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Abstract
Introduction. The aim of the study was to evaluate the relationship between SOD1 +35A/C, SOD2 Val16Ala and GPx1 Pro198Leu
gene polymorphisms and baseline level of oxidative-antioxidative status in blood. Material and methods.The study included
154 male students of physical education who participated in practical classes included in the study curriculum. Genotyping
was carried out on genomic DNA using real-time PCR reaction with TaqMan assays. Also, fasting blood samples were analyzed
for biochemical parameters including superoxide dismutase (SOD) activity in erythrocytes and the activity of glutathione peroxidase (GPx) in whole blood, as well as serum concentration of lipid hydroperoxides (LOOHs) and total antioxidant capacity
(TAC) of serum. Results. SOD2 polymorphism had a significant effect on serum LOOHs concentration. Individuals with Val/
Val genotype presented a significantly higher level of LOOHs than Val/Ala genotype carriers (p < 0.05). In addition, no significant differences in SOD and GPx activity or TAC were found between SOD2 genotypes. Apart from the SOD2 polymorphism, no
significant influence of both SOD1 and GPx1 polymorphisms on measured biochemical parameters was found, probably due to
the lack of mutant homozygous genotypes in the study group. Conclusions. In young, healthy and physically active men, SOD2
polymorphism has an influence on the resting level of oxidative stress marker in the blood without affecting both enzymatic
and non-enzymatic antioxidant defence. In turn, SOD1 and GPx1 polymorphisms do not seem to affect oxidative-antioxidative
status. However, the absence of SOD1 CC and GPx1 Leu/Leu may indicate that these genotypes are disadvantageous, and thus
underrepresented in young, healthy and physically fit population.
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Introduction
The oxygen metabolism in the mitochondria of aerobic organisms causes the formation of reactive oxygen species (ROS)
[1]. Physiological concentrations of ROS are favourable because
of their regulatory role, e.g. in cell signaling pathways or gene
expression [2, 3, 4, 5, 6]. However, elevated ROS level causes an
imbalance between ROS and antioxidants, known as oxidative
stress [5, 7], which can lead to oxidative damage of cell structures, among others DNA, proteins and membrane lipid (peroxidation) [1, 7, 8]. Intense physical exercise increases oxygen
uptake, which contributes to the increased production of ROS
(depending on the intensity and duration of the exercise) [9],
and in turn to exercise-induced oxidative stress [6].
The first line of defence against ROS in mitochondria is
provided by mitochondrial isoenzyme of superoxide dismutase
(manganese-containing SOD named as MnSOD/SOD2), which
catalyzes the dismutation of superoxide radicals to hydrogen
peroxide (H2O2) and oxygen [10]. Then, H2O2 is decomposited to H2O by catalase enzyme (CAT) or glutathione peroxidase
(GPx) [11]. Human SOD2 gene is located on chromosome 6
(6q25.3.) and its protein product, after translation in cytosol, is
transported to mitochondria. It is commonly believed that the
cellular defence against harmful effects of ROS depends on the
polymorphism in the SOD2 gene. The most commonly analyzed
single nucleotide polymorphism (SNP) on SOD2 gene is Val16Ala (rs 4880) in mitochondrial target sequence (MTS). Substitution of T (thymine) for C (cytosine) in exon 2 causes translation

