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Mechanisms of Human Eccrine Sweating

Tokuo OGAWA

Aichi Medical University

The recent knowledge on mechanisms of human eccrine sweating is briefly reviewed. The crucial mechanism of
production of precurser sweat is sodium secretion by basal cells of the secretory coil by means of Na-K exchange
pump. Nearly isotonic precurser sweat becomes hypotonic by ductal reabsorption of NaCl exceeding that of water.
Secretory energy is mainly supplied from ATP produced by aerobic oxidation of plasma glucose. The eccrine sweat
gland receives cholinergic sympathetic nerve fibers. Despite of sufficient evidence for adrenergic mechanism, it
appears to have little physiological significance in human eccrine sweating. Aldosterone facilitates sodium reab-
sorption, and lower salt concentration in sweat during heat acclimatization is attributed mainly to increase in
its secretion. Vasopressin has no direct effect on sweat glands. Evidence shows interaction of central nervous
activities for thermal sweating over the general body surface and mental sweating on palms and soles. Axillary
sweating has lower thermal threshold and is less responsive to heat load than sweating on other general surface
areas. Centrally-derived sudomotor neural activity is reflected on the frequency of sweat expulsions synchronized
over the general body surface. Subthreshold sudomotor impulses persist in the absence of thermal sweating. Pres-
sure over various skin areas causes dermatomal inhibition of sweating on the ipsilateral side. In newborns, de-
velopment of central mechanisms for sweating is slower than activation of sweat glands. Less sweating activity in
women than in men is accounted for by differences in mechanisms of body heat balance and in functional capacity of
sweat glands. Sweat gland activity is affected by various local factors such as local temperature, blood flow and
wetness of skin. Hidromeiosis, formerly called sweat gland fatigue, is closely related to skin wetness and appears
to be caused by obstruction of the sweat duct due to swelling of its keratin ring. Increase in sweating capacity
during short-term heat acclimatization is caused by adaptive changes in the central thermoregulatory activity as
well as augmanted secretory activity of sweat glands. Lessened sweat response to heat load in long-term heat ac-
climatization is attributed to weakened central activity due to habituation to heat.
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