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ABSTRACT 

 Background: Visfatin is a novel adipokine and its relationship with 

metabolic disorders have recently been studied and many aspects of these 

relations are unknown. Non-pharmaceutical interventions (e.g. diet, exercise) 

have shown a great variance of effects on adipokines level. Objective: 

Investigating the effect of moderate intensity exercise on serum visfatin level 

and some atherogenic risk factors in obese rats Methods: forty healthy adult 

male albino rats were divided into two main groups (n=20): lean group (fed on 

normal laboratory chow diet) and high fat diet induced obesity group (fed a 

high-fat chow) for 7 weeks. Both are further subdivided into 2 subgroups 

(n=10): Sedentary group (no exercise) and exercised group (the rats were 

trained by moderate intensity swimming exercise). At the end of experimental 

period serum visfatin, insulin, glucose, triglycerides (TG), total, high density 

lipoprotein (HDL), low density lipoprotein (LDL) cholesterol (C) and C-

reactive protein (CRP) were investigated. Body mass index (BMI), homeostatic 

model assessment for insulin resistance (HOMA-IR) and atherogenic index (AI) 

were determined in all groups. Results: There was a significant decrease in 

visfatin, BMI, insulin, HOMA-IR, TG, LDL-C, AI and CRP with a significant 

increase in HDL-C and an insignificant change in glucose and total cholesterol 

in lean exercised group when compared with sedentary group. In obese 

exercised group there was a significant decrease in visfatin, BMI, insulin, 

glucose, HOMA-IR, total cholesterol, TG, LDL-C, AI and CRP with a 
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significant increase in HDL-C when compared with obese sedentary group. 

There was positive correlation between visfatin and TG, AI and CRP in lean 

sedentary and exercised groups and with HOMA-IR in lean exercised group. In 

obese groups, there was positive correlation between visfatin and BMI, insulin, 

HOMA-IR, total cholesterol, TG, LDL-C, CRP and AI with a negative 

correlation with HDL-C. Conclusion: visfatin has significant correlation with 

various metabolic parameters and atherogenic factors. Moderate intensity 

exercise training has beneficial effects as it produced reduction in visfatin level 

and improved these metabolic factors contributing to the control of obesity and 

co-morbidities. Visfatin may be used as a surrogate marker of atherogenic 

metabolic profile. However, further studies are required to prove this 

hypothesis. 

Keywords: Visfatin, atherogenic index, exercise.  

INTRODUCTION 

Visfatin, a novel adipokine that also called pre-B cell colony enhancing 

factor 1 (PBEF1), is highly expressed in visceral and subcutaneous fat, 

lymphocytes, liver, human bone marrow and muscle and it can bind to an 

allosteric site on the insulin receptor and produce insulin-mimetic actions [1,2]. 

Obesity is strongly associated with type 2 diabetes mellitus (T2DM) and 

atherosclerotic manifestations such as coronary artery disease (CAD). It has 

been suggested that obesity is closely associated with low-grade chronic 

inflammatory response [3]. 

The relationship between visfatin and metabolic disorders such as insulin 

resistance and dyslipidemia have recently been studied and many aspects of 

these relations are unknown [4]. Some clinical studies reported that higher 

plasma visfatin level has been implicated in the pathogenesis of T2DM, 

dyslipidaemia, obesity, hypertension and generally atherosclerosis-related 

diseases [5]. 
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Several studies have demonstrated that exercise alone has clinical benefits, 

such as improved metabolic profile by reducing leptin resistance [6,7], 

improved  insulin sensitivity, reduction in glycated hemoglobin (A1c) and 

increased peak oxygen consumption (VO2peak) [8]. 

Exercise has the potential to lower the inflammatory status by the reduction 

of high-sensitivity C-reactive protein (hs-CRP) and tumor necrosis factor (TNF-

α) and the enhancement of adiponectin [9]. 

