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1-1. TRILF—HKE & BKIEPIEREF D FEER Y A A HHE

-1-1. RO IRV F—B LV IRILF—IR
ARTHOONDZRVF—ET T /> = VB (adenosine triphosphate: ATP) 73
ARG IRENDBECEASIND. ATP I, TT =V EVR—ABRAE LT T /235
DY U (P1) BHEAELTEY, UVYBABEND LIV F =0 R8ETD (TT /v
Y +3Pi = TF /vy + 2P+ Pi+ AKX ) VoATP IZFINAE O T2 D DT R L —
ERGFLTOICHETHY, EEZEMT D L ZHFLD & ATP MEENIE T2, ZOfkis
BT DL, RIEMEES 2ol &k 7.

ATP X, FEIC=ZREEFRTH D RAKMMD, IFEB LIS 7 HORBHEFEIZ ISV TEA
ShD. ATP OREAT, bR (K1), Bt (URE), 7 X/ BEBS (Z "7
B) T, TCA T A 7 b EmERICB W TEER Y U ER b & 2 TREA S
nn?. Fi2, 7vrFrU U (PCr) 6 ATP ZEAT 5 ATP-PCr R L IFET S V. —
A, BUERIREED X 5 Zr X v F—RZAIRE TR TR, FEROAE TIIRAKEY &I

BPHIZEAMEDTRXNF—2ETND.

1-1-2. EEFFO TR LF—HRH

B O ATP FEARRES 1T, ATP-PCr 5%, MEBER AN R, AMFERICKIISND P ATP-PCr
RIL, EEBF O R F—HEIR E LTl b3, ATP HERER 23 7-8 VR & FEH 1M
Wiz, R TR T T A BRI W TOAR T R VF MR E 22D Y. fEERIE, 7
NA—=ABIONT Y a—F 28V EVBE LITITHBICRETORKETH Y, ZolEk
TATP ZPEAT A3, = R/LX—HEEHRTIT 30 DR LV 2. ABRHERIT, Mk L

NERATED BIRALIC LV EEASINA T EF L Coh ¥, MEEMFIETFTDOI Fay RY 7THIZEW



TTCAY A 7 NVBLOEFGER TR EZ T IBET, LVESZEDAP 2EALET D 2.
ATP-PCr Fd6 L OMERR FAIMERE R & 13 R 2V, A K OIEE O 2RI Lz xv
F-RWEETH Y, REMOATP GNFTRETH L. BB S D =R F —]JK
X, EERECEBFMIC LV AT ML TN D.

BN O T L X — B EB RN U C R 0, hIRELL T OEE TH H 4T, &
H, T U= 7 ETCE, R EIRE N RREIC R LX— TS LTRSS Y.
—J, VORZUAEBREREDT =T, Xy vale ) EEARNSEREIZR D
ERRE DD O F X —HIGITIZIFE R 220, 1T A EBRKIE S O F VX — G
L Y. RIREEEBING O = L X — G RITARFER KA F T D 7, S EOIFROEA
ZEH7eH Y. Romijn & ViX, (KSREES)CIX, b oBEBEIR AR R K O o kARG
MHDTRAF—IGN L, PIMEEETIX, 27V a—7rBIOMBED X 5 72 Rk
I KO P o RN 36 L O O BEBERR AR O X 5 2R 2 D O = 3L F— G A
ZNENRI50% T 0, mMEER TIX, THRAX—MHEOIFEAENH I ) a—r i
WTHoLZLERLTND. Thbb, EERENE R LA F—EENRE
DORAKEDICT 7 bTHZEERL TS, EHSCATEEER 2 EO T, dEDD
12, TERES< 0 D7D D HRTEBNILNE 2013) P EAFBHEIC L RE S, PoRERE
DiE# E LT D Z L AfEES LTV 5.

