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ARTICLE INFO                           ABSTRACT
 

The present study was carried out to investigate the comparative study of 

electrophoretic patterns of esterases extracted from various tissues i.e. gill, liver, 

intestine, muscle and brain of fresh water cat fish Heteropneustes fossilis (Bloch). 

The qualitative analysis of esterase isozymes were examined on 7.5% native 

polyacrylamide gel electrophoresis (PAGE) stained with α-napthyl acetate as 

substrate. Altogether 4 esterase bands were named as Est-1 (0.6 ±0.05), Est-2 (0.4 

±0.05), Est-3 (0.3±0.05), Est-4 (0.15 ±0.05) were observed with different relative mobility. 

Est-2, Est-3, Est-4were found in gill, muscle, brain and liver where as all the four 

were found in intestine. Among the four esterases Est-3 is found to be more 

abundant in all the tissues tested with the highest intensity found in liver followed 

by intestine, gill, brain and muscle. Thus our present investigation reveals that all 

the four tissues of H. fossilis is rich in esterases. 
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INTRODUCTION:  

The stinging cat fish Heteropneustes fossilis (Bloch) 

is locally called as Ingilayee or Marpujella. It is an 

important air sac catfish indigenous to many Asian 

countries (1). It inhabits in fresh water and able to 

tolerate brackish water too. It is very popular not only 

for its good taste but also highly nutritional and 

medicinal point of view. Popularity of this species for 

cultivation is also high due to extreme hardiness, fast 

growing and ability to survive in poorly oxygenated 

water (2).   

Esterases are a group of hydrolytic enzymes occurring 

in multiple forms with broad substrate specificity. 

Esterases comprise a diverse group of enzymes 

catalyzing the hydrolysis of organic esters (3). 

Esterases (Est., 3.1.1.2) are ubiquitous in living 

organisms. Several esterases have been isolated from 

various tissues of microbes, plants, and animals and 

investigated for their biochemical properties (4-6). 

Esterase enzymes are multiple forms of a single 

enzyme, which have different iso-electric points and 

therefore can be separated by electrophoresis. 

Electrophoretic studies were done extensively on 

various tissues of different animals from which it 

reveals that the enzyme exists in multi molecular 

forms and functions (7). As the electrophoretic 

banding patterns of esterases of different tissues show 

species specific variation it can be successfully used 

for the identification of fish species (8). Esterases also 

used as bio indicators to measure the toxic potency of 

pesticide residues usually applied in agriculture (9). 

The residual effect of pesticides in agriculture 

especially in fish is very high which in turn cause 

death of fish particularly, after the rainy season 

(10,11). Taking this into consideration some 

enzymological work has been under taken in fresh 

water cat fish with special reference to esterases. 

MATERIAL AND METHODS: 

The adult fishes (weighed about 50-70g) were 

collected from ponds (tanks) located within the radius 

of 60 kms from Kakatiya university campus by netting 

with the help of local fisher men. They were 

immediately brought to the laboratory in plastic 

buckets and acclimatized to laboratory conditions for 

about a week in aquaria. They were fed on natural 

plankton collected from their natural habitats. Fishes 

were immobilised by hitting them on the head and the 

tissues were dissected out from the animals. Five 

tissues were selected for the study i.e. gill, liver, 

intestine, muscle and Brain. The dissected tissues from 

(adult fishes) six individuals were collected from ice 

jacketed containers. After collecting the tissues blotted 

to free from blood clots and other adherent tissues and 

weighed to the nearest milligram and were 

homogenised in 0.01N Tris.HCl buffer (PH =7.5) 

containing 0.9٪ of Nacl. The concentration of tissue 

homogenates varied from tissue to tissue i) Gill--10٪  

ii) Liver--10٪  iii) Intestine--10 ٪  iv) Muscle--20٪  v) 

Brain --10٪. The homogenates were centrifuged at 

2000 rpm for 10min on a clinical centrifuge at room 

temperature. The supernatant were mixed with equal 

volumes of 20٪ sucrose solution containing 0.05٪ 

bromophenol blue as the tracking dye. An aliquot of 

0.1ml of this mixture was used for loading the sample 

directly on to the separating gel for separation of 

esterase patterns. Esterase patterns were separated on 

thin layer 1.5mm (thickness) polyacrylamide gels 

(7.5٪). The gel mixture was prepared according to 

Clark-1959. Gelling was allowed to 45min, after 

loading the samples on to the gel, the samples were 

over laid with electrode buffer and gel plates were 

connected to the electrophoretic tank. Tris (0.05M), 

glycine (0.38M) buffer (PH=8.3) was used as the 

electrode buffer.  

