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Abstract: This study aimed to analyze the levels of hormones such as TSH, T3, T4, Prolactin, Leptin, 

LH, and FSH, as well as to assess the levels of specific antioxidants (GSH, CAT, SOD) and oxidative 

stress marker (MDA) in married women with polycystic ovary syndrome (PCOS) in Samarra and 

nearby regions. The results revealed a significant increase (P≤0.05) in the levels of Prolactin, Leptin, 

FSH, LH, TSH, T3, and T4, along with a rise in BMI and MDA, which indicates oxidative stress. 

Conversely, a significant reduction (P≤0.05) in antioxidant levels (GSH, CAT, SOD) was observed 

in the patients compared to the control group. 

Keywords: Polycystic Ovaries Syndrome (PCOS), Follicular Stimulating Hormone(FSH), 

Luteinizing Hormone (LH), Prolactin, Leptin 

1. Introduction 

   Polycystic ovaries syndrome is one of the most common cases of hormonal 

imbalance in women, but the exact mechanism of polycystic ovary syndrome is not known. 

Therefore, the main cause is unknown, but there are several factors that lead to it, including 

the autosomal dominant genetic factor. Heredity is one of these factors. A woman who has 

one or more individuals in her family. Someone with this syndrome (such as a mother or 

sister) is more susceptible to it than anyone else In addition to another factor, it is the 

insulin hormone, as it was found that most women who suffer from PCOS have high 

insulin, which is in the form of insulin resistances and causes an increase in Testosterone 

hormone secreted from the ovaries, which in turn causes excessive obesity, the appearance 

of acne, and coarse hair, which are called hormonal disorders [1]. 

   Polycystic ovary syndrome (PCOS) is a prevalent and multifaceted endocrine 

condition, affecting between 5-20% of women of reproductive age [2], with both immediate 

and long-term impacts [3]. It is one of the primary causes of ovulatory dysfunction, 

affecting 3-13% of women. Women diagnosed with PCOS experience a range of metabolic, 

endocrine, and psychological issues, and are at an elevated risk for pregnancy 

complications, such as gestational diabetes and preterm delivery [4]. 

   A disturbance in the hypothalamic-pituitary axis leads, as a result, to a defect in the 

hormonal system of the reproductive system, so the production of female hormones such 

as estrogen and progesterone decreases, and the production of male hormones increases, 

hyperandrogenism, which causes hirsutism and acne. Also, a disturbance in the 
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production of female hormones leads to The growth of some ovarian follicles and the 

accumulation of fluids inside them, forming a state of cysts and thus non-ovulation. Also, 

a disturbance in the production of female hormones leads to the growth of some ovarian 

follicles and the accumulation of fluids inside them, forming a state of cysts and thus non-

ovulation .Insulin resistance In female patients, it is more apparent in women with chronic 

anovulation than in women who have normal, periodic ovulation. This condition is 

diagnosed in 50% of women with anovulation, as shown by Kauffman and his group [5].  

    Polycystic ovary syndrome (PCOS) impacts various aspects of health and quality 

of life throughout a woman's lifespan, owing to its effects on reproduction, metabolism, 

and mental well-being. It is a leading cause of ovulatory disorders and is closely linked to 

obesity, type 2 diabetes, metabolic syndrome, and cardiovascular risk factors such as high 

blood pressure, eating disorders, and anxiety. and depression[6]. 

2. Materials and Methods 

Collection of blood samples 

  The study samples were gathered from health centers and private laboratories in 

Samarra and its surrounding regions. A total of 60 women, aged between 20 and 40, 

participated in the study. These participants were divided into two groups: the first group 

comprised 40 married women diagnosed with polycystic ovary syndrome (PCOS), while 

the second group included 20 married, non-pregnant women who did not use 

contraceptives and served as the control group. 

    A 10 ml blood sample was collected from women with PCOS on the second or 

third day of their menstrual cycle to assess various hormones, including FSH, LH, PRL, 

TSH, T3, T4, and leptin. Additionally, several biochemical tests were performed. The blood 

was allowed to sit in test tubes for 10 to 15 minutes at room temperature, followed by 

centrifugation at 3000 rpm for 5 minutes. The serum, which formed the top layer, was then 

separated using a micropipette. The serum was frozen after being divided into multiple 

test tubes for further analysis of the specified hormones and biochemical markers. 

Method work: 

BMI : was calculated by dividing body weight in kilograms by the square of height in 

meters. 