of valine amino acid (GTT) into alanine (GCT) at the protein
level. The result is a protein with a changed secondary structure.
As reported, Ala variant is correctly transported through mitochondria membranes, while Val variant is partially arrested in
the mitochondria inner membrane [12]. It has been suggested
that SOD2 gene polymorphism contribute to differentiation of
antioxidant capacity in the human population [1] with Val/Val
genotype being related to decreased SOD2 efficiency against
oxidative stress [12].
In fact, Val16Ala SOD2 polymorphism has been associated
with different oxidative stress-related pathologies [13, 14, 15].
Moreover, the relationship between SOD2 gene polymorphism
and oxidative stress/muscle damage markers has also been
demonstrated with exercise.
In the study of Bresciani et al. [16], intense physical exercise resulted in higher content of SOD2 protein in leukocytes of
Ala/Ala carriers in comparison with Val/Val individuals. In turn,
Ahmetov et al. [17] found that Val/Val genotype is significantly
less common in high- intensity group of elite athletes compared
to both the control group and the low-intensity group. Also, as
reported in that study [17], in comparison with SOD2 Ala/Ala
genotype carriers, Val allele carriers exhibited higher activity of
creatine kinase (CK) in the blood, as a marker of muscle damage. They also suggested that Val/Val SOD2 genotype might be
unfavourable for high-intensity athletic events. In turn, Akimoto et al. [7] reported an association between Ala/Ala genotype
and lower muscle damage, based on values of plasma CK in runners. Vecchio et al. [18] found that water polo players having the
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SOD2 Val/Val genotype had significantly higher post-exercise
levels of CK and myoglobin in the blood in comparison with
Ala/Ala genotype or heterozygote Ala/Val. Also, they observed
higher levels of oxidative stress before and after exercise in athletes carrying Val allele, as compared to subjects with Ala/Ala
genotype. However, no measurements of antioxidant enzyme
activities (SOD, CAT, GPx) were conducted in the above cited
study [18].
In addition to the SOD2 polymorphism, other polymorphisms have been reported in genes encoding antioxidant enzymes (such as SOD1 and GPx1), which affect oxidative stress
biomarkers, mainly under pathological conditions. One of
them is the substitution of T for C (C593T) in the GPx1 gene,
which results in a proline to leucine change at codon position
198 (Pro198Leu). The Leu allele was reported to be associated
with decreased GPx1 enzymatic activity, as compared to the
wild-type Pro allele [19, 20]. In turn, as confirmed by Thu et
al. [21], diminished GPx activity may lead to increased oxidative
damage. In fact, increased mitochondrial H2O2 production and
mtDNA damage were found in GPx1 knockout (GPx1-/-) mice as
compared to wild-type (GPx1+/+) mice [21]. A link between GPx1
polymorphism and oxidative stress-related disorders has been
reported by many authors. It has been indicated that Leu allele
may be a risk allele of breast [19], bladder [22] and lung [23]
cancer. However, the results of other studies are inconclusive.
Forsberg et al. [24] indicated that erythrocyte GPx activity did
not vary with GPx1 genotype in the Finnish/Swedish population.
In contrast to Ratnasinge et al. [23], Raaschou-Nielsen et al. [25]
noted that Leu/Leu genotype was associated with a lower risk
of lung cancer than Pro/Pro genotype. Similar results were obtained by Arsova-Sarafinowska et al. [26] in the study of prostate
cancer risk, demonstrating protective effect of the Leu allele.
SOD1 +35A/C gene polymorphism is another one which
has been linked to the activity of enzymatic antioxidant system.
The human SOD1 gene is localized on chromosome 21(21q22.1).
It has five exons and the +35A/C polymorphism is adjacent to
the splicing point (exon3/intron3) [27]. Flekac et al. [28] and
Ghattas et al. [27] found lower serum SOD activity in CC than
in AA genotypes of diabetic patients. As it has been mentioned
before, decreased antioxidant defence may be related to various
oxidative stress disorders. Flekac et al. [28] found association
between SOD1 gene polymorphism and macroangiopathy in
type 2 diabetes mellitus (T2DM) patients. In turn, Panduru
et al. [29] showed the relationship between CC genotype and
advanced stages of diabetic nephropathy in patients with type
1 diabetes. According to the above, Akhy et al. [30] indicated
that this mutation in SOD1 gene may be linked to the development of nephropathy in diabetic population in Bangladesh.
In contrast, Ukkola et al. [31] reported no association between
SOD1 gene polymorphism and cardiovascular disease in T2DM
patients. Moreover, C allele was completely absent in type 2
diabetes mellitus in both South Indian [32] and North Indian
population [33].
However, there is a lack of studies on a potential relationship between these polymorphisms and oxidative stress markers
in young healthy population. Therefore, the aim of our study
was to evaluate the distribution of SOD2, SOD1 and GPx1 genotypes in healthy, physically active men (physical education students) and the relationship between these gene polymorphisms
and the baseline level of oxidative stress marker (lipid peroxidation) and antioxidant defence in blood (i.e. oxidative-antioxidative status).
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Material and methods

