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Abstract
Introduction: Type |l diabetes mellitus is associated with many complications. While
oxidative stress has a significant role in the incidence of type Il diabetes, antioxidative
defense is remarkable in the prevention of this disease. The present study investigates
the effect of eight weeks of endurance training and cinnamon supplement on
antioxidant index and lipid peroxidation as an additional care in females with type Il
diabetes.
Methodology: This study was conducted on 36 female volunteers with type Il diabetes
(age: 52.72+2.64 years and BMI: 29.28+2.94). Based on BMI, the participants were
divided randomly into four groups including exercise, exercise-cinnamon, cinnamon,
and control. Endurance training was performed for eight weeks (three sessions per
week) at the intensity of 60-75% of maximum heart rate. The cinnamon supplement
was administrated 1.5 g per day for the participants. Two days pre- and post-
experiment, fasting blood samples were collected for the analysis of plasma levels of
malondialdehyde and superoxide dismutase. Data were analyzed by paired t-test and
factorial ANOVA, using SPSS software at the significant level of P < 0.05.
Results: According to the results, the levels of malondialdehyde decreased in the
cinnamon and exercise groups. However, the exercise-cinnamon and control groups
showed increased levels of malondialdehyde, which were significant only in the control
group. Furthermore, the plasma concentration of superoxide dismutase decreased in all
groups, which were significant in the cinnamon and exercise groups. There was no
significant difference between the groups in the post-test.
Conclusion: The findings of the current study showed that separate consumption of
cinnamon or exercise can be effective in reducing lipid peroxidation. Nevertheless,
simultaneous use of cinnamon supplements along with exercise needs further
investigations.
Keywords: Type Il diabetes, Endurance training, Cinnamon, Lipid peroxidation,
Superoxide dismutase

Received: 30 June 2016 Accepted: 23 August 2016 f
http:/mww.zbmu.ac.ir/jdn 57 4(3) 1395 bl =l (g b yy SHud g1 oode dobibiad


https://dor.isc.ac/dor/20.1001.1.23455020.1395.4.3.3.4
https://jdn.zbmu.ac.ir/article-1-201-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-25 ]

[ DOR: 20.1001.1.23455020.1395.4.3.3.4 ]

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Cheng AY, Lau DC. The Canadian Diabetes Association 2013 clinical practice guidelines—
raising the bar and setting higher standards!. Canadian journal of diabetes. 2013; 37(3):137-8.
Ala M, Tabatabaee O, Sanjari M, Mohajeri MR. The Role of nurses in the prevention and
treatment of diabetic foot. Iranian J diabetes & metab. 2011; 10(5):472-80. (Persian(

Ceriello PA. Oxidative stress and diabetes-associated complications. Endocr Pract. 2006;
12(1):60-2.

Moussa SA. Oxidative stress in diabetes mellitus. Romanian J Biophys. 2008; 18(3): 225-36 .
Ayala A, Mufioz MF, Arguelles S. Lipid peroxidation: production, metabolism, and signaling
mechanisms of malondialdehyde and 4-hydroxy-2-nonenal. Oxid Med Cell Longev. 2014;
2014:1-31.

Kharazi Nejad E, Nakhaee A, Taheri M. Increased Serum Superoxide Dismutase and Catalase
Activities in Streptozotocin-Induced Diabetic Rats. Med Lab J. 2013; 7(4): 1-8. (Persian(
Naghizadeh H, Banparvari M, Salehikia A. Effect of one course exercise with consumption
vitamin E on antioxidant status and cardiovascular risk factors. ZJRMS. 2010; 12(1): 33-9.
Solomon TPJ, Blannin AK. Changes in glucose tolerance and insulin sensitivity following 2
weeks of daily cinnamon ingestion in healthy humans. Eur J Appl Physiol .2009; 105(6): 969-
76 .

Anderson RA. Plenary Lecture: Chromium and polyphenolsfrom cinnamon improve insulin
sensitivity. Proc Nutr Soc. 2008; 67(1): 48-53.

Milbury PE, Graf B, Curran-Celentano JM, Blumberg JB. Bilberry (Vaccinium myrtillus)
anthocyanins modulate hemeoxygenase-1 and glutathione S-transferase-pi expression
iNARPE-19 cells. Invest Ophthalmol Vis Sci. 2007; 48(5): 2343-9 .

Yao Y, Vieira A. Protective activities of Vacciniumantioxidants with potential relevance to
mitochondrial dysfunction and neurotoxicity. Neurotoxicology. 2007; 28(1): 93-100.

Roussel AM, Hininger |, Benaraba R, Ziegenfuss TN, Anderson RA. Antioxidant effects of a
cinnamon extract in people with impaired fasting glucose that are overweight or obese. J Am
Coll Nutr. 2009; 28(1): 16-21.