A constant current of 50 volts for the first 15min 

followed by 150 volts for the rest of the run was 

supplied during electrophoresis. The electrophoretic 

run was terminated when the tracking dye migrated to 

the distance of 5cm from the origin. Esterases were 

visualized on the gels by adopting the staining 

procedures of Venkaiah & Laksmipathi 2006 (12), 

Raju & Venkaiah 2013 (13). They were stained for 

esterase activity with α-naphthyl acetate as substrate. 

RESULTS & DISCUSSION: 

The result obtained on the comparative study of 

electrophoretic patterns of esterases in various tissues 

of fresh water cat fish H. fossilis are presented in 

figure1 and table 1. The details about the relative 

mobility of individual esterase isozyme zones are 

presented in table α-naphthyl acetate was used as 
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substrate to score the intensity of esterase on 7.5% 

native polyacrylamide gels. The results showed 

differences at different tissues of cat fish H. fossilis 

which were followed by visibility of the zones in 

electrophoresis. 

 
 

 

  Est (Rm 

value) 

 

Tissue 

Est-1 

(0.6±0.05) 

Est-2 

(0.4 ±0.05) 

Est-3 

(0.3±0.05) 

Est-4 

(0.15±0.05) 

Gill +++ ++ + - 

Liver ++ +++ + - 

Intestine ++ +++ + + 

Muscle ++ + + - 

Brain +++ ++ + - 

Tab.1. Electrophoretic banding patterns showing the intensity variation of esterase isozymes in different tissues of 

H.fossilis (Stained with α-naphtyl acetate )+ indicates faintly stained; ++ indicates medium staimed; +++ 

indicates deeply stained 

 

Four esterase(Est-1, Est-2, Est-3, Est-4) bands were 

observed in different tissues of fresh water cat fish and 

presented in figure 1, Table. The detailed results of 

which are described as below 

Gill 

There are three active esterase zones on the zymogram 

Est-2, Est-3, Est-4 with Rm values 0.4 ±0.05, 

0.3±0.05, 0.15 ±0.05 respectively. Est-1 was deep 

stained (+++), Est-2 was medium stained (++) and 

Est-3) was faint stained (+). 

Liver 
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The liver exhibited 3 esterase zones with Rm values 

Est-1. 0.6±0.05, Est-2. 0.4±0.05, Est-3. 0.3±0.05 

respectively out of  which Est-2 was deeply stained 

(+++), Est-1 was medium stained (++) and Est-3 was 

faint stained (+). 

Intestine 

All together four esterase bands (Est-1, Est-2, Est-3, 

Est-4) with Rm values 0.6±0.05, 0.4±0.05, 0.3±0.05, 

0.15±0.05, were found in intestine of which Est-2  was 

deep stained (+++), Est-1 was medium stained (++) 

and Est-3, and Est -4 were faint stained (+). 

Muscle 

Muscle exhibited only 3 esterase bands Est-1, Est-2 

and Est-3 on the zymogram with Rm values 

0.6±0.05,0.4±0.05,0.3±0.05 were found in the muscle 

Est-1 (++) was medium stained and Est-2 (++) , Est-3 

(+) were faint stained. 

Brain 

3 esterase bands Est-1, Est-2, Est-3 were observed 

with Rm values0.6±0.05, 0.4±0.05, 0.3±0.05 in cat 

fish among Est-1(+++) was deeply stained Est-2 (++) 

was medium stained and Est-3 (+) was faint stained. 

Highest relative mobility value was 0.6±0.05 (Est-1) 

close to the anode (+), slowest relative mobility was 

0.15±0.05 (Est-4) on the cathode (-) (Fig.1and Table 

1). 

In the present study Est-1 and Est-2 were deeply 

stained with α-naphthyl acetate gill, liver, intestine 

and brain. But Est-1 was medium stained in liver, 

intestine and muscle. Est-2 in muscle Est-3 in all the 

tissues were faintly stained. Est-1, Est-2, Est-3, Est-4 

were present in all of the tissues. Est-1, Est-2, Est-3 

were found to be present in all the tissues analysed i.e 

gill, liver, intestine, muscle and brain. 

