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Abstract: An attempt has been made to evaluate the effect of inorganic pollutant (nitrate) on biochemical parameters of the 
fish A. morar. The studied parameters were Glucose, cholesterol, protein, triglycerides, phosphatases and transaminases. 
LC50 value of fish, A. morar for nitrate was found to be 2mg/l. Three sublethal concentrations viz., 25% (0.5mg/l), 50% 
(1mg/l) and 75% (1.5mg/l) of LC50 value of nitrate were employed for the experiment. The experiment was set up for 9 
weeks and effect was observed at weekly intervals. The studies revealed when fish exposed to sublethal concentrations at 
weekly intervals, exhibited hyperglycemia, hypercholesterolemia, hyperproteinaemia with significant increase in 
concentrations of triglycerides and phosphatases. The observed alterations were ultimately become the causative for 
hampering the entire metabolic machinery. The anomalies observed in the above mentioned parameters were found to 
exhibit more effect as the concentration as well as chronicity of the experiment progresses.  
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  I. INTRODUCTION 
The presence of sublethal concentrations of noxious chemicals in freshwater environments can promote the emergence and 
development of infectious diseases in fish [1, 2]. It has been suggested that only chronic stress is responsible for impairment 
of various physiological system of fishes viz., blood, reproduction, osmoregulation etc. besides biochemical profile of the 
fishes.  So in lieu of above fact, investigations were conducted presently to assess the effect of inorganic pollutant, nitrate, 
on the biochemical parameters of the fish A. morar. Various parameters studied include glucose, cholesterol, protein, 
triglycerides, phosphatases (acid and alkaline phosphatase) and transaminases (glutamate oxalate transaminase and 
glutamate pyruvate transaminase). 
The paper is organized as follows. Section II describes the methodology adopted for the research work. Section III 
represents the results and discussion of the effect of nitrate on various biochemical parameters of fish in. Section IV reflects 
conclusion part of the research work. 

II. MATERIALS AND METHODS 
Specimens of Aspidoparia morar for the present studies were procured from River Tawi (J&K, India) of Nikowal region, 
R.S. Pura and after acclimatization for 15 days, LC50 value of nitrate was determined to be 2mg/l. The experiments were set 
up employing 25% (0.5mg/l), 50% (1mg/l) and 75% (1.5mg/l) of LC50 value of nitrate. Blood sample was collected by 
making an incision through the heart directly into diluting pipettes at regular weekly interval.  After centrifugation at 
3000rpm for 15 minutes, serum was separated by a fine bulb pipette for subsequent use for the estimation of biochemical 
parameters with the help of automatic biochemistry analyzer (Accurex-AT-112, Accurex-AT-200D). Glucose was 
determined by Correl and Langley [3], acid and alkaline phosphatase by Hillmann [4], GOT and GPT by Bergmeyer et al 
[5], cholesterol by Stadman [6], triglycerides by Schettler and Nussel [7] and total protein by Lowry et al [8].  
 Statistical analysis 
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The data obtained was analyzed statistically by one way analysis of variance (ANOVA) for determining the significance of 
changes from control. 

III. RESULTS AND DISCUSSION 
a) Glucose: Glucose is an important diagnostic tool of carbohydrate related disorder as it has proved to be reliable 
endocrine and physiological indicator of relative severity of stresses in fishes [9]. Effect of nitrate on glucose contents of 
the fish, A. morar are depicted in the Table 1. It is evidently clear from table that there is significant increase throughout the 
experimental period of 9 weeks. Wedemeyer and Mcleay [10] reported that high levels of blood glucose are caused by 
disorders in carbohydrate metabolism under physical or chemical stresses. Presently too hyperglycemic response may then 
also reflect an indication of disrupted carbohydrate metabolism possibly due to enhanced breakdown of liver glycogen. The 
significant elevation (p<0.01) of blood glucose level in the fish A. morar can also be ascribed to the excessive mobilization 
of glycogen from muscle and hepatic tissue simply to produce more energy to combat stress of nitrate toxicity. It is on 
record [11] that stressful stimuli elicit rapid secretion of glucocorticoids and catchecolamines from adrenal tissue. Both of 
these hormones are known to produce hyperglycemic response by increased conversion of liver glycogen into glucose to 
supply the greater energy demand by stress induced increased metabolism [12]. Though these hormones have not been 
measured presently but the observed hyperglycemic condition may plausibly be ascribed to the nitrate induced 
hypersecretion of these hormones which cause glycolysis in the liver and muscle in nitrate exposed fishes. Contrary to 
present discussion Omoregie et al. [13] suggested that the progressive accumulation of plasma glucose depicts stress 
induced hyperglycemia resulting from the incomplete metabolism of blood sugar due to impaired osmoregulation.  
 
