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Ecological effects; Genetic Male infertility is an intricate problem with important implications for
agents; Hormonal malformation; men's reproductive wellness. Male reproductive capability is

Male infertility; Infections;

Structural anomaly: significantly influence able by a number of changeable, involved;

genetics, infections, hormonal contraindication, abnormalities in male
reproductive tissue, and varicocele. In order to infertile males,
diagnostic studies like hormone examinations, imaging ultrasound tests,
genetic tests, and semen fluid analysis, which includes assessments of
sperm forms, sperm motility, sperm concentration and sperm
deoxyribonucleic acid harm are invaluable in identifying the underlying
causes of their disease.

The aim of this review research was to enhance the understanding of
male infertility and to provide suggestions for researchers and medical
experts for more accurate and effective treatments by carefully
examining each relevant element and to provide medical personnel’s
and investigators at infertility and in vitro fertilization (IVF) centers
installation with a useful resource to understand the complex area of
male venereal health, as well as the research study conclusion explores
the matters currently raised by male infertility, clarifies where it can go,
and focus attention on the need for further study to fully realize to the
complexity of male infertility.

Introduction

When a husbands has been demanding normally for a year and are still unable to conceive, they are
classified by definition as clinically sterility [1]. It is estimated that male factors account for 30-50%
of infertility cases [2]. Male infertility is a serious issue that has a broad impact on reproductive
health. It is sometimes described as the inability to conceive even after engaging in repetitive,
unprotected sexual activity [3]. Despite the widespread belief that infertility is a problem that couples
frequently face, men's health doctors are looking at reproductive issues more and more [4]. It is
crucial to understand the complexity of male infertility among fertile men, especially in view of the

increasing frequency of this problem in recent years [5].
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Both male and female, infertility affects a large number of couples around the world and it is took
that 15% of couples suffer from infertility [6]. The infertility is noteworthy that male variants
contribute to infertility in 30 to 40 percent of cases, suggesting the importance of male reproductive
health [7]. Many men’s and women’s trying to conceive are influenced by male infertility, but its
importance has historically been underestimated because it is oftentimes related with female features
[8]. It is therefore necessary to emphasize that the establishment of effective diagnostic and
therapeutic procedures for male infertility involves awareness of the underlying causes and treatment
options [9]. Given the complexity of the physiology of male reproduction, it is critical to understand
the variables that may affect fertility [10]. This details, which allows medical physician, infertility
and In Vitro Fertilization specialists to customize treatments for certain underlying causes, work for
the basis for correct diagnosis and enhances the possibility of achieving good results [11]. That is
significant to recognize that correct discovery is ticklish in cases of male infertility because it teaches
the choice of acceptable treatment choice, as well as identifying the underlying causes and located
the correct treatment [12].

Physicians can conform treatment to the particular difficulties of each individual or couple by
assessing whether infertility is caused by heredity, hormonal imbalances, structural abnormalities, or
environmental causes [13]. This personalized strategy produces better results and increases the
accuracy of treatment [14]. Furthermore, a thorough understanding of the etiology of male infertility
makes it easy to create and promote new diagnostic procedures [15].

When used in conjunction with established causal factors, many diagnostic techniques such as
seminal analysis, hormone tests, imaging investigations, and genetic testing become more relevant
and specific [16]. This integration of information enables a more accurate and rapid diagnosis,
leading to complete and focused diagnostic investigations [17]. Impact treatment possibility include a
thorough understanding of both underlying sources and detections [18].

By changing manner of living to complex assisted reproductive techniques, treating treatment for
specific causes of male infertility improves therapeutic efficacy and success rates [19]. This personal
strategy avoids unnecessary treatments, eases the mental and financial burden of couples, and

increases the likelihood of a healthy pregnancy [20].
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The objective of this review paper was to high point the prominent of male infertility as a severe
reproductive health concern as well as it highlights the increased recognition of male causes in

infertility, as well as the worldwide increase in male infertility ratio.

