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®;® 2 B/ 5 — 43 positive predictive value (PPY)

P+E+L | P+E | P+L | Ponly | Eonly | Lonly | E+L
STET| = 11 2 | s 3 3
B 24 9 7 6 0 3
i 828 | 81.8 | 42.9 | 21.9 | 66.7 | 0.0 | 100

b * |

¥ |

P | Peak, E ! Early Recovery, L ! Late Recovery, "*p<0.05, *"p<0.1
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Diagnostic significance of exercise-induced
ST-segment depression in the inferior leads in
patients with suspected coronary artery dis-
ease, Am J Cardiol 1994 ; 74 © 1161-1164
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F—iliE iR E L, defect score 3 PA LD E EE
iRy Ui, &7 BB SRR TR RO
AiticowT LEMEL .,

(o2 (20 45
Doy

=

B 1 Three slices of SPECT short axis image were divided into 6 segments each and two segments were

selected from a vertical long axis image.

These 20 segments were evaluated by b grades of defect score ¢ O @ normal, 1 : slightly reduced, 2:
moderately reduced, 3 ' severely reduced, 4 @ no uptake.
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# 1 Relationship between exercise Thallium-201 scintigraphic findings end morphelogical types of hyper-

trophic cardiomyopathy

Total | HNCM | HOCM H}?ﬂ?;i::lhl dilated HCM
n=102 n=7l n=168 n=12 n=3
Reversible Tl abnormality 19019 | 13(18.3) 2(12.5) 1(8.3) 3(100)*
{segment) 26(3.6) 15(3.0) 4(3.6) 2(2.4) 5(23.8)%
Fixed Tl abnormality 26(26) 16(22.5) 5(31.3) 3(3.6) 2(66.7)
(segment) 27(3.8) 17{3.5) 7(6.2) 3(3.6) 3(14.3)
Apparent LV cavity dilatation 17(17) | 12(16.9) 3(18.8) 1{8.3) 1(4.8)
Defect score (Exercise) 7.2£6,2 7.0%6.1 6.6£5.8 6.0£4.3 19,743,811
Defect score (Rest) 8.1+6.8| 8.2+7.0| 7.645.9 5.8+3.6 18,349, 2%

HNCM © hypertrophic cardiomyopathy without left ventricular outflow tract obstruction,

HOCM | hypertrophic cardiomyopathy with left ventricular outflow tract obstruction,
*p<0.05 vs HNCM, 'p<0.05vs Apical Hypertraphy, 'p<0.05 vs HOCM

] 2 Relationship between clinical, morphologic, hemodynamic characteristics, exercise test parameters and histological
findings and Thallium-201 pefusion abnormalities

