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Abstract 

Background: Infertility is one of the major concerns of humankind and the male cause of infertility contributes 

nearly a third for its condition. Amongst many a factor that influences sperm health, the seminal antioxidants are 

one among the vital determinants of male fertility.  

Aim and objective: To estimate and compare the levels of seminal plasma superoxide dismutase (SOD) and 

glutathione peroxidase (GPx) between normospermic and oligospermic men and to correlate them with the 

seminal parameters of sperm count, motility and vitality of the seminal samples of the respective population. 

Methodology: This pilot effort is a hospital –based study with the study population comprising of 10 

normospermic men for the control group and 10 oligospermic volunteers for the case group. Superoxide 

dismutase and glutathione peroxidase were estimated in the seminal plasma to reflect the antioxidant status in 

the seminal sample.  

Results: SOD levels in normospermic was 11.19± 1.22 (U/ml of seminal fluid) while in oligospermic was 9.17 

± 1.94 (U/ml of seminal fluid) andGPx level in normospermic was 24.46 ±7.39 (µg of GSH consumed /min/ml 

of seminal fluid) while in oligospermic was 17.23 ±8.27 (µg of GSH consumed/min/ml of seminal fluid). SOD 

is significantly reduced (P value 0.012 (<0.05)) and GPx reduced with P value 0.054 in oligospermic men, 

which correlates with linear decrease in the seminal parameters of sperm count, motility and vitality in the 

oligospermic samples .  

Conclusion: The decreased levels of SOD and GPx  in the seminal plasma of oligospermic men when compared 

to normospermic population signifies a reduced scavenging machinery in their seminal plasma which would 

have lead to the decrease in the sperm count due to oxidative stress thus leading to infertility. 
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1. Introduction 

Amongst many an illness that affects 

mankind, infertility has a multi-faceted effect on life 

affecting it in many dimensions that includes social 

and psychological frames. Infertility (clinical 

definition) is defined as 1 year of unwanted non-

conception with unprotected intercourse in the fertile 

phase of the menstrual cycles[1]. According to The 

World Health Organization (WHO) 60 to 80 million 

couples worldwide suffer from infertility with an 

overall prevalence of primary infertility between 3.9 

and 16.8 per cent in India[2]. The male factor has 

been identified as a contributor to infertility in 40 %-

50 % of infertile couples[3]. 
 

 Infertility in men canresult from many 

causes, from gametogenesis to ejaculation, genetic 

abnormalities, infections, structural defects, hormonal 

imbalance, environmental causes etc[4]. Recently, 

the role of reactive oxygen species (ROS) in sperm 

damage is implicated in 30–80% of cases[5]. 

  Within physiological limits the ROS 

produced in sperms assists in capacitation, acrosome 

reaction, and oocyte fusion. But when their formation 
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exceeds the scavenging capacity of the antioxidants 

endowed in sperms and seminal plasma, oxidative 

stress results leading to sperm damage[5]. Seminal 

plasma is endowed with an array of antioxidants, 

both enzymatic and nonenzymatic, that scavenge, 

dispose, and suppress the formation of ROS, or 

oppose their actions[6]. The male reproductive 

system has enzymatic scavengers to scavenge the 

ROS produced. 

 SOD is both extacellular and intracellular 

scavenger that causes the spontaneous dismutation of 

(O2-) anion to form O2 and H2O2 and H2O2 is 

disposed by being converted to O2 and H2O by 

catalase. The other alternative defence mechanisms 

present against reactive oxygen species is SOD and 

the glutathione peroxidase/ reductase pair 

(GPX/GRD)[7]. The H2O2 formed by SOD action 

gets disposed by glutathione peroxidase with 

glutathione as electron donor in the reaction. 

Glutathione disulphide(GSSG) formed from the 

above step gets converted to reduced glutathione by 

Glutathione reductase, which maintains the motility 

of sperms by scavenging peroxyl radicals as they 

abound in sperm mitochondria, an observation made 

in rats. Lipid peroxidation of sperm is also inhibited 

by GPx along with GSH[8].   

      As oxidative stress results due to defective 

antioxidant machinery, this study has been planned to 

compare the seminal parameters of oligozoospermic 

men with that of the normospermic men in reference 

to their seminal plasma concentrations of the 

enzymatic antioxidants superoxide dismutase (SOD) 

and glutathione peroxidase (GPx).  

1.1 Aim &Objectives 

To study the variations in the levels of 

seminal plasma antioxidants superoxide 

dismutase and glutathione peroxidase between 

normospermic and oligospermic seminal samples and 

correlate them with the seminal parameters of sperm 

count, motility, morphology and vitality of the 

respective population. 
 

2. Materials and Methods 

2.1 Methodology 

 This hospital based cross sectional study 

was carried out as a pilot effort at Sri Ramachandra 

University after obtaining Institutional Ethical 

Clearance. Men who visited andrology department 

for evaluation of infertility were recruited for the 

study (10 oligospermic and 10 normospermic men). 

