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in patients to improve fertilization and pregnancy rates in subfertile males with idiopathic oligoasthenoteratozoospermia 
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impaired spermatogenesis leading to the poor semen parameters and increased DNA damage and apoptosis in iOAT. 
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most established pharmacotherapeutic agent to treat iOAT, as evidence and data concerning carnitine supplementation 
have been shown to be most consistent and relevant to the population of interest. Other therapies, such as combined 
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dosage required to improve semen parameters, fertilization rates and pregnancy outcomes in iOAT. 
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INTRODUCTION

Infertility is defined as the failure to achieve a 
pregnancy within one year of regular (at least three 
times per month) unprotected intercourse. It affects 
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40% of cases.[1] Infertility is regarded as ‘male factor’ 
when an alteration in sperm concentration and/or 
motility and/or morphology is present in at least one 
sample of two sperm analyses, which comply with 

the World Health Organization (WHO) 1999 guidelines, 
collected between one to four weeks apart.[2] Male infertility 
may be characterized by oligoasthenoteratozoospermia-
low sperm count with a high percentage of slow-moving 
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considered idiopathic, meaning that no cause can be found 
with common clinical, instrumental or laboratory methods. 
Treating idiopathic oligoasthenoteratozoospermia (iOAT) 
can be problematic--although a variety of drugs and dietary 
supplements are available, many are prescribed without any 
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In addition, although assisted reproductive techniques 
have been proposed as a possible solution for male factor 
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available, and have limited success.

This review article will discuss the causes of iOAT, the role 
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the current knowledge regarding pharmacotherapy in the 
medical management of this condition. 

IDIOPATHIC OLIGOASTHENOTERATOZOOSPERMIA

Idiopathic oligoasthenoteratozoospermia is related to 
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defective spermatogenesis, the origin of which is unknown 
and often regarded as undetectable by common laboratory 
methods. This condition is characterized by necrosis and 
apoptosis of gametes (oligoteratozoospermia), reduction 
in the percentage of normal sperm forms, and impairment 
of sperm motility (asthenospermia).[3] In addition to sperm 
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of testosterone, follicle-stimulating hormone (FSH) 
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as: isolated astheno ± teratospermia (no alteration in 
semen concentration); moderate (sperm concentration 
<20×106/ mL and >5×106/mL); or severe (sperm concentration 
<5×106  mL). [3] 

A large number of iOAT  infertile patients have a normal 
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discernable cause of their subfertile status.[4,5]   Although 
hormonal abnormalities are not always evident, iOAT is 
sometimes associated with lower serum testosterone and 
inhibin levels and higher serum estradiol, LH and FSH 
levels. [6,7] These changes may also be age-related as semen 
volume and sperm motility are seen to continuously decrease 
from 22 to 80 years of age, while sperm concentration is 
not affected.[8]
 V��*��X��������
 ���������
 ���	�������

in post-testicular organs such as the epididymis may be 
implicated in iOAT by altering the DNA methylation of 
gametes.[9] Methylation mediates transcriptional repression 
by recruiting histone deacetylase. Genes must undergo 
demethylation in order for gene transcription to occur.[10] 
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due to herpes virus, adeno-associated virus and Chlamydia 
trachomatis (CT), have been linked to iOAT.[11,12] The 
prevalence of asymptomatic CT has been estimated at 
20% in men with iOAT.[13,14] As this percentage is higher 
than in the control population, asymptomatic CT infection 
has been regarded by some as a cause of iOAT. However, 
other researchers have found the CT prevalence (of 
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subjects.[15] In general, male infertility appears to have a 
familial occurrence, especially among brothers and maternal 
uncles, who often have normal blood levels of FSH and 
LH.[16] An autosomal recessive mode of inheritance has been 
suggested. [17] A genetic etiology is currently considered the 
most acceptable theory.

THE ROLE OF OXIDATIVE STRESS IN IDIOPATHIC 
OLIGOASTHENOTERATOZOOSPERMIA
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at least one unpaired electron, rendering them highly 
unstable and highly reactive in the presence of lipids, 
amino acids and nucleic acids.[18] At physiologic levels, ROS 
are essential for normal reproductive function, acting as 
metabolic intermediates in the metabolism of prostanoid, 
in the regulation of vascular tone, in gene regulation, and 

in facilitated sperm capacitation and acrosome reaction. 
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effects.[18] The main source of ROS production in seminal 
plasma is leukocytes and immature spermatozoa. Spermatids 
and mature spermatozoa are deemed highly sensitive to 
ROS because their membranes are particularly rich in 
polyunsaturated lipids.[19] It is not known at which point 
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within semen (during the time required for liquefaction), 
in the epididymis (where spermatozoa are stored before 
ejaculation), or in the testis. By altering membrane integrity, 
ROS may impair sperm motility and morphology and can 
lead to sperm cell death.[20]
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capacity of seminal plasma represents the sum of the 
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weight substances (a-tocopherol, b-carotene, ascorbate, 
urate) and transition metal chelators (transferrin, lactoferrin, 
ceruloplasmin).[21] Impaired spermatogenesis leads to 
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found in the seminiferous tubules and seminal plasma 
of most patients with iOAT.[22-25] The concentration of 
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was found to be almost twice as high in sperm pellet 
suspensions of asthenospermic and oligoasthenospermic 
patients compared to normospermic males.[24] Kobayashi 
demonstrated that the in vitro
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semen samples led to improved sperm motility and a decrease 
in MDA concentration.[26]
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sperm DNA fragmentation and apoptosis.[27] Intracellular 
zinc modulates the levels of pro-apoptotic p53, p21 and bcl 2 
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In a study by Omu et al., the antiapoptotic protein Bcl-2 
���
 ���	
 ������
 	���	��	�
 ��
 �����+����	����
 ����
 ��
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oligozoospermia and asthenozoospermia.[27] Apoptosis 
and markers of programmed cell death are inversely 
correlated with sperm motility,[30] morphology, vitality 
and concentration.[30,31]
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a programmed cell death inhibitor, has been correlated 
with increased severity of iOAT. However, it should be 
noted that increased apoptosis is implicated in several 
types of OAT, including that associated with hormonal 
infertilities,[32] anti-sperm antibody-associated infertility, 
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varicocele, testicular torsion[33] and inflammation. [34] 
Therefore, accentuated programmed cell death is not 
pathognomonic for iOAT. Several studies have shown 
that, in addition to an increased susceptibility to apoptosis 
and DNA fragmentation, spermatozoa from OAT patients 
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dysfunction.[35]
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been observed in asthenospermic infertile men[36] and 
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apoptotic sperm cells.[38-41]

ANTIOXIDANT TREATMENT OF IOAT

Medical treatment for male infertility can often be a 
frustrating problem because it is a multifactorial disorder 
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majority.[3] Unlike with genetic factors, nutritional factors can 
be changed by altering the patient's diet. Pharmacotherapy 
for iOAT consists of oral supplementation with hormones 
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semen parameters. Increased sperm concentration in men 
with OAT has been associated with a disproportionately 
higher fecundability.[42] Treatments that improve sperm 
concentration will result in stronger probability of 
conception when the initial sperm count is low, rather 
than high.[43] Therefore, selecting patients with iOAT who 
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sperm parameters. 
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several medical indications including male factor infertility, 
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effects.[44] It is unknown whether ROS production can be 
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abstinence time and other confounding factors must also 
be considered. In addition, there are no reliable, predictive 
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methods such as chemiluminescence assays, cytochrome-c 
and nitroblue tetrazolium reduction, flow cytometry, 
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acid-reactive substances, isoprostane, DNA damage and total 
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supplementation.[45]

Men with iOAT are likely to be prescribed a number of 
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is sparse. In the absence of approved and effective medical 
treatment for iOAT, certain medications continue to be 
prescribed based purely on their rationale and the fact 
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active, it should improve sperm parameters and pregnancy 
rates in at least one blind, prospective, placebo-controlled 
trial; more of these trials from independent groups are 
needed in order to define a drug as unquestionably 
active.[46] The Grading of Recommendations, Assessment, 
Development and Evaluations (GRADE) working group 
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making judgments regarding the quality of evidence and 
strength of recommendations.[47] A scoring system based 
on this framework[48] was used by us to evaluate each 
pharmacotherapeutic agent based on the current available 
evidence regarding its effectiveness in the treatment of iOAT. 
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within the component studies, the consistency of results 
across different studies, how generalizable the research 
results are to the wider patient base, and how effective 
the treatments have been shown to be. All treatment 
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the quality of the evidence: high, moderate, low or very 
low [Table 1]. We believe this approach may give clinicians 
a clear view of the evidence relating to key treatment 
interventions.