Non-pharmaceutical interventions (e.g. diet, exercise), which are the 

cornerstone of T2DM and obesity treatment, have shown a great variance of 

effects on adipokine levels [10].  

Tasci et al. [11] found that apelin concentrations increase after a life-style 

intervention in hypercholesterolemic, non-obese, statin-free patients. Exercise 

was associated with increased serum vaspin levels across normal glucose 

tolerant, impaired glucose-tolerant, and type 2 diabetic subjects [12]. It is well-

accepted that exercise or diet interventions leading to significant weight-loss 

yield an increase in ghrelin levels [13]. 

In addition, adiponectin serum levels were up regulated in the physically 

active individuals and that effect was possibly ascribed to the reduced fat-mass 

[14]. These results depend on conferred changes in either body weight and 

composition or adipose-tissue inflammation [15]. 

Visfatin regulation seems quite complicated and there are conflicting data 

concerning the effects of physical activity on its levels [16, 17]. Frydelund-

Larsen et al. [18] found that Plasma visfatin concentrations were not altered by 

exercise, whereas mRNA expression of this adipokine in abdominal 

subcutaneous adipose tissue (SAT) was increased. Jorge et al. [17] found that 

level of visfatin was increased after aerobic, resistance, and combined exercise 

training in subjects with Type 2 diabetes. However, other studies have reported 
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a significant reduction in circulating visfatin levels after exercise training [16 

17]. 

Thus, the relationship between visfatin and some atherogenic risk factors and 

studying the possible effect of exercise on serum visfatin level and these factors 

in obese rats is the goal of the present study. 

MATERIAL AND METHODS 

Animals: 

Forty adult male healthy albino rats 12 – 15 weeks old with body weight 150-

170 gm were obtained from the animal house from faculty of veterinary 

medicine of Zagazig University. Each four rats were put in a cage (37*22*20 

cm) for one week before experiment for adaptation in laboratory room 

temperature between 20-25º C with the natural light-dark cycle. The 

experimental protocols were approved by physiology department and by 

institutional review board committee in faculty of medicine, Zagazig University 

(IRP-ZU).  

  The animals were divided into two main groups according to feeding pattern: 

Group (I): lean group: 20 rats fed on normal laboratory chow diet. 

Group (II): A high fat diet induced obesity group: 20 rats were fed a high-fat 

chow. 

After 7 weeks both groups were subdivided into two equal subgroups (each 

contained 10 rats): 

Subgroups (Ia & IIa): the rats remained sedentary in their cages (no exercise) 

(Sedentary or control groups). 

Subgroups (Ib & IIb): the rats in this group were trained by swimming 

exercise training of moderate intensity (exercised groups). 

Experimental protocol:  

The normal chow diet consists of 25.8% protein, 62.8% carbohydrates and 

11.4% fat (total 12.6 KJ/g) [20]. The high fat diet consisted of 16.4% protein, 
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25.6% carbohydrate and 58% fat (total 23.4 KJ /g) in the form of cotton seed oil 

added to the laboratory chow diet [21]. 

The rats in exercised groups were assigned to perform moderate intensity 

swimming exercise, one hour/day, five days/week for four weeks. Swimming 

was performed in a cylindrical tank of 80 cm high , 45 cm diameter and filled 

with tap water 45 cm deep [22]. 

Swimming rats were initially trained for 15 minutes/day and duration was 

gradually increased such that the rats were able to perform exercise for one 

hour/day, which was achieved in one week. Exercise was performed between 

9:30-10:30 am, at the end of each exercise session; the animals were kept to dry 

and kept in a warm environment [23]. 

