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ABSTRACT 

Indian catfish and major carps serve as good model to study responses to various environmental 
contaminants.One of the most important sources for native reactive oxygen species production is the 

mitochondrial respiratory chain, especially at the ubiquinone or NADH site. Several types of 

antioxidative compounds are found in all fish species to protect their lipids against damage caused by 
reactive oxygen species. Changes in environmental temperatures and oxygen concentrations may result in 

oxidative stress affecting the metabolic adaptive strategies of fishes.Present investigation of biochemical 

alterations of antioxidant enzymes was done in Bisalpur reservoir .The Bisalpur Dam is the important 

centre of Rajasthan state which is made on river Banas nearby Deoli, District Tonk.The area related to 
Bisalpur reservoir i.e. Bisalpur, Nasirda, Thadoli and Negdiya were used for collection of fishes. The 

mean values of vitamin E in fish tissues collected from Bisalpur and Nasirda were more or less similar to 

available control values and values obtained from Negdiya and Thadoli showed lower concentrations.The 
mean values of vitamin A in all the tissues were significantly lower in Thadoli followed by Negdiya and 

Nasirda with highest in Bisalpur.Fishes from Thadoli and Negdiya areas, glutathione levels were lower 

when compared to Bisalpur and Nasirda areas. 
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INTRODUCTION 
Fish constitute an excellent model to understand the oxidative stress in aquatic ecosystems. Indian catfish 

and Indian major carps are of great commercial importance and the most common fresh water fishes 

widely consumed. They can serve as good model to study responses to various environmental 
contaminants. Fish are relatively sensitive to changes in their surrounding environment, including an 

increase in pollution. Fish health may as a result reflect, and give a good indication of the health status of 

the aquatic ecosystem in which the fish occurs. The initial toxic effects of the pollution may, however, 

only be evident on cellular or tissue level before significant changes can be identified in fish behavior or 
external appearance. The health of an ecosystem is thus often reflected by the health of its fauna. 

Fish tissue consistently produces reactive oxygen species, which may be useful agents for certain 

biochemical pathways or may damage cells. One of the most important sources for native reactive oxygen 
species production is the mitochondrial respiratory chain, especially at the ubiquinone or NADH site, 

where about 1 % of the oxygen is reduced to O2
- 
and H2O2. 

Reactive oxygen species (ROS) are free radicals that contain the oxygen atom and are highly reactive due 
to the presence of unpaired valence shell electrons. During environmental stress ROS levels can increase 

dramatically producing oxidative stress, which is a large rise in the cellular reduction potential.  It can 

result in a decrease in antioxidant defense contributing to health disorders. To combat the stress, 

physiological changes occur according to the priorities of the body (Kataria et al., 2010). 
Several types of antioxidative compounds are found in all fish species to protect their lipids against 

damage caused by reactive oxygen species. These compounds belong to various chemical groups and 

make use of their antioxidative effects via different modes of action. These include antioxidant enzymes, 
amino acids, peptides, ascorbic acid, carotenoids and phenolic compounds such as tocopherols and 

ubiquinones.Changes in environmental temperatures and oxygen concentrations may result in oxidative 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Online International Journal Available at http://www.cibtech.org/jls.htm 

2013 Vol. 3 (1) January-March, pp.128-132/Summarwar and Deepali. 

Research Article 

129 
 

stress affecting the metabolic adaptive strategies of fishes. This can be assessed in the form of changes in 

antioxidant levels and antioxidant enzyme levels (Anasaldo et al., 2000). 

The relative concentration of antioxidants varies with the fish species as well as the type of fish muscle 
tissue. The quantity of these antioxidants may also fluctuate with storage time and handling post mortem. 