HORMONE PHARMACOTHERAPY

The reproductive tract microenvironment of men with 
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dependent epididymal and accessory gland function[49] 
may be boosted by androgen stimulation.[50]
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��	���	��[51] as it acts 
on hypothalamic receptor sites to stimulate gonadotropin 
release.[52] Furthermore, it affects Leydig cell function to 
increase tubular and epididymal 5a-dihydrotestosterone. 
Willis et al., conducted a single-blind placebo-controlled 
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failed to significantly improve sperm count, although 
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study by Vanderkerckove et al�(
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patients with iOAT.[54] Interestingly, Comhaire et al., found 
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rates in the groups where the pre-treatment pregnancy rate 
was the lowest.[43]
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quantity and quality. Previous studies have shown that 
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and Testosterone undecanoate promote pituitary and Leydig 
cell activity in men with idiopathic oligozoospermia.[55] 
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mainly on epididymal function, improving sperm motility, 
morphology and fertilization capacity.[55-57] Androgens 
are given as a safeguard against possible disturbances of 
synthesis, metabolism and binding of these steroids, which is 
often implicated in the infertility associated with iOAT.[58-60] 
Adamopoulos et al. conducted a randomized control trial and 
found that this combined regimen produced a satisfactory 
improvement in total sperm number, motility and functional 
��	��
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 �������[50] Follicle-
stimulating hormone (FSH) has been shown to stimulate 
spermatogenesis in an animal model. Administration of 
a high dose of FSH was seen to be particularly promising 
for improving disturbed sperm structure.[61,62] Based on 
this, various attempts have been made to increase sperm 
production in patients with OAT by administering FSH, 
but the results are still controversial. The subjects of an 
uncontrolled study by Ben-Rafael et al., demonstrated both 
an increased pregnancy rate and improved classical semen 
parameters,[63] whereas other uncontrolled studies have 
shown only improved semen parameters.[64-66] Randomized 
controlled trials by Kamische et al., and Foresta et al., 
failed to demonstrate improvement in sperm parameters 
or pregnancy rates. However, testicular volume and DNA 
condensation increased, which suggests a potential role 
for FSH in the treatment of iOAT. Another randomized 
controlled trial by Baccetti et al., reported that FSH therapy 
�	�
��
�
�����-���
������	�	��
��
��	��
������������	
���

increased probability of embryo implantation, as evidenced 
by higher pregnancy rates in the partners of the treated 
patients.[67] However, as patients with iOAT are a highly 
heterogeneous group, not all patients are likely to respond 
to hormone therapy.  

CARNITINES
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carnitine may play a role in sperm energy metabolism, 
providing the primary fuel for sperm motility via post-

Table 1: Scoring and evaluation of the quality of 
evidence regarding antioxidant therapy in idiopathic 
oligoasthenoteratozoospermia
Antioxidant GRADE score Quality of evidence
Tamoxifen 2 Low

FSH 2 Low

Selenium 2 Low

Vitamin E 2 Low

Vitamin E and C 3 Moderate

Carnitine 4 High

Zinc 3 Moderate

Tranilast 2 Low
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and L-acetyl carnitine content during epididymal passage; this 
is concurrent with the acquisition of motility.[68] Carnitines 
accumulate in the epididymis in both free and acetylated forms 
and are used by spermatozoa for mitochondrial b*���������

of long chain fatty acids, this being the principal shuttle and 
transfer system of the acyl to the mitochondrial CoA.[69,70] 
Carnitines enhance the cellular energetics in mitochondria 
by facilitating the entry and utilization of free fatty acids 
within the mitochondria and also restore the phospholipid 
composition of mitochondrial membranes by decreasing 
�����
 ���
 ����������[71-73] Carnitine protects sperm DNA 
and cell membranes from free radical-induced damage 
and apoptosis[72,74,75,76] and has been correlated with sperm 
parameters such as concentration and motility, which relate 
to higher fecundity.[77,78] The initiation of sperm motility 
is thought to occur in parallel to an increase in carnitine 
concentration in the epididymal lumen and L-acetyl-
carnitine in spermatozoa.[68,79,80] The degree of acetylation of 
carnitine was shown to be greater in motile than in immotile 
spermatozoa. [81]
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defective sperm motion parameters were shown to have a 
reduced L-acetyl-carnitine/L-carnitine ratio.[82] 

The results of preliminary, uncontrolled studies[83-85] suggest 
that oral carnitine supplementation has a favorable effect 
on sperm motion characteristics of men with iOAT. A daily 
carnitine dose of 3 g given for four months[83] or for three 
months[84]
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motility from baseline (pretreatment) levels. A higher dose 
of 4 g per day over a shorter treatment duration (two months) 
increased progressive sperm motility in 15 of 20 patients. 
This effect was more pronounced in seven patients whose 
partners achieved pregnancy during treatment and follow-
up. The utility of carnitine to improve sperm motility of 
patients with iOAT is supported by more recent, randomized 
controlled trials in which 2 g carnitine was administered 
daily.[72,74,75]
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was seen in the groups with lower baseline motility.[72,74] 
Therefore, carnitine’s action may differ depending on the 
pretreatment semen characteristics. Studies conducted by 
Lenzi et al., failed to demonstrate any improvement in 
morphology.[72,74] which suggests that carnitine’s effects 
are post-testicular. Conversely, Cavallini et al., reported 
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of therapy.[75] In all of the studies, there was no further 
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demonstrating that the treatment effects were stable.

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

The tubuloseminal plasma of OAT patients has been shown 
��
	������
	�	���	�
�	�	��
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��������������[86,87] Treatment 
with low-dose NSAIDs was shown to improve sperm quality 
and fertility in an animal model.[88] Interestingly, carnitine 
administration was reported to promote the accumulation 

of prostaglandin E2 in seminal fluid.[89] Therefore, the 
concomitant administration of NSAIDs with carnitines 
may have a complementary mechanism that facilitates the 
positive effects of carnitine therapy while counteracting 
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for physiologic sperm functioning. Although long-term 
treatment with NSAIDs at low doses has been associated 
with improved sperm quality and fertility,[88] in vitro 
	��	���	���
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may inhibit sperm motility.[90] NSAIDs administered via a 
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direct effect on seminal plasma due to rectal-prostatic 
lymphatic pathways. [91] A 30 mg suppository of the NSAID 
$��������
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motility and morphology and pregnancy rates compared 
to placebo and to the two forms of carnitines alone.[75] 
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prospective controlled trials, and thus, this drug combination 
is likely to be considered effective.

