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S5DENKRENo>Tce (TU—BECTDOVWTIFEIR) DMEETIE. FFICHBDID @D - e,
—A. AT VEICEBRICESIEEZZ S, EHFEEZMELTVIZELEENTVWS
e, @R BBESLVTY—8) CERULTOHFHEIDBIGBN T, FiT, H
BT X)L¥— (kcal/day) DFICREL I BEHE " TIE. BENZ VD, FFICHEELD
Zhofce EBREICDOWTIE, 6MetsU EDBREDEEZ1T> TWBEFBmAEL,
—HE1OU L L BZDIETRZ Y+ — (BHER) . AR—YIALATRLYRIIZ
To5&E (RMRTVEE) D2ADHTHolco DMBEEICE S TIE, ONS20EIFEALE
< BEDOEWVEHIFTo>TWVWEN >, 3NS56MetsHEDPREEDEEICDWT
(&, DM&T30755. £ DtbDEFTISDHIRTH > 1o
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e, FVPBM | EREEBHEDOEZEZOMEBEICOVWTIF. R2ICRUTc, EENREH
D RFfElight, moderate, vigorous & AW LEHE T WIT NHE R (p<0.001)DIHEE
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2R TEMEL24. REI6HAET 1484 (SERK134) BIEEEREIFEMELLA, L
762351218 (SERKTR) « £E082% (S ERE74) NWEEZEDA30AHLU L%
ERLTWS, (GEREICIITSE S LT BYH - FRHEAR - KEHZFORELH
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TAT7A—FEEEFZFDSILED28% (525X H194) T. FinlE26mEH 562K DI
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—HEFHFHICOVWTIE. EBRNIFSDEHN DG FEHI0186F B ->TWS, In
iF. ZY—H, —H—FA%H30HTI0AHZERE LLBERNBENTVNIENWZI LS, K



1

/&3 55 *hE BMI Eih e light moderate | vigorous | EEIE | MEEE | #A
DM#H = THiE 163.6040 65.9720 24.6375 61.4400 152 | 7796.4400 48.0400 28.8000 4000 219.8400 | 1926.5200 1110
E# 25 25 25 25 25 25 25 25 25 25 25 25
BEERE 10.15367 15.17930 5.40704 10.92810 510 | 2942.72184 19.78948 18.04162 57735 | 116.00240 | 321.06647 04373
=&/ME 143.00 44.00 17.10 32.00 2057.00 17.00 2.00 .00 61.00 1353.00 04
=KAE 182.00 102.00 38.35 78.00 12501.00 94.00 63.00 2.00 588.00 2752.00 21
BHE TiyiE 165.6071 56.6786 20.5461 36.7857 146 | 9561.6786 54.4286 33.8929 45714 254.8214 | 1949.4286 1286
EH 28 28 28 28 28 28 28 28 28 28 28 28
BEERE 6.81686 10.68767 2.88705 12.15138 508 | 3262.70624 16.15304 14.97242 7.36573 | 109.69387 | 266.64284 04191
=&/ME 152.00 40.00 15.24 21.00 3946.00 30.00 8.00 .00 106.00 1519.00 .06
=KIE 181.00 81.00 28.70 65.00 18061.00 98.00 78.00 40.00 653.00 2479.00 26
ZART) THiE 162.7600 71.4000 26.9558 53.6000 152 | 10273.3600 58.8800 38.3200 2.8000 336.0400 | 2132.2800 1553
EH 25 25 25 25 25 25 25 25 25 25 25 25
TR E 9.51875 11.87785 4.16050 10.56724 510 | 2694.17682 15.88060 2255127 528362 | 124.99449 | 298.11652 04459
=&/ME 143.00 43.00 19.11 37.00 5856.00 29.00 9.00 .00 165.00 1490.00 .09
=KIE 178.00 99.00 36.11 73.00 19000.00 87.00 110.00 26.00 676.00 2673.00 26
DA—93)—  E¥E 163.0000 59.0714 22.1061 43.8214 1.32 | 10186.3214 58.2500 38.0000 3.3571 2805714 | 1933.7143 1438
EH 28 28 28 28 28 28 28 28 28 28 28 28
TR E 8.31331 10.37064 2.52843 10.24895 476 | 1756.02550 11.94625 11.13220 2.37603 73.30425 | 304.38047 02375
=/IME 151.00 43.00 18.03 26.00 6822.00 37.00 14.00 .00 135.00 1491.00 .09
=AIE 180.00 82.00 28.30 62.00 15762.00 89.00 60.00 9.00 452.00 2508.00 20
&5t FHE 163.7745 62.9745 23.4349 48.4245 145 | 9478.1981 54.9811 34.8208 2.8491 272.5283 | 1983.0000 1348
E# 106 106 106 106 106 106 106 106 106 106 106 106
TR E 8.67776 13.25200 451868 14.36262 500 | 2851.00941 16.40034 17.16464 491410 | 113.33593 | 304.95189 04188
=/IME 143.00 40.00 15.24 21.00 2057.00 17.00 2.00 .00 61.00 1353.00 04
=AE 182.00 102.00 38.35 78.00 19000.00 98.00 110.00 40.00 676.00 2752.00 26
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&2 HHERE

