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Abstract
Objective: Anti-Mullerian hormone (AMH) is a glycoprotein of the transforming growth factor βsuperfamily, is produced by Sertoli cells and have been proposed as direct marker of their function
and indirect marker of spermatogenesis.
The aim of this study is to demonstrate that serum and seminal AMH as non-invasive marker of
spermatogenesis in infertile men and to find the relationship between seminal AMH, FSH, LH,
prolactin and testosterone.
The aim of this study is to demonstrate that serum and seminal AMH as non-invasive marker of
spermatogenesis in infertile men and to find the relationship between seminal AMH, FSH, LH,
prolactin and testosterone.
Setting: Al-Batool Teaching Hospital and Al-Duaa clinical lab.
Design : prospective study.
Participants and Methods: The study was conducted on seventy male subjects aged less than fifty
years for the period from Sept2012-Feb2013. Infertile men were classified into azoospermics (n=20),
oligospermics (n=20), and fertile men as controls (n=30).
Serum concentrations of FSH, LH, prolactin and testosterone were measured using ELISA.
Serum AMH and AMH in seminal plasma concentrations were measured using AMH/MIS enzyme
immunoassay sorbant kit.
Results: Infertile men had lower seminal and serum AMH levels and was statistically significant.
There was a significant negative correlation between seminal AMH and FSH in azoospermic men
while no significant correlation was found with LH, prolactin and testosterone.
Concerning oligospermic men, a significant positive correlation was found between seminal AMH
and testosterone while no significant correlation was found with FSH, LH and prolactin.
Conclusion: the present study found that AMH in seminal plasma can be used as indirect marker of
infertility in men.
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Introduction
Infertility is a problem that affects more
than 10-15% of couples during reproductive
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years and male factor infertility is the cause of
half of the cases(1). Most male factor
infertilities are due to testicular failure which
results in a decline in semen quality(2).
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spermatogenesis
in
azoospermic
and
oligospermic men and to find the relationship
between seminal AMH, FSH, LH, prolactin
and testosterone.

Seminal plasma results from a mixture of
various secretions from different parts of the
male reproductive organs, less than 10% of the
seminal plasma results from the seminiferous
tubules and the epididymis (3).
Seminal plasma contains Anti-Mullerian
hormone(AMH) which is produced by Sertoli
cells in the seminiferous tubules(4,5).
Anti-Mullerian hormone expression and
secretion by Sertoli cells is regulated by
inhibitory paracrine actions of intratesticular
testosterone and neighboring germ cells and by
a stimulating hormonal effect of follicle
stimulating hormone(5,6).
Anti-Mullerian hormone is a member of the
transforming growth factor β-(TGF-β) super
family of glycoprotein(7,8).
In human, large amounts of AMH are
produced during fetal and post natal testicular
development(9).
Anti-Mullerian hormone is secreted by the
apical pole of the Sertoli cells toward the
lumen of the seminiferous tubules, resulting in
higher concentration of AMH in the seminal
plasma than in the serum(10).
Serum AMH is a marker of Sertoli cell
activity in boys, and its decline during puberty
may be interpreted as an early sign of local Tactivity and spermatogenic activities in the
testes(5).
Although the function of AMH in post
natal life is incompletely understood, AMH
has been reported to control Leydig cell
proliferation and steroidogenesis(11) and may
also be related to germ cell differentiation(12),
therefore, evaluation of the biochemical
characteristics of semen provide valuable noninvasive biomarkers for evaluating the
function of the seminiferous tubules.
The aim of the present study is to
demonstrate that serum and seminal AMH as
non-invasive
markers
of
persistent

Participants and Methods
The study was carried out on seventy
subjects attending the male infertility clinic at
Al-Batool Teaching Hospital in Mosul for the
period between Sept2012-Feb2013, and
informed consent was obtained from all
subjects before entry into the study.
Twenty infertile azoospermic men recruited
for this study (mean age 32.65±8.11 years) and
twenty infertile oligospermic men were
included in the study(mean age 33.2±4.58
years), the control population consisted of
thirty fertile men(mean age 27.3±5.75 years).
Hormone estimation was done at Al- Duaa
clinical lab.
Serum and seminal AMH levels were
measured using AMH/MIS enzyme linked
immune sorbent assay kit.
Serum concentrations of FSH, LH,
prolactin and testosterone were measured
using ELISA.
Statistical Analysis
It was carried out using Minitab Version13.
Descriptive statistics, mean and standard
deviation(SD) were given for the data.
A p-value ≤ 0.05 was considered
significant.
Unpaired t-test was used to compare means
of serum level of hormones in azoospermics,
oligospermics and controls.
Unpaired t-test was used to compare means
of serum AMH and AMH in seminal plasma
of fertile and infertile men.
Relationships between AMH in seminal
plasma and various hormones were evaluated
by Spearman correlation coefficient.
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2.672) .
Concerning serum AMH, also there was a
significant difference between infertile men
and controls, 95% confidence for difference
(1.369; 2.394).

