
 

Ecologia Balkanica 
http://eb.bio.uni-plovdiv.bg 

University of Plovdiv “Paisii Hilendarski” 
Faculty of Biology 

 

ECOLOGIA BALKANICA 
2023, Vol. 15, Issue 1 June 2023 pp. 95-108 

 
 

 
Мain factors causing male infertility: A review 

 

Elenka Georgieva1, Stela Stoyanova1*, Turgai Mehmedov1, Stoil Tomov2,  

Iiana Velcheva3, Vesela Yancheva3 
 

1 - University of Plovdiv, Faculty of Biology, Department of Developmental Biology, Tzar 

Assen Str. 24, Plovdiv, 4000, BULGARIA 

2 - Medical University-Plovdiv, Department of General Medicine and Urology, Vassil Aprilov 

Blvd. 15A, Plovdiv, 4002, BULGARIA 

3 - University of Plovdiv, Faculty of Biology, Department of Ecology and Environmental 

Conservation, Tzar Assen Str. 24, Plovdiv, 4000, BULGARIA 

*Corresponding author: stela.stoyanova@uni-plovdiv.bg 

 
Abstract. Human infertility affects millions of people of reproductive age worldwide and 

impacts their families and communities. Approximately half of the cases of childless couples are 

due to problems with male fertility (male factor). In this review, a complex of factors that affect 

the quality of male fertility is presented. Particular attention is paid to the main factors in the 

organism representing endogenous factors and to the influence of the professional environment 

and lifestyle, which represent the exogenous factors. In regard to the exogenous factors, it is 

important to establish the effect of different environmental factors, such as air pollution, 

presence of various contaminants, such as chemicals, pesticides, and heavy metals, radiation, 

etc. The exogenous factors also include lifestyle features such as intake of alcohol, smoking, 

drugs, hazards in the professional working environment, social and psychological aspects, etc. 

Moreover, with reference to the impact of harmful effects in the professional work environment, 

the negative factors could be the increased levels of the radiation fund, temperature fluctuations, 

dustiness, immobility and sitting in the same place for a long time, etc. Obesity and dietary 

disorders are also associated with the expression of the male factor. In conclusion, it is suggested 

that for the definition and implementation of adequate and correct treatment of the problems 

with male fertility, the whole complex of factors should be considered in order to achieve the 

best results in the procedures associated with in vitro fertilization (IVF). 
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Introduction 
Currently, fertility problems are observed 

both in men and women. It is established that 
approximately half of the disorders in childless 
couples are due to male infertility - the so-called 
"male factor" (Kumar & Singh, 2015; Yu et al., 2015). 
Unfortunately, in recent years, problems with male 
fertility, also known as male infertility, are of 
increasing importance. In this regard, in the recent 
years in Bulgaria, the statistical data showed a 

negative population growth, the work of 
reproductive health specialists is essential and 
responsible. Thanks to the widespread in vitro 
clinics in Bulgaria, the infertility treatment is more 
reliable and turns out to be one of the main ways to 
help solve the problem with infertility. According 
to data from the National Statistical Institute in 
Bulgaria from 2013, there are more than 145,000 
people with problems related to reproductive 
health. In the last decade, the problem continues to 
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deepen, and currently, according to unofficial data, 
there are between 300 – 400,000 young people with 
impaired fertility. In this regard, the in vitro clinics 
must carry out the responsible and in-depth 
analyzes for diagnosis, which will determine the 
exact and adequate treatment. Along with this, 
additional measures could be applied to inform 
society about male infertility, and ways to limit the 
development of the infertility. In the presence of 
problems with male fertility, it is essential to 
establish the diagnosis, which determines the need 
to study the factors causing a disorder in the male 
reproductive system. 

Therefore, the main aim of the present review 
is to summarize the effects of different endogenous 
and exogenous factors on male fertility.   