aﬂ:ﬁ;{‘éy R{fbﬁiﬂﬂ?ﬁl LY cavity dilatation normal T
n=26 n=19 n=17 n=62
Men/Waomen 16/10 13/6 10/7 43/19
Agelyears) 50.4+14 44.718.7 47.1+17.5 60_5+16.5
Family History of HCM (%) 15(57.7) 34 (33) 7(41.2} 18(29.0)
History of af{%) 4(15.4) 3(15.8) 1(5.9} o 89(14.5)
NYHA functional class I /LL/NI{%) | 9034) /15(57) /2(T) 4(21}/13(68)/2(11) 40243 /11064) /2(12) | 20(32)/38(63) /3(5)
Cardiothoracic ratio{%) 50.2+4.7 49,2:46.4 50.5+5.6 5046
Electrocardiogram
SV14+RVS(mV) '35,5421.2 42.14£21.8 40,3:4£19.7 40,9114
Negative T wave(%) 23(88.,5} 18(95) 15(93. %) 53(85.5)
Atrlal Fibrillation(%) 207.7) 2(10.5) 00 3(4.8)
Echocardiogram
Septum thickness{mm) 15.5:£6 15.7+6.9 15.6£7.1 16.645.2
Posterior wall thickness (mm) 11.7x2.9 11+1.8 11.2+2 12:43.1
LV end-diastolic diameter (mm) 47.2£8.5 46.747.2 45.0449.2 44.24£6.6
LV systolie diametar (mm) 30.9+9.5 J0.7+£8.2 20.4£9.6 28.2£6.9
LV ejection fraction (%) 71.2413.3 70+14.2 71,94£14.1 73.3£10.6
Hemodynamic data
LVEDP (munHg) 17.546.3 15,7+4.2 16.9£7.2 15. 87
LY outflow tract obstruction 3.1+13.4 4,6+16.6 4.8£16.6 2.6+9.4
Medication
Beta-blocker 4(15.4) 1(5.2) 3(18.8) 5(8.1)
Ca**-antagonist 14(53,8) 8(42.2) 101(62.5) 28(45.2)
Exercise stress test 6.1£1.7 6.9+1.7 6.8+1.9 6.9+4.5
Double product at peak exercise 23,21546,923 23,4634 748 23,021+5,92] 25,741+6,096
ASBP (mmHg) 63,6432.2 52,1+19 .4 43.4:£31.0* 60,3+29.1
ST depression = 1mm (%) 9(34.6) 9(47.4) 7(41.2) 21(32.9)
Ventricular tachycardia(%) 4{15.4) 2(10,5) 2(11.8) 5(8.0)
Histologic findings score
Hypertraphy 1.6+0.5 1.540,9 1.3+1 1.140.8
Disarrangement 1.1x1.1 1.1+1.1 1+0.8 0.8%+0.8
Fibrosis 0.9+0.6 0.8+0.7 14:0.8 1.140.7
Degeneration 0h.610.5 0.8+0.5 0.5+0.6 0.8+0.7
T'otal score 4.3+2.1 4.1+£2.4 J.7+1.5 3.8+2.1

ASBP=Maximum systolic BP-systolic BP at rest

*p<0.05
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= 3 Correlation between clinical, morphologic, hemodynamic characteristics, and his-

oo —

Exercise Redistribution
Defect Score
Correlation P Correlation P

Age(years) ns. n.s.
Cardiothoracic ratio(%) n.s. n.S.
Electrocardiogram

SV1+RV5{mV) n.s. n.s.
Echocardiogram

IVST (mm) ns. n.s.

PWT (mm) n.s. n.s.

LVDd (mm) : < 0,005 0.47 <0,0001

LVDs(mm) 0.28 <0.005 0.41 <0.0001

LVEF(%) n.s. —0.22 <0.05
Hemodynamic data

LVEDP{mmHg) ns. n.s

LV outflow tract obstruction n.s. n.s
Exercise stress test

Ex. tolerance(METs) s, n.s.

Double product at peak exercise -0.31 <0, 005 —0.24 <0.05

ASBP(mmHg) =0.24 <0.05 1.8.
Histologic findings(n=44)

Hypertrophy 0.49 <0.01 n.g.

Disarrangement 0.47 <0.05 n.s.

Fibrosis ns. 1.8

Degeneration n.s. n.s.

Total score .45 <0.005 1.5,

ASBP=Maximum systolic BP-systolic BP at rest

FImENLTHB I 2WTHRR L, o, HEE)
Bz L 2 REEAIE: & ASBP EE# L,

§ RR

—ifitE BB ER T 19 %, 26 BOMERI
Aol TIFRREWBINC A% L (1), FEFAZEE,
FAZEYE, ORMIEARICML TRERhoR08,
RO IFTRAEFTBECEANR LN, FEHH
i » T E b IC defect score RLOPT L H AT
Hote,

REEEE TIFAMCRA k(R 2)BEEXA %
LI ER T HCM KR 57. 7% L b TIAr R4
K~ EHEEREho i, iz, HRhE MR NEOL
KEBLLEETIE ASBP i 43 mmHg & BB £
TH=7.

i &) & 75 B O defect score k& LVDd, LVDs,
myocardial hypertrophy, disarrangement & 1E®D,
) £ 75FF 0 double product, 4SBP L AOHMETRL
(% 3). BERO defect score 2 LVDd, LVDs

EIE®, LVEF, double product & A OCHMERL
e,

§ &8

HCM 102 flic BRI & #E TI DR Y > F 757 4 —
(TN 2T L&, SEOMN TR—BEXIEE defect
score ¥ 2[RRI L b O L EH L DEROWR
gk b IHEEE NS W, HENTRILRHAT
i 3fERcashnt, BEtEKEATE HCM OF
BEEEHE T2 bONEho 2,

