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This study evaluated   the polycystic ovary syndrome affection on the 
levels of selected sexual hormones, including luteinizing hormone, 
follicle-stimulating hormone, estrogen, progesterone, and other related 
hormones such as anti-Mullerian hormone, and prolactin, among a 
sample of women from Samarra, Iraq. The study was conducted by 
selecting 40 women, 15 were a healthy woman which represented the 
control group and, 25 were represented the patients group after they 
were diagnosed with polycystic ovary syndrome by a specialist doctor 
and underwent the necessary examinations and ultrasound during the 
period from October 2024 to January 2025. Hormone levels were 
measured using serum tests, and the data were analyzed using an 
independent t-test using SPSS version 25. The results of this study 
showed that the group of women with polycystic ovary syndrome had 
significantly higher levels of luteinizing hormone, estrogen anti-
Müllerian hormone, and prolactin, and significantly lower levels of 
follicle-stimulating hormone and progesterone compared to the control 
group (p ≤ 0.005). 
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Introduction 

  Polycystic cystic Ovary Syndrome (PCOS) was first described in 1935 and was originally 

named Stein-Leventhal Syndrome. Other historical terms used to describe the condition 

include functional ovarian hyperandrogenism, hyperthecosis, and sclerocystic ovary 

syndrome [1], it affects women in age (12–45 years) and it is one of the causes of female 

subfertility and the most common endocrine disorder among women in reproductive age [2]. 

The condition may be present from birth but typically does not manifest symptoms until 

puberty. The clinical features of this disorder may change throughout the lifespan, from 

adolescence to menopause. However, no significant effort has been made to characterize age-

related variations in phenotype and clinical presentation [3]. There are several factors that 

cause PCOS; Hyperinsulinemia which refers to the resistance of insulin that requires 

abnormally high amounts of insulin to stimulate a cellular response and is the commonly 

clinical symptom in women with the syndrome, it is increases the effect of luteinizing 
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hormone (LH) in which leading to increased production of androgens [4]. Also, Insulin 

resistance may be an important first indicator of metabolic disorders in women at risk for 

metabolic syndrome and coronary artery disease, particularly after a diagnosis of PCOS is 

confirmed [5]. As for the effect of hyperandrogenism on PCOS, the main source of androgen 

excess in PCOS is ovary, due to high levels of LH, as ovarian dysfunction leads to a decrease in 

its sensitivity to this hormone [6]. The elevation in LH levels is a result of disruption in the 

hypothalamic-pituitary-gonadal axis. Furthermore, hyperandrogenemia weakens the ability 

of progesterone to inhibit Gonadotropin-releasing hormone (GnRH) [7]. Thus, elevated GnRH 

levels lead to an increase in LH secretion and a decrease in Follicle-Stimulating Hormone 

(FSH), which converts androgens to estrogen. Therefore, elevated ovarian androgens impede 

follicle maturation and prevent the transition from an androgen-dominated environment to 

an estrogen-dominated environment, which is necessary for normal follicular development. 

This results in polycystic ovaries, a hallmark of PCOS [8, 9].  

The same applies to hormones, which are considered a chemical substance secreted by 

endocrine glands within the body in small quantities, some are composed of proteins, some of 

lipids, or other compounds. Some hormones require specific plasma proteins to facilitate their 

transport through the bloodstream to the target organ or tissue. Thus, hormones affect the 

target organ to perform a specific function [10]. They affect the target tissues to stimulate 

chemical changes that lead to a response from the relevant organ [11]. Among the hormones 

related to PCOS are: LH, FSH, Estrogen (E2), Progesterone, Anti mullerian Hormone (AMH) 

and, Prolactin Hormone (PRL). luteinizing hormone also known as lutropin, is a glycoprotein 

and also includes carbohydrate components, which account for approximately 20% of its 

molecular weight [12]. LH is secreted by the gonadotropic cells of the anterior pituitary gland 

and regulated by the hypothalamus. luteinizing hormone stimulates the production of steroid 

