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ABSTRACT 

Background: Polycystic ovary syndrome (PCOS), a heterogeneous, complex genetic trait of unclear 

etiology, is an important cause of ovulatory and menstrual irregularity, subfertility and infertility, clinically 

evident hyperandrogenism, and metabolic dysfunction in women. It is recognized as one of the most common 

endocrine/metabolic disorders of women. 

Objective: To investigate the serum levels of insulin and leptin in and their correlation with the endocrine 

and metabolic peculiarities of PCOS. 

Patients and methods: This study was carried out on 100 females attending the outpatient clinic of Al Azhar 

University Hospital seeking conception assistance during the period between April 2019 and august 2020. 

All women were in the reproductive age group, had primary infertility and diagnosed as having PCOS 

according to Rotterdam criteria. All patients included within this study were classified under two equal 

groups: Patient group included women having PCOS, and control group include normal fertile healthy 

women received no hormonal medication during the last 3 months preceding the study. 

Results: The biochemical laboratory investigation, including follicle stimulating hormone (FSH) and 

luteinizing hormone (LH) showed no statistically significant difference between control and patient groups. 

In contrast, the serum levels of LH/ FSH, free testosterone, fasting insulin and leptin in the patient group 

showed a significant increase as compared with the control group. Serum leptin level was found to be 

significantly elevated in overweight and obese patients. No significant differences in serum leptin were noted 

in normal weight patients. Similarly, serum insulin level was significantly higher in overweight and obese 

patients compared to overweight and obese control group. The serum leptin levels were plotted against Body 

mass index (BMI) in both control and patient group, significant correlations were observed. Also, there was a 

significant positive correlation between serum leptin and serum insulin levels. 

Conclusion: Women with PCOS have altered leptin and insulin levels which were distinct differences 

between ovulating and non-ovulating women with PCOS. Also, there were significant differences in the 

levels of serum leptin levels and insulin levels between normal and overweight/obese women with PCOS. 

Keywords: Leptin, Insulin, BMI, Polycystic Ovary Syndrome. 

 

INTRODUCTION 

     Polycystic ovary syndrome (PCOS) is 

the most common endocrine disorder in 

women with a prevalence between 6 and 

10% based on the National Institute of 

Health criteria and as high as 15% when 

the broader Rotterdam criteria are applied 

(Amsterdam ESHRE/ASRM, 2012); It is 

characterized by a clustering of 

hyperandrogenism (either clinical or 

biochemical), chronic anovulation, and 

polycystic ovaries, and it is frequently 

associated with insulin resistance (IR) and 
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obesity. Polycystic ovary syndrome is also 

considered as a form of metabolic 

syndrome, frequently exhibiting central 

obesity, glucose intolerance or insulin 

resistance, atherogenic dyslipidemia, 

hypertension, increased low-density 

lipoprotein, and decreased high-density 

lipoprotein, a cluster of factors to predict a 

greater risk of future cardiovascular 

events and type 2 diabetes. However, up 

to date, the exact etiology of PCOS has 

not been fully understood (Tan et al., 

2016). 

     Insulin can stimulate ovarian androgen 

production in normal women and in 

women with PCOS. However, ovarian 

cells of women with PCOS display a 

higher responsiveness for insulin 

stimulated androgen synthesis in vitro. 

Non obese and normoinsulinemic women 

with PCOS significantly improve their 

serum testosterone levels after serum 

insulin levels are reduced. It is therefore, 

probable that women develop PCOS 

because of a hypersensitivity of their intra 

ovarian insulin androgen signaling 

pathway. The characterization of this 

potential defect could have significant 

implications for the development of 

specific and more efficient treatments of 

PCOS (Adam et al., 2016). 

     Leptin is a product of the ob gene that 

acts as a sensor to the hypothalamus about 

the adipose tissue stores as well as a 

regulator of food intake and the energy 

balance. A positive relationship between 

leptin and fat mass and BMI has been 

reported. Several studies suggested that 

leptin may be involved in the reproductive 

axis function at both central and 

peripheral levels. Amenorrheic athletes 

have inadequate or low body fat and 

leptin. Leptin administration in women 

with hypothalamic amenorrhea improves 

the reproduction (Teede et al., 2019). 

