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Abstract Infertility refers to the biological inability of an in-
dividual to contribute to conception over the course of one
year. Male infertility refers to a male’s incapability to cause
pregnancy in a fertile female. Approximately 15% of couples
are affected by infertility and among them 40-50% cases are
attributed to male infertility. Male infertility is mainly catego-
rized into Azoospermia (AS) and Coital infertility (CI). Many
studies have supported that different factors such as varico-
cele, testicular failure, endocrine dysfunction, genital tract in-
fection, testicular disturbances, testicular cancer, hormonal
disturbances, retrograde ejaculation, prolonged exposure to
heat, obesity, older age, smoking, alcohol, heavy metals, pes-
ticides, oxidative stress, genetic factors and different environ-
mental and nutritional factors reversibly or irreversibly influ-
ence male fertility. Male infertility can be diagnosed by differ-
ent tools. Diagnosing male infertility problems usually in-
volves physical examination, semen analysis, hormone tests,
testicular biopsy, urine test etc. There are different pharmaco-
logical, non-pharmacological, combination and ethno-
pharmacological treatment options for male infertility. The
infertility of known etiology has considerable treatment suc-
cess rate. However, genetic or idiopathic male infertility has
optimized and empirical approach. This review summarizes
classification, causes, diagnosis and treatment of male
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Introduction

According to WHO, “Infertility is the inability of a sexually
active, non-contracepting couple to achieve spontaneous preg-
nancy in one year” (WHO 2000). However, Male infertility is
incapability of a man to make a fertile woman pregnant (WHO
2010; Olooto 2012). Formerly, a couple’s infertility was en-
dorsed to the female only, owing to inadequate knowledge and
cultural believe (World Health Organization 2010; Olooto
2012). Around 15% couples are affected by infertility and
among them 40-50% cases are attributed to male infertility
(De Kretser 1997; Dabaja and Schlegel 2014). Male infertility
usually occurs due to acquired or congenital conditions (Ferlin
et al. 2007). The cause of infertility in 45% men is unknown
(idiopathic infertility) (Jungwirth et al. 2012; Dabaja and
Schlegel 2014). Though, 15-30% of male are infertile due to
genetic reasons (Ferlin et al. 2007).

To assess infertility in males, the urologist takes case his-
tory and performs physical examination including semen anal-
ysis (ASRM 2012). After semen analysis, an infertile male
may present with following conditions: (a) oligozoospermia
(decreased spermatozoa count), (b) teratozoospermia (abnor-
mal sperms), (c) asthenozoospermia (decreased sperm motili-
ty). When these abnormalities are found together in semen
analysis this condition is called oligo-astheno-teratozoospermia
syndrome (Ahmed et al. 2011; Jungwirth et al. 2012). There are
various other causes (Fig. 1) and treatment option of male infer-
tility (Sigman et al. 2009). Male infertility of known etiology
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Fig. 1 Various other causes of
male infertility

Diagnostic categories in male infertility
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has considerable treatment success rate. However, genetic or
idiopathic male infertility has optimized and empirical approach
(Jarow and Zirkin 2005; Dabaja and Schlegel 2014).

Classification

Male infertility is mainly categorized into Azoospermia (AS)
and Coital infertility (CI). (Raheem and Ralph 2011).

Azoospermia (AS)

AS is complete sperm absence in the ejaculate. It is recognized
in 15% infertile men and is classified into Obstructive
Infertility (OI) and Non-obstructive Infertility (NOI)
(Jungwirth et al. 2012; Cocuzza et al. 2013; Hamada et al.
2013).

Obstructive infertility (OI)

In OI the ejaculate is devoid of spermatozoa with normal
spermatogenesis. Approximately 40% of azoospermia cases
suffer from OI (Baker and Sabanegh 2013; Hamada et al.
2013; Wosnitzer et al. 2014). OI is characterized by normal
endocrine and exocrine system along with normal testes sper-
matogenesis (Wosnitzer et al. 2014). However, there is an
obstruction in the genital tract (GT) (Hamada et al. 2013). It
might also occur in any part between ejaculatory ducts and
rete testes (Wosnitzer et al. 2014).

Non-obstructive infertility (NOI)

About 60% of azoospermia patients suffer from NOI which is
characterized by abnormal spermatogenesis (Kumar 2013;
Wosnitzer et al. 2014). It results from primary or secondary
testicular failure (TF) or partial or vague testicular failure
(Hamada et al. 2013; Kumar 2013; Wosnitzer et al. 2014).
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Coital infertility (CI)

It is characterized by normal sperm production and genital
tract. Yet, the illness is secondary to patient’s sexual dysfunc-
tion, that effects ejaculation (Raheem and Raph 2001).

Causes of male infertility

Male infertility can be due to multiple reasons including; var-
icocele (enlargement of spermatic veins), testicular failure,
endocrine dysfunction, genital tract infection, testicular distur-
bances, testicular cancer, exposure to gonadotoxic substances
(Table 1) (Nieschlag 2000; Cocuzza et al. 2013; Kupis et al.
2015), prolonged exposure to heat, obesity, smoking, older
age, hormonal disturbances, retrograde ejaculation (ReE), im-
potence (Fode et al. 2012; Harlev et al. 2015), environmental
pollutants (i.e. lead, paint, radiations, pesticides) (Jensen et al.
2006; Pizent et al. 2012), wearing tight underwear (increases
scrotal temperature results in decreasing the sperm
production) (Jung and Schuppe 2006), inadequate zinc (Zn)
and vitamin C in diet, excessive stress, malnutrition, anemia
and use of certain drugs including nitrofurantoin,
spironolactone and cemitidine (Arcaniolo et al. 2014,
Kolesnikova et al. 2015).

Causes of obstructive infertility
Ejaculatory duct obstruction (EDO)

EDO associated with infertility, is an eminent but occasional
cause of obstructive Infertility reported in 5% cases (McQuaid
and Tanrikut 2013; Velasquez and Tanrikut 2014). It may be
acquired or congenital. Congenital cases are characterized by
stenosis or atresia along with cystic lesions. Acquired reasons
might be inflammation or trauma with calculus and stenosis
following prostatic transurethral resection (Schroeder-
Printzen et al. 2000). Typical EDO is characterized by acidic
ejaculate, normal hormones, dilated ejaculatory ducts and
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Table 1 Major causes of male

infertility Causes of obstructive infertility

Causes of non-obstructive infertility Causes of coital infertility

Ejaculatory duct obstruction
Epidydimal obstruction
Vasectomy

Vassal obstruction

Congenital absence of vas deferens

Cryptorchidism Penile deformities

Testicular torsion Premature ejaculation
Testicular trauma Retrograde ejaculation
Testicular cancer Anejaculation
Varicocele Erectile dysfunction

Genetic factors
Hormonal imbalance

Immunologic infertility
Exposure to gonadotoxins

seminal vesicles, dysuria, painful ejaculation, prostatic calci-
fication or cysts and hematospermia (Velasquez and Tanrikut
2014). Obstruction may be complete or partial; person with
complete duct obstruction presents total absence of sperm in
the ejaculate and person with partial duct obstruction have
reduced number of sperms in the ejaculate (Roberts and
Jarvi 2009; Velasquez and Tanrikut 2014). Only 1% infertile
males have been reported to be suffering from complete EDO
(Lee et al. 2013).

Epididymal obstruction

Epididymis is a tightly coiled narrow tube connecting efferent
ductules to the vas deferens. It is responsible for maturation,
transportation and storage of sperms (Hermo et al. 2008). Any
inflammation, blockage or disease in the duct can affect the
maturation, transportation and storage of sperms and hence
can cause male infertility (Azenabor et al. 2015). About 30—
67% of AS cases suffer from epididymal obstruction (WHO
2000). Epididymal obstruction is usually caused by infections
in epididymis (Ammar et al. 2012). Epididymal surgery, for
instance cyst removal may result in azoospermia. Moreover,
distal obstruction leading to epididymal obstruction should
also be considered while treating seminal ducts (Cocuzza
et al. 2013).

Vasectomy

It is a simple and an effective surgical technique of contracep-
tion in males, with 1% failure ratio (Rayala and Viera 2013;
Jung and Ju 2014). Ideally, vasectomy is characterized by
reversible AS and lack of adverse effects (Jung and Ju
2014). About 60 million males use this contraception tech-
nique (Parekattil and Gudeloglu 2013). It is a leading cause
of Ol and may damage functions of epididymal epithelial with
epididymal obstruction (Jequie 1998; Baker and Sabanegh
2013). It may result in 20 to 40% decrease in spermatids
count, after 1 to 20 years of the procedure (Raleigh et al.
2004; Xiang et al. 2013). However; 2—6% males undergo
vasectomy reversal procedure (Vasovasostomy) within

10 years, desiring to develop fertility again (Dohle et al.
2012; Parekattil and Gudeloglu 2013).

Causes of non-obstructive infertility
Cryptorchidism

It is an inability of testes to descend down into scrotum, re-
ported in about 2 to 6% newborns (Datta et al. 2013; Fawzy
et al. 2015). Nearly, 10% infertile individuals suffer from
cryptorchidism (Fawzy et al. 2015). In bilateral cryptorchi-
dism (BCr), both testes remain in abdominal cavity that even-
tually causes complete sterility. However, in unilateral crypt-
orchidism (UCr), one testis remains in abdominal cavity and
other remains normal and descends down to scrotal sac. The
normal one performs steroidogenesis and spermatogenesis in
usual way, however at reduced level (Datta et al. 2013). There
is 13% prevalence rate of OA in UCr and 89% in BCr, thus
making it foremost etiological cause of NOI in adults (Wood
and Elder 2009; Docampo and Hadziselimovic 2015).
Cryptorchidism is a multifactorial disorder, producing detri-
mental impact on reproductive functioning with great risk of
testicular cancer and epididymal abnormality (Virtanen et al.
2005; Singh et al. 2012; Datta et al. 2013). There are 13 to
34% chances of developing azoospermia, even after treatment
of both types of cryptorchidism. Though, 30 to 80% cases of
AS are the consequence of untreated cryptorchidism (Cocuzza
etal. 2013).

Testicular torsion (TT)

It is a critical andrological and urological emergency charac-
terized by twisty spermatic cord, with decrease or blocked
blood supply, causing severe pain, testicle ischemia/
infarction and may consequently result in testicle loss
(Sandella et al. 2012; Singh et al. 2012). The disease occurs
in two age groups; new born and adolescents (usually between
12 and 18 years) (Jain and Viswanath 2014). It is among
foremost causes of male infertility. Infertile males represent
long term outcomes of the disease at young age than with
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the acute TT itself. These long-term outcomes include; ac-
quired anorchia, testicular atrophy, oligoasthenoteratospermia,
oligozoospermia, and non-obstructive infertility (Singh et al.
2012). Even with low incidence (0.1-1.2%) of TT in infertile
males, 40 to 70% men suffering from TT represent abnormal
semen parameters (Callewaert and Van 2010; Singh et al.
2012).

Testicular trauma

Testicular trauma is characterized by swelling and dislocation
or disruption of testicles, which can result from some accident
or injury to the testicles (Mulhall et al. 1995). Injury to
testicles can result in bleeding and formation of anti-sperm
antibodies which can eventually lead to infertility (Kukadia
et al. 1996). Sometimes injured testes may cause male infer-
tility (Hagiuda etal. 2014). It is one of the etiological causes of
non-obstructive infertility (Esteves 2015).

Testicular cancer

It is an abnormal growth on testes which appears as a painless
lump on the surface of testes. Cancer on one testis may not
affect male fertility. However, males having testicular cancer
have lower fertility (Moller and Skakkebaek 1999). It is a
treatable cancer, with 95% survival rate. Treatment of
gonadotoxic cancer compromises fertility, either permanently
or temporarily. It causes infertility because of ejaculatory dys-
function as a consequence of pelvic plexus (Ping et al. 2014).
In such patients fertility is further affected by exposure to
chemotherapy or radiotherapy (Moller and Skakkebaek
1999). There is an association between testicular cancer and
infertility. Contralateral testes size is small in infertile individ-
uals suffering from testicular cancer. In these patients if there
is obstructive infertility and non-obstructive infertility, fertili-
zation is characterized by sperm extraction (Skakkebaek et al.
2001; Carmignani et al. 2007).

Varicocele

It is the dilatation of scrotal veins. Approximately 15% men
are affected by this condition and among them 40% are infer-
tile (Nagler et al. 1997). It is characterized by scrotal swelling
and pain. Several studies have demonstrated abnormal semen
parameters in patients affected by varicocele. MacLeod
(1965) has reported that majority semen samples of patients
affected by varicocele had decreased no. of sperms, decreased
motility and abnormal morphology (MacLeod 1965). The
mechanisms which may cause varicocele include hypoxia,
testicular venous hypertension, increased spermatic vein cate-
cholamine, increased testicular temperature and increased ox-
idative stress. It is a common etiological factor of infertility
(Kantartzi et al. 2007). Frequency of varicocele in
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azoospermia patients is 5% to 10% (Cocuzza et al. 2008).
Approximately, 22% men with non-obstructive infertility
had both immotile and motile spermatozoa in the ejaculate
within 14.7 months of varicocele treatment; however, 9.6%
patients had adequate motile spermatozoa (Kantartzi et al.
2007).

