
475

МЕДИЦИНСКИЙ ВЕСТНИК СЕВЕРНОГО КАВКАЗА 
2019. Т. 14. № 3

Medical news of north caucasus
2019. Vоl. 14. Iss. 3

475

shorter period; improvement of the quality of life of the 
patients. 

Conclusions. The results of the experimental studies 
confirmed good prospectivity and high potential of the 
use of finely granulated porous titanium nickelide as an 
implant for the treatment of ChO. Filling bone cavities 
with biocompatible porous titanium nickelide in the form 
of microgranules in the surgical treatment of ChO had 
several advantages. The main ones are the following: 
faster and more effective resolution of inflammatory 
processes in the bone tissue, comparative simplicity of 
the technique and shorter duration of surgery, reduced 
length of inpatient treatment, and rehabilitation. 

When using titanium nickelide implants, the 
formation of biocomposite is observed in patients, 
which ensures the preservation of bone strength. This 
prevents the occurrence of pathological fractures. 
Titanium nicelide is characterized by mechanical 
strength, has osteoconductive properties and allows 
effective filling of cavities with complex anatomical 
structure. Also, preservation of congruence of 
composite with bone tissue during bone growth (in 
case of treatment of children) is noted. The use of 
titanium nickelide implants significantly increases the 
quality of life of patients and reduces the likelihood of 
disability.
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It is known that one of the main pathogenetic mechanisms of male infertility is increasing the level of reactive oxygen 
species (ROS) in the ejaculate. Thereby identify of pathogenetic factors of oxidative stress in pathospermia is very actually. 
A retrospective analysis of 230 men with poor semen quality (according to criteria of semen, WHO 2010) and increased ROS 
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Infertility affects an average of 15–20 % of couples 
[1, 2, 3]. The incidence of male infertility is increa- 
sing due to various genetic, infectious, and 

environmental factors [2, 4, 5, 6]. Among all cases 
of male infertility, 30–50  % are characterized as 
«idiopathic» [7, 8].

Most authors admit that one of the main pathogenetic 
mechanisms of male infertility is an increase in the level 
of reactive oxygen species (ROS) in the ejaculate that 
occurs under oxidative stress [1, 9, 10]. Oxidative stress 
is a state of imbalance of ROS, the excessive formation 
of which leads to a decrease in antioxidant protection of 
cells [5, 10, 11, 12].

ROS plays a crucial role in several reproductive stages: 
in the normal development and maturation of spermatozoa, 
capacitance, acrosomal reaction, and fertilization [8].

Many authors distinguish exogenous and endogenous 
sources of ROS [3, 5, 13]. Exogenous factors include 
smoking, alcohol, radiofrequency electromagnetic waves, 
ionizing radiation, and environmental pollution [9, 14].

Kourouma A. et al. believe that stressful life and 
occupational exposure to various chemicals are one 
of the leading exogenous causes of spermatogenesis 
disorders [5]. Endogenous sources of ROS include 
inhibition of antioxidant enzymes, chronic inflammation 
of the epididymis, leukospermia, testicular ischemia 
[1, 6, 10, 15, 16]. According to the latest data, it is 
leukospermia that affects the deterioration of the main 
parameters of the ejaculate and DNA integrity [3, 6, 15]. 
However, according to Schuppe H. C. et al., the effect of 
infection and/or inflammation of the genital tract on male 
reproductive health and fertility is a subject of constant 
debate in clinical andrology [13].

The purpose of the study was to identify the 
pathogenetic aspects of oxidative stress on semen 
quality.

Material and Methods. The retrospective analysis 
of medical records of 210 men with male infertility was 
conducted. Criteria for the inclusion were: the presence 
of abnormalities in the semen (WHO 2010), increased 
ROS in the native ejaculate, age 18–50 years. Exclusion 

criteria were: obstructive infertility, severe concomitant 
pathology, genetic abnormalities, sexually transmitted 
infections, cancer, female infertility factor in the spouse, 
chronic prostatitis category 3.

All patients have got a survey of reproductive organs: 
microscopy of prostate secretion, semen analysis 
(WHO, 2010), the definition of ROS in the ejaculate by 
the method of luminol-dependent chemiluminescence, 
bacterial seeding of the ejaculate. Scrotal and prostate 
ultrasonography was performed on the «Voluson E8» GE 
apparatus according to the standard technique [17].