Leptin affects the hypothalamic secretion 

of GnRH and gonadotropin secretion. 

High leptin may interfere with the 

development of the mature oocyte and 

may directly activate ovarian 17-α 

hydroxylase enzyme that is involved in 

ovarian and adrenal steroidogenesis 

(Sørensen et al., 2019). 

     Leptin in the circulation is present in 

two main forms: a protein bound and a 

free form that is the biological active 

form. The soluble leptin receptor (sOB-R) 

circulates in human plasma and is 

accomplished by binding to leptin and 

symbolizes the significant leptin binding 

activity in humans (Fauser et al., 2012). 

In lean subjects, leptin circulates 

principally in the bound form while in 

obesity the leptin circulates mainly as a 

free form due to small sOB-R 

concentrations (Shele et al., 2020). The 

fraction of the total leptin concentrations 

to the sOB-R designates the free leptin 

index (FLI). The role of sOB-R in the 

reproductive system especially in PCOS is 

still uncertain. Few studies addressed the 

potential role of sOB-R in PCOS that 

showed inconsistent results (Tan et al., 

2016). In addition, conflicting results have 

been described on circulating leptin levels 

among women with different BMI (lean, 

overweight, and obese women) with 

PCOS. 

     The aim of this work was to 

investigate the serum levels of insulin and 

leptin in and their correlation with the 

endocrine and metabolic peculiarities of 

PCOS. 
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PATIENTS AND METHODS 

     This study was carried out on 100 

females attending the Outpatient clinic of 

Al Azhar University Hospital seeking 

conception assistance. They were 

informed about the aim of the work and a 

written consent was taken from them. All 

women were in the reproductive age 

group, had primary infertility, and 

diagnosed as having PCOS according to 

Rotterdam criteria. 

Inclusion criteria: 

1. All women in the reproductive age (20 

–35 years old). 

2. Having PCOS according to Rotterdam 

criteria (PCOS is a syndrome of 

ovarian dysfunction. Its cardinal 

features are hyperandrogenism and 

polycystic ovary morphology. Its 

clinical manifestations may include 

menstrual irregularities, signs of 

androgen excess, and obesity. 

Exclusion criteria: 

1. Age over 35 years old. 

2. Receiving medicaments for any other 

diseases. 

3. Women who had induction of 

ovulation or hormonal treatment in 

last three months 

4. Evidence of systemic diseases 

(Cushing syndrome, congenital 

adrenal hyperplasia, acromegaly, 

hypothalamic disorders, 

hyperprolactinemia and systemic 

inflammatory diseases) 

5. Women with other causes of hirsutism 

and oligomenorrhea. 

     Patients included within this study 

were classified under two equal groups: 

Patient group included women having 

PCOS, and Control group included normal 

fertile healthy women received no 

hormonal medication during the last 3 

months preceding the study. 

     All women included within this study 

were subjected to history taking, clinical 

examination, assessment of body mass 

index (BMI) and ultrasonographic 

examination. A total volume of 5ml of the 

venous blood was taken from each case in 

the morning of the 3rdday throughout the 

cyclefrom subjects with regular cycles and 

collected independently from the day of 

menses from subjects with menstrual 

irregularity to measure fasting serum 

concentrations of leptin, insulin, follicular 

stimulating hormone, luteinizing hormone 

and free testosterone. 

     Subjects came into the lab after 10 

hours fast, with the exception of water. 

Weight and height for each subject were 

measured and BMI was calculated as 

kg/m2. Five ml of blood was withdrawn 

and allowed to clot for at least 30 minutes, 

and centrifuged at 4000 rpm for 20 

minutes. The serum was then aliquoted at 

-20˚C until needed for analysis. 