 
Causes and factors for the occurrence of 

male fertility problems 
According to WHO (2010) “infertility is a 

disease of the male or female reproductive system 
defined by the failure to achieve a pregnancy after 
12 months or more of regular unprotected sexual 
intercourse”. The reasons for the development of 
infertility in couples are often complex. They can 
be influenced by various factors from the external 
environment and from the body. The male 
infertility may be caused by anomalies in the 
anatomical structure of the reproductive system, 
inflammatory processes of the urogenital system, 
age, overweight and obesity, changes in the normal 
hormonal status and its regulation, anomalies in 
the morphological and functional indicators of the 
gametes. The additional factors are related to the 
expression of genetic disorders, such as genomic, 
chromosomal and molecular. In this regards, 
histopathological studies can reveal defects in the 
normal development of the reproductive system 
(eg. Sertoli cells in the seminiferous tubules, 
disorders in spermatogenesis, etc.). Traumatolo-
gical conditions that have occurred can also impair 
male fertility (Nikolaidis, 2017). The above-
mentioned factors usually affect reproductive 
processes directly or indirectly. 

According to Merzenich et al. (2010) some 
exogenous factors, such as lifestyle, have been 
considered as prerequisite for the deterioration of 
fertility and the occurrence of male infertility as 
well. Some environmental factors, such as air 
pollution, exposure to chemicals and other toxic 
agents may be responsible for the decreased 

sperm quality at the population level. Brezina et al. 
(2012), Tournaye & Cohlen (2012), Yu et al. (2015) 
consider exogenous factors such as lifestyle features, 
alcohol intake, smoking, pharmaceuticals, narcotic 
substances, and professional working environment, 
as well as social and psychological aspects. 

Regarding the impact of harmful effects in the 
professional working environment with a nega-
tive effect on male fertility, it is considered that 
daily exposure to various toxicants increased 
levels of the radiation fund, temperature fluctua-
tions, dustiness, lack of physical activity and 
sitting in the same place for a long time, etc. 
Disorders in dietary intake and obesity are also 
presented as factors in the occurrence of disorders 
in male fertility and they are associated with the 
expression of the male factor. Li et al. (2011), 
Brezina et al. (2012), and Yu et al. (2015) also pay 
attention to the negative influence of various 
social, psychological and behavioral characteris-
tics, as well as stress factors on male fertility. 
Along with this, there are studies with conflicting 
data regarding the relationship between harmful 
habits, male reproductive status and the quality of 
sperm parameters (Dikshit et al., 1987; Trummer 
et al., 2002). Based on that, additional studies on 
the causes of infertility are very much needed. 

 
Common anatomical reproductive factors 

with a negative impact on male fertility 
Impaired reproduction in men is often associa-

ted with the anatomical disorders of their reproduc-
tive system. The most common are varicocele, 
cryptorchidism, hydrocele, and testicular torsion. 
These anatomical disorders are due to abnormal 
development or traumatological processes. The 
above-mentioned conditions have a direct impact on 
the normal development of the testes, which affects 
spermatogenesis and the morpho-functional charac-
teristics of the spermatozoa. 

Varicocele is among the most frequently 
diagnosed anatomical factors with a negative 
impact on male fertility. This male pathology is 
an abnormal dilatation of the veins of plexus 
pampiniformis. Shiraishi et al. (2012) stated that 
this factor affects 15% of men of reproductive age, 
reaching 35% in primary infertility and 80% in 
secondary infertility. Furthermore, varicocele is 
mostly associated with changes in sperm 
indicators and development of male infertility. 
The development of varicocele is a result of 
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weakness in the vascular wall and insufficiency 
in the valves of the veins of the testes. This 
change impairs venous drainage, increases 
testicular temperature, which contributes to 
disturbances in normal spermatogenesis and 
Leydig cell function. The consequences of 
varicocele are related to both a decrease in sperm 
concentration and motility, as well as lead to an 
increase in the abnormal morphology of the 
spermatozoa. Moreover, advanced and chronic 
varicocele leads to testicular atrophy and infer-
tility. In this regard, Pastuszak & Wang (2015) 
stated that the negative role of the disease on the 
sperm parameters could be related to increased 
number of immature sperm cells, amorphous 
cells and impaired testicular functional potential 
as well. The authors also found significantly 
higher levels of reactive oxygen species (ROS), 
which were associated with disruptions in 
nuclear chromatin integrity and high levels of 
DNA fragmentation. 

