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ABSTRACT

Adult Chamna purceatus, rsated at sublethal concanteation of CUCL, Pa(NO, L and LaSt),
for 10, 20, 30 and 40 days of cxposure exhibited marked chunges in tolal WEBC count of blood.
Significant decrense in the value was observed as a result of toxicity of all three heavy metal salts.

Although a slight increase in the values aller 30 and 40 days weatment of CAO aod PROSOL apd
30 days wemtment of Zp50, was obzervad in comparison o their shorel exposurcs, bui normal

control values were not recovered,

INTRODUCTION

The earth crust 15 minde up of 20 different chemacal elements. While many of them e
essential for the sustenance of organisms, a few like cadmium, lead and zinc are harmiul (o hem,
Though zinc s i toxic element, it is essential in traces for growth and weell being of animals with
an important role in metabolism (Ansari et al. 1975), Changes in conditioned reflexes at low
levels of exposure to lead (Gusev 1960) have been reported. These heavy metals, in subacute
concentrations, get gradually intensificd in varous aquatic organisms and reach to the higher
trophic levels through food chains (Ziko et al. 19799, resoliing i alteration in growts (Crandall
and Goodnight 1963), reproduction and maturty (Albasier and Lloyed 19823 as well as i
varous vital physiological and biochemical paramelers.

Changes in blood parameters huave been observed in Dshes and other vertebrates following
exposure to toxicants by many workers (Mc Kim et al. 1983-8%, Bhaleroa et ul. 1986, Beena and
Viswaranjan 19387, Banerjee and Kumar 1988, Das and Kaviraj 1990, Ruparclia eg al. 1991}
However, most of the studies are on high concentration with short exposure of txicants, an
unusual condition for natural enviromment. In the present paper, effects of tinee heavy meral salts
namely cadmium chloride, lead nitrate and zinc sulphate have been studied at then sublethal
concentrations i.e. 10 ppm, 6 ppin and 10 ppm respectively after 10, 20, 30 and 0 davs of
exposure on lecocytes of Channa punciaries.

MATERIAL AND METHODS

More than 106 live adult specimen of Charea panctatas, weigling 70520 & and measuring
1542 em were procured from local fish dedler. ln the laboralory, the fsh were acelimatized for
a week, Acclimatized fish were divided oo Four groups of 25 specimen cach and kept i four
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glass aquaria (60 L), Group A served s control and the fish of group B, C and [3 were wreated
with CdCL (10 ppm), PhING,), (6 ppm) and ZnSO, (10 ppm) respectively. Long term experiment
of 40 days was performed during which the fish were fied by pieces of goat liver and earthwornms
daily. Water ol aguaria was renewed on alternate days (o avoid the adverse effects of faecal
mateer. Throughout the experiment same concentration of toxicants was maintained. The blood
samples from control and weated groups of fish were collecled in vials, contining 5% EDTA,
an anticeagulant, after 10, 20, 30 and 40 days of experiment by cutting the caudal peduncle of
fish. Enmumneration of tial WEBC count of blood was made by usual haematological methods.
Changes in the values were expressed in percentage and also tested for their significance using
' test

RESULTS AND IMSCUSSION

The total WBC count in the blood of 10, 20, 30 and 40 days control fish were 39,275,
40,025; 30200 and 38475 cells/mm? respectively (Table 1)

Tahle |.  Totad WBC count {cellsfmm?) in nirmal and in C-;iCEz, Ph(NO, ), and ZnS0O), treated fish Charrsa
punctaius along with percent of decrease in parentheses. (Values are the means of 4 observations
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In C'4C), wreated fish, after W) days exposure, the value decreased to 34,975 cells/mm”.
AL 20 days the value decredsed further but after 3 days it increased slightly in comparison to
20 days. At 40 days of exposure, it again declined o 31,700 cells/mm’,

In PbINO,), treated fish the value decreased to 31,250 cells/mm’ after 10 days, but it
gradually increased 1o 34,350 cells/mm? after 40 days of exposure remaining for below the
control level

In ZnS0O, treated fish also the value decreased at 10 days of exposure, but increased
slightly and gradually after 20 and 30 davs reaching 34,100 cells/mm?® at 40 days.

Similar decrease in total WBC count in blood of Channa punctatus (Blukev) has been
reported by Natrajan (1981) following lethal (LC_) and short term exposure (48 hrs) of metasystox.
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Sublethal doses of some organophosphorus insacticides on Channa punctates also revegled
similar deerease in WHC count (Lone and Javed 1976}, In an study of independant and commped
oxicity of carbaryl and penthoate on Channa punctatus by Sambasiva Rao and Ramana Rao
(1986), a similar decrease in WBC counl was observed. The observations made by Ahmad and
Ahsun on Amphipaows cichia are also in confonmity with the decreasing trend of WBC as an
effect of heavy metal toxicity similar 10 msectcides and pesticides.

After 10, 20, ) and 40 days of treatment with 10 ppm cadmivm chloride 148,
(p<0.02) 25.93% (p < 0.001); 17.15% (p < (.01} and 17.604% (p < (001} decrease respectively
in the WDBC count was noticed while at the same interval of treatment by 6 ppm of lead nitrate
the decrease was of the order of 20043% (p < (L0 Y 156 1% (p < 0.01); HLT2% (p < 0,01) and
11 50HE {p < (K01} respectively, The 1O ppm concentration of zinc sulphate resulted in the
reduction of WHC count by 9.70% (p < 0U02); 18.2005% (p< (L001); 8.20% (p< .02} and 11.37%
(p < (LO17 after 14, 20, 30 aod Hr days of exposure,

The decrease in ot WEC count in the present investigation shows that the fish looses
its pesistance and is highly susceptible to the stress cowsed by the heavy metal salis. Morcover
slight increass in value during the experiment Cat longer exposures), shows that the fish endevours
o combat toxicant stress in dug course,
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