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EERBREOIBRTH 2 B RFE R, 2Fl0
Wil TPTMCH]20.4%4.9mi/min/kg » &
PTMC# 20.924.7mi/min/kg E E{L L2 o 7z
(E2). 7, 10 %LLELERERFNELIFOL 7 E
Fliz 20 Ah 3FoATH- T,

§ =B

PTMC iz & b, 2fTHEEh A RFEEF QT E S
EHMETF Lz & &4, WiEFAOOMAISEB AR RO
EEMAEREER L ct2RLTWwS, LbLE
M ESEIOMETTR, FhoiEREHEREORInC
BEbiEU oo, TOERALLTELLND
kiR, @ EZEEOEEBI L bTHT, HERF0E
F-EHEEEENsEs3rTIREVWCE,@ AT
—FLFEHI#EI ~ES O HADETOEE,@ A
Beiz & % deconditioning F4E X & iz,

McKay &3, PTMC # 3 & Az TEEF S
MHBEE LA EEMELTVWED, B4 4 PTMC ¥
s 1 EHIL, PTMCEHE AT SEERE
OfED, EEFEOHAVRoZ I EFRVWELTE
DA, S MREH AT L RETHELEOHIN: S
Bi: PTMC 8 ERHDRET 2 ET I LF Ao,
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PTMC ik TRl 5 0 FHER2E (mPG)
ME{E
o® PTMC ik L Te @ PTMC it MbFi
H 0 T EBH SR OERE LR LIMEE T
'Eu

§ X
1) Tamai J, Nagata S, Akaike M, et al : Improve-
ment in mitral flow dynamics during exercise
after percutaneous transvenous mitral commis-
surotomy. Circulation 81 © 46-51 : 1990
2) McKay CR, Kawanishi DT, Kotlewski A, et al :
Improvement in exercise capacity and exercise

{mi/min/kg) ;

(LA Vol25 SUPPL.2 (1993) 19

m.

e

PYDy

103

0
Before PTMC After PTMC
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DAL
{ERADEREZOERK L 221 b 5T PVO,0H %
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hemodynamics 3 months after double-balloon,
catheter balloon wvalvuloplasty treatment of
patients with symptomatic mitral stenosis,
Civculation 77 © 1013-1021 © 1988

Tamai J, Nagata S, Ishikura F, et al:
Alterations in atrial filling fraction in patients
with mitral stenosis after percutaneous tran-
svenous mitral commissurotomy. Am J
Neninvas Cardiol 6 . 247-251, 1992
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Horadrenaline{NA)
Concenlration

Noradrenaline{NA)

Concentration Free Noradrenaline

{ng/ml)
. (ng/mi)
3.0- | | m_l
* ok
o] T [P ™
; *
2.04 e |
- . 1l.L] =
_| £ } i I"I"_I R i 1 ﬁ
pre EX during EX ANA! post EX preEX during EX JNAY postEX
R Group N Group H
1.07 Noradrenaline (NA) |
Concentration ine
(ng/mi) Conjugated Noradrenalin
[— 3.0- I—-—**'—l #*—" #k
™ T |

“Fres NA Conjugaled NA  Fres NA Conjugated NA
T e ]

Group N Group H

1 LEBEE(N, HR)ICET 22805 ME
W REE noradrenaline(NA), &3 NA
R (Rl T SE)
free : $FBERY, conjugated : #I&3Y,
%k ;| p<0.01

2T, BhAVEE) AN E o MmN NA IBEEEL
(EER), MitEESE NABEZL(TER) L, Th60
Z{bB|(ANAL ANA) ERLEETHS. N BB W
T, B ETRREREL NA BEREHCLEL TEE
Wn0, CEBHETEST 15 AEICIIZIZRIICE L,
—7, BB ATIRFSE NA MBI ENRHC L TH
Wil EMATET 15 AR EL s, H
HOMBATFERI NABRE LESE NARED
BYBIINBEE L RIZEIC TH o hs, JWRD R a7 Al 2
NAREOWINE (INAD) LESE NAREOM LB
(ANAc)IE, WTFh b HEESNBELTRTH -1,

