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INTRODUCTION
The incidence of infertility is approximately 15%, it affects the 
population psychologically and medically [1]. Out of 15% infertile 
patients 50% are male and 50% are females, so male factor is also 
equally contributing factor [2]. In approximately 25% of infertile 
males no identifiable cause is found, and oxidative stress has been 
attributed to affect the fertility state [3]. As it affects a huge no. of 
patients so has been extensively studied in recent years [4].

The imbalance between pro-oxidants and antioxidants is called as 
oxidative stress [5]. It can either be produced by decreasing the 
antioxidants defense mechanism or increasing the pro-oxidants 
like reactive oxygen or nitrogen species [6-8]. However, certain 
amount of ROS is needed for oxidation for a cell to function [9]. 
But excessive production can hamper body’s natural antibody 
defense mechanism and lead to multiple disorders including male 
and female infertility [10].

It has been proved by various studies that high levels of ROS is 
present in unexplained male infertility, increasing levels of ROS 
causes chemical and structural modifications to sperm DNA, 
protein, lipids in mitochondria and plasma both [11-13]. Plasma 
membrane is more susceptible to oxidation and other chemical 
reactions because it is richly supplied by polyunsaturated fatty 
acids. An increased level of ROS disrupts fluidity of sperm plasma 

 

 

membrane, causing impaired motility which further effects on 
fusion events such as acrosome reaction and sperm oocyte fusion 
[14]. It also causes DNA damage to mitochondria and nuclear 
genomes of spermatozoa [15].

Endogenous ROS in semen are generated by leukocytes and 
abnormal spermatozoa [16]. In leukocytes mainly neutrophils and 
macrophages are major contributory factor of reactive oxygen 
intermediate like O2 and H2O2.

Antioxidants such as vitamin C and E, folate, zinc, selenium, 
carnitine, and carotinoids are the scavengers of ROS and their use 
has been studied as a treatment to reverse the adverse impact of 
high concentration on semen parameters. 

Zinc, a trace element used as an antioxidant and has a membrane 
stability activity, which in turns destroys hydrogen peroxide molecule. 
Carnitine is involved in the transport of long chain fatty acids into 
mitochondrial matrix for beta oxidation and exert antioxidant activity 
via increasing expression of antioxidants such as heme oxygenase and 
endothelial nitric oxide synthetase. Astaxanthine, a carotenoid extract 
from algae with a high no. of conjugated double bonds, rendering it a 
more potent antioxidant. Ubidecarenone, acts by inhibiting hydrogen 
peroxide formation in seminal fluid, a membrane stabilizer. Lycopene, 
a potent antioxidant inactivates hydrogen peroxide and nitrogen 
dioxide thereby preventing free radical damage caused by ROS.
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To Evaluate the Efficacy of Combination 
Antioxidant Therapy on Oxidative 
Stress Parameters in Seminal  
Plasma in the Male Infertility
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Introduction: Infertility is defined as inability to conceive after 
1 year of unprotected intercourse and it affects 7% of male 
population and 8–10% of couples. According to estimates 
WHO, 13-19 million couples in India are infertile. Oxidative 
stress is the causative factor in 25% of infertile males.

Aim: To study the efficacy of antioxidant therapy on oxidative 
stress parameters in seminal plasma of infertile male.

Materials and Methods: Forty patients of male infertility 
were enrolled  in study  after two abnormal semen analyses 
reports at 2-3 weeks interval, of oligozoospermia and/or 
asthenozoospermia, as per WHO guide line 1999. First semen 
sample was collected at a time of enrollment of study and second 
semen sample was collected three months after combined 
antioxidant therapy. Semen samples from the infertile male (the 
second confirmatory sample of oligoasthenozoospermia) were 
taken and after liquefaction semen sample were utilized for 
various analyses, 0.5 ml of sample for standard semen analysis, 
1.2 ml sample for separation of seminal plasma to evaluate 
Oxidative stress (OS) parameters like Malondialdehyde (MDA), 
Protein Carbonyl (PC) and antioxidant capacity by Glutathione 
(GSH). We followed the patient for three months after completion 
of the treatment.

Results: Semen parameters – Out of 40 patients recruited in the 
study group 7 patients had only oligospermia (1 to 20 million/
ml) and 31 patients had oligoasthenozoospermia (motility range 
0-50%) and 2 patients had oligoasthenoteratozoospermia. 
There was no patient with asthenospermia alone as abnormal 
semen parameters. After the three months treatment with 
combined antioxidants the semen parameters like count (mean 
SD = -1.70±1.44) and motility (mean +SD= -9.56±9.05) were 
significantly increased (p-value=0.000).

Oxidative Stress Assessment – The level of MDA which is a marker 
of oxidative stress was significantly lower after the three months 
therapy of antioxidants (p-value=0.002) whereas another marker 
which is denoted by PC was also lower after the treatment but not 
statistically significant (p-value=0.584). The level of antioxidants 
GSH also significantly increased after the treatment (p-value=0.000). 
After the treatment out of 40, five patients conceived (16.7%).

