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and Its Correlation with Some Hormones Parameters
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Abstract: In this study we will try to evaluate role of ERB in idiopathic male infertility by Estimate
expression level of ER in semen samples of infertile male compared with fertile male semen samples,
Analyzed some male hormones levels (estrogen-testosterone-FSH-LH) in both infertile and fertile Iraqi
men and Study the association between the gene expression of ER gene with hormones levels in these
samples. The level of expression of ESR2 gene in control was significantly higher than in patient group.
There is non-significant positive correlation between the hormones and ESR2 expression levels which
means increase the expression level of ESR2 will have a positive effect on those hormones while the (E2)
shows a non-significant negative correlation with the expression level of ESR2.
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Introduction

Infertility is defined as the inability
of couples to have a child after one year
of regular unprotected intercourse,
affecting (10 — 15) % of couples.
According to the latest WHO statistics,
approximately 50— 80 million people
worldwide suffer from infertility, and
male factors are responsible for
approximately (20— 30) % of all
infertility cases (1, 2).

The human estrogen receptor beta
(ERS) gene or ESR2 is located on
chromosome 14 g23.2, and is ~61.2 kb.
The ERP protein is produced from eight
exons. Additionally, there are two
untranslated exons, ON and 0K, in the 5’
region and an exon at the 3’ end that can
be spliced to exon 7 to produce the
alternative ERp isoform (3).

The ERP localization in germ cell,
spermatozoa, epithelial cells, Sertoli

and Leydig cells which suggested the
important role of  ERP in
spermatogenesis (4). It showed that
activation of ERP by estrogen (E2)
increased proliferation of immature
Sertoli cells (5). Sertoli cells are the
somatic cells of the testis that are
important for spermatogenesis. Sertoli
cells accelerate differentiation of germ
cells to spermatozoa, Sertoli cells
dysfunction impairs spermatogenesis
and fertility (6, 7).

Material and methods

Samples of research were collected
from Kamal Al- Samaraay IVF
Hospital, Ministry of Health in
Baghdad-lrag. The time assigned for
this study was extended from
1November of 2021 to end of May 2022
The study was designed as a case
control study, the study was planned as
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a case control study, including 100
samples of semen and blood from 75
infertile men with oligozoospermia,
asthenospermia, and azoospermia and
25 fertile men as controls. Men
diagnosed  with  varicocele  and
obstructive azoospermia were excluded.
Samples were collected from men who
abstain from sexual intercourse for 3-5
days Semen samples were collected in
plastic, sterile containers then incubated
at suitable condition for adequate
liquefaction time then samples were
subjected to microscopic examination
according to WHO instructions (2010).
After collecting the sample from patient
between 1.5-2 ml, transfer up to 200 ul
of liquid sample to a 1.5 ml of
microcentrifuge tube (RNase-free) and
then Add 3 volumes of GENEzol™
Reagent per 1 volume of sample (3:1)
which equal to 600 pl of trizol then mix
well by vortex. Incubate the sample
mixture for 5 minutes at room
temperature and Easy pure miRNA kit
was used for extraction of miRNA gene
and the extraction was done by using
Spin  column-based nucleic acid
purification method. ESR2 expression
level was quantitatively evaluated by
Real time-PCR after converting of
miRNA to cDNA. Also a Three ml The
serum obtained by putting the blood
samples in a vacuum sterile glasses gel,
serum has been collected and kept in
freezer until used for hormonal assays,
the Hormonal analysis of LH, FSH was
performed by using Automated Immune
Assay (AIA) Dby the VIDAS auto
analyzer,  (bioMérieux = Company)
France, while for Testosterone and E2
was Competitive-ELISA from
(elabscience Company) USA.

The Statistical Analysis System-
SAS (2018) ® program was used to
detect the Effect of difference factors in
study parameters. Least significant
difference —LSD test (Analysis of

Variation-ANOVA) was used to
significant compare between means.
Chi-square test was used to significant
compare between percentage (0.05 and
0.01 probability. Estimate of correlation
coefficient between variables in this
study.