§ #R
LDEBBEOLLH » 7HRIERIFF (N & REF
(H 3¥) O LRSI SHNRT NA L MMIgET NA &,

X% R 2

LTI

post EX

pre EX during EX JNAc
Group H

pre EX during EX ANAC post EX
Group N

2 LEREBEEN, HRCHIr280:EbRE(EX) RO

BEHRERY noradrenaline(NA), 88 NA REOE(L
(FFiHA L SE)

ANAf: EX BHREE NA REOHINE, dNAc: EX
HESUNARBEOFELVE, * @ p<0.05, %k . p<
0.01, NS: not significant

U BevFRicH -2 (B 1), ElLH >y 7HRIEREF
Pt BWTRECHE"SATHE L3 288 NA
WEEETDS, BEORy 7IREMOEEE NA RE
BRERED LRTHo7, EMFERES NA 3T DR
OEBHERBEERL, TLR 7RERERAICS
LT, LIRS e L TR T 2 R, &
HERLEEBRTHD, —H, HARNA R, B
BRETE L oML - EEE NA XESE NA
IS A R, 85 NA OEERFEENREL Y,
My 7HREREHITIE "integrate” ERTEDE
HERL, BUATERHERRIREE BT 5 L,
—D2MAJHEE E L TR &,

—75, ELRy7RERFFLBEFRICE T,
BhETTIC X DR NA AN, 1868 NA BE
B Lz b, EiHy 7HRERERIZ SEBAT
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12 5 FU{EIEF2CEZYBEATIC X 2
EEIMAREDNE L TREAROHS

RREFH-ZER

BIEE foE X WLUEER.

AR,

McKay &3, £ BRI 251 Z2H (PTMC)
&0, HEIRBRAE X YOMiTRIBAHTHE LV ERE
BT A L b, W3 H RS iR
FHELVARCHEI 2L E8ELE. LbL, B
DEMTR, WEHEOHEBREESFHIATVLR L
fes, PTMC 2 X 5B EREOHES, MITEIED
WEHRERE L LD, fOBEREMLALbOH230
STk v, SERA &, PTMC RBTH0 B HER,
S EAE, TR E 2l E» S 12 A e TE
BiL, €ORMER®S, PTMC IC X 5 E#fEEX
BOBER K DWTHRITLE.

§ HBEFE

R HEAFREERE 10T, FHER 55110
B, ZEIF, BHE1ATHY, 8FI.OHEHHEEEE
iz, NYHA (CHEESSE TR IS 6 4, HIEES 4§l
TH-o.

<@, PTMC H{THI, & L UMEfTER2:8, 14A,
3AR, 648, 856IK6FITIZ 1248 TERER,
BE M BIE (peak VO,), anaerobic threshold
(AT), AEAHPAMATO M (Thigh-A) 2RIEL 7=, BRE
Pogiiz i, LASEEMNEERE TS B SEiEE %
Mets TZ 7 specific activity scale(SAS) Z w7z,
Peak VO, & AT if, £ T A—F—52BTH
43 3-10 watts ¥ AT W8 & ¥ 2 SR G
BB ARTEEIC L D EL 2, Thigh-A i, BE®L
W&k O P 10 e O AR O KBRAE (g) &, [BIERGT
DETIEBEf) »SLUTORCE DEHL .

Thigh-A= (g-=f)*/ 4 =

*EILERECFESHN 2 9
(7 930-01 W LiEE 2630)

§ R

PTMC iz & O, {8iE7+H ORI FEY 0.8 cm? b
ldem*BEECHEARL, TOER, MERRAER 21
mmHg 7 & 14 mmHg IEEICETL &,

& DOFEF O SAS, peak VO,, AT, Thigh-A @
BEREAVHERE % PTMC Wiz 3t ¥ 5 MR TRET L
7o (E 1), SAS 13, MIFTRIMO T 2 B L T PTMC
Ty S W (ool L o3, FO0ROELIMERTH
=7z, Peak VO, b #TE 4> & F BIC S L 7= 25, SAS
ERZD, 62 AHETHNL, PTMCIZ X 510017
BHEC B RAEROE s hdB T bbb e ¥, FE
@O AT KREES& RPN, LdL, AT
WEIHBLDEEL, 64 AHIZIZ peak VO, E I
IZETREE & Tei#E L%z, Thigh-A i, AT LFERIC ]
HEEETRE Lo, IHBEEN»E6HF
Fich i TERLEMERLE. 48, 6XF#ELbS
12 2 A2 T, WIhOERLHES B
sizdhot,

