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ABSTRACT 
 

The present study focussed on determining the stress response of fish to the changing season and habitat. The 

biochemical determinants were analysed in the fish from the two distinct sections(upstream and downstream section) 

of River Tawi. Results obtained revealed the significant(p<0.05) stress response of fish in the section 2(downstream 

polluted section) as compared to the section 1(upstream non polluted section) and hence indicated the degrading 

condition of section 2 as compared to section 1.  Physico-chemical analyses of water was conducted which revealed 

the degraded status of section 2 as reflected from pH and DO content observations for section 2 as compared to 

section 1. Glucose content in fish serum at section 1 ranged from 51.99±0.04mg/dl – 112.31±0.04mg/dl while for 

the section 2, glucose content ranged from 61.69±0.04mg/dl – 121.54±0.04mg/dl. Also, Cholesterol concentration 

ranged from 141.00±0.06mg/dl–199.40±0.01mg/dl for section1;while 159.54±0.05mg/dl – 232.50±0.02mg/dl for 

section 2.  Alkaline Phosphatase, SGOT, SGPT content also showed variation in fish serum between the two 

sections. The values obtained for the Alkaline phosphatase, SGOT and SGPT for the section 1 ranged from 

62.00±0.02U/L – 97.32±0.02U/L, 19.50±0.01U/L – 34.30±0.04U/L and 20.20±0.02U/L – 36.84±0.06U/L  

respectively; however for the section 2 their values ranged from 76.54±0.01U/L – 130.52±0.01U/L, 29.80± 

0.05U/L- 39.50±0.03U/L and 29.50±0.03U/L – 43.25±0.01U/L respectively. LDH content also observed to be 

higher in Section 2 than the section 1 for whole studied period. These studied biochemical parameters also showed 

significant variation with the changing season, showing the maximum stress response during the summer months 

when the aquatic conditions were not favourable. Thus from the results , it can be concluded that such observed 

variations in serum biochemical constituents reflected the stress response of fish and thus can be used to assess the 

health of habitat and fish. 
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I. INTRODUCTION 

 

Fish is the main source of animal protein and therefore 

has an important role to play in the diets of human 

beings. Water pollution is recognized globally as a 

potential threat and it seriously affects the life of humans 

and other animals interacting with the aquatic 

environment. Fish in natural and marine water are 

exposed to various pollutants, pathogens, xenobiotic 

substances which causes the stress to aquatic organisms.  

Fresh water environment are mostly subjected to 

variations in the environmental factors such as pH, 

temperature, light peneteration etc. Fish plays an 

important role in monitoring of water quality because 

they respond with great sensitivity to direct and indirect 

changes in aquatic environment (Borkovic et al 2008). 

Fishes are intimately associated with aqueous 

environment; physical and chemical changes in the 

environment are rapid and reflected as metabolic 

changes in fish( Fazio et al 2013).  Information about 

the biochemical profile of fish is an important tool that 

can be used for effective and sensitive monitoring of 

physiological and pathological state of fish (Kohanestani 

et al 2013). The aim of the study was to determine the 

seasonal variations in the serum biochemical profile of a 

Labeo boga and correlate them with the changes in the 

water quality parameters of River Tawi during 2015-

2016.  Stress caused by environmental factors including 

seasonal changes increases the incidence of diseases and 

mortality affecting the productive performance of 

animals. The seasonal cycles can affect the fish in 

several biological activities, such as behaviour, nutrition, 

metabolism, immunity and reproduction. To clinically 

diagnose the fish physiology to determine the sub 

chronic effect of pollutants, the blood parameters are 
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often measured(Venkataramana et al 2006). The 

activities of some enzymes like SGOT, SGPT, LDH also 

indicates the impact of pollutants on fish( Bucher and 

Hofer , 1990).These enzymes are normally found with in 

cells of liver, heart, gills and kidney (Shalaby, 2009) but 

their increase in serum indicates the tissue injury or 

organ dysfunction(Wells et al, 2006). The biochemical 

analysis can help in understanding the better health 

conditions of fish in natural habitat. Different factors 

such as season, stressors, physico-chemical parameters 

of water, fish specie etc affect the serum biochemical 

parameters. Blood biochemistry parameters can be used 

to detect the health of fish. These studies can be  helpful 

in understanding the health condition of fish in their 

natural habitat.  

 

Water pollution is recognized globally as a potential 

threat to both human and other animal populations 

which depends for their survival on aquatic environment. 

River Tawi is an important lifeline for Jammu city and 

its outskirts. It serves as a source of drinking water as 

well as a source of nutritious food (fish) to the residents 

of jammu region but it is increasingly getting polluted. 

