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Vestibular mediated arterial blood pressure control at standing and its
plastic alteration
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Abstract

The vestibular organ, which perceive linear acceleration (gravity) and rotational acceleration, is

involved not only in ocular movement and body stability, but also in blood pressure regulation via

the sympathetic nerve. When the posture is changed from recumbent to standing, the direction of

gravity changes, the hydrostatic pressure difference in the longitudinal direction increases, blood

shifts downward, venous return and cardiac output decrease, and blood pressure decreases. At the

same time, this change in the direction of gravity stimulates the vestibular system and reflexively



HEEZ

increases sympathetic nerve activity (vestibulo-sympathetic reflex) and raises blood pressure
(vestibulo-cardiovascular reflex). However, since this blood pressure control system regulates blood
pressure not based on the blood pressure change but on the gravitational change, a control error
occurs. This control error is corrected by the baroreceptor reflex, which is a negative feedback
control system. Thus, the vestibular system and baroreceptor reflex work together to maintain
blood pressure during postural changes. However, the vestibular system is highly plastic, and in
an environment where the daily input to the vestibular system is reduced—the microgravity
environment of the universe—the sensitivity of vestibulo-cardiovascular reflex is reduced. This
may be related to the orthostatic hypotension seen in astronauts after returning from the

microgravity environment.

Keywords : vestibulo-cardiovascular reflex, hypergravity, microgravity, plastic alteration of

vestibular system, orthostatic hypotension






