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Brain mechanism involved in thermoregulation and the influence of aging

— focusing on thermal perception and behavioral thermoregulation —

Kei Nagashima, MBBS and DMSci

Body temperature and fluid laboratory, Faculty of Human Sciences, Waseda University

Abstract

Thermoregulation of warm-blooded animals is broadly classified into the autonomic
and behavioral. A wide range of research has been conducted on autonomous
thermoregulation and much knowledge has been accumulated. On the other hand,
behavioral tthermoregulation is a basic system possessed by most animals; however, the
mechanism remains unclear yet. Behavioral thermoregulation consists mainly of escape
from thermally-undesired environment and search for thermally-preferable environment.
As this mechanism, objective evaluation of the environment by inputs from the skin
temperature sensor (thermal sensation in a narrow sense) and subjective evaluation of
the environmental temperature based on core body temperature are performed (thermal
comfort). In particular, thermal comfort and discomfort are considered to be one of the
major motivations for behavioral thermoregulation. The brain regions involved in thermal
comfort and discomfort are mainly searched by neuroimaging techniques, and it is believed
that the insula plays an important role. In addition, involvement of amygdala, orbitofrontal
cortex, anterior cingulate gyrus, ventral striatum is expected.

Keywords : thermal sensation, thermal comfort, insula, afferent nerve
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