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Abstract: 
BACKGROUND: Obesity is a relevant risk factor for major cardiovascular events due to the 
atherosclerotic involvement of coronary, cerebral and lower limb arterial vessels. A major role in the 
increased cardiovascular risk is played by platelets, which show an increased activation and a 
reduced sensitivity to the physiological and pharmacological anti-aggregating agents. However, no 
studies have compared the effects of simple calorie restriction with those of calorie restriction 
combined with aerobic exercise on fibrinolytic and coagulative factors, as well as cytokine levels. 
OBJECTIVE: The aim of this study was to investigate the effect of weight reduction on the fibrinolytic, 
coagulative factors and cytokines in obese Saudi women. MATERIALS and METHODS: One hundred 
obese Saudi women participated in this study and were included into two equal groups. The first 
group (A) received physical training combined with dietary measures, three sessions per week for 
three months. The second group (B) maintained their baseline lifestyle without additional 
interventions. Measurements of body mass index (BMI), Fibrinogen, von Willbrand factor (vWF-Ag) 
antigen, plasminogen activator inhibitor-1 activity (PAI-1:Ac) and antigen (PAI-1:Ag) & prothrombin 
time (PT), partial thromboplastin time (PTT), tissue plasminogen activator activity (tPA:Ac) , antigen 
(tPA:Ag) , tumor necrotic factor - alpha (TNF-α), interleukin–6 (IL-6) and leptin were done before the 
study and after three weeks at the end of the study. RESULTS: The results of this study indicated a 
significant decrease in BMI, Fibrinogen, vWF-Ag, PAI-1:Ac and PAI-1:Ag & PT, PTT, tPA:Ac, tPA:Ag 
,TNF-α, IL-6 and leptin in group (A), while these changes were not significant in group (B). 
CONCLUSION: Weight reduction modulates Coagulation, fibrinolytic parameters and cytokines in 
obese Saudi women. 
 

Keywords: Obesity; inflammatory cytokines; Coagulation; fibrinolytic parameters. 

 
Submission: 06-02-2025 

Accepted: 19-02-2025 
Published: 01-03-2025 

 
This article can be accessed 

online at: 
https://journals.kau.edu.sa/in

dex.php/JRS/index 
Doi: 10.4197/Mrs.2-1.4 

besity is a relevant risk factor for 
major cardiovascular events due to 
the atherosclerotic involvement of 

coronary, cerebral and lower limb arterial 
vessels. A major role in the increased 
cardiovascular risk is played by platelets, 
which show an increased activation and a 

reduced sensitivity to the physiological and 
pharmacological anti-aggregating agents [1]. 

Obesity is independently associated with 
an elevated risk of cardiovascular morbidity 
and mortality due to atherothrombotic events 
[2]. The susceptibility to the clinical 
manifestations of atherosclerosis is related to 
the presence of low grade inflammation 
together with the variable co-existence of 
impaired glucose metabolism atherogenic 
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dyslipidemia, arterial hypertension, endothelial 
dysfunction and a prothrombotic state [3,4].  

Mean platelet volume, a parameter closely associated 
with in vivo platelet activation [5], has been reported to 
be elevated in patients with obesity [6, 7]. Obese women 
also show an increase in platelet count [8]. Interleukin-6 
(IL-6) induces a modest increase in platelet count and 
enhances platelet size and function, likely through its 
action at the megakaryocyte level [9], whereas Tumor 
necrosis factor- α (TNF-α) increases platelet adhesion to 
endothelial cells [10]. Despite the significant 
advancements in understanding the pathogenesis and 
treatment of atherothrombosis associated with obesity, 
coronary heart disease is projected to be the leading cause 
of mortality worldwide by 2020 [11]. 

