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Abstract

Background: Male infertility, while being the product of the influence of many factors, can be
caused by the dysfunction of sperms as a result of oxidative stress.Patients and Methods: This
was a randomized controlled placebo study involving 134 infertile male participants between the
ages of 20 to 45 years who had idiopathic oligoasthenoteratospermia. 67 participants were
randomized to either the treatment and placebo group each. The treatment group was given
200mg of coenzyme Q10 daily for 6 months. After the baseline tests, assessments were
performed at week 26 and 52. The participants were evaluated for coenzyme Q10 in the blood
and seminal plasma, sperm parameters and testosterone, follicle stimulating hormone, luteinizing
hormone and prolactin. Results: The size of testis between these two groups was not significantly
different (22.3-+2.5 for CoQ10 group and 21.8-+2.5 for placebo). The sperm motility was
improved significantly (36.2% for CoQ10 in comparison with 3.2% for the placebo group).
There was also a significant improvement in the morphology as shown by 28% for the CoQ10
group in comparison with 5.7% for the placebo group. The sperm count also significantly
increased (24% for CoQ10 in comparison with 1.8% for placebo).Conclusions: There is

sufficient evidence to show that the administration of coenzyme Q10 leads to an improvement of

sperm parameters related to normal sperm function as well as the hormones related to

spermatogenesis. However, it is known whether the improvement in the sperm parameters and

hormones as well as the endogenic environment would translate to an increased rate of

pregnancies. Aims: The aim of this randomized controlled placebo study was to evaluate the role

that the coenzyme Q10 plays in the infertility of human males.
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healthy and motile sperms in the seminal

Introduction fluid in order to be fertile (3). Therefore, of

s san, & ial : :
ANttty I3 8 preydleniociy interests are the causes of insufficiency of

problem with which many societies are

sperms in the seminal fluid, impediments to
faced (1). While infertility does not case

the production of healthy sperms and factors
hysical morbidity, impairm ity p s
p y o R O Re s that affect their motility.
pain, or mortalities, the impact that it has on !

i rms
the wellbeing of the affected males from The production of spe i
. wo
social and psychological perspectives is controlled by the endocrinal system- i
g influence
Pronounced (2). Men require a sufficiency of the essential hormones that influe

i the
production of sperms by acting on
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esticle include the follicle-stimulating
hormone and the luteinizing hormone (3).

abnormalities,

Hormonal particularly

abnormalities affecting  the  follicle-
stimulating hormone and the luteinizing

normone, can lead to infertility.

The membranes of the mammalian
spermatozoon contain high quantities of
p(,1),.unsaturated fatty acids. The lipid
peroxidation of the polyunsaturated fatty
acids might result in the formation of free
radicals which would alter the endogenic

environment (4).

Reactive oxygen species and free
radicals are not entirely damaging. They
have a prominent role to play during
reproduction, particularly, their role during
ovulation and the formation of the disulfide

bonds in the nuclei of the sperms (5).

When the male body is in its

normal ~physiological state, there are
antioxidant enzyme mechanism in the
seminal plasma that sacrifice themselves to
the reactive oxygen species and in the
process attenuate the potential damage that
the oxidants might have caused on the
spermatozoa (6). The presence of other
factors might influence the effectiveness of
these antioxidant enzymes in protecting the

male gametes to the potential damage of the
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reactive oxygen species and the free
radicals. For instance, the lipid peroxidation
of fatty acids the

might undermine

effectiveness of the antioxidant mechanisms

(7).

These findings have prompted an
inquiry into the role that compounds that
have an antioxidative effect have on male
fertility. Some of these compounds are in the
form of nutrients such as micronutrients
such as vitamin C, folic acid, vitamin E,
selenium and enzymes such as coenzyme
Q10 (8). The review of evidence has shown
that the antioxidants have a positive impact
on male fertility (9). Coenzyme Q10 is an
antioxidant .Studies have identified a
correlation between the concentration of
coenzyme QI0 in the seminal fluid of
human males and their sperm count as well
as the motility of the sperms (10). Sperm
count and their motility are essential factors

in male fertility.

