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Abstract

Methods:

in this study.

(n=18), 40-60 (n=12), 60-80 (n=18), 80-100 (n=32), >100 (n=16).

(Not significance).

significance (P<0.001) with respect to SOD, catalase and glutathione.

INTRODUCTION

Oxidative stress (OS) at the cellular level turns out to be
apparent, when the oxidants presentin the semen or spermatozoa
devastate the overall antioxidant defence arrangement in
spermatozoa. The remaining oxidants play a major role in
unspecific chemical reactions with in close proximity of cells
in particular with DNA, protein and some lipids especially
unsaturated. Oxidative stress to spermatozoa may occur due to
the presence of enzymatic and non-specific enzymatic antioxidant
defence molecules present in seminal plasma. Oxidative stress
leads to many major diseases, which remains untreatable by any
research, particularly cancer, diabetes, heart diseases, male and
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Species (ROS);

Background: The production of reactive oxygen species (ROS) in human semen is a normal process, but the overproduction may lead to determined effect

on human sperm. Further in recent times, over production of ROS and less production of antioxidants correlated to male infertility.

Aim and obijective: To evaluate various antioxidants in human seminal plasma and correlates to the number of sperms present.

Inclusion criteria: Males leading normal life and without conception for one year without any contraceptive with regular sexual intercourse are included

Exclusion criteria: Males with sexually transmitted infections, cardiac diseases, and so on were excluded from this study. Semen collection: Samples were
collected from Andrology department and processed for semen analysis as per WHO, 2010 protocols. 116 semen samples were collected, semen categorized

into different groups as per WHO, 2010. Then for this study, semen samples were grouped based on sperm count in millions per ml, 0-20 (n=20), 20-40

Statistical analysis: Antioxidant activity for SOD, catalase and glutathione were evaluated and correlated with sperm count by using statistical software
graphpad prism version 9.1. P value calculated and represented as P<0.001 (***Significance), P<0.01 (**Significance), P<0.05 (*Significance) and P>0.5

Results: The antioxidant activity was found to be increased as increase in sperm count. Sperm count between 0-20 millions/ml was found to be not

significance with respect to all the antioxidant activity measured or evaluated. Sperm count with above 100 millions/ml was found to be with three star level

Conclusion: The sperm is more susceptible to ROS, because it is rich in polyunsaturated fatty acids, so it is hypothesized that the antioxidant mechanism is

working good, the number of live sperm could be more and it helps in proper fertilization.

female infertility. It has been reported that spermatozoa were
vulnerable to oxidative stress by many researchers. Authors
established the spermatozoa oxidative damage and loss of
motility when the semen sample was preserved with the oxygen
rich atmosphere. When the same sample was preserved with
the antioxidant catalase, there was able to recover the motility
of spermatozoa, this was the first hypothesis proved, later
many researches has been carried out to establish further in the
antioxidant capacity of spermatozoa in both preservation and
insemination steps.

There exists a pathophysiological consequence in the nature of
various type of male infertility, when the reactive oxygen species
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(ROS) present in semen has been recognized as significant [1].
Peroxidation of many unsaturated fatty acids occurs due to the
oxidantsi.e. free radicals interference in the seminal plasma and it
plays negative role in normal functioning of the sperm especially
in the sperm plasma membrane [2]. This unsaturated fatty acids
having the capacity to engender the ROS into the seminal plasma
and crating the oxidative stress, which cannot be solved by the
sperm on its own, if antioxidant defensive system not working
well. The chemical and structural modifications in the sperm
nuclear DNA, and the modifications in the lipid, protein structure
and functions were mainly due to increase in the content of the
free radicals in seminal plasma [3]. Many antioxidant defensive
mechanism were available for spermatozoa, which is due to
presence of catalase (CAT), glutathione (GSH), and superoxide
dismutase (SOD) in human seminal plasma, helps in protecting
the spermatozoa from cellular oxidative damage and stress
related damage [4].

