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ABSTRACT: In developing countries like India fish is a dependable source of animal protein. 

Large-scale mortality occurs among the fresh water fishes often due to environmental stress 

followed by pathogenic attacks and parasitic afflictions causing a tremendous loss to the nation. 

This condition is called as Epizootic Ulcerative syndrome (EUS). It causes severe ulceration and 

heavy mortalities of fish in the wild and culture ponds. In the present study the healthy fishes were 

administered with the ulcerated tissue from the EUS affected fish and were studied for their muscle 

protein, Cholesterol and Glycogen as well as Serum protein. It was found that all the EUS affected 

fishes exhibited decreased nutritive value with significantly lowered muscle proteins, cholesterol 

and glycogen. Serum total protein level in EUS  affected fishes was declined significantly with 

decreased A : G ratio. Thus it can be concluded that d EUS induces stress, making fishes weak and 

vulnerable to diseases. 
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1. INTRODUCTION 

In India, traditional aquaculture has in recent years turned into a science based economic and 

commercial activity involving heavy inputs and therefore diseases of all kinds are now known to 

occur on an increasingly larger scale. However, fish mortality is not the only criteria to evaluate the 

effect of fish disease. Even the morbidity, which leads to weight losses and poor growth in surviving 

fish, contributes substantial loss to the farmers. Since last decade there is an increased realization of 
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the necessity to avoid infectious agents to maintain healthy stocks to enhance productivity [1]. Like 

all animals, fish suffers from environmental, nutritional and infectious diseases. Organisms such as 

parasites, bacteria and viruses are pathogens capable of causing disease in cultured and wild 

populations of fish. Poor nutrition and water quality can also cause disease under stressful conditions. 

Epizootic Ulcerative Syndrome (EUS) causes severe ulceration and heavy mortalities of fish in the 

wild and culture ponds. This disease effected juveniles as well as adults of many species of both 

fresh water and brackish water fish and the extent of damage is very severe in some species . The 

quality of edible fish is severely reduced because the primary choice of fish lies in its protein and 

other constituents, which reduce considerably under EUS affected fishes. [2]; [3]; [4]; [5]; [6]; [7]; 

[8] have published their reports on the host biochemistry, comparison of diseased fishes and healthy 

fishes. 

2. MATERIALS AND METHODS 

The present study was carried out by collecting the suspected diseased fishes from nearby EUS 

prone water bodies (Wadali and Malkhed lakes) with the help of fishermen and were brought to the 

laboratory and maintained in  glass aquaria for a week, to study the type of infection. General 

survey of fish market was also carried out simultaneously every week in the light of infection.The 

healthy fishes weighing about 25 gm and of approximately equal length were brought to the 

laboratory and kept in aquarium containing 75 litre of water and were acclimatized for 15 days. 

They were regularly fed on pellet feed and 25% water of the aquarium was also regularly changed 

at an interval of 7 days to maintain the water quality. 10 fishes were kept in one aquarium each. 

Experimental set up: - 

The experiment was carried out on six sets of 10 fishes in each group as below: 

Group I: -Consisting of control (Healthy) fish (10, Channa punctatus). 

Group II:-Consisting of Naturally EUS affected fish (10,Channaspunctatus). 

Group III :- Consisting of artificially infected fishes injected with 0.2 ml homogenate of ulcerated  

        skin tissue from diseased Channa punctatus (10, Channa punctatus). 

Group IV :- Consisting of control (Healthy) fish (10, Clarias batrachus). 

Group V :- Consisting of Naturally EUS affected fish (10, Clarias batrachus). 

Group VI :- Consisting of artificially infected fishes injected with 0.2 ml homogenate of ulcerated  

       skin tissue from diseased Clarias batrachus(10, Clarias batrachus). 

Suspension preparation: 

The tissue suspension of ulcerated  skin tissue was prepared in sterile fish saline (0.3%). A tissue 

(500 mg) homogenate was prepared by taking affected or  ulcerated skin in fish saline (5ml). 