EEREOFA TR X B L L CTHEEL RDRERIRKEHTH L. HERITITES
NTWD X =I5, FEIEEN, Wb, 7V a—rro3oThs. KENIE,
W N TR 20%FEE (B 15-20%, &tk 20-25%) f77ET 5. /RHE 60 kg il &35 &,
{EPSIZHT 84, 000 keal (JREED 20% X 7 keal /&GN ¢ = 60 kg X0.2X7 keal /{515 &) &
D, ERMERZ ML CHABT S Z & P~ T, IRE ORI E AR L
TOE;BNT, REFHEESERIFICIIIFEICNZ, MEL7 ) a—7rinboxxn
F—MAEPMEL 2D, Lo, ZEMERFOMBET 80-90 mg/dl (£) 10 g) LHisL T

v, TEERFORKMEMOBITIEF IV, 612, U a—F U3 ERNICEBIEL TV



2, FFHRICH 80 g, AHICHI 500 g (300-700 g) FREELMFERT 29, Hn ) —HHI 5
&#2,000 keal FREE L2V, ZhiE, 1RO T Y AIZBWTHEIW D =XV F—&
WO ZENTERWTETHD. Lo T, RIEMERELRY, KNO =R X —{Lis
JRE L THIHTE D IRAMEEIZIR OGN D 70D, RRHIES) & ke L CEMT 2729012l

OBl BRI LOEENDRAK D EMGE L, KNORKIEDZRE SR LA EE

L%,

1-1-3. RKIEMERE HHRE~DFERY AH

A ZBET 5 &, BT - Tl Sh, ffEE LCaFicifssng. s
FH D PR T N R BRI S A A Y IR S NS . I At
SNTeA AV UMK Bl DA A URFEIRICEST D L, BiflaNCh D
insulin receptor substrate (IRS), phosphatidyl inostionl 3 kinase (PI3K), Akt 72 &
DY T FNMEEFRZMN LT glucose transporter 4 (GLUT4) D kT > Ao lr—3 g »)ME
HEEND TV GLUTA S, HIRERE HICREEh 95 & i b OFE2S A AR PN IS E D SA F AL i bE 23K
TL, MAENTFET= 2 LF—JRE LTRIHSND D, 7 a—7 U ROEEICZ ]
SNTHRIND.

A AV L, MBERZETSEME—DRLELTHDN, IBEOARIRER L OV
mil 10, oy LRy BERIEE WICEET 5. Lo T, A A S K D
SORERL Y AFHMNTLE L TWDIRETII= R A X —JRE L CTRAKIEMORIHNTTHE L,
BORMAPMETT 5.

A AN ARGFRIRPER YV IALRBEZ R TR L LT, A VAU VEZMERSH D, A A
U s L, il PR Ik o TR TR Z SO TEY, 2 AERE Pk
EORBMEIRB EBERCEBR LTS, LERST, A VAU VEZMENMET 45 &, B
BYIABZTHESEDHTOICEZEDOA VA UWNREILR D, —), A VA U

PER R EIBTRIZ2 A 2 AV WA BB, HWRNITHERV IAABTTOR D EEZ B



D, A VAY UMY, BIEWREBZET S LICEEmL< R LB INT
By 2O A AN E LR L C, BBV FEME TR A Y RN E D
TEMNRERTND V. EBIT, A AU VEEESMRO IR E PR R R P
ERIEEIT) Z LIk, A VAV VEZMAKET LI ZEEHRESN TS, Zhbh
O, EHEEOFESENICE BRI A VEZHEOEIRIC L - T, EBFTORKL
PHERUC L B MpECA AV o ERORERRER Y, EEh oz 3L X — RS E L
25 MENREZBND.

s, HHEIEA A Y KA LR WVERIFIC K > THRIR Y AL A TR LSS 7,
A I, AP 31T 2 1l 4 DFFMIsIZ ORI Z2 1G9 5 2 & T, GLUT4 Z M~
NFvAanl—va v, ERVIARZRED L. EHIZ, CLUTA EAEEORBIAH NG
HZLICE o THHERVIALDEED Z ENMESN TS V. LEado T, HWRFHES
TITARGE 22BN L D A v 2 ) VRO ER KO, BrEBI R Th L1 R
U 2RI IE DO FEE Y IA L & TUHE S M2 K R S5 2 & & B IICEBRIE i S 1

TW5.