VITAMIN C AND E

Vitamin E (a-tocopherol) is one of the most important 
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in the cell membranes. It is thought to interrupt the 
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radicals generated during the univalent reduction of 
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enzymes.[92,93] Vitamin E acts by breaking pathological, 
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confers its protective effects by shielding sperm membrane 
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in vivo to treat a variety of diseases.[94] The results of in 
vitro
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as well as enhance the sperm performance in the hamster 
egg penetration assay.[95] In contrast to an earlier study 
by Giovenco et al., in which patients failed to show any 
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concentration and increased motility. Vitamin E treatment 
greatly decreased the MDA concentration in spermatozoa 
down to normospermic levels, and this change in levels 
seemed to be a good predictor of pregnancy in the patients' 
spouses.[24] 

Vitamin C (ascorbic acid) is a water-soluble ROS scavenger 
with high potency. It is found in concentrations 10fold 
higher in seminal plasma than in serum.[97,98] Ascorbic 
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acid protects human spermatozoa against endogenous 
��������	
`V�
�����	�[99]
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concentrations have been observed in poor semen samples 
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 	�	��
 !�%�[100] Seminal plasma ascorbic 
acid concentrations have been positively correlated with 
percentage of morphologically normal spermatozoa.[101] 
Therefore, vitamin C supplementation has been assessed for 
its potential as an oral supplement, along with vitamin E, in 
the treatment of idiopathic male infertility. The combined 
hydrophilicity and lipophilicity of vitamins C and E has 
been hypothesized to act synergistically in vivo to reduce 
�	���������	
 ����Z
 ��
 ��	�����+���[102] A randomized 
controlled double-blind study by Rolf et al., showed that 
high-dose oral treatment with vitamin C and E for 56 
days did not improve semen parameters, sperm survival 
or pregnancy rates in iOAT.[103] Although studies have 
not demonstrated vitamin E and C to be effective,[96,103-105] 
prospective controlled clinical studies should be carried out 
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SELENIUM

Selenium (Se) is an essential element for normal testicular 
development, spermatogenesis, and spermatozoa motility 
and function.[106]
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improve male fertility and semen quality in humans is 
still controversial. The role of Se could be mediated via 
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�"Cx"��[107] and the sperm capsular 
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[108] There are at least 
25 selenoproteins in the human body, and they help maintain 
sperm structure integrity. [106,109] The best-characterized 
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motility, breakage at the midpiece level[110,111] and increased 
incidence of sperm-shape abnormalities, mostly of the 
sperm head.[112] This is evidenced by studies that reported 
a significant correlation between Se levels in seminal 
plasma and the percentage of morphologically normal 
sperm in a sample.[113]
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positive correlation levels between sperm concentration and 
seminal plasma Se in patients consulting for infertility. [114,115] 
However, such relationships between Se levels in semen or 
seminal plasma and sperm concentration or motility were 
not observed by other investigators.[116,117]

The effectiveness of combined treatment with selenium 
and vitamin E in treatment of iOAT has been studied 
since Vitamin E is well known to work in synergy with 
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 ��
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 �����	���������[118,119] A prospective, 
uncontrolled study reported that this drug combination 
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improvements in sperm concentration were documented, 

and no pregnancies were achieved, the better sperm motion 
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enzyme activity.[120]
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by a more recent randomized controlled trial in which 
vitamin E and selenium improved sperm motility and lipid 
�	����������
���Z	���[121] 

N-ACETYL CYSTEINE 

N-acetyl cysteine (NAC) is a derivative of the naturally-
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properties. As it is a precursor of glutathione (GSH), NAC 
works to increase the concentration of this endogenous 
reducing agent while also directly alleviating OS by 
scavenging free radicals.[122]
��	
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have been observed to play an important role in germ cell 
survival in human seminiferous tubules in vitro.[123] Oeda et 
al., found that incubating semen samples with NAC for 20 
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sperm motility.[124] An uncontrolled study by Comhaire et 
al., found that NAC improved sperm concentration and 
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�	�����(
����	
�	�����
!�%
���
���������
��

sperm DNA. However, NAC did not appear to have an effect 
on motility and morphology.[125] 
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trial by Safarinejad et al., reported that NAC with selenium 
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and percent normal morphology. By the end of a 26-week 
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combined treatment group and in those patients receiving 
selenium alone, compared to placebo. Furthermore, 
����������
 ��	���	��
 �	�
 ��
 �����-�����
 �	��	�
 ��	��

parameters than treatment with only selenium.[126] 

ZINC AND FOLIC ACID

~��
 ��	����
 ���
 �	��	
 ����
 ��
 ��	�	�����
 ��������	

stress, apoptosis and sperm DNA fragmentation. Seminal 
plasma zinc concentrations have been demonstrated to 
����	�
�����-�����
�	��		�
�	����	
���
����	����	
�	��[127] 
Zinc may promote male fertility by conferring protection 
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partial defects of the inner dynein arms of microtubular 
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poorly formed or absent midpiece.[27] Prospective studies 
show an improvement of sperm concentration,[128-130] 
progressive motility, sperm integrity and pregnancy rates 
in subfertile iOAT patients after zinc supplementation. In 
a recent randomized controlled trial by Omu et al., zinc 
therapy in 11 men with iOAT was shown to yield various 
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form of Zn-Copper-SOD, increased seminal Bcl-2, decreased 
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with immunoglobulin G, decreased DNA fragmentation 
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cytokine interleukin-4 . Zinc therapy led to improved 
sperm parameters, although the improvements were not 
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�����-����[27] Therefore, zinc may be useful in 
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membrane and DNA damage. 

Zinc and folic acid are both essential for transfer RNA and 
DNA synthesis. However, the underlying mechanisms by 
which these micronutrients may affect spermatogenesis 
are not known.[131] According to the results of a study 
where this combined regimen led to an increase in sperm 
concentration, zinc and folic acid treatment were seen 
to have an endocrine-independent mechanism as FSH, 
testosterone and inhibin levels remained unaltered.[132] 
However, other studies have failed to demonstrate any 
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acid between fertile and subfertile males.[133,134] Landau et al., 
reported that daily supplementation with 10 mg of folic acid 
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in normospermic or iOAT men.[135] Animal in vivo and in 
vitro
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absorption and metabolism of dietary folate.[136- 138] A recent 
double-blind randomized controlled trial was conducted 
to assess whether zinc and folate supplementation work 
synergistically to improve semen quality.[139] Folic acid was 
given at a daily dose of 5 mg, and zinc sulfate was given 
at a daily dose of 66 mg. Subfertile men demonstrated 
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and a minor increase of 4% in abnormal spermatozoa. 
A similar trend was observed in fertile men. However, 
whether the improvement in sperm concentration observed 
after administration of folic acid and zinc will lead to an 
increase in pregnancy rates remains to be established. Before 
widescale implementation of combined zinc and folic acid 
administration, we recommend that a larger randomized, 
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compounds be done. 

MAST CELL STABILIZERS

Maseki et al�(
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of infertile males, indicating that there is a relationship 
between mast cell proliferation and testicular 
dysfunction. [140] Testicular biopsy samples show that mast 
cell counts are higher in men with idiopathic infertility 
than in normospermic men.[141,142] Hashimoto et al., 
demonstrated that the number of mast cells was increased 
not only in the interstitium but also in the lamina propria 
of the seminiferous tubules in the idiopathic infertile testes.
[143] The administration of a mast cell blocking agent was 
reported to have positive effects on the semen parameters 
of infertile men in a pilot study.[144]

Mast cell blocking agents inhibit the production or release of 
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cells and macrophages. These anti-inflammatory and 
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stress by suppressing the production of prostaglandins and 
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of monocytes. Administration of the mast cell stabilizer, 
tranilast, has been reported to lead to the appearance of 
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azoospermia within a year of treatment.[145] 

Yamamoto et al., conducted a controlled, single-blind study 
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rate from 0% in the placebo group to 26.8% in men with 
idiopathic severe oligozoospermia treated with 200 mg of 
tranilast per day for three months. The mast cell blocker 
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sperm motility, and total motile sperm count. However, 
the two groups did not differ in terms of seminal volume 
and normal sperm morphology.[146] Hibi et al., performed 
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using the same dosage and duration of tranilast treatment 
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increased sperm concentration, although there was no 
change in motility, morphology or pregnancy rates when 
compared to placebo. Another study by Hibi et al. further 
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benefit in iOAT. However, this improvement was not 
sustained after discontinuation of therapy.[147]  

LYCOPENE

Lycopene is a naturally synthesized carotenoid found in 
fruits and vegetables and is an important component of 
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It has been found to have the highest physical quenching 
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higher than that of beta carotene.[148] Lycopene is found in 
high concentrations in the testes and seminal plasma. Levels 
tend to be lower in men suffering from infertility. Gupta and 
Kumar[149] evaluated the effect of oral lycopene therapy in 30 
men with iOAT. A 200 mg dose of lycopene, twice a day for 
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the sperm concentration for 66% of patients and motility in 
53%. However, those with baseline sperm concentration less 
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response to therapy, whereas higher baseline concentrations 
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controlled trials are required to establish the indications for 
lycopene therapy in iOAT.

