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ABSTRACT

Oxidative stress (OS) has been known as one ohtis¢ important cause of male infertility. The
study was aimed to investigate seminal MDA, nitede, TAC and zinc in infertile men and
study their relationship with semen parameterse $tudy comprises total 80 subjects including
fertile men (n=30) and infertile men (n=50). Senipasma malondialdehyde, nitric oxide, zinc
and TAC were evaluated by spectrophotometric mathod correlated with semen parameters.
Seminal levels of malondialdehyde and nitric oxidere significantly higher (p<0.001) while
zinc and TAC were significantly lower (p<0.001) infertile men than fertile men. Elevated
seminal plasma MDA, nitric oxide and low TAC andczmay have significant role in the
etiology of sperm abnormality. Negative correlatioinsperm parameters with MDA and nitric
oxide and positive correlation with TAC and zindigates that oxidative stress adversely affects
spermatogenesis in male infertility. EvaluationMiDA, nitric oxide, TAC and zinc can be used
for diagnosis, prognosis of male infertility. Thpeautic usage of the antioxidants in treatment of
male infertility should be studied extensively.efies of clinical trials are needed to investigate
the prospect.

Key words — Oxidative stress (OS), malondialdehyde (MDA)tridioxide, Total antioxidant
Capacity (TAC), zinc.

INTRODUCTION

Infertility is a major clinical problem, affectingeople medically and psychologically [1].
Approximately 15% of couples trying to conceive artertile, in that about 30% cases are due
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to males only and in another 20% cases both partmere detectable abnormalities. Thus male
factor plays an important role in 50% of infertweuples [2, 3]. Causes of infertility are anatomic
defects, endocrinopathies, immunologic problemsjegenutation, radiation, chemotherapy,

ejaculatory failures and environmental exposuds. [

Oxidative stress (OS) precipitates the range diglagies that currently are thought to affect the
reproductive function [5]. It occurs when the getien of reactive oxygen species (ROS)
overwhelms the limited body antioxidant defenseti@®pm amount of ROS are vital for
development of spermatozoa and capable of fetitizg6]. In spite of the antioxidant activity
of seminal plasma, epididymis and spermatozoa, @®ades sperm functions and DNA
integrity [7, 8].

The main antioxidative defense in seminal plasnctudes SOD, CAT, GPx, Vit-C, Vit.-E and
Zn. This represents total antioxidant capacity (JA9]. Zinc also plays an important role in
testicular development, spermatogenesis and spewtilityn [10] TAC and individual
antioxidants are found to be low in infertile méni].

One of the important markers of oxidative stressnaonaldehyde (MDA), which is an end
product of lipid peroxidation [12]. Kumaat al found excess ROS and low antioxidant levels in
the semen of infertile oligoasthenozoospermic nMi&h [

In recent years nitric oxide (NO) has been knowma &solecule that plays an important role in
regulating the biology and physiology of the reprciive system and we know that it can affect
human sperm functions, such as motility, viabiatyd metabolism. At low concentrations it can
have a positive effect on cells, but a negativeatfat high concentrations [14].

Thus in view of pathological role of oxidative stsein male infertility, the present study was
attempt to assess oxidative stress in terms of Mit#hic oxide, total antioxidant capacity and

zinc in infertile and fertile men. We also evakdhthe influence of ROS and reactive nitrogen
species (RNS) on sperm parameters.

MATERIALSAND METHODS

Present study was carried out in the DepartmeBiathemistry, Department of Obstetrics and
Gynecology, MGM Medical College, Kamothe, Navi MumnbSemen samples were obtained
from 50 married infertile men aged 21-50 yrs whaehaot conceived after one yesir regular,
unprotected intercoursend had an abnormal semen analysis. At first clinieradance, a
detailed background history and physical examimaticere done on both husband and wife.
Wives of the infertile subjects included had noiolig causes of infertility like tubal blockage or
ovulation disorders. Patients with Varicocoele, dggmadism, prolonged illness were excluded
from the study.

