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Concerning the Metabolic and Physiological Changes Involved
in Light Bathing

Masako M1ura, Yaeko Kipoug, Fumiko Yokovama,
Sakuno Maruvama, Keiko CHIKATA, Asako MIvAjIiMA

and Yoshiko TAKENOKUMA

ABSTRACT: The purpose of this study is to investigate the metabolic and
physiological changes involved in taking a light bathing.

The investigation involved 7 healthy female students between the ages of
21-27, who bathed lightly in water at 40°C for about 4 minutes.

Main results were as follows:

1) The volume of oxygen consumed was 282.3 ml/min, and the calory
consumption, 1.36 Cal/min. These results are about 1.4 times larger than rest
level consumption.

2) The oxygen requirement was 198.1 ml/min, and about 3.68 ml/kg/min.
The relative metabolic rate (R.M.R.) was on the average 1.14. This is about
half of the rate found by Dr. Numajiri for normal bathing.

3) There were two peaks in oxygen consumption. These peaks were
comparatively high in relation to average oxygen consumption, and represent
a strain for the sick. If help is available when the patient enters the bath, and
leave it, this will relive oxygen consumption.

Accordingly, although there are many patients who have been forbidden to
bathe, there seems to be no reason why, making allowances for the specific
nature of the sickness, patients may not take a bath if scientifically trained

help is available.

BRI BN A 5
College of Medical Technology, Kyoto University
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bhbhiy, FHEOIULED S, —EHIEER
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nEF-RFBEROICERNERENEL, BT
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1. #hEeE

BB AN ~2TFORELBLTFETLZTH
D, Fk - AK - REEBRIELIORTED T
b5, EEOFEL T, BRSMEHARALTOE
BIOBE -AREELOET Exb-> T3
FIFEEIGENEB E WA D, REREEORH
WA EE (BEEERERZLFI %
FHLTH S,
WEREDORITE E LTOREICHE, ERF —
#1z Smirnov #EEHI#ERE AR,

2. EEGMH

D BERGBIUFNE

EER IS4 1 A~ T, BETH
EREZIWCHNTERE L, EBRTORBREORE R
23~24°C, BEI0~95%, S 754~766 mm
Hg THy, BT rsR#H=EL0REZER 1°C
PWICHE Ui, 18, BREZXOBRE~NDOK
gext L, REREBICNy FEEE L, BEA
OOBREEZEDEEHSTETEREOREZL
7o

2) HEBE DY
WBEOLGAEFEERRO—TIKT 5D,
bbb iZERER - BEASZOflic—ED
HEY - T3, AERICRTSZENE
BAL, WEBREICT S, EBbORER,
ERBCEREOBAGHZEYT, MED
BIEOHTHILA S LS, HHOKIREERL
HEH&HE,

1 HBEOSoT 4 —n

wEBE i BR  #E HRREH
cm kg w
I.K. 21 155.0 43.6 1.34
N.N. 21 152.0 50.1 1.41
N. K. 21 162.3 48.9 1.46
M. T. 21 153.4 53.3 1.46
0.Y. 21 157.0 52.0 1.47 ‘-
H. K. 27 153.5 63.2 1.58
Y.K. 21 163.1 65.9 1.67
mean 156.6 53.9 1.48
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3) ABE#HEZzOFIH
ABEFERBEEERAY, BBRANE LS
, BB EEOAEL 40° &L, HER
HoBIChY, B TRAORER T
Motz, Bl 40°C, KA 35~40 cm THE
RO EEBREOBE T & Ui, IRRHI 2
L, #BREOBERBENTY+ vy Y2/ 1R
TELA LB ITHEEZDLT EBEE Uiz, W44HM
ABD%k, BWATLLLED, NBEORIEIC
FO Ve T —ERRUTHEBE LI, Zho5DTE)
ER A LE—T B0, FEEESELLE
BEF—72EHL, Chicfigizdbei,
COABITBORERRMIEZ, #F (BEETO
BEIEK) 1454560, ABEY vy 7 —icd
43358, HBRBOEUFL KOHEID &E
BB IOy FAOBE) 14308, 374
SORMITERE U7z

4) HRB#OBETIH
HREIMECTEL - RENEDH®R, BHE
WAZL, RBATHRE - FRHhD O« CO,
BESEETIORL, HATHRAHEZNE
Lo DTNy FitBE LML E & D, H
IR - F&th @ Oz - CO: BEOREETHER
Uz, BAIRZT#AHE ZRIE L7,
ChoORERBT, ABRHIEELEBLT

EEXDEMIELEL LA, BELUIEEE IS
BB, HREICIIY T v 7 R LIKAT,
KBS EOBmNIEEAED, ®EZBL, L
PHAR LSO LS IcEE L TR0 O BAR
REAE R RIE LT,

DVTARTEICAD, EBHR#EME LT
WA, EEREEBOER#BEED L OE
W, ZORIEREIERHBERISABIIOE
R EICR2ETE Lic, L LEIEBREI
A 2BREEBREORER, BLOREEZTRT
7eoic, TEHICBAREHEER LIRS L
T3,