Prominent ROS level were detected in 20-45% of male
infertile patients, and in case of spinal cord injured male patients,
98% of samples showed elevated levels of ROS [5]. The main
cellular source of ROS in the semen is immature sperm cells and
white blood cells. The increase in the number of leukocytes may
be due to infection and inflammation, but can also be secondary
for harmful environmental factors, long sexual abstinence, or
varicocele [6]. The mechanism of loss of sperm function by ROS
appears to be multifold. ROS may affect the quality and number
of spermatozoa reaching the ovum in female reproductive tract.
Increased ROS in reproductive system can decrease the effective
concentration of essential antioxidants, increasing the harmful
effects on spermatozoa that are associated with abnormal sperm
parameters [7]. In the ejaculated volume of semen, there exists
some 50000 leukocytes on an average and leukocytes are having
the capacity to induce and activate the free radicals the so called
ROS. The level of antioxidants present in human seminal plasma
varies from infertile, fertile and patients with varicocle [8]. Even,
some researchers argued that the trace amount of free radicals
generated initially by the respiratory mechanism is always
necessary for the normal functioning of the sperm includes
capacitation, acrosomal reaction, and ejaculation [9].

The role of antioxidants was studied in epididyamal fluid
where the sperm is already mature enough for capacitation and
acrosome reaction. Authors studied about various antioxidants
and its activity and correlates with the sperm quality [10].
Epididymis also an important organ which generates the
antioxidant defence mechanism molecules [11,12]. GPX
epididymal mRNA were also detected in the epididymis in a trace
amount, which acts as an antioxidative protective mechanism
[13]. Epididymis provides a best possible atmosphere for the
sperm storage and later on the maturation. During this process
the role of the epididymis in protecting the spermatozoa from
the oxidative stress were not clearly studied so far [11]. Even
spermatozoa itself is able to produce and protect themselves
from the free radicals, by its own thiol groups, uric acid and a-
tocopherol. Epididymis posses many site specific antioxidants
that helps in protecting the spermatozoa from the oxidative
stress [11]. In this research, the major objective is to find the
correlation of antioxidants/antioxidative enzymes present in

human seminal plasma with the increase in sperm count and not
with the category of semen samples.

MATERIALS AND METHODS
Sample collection and categorization

For this experiment, 116 samples were collected from the
outpatients who attended the Andrology lab, The Milann Fertility
center, for semen analysis. For comparing the semen quality
with seminal antioxidant markers, the samples collected were
categorized by the number (sperm count in millions/ml). The
different categories by evaluating the sperm count were cut off
with 0 to >100 millions/ml, 0-20 (n=20), 20-40 (n=18), 40-60
(n=12), 60-80 (n=18), 80-100 (n=32),>100 (n=16).

Research ethics

Ethical approval and clearance to work on human semen
samples was obtained from VIT Human Ethical Committee (Ref.
No. VIT/UHEC-3/N0.11).

All the semen samples were subjected to centrifugation at
1500 rpm and -4°C for 10 min. The spermatozoa free seminal
plasma was lay up in a fresh tube and preserved in -22°C until
further assay of all antioxidant markers.

Statistical analysis

All the statistical analysis for this research was done by using
graph pad prism version 9.01. Grouping semen samples, mean
and standard error of mean were calculated for each group by
this software. Grouping of sperm count in millions per ml was also
evaluated by using this software. The graph was plotted by using
mean and standard error of mean for each antioxidant activity
against sperm count in millions per ml. P value for the correlation
between sperm count and various antioxidant activities was
evaluated by graph pad prism. P<0.001 (***Significance),
P<0.01 (**Significance), P<0.05 (*Significance) and P>0.5 (Not
significance).

Superoxide dismutase (SOD) assays (Marklund and
Marklund, 1974)

SOD assay was carried out with the protocol Marklund and
Marklund, 1974 [14]. The principle of this assay is based on the
capability of the SOD to inhibit the auto-oxidant of the standard
pyrogallol. 200 pl of seminal plasma sample was mixed with 3 ml
of phosphate buffer (0.25 M with pH 8.4). The standard pyrogallol
was purchased and 9 mM was prepared for this sensitive assay.
With the 200 pl of sample, 100 pl of pyrogallol was added and
was made miscellaneous. Instantaneously, the absorbance for
all these solution mixture was taken (recorded) for 5 min at the
wavelength of 450 nm. For the standard curve, auto-oxidation of
pyrogallol was deliberated by adding 3 ml of phosphate buffer
(pH 8.4) and 100 pl of standard pyrogallol. The readings were
documented for 3 min at 450 nm. The early absorbance (A,)
at Zero™ min and the absolute (final) absorbance (A,) at third
min were deliberated for both the standard and the samples.
The activity of SOD was deliberated by using the calibration
curve (percentage of inhibition of each standard against log,
Ultimately, the activity of SOD was measured and expressed as
U/ml.
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Catalase assay (Aebi, 1984)