Fh HEE EENE S light moderate vigorous total BMI A&

FEh Pearson D1EBEHER 1 -150 -.093 -.142 -.078 -113 -.116 -.148 242(%) -.084

HEREE (MAE) 125 341 146 429 247 234 130 012 393

N 106 106 106 106 106 106 106 106 106 106

HHEE  Pearson MIEMEEE -.150 1 .695(%) .286(*%) -.002 341(k%) 154 253(%%) 509(k*) A17(k%)

EreE (WD 125 .000 .003 985 .000 116 .009 .000 .000

N 106 106 106 106 106 106 106 106 106 106

EEZ Pearson MD1ABA{REL -.093 .695(x%) 1 .835(x%) 275(x%) T72(x%) A457(x%) T76(x%) 279(x%) .935(x%)

HERER (M) 341 .000 .000 .004 .000 .000 .000 .004 .000

N 106 106 106 106 106 106 106 106 106 106

S Pearson MD1EBEHRER -142 .286(*%) .835(%) 1 569(**) .800(%) 450(%%) .981(kx) -132 .939(k)

EreE (WD 146 .003 .000 .000 .000 .000 .000 177 .000

N 106 106 106 106 106 106 106 106 106 106

light Pearson O #HBEREL -.078 -.002 2750k%) 569(k) 1 048 177 702(k%) -.153 3810k%)

HEREER (M) 429 985 .004 .000 623 070 .000 117 .000

N 106 106 106 106 106 106 106 106 106 106

moderate  Pearson (DERE{REK -113 3410k) TT20k%) .800(k*) 048 1 120 7200k%) -.043 826(k)

HEME (WA 247 .000 .000 .000 623 221 .000 662 .000

N 106 106 106 106 106 106 106 106 106 106

vigorous Pearson MDAEREZREL -116 154 A457(kx) A4500kx) 177 120 1 .383(kx) -113 490(kx)

HEREE (M) 234 116 .000 .000 070 221 .000 248 .000

N 106 106 106 106 106 106 106 106 106 106

total Pearson (DAARS{REL -.148 .253(k*) T760kx) .981(0kx) 702(0kx) 7200kx) .383(kx) 1 -.147 .887(kx)

EreE (WD 130 .009 .000 .000 .000 .000 .000 133 .000

N 106 106 106 106 106 106 106 106 106 106

BMI Pearson DEREREL 242(%) 509(k) 279(x*) -132 -.153 -.043 -113 -147 1 108

HEREE (M) 012 .000 .004 177 117 662 248 133 269

N 106 106 106 106 106 106 106 106 106 106

== Pearson D1EBEHER -.084 A17(%%) .935(%%) .939(%) .381(%%) .826(%) A90(k) .887(k) 108 1
EreE (M) 393 .000 .000 .000 .000 .000 .000 .000 269

N 106 106 106 106 106 106 106 106 106 106

* FEBSREIE 5% KETHE (@A) TY.
o FEEMRELE 1% KETHE MAD TY,







BEHIKBRULTHEPPHEEDN L WMERICH D, BELD, BHLGEHEZIELLTL
5ZENDIIDRAB, ARDT—FaHdE. —HICTEDT, ZROZWVWEAINB -
D, WELICXEDTIA—F VI LTWED, EVWSBHDHINHENTc, T ZH
BELTWB o, EEREICDODVWTIE., FEFXETHIN. BHELTREDEWVWEE
T-oTWBEIER<, Eiclighth 5moderateDEFEFIC L > T\, (K5%SHR) #FR
BEE WS BKRTRESRSKL T THRL, EFDBEE LT, FEE (BUEUHL) &
Wo cIBED, AIEERA TS - EREDEVES (FO0REBVWLSHHIEAHTE
W) 29 FHTVL, EVWSBELRETHS S,

