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Abstract: Background: In regards to the increased prevalence of cardiovascular diseases (CVDs), various factors, 

including intercellular adhesion molecule-1 (ICAM-1), leptin, lipid profile, and body mass index (BMI) can be 

considered as major risk factors of these diseases. The purpose of this study was to investigate the effect of an 8-

week aerobic exercise on ICAM-1 levels, serum leptin levels, HDL/LDL ratio, and BMI in middle-aged women. 

Materials and Methods: Twenty-five healthy women in the age range of ± 3.25 to 42.26 with no past history of 

diseases participated in this quasi-experimental study. Further, 13 subjects were assigned as experimental group and 

12 as control group. The experimental group had 40-min cumulative aerobic exercise sessions three times a week for 

8 weeks. The exercises were aimed to raise their heart rate between 60 to 75% of their maximum heart rate. ICAM-1 

levels, serum leptin levels, HDL/LDL ratio and BMI were measured both before and after the exercises. Results: 

The result showed a significant decrease in ICAM-1 levels (p = 0.005), serum leptin (p = 0.008), HDL/LDL ratio 

and BMI (p = 0.001). An independent t-test was used to analyze the data. Discussions.: As the body ages the risk for 

cardiovascular disease and atherosclerosis increases, so regular aerobic exercise with its significant impact on the 

cardiovascular risk factor reduction can be a suitable tool for preventing the progression of these diseases, especially 

in the middle aged.  

[Hejazi SM, Yazdanian M, Boghrabadi V, Ghasemi M. The effects of aerobic exercise program on ICAM-1, 

leptin serum, LDL/HDL ratio and BMI in middle-aged women. J Am Sci 2024;20(12):246-252]. ISSN 1545-

1003 (print); ISSN 2375-7264 (online). http://www.jofamericanscience.org. 03 doi:10.7537/marsjas201224.03 
 
Keywords: aerobic exercise; leptin; HDL/LDL ratio; ICAM-1 

 

Introduction 

The inflammation in artery walls and the migration of 

monocytes into these areas are the most important 

factors of initiation and development of the processes 

of atheroma formation (1, 2, 3, and 4). Since the 

calling of leukocytes until the final development of 

atherosclerotic plaque, cellular adhesion molecules 

and inflammatory mediators play a pivotal role in the 

development of coronary artery disease (4, 5). Today, 

the positive correlation between the plasma 

concentrations of ICAM-1 which causes vascular 

inflammation with obesity, particularly central 

obesity (abdominal obesity), and triglycerides, as 

well as its negative correlation with plasma HDL 

cholesterol concentrations have been founded (6). 

Studies have also shown that exercise can 

significantly change these factors (7, 8). Some studies 

have reported 45 to 60% blockage in coronary 

arteries nourishing the heart even in young people. 

Thus, the process of atherosclerotic plaques in the 

inner lining of blood vessels grows at an annual rate 

of 0.86% (9, 10). About the effect of endurance 

training on lipid profile, some studies have reported 

the significant decrease in the blood lipid and 

lipoprotein levels (11, 12, and 12), and some others 

have reported the insignificant reduction of them (14, 

15). Therefore, perhaps more precise factors at 

cellular level, along with lipid factor, may better 

reveal the effect of exercises. One of the most 

sensitive cell markers for detecting the 

atherosclerotic plaque formation process in the 

endothelial cells is cell adhesion molecule (16, 17). 

Although lipid profile has long been considered an 

indicator of cardiovascular disease, reports suggest 

that some people with normal LDL-C and HDL-C 

had cardiovascular diseases (4).  

Increased LDL and decreased HDL cholesterol levels 

play an important role in the cardiovascular diseases, 

however evidence is accumulating that other factors 

such as cell adhesion molecules and proinflammatory 

cytokines which cause the endothelial function have 

been introduced as the new inflammatory markers 

playing a role in the cardiovascular diseases (19, 20). 