The important sources of   water pollution   are   

domestic sewage, drainage  and discharges from 

different sources which pollute the river and other major 

water resources (Maruthanayagam, 2004). Labeo boga is 

an important commercial   fresh water fish commonly 

found in the rivers and streams of jammu region. Thus, 

Knowledge of it’s biochemical composition is important 

for human dietary.  Such studies also furnishes data for 

evaluating the health status of fish and hence of aquatic 

habitat. 

 

II. METHODS AND MATERIAL 
 

During the present course of investigation, the  samples 

of Labeo boga (12 ±1.5cm L, 120±15g W) were 

collected from Aug 2015-Jul2016 from upstream 

section( Nagrota-Section 1, Latitude 32º 46’,Longitude 

74º 54’) with the clear and fast flowing water  and 

downstream section(Gujjar nagar – Section 2 , Latitude 

32º 43’, Longitude 74º 52’) with slow moving and 

polluted water due to municipal solid waste discharge, 

sewage discharge, cremation wastes, religious wastes, ill 

treated drainage and other anthropogenic wastes. 

Distance between the two stations was more than 10 

kms. Water quality parameters (Water temperature, pH, 

DO ) were analysed by using the standard methods 

prescribed by APHA(1985). Also, Blood samples were 

drawn from caudal vein using hypodermic needle in 

serum collecting activator tube and then blood was 

allowed to clot and serum then separated for studying 

some biochemical constituents. The collected blood 

samples were then subjected to biochemical analysis 

using standard methods. Glucose content was measured 

by Correll and Langley, 1956 method. Alkaline 

phosphatase  content was measured by Hillman, 1971 

method. For SGOT and SGPT, Bergmeyer et al, 1986 

method was used. Stadman, 1957 method was used for 

determining Cholesterol levels. For Lactate 

Dehydrogenase(LDH), Henry et al ,1960 method was 

used. 

 

 

III. RESULTS AND DISCUSSION  

Table 1 showing the Physico chemical parameters of water from upstream non polluted section(section 1) and 

downstream polluted section(Section 2). Values are expressed as Mean±S.D 

 

Season     Water temp
◦
C               pH                DO(mg/l) 

 

Autumn 

(Sep, Oct, Nov) 

Section 1 Section 2 Section 1 Section 2 Section 1 Section 2 

23.5±1.80 25.83±2.02 8.46±0.15 8.10±0.17 7.50±0.36 4.50±0.62 

Winter 

(Dec, Jan, Fab) 

16.83±2.36 17.16±2.46 8.43±0.15 8.16±0.12 8.6±0.60 5.36±0.25 

Summer 

(Mar,Apr, May) 

26.5±1.5 28.83±2.08 8.36±0.20 7.73±0.05 7.8±0.55 3.6±0.95 

Monsoon 

(Jun, Jul,Aug) 

30.33±0.76 34.16±2.25 8.13±0.20 6.93±0.96 7.13±0.35 3.33±0.50 
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Months 

            Glucose         Cholesterol                 LDH       Alkaline Phosphatase 

Section 1 Section 2 Section 1 Section 2 Section 1 Section 2 Section 1 Section 2 

Sep  77.65±0.02 89.60±0.0

1 

168.40±0.

01 

191.23±0.

07 

47.00±0.0

3 

52.75±0.0

3 

78.64±0.02 98.64±0.04 

Oct 74.39±0.01 85.45±0.0

3 

160.23±0.

02 

186.24±0.

21 

44.25±0.0

2 

51.45±0.0

3 

74.29±0.06 92.45±0.02 

Nov 70.54±0.01 81.02±0.0

1 

151.43±0.

01 

173.50±0.

14 

41.50±0.0

2 

50.00±0.4

0 

71.54±0.04 88.23±0.02 

Dec 68.64±0.06 76.65±0.0

4 

141.00±0.

06 

162.80±0.

04 

39.25±0.0

4 

48.50±0.0

5 

67.63±0.02 81.54±0.04 

Jan 51.99±0.04 64.54±0.0

2 

146.00±0.

06 

159.54±0.

05 

42.50±0.0

3 

54.21±0.0

1 

65.20±0.04 76.54±0.01 

Feb 55.45±0.03 61.69±0.0

4 

162.30±0.

10 

171.50±0.

07 

43.85±0.0

1 

56.50±0.0

2 

62.00±0.02 79.63±0.02 

Mar 67.32±0.03 78.23±0.0

1 

178.00±0.