The tissue and species specific distribution of 

esterases were earlier reported from two cat fishes and 

the toad (12, 5).Tissue esterase patterns of muscle and 

brain of Channiforms and Perchiforms were reported 

(14). Non specific esterase isozyme after 

electrophoresis was used to identify the species of 

Anabas and Clarius (15-17). Different forms of 

esterases found in different tissues of Puntius sophore 

were analyzed (18). 

 Gajala et al 2016 (19)  reported the effect of 

Triazophous on esterase activity and protein contents 

of liver, kidney, brain, blood and muscle of Catla 

catla, Labeo rohita and Cirrinus mrigala. Tissue 

specific esterase isozyme variations in Clarias 

batrachus and C. gariapinus  were also studied 

(20,21). 

CONCLUSION: 

The present study reports that the variability of 

patterns of esterase isozymes describes electromorphs 

of an individual. Representating expression of tissue 

specific esterase isozymes, which showed differential 

banding patterns that, could be used in toxicological 

study. It can be concluded that the tissue wise variation 

in the banding patterns of esterase may be used for the 

development of genetic molecular markers. 

CONFLICT OF INTEREST: 

The authors declare that there is no conflict of interest 

that would prejudice the impartiality of this scientific 

work. 

ACKNOWLEDGEMENT: 

Authors are thankful to the Head of the Department of 

Zoology, Kakatiya University for providing 

laboratory facilities. 

REFERENCES: 

1. Akand MA, Hasan MR and Habib MAB (1991) 

Utilization of carbohydrate and lipid as dietary 

energy sources by stringing catfish 

Heteropneustes fossilis (Bloch). In: Fish nutrition 

research in Asia. Proceedings of the Fourth Asian 

Fish Nutrition Workshop. ed. De Silva S.S. Asian 

Fisheries Society, Manila, Philippines. pp. 93-

100. 

2. Mohammad Arif Hossain et al ., Genetic variation 

among three wild populations of stinging catfish 

(Heteropneustes fossilis) by allozyme 

electrophoresis., J Fish 1(1): 14-21, Dec 2013. 

3. Callaghan, A., V. Boiroux, M. Raymofld, and N. 

Pasteur. 1994. Prevention of changes in 

electrophoretic mobility of overproduced esterase 

from organophosphate-resistant mosquitoes of the 

Culex pipiens complex. Med. Vet. Entomol. 8: 

391-394. 

4. Thomas et al., Cholinesterases regulate neurite 

growth of chick nerve cells in vitro by means of a 

non-enzymatic mechanism., Cell Tissue Res 

(1993) 273:219-226. 



British Journal of Pharmaceutical and Medical Research Vol.03, Issue 01, Pg.840-845, January-February 2018 
 

 

844 

5. Shahjahan, R.M., A. Karim, R. A. Begum, M. S. 

Alam and A. Begum. 2008. Tissue specific 

esterase isozyme banding pattern in Nile tilapia 

(Oreochromis niloticus). Univ. J. Zool. Rajshahi 

Univ. 27: 01-05.  

6. Md. Abdur Rashid ., esterase banding pattern in 

different age groups of mosquito fish, gambusia 

affinis in bangladesh ., International Journal of 

Environmental Biology 2012; 2(3): 162-164. 

7. Markert, C. L. and Moller, F. Multiple forms of 

enzymes: Tissue, ontogenetic and species specific 

patterns. Proc. Natl. Acad. Sci. 1959,45: 753−763. 

8. Shengming, H., Changgeng, Q. And Thukui, T. 

1988. Comparative studies on the 

electrophoregram of esterase isozyme and lactate 

dehydrogenase of Carassius aukatus gibelio bloch 

and Carassius sp. Zool. Res. 9: 69-78.  

9. Begum, R.A., S.C. Bhadra, R.M. Shahjahan, M.S. 

Alam, and A. Begum. Esterase banding pattern in 

differant tissues of Pangasius hypophthalmus 

(Sauvage, 1878). Bangladesh J. Zool. 2008, 36: 

287-294. 

