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ABSTRACT 
The changes in some blood biochemical parameters were studied in the freshwater fish N. 

notopterus under saline exposure for a longer period of 30 days.  The blood biochemical parameters 

are glucose, protein, triglycerides and cholesterol. All these parameters exhibited increased level 

except of blood glucose which remained unchanged as observed after the termination of saline 

exposure. Thus it indicates that although fish survives and able to tolerate extreme saline condition 

as there was no mortality during the exposure period. The increase of blood biochemical parameters 

can be considered as a kind of saline stress response particularly on lipid derivatives.  
 

1. INTRODUCTION  

 The effects of stress resulting from aquaculture practices on fish and methods of minimizing 

such effects have received considerable attention through the years (Barton and Jwama, 1991, 

Mazik et al, 1991; Cech et al., 1996). Stress induced by common practices such as handling, 

crowding, transport or poor water conditions can increase the incidence if diseases and mortality 

and salinity fluctuations undoubtedly impose stress on the physiology of the exposed fish 

population and can modify their structure, and is therefore an important factor affecting the 

economics of aquaculture.  

Stress disturb the final internal balance, homeostasis and has further determinable effects on 

behavior, growth, reproduction, immune function and disease tolerance (Chen et al.,2004; Morales 

et al.,2005). Fish has developed physiological and biochemical adaptations to cope with these 

constraints that minimize or eliminate the deleterious effects, which is called stress response. The 

evaluation of biochemical parameters has provided tool for facilitating fish health management 

(Chen et al, 2004). Blood chemistry parameters are used as indicators of physiological stress 

response in fish (Lerman et al, 2004; Koypuds et al, 2007).Saline stress response studies of fresh 

water fish N. notopterus are scanty, hence, the present study is undertaken to find out the saline 

stress response with emphasis on certain blood biochemical parameters.  
 

2. MATERIALS AND METHODS 

 Fresh water fish Notopterus notopterus caught 30 fishes by a local fisher man from Bheema 

river (16
0
 24

0
 36” N, 770 17’ 6” E) near Gulbarga and brought to the laboratory.  They were kept in 

30L fiberglass tanks containing 30 liter aerated water.  The fish were allowed to acclimate for a 

period of one week before start of the experiment. Among 30 fishes, 15 fishes  were gradually and 

continuously exposed to saline medium starting from 1gm up to 50gm and final saline medium 

contains 50g/30 liters of water and kept for 30 days. Equal number of fish was kept as control.   

 After the termination of the experiment exposing to saline medium for 30 days, the fish 

blood was collected from the caudal region with the aid of 2-3cm disposable plastic syringes and a 

21 gauge disposable hypodermic needle and transferred to  plastic tubers.  The sample was then 

mixed gently and thoroughly and blood samples were transferred to laboratory for testing the serum 

glucose, serum protein, serum triglycerides and serum cholesterol.  

Serum glucose was measured by GOD-POD, End point Assay and Kinetic Assay method, Serum 

protein was measured by using the modified Biuret method, GPO/PAP method (SR Kit) for the 

determination of triglycerides, (HOD/PAP method for the determination of cholesterol in blood 

serum. 
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Calculation: Salinity was found to be 0.16% or 1666.66 ppm, by following standard formula.ppm 

=mass solute (mg)/volume solution(L), ppm=50×1000/30=1666.66 ppm, conversion of ppm 

to%.,%=1666.66×100/1000000=0.16%. 

 

3. RESULT AND DISCUSSION 

 The fresh water fish N.notopterus was exposed to 0.16% saline medium and on exposure for 

30 days no mortality occurred and found that the fish can tolerate higher concentration of salinity 

even in the environment. The fish were comfortable with proper movement coming to the surface 

for gulping air. The   results obtained have been presented in the table 1.There is no change in the 

serum glucose. The serum protein in control fish was 6.23gm/dl, while it was in experimental fish 

8.43(Fish exposed to 0.16% salinity). There was 2.20 gm/dl increased in fish exposure to salinity. 

The serum triglycerides in control fish were 308.25 mg/dl, in experimental fish it was 366.2 mg/dl. 

There was considerable increase in the serum triglycerides in experimental fishes when compare to 

control fishes. The plasma cholesterol of control fish was 232.75 mg/dl. The experimental fish 

serum cholesterol was found to be 450.5 mg/dl. The serum cholesterol has been increased two fold 

in the experimental fishes 

 In the present investigation there was no change in the glucose level of fishes exposed to 

salinity (0.16%). Gelis Tarihi (2004) reported that, there was no change in the glucose level of 

tilapia, Saratherodon melanotheron exposed to 9 ppt salinity, but glucose level was relatively high 

in fish exposed to 18 ppt for 72 hours and the glycogen level in liver tissue significantly reduced 

(P<0.05), this shows that higher salinity results in high rate of glycogenolysis activity to meet high 

energy demand and that resulted  in reduced glycogen levels in liver. From the study of Gelis Tarihi 

(2004) it is clear that as salinity increases glucose level increases , and fishes have the ability to 

withstand some saline stress, this is revealed in the fish exposed to 9 ppt salinity, it was similar to 

those of controlled fishes. The same result was also observed in our study in the fish Notopterus 

notopterus. There was no change in the blood glucose level at 0.16% salinity. Hyperglycemia is an 

expected result of stress or exhaustive exercise in fishes (Barton and Iwama 1991; Hrubec 

etal.,1997). Blood glucose levels may elevate immediately but catecholamines which facilitate 

gluconeogenesis (Baton and Iwama, 1991). It is known that the degree of hyperglycemia may 

change depending on the type of stress and the sampling times (Rotlland etal., 1997). 