1-2. EFRIORKIECPERSAETP IR F—RBESLVEGHNNT+—T 2 RIZEZ D

2
2

il
i

SR L7218 Y, EBNRTO R EHEBEUL, EET O XX —JHE B IR0 edi
BETHD. LrL, RAKMEEBEZIIZOELS LS A O ERIZEY, =xL¥
—RHOLENRBDONDT2D, TOFE, & XA IV aBET DL ENENT &
—Y U AEMERFT O ETEELRD.

AN ECT 2 A O RIEREIE, ok (RS 7 VIR, B (X y 7)) BX Y
BERENDD. BEICLDIRAMEDOMIEIT, BESCHELY bZERICIY AND Z &
MWTED. LaL, Hb s MNICKHZEZST SO RENPO MO — I ERT5ET
(2 30-60 FEERFIA B L, ZD%H 2 B CEBATOMICES 9. AFTiE, fkeih
i & RS IRIRT 5720, 2 /8 7 B S RAE S O 5B L 0 L EE AN < 7 v MUk
O EFIFERMTR D, — 07, BESLHEHT X DR OMGIE, REL L TES
Tho. B, HRHIEENDIRKMEMOZ S BEPETH D 7 Va—2 (7 RUKE) Th
D, THERRCSHER L i L THHAE DS LB 2R W2 OB T CITIN S, A5 lbE %
EREIEL. £2, BFELD BRNAHEN D, HEBFOZ XL —HiKICATHS.

Ak U7z K 902, EEIEHZA A UBREEE D Z Lk, EEP o= 2 X — (%
PALSELHEKERY 5%, Lied-> T, EHBRBEICIE, RKMEMEEORE, BREE
FOEE R EOERUC LY EF LicA V2 U &R T SRR, T72bbEFIZEVIR
BCEMT LI LT, EINNT+—~ AL FTFLHERK (A LDz xrF—
BWORYH 2 L) ZERORS 2N TES., ZNETIC, EEHRTOA XU S EELEE
LIRS A X 71280 T, —RIRBEOLEIITER) 3-4 Kefial, B®BEo
BRI 1-2 BERIRT, RVU 7040, AR—Y R—OBAICIES) 1 KRNI E R
D ERHERES TS Y.

TR —HFE DT D D RANDIEINEE T 5 — 5T, EHFTOMEZ LIP30

A=A EOERUL, A AU COERITIMA TEREFEE M (f 2 U IRERAFE)



DOFEE Y AL D TLHEIT WEOMBHR T Z2FHR T o801 H 5. EERIZ, R Y ZE
U7 EZICEEZ1T) 2 LIS L 0 MR T L, EE 7 —~ U ABRMK T 5
ZEDVRIBENTVD 2. Jentjens H 1%, WEBRER) (EFESZRIEFRME COX
ALRNTAT ) FEMi45 RN TNV a—RA, BT h—AFEliF b —2E BRI
ToAb S, EBBHAAET2 HBRRRIZ 7 L a — 2B L O b bom — A0 2 2MITIK T
L, ¥FlT, Zva—25MRE, SMICIET Uz X4 g rembs X v Wiz R L7z 2
EEMELTND., ZOROZR X RIS, AERZETFEO LN TW W, ftho 2
Sl &l LT/ 3 — AR AKAE BT DR 22 o Tz, S B I, BjJI S 2V
I, R B K5I 15 R O IR ELES) 0O 30 43 £ 72 1E 120 SRR A 2 S
W& 25, MAAFEOMFREEIZAEN 2, MR L GEB P OFFREIL 1.0 IZEWE
A TWD7eD, RAKMEIEBMORBM CTHoTZ L AR LTVD. b ORERIT
BhHT O RAKICIEI D A > AV U K ONEBNE R ME O BFEL Y 1A F % [RIRFIZ TUHE S8 C
Kb T2 &, MBI R A RV &7l 2 L TEEBITOZ R LF—
WD RAKMIBAEAERIZR D Z L2 R L TWD. Ko T, AR GEBIPHLEE T
DR L, EEBGREOMFRS L O VA Y U NEE L 72 D728, EEHORRER
#omdl S, TR X—RHONT VAR NDARENPHERETE S, L LR,
ARFE1-1-3 THRARTZ L DI, FH~OHER Y IARITITA R VRS EOBEN RS, HIE
M7 BB R 131 > AV VESERNE WO, BRI S B A
Fn, EEPONRERAAIHE SIS W EHRTE S,

