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Abstract: This study was carried out to investigate the potential effects of sublethal concentration (5 mg.L- 1
) of 

combined heavy metals (1.25 mgL 1 of each) including cadmium (Cd), copper (Cu), lead (Pb) and zinc (Zn) on Nile 
til apia, Oreochromis niloticus after exposure for 1, 3, 5 and 7 days in order to evaluate the protective role of vitamin E 
and combination of selenium (Se) with vitamins A, C and E against the toxicity of these heavy metals. Exposure of 0. 
niloticusto heavy metals only for I, 3, 5 and 7 days resulted a significant increase in the values of antioxidant enzymes 
(GSH, CAT, GST, GRand GPx) in liver and gills of 0. niloticus. While the exposure to the mixture of heavy metals 
and vitamin E or heavy metals with selenium protected the liver and gill of 0. ni/oticus. The activities of antioxidant 
substances and free radicals (SOD, GSH, GSSG, TAC and MDA) formation were also determined after I, 3, 5 and 7 
days of exposure to heavy metals only or heavy metals with vitamin E or selenium. Antioxidants (both enzymatic and 
nonenzymatic) can provide protection against deleterious metal-mediated free radical attacks. Vitamin E and 
combination of selenium (Se) with vitamins A, C and E prevent the majority of metal-mediated (Cd, Cu, Pb, and Zn) 
damage. Therefore, this study confirms on the powerful protective potential of the antioxidants vitamin E alone and a 
combination of selenium with vitamins A, C and E against the toxicity of Cd, Cu, Pb and Zn on 0. niloticus. 
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INTRODUCTION 

Aquatic ecosystem is the ultimate recipient of 
almost all the substances including pesticides and heavy 
metals which are non-biodegradable in nature. Water 
pollution imposes a health hazard effect and 
accumulation of different kinds of pollutants in fish 
body that reflects negatively on human consuming such 
fishes. Generally speaking using polluted water sources 
expose different fish farms to different kinds of 
pollution in aquatic ecosystem. Water pollution may be 
checking by the development of biological monitoring 
based on fish with past responses on the low 
concentration of direct acting toxicant (EI-Shehawi et 
al., 2007). Heavy metals toxicity is persistent 
environmental contaminants because they cannot be 
degraded or destroyed. To a small extent, they enter the 
body system through food, air and water. They bio­
accumulate over a period of time because they cannot 
be metabolized (Olaifa et al, 2004). Heavy metal 
toxicity can lead to damaged or reduced mental and 
central nervous functioning, damage of vital internal 
organs and lowering of energy levels in the body. Fish 
constitutes an important aspect of human food due to 
the high level of quality protein and essential amino 
acids for the proper growth and functioning of body 
muscles and tissues. Fish are commonly situated at the 
top of the food chain and therefore, they can accumulate 
large amounts of toxicants (Dahunsiet a/., 2012). 0. 
niloticus are particularly interesting because of their 
abundance in inland waters, their wide geographical 
distribution, their economic interest and easy of 
breeding, which is why they were chosen for this work. 
This study focuses on the liver and gills, as it is 
considered for several decades as an important source of 
biomarkers. Indeed, the vertebrate liver and gills are not 
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only the central body of many vital functions of normal 
metabolism, but it is also the major site of 
accumulation, biotransformation and excretion of 
xenobiotics (Anderson and Luo, 1998). 

Antioxidants such as selenium, vitamin E and C act 
to protect cells against the effects of free radicals, which 
are potentially damaging by-products of energy 
metabolism. Free radicals can damage cells and may 
contribute to the development of many human diseases 
(Van Gaal et al., 2006). Selenium is an "essential" trace 
element, which has a variety of functions. It is a key 
component of several functional selenoproteins required 
for normal health. Whereas selenium is poisonous to 
man and animal in large amounts (De Lorgeril and 
Salen, 2006). Role of selenium as a protective against 
exposure to metals is a conflict issue. Also vitamin E is 
an important component in human diet and considered 
the most effective liposolouble antioxidant found in the 
biological system. It is composed of various subfamilies 
of which tocopherols and tocotrienols are the most 
studied. The structural difference between the two 
subfamilies is that tocotrienols possess three double 
bonds in their isoprenoid side chain and this structural 
difference results in differences in their efficacy and 
potency as antioxidants (Musalmah et al., 2002). 
Vitamin E is a fat-soluble vitamin exists in eight 
naturally occurring forms four tocopherols and four 
tocotrienols (Traber and Packer, 1995), the most active 
form is alpha-tocopherol (a- tocopherol) (El-Shebly, 
2009). 

The objective of this study was to determine 
whether co-consumption of nutritional supplements as 
vitamin E and a combination of selenium (Se) with 
vitamins A, C and E would treat the hazardous effects 
of exposure fish to heavy metals (Cd, Cu, Pb and Zn). 
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