Results
Table 1 shows that infertile men had lower
levels of semen AMH when compared with
control men and it was statistically significant,
the 95% confidence for difference: (1.719;

Table 1. Comparison between mean serum and seminal AMH levels in fertile and infertile men
Parameter

Infertile men (n=40)

Fertile men(n=30)

p-value

Seminal AMH ng/ml
Serum AMH ng/ml

1.932±0.92
1.91±1.29

4.13±1.04
3.797±0.85

0.000
0.000

* unpaired t-test was used

Decreased seminal AMH in oligospermic
men was found when compared with fertile
men and statistically significant.
95% confidence for difference (-2.647; -1.533).
Also a significant decrease in serum AMH
in oligospermics as compared to fertile men.
95% confidence for difference: (-2.100;
-0.573).

Table 2 depicts a significant decrease in
seminal AMH in azoospermic men as
compared to controls. 95% confidence for
difference: (-2.880; -1.730).
Also a significant decrease in serum AMH
in azospermics as compared to controls.
95% confidence for difference: (-2.875;
-1.978).

Table 2. comparison of mean serum AMH, seminal AMH levels in azoospermics,
oligospermics and controls
parameter
Seminal
AMHng/ml
SerumAMH
ng/ml

Azoospermic men
(n=20)
1.825±0.952

Oligospermic men
(n=20)
2.040±0.900

4.13±1.04

0.000

1.370±0.711

2.46±1.61

3.797±0.853

0.000

Controls (n=30)

p-value

* unpaired t-test was used.

Fig. 2. demonstrates a significant negative
correlation between seminal AMH and FSH in
azoospermic men, while no significant

correlation was seen between seminal AMH,
LH, prolactin and testosterone as shown in Fig.
1,3,4.
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Fig. 1: Correlation between seminal AMH & serum LH in azoospermic men
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Fig. 2: Correlation between seminal AMH & serum FSH in azoospermic men
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Fig. 3: Correlation between seminal AMH & serum prolactin in azoospermic men
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Fig. 4: Correlation between seminal AMH & serum testosterone in azoospermic men
testosterone in oligospermic men while no
Fig 8. demonstrates a significant positive
significant correlation between seminal AMH
correlation between seminal AMH and
and FSH, LH, prolactin as shown in Fig. 5,6,7.
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Fig. 5: Correlation between seminal AMH & serum LH in oligospermic men
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Fig. 6: Correlation between seminal AMH&serum FSH in oligospermic men
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Fig. 7: Correlation between seminal AMH serum prolactin in oligospermic men
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Fig. 8: Correlation between seminal AMH & serum testosterone in oligospermic men
spermatogenesis are very little(13).
The
present
study
compared
spermatogenesis biomarkers in seminal plasma
in normospermic (fertile), oligospermic and
azoospermic men. The results showed that
seminal AMH significantly lower in infertile
men compared with fertile men, this is in

Discussion
Several studies with questionable results
have focused on the value of serum FSH and
inhibin to predict the status of spermatogenesis
in the testes of azoospermic men, but the
number of papers concerning the potential
significance of seminal biomarkers of
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agreement with other authors(4,14,15).
Similarly serum AMH have been found to
be lower in infertile men as compared with
fertile men and this is in agreement with other
studies(16,17,18). This revels close correlation
between AMH concentration and progress in
spermatogenesis(10,15).
In azoospermic men seminal AMH was
found to be significantly negatively correlated
with serum FSH level and this disagrees with
Fenichel P et al 1999(10) but our study agrees
with Sabetian S et al 2010(4,1319). Serum LH,
prolactin and testosterone not correlated
significantly with AMH concentration in
seminal plasma and this in agreement with
Fujisansa 2002(4).
Seminal plasma AMH was found to be
significantly lower in oligospermic men as
compared to fertile men and this in agreement
with Mostafa et al 2007(14).
In oligospermic men seminal AMH was
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ﻫﻮرﻣﻮن اﻧﺘﻲ -ﻣﻮﻟﻴﺮﻳﻦ اﻟﻤﻨﻮي ﻓﻲ اﻟﺮﺟﺎل اﻟﺨﺼﻴﺒﻴﻦ واﻟﻌﻘﻴﻤﻴﻦ
3