Subjects
The study included 154 Polish (Caucasian) male students of
physical education from the Faculty of Physical Education and
Health in Biala Podlaska who participated in practical classes
included in the study curriculum. However, none of the study
subjects engaged in any regular exercise training regimens
at the time of enrolment. Exclusion criteria of the study were
as follows: the use of tobacco products, alcohol consumption,
a history of recent surgery or illness and intake of medications
or dietary supplements during four weeks preceding the study.
The protocol of the study was approved by the Local Bioethics
Committee at the University of Physical Education in Warsaw,
and the research was conducted in accordance with the principles stated in the Declaration of Helsinki.
Blood sampling and biochemical analyses
Fasting blood samples were taken from the ulnar vein in the
morning (at 7:00 a.m.). All the subjects had not eaten any food
for 10-12 hours and had not exercised for 24 hours prior to blood
drawing. The samples were collected using test tubes with EDTA
(for the whole blood, erythrocyte and DNA isolation) and without anticoagulants (for separation of serum). In order to form
blood clot, the samples were exposed to room temperature, and
then centrifuged (for 10 minutes at 3000 x g at a temperature
of 4°C) to separate serum. Also, the portion of the blood with
EDTA was centrifuged to separate erythrocytes and plasma.
Subsequently, the erythrocytes were washed three times with
a cold isotonic saline solution. Erythrocytes, serum and whole
blood were frozen and stored at -80°C until analysis.
The list of analyzed biochemical parameters included
erythrocyte activity of SOD and activity of glutathione peroxidase (GPx) in whole blood, as well as serum concentration of
lipid hydroperoxides (LOOHs) and total antioxidant capacity of
serum (TAC).
SOD and GPx activities were determined with commercially available kits (RANSOD Cat. No. SD 125 and RANSEL Cat.
No. RS 505, respectively; Randox, Crumlin, UK). The enzymatic activities were measured at 37 °C and expressed in U/g Hb.
Concentration of haemoglobin was determined with a standard
cyanmethemoglobin method, using a commercially available
diagnostic kit (HG 1539; Randox, Crumlin, UK).
LOOHs levels were determined as described previously
[34]. The assay is based on the reaction of a chromogenic reagent, N-methyl-2-phenylindole, with malondialdehyde and
4-hydroxyalkenals at 45°C. As a result, a stable chromophore is
formed with maximum absorbance at 586 nm.
The total antioxidant capacity (TAC) of serum to scavenge
ABTS (2,2’-Azino-di-[3-ethylbenzthiazoline sulphonate]) radicals was measured using a chromogenic method with a commercially available kit (Randox, Crumlin, UK). The antioxidant capacity of samples was expressed as millimoles per liter of Trolox
equivalents (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid).
Genotyping
Genomic DNA for genotyping was isolated from peripheral venous blood using QIAamp DNA Blood Mini Kit (Qiagen
GmbH, Hilden, Germany). Concentration of DNA was determined with Picodrop microliter spectrophotometer (PicoDrop,
UK). The following gene polymorphisms were genotyped: SOD1
+35A/C (rs2234694), SOD2 Val16Ala (rs4880) and GPx1 Pro198Leu (rs1050450). Genotyping for all gene polymorphisms
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was carried out by a 10-µL PCR reaction on DNA (50 ng) using
a TaqMan PCR Master Mix (Applied Biosystems) and fluorescent 5’- exonuclease TaqMan SNP assays (Applied Biosystems,
Foster City, CA, USA) with FAM and VIC fluorophore-labeled
probes. Real-time PCR was performed on Rotor Gene (Qiagen
GmbH, Hilden, Germany), according to the following protocol:
an initial 5 minutes at 95°C followed by 45 cycles of 15 seconds
at 95°C, 30 seconds at 60°C, 30 seconds at 72°C, and finally 8
minutes at 72°C. SOD1 (rs2234694), SOD2 (rs4880) and GPx1
(rs1050450) were genotyped with a commercially available
TaqMan kit (C_34770911_10, C_8709053_10, C_175686987_10
AB assay, respectively, Applied Biosystems, Foster City, CA,
USA).
Statistical analysis
For each SNP, deviation of the genotype frequencies from
those expected under the Hardy-Weinberg equilibrium was assessed with chi-square (χ2) test [35]. Biochemical parameters in
genotypes were analyzed with one-way ANOVA using Statistica
version 13.3 software package (StatSoft, Krakow, Poland) with
the Bonferroni post-hoc test for multiple comparisons. The normal distribution of all variables was confirmed with the Shapiro-Wilk test and visual inspection (quantile distribution plots).
All values were reported as mean ± standard deviation (SD). The
level of statistical significance was set at p < 0.05.
Results
Anthropometric characteristics of the study participants
are shown in Table 1.
The Val16Ala SOD2 and +35 A/C SOD1 polymorphism
genotype distribution (Tab. 2) was in agreement with the Hardy-Weinberg equilibrium (p = 0.65; p = 0.44, respectively).
Genotype frequencies for SOD2 were 29% for Val/Val, 48% for
Val/Ala and 23% for Ala/Ala. Genotype frequencies for SOD1
were 88% for AA and 12% for AC, whereas CC genotype was absent in the study group.
Contrary to SOD2 and SOD1 polymorphisms, the distribution of Pro198Leu of GPx1 genotypes deviated from the Hardy-Weinberg equilibrium (p < 0.00001), at the following genotype frequency: 45% for Pro/Pro, 55% for Pro/Leu, and with the
absence of Leu/Leu genotype in the study group (Tab. 2).
Table 3 presents mean values of biochemical parameters in
the whole study group as well as in individual genotypes within
SOD1, SOD2 and GPx polymorphisms. There were no significant differences in SOD and GPx activity nor in TAC between
SOD2 Val16Ala genotypes (p > 0.05 for each mentioned parameter). However, SOD2 Val16Ala polymorphism had a significant
effect on serum LOOHs concentration. Individuals with Val/Val
genotype presented significantly higher levels of LOOHs in serum than Val/Ala genotype carriers (p < 0.05) (Tab. 3).
Apart from the SOD2 polymorphism, no significant influence of both SOD1 and GPx1 polymorphism on the measured
biochemical parameters was found (p > 0.05) (Tab.3).
Discussion
The balance between the production of free radicals and
the antioxidant defence in the body has important health implications. This balance can be disturbed by many environmental
factors, even under physiological conditions (e.g. intense physical exercise). Also, it has been suggested that susceptibility to
oxidative stress may be genetically determined. Antioxidant
defence is available to combat ROS; however, individuals may
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Table 1. Anthropometric characteristic of study participants (mean ± SD)

