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Effect of training program on resting metabolic rate.

Yoshiko Kubo Hisao Fujii

Abstractt

In order to prevent obesity, it is necessary to increase the amount of energy. Metabolic rate at rest, one
that accounts for most of total energy expenditure for a day. Training is to make a good body metabolism
in the resting state.The purpose of experiment 1 was to examine the effect of aerobic training on resting
metabolic rate (RMR). This study was measurement energy metabolism that used human calorimeter in
comparison with those exercise.Eight subjects were randomly separated into two groups:aerobic
training group(AT:n=5)and no training group(NT,n=3),Body composition,VOzmax and RMR were
measured before and after the AT period. The purpose of experiment 2 was to examine the effect of
resistance training RMR. Nine subjects were randomly separated into two groups: resistance training
group (RT,n=7)and no training group(NT,n=2), Body composition body morphometry and RMR were
measured before and after the AT period. After eight weeks,AT in the showed an decrease significant of
body fat mass(p<0.05),and significant increase in VOzmax.AT showed no change of RMR/LBM were
evoked after training eight weeks. RT in the showed an increase a significant decrease in body fat mass
and % body fat (p<0.05),and significant increase in body morphometryRT showed no change of
RMR/BW were evoked after training. RMR of AT is increased energy consumption due to exercise. RT is
an LBM were considered to have been affected by the increase in the amount of the increase in RMR.

Key words: obesity,resting metabolic rate, aerobic training,resistance training

119



1. AETEEREE & AR

B, BAETEE O MRSV O=ER (KF,
EE AR | 0O b, [5HE] IRELE—F, &k
L O O ZIRFEEA~OEBIZ LY, FEH
BCOIEBNENBD LTV A, 51T, BB D3
EEIZL VB ELED L. [EREE  FEHE)
DO|EICL D E Y, BEAERICRIT 28580358
PET 7,321 #, THET 6,267 L 2o TR, VTR
HIEAFEED EEAAR 21 ¥ THBIT 2 BAEEIC
ELTORWIFEEDRADIL, =R/ F—0 il
T UREREEICL, BB A & 27 IRE &,
BR-—ALF—PNHBEZ LT —% LEIDZ LT
NBIERZENDY ZENnD, TRAF—DHMN
FUREA MR IVTBEIENEEELRD. LD
E R - ERE Y 12K D L, 40~T4RETIL, T8
PED2 NT LN, ZEDS NZ L ABAZRY v oo
VR —LOBRYEITREEEBSZAOND] L
ELTRY, ZoERELTE I Y — EEHOE
FELEHLAENEZOLNS V. AR, EFHEORELDH
bR NVF—EHBEENED L, BECRm S R®T
DEFHEAM L TN B.

2. TXNLX—HEE

1 BOMTRNLX—14EE (total energy expen
-ditare:TEE) i%, ZEFEFLHIE (resting metabolic
rate : RMR) 60~75%, {EENZBERLT = RILF—&

(thermic effect of activity : TEA) 15~30%, &
FIZ L AEEGHE (thermic effect of food : TEF)
10%DBFITH Y © , TEE DR¥E HEDHTNAHDIX
RR THhd. 7=, AR OKREITEMAHE (basal
metabolic rate : BMR) T#5.BWR L1, [AmiERs
DO DREE - REHFRIBIT 25D = R —R_5H
Bl LERINTRY 9, 24 BREGTARBIET
&% %, BIR DEXRIT 1 HOMT RLF—THEEDHE
RIZEED3 D BMR 13, (548 - HSEROEEE K& <
230, BIIENOFARLEELTVA. AR—Y
EFO BRI, —fEANICHEANFRIZEVWERE SN
TR 29, TN b AR—Y BFROHEHERIT—EA
WZEE, (RRERA DMK BRAEAE (lean body mass :
LB) BEBICENEEBL ¥ IFHEL TS B b
DESHERIT, IEEHE (fat mass : FM) & LBM T KR
Sh, LBMIZE ENDBHEMHIL, BEFTIZR VTS
ZREBANC =RV —JRE LCTRIAT 5%, HED

(EIESR

HHR & 0 AREREE MR, RN OB AL AT
ITLFRFAREIME S R T WEREIZZR > TV D,
Lo T, EIEMR OB, B EOEIMNILZERRH
EHEIMSERY SHWEIRIZT B,

