and F. SERENIUS: Acta Pharmacol. Toxicol. 27, 269
(1969). o

NORSETH, T.: Biochem. Pharmacol. 17, 581 (1968).

PASSOW, H., A. ROTHSTEIN, T.W. CLARKSON: Pharm. Rev. 13, 185 (1961).

PICKFORD, G.E. and J.W. ATZ: In Physiology of the Pituitary Gland
of Fishes. New York, New York Zoological Society (1957).

ROTHSTEIN, A.: Fed. Proc.uég, 1026 (1959).

SAGE, M. and H.A. BERN: Internat. Rev. Cytol. 31, 339 (1971).

SASTRY, K.V. and K. SHARMA: Matsya 7, 66 (1981).

UNEP/WHO: Environmental Health Criteria I, Mercury, World Health
Organization, Geneva (1976).

27



