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ABSTRACT

The objective of this study was to investigate the relationships betweenAnti-Mullerian
hormone AMH and male infertility, which is defined as the inability of a couple to
achieve pregnancy over the average period of one year of unprotected sexual intercourse.
The study was conducted in Infertility Center of Al-Sader Teaching Hospital of AL-Najaf
province, for the period from October 2014 until March 2015. The study included 70 blood
samples from infertile men and 50 blood samples from their natural men were confirmed
their fertility and have at least one child properly, has been considered as a group control.
The ages of patients and the control group ranged between (20-50) years old. This study
was conducted to determine the impact of AMH on male infertility, and find a relationship
between the (AMH) and the level of the follicle stimulating hormone (FSH), luteinizing
hormone (LH). Results were analyzed statistically between the control groups and those
who suffer from infertility using SPSS12 system show significant differences when they
exceed 95% (P <0.05). There was a significant decrease in the level of (AMH) while an
increase in the level of (FSH) and (LH) in patients group. The present study concludes that
there is significant reduction in serum AMH of infertile men as compare with fertile men.
However, there is negative correlation between AMH & FSH, LH serum in infertile men.

Introduction

Male Infertility define as primarily infertile if they have been incapable to get a
pregnancy after one year of unprotected intercourse. Another define as failure to achieve
a pregnancy within one year of normal, unprotected sexual intercourse(1)The WHO and
the American Society for Reproduction Medicine Practice Committee defines infertility
as after at least 12 months no pregnancy of unprotected sexual intercourse. Infertility
becomes health trouble according to the WHO when the percentage exceeds about 1%(
2,) . There for, it is projected that (8-12 % of couples) incident some form of infertility in
their livers ( 3) . Because of the large differences in prevalence’s of infertility among
countries that might be due to differences in definitions and epidemiological designs (4).

Anti-Mullerian hormone (AMH)

Anti-Mullerian hormone (AMH) is a member of the transforming growth factor
(TGF) super family (,5). It is also known as mullerian inhibiting substance (6). It’s a
peptide homo dimer of molecular weight 140 kDa that consists of two identical
glycoprotein subunit, which is connected by disulphide bridge (7), which acts on tissue
growth and differentiation. . It was identified as a factor which is being synthesized by
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testicular Sertoli cells, induces regression of the Mullerian ducts during male fetal
development (8) (9). Target organ for AMH in male are mullerian ducts and gonads for
both sexes. In male the AMH is strongly expressed in Sertoli cell from testicular
differentiation up to puberty and to a much lesser degree in granulose cells from birth up
to menopause;(10) (11) (12) .

Follicle-Stimulating Hormone (FSH)

FSH is a 30 kDa hetero dimeric glycoprotein that belongs to a class of proteins that
includes luteinizing hormone (LH), thyroid stimulating hormone, and human chorionic
gonadotropin. Structurally, these glycol proteins consisting of a common (a) subunit and
a hormone specific ( b) subunit (13) Each of the subunits are encoded by single, separate
genes (14)share a common alpha subunit, but have unique beta subunits that confer
receptor specificity(15). The glycoprotein hormones act through specific G-protein
coupled receptors (GPCRs) on target cell surfaces( 16) (17)( 18). FSH are key hormones
in the endocrine control of vertebrate reproduction.”

In mammals follicle-stimulating hormone (FSH) is central to reproduction. On the
surface of target cells it acts during a G-protein coupled receptor to stimulate testicular
and ovarian functions. FSH is secreted from the pituitary gland to regulate reproduction
in mammal(16)( 19).

FSH binds to the FSH receptor, which belongs to the G-protein coupled super family
characterized by their 7 hydrophobic trans membrane domains comprising intracellular
and extracellular helices. The FSH receptor is coupled to the Gs subtype, which activates
cyclic AMP (cCAMP) when the receptor is activated by FSH(19 ) ( 20). In females, FSH
targets a receptor (FSHR) expressed only on granulose cells, and induces the maturation
of ovarian follicles(21). In males, FSH stimulates sertoli cell proliferation in testes and
supports spermatogenesis(16) ( 22). FSH is used clinically to treat an ovulatory women
and infertile men. The failure of pituitary to secret FSH and LH will result in disruption
of testicular function leading to infertility.

