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Summary

This study aimed to investigate the relationship between Premature
Ovarian Insufficiency(POI) and bones health and to evaluate the effects of
premature ovarian Insufficiency(POI) on women by measuring some
parameters including Anti Mullerian Hormone ( AMH), collagen type 1,
bone-specific alkaline  phophatase(BALP), vitamin D3, Follicular
Stimulating Hormone (FSH), Luteinizing Hormone( LH), testosterone

,serum ca*? and Estradiol (E2) in blood.

The study was carried out at private clinics and the infertility unit of the
gynecological and obstetric teaching hospital in Karbala, from November
2023 to April 2024. There were 100 women in the study, their ages range
from eighteen to forty. Fifty females without POI (control group) and fifty

females with POI (patients) were included.

The study's findings showed that was statistically significant decrease

(p<0.007) in BMI mean values of control group (25.87+2.56) in
comparison to the patients groups of POI (27.88+4.52). The results showed
a significant increase( p<0.000) in levels of FSH (23.56+25.79) in women
with POl compared with healthy women (5.39+3.84),as well as
significantly increase( p<0.034) levels of LH in POl women (12.95+11.46)

in comparison with healthy women(8.54+8.92).

The results showed a significantly decreased ( p<0.000) in Estradiol

levels of



patients group of POI(20.49+16.54) in contrast to control group (87.59+

66.61) as well as there was significantly decrease( p<0.012) in the levels of

free testosterone of POI group(0.15+0.15) than control group (0.24+0.20).

According to results of this study there was significantly decreased (
p<0.000) in Vitamin D3 levels of patients group of POI(4.55+ 2.12) in
contrast to control group (6.39+1.52) ,also there was significant decrease(
p<0.022) in concentrations of Calcium of POI patients(8.21+1.34) than
healthy group (8.67+ 0.41). The study's findings demonstrated that,
compared to the control group (4.56+1.09), the patients' group with POI
had considerably lower (p<0.000) levels of AMH.

Levels of some specific markers of bone health were measured in that
study and Results showed that there was significantly decreased( p<0.000)
in (BALP) levels of patients group of POI(8.63£4.93) in comparison to
controls group (15.88+3.60),as well as results showed there was
significantly decreased (p<0.000) in Collagen type 1 levels of patients
group of POI(1.57+0.85) in contrast to control group (2.33+0.74)

There was other correlational links between a subset of research
characteristics, such as the existence of positive relationship (p<0.01)
between Collagen 1 and AMH, AMH and BALP, AMH and Vitamin D3,
Collagen 1 and BALP, Collagen 1 and Vitamin D3, BALP and Vitamin D3,
FSH and LH. also there was positive relationships (p<0.05) between Ca*?
and FSH , Ca*?and LH .

According to research finding above, we conclude that POI has a negative

impact on bones health.

Xl
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Chapter One Introduction

1.1 Introduction

Premature ovarian insufficiency (POI) is a clinical disease characterized by an
early decline in ovarian function that results in a persistent hypo estrogenic state
in women under the age of 40 years (Rahman & Panay,2021). It is distinguished
by decreased ovarian follicles and insufficient ovarian sex hormones, which hasten
the menopause (Wesevich et al, 2020) . About 25% of women who experience
spontaneous POl may occasionally resume their ovarian activity (Mishra et al,
2019). According to estimates, at least 1% of women have POI, which can lead to
long term health issues and psychological stress ( Golezar et al,2019).More than
10% of women are affected by POI and early menopause according to recent
statistics which suggests that both conditions are more common than previously
believed, POl/early menopause or an earlier age at menopause have been linked
to a number of biopsychosocial risk factors including genetic, autoimmune,
reproductive, lifestyle, early-life, social/environmental, and iatrogenic,
Determining a causative role and the underlying mechanisms, however, is still
difficult, Comprehending and elucidating these risk factors will enable
preventative and risk reduction tactics to enhance the wellbeing of women ( Giri
and Vincent, 2020).

The majority of the genetic components linked to POI's genesis are unknown, It
IS recognized that certain gene mutations and chromosomal abnormalities are the
causes of familial POI(Ishizuka, 2021) . At the time of diagnosis, many women
with POI experience moderate to severe stress, and they express dissatisfaction

with the clinician's level of informational support (Glacken et al.,2022 ) .

Bone is a dynamic, highly vascularized natural composite that undergoes
continuous remodeling over the course of an individual's lifetime. It can support
enough weight for movement and serve as a protective shell for sensitive internal

organs to its exceptional mechanical qualities and fracture toughness, Apart from
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its structural roles bone tissue also serves as an endocrine organ contributing
significantly to the global minerals (particularly Ca and P ions) and nutrition

homeostasis(Zhang et al, 2021) .

POI typically leads in ovarian hormone insufficiency and is linked to decreased
ovarian function, Because osteoclasts are affected by this deficiency in estrogens
bone loss is accelerated and surpasses the rate of bone synthesis, Because of this
people with POl who are estrogen deficient have poorer bone health which may
result in lower bone mineral density and a higher chance of osteoporosis and

fractures in later life( Podfigurna et al,2020).

Alkaline phosphatase specific to bones (BSALP) BAP a glycoprotein present on
the surface of osteoblasts, is a marker of the biosynthetic activity of these cells that
produce bone, It has been demonstrated that BAP is a sensitive and trustworthy

marker of bone metabolism(Vimalraj ,2020).

Type 1 collagen gives the bone cells mechanical support and growth stimuli,
The bone extracellular matrix (ECM) which is mostly made up of type I collagen
and noncollagenous proteins is essential to the process of bone remodeling, Any
of these processes that are compromised might result in insufficient bone mass
accumulation and maintenance which increases the risk of osteoporosis
(Costantini et al,2020).

The ovaries in females express Anti Mullerian Hormone(AMH) as well and it
controls the process of folliculogenesis ,Serum AMH is a measure of the
expanding follicle pool in clinical practice and is connected with the size of the
primordial follicle pool. establishing serum AMH as an accurate indicator of
ovarian reserve (Clemente et al., 2021).The corpus luteum, ovarian follicles, and
the placenta all produce estrogen, the primary sex hormone in women. Estriol
(E3), estradiol (E2), and esttrone (E1) are the three forms and constituents of

estrogens that are most frequently observed, with E2 were the utmost potent form

2
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(Kelly et al., 2023).1t is well known that calcium and phosphorus balance is
maintained in large part by vitamin D3,The role of vitamin D3 in the women
reproductive system has been extensively studied due to the receptor's widespread
distribution in reproductive organs, such as the ovary(Grzesiak , 2020 ). Because
1in 5 men and 1 in 3 women have osteoporosis, or bone loss and fractures in old
age, bone health in the elderly is a major global health concern therefore Bone
health is a multifaceted topic influenced by several minerals and
hormones(Bhattarai et al, 2020).

Aims of study

Assessment of relationship between Premature Ovarian Insufficiency and bones
health of women in Karbala city by measuring of some parameters (AMH,
collagen type 1, bone-specific alkaline phosphatase(BALP), vitamin D3, FSH,

LH, testosterone ,serum ca*? and Estradiol (E2).
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Chapter two Literature review

2.1. Literatures Review

The common reproductive endocrine abnormal condition known as premature
ovarian insufficiency (POI) is defined as the loss of ovarian function before to
reaching 40 years of age, Clinically POI is characterized by decreased estradiol
(E2) and elevated gonadotrophins (FSH>25 IU/L) in oligomenorrhea or
amenorrhea, Rather than being a single, binary illness, ovarian insufficiency is a
continuum of ovarian age or reduced function, It can be temporary or progressive

and it typically leads to an early menopause(Jiao et al, 2021).

While treatment does not increase life expectancy, appropriate hormone
replacement for premenopausal women reduces these harmful health risks and
enhances the quality of life for those who have postmenopausal iliness, Genetic
mutations and chromosomal abnormalities, autoimmune factors, and iatrogenic
causes such as radiation therapy, chemotherapy, and surgery are among the
possible etiologies of POI(Takahashi et al, 2021).

A minimum of four months of oligo/amenorrhea and two high follicle
stimulating hormone (FSH) readings (> 25 IU/L) more than four weeks apart are
diagnostic criteria for post-ovulation illness (POI), Other sensitive markers used
to evaluate ovarian reserves include anti-Mullerian hormone (AMH) and antral
follicle count (AFC)(Huang et al,2022).

2.1.1.Prevalence

At least 1% of women have premature ovarian insufficiency (POI), this can lead
to long term health issues and psychological stress so POI related infertility was
once thought to be absolute, with little to no benefit from infertility
treatments(Ishizuka, 2021) .

Although preterm ovarian failure (PMOF) is linked to a higher risk for the general
and mental health of afflicted women, the most concerning symptoms for any

affected woman reduce fertility or even infertility(Elhddad , 2020 ). According to
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many researches, the prevalence of POI varies based on demographic traits such
race, social class, economic status, and lifestyle choices(Golezar et al, 2020). In
Sweden for example a nationwide register study found that 1.9% of women had
POI in 2018 (Lagergren et al, 2018). According to another study conducted in
Iran, 2.9-3.2 % of women report having POl whereas a meta analysis conducted
in 2019 estimated that 3.7% of women worldwide have POI(Golezar et al, 2019).

2.1.2 . Diagnosis of Premature Ovarian Insufficiency

Life altering effects of a POI diagnosis include decreased fertility and an
increased risk of problems from premature estrogen insufficiency, The various
etiological causes that contribute to clinical manifestations are diverse including
genetic, autoimmune, viral, radiation, and toxin-related factors, The majority of
cases are idiopathic, which is most startling in 70-90% of women with POI the
underlying reason is still unknown(Webber et al, 2016 and Panay et al, 2020).
POl is frequently accompanied by autoimmune diseases particularly
hypothyroidism and primary ad-renal insufficiency (Addison's disease)(Silva et
al, 2014, Kirshenbaum and Orvieto, 2019). The diagnosis of POI has primarily
relied on follicle stimulating hormone (FSH) levels however a sensitive cut off
level has not yet been established, Based on earlier reports a number of papers
initially utilized FSH values >40, 50, or 20 mIU/ml as the criteria However some
patients with POl occasionally had FSH levels below these cut off levels ,As a
result there is low diagnostic accuracy for POI despite the fact that treating all
stages of POI related issues requires an early diagnosis, The presence of a
menstrual problem supported by biochemical evidence should serve as the basis
for the diagnosis of POI( Ishizuka, 2021).

Chromosome analysis and testing for FMR1 premutation are recommended
diagnostic evaluations to determine the cause of spontaneous POI, Autoantibodies

against thyroid peroxidase (TPO) and adrenocortical or 210OH antibodies can be
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screened if an immune disorder is suspected (Yeganeh et al, 2019). The normal
evaluation of POI does not currently include extensive investigations using
chromosomal microarray (CMA), panel-based NGS, or other autoantibody
techniques (Webber et al, 2016 and Yeganeh et al, 2019) .