Conclusion: As we have seen through this study antioxidant 
dramatically reduced the oxidative stress markers and enhancing 
the antioxidant enzymes. They should be used on routine basis 
in case of male infertility.
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Measurement of protein carbonyl was done by the 
same protocol as cited by D Yeni et al., [18]
Content was calculated based on the molar extinction coefficient of 
DNPH (C2.2x104/M), and expressed as nano moles per milligram 
of protein.

Measurement of GSH was done by same protocol as 
cited by AR Chowdhary [17]
0.2ml of seminal plasma + 1.8ml of DW+ 3ml of precipitating 
solution*, Stand for 5 minutes filtered.

A 1ml of clear filtrate + 4 ml of freshly made disodium hydrogen 
phosphate (4.6g/l solution of 0.5ml of DTNB reagent 5, 5 
dithiobis -2 nitrobenzoic acid: 20mg in 100ml of citrate buffer). 
Absorbance of yellow colour read in spectrophotometer at  
412nm.

The optical density was plotted against volume on standard graph 
and the concentration of GSH was expressed as milligram per 
deciliter of semen.

*Precipitating solution: metaphosphoric acid 1.67g, disodium 
EDTA 0.2g Nacl 30g in 100ml of DW. 

RESULTS

Semen Parameters
A total of 40 patients recruited in the study group 7 patients 
had only oligospermia (1 to 20 million/ml) and 31 patients had 
oligoasthenozoospermia (motility range 0-50%) and 2 patients 
had oligoasthenoteratozoospermia. There was no patient with 
asthenospermia alone as abnormal semen parameters. 

After the three months treatment with antioxidants the semen 
parameters like count (mean SD = -1.70+ 1.44) and motility (mean 
+SD= -9.56+9.05) were significantly increased (p-value=0.000) 
[Table/Fig-1].

A significant difference (p<0.05) in the count, and motility were 
observed before and after treatment.

AIM
To evaluate the efficacy of antioxidant therapy on oxidative stress 
parameters in seminal plasma of infertile male.

MATERIALS AND METHODS 
Study was conducted in Department of Obstetrics and Gynae-
cology and Department of Biochemistry during December 2012-
December 2013 after institutional ethical committee clearance.

Study Population - It was a prospective interventional study done 
in the infertility clinic of Department of Obstetrics and Gynaecology, 
couples were evaluated for the factor of infertility. Male partners 
of women with normal fertility work-up viz. confirmed ovulation, 
patent tubes and absence of any endometrial or adnexal pathology 
formed the study group. Two abnormal semen analyses reports at 
2-3 weeks interval, of oligozoospermia and/or asthenozoospermia, 
as per WHO guide line 1999, were considered essential for 
inclusion in study group (sperm density <20 million/ml, motility 
<50%). Azoospermia, severe oligospermia, and asthenospermia 
were excluded from the study. 

Forty patients were enrolled in study. First semen sample was 
collected at a time of enrollment of study and second semen 
sample was collected three months after antioxidant therapy.

Antioxidant therapy (Tablet Fertisure M) twice a day was given 
for three months. This tablet contains Astaxanthin-8 mg, 
Ubidecarenone-50mg, L-carnitine-340mg, Zinc-5mg and 
Lycopene-2.5mg.

The female partner was followed for up to three months after 
completion of the treatment, for conception.

Sample Collection
Semen samples from infertile male and controls were obtained by 
masturbation, without the use of lubricants after an abstinence of 
3-5 days. The sample was collected in the semen collection room 
of Hospital Laboratory Services block of the hospital, in a sterile 
wide mouthed plastic container. Semen samples from the infertile 
male (the second confirmatory sample of oligoasthenozoospermia) 
were taken and after liquefaction semen sample were utilized for 
various analyses, 0.5 ml of sample for standard semen analysis, 1.2 
ml sample for separation of seminal plasma to evaluate oxidative 
stress parameters. 

Semen Analysis
After liquefaction, 0.5 ml sample was taken for semen analysis. All 
samples were processed and the conventional seminal parameters 
were analyzed according to the “World Health Organization (WHO) 
guidelines for the examination of human semen” within 1 hour of 
receiving the samples. The following conventional parameters 
were documented: volume, sperm density, motility, morphology 
and presence of pus cells with the help of microscope, macular 
chamber and slides.

Measurement of MDA was Done by the Same 
Protocol as Cited by Chowdhary et al., [17]
0.1 ml of seminal plasma +0.9 ml of distilled water (DW) + 0.5 ml 
of TBA reagent. Heated for one hour in boiling water bath. After 
cooling centrifuged for 10 minutes at 4000rpm. The absorbance 
of the supernatant was read on a spectrophotometer at 534nm. 

Optical density vs volume in nmol/ml was plotted on the standard 
graph and the concentration of malonedialdehyde (MDA) was 
expressed in nmol/mL serum.

