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ABSTRACT 

EFFECTS AND MECHANISM OF INCREASING BRAIN CAPILLARY GLUT1 (BCG) 

EXPRESSION DUE TO INTERMITTENT FASTING (IF) IN RATS MODEL OF 

BILATERAL ASYMPTOMATIC CAROTID ARTERY STENOSIS (BACAS) 

Backgrounds:  

Most moderate to severe carotid artery stenosis are asymptomatic. However, it can cause stroke 

due to hemodynamic disturbances and impaired perfusion. Collateral has a vital role in this 

condition. Capillary density is one indicator of the angiogenesis process, and it is the basis for 

collateral formation. Pre-conditioning Intermittent Fasting (IF) has been shown to increase 

capillary density at the time of stroke. However, it is currently unclear whether IF is associated 

with increased capillary density in bilateral asymptomatic carotid artery stenosis (BACAS).  

Methods:  

Rattus norvegicus model of BACAS consisted of pre-experimental (PE), ad libitum (AL), 

Intermittent Fasting 12 hours (IF12), and 16 hours (IF16). In the IF group, water and food were 

not given during that period. PE groups were decapitated after the third day and other groups 

(AL, IF12, IF16) after the seventh day. An immunohistochemical (IHC) examination was 

performed to see the expression of VEFG, AMPK, SIRT1, and BCG. Statistical and pathway 

analysis was performed by comparing each group.  

Results:  

The number of rats was 8, 7, 8, and 7 in PE, AL, IF12, and IF16, respectively. Variable 

comparisons were made between each group. VEGF showed differences between groups 

(p=0.020), AL vs. IF12 (p=0.013), and IF12 vs. IF16 (p=0.012). SIRT1 showed differences 

between groups (p=0.006), PE vs IF12 (p=0.003), AL vs IF12 (p=0.002), IF12 vs IF16 

(p=0.020). In AMPK, the difference was only seen in the PE vs. IF 12 group (p=0.015). The 

BCG showed differences between groups (p=0.010), PE vs. AL (p=0.015), AL vs. IF12 

(p=0.006), and AL vs. IF16 hours (p=0.034). Pathway analysis showed a direct relationship 

between IF12 with SIRT1 and SIRT1 with BCG.  

Conclusion:  

IF12 increases the expression of SIRT1, AMPK, VEGF, and BCG. However, IF16 only 

increases the expression of BCG. In pathway analysis, IF12 increased SIRT1, and subsequently, 

SIRT1 increased BCG.  
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