10. Debnath, J.C. Electrophoretic and Biochemical 

studies of proteins and isozymes of non-specific 

esterase, Lactate and Malate dehydrogenases in 

the three species of freshwater fishes of Bosnia 

and Hercegovina. University medical centre, 

Sarajevo.1978; (Ph D thesis). 

11.  Sahib, K.V.R. Rao, Toxicity of malathion to the 

freshwater fish Tilapia mosambica, Bulletin of 

Environmental Contamination Toxicology. 

24,1980, 870-874. 

12.Venkaiah, V. and Lakshmipathi, V. 

Electrophoretic studies on comparison of 

esterases patterns of two cat fishes and the toad, J. 

Aquatic Biol., 2006, 2(2): 170 – 174 . 

13.Raju And Venkaiah. Electrophoretic Patterns of 

Esterases of Parotoid Gland of common Indian 

Toad Bufo melanostictus (Schneider), Journal of 

Cell and Tissue Research, 2013 Vol. 13(1) 3491-

349.) 

14. Rajaiah et al., Tissue esterase patterns of muscle 

and brain of channiformes and perciformes 

fishes., Asian Journal of Bio Science (October, 

2010) Vol. 5 Issue 2 : 187-191. 

15. Ramaseshaiah, M. and Dutt, S. Comparative 

electrophoretic studies of Anabas testuddineus 

and A. oligolepis (Osteichthyes: Anabantidae) 

(climbing perch) from Lake Kolleru, Andhra 

Pradesh, India. Hydrobiologia 1984,119: 57-64. 

16. Begum R.A., Rahman D.T., Rashid M.A., Alam 

M.S., Shahjahan R.M. (2012b), Comparison of 

esterase isozyme variability in some selected 

tissues of the Asian and African catfishes 

(Siluriformes: Clariidae), Bangladesh J Zool, 

40(1):43-50. 

17. Rashid MA, Rahman DT. Tissue specific esterase 

isozyme variation in Clarias batrachus and C. 

gariepinus. J Entomol Zool Stud 2013;1(2):1- 7.  

18. Hawa jahan et al ., electrophoretic banding 

pattern of esterase isozyme in different tissues of 

puntius sophore (cyprinidae : cypriniformes)., J. 

Asiat. Soc. Bangladesh, Sci. 42(2): 201-208, 

December 2016. 

19. Ghazala .,Effect of Triazophos on Esterase 

Activity and Protein Contents of Liver, Kidney, 

Brain, Blood and Muscles of Catla catla, Labeo 

rohita and Cirrhinus mrigala., Pakistan J. Zool., 

vol. 48(2), pp. 513-518, 2016. 

20. Md. Abdur Rashid Comparison of esterase 

banding pattern in some selected tissues of 

Macrognathus aculeatus and Mastacembalus 

armatus , Octa. J. Biosci. Vol. 1(2): 132-137, 

December, 2013 

21. Mohammad Mustafa, Tissue Specific Esterase 

Isozyme Variation In Four Punctius Species (Issn 

2322-5009) Coden (Usa): JcrsdJ 3102, Vol. 1, No. 

4, pp:254-259,2013. 
 

 

How to cite this article:  

T. Bheem Rao, K. Thirupathi and Y. Venkaiah Comparative Study Of Electrophoretic Patterns Of Esterases In Various Tissues 

Of Fresh Water Cat Fish Heteropneustes Fossilis (Bloch).. Br J Pharm Med Res , Vol.03, Issue 01, Pg.840-845, January - 

February 2018. ISSN:2456-9836 Cross Ref DOI : https://doi.org/10.24942/bjpmr.2018.201          

Source of Support: Nil               Conflict of Interest: None declared



British Journal of Pharmaceutical and Medical Research Vol.03, Issue 01, Pg.840-845, January-February 2018 
 

 

845 

 
 
 
 
 

 
 

Your next submission with British BioMedicine Publishers will reach you the below assets 

• Quality Editorial service                                                      

• Swift Peer Review 

• E-prints Service 

• Manuscript Podcast for convenient understanding 

• Global attainment for your research 

• Manuscript accessibility in different formats 

( Pdf, E-pub, Full Text) 

• Unceasing customer service 
 

Track the below URL for one-step submission 

http://www.britishbiomedicine.com/manuscript-submission.aspx 

 


