
International Journal of Integrative and Modern Medicine 

 
Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            77 
provided the original work is properly cited.  

 

Study of the Therapeutic Effect of Some Hormonal Disorders Associated 

With Polycystic Ovary Syndrome in Iraqi Women 
 

Zahraa Hatem Abdulla, Evan Mohammad Mustafa, Sahla Khurshid Abbass 

College of Science, Kirkuk University, Iraq 

 

Annotation: Background: Polycystic ovary syndrome (PCOS) is a hormonal imbalance 

resulting from high levels of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) in 

females, leading to immaturity of eggs, ovarian cysts, irregular menstrual cycle, infertility, excessive 

facial hair growth, and acne. Materials and Methods: This study was conducted to follow up the 

therapeutic effect on some blood and hormonal variables of 35 patients with polycystic ovary 

syndrome (PCOS) from women suffering from infertility and infertility, and who visited Azadi 

Teaching Hospital and private laboratories in Kirkuk city, their ages ranged between (18 - 40 years). 

Sample collection and follow-up began by observing some clinical signs in addition to verifying the 

results of ultrasound examinations from early February 2023 to early November 2023. Each patient’s 

examinations were followed up before treatment and three months after taking the treatment. Result: 

The results we obtained after three months of treatment were compared with the results of the 

examinations of the patients in the pre-treatment stage and the control group. The treatment plan was 

based on modifying the patient's dietary lifestyle by following a healthy diet and giving treatment 

represented by oral contraceptives, fertility drugs and the use of sugar-lowering drugs such as 

Glucophage or Metformin, in addition to nutritional supplements such as antioxidants. Conclusion: 

The results showed a significant decrease in the level of hemoglobin before and after treatment 

compared to the control group. Other blood variables did not show any significant differences (0.05 < 

p). Pituitary hormones (LH, FSH) showed a significant decrease at a significant level (0.000 > p) 

respectively after three months of continuing to take the treatment. They also showed the therapeutic 

effect of improving the level of thyroid-stimulating hormone TSH and T3 changed numerically and not 

significantly after (3) months of taking the treatment compared to the pre-treatment stage and the 

control group. As for the T4 hormone, it did not show any significant differences during the treatment 

period. The therapeutic effect on the leptin hormone showed a significant decrease at a level (0.001 > 

p). ) After three months of taking the treatment compared to the pre-treatment stage and the control 

group. 

 

1.1 Introduction 

Polycystic ovary syndrome (PCOS) is a reproductive disorder of ovarian function in some women, 

associated with high levels of androgens, hyperinsulinemia, and chronic anovulation (1), but the cause 

is still unclear, as the endocrine system, reproductive system, and metabolism are affected by this 

syndrome and it is a major cause of infertility in women (2). One in every (5-6) women faces serious 

complications related to infertility and irregular menstrual cycles (3). This endocrine disorder affects 

women under the age of (18_44) years and affects (5-15%) of women worldwide (4). 

The normal function of hormones plays an important role in regulating ovarian function and the 

menstrual cycle, thus maintaining fertility. If female hormone levels remain unbalanced, this may lead 

to impaired ovarian function, leading to the formation of cysts within the ovaries. Although the main 

cause of this syndrome is unknown, several factors have been identified that affect it, such as genetic 

factors, environmental factors, insulin resistance, stress, and increased androgen production, and 

Metabolic disorders (6,5). The syndrome leads to disturbances in fat distribution and cardiovascular 

diseases, which are one of the main causes of death worldwide (7). Heart diseases represent a group of 

disorders that affect the heart and blood vessels (8). There are many factors that affect a woman's 

ability to reproduce (9), including age, smoking, stress, excessive alcohol consumption, malnutrition, 
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sexually transmitted diseases (6,5), and medical disorders associated with infertility in women, which 

also play a role in the development of sexual dysfunction (10), such as polycystic ovary syndrome 

(PCOS), which is the most common cause of ovulation failure in infertile women (3), as well as 

premature ovarian failure, uterine fibroids (11), hypothalamic insufficiency, hyperprolactinemia, and 

hormonal disorders (12). 

Follicle stimulating hormone is the main hormone in the follicular phase, where it stimulates the 

formation and growth of eggs (vale), while luteinizing hormone is the main hormone in the luteal 

phase and stimulates the ovulation process. Any imbalance in the levels of FSH and LH hormones may 

lead to disorders in the reproductive function of the ovary, including: menstrual cycle disorders, 

delayed childbearing or infertility (13).  

Thyroid hormones play an important role in the processes of growth, differentiation, metabolism and 

reproduction. The secretion of these hormones is regulated by thyroid stimulating hormone (TSH), 

which is secreted by the pituitary gland from the anterior lobe (14). 