hormones testosterone in males and estradiol in females and, in conjunction with FSH, 

stimulates the growth of ovarian follicles, which enhances steroid hormone production and 

determines the timing of ovulation. [13]. follicle-stimulating hormone is a glycoprotein 

composed of alpha and beta subunits; the alpha is shared with LH, while the beta confers 

biological specificity [14]. It is secreted by anterior pituitary gonadotrophs under 

hypothalamic control. In women FSH acts synergistically with LH to promote follicular 

development and steroid hormone production, with secretion peaking mid-cycle around 

ovulation. During menopause, reduced inhibin leads to elevated FSH levels, combined 

measurement of FSH and LH is essential for evaluating reproductive function [15]. Estrogen is 

primarily in the form of estradiol, the primary hormone produced by the ovary, while estrone 

and estriol are largely peripheral metabolites [16].  

Estradiol is secreted from the ovarian follicles during the menstrual cycle and from the 

placenta during pregnancy. Its receptors are found in multiple tissues such as bone, breast, 

and liver. Synthesis and secretion of estrogen are regulated from the hypothalamic-pituitary 

axis by the hormones LH and FSH. Estradiol levels are commonly assessed along with LH, FSH, 

and progesterone when investigating infertility. At low estradiol levels, LH and FSH secretion 

is slightly inhibited, while at high levels, they are more strongly inhibited. Peripheral estrone 

production may also be increased in cases of mild obesity or in disorders such as PCOS [17]. 

As for the role of progesterone, it is a steroid hormone synthesized from cholesterol via 

enzymatic steps involving cytochrome P450scc (CYP11A1) and 3β-hydroxysteroid 



162 
 

dehydrogenase [18]. It is a precursor for other steroid hormones, such as cortisol, 

aldosterone, testosterone, and estradiol. At first Progesterone is produced by the corpus 

luteum during the luteal phase of the menstrual cycle and by the placenta starting in the 

eighth week of pregnancy. Small amounts are also secreted by the adrenal glands, particularly 

during stress, and by the central nervous system, where it acts as a neurosteroid [19]. 

Progesterone role an important function in regulating the menstrual cycle, preparing the 

endometrium for implantation, and maintaining pregnancy by inhibiting uterine contractions 

[20]. And the other related hormones are AMH and PRL, AMH is a glycoprotein belonging to 

the transforming growth factor-beta (TGF-β) family, composed of two identical subunits 

linked by disulfide bridges, with a molecular weight of approximately 140 kDa [21]. 

 Anti mullerian Hormone is secreted by Sertoli cells in males, during fetal development to 

inhibit the formation of Müllerian ducts. In females, it is produced by granulosa cells of 

preantral and small antral follicles, where it plays a key role in regulating folliculogenesis by 

inhibiting primordial follicle recruitment and reducing follicular sensitivity to FSH, thereby 

preserving ovarian reserve [22]. While (PRL) is a glycoprotein hormone composed of 198 

amino acids and exists in monomeric and dimeric forms. It is synthesized by the anterior 

pituitary gland, with its primary physiological role in females being the initiation and 

maintenance of lactation, in addition to its involvement in follicular maturation and oocyte 

development [23]. Elevated PRL levels can suppress estrogen in women and testosterone in 

men, approximately 15–20% of women with the syndrome also exhibit hyperprolactinemia 

[24]. 

The current study aimed to: Compare LH level between women with syndrome and healthy 

women, and determine its significance in the development of the syndrome. Evaluate FSH 

levels and their role in influencing ovarian function in PCOS patients, and Evaluate AMH 

concentrations as a potential biomarker of ovarian reserve in women with PCOS compared to 

healthy women by Measure prolactin PRL levels in both groups and evaluate their 

physiological significance in influencing or not influencing the development of the syndrome. 