Catalse assay was conceded with the standardized protocol
Aebi, 1984 [15], with slight adaption according to our lab
conditions (which was standardized with almost 10 test samples).
2 ml of 110 mM phosphate buffer (pH 7.0) was prepared only
just each time previous to starting the assay. 1 ml of H,0, (50
mm) was taken and mixed well with the phosphate buffer. 50
ul of seminal plasma was mixed with the solution and stirred
it well. The decomposition of H,0, was pursued frankly by the
decline in extinction at 240 nm which was recorded after every
50 s for 5 min. The divergence in disappearance per unit time was
quantified as the catalase activity. Catalase activity (one unit) was
defined as the amount of catalase obligatory to decompose 1 M
H,0, per 1 min. Finally, catalase activity was expressed in specific
activity, U/ml.

Glutathione assay

Glutathione assay was conceded with the standardized
protocol Aebi, 1984, [15]. Volume of 50 pl of trichloro-acetic acid
(22%) was very well mixed with 5 ml of phosphate buffer (0.5 M).
1000 pl of DTNB (5-5 dithio bis 2-nitrobenzoic acid, 0.1% w/v)
was added and made miscellaneous. 200 pl of plasma (seminal)
was further added to the tube. A chain of known concentrations
of glutathione were prepared and the standard curve was
developed at 420 nm with ELISA plate. Finally, the blank was
prepared by adding TCA, DTNB, and phosphate buffer and made
prepared. The readings were recorded at 420 nm for all the test
as well as standard samples.

RESULTS

For this study, 116 semen samples were collected and used.
The samples were than analyzed for the preparation of semen
analysis report as per World Health Organization, WHO, 2010
protocols [16]. The major semen parameters analyzed were
sperm concentration, sperm total motility in %, number of
rapid progressive motile sperms present in % and the number
of morphologically normal sperms present in the ejaculate in %.
All the semen parameters were analyzed and for all the samples
which collected on the day.

The samples were categorized and the semen parameters were
tabulated for each category in Table 1. After the categorization of
samples, the remaining samples were aliquot into two vials and
stored until for the further processing. The samples were then
transferred to our laboratory and processed immediately for the
antioxidant assays.

Initially, the samples were grouped based on the sperm
count in to different categories by evaluating the sperm count
based on cut off with 0 to >100 millions/ml, 0-20 (n=20), 20-
40 (n=18), 40-60 (n=12), 60-80 (n=18), 80-100 (n=32), >100
(n=16). After segregation of group, the samples were processed
for centrifugation to acquire seminal plasma.

The activity of various categories of samples based on the
sperm count from 0 to > 100 millions/ml was tabulated (Table
2). Sperm count between 0-20 millions/ml was found to be not
significance with respect to all the antioxidant activity measured
or evaluated. Sperm count with above 100 millions/ml was found

to be with three star level significance (P<0.001) with respect
to SOD, catalase and glutathione. The activity was found to be
increasing with increase in sperm count for all the antioxidant
markers as shown (2).

The major antioxidants present in human seminal plasma
like SOD and catalase were compared (Figure 1). The antioxidant
activity was represented as Units/ml and then the activity of
these antioxidants was compared with each other with increase
in sperm count. The activity of SOD was slightly increasing from
20 millions/ml to 60 millions/ml. Later the activity of SOD was
suddenly showing an increasing trend from 60 millions/ml of
sperm count to > 100 millions/ml. This shows that the activity
of the antioxidant marker SOD was increasing with increase in
sperm count, but after 80 millions/ml the activity was very much
increasing. The catalase activity was also increasing with increase
in sperm count form 1 to >100 millions/ml of sperm count. The
activity of catalase was seems to be stationary between 60 to 100
millions/ml of sperm count. Later the activity of catalase was
found to very much increased after >100 millions/ml (Figure 1).