2.1.3. Clinical properties

Sometimes even before monthly abnormalities begin women with POl may
exhibit classic menopausal symptoms, Infertility or menstrual problems
frequently manifest years before they satisfy the aforementioned diagnostic
requirements, Patients with secondary amenorrhea may suffer a quick beginning
of the condition but oligomenorrhea or polymenorrhea, variations in the menstrual
cycle, may also occur before the onset of amenorrhea(lshizuka , 2021) . Women
who have post partum illness (POI) may exhibit menopause-like symptoms,
occasionally preceded by changes in their menstrual cycle, A deficit in estrogen
is characterized by hot flushes and nocturnal sweats(Conway, 2000). Dyspareunia
and dryness in the vagina may be extremely upsetting for the patient (Davis and
Jane, 2011). Other signs and symptoms include difficulty sleeping, mood swings,
dry eyes, stiffness, altered frequency of urination, low libido, and lack of
energy(Smith et al, 2004)

2.1.4. Pathophysiology

Though there are many other potential causes of POI, idiopathic factors still
account for about 90% of cases, The known causes of post-stroke illness (POI)
include autoimmune illnesses, environmental factors, iatrogenic causes, and
genetics ,The genetic causes of POI have been the subject of extensive research
in recent years(Pankiewicz et al, 2021). Chromosome abnormalities and genetic
mutations, autoimmune factors, and iatrogenic causes such as radiation therapy,
chemotherapy, and surgery are among the possible etiologies of POI, It has been

claimed that there is a significant correlation between the response genes for the
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DNA damage pathway and reproductive lifespan, therefore POI is closely linked

to DNA damage and repair in ovarian granulose cells(Takahashi et al, 2021).

One significant mechanism for the faster ovarian follicle degradation is
autoimmunity , It has been suggested that antibodies to several ovarian antigens
are indicators of ovarian autoimmunity, Nevertheless, there is a deficiency of
clinically validated sensitive and specific serum assays to verify autoimmune
participation in POI, various molecular antigenic targets in the ovary are identified
thanks to a newly developed specific test for anti ovarian antibodies (AOA),so
The use of this particular test for AOA has highlighted the necessity of doing
autoimmune screening on patients before they receive In vitro Fertilization(IVF)
treatment (Khole,2010).

2.1.5 .Disturbances of Hormones in Premature Ovarian

Insufficiency

2.1.5.1 Hypothalamus-pituitary-ovarian axis

Follicle-stimulating hormone (FSH) and luteinizing hormone (LH) are the two
hormones produced by the pituitary gland in the brain. They are necessary for the
gonadal follicles to grow when gonadotropin-releasing hormone (GnRH) is

produced by the hypothalamus(Kitano et al, 2022).

After attaching receptors of FSH and LH in reproductive gonadal cells, these
hormones regulate the synthesis of sexual steroids such progesterone, estrogen,
and testosterone (Kishi et al, 2018). Follicliculogenesis which affects
gonadotropin creation through the hypothalamic-pituitary (H-P) axis, causes the

ovary to create estrogens ( Lee et al, 2021).

Mid-cycle LH increases due to circulating estrogen, LH binding to the LH

receptor induces ovulation and oocyte maturation, Estradiol levels rise at the end
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of the follicular phase, Rise of the blood in estradiol causes the pituitary to release
more LH(Arroyo et al, 2020).

In women, the luteal part of the menstruation cycle is often characterized by a
drop in the gonadotropin-releasing hormone (GnRH) pulse rate, Progesterone is
the hormone that is accountable for this decrease in the phenomena, Seems
necessary for the correct functioning of the persistent cycle ( Kim et al, 2022).
The frequency of LH pulses has reduced to approximately one pulse every 4-6
hours by the midluteal phase following ovulation, The primary cause of this

decline is the negative feedback effects of progesterone (Mccartney et al, 2022).

This hormonal imbalance results in anovulatory cycles because there is not
enough free (FSH), that is wanted to entice and drive the development of follicles
in ovary (Azziz, 2018).

2.1.5.2. Anti Mullerian Hormone(AMH)

The testes and ovaries synthesize (AMH), a 140 kDa homodimeric
glycoprotein made up of two identical subunits connected by disulphide
linkages, Its clinical uses include gonadotropin dose selection during in vitro
fertilization and prediction of ovarian response, AMH is utilized to study
gonadal function and sexual developmental abnormalities in males(Punchoo
and Bhoora, 2021).

Small developed follicles in the ovary produce granulosa cells that release
(AMH), AMH has drawn more attention as a measure for ovarian reserve
since serum AMH levels substantially correspond with the number of
developing follicles, Since AMH levels represent the pool of developing
follicles that may be able to ovulate, the term "functional ovarian reserve"
which is preferred over "ovarian reserve" is assessed by measuring serum
AMH levels (Moolhuijsen and Visser, 2020).
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The early onset of menopause is linked to higher risks of osteoporosis and
cardio-vascular disease, Serum anti-Mullerian hormone may be useful in the
early diagnosis and prediction of age at menopause since a woman's
circulating AMH concentration decreases towards the menopause and is a
measure of the number of follicles left in the ovary(Nelson et al , 2023). Anti
Mullerian hormone is raised in patients having polycystic ovarian syndrome
(PCOS), A growing body of research suggests that AMH affects the
physiology of the female reproductive system(Qiao et al, 2020).

AMH appears to be restricted in its ability to predict age at natural
menopause, Additionally, there is a dearth of information about the prediction
of POI outside of situations in which there is an acute iatrogenic threat to
ovarian function, Thus, AMH seems to have a good deal of utility as a POI
diagnostic tool, nevertheless, aside from identifying those who are generally
more vulnerable, its precision is insufficient to precisely forecast when
imminent POl will manifest(Anderson et al, 2020). In the early follicular
phase, serum AMH levels are typically assessed, much like other hormone
indicators of ovarian function like FSH, estradiol, and inhibin B, It has been
questioned, though, if variations during the menstrual cycle might account for

the fluctuations in serum AMH levels (Moolhuijsen and Visser,2020).
2.1.5.3.Estrogen

The corpus luteum, ovarian follicles, and the placenta all produce estrogen,
the primary sex hormone in women, Estriol (E3), estradiol (E2), and
Estrogene (E1) are the three utmost prevalent forms and constituents of
estrogens, estradiol is the most potent form (Kelly et al, 2023). It is not
unexpected that during menopause, reduced ovarian estrogen has been
associated with a higher danger of osteoporosis and lesser bone mineral
density (BMD) (Schmitz et al, 2021). Since 17 estradiol is solely formed by
the ovary, measuring this hormone is recycled to evaluate ovarian role, (FSH)



Chapter two Literature review

and (LH) work together to support regular process of ovulation (Manocha et
al, 2018).

The ovarian follicle's theca cells are stimulated by LH, which causes them
to produce androgen, Certain cells go to nearby granulosa cells (GCs), where
they undergo transformation into estrogen upon stimulation by FSH, Others
are linked to sex hormone-binding globulin (SHBG) (Gargus et al, 2022).
This raises levels of the hormone estrogen, which in turn raises the synthesis
of LH, increasing LH and initiating ovulation, The corpus luteum grows after
ovulation, secretes progesterone and estrogen, and then makes the

endometrial lin-ing more ready for pregnancy (Xu et al, 2021).

In older postmenopausal women, endogenous estrogen levels have a major
physiological impact on the skeleton, Estrogen insufficiency is the reason that
postmenopausal women to lose bone so quickly, Increased bone deterioration
results from osteoclasts becoming more active in the absence of estrogen
(Chandak et al, 2017).

Infertile POI patients using estrogen therapy during the transitional phase
had lower circulating FSH levels, which may lead to spontaneous pregnancy
Furthermore, compared to no pre treatment, estrogen pre treatment in these
individuals appears to increase the results of IVF in a GhnRH-antagonist short
protocol( Pinelli et al, 2018).

2.1.5.4. Luteinizing hormone and Follicle stimulating hormone

Members of the same family as luteinizing hormone, thyroid stimulating
hormone (TSH), follicle stimulating hormone (FSH), and human chorionic
gonadotropin (HCG) are among other glycoprotein hormones produced by
the pituitary gland, include LH, Two polypeptide subunits that are not
chemically bonded to one another make up each molecule (Gounden et al,
2021). They all have the same Alpha subunit and a Beta subunit that is unique
to a particular hormone, Each of these molecules is made up of 121, 110, and
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145 amino acids in the human body, which are the LH, FSH, and HCG
subunits, respectively, The alpha subunit of the human common subunit is

composed of 92 amino acids (Arroyo et al, 2020) .

The hypothalamus initiates ovulation by pulsing the release of GnRH, The
anterior pituitary releases LH and FSH in response to this pulsatile release,
which in turn stimulates the ovarian follicle, The three main cells in this
follicle are the Oocyte, granulosa cells, and theca cells, Theca cells generate
androstenedione in response to LH (Ruddenklau & Campbell, 2019). GnRH
neurons in the forebrain project fibers to the median eminence to secrete
pulsatile GnRH, which activates pituitary secretion of gonadotropin
hormones (LH and FSH), in turn driving the synthesis and secretion of

gonadal sex steroids [estradiol (E2) and testosterone (T)(Herbison, 2020).

Raised LH leading to improved ovarian theca cell androgen synthesis,
excessive androgen inhibits the ability of sex-steroids to afford negative
feedback by causing GnRH plasticity to become uncontrolled, which in turn
elevates concentrations of LH. and then androgen in a vicious cycle ,which
seen in women with PCOS leading to increased testosterone levels (Garg et
al, 2022) .

steroid hormones secreted by the gonads circulate back to the brain to
regulate the neural circuits governing the reproductive neuroendocrine axis,
These

regulatory feedback loops ultimately act to modulate gonadotropin releasing
hormone (GnRH) secretion, thereby affecting gonadotropin secretion from
the anterior pituitary, In females, rising estradiol (E2) during the middle of
the menstrual (or estrous) cycle paradoxically “switch” from being inhibitory
on GnRH secretion (“negative feedback™) to stimulating GnRH release
(“positive feedback™), resulting in a surge in GnRH secretion and a

downstream LH surge that triggers ovulation (Kauffman,2022).
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2.1.5.5. Testosterone

Crucial hormone identified as testosterone in males and females. It serves
as a direct androgen in adding to be an essential forerunner for the production
of E2 (Alemany, 2022).

