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Abstract. This work presents an overview of various pathologies that can 
affect the health of the male reproductive system and reproductive function. 
The authors consider such common conditions as varicocele, hypogonadism, 
epididymitis and prostatitis, and assess their impact on sperm quality, 
testosterone levels and the patency of the genitourinary tract. The article also 
discusses the methods of diagnosis and treatment of these pathologies, as 
well as their possible impact on the reproductive function of men. The study 
highlights the importance of timely diagnosis and treatment of these 
conditions in order to maintain the health of the male reproductive system 
and reproductive ability.  

1 Introduction 

The composition and functions of the human immune system differ according to one or 
another gender. Biological sex has a wide influence on various immune phenotypes, acting 

as a biological variable and including differences in chromosomes, steroid hormone levels, 

reproductive organs and sexual dimorphic features between female and male organisms. 

Women and men have different susceptibility and severity of infectious and non-

communicable diseases. If women's bodies are more prone to developing autoimmune 

diseases, such as systemic lupus erythematosus, multiple sclerosis, rheumatoid arthritis or 

scleroderma, then men are more susceptible to infectious diseases caused by viruses, bacteria, 

fungi and parasites, including COVID-19, leptospirosis, etc.[1]. As a rule, the organisms of 
adult women cause more stable systemic cell-mediated and humoral immune responses than 

adult men, which leads to faster elimination of pathogens or stronger responses to vaccines. 

In addition, the female immune system is characterized by higher levels of immunoglobulins 

after infection. The male immune system, on the other hand, demonstrates increased 

production of pro-inflammatory cytokines and a greater number of circulating leukocytes, 

such as neutrophils or monocytes, in homeostasis and disease. However, despite the 

peculiarities of the body, in men who have suffered inflammatory or infectious diseases, the 

reproductive function may suffer significantly. 
Infection and inflammation of the reproductive tract are significant causes of male 

infertility. Ascending infections caused by sexually transmitted bacteria or urinary tract 
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pathogens are the most common etiology of epididymoorchitis, however, viral hematogenic 

dissemination is also a concomitant factor. Accordingly, it is extremely important to study 

the etiology and pathogenesis of inflammatory processes occurring in the male reproductive 

system under the influence of various factors. 

2 Materials and methods 

The issues related to the negative impact of inflammatory and infectious diseases on the male 

reproductive system have been widely considered in a number of publications and scientific 
studies. A review of the main directions in the field under study was conducted, the positions 

of various specialists were compared and compared, and generalizing conclusions on the 

topic of the work were made. 

3 Results 

There are several causes of male infertility, including both reversible and irreversible 

conditions. Additional factors that may affect each of the partners may be their age, 

medications taken, surgical history, exposure to environmental toxins, genetic problems and 
systemic diseases [2]. The main purpose of the examination of a man for infertility is to 

identify factors contributing to his development, to offer treatment for reversible diseases, to 

determine whether he is a candidate for the use of assisted reproductive technologies (ART), 

as well as to offer advice on irreversible and incurable conditions. 

In rare cases, male infertility can be a harbinger of a more serious disease. This is an 

additional reason to conduct a comprehensive examination of male partners of infertile 

couples; so that any significant underlying diseases can be identified and cured [3]. 

There are many causes of male infertility that can be broadly classified depending on their 
general etiology. The endocrinological cause is congenital GnRH deficiency (Kallman 

syndrome), Prader–Willi syndrome, Lawrence-Moon-Beidl syndrome, iron overload 

syndrome, familial cerebellar ataxia, head trauma, intracranial radiation, testosterone 

supplementation or hyperthyroidism. 

Genetic causes are mutations of the cystic fibrosis transmembrane conduction regulator 

gene (CFTR), primary ciliary dyskinesia, Kallman syndrome, Klinefelter syndrome, Yang 

syndrome, Sertoli cell–only syndrome, Kal-1, Kal-2, FSH, LH, FGFS, GnRH1. Gene 

deficiency /GNRHR PROK2/PROK2R, chromosomal abnormalities, Y-chromosome 
microdeletion, AR mutations, gr/gr deletion [4]. 

Congenital urogenital anomalies – absence, dysfunction or blockage of the epididymis, 

congenital anomalies of the vas deferens, non-omission of the testicles, violations of the vas 

deferens (cysts). 

