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ABSTRACT
The potential of oxygen free radicals and other reactive oxygen species (ROS) damage tissues

and cellular components, in biological systems has become a topic of significant interest for
ecological toxicology studies. The balance between exogenous factors (i.e., environmental pollutants
such as heavy metals) and antioxidant defenses in biological systems can be used to assess toxic
effects under stressful environmental conditions. In our study superoxide dismutase (SOD) and
catalase (CAT) activities has been used as a biomonitor for studying the effect of some heavy metals
pollution of Lake El Temsah. Our results revealed Lead (Pb), Cadmium (Cd) and Nickel (Ni)
accumulation in fish tissues (liver, gill and muscle) were over the permissible limits. Also results
showed indirect negative correlation relation between heavy metals residues and enzymatic
antioxidative stress biomarkers in all fish tissues as there were marked inhibition of SOD and CAT in
all fish tissues concluding a state of oxidative stress. This study summarizes advances in the
understanding of such oxidative processes in biological systems. This knowledge is extended to
specific applications in fish because of their sensitivity to oxidative pollutants, their filtration
capacity, and their potential for environmental toxicology studies.

INTRODUCTION

Environmental contamination by metals
became intensively investigated in toxicological
researches in recent years. Heavy metals such as
Pb, Cd and Ni reach the aquatic systems as a
consequence of industrial, agricultural and
anthropogenic sources, such as an urban runoff,
sewage treatment plants, domestic garbage
dumps, and finally they can affect different
ecosystems (1). Metals are able to disturb the
integrity of the physiological and biochemical
mechanisms in fish that are not only an
important ecosystem component, but also used
as a food source (2). Fish tissues, specifically the
liver, gill and muscle tissues are endowed with
an antioxidant defense systems to protect them
from oxidative stress caused by metals. Elevated
levels of metals can induce oxidative stress by
generating highly reactive oxygen species
(ROS), such as hydrogen peroxide, superoxide
radical and hydroxyl radical via Haber-Weiss
and Fenton reactions that can oxidize proteins,
lipids and nucleic acids, often leading to damage
in cell structure or even cell death (3).
Organisms have developed several protective
mechanisms to remove ROS before the
detrimental effects occur in cell. Antioxidant non
enzymes glutathione (GSH), enzymes such as

catalase (CAT) and superoxide dismutase (SOD)
are of great importance in an oxidative stress to
cope with free radicals leading several
disturbances. GSH is synthesized in the liver and
released to the blood for transferring to the other
organs such as the kidney and muscle. Because
metal exposures did not alter the levels of GSH
in the blood, muscle and gill, it suggests that
metals taken up from the gill were immediately
transferred (via the blood) to the liver for the
usage in the metabolism or sequestered (4). SOD
catalyzes the reduction of superoxide radical into
hydrogen peroxide, which is eliminated by CAT
into oxygen and water. Analysis of catalase
(CAT) and superoxide dismutase (SOD) hepatic
activities has been largely used as biomarkers of
exposure to metals (5), usually in combination
with oxidative damages, as lipid peroxidation
byproducts (MDA) (6). Moreover, the
measurements of MDA in muscles can be a

. useful tool to evaluate fish quality, as they
indicate oxidation of constitute elements in
nutritional supplies for human consumption.
Various responses of enzyme have been
observed in animals exposed to metallic
contaminants in both field and laboratory
experiments, which indicated an increase or a
decrease in the activity depending on the dose,
species and route of exposure (7,8). The
