Obesity is associated with reduced adipose tissue 
oxygenation, hypoxia, and increased chemotaxis of 
inflammatory cells [12]. Monocytes are recruited to 
adipose tissue, where they secrete tumor necrosis factor-
alpha (TNF-α) and interleukin-6 [13], along with leptin 
and resistin produced by dysfunctional adipocytes [14]. 
Regular physical activity seems to induce improvement in 
fibrinolytic activity, as indicated by an increase in t-PA 
activity and a decrease in PAI-1 activity [15].  Exercise at 
moderate intensity may also suppress platelet activation 
and polymorphonuclear leukocyte interaction with 
surface-adherent platelets under shear flow. Also, weight 
reduction may reduce the risk of CVD [16].   

Fibrinolytic activity on postmenopausal women could 
be improved by a 3-week regular submaximal training 
program. These changes on the hemostatic factors suggest 
that short-term aerobic training may prevent the decline 
in fibrinolytic function observed in sedentary 
postmenopausal women [17].   

The presence of a prothrombotic state accounts in part 
for the high prevalence of cardiovascular events in obese 
subjects [18]. Weight reduction contributes to a decrease 
in CVD-related morbidity through improvement of 
fibrinolytic abnormality and endothelial dysfunction [19]. 
Dietary therapy, physical activity and combination 
therapy (diet and physical activity) have been adopted as 
weight reduction regimens [20].  The aim of this study 
was to investigate the effect of weight reduction on the 
fibrinolytic, coagulative factors and cytokines in obese 
subjects. 
 
Materials and Methods 
Subjects 
One hundred obese Saudi women were selected from the 
Internal Medicine Department at King Abdulaziz 
University Hospital and other hospitals in the Jeddah area. 

Their ages ranged from 35 to 45 years, and their body mass 
index (BMI) ranged from 32 to 36 kg/m². The exclusion 
criteria included smoking; the use of prescribed 
medications, including regular aspirin and non-steroidal 
anti-inflammatory drugs (NSAIDs); hypertension; 
diabetes; a personal history of cardiovascular disease 
(CVD); thyroid disease; and orthopedic issues that could 
inhibit treadmill training. Informed consent was obtained 
from all participants.  

Participants were divided into two equal groups. 
Group A received physical training combined with dietary 
interventions, with three sessions per week over the course 
of three months. Group B maintained their baseline 
lifestyle without any additional interventions. This study 
was approved by the Scientific Research Ethical 
Committee, Faculty of Applied Sciences, King Abdulaziz 
University.  Informed consent was obtained from all 
participants. All participants were free to withdraw from 
the study at any time.  
 
Equipment 
1. Treadmill (Enraf Nonium, Model display panel 
Standard, NR 1475.801, Holland) was used in performance 
of aerobic walking exercise. 
2. Plasma vWF was measured by commercial Enzyme 
Linked Immuno Sorbent Assay (ELISA) method 
(Zymutest vWF, Hyphen Biomed, Neuville sur Oise, 
France). PT and PTT were determined using 
(Tromboplastin D, Fisher Diagnostics, Middletown, USA) 
and (APTT-XL, Fisher Diagnostics, Middeltown, USA). 
tPA and PAI-1 activities and antigens were determined 
using the Imulyse™ enzyme-linked immunosorbent assay 
(ELISA) kits (Biopool, Umea, Sweden) and the activities 
using Chromolize™ tPA and Spectrolyse® pL PAI 
(Biopool, Umea, Sweden) in accordance with the 
manufacturer’s instructions. While IL-6 level was 
measured using “Immulite 2000” immunassay analyzer 
(Siemens Healthcare Diagnostics, Deerfield, USA). 
However, TNF-α level was analyzed with ELISA kits 
using ELISA microplate strip washer (ELX 50), and 
ELISA microplate reader (ELX 808; BioTek Instruments, 
USA). Also, plasma samples with K2EDTA were collected 
after centrifugation (2000 × g for 10 min at 4°C) and stored 
at −80°C to analyze leptin. All analyses were carried out 
on a Hitachi 7170 Autoanalyser (Tokyo, Japan) or with 
commercial kits (Randox). 
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3. Weight and height scale (JENIX DS 102, Dongsang, 
South Korea) was used to measure weight and height to 
calculate the body mass index (BMI).  
 