Materials and Methods

This review article systematically compiled information, sources, images, and figures from
prestigious academic databases such as Google Scholar, British Journal of Nursing, Oxford
University Press, PubMed, Scopus, BioMed Central, Hindawi, Wiley, and other reputable scientific
journals. A comprehensive review of the literature on male factor infertility from 2018 to 2022 was

conducted, with the keywords "Causes of Male Infertility" as the search method.

Anatomy and Physiology of Male Reproductive System:

1. Describe the components of the male reproductive system;

The intricate and well-coordinated network of organs and tissues that makes up the male reproductive

system produces, transports, and distributes sperm for conception [21].

Male Reproductive System
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Figure 1: Male sexual intercourse and urination are made possible by the internal and exterior organs
that make up the male reproductive system [22].

1.1 Testes:

The testes, which are found in the scrotum, are the main reproductive organs in men [23]. It is in
charge of the spermatogenesis process, which produces sperm [24]. The main male sex hormone,
testosterone, is also secreted by the testes and is essential for the development of male reproductive

tissues and secondary sexual traits [25].
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1.2 Sperm Production (Spermatogenesis):

Spermatogenesis occurs in the seminiferous tubules of the testes. Spermatogonia (immature germ
cells) divide and develop into mature sperm cells (spermatozoa) [27]. The pituitary gland generates
substances that regulate the process, including follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) [28].

1.3 Epididymis:
After spermatogenesis, sperm go to the epididymis, a coiled tube located on the surface of each testis
[29]. In the epididymis, sperm grow, gaining motility and the ability to fertilize eggs [30].

1.4 VVas Deferens:

During ejaculation, mature sperm travels from the epididymis to the urethra via the vas deferens [31].
1.5 Seminal Vesicles, Prostate Gland, and Bulbourethral Gland:

These auxiliary sex glands produce seminal fluid, which nourishes and transports sperm [32].
Seminal vesicles account for the bulk of the semen volume, whereas the prostate gland contributes

enzymes to increase sperm motility and the bulbourethral gland produces lubricating fluid [33].

1.6 Urethra:
The urethra is a conduit that transports both urine and sperm out the body, although not
simultaneously [34]. During ejaculation, the bladder sphincter contracts to keep urine from mixing

with sperm [35].

1.7 Penis:
The penis is the external organ of copulation, introducing sperm into the female reproductive canal

during sexual contact [36].

1.8 Hormonal Regulation:
The hypothalamus, pituitary gland, and testes work together to regulate testosterone production and
spermatogenesis [37]. The hypothalamus produces gonadotropin-releasing hormone (GnRH), which

encourages the pituitary gland to release FSH and LH, which control testicular activity [38].
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Figure 2 Sperm production is tightly controlled by a negative feedback loop including hormones. The hypothalamus, a brain area,
secretes gonadotropin-releasing hormone (GnRH), which stimulates the anterior pituitary gland to create and secrete two essential
horm

2. The process of spermatogenesis and sperm maturation

Spermatogenesis is the process by which immature germ cells in the testes, termed spermatogonia,
divide and differentiate into mature sperm cells known as spermatozoa [40]. This intricate process
happens within the seminiferous tubules of the testes and is divided into phases [41]. Furthermore,
sperm maturation occurs in the epididymis, where sperm develop motility and the capacity to fertilize
an egg [42].
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Figure 3 Spermatogenesis, the process of sperm production, entails a number of intricate cellular divisions and differentiations [43].

Spermatogenesis and sperm maturation steps includes:
2.1 Spermatogenesis

2.1.1 Spermatogonia Division
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During puberty, spermatogonia, which are stem cells found in the walls of the seminiferous tubules,
undergo mitotic divisions [44]. One daughter cell stays a spermatogonium, guaranteeing a steady

supply, while the other develops into a primary spermatocyte [45].