     The measurement of hormones was 

done via a quantitative sandwich ELISA 

(enzyme linked immunoabsorbant assay) 

(Voller et al., 1978). 

     Serum leptin concentrations were 

measured using an enzyme linked 

immunoabsorbant assay 

(MYBIOSOURCE). The intra-assay CVs 

had a mean of less than 15%. The 

minimum detectableconcentration was 0.1 

ng/ml. Expected normal concentrations 

for serum leptin are between 0.625 – 20 

ng/ml. 
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     Serum insulin concentrations were 

measured using an enzyme linked 

immunoabsorbant assay (Alpco 

Diagnostic). The intra-assay CVs had a 

mean of 10.6%. The minimum detectable 

concentration was 3 μIU/ml. Expected 

normal concentrations of insulin are 

between 5 – 20μIU/ml.All ELISA plates 

were read with Stat Fax 4200 

spectrophotometer. 

     Estimations of serum levels of FSH 

and LH were performed by 

radio‑immunoassays. Serum 

concentrations of leptin, insulin, FSH, LH 

and testosterone were measured in the 

morning fasting, of all cases. 

Statistical Analysis: 

     Patients’ data were presented as 

frequency and percentage for categorical 

variables, mean and SD for numerical 

variables. Groups were compared by 

independent samples Student t-test or 

Mann-Whitney U test, and X2-test for 

numerical and categorical data, 

respectively. All data and statistical 

analyses were handled by statistical 

package for the social sciences (SPSS, 

IBM, SPSS Inc. Chicago, USA) computer 

package version 18. P value ≤ 0.05 was 

considered significant. Correlations were 

tested. 

RESULTS 

 

     The age in years in control group was 

27.4 ± 3.9. Patient group had no 

significant change age 24.7± 3.5 than the 

control group (P >0.05). In this study, 

significant differences (P<0.05) were 

detected with respect to BMI, number of 

regular cycle pattern, oligomenorrhea and 

amenorrhea in addition to absence of 

hirsutism (Table 1). 

 

Table (1): Clinical data of studied groups 

Groups 

Parameters 

Patient’s 

group 

(n = 50) 

Control 

group 

(n = 50) 

P value 

Age (years) Mean (SD) 24.7 (3.5) 27.4 (3.9) ˂0.001 

BMI (kg/m2) Mean (SD) 31.9 (3.7) 25.5 (2.3) ˂0.001 

Infertility duration (years) Mean (SD) 3.4 (1.2) -  

Regular Cycle patternNo (%) 18 (36%) 46 (92%) 0.001 

Oligomenorrhea No (%) 29 (58%) 3 (6%) 0.001 

Amenorrhea No (%) 3 (6%) 1 (2%) ˂0.05 

Hirsutism No (%) 

⁃ No 

⁃ Mild 

⁃ Moderate or Severe 

 

27 (54%) 

13 (26%) 

10 (20%) 

 

50 (100%) 

0 (0%) 

0 (0%) 

0.001 

 

     The biochemical laboratory 

investigation, including FSH and LH 

showed no statistically significant 

difference between control and patient 

groups (P> 0.05) as shown in Table 2. In 

contrast, the serum levels of LH/ FSH, 

free testosterone, fasting insulin and leptin 

in the patient group showed a significant 

increase (P > 0.05) as compared with the 

control group (Table 2). 
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Table (2): Laboratory investigation of studied groups 

Groups 

 

Parameters 

Patient’s group 

(n = 50) 

Control group 

(n = 50) P value 

Mean (SD) Mean (SD) 

FSH (mIU/ml) 4.1 (1.4) 5.3 (1.4) 0.358 

LH (mIU/ml) 7.7 (1.6) 6.5 (2.5) 0.153 

LH:FSH ratio 1.8 (0.8) 1.2 (0.3) 0.027 

Free testosterone (pg/ml) 1.7 (0.7) 1.2 (0.5) 0.041 

Fasting Insulin (µlU/ml) 16.8 (3.9) 9.4 (3.2) 0.038 

Leptin (ng/ml) 38.5 (5.3) 20.2 (3.6) ˂0.001 

 

     Serum leptin level was found to be 

significantly elevated (P > 0.05) in 

overweight and obese patients. No 

significant differences in seum leptin were 

noted in normal weight patients. 