b) Cholesterol: Changes in cholesterol content of the presently studied fish, A. morar exposed to different sublethal 
concentrations of nitrate are depicted in Table 1. The treated fishes observed an increase in the cholesterol content 
throughout the experimental exposure from 2nd day-9th week. Hypercholesterolemia observed presently may seemingly be 
due to impairment of liver and inhibition of enzymes which convert cholesterol into bile acids. The fact that impairment in 
the liver tissue is responsible for the increment in the cholesterol content of the treated fishes is authenticated from the 
histological preparations of the liver which upon treatment with nitrate have been observed to witness necrosis and 
degenerative changes (Figs.2-3) compared to control fish (Fig. 1). Similar viewpoint that impairment of liver can lead to the 
release of cholesterol into the blood and hence hypercholesterolemia under the influence of different pollutants has earlier 
also been put forth by Muazzez et al. [14] and Parvathi et al. [15]. Gradual increment in the cholesterol content of the 
presently studied fish in response to the stress created by nitrate toxicity is also indicative of the fact that excessive energy 
reserves are being compensated by increased cholesterol content which as stated by Lee et al. [16] are required by the 
organism to cope up the effect of the stress caused by various xenobiotics. Cholesterol contents in blood invariably is linked 
to lipid metabolism. Rise in cholesterol level is an indication and probably suggests that a general increase in lipid 
mobilization must have taken place simply to fulfil the increasing demand for energy to cope up the stress of nitrate 
toxicity. Due to higher rate of mobilization of lipids it appears that lipoprotein lipase activity gets disrupted which then 
might have lead to increased concentration of the cholesterol content in the blood serum of the fish when exposed to 
pollutional stress [17]. Observed hypercholesterolemia in the fish A. morar under the stress of nitrate toxicity, according to 
present author hence appear to be the combined effect of i) damage and dysfunctioning of the liver tissue and b) Increased 
rate of lipid mobilization under stress of nitrate toxicity. 
c) Protein: Protein is an important constituent of all the cells and tissues as it play vital role in the physiology of living 
organisms. Since fishes have very little carbohydrates, proteins invariably are used in fish to meet energy demands also 
[18]. Effect of nitrate on the protein content of the fish, A. morar as depicted in Table 1 clearly reveals its significant 
increase (p<0.01) in all the sets of the experiment from 2nd day (as no change could be observed on day one) upto 9th week 
compared to that of control fishes (Table 1). Present results are in conformity to the results Mc Donald et al. [19], Labelo et 
al. [20] and Kori-Siakpere et al. [17] who too observed hyperproteinemia in fishes exposed to different stressors. Blood 
serum proteins which constitute a fairly reliable biochemical index also reflects the condition of the organism and the 
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changes happening to it under the influence of external and internal factors [21]. It is also a known fact that blood is the 
main transport vehicle for carrying proteins to different organs for its  
further processing. Among different tissues where actually catabolism of proteins takes place in liver. Since under the stress 
of nitrate toxicity, liver tissue has been observed to undergo various degenerative changes (Fig. 3), it seems that under such 
conditions the whole mechanism for the transport of proteins from blood to liver itself gets disrupted. Due to impairment in 
the liver tissue, proteins which actually had to reach liver, however, remain in the blood only. It hence appears to be the 
probable reason of hyperproteinemia observed in A. morar when subjected to nitrate toxicity. Hyperproteinemia observed 
presently, as stated by Mc Donald et. Al [19] may also lead to increased osmotic pressure and osmolality of the blood serum 
due to entry of proteins from the damaged hepatic tissue into the general circulation. Additionally impairment in liver tissue 
itself can also lead to leaching of proteins from the damaged cellular architecture into the blood circulation thereby causing 
increased concentration of proteins in the blood serum of the fish. 
d) Triglycerides: Triglycerides are the important diagnostic for treatment of disease involving lipid metabolism [18]. 
Presently, gradual increase in triglycerides contents of the fishes were observed at regular intervals in all of the three 
sublethal concentrations of nitrate (Table 1) employed presently. The increase has been found to be statistically significant 
(p<0.01) which can be explained on the pretext that under the stressful condition fishes may mobilize more and more 