Thirty fertile males aged 21-45 years, whose pasttad conceived within a year and having
sperm count more than 20 million/ml with motilityone than 50% in forward progression were
selected from general population and considerddrake control group.

352
Scholars Research Library



Zunjarrao G. Badade et al Annals of Biological Research, 2011, 2 (5):351-359

Semen samples were analyzed according to WHO iearit6@amples were collected by
masturbation in wide mouth sterile plastic contaeféer minimum of three days of abstinence.

The institutional ethical committee clearance wddamed for the present study, on due

orientation about the nature of study, a writtensemt was obtained from healthy individuals &

infertile male subjects. After liquefaction, sanpleere processed by conventional analysis to
determine sperm count, sperm motility and spermpimalogy according to WHO criteria.

On centrifugation, seminal plasma was used for oreasents of malondialdehyde by Satoh K
method [15]. Nitric oxide was estimated by Griesaction. [16] In this kinetic method, nitrate is
reduced to nitrite by copper coated cadmium granuiais nitrite produced was determined by
diazotization of sulfanilamide and coupling to rapeénediamine.

TAS of semen samples will be determined by usingpeel automated measurement method
developed by O. Erel, [17] In this method, the loygt radical, the most potent radical, is
produced via Fenton reaction and consequently dheredd dianisidinyl radical cations, which
are also potent radicals, are produced in theiteantedium of the assay. Antioxidant capacity
of the added sample against these colored potest rfadical reactions measured the total
antioxidant capacity. The results will be expresasdnillimoles of Trolox equivalent per liter.
Zinc was estimated by spectrophotometric method l§ki Coral Clinical systems); zinc in
alkaline medium reacts with nitro-paraaminophosplpigte (n-PAPS) to form purple colored
complex. The color intensity is directly proportadno the amount of zinc present in the sample.

Statistical analysis:

Statistical analysis of the data was carried otit 8PSS, version 16; Data was reported as mean
+ SD. The comparisons between two groups wereddsteunpaired t-test. A 95% confidence
interval was usedP values less than 0.05 were considered statistisadinificant. Correlation
between two continuous outcomes was evaluated &®agson correlation coefficients.

RESULTS

Results were expressed as mean = SD for each pararBeatistically significant differences
among infertile and fertile men are indicated irb[éaNo.1 along with their significant values.
Seminal levels of malondialdehyde (4.4 + 0.19 nhpa@hd nitric oxide (8.28 + 2.08 pmol/l)
were significantly high (p<0.001) in infertile me¢han fertile men (1.27 + 0.56, 3.42 + 1.7
respectively). Seminal levels of zinc (14.97+ 2.88)/dl) and TAC (12.3 + 1.01) were
significantly lower (p<0.001) in infertile men thdertile men (20.65 + 2.3, 16.66 + 1.02
respectively).

Correlation coefficient of various parameters igliGated in Table No.2 along with their

significant values. There was negative correlatibmalondialdehyde and nitric oxide with zinc
and SOD in infertile men. Seminal plasma malondialdle and nitric oxide have a negative
correlation with sperm count, motility and morphgyo Seminal plasma zinc levels were
positively correlated with sperm count, motility,orphology and TAC in infertile patients.

There was negative correlation between malondigidieland nitric oxide with zinc and TAC in

fertile men.
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Table No.1 The mean values of sperm count, sperm motility, sperm mor phology, seminal MDA, nitric oxide,
TAC and zincin fertileand infertile men

Parameters (Seminal) Fertile grOLIIpinfertiIe group| p-Value
(n=30) (n=60)
Malondealdehyde (nmol/l) 1.27 £ 0.54 4.4 £0.191 p<0.001
Nitric oxide (pmol/l) 342+1.7 8.28 £2.08*| p<0.001
TAC(mmol trolox Eg/l) 16.66 £ 1.02 12.3+£1.014 p<0.001
Zinc (mg/dl ) 20.65+23 | 14.97+2.834  p<0.00]
Sperm count (1®nillions/ml) | 71.51 +10.8 15.65 + 3.4*| p<0.001
Sperm motility (%) 70.53 + 8.34 32.25 £ 4.67F p<0.001
Morphology (%) 40.12 £ 6.29 18.46 + 3.01f p<0.001

