Volume 9, Issue 5 Sep - Oct 2024, pp: 335-340 www.ijprajournal.com

1\

UPRA Journal

@ International Journal of Pharmaceutical Research and Applications

Antioxidants and Idiopathic Male Infertility: Their Impact on
Sperm Quality Parameters and Pregnancy Rates

Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier,

Veerammal, Dr. Suman Sharma
Dr. Borus Andro Lab And Research Center, Chennai

Date of Submission: 10-09-2024

Date of Acceptance: 20-09-2024

¢

ABSTRACT:

The effect of antioxidants on sperm quality
parameters and pregnancy rates in idiopathic male
infertility has been a subject of interest in recent
reproductive medicine research. Idiopathic male
infertility refers to cases where the cause of
infertility is  unknown  despite  standard
investigations. Oxidative stress has been identified
as a potential contributing factor to male infertility.
It happens when the body's levels of antioxidants
and reactive oxygen species (ROS) are out of
equilibrium. Elevated ROS levels can damage
sperm by affecting their DNA, membranes, and
motility, ultimately compromising fertility. Since
antioxidants neutralize ROS, they have been
proposed as a treatment to improve sperm function
in cases of idiopathic infertility.
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l. INTRODUCTION

Infertility affects approximately 15% of
couples worldwide; male factors are estimated to
be present in about 50% of cases, and 20% of cases
have common contributing female factors [1-3].
Despite  significant advancements in  our
understanding of the causes of male infertility,
idiopathic male infertility remains a difficult
condition to diagnose and treat because, unlike
unexplained male infertility (UMI) with normal
sperm parameters, patients diagnosed with
idiopathic male infertility have altered sperm
characteristics without a known cause. The cause of
female factor infertility must be ruled out [4-6].

The overwhelming body of research indic
ates that oxidative stress (OS), which is defined as
an imbalance between reactive oxygen species (RO
S) and protective antioxidants, is a major factor in t
he etiology of male infertility[7,9]. OS can result in
abnormal sperm parameters and high levels of sper
m deoxyribonucleic acid fragmentation[8]. A conce
pt known as "male oxidative stress infertility" (MO

SI) has recently been proposed, highlighting the fac
t that sperm ROS levels are elevated in 30—

80% of infertile men, affecting approximately 37.2
million men. Antioxidants may therefore be used to
counteract high OS in the treatment of
infertility[10,11,12]. Oral antioxidants have been
shown to benefit sperm in a number of
trials[13,14]. Supplementation like Exogenous L-
carnitine , L-carnitine+Lcoenzyme-Q10, zinc,
selenium, w-3 fatty acid, acetylcarnitine, vitamins
C and E have a beneficial effect on sperm
parameters[15,16,17].

ANTIOXIDANTS AND SPERM QUALITY
PARAMETERS

Antioxidants play a significant role in
improving sperm quality parameters, particularly
by combating oxidative stress, which is known to
negatively affect male fertility. Oxidative stress
arises from an imbalance between reactive oxygen
species (ROS) and the body's ability to neutralize
them with antioxidants[18]. Elevated ROS levels
can damage sperm cells, leading to decreased
motility, abnormal morphology, DNA
fragmentation, and reduced overall fertility
potential[19,20].

Key Sperm Quality Parameters Affected by
Antioxidants:
1] Sperm Motility:

Antioxidants, such as Vitamin C, Vitamin
E, Coenzyme Q10, and selenium, help protect
sperm from oxidative damage, improving their
mobility. Poor motility reduces the sperm’s ability
to swim toward the egg for fertilization.

2] Sperm Count:

A higher concentration of antioxidants can
protect the testicular environment from ROS-
induced damage, helping to preserve or enhance
sperm production. Selenium and zinc are
particularly known to support spermatogenesis.
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3] Sperm Morphology:

Oxidative stress can lead to abnormal
sperm shapes, which may hinder the sperm’s
ability to fertilize an egg. Antioxidants like folic
acid and zinc can help maintain normal sperm
morphology.

4] Sperm DNA Integrity:

ROS can cause DNA fragmentation in
sperm cells, reducing fertility. Antioxidants like
Vitamin C, Vitamin E, and glutathione can protect
sperm DNA from oxidative damage, improving
genetic integrity.

5] Semen Volume:

Some studies suggest that antioxidants,
particularly zinc and selenium, may support the
production of seminal fluid, potentially increasing
semen volume[21-25].