Control of lipid oxidation infish involves utilizing processing and storage techniques that do not greatly 

decrease the activity of endogenous antioxidants. 
The Bisalpur Dam is the important centre of Rajasthan state which is made on river Banas nearby Deoli, 

District Tonk. This dam lies between 26° 28' to 26° 29' north latitudes and 74° 37' 30" to 74° 38' east 

longitudes. It covers about 500 km perimeter area and its maximum depth is about 30.0 m when full of 

water. In this dam the water is run off from the surrounding of Banas River during the monsoon season. 
Bisalpur Dam supplies the water in seven cities i.e. Kekri, Sarvar, Nasirabad, Kishangarh, Ajmer and 

Beawar. The areas related to Bisalpur reservoir i.e. Bisalpur, Nasirda, Thadoli and negadiya are used for 

collection of fishes. To carry out such studies, it becomes important to note that areas selected should 
have proper distance. Bisalpur reservoir fulfills this condition having a variation of distance of 

approximate 20-25 Km. from each other. This produces spatial variation with different kind of exposure 

and level of water quality, stress etc. Various ambiences like moderate, extreme cold, extreme hot and 
moist warm produce considerable effects on the aquatic ecosystem. Study of Oxidative stress in fish 

species make useful in assessing the whole aquatic environment of the area. Improvement in the status of 

water reservoir having fishes especially the major carp and cat fish by proper investigation oxidative 

stress studies related to fish diseases is an urgent requirement. There is a need of continuous monitoring 
of fish biological data, physico-chemical conditions and plankton status of the water body like Bisalpur 

reservoir as it is also related with human health. 

 

MATERIALS AND METHODS 

Antioxidant alterations were determined in total 80 fishes collected from different areas. Fishes were 

collected during extreme cold condition when water bodies were having peak environmental 

contamination in reservoir due to fall in water level and feeble current. Four areas related to Bisalpur 
reservoir were selected i.e. Bisalpur, Nasirda, Thadoli and Negdiya. From each area 20 fishes were 

collected which constituted Clarias batrachus (10) and  Labeo rohita(10).Markers of oxidative stress 

were determined in the tissues like gills, liver, kidney and heart.
 

Vitamin E 

 It was determined by the spectrophotometric method as described by Maan (2010). The method is highly 

sensitive and can detect the very small concentration of vitamin E in the blood. It is based upon the colour 

reaction between phosphomolybdic acid and vitamin E. 

Vitamin A  

They were determined by the methods as described by Varley (1988).Proteins are precipitated with 

alcohol and the retinol and carotenes extracted into light petroleum. After reading the intensity of yellow 

colour due to carotenes, the light petroleum is evaporated and the residue is dissolved in chloroform 

before carrying out colour reaction. Allowance is made for the carotene contribution to the reaction. 

Glutathione 

It was determined by the rapid colorimetric micro method as described by Maan (2010).Sample is treated 

with phosphate buffer, 5,5’-dithiobis (2-nitrobenzoic acid), EDTA and glutathione reductase. Addition of 

NADPH2 to the system initiates a progressive reduction of 5, 5’-dithiobis (2-nitrobenzoic acid) by   

glutathione which causes a colour increase at 412 mµ. The rate of this change is calculated at 5 minutes 

interval and is proportionate to amount of glutathione present in sample. Simultaneously standards are 

processed to form a standard curve to determine the concentrations. 
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RESULT AND DISCUSSION 

The mean values of vitamin E (Table 1) in all the tissues were significantly lower in Thadoli area, 

followed by Negdiya and Nasirda. The highest values were obtained in Bisalpur area. In Thdoli area 
concentration of dissolved oxygen was highest.   Lower concentration of vitamin E in fishes of Thadoli 

area indicated the presence of oxidative stress. In each area, the vitamin E activity significantly differed 

among all the tissues collected i.e. heart, kidney, liver and gills. In each area, the acticity of vitamin E was 
highest in liver for both the fishes. Activity was lowest in the heart of both the fishes collected from all   

four areas. In each area, in each tissue, the vitamin E activity was significantly higher in Clarias 

batrachus than in Labeo rohita.  

The mean values of vitamin E in fish tissues collected from Bisalpur and Nasirda areas were more or less 
similar to the available control values (Qing-song et al., 2007). However, the values obtained from the 

Thadoli and Negdiya areas showed lower concentrations. Kataria et al. (2010) also attributed decrease in 

serum vitamin E to its depletion to combat oxidative stress. It can be concluded that in fishes of Thadoli 
area oxidative stress was there. 

