
Int J Pharma Res Health Sci. 2016; 4 (6): 1462-1465

1462
IIIIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved

DOI:10.21276/ijprhs.2016.06.05

P Goswami et al. CODEN (USA)-IJPRUR, e-ISSN: 2348-6465

Original Article

Effect of Cadmium Chloride on Biochemical Profile
and Enzyme Activity in Tilapia Mossibica
Praveen Goswami *, Utkarsh Kaushik, Shilpi Damor, Preeti Sharma, Neha Sharma
Department of Zoology, Poddar International College , Jaipur, Rajasthan, India

A R T I C L E  I N F O A B S T R A C T

________

1. INTRODUCTION

Environmental pollution and its hazard on aquatic biota
associated with is major point of concern during the last few
decades. Contamination of freshwater from different source
has become a matter of major concern around the globe1, 2, 3.
Industrial effluents, domestic sewage, pesticides, fertilizers,
etc are some of the sources which pollute the river 4, 5. Heavy
metals in industrial effluents contain a large array of toxic
substances higher concentration of which can cause harmful
effects on the aquatic organisms. It leads to alterations in the
physical, chemical and biological properties of water bodies
as well as that of the environment 6, 7, 8. Metals are used for
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Toxicity of aquatic ecosystems due to accumulation of heavy metals has received
considerable attention. Cadmium is utilized in number of applications like
chemical fertilizers & pesticides and considered as environmental pollutants.  The
present study was designed to evaluate the effect of cadmium on Tilapia
mossibica. Alteration in fish protein, glycogen and glucose was measured in
tissues exposed to sub-lethal concentration of cadmium chloride for 15 days.
LC50  was measured and found to be 36.848 mg/l. protein concentration tend to
decrease in different tissues of fish in liver, heart and muscles. Glycogen
concentration also showed marked decrease in liver, heart and muscles. Thus it
can be concluded that cadmium badly influences blood parameters in living
organism and lead to hematological disorders and cause oxidative stress
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variety of purpose 9, 3 but toxicity is major concern because
they impose serious health impact and survival of fishes3.
One such metal is cadmium which is environmental
pollutants and is toxic for living organisms. It is finds its
applications in plastic industries, manufacturing of batteries,
pigments, etc.10. Reports showed the toxicity of cadmium on
kidney, liver, gill, heart, blood parameters and cause
oxidative stress11, 12. Further evidences have suggested that
in Labeo rohita and Catla catla Cd accumulated in non-
edible fishes is lesser in comparison to that of edible fishes
13. Therefore, present study was undertaken to determine
evaluate LD50the effect of cadmium chloride on biochemical
profile and enzyme activity in Tilapia mossibica.

2. MATERIALS AND METHODS
Adult and live Tilapia mossibica were collected from the
local market and brought to laboratory. Only healthy fishes
were taken for experiment. Fishes were acclimatized in glass
aquaria for 15 days and were fed with fish food and water in
the aquaria was replaced by freshwater at every 24 hrs.
Stock solution of Cadmium Chloride was prepared by
dissolving appropriate amount of CdCl2 in distilled water.
Sub-lethal studies
Fishes were exposed to 2 sub lethal concentrations of
Cadmium for a chronic period of 15 days to determine the
protein and glycogen level in liver, heart and muscles. The
sub lethal concentrations of Cd i.e., 15th of 96 hrs and 1/10th

of 96 hrs were determined on the basis of the LC50 value of
96 hrs exposure of the test fish, to the heavy metal Cd as
CdCl2.
For selection of test concentration, some pilot tests were
carried out. The range of concentrations was selected
between 0 to 100% mortality. In order to maintain the
concentration of cadmium, water in the aquarium was
changed every 24 hrs during the exposure. The mortality rate
of Tilapia mosambica was recorded at 96 hrs exposure to
heavy metal, CdCl2.
The LC50 value for 96 hrs was determined by static renewal
bioassay following probit analysis 14. For studying the
protein and glycogen levels in the liver, heart and muscles,
fishes were divided in two groups as control and
experimental. After exposure to 15days, both control and
experimental fishes were sacrificed and liver, heart and
muscle were processed for protein estimation15. Glycogen
estimation was done by Anthrone reagent method of Van der
Vier, (1954) 16 as modified by Mahendru and Agrawal
(1982) 17.

3. RESULTS AND DISSCUSION
Test fish, Tilapia mossambica were exposed to 2 sub lethal
concentrations of heavy metal Cadmium (Cd) as (CdCl2). On
the basis of the LC50 value of 96 hrs (360 ppm), the value of
2 sublethal concentrations i.e., 1/5th of 96 hrs and 1/10th of
96 hrs were recorded to be 72 ppm (1/5th of 96 hrs) and 36

ppm (1/10th of 96 hrs). The fishes were exposed to these 2
sublethal concentrations i.e., 72 ppm (1/5th of 96 hrs) and 36
ppm (1/10th of 96 hrs) for a period of 15 days and protein
and glycogen level was recorded in different tissues.
LC50 value of cadmium chloride for the fish Tilapia
mosambica was determined by Probit-regression analysis
(Table 1) using SPSS 15 and LC50 was found to be
35.847mg/l.