Luteinizing hormone

LH is glycoprotein hormone which consist of two polypeptide chains and bear
carbohydrate moieties N-linked to asparagines (As) residues , although the sub unit B is
structurally very analogous , and differs in each hormone and confers specificity of action
, the subunit is common to all members of the glycoprotein hormone family (23 ) .LH is
secreted from the pituitary gland that control development , maturation and function of the
gonad ( 24 ) .After the synthesis process is completed ,LH is stored in different secretion
granules ,readily to be released upon stimulation with GnRH ( 25 ). Apposite function of
LH is necessary for ovulation to occur in females and for Leydig cell development are
necessary for the maintenance of early pregnancy by maintaining elevated levels of
progesterone (17)
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Materials and Methods

This cross-sectional study was performed at the Infertility Center of Al-Sader
Teaching Hospital of AL-Najaf province from November, 2014 to March, 2015. We
assessed serum AMH and FSH levels and LH level on 70 infertile men and 50 healthy
controls, who were admitted to infertility clinic to investigate infertility. The Patients
according to age divided in to three groups(20-30, 31-40, 41-50)years and the range
between (20- 50) years. Venous blood sample (5 ml) was collected from each male of both
infertile and healthy control. The serum obtained by putting the blood samples in a clean
dry plain plastic tube and allowed to clot at 37C for 30 minutes before centrifugation. The
tubes centrifuged at 3000 rpm for 10 minutes, serum was collected and stored in freezer
at -20 ° C until used for estimation of the hormonal parameters. ELISA kit method using
a kit provided by Beckman Couter, Inc USA. was utilized to measure Anti-Mullerian
hormone (AMH) in both groups(26), while (FSH) and (LH) were determined by the
Enzyme Linked Fluorescent Assay (ELFA) technique using a kit provided by Biomerieux,
Inc Franc with minividas instrument.

Result

The laboratory values of hormones were significantly different in infertile men as
compared to normal men as shown in table (1). That serum AMH concentrations and AMH
concentrations were significantly lower in infertile men as compared to normal men.
While, serum FSH concentrations and LH were found to be significantly higher than
controls. In the figure (1) There was a significant negative correlations between AMH
and FSH (r=-0.572 , p<0.0001) in infertile men. Also There was a significant negative
correlations between AMH and LH (r=- 0.512, p<0.001) in infertile men Figure ( 2) shows
that serum

Table (1) : The means of AMH, FSH,LH in infertile and fertile men

Mean £S.E.
Groups i :

Fertile Patients T .test P
Criteria value

N=50 N=70
AMH ng/mi 6.3256+0.9162 3.4742+0.4466 * 2.80 0.083
LH mlU/ml 4.5724+0.7589 8.1546+1.3553 * -2.31 0.0236
FSH mlU/ml 8.3648+2.0639 12.993+2.078 * -1.58 0.1187

(*)Statistically significant differences (p< 0.05) between patients and fertile groups.
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Figure(1) Correlation between AMH and FSH in infertile men
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Figure (2) Correlation between AMH and LH in infertile men
Discussion

The present study shows a high level of FSH in patient. FSH evaluation is useful in
the running of male infertility (26), and FSH obligatory for the initiation of
spermatogenesis and maturation of spermatozoa. In infertile men, higher concentration of
FSH is considered to be a dependable indicator of germinal epithelial harm (27). The rise
in the levels of gonadotropins might disrupts the spermatogenic process leading to the
decline in the sperm count and infertility(25).