Measurements  
1. Laboratory analysis: Blood samples were collected 
from the antecubital vein at the beginning and end of the 
treatment program. After a 12-hour fast, blood samples 
were drawn from subjects at the same time each morning, 
between 8 and 10 AM. Subjects were instructed to lie 
supine for 10 minutes prior to blood collection. A 10 mL 
blood sample was drawn into a tube containing 0.1 M 
sodium citrate. Blood was centrifuged at 2000 ×g for 10 
min at 4 °C and stored at − 80 °C until analysis. Plasma 
vWF, PT, PTT, TPA and PAI-1 were measured in 
accordance with the manufacturer’s instructions. All 
standards and samples were measured in duplicate and all 
samples from the one subject were measured on the same 
plate; Fibrinogen was measured by the time titration 
method employing the ST-4 coagulation instrument 
(Zymutest Fibrinogen, ELISA, Hyphen Biomed, Neuville 
sur Oise, France).  While, IL-6 and TNF-α levels were 
analyzed with ELISA kits using ELISA microplate strip 
washer, and ELISA microplate reader. Also, plasma 
sample with K2EDTA was collected after centrifugation 
(2000 × g for 10 min at 4°C) and stored at −80°C to analyze 
leptin [21].  
2. Evaluation of anthropometric parameters: All 
measurements were taken at baseline and after three 
months, at the conclusion of the study. Participants were 
measured while wearing undergarments and hospital 
gowns. Height was recorded using a digital stadiometer 
(JENIX DS 102, Dongsang, South Korea) to the nearest 
0.1 cm. Body weight was measured on a calibrated balance 
scale to the nearest 0.1 kg (HC4211, Cas Korea, South 
Korea), and BMI was calculated using the formula: BMI = 
Body weight / (Height)². All measurements of BMI, PT, 
PTT, tPA:Ac , tPA:Ag, fibrinogen, vWF-Ag,   PAI-1:Ac 
,PAI-1:Ag, TNF-α, IL-6 and leptin were taken before the 
starting of the study and after three months. 
 
Procedures of the study 
Following the initial evaluation, all participants were 
randomly assigned to the following groups: 
1. Group (A) : Participants underwent a 40-minute aerobic 
session on a treadmill (Enraf Nonium, Model Display 
Panel Standard, NR 1475.801, Netherlands). The session 
began with a 5-minute warm-up phase at a low load, 

followed by 30 minutes of walking or running, depending 
on heart rate, with intensity set at 65%-75% of the 
maximum heart rate (HRmax) according to a modified 
Bruce protocol. The session concluded with a 5-minute 
recovery and relaxation phase. The target heart rate was 
based on the guidelines of the American College of Sports 
Medicine. All participants completed three sessions per 
week, totaling 36 sessions over a 3-month period. 
Additionally, a prescribed low-calorie diet, providing 
1,200 kilocalories per day, was provided to all participants 
throughout the study's duration. The prescribed diet 
included a breakfast consisting of 2 boiled eggs (80 
calories), 50 g of cheese (100 calories), and one piece of 
bread (105 calories). Lunch included 2 pieces of boiled 
meat (100 g, 240 calories) or chicken (300 calories), 500 g 
of salad (105 calories), 300 g of boiled vegetables (110 
calories), and one banana (100 calories). Dinner consisted 
of 200 g of light milk (120 calories) 
2. Group (B): Participants were instructed to maintain 
their usual lifestyle without any additional interventions 
for a period of 3 months 
 
Statistical analysis 
A paired t-test was used to compare the pre-test and post-
test values of the investigated parameters within each 
group, while an unpaired t-test was employed to compare 
the results between the two groups (p<0.05). 
 
