
 
 

  

  

        
     

  

  *   

 

 :12/03/91  :24/6/91  

 

 
   :     . 

  .     .  

      .  

 :   )MS( Adult Treatment Panel III  .  MS 

  )FBS(  mg/dl )  (FBS   > mg/dl )  ( . ICAM-1

–E- NO2
- NO3

- .  

  :MS   mg/dl :/ ± / MS   >mg/dl :/± /   )/=(P 

.   HDL-c LDL-c   .  E- MS   mg/dl   ng/ml :/ ±/    

   MS    >mg/dlng/ml /  ±/) /(p= . ICAM-1  –       

   )/>p .( mg/dl  : NO3
-/  ±/ NO2

- / ± / uM     

>mg/dl :NO3
- / ±/uM  )/p= ( NO2

-/± / uM  )/p= (.   

 : MS  FBS E-    .   

   NO2
- NO3

-  MS  .  

  :    

  

 -  

  

 :  :-  

Email: mhansari1@umsu.ac.ir 

  

                                                             
  )(  

  -    

    

    

  
 )MS(    )   

      (   

   

  

     

  )-.( MS 

     

   ) .(   

     

) (   ).(   

  

     

  .   

  )-.(      

     



   
 

  

 )NO (  .

 

    NO  ).(   

       

).(  Intercellular adhesion molecule (ICAM-1)  
-E    

      

  ) .(   

     

MS   . 
  

  
 MS ATPIII   

(Adult Treatment Panel III)   .   

   :

 cm   cm   mg/dl

HDLc  >mg/dl    >mg/dl 

 mmHg /   mg/dl  .

  

  mg/dl )  (       

mg/dl )  (.      

.     

   

.    :

    

       

   

         

      . 

    mmHg    

       

   .   

        

 EDTA 

 g     

  oc-    .  
 LDLc  HDLc 

-ICAM-1  

E-   ELISA   (IBL 

Hamburg Germany) IBL NO2
- NO3

-   

Griess    Cayman (Cayman Chemicals, 

USA)   .       

Version 16 - SPSS    

/< P      .    

  ± .  

  
   

    MS  .

  MS    

mg/dl    mg/dl   .

     

  .   

     MS    

   .  

):(      

 
   

mg/dl  

    

mg/dl   
P value 

) / (Nnnnn /  /    

)(  /± /  /± /  /  

)mmHg(  /±/  /±/  /  

)mmHg(  /± /  /±  /  

)cm(  /± /  /± /  /  

 )mg/dl(  /± /  /± /  /  

)mg/dl(  /± /  /± /  /  

LDL-c )mg/dl( /± /  /± /  /  

HDL-c )mg/dl( /± /  /± /  /  

*± .  



    ...    
 

  

    

     

  mg/dl     

mg/dl  MS    

    )/<P( .  

  

 LDL-c HDL- c     

 mg/dl   

mg/dl MS     

)/> P.(  

  

  mg/dl   

mg/dl    

 .  

  

):(    mg/dl   

mg/dl  MS  

  
  

mg/dl  

  

mg/dl  
P value  

- (pg/ml) /± /  /± /  /  

ICAM-1 (ng/ml) /± /  /± /  /  

E-(ng/ml)  /± /  /± /  /  

NO2- (uM) /± /  /± /  /  

NO3- (uM) /± /  /± /  /  

  

     

     

  mg/dl        

mg/dl    MS     .  

-E MS        

 mg/dl   MS   

 mg/dl    )/ P= .(

  NO2
-NO3

-   MS     

 mg/dl   MS  

  mg/dl    )/< P( .

   -  ICAM-1

  )/> P.(  

  
  

  

       

       

     ) .(   

      

) (      

  )-( .   

 ) (  .  

).(  

          

  –E   

 mg/dl   

mg/dl   .    

      

 E- .  

 ) (

    

  ) .(  

 ) ( 

      

    ) (    

) (

    .

) .( 

  ) .(

  MS       

mg/dl  



    
  

  

 mg/dl   .  

     

 mg/dl 

 .  

