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ABSTRACT

Nowadays the consumption of fish by the humans has been increased due to their low cholesterol
and high protein content. The marine ecosystem has been contaminated by the heavy metals.™ In the present
study the acute toxicity of copper sulphate was analyzed by the exposure of the copper sulphate to the fresh
water fish Grass carp (ctenopharyngodonidella) in the concentration of (3ppm/I for 15 days). The vital organs
like Gill, Liver, and muscle tissues showed pronounced effect on the activity of biochemical parameters.
Copper sulphate administration increases the concentration of urea, cholesterol, GOT (Glutamate oxaloacetate
transaminase), GPT (Glutamate pyruvate transaminase) and ALP (Alkaline phosphatase) level. The
concentration of protein was decreased significantly in all the tissues. All the biochemical parameters were
reversed nearly to the normal levels significantly after the treatment with Raphanus Sativus leaves extract with
the concentration of 250mg/I for 15 days.
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INTRODUCTION

Fish is one of the most sensitive indicators of trace metal pollution and are often at the top of aquatic
food chain and may consume large amount of metals from the water.[2] and they reflect the biological effects
of environmental pollution. In natural life, some trace metals are essential at low level but toxic at higher
concentrations. Aquatic eco-systems usually reflect all the input generated by a variety of activities taking
place in hydrogiaphic basin they are inserted.[3] The researchers were attracted by the pollutants of the
aquatic system all over the world . [4]

The toxicity of environmental system was interpreted by determining the biomarker (biochemical,
physiological, & histological markers). Histopathological analyses of different organs may indicate the
biological response to an unfavorable situation, because often the prolonged exposure of the organisms to
toxic agents affects the structure and the function of vital organs jeopardizing the individual, pollution and
sometimes the species. Copper sulphate is an essential metal for all organisms including fish, and has an
important role in metabolism. However, the accumulation of copper affect various blood parameters, growth,
behavior, enzyme activity and reproduction of fish.[5] Fishes are very good biosensors of aquatic contaminants
and as bio-indicator species responds with great sensitivity to changes in the aquatic environment.
The radish leaves are used to improve the oxygen supply within the blood, which helps to remove the yellow
hue from the skin.[6] The objective of the study was to assess the copper sulphate induced toxicity and the
protective effect of Raphanus Sativus in the fish Ctenopharyngodonidella and to describe the histopathological
alterations in the gills, liver and muscles of the specimens.

METERIALS AND METHODS
Sample Collection

The live specimens of adult fresh water fish Ctenopharyngodon idella (Grass carp), both sexes, body
weight 15-50g were collected from the pond water located at the Karayamputhoor area in Cuddalore district
and used as the test animals. They were acclimatized to the laboratory condition for few days in plastic fish
tanks. (15-25cm in length,15-50g of body weight). Physiochemical characteristics of the tap water used in this
experiment were temperature at 26°c and pH-7. The toxicant was dissolved in distilled water and mixed well in
the fish tank. The tanks were provided with continuous aeration and were maintained under light-dark (12:12
hrs) cycle. During acclimatization, the fishes were fed with commercial pelleted food for 2-8 times per day. The
water concentration of the toxic substance was renewed after 15 day

Preparation of Plant Extract

Fresh radish leaves were collected, sun -dried & grounded to fine powder, using the coffee mill
attachment of a moulinex domestic food blender. The powder was kept in a desiccators for later use.

The aqueous extract of radish leaves powder was prepared by dissolving 250mg/I of distilled water
and then introduced directly in to the tanks in a single dose.

Experimental Design:
Toxicity Study:
Group 1 : control (in saline)
Group 2 : 3ppm/I Copper Sulphate (15 days)
Group 3 : 250mg/| (Raphanus Sativus leaves extract) (15 days)
Biochemical Analysis
Six fishes from each group were sacrificed at the end of 15 days. The vital organs like Gill, Liver, and
muscle of the fish were taken for the determination of the biochemical parameters, activity of the enzymes

and antioxidants. The estimation of protein was done by Lowry’s method.[7] The estimation of urea was done
by DAM method.[8] The amount of cholesterol was estimated by Zak’s method.[9] The activity of glutamate
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oxaloacetate transaminase (GOT) was determined by Reitman’s and Frankal method (Reitman’s and Frankal
,1957).[10] The glutamate pyruvate transaminase (GPT) activity was determined by Reitman’s and Frankal
method (Reitman S and Frankal S,1957).[11] The ALP activity was determined by King and Armstrong method
(King EJ and Armstrong AR, 1934) (EC 3. 1. 3. 1). [12]

RESULTS

The results of various parameters investigated in the present study have been presented in Fig.1 to
Fig.6. As it is evident from the figures, copper sulphate administration increases the concentration of urea,
cholesterol, and decreases the level of protein. The activity of the enzymes like GPT, GOT & ALP levels were
increased. The levels were reversed nearly to the normal levels significantly after the treatment with radish

leaves extract.

Figure 1: Changes in the concentration

F

of biochemical parameter protein.
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HISTOPATHOLOGICAL RESULTS

Histopathological studies of Gill, muscle, and liver of fishes in Copper sulphate intoxication are shown
in the Fig.5 to Fig 7. In Gill the secondary lamellae are intact and the hypertrophy is seen. In toxic fish after the
exposure of copper sulphate the fragmentation of primary lamellae and the erosion in secondary lamellae are
seen. In muscle mild intramuscular edema was observed. In toxic fish the elongation and separation of muscle
fiber was observed and the fibers are seem to be less compact after the exposure of copper sulphate on fish.
In liver the normal liver architecture were changed after the exposure of copper sulphate. It shows complete
disintegration. Marked necrosis with hyper vacuolization is observed.