Atherosclerosis can be considered a chronic 
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inflammatory disease. The build-up of fatty deposits 

and other substances on the artery walls causes the 

arteries to become narrow, obstructing blood flow. 

The condition is called atherosclerosis. Improper 

eating habits, sedentary lifestyle, smoking and 

stimulants abuse are factors that contribute, at least in 

part, to atherosclerosis (21).  

 

Encoded by the obese (ob) gene, leptin is mainly 

secreted from adipose tissues and plays a key role in 

regulating body weight (22). High serum leptin level 

is one of the characteristics of obese people (23). As 

an independent risk factor for coronary heart diseases, 

elevated serum leptin is associated with poor 

performance of vascular wall (24). 

Recent evidence suggests that serum leptin is 

associated with the development of cardiovascular 

diseases, since it is in connection with defective 

fibrinogen, blood pressure, and calcification of blood 

vessel cells. Furthermore, (elevated) serum leptin 

concentration is connected with an increased risk of 

heart problems (25). Leptin serum also affects central 

nervous system, particularly the hypothalamus, 

decreases food intake, and stimulates increased 

energy consumption (26). It has been observed that 

leptin serum is positively correlated with indicators 

of obesity such as body fat mass (BFM) and body 

mass index (BMI). Food consumption can influence 

the leptin serum secretion as well (27). Since exercise 

is a tool for reducing obesity and its complications, if 

serum leptin levels are influenced by exercise, it may 

help justify the effect of exercises on obesity (27). 

Dunstan examined the effect of three-month and six-

month aerobic exercise training with the intensity of 

50 to 60% of maximum heart rate in obese men. 

Dunstan observed no change in serum lipoproteins 

(TC, LDL, and HDL) and cholesterol levels at either 

3 or 6-months exercise programs, though he found a 

reduction in body mass index (BMI) and waist-hip 

ratio (WHR) (29). Koumas (2003) also did a research 

on the middle-aged men and women. He classified 

the participants into three groups of high, medium, 

and low physical activity. Koumas, finally, observed 

that reduction in total cholesterol, LDL cholesterol, 

and triglyceride levels occurred in the active 

individuals, while their serum HDL cholesterol level 

was elevated (30). 

In relation to the effects of aerobic exercises on the 

levels of adhesion molecules ICAM-1, Wegg & et al. 

(2004) have conducted a research on postmenopausal 

women at risk for coronary artery disease. Subjects 

performed a 10-week exercise program, and 

ultimately their ICAM-1 level has been significantly 

reduced (31).In contrast, Marsh & et al. (2005) found 

no significant changes in adhesion molecules when 

they conducted a research on healthy men and 

women (32).Sabatier & et al. (2008) also carried out 

a research on healthy women assessing the changes 

in ICAM-1 and VCAM-1 levels after a 14-week 

aerobic exercise program. The study found no 

significant change in the (research) variables (33).  

In another study by Christopher & et al. (2006), men 

and women who smoked cigarettes participated in a 

12-week aerobic exercise program, and finally their 

plasma ICAM-1 levels and CPR significantly 

decreased (34).One of the researches on the changes 

in serum leptin levels was performed by Okazaki & 

et al. (1999). Their study investigated the effect of 12 

weeks of aerobic exercises (at 50% of maximal 

oxygen uptake) on lean and obese inactive women. 

The study observed reduction in body fat mass, body 

mass index (BMI), and leptin levels (35). In this 

regard, boghrabadi & et al. (2012) examined 12 

weeks of aerobic exercises on serum leptin levels in 

diabetic patients, and observed a significant reduction 

caused by these exercises (36). 

On the one hand, the increasing risk of cardiovascular 

disease with aging, on the other hand, the role of 

exercise in the prevention of atherosclerosis and 

progression of cardiovascular diseases, led the 

researchers to examine this subject whether or not 2 

months of aerobic exercise training has effect on 

ICAM-1 levels, serum leptin, HDL/LDL ratio and 

BMI in middle-aged women. 

