
 
 

  

  

      
   

  

     *  

 

  20/07/1392   07/10/1392  

 

 
  :               

        .  

:              .   )n=24(   

   ) n=25(          .        

                .    

   11.5. SPSS         . 

 :     ) / ( / (    

  ) /(  )/(   p<0.05  .(

        . 

  . 

    

         .  

            

  

 -   

  

 :   :-  

Email: bahrampg@yahoo.com 

  

                                                
       

    

    

    

  
           

  -      .

      

       .      

         .  

      

 / (    

/ (    ) .(  

         

            

           

   .      

            

         . 



   ...   
 

  

       

     DNA  

         

 ).(        

       

       

        

      

  ) - .(

         

       .  

           

         

  ) .(    

     

    )  (

)  ( 

.  

    –D 

(1 2) 

  .

     

  .

 

    - 

  .   

       

).(   

- 

  .

/ 

 ) .(

   

    

 . 

     

   

  

      

 

  

 

   

  
  

  

 .     

      

    .  

 

   < 

    

  

  

     

   

   

     

   

  

   

    

 

    

  

    

  

       

           

          

         

  

  . 

 )  )  (  (

 . 



   
  

  

   IRCT201110293253N4 

    
 

   

 .inulin HP 

Sensus  

Jiujiang Hurirong Trade  .

)  -  ( 

   

 .

   .

 . 

     

 

 

 .

    

         

 /      /   

          

 )  (    ( )   .

         

)      

           

Nutritionist IV       . 

    

  

       

        10cc    

      .

        

        

   

         

)         Alcyon 

300,USA Ion Exchange 

HPLC Bio-Rad D-10 Laboratories 

Schiltigheim, France    

   

 

 Cº - 

 .  

 

Randox 

Laboratories, Crumlin, UK 

)  .  (    

       .   

     ±     

        

       

         t  

         

            

    (ANCOVA) 

          

        t   .

  

  

) /  -  = (  

  

 . p /     

           11.5 . 

SPSS  .   

  
   

          

)    

.( 

/  ±/  

/  ±/        

          

        

        .  

        

       

      .  

      

      )  .( 



   ...   
 

  

   

        

          

 .     

    )/p<(.   

  

 

)/ ( )/ .  (

   .

  

)/p< .(

 

)/p<(    

 .     

)(.  

     

    

 

             

   Student t-test 

        

     .  

    

 )/ 

)/    

  ) /(  

)/ ( )p<0.05 

  

.(    

 .  

Paired t-test   

  )  /(

/ ( 

  )/(

)/  (  )/ (

.  )/ (

   

     

    

  

 
 ):(            

   ) n=25( ) n=24( 

 /  ±/ /  ±/ 

 /  ±/ /  ±/ 

 /  ±/ /  ±/ 

 /  ±/ /  ±/ 

 )  /  ±/ /  ±/ 

  /  ±/ /  ±/ 

   /  ±/ /  ±/ 

  

    ±     .           

) /p>  t .(  

  
   



   
  

  

:(                

) n=24( ) n=25(       

/ ± / /  ±/   ) kcal( 

/ ± /*† /  ±/    

/  ±/ / ±/   ) g( 

/  ±/* /  ±/    

/  ±/ / ± /   ) g( 

/  ±/ / ± /    

/  ±/ /  ±/   ) g( 

/  ±/ *† /  ±/    

/ ± /‡ /  ±/   ) g( 

/ ± / /  ±/    

  

    ±       *

        † 

            ‡ 

          .  

      Paired t-

test    (ANCOVA) 

  

 
) :(      

  

) n=24( ) n=25(   

/  ±/  / ±/    ) mg/dl(  

/  ±/*†  / ±/      

/  ±/  / ±/    (%)   

 / ±/*†  / ±/      

/  ±/ /  ±/    (mmol/L) 

/  ±/ *† /  ±/    

/  ±/ /  ±/   (U/g Hb) 

/  ±/*† /  ±/    

/  ±/ /  ±/   (U/g Hb) 

/  ±/ /  ±/    

/ ±/  / ±/   (U/g Hb) 

/  ±/† /  ±/    

  

    ±       *

        † 

             . 

       



   ...   
 

  

Paired t-test     

(ANCOVA)   
  

  
          

    

 )   .(

   

 . 

    

   

     

 .   

 .

        

      

        

 .   

   

  

  

)  .(

 

 

 )   .(

   

   

  

  )  .(

   

 . - 

    

 

  ).( 

   

   

 )  .(

 

  

  

   

   

    

  .

   

   ) .(  

  

  ) .(  

  

 

    

  ) .(

   

   ).( 

 

   ).( 

 

    .

   

  ) .(  

  

  

 .

p42/44 MAPK 

   )  .(

  ) .(  

  

 . 

 

 )GLP-2 (  

  



   
  

  

  

  ) .(–  

   -  

)  .( 

 

) .(   

    

  .  

