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Autonomic Nerves and Their Control of Blood Flow to
the Skin and the Mucous Membrane

Tetsuo NAGASAKA
Department of Physiology, School of Medicine, Kanazawa University

This paper reviews how blood flow to the skin in humans is controlled. The control of blood flow
in mucous membrane of the tongue and the nasal cavity in some animals is also briefly reviewed. The .
anatomy of circulation divides the skin into the two areas, the glabrous skin such as fingers and the
hairy skin such as forearms. In the glabrous skin where arteriovenous anastomoses (AVA’s) are
abundant, the increase in blood flow is elicited mainly by the relaxation of AVA’s due to inhibition of
the sympathetic vasoconstrictor activity. In the hairy skin where no AVA is observed, the increase in
blood flow is produced largely by active vasodilatation, since electrical stimulation of the lumbar
sympathetic chain results in skin vasodilatation. Among others, VIP may be the most potent
transmitter to this sympathetic vasodilatation. Skin blood flow is also controlled by nonthermoregula-
tory reflexes such as baroreflexes and exercise. Skin blood flow is also affected by local temperature.
Vasodilatation is observed at either end of the local temperature spectrum. At local skin temperatures
of 39—41°C, however, blood flow to the glabrous skin decreases in already hyperthermic humans. This
heat-induced vasoconstriction is also consistent in already hyperthermic animals. Hemodyanamics of
the face in hyperthermic humans are also discussed in connection with selective brain cooling in
humans.
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