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Abstract: In the present investigation, a comparative study on acute toxicity of mercury to air breathing fish,  (Ham.) and non-Channa gachua
air breathing fish,  (Linn.) was undertaken. The 96h median lethal concentration (LC50) for  (0.188 mg l ) was higher Cyprinus carpio C. gachua -1

than that of  (0.105 mg l ). From the result, the non-air breathing fish  was 1.79 times more susceptible than  to C. carpio , C. carpio C. gachua-1

mercury toxicity. Both the fishes showed changes in their ethological responses with the progress of time of exposure and increasing 
concentration of the toxicant. An alteration in the haematological parameters also recorded when the fishes exposed to mercury stress. The 
haemoglobin content (Hb), total erythrocyte count (TEC) and haematocrit (Hct) for both fishes significantly reduced) during their acute 
exposure. The level of total protein and serum globulin significantly decreased) at 96h in both fishes compared to the initial exposure at 0h, 
whereas, total glucose, triglyceride, cholesterol and albumin increased significantly in both fishes at 96h. The degree of change for each 
parameter was similar in both the fishes. This comparative study may help to determine the degree of toxicity of mercury as well as to 
understand its mode of action in the light of ethological and haematological responses to the fishes belong to different physiological nature.
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Anthropogenic activities resulting in the release of 

chemicals, salts and metals in the environment are a major 

problem to aquatic organisms, human and wildlife. Many of 

these chemicals and salts used in industry and agriculture 

have a final destiny in the aquatic environment (Coimbra and 

Reis-Henriques 2007; Zheng et al 2021). Mercury, a non-

essential heavy metal, is rarely found free in nature and is 

usually discharged into environment through the effluents 

from thermal power stations, paper and pulp industries, 

electronic wastes, batteries, electroplating, metal industries 

and fossil fuel combustion (Morcillo et al 2017). Most of the 

mercury in surface waters is typically inorganic in nature 

(Hoffman et al 2000) and mercuric chloride, a simple 

inorganic salt form of the toxicant, is predominant in many 

surfaces water bodies. The inorganic mercury is a global 

concern due to its high toxicity at low concentration and 

bioavailability (Vázquez-Núñe et al 2007, Zheng et al 2021). 

In the aquatic ecosystem, inorganic mercury can be 

microbiologically converted into the highly toxic form, methyl 

mercury (Baughman 2006, Gutiérrez et al 2020). This 

organometallic compound is a highly lipophilic environmental 

contaminant derived from inorganic mercury by bacterial 

activity which easily crosses the blood barrier and disrupts 

cellular ion transport processes (Authman et al 2015; 

Thangam et al 2016; Zheng et al 2021). Fish exposed to 

different concentrations of mercuric chloride in the laboratory 

experiments showed alterations in hematological 

parameters including changes in blood metabolite levels 

(Kalaivani et al 2008, Maheswaran et al 2008, Gupta and 

Banerjee 2011, Pathak and Jha 2011, Morcillo et al 2017). 

An acute toxicity test is the most accepted technique in 

the assessment of biological effects of any toxicant and is 

used to detect and evaluate the potential toxicological effects 

of any toxicant on the organisms (Parasuraman 2011). It can 

be evaluated by several quantitative parameters like survival 

and mortality of the test organisms and their sensitivity to the 

toxicant (Banavathu et al 2016, Zheng et al 2021). The 

present investigation was undertaken to determine the 

degree of acute toxicity of mercury to air-breathing fish, 

Channa gachua Cyprinus  Ham. And non-air breathing fish, 

carpio Linn.

MATERIAL AND METHODS

Test organisms used in the bioassay comprised of adult 

male , Ham. (Length 8.1 ± 1.20 cm, weight Channa gachua

9.23 ± 1.7 g) and  Linn. (Length 9.5 ± 1.15 cm, Cyprinus carpio

weight 18.58 ± 2.5 g). The fish was acclimatized to the 

laboratory condition for ten days before their use, maintaining 
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