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Abstract

Background: Infertility is the inability to conceive after one year of unprotected intercourse, with male
factors accounting for about 50% of cases. Anti-Mullerian hormone, a glycoprotein belonging to
Transforming growth factor beta, is secreted from Sertoli cells and plays a key role in male sexual
differentiation.

Objectives: To examine the potential role of Anti-Mdllerian Hormone in differentiating the subtypes of
male infertility.

Methods: This case-control study was done at the Infertility Center of Al-Batool Teaching Hospital in
Diyala Governorate, Iraq, between the period from April 2024 to January 2025. It included 111 males,
aged (20-55 years). These subjects were subdivided into four groups based on seminal fluid analysis: The
Normozoospermic group (30 males) who served as the control group; the Asthenozoospermia group (29
males); the oligozoospermia group (25 males); and the idiopathic (unexplained) infertility group (27
males). Investigations included serum and seminal fluid measurements of anti-millerian hormone using
enzyme-linked immunosorbent assays.

Results: The mean+SD values of anti-millerian hormone concentrations were significantly increased in
the serum compared with the results of seminal plasma in all groups except the oligozoospermia group
where the anti-mdllerian hormone was higher than in the serum. The receiver operating characteristics
(ROC) analysis revealed that Serum AMH exhibited fair to good diagnostic performance with cutoff value
between (2.5-3.2 ng/ml), while seminal fluid AMH displayed lower diagnostic accuracy in distinguishing
subtypes of male infertility, the cutoff value ranging from (1.75-3.83 ng/ml).

Conclusion: Serum AMH levels exhibit fair to good diagnostic performance in differentiating subtypes
of male infertility. Seminal fluid AMH displayed lower diagnostic accuracy across all groups, with
elevated levels in oligozoospermic subjects. These findings suggest that serum AMH may serve as a
valuable biomarker in the evaluation of male infertility subtypes.
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Introduction:

Infertility can be defined as couples’ failure to -Congenital ~ urogenital ~ abnormalities  (e.g.,

conceive after one year of unprotected intercourse,
with male factors contributing to approximately 50%
of reported cases (1). There are multiple causes for
male infertility, which can be broadly classified due
to their general underlying etiology. These include:
-Endocrine disorders (usually due to hypogonadism)
estimated at 2% - 5% of cases,

-Sperm transport disorders (such as vasectomy) at
5%,

-Primary testicular defects (which involve abnormal
sperm parameters without any identifiable cause) at
65% - 80%

-ldiopathic (where an infertile male has normal sperm
and semen parameters) at 10% - 20%. Other causes
include:

-Acquired urogenital abnormalities (e.g., bilateral
orchiectomy),

*Corresponding author:
usama.ali2209p@comed.uobaghdad.edu.ig

undescended testes),

-Environmental toxins (pesticides, smoking, excess
alcohol, etc),

-Genetic  causes (primary ciliary dyskinesia,
Klinefelter ~syndrome, and Y chromosome
microdeletion),

-Malignancies (pituitary macroadenomas, testicular
tumors, and adrenal tumors leading to an excess of
androgens),

-Medications or drugs that can cause inhibition of
GnRH (exogenous testosterone or androgenic
steroids supplementation, chronic glucocorticoid
therapy),

-Sexual dysfunction (premature ejaculation and
erectile dysfunction), and

-Urogenital tract infections (Gonococci, chlamydia,
syphilis, tuberculosis, prostatitis) (2,3). Male
infertility can be manifested through various semen
phenotypes, including oligozoospermia (reduced
spermatozoa count), azoospermia (complete absence
of spermatozoa in the ejaculate), necrozoospermia
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(presence of nonviable sperm) (4), and qualitative
defects in sperm cells, such as abnormal morphology
(teratozoospermia), decreased motility
(asthenozoospermia), or a combination of qualitative
and quantitative defects
(oligoasthenoteratozoospermia) (5,6). The Anti-
Mdallerian hormone (AMH) is a homodimer
glycoprotein with a molecular weight of 140 kDa
connected via disulfide bonds, and it belongs to the
transforming growth factor-beta (TGF-p) superfamily
(7,8). It binds to its exclusive AMH type 1l receptor
(AMH-R2); AMH is the earliest hormone released by
immature Sertoli cells at about eight weeks of
gestation and is responsible for the regression of the
Mullerian ducts in the male fetus during sexual
differentiation (9,10). It acts as an independent
biomarker for Sertoli cell state and spermatogenic
capacity, serving as a predictor of successful sperm
retrieval (SSR) in microdissection testicular sperm
extraction (11).