3. hL—= T DR

LBMIZE EN 2 BHHIL, BRI T 2 BE 2
ICREZRFD, —RICKR & 72 BRI A @
& LTIERT 5. fhO@EISEELFIA L, §5) O#EiR<e
EOERERSD hL—=U 70, LYRZ AR
L—=_7 (resistance training) T 5. B
DIERITEE LTHEDIERIC L -T2 5 10,
AER U 7= SEHEO NER Tl AFRRMED K X138
5, FFEBMEOBOEMMNEE Z > TV 5. BRI,
TRTOEENOE R & L TEIK (00 Tlidze<,
KIBEERDOBDEERBIRTLH 0, HEORNT
BHE DRV —FEETD. LB >T,Z0
EXMERF- 18R LSRR DA L2 XD Z &1, HEROIEE
DREEEEZHERFT L2 ETLEETHD. 250
BEGICATT DEBERERIZIL, IR TH A & 18
BREBEROFLERTUEARE 2EEZ LT3,
DFED, OWERS) (FREKE) &V AHEE

(BEKRIEREE) , MRFO~NEI B U RE, B
FOUIBIC & 2 ikoEx) (FROHEEE) T
B, MEOEENL RO T E L IHE I K-> Tk
ESIND. TNOHEBELZA EITR0MR, =7
w7 hb—=_7 (aerobic training) T& 3.

—_—

- BRAOHRMNIEE THD I har N 7, BB

120

Ba

EZRRAL T RNX— % B EET H/MFET
HY , =7ty h—= AT Lo THFO#RE
EMETZ0, == P E A AITEND, 2 DI
KBIEN, hL—=V 7 RBRICKIETEE I N
T A OFFEER 2 ENTWA. HKES 1V DI
rXBL, LVREUR RN L—= o 2T L D EAEN
EMLBR Z2EDDEINTNEN, =Ty 7
N—= ZIZB LT, 8 S 12 OEEEIE DA
WEELZEZ RIS BRI OEREAREES L E
HLIZEZABRBEEIET LIZEHRELTWA.
%72 Shinkai & ¥ 13, FEELMEE AR, 12 BH
DT u by 7 EBOEMATH T RR 238N L7z &
BELTEY, INETOWFEIZBNT, bL—=V
TIRZRZNF—REEICRITTEEILTLH—5
LIZRARIELNTORVONTRTHS. £ 113,

—_—



FL—=Z 2 7SO T ARSI R

M= IR EICRIETEEOMZESREICD
WCOBFEEZR L. ZTRETOMETIE, 1 BOX
Y2 5% RMR ORIFEICY R 7 % BT 5SRO H)
EFERFERALTWAEDORERTHY, BIEHIE
DEREZEBETINLENRD .

4. R EDRIE
NED = 2N — B BORIEIZIL, EHEAEH]
TEYE (direct calorimetory) &, [BHEEAERIELE
(indirect calorimeory) A3 % ' . RHEENERIE
I, —ERENICERENSHE LI-BRE L BE
LT ZBEIRBEB L VRFTOEZEN D, ANT
PRIE LT R BRODELLZFHEL, E5IZZOfFEN

ROREHEH L ZEBMLREO BT SHEC L 0l
ET D, FFROBREUZIL, # 75 %+ 23w 7 (Douglas
bag) ¥E&, 7 L ANA 7 LA (breath by breath)
EERH DD, F b ORIEEILE ~ OFESN T IE6E
IZHIETE D0, v RV SaikET 54, REROE
IR DBRIEDEE L e CTEENIHIBR H 5. 05E T
&, FERERE D AT~ R 7 EORRIR R A 2 5%
5T &L, FEOAFEIGE IREE CRERIChT-
STZRNF—HEEZAETEAHEL LT
=AY A=F—pEbLEN TS ZRL W
foéba—~rnl A—F—Z LD RLF—
HEEREEEREL-TLa—LOBEEN GG
HAREICBWT EEEOBSVIEE S BE 2R L