    

       

       

    .

    O2
-      

    

 .  

      

    . 

          

  .

       

      

  .  ).(  

  
   

   E - 

 .       E - 

       

 .   

 

 . 

 
References:  
1. Reaven GM. Banting lecture 1988: role of insulin 

resistance in human disease. Diabetes 1988; 37: 

1595-607. 

2. Scott  M,  Grundy  H,  Bryan  Brewer  Jr,  James  I,  

Sidney C, Smith Jr. Definition of metabolic 

syndrome. Circulation 2004;109:433-8. 

3. Sidiropoulos PI, Karvounaris SA, Boumpas DT. 

Metabolic syndrome in rheumatic diseases: 

epidemiology, pathophysiology, and clinical 

implications. Arthritis Res Ther 2008; 10:207. 

4. Goff DC Jr, Zaccaro DJ, Haffner SM, Saad 

MF.Insulin sensitivity and the risk of incident 

hypertension: insights from the insulin resistance 

atherosclerosis study. Diabetes Care 2003; 26: 

805-9. 

5. Ferrannini E, Haffner SM, Mitchell BD, Stern 

MP. Hyperinsulinaemia: the key feature of a 

cardiovascular and metabolic syndrome. 

Diabetologia 1991; 34: 416-22. 

6. Abbasi F, Brown BW, Lamendola C, McLaughlin 

T., Reaven GM. Relationship between obesity, 

insulin resistance, and coronary heart disease risk. 

J Am Coll Cardiol. 2002; 40: 937-43. 

7. Schmidt MI, Duncan BB, Sharrett AR, et al. 

Markers of inflammation and prediction of 

diabetes mellitus in adults (Atherosclerosis Risk 

in Communities study): a cohort study. Lancet 

1999; 353:1649-52.  

8. Pradhan  AD,  Manson  JE,  Rifai  N,  Buring  JE,  

Ridker PM. C-reactive protein, interleukin 6, and 

risk of developing type 2 diabetes mellitus. JAMA 

2001;286:327-34. 

9. Festa A, D'Agostino R Jr, Tracy RP, Haffner SM. 

Elevated levels of acute-phase proteins and 

plasminogen activator inhibitor-1 predict the 

development of type 2 diabetes: the insulin 

resistance atherosclerosis study. Diabetes 

2002;51:1131-7.  

10. Ridker  PM,  Buring  JE,  Cook  NR,  Rifai  N.  C-

reactive protein, the metabolic syndrome, and risk 

of incident cardiovascular events: an 8-year 

follow-up of 14 719 initially healthy American 

women. Circulation 2003; 107:391-7. 

11. Palmer RM, Ferrige AG, Moncada S: Nitric oxide 

release accounts for the biological activity of 

endothelium-dependent relaxing factor. Nature 

1987;327: 524-6. 



        ...       
 

  

12. Hingorani AD, Cross J, Kharbanda RK, Mullen 

MJ, Bhagat K, Taylor M, et al. Acute systemic 

inflammation impairs endothelium-dependent 

dilatation in humans. Circulation 2000;102:994-9.  

13. Halcox JP, Schenke WH, Zalos G. Prognostic 

value of coronary vascular endothelial 

dysfunction. Circulation 2002;106:653-8. 

14. Bonora  E,  Kiechl  S,  Willeit  J,  Oberhollenzer  F,  

Egger G, Bonadonna RC, et al. Metabolic 

syndrome: epidemiology and more extensive 

phenotypic description: cross-sectional data from 

the Bruneck Study. Int J Obesity 2003; 27: 1283-

9. 

15. Littlewood TD, Bennett MR. Apoptotic cell death 

in atherosclerosis. Curr Opin Lipidol 2003; 

14:469-75. 

16. Piconi  L,  Quagliaro  L,  Da  Ros  R,  Assaloni  R,  

Giugliano D, Esposito K, Szabó C, Ceriello A. 

Intermittent high glucose enhances ICAM-1, 

VCAM-1, E-selectin and interleukin-6 expression 

in human umbilical endothelial cells in culture: 

the role of poly(ADP-ribose) polymerase. J 

Thromb Haemost 2004.2:1453-9. 