Androstenedione and dehydroepiandrosterone, or DHEA, are two examples
of pre-androgens, These precursors of testosterone are produced in the
ovarian and adrenal glands, and they are also partially transformed to

testosterone in the bodies of women(Davis & Jacobsen, 2015) .

Ovulation signifies the beginning of the ovaries' cyclical manufacture of
testosterone, which is demonstrated by testosterone concentrations peaking in
the middle of the menstrual cycle and continuing to be elevated into the luteal
stage, Most of the testosterone in circulation is conjugated with proteins,
specifically, about 66% of it is linked to a protein known as sex hormone-
binding globulin (SHBG), Thirty percent is combined with aloumin(Labrie et
al, 2017). The percentage of unbound testosterone is only 2—-4%, The assumed
active form is this, Despite having relatively low plasma levels in women,
significant androgen receptor affinity and potent androgenic qualities are
exhibited by DHT and testosterone (Ali ,2021).Androgens have been
demonstrated to play an important role in sexual motivation in women, As a
result many postmenopausal women experience Female Sexual Dysfunction
(FSD) which are a group of disorders that pertain to sexual arousal, desire,
orgasm, and pain, A prevalent manifestation of FSD is Hypoactive Sexual
Desire Disorder (HSDD) or the absence of sexual fantasies, thoughts, and/or
desire for or receptivity to sexual activity, There is gaining interest in the use
of Testosterone Replacement Therapy (TRT) for the treatment of HSDD in
postmenopausal women (Rahman et al,2022).

Serum estradiol levels drop by 90% after menopause, but testosterone levels
start to go off at age 25 (Johansen et al, 2020).
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2.1.6. Specific Markers of Bone Health
2.1.6.1. Collagen type |

In mammals, type | collagen (Coll) is the most prevalent protein, Ninety
percent of the organic component of the bone matrix is made up of Col1l,
Nevertheless, it is still unclear what exact cellular source Coll comes from
and how it functions during bone development and embryogenesis (Chen et
al,2021). Collagen is a class of fibrous protein family that is a part of the
extracellular matrix (ECM), It is made up of three alpha chains that coil
around one another to form the collagen fibers, Collagen is crucial to the
structure of connective tissues like cartilage, tendons, and ligaments as well
as several organs like skin, heart, liver, kidney, lungs, blood vessels, and
bones (Singh &Agrawal, 2023). kind | collagen is the most prevalent kind of
collagen found in bone, skin, and connective tissues, It is also crucial for
maintaining the integrity of these tissues, An extremely well organized
interstitial matrix molecule in the form of fibrils is called type | collagen
(Henriksen & Karsdal, 2024).

Premature or not, the loss of ovarian function has a profound effect on the
health of the female skeleton, increasing the chance of developing
osteoporosis due to the prolonged exposure to low estrogen (Kurtoglu et al,
2014). Different collagen maturation processes, resulting from both
enzymatic and nonenzymatic activities, take place in bone, Lysyl oxidase is
activated during the enzymatic process, resulting in the development of
immature and mature crosslinks he collagen fibrils, In type | collagen two
types of nonenzymatic that stabilize the processes are reported: the creation
of advanced glycation end products as a result of reducible sugar
accumulation in bone tissue, and the racemization and isomerization of the

collagens telopeptide (Viguet et al,2006).
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2.1.6.2. Bone-specific alkaline phosphatase(BALP)

A glycoprotein present on the surface of osteoblasts, is a marker of the
biosynthetic activity of these cells that produce bone. It has been
demonstrated that BAP is a sensitive and trustworthy marker of bone
metabolism. One unique feature of the vertebrate skeletal system is the
extracellular mineralized matrix (Murshed, 2018, Karpen, 2018).
Osteoporosis related loss of bone density is linked to a pathological

mineralization deficit (Ensrud and Crandall, 2017).

The most prevalent isozyme type of alkaline phosphatase (ALP), a
homodimeric protein with phosphorylating abilities, is tissue nonspecific
ALP, Liver-specific ALP and bone-specific ALP (BALP), the two isoforms
of tissue non-specific ALP, are found in serum in about similar amounts, In
terms of physiology, BALP binds to the membrane of osteoblastic cells and
releases very little into the serum, Its content in serum only increases when

there is more bone remodeling (Tariq et al,2019).

It is still unclear if the more recent biochemical bone markers are clinically
beneficial in treating osteoporosis, The most often utilized indicator of bone
production is serum total alkaline phosphatase (TALP), yet it is neither very
sensitive nor specific, Although the posttranslational drugs for bone and liver
alkaline phosphatase are different, the gene product is the same, Despite its
uncertain involvement in bone production, bone specific alkaline phosphatase
(BSALP) is a well established marker of bone formation, BSALP is present
in osteoblast plasma membranes which are released into the bloodstream
through an unidentified process, It is a sensitive indicator of higher bone
turnover during menopause with a mean rise that is noticeably higher than
TALP(Nawawi et al, 2001).
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2.1.6.3 serum calcium *2

Two essential elements of the bony inorganic matrix that play a key role in
maintaining bone health are calcium and phosphate, It has been demonstrated
that a number of ions can either directly induce osteoblast precursor
differentiation via growth factor signaling pathways or indirectly activate
other processes that aid in the development of bone tissue, These ions include
silicate (Si*),phosphate (PO4*" lithium (Li*), magnesium (Mg?*), niobium
(Nb>"), boron (B®*), calcium (Ca?*), cobalt (Co?*), copper(Il) (Cu?*), fluoride
(F), silicate (Si*), silver (Ag*), strontium (Sr?*), vanadium (V°*), and zinc
(Zn?*), The benefits of employing such ions to promote bone tissue repair
over protein growth factors are numerous and include reduced costs,
increased simplicity, increased stability, and increased efficacy at low
concentrations(O'Neill et al, 2018).

Calcium is a mineral that is essential to several bodily processes, though
studies on calcium's function have mostly concentrated on bone health, more
recent research has directed attention toward various health outcomes from
the impacts of calcium supplements or food, Due to their high calcium
content, dairy products like milk, yogurt, and cheese are typically consumed
in conjunction with other foods, high calcium food content include dairy
products, particularly hard cheese, which has a calcium content of 1 g per 100
g, while milk and yogurt have a calcium content of 100-180 mg per 100 g
(Cormick & Belizan, 2019).

The bone is a vital organ that stores minerals like calcium and phosphorus
in addition to providing mobility and structural support, In addition to use
genetics affects bone strength, Bones require continuous mechanical pressure
to maintain their strength, The main components of bones are minerals and
proteins, both of which are crucial for giving bones their unique

characteristics, Proteins by themselves would make the bone too soft and
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pliable, and minerals by themselves would make it too brittle, In the collagen
matrix the minerals calcium and phosphorus are deposited as hydroxyapatite
crystals, Bone cells create collagen (US. Department of Health and Human
Services, 2004).

One can acquire vitamin D through diet or by converting
dehydrocholesterol, which is present beneath the skin when exposed to
sunshine, The active form calcitriol acts on the kidney, gut, and bones to
control blood calcium levels by causing the vitamin D receptor to dimerize,
In a similar vein low serum calcium levels cause the secretion of parathyroid
hormone., Via calcitriol it aids in controlling the blood calcium level, Early
life bone modeling and later life bone remodeling are regulated by sex
hormones, In older women bone loss is associated with ovarian function loss

and a decrease in estrogen production (Bhattarai et al, 2020).
2.1.6.4 Vitamin D3(VD3)

Crucially, the ovary is an extrarenal location of vitamin D3 metabolism in
addition to expressing the vitamin D3 receptor, Studies have looked into
howvitamin D3 affects ovarian steroidogenesis and follicular development,
Moreover ovarian cancer, premature ovarian failure, and polycystic ovary

disease have all been linked to vitamin D3 insufficiency (Grzesiak, 2020).

It is widely acknowledged that a lack of vitamin D3 (VD3) raises the risk
of numerous chronic illnesses, The amount of VD3 in the body is influenced
by sun exposure, food, supplements, lifestyle, and genetics (DeLuca, 2004).
It is commonly recognized that VD3 is essential for bone mineralization and
primarily regulates calcium and phosphorus homeostasis ,Nonetheless an
expanding corpus of research suggests that it has pleiotropic effects on the
body influencing a range of physiological and pathological functions, The
kidneys, bones, and intestines are the traditional VD3 target tissues, Notably

female reproductive tract tissues are one of the non-classical locations of VD3
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activity, The ovary, uterus, fallopian tube, vagina, and placenta of both
humans and animals have been shown to contain VD3 receptors (VDRs) and
VD3 metabolic enzymes, indicating the direct involvement of VD3 in these

organ systems (Lerchbaum &Pietsch 2012).

A growing body of research has revealed links between low levels of
vitamin D3 and decreased fertility, endocrine and metabolic diseases,
polycystic ovary syndrome, premature ovarian failure , and ovarian cancer
(Muscogiuri et al, 2017).

2.2 Vitamin D Metabolism

In the past, a trace substance known as "vitamin D" was utilized to curecanine
rickets. Rickets was a condition that might be cured in dogs confined inside by
using cod liver oil. Thus, a molecule found in cod liver oil was classified as
vitamin D. These days, cholecalciferol (short for D3) and ergocalciferol (short for
D2) are the two compounds that are referred to as "vitamin D". When the steroid
nucleus of 7-dehydrocholesterol is broken down, a secosteroid called D3 is
created. The cholesterol-derived B ring is broken down by UV radiation from the
sun. D3 can be made directly or indirectly by sunshine. The primary source of pre
vitamin D3, also known as tachysterol, is sunshine exposure of 7-
dehydrocholesterol. Sunlight is frequently the element that limits the synthesis of
D3 since 7-dehydrocholesterol is commonly found beneath the skin of humans

and other higher animals. (Bhattarai et al, 2020).
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3.1. Subject
3.1.1. Study Design

From November 2023 to April 2024, 100 women participated in a case control
study. The ethical conduct of the study was approved by the Karbala Health
Directorate and the University of Kerbala College of Applied Medical Sciences.
After learning the objectives of the study, all patients as well as the management
of the gynecological and obstetric teaching hospital gave their consent., as

presented in figure (3.1).

LH
FSH
case _control
sy control E2
group
100 women / Blood AMH

specimen » testosterone

Min and Max \ POI group

Col 1
ages: 18-40 years 50 female

BALP

VD3

Cat+2

.