Acquired urogenital anomalies – bilateral obstruction or ligation of the vas deferens, 

bilateral orchiectomy, epididymitis, varicocele, retrograde ejaculation [5]. 

Immunological causes – lymphocytic pituitary, hemosiderosis, hemochromatosis, 

sarcoidosis, histiocytosis, tuberculosis, fungal infections, etc. 
Infections of the urogenital tract – gonococci, chlamydia, syphilis, tuberculosis, recurrent 

urogenital infections, prostatitis and recurrent prostatovesiculitis. 

Sexual dysfunction – premature ejaculation, anejaculation, infrequent sexual acts and 

erectile dysfunction. 

Malignant neoplasms are cell formations, pituitary macroadenomas, 

craniopharyngiomas, surgical or radiation treatment of these conditions, testicular tumors or 

adrenal tumors leading to an excess of androgens [6]. 

Environmental toxins – insecticides, fungicides, pesticides, smoking, excess alcohol. 
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Male infertility can also be classified based on medical interventions that can potentially 

promote conception. Incurable male infertility is observed in 12% of cases - primary 

insufficiency of the seminal tubules, Sertoli cell-only syndrome and bilateral orchiectomy 

[7]. 

In 18%, there are treatable causes of male infertility - obstructive azoospermia, cysts of 

the ejaculatory duct and the middle line of the prostate gland, gonadotropin deficiency, sexual 

dysfunction, autoimmunity of spermatozoa, varicocele, reversible action of toxins. 

Incurable male infertility occurs in 70% - oligozoospermia, asthenozoospermia, 
teratozoospermia and normospermia with functional defects. Assisted reproductive methods 

will be required for reproduction. 

Male infertility can be divided into 3 categories: 

1) hypothalamic-pituitary system disease causing secondary hypogonadism; 

2) difficulty in the outflow of seminal fluid (commonly called obstructive azoospermia, 

OA); 

3) testicular dysfunction (it may be associated with primary hypogonadism) [8]. 

During spermatogenesis, male germ cells (spermatogonia) develop into mature 
spermatozoa during three separate phases: spermatogonia are divided by mitosis into primary 

spermatocytes, which, in turn, undergo meiosis (I and II) with the formation of spermatids. 

Spermatids then develop by cytodifferentiation into elongated spermatozoa during 

spermiogenesis. The time required for spermatogenesis depends on the species. Studies show 

that the entire spermatogenic process in men lasts from 42 to 76 days, which is an important 

factor in assessing the therapeutic effect of any lifestyle changes during subsequent sperm 

analysis [9]. 

In humans, spermatogenesis occurs in the recesses of Sertoli cells located along the entire 
length of the seminal tubules of the testes in a spiral arrangement, with several stages 

represented in one cross-section. Sertoli cells provide structural and functional support for 

germ cells, and Leydig cells synthesize testosterone. These testicular functions depend on the 

hypothalamus-pituitary-testicular (HPT) axis [10]. 

Pulsating GnRH secretion stimulates the secretion of follicle-stimulating hormone (FSH) 

and luteinizing hormone (LH) by the anterior pituitary gland. FSH stimulates Sertoli cell 

function and spermatogenesis. Sertoli and Leydig cells secrete inhibin B and testosterone, 

respectively. Testosterone and inhibin B have a negative effect on the pituitary gland and 
hypothalamus. Optimal spermatogenesis requires the action of both testosterone and FSH. 

Violations at any of these stages can lead to testicular dysfunction and male infertility [11]. 

Infection and inflammation of the male reproductive tract are significant and potentially 

curable causes of male infertility. Certain clinical manifestations include urethritis, 

prostatitis, seminal vesiculitis, epididymitis and orchitis. For this reason, ascending sexually 

transmitted tubular infections or common uropathogens are the most common cause of 

inflammatory conditions of the male genital tract. 

The development of orchitis or epididymoorchitis occurs as a complication of systemic, 
mainly viral, infections due to hematogenic dissemination of the pathogen. Also, 

inflammation may occur under the influence of negative environmental factors or 

autoimmune reactions [12]. 

