
International Journal of Science and Research (IJSR), India Online ISSN: 2319-7064 
 

Volume 2 Issue 3, March 2013 
www.ijsr.net 

Influence of Selenium on Lead Caused Variations of 
Phosphofructokinase in different Brain Regions of 

Fresh Water Teleosts 

Mangla Raibole1, S. A. Shaffi2, Nitin Raibole3 

 1Department of Zoology,Jawaharlal Nehru P.G.College college, Shyamla Hills (462002) Bhopal,(M.P),India 
2Department of Zoology,(DESM) Regional Institute of Education (NCERT), Shyamla Hills (462002) Bhopal, (M.P), India. 

3Govt. Homeopathic College and Hospital, MACT Hills, Bhopal  (M.P) ,India. 
manglaraibole@yahoo.in 

Abstract: In the present investigation the author made an attempt to investigate the  sub-lethal effect of Lead in presence of selenium  
as chelating agents on differential distribution of  phosphofructokinase in various brain regions (cerebrum, diencephalon, cerebellum 
and medulla oblongata) in L.rohita, C.batrachus and C.punctatus on a comparative approach under chronic studies.  
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1. Introduction 

Many industrial and agricultural processes have contributed 
to the contamination of fresh water by release and 
accumulation of heavy metals in the environment. Heavy 
metal redox cycling and interaction with organic pollutants 
contribute to oxidative stress from aquatic pollution. 
Oxidative stress resulting from reactive oxygen species 
(ROS) has been identified as a causative agent in a number 
of pathologies in fish. to counteract the impact of ROS 
generated by organic pollutants such as heavy metals, 
endogeneous defensive mechanisms exist in fish, including 
various antioxidant defense enzymes such as superoxide 
dismutases and glutathione S-transferase. However, vitamins 
and glutathione S-transferase. However, vitamins and 
minerals (anti-oxidants) from nutrition play an important role 
in countering oxidative stress. 
 
Since industrial revolution era, heavy metal waste has been 
increasing rapidly. Various toxic metal species are produced 
by industrial activities and fossil fuel consumption. These are 
accumulated through the food chain, leading to both 
ecological and health troubles.  
 
Lead is one of the most dangerous, important, and potential 
toxic metal in marine ecosystem. The toxicity level may 
affect growth, and enzyme activity and even respiration of 
organism. The storage of metals by detoxifying mechanism 
makes them available for assimilation by the biota and bio-
magnification along the aquatic food chains (Muhaemin, 
2005).  
 
As toxic agents, proper treatment and disposal of used and 
expired germicides and pesticides are becoming an ever 
increasing challenge to scientists. Deactivation, such as 
neutralization of detoxification of germicides and pesticides 
and the safe disposal of these agents have become crucial for 
protection of soil, ground and surface water, to ensure a safe 
environment for human and animal life, for natural microbial 
ecosystems and for meeting the environmental protection 
codes (Igwe et al 2009). Deactivation of these agents is 
scientifically challenging for several reasons:  
 

Chelating agents have been used clinically as antidotes for 
both acute and chronic metal poisoning (9). Chelators not 
only enhance excretion but also decrease the clinical signs of 
toxicity by preventing metals from binding to celluar target 
molecules. This can be achieved when the chemical affinity 
of complexing agent for the metal is higher than the affinity 
for the bioligands. Effective chelation therapy depends on 
the lipophilic character of the chelating agent and its  
effectiveness in successful removal of the metal from 
intracelluar spaces where meal is firmly bound.Meso-2,3-
dimercaptosuccinic acid (DMSA) is a water soluble, safe and 
effective chelator and also recommended for clinical use to 
reduce metal burdens (10).  
 
2. Material and methods 

Alive, healthy disease free and active Labeo rohita (Ham), 
Clarias batrachus (Linn) and Channa punctatus (Bloch.) 120-
130 gm and 18-20 cm. (standard length)  were obtained from 
few selected local ponds to avoid ecological variation 
acclimatized in the laboratory condition for a period of seven 
days and were subjected for various exposures and 
investigations.  

3. Determination of lethal and sub lethal 
concentration 
 
Lethal and sub-lethal concentrations of lead was determined 
on Labeo rohita, Clarias batrachus and Channa punctatus by 
the Probit analysis method (Finney 1971). Higher 
concentration of lead were used and slowly reduced the 
amount of concentration to know the Lc 50/100 value for 45 
days exposure.  
 
