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Abstract

Polycystic ovarian syndrome(PCOS)is the most common endocrinopathy,that affects 5 to 20% of women
in age of(12-45year)and cause a widespread of reproductive disorder in women and it is a major cause of
hirsutism,acne,hormonal disturbance and infertility. Women with PCOS may associated with health conditions
obesity,amenorrhea, oligomenorrhea,hyperandrogenemia and insulin resistance.The PCOS patients are with
increased risk for type 2diabetes mellitus,diabetic complications,dyslipidemia and cardiovascular disease .

Objective: Aim of the study to investigate the pathogenicity,disease severity and early diagnosis roles anti-
Mullerian hormone and anti-ovarian antibody in ladies with PCOS.

Conclusion: Polycystic ovarian syndrome was related to the increase level of AMH in different age of
PCOS patients,which comprised 55.0% in PCOS patients that cause defect in ovulation and resulting fertility

problem,while no relationship between anti-ovarian antibody and patients with PCOS.
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Introduction

Polycystic ovarian syndrome(PCOS)is a common
and complex endocrine issue and hormonal abnormalities
which influences whole body,that affected 5 to 20% of
regenerative age ladies,occurred in age of(12-45)year,and
it is a main reason for hirsutism and fertility problem(".
PCOS is more typical than other conceptive infection;
it is related with metabolic issue,for example,type

2 diabetes mellitus,dyslipidemia,hypertension and
expanded risk of cardiovascular disease®.
The investigators between young adult and

adolescent patients with PCOS found a few phenotypic
differences ,where the more severe component of the
phenotype was in young adults was obesity,with the
mean body mass index(BMI)and prevalence of obesity
and morbid obesity being higher in young adult compared
with adolescent patients®). The etiology of PCOS not
clear,but rather numerous elements might be related with
PCOS,which include obesity,hyperandrogenism, insulin
resistance that lead to compensatory hyperinsulinemia
, increment discharge of luteinizing hormone (LH) and
disappointment ovarian follicular improvement because

of expanded follicular advancement blocker paracrine
factor , such as anti mullerian hormone (AMH) that
produce from granulosa cell of follicles in size under 8
mm®.

The diagnosis of PCOS in ladies is ordinarily as
indicated by the European society of human reproduction
and embryology/American society of reproductive
medicine( ESRHE/ASRM) criteria known as Rotterdam
criteria, which rely upon nearness at any rate two of three
highlights of oligo-ovulation/anovulation(menstrual
dysfunction), hyperandrogenism and appearance of
polycyclic ovaries in ultrasound look like the pearl
string®.

Anti -Mullerian hormone:-

Anti-Mullerian hormone(AMH)also define as
Mullerian-inhibiting  substance,Mullerian  inhibiting
factor and Mullerian-inhibiting hormone.lt is a
glycoprotein dimer,it belongs to the member of the
transforming growth factor beta superfamily,it is
produced from the 36th week of gestation, by the
granulosa cells of growing follicles of the ovary,primary,
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secondary,preantral and antral,start produced at elevated values by the last two and has an a specific role in the evolution
and maturation of follicles®.It has two main mechanisms of ovarian dysfunction by disrupting folliculogenesis
through:suppress the initial induction of primary follicles from primordial follicles, and suppress the responsiveness
of antral follicles to (FSH) through period induction (Fig.1).
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Figure(1): Anti-Mullerian hormone(AMH)and folliculogenesis'”.

The AMH stops the premature exhaust of follicle”).
AMH level higher value at age 25 years,after that
decreased to the menopause'®.Circulating AMH levels
in serum is high two or three times in the patients
with PCOS than healthy women,and not influenced
by the menstrual cycle nor changed through the use of
oral contraceptives,thus it can be applied as a potent
parameter for detection PCOS .AMH measurement is
valuable because, it can be useful in predicting ovarian
hyperstimulation,multifollicular ~ complications and
may be a novel marker for ovarian aging as well as
evaluating treatment efficacy in PCOS.The starting of
folliculogenesis is suppressed because increased values
of AMH, in women with PCOS,increased AMH value
have harmful role in disruption of ovarian physiology
and worse fertility outcomes®.AMH also block the
action of the aromatase enzyme,suppose that the AMH
participate in the severity of PCOS,therefore can
AMH may can be applied as a delegate parameter of
classical hyperandrogenism.AMH has two receptors
type 1 receptor(AMHR-I)is a non specific and type two
receptor(AMHR-II)is specific by the AMHR2 gene