Genetic factors

It is a major contributing factor in male infertility, which can
influence hormonal homeostasis, spermatogenesis and sperm
quality (Poongothai et al. 2009). Genetic causes of infertility
may include chromosomal abnormalities, autosomal gene mu-
tation, polymorphism and epigenetic errors (Carrell 2008;
Poongothai et al. 2009). Some researchers have suggested that
non-obstructive infertility mainly results from genetic factors
(Lu etal. 2014). Chromosomal abnormalities frequently cause
aneuploidy in infertile men (Emery and Carrell 2006). Patients
of non-obstructive infertility have high aneuploidy rate, par-
ticularly in sex chromosomes (Mateizel et al. 2002; Palermo
et al. 2002). Such patients fertilize oocyte with infrequent
success and can transfer incorrect number of chromosomes
to offspring (Carrell 2008). Klinefelter syndrome is a common
chromosomal abnormality due to aneuploidy, with 10% prev-
alence rate in azoospermic individuals and 5% in individuals
with oligozoospermia (Foresta et al. 2005).

Hormonal imbalance

Any fluctuation in the level of hormones in human body
can affect fertility and reproductive system of both male
and female (Kumar 2013). This hormonal imbalance may
be caused by genetic condition, gland malfunction and
unhealthy weight; these factors can interfere with the pro-
duction of sperm and ultimately can influence male fertil-
ity (Poongothai et al. 2009). Any fluctuation in luteinizing
hormone (LH), follicle-stimulating hormone (FSH) and
testosterone can affect spermatogenesis in males. High
FSH level or lack of typical spermatogenesis due to tes-
ticular histology in azoospermia is an evidence of non-
obstructive infertility (Finkel et al. 1985; Kumar 2013).
Testosterone is involved in the development of scrotum,
penis and prostate. Intracellularly it is required to maintain
the spermatogenesis and to inhibit apoptosis of germ cells.
Level of testosterone is decreased in old age and in obese
persons, which causes erectile dysfunction and low sex
drive (Singh et al. 1995). Moreover, hypothyroidism or
hyperthyroidism also affects male reproductive system.
Studies have demonstrated that hypothyroidism de-
creases the level of serum testosterone and gonadotro-
pins (GTs) which ultimately affect spermatogenesis
(Krassas et al. 2010).
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Immunologic infertility

It is an autoimmune condition involving both cellular and
humoral immune system. Still, its mechanism is not distinctly
understood (Kobayashi et al. 2012). Sperm is antigenic, even
though immune system does not target human sperms normal-
ly. However, sperm antigens when interaction with the im-
mune cells, form antisperm antibodies (ASAs). In azoosper-
mia, there may be breakage of blood-testis barrier and immune
system might interacts sperm cells thus producing ASA. There
is 5% more risks of producing ASAs in infertile pairs than
fertile ones (Chamley and Clarke 2007; Zangbar et al.
2016). Approximately, 11% TT patients represent ASAs at
the time or after torsion. ASAs also cause asthenospermia
(defects of sperm movement) (Kobayashi et al. 2012).

Causes of coital infertility
Penile deformities

Person with abnormal position of urethra meatus or with con-
genital penile curvature can have problem in vaginal penetra-
tion and sperm discharge. Penile abnormalities include
phimosis, hypospadias, penile deviation and epispadia.
Infertile patients suffering from these abnormalities might
have decreased fertility or coital infertility (Abdel-Raheem
etal. 2012).

Premature ejaculation (PE)

PE is that ejaculation which occurs before or within one min-
ute of vaginal penetration (Abdel-Raheem et al. 2012;
Jungwirth et al. 2012). It is related with poor relationship
satisfaction (Shindel et al. 2008). Frequency and characteris-
tics of PE have poorly explored in infertile patients. It has been
reported in one in every six patients. It is a common sexual
dysfunction that may cause male infertility or CI (Abdel-
Raheem et al. 2012; Lotti et al. 2012).

Retrograde ejaculation (ReE)

In ReE, there is partial or complete sperms ejaculation into
bladder instead of urethra and penis (Barazani et al. 2012).
When sperms mix up with urine, they don’t survive very long.
It results from anatomic, neurogenic and pharmacological fac-
tors (Kamischke and Nieschlag 2002; Barazani et al. 2012).
Pharmacologically it is attributable to alpha blockers and psy-
chotropic drugs (Abdel-Raheem et al. 2012). Neurogenic rea-
sons include lesions of spinal cord, retroperitoneal surgery and
neuropathies (multiple sclerosis and diabetic neuropathy)
(Barazani et al. 2012). Usually, it is caused by same causes
as of anejaculation (AnE) but at minor degree. It may also
result after prostate’s transurethral resection. Sperm in post

orgasmic urine sample is a particular indicator of ReE
(Kaplan 2009; Abdel-Raheem et al. 2012). It is a rare cause
of infertility (Yavetz et al. 1994, Ohl et al. 2008). Yet, it is
suspected to cause azoospermia, particularly coital infertility
(Yavetz et al. 1994; Abdel-Raheem et al. 2012).

Anejaculation (AnE)

It is an inability to ejaculate even with normal erection
(Rowland et al. 2010; Salama 2015). It is a rare cause of male
infertility reported in only 2% cases. Yet it is an important
etiological factor for coital infertility (Salama 2015). AnE is
characterized by lack of retrograde ejaculation or antegrade
ejaculation, owing to failure of releasing semen from ejacula-
tory ducts, prostate and seminal vesicles into urethra (Fode
et al. 2012; Jungwirth et al. 2012). True AnE, accompanying
normal sensation of orgasmic is associated with drugs (anti-
depressants/alpha blockers) and nervous system dysfunction
(Abdel-Raheem et al. 2012; Jungwirth et al. 2012). It may be
caused by neurological disorders including spinal cord injury
(SpCD (Fode et al. 2012). Primary AnE, may results from
psychosexual or neurological factors such e.g., decreased gen-
ital organs sensitivity or high ejaculatory reflex threshold.
Secondary AnE, may follows surgeries of abdomen or pelvis
that originate sympathetic chain injury. It may occur in diabet-
ic autonomic neuropathy and in other types of autonomic
neuropathy (Ohl et al. 2008; Abdel-Raheem et al. 2012).
Table 2 represents different causes of anejaculation.

Other causes of male infertility
Age

Many studies have reported decrease in male fertility with
increase in age due to changes in all sperm parameters (Kidd
etal. 2001; Harris et al. 2011). With the increasing age there is
reduction in sperm concentration, sperm motility and seminal
volume (Pasqualotto et al. 2005; Harris et al. 2009). Older
individuals have anomalous sperm morphology i.e., less nor-
mal sperm forms with decreased vitality along with supple-
mentary cytoplasmic droplets (Ng et al. 2004; Pasqualotto
et al. 2005). Erectile dysfunction (EDF) is also common in
aged men. The prevalence of EDF is more with increasing
age. Approximately 40% men of age 40 suffer from EDF.

Table 2 Causes of anejaculation

Anatomic  Congenital abnormalities, pelvic radiation, bladder neck Y-
V plasty
Drugs Antipsychotics, alpha adrenergic blockers, antidepressant

Neurogenic Multiple sclerosis, diabetes, thoracic spinal surgery, spinal
cord injury
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The percentage escalates to almost 70% in the age of 70 years.
Occurrence of complete EDF upsurges from 5% to 15% with
increasing age from 40 to 70 years (Feldman et al. 1994). Over
time, with increasing age there are endocrine and morpholog-
ical modifications in testes and the possibilities of miscarriage
and offspring genetic abnormalities increase (Pasqualotto
et al. 2005).

Genital tract infections (GTI)

Different types of viral and bacterial infections can influence
male fertility by reducing sperm viability. S. aureus and E. coli
found in male semen may result in primary infertility (Momoh
et al. 2017). Moreover, mymcoplasmas and ureaplasmas
might colonize urethra and infect semen. Ureaplasma
urealyticum (UU) is pathogenic and causes GTI leading to
male infertility (Moretti et al. 2009). It induces
leukocytospermia which lead to decrease sperm counts, sperm
damage and invariably impaired sperm motility (Wolf 1995).
Herpes simplex virus (HSV) found in semen may cause low
sperm count, reduce sperm motility and sperm damage
(Momoh et al. 2017).

Sexually transmitted diseases (STD;)

STD, are caused by bacteria, viruses and parasitic microor-
ganisms. These diseases are; syphilis, Chlamydia, gonorrhea,
chancroid and trichomoniasis. Human papillomavirus, lym-
phogranuloma venereum and HSV also cause STDg (Junior
etal. 2009). If not treated on time they may lead to irreversible
infertility (Ochsedorf 2008). STD, may result in poor quality
sperm and reduced sperm motility and concentration.
However, these effects on semen are unclear. Chronic infec-
tions are more likely cause of infertility than acute ones
(Gimenes et al. 2014).

Malnutrition

There is an instinctive relationship between reproduction and
nutrition (Triunfo and Lanzone 2015; Wong et al. 2000).
Nutrition has a vital role in sperm quality (Gaskins et al.
2012). However, the effect of nutrition on male infertility
needs an extensive research. Malnutrition might be an imper-
ative cause of male infertility (Wong et al. 2000). It adversely
harms sperm functioning (Harris et al. 2011). Prolonged star-
vation and excessive exercise can affect sperm count, motility
and even can stop sperm production (Gaskins et al. 2012;
Sharma et al. 2013). Excessive restriction in food intake can
reduce the level of Zn, vitamin C, vitmin A, vitamin E, sele-
nium (Se), folic acid and other nutrients that are necessary for
proper functioning of body and spermatogenesis (Wong et al.
2002; Kobori et al. 2014). Deficiency of these elements can
affect various semen parameters (Kobori et al. 2014).
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Psychological stress

It is an uncomfortable emotional state accompanying behav-
ioral, biochemical and physiological changes (Nargund 2015).
Stress; whether social, psychological or physical is an atten-
tion seeking element of society (Sharma et al. 2013). Different
studies have suggested that psychological stress plays a key
role in male infertility (Collodel et al. 2008; Sharma et al.
2013). In males, it increases glucocorticoid level which sup-
presses testosterone concentration in testes (Whirledge and
John 2010) that rigorously affecting spermatogenesis
(Nargund 2015). Stress may also induce structural and meiotic
changes in sperm and make it difficult to target ovum
(Collodel et al. 2008; Sultan and Tahir 2011). Infertility may
result in stress, depression, low self-esteem, negative thoughts
and marital problem (Rauf and Salma 2015).

Drugs

Impaired reproduction is a multifactorial problem. Some
drugs are also involved in causing male infertility.
Sulfasalazine is a disease anti theumatic drug, which is known
to reduce male fertility. Methotrexate is an immunosuppres-
sive drug that alters semen quality (Brydey et al. 2007; Silva
et al. 2010). Methotrexate is responsible for the inhibition of
dihydrofolate reductase enzyme which is important for folate
synthesis. Folate is required for the synthesis of thymidine
which is an important component of RNA and DNA protein
synthesis. Deficiency of folate leads to suppression of many
cellular processes important for sperm development.
Methotrexate also induce germ cell apoptosis by increasing
the level of Bax/Bcl-2 (Morris et al. 1993). Use of beta
blockers and some psychotropic drugs can cause impotence
in males. Other drugs with high risk of infertility are; cyclo-
phosphamide, chlorambucil, melphalan, procarbazine,
bleomycin and dactinomycin (Brydey et al. 2007; Abdel-
Raheem et al. 2012).

Chemical agents

Heavy metals Some metals including lead, chromium, copper
and cadmium adversely affect sperm and male reproductive
system (Jelnes et al. 1988; Tchounwou et al. 2012). The mag-
nitude of effect is directly associated with concentrations and
exposure duration (Vigeh et al. 2011). Increase level of these
metals in the blood affect male fertility, by decreasing the
sperm count, reducing sperm quality and altering its morphol-
ogy (Jelnes et al. 1988; Tchounwou et al. 2012). Welders are
more exposed to radiant heat, deleterious metals and harmful
gases (Kumar et al. 2003) and have lesser sperm count and
viable sperms. This is probably due to their exposure
tochromium which diminishes both sperm quantity and qual-
ity (Vigeh et al. 2011; Pizent et al. 2012).
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Pesticides Rate of male fertility is declining worldwide.
Pesticides are another contributing factor in male infertility.
Experimental evidences have shown that chemicals present in
pesticides can cause testicular cancer, reduce sperm quality
and erectile dysfunction (Tielemans et al. 1999; Kaur et al.
2015). Individuals exposed to pesticides have high risk of
primary and secondary infertility (Kaur et al. 2015). These
chemicals may block the activity of hormones i.e. androgens,
testosterones, and gonadotropins which influence male repro-
ductive system (Tielemans et al. 1999).

Excessive heat

Spermatogenesis is influenced by temperature. Testicles lie
outside the body in scrotum, because production of active
sperms requires 3—4 °C lower temperature than body temper-
ature (Mieusset and Bujan 1995; Durairajanayagam et al.
2015). Testicular hyperthermia can cause the genital heat
stress leading to the production of low quality spermatozoa.
Heat exposure can lead to many abnormalities in the testis
including; dilatation of smooth endoplasmic reticulum, degen-
eration of mitochondria and wider spaces in spermatid cells.
Heat stress leads to damage DNA, autophagy and apoptosis of
germ cells due to generation of reactive oxygen species and
breakage of strands (Kanter et al. 2013).