2.1.2 Meiosis |
Each main spermatocyte performs the first meiotic division, producing two haploid secondary

spermatocytes [46].

2.1.3 Meiosis 11
Of the secondary spermatocyte undergoes a second meiotic division, creating four haploid spermatids
[47].

2.1.4 Spermiogenesis

Spermatids go through a process known as spermiogenesis, which involves structural changes that
transform them into spermatozoa [48]. This includes cell restructuring, the growth of a tail
(flagellum), and the construction of the acrosome, which contains enzymes required for fertilization
[49].

2.1.5 Spermiation
Spermiation is the process by which mature spermatozoa are released from the supporting Sertoli

cells and into the lumen of the seminiferous tubules [50].
2.2 Sperm Maturation (Epididymis)

2.2.1 Transport to the Epididymis
On the surface of the testis is a coiled tube called the epididymis [51]. The seminiferous tubules
transfer newly produced sperm to the epididymis for further maturation [52].

2.2.2 Maturation and Storage
Sperm develop in the epididymis over a two to three week period [53]. Sperm develop motility at this

stage, which is necessary for them to migrate through the female reproductive system [54].

2.2.3 Functional Changes
The environment created by the epididymis enables sperm to undergo functional changes, such as

enhanced swimming and the development of the capacity to enter and fertilize an egg [55].

2.2.4 Storage
Mature sperm are stored in the epididymis before being released during ejaculation [56].
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Figure 4 The World Health Organization provides diagnostic categories based on many metrics established by sperm analysis to define

3. Causes of Male Infertility
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the causes of male infertility [57].

3.1 Genetic Factors
Male fertility is greatly influenced by genetic variables, which also have an impact on
spermatogenesis, sperm function, and reproductive health [58]. Comprehending these genetic

variables is essential for precise diagnosis, guidance, and the creation of focused therapies.

3.1.1 Y-Chromosome Microdeletions
A portion of the Y chromosome, especially in the azoospermia factor (AZF) regions, can be lost in
Y-chromosome microdeletions [59]. Y-chromosome microdeletions can result in azoospermia, or the

lack of sperm, or severe oligospermia, or an extremely low amount of sperm [60].

3.1.2 Klinefelter Syndrome
Testicular dysfunction results from the extra X chromosome (XXY) that characterizes Klinefelter
syndrome [61]. Men with Klinefelter syndrome may have poor spermatogenesis, which can lead to

infertility, and they frequently have azoospermia or severe oligospermia [62].

3.1.3 Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) Mutations
Congenital bilateral absence of the vas deferens (CBAVD), a condition caused by CFTR mutations
linked to cystic fibrosis, can affect fertility [63]. Obstructive azoospermia (CBAVD) is characterized

by normal sperm production but blocked sperm transit [64].
7
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3.1.4 Androgen Receptor (AR) Mutations

Androgen insensitivity syndrome, where people with XY chromosomes may have inadequate
development of male reproductive organs, can be caused by mutations in the androgen receptor gene
[65]. Due to hampered testicular growth and decreased androgen sensitivity, this may result in
infertility [66].

3.1.5 Chromosomal Abnormalities
Spermatogenesis can be influenced by structural or numerical chromosomal abnormalities such
translocations or inversions [67]. These aberrations may increase the possibility of producing sperm

with chromosomal abnormalities, thus increasing the risk of miscarriage or infertility [68].

3.1.6 Autosomal Recessive Disorders
Autosomal recessive illnesses can have an effect on male fertility, such as congenital bilateral
absence of the vas deferens (CBAVD), which is connected to cystic fibrosis [69]. These disorders

may interfere with the healthy development or function of reproductive organs and tissues [70].

3.1.7 Single Gene Mutations
Mutations in certain genes involved in spermatogenesis or sperm function can cause male infertility

[71]. Mutations in genes associated to cilia structure and function can alter sperm motility [72].