§ EEx

PTMC iz & D EBEENAREICHE T 5 2 L 12,
CNETR LW oG s TS0, ik,
& OEBHEREDERNZELL TORBEHIZ>WLT
Htaiiah Tein, SEORETIZ, PTMC I
X 2MiTHMOUELFE L T, BRERGHEE,
HEBEICWE LioH, EEiFEE L Dbir AT oy
FERohnt iBh, [EOEFRNIE(LICIEEES MR
REHIBBD b, LicdioT, BRIER L ERREE
EHETI2RFRETLLALTRZVWEE LS
L. B2 ORRTH, TEHEARORAS, AT DiE
OB/ E—B LI Ens, PTMC 2 & 2 EBREE
O E, THBREOMK: FRCMEL TWwWa
RN S,
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PRI (Peak VO2), anaerobic threshold(AT), XHEREEY
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PTMC BiDi+ 2 MMETRT.

SEMHRE L BEE, 't NYHALIE®S Improvement in exercise capacity and exercise
MEOEFTHY, BEERK LD BY SEIERHH hemodynamics 3 months after double-bal-
B = #1, deconditioning DRI H - F-FHEHEM B loon, catheter balloon valvuloplasty treatment
%, Lzd=oT, PTMC K & DIlfEED & ERERS of patients with symptomatic mitral stenosis.
L2 k2, BN SEERORB A XL, condi- Circulation T7 : 1013-1021,1988
tioning & & 2 EBHEHHE B ORI, v TRERFRE 2) Chen C, Lo Z, Inoue K, et al: Percutaneous
fEddrls g LELONS, transseptal balloon mitral valvuloplasty: The

chinese experience in 30 patients. Am Heart [

§ MM 115 : 937-947,1988

1} McKay CR, Kawanishi DT, Kotlewski A, et al :
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HDZk, 200D, LADME 204, RCAWE S HIT
HD, ELEBAREDP, BETov 728 L UTRBRO
HRIRESh Twiy, HEkid, Bruce 7o b a—
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(7113 BHEMXHEALE 7-3-1)

HEfTL, ARG L UVEHEETOLESEGERETTL
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1) a7 e DB I o £ T BF LA s RS BLR T 3
2

EHleRAERT.EHlaild, 5485 RCA BHERD
PTCA B0 EB AR LB E/R 27T, PTCAE
95 %o OB/ ML, 50 BLAT B LTS, LB
PTCA fi#E o AWR.OHKEG %2, TERR PTCA R
TOAMEF ST TROEA%ETT. PTCA MOERS
# T, Bruce 3B 3z T=0.17mV @ ST Tl
UMM TaEFEPILEL TS, PTCANMTIY, &
fETH, 12 A K—RtcRIRAR L2 D, £08&
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IE I HORKLEEIR 130/ 5 D 140/ L ighoL,
¥ > EEA LI b —A IR & L, PTCA
TN ERH TS, PTCA ME0:EBAR TO.040H
HEEOE, PTCAMTREIZKL, BAXAHFE
L UEENA 1-3 A TOLmE8NER o, FERIR,
PTCA BITH, T(@#)Eo—&EMliiiAs, PTCA
G RBL TN, B 112,57 8B LAD "E
Flo PTCA i o B# fF LR 2R 7. PTCA
Ao EBH A Ti2, Bruce 3® 2 S THME L U
—0.15mV @ ST TRRIC X b, A48 135/9 0 &
DEFEPILTWS, PTCA &, B LHEE 130/
Gz L, PTCA AR O:ER & FH TO.L0BMERD
2z, HohCHiERA LR LD, FiEREEDZs
-, FEFIX, PTCA WITIZ, MEE-hR-LAEET
D —iBtE R CIHS PTCA BB hizai@ L Tz,
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LAD i o A4 O RMFI T, PTCA W& T AL
PR EGEERELERE L, s—ANBRIREELR
sz ofe, 28, HEVAHERMB &L URA ST Tk
etidd, T FhbBEsLEERRE S,
ot BLEX D, WEMTO PTCA N o.M E R
O, AL VRBOOBE:VLSI DY
LammEiic La2E &L 5NE,

