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B &z OmHIco &, BFERT — 5 2HIC Review 7 %,

180 B=X, 4, 77U HBEREICLIRTEHEOLE
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QEBER : M 1LrdTmLl, 74H s F = o<1 (SHEBMCBFE RO E
RICfE L, 14280 Tl & EH%E&D K UEMA ISR IZR 2 1R
T, FHINEEHDEL, BA - RIFICE T 3PFEL2RTEESHE
HELTWS, K3ITid, ATRRE26.6°C, 33% rhickid s, HAAMKER
BORITERLCSAZ/R L, 43 CORKICH P ZERKE SR EER» S50
RIFFREAAHIERTHO, FEER (Ttym), OFEE (To) RUFEEHKE
& (meanTs) Z[ERFLERL TW5S, K413, 7 A HEREDIRFI TS A - F =
VA RFREFFEBEYRETER - KRENIRESM1326.6°C, 33% r h
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A map of Chiang Mai where locates 18°47°' N and 98°39'E
(Nagasaki 32°44'N and 129°52' E),

Mean annual ambient temperature i1s 26 6C and 16 6T in
Chiang Ma1 and Nagasaki, respectively.

& 1

Th-o7oo K3 LR 4 Ot - BadIIFERTHY, 7 8ERERFZ AL THAK
ANBERE L LRITROVDIS, BB LR ->T05, K5I, 77
Y A HERE DOFEERF A TR T, T OFEBRIYIEIRTHMET O T 7 ) 1 AR BER
HLLTHD, ANTRREEZRI B LRI set Lico 77 Y AHERET
i, B - A HEREFICHL, BICRAEHIEVONEETH B, X6,
K7iEdkz, BAR 4, T7)AEBREICKLFAER (X6) L¥TE
(IX7) DLETT 7V H4ERE 5 HIF 2 FI TR, 305 fDIRKEFTIC THT
EZRDT, ISIKIGHER Lplbd 5. 771 A RS ORITEB OV
1322.818.583TH Y, HAMBME LD EREICEL (p<0.0D), 7 145#H
O bRWHERIZR L2, £/, W8, BEORFFETREE, K TIoRdTm<
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Mean monthly ambient temperatures in Nagasaki (32°44’N, 129°52’E, Japan) and
in Chiang Mai (18°47'N, 98°59’'E, Thailand). The experiments were carried out
in the hottest months in both places, from August to September in Nagasaki and

from March to April in Chiang Mai.

B2

AASEREICXL, 74, T7VA0ZNE, BERICDE (p<0.05 TH-
foo BAR, #EE (n=60) &7 A #HEE (n=30) TRAMIELEHRIcHT
ARETEZHRLUIERZEZRSIIRT, &2 (1), i (HAX) OXDEEREZ
FRRTROVAICEER, BAHERE 36021504 £ TREBRAENERDO Z 0
Z 5, —7, 74 #EREI30EH20% F THRERTES MR 1iE
D LIn o ODRRBIRIBICK » T, FEAMALICENET 5 AUITHEBRZED,
BB : BFOWAEII D>V TINE LIRERNER T — 7 13780, BUTH
FRRIAEERREOBRHMTE S, REEBICL > THHZRT 5 (KEEX
o FIRBEMBEHIEEXHORELH Y, SBREIRTEET S, X111
AN, BGEHISERE IS A ARSI L, DEORTTHEZ L DKL
FEL, R9iTRgnd, PERFTZOMBNOKERE T IIERETIZEL,
FEZARMMEEIAEL (Dry heat loss) ITKET 250D 5, LR ORFFHE
(3, RAOHFRERVKREERFEZNT 5 EEZ ONED, FHORMEERFIC
DWW, FAALid, 1A aeFEhE2X (Iontophoresis) ZFWTTEF—I)La 1)
> (ACh) BREZMZHET 57 DICEENMRIGHEFRTEEE (Quantative
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TYPICAL RECORDING OF A JAPANESE SUBJECT

0.6
26.6°C, 33%rh Ttym 38
Water bath:43°C
O/ \ = 37
£ T -—
E 0.4 -36 S
=
> 097 -34 2
£ ! _;
& 0.2 32 S
o
= abdomen
5 01
x
[7,]
0
Heat Load
1 i 1 1 1
-10 0 10 20 30 40 min 50

A typical recording of a Japanese subject in Nagasaki, oral and tympanic
temperatures as well as mean skin temperature colmulated by a personal computer
and local sweat rates on the chest and abdomen were recorded before during and
after heat load by immersion of the lower legs in a hot water bath (43C). Sub. N-6
No. 6 subject in Nagasak: Ttym tympamc temperature, To. mean oral temperature
Ts. mean skin temperature calculated, of the chest, forearm, thigh and leg, after
Ramamathan 1964

X3

sudomotor axon reflex test : QSART) 2 FEH LIXK100< X6, 7 D
BEEMEmZRL, BEHIERE 12 ACh BSEHUNMET L TWAEARL 1,