The trend shows an increasing manner for antioxidant marker
GSH from 0-20 millions/ml to >100 millions/ml, between 100 to
>100 millions/ml of sperm count, the antioxidant activity of GSH
was suddenly increasing in a great manner as shown in Figure 2.

DISCUSSIONS

Antonio Patricio and his researchers studied about the
relation between seminal quality and oxidative balance in sperm
cells in 2016. According to his results, lipid peroxidation leads to
areduction in sperm concentration; antioxidant proteins protect
the spermatozoa against protein oxidation and contribute to
an increased sperm motility and normal semen viscosity. Thus,
evaluation of oxidative parameters may be a useful tool for male
infertility diagnosis and follow-up of antioxidant treatments
[17]. Reactive oxygen species (ROS) were found to be the

E ffect of antioxidant markers on sperm count
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Figure 1 The curve shows the comparison of the two major seminal antioxidant
markers SOD and catalase in human seminal plasma. The trend shows an
increasing manner for both the antioxidant markers SOD and catalase from
0-20 millions/ml to >100 millions/ml. SOD activity was suddenly increasing in a
great manner for the sperm count with >100 millions/ml, whereas the catalase
activity was gradually increasing from low to high sperm count groups. The
catalase activity was found to be in stationary between 60-100 millions/ml of
sperm count. All the values were represented with mean + SEM.
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Table 1: Comparison of semen parameter analysis for various categories.
Semen category V‘E::gl € pH concscl:tftrrr:tion Total(:;:())tility prol::z;give mor;?l?gg ;l, (%)
(millions/ml) motility (%)
Oligoasthenospermia (N=20) 3.5+0.5 7.8+0.0 3.2+0.3 6.2+1.5 1.9+0.7 15.3+1.6
Asthenospermia (N=32) 3.6+0.6 7.7+0.0 28.4+3.9 7.2%x1.9 4.6+0.2 20.9+1.7
Normospermia (N=34) 3.9+0.9 7.6£0.3 72.6+10.2 55.8+6.3 30.2+6.5 28.7+£3.8
Oligospermia (N=12) 3.1+0.5 7.6x0.1 10.2+1.9 21.8+1.5 22.8+2.6 24.8+8.9
Control (N=18) 4.2+0.9 7.7£0.0 101.1+16.2 48.6+6.7 32.0£6.6 48.2+6.5
All the parameters were expressed as mean * standard error of mean

Table 2: Comparison of antioxidant markers with increase in sperm
count.
Sperm Count ~ Seminal SOD  Seminal GSH Cast:lr:;l(:a(llj ’
(millions/ml) (U/ml) (nmol/ml) ml)
0-20 1.92+0.6M 4.34+0.°%S 3.52+0.4°NS
21-40 2.35+0.8™ 4.78+0.9" 3.98+0.67"
41-60 2.73+0.9™ 5.01+0.7" 4.67£1.10"
61-80 3.56+1.1™ 6.34+0.6™ 7.39+0.70™
81-100 3.57+0.8™ 8.94+0.8™ 9.82+0.80™
>100 4.98+0.5™ 16.78+2.2"" 11.34+0.80™
All the values were represented as mean + standard error of mean
P<0.001 (***Significance), P<0.01 (**Significance), P<0.05
(*Significance) and P>0.5 (Not significance), [With respect to Sperm
count (millions/ml)].

existing arbitrator that causes damage to the spermatozoa.
In order to retard and counterattacking of the ROS effects,
human seminal plasma and spermatozoa, prostasomes have
their own antioxidant system. In addition to many antioxidant
enzymes present in the seminal plasma and spermatozoa, semen
contains thiol groups and vitamin E and Vitamin C (ascorbic
acid) in higher concentrations that will help in protecting
the spermatozoa from the damage and heat shock [18]. The
antioxidant enzymes were present in the higher concentration
in human seminal plasma, our result clearly indicate that all the
antioxidants were present in higher concentration when the
sperm count increases from 1 to > 100 millions/ml (Table 2). Itis
in literature that human spermatozoa itself having the capacity of
generating ROS like superoxide anion which drastically damage
the other spermatozoa and subsequently turns into the hydrogen
peroxidise under the influence of superoxide dismutase [19].

