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In some studies on the thermoregulatory responses of different ethnic groups living in vari-
ous climates, it was found that there were significant differences in sweat rate among these
groups. The differences in sweat rate might be concerned with their living thermal environment.
However, it is difficult to explain without resource to the genetic factors. Therefore, it may be
interesting to examine the thermoregulatory responses of the groups who live in different climates
and have same genetic characteristics. In this study, we compared the thermoregulatory responses
of Japanese Brazilians, whose genetic characteristics are the same as Japanese, with those of
Japanese.

Eight male Japanese Brazilians (20 - 32 yrs) and 11 male Japanese (22 - 24 yrs) volunteered
for this study. Native places of the Brazilians were Sao Paulo, St. Catarina and Parana, and they
had been staying for about 2-21 weeks in Japan. Their physical characteristics are not signifi-
cantly different. Each subject sat on a chair for 45 min at 40 °C (R.H. 50%) in a climatic cham-
ber. Then they exercised using a bicycle ergometer in a semi-reclining position for 45 min. Work
level was kept at 40% of the subject's previously determined maximal oxygen uptake. Forearm
blood flow (FBF) was measured using mercury-in-rubber strain gauge plethysmography. Oxygen
uptake (Voz) , heart rate (HR), skin temperature (Tsk), sweat rate (SR) at chest region and body
weight loss (AWt) during 90 min of experiment were measured. Thermal sensation and thermal
comfort were also measured.

Thermal and comfort sensation confirmed that the Japanese Brazilian group felt cooler and
more comfortable in 40 “C environment than the Japanese group. \'102, SR and AWt for both
groups were not significantly different. FBF and HR for Japanese Brazilian group were signifi-
cantly lower than those for Japanese. Tsk at chest region for Japanese Brazilian group was found
to be significantly higher than that for Japanese. Thus the thermoregulatory responses observed
in Japanese Brazilians may be largely attributed to the climate in their native places located on
the Tropic Capricorn. These results may indicate that environment condition is the most important
factor in determining the thermoregulatory responses.

This study was supported in part by Grant-in-Aid for Scientific Research (02640636) from
the Ministry of Education in Japan.
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Subjects  Age  Height Weight Rofver Belore EXP. Natve  Generafion
{yrs) (em) (kg) index  (weeks) place
Japanese(JPN)
AS 23 176 62 114 . Chiba
MM 23 172 60 118 - Saitama
Sl 23 176 68 125 - Tochigi
TK 22 168 57 120 - Chiba
Tl 22 162 53 125 - Miyazaki
TV 24 177 63 114 - Hiroshima
i 22 168 57 120 - Osaka
YN 22 172 59 116 - Chiba
HM™M 23 176 63 116 - (Ehime)Chiba
MS 2 168 60 127 - (Aichi)Tocigi
MN 23 175 66 i23 - Saitama
mean 23 172 61 120
SD 0.6 4.8 4.3 4.7
Japanese Brazilans(BR)
MH 30 164 56 127 20 Sao Paulo  Second
FM 32 168 64 135 8 Sao Paulo Third
MJIN 24 168 60 127 20 Sao Paulo  Second
JMSA 20 167 52 112 2 St.Catarina Third
STT 21 161 48 115 2 Sao Paulo Third
AYH 24 166 67 146 21 Parana Second
ESU 25 169 58 120 20 Sao Paulo Third
HHU 25 182 67 95 21 Sao Paulo  Second
mean 25 169 59 122
SD 4.1 9.5 6.9 15.7

Table 1 Physical characteristics of the subjects
Differences between group means were not significant(P>0.05)
for all items.
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Fig. 1 Location of the native places of the Brazillian subjects
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Fig. 2 Mean ambient temperature in each month at Sao Paulo,
Santos, and Tokyo
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Table 2. Themal sensation and thermal comfort scales

~ Thermal sensation scale
3. &\ Quente (Hot)
2. &4y Morno (Warm)
1. 2 X°RE A4\ Pouco Morno (Slightly Warm)
0. &85 & b LA &L Indiferente (Indifferent)
-1. ® %% L Pouco Fresco (Slightly Cool)
-2. & L\ Fresco (Cool)
-3. &\ Frio (Cold)

Comfort sensation scale

3. FEB AR Muito Desconfortavel (Very Uncomfortable)
2. 74 Desconfortavel (Uncomfortable)

1. ¥ ¥ R Pouco Desconfortavel (Slightly Uncomfortable)
0. 2% Confortavel (Comfortable)
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Fig. 3 Thermal sensation of Japanese(JPN) and Japanese
Brazillians(BR) at rest and during exercise. Data are means + SE
.* P<0.05; ** P<0.01.
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Fig. 4 Comfort sensation of Japanese(JPN) and Japanese
Brazillians(BR) at rest and during exercise. Data are means + SE

* P<0.05; ** P<0.01.

FaEVERNBD S h (Fig.8) . MEARNER
EFBASIICRACHEMMMBESEL . KRB
WHBNROBE BERBICARZVADIRRECLAE
FitastBbnd,

AHFRT,. BENKRAREBDLODAIZHBEXALBRTS
VVAOHBRBECBAEBAGEE. THRMHER
B, H5VRBERCEFELEVHBDON A, BR T
SUYNMABREZRICHEABLIUBT LIS Vv
WTEThEFL, 208U LE0RBEBLLTEL VD
LRbhd, AHAEOHERER, BXE D LB, ¥ICH
ZLOBYRE~NORELORNEBRTEL ), &5
BERELHPLTRETILERD 2, KR L -
THEBEABROEN T 2REEROEER TS » i
ZolmbDELBbh s,

FHAEO—BRIPR2EERZHARBEE (—EBF
7 C, 02640636) DEBHIC L hiTkbhr,

SRR

160 - 1.0
B JPN
0 BR

0.8 |

2 lm ................................. E
E g 06
g 80 L

o 04}
ot £
T 4o} &%

02}

o . 0.0
Rest 15 30 45

Time (min)

1) Budd,G.M., Fox,R.H., Hendrie, A.C.
and Hicks,K.E.: A field survey of thermal
stress in New Guinea villages. Philo-
sophical Transactions of the Royal Soci-
ety of London Series, B 263, 393/
400,1974.

2) Edholm, O.G. and Samueloff,S.: Bio-
logical studies of Yemenite and Kurdish
Jews in Israel. Philosophical Transactions
of the Royal Society of London Series, B
266, 85/95,1973.

Fig. 5 Heart rate of Japanese(JPN) and
Japanese Brazillians(BR) at rest and dur-
ing exercise. Data are means + SE . *
P<0.05.

Fig. 6 Sweat rate of Japanese(JPN) and
Japanese Brazillians(BR) at rest and dur-
ing exercise. Data are means + SE .
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Fig. 7 Forearm blood flow of Japanese
(JPN) and Japanese Brazillians(BR) at
rest and during exercise. Data are means
+ SE . * P<0.05.
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Fig. 8 Skin temperature at chest region of
Japanese(JPN) and Japanese Brazillians
(BR) at rest and during exercise. Data are
means £ SE . * P<0.05; ** P<0.01.
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