ﻳﺎﺳﺮ ﻃﻠﻴﻊ اﻟﻮﺗﺎر 1،ﺳﺎﺟﺪة ﺳﻌﻴﺪ اﻟﺠﻠﺒﻲ 2،إﺳﻼم ﻣﺆﻳﺪ اﻟﺠﻠﻴﻠﻲ

 -1اﺳﺘﺸﺎري ﺟﺮاﺣﺔ اﻟﻤﺠﺎري اﻟﺒﻮﻟﻴﺔ ،م .اﻟﺠﻤﻬﻮري اﻟﺘﻌﻠﻴﻤﻲ ،اﻟﻤﻮﺻﻞ؛
 -2ﻓﺮع اﻟﻔﺴﻠﺠﺔ ،ﻛﻠﻴﺔ اﻟﻄﺐ ،ﺟﺎﻣﻌﺔ اﻟﻤﻮﺻﻞ ،اﻟﻤﻮﺻﻞ ،اﻟﻌﺮاق؛
 -3دﻛﺘﻮراﻩ اﻷﺣﻴﺎء اﻟﻤﺠﻬﺮﻳﺔ اﻟﻄﺒﻴﺔ ،م .اﻟﺒﺘﻮل اﻟﺘﻌﻠﻴﻤﻲ ،اﻟﻤﻮﺻﻞ