Results and discussion
e Characteristics of the subjects

Individuals enrolled in this study
were 100 individuals, 25 of them were
fertile while the rest 75 individual were
infertile. On the basis on sperm count
and motility, patients group were
subdivided into three subgroups as:
asthenozoospermia which was the
highest proportion subgroup involved
45% patients the rest of the cases
divided into oligoasthenozoospermia
subgroup and azoospermia subgroup.
e Study group categorization

Table (1) reveals the distribution of
study groups by age. The age of patients
was ranged from 21 to 49.
Asthenozoospermi  group was the
highest proportion in patients and
control groups with 45%. Age means of
patients groups were as follow: (33.67
+1.24), (31.33 +£1.85) and (32.25 +3.67)
for Asthenozoospermia,
Oligoasthenozoospermia and
Azoospermia respectively versus (30.62
+1.64) in control group. Current results
showed that age is Non- significant
associated with infertility cases. This
result agree with results of previous
studies by llacqua and 1zzo, 2018 which
mentioned that incorrect lifestyles and
environmental  factors plays an
important role on the decline of male
fertility, particularly associated with
advancing age which include different
factors like stress (physical, emotional,
biological, etc) can reduce the potential
of male fertility, Nutritional factors
indicate that high fat diets result in
impaired reproduction, by affecting
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molecular and physical structure of
sperm as well as the health of the
developing fetus and subsequent
offspring. And other factor including

high temperature and low physical
activity which effect male sperm and
lead to infertility (9).

Table (1): Comparison between Study Groups by Age

Group Mean + SE of Age (year)
Asthenozoospermia 33.67 £1.24
Oligoasthenozoospermia 31.33+1.85
Azoospermia 32.25 £3.67
Control 30.62 £1.64
LSD value 0.952 NS
P-value 0.569
NS: Non-Significant.
e Type of infertility in patients Distribution of sample study
group according to the type of infertility

in difference groups was shown in table

(2).

Table (2): Distribution of sample study according to the type of infertility in difference groups

Group No Elg.m(?’z Sﬁl?ng%y P-value
Asthino 42 33 9 (21.43%) 0.0001 **
Oligoasthino 15 (78.57%) 1(6.67%) 0.0001 **
azo 8 14 (93.33%) | 1(12.50%) (6.67%) 0.0001 **
Total 65 7 (87.50%) 11 (16.92%) 0.0001 **
** (P<0.01).
Mean of Primary infertility in this study by showing that the

Oligoasthenozospermia was
significantly higher (P<0.01) than that
of other patients group and was
(78.57%, 87.50%, respectively).

Mean of secondary infertility in
Asthenozospermia was  significantly
higher (P<0.01) than that of other
patients group and was (6.67%,
112.50%, respactivly).

The result of this study is agree
with other study that mention that the
number of primary infertility cases was
more than secondary infertility, in men
having primary infertility, genetic and
chromosomal factors have a vital role in
the presence of primary infertility than
secondary infertility (10).

Other study has been done in Africa
and the results were disagreeing with

e Hormones analysis

proportion of primary and secondary
infertility is approximately equal. And
the commonest causes of male-related
infertility are Oligospermia,
asthenozoospermia, and varicocele. It is
suggested that interpretation and
utilization of these findings should
consider the presence of substantial
heterogeneity between the included
studies (11).

The differences between the earlier
research and ours could be attributed to
the use of study populations from
various historical eras, geographic
variances, lifestyle-related
characteristics, environmental factors,
marital status, socioeconomic
background, or semen analysis
methodology.
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Table (3): Comparison between difference groups in Hormones

210

Group Mean + SE
FSH mlU/ ml | Testosterone ng/ ml E2 pg/ml LH mlU/ ml
Astheno 7.42 £1.86 5.01+144h 4234 x2.76 a 4.82 £0.97
Oligoastheno 4.06 +0.69 7.56+4.40 b 36.80 +3.90 ab 3.75+0.43
Azo 4.45 +1.95 22.17+9.30a 32.80 £10.42 ab 4.14 £1.40
Control 5.87 +0.63 7.05+1.38Db 26.91+£2.19b 4.21+0.44
LSD value 6.961 NS 9.888 ** 13.309 * 4.25 NS
P-value 0.605 0.0127 0.0388 0.903
Means having with the different letters in same column differed significantly.
* (P<0.05), ** (P<0.01).

