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ABSTRACT

Introduction: Oxidative stress is a pathology that is found in 40-50% of all infertile males. Oxidative stress occurs 
when the production of peroxides exceeds the antioxidant protection of the organism resulting in damage to the sperm. 
Oxidative stress is known as one of the most important causes of male infertility. Purpose of the work, it is to determine 
the degree of male infertility in infertile males caused by oxidative stress. The study was conducted in Regjion of Peja, 
in the Republic of Kosovo.

Materials and methods:Sampling was conducted for a period of 2017/2018, a total of 77 samples, 47 samples for 
analysis and 30 samples for control were collected. Oxidative stress analysis in the ejaculate was performed at 
the Biolab-Zafi Laboratory in Peja, Republic of Kosovo. Oxidative stress analysis is performed with the aid of the 
Oxisperm/Halotech, S.L. Madrid, Spain. The importance of the presentation is at (p<0.05). 

Results:The results show significant levels (p<0.004) of oxidative stress between the working group and the control 
group. 

Conclusion: In our paper we have found high significance of oxidative stress in infertile male ejaculation compared 
to the control group of patients taken in the study. For determining the oxidative stress regensi Oxisperm/Halotech 
is selected because of ease of use, both in terms of practice as well as cost. An assessment of the levels of oxidative 
stress in men's ejaculation should become part of routine work in clinical andrology laboratories to assist clinicians in 
determining infertility status and in establishing optimal medical treatment. We acknowledge that this study is a new 
technique in our country and requires more general studies and should be repeated by other authors and compared 
with other methods for evaluating sperm DNA damage. It is also necessary to make a link between oxidative stress 
and fragmented DNA in the sperm.
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INTRODUCTION

Oxidative stress is a pathology that is found in 40-50% of all infertile males. Oxidative stress occurs when the 
production of peroxides exceeds the antioxidant protection of the organism resulting in damage to the sperm [1,2]. 
Oxidative stress is known as one of the most important causes of male infertility [3,4]. The sperm can create ROS in 
two ways:

1.	Nicotinamide adenine dinucleotide phosphate (NADPH) at the level of the spermatozoid plasma membrane,
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2.	Nicotinamide adenine dinucleotide (NADH) dependent on oxidation-reduction at the level of mitochondria [5].

The sperm is rich in mitochondria because they need constant energy supply for their movement. Increasing the 
production of ROS in non-dysfunctional mitochondria affects the motion and function of the sperm. Such a relationship 
may be due to two mutually related phenomena - ROS, causing damage to the mitochondrial membrane, where these 
mitochondrial membrane damage causes increased ROS production [5]. The cells are susceptible to reactive oxygen 
species (ROS) attacks. When manipulated in vitro during assisted reproductive techniques, these cells are at risk of 
generating and exposing to the physiological effect of ROS [6]. Deficiencies in sperm cells of ejaculate are the most 
common causes of male infertility [7]. Many environmental, physiological and genetic factors have been implicated 
in the function of spermatozoa and infertility [8,9]. Thus, it is very important to identify factors that affect normal 
sperm functions. Among the various causes, oxidative stress (OS) is attributed to affect the fertility status and sperm 
physiology [10]. The term oxidative stress is generally applied when oxidants exceed antioxidants [7]. The imbalance 
between the production of reactive oxygen species (ROS) and the ability of biological and physiological systems 
to repair the damage caused is known as oxidative stress [10]. Agents The main aspects of oxidative stress are the 
production of ROS, which includes free radicals and peroxides [11]. The free radicals are short reactive chemical 
intermediates, which contain one or more unsupported electrons [12,13]. They promote cellular damage when passing 
this unwavering electron to nearby cellular structures, resulting in lipid cell membrane oxidation, protein amino acids, 
or within nucleic acids [14]. Free radicals are also recognized as bad for intra-cellular signaling involved in the 
normal proliferation, differentiation and cell migration process [15,16]. In the reproductive tract, free radicals also 
play a dual role and can regulate different reproductive functions [6]. The growth of free radicals in most cases 
involves spermatogenesis error resulting in the release of spermatozoa from the germinal epithelium with high levels 
of cytoplasmic retencion [17]. ROS are formed as the necessary by-products during the normal enzymatic inter-and 
cellular signaling reactions. Because of their very reactive nature, ROS can easily combine with other molecules, 
causing direct oxidation that can lead to structural and functional changes and result in cellular genetic damage 
[17,18]. Types of reactive nitrogen (nitrogen oxides, peroxynitrite, nitroxyl, etc.) are free radicals of nitrogen and are 
considered as a subclass of ROS [19]. Nitric Oxide (NO) has been shown to have adverse effects on normal sperm 
functions by preventing sperm mobility and ability to bind to the pellucida area [10]. Sperm dysfunction is related to 
increased number of leukocytes, especially neutrophils and macrophages, causing excess production of ROS [19,20]. 
Two of the main factors contributing to ROS accumulation in in vitro conditions are the lack of endogenous protective 
mechanism and the excretion of gametes and embryos in various manipulation techniques that can lead to oxidative 
stress generation [21]. ROS levels may rarely increase within the ejaculate of a fertile male, but this increase does not 
affect sperm concentration and mobility. This may be due to the presence of adequate antioxidant protection mechanisms 
for healthy individuals. Movements at ROS levels may be due to temporary subclinical infection and temporary 
temporal abnormalities of spermatogenesis such as cytoplasmic retention or periodic admission of abnormal sperm 
into sperm [22]. The middle part of the sperm is covered by mitochondria that generates energy from the ATP cellular 
nuclear depot [23]. The excess ROS damages the mobility of the sperm and the fertilization capacity. In addition, ROS 
plays an important role in the formation of membranes by determining the dynamic status that affects the joining of 
the plasma membrane of male and female gamete [23]. Nowadays the assumption that ROS can affect male fertility 
has received considerable scientific support from the world [19]. The sperm membranes are rich in polyunsaturated 
fatty acids (PUFAs) and are susceptible to ROS attack which results in the slowing of the sperm movement, apparently 
by a rapid loss of intracellular ATP leading to a reduction in the sustainability of the spermatozoa sperm and growth 
of morphological defects in spermatozoa, adverse effects on sperm ability and acrosome reaction [6]. Thus ROS are 
independent markers of male infertility [24].