Age (years)

21.22 ± 1.69

Body height (cm)

181.35 ± 5.56

Body mass (kg)

78.51 ± 9.19

BMI

(kg/m2)

23.85 ± 2.36

* – BMI body mass index

Table 2. The distribution of genotypes for gene polymorphisms in the
studied students (n, (%))

POLYMORPHISM
SOD1 +35 A/ C
AA
AC
CC
SOD2 Val16Ala
Val/Val
Val/Ala
Ala/Ala
GPx Pro198Leu
Pro/Pro
Pro/Leu
Leu/Leu

The whole group
(n = 154)

HWE

136 (88)
18 (12)
0

χ2 = 0.59
p = 0.44

44 (29)
74 (48)
36 (23)

χ2 =0.20
p = 0.65

70(45)
84(56)
0

χ2 = 21.67
p = 0.0000003

HWE – Hardy-Weinberg equilibrium; χ2 – chi-square; p – values.

Table 3. Biochemical parameters stratified according to the polymorphisms in SOD1, SOD2 and GPx genes

serum
LOOHs
[μmol/L]
Whole
3.45 ± 1.62
study group
SOD1 (+35 A/C)
A/A
3.44 ± 1.65a
A/C
3.58 ± 1.58a
SOD2 (Val16Ala)
Val/Val 3.89 ± 1.97a
Val/Ala 3.24 ± 1.47b
Ala/Ala 3.38 ± 1.38ab
GPx (Pro198Leu)
Pro/Pro 3.42 ± 1.73a
Pro/Leu 3.46 ± 1.54a

serum TAC whole blood
[mmol/L] GPx [U/gHb]
1.8 ± 0.21

erythrocyte SOD
[U/gHb]

44.72 ± 19.06 1560.34 ± 416.55

1.8 ± 0.20a 44.56 ± 19.61a 1548.35 ± 419.77a
1.81 ± 0.26a 45.73 ± 19.58a 1553.65 ± 362.67a
1.78 ± 0.2a 46.86 ± 22.40a 1561.71 ± 364.03a
1.81 ± 0.21a 43.41 ± 17.60a 1579.58 ± 481.07a
1.82 ± 0.22a 44.79 ± 17.79a 1519.13 ± 332.36a
1.81 ± 0.20a 42.74 ± 16.99a 1513.18 ± 402.47a
1.80 ± 0.21a 46.36 ± 20.59a 1599.65 ± 426.32a

