
Hope for type 2 diabetes 

Tingting Li 
 

The drug Imatinib (Gleevec®, STI571), which is used in treatment of chronic myeloid 
leukemia (CML) and gastrointestinal stromal tumors (GIST) is found to have protective 
effects against type 2 diabetes. The two phosphatases PTEN and SHIP2 are negative 
regulators of insulin signaling. They inhibit glucose uptake and the transfer of glucose to 
glycogen for storage in adipose tissue and skeletal muscle, leading to insulin resistance and 
the development of type 2 diabetes.  
 
Insulin resistance occurs when insulin-sensitive tissues could not behave in an appropriate 
way in response to insulin. Once this happens, more insulin needs to be secreted to maintain a 
normal blood glucose level. After long time exposure to high glucose levels, the insulin 
secreting beta cells become dysfunctional and are damaged; resulting in hyperglycemia and 
relative insulin deficiency. Therefore we postulated that imatinib inhibits the effects of SHIP2, 
improving insulin resistance in type 2 diabetes.  
 
In order to test our hypothesis, the effects of imatinib, sunitinib, and PTEN inhibitor on 
tyrosine phosphorylation of PTEN and SHIP2, as well as PTEN serine phosphorylation were 
analyzed. Furthermore, beta cell viability in response to cytokines and oxidative stress were 
studied.  
 

Imatinib decreased SHIP2 tyrosine phosphorylation and increased that of PTEN, possibly 
reflecting a compensatory activation of PTEN. Using another drug sunitinib, which does not 
inhibit the c-Abl kinase, we observed an increased phosphorylation of SHIP2, suggesting that 
imatinib suppresses the effects of SHIP2 via inhibiting c-Abl kinase.  
 
The loss of beta cell mass and function is a common phenomenon in type 2 diabetes.  
Imatinib conferred protective effects on beta cell death in the presence of pro-inflammatory 
cytokines, DETA/NO and hydrogen peroxide. On the contrary, sunitinib had a negative effect 
on beta cell viability against those cell death agents, suggesting that imatinib increased beta 
cell viability primarily via inhibiting SHIP2 activity rather than increasing PTEN activity. It 
has been shown that PTEN deletion in pancreatic beta cells is beneficial for beta cell 
proliferation and maintaining beta cell mass. Sunitinib increased PTEN activity, resulting in 
more beta cell death. PTEN inhibitor decreased beta cell viability was probably due to it 
suppressed the activity of other phosphatases that are essential for beta cell survival. 
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