According to Boisen et al. (2004) cryptorchi-
dism is one of the most common birth defects of 
the male reproductive system. It affects between 
2% and 9% of boys, who are often born prema-
turely. Cryptorchidism is associated with the 
failure of one or both testes to descend into the 
scrotum prenatally as a part of impaired testicular 
dysgenesis. As a result of an atypical position, its 
functions are irreversibly disturbed, which in turn 
leads to the appearance of infertility. In this 
regard, cryptorchidism is considered а risk factor 
for the occurrence of male infertility, testicular 
cancer and hypospadias in relation to the 
appearance of testicular dysgenesis syndrome 
(TDS) (Schnack et al., 2008; Schnack et al., 2010). 

Hydrocele is defined as an abnormal free-
fluid collection between the visceral and parietal 
layers of tunica vaginalis, which occurs as a result 
of fluid secretion and reabsorption imbalance. 
This in turn leads to excessive pressure that 
adversely affects its normal blood supply and 
thermoregulation and a disorder in the develop-
ment of spermatozoa during the process of 
spermatogenesis (Dagur et al., 2017). 

Another factor that may cause male infertility 
is the testicular torsion, which includes twisting of 
the testis around the spermatic cord causing ische-
mia, thus the condition should be treated with 
acute surgery (Törzsök et al., 2022). According to 
Jacobsen et al. (2020) this alteration is expressed in 

two forms, such as rotation of the tunica vaginalis 
(extravaginal torsion) around the spermatic cord 
and rotation within the tunica vaginalis (intrava-

ginal torsion). 

 
Other factors that negatively affect male 

fertility 
Germ spermatogenic cells are vulnerable to 

external stressors during all stages of spermato-
genesis. Human genetic patterns (Lottrup et al., 
2013) and experimental findings with animal 
models showed that the process of differentiation 
of pluripotent fetal germ cells into spermato-
gonia is particularly sensitive to toxically indu-
ced changes in Sertoli and Leydig cells (Sharpe & 
Skakkebaek, 2008). Seminomas (germ cell 
tumors) and non-seminomas, which originate 
from fetal pluripotent germ cells, have differen-
tiation disturbances during the perinatal period 
(from 28 week of prenatal development to 7 days 
after birth). According to Skakkebaek et al. (2016) 
the fetal hypothesis also associated cell carcino-
ma with other symptoms of testicular dysgenesis 
syndrome, such as cryptorchidism, hypospadias, 
and decreased spermatogenesis.  

Moreover, various microorganisms, such as 
different viruses and bacteria, can cause 
infections in the male reproductive system. 
Inflammatory processes are characterized by the 
appearance of leukocytospermia (the concentra-
tion of white blood cells is >106/ml and/or 
expression of ROS overproduction). The increa-
sed number of leukocytes in semen may persist 
even after antibiotic treatment. This can be seen 
with established microbiological pathogens, in 
some patients with complicated infection of 
epididymis such as prostato-vesiculo-epididymitis 
(PVE). In addition to the leukocytospermia 
(WHO, 2010), the patients often have established 
disturbances in the conventional sperm parame-
ters, such as concentration, motility and morpho-
logy (Yanushpolsky et al., 1996). Furthermore, an 
important post-factor, which leads to change in 
sperm parameters, is the oxidative stress (OS). It 
develops as a result of increased production of 
ROS, as a by-product of aerobic conditions. As 
stated Jung & Seo (2014), ROS production and 
total antioxidant capacity remain balanced in 
fertile men. However, infections, autoimmune, 
and chronic diseases, advanced age, alcohol 
consumption, smoking, stress and obesity can 
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counteract and alter this balance by the increased 
levels of ROS. On the other hand, regarding the 
functional abilities of spermatozoa, in a small 
amount, ROS produced in the earliest stages of 
spermatogenesis, have a physiological and bene-
ficial role (Agarwal et al., 2004). In this regard, 
ROS are involved in the process of sperm 
chromatin condensation, apoptosis and prolife-
ration of spermatogonia, which in term regulates 
the number of sperm cells (Fisher & Aitken, 
1997). In mature spermatozoa, ROS are a 
necessary factor to accelerate the process of 
condensation and acrosome reaction. Moreover, 
they are involved in mitochondrial membrane 
stability and sperm motility. Sperm with 
abnormal morphology, mainly those with 
cytoplasmic debris, indicate immaturity and 
reduced fertilizing potential. In addition, they 
were found to produce a greater amount of ROS 
than normally mature spermatozoa (Gomez et 
al., 1996; Aitken, 1999).  