ODRAELT-BELZFHETDIHETHD. ER L2 o2 EEHELTNAS.
K1 INFEFTOHROHE
54 b T be—=rveqy faiomE Nv—sropm mEE MR (RO L
Fo—=2 PBRO &S BROKRMEER  REL \ PO i % o i i
R P it (1008) fT iR WIS e ps 77T Ry Tk !
gf#’tﬂ'ﬂ:}sﬁéﬁl% FhL—= 7 ﬁ:;f?) RT RMR - K U5 RNy _ -
FHRLEDO L PRAZ LR b L—=2 I3k IS 4 o> Y S 2 S 4 U _ _
A & TR BRI B K (E T (1908) kT RR LMo e 2T ARy ik
su2rpr b —EFO M- SHET LW AT & RTOmix RUR KA RE  ta—wrinl 720min T
BB L mmepskaEowe oo MTE : : £ A WEME RN
¥ NVEMAER Y A B RS EE e e s
WA RIED B UL, E A, (5 FP5 ERre aTonic RUR o  TAMNELRE i e r
Jr. AR RIS (= R 7 4545) (10minx2)
N - ! (2005)
B L SFIRBIE O LR R B L S AT BMR LBMO B PR IER R I
(1993) (= A 7445 Smin
SHMOEREARAGH A EDERDT ey s S o
VIR AR R & R BRI 5 D AT BAR BRBABIN ooy g R !
9 (2001) L5 TminX 2set
AEAGEINC & DRSS %L F—Wi0H  F 5 o PR KBNS R Ave .
~O (2007) AT RalR LBUO> 1 (=2 744)  (15~20min)

AT =7 rEyZ bb—=27, RT: LYRFLRIL—=0 s
AL, HERENALNT GO DHEEA (,p<0. 05 ##p<0. 001)

X1 AHEicsm | HECE

Sbbka—<wr vl A —F—
SKEObaz—<rhul A —F— (FCH—
15S: BELEREZE) TRIEE, BEmHTEH (V6
Prima & B, Thermo #t8{) , /&, BER, B
EE, REE, S—YVFa B a—F—%
bERENE Y HEERNICIERY K, b A
VLR, TLEERERBE SN, HRENR
BIZHETELLH>ENOEE, BENRTE
SNTVWA. . BIEENOZERIL, HEHZEY
|5 TOL THRUFIZR VRS, TR
DYFELREINAEZENCHEINS. =
ANF—HEEEI ba—vwr ol A—4%
—DOHRKBLUOARIZONT 15 BEICEIE

121

L-BBRRE, “BLRBRE, BKE, X
BE [QEPLEHT I AKEDARIL, 15
MECREL-BREE, _BItRIEES
Henning O 1% mHR, 1 HEOBREER
BL TRMAREHEHEE Veir'” oXE AW
TZRXNVXF—HEEZEHTS (K1) .

EE (Keal/min) =3.9X V0, (L/min) 4+ 1. 1 XVCO0, (L/min)
1 Weir {ZX 2 EEHHK

6. FFEDEH A
RMRBTEED K¥EZ2 HEDTNB I &b, K
METIHIREECEREFTLED CEREO R



ABRIE 2

NEF—EBEEOHENARERE 22—~V
JA—F—%HANWT, ER 1Ty 7 b
L—= U I RERHRREEICRIEITES, =
BRo LU RX VA NL—= v IS
BICRETEELLE N LV T OERAE T
ZEHEEFERBEZHE UL - BT L%
BH & L7z,

O. #zFE
ER1 =T7rbEv s M —= U I RREHEE
BEICRIETEE
1) #EBRE

BBREIL, ERICFAEBEOE N EEEIE
DIRNVEERABESZTHD.84DHH 5
ZE, TT7TRrEYy 7 hb—="F8 (aerobic
training : A F ATEE) ,34&4%3ERL—=1
7' & (non training: A R NT &) @ 2 Bl 45H
J HEBREOHFEIREIT, R2ITRLE.

F2 WEHREOHIKNEH

ATEE (n=5) NTEE (n=3) t-test

i (age) 20.8 + 0.8 227 = 1.2 . s.

5 (cm) 169.7 * 4.5 166.3 =+ 4.2 ns.

hE (kg) 68.5 =+ 11.4 65.1 = 10.6 ns.

BMI (ke/n) 23.7 * 3.6 23.4 £ 2.7 n.s.

NGRS () 179 * 6.4 9.2 * 2.2 ns.
KRR & (kg) 128 £ 6.9 126 + 2.8 n.s.
LBM (kg) 55.7 + 5.4 52.6 =+ 8.2 I s.