Posture and clothing Testicular temperature is influenced by
scrotal position. It changes with the change in posture. Scrotal
temperature is low on a naked and upright body (Zorgniotti
and Macleod 1973; Durairajanayagam et al. 2015).
Researchers have shown that wearing tight clothing and tight
underwear also increases scrotal temperature (Jung and
Schuppe 2006).

Exercise Excessive exercise can also elevate body tempera-
ture of men’s testicles and hence can cause hyperthermia
which subsequently produces heat stress of germ cells and
sperm damage (Durairajanayagam et al. 2015). Among exer-
cises, frequent bike riding and cycling can also increase
testicles temperature, due to body posture, intensity and dura-
tion of ride or cycling (Jung et al. 2008).

Laptop use Men who keep their laptops on their legs are also
at high risk of infertility problems because of increased scrotal
temperature due to heat from pressing of legs together and the
heat from laptop (Sheynkin et al. 2005).

Seasonal temperature Seasonal temperature affects sperm
concentration, motility and morphology (Durairajanayagam
et al. 2015). There are evidences on reduction of sperm count
in summer. Researchers have reported that it varies by 70% in
winter (Jorgensen et al. 2001).

Smoking

There is evidence that male fertility is affected by smoking
(Wong et al. 2000; Homan et al. 2007). There is high concen-
tration of free radicals in the seminal fluid of smokers (Abdel-
Raheem et al. 2012; Schilling et al. 2012), which causes sperm
damage and production of high concentration of malformed
sperms (Schilling et al. 2012). Cigarette smoke is a vital
source of non-occupational exposure to metals that produces
hazardous effects on male fertility. It comprises of approxi-
mately 30 toxic metals, among them lead, cadmium and arse-
nic are in great concentrations (Pizent et al. 2012). Cigarette is
also a source of nicotine. Byproducts of nicotine reduce the
fertilization capacity of sperm by reducing the motility of
sperms (Schilling et al. 2012). Tobacco smoking also in-
creases cadmium concentration in seminal plasma and may
perhaps harmfully affect reproductive function in males
(Pizent et al. 2012).

Alcohol

Use of alcohol adversely affects male reproductive system in a
number of ways (Platz et al. 2004; Pizent et al. 2012). Many
evidences have shown that excessive intake of alcohol in men
causes shrinkage of testes and impairs production of testoster-
one hence resulting in infertility, impotence, decreased libido
and reduction of secondary sexual characteristics (Onyije
2012). Alcohol also causes testicular atrophy by effecting
LH and FSH (Dosumu et al. 2014). It also affectssexual per-
formance by depressing central nervous system thus causing
difficulty in erection and controlling ejaculation (Wong et al.
2000). Vitamin A governs spermatogonial differentiation as
well as normal sperm count (Hogarth et al. 2011). Alcohol
decreases the metabolism of vitamin A in liver (Clugston
and Blaner 2012) due to which there is impairment in sperms
development (Hogarth et al. 2011).

Obesity

Obesity adversely affects male fertility by suppressing sper-
matogenesis and sperm morphological changes (Jensen et al.
2004; Ivell 2007). Recent study of World Health Organization
has confirmed that sperm count is less in obese men than non-
obese men. Obesity effect fertility of men by changing hor-
monal profile, increasing scrotal temperature and altered se-
men parameters (Stefan et al. 2010). Some studies have direct-
ly correlated obesity with erectile dysfunction and decreased
libido (Tamler 2009). In obese men, there is increase distribu-
tion of fat in upper thighs, scrotum and suprapubic area, which
is associated with increase testicular temperature that affects
spermatogenesis (Kort et al. 2006; Durairajanayagam et al.
2015). Men with body mass index (BMI) >25 had 25% low
sperm count than men with normal BMI (Chavarro et al. 2009;

@ Springer



96

M. Naz, M. Kamal

Durairajanayagam et al. 2015). Increased body weight also
influences sperms motility i.e. increase in BMI decreases
sperms motility (Jensen et al. 2004).

Oxidative stress

Reactive oxygen species (ROS) are necessary for the
performance of normal physiological functions of a cell
(Agarwal et al. 2003). Inside the cell, ROS are found as
free radicals, these free radicals include superoxide, hy-
droxyl ion, hydrogen peroxide (H,O,), hypochlorite ion
and peroxyl radicals (Walczak-Jedrzejowska et al. 2012).
Occasionally, excessive ROS are considered to be harm-
ful for the survival of sperm (Choudhary et al. 2010).
Increased H,O, concentration causes immobilization of
sperms by decreasing ATP level and lipid peroxidation
(Choudhary et al. 2010). ROS are also associated with
DNA damage and apoptosis inside the sperms (Fraczek
and Kurpisz 2005; Schuppe et al. 2008) by disruption
of mitochondrial membrane that causes the release of
Cytochrome-C hence leading to apoptosis and DNA
fragmentation inside cell nucleus (Sharma et al. 2004;
Walczak-Jedrzejowska et al. 2012).

Diagnostic tools for male infertility

There has been significant advancement in diagnosis of male
infertility in previous few years. For diagnosis, the fertility
state of female partner should be considered, for determining
the final outcome (ASRM 2012; Jungwirth et al. 2012).

Physical examination

Case history and physical examination are important tools for
the disease assessment (ASRM 2012). It involves patient
questioning, genital examination including prostate, anal
sphincter tone and bulbocavernosus reflex evaluation.
Physical examination involves assessment of: cryptorchidism
(UCr/BCr), genital tract infection, testicular cancer, testicular
torsion, testicular trauma, absence of testes, gynaecomastia,
varicocele, abnormal sexual characteristics and abnormal tes-
ticular volume or consistency (Jungwirth et al. 2012; Singh
etal. 2012).

Semen analysis

It is a main tool for analysis of male infertility. It should es-
sentially be carried out at high standards to estimate all param-
eters of male ejaculate (Table 3). It is performed to analyze the
shape, movement and number of sperms under microscope as
well as sperm production (Patil et al. 2013; Vasan 2011). It is
preferred to collect the sample in a room close to laboratory.
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Table 3 Lower reference values of semen characteristics

Parameter Lower reference value
Semen volume (ml) 1.5

Total sperm count (millions/ejaculate) 39

Total motility (%) 40

Progressive motility (%) 32

Vitality (live spermatozoa) (%) 58

Normal forms (%) 4

pH 72

Seminal Zn (mg/L) 78.9

Seminal fructose (p1g/ml) 1200

Though, commonly it has been reported that patients feel
comfortable at home in producing the sample. However in
that case, the sample must be taken to lab within 2-3 h and
maintained at 20 °C prior to analysis (Jequier 2010). Staining
of seminal smear permits quantitative assessment of both nor-
mal and abnormal morphological forms of sperm in the ejac-
ulate (Menkveld et al. 1990). In non-obstructive infertility,
semen analysis displays normal ejaculate volume after centri-
fugation. The recommended technique is sample centrifuga-
tion for 15 min at 3000 g and microscopic investigation at
x200 magnification by phase contrast (Vasan 2011;
Jungwirth et al. 2012).

Hormone tests

Hormonal imbalance can also cause male infertility. It can be
checked from blood sample (Poongothai et al. 2009; Kumar
2013). The test is limited in determining the levels of testos-
terone, LH and FSH. It is performed in individuals with pos-
sibility of hypogonadism. The differentiation between ob-
structive infertility and non-obstructive infertility is a signifi-
cant factor in male infertility. In obstruction there is normal
level of FSH with bilaterally standard testicular volume. Yet,
29% individuals having normal FSH are characterized by de-
fective spermatogenesis or spermatogenic arrest (Weber et al.
2005; Jungwirth et al. 2012).

Testicular biopsy (TBO)

TBO is the only technique for testicular histopathology
(Madbouly et al. 2012). The biopsy is performed under
anesthesia. Bilateral TBO is recommended while diag-
nosing male infertility (Nistal and Paniagua 1999). It is
predominantly useful for investigation of oligospermia
and AS with normal endocrine activity. TBO for
oligospermia and AS represents altered pathological pat-
terns (Abdullah and Bondagji 2011). Among different
patterns, hypospermatogenesis is the common spermato-
genic defect pattern (Abdullah and Bondagji 2011).
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Though sertoli cell only (SCO) histology is a common
pattern in individuals with AS, small testes, primary
infertility and primary testicular failure. High LH and
FSH and Low testicular volume are associated with
compromised spermatogenesis (Madbouly et al. 2012).
Men with >7.6 mIU/ml FSH or <4.6 cm testicular long
axis suffer from NOI. However, Men with <7.6 mIU/ml
FSH or >4.6 cm testicular long axis may undergo re-
constructive surgery either with or without TBO and
sperm extraction, or TBO only (Schoor et al. 2002).

Urine test

This is a non-invasive and cost effective technique for
screening males with reproductive impairment. The test
is for total FSH in urine and is decidedly sensitive to
identify males with high serum FSH. Men with low urine
FSH, also represent low serum FSH (Wang et al. 1999;
Madbouly et al. 2012). Serum FSH increases in testicular
failure which causes azoospermia. Post ejaculation urine
assessment can also identify men with ret-
rograde ejaculation. (Gudeloglu and Sijo 2013).
However, the test loses it sensitivity when applied to
males of less sperm production as such individuals do
not have sufficient testicular failure that causes pituitary
GT selevation (Wang et al. 1999; Krassas and Perros
2003). An additional complication ensues when an indi-
vidual is with less sperm counts for other reason than
gonadal failure, like reproductive tract blockage. The test
has good negative prognostic value for detecting individ-
uals without less sperm counts (Overstreet 1984). The test
is noteworthy for individuals in whom labor-intensive se-
men studies are not practicable (Wang et al. 1999).

Treatment

Male infertility treatment is aimed to normalize or im-
prove fertility state of the patient (Kumar et al. 2003).
Though, it is frustrating owing to inadequate knowledge
of male reproductive functions, pathophysiology and
less specific or empirical pharmacological approach.
However, the treatment practice has improved with time
(Jarow and Zirkin 2005; Dabaja and Schlegel 2014).
Various treatment options for male infertility are men-
tioned in Fig. 2.

Pharmacological treatment
Hormonal treatment

Gonadotrophin releasing hormone (GnRH) Idiopathic in-
fertility is most commonly treated with GnRH. GnRH

stimulates the release of LH and FSH by estrogen receptors
blockade in hypothalamus (Safeer zaman et al. 2009).
Pulsatile treatment with GnRH, substitutes GnRH deficiency
in infertile individuals suffering from hypogonadotropic
hypogonadism (HgH) and lack of hypothalamus secretions.
Individuals with HGH have reduced fertility status that is re-
stored by FSH stimulation (Dabaja and Schlegel 2014).

Gonadotropins (GTs) Human chorionic gonadotropin
(rec-hCG), LH (rec-hLH), FSH (rec-hFSH) and purified
urinary GTs are used for the treatment of infertile men
with pituitary inefficiency. They persuade spermatogen-
esis in around 80% treated individuals (ASRM 2012;
Dabaja and Schlegel 2014). GTs are self-administered
via subcutaneous (s.c.) injections. Treatment duration
differs from 6 to 24 months until sperm appearance in
ejaculate or until pregnancy (Burgués and Calderon
1997).

Dopamine agonists

Hypothalamus releases dopamine which causes inhibi-
tion of prolactin from anterior pituitary. Dopamine ago-
nists, treat male infertility caused by hyperprolactinemia.
However, they have little potential for treating idiopath-
ic infertility (Liu and David 2003). Bromocriptine and
cabergoline are two dopamine agonists that have com-
prehensively studied for hyperprolactinemia (De Rosa
et al. 2003). Cabergoline has more ability to normalize
prolactin levels than bromocriptine. There is earlier im-
provement of sexual and gonadal function in men with
prolactinoma, by cabergoline than bromocriptine (Barlier
and Jaquet 2000).

Estrogen receptor antagonist and aromatase inhibitors

In males AgrInh delay epiphysial maturation and in-
crease testosterone levels (Ronde and Frank 2011).
Most of the estrogen is produced in fat cells, where
aromatase enzyme converts the circulating testosterone
into estrogen (Simpson and Davis 2001). In obese men
excessive estrogen is produced by this testosterone con-
version process. Any alteration in the ratio of estrogen
and testosterone can decrease the pituitary level of FSH
and LH and can influence the sperm production (Raven
et al. 2006). Estrogen receptor antagonists are also
known as antiestrogens (Hamada et al. 2012).
Clomiphene and tamoxifen are two most commonly
used antiestrogens for male infertility. Clomiphene in-
creases the serum level of FSH, LH and testosterone
(Zaman et al. 2009). Both antiestrogensand AgrInh effect
estrogen’s negative feedback and increase LH and FSH
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levels which then increases steroidogenesis and sper-
matogenesis (Hamada et al. 2012).

Androgens

Testosterone is contraceptive due to feedback inhibition
thus it overwhelms spermatogenesis and non-obstructive
infertility that is medically amenable (Hamada et al.
2012). It is a sort of HgH, in which excessive andro-
gens results in, feedback inhibition on gonadotropin se-
cretion (LH and FSH), and suppression of steroids that
consequently recovers spermatogenesis (Kumar 2013).
The purpose of testosterone therapy is to improve the
sense of well-being, muscular strength and sexual func-
tion. Testosterone replacement therapy is also beneficial
for the sexual parameters. It is believed that sudden
testosterone withdrawal results in rebound effect i.e.,
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increased sperm and GTs concentration (Liu and David
2003; Hamada et al. 2012). However, published data
contraindicates, testosterone use, as a treatment choice
for infertility. Astonishingly, even then American
Urologic Association (AUA) has reported that 25%
urologists still prescribe androgens for infertility (Li
2014).