This study aimed to compare the AMH levels in
serum and seminal plasma among groups of men with
normozoospermic, oligozoospermia,
asthenozoospermia, and idiopathic or unexplained
infertility to discover its ability to differentiate these
subtypes and study the positional correlations with
sperms parameters and fertility hormones profile.

Cases and methods

This case-control study was done at the Infertility
Center of Al-Batool Teaching Hospital in Diyala
Governorate, lraq, by the Department of
Biochemistry/ College of Medicine/ University of
Baghdad, Baghdad, Iraq, during the period from April
2024 to January 2025. The ethical and scientific
review board Committee of the Department of
Biochemistry, College of Medicine, University of
Baghdad gave their stamp of approval to this study.
Additionally, the scientific research committee of
Diyala Health Directorate, Diyala, Iraq provided their
ethical clearance. Subjects verbally agreed before
participating in this study. One hundred eleven males,
aged (20-55 years) were involved in this study. All
participants were diagnosed by a consultant with
infertility. These participants were divided into four
groups according to seminal fluid analysis (WHO
1999 criteria) (12): The sample size was determined
using Fleiss' formula, which related to the calculation
of sample size for comparing more than two groups
in case-control studies (13).

The study groups were the following: Group 1 (G1)
with 30 normozoospermic males as controls, Group 2
(G2) with 29 infertile asthenozoospermic males,
Group 3 (G3) with 25 males with oligozoospermia,
and Group 4 (G4) with 27 males with idiopathic
(unexplained) infertility.

The exclusion criteria included those patients who
had diabetes mellitus, Hashimoto’s thyroiditis, any
other autoimmune diseases, varicocele, undescended
tests, and testicular torsion, hypogonadotropic
hypogonadism, and those who took any medication
that may have an effect on the male reproduction

system based on history, physical examination, and
laboratory results.

Seminal fluid analysis was done by Olympus
microscope (Japan) to evaluate the seminal fluid
parameters, including:

1) determining sperm concentration by calculating
the mean number of spermatozoa multiplied by
million (10%) in ten random microscopic fields, and
this is a measurement of how many sperms are found
in each milliliter of seminal fluid,

2) identifying the sperm motility percent and grade of
activity which was calculated by applying the
following equation: Motility =100 X No. of motile
sperm in several of fields divided by the total number
of sperm in number of fields. The quantitative
parameter of sperm movement represents sperm
motility expressed as a percentage. The quality of
sperm movement is assessed through sperm
progression and expressed on a subjective typical
scale like the Macleod Scale of (0-4), which explains
the type of movements exhibited by most sperms:

Immotile sperm = 0, motile sperm with no
progressive forward movement =1, slow forward
progressive movement = 2, moderate forward

progressive movement = 3, and rapid, regular forward
progression = 4. It is classified into four grades as the
following:

Grade A- Rapid linear progressive movement 25um
/sec at 37 C, Grade B- Slow or sluggish linear or no
linear movement below 25um/sec at 37 C, Grade C-
Non-progressive below Sum/sec at 37 C, and Grade
D- Immotile, and

3) Sperm Abnormal Morphology Percent.

The normozoospermia group (control group) (G1)
were participants who had a total (Grade A + Grade
B) motility of more than 50% and total sperm count
above 20 (10%/ml), with normal morphology (%) >14.
The asthenozoospermic participants (G2) included
those with reduced sperm motility (Grade A + Grade
B) motility, less than 50% or less than 25%, with
rapid and linear progression. In contrast, other
parameters, such as sperm count and morphology,
still fall within the normal range.