BMI : body mass index, LBM : lean body mass mean=SD

2) rL—z=v

AT BEIL, BERIZANLBDEGED LI A —X
— (AEROBIKE75XL, COMBI WELLNESS #:#4) |c
LB@E%xDESAT A NEITV, 45%HRmax O
MET1H604,BI25 H,8 BRI L.
T BECIEOCERNDT A NOKERIZESE
EEHRELEFHEIEE (K2) .M, bL—=

VBRI =T ey L= T O R
ZITHO LR LTz

| S Bl 2 ER R RET EHE (HO) |

ST
HiH
NE
B

81H H
T a7
58/

B [1H 604

FREE  |45%HRmax D IEENSE B
KBIZIERAT X N 21T

hb—= 7 HIR
(8318 H)

[ EhgeinEfaERE (0 |

HC : Human Calorimeter

X 2 AT BB O FIE

3) BREEH

TEFIZE D RMR~DEEZMZ D720, & 2
—wr AU A—F—|ZLXARRHETYEHED
HEPOIRBRIIHAERZREEL, HER LS
ZKDHDEREFA L.

4) EBRFIEL L OBELM
ATEIZ,SBREIO N L—=v 2Tl 5 A
Erart (LTEHERD & hrv—=v2778m7s
TLEmE (UTEER) ta—~<bnl
A—H—%HAVTRRBEIEZITo 7. HIEY
BT, M3 DITENRICELTITEILZ. 45
17:30 Ik =2 —<>r ol A —F —=|ZEFT,
mE, kfa, A&, RIREZEIE L. £ D%, 18:
00ICYEEZEERL 19: 00T AELE. AEH%
X, 7 VER DD EE EEM LT &R 23:
00 IZEEE L7=. BEI 6 : 30 IZHER, B=ED 8 :
00 E TR Z#IREEL LT,

18:00 X3 RVREHE H DATENER

AE1RE
7:00 12:00 17:30
| |
52 Bf 2
(HER) R

AE2HE

5% AZ —
(ER)

AEHRENRH
20:25 kAL
20 : 30~22: 50 BRIRE

23:00~6 : 30 HEER

BEREKBE ML
6: 40~8: 00 {MEAMIRE

122



ML= 7707 T AR R

% FAV TR, BML, (NABRA=R, (ARG &, LBM 2 JHIE L
7= BIERAY, EEIE CRIESRGCTHIET S L =L
7. RR 1%, AZEDOE ENHTEHI W CERAE L7
HIEZENOBRIRE, B URERRE, 2REE, IR
B BE, BERORIEND 1 5470 ORRERE
& R bRRERHE R EH L7

6) ZEFT X —HEDX Sy

TEHRFT XL —REEIL, A BIEREE COEf
BIE LTe. ZON, AER SN ZE LT 19:30 57>
b 750 431 % Total & L, HIANEENAIIL 20:40 735 120
45T % FENT Z2ERE, 24 ¢ 00 725 300 432 MRS, 6
45 b 15 Sy & REfls & Lz,

7) HeETiER

BONTBIET —Z IOV TR HIEERET
RUTe E£72, Mb—=U ZRROBEHIZREWTE, B
L—= T ERRTEOE LD @ @FE—BRiER) /
AR X 100] ZsReD 7. HERHLERIZIS, MEFHiRT Y 7
I SPSS Versionl7.0 for Windows Z A\, BEEIZDE
BB B BT 21T o 7= 19, fEIREE 5%
ZHEEL L

EERD LIURH LR N L—= L SNSRI
RIFTEE

1) #kERE

R, ERICFER OB LIV ES B &

BERABHEIZTHD. 9LDIHTHEELIRAZ R
b L—= 7 Ef (resistance training : LLFRT £§) , 2
4% NTBED 2 BRI T Tz, BB DS RAREEIL, &3
WZER LT

K3 HEREOHFRIRHL

RTEE (n=7) NTEE (n=2) t-test
F i (age) 21.3 £ 1.4 21.0 =+ 1.4 n.s.
HE (cm) 169.3 £ 7.0 1715 * 2.1 ns.
K& (kg) 67.4 =+ 13.0 66.7 =+ 3.5 n. s.
BMI (kg/m?) 23.4 * 2.8 22.7 £ 0.6 n. s.
[aNiEES %) 5.9 = 5.3 131 £ 1.1 n.s.
RREN (kg) 1.1 = 5.2 8.8 =* 1.2 n.s.
LBM (kg) 56.3 + 8.7 5.9 + 2.3 n s.