BMI = weight (kg) / height squared (m2) [7] 

Leptin, Prolactin: The concentration of the hormone leptin was measured using the ELISA 

kit manufactured by Assaypro (Petridou et al., 2005), and the concentration of the hormone 

prolactin was measured by following the steps included with its ready-made analysis kit 

[8] 

TSH, T3, T4:The concentration of TSH was measured using the ELISA kit numbered BC-

1003 manufactured by the Spanish company Bio Cheak and T3 and T4 manufactured by 

Atlas Medica [9].  

FSH, LH: LH was measured by adhering to the procedures outlined in the ready-to-use 

analysis kit [9]. Similarly, FSH levels were determined according to the steps provided in 

the analysis kit, following the manufacturer's guidelines for the ELISA method [10]. 

Oxidation balance - antioxidants: 

MDA: used the modified thiobarbituric acid (TBA) reaction method used by researchers 

[11]. 

CAT: method principle involves the reaction of ammonium metaphenadate with 

hydrogen peroxide under acidic conditions [12] 

Glutathione:Ellmans model and the effectiveness of glutathione concentration in blood 

serum was estimated using the reagent method [13] 
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Superoxide dismutase:The activity of the enzyme superoxide dismutase was estimated 

using the modified photochemical method[13,14]  

Statistical analysis: 

 The statistical program (T.test) was used with a probability concentration of  

(P≤0.05) [15]. 

3. Results and Discussion 

Table (1) TSH, T3, T4, and BMI levels. 

 

Table (2) Leptin, PRL, FSH, and LH levels. 

 

Table (3) MDA, GSH, CAT, and SOD levels 

 

 

BMI 

)3(Kg/m 

T4 

(nmo/l) 

T3 

(nmo/l) 

TSH 

(U/l) 

Parameter              

              

Group      

 

 

32.25* 

 

88.78±3.05 

 

 

1.37±0.01 

 

5.98±1.2* 
Patients (infected) 

N=40 

 

28.45 

 

 

125.6±4.08* 

 

 

1.94±0.04* 

 

 

 2.31±0.4 

 

Control 

N=20 

• There are significant differences when concentration probability ( P≤0.05 (. 

• Mean±S.D. Arithmetic mean±standard deviation. 

• N = number of samples. 

LH 

mlu/ml) ) 

FSH 

(mlu/ml) 

PRL 

(ng/ml) 

Leptin 

(ng/ml) 

Parameter           

              

Group      

 

16.9±1.7*  11.o6±04*  27.22±1.5*  

 

36.72±2.23* 

 

Patients (infected) 

N=40 

7.76±o.9 5.98±0.9 6.33±0.2 

 

17.38 ±2.03 

 

Control 

N=20 

• There are significant differences when concentration probability ( P≤0.05 (. 

• Mean±S.D. Arithmetic mean±standard deviation. 

• N = number of samples. 

SOD 

(U\L) 

CAT 

(KU/L) 

GSH 

(µmol/L) 

MDA 

(µmol/L) 

Parameter  

 

                           Group     

 

10.28 ± 0.30 34.95 ± 0.65 0.15±0.01 

 

9.02±1.9* 

 

Patients (infected) 

N=40 

15.41± 0.12* 58.25 ± 1.09* 0.29±0.04* 4.05±1. 7 
Control 

N=20 

• There are significant differences when concentration probability( P≤0.05  (. 

• Mean±S.D. Arithmetic mean±standard deviation. 

• N = number of samples. 
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     The study results, as presented in Table (1), indicated a significant rise (P≤0.05) in 

body mass index (BMI). Weight gain is a common symptom among women with 

polycystic ovary syndrome (PCOS), and the progression of the condition contributes to 

this increase [16]. Excessive obesity plays a crucial role in the interrelated functional and 

reproductive changes, which are key characteristics of PCOS. Suffering from PCOS, 

increased body mass (BMI) affects metabolism as well as its effect on insulin sensitivity 

and various steroid hormones in men and women. Rapid changes in body composition 

and the amount of fat must be monitored through the nutritional program because 

excessive food intake adds calories to the total. of calories in the body, and this leads to the 

accumulation of fat and thus leads to an increase in body weight ([17,18]. Controlling the 

nutritional program is not easy, as the patient needs continuous exercise, especially in the 

first phase of the program, while long-term programs are more difficult to maintain a 

normal weight [19]. 