The administration of coenzyme

QI0 resulted in an increase in the
concentration of the antioxidant in their
sperm cells as well as their seminal plasma
as well as an increase in the motility of their
sperms by (10) prompts a further inquiry
into the role the oxidant plays in male

infertility, therefore, this study aimed to
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evaluate the role that the coenzyme Q10

played in male infertility.

Patients and Methods

The study used a randomized
placebo-controlled design. A total of 134
infertile males who were between the ages
of 20 years and 45 years were selected and
included in the study between (February
2016 to October 2017). The patients
included in this study were those with more
than one year of the regular sexual
relationship, normal testicular size and

normal female factor.

Male infertility was diagnosed if 1 or
more standard semen parameters were below
the cutoff levels accepted by WHO based on
at least two semen analyses performed 3
months apart to eliminate unexpected and
possible adverse effects of various factors on
spermatogenesis. There was a two-week
period during which preparations were made
before the commencement of a treatment
period spanning 6 months and a treatment-
free period spanning 6 months soon after.
During the preparation period, the patients
were assessed for testosterone, follicle-
stimulating hormone, luteinizing hormone,
and prolactin using blood tests. The patients
were also evaluated for coenzyme Q10 in

their semen and serum. The patients were
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67 patients were randomly ags

group. "l.‘he patie.nts in the treatment group
were given daily doses of 200mg o
coenzyme Q10 for a six-month period. The
patients in the placebo group were given 5
sugar pill for the same period. A baseline
assessment was done at week zero followeg
by follow up assessments after 26 weeks,
and 52 weeks. During the follow-up
assessments, the patients in both treatment
and placebo groups gave semen samples that
were assessed for coenzyme Q10 in both the
semen and plasma as well as the levels of
testosterone, follicle-stimulating hormone,
luteinizing hormone, and prolactin in their

serum.

All samples were given to a lab.
within 20 minutes, the interpretation was

done in accordance with WHO 1999 criteria

(11). Semen morphology ~ was done
according to Krugar criteria(11). Serum
hormones were assessed using
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coQl0 were evaluated  with  liquid Statistical Analysis : . P value and T test

tography.
chromatography has been used for significance of data.

Results

Table(1) showing the characteristics of the patients included in the study

including their hormones and semen parameters .

Domair MeanzSD (Placebo) MeanzSD (CoQ10)
Age 2710 26110
[Emrey Serum Hormones:
Testosterone(nmol/l) 14.2+4.8 14.815.0
'FSH (IU/L) 15.1%5.0 15.115.2
Prolac.tin (Pmol/l) 355+136 350+130
LH (IU/L) 11.3£3.0 11.243.0
Semen Parameters:
Ejaculate vol (ml) 3.0+1.1 3.0+1.2
% of motility 26.0+2.6 26.2+2.5
Morphology 9.243.2 9.113.1
Total number 51.248.1 50.5¢8.2

significantly different (22.3+2.5 for CoQ10

At the end of the study, the size of testis
group and 21.8+2.5 for placebo).

between these two groups Wwas not
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Fig.(1) : Comparison of sperm parameters at 26 weeks and 52 weeks fo,

treatment and placebo group.

The semen parameters were significantly
improved at 26 and 52 weeks of treatment
and post-treatment visits. The sperm motility
was significantly enhanced (36.2% for
CoQ10 in comparison with 3.2% for the
placebo group). There was also a significant
improvement in the morphology as shown
by 28% for the CoQI0 group in contrast
with 5.7% for the placebo group. The sperm
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count also significantly increased (24% for
CoQI10 in contrast with 1.8% for placebo). P
value for sperm motility is 0.01 for 26
weeks and 0.04 for 52 weeks, P value for
sperm morphology is 0.01 for 26 weeks and
0.03 for 52 weeks and at last P value for
sperm count is 0.01 at 26 weeks and 0.03 at

52 weeks as shown in table 2 and figure 1 -
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Table (1): Comparison of domains at 3¢ weeks and 52 weeks for treatment

and placebo groups and their changes from primary readings:

_——seaees ST e atment ) Teaa 5
S2weeks value | 26weeks value
carameters | %Placebo from [ %CoQ10 %Placebo %CoQ10
primary from from primary | from
readings primary readings primary
readings readings
Serum Hormones
Testosterone | 0.5% 4% 0.07 [1.4% 18% 0.02
A 0% "15% | 0.02 [14% "25% | 0.01
FSH 0% " 12% 0.03 |1.3% " 36% 0.01
Brolactin 0.2% 04% |01 [12% "15% | 0.1
Plasma CoQ10
Blood 0% 0% T 0% 90% 0.001
Seminal 0.6% 0.2% 0.1 0.2% 140% 0.001

" (Those readings with _ markings mean

that their values are lower than the primary

readings).