Material and Methods 

Statistical population and the subjects 

The current research is a quasi-experimental and 

applied study. Statistical population of the research 

includes inactive middle-aged women at Mashhad 

University in the age range of ± 3.25 to 42.26. 

Twenty five volunteers were randomly selected and 

divided into two groups, i.e., experimental (13 

individuals) and control (12 individuals). It should be 

noted here that the subjects had no history or 

symptoms of specific diseases, such as diabetes, high 

blood pressure, cardiovascular diseases, and they also 

lacked a regular exercise.  

 

Exercise protocol 

The group that was subject of the experiment 

participated in a eight weeks program (3sessions a 

week and on average 40 minutes per session, with 60 

to 75 percent intensity of maximal heart rate) in 

aerobic exercises on Treadmill. The exercise intensity 

was controlled using polar heart rate monitor device 

(s625x). The control group was advised to avoid 

participating in any type of sports exercises during 

the eight weeks of the experiment. During training 

period, both group had their normal nutrition .  

Blood factors measurements 
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All subjects in both groups were referred to the 

laboratory at the same point in the day (8-10 a.m.), 

where the subjects had been fasting for 12 hours and 

had undertaken no physical activity 24 hours before 

the testing. In the laboratory, 20 ml. of blood was 

taken from each subject’s elbow vein. The samplings 

were conducted similarly before and after the 

exercises. The leptin concentrations measurement 

was performed by radio-immunoassay (RIA) method, 

using a diagnostic BioVendor kit made in Czech. For 

measuring ICAM-1  levels, the same method was 

used – a Gama counter device together with the 

eBioscience company made in the Australia. The 

measurement of lipid profiles levels was conducted 

through an auto analyzer biochemistry Selectra 

device, built by Mann Company that used the 

enzymatic method. 

 

Measuring the body mass index (BMI) 

The body composition analysis device, Tanita 

B_C418 model, was used for measuring body mass 

index and weight of the subjects. 

Statistical Analysis 

Research data was processed with the help of SPSS 

software, version 18 (SPSS Inc. Chicago Illinois, 

United States). The central trend indices and 

dispersion indices were shown through descriptive 

statistics. The Kolmogorov-Smrirnov test was used to 

review the data distribution types. For survey the 

effect of exercise training on selected factors on each 

group dependent t test was used and to compare 

pretest and post-test data means in each group, the 

statistical independent t test was used. All the 

statistical tests were performed at the 95 percent 

confidence level (p <0.05). 

 

 

Results 

 

Table 1: The effect of aerobic exercise training on selected factor's on both group 

p Exercise p Control Factor  

0.000 Pre test: 

54/36±10/45 

0.742 Pre test: 

48/17±17/6 

ICAM-1 

(Pg/ml)  

Post test: 

41/76±10/97 

Post test: 

49/49±17/74  

0.000 Pre test: 

36/09±12/53 

0.731 Pre test: 

39/05±12/7 

leptin 

  (pg/ml )  

Post test: 

26/73±10/89 

Post test: 

38/16±14/87  

0.000 Pre test: 

2/85±1/08 

0.276 Pre test: 

2/85±1/08 

LDL/HDL    

ml/dl) )  

Post test: 

3/02±1/34 

Post test: 

3/02±1/34  

0.005 Pre test: 

29/17±2/59 

0.124 Pre test: 

27/53±5/41 

Body mass 

index 

)2(Kg/m 

 

Post test: 

27/71±2/63 

Post test: 

27/29±5/44  

* Significance level (p <0.05)                 

According to the type of study and in order to examine the impact of exercise on each of these factors in the two 

groups, paired sample t-test was used. Table 1 shows that the two-month exercise program had no significant effect 

on the control group who had no regular physical activity. While a two-month training program in experimental 

group caused a significant reduction in all the considered factors. 