triglycerides from liver tissue to meet increased demand for the energy. This appears to be one of the strategies these fishes 
employ to cope up the detrimental conditions imposed by the stress of nitrate toxicity and to sustain toxicity related 
increased physical activity, biotransformation and excretion of xenobiotics. Since triglycerides serve as an important source 
of energy, by its increase, fish under stress of any pollutant can to some extent they combat its severity. As, homeostasis of 
lipids is one of the principal function of liver tissue [22], gradual increase in triglycerides content of presently studied fishes 
may possibly reflect liver dysfunction due to nitrate toxicity. Impairment of liver tissue (authenticated by its histological 
preparations, Figs. 2-3) under the stressful conditions may then cause an imbalance between rate of synthesis of 
triglycerides and their utilization. Liver, being the primary site for the catabolism of triglycerides, its impairment may 
inhibit its breakdown into simpler forms, due to obstruction in the pathway of catabolism of triglycerides and hence the 
resultant increase in its serum level.  
To sum up, it can therefore be inferred that besides increase in cholesterol and proteins, triglycerides content of the fishes 
simply indicate that fish needs excessive amount of energy to cope up the stress of nitrate toxicity.  
e) Phosphatases and Transaminases: Data on effect of nitrate on enzymatic activities of A. morar is depicted in Table 1. 
Data clearly reveal that exposure of nitrate caused significant elevations (p<0.01) in the activities of serum phosphatases 
and transaminases during the experimental exposure of 9 weeks in all of the treated sets. Like other  
biochemical indices, increase in enzymatic activities (phosphatases and transaminases) appears to be gradual at weekly 
intervals during entire experimental period. Several reports [23, 24] have earlier also revealed that these blood enzymes 
increase in their concentrations when treated with various environmental pollutants. Presently observed increase in 
enzymatic activities according to the present author may be due to a) leakage of these enzymes from hepatic cells into 
blood and b) their increased synthesis by liver under stress of nitrate toxicity. Since liver is the primary organ for 
detoxification as well as major site of toxicants reaction [25], significant increase in both of presently studied enzymes 
simply suggests that nitrate might have affect the liver cells and so does the enzymes elaborated by it. Both phosphatases 
and transaminases are considered to be important in assessing the biochemical status of liver [26]. Their presence in blood 
serum is indicative that liver tissue has either get injured and or has undergone dysfunction. Monitoring of liver enzymes 
and their leakage into the blood has hence proved to be a very useful tool in toxicity related effects on liver [27]. These 
enzymes usually percolated into the blood serum (phosphatases and transaminases) only when hepatic cells are damaged 
[28]. In light of above discussion presently observed increase in enzymatic activities of A. morar under the stress of nitrate 
toxicity appears to be indicative of the fact that impairment in liver tissue due to nitrate treatment must have resulted in the 
release of enzymes into the general circulation and hence an increase its concentration. 
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IV. CONCLUSION  
Present studies thus clearly evinces that nitrate toxicity definitely alter the entire biochemical profile in A. morar by 
changing the levels of glucose, cholesterol, protein, triglycerides besides enzymatic activities in the blood serum. Such 
changes at biochemical levels might result in impairment of energy requiring vital processes and hence can deteriorate the 
health status of the fish population. 
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Fig. 1 Microphotograph of Liver tissue from control fish showing Hepatocytes (H), Sinusoids (S) and Melanomacrophage centres (MMCs) (H&E×1000) 
Fig. 2-3 Microphotograph of Liver tissue from nitrate treated fish showing Necrosis (N) and Degenerative changes (DC) (H&E×1000) respectively. 
Table 1: Showing alterations in Biochemical Parameters of the fish A. morar exposed to different 
sublethal concentrations of nitrate (Mean ± S.E.). 
Parameters Control 25%  (0.5mg/l) 50%  (1mg/l) 75%  (1.5mg/l) 

Glucose 
(mg/dl) 

30.0±0.64 54.53±1.88 67.08±0.87 83.69±0.99 

Acid phosphatase 
(KAU) 

2.50±0.18 3.99±0.56 5.83±0.66 7.69±0.87 
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Alkaline 
phosphatase 
(KAU) 

2.40±0.33 4.88±0.13 7.14±0.37 11.47±0.99 

GOT 
(U/L) 

220.0±1.88 250.23±3.78 279.93±3.11 336.23±1.55 

GPT 
(U/L) 

102.0±0.99 105.6±2.33 164.94±1.26 211.02±2.55 

Cholesterol 
(mg/dl) 

80.3±0.4 106.6±1.88 132.52±1.08 175.44±1.97 

Triglycerides 
(mg/dl) 

22.5±0.16 42.74±0.29 68.55±0.77 101.03±0.56 

Total protein 
(gm/dl) 

9.5±0.9 10.82±0.77 12.44±0.45 13.71±0.22 

 
 


