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Effects of Head Heating on Body Temperature
Regulation during Submaximal Exercise
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Osaka City University, Faculty
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ABSTRACT

The purpose of this study was to investigate the effect of head
heating on physiological responses, especially the cardiac output and
tympanic membrane temperature at rest and during submaximal
exercise (25% {’ro‘zmax and 50% ‘}OZmax)' The cap to supply the heat
load to the head was prepared. The tube sewn onto the inner surface
of the cap was connected to the thermostated bath. The supplied
inlet water temperatures were 20, 25, 30, 35, 40, 45 and 50°C with a
flow of 1.27/min. The skin temperature of the dorsal side of the hand
showed the positive correlation with the tympaznic membrane tem-

perature at rest and the work intensity of 26% Vg, . .

The cardiac output showed the positive correlation with the tym-
panic membrane temperature. It was supposed that the measure of
tympanic membrane temperature might be useful to evaluate the
efficiency of heat protection from the heat stress like a solar heat
radiation by wearing the hat and cap.
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B1 The change in heart rate during four periods (control, heated rest, 25% VOzw
and b0% Vozmax) by head heating at each water inlet temperature.
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B2 The change of the skin temperature and tympanic membrane temperature
at heated rest by head heating. A : tympanic membrane, B : vertex, C :

foerhead, D : cheek, E : larynx, F :

chest, G : abdomen, H : upperarm, I :

forearm, ] : dorsal side of the hand, K : thigh, L : leg, M : dorsal side of the
foot.

Heated Rest 25% ‘?ozmax 50% ‘?Ozmax
- Y=2.983X—0.387 5.0r Y=2.825X—1.700 -
. 5 . so:g (r=0.64) . (r=0.73) . .
1 45C | I I o
40 5 fgoc 4.0 4.0 .
® :35C . =
3.0 A :30C i 3.0F ; 3.0f ' o
A I25C ¢ ! : a
2.0 : 2.0f i 2.0t A °
' : = o
- = H -y a
1.0 ’ o Lo o Lo ioage
; e : re a0t *
] e | o7 ol T | acRanr e L B....
; o N : b : a -
-1.0f T .5 —1.o0f ~1.0f My <
: i 4 00
As ’
—2.0f g —2.01 ‘ —2.0T :
| e : o
—=3.0} - —3.0 —-3.0r a ‘ .
—4.0} —4.0} ; . —4.0]
—5.0L ! —5.0t 4 ~5.0t
— H s A ] 5 L i N y 1 @ " i i L N
-1.0-05 0 0.5 1.0 1.5 —1.0-0.5 0 0.5 1.0 1.5 —1.0—-0.5 0 0.5 1.0 1.5
ATty (°C) ATty (C) ATty (C)

B3 The relationship between the skin temperature of dorsal side of hand

and tympanic membrane temperature by head heating.
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B4 The change of tidal volume (4V;), repiratory
frequency (4Fg), ventilation (4Vg) and car-
diac output (4Q) at each water inlet tem-
perature by head heating.
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B 5 The change of heart rate (JHR), stroke
volume (A4SV) cardiac output (4Q) at each
water inlet temperature by head heating,
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B 6 The relationship between cardiac output and the tympanic membrane temperature.
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