At the end of the experimental period, body mass index (BMI) for each animal 

was calculated by the equation: BMI (gm/cm²) = body weight (by the digital 

balance) / length² (nose to anus length). This index can be used as an indicator 

of obesity where the cut off value of obesity BMI is more than 0.68 gm/ cm² 

[24]. After that, the rats were sacrificed by decapitation under anesthesia 

(chloral hydrate) inhalation between 9 a.m. and 1 p.m. after 12 hours of fasting 

[25]. The animals that practiced exercise were sacrificed 48 h after the end of 

the last training session to minimize the acute effects of the exercise [25]. Blood 

samples were obtained by exsanguination at the time of scarification and were 

allowed to clot for 2 hours at room temperature before centrifugation for 20 

minutes. The separated serum was stored at -20° C [26]. Repeated freezing and 

thawing was avoided. The sera were examined for level of visfatin, insulin, 

glucose, triglycerides (TG), total, high density lipoprotein (HDL), low density 

lipoprotein (LDL) cholesterol (C) and C-reactive protein (CRP). LDL-C was 

calculated as follows: LDL-C=TC-HDL-TG/5 [27]. The homeostatic model 

assessment for insulin resistance (HOMA-IR) was calculated from insulin and 

glucose values using the formula [HOMA-IR = insulin (μU/mL) x glucose 
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(mmol/L)/22.5] [28]. The atherogenic index was calculated from the following 

formula  : (AI)=[Log(TG/HDL-C)] [29]. 

Chemicals:  

Rat visfatin ELISA kits (BioVendor-Laboratorni medicina, U.S.A.), Kits for 

estimation of insulin: INS-ELISA, KAP1251, Kits for estimation of glucose, 

Kits for HDL level estimation, Kits for TG level estimation, Kits for total 

cholesterol level estimation (BioSource Europe S.A.-Rue de l’Industrie, 4-A- 

1300 Nivelles-Belgium) and Kits for c-reactive protein (CRP) estimation 

(Monobind Inc Lake Forest, Ca 92630, USA) 

Statistical analysis:  

Results are presented as mean ± standard deviation. Statistical analysis was 

performed using the Statistical Package for the Social Sciences (SPSS), version 

19.0 (SPSS Inc., Chicago, IL, United States). Unpaired t. test: was used to 

compare means of two different groups. Pearson's correlation analysis was 

performed to screen potential factors related to fasting serum concentrations of 

visfatin. For all statistical tests done, P value < 0.05 was considered to be 

statistically significant. 

RESULTS 

Effect of moderate intensity exercise on all studied parameters in lean 

groups: 

There was a significant decrease in visfatin, BMI, insulin, HOMA-IR, TG, 

LDL-C, AI and CRP accompanied with a significant increase in HDL-C and an 

insignificant change in the levels of glucose and total cholesterol in lean 

exercised group when compared with lean sedentary group (Table 1) 

Effect of moderate intensity exercise on all studied parameters in obese 

groups: 

There was a significant decrease in visfatin, BMI, insulin, glucose, HOMA-IR, 

total cholesterol, TG, LDL-C, AI and CRP level accompanied with a significant 



  AAMJ, VOL10, NO4, OCT 2013 – SUPLL 2 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

26 

 

increase in HDL-C in obese exercised group when compared with obese 

sedentary group. (Table 1) 

Correlation coefficient between visfatin and all studied parameters: 

As shown in figure 1, there was significant positive correlation between visfatin 

and TG, AI and CRP in lean sedentary group (figure 1a) and there was 

significant positive correlation between visfatin and HOMA-IR, TG, AI and 

CRP in lean exercised group (figure 1b). There was significant positive 

correlation between visfatin and BMI, insulin, HOMA-IR, total cholesterol, TG, 

LDL-C, AI and CRP while there was significant negative correlation between 

visfatin and HDL-C in obese sedentary group (figure 1c). In obese exercised 

group, there was significant positive correlation between visfatin and insulin, 

HOMA-IR, total cholesterol, TG, LDL-C, AI and CRP while there was 

significant negative correlation between visfatin and HDL-C (figure 1d). 

Table (1): Studied parameters in all studied groups. 