present on the AMH target organs such as mullerian
duct and granulosa cells of ovary,binding of AMH to
AMHR?2 inhibit follicle development by suppressing
recruitment of primordial follicles into the pool of
developing follicles®.

AMH protein expression initiate at the primary
follicle phase,very raise expression is determined in
FSH-dependent preantral and small antral follicles
of<4dmm in diameter and AMH reduced and absent
in follicles larger than 8mm.The distinctive feature
of PCOS is failure of follicular development,causing
anovulation and aggregation of preantral and small antral
follicles, which may be contributed to high introduction
of AMHIU9, Hyperandrogenism quickens preantral and
antral follicle growth in the ovary,and expanded LH
causes in premature luteinization resulting follicular
arrest leading elevated values of AMH.It is likewise
proposed the obesity had an extra prohibitory impact
on gonadotrophin discharge because of an expansion
in convert androgens to estrogens in fat tissue bringing
about the concealment of LH and the subsequent restraint
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of the dominant follicle(D,
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level of AMH in women benefit as a biomarker of
ovarian storage and refer to the small follicles cannot
growth,if low in the clinical state of decreased ovarian
store,indicating that presence a little number of follicles
in the ovary AMH block the premature evolution
of follicles and eggs,this happen by decreasing the
number of FSH receptors on ovaries and preventing the
premature egg maturation by FSH in each cycle(®.

Other importance of this hormone in various
pathological conditions of ovaries not only the diagnosis
and follow up of ovarian tumors of granulosa cell origin,
but also prognosis of ovarian hyperstimulation syndrome
and PCOS(!?),

AMH prevent the secretion of FSH and impact on
growth of follicle by suppress the expression of aromatase
enzyme dependent FSH and luteinizing hormone (LH)
receptor.In PCOS ladies,there is a partition that keep the
follicles to turn into the predominance follicle.In addition
to the reduced value of FSH,increase values of AMH
slower the responsiveness of follicles to FSH,therefore
the follicles stop development into a predominance
follicle,that cause an aggregation of several small antral
follicles less than (9) mm in diameter in the ovary!'3).

Anti -ovarian Antibody: -

Polycystic ovarian syndrome is the endocrinopathy
and disturbance that cause menstrual impairment and
infertility through propagative age,genetic and hormonal
status have important function in the pathogenesis of
PCOS.Decrease secretion of progesterone in PCOS
give rise to over-stimulation of immune system that
increase oestrogen secretion that lead to different
autoantibodies,have been reported in PCOS, for such
as antibodies(ANA),anti-thyroid,anti-
histone,anti-islet cell and anti-ovarian antibodies
(AOA). AOA is a group of auto-antibodies against
ovarian antigens, include anti-oocyte plasma,oocyte
membrane(zona pellucida),different parts of the ovary
granulosa,theca interna and lutein follicular cells.Many
causes for AOA formation,may be include chronic
inflammation of the ovaries, laparoscopic abdominal
surgery,the collection of oocytes for assisted reproductive
techniques(ART)and also the presence of auto-antibodies
against human heat-shock protein 90-f(anti-HSP90p)in
the sera of infertile women,this protein causes ovarian
autoimmunity and is considered to be a marker of
ovarian damage also associated with POF(3 AOA

