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The fish Lebistes reticulatus was exposed to sub
method). Autopsy of liver and kidney was done after 30
were estimated by using the method of Nachlas et al. (1960), Srikanthan and Krishnamoorthy
Lardy(1965) and Burns and Bergmeyer (1965) respectively. A decrease in SDH activity levels is due to
accumulation of the succinate. Decreased GDH activity in both tissues is an indication of decreased oxidation of 
glutamate. Reduction in GDH activity may also be due to low utilization of amino acids and low oxidation of amino 
acids. Marked drop in MDH levels in both tissues might be due to restricted supply of substrate, since it was 
observed that SDH activity decreased. Decrease in MDH may
of malic acid, leading to the production of pyruvic acid. The elevation in the activity levels of LDH in both tissues 
indicates an increased production of pyruvate (or) greater breakdown of lactate. I
due to high energy demand for survival in anaerobic conditions and to overcome cadmium stress in polluted 
environment. 
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Most of industrial effluents often contain pollutants toxic to the biota. Cadmium is released in considerable amounts 
through industrial effluents into soil, surface and ground water system. Cadmium was found to interfere with many 
protein and carbohydrate metabolisms by inhibiting the enzymes involved in the processes. Cadmium 
bioaccumulation can affect humans through biomagnification. Short term tests of acute toxicity were performed over 
a period of 96 hours using cadmium chloride. The toxicity experim
concentration of CdCl2 on the fingerlings (Wt. 6±1 grams) in triplicate and the LC
graphic (% Mortality Vs. Log Concentration), probit graphic (Probit value Vs. Log concentration) and 
regression analysis methods. Cadmium is a well known heavy metal toxicant with a specific gravity 8.65 times 
greater than water. Heavy metals become toxic when they are not metabolized by the body and accumulate in the 
soft tissues. The target organs for cadmium have been identified as liver, placenta, kidneys, lungs, brains and bones. 
Roberts (1999). Cadmium (Cd), one of the non
used in paints and dyes, cement and phosphate fer
reticulatus was exposed to sublethal concentration of cadmium for 30 days. To understand the fate of cadmium and 
its effect on fish, SDH, LDH, MDH and GDH activity levels were estimated in liv

Lebistes reticulatus weighing 0.4±1g, length 2.6±3.0 cm. were collected from local ponds and acclimatized to 
laboratory conditions. The sub-lethal concentration was determined through probit analysis. The fish were expos
to 9x10-3 

µgl-1 concentration for 30 days. Constant temperature (28±1
the period of experimentation. The other physicochemical parameters maintained throughout the period of 
experimentation were Dissolved oxygen 5.8±0.2 mgl
mgl-1.  The fish were fed with fish food. Two glass aquaria containing ten fishes in each. One served as control and 
other as experimental. After 30 days autopsy of liver and kid
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ABSTRACT 
The fish Lebistes reticulatus was exposed to sub-lethal concentration of 9x10-3 

µg/ l cadmium for 30
method). Autopsy of liver and kidney was done after 30th days and biomarkers SDH, GDH, MDH and LDH levels 
were estimated by using the method of Nachlas et al. (1960), Srikanthan and Krishnamoorthy
Lardy(1965) and Burns and Bergmeyer (1965) respectively. A decrease in SDH activity levels is due to

Decreased GDH activity in both tissues is an indication of decreased oxidation of 
DH activity may also be due to low utilization of amino acids and low oxidation of amino 

acids. Marked drop in MDH levels in both tissues might be due to restricted supply of substrate, since it was 
observed that SDH activity decreased. Decrease in MDH may be due to diversion of aerobic metabolism at the level 
of malic acid, leading to the production of pyruvic acid. The elevation in the activity levels of LDH in both tissues 
indicates an increased production of pyruvate (or) greater breakdown of lactate. Increase in LDH activity might be 
due to high energy demand for survival in anaerobic conditions and to overcome cadmium stress in polluted 

Sublethal, Biomarker, Substrate, Cadmium. 

 
INTRODUCTION 

Most of industrial effluents often contain pollutants toxic to the biota. Cadmium is released in considerable amounts 
through industrial effluents into soil, surface and ground water system. Cadmium was found to interfere with many 

te metabolisms by inhibiting the enzymes involved in the processes. Cadmium 
bioaccumulation can affect humans through biomagnification. Short term tests of acute toxicity were performed over 
a period of 96 hours using cadmium chloride. The toxicity experiments were then conducted using the chosen 

on the fingerlings (Wt. 6±1 grams) in triplicate and the LC50 was determined using simple 
graphic (% Mortality Vs. Log Concentration), probit graphic (Probit value Vs. Log concentration) and 

Cadmium is a well known heavy metal toxicant with a specific gravity 8.65 times 
greater than water. Heavy metals become toxic when they are not metabolized by the body and accumulate in the 

rgans for cadmium have been identified as liver, placenta, kidneys, lungs, brains and bones. 
Roberts (1999). Cadmium (Cd), one of the non-essential heavy metals, known for its non-corrosive nature is widely 
used in paints and dyes, cement and phosphate fertilizers. Jarrup (2003). In the present study the fish Lebistes 
reticulatus was exposed to sublethal concentration of cadmium for 30 days. To understand the fate of cadmium and 
its effect on fish, SDH, LDH, MDH and GDH activity levels were estimated in liver and kidney.