BMI : body mass index, LBM: lean body mass mean = SD

2) hL—=\7
RIBEZIL BIZ4 HLUAZ VA M L—=0 7% 8

B> T ThE® . = —r h—=2

=hl—=U78 ke ) T2 AMECEETLLD
IZERE LT

| Fht AT FR R A E (HC) |

EL 3

R [SER

HE |wi—yvhl—=ys
Fo—=V7H#M | #EE |4H/8

(838 BER |1 H 604 FREE

i FRIE K% BAOIZ, 4Bp
= |Th—= S BRI

KhL—=r7E=8% (kg) xXEH (E)

[ EhgLasfaEie 0o |
HC : Human Calorimeter

4 RT BEABROFIE

3) REEHE
BEEHET E5 FHEEICRRBIER OEEMH LI
D IBITHERL L, KUSANDOERUIHIE L7

4) FEERFIER L UOBRESRGF

FERTFIER JUBRESRT, =R LI TERL
7o, No—=277 a7 KNEERERT (CUTERAD & b
L—=ur7m s AERE LUTERE) ba—~
vhu Y A—F—%EFOTRRBEEZIT- 7.

5) BIEER

BIETE B, 28R 1 ICHE U CH AR & (BRSO
4EE (InBody3.2 /A A AN—24HHY) &AW THIE
L7, EBRIORR bR [ [FICEH L7

6) FEREDHIE

VIURE AN == T ORIV TR S
I, b —=r TEIR ORI ASRIE % £ L 7=
TEREBIRE DTE B IIMaFE, R M, BB, JORRE, ThE
B, BBl GERE - Edh) | Ao 8 EE & L.

7) TR R EHEDK S

BEIFT AL F— BRI, BR 1ITELT,
AZENHIBEE TEGRIE L, DN Total & HATE
i Xy L7z

8) HRTALER
FREtAIEIL, R 1 ICHEL, Hole - MR L7z



NCIESN

M. &R

EE ] =T Oy Y bk L—= U SN EEREREE
WCRIF TR
1) F—= IR E I RIE TR

F 41T b L—= TEMRT & FERERD, HRE DR
SRR A ) T RERAE TR LT AT REDFE

I, SEHERT 68. 5 11. 4kg 7> 5 FHEH% 66. 611, 9kg ~
EBUMEACh o 7. RIERAE S, FEHERT 17. 916. 4%
MO E 16. 817, 3%~ BMEM Th 7. (1B
B3, EMRT 12. 816. 9kg 2 HEMiE 11. 817, 4kg ~
BRI LTz (p€0.05) . —75, NT BED B {AHERRI TV
TNHEBREUTA DR ST,

R4 BHIEEROEEZOEE

ATEE  (n=5) NTEE  (n=3)
EHERT Ehitk EE (%) SERERT Y TR (%)
K& (kg) 68.5 = 11.4 66.6 £11.9 -3.0 *£2.8 65.1 *£10.6 65.9 +9.4 1.4 £2.0
BMI (kg/m%) 23.7 £3.6 23.1 £3.8 2.6 £3.0 23.4 2.7 23.6 £2.3 0.7 £ 1.6
NiEiRS (%) 17.9 £6.4 16.8 +=7.3 -7.8 £17.6 19.2 2.2 19.1 £2.3  -0.9 *£2.1
ENjEL b (kg) 12.8 +6.9 11.8 7.4 -10.8 £7.3 12.6 +£2.8 12.6 +2.8 0.5 £0.4
LBM (kg) 55.7 *5.4 54.7 £5.3  -1.7 £3.0 52.6 +£8.2 53.3 *+7.0 1.6 +2.5

BMI : body mass index, LBM: lean body mass

*HEZH D p0.05 (EMigivsEMifE) mean = SD

2) KNT A K
8IAID b L—= JHIRFIZIEIC 1 [BI5EHE L7-fK
17 A R CIE, 47. 317, 6ml/min/kg (FEHERT) 75 53.6
+10. 2ml/min/kg (EHEHE) ~HARELREREOED
BIZEF L (0. 05) .

3) TEHFT R L —HERE

&5 1% BRIBITES 72 ORFME= LY —HE &
LFDOBEREFE LI ba—vrhn ) A—F—A
1%, Total LIEERNRITER LT~ ATEEOZERIF— /L

—HEEIL WThOELERRETH bIR»-oT.