Mean level of FSH hormone in

Asthinozospermia was (7.42 +1.86)

While the result of
Testosterone

show

the level of

a significant

which was significantly (P<0.01) higher
than that of other patients group and
control (4.06 +0.69, 4.45 £1.95, 5.87
+0.63, respectively).

Mean level of Testosterone
hormone in Azospermia was (22.17
19.30) which was significantly (P<0.01)
higher than that of other patients group
and control (5.01 £1.44, 7.56 %4.40,
7.05 £1.38, respectively).

Mean level of E2 hormone in
Asthinozospermia was (42.34 +2.76)
which was significantly (P<0.01) higher
than that of other patients group and
control (36.80 +3.90, 32.80 %10.42,
26.91 +2.19, respectively).

Mean level of LH hormone in
Asthinozospermia was (4.82 +0.97)
which was significantly (P<0.01) higher
than that of other patients group and
control (3.75 £0.43, 4.14 £1.40, 4.21
+0.44, respectively).

The result of this study show a
significant difference level of FSH
which is agree with study that suggest
the high level of FSH may mean the
testicles are not functioning correctly
due to Advancing age, Damage to
testicles caused by alcohol abuse,
chemotherapy, or radiation ,testes don’t
produce  enough testosterone, FSH
production rises, Problems with genes
such as Klinefelter syndrome
,Treatment with hormones or Certain
tumors in the pituitary gland (12).

difference, which is agree with study
that suggest the high level of
Testosterone  occur due to Tumor
growth near hormonal glands, such as
adrenal gland or testicles,
Using anabolic steroids to build muscle
mass or enhance athletic performance,
Taking Testosterone  supplement or
Testosterone  Replacement  therapy
(TRT) for abnormally low Testosterone
levels (13).

There are significant difference in
level of E2 which is agree with study
that suggest the high level of E2 may
occur due to Some medications and
substances like (Antibiotics -herbs or
other natural substances, such as gingko
or ginseng - phenothiazine which is a
medication used for mental health
conditions) High estrogen is also could
passed down through genes. other
health conditions can raise estrogen
levels, such as: stress-weight gain
or obesity-tumors-diseases that affect
the liver-conditions that affect hormone
balances, such as hypogonadism (14).
Particularly due to the fact that estrogen
is not routinely measured in men in
clinical practice. Advancements in
methods to precisely measure estrogens
in men, together with a reduction of
their costs, should provide better
evidence on this issue and inform
clinical practice. New basic and clinical
research is required to improve our


https://labs.selfdecode.com/blog/testosterone-will-add/
https://www.mountsinai.org/health-library/diseases-conditions/klinefelter-syndrome
https://www.healthline.com/nutrition/are-steroids-bad
https://www.healthline.com/health/stress/effects-on-body
https://www.medicalnewstoday.com/info/obesity/how-much-should-i-weigh.php
https://www.healthline.com/health/benign
http://www.bumc.bu.edu/sexualmedicine/publications/prevalence-diagnosis-and-treatment-of-hypogonadism-in-primary-care-practice/
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knowledge on the role of estrogen in
male reproductive function and men’s
health in general.

The result show a significant
difference in the level of LH which
agrees with a study that explained the
high level of LH occur due to several
causes like  testicular  damage
by chemotherapy, radiation, infection,
or alcohol abuse. Or Klinefelter's
syndrome, which is a genetic disorder
that affects sexual development in
males and often causes infertility. The
study Also suggest that the LH might
play a central role in sperm motility and
normal morphology, after adjusting for
various lifestyle factors and other sex
hormone levels. Which supports the
utility of circulating LH levels as a
biomarker for assessing sperm quality
(15).

