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Histopathological alterations induced in the liver
of an estuarine mullet, Liza parsia by
mercuric chloride and DDT
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ABSTRACT

Liza parsia were exposed to HgCl, (acute, 1.0 ppm; sublethal, 0.5 ppm) and
DDT (acute, 0.1 ppm) for 15 days. In control mullets, the liver was comprised
of polygonal hepatocytes with centrally placed nucleus. Exposures to HgCl,
and DDT induced dilation of blood sinusoids, vacuolization and granular
degeneration of hepatocytes. The complete necrosis of hepatocytes at places
(focal necrosis) and fibrosis were noticed on day 15 in the experimental fishes.
Blood sinusoids also depicted complete disorganization by close of the

experiment.

Introduction

Mercury (Hg), the most toxic and
non-essential heavy metal, has a wide
distribution in earth's crust and aquatic
environments (Ruvio, 1972). With its
extensive uses in various industries for
preparation of medicines and a large
number of insecticides, fungicides and
bactericides, its concentration is in-
creasing in the aquatic ecosystem (FAO,
1986). Recent studies have shown the
distribution and/or accumulation of Hg
in the water, sediments, zooplankton
and fish of Indian seas (Singbal et al.,
1978; Kureishy et al, 1979, 1983;
Sanzgiry et al., 1979, 1988; Krishna-
kumar and Pillai, 1990). Though the
levels of Hg in fish is far below the
recommendations made by WHO, there
are certain 'hot spots' of mercurial
pollution off Bombay, Karwar and be-

tween Mangalore and Calicut of the
west coast (Tejam and Halder, 1975;
Singbal et al., 1978; Zingde and Desai,
1981; Sanzgiry et al., 1988) and Adyar
(Madras) as well as Rishikulya (Orissa)
estuaries of the east coast of the country
(Nammalwar, 1985; Zingde, 1989). Fur-
ther, there exist reports on the presence
of DDT in water and sediments from
Bay of Bengal (Sarkar and Sen Gupta,
1980; Sen Gupta and Qasim, 1985).
Since liver is an important target organ
affected by pollutants in freshwater fish
(Bhattacharyaet al., 1975, 1985; Dubale
and Shah, 1979a, b; Naidu et al., 1983;
Sultan and Khan, 1983; Gill et al.,
1990), an attempt was made to record
the histopathological changes in the
hepatic tissue of the estuarine mullet,
Liza parsia, exposed to mercuric
chloride (HgCl,) and DDT.
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Materials and methods

Immature specimens of Liza parsia
(Hamilton - Buchanan) (average length
6.5 cm, weight 5.8+£0.8 g) were collected
from the Chinese dip net at Fort Cochin
(09° 57' 06" N, 76° 14' 2" E) and were
transported to the laboratory. They
were kept for acclimatization in aquaria
of 120 litre capacity containing well-
aerated sea water (salinity 28 ppt,
average water temperature 26°C) for a
period of one week prior to use. There-
after, they were randomly divided into
4 equal groups of 40 specimens each and
subjected to the following treatments:

Group A : Fishes were maintained in
sea water and served as

control.

Group B : Mullets were exposed to
acute concentration (1.0
ppm, two-third of LC50
value for 96 hrs) of HgCl, in

sea water.

Group C : Fishes were exposed to the
sublethal concentration of
HgCl, in sea water (0.5
ppm, one-third of LC50

value for 96 hrs).

Mullet were treated with
acute concentration (0.1
ppm, one - half of LC50
value for 96 hrs) of DDT.
DDT was initially dissolved
in acetone and the required
concentration was main-
tained by adding sea water.

Group D :

The media were renewed every alter-
nate day. The fish did not accept
formulated feed under the experimental
condition and dead fishes were removed
from the study.

Five specimens each from all the
groups (A, B, C, D) were killed on days
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2, 4, 7, 10 and 15 of initiation of the
experiment. Their liver were surgically
removed and fixed immediately in freshly
prepared aqueous Bouin's solution. Af-
ter 24 hrs, the tissue were washed
thoroughly in running tap water, dehy-
drated in ascending series of alcohol,
cleared in xylene and embedded in
paraffin wax at 60°C. Serial sections
were cut at 6p and stained in
hematoxylin - eosin (H & E). The cells
were measured along its long and short
axes with the help of ocular micrometer
and the mean values were recorded.

Results

Liver of control Liza parsia com-
prised of continuous mass of hepato-
cytes arranged in irregular cords. The
hepatic cells were large and polygonal
in shape with almost centrally placed
nucleus. The cytoplasm of hepatocytes
stained homogenously with eosin (Fig.
1). Hepatic cells measured 6-8 and 4.5-
6 p in long and short axes, respectively.
A large number of blood sinusoids were
also seen around the hepatocytes.