Antioxidants

To reduce the level of oxidative stress in an infertile male
different antioxidants are used, that improve fertility by de-
creasing the production of ROS. Several studies have reported
that antioxidant supplementation treats oxidative stress in-
duced male infertility (Ross et al. 2010). Following antioxi-
dants are effective against the oxidative stress induced infer-
tility in male.
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Enzymatic antioxidants

Glutathione peroxidase (GPy): Glutathione is an antioxidant
which can enhance the sperm motility and especially the per-
centage of forward motility (Lenzi et al. 1993). GPy is a sig-
nificant agent in seminal enzymatic antioxidant pathway. It
causes hydroperoxides reduction by glutathione. GPy is locat-
ed in seminal vesicles, vas deferens, testis, prostate, sperma-
tozoa, seminal plasma and epididymis (Vernet et al. 2004). It
combats oxidative attack, as its particular inhibition by
mercaptosuccinate results in enhanced sperm lipid peroxida-
tion (Dabaja and Schlegel 2014).

Superoxide dismutase (SOD) and Catalase: SOD in-
hibits lipid peroxidation in plasma membrane by catalyzing
superoxide into H,O, and oxygen and thus increases sperm
motility. It conjugates with GP, and catalase to convert
H,0,into oxygen and H,0. Both catalase and SOD counters
ROS and prevents it from damaging the sperm (Agarwal et al.
2014).

Non-enzymatic antioxidants Vitamin C: Vitamin C is found
in the human seminal plasma, where it protects the spermato-
zoa against endogenous damage from ROS (Colagar and
Marzony 2009; Jung and Ju 2014). When vitamin C is given
to some patients it expresses dose dependent result on sperms
quality. When 1000 mcg of vitamin C is administered orally it
may enhance the sperm motility while high dose of this vita-
min may cause damage to sperm and can decrease sperm
motility (Akmal et al. 2006). Table 4 represents dietary
sources of vitamin C (Garcia-Closas et al. 2004).

Vitamin E (ax-tocopherol): It a lipid soluble vitamin.
Various studies (De Lamirande and Gagnon 1992) have re-
ported that vitamin E enhance the performance of sperms by
increasing sperm motility. It increases motility of sperm by
decreasing the level of malondialdehyde to normospermic
level (Suleiman et al. 1996). Table 4 represents dietary sources
of vitamin E (Garcia-Closas et al. 2004).

Carnitines: Carnitine is an antioxidant which increases
fertility by increasing sperm energy metabolism and boosting

Table 4  Dietary sources of non-enzymatic antioxidants

sperms motility (Jung and Ju 2014). Inside mitochondria, car-
nitine facilitated the transportation and utilization of free fatty
acids. It also decreases fatty acid oxidation by restoring the
phospholipids composition of mitochondrial membrane.
Carnitine provides energy to spermatozoa; it is directly in-
volved in maturation and motility of sperms (Sharma and
Black 2009). Inside the mitochondria, low level of carnitine
can reduce the concentration of fatty acid which in turn de-
creases the energy production and sperm motility (Sheikh
et al. 2007). Table 4 represents dietary sources of Se
(Oostindjer et al. 2014).

Selenium (Se): Se plays a vital rolein normal sper-
matogenesis, testicular development and sperm motility
(Moslemi and Tavanbakhsh 2011). It protects DNA of
sperm from oxidative damage. Some studies have also
demonstrated the correlation between sperm concentra-
tion and seminal plasma Se concentration (Atig et al.
2012; Agarwal et al. 2014). Table 4 represents dietary
sources of Se (Lemire et al. 2011).

Co-enzyme Q10 (CoQ-10): It is endogenously found
inside the sperm. It is highly active in testis and
ubiquinol, reduced CoQ-10is abundantly found in sper-
matozoa. Decreased levels of both CoQ-10 andubiquinol
in spermatozoa and seminal plasma are found in idio-
pathic infertile males and asthenospermia (Talevi et al.
2013). Oral administration of CoQ-10 recovers fertility
by inhibiting the production of hydrogen peroxide inside
seminal fluid and improving sperm motility (Lafuente
et al. 2013). Table 4 represents dietary sources of
CoQ-10 (Saini 2011).

Zinc (Zn): It is also essential for normal functioning of
male reproductive system (Jung and Ju 2014). It has a signif-
icant role in normal sperm motility and production of adequate
semen concentration. Its concentration is higher in seminal
plasma as compared to other tissues, where it stabilizes cell
membrane and spermchromatin (Atig et al. 2012). Deficiency
of Zn in males can decrease the level of testosterone and
sperm count (Dissanayake et al. 2009). Table 4 represents
dietary sources of Zn (Solomons 2001).

Vitamin C Vitamin E Carnitine Selenium CoQ-10 Zinc
Cabbage Nuts & seeds Beef Oat Fish (salmon/tuna) Meat
Broccoli Seed oil Pork Garlic Organ meats (liver) Fish
Citrus fruits Wheat germ Lamb Onion Whole grains Chicken
Red pepper Eggs Dairy products Brown rice Eggs
Melon Whole grains Barley Pumpkins
Mango Whole grains Beans
Spinach Rye
Papaya Oat
Pulses
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Anti-inflammatory therapy

Corticosteroids Anti-sperm antibodies restrict sperm func-
tion and motility, thereby decreasing possibility of pregnancy.
In that case corticosteroids are used as specific treatment for
antibodies associated male infertility (Hamada et al. 2013).
There is no standardized treatment available for immunologic
infertility in men, but oral corticosteroids e.g. prednisolone
can suppress the production of antibodies effectively
(Kamischke and Nieschlag 1999).

Non-steroidal anti-inflammatory drugs (NSAIDs)
Leukocytes have negative effect on sperm (Jung and Ju
2014). In infertile males they are commonly found in seminal
plasma. It has been reported that rofecoxib (COX-2 inhibitor)
considerably reduces leukocytospermia and upgrades sperm
parameters (morphology, concentration and motility) (Wolff
1995; Hamada et al. 2013).

Antibiotics

Some GTI; increase white blood cell level and can cause
leukocytospermia, which is found to be associated to decrease
sperm motility and male fertility (Berger et al. 1982;
Maruyama et al. 1985). Antibiotic therapy can be used against
these infections. Doxycycline, tetracycline, fluoroquinolones,
norfloxacin, levofloxacin, ciprofloxacin, macrolide and eryth-
romycin are mainly used to treat the identified GTI; (Haidl and
Schill 1991).

Alpha-adrenergic agonists

For the treatment of ReE alpha-adrenergic agonists such as
imipramine, ephedrine and pseudoephedrine are commonly
used (Jung and Ju 2014). These drugs cause ejaculation by
increasing the sympathetic tone of vas deferens and internal
sphincter. Continuous administration of these drugs can de-
velop tolerance (Hendry et al. 1990). However, the therapy is
used with little success due to AnE (Hamada et al. 2013).

Non-pharmacological treatment (surgical treatment)

Treatment of obstructive and non-obstructive infertility in-
cludes surgical involvement. In non-obstructive infertility,
surgical sperm retrieval is mandatory for effective treatment
with intracytoplasmic sperm injection (ICSI). There is 100%
retrieval rate of sperm in obstructive infertility in surgical
treatment. Typical surgical treatment is cost effective than al-
ternative forms of treatment like assisted reproduction proce-
dures (ART) (Seo et al. 2010; Cho and Seo 2014).
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Assisted reproductive technologies (ART)

Male infertility can be managed by ART. These include labo-
ratory techniques in which there is manipulation of male and
female gametes for reproduction. These include ICS], in vitro
fertilization (IVF) and Intra-uterine insemination (IUI)
(Sabarre et al. 2013). Most ART centers use ICSI as priority
option for infertility. In ICSI, oocytes in metaphase-II phase
are prepared by removal of corona radiata and cumulus mass
with hyaluronidase. Then one sperm from epididymis, ejacu-
late or testis is injected by a micropipette into oocyte cyto-
plasm, which has already been immobilized under oil. During
injection the cytoplasm is aspirated and injected, to activate
oocyte and improve fertilization. As spermatozoa influences
oocyte activation, spermatozoa immobilization is persuaded
via distorting sperm tail between injection micropipette and
Petri dish bottom (Khorram et al. 2001). IVF with ICSI (IVF/
ICSI) also allows couples to become fertile. Literature has
published offspring safety of IVF/ICSI. However, more study
is required to determine risks associated with ART offsprings
(Alukal and Dolores 2008).

Varicocelectomy

Various techniques are available for varicocele treatment.
These are divided into two types: surgical and radiological
method (Inci and Gunay 2013). Surgical techniques are clas-
sified in to microsurgical, laparoscopic and conventional open
methods. Meanwhile, others areinguinal, retroperitoneal, scro-
tal and subinguinal approaches according to access level.
Radiological treatment is alternativelyused with less invasive-
ness and significance to control small collaterals which are not
detected while surgery (Cho and Seo 2014; Binsaleh and Lo
2007). Laparoscopic varicocelectomy is an effective tech-
nique for the disease. Robotic surgery is another
varicocelectomy option that has recently introduced (Chan
2012). However, microsurgical varicocelectomy is more re-
puted procedure among surgeons and is considered a gold
standard owing to itsgreater surgical outcomes (Chan 2012;
Cho and Seo 2014).

Vasoepididymostomy (VE)

OI can be treated by microsurgical reconstruction along with
VE (Baker and Sabanegh 2013; Wosnitzer et al. 2014).
Microsurgical VE is a challenging microsurgery as its success
level depends on experience and skills of the surgeon. There
are numerous techniques for VE. However, in longitudinal
intussusception VE (LVE) there is longitudinal opening of
epididymal tubule to get a bigger opening to permit passage
of its tubular content via the anastomosis (Chan 2013;
Jungwirth et al. 2012).
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References

Effects

Parts used

Family

of the plant

Table 5 (continued)
S. No. Botanical name
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Carro-Juarez et al. 2009

Increase ejaculatory capacity

Root

Asteraceae

Senecio cardiophyllus Hemsl

32
33
34
35
36
37

Ratnasooriya and Dharmasiri 2000

El-Tantawy et al. 2007.

Increase sexual vigor

Seed

Combretaceae

Terminalia catappa

Increase serum testosterone

Aerial parts and fruits

Zygophyllaceae

Tribulus alatus Delile

Gauthaman et al., 2002

Increase androgen level

Fruits

Zygophyllaceae

Tribulus terrestris L.

Subramoniam et al. 1997

increased mating performances

Leaves

Trichopodaceae

Trichopus zeylanicus

Arletti et al. 1999; Kotta et al., 2013

Kumar et al. 2000

Leaves and other aerial parts Stimulates ejaculatory performances

Turneraceae

Turnera diffusa

Increasemating performances

Roots, flowers, leaves

Orchidaceae

Vanda tessellata

38

Kamtchouing et al. 2002

Increase serum testosterone levels

Roots
Root

Zingiberaceae

Zingiber officinale Roscoe

39
40

Devi et al. 2004; Ambiye et al. 2013

Increase semen volume, sperm

Solanaceae

Withania somnifera

count and motility

Vasovasostomy (VV)

About 3-6% vasectomised males request VV to regain fertil-
ity (Elzanaty and Dohle 2013; Herrel and Hsiao 2013; Wespes
2014). During V'V it is mandatory to ensure sufficient supply
of blood to anastomosis. In VV, watertight anastomosis is
essential to avoid formation of secondary scar. Microdot
method of VV allows precise gathering of markedly discrep-
ant lumens. Thereby, there is separation of planning from su-
ture placement that prevents dog-ears besides subsequent
leaks (Herrel and Hsiao 2013). Microsurgical VV is a standard
reversal procedure. However, it is challenging to surgeons and
time-consuming. Therefore, other vasal anastomosis proce-
dures like robotic-assisted VV are preferred (Elzanaty and
Dohle 2013; Wespes 2014).

Microsurgical epididymal sperm aspiration/testicular sperm
extraction (MESA/TESE)

MESA/TESE is implemented with ICSI when it’s not likely to
perform VV. Testicular biopsy is performed if MESA is un-
able to produces permatozoa or produce a very small sperma-
tozoa count (Jungwirth et al. 2012). In MESA there is no
suturing or microsurgical dissection. It is a quick process,
which do not require special training or equipment and is
carried out by using local anesthesia. In obstructive infertility
patients, sperm can be retrieved from testis or epididymis
while in non-obstructive infertility, TESE is the only useful
technique (Shah 2011). TESE is executed on different loca-
tions of testes. It is the only choice for spermatozoa retrieval in
NOI due to testicular dysfunction (Jungwirth et al. 2012).

Combination therapy

Combinations of hormones and hormones plus anti-oxidants
are used as an empirical therapy for idiopathic male infertility
(Jung and Ju 2014). Tamoxifen plus testosterone significantly
increases testicular volume and sperm motility and concentra-
tion (Hamada et al. 2013). Similarly, clomiphen plus vitamin
E also increase pregnancy rate and sperm concentration
(Ghanem et al. 2010).