Discussion

There was an improvement in the sperm

motility, morphology and count in the

treatment group during the assessment after

26 weeks when compared to the placebo

group. In addition to the improvements

noted in the sperm attributes, the serum

hormone levels for testosterone was higher

in the treatment group to which the

coenzyme Q10 was given compared to the

placebo group.This  was agreed with
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ey had found that

Mancini & Balercia (10) th
the

coenzyme Q10 helped  increase

concentration of the antioxidant in both the

sperm cell as well as the seminal vesicles of

infertile men. The researchers also found

that the administration of coenzyme Q10

helped increase the motility of the sperms of

infertile men.  The concentration of the

antioxidant in the blood plasma and seminal

plasma also increased significantly in the
treatment group.

The results of this study have also
been corroborated in other studies. For
instance, Lafuente et al. (12) found that
offering oral supplements of coenzyme Q10
in a member who was infertile improved the
seminal concentration of coenzyme QIO0.
The concentration of sperms, and their
motility in a statistically significant manner.
Through this study , there was evidence that
the use of coenzyme Q10 resulted in an
improvement of the sperm parameters that
have an influence on male infertility (13).
The influence of specific hormones on male

infertility is also documented.

Other studies have shown that in
addition to significantly improving the
Sperm  parameters, supplementation with
coenzyme Q10 also has an influence on the

profile of the reproductive hormones in

iences 13(2) 2018
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males diagnosed with

. infertiljy,
instance, a study by Sfarinejad i

that the levels of the luteiniZing ) foung

hor“‘One
M€ in the

he
treated with coenzyme Q10 St tgr(mp
0 the

placebo group. Nonetheless, the same sy g
udy

found a positive correlation between y
€ of

and the follicle stimulating hormg

serum reduced significantly i, t

coenzyme Q10 and the sperm Motility
(r=0.45, p=0.04), sperm count (=0.4¢
p=0.03) and sperm morphology (r=0,34:
p=0.04). These findings show that the noted
correlation was statistically significant anq
that the proportion of the variation i the
sperm parameters that was attributable to the

use of coenzyme Q10 was relatively high,

The improvement in the attributes of
the sperm that have an influence on male
infertility is attributed to the role of
coenzyme QIl0 in attenuating oxidative
stress (10). The oral supplementation of the
antioxidant in infertile men has been shown
to increase its concentration in both the
sperm cells and the seminal plasma. This
increase is correlated with an increase in the
such as motility,

sperm  attributes

concentration and count (15).

The supplementation with coenzymé

Q10 has been shown to increase the activity

. : he
of catalase and superoxide dismutas T
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first-line

crucial defense

wo &€

antioxidan
peroxidase’ they help defend against the

ts. Together with glutathione

oxidative stress that can result from the free
cadicals that are produced during the
prOduction of energy in the mitochondria
(16). The increase in the amount of the
coenzyme Q10 in the sperm cells and the

following an

vesicles oral

seminal
supplementation as well as increase in the
activity of the two first line defense
the

that

shows resultant

antioxidants
improvement in the sperm parameters is the
result of an attenuation of oxidative stress
(13) and the dysfunction of the sperms that

is caused by the oxidative stress (17, 18, 19,
9).

Conclusions

This study showed that the use of
the antioxidant lead to an improvement in
the sperm parameters as well as the
concentration of the hormones. Through the
attenuation of oxidative stress, coenzyme
Q10 plays a role in improving the quality of
gametes in males. Future research should
explore whether the improvement in sperm
quality translates into higher rates of

pregnancies.
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