Symptoms and consequences of testicular inflammation (orchitis) or testicular 

appendages (epididymitis) can be serious and cause concern in men. These conditions can 

cause soreness, swelling, fever, and also affect testicular function, including spermatogenesis 

(sperm formation). In some cases, orchitis and epididymitis can cause deterioration of sperm 

quality and even temporary infertility[13]. 
Prostatitis and urethritis, on the other hand, are usually associated with inflammation of 

the prostate and urethra, respectively. These diseases can cause various symptoms, such as 

pain and urination disorders, but their effect on sperm parameters may be less direct and 
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pronounced than in the case of orchitis or epididymitis. However, prostate inflammation can 

lead to a decrease in sperm quality and infertility, especially if it becomes chronic. 

It is important to note that the effect of these diseases on sperm parameters may vary 

depending on the severity and duration of the disease, as well as on the individual 

characteristics of each patient. If you have concerns about the effect of testicular 

inflammation, testicular appendages, prostatitis or urethritis on your health or ability to 

conceive a child, it is recommended to consult a doctor for evaluation and consultation [14]. 

Toxins and degradation products of chemical compounds in the environment can disrupt 
male reproductive function, affecting the endocrine system (i.e. acting as endocrine 

disruptors), changing the expression of genes related to spermatogenesis, as well as 

steroidogenesis, as well as exerting epigenetic effects that can lead to abnormalities in the 

reproductive system of men. For example, bisphenol A (BPA) is a known endocrine 

disruptor, and at an environmentally significant dose level, it is able to mediate its biological 

effects (for example, increase the proliferation of testicular seminoma cells) through putative 

membrane estrogen receptors (ER) and possibly related to G-protein. receptor 30 (GPR30). 

It is believed that environmental toxicants can affect the reproductive system in several ways 
and by various mechanisms. 

More and more evidence suggests that the induction of oxidative stress in the testicles is 

another common reaction after exposure to toxic substances contained in the environment. 

An increase in oxidative stress can be observed in 80% of men with clinically proven 

infertility, and exposure to environmental toxicants is the main factor contributing to such an 

increase [15]. In turn, an excessive amount of reactive oxygen species (ROS) is produced, 

which damage lipids, proteins, carbohydrates and DNA in cells. It is important to note that 

these observations have been confirmed in studies showing that the simultaneous 
administration of antioxidants, such as vitamin E, with environmental toxicants can alleviate 

the pathophysiological effects (for example, a decrease in the number of sperm) of toxicants 

in the testicles. Thus, experts note that oxidative stress caused by environmental toxicants is 

one of the main factors contributing to male infertility. 

Experts also note the significant role of bacteria and microorganisms in the development 

of male infertility. The human microbiome is an ecosystem consisting of many types of 

microorganisms. It is a relatively balanced condition, not completely sterile and mainly exists 

in external cavities such as the reproductive tract, oral cavity and gastrointestinal tract. 
External bacteria, viruses, fungi, mycoplasma, chlamydia infection or opportunistic bacterial 

infection cause the occurrence and development of various diseases, including diseases of 

the male reproductive system. 

Male infertility caused by microbial infection is mainly achieved due to the immune 

response, while microorganisms induce the accumulation of immune cells and pro-

inflammatory cytokines and chemokines. And the production of antisperm antibodies and 

biofilms can also damage germ cells and destroy normal spermatogenic function. 

Let's consider the features of the immune mechanism of a number of common diseases 
of male infertility. It is believed that varicocele is an important cause of male infertility. A 

large number of studies have shown that varicocele causes spermatogenesis and sperm 

dysfunction due to oxidative stress. As for the presence of changes in microbial colonization 

in the semen of varicocele patients, recent studies have shown that the colonization of 

Ureaplasma urealyticum in varicocele patients is significantly higher than in healthy men 

[16]. 