 
MATERIAL AND METHOD 

Lebistes reticulatus weighing 0.4±1g, length 2.6±3.0 cm. were collected from local ponds and acclimatized to 
lethal concentration was determined through probit analysis. The fish were expos

concentration for 30 days. Constant temperature (28±10 C) and pH (6.5) were maintained throughout 
the period of experimentation. The other physicochemical parameters maintained throughout the period of 

en 5.8±0.2 mgl-1, Alkalinity 46 mgl-1 as CaCo3, Chlorinity 2.6 mgl
.  The fish were fed with fish food. Two glass aquaria containing ten fishes in each. One served as control and 

other as experimental. After 30 days autopsy of liver and kidney was done from both control and experimental group 
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g/ l cadmium for 30th days (probit 
days and biomarkers SDH, GDH, MDH and LDH levels 

were estimated by using the method of Nachlas et al. (1960), Srikanthan and Krishnamoorthy (1955), Lee and 
Lardy(1965) and Burns and Bergmeyer (1965) respectively. A decrease in SDH activity levels is due to 

Decreased GDH activity in both tissues is an indication of decreased oxidation of 
DH activity may also be due to low utilization of amino acids and low oxidation of amino 

acids. Marked drop in MDH levels in both tissues might be due to restricted supply of substrate, since it was 
be due to diversion of aerobic metabolism at the level 

of malic acid, leading to the production of pyruvic acid. The elevation in the activity levels of LDH in both tissues 
ncrease in LDH activity might be 

due to high energy demand for survival in anaerobic conditions and to overcome cadmium stress in polluted 

Most of industrial effluents often contain pollutants toxic to the biota. Cadmium is released in considerable amounts 
through industrial effluents into soil, surface and ground water system. Cadmium was found to interfere with many 

te metabolisms by inhibiting the enzymes involved in the processes. Cadmium 
bioaccumulation can affect humans through biomagnification. Short term tests of acute toxicity were performed over 

ents were then conducted using the chosen 
was determined using simple 

graphic (% Mortality Vs. Log Concentration), probit graphic (Probit value Vs. Log concentration) and unweighted 
Cadmium is a well known heavy metal toxicant with a specific gravity 8.65 times 

greater than water. Heavy metals become toxic when they are not metabolized by the body and accumulate in the 
rgans for cadmium have been identified as liver, placenta, kidneys, lungs, brains and bones. 

corrosive nature is widely 
tilizers. Jarrup (2003). In the present study the fish Lebistes 

reticulatus was exposed to sublethal concentration of cadmium for 30 days. To understand the fate of cadmium and 
er and kidney. 

Lebistes reticulatus weighing 0.4±1g, length 2.6±3.0 cm. were collected from local ponds and acclimatized to 
lethal concentration was determined through probit analysis. The fish were exposed 

C) and pH (6.5) were maintained throughout 
the period of experimentation. The other physicochemical parameters maintained throughout the period of 

Chlorinity 2.6 mgl-1, Co2 1.4 
.  The fish were fed with fish food. Two glass aquaria containing ten fishes in each. One served as control and 

ney was done from both control and experimental group 
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and homogenate was used for the estimation of SDH levels (Nachlas et al. 1960), GDH levels (Srikanthan and 
Krishnamoorthy, 1955), MDH levels (Lee and Lardy, 1965) and LDH levels (Burns and Bergmeyer, 19
 
OBSERVATION: 
 
Table: 1 Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus 
exposed to concentration of 9x10-3 

µg/ l
 

Values are expressed as µ moles formazan formed, mg protein
Name of 
the Tissue 

SDH 

 Liver  C E 

SD 
0.650±
0.031 

0.542±0.02
43 

0.581±0.02
2 

t-Test  P<0.001  

% Change  (-20.5)  

Fig: Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus exposed to 
concentration of 9x10-3 

µg/ l Cadmium for 30 days.
  

Table: 2 Changes in the activity levels of SDH, LDH, MDH and GDH in the Kidney
exposed to concentration of 9x10-3 

µg/ l Cadmium for 30 days.
 