The volunteers were selected based on their 

preliminary seminal analysis report particularly the 

sperm count and a screening questionnaire was 

administered to collect information about the 

exclusion criteria. Men between the age group of 20 

and 35 were selected with sperm count  of < 20 

million/ml of seminal fluid for oligospermic and ≥ 20 

million/ml for normospermic groups. Men on 

infertility treatment, on antioxidant therapy and those 

with active infections were excluded.           

Informed written consent was obtained from 

the volunteers after recruitment and the purpose of 

the study was explained to them. The participants 

were requested to give a fresh seminal sample for the 

study, after a period of 48 hrs of abstinence. Samples 

were collected in sterile containers under aseptic 

precautions. Each sample was given an individual 

coding in respect to their groups. The samples 

collected were transferred to the lab immediately and 

centrifuged for 10 min at a rate of 3500 rpm at 4˚C. 2 

ml of the supernatant of the centrifuged samples was 

transferred to an eppendorf and stored in deep freezer 

until analysis. 

2.2 Laboratory Methods for the assessment of 

antioxidant status 

          The enzymes SOD & GPx were chosen for the 

assessment of antioxidant status.  

2.2.1 Estimation of Superoxide dismutase (SOD) 

Superoxide dismutase was assayed by taking 

0.05ml of seminal fluid followed by addition of 0.3 

ml of sodium pyrophosphate buffer (0.025M, PH 8.3, 

0.025ml of PhenazoniumMetho Sulphate (186µM) 

and 0.075ml of Nitro Blue Tetrazolium (300µM in 

buffer of pH 8.3).The reaction was started by 

addition of 0.075 ml of Nicotinamide adenine 

dinucleotide (780µM in buffer of pH8.3). After 

incubation at 30°C for 90 seconds, the reaction was 

stopped by addition of 0.25ml glacial acetic acid. 

Then the reaction mixture was stirred vigorously and 

shaken with 2.0ml of n-Butanol. The mixture was 

allowed to stand for 10 minutes and centrifuged. 1.5 

ml of n-butanol alone was served as blank. The 

colour intensity of the chromogen was read at 560 

nm[9]. Enzymatic activity (1 Unit) = 50% inhibition 

/min. 

2.2.2 Estimation of Glutathione peroxidase (GPx) 

 GPx was assayed by taking 200µl of Tris 

HCL Buffer (0.4mM), 0.4mM K.EDTA along with 

100µl sodium azide (10mM) and 200 µl of seminal 

fluid and mixed well. Thereafter, 200µl of reduced 

glutathione solution (2mM) followed by 0.1 ml H2O2 

were added. The overall reaction was arrested by 

adding 0.5ml of 10% Trichloroacetic acid. The 

precipitate was removed by centrifugation at 

4000rpm for 10 min. The absorbance was read at 

412nm using spectrophotometer. The non-enzymatic 

reaction rate was correspondingly assessed by 

replacing the enzyme sample by buffer. The results 

are expressed as nmoles / min / litre serum[10]. The 

activity of GPx expressed as microgram GSH 

consumed /min/ml. 
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2.3 Statistical Analysis 

                The data collected was analysed using 

SPSS 11.4 software. The two groups were compared 

using Student’s t-test. The level of significance was 

taken at 5%. 

3. Results 

 This cross sectional study was conducted 

among 10 oligospermic and 10 normospermic men to 

assess the antioxidant status in the seminal plasma. 

The variations in the age, sperm count, motility, 

morphology and vitality between the normospermic 

and the oligospermic groups are shown in the 

following descriptive table. 

Table 1: Descriptive of the study subjects 

Parameters Type Mean 
Std. 

Deviation 
P value 

Age in years 
Normal 30.20 2.74 

0.934 
Oligospermia 30.10 2.56 

Sperm count 

(millions/ml) 

Normal 49.40 20.88 
< 0.001 

Oligospermia 7.80 7.31 

Motility (%) 
Normal 55.00 10.80 

<0.001 
Oligospermia 16.50 14.92 

Morphology (%) 
Normal 5.60 2.55 

<0.001 
Oligospermia 1.60 1.07 

Vitality (%)  
Normal 78.40 10.54 

0.015 
Oligospermia 47.60 34.63 

The two groups did not differ by age but the 

seminal parameters are significantly reduced in the 

oligospermic group. (<0.05)   

Figure 1: Graph showing Comparison of sperm count 

levels between Normospermic and Oligospermic groups 

 
Figure 1 shows the variation in the levels of 

sperm count between the normospermic and 

oligospermic groups.  The sperm count of the 

normospermic group is 49.40 ± 20.88 millions/ml of 

seminal fluid while that of the oligospermic group is 

7.80 ± 7.31 millions/ml of seminal fluid. The count is 

significantly reduced in the oligospermic men with a 

p value <0.001 which is statistically significant. 