At the early stage of orchitis caused by atypical pneumonia, there is extensive destruction 

of germ cells, a small number or absence of spermatozoa in the seminal tubules, thickening 
of the basement membranes and infiltration of leukocytes, which affects male reproductive 

function. The recent COVID-19 epidemic has a high degree of sequence similarity with 

SARS. Studies of the respiratory system have shown that COVID-19 penetrates into organs 
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through ACE2 receptors, testicular Ladyg and Sertoli cells express ACE2 receptors to a high 

degree, so that the virus can also enter the testicles through ACE2 receptors (38) .). An 

increase in the number of immune cells in the testicular interstitial and pro-inflammatory 

cytokines IL-6, TNF-α and MCP-1 in the sperm of patients with COVID-19 reduces the 

concentration of spermatozoa and worsens spermatogenesis. The accumulation of 

inflammatory cells and their products caused by the virus can activate an autoimmune 

response leading to autoimmune orchitis that damages the spermatogenic epithelium. In 

addition, persistent fever can also cause damage and degeneration of germ cells in patients 
with COVID-19. 

The mumps virus often causes orchitis in patients and affects male fertility. Orchitis of 

mumps usually occurs about a week after the onset of mumps. It can begin with systemic 

symptoms, and then manifest itself in the form of swelling and pain in the testicles. MuV 

induces an immune response by transmitting TLR2 and RIG-I signals, which leads to an 

increase in the number of pro-inflammatory cytokines and chemokines. 

Chlamydia is also often considered an important causative agent of orchitis sexually, of 

which Chlamydia trachomatis and Neisseria gonorrhoeae are the most common [17]. During 
the period of chlamydia infection in testicular cells, it can be observed that DNA damage and 

epigenetically mediated transcription disorders lead to abnormal epigenome of spermatozoa, 

in addition, leukocyte infiltration can also increase, the hematotesticular barrier is destroyed, 

the number of spermatozoa and the volume of seminal tubules decrease, which leads to low 

fertility and birth defects. 

The most common infections in acute bacterial prostatitis are coliforms and enterococci, 

which are similar to other common urogenital infections. Most of them can be cured in the 

acute phase, and a smaller number of them develop non-chronic prostatitis, which is more 
complex. There may also be infection with viruses, fungi, mycoplasma and chlamydia. 

In prostatitis in HIV patients, in addition to bacteria and viruses, the most common 

infections are fungal pathogens such as Candida, Cryptococcus, Aspergillus, Blastobacter, 

Coccidioides and Histoplasmosis, which can lead to disseminated infection and prostatitis in 

men with weakened immunity. 

4 Discussion 

Semen analysis is the cornerstone of laboratory evaluation of male infertility. At least two 
separate samples should be collected at intervals of at least one week. The delivery of the 

first sample must be preceded by at least 3 days of abstinence. This is recommended because 

of the extremely high degree of variability of sperm tests. The outcomes and prognosis of 

male infertility largely depend on the results of sperm analysis, as well as on the fertility 

status of the partner, as well as on the classification of whether fertility is primary or 

secondary. Semen analysis helps a lot to identify and classify the severity of any male factor. 

A detailed methodology for sperm collection has been published by the World Health 

Organization (WHO). Sperm is evaluated by volume, pH, leukocytes, immature germ cells 
and dilution, and sperm is evaluated by quantity, concentration, viability, mobility, 

progression and morphology. 

Traditional semen analysis is a distinctive diagnostic test of male infertility. It reflects the 

production of spermatozoa in the testes, the patency of the duct system and the secretory 

activity of the glands (Table 2). It is believed that men with sperm parameters below the 

normal values of the World Health Organization (WHO) have a male infertility factor, and 

the quality of sperm is used as a surrogate indicator of male fertility [18]. 
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Table 2. WHO reference range for semen analysis with examples of major deviations related to 
semen analysis 

Sperm Parameter Reference range Violation Description 

Sperm volume ≥1.5 ml   

рН ≥7,2   

Sperm concentration 
≥15 million 

spermatozoa/ml 
Azoospermia 

Absence of sperma-

tozoa in seminal 

plasma 

  Oligozoospermia 
<15 million sperma-

tozoa/ml 

  Cryptozoospermia 
<1 million sperma-

tozoa/ml 

Total number of 

spermatozoa 

≥39 million 

sperm/ejaculate 
  

Total sperm motility 
≥40% of motile sper-

matozoa 
Asthenozoospermia 

<40% of the total 

number of motile 

spermatozoa or 

<32% of progres-

sively motile sper-

matozoa 

Progressive sperm 

motility 

≥32% of progres-

sively motile sperma-

tozoa 

Asthenozoospermia 

<40% of the total 

number of motile 

spermatozoa or 

<32% of progres-

sively motile sper-

matozoa 

Morphology of 

sperm 

≥4% of morphologi-

cally normal sperma-

tozoa 

Teratozoospermia 
<4% of normal 

form/morphology 

  

Oligoastenoterato-

zoospermia (OAT 

syndrome) 

A combination of 

<15 million sperma-

tozoa/ml, <32% of 

progressively motile 

spermatozoa and 

<4% of normal 

form. 