Leptin is a protein hormone produced and secreted by white adipose tissue. Increasing the amount of 

adipose tissue leads to an increase in the concentration of leptin, which leads to a reduction in energy 

consumption, as it plays an important role in energy balance and regulating its consumption (15). 

1.2 Aims of the study 

Follow up the therapeutic effect followed for patients on some blood parameters including hemoglobin 

level Hb and measurement of total white blood cell count WBC and platelets PLT after three months of 

taking the treatment compared to the pre-treatment stage and the control group, follow up the 

therapeutic effect followed for patients on some blood parameters including hemoglobin level Hb and 

measurement of total white blood cell count WBC and platelets PLT after three months of taking the 

treatment compared to the pre-treatment stage and the control group. 

2. Materials and Methods 

2.1 Study site and sample collection: 

The study samples were collected from the patients who visited the gynecological consultant and the 

infertility center at Azadi Teaching Hospital in Kirkuk after diagnosing their condition with ultrasound 

and diagnosing the clinical signs of the syndrome in them, including menstrual disorders, infertility, 

hirsutism, weight gain and acne, according to a special questionnaire prepared for this purpose. The 

condition of each patient was followed up 3 months after treatment, and patients who had been treated 

previously were excluded. The ages of the patients ranged between (18_40) years. The period of 

sample collection and follow-up took less than a year from (early February 2023 to November 2023). 

In addition to the patients' samples, blood samples were collected from healthy women who did not 

suffer from the above disorders, amounting to (20) blood samples, and each sample was subjected to a 

set of tests required to be followed up, which are blood and hormonal variables. 

2.2 Collection of blood samples 

Blood samples of 5 ml of venous blood were drawn after confirming that they had polycystic ovary 

syndrome during the follicular phase of the menstrual cycle in the morning. After that, 2 ml of blood 

were placed in a tube containing the anticoagulant EDTA for the purpose of measuring the total and 

differential count of white blood cells and measuring the percentage of hemoglobin in the blood, while 

3 ml of blood were separated into a special Gel Tube and left for a period of 10-15 minutes at room 

temperature, then centrifuged at a rate of 4000 rpm for 15 minutes to separate the blood serum, which 

represents the upper filtrate, using a micro pipette. After that, the serum was distributed into small 

Eppendorf tubes and several replicates were kept for each sample to prevent repeated thawing. Then 

the samples were kept at a temperature of 20 Celsius for the purpose of conducting other serological 

and hormonal tests. 
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2.3 Hematological Tests 

The total number of white blood cells (WBC), platelets (platelt) and hemoglobin (Hb) was calculated 

using an Auto analyzer hematology device called swelab, which is a Swedish device. This device 

depends on the cellular count of different types of blood cells automatically through the scanner 

mechanism in it. The sizes and diameters of the cells differ, which leads to a difference in their ability 

to pass light. A capillary tube is placed inside the EDTA Tube, and by pressing the start button, the 

device begins to withdraw 10 microliters of blood after about one minute, the device shows the results 

on the screen. 

The concentration of hormonal variables in the blood serum of all women with polycystic ovary 

syndrome and healthy women was measured by following the steps accompanying the ready-made kit 

imported from the American company (USCN) for the Cobas c601 device. 

The concentration of leptin hormone was measured in the blood serum of all women with polycystic 

ovary syndrome Multi-step by following the steps attached with the ready-made kit imported from the 

American company (USCN) and the special Elisa. 

3. Results and discussions 

Hematological variables studied for the control group and the patient group before and after treatment. 

The results of the current study recorded a significant decrease (p>0.000) in the blood hemoglobin 

level in women with PCOS syndrome before treatment (0.18±11.09)) and after treatment for 3 months 

(0.15±11.74) compared to the control group (0.23±12.66). The results of the current study recorded a 

numerical, but not significant, increase in the level of white blood cells in women with PCOS 

syndrome, before treatment (0.51±7.16) and after treatment for 3 months (0.33±7.72) compared to the 

control group (0.29±6.67). As for platelet cells, a numerical change was recorded in women with 

PCOS before treatment (231.485±12.946) and after 3 months of treatment (13.05±230.45) compared to 

the control group (14.86±252.65). The current study also showed statistically significant differences in 

the various blood values between women with PCOS before treatment and after 3 months of treatment 

compared to the control group, while the study showed no significant differences in the levels of the 

total number of white blood cells and the number of platelets. Hormonal levels in women with PCOS 

affect hemoglobin levels, and testosterone stimulates the production of white blood cells, and therefore 

androgen affects bone marrow cells through androgen receptors in the bone marrow. It is believed that 

the decreased menstrual frequency in women with PCOS causes differences in hemoglobin levels 

between women without PCOS and that the therapeutic effect led to a significant decrease in the level 

of Hb, WBC white blood cell and platelet cells after three months of taking the patients' treatment 

compared to the pre-treatment stage and the control group. As shown in the table, improving insulin 

sensitivity contributes to reducing the level of white blood cells (WBC). The study conducted by (16) 

also showed that metformin reduces the total white blood cell (WBC) count resulting from 

inflammation in the case of PCOS after a period of treatment that lasts for 3 months, which helps 

prevent chronic inflammation. 