281 BXE, 4. 77U HHEBEEOEKEXEEHDLEE & 7Dt

BEA PV A MCEY BEGHEROKREREUCEN B AN L ThE
WEHIT, RELHTICHA S habituation phenomenon & L TOHEMTH D,
F ISR, BARAEERE ICH L TEl— IR Bm s b THRiEE
hS W, BT, ERICEVT, BECABRSEENRCERA 5H M
ThHO, AFETIE, AAtE, BRI COEKBREICE T 54 E EFICIE
negative feed back loop 12 & &G F AR OFAEEIE L TEER L
R EWET 5, OAFHER, OB 2 REMEBD Incidence 1T &
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TYPICAL RECORDING OF A THAI SUBJECT

06 — 38
""" 10 e
054 - == T-F37 &
s 5
E 04 26.6°C, 33% rh -36 2
E Water bath: 43°C 5
= 037 Sub: G~10 S
E. abdomen
8 0.2
Fid
g 014 A
b chest
0
Heat Load
\\\\\\\I\\R\\\\\l\\\\\\\ :
10 0 10 20 30 40 min 50

A typical recording of a Thai subject in Chiang Mai. Oral temperture and local
sweat rate on the chest and abdomen were recorded before, during and after heat

Sweat rate, mg/cm2 min

0.6
26.6 C,33%rh
0.5 - Waterbath:d3 C .- 7T T°
0.4 -
AT — chest
0.3 L Sub:AF-3
0.2
0.1
0 ; Heat Load
-10 0 10 20 30 40
TIME, min
B 5

load by immersion of the lower legs in a hot water bath (437C).

Sub C-10: No. 10 Subject in Chiang Mai
To: oral temperature

& 4

TYPICAL RECORDING OF AN AFRICAN SUBJECT
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SWEAT ONSET-TIME
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NAGASAKI THAI AFRICAN
X 6
12 7 SWEAT VOLUME
o~ 10 1 chest
g ‘ [ abdomen
G
E 8 A
wi
=
D 6
3
O 4
>
s ]
3 .
o 2
0 i LS . ta i Silidsunt
NAGASAK! THALI AFRICAN
7

% Exogeneous Biological Agent (# : L P S) & Macrophage (M ¢)
D HPER LA N LT Endogenous I L-1 a « BOSW—-BBB—>PGE, >
PO ./ AHZKTHIED Effector mechanism DEE)IC & 2 SAE (GED
DAL S B05, SRR B HIEOM ¢ OIFEMEL, Mo NS0 1 L-1 a-
B DA WNHI & W - 7o FEEREE B S negative feed back system AVEKIL 3 B
(X122 08), @I, SRR GEED M ¢ OFIIINTEY 3 v 7EE(HS P)
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Sweat Uolume

mg/cme

10

75

mg/cme

abdomen

X 8

&1

Sweat Uolume
1

Japanese
(n=60)

mg~-cme

Comparison of sublingual temperature among Japanese, Thai and African.

before at the onset at the end
JAPANESE 36.76x0.10 36.84+0.09 37.42+0.10
THAI 36.71+0.23 36.98+0.27 37.18+0.32
AFRICAN 36.72+0.12 . 36.85+0.16 37.16+0.15 °C (mean+SD)

%57 5 B2 T Heat Shock Transcription Factor(HS F)/)"I L-1 a-
BDT I ) EBOERED sequence DEIBT Homology TH LD THLAER b
b0, HRELTIL-1a - BO7ibZMEd % negative feed back loop
A12080 < BRIL L, KB LR OMEIERE T 2FEREB TV 5,
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9
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L 30 o 0 THAI (n=29)
= ] E 44
F-:' 25 4 % 1 SD :
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CHANGES N ORAL TEMPERATURE DUE VO REAT LOAD

17.4 1 e
fé,f%' :{ﬂx Mean:SE

37.2 y * P<0.05
% “ [ «¢ P<0.01
37.0 1 A

36.8 1 }“n

36.6 1 .o

.......... JAPANESE

ORAL TEMPERATURE, C

- THAI
«~—— AFRICAN
Heat Load
35.4 T 1 L 4 T L) T A |
-10 0 10 20 30 40 50
TIME, min
B 1

A Speculation of Negative Feed Back
Loop of Fever

Macrophage

« :.
proliferation HSTF ------= IL-1 :
Ty freeee o I , :
y
HSP PGE, :
repair of fevery -~

cell damage

12

— 211 —



BE#
(ODMatsumoto T, Kosaka M, Yamauch: M, et al. (1991) Trop. Med., 33, 127-

133.

@Matsumoto T, Kosaka M, Yamauch: M, et al. (1993) Trop. Med., 35, 23-
34.

@Matsumoto T, Yamauch:1 M, Kosaka M, et al. (1994) Jpn. J. Biometeor.,
31(3),148.

@DKosaka M, Lee J-M, Matsumoto T, et al. (1995) Body Temperature and
Metabolism, Ed. Nagasaka T and Milton A S, IPEC, Tokyo, 153-156.

®Low PA, Caskey PE, Msee RR, et al. (1983) Annals of Neurology, 14(5),
073-580.

— 212 —



