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THERMOREGULATORY RESPONSES OF ELDERLY MEN TO PERIODIC INFRARED

PRESENTAT'?E IRRADIATION IN VARIOUS SPECTRAL REGIONS

Keiko NATSUME, Norikazu OHNISHI, Kazuno IMAI, Junichi SUGENOYA, Tokuo OGAWA

Department of Physiology, Aichi Medical University

To investigate the dynamic thermoregulatory responses to the changes in skin
temperature for elderly people, sweat rates and skin blood flow were compared
between young (18-27 years) and elderly (72-77 years) male subjects by infrared
irradiation in various spectral regions. In Series 1, the left half of the dorsal
trunk of the sitting nude subject was irradiated repetitively for a period of 4
min (2 min on, 2 min off) in a warm climatic chamber. In Series 2, the entire
dorsal trunk was irradiated periodically in the same manner as Series 1 in a cool
climatic chamber. Three kinds of infrared heaters were used: 'near infrared' (NIR)
heater with wavelength range of 0.7-2.8 pm, 'intermediate infrared' (MIR) heater
with wavelength range of 1.5-5.8 pm, and 'far infrared' (FIR) heater with
wavelength range of 2.8-25 um. The heater was kept on throughout the experiment
and the irradiation was shaded during each interval with a shutter. Changes in
sweat rates in response to each infrared irradiation were recorded at the
jrradiated (left subscapular; Si) and non irradiated (right subscapular; So)
skin areas by capacitance hygrometry in Series 1. Finger-tip blood flow (FBF) was
recorded by laser-Doppler flowmeter (Advance ALF2100).

In Series 1, Si and So increased during infrared irradiation in both groups.
The magnitude of So tended to be the greatest with MIR heater, while that of
Si showed no consistent differences among various wavelengths in the young group
(group Y). On the other hand, there were no -significant differences in the
magnitude of Si or So among various wavelengths in the elderly group (group E).
So increased fastest during irradiation with MIR heater in both groups, and it was
leveled off sooner in group Y than in group E.

In Series 2, FBF increased during the irradiation phase in various wavelengths
in both groups. The magnitude of FBF was significantly greater with MIR and FIR
heaters than with NIR heater in group Y. On the other hand, there were no
significant differences in the magnitude of FBF among various wavelengths in
group E.

These results may be attributed to degeneration of cutaneous thermoreceptors,
to diminution of the sensitivity of functioning nerve fibers, and/or to decline of
central thermal sensitivity.

The wavelength range around 3 pm is most readily transduced to heat by causing
resonance of water molecules in the epidermis. Therefore, these differences in the
degree of direct thermal effect on sweat gland activity and of indirect thermal
effect through the stimulation of cutaneous thermoreceptors among various
wavelengths might be partly affected by age-related changes in the water content
of cutaneous tissue.
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Fig. 1 : Spectral distribution of emissive nower
of the infrared heaters (data given by Toto
Electric Industry).
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Fig. 2 : Mean changes in sweat rates on the
irradiated (Si) and non-irradiated (So)
subscapular areas in response to periodic
infrared irradiation in a young and an
old subject
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