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ABSTRACT

Human thermoregulation is the maintenance of a constant core body temperature around 37 C and is essential

for homeostasis and survival. Skin thermoreceptor activated by the alteration of environmental temperature
influences on preoptic hypothalamus and eventually results in activation of mechanism for either warm
defense or cold defense. Skin vasoconstriction or vasodilatation is the first effector response for thermo-
regulation and there are several other effector responses for it. Sweating is one of the major mechanisms for
it and also serves for delicate hand manipulation. Excessive sweating such as idiopathic palm hyperhidrosis
can be an obstacle for social life and generalized anhidrosis can evoke life-threatening event due to failure
of thermoregulation. This review includes physiology of thermoregulation, sweating and major pathologic
conditions of sweating disorders. Further understanding of thermoregulation and sweating will be also helpful

to assess various autonomic disorders.

(J Pain Auton Disord 2017;6:1-5)
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Figure 1. Mechanism of thermoregulation. In response to ther-
mal stimuli from skin and body temperature, regulatory mecha-
nism of anterior hypothalamus and brainstem has a major role
for the maintenance of body temperature. Dark lines mean acti-
vated state and gray lines mean inactivated state. POA, pre-optic
anterior hypothalamus; WS, warm sensitive neuron; DMH, dor-
somedial hypothalamus; PAG, periaqueductal gray matter; rRPa,
rostral raphae pallidus nucleus; LPB, lateral parabrachial nucleus.
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Table 1. Responses to body temperature change
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Body temperature TRP ion channel Effector Response
Decrease <27C TRPMS 1. Skin blood vessel Arteriolar and arteriovenous anastomosis
vasoconstriction
<17C TRPA1 2. Arrector pili muscle Pilo-erection and air trapping
3. Skeletal muscle Shivering
4. Endocrine tissue Increased metabolic rate
5. Behavior Increased activity, increased appetite, huddled
' body position
6. Brown adipose tissue Non-shivering thermogenesis
Increase 225C TRPV4 1. Skin blood vessel Arteriolar and arteriovenous anastomosis
) vasodilatation
>31C TRPV3 2. Sweat gland Sweating
>43C TRPV1 3. Endocrine tissue Decreased metabolic rate
o . Reduced activity, reduced appetite, stretched
>52C TRPV2 4. Behavior body position
Modified from Tanesy and Johnson.”
TRP, transient receptor potential.
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