Ethno-pharmacological treatment

Medicinal plants treat male infertility empirically as decoc-
tions, extracts, fractions and semi-purified compositions.
These products treat; sperm, erection and libido dysfunc-
tions. Various studies have reported pharmacological prop-
erties of different plants in vitro on cell lines and in vivo
in animals (Table 5) (Nantia et al. 2009). However, due to
lack of established clinical parameters physicians and pa-
tients are reluctant to their usage. There is requirement of
clinical trials to explore molecular and cellular mechanism
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of these medicinal plants. Research on validation of these
plants will expose a new approach in treating male infer-
tility (Chauhan et al. 2014).

Conclusion

Male infertility drastically affects a couple’s social and psy-
chological behavior. Therefore, it is essential to recover pa-
tient’s reproductive health. There are different social, genetic
and environmental factors that cause male infertility.
Urologists take case history and execute physical examination
for initial screening. Semen analysis is a first line diagnostic
parameter for determining the cause of infertility.
Pharmacologic treatment is effective only when etiology of
infertility in known. Based on literature, hormonal treatment
is generally not used extensively for treating idiopathic infer-
tility because of doubtful efficacy. In case of treatment failure
and idiopathy, patients are recommended to try assisted repro-
ductive technologies. In non-obstructive infertility, testicular
sperm extraction followed by intracytoplasmic sperm injec-
tion is advised. Researchers have explored pharmacological
properties of different medicinal plants against male infertility.
However, they are not recommended by physician due to in-
adequate clinical data on their safety, efficacy and adverse
effects.

Acknowledgments We are grateful for all the help provided by Dr.
Talha Jawaid, Assistant Professor, Dar Al Uloom University, Riyadh,
Kingdom of Saudi Arabia.

Compliance with ethical standards

Conflict of Interest The authors report no declaration of interest.

Ethical statement N/A

References

Abd El-Rahman HA, El-Badry AA, Mahmoud OM, Harraz FA (1999)
The effect of the aqueous extract of Cynomorium coccineum on the
epididymal sperm pattern of the rat. Phytother Res 13(3):248-250

Abdel-Raheem A, Ralph D, Minhas S (2012) Male infertility [review
article]. Br J Med Surg Urol 5:254-268

Abdullah L, Bondagji N (2011) Histopathological patterns of testicular
biopsy in male infertility: a retrospective study from a tertiary care
center in the western part of Saudi Arabia. Urol Ann 3(1):19-23

Abdulwaheb M, Makonnen E, Debella A, Abebe D (2007) Effect of
Catha edulis Foresk (khat) extracts on male rat sexual behavior. J
Ethnopharmacol 110(2):250-256

Agarwal A, Salen RA, Bedaiwy MA (2003) Role of reactive oxygen
species in the pathophysiology of human reproduction. Fertil Steril
79(4):829-843

Agarwal A, Virk G, Ong C, du Plessis SS (2014) Effect of oxidative stress
on male reproduction. World J Men’s Health 32(1):1-17

Ahmed SDH, Karira KA, Ahsan JS (2011) Role of L-carnitine in male
infertility. Journal of Pakistan Medical Association 61:732-736

Akinola OB, Oladosu OS, Dosumu OO (2007) Ethanol extract of the
leaves of Psidium guajava Linn enhances sperm output in healthy
Wistar rats. Afr J Med Med Sci 36(2):137-140

Akmal M, Qadri JQ, Al-Waili NS, Thangal S, Haq A, Saloom KY (2006)
Improvement in human semen quality after oral supplementation of
vitamin C. J Med Food 9(3):440-442

Ali ST, Rakkah NI (2008) Probable neuro-sexual mode of action of
Casimiroa edulis seed extract versus [correction of verses] sildenafil
citrate (Viagra™) on mating behavior in normal male rats. Pak J
Pharm Sci 21(1):1-6

Alukal JP, Dolores JL (2008) Intracytoplasmic sperm injection (ICSI) —
what are the risks? Urol Clin North Am 35(2):277-288

Ambiye VR, Deepak L, Swati D, Pradnya A, Madhura K, Atul D (2013)
Clinical evaluation of the spermatogenic activity of the root extract
of Ashwagandha (Withania somnifera) in oligospermic males: a
pilot study. Evid Based Complement Alternat Med 2013:571420

Amin A, Hamza AEA (2006) Effects of Roselle and Ginger on cisplatin-
induced reproductive toxicity in rats. Asian J Androl 8(5):607-612

Ammar T, Sidhu PS, Wilkins CJ (2012) Male infertility: the role of im-
aging in diagnosis and management. Br J Radiol 85(Spec Iss 1):
S59-S68

Ang HH, Ikeda S, Gan EK (2001) Evaluation of the potency activity of
aphrodisiac in Eurycoma longifolia (Jack). Phytother Res 15(5):
435-436

Arcaniolo D, Favilla V, Tiscione D, Pisano F, Bozzini G, Creta M, Gentile
G, Menchini FF, Pavan N, Veneziano IA, Cai T (2014) Is there a
place for nutritional supplements in the treatment of idiopathic male
infertility? Arch Ital Urol Androl 86(3):164—170

Arletti R, Benelli A, Cavazzuti E, Scarpetta G, Bertolini A (1999)
Stimulating property of Turnera diffusa and Pfaffia Paniculata ex-
tracts on the sexual behaviour of male rats. Psychopharmacology
143(1):15-19

Atig F, Monia R, Al HB, Kerkeni A, Ali S, Mounir A (2012) Altered
antioxidant status and increased lipid per-oxidation in seminal plas-
ma of tunisian infertile men. Int J Biol Sci 8(1):139-149

Azenabor T, Ayodele OE, Oluyemi A (2015) Impact of inflammation on
male reproductive. J Reprod Infertil 16(3):123-129

Bahmanpour S, Talaei T, Vojdani Z (2006) Effect of Phoenix dactylifera
pollen on sperm parameters and reproductive system of adult male
rats. Iran J Med Sci 31(10):208-211

Baker K, Sabanegh JE (2013) Obstructive azoospermia: reconstructive
techniques and results. Clinics 68(S1):61-73

Barazani Y, Stahl JP, Nagler HM, Stember DS (2012) Management of
ejaculatory disorders in infertile men. Asian J Androl 14(4):1-5

Barlier A, Jaquet P (2006) Quinagolide- a valuable treatment option for
hyperprolactinaemia. Eur J Endocrinol 154(2):187-195

Berger RE, Karp LE, Williamson RA, Koehler J, Moore DE, Holmes KK
(1982) The relationship of pyospermia and seminal fluid bacteriol-
ogy to sperm function as reflectedin the sperm penetration assay.
Fertil Steril 37(4):557-564

Binsaleh S, Lo KC (2007) Varicocelectomy: microsurgical inguinal
varicocelectomy is the treatment of choice. Can Urol Assoc J 1(3):
277-278

Brydey M, Fossa SD, Dahl O, Bjero T (2007) Gonadal dysfunction and
fertility problems in cancer survivors. Acta Oncol 46(4):480-489

Burgués S, Calderon MD (1997) Subcutaneous self-administration of
highly purified follicle stimulating hormone and human chorionic
gonadotrophin for the treatment of male hypogonadotrophic
hypogonadism. Spanish collaborative group onMale
hypogonadotropic hypogonadism. Hum Reprod 12(5):980-986

Callewaert PR, Van KP (2010) New insights into perinatal testicular
torsion. Eur J Pediatr 169(6):705-712

Campos AR, Lima RCP, Uchoa DEA, Silveira ER, Santos FA, Rao VSN
(2006) Pro-erectile effects of an alkaloidal rich fraction from

@ Springer



104

M. Naz, M. Kamal

Aspidospermaulei root bark in mice. J Ethnopharmacol 104(1-2):
240-244

Carmignani L, Franco G, Giacomo G, Guido R, Alessio P, Francesco R,
Giovanni MC (2007) Testicular sperm extraction in cancerous
testicles in patients with azoospermia: a case report. Hum Reprod
22(4):1068-1072

Carrell DT (2008) Contributions of spermatozoa to embryogenesis: as-
says to evaluate their genetic and epigenetic fitness. Reprod.
BioMed. Online 16(4):474-484

Carro-Juarez M, Cervantes E, Cervantes-Mendez M, Rodriguez- Manzo G
(2004) Aphrodisiac properties of Montanoa Tomentosa aqueous
crude extract in male rats. Pharmacol Biochem Behav 78(1):129-134

Carro-Juarez M, Alcazar C, Ballesteros-Polvo E, Villalobos-Penalosa P
(2009) Increase of ejaculatory capacity by systemic administration
of the oquichpatli (Senecio cardiophyllus) aqueous crude extract in
male rats. J Ethnopharmacol 126(3):506-511

Chamley LW, Clarke GN (2007) Antisperm antibodies and conception.
Semin Immunopathol 29(2):169-184

Chan P (2012) Management options of varicoceles. Indian J Urol 27:65-73

Chan PT (2013) The evolution and refinement of vasoepididymostomy
techniques. Asian J Androl 15(1):49-55

Chao J, Stephanie TP, Richard AA (2014) Male contraception. Best Pract
Res Clin Obstet Gynaecol; 28(6): 845-857

Chauhan NS, Sharma V, Dixit VK, Thakur M (2014) A review on plants
used for improvement of sexual performance and virility. Biomed
Res Int 2014:1-19

Chavarro JE, Toth TL, Wright DL, Meeker JD, Hauser R (2009) Body
mass index in relation to semen quality, sperm DNA integrity, and
serum reproductive hormone levels among men attending an infer-
tility clinic. Fertil. Steril 93(7):2222-2231

Cho KS, Seo JT (2014) Effect of varicocelectomy on male infertility.
Korean J Urol 55(11):703-709

Choudhary R, Chawala VK, Soni ND, Jayant K, Vyas RK (2010)
Oxidative stress and role of antioxidants in male infertility. Pak J
Physiol 6(2):54-59

Clugston RD, Blaner WS (2012) The adverse effects of alcohol on vita-
min a metabolism. Nutrients 4(5):356-371

Cocuzza M, Cocuzza MA, Bragais FM, Agarwal A (2008) The role of
varicocele repair in the new era of assisted reproductive technology.
Clinics (Sao Paulo) 63(3):395-404

Cocuzza M, Alvarenga C, Pagani R (2013) The epidemiology and etiol-
ogy of azoospermia. Clinics 68(S1):15-26

Colagar AH, Marzony ET (2009) Ascorbic acid in human seminal plas-
ma: determination and its relationship to sperm quality. J Clin
Biochem Nutr 45(2):144-149

Collodel G, Moretti E, Fontani V, Rinaldi S, Aravagli L, Sarago G,
Capitani S, Anichini C (2008) Effect of emotional stress on sperm
quality. Indian J Med Res 128(3):254-261

Dabaja AA, Schlegel PN (2014) Medical treatment of male infertility.
Transl Androl Urol 3(1):9-16

Datta S, Joshi RK, Sengupta P, Bhattacharya K (2013) Unilateral and
bilateral cryptorchidism and its effect on the testicular morphology,
histology, accessory sex organs and sperm count in laboratory mice.
J Hum Repro Sci 6(2):106-110

de Ronde W, Frank H (2011) Aromatase inhibitors in men: effects and
therapeutic options. Reprod Biol Endocrinol 9:93

De Rosa M, Zarrilli S, Di Sarno A, Milano N, Gaccione M, Boggia B,
Lombardi G, Colao A (2003) Hyperprolactinemia in men: clinical
and biochemical features and response to treatment. Endocrine
20(1-2):75-82

De Kretser DM (1997) Male infertility. Lancet 349(9054):787-790

Devi RP, Laxmi V, Charulata C, Rajyalakshmi A (2004) Alternative
medicine: a right choice for male infertility management. Int
Congr Ser 1271:67-70

@ Springer

Dissanayake DM, Wijesinghe PS, Ratnasooriya WD, Wimalasena S
(2009) Effects of zinc supplementation on sexual behavior of male
rats. ] Hum Reprod Sci 2(2):57-56

Docampo MJ, Hadziselimovic F (2015) Molecular pathology of
cryptorchidism-induced infertility. Sex Dev 9(5):269-278

Dohle GR, Diemer T, Kopa Z, Krausz C, Giwercman A, Jungwirth A
(2012) European association of urology guidelines on vasectomy.
Eur Urol 61(1):159-163

Dosumu OO, Osinubi AAA, Duru FIO (2014) Alcohol induced testicular
damage: can abstinence equal recovery? Middle East Fertil Soc J
19(3):221-228

Durairajanayagam D, Agarwal A, Ong C (2015) Causes, effects and
molecular mechanisms of testicular heat stress. Reprod. Biomed.
Online 30(1):14-27

El-Tantawy WHA, Temraz A, EI-Gindi OD (2007) Free
serumtestosterone level in male rats treatedwith Tribulus Alatus ex-
tracts. Int Braz J Urol 33(4):554-559

Elzanaty S, Dohle G (2013) Advances in male reproductive surgery:
robotic-assisted vasovasostomy. Curr Urol 6(3):113-117

Emery BR, Carrell DT (2006) The effect of epigenetic sperm abnormal-
ities on early embryogenesis. Asian J Androl 8(2):131-142

Esteves SC (2015) Clinical management of infertile men with
nonobstructive azoospermia. Asian J Androl 17(3):459-470

Fawzy F, Hussein A, Eid MM, El Kashash AM, Salem HK (2015)
Cryptorchidism and fertility. Clin Med Insights Reprod Health 9:
39-43

Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB
(1994) Impotence and its medical and psychosocial correlates: re-
sults of the massachusetts male aging study. J Urol 151(1):54-61

Ferlin A, Raicu F, Gatta V, Zuccarello D, Palka G, Foresta C (2007) Male
infertility: role of genetic background. Reprod BioMed Online
14(6):734-745

Finkel DM, Phillips JL, Snyder PJ (1985) Stimulation of spermatogenesis
by gonadotropins in men with hypogonadotropic hypogonadism. N
Engl J Med 313(11):651-655

Fode M, Krogh-Jespersen S, Brackett NL, Ohl DA, Lynne CM, Senksen
J (2012) Male sexual dysfunction and infertility associated with
neurological disorders. Asian J Androl 14(1):61-68

Foresta C, Garolla A, Bartoloni L, Bettella A, Ferlin A (2005) Genetic
abnormalities among severely oligospermic men who are candidates
for intracytoplasmic sperm injection. J Clin Endocrinol Metab
90(1):152-156

Fraczek M, Kurpisz M (2005) The redox system in human semen and
peroxidative damage of spermatozoa. Postepy Hig Med Dosw
(online) 59:523-534

Garcia-Closas R, Antonio B, Maria JT, Maria JS, Jose RQ, Carmen N,
Rosario A, Miren D, Maria DC, Aurelio B, Eva A, Pillar A, Carmen
M, Antonio A (2004) Carlos AG (2004) dietary sources of vitamin
C, vitamin E and specific carotenoids in Spain. Br J Nutr 91(6):
1005-1011

Gaskins AJ, Colaci DS, Mendiola J, Swan SH, Chavarro JE (2012)
Dietary patterns and semen quality in young men. Hum. Reprod
27(10):2899-2907

Gauthaman K, Ganesan AP (2008) The hormonal effects of Tribulus
terrestris and its role in the management of male erectile dysfunc-
tion: an evaluation using primates, rabbit and rat. Phytomedicine
15(1-2):44-54

Gauthaman K, Adaikan PG, Prasad RN (2002) Aphrodisiac properties of
Tribulus Terrestris extract (Protodioscin) in normal and castrated
rats. Life Sci 71:1385-1396

Ghanem H, Shaeer O, El-Segini A (2010) Combination clomiphene cit-
rate and antioxidant therapy for idiopathic male infertility: a random-
ized controlled trial. Fertil Steril 93(7):2232-2235

Gharagozloo P, Aitken RJ (2011) The role of sperm oxidative stress in
male infertility and the significance of oral antioxidant therapy. Hum
Reprod 26(7):1628-1240



Male infertility: causes, diagnosis and treatment

105

Gimenes F, Souza RP, Bento JC, Teixeira JJ, Maria-Engler SS, Bonini
MG, Marcia ELC (2014) Male infertility: a public health issue caused
by sexually transmitted pathogens. Nat Rev Urol 11:672—687

Gudeloglu A, Sijo JP (2013) Update in the evaluation of the azoospermic
male. Clinics (Sao Paulo) 68(Suppl 1):27-34

Hagiuda J, Ishikawa H, Hanawa Y, Marumo K (2014) Recovery from
azoospermia caused by a testicular injury: a case report. Andrologia
46(4):447-448

Haidl G, Schill WB (1991) Guidelines for drug treatment of male infer-
tility. Drugs 41(1):60-68

Hamada AJ, Montgomery B, Agarwal A (2012) Male infertility: a critical
review of pharmacologic management. Expert Opin Pharmacother
13(17):2511-2531

Hamada AJ, Esteves SC, Agarwal A (2013) A comprehensive review of
genetics and genetic testing in azoospermia. Clinics 68(S1):39-60

Hamden K, Silandre D, Delalande C, Elfeki A, Carreau S (2008)
Protective effects of estrogens and caloric restriction during aging
on various rat testis parameters. Asian J Androl 10(6):837-845

Harlev A, Agarwal A, Gunes SO, Shetty A, du Plessis SS (2015)
Smoking and male infertility: an evidence-based review. World J
Mens Health 33(3):143-160

Harris ID, Aaron KS, John CP (2009) Ultrasonographer experience does
not impact outcomes following ultrasound-guided embryo transfer.
Fertil Steril 92(3):918-922

Harris ID, Fronczak C, Roth L, Meacham RB (2011) Fertility and the
aging male. Rev Urol 13(4):184-190

Hendry WF, Hughes L, Scammell G, Pryor JP, Hargreave TB (1990)
Comparison of prednisolone and placebo in subfertile men with
antibodies to spermatozoa. Lancet 335(8681):85-88

Hermo L, Schellenberg M, Liu LY, Dayanandan B, Zhang T, Mandato
CA, Smith CE (2008) Membrane domain specificity in the spatial
distribution of aquaporins 5, 7, 9 and 11 in efferent ducts and epi-
didymis of rats. J Histochem Cytochem 56(12):1121-1135

Herrel L, Hsiao W (2013) Microsurgical vasovasostomy. Asian J Androl
15(1):44-48

Hogarth CA, Amory JK, Griswold MD (2011) Inhibiting vitamin a me-
tabolism as an approach to male contraception. Trends Endocrinol
Metab 22(4):136-144

Homan GF, Davies M, Norman R (2007) The impact of lifestyle factors
on reproductive performance in the general population and those
undergoing infertility treatment: a review. Hum Reprod Update
13(3):209-223

Inci K, Gunay LM (2013) The role of varicocele treatment in the man-
agement of non-obstructive azoospermia. Clinics 68(S1):89-98

Ivell R (2007) Lifestyle impact and the biology of the human scrotum.
Reprod Biol Endocrinol 5:15

Jain AKC, Viswanath S (2014) Torsion of the testis after hydrocelectomy:
an unexpected complication. OA Case Reports 3(1):10

Jarow JP, Zirkin BR (2005) The androgen microenvironment of the hu-
man testis and hormonal control of spermatogenesis. Ann N 'Y Acad
Sci 1061:208-220

Jarvi K, Zini A, Buckspan MB, Asch M, Ginzburg B, Margolis M (1998)
Adverse effects on vasoepididymostomy outcomes for men with
concomitant abnormalities in the prostate and seminal vesicle. J
Urol 160(4):1410-1412

Jelnes JE, Knudsen LE (1988) Stainless steel welding and semen quality.
Reprod Toxicol 2(3—4):213-215

Jensen TK, Andersson AM, Jorgensen N, Andersen AG, Carlsen E,
Petersen JH, Skakkeback NE (2004) Body mass index in relation
to semen quality and reproductive hormones among 1,558 Danish
men. Fertil. Steril 82(4):863—-870

Jensen TK, Bonde JP, Joffe M (2006) The influence of occupational
exposure on male reproductive function. Occup Med (Lond)
56(8):544-553

Jequie AM (1998) Is vasectomy of long-term benefit? Vasectomy related
infertility: a major and costly medical problem. Hum Reprod 13(7):
1757-1760

Jequier AM (2010) Semen analysis: a new manual and its application to
the understanding of semen and its pathology. Asian J Androl 12(1):
11-13

Jorgensen N, Andersen AG, Eustache F, Irvine DS, Suominen J, Petersen
JH, Andersen AN, Auger J, Cawood EH, Horte A, Jensen TK,
Jouannet P, Keiding N, Vierula M, Toppari J, Skakkeback NE
(2001) Regional differences in semen quality in Europe. Hum
Reprod 16(5):1012-1019

Jung JH, Ju TS (2014) Empirical medical therapy in idiopathic male
infertility: promise or panacea? Clin Exp Reprod Med 41(3):108—
114

Jung A, Schuppe HC (2006) Influence of genital heat stress on semen
quality in humans. Andrologia 39(6):203-215

Jung A, Strauss P, Lindner HJ, Schuppe HC (2008) Influence of moderate
cycling on scrotal temperature. Int. J. Androl 31(4):403—407

Jungwirth A, Giwercman A, Tournaye H, Diemer T, Kopa Z, Dohle G,
Krausz C (2012) European Association of Urology working group
on male infertility. Eur Urol 62(2):324-332

Junior WB, Shiratsu R, Pinto V (2009) Approach in sexually transmitted
diseases. An Bras Dermatol 84(2):151-159

Kamischke A, Nieschlag E (1999) Analysis of medical treatment of male
infertility. Hum Reprod 14(Suppl 1):1-23

Kamischke A, Nieschlag E (2002) Update on medical treatment of ejac-
ulatory disorders. Int J Androl 25(6):333-344

Kamtchouing P, Mbongue GYF, Dimo TP, Watcho P, Jatsa HB, Sokeng
SD (2002) Effects of Aframomum melegueta and Piper guineense
on sexual behaviour of male rats. Behav Pharmacol 13(3):243-247

Kantartzi PD, Goulis CD, Goulis GD, Papadimas I (2007) Male infertility
and varicocele: myths and reality. Hippokratia 11(3):99-104

Kanter M, Aktas C, Erboga M (2013) Heat stress decreases testicular
germ cell proliferation and increases apoptosis in short term: an
immunohistochemical and ultrastructural study. Toxicol Ind Health
29:99-113

Kaplan SA (2009) Side effects of alpha-blocker use: retrograde ejacula-
tion. Rev Urol 11(suppl 1):S14-S18

Kaur RP, Gupta V, Christopher AF, Bansal P (2015) Potential pathways
of pesticide action on erectile function — a contributory factor in
male infertility. Asian Pacific Journal of Reproduction 4(4):322-330

Khorram O, Patrizio P, Wang C, Swerdloff R (2001) Reproductive tech-
nologies for male infertility. J Clin Endocrinol Metab 80(6):2373—
2379

Kidd SA, Eskenazi B, Wyrobek AJ (2001) Effects of male age on semen
quality and fertility: a review of the literature. Fertil Steril 75(2):
237-248

Kim W, Chang MS, Park SK (2016) Astragalus membranaceus augment
sperm parameters in male mice associated with cAMP-responsive
element modulator and activator of CREM in testis. J Trad Comp
Med 6(3):294-298

Kobayashi H, Nagao K, Nakajima K (2012) Focus issue on male infer-
tility. Adv Urol 2012:1-6

Kobori Y, Ota S, Sato R, Yagi H, Soh S, Arai G, Okada H (2014)
Antioxidant cosupplementation therapy with vitamin C, vitamin E,
and coenzyme Q10 in patients with oligoasthenozoospermia. Arch
Ital Urol Androl 86(1):1-4

Kolesnikova LI, Kolesnikov SI, Kurashova NA, Bairova TA (2015)
Causes and factors of male infertility. Vestn Ross Akad Med Nauk
5:579-584

Kort HI, Massey JB, Elsner CW, Mitchell-Leef D, Shapiro DB, Witt MA,
Roudebush WE (2006) Impact of body mass index values on sperm
quantity and quality. J. Androl 27(3):450-452

Kotta S, Shahid HA, Javed A (2013) Exploring scientifically proven
herbal aphrodisiacs. Pharmacogn Rev 7(13):1-10

@ Springer



106

M. Naz, M. Kamal

Krassas GE, Perros P (2003) Thyroid disease and male reproductive
function. J Endocrinol Investig 26(4):372—380

Krassas GE, Poppe K, Glinoer D (2010) Thyroid function and human
reproductive health. Endocr Rev 31(5):702-755

Kukadia AN, Ercole CJ, Gleich P, Hensleigh H, Pryor JL (1996)
Testicular trauma: potential impact on reproductive function. J
Urol 156(5):1643-1646

Kumar R (2013) Medical management of non-obstructive azoospermia.
Clinics 68(S1):75-79

Kumar SKP, Subramoniam A, Pushpangadan P (2000) Aphrodisiac ac-
tivity of Vanda Tessellata (roxb.) hook. Ex don extractin male mice.
Indian J Pharmacol 32:300-304

Kumar S, Zaidi SS, Gautam AK, Dave LM, Saiyed HN (2003) Semen
quality and reproductive hormones among welders - a preliminary
study. Environ Health Prev Med 8(2):64—67

Kupis L, Dobronski PA, Radziszewski P (2015) Varicocele as a source of
male infertility: current treatment techniques. Cent European J Urol
68:365-370

Lafuente R, Gonzalez-Comadran M, Sola I, Lopez G, Brassesco M,
Carreras R, Checa MA (2013) Coenzyme Q10 and male infertility:
a meta-analysis. J Assist Reprod Genet 30(9):1147-1156

Lamirande D, Gagnon C (1992) Reactive oxygen species and human
spermatozoa. 1. Effects on the motility of intact spermatozoa and
on sperm axonemes. J Androl 13(5):368-378

Lee JY, Richilda RD, Young DC, Kang SC (2013) Hybrid method of
transurethral resection of ejaculatory ducts using holmium:
yttriumaluminium garnet laser on complete ejaculatory duct obstruc-
tion. Yonsei Med J 54(4):1062—1065

Lemire M, Fillion M, Frenette B, Passos CJ, Guimaraes JR, Barbosa F,
Mergler D (2011) Selenium from dietary sources and motor func-
tions in the Brazilian Amazon. Neurotoxicology 32(6):944-953

Lenzi A, Lombardo F, Gandini L, Alfano P, Dondero F (1993) Computer
assisted sperm motility analysis at the moment of induced pregnancy
during gonadotropin treatment for hypogonadotropic
hypogonadism. J Endocrinol Investig 16(9):683-686

