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Abstract

The current study was achieved to investigate for some of biochemical parameters associated with pollution of
sheep with petroleum derivatives and it's effects on some parameters of oxidative stress and antioxidant. The
blood samples were collected from 70 sheep and divided into two groups, the first group included 15 from other
city and very far from center of pollution ( about 200 KIm) which consider as a control group, while the second
group included 55 sheep near the center of pollution ( about 3 KIm) which represent affection group. The results
showed that the affection group cause significant increase in oxidative stress parameters (Malondialdehyde ,
peroxynitrate radical ) (P<0.05). and we see from this study significant decrease in antioxidant parameters
(Glutathione, glutathione peroxidase enzyme , superoxide dismutase enzyme ) in the affection group. We can
concludes from this study that the Effect of petroleum derivatives impact adversely on antioxidants accompanied
by an increase in the level Malondialdehyde and peroxynitrate radical which consider as indicators for oxidative
stress that is a companion Effect of petroleum derivatives.

Introduction

With the development of oil industry, the general environment and in particular wet land ecosystem
has become extremely vulnerable to damaging effects of oil pollution .Contamination of environment by
crude oil and petroleum products constitute an additional source of stress to organisms (1) Crude
petroleum is a mixture of different hydrocarbons and metals. (2) The chemical composition of crude
petroleum varies between geologic formations. (3) It may be refined into fractions of kerosene, petrol,
diesel, heavy gas oils, lubricating oils, as well as residual and heavy fuels among others; however,
kerosene, petrol, and diesel are the most commonly used fractionated crude petroleum products. These
fractions contain aliphatic, aromatic, and a variety of other branched saturated and unsaturated
hydrocarbons at variable concentrations. (4,5) Domestic and industrial use of petroleum, either in its crude
or refined forms, has increased tremendously, (3) leading to increased exposure of users to its various
constituent hydrocarbons. The common forms of exposure are inhalation, dermal contact, and ingestion of
petroleum-contaminated food and water. Studies have documented the adverse environmental and health
effects of petroleum hydrocarbons over the years. Previous studies reported cardiotoxic (6)
hepatotoxic (7,8) nephrotoxic(9) and hematoxic (10) .

Material and Methods

The blood samples was collected from 70 sheep and divided into two groups, the first group include 55
sheep around the center of pollution (about 3 KIm from Al-nafet Khana ) , the second group included 15
fromnormal sheep that breeded in the another city and very far from center of pollution (about 200 KIm) .
the parameters which was studied include :
1- CGlutathione The determination of glutathione concentration follows the method described by (11).
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2- Malondialdehyde measurement of it follows the method described by (12).

3- Peroxy nitrate radical measurement of it follows the method described by (13).

4-  Superoxide Dismutase activity Determination of it follows the method described by (14).

5- Glutathione peroxidase activity Determination of it by kit that supplied from Cayman Chemical
Company (US.A).

Statistical Analysis
The data were analy zed statistically by one-way ANOVA. Values in the tables indicate the Mean + S.D
values .

Results and Discussion

Table : explain the value of parameters

Mean £ S.D
Parameters Control Contaminated Groups
Glutathione 0.185+2.23 + 0.1321.62
(umi\L) a b
Super oxide dismutase (U/L) + 1.20133. 2.7+ 0982
a b
Glutathione peroxidase (mmol/min/ml) + 0.0120.63 + 0.0620.36
a b
Malondialdehyde 528 1. £92.92 1.901137.32 +
(umi\L) b a
Peroxy nitrate radical 0.001 +0.06 0.002 +0.12
(umi\L) b a

significant difference at (P<0.05)
Values are given as mean = SD
Differences in the letters in the row is indicator to the difference in significant lewel

We are see from above schedule that the pollution with oil derivatives causes decrease significantly in the
level of (glutathione, Glutathione peroxidase, Super oxide dismutase) in the affected groups and these
changes may be due to oxidative stress state that accompanied the pollution, Oxidative stress occur when
the production of reactive oxygen species (ROS) overwhelms the endogenous protection afforded by
antioxidant enzy mes like catalase, superoxide dismutase, glutathione S-transferase and redoxsensitive thiol
compound, reduced glutathione. Glutathione is the most copious non-protein thiol (15) . Reduced
glutathione acts as the fundamental line of defense to cope with the destructive effects of reactive oxygen
species (16) and protect cells against oxidative injury as it conjugates with compounds of exo - and
endogenous origin (17). This reduction in blood GSH could represent an increased utilization due to
oxidative stress which is evidence in the high level of lipid peroxidation marker (malondialdehyde)
observed in the serum (18). The antioxidant enzymes SOD, CAT, and glutathione peroxidase (GPx) serve
as a primary line of defense in destroying the free radicals produced by oxidative stress. SOD reduces the
radical superoxide (O,-) to form hydrogen peroxide (H,0,) and oxygen (O,); then, CAT and GPx work
simultaneously with the protein glutathione to reduce H202 and ultimately produce water (H,O). The
increased MDA level and decreased SOD, CAT, and GSH suggest that exposure to petroleum
hydrocarbons caused oxidative stress by consuming the protective free radical scavengers. (19). Lipid
peroxidation is one of the major mechanisms involved in oxidative cell injury and an increase in
Malondialdehyde (MDA) level is frequently observed during oxidative stress and has generally been used
as a marker of oxidative damage (20). It is also a major oxidation product of peroxidized polyunsaturated
fatty acids and increased MDA content can be related to degradation of an environment due to poor water
quality (21). The significant increase in lipid oxidation (MDA) may indicate the susceptibility of lipid
mo lecules to reactive oxygen species and the extent of oxidative damage imposed on these molecules. We
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also see the significant increase in Peroxynitrate radical in the affected group and this is may be due to
reaction between superoxide radical with Nitric Oxide and both accompanied the pollution , and
Peroxynitrate radical consider toxic agent which has strong oxidative properties that effect on biological
molecules ( amino acids , lipids , nucleic acids ) ultimately effects on DNA and mutagens will accrued
(22).

In conclusion, this study shows that exposure to petroleum hydrocarbon is a risk factor for impairment of
general health,production,fertility and quality of meat via a mechanism dependent on oxidative stress,
increasing lipid peroxidation and reducing enzymatic antioxidant defense mechanism. We therefore
suggest that caution should be taken to reduce exposure to hydrocarbons.
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