Results 
The mean values of BMI, fibrinogen, vWF-Ag antigen, 
PAI-1:Ac, and PAI-1:Ag were significantly decreased in 
Group A, while the mean values of PT, PTT, tPA:Ac, and 
tPA:Ag were significantly increased . Conversely, the 
results for Group B, which did not receive any treatment 
intervention, were not statistically significant (Tables 1 
and 2). Moreover, significant differences were observed 
between the mean levels of the investigated parameters in 
Group A and Group B following the intervention (Table 
3) (p<0.5). 
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TABLE 1: MEAN VALUE AND SIGNIFICANCE OF THE PRE AND 
POSTTEST VALUES OF BMI, PT, PTT, TPA:AC AND TPA:AG 
FIBRINOGEN, VWF-AG,   PAI-1:AC AND PAI-1:AG  IN THE 
TRAINING GROUP. 

 Mean + SD t-value p-value 

Pre Post   

BMI (Kg / 
m2) 

36.17 ± 6.52 28.25 ±5.20 6.34 <0.05 

PT (s) 10.5 ± 0.54 12.13 ± 0.98 5.17 <0.05 

PTT (s) 21.82 ± 2.78 25.36 ± 2.82 5.85 <0.05 

tPA:Ac 
(IU/mL) 

5.12 ± 0.23 6.7 ± 0.11 4.36 <0.05 

tPA:Ag 
(ng/mL) 

3.25 ± 0.41 4.67 ± 0.64 4.23 <0.05 

Fibrinoge
n(mg/mL) 

3.85 ± 0.61 2.16 ± 0.13 4.11 <0.05 

vWF-Ag 
(%) 

92.46 ± 10.77 74.56 ± 11.65 6.52 <0.05 

PAI-1:Ac 
(AU/mL) 

4.9 ± 0.38 3.06 ± 0.15 4.02 <0.05 

PAI-1:Ag 
(ng/mL) 

19.84 ± 2.24 10.53 ± 2.16 5.04 <0.05 

TNF- α 
(pg/mL) 

5.71± 1.76 4.22 ± 1.14 6.52  <0.05 

IL-6 
(pg/mL) 

8.76 ± 2.32 5.34 ± 1.85 6.19  <0.05 

BMI= Body Mass Index; PT= prothrombin time; PTT= partial thromboplastin 
time; tPA:Ac = tissue plasminogen activator activity ; tPA:Ag = tissue 
plasminogen activator antigen ;  vWF-Ag = von Willbrand factor antigen; PAI-
1:Ac = plasminogen activator inhibitor-1 activity;  IL-6=  Interleukin – 6; PAI-
1:Ag = plasminogen activator inhibitor-1 antigen;  TNF-α = tumor necrotic 
factor – alpha. 

 
Discussion 
Abnormalities in coagulation and fibrinolysis may play an 
important role in the risk of cardiovascular event in obese 
subjects. Blood clotting and intravascular thrombus 
formation are important in the development of acute 
coronary thrombosis [22]. Plasma level of fibrinogen, 
PAI-1 activity and tPA antigen play a central role in the 
development of thrombosis and are associated with 
coronary heart disease [23]. We observed a significant 
reduction in fibrinogen following weight reduction, 
consistent with the findings of previous studies. 
 Weight reduction contributes to a decrease in 
CVD-related morbidity through improvement of 
fibrinolytic abnormality and endothelial dysfunction [21]. 
Dietary therapy, physical activity and combination  

Table 2:Mean value and significance of the pre and 
posttest values of BMI, PT, PTT, tPA:Ac  and tPA:Ag 
fibrinogen, vWF-Ag, PAI-1:Ac and PAI-1:Ag  in the control 
group. 
 