ZHETIT, EERETORAMCDERD, EHNT 4 —~ L ALERZLREIIOVWTHE
<HBEFEN TS (Table 1-1). Jeukendrup & 0%, 16 km # A & kT A 7L DRI 6% K
Kb -BE R (4 ml/AAE kg: 9290 ml) /X7 7B RZERLTYH, &EMOX
ALRNTATNINRNT =<V ATENRNT &R L, FERFH O & REED (~30 4, 85-
90%V0,,,) TH, BASLHHEBIC LD 8T 4+ —< L ARLE LARNEERL TN,

Whitley & *21%, @mIEE A [Protein (P) :Fat (F) :Carbohydrate (C)=6.1%:73.9%:



20.0%, 4,002 kJ] F72iZmE KA E [P:F:C=10.7%:3.0%:86.3%, 4,000 kJ] ZWIf 4
HERE 412 T0%V0,,,, C 90 2XFIDFEEE, 10 km D A 5 kT A 7% £ LTS, 10 kn
BADNTATADEA BNZHEN 2ol Z &R LTS, —J7, Sherman b V1%, #
A LT AT V60 FENCERAKES (1.1 ¢/FE kg £7213 2.2 g/(fH kg) RS ELL
A, TTEREHE L TRAKMDEBIREHEIZZ A LR LI L 2@RmELTND. &
512, Sherman B ) DOMOHETIL, 45 ¢, 156 ¢ £7-11 312 ¢ DR EZEH L-FE
BEERSELLE A, 312 ¢ DRAKEERKMHFICENTT T ERIVE I AT VZA
ANEME LI EERELTWD.

INHOWMEOMIZ Y, EERTORAKCHBERUCE UES 7 4 —~ o R &ML 72
7% (Table 1-1) 1Z&H 273, TDOMFITEH LI — SN AR IRV ORBURTHSH. Lol
SEBEIRTO R A B IR DEE T +—~ 2 AT E 2 DA RF LR Ic BV THE L
TV D RS, RAEHIEBEIC XV EBRTO MRS KO 2 Y id@EfEz R L, ZEIgREE
TOEB) & R LU CTREREBIIH SN TN L THD. ~ T Y D k) 7 BREES)
IZBWT, RNEFEEN DR VIR Y a— 7 AR T 5 Z ik, EHfox
AINF—RERKITZT TR IV —RHONRT VAT LRy, E'BNT +—
TUAERRTSELERE R D, Thbb, REHEIES) ZEMT R, EBOFET
FIREN D D=3 NF—MiG 2 %< L, RN D O3 — G2 & F 5 EB R
EFCTMHEB IO Y a—F U 2HT D2 ENRT 4+ —~  ADHEFRFICHGT 5.

A & BB AR £ CORF 2N Jeukendrup & ¥R Palmer & % OHFZETiE

RAAC) % B AV TR 2 IR L CHEE) T 4 —~ U A DOWERRD N oTe. — )

HBE)NT +— < ADOUGENRTE O DAL IIEE, L 72 R AR OFESE DMK glycemic
index (GI) TH VY, EENLEELE T4 DL ERBE L CVD. GIIE, ALRSCATE
B#OMEED LAEZRIEETHY, GIAHVIFEEMEL LR ST VWD L 2R
Table 1-1 {278 L7z, GI OEWTHGEH L2 TAFZE 2> %0 %0 ¥ CiE, @& Gl & bl L TK GI