Figure (3.1) Study Design
3.1.2. Patients

Fifty POl women's entire blood samples age range at which a person can bear
children (1840 years old).The data was gathered from reproductive infertility
specialists at the teaching gynecology and obstetrics hospital in Karbala, as well
as from a few private clinics. In-depth inquiry on the topic was combined with lab
testing. A questionnaire was created to gather more information about the patients,
including their age, weight, height circumference, efficacy in reproduction, and

regularity of their menstruation. In these studies, measurements of body mass
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index (BMI) and other biological parameters were obtained. (Paper of

questionnaire was referred in appendix 1).
3.1.3. Control

Fifty women, ranging in age from eighteen to forty, who seemed healthy.
Weight, age, height, an ordered menstrual cycles, and productiveness were all
questioned for the healthy groups. Gynecologists observed that they had healthy
ovaries and a typical menstrual cycle. Individuals who do not smoke, have no
past medical history of kidney or liver problems, tumors, stroke, auto-immune
diseases, severe or long-lasting illnesses, diabetes, type 1 or type 2 diabetes, or
cerebrovascular accidents of any kind.

Inclusion criteria

Fifty women between the ages of 18 and 40 who were in good health and had
regular cycles were selected as the control group. They all had a history of regular
menstrual cycles lasting between 28 and 33 days, no signs of thyroid malfunction,
and no hyperandrogenism. Fifty women who tested positive for POl were selected
as patients; all of them had received a recent diagnosis of POl from gynecologists.
Each research subject provided informed consent. Additionally, Each participant
underwent a thorough medical investigation to define their body mass index
(BMI), and characteristics like coarse facial and body hair, acne, irregular
menstruation, and other disorders, and their medical history of various illnesses,

gynecological disorders, and infertility.
Exclusion criteria

Not a single participant in this study was older than 40 years old, nor were any
of the individuals smokers. Patient with ovary cancer, autoimmune diseases,
removal of ovary, females with any chronic diseases such as diabetes mellitus,

heart diseases and kidney diseases, hypothyroidism patients.
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3.1.4.Blood Samples

A sample of venous blood, about 5 mL, was taken. Gel tubes were filled with
the blood. After letting each blood sample clot, it was spun for ten minutes to
extract the sera and conduct chemical tests for hormones and biochemical tests

(calcium and vitamin D). Next, the remaining blood was transferred into
Eppindroff tubes. Until testing .or analyzing, the specimens were saved at -20 °C.

The specimens were kept ice-covered in the refrigerators of both private labs and

the hospital. An ELISA device was then used to evaluate the samples.

3.2. Kits and Chemicals

A description of the kit utilization for the study is given in table (3.1).

Table (3.1): Kits and chemicals

No Kits and Chemicals
Company and Country

1 Anti Mulle rian Hormone (AMH) kit Pars Biochem\ China
2 Bone-specific alkaline phosphatase kit Pars Biochem\ China
3 Collagen type 1 kit Pars Biochem\ China
4 Estradiol kit Roche\Germany

5 Follicular Stimulating Hormone reagent kit Roche \Germany

6 Free Testosterone Kit Nanshan,Shenzhen\China
7 Luteinizing Hormone reagent kit Roche\Germany

8 Serum calcium kit Roche\Germany

9 Vitamin D3 Kit Roche \ Germany
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3.3. Instruments and lab supplies

A summary of the instruments and supplies used in this study showed
in table (3.2).

Table (3.2) : Tools and apparatus

No. Devices &Tools Companies Origins
1 Centrifuges Kokusan Japan
2 Cobas e 411 equipment Roche Germany
3 freezers ALS Italy
4 ELISA (EL x 800 Auto Reader) BIOTEK US.A
5 ELX50 Auto strip washer EASY MED China
6 Eppendrof tubes Carl ROTH Switzerland
7 Gel tubes Carl ROTH Switzerland
8 Micropipettes Micropipettes Germany
9 Refrigerators LG South Korea
10 spectrophotometer Apel Japan
11 Syringes, 10 ml, single-usage BIOTEK US.A
12 Syringes, 5 ml, single-usage | ULTRA HEALTH China
13 Tourniquets Volltaren China

3.4. The Methods

3.4.1.Body Mass Index calculations

(BMI, or body mass index) In order to categorize obesity, this was calculated
using the methods (Keys et al., 1972),as show in table(3-3) .BMI (kg/m?) is
calculated as Weight (kg) / Height (m?).

Table 3-3: BMI categories

Weight Condition (BMI)(kg/m2) WHO
Under weight Less than 18.50
Normal 18.50 to 24.90
weight Over 251029.90
Obese 30 or above
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3.4.2. Measurement Luteinizing Hormone Levels

In ELISA LH level test, two specific monoclonal antibodies that detect human

LH are sandwiched together.
The reagents:

The LH tag can be founded on the reagent rack pack.(Components of the kit

were referred in appendix 2).
3.4.3. The measurement of Follicular Stimulating Hormone

Levels

In the ELISA FSH level test, two specific monoclonal antibodies that detect

human FSH are sandwiched together.
Reagent and Operational Solution

There is FSH tag on the rack pack of substances.( Components of the kit were

referred in appendix 3).
3.4.4. Measuring of Anti-Mullerian Hormone Levels

Principle of the assay

The kit measures the amount of human AMH in the sample by coating microtiter
plate wells with purified humanoid AMH antibody, creating a solid-phase
antibody, adding AMH to the wells, and combining the AMH antibody with HRP
labeling to form an antibody-antigen-enzyme-antibody complex. After
thoroughly washing, the TMB substrate solution is added, and the TMB substrate
turns blue. A sulphuric acid solution is added to stop the HRP enzyme-catalyzed
process, and the color shift is detected spectrophotometrically at 450 nm. The
O.D. of the samples is then compared to the standard curve to determine the

concentration of AMH in the samples.
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Materials provided with the kit
(Components of the kit were referred in appendix 4).

procedure

1. Dilution and sample addition: arrange 10 standard wells on coated ELISA
plates; fill the first and second wells with 100ul of standard; add the first and
second wells with 50ul of Standard dilution; stir; remove 100ul from the first and
second wells and add it to the third and fourth wells independently. then mix in
50ul of standard dilution for the third and fourth wells; remove 50ul from the third
and fourth wells and discard; add 50l for the fifth and sixth wells; mix in 50l of
standard dilution for the fifth and sixth wells. Remove 50ul from the fifth and
sixth wells and add it to the seventh and eighth wells. Add standard dilution 50pl
to the seventh and eighth well, mix. Remove 50ul from the seventh and eighth
well and add it to the ninth and tenth well. Add standard dilution 50l to the ninth

and tenth well, mix. Remove 50ul from the ninth and tenth well discard (add

Sample 50pl to each well after Diluting,(density: 18 ng/ml[ J12 ng/ml, 6 ng/ml

[]3 ng/mlIf ]1.5 ng/ml)

2.add sample : Set aside the blank wells (blank comparison wells do not
contain the sample or the HRP-Conjugate reagent; all other step operations are
the same). evaluating the sample thoroughly. Pour 40ul of the sample dilution into
the testing sample well, followed by 10ul of the testing sample (the sample final
dilution is five times). Fill the wells with the sample, being careful not to touch
the well wall. Gently mix.

3.Incubate: At 37°C for 30 minutes after covering the plate with the Closure
plate membrane.

4. Configure liquid: dilute 30-fold (or 20-fold) wash solution with purified
water, then set aside.

5. Washing: Take off the cover plate membrane, throw away the liquid, swing
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dry, add washing buffer to each well, wait 30 seconds, then drain, repeat 5
times, and pat dry.

6.add enzyme: Fill every well—aside from the blank well—with 50ul of HRP-
Conjugate substance.

7.Cultivate : Working with 3.

8. Cleaning / Working with 5.

9. Color :Fill each well with 50 ul of Chromogen Solution A and B, then

leave the light preservation on for 15 minutes at 37°C.

10. Stop the reaction: Put 50 pul of the Stop Solution into each well, then stop
the reaction when the blue hue turns yellow.
11. Assay: Take the blank well as zero. Within 15 minutes of adding the stop

solution, read the absorbance at 450 nm. .
Calculate

Draw the standard curve on graph paper using the OD value for the
perpendicular and the typical density for the parallel. The specimens density can
be found by multiplying the sample curve by the dilution multiple to find the
corresponding density based on the sample OD value or the sample density can
be calculated by using the sample OD value in the straight line regression

equation of the standard curve with the standard density and the OD value.

dards ation (X)

Figure 3.2:standard curve for (AMH)
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3.4.5 .Measuring of free testosterone concentrations

A. Test principle

Label FITC with a pure TEST antigen and ABEI with a monoclonal antibody
in contradiction of the assessment. To create antibody-antigen complexes, the
specimens, FITC, displacing reagent, attractive microbeads coated with anti-
FITC, and the calibrator or control are all labeled with ABEI after thorough
mixing and incubation at 37°C. Afterwards Following sedimentation caused by a
magnetic field, the supernatant is poured off, and the sample is then washed once.
After applying the initial chemicals, a flash chemiluminescent reaction is initiated.
The light signal is measured as Relative Light Units using a photomultiplier in 3
seconds, and the value of the relationship between Relative Light Units and f-

TEST concentration in the samplings is proportionate.
B. The components

(Components of the kit were referred in appendix 5).

3.4.6. Measuring of serum Estradiol (E2) levels

Results of the estradiol levels were obtained by ELISA. The antigen of 17-
estradiol in specimen competes with the 17-estradiol antigen coupled to(HRP) for
binding to the few 17-estradiol-specific antibodies coated on the micrplate (solid
phase) of the Estradiol ELISA Kit. Boundless and destined parts are disjointed by
straightforward solid-phase washing following incubation. The bound-fraction
enzyme HRP reacted with substrate 35 (H202) and TMB substrate when the stop
solution (H2S04) addition, resulting in a blue color that eventually turns yellow.
There is a negative correlation between the color intensity and the amount of 17-
estradiol in the sample.

To ascertain the concentration of 17-estradiol in a sample, a calibration curve is
employed.
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3.4.7. Measuring of Bone-specific alkaline phosphatase Level

Principle of test

The kit measures the amount of human BALP in the sample, coats microtiter
plate wells with purified humanoid BALP antibody to generate a solid-phase
antibody, and then increases BALP to the wells. After thoroughly washing, the
combined BALP antibody with HRP labeling became an antibody-antigen-
enzyme complex. When TMB substrate solution is added, TMB substrate turns
blue. A sulphuric acid solution is added to stop the HRP ezyme-catalyzed process,
and the color shift is detected spectrophotometrically at 450 nm. The O.D. of the
samples is then compared to the standard curve to determine the concentration of
BALP in the samples.