         

 

      

 .          

       

      

        

    . 

    

 .

  

 . 
  

 
         

         

)  - (   

  .        

   

        .  

 

References: 
1. WHO. WHO | Diet, nutrition and the prevention 

of chronic diseases <br> Report of the joint 

WHO/FAO expert consultation [Internet]. WHO. 

[cited 2014 Feb 22]. Available from: 

http://www.who.int/dietphysicalactivity/publicatio

ns/trs916/kit/en/ 

2. Ramakrishna V, Jailkhani R. Oxidative stress in 

non-insulin-dependent diabetes mellitus (NIDDM) 

patients. Acta Diabetol 2008; 45(1):41-6.  

3. Wright E Jr, Scism-Bacon JL, Glass LC. 

Oxidative stress in type 2 diabetes: the role of 

fasting and postprandial glycaemia. Int J Clin 

Pract 2006; 60(3):308-14.  

4. Maxwell SR, Thomason H, Sandler D, LeGuen C, 

Baxter MA, Thorpe GH, et al. Poor glycaemic 

control is associated with reduced serum free 

radical scavenging antioxidant activity in non-

insulin-dependent diabetes mellitus. Ann Clin 

Biochem 1997; 34 (Pt 6):638-44. 

5. Richards  RS,  Roberts  TK,  Dunstan  RH,  

McGregor NR, Butt HL. Erythrocyte antioxidant 

systems protect cultured endothelial cells against 

oxidant damage. Biochem Mol Biol Int 1998; 

46(5):857-65. 

6. Wohaieb  SA,  Godin  DV.  Alterations  in  free  

radical tissue-defense mechanisms in 

streptozocin-induced diabetes in rat. Effects of 

insulin treatment. Diabetes 1987; 36(9):1014-8. 

7. Davi G, Sanitilli F, Patrono C. Nutraceuticals in 

diabetes and metabolic syndrome. Cardiovasc 

Ther 2010; 28:216-26.  

8. Juurlink BH. Therapeutic potential of dietary 

phase 2 enzyme inducers in ameliorating diseases 

that have an underlying inflammatory component. 

Can J Physiol Pharmacol 2001; 79: 266-82. 

9. Delzenne NM, Cani PD, Daubioul C, Neyrinck 

AM. Impact of inulin and oligofructose on 

gastrointestinal peptides. Br J Nutr 2005; 

93(suppl):S157–61. 

10. Zary-Sikorska E, Juskiewicz J. Effect of fructans 

with different degrees of polymerization on 

bacterial enzyme activity, lipid profile and 

antioxidant status in rats. Pol J Food Nur Sci 

2008; 58 (2): 269-72.  



   ...   
 

  

11. Kozmus  CE,  Moura  E,  Serrão  MP,  Real  H,  

Guimarães JT, Guedes-de-Pinho P, et al. Influence 

of dietary supplementation with dextrin or 

oligofructose on the hepatic redox balance in rats. 

Mol Nutr Food Res 2011; 55(11):1735-9. 

12.  Kolida S, Gibson GR. Prebiotic Capacity of 

Inulin-Type Fructans. J Nutr 2007; 137: 2503S-

6S. 

13. Keshani P, Farvid M. Perceived benefits and 

barriers regarding high fiber food intake in type 2 

diabetes patients-a qualitative study. Iran J 

Nutrition Sciences & Food Technology 2012; 

7(1), 11-22. (Persian) 

14. Aebi H. Catalase in vitro. Methods in 

Enzymology 1984; 105 121–6. 

15. Sheu WH, Lee IT, Chen W, Chan YC. Effects of 

xylooligosaccharides in type 2 diabetes mellitus. J 

Nutr Sci Vitaminol (Tokyo) 2008; 54(5):396-401. 

16. Wang J, Cao Y, Wang C, Sun B. Wheat bran 

xylooligosaccharides improves blood lipid 

metabolism and antioxidant status in rats fed a 

high-fat diet. Carbohydr Polym 2011; 86:1192-7.  

17. Baynes JW. Role of oxidative stress in 

development of complications in diabetes. 

Diabetes 1991; 40(4):405-12. 

18. Gourineni VP, Verghese M, Boateng J, 

Shackelford L, Bhat KN. Chemopreventive 

potential of synergy1 and soybean in reducing 

azoxymethane-induced aberrant crypt foci in 

fisher 344 male rats. J Nutr Metab 2011; 

2011:983038.  

19. Van den Ende W, Peshev D, De Gara L. Disease 

prevention by natural antioxidants and prebiotics 

acting as ROS scavengers in the gastrointestinal 

tract. Trends Food Sci Technol 2011; 22(11): 689-

97. 

20. Gobinath D, Madhu AN, Prashant G, Srinivasan 

K, Prapulla SG. Beneficial effect of xylo-

oligosaccharides and fructo-oligosaccharides in 

streptozotocin-induced diabetic rats. Br J Nutr 

2010; 104(1):40-7. 