Collection of Blood sample: 

Blood was obtained by amputating the tail. Blood was collected in eppendorf tubes, allowed to clot 

at room temperature for 60 mins and then spun down at 2500 rpm and the serum was removed. 
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Serum of 6 fishes from the same group was pooled and then estimations were carried out. The serum 

was stored at -20
o
C until it was assayed for enzymes and also for RID and SDS-Phage. 

Biochemical study: 

After removal of blood from the control and experimental diseased fishes they were dissected with 

a sterilized scissor to remove the tissues like, kidney, liver, skin and gills. The  tissues (liver and 

muscle) were weighed to the nearest of ± 0.1mg with electronic balance and were used for 

biochemical estimations like, glycogen, total protein and total cholesterol. Homogenates were 

prepared in different medium as per the reqiurement of the techniques involved. Cooling centrifuge 

was used to centrifuge the homogenates for varied time length as per the technique. 

The Biochemical studies were carried out as per the methods given below. 

Table: 1, Biochemical methods used : 

Sr.no.    Biochemical Parameters   Tissue/Serum         Method 

1.   Total Protein           Serum       Biuret [9]. 

2.   Total Protein           Tissue          Lowry et al., [10]. 

3.   Glycogen          Tissue          Montgomery [11]. 

4.     Cholesterol          Tissue          Lieberman Burchard [12] 

Electrophoresis (SDS-PAGE): 

Serum proteins (albumin and immunoglobulin) from control, naturally EUS  affected and 

artificially EUS infected fishes were separated by SDS-PAGE [13] and were run on the densitometer 

for finding out the fractions of immunological proteins. 

3. RESULTS AND DISCUSSION 

Effect on Nutritive values: 

In control as well as EUS infected fishes nutritive values with respect to muscle proteins, cholesterol 

and glycogen were examined and the results are shown in Tables, 2 and 3 and Figs: 1 to 6. In 

naturally EUS affected Channa punctatus muscle proteins were found to be depleted by 20.48%, 

cholesterol by 49.73% and glycogen by 48.41%. However in artificially EUS infected fishes after 

21 days of challenge infection slightly more depletion  in all the three biochemicals  was observed. 

The muscle protein depleted by 24.28%, cholesterol by 54.20% and glycogen by 58.36%. These 

depleted values are found to be significant at p< 0.05. Similarly in EUS infected Clarias batrachus 

also the nutritive values with respect to muscle proteins, cholesterol and glycogen were depleted, 

however the depletion was slightly less when compared with the depletion in EUS  infectedChanna 

punctatus (Tables, 2 and 3; Figs: 4 to 6). 
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Table 2: Alterations in muscle protein,cholesterol and glycogen contents (Nutritive value) 

of control as well as EUS infected fish, Channa punctatus. 

Muscle 

biochemicals 

Control Naturally 

affected 

fish 

Artificially infected fishes 

7 days 14 days 21 days 

Protein 

(mg/100g) 

462.95 

±18.15 

368.15 * 

±10.16 

(-20.48) 

428.39 NS 

±20.11 

(-7.47) 

400.15 NS 

±35.88 

(-13.17) 

350.58* 

±30.19 

(-24.28) 

Cholesterol 

(mg/100g) 

22.16 

±2.22 

11.14* 

±0.98 

(-49.73) 

20.80 NS 

±1.85 

(-6.14) 

15.38* 

±1.33 

(-30.60) 

10.15* 

±2.88 

(-54.20) 

Glycogen 

(mg/100g) 

43.90 

±3.20 

22.65* 

±2.15 

(-48.41) 

39.89 NS 

±3.16 

(-9.14) 

21.42* 

±1.88 

(-51.21) 

18.28* 

±0.95 

(-58.36) 

The values are mean of 6 replicates ± SE. 

     Figures in Parenthesis indicate percent change over control. 

     * P< 0.05, NS – Not significant. 

Table 3: Alterations in muscle protein,cholesterol and glycogen contents (Nutritive value) 

of control as well as EUS infected fish, Clarias batrachus. 