anti-nuclear

disrupt the development and function of oocytes and
result a decline in the fertilization rate,thus they could
likewise be an autonomous marker for possible ovarian
failure.The AOA have antagonistically influence on
egg quality or hinder the luteal stage and implantation.
Presence of AOA either against tissues ovary or
oocytes and presence of these AOA proposes detection
of autoimmune process that might be the primary or
secondary response to an ovarian combination,found
high level of AOA in women after follicular
puncture of unsuccessful in vitro fertilization(IVF)
trials may be in charge of for the pathophysiology
of unprompted miscarriages,additionally
with, endometriosis,other reproductive
such as adrenal failure,polyglandular autoimmune
disorders,unexplained infertility and PCOS associated
with autoimmunity('®. Another
in the production of anti-ovarian antibodies may
be an autoimmune process of POF.The
ovarian antibody are reported in premature ovarian
insufficiency(POI),more found of an AOA(30-67%)
autoantibodies has been reported in POI patients.A
few antibodies in the aggregation of AOA are thought
to connect with an immediate activity on ovarian
tissue, while others have no such impacts, comparably
to autoantibodies in the other autoimmune diseases,
therefore it is conceivable that few various antigens are
include in the ovarian autoimmunity on the grounds that
both ovarian cell and zona pellucida,oocyte antibodies
have been documented.The production of AOA in
some cases was activated by hormonal incitement of
ovaries and coordinated against(LH)receptors,or human
chorionic  gonadotrophin(HCG)receptors,or both of
them,the AOA appraisal,demonstrates that AOA are
particular coordinated to theca interna cells.Ovarian
antibodies have been appeared to be available in infertile
ladies in spite of the fact that demonstrating ordinary
level of FSH and inhibin-B,recommending that ovarian
antibodies are free indicators of potential of autoimmune
ovarian defeat,the pathological importance for presence
ovarian antibodies to different cell parts of the ovary can
(a)diminish fertilization rates (b)decline pregnancy rates
(c)create a poor reaction to gonadotropin prompting (d)
influence egg and embryo improvement (e)could be in
charge of implantation defeat(!”),

found
disorders

antiovarian cause

anti-

Materials and Method
Subjects

The present study consist of 120 women (80



PCOS patients and 40 control) attended from Al-Furat
teaching hospital and fertility center of Al-Sadder
medical city in Al-Najaf province.They were seen
from(June/2018— October/2018).All these patients and
healthy control were examined for PCOS diagnosis by
ultrasound,measuring parameters including AMH and
AOA. The AMH detected by (ELFA) technique by using
minividas instrument (Biomerieux,France)and AOA
measured by ELISA technique (Human,Germany).

Sample collection:

Venous blood samples(SmL)were collected from
all patients and healthy controls by using disposable
syringe, the specimens were taken during(2™ 7")day of
the menstrual cycle from those of patients and healthy
control. The samples were collected by venous puncture
and pushed slowly into a jel tubes ,then centrifuged
directly by centrifugation at (4000 rpm) for 10 minutes.
Serum of AMH was measured immediately before
stored and the remaining of the sera were stored at deep
freeze in disposable plain plastic tubes,until the time of
the analysis of AOA.

Medico-legal Update, January-March 2020, Vol.20, No. 1 573

A. Inclusion criteria:

All patients must fulfill the international diagnostic
criteria for PCOS.

All patients and control group should be more than
(15 and less than 40) year.

The PCOS is diagnosed for not than one year ago.
B. Exclusion criteria:

Patients that do not fulfill the international diagnostic
criteria for PCOS.

Any diagnosed case of PCOS wunder current
medication.

Control with a previous history of PCOS and
recovered

Patients of unexplained causes of infertility

Patients with other chronic disease .

Results and Discussion

Table (1) : Levels of AMH and AOA in sera of studied groups .

7.75+£2.49

2.63+1.21

t=12.28,df =118

4.92+2.52 4.52+0.29

t=4.875,df =118 0.08 NS

The level of AMH in patients and healthy control.