23 

182.25±0.

03 

49.20±0.0

1 

58.60±0.0

2 

75.20±0.05 88.54±0.02 

Apr 84.29±0.01 96.46±0.2

1 

182.50±0.

04 

198.63±0.

01 

53.70±0.0

6 

60.64±0.0

4 

78.00±0.03 96.44±0.05 

May 93.63±0.04 111.20±0.

05 

194.20±0.

04 

221.54±0.

03 

57.23±0.0

3 

63.20±0.0

3 

84.00±0.03 112.41±0.0

3 

June 112.31±0.0

4 

121.54±0.

04 

199.40±0.

01 

232.50±0.

02 

61.50±0.0

4 

64.25±0.0

2 

97.32±0.02 130.52±0.0

1 

July 92.52±0.02 99.54±0.0

2 

176.52±0.

05 

204.25±0.

04 

54.65±0.2 58.24±0.1

4 

86.25±0.04 120.51±0.0

5 

Aug 83.64±0.01 94.24±0.0

1 

171.20±0.

02 

197.63±0.

04 

52.50±0.0

1 

57.00±0.0

2 

80.10±0.06 114.62±0.0

2 

 

Table 2. showing the levels of Glucose,  Chlolesterol,LDH, Alkaline Phosphatase,  in serum of Fresh water fish 

Labeo boga from upstream non polluted section(Section 1) and downstream polluted section(Section 2). 

 

Values of Glucose, LDH , Cholesterol are expressed as mg/dl while values of Alkaline phosphatase are expressed as 

U/L. 

 

Values are expressed as Mean±S.D, n=3 
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Months                                SGOT                                 SGPT 

Section 1 Section 2 Section 1 Section 2 

Sep 26.54±0.04 32.50±0.05 28.65±0.12 34.30±0.01 

Oct 23.20±0.04 31.54±0.06 26.50±0.01 32.00±0.04 

Nov 22.50±0.06 30.90±0.06 24.00±0.04 29.50±0.03 

Dec 19.50±0.01 29.80±0.05 23.50±0.06 31.91±0.23 

Jan 23.50±0.05 31.50±0.03 20.20±0.02 33.52±0.12 

Feb 26.00±0.05 33.00±0.06 24.50±0.01 32.80±0.03 

Mar 29.50±0.01 34.00±0.04 26.84±0.02 34.75±0.06 

Apr 28.94±0.02 35.60±0.05 29.50±0.11 37.50±0.04 

May 32.20±0.05 38.00±0.04 33.45±0.01 40.75±0.05 

Jun 34.30±0.04 39.50±0.03 36.84±0.06 43.25±0.01 

Jul 31.80±0.05 36.23±0.04 32.80±0.06 38.20±0.12 

Aug 28.40±0.02 35.43±0.21 31.40±0.01 36.25±0.20 

 

Table 3. showing the levels of SGOT and SGPT in serum of fresh water fish from upstream non polluted 

section(Section 1) and Downstream polluted section(Section 2). 

Values of SGOT, SGPT are expressed as U/L. 

Values are expressed as Mean ±S.D. 

 

 
 

Fig showing the Glucose(mg/dl) variation  in fish serum over the year in both non polluted(Secrtion 1) and 

polluted section(Section 2) of River Tawi. 
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may
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51.99 
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Fig showing the Cholesterol (mg/dl) variation in fish serum over the year in non polluted section( section 

1) and polluted section( section 2) of River Tawi. 

 

 
 

 

 

Fig showing the Variation in LDH(mg/dl) in fish serum in non polluted section(Section1) and polluted 

section (Section 2) of River Tawi. 

  

0

50

100

150

200

250

sep oct nov dec jan feb mar apr may june july aug

Section 1

Section 2

0

10

20

30

40

50

60

70

sep oct nov dec jan feb mar apr may june july aug

Section 1

Section 2



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

 

199 

 
 

Fig showing the Alkaline phosphatase(U/L) in fish serum over the year in non polluted section (Section 1) 

and polluted section (Section 2) of River Tawi 

 

 

 
 

 

Fig showing the SGOT(U/L) variation in fish serum over the year in non polluted section(section 1) and 

polluted section( section 2) of River Tawi. 
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Fig showing the SGPT( U/L) variation in fish serum over the year in both non polluted section( section 1) 

and polluted section (section 2) of River Tawi. 
 