MEE 2

Y14 R

BEBEME (FUF) (CBELEERE DR
ERESRASE R— YRR LY 5 — AFEET

21

RERFER{E (FIAA) I[CHBLEENRE DIRFY

B R DIBERBICEH L P T <. BBRDFH - iaRDIcH DEEDEERFIHDRHR
WEB SN, EFREREHIRICEET 2EEZREF. EREBE—FPFEDRETHE
HANEZWESNTE e, —71. EFEDIEHDESEH TIE. ERKEIDZDIXRIL

F—HE (2000-2500kcal /) NREE . KEOHIKNSEHBEDES & HRS
nNTWd, ULMhUZDEDOEMMBIETHTSH 5. —EREOEE CREMIBICER
ERBBEZERTT U T,

EENA 8 ZZXNRIC. WXAZXRNTREMAIBZAEL, BEEIILIA-FIcLD
ZEREAR CREBMRRERE TRA. PEEOBRETZON] /2, SBETIEIEOT
Holco CORRMNS, K- - FD3IDDBEZHRE. SBET | KEDOEHZITD
T, EFPR L VEFHRIFGEDOERFBZRE U, BEHRIEESS - Rebm\H
EEFELZWMEMZRUc, EEBEROANT AT IVEEFSVRERFES. REMRED
SEMECPEESROREMAIRICEE U ERB S e, EERIIRBEREEICEDLR
<. EHROEHABICIIBEBEDORZNES UMD D 5, EEERDOBRDIEERE LR
ETENGL, IXLF—EBRORNSEEREOEHNIEDOIRILF—HNNT VI %
B2DIcHARAEENTIRS N,



FRF . BREOEFHNIXRILF—HEEOHALBSITEHHRICEFELVWVIRZEY
BZEZRU. SDBWVREDEESHIEHDEEFEE U TCERBRAELZ BB DR
M5 HIETRI BEHIETH B,

=[:p]

BREFFLVWEEZEILI DLHICIIABEZRDORFEHEZ (EBZE6HT) WAIC
BEYPIHNDNRERS>TVWS I EIZAMTH 5, EHERZTDEEFANRI Ko ERHE & BE
ICHIREFET 50N BmERLBRGEHOER (BEHE) 2&DE. $53AHKRLL
REET D ENEXR LWV, —MMICEEREZ LT TW e EBBEE (fBRL. KK
. FVINIE) OFRE. BbE2f0IXILF—HEEILE T2 ETNZTNORE
DHBEDEEGNER>TWVWS, EFREMEINIEERZEE UTHRET 2L, E&ia
ENENBICONTRKIEMOAREEGHEL 8BS, CDLSBRIENSEHREZ BN
& UICEFBERENSHFEICKRET I ENTHN D,

UL URBRHEFHEE, TR FHEVWSERNSHEEETOERFERICL ST RILF—HE
EERDBCEDTHEBAICTI000FONAY —NERSN. SSICIEFREEHEEDE
BICFHEE, 60-900DEHEEZLETHDESN. TXRILF—HEETEIC2000
-25000FAHAY—ICEXTICR D, BENHKNNSSHNBEINZEEZ 25 & EE)E
EzESUTHEFTHLLATNIEGSZRWL, UL, ZNICREZNGEERHE<
BBEIENSKERABRBRTOT I LZED LIF2DIEEETH 5,

e UTHERLLK S DEBRENIFTCE2EFHE R EDLSBTONI-ILBDH,
Z< DMREICEIDBREDBENTWVWD, UNURAGETREZRE U TR OF TE
BIFE R & OHREE - IFBRFEELRED S SRDIBHRNDELEBDIERDHD. CORZH
BERATHTFI2EFHNR., E<ICEBHEICHUVTHFRVLWEEZONI—ILIFEDELS
BREREZEAICEDNESHDZEREFTT 5 ENETHADERITH %