(Mean £S.D., Comparison with control: *p<0.0p1

Table No. 2. Correlation coefficient of various parameters studied in infertile men

Parameters Seminal) MDA NO| Zinc TAC | Sperm Counf Sperm motilit
MDA r- value - 0.2¢ | -0.5%* | -0.4** -0.5%* -0.6%**
NO r-value| 0.2* - -0.3** | -0.2¢ -0.4%* -0.5¢*
Zinc r- value| -0.5%* | -0.3** - 0.1* 0.4+* 0.6%**
TAC r-value| -0.4** | -0.2* 0.1* - 0.3** 0.2*
Sperm Count| r-valug -0.5%* | -0.4** | 0.4** | 0.3** - 0.6***
Sperm motility| r- valug -0.6*** | -0.5%* | 0.6*** | 0.2* 0.2* -
Mofgﬁgggy r-value| -0.04¢ | -0.3* | 0.1* | 0.2 0.03 0.04

r = Pearson’s correlation co-efficient.; *** Highlgignificant (p<0.001), **Significant (p<0.05),* Nignificant

Graph 1. Corréation between MDA and TAC in infertile men

(p>0.05).
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Graph 2: Correlation between TAC and Sperm count in infertile men
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Graph 3: Correlation between nitric oxide and Sperm moatility in infertile men
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DISCUSSION

In present study, we found that MDA and nitric axidere increased and TAS and zinc were
decreased in infertile men as compared with feddeors. There was a positive correlation of
semen parameters with TAS and Zinc and negativeeledion with MDA and Nitric oxide in
infertile patients.

Recently the over-production of ROS in the maleadpctive tract has become a potential cause
of male infertility. Though it has been shown tlsamall amounts of ROS are essential for
regulation of normal sperm functions like sperm amjation, acrosome reaction and oocyte
fusion [18], but at high levels they have potent@tic effects on sperm quality and function

[19].

Sperm plasma membrane has a high concentratioalydnsaturated fatty acids which makes it
susceptible to lipid peroxidation by ROS, this daads to loss of membrane fluidity and
integrity, as a result of this the spermatozoa thee@ competence to participate in the membrane
fusion events associated with fertilization. Aleey can attack DNA, induced strand breaks and
oxidative stress damage in spermatozoa [20]

Koksal et al [21] study demonstrated that severe pathologic gbsiin the testicular tissue are
associated with high level of lipid peroxidationdasuggested that overproduction of ROS may
play a role in the mechanism of testicular degdimrassociated with infertility. Recent reports
[22, 23] indicated that high levels of ROS can lstedted in semen samples of 25-40% of
infertile men. There are some well known poterg@irces of ROS production in semen such as
immature sperm, morphologically abnormal spermadcaud peroxidase positive leukocyte [24].
In addition, several clinical entities are also @emed as a cause of oxidative stress in semen
such as varicocele, cigarette smoking and spimal iogury [19].

Several studies have reported that spermatozoadhgzoospermic or asthenozoospermic men
showed a greater production of oxidative stress PBL 26]. In present study, we found high
levels of MDA in infertile men as compared to fertand it was negatively correlated with
sperm count and sperm motility and morphology. @sults of MDA are in accordance with
studies by Nabil Het al [27], Hsieh YYet al [28] and Fraczelket al [29]. Nabil H.et al [27]
reported elevated seminal MDA concentration ingrds with oligozoospermic and azoospermic
groups. Our results are in contrast with Suleineéral [30]. They demonstrated that MDA
concentration in the seminal plasma was not relaiddthe sperm concentration and motility.