 
Lean group Obese group 

Sedentary Exercised Sedentary Exercised 

Visfatin (ng/ml) 4.15±0.75 2.15±0.47* 8.3±0.75 5.3±0.59
#
 

BMI (g/cm
2
) 0.5±0.034 0.44±.028* 0.92±0.08 0.81±0.06

#
 

Insulin (MIu/ml) 18.2±1.98 14.2±0.8* 35.6±2.75 25.8±2.14
#
 

Glucose 

(mmole/L) 

4.88±0.44 4.66±0.31 13.2±0.89 9.7±0.65
#
 

HOMA-IR 3.96±0.6 2.95±0.46* 20.96±2.52 11.17±1.47
#
 

TC (mg/dl) 85±15.81 72±15.85 112±13.26 94±9.12
#
 

T.G (mg/dl) 147.7±3.8 132.1±8.6* 248.5±29.44 192±16.19
#
 

HDL-C (mg/dl) 47.2±2.7 59.2±3.79* 23.5±3.68 38.7±3.8
#
 

LDL-C (mg/dl) 108.3±14.7 86.88±15* 238.8±31.55 163.9±19.79
#
 

AI 0.49±0.035 0.34±0.035* 1.02±0.11 0.69±0.07
#
 

CRP (mg/dl) 0.254±0.051 0.203±0.04* 5.55±0.53 2.55±0.29
#
 

n= (10) in each group                                - Data are represented as mean ± 

standard deviation          

BMI: body mass index, HOMA-IR: Homeostasis Model Assessment-Insulin 

Resistance TC: total cholesterol, TG: triglyceride, HDL-C: high-density 

lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, AI: 

atherogenic index, CRP: C-reactive protein.Significance (P < 0.05): (*) 
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significant when compared with lean sedentary group, (#) significant when 

compared with obese sedentary group. 
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a) Lean sedentary group               b) Lean exercised group 
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c) Obese sedentary group            d) Obese exercised group 

Figure 1: Correlation coefficient between visfatin and all studied parameters. 

(r): Correlation coefficient of visfatin with other parameter, BMI: body mass 

index, HOMA-IR: Homeostasis Model Assessment-Insulin Resistance TC: total 

cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol, 

LDL-C: low density lipoprotein cholesterol, AI: atherogenic index, CRP: C-

reactive protein. Significance (P < 0.05): (*) significant when correlated with 

visfatin. 

 

DISCUSSION 

In the present study, the exercise produced a statistically significant decrease 

in visfatin level in lean and obese exercised groups when compared with lean 

and obese sedentary groups respectively . 

These results were in agreement with Kadoglou et al. [19] who reported that 

self-controlled moderate intensity physical activity ameliorates adipokines and 

associated with higher apelin and adiponectin levels, while visfatin 
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concentrations were lowered in active obese, overweight and normal weight 

individuals with T2DM. 

In contrast Jorge et al. [17] found that level of visfatin was increased after 

aerobic, resistance, and combined exercise training in subjects with Type 2 

diabetes. It is possible that these   differences may be attributed to the type and 

intensity of physical exercise . 

In the current study, there was significant decrease in C-reactive protein level 

in lean exercised group and obese exercised group when compared with lean 

sedentary group and obese sedentary group respectively  . 

This is in agreement with Kadoglou et al. [30] who reported that in obese 

subjects with Type2 diabetes, all exercise training modalities decrease high-

sensitivity C-reactive protein and visfatin levels. In addition, Kohut et al. [31] 

reported that aerobic exercise intervention, but not resistance exercise, reduces 

serum inflammatory cytokines including IL-18, CRP and IL-6  . 

The lower visfatin levels in exercised groups were accompanied by lower 

CRP levels, implicating the involvement of inflammatory mechanisms in 

visfatin regulation. Thus, it could be postulated that the anti-inflammatory 

effects of exercise mediated the down regulation in visfatin concentrations [32]. 