Similarly, serum insulin level was 

significantly higher in overweight and 

obese patients compared to overweight 

and obese control group (Table 3). 

 

Table (3): Serum leptin level and serum insulin level according to BMI categories in 

studied groups 

Groups 

Parameters 

Patient’s group 

(n = 50) 

Control group 

(n = 50) P value 

Mean (SD) Mean (SD) 

Serum leptin 

Normal (<25) 23.3 (4.6) 19.2 (2.8) ˂0.001 

Overweight (25-30) 28.4 (5.2) 20.4 (4.1) ˂0.001 

Obese (>30) 36.7 (7.6) 27.5 (5.5) 0.001 

Serum insulin 

Normal (<25) 12.1 (3.5) 9.2 (2.4) 0.417 

Overweight (25-30) 18.3 (4.2) 11.2 (3.8) 0.0 31 

Obese (>30) 22.1 (5.6) 15.6 (4.2) 0.017 

 

     The serum leptin levels were plotted 

against BMI in both control and patient 

group, significant correlations were 

observed (P > 0.05). Also, there was a 

significant positive correlation between 

serum leptin and serum insulin levels 

(Table 4). 

 

Table (4): Correlation between (BMI and serum leptin level), (BMI and serum 

insulin level) and (serum leptin and serum insulin levels) 

Groups 

 

Parameters  

Patient’s group 

(n = 50) 

Control group 

(n = 50) 

r P value R P value 

Leptin and BMI 0.817 < 0.001 0.485 0.007 

Insulin and BMI 0.993 0.038 0.163 0.388 

Leptin and Insulin 1.428 0.015 0.080 0.673 

Spearman correlations test 
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DISCUSSION 

     Patient group had no significant change 

in age than the control group. In this 

study, significant differences (P<0.05) 

were detected with respect to BMI, 

number of regular cycle pattern, 

oligomenorrhea and amenorrhea in 

addition to absence of hirsutism. This 

makes the study more relevant to specify 

the general PCOS characteristics in the 

patient group. The mean duration of 

infertility (in the PCOS group) ensured a 

homogenous group of PCOS from general 

population. 

     In the present investigation, the 

biochemical laboratory investigation, 

including FSH and LH showed no 

statistically significant difference between 

control and patient groups. In contrast, the 

serum levels of LH/ FSH, free 

testosterone, fasting insulin and leptin in 

the patient group showed a significant 

increase as compared with the control 

group. This was supported in research as a 

significant difference in insulin levels in 

women with PCOS was found (Liu et al., 

2019). Our findings agreed with those 

who found significant higher fasting 

insulin in women with PCOS than normal 

controls (Rasool et al., 2019). On the 

contrary, our present work did not agree 

with other researchers who found a 

non‑significant difference between PCOS 

patients and control group in regard to 

serum insulin (Beyazit et al., 2020) 

although it was higher among the PCOS 

group, this can be explained by the fact 

that most of their studied PCOS women 

were not obese. 

     Women with PCOS were 

hyperandrogenic and most of them were 

obese. The impact of obesity was usually 

considered to operate through the 

associated insulin resistance. It has 

become apparent that insulin resistance 

and hyperinsulinemia play a critical role 

in PCOS pathogenesis. Numerous studies 

have demonstrated that any treatment 

aimed at improving insulin resistance in 

women with PCOS results in lower 

androgen levels and improves ovulatory 

function. Yet, this hypothesis was 

supported by other results, concerned with 

a normalizing insulin level in treating 

PCOS patients (García-Beltran et al., 

2020). 

     Also, our results revealed in 

accordance with several studies that 

women with PCOS exhibit abnormal 

adipocytokine concentrations in the form 

of increased serum leptin levels compared 

to weight matched controls (Mitkova, 

2020 and Polak et al., 2020). 