2) EHEEIRIRO B R L CAG ¥k L UARLG > »~

F AR £ OB

EEBEFEIREG I 20FP THIcRsH, 451
RCA, 36k LADMERTH -7, 2 A-HiEEeR M
DA TIRESNT, LADFEE 3 fiTix, T (#)8Edim
bEfELicfiTe o7,

PEXY, EBEFTCHES OHRmME BT, AW
Bz kicEEAO.CREOMENES LN, Zhik
T (8) SRR ko £ 5 M EMEERIRIC £ B Z L AU
i, ERHiREEOWE I, PTCABRD 12018
Ficx3:Bbh3,

§ ik

1) Thames MD, Klopfenstein HS, Abboud FM, et
al : Preferential distribution of inhibitory car-
diac receptors with vagal afferents to the infer-
oposterior wall of the left ventricle during coro-
nary occlusion in the dog. Circ Res 43 512-
519,1978

2) Inoue H, et al: Increased afferent vagal
responses produced by epicardial application of
nicotine on the canine posterior left ventricle.
Am Heart J 114 . 757-T64,1987

3) Teo KK, Hsu L, Ramanaden I, et al : Cardiovas-
cular responses to early exercise in inferior
wall ST acute myocardial infarction. Am J
Cardiol 55 . 1277-1281,1985

4) AR W NE &, KEHESR, 3 EBH
MR OER B 2 EEMGREE, CEE
6 ' 577-580, 1986
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) BT % VT 92 96 b PR AT AE 2 R R 18 e,

ZO XS BB TIERATRE T o -
(EX ECHO) Rl EBORNEL L T—EDH
HEZPTVAINELTBLTFOPRIE L 22T+
GrnbE2E2A0Ww, FLTSEBRLEETFHED
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WEH R AT L > F 75 L(EXMTD Exttb L
BAETL T,

§ MBRELUFE

o & b R i Lo R BV REBDAE B R BT L
93 fl(\ 81, #r12) T, FEEEIRER 19 5, EEHIREE
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230, 1BAZE 30 47, 2 M 24 B, 3 BiEE 16 B
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BhAR MR 50 LA LA EBRAE L Lz,
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bW LA, o8 E T i Marquette 1
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AT AT 0 EHf % R —EmE L[ — RR MO >~ 300
—7E—-FTHET, EEEY 13 segment k48 L (E
1), BEEE)% hyperkinesis—1 = & D dyskinesis 4
D 6B L L Tmiib L, score & m ¥ % i
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# 1 Non-MIBICHEITS EX ECHO &£ TM Mt

DRE (n=55)
EX ECHO T™
TP FN TP FN
27 4 20 11
FP TN FP TN
5 10 8 16
SE 87.1% SE 64.5%
SP 79.2% SP 66.7%
PPV 84.4% PPV 71.4%
NPV 82.6% NPV 59.3%

SE ! sensitivity, SP : specificity,
PPV : positive predicitive value,
NPV : negative predicitive value

Lz, EBh A% & 8 ER O R o vl

TA3HEE EXECHO Bt E Lz, 3, SN

REEEORDOME MY, p<0.05 2WEE L,
B2 cadiiRksE o 1 HE5R7T,

§ #B/R

# 1 KB EERE (non-MI1)55 FlD, 2 2 k.00
2R (MD38 @ EX ECHO £t TMOEWNED I
®ETT. Non-MITIH, EX ECHO O sensitivity
(SE)87.1 %, spesificity(SP)79.2% T&% 0, TM®
SE 64.5 %, SP66.7 % iz~ (p<0.01) k¥ <,
£ MITHEX ECHODSEiZ100%THD, TM
D 47.4 %I L E(p<0.0001) 2 B LR TH -
| g

F® 2 MIRIZEITS EX ECHO & TM OiSNREN

#ilt (n=38)
positive negative
EX ECHO 38 (100%) 0
™ 18 (47.4%) 20 (52.6%)

o3 ﬂ_gﬁmum EX ECHO mitirRni

positive negative
0k (n=23) 4 (17.49) 19 (82.6%)
18 (n=30) 28 (93.320) 2 ( 6.7%)
2 (n=24) 21 (87.5%) 3 (12.5%)
38 (n=16) 16 (100%) 0

¥} 4 EX ECHO & EX Tl @il (n=25)