     The study results revealed a significant decrease (P≤0.05) in T3 and T4 hormone 

levels, along with an increase in TSH hormone levels, in women with polycystic ovary 

syndrome [20]. Evidence indicates that the normal functions of the reproductive system 

depend on the effectiveness of thyroid hormones and that any deficiency Or an increase in 

the secretion of thyroid hormones may lead to a disruption in ovarian function and then 

stop reproductive cycles, as the natural pattern of reproductive cycles requires a high level 

of thyroid hormones. It must be noted that reproduction continues in most species after 

removing the thyroid gland, but productivity is below The normal level. A large number 

of female patients who suffer from PCOS are accompanied by a state of hypothyroidism 

due to high levels of the TSH hormone. The thyroid gland and its deficiency is behind 

causing an increase in the size of the ovary and the formation of cysts inside it, as its 

deficiency is a contributing factor in Causing cysts [21]. 

    The study also demonstrated a significant rise (P≤0.05) in leptin and prolactin 

hormone levels, as detailed in Table No. (2). Leptin levels increase with weight gain and 

obesity and contributes to the development of insulin resistance [22,23]. The total leptin 

level is associated with metabolic processes, especially with lipid levels [24]. As for the 

hormone prolactin, it is another reason for the occurrence of menstrual cycle and ovulation 

disorders because a high elevation of the hormone prevents the binding of FSH to its 

receptors, FSH receptor, located on the theca cells, which leads to the inhibition of estrogen 

production [25,26], this may be attributed to an increase in steroids, where negative 

feedback mechanisms cause elevated prolactin (PRL) levels. Studies have shown that a 

reduction in estrogen levels and an increase in testosterone and PRL levels are associated 

with this effect, results in infertility or ovulation disorders. There are also chemicals that 

affect the hypothalamic dopamine system or Dopamine receptors can increase the 

concentration of the PRL hormone. This is considered a result of the psychological and 

neurological effect on women suffering from polycystic ovary syndrome. The presence of 

a positive relationship between the high level of PRL in women suffering from polycystic 

ovary syndrome and insulin resistance has increased disturbances in ovulation and 

infertility [27,28].  indicated that a significant increase in hormone concentration may be 

due to pathological causes, including polycystic ovary syndrome and hypothyroidism. 

    The study results, as shown in Table (2), revealed a significant increase (P≤0.05) in 

FSH levels. FSH, the primary hormone during the follicular phase of the menstrual cycle, 

is essential for egg development and maturation, leading to estrogen secretion from the 

mature Graafian follicle [29]. Conversely, LH, which is dominant in the luteal phase, 

stimulates ovulation and progesterone production in the corpus luteum. Imbalances in 

FSH and LH levels affect progesterone, estrogen, and testosterone, disrupting ovarian 

reproductive functions [30]. Disruption in the hypothalamic-pituitary axis results in 

increased pulsatile release of LH, causing an LH to FSH ratio greater than 2.5, as noted in 

studies [31,32]. This imbalance prevents ovulation and leads to ovarian cyst formation, 

causing delayed menstruation or fertility issues [33]. This increase is due to the ovary's 
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failure to secrete gonadotropins like estrogen, influenced by negative feedback 

mechanisms. 

    The elevated LH levels are attributed to a dysfunction in the hypothalamus, which 

causes an abnormal increase in the frequency of gonadotropin-releasing hormone (GnRH) 

pulses. This rapid and intensified pulsation leads to increased secretion of the LH hormone 

[33].In PCOS syndrome, more than A single ovarian follicle begins to grow, and a large 

group of them reach different stages of maturation, which leads to the accumulation of 

large numbers of follicles. However, most of them have not entered their final stages of 

maturation, and these in turn contain in their histological composition the theca cells that 

mainly produce androgens and which do not suffer from From the process of converting 

its chemical structure to estrogen to disturb the concentration or level of follicle-

stimulating hormone in the serum [34]. 

The disorders and imbalances resulting from polycystic ovary syndrome have 

created an imbalance between oxidants and their antioxidants, Table No. (3). Oxidation 

processes occur when oxygen free radicals interact with molecules in living tissues and 

cells, creating additional free radicals. While these reactions are a normal part of 

physiological processes, they can become damaging under pathological conditions, 

resulting in oxidative damage [35]. Research has shown that free radical production 

increases in diseases such as cancer, diabetes, and chronic heart conditions [36]. These 

radicals mainly target biomolecules like lipids, proteins, and nucleic acids [37], causing 

DNA fragmentation, attacking polyunsaturated fatty acids, and leading to cellular 

membrane damage through lipid peroxidation [38,39]. When fatty acids are oxidized, 

these substances are broken down to form a short-chain compound called 

malondialdehyde (MDA) [40]. Hyperinsulinemia is also responsible for an increase in 

ROS, which are the active oxygen species, thus causing insulin resistance and 

hyperandrogenism, and ROS is formed in response. In women with polycystic ovary 

syndrome (PCOS), elevated reactive oxygen species (ROS) levels have been observed in 

both obese and lean individuals [41]. Our findings align with other studies indicating that 

increased oxidative stress linked to obesity is associated with insulin resistance[42]. 