21.  Zhang  Y,   Du  R,   Wang  L,  Zhang  H.  The  

antioxidative effects of probiotic Lactobacillus 

casei Zhang on the hyperlipidemic rats. Eur Food 

Res Technol 2010; 231(1): 151-8. 

22. Rishi P,  Mavi SK, Bharrhan S,  Shukla G, Tewari  

R. Protective efficacy of probiotic alone or in 

conjunction with a prebiotic in Salmonella-

induced liver damage. FEMS Microbiol Ecol 

2009; 69(2):222-30.  

23. Chen L, Pan DD, Zhou J, Jiang YZ. Protective 

effect of selenium-enriched Lactobacillus on 

CCl4-induced liver injury in mice and its possible 

mechanisms. World J Gastroenterol 2005; 

11(37):5795-800. 

24. Hassan HA, Yousef MI. Ameliorating effect of 

chicory (Cichorium intybus L.)-supplemented diet 

against nitrosamine precursors-induced liver 

injury and oxidative stress in male rats. Food 

Chem Toxicol 2010; 48(8-9):2163-9.  

25. Russo I, Luciani A, De Cicco P, Troncone E, 

Ciacci C. Butyrate attenuates lipopolysaccharide-

induced inflammation in intestinal cells and 

Crohn's mucosa through modulation of 

antioxidant defense machinery. PLoS One 2012; 

7(3):e32841.  

26. Pool-Zobel BL, Selvaraju V, Sauer J, 

Kautenburger T, Kiefer J, Richter KK, et al. 

Butyrate may enhance toxicological defence in 

primary, adenoma and tumor human colon cells 

by favourably modulating expression of 

glutathione S-transferases genes, an approach in 

nutrigenomics. Carcinogenesis 2005; 26(6):1064-

76. 

27. Cani PD, Possemiers S, Van de Wiele T, Guiot Y, 

Everard A, Rottier O, et al. Changes in gut 

microbiota control inflammation in obese mice 

through a mechanism involving GLP-2-driven 



   
  

  

improvement of gut permeability. Gut 2009; 

58(8):1091-103. 

28. Busserolles J, Gueux E, Rock E, Demigné C, 

Mazur A, Rayssiguier Y. Oligofructose protects 

against the hypertriglyceridemic and pro-oxidative 

effects of a high fructose diet in rats. J Nutr 2003; 

133(6):1903-8. 

29. King GL, Loeken MR. Hyperglycemia-induced 

oxidative stress in diabetic complications. 

Histochem Cell Biol 2004; 122(4):333-8. 

  



 The Journal of Urmia University of Medical Sciences, Vol. 24(12), Feb 2014 
 

  

Original Article 
 

EFFECTS OF INULIN SUPPLEMENTATION ON TOTAL 
ANTIOXIDANT CAPACITY, GLUTATHIONE PEROXIDASE, 

SUPEROXIDASE DISMUTASE AND CATALASE ACTIVITIES OF 
TYPE 2 DIABETES PATIENTS 

 
Parvin Dehghan1, Akbar Aliasgharzadeh2, Mohammad Asghari Jafar-abadi3,  

Bahram Pourghassem Gargari4* 
 

Received: 12 Oct , 2013; Accepted: 28 Dec , 2013 
Abstract 
Background & Aims: Considering the high prevalence of oxidative stress and lower total antioxidant 
status in type 2 diabetic patients, the aim of the present study was to investigate the effects of inulin on 
total antioxidant capacity, glutathione peroxidase, superoxide dismutase and catalase activities in these 
patients. 
Materials & Methods:   In this controlled, randomized clinical trial, 49 women with type 2 diabetes 
were assigned into two groups. Patients in the intervention group (n=24) received 10g/d inulin and 
patients in the control group (n=25) received 10g/d maltodextrin for 8 weeks. Dietary intakes, 
anthropometric measurements, total antioxidant capacity, glutathione peroxidase, superoxide 
dismutase, and catalase activities were measured both at the baseline and at the end of the study. 
Statistical analyses were performed using SPSS 11.5 software, and the statistical analysis of 
covariance and paired-samples t-test were done. 
Results: At the end of study, there was a significant decrease in fasting blood sugar (8.40%) , HbA1c 
(10.40%) and a significant increase in total antioxidant capacity (18.80%) and superoxide dismutase 
activity (4.40%) in inulin compared to maltodextrin group (p<0.05). Change in glutathione peroxidase 
and catalase activities was not significant in inulin compared to maltodextrin group. All variables 
except glutathione peroxidase in the inulin group significantly increased at the end of study compared 
to baseline. The changes of variables in the maltodextrin group were not significant.  
Conclusion: Inulin supplementation may improve antioxidant indices in women with type 2 diabetes.  
Keywords: Inulin, Total antioxidant capacity, Antioxidant enzymes, Type 2 diabetes 
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