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Effects of Selenium on Various Sperm Parameters in Varicocele Rats
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Abstract

Aim: Varicocele is an abnormal enlargement of the
pampiniform venous plexus and blood blockage in
the spermatic cord. Among major effects on male
fertility is oxidative stress and metabolites reflex
to testicles, which in turn have a significant part in
producing free radicals (reactive oxygen species
=ROS). As a micronutrient, selenium has an antioxi-
dant characteristic to normal spermatogenesis and
combats oxidative stress. The present study aimed
at examining selenium effects, as an antioxidant ele-
ment) on sperm parameters (sperm count, motility,
morphology) in varicocele rats.

Methods: This study was a case-control. It was done
in 2017 in the Qazvin University of Medical Sciences
on 24 male Rats that were divided randomly to four
6-subject groups of control, sham, varicocele, and
treated varicocele. A daily 0.2-mg selenium diet was
injected intraperitoneally to the treated varicocele
group. After four weeks, sperm indices were exam-
ined among all the groups and the data was ana-
lyzed by one-way ANOVA.

Results: All the indices in this study (sperm count,
motility and morphology) had a significant decline in
the varicocele group compared to the control group
(p<0.05). Results also indicated an effect of seleni-
um as an antioxidant on the number of sperm as well
as their motility. This led to improvement of these
parameters having no effects on sperm morphology
among varicocele rats.

Conclusion: Results showed that, as an antioxidant,
selenium eliminated free radicals in varicocele rats
indicating its effectiveness on varicocele-dependent
infertility.
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Introduction

Infertility is a prevailing problem among couples who have
over a one-year struggle to have a child. About 50% of
infertility relates to male factors [1]. Male infertility may
have various causes among which are genetic mutations,
changes in chromosome counts or morphology, infectious
diseases, varicocele, chemotherapy, radiotherapy,
ejaculation disorders. Varicocele is paid much attention
as a cause of infertility [2-5]. Varicocele is an abnormal
enlargement, as well as blood blockage, in the plexus of
vein (pampiniform) within the spermatic cord that drains
the blood through testicles. Its occurrence rate among
fertile men is 15-20%; 30-50% among primary infertile
men; and 50-80% among infertile men. The mechanism
involving varicocele leading to male infertility has not
been identified yet. However, theories have identified
factors like reflection of poisonous metabolites from
kidneys or adrenals, rise in testicle temperature, testicular
hypoxia resulting from venous stasis and malfunction of
hypothalamus or hypophysis in varicocele. Recent studies
report that the main influencing factors on infertility include
oxidative stress and reflection of metabolites to testicles.
In this regard, ROS plays a major part [6]. Oxidative
stress is a result of imbalance in production of ROS and
antioxidants defence resulting in damage to DNA integrity
in sperm nucleus, leading to many changes in parameters,
especially sperm motility, within 90% of cases and decline
in sperm count parameter up to 20 million in 60% of
cases. ROS production is a physiologic process, which
can cause sex cells’ death, dysfunction of Sertoli-Leydig
cells and spermatogenesis disorder. High levels of ROS
in semen was reported in 80% of varicocele patients [7-
8]. Selenium acts as a micronutrient and is required in
mammals’ diets like all other vital elements such as zinc,
taking a crucial part in normal sperm spermatogenesis to
protect sperm against oxidative substances. Protective
effects of selenium are shown through building structures
called selenoproteins that are part of antioxidant enzymes
like superoxide dismutase, glutathione peroxidase, and
catalase that are important for cellular health protection
against oxidants and oxidative stressors like ROS. Recent
studies show that defects in selenium production can lead
to smaller testicles and, in the long run, to sperm impairment
through spermatogenesis and sperm maturity processes
[9-11]. Because expression of selenium (as an oxidant) is
of great importance for normal spermatogenesis in sperm,
and to defend against oxidative stress, the present study
was initiated with the aim of investigating selenium effects
on various sperm parameters in varicocele rats.

Materials and Method

This was a case-control study done in Qazvin University
of Medical Sciences in 2017 according to the moral code
of IR.QUMS.REC.1394.213. The sample of the study
consisted of 22 mature male rats or mice with 250-350
gram weight. The rats were kept in 12 hours of light and
12 hours of darkness and 20°C temperature, then divided
randomly to four 6-rat groups. These groups included the
control group (with no surgery), the Sham group (varicocele

was induced on them without any renal vein blockage),
varicocele group, treated varicocele group (underwent
surgery to induce varicocele with a daily selenium diet of
0.2mg during 8 weeks based on Koksal et al method) [12].
Eight weeks after the surgery, rats from varicocele, sham
and control groups were killed by chloroform. In order to
examine the sperm indices (count, motility, morphology),
testicular fascia was torn by sterile scissors. After observing
the left epididymis (the coiled tube) its tail was cut to be
kept in Hams_F10 medium. Epididymis was divided into
various parts and placed in the incubator for 15 minutes in
order for the sperm to be released from the testicles into
the petri dish.

