
 
 

  

 

 :  
  

  

       

 

25/10/1392 20/12/1392  

 

 
  :                      

       .                    

   

     :                       .      

 )   -            (        )      

             (               

 .              HbA1c       . 

      HOMA-IR  .  

 :                 )/ p(      

       )/p=  (     HbA1c             

  )/p<.(   

 :                         

       .  

  :        

  

  -  

  

 :      :  

Email: a.tofighi@mail.urmia.ac.ir 

  

                                                
         )  

        

            

          

 Atherosclerosis  

 Syndrome metabolic  

  

        

           

          

       )(.    

 ) .( 

      

) (

.( 



     
 

  

            

             

           

 IL-6 TNF- CRP        

           

         

        )(

 

  ) .(

  

 )(

 )(

  ( )

   

 

   

   

 )(   

   .  

(

   

  

  .(

  

 

    

 

                                                
1Visfatin 
2 Endocrine 
3 Paracrine 
4 lipogenic 
5 Pro-adipogenic 
6 Pre-adipocyte 

 ) .(

 ) 

 ( 

 )(

 )  -

 ( 

 .(

  ) 

  (

 

 .(

   .  

    - 

  

 .( 

 

   

)HbA1c(  .(

   

  

)– ( 

 .

  .

 

 

.  

  

   

   .

                                                
7 Reserve heart rate 
8 1 repetition maximum 
9 Glycosylated hemoglobin 



 : ...   
 

  

 

   )   

/ ±/  BMI( 

/±/  (

  .

           

           

   -         

      . 

PAR-Q()(  

  

     ) 

 (   )   (  

 )  (    

 

 

   

     

 

 

 .( 

    

  

   :

 .  ) / 

 () /  (

     

       .

    

  )  (

                                                
1 Body mass index 
2 physical activity readiness questionnaire 
3 Metformin 
4 Glibenclamide 
5 Atorvastatin  
6 Food Processor 2 (FP2) 
7 Seca, Germany 

)   (WHR( 

 .    

   )      ( 

    RH.15.9LB   

          

.(  

    :    

          

     .    

            

  .          

 BT,Human visfatin Elisa Kit     

  E0025Hu       

%CV<    % CV<   . 

   

Roche Elecsys2010   .

          

Roche integra400   

 .       

   Roche   

HOMA-IR    

HOMA – IR =  (mmol/l) × U/ml) / /  

 :  

  /  

)Impulse   PT300B( 

  

 - 

- 

-  - 

-  .(

  

 .

)1RM)((  )

×})+{( /= (     

                                                
8 Waist-hip ratio 



     
  

  

    -

 

 -  .

   - 

  .

   

  . 

 :  

  : 

  

)   .      

           

       

    

 :

 -

    

    

    

    

  .  

SPSS   . 

/ p<   

  

   

   

   

 

   

  . 

                                                
1 Bench press 
2 shoulder press 
3 Standing cable curl with rope 
4 Rope press down 
5 leg pess 
6 leg extension 
7 leg flexion 
8 Abdominal  
9 Back extension 
10One Sample Kolmogorov Smirnov test 
11 Paired t test   
12 One-way ANOVA 
13 Post Hoc tukey test 

 

   

   

   BMI 

   

  

    .

WHR  

  .

 HbA1c 

  .

  

 

 

  .

 

    

 .

  

   .

     

  .

  BMI 

    .

WHR  

    

   . 

