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STUDIES ON ZINC SULPHATE INDUCED ALTERNATION IN HEPATOSOMATIC INDEX AND
RENALSOMATIC INDEX OF AIR BREATHING FISH CHANNA PUNCTATUS (BLOCH)
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ABSTRACT The fresh water fish Channa punctatus when exposed to zinc sulphate concentration shows behavioral
changes with histopathological alternations in detoxifying organs. Treatment of the fish Channa punctatus with the
sublethal concentration of zinc suplhate resulted in statistically significant reduction in HSI in all three experimental
groups. Trunk kidneys of the fish exposed to sublethal concentration of zinc sulphate resulted in statistically
significant increase in RSI in all three groups of experimental fishes. These changes were time dependent.

KEY WORDS: Toxicity, Channa punctatus, zinc sulphate, LCsy, 96h

Introduction

Heavy metal contamination of aquatic ecosystem has long been recognized as a serious problem. Heavy metal
contamination may have devasting effect on ecological balance of recipient environment and diversity of aquatic
organism (Forambi et. al., 2007). These heavy metal pollution posses a great threat to fishes. When fishes are exposed
to great elevate level of metal in polluted aquatic ecosystem, they tends to take these metals up from their direct
environment (Hoo et. al, 2004). The fish constitutes a valuable commodity from the stand point of human
consumption. So the heavy metal contamination of fresh bodies and aquatic biota becoming a serious concern from
human health point of view. Heavy metal pollution of aquatic ecosystem poses a serious environmental hazard because
of their persistence and toxicity. These heavy metals are available in the water and are further added into aquatic
ecosystem as a result of direct input of atmospheric deposition, leaching of mineral and soil erosion due to rain water
which causes the hazardous effects on aquatic biota specially fishes (Mulley et. al, 1996). These heavy metal toxicants
are accumulated in the fish through general body surface which affect severally their life support system at molecular
biochemical levels. Once these toxic substance enters into body, they damage and weaken the mechanism concerned
leading to physiological, pathological and biochemical disorders (Arasta et.al. 1999).

Most trace metals are important for the customary functioning of the physiological processes in fish. Abnormal high
concentration of metals can, however cause cellular and histological changes. Exposure of fish to Zinc can result in
damage of organs and various behavioral, physiological, biochemical changes (Heath, 1995) with alternation
inhepatosomatic and renalsomatic indices. Although Zinc is an essential element for living organisms, its presence in
fresh water in higher concentration has long been known to have toxic effect of varying intensities.

Hence the present study was aimed to investigate the toxic effect of zinc sulphate on Somatic indices of detoxifying
organs of fresh water fish Channa punctatus at laboratory condition.

MATERIAL AND METHODS

The air breathing fish Channa punctatus were obtained from local sources. They were treated with 0.5 % KMnO4 for
five minutes for dermal disinfection. Then they were acclimatized for period of fortnight to laboratory condition and
were feed on small pieces of earthworm. The fish weighing 50 + 2.5 g were selected for the experiment. The
physicochemical parameter of the aged tap water was determined periodically as per standard methods (APHA 1998).
The Zinc

sulphate (ZnSO,.7TH,0) was selected as a heavy metal toxicant for the experiment. Static bioassay was carried out as
per Standard Method (APHA 1998) to determine 96 h LC50 (Table.1).

The fishes are exposed to different concentration of zinc sulphate for 96 hours. The acclimatized 10 fishes were
transferred to glass aquaria (60 x 30 x 30 cm) containing 25 liters of toxicant treated water. The fish were fed (25 mg /
earthworm / gm fish / day) once in a day.Observations were made for 24 hours, from which the different concentrations
were selected for the full scale experiment; behavioral changes in the fishes were observed and recorded. 5 fish in each
group were tested for histopathological studies of the fish liver. Student ‘t’ test was performed on the data of HSI and
RSI as given by Fisher (1950).

Table 1: Physicochemical Parameters of water
(i) pH 75405
(i) Temperature 23°C+1°C
(iii) Dissolved oxygen | 6.5 + 0.3 mg/L
(iv) Total hardness 232 + 3 mg/L
) Total alkalinity 243 + 3 mg/L
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Calculation of HSI and RSI
Hepatosomatic Index (HSI):
The Hepato-Somatic Index was determined (Htun-hun, 1978) as:

liver weight
HSI = ——=EL x 100
body weight

Renalsomatic Index (HSI):
The Renal-Somatic Index was determined (Htun-hun, 1978) as:

Kidney weight
RSI= —— 2280 5 100
body weight

RESULTS AND DISCUSSION

During the course of experiments no mortality were recorded in control and experimental fishes exposed to sub lethal
concentration of zinc sulphate. Certain changes were observed in the coloration, feeding behavior and activeness of the
fishes. Both the types of fishes initially became more active but later their activity ceases. The fish's coloration fades a
little, fluctuating responses were observed in feeding behavior. Table2 shows the Hepato-somatic and Renal-somatic
indices recorded from control and exposing Channa punctatus to sub lethal concentration of zinc sulphate for 10 days,
20 days and 30 days. The following results were obtained-

Table 2. The HSI and RSI of control and ZnSO, treated fish Channa punctatus.