Wk, WEHRiCR, TLIratrRs—
BMS 600 ZHL, £hhoBohics —& b
5 O WEh - FRERE « T 50 ¥— RHER
(Relative Metabolic Rate, 2/ R.M.R. @&
) FERHEMB UL

R LER

bhvbh O HEEETHAEMNICET 2 —#D
BAFRICHTE, BEEBRTHOEMEE D
BEEANRELTTBONECEEFHEELT
WBEDT, HIEEE L TORHRE IR RS
R#reLdlE2FRLTVEY, Licd-T,
COEBRICA TR EELREICLT, A

#2 HEMGHIIBRERERRLSCICABKOBRRETER

B X H & B ml/mn B B E B
wEE EmAH %%i% ﬁ%ﬂ% EEAH éﬁﬁm nl/min  mnl/kg/min
I.K. 156 171 178 227 1235 154.4 3.54
N.N. 164 174 170 274 1673 220.1 4.39
N.K. 169 229 255 315 1516 199.4 4.08
M.T. 170 214 200 275 1089 137.9 2.59
0.7Y. 170 178 184 253 1579 195.6 3.76
H. K. 183 208 217 319 1877 237.6 3.76
Y. K. 194 199 206 311 1888 242.0 3.67
mean 172.3 196.1 201.4 282.3 1550.8 198.1 3.68
S.D. 12.5 22.4 28.8 34.8 302.6 39.8 0.56
c.v. 7.3 11.4 14.3 12.4 19.5 20.1 15.2

S.D.
CVe = ean X100
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BIEHBEDIIBEMEL>TNEDHhEH
BT EICT B,
1. BAREHECHT 2BENERE

F 2 3ERBBCNT S O HEBERLE
bDOTH b,

AR L B EO O: HEE 12, ¥ig196ml/
ST, HEREERBRHE 0. KEED 14.0%
BMLThHb, MBTHRBHD O: HERIIFE
# 201 ml/5 T, [ U< MR 16. 5%
LERE B,

AT (3R AR A AR AR R 0 20951
LThdEl, BEEARERESG CLERA
LT3, ARIOFEBR TR NI D HESED
BEIE->TN B, UL URABRZEREHCRL,
BARZE RS BRSOV EERLTE D, C
OmEBWEFIGSETRELTAHEE WUTt
REELTLT) BEOEZFEADE LT,

Ihid, HERENIFERE~ R 7 &2,
y FCTER»T, KR53, —E@REIKL TS
CETBINTELT, hA>TRTROFNY
5w ) ATELERNEE STCDOTRIBONER
bbb,

EEBREEO O HERIITEH 282ml/4
Ty CHNIBARZHAHEOMU.0BE L, HEik
EEBRAED63.5% L &S 5,

~

X, ANBICEL O: HEE MEEER
2, ¥y 1,551ml T, 14%7- 0 T3 EH 198
ml L EBEAZRIKEN, £ TCOHEA
EEDIEL T BHIDIC, TNEEREYLD &F
3& 2.6~4.4ml, FH3.7ml L5, BRZ
%t (Coefficient of variation, PIF C.V. LB
) & 1434720 D20, Ligle~T15. 24 /8 & <
35,

—RICEREY - D BRFERIT, FABELO
FFBO LS BBE BIUKEXZ ZEBE
& B EBROFEREERDIHEELI
nTH3a>,

2. FiEsE

BERERRIEEELRT—DORETH
b B, —HicizchE Cal it LTER
TAETEMEBL,

FEIRBABEOHEELRLICbDTH S,
ABREEHEO cx v ¥F—-RBEIIEY 1.36
Cal/4>T, BAERZ#HMEE 1 & LcBE&0RBHER
BITEHL 42878 2,

A—EHTd L x v F¥—HBIEEDRN
LRSS, ChAAREY/D ELTERL
RHDOMNBEBRIAVE—TH5H, (kE 10kg
M- g5 & 0.233~0.318 Cal & 75 b kg
KX BERBBLT 5,

®I A B 0 % FE

Bt B # = 4 EEnergy {5 BEEnergy R.M.R.

BRRE Y& E A RERE Cal /B.W.10kg /min BAIK 22 85 AR B

Cal /min YEED / BAR #(L1E #LE
I1.K. 1.11 1.33 0.255 0.174 0.98 0.87
N .N. 1.31 1.58 0.262 0.212 1.33 1.39
N.K. 1.55 1.35 0.318 0.195 1.17 0.81
M. T. 1.31 1.27 0.246 0.120 0.80 0.99
0.Y. 1.22 1.40 0.236 0.178 1.14 1.05
H. XK. 1.51 1.49 0.240 0.169 1.30 1.19
Y. K. 1.53 1.55 0.233 0.178 1.24 1.16
mean 1.36 1.42 0.256 0.175 1.14 1.07
S.D. 0.17 0.12 0.029 0.028 0.19 0.20
C.V. 12.5 8.2 11.5 16.2 16.4 18.7
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