Mashhadi NS, Ghiasvand R, Hariri M, Askari G, Feizi A, Darvishi L & et al. Effect of ginger
and cinnamon intake on oxidative stress and exercise performance and body composition in
Iranian female athletes. Int J Prev Med. 2013; 1(4): 38-42.

Aljasir B, Maggie B, Al-Shehri B. Yoga. Practice for the management of type 2 diabetes
mellitus in adults: a systematic review. Evid Based Complement Alternat Med. 2008; 7(4):
399-408 .

Jamurtas AZ, Fatou IG, Deliconstantinos G, Viliotou V, Fatinakis P, Magiria T, & et al.
Chronic endurance and resistance exercise effects on oxidative stress and antioxidant status of
inactive older adults. Med Sci Sport Exer. 2003; 35(5): S96.

Oliveira AR, Schneider CD, Ribeiro JL, Deresz LF, Barp J, Bello-Klin A. Oxidative stress
after three different intensities of running Med Sci Sport Exer. 2003; 35(5): S367.

Arslan M, Ipekci SH, Kebapcilar L, Dogan Dede N, Kurban S, Erbay E & et al. Effect of
aerobic exercise training on MDA and TNF-a levels in patients with type 2 diabetes mellitus.
Int Sch Res Notices. 2014; 2014:1-5.

Azizbeigi K, Stannard SR, Atashak S, Haghighi MM. Antioxidant enzymes and oxidative
stress adaptation to exercise training: Comparison of endurance, resistance, and concurrent
training in untrained males. J Exerc Sci Fit. 2014; 12(1): 1-6.

http:/mww.zbmu.ac.ir/jdn 58 4(3) 1395 bl — by (g b yy g1 oode dobidiad


https://dor.isc.ac/dor/20.1001.1.23455020.1395.4.3.3.4
https://jdn.zbmu.ac.ir/article-1-201-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-25 ]

[ DOR: 20.1001.1.23455020.1395.4.3.3.4 ]

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Cornier MA, Després JP, Davis N, Grossniklaus DA, Klein S, Lamarche B, et al. Assessing
adiposity a scientific statement from the American Heart Association. Circulation. 2011;
124(18): 1996-2019 .

Shahrakivahed A, Haghighi M, Nrouei F, Hamedi SS, Heydari M. A Study on the assessment
of educational needs of diabetic patients. JOURNAL OF DIABETES NURSING. 2013; 1(1):
31-7. [Persian]

Gaeini AA, Shaeikholeslami D, Allame AA, Ravasi AA, Kordi MR, Mogharnasi M, et al.
The effect of endurance training and detraining on lipid peroxidation and antioxidant on
wistar rats. Ooloom harkati va vazesh. 2008; 1(11): 51-63. [Persian|

Gomez-Cabrera MC, Domenech E, Ji LL, Vina J. Exercise as an antioxidant: it up-regulates
important enzymes for cell adaptations to exercise. Sci Sports. 2006; 21(2): 85-9.

Leelayuwat N, Tunkumnerdthai O, Donsom M, Punyaek N, Manimanakorn A,
Kukongviriyapan U & et al. An alternative exercise and its beneficial effects on glycaemic
control and oxidative stress in subjects with type 2 diabetes. Diabetes Res Clin Pract. 2008;
82(2): 5-8.

Hosseini S, Shojaei S, Hosseini S. The effects of cinnamon on glycemic indexes and insulin
resistance in adult male diabetic rats with streptozotocin. Yafteh. 2015; 16(4):70-8. [Persian[
Pingitore A, Lima GP, Mastorci F, Quinones A, lervasi G, Vassalle C. Exercise and oxidative
stress: Potential effects of antioxidant dietary strategies in sports. Nutrition. 2015; 31(7): 916-
22.

Rao PV, Gan SH. Cinnamon: A multifaceted medicinal plant. J Evid Based Complementary
Altern Med. 2014; 2014: 1-12.

Badalzadeh R, Shaghaghi M, Mohammadi M, Dehghan G, Mohammadi Z. The Effect of
Cinnamon Extract and Long-Term Aerobic Training on Heart Function, Biochemical
Alterations and Lipid Profile Following Exhaustive Exercise in Male Rats. Adv Pharm Bull.
2014; 4(2): 515-20.

Li R, Liang T, Xu L, Li Y, Zhang S, Duan X. Protective effect of cinnamon polyphenols
against STZ-diabetic mice fed high-sugar, high-fat diet and its underlying mechanism. Food
Chem Toxicol. 2013; 51: 419-25.

http:/Mmww.zbmu.ac.ir/jdn 59 4(3) 1395 bl — by (g b yy g1 oode dobidiad


https://dor.isc.ac/dor/20.1001.1.23455020.1395.4.3.3.4
https://jdn.zbmu.ac.ir/article-1-201-en.html
http://www.tcpdf.org

