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Abstract 

   The study was conducted on 70 blood samples, which were divided into two parts: 

• Patient group: 35 samples were from patients with polycystic ovary syndrome. 

• Control group (healthy women): 35 samples were from healthy women (as a control group). 

The ages of both groups ranged between (18-45) years for the period from 4/1/2024 - 6/1/2024. From Samarra General 

Hospital in Salah al-Din Governorate, blood was then collected from patients and healthy people and separated using a 

centrifuge. Then biochemical variables were measured, which included (glucose, LH, FSH, iron, magnesium, and vitamin D). 

The results of the current research showed a significant increase in each of the levels (glucose, LH, iron, and magnesium). In 

the blood serum of patients with polycystic ovary syndrome compared with the control group, there was a significant 

decrease in the level of (Vit D, FSH) in both groups at its level, probability P ≤ 0.001. 
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Introduction 

     Gynecological diseases are one of the most complex topics in medical science, and the problems of pregnancy and 

menstruation are among the most important problems that women suffer from, as more than half of the world’s women suffer 

from infertility and polycystic syndrome, which is considered one of the most important problems that hinder pregnancy (1), It 

is known as the most common endocrine disorder. As it affects the reproductive age group, women with this disease are 

characterized by an increase in the secretion of androgen and gonadotropin. It affects up to 13% of women of reproductive 

age and was originally called Stein-Levanthal syndrome (2). 

Polycystic syndrome represents a complex, multifactorial disorder caused by some environmental factors in addition to 

genetic and hormonal background (3). It is characterized by chronic lack or absence of ovulation (anovulation, infertility, 

dysfunctional uterine bleeding, and an excess of androgens (hirsutism and acne), and the presence of polycystic ovaries (4). 

Polycystic ovary syndrome is associated with insulin resistance and obesity. Obesity, hyperinsulinemia, high blood pressure, 

and dyslipidemia (5). 

    Despite the diagnostic criteria, the medical and scientific understanding of the etiology of PCOS is still incomplete, even 

though it does include a complex mix of genetic, environmental, and genetic factors (6). Intrauterine growth in the mother may 

contribute to the appearance of PCOS features (7). Excessive secretion of androgens by theca cells and stromal cells of the 
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polycystic ovary leads to the emergence of basic manifestations of the syndrome (8). Hypersecretion of LH by the pituitary 

gland occurs as a result of disturbances in the ovarian response. The pituitary gland and excessive GnRH impulses from the 

hypothalamus also stimulate the secretion of testosterone by the ovaries, and a decrease in FSH levels occurs or they may 

remain constant and unchanged (9). 

Insulin is considered a strong stimulator of the ovarian secretion of androgens, which occurs through a different insulin 

receptor that does not show insulin resistance. Therefore, insulin doubles the effect of the LH hormone and also doubles the 

degree of androgen excess by inhibiting the liver’s production of the protein SHBG (a glycoprotein that binds most sex 

steroids), thus raising free androgens. Excessive body weight exacerbates underlying hormonal disorders (increased androgen 

and insulin levels) and clinical manifestations are evident in women with polycystic ovaries (10). 

The treatment of polycystic ovary syndrome depends on the symptoms accompanying the patient. Sometimes oral 

contraceptives that contain estrogen and progesterone are the preferred medical treatment because they improve both 

menstrual disorders and androgen excess. Also, exercise is very important to reduce the diseases associated with obesity and 

insulin resistance (11). 

Minerals are one of the most important groups of basic and necessary nutrients in the body, which include (Vitamins, 

essential fatty acids, and essential amino acids. Iron is one of the minerals that belong to the transition chain, and is 

considered an essential element for most living organisms, as it has an important vital role in transporting oxygen to Tissues, 

in addition to its important role in the mechanisms of vital oxidation within the living cell, iron also acts as a donor and 

acceptor of electrons, but this property makes it a toxic element in many cases. If it is present inside the cell freely, it reacts 

with hydrogen peroxide (H2O2) and turns it into free radicals, which may cause a lot of damage to cellular structures, causing 

cell damage or breakdown. Iron is one of the most essential minerals for the body’s vital processes. Organism (12). 

      In addition, magnesium levels in the blood can be affected by polycystic ovary syndrome and environmental and genetic 

factors, as one of the genetic factors that affect Mg levels in the blood is primary familial Mg malabsorption. Environmental 

factors include alcoholism, therapeutic factors, diet, stress, and serious injuries. Or comprehensive surgery and various 

disorders such as gastrointestinal and kidney disorders (13). 