 

The present investigation was an attempt to elucidate the 

impact of water quality on the biochemical composition 

of fish. Results obtained for some physico chemical 

parameters of water and serum biochemical parameters 

of  fresh  water fish Labeo boga are given in the table(1-

3). pH values obtained for the section 1 ranged from 

8.13±0.20 – 8.46±0.45 while for the section 2 ranged 

from 6.93±0.96 – 8.16±0.12 ; and DO content for the 

section 1 ranged from 7.13±0.35 – 8.6±0.60 , while for 

the section 2 ranged from 3.3±0.50 – 5.36±0.25. From 

the results, it becomes clear that serum biochemical 

parameters showed significant fluctuations between the 

seasons and also with the water quality. The water 

quality of an aquatic habitat determines the productivity 

and other parameters necessary for fish 

survival(Menezes et al 2006). In the present study, the 

physico chemical characteristics of both the sections 

were analysed and compared .The DO and pH  

parameters vary significantly (p<0.05) at the two studied 

sections and results(Table 1) revealed the low water 

quality of Section 2 (downstream section)as compared to 

the section 1(upstream section). The observations 

showed that pollutant load in section 2 (downstream), 

not only affected the water quality but also the 

biochemical profile of fish. It has been reported that 

environmental pollutants, disease causing agents and 

starvation also alter the blood chemistry(Gabriel et al, 

2004, Ramesh and Saravanan,2008).Fishes are excellent 

subjects for the study of various effects of contaminants 

in water since they can metabolize, concentrate and store 

water borne pollutants( Sreekala et al 2013).The 

measurement of serum biochemical parameters can be 

useful as diagnostic tools in toxicology to find the 

general health status and target organs affected by 

toxicants( Zikie et al 2001, Mc Donald and Grosell , 

2006).  

 

GLUCOSE: 

 

Glucose content in serum of Fish at section 1 ranged 

from 51.99±0.04mg/dl – 112.31±0.04mg/dl while for the 

section 2, glucose content ranged from 61.69±0.04mg/dl 

– 121.54±0.04mg/dl. At both the sections Increased 

levels of Glucose marker has been obtained during 

summer season with the highest value obtained during 

june i.e  112.31±0.04mg/dl  for section 1 and 

121.54±0.04mg/dl for section 2. This might be due to 

increased temperature during summer and also due to 

less favourable water parameters, as revealed by DO and 

pH changes(Table 1) during the summer season between 

section 1 and section 2. While lower values were 

obtained during winter season for both sections, with 
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minimum value obtained was 51.99±0.04mg/dl for 

section 1 during Jan and 61.69±0.04mg/dl for section 2 

during feb. Glucose content variations in fish serum in 

relation to season also supported by findings of various 

workers(Tondon and Joshi, 1975; Chandra,1986). From 

monsoon onwards upto winter, declining trend in serum 

Glucose concentration observed which could be due to 

less stress level in water as  flooding effect of water 

during monsoon replenish the water quality to some 

extent; also during winter water deterioration is less as 

compared to summer. Present findings revealed the 

significant elevated levels of Glucose in fish serum at 

section 2(polluted section) as compared to section 1( non 

polluted section). High levels of blood glucose are 

caused by disorders in carbohydrate metabolism 

appearing in the condition of physical and chemical 

stresses. The elevation in the blood glucose level in fish 

serum at section 2 may be a response to the increased 

rate of glycogenolysis and gluconeogenesis. 

Hyperglycemic response in this study is an indication of 

disrupted carbohydrate metabolism possibly due to 

enhanced breakdown of liver glycogen. Similar results 

were suggested by Kumar et al , 2011. Also , elevated 

levels of serum Glucose at section 2 could be the 

response of fish to increased stress ; such finding was 

well supported by the findings of Dobsikora et al, 2006 

in common carp and Omoregie et al 1990  in Tilapia ;on 

exposure of fish to stress. 

 

Cholesterol: 

 

Cholesterol concentration was ranged from 

141.00±0.06mg/dl – 199.40±0.01mg/dl for section 1; 

while 159.54±0.05mg/dl – 232.50±0.02mg/dl for section 

2. Cholesterol levels were found to be maximum during 

the summer season in both sections and minimum during 

winter.  At both the sections during monsoon 

season(Jun-Aug), declining trend in serum cholesterol 

level as compared to summer season(Mar-May) 

observed which could be due to possible mobilization of 

cholesterol to the gonads to meet the energy 

requirements during spawning period. Cholesterol level 

was found to be more in section 2 as compared to 

section 1 for entire studied period, which could be due to 

elevated stress levels in section 2. Hypercholesteremia 

condition on exposure to stress also observed by Borges 

et al, 2007 for R. quelen on exposure to cypermethrin 

and by Yousef et al 2003 which might be due to the 

accumulation of pollutants in the liver that disrupt the 

lipid metabolism and serum cholesterol levels. Yang and 

Chen ,2003 , Singh and Reddy 1990 also supported the 

increase in Serum cholesterol concentration in metal 

exposed fish. 