 

Table 1:  Effect of varying ambiences on vitamin E concentration in tissues of fishes collected from  

different  areas /villages  of Bisalpur reservoir  (n=10)  

Vbtamin 

E, μg/g 

Areas 

Bbsalpur Nasbrda Thadoli Negdiya 

Cb Lr Cb Lr Cb Lr Cb Lr 

Heart 18.0± 0.11 
b
 

17.0± 

0.2 
b
 

16.0± 

0.20 
b
 

15± 

0.41
 b
 

12.0± 

0.33 
b
 

11.2± 0.16 
b
 

14.1± 

0.14
 b
 

12.1± 

0.21 
b
 

Kidney 19.0± 0.12 
b
 

18.0± 

0.1 
b
 

17.0± 

0.20 
b
 

16± 

0.40 
b
  

13.0± 

0.13 
b
 

12.3± 0.11 
b
 

15.2± 

0.11 
b
 

13.3± 

0.23 
b
 

Liver 23.0± 0.30 
b
 

22.0± 

0.3 
b
 

21.0± 

0.21 b 

19± 

0.25 
b
 

16.0± 

0.10 
b
 

15.4± 0.12 
b
 

18.1± 

0.12 
b
 

17.0± 

0.22 
b
 

Gills 21.0± 0.02 
b
 

20.0± 
0.2 

b
 

19.0± 
0.22 b 

18± 
0.25 

b
 

15.0± 
0.30

b
 

14.2± 0.13 
b
 

17.0± 
0.13 

b
 

16.2± 
0.24 

b
 

n= Number of fishes 

All the means values of a parameter superscribed by same letter denote significant (p≤0.05) differences 

among different areas. Cb = Clarias batrachus; Lr =Labeo rohita 
 

The mean values of vitamin A (Table 2) in all the tissues were significantly lower in Thadoli area, 

followed by Negdiya and Nasirda. The highest values were obtained in Bisalpur area. In Thdoli area 
concentration of dissolved oxygen was highest.   Lower concentration of vitamin A in fishes of Thadoli 

area indicated the presence of oxidative stress. 

In each area, the vitamin A activity significantly differed among all the tissues collected i.e. heart, kidney, 

liver and gills. In each area, the acticity of vitamin A was highest in liver for both the fishes. Activity was 
lowest in the heart of both the fishes collected from all   four areas. In each area, in each tissue, the 

vitamin A activity was significantly higher in Clarias batrachus than in Labeo rohita. The decreased 

levels of vitamin A indicated towards the presence of oxidative stress in fishes. A decrease in antioxidant 
defense leads to oxidative damage of biomolecules. Antioxidant effect of vitamin A is well documented 

as it is also used to recycle back the oxidised α-tocopheroxyl radicals to the active reduced form (Wang, 

2002).The decreased levels of vitamin A indicated towards the presence of oxidative stress in fishes. The 
mean values of glutathione (Table 3) in both the types of fish tissues obtained   from different areas were 

compared with the control values of earlier researchers. The mean values were more or less similar in 

fishes from Bisalpur and Nasirda areas. The mean values were very lower in Thadoli and Negdiya areas 

suggesting oxidative stress in these two areas. The mean values of glutathione in all the tissues were 
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significantly lower in Thadoli area, followed by Negdiya and Nasirda. The highest values were obtained 

in Bisalpur area. In Thdoli area concentration of dissolved oxygen was highest.    

 

Table 2: Effect of varying ambiences on  vitamin A concentration in tissues of fishes collected from 

different  areas /villages  of Bisalpur reservoir  (n=10)
 

