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Abstract
Endometriosis is a chronic gynecological disease that causes infertility and pain among women of reproductive age, where 
tissue similar to that of endometrium grows outside the uterus. The current study aims to measure the levels of some fer-
tility-related hormones and their relationship to disease physiology. The study included 90 serum samples divided into 
45 women with EMT and 45 healthy women aged between 20 and 41 diagnosed by ultrasound and laparoscopy, and the 
questionnaire forum obtained all sample information. AMH, inhibin B, DHEA and SHBG were measured by the ELISA method 
and the results were statistically analyzed SPSS (P<0.05). The current results showed a significant decrease in serum AMH 
and inhibin B, a non-significant decrease in serum DHEA and SHBG in EMT patients compared to healthy women, a signifi-
cant decrease in serum inhibin B in patients with advanced stage, and a significant decrease in serum AMH in non-fertile pa-
tients compared with fertile patients. In conclusion, fertility issues are recorded in many diagnosed cases of EMT, confirming 
the obvious imbalance in sex hormone levels due to the presence of uterine tissue in other sites of the body, which affects the 
hormonal response.
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Introduction

Endometriosis (EMT) is a common disease that 
causes pain and infertility for women as it is character-
ized by the presence of tissue similar to that of the endo-
metrium outside the uterus, and many factors interfere 
in the development of the disease, such as hormonal, 
immunological and neurological factors, where its fi-
nal diagnosis depends on the surgical procedure, which 
makes the diagnosis late even after the appearance of 
symptoms [1]. These tissues have the same ability as the 
endometrium to hormonal response, where the signs 
of bleeding, inflammation and fibrosis appear; as a re-
sult, it leads to chronic pain and fertility problems. In 
most cases, EMT includes the pelvic organs and rarely 
reaches beyond that and usually ovarian cancer devel-
ops if the disease spreads to the ovaries [2]. EMT is a 
chronic gynecological and systemic disease affecting 

about 5-10% of women of reproductive age worldwide. 
It is associated with the emergence of pelvic lesions and 
affects the metabolism of the fatty tissue and the liver, 
causing inflammation and gene expression in the brain 
causing pain [3]. Other factors that may explain the 
pathogenesis of EMT are congenital and allergic fac-
tors; also, it is believed that the crossing of menstrua-
tion from the fallopian tubes to the pelvis may be one of 
the etiological factors, but the occurrence of retrograde 
menstruation has also been observed in healthy wom-
en giving way to other factors [4]. There is a long time 
between the appearance of symptoms, diagnosis and 
treatment, which makes it a very complex disease and 
the patient suffers from depression, anatomical chang-
es related to infertility and sexual behavior changes re-
lated to pain, where the pain mechanics is physical and 
sensory pain, as well as EMT, reduces implantation and 
increase the chances of miscarriage [5]. Recent studies 
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have shown that stem cells responsible for the endo-
metrium regeneration after menstruation become hy-
peractive and are stuck outside the uterus in the blood-
stream, which leads to the formation of new glands and 
recruitment of polyclonal stromal cells, which leads to 
infiltrating EMT that later exposes it to inflammation 
as an immune response, and the formed glands may 
harbor some cancerous mutations, like that in ovarian 
cancer [6]. EMT reduces the ovarian reserve through 
inflammatory processes, leading to fibrosis and high 
reactive oxygen species production. Therapeutic sur-
geries may affect ovarian reserve during the removal of 
endometriotic tissue, and the pregnancy can be stim-
ulated after surgery by ovarian stimulation or insem-
ination. inside the uterine [7]. Pregnant women with 
EMT suffer from higher rates of obstetric problems 
such as cesarean sections, miscarriage and premature 
deliveries compared to normal pregnant women [8]. 
It depends heavily on laparoscopy for histological di-
agnosis of EMT more than the ultrasound because the 
latter cannot diagnose superficial EMT, but if the result 
is negative and the symptoms are clear, it is necessary 
to diagnose by laparoscopy [9]. The diversity of EMT 
lesions makes the response to treatment unstable, as 
some lesions are resistant to progesterone or do not 
need estrogen for their growth. However, if the disease 
is caused by oxidative stress from the peritoneal micro-
biome and retrograde menstruation, this treatment 
may be sufficient in this case to prevent the emergence 
of new lesions [10]. Anti-mullerian hormone (AMH) is 
a member of the TGF-β family made in the ovary that 
acts as an important parameter in measuring ovarian 
reserve and a woman’s fertility; it is related to the de-
velopment of ovarian follicles during menstruation 
and plays a vital role in the maturation of internal or-
gans in women [11, 12]. AMH receptors are expressed 
by bone proteins, estrogens and gonadotropins, where 
AMH regulates folliculogenesis and has some neuroen-
docrine functions [13]. Inhibin B is a hormone pro-
duced by the small follicles of the ovary, while inhibin 
A is produced by the corpus luteum and the dominant 
follicle, where inhibins suppress the production of FSH 
by blocking the activins signals in the pituitary gland 
[14]. Dehydroepiandrosterone (DHEA) is a steroidal 
hormone secreted by the cortex of the thyroid gland, 
where it is synthesized through the cholesterol-preg-
nenolone pathway; it plays a role in delaying ovarian 
aging and has a clear effect on the ovarian reserve when 
its concentration decreases in the blood [15, 16]. Human 
sex hormone-binding globulin (SHBG) is a glycoprotein 
produced in the liver. It binds to blood sex steroids, tes-