*5 BIEHEYT-Y O —IHEE
ATEE (n=5)

ESy Nz E itk ZAE (%)

Total (kcal/kgBW/750min) 14.0 £ 0.7 13.7 = 1.1 -2.4 * 5.0

FENT 8 (kcal/kgBW/120min) 2.9 £ 0.1 2.9 = 0.2 -0.5 = 5.1
REEHE (kcal/kgBW/300min) 5.4 = 0.4 5.2 £ 0.4 -3.5 = 6.1

H i (kcal/kgBW/15min) 0.3 = 0.01 0.3 = 0.02 -3.8 £ 5.3

mean =+ SD

EER 2 LIRE R N L—o U TN R
KIFTEE

1) M—=V IR E AR R E TR
RT BEDMARERAER L (KSR &I 33 MR 15. 915. 3%)»

5 EfE% 13. 6£5. 4%, 11. 15, 2kg 75 9. 2+

4. 6kg ~EEIZHED LTz (0<0.05) . LBMIZBWTITR
ETholo. —FH, N BEOHEERIT TN HEER
o e NS AR Ny i

#£6 FHEMEROELEOELE

RTEE  (n=7) NTEE  (n=2)
EMAl Ehith LR (%) Ehfiai itk TALE (%)
k& (kg) 67.4 £13.0 658 *IL.5 -2.2 =2.3 66.7 *£3.5 67.3 £3.7 0.8 *0.3
BMI (kg/nt)  23.4 £2.8 2.8 £2.4 2.1 £2.4 22.7 £0.6 23.0 £0.6 1.6 +0.4
kiElsE (%) 15.9 +5.3 13.6 £5.4%« -15.9 *10.0 13.1 £1.1 15.1 £0.8 156 =15.9
kiglp & (ko) 1.1 +5.2 9.2 +4.6%x -18.1 =10.2 8.8 £1.2 10. 1 16.5 +16.0
LBM (kg) 56.3 +8.7 56.5 £8.2 0.4 £1.5 57.9 *£2.3 57.2 £3.7  -1.3 +2.6

BMI : body mass index, LBM: lean body mass

AEED V.05 (EfifTvsEME)  meantSD

124




ML —Z 27O YT AR R T IE

2) WRERE (F—XIIm&d)

wWEEDO ML — = T ERET% O RER
DOFER BWEOERIZ,3.7£3.9% CTHER
ETHo7- (p<0.05) . v M, BHE, Lk
B e B, AU B & EIAR ICHMNER TH - 7=.
3) BRI LVX—HEE
RTIL, Effl e EMEOEREL -V LH

IRV —HEBEEYZOE(LR L T LIE
ERETEHELE. EEra—~vr ol A —
Z — NZE 1%, Total & EALLZE, ER, B30 4
Ko TRLU. EMRATE EEELYHEKRT 2 k
Total R OVEBAL R &, EIR, B804 XMIZE
WTHEREIZADNRE o7 BLETIX
RTEED 4 X & B ICHENMERm RN A LT,

KT FELLVOSIAF—HREL ZOELE
RTEE (n=7)
E AT Eht ZALE (%)
Total (kcal/kgBW/750min) 11.9 = 0.8 12.5 = 0.8 5.5 = 7.7
FEfr2E%  (kcal/kgBW/120min) 2.5 = 0.2 2.7 = 0.2 7.9 £ 9.9
REEAR (kcal/kgBW/300min) 4.5 = 0.3 4.7 £ 0.3 5.0 = 7.5
FE (kcal/kgBW/15min) 0.3 + 0.01 0.3 + 0.02 7.0 &£ 9.5
mean =SD
V. B TLEEEADIL, FL—= T OEBIZLY

— X BIIZ BB O T B5 - S EIZIE, VOZmaXSO%
BREOCBWEBNSRENEINLTWS. Z1
X, EERENEL R LANICERINE
B L VEEOFAZENELL 2B DTH
AT BEOFERMERIE, b L—=2 7 EHEaT
BT ENBAEREZ L, KEHEEZ
BEIZHEAD L (p<0.05) . —H,NTBETIT
WTFNOEICEBWWTHHEERERE(RIZA LR
Mol-. =7uebtyv s N —=Vv 703, KM
RR O VOymax 1228 {2 RIELZZ &b,
LB S 720 OoBmREMEORM EAB L LN D
2, M—= 0 VP ERATZRICHEIE L7 LBM X4
720 @ RMR D LLE T, Total & FEEIBI DOV
NIEBWTHLEEREZETALON o7, L
2> L7278 b BBl o> RMR I, B 18 2 R L 7=,
WA 5200, REIZEERO RMR O E B ER 1T
EKEDODHIZE>TED 40%LL ENFHBHA T
L EMRNTWD. AT HEOKREEIL, ERAT
68.511. 4kg 7> b E etk 66. 6= 11. 9kg ~8