According to Opuwari & Henkel (2016), 
seminal plasma contains natural antioxidants, 
such as vitamins C and E, superoxide dismutase 
(SOD), glutathione, uric acid, and the polyamine 
spermine, which counteract free radicals. How-
ever, the high concentration of unsaturated 
lipids in the plasma membrane and relatively 
lower levels of natural antioxidants, expose 
mature spermatozoa to OS and impairments. 

 
Overweight and obesity as a factor in 

male fertility problems 
When determining overweight as the main 

indicator, body weight is most often measured in 
relation to the person's height, which determines 
body mass index (BMI). Increasing body weight 
and obesity is becoming a global health problem 
that is reaching epidemic levels (Maghsoumi-
Norouzabad et al., 2020). Changes in the health 
status is often associated with increased BMI 
levels and obesity, which has adverse effects 
mainly on the cardiovascular, neuroendocrine, 
and reproductive systems. Important emphasis in 
the human ontogenetic period, when the rapid 
growth, development, and sexual maturation 
processes occur, is the state of body weight. In this 
regard, researchers in Bulgaria studied the 
physical development by using some anthropo-
metric indicators for body composition, muscle-
fat ratio and body type at different ages of 

development (Boukov et al., 2000; Nikolova & 
Mladenova, 2005; Nikolova et al., 2005, 2009; 
Andreenko & Nikolova, 2008, 2010). Intragroup 
differences were proven in morphological 
characteristics in children and adolescents based 
on social and economic factors for Smolyan 
region, Bulgaria (Mladenova & Nikolova, 2002). 
Moreover, body composition and anthropological 
characteristics in children and adolescents from 
the city of Plovdiv, Bulgaria, were studied 
(Nikolova et al., 2005; Tineshev & Nikolova, 2010). 
Physical development and nutritional status 
during the period of growth in children and 
adolescents were monitored in relation to 
components of body mass (Mladenova et al., 2005; 
Mladenova & Nikolova, 2005, Nikolova et al., 
2009). Body fat and BMI indices in Bulgarian 
children and adolescents were also measured by 
Nikolova & Tineshev (2010). Comparative analy-
zes were carried out regarding the height, weight 
and BMI of children by Nikolova еt al. (2010). 
Nikolova & Boyadjiev (2011) clarified the relation-
ship between body composition and some social 
factors and habits in children. In earlier studies, an 
influence of exogenous and endogenous factors 
was established on the phenotypic formation of 
girls from the city of Plovdiv between the ages of 
7 and 22 (Nikolova & Petrov, 1982).  

In recent decades, there has been an excessive 
interest in proving the association between increa-
sed levels of body weight and increased cases of 
male fertility problems. Authors concluded that 
sperm concentration was the only sperm 
parameter that showed a significant decrease at 
higher BMI index in the infertile men. Kozopas et 
al. (2020) stated that decreased semen quality is 
due to increased BMI levels. According to the 
authors, the group with obesity showed lower 
sperm concentration, total sperm count and pro-
gressive motility. Thus, BMI has a negative 
correlation with most sperm parameters. More-
over, decreased fructose levels and increased 
concentration of citric acid and zinc were observed 
in the overweight group. As the authors stated, 
obesity could be considered as a negative factor 
for male fertility. 

According to retrospective study by Ramírez 
et al. (2021) with 9464 patients, the increased BMI 
index caused alteration in sperm concentration 
and total sperm count, which was also confirmed 
by logistic prediction analysis. 
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Hormonal condition of male infertility 
The normal development and functionality 

of male reproduction also depends on the hormo-
nal status and the processes related to its regu-
lation. Therefore, the condition of the hormonal 
status is also accepted as an important factor that 
significantly affects male fertility. 