     This may be due to a marked 

disruption in the serum levels of 

adipokines occurs in women with PCOS. 

Specifically, increases in leptin have been 

reported in different studies. The role of 

adipokines and their receptors in the 

development of hyperandrogenism in 

PCOS is well established. This may be 

due to the ability of leptin to cause a 

significant increase in the androstenedione 

level by affecting expression of key 

steroidogenic enzymes. Based on the 

results presented herein, PCOS group has 

significant elevated leptin levels and 

testosterone levels in comparison with 

control group. 

     Serum leptin was found to be 

significantly elevated in overweight and 

obese patients when compared to control 
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group with matching BMI. This was 

supported by previous studies where 

serum leptin concentrations in women 

with obese PCOS have been reported to 

be higher than control (Polak et al., 2020). 

On the contrary, leptin mean value was 

not different in PCOS patients compared 

with the normal controls (Baldani et al., 

2019). Also, PCOS is not a consequence 

of mutations of the leptin or leptin 

receptor genes (Polak et al., 2020). 

     Moreover, other studies have shown 

that BMI influences the level of leptin 

regardless of PCOS status (Sayed et al., 

2019). A possible explanation for this 

discrepancy is that there are several 

different phenotypes of PCOS that exist. 

A study verified the need to differentiate 

between ovulatory and anovulatory 

women with PCOS due to differences in 

various blood parameters, including 

adipocytokine release (Barber et al., 

2019). 

     In the present study, there was a 

positive correlation between BMI and 

serum fasting insulin studied groups. 

Furthermore, when the serum leptin levels 

were plotted against BMI in both control 

and patient group, significant correlations 

were observed with a more positive 

correlation in PCOS. 

     In agreement with other studies, these 

results supported the previously published 

data demonstrating a positive correlation 

between serum leptin levels and BMI in 

normal and in women with PCOS (Athrey 

et al., 2019 and Aversa et al., 2020). 

     The explanation of our results 

concerning leptin may be due to the fact 

that leptin was regulated by fat mass such 

that leptin increases with an increase in fat 

mass. This suggested that adipocytokine 

secretion was altered in overweight 

women with PCOS, or that BMI was such 

an important part of adipocytokine 

concentrations. 

     It has been established that there is a 

positive relationship between leptin and 

fat mass in women with and without 

PCOS (Chen et al., 2015). In this study, 

leptin was significantly higher in the 

overweight-obese group compared to the 

normal group. These values are 

concordant with previous research that 

found higher leptin levels in 

overweight/obese subjects with PCOS 

compared to normal subjects with PCOS. 

     In addition, when all of the subjects 

were studied as a whole, BMI was 

positively correlated with leptin. 

     The significant elevation of leptin in 

the overweight and obese PCOS groups 

may be due to the fact that their fat mass 

is higher compared to the other groups, 

causing more abnormal adipocytokine 

release which would have more than an 

effect on other parameters (Pehlivanov & 

Mitkov, 2010 and Jalilian et al., 2016). 

     However, the hypothesis that variations 

in the leptin receptor gene locus affect 

insulin regulation was stated by Okasanen 

et al, it was supported by our study 

(Oksanen et al., 2010). 

     Our significant positive correlation that 

was detected between serum insulin and 

leptin levels agrees with that stated by 

Bloomgarden who found that insulin 

acutely increases plasma leptin, 

suggesting a role of hyperinsulinemia in 

insulin resistance, which is associated to 

an increase in adipocyte inflammatory 

factors (Bloomgarden, 2010). 



 

 

ASHRAF FATHY MOHAMED et al., 

 

1888 

     There are several different hypotheses 

regarding the etiology of PCOS, but the 

most popular one is that hyperinsulinemia 

causes the pituitary and adrenal glands to 

hypersecrete testosterone, leading to 

hyperandrogenemia and many of the 

symptoms of PCOS such as anovulation 

(Zeng et al., 2020). 