 

The parameters of semen analysis are subject to noticeable biological variations with 

standard deviations comparable to average levels, so considerable attention has been paid to 
the development of new molecular diagnostic tests of sperm function. Reactive oxidative 

sperm species (ROS) and the sperm DNA fragmentation index are quite effective tests of 

sperm function. Seminal ROS are released physiologically by leukocytes and as byproducts 

of intracellular metabolic pathways, as well as during the production of adenosine 

triphosphate (ATP) from the mitochondria of sperm. Small amounts of ROS in sperm are 

necessary for optimal sperm function and fertilization. However, there are a number of 

exogenous factors, such as infections of the genitourinary system, varicocele and obesity, 

which can increase ROS in semen [19]. 
Methods used to measure ROS include chemiluminescence analysis and electrochemical 

analysis to measure redox potential (sORP). A high level of ROS can lead to male infertility, 

negatively affecting lipid peroxidation of sperm membranes, sperm motility, acrosomal 

reaction, chromatin maturation and subsequent fragmentation of sperm DNA. 

The acquired risk of testicular insufficiency can be caused by a number of factors. 

Infections of the male genitourinary tract caused by bacteria, viruses or protozoa are 

associated with 10-15% of cases of male infertility. These are potentially curable causes of 

male infertility, which manifest themselves in the form of urethritis, prostatitis, orchitis or 
epididymitis [20]. 
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Chlamydia trachomatis and Neisseria gonorrrea are the two most common associated 

pathogens. The first of these infections can cause urethritis, epididymitis (orchitis) and 

prostatitis. Inflammation of the epididymis caused by infection can cause infertility due to 

obstruction of the vas deferens. Sperm damage can also occur due to increased levels of ROS 

in semen as a result of neutrophil activation. In addition, experts have found chlamydia-

specific DNA and protein in testicular biopsies of infertile men, which may represent another 

component of male infertility associated with chlamydia. 

Other pathogens such as Mycoplasma gentitalium, tuberculosis, Ureaplasma urealitycum 
and mumps are also associated with male infertility. Tuberculous epididymitis is usually 

chronic and occurs in high-risk groups, for example, in patients with immunodeficiency. 

Among men diagnosed with hepatitis B and hepatitis C, the incidence and risk of infertility 

are higher compared to men who do not have such a diagnosis, but there is no exact evidence 

whether hepatitis infections directly disrupt male reproductive function. 

Infections are also associated with obstruction of the seminal tract, such as urethral 

strictures. Bacteriospermia is suspected in the presence of >1 million peroxidase-positive 

leukocytes per ml of ejaculate (leukocytospermia) during semen culture or PCR to confirm 
the pathogen. Antibiotic treatment can improve sperm quality and prevent testicular damage 

and complications, but its effect on natural conception has not yet been clarified. Moreover, 

leukocytospermia is a sign of inflammation and may not be associated with a bacterial or 

viral process, so its clinical significance in ejaculate is controversial. In addition, the normal 

colonization of the genitourinary tract by pathogens such as mycoplasma also makes it 

difficult to assess the pathogenic effect. Also, many of these pathogens can coexist and 

enhance the harmful effect. Recently, viruses such as human papillomavirus (HPV) have 

been found in the sperm of men with male infertility; However, further qualitative studies are 
needed to determine its true clinical impact and relationship with sperm quality. 

The three most common cancers associated with male infertility in the reproductive age 

include: leukemia, Hodgkin's lymphoma and testicular tumors from germ cells. Almost 5% 

to 8% of men with germinogenic testicular tumors suffer from azoospermia before starting 

cancer treatment. The main mechanisms of direct testicular dysfunction include germinal 

epithelium hypoplasia, spermatogonia apoptosis, increased ROS levels and sperm DNA 

damage. 