  HbA1c  

 

 

    



     
 

  

 ):(           )  ± ( 

  

  

        P value 

       

)   /±/  /±/  /±/  /  

) cm(  /±/  /±/  /±/  /  

) kg(  /±/  /±/  /±/  /  

   )kg/m2(  /±/  /±/  /±/  / 

  /  /±/  /±/  /±/  /  

  /±/  /±/  /±/  /  

HbA1c /±/  /±/  /±/  /  

)   /±/  /±/  /±/  
*

/  

 *   /   

  
 ):(                      

            P    P   

          

kg(    

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/-  

/  

/  

/  

/  

  

  

            

 

)kg/m2(  

  

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/-  

/  

/  

/  

/  

            

 (%)    

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/-  

/  

/  

/  

/  

            

   

 

  

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/ -  

/±/-  

/  

/  

/  

/  

            

HbA1c(%)  

 

  

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/ -  

/±/-  

/±/ -  

/  

/  

/  

/  

            

  

 mg/dl)(  

  

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/-  

/  

/  

/  

/  



     
  

  

) (  

  

IU/mlµ(  

  

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/  

/±/-  

/  

/  

/  

/  

            

     

  

  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/-  

/±/-  

/  

/  

/  

/  

            

  

ng/dl)(  

  

  

  

 /±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/  

/±/-  

/±/  

/  

/  

/  

/  

            

 )(kcal    

  

  

±  

±  

 ±  

±  

±  

±  

±  

±  

±  

/  

/  

/  

 

/  

         

 p             )  / p(.   

  

 ):(      

         

  

  

  

          

       

  kg(  *  

  

/       /  

  

/  

  )kg/m2(

  *  

/      /  /  

     *  

  

/      /       /  

    *  

  

/      */  /  

 HbA1c%  *  

 

/      /    *  /  

  mg/dl(  *  

 

/      /    *  /  

  

  

/      */    *   /  

  ng/dl(  *  

  

/      */  /  

      
*   / p  

   



     
 

  

  
 

  

   

     . 

          

           

    /      

             

          

           

            

   ( .     

         

  

  

 

    . 

(

  

 .( 

           

            

          WHR 

           

           

           WHR 

   

 

 

   .(

  

 

WHR  .(

  

   

                                                
1 Autocrine/Paracrine 
2 Endocrine 

 (

   

   

    

/   

(

WHR  .HbA1C 

 

HbA1c 

     

           

    HbA1c  )(  

      

HbA1c 

 .(HbA1c 

   

)/ ±/  =HbA1c(   

 ) /±/ =HbA1c (   

 HbA1c 

 HbA1c 

)  .(  (

)   (

   

     

           

            

       

 )(           

         

 )(          

           

  (.  

   

)  

 ( 

                                                
3 Hyperglycemia 



     
  

  

 

  .  

   .

  

 

  

 
References: 
1. Cooper Z, Fairburn CG. A new cognitive 

behavioural approach to the treatment of obesity. 

Behav Res Ther 2001; 39(5): 499-511. 

2. Rosch PJ. Guidelines for diagnosis and treatment 

of high cholesterol. JAMA 2001; 286(19): 2401-2. 

3. Hu G, Rico-Sanz J, Lakka TA, Tuomilehto J. 

Exercise, genetics and prevention of type 2 

diabetes. Essays Biochem 2006; 42: 177-92. 

4. Praet  SFE,  Loon  LJC.  Exercise  therapy  in  type  2  

diabetes. Diabetologia 2009; 129(38): 592-605.   

5. Trayhurn P, Wood IS. Adipokines: inflammation 

and the pleiotropic role of white adipose tissue. Br 

J Nutr 2004;92(3):347–55. 

6. Fukuhara A, Matsuda M, Nishizawa M, Segawa 

K,  Tanaka  M,  Kishimoto  K  et  al.Visfatin:  a  

protein secreted by visceral fat that mimics the 

effects of insulin. Science 2005; 21: 426-30. 

7. Haider DG, Schaller G, Kapiotis S, Maier C, 

Luger A, Wolzt M. The release of the 

adipocytokine visfatin is regulated by glucoseand 

insulin. Diabetologia 2006; 49(8): 1909-14. 

8. McGlothlin JR, Gao L, Lavoie T, Simon BA, 

Easley RB, Ma SF, et al. Molecular cloning and 

characterization of canine pre-B-cell colony-

enhancing factor.Biochem Genet 2005; 43: 127-

41. 