T\ o WRh & s 0O REOHL K 130T oo il
ERELEFRRYEFL SR TSN, ASBP MI/hE
WIE LRATREICS ( Rohlk,

BN TR D defect score 1, ERE, O EHRH
L IEOHB %R L, double product, 4SBP & i3fi
DOEM TR LIz,

CheDBEMNS, defect score K IXTEREN 275 (B
REDETHEME AT W3 LFERRFCELRATRE WV
S BEER R L GBEEDET L EMENL TV S Z L AR
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A, 1667

2) Mori T, Tamabe H, Yokota Y, et al : Clinical

§ Wt significance of dipyridamole TI1-201 emission

1) Richard O, Cannon III, Vasken D, et al: computed tomography perfusion abnormality

Myocardial Metabolic, Hemodynamic, and for evaluating pathophysiological and patholog-

Electrocardiographic Significance of Reversible ical aspects in hypertrophic cardiomyopathy.
Thallium-201 Abnormalities in Hypertrohic Jin Circ J 1988 ; 52 © 111-118

Cardiomyopathy. Circulation 1991 ; 83 © 1660~
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ik, [AEARAOEHFRIFORE & head-up tilt &
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mediated syncope) % head-up tilt BHEIC L D2
nTwas, ZOE, Almquist 53, isoproterenol @
EHIEMED head-up tilt AABRIT X 2 LFOFFIRE &
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LT d, —77, head-up tilt REETHRFE 21 2 neur-
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frE#3 head-up tilt RERORHERBICEAELEL T
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L ERE-ERAREOHEBRHNETTILELE,
FheDBERERFIC>aRM TN,

§ MBEIURE

X, AT H O &P Sa{E 2 a7 208k 21 5 X
0 20 4@ head-up tilt #ES= £ D BEETH - I H
i 13 EF & LA, Fiki, head-up tilt H % 80 B0
passive tilt & L, HFMLBE ey —LaHS 1
BT O & IE % JERIMA I E L fe, R
i, MUFE % 7ok OEEHET % 6 O MREROTBE L
7z, BEFIEMATO control @ head-up tilt SAERES,
{E #4 12 isoproterenol © FFBEE 5 & nitroglycerin
DRGSO 2 B33 i, Isoproterenol (OFHEEH
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* B R s

(7154 HEMEEEERR 1-2-24)
"TIRIE R R 1 IE
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I T isoproterenol %85 L7z, % nitroglycerin
DFHFERERETH, 5T IZGH 250 kg 2 S 1000 ug
ETHHL. 36w, EEHIEME, head-up tilt B
2574, 1053, 20 538, BEAAFHOTRMIELL,
head-up tilt B8R 2 28, 0498, 2028 LUV
head-up tilt FEEAPAERAER FERFF = HPLC & (pg/
mi) &2 TEHRIML norepinephrine(NE}, epinephrine
EMEEZMEL =, 7, ERM(2 2 HHP
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(3118 vs 52+ 18 B%, p<0.05), i, SKME{EES
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Max : head-up tilt BERE=HTE A,
CTL 150 : isoproterenol TR,
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Isoproterenol Infusion (A.Y., 19 y/o, Female)
Supine Tilt (Peak/Osy)

m AR R iy iy i g A R
rl l_: l "

HR 31 EDV 8D HRE 103 EDV 30 NWE 460
BP 102754 ESV 39 ii'ﬂ H.Eu BP 1O3/68 ESV 14 B 90
EF 42 EF 53

A i A CLEE | e Ll i

HR 98 Eov 49 KB 210 HE 130 EDv 22 HE 340
RP f:n.rn ESY 11 i £ BF 113/75% Eﬁ' 5 E 50
EF 72 17

13 RAAMBIDARER

Nitroglycerin Infusion ( LK., 38 y/o, Male)
Tilt (Peak/Osy)