IZBWT, BB T 3=~ ADWENRINTWVD. &G ORLSCEFIL, TH - WY



D MAEIS LA RV U EBMIC EH ST W, @il LG A R Y i
0 RARND IS L ORRER(E DT U AN, EE) T =~ U ADR T 25 & T
AIREMEDN B D — 7, AR GT &S, THAEWIUZRERI 23 2372 5 T2 D IBE D3 R0 0N B H3 5.
LEER-T, KGI oRFBLORMIT, &G ORSHFRE L OEM &R L T L F—i
&L TR DFESLINICRE WM S b 720, MESHERS LT Y a— 7 o fit %
HEEE E CHINT D 2 LIS L) =R AR -0 BTS2 B EE) T —~ v R B
F-mEsgseB32x65.

PLEEXY, EEST —~ U R MR - 17 LS5 720 OERFTO R AKCHERIE, &
A TEEXA IV TREEL D EEZOND. ZNE TOMEIL, AL OE 210
F0E, Fva—x BB 15 i RAACHEAROBIY A I v 7 R LTRSS
F7o, BB 0 PR R X —R— DRHANLNTEHEONIEEAETHY KR EED
BIY A I v 7 B RE LRI 2, EERFO = XL F R E L CREZERT
LA, bo L bRENELIL, EBEINT v AT IRV L D R AR 2
AT E, &6, BEERYA IV ZICEVEHTOZ AT —REN ED L S I
FTHNERTZEE, RAKMCDIERPDER T v R ED LD REBE 52D E

Bt 2 T — 2 b L EZEZ N5,



1-3. BEDIDCKVYIZEH2BEEBONE

EEROFEMIE, MBS X OMEEOBA, BE, LLER X OMNLERED U R 7 2K

THRE, ARV v 7 Fu—AOTPR - UEEICEETH L Z LIFEMOERTHS.

IR, At PEARRE PR MEE Y A EERIE DB O BRI T8 D & &
, ZhHDTHE LTRRZIIT ) EINZNOICEX D2EERRFT SN TS (Table
1-2).

Aoi B "X, REFEEFEEICH L, RIEHEBIR60 SRATEIXR%ICL YR Y v RER L U
+—F e GbEEB A ERMm L2 E 2 A, @R RERE OEE RISV TR
B0 A2 Li- 2 & 285 LT %, Zhang & DX, B1%IT 60 43 o g EE) & 5
fid2Z2&T, arbe—A X0 PRI TEES NS LERLTND., £%
26 OIEB B LG £ T ORI 2SN\ ORFZE 0TI, @A AT ERE 20 431 R B 2 FE S
L, arbtur—Lr0 bHHEHOHEBEMENZ ERRESNATND. ZAbhb, &
HoOEENT, A% EPYEIRD 2SI L, ATEEERSOEBIRE R & OB Y X 7 ORI
ZHGTHEERLND.

—J57C, Larsen b "%, 2 AUBEIRIR & RO BRE KT L, FARAERE 45 45 LN O a5
BT 5 &, EBBA» D MEEMET Loy ha—/b & il U TR i ffE 23 i &
NHZEHEBRELTND. Oguri b VL, 2 BERFEZ BN T Vva—R7 F 7 HIiC
HEREEB) 2 T 5 LM S L a— ZAOHKERNEE oI L b, Bk E LI L
TRZEEHZ I T 52 L TRERO PR EICTET O RENH 5 2 L 2Rl L
TV, BHEIEEL, BERBEOFKERBLOE(DOY X2 77 78 —LEZLNTEY,
ERZEZIMADZETI A ZEBTEDL LERALNTWD. EBOE L, (A IE
RAFH 72 AR~ D BERR 0 AT BEFE 28 D 720, BEIZA VA U 3T B e <, i
~OAMBBHT L B2 HND.

