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Seasonal changes in the biochemical profile of male fresh water fish

Channa punctatus

Abstract- Over the last few decades the contamination of fresh water with a wide range of pollutants has become a

matter of concern. Metal contamination accounts for potential threat for aquatic organisms, which are exposed to

significant amounts of heavy metals as a consequence of Industrial, Agricultural and Anthropogenic activities. Heavy

metals at high concentration can be hazardous to metabolic, physiological and biochemical system of fish, which in turn

affects human beings. The aim of the present study is to investigate the changes in biochemical parameters such as

glucose and urea in Channa punctatus. Channa punctatus is commonly known as snake head fish of carnivore feeding

habit. The cypermethrin pesticide is widely used in agricultural field for the control of insect pests and is coming under

synthetic pyrethroids which have shown strong pesticidal activity in freshwater teleost fish, Channa punctatus.
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INTRODUCTION

Seasonal variations in the various biochemical

constituents were studied in the Channa punctatus. The

chemical composition in fish is traditionally used as an

indicator of the nutritional value as well as the physiological

condition of fish and its habitat1,2. The present paper deals

with similar studies carried out on the fresh water snake

headed fish Channa punctatus. This fish is one of the

commonest fish in India. It occurs throughout the country

and forms the mainstay of inland fishery in many parts of

India. It is popular item of diet amongst the poor class of

people and is sold rather cheaply. Among these fishes its

nutritive value is higher than that of M.seenghala. It has

been fairly well established that in many fishes, both from

freshwater and marine environments marked changes

occur in the levels of the chemical constituents from season

to season3-5. This fish is one of the common fishes of

India. It is a popular item of diet and its nutritive value is

high. The present paper describes the monthly variations

in the biochemical composition of this fish. The perusal

of the available literature shows that few workers have

reported the seasonal variations in the blood glucose and

urea levels. However, the seasonal variation in the blood

glucose levels in Channa punctatus (Bloch) is reported7.

The seasonal fluctuations and normal levels in the blood

glucose in both fresh water and marine fishes. In the

present study, attempts have been made to investigate to

study the changes in biochemical parameters of Channa

punctatus.
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The physiological and biochemical alterations

observed in an animal under any physiological stress can

be correlated with the structural and functional changes

of cellular proteins. The normal blood glucose level of

Channa punctatus undergoes a seasonal change. A post-

spawning hyperglycemia is found during August,

September, October and November. Fish kept out of water

show increase in blood glucose level upto 24 hours.

When returned to water, the asphyxial hyperglycemia

subsides after 24 hours. Starvation does not appear to

affect the blood glucose in this fish. Basic ecological

factors, such as feeding regime and stocking density, also

have a direct influence on certain biochemistry parameters.

The variation in protein, cholesterol and glucose level is

directly to sex, size and age of the fishes8-10.

MATERIALS AND METHODS

Sampling area

For the present study the carp, Snake head fish

(Channa punctatus), male were collected from local

market of Madhepura during different seasons of the year

2018-2019 and kept in laboratory aquaria. Healthy fishes

were used for the estimation of glucose and urea level.

The fishes weighing about 200-250g (Fig-1) were chosen

as per availability in the market for the study. Before use

fish were allowed to recover from asphyxia suffered.

Fish sample collection and maintenance

The blood was collected from the heart for the

detection of urea and glucose for each month for a period

of two years to detect the seasonal changes. For the

estimation of urea, urease nesslerization method was

adopted. The effect of asphyxiation was studied by keeping

fish out of water in a glass trough having moist cotton at

its bottom. The blood glucose was determined at varying

intervals. Effect of starvation was observed in a batch of

30 fish kept in a large aquarium. Six fish were sacrificed

at 7 day interval for one month and six fish after 60 days

starvation. In all the cases fish were killed by a blow on

the head and blood sample was taken by cutting the hepatic

veins. The blood glucose was determined according to

the method of Nelson as below: 0.1 ml of blood was mixed

with 3.1 ml of distilled water and deproteinized with 0.4

ml of 0.3 N Barium hydroxide and an equal amount of 5

% zinc sulphate solution11.

OBSERVATION

In male fish, the glucose content varies from

73.60mg/100ml to 87.75mg/100ml of blood. The maximum

amount of blood glucose (87.75/100ml in male) is recorded

during the winter, while minimum values (73.60mg/100ml

in male) are obtained during summer. The highest values

in blood urea (27.12 mg% in males) are recorded during

monsoon while minimum values (25.22 mg% in males)

are obtained during summer. Urea content during different

seasons ranges from 25.22 mg% to 27.12mg% males.

Blood glucose

Seasons  Male 

Range 

(mg%) 

Mean 

(mg%)  

S.E.M 

Winter 76.0-100.0 87.75 ±3.271 

Summer  50.0-100.0 73.60 ±3.902 

Mosoon  64.0-100.0 83.40 ±2.902 

Seasons Male 

Range 

(mg%) 

Mean 

(mg%)  

S.E.M 

Winter 20.0-37.0 26.66 ±1.358 

Summer  21.0-32.0 25.22 ±1.230 

Mosoon  20.0-34.0 27.12 ±0.960 

Blood urea

DISCUSSION

The result of the present study indicate that blood

glucose and urea of C. punctatus changes seasonally and

this is probably connected with the temperature, gonadal

cycle, metabolic activities, feeding intensity etc. It shows

that seasonal variations in blood glucose level are mainly

due to thermal variation and gonadal cycle12-13. It is observed

experimentally that lowering of temperature causes

hyperglycemia in Opsanus tau.14 They recorded that serum

glucose level increased with the fall of temperature. They

observed highest blood glucose level during winter and

lowest during summer and correlated it with the lowering

of temperature and gonadal development. Experimentally

they observed that the fish showed a considerable rise in

its blood glucose level when transferred from water at

35oC to water at 5oC. The present study also revealed that

the fish, C. punctatus has highest blood glucose level during

winter. Thus, the authors agree with the views of the above

authors.
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Thus from the above observations it may be

concluded that temperature, gonadal development,

metabolic activities, feeding intensity etc., play an important

role in the regulation of blood glucose and urea levels.
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