The constituents of the kit

(Components of the kit were referred in appendix 6).
Procedure

1. Dilution and sample addition: arrange 10 Standard wells on coated ELISA
plates; fill the first and second wells with 100ul of Standard; add the first and
second wells with 50ul of Standard dilution; stir; remove 100ul from the first and
second wells and add it to the third and fourth wells independently. Next, mix in
50ul of Standard dilution for the third and fourth wells. After that, remove 50ul
and discard it from the third and fourth wells. Next, mix in 50ul of Standard
dilution for the fifth and sixth wells; take out 50pul from the fifth and the sixth well
and add to the seventh and the eighth well, then add Standard dilution 50pl to the
seventh and the eighth well ,mix ; take out 50ul from the seventh and the eighth
well and add to the ninth and the tenth well, add Standard dilution 50ul to the
ninth and the tenth well, mix , take out 50ul from the ninth and the tenth well
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discard(add Sample 50ul to each well after Diluting ,(density: 90 ng/L, 60 ng/L
, 30 ng/L, 15ng/L, 7.5ng/L)

2. Add sample @ Set blank wells apart (the other step operations are the same,

but the blank comparison wells do not contain the sample or the

HP-Conjugate reagent). evaluating the sample thoroughly. Add 40ul of the
diluted sample to the testing sample well, followed by 10ul of the final 5-fold
dilution of the sample. Fill the wells with the sample, being careful not to touch
the well wall, and gently mix.

3.Incubate: At 37°C for 30 minutes after covering the plate with the Closure
plate membrane.

4. Configure liquid: distilled water is used to dilute a 30- or 20-fold wash
solution, then set aside.

5. Cleaning: Uncover the membrane of the closure plate, remove the liquid,
dry with a brush, add the washing buffer to each well, wait 30 seconds, then
drain, repeat five times, and pat dry.

6.Add enzyme: Pour 50ul of HRP-Conjugate reagent into each well—apart

from the blank well.

7.Cultivate : Working with 3.

8. Cleaning / Working with 5.

9. Color: Fill each well with 50 ul of Chromogen Solution A and 50 ul of
Chromogen Solution B. Evacuate the light preservation for 15 minutes at 37°C.

10. Stop the reaction: Fill each well with 50 pl of the Stop Solution, then stop
the reaction when the blue color turns yellow.

11. Assay: Take the blank well as zero, and within 15 minutes after adding the

stop solution, read the absorbance at 450 nm.
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Calculate

Take the standard density as the horizontal, the OD value for the vertical, draw
the standard curve on graph paper, find out the corresponding density according
to the sample OD value by the Sample curve, multiplied by the dilution multiple,
or calculate the straight line regression equation of the standard curve with the
standard density and the OD value ,with the sample OD value in the equation,
calculate the sample density, multiplied by the dilution factor, the result is the

sample actual density.
3.4.8. Collagen type 1 Level Determination

Principle

The kit measures the amount of human Collagen in the sample by covering

microtiters plate wells with purified Humanoid Col | antibody, creating a solid
phase antibody, and then adding Col | to the wells. Col | and HRP-labeled Col

| antibody combine to form an antibody-antigen-enzyme-antibody complex.

After completely washing, TMB substrate solution is added, and TMB substrate
turns blue. The addition of a sulfuric acid solution at HRP ends the enzyme-
catalyzed process, and the color shift is detected spectrophotometrically at 450
nm. The O.D. of the samples is then compared to the standard curve to determine

the concentration of Col 1 in the samples.

The constituents of the kit
(Components of the kit were referred in appendix 7).
Assay procedure

1. Dilution and sample addition: arrange 10 standard wells on coated ELISA
plates; fill the first and second wells with 100ul of standard; add the first and
second well mix with 50ul of standard dilution; remove 100ul from the first and

second wells and add it to the third and fourth wells independently. Next, mix in
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50ul of the standard dilution and add it to the third and fourth wells. After that,
remove and discard 50ul from each well, Add 50ul to the fifth and sixth well,
followed by the addition of standard dilution 50ul to the fifth and sixth well, mix;
remove S0ul from the fifth and sixth well and add it to the seventh and eighth
well, followed by the addition of standard dilution 50ul to the seventh and eighth
well, mix; remove 50ul from the eighth and seventh well and add it to the ninth
and tenth well, add standard dilution 50ul to the ninth and tenth well, mix, take
out 50ul from the ninth and the tenth well discard(add sample 50ul to each well
after Diluting ,(density: 30 ug/L, 20 pg/L ,10pg/L Spg/L, 2.5ug/L).

2.Add sample: Assign blank wells individually (the HRPConjugate reagent and
sample are not added to blank comparison wells; all other step operations are the
same). evaluating the sample thoroughly. Add 40ul of the dilutedsample to the
testing sample well, followed by 10ul of the final 5-fold diluted sample. Fill the
wells with the sample, being careful not to touch the well wall, and gently mix.
3.Incubate: At 37°C for 30 minutes after covering the plate with the Closure

plate membrane.

4. Set up a liquid: Dilute the 30-fold (or 20-fold) wash solution with distilled

water and set aside.

5. Cleaning: Uncover the membrane of the closure plate, remove the liquid,
dry with a brush, add the washing buffer to each well, wait 30 seconds, then
drain, repeat five times, and pat dry.

6.Add enzyme: Fill every well—aside from the blank well—with 50ul of
HRP-Conjugate substance.

7.Cultivate : Working with 3.

8. Cleaning / Working with 5.

9. Color: Fill each well with 50 ul of Chromogen Solution A and 50 ul of
Chromogen Solution B. Evacuate the light preservation for 15 minutes at 37°C.
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10. Stop the reaction: Put 50 ul of the stop solution into each well, then stop the
reaction when the blue hue turns yellow.
11. Assay: Take the blank well as zero. Within 15 minutes of adding the stop

solution, read the absorbance at 450 nm.
Calculate

Draw the standard curve on graph paper using the standard density as the
horizontal and the OD value as the vertical. Determine the density that
corresponds to the sample OD value by multiplying the sample curve by the
dilution multiple, or compute the straight line regression equation of the standard
curve using the sample OD value and the standard density. Once the sample OD
value is entered into the equation, compute the sample density and multiply it by

the dilution factor. The output is the sample density.

e T T TR S B S S

standards concentration (X)

Figure 3.3:standard curve for (Human Col 1)
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3.4.9. Vitamin D3 levels Determination
Principle of the assay
The Kit creates a solid-phase antibody by covering microtiters plate wells with
cleansed humanoid VD3 antibody and quantifies the amount of human VD3 in
the sample, adds VD3 to the wells, and then combines the VVD3antibody with HRP
labeling to form an antibody-antigen-enzyme-antibody complex after thoroughly
washing the plate. When TMB substrate solution is added, TMB substrate turns
blue. A sulphuric acid solution is added to stop the HRP enzyme-catalyzed
process, and the color shift is detected spectrophotometrically at 450 nm. The
O.D. of the samples is then compared to the standard curve to determine the
concentration of VD3 in the samples.
The constituents of the kit
(Components of the kit were referred in appendix 8).
Assay procedure
1. Dilute and add sample to standard: arrange 10 standard wells on coated
ELISA plates; fill the first and second wells with 100ul of standard; add the
first and second wells with 50ul of standard dilution; mix; remove 100ul
from the first and second wells and add it to the third and fourth wells
separately. Then mix in 50ul of the standard dilution to the third and fourth
wells; after that, remove 50ul and discard it from the third and fourth wells;
add 50pl to the fifth and sixth wells; and last, mix in 50ul of the standard
dilution to the fifth and sixth wells.; 50ul should be removed from the fifth
and sixth wells and added to the seventh and eighth wells. standard dilution
should then be added to the seventh and eighth wells, mixed. Similarly, 50l
should be removed from the seventh and eighth wells and added to the ninth
and tenth wells. standard dilution should be added to the ninth and tenth
wells, mixed. Finally, 50ul should be removed from the ninth and tenth

wells and discarded(add Sample 50ul toeach well after Diluting
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,(density:48ng/ml, 32 ng/ml, 16ng/ml, 8ng/ml, 4ng/ml).

2.Add sample: Assign blank wells individually (the HRP-Conjugate reagent
and sample are not added to blank comparison wells; all other step operations
are the same) .evaluating the sample thoroughly. Gently mix the testing
sample (10ul) after adding 40ul of the sample dilution (the sample final
dilution is five times). Avoid touching the well wall as much as possible when
adding the sample to the wells.

3.Incubate: At 37°C for 30 minutes after covering the plate with the
Closure plate membrane.

4. Configure liquid: dilute 30-fold (or 20-fold) wash solution with ditilled
water, then reserve.

5. Cleaning: Uncover the membrane of the closure plate, remove the liquid,
dry with a swing, add washing buffer to each well, wait 30 seconds, then

drain, repeat 5 times, and dry with a pat.

6. Add enzyme: Add 50ul of HPP-Conjugate reagent to every well, excluding
the blank well.

7.Cultivate : Working with 3.

8. Cleaning / Working with 5.

9. color: Fill each well with Chromogen Solutions A50ul and B, then leave the
light preservation on for 15 minutes at 37°C.

10. Stop the reaction: Put 50 pl of the Stop Solution into each well, then stop
the reaction when the blue hue turns yellow.

11. Assay: Take the blank well as zero. Within 15 minutes of adding the stop
solution, read the absorbance at 450 nm.
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Calculate

Draw the standard curve on graph paper using the standard density as the
horizontal and the OD value as the vertical. Determine the density that
corresponds to the sample OD value by multiplying the sample curve by the
dilution multiple. Alternatively, compute the straight line regression equation of
the standard curve using the sample OD value and the standard density. Then,
using the sample OD value as an input, compute the sample density multiplied by

the dilution factor, yielding the sample density.

standards concentration (X)

Figure 3.4 : standard curve for (Vitamin D3)
3.4.10. Measuring of serum calcium levels
Principle

Total calcium content in blood, plasma, or urine can be measured using the
Moorehead and Briggs-developed CPC (O-Cresol Phtalein Complexone)
technology.

When calcium and CPC combine in an alkaline solution, a dark-red complex is
produced, and the amount of calcium in the material is indicated by its absorbance
at 570 nm.
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Procedure

A thorough Kenza 240TX procedure is supplied upon request, wavelength of
570 nm were used.37°C is the temperature.

It is important to maintain a steady temperature because the dye's absorption is

temperature-sensitive.

Automated Analyzer Manuals procedure
Reagents R1 120 pL WR ,1000 pL
R2 120 uL
Stander ,Control, Sample 6 uL 25 L

Association thoroughly. For five minutes, incubate at room temperature.
Compare the 570 nm absorbance (550-590) to the reagent blank. When the color
Is exposed to light, it stays that way for an hour. Mix well. For five minutes,
incubate at room temperature. Compare the 570 nm absorbance (550-590) to the

reagent blank. When the color is exposed to light, it stays that way for an hour.