The oligozoospermic patients (G3) are those who had
a total sperm count of less than 20 (10%/ml), motility
and morphology within the normal range of
normozoospermic subjects.

The idiopathic infertility participants (G4) were those
with normal criteria parameters of seminal fluid
analysis, but with no clear cause for infertility.

Blood and seminal fluid samples were taken from
each patient and control participant. Five milliliters
(ml) of blood were aspirated from the peripheral vein
of each patient and normozoospermic subjects
(control group) and were allowed to clot for 15
minutes, then centrifuged for 10 minutes at 2500
rounds per minute (rpm). Laboratory testing included
serum measurements of anti-millerian hormone
(AMH), Luteinizing Hormone (LH), and Follicular
Stimulating Hormone (FSH), which was performed
by Enzyme-linked immunosorbent assay (ELISA)
based on the sandwich principle (quantify antigens
captured between two layers of antibodies) and free
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testosterone (FT) done by Competitive-ELISA with
the principle that the limited the number of antigen
binding sites, forcing a target analyte and a labeled
analog to compete for antibody binding according to
the manufacturer (Elabscience Company -Houston,
Texas, USA).

Two to three milliliters of seminal fluid samples were
collected from each participant after the abstinence
period (3-5 days). The seminal fluid sample was
transported immediately into an incubator for 15-30
minutes to get liquefaction. Then, it was centrifuged
for 10 minutes at 2500 rounds per minute (rpm). To
get supernatant plasma, which was used for
measurements of anti-millerian hormone (AMH) by
using ELISA based on the sandwich principle
according to the manufacturer (Elabscience Company
-Houston, Texas, USA). Each subject's serum and
seminal plasma were divided into two samples and
then transported to a 1.5 milliliter Eppendorf tube for
freezing at -80 °C until the time of the studied
parameter measurements.

Statistical Analysis

Statistical analysis was done using Microsoft Excel
for organized data and Statistical Package for Social
Sciences (SPSS) version 26.0. the date was described

using percentages, means and standard deviation
(SD). The ANOVA test was employed to compare
more than two separate groups to assess the
differences between means of numerical data. The
correlation between the numerical data was evaluated
using the Pearson correlation regression test. A P
value of < 0.05 was considered significant. Receiver
operating characteristic (ROC) and its area under the
curve (AUC) were performed to determine the
parameter that is preferred in differentiation subtypes
of male infertility.

Results:

Table 1 presents the mean+SD values of demographic
data including age, body mass index (BMI) and waist
circumference (WC), and the percentage of smokers
of the four studied groups. The demographic analysis
revealed relative homogeneity across groups in terms
of age and anthropometric measures. The mean age
values ranged from 29.8 - 31.5 years, the mean BMI
values ranged from 26.7 - 27.8 kg/mz2, and the mean
WC values ranged from 85.4 89.6 cm, with no
statistically significant differences (P-values > 0.05).
The percentage of smokers in the asthenozoospemia
group (48.3%) was significantly higher than those in
other groups (p-value= 0.024).

Table Error! No text of specified style in document.: Demographic and Anthropometrical Characteristics by

Fertility Status
Characteristic Normozoosp. Asthenozoosp. Oligozoosp. (n=25)  Idiopathic p-value
(n=30) (n=29) (n=27)

Age (years) * 29.8 £4.71 31.5+£7.23 30.2 +3.90 30.1£4.52 0.521™8
BMI (kg/m?) * 26.7+4.52 273+5.16 27.8 +4.81 26.9 +£3.23 0.483N8
Waist Circumference (cm) * 85.4+11.24 89.2 +10.83 89.6 £ 8.44 86.8 £4.61 0.312™8
Smokers (%) 8 (26.7%) 14 (48.3%) 9 (36.0%) 7 (25.9%) 0.024"
Non-smokers (%) 22 (73.3%) 15 (51.7%) 16 (64.0%) 20 (74.1%)