    The uncontrolled production of free radicals is taken into consideration as an 

important factor in tissue destruction in some cases. Other studies have also shown that 

oxidative stress directly stimulates hyperandrogenism. Other studies have confirmed that 

oxidation stimulates the ovaries to increase the secretion of androgens, while an increase 

in antioxidants such as GSH and glutathione work. To suppress its secretion [43], a study 

also showed that the theca cells in ovarian tissue can be stimulated by sugar to produce 

oxidation factors that stimulate hyperandrogenism [44]. All therapeutic methods for 

reducing androgenism contribute to Reducing oxidative stress by raising antioxidants that 

suppress the harmful role of oxidation. Glutathione (GSH) is one of the defense 

mechanisms in the body. It plays an important role as an antioxidant that tries to reduce 

damage from every high-stress situation. It works to scavenge and suppress the forms of 

free radicals and resist their negative effects [13].Oxidative stress is an imbalance between 

oxidants and their antioxidants and the generation of active oxygen species. Therefore, 

people with PCOS have an increase in oxidant substances, especially the concentration of 

malonidealdehyde (MDA), which is a stimulating factor in causing the disease compared 

to those without those infected [45]. Polycystic ovary syndrome (PCOS) is associated with 

an increase in malondialdehyde (MDA) levels, which rise in 47% of women with PCOS. 

This finding aligns with the study by [46], which reported significant differences in MDA 

concentrations between the study group and the control group. Specifically, serum MDA 

levels were notably higher in PCOS patients compared to controls, and patients with a 

body mass index greater than 40 kg/m² exhibited higher MDA concentrations compared 

to those with a lower body mass index. The level of GSH was significantly decreased in 

patients with polycystic ovary syndrome compared to the control group, and that low GSH 
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levels may be indirectly related to insulin resistance, and low levels of GSH may be a result 

of increased glucose utilization under hyperglycemic conditions [47]. 

   In PCOS patients, impaired mitochondrial function is indicated by reduced oxygen 

consumption in mitochondria, which leads to decreased levels of glutathione (GSH) and a 

compromised plasma membrane potential [48]. 

    The current study's findings align with those of [49] concerning catalase levels. The 

observed decrease in catalase (CAT) activity may be attributed to increased production of 

lipid peroxides and elevated concentrations of malondialdehyde (MDA), which can lead 

to the inactivation of many enzymes associated with the plasma membrane, and it may be 

An increase in circulating lipid peroxides is related to a deficiency of SOD in body tissues, 

and a decrease in CAT activity can also be due to enzyme depletion due to an increase in 

oxidative stress. 

 While the results of the current study differ with the results of the study of [50], 

which indicated that CAT activities were significantly higher in patients with polycystic 

ovary syndrome (PCOS) compared to the control group, and its activities were related to 

Cholesterol and LDL-C in the PCOS group, it was also observed that a similar trend was 

present in patients with this syndrome, showing an inverse relationship between 

malondialdehyde (MDA) levels and catalase (CAT) activity. The balance between active 

oxygen radicals and antioxidants greatly affects reproductive activities, such as changes in 

the uterine lining in different luteal phases, folliculogenesis, ovulation, fertilization, 

reproduction, placental growth and embryogenesis [51], however Under conditions of 

oxidative stress, reproductive and fertility impairment may occur, including poor ovarian 

function, deterioration in the quantity of eggs, and growth disorders. It has been noted that 

antioxidants have an important role in the functions of the female reproductive system, so 

polycystic ovary syndrome is associated with a decrease in the concentration of 

antioxidants, and this increases Oxidative stress [52,53] 

4. Conclusion 

The results of this study are consistent with [54], which found that there are no 

significant differences between the study group and the control group in SOD 

concentration. Although the decrease in SOD activity does not have any effect on the 

fertilization rate or embryo quality, SOD activity in the serum can be a parameter. 

Clinically, to assess systemic oxidative stress in polycystic ovary syndrome (PCOS), the 

findings of this study contrast with those of [45], which reported elevated serum levels of 

superoxide dismutase (SOD) in PCOS patients. The abnormal oxidative stress indicators 

in women with PCOS, regardless of their weight, suggest that oxidative stress might play 

a role in the pathophysiology of this prevalent condition. 
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