AS I B R R g m e R A AR

Supine

HE 180 HE 35 EDvss ME 510
]llf :sfwaa Evv ﬂ E 40 EP 114/81 ESV10 B &0
B 62 EF 64
HR 58 EDV 64 HE 200 HR 95 EDV 47 NE 690
BP 102/61 ESV 2@ E 40 BF 96/61 ESVi6 B 90
EF &6 EF 66

Supine : EMABAME, Peak/Osy © tilt 20 £ & 2 RERSHEN, CTL @ ARALL IS0 ! isoproterenol Sk,
NTG : nitroglycerin 8, #O1l@ abbreviation i3 hizFL
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Zh & & D isoproterenol ffid CafG NG 7 Y58 % A
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assess the origin of unexplained syncope. Am
Cardiol 1995 ; 76 © 267-272
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§ By

1993 £& Che-Ping Cheng & V2. A&k & Hv T
Wi FEMBIE 2 e L €, EFETILHERIC LY
FARA M BB SN L e SRR A R ]R
LT, IEEEMHES ERT S Z Lk DRSS A
L C—EdaHiaigind 5 L2 shnk, —%, LF
ST HGERC L D IRERAFRAEALES, Th
Ll ki R E sk L T—EmH R inL
fz, EEELEZEOMFRICBL T, ERHAITIE
Bick 0 EBEY PR3 €3 I L { EXIRRRE
PETsHTERLEEOERELHAL THREBERFO
MtEmms ¢ Twd, —H, GPefTiER X
nESHRRABERICEERALTED, TAMER
AEBEE LR SEAI LR IVEBLEEZOEKZEE
AL TEIEHEOMBEHMELTVE, ZOLH
B O EZIUETE MR I BB Ol s D Ak
& T gL ¥ O BB O af FMEEDR VI X
S>THRLEZOTRLhEFA, SEHL IEHE
B & ULAeBEr B TERNED &AL H
WA A MR Yo > L EEE 2T O
e MR L7z,

§ X

DA ERE T HLIRRYCEHE E 72 13 B i OB 9 )
(B4 7 0, Lotk 2 61), SEMD  28-69 W& (8 35.3£7.7
&), s SR il (e Rk ) © 35.34£7.7 %.
IEATE T 11 B (B4 10 6, ZobE 1L 61), S 24-40 i%
(P59 27.5+4.3 1), PR E R 2 M (& i FFEA
fir) ;: 55.8+5.9 %,

"HILEEERCTETRMN 2 N
"* M HHE
(7 930-01 WL 2630)

8§ A&

R T T T A —F & B\ e fE(RR L B
HE) SR A B & R TTY, RicHE—EE
MFEIC L BRI 7 ¥4 757 4 —(RNA) 2L/
W LERERICRR L7, 7— 7R IE, TR
20 msec MR, EBIRFI 2 15 msec MM TIRERL T, 18
&N time-activity curve # 7 — Y xF# L TEE
etz fE L2, :

B 1Al ERAT 5, Bl EETRANER T
100 % & LEROENELERL, MLk E2RL
e, EEROIERFAOZEBEL RNA T, EEE AW
I 57.2 %, BATEWMRE 12 307 m!/sec, deceleration
time kX 153 msec ‘TH o 7z, MBI IC 12, Z2 R4
R71.6%ETLERLT, BAFAEWREMEIE 762 mi/sec
W LT, deceleration time #3 95 msec % THERIL
o, TROUERM LIHEREM O LA RNA T3, ZHRE
ZIRAERERERMEMRI 286 m/ EHALTBY, &
FRH AL 19.8 % LIET L Tk, BATHARRE I
362 mi/sec, deceleration time & 97 msec &3EEHL T
Wi, BRI A AEEIRARERE S 5K L T,
AR 19,5 % L{ET L Tvsdz, B To i
it 742 mi/sec & IEHF k FBEREMAL 23, deceler-
ation time It 58 msec & ¥HicHIM L Trad:,

§ BW(E1)

IEWMBETREML, 440k MBI LD 70[/ 406
135 8/4 ¢ b ECOASBEMML &, LAERT
i3, LREOGCHETERFCH LML T,
M & A 0RBORN 120 /986 L IEWEIT
RUEBETH- L, EZURRIIGRBSIE, ERH
TiLOEENC £ A EELCE (ki o o h, LTFERT
IXEAfr, defir b bEBhC X D EEIEALE, EER
FEARMIEMAN I IEES TR & D E, ik
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NORMAL (supine}

