
 
  

ABSTRACT
Moment-to-moment adjustment of Cerebral Blood Flow via neurovascular coupling has a critical role in maintenance of healthy 
cognitive function. In advanced age increased oxidative stress and cerebromicrovascular endothelial dysfunction impair 
neurovascular coupling, likely contributing to age-related decline of higher cortical functions. There is increasing evidence 
showing that mitochondrial oxidative stress plays a critical role in a range of age-related cellular impairments, but its role in 
neurovascular uncoupling remains unexplored. In several recent studies we tested the hypothesis that attenuation of mitochondrial 
oxidative stress may exert beneficial effects on neurovascular coupling in aging. In one of our studies we treated 24 months old 
C57BL/6 mice with a cell permeable, mitochondria-targeted antioxidant peptide (SS-31) for 2 weeks. We found that neurovascular 
coupling responses and ATP-induced endothelium-dependent CBF responses were significantly impaired in aged mice, however 
treatment with SS-31 significantly improved neurovascular coupling responses, at least in part, by increasing NO-mediated 
cerebromicrovascular dilation. These findings are paralleled by the protective effects of SS-31 on mitochondrial production 
of reactive oxygen species in cultured cerebromicrovascular endothelial cells derived from aged animals. Similar results were 
obtained by treating aged animals with nicotinamide mononucleotide (NMN), a key NAD+ intermediate. NMN supplementation 
rescued NVC responses by increasing endothelial NO-mediated vasodilation, which was associated with significantly improved 
spatial working memory and gait coordination. These findings were paralleled by the sirtuin-dependent protective effects of 
NMN on mitochondrial production of reactive oxygen species and mitochondrial bioenergetics in cultured cerebromicrovascular 
endothelial cells derived from aged animals. On the basis of these findings, we propose that novel therapeutic interventions 
should be developed to target vascular mitochondrial health and rescue functional hyperemia in elderly patients to prevent/delay 
cognitive impairment.
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