 

Materials and methods  
Experimental Design 

This study was conducted in selected medical laboratories affiliated with gynecology clinics 

in Samarra from October 14, 2024, to January 20, 2025. It included 25 women aged 22–43 

years diagnosed with PCOS based on clinical and medical evaluations by specialists. A control 

group of 15 healthy women was also enrolled, confirmed to be free of (PCOS), hormonal 

disorders, or chronic diseases through clinical assessment and laboratory testing included the 

evaluation of sex hormone levels, including (LH, FSH), estrogen, and progesterone, and also included 

the assessment of AMH and PRL levels. They were measured during the early follicular phase of the 

menstrual cycle, specifically between days 2 and 5 from the onset of menstruation. 

Collection of blood sample 

Blood samples were collected using 5 ml syringes and placed in gel tubes. The samples 

were left at room temperature for 15 minutes, then centrifuged at 3000 rpm for 15 minutes to 

obtain the serum. The serum was subsequently stored at -20°C until hormonal assays were 

performed. 
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Statistical analysis 

  The collected data were analyzed using appropriate statistical methods. Descriptive 

statistics, including means and standard deviations (SD), were calculated for all variables. To 

assess differences between groups, an independent t-test was used, with a significance level 

set at p ≤ 0.05. All statistical analyses were performed using SPSS version 25. 

 

Results and Discussion 

 The hormone levels of the study groups were assessed to confirm the samples of both the 

control and the patient groups. The results are presented in Table 1: 

 

Table 1: The mean±SD of Hormones levels between the control and the patient groups 

P value Patients Control Hormones 

0.0001 9.06±0.51 a 4±0.71 b LH IU/L 

0.0001 4.08±0.44 b 7.2±1.27 a FSH IU/L 

0.0001 58±2.73 a 30.45±2.69 b Estrogen pg/mL 

0.005 0.28±0.07 b 2.08±0.09 a Progesterone ng/mL 

0.0001 4.28±0.73 a 1.53±0.82 b Anti mullerian ng/mL 

0.0001 18.41±3.77 a 12.18±0.33 b Prolactin IU/L 

 

Luteinizing Hormone Level 

  The mean ± ± S.D of LH levels in the control group was 4 ± 0.71 IU/L, while in the patient 

group, it was 9.06 ± 0.51 IU/L, as shown in Figure 1. 

 

 
Figure 1:  Luteinizing Hormone Level.  

 

   The results showed a significant increase in LH levels in women with PCOS compared to 

healthy women (p ≤ 0.005). This is consistent with the study [24], which found that 88% of 

women with PCOS had elevated LH levels [25], also observed a correlation between LH levels 

and gonadotropin receptors in cases of oligomenorrhea. High LH levels and elevated 

androgens disrupt normal ovarian function [26]. In PCOS low to normal FSH and high LH 

prevent the LH surge necessary for ovulation, resulting in irregular cycles. Additionally, the 

imbalance between LH and FSH stimulates inappropriate testosterone production, interfering 

with follicle growth and ovulation [27]. 
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Follicle Stimulating Hormone level 

  The mean ± S.D of the FSH levels in the control group was 7.2 ± 1.27 IU/L, while in the 

patient group, it was 4.08 ± 0.44 IU/L, as shown in Figure 2: 

 

 
Figure 2: Follicle Stimulating Hormone Level. 

 

  The results showed a significant decrease in FSH levels in the patient group compared to the 

healthy group (p ≤ 0.005). These findings align with [28], who indicated that women with 

PCOS experience disruptions in the HPO axis, which leading to an increased in LH/FSH ratio, 

elevated androgen levels, and reduced FSH. This hormonal imbalance prevents proper 

follicular maturation, causing polycystic ovaries. The decrease in FSH in PCOS is due to a 

higher LH secretion driven by an increased pulsatile release of GnRH from the hypothalamus, 

as a result the pituitary stimulating to secrete more LH than FSH. This disturbance leads to 

increased androgen production in the ovaries, inhibiting follicular maturation and preventing 

ovulation [29]. 