3.1.8 Mitochondrial DNA Mutations
Mutations in mitochondrial DNA that are inherited from the mother can affect sperm motility and
function [73]. These modifications may contribute to male infertility by interfering with the energy

production required for sperm motility [74].
3.2 Hormonal Imbalances

3.2.1 Disruptions in hormonal balance and sperm production

Hormone abnormalities can have significant influence on sperm production, which can lead to male
infertility. Hormones primarily control spermatogenesis, the process in the testes where new sperm
cells are formed [75]. This intricate process may be hampered by hormonal abnormalities, which
might affect sperm count and quality [76].
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Figure 5 The hormonal management of male reproductive processes involves a complex system that coordinates sperm production and
the retention of male sexual characteristics [77].

An explanation of how sperm production is affected by imbalances in hormones

3.2.1.1 Follicle-Stimulating Hormone (FSH)
FSH is a key hormone that promotes spermatogenesis by acting on Sertoli cells in the testes'
seminiferous tubules [78]. Low FSH levels may promote lower sperm cell development, resulting in
fewer mature sperm ready for ejaculation [79].

3.2.1.2 Luteinizing Hormone (LH)

When LH stimulates the Leydig cells in the testes, they create testosterone, the primary male sex
hormone [80]. Spermatogenesis requires testosterone to start and sustain [81]. Low levels of LH or
testosterone might cause decreased sperm production [82].

3.2.1.3 Testosterone

Male reproductive tissues, such as the testes and accessory sex organs, rely on testosterone to develop
and maintain [83]. Low testosterone levels can impair spermatogenesis, affecting sperm maturation
and function [84].

3.2.1.4 Hypogonadism
Hypogonadism is a disease in which the testes do not produce adequate testosterone [85]. Primary

hypogonadism can result from testicular abnormalities, but secondary hypogonadism might be
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caused by hypothalamus or pituitary gland diseases [86]. Hypogonadism can cause a dip in sperm

production, which is typically followed by a loss in sperm motility and morphology [87].

3.2.1.5 Thyroid Hormones
Thyroxine (T4) and triiodothyronine (T3) are two thyroid hormones that influence metabolism,
including spermatogenesis [88]. Thyroid hormone abnormalities have the potential to disrupt the

hormonal milieu required for normal sperm production [89].

3.2.1.6 Prolactin
Reduced gonadotropin-releasing hormone (GnRH) production can lead to reduced levels of FSH and
LH when prolactin, a hormone associated with breastfeeding, is increased [90]. This may have an

impact on sperm production by reducing testosterone levels [91].

3.2.1.7 Cortisol and Stress Hormones
Long-term stress and elevated cortisol levels can have an influence on the hypothalamic-pituitary-
gonadal (HPG) axis, resulting in aberrant reproductive hormone release [92]. Stress-induced

hormonal changes may contribute to reduced fertility and sperm quality [93].

3.2.1.8 Insulin and Metabolic Hormones
Insulin resistance and metabolic disorders can have an influence on reproductive hormones and
sperm production [94]. Diabetes and obesity, which are associated with insulin resistance, may be the

cause of hormonal abnormalities that affect male fertility [95].

3.2.2 Hypogonadism and Male Infertility
The principal male sex hormone, testosterone, is produced insufficiently by the testes in a condition
known as hypogonadism [96]. Depending on where the malfunction originated, it can be categorized

as primary (pituitary or hypothalamus) or secondary (testicular) [97].

3.2.2.1 Impact on Male Infertility

1. Spermatogenesis: Initiating and sustaining spermatogenesis requires testosterone. Insufficient
testosterone levels can lead to impaired sperm production [98].

2. Sperm Maturation: Testosterone influences the maturation of sperm in the testes, impacting sperm
quality and functionality [99].

3. Libido and Erectile Function: Testosterone plays a role in libido and erectile function. Low
testosterone levels may contribute to reduced sexual desire and difficulties in achieving or

maintaining erections [100].