 

 

 

http://www.jofamericanscience.org/
http://www.jofamericanscience.org/
mailto:editor@americanscience.org


Journal of American Science 2024;20(12)                    http://www.jofamericanscience.org       JAS  

 

http://www.jofamericanscience.org           editor@americanscience.org 249 

 

 

Table 2: compartment of the aerobic exercise training between control and experimental group 

p t 
Mean 

differences 
P covariance F variable 

0.005 3.46 13.912 0.026 5.642 
ICAM-1 

(Pg/ml) 

0.008 2.907 8.467 0.421 0.761 
leptin 

  (pg/ml ) 

0.001 4.72 0.633 0.934 0.007 LDL/HDL    ml/dl) ) 

0.001 3.25 1.22 0.431 0.036 
Body mass index 

)2(Kg/m 

 

 

According to the results of table 1, independent t-test 

was used to compare the effects of regular exercise 

program between the two groups of control and 

experiment. Results of the table 2 have shown that 

exercise has caused significant differences in all 

factors between the two groups. In other words, the 

experimental group who undertook regular aerobic 

exercise for 8 weeks had a significant reduction in 

cardiovascular diseases as compared with control 

participants. 

 

Discussion 

In recent years, the relationship between vascular 

inflammation factors and coronary heart failure has 

been known. Adhesion molecules cause adhesion 

between cells and proteins and they are effective in 

the development of atherosclerotic plaque. An 

elevated level of intercellular adhesion is known to 

increase the risk of coronary artery disease (5). 

Research evidence suggests that less mobility is the 

major factor in the development of weight gain and 

obesity, and that an exercise program can bring major 

changes in weight and body composition (29). The 

results of this study showed that eight weeks of 

cumulative aerobic training program significantly 

reduced the ICAM-1 level, leptin serum, and 

HDL/LDL ratio. Adamopoulos & et al. (2001) have 

reported that endurance exercises (70 - 80% of 

maximum heart rate) leads to significant decrease in 

the levels of ICAM-1 (2). It should be pointed out 

here that aerobic exercises with such intensity can 

effectively reduce the impact of this factor. 

Zoppini (2006) observed decrease in this factor after 

6 months of moderate intensity exercise training 

program. After performing exercises at different 

intensities, Simpson (2006) concluded that trainings 

with 60% maximal heart rate optimally reduced 

ICAM-1 levels (38).The research of Marsh reported 

no change in the levels of intercellular adhesion 

molecule-1 (ICAM-1) (32). The medium or low 

intensity could be the reason. Besides, the study was 

conducted on healthy men and women. Hemmat 

(2006) also reported no change (39). He has done his 

research on men and women who smoked cigarettes, 

while it has been noted in researches that smoking 

cigarettes increase ICAM-1 level and other 

inflammatory factors (21). It can be stated that 

despite doing exercises, the inflammatory factor does 

not decrease as smoking cigarettes elevates 

it.Sabatier (2008) likewise observed no changes in 

the level of ICAM-1 in his subjects after 14 weeks of 

aerobic exercises (33). He presumed that the intensity 

of the exercises was not enough to exert a significant 

impact. 

One of the most important results of this study is the 

significant reduction (p = 0.008) of leptin levels in 

the aerobic exercise group, compared to the control 

group. Considering the duration and intensity of 

performed exercises, the results of this study were 

consistent with many researchers, including Kumru et 

al (2005) (40), boghrabadi et al (36) and Oliveet al. 

(2001)(41). This would seem to imply that long-term 

exercise with moderate intensity leads to significantly 

decreased serum leptin concentrations. Despite the 

results obtained in this study, when Kraemer 

(2003)(42) reviewed the influence of intermittent 

exercises for progressive intensity effects on the 

leptin levels of individuals, no significant changes 

were observed. On the other hand, Zaccaria et al 

(2002) (43) studied the effects of three endurance 

races on the leptin concentrations of 45 males, each 

of whom had participated in one of the three races. 

The results showed that only long-term endurance 

exercises, that required large energy consumption, 

were causing significantly reduced serum leptin 

levels, and no significant decrease was observed in 

half-marathon running and Nordic skiing. 