9. Aller R, De Luis D, Izaola O, Sagrado MG, Conde 

R, Velasco M, et al. Influence of visfatin on 

histopathological changes of non-alcholic fatty 

liver disease. Dig Dis Sci 2009; 54(8): 1772-7. 

10.  Dubnov G, Brzezinski A, Berry EM. Weight 

control and the management of obesity after 

menopause: the role of physical activity.The 

Maturitas 2003; 44: 89-101. 

11. Umpierre  D,  SchaanB,  Ribeiro  P,  Kramer  C,  

Leitao C, Gross J, et al. Physical activity advise 

only or structured exercise training and 

association with HbA1C levels in type 2 diabetes: 

A systematic review and meta-analysis. JAMA 

2011; 305(17): 1790-9. 

12. Winnick JJ, Gaillard T, Schuster DP. Resistance 

training differentially affects weight loss and 

glucose metabolism of white and African 

American patients with type 2 diabetes mellitus. 

Ethn Dis 2008; 18: 152-6. 

13. Eves ND, Plotnikoff RC. Resistance training and 

type 2 diabetes. Diabetes Care 2006; 29: 1933-

1941.  

14.  Haus JM, Solomon TP, Marchetti CM, Oleary 

VB, Brooks LM, Gonzalez F, et al. Decreased 

visfatin after exercise training Correlates with 

Improved Glucose Tolerance. Med Sci Sports 

Exerc 2009; 41(6): 1255-60.  

15.  Choi  KM,  Kim JH,  Cho  GJ,  Baik  SH,  Park  SH,  

Kim SM. Effect of exercise training on plasma 

visfatin and eotaxin levels. Eur J Endocrinol 2007; 

157: 437-42. 

16.  G Erdem, M I Naharci, A Demirtas, C N Ercin, S 

Tapan, I Tasci, et al. Therapeutic lifestyle change 

intervention in metabolic syndrom decreases 

plasma visfatin levels. Anatol J Clin Investig 

2008; 2(2): 58-62.  

17. Saghebjoo M, Dastigerdi S, Afzalpour M E, 

Hedayati M. Effects of aerobic and resistance 



 : ...   
 

  

training on plasma visfatin levels in overweight 

women. Koomesh 2012; 13(2): 225-32. (Persian) 

18. Jorge  ML,  Oliveira  V,  Resende  N,  Paraiso  LF,  

Calixto A, Diniz AL et al. The effect of aerobic, 

resistance, and combined exercise on metabolic 

control, inflammatory markers, adipocytokines, 

and muscle insulin signaling in patients with type 

2 diabetes mellitus. Metabolism: Clin experim 

2010; 60: 1244-52. 

19. Thomas S, Reading J, Shephood R. Revision of 

the physical activity readiness questionnaire (Par 

– q). Canadian J sport Sciences 1992; 17(4): 338. 

20. Shirinzade M, Shakerhoseini R, Hoshyarrad A. 

nutrient value and adequacy of consumed meal in 

patient with type II diabetes. Iran J Endocrinol 

Metab 2009; 11(1): 25-32.  

21. Jackson AS, Pollock ML, Ward A. Generalized 

equations for predictiny body density of women. 

Med Sci Sports Exerc 1980; 12: 175-82. 

22. Robergs RA, Landwehr R. The surprising history 

of  the  ‘HR  max  =  220  –  age’  equation.  J  Exerc  

Physiol online 2002; 5(2): 1-16.  

23. Maud PJ, Foster C. Physiological assessment of 

human fitness 2nd ed.Canada: human kinetics; 

2006. 

24. Sethi JK, Vidal-Puig A. visfatin: the missing link 

between intra-abdominal obesity and diabetes?. 

Trends in Molecular Medicine 2005; 11: 344-7. 

25. Berndt J kloting N  kralisch S Kovacs P, 

Fasshauer M, Schön MR, et al. Plasma visfatin 

contration and fat depot-specific 

mRNAexpression in humans. Diabetes 2005; 54: 

2911-6. 

