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Abstract:  

Water quality deteriorates mostly due to human activities. Those activities which lead to the aquatic pollution 
include industrialization, urbanization, mining, power station, agriculture and transport. Human destructive 

influence on the aquatic environment is in the from sublethal pollution, which results in chronic stress conditions 

that have negative effect on aquatic life.  Hence an attempt was made to study the impact of sublethal concentration 

of cadmium chloride on the lipid level alterations in gill, liver and kidney of the freshwater exotic fish, 

Hypopthalmichthys molitrix.  As the period of exposure to sublethal concentration of cadmium chloride has 

considerable influence on the metabolic changes the study was made at 7, 14 and 21 days.  The lipid levels 

alterations in gill, liver and kidney were estimated in control and experimental fishes. Significant decreased lipid 

level in gill, liver and kidney of fish treated with sublethal concentration of cadmium chloride when compared with 

control fish. But the maximum decrease of lipid levels were observed in all tissues at 21 days. These results suggest that 

the cadmium chloride causes deleterious effects on lipid content in gill, liver and kidney.  
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INTRODUCTION: 

Metals in the environment can occur from both 

natural processes such as erosion, volcanic eruptions, 

forest fires and from anthropogenic inputs such as 

mining and manufacturing [1]. Heavy metals 
constitute a serious type of pollution in fresh water 

and being stable compounds, cannot be readily 

removed by oxidation, precipitation or other 

processes and directly affects the activity in recipient 

animals [2]. Heavy metal pollution of water is a major 

environmental problem throughout the modern 

world [3]. 

 

Heavy metal contamination in the environment is a 

severe problem, particularly in estuaries, coastal 

areas and fresh water ecosystem [4].  Cadmium is a 

non-essential and toxic to both marine organisms and 
humans which would enter into the environment from 

various anthropogenic sources, and by-products from 

zinc refining, coal combustion, mine wastes, 

electroplating, iron and steel production, fertilizers 

and pesticides [5]. 

 

Heavy metals are natural trace components of the 

aquatic environment, but background levels in the 

environment have increased especially in areas where 

industrial, agricultural and mining activities are 

widespread [6-7] all heavy metals are released into 
the environment and find their way into the aquatic 

phase as a result of direct input, atmospheric 

deposition and erosion. Heavy metal contamination 

has been reported in aquatic organisms [7-8]. These 

metals build up in the food chain and are responsible 

for chronic illness and subsequent death in aquatic 

organisms [9].The environmental persistence of 

metals in concert with their intensive use by modern 

society has, over the years, created the concentration 

of metals in the biosphere [10]. 

 

The contamination of fresh waters with a wide range 
of pollutants has become a matter of concern over the 

last few decades [11-14]. The natural aquatic systems 

may extensively be contaminated with heavy metals 

released from domestic, industrial and other man-

made activities [15-16].Heavy metal 

contamination may have devastating effects on 

the ecological balance of the recipient environment and 

a diversity of aquatic organisms [17]. Among animal 

species, fishes are the inhabitants that cannot escape 

from the detrimental effects of these pollutants [18-

19]. Fish are widely used to evaluate the health of 
aquatic ecosystems because pollutants build up in the 

food chain and are responsible for adverse effects and 

death in the aquatic systems [10, 20-21].  

 

Cadmium is a toxic ubiquitous environmental 

pollutant. It is released into aquatic environment from 

industrial and natural sources [22-23]. Cadmium is a 

widespread environmental pollutant, arising primarily 

from battery, electroplating, pigment, plastic and 
fertilizer industries. The animals are exposed to 

cadmium via contaminants found in drinking water and food 

[24-25, 3], cigarette smoke and alcoholic beverages 

[26], while occupational exposure to cadmium usually 

takes place during manufacturing processes. 

Cadmium is considered as one of the most toxic 

transition metal elements and a potent industrial 

hazard that causes severe damage to a variety of 

tissues and organs [27-28]. Even though many studies 

are available in heavy metal toxicity study of various 

fishes of lipid levels [29-33] our best of knowledge 

there is no report available on lipid levels in 
Hypopthalmichthys molitrix exposed to cadmium 

chloride. Investigation on toxicity makes it possible 

to evaluate the effects of sublethal concentration on 

growth, behavior, physiology and biology of 

organisms, to determent their adaptation capabilities 

and to forecast possible consequences to toxic effect 

[47] Hence the present investigation has been carried 

out on changes in the lipid content in gill, liver and 

kidney of Hypopthalmichthys molitrix exposed to 

sublethal concentration of cadmium chloride.  

 

MATERIALS AND METHODS:  

The fish Hypopthalmichthys molitrix having mean 

weight 14 - 16 gm and length 12 – 14 cm were 

collected from PSP fish farm, at Puthur and 

acclimatized to laboratory conditions. They were 

given the treatment of 0.1% KMNO4 solution and 

then kept in plastic pools for acclimatization for a 

period of two weeks. They were fed twice daily i.e. 

morning and evening on rice bran and oil cake daily. 

The cadmium chloride was used in this study and 

stock solutions were prepared. Cadmium chloride, 

LC 50 was found out for 96 h (28 mg/L) [45] and 
1/15th (1.86 mg/L), 1/10th (2.8 mg/L) and 1/5th  (5.6 

mg/L) taken as sublethal concentrations for this 

study. Forty fish were selected and divided into 4 

groups of 10 each. The first group was maintained in 

free from cadmium chloride and served as the 

control.  The other 3 groups were exposed to sub 

lethal concentration of cadmium chloride, 10 litre 

capacity aquaria. The 2 nd, 3 rd  and 4 th  groups were 

exposed to cadmium chloride, for 7, 14 and 21  days 

respectively. At the end of each exposure period, the 

fish were sacrificed and the required tissues were 
collected for lipid estimation. The lipid content in 

gill, liver and kidney of Hypopthalmichthys molitrix 

were estimated by the method of [34]. The data 

obtained were analyzed by applying analysis of 
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variance DMRT one way ANOVA to test the level of 

significance [35]. 