 Mean + SD t- value p-value 

Pre Post 

BMI (Kg / 
m2) 

35.98 ± 6.87 36.11 ± 6.22 0.81 >0.05 

PT (s) 11.29 ± 0.88 11.53 ± 0.94 0.79 >0.05 

PTT (s) 22.31 ± 3.26 23.45 ± 3.15 0.86 >0.05 

tPA:Ac 
(IU/mL) 

5.15 ± 0.67 5.76 ± 0.72 0.92 >0.05 

tPA:Ag 
(ng/mL) 

3.43 ± 0.54 3.75 ± 0.83 0.86 >0.05 

Fibrinogen 
(mg/mL) 

3.57 ± 0.81 3.32 ± 0.75 0.74 >0.05 

vWF-Ag (%) 92.78 ± 11.25 91.54 ± 12.04 0.65 >0.05 

PAI-1:Ac 
(AU/mL) 

4.3 ± 0.47 4.01 ± 0.64 0.67 >0.05 

PAI-1:Ag 
(ng/mL) 

19.62 ± 2.33 19.35 ± 2.52 0.53 >0.05 

TNF- α 
(pg/mL) 

5.66± 1.45 5.87 ± 1.33 0.63  >0.05 

IL-6 (pg/mL) 8.67 ± 2.01 8.82 ± 2.13 0.53  >0.05 

BMI= Body Mass Index; PT= prothrombin time; PTT= partial thromboplastin 
time; tPA:Ac = tissue plasminogen activator activity ; tPA:Ag = tissue 
plasminogen activator antigen ;  vWF-Ag = von Willbrand factor antigen; PAI-
1:Ac = plasminogen activator inhibitor-1 activity;  IL-6=  Interleukin – 6; PAI-
1:Ag = plasminogen activator inhibitor-1 antigen;  TNF-α = tumor necrotic 
factor – alpha 

 
 
therapy (diet and physical activity) have been adopted as 
weight reduction regimens [19]. In obese women, a 
successful program for weight loss was shown to reduce 
chronic inflammation, oxidative stress as well as 
persistent platelet activation [24].  A study conducted on 
individuals with central obesity reported that a dietary 
intervention program, resulting in a 10% reduction in 
initial body weight, effectively reversed platelet 
resistance to the anti-aggregatory effects of nitric oxide 
(NO), prostacyclin, and cyclic nucleotide [1]. Weight loss 
in obese patients can therefore be considered a very 
effective strategy to improve the platelet abnormalities 
linked to insulin resistance [1].  
In the present study, after weight reduction, tPA activity 
and tPA antigen were increased and PAI-1 activity and 
antigen were decreased. Murakami et al. (2007) reported  
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Table 3: Mean value and significance of the posttest 
values BMI, PT, PTT, tPA:Ac  and tPA:Ag fibrinogen, vWF-
Ag,   PAI-1:Ac and PAI-1:Ag  in the training and control 
groups. 

 Mean + SD t- value p-value 

Training 
group 

Control 
group 

BMI (Kg / 
m2) 

28.25 ±5.20 36.11 ± 6.22 5.20 <0.05 

PT (s) 12.13 ± 0.98 11.53 ± 0.94 4.12 <0.05 

PTT (s) 25.36 ± 2.82 23.45 ± 3.15 4.31 <0.05 

tPA:Ac 
(IU/mL) 

6.7 ± 0.11 5.76 ± 0.72 3.02 <0.05 

tPA:Ag 
(ng/mL) 

4.67 ± 0.64 3.75 ± 0.83 3.46 <0.05 

Fibrinogen 
(mg/mL) 

2.16 ± 0.13 3.32 ± 0.75 3.32 <0.05 

vWF-Ag (%) 74.56 ± 11.65 91.54 ± 12.04 5.75 <0.05 

PAI-1:Ac 
(AU/mL) 

3.06 ± 0.15 4.01 ± 0.64 3.28 <0.05 

PAI-1:Ag 
(ng/mL) 

10.53 ± 2.16 19.35 ± 2.52 4.49 <0.05 

TNF- α 
(pg/mL) 