     Showing that even though fat mass 

influences leptin levels, insulin is 

probably involved in determining these 

levels as well. Insulin seems to have a 

stronger relationship with leptin than BMI 

does (Rashid et al., 2020). 

     This was supported also by Bungau et 

al. (2020) who stated that leptin showed a 

significant positive correlation to insulin. 

Since insulin increases leptin levels. 

     Since the etiology of PCOS may 

depend on increased levels of insulin. 

Furthermore, insulin increases levels of 

leptin (Shang et al., 2020). 

CONCLUSION 

     Women with PCOS have altered leptin 

and insulin levels which were distinct 

differences between ovulating and non-

ovulating women with PCOS. Also, there 

were significant differences in the levels 

of serum leptin levels and insulin levels 

between normal and overweight/obese 

women with PCOS. Furthermore, the 

correlations of leptin, insulin measured 

with BMI was significant. 
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غ ةةةةة  ، سةةةةةاب ة ضع ةةةةةب مت ةةةةة   متالزمةةةةةب ض الةةةةة ا ض اتتةةةةة   ض    ةةةةة    خلفيةةةةةة البحةةةةة  

مهةةةةةم  تةةةةة ل ضنتضةةةةة ل ض تلةةةةة  ا  ، ةهةةةةب سةةةةةل  متج ن ةةةةب مةةةةةغ م ةةةةةلل   غ ةةةةة  ةض ةةةةة ب

، ةفةةةةة د ضجنةةةةة  ة  غ ض  ض ةةةةة  سةةةةة       ،ةض  ةةةةة ا، ةضنالةةةةة و ض امةةةةة  ب ةض ت ةةةةةم

 حةةةة   اضةةةة  ض ةةةة  ض    ض  ةةةة    مةةةةغ ض اتةةةة ة   نةةةة ةى ض ن ةةةة    ةض الةةةةي ضج دةةةةب  ةةةة  

 .ض تاض ي ض  ذضئب ش  ع   عن  ض ن    /ض ما  

ت   ةةة  ن ةةةلب ه مةةة   ض للتةةة غ فةةةل متالزمةةةب ت ةةة   ض الةةة ا ةعال تةةة   الهةةةدف مةةةث البحةةة  

 .    انب ةه م   ضالن    غ

مةةةةغ ض نةةةة ي ض لةةةة ضتب  100هةةةةذد ض   ضسةةةةب علةةةةل      ةةةة   المريضةةةةار واةةةةر  البحةةةة  

  دةةةة    لت ةةةة    ض ا    ةةةةب فةةةةب م ترةةةةل      متةةةةب ضجزهةةةة  سةةةةت    ل مةةةة   علةةةةل 

حتةةةل ضغ ةةة    2019م ةةة ع    ل اةةةي مةةةخ م ضف ةةةب    ةةةب مةةةنهم فةةةل ض لتةةة   مةةة   غ ض   ةةةي 

اي   ةتةةةةم ت  ةةةة م ض   ضسةةةةب ض ةةةةل مجاةةةة عت غ مت ةةةة ة ت غ  مجا عةةةةب ض ا  ةةةةل ترةةةة2020

صةةةة     مةةةةلب، ة مجا عةةةةب ض ا   نةةةة  ةترةةةةاي   ،ممةةةة      اتالزمةةةةب ت ةةةة   ض الةةةة  ا 

 . م  تل  ض  ي  ةض  ه م نب  ال  ضجشه  ض ضالعب ض ا   ب ض     ب  ل  ضسب

 ةةةم تضهةةة  ض ل  صةةة   ض اال  ةةةب ض ل  ا ا  ئ ةةةب،  اةةة  فةةةب   ةةة  ض ه مةةة    نتةةةاال الدةاسةةةة 

 عةةةةةب  ي فةةةةة د  ة  ال ةةةةةب نحمةةةةة ئ ب  ةةةةة غ مجا , ض انلةةةةة   ل  صةةةةةلب ةض ه مةةةةة   ض لةةةةة ت نب