EX ECHO EX *'TIl
TP FN TF FN
22 0 19 3
FP TN FP TN
2 1 2 1
SE 100 % SE 86.4%
SP 33.3% SP 33.3%
PPV 91.7% PPV 90.5%
NPV 100 2 NPV 25.0%
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T, 0D SPB2.6 %Iz, MEREHHLESO
SE It 16£93.3%, 2H87.5%, 3100 % v 585
RTH-ole,
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T35k, SE, SPiz®Eh¥h, MTITHEGET, 78.9
% :86.1%, EABIARFAMET 63.6 % : 84.5 20, [EIfE
HAIRT68.6% :84.5% TH -7,
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e ¥ AR
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1} Tennant R and Wiggers CJ: The effect of
coronary occulusion on myocardial contraction.
Am J Physiol 112 : 351, 1935

2) Kerber RE, Marcus ML, Wilson R, et al:
Effects of acute coronary occulusion on the
motion and perfusion of the normal and is-
chemic interventricular septum : an experimen-
tal echocardiographic study. Circulation 60 .
743, 1979

3) Sugishita Y and Koseki S: Dynamic exercise
echocardiography. Circulation 60 : 743, 1979

4) Wann LS, Faris IV, Feigenbaum H, et al:
Exercise cross-sectional echocardiography in
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1979

5) Robertson WS, Feigenbaum H, Armstrong WF,
et al : Exercise echocardiography : a clinically
practical addition in the evaluation of coronary
artery disease. J Am Coll Cardiol 2 © 1085,
1983

6) Presti CF, Armstrong WF and Feigenbaum H :
Comparison of echocardiography at peak exer-
cise and after bicycle exercise in evaluation of
patients with known or suspected coronary
artery disease. J Am Soc Echo 1. 119, 1988
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peripheral origin, distribution and responce to
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Frontiers of Clinical Neuroscience Vol. 2 © 263,
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Supine Bicycle Ergometer. Myocardial Blood Flow using "NH,
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DISTRIBUTION OF THE RMBF on (D~ area
ST depression (—) group (n=25)
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BEEETZ20TTY, EHEME L3 L
RSO factor MoV A-TL 2, *
JWBITETHELTEOMELSIIET
ZEWET,

125 HLOERT, FlELicvnoTTH,
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GG (10) +1.4742.83 +0.55+0.84
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(ZoTL3, S5 ZhE R0 TAETE,
# Ny AT TIERFEM A 1.2 5, ST
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BT, #0%%, BEXER, 5EH, TOM
BEVAWAFBLTWREEWON, &
DODEETIEWET,

HEER) E320bDMLITXwELRE,

W ERILkESS, SEO7F—~0OHEE
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. 2HEIRTABE, BhTWAEBISNDENT A—7—(IfaHh

A)

1. A EEM (AfFE)

(Hi> 1) BREETRLEELER
2) MBEFMOER L BlAf ROWWLLEL 20
3) HeMEHEN
4) FREMND 3
5) ERANICLHETE 2
6) MMmOME, STt EEERIC{WL
7) HIELRT W
8) STImmETRREL2£ELPTL
9) STZmmELTRETRETHS

(Silent myocardial ischemia Tiz§§fdie{ T
FEMEBHTL3S,)

2. ST 1 mm TRz E S R
1) ZBMcERTH S
2) LMEBRBMEND 7 72 7 —HBAD I
3) ST 1mm TERRMELS I PRLGETIRERITRETHS

(Foftt) ST 1 mm {ETicE 5550 L HRFH A RM
« exereise time & ST 1mm{ETKIEHERMYEH 3

B)
1. B sEsR e

CHig) 1) hr—=r7EHRTST THEEMMS—HL 2w
FafeSE M A b e B

2) MafmFEIReED ST T ke RO B HTEH

3) BiERIREED ST TR 22 WIS HF

4) MUMEOERTH28M % end point LT RETH3
5) BREEESHEOIEHR

6) EESCHELSW

2. MamseMmEso ST Tl
G 1) FRECEL TS
2) M i Bkt
3) EHRmMEERCEDLLTWS

27 1%
3 4%
1 1%
1 {fF
1 1
1 {4
3¢
3 1%

10 {%
3%
4 1%

26 {t
12 %
10 %
1%
1%

27 %
2 {%

4 1%
41
5 {4
3 %
1 {&

22 1%
15 {4
4 1%
6 14

41
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285 A= — *OEE (HdEFAHD)