GILL

a) NORMAL GILL b) TOXIC GILL c) TREATED GILL

Figure 5: Normal aspects of gill with filament and Mild hypertrophy are seen. Secondary lamellae are intact (a);
Fragmentation of primary lamellae and erosion of secondary lamellae was observed. Complete disintegration of primary
epithelial cells was seen. Epithelial lifting, hyperplasia of epithelial cells and lamellar fusion (b); Appearance of primary
lamellae and erosion of secondary lamellae was observed. Regeneration of epithelial cells, filtration of erythrocytes in
venous and hypoplasia of epithelial cells were observed (c).

LIVER

a) NORMAL LIVER b) TOXIC LIVER c) TREATED LIVER

Figure 6: Normal liver architecture observed (a); Complete disintegration of endothelial lining cells of hepatocytes
around the central vein is observed. Marked with hyper vacuolization is observed (b); Mild appearance of endothelial
lining cells of hepatocytes around the central vein is seen. Decreased level of necrosis with hypo vacuolization is
observed(c).
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MUSCLE

a) NORMAL MUSCLE b) TOXIC MUSCLE  c) TREATED MUSCLE

Figure 7: Normal aspects of muscle with intact muscle fibers and Mild intramuscular edema were observed with
shortening of muscle fibers (a); Thickening, elongation and separation of muscle fibers were observed with
intramuscular edema. Fibers seem to be less impact (b); Smoothening and appearance of muscle fibers were observed.
Fibers seem to be more compact (c).

DISCUSSION

In our study it has been observed that the level of protein was decreased in most of the tissues, may
be due to the metabolic utilization of ketoacids to gluconeogenesis pathway for the synthesis of glucose, or for
the maintenance of osmotic and ionic regulation. It could also be due to the production of heat shock proteins
or destructive free radicals or could be a part of heavy metal induced apoptosis. [13]

The decrease in protein content may be due to reduced protein synthesis and increased proteolysis.
The same effect was observed in Cyprinuscarpio and found that the total protein content of the brain, liver and
muscle were declined. [14]

In the present study total protein content was decreased in all the tissues and it may be due to the
breakdown of proteins in the fabrication of some amount of energy for organism. The degree of increase in
free amino acids is resulted by the decreased protein level. Protease activity is increased in all the tissues due
to inactivation of oxidative enzymes, reduction in energy production and acceleration of proteolysis. The
values were significantly increased to the normal level after the treatment with radish leaves extract.

The increased level of urea may be due to the breakdown of protein to amino acids. The amino acids
were cataboilsed by the deamination and transamination process. Increased level of urea might be due to the
activation of urea cycle for the detoxification of ammonia. Effect of copper sulphate progressively increases
the level of ammonia, indicated by its accumulation in tissues. The main basic mechanism of detoxification of
ammonia is its conversion to urea, and the arginase activity serves as an index of the increased level of urea
and elevates the osmo-concentration of body fluids and facilitates the fish to tolerate the toxicity.[15] The
values were significantly decreased to the normal level after the treatment with radish leaves extract.

The level of cholesterol was increased in the present result may be due to the increased synthesis of
cholesterol by diverting glucose towards lipid metabolism.[16] Significant increase in total cholesterol in both
the test samples reflects the presence of a marked hypercholesterolemia. Increased level of hepatic lipids in
the samples signals the presence of hyperlipemia. [17] The values were significantly decreased to the normal
level after the treatment with radish leaves extract.

The activity of GOT, GPT was increased in liver followed by muscle and gill, may indicate disturbance
in the cell organelles. Such damage to cell organelles has been reported in various studies. Liver is the
metabolic centre for detoxification of chemicals and further changes in the activities of Glutamate-
Oxaloacetate Transaminase (GOT) and Glutamate-Pyruvate Transaminase (GPT) confirms the liver damage.
[18] It has been reported that the level of GPT increased in toxic hepatitis and viral hepatitis. The increased
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activity of GOT and GPT in the experimental fishes may be due to the toxicities, which suggests enhanced
protein catabolism and probable hepatocellular damage in the organism. [19]

The phosphatase (ALP) is an important biomarkers because they are involved in adaptive cellular
response to the potential cytotoxicity and genotoxicity pollution. It is a microsomal enzyme involved in
membrane transport of metabolites across membrane. [20] Results of the present study show that the toxicity
of copper sulphate increases the activity of the ALP in the liver followed by the gill and muscle. The elevated
level may as a result of liver damage or arrested bone growth. [21] This may be due to the strategic roles of
this organ in the managements of toxicant and their metabolic waste. [22] An increased synthesis and reduced
biliarsy excretion of ALP and the cholestatic disorders are usually associated with the increased level of
ALP.[23]

SUMMARY AND CONCLUSION

The present study revealed that the copper sulphate intoxication makes alteration in the level of urea,
cholesterol, protein and the activity of GOT, GPT & ALP. The Increase values of these parameters indicate
hepatocellular destruction and establish the hepatic cell breakage from their normal configurations. So, we
may conclude that the toxicological effect of copper sulphate alters morphological and physiological functions
in hepatic tissues of Ctenopharyngodonidella by modulating the enzymological and biochemical changes.
While, these changes can be ameliorated by radish leaves extract because of its antioxidant properties as it is a
vitamin C rich vegetable.
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