Table1: Probit-regression analysis of Tilapia mossambica against
cadmium chloride at 96 hours post exposure.
Concentration in

mg/l
Total no. of

fish
Observed
responses

Expected
responses

LC50
mg/l

10 10 1 0.779

36.848
20 10 2 1.920
30 10 4 3.740
40 10 4 5.902

50 10 9 7.814

From the data presented, it is clear that at the end of 1/10th
and 1/2 exposure to sub-lethal concentration for 96 hours,
Protein content decreased in order of liver>heart >muscle.
This decrease in protein level may be due to metabolic
utilization of keto acids to gluconeogenesis pathway (for
synthesis of glucose) or for maintenance of ionic and osmo-
regulation18. Similar observations were observed by Jana and
Padhay (1987)19 in the muscles of C. punctatus after the
treatment with heavy metals19. Ravichandran (1994)20

observed decreased the protein in muscle Oreochromis
mossambicus. The level of protein from control and
experimental tissues are presented in Table2. A significant
reduction in protein levels in all tissues were observed and
compared to control group. The level of glycogen from
control and experimental tissues are presented in table 3. A
significant reduction in glycogen levels in all tissues were
observed as compared to the control fishes. In the liver of
control fish, the glycogen content was 9.18 mg/100 mg of
wet weight of tissue, which was reduced to 7.7 mg at 1/10 of
96 hrs (36 ppm) of cadmium and this value reduced further
to 6.72 mg /100 mg of wet weight of the tissue at 1/5th of 96
hrs of cadmium (72 ppm).
Liver is the chief organ of carbohydrate metabolism and
level of glycogen was found to be highest in liver. Muscle
glycogen acts as a source of glucose for glycolysis while
liver glycogen acts as a source of glucose to maintain the
glucose level in blood. As the level of glycogen decreases in
fish, when exposed to toxicant, it may be due to its rapid
utilization to meet energy needs. The results of our studies
are supported by the other workers 21.

Table2: Average changes in the protein level (mg/g ) in certain tissues
of freshwater fish, Tilapia mossambica after chronic (15 days) exposure
to 2 sublethal concentrations - 1/10th of 96 hrs (36 ppm) and 1/5th of 96
hrs (72 ppm) of heavy metal Cadmium (Cd) as CdCl2

Organs Control
Cadmium (Cd) as CdCl2

1/10th of 96 hrs 1/5th of 96 hrs
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Liver 30.0±0.49 23.30±0.60*** 19.10±0.67***

Heart 14.00±1.0 11.50±0.66** 9.2±1.13***

Muscle 36.50±0.67 36.0±0.28@ 34.50±0.67**

@: Non-significant; *: Significant at P< 0.05; **: Highly significant at P<0.01;
***: Very highly significant at P<0.001.

Table 3: Average changes in the Glycogen level (mg/g) in certain tissues
of freshwater fish, Tilapia mossambica after chronic (15 days) exposure
to 2 sublethal concentrations - 1/10th of 96 hrs (36 ppm) and 1/5th of 96
hrs (72 ppm) of heavy metal Cadmium (Cd) as CdCl2

Organs Control
Cadmium (Cd) as CdCl2

1/10th of 96 hrs 1/5th of 96 hrs

Liver 9.18±0.38 7.7±0.78** 6.72±0.82***

Heart 3.42±0.42 3.1±0.34@ 2.52±0.34*

Muscle 6.94±0.68 6.34±0.6@ 5.62±0.38**

@: Non-significant; *: Significant at P< 0.05; **: Highly significant at P<0.01;
***: Very highly significant at P<0.001.

Thus, contamination by heavy metals is a serious threat to
aquatic organisms because of their toxicity, long persistence,
bioaccumulation and biomagnifications in the food chain.
The present study reveals that Cadmium has a tangible effect
on the protein and glycogen levels in certain tissues of fresh
water fish, Tilapia mosambica, which may cause severe to
fatal physio-metabolic dysfunctions.

4. CONCLUSION
The present study reveals that heavy metals may induce
biochemical alterations in the different organs of fish. These
biochemical investigations can be used to study the mode of
action of toxicants and the cause for death by poisoning of
aquatic organisms. Thus biochemical alterations in fish can
be considered as biomarkers to access the health status of the
fishes as well as aquatic bodies polluted by toxicants. Thus
environmental protection is the major requirement of the
society.
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