10



Tala Z. Al-Darawsha Iragi Journal of Natural Sciences and Nanotechnology (6)(2) (2025) 1-28

4. Gonadotropin Levels: In primary hypogonadism, elevated levels of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) may be observed, indicating the testes are not responding

adequately to these hormones [101].

3.2.2.2 Causes of Hypogonadism

1. Age-Related Decline (Late-Onset Hypogonadism): Testosterone levels naturally decline with age,
and this decline may impact fertility in older men [102].

2. Genetic Conditions: Conditions like Klinefelter syndrome, where males have an extra X
chromosome (XXY), can lead to hypogonadism and infertility [103].

3. Testicular Trauma or Injury: Physical damage to the testes can disrupt testosterone production
[104].

4. Infections: Infections, such as mumps orchitis, can cause inflammation and damage to the testes
[105].

3.2.2.3 Thyroid Disorders and Male Infertility

1. Influence on Metabolism: Thyroid hormones (thyroxine, T4, and triiodothyronine, T3) play a
crucial role in metabolism, including energy production required for spermatogenesis [106].

2. Hormonal Balance Disruption: Thyroid hormone imbalances have the potential to upset the
hormonal balance necessary for healthy sperm development [107].

3.2.2.4 Impact on Male Infertility

1. Sperm Quality Management: Thyroid conditions such as hyperthyroidism or hypothyroidism can
impact sperm motility and morphology [108].

2. Erectile roles: Sexual function is affected by libido and erectile function, which are both impacted
by thyroid issue [109].

3.2.2.5 Causes of Thyroid Disorders

1. Autoimmune Diseases: In diseases such as hyperthyroidism (Graves' disease) and hypothyroidism
(Hashimoto's thyroiditis), the immune system assaults the thyroid gland [110].

2. lodine Overabundance or Shortage: lodine is essential for thyroid hormone production, and it can
be caused by either too high or too less thyroid hormone [111].

3. Thyroid Tumors: Abnormal growths in the thyroid gland might interfere with hormone production
[112].

11
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3.2.2.6 Thyroid Hormones and Spermatogenesis

1. The influences on Metabolism: Thyroid hormones triiodothyronine (T3) and thyroxine (T4) are
necessary for metabolism, which involves energy production associated with spermatogenesis [113].
2. Disruption of Hormonal Balance: The balance of hormonal required for normal sperm production

can be severely disrupted by thyroid hormone abnormalities [114].

3.2.2.7 Impact on Male Infertility

1. An management of sperm classifications: Thyroid disorders, such as hyperthyroidism or
hypothyroidism, can affect sperm motility and morphology [115].

2. Erectile Dysfunction: Thyroid matters can affect libido and erectile function, among other aspects

of sexual function in males [116].

3.2.2.8 Causes of Thyroid Disorders

1. Autoimmune Diseases: The thyroid gland is attacked by the immune system in conditions such as
Hashimoto's thyroiditis (hypothyroidism) and Graves' disease (hyperthyroidism) [117].

2. lodine Deficiency or Excess: lodine is essential for thyroid hormone production. Deficiency or
excess can lead to thyroid dysfunction [118].

3. Thyroid Nodules or Tumors: Abnormal growths in the thyroid gland may disrupt hormone
production [119].

3.3 Varicocele

Varicocele is a condition characterized by the enlargement of veins within the scrotum, specifically
the pampiniform plexus, which drains blood from the testicles [120]. It is one of the most common
causes of male infertility and affects approximately 15% of the general male population and about
40% of men evaluated for infertility [121].
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Figure 6 Varicocele is a common condition that occurs when the veins within the scrotum become enlarged and dilated [122].
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3.3.1 Mechanism of Impact

The exact mechanism by which varicoceles contribute to male infertility is not fully understood, but
several hypotheses have been proposed:

1. Testicular Temperature: Varicoceles may lead to an increase in testicular temperature. Elevated
temperatures in the testicles can negatively impact sperm production (spermatogenesis). The testicles
are normally maintained at a slightly lower temperature than the body, and varicoceles may disrupt
this thermoregulation [123].