Calculations

Abs (Assay)

X concentration of standard
Abs (Stander)

Therefore, calculate the following:_Result=

3.5- Statistical Analysis

This examination is best described as a case-control study. SPSS (Statistical
Package for the Social Sciences, version 24) was utilized for statistical
Assessment , and T-test with the variation in data measurement that is least
substantial was employed. The data is displayed as mean with standard
deviation(SD) attached. At the (p< 0.05) threshold, statistical significance was
considered to exist. The comparison between the groups yielded the P value, or

the least significant difference (Armitage et al, 2008).
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Chapter Four Results and Discussions

4.1. Research on clinical cases
4.1.1. A BMI comparison between POI patients and control

The relationship between patients and control according to their BMI was
estimated by examining of 50 POl women and 50 healthy women working as a
control group. Rendering to results showed in table (4.1), and figure (4.1). There
was statistically significant increase in BMI mean values of the POl patients

group (27.88+4.52) in comparison to control group (25.87+2.56)

Table (4.1): The mean and standard deviation of body mass index for POI patients and

control .

Sample Mean Std. Deviation P Value

Controls 25.87 2.56 0.007
BMI

Kg/ m2

Patients 27.88 4.52

The data represented as mean + SD

Women with a high BMI are more prone than those of normal weight to have
irregular menstrual periods, ovulatory dysfunction, and disruptions in the
hypothalamic pituitary ovarian axis, which can result in greater rates of
infertility. Additionally, research has demonstrated that a woman's high BMl is a
significant risk factor for unfavorable pregnancy outcomes (Ribeiro et al ,2022).

The World Health Organization (WHO) and the Centers for Disease Control
and Prevention (CDC) define overweight, obese, and severely obese as having a
body mass index (BMI) of more than 25 kg/m2, 30 kg/m2, and 40 kg/m2,
respectively(Chooi et al, 2019).

Numerous studies have demonstrated the effects of obesity on the oocyte,
Oocyte competence and maturation may be affected by changes in a variety of
hormones, including those that initiate oocyte maturation, in individuals who are
obese, Adipose tissue is overproduced in obesity because it is an essential location
for the synthesis of steroid hormones and metabolism (Al-yasiry et al,2022).

Overweight and obesity are on the rise globally and have a negative impact on

35



Chapter Four Results and Discussions

many bodily processes, including reproductive health, Specifically women who
are obese experience disruptions to the "hypothalamic pituitary ovarian axis" and
often experience irregular menstruation that results in anovulation and infertility,
Negative pregnancy outcomes such gestational diabetes, hypertension, and early
labor are also linked to high BMI (Silvestris et al,2018).

40.00

Mean BMI

sample

Figure (4.1) : Distribution of BMI in POI and control groups

4.1.2. The biochemical parameters
4.1.2.1. Measuring of LH and FSH levels

Table (4.2) , figure (4.2A) and figure (4.2B) provided the results, which
indicated a significant increase in FSH levels. (23.56£25.79) in women
with POl compared with healthy women (5.39+3.84),also there is
significantly increase levels of LH in POI patients (12.95+11.46) in
comparison with healthy women(8.54+8.92).
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Table (4.2): LH and FSH concentrations of the POI patients and control group

Control Patient
Parameters group SD group SD P value

N=50 N=50

Mean Mean
LH 8.54 8.92 12.95 11.46 0.034
(m.1U/mL)

25.79

FSH 5.39 3.84 23.65 0.000
(m.1U/mL)

The information displayed as mean + SD

The pulsatile release of gonadotropin releasing hormone by the hypothalamus
typically stimulates the pituitary gland to release gonadotropins, such as LH and
FSH, Luteinizing hormone acts primarily on ovarian theca cells that have LH
receptors, which enhances the production of androgens (Ashraf et al, 2019) . The
granulosa cells of ovary are impacted by FSH, which converts androgens made in
the theca cells into estrogens, mainly estradiol, which is necessary for the
development of follicles ( Liu et al, 2021) .

In comparison to healthy control women, women with POl exhibited
significantly higher levels of FSH, luteinizing hormone (LH), and BMI
(Wu,2021).

Patients with POI presented with significantly higher FSH and decreased AMH
levels(Liu,2020).

The current study's findings show that the levels of the hormones FSH and LH
differ significantly (P<0.05) between the two study groups (patients and healthy
individuals), The patients' FSH and LH values were higher than Normal, in
comparison to healthy individuals (4.75 + 0.651 and 4.04 + 0.94), respectively,
were 6.780 + 15.54 and 5.44 £ 12.40 (Khudhair et al, 2024).

An increased FSH level is one of the diagnostic criteria for POI, Low levels of
FSH and LH might raise suspicions of hypogonadotrophic hypogonadism
(Fernando et al,2023).Patients in the POl group presented with characteristic
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hypergonadotropic hypogonadism ,significantly elevated serumconcentrations of
FSH and LH (Maciejewska et al. 2020).

The FSH/LH ratio greatly raise during the pre POI stage because FSH
increased substantially earlier and more steeply than LH, Previous research has
demonstrated that the FSH/LH ratio is a reliable indicator of a poor ovarian

response and is linked to unfavorable results during in vitro fertilization (IVF)
treatments (Jiao et al, 2021).
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Figure (4.2A) : The average of FSH concentrations in the control and POI groups
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Figure (4.2B) : The average of LH concentrations in the control and POI groups

4.1.2. 2. Estradiol and Free Testosterone

The offered records presented in the table( 4.3) and appearing significantly

decreased in Estradiol concentrations of POI group (20.49+16.54) in contrast to

control group (87.59+66.61) as in figure( 4.3 ),as well as there was significantly

decrease in the levels of free testosterone of POI groups(0.15+0.15) than healthy

groups (0.24+0.20) as presented in figure (4.4) .

Table (4.3): Estradiol and Free testosterone in control and POI groups

Parameters Control SD Patient SD P value
group group
N=50
N=50
Mean
Mean
Estradiol 87.59 66.61 20.49 16.54 0.000
(pg/mL)
Free testosterone 0.24 0.20 0.15 0.15 0.012

(ng/mL)

The data represented as mean + SD
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Measuring estradiol levels when POI is suspected is a helpful adjunct to confirm
that it is low, validating the POI diagnosis (Fernando et al, 2023). Many
physiological processes are negatively impacted by low estrogen including
moisture, wrinkles, atrophy of the skin, poor wound healing and barrier function,
a decrease in the perception of one's own beauty and even psychological health,
women experiencing changes in their skin due to menopause look for medical and
cosmetic procedures that will improve their self-image and prevent their skin from
aging, especially on exposed areas like the hands, neck, and face (Lephart and
Naftolin, 2021).

The majority of osteoporotic postmenopausal women suffer bone loss
associated with low estrogen levels, An imbalance between bone production and
resumption and an increase in bone turnover lead to the rapid loss of bone mass,
Excessive use of glucocorticoids can also cause osteoporosis by demineralizing
bone and altering its microscale spatial heterogeneities, which increases the risk
of fracture (Cheng et al, 2022).

Recent studies have revealed alterations in osteocytes during estrogen
deprivation, which may be crucial in the development of the illness, Advanced
knowledge of these alterations is necessary to determine the effectiveness of
osteocyte targeted therapeutics in preventing restart and secondary
mineralization, which would shift the paradigm for osteoporosis treatment
(McNamara, 2021).

Androgens include compounds that can be turned to testosterone,
dihydrotestosterone, and testosterone itself. The production of circulating
testosterone comes from peripheral conversion of adrenal androgens (50%) and
the ovaries (25%) as well as the adrenal cortex (25%), Furthermore the
intracellular synthesis of testosterone in target tissues plays a major role in the
female androgen action, Reduced testosterone production after menopause has
been connected to sexual issues(Johansen et al,2020).

No cost biologically active androgens include testosterone, It is a substance that
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is secreted, and according to (Sun et al, 2021) its origins could be connected to
the adrenal zona fasciculate and the ovary.

Only 1% of testosterone is free, the rest is attached to aloumin and globulin,
which binds sex hormone (about 33% and 66%, correspondingly) (Njoroge et al,
2022). It's exciting to reminder that the only form of testosterone that has biotic
action is unbound testosterone, the inert version of the hormone is
testosterone linked to proteins(Zamir et al, 2021) .

The use of physiologic testosterone dosages for brain and breast protection,
osteoporosis prevention, and sexual function is becoming more and more
supported by research, For the past 80 years studies have assessed the safety of
testosterone use in females, Long-term safety was established by a recent paper
on the consequences of subcutaneous hormone pellet therapy, which examined a
sizable patient cohort over a 7-year period, Furthermore two sizable, long-term,
peer-reviewed studies have demonstrated a noteworthy decline in the incidence
of invasive breast cancer in women receiving testosterone therapy (Donovitz,
2022).
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Figure (4.3) : Mean of Estradiol concentrations in control and POI groups
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Figure (4.4) : Mean of Free testosterone concentrations in control and POI groups

4.1.2. 3. Vitamin D3 and serum Calcium

As per the findings displayed in table (4.4), the POI patients' Vitamin D3 levels
were significantly lower (4.55+£2.12) compared to the control group (6.39+1.52),
as depicted in figure (4.5). Additionally, the POI patients' Calcium levels were
significantly lower (8.21£1.34) than those of the control group (8.67+0.41), as
illustrated in figure (4.6).

42



Chapter Four

Table (4.4): levels of Vitamin D3 and calcium in control and POI patients

Results and Discussions

Control Patient
Parameters group SD group SD P value
N=50 N=50
Mean Mean
Vitamin D3 6.39 1.52 4.55 2.12 0.000
(ng/dL)
: 1.34
calcium 8.67 0.41 8.21 0.022
(mg/dL)

The information displayed as mean + SD

These results were similar to the findings of a study in Baqubah , Irag
( Al-Hamdany et al,2019).

A decrease in the concentration of 25 (OH) D in serum below optimal values is
known as vitamin D deficiency, This condition can potentially result in
suboptimal absorption of calcium in the intestine, the development of secondary
hyperparathyroidism, and an increased risk of fractures particularly in elderly
individuals (Salokhiddinovna ,2023).

Purdue Smithe et al conducted a prospective assessment of the correlation
between the risk of POI and the serum levels of total and free 25(0OH)D, as well
as its binding protein (VDBP), The 656 women in this nested case-control study
ranged in age from 25 to 42, Serum 25(OH)D quartiles were measured for both
the control and case groups, The probability of POl was inversely correlated with
the serum level of VDBP (OR = 1.80, 95% CI for OR [1.09, 2.98]), but not
significantly correlated with the serum levels of total (OR = 1.04, 95% CI for OR
[0.60, 1.80]) or Free 25(0OH)D (OR =0.70, 95% CI for OR [0.41, 1.20]) (Purdue-
Smithe et al,2018).