WREFTE

S ADEREAZNRE Ufco TNZNDEHIFEEZR 1 ICTRT,

FiafE it
THRAL 8
Fip 22 19-24
g& (cm) 168.3 156.1 -178.9
FE (kg) 55.2 43.9 - 63.3
BMI (kg/m?) 19.4 179 -20.4
RRERAZR (%) 16.9 9.7-277




FigfE 1l
&BERFE (kg) 9.1 55-13.1
PREERAAE (kg) 46.0 34.3-534
RO 183 168 - 202
Vo2max (ml/min) 2429 1432 - 2802
Vo2max/kg (ml/kg/min) 437 326-51.0

BMI: Body Mass Index, Body weight/Height?
WEREINTHEREDEIITRES v BETIkgU EOZLIFE/S ZE LIIRETH %,

{&HE R
FHERRISKPAEEREEZBVWTHRE LU, FEEETHEAD-6204,A&DER., HAZFHL)
fco RIERFZEDETE IZBrozekd=X% 2 AW\ o,

%Body fat (%) = (4.570 / body density - 4.142) * 100

RABRRENE

RRKBREBIEDAEIEIBEHETLIX—4— (Monark 818E, Monark Stiga AB,
Sweden)z AWERBERLEBI &R T A N TIT o Too RYIVEERHIFS0MEZHRFL. 29
c&lc2bTy DML, BEFREF CEHZERm UL, RAKBRRENEDEEILLL
T & LT,

. 1 oEREESRE CRbEVME
. MEREHI.1%ZBZ S
. E#HEREZ LT THEREBEEN2mI/kg/minEKiE TH 3

MREIE DRI (EQuark b2, Cosmed, Rome, ItalyZ BB\ fc, K E(EVise medical
co., Ltd type v-30-2%Z AW\ o, (DMAZILPOLAR T41 CE0537 N2965, Polar Electro,
Oy FinlandT{T > <,

AEERRE TR MM L ZRRIEHAFHEE RED D DIREE
EBENESHERTANZEEEIILOX—4Y -2\, RAFICBRENELS LV TRILK
FREHMEZANE LU fco XY EEGHIFE0EEGZH#ERFL. 39T &IC25Ty NI DEMSE
BIEREMN1.00ICEET 2 X TEARATANZIT>cDE, BERREFT2HCLICETZ
BU, —HIkEICERRENE. —RRREFME. DRz Ui, BIFE L UKRKX
il TRIVLF—HEERY VNV EDRITESRFICEVWTIRILF—RBEICIFEE A
"HE5LRWEWSIRED TICstoichiometricZEFEWTETE U foo

Fat oxidation (kcal/min) = 15.03 Vo2 (I/min) - 15.03 Vcoz (I/min)



CHO oxidation (kcal/min) = 18.2 Vco2 (I/min) - 12.84 Vo2 (I/min)
EE (kcal/min) = Fat oxidation (kcal/min) + CHO oxidation (kcal/min)

EEERTANTHORERZINOU —EXUPFCNT VX ZR/E U, A0 U—&
25071 kcall P:F:C=16:26:58&Ufc. REZHODHRIET A MRBS596 kcal. P: F:
C=9:31:60&Ufe,

EEN 1 By & EEE MM, 4R TOREREFIARIE

RAEREERERETES&ER 1 BEL TTo7c. SBREODERSBECTEFREZIT

W, BEIRE & ESROIRILF—HEE CEFFIRICDOVWTRET U e, AL
BREEUTEONCERRENE Y Y —JEZERE. S0%MRIEBENE ) V' —TEzHEE
ZUTHEENT.00ICEFELWREZERBEE Ufc, ThZN3BEDOAR AR EBHE
Z—HEEE W e, EBEEFBERTORA—/N\—S 8T, EEFRFEERIELTEFREMIC T
MNCFEZ S o, BB LK CEBRLZFEMURIE IR EDBRRENES LUK
ERBIEHE S DB ZAEL e, TRILF—HEECEETRRESGR2O L. EH

‘'3 EBE LT,

R IR

BENRF, EERD/OHAZEZMemCalc/Taraway 7 kL7 (Suwa Trust, Tokyo, Ja-
pan)ZBWTEHE U/DAZEHIE : EEKE (LF: 0.04 - 0.15 Hz) & BERE(HF: 0.15 -
040 Hz)Z3k&Tzo LFEHFDE (LF/HF) ZREMHIEEEEDIEIZESE U,