Statistical processing of the material was carried out 
using the spreadsheet «MS EXCEL» (Microsoft, USA) 
and the program «STATISTICA 6.0» (StatSoft, USA). The 
assessment of the significance of differences between 
quantitative indicators was performed using the Mann  –  
Whitney test. Differences were considered significant at 
p<0.05.

Results and Discussion. Patient’s survey data 
showed that 118 (56.1 %) men with a pathospermia had 
terrible habits: drinking alcohol and smoking cigarettes. 
Of these, most 72 (61.0  %) of the participants abused 
tobacco products, and 46 (39.0  %)  – used alcoholic 
beverages. All the men used mobile phones. And all the 
observed patients wore a phone in a pocket of trousers or 
a jacket. According to microscopy of prostate secretion, 
112 (53.3 %) were diagnosed with chronic prostatitis 2.

Ultrasound of the scrotum in 76 (36.1  %) patients 
showed varicocele, in 19 (9.2  %) chronic epididymitis, 
and 3 (1.4 %) cyst of the epididymis.

The leading indicators of the spermogram, taking 
into account the revealed nosology, are presented in the 
Table. The results show that the most severe disorders 
in the spermogram are observed in endogenous causes 
of spermatogenesis disorders (varicocele, chronic 
prostatitis 2, chronic epididymitis) In men with these 
nosologies, both sperm motility disorders and their 
morphological form were observed. Of the exogenous 
factors, cigarette Smoking and frequent use of a mobile 
phone have the most definite impact on spermatogenesis. 
At the same time, we observed both violations of the 

in the native ejaculate was conducted. The highest amount of ROS in infertile men was in combination with varicocele and 
chronic prostatitis category 2. ROS level was significantly higher (p<0.05) in men using a mobile phone compared to patients 
with bad habits (alcohol use). Thus identify the pathogenesis of ROS formation in the ejaculate to choose the right pathoge-
netic treatment of male infertility, as well as to use preventive measures to combat pathospermia.

Keywords: male infertility, oxidative stress, varicocele, chronic prostatitis

Одним из основных патогенетических механизмов мужского бесплодия является повышение уровня активных 
форм кислорода (АФК) в эякуляте. Определение патогенетических факторов оксидативного стресса, приводящих к 
патоспермии, является актуальной проблемой. Проведен ретроспективный анализ среди 230 мужчин с патосперми-
ей (согласно критериям спермограммы, ВОЗ 2010) и повышенным АФК в нативном эякуляте. Наибольшее количе-
ство АФК определялось у бесплодных мужчин в сочетании с варикоцеле и с хроническим простатитом категории 2. 
Уровень АФК достоверно (p<0,05) был выше у мужчин, использующих мобильный телефон, по сравнению с пациен-
тами, имеющими вредные привычки (употребление алкоголя). Таким образом, выявление факторов, приводящих к 
патологическому образованию АФК в эякуляте, является крайне важным для правильного выбора патогенетическо-
го лечения мужского бесплодия, а также для выработки профилактических мероприятий по борьбе с патоспермией.
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DNA	 – deoxyribonucleic acid
PUFA	 – polyunsaturated fatty acids 

ROS	 – reactive oxygen species
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volume, the concentration of ejaculate, and the violation 
of sperm motility.

Indicators of the level of ROS, depending on the iden-
tified pathology, are presented in the Figure. We regis-
tered the highest number of ROS in infertile men in com-
bination with varicocele (63.8+21.2 RLU/s x106) and with 
chronic prostatitis category 2 (57.1+19.1 RLU/s x106). 
Interestingly, the level of ROS was significantly higher 
in men using a mobile phone as compared with patients 
with bad habits (alcohol use): 27.6+8.4 RLU/s x106 and 
22.1+6.1 RLU/s x106 respectively (p<0.05).

Fig. Indicators of the level of ROS, depending 
on the identified pathology in men

Modern authors have accumulated a lot of evidence 
showing the participating in oxidative stress in diseases 

such as aging, atherosclerosis, arthritis, 
connective tissue diseases, cancer, 
neurological, and dermatological diseases 
[18]. Increasingly, the literature mentions 
the influence of oxidative stress on the 
reproductive function of men [1, 8, 10]. Since 
the plasma membranes of eukaryotes and 
spermatozoa are rich in polyunsaturated fatty 
acids (PUFA), they are very susceptible to ROS 
damage, which leads to lipid peroxidation, 
changes in membrane integrity and impaired 
sperm motility [9, 12].