Laboratory studies on the levels of luteinizing 
hormone (LH), follicle stimulating hormone (FSH), 
testosterone, estradiol, and inhibin identified 
disturbances in the hypothalamic-pituitary-
testicular (HPG) axis, which in turn controls 
reproduction and the identification of primary to 
secondary hypogonadism were carry out by 
Chapin & Creasy (2012). Semen function and 
spermatogenesis are directly dependent on 
gonadal testosterone production and they are 
under the direct regulation of the hypothalamic-
pituitary-gonadal axis (O'Donnell et al., 2017). 
Spermatogenesis depends on high levels of 
intratesticular testosterone and FSH in relation to 
the stimulation of Sertoli cells (Jarow & Zirkin, 
2005). In men, LH primarily stimulates testosterone 
production, while FSH stimulates semen 
production. In addition, epididymal function and 
accessory glands should function normally to 
produce normal seminal plasma. 

 
Negative factors from the environment 

and lifestyle, which negatively affecting male 
fertility 

In modern society, environment, etiologic 
behavior, and diet affect various levels of organiza-
tion, including the process of spermatogenesis and 
reproductive capacity. In some cases, when there 
was a long term exposure with high levels of 
toxicants, chemotherapy or radiotherapy, disorders 
in spermatogenesis and morpho-physiological 
indicators of spermatozoa were observed. As stated 
by Milachich & Dyulgerova-Nikolova (2020) the 
regenerative process of spermatogenesis takes a 
long period to recover and irreversible conse-
quence may occur.  

 
Smoking 
Smoking is one of the harmful lifestyle habits 

that has been associated with male infertility and 
has been studied for many years. Moreover, 
mainly retrospective studies, regarding to the 
effects of smoking on the sperm parameters 
(Kovac et al., 2015), were associated with 

sub/infertility in men leading to decrease in 
sperm concentration, motility and morphology 
(Zinaman et al., 2000). Vine (1996) found that 
testosterone levels in smokers can remain 
unchanged, while the level of estradiol often 
showed an increase. In addition, Zinaman et al. 
(2000) studied the negative impact of this factor on 
a significant decrease in the number of 
pregnancies in relation to the changes in sperm 
parameters in the test group of male smokers. A 
significant increase in leukocytes in the peripheral 
blood of smokers has been found (Parry et al., 
1997), as well as, an increase in their number in the 
ejaculate in 20% of the examined male smokers 
(Wolff, 1995). Sharma & Agarwal (1996) identified 
smoking as a major source of ROS in the ejaculate. 
ROS have a detrimental effect on the sperm DNA 
chain and membrane phospholipids (Kim & 
Parthasarathy, 1998), due to the increased oxide-
tive stress. Hamad et al. (2014) summarized that a 
negative factor, such as smoking affects male 
fertility. The authors studied the relation between 
smoking and abnormalities in the process of 
chromatin condensation and packaging, as well as 
changes in the expression of sperm protamine. 
The relationship between decreased sperm count 
and the presence of DNA fragmentation in sperm 
nuclei in fertile and infertile men who smoke 
cigarettes was also investigated by Sudhagar et al. 
(2012). The study included four groups of men 
depending on the number of cigarettes smoked for 
a different period. Sudhagar et al. (2012) observed a 
significant decrease in sperm parameters – concen-
tration, motility and morphology, as well as a 
statistical dependence on the pack-years of tobacco 
smoking. As stated by Trummer et al. (2002), 
smoking is a cellular mutagen and carcinogen, 
adversely affecting fertility. Cigarette smoke 
contains numerous toxicants, which have adverse 
effects on fertility in men and women. In this 
regard, smokers should be encouraged to stop this 
harmful habit in order to improve their general 
health, especially if they plan future pregnancies. 

 
Alcohol abuse and its effect on male fertility 
Alcohol consumption has a negative effect on 

the male reproductive hormones and sperm 
quality, which is proven by several studies (Muthu-
sami & Chinnaswamy, 2005; Gaur et al., 2010). On 
the other hand, other studies did not confirm these 
findings (Kunzle et al., 2003; Lopez Teijon et al., 
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2007). In addition to the studies that show the 
negative effects, Muthusami et al. (2005) found that 
chronic alcohol consumption has adverse effects on 
male reproductive hormones, sperm quality, as well 
as Wdowiak et al. (2016) established increases levels 
of DNA fragmentation in spermatozoa nuclei, 
which in turn lead to a decrease of effectiveness in 
the treatment of infertility. 