MARAIE
FARAE. EFRI. ZUCEFHER. 60, 120, 1800#&(ICHM LT, MyE. mMHA1>XY
VieE, EREERRE. ML I-IL7IVZLTI7UEO-ILZEE LTS

Hat 2R

T —% AifridStatXacty 7 kU7 (version 6.6.0, Cytel software Corporation,
MA, USA)Z H B\ /=, Wilcoxon Signed Rank Test with Bonferroni correctionic T
EEREICLDERIEREDOEVWERI Ulc. BREHIEIFPEN0.OSRIETHDEEE U,

oo

RARERH IR BERERTE

FERAER{L & EERE & DRMRZRET UTc, EFRER/N\—tY NERRENEV —T &
N—tY NRXREBREINEE U, 1ICZDFERZRT, EFREN29%Vo2R, 34%
Voomax D i s TREINREERE L 1.18kcal/minE B R ER D, FDHDBREERRE (FH4
Zaei1c,
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EE) 1 e & EEh1E 3.

B BERGHABEERE & AR REEDERE & DR

4R DRERAFIA

SERFEDEEREWVo2R E%Vo2maxidEnZzn. ERE26%. 31%. FEE52%.
55%. mMEG7%. 69%TH>lco TRILF—HEELHEBARICDOVWTIRIR2ITES
K. EBERORQFEZEHRI,

e M RQ CHO(kcal) | Fat(kcal) | EE(kcal) | Fat/EE(%)
15 0.93 281 47 327 14.5
EENHF as 0.94 490 74 564 13.0
= 0.95 599 76 675 11.0
15 0.91 46 16 62 25.4
EHR 1 as 0.9 50 21 71 31.1
= 0.9 62 27 88 30.3
15 0.9 39 19 58 315
EHR2 as 0.88 36 22 57 36.8
= 0.88 38 32 71 42.5
15 0.87 33 22 55 39.6
EHE3 as 0.85 31 26 57 46.0
= 0.82 29 38 67 56.0
2 WHEE (RQ . EEFIA. IXILF—HEE (EE) clEOREE (Fat/EE)

IXRIF—HEETESBEICLIDASNCELR > TED . EBEICHNTEREI2HE
DIXIF—HEEELR>TWS, EFROIXIFTSHEELEHRELSVADLE

Wo EERORKICYPHEEZRASHICEBRDINEESRISEFHBEICEVTDEEIHASN
B >Tco BERIRRBEIC D WTIKEERKDREDN S < 25 IC DN THERBEN S DM (31E
ZIRRM > T, EEBRDEMRELEREDESRDOANLDZLRD, KlcehDITXRIL
FTHEEICNI 2EHREOEISHRAKRT. & 5IOEEHER2-IKHEERICH VW TDIERR
BEDEIGHRTH D KK U TRERREEERLI TS > feo

IMEE

SEBEODEREBREICSU T ER L, . BRECAHBO AR TBANES
BBD > Tce FRTHRODEBOEEH 2 ElEE & CPREDBETIEZOEICER
DD o ht, BRETIEIBEER THMICHARTOEREERCSD - oo
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H#¥ZERY, LERISESFOOIAE (BIR0-2093. 20-4093. 40-6093) . TERIGESH DDA (EShR
0-6093. 60-1209F. 120-180%F) DIFBZETRT,

SRR ED
EERORBRMAREEOEE U COMANT I—ILT Iy EHEFNSKOHTLF/
HFtEZ 3k 2 7~ 9,
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EENH R 109 57.9 0.2 1.4
= 110 71.1 0.18 1.0
& 107 37.8 0.23 1.9
EHBER Hh 102 34 0.35 5.1
= 105 20.8 0.54 11.4
1B 88 17.0 0.17 2.1
BB 1 FE th 91 12.2 0.22 2.8
= 92 19.3 0.18 2.4
& Q0 9.7 0.25 2.5
EB) R 205 Es 90 6.7 0.32 29
= 86 6.3 0.45 4.0
1B 95 8.0 0.34 2.8
EB) 3R A 91 4.8 0.42 3.3
= 87 58 0.63 4.1

3

SE 3R

1. Zurlo F, Lillioja S, Esposito-Del Puente A, Nyomba BL, Raz I, Saad MF, Swinburn BA, Knowler WC,
Bogardus C, Ravussin E. Low ratio of fat to carbohydrate oxidation as predictor of weight gain: study of 24-

h RQ. Am J Physiol Endocrinol Metab 259: E650-E657, 1990.

