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Abstract

Objective: Anti-Mullerian hormone (AMH) is a glycoprotein of the transforming growth factor -
superfamily, 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 years and male factor infertility is the cause of
half of the cases’”’. Most male factor
Infertility is a problem that affects more infertilities are due to testicular failure which
than 10-15% of couples during reproductive results in a decline in semen quality'®.
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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 ©.

Seminal plasma contains Anti-Mullerian
hormone(AMH) which is produced by Sertoli
cells in the seminiferous tubules™”.

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®?.

Anti-Mullerian hormone is a member of the
transforming growth factor B-(TGF-B) super
family of glycoprotein”¥.

In human, large amounts of AMH are
produced during fetal and post natal testicular
development™.

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"?.

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 T-
activity and spermatogenic activities in the
testes®.

Although the function of AMH in post
natal life is incompletely understood, AMH
has been reported to control Leydig cell

(1n

proliferation and steroidogenesis' ' and may

also be related to germ cell differentiation?,
therefore, evaluation of the biochemical
characteristics of semen provide valuable non-
invasive biomarkers for evaluating the
function of the seminiferous tubules.

The aim of the present study is to
demonstrate that serum and seminal AMH as
markers of

non-invasive persistent

spermatogenesis  in  azoospermic  and
oligospermic men and to find the relationship
between seminal AMH, FSH, LH, prolactin

and testosterone.

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 27.345.75 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 Kkit.

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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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;

2.672).

Concerning serum AMH, also there was a
significant difference between infertile men
and controls, 95% confidence for difference
(1.369; 2.394).

Table 1. Comparison between mean serum and seminal AMH levelsin fertile and infertile men

Parameter Infertile men (n=40) Fertile men(n=30) p-value
Seminal AMH ng/ml | 1.932+0.92 4.13+1.04 0.000
Serum AMH ng/ml 1.91+1.29 3.797+0.85 0.000

* unpaired t-test was used

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).

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. comparison of mean serum AMH, seminal AMH levelsin azoosper mics,
oligospermics and controls

paramer | AEETICTEN | OUEEMIEIEN | s o) | paue
Seminal 1.825+0.952 2.040+0.900 4.13+1.04 0.000
AMHng/ml
SerumAMH 1.370+0.711 2.46+1.61 3.797+0.853 0.000
ng/ml

* 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 azoosper mic men
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Fig. 2: Correlation between seminal AMH & serum FSH in azoosper mic men
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Fig. 3: Correlation between seminal AMH & serum prolactin in azoosper mic men

6 - L 4 2.156x + 0.637y =
0.142=2R

2

testosterone

seminal AMH

Fig. 4: Correlation between seminal AMH & serum testoster one in azoosper mic 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 oligosper mic men
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Fig. 6: Correlation between seminal AMH& serum FSH in oligosper mic men
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Fig. 7: Correlation between seminal AMH serum prolactin in oligosper mic men
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Fig. 8: Correlation between seminal AMH & serum testosteronein oligosper mic men

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

spermatogenesis are very little"?.

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
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agreement with other authors™'*!”.

Similarly serum AMH have been found to
be lower in infertile men as compared with

fertile men and this is in agreement with other

(16,17,18)

studies . This revels close correlation

between AMH concentration and progress in

spermatogenesis'' "'

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"” but our study agrees
with Sabetian S et al 2010*""”. Serum LH,
prolactin and testosterone mnot correlated
significantly with AMH concentration in
seminal plasma and this in agreement with
Fujisansa 2002

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"%.

In oligospermic men seminal AMH was

References

Thonneun P, Marchan S, Tallec A, Ferial ML,
Durot B, Lansac J, et al. Incidence and main causes
of infertility in the resident population (1,850,000)
of three French regions (1988-1989). Hum Reprod.
1991; 6 (6): 811-6.

Sharlip 10, Jarow JP, Belker AM, Lipshultz Li,
Sigman M, Thomas Aj et al. Best practice policies
for male infertility. Fertil Steril 2003; 77 (5): 873-
82.