Table (1): shows some blood variables of the study samples before and after treatment and the control 

group for three months: 

P_ Value 
Before 

treatment 

Before 

treatment 
Control group 

Variables 

studied 

Mean ± St. Error 

0.000 b 11.74±0.15 c 11.09±0.18 a 12.66±0.23 Hb g/dL 

0.26 a 7.72±0.33 a 7.16±0.51 a 6.67±0.29 
WBC 

(×103cell/mm3) 
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0.52 a 230.45±13.05 a 231.48±12.94 a 252.65±14.86 
PLT 

(×103cell/mm3) 

 

Effect of hormonal factors in women with PCOS 

The results of the current study recorded a significant increase (p>0.000) in the level of luteinizing 

hormone (LH) in women with PCOS before treatment (18.18±0.47 mlu/ml) and after treatment 

(11.66±0.32 mlu/ml) compared to the control group (7.01±0.29 mlu/ml). This is consistent with 

(17,18) In Karbala, high levels of LH are an important feature of polycystic ovary syndrome (20,19). 

LH receptors are expressed in theca cells, corpus luteum cells, granulosa cells, and uterus. It is 

necessary to stimulate follicle growth, oocyte maturation, and ovulation (21,22). High levels of LH 

lead to a defect in the ovulation process in the follicular cycle, and high levels of it inhibit the activity 

of aromatase and inhibit the growth of the oocyte ( 23) On the other hand, the majority of women with 

polycystic ovary syndrome suffer from increased insulin or insulin resistance, as well as obesity, which 

in turn leads to a malfunction in the ovarian-pituitary-hypothalamic axis. Insulin increases the pulse of 

the releasing hormone GnRH, which leads to an increase in the luteinizing hormone LH. As for the 

follicle-stimulating hormone (FSH), it recorded a significant increase (p>0.000) in women with 

polycystic ovary syndrome before treatment (7.98±0.25 mlu/ml) and after treatment (6.86±0.19 

mlu/ml) compared to the control group (5.99±0.24 mlu/ml). This is consistent with (16), where they 

mentioned a significant increase in the pre-treatment phase. FSH (follicle-stimulating hormone) is the 

main hormone in the follicular phase of the menstrual cycle, as it works to activate the formation and 

maturation of eggs (ova) and thus the secretion of estrogen from the mature egg (24). In contrast, LH 

(luteinizing hormone) is the main hormone in the luteal phase of the menstrual cycle, as it stimulates 

ovulation and the formation of progesterone in the corpus luteum phase. Any imbalance in the levels of 

LH and FSH hormones is reflected in the levels of progesterone and estrogen hormones in addition to 

testosterone, which leads to disorders in the reproductive functions of the ovary. The presence of any 

imbalance in the pituitary-hypothalamic axis leads to increased pulsatile release of LH hormone from 

the hypothalamus, which raises the ratio of LH hormone to FSH hormone to more than 2.5. As a result, 

ovulation does not occur and cysts form in the ovary, which causes a delay in menstruation or a delay 

in pregnancy (25). This is inconsistent with (27,26).  

Table (2): shows the concentration of follicle-stimulating hormone and luteinizing hormone in the 

study samples: 

P_ Value After treatment 
Before 

treatment 
Control group 

Hormonal 

factors 

Mean ± St. Error 

0.000 b 11.66±0.32 a 18.18±0.47 c 7.01± 0.29 LH (mlu/ml) 

0.000 b 6.86± 0.19 a 7.98±0.25 c 5.99 ±0.24 FSH (mlu/ml) 

 

Effect of thyroid hormones 

As for the results of thyroid hormones, it was found that the thyroid stimulating hormone TSH showed 

a numerical but not significant change in women with PCOS before treatment (mu/L 0.29±2.24) and 

after 3 months of treatment it was (mu/L 0.26±1.97)) compared to the control group (mu/L 0.21±2.20). 

