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In�uence of diabetes on the activation of renin angiotensin system and neurodegenerative 
factors in the rat brain cortex.
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12 months

Diabetes mellitus (DM) is a serious metabolic disorder that affects 171 million people 
worldwide, and this number is expected to double by 2030. Diabetes has been shown to be a 
strong independent risk factor for stroke and is associated with an ≈1.8- to 6-fold increase of 
the risk of stroke (Goldstein et al. 2001). Diabetes is also associated with either an accelerated 
cognitive decline or an increased incidence of dementia and cerebral infarct (Allen et al. 2004, 
Eguchi et al. 2003; Kario et al. 2003).The pathophysiology of the diabetes induced stroke is not 
well characterized. However, activation of renin angiotensin system by diabetes might cause 
neurovascular damage that leads to stroke and neurological de�cits in the brain. 
Diabetes induced activation of the RAS axis comprising angiotensin converting enzyme (ACE), 
angiotensin II (Ang II) and the angiotensin AT1 receptor (AT1R) has been implicated in the 
various neurological disorders in the retina and brain (Ola et al 2012, 2017; Saavedra et al. 
2012; Mogi et al. 2012; Tian et al. 2012).). It has been shown that the both retina and brain 
have their own intrinsic RAS apart from the one in peripheral tissues (von Bohlen und Halbach 
and Albrecht, 2006). However, not much is known about how diabetes in�uences the intrinsic 
RAS system that activates neurovascular damage in the brain. 
In this study we propose to investigate, �rst the expression of RAS system in the brain of 
normal and hypertensive rats and then to study the regulation of apoptosis and neurotrophic 
factors in the brain under diabetic conditions. This study would enable us in understanding the 
mechanism of neurodegeneration in the brain under the in�uence of hypertension and diabetic 
conditions (Groth et al. 2003). We speculate that, these �ndings would lead to better identify a 
promising therapeutic target to ameliorate stroke and protect neurons in the diabetic brain. 
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We propose to investigate, the key factor(s) of RAS system that regulate apoptosis and 
neurotrophic factors that damage brain under hypertension and diabetic conditions. We 
speculate that, these �ndings would lead to better identify a promising therapeutic target to 
ameliorate stroke and protect neurons in the diabetic brain.

1. Analyses of the expression of renin angiotensin system in the hypertensive and diabetic 
rat brain.  
2. Analyses of the regulation of apoptosis and neurotrophic factors in the hypertensive and 
diabetic rat brain. 

We will obtain the samples of brain from hypertensive and diabetic rats from the laboratory of 
Prof. Dr Carlos Ferrario at Wake Forest Medical School, USA through an ongoing collaboration 
program. Here in our laboratory, we will analyze the expression and regulation of renin 
angiotensin system and also neurodegenerative factors including apoptosis and neurotrophic 
factors. We will utilize biochemical techniques, Western blotting and ELISA techniques for our 
studies.
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