1) ST{ETBAtEMA (145F) RIMOELEL RS
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@ FBERH 2 (3 1%)

3) max . ST . depression (145 HHFOMEF B TE 2

4) ST 1mm @ PRP (34 @ FUFRIEA® g-7 o v A —H

{EAEDEFIMNTE S (24F)

@ PRP OF{EIcEREN®E Y (11F)

5) FZo— L 2EEMAMIME EOBIEDIBEN T E 2

(11%)
6) PRPmax (3 1%)

7) ZHRE (TR OB (24
8) EBNRO.LEE - MERE (1144
9) %O HTHFE M (14%)

10) ;E@hhE & FEERTOR—REK
B33 ST Ok (2 45)

11) ST + HR B8R D ELEs (2 {)
12) EE#ED SBP RIGOHE (1)
13) ERROLIEH - TEIR  (24)
14) Rl k= k 2 Pl AAlnsiE (240
15) AT BFM (345)

16) MM EFER TR ST TR (14)
17) B AEH T HFD PRP (14%)

18) Hollmberg (14F)
19) ST Tl& & 7= (2 Bg5E L RGO

HR #7: PRP (214%)
20) B U OHE (1{%)

21) —ED PRPZET 2R (24

22) Wiz (34%)

@ 5 T (i AE oD i o0 TR i 1358
LT3 ( 1154)

@ high risk BEERHTES (14)
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Rt GERZIZER

A OBEERT Y -

RN (21%)

@ ST TR Tid XL
Briieshizwn (144)

@ PR « P55 - (N ORRE AT HE
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RMOERE LGEOHEER
FEREEE T 28N ER

MR CAS DBEFRASA D IZ < b

MVO,DERHMNTE 5
LRI A5 A—F
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PR (1{F)
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. EREFERE L TROBULAN G X € NiEH

1) Frw R EEANRR 34 1%
@ 4FEAYIZ maximum ¥ T HIE]RE 15 {§
@ Z2MENE 2 {4
® HHEMHLE 4 {%
Isometric L ERHBAS v 2 {4
® FE R < HERMOLLBLED 2 %
® Bruce stage Il £ TO#EB)E = Coronary DFFE
LRESBH D, BRI 1 {4
@ ERBNARMTH 2 6 {4
® RWihEL 1 f§
Q@ BEEBIGLIWARFETH S 8 14
@ BESERP T 2
2) Bl EEINVTA—F— 4 {4
@ LT LETHESETTE S 2 4%
@ BT A—F—EWBTES 3 {4
3) NI A =2 — ramp A7 1 {¥
BHIRMENRY, max « VO, AT OEHEERICKRETE 3,
4 ) ramp FH 4 1%
B ERECENS
5) Master ¥ 1{%
BfEED D, STHERELTEY, F—yMNERICENWS
6) bPrw FIMST L&
7) Bfira ba—-n 2
1 AF— 257 L OWiE:
8) b K 2N ramp #H 3
9) FEPEWNEAR 4 {4
10) NIH 53 (Br. Redwood) 144
BHEENEL, HETHS -
11) Isotonic & Isometric % 8EH L7z fififit 1%
B 4£3E & OB
12) Isotonic %z AT 1%
SERNFHM= A
13) i > F 777 4 — DA 1 {4
specific X7 —F higoehsd
14) B & HR 24E¥ 5 7o F a—-0 1 {4
HR 38 b EiRA %2 MVO, DR L 2 3
15) Bruce protocol 44 -

T—9BH<, HHELPTL
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fe. B3 I ZEHH0E B & B M 3 Bruce @
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OHIEFATT, BERHMERMNLE 6 2LTO
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23 %, o RmERERERTHE-
DO T3 %EHEDTELL,

—% 6 ALl E, stage HNIELEIC% - 7=5ITi,
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ORGOTEEEGDH D 2 T4, BHos»ZEm
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O MRS 6 FLIADERD G L D 8L
BESHBEL, 0.1mVST TREHLFE M
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SnHFNACHERATLEDT, (EM
FHENESWIFITRI T 205, FL
THE L.