Sperm damage depends on many variables, including tumor type, severity of the disease, 
drug dose/combination therapy, and individual sensitivity, so recovery time is unpredictable. 

Cryopreservation of sperm is the only effective prevention of male infertility caused by 

testicular damage due to gonadotoxic treatment. 

There are clear recommendations according to which all patients should be provided with 

information about the impact of cancer treatment on spermatogenesis. Fertility preservation 

procedures, such as sperm cryopreservation and TESE, should be offered starting from mid-

puberty until gonadotoxic chemoradiotherapy or pelvic surgery. 

The struggle to overcome problems related to the reproductive function in men is 
primarily associated with lifestyle changes. Reasonable changes to it should be recommended 

or, at least, discussed with all male patients suffering from infertility, regardless of the 

pathology of the male reproductive system. These changes include quitting smoking, limiting 

or not drinking alcohol, switching to a more nutritious diet, weight loss measures for obesity, 

increasing exercise, minimizing prescription medications, avoiding exposure to pesticides 

and heavy metals (such as lead, mercury, boron and cadmium) and eliminating any 

unnecessary exposure to chemicals. Low body weight is also a possible risk factor for male 

infertility. The inclusion of vitamin D in the diet has also been suggested as beneficial for 
male fertility, but there is not enough evidence to make any recommendations. 

Physically active men reported an improvement in sperm quality compared to the control 

group leading a sedentary lifestyle. Thus, controlled physical activity can improve 

 
 

 

, 03025 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248403025 84

7

RETRACTED



reproductive function, especially in the presence of concomitant diseases such as diabetes 

and obesity. There is also some evidence that continuous strenuous high-intensity physical 

activity can worsen sperm parameters compared to moderate-intensity exercise. However, 

there are many potential risk factors, including low body weight, fatigue leading to low 

libido, and abnormal calorie intake. 

The choice of clothing may play a role in male infertility due to possible changes in the 

temperature of the scrotum. Although it has not been conclusively proven that giving up hot 

baths, saunas and tight underwear significantly improves male fertility, it is quite reasonable 
to discuss these suggestions with patients. 

L-Carnitine is an amino acid and antioxidant that is usually found in high concentrations 

in the appendages of the testicle and has long been proposed as a possible non—toxic means 

of general treatment of male infertility. It is known that it increases the transport of fatty acids 

into the mitochondria of spermatozoa, which are necessary for the production of sperm 

energy in the appendages of the testicle. It also increases sperm motility, morphology, and 

maturation while reducing apoptosis. 

Antioxidants to reduce the effects of oxidative stress on sperm and semen seem like a 
reasonable therapy for male infertility, but the data on this are somewhat contradictory. There 

are important data confirming the use of antioxidants in male infertility. The most studied 

vitamins, minerals and antioxidants include coenzyme Q10, vitamin C, vitamin E, folic acid, 

selenium and zinc. 

Sexual contacts in the most fertile period should be at least twice a week. Retrograde 

ejaculation is usually treatable with oral sympathomimetic drugs, although there is little data 

on its ultimate effectiveness in ensuring pregnancy in infertile couples. Premature ejaculation 

responds well to treatment with a combination of behavioral, psychological (sex therapy) and 
pharmacological interventions [30]. 

5 Conclusions 

Thus, it can be concluded that a number of factors influence the occurrence of problems with 

the reproductive system. The study of pathologies of the male reproductive system and their 

impact on reproductive function reveals important aspects of men's health. A variety of 

conditions, such as varicocele, hypogonadism, epididymitis and prostatitis, can reduce a 

man's ability to conceive and disrupt his overall well-being. 
Specialists in the field of urology and andrology have an important role in the diagnosis, 

treatment and prevention of these conditions. Early detection and timely treatment of 

pathologies of the male reproductive system can significantly improve the reproductive 

function and overall health of a man. In addition, lifestyle, including a healthy diet and 

physical activity, also play an important role in maintaining men's reproductive health. 

So, understanding the impact of pathologies on male reproductive function and an 

attentive attitude to taking care of men's health are necessary to maintain the ability to 

conceive and the overall well-being of men. 
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