 
Medication intake and their impact on male 

reproduction 
Various medications have an indirect effect on 

reproduction. In this regard, studies have been 
carried out on the influence of some frequently and 
more widely used classes of medicinal products. 
Ali & Lam (2011) stated that some antidepressants 
used as a treatment for depressive conditions and 
have a male factor effect. In some reports, 
depressive conditions, even without the use of 
medications, affect testosterone levels, which in 
turn may be associated with male infertility. On the 
other hand, Tanrikut et al. (2010) did not find a 
negative effect on conventional sperm parameters 
(volume, sperm concentration, motility, and 
morphology) in test group of men, which take 
antidepressants, but with regard to the state of the 
DNA integrity of the spermatozoa, the patients 
showed significantly higher values (30.3%) 
compared to the control group (13.8%). Calcium 
channel blocker therapy is used for a variety of 
medical conditions, including hypertension and 
heart failure. Their action is based on blocking the 
movement of free calcium ions (Ferri et al., 2008). 
Aaberg et al. (1989) showed that calcium antago-
nists produced a dose-dependent effects on sperm 
motility under in vitro conditions. The authors 
demonstrated structural changes in both the 
cephalic and caudal regions of spermatozoa 
studied by using electron microscopy. Benoff et al. 
(1994) showed that calcium channel blockers 
(CCBs) negatively affect the ability of spermato-
zoa to bind to an egg by altering the lipid bilayer 
of their plasma membrane. Studies of antiepileptic 
medications, including carbamazepine, phenytoin, 
and valproate, have suggested drug side effects 
including abnormal sperm morphology, decreased 
sperm motility, lower sperm count, and decreased 
testicular volume. Herzog et al. (1986) suggested 
that the mechanism for these adverse reactions 
could be an interaction between antiepileptic 
medications and reproductive hormones that 

interferes with the normal functioning of the hypo-
thalamic-pituitary-gonadal axis pathway. How-
ever, many studies are inconclusive as to whether 
these effects are symptoms of epilepsy itself or side 
effects of long-term use of antiepileptic medications 
(Shechter-Amir et al., 1993; Taneja et al., 1994). 
Many authors documented the beneficial effect of 
antibiotics on sperm quality in the setting of testicu-
lar infection, especially epididymitis (Yániz et al., 
2010; Cai et al., 2012). However, data from animal 
models suggests that some antibiotics, such as 
tetracycline, may have independent deleterious 
effects on sperm quality if they are not taken in the 
context of testicular infection (Farombi et al., 2008). 
A significant negative effect, even at low doses, of 
chemotherapy agents and radiation treatment on 
sperm parameters were found by Marquis et al. 
(2010) and Drumond et al. (2011). Moreover, 
alkylating agents, such as cyclophosphamide have 
a long-lasting effect on spermatogenesis and can 
cause persistent oligo or azoospermia (Drumond 
et al., 2011). 

 
Drug use and male fertility 
Marijuana, as one of the most common 

narcotic substances, has a direct and indirect effect 
on male fertility. Marijuana contains cannabinoids 
that bind to receptors on the ductus deferens and 
sperm. Gundersen et al. (2015) found that 
activation of sperm endocannabinoid receptors 
induced dose-dependent asthenozoospermia, as 
well as inhibition of sperm capacitation and the 
acrosome reaction at fertilization. Cannabinoids 
also indice Sertoli cell apoptosis. The use of 
cannabis affects the reduction of serum LH levels, 
as well as induces the development of oligozoo-
spermia (Fronczak et al., 2012). Along with this, 
Bracken (1990) observed a state of hyper-
prolactinemia and hypotestosteronemia leading to 
inhibition of spermatogenesis. The studied effect 
depended on the dose and duration of drug use. 
Studies showed that cocaine use for more than five 
years led to abnormalities and changes in sperm 
concentration, motility and morphology (Rizk et 
al., 1996; Joo et al., 2012). Fronczak et al. (2012) 
studied the effect of amphetamines and ecstasy 
(3,4-methylenedioxy-N-methylamphetamine) on the 
quality and functional relationship of sperm using 
rat models. Amphetamines caused a dose-
dependent reduction in plasma testosterone and 
DNA damage. Ecstasy produced a similar effect, 
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but it is associated with higher levels of DNA 
damage, tubular degeneration, and interstitial 
edema. Furthermore, Joo et al. (2012) and Fronczak 
et al. (2012) found that drugs, such as methadone 
and heroin, induced lower serum testosterone 
concentrations, affected sperm motility, and caused 
lower semen volumes. Secondary effects result from 
their alpha-adrenergic blocking properties, such as 
abnormal sexual dysfunction, which was expressed 
with a long-term effect even after discontinuation of 
their use. According to Fronczak et al. (2012), men 
who were on long-term morphine therapy (oral, 
transdermal, or intrathecal) had lower serum LH 
and testosterone levels, a higher incidence of erectile 
dysfunction, and reduced libido. Safarinejad et al. 
(2013) showed that drug intake, sperm concentra-
tion and quality as well as, catalase and superoxide 
dismutase activity were decreased, while the 
frequency of spermatozoa with nuclear DNA 
fragmentation was increased. 