*Values presented as mean + standard deviation
TChi-square test p-values
NS: Non-significant differences

Table 2 presents the mean + SD values of the seminal
fluid analysis for the four studied groups.
Normozoospermic and idiopathic groups displayed
significantly higher volumes (2.7 £ 0.8 and 2.8 £ 0.5
mL), while the mean of total sperm counts of
asthenzoospermic and oligozoospermic subjects was
within the normal sperm counts (2.1 £ 0.7 and 2.0 £
0.8 mL) but was significantly lower than that of
normozoospermic and idiopathic participants with (p-
value <0.001), suggesting potential physiological

normozoospermia showing the highest count (71.8
11.2 M/mL), followed by Idiopathic (45.2 %+
18.7M/mL) and asthenozoospermia, 45.2 (35.4 +
12.3M/mL). At the same time, oligozoospermia had
markedly lower counts (9.3 £ 4.2M/mL). The mean
of sperm motility in grade A (p-value <0.001) and B
(p-value <0.001) were significantly lower, in
contrast, grade D (p-value <0.0001) was significantly
higher; Grade C motility showed no statistical
variation in asthenozoospermia group compared with

discrepancies in semen production. A highly
significant disparity (p-value <0.001) existed, with

other groups.

Table 1: Semen Parameters among fertility groups

Parameter Normozoosp. Asthenozoos.p.(n=29)  Oligozoosp. Idiopathic p-value
(n=30) (n=25) (n=27)
Volume (mL) 2.7+0.84 2.1+0.73> 2.0+0.82° 2.8 £0.52¢ <0.001
Total Sperm Count (M/mL) 71.8+11.232 35.4+12.33> 9.3 £4.24¢ 452+ 18.71° <0.001
Motility (%) - Grade A 22.3+£6.222 5.4 +£5.84° 20.2+£6.112 21.8+6.43° <0.001
- Grade B 33.5+3.822 15.8+6.71° 31.2+6.932 31.0 +5.822 <0.001
- Grade C 10.2 +1.41 10.8 +£2.32 11.8+2.93 11.5+2.73 0.087
- Grade D 34.0 + 8.242 68.0 +11.21° 36.8 £4.232 35.7 +4.80° <0.001

p-values were calculated using one-way ANOVA with Tukey's post-hoc test. Different superscript letters (a, b, c)
indicate significant differences between groups in post-hoc analysis.
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Table 3 provides the mean+SD values of serum free
testosterone (FT), LH, and FSH levels of the studied
groups. All hormonal parameters demonstrated
statistically significant differences among the groups
(p < 0.001). Serum FT levels exhibited a clear
gradient  across  fertility  status groups.
Normozoospermic subjects maintained the highest
testosterone levels (384.2 £ 121.3 pg/mL), followed
by a significant decrease in asthenozoospermic
individuals (208.7 + 116.8 pg/mL), and reaching the
lowest concentrations in oligozoospermic patients
(112.4 £ 65.7 pg/mL). Idiopathic cases demonstrated
intermediate levels (264.8 + 1234 pg/mL),

statistically similar to asthenozoospermic values.
Gonadotropin hormones (LH and FSH) showed
inverse relationships with fertility status. LH levels
were lowest in normozoospermia (2.8 * 1.1
mlu/mL), increasing significantly in
asthenozoospermia (4.2 + 3.1 mlU/mL), and peaking
in oligozoospermia (7.8 £ 6.7 mlU/mL). Similarly,
FSH  showed elevated levels in  both
asthenozoospermia (18.4 + 4.2 mlU/mL) and
oligozoospermia (22.7 = 14.8 mlU/mL) compared to
normozoospermia (5.8 * 2.2 mlU/mL), with
idiopathic cases showing intermediate elevation (10.3
4.6 mlU/mL).