The latter hypothesis is further supported by the predominant production of 

circulating visfatin by blood leukocytes [33]. 

Aerobic exercise decreases subclinical chronic inflammation and improves 

endothelial function simply as a result of reducing obesity and improving 

insulin sensitivity [34].  

The potential mechanisms for the anti-inflammatory effect of exercise include 

reduced percentage of body fat and macrophage accumulation in adipose tissue, 

muscle-released interleukin-6 (IL-6) inhibition of tumor necrosis factor-α (TNF-

α) and the cholinergic anti-inflammatory pathway [35]. 
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In addition, the results of the current study showed significant decrease in 

BMI in lean exercised group when compared with lean sedentary group and in 

obese exercised group when compared with obese sedentary group.  This is in 

line with Marques et al. [36] who reported that exercise at a moderate level of 

intensity promotes reduction of body mass and adiposity by improving the lipid 

profile . 

The results of the present study showed significant decrease in insulin level, 

HOMA-IR accompanied with an insignificant change in glucose level in lean 

exercised group when compared with lean sedentary group. There was 

significant decrease in insulin, glucose levels and HOMA-IR in obese exercised 

group when compared with obese sedentary group . 

These results are supported by the researches which reported that aerobic 

exercise training produces beneficial improvements in glucose tolerance and 

insulin response to glucose and may even normalize glucose levels in impaired 

individuals and diabetics [37]. Short-term training protocols have been shown to 

produce similar changes in glucose tolerance and insulin sensitivity in obese 

individuals when performed at moderate intensities [38]. 

Hyperinsulinemia is a compensatory response to insulin resistance causing 

adipogenesis, and this compensatory effect eventually leads to diabetes [39]. 

High fat intake is associated with excessive circulating free fatty acids and 

glucose, aggravating insulin resistance and increasing lipolysis and insulin 

secretion [40]. 

Sedentary lifestyle also contributes to the development of insulin resistance 

[41]. In contrast, insulin sensitivity increases with exercise, independent of body 

mass loss or changes in body composition [42]. The main effect of exercise on 

insulin resistance is the increased expression of intracellular insulin signaling 

pathway components, in particular of glucose transporters (GLUT4) in skeletal 

muscle [43]. 
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As regards the effect of exercise on lipid profile, there was significant 

decrease in TG and LDL-C levels and insignificant change in TC level while 

there was significant increase in HDL-C levels in lean exercised group when 

compared with lean sedentary group. In addition, there was significant decrease 

in total cholesterol, LDL-C and TG levels, while there was significant increase 

in HDL-C level in obese exercised group when compared with obese sedentary 

group . 

These results are in agreement with Touati et al. [44] who reported that 

exercise reduced adiposity, improved lipid profile, and might be effective 

strategy to reverse almost all atherosclerotic risk factors linked to obesity in 

high fat diet induced obese rats. 

Exercise is able to activate an alternative pathway: the Mitogen-activated 

protein kinases (MAPK). This enzyme acts on the liver, muscle and adipocytes 

by increasing fatty acid oxidation, decreasing cholesterol synthesis, lipogenesis, 

and even modulating insulin secretion on pancreatic islets [45]. 

Physical exercise increases the number of capillaries and oxidative fibers in 

muscle, increasing lipolysis, which allows free flow of fatty acid to the tissue, 

reducing its concentration in plasma, which is an indicator of its uptake and 

oxidation by tissues [46]. 

Moreover, the results of the present study showed significant decrease in 

atherogenic index (AI) in lean exercised group and obese exercised group when 

compared with lean sedentary group and obese sedentary group respectively.  

These results are in line with Stranska et al. [47] who reported that aerobic 

exercise has beneficial impact on atherogenic index (AI) in sedentary 

overweight and obese subjects.  

There was significant positive correlation between visfatin level and BMI in 

obese group. These results are supported by Shaker et al. [48] who reported 

that in obese and Type 2 diabetic subjects, plasma visfatin levels correlated 
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positively with BMI, insulin, HOMA-IR .This finding supports the hypothesis 

that visfatin is associated with obesity [49]. 