Kumanov P, Nandipati KC, Tomova A, Robeva R,
Agarwal A. Significance of inhibin in reproductive
pathophysiology and current clinical applications.
Reprod Biomed Online. 2005; 10 (6): 786-812.
Fujisawa M, Yamasaki T, Okada H, Kamidono S.
The significance of anti-Miillerian hormone con-
centration in seminal plasma for spermatogenesis.
Hum Reprod. 2002; 17 (4): 968-70.

Rey R. Assessment of seminiferous tubule function
(anti-miillerian hormone). Baillieres Best Pract Res
Clin Endocrinol Metab. 2000; 14 (3): 399-408.

found to be not correlated with FSH,LH and
prolactin while it was significantly positively
correlated with testosterone as AMH have

been reported to control Leydig cell

proliferation and steroidogenesis" .

Concerning the results of this paper, all of
them are in agreement with other authors as
mentioned in the discussion except that about
the correlation between seminal AMH & FSH
in azoospermic men, only one literature
disagrees with our results and this was done in
1999 while our result was in agreement with
more recent studies as mentioned in the
discussion as the literature in 2010, &
probably this is the explanation.

In conclusion AMH in seminal plasma may
be important for sperm production and is a
good marker for male infertility.

In addition, the clinical importance is the
prediction of success of testicular sperm
extraction in non obstructive azoospermia.

Lukas-Croisier C, LasalaC,Nicand J, Bedecurra,
Sp, Kumar TR, Dutertre M, Matzuk MM, Picard
JY, Josso N, Rey R. Follicle stimulating hormone
increases  testicular  Anti-Mullerian = (AMH)
production through Sertoli cell proliferation and
non classical cyclic adenosine 5,monophosphate-
mediated activation of the AMH Gene. Mol
Endocrinol 2003; 17: 550-561.

Piltonin T, Morin-Papunen L, Koivunen R,
Perheentupa A, Ruokonen A,and Tapanainen JS.
Serum antimullerian hormone levels remain high
until late reproductive age and decrease during
metformin therapy in women with polycystic ovary
syndrome. Human Reprod 2005; 20: 1820-1826.
Durlinger ALL, Gruijters MJ, Kramer P, Karels B,
Ingraham HA, Nachtigal MW, Uilenbroek IJT,
Grootegoed JA & Themmen APN .Anti-Mullerian
hormone inhibits initiation of primordial follicle
growth in the mouse ovary. Endocrinol 2002; 143:
1076-1084.

Kuroda T, Lee MM, Haqq CM, Powell DM,
Mangana TF and Donahoe PK.Mullerian inhibiting
substance ontogeny and its modulation by follicle

282 J Med J 2014; December: Vol. 48 (4) http/ journals.ju.edu.jojmj



10.

11.

12.

13.

14.

Seminal Anti-Mullerian Hormone... Yasir T. Al-Wattar, Sajeda S Al- Chalabi, Islam M. Al-Galili

stimulating hormone in rat testes. Endocrinol1990;
127: 1825-1832.

Fénichel P, Rey R, Poggioli S, Donzeau M,
Chevallier D, Pointis G. Anti-Miillerian hormone
as a seminal marker for spermatogenesis in non-
obstructive azoospermia. Hum Reprod. 1999; 14
(8): 2020-4.

Racine C, Rey R, Forest MG, et al. Receptors for
anti-Mullerian hormone on Leydig cells are
responsible for its effects on steroidogenesis and
cell differentiation. Proc. Natl Acad. Sci. USA,
1998; 95:594-599.

Cazorla O, Seck M, Pisselet, C et al. Anti-
Mullerian hormone (AMH) secretionin prepubertal
and adult rams. J.Reprod. Fertil. 1998; 112: 259-
266.

El Garem YF, El Arini AF, El Beheiry AH, Zeid
SA, Comhaire FH. Possible relationship between
seminal plasma inhibin B and spermatogenesis in
patients with azoospermia. J Androl. 2002; 23 (6):
825-9.

Mostafa T, Amer MK, Abdel-Malak G, Nsser TA,
Zohdy W, Ashour S, et al. Seminal plasma anti-
Miillerian hormone level correlates with semen
parameters but does not predict success of testicu-
lar sperm extraction (TESE). Asian J Androl. 2007;
9 (2): 265-70.