26. Brema I, Hatunic M, Finucane F, Burns N, Nolan 

JJ, Haider D, et al. Plasma visfatin is reduced after 

aerobic exercise in early onset type 2 diabetes 

mellitus. Diabetes Obes Metab 2008; 10: 600-2. 

27. Marwic TH, Hordem MD, Miller T, Chyun DA, 

Bertoni AG, Blumenthal LS, et al. Exercise 

training for type 2 diabetes mellitus: impact on 

carduvascular 2009; 119(25): 3244-62.  

28. Bo S, Ciccone G, Baldi I, Gambino R, Mandrile 

C, Duraz zo M, et al. Plasma visfatin 

concentrations after a lifestyle intervention were 

directly associated with inflammatory markers. 

Nutr Metab Cardiovasc Dis 2009; 19: 423-30. 

29. Reid  RD,  Tolloch  HE,  Sigal  RJ,  Kenny  GP,  

Fortier M, MCDonnel, et al. Effects of aerobic 

exercise, resistance exercise or both on patients – 

reported health Status and well- being in T2DM 

mellitus: randomized trial. Diabetogia 2010; 53: 

632-40. 

30. Sigal  RJ,  Kenny  GP,  Boule  NG,  Wells  GA,  

Prud’homme D, Fortier M, et al. Effects of 

aerobic training, resistance training or both on 

glycemic control in type 2 diabetes. Ann Intern 

Med 2007; 147: 357-69.   

31. Zhu J, Schott R, Liu B, Liu C, Shen Q, Wang X, 

et al. Intensive glycemic control lowers plasma 

visfatin levels in patients with type 2 diabetes. 

Horm Metab Res 2008; 40: 801-5. 

32. Wen Y, Wang HW, Wu J, Lu HL, Hu XF, 

Cianflone K. Effect of fatty acid regulation on 

visfatin gene expression in adipocytes. Chin Med 

J (Engl) 2006; 119: 1701-8.  



 The Journal of Urmia University of Medical Sciences, Vol. 25(2), April 2014 
 

  

Original Article 
 

PLASMA VISFATIN LEVELS IN WOMEN WITH TYPE 2 DIABETES: 
COMPARE THE EFFECT OF AEROBIC AND RESISTANCE 

TRAINING 
 

Asghar Tofighi1, Saba Hamzezadeh2, Alireza Mehdizadeh3, Mohammadreza Zolfaghari4. 
 

Received: 15 Jan, 2014; Accepted: 11 Mar, 2014 
Abstract 
Introduction: visfatin is a protein with insulin-like functions that secretes from adipose tissue and has 
been linked to obesity and insulin resistance, but the effect of exercise training on visfatin levels is 
unknown. The purpose of study was to compare the effect of aerobic and resistance training on plasma 
visfatin levels in type 2 diabetic women. 
Material and Methods: 45 women with type 2 diabetes were selected by purposive sampling and 
subjects were randomly assigned in 3 groups.15 subject participated in an aerobic training (3 
days/week, 20-50 min/day, 60-80% maximum heart rate), 15 subject participated in a resistance 
training (3days/week, 60 min/day,3 sets of 10 repetition,50-65% 1RM), and 15 subject were in control 
group who did not participate in any exercise program during the study periode. blood samples were 
collected for assess plasma visfatin, insulin, HbA1c and glucose levels before anf after 12 weeks of the 
training program and insulin resistance was calculated with HOMA-IR equation.  
Result: Data analysis showed that aerobic training leads to significant decrease in visfatin 
concentration (p=0/04), whereas resistance training enhanced visfatin concentration (p=0/13). Also 
there was a significant decrease in glucose, HbA1c, insulin resistance, body mass index, waist-hip 
ratio and %body fat in experimental groups as compared with control group (p 0/05).  
Conclusion: The aerobic exercise training-induced reduction of plasma visfatin is most likely the 
result of decrease in Anhtropometric and Glycemic indices and nonsignificant enhance insulin levels 
in type 2 diabetes women. 
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