 

 

 

RESULTS: 

The present study shows a significant decrease in the 

level of  lipids in gill, liver and kidney of 

Hypophthalmichthys molitrix exposed to low, medium 

and high sublethal concentrations of cadmium chloride 

for a period of 7, 14 and 21 days (Table 1).  

 

Table 1: Lipid (mg/g) levels in the gill, liver and kidney of Hypophthalmichthys molitrix exposed to sublethal 

concentration of cadmium chloride 

Treatments  7 days 14 days 21 days 

Gill 

Control 
3.94  0.31a 3.95  0.30a 3.96  0.31c 

Low concentration 3.91  0.30a 3.85  0.31a 3.74  0.29c 

% change over control (-0.76) (-2.53) (-5.55) 

Medium concentration  3.86  0.29a 3.76  0.30a 3.42  0.27b 

% change over control (-2.03) (-4.81) (-13.63) 

High Concentration  3.78  0.30a 3.64  0.29a 3.00  0.24a 

% change over control (-0.04) (-7.84) (-24.24) 

Liver 

Control 11.06  0.85b 11.88  0.85b 11.12  0.86c 

Low concentration 9.98  0.77a 8.84  0.69a 6.70  0.52ab 

% change over control (-9.76) (-25.58) (-39.74) 

Medium concentration  9.90  0.76a 8.72  0.68a 8.46  0.58b 

% change over control (-10.48) (-26.59) (-23.92) 

High Concentration 9.76  0.77a 8.56  0.66a 5.94  0.46a 

% change over control (-11.75) (-27.94) (-46.58) 

Kidney 

Control 5.20  0.41b 5.21  0.41b 5.23  0.41c 

Low concentration 4.88  0.39ab 4.54  0.37a 4.26  0.33b 

% change over control (-6.15) (-12.85) (-18.54) 

Medium concentration  4.76  0.38ab 4.40  0.34a 3.68  0.29a 

% change over control (-8.46) (-15.54) (-29.63) 

High Concentration 4.64  0.37a 4.22  0.33a 3.30  0.26a 

% change over control (-10.76) (-19.00) (-36.90) 

All the values mean  SD of six observations 

+/– indicates the % change over control  

values which are not sharing common superscript differ significantly at 5% (p < 0.05)  

Duncan multiple range test (DMRT) 

 

DISCUSSION: 

Lipid content is an essential organic constituent of 

the tissues of all animals, and plays a key role in 

energy metabolism. Lipids are the best energy 

producers of the body next to carbohydrates. The lipid 

content of gills, hepatopancreas and muscle showed 

decreased levels in the fish exposed for 10, 15 and 20 

effluent exposure. The decreased level of tissue lipid 

content may be due to liver dysfunction or 

mobilization of glycerol or inhibition of oxidative 

phosphorylation [41-42] reported that lipids are vital 

to embryogenesis, providing two third of energy by 
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oxidation. [43] Observed that an elevated level of 

serum cholesterol in Channa punctatus exposed to 

mercuric chloride effluent might be an indication of 

liver damage, which normally esterifies cholesterol, 

and excrete a part of it with the bile. [36] 
demonstrated that blood cholesterol elevation might 

be due to the inhibition of the activity of enzymes of 

lipid metabolism such as lipoprotein lipase by toxic 

effluents leading to a retarded clearance of lipids 

from blood.  

 

Lipids act as reversed depot of energy from where the 

energy is supplied as and when required. [37] Reported 

decreased cholesterol and lipid levels in brain, testis 

and ovary of Clarias batrachus when exposed to lead 

nitrate.  In the present study, there was a decrease in 

the lipid content of gill, liver and kidney of 
Hypophthalmichthys molitrix exposed to sublethal 

concentrations of cadmium chloride. The present 

results agree with [38] reported that decrease in the 

lipid levels of Clarias batrachus when exposed to 

cadmium. [39] Observed that exposure of fish 

Anabas testudineus to a sublethal concentration of 

lead nitrate for the period of 30 days during the 

preparatory phase of its annual reproductive cycle 

reduced the total lipids.  This suggests that lead 

nitrate affects the lipid metabolism of the fish and 

thus may reduce the fecundity of the fish since lipids 
are known to play important role in teleost 

reproduction as an energy source and a precursor of 

steroids.    

 

Lipids are also the storage form of energy like 

glycogen. The lipid levels decreased in the gill, liver, 

kidney, muscle and heart of Catla catla exposed to 

the sub-lethal and lethal concentration of 

cadmium chloride [31]. Effect of cadmium on the 

lipid content was reported by earlier investigators [30, 

40, and 9] have reported that the lipid contents were 

decreased in gill, liver and muscle of Oreochromis 
mosambicus exposed to hexavalent chromium. 

 

CONCLUSION: 
A reduction in the protein content in the present 

investigation in Hypopthalmichthys molitrix suggests 

that the tissue protein undergoes proteolysis, which 

results in an increase in the production of amino 

acids.  These amino acids are utilized for energy 

production during stressful situation in the 

intoxicated fishes. It is evident that proteins are 

degraded to meet the energy requirements during 
cadmium chloride exposure.  It can be concluded that in 

Hypopthalmichthys molitrix exposed to cadmium 

chloride at sublethal concentration causes energy 

crisis and alter protein metabolism. 
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