HU Ting-xi and his researchers studied the sperm pre-
treatment with GSH during IVF can maintain better the viability
and fertility of sperm through reducing apoptosis and increasing
the antioxidant capacity, which improves the IVF embryos
development [19]. Our results correlates that there is an increase
in seminal GSH when there is an increase in sperm number per
ejaculation. The ability of generating the ROS in higher level
into the seminal plasma by defective spermatozoa is so far a
controversial study [2]. Our results proved that even with the
defective spermatozoa (asthenospermia), there is an increase in
all the antioxidant markers, particularly glutathione. Oxidative
damage and injury to the spermatozoa present in the total

ejaculate was the major cause of sperm non-capacitating and
sperm dysfunction. The estimation of non-enzymatic antioxidants
present in the seminal plasma was mostly inversely correlated
to the lipid peroxidation present in the seminal plasma [21].
Follicular fluid which is very rich in antioxidants and to some
extent ROS, which is believed to have positive correlation with
pregnancy outcomes of IVF patients. The quality of oocyte, sperm
mediated oocyte activation; sperm to oocyte interaction purely
depends upon the quality of follicular fluid. Again, antioxidants
play a major role in follicular fluid quality and for successful
pregnency outcome in IVF patients [22].

CONCLUSIONS AND FUTURE PROSPECTIVE

This research concludes that there is a positive correlation
with sperm count and the antioxidant markers present in seminal
plasma. In future, the herbal products with more antioxidants
could be in practice for gaining the reproductive functions.
Further, we believe that good lifestyle management, exercise
and yoga will pave the way for reproductive function attainment
and quality sperm. This will lead to postulate a hypothesis about
miRNA expression studies on each antioxidants presentin human
seminal plasma.

Seminal GSH with Sperm count

3

SH (pmol/ml)
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Figure 2 The curve shows the comparison of a major seminal antioxidant
marker GSH in human seminal plasma. X axis represents sperm count in
millions/ml; Y axis represents antioxidant activity of GSH. The trend shows an
increasing manner for antioxidant marker GSH from 0-20 millions/ml to >100
millions/ml. between 100 to >100 millions/ml of sperm count, the antioxidant
activity of GSH was suddenly increasing in a great manner. All the values were

represented with mean and standard error of mean.

JSM Invitro Fertil 3(1): 1024 (2018)

4/6



Sundaram et al. (2018)
Email: vickramas.16@gmail.com

@SCil\/ledCentrai

ACKNOWLEDGEMENTS

Dr. Vickram A S is acknowledging the DST-SERB, Young
scientist scheme, Govt. of India for financial assistance during
this tenure and at the time of this publication for funding. The
authors also thankful to the VIT management and the Milann
fertility center for providing semen samples. The authors are
also thankful to Mrs. Parameswari, Ms. Soruba Evangeline, Mrs.
Manimegalai for supporting in writing the manuscript.

REFERENCES

1. Zalata A, Hafez T, Comhaire F. Evaluation of the role of reactive oxygen
species in male infertility. Human Reproduction. 1995; 10: 1444-1451.

2. Aitken RJ, Clarkson JS. Cellular basis of defective sperm function and
its association with the genesis of reactive oxygen species by human
spermatozoa. ] Reprod Fertil. 1987; 81: 459-469.

3. Jones R, Mann T, Sherins R. Peroxidative breakdown of phospholipids
in human spermatozoa, spermicidal properties of fatty acid peroxides,
and protective action of seminal plasma. Fertil steril. 1979; 31: 531-
537.

4. Gharagozloo P, Aitken R]. The role of sperm oxidative stress in male
infertility and the significance of oral antioxidant therapy. Hum
Reprod. 2011; 26: 1628-1640.

5. de Lamirande E, Leduc BE, Iwasaki A, Hassouna M, Gagnon C.
Increased reactive oxygen species formation in semen of patients with
spinal cord injury. Fertil Steril. 1995; 63: 637-642.

6. Walczak-Jedrzejowska R, Wolski JK, Slowikowska-Hilczer J. The role
of oxidative stress and antioxidants in male fertility. Central European
journal of urology. 2013; 66: 60.

7. Marzony ET, Ghanei M, Panahi Y. Relationship of oxidative stress
with male infertility in sulfur mustard-exposed injuries. Asian Pacific
Journal of Reproduction. 2016; 5: 1-9.