The Labeo rohita, Clarias batrachus and Channa punctatus 
(120 -130 gm) of 18-20 cm (standard length) were taken 
separately and kept in twenty groups and each group contain 
twenty fish species. No food was given to the above  fish 
species during this period (15,30 and 45 days). The first 
group of Labeo rohita, Clarias batrachus and Channa 
punctatus were exposed to sub lethal and lethal concentration 
of lead preparation of tissue extract and enzyme assays were 
describe else where (Colowick & Kaplon, 1975  and Shaffi 
and Habbibula, 1977). Statistical analysis - The experiments 
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were repeated at least seven times separately to subject the 
data for analysis of variance (ANOVA). 

4. Result 

The phosphofructokinase was compartmentalised and 
subjected the effect of sub lethal lead and also subjected the 
sub lethal effect of lead in presence of selenium on long term 
basis. The sub lethal exposure of lead led to optimum fall in 
phosphofructokinase in diencephalon at 15 days followed by 
cerebrum at 30 days, medulla oblongata at 45 days and 
cerebellum at 45 days in L.rohita, than in C.batrachus 
(diencephalon at 15 days, cerebrum at 30 days, medulla 
oblongata at 30 days and cerebellum at 45 days) and in 
C.punctatus (diencephalon at 15 days, cerebrum at 45 days, 
medulla oblongata at 15 days and cerebellum at 15 days). 
 
The sub-lethal impact of lead in presence of selenium led to 
maximum fall in phosphofructokinase in diencephalon at 30 
days, followed by cerebrum at 15 days, medulla oblongata at 
45 days and cerebellum at 45 days in L.rohita,  in 
comparison to C.batrachus (diencephalon at 30 days, 
cerebrum at 15 days, medulla oblongata at 45 days and 
cerebellum at 30 days) and in C.punctatus (diencephalon at 
30 days, cerebrum at 15 days, medulla oblongata at 45 days 
and cerebellum at 45 days) (Tab and Graph 1). 
 
5. Discussion 

From the above research investigations it is well established 
beyond doubt that metal/pesticide/ toxicant/pollutant 
exposure caused oxidative stress followed by free radical 
formation and reactive oxygen species irrespective of 
experimental animal as a mammal /fish/ any other lower 
animal species. Similar situation must have taken place even 
in the present investigation too when L.rohita, C.batrachus 
and C.punctatus was exposed to sub-lethal and lethal 
concentrations of lead alone and in presence of selenium  on 
various brain regions (cerebrum, diencephalon, cerebellum 
and medulla oblongata) through the functions of 
phosphofructokinase on a comparative basis.  
 

For enzyme (mentioned above) the highest fall was recorded 
in diencephalon followed by cerebrum, medulla oblongata 
and cerebellum irrespective of acute and chronic 
investigations. The more fall of the enzymes in diencephalon 
indicates more oxidative stress than cerebrum, medulla 
oblongata and cerebellum.  
 
Due to oxidative stress the metabolic rate and the total 
metabolism is in disapary and diencephalon being the 
metabolic centre, being autonomous nervous system centre 
and reproductive centre got disturbed and the fall in phospho 
fructokinase due to stress and recovery in presence of 
selenium would indicate that chelating agents detoxifying 
role in the enzyme level should be interpreted at this 
juncture.  
 
The cerebrum being the largest part not only in area but also 
its coordinating with other sensory regions of the body and 
regulating various vital processes like learning memory, 
thought, feelings, decisions, making and few other voluntary 
activities too got affected due to sub-lethal and lethal 
concentrations of lead and recovery when studied the effect 
of sub-lethal and lethal lead through phosphofructokinase 
emphasizes that chelating agents like selenium are helping to 
reduce the body burden of toxicant and provide protection to 
organism through the metabolism.  
 
The third highest enzyme fall was recorded in medulla 
oblongata which is a vital involuntary centre (centre for 
reflex, respiration, circulation, excretion, vomiting and 
glycolysis) and the fall was ascribed to the sub-lethal   and 
lethal lead and the recovery was related to the role of 
selenium indicates that chelating agents are capable of 
trapping the active centers of lead and the recovery of the 
above said enzymes may be realized on the above school of 
thought. 
The last highest fall in phosphofructokinase was recorded in 
cerebellum and (cerebellum is a voluntary centre, balance, 
posture, soul, protein synthesis and reflex) this is due to less 
receptor sites for metal like lead and the recovery in enzymes 
is due to the chelation therapy of selenium.  
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Graph 1
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Different  brain regions of (A) L.rohita.  (B) C.batrachus.  (C) C.punctatus.
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