Table 2: Free testosterone, follicle-stimulating hormone, and luteinizing hormone among fertility groups

Parameter Normozoosp. Asthenozoosp. Oligozoosp. Idiopathic p-value
(n=30) (n=29) (n=25) (n=27)

Serum  Free  Testosterone 384.2 +121.30° 208.7 +116.82° 112.4 £ 65.73¢ 264.8 +123.43> <0.001

(pg/mL)

Serum LH (mIU/mL) 28+ 1.112 42 +3.14° 7.8 +£6.70° 4.1£2.40° <0.001

Serum FSH (mIU/mL) 5.8 +£2.24° 18.4 +4.23% 22.7 + 14.83% 10.3 £4.61° <0.001

p-values were calculated using one-way ANOVA with Tukey's post-hoc test. Different superscript letters (a, b, c) indicate significant

differences between groups in post-hoc analysis.

Table 4 depicts the mean+SD values of serum and
plasma seminal fluid of anti-millerian hormone
(AMH) levels of the four studied groups. The analysis
of serum AMH levels revealed distinct patterns across
the study groups. Normozoospermic men exhibited
the highest mean serum AMH concentration (3.84 +
1.46 ng/mL), followed by those with idiopathic
infertility (3.32 = 0.98 ng/mL). Subjects with
asthenozoospermia showed intermediate levels (2.30
+ 0.82 ng/mL), while oligozoospermic men
demonstrated the lowest serum AMH concentrations
(1.92 £0.71 ng/mL). The range of serum AMH values
was notably wider in the normozoospermic group
(1.16-6.70 ng/mL) compared to other groups. The
one-way ANOVA revealed statistically significant
differences in serum AMH levels across the study
groups; the analysis yielded a significant (p-value <
0.001), indicating substantial variation between
groups.

In contrast to serum levels, seminal fluid AMH
concentrations  displayed a different pattern.
Oligozoospermic subjects showed markedly elevated
SF AMH levels (3.78 £ 1.52 ng/mL), which were
significantly  higher than all other groups.

Normozoospermic and asthenozoospermic men
exhibited comparable SF AMH concentrations (2.54
+ 1.03 ng/mL and 2.63 + 1.12 ng/mL, respectively),
while the idiopathic infertility group demonstrated
the lowest mean values (2.21 £ 0.64 ng/mL). SF
AMH concentrations showed significant between-
group differences (p-value < 0.001).
Oligozoospermic subjects showed significantly
higher levels compared to both normozoospermic
(mean difference = 1.24 ng/mL, p < 0.001) and
idiopathic groups (mean difference = 1.57 ng/mL, p
< 0.001). The differences between normozoospermic
and asthenozoospermic groups did not reach
statistical significance (p > 0.05). A notable inverse
relationship was observed between serum and SF
AMH levels, particularly in the oligozoospermic
group. While these subjects demonstrated the lowest
serum AMH concentrations, they exhibited the
highest SF AMH levels among all groups. This
inverse pattern was less pronounced in other study
groups, suggesting a potential compensatory
mechanism specific to oligozoospermia.

Table 4: Serum and seminal fluid of anti-miillerian hormone (AMH) among fertility groups

Parameter Normozoosp. Asthenozoosp. Oligozoosp. Idiopathic p-value
(n=30) (n=29) (n=25) (n=27)

Serum AMH (ng/mL) 3.9+1.432 2.2 +0.920 1.9 +£0.80° 3.3+1.01* <0.001

Seminal fluid AMH (ng/mL) 2.54 4+ 1.032 2.63+1.120 3.78 +1.52¢ 221 +0.64° <0.001

p-values were calculated using one-way ANOVA with Tukey's post-hoc test. Different superscript letters (a,
b, ¢) indicate significant differences between groups in post-hoc analysis.