UEXY, E#BFTORKEER, T2R0bR%OERIER T +—~ o ALEH)

TRNF—RHFELESELER LR LT TR, AZRY v 7y Fr—AhAB LU0



BREED Y X7 7 7 7 2 —LIx D Btk m TENENRO R 5% S ok 2 Jiii U, (RIS b
MG EavRmeEnS. Linl, ZBO LI, BREOEEIIA AT COEM
WZED, ATHIEASOFEIR Y AZ, 7V a—rr, 2N EBIOIREOAKZTLES &
L7, BEIPOEEREAIMEI SN D, 2k, BEREENIC KD BESPHEIENB IO,
AT 2R A Ifl T 2 FRetER 5. L7en > T, BREEBONE L DRI
LI DIIFRFENELZT TR, BRENGEBGE CORMEZEZETILENDD.

T AV — Naextgl U efTifge 2203052550 w3 B E) O EEhBH A £ TORH
DEWZE, B O 2L F—RENIRAKMCIBE S E M2 H 5 Z L RHEITND
LML, ZATFROMBEITEFEHED L —= 7 FEfi#z 13 %< (Table 1-1), T ElnE
ICBWTT AU — b &R E LTI L F U RSSO B 0ICITRMAES. &6
2, BHEEL, ERELELLIOCEZETHEMOMHICAD TEHDL Z LITHLNTH
DN, EOHRPEDFBIBEINIEHOX A IV ZIIREN TR, ZOBEIE, #EHE
DLV DO DRBEBZHIET L7-DICRFET 2R/ M3 H D LE X D, FBEFIC
ML —RER 2T 22 L0F, ANTHH STV D =) F— P2 L T
WHZERBEZ LN, BREBEEHOFA IV INENLICED LD REEL LT ONE
SN - BT 5 Z L2 kY, BEEA B E L7oEB I ISk LT ZRE B o 5 &
RTZENTELTHAD. EHIT, ZhbDREE, REmELIRICERTHZ LT

ERERDOIERET — 2 2/ LIFEETHDL L ERD.

10



1-4. HEEM

Jek D@ Y, EEETORFEIUL, R Z =R LF—JRE LTHifET 2 BMR S 5.
ZNETONETIE, EENT 4+ —~ 2 AT 2 BRHOBEFNE BT 20178032 <
WEINTER, BRAAI VAL TEOE VRSN T I eroTe. E6IC, i#E
FRTD 72 D IRAKCIERZ A I 70, BETOZ X LX—RHICED L O IZEET D
PIZOWTHEHR LRI S TRy, 22T, 8N T +—~v U A2 RFT 5720
DRI & LT, BEOEMIESCA A Y Wi BE LT, EHRTO KN Z5Eo R
OIS A I TN R AT BT ED X D B E 5 2 200 & 7Hl, Batd 52 &
DEHETHLEEZXD.

S b, RFEET, ARRELELSXOCRESTHEENLEZMH L, AR v 7 v
Y R —AB X WEBIREEZ T, AFECHFSTLILrMboNTND. £IT, M
SV ZAE Lz @l OEE M A 6 L, &k bR EREHFM LRI 7200
Bah, BESS VRO 1L L THETHDL EEXD.

T, HF—OHME LT, HFET AV — FEXRIZ, FEREES) R L — T
KT LB OREEIRS A IV T OREZHONIT LI L L. EHIT, H A
& LT, EEEEOZRTEEE 2 6510, iR EE) o kL — T 5 EE)
RIOBRFEWMS A IV TOXBELRALNIT LI L L L. ZRETOMIEIE, BATER
TEBEBONREELRFI LI ONZ NI, BEHORRLEBZ A IV IR RLF—
RN G R DHEEZWIONITRETHD. Thbb, BE#EORRLILFERY A I

TNEBP AN X EDOL S B0 2T HD0THD.
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LT BT 60 MO HEHET LT RA —F —2 Wb 7 ) o 7 Edh &2 i L7, 723, #
B O~Z VAR, 60 rpm ZHERFT D K O FEOR Lo, MIE P O EBREIL, =il 24-26 C,

1L 58-64% PR ~> 7.