PENTOXIFYLLINE
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production[150,151] and to preserve sperm motility in vitro[152] 
and improve semen parameters in vivo.[153,154] Tesarik et al., 
demonstrated that in unselected asthenospermic patients, 
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as curvilinear velocity, path velocity and beat cross frequency 
but did not increase the percentage of motile spermatozoa. [155] 
Okada et al., studied the effects of in vitro and in vivo 
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select asthenospermic patients whose spermatozoa produced 
detectable steady state levels of ROS. Treatment decreased 
ROS formation and preserved sperm motion parameters in 
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a low dosage, whereas a high dosage was seen to increase 
sperm motility and some sperm motion parameters without 
altering sperm fertilizing ability.

ADRENERGIC ANTAGONISTS

Although there is no clear pathophysiological basis for 
the use of a-blocking agents, they have been studied for 
their effects in the treatment of iOAT.[156] Two placebo-
controlled trials demonstrated an improvement in sperm 
concentration but not of ejaculate volume, morphology, 
motility or pregnancy rates in the treatment group.[157,158] 

CONCLUSION

Various methods of assisted reproduction have been 
proposed as a possible solution for male factor infertility. 
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research in sperm function, they have also hindered the 
development of new strategies for male factor infertility 
therapy. Assisted reproductive technology is not universally 
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pharmacological agent that has a low cost and satisfactory 
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in iOAT. 

The pharmacological treatment of iOAT has yet to be 
standardized. Unfortunately, many drugs are currently 
used without any rationale: such therapies are often 
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any improvements that do occur in semen parameters may 
be due to other unrelated reasons. Seasonal.[159] regional,[160] 
and racial[161] differences in sperm count and quality make 
it difficult to consider iOAT data as absolutely valid. 
Furthermore, the available forms of treatment have mostly 
produced only marginally satisfactory responses, even in the 
best of proper trials. This inadequacy relates to the fact that 
iOAT is a syndrome that has a number of different etiologies, 
and only some subsets will respond favorably to treatment, 
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Routine laboratory investigation and semen analyses are 
unable to delineate iOAT subgroups according to etiology. 
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studies could also arise from differences in the methodology 
of study design and semen analysis, andrological history 
and demographic characteristics of the study population. 
We sought to overcome this issue by employing a scoring 
system that allowed us to rank the quality of the overall 
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iOAT. Future randomized controlled trials are needed with 
larger sample sizes and with selection criteria to identify and 
study different iOAT subgroups.

REFERENCES

1. Nieschlag E, Behre HM, editors. Andrology. Male reproductive health 
and dysfunction. Berlin: Springer; 1996. p. 4-18.

2. World Health Organization. WHO laboratory manual for the 
examination of human semen and semen-cervical mucus interaction, 
4th ed. Cambridge: Cambridge University Press; 1999. p. 1-86.

3. Bonanomi M, Lucente G, Silvestrini B. Male fertility: core chemical 
structure in pharmacological research. Contraception 2002;65:317-20.

4. Strehler E, Capitani S, Collodel G, De Santo M, Moretti E, Piomboni 
P, et al. Submicroscopic mathematical evaluation of spermatozoa in 
assisted reproduction. I. Intracytoplasmic sperm injection. (Notulae 
seminologicae 6). J Submicrosc Cytol Pathol 1995;27:573-86.

5. Bartoov B, Berkovitz A, Eltes F. Selection of spermatozoa with normal 
nuclei to improve the pregnancy rate with intracytoplasmic sperm 
injection. N Engl J Med 2001;345:1067-8.

6. Yanushpolsky EH, Politch JA, Hill JA, Anderson DJ. Is leukocytospermia 
clinically relevant? Fertil Steril 1996;66:822-5.

7. Cheng KC, Cahill DS, Kasai H, Nishimura S, Loeb LA. 8-Hydroxyguanine, 
an abundant form of oxidative DNA damage, causes G----T and A----C 
substitutions. J Biol Chem 1992;267:166-72.

8. Eskenazi B, Wyrobek AJ, Sloter E, Kidd SA, Moore L, Young S, et al. 
The association of age and semen quality in healthy men. Hum Reprod 
2003;18:447-54.

9. Ariel M, Cedar H, McCarrey J. Developmental changes in methylation 
of spermatogenesis-specific genes include reprogramming in the 
epididymis. Nat Genet 1994;7:59-63.

10. Nan X, Campoy FJ, Bird A. MeCP2 is a transcriptional repressor with 
abundant binding sites in genomic chromatin. Cell 1997;88:471-8.

11. Erles K, Rohde V, Thaele M, Roth S, Edler L, Schlehofer JR. DNA of 
adeno-associated virus (AAV) in testicular tissue and in abnormal semen 
samples. Hum Reprod 2001;16:2333-7.

12. Kapranos N, Petrakou E, Anastasiadou C, Kotronias D. Detection of 
herpes simplex virus, cytomegalovirus, and Epstein-Barr virus in the 
semen of men attending an infertility clinic. Fertil Steril 2003;71: 
1556-70.

13. Veznik Z, Pospisil L, Svecova D, Zajicova A, Unzeitig V. Chlamydiae in 
the ejaculate: their influence on the quality and morphology of sperm. 
Acta Obstet Gynecol Scand 2004;83:656-60.

14. Penna Videaú S, Cermeño Vivas J, Salazar N. IgA antibodies to Chlamydia 
trachomatis and seminal parameters in asymptomatic infertile males. 
Arch Androl 2001;46:189-95.

15. Bollmann R, Engel S, Petzoldt R, Göbel UB. Chlamydia trachomatis 
in andrologic patients--direct and indirect detection. nfection 
2001;29:113-8.

16. Younglai E, Collins JA, Foster WG. Canadian semen quality: an analysis 
of sperm density among eleven academic fertility centers. Fertil Steril 
1998;70:76-80.

17. Bujan L, Mansat A, Pontonnier F, Mieusset R. Time series analysis of 
sperm concentration in fertile men in Toulouse (France) between 1977 
and 1992. BMJ 1996;312:471-2.

���������	
�����	���	�����
�	�����������



82 Indian Journal of Urology, Jan-Mar 2011, Vol 27, Issue 1

18. Kefer JC, Agarwal A, Sabanegh E. Role of antioxidants in the treatment 
of male infertility. Int J Urol 2009;16:499-57.

19. Saleh RA, Agarwal A. Oxidative stress and male infertility: from research 
to clinical practice. J Androl 2002;23:737-62.

20. Aitken RJ. Free radicals, lipid peroxidation and sperm function. Reprod 
Fertil Dev 1995;7:659-68.

21. Mahfouz R, Sharma R, Sharma D, Sabanegh E, Agarwal A. Diagnostic 
value of the total antioxidant capacity (TAC) in human seminal plasma. 
Fertil Steril 2009;91:805-11.

22. Iwasaki A, Gagnon C. Formation of reactive oxygen species in 
spermatozoa of infertile patients. Fertil Steril 1992;57:409-16.

23. Agarwal A, Ikemoto I, Loughlin KR. Relationship of sperm parameters 
with levels of reactive oxygen species in semen specimens. J Urol 
1994;152:107-10.