 
Androgen supplement abuse 
Steroid use has been reported to affect muscle 

function (Parr et al., 2010). Anabolic androgenic 
steroids include not only testosterone, but also its 
synthetic derivatives in which there are additional 
structural changes to maximize its anabolic func-
tion and reduce the androgenic effects. Ding et al. 
(2017) reported that anabolic effects, which include 
promotion of growth, protein and collagen syn-
thesis, usually occur when physiological testo-
sterone levels (> 1000 ng/dl) were increased, but 
also induced hypogonadotrophic hypogonadism 
leading to reduced serum testosterone concentra-
tions. According to the authors, abuse of anabolic 
derivatives can lead to testicular atrophy, impaired 
spermatogenesis with oligoastenotheratozoo-
spermia or azoospermia. 

 
Professional environment with a 

negative impact on male fertility 
Harmful conditions in the working environ-

ment are considered as factors that can have a 
negative impact on the fertilizing ability of sperm. 
Prevention of the negative effects on the male 
reproductive system is a priority for health profess-
sionals and could be supported by promoting 
employee awareness and taking appropriate 
preventive measures for the negative factors. In 
this regard, Vaziri et al. (2011) reported a list of 
work-places that are associated with exogenous 

harmful exposure in professional environment and 
their possible relation with male infertility. Hauser 
& Sokol (2008) added that toxic substances, which 
affect reproductive health could be categorized into 
several groups, such as heavy metals, agricultural 
and industrial chemicals, derivatives of petroleum 
products, substances in various aggregate states 
separated from the industry, including paints, 
acetones, acids, alcohols, nitrogen compounds, and 
pesticides, etc.  Studies on the impact and exposure 
of occupational chemical and physical hazards on 
sperm quality showed a negative relation between 
the exposure to solvents or pesticides, and sperm 
concentration and motility (Petrelli & Mantovani, 
2002; Swan et al., 2003), as well as between high 
heat exposure and conventional sperm parameters 
(Torabizadeh, 2002).  

Sadighi et al. (2003) found that certain environ-
mental factors, as well as certain working condi-
tions (occupational and environmental exposures) 
had harmful effect on the human reproductive 
system. The authors studied group of 500 people 
and 164 of them were exposed to negative factors, 
which affected the process of spermatogenesis. 
Sadighi et al. (2003) divided the main group 
according to the negative factor - 22% were affected 
by the action of insecticides; 28% - by solvents; 
34.1% - by heat and 15.9% - affected by a 
combination of these factors; and according to their 
profession - 6.8% agricultural producers, 7.8% - 
drivers, and 4.4% - welders. Overall, the authors 
found that agrochemical products had caused 
decrease in the sperm count and sperm motility 
was significantly lower among welders. Moreover, 
the artists exposed to different toxic solvents were 
three times more affected by oligozoospermia. 
According to Woldemeskel (2017) and Creasy & 
Chapin (2018), the evaluation of the impact of lead 
oxide, heavy metals, agrochemicals on the 
reproductive system was carry out by applying 
various methods, such as levels of reproductive 
hormones, sperm analysis, functional analysis of 
spermatozoa, biochemical, and genetic approaches. 
The authors explained that alterations in somatic 
cell develop-ment and function, or apoptotic 
exposure to toxic compounds had adverse effects 
on the male reproductive system. This reflected in 
different systems and organs essential to 
reproductive functions. Under normal conditions, 
somatic cells provide structural support and nutri-
tion and regulate endocrine functions necessary for 