Vitamin 

A, μg/g 

Areas 

Bisalpur Nasirda Thadoli Negdiya 

Cb Lr Cb Lr Cb Lr Cb Lr 

Heart 21.30± 

0.40
 h
 

20.0± 

0.22
 h
 

19.0± 

0.34
 h
 

18.0± 

0.30
 h
 

15.0± 

0.19
 h
 

13.1± 0.21
 

h
 

17.2± 

0.14
 h
 

16.2± 

0.19
 h
 

Kidney 22.00± 

0.30
 h
 

21.0± 

0.23
 h
 

20.0± 

0.34
 h
 

19.0± 

0.30
 h
 

16.0± 

0.19
 h
 

14.1± 0.12
 

h
 

18.1± 

0.12
 h
 

17.2± 

0.16
 h
 

Liver 25.90± 

0.40
 h
 

24.0± 

0.31
 h
 

23.0± 

0.34
 h
 

22.0± 

0.30
 h
 

19.0± 

0.19
 h
 

17.1± 0.11
 

h
 

21.9 

0.13
 h
 

20.2± 

0.15
 h
 

Gills 24.00± 

0.20
 h
 

23.0± 

0.22
 h
 

22.0± 

0.34
 h
 

21.0± 

0.30
 h
 

18.0± 

0.19
 h
 

16.1± 0.11
 

h
 

20.2± 

0.11
 h
 

19.2± 

0.16
 h
 

n= Number of fishes 
All the means values of a parameter superscribed by same letter denote significant (p≤0.05) differences 

among different areas. Cb = Clarias batrachus;  Lr =Labeo rohita 

 

Table 3:  Effect of varying ambiences on glutathione concentration in tissues of fishes collected 

from different areas /villages of Bisalpur reservoir (n=10) 

Glutathione, 

nmol/ mg 

protein 

Areas 

Bisalpur Nasirda Thadoli Negdiya 

Cb Lr Cb Lr Cb Lr Cb Lr 

Heart 6.2
 d
 

± 0. 09 

6.1
 d
 

 ± 0. 08 

6.0
 d
 

± 0. 09 

5.9
 d
 

± 0. 08 

3.9
 d
 

± 0. 07 

3.8
 d
 

± 0. 08 

4.3
 d
 

± 0. 09 

4.0
 d
 

± 0. 08 

Kidney 5.8
 d
 

± 0. 09 
5.7

 d
 

 ± 0. 08 
5.6

 d
 

± 0. 09 
5.5

 d
 

± 0. 08 
3.6

 d
 

± 0. 07 
3.2

 d
 

± 0. 08 
3.8

 d
 

± 0. 09 
3.7

 d
 

± 0. 08 

Liver 8.0
 d
 

± 0. 09 

7.5
 d
 

 ± 0. 08 

7.3
 d
 

± 0. 09 

7.2
 d
 

± 0. 08 

4.4
 d
 

± 0. 07 

4.0
 d
 

± 0. 08 

4.7
 d
 

± 0. 09 

4.3
 d
 

± 0. 08 
Gills 5.0

 d
 

± 0. 09 

4.8
 d
 

 ± 0. 08 

4.8
 d
 

± 0. 09 

4.7
 d
 

± 0. 08 

2.4
 d
 

± 0. 07 

2.3
 d
 

± 0. 08 

2.9
 d
 

± 0. 09 

2.7
 d
 

± 0. 08 

n= Number of fishes 

All the means values of a parameter superscribed by same letter denote significant (p≤0.05) differences 
among different areas. Cb = Clarias batrachus; Lr =Labeo rohita

 

 

Lower concentration of glutathione in fishes of Thadoli area indicated the presence of oxidative stress.In 
each area, the glutathione activity significantly differed among all the tissues collected i.e. heart, kidney, 

liver and gills. In each area, the activity of glutathione was highest in liver for both the fishes. Activity 

was lowest in the gills of both the fishes collected from all   four areas. On the basis of glutathione 

concentration in the tissues, it was concluded that in the fishes from Thadoli and Negdiya areas, 
glutathione levels were significantly lower when compared to Bisalpur and Nasirda areas in present study 

and earlier available literature. Depletion of glutathione was correlated to oxidative stress by various 

workers (Kataria et al., 2010).  Glutathione levels changed during different environmental conditions in 
rams. This showed that antioxidant defense system was changed to adapt and prevent oxidative stress 

effects because it protects cells from oxidative damages. The findings clearly reflected the presence of 

oxidative stress in fishes of Thadoli and Negdiya areas. 
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