
 
http://biosciencediscovery.com 841                                ISSN: 2231-024X (Online) 

Bioscience Discovery, 8(4): 841-843, October - 2017 

© RUT Printer and Publisher  

Print & Online, Open Access, Research Journal Available on http://jbsd.in  

ISSN: 2229-3469 (Print); ISSN: 2231-024X (Online)  

Research Article 

 

Effect of Malathion on acid phosphatase enzyme of freshwater fish 

Ophiocephalus striatus  

 

Gijare S S and V T Tantarpale 

 

Department of zoology, Jagadamba Mahavidyalaya, Achalpur 

Department of zoology, Vidyabharti Mahavidyalaya Camp Amravati 

E-mail: shrutipande17@gmail.com,  

    

Article Info 
 

Abstract 

Received: 07-07-2017,  

Revised: 09-09-2017,  

Accepted: 16-09-2017 

Present study was aimed to observe the acid phosphotase activity of liver and 

muscle of fresh water fish Ophiocephalus striatus after exposure to sublethal 

concentration of malathion. The acid phosphatase activity was measured by the 

colorimetric method.  The significant decrease in acid phosphotase activity of 

liver and muscle in treated group compared with control was observed. Inhibition 

of this enzyme may be due to a high tissue toxicant level, which affected the 

synthesis of enzyme directly or indirectly. 
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INTRODUCTION 

The fresh water is polluted due to entry of 

excess sewage water, industrial effluent and large   

number of pesticides in natural and agriculture pest 

management. The pesticides like organophosphate, 

organochloride and carbamate are regularly used in 

agricultural pest management for food production 

but through their excessive and indiscriminate use in 

agricultural pest management and public health 

operation (Magar and Shaikh, 2013). The rapidly 

increasing use of insecticide in agriculture posse’s 

serious hazards to aquatic animals (Sreenivasan et 

al., 2011). 

Aquatic medium receiving sewage effluent 

represent an important point source of water 

pollution since their discharges consisting of 

complex mixture of chemicals (Leon and 

Muthulingam, 2013). Chemicals like metals, 

polycyclic aromatic hydrocarbons, pesticides 

organotins volatiles organic compounds, 

chlorobenzenes, phthalates and alkylphenol have 

been reported in waste water, as well as certain 

pharmaceuticals and hormones (Abessa et al., 2005; 

Gasperi et al., 2008; Bolong et al., 2009; Metcalfe et 

al., 2010; Cazenave et al., 2014). 

The importance of studying the effects of 

pollutant in aquatic organism  is a  main issue for the 

environment  but also  regarding  the potential 

impacts on human health (Malhao et al., 2013) .The  

the large scale application of pesticides, to crops and 

forests may contribute to the presence of toxic 

substances in the environment  .These chemicals  can  

find their  way into water reservoir, streams and 

rivers, thus producing and adverse impacts on the 

aquatic biota ,which includes fishes (John and 

Prakash  2003; Wang et al., 2013). 

The changes in enzymatic system may alter 

the metabolic processes. More recently changes in 

the enzymes concentration are being employed in the 

evaluation of toxicological responses. Enzymes play 

an important role in metabolism. They are exceeding 

efficient and very specific in terms of nature of 

reaction catalyzed and the substrate utilized. In 

present investigation attempt has been made to study 

effect of malathion on acid phosphotase activity in 

liver and muscle of Ophiocephalus striatus. 
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MATERIALS AND METHODS 

The acid phosphatase activity was measured 

by the colorimetric Method as described by fisky and 

Subbarao (1925). The four test tubes are maintained 

as experimental, control, blank and standard. In 

experimental test tubes only, buffer is taken whereas 

in control test   tube buffer +30% TCA is added. Rest 

of the procedure for both is same. The contents of 

both the tubes are incubated at 370C for half hour 

then tissue homogenate is added and again kept for 

incubation for half hour. Then 30% TCA   is added 

only in experimental sample and both the sample in 

experimental and control test tubes are filtered and 

to the filtrate ammonium molybdate ANSA and 

graded distilled water is added in appropriate 

quantities. In blank test tube 5% TCA, ammonium 

molybdate ANSA and graded distilled water was 

taken, whereas in standard   test tube working 

standard, ammonium molybdate, ANSA and graded 

distilled water was taken. The enzyme activity is 

read at 410 nm spectrophotometrically and 

expressed in terms of mg ip/gm/hr. 

 

RESULTS AND DISCUSSION  

The occurrence of acid phosphotase enzyme 

activity in the liver tissue is associated with the 

metabolism. The liver acid phosphotase level treated 

to sublethal concentration of malathion exposed to 

fresh water fish Ophiocephalus striatus showed 

decreased trend 3.22, 3.32, 3.25 and 3.20 

respectively. The insecticide showed decreased acid 

phosphotase trend in liver due to inhibition of 

enzyme activity by malathion.     

The present study showed that changes in 

the acid phosphatase contents in muscle of fresh 

water fish Ophiocephalus striatus exposed to 

malathion. Acid phosphatase content in muscle 

showed increase trend exposed to malathion 2.65, 

2.46, 2.58 and 2.36 repectively. 

 

Figure 1:  Changes in the liver acid phoshpotase of fresh water fish Ophiocephalus striatus exposed to 

sublethal concentration of malathion  at  different  time intervals 

 

 
 

Figure 2:  Changes in the muscles acid phosphatase  of  the freshwater fish  ophiocephalus striatus 

exposed  to sublethal  concentration of malathion  at different time interval 
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The acid phosphotase is active at specific pH 

and termed as phosphor-mono-esterase. It affects the 

enzyme proteins. Continued amino acid deficiency 

and increased metabolism due to increase of toxic 

substances and the production of toxic metabolic 

products are destructive to enzyme.  Alteration of 

enzyme levels can be monitored to evaluate the 

hepato-cellular damage caused by various foreign 

compounds (Shah et al., 2002) 

Rahman et al. (2002) suggested that the 

decrease in the activity of ACP in different tissues 

might be due to the increase permeability of plasma 

membrane. Thenmozhi et al. (2011) reported that 

decrease the activities of liver and muscle of 

Labeorohita exposed to malathion.  

The ACP acts as marker enzyme for the 

detection of lysosomes in cell fractions and can be 

altered by the presence of xenobiotics. The main 

principles and dynamics underlying the mechanism 

of elevation of plasma may be due to the injury 

caused to the living cells which results in an outgrow 

of intracellular enzymes and other cellular 

constituents, pouring into the extracellular space 

leading to arise in enzyme (Cajaraville et al., 2000).   

From the above observations and discussion, it can 

be concluded that the malathion affects acid 

phosphatase enzyme activities in freshwater fish 

ophiocephalus striatus due to its toxic nature.  
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