*TBA reagent = 0.67 gm of 2 thiobarbituric acid + 100ml of 
DW+0.5gm of NaOH+ 100ml of glacial acetic acid.

Variables Mean Mean± Sd p-value

MDA(before) 4.053
0.980± 1.52 0.002

MDA(after) 3.073

PC(before) 0.666
0.0189±0.18 0.584

PC(after) 0.647

GSH(before) 20.406
-32.39±5.60 0.00

GSH(after) 52.80

[Table/Fig-2]: Oxidative stress parameters before and after treatment

Variables Mean Mean±Sd p-value

Sperm count (before) 10.93
-1.70±1.44 0.00

Sperm count (after) 12.63

Sperm motility (before) 28.66
-9.56±9.05 0.00

Sperm motility (after) 38.23

[Table/Fig-1]: Count and motility before and after treatment.

Biochemical Analysis

Oxidative Stress Assessment
The  level of MDA which is a marker of oxidative stress was 
significantly lower after the three months therapy of antioxidants 
(p-value -0.002) whereas another marker which is denoted by PC 
was also lower after the treatment but not statistically significant 
(p-value-0.584). The level of antioxidants GSH also significantly 
increased after the treatment (p-value-0.000) [Table/Fig-2].

Pregnancy Rate
After the treatment out of forty, five patients conceived (16.7%).
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DISCUSSION
The present data shows a significant difference in the semen 
parameters like count and motility after three months of antioxidant 
therapy and also the biochemical parameters like MDA and PC 
were significantly decreased and antioxidants were significantly 
increased after the treatment. As the duration of the treatment 
used in our study cover the spermatogenic cycle, so, it is clearly 
visible that the damage at any level of spermatogenesis can be 
easily corrected by three months of antioxidants therapy.

As it is well known fact that spermatogenic cycle completes 
in three months and this is the idea of present study to give 
antioxidants for three months to cover the sperm damage at any 
level of spermatogenesis.

Similar to our study, improved in semen concentration and motility 
has been described after 6 months of treatment with vitamin E 
alone [19], and similarly Scott et al., reported improvement in 
sperm motility after three months of combination of vitamin A, E, 
C, and selenium [20].

Contradictory to our study, Greco et al., not found any difference 
in the parameters like count and motility after three months 
of antioxidants therapy [21], but in contrast to basic semen 
parameters, but they also witnessed positive results on DNA 
fragment index after antioxidant therapy. In another study by 
Menzo et al., that combination of antioxidants including vitamin C, 
E, Zinc, Selenium, and beta carotene in 57 patients for 90 days, 
decreases DNA fragmentation index by 19% [22].

In present study we found high levels of MDA in infertile male as 
compared to fertile controls. Same results have been found in 
several studies like Nabil et al., Hsieh YY et al., Freczek et al., 
[23-25], but our results are in contrast with Suleiman et al., he 
demonstrated that MDA concentration in seminal plasma was not 
related with sperm count and motility [19].

Heidar et al., found an inverse correlation between total 
activity of catalase [26], superoxide dismutase and glutathione 
peroxidase with total content of malonaldehyde (marker of lipid 
peroxidation) in seminal plasma from normozoospermic samples. 
In asthenozoospermic samples there was no significant correlation 
between the activities of these enzymes and MDA content. An 
intrinsic defect of plasma membrane of sperms in asthenospermic 
samples which does not allow antioxidant enzymes to adsorb 
and act. Another metanalysis revealed strong evidence in support 
of antioxidants when sperm motility was evaluated particularly 
in asthenospermic patients. However, the authors pointed out 
inconsistent outcome variable with pregnancy related outcomes 
studied in only 50% studies of which 60% showed positive 
results.

The pregnancy rate in our study was 16.7% similar to other studies 
like Comhaire et al., p=0.028, and Cavallini et al., p=0.001 showed 
significantly higher pregnancy rates in the treatment group as 
compared to controls [27,28].

In present study, we have chosen combinations of antioxidants 
in the form of commercially available drugs, as it takes care of 
sperm damage at various stages of spermatogenesis induced by 
oxidative stress.

The improvement is not consistent and there is wide variation in 
the treatment regimens used. Therefore, further large randomized 
controlled studies were needed to see the effect at standardized 
doses of specific antioxidant on spontaneous as well as assisted 
reproductive techniques.

LIMITATION
Sample size was small and follow-up period was also short. It is 
not feasible to do oxidative stress parameters like MDA, PC, GSH 
in routine laboratory.

CONCLUSION
As oxidative stress is increasing because of life style factors 
causing end number of diseases as our study showed oxidative 
stress markers MDA and PC were significantly high and GSH was 
significantly low in infertile male as compared to fertile control. 
We also observed increased pregnancy rate after antioxidant 
therapy. Thus, OS parameters and antioxidant may be consider as 
routine procedure where ever facility available. As antioxidant are 
not having any major side effects and it is very effective in cases 
with oxidative stress therefore we conclude it should be routinely 
recommended in treatment of male infertility.
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