Muscle 

biochemicals 

Control Naturally 

affected 

fish 

Artificially infected fishes 

7 days 14 days 21 days 

Protein 

(mg/100g) 

522.15 

±18.08 

  428.92* 

  ±28.11 

 (-17.86) 

 500.44NS 

  ±32.08 

   (-4.16) 

 468.00 NS 

 ±30.16 

(-10.38) 

432.72* 

±22.22 

(-17.13) 

Cholesterol 

(mg/100g) 

  18.46 

  ±2.19 

   12.15* 

   ±0.92 

(-34.19) 

16.15 NS 

  ±1.11 

 (-12.52) 

  15.18 NS 

  ±1.08 

(-17.77) 

  13.55* 

  ±0.98 

(-26.60) 

Glycogen 

(mg/100g) 

  52.62 

  ±3.66 

  30.18* 

  ±1.15 

(-42.65) 

 40.16 NS 

±1.98 

 (-23.68) 

  36.88* 

  ±2.15 

(-29.92) 

  28.15* 

  ±0.75 

(-46.51) 

The values are mean of 6 replicates ± SE. 

    Figures in Parenthesis indicate percent change over control. 

    * P< 0.05, NS – Not significant. 
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Alterations in Serum proteins of EUS infected fishes:- 

In naturally EUS affected Channa punctatus as well as after 21 days of challenge infection 

(Artificially EUS infected) the serum protein level was declined significantly (p<0.05) when 

compared with serum protein level in healthy Channa punctatus. In Clarias batrachus similar 

observations are made.  However, the serum proteins were found to be decreased more (34.14 to 

38.75%) when compared with the results in Channa punctatus (Table,4 and 5 and Figs:7 and 8). 


1,


2
,  as well as  serum globulins were found to be elevated in all the naturally as well as 

artificially infected Channa punctatus and Clarias batrachus. This has resulted into decreased A:G 

ratio (Table, 4 and 5 and Figs 9 to 14). A:G ratio in naturally EUS affected Channa punctatus was 

1.14 and  that in artificially EUS infected fishes was found to be 0.72. These results are highly 

significant (p<0.01). Densitometric graphs were taken and are shown as Fig: 15 to 17.In Clarias 

batrachus the A:G ratio was 3.23, 0.94 and 1.49 in healthy, naturally EUS affected and artificially 

EUS infected fishes respectively. Densitometric graphs were taken and are shown  as Fig: 18 to 

Fig: 20. 

Table 4: Serum proteins in control and EUS infected Channa punctatus. 

Serum 

proteins 

Control Naturally 

affected 

Artificially 

infected 

(21 days) 

Total 

Protein 

(mg/100g) 

5.28 

±0.15 

4.08* 

±0.08 

(-22.73) 

3.98* 

±0.22 

(-24.63) 

Albumin 74.64% 53.43% 42.09% 

α1   8.98%   15.96%      9.31% 

α2   5.55%     8.26%    14.37% 

Β   5.54%   12.67%    17.78% 

   5.26%   11.66%    16.43% 

Globulin 25.33% 46.55% 57.89% 

A:G 2.94 1.14** 

(-61.23) 

0.72** 

(-75.52) 

     The values are mean of 6 replicates ± SE. 

   Figures in Parenthesis indicate percent change over control. 

                * P< 0.05 , ** P<0.01 
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Table 5: Serum proteins in control and EUS infected Clarias batrachus. 

 

Serum 

proteins 

      Control Naturally 

affected 

Artificially 

infected 

 (21 days) 

Total 

Protein 

(mg/100g) 

4.98 

±0.09 

3.28** 

±0.11 

(-34.14) 

3.05** 

±0.08 

(-38.75) 

Albumin 76.37% 50.97% 59.84% 

α1 11.48% 19.97% 10.18% 

α2 4.10% 9.15% 14.30% 

Β 4.36% 8.36% 10.55% 

 3.67% 1.53% 5.10% 

Globulin 23.61% 48.01% 40.13% 

A:G 3.23 0.94** 

(-70.9) 

1.49** 

(-53.87) 

The values are mean of 6 replicates ± SE. 

  Figures in Parenthesis indicate percent change over control. 