2. Seidell JC, Muller DC, Sorkin JD, Andres R. Fasting respiratory exchange ratio and resting metabolic rate
as predictors of weight gain: the Baltimore Longitudinal Study on Aging. Int J Obes Relat Metab Disord 16:
667-674, 1992.

3. Valtuena S, Salas-Salvado J, Lorda PG. The respiratory quotient as a prognostic factor in weight-loss re-
bound. Int J Obes Relat Metab Disord 21: 811-817, 1997.

4. Marra M, Scalfi L, Covino A, Esposito-Del Puente A, Contaldo F. Fasting respiratory quotient as a predic-
tor of weight changes in non-obese women. Int J Obes Relat Metab Disord 22: 601-603, 1998.

5. Romijn JA, Coyle EF, Sidossis LS, Gastaldelli A, Horowitz JF, Endert E, Wolfe RR. Regulation of en-
dogenous fat and carbohydrate metabolism in relation to exercise intensity and duration. 4m J Physiol Endo-
crinol Metab 265: E380-E391, 1993.

6. Thompson DL, Townsend KM, Boughey R, Patterson K, Bassett DR Jr. Substrate use during and follow-


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2240203&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2240203&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2240203&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2240203&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1328091&query_hl=9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1328091&query_hl=9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9376895&query_hl=7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9376895&query_hl=7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9665683&query_hl=4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9665683&query_hl=4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8214047&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8214047&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9660155&query_hl=4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9660155&query_hl=4

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

ing moderate- and low-intensity exercise: implications for weight control. Eur J Appl Physiol Occup Physiol
78:43-49, 1998.

Bergman BC, Brooks GA. Respiratory gas-exchange ratios during graded exercise in fed and fasted trained
and untrained men. J Appl Physiol 86: 479-487, 1999.

Romijn JA, Coyle EF, Sidossis LS, Rosenblatt J, Wolfe RR. Substrate metabolism during different exercise
intensities in endurance-trained women. J Appl Physiol 88: 1707-1714, 2000.

Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, Buchner D, Ettinger W, Heath GW,
King AC, et al. Physical activity and public health. A recommendation from the Centers for Disease Control
and Prevention and the American College of Sports Medicine. JAMA 273: 402-407, 1995.

NIH Consensus Conference. Physical activity and cardiovascular health. JAMA 276: 241-246, 1996.

US National Institutes of Health, US Department of Health and Human Services. A report of the Surgeon
General: physical activity and health at a glance. US Department of Health and Human Services: Atlanta, GA,
1996.

Saris WH, Blair SN, van Baak MA, Eaton SB, Davies PS, Di Pietro L, Fogelholm M, Rissanen A,
Schoeller D, Swinburn B, Tremblay A, Westerterp KR, Wyatt H. How much physical activity is enough to
prevent unhealthy weight gain? Outcome of the IASO 1st Stock Conference and consensus statement. Obes
Rev 4:101-114, 2003.

Institute of Medicine of the National Academies. Dictary reference intakes for energy, carbohydrate, fiber,
fat, fatty acids, cholesterol, protein, and amino acids. The National Academies Press, Washington, D. C.,
2005. pp. 880-935.

International Agency for Research on Cancer. IARC handbooks of cancer prevention vol.6: weight control
and physical activity. IARC Press, Lyon, 2002.

Joint WHO/FAO expert consultation. Diet, nutrition and the prevention of chronic diseases. WHO Techni-
cal Report No.916, WHO, Geneve, 2003, p. 61-71.

Treuth MS, Hunter GR, Williams M. Effects of exercise intensity on 24-h energy expenditure and substrate
oxidation. Med Sci Sports Exerc 28: 1138-1143, 1996.

Phelain JF, Reinke E, Harris MA, Melby CL. Postexercise energy expenditure and substrate oxidation in
young women resulting from exercise bouts of different intensity. J Am Coll Nutr 16: 140-146, 1997.
Yoshioka M, Doucet E, St-Pierre S, Almeras N, Richard D, Labrie A, Despres JP, Bouchard C, Trem-
blay A. Impact of high-intensity exercise on energy expenditure, lipid oxidation and body fatness. Int J Obes
Relat Metab Disord 25: 332-339, 2001.