Another studies that disagree with
studies that mention above which
revealed the Low FSH levels can have
major repercussions for sperm quality.
FSH deficiency can be induced by the
use of exogenous testosterone, a
pituitary injury or tumor. While Low
testosterone could be brought on by
aging or lifestyle choices. Many men
with low testosterone can still generate
healthy sperm because testosterone is
not the hormone that truly encourages
sperm production. Because of LH
stimulates the production of
testosterone in the testes , lack of LH
can result in a lack of testosterone,

which may affect fertility and sex drive
(16).

While low E2 level occur due to
several Causes like cardiovascular
diseases , autoimmune conditions and
low body weight, that could lead to
beside male infertility to delayed
ejaculation, coronary heart and artery
diseases, delayed growth during puberty
osteoporosis, insulin and depression (17,
18).

e Quantitative expression of
Estrogen Receptor Beta (ESR2)

The mIiRNA was successfully
extracted from semen samples of
patients groups and control group. To
obtain cDNA, reverse transcription was
used and the Reaction was mediated
with suitable primers for ESR2 and
GAPDH as housekeeping gene. The
annealing temperatures of the primers
were 60 °C for all genes.

Quantitative expression of ESR2
was determined Dby Real Time
Polymerase Chain Reaction. The gene
expression was normalized to the level
of a housekeeping gene (GAPDH) and
quantified by the Act value.

There is a significant (P<0.05)
difference in level of ESR2 expression
between patients and control group as
shown in tables (4). The ESR2
amplification plots and dissociation
curves by gqPCR Samples included
healthy study group are shown in figure

).

Table (4): Comparison of ESR2 Fold expression between study groups

Group GAPDH Ct ACt AACt Folding change
2002 | 2903 | 0613 | -0.686
Control +010 | #010 | +0.15 | +0.15 1.189£0.17
. 2799 | 27.00 | 287 | 417
Patients +008 | +008 | +0.16 | +0.16 0.109 +0.05
T-test - - - - 0.659 *
* (P<0.05).



https://medlineplus.gov/cancerchemotherapy.html
https://medlineplus.gov/alcoholusedisorderaud.html
https://medlineplus.gov/klinefeltersyndrome.html
https://medlineplus.gov/klinefeltersyndrome.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6844610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6844610/
https://www.nature.com/articles/s41598-020-69712-6
https://www.nature.com/articles/s41598-020-69712-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6844610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6844610/
https://www.ncbi.nlm.nih.gov/books/NBK544322/

Iraqi Journal of Biotechnology 212

The level of expression of ESR2 in
control was significantly (1.189 +0.17)
higher than in patient group.

The ESR2 expression was detected
mostly in spermatogonia, primary
spermatocytes, and immature
spermatids. In Sertoli cells ERp
expression increases with age. The
aromatase enzyme (cP450arom), which
converts androgens to estrogens, is
widely expressed in human tissues
(including gonads and hypothalamus),
even during fetal life, suggesting that
estrogens are also involved in human
fetal physiology. Moreover, cP450arom

is expressed in the early postnatal
testicular Leydig cells and
spermatogonia. Even though the
aromatase complex is required for
estrogen  synthesis, its biological
relevance is also related to the
regulation of the balance between
androgens and estrogens in different
tissues (19).

The current study disagree with the
results of Abhari et al., (20) which
found that ERP expression level
significantly decreased in comparison
with the normal group (p<0.0001).
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Figure (1): ESR2 amplification plots by gPCR Samples included all study groups. The photograph

was taken directly from gPCR machine.

e ESR2 expression level and
hormones
Table (5) show non-significant
positive correlation between (FSH-
Testosterone-LH) hormones and ESR2
expression levels which means increase

the expression level of ESR2 will have a
positive effect on those hormones while
the (E2) shows a non-significant
negative correlation with the expression
level of ESR2.