8. Abdelbaki SA, Sabry JH, Al-Adl AM, Sabry HH. The impact of coexisting
sperm DNA fragmentation and seminal oxidative stress on the
outcome of varicocelectomy in infertile patients: A prospective
controlled study. Arab ] Urol. 2017; 15: 131-139.

9. Chi HJ, Kim JH, Ryu CS, Lee ]Y, Park ]S, Chung DY, et al. Protective
effect of antioxidant supplementation in sperm-preparation medium
against oxidative stress in human spermatozoa. Hum Reprod. 2008;
23:1023-1028.

10.Edith AR, Adolfo RG, Edith CB, Mina K, Marcela AS, Ahiezer RT, et al.
Reactive oxygen species production and antioxidant enzyme activity
during epididymal sperm maturation in Corynorhinus mexicanus
bats. Reprod Biol. 2016; 16: 78-86.

11.Potts RJ, Jefferies TM, Notarianni LJ. Antioxidant capacity of the
epididymis. Hum Reprod. 1999; 14: 2513-2516.

12.Williams K, Frayne ], McLaughlin EA, Hall L. Expression of extracellular
superoxide dismutase in the human male reproductive tract, detected
using antisera raised against a recombinant protein. Mol Hum Reprod.
1998; 4: 235-242.

13.Zini A, Schlegel PN. Expression of glutathione peroxidases in the adult
male rat reproductive tract. Fertil Steril. 1997; 68: 689-695.

14.Marklund S, Marklund G. Involvement of the superoxide anion radical
in the autoxidation of pyrogallol and a convenient assay for superoxide
dismutase. The FEBS Journal. 1974; 47: 469-474.

15.Aebi H. Catalase in vitro. Methods Enzymol. 1984; 105; 121-126.

16.World Health Organization. WHO laboratory manual for the
Examination and processing of human sperm. World Health Organiz.
2010.

17.Patricio A, Cruz DF, Silva JV, Padrdo A, Correia BR, Korrodi-Gregoério L,
et al. Relation between seminal quality and oxidative balance in sperm
cells. Acta Uroldgica Portuguesa. 2016; 33: 6-15.

18.Li TK. The glutathione and thiol content of mammalian spermatozoa
and seminal plasma. Biol Reprod. 1975; 12: 641-646.

19.Alvarez ]G, Touchstone ]JC, Blasco L, Storey BT. Spontaneous lipid
peroxidation and production of hydrogen peroxide and superoxide
in human spermatozoa Superoxide dismutase as major enzyme
protectant against oxygen toxicity. ] Androl. 1987; 8: 338-348.

20.Hu TX, Zhu HB, Sun W], Hao HS, Zhao XM, Du WH, et al. Sperm
pretreatment with glutathione improves IVF embryos development
through increasing the viability and antioxidative capacity of sex-
sorted and unsorted bull semen. Journal of Integrative Agriculture.
2016; 15: 2326-2335.

21.Smith R, Vantman D, Ponce ], Escobar ], Lissi E. Andrology: Total
antioxidant capacity of human seminal plasma. Hum Reprod. 1996;
11: 1655-1660.

22.Huang B, Li Z, Ai ], Zhu L, Li Y, Jin L, et al. Antioxidant capacity
of follicular fluid from patients undergoing in vitro fertilization.
International journal of clinical and experimental pathology. 2014; 7:
2273-2282.

JSM Invitro Fertil 3(1): 1024 (2018)