Li HJ (2014) More attention should be paid to the treatment of male
infertility with drugs — testosterone: to use it or not? Asian J
Androl 16(2):270-273

Liu PY, David JH (2003) The present and future state of hormonal treat-
ment for male infertility. Hum Reprod Update 9(1):9-23

LiuJ, Liang P, Yin C, Wang T, Li H, Li Y, Ye Z (2004) Effects of several
Chinese herbal aqueous extracts on human sperm motility in vitro.
Andrologia 36(2):78-83

Lotti F, Corona G, Rastrelli G, Forti G, Jannini EA, Maggi M (2012)
Clinical correlates of erectile dysfunction and premature ejaculation
in men with couple infertility. J Sex Med 9(10):2698-2707

Lu C, Xu M, Rong W, Yufeng Q, Ying W, Wei W, Ling S, Shoulin W,
Hongbing S, Jiahao S, Dengshun M, Zhibin H, Yankai X, Xinru W
(2014) Pathogenic variants screening in five non-obstructive
azoospermiaassociated genes. Mol. Hum. Reprod 20(2):178-183

MacLeod J (1965) Seminal cytology in the presence of varicocele. Fertil
Steril 16(6):735-757

Madbouly K, Al-Hooti Q, Albkri A, Ragheb S, Alghamdi K, Al-Jasser A
(2012) Clinical, endocrinological and histopathological patterns of
infertile Saudi men subjected to testicular biopsy: a retrospective
study from a single center. Urol Ann 4(3):199-171

Maruyama DK, Hale RW, Rogers B (1985) Effects of white blood cells
on the in vitro penetration of zona-free hamster eggs by human
spermatozoa. J Androl 6(2):127-135

Mateizel I, Verheyen G, Van Assche E, Tournaye H, Liebaers I, Van SA
(2002) FISH analysis of chromosome X, Y and 18 abnormalities in
testicular sperm from azoospermic patients. Hum Reprod 17(9):
2249-2257

McQuaid JW, Tanrikut C (2013) Ejaculatory duct obstruction: current
diagnosis and treatment. Curr Urol Rep 14(4):291-297

@ Springer

Mélanie L, Myriam F, Benoit F, Carlos JSP, Jean RDG, Fernando BJ,
Donna M (2011) Selenium from dietary sources and motor functions
in the Brazilian Amazon. Neurotoxicology 32(6):944-953

Menkveld R, Stander FS, Kotze TJ, Kruger TF, Van ZJA (1990) The
evaluation of morphological characteristics of human spermatozoa
according to stricter criteria. Hum Reprod 5(5):586-592

Mieusset R, Bujan L (1995) Testicular heating and its possible contribu-
tions to male infertility: a review. Int. J. Androl 18(4):169-184

Mkrtchyan A, Panosyan V, Panossian A, Wikman G, Wagner H (2005) A
phase I clinical study of Andrographis paniculata fixed combination
Kan Jang™ versus ginseng and valerian on the semen quality of
healthy male subjects. Phytomedicine 12(6—7):403-409

Moller H, Skakkeback NE (1999) Risk of testicular cancer in subfertile
men: case-control study. Br Med J 318(7183):559-562

Momoh AR, Idonije BO, Nwoke EO, Osifo UC, Okhai O, Omoroguiwa
A, Momoh AA (2017) Pathogenic bacteria-a probable cause of pri-
mary infertility among couples in Ekpoma. J Microbio Biotech Res
1(3):66-71

Moretti E, Capitani S, Figura N, Pammolli A, Federico MG, Giannerini
V, Collodel G (2009) The presence of bacteria species in semen and
sperm quality. J Assist Reprod Genet 26(1):47-56

Morris LF, Harrod MJ, Menter MA, Silverman AK (1993) Methotrexate
and reproduction in men: case report and recommendations. J Am
Acad Dermatol 29:913-916

Moslemi MK, Tavanbakhsh S (2011) Selenium-vitamin E supplementa-
tion in infertile men: effects on semen parameters and pregnancy
rate. Int J Gen Med 4:99-104

Mulhall JP, Gabram SG, Jacobs LM (1995) Emergency management of
blunt testicular trauma. Acad Emerg Med 2(7):639-643

Murphy LL, Cadena SR, Chavez D, Ferraro SJ (1998) Effect of American
ginseng (Panax quinquefolium) on male copulatory behavior in the
rat. Physiol Behav 64(4):445-450

Nagler HM, Luntz RK, Martinis FG (1997) Varicocele. In: Lipshultz LI,
Howards SS (eds) Infertility in the male. St Louis, Mosby, pp 336—
368

Nantia EA, Moundipa PF, Monsees TK, Carreau S (2009) Medicinal
plants as potential male anti-infertility agents: a review. Andrology
19(3):148-158

Nargund VH (2015) Effects of psychological stress on male fertility. Nat
Rev Urol 12:373-382

Nasir TW (2011) Chemistry, Pharmacology, and toxicology of Khat
(Catha edulis Forsk): a review. Addict Health 3(4):137-149

Ng KK, Donat R, Chan L, Lalak A, Di Pierro I, Handelsman DJ (2004)
Sperm output of older men. Hum Reprod 19(8):1811-1815

Nieschlag E (2000) Classification of andrological disorders. In: Nieschlag
E, Behre HM (eds) Andrology: male reproductive health and dys-
function, 2nd edn. Springer, Berlin

Nistal M, Paniagua R (1999) Testicular biopsy. Contemporary interpreta-
tion. Urol Clin North Am 26(3):555-593

Ochsedorf FR (2008) Sexually transmitted infections: impact on male
fertility. Andrologia 40(2):72—-75

Ofusori DA, Oluwayinka OP, Adelakun AE, Keji ST, Oluyemi KA,
Adesanya OA, Ajeigbe KO, Ayoka AO (2007) Evaluation of the
effect of ethanolic extract of Croton zambesicus on the testes of
Swiss albino mice. Afr J Biotechnol 6(21):2434-2438

Oh MS, Yang WM, Chang MS, Park W, Kim DR, Lee HK, Kim WN,
Park SK (2007) Effects of Rubus coreanus on sperm parameters and
cAMP-responsive element modulator (CREM) expression in rat tes-
tes. J Ethnopharmacol 114(3):463—467

Ohl DA, Quallich SA, Sonksen J, Brackett NL, Lynne CM (2008)
Anejaculation and retrograde ejaculation. Urol Clin North Am
35(2):211-220

Olooto WEJ (2012) Infertility in male; risk factors, causes and
management- a review. Microbiol. Biotech. Res 2(4):641-645

Oluyemi KA, Jimoh OR, Adesanya OA, Omotuyi IO, Josiah SJ, Oyesola
TO (2007) Effects of crude ethanolic extract of Garcinia cambogia



Male infertility: causes, diagnosis and treatment

107

on the reproductive systemofmale wistar rats (Rattus novergicus).
Afr J Biotechnol 6(10):1236-1238

Onyije FM (2012) Drug: a major cause of infertility in male. Asian J.
Med. Pharm. Res 2(2):30-37

Oostindjer M, Alexander J, Amdam GV, Andersen G, Bryan NS, Chen D,
Corpet DE, De Smet S, Dragsted L, Haug A, Karlsson A, Kleter G,
de Kok T, Kulseng B, Milkowski A, Martin R, Pajari A-M, Paulsen
J, Pickova J, Rudi K, Sedring M, Weed D, Egelandsdal B (2014)
The role of red and processed meat in colorectal cancer develop-
ment: a review, based on findings from a workshop. Meat Sci Meat
Sci 97(4):583-596

Oshima M, Gu Y (2003) Pfaffia Paniculata-induced changes in plasma
estradiol-17f3, progesterone and testosterone levels in mice. J
Reprod Dev 49(2):175-180

Oshio LT, Cludia CTR, Renato MM, Martha de OG, Srgio LPM, Joo
EPR, Rita de CS, Leandro VC, Vera MP (2015) Effect of Ginkgo
biloba extract on sperm quality, serum testosterone concentration
and histometric analysis of testes from adult Wistar rats. ] Med
Plants Res 9(5):122-131

Overstreet JW (1984) Assessment of disorders of spermatogenesis. In:
Lockey JE (ed) Reproduction: the new frontier in occupational and
environmental Health Research. Alan Liss, New York, pp 275-292

Palermo GD, Colombero LT, Hariprashad JJ, Schlegel PN, Rosenwaks Z
(2002) Chromosome analysis of epididymal and testicular sperm in
azoospermic patients undergoing ICSI. Hum Reprod 17(3):570-575

Parekattil SJ, Gudeloglu A (2013) Robotic assisted andrological surgery.
Asian J Androl 15(1):67-74

Pasqualotto FF, Sobreiro BP, Hallak J, Pasqualotto EB, Lucon AM (2005)
Sperm concentration and normal sperm morphology decrease and
follicle-stimulating hormone level increases with age. BJU Int 96(7):
1087-1091

Patil PS, SHi R, Ashalata DP, Anita RG (2013) Immature germ cells in
semen — correlation with total sperm count and sperm motility. J
Cytol 30(3):185-189

Ping P, Gu B-H, Li P, Huang Y-R, Li Z (2014) Fertility outcome of
patients with testicular tumor: before and after treatment. Asian J
Androl 16(1):107-111

Pizent A, Blanka T, Tanja Z (2012) Reproductive toxicity of metals in
men. Arh Hig Rada Toksikol 63(1):35-46

Platz EA, Leitzmann MF, Rimm EB, Willett WC, Giovannucci E (2004)
Alcohol intake, drinking patterns, and risk of prostate cancer in a
large prospective cohort study. Am J Epidemiol 159(5):444-453

Poongothai J, Gopenath TS, Manonayaki S (2009) Genetics of human
male infertility. Singap Med J 50(4):336-347

Practice Committee of American Society for Reproductive Medicine
(ASRM) (2012) Diagnostic evaluation of the infertile male: a com-
mittee opinion. Fertil Steril 98(2):294-301

Qin DN, She BR, She YC, Wang HJ (2000) Effects of flavonoids from
semen Cuscutae on the reproductive system in male rats. Asian J
Androl 2(2):99-102

Raheem AA, Ralph D (2011) Male infertility: causes and investigations.
Trends Urol Men's Health 2(5):8-11

Raleigh D, O'Donnell L, Southwick GJ, De Kretser DM, McLachlan RI
(2004) Stereological analysis of the human testis after vasectomy
indicates impairment of spermatogenic efficiency with increasing
obstructive interval. Fertil Steril 81(6):1595-1603

Ramachandran S, Sridhar Y, Sam SK, Saravanan M, Leonard JT,
Anbalagan N, Sridhar SK (2004) Aphrodisiac activity of Butea
Frondosa Koen. Ex. Roxb. Extract in male rats. Phytomedicine
11(2-3):165-168

Ratnasooriya DW, Dharmasiri GM (2000) Effects of Terminalia catappa
seeds on sexual behaviour and fertility of male rats. Asian J Androl
2(3):213-219

Ratnasooriya WD, Jayakody JR (2006) Effects of aqueous extract of
Alpinia calcarata rhizomes on reproductive competence of male rats.
Acta Biol Hung 57(1):23-35

Rauf MA, Salma L (2015) Level of depression, self-esteem and life sat-
isfaction among infertile female. EJBSS 4(8):106-114

Raven G, de Jong FH, Kaufman JM, de Ronde W (2006) In men, periph-
eral estradiol levels directly reflect the action of estrogens at the
hypothalamo-pituitary level to inhibit gonadotropin secretion. J
Clin Endocrinol Metab 91(9):3324-3328

Rayala BZ, Viera AJ (2013) Common questions about vasectomy. Am
Fam Physician 88(11):757-761

Roberts M, Jarvi K (2009) Steps in the investigation and management of low
semen volume in the infertile man. Can Urol Assoc J 3(6):479-785

Ross C, Morriss A, Khairy M, Khalaf Y, Braude P, Coomarasamy A, El-
Toukhy T (2010) A systematic review of the effect of oral antioxi-
dants on male infertility. Reprod BioMed Online 20(6):711-723

Rowland D, McMahon CG, Abdo C, Chen J, Jannini E, Waldinger MD,
Ahn TY (2010) Disorders of orgasm and ejaculation in men. J Sex
Med 7(4 Pt 2):1668-1686

Sabarre K, Zainab K, Amanda NW, Olivia R, Karen PP (2013) A qual-
itative study of Ottawa university students’awareness, knowledge
and perceptions of infertility, infertility risk factors and assisted re-
productive technologies (ART). Reprod Health 10:41

Saini R (2011) Coenzyme Q10: the essential nutrient. J Pharm Bioallied
Sci 3(3):466-467

Salama N (2015) Achieving pregnancy in situational psychogenic
anejaculation in an Islamic community - two case reports and liter-
ature review. American Journal of Medical and Biological Research
3(6):149-151

Sandella B, Hartmann B, Berkson D, Hong E (2012) Testicular condi-
tions in athletes: torsion, tumors, and epididymitis. Curr Sports Med
Rep 11(2):92-95

Sangameswaran B, Jayakar B (2007) Anti-diabetic and spermatogenic
activity of Cocculus Hirsutus (L) diels. Afr J Biotechnol 6(10):
1212-1216

Schilling K, Toth B, Rosner S, Strowitzki T, Wischmann T (2012)
Prevalence of behaviour-related fertility disorders in a clinical sam-
ple: results of a pilot study. Arch Gynecol Obstet 286(5):1307-1314