There was a significant negative correlation between
serum and seminal plasma AMH in oligozoospermia
(r= -0.47, p=0.018, Figure 1), and a significant
positive correlation between serum AMH and total
sperm count in oligozoospermia (r= 0.72, p< 0.001,

Figure 2). Also, there were significant positive
correlations between serum AMH and serum FSH in
the asthenozoospermia group (r=0.37, p=0.05, Figure
3).
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Figure 1: Scatter plot presenting the correlation
between serum and seminal plasma AMH in
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Figure 2: Scatter plot displaying the correlation between
serum AMH, and total sperm count in oligozoospermia
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Figure 3: Scatter plot showing the correlation
between serum AMH and serum FSH in
asthenozoospermia

The outcomes of receiver operating characteristic
(ROC) and area under the curve (AUC) analysis in
differentiation between normozoospermia and
asthenozoospermia groups revealed that serum AMH
shows fair diagnostic performance with AUC of
0.811 (95% CI: 0.688 to 0.901). Using a cutoff value

of <2.5 ng/mL, it achieved 80% sensitivity and 75.9%
specificity. SF AMH demonstrates relatively poor
diagnostic performance (AUC: 0.519) (95% CI:
0.385 to 0.651). Using a cutoff value of <2.4 ng/mL,
with low sensitivity=62.1% and specificity=50%.
The outcomes of receiver operating characteristic
(ROC) and (AUC) analysis in differentiation between
normozoospermia and oligozoospermia groups
demonstrated that serum AMH showed good
diagnostic performance with an AUC of 0.857 (95%
CI: 0.736 to 0.937). Using a cutoff value of <2.5
ng/mL, it achieved 70% sensitivity and 96%
specificity, resulting in a strong positive likelihood
ratio of 17.5. SF AMH demonstrates more modest
diagnostic capability, (AUC: 0.763) (95% CI: 0.629
to 0.867). Using a cutoff value of <3.83 ng/mL, it
achieved 52% sensitivity and 93.3% specificity. Also,
the results (ROC) and (AUC) analysis in
differentiation  between normozoospermia and
idiopathic groups showed that serum AMH
demonstrates limited diagnostic value (AUC: 0.576)
(95% CI: 0.438 to 0.706). Using a cutoff value of <3.2
ng/mL, it achieved 40.7% sensitivity and 80%
specificity. SF AMH shows relatively poor diagnostic
performance with AUC values close to 0.572, (95%
CI: 0.429 to 0.714). Using a cutoff value of <1.75
ng/mL, with low sensitivity 33.3% and specificity
86.7%, indicating limited discriminatory ability
between these two groups.

Discussion :

The results of B.M.I in this study aligns with WHO's
classification, placing most participants in the
overweight category with no statistically difference
among studied groups. The current study shows a
higher  percentage  of  smokers in the
asthenozoospermia group than the other groups, with
the lowest being in the idiopathic group suggesting a
potential  association between smoking and
asthenozoospermia, which agrees with the findings of
Ramlau-Hansen et al, who illustrated that smokers
exhibited an inverse dose-response relationship with
the percentage of motile sperm (14). In males, it has
been believed that cigarette smoking adversely
impacts every system integral to the reproductive
process. Spermatozoa for smokers exhibit diminished
fertilization potential, and embryos demonstrate
reduced rates of implantation (15). The results of the
current study about seminal fluid parameters
elucidated that asthenozoospermic and
oligozoospermic  subjects had lower ejaculate
volumes than those with normozoospermic and
idiopathic groups, even though they were within the
normal limits of the WHO criteria 1999 (12). This
agrees with Banihani and Shefa’M, who found that
low seminal fluid volume was associated with
increased sperm dysfunction, particularly in
oligozoospermic and asthenozoospermic patients.
The authors linked lower seminal fluid volume to
reduced seminal vesicle function, which plays a key
role in sperm motility and viability (16). Melnyk et al.
noted a non-significant difference in seminal fluid
volume between idiopathic sub-fertile group and
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normozoospermic males (17). However, this is in
disagreement with Ahmad and Al-Murshidi, who
reported that there was a non-significant difference in
seminal fluid volume among normozoospermic and
asthenozoospermic men when controlling for
confounding factors like dehydration, sexual
abstinence, and ejaculation frequency (18). The
finding of the current study about sperm motility
corresponds with Bonanno et al., who found a
significant decrease in sperm maotility in
asthenozoospermic patients (19).

