
Cairo University 

Faculty of Veterinary Medicine 

Department of Pathology 

 

 

The therapeutic effect of camel mesenchymal 

stem cells on experimentally induced diabetes 

in rats. 

 
Thesis 

Presented by 
 

Tahany Ahmed Ismail 
 (BVSc. 2009-for MVSc. in Pathology 

(General, Special and Postmortem) 
 

 
 

Supervised by 

2016 

Hala Mohamed Farouk El Miniawy 
Professor of Pathology and Head of Pathology Department 

Faculty of Veterinary Medicine 
Cairo University 

 

 

Kawkab Abd El Aziz Ahmed 
       Professor of Pathology  
Faculty of Veterinary Medicine  
         Cairo University 

 

 

 

Essam Mohamed Ibraheem 
Chief researcher  

Deputy Director of Animal health research 
institute  

 

 



Cairo University 

Faculty of Veterinary Medicine 

Department of Pathology  

 

Supervision Sheet 

 

 
 

2016 
 

 

 

 

 

 
 
 

Hala Mohamed Farouk El Miniawy 

Professor of Pathology 

Head of Pathology Department 

Faculty of Veterinary Medicine 

Cairo University. 

 

KawKab Abl Aziz Ahmed   
Professor of Pathology 

Faculty of Veterinary Medicine 

Cairo University. 

 

Essam Mohamed Ibraheem 

Chief researcher 

Deputy Director of Animal health research institute. 

 



Cairo University 

Faculty of Veterinary Medicine 

Department of Pathology  

 
Name: Tahany Ahmed Ismail  

 

Date of Birth: 15/ 7/ 1987 

 

Nationality: Egyptian 

 

Degree: M. V. Sc 

 

Specialization: pathology (General, Special, Postmortem) 

 

Title of the thesis: The therapeutic effect of camel mesenchymal stem cells on 

experimentally induced diabetes in rats. 

 Supervision:  

 

Hala Mohamed Farouk El Miniawy, Professor of Pathology and Head of 

Pathology Department, Faculty of Veterinary Medicine, Cairo University. 

 

Kawkab Abd El Aziz Ahmed, Professor of pathology, Faculty of veterinary 

medicine, Cairo University.                                               

Essam Mohamed Ibraheem , Chief researcher ,Deputy Director of Animal health 

research institute. 

Abstract 
 

This study was carried out to investigate the possible therapeutic effect of camel Wharton jelly 

mesenchymal stem cells (WJ-MSCs) on induced diabetes in rats and compare it with the 

therapeutic effect of rat bone marrow mesenchymal stem cells ( BM-MSCs) on diabetic rats. The 

MSCs were successfully isolated from camel Wharton’s jelly and rat bone marrow. Induction of 

diabetes in rats was initiated by streptozotocin (STZ 60 mg/kg). Labeled MSCs with pkh26 stain 

were injected intravenously by dose of (3 × 106 cells) in the diabetic rats. Blood glucose and 

insulin levels were measured every two weeks as indicator for diabetes. Tissue samples from 

pancreas, liver and kidneys were collected for histopathological studies. Detection of insulin1, 

Smad-2 and PDX-1 genes in pancreatic tissues was done by quantitative RT-PCR. Serum was 

collected for liver and kidney function tests. The insulin level showed significant increase in 



diabetic group treated with camel WJ-MSCs at 4 weeks post treatment (P.T) and reach near 

normal values at the end of experiment. But insulin level in diabetic group treated with rat BM-

MSCs began to increase at 6 weeks (P.T) and still exhibit less values than control and camel WJ-

MSCs groups at the end of experiment .The results of quantitative RT-PCR revealed significant 

increased in the three genes in Camel WJ-MSCs group but the Smad-2 gene in rat BM-MSCs 

group showed decreased values than in control and camel WJ-MSCs group. The 

histopathological results denote that the diabetic group treated with camel WJMSCs retains the 

cellular integrity of islets of Langerhans and pancreatic acini. Improvement of STZ side effects 

in the liver and kidneys was recorded supported by decrease of ALT, AST and Urea levels than 

diabetic group. In conclusion, camel WJ-MSCs possessed a good therapeutic effect against 

induced diabetes in rats than rat BM-MSCs. They reduced the side effects of STZ on the liver 

and kidneys. Their effects were more rapid than rat BM-MSCs.  
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