2-2-4. EEFDESE

EBRTORFICE T D EERBERMK A, Table2-2 [TR Lz, ARFRICHWZAFIT,
B X —8K 1,000 kcal (7ZANEX<E 17%, IFE 21%, RAKIEY 62%) OHERKED
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Table 2-1. The subjects characteristics.

Variable Mean + SD
Age (yrs) 200 + 0.0
Height (cm) 1749 + 6.4
Body weight (kg) 638 + 58
BMI (kg/m?) 208 + 1.2
LT (watts) 113.2 + 11.0
HOMA-R 086 + 0.40

Values are mean + SD for seven subjects. BMI: body mass index. LT: lactate threshold.

The calculating formula of HOMA-R is [fasting insulin x fasting blood glucose x 1/405].

Table 2-2. Nutrient composition of the test meal.

Valiable Value
Energy (kcal) 1023
Protein (g) 43.1
Fat (g) 22.8
Carbohydrate (g) 154.5
P:F:C (%) 17:21:62

P: protein. F: fat. C: carbohydrate.
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2-3. #@R
2-3-1. ABRPOFEIART—2DELL
RER, RAK{EWE L ONRERILEDOHER % Figure 2-1 206 2-3 2R Lz, BHIEHE I

BWT, RMEMICZBERZRORho7z.

2-3-2. ABRPOMAREEBEDOEL

RER O MPEDOHER % Figure 2-4 (28 L7z, BFATR L ONEEIBI 44 30 3% O A I A
BRAETRDO N hodze. L LN G, HEBIBL 60 /0% 0 | RS, AFEL S
PR L CHRBICE 27 (P < 0.01). S 561, 4RFRISMEE R LT, 1 REfISMAED
AREIZE NPT (P <0.01).

ARERF DA LAY O A Figure 2-5 [Z/R Lz, BHFEAIOA A Y UTHERZITH
DO oTz. LonL, EEIRNCIIT D 1 R SfF, 2 REHIG MRl L0 3 REI &ML, &
MUK LB L CHEBICEMEZ R L (P <0.05). /-, #E@hBRLA 30 0% 0 1 KR
SR LUV 2 RHIGME, AFELEGLV BAERICHEMAZRL (P<0.05), BB 60
%D 1REEEES, REFEELEELY bEMEEL R L (P <0.01). 61T, 1 RFHESEM
I, EENATO 2 R Gelhds KON 4 R SRME, TEEIBE AR 30 /3 0 4 BE[EISAt, JEBIBE 4G 60
%D 3 WIS KOV RS E L IR L THEICHEEZ R L7z (P < 0.05).

AR OWEBERR R OHER & Figure 2-6 (2R LTz, BFRTOEBENE I IC A 72 2137
D ORI oTZ. LavL, EENET, EEIBAAA 30 /3R d LU 60 43tk O R LSRN o

FEXvbAEREICEME (P<0.01) ZRLT1E-
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Figure 2-1. Respiratory exchange ratio (VCOZ/VOZ) responses during exercise for the five

experimental trials.
Values are presented as mean + SD obtained from seven subjects.

No significant differences were demonstrated in each condition of respiratory exchange ratio during

exercise.
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Figure 2-2. Carbohydrate oxidation (kcal/min) responses during exercise for the five experimental

trials.

Values are presented as mean + SD obtained from seven subjects.

No significant differences were demonstrated in each condition of carbohydrate oxidation during

exercise.
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Figure 2-3. Fat oxidation (kcal/min) responses during exercise for the five experimental trials.

Values are presented as mean + SD obtained from seven subjects.

No significant differences were demonstrated in each condition of fat oxidation during exercise.
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Figure 2-4. Blood glucose responses rest and during exercise for the five experimental trials.

Values are presented as mean + SD obtained from seven subjects.

o Significantly different from corresponding 1 h-Pre, P <0.01.
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Figure 2-5. Insulin responses rest and during exercise for the five experimental trials.