The present study also observed that total sperm
counts were significantly lower in oligozoospermic
subjects compared to the remaining groups. These
findings are in agreement with Al-Nedaw and Hassan
(20) and Ahmad and Al-Murshidi, who reported that
this could be associated with conditions like
mutations in chromosomes, gene regulation,
infections, endocrine dysfunction, the environment,
and the immune system (18). The finding of the
present study reported that serum FT was
significantly lower; in contrast, serum LH and FSH
were significantly higher in the oligozoospermic
followed by the asthenozoospermic group, which is
consistent with Jaber et al., who found that the decline
in testosterone levels could be attributed to the
psychological state of infertile individuals, as
elevated cortisol levels lead to a reduction in
testosterone levels (21) Castellini et al. suggested that
lifestyle factors such as smoking, consumption of
unhealthy food, inadequate sleep, micronutrient
deficiencies (specifically zinc, magnesium, and
vitamin D), and the use of plastic materials can
contribute to this decrease (22). These factors disrupt
the balance of reproductive hormones, particularly
testosterone. As a result, it has an impact on male
fertility (23).

The present study showed that serum AMH Levels
were highest in normozoospermic men, intermediate
levels in idiopathic infertility, lower in
asthenozoospermic, and lowest in oligozoospermic
patients. The levels of AMH in the seminal plasma
were as follows: Oligozoospermic men had the
highest AMH levels. normozoospermic and
asthenozoospermic subjects had comparable levels.
The idiopathic infertility group had the lowest AMH
levels. In general, we observed that the results of
AMH in serum were higher than those in seminal
fluid except the finding of AMH in oligozoospermic
patients; which was attributed to the instability of
hormones of testicular origin compared to blood
hormones, as 90% of semen formation depends on
glands such as the seminal vesicle and the prostate
(21). The results of our study agree with Turhan et al.,
who reported no correlation between semen and
blood AMH levels, noting significant variability in
AMH levels of seminal plasma among the studied
individuals. They proposed that seminal plasma
AMH could serve as a marker for sperm production,
although its predictive value is constrained (24). The
results also agree with Jaber et al., who observed that
high levels of AMH in the blood that are compared to
seminal plasma may suggest that Sertoli cells are

either immature or defective (21). Xiao et al. noticed
that AMH is a marker that exhibits the function of
Sertoli cells in the male reproductive accessories.
Therefore, higher concentrations of seminal AMH
may indicate that the Sertoli cells are still in an
immature state and their function may be declining
(25). The results of the present research disagree with
Kang-sheng et al., who reported that the
concentrations of AMH in plasma seminal fluid are
higher than in the blood (26). There was a significant
negative correlation between serum and seminal
plasm AMH in oligozoospermic subjects. This
inverse relationship may be reflect an increase in
seminal AMH production by immature or damaged
Sertoli cells (27). Also, there was a significant
positive correlation between serum AMH, and total
sperm count in oligozoospermic patients. These
findings agree with the results observed by
Benderradiji et al. (28), which can be explained by the
significant positive correlation observed between
serum AMH and serum FSH in asthenozoospermia
group. FSH has been identified as a regulator of
Sertoli cell quantity during testicular development
(29). Thereby, transcriptionally stimulates AMH via
a nonclassical cyclic adenosine monophosphate
(cAMP) route by binding to the AMH promoter and
enhancing AMH synthesis (30).

Conclusion:

Serum AMH levels exhibit fair to good diagnostic
performance in differentiating subtypes of male
infertility. Seminal fluid AMH displayed lower
diagnostic accuracy across all groups, with elevated
levels in oligozoospermic subjects. These findings
suggest that serum AMH may serve as a valuable
biomarker in the evaluation of male infertility
subtypes.
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