Duration HSI RSI
Control Experimental Control Experimental
10 Days 1.292 + 0.076 0.751* + 0.034 1.238 + 0.026 1.362* + 0.036
20 Days 1.276 + 0.042 0.706* + 0.028 1.314 + 0.020 1.497* + 0.026
30 Days 1.284 + 0.034 0.654** + 0.040 1.282 + 0.032 1.766* + 0.040
Values are mean + SD of the five observation
* P<0.005, ** P<0.01

1 Effect of sublethal concentration of ZnSO4 on Hepatosomatic index (HSI):

In fishes the liver is primary detoxifying organ which determine its hepatosomatic index (HSI). In the present
investigation there was a continuous reduction in HSI upto thirty days of exposure to zinc sulphate. Treatment of the
fish Channa punctatus with the sublethal concentration of zinc suplhate resulted in statistically significant reduction in
HSI in all three experimental groups. After 10 days and 20 days the HSI was significant at P < 0.05 while after 30 days
it was significant at P < 0.01 (Table 2).Sindhe and Kulkarni (2004) also reported decreased HSI in the fish Notopterus
notopterus under chronic exposure of various heavy metal salts for 12 months. The decreased HSI was also reported by
Joshi (2011) in the fish Clarias batrachus under exposure of zinc sulphate for 30 days as well by Kingdom and Allison
(2011) Hepatosomatic Indicies of Pellonula Leonensis in different seasons.

1.4
o— *
1.2 —*
1
0.8
F
i —il
0.6
0.4
0.2
O T T 1
10 DAYS 20 DAYS 30 DAYS
e=ge=s CONTROL e EXPERIMENTAL

Figure 1. Graph showing the HSI of control and ZnSO, treated fish Channa punctatus.

2 Effect of sublethal concentration of ZnSO4 on Renal-somatic index (RSI):

Trunk kidney of the fish acts as the secondary detoxifying organ due to its excretory nature. In the present investigation
the renal somatic index (RSI) is remarkably increased after exposure to zinc sulphate for thirty day. Trunk kidneys of
the fish exposed to sublethal concentration of zinc sulphate resulted in statistically significant increase in RSI in all
three experimental fishes which was significant at P < 0.05 (Table 2).The increased RSI in present investigation is due
to accumulation of heavy metal salts and the unexcreted products due to impairments in excretory function (Das et.al.,
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1988). Joshi (2011) was also reported increased RSI in the fish Clarias batrachus under exposure of zinc sulphate for
30 days.
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Figure 2. Graph showing the RSI of control and ZnSQO, treated fish Channa punctatus.

CONCLUSION

In conclusion, the present study proved that the heavy metal salts i.e. Zinc sulphate causes the alternations in Hepato-
somatic and Renal-somatic indices of detoxifying organs i.e. Liver and Kidney of fish Clarias batrachus and these
effects were time dependent.

REFERENCES

APHA (1998). American Public health Association: standard method for examination of water and waste water. 20t
ED. Lenore S. C., Arnold E. G. and Andrew D. E.

Arasta T., Bais, V. S. and Thakur P. B. (1999). Changes in selected biochemical parameters in liver and muscles of
the fish Mystus vittatus exposed to aldrin., Environmental Pollution Management (Ed. V. S. Bais Creative Pub.,
Sagar.109-112).

Das M., Ghosh N., Chattopadhay D., Addya S. and Chaterjee G. C. (1988). Effects of acute oral administration of
cadmium chloride on uptake of element and control of lipoperoxidative process in hepatic and renal nuclear fraction of
rats. Ind. J. Exp. Biol. 27: 449-452.

Faromb E.O., Adelowo and Arioso. (2007). Biomarkers of oxidative stress and heavy metal levels as indicator of
environmental pollution in African (Clarias gariepinus) from Nigeria Ogun River. Int. J. Environ. Res. Public Health.
4: 158-165.

Heath A. (1995). Water pollution and fish physiology. 2nd edn, Lewis Publishers, Boca Raton. 125-140.

Hoo L. S., Sama, A. and Othman M.R. (2004). The level of selected heavy metals (Cd, Cu, Fe, Mn, Pb and Zn) at
residential area nearby Labs river system riverbank, Malaysia. Res. J.Chem. Environ. 8: 24-29.

Htun-han M. (1978). The reproductive biology of the dab Limanda limanda (L) in the North Sea; gonadosomatic
Index; Hepatosomatic Index; Renalsomatic Index and condition factor. J. Fish Biol. 13: 369-378.

Joshi P. S. (2011). Studies on effect of zinc sulphate toxicity on detoxifying organs of fresh water fish Claria
batrachus (Linn.). Review Res. 1(3):01-05.

Kingdom T. and Allison M.E. (2011). The Fecundity, Gonadosomatic and Hepatosomatic Indicies of Pellonula
Leonensis in the Lower Nun River, Niger Delta, Nigeria. Cur. Res. J. Bio. Sci. 3(2): 175-179.

Mulley D. V., Kamble, G. B. and Gaikwad P. T. (1996). Endosulfan toxicity in fresh water fish Tilapia mossambica
Proc. Acad. Environ. Biol. 5(1): 49-55.

Sindhe V. R. and Kulkarni R. S. (2004). Gonadosomatic hepatosomatic indices of fresh water fish Notepterus
notepterus (Pallas) in respose to some heavy metal exposure. J. Environ. Biol. 25(3): 365-368.

DAY International Journal of Science Volume-1, Issue-2 June, 2012

118



