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ABSTRACT: 
 
Introduction & Objective: Diabetes mellitus is the most common 
endocrine disorder and causes gastrointestinal complications .The 
aim of this study was to investigate the effects of ginger on the 
small intestine of diabetic rats. 
 
Materials & Methods: This experimental study was done in the 
anatomy department of Uremia Medical University in 1385. 24 
adult male rats, weighing 250±20 gr were randomly selected and 
divided into 3 following groups: control, diabetic (induced by 
60mg/kg STZ) and treatment groups. The treatment group was 
given ginger powder (5% of their consumed food weight during 
day/night period). After 8 weeks, all rats were anaesthetized and 
their small intestines were removed and measured for their weight 
and length. For histological assessment, samples from each part of 
duodenum, jejunum and ileum was fixed in 10% formalin and 
slides with hematoxilin & eosin staining were prepared. Villi length, 
crypt depth and muscular layer thickness were assessed by 
graticule eye piece of light microscope. Statistical analysis, one- 
way analysis of variance and Tukey’s SPSS software was used for 
data analysis.  
 
Results: The results showed that mean of intestinal length and 
weight, villi length and muscular layer thickness in all three parts 
and crypts depth in duodenum and jejunum in diabetic group 
increased significantly in comparison with control and treatment 
groups, but there was no significant difference between control and 
treatment groups. 
 
Conclusion: The results of this study demonstrate that ginger as 
an antioxidant, through decreasing oxidative stress, can prevent 
pathologic alterations induced by diabetes in small intestine.

 

  

  

 



                                           5�34�$ ��
2 �   �����  

 

 8��� � D��� ��6��� %�4�rs 8��&� � s ������� � rtuv)  )2 �� )2 8��&�wv(  

 
��

REFERENCES:  

1.Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin JB, Kasper DL.  Harrison`s principle of 
internal medicine. 14

th
 ed.  New York: Mc graw-Hill Co; 1998; 943-6. 

M.����D _��;�
2) �" ) #����" I��  b �  I��a�&6) �J � 
�" I8�   &/ �4��� ./��`)  8$���� �����  (��  ; �R� (��$ �)  
'���� �   ���3� ��

� %����� .� ���� ��� %�4��,
���� � ��� U�� ���@ABN| 8���U�H+  I�&� 8�M: @CC �@NY.  
3.Chaikomin R, Rayner CK, Jones KL, Horowitz M. Upper gastrointestinal function and glycemic 
control in diabetes mellitus. World J Gastroenterol 2006;12:5611-21. 
4.Anitha M, Gondha C, Sutliff R, Parasadanian A, Mwangi S, Sitaraman SV, et al. GDNF rescues 
hyperglycemia-induced diabetic entric neuropathy through activation of the p13k/Akt pathway.        
J Clin Invest 2006; 116: 344-56. 
5.Maleki D, Locke GR, Camilleri M, Zinsmeister AR, Yawn BP, Leibson C, et al. Gastrointestinal 
tract symptoms among persons with diabetes mellitus in the community. Arch Intern Med 2000; 
160: 2808-16. 
6.Feldman M, Schiller LR. Disorders of gastrointestinal motility associated with diabetes mellitus. 
Ann Intern Med 1983; 98: 378-84. 
7.Koch KL. Diabetic gastropathy: gastric neuromuscular dysfunction in diabetes mellitus: a review 
of symptoms, pathophysiology, and treatment. Dig Dis Sc 1999 ;44:1061-75. 
8.Iwasaki H, Kajimura M, Osawa S, Kanaoka S, Furuta T, Ikuma M, et al. A deficiency of gastric 
interstitial cells of cajal accompanied by decreased expression of neuronal nitric oxide synthase 
and substance P in patients with type 2 diabetes mellitus. J Gastroenterol 2006; 41: 1076-87. 
9.Rayner CK, Hrowitz M. Gastrointestinal motility and glycemic control in diabetes. J Clin Invest 
2006; 116: 299-302. 
10.Bijender S, Harish D, Rishi S, Patil BM. Effect of vitamin E on the impaired gastrointestinal 
activity of STZ-induced diabetic rats. Indian J of Pharmacology 2003; 35: 186-7. 
11.Rauma J, Spangeus A, El-Salhy  M. Ghrelin cell density in the gastrointestinal tracts of animal 
models of human diabetes. Histol Histopathol 2006; 21: 1-5. 
12.Horvath VJ, Vittal H, Lorincz A, Chen H, Redelman D, Ordog T. Reduced stem cell factor links 
smoth myopathy and loss of interstitial cells of cajal in murine diabetic gastroparesis. 
Gastroenterology 2006; 130: 770- 95. 
13.Shotton HR, Lincoin y. Diabetes only affects nitric oxide synthase containing myenteric neurons 
that do not contain heme oxygenase. Brain Res 2006; 106:248-56. 
14.Keaney JF, Loscalzo J. Diabetes, oxidative stress, and platelet activation. Circulation 1999; 99: 
189-91. 
15.Bonnefout Rousselot D, Bastard JP, Jaudon MC, Delattre J. Consequences of the diabetic 
status on the oxidant/antioxidant balance. Diabetes Metab 2000; 26: 163-76. 
16.Serafini M, Ghiselli A, Ferro Luzzi A. Red wine, tea, and antioxidants. Lancet 1994; 27:344-6. 
17.Cao ZF, Chen ZG, Guo P, Zhang SM, Lain LX, Lua L. Scavenging fffects of ginger on 
superoxide anion and hydroxyl radical. Chung Kuo Chung Yao Tsachin 1993; 18:750-60. 
18.Krishnakantha TP, Lokesh BR. Scavenging of superoxide anions by spice principles. Indian J 
Biochem Biophys 1993; 30: 133-40. 
19.Jervis EL, Levin RJ. Anatomical adaptation of the alimentary tract of the rat to the hyperphagia 
of chronic alloxan diabetes. Nature 1986; 210: 391-3.   
20.Noda T, Iwakiri R, Fujimoto K, Yoshida T, Utsumi H, Sakata H. Suppression of apoptosis is 
responsible for increased thickness of intestinal mucosa in STZ induced diabetic rats. Metabolism 
2001; 50: 259-64. 
21.Ekundayo AA, Lee CY, Goodlad RA. Gastrin and the growth of the gastrointestinal tract. Gut 
1995; 36: 203-8. 
22.Nourooz Zadeh J, Rahimi A, Tajaddini Sarmadi J, Tritschler H, Rosen P, Halliwell B, et al. 
Relationships between plasma measures of oxidative stress and metabolic control in NIDDM. 
Diabetologia 1997; 40: 647-53. 
23.Hunt JV, Wolf SP. Oxidative glycation and free radical production: a causal mechanism of 
diabetic complications. Free Radic Res Commun 1991; 1: 115-23. 
24.Sontakke S, Thawani V, Naik MS. Ginger as an antiemetic in nausea and vomiting induced by 
chem therapy: a randomized, cross –over, double blind study. Indian J of Pharmacology 2003; 35: 
32-6. 
 