Мain factors causing male infertility: A review 

102 
 

normal spermatogenesis and fertility. Substances 
that interfere with sperm development, integrity, 
and function could have toxics effects on male 
fertility (Scott et al. 2009; Sansone et al., 2018). 
Human spermatogenesis could be impaired by 
exposure to chemicals and radiation (Brennemann 
et al., 1997). Chemicals, such as hydrocarbons, 
cadmium, and some phthalate esters showed 
induce cell apop-tosis in Sertoli cells, which in turn 
lead to changes in the cytoskeleton and their 
intercellular con-nections, while at the same time 
reflected in a decrease in the steroidogenesis of 
Leydig cells. In addition, local macrophages that 
interact with Leydig cells, as well as endothelial 
cells were present in the testicular interstitial space 
and may become targets for toxin-induced injury 
(Zheng et al., 2010; Harris et al., 2016). Furthermore, 
normal reproductive functions could be altered by 
expo-sure to reproductive toxicants, such as 
vinclozolin and flutamide (Dent et al., 2015). 

The negative impact of high temperature as an 
occupational negative factor on male reproductive 
health was investigated by Dada et al. (2001). The 
authors noted that under normal conditions the 
testicular temperature is approximately 3°C lower 
than that of the body, which is an important prere-
quisite for the efficiency of spermatogenesis. They 
emphasized that germ cells and Sertoli cells are 
extremely sensitive to elevated temperature, and as 
a result, various occupational hazards and agents 
from the environment could have a negative 
impact on the male reproductive functions. The 
analysis was based on comparison between an 
experimental group of infertile men and a control 
group of healthy men. The obtained results indica-
ted that intratesticular hyperthermia lead to distur-
bances in spermatogenesis and to an increased 
frequency of morphological abnormalities in sper-
matozoa, as well as, decreased sperm motility and 
azoospermia. Sheynkin et al. (2011) concluded that 
long-term and frequent use of a laptop in a sitting 
position leads to transient scrotal hyperthermia, 
which in turn could cause disturbances in the pro-
cess of spermatogenesis, especially in young men 
and adolescent boys. Numerous studies confirm the 
importance of occupational exposure and its nega-
tive impact on fertility, which indicates the need to 
conduct in-depth descriptive studies on the occupa-
tional factors affecting male infertility and also 
subsequently should be limited (Torabizadeh, 2002; 
Li et al., 2011). 

Stress as a factor with a negative impact 
on male fertility 

The influence of stress on the human organism 
is increasingly emphasized. According to Nargund 
(2015), stress could lead to a variety of neuro-
endocrine, immune, and behavioral responses. In this 
regard, it is necessary to study its negative impact on 
the human reproductive system. The diagnosis of 
infertility in partners in a reproductive couple is also 
a stressful factor, due to the social pressure, the 
number of tests and treatments, failures and even 
economic costs associated with diagnosis (Anderson 
et al., 2010). Thus, stress can decrease luteinizing 
hormone (LH) and testosterone secretion by affecting 
spermatogenesis and sperm quality (Corona et al., 
2016). Preclinical data suggest that acute stress could 
impair the testicular function. 

 
Conclusions 
In order to clarifying the mechanisms of expres-

sion of male infertility, the specialists in the repro-
ductive health pay attention to problems not only 
related to the organism itself, but also the additional 
influence of exogenous factors such as the profess-
sional environment and lifestyle. In this regard, it is 
important to establish the influence of some environ-
mental factors, such as air pollution, chemicals, 
pesticides, heavy metals, radiation, etc. The specified 
group of factors includes lifestyle habits such as 
intake of: alcohol, smoking, drugs, narcotic substan-
ces, hazards in the professional working environ-
ment, social and psychological aspects. Application 
of adequate and correct treatment of male fertility 
problems, should be considered as a complex of 
factors in order to achieve the best possible results in 
in vitro clinics. 
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