24. Suleiman SA, Ali ME, Zaki ZM, el-Malik EM, Nasr MA. Lipid peroxidation 
and human sperm motility: protective role of vitamin E. J Androl 
1996;17:530-37.

25. Yeung CH, De Geyter C, De Geyter M, Nieschlag E. Production of 
reactive oxygen species by and hydrogen peroxide scavenging activity 
of spermatozoa in an IVF program. J Assist Reprod Genet 1996;13:495-
500.

26. Kobayashi T, Miyazuki T, Natori M. Nozawa S. Protective role of 
superoxide dismutase in human sperm motility: superoxide dismutase 
activity and lipid peroxide in human seminal plasma and spermatozoa. 
Hum Reprod 1991;6:987-91.

27. Omu AE, Al-Azemi MK, EO Kehinde, Anim JT, Oriowo MA, Mathew TC. 
Indications of the mechanisms envolved in improved sperm parameters 
by zinc therapy. Med Princ Pract 2008;17:108-16.

28. Niki E. Action of ascorbic acid as scavenger of active and stable oxygen 
radicals. Am J Clin Nutr 1991;54:1119-24.

29. Fraker PJ. Roles for cell death in zinc deficiency. J Nutr 2005;135:359-
62.

30. Mahfouz R, Sharma R, Thiyagarajan A, Kale V, Gupta S, Sabanegh E, 
et al. Semen characteristics and sperm DNA fragmentation in infertile 
men with low and high levels of seminal reactive oxygen species. Fertil 
Steril; 2010. (Epub ahead of print).

31. Shen HM, Dai J, Chia SE, Ong CN. Detection of apoptoic alterations in 
sperm in subfertile patients and their correlations with sperm quality. 
Hum Reprod 2002;17:1266-73.

32. Sinha Hikim AP, Swerdloff RS. Hormonal and genetic control of germ 
cells apoptosis in the testis. Rev Reprod 1999;4:38-47.

33. Said TM, Paasch U, Glander HJ, Agarwal A. Role of capases in male 
infertility. Hum Reprod Update 2004;10:39-51.

34. Shang XJ, Huang YF, Xiong CL, Xu JP, Yin L, Wang CC. Ureaplasma 
urealyticum infection and apoptosis of spermatogenetic cells. Asian J 
Androl 1999;1:127-9.

35. Liu CH, Tsao HM, Cheng TC, Wu HM, Huang CC, Chen CI, et al. 
DNA fragmentation, mitochondrial dysfunction and chromosomal 
aneuploidy in the spermatozoa of oligoasthenoteratozoospermic 
males. J Assist Reprod Genet 2004;21:119-26.

36. Sharma RK, Said T, Agarwal A. Sperm DNA damage and its clinical 
relevance in assessing reproductive outcome. Asian J Androl 
2004;6:139-48.

37. Paisley D, Banks S, Selfridge J, McLennan NF, Ritchie AM, McEwan C, 
et al. Male infertility and DNA damage in Doppel knockout and prion 
protein/Doppel double-knockout mice. Am J Pathol 2004;164:2279-88.

38. Boekelheide K, Fleming SL, Johnson JK, Patel SR, Schoenfeld HA. Role 
of Sertoli cells in injury-associated testicular germ cell apoptosis. Proc 
Soc Exp Biol Med 2000;225:105-15.

39. Villegas J, Schultz M, Soto L, Iglesias T, Miska W, Sanchez R. Influence of 
reactive oxygen species produced by activated leukocytes at the level of 
apoptosis in mature human spermatozoa. Fertil Steril 2005;83:635-42.

40. Henkel R, Kierspel E, Stalf T, Mehnert C, Menkveld R, Tinneberg HR, 
et al. Effect of reactive oxygen species produced by spermatozoa and 

leukocytes on sperm functions in non-leukocytospermic patients. Fertil 
Steril 2005;83:635-42.

41. Erkkila K, Pentikainen V, Wikstrom M, Parvinen M, Dunkel L. Partial 
oxygen pressure and mitochondrial permeability transition affect 
germ cell apoptosis in the human testis. J Clin Endocrinol Metab 
1999;84:4253-9.

42. Adamopoulos DA, Pappa A, Billa E, Nicopoulou S, Koukkou E, 
Michopoulos J. Effectiveness of combined tamoxifen citrate and 
testosterone undecanoate treatment in men with idiopathic 
oligozoospermia. Fertil Steril 2003;80:914-20.

43. Comhaire F. Clinical andrology: from evidence-base to ethics. The 
E-quintet in clinical andrology. Hum Reprod 2000;15:2067-71.

44. Meyers DG, Maloney PA, Weeks D. Safety of antioxidant vitamins. Arch 
Intern Med 1996;156:925-35.

45. Fnu D, Cocuzza M, Agarwal A. Should seminal oxidative stress 
measurement be offered routinely to men presenting for infertility 
evaluation? Endocr Pract 2008;14:484-91.

46. Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, et 
al. The revised consort statement for reporting randomized trials: 
explanation and elaboration. Ann Intern Med 2001;134:663-94.

47. Schunemann HJ, Stanulla M, Brozek JL, Guyatt GG. Rating the quality 
of evidence and making recommendations: a guide to the spectrum of 
clinical research. In: Crowther MA, Ginsberg J, Schunemann HJ, Meyer 
RM, Lottenberg R, editors. Evidence-based hematology. Oslo, Norway: 
Blackwell Publishing, 2008. P. 3-9.

48. http://clinicalevidence.bmj.com/ceweb/about/about-grade.jsp
49. Smals AG, Pieters GF, Drayer JI, Boers GH, Benraad TJ, Kloppenborg 

PW. Tamoxifen suppresses gonadotropin-induced 17 alpha-
hydroxyprogesterone accumulation in normal men. J Clin Endocrinol 
Metab 1980;52:1026-9.

50. Adamopoulos DA. Medical treatment of idiopathic oligozoospermia 
and male factor subfertility. Asian J Androl 2000;2:25-32.

51. Vermeulen A, Comhaire F. Hormonal effects of an antiestrogen, 
tamoxifen, in normal and oligospermic men. Fertil Steril 1978;29:320-7.

52. Harper MJK, Walpole AL. Contrasting endocrine activities of cis and 
trans isomers in a series of substituted triphenylethylenes. Nature 
1966;212:87.

53. Willis KJ, London DR, Bevis MA, Butt WR, Lynch SS, Holder G. Hormonal 
effects of tamoxifen in oligospermic men. J Endocrinol 1977;73:171-8.

54. Vandekerckove P, Lilford R, Vail A, Hughes E. Clomiphene or tamoxifen 
for idiopathic oligo/asthenospermia. Cochrane Database Syst Rev 
2000;2:CD000151.

55. Adamopoulos DA, Nicopoulou S, Kapolla N, Vassilopoulos P, 
Karamertzanis M, Kontogeorgos L. Endocrine effects of testosterone 
undecanoate as a supplementary treatment to menopausal 
gonadotropins or tamoxifen citrate in idiopathic oligozoospermia. 
Fertil Steril 1995;64:818-24.

56. World Health Organization. Mesterolone and idiopathic male infertility: 
a double-blind-placebo-controlled trial. Andrologia 1989;21:76-82.

57. Abdelmassih R, Dhont M, Comhaire F. In vitro Pilot study with 120 
mg andriol treatment for couples with a low fertilization rate during 
fertilization. Hum Reprod 1992;7:267-8.

58. Glass AR, Vigersky RA. Leydig cell function in idiopathic oligozoospermia. 
Fertil Steril 1980;34:144-7.

59. Giagulli VA, Vermeulen A. Leydig cell function in infertile men with 
idiopathic oligospermic infertility. J Clin Endocrinol Metab 1988;66:62-5.

60. Aiman J, Griffin JE, Gazak JM, Wilson JD, MacDonald PC. Androgen 
insensitivity as a cause of infertility in otherwise normal men. N Engl 
J Med 1979;300:223-7.