 

Since the serum leptin concentrations may be a 

reflection of the size of fat cells (44), some 
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researches have indicated that the change in leptin 

levels is an indirect result of exercise, which can be 

obtained by reducing body fat mass (45). 

Because of the significant decrease in leptin levels as 

a result of these exercises, it can be concluded that 

reducing adipose tissues by doing aerobic exercises 

causes low leptin levels, resulting in dropped serum 

leptin concentrations. Ultimately, the changes in 

leptin concentration mostly focus on its original 

manufacturer cell, namely adipose tissue, while one 

of the reasons for increased serum leptin 

concentrations is inability of leptin to pass through 

the blood-brain barrier to reach the hypothalamus 

(46). After 8 weeks of aerobic exercise program, 

LDL declined, while HDL increased. LDL/HDL ratio 

also decreased. The increase in HDL after the 

exercise training program was very significant. Thus, 

with the increase in HDL, the above ratio has been 

reduced. The influence of exercises was mostly on 

HDL in this research, and the increase in HDL was 

greater than the decrease in LDL. The significant 

reduction of LDL in this research is probably due to 

the lack of control on the subjects’ diet. This factor is 

one of the limitations of the study. It can be said that 

in order to decrease LDL, the low-fat diet is also 

important along with the exercises and physical 

activity.  

 

Conclusion 

Aerobic exercises can be a suitable method to reduce 

body weight and fat. It reduces LDL/HDL ratio, the 

increase of which is one of the causes of 

cardiovascular diseases. Furthermore, these exercises 

decrease ICAM-1 level, which is one of the risk 

factors for cardiovascular disease. Aerobic exercises 

increase muscle capacity to use fat, which has also a 

crucial role on the regulation of leptin levels. All 

these factors contribute greatly to the development 

and progression of cardiovascular diseases.  

 

Acknowledgements: 

we would like to dr jalalian who work together me 

for scientific writing guidance. 

 

Corresponding Author: 

Vahdat Boghrabadi, Department of physical 

education, Mashhad branch, Islamic Azad 

University, Mashhad, Iran. 

Phone number:+98.9151029231 

E-mail: vahdat.boghrabadi@gmail.com  

 

References 

1. Abramson JL and Vaccario V. Relationship 

between physical activity and inflammation 

among apparently healthy middle aged and 

older us adults. Arch intern med 2002; 

162(11):1286-1292. 

2.  Adamopoulos SJ, Parissis J, Kroupis C, 

Georgiadis M, Karatzas D,Karavolias  G& etal. 

Physical training reduces peripheral marker of 

inflammation in patients with chronic heart 

failure. Eur heart Journal 2001; 22(9):791-797. 

3.  Afzalpour ME, Gharakhanlou R, Gaeini A.A, 

Mohebbi H ,Hedayati M, Khazaei M. The 

effects of aerobic exercises on the serum 

oxidized LDL and total antioxidant capacity in 

non-active men. CVD prevention and Control 

2008; 3:77-82. 

4.  Piro M, Giubilato G, Pinnelli M, Giordano 

Sciacca P and  Biasucci LM. Endothelium and 

inflammation, pan mine run. Med 2005; 274:25-

80. 

5.  Libby P, Ross R. Atherosclerosis and coronary 

artery disease. Lippincott-Ravern Philadelphia 

1996; 585-595. 

6.  Goto C, Higashi Y, kimura M,  Noma K, Hara K, 

Nakagawa K and et al.Effect of different 

intensities of exercise on endothelium-

dependent vasodilatation in humans:Role of 

endothelium-dependent nitric oxide and 

oxidative stress. Circulation 2003; 108:560-535. 

7.  Parissis J, Filippatos G, Nikolaou V, 

Adamopoulos S. Cytokines and anti cytokine 

therapeutic approaches to chronic heart failure. 

Eur Journal intern Med 2002; 13(6):356. 