  ** P< 0.01 
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Electrophoretic studies:- 

Serum proteins in muscles of healthy and EUS affected Channa punctatus and Clarias batrachus 

were analysed electrophoretically. The results are shown in Table: 6, and Fig: 21. Serum of healthy 

Channa punctatus exhibited 8 proteins bands with Rfvalues 0.31, 0.36, 0.39, 0.48, 0.54,0.59,0.67, 

and 0.72.However , the serum of naturally EUS affected fishes  showed 8 bands  of proteins with 

Rfvalues 0.31, 0.36, 0.48, 0.54, 0.59, 0.61, 0.67 and 0.72. Thus one new band of Rfvalue 0.61 was 

seen with absence of band with Rfvalue 0.39. Similarly serum of healthy and naturally EUS affected 

Clarias batrachus  was analysed for different  proteins (Table: 6 and Fig: 21). Serum of healthy 

Clarias batrachus exhibitted 7 bands on the gel with Rfvalues 0.48, 0.54, 0.70, 0.82, 0.85,0.90 and 

0.93. Serum of naturally EUS Affected fish showed presence of 6 different proteins and Rfvalues 

0.36, 0.48, 0.64, 0.74, 0.85 and 0.96.Standard Protein mixture with known molecular weights were 

also run simultaneously with Rf values, 0.31, 0.36, 0.48 and 0.54. 
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Table 6: Electrophoretic seperation of proteins from healthy and EUS affected 

Channa punctatus and Clarias batrachus. 

Rf 

values of 

Protein 

Markers 

Molecular 

weights of 

Protein 

Markers 

(KD) 

Rf 

values of 

serum 

proteins from 

control 

Channa 

punctatus 

Rf 

values of 

serum 

proteins from 

Infected 

Channa 

punctatus 

Rf 

values of 

serum 

proteins 

from control 

Clarias 

batrachus 

Rf 

values of 

serum 

proteins from 

Infected 

Clarias 

batrachus 

0.31 66 0.31 0.31 0.48 0.36 

0.36 43 0.36 0.36 0.54 0.48 

0.48 29 0.39 0.48 0.70 0.64 

0.54 14 0.48 0.54 0.85 0.74 

  0.54 0.59 0.82 0.85 

  0.59 0.61 0.90 0.96 

  0.67 0.67 0.93  

  0.72 0.72   

 

 

http://www.rjlbpcs.com/


Laharia RJLBPCS 2020               www.rjlbpcs.com             Life Science Informatics Publications 

© 2020 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2020 July – August RJLBPCS 6(4) Page No.12 

 

The decreased glycogen and cholesterol contents observed in EUS affected fishes may be because 

of their early utilization during the stress of infection. In addition,  the decrease in blood total 

protein (Table, 4 and 5) may account for the degeneration of muscular tissue. Blood total protein in 

fish is known to be very useful as a criterian for diagnosis of liver and muscle tissue function [14]; 

[15]. Omprakasham [16] reported that the total proteins and amino acids become gradually depleted 

in the muscle of Rohu fingerlings infected with Psedomonas fluorescens. Leibmann and Reidmuller 

[17] and Reidmuller [18]  reported decreased quantities of serum proteins as well as albumin-

globulin ratio in infected fishes. It was suggested that toxin produced by the pathogenic bacteria 

interfered with protein metabolism. In the present investigation also EUS affected fishes exhibited 

decreased A:G ratio (Table, 4 and 5). Richards  and Pickering [19] also reported severe 

hypoproteinaemia in Saprolegnia infection of brown trout from spawing streams. This loss of 

protein may be associated with loss of protein from the extravascular fluid at sites of fungal damage 

[20] and may explain the rapidity with which the fungal-infected fish die. 

4. CONCLUSION 

All the EUS affected fishes exhibited decreased nutritive value with significantly lowered muscle 

proteins, cholesterol and glycogen. Serum total protein level in EUS affected fishes was declined 

significantly with decreased A: G ratio. Thus EUS outbreaks have threaten food security and 

subsequently physical health, of all those who are dependent on fish, as fish is an important source 

of animal protein for people in many countries of South and South-East Asia. Hence due to outbreak 

of this fish disease there is tremendous loss of the investment, cost of treatment and also loss of 

harvest, increasing the production cost. Thus it can be said that EUS has a potential to financially 

decimate those who rely on fishing for income. 
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