15.

16.

17.

18.

19.

Duvilla E, Lejeune H, Trombert-Paviot B, Gentil-
Perret A, Tostain J, Levy R. Significance of inhibin
B and anti-Miillerian hormone in seminal plasma: a
preliminary study. Fertil Steril. 2008; 89 (2): 444-8.
Al- Qahtani A, MuttukrishnaS, Appasamy M,
Johns J, Cranfield M, Visser JA,Themmen AP,
Groome NP. Development of a sensitive enzyme
immunoassay for anti-Mullerian hormone and the
evaluation of potential clinical applications in
males and females. Clin Endocrinol(oxf) 2005; 63:
267-273.

Muttukrishna S, Yussof H, Naidu M, Barua J,
Arambage K, Suharjono H, SalthanandanM. Serum
anti-Mullerian hormone and inhibin B in disorders
of spermatogenesis. Fertil Steril 2007; 88: 516-518.
Goulis DG, Polychronou P,Mikos T, Grimbizis G,
Gerou S, Parlidou V, Papanikolaon A, Tarlatzis
BC, Bontis IN, Papadimas I. Serum inhibin B and
follicle stimulating hormone as predictors of the
presence of sperm in testicular fine needle aspirate
in men with azoospermia. Hormones (Athens)
2008; 7: 140-147.

Sabetian S, Ardekani AM, Hodjat M, Akhondi MA,
Soltanghoraee H, Amirjannat N et al.Comparing
seminal plasma biomarkers between normospermic
and azoospermic men. J Reprod Infert 2001; 11 (1):
39-46.

283 J Med J 2014; December: Vol. 48 (4) http/ journals.ju.edu.jojmj



Seminal Anti-Mullerian Hormone... Yasir T. Al-Wattar, Sajeda S. Al- Chalabi, Isam M. Al-Galili

Omeedally emasdl Jlr ) ge S5dl s g0 — ¥ Og0ys2
sgued\ dge aul %@:A\ dorws Bl 1‘,\533\ b b

(Jogoll ( cordad) ysgemll p gl (sylmedl i (Lt —1
Qé\fd\ LJ-.D}‘J\ LJ-.D}‘J\ dnal> cg,.k.‘\ wCM‘ ijﬁ -2
Josell aoladt Jgdt Lo clodall &y gt sl 01983 =3

Jom )t (3 Caladl oS RS gkl BL) 3 ppdse 551 Osepp pltsiza) OSGYL OIST13] a5 sa ] o A1 1 Dug)
Ogpnstel) Ogarn ¢ I Osn Al cumll 5as1 Osndly Sodl BLl 3 capdse 1 Osap O BV Bl LISy (Cocial)

Sl Osepn

bla 2012 Jsbl oo 330 2 i o B cajlosl Joes Sy Gpmee o 2l i pSilaadly Jasll b
.2013

Sy oD Al i SISy bl A6 Asgesty (el plsl degast ) Calad) sde e Gpaal) b)) s &

Oy (g Oy bl (ol i) Dsubl 1S5 S ¢ LS Gl Ll 3y pll fae 3 cadse S Osnr 55 S
(ELISA jlg> iblug Ogpien sl O 09 Cold

e Qb o gyl o e goidl Ll p ) fuae (3 cppdse 351 Ognn 5S35 (3 e D) gl ujeb\@_\._s\
peial) Jl g

Lo | Ly ccibedl plawil degazt pedall Jn )l 3 ) 5331 090 dly pdes 1 O G 2K BV Lo SIS
Oyt il Oy (bl Ognn ¢ sl Ogadl cyml] 3421 g0 3l 55T ao dagn BV

A= Ognl pr e LS | Lty Ogptnsind) Ogang cupdsr 31 Opap O B3l Be Lomg) (ilad) 4B Ao get ogatt
b Ogamg &35l Ogedl (gl

o kis oiall 35l pd BS anltsinal (S8 ppde 351 Osapn OF LI 2yl ey i)

(Sl L 3 andse 3 Osan (J ) pe I LIS

284 J Med J 2014; December: Vol. 48 (4) http/ journals.ju.edu.jojmj