Values are expressed as µ moles formazan formed, mg protein
Name of 
the Tissue 

SDH 

 Kidney C E 

SD 
1.82±0.0
91 

0.957±0.0
78 

t-Test  P<0.001 
% Change  (-48.6) 
Each value is mean ± SD of six observations. C= Control; E= Experimental
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and homogenate was used for the estimation of SDH levels (Nachlas et al. 1960), GDH levels (Srikanthan and 
Krishnamoorthy, 1955), MDH levels (Lee and Lardy, 1965) and LDH levels (Burns and Bergmeyer, 19

Table: 1 Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus 
µg/ l Cadmium for 30 days. 

Values are expressed as µ moles formazan formed, mg protein-1 hour-1 

LDH  MDH  

C E       C E 

0.581±0.02 0.957±0.078 0.354±0.012 0.239±0.01
1 

P<0.001  P<0.001 
(+60.2)  (-32.8) 

Fig: Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus exposed to 
g/ l Cadmium for 30 days. 

Table: 2 Changes in the activity levels of SDH, LDH, MDH and GDH in the Kidney of fish Lebistes reticulatus 
µg/ l Cadmium for 30 days. 

Values are expressed as µ moles formazan formed, mg protein-1 hour-1 

LDH  MDH  

C E       C E 

0.341±0.0
10 

0.547±0.01
5 

0.079±0.0
36 

0.697±0.0
26 

0.576±0.
27

 P<0.001  P<0.001  

 (+56.5)  (-35.6)  

Each value is mean ± SD of six observations. C= Control; E= Experimental  

LDH MDH GDH

Control

Experimental

LDH MDH GDH

Control

Experimental
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and homogenate was used for the estimation of SDH levels (Nachlas et al. 1960), GDH levels (Srikanthan and 
Krishnamoorthy, 1955), MDH levels (Lee and Lardy, 1965) and LDH levels (Burns and Bergmeyer, 1965). 

Table: 1 Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus 

 

GDH  

C    E 

1.548±0.0
69 

0.621±0.0
27 

 P<0.001 
 (-60.7) 

 

Fig: Changes in the activity levels of SDH, LDH, MDH and GDH in the Liver of fish Lebistes reticulatus exposed to 

of fish Lebistes reticulatus 

 

GDH  

C    E 

0.576±0.
27 

0.415±0.0
123 

P<0.001 
(-29.5) 
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Fig: Changes in the activity levels of SDH, LDH, MDH and GDH in the Kidney of fish Lebistes reticulatus exposed 
to concentration of 8x10-3 

µg/ l Cadmium for 30 days. 
Values are significant at P<0.001 
Values in the parentheses indicate % stimulation 
 

RESULT AND DISCUSSION 
A decrease in SDH, MDH, GDH and increase in LDH levels was observed in both tissues for 30 days. The 
decrement in SDH activity levels in liver and kidney might be due to accumulation of the succinate. The Krebs cycle 
fragment of energy metabolism might be significantly dearranged under cadmium stress. The elevation in the 
activity levels of LDH in both tissues indicates an increased production of pyruvate (or) greater breakdown of 
lactate. Marked drop in MDH levels in both tissues might be due to restricted supply of substrate, since it was 
observed that SDH activity decreased. Decrease in MDH level may be the diversion of aerobic metabolism at the 
level of malic acid, leading to the production of pyruvic acid. Decreased GDH activity in both tissues is an 
indication of decreased oxidation of glutamate. Reduction in GDH activity may also be due to low utilization of 
amino acids and low oxidation of amino acids. Thus stressed fish appears to meet the energy demand through 
anaerobic oxidation as indicated by the elevated LDH and decreased SDH, MDH, GDH activities.  
 
The present finding is similar with a finding of other scientist. Lactate dehydrogenase catalyse the reversible 
oxidation of L. lactate to pyruvate. It is also capable of oxidizing a number of α hydroxy acid. The enzyme has been 
found to be very sensitive to cadmium exposure. The higher level of LDH may be due to elevated rate of enzyme 
synthesis it is probably reflecting enhanced rate of gluconeogenesis. Similar results have been reported in various 
studies on pesticide exposure. Story and Freedland (1979). Tilak et al. (2003) reported a decrease in pyruvate levels 
and increase in lactate levels in Channa punctatus (Bloch) exposed to sublethal and lethal concentrations of 
fenvalerate. This can be attributed to toxic stress resulting in the inhibition of pyruvate oxidation under hypoxic 
conditions which indicates the shifting of aerobic respiration to anaerobic respiration. LDH level increase in the 
tissues due to stress when exposed to toxicant.  Lee et al. (2004) expressed that the alachlor apparently interferes 
with physiological processes including biosynthesis of lipids, proteins and flavanoids. It also causes hepato-toxicity, 
tumour formation in animals. Similar observations were also reported by USEPA (1986). Khan and Jain (2010) 
reported significant reduction in glycogen level of fish Lebistes reticulatus when exposed to higher and lower sub-
lethal concentration of cadmium chloride for 15, 30 and 45 days.   
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