8.  Wegge JK, Roberts CK, Ngo TH, Barnard RJ. 

Effect of diet and exercise intervention on 

inflammatory and adhesion molecules in 

postmenopausal women on hormone 

replacement therapy and at risk for coronary 

artery disease. Metabolism 2004; 53:377-381. 

9  Steinberger J, Daniels SR. Obesity, insulin 

resistance, diabetes and cardiovascular risk in 

children. Circulation 2003; 107:1448-53. 

10.  Miller D.K, Allen T.E.Fitness a lifetime 

commitment. 2 ND edition, Surjeet Puplications 

Delhi 1989. 

11. Kritchevsky S B, Cesari M, Pahor M. 

Inflammatory markers and cardiovascular health 

in older adults. Cardiovascular research 2005; 

66:265-275. 

12.  Donovan G, Owen A, Bird S.R, Kearney EM,  

Nevill A M, Jones D and et al. Changes in 

cardio respiratory fitness and coronary heart 

disease risk factors following 24 Wk of 

moderate – or high – intensity exercise of equal 

energy cost. Journal Appl Physiol 2005; 

98(5) :1619-1625. 

13.  Durstine J.L and Hakell W.L. Effects of exercise 

on plasma lipid and lipoproteins. Exec. Sport 

Sci.Rev 1994; 22:477-521. 

http://www.jofamericanscience.org/
http://www.jofamericanscience.org/
mailto:editor@americanscience.org
mailto:vahdat.boghrabadi@gmail.com
http://circ.ahajournals.org/search?author1=Kensuke+Noma&sortspec=date&submit=Submit
http://jap.physiology.org/search?author1=Alan+M.+Nevill&sortspec=date&submit=Submit
http://jap.physiology.org/search?author1=Alan+M.+Nevill&sortspec=date&submit=Submit


Journal of American Science 2024;20(12)                    http://www.jofamericanscience.org       JAS  

 

http://www.jofamericanscience.org           editor@americanscience.org 251 

14.  Kraus W E, Houmard J A, Duscha B D, 

Knetzger K J, Wharton M B, McCartney J S and 

et al .Effects of the amount and intensity of 

exercise on plasma lipoproteins”. NEngl Journal 

2003; Med. 347:1483-1462. 

15.  Eliakim A, Makowski G.S, Brasel J.A, Cooper 

D.M. Adiposity, Lipid levels ,and brief 

endurance training in nonobese adolescent 

males. Journal Sports  2000; Med, 21(5):332-7. 

16. Saxton JM, Zwierska I, Hopkinson K, Espigares 

E, Choksy S, Nawaz S and et al. Effect of 

upperlower limb exercise training on circulation 

soluble adhertion molecules, hs-CRP and stress 

protein in pasint with cladication. 

EuropeanJournal of Vascular and Endovascular 

Surgery 2008. 35(5):607-613. 

17. Ito H, Ohshima A, Inoue M, Ohto N, Nakasuga K, 

Kaji Y and et al. Weight reduction decreases 

soluble cellular adhesion molecules in obese 

women. Clin Exp Pharmacol Phsiol 2002; 

29:399-404. 

18.  Halverstadt A, Phares DA, Roth S, Ferrell RE, 

Goldberg AP, Hagberg JM. Interleukin-6 

genotype is associated with high- density 

lipoprotein cholesterol responses to exercise 

training”. Biochimica et Biophysica Acta 2005; 

1734: 143-151. 

19. Black GJ, Ridker PM. Novel clinical markers of 

vascular wall inflammation. Circ Res 2001: 

89:763-771. 

20.  witkowska AM. Soluble ICAM-1: A marker of 

vascular inflammation and lifestyle”. Cytokine 

2005: 31(22) :127-134. 

21.  Anna Maria, Witkowska AM. Soluble ICAM-1: 

A marker of vascular inflammation and lifestyle 

2004 31:127-134. 

22.  Kraemer K.K, Chu H, Castracane V.D. Leptin 

and exercise. Experimental Biology and 

Medicine 2002; 227:701- 708. 