F5L 7L, B53EME i2BED v 70
BELED &S TME L DT 753, Bruce
@ protocol & unit METS protocol T i #@ih
Hm L 27 &, Bruce @ protocol T
i3, MEEEOBEE I, BEOHREELRRE 30
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parameters Mm | hamy | G5B
peak work load (watts) 191434 138:430* 84+ 30*1
peak HR/predicted HR (%) 98.245.5 §5.9+3.1° | 83.0410.4*
peak VO,(m!/min) 1686+ 448 1276 491" 621+ 289t
{m!/min/kg) 27.1+5.8 21.6+8.7° 10.5+4.4*
AT-VO,; (m!/min) 86414214 896+ 333 474 £ 190t
(m{/min/kg) 14.0£3.0 15.1+5.6 8.0+2.7+
AT-VO,/peak VO, (%) 52,4+8.5 70.6:+8.6* 73.3+12.1°
Norepinephrine (pg/m{)
Rest value 24679 20647 585+ 316°t
Peak value 3436+ 1440 1201+ 429* 3885+ 2567
Hypoxanthine (ug/mi)
Rest value 0.45+0.46 0.32+£0.23 0.30+0.16
Peak value 3.47%1.22 1.29+0.42* 0.94+0.60*
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LIEEAYZEDDEHA, HIMBERE -2
OIREOBRETELS, TLLBOMTED
2PIRELRMTSTERETEDL > 2FI
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DOHENETDL ST, 95 BO—PHELEBH T
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MOAKBODTTH, end point DAIFH 2
NAKELBWTwET, HT3IZERmARs
SIEEmEE, FERMmARY S5 BlRE~8)
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BhaBEr6 STEEEEDb-TWwAHIE
WHZET, BOMBROPTLFBL S0
FOERMEARESEELTHET, B
LEAMBREOARAELLENEELTWwAZ L
b LI,
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AN B¥FEF | TR
ol Rhi & B3 i 0.994* | 0.493
B Lt 0.774* | 0.192
A5 70 A5 M o 0.633* | 0.717*
&/ PRP 0.657* | 0.558°
@x ST FEv~n 0.700* | 0.411
ST THRIFR(0.1mV L) 0.918* | 0.522°
4 {4 ¥ (Peak-Rest) 0.747* | 0.353
A UM » ) 0.679* | 0.379
4 PRP (») 0.711* | 0.484
FASE EREC] 0.787* | 0.147
0.1mV ST Fi&

A i 0.785* | 0.603*

LA 0.863* | 0.384

S 8 W07 EE 0.593* | 0.808*

PRP 0.700* | 0.722°

4 4R 0.698* | 0.576*
BN EsAn 0.748* | 0.783°
LoE T LUTD B ch 0.828* | 0.261
14 757 WA i B

UwEic] 0.871* | 0.650*

MR ) et EE 0.729* | 0.541°

PRP 0.873* | 0.405

*p<0.01
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0.1mV STTiE 0.2mV STFk End point
sac) 50.0 87.7 38.6 83.3 75.0 101.3 . : ; A
( e 3 * + , P % 5 ] EE‘ItE ETiﬂ ﬂ!i'.f ﬂﬂiﬂ
6.8 55.7 5317 1.2 72.6 80,7 89.1 67.5 M.0 68.9
e T _ am
150 - L
T T
100 - -
sﬂ = 3
IVvD 2VvD 3VD IVD 2vD 3VD 1VvD 2vD 3VD NIHD
19 2 EORIEICH (T 5 EMTHERE 02
# 4 Changes in left ventricular and systemic hemodynamic responses to supine bicycle
ergometer exercise in placebo study
# = ; T
Control period Placebo period
Baseline |Peak exercise| Baseline |Peak exercise
Heart rate (beats/min) 73+3 136+ 10 T7£5 140%11
Systolic blood pressure (mmHg) 138+4 19145 13344 1945
Diastolic blood pressure (mmHg) 8442 94+3 g1+2 96+ 4
Mean blood pressure (mmHg) 102+3 126+3 9942 128+3
Pressure-rate product (X 10%) 101+6 2604123 10248 273+25
Pulmonary artery wedge pressure (mmHg) 9+1 19+4 61t 16+3
Cardiac index (L/min/m?) 2.88+0.23 | 6.21+0.60 | 2.70+0.16 | 6.040.50
Stroke volume index (m{/m?®) 40+3 46+3 36+4 d4+3
Stroke work index (g« m/beats/m?) 51+5 675 4644 69+£5
Systemic vascular resistance index
(dyne.secm=*em?) 2922+ 224 1640£171 2982 +233 1628 +144