Table (5): Correlation coefficient between ESR-2 Gene expression and Hormones levels

Hormones Correlation coefficient-r with Estrogen beta P-value
FSH 0.07 0.594 NS
Testosterone 0.04 0.783 NS
E2 -0.13 0.271 NS

LH 0.09 0.502 NS

NS: Non-Significant

The results of Abhari et al., (20)
showed the Expression levels of ERf
were  negatively  correlated  with

E2(spearman’s correlation coefficient; -
0.730) (20).
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During fetal and perinatal life,
estrogen acts on the central nervous
system by modulating the development
of some areas within the brain that are
committed to controlling male sexual
behavior in terms of setting gender
identity, sexual orientation development
and the evolution of normal adult male
sexual behavior. This organizational,
central effect of estrogens is of
particular significance in other species
(especially rodents and rams), being
probably less important in men where
psychosocial factors become more
determining. Other relevant, non-
reproductive  physiological  events
depend on estrogen in men and they
involve bone maturation and
mineralization as well as metabolic
functions (21).

In addition, it should be remarked
that the co-expression of both ERa and
ERB in the same cell determines a
complex cross-talk finally resulting in
the antagonistic effect exerted by ERf
on ERa-dependent transcription. Thus,
the presence/absence of ER subtypes
together with their cross-talk determines
a cell’s ability to respond to different
ligands as well as the regulation of
transcription of different target genes
(22). Several studies suggest possible
estrogen action at the level of
hypothalamus. In order to clarify the
role of estrogen on the feedback
regulation of gonadotropin secretion at
hypothalamic level (23).

Conclusion
1- The expression level of ESR2 in
control is higher than patients

group.
2- The mean level of LH ,FSH and
E2 hormone in

Asthinozospermia was higher
than that of other patients group
and control while the mean level
of Testosterone hormone in

azospermia was higher than that
of other patients group and
control.

3- There is a non-significant
positive  correlation  between
FSH-Testosterone-LH hormones
and the ESR2 expression level
which means increasing the
expression level of ESR2 will
have a positive effect on those
hormones while the (E2) shows
a  non-significant  negative
correlation with ESR2
expression.

References

1. ESHRE Capri Workshop Group, Albertini,
D.F.; Anderson, R.; Bhattacharya, S.;
Evers, J.L.H.; Mclernon, D.J.; Repping, S.
et al. (2017). A prognosis-based approach
to infertility: understanding the role of
time. Human Reproduction.;32(8): 1556-
1559.

2. Vander Borght, M. and Wyns, C. (2018).
Fertility and infertility: definition and
epidemiology. Clin Biochem.; 62: 2-10.

3. Kuiper, G.; Enmark, E.; Pelto-Huikko, M.;
Nilsson, S. and Gustafsson, J. (1996).
Cloning of a novel receptor expressed in
rat prostate and ovary. Proc Natl Acad Sci
USA,; 93:5925-30.

4.  Amanai, M.; Brahmajosyula, M. and
Perry, A. C. (2006). A restricted role for
sperm-borne microRNAs in mammalian
fertilization. Biology of Reproduction,
75(6): 877-884.

5. Lian, J.; Zhang, X.; Tian, H.; Liang, N.;
Wang, Y.; Liang, C. et al. (2009). Altered
microRNA expression in patients with
non-obstructive
azoospermia. Reproductive Biology and
Endocrinology, 7(1): 1-10.

6. Gunawan, A.; Cinar, M. U.; Uddin, M. J.;
Kaewmala, K.; Tesfaye, D.; Phatsara, C. et
al. (2012). Investigation on association and
expression of ESR2 as a candidate gene
for boar sperm quality and
fertility. Reproduction in Domestic
Animals, 47(5): 782-790.

7. Lucas, T. F.; Siu, E. R.; Esteves, C. A;;
Monteiro, H. P.; Oliveira, C. A.; Porto, C.
S. et al. (2008). 17beta-estradiol induces
the translocation of the estrogen receptors
ESR1 and ESR2 to the cell membrane,
MAPK3/1 phosphorylation and



10.