2. Venous Stasis and Hypoxia: The enlarged veins in varicoceles can cause venous stasis, leading to
reduced blood flow and oxygen delivery to the testicles. This hypoxic environment may adversely
affect spermatogenesis and the quality of developing sperm [124].

3. Development of harmful Metabolites: When blood in the veins stagnates, harmful metabolites may
build up. The growth and functionality of sperm may be negatively impacted by these compounds
[125].

4. Hormonal Imbalance: Varicoceles may affect the testicular hormone environment, which might
change the hormone balance involved in reproduction. The maturation and generation of sperm may

be impacted by this hormonal imbalance [126].

3.3.2 Impact on Male Infertility
1. Sperm Parameters: Varicoceles have been linked to reduced motility, morphology, and sperm

count—all of which are important aspects of male fertility [127].

2. Enhanced Risk of Infertility: Men who have varicoceles have a higher chance of becoming
infertile than men who do not. Not all men with varicoceles will experience reproductive problems,
and the severity of infertility might vary [128].

3. Impact on Assisted Reproductive Technologies (ART): Varicoceles have been shown to lower the
success rates of ART procedures including intracytoplasmic sperm injection (ICSI) and in vitro
fertilization (IVF) [129].

3.4 Environmental Factors

Lifestyle choices have a significant impact on the quality of sperm and overall fertility in men [130].
Male infertility has been associated with a number of habits, including drug and alcohol abuse,
smoking, and alcohol drinking [131]. For individuals and couples looking to maximize their odds of

conception, it is imperative that they comprehend the influence of these lifestyle variables [132].

13
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3.4.1 Smoking

1. Sperm Quality: According to research, smoking reduces sperm motility, count, and morphology
[133].

2. DNA Damage: Tobacco smoke includes toxic chemicals that can damage sperm's DNA, which
may have an impact on conception and the growth of embryos [134].

3. Oxidative Stress: Smoking causes oxidative stress, which throws off the reproductive system's
delicate equilibrium between antioxidants and free radicals [135].

4. Hormonal Disruption: Smoking has been shown to affect testosterone levels, which are necessary

for healthy sperm development [136].

3.4.2 Alcohol Consumption

1. Sperm Quality: Excessive alcohol consumption can lead to a reduction in sperm motility, count,
and morphology [137].

2. Hormonal Imbalance: Alcohol use can lead to a hormonal imbalance that may affect testosterone
levels and perhaps lead to infertility [138].

3. Liver Function: Consuming alcohol over an extended period of time may harm the liver, which
influences the metabolism of nutrients and hormones required for the creation of sperm [139].

4. Testicular Atrophy: Prolonged alcohol abuse can lead to testicular atrophy, which can further
reduce fertility [140].

3.4.3 Drug Use

1. Sperm Quality: It has been demonstrated that using drugs recreationally, such as cocaine and
marijuana, lowers the motility, count, and morphology of sperm [141].

2. Hormonal Disruption: The endocannabinoid system may be disturbed by marijuana and other
substances, which may have an effect on spermatogenesis and hormone regulation [142].

3. Testicular Atrophy: This disorder, which affects the reproductive system as a whole, may be
caused by opioids and certain drugs [143].

4. Sexual Dysfunction: Some drugs may lead to sexual dysfunction, affecting sexual performance and
fertility [144].

3.4.4 Weight and Physical Activity

1. Obesity: Obesity has been linked to lower testosterone levels, altered sperm parameters, and
increased oxidative stress [145].

2. Underweight: Low body weight can lead to hormonal imbalances, affecting reproductive function

[146].
14



Tala Z. Al-Darawsha Iragi Journal of Natural Sciences and Nanotechnology (6)(2) (2025) 1-28

3. Sedentary Lifestyle: Lack of physical activity may contribute to obesity and can also impact

hormonal regulation [147].