5/6


https://www.ncbi.nlm.nih.gov/pubmed/7593512
https://www.ncbi.nlm.nih.gov/pubmed/7593512
https://www.ncbi.nlm.nih.gov/pubmed/2828610
https://www.ncbi.nlm.nih.gov/pubmed/2828610
https://www.ncbi.nlm.nih.gov/pubmed/2828610
https://www.ncbi.nlm.nih.gov/pubmed/446777
https://www.ncbi.nlm.nih.gov/pubmed/446777
https://www.ncbi.nlm.nih.gov/pubmed/446777
https://www.ncbi.nlm.nih.gov/pubmed/446777
https://www.ncbi.nlm.nih.gov/pubmed/21546386
https://www.ncbi.nlm.nih.gov/pubmed/21546386
https://www.ncbi.nlm.nih.gov/pubmed/21546386
https://www.ncbi.nlm.nih.gov/pubmed/7851599
https://www.ncbi.nlm.nih.gov/pubmed/7851599
https://www.ncbi.nlm.nih.gov/pubmed/7851599
https://www.ncbi.nlm.nih.gov/pubmed/24578993
https://www.ncbi.nlm.nih.gov/pubmed/24578993
https://www.ncbi.nlm.nih.gov/pubmed/24578993
https://www.sciencedirect.com/science/article/pii/S2305050015000512
https://www.sciencedirect.com/science/article/pii/S2305050015000512
https://www.sciencedirect.com/science/article/pii/S2305050015000512
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5653613/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5653613/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5653613/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5653613/
https://www.ncbi.nlm.nih.gov/pubmed/18325884
https://www.ncbi.nlm.nih.gov/pubmed/18325884
https://www.ncbi.nlm.nih.gov/pubmed/18325884
https://www.ncbi.nlm.nih.gov/pubmed/18325884
https://www.sciencedirect.com/science/article/pii/S1642431X16000061
https://www.sciencedirect.com/science/article/pii/S1642431X16000061
https://www.sciencedirect.com/science/article/pii/S1642431X16000061
https://www.sciencedirect.com/science/article/pii/S1642431X16000061
https://www.ncbi.nlm.nih.gov/pubmed/10527979
https://www.ncbi.nlm.nih.gov/pubmed/10527979
https://www.ncbi.nlm.nih.gov/pubmed/9570269
https://www.ncbi.nlm.nih.gov/pubmed/9570269
https://www.ncbi.nlm.nih.gov/pubmed/9570269
https://www.ncbi.nlm.nih.gov/pubmed/9570269
https://www.sciencedirect.com/science/article/pii/S0015028297002835
https://www.sciencedirect.com/science/article/pii/S0015028297002835
https://www.ncbi.nlm.nih.gov/pubmed/4215654
https://www.ncbi.nlm.nih.gov/pubmed/4215654
https://www.ncbi.nlm.nih.gov/pubmed/4215654
https://www.ncbi.nlm.nih.gov/pubmed/6727660
https://www.sciencedirect.com/science/article/pii/S2341402215000695
https://www.sciencedirect.com/science/article/pii/S2341402215000695
https://www.sciencedirect.com/science/article/pii/S2341402215000695
https://academic.oup.com/biolreprod/article/12/5/641/2841497
https://academic.oup.com/biolreprod/article/12/5/641/2841497
https://www.ncbi.nlm.nih.gov/pubmed/2822642
https://www.ncbi.nlm.nih.gov/pubmed/2822642
https://www.ncbi.nlm.nih.gov/pubmed/2822642
https://www.ncbi.nlm.nih.gov/pubmed/2822642
https://www.sciencedirect.com/science/article/pii/S2095311916614028
https://www.sciencedirect.com/science/article/pii/S2095311916614028
https://www.sciencedirect.com/science/article/pii/S2095311916614028
https://www.sciencedirect.com/science/article/pii/S2095311916614028
https://www.sciencedirect.com/science/article/pii/S2095311916614028
https://academic.oup.com/humrep/article/11/8/1655/598095
https://academic.oup.com/humrep/article/11/8/1655/598095
https://academic.oup.com/humrep/article/11/8/1655/598095
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4069891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4069891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4069891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4069891/

Sundaram et al. (2018)
Email: vickramas.16@gmail.com

@SCiMedCenmﬁ

Cite this article

Sundaram VA, Rao KA, Archana K, Ramesh PM, Sridharan TB (2018) A Correlative Study of Antioxidants Present in Human Seminal Plasma with Sperm Count.
JSM Invitro Fertil 3(1): 1024.

JSM Invitro Fertil 3(1): 1024 (2018) 6/6



	A Correlative Study of Antioxidants Present in Human Seminal Plasma with Sperm Count
	Abstract
	Introduction
	Materials and Methods 
	collection
	Research ethics 
	Statistical analysis 
	Superoxide dismutase (SOD) assays (Marklund and 
	Catalase assay (Aebi, 1984) 
	Glutathione assay 

	Results
	Discussions
	Conclusions and Future Prospective 
	Acknowledgements 
	References
	Figure 1
	Table 1
	Table 2
	Figure 2