11.

12.

13.

14.

15.

Iragi Journal of Biotechnology 214

proliferation of cultured immature rat
Sertoli cells. Biology of
Reproduction, 78(1): 101-114.

(SAS). 2018. Statistical Analysis System,
User's Guide. Statistical. Version 9.6th ed.
SAS. Inst. Inc. Cary. N.C. USA.

llacqua, A.; 1zzo, G.; Emerenziani, G. P.;
Baldari, C. and Awversa, A. (2018).
Lifestyle and fertility: the influence of
stress and quality of life on male
fertility. Reproductive Biology and
Endocrinology, 16(1): 1-11.

AL-Najjar, S. G. (2020). The Prevalence
of Sperm Parameters for Infertile Males in
Thi-Qar City. Medico Legal
Update, 20(1): 961-965.

Abebe, M. S.; Afework, M. and Abaynew,
Y. (2020). Primary and secondary
infertility in Africa: systematic review
with meta-analysis. Fertility Research and
Practice, 6(1): 1-11.

Gershenson, D.M.; Lentz, G.M.; Valea,
F.A. and Lobo, R.A. (2022). Infertility:
etiology, diagnostic evaluation,
management, prognosis.
In: Comprehensive Gynecology. 8th ed.
Philadelphia, PA: Elsevier; chap 40.
Tyagi, V.; Scordo, M.; Yoon, R. S;
Liporace, F. A. and Greene, L. W. (2017).
Revisiting the role of testosterone: Are we

missing something?. Reviews in
Urology, 19(1): 16-24.

Schulster, M.; Bernie, A. M. and
Ramasamy, R. (2016). The role of
estradiol in male reproductive

function. Asian Journal of
Andrology, 18(3): 435.

Zhao, W.; lJing, J.; Shao, Y.; Zeng, R.;
Wang, C.; Yao, B. et al. (2020).
Circulating sex hormone levels in relation
to male sperm quality. BMC

Urology, 20(1): 1-7.

16.

17.

18.

19.

20.

21.

22.

23.

Give legacy The hormones that drive male
fertility APRIL 1, 2021.

Bajelan, M.; Roodi, N. E.; Daloee, M. H.;
Farhangnia, M. and Kuchaksaraei, A. S.
(2019). The effect of low testosterone and
estrogen levels on progressive coronary
artery disease in men. Reports  of
Biochemistry and Molecular
Biology, 8(2): 168.

Chen, T.; Wu, F.; Wang, X.; Ma, G;
Xuan, X.; Tang, R. et al. (2020). Different
levels of estradiol are correlated with
sexual dysfunction in adult men. Scientific
reports, 10(1): 1-8.

Guercio, G.; Saraco, N.; Costanzo, M;
Marino, R.; Ramirez, P.; Berensztein, E. et
al (2020). Estrogens in Human Male
Gonadotropin Secretion and Testicular
Physiology From Infancy to Late Puberty.
Front. Endocrinol. 11: 72.

Abhari, A.; Zarghami, N.; Farzadi, L.
Nouri, M. and Shahnazi, V. (2014).
Altered of microRNA expression level in
oligospermic patients. Iran J Reprod Med.
Oct; 12(10): 681-6.

Rochira, V.; Madeo, B.; Diazzi, C. et al.
(2000). Estrogens and male reproduction.
[Updated 2016 Nov 24].

Heldring, N.; Pike, A.; Andersson, S.;
Matthews, J.; Cheng, G.; Hartman, J. et al.
(2007). Estrogen receptors: how do they
signal and what are their
targets. Physiological reviews, 87(3): 905-
931.

Hayes, F. J.; Seminara, S. B.; DeCruz, S.;
Boepple, P. A. and Crowley Jr, W. F.
(2000). Aromatase inhibition in the human
male reveals a hypothalamic site of
estrogen feedback. The Journal of Clinical
Endocrinology and Metabolism, 85(9):
3027-3035.