61. van Alphen MMA, van de Kant HJG, de Rooij DG. Follicle stimulating 
hormone stimulates spermatogenesis in the adult monkey. 
Endocrinology 1988;123:1449-55.

62. Weinbauer GF, Gromoll J, Simoni M, Nieschlag E. Physiology of 
testicular function. In: Nieschlag E, Behre HM, editors. Andrology: Male 

���������	
�����	���	�����
�	�����������



Indian Journal of Urology, Jan-Mar 2011, Vol 27, Issue 1 83

Reproductive Health and Dysfunction. Springer Publishing, Heidelberg: 
1999. p. 25-54.

63. Ben Rafael Z, Ashkenazi J, Farhi J. Pure FSH (pFSH) treatment to male 
partners in IVF cycles due to idiopathic oligo-teratoasthenozoospermia 
(OTA) syndrome. J Assist Reprod Genet 1995;12:52.

64. Sigg C, Baciu M. Improvement of sperm concentration and bovine 
mucus penetration in idiopathic oligozoospermia by administration 
of pure FSH. Hum Reprod 1994;9:47.

65. Merino G, Carranza-Lira S, Martínez-Chéquer JC, Barahona E, Morán C, 
Bermúdez JA. Sperm characteristics and hormonal profile before and 
after treatment with follicle-stimulating hormone in infertile patients. 
Arch Androl 1996;37:197-200.

66. Glander HJ, Kratzsch J. Effects of pure human follicle-stimulating hormone 
(pFSH) on sperm quality correlate with the hypophyseal response to 
gonadotrophin-releasing hormone (GnRH). Andrologia 1997;29:23-8.

67. Baccetti B, Piomboni P, Bruni E, Capitani S, Gambera L, Moretti E, et al. 
Effect of follicle-stimulating hormone on sperm quality and pregnancy 
rate. Asian J Androl 2004;6:133-7.

68. Jeulin C, Lewin LM. Role of free L-carnitine and acetyl-L-carnitine in 
post-gonadal maturation of mammalian spermatozoa. Hum Reprod 
Update 1996;2:87-102.

69. Frenkel RA, Mc Garry JD, editors. Carnitine biosyntesis, metabolism and 
function. [Italian edition] New York: Academic Press; 1984.p. 271-84.

70. Peluso G, Nicolai R, Reda E, Benatti P, Barbarisi A, Calvani M. Cancer 
and anticancer therapy-induced modifications on metabolism mediated 
by carnitine system. J Cell Physiol 2000;182:339-50.

71. Vicari E, Calogero AE. Effects of treatment with carnitines in 
infertile patients with prostato-vesiculo-epididymitis. Hum Reprod 
2001;16:2338-42.

72. Lenzi A, Lombardo F, Sgrò P, Salacone P, Caponnecchia L, Dondero F. 
Use of carnitine therapy in selected cases of male factor infertility: a 
double blind cross over trial. Fertil Steril 2003;79:292-300.

73. Gattuccio F, De Rose AF, Latteri MA, editors. Varicocele. Palermo, Italy: 
Cofese Editore; 2000. p. 205-10.

74. Lenzi A, Sgrò P, Salacone P, Paoli D, Gilio B, Lombardo F, et al. A 
placebo-controlled double-blind randomized trial of the use of 
combined l-carnitine and l-acetyl-carnitine treatment in men with 
asthenozoospermia. Fertil Steril 2004;81:1578-84.

75. Cavallini G, Ferraretti AP, Gianaroli L, Biagiotti G, Vitali G. Cinnoxicam 
and L-carnitine/acetyl-L-carnitine treatment for idiopathic and 
varicocele-associated oligoasthenospermia. J Androl 2004;25:761-70.

76. Arduini A. Carnitine and its acyl esters as secondary antioxidants? Am 
Heart J 1992;123:1726-7.

77. Menchini Fabris GF, Canale D, Izzo PL, Olivieri L, Bartonelli M. Free 
L-carnitine in human semen: its variability in different andrologic 
pathologies. Fertil Steril 1984;42:263-67.

78. Bornman MS, du Toit D, Otto B, Muller Il, Hurter P, du Plessis DJ. Seminal 
carnitine, epididymal function and spermatozoal motility. S Afr Med J 
1989;75:20-1.

79. Bohmer T, Johansen L. Carnitine-binding related suppressed oxygen 
uptake by spermatozoa. Arch Androl 1978;1:321-4.

80. Radigue C, Es-Slami S, Soufir JC. Relationship of carnitine transport 
across the epididymis to blood carnitine and androgens in rats. Arch 
Androl 1996;37:27-31.

81. Golan R, Weissenberg R, Lewin LM. Carnitine and acetylcarnitine in 
motile and immotile human spermatozoa. Int J Androl 1979;2:202.

82. Bartonelli M, Canale D, Izzo PL, Giorgi PM, Meschini P, Menchini-Fabris 
GF. L-carnitine and acetylcarnitine in human sperm with normal and 
reduced motility. Acta Eur Fertil 1987;18:29-31.

83. Costa M, Canale D, Filicori M, D’Iddio S, Lenzi A. L-carnitine in idiopathic 
asthenozoospermia: a multicenter study. Andrologia 1994;26:155-9. 

84. Vitali G, Parente R, Melotti C. Carnitine supplementation in human 
idiopathic asthenospermia: clinical results. Drugs Exptl Clin Res 
1995;4:157-9.

85. Moncada ML, Vicari E, Cimino C, Calogero AE, Mongioì A, D'Agata R. 
Effect of acetylcarnitine treatmetn in oligoasthenospermic patients. 
Acta Eur Fertil 1992;23:221-4.

86. Fuse H, Minagawa H, Ito H, Shimazaki J. The effects of prostaglandin 
synthetase inhibitor on male infertility. Hinyokika Kiyo 1984;30: 
1439-45.

87. Bendvold E, Gottlieb C, Svanborg K, Bygdeman M, Eneroth P. 
Concentration of prostaglandins in seminal fluid of fertile men. Int J 
Androl 1987;10:463-9.

88. Loescher W, Littengau H, Schlegel W. Pharmacokinetics of non steroidal 
anti-inflammatory drugs in male rabbits after acute and chronic 
administration and effect of chronic treatment on seminal plasma. J 
Reprod Fertil 1988;82:353-64.

89. Cipolla MJ, Nnicoloff A, Rebello T, Amato A, Porter JM. Propionyl-L-
carnitine dilates human subcutaneous arteries through an endothelium-
dependent mechanism. J Vasc Surg 1999;29:1097-103.

90. Mangano NG, Sabella P, Mangano A. In vitro effects of L-carnitine on the 
inhibition of sperm motility induced by nonsteroidal anti-inflammatory 
drug. Clin Ther 2000;151:353-64.

91. Cavallini G, Biagiotti G, Ferraretti AP, Gianaroli L, Vitali G. Medical 
therapy of oligoasthenospermia associated to left varicocele: an option. 
BJU Int 2003;91:513-8.

92. Ehrenkranz R. Vitamin E and the neonate. Am J Dis Child 1980:134: 
1157-68.

93. Palamanda JR, Kehrer JR. Involvement of vitamin E and protein thiols in 
the inhibition of microsomal lipid peroxidation by glutathione. Lipids 
l993;28:427-31.

94. Porter R, Whelan J, editors. Biology of vitamin E. Ciba foundation 
symposium 101. Proceedings of a symposium on biology of vitamin 
E. London: Bath: Pitman Press; 1984. p. 1430-39.

95. de Lamirande E, Gagnon C. Reactive oxygen species and human 
spermatozoa. I. Effects on the motility of intact spermatozoa and on 
sperm axonemes. J Androl 1992;13:368-78.

96. Kessopoulou E, Powers HJ, Sharma KK, Pearson MJ, Russell JM, Cooke 
ID, et al. A double-blind randomized placebo cross-over controlled 
trial using the antioxidant vitamin E to treat reactive oxygen species 
associated male infertility. Fertil Steril 1995;64:825-31.