Schoor RA, Elhanbly S, Niederberger CS, Ross LS (2002) The role of
testicular biopsy in the modern management of male infertility. J
Urol 167(1):197-200

Schroeder-Printzen I, Ludwig M, Kohn F, Weidner W (2000) Surgical
therapy in infertile men with ejaculatory duct obstruction. Technique
and outcome of a standardized surgical approach. Hum Reprod
15(6):1364-1368

Schuppe HC, Meinhardt A, Allam JP, Bergmann M, Weidner W, Haidl G
(2008) Chronic orchitis: a neglected cause of male infertility?
Andrologia 40(2):84-91

Seo JT, Kim KT, Moon MH, Kim WT (2010) The significance of micro-
surgical varicocelectomy in the treatment of subclinical varicocele.
Fertil Steril 93(6):1907-1910

Shah R (2011) Surgical sperm retrieval: techniques and their indications.
Indian J Urol 27(1):102-109

Sharma S, Black SM (2009) Carnitine homeostasis, mitochondrial func-
tion, and cardiovascular disease. Drug Discov Today Dis Mech 6(1—
4):e31-e39

Sharma RK, Said T, Agarwal A (2004) Sperm DNA damage and its
clinical relevance in assessing reproductive outcome. Asian J
Androl 6(2):139-148

Sharma R, Biedenharn KR, Fedor JM, Agarwal A (2013) Lifestyle fac-
tors and reproductive health: taking control of your fertility. Reprod
Biol Endocrinol 11:66

Sheikh N, Goodarzi MT, Bab Al-Havaejee H, Safari MR, Amiri I, Najafi
R, Hadeie J (2007) L-carnitine level in seminal plasma of fertile and
infertile men. J Res Health Sci 7(1):43-48

Sheynkin Y, Jung M, Yoo P, Schulsinger D, Komaroff E (2005) Increase
in scrotal temperature in laptop computer users. Hum. Reprod 20(2):
452-455

@ Springer



108

M. Naz, M. Kamal

Shindel AW, Nelson CJ, Naughton CK, Mulhall JP (2008) Premature
ejaculation in infertile couples: prevalence and correlates. Journal
of Sexual Medicine 5(2):485-491

Shukla KK, Abbas AM, Mohammad KA, Shyam P Jr, Satya NS, Sarvada
CT (2007) Mucuna pruriens Reduces stress and improves the quality of
semen in infertile men. Evid Based Compl Altern Med 7(1):137-144

Sigman M, Lipshultz L, Howard S (2009) Chapter, 10. Office evaluation
of the subfertile male. In: Lipshultz LI, Howards SS, Niederberge
CS (eds) Infertility in the male, 4th edn. Cambridge University
Press, Cambridge, pp 153-176

Silva AC, Eloisa B, Monika O (2010) Maintenance of fertility in patients
with rheumatic diseases needing antiinflammatory and immunosup-
pressive drugs. Arthritis Care & Research 62(12):1682-1690

Simpson ER, Davis SR (2001) Minireview: aromatase and the regulation
of estrogen biosynthesis-some new perspectives. Endocrinology
142(11):4589-4594

Singh JA, O'Neill CH, Handelsman DJ (1995) Induction of spermatogen-
esis by androgens in gonadotropin-deficient (hpg) mice.
Endocrinology 136(12):5311-5321

Singh R, Hamada AJ, Bukavina L, Agarwal A (2012) Physical deformi-
ties relevant to male infertility. Nat Rev Urol 9:156-174

Skakkeback NE (2001) Regional differences in semen quality in Europe.
Hum. Reprod 16(5):1012-1019

Skakkebaek NE, Rajpert-De Meyts E, Main KM (2001) Testicular dys-
genesis syndrome: an increasingly common developmental disorder
with environmental aspects. Hum Reprod 16(5):972-928

Solomons NW (2001) Dietary sources of zinc and factors affecting its
bioavailability. Food Nutr Bull 22(2):138-154

Stefan N, Kantartzis K, Celebi N, Staiger H, Machann J, Schick F, Cegan
A, Elcnerova M, Schleicher E, Fritsche A, Héring HU (2010)
Circulating palmitoleate strongly and independently predicts insulin
sensitivity in humans. Diabetes Care 33(2):405-407

Subramoniam A, Madhavachandran V, Rajasekharan S, Pushpangadan A
(1997) Aphrodisiac properties of Trichopus zeylanius extract in
male mice. J Ethnopharmacol 57(1):21-27

Suleiman SA, Elamin Ali M, Zaki ZM, El-Malik EM, Nasr MA (1996)
Lipid peroxidation and human sperm motility: protective role of
vitamin E. J Androl 17:530-537

Sultan S, Tahir A (2011) Psychological consequences of infertility.
Hellenic J Psychol 8:229-247

Talevi R, Barbato V, Fiorentino I, Braun S, Longobardi S, Gualtieri R
(2013) Protective effects of in vitro treatment with zinc, d-aspartate
and coenzyme q10 on human sperm motility, lipid peroxidation and
DNA fragmentation. Reprod Biol Endocrinol 11:81

Tamler R (2009) Diabetes, obesity, and erectile dysfunction. Gend Med
6(Suppl 1):4-16

Tchounwou PB, Yedjou CG, Sutton DJ (2012) Heavy metal toxicity and
the environment. Mol Clin Environ Toxicol 101:133-164

Thakur M, Dixit VK (2007) Aphrodisiac activity of Dactylorhiza
hatagirea (D. Don) Soo in male albino rats. Evid Based Compl
Altern Med 4(Suppl 1):29-31

Tielemans E, van Kooij R, te Velde ER, Burdorf A, Heederik D (1999)
Pesticide exposure and decreased fertilization rates in vitro. Lancet
354(9177):484-485

Triunfo S, Lanzone A (2015) Impact of maternal under nutrition on ob-
stetric outcomes. J Endocrinol Investig 38(1):31-38

Turner RM, McDonnell SM, Hawkins JF (1995) Use of pharmacologi-
cally induced ejaculation to obtain semen from a stallion with a
fractured radius. J Am Vet Med Assoc 206:1906—-1908

Vasan SS (2011) Semen analysis and sperm function tests: how much to
test? Indian J Urol 27(1):41-48

Velasquez M, Tanrikut C (2014) Surgical management of male infertility:
an update. Transl Androl Urol 3(1):64-76

@ Springer

Vermnet P, Aitken RJ, Drevet JR (2004) Antioxidant strategies in the epi-
didymis. Mol Cell Endocrino 216(1-2):31-39

Vigeh M, Derek RS, Ping-Chi H (2011) How does lead induce male
infertility? Iran J Reprod Med 9(1):1-8

Virtanen HE, Rajpert-De ME, Main KM, Skakkebaek NE, Toppari J
(2005) Testicular dysgenesis syndrome and the development and
occurrence of male reproductive disorders. Toxicol Appl
Pharmacol 207(2 Suppl):501-505

Wabe NT (2011) Chemistry, pharmacology, and toxicology of khat (catha
edulis forsk): a review. Addict Health 3(3-4):137-149

Walczak-Jedrzejowska R, Jan KW, Jolanta S (2012) The role of oxidative
stress and antioxidants in male fertility. Central European Journal of
Urology 66(1):60-65

Wang XR, Overstreet JW, Todd H, Qiu Q, Yang JH, Wang SY, Xu XP,
Lasley BL (1999) Urinary follicle stimulating hormone can be used
as a biomarker to assess male reproductive function. Asian J Androl
1(1-2):67-72

Wankeu-Nya M, Adrian F, Stefana B, Pierre W, Horea M, Albert K
(2013) Dracaena arborea alleviates ultra-structural spermatogenic
alterations in streptozotocin-induced diabetic rats. BMC
Complement Altern Med 13:71

Watcho P, Wankeu-Nya M, Nguelefack BT, Léon T, Rémy T, Albert K
(2007) Prosexual effects of Dracaena Arborea (wild) link
(Dracaenaceae) in sexually experienced male rats. Pharmacology
on line 1:400419

Weber RF, Dohle GR, Romijn JC (2005) Clinical laboratory evaluation of
male subfertility. Adv Clin Chem 40:317-364

Wespes E (2014) Vasectomy in male contraception and its reversal. Eur
Urol Suppl 3(4:68-72

Whirledge S, John A (2010) Cidlowski, glucocorticoids, stress, and fer-
tility. Minerva Endocrinol 35(2):109-125

Wolf HG (1995) Fertil Steril 63:1143-1157

Wolff H (1995) The biologic significance of white blood cells in semen.
Fertil Steril 63(6):1143-1157

Wong WY, Thomas CM, Merkus JM, Zielhuis GA, Steegers-Theunissen
RP (2000) Male factor subfertility: possible causes and the impact of
nutritional factors. Fertil Steril 73(3):435-442

Wong WY, Merkus HM, Thomas CM, Menkveld R, Zielhuis GA,
Steegers-Theunissen RP (2002) Effects of folic acid and zinc sulfate
on male factor subfertility: a double blind, randomized, placebo
controlled trial. Fertil Steril 77(3):491-498

Wood HM, Elder JS (2009) Cryptorchidism and testicular cancer: sepa-
rating fact from fiction. J Urol 181(2):452—461

World Health Organisation (2000) WHO manual for the standardized
investigation and diagnosis of the infertile couple. Cambridge
University Press, Cambridge

World Health Organization (2010) WHO Laboratory manual for the ex-
amination and processing of human semen, 5th edn. Cambridge
University Press, Cambridge

Wosnitzer M, Goldstein M, Hardy MP (2014) Review of azoospermia.
Spermatogenesis 4:¢28218

Xiang Y, Luo P, Cao Y, Yang ZW (2013) Long-term effect of vasectomy
on spermatogenesis in men: a morphometric study. Asian J Androl
15(3):434-436

Yang WM, Chang MS, Park SK (2008) Effects of Psoralea corylifolia on
the cAMP-responsive element modulator (CREM) expression and
spermatogenesis in rats. J Ethnopharmacol 117(3):503-506

Yavetz H, Yogev L, Hauser R, Lessing JB, Paz G, Homonnai ZT (1994)
Retrograde ejaculation. Hum Reprod 9(3):381-386

Yeh KY, Pu HF, Kaphle K, Lin SF, Wu LS, Lin JH, Tsai YF (2008)
Ginkgo biloba Extract enhances male copulatory behavior and re-
duces serum prolactin levels in rats. Horm Behav 53(1):225-231



Male infertility: causes, diagnosis and treatment

109

Zaman S, Sibgha ZA, Shoaib K (2009) Evaluation of effects of clomiphene
citrate on serum testosterone & FSH levels and seminal parameters in
parameters in idiopathic oligospermia. Biomedica 25:48-51

Zangbar MS, Keshtgar S, Zolghadri J, Gharesi-Fard B (2016) Antisperm
protein targets in azoospermia men. J Human Reprod Sci 9(1):47—
52

Zhang X, Friedl MA, Crystal BS, Alan HS, John CFH, Feng G, Bradley
CR, Alfredo H (2003) Monitoring vegetation phenology using
MODIS. Remote Sens Environ 84(3):471-475

Zheng BL, He K, Kim CH, Rogers L, Shao Y, Huang ZY, Lu Y, Yan SJ,
Qien LC, Zheng QY (2000) Effect of a lipidic extractfrom Lepidium
meyenii on sexual behavior in mice and rats. Urology 55(4):598—
602

Zorgniotti AW, Macleod J (1973) Studies in temperature, human semen
quality, and varicocele. Fertil. Steril 24(11):854-863

@ Springer



	Classification, causes, diagnosis and treatment of male �infertility: a review
	Abstract
	Introduction
	Classification
	Azoospermia (AS)
	Obstructive infertility (OI)
	Non-obstructive infertility (NOI)

	Coital infertility (CI)

	Causes of male infertility
	Causes of obstructive infertility
	Ejaculatory duct obstruction (EDO)
	Epididymal obstruction
	Vasectomy

	Causes of non-obstructive infertility
	Cryptorchidism
	Testicular torsion (TT)
	Testicular trauma
	Testicular cancer
	Varicocele
	Genetic factors
	Hormonal imbalance
	Immunologic infertility

	Causes of coital infertility
	Penile deformities
	Premature ejaculation (PE)
	Retrograde ejaculation (ReE)
	Anejaculation (AnE)

	Other causes of male infertility
	Age
	Genital tract infections (GTI)
	Sexually transmitted diseases (STDs)
	Malnutrition
	Psychological stress
	Drugs
	Chemical agents
	Excessive heat
	Smoking
	Alcohol
	Obesity
	Oxidative stress


	Diagnostic tools for male infertility
	Physical examination
	Semen analysis
	Hormone tests
	Testicular biopsy (TBO)
	Urine test

	Treatment
	Pharmacological treatment
	Hormonal treatment
	Dopamine agonists
	Estrogen receptor antagonist and aromatase inhibitors (ARInh)
	Androgens
	Antioxidants

	Enzymatic antioxidants
	Anti-inflammatory therapy
	Antibiotics
	Alpha-adrenergic agonists

	Non-pharmacological treatment (surgical treatment)
	Assisted reproductive technologies (ART)
	Varicocelectomy
	Vasoepididymostomy (VE)
	Vasovasostomy (VV)
	Microsurgical epididymal sperm aspiration/testicular sperm extraction (MESA/�TESE)

	Combination therapy
	Ethno-pharmacological treatment

	Conclusion
	References