Ersoy et al. conducted a cross-sectional study with 48 women with POI and 82
women as the control group to assess the prognosis of vitamin D for POI, Serum
25(0OH)D levels were measured using the ELISA technique, The serum vitamin
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D level and POI did not significantly correlate (P = 0.477) (Ersoy et al,2016).
evaluated serum vitamin D in POl women in a case-control study of 63 women,
including 35 women with POI, in 2023 in Turkey, They reported a significant and
inverse relationship between serum vitamin D level and the risk of POI (9.5 £
4.05 ng/mL in the POI group and 18.5 + 7.5 ng/mL in the control group( P <
0.001) (Dashti et al, 2023) .
It has been demonstrated that calcium in humans can promote egg maturation
either naturally or by the release of LH, This is thought to be caused by
calcium modifying intra cytoplasmic cAMP concentrations (Ahuja &Parmar |,
2017). Sperm-derived substances also play a role in egg activation, The egg can
therefore grow into an embryo, Furthermore reproduction happens when calcium
is present(Chen, 2020).

Ninety-nine percent of the Ca in the body is found in bone, which also serves as
a calcium storage and gives the skeletal system stiffness and shape, The residual
portion engages in metabolic activities such as contraction of muscles and vessels,
transmission of nerve signals, transmembrane transport, activation of enzymes,
and hormone regulation, Insufficient calcium consumption has been linked to
bone health in most studies, particularlyrickets in children and fractures,
osteopenia, and osteoporosis in older adults(Cormick & Belizan. 2019).

A tiny preventive impact against bone loss is provided by calcium supplements
but this effect vanishes when use stopped, The antifracture benefit of calcium
supplements is restricted to elderly, fragile women or community dwelling
individuals who have low calcium intake from their diet and low vitamin D levels
(Heidari et al,2020).

The control of parathyroid hormone (PTH) is influenced by the interaction
between calcium and vitamin D Specifically the blood 25(OH)D concentration
indicates the vitamin D status, and adequate calcium intake determines the
suppression of PTH to low (normal) amounts, Populations lacking in viamin D

may have increased PTH which raises calcium requirements and bone turnover(
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Shlisky et al,2022).

According to WHO guidelines maintaining a minimum recommended calcium
intake of 1000 mg/day and a vitamin D intake of 800IU/day is essential to

maintaining bone health and reducing the risk of fractures(Podfigurna et al, 2020).
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Figure (4.5) : Mean of Vitamin D3 concentrations in controls and POI groups
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Figure (4.6) : Mean of Calcium concentrations in controls and POI groups

4.1.3 Anti Mullerian Hormone(AMH) levels

The information displayed as mean £ SD the results shown in table (4.5) show
that the patients' group with POl had considerably lower (AMH) levels

(2.31+1.03) compared to the control group (4.56+1.09), as shown in figure (4.7).
Table (4.5):AMH levels for women with and without POI .

Sample Mean Std. Deviation P Value

4.56 1.09 .
AMH Control 0.000

(ng/ml)

Patients 231 1.03

The data represented as mean + SD

Anti-Mullerian hormone levels in serum are frequently employed as indicators
of ovarian reserve, Since AMH is created from tiny antral follicles, the quantity
of primordial follicles that remain is substituted for it ( Iwase et al,2018). POI
patients reported lower levels of AMH and greater basal FSH (P < 0.001) in
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comparison to control women , Compared to control women POI patients had
higher baseline FSH and lower levels of AMH (P < 0.001)

( Wang &Sun, 2022).our results are agree with these researches findings .In
patients with POI, serum AMH levels measured using conventional techniques
are extremely low or fall below the lower limit of measurement, Conversely, POI
cases in cycles with tiny antral follicles may manifest very low serum AMH
levels, This could help predict cycles of follicular growth and promote more
effective use of limited follicle development(Vimalraj, 2020).

Serum AMH levels determined with standard methods are very low or below
the lower limit of measurement in patients with POI. Very low serum AMH levels,
on the other hand, may show up in POI instances in cycles with small antral
follicles, This might assist anticipate cycles with follicular growth to encourage
more efficient utilization of scarce follicle development (lwase et al. 2018).

One biomarker of ovarian reserve is anti-Mullerian hormone . Menopause
between the ages of 40 and 45 may be linked to a low AMH level prior to the age
of 39, Premature ovarian insufficiency (POI) is associated with a risk that is not
well understood (Desongnis et al,2021).

Further study is required to increase the likelihood of successful follicular
development and conception in patients with POI, even though AMH levels may
predict follicle growth ( Osuka et al, 2023).

Chromosome analysis and testing for FMR1 pre mutation are recommended
diagnostic assessments to determine the etiology of spontaneous POI, If an
immunological problem is suspected, autoantibodies against thyroid peroxidase
(TPO), 210H, or adrenocortical antibodies may be screened for (Yeganeh et al,
2019).

The normal evaluation of POl does not currently include extensive
investigations using chromosomal microarray (CMA), panel-based NGS, or other
autoantibody techniques (Webber et al, 2016 &Yeganeh et al, 2019) .
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Figure (4.7) : Mean of AMH concentrations in control and POI groups

4.1.4. Levels of Specific Markers of Bone Health in POI
4.1.4.1 Bone Specific Alkaline Phosphatase (BALP) levels
The results shown in table (4.6) show that the BALP levels of the POI patient

group are considerably lower (8.63+4.93) than those of the control group

(15.88+3.60), as shown in figure (4.8).

Table (4.6):The average and standard deviation of BALP levels for POl and control

groups

Sample Mean Std. Deviation | P Value
trol 15.88 3.60 :
BALP Contro 0.000
(ng/L) Patients 8.63 4.93

The data represented as mean + SD
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The total amount of alkaline phosphatase (ALP), a nonspecific enzyme that
hydrolyzes phosphate in alkaline media, is a reflection of the combined activity
of many isozymes that are present in the kidney, liver, intestinal lining, and bone,
When bone healing activity occurs such as bone metastases osteoblasts produce
substantial amounts of bone specific alkaline phosphatase (BAP) the enzyme's
bone specific isoform (Ageel et al,2021).

The largest quantity of bone tissue remaining at the conclusion of skeletal
maturation is referred to as peak bone mass (PBM), In order to reduce the chance
of developing osteoporosis later in life, PBM must be attained from childhood,
About 85-90% of total adult bone mass is gained by the age of 18 for girls and 20
for boys, though the age at which peak bone mass is obtained may vary depending
on an individual's circumstances(Meczekalski et al,2023).

A decline in bone mineral density poses a threat to POI , It could be difficult for
them to achieve their ideal peak bone mass (PBM), The PBM attained by young
girls is roughly 30% less than that of young boys, Furthermore PBM is attained
in around 50% of cases throughout puberty, Enough serum estradiol plays a major
role in determining normal bone Metabolism, It is anticipated that a serum
estradiol level of 40 pg/ml or more is the minimal threshold needed to guarantee
appropriate bone metabolism, Serum estradiol levels in untreated POI patients are
known to be extremely low, typically less than 40 pg/ml, Therefore osteopenia
and osteoporosis pose a concern to POI patients(Meczekalski et al, 2023).

Hormone therapy has been shown to improve the bone health of women with
premature ovarian insufficiency, as these individuals typically have reduced bone
mineral density.( Costa et al, 2022).
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Figure (4.8) : Mean of BALP concentations in control and POI groups

4.1.4.2 Collagen type 1 levels
As indicated by the results in table (4.7), the POI patient group's Collagen type

1 levels are considerably lower (1.57+£0.85) than those of the control group
(2.33+0.74), as shown in figure (4.9).

Table (4.7):The average and standard deviation of Collagen type 1 levels for POl and
control groups .

Sample Mean Std. Deviation | P Value

Collagen | =ontrol 2.33 0.74 0.000
type 1

The data represented as mean + SD
Type 1 collagen is present in tiny quantities in non-skeletal tissues like skin and
makes up a large portion of the bone matrix, but it is not limited to bone

tissue. With the probable exception of bone, other organs do not significantly
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contribute to the concentration of bone turnover markers (BTM) in the blood
stream since their mass is smaller than that of bone and they turnover more slowly
than bone (Brown et al,2022).

It is evident that compared to normal healthy women, women with POF
typically have lower bone mineral density (BMD) As a result, BMD measurement
IS necessary, How frequently the tests to assess BMD should formed is unclear at
this time, To create guidelines, further prospective research is needed.
Nonetheless, it would seem sensible to periodically measure BMD and to yearly
check for any endocrine abnormalities in women with POF(Takahashi et
al,2021).this study agree with our research findings.

Approximately 94% of the organic bone matrix is composed of type | Collagen,
Bone remodeling and modeling happen at the same time that the skeleton
develops, Since bones are not completely formed at birth, bone modeling is the
gradual and ongoing process by which connective tissues build bones until
adolescence, Another ongoing process that replaces mature bone tissues with
newly generated bone is called "bone remodeling™, Bone turnover is another term

for this process (Seema et al,2020).
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Figure (4.9) : Mean of Collagen type 1 concentrations in control and POI groups
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4.2. Correlation of parameters of study

Table 4.8 :The correlations between Parameters of the study

variable AMH E2 collagen1 | BALP Vit D3 Ca+2 FSH
ng/mL pg/ml ug/L ng/L ng/mL | mg/dL | mlU/
ml
-
E2 pg/ml -.149
collagen 1 7517 -.143
ug/L
BALP ng/L | .514™ -.079 583"
Vitamin D3 586" -.095 461" 736"
ng/mL
Ca+2 .053 187 .099 131 -.084
mg/dL
FSH miU/mi 236 -.337" 247 202 .086 .300"
LH mlU/mi 203 -.160 .094 .056 .024 287 | 8377
testo ng/ml -.009 179 .166 145 .050 -.060 -.150

*--significant correlations p<0.05 , r: correlation coefficient
**-- significant correlation p<0.01

According to results presented in table( 4.8) there is an extrusive
relationships (p<0.01) between AMH and Collagen 1 , AMH and BALP,AMH
and Vitamin D3, Collagen 1 and BALP, Collagen 1 and Vitamin D3, BALP
and Vitamin D3, FSH and LH .also there is an extrusive relationships (p<0.05)
between Ca+2 and FSH , Ca+2 and LH .That meaning when one of these

markers increase another increase and the converse is true.