Figure 2: Graph showing Comparison of SOD levels 

between Normospermic and Oligospermic groups 

 

Figure 2 shows the difference in the 

concentrations of seminal plasma Superoxide 

dismutase (SOD) between the normospermic and the 

oligospermic groups. 

The level of SOD in normospermic men is 

11.19±1.22 (U/ml of seminal fluid) while in 

oligospermic is 9.17±1.94 (U/ml of seminal fluid) 

and the reduction in the oligospermic group is 

significant with a p value 0.012. 

Figure 3: Graph showing Comparison of GPx levels 

between Normospermic and Oligospermic groups 

 

 

 

 

 

 

 

 

 

 

 

The comparison between the normospermic 

and oligospermic levels of glutathione peroxidase 

(GPx) is shown in the above bar plot (graph 3). 

The mean level of GPx in normospermic is 

24.46 ± 7.39 (micrograms GSH consumed /min/ml) 

while that of oligospermic is 17.23 ± 8.27 

(micrograms GSH consumed /min/ml). The level of 

glutathione peroxidase is reduced in oligospermic 

men with a p value 0.054. 

 

4. Discussion 

                        The results of our study showed that 

SOD was reduced significantly and GPx also reduced 

in the oligospermic seminal fluid samples reflecting a 

decline in seminal plasma antioxidant status. The 

parameters of sperm count, motility, morphology and 

vitality were also found to be significantly reduced in 

oligospermic men when compared to normospermic 

subjects reflecting the consequence of derangement 

of seminal antioxidant machinery which has led to 

oxidative stress.  

            Various causative conditions of infertility 

could have reduced SOD, GPx and other endogenous 

antioxidants leading to the onset of lipid 

peroxidation[11]. In accord with our study are the 

studies of Murawski et al and Nissen et al, who had 

similar observation in oligoasthenozoospermic 

patients, found a positive correlation between SOD 

activity in seminal plasma and seminal parameters of 

sperm concentration and overall motility thus 

establishing a liner relation between SOD 

concentration and sperm motility by prevention of 

lipid peroxidation[12][13]. The positive correlation 

between decreased SOD level and sperm count could 
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be due to abortive apoptosisand DNA damage [14]-

[17]. SOD prevents spontaneous O2 toxicity and lipid 

peroxidation (LPO) of spermatozoa as well prevents 

premature hyperactivation and capacitation induced 

by superoxide radicals before ejaculation[6]. 

In contrast, significant higher SOD activity 

was reported in spermatozoa from infertile men by 

Zalata et al and Sinha et al; which is attributed to a 

defective maturation or development of sperm, as 

well as damage to sperm leading to 

infertility[18][19]. Non significant relation between 

SOD concentration and semen quality was also 

reported by Zini et al and Hsieh et al[20][21]. 

Our study demonstrated a reduction in the 

seminal plasma glutathione peroxidase with p value 

0.054. The reduction in their levels among the 

oligospermic population correlated positively with 

the sperm count and motility. The reduction in sperm 

count in oligospermic men is attributable to 

decreased GPx levels[22][23].  

                    In contrast, non-difference of GPx 

activities between normo and hypomotile human 

sperm samples and non association of the GPx 

activities with the sperm motility or concentration 

were also reported by Tramer et al and Yao-Yuan 

Hsieh et al[23][24].  

              The decreased seminal parameter that was 

reported in our study could be the result of imbalance 

between ROS generation and scavenging activities. 

Levels of antioxidants in seminal plasma from 

infertile men were significantly low.It is thus inferred 

from our study that the antioxidant concentration of 

the seminal plasma of oligospermic men is 

significantly reduced when compared to 

normospermic men. This significant reduction in the 

scavenging capacity would have lead to the 

precipitation of oxidative stress in the seminal plasma 

of oligospermic men leading to decreased sperm 

count, impaired motility & vitality. 

 

5. Summary and Conclusion 

In this study, the antioxidant concentration 

of the seminal plasma which is measured by 

assessing the levels of SOD and GPx ,with reduction 

in the former with significance and the latter 

comparatively less in the oligospermic subjects when 

compared to the normospermic men,  make us infer 

that the seminal scavenging capacity is declined in 

the oligospermic group which   could have lead to the 

occurrence of oxidative stress in the oligospermic 

population which is reflected by the significant 

reduction in the semen quality in terms of sperm 

count, motility, morphology and viability in the same 

category of people. 

 

Limitations 

 Sample size of this study is less; nevertheless this 

pilot effort serves to make an emphasis on the role 

of antioxidants on fertility. 

 As it is a self-funded project the total antioxidant 

capacity (TAC) estimation of the seminal plasma 

was not done, which could have added more 

insight into the antioxidant status. 
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