 The concentration of total protein is used as a basic index for health status of fish (Mustafa 

et al., 2009) and it is an important non specific immune parameter (Magnadottir et al.,2006).In the 

present study there is an increase in the serum protein in experimental fishes. The control fish serum 

protein was 6.23g/dl and (experimental fish) fishes exposed to 0.16% was 8.43 gm/dl. According to 

Rakovac et al, (2005), increased concentrations of total protein can be caused by structural liver 

alterations reducing aminotransferase activity impaired control of fluid balance.  

Serum Kuck et al., (2012), also reported that there  was increase in total protein as salinity 

increases. Their result was, at 50%(Sw) Salinity there total protein was 50.4±5.3, at 100%(Sw) 

salinity the total protein was 40.0±7.9150% (Sw), at 150% salinity the total protein was 35.6±8.9, at 

200% (SW) salinity the total protein was 35.7±6.0.On the contrary Mohammad Reza et al.,(2012) 

reported that serum protein levels decreased with increase in salinity. In their study serum protein 

was 48.33±6.51 at 12 ppt salinity, 53.00±4.00 mg dl-1 at 6 ppt and 64.00±4.58 mg dl-1 at 0 ppt. 

Marcel  et al.,(2009) reported that , in cells of stressed organisms there is an increase I n the 

production of heat shock protein or stress protein which are required to assist the folding of nascent 

polypeptide chains, act as a molecular chaperone and mediated the repair and degradation of altered 

or denatured protein to maintain homeostasis. Protein are the most important and abundant 

macromolecules in living beings, which play a vital role in architecture and physiology of the cell 

and in cellular metabolism. Proteins also play an important role in the metabolism and regulation of 

water balance.(Heath etal.,1995). All biological activities are regulated by enzymes and hormones, 

which are also proteins. Assessment of protein content can be considered as a diagnostic tool to 

determine the physiological phases of the cells. (Kapila etal.,1991). The survival ability of animals 

exposed to stress mainly depends on their protein synthesis potential  (Padma etal.,2012). The 
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decrease in protein content was probably due to reduced/perturbation of microsomal protein 

synthesis. The degradation of protein suggests the increase in proteolytic activity and possible 

utilization on their product for metabolic purpose and cause damage (Padma etal., 2012). 

The quantity of protein is dependent on the rate of protein synthesis or on the rate of its degradation 

(Catharios etal.,2004). 

 In the fish Notopterus notopterus, serum triglycerides level increase in experimental fishes 

by 57.95 mg/dl. In experimental fish the triglycerides level was 366.2 mg/dl and in control fishes 

308.25 mg/dl. Arjon et al.(2009) also reported that serum triglycerides increased in Solea 

senegalensis, to the saline condition that is 208 mM at 15 ppt and 10.7 mM at 39 ppt. the result of 

Serma etal.(2012) was completely reversed when compare that serum triglycerides significantly 

decreased in parallel with increase in salinity. The result of their report was 2.7mM at 8 ppt and 

1.1mM at 24 ppt. And the same result was also reported by Mohammad Reza etal. (2012) in gold 

fish. In their study also the serum triglyceride level decreases with increase in salinity.  At 0 ppt the 

serum triglyceride level was 306.67 mg dl-1 and at 6 ppt it was 294 mmdL-1 and at 12 ppt it was 

257.67 mgdl-1. However, in our study the triglycerides increased on exposure to saline medium and 

this may be because of increased in metabolic rate and demand for lipid accumulation. 

Cholesterol is a necessary compound of the structure of the cell membrane. in fishes  exposed to 

0.16% salinity (Notopterus notopterus) was 450.5 mg/dl. It is twofold more than that of control 

fishes. The same result is also for Yamawaki etal. (1986) and Sancho etal, (1997). According to 

them increased concentrations of cholesterol in serum can be a result of damages to liver or kidney. 

Elevated levels of cholesterol indicate disorders of lipid and lipoprotein metabolism, especially liver 

disease, (Kavadias etal., 2004), it is known that the serum biochemistry can be influenced by many 

biotic and abiotic factors such as water temperature, seasonal pattern, food, age and sex of the 

fish(Annino etal., 1976).In the present investigation the serum cholesterol the serum cholesterol 

levels was two fold increase in the saline exposed fishe compare to control fishes. Therefore a high 

concentration of blood cholesterol may suggest the dietary lipid imbalance.(Wedemeyer etal.,1990). 

This lipid imbalance in N. notopterus may be because of saline stress that leads to the imbalance of 

lipid metabolism. 

 

4. CONCLUSIONS 

 The present study indicates that fish shows response physiologically by increasing the level 

of serum glucose, protein, triglycerides, and cholesterol, but there was no change in the glucose 

level. Hence the. fresh water fish Notopterus notopterus undergo many physiological changes by 

increasing the above blood parameters  such as serum glucose, protein, triglycerides and 

cholesterol, so that it can withstand the saline stress to thrive well in the changed water environment 

under natural conditions. 

 

Table-1: Showing some blood  biochemical parameters in the fresh water fish,N.notopterus 

S.No Parameters 

Control Group 

 
Experimental group 

Mean SD SE Mean SD SE 

1 Serum Glucose 72.16 ±0.9 0.4 72.83 ±0.7 0.3 

2 Serum Protein 6.23 ±0.6 0.30 8.43 ±0.7 0.3 

3 Serum Triglycerides 308.25 ±1.1 0.5 366.2 ±0.6 0.3 

4 Serum Cholesterol 232.75 ±1.9 0.8 450.5 ±1.8 0.8 

 

All values are expressed as means ±SD, N=6, Glucose in mg/dl, Protein in gm/dl, Triglycerides in 

mg/dl and Cholesterol in mg/dl. The serum glucose is 72 mg/dl in both control and experimental 

fishes. 
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