23  Franklin S.S. Arterial stiffness and hypertension: 

a two way street? Hypertension 2005; 45: 349. 

24.  Cook J.P, oka R.K. Does leptin cause vascular 

disease? Circulation 2002; 106:1904-1905. 

25. Darleen A, Sandoval S, Davis N. Leptin 

Metabolic Control and Regulation. Journal of 

Diabetes and its complications 2003; 17:108-

113. 

26. Andersen PH, Kristensen K, Pedersen SB, 

Hjøllund E, Schmitz O, Richelsen B. Effects of 

long term total fasting and insulin on ob gene 

expression in obese patients. European Journal 

of Endocrinology 1997; 137: 229-233.  

27. Baltaci AK, Ozyurek K, Mogulkoc R, Kurtoglu E, 

Ozkan Y, Celik I. Effects of zinc deficiency and 

supplementation on the glycogen contents of 

liver and plasma lactate and leptin levels of rats 

performing acute exercise. Biologial Trace 

Element Research 2003 ۹۶: ۲۲۷ ۲۳۶ .  

28. Javier Go, Ambrasia M,  Salvador J, Jose A, 

Josune O, Jokin D I and et al. Involvement of 

leptin in the Association Between Percentage of 

body fat and Cardiovascular Risk Factors. 

Clinical Biochemistry 2003; 35: 315-320. 

29.  Dunstan DW, Daly RM, Owen N, Jolley D , 

Courten M D, Shaw J and et al.High Intension 

Resistence training improve glycom, controline 

older patients zimmetp. Diabetes Care. 2002 

Oct;25(10):1729-36. 

30.  Skoumas J, Pitsavos C, Panagiotakos DB, 

Chrysohoou C, Zeimbekis A, Papaioannou I  

and et al. physical activity and other lipid levels in 

men and women from the ATTICA study. Lipid 

health Dis 2003, 2(1):3. 

31.  Wegge J.K, Robers C.K, Barnard R.J. effect of 

diet and exercise intervention on inflammatory 

and adhesion molecules in postmenopausal 

women on hormone replacement therapy and at 

risk for coronary artery disease, Metabolism 

2004 Mar;53(3):377-81. 

32.  Marsh SA, Coombes JS. Exercise and the 

endothelials cell. International Journal of 

Cardiology 2005; 99: 165-169 . 

33.  Sabatier M.J, Schwark E.H, Lewis R, Sloam G & 

etal.  Femoral artery remodeling after aerobic 

exercise training without weight loss in women. 

Dynamic Medicine 2008. 7:13. 

34.  Christopher J.K, Hame T.T, Prapavessis H, Chris 

Bald J , Schoenbeck U, Ameratunga R and et al. 

Effects of exercise training on 5 inflammatory 

markers associated with cardiovascular risk. 

American heart  Journal 2006; 151(2): 367. 

35.  Okazaki T, Himeno E, Manri H, Ogata H, Ikeda 

M. Effects of mild aerobic exercise and mild 

hypocaloric diet on plasma leptin in sedentary 

females. Clin Exp Pharmacol Physiol 1999; 

26:415-420. 

36.  Boghrabadi V, Hejazi S M, Sanian H, 

Hoseinzadeh A, Motejaded R, Sardar M A, and 

et al. The Impact of Regular Aerobic Exercise 

on the Levels of Leptin, Fasting Blood Glucose, 

Insulin and Insulin Resistance in Patients with 

Diabetes Mellitus Type 2. Life Sci J 

2012;9(3):944-949.  

37.  Zoppini G, Targher G, zamboni C, Venturi C ,   

Cacciatori V, Moghetti P and et al. Effects of 

moderate-intensity exercise training on plasma 

biomarkers of inflammation and endothelial 

dysfunction in order patients with type 2 

diabetes. Nutrition, Metabolism & 

Cardiovascular Disease 2006; 16:543-549. 