4.22 ± 1.14 5.87 ± 1.33 6.65 <0.05 

IL-6 (pg/mL) 5.34 ± 1.85 8.82 ± 2.13 6.46  <0.05 

BMI= Body Mass Index; PT= prothrombin time; PTT= partial thromboplastin 
time; tPA:Ac = tissue plasminogen activator activity ; tPA:Ag = tissue 
plasminogen activator antigen ;  vWF-Ag = von Willbrand factor antigen; PAI-
1:Ac = plasminogen activator inhibitor-1 activity;  IL-6=  Interleukin – 6; PAI-
1:Ag = plasminogen activator inhibitor-1 antigen;  TNF-α = tumor necrotic 
factor - alpha  

 
that PAI-1 activity and t-PA antigen values positively 
correlated with BMI and fat tissue mass. These high 
values were reduced after weight reduction.  

A significant positive correlation was observed 
between the percentage changes in BMI, waist 
circumference, and fat tissue mass and the changes in 
PAI-1 activity [15]. These associations were in line with 
data from previous weight reduction trials [23-25].  
Consistent with previous findings, our study demonstrates 
that weight reduction facilitates fibrinolysis by 
upregulating tissue plasminogen activator (tPA) activity 
and downregulating plasminogen activator inhibitor-1 
(PAI-1) activity. 

The results of the current study regarding 
prothrombin time (PT) and partial thromboplastin time 

(PTT) are consistent with the findings of Piccone et 
al.(2005) and Stratton et al (1997) [26, 27]. However, the 
present investigation shows that there was a significant 
reduction of vWF. These results are in agreement with the 
results of Paton et al. (2004) [28]. Saenko et al. (1999) 
reported that it is possible that the active cool down results 
in an increase in hepatic blood flow and clearance of 
vWF-Ag [29]. 

The results of the current study regarding fibrinogen 
indicate that weight reduction led to a decrease in 
fibrinogen concentration. This finding is consistent with 
the study by DeSouza et al. (1998), which demonstrated 
that plasma fibrinogen concentrations are lower in 
physically active postmenopausal women compared to 
their sedentary counterparts, with age-related increases in 
fibrinogen levels being twice as pronounced in sedentary 
women [30]. It has been suggested that the favorable 
association between plasma fibrinogen levels and regular 
exercise are likely due to lower body fatness [31, 32].  

The results of this study demonstrated a significant 
reduction in TNF-α, IL-6, and BMI in Group A, whereas 
no significant changes were observed in Group B. These 
findings suggest that weight reduction is an effective 
intervention for modulating inflammatory cytokines in 
obese individuals. This is consistent with the findings of 
Esposito et al. (2003), who reported that medical weight 
loss in obese women led to significant decreases in 
elevated levels of IL-6, IL-18, C-reactive protein, and 
insulin resistance, along with a significant increase in the 
anti-inflammatory adipokine, adiponectin [33]. Reinher et 
al. (2005) demonstrated that weight loss resulting from a 
combined diet, physical activity, and behavioral 
intervention led to a significant reduction in TNF-α levels 
[34]. Also, significant reductions in BMI, fat mass, IL-6 
and leptin concentrations was achieved after only 3weeks 
following a diet and physical activity intervention [35]. 
Bladbjerg et al. (2010) confirmed that weight loss by 
dietary intervention or gastric banding modulates 
hemostasis parameters in obese patients [36]. 

Overall, these studies support the notion that weight 
loss is associated with improvements in coagulation and 
inflammation profiles, potentially reducing thrombotic 
risk. Furthermore, Lijnen et al. (2012) demonstrated that 
caloric restriction and significant weight loss in obese 
mice were associated with improved plasma coagulation 
profiles, as well as reduced oxidative stress and 
inflammation in adipose tissues [37]. 
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Conclusion  
Coagulation, fibrinolytic activity and inflammatory 
cytokines could be improved by weight reduction in obese 
Saudi women received aerobic exercise training in addition 
to diet regimen. 
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 تانیدبلا تایدوعسلا ءاسنلا ىدل نزولا صاقنلإ باھتللإا تلالادو رثختلا ةباجتسا
 4ةیطع ةعمج يناما،3يعافرلا نیفن ،1،2رداقلا دبع دومحم باھش