As for vitamin D, it is considered one of the most important vitamins present in the body. This vitamin is obtained by 

exposure to sunlight for a sufficient period of time, as it can be considered a non-essential nutrient present in foods (14). The 

most important thing that vitamin D does is to maintain a balanced calcium level in the blood. By enhancing its absorption in 

the intestine and maintaining the level of calcium and phosphate in the bone (15). Low levels of vitamin D are evidence of 

many diseases, including osteomalacia in children, heart disease, weak immune system, diabetes mellitus, cancer, and 

polycystic syndrome (16). Through the increase in glucose and iron levels, the current research aims to study the effect of the 

level of sex hormones and their relationship with some minerals in the blood serums of patients with polycystic ovary 

syndrome in the city of Samarra. 
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Material and Methods  

Study Samples: The study was conducted on 70 samples, 35 samples from patients with polycystic ovary syndrome and 35 

samples from healthy people (as a control group), whose ages ranged between (18-45) years for the period from 4/1/2024 - 

6/1/2024.  From Samarra General Hospital in Salah al-Din Governorate, blood was then collected from patients and healthy 

people, after which blood was collected from patients and healthy people and was separated by a centrifuge, then the required 

biochemical variables were measured. 

Collection of blood samples and preparation:  

      Were taken serum (5) ml of the drawn blood and put it in a plastic tube with a tight-fitting lid and free of anticoagulant 

(Plain tube) left at room temperature until the blood coagulates and then put in a centrifuge at a speed of (4000) rpm for (15) 

minutes The blood serum was kept at a temperature of (-20) C until use and biochemical analyses. The blood samples were 

transferred in a cool box to the laboratory for testing. 
Estimation hormones level  and minerals in blood serum  

       The examination of hormones, which included (LH, FSH, iron, magnesium, and vitamin D) is based on the competitive 

principle. When samples are added to the pits covered with antibodies to the hormones and minerals, the enzyme will 

compete with the antibodies to the hormones and minerals present in the samples to bind to the antibodies and the 

concentration of the enzyme associated with the pits decreases. As the concentration of hormones and minerals in the sample 

increases and the enzyme not bound to it is removed during the washing process, TMB solution is added and incubated for a 

specific period to produce a blue color change, after which the reaction is stopped by adding the stop solution and the 

absorbance of the samples is read at a wavelength of 450 nm. These hormones and minerals were measured in blood serum 

according to the manufacturer, Monobind Inc, USA. Using the ELISA test method, using a measuring kit for each 

measurement.   

  Estimation of glucose level  in blood serum 

    The level of glucose in blood serum was measured by the Spanish company BioSystems, using an assay kit prepared using 

the enzymatic method followed by Young (2001) (17). 

Statistical analysis: 

The results were analyzed using the statistical program SPSS, and the mean and standard deviation ± SD value were 

determined, as well as the averages were determined for the group with polycystic ovary syndrome compared to the control 

group using the T-test and at the probability level (P  0.001). 
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Results and discussion: 

• Measurement of the levels of biochemical variables for the samples under study: 

Table (1): shows the mean - standard deviation of the biochemical variables of the samples under study 

P-Value 

Mean ± SD Groups       

 

           Parameter 

PCOS 

n=35 

Control  

n=35 

P ≤ 0.001 833. ±.9520  .19 ±.8110  Glucose (mg/dl) 

P ≤ 0.001 .496± 71.33    862. ±  .5571  LH(mIU/ml) 

P ≤ 0.001 593.±.2771  89.4 ± .5830  FSH(mIU/ml) 

P ≤ 0.001 50.11±70.130  59.7±9.295  Iron (mg/dl) 

P ≤ 0.001 98.0±79.2  57.0±01.2  Mg (mg/dl) 

P ≤ 0.001 15.24 ±3.415    32.49±9.92 Vit.D (ng/L) 

       The results showed a significant increase in each of the levels (LH, glucose, iron, magnesium) in the blood serum of 

patients with polycystic ovary syndrome compared to the control group, with a significant decrease in the level of (FSH, 

vitamin D) in both groups at its level, probability P ≤ 0.001. As in Figures (1,2,3,4,5,6) respectively. 

 

Figure 1: Clucose  in the blood serum of the samples under study               Figure 2: LH in the blood serum of the samples under study 
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Figure 3: FSH in the blood serum of the samples under study               Figure 4: Iron in the blood serum of the samples under study 

 

Figure 5: Mg  in the blood serum of the samples under study               Figure 6: Vit D in the blood serum of the samples under study 

 

Discussion 

      The continuous increase in the level of glucose leads to a defect in cellular functions and the occurrence of several 

diseases such as diabetes, obesity, and polycystic syndrome. The increase in the level of glucose may be due to the excessive 

secretion of the level of prolactin, which leads to the development of disorders in the metabolism of glucose and insulin. 