Values are means ± SD. a,b – differences between genotypes (within
the same polymorphism); values that do not have common letters are
significantly different (p < 0.05); In turn, values with the same letter are
not significantly different (p > 0.05); LOOHs – lipid hydroperoxides;
TAC – total antioxidant capacity; GPx – glutathione peroxidase; SOD –
superoxide dismutase; Activities of antioxidant enzymes in erythrocytes
and whole blood are expressed in U per gram of haemoglobin [U/gHb].
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vary in their capacity to deal with the oxidant burden because of
some SNPs in antioxidant enzyme genes. Changes in the expression of these polymorphic genes may alter enzymatic activities
that can lead to reduced protection from oxidative stress [36].
Therefore, the main aim of our research was to investigate, in
the population of young, healthy and physically active people,
whether the most common polymorphisms in gene encoding
antioxidant enzymes (SOD1, SOD2 and GPx1) may have an impact on resting (baseline) values of the markers of oxidative-antioxidative homeostasis in blood.
The results of our study showed that SOD2 Val16Ala polymorphism affects serum level of lipid peroxidation without
affecting both enzymatic and non-enzymatic antioxidant potential of the blood. However, the oxidative-antioxidative status
of the blood was not influenced by either SOD1 or GPx polymorphism.
It is well known that the mitochondrial manganese containing SOD2 is the primary antioxidant enzyme in the mitochondria. Apart from SOD2, there are also two other SOD isoforms
that have been described in mammalian cells: the cytosolic copper/zinc-containing SOD1 (Cu/ZnSOD) and the extracellular
copper/zinc-containing SOD3 (ECSOD)[12]. However, among
the enzymes involved in antioxidant protection, SOD2 plays
a key role in the aerobic organisms in the detoxification of superoxide free radicals. Thus, SOD2 isoenzyme protects cells
from oxidative stress, particularly in the place perceived as the
main source of their production, not only under exercise conditions [37].
There exists a lot of scientific evidence confirming beneficial effects of regular physical activity on oxidative-antioxidative status, decreasing the levels of free radical markers both at
rest and after single intense physical exercise [38, 39]. Moreover,
our previous study revealed that the response of oxidative-antioxidative status to sports training may be modulated by SOD2
Val16Ala polymorphism [40]. Namely, we noted that long-term
(12-week) swimming training in untrained men reduced the level of lipid peroxidation and muscle cell damage. Importantly,
these favorable changes induced by periodic swimming training seemed to depend on the Ala/Ala genotype, as this genotype was associated with a significant decrease in both serum
concentration of lipid hydroperoxides and serum CK activity
[40]. In addition, in our another study on athletes (wrestlers)
[41], Ala/Ala genotype was related to the lowest (from all three
genotypes within SOD2 Val16Ala polymorphism) level of serum
hydroperoxides at rest.
Undoubtedly, our current study also confirms that SOD2
isoenzyme plays the most significant part in protecting against
free radicals in physically active men, since among three polymorphisms studied only SOD2 polymorphism affected oxidative stress marker. More precisely, serum LOOHs level was significantly higher in Val/Val genotype than in Val/Ala genotype.
Although serum LOOHs levels only tend to be significantly
higher in the Val/Val genotype compared to the Ala/Ala genotype (p = 0.1), all our observations (current and previous) put
together may indicate that the Val allele is more susceptible to
oxidative stress than the Ala allele. Our results are in accordance
with the results of other studies reporting Val allele being associated with many oxidative stress-related conditions, like cardiovascular diseases [13, 14, 15], hyperlipidemia [42, 43] or obesity
[44]. Also, our finding is in line with previous studies reporting
that Val allele may be related to intensified oxidative damage in
untrained persons who underwent intense exercise [16], as well
as in athletes’ population, both at rest [17, 18] and post-exercise [18]. Admittedly, our subjects did not practice competitive
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sports or engage in any regular exercise training regimens, and
they did not undergo intense exercise (i.e. we did not measure
oxidative stress marker in exercise conditions). It must be emphasized, however, that as physical education students, they
were physically active people participating in different types of
practical classes included in their study curriculum, which may
also contribute to some disturbance of the oxidative-antioxidative balance. This disturbance was rather related to the promotion of oxidative processes, but not to changes in antioxidant
defence, since no association of SOD2 polymorphism with both
enzymatic (i.e. erythrocytes SOD activity and the whole blood
GPx activity) and non-enzymatic (i.e. serum TAC) antioxidant
potential was seen in our study population.
Most studies in the available literature concern the relationship between SOD2 polymorphism and the occurrence of various oxidative stress-related diseases [13, 14, 15, 42, 43, 44]. Few