Chang et al. [50] suggested that the use of visfatin may predict obesity, 

diabetes status, insulin resistance, metabolic syndrome and cardiovascular 

disease.   

In contrast to these results, Pagano et al. [51] showed that plasma visfatin 

levels are down-regulated in obesity as well as visfatin mRNA expression in 

subcutaneous adipose tissue. Furthermore, they observed differences in visfatin 

mRNA expression in various subcutaneous fat locations. In the fat sampled 

from the gluteal region, there was a significant negative correlation between 

visfatin mRNA expression and BMI. If the sample of subcutaneous fat was 

taken from abdominal region, no correlation was observed. 

In the present study, it was found that visfatin is positively correlated with 

HOMA-IR and insulin levels in obese groups. These finding is in accordance 

with Uslu et al. [52] who showed that visfatin levels were positively correlated 

with HOMA-IR and insulin levels in T2DM patients . 

In contrast, other studies showed no association between visfatin level and 

HOMA-IR or insulin levels in T2DM patients [53]. 

The results of the current study were supported by the researchers who 

reported that elevated visfatin levels in diabetic obese patients may suggest the 

impairment of visfatin signaling in target tissues i.e., visfatin resistance resulting 

in eventual hypervisfatinemia-like insulin resistance that  results eventually in 

hyperinsulinemia to overcome this resistance [2]. 

As regards insulin mimetic action of visfatin, the increased plasma visfatin 

concentrations could be a compensatory mechanism in response to 

hyperglycemia aiming to ameliorate the functional consequences of insulin 

deficiency or resistance [54]. 
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Visfatin is an adipokine with proinflammatory properties [55], these elevated 

levels could be attributed to the chronic state of low grade inflammation in 

T2DM and obesity in which adipose tissue plays a basic role [56]. 

The current study showed that visfatin levels were positively correlated with 

markers of lipid metabolism such as TC, TG and LDL-C and negatively 

correlated with HDL- C as reported in previous studies [2, 52]. The relationship 

of visfatin with lipid profile might be a compensatory mechanism for diabetic 

dyslipidemia [57]. 

In contrast Kolsgaard et al. [58] found that plasma visfatin levels were 

correlated positively with HDL-C levels and negatively with LDL-C levels only 

in female subjects, not in males.  

Visfatin were positively correlated with atherogenic index and CRP levels in 

all groups. These results are supported by the researches which report that levels 

of visfatin were higher in patients with carotid plaques [59]. They were also 

positively correlated with chronic inflammatory makers such as IL-6 and CRP 

[60]. 

In conclusion, visfatin has significant correlation with various metabolic 

parameters and atherogenic factors. Moderate intensity exercise training has 

beneficial effects as it produced reduction in visfatin level and improved these 

metabolic factors contributing to the control of obesity and co-morbidities. 

Visfatin may be used as a surrogate marker of atherogenic metabolic profile. 

However, further studies are required to prove this hypothesis. 
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دالنح  ٔتًُٛا حذز اسذفاع ر ذصهة انششاٍٚٛ يعايم حغاعٛح اندغى نألَغٕنٍٛ ٔيؤشش ٔكرهح اندغى  

انغًُح انرٗ ذًاسط انشٚاظح يدًٕعح عرشٔل عانٗ انكثافح عُذ يقاسَح ائٛح فٗ ذشكٛضاخ انكٕلإحص

. انعاتطح انغًُح تًدًٕعح

ٔ   ٚداتٗ تٍٛ يغرٕٖ  انفٛغفاذٍٛ ٔ انذٌْٕ انثالثٛحإٔقذ أٔظحد َرائح ْزِ انذساعح ٔخٕد اسذثاغ 