3.4.5 Heat Exposure
Increased Scrotal Temperature: Prolonged exposure to high temperatures, such as from hot baths,

saunas, or tight clothing, can raise scrotal temperature, negatively affecting sperm production [148].
3.5 Infections and Inflammation

3.5.1 The role of infections in the reproductive system and their impact on sperm quality
Infections of the male reproductive system can have a major influence on sperm quality and fertility
[149]. Infections can produce inflammation in the reproductive organs, which directly affects sperm

motility, morphology, and generation [150].

3.5.1.1 Common Infections

1. Sexually transmitted infections (STIs): Some disorders that might impair the reproductive system
and sperm quality include syphilis, gonorrhea, and chlamydia [151].

2. Urinary Tract Infections (UTIs): According to reference [152], UTIs can spread to the reproductive

organs.

3.5.1.2 Impact on Sperm Quality

1. Spermatogenesis Disruption: Infections that interfere with spermatogenesis might cause a decrease
in sperm count [153].

2. Motility and Morphology: An infection may alter the morphology and motility of sperm, limiting
their ability to reach and fertilize an egg [154].

3. DNA damage: Inflammatory responses associated with infections may compromise sperm genetic
integrity by damaging DNA [155].

3.5.1.3 Inflammatory Response

1. Orchitis and Epididymitis: Infections in the testes (orchitis) or the epididymis (epididymitis) can
cause inflammation and reduced sperm production [156].

2. Prostatitis: An inflammation of the prostate gland that can change the composition of seminal fluid

and cause abnormal sperm activity [157].

3.5.1.4 Obstruction and Scarring
1. Hydrospermia: An infection may cause an excess of fluid to accumulate in the seminal vesicles;

this condition is known as hydrospermia and may affect the sperm concentration [158].

15
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2. Blockages and Scarring: Ongoing infections can result in blockages and scarring of the generative

ducts, which stops sperm from flowing properly [159].

3.5.1.5 Immune Response
1. Autoimmune Reactions: In some cases, infections can trigger an immune response that mistakenly

targets sperm cells, leading to autoimmune reactions that affect sperm function [160].

3.5.1.6 Impact of Treatment

Antibiotics: While antibiotics are commonly used to treat infections, certain antibiotics may have
adverse effects on sperm quality. It's essential to consider the potential impact of medications on
fertility [161].

3.5.1.7 Prevention and Safe Practices

1. Safe Sex Practices: Practicing safe sex and using barrier methods can help prevent sexually
transmitted infections [162].

2. Hygiene: Maintaining good genital hygiene can reduce the risk of infections [163].

3.5.1.8 Timing of Infections
1. Timing Concerns: Infections occurring during critical stages of sperm development may have

more pronounced effects on sperm quality [164].

3.5.1.9 Chronic Infections
1. Persistent Effects: Chronic or recurrent infections may have prolonged effects on sperm quality
and fertility [165].

3.5.2 Sexually Transmitted Infections (STIs) in Male Infertility

Sexually transmitted infections (STIs) can have significant consequences on male reproductive
health, affecting various aspects of the male reproductive system and contributing to infertility [166].
The impact of STIs on male fertility can manifest through direct damage to reproductive organs,

disruption of sperm function, and the development of inflammatory conditions [167].

3.5.2.1 Chlamydia

Chlamydia trachomatis has the capacity to diffuse throughout the male reproductive system, resulting
in diseases such orchitis, epididymitis, and prostatitis [168], as well as one of the significant negative
effect of Chlamydia-induced epididymitis is a reduction in sperm grade.

The normal process of sperm maturation within the epididymis can be hampered by the inflammatory
response associated with epididymitis, as a result of this interference, sperm motility, sperm
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concentration and sperm classifications might be make less, potentially causing reproductive issues
[169].