38.   Simpson, R.J, Florida- James GD, Whyte GP, 

Guy K. The effects of intensive, moderate and 

http://www.jofamericanscience.org/
http://www.jofamericanscience.org/
mailto:editor@americanscience.org
http://www.ncbi.nlm.nih.gov/pubmed?term=Ito%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohshima%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Inoue%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohto%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakasuga%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaji%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12010183
http://www.ncbi.nlm.nih.gov/pubmed?term=Halverstadt%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Phares%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferrell%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Goldberg%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Hagberg%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15904871
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Kristensen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Pedersen%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Hj%C3%B8llund%20E%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Schmitz%20O%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Richelsen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=9330585
http://www.ncbi.nlm.nih.gov/pubmed?term=Baltaci%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozyurek%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=Mogulkoc%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurtoglu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozkan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=Celik%20I%5BAuthor%5D&cauthor=true&cauthor_uid=14716102
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dunstan%20DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Daly%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Owen%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jolley%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/12351469
http://www.sciencedirect.com/science/article/pii/S0939475305001742
http://www.sciencedirect.com/science/article/pii/S0939475305001742


Journal of American Science 2024;20(12)                    http://www.jofamericanscience.org       JAS  

 

http://www.jofamericanscience.org           editor@americanscience.org 252 

downhill treadmill running of human blood 

lymphocytes expression the adhesion activation 

molecules CD54 (ICAM-1). 2006 CD18 

(B2integrin) and CD53. 

39.  Hammett CJK,  Prapavessis H, Baldi JC, Varo N ,  

Schoenbeck U, Ameratunga Rand et al. Effects 

of exercise training on inflammatory markes 

associated with cardiovascular risk. American 

Heart J 2006; 151(2), 367. 

40. Kumru S , Ozmerdivenli R , Aydin S, Yasar 

A,Kilic N, Parmaksiz C et al. Effects of regular 

physical exercise on serum leptin and androgen 

concentrations in young women. J Men's Health 

and Gender 2005, Vol. 2, No. 2, pp. 218–222. 

41. Olive JL and Miller GD. Differential effects of 

maximal- and moderate-intensity runs on 

plasma leptin in healthy trained subjects. 

Nutrition 2001 ;17: 365–369. 

42.  .Kraemer RR, Aboudehen KS, Carruth AK, 

Durand RT, Acevedo EO, Hebert EP et al. 

Adiponectin responses to continuous and 

progressively intense intermittent exercise. Med 

Sci Sports Exerc 2003; 35: 1320–1325. 

 

43.  Zaccaria M, Ermolao A, Roi GS, Englaro P, 

Tegon G, and Varnier M. Leptin reduction after 

endurance races differing in duration and energy 

expenditure. Eur J Appl Physiol 2002; 87: 108–

111. 

44.  Alfonso Leal-Cerro ,Juan M. Flores ,Marilo 

Rincon ,Francisco Murillo  , Pujol M, Garcia-

Pesquera F and etal. Prevalence of 

hypopituitarism and growth hormone deficiency 

in adults long- term after severe traumatic brain. 

Clin Endocrinol (Oxf) 2005; 62(5): 525-532. 

45.   Pinto RA, Arredondo SM, Bono MR, Gaggero 

AA, Díaz PV. T helper 1/ T helper 2 cytokine 

imbalance in respiratory syncytial virus 

infection is associated with increased 

endogenous plasma cortisol. Pediatrics 2000; 

117(5): 938-940. 

46.  Hansson G K. Inflammation, atherosclerosis and 

coronary artery disease. New England Journal 

of Medicine 2005; 352: 1685-95. 

 

 

 

 

9/6/2024 

http://www.jofamericanscience.org/
http://www.jofamericanscience.org/
mailto:editor@americanscience.org
http://www.sciencedirect.com/science/article/pii/S0002870305007945
http://www.sciencedirect.com/science/article/pii/S0002870305007945
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pinto%20RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arredondo%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bono%20MR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaggero%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaggero%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D%C3%ADaz%20PV%22%5BAuthor%5D