17. Morigi M, Angioletti S, Imberti B, Donadelli R, 

Micheletti G, Figliuzzi M, et al. Leukocyte-

endothelial interaction is augmented by high 

glucose concentrations and hyperglycemia in a 

NF-kB-dependent fashion. J Clin Invest 1998;  

101:1905-15. 

18. Chen NG, Holmes M, Reaven GM. Relationship 

between insulin resistance, soluble adhesion 

molecules, and mononuclear cell binding in 

healthy volunteers. J Clin Endocrinol Metab 

1999;84:3485-9. 

19. Matsumoto K, Miyake S, Yano M, Ueki Y, 

Tominaga Y. High serum concentrations of 

soluble e-selection in patients with impaired 

glucose tolerance with hyperinsulinemia. 

Atherosclerosis 2000;152:415-20. 

20. Kwon KB, Kim EK, Lim JG, Shin BC, Song YS, 

Seo EA, et al. Sophorae radix extract inhibits 

high-glucose-induced vascular cell adhesion 

molecule-1 upregulation on endothelial cell line. 

Clin Chim Acta 2004;348:79-86. 

21. Yanai H, Tomono Y, Ito K, Furutani N, Yoshida 

H, Tada N. The under lying mechanisms for 

development of hypertension in the metabolic 

syndrome. Nutr J 2008;7:10-21. 

22. Targher G, Bonadonna RC, Alberiche M, Zenere 

M,  Muggeo  M,  Bonora  E.  Relation  between  

soluble adhesion molecules and insulin sensitivity 

in type 2 diabetic individuals role of adipose 

tissue. Diabetes Care 2001; 24:1961-6. 

23. Vallance P, Patton S, Bhagat K, MacAllister R, 

Radomski  M,  Moncada  S,  et  al.  Direct  

measurement of nitric oxide in human beings. 

Lancet 1995;346:153-4. 

24. Moncada S, Higgs A. The L-arginine-nitric oxide 

pathway. N Engl J Med 1993;329: 2002-12. 

25. Nathan C, Xie Q. Regulation of biosynthesis of 

NO. J Biol Chem 1994;269:13725-8.  

26. Komers R, Pelikanova T, Kazdova L. Effect of 

hyperinsulinemia on renal function and 

nitrate/nitrite excretion in healthy subjects. Clin 

Exp Pharmacol Physiol 1999; 26:336-41. 

27. Vincent MA, Montagnani M, Quon MJ. 

Molecular and physiologic actions of insulin 

related to production of nitric oxide in vascular 

endothelium. Curr Diab Rep 2003;3:279-88. 

28. Avogaro A, Toffolo G, Kiwanuka E, De 

Kreutzenberg S, Tessari P, Cobelli C. L-Arginine-

nitric oxide kinetics in normal and type 2 diabetic 

subjects: a stable-labelled 15N arginine approach. 

Diabetes 2003;52:795-802. 

29. Maiorana A, O'Driscoll G, Taylor R, Green D. 

Exercise and the nitric oxide vasodilator system. 

Sports Med 2003;33:1013-35. 

30. Steinberg HO, Brechtel G, Johnson A, Fineberg 

N, Baron AD. Insulin-mediated skeletal muscle 



    
  

  

vasodilation is nitric oxide dependent: a novel 

action of insulin to increase nitric oxide release. J 

Clin Invest 1994;94:1172-9. 

31. Steinberg HO, Chaker H, Leaming R, Johnson A, 

Brechtel G, Baron AD. Obesity/insulin resistance 

is associated with endothelial dysfunction. J Clin 

Invest 1996; 97:2601-10. 

32. Calles-Escandon J, Cipolla M. Diabetes and 

endothelial dysfunction: a clinical perspective. 

Endocrin Rev 2001;22:36-52. 

33. Bayraktutan U. Free radicals, diabetes and 

endothelial dysfunction. Diabetes Obes Metab 

2002; 4:224-38. 

 