Hemodynamic variables at rest and at peak exercise were compared between control and placebo
period, respectively. ®*p<0.05.
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1EE L 2 BEOHASFMOEEZE >TAHE
T L(E19),0.1mV @ ST TEHM %, 1

HiE

R, 2ERZE, JERZEOBHTATAR
TE, 0.1mVOST TRETIR, R TFEY
12P<owDENHENET, 0.2mVST T
METd & 1808 D, end point TH, [
B 170Gz T, 0L I0E
B R OB TALEE, 15D 2nL
TEBITNHEIF 6OFRELATE,
Boubkwidiwinios, RXLOERT
7.

FEREBIRL A WT, oL HSACERK
BAES, 5, BESH LS, FER
KiEe2 kWS Z L, BIEZRAERTT.
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30 RPP(x10%)
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r =082
P <0001
n=61
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30 RPP(x10%)
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&, SUEO vy F I EERES S VI
M E OB XV I A —F — BB 5
FLT, BREOVLWLOERIRL T, M7
BEEROBERER Y I nE, SETOSE
ERIDTEY, broklhRE¥TWEE
3T,

#4112 11 BOHERGERSE & AT, EEH
HREMOBREORFREM % 8IRL T,
placebo 5 & control & 2 @, HEEH L
TA=F—RKMLAOTT, TDLET=
F — L e @450 % O non-invasive 25 E, M
EIBREZEESFFTREL->TED £7,
T o BRI AE, GHEE, stroke
volume, coronary @ circulation 22T
BOhEFH, IHniNRERRTLE,

A bAOTTY, TALLTAHLES,
ERICRFLEBAEE L TBELE. W
i 1B wT, ZEOEBE{T->TW3
b T, HRREAELDX2EEE
LTHI{EL &3, ZHEROTRBRIERIE
HIZRFTT.

THMBEOHTTH(H20), ThiSONR L
B L2EBIFRT, BITATR LD
TS, IR (open circle . o) 21 %
B2 < &, Bl double product,
M ORI R 2 &> T E T,
open circle(o) 72 TH, HEB)PDOHEF DM
fRizdie DHERAM & { T (r=0.81), EREMR
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'k"’ : =:|:n- ‘Iﬁl -u &y 14 14 ae 23imind
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Corring Dimebwind 81 18 Pran FORSARI B L b The histogram of differance In exercise time

between | st teat and 2nd Leat

The reproduc|bility of exercise Lime
between 15t Lesl and 2nd Lest

The reproducibility of peak V02

HptWeND, 188 nd. B0 Lesl [E 23 Individual ramp protocol To 1 E

@ 22 Individual ramp protocol B W in LT L0 ERE FHMO
Pt RFTHoT:, Peak VO,0EMMER S 5 RIFTSH

=,

%5 ANNESWSMOBRECHMTIRT
Wﬁ:

B & 2 B8 0:BRYiF FE MoK RN
RASSOEMN 1 FLIACE L R

e ¥

Author Year| Subjects Exercise Protocol Comparison | Reproducibility
2 1st vs 2nd x
Froelicher VF | 1974 Normal Treadmill |Bruce, Balke, Taylor 90d vs 3rd "
. . . 1st vs 2nd 4
Tonino RP 1988 | Normal(old) | Treadmill Modified Bruce g ve 30d 5
; 1st vs 2nd »
Smokler PE 1977 AP Treadmill 0.5 mph/3 min St v B o
Corea F 1986 AP Treadmill Bruce 1st vs 2nd »
Pinsky D] 1989 CHF Treadmill 1st-6th %
Elborn JS 1990| CHF Treadmill Naughton ;:*j ";2‘31‘3 S
Arai H 1985 CHF Ergo(supine) 25 w/3 min 1st vs 2nd O
Ours CHF Ergo(sitting) | Individual Ramp | lst vs 2nd O

o, ACEITERERERDbITT
H(E21), chbEBi i EEE, MK
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