97. Dawson EB, Harris WA, Rankin WE, Charpentier LA, McGanity WJ. Effect 
of ascorbic acid on male fertility. Ann N Y Acad Sci 1987;498:312-23.

98. Jacob RA, Pianalto FS, Agee RE. Cellular ascorbate depletion in healthy 
men. J Nutr 1992;122:1111-8.

99. Fraga CG, Motchnik PA, Shigenaga MK, Helbock HJ, Jacob RA, Ames 
BN. Ascorbic acid protects against endogenous oxidative DNA damage 
in human sperm. Proc Natl Acad Sci U S A 1991;88:11003-6.

100. Lewis SE, Sterling ES, Young IS, Thompson W. Comparison of individual 
antioxidants of sperm and seminal plasma in fertile and infertile men. 
Fertil Steril 1997;67:142-7.

101. Thiele JJ, Friesleben HJ, Fuchs J, Ochsendorf FR. Ascorbic acid and urate 
in human seminal plasma: determination and interrelationships with 
chemiluminescence in washed semen. Hum Reprod 1995;10:110-5.

102. Baker HW, Brindle J, Irvine DS, Aitken RJ. Protective effect of 
antioxidants on the impairment of sperm motility by activated 
polymorphonuclear leukocytes. Fertil Steril 1996;65:411-9.

103. Rolf C, Cooper TG, Yeung CH, Nieschlag E. Antioxidant treatment of 
patients with asthenozoospermia or moderate oligoasthenozoospermia 
with high-dose vitamin C and vitamin E: a randomized, placebo-
controlled, double-blind study. Hum Reprod 1999;14:1028-33.

104. Giovenco P, Amodei M, Barbieri C, Fasani R, Carosi M, Dondero F. 
Effects of kallikrein on the male reproductive system and its use in 
the treatment of idiopathic oligozoospermia with impaired motility. 
Andrologia 1987;19:238-41.

105. Moilanen J, Hovatta O. Excretion of alpha-tocopherol into human 
seminal plasma after oral administration. Andrologia 1995;27:133-6.

106. Ursini F, Heim S, Kiess M, Maiorino M, Roveri A, Wissing J, et al. Dual 

���������	
�����	���	�����
�	�����������



84 Indian Journal of Urology, Jan-Mar 2011, Vol 27, Issue 1

function of the selenoprotein PHGPx during sperm maturation. Science 
1999;285:1393.

107. Roveri A, Casasco A, Maiorino M, Dalan P, Calligaro A, Ursini F. 
Phospholipid hydroperoxide glutathione peroxidase of rat testis: 
gonadotropin dependence and immunocytochemical identification. J 
Biol Chem 1992;267:6142-6.

108. Alvarez JG, Storey BT. Lipid peroxidation and the reactions of 
superoxide and hydrogen peroxide in mouse spermatozoa. Biol Reprod 
1984;30:833-41.

109. Surai PF, Blesbois E, Grasseau I, Chalah T, Brillard JP, Wishart GJ, Cerolini 
S, et al. Fatty acid composition, glutathione peroxidase and superoxide 
dismutase activity and total antioxidant activity of avian semen. Comp 
Biochem Physiol B Biochem Mol Biol 1998;120:527.

110. Wallace E, Cooper GW, Calvin HI. Effects of selenium deficiency on the 
shape and arrangement of rodent sperm mitochondria. Gamete Res 
1983;4:389-99.

111. Wallace E, Calvin HI, Ploetz K, Cooper GW. Functional and 
developmental studies on the role of selenium in spermatogenesis. 
In: Selenium in Biology and Medicine, part A, Combs GF Jr, Spallholz 
JE, Levander OA, Oldfield JE, editors. AVI Publishing Co., New York: 
1987. p. 181-96. 112. 

112. Watanabe T, Endo A. Effects of selenium deficiency on sperm 
morphology and spermatocyte chromosomes in mice. Mutation Res 
1991;262:93-9.

113. Noack-Filler G, De Beer C, Sweibert H. Cadmium, lead, selenium, and zinc 
in semen of occupationally unexposed men. Andrologia 1993;25:7-12.

114. Bleau G, Lemarbre J, Faucher G, Roberts KD, Chapdelaine A. Semen 
selenium and human fertility. Fertil Steril 1984;42:890-4.

115. Behne D, Gebner H, Wolters G, Brotherton J. Selenium, rubidium 
and zinc in human semen and semen fractions. Int J Androl 1988;11: 
415-23.

116. Saaranen M, Suistomaa U, Kantola M, Saarikoski S, Vanha-Perttula T. 
Lead magnesium, selenium and zinc in human seminal fluid: comparison 
with semen parameters and fertility. Hum Reprod 1987;2:475-9.

117. Roy AC, Karunanithy R, Ratnam SS. Lack of correlation of selenium level 
in human semen with sperm count/motility. Arch Androl 1990;25:59-62.

118. Burton GW, Traber MG. Vitamin E: antioxidant activity, biokinetics, and 
Bioavailability. Ann Rev Nutr 1990;10:357-82.

119. Maiorino M, Coassin M, Roveri A, Ursini F. Microsomal lipid peroxidation: 
effect of vitamin E and its functional interaction with phospholipid 
hydroperoxide glutathione peroxidase. Lipids 1989;24:721-26.

120. Vezina D, Mauffette F, Roberts KD, Bleau G. Selenium-vitamin E 
supplementation in infertile men. Biological Trace Element Research 
1996;53:65-83.

121. Keskes-Ammar L, Feki-Chakroun N, Rebai T, Sahnoun Z, Ghozzi H, 
Hammami S, et al. Sperm oxidative stress and the effect of an oral 
vitamin E and selenium supplement on semen quality in infertile men. 
Arch Androl 2003;49:83-94.

122. Gressier B, Cabanis A, Lebegue S, Brunet C, Dine T, Luyckx M, et al. 
Decrease of hypochlorous acid and hydroxyl radical generated by 
stimulated human neutrophils: comparison in vitro of some thiol-
containing drugs. Methods Find Exp Clin Pharmacol 1994;16:9.

123. Erkkilä K, Hirvonen V, Wuokko E, Parvinen M, Dunkel L. In vitro 
N-acetyl-L cysteine inhibits apoptosis in human male germ cells. J Clin 
Endocrinol Metab 1998;83:2523-31.

124. Oeda T, Henkel R, Ohmori H, Schill WB. Scavenging effect of 
N-acetyl-L cysteine against reactive oxygen species in human semen: 
a possible therapeutic modality for male factor infertility? Andrologia 
1997;29:125.

125. Comhaire FH, Christophe AB, Zalata AA, Dhooge WS, Mahmoud AM, 
Depuydt CE. The effects of combined conventional treatment, oral 
antioxidants and essential fatty acids on sperm biology in subfertile 
men. Prostaglandins Leukot Essent Fatty Acids 2000;6:159-65.

126. Safarinejad MR, Safarinejad S. Efficacy of selenium and/or N-acetyl-

cysteine for improving semen parameters in infertile men: a double-
blind, placebo controlled, randomized study. J Urol 2009;181:741-51.

127. Chia SE, Ong CN, Chua LH, Ho LM, Tay SK. Comparison of zinc 
concentrations in blood and seminal plasma and the various sperm 
parameters between fertile and infertile men. J Androl 2000;21:53-7.

128. Omu AE, Al-Qattan F, Abdulhadi F, Fernandes S. Seminal immune 
response in infertile men with leukocytospermia: effect on antioxodant 
activity. Eur J Obstet Gynecol Reprod Biol 1999;79:179-84.

129. Hartoma TR, Nahoul K, Netter A. Zinc, plasma androgens and male 
sterility [letter]. Lancet 1977;2:1125-6.

130. Tikkiwal M, Ajmera RL, Mathur NK. Effect of zinc administration 
on seminal zinc and fertility of oligospermic males. Indian J Physiol 
Pharmacol 1987;31:30-4.