REST

PPR(nl feae)
= ‘m

Filmirg
0 jine
T
LVEDV : 107ml, LVEF : 57.29
PFR : 307ml/sec
Deceleration Time : 153msec

EXERCISE

x)

. =
L4 i4]
LVEDV : 121ml, LVEF : 71.6%
PFR : 762ml/sec
Deceleration Time @ 95msec
25y0 M
CHF {upright)

LVEDV : 286ml, LVEF : 19.8%
PFR : 362mil/sec
Decaleration Time : 97msec

1

bAEEBRNLE., DT TREELELIR s> -
fobs, BAMER TRPAT3EAcHo 1,

B2 iR AR, KA deceleration
time &3 L b @735, HENR OB AT MR X IER
HELTEBTREEMAL, BRIz L3EY
B oot — A, HBROMWE TREN S decel-
eration time OEMEEIZIEME, T8 LB
TKhE{, FoLTEMNTEHETH I,

§ B
IER B TR —min R & 3 e IR

" EXERCISE

e W

LVEDVY : 361ml, LVEF : 19.5%
PER : 742ml/sec
Decaleration Time - 58msec

53yo M

EMOBLYI LB EH2 50, LFLETR, BB
—EaHE oMM E E L THEAEERO I X
3eH2ond:, HEBEOBRATEWEERERE L O
TR CRIEEA L7258, deceleration time G
SRTENCERL. 20, #Elic L 3 decelera:
tion time DOEME X IEHE, LT E bEITASE
<, EDDh LB THEETH -, Giannuzzi 5%
iz fb BRI A & deceleration time DMIZIXEOR
M S 2 S L ERLTWAZ L LD, R
SHTRERRE T TEMMREAESRHEERLT
BY, MBI LD S5 CMBIRBAES LRL T3
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1
TR | EDEAGY | ZeEmssln | GBS
HR (beat/min) 71£12 | 135+12° 6711 | 138x12*
i | LYEDVI(m!/m?) 64%15 | 7217 6214 | T0%£15
% | LVESVI(m//m?) 2748 18::5° 257 1847
# | PFR (mi/sec) 340467 | 709:£97* | 269+95 | 71143
| DT {msec) 154639 | 117+39* | 137421 | 112426
HR (beat/min) 82422 | 120+28* | 9614 | 131+14*
4 | LVEDVI(m{/m?) 139427 | 158:£43* | 127438 | 142439
% LVESVI(m{/m?) 97+12 | 11038 9230 | 9231
PFR (m{/sec) 286+127 | 640+253* | 319+103 | 660+208°
DT (msec) 11937 | 70+£11° B9+15 | 69+£13°

HR @ .{oa%, LVED(ES)VI ! 55 3iiR (I0HE) K S ER,
PFR ! XTSI, DT : deceleration time, *p<0.05vsZ#h

200 -

150 -

s

=

=
1

deceleration ime {msec)

mn
=)
L

—i= IFMELL
—@- IF ¥t asfir

—d= LA EE
—— LTS24

0 T

I I

0 200 400 600 800
peak filling rate (mi/sec)

&2

mean 5D

C RS RS,

§ 1BE

AR OAETF L 72 Do a8 C 1B R 0 — Bl
I |24 Frank-Starling #F i L DA T 2 LHF L
&, ERIRROIR PR S N T TR
BRI D0 T BT L OBHEENE BT
BLERENLPLTVERL SN,

§ X

1) Cheng CP, et al : Effect of Heart Failure on the
Mechanism of Exercise-Induced Augmentation
of Mitral Valve Flow. Circ Res 1993 ; 72  795-
806

2) Pantaleo Giannuzzi, et al. Doppler-Derived
Mitral Deceleration Time of Early Filling as a
Strong Predictor of Pulmonary Capillary
Wedge Pressure in Postinfarction Patients with
Left Ventricular Systolic Dysfunction. J Am
Coll Cardiol 1994 | 23 © 1630-1637
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BB & BRI A P EFAZEEARAEGERE &