  م ةةةةةت     ممةةةةةي ض ه مةةةةة   ض انلةةةةة  ظهةةةةة ،  ض ةةةةةت  م ةض ا  ةةةةةل  ةفةةةةةب ض ا   ةةةةةي

، ةضالن ةةةة   غ ض مةةةة ئم  ت نب، ةه مةةةة   ض ت ت سةةةةت  ة  ض  ةةةة  ل  صةةةةلب/ ةض ه مةةةة   ض لةةةة

ةض للتةةة غ فةةةب مجا عةةةب ض ا  ةةةل ز ةةة    متن  ةةةب م   نةةةب  اجا عةةةب ض ةةةت  م  ة ةةة  ة ةةة     

م ةةةت ى ض للتةةة غ فةةةب ض ةةة ل م تلةةةخ  رةةة ي مل ةةة ظ فةةةب ض ا  ةةةل ض ةةةذ غ  تةةة ن   مةةةغ ز ةةة    

نب  ة ةةةةم تالحةةةةا فةةةة ةد  ض   ال ةةةةب نحمةةةة ئ ب فةةةةب ممةةةةي ض للتةةةة غ فةةةةب ةض  ةةةةا ض ةةةة ز 

، اةةةة   م ةةةةت ى ضجن ةةةة   غ فةةةةب ض ةةةة ل  علةةةةل ا  ةةةةل  ةي ض ةةةة ز  ض  ل تةةةةب  ة   اضةةةةيض 
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 رةةةة ي مل ةةةة ظ فةةةةب ض ا  ةةةةةل ض ةةةةذ غ  تةةةة ن   مةةةةغ ز ةةةةة    ض ةةةة ز  ةض  ةةةةانب م   نةةةةةب 

تةةة غ فةةةب ض ةةة ل  اجا عةةةب ض ةةةت  م فةةةب ض ةةة ز  ض .ضئةةة  ةض  ةةةانب  ةتةةةم م   نةةةب م ةةةت     ض لل

 ا  ةةةةل ح ةةةة    حضةةةة  م   ةةةةي مكشةةةة  اتلةةةةب ض ج ةةةةم فةةةةب اةةةةي مةةةةغ مجا عةةةةب ض ةةةةت  م ةض

ااةةة  ة ةةة   عال ةةةب ن تلةةة د م  لةةةب متن  ةةةب  ةةة غ م ةةةت     ه مةةة    ،ض تل دةةة   متن  ةةةب

 .ض للت غ فب ض  ل ةم ت     ضالن    غ فب ض  ل

 ةةةة   ض ن ةةةة   ض امةةةة      اتالزمةةةةب ت ةةةة   ض الةةةة  ا غض   ضسةةةةب ض   ظهةةةة    اإلسةةةةتنتا  

م ةةةت     ض ل لتةةة غ ةضالن ةةة   غ ةض تةةةب ا نةةة  ف ة ةةة   ةض ةةة ب  ةةة غ ض ن ةةة   ض لةةة ضتب  تةةة ن غ 

، ا نةةةة  مةةةةب ض الةةةة ا ض اتتةةةة   ض    ةةةة      دةةةة مةةةةغ ض    ةةةةب ةغ ةةةة  ض امةةةة      اتالز

هنةةة ر فةةة ةد  ض   ال ةةةب نحمةةة ئ ب فةةةب م ةةةت     م ةةةت     ض للتةةة غ فةةةب ض ةةة ل ةم ةةةت     

ض  ض ةةةةة ز  ض .ضئ /ض  ةةةةةانب ض امةةةةة      اتالزمةةةةةب ضجن ةةةةة   غ  ةةةةة غ ض ن ةةةةة   ض ت   ةةةةة   ة ة

 .ت    ض ال  ا 

  ، متالزمب ت    ض ال  ا ض للت غ، ضالن    غ، مكش  اتلب ض ج م الكلمار الدالة 