 

Estrogen hormone level 

  The mean ± S.D for estrogen levels in the control group was 30.45 ± 2.69 pg/ml, while in the 

patient group it was 58 ± 2.73 pg/ml, as shown in figure 3. 

 

 
Figure 3: Estrogen hormone level. 

 

  The results showed a significant increase in estrogen levels in the patient group compared to 

the control group. This aligns study [30], which indicated that disruptions in estrogen 

signaling and receptors (ERα and ERβ) contribute to PCOS development. The study explained 
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that estrogen regulates follicular growth, and its disruption leads to arrested growth and 

estrogen accumulation. Continuous stimulation of immature follicles results in low FSH levels, 

preventing full maturation and leading to estrogen buildup. Additionally, lack of ovulation 

causes elevated estrogen levels and insufficient progesterone, which can lead to endometrial 

thickening and irregular bleeding [31]. Some women show a condition known as estrogen 

dominance, where the estrogen level higher-than-normal levels. This can occur in women 

with (PCOS), this hight levels can cause irregular menstrual cycles, unwanted hair growth, and 

acne [32].  

 

Progesterone hormone level 

  The mean ± S.D of progesterone levels in the control group was 2.08 ± 0.09 ng/mL, while in 

the patient group it was 0.28 ± 0.07 ng/mL, as shown in Figure 4. 

 

 
Figure 4: Progesterone hormone level.  

 

   The results showed a significant decrease in progesterone levels in the patient group 

compared to the healthy group. These findings are consistent with the study [33], which 

indicated that PCOS is associated with increased LH pulse frequency, ovarian dysfunction, and 

increased androgen production, leading to lower progesterone levels. Additionally, the study 

[34] highlighted that women with the syndrome exhibit reduced expression of enzymes 

responsible for progesterone synthesis, such as CYP11A1 and HSD3B2, which results in 

reduced progesterone production and disrupts follicular development and ovulation. The 

decrease in progesterone in PCOS is mainly due to anovulation or irregular ovulation, that 

lead to impairs the formation of the corpus luteum which responsible for progesterone 

production in the second half of the menstrual cycle. This reduction in progesterone 

contributes to menstrual disturbances, difficulty in conception, and increased risk of 

endometrial hyperplasia [35]. 

 

Anti-Mullerian Hormone level 

  The mean ± S.D. of AMH levels was 1.53 ± 0.82 ng/mL in the healthy group, whereas it was 

4.28 ± 0.73 ng/mL in the control group, as illustrated in Figure 5. 
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Figure 5: Anti-Mullerian Hormone Level. 

 

  The results showed a significant increase in AMH levels in the patient group compared to 

healthy controls (P ≤ 0.005). This is consistent with [36], who showed higher AMH levels in 

women with syndrome and a positive association between AMH and the number of small 

follicles, supporting its diagnostic value. Similarly [37], reported that AMH levels were 7.84 ± 

3.67 ng/mL in PCOS patients versus 3.23 ± 1.56 ng/mL in healthy women, and showed a 

positive association with ovarian volume and follicle count. Anti-Mullerian hormone level is 

markedly elevated in women with PCOS, representing a key biochemical feature of the 

disorder. This increase is mainly attributed to a higher number of small antral follicles (2–9 

mm) in the ovaries, which produce more AMH. Studies have shown that each follicle in PCOS 

ovaries secretes greater amounts of AMH compared to those in healthy ovaries. Additionally, 

elevated AMH levels may inhibit follicular growth and maturation, contributing to the 

ovulatory dysfunction commonly associated with PCOS [38]. 

Prolactin hormone level 

  The mean ± S.D. of serum Prolactin levels was 12.18 ± 0.33 IU/L in the control group and 

18.41 ± 3.77 IU/I in the patient group, as illustrated in Figure (6). 

 

 
Figure 6: Prolactin hormone Level.  