تاإلظافح إنٗ . راخ انٕصٌ انطثٛعٗٔيؤشش ذصهة انششاٍٚٛ فٗ انًدًٕعح انعاتطح انثشٔذٍٛ انًرفاعم 

ٚداتٗ را دالل إحصائٛح تٍٛ يغرٕٖ  انفٛغفاذٍٛ ٔ يعايم حغاعٛح إذهك انًرغٛشاخ ٕٚخذ أٚعا اسذثاغ 

. انشٚاظحاندغى نألَغٕنٍٛ تانًدًٕعح راخ انٕصٌ انطثٛعٗ انرٗ ذًاسط 

انذٌْٕ انثالثٛح ٔ ٔنٍٛٔإنٗ خاَة  رنك نٕحع  ٔخٕد اسذثاغ اٚداتٗ تٍٛ يغرٕٖ  انفٛغفاذٍٛ ٔ األَظ

يعايم حغاعٛح اندغى نألَغٕنٍٛ ٔيؤشش ٔ انثشٔذٍٛ انًرفاعمٔ انكٕنغرشٔل انكهٗ ٔيُخفط انكثافحٔ

تًُٛا نٕحع  ٔخٕد اسذثاغ  عهثٗ را دالل إحصائٛح تٍٛ يغرٕٖ  ٔ يعايم كرهح اندغى ذصهة انششاٍٚٛ 

. نعاتطح ٔانرٙ ذًاسط انشٚاظحاانغًُح  يدًٕعرٙانفٛغفاذٍٛ ٔ انكٕنغرشٔل عانٗ انكثافح فٗ 

: المسخخلص مه البحث

ًٚكٍ اعرُراج أَّ ٕٚخذ اسذثاغ تٍٛ يغرٕٖ  انفٛغفاذٍٛ ٔانعذٚذ يٍ انًرغٛشاخ : ٔ يٍ يدًم ْزِ انُرائح

ٔاٌ انرًاسٍٚ انشٚاظٛح يرٕعطح انقٕج راخ ذأثٛش َافع  ايم انرٗ ذؤدٖ إنٗ ذصهة انششاٍٚٛااألٚعٛح ٔانعٕ

يغرٕٖ انفٛغفاذٍٛ ٔذحغٍٛ ذهك انعٕايم انرٗ ذؤدٖ إنٗ ذصهة انششاٍٚٛ تانغٛطشج  فقذ أدخ إنٗ اَخفاض

نهذالنح عهٗ انرغٛشاخ تذٚم ٔيٍ ثى ًٚكٍ اعرخذاو انفٛغفاذٍٛ كعايم . عهٗ انغًُح ٔاأليشاض انًصاحثح نٓا

. نفشظٛحتًضٚذ يٍ انذساعاخ إلثثاخ ْزِ ا: األٚعٛح ٔ ذصهة انششاٍٚٛ ٔ نزا، ٕٚصٗ
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ماسيه الشياضيت مخىسطت القىة علي مسخىي الغيسفاحيه بمصل الذم في ومىرج حأثيش الج

 السمىت لزكىس الجشران

أحمذ بهاء الذيه عبذ هللا، عضة عبذ الشحمه يىسف مجاهذ، سوذا صالح جمعت، ششيه فخحي السيذ 

 حسيه

 خايعح انضقاصٚق-كهٛح انطة انثشش٘  -قغى انفغٕٛنٕخٙ
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انًصاحثح نٓا ٔٚعرثش  يعاعفاخٚفشصانُغٛح انذُْٗ انعذٚذ يٍ انٓشيَٕاخ راخ انصهح تانغًُح ٔال

يًاسعح انرًاسٍٚ انشٚاظٛح ذحغٍ يٍ يشكالخ انغًُح ٔنٓا ذأثٛش  إٌ. انفٛغفاذٍٛ ْٕ أحذ ْزِ انٓشيَٕاخ