In the study [8] showed that men with 
supposedly «idiopathic infertility» have a large 
number of both intracellular ROS and a lower 
percentage of morphologically healthy and 
active spermatozoa compared with fertile 
men. Fijak M. et al. consider that patients 
with «idiopathic» male infertility are often 
understudied in the aspect of chronic diseases 
of the reproductive tract, and that asympto-
matic epididymal and ovarian inflammatory 
disorders potentially lie at the heart of 
spermatogenesis disorders [3]. Inflammation 
in chronic prostatitis and epididymitis leads to 
damage of stromal or epithelial cells.

The constant effect of inflammation on the 
organ tissue can lead to the intensive release 

of ROS, causing changes in the structure and function of 
the protein and modification of sperm DNA [16].

Gautam R. et al. conducted an experimental study. The 
authors studied the effect of 3G mobile phone radiation 
on the reproductive system of male rats [9]. The animals 
were exposed to the radiation of a mobile phone 3G for 
45 days (2 hours/day). At the end of the observation of 
animals, the researchers found a significant increase 
in the level of ROS with a simultaneous decrease in the 
number of spermatozoa, changes in the morphology of 
the tail of spermatozoa [9].

Adams J. A. et al. conducted a meta-analysis of ten 
large studies (the total number of patients observed 
was 1492) devoted to the effect of mobile phones on 
the reproductive function of men [14]. The authors 
concluded that often, the use of mobile phones could 
lead to a decrease in sperm motility and deterioration of 
their viability [14].

Conclusions. High levels of ROS in semen can cause 
male infertility in patients. Varicocele and chronic prostatitis 
category 2 are a risk factor for oxidative stress in the 
development of pathospermia. Electromagnetic radiation 
from a mobile phone can provoke oxidative stress, which 
leads to deterioration of the parameters of the ejaculate. 
Also, it is crucial to identify the pathogenesis of ROS 
formation in the ejaculate to choose the right pathogenetic 
drug therapy in the treatment of male infertility, as well as 
to use preventive measures to combat pathospermia.

table 
Indicators of the ejaculate of the surveyed men 

based on identified nosology

Reasons 
of pathospermia

Semen 
volume 

(ml)

Sperm 
count 

(106/m)
Sperm 

motility (%)
Sperm 

morpholo-
gy (%)

Ex
og

en
ou

s

Smoking 
cigarette
(n=72)

3.5+1.2 18.4+4.9* 22.9+7.1 86+8

Alcohol 
consumption
(n=46)

3.1+1.4 34.0+12.5 28.6+6.9 81+6

Using Mobile 
phone
(n=210)

2.5+2.0* 43.2+16.8 24.2+12.1* 88+10

En
do

ge
no

us

Chronic 
prostatitis 
(n=112)

2.1+1.8* 15.8+10.3* 23.7+4.3* 96+3*

Varicocele
(n=76) 3.0+0.8 16.6+7.4* 12.0+8.2* 98+2*

Epididymis cyst
(n=3) 3.6+0.4 30.8+18.0 28+12.7 90+8

Chronic 
epididymitis
(n=19)

3.2+0.6 18.2+11.8 17.1+9.4* 94+4*

*p<0.05 between patient groups.
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ЧАСТОТА ПОЛИМОРФИЗМА –262 C>T ГЕНА CAT  
У БЕСПЛОДНЫХ МУЖЧИН МОСКОВСКОГО РЕГИОНА
Г. И. Мяндина, Н. Г. Кульченко, Х. Альхеджой

Российский университет дружбы народов, Москва, Российская Федерация

Follow up, 138 men of reproductive age of the Moscow region were performed. The standard clinical examination with 
double spermogram analysis and determination of reactive oxygen species in the ejaculate was produced. Using the poly-
merase chain reaction of DNA synthesis, we examined DNA samples of blood leukocytes for the presence of –262 C>T poly-
morphisms of the CAT gene. The semen analysis of 70 (50.7 %) patients showed pathospermia (main group). In 68 (49.3 %) 
men, we discovered normozoospermia (control group). In 35 (50.0 %) patients with pathospermia identified local mutations 
of the gene CAT. Also, 2/3 of the participants were registered with the heterozygous genotype (262СТ), and 7(10 %) men 
were marked by the genotype homozygous for the defective allele (262ТТ). In 1/3 of men with normozoospermia were found-