Melanson EL, Sharp TA, Seagle HM, Horton TJ, Donahoo WT, Grunwald GK, Hamilton JT, Hill JO.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9931180&query_hl=11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9931180&query_hl=11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10797133&query_hl=5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10797133&query_hl=5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7823386&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7823386&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7823386&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7823386&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12760445&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12760445&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12760445&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12760445&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8883001&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8883001&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9100214&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9100214&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11319629&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11319629&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11319629&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11319629&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11842038&query_hl=3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11842038&query_hl=3

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Effect of exercise intensity on 24-h energy expenditure and nutrient oxidation. J App! Physiol 92: 1045-1052,
2002.

Saris WH, Schrauwen P. Substrate oxidation differences between high- and low-intensity exercise are com-
pensated over 24 hours in obese men. Int J Obes Relat Metab Disord 28: 759-765, 2004.

Kuo CC, Fattor JA, Henderson GC, Brooks GA. Lipid oxidation in fit young adults during postexercise
recovery. J Appl Physiol 99: 349-356, 2005.

Frayn KN. Calculation of substrate oxidation rates in vivo from gaseous exchange. J. Appl. Physiol 55: 628-
634, 1983.

Brooks GA. Amino acid and protein metabolism during exercise and recovery. Med Sci Sports Exerc 19:
S150-S156, 1987.

American College of Sports Medicine Position Stand. The recommended quantity and quality of exercise
for developing and maintaining cardiorespiratory and muscular fitness, and flexibility in healthy adults. Med
Sci Sports Exerc 30: 975-991, 1998.

Achten J, Gleeson M, Jeukendrup AE. Determination of the exercise intensity that elicits maximal fat oxi-
dation. Med Sci Sports Exerc 34: 92-97, 2002.

Achten J, Jeukendrup AE. Maximal fat oxidation during exercise in trained men. Int J Sports Med 24:

603-608, 2003.

Venables MC, Achten J, Jeukendrup AE. Determinants of fat oxidation during exercise in healthy men and
women: a cross-sectional study. J Appl Physiol 98: 160-167, 2005.

Achten J, Jeukendrup AE. The effect of pre-exercise carbohydrate feedings on the intensity that elicits
maximal fat oxidation. J Sports Sci 21: 1017-1024, 2003.

Coppack SW, Jensen MD, Miles JM. In vivo regulation of lipolysis in humans. J Lipid Res 35: 177-193,
1994.

Coyle EF, Jeukendrup AE, Wagenmakers AJ, Saris WH. Fatty acid oxidation is directly regulated by car-
bohydrate metabolism during exercise. Am J Physiol Endocrinol Metab 273: E268-E275, 1997.

Schrauwen P, Lichtenbelt WD, Saris WH, Westerterp KR. Fat balance in obese subjects: role of glycogen
stores. Am J Physiol Endocrinol Metab 274: E1027-E1033, 1998.

King NA, Burley VJ, Blundell JE. Exercise-induced suppression of appetite: effects on food intake and im-
plications for energy balance. Eur J Clin Nutr 48: 715-724, 1994.

Goran MI, Poehlman ET. Endurance training does not enhance total energy expenditure in healthy elderly
persons. Am J Physiol Endocrinol Metab 263: E950-E957, 1992.

Klem ML, Wing RR, McGuire MT, Seagle HM, Hill JO. A descriptive study of individuals successful at


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15052277&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15052277&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=6618956&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=6618956&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3316914&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3316914&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11782653&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11782653&query_hl=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14598198&query_hl=1&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14598198&query_hl=1&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15333616&query_hl=2&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15333616&query_hl=2&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14748459&query_hl=3&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14748459&query_hl=3&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8169522&query_hl=5&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8169522&query_hl=5&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9277379&query_hl=8&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9277379&query_hl=8&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9611152&query_hl=7&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9611152&query_hl=7&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7835326&query_hl=8&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7835326&query_hl=8&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1443128&query_hl=11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1443128&query_hl=11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9250100&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9250100&query_hl=2

long-term maintenance of substantial weight loss. Am J Clin Nutr 66: 239-246, 1997.