tosterone and oestradiol to control their levels and has 
a relationship with some metabolic diseases such as in-
sulin resistance and non-alcoholic fatty liver disease; 
also, its low concentration leads to elevated androgens 
leading to impaired ovarian function and anovulation 
[17, 18]. The current study aims to measure the levels of 
some fertility parameters that may have an important 
effect on the fertility of EMT patients and compare it 
with healthy women in the Basra governorate and link 
the significant levels of these parameters with some 
factors related to the disease.

Material and methods

The current study was conducted in Basra gover-
norate/Iraq (June to September 2022) based on serum 
samples (45 women with EMT and 45 healthy women) 
during the luteal phase and with ages ranging from 20 
to 41 obtained from a private laboratory under the su-
pervision of a specialized gynecologist depending on 
ultrasound and laparoscopy for diagnosis. It was en-
sured that all women in the study were free of any other 
gynecological diseases and chronic diseases; also, it was 
ensured that these women had not taken any medica-
tions in the four months preceding the sampling that 
may have affected the results of the tests. A question-
naire form was used to obtain the basic information in-
cluded in the study and the stages of 3 ml of serum were 
obtained by centrifugation from both patients and con-
trol groups. Then, all samples were frozen in the deep 
freezer at -20°C until the analyses were carried out us-
ing ELISA kits: AMH, inhibin B and SHBG (Elabscience/ 
USA), DHEA (SunLong Biotech Co., LTD/China). 

Statistical analysis

The statistical analysis is carried out by using SPSS. 
P<0.05 is considered statistically significant, and the 
difference between patients and control groups was 
evaluated by (T-test and one-way ANOVA test). 

Results

The frequency distribution of the study sample 
data is indicated in Table 1, where the current study 
showed a significant decrease in the level of serum 
AMH and inhibin B in EMT patients when compared 
with the control group, while there was no significant 
difference in the level of DHEA and SHBG, Table 2.
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The present study showed a significant decrease in 
the level of serum inhibin B in patients with stage 3 and 
stage 4 compared with stage 1, while there was no sig-
nificant difference in the level of AMH, Table 3. Also, 
the result recorded a significant decrease in the level of 
AMH in non-fertile patients compared with fertile pa-
tients, while there was no significant difference in the 
level of AMH, Table 4. 

Discussion

The current study recorded a decrease in AMH and 
Inhibin B in women with EMT compared to healthy 
women, a significant decrease in inhibin B in patients 
with progressive stages and a significant decrease in 
the AMH in non-fertile patients compared with fertile 

patients. Several studies have confirmed that EMT de-
creases ovarian reserve through low levels of AMH and 
antral follicle count, also a high follicle-stimulating 
hormone (FSH) level, especially in the advanced stages 
of the disease or in the case of ovarian endometrioma 
[19]. Infertile females with EMT have lower AMH and 
higher prolactin levels than infertile females without 
EMT, especially in patients with ovarian endometrio-
mas [20]. Laparoscopic surgery is one of the important 
factors that reduce the level of AMH in EMT patients, 
especially after several months of surgery [21]. In the 
case of ovarian EMT, the ovary reduces the production 
of AMH by granulosa cells and this, in turn, affects its 
level in the peritoneal fluid when the disease reaches 
this site, where the AMHR2 receptors are expressed in 
this tissue and reflect the role played by this hormone in 
the development of disease lesions [22]. Another study 

Category Group Patients
(N=45) %

Control
(N=45) %

Age (year)
20–30 40.9 62.2

31–41 59.1 37.8

BMI (kg/m2)

Normal weight 33.3 62.2

Pre-obesity 43.6 17.8

Obese 23.1 20.0

Marital
Single 52.9 40

Married 47.1 60

Fertility
Fertile 39.6 -

Non-fertile 60.4 -

Pain
Sex pain 77 -

Period pain 86 -

Menstruation

Normal 20.8 -

Amenorrhea 3.5 -

Menorrhagia 75.7 -

Table 1: Demography of the study samples.