studies regarded the association of SOD2 genotypes and blood
antioxidant enzyme activity in healthy untrained population,
with contradictory results [16, 36]. In the study of Bresciani et al.
[16], in comparison to Ala/Ala genotype, Val/Val genotype was
related to lower post-exercise SOD2 activity along with higher
post-exercise level of free radical protein damage in peripheral blood leukocytes. In turn, Bastaki et.al [36] reported greater
baseline SOD2 activity in erythrocytes in subjects carrying Val
allele (Ala/Val and Val/Val genotypes) than in subjects with Ala/
Ala genotype.
In our research, we focused on examining potential differences in basal (resting) enzymatic activity depending on SOD2
genotypes in the population of physically active men. However, it is worth noting that our results are based on total SOD
activity in erythrocytes, which represents mainly the activity of
cytosolic ZnCu-SOD, and to a lesser extent the activity of SOD2
(MnSOD) itself. Thus, this may explain the lack of link between
SOD2 polymorphism and total SOD activity in erythrocytes in
the current study. Moreover, the level of the studied indicators
varies individually (which we also observed in previous published studies), and it is possible that it may be influenced by
lifestyle or dietary habits of the subjects, as well as other genetic factors apart from the examined. On the other hand, such
a link was found in our previous studies on wrestlers [41] and
untrained men undergoing long-term swimming training [40].
Therefore, it is most probable that SOD2 polymorphism can affect total SOD activity in erythrocytes, but only in exercise condition or in persons with high levels of adaptation to exercise
(athletes).
The purpose of the current study was also to determine the
frequency distribution of genotypes within SOD1, SOD2 and
GPx1 polymorphisms in healthy, physically active population.
In the case of SOD2 polymorphism, the distribution was not
different than expected from the Hardy-Weinberg equilibrium,
and similar to that reported in other studies [16, 36].
According to GPx1 polymorphism, we did not find any differences in blood oxidative-antioxidative status between GPx1
genotypes. In the previous study on the population of young
women and men of different ethnic origin, Bastaki et al. [36]
evaluated the effect of GPx1 polymorphism on blood GPx activity. They noted lower GPx activity in men with TT (Leu/Leu)
genotype in comparison to men with CC (Pro/Pro) or CT (Pro/
Leu) genotypes. However, the lack of any differences in GPx
activity between GPx1 genotypes in our study probably results
from the absence of Leu/Leu genotype in our study population.
Moreover, in our population of healthy physically active men
with Caucasian origin, the genotype frequencies in GPx1 gene
differed significantly from those predicted by the Hardy-Wein-
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berg equilibrium. Admittedly, Bastaki et al. [36] also observed
a significant divergence in the distribution of GPx genotypes
from the Hardy-Weinberg equilibrium, but only in the Asian/
Pacific Islander subgroup, but not in the Caucasian one. Other studies provide evidence that the Leu/Leu genotype may be
unfavorable to health, indicating an increased risk of developing diseases for which free radicals play an important role in
etiopathogenesis [45, 46]. Although Bastaki et al. [36] did not
measure any oxidative stress parameters, decreased GPx activity
in Leu/Leu genotype in the study may indicate a deterioration
in the antioxidant defence, and an increase in susceptibility to
oxidative stress. Taking into account all the issues mentioned
above, the lack of Leu/Leu genotype in our study population
of physically active men may point to natural selection and the
prevalence of Pro allele in healthy physically fit population.
Similar to GPx polymorphism, our study revealed no association of SOD1 polymorphism with both antioxidant enzyme
defence and lipid peroxidation marker in blood. However, it
must be emphasized that we did not find mutant homozygous
genotype (i.e. SOD1 CC) in the study population. Although in
this case the distribution of SOD1 genotypes did not deviate
from the Hardy-Weinberg equilibrium, the lack of CC homozygote may confirm that A allele is disadvantageous to healthy
physically fit population. Our suggestions can be confirmed
by previous studies which showed a link between the SOD1 CC
genotype and the deterioration of oxidative/antioxidative status
under various pathological conditions [27, 28, 29, 30]. Also,
the current findings have recently been confirmed in a group of
150 athletes of team games and combat sports (our data has not
been published yet), as we have not found any person with CC
genotype in this group, either.
Conclusions
In young, healthy and physically active men, SOD2 polymorphism has an influence on the resting level of oxidative
stress marker in the blood without affecting both enzymatic
and non-enzymatic antioxidant potential. In turn, both SOD1
and GPx1 polymorphisms do not seem to affect oxidative-antioxidative status of the blood. However, the absence of mutant
homozygotic genotypes (i.e. SOD1 CC and GPx1 Leu/Leu) in the
study group may indicate that these genotypes are disadvantageous, and thus underrepresented in young, healthy and physically fit men.
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