Common Antioxidants for Sperm Health:

e Vitamin C: Reduces oxidative damage to
sperm and improves DNA integrity.

e Vitamin E: Sperm membranes are being
protected from oxidative damage.

e Coenzyme Q10: Enhances mitochondrial
function, leading to improved motility.

e Zinc: Essential for spermatogenesis and
hormone regulation.

e Selenium: Protects sperm from oxidative
stress, crucial for motility and DNA protection.

e L-carnitine: Enhances sperm motility by
providing energy to sperm cells[1,2,3].
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Fig. 1. Antioxidant site of action

THE EFFECT OF ANTIOXIDANTS ON
PREGNANCY RATES FOR IDIOPATHIC
MALE INFERTILITY

Antioxidants have been increasingly
explored as a treatment option for idiopathic male
infertility, which is infertility with no identifiable
cause after standard testing. One of the key reasons
behind their use is the ability of antioxidants to
combat oxidative stress, a condition often linked to
impaired sperm function even when no obvious
cause of infertility is found. Oxidative stress can
result in sperm DNA fragmentation, reduced
motility, and other factors that affect fertility[27-
29].

Impact of Antioxidants on Pregnancy Rates
1. Oxidative Stress and Sperm Function

Men with idiopathic infertility often have
elevated levels of reactive oxygen species (ROS) in
their seminal fluid, which negatively impacts sperm
quality. This can reduce the likelihood of
successful fertilization and pregnancy.
Antioxidants work by neutralizing ROS, thereby
reducing oxidative stress and protecting sperm
from damage.

2. Improvements in Sperm Parameters

While improvements in sperm quality
(motility, count, morphology, and DNA integrity)
are often noted with antioxidant use, the
relationship between these improvements and
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actual pregnancy rates is complex. Sperm quality
improvements, however, can increase the chances
of conception, either naturally or via assisted
reproductive technologies (ART) such as in vitro
fertilization (IVF) or intrauterine insemination
(.

3. Clinical Evidence on Pregnancy Rates

Several studies have investigated the
effect of antioxidant supplementation on pregnancy
rates in men with idiopathic infertility:

e Systematic Reviews and Meta-Analyses:

Multiple meta-analyses have shown that
antioxidant ~ supplementation may  increase
pregnancy rates in couples where the male partner
has idiopathic infertility. For example, a 2011
Cochrane review found that antioxidant treatment
in men was associated with improved pregnancy
and live birth rates, though the quality of the
evidence varied.

¢ Randomized Controlled Trials (RCTs):
Some RCTs have demonstrated that
antioxidant supplements like Vitamin C, Vitamin
E, Coenzyme Q10, selenium, and zinc are
associated with higher pregnancy rates, both in
natural conception and ART settings. For example:

e Coenzyme Q10 supplementation has been
linked to improved sperm motility and an increase
in spontaneous pregnancy rates in certain cases of
idiopathic infertility.

e Vitamin E supplementation has been found to
improve pregnancy rates by enhancing sperm
function, particularly when combined with other
antioxidants like selenium and zinc.

e Natural Conception VS. Assisted
Reproductive Techniques:

In natural conception, improvements in
sperm quality from antioxidants may translate into
better pregnancy outcomes. However, when used in
conjunction with ART, antioxidants may improve
outcomes such as embryo quality, fertilization
rates, and implantation success, thereby increasing
pregnancy rates.

4. Antioxidants Commonly Used for Idiopathic
Infertility

e Vitamin C and Vitamin E: These vitamins
work together to reduce oxidative damage to sperm
DNA and membranes, with evidence suggesting
they enhance natural conception rates.

e Coenzyme Q10: Known for improving sperm
motility and energy production, it has been
associated with higher pregnancy rates.

e Zinc and Selenium: Both minerals play
crucial roles in sperm production and function, and
some studies show they contribute to better
outcomes in fertility treatments.

e L-carnitine:  Promotes  sperm  energy
metabolism, and research suggests it may improve
pregnancy rates by enhancing sperm motility.

5. Limitations and Considerations

Not all studies show conclusive evidence for a
significant increase in live birth rates, though many
do report improvements in sperm parameters. The
ideal types and combinations of antioxidants,
dosages, and durations of treatment vary, and more
research is needed to establish standardized
protocols. Antioxidant supplementation may not be
effective for all men with idiopathic infertility,
especially if there are other underlying factors
contributing to infertility that have not been
identified [30-42].

I1. CONCLUSION

Antioxidants show promising results in
improving pregnancy rates in men with idiopathic
infertility, particularly through their positive effects
on sperm quality and the reduction of oxidative
stress. While evidence supports their use in
increasing both natural conception and success
rates with assisted reproductive techniques, more
large-scale, high-quality studies are needed to fully
understand the best treatment protocols and to
confirm their efficacy across diverse populations.
Research  supports the positive effect of
antioxidants on sperm quality parameters such as
motility, morphology, count, and DNA integrity.
These improvements, in turn, are associated with
increased pregnancy rates, particularly in men with
idiopathic infertility.
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