-
\_

Em N AHA BT, —F, NTEETIX, KEE{L
TAH DN hotz. Lo T, AT B0 2EE RMR

PRVERZ T LEERICEELENFEL
TWaeEZLND. bL—=r 73 R#%

125

BRI TOTRALF—HEENKEL D
DTHIZ. |V XLz TrEY b
Ve ik bz v —REtonm Eid—
BHEDOL DT, hb—= 7% 24 LN T
HERLTLES ZEDHEFINLTNS. Lo
T, =7ubtyZ hb—=Vv 7 TEERKFO
FNE—RHFEITTEL TH, RUR ~DOHkFEAT
REROFTEEIEVWEEZEZOIND. =T 2
Ey s ho—=uv27F, FELTHhL—=V
THOZ R NLE—RFEERHITL, FEMERK

OEERIET LD EEZ BN D. Shinkai
LB, BEHBEITVARNLABREES S
WIZ 3~4 B, V0,max O 50~ 60% 0 ¥E B 36 & T
1 B 45~60 4>, 12 RIS L 72/ %, RMR O
MEFRELTWD. P —=r 7 ORI
T OEEBOEE, B, XtREFOEHHFTOKIE
R EBEIRALX—DEDITI > THNE
MR DB HETCEBTNEFOEELEE
TEOIVERNHDEEZDLILAD.

RT BEOHEMERIL, b —=V 7 EEAT#
THEBHEROEBEHELARICHE D L
(p<0.05) NTEHETIZAEEREMIA DR
Nol-. BFRERAEECIMECEIZBWTEER

—



ABRIZH

RN A ST RTEHEOAEES 7= Y RMR X
BEREZLAONAR ST RAKS P (FIEE
AL L EENEED RMR (24 U A 21X, BT LBM
Wim ) ORBIEMEDZETIZ A <, LBM O #E %t
BOEIZLDLOTHD ERRTEY, LB
DHERNRR ZHERKIEIERLE VLS. K
PR Tl LBM O AN A b L2 2x o 7o %, RMR
WCEEPRIFS o tEZLND. KH
W —fk&kFEAEICL A 154, 8 3~6 H
DERVNCEDHH N —=v2T7% 27 A
MEEOICEBE L 2R, FBEFINL—=
JEHRALESGEEBEHEREREICED L,
HEHBRBEN ML —= JERBERILDL ML
— =V ERBEESTICEN L EHEL T
A.Dolezal &5 |z LA LEEAM L —=
f&v&x&yz%v-~yﬁ%@%ﬁiﬁ
THLD,FALESGZEICL Y RERHEN
%L%ﬂh&%&%bfb\é.%ﬁ\ti]\ L —=
TEBLIWNLVIPRARF VAN L —= TORKEE
BELEET, ZTNEFNOEFREZENLLE B
L—=u 77 s S ADMAEEDENS RIR

W BERIETREERZZALOND. 5%, Z
DREIZDVTHEE - REL T MHE.H
5.

V. fhw

KRIFFETIE, REFAIERNERE =2 —<
I A—F—52HAWT, hb—=vF T
TN 1ITEOZRAXF—HEEORYZ 5
DOHIRHRERBHECRETTEEEZ ML —=v
JERMRAIZ THR - BREFTHZLEZHE L
R UTOZERNHALNIR .
EER 1

M —= ERIZEVZTrEYZ ML
—= VT DOREENELNTA, Ea—< T
B A= —FHNTEHFEFERFEOREE
EW L. AMFETIK, =T ety s hlL—
VI EBABRTHEEREZIAONT, v X7
ERWEINETO—HMOWEREEZHIFL
TAHRERER ST

—

EE 2
My —=V TEBICIYV LY RAEZ R L
—= VT DEEBERELNZZD, B a—v

126

HaYrA—F— AN TEHERFEOHIE
PEBELEVNEFEEREZADNGR o7, b
L—= 7 ERT#% D LBM O Haxt & D E (b2
RMR IZEEZ RIETHO LR ST,

Iz By
-7

AFREEDDITHTED, hL—=v T EB
RSB AL TTENE LEWBREDERRIC
DML B L ET.