PURPOSE OF THE WORK

It is to determine the degree of male infertility caused by oxidative stress in the ejaculate. The study was conducted in 
the Region of Peja in Republic of Kosovo.

MATERIALS AND METHODS

Sampling was conducted for a period of 2017/2018, a total of 77 samples. 47 samples for analysis and 30 samples 
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for control were collected. The age of the patients taken for analysis is 20-45 years, whereas the age of the patients 
received for the control group was 22-35 years. Oxidative stress analysis in the ejaculate was performed at the Biolab-
Zafi Laboratory in Peja, Republic of Kosovo. Patients received: Name, surname, year of birth, a period of infertility 
(years, primary or secondary infertility) and collection of ejaculate for analysis. The oxidative stress analysis of DNA 
was performed according to the procedure mentioned in the instruction of the Oxisperm/Halotech DNA reagent, 
S.L. Madrid, Spain. First, agarose ependorf tubes are placed in the water for 5 min at 90-100°C until the agarose is 
fluidized, then the agarose ependorf tube is placed in the water bath at 37°C and left for 5 min, the mixture is taken 
up into 35 µL of ejaculate and placed on the tubes of the ependorf in the refrigerator for 5 min to solidify the agarose. 
Then the ependorf epithelial is obtained and settled at 37°C for 45 min and finally the color obtained in the ependorf 
is compared to the colors in the Oxisperm/Halotech DNA reagent guide. In the reagent guide are divided four levels 
of oxidative stress (L1-L4). The importance of the presentation is at p<0.05 (Figure 1).

RESULTS

From the results obtained and presented in Table 1, we found significant levels (p<0.004) of oxidative stress between 
the working group and the control group. From the results obtained in our study, we have found high levels of 
oxidative stress in all patients with leukocyte values up >1 million in semen. In our study, we have not found high 
levels of oxidative stress in patients with under <1 million leukocytes in semen (Table 1 and Figure 2).

Figure 1: Oxidative stress analysis

Figure 2: Presentation of acquired values of oxidative stress in infertile male ejaculation in Region of Peja, in the Republic of Kosovo

Working groups [47  
patients]

Average/Std

Control groups [30 
patients]

Average/Std

t-test
Significant

p<0.05

S-significant

N-no significant

Oxidative stress 1,55 ± 0,82 1,07 ± 0.26 2,814  < .004 S

Table 1: Acquired values of oxidative stress in infertile male ejaculation in Region of Peja in the Republic of Kosovo
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DISCUSSION

From our study results we have gained high frequency of oxidative stress (L2-L4) at significant levels (p<0.004) in 
infertile males compared with male males, results that matched the results obtained from Lu et al. [25]. Our results 
obtained at significant levels of oxidative stress are consistent with the results obtained by Badade et al. [26], which 
have found high frequency of oxidative stress in ejaculate of patients with oligoasthenospermia compared to the 
control group. The results of our study correlate with the results obtained from Athayde et al. [27], which found 
high frequency of significant oxidative stress (p<0.001) in ejaculate samples of patients with leukocytospermia. Also 
Sharma [28], have found high frequency of significant oxidative stress (p=0.001) in ejaculate samples of patients 
with leukocytosis, which are consistent with our study results. Despite the antioxidant activity of seminal plasma, 
epididymis, and spermatozoa, oxidative stress undermines the function and integrity of the DNA molecule [29,30]. 
The findings of these authors are consistent with our results we found in our paper that patients who have been 
diagnosed with varicocele have dominated cases with oxidative stress in values (L2, L3).

CONCLUSION

In our paper we have found high significance of oxidative stress in infertile male ejaculation compared to the control 
group of patients taken in the study. For determining the oxidative stress is selected regensi Oxisperm/Halotech 
because of ease of use, both in terms of practice as well as cost. An assessment of the levels of oxidative stress 
in men's ejaculation should become part of routine work in clinical andrology laboratories to assist clinicians in 
determining infertility status and in establishing optimal medical treatment. We acknowledge that this study is a new 
technique in our country and requires more general studies and should be repeated by other authors and compared 
with other methods for evaluating sperm DNA damage. It is also necessary to make a link between oxidative stress 
and fragmented DNA in the sperm.
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