Values are presented as mean + SD obtained from seven subjects.
* Significantly different from non-diet, P < 0.05. * Significantly different from corresponding
non-diet, P < 0.01. ° Significantly different from corresponding 1 h-Pre, P < 0.05. oo Significantly

different from corresponding 1 h-Pre, P < 0.01.
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Figure 2-6. Free fatty acid responses rest and during exercise for the five experimental trials.

Values are presented as mean + SD obtained from seven subjects.

* Significantly different from non-diet, P < 0.05. * Significantly different from corresponding

non-diet, P < 0.01.
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(Figure 2-6).
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DRAKACDIETL, EET O XX —HE MG T 5 BN TEETHD. FITIFEIC
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2 ERMESNTWS P —JT, Palmer b %, #&BHE 2 x5 & LIZiEBBHAAE AT
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5L, VATV THEED 60 SRNCF v T 4 — = EBIRLTH, EHREE TORE
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BE LA OREZRT 61 OfIE (I LFORELE GL > (K61 NEB) PO R F—
BN G 2 DB % g U= /F9E (Table 1-1) TiX, 1K GI BEH#E & ik U CE 61 R
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== 7 %R L TND T AY — MIA VA VEEZMEREW 20, EEEIER 7
WL BRI L CHESO NS A~D GULT4 D T v Aar— g YRR SD P9 47
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2T, TAU—= DA RV ARIFEDOHER D ABREN SN L1F, MFE A XY D
P RIETICHGT D2 12 d P90, B85 VBT, hb—=27%L T35
T AU — MNE, HEPEERENSO L LTA R Y SARBIMEOFEEE TH 5 HOMA (the
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Huth OFERL Y AR ELNIAT DAL, @A > AV 23 K ONES) T oo 5 B e b 30 3 A3 45
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Table 3-1. Physical characteristics of the subjects

Variable Mean + SD
Age (years) 60.6 + 8.1
Hight (cm) 168.3 £ 4.5
Body weght (kg) 64.6 + 7.7
BMI (kg/m®) 228 +25
Body fat (%) 216 +59
Rest HR (bpm) 63.0 £ 79
HRmax (bpm) 1594 + 8.1

40%HRmax (bpm) 101.6 + 64

50%HRmax (bpm) 111.2 + 64

Values are mean + SD for eight subjects. BMI: body mass index. HR: heart rate.

Table 3-2. Nutrient composition of the test meal.

Valiable Value
Energy (kcal) 795
Protein (g) 30.9
Fat (g) 154
Carbohydrate (g) 133.4
P:F:C (%) 16:17:67

P: protein. F: fat. C: carbohydrate.
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Table 3-3. Exercise load (Watts) of the subjects

Time (min)
Subjects
0 2 4 6 -30
A 50 60 70 80 80
B 50 60 70 80 80
C 50 50 50
D 50 60 60
E 50 60 70 70
F 50 60 60
G 50 60 70 80 80
H 50 50 50
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BhD, BFEICCHE FifE (area under the curve: AUC) ZHH L 7-.
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otz
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KB WNT, FEIEN-72(P = 0.012).
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Figure 3-1. Respiratory exchange ratio during 30 min exercise of 30 min or 2 h conditions.

Values are presented as mean + SD obtained from 8 subjects.

Respiratory exchange ratio was not significant between 30 min condition and 2 h condition.
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Figure 3-2. Carbohydrate oxidation during 30 min exercise of 30 min or 2 h conditions.

Values are presented as mean + SD obtained from 8 subjects.

Carbohydrate oxidation was not significant between 30 min condition and 2 h condition.
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Figure 3-3. Fat oxidation during 30 min exercise of 30 min or 2 h conditions.

Values are presented as mean + SD obtained from 8 subjects.

Fat oxidation was not significant between 30 min condition and 2 h condition.
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Figure 3-4. Carbohydrate oxidation during 30 min exercise calculated from area under curves.

Values are presented as mean + SD obtained from 8 subjects.
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Figure 3-5. Fat oxidation during 30 min exercise calculated from area under curves.

Values are presented as mean + SD obtained from 8 subjects.

Pre-30 min vs. Pre-2 h, P=10.012.
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