The free radical nitric oxide (NPDand peroxynitrite anion (ONOPalso appear to play
significant roles in reproduction and fertility.4JLOztezcanret al [31] indicate that ONOO
might cause sperm dysfunction through an increasdipid peroxidation (LPO) and total
sulphydryl group depletion. Amiret al [32], Sheikhet al [33] reported significantly higher
values of seminal nitric oxide in infertile males@mpared to fertile males. Giancagtaal.[34]
demonstrated same findings in idiopathic asthemosipeand they found significant negative
correlation between NQ@oncentration and sperm motility. Gaeg al. [35] found negative
correlation between NOconcentrations with sperm concentration and spaorphology (%)
and study suggests a possible role of N@ pathophysiology of male infertility In contrast
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Revelliet al. [36] observed that N@oncentration in the seminal plasma was not cated|with
sperm concentration and motility.

We found significant high levels of nitric oxide infertile men and negatively correlated with
sperm count and motility and morphology. Infertiken have higher concentrations of N@ay
be due the male genital tract disease and assbdattors, such as inflammation and infection,
which can lead to NQoverproduction.

In present study high levels of MDA and nitric oaiduggests that lipid peroxidation of the
membrane lipid may disturb the functions carried by the sperm membrane and negative
correlation with sperm count, motility and morphgjondicates free radicals may have role in
decrease the fertility potential by altering semeality parameters.

Zinc plays an important role in normal testiculavelopment, spermatogenesis, sperm motility,
and nuclear chromatin decondensation [10] and ecrdivity.[37] Leydig cell synthesis of
testosterone depends on adequate dietary zinc\\8&g WY et al.[39] reported that oral zinc
supplementation in men shows proportionate increaseumber of spermatozoa and sperm
motility. Omuet al [40] had demonstrated that zinc therapy resaltsgnificant improvement

in sperm quality with increase in sperm densityggpessive motility and improve conception
and pregnancy outcomes. It appears to be a potentisger of excessive superoxide anions
produced by defective spermatozoa and/or leukoaytbaman semen after ejaculation [41].

We observed significantly low levels of zinc in irtflee group and showed significantly positive
correlation with sperm count, sperm motility andrptwlogy. The results obtained in our study
were in accordance with the study of HasaneAlal [42] and Chia Stet al[43]. Chiaet al [43]
reported significant positive correlation of zinencentration with sperm density, motility and
viability. In our study the low zintevels in the infertile men might be attributeddisorders in the
prostate excretory function or possibly due to gsgmmatic prostate infection, as well as it is pbten
scavenger of superoxide anion may contribute to ppermatogenesis and poor motility observed in
these patients.

We found significantly lower seminal TAC activity infertile men compared to fertile men. Our
results are on par with the Khosrowbeygettal [44] and Koceet al[45]. Khosrowbeygi Aet al
[44] reported that TAC levels significantly lowern i the asthenozoospermic,
asthenoteratozoospermic and oligoasthenoteratogougp versus Control group. Koa al
showed that seminal plasma TAC in infertile astlz@ospermic and asthenoteratozoospermic
males is lower than fertile men. Sharetal. [46]suggests that ROS production and TAC can be
used as a marker of OS in seminal fluid and caeelath male infertility. Nasrin Set al [33]
reported DNA damage was significantly correlatedhwiitric oxide concentration in infertile
men and low levels of TAC. They also observed atpescorrelation between seminal plasma
TAC and sperm motility. Thus low levels of TAC iedie that antioxidants are utilized to
detoxify the excessive amount of ROS and Reaciivegen species

Negative correlation of MDA and Nitric oxide witmi@goxidants and semen parameters as found
in our study supports imbalance between oxidardsaatioxidants mainly responsible for poor
sperm quality which leading to infertility.
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CONCLUSION

Our study suggests that increasing seminal plasi& Mitric oxide and decreasing TAC and
zinc may have significant role in the etiology gfesm abnormality. Negative correlation of
sperm parameters with MDA, nitric oxide and positoorrelation with TAC and zinc indicates,
oxidative stress adversely affects in male infigytiEvaluation of MDA, nitric oxide, TAC and
zinc can be used for diagnosis and prognosis of nrakrtility. Therapeutic usage of the
antioxidants in the treatment of male infertilityosild be studied extensively. A series of clinical
trials are needed to investigate the prospect.
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