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Thermoregulation during Hot and Warm Exposures
of Infants Compared to Their Mothers

Kazuyo Tsuzuki-Havakawa
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This study was conducted to investigate the thermoregulatory responses of infants during hot and
warm exposures. After the subjects first rested in a thermoneutral room (28°C air temperature, 50%
relative humidity), they were then exposed to a hot (35°C, 70%) or warm (31C, 50%) condition for 30
min and then returned to the thermoneutral room where they stayed for an additional 30 min. The
rectal temperature (T;), mean skin temperature (Ts) and total sweat rate (M) were measured and
compared to the responses of their mothers. The T, of infants rose during the hot exposure, even
though their Mg, was twice that of their mothers, and the infants had higher Ty than the mothers. This
result was supported by our previous study (Tsuzuki-Hayakawa e al., 1995). The rise in T of infants
was especially rapid during the hot exposure, and was significantly higher at the end of the exposure
than that obtained at the end of the warm trial. M, of infants was almost identical at both warm and
hot exposures, although the heat loads were clearly different under the conditions of hot and warm.
This indicates the thermoregulatory response of infants does not work well and a higher excitability of
the sweat centers is evident. Also, infants are more easily dehydrated during warm and hot
eXpOoSsures.
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Table 1. Physical characteristics of subjects
‘ Height Weight BSA BSA/Mass Skinfold thickness (mm)
Subject Age . N o
cm) kg () {cm*/kg) Triceps Scapula Abdomen
{months)
5.3 63.0 7.1 0.393 476.5 12.0 9.0 10.0
5.8 64.0 8.3 0.421 44¢.9 15.0 14.0 11.0
6.6 65.6 9.3 0. 429 556. 6 15.0 8.6 8.4
Infants 6.7 70.6 .7 0.423 432.6 8.0 7.4 6.4
6.8 66.0 9.8 0.457 480. 3 10.5 14.5 9.5
8.9 62.0 9.5 0.415 473.0 9.4 10.2 5.6
10.3 71.0 8.8 0.436 445.9 11.4 8.8 5.6
10.8 70.0 9.8 0.455 518.3 11.4 10.0 7.6
Average 7.7 66.5 8.8 0.429 479.4 11.6 10.3 8.0
SD 2.1 3.6 1.0 0.021 41.4 2.5 2.6 2.1
(years)

33.6 148 60.1 1.304 287.5 24.0 40.0 40.0
27.7 132 52.3 1.440 360.9 18.0 16.0 27.0
28.0 153 39.9 1.282 201.0 13.0 11.0 11.0
Mothers 30.0 157 63.8 1.607 380.1 32.0 26.0 35.0
32.1 156 42.3 1.333 245.4 11.6 10.4 12.8
32.0 156 54.3 1.490 319.5 14.8 18.6 15.0
27.2 156 46.6 1.393 293.1 9.8 8.4 5.2
35.7 153 47.5 1.385 272.4 17.0 15.0 11.0
Average 30.6 153.9 50.9 1.429 295.0 17.5 18.2 19.6
SD 3.1 3.0 8.4 0. 104 58.6 7.3 10.4 12.7
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Fig. 1. Mean skin temperature for infants and

mothers during hot and warm exposures

Values are mean.

(0.48) COFHIZH ~ /2. BB I NRBELRME L 412
FEEIIAET L L PHEFRITIERC LS, 10
TBURIBITREL Tz, BROTEYEE RS,
EBREHTIE V- 7357 (0.35)C, g7 L
— 7356 (0.16)C, RBEEMTIAFIr L — 7 34.7
(0.53)C, B/ L —734.8 (0.48)CTH - 7. [a]
BT, MEHRL VBB V- THIIINETOTE
VIEBRL NV T 32012380, Ftorr—7o
FHEBRIBARFEHORTILEHETHY FixL
NLEDHELS 21200 hbod, 20BETOE
Azl £/, FHI V- TORBEZEZOTY
ERERKTIIEETH 7. EEI0 S TIZEESN
EN =TI LB EERO SN, 1TIT AT
L Tuwv7,

SEHDEGMTOERL, EBOFHRITHEETI
2, BHBENTLREEBOIYRILEETH 1.
S5, 1 ROKHEFHTHAER - BHLULEE
& FELEBOZHIERIEECH -7, F# -
EECBEOZRER L 2ROZTHEEHTH L Fls - B
BERF - RECEORBEMIEETIE -7, L
EORE IR A TTIIWSDIZ L A FRES T 1

MR, CFHEBRCEREIROSNY, BRELD

82

Vol. 49 No. 4 {1998)

=—HOT-INFANTS - - - -HOT-MOTHERS
— WARM-INFANTS  ------- WARM-MOTHERS

382 r

38.0

37.8

37.6

37.4

37.2

RECTAL TEMPERATURE (°C)

37.0

36.8
28°C HOT or WARM 28°C

36.6 1 |I 3 1 It ! L l’ 1 L ' I L t

0 10 20 30 40 50 60 70

TIME (min)
Fig. 2. Rectal temperature for infants and mothers
during hot and warm exposures

Values are mean.
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