Not much of changes were noticed in
the liver of fish on day 2 of HgCl, or
DDT treatments. Thereafter, all the
mullets exposed to the toxicants exhi-
bited hepatopathy. On day 4, a slight
dilation of blood sinusoid was observed
in 0.5 ppm HgCl, treated fish, however,
this change was more marked at 1.0
ppm concentration (Fig. 2). In DDT -
treated fish, bile canaliculi appeared
more prominent due to accumulation of
secretion and in a few hepatocytes signs
of vacuolization appeared resulting in
the displacement of nuclei towards the
periphery (Fig. 3). By day 7 of HgCl,
treatment, vacuolization was more pro-
nounced and pycnotic changes were
observed in the nuclei. Also, blood clots
were frequently seen in the sinusoids
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Heseussion

Histological structures of liver of the
arine moullet, Lize parsic, are
almost similar to those described for a
number of freshwater teleosts namely
Salmo clarkii (FEller, 1971, Channa
punctatis

(Anees, 1978: Dubale and
Shab, 1979 a, b; Bhattacharya et ol
19885), Carassius auratus (Sultan and
Khan, 1983), Oreochromis mossambicus
(Naidu et al., 1983), Salmo salar and S,
gairdener:  (Roberts, 1989). However,
we could not find any pancreatic tissue
in the liver of Liza parsia as reported in
Clarias batrachus (Bhattacharya et al.,
1875)  and  Channa punctotus
(Bhattacharya ef al., 1985).
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Fig. 3. Liver of Liza parsia on day 4 of DDT
(0.1 ppm) treatment depicting the accumu-
lation of secretion in the bile canaliculi
{arrow). Some hepatocytes exhibit the
displacement of nucleus towards the pe-
riphery. H & B

Sow BOO.

Helmy et ol (1979 and Krishna-
kumari ef of. (1943) have demonstrated
the toxicity of Hg in the estuarine fishes
Liza macrolepis and Therapon jarbua,
respectively. Our studies revealed that
both HeCl, and DDT induced pathologi-
cal changes in the liver of Liza parsia.
Jackim et al. (1970) have shown that the
galts of Ph, Hg and Cu caused detrimen-
tal effects on the hepatic enzymes in
Fundulus heteroclitus. Dubale and Shah
(1979 a) reported degenerative changes
like wvacuolization of cyvtoplasm  and
shrinkage in nuclel of Channa punctaius
exposed to varying concentrations (0.001,

Fig. 4. Liver of Liza parsia showing cyvtoplas-
mic vacuolization and pyenotic nuclel (ar-
row) on day 7ol HgClL (1.0 ppm) treatment,
Also, mark the enlarged blood sinusoids
(Bs), H & F. x 500,

0.02, 0.05 ppm) of ecadmium nitrate
Destruction of cytoplasmic materials
and wvacuolization of hepatoeyvies of
Carassius auratus in response to acute
(1000 ug/y  and chronic (100 um/l)
exposures of CuS0, were observed by
Sultan  and Khan (1983} Liver of
Sarotherodon (Oreochromis)
mossambicus exhibited engorged blood
sinusoid, vacuolization, granular degen-
eration of hepatocytes, cedema, focal
necrosis and proliferation of fibroblasts
to lethal (1.5 ppm) and sublethal (0.1
ppm) HgCl, treatments (Naidu et al.,
1983). Recently, Bhattacharva et al
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Fig. 6. Liver of Liza parsic  exhibiting
complete necrosis of the hepatoeytes and
disorganization of sinusoids by day 15 of
DDT (0.1 ppm) treatment. H & . x 500,

Histopathological changes in the liver
of freshwater fishes caused by pesti-
cides/insecticides intoxication have been
recorded by Gill ef ol (1990). Eller
(1971) observed swollen hepatocytes
and progressive degeneration of liver of
the cutthroat trout, Salmo clarkii, ex-
posed to high levels of endrin. In
Channa punctatus, Anees (1978) re-
ported cytoplasmic granulation follow-
ing acute esposure to sublethal concen-
tration of dimethoate. Degenerative
changes were also noticed in Channa

punctatus in response to dieldrin,
lindane, endrin  and dimecron

mtoxications (Mathur, 1976; Sastry and



A.K. Pandey et al.

Sharma, 1978; Sastry and Malik, 1979).
Dubale and Shah (1979 b) studied
exhaustively the effects of malathion on
the hepatic lesions in Channa punctatus
and noticed an initial precipitation of
cytoplasmic materials, vacuolization and
shrinkage and disintegration of the
nuclei of hepatocytes. The treatments
elicited necrotic changes in the
hepatocytes at longer durations. Mathur
(1962) reported hepatic lesions in
Channa punctatus, Heteropneustes
fossilis, Trichogaster fasciatus and
Barbus stigma exposed to the varying
concentrations (3-60 ppm) of DDT. Our
results on the histopathological changes
in Liza parsic to 0.1 ppm DDT
intoxication correspond well with the
observations made in 1.0 mg/litre
malathion-treated Channa punctatus
(Dubale and Shah, 1979 b) because in
both these cases severe necrotic changes
were seen after day 7 of the experiment.
The present study clearly demonstrates
that the liver is an important target
organ for Hg and DDT pollutants in the
estuarine fish, Liza parsia.
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