
INTERNATIONAL JOURNAL of HEALTH SCIENCE 45
IJ
H
S
V
o
lu
m
e
I;
Issu

e
2
A
p
ril-J

u
n
e
2
0
0
8

ABSTRACT
Objective
The purpose of this experimental study was to show the influence
of cold stress on development of oxidative stress in the rat.

Materials and Methods
Twenty rats (10 females and 10 males) were used in this study. Ten
rats (5 female and 5 male) made up the study group and the re-
maining 10 comprised the control group. The rats in the study
group were exposed to + 4 °C water for 5 minutes in order to ex-
perience stress. The rats were decapitated with anesthesia, and
their Hb levels were measured. Antioxidant activity SOD (superox-
ide dismutase) was studied in erythrocytes, and MDA (malondi-
aldehyde) levels were studied in plasma and liver samples of both
groups.

Results
Hb, serum and liver MDA levels were significantly higher in the
study group than in the control group (p<0.001). The SOD level in
the study group was significantly lower in comparison to the con-
trols (p<0.001).

Conclusion
Blood and tissue MDA levels were found to be increased while the
SOD level decreased significantly in the study group. It seems that
as a result of the stress, an antioxidant defense system activity is de-
veloped, a tissue damage occurs due to lipid peroxidation, and the
protective effect of the antioxidant defense system becomes in-
sufficient due to the damaging effect of the free oxygen radicals.
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INtROduCtION
Oxygen is essential for the maintenance of life in aerobic organ-
isms. Maximum consumption rate of oxygen is 99%, and remain-
ing 1% is converted to free radicals, which is harmful for some
organisms. Free radicals are not influencing the organism as long

as the balance between the occurrence and the removal of them
is maintained stable. This is called oxidative balance. When this bal-
ance is disordered if protective mechanisms do not function well,
oxidative stress occurs.1

Increased free radical production occurs in abnormalities of the
aerobic oxidation and the permeability of the capillary barrier as
well as acceleration in cellular potassium loss and when throm-
bolytic aggregation is incomplete.2 The sources of endogenous free
radicals are mitochondrial, microtonal and chloroplast electron
transport systems, oxidative enzymes, arachidonic acid pathway,
auto-oxidation reactions and phagocytic cells.3,4 Plasma mem-
branes, which are intracellular free radical sources, are important
places for the free radical reactions. Transmembrane proteins are
also vulnerable to damaging effect of free radicals. Oxidation of
the membrane proteins results in abnormalities in the transmem-
brane ion gradient, secretor functions, and inhibition of the cellu-
lar metabolic events. The highly toxic and reactive hydroxyl radical
can be secreted by Fenton’s reaction. In Haber Weiss reaction, the
reaction between superoxide radicals, hydrogen peroxide causes
auto-oxidation.3,6,7

Phagocytic cells, neutrophiles, monocytes, macrophages,
eosinophilles cause secretion of superoxide radicals, hydrogen per-
oxide, hydroxyl radicals and HOCl (hypochloric acid) by a variety of
stimuli. NADPH (nicotinamide adenine dinucleotide phosphate- hy-
drogen) dependent oxidation system in the cell membrane of neu-
trophiles is an important source of superoxide dismutase radicals.

In biologic systems, free radical oxidation of the fatty acids is re-
ferred to as lipid peroxidation. Peroxidation of the membrane lipids
causes occurrence of LOOH radical (lipid hydroperoxide). Lipid per-
oxidation is completed with the conversion of lipid hydroperoxide
to aldehyde and other carbonyl compounds.10 Cytotoxicity is at-
tributable mainly to chromosomal changes of DNA damage which
occur due to nucleic acid base modifications.11

MDA occurs through the reaction of polyunsaturated fatty acids
which have at least three double chains. It is a lipid peroxidation
product via a non-enzymatic pathway, and a cyclo-oxygenase path-
way product of the prostaglandin metabolism in the enzymatic
way.12,13

Antioxidants function is the prevention of the occurrence of free
radicals. There are both enzymatic and non-enzymatic antioxidant
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