To count the sperm, a Neobar light was employed. There
were two sections for counting. Each section was a large
3x3mm box fragmented to 9 smaller curved 1x1mm boxes.
The Neobar lam was covered with a special lamel which
produced a 0.1mm when put on the lam. The semen was
diluted with 1:2 proportion and all the squares (1 to 9) were
counted. Only the sperm with head and tail (a complete
sperm) were counted [13]. The border of each of the 9
boxes had three lines. If sperm head was located inside
the box or on its internal margin, the sperm was counted,
but if it was on the two exterior lines, it was not counted. To
identify the percent of motile sperm, a droplet of the sample
was placed on the lam. This parameter was examined by
a 40-magnification microscope based on WHO criterion
[13]. To determine the morphology of sperm, Papanicolaou
staining was used. In this type of staining, the acrosome part
of a sperm turned light blue and it was dark blue in the rear
part of the acrosome. The neck was a little reddish, the tail
blue and the cytoplasmic parts around the neck were pink.
After that, using a microscope with 400xmagnification, at
least 200 sperm were examined [13]. In order to evaluate
the viability of sperm, eosin-nigrosine staining procedure
was employed, which is based on solubility level of eosin-
nigrosine to cell membrane of the damaged cells as well
as on insolubility of the colour in healthy cells [13]. A
dead sperm is of red or pink colour; the living ones are
light pink to white. If the neck is pink but the remainder of
head doesn’t absorb colour, this sperm is alive too showing
that the membrane is permeable in neck. After staining,
100 sperm were evaluated from each sample, by CX31
microscope with 100xmagnification. SPSS 16 and two-
way ANOVA were employed to analyze the data.

All sperm parameters (motility, normal morphology, the
number of viable sperm) had a significant decrease in
the varicocele group compared to the control group and
selenium diet improved these parameters (see Table 1).

The percentage of sperm with good motility was significantly
higher in the control, sham and treated groups than the
varicocele group (p<0.05). The percentage of sperm with
good motility was significantly different in the treated group
from that of the varicocele group (p<0.05) (Diagram 1).
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Table 1: Mean of sperm parameters among the different groups
Group

Sperm Parameters

Mobility (3a) 33.2#4.5 29 823.2 24 2452 “*27.1%25
Count 145#3.2 144242 7543.1 "*129+4.1
Normal Morphology 44+132 41.323.2 3718 40.1+3.1

Dead Sperm (%) 16.1+4.2 15.8+3.2 29.8+18 “*20.1+2 2

** significant difference between the varicocele and the treated groups

Diagram 1. Comparing the mobility of sperm among the mentioned groups

TE-
E 50
e
5 S
= 254 ?/f’
[ == oy =]
FH
ol 1 PELETIiIL ,HAJ‘
Caontrol B ham Varicocele  Treatment

The number of sperm was significantly higher in sham, control and treated groups than the varicocele group (p<0.05).
On the other hand, sperm count of the treated group had a significant increase compared to the varicocele group
(p<0.05) indicating the positive effect of selenium on the sperm count in varicocele rats (Diagram 2).

Diagram 2. Comparison of sperm counts among the groups
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The percent of sperm with normal morphology in sham, control, and treated groups was significantly higher than the
varicocele group (p<0.05); however, in the treated group, no significant difference was found between the treated group
and the varicocele regarding normal morphology (p>0.05) showing that selenium had no effects on sperm morphology
(Diagram 3 - next page).

Percent of dead sperm in sham, control, and treated groups was significantly lower than the varicocele group (p<0.05)

but this parameter declined significantly in the treated group compared to the varicocele group (p<0.0(, showing a
positive effect of selenium on the mentioned parameter in varicocele rats’ sperm (Diagram 4 - next page).
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Diagram 3. Normal morphology of sperm among different groups of the study
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Diagram 3. Normal morphology of sperm among different groups of the study
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Discussion

It was reported in this study that selenium could improve the
parameters of sperm count and the percent of dead cells
in varicocele rats. A study by Camejo et al on infertile men
reported that a decline in selenium in semen significantly
decreased sperm count, motility as well as good morphology
[14]. Another study (Molina et al) reported that lower levels
of selenium would lead to higher levels of oxidative stress in
testicles. They also showed that a diet of 0.1 — 0.3 selenium
per one kilo of antioxidant is required for a good production
of sperm in animals. This study was consistent with the
present study regarding the effect of antioxidants on male
infertility resulting from varicocele [15]. It was reported in a
study (2016) that selenium, along with carnitine, improved
sperm parameters like motility, count, viability and normal
morphology [16]. Sobhani et al (2015) examined the effects
of antioxidants on sperm parameters and found a significant
difference in sperm morphology between the control group
and the case group, which was inconsistent with the present
work [17]. Amidi et al reported that saffron had a significant
positive effect on sperm morphology. Unlike Amidi et al, in
the present study, selenium improved sperm morphology
but no significant difference was found [18]. This study
found significant higher sperm counts in the treated group
than in the varicocele group. Testai et al (2016) investigated
the relationship between oxidative stress and damage to
mitochondrial membrane which reported that, because
internal mitochondrial membrane contain cytochrome c,
mitochondrial collapse by oxidative stress would result
in cytochrome release from mitochondrial membrane,
which in turn leads to cell death. This death might lead

Varicocele  Treatmemnt

to exacerbate negative effects of the stressors’ activities
like collapse of DNA [19]. Based on this study, significant
decline in sperm counts in varicocele group compared to
other groups is justified. Mostafaeroglue et al conducted
a study on men suffering from varicocele. They showed
that selenium expression improved sperm parameters
including sperm counts, which was consistent with the
present study, although inconsistent regarding the positive
effect of selenium on normal morphology and mobility of
sperm [20]. Seminal leucocytes and abnormal sperm
are the main sources of free radicals in infertile people.
Protective factors like antioxidants, act as a treatment in
infertile men. Investigating creation of oxidative stress by
ROS production, Alaa Hamada et al concluded that, as
an antioxidant, selenium could control oxidative tension in
sperm of infertile people [21].

Conclusion

Generally speaking, selenium is an antioxidant that can have
a positive effect on sperm counts and viability in varicocele
rats. Further study is needed to better demonstrate effects
of antioxidants like selenium because oxidative stress
involves different parts of the body.
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