اﻟﻤﻠﺨﺺ

اﻟﻬﺪف :اﳍﺪف ﻣﻦ اﻟﺪراﺳﺔ ﻫﻮ ﺗﻮﺿﻴﺢ إذا ﻛﺎن ﺑﺎﻹﻣﻜﺎن اﺳﺘﺨﺪام ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﰲ اﻟﺴﺎﺋﻞ اﳌﻨﻮي ﻛﻌﻼﻣﺔ ﻟﺘﻜﻮﻳﻦ اﻟﻨﻄﻒ ﰲ اﻟﺮﺟﺎل
اﻟﻌﻘﻴﻤﲔ ،وﻛﺬﻟﻚ ﳌﻌﺮﻓﺔ اﻟﻌﻼﻗﺔ ﺑﲔ ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﰲ اﻟﺴﺎﺋﻞ اﳌﻨﻮي واﳍﺮﻣﻮن اﶈﻔﺰ ﻟﻠﺠﺮﻳﺐ ،اﳍﺮﻣﻮن اﻟﻠﻮﺗﻴﲏ ،ﻫﺮﻣﻮن اﻟﺘﺴﺘﻮﺳﺘﲑون
وﻫﺮﻣﻮن اﳊﻠﻴﺐ.
ﻃﺮﻳﻘﺔ اﻟﻌﻤﻞ واﻟﻤﺸﺎرﻛﻴﻦ :أﺟﺮﻳﺖ اﻟﺪراﺳﺔ ﻋﻠﻰ ﺳﺒﻌﲔ رﺟﻼً ﻣﻌﺪل أﻋﻤﺎرﻫﻢ أﻗﻞ ﻣﻦ ﲬﺴﲔ ﺳﻨﺔ ﻟﻠﻔﱰة ﻣﻦ أﻳﻠﻮل  -2012ﺷﺒﺎط
.2013
ﰎ ﺗﺼﻨﻴﻒ اﻟﺮﺟﺎل اﻟﻌﻘﻴﻤﲔ ﺣﺴﺐ ﻋﺪد اﻟﻨﻄﻒ إﱃ ﳎﻤﻮﻋﺔ اﻧﻌﺪام اﻟﻨﻄﻒ ،وﳎﻤﻮﻋﺔ ﻗﻠﺔ اﻟﻨﻄﻒ وﻛﺬﻟﻚ ﴰﻠﺖ اﻟﺪراﺳﺔ ﺛﻼﺛﲔ رﺟﻼً
ﺧﺼﻴﺒﺎً ﻛﻌﻴﻨﺔ ﺳﻴﻄﺮة.
ﰎ ﻗﻴﺎس ﺗﺮﻛﻴﺰ ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﰲ ﻣﺼﻞ اﻟﺪم وﰲ اﻟﺴﺎﺋﻞ اﳌﻨﻮي ﻛﻤﺎ ﰎ ﻗﻴﺎس ﺗﺮﻛﻴﺰ اﳍﺮﻣﻮن اﶈﻔﺰ ﻟﻠﺠﺮﻳﺐ ،اﳍﺮﻣﻮن اﻟﻠﻮﺗﻴﲏ ،ﻫﺮﻣﻮن
اﳊﻠﻴﺐ وﻫﺮﻣﻮن اﻟﺘﺴﺘﻮﺳﺘﲑون ﺑﻮﺳﺎﻃﺔ ﺟﻬﺎز .ELISA
اﻟﻨﺘﺎﺋﺞ :أﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ اﺧﺘﻼف ﻣﻬﻢ ﰲ ﺗﺮﻛﻴﺰ ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﰲ ﻣﺼﻞ اﻟﺪم واﻟﺴﺎﺋﻞ اﳌﻨﻮي ﻋﻨﺪﻣﺎ ﲤﺖ ﻣﻘﺎرﻧﺘﻬﻢ ﺑﲔ اﻟﺮﺟﺎل اﳋﺼﻴﺒﲔ
واﻟﺮﺟﺎل اﻟﻌﻘﻴﻤﲔ.
ﻛﺬﻟﻚ ﻟﻮﺣﻆ ﻋﻼﻗﺔ ﻋﻜﺴﻴﺔ ﺑﲔ ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ واﳍﺮﻣﻮن اﶈﻔﺰ ﻟﻠﺠﺮﻳﺐ ﰲ اﻟﺮﺟﺎل اﻟﻌﻘﻴﻤﲔ ﳎﻤﻮﻋﺔ اﻧﻌﺪام اﻟﻨﻄﻒ ،ﺑﻴﻨﻤﺎ ﱂ ﻳﻼﺣﻆ
ﻋﻼﻗﺔ ﻣﻬﻤﺔ ﻣﻊ ﺗﺮﻛﻴﺰ اﳍﺮﻣﻮن اﶈﻔﺰ ﻟﻠﺠﺮﻳﺐ ،اﳍﺮﻣﻮن اﻟﻠﻮﺗﻴﲏ ،ﻫﺮﻣﻮن اﳊﻠﻴﺐ ،وﻫﺮﻣﻮن اﻟﺘﺴﺘﻮﺳﺘﲑون.
ﲞﺼﻮص ﳎﻤﻮﻋﺔ ﻗﻠﺔ اﻟﻨﻄﻒ ،ﻟﻮﺣﻆ ﻋﻼﻗﺔ ﻃﺮدﻳﺔ ﺑﲔ ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ وﻫﺮﻣﻮن اﻟﺘﺴﺘﻮﺳﺘﲑون ،ﺑﻴﻨﻤﺎ ﱂ ﻳﻼﺣﻆ ﻋﻼﻗﺔ ﻣﻊ اﳍﺮﻣﻮن اﶈﻔﺰ
ﻟﻠﺠﺮﻳﺐ ،اﳍﺮﻣﻮن اﻟﻠﻮﺗﻴﲏ وﻫﺮﻣﻮن اﳊﻠﻴﺐ.
اﻻﺳﺘﻨﺘﺎج :وﺟﺪت اﻟﺪراﺳﺔ اﳊﺎﻟﻴﺔ أن ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﳑﻜﻦ اﺳﺘﺨﺪاﻣﻪ ﻛﻌﻼﻣﺔ ﻏﲑ ﻣﺒﺎﺷﺮة ﻟﻠﻌﻘﻢ ﻋﻨﺪ اﻟﺮﺟﺎل.

اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :ﻋﻘﻢ اﻟﺮﺟﺎل ،ﻫﺮﻣﻮن اﻧﱵ ﻣﻮﻟﲑﻳﻦ ﰲ اﻟﺴﺎﺋﻞ اﳌﻨﻮي.
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