 

Alkaline phosphatase 

 

The values obtained for Alkaline phosphatase(ALP) at 

section 1 ranged from62.00±0.02U/L – 97.32±0.02U/L, 

while for the section 2, the levels of ALP ranged from 

76.54±0.01U/L – 130.52±0.01U/L. For both the sections, 

higher values were obtained for ALP during summer 

months, while from monsoon onwards declining trend in 

ALP level observed, with minimum values obtained 

during winter months(Table 2). The difference in ALP 

levels at both the sections were found to be significant , 

which showed the marked response of fish to stress at 

section 2. Findings of various authors confirmed the 

increase in ALP levels on exposure to stress. Rajan , 

1990 observed the activities of Alkaline phosphatase in 

different tissues of fish Labeo rohita  and showed 

significant fluctuations when exposed to sublethal 

concentration of domestic sewage . Also, Atef et al 

(2005) observed significant elevations of ALP in 

Oreochromis niloticus on exposure to cadmium. Mandal 

et al 2010 observed increased levels of ALP in Labeo 

rohita in stressful condition  

 

LDH , SGOT AND SGPT 

 

These biochemical parameters are useful tools to 

determine the characteristics of fish blood in different 

situations such as stress. Several of soluble blood 

enzymes have been considered as relevant stress 

indicators. Therefore activities of SGOT, SGPT, LDH 

have been commonly used to diagnose the fish disease 

as well as the detection of tissue damage caused by the 

environmental pollution. These enzymes are normally 

found with in cells of liver, heart, gills and kidneys 

(Shalaby,2009) but their increase in serum indicates the 

tissue injury or organ dysfunction(Wells et al , 1996). 

LDH  is directly linked to glycolytic pathway and 

anaerobic metabolism, responsible for anaerobic stress 

responses. LDH levels were found to be highest in june 

at both the studied sections( i.e 61.50±0.04mg/dl for 

section 1 and 64.25±0.02mg/dl for section 2)showing 
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the sensitivity of LDH to water temperature as reported 

by Bezerra et al 2014.  

                                               

The SGOT levels in fish serum ranged from 

19.50±0.01U/L – 34.30±0.04U/L for section 1 and 

29.80± 0.05U/L- 39.50±0.03U/L for section 2. Also for 

section 1, the SGPT levels in fish serum ranged from 

20.20±0.02U/L – 36.84±0.06U/L  and for section 2 , the 

levels of SGPT ranged from 29.50±0.03U/L – 

43.25±0.01U/L. The observations clearly revealed the 

fluctuation in SGOT and SGPT levels with respect to 

season, with higher values obtained for summer months 

and lowest during winter months. At section 2 , elevated 

levels of SGOT and SGPT observed as compared to 

section 1 , which clearly indicated the effect of pollution 

on biochemical composition and hence of fish health. 

Elevated SGOT levels in fish under stress has been 

reported by Joyee et al, 1989 in Clarias batrachus after 

exposure to pollutant(trichloroform). Also, similar 

observation was reported by Singh et al  2016. The 

altered pattern of SGOT indicates the distorted 

metabolism resulting from liver dysfunction or from 

cellular injuries to different tissues (Singh et al 2016). 

Similar observations were reported by Goel and Maya, 

1986 in clarias batrachus; Verma et al 1981 in Mystus 

vittatus.The present elevation in SGPT level in all the 

studied seasons in Section 2 reflected increased activity 

of serum enzyme due to liver damage under stress. 

Present observations gained support from the findings of 

Verma et al 1981 for Mystus vittatus . SGOT and SGPT 

are found in liver and due to disease or injuries to cell , 

these enzymes are released into plasma  and their high 

concentration in blood are indicator of abnormal 

physiology(Qadir et al, 2014). Jee et al (2005) found 

increase in activities of Serum SGOT and SGPT in 

Korean rockfish( Sebastes schlegel) exposed to 

cypermethrin. Similar observations were reported by 

Das and Mukherjee 2003.  

 

Thus, the elevated levels of different examined serum  

biochemical  constituents in fish serum at section 2 is 

parallel with pollution level at that section. Similar 

observation was reported by Osman (2013). Such 

biochemical studies could be of immense help in 

determining the health status of inhabiting organisms, 

and hence also reflected the quality status of water body. 
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