2E T

1) EAFBEEER : ¥ 19 FEHREE -
KEAEREROBME (2007)

2) BEFEE 21t IT 5 ERERESD
< YEE) (BERAE 21

3 HAREMFEEEIERBENA T A4 1B
ZBE  EWERETA FT A 2006, B
WA, 12 (BREsHEFI%) (2006)

HDBREET AR v 7 REa—L40
W, AF LT L K (2008)

5) Poehlman, E. T. :Exercise and its influen
—ce on testing energy metabolism in man,
Med, Sci. SportsExerc., 21, 515-5 25 (1989)

6) BEEHEXERET, ARASN, REETF, FRE -
RRAZEERICMAAIZH CTRIE LIZHE =T
ANF—LEDOBHEMEIZOWT, EKHF
4,53, 83—92 (2004)

7) Paolisso G, et al:Body composition, body
fat distri bution, and resting metabolic
rate in healthy centen arians,Am J Clin
Nutr, 62, 746-750 (1995) “

8) MIGAE EHAEET HMER MO &
ELHEOEBERBEIIREBEENLOEHEIC

BWRETCTHETE L - AR—VEF LEE
BEOBRWEKMELMR L LFE—, b L
—= 7 ®%,Vol. 20,No. 1, 25-31 (2008)

NHEAFRF MEAM MM EETE FHRE,
PATHERE R AR RE O EBEANE,
SeFEFEHESE, Vol. 59, No. 3,127-134 (2001)

10) HER : LS LWEBAES BEE

(2006)

11) RBfEr, REEF T, mARE, NFEI,

)L, sSTHEE, RBRES, REXH: b




ML= 77Oy S MDA R

L—=V T EBIBOH DB LD L L5
RAHE, IIFEREELFES
25, Vo0l.8,187-191 (1998)

12) #ARCTE Z, /NP E S, IMARFRAE, I ST,
THE SFHEH, REEM EEH 8 #
MOoRKBREFREESHNEHEEORNWE
FELMEDEMERE ERRHBEIIELDIEE,
FKEFLMEEE, Vol. 59, No. 5, 233—239 (2001)

13) S.Shinkai, S. Watanabe, Y. kurokawa,
J.Torii, H. Asai,R. J. Shephard:Effects of

of

restriction

exercise plus
body

on, resting energy expend

12 weeks aerobic

die —tary on

compositi

iture and aerobic fitness inmildly obese

Eur J Appl
Physiol, 68, 258-265 (1994)

14) ZRIE, B9 RERE, (AT T4, M, &\
FoMBE  ta—~vwr ) A—F— 2k
DT RLX—HEERIE — I EFMEBE
MEDTODOREROBETN —, BARE-&
B¥ 255, Vol. 56,229—236 (2003)

15) R E R, BEHALE Il ERFICBITHE
a—wr IR Y A—F—%F Nz RxLF
—HEEREOER : ZOWEERLEE
DIFE, 2 VITKERRIZOWVWT, lledx
FHE, Vol. 37, No. 1, 49-54 (2005)

16) Henning B, Lofgren R, Sjostrom L : Chamber

middleaged women,

for indirect calorimetry with improved
transient response. Med Biol Eng Comput.
34:207-212 (1996)

17) Weir V:New methods
metabolic rate with

to protein
Physiolo —gy.109:1-9, (1949)

18) FEMA : EEILOLFES I HAO ML —
VI R AR = AU, B IE L
il (2008)

19) BEHF  BEAR—YOE-DDO T A
MRL—=U 7 KE & RR—Y MR

(2004)

20) LA &, FAR T - B R 2 R RE A R e AU
EOEHER : ARSI EABEIEED
BRE LD, KEFHSS, 60, (2) , 75-83

for calculating
special

referen -ce metabolism. J

—

127

B
e

(2002)

21) MJIRE, ZHFE . hEHEOT R LF
—NTUREREAa b=, KEOR
%, Vol.53,No.3 (2003)

22) Ballor,D.L.and Keesey, R.E. : A

metaanalysis of the factors affecting

exerciseinduced changes in bodymass,
fat—-free mass in male and females,

Inter. J.Obesi., 15,717—726 (1991)

23) ARFEE, FIISUL, NEFES, IR H Z,

STHETH, REG®, REERM - HEEEICE

WD ’FREERMOBEMHE R L ORE#HRFN

#t &, (K IR F#, 49,603—608 (2000)

24) KHBEHTF, AHBESF PMEHER, e

HENRBEFER FEKE: Fo~ULEH

ERYANT-BENREEEH N LED

SRHERR, ZHFRHE, K7, BEAERE

W RIETEE, AStHLFREEGERZE,

Vol.39, 18— 25 (2005)

25) Dolezal, Brett A.,and Jeffrey A.
Potteiger:Con current resistance and
endurance training influence basal met
abolic rate in nondieting individuals, J
Appl.Physiol. 85 (2) ,695—700 (1998)