As for the T3 hormone shown in Table (3), a significant difference appeared for the T3 hormone in 

women suffering from polycystic ovary syndrome, before treatment (1.52±0.13 ng/ml) and after 3 

months of treatment (ng/ml 1.57±0.12) compared to the control group (1.10±0.05 ng/mI). As for the 

T4 hormone level shown in Table (3), it did not show a significant difference in women with 

polycystic ovary syndrome, before treatment (9.62±0.44 Mg/dl) and after 3 months of treatment 

(Mg/dl 9.68±0.38) compared to the control group (Mg/dl 8.80±0.19). This is consistent with (28) and 
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not consistent with (29) who found that thyroid disorders were detected in 16% of women with 

polycystic ovary syndrome. Moreover, this study revealed that there were no statistically significant 

differences in the levels of TSH, T3 and T4 in all the studied factors in both the thyroid gland and the 

ovaries. Recent studies have shown many evidences that women suffering from polycystic ovary 

syndrome show thyroid disorders in most cases, especially those suffering from hypothyroidism or at 

risk of hypothyroidism in the future (30). Hypothyroidism may lead to low levels of sex hormone-

binding globulin (SHBG), which in turn leads to high levels of testosterone, one of the factors that 

contribute to the appearance of some symptoms of PCOS syndrome such as hirsutism, acne, and 

infertility (31). The statistical results of the studied samples, as shown in Table (3), showed that the 

TSH hormone showed a significant decrease compared to the pre-treatment stage after 3 months of 

taking thyroxine hormone treatment at doses ranging between (100_50) mg/day according to what the 

patients need, accompanied by continued taking metformin treatment. This significant decrease in TSH 

improved the levels of thyroid hormones T4 and T3 in the studied sample.  

Table (3): shows the concentration of thyroid hormones in the study samples: 

P_ Value After treatment 
Before 

treatment 
Control group 

Hormonal 

factors 

Mean ± St. Error 

0.74 2.24±0.29 1.97±0.26 2.20±0.21 TSH mu/L 

0.04 a 1.57±0.12 a 1.52±0.13 b 1.10±0.05 T3 ng/ml 

0.31 a 9.68±0.38 a 9.62±0.44 a 8.80±0.19 mg/dl T4 

 

Leptin hormone in women with PCOS syndrome 

The results shown in Table (4) showed a significant increase (0.001> p) in the level of leptin hormone 

in the group of patients before treatment and after treatment, reaching (7.33±339.37 pg/ml) 

(12.28±186.66 pg/ml) respectively compared to the control group (3.27±110.48 pg) ml). The results of 

the current study agreed with studies (33,32), and that the increase in the level of the hormone may be 

due to its production from pre-ovulatory follicles that express the leptin gene in granulose cells (34), 

and that the increasing numbers of these follicles in the case of polycystic ovary syndrome led to 

excessive production of leptin and thus to an increase in its level in polycystic ovary syndrome patients 

(35). High levels of leptin can cause leptin resistance, which impedes follicle maturation through leptin 

inactivation in theca cells, thus reducing the blood vessels that leptin participates in forming around the 

follicle, leading to hypoxia within the follicles and negatively affecting their maturation, thus impeding 

the ovulation process (36). High levels of insulin and insulin resistance, which are characteristic of 

obese women with polycystic ovary syndrome, can also cause high levels of leptin (37,38). The results 

of the current study showed a significant decrease after 3 months of taking the treatment compared to 

the pre-treatment stage and the control group, as shown in Table (4). Our results agreed with a study 

conducted by (16), which indicated the role of metformin treatment in reducing leptin resistance in 

PCOS patients, which in turn improved and regulated the level of ovulation in PCOS patients.  

Table (4): shows the levels of leptin hormone in samples of women with polycystic ovary syndrome 

before and after treatment: 

P_Value 
After 

treatment 

Before 

treatment 
Control group Immune factor 

Mean ± St. Error 

0.001 b 186.66±12. a 339.37± 7.332 c 110.48± 3.27 Leptin (pg/ml) 
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4. Conclusions 

The study achieved through the treatment followed by taking birth control pills and metformin 

continuously for 3 months and regularly improving the levels of pituitary hormones (LH, FSH) and 

regularizing the menstrual cycle, the therapeutic effect had a major role in reducing the levels of the 

thyroid hormone T3 as well as reducing the leptin hormone. 

5. Recommendations 

Study the syndrome in unmarried women, especially those aged between (16-25) years, and prepare 

educational and research plans in high schools and universities about this syndrome to reduce the risks 

of neglecting it, researchers urged to study PCOS during pregnancy because of the impact of this 

syndrome on the health of the fetus and the occurrence of recurrent miscarriages, a study on the 

specific genes responsible for polycystic ovary syndrome,a molecular study on reproductive hormone 

receptors and their relationship to the syndrome, a study on large samples and follow-up treatment for 

periods of more than three months and their relationship to hormonal indicators and conduct studies on 

the Anti-Mullerian Hormone hormone and its relationship to PCO. 
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