131. Wong WY, Thomas CMG, Merkus JMWM, Zielhuis GA, Steegers- 
Theunissen RPM. Male factor subfertility: possible causes and the 
impact of nutritional factors. Fertil Steril 2000;73:435-42.

132. Ebisch IM, Pierik FH, De Jong FH, Thomas CM, Steegers-Theunissen 
RP. Does folic acid and zinc sulphate intervention affect endocrine 
parameters and sperm characteristics in men. Int J Androl 2006;29: 
339-45.

133. Gregory J, Foster K, Tyler H, Wiseman M. The dietary and nutritional 
survey of British adults. In: Office of Population Censuses and Surveys. 
London: HMSO; 1990.

134. de Bree A, van Dusseldorp M, Brouwer IA, van het Hof KH, Steegers- 
Theunissen RP. Folate intake in Europe: recommended, actual and 
desired intake. Eur J Clin Nutr 1997;51:643-60.

135. Landau B, Singer R, Klein T, Segenreich E. Folic acid levels in blood 
and seminal plasma of normo- and oligospermic patients prior and 
following folic acid treatment. Experientia 1978;34:1301-2.

136. Ghishan FK, Said HM, Wilson PC, Murrell JE, Greene HL. Intestinal 
transport of zinc and folic acid: a mutual inhibitory effect. Am J Clin 
Nutr 1986;43:258-62.

137. Quinn PB, Cremin FM, O’Sullivan VR, Hewedi FM, Bond RJ. The influence 
of dietary folate supplementation on the incidence of teratogenesis 
in zinc-deficient rats. Br J Nutr 1990;64:233-43.

138. Favier M, Faure P, Roussel AM, Coudray C, Blache D, Favier A. Zinc 
deficiency and dietary folate metabolism in pregnant rats. J Trace Elem 
Electrolytes Health Dis 1993;7:19-24.

139. Wong WY, Merkus HM, Thomas CM, Menkveld R, Zielhuis GA, Steegers-
Theunissen RP. Effects of folic acid and zinc sulphate on male factor 
subfertility: a double-blinded, randomized, placebo-controlled trial. 
Fertil Steril 2002;77:491-8.

140. Maseki Y, Miyake K, Mitsuya H, Kitamura H, Yamada K. Mastocytosis 
occurring in the tests from patients with idiopathic male infertility. 
Fertil Steril 1981;36:814-7.

141. Apa DD, Cayan S, Polat A, Akaby E. Mast cells and fibrosis on testicular 
biopsies in male infertility. Arch Androl 2002;48:337-44.

142. Nagai T, Takaba H, Miyake K, Hirabayashi Y, Yamada K. Testicular 
mast cell heterogeneity in idiopathic male infertility. Fertil Steril 
1992;57:1331-6.

143. Hashimoto J, Nagai T, Takaba H, Yamamoto, Miyake K. Increased mast 
cells in the limiting membrane of seminiferous tubules in the testes 
from patients with idiopathic male infertility. Urol Int 1988;43:129-32.

144. Schill WB, Schneider J, Ring J. The use of Ketotifen, a mast cell 
blocker, for treatment of oligo- and asthenozoospermia. Andrologia 
1986;18:570-3.

145. Yamamoto M, Hibi H, Miyake K. Appearance of spermatozoon after 
administration of mast cell blocker to a patient with azoospermia. 
Acta Urol Jpn 1994;40:541-3.

146. Yamamoto M, Hibi H, Miyake K. New treatment of idiopathic severe 
oligozoospermia with mast cell blocker: results of a single-blind study. 
Fertil Steril 1995;64:1221-3.

147. Hibi H, Kato K, Mitsui K, Taki T, Yamada Y, Honda N, et al. Treatment 
of oligoasthenozoospermia with tranilast, a mast cell blocker, after 

���������	
�����	���	�����
�	�����������



Indian Journal of Urology, Jan-Mar 2011, Vol 27, Issue 1 85

How to cite this article:����������"� ����	� $%&� ���
������ ������� �	
�
�	�����
�	������� �
��#����������������	��������#������� '�� ��� (����)�
*&� '	
��	�
J Urol 2011;27:74-85.

Source of Support: Nil, �������	�
	�������� None declared.

long-term administration. Arch Androl 2002;48:451-9.
148. Klebanov GI, Kapitanov AB, Teselkin YuO, Babenkova IV, Zhambalova 

BA, Lyubitsky OB, et al. The antioxidant properties of lycopene. Membr 
Cell Biol 1998;12:287-300.

149. Gupta NP, Kumar R. Lycopene therapy in idiopathic male infertility- a 
preliminary report. Int Urol Nephr 2002;34:369-72.

150. Gavella M, Lipovac V. Pentoxifylline-mediated reduction of superoxide 
anion production by human spermatozoa. Andrologia 1991;24:37.

151. Gavella M, Lipovac V, Marotti T. Effect of pentoxifylline on superoxide 
anion production by sperm. Int J Androl 1991;14:320.

152. Pang SC, Chan PJ, Lu A. Effect of pentoxifylline on sperm motility and 
hyperactivation in normozoospermic and normokinetic semen. Fertil 
Steril 1993;60:336.

153. Marrama P, Baraghini GF, Carani C, Celani MF, Giovenco P, Grandi F, et 
al. Further studies on the effect of pentoxifylline on sperm count and 
sperm motility in patients with idiopathic oligo-asthenozoospermia. 
Andrologia 1985:17:612.

154. Yovich JM, Edirisinghe WR, Cummins JM, Yovich JL. Influence of 
pentoxifylline in severe male factor infertility. Fertil Steril 1990;53:715.

155. Tesarik J, Thebault A, Testart J. Effect of pentoxifylline on sperm 
movement characteristics in normozoospermic and asthenozwspermic 
specimens. Hum Reprod 1992;7:1257.

156. Gulmez I, Tatlisen A, Karacagil M, Kesekci S. Seminal parameters of 
ejaculates collected successively with sixty minute interval in infertile 
men: effect of combination of prazosin and terbutaline on these 

parameters. Andrologia 1991;23:167-9.
157. Yamamoto M, Hibi H, Miyake K. Comparison of the effectiveness of 

placebo and alpha-blocker therapy for the treatment of idiopathic 
oligozoospermia. Fertil Steril 1995;63:396-400.

158. Gregoriou O, Vitoratos N, Papadias C, Gargaropoulos A, Konidaris S, 
Giannopoulos V, et al. Treatment of idiopathic oligozoospermia with 
an alpha-blocker: a placebo-controlled double-blind trial. Int J Fertil 
Womens Med 1997;42:301-5.

159. Gyllenborg J, Skakkebaek K, Nielsen NC. Secular and seasonal changes 
in semen quality among young Danish men: a statistical analysis of 
semen samples from 1927 donor candidates during 1977-95. Int J 
Androl 1999;22:28-36.

160. Jørgensen N, Andersen AG, Eustache F, Irvine DS, Suominen J, Petersen 
JH, et al. Regional differences in semen quality in Europe. Hum Reprod 
2001;16:1012-9.

161. von Eckardstein S, Syska A, Gromoll J, Kamischke A, Simoni M, Nieschlag 
E. Inverse correlation between sperm concentration and number of 
androgen receptor CAG repeats in normal men. J Endocrinol Clin Metab 
2001;86:2585-90.

���������	
�����	���	�����
�	�����������

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks 
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

�� The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a 
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference. 

�� Example of a correct style
 Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy. 

Otolaryngol Head Neck Surg 2002;127:294-8. 
�� Only the references from journals indexed in PubMed will be checked. 
�� Enter each reference in new line, without a serial number.
�� Add up to a maximum of 15 references at a time.
�� If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct 

article in PubMed will be given.
�� If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to 

possible articles in PubMed will be given. 