أخشٚد ْزِ انذساعح نثٛاٌ  نزنك.عهٙ يغرٕ٘ انٓشيَٕاخ انرٗ ٚفشصْا انُغٛح انذُْٙ ٔيُٓا انفٛغفاذٍٛ 

إيكاَٛح ٔخٕد عالقح تٍٛ يغرٕ٘ انفٛغفاذٍٛ ٔانغًُح ٔانعٕايم انرٗ ذؤدٖ إنٙ ذصهة انششاٍٚٛ ٔذأثٛش 

. ياسعح انرًاسٍٚ انشٚاظٛح عهٗ كم يُٓىو

: مىاد وطشق البحث

: ذى اعرخذاو عذد أستعٍٛ يٍ ركٕس اندشراٌ انثٛعاء انثانغح ٔانرٙ ذى ذقغًٛٓا إنٗ يدًٕعرٍٛ يرغأٚرٍٛ

ٔذشًم عششٍٚ خشراً أغعًد تطعاو عاد٘   : المجمىعت راث الىصن الطبيعي

غعاو عانٙ انذٍْ   ٔذشًم عششٍٚ خشراً أغعًد ب: المجمىعتالبذيىت

يدًٕعح ظاتطح نى ذًاسط انشٚاظح )ٔقغًد كم يًُٓا إنٗ يدًٕعرٍٛ فشعٛرٍٛ ذشًم عششج خشراٌ 

 (.ٔيدًٕعح ذًاسط انشٚاظح يرٕعطح انقٕج فٙ صٕسج عثاحح

يغرٕ٘  انفٛغفاذٍٛ، ذشكٛضاخ اندهٕكٕص، األَغٕنٍٛ، انذٌْٕ انثالثٛح ، : ٔفٙ كم ْزِ انًدًٕعاخ ذى قٛاط

ٔ انثشٔذٍٛ انًرفاعم فٙ يصم اندشراٌ تعذ رتحٓا فٙ َٓاٚح ( انكهٗ، يُخفط ٔعانٙ انكثافح)ٔل انكٕنغرش

. انردشتح ٔكزنك ذى حغاب يعايم كرهح اندغى ٔ يعايم حغاعٛح اندغى نألَغٕنٍٛ ٔيؤشش ذصهة انششاٍٚٛ 

: وخائج البحث

٘  انفٛغفاذٍٛ، األَغٕنٍٛ، ٔقذ أظٓشخ َرائح ْزِ انذساعح حذٔز اَخفاظا را دالنح إحصائٛح فٗ يغرٕ

انذٌْٕ انثالثٛح ، انكٕنغرشٔل يُخفط انكثافح ٔ انثشٔذٍٛ انًرفاعم فٙ يصم اندشراٌ ٔكزنك يعايم كرهح 

اندغى ، يعايم حغاعٛح اندغى نألَغٕنٍٛ ٔيؤشش ذصهة انششاٍٚٛ تًُٛا حذز اسذفاع را دالنح إحصائٛح 

را دالنح إحصائٛح فٙ يغرٕٖ األَغٕنٍٛ ٔ انكٕنغرشٔل عُذ فٗ انكٕنغرشٔل عانٗ انكثافح ٔ نى ٚحذز ذغٛشاً 

. يقاسَح انًدًٕعح راخ انٕصٌ انطثٛعٗ انرٗ ذًاسط انشٚاظح تانًدًٕعح انعاتطح راخ انٕصٌ انطثٛعٗ

ٔكزنك حذز اَخفاض رٔ دالنح إحصائٛح فٗ يغرٕ٘  انفٛغفاذٍٛ ٔ ذشكٛضاخ اندهٕكٕص ٔ األَغٕنٍٛ ٔ 

 ٔ انثشٔذٍٛ انًرفاعم فٙ يصم اندشراٌ ٔ يعايم( انكهٗ ٔ يُخفط انكثافح) سٔلانذٌْٕ انثالثٛح ٔ انكٕنغد