Table(1)and figure(2)explained a highly significant

elevation(P<0.01)in the mean concentration of AMH in

sera of patients in comparison with the mean serum concentration of control [AMH(7.75 £ 2.49 ng/mL)and(2.63 +
1.21 ng/mL)],respectively with a highly significant difference(P<0.01).At an optimal cut-off value of (1.19)ng/mL ,
AMH showed the sensitivity and specificity as 61.0 % and 85.0 % respectively,with a AUR(0.575 ) (95% Cl1:0.471-
0.679),as showed in table(2)below and figure(3)below. The current study appeared increased result of AMH in
(55.0%) of PCOS patients more than normal value.

Table (2): ROC for studied parameters.

0.471-.679

1.5 0.651 0.552-0.750 88 85
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Figure (2): Boxplot of AMH levels in studied groups.
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Figure (3): ROC curve analysis of AMH to discriminate the studied groups.

This study agreed with recent Iraqi study finished  reported increased AMH level in PCOS ladies than
by(Mohaisen et al.,2019)'®in Misan city.Several  healthy ladies.The increase level of serum AMH in
recent studies confirmed by(Deshmukh e al.,2019)"®)  pCOS refer to the fact that AMH level indicate the count
in England and by (Cela. et al.,2018)?%in Italy,that



of small antral follicles and increased secretion of AMH
per follicle and therefore the increased AMH expression
has been indicated in the phase of preantral and small
antral follicle size (4-8mm) and dissolve in follicle size
more than 9 mm©D.

The increase of production of AMH prompt the
decrease in the sensitivity of follicles to FSH at levels
of receptors,which is very necessary for growing of
this follicles,it leads to an increase of the numbers of
antral follicles on the detriment of their size and the
number of small antral follicles size(2-5mm)increases,
therefore failure the selection of the dominant follicle
and anovulation occur with oligo or amenorrhea®?.

Other cause for elevation AMH associated with the
raise insulin levels that participate to hyperandrogenemia
in (PCOS) that result a defect in folliculogenesis,then
participate of polycystic morphogenesis of the ovaries

575

and increased AMH level than normal.An increase level
of AMH is indicate either to inflexible anovulation or
refer to ovarian hyperstimulation syndrome.Therefore,it
is suggested that the apply of insulin sensitizers will
decrease insulin resistance,hyperandrogenemia,and also
lower AMH level in serum and will alter the anovulatory
cycles to ovulatoryd.
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Level of AOA in sera of patients and healthy
control.

The serum AOA(U/mL)in table(l)and figure(4)
illustrated a non significant difference (P>0.01)in the
mean concentration of AOA in sera of patients[serum
AOA(4.92 £ 2.52) U/mL]in comparison with mean sera
concentration of control group[serum AOA( 4.52 +
0.29) U/mL].At an optimal cut-off value of (1.5) U/mL,
AOA showed the sensitivity and specificity of 88 % and
85 % respectively,with a AUR( 0.651 ) (95% CI: 0.552-
0.750),as showed in table(2)above and figure(5)below.

AOA
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0 . —r
Patients (Mean = 4.92) Control (Mean = 4.49)

Figure(4): Boxplot of AOA level in studied groups.
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Figure(5):ROC curve analysis of AOA to discriminate patients from control.

The result of this study explained no correlation between the AOA and PCOS,where all the concentration of the
AOA within normal value in patients and healthy control and no significance difference between them.

The studies about the relationship between AOA and PCOS very little,although the AOA is very important
analytical tool to detect and explain the mechanism of disease development, evolution and resultant disrupt in the
ovary.

The current result of this study agreed with study in USA occurred by(Aritro et al.,2014)?* which failed in
different investigations to affirm presence of AOA in PCOS ladies.The study done by(Beata et al.,2016) in Poland
confirmed a high prevalence of anti ovarian antibodies(AOA)about (30-67%) has been observed in patients with
premature ovarian failure(POF).

Other study accomplished by (Pires et al.,2015)?% in USA reported presence of AOA as an auto immune
antibody,after failure several attempts of in vitro fertilization (IVF) and also presence of it causes reduce IVF success.

The reason of not detect the presence of high level of AOA in PCOS patient s may be due to presence
hyperandrogenemia,which considering a protective function, high levels of androgen play a role in PCOS cases and
prevent the development of autoimmune diseases ?7).
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