Based on findings showing serum AMH levels gradually decline with age
and have a high correlation with both the size of the pool of primordial follicles
and the number of antral follicles, AMH has been recognized as a useful
measure for ovarian reserve (Yoon et al,2013). BAP, a glycoprotein present on
the surface of osteoblasts, is a marker of the biosynthetic activity of these cells
that produce bone, It has been demonstrated that BAP is a sensitive and
trustworthy marker of bone metabolism, One unique feature of the vertebrate

skeletal system is the extracellular mineralized matrix (Karpen, 2018).
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When bone healing activity occurs such as bone metastases, osteoblasts produce
substantial amounts of bone specific alkaline phosphatase (BAP), the enzyme's
bone specific isoform (Ageel et al,2021). The primary constituents of the organic
matrix found in bone are proteins, lipids, collagen, and blood cells, Whereas the
organic matrix's collagen fiber arrangement gives the bones strength, the non
organic matrix's mineral component gives the bones their hardness and stiffness,
Reduced bone mineral density (BMD), the breakdown of bone microarchitecture
(BMA), and alterations in the overall quantity and variety of proteins, particularly
collagen 1, are the hallmarks of osteoporosis, which impacts the skeletal system

(Feng et al, 2021).This agree with our research findings.

Since a lack of this vitamin has been linked to a number of diseases, including
those that affect bone health, the relationship between 25(OH)D and bone health
in adults is biologically plausible, Vitamin D is important throughout
development because it facilitates greater absorption of calcium in the intestine,
which also positively contributes to bone health (Segheto et al,2021). The table
also showed a negative reverse relationship (p<0.05) between estrogen and FSH
,meaning when FSH increase there is decline in estrogen level and the converse

is true.

High FSH concentration is indicative of either hyperthyroidism or
hypothyroidism, or ovarian malfunction, A pituitary or hypothalamic defect is
indicated by either low or normal FSH levels, The present study's results reveal a
loss in early ovarian reserve or early impotence, which is correlated with a high
concentration of FSH, Consequently the woman's fertility declines with time( Al-
Hamdany &Jaffer,2019)

It has been observed that in patients with POI, serum E2 levels are a useful
predictor of ovarian function. On the other hand, follicle growth leads to a high

serum E2 level, indicating that the follicles are already developing.
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Anti-Mdllerian hormone levels in serum are frequently employed as indicators
of ovarian reserve, Since AMH is created from tiny antral follicles, the amount of
primordial follicles that remain is replaced by it, When serum AMH levels are
determined using standard methods, they are very low or below the lower limit of

quantification in patients with POI(Osuka et al, 2023).

These results were similar to the findings of a study by Al-Hamdany et al,2019,
which showed increased FSH and LH levels ,decreased AMH, vitamin D, and
calcium (Al-Hamdany et al,2019).With difference in estrogen level ,our study
showed significantly low levels in POl in compared with healthy women ,but in

their study there was no differences in E2 levels between both groups.

The relationships between other parameters in study are found but they were

statistically non-significant.
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Conclusion and Recommendations

Conclusions

The Current study concludes the following:

1. The BMI group between (25-29.5 kg/m2) is the most category predispose to
have Premature Ovarian Insufficiency(POIl) among the BMI groups in the
study.

2. The results concludes decreased of Estradiol, Testosterone, Calcium, VD3,
BALP, and Collagen 1 in POI patients.

3. The results concludes increased of FSH and LH in POI patients.

4. There is a positive extrusive relationship between AMH and Collagen 1 AMH
and BALP, AMH and Vitamin D3, Collagen 1 and BALP, Collagen 1 and
Vitamin D3, BALP and Vitamin D3, FSH and LH ,Ca+2 and FSH Ca+2 and
LH in women with POI .

5. There is a negative reverse relationship between estrogen and FSH levels in
women with POL.

6. The correlational relationships between other parameters in study are found

but they were statistically non-significant
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Recommendations

1. Studying the genetic parameters such as chromosome analysis and testing for
FMRL1 pre mutation to investigate POI in further studies.

2. Studying the immune parameters including screening for autoantibodies
against thyroid peroxidase (TPO), and 210OH or adrenocortical antibodies to
investigate POI in further studies.

3. Itis necessary to add other parameters for women with POI, such as a vitamin

D3 test and E2.
4. Administration of hormonal therapy like E2 to compensate its deficiency

5. Make a calendaring to follow up increasing in FSH levels to assets respond to

therapy.
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Appendices

Appendix 1
Questioner for participants

Name: CAger.......

Number of telephone:...

Sports:... smoking:...

How long have you been wed?

Height:... Weight:...

Do you experience difficulties becoming or staying pregnant?

What is the average number of days that a period bleeds?

Exists dysmenorrhea in you? Yes \No

Do you suffer from dyspareunia? Sure \Nay

Do you currently have a kidney, bladder, or vaginal infection?Yes/No

Have you ever had abnormal hair growth? Sure/No

Have you gained or lost weight?

Have your tolerance to heat or cold, your skin tone, the color of your nails, or the
growth of body hair changed in any way?

Do you have depressive symptoms like melancholy, incessant crying or wrath, or

emotional instability?

Have you ever used medication to control your menstrual cycle?

When was the latest instance?

Do you use any medications to control your sex hormones? In agreement or
disagreement

Which of the following have you ever experienced?

Diabetes mellitus: Sure/No
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Appendix 2

Components of LH kit

Reagents

Contents

Concentration

M

Crystal transparent cap streptavidin-coated microparticles, 0.72

mg/mL, 1 container (6.5 mL), preservation

6.5 mL.

R1

Preservative, 8.0-pH TRIS buffer, and biotinylated mouse
monoclonal anti-LH antibody are the ingredients. vial of R1

Anti-LH-Ab-Biotin with a gray cap.

10 mL

R2

Anti-LH-AbRu(bpy) in a container with a black cap; ruthenium
complex containing 0.3 mg/ml of monoclonal anti-mouse LH

antibody; pH 8.0; TRIS buffer 50 mmol/L; preservative

10 mL

Appendix 3

Components of Follicular Stimulating Hormone kit

Reagents

Contents

Concentratio

n

M

Microparticles coated with a preservation agent and streptavidin

(clear cap), 0.72 mg/mL, 1 container (6.5 mL).

6.5 mL.

R1

One vial of anti-FSH-Abbiotin (gray cap); one bottle of biotinylated
monoclonal anti-FSH antibody (mouse); buffer, pH 6.0, 50 mmol/L;

preservatives;

10 mL

R 2

mouse anti-FSH monoclonal antibody containing 0.8 mg/L of
ruthenium compound (anti-FSH-Ab-Ru(bpy)) in a black-capped
container with 50 mmol/L of MES buffer at pH 6.0 and preservatives

10 mL
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Appendix 4
components of Anti Mullerian Hormone kit
Materials provided with the | 48determinations | 96 determinations | Storage
kit
User manual 1 1
Closure plate membrane 2 2
Sealed bags 1 1
Microelisa stripplate 1 1 2-8°C
Standard: 27ng/ml 0.5mlx1 bottle 0.5mix1 bottle 2-8°C
Standard diluent 1.5mlx1 bottle 1.5mix1 bottle 2-8°C
HRP-Conjugate reagent 3mlix1 bottle 6mix1 bottle 2-8°C
Sample diluent 3mlix1 bottle 6mix1 bottle 2-8°C
Chromogen Solution A 3mix1 bottle 6mix1 bottle 2-8°C
Chromogen Solution B 3mlix1 bottle 6mix1 bottle 2-8°C
Stop Solution 3mlix1 bottle 6mix1 bottle 2-8°C
wash solution (20mIx30 fold) 2-8°C
(20mIx20 fold x1bottle
)
x1bottle
Appendix 5
Free testosterone kit ingredients
Integral of the Reagents Used in 100 tests
Polyclonal antibody against sheep FITC (1.2% (W/V) TRIS, 0.2% (NaN3) 2.5 ml
NaN3) coated nano magnetic microbeads.
A calibrator with limited precision is made from cow serum containing 0.2 2.5 ml

percent sodium nitrite.

Utilizing 0.2% sodium nitrite in cow serum serves as a high-precision calibrator. 2.5 ml

0.2% sodium nitrite

FITC-labeled TEST antigen, 0.2% sodium nitrite, bovine serum albumin, and

6.5ml
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0.2% sodium nitrite.

Bovine serum albumin, anti-TEST monoclonal antibody labeled with ABEI, and 6.5ml

Reagents of every kind are available and prepared for use

Appendix 6

The constituents of Bone-specific alkaline phosphatase(BALP) kit

x1bottle

x1bottle x1bottle

Materials provided with the | 48 Determinations | 96 Determinations | storage
Kit
User manual 1 1
Closure plate membrane 2 2
Sealed bags 1 1
Microelisa stripplate 1 1 2-8 °C
Standard : 135 ng/L (0.5mlIx1 bottle) (0.5mlix1 bottle) 2-8 °C
Standard diluent (1.5mlIx1 bottle) (1.5mlIx1 bottle) 2-8 °C
HRP-Conjugate reagent (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
Sample diluent (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
Chromogen Solution A (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
Chromogen Solution B (3mlx1 bottle) (6mix1 bottle) 2-8 °C
Solution to Stop (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
washing solution (20mIx20 fold) (20mIx30 fold) 2-8 °C
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Appendix 7

Constituents of the Human Col | kit

Materials provided with the Kit 48 Determinations 96 Determinations storage
User manual 1 1
Closure plate membrane 2 2
Sealed bags 1 1
Microelisa stripplate 1 1 2-8°C
Standard : 45 ug/L (0.5mlx1 bottle) (0.5mlx1 bottle) 2-8 °C
Standard diluent (1.5mlIx1 bottle) (1.5mlIx1 bottle) 2-8 °C
HRP-Conjugate reagent (3mIx1 bottle) (6mlix1 bottle) 2-8 °C
Sample diluent (3mIx1 bottle) (6mlix1 bottle) 2-8°C
Chromogen Solution A (3mIx1 bottle) (6mlix1 bottle) 2-8°C
Chromogen Solution B (3mlix1 bottle) (6mlx1 bottle) 2-8 °C
Solution Stop (3mIx1 bottle) (6mlix1 bottle) 2-8°C
washing solution (20mIx20 fold) (20mIx30 fold) 2-8 °C
x1bottle x1bottle x1bottle
Appendix 8
The constituents of Vitamin D3 Kit
Materials provided with the | 48 Determinations | 96 Determinations | storage
Kit
User manual 1 1
Closure plate membrane 2 2
Sealed bags 1 1
Microelisa stripplate 1 1 2-8 °C
Standard : 45 ug/L (0.5mlix1 bottle) (0.5mlix1 bottle) 2-8 °C
Standard diluent (1.5mlix1 bottle) (1.5mlix1 bottle) 2-8 °C
HRP-Conjugate reagent (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
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x1bottle

x1bottle x1bottle

Sample diluent (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
Chromogen Solution A (3mix1 bottle) (6mix1 bottle) 2-8 °C
Chromogen Solution B (3mIx1 bottle) (6mlx1 bottle) 2-8 °C
Solution Stop (3mIx1 bottle) (6mlix1 bottle) 2-8 °C
washing solution (20mlIx20 fold) (20mIx30 fold) 2-8 °C
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