 

  The results showed a significant increase in serum prolactin levels in the patient group 

compared to the healthy controls (P ≤ 0.005). These findings align with [39], who found 

slightly elevated prolactin levels in women with PCOS, although this increase was not 

clinically significant. Similarly, as [40], observed that 69.4% of women with PCOS had elevated 
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prolactin levels (mean 31.17 ± 10.24 ng/dL), which were associated with lower pregnancy 

rates, suggesting a negative impact on fertility. 

  However, the results differ from those of [41], who reported lower prolactin levels in 

women with PCOS and identified correlations with metabolic markers like glucose and lipids, 

indicating a potential link to metabolic risks in PCOS. The increase in prolactin in PCOS may be 

due to increased GnRH pulse frequency, reduced dopaminergic inhibition, and relative 

estrogen excess, which stimulates prolactin secretion [42,43]. 

 

Conclusion 

The results confirm that polycystic ovary syndrome PCOS is associated with a clear 

hormonal  disorder that may contribute to ovulation disturbances and decreased fertility. The 

overall hormonal profile revealed by the study indicated a multifactorial endocrine disorder 

in PCOS cases. These findings highlight the importance of early hormonal screening in 

suspected cases to ensure timely diagnosis and intervention. 
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دراسة سريرية لتغيرات مستوى الهرمونات لدى النساء المصابات بمتلازمة تكيس المبايض في 

 مدينة سامراء 
 2، زينب حسين علي1ايات موفق مجيد، 2ريم ابراهيم مهدي*، 1 ميسم ابراهيم مهدي

 ، جامعة سامراء، العراق للعلوم الصرفة   علوم الحياة، كلية التربية قسم -1

 جامعة سامراء، العراق  ، للعلوم الصرفة قسم الكيمياء، كلية التربية -2

 
 معلومات البحث:   الخلاصة: 
علددت مسددتو ا   إلددت يييدديم يددتلاير متكيمددة يكددي  الم ددا  الحاليددة ة التراسددهددتف  

مجموعة من الهرمونا  التناسدلية المتتدارة، لالتدش ي دمه الهرمدون المن دم للجسدم 

، الإسددترلجين، ال رلجسددترلن، الهرمددون  ، الهرمددون المن ددم للحوصددلة الأصدد ر

 .لال دددددرل كتين لدددددتس نسددددداء مدددددن سدددددامراء، العدددددراق المضدددددال لمدددددولر

امددر ة يددم ييسدديمهن إلددت مجمددوعتين  م  لدد   40جر دد  التراسددة مددن تددك  اتتيددار ا

امدر ة، فدش ندين م  لد  المجموعدة   15المجموعة الأللت النساء السليما  ليضدمن   

امدر ة، لللدب بعدت ي تيصدهن بمتكيمدة  25ال انية مجموعدة المر ضدا  ليضدمن  

يكي  الم ا   من ق ه ط يب متتص لإجراء ال حوصا  الكيمدة لالسدونار، لللدب 

  يدم قيدام مسدتو ا  الهرموندا  2025إلدت  ندا ر    2024تك  ال ترة مدن  كتدوبر  

المسدتيه  (t-test) باستتتام اتت ارا  مصلية، ليم يحليه ال ياندا  باسدتتتام اتت دار

 ظهر  نتائج هذه التراسة  ن مجموعة النسدداء  .25الإصتار  SPSS ع ر برنامج

المصابا  بمتكيمة يكي  الم ا   لت هن مستو ا   علت بك ير مددن الهرمددون 

اللويينش، لالإسترلجين، لالهرمون المضال للمولر، لال رل كتين، لمسددتو ا  

 قه بك يددر مددن الهرمددون المن دد  للجر ددب لال رلجسددترلن ميارنددة بالمجموعددة 

  الضابطة

 23/03/2025 يار خ ا ستكم:

 2025/ 30/04يار خ التعت ه: 

 02/05/2025يار خ الي دددو : 

 30/12/2025يار خ الددن ر: 
 الكلمات المفتاحية:

يكي  الم ا  ،الهرمونا   
الجنسية،ال رل كتين،الهرمون المضال  

 لمولر 
 معلومات المؤلف

   ا  ميه:

 

 