In addition to structural effects on the epididymis, chlamydial infection can generate inflammatory
processes that have a wider impact on sperm quality, and this contain reduced sperm functions, sperm

DNA damage, and generation of oxidative stress [170].

3.5.2.2 Gonorrhea

Neisseria gonorrhea, the bacterial disease has a range of negative effects on male fertility health
[171]. Gonorrhea can create inflammatory conditions that impair sperm maturation and interact with
Chlamydia trachomatis, while this underscores the widespread impact on the essential reproductive

organs, including the risk of prostatitis, epididymitis, and urethritis [172].

3.5.2.3 Syphilis

Treponema pallidum, the bacteria that causes syphilis in males, has an important influence on the
male reproductive organs, especially when the disease is advanced, and the severity of the impact on
primary components of the male reproductive system, such as the development of orchitis and
testicular atrophy [173]. Syphilis and testicular infection can cause inflammation, which reduces

sperm production and quality [174].

3.5.2.4 Human Papillomavirus (HPV)

Human papillomavirus, the Virus infection affects the male reproductive systems in a variety of
roads, including the development of genital warts, furthermore, high-risk HPV strains have been
associated with a variety of cancers including; prostatic cancers, penile cancer, underscoring the
potentially catastrophic implications of HPV-related difficulties for reproductive male health [175].
Although the specific effect of HPV on sperm quality is uncertain, the association between high-risk

HPV strains and cancer creates an indirect concern for male fertility [176].

3.5.2.5 Herpes Simplex Virus (HSV)

Herpes Simplex Virus (HSV) poses distinctive effects on male reproductive organs, primarily
through the development of genital herpes, characterized by recurrent outbreaks resulting in
discomfort and the formation of ulcers [177]. In addition to the localized effects, active HSV
infections may extend their influence to sperm quality. Such infections have been associated with
increased levels of reactive oxygen species (ROS), introducing a potential link between HSV and

oxidative stress that can impact sperm function [178].
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3.5.2.6 Human Immunodeficiency Virus (HIV)

HIV instigates profound effects on male reproductive organs by inducing systemic immune
suppression and making individuals susceptible to opportunistic infections, thereby influencing
overall health [179]. While HIV may not directly affect sperm quality, the associated
immunodeficiency can lead to other infections that have the potential to compromise fertility. The
indirect impact arises from the immunocompromised state, creating an environment where

opportunistic infections can thrive and subsequently exert detrimental effects on sperm quality [180].

Conclusion

At the end, an overall rating of a complex set of variables affecting male infertility let out a complex
interaction with far-reaching consequences for reproductive health. In more network includes
hormonal imbalances, genetic predisposition, anatomical abnormalities, and environmental revealed,
all of which contribute to male infertility. The diagnostic style was critical in order to identify the
underlying causes and provide customized treatment plans. It combines traditional semen analysis
with the latest genetic testing. Deciphering the complex nature of male infertility requires an
understanding of the subtleties of spermatogenesis, the proper operation of the male reproductive
system, and the importance of hormonal balance. It was essential to have a comprehensive strategy
that addresses issues including skeletal abnormalities, hypogonadism, and the effects of sexually
transmitted diseases. A multidisciplinary approach supported by contemporary research and advances
in assisted reproductive technologies and lifestyle modifications underscores how important it is to
diagnose and prepare for treatment effectively. Positive results increase dramatically when diseases
including obstructive azoospermia, varicocele diseases, and erectile dysfunction were recognize and
treated at the same time.

The multiplex interplay between disease, seminal grade, environmental pollutants and employment
risk highlight the importance of a proactive proceed toward to male reproductive health and this
paper review study was for technologists, medical professionals, and anyone interested in learning
more about the complexities of male infertility, who expected results include get larger for
understanding of these important variables, further study of the complexity of male reproductive

health, and inclusive treatment scheme and diagnostic techniques.
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