Patients with polycystic ovary syndrome commonly experience postprandial dysglycemia and an increased risk of developing 

type 2 diabetes, especially in obese women (18,19). Morin-Papuner (20) indicated that increased secretion of glucose in the blood 

indicates a defect in the secretion of the hormone insulin, and this is an indication of the presence of insulin resistance, which 

is directly linked to a high level of glucose in the blood. It was also found that a defect in insulin action in women with the 

syndrome Polycystic ovary syndrome has a limited effect on blood glucose metabolism (21). Insulin resistance in PCOS occurs 
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due to impaired insulin action in various target tissues, which is characterized by primary compensatory hyperinsulinemia and 

decreased insulin response to hyperglycemia, as PCOS affects the majority of organ systems and tissues in the body (22). 

      As for the LH hormone, its results agreed with the results of a study (23,24) who indicated in their study that there was an 

increase in the level of luteinizing hormone in the blood serum of patients with polycystic ovary syndrome compared to 

healthy women, as the reason for the resulting increase is reinforced by the presence of an ovarian defect, and it may also 

occur. As a result of psychological stress or nutritional imbalance (25). 

    The results of (Taleb) (26) also indicated that women with polycystic ovary syndrome have an increase in the level of 

luteinizing hormone, as it was found that the most common clinical symptom in patients with polycystic ovary syndrome is 

an increase in the LH/FSH ratio, as the LH level is higher than the FSH level, which leads to To an increase in the rate, an 

increase in androgens in the ovary, and a failure in the ovulation process (27). Therefore, an increase in the level of luteinizing 

hormone leads to a defect in the ovulation process or the absence of ovulation in the follicular cycle, as the luteinizing 

hormone stimulates ovulation and then stimulates the corpus luteum to form steroid hormones, but a high level of it 

suppresses the effectiveness of aromatase and inhibits the growth of the egg cell (28). 

    As for the FSH hormone, the results of his study do not agree with the results of (Salman) (29), who indicated in his study 

that there are no significant differences in the level of follicle-stimulating hormone in the blood serum of women with 

polycystic ovary syndrome. The slight decrease in the hormone level may be due to the high concentration of prolactin. It 

may inhibit the secretion of FSH (30). Melmed et al (31) also indicated that the decrease in the hormone level may be due to the 

production of adrenaline from the adrenal gland, which in turn affects the concentration of FSH through the secretion of 

androgens. 

    As for the iron level, the results of his study agreed with the results of (Kamila) (32), which showed an increase in iron levels 

in women with PCOS syndrome compared to healthy women. Therefore, the reason for the increase in iron is due to the 

presence of iron in high quantities in various tissues and the irregularity of the menstrual cycle and loss of iron. Blood in 

women with polycystic ovary syndrome contributes to increased iron concentration and menopause compared to regular 

menstrual cycles in women (33). 80% of the iron in the body is bound to hemoglobin at low levels of this element, and non-

independent hemoglobin is not manufactured in sufficient quantities, and the ability of red blood cells to carry oxygen is 

limited, which in turn leads to anemia. Many researchers have shown that the concentration of iron in the serum and body of 

patients High polycystic ovary syndrome (32). 

   As for magnesium, the results of his study agreed with the results of (Kamila) (32) and the results of his study (Maryam) (34), 

which indicated the presence of an increase in magnesium levels in women with polycystic ovary syndrome (PCOS), as a 

high concentration of magnesium in the blood can lead to polycystic ovary syndrome. Ovaries On the other hand, PCOS can 

also affect magnesium levels through poor blood sugar control. Diabetes is a risk factor for magnesium depletion (35). Since 

diabetes is one of the consequences of PCOS, it can be said that PCOS is associated with a decrease in magnesium levels (36). 

    As for the level of vitamin D, its current results agreed with the results of both Ibrahim and his group (37) and Li and his 

group (38), who indicated in their study that there was a significant decrease in the level of vitamin D3 in patients with 

polycystic ovary syndrome compared with healthy women as a control group. The reason for the decrease in the level of 
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vitamin D3 is due to malnutrition, dependence on fast food, as well as the lack of seafood on the table, and the lack of interest 

in health institutions in educating people about the importance of eating foods fortified with the vitamin, the importance of 

dietary diversity, and interest in eating foods rich in the vitamin, such as egg yolks, beef, liver, milk, and cheese, including 

The vitamin is a fat-soluble vitamin, so any factor that affects the absorption of fat in the intestine can affect the absorption of 

the vitamin (40,39). 
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