The current study shows a significant negative correlation between AMH and FSH
levels. That means AMH declines with the evaluation in FSH level. The result of present
study may be due to reflect an involvement in the signaling and regulation of FSH or most
probably to be a symptom of impaired or immature Sertoli cells (28). The present study is
agreement with previous studies that reported negative correlation between AMH and FSH
(29) (30). Other study suggested that AMH has no exact role in the regulation of FSH, Nor
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is AMH famous to inhibit FSH secretion or to be stimulated by gonadotropins (31). But
disagreement with study that reported FSH is responsible for the abnormal elevation of
serum AMH observed in the infertile patients,the effect of FSH on testicular production
of AMH might lead to a direct effect on expression of AMH in each individual Sertoli
cell, a proliferative effect on Sertoli cells (32). FSH receptors express on the Sertoli cells,
and many Sertoli cell are stimulated by FSH to secretory products during pubertal
development and in adult life (33). In patients, deficient androgen activity within the
testis, FSH is capable of rising AMH secretion by Sertoli cells. Therefore, FSH was
probable to be the gonadotropin accountable for AMH stimulation (34).

Sertoli cells generate and secrete inhibin B, a protein hormone which exerts on
feedback affects the anterior pituitary to inhibit FSH secretion (35). Basal levels of AMH
are independent of gonadotropin regulation, to The regulate of AMH after birth is
complex, during childhood and in patients with hypogonadotropic hypogonadism (30).
The negative correlations between serum levels of FSH and serum AMH concentrations
might reveal an significant interest of AMH in signal and regulation of gonadotropin
hormones and so the reproductive male system (36).

Experimental studies in mice clearly show that FSH increases testicular AMH
production because of both Sertoli cell proliferation and enhancement of AMH expression
in individual Sertoli cells (37). Earlier studies showed different results regarding the role
of FSH on AMH production, one of the study show that FSH given to new born rats
decreased AMH mRNA and immune reactive protein levels in the testis(38). While other
study showed that increased levels of AMH mRNA in response to FSH when they cultured
fetal Sertoli cells (39). AMH levels in serum reveal total AMH production and secretion
by the full Sertoli cell population. The increase of total production of AMH after treatment
of FSH could result from an increase of Sertoli cell number or of AMH gene expression,
or both. While FSH effect on Sertoli cells has proven proliferative, principally in the
prepubertal testis (40) (41), a rise in the Sertoli cells number secreting AMH is indeed
responsible, at least in part, for the enhance in AMH levels.  The present study shows
high level of LH in patient. In answer to FSH, the Sertoli cells produce diverse factors that
affect Leydig cell function equally, Leydig cells produced testosterone is necessary for
spermatogenesis (42) (43). High concentrations of circulating LH may be suitable to hence
degeneration of Sertoli cells and germinal cells, Therefore, maintaining LH serum levels
is very essential for initiating and supporting spermatogenesis. The result present study is
in agreement with the study that reported significantly increased LH were, while Serum
levels of AMH was insignificantly reduced in infertile men comparison with those of
fertile (37) . Another study concludes that there is significant reduction in serum
testosterone & AMH of infertile men as compare with fertile men. However, there is
significant increase in serum LH in infertile men (44).

The current study shows a significant negative correlation between AMH and LH in
patients. That means the decline of AMH level is accompanied with the elevation of LH
level. Since the LH receptors are founds on the Leydig cells of the testes (17) (45). Other
study show that AMH has been recommended for postnatal differentiation of Leydig cells
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as a negative regulator, AMH exerts a differentiation and function of the Leydig cell by
inhibitory effect due to a decreased number of mature Leydig cells, the conduct show that
the AMHR expresses Leydig cells and that over expression of AMH in transgenic mice
of male, blocks the precursors of Leydig cell, differentiation and the expression of
steroidogenic enzyme mRNAs ( 37). The present study concluded that AMH is one of the
key factors conditioning the normal development of male genitals. Serum AMH
determination is clinically valuable in assessing gonadal function.
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