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Neurovascular coupling responses and cognitive function: The impact of aging

and the interventional effect of exercise
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Abstract: Aging is a natural process accompanied with a progressive deterioration of cognitive functions. With an aging population,
more and more elderly people are suffering from cognitive impairment. Previous studies have paid more attention to the impact of
inflammation and oxidative stress on cognitive function during aging. Recently, it has been discovered that neurovascular coupling
(NVC), a mechanism regulating cerebral blood flow, may play a significant role in aging-related cognitive impairment. NVC responses
regulate the supply of energy substances and oxygen during brain activity, which in turn enhances cognitive function. However, as
people grow older, NVC responses gradually weaken, which may be one of the mechanisms underlying aging-induced cognitive impair-
ment. Given the important role of NVC responses in the brain, it is necessary to search for intervention methods that can improve
NVC responses and promote cognitive function. Exercise is an effective means to delay aging and improve cognitive function. It also
has a certain promoting effect on NVC responses. This article reviews the regulatory mechanisms of NVC responses, the relationship
between NVC responses and cognitive function, and explores the effects of aging and exercise intervention on NVC responses, hoping to
provide new research ideas for exercise intervention to improve NVC responses and promote cognitive function in the elderly.
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Fig. 1. Neurovascular unit. The neurovascular unit is the basis of neurovascular coupling, which ensures the precise delivery of

oxygen and nutrients from the blood to the metabolically active regions of the brain.
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Table 1. Relationship between neurovascular coupling (NVC) responses and cognitive function

Species Method NVC Cognitive function References
Mice MSPPOH 1 pL/h through Alzet  Change in CBF| Spatial working memory|; Recognition memory| "
osmotic minipumps, L-NAME
100 mg/kg per d in drinking
water and INDO 7.5 mg/kg p.o.
perd for 7 d
Rat Type 2 diabetes model NO amplitude|; CBF Spatial learning and memory 101
amplitude and duration |
Human 24 h sleep deprivation Right MCAv| Reaction time|; Sustained attention| 2l
Mice  Alzheimer’s disease model, Cortical CBF Spatial short-term memory?; Working memoryt
a-Ly6G 2 mg/kg i.p. once/3 d
for 4 weeks
Human Resveratrol 75 mg p.o. CVR? Domain of verbal memory?; Overall cognitive (631
twice daily for 14 weeks performance?t
Human Post-menopausal women, Basal BFV1; CVR?T Processing speed?; Cognitive flexibility? 164

trans-resveratrol 75 mg p.o.

twice daily for 12 months

MSPPOH, N-(methylsulfonyl)-2-(2-propynyloxy)-benzenehexana-mid; L-NAME, L-N%nitroarginine methyl ester; INDO, indomethacin;
NO, nitric oxide; CBF, cerebral blood flow; MCAv, middle cerebral arteries velocity; a-Ly6G, antibodies against the neutrophil marker

Ly6G; BFV, blood flow velocity; CVR, cerebrovascular responsiveness; T, up-regulation; |, down-regulation.
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