Parameter Endo. patients (N=45) 
Mean±SD

Control (N=45) 
Mean±SD P-value

AMH(ng/ml) 1.01±0.87 2.61±2.02 0.003*

Inhibin B(pg/ml) 26.26±18.99 82.90±37.23 0.025*

DHEA (pg/ml) 1590.84±283.49 1402.41±178.91 0.214*

SHBG (pmol/ml) 65.77±24.19 39.46±30.06 0.258

Table 2: Serum levels of the study parameters in EMT patients and control.

Note: * – Significant at P≤0.05.
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showed that AMH levels in women with EMT over the 
age of 40 had low AMH, while EMT women with large 
ovarian endometriomas had elevated AMH [23]. A de-
crease in inhibin B level was observed in women with 
EMT through ovarian stimulation by giving HCG, which 
leads to a weakening of the function of the granulosa cell 
in the ovaries, where inhibin B can be used as a marker 
to measure the growth of the ovarian follicles or to iden-
tify the retrieved oocytes numbers [24]. A decreased lev-
el of serum inhibins was also observed in EMT patients 
women who experienced ovarian stimulation for the 
purpose of external fertilization during egg collection 
and embryo transfer [25]. In another study, lower serum 
Inhibin A was recorded compared with cystic and peri-
toneal fluids, and the higher level was in cystic fluid, and 
α and βA subunits were clearly expressed in the stromal 
and epithelial elements in the affected ovary [26]. 

The present study showed a non-significant in-
crease in DHEA and SHBG between patients with EMT 
and control. The levels of serum testosterone, andros-
tenedione, DHEA and DHEA-S showed a non-signif-
icant increase in the female patients with EMT com-
pared to the healthy women [27]. In another study, 
there was a significant association between cancer an-
tigen-19-9 and cancer antigen-125 with DHEA-S; this in-
dicates that elevated androgens are an important mark-
er of endometrial pathology [28]. Elevated testosterone 
and DHEA were significantly observed in endometrio-
sis lesions in the ovary compared to its concentration in 
serum, especially in women treated with contraceptive 
medication, and these high quantities are produced 

from these lesions and the tissues adjacent to it in the 
ovary [29]. An increase in the SHBG gene expression 
was observed in the endometriotic tissues, which led to 
providing a suitable environment for the activity of es-
trogen, and the estrogen-related to SHBG is protected 
from liver metabolism and existing in the endometrial 
cells, which leads to the emergence of endometriosis in 
the pelvic region [30]. The increased SHBG was record-
ed in EMT women aged between 21 to 37 years, which 
may be associated with some of the pathological mech-
anisms of infertility issues in EMT patients [31].

Conclusion

The current study shows the clear effect of the 
spread of uterine tissues outside the uterine itself, such 
as the ovaries, where its effect on ovarian functions 
and the normal response to the hormonal mechanics 
associated with fertility quality, and the general level 
of these hormone concentrations that related to the 
general health of the EMT patients. On this basis, it 
is preferable to conduct additional studies to cover all 
the physiological aspects of other factors associated 
with study hormones that affect the fertility in these 
patients.
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Table 4: Serum levels of the study parameters in EMT patients and control according to the disease stages.

Note: * – Significant at P≤0.05.

Parameter Fertile patients 
N=19

Non-fertile patients
N=26 P-value

AMH (ng/ml) 1.17±1.01 0.8635±0.71 0.026*

Inhibin B (pg/ml) 27.94±22.27 24.49±15.14 0.118

Table 3: Serum levels of the study parameters in EMT patients and control according to the disease stages.

Note: * – Significant at P≤0.05.

Parameter
Stage 1

N=12
Mean±SD

Stage2
N=10

Mean±SD

Stage3
N=12

Mean±SD

Stage4
N=11

Mean±SD
P-value

AMH  
(ng/ml) 1.09±.921 1.10±1.010 0.99±0.95 0.87±0.67 0.92

Inhibin B  
(pg/ml) 42.49±23.43 27.95±16.09 19.14±14.46 14.93±6.69 0.002* stage 3 and 

stage 4 vs. stage1
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