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Evaluation of gene polymorphisms in exercise-induced oxidative
stress and damage
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Abstract
Many potentially significant genetic variants related to oxidative stress have been identified and performance in endurance
sports is a multi-factorial phenotype. Thus, it was decided to investigate the influences of the haptoglobin (Hp), MnSOD
(Val9Ala), CAT (21A/T), GPX1 (Pro198Leu), ACE, glutathione S-transferases M1 (GSTM1) and T1 (GSTT1) genes'
polymorphisms on the oxidative stress and damage suffered by human athletes (runners). Blood samples taken
immediately after a race were submitted to genotyping, comet and TBARS assays, biochemical analyses of creatine kinase
(CK), aspartate aminotransferase (AST) and alanine aminotransferase (ALT). MnSOD significantly influenced results of CK
and a possible association between Hp1F-1S and Hp1S-2 genotypes with a superior TBARS values was found. Higher or
lower TBARS and CK values or DNA damage also depended on the interaction between Hp and ACE or GST genotypes,
indicating that MnSOD and Hp polymorphisms can be determining factors in performance, at least for runners.
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Introduction

Reactive oxygen species (ROS) are continuously
generated by aerobic organisms, mainly as a
result of normal oxidative metabolism in the
mitochondria [1,2]. Under normal circumstances,
ROS are neutralized by an elaborate antioxidant
defense system consisting of enzymes such as
catalase (CAT), superoxide dismutase (SOD),
glutathione peroxidase (GPX) and numerous non-
enzymatic antioxidants [1,3,4]. Because exercise
increases oxygen consumption, it can cause an
imbalance between ROS and antioxidants, which
is referred to as oxidative stress [5,6,7]. Acute
intensive exercise is a well accepted model to
induce oxidative stress [6,8], leading to an
increase in plasma lipid peroxidation [9] plus
oxidative damages to DNA, muscles and other
tissues [2,4,7,9,10].

Studies have identified elevations in blood
oxidative stress markers after acute exercise
[5,9,11,12], such as malondialdehyde (MDA), a
byproduct of lipid peroxidation that can be
measured by TBARS assay [11,12]. At the same
time, the increase in cytosolic proteins such as
aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and creatine kinase (CK)
in the circulation after exercise reflects cellular
injury and can be used as an exercise-induced
damage marker [13 18]. Because strenuous
exercise has been shown to induce DNA damage
in peripheral leukocytes, comet assay could be
used to evaluate this damage [19,20]. Although
this is not the only way to measure oxidative DNA
damage, it is one of the most sensitive and
accurate [21].
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