 .ةیدوعسلا ةیبرعلا ةكلمملا ،ةدج ،زیزعلا دبع كلملا ةعماج ،يبطلا لیھأتلا مولع ةیلك ،يعیبطلا جلاعلا مسق 1
 .رصم ،ةرھاقلا ةعماج ،يعیبطلا جلاعلا ةیلك ،ةخوخیشلاو ةئرلاو بلقلا ضارمأ مسق 2
 .رصم ،ةرھاقلا ةعماج ،يعیبطلا جلاعلا ةیلك ،ةأرملا ةحص مسق 3
 .رصم ،انیس ةعماج ،يعیبطلا جلاعلا ةیلك ،قورحلا و ةیدلجلا مسق ،ةماعلا ةحارجلا 4
 

 :صلختسملا

 .ةیغامدلاو ةیجاتلا ةینایرشلا ةیعولأا يف نییارشلا بلصت ببسب ةیومدلا ةیعولأاو بلقلا ضارمأب ةلص يذ رطخ لماع يھ ةنمسلا :ةیفلخلا 
 ضافخناو طیشنتلا ةدایز رھظت يتلاو ، ةیومدلا ةیعولأاو بلقلا ضارمأب ةباصلإا رطاخم ةدایز يف ایسیئر ارود ةیومدلا حئافصلا بعلت
 ةیرارحلا تارعسلا دییقت راثآ ةنراقمل تاسارد يأ ءارجإ متی مل ، كلذ عمو .عیمجتلل ةداضملا ةیئاودلاو ةیجولویسفلا لماوعلل ةیساسحلا
 هذھ فدھت :فدھلا .باھتللإا تلالادو رثختلا لماوع ىلع ةیئاوھلا نیرامتلا عم بنج ىلإ ابنج ةیرارحلا تارعسلا دییقت راثآو ةطیسبلا
 :بیلاسلأاو داوملا .تانیدبلا تایدوعسلا ءاسنلا ىدل باھتللإا تلالادو رثختلا لماوع ىلع نزولا صاقنإ ریثأت يف قیقحتلا ىلإ ةساردلا

 )أ( ىلولأا ةعومجملا تقلت  .نیتیواستم نیتعومجم يف نھجاردإ متو ، ةطرفملا ةنمسلا نم يناعت ةیدوعس ةأرما ةئام ةساردلا هذھ يف تكراش
 ءارجإ مت .يجلاع لخدت يأ قلتت مل )ب( ةیناثلا ةعومجملا .رھشأ ةثلاث ةدمل عوبسلأا يف تاسلج ثلاث ،ةیئاذغ ریبادتب انرتقم ایندب ابیردت
 هذھ جئاتن تراشأ :جئاتنلا .ةساردلا ةیاھن يف عیباسأ ةثلاث دعبو ةساردلا لبق باھتللإا تلالادو رثختلا لماوع مسجلا ةلتك رشؤم تاسایق
 تاریغتلا هذھ نكت مل امنیب ،يلولأا ةعومجملا يف نیتبللاو باھتللإا تلالادو رثختلا لماوع ،مسجلا ةلتك رشؤم يف ریبك ضافخنا ىلإ ةساردلا
 .تانیدبلا تایدوعسلا ءاسنلا ىدل باھتللإا تلالادو رثختلا لماوع نزولا صاقنإ لدعی :ةصلاخلا .ةیناثلا ةعومجملا يف ةیئاصحإ ةللاد تاذ

 .باھتللإا تلالادو رثختلا لماوع ;ةنمسلا :ةلادلا تاملكلا

 
  :يسیئرلا ثحابلا

 رداقلا دبع دمحم باھش
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