KENRARAEEO MATENRE - RIT T E
BAMITNTA—%—AFHOLZO—-F7 731 38k

e —e
AR

KRR

AH B
o

§ WREBR

A 4% 0 A BY.Co RS (HOCM ) T 13 {8 W8 = LR a8 388
HEE(SAM) 2 & D EERHEERESEL DY, Zh
BFEE Venturi BRI LS5 B2 TWEN EX
FitHE e R AR S, AR, RO OERERD
T4+ 3w RERT 4, AMEETEERT~
& -0 LAY DRSO TR S h TR,
EWFETIEVL T O 8K T B &R & F bt HOCM
DOIMTTRINE, 6 A5 H R S Wy B2 1 R
DWW TEERETH L5 RKBIRSPPE (AS) & HER
NyrsZrEEMELL.

§ HE

R I A W B T ORI K 7T — i & B R
#% 20 mmHg B E® HOCM 12 Y (58 48-69 1, 21
60 ER) &, MU < [E#FH 20 mmHg BLED AS 11 {7
(SEf 53-78 Y, T 63 M) Th 5. LT EE
FEHI160AK3.75MHz 2 2.5MHz D 70—
AR LR L, PR (G 1 Fy) 38 & URD 600
Kcal O 30 2 (FE IR, Lza—F75—H
2B\ HIRY, FR& Lay(fhRhayic 4518 T
), 25 watt 5 FEOBMIF R (ER) =T A=F—
P GRRIBAME: 2 - 5 S EoiR), G RME GREYE
1k 1 - 4 Sic i), PR GEE RS T -10 41
) K4 KT L, £ HRmER RS S
EOEERTOENE, GRBERELL. 25K,
PREE & GRS 30 4 TBEVGL TR M 21T, f
B, A vva )l /TRy lHEMELE,

‘HRERAFAEERE 7 — URILES
(F 330 REWFKHEAT 1-847)

§ BE

AS kH# LT HOCM T, Thtds B s
EA L, BAGGER) TN T, EERenL e G
1, E1), HOCM T e 0L & EREE ORI
AS EHEBELTHBICEEER L (] 2), WM
TitfEieomsy, 1AV VE, VT RYFY Y
EOERiCERER o (£E),

§ Wi

HOCM T AS & 5% 0, BAAERD £ 1 i FER#E
Wi, ek Ec BRI Eing 543 SRk
HE LR OB AT 0BT LR 5 LINERS
ik b EERHEE oM MED b 2 b 24, Venturi 21
RofEE - thicfHES SAM ORKCERTS L H L
B0, HOCM 2813 5 S AROEREHMORN,
FFELT, AN OBETICME, AEEIT2Z78
DI v DINRE D 30 L 7o BS 5, SAM M350
bl bEahs, KAPHROER» 5 HOCM B#
e 245EEN: LT EBETROY 7D,

100 -
Bl As [] Hocu
£ 80-
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oy P= 0018
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gz—_’jr;[ "'l |'|d|'
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lequp exerclse early lata
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% 1 Hemodynamic response to supine exercise

Heart rate(beats/min) | SYetolic bload pressure [ Pressuce gradient

HOCM AS HOCM AS HOCM AS
rest 69.5+7.7 72.5+8,7 | 132.2%15.6 120.3%+12.2 | 52.3+30.7 75.6%40.6
leg up 70.0£5.0 71,949 4 137.2+13.8  120.4£13.5 | 33.5%+30.7 83.5%+41.5
exercise(2oW) 96.8+16.7 112.7+323.0 | 164.4%x25.50 152.0£26.1 | 40.B127.4 96.2+40.6
early recovery B3.8:+14.7 96.14+19.3 | 147.3+18.5 134.8425.2 | 95.9+36.8 092.9:+49.3
late recovery 77.4%£12.3 84.7+8.8 | 131.2+14.3 127.0421.5 | 78.2458.5 80.2+%49.3

p=0.11 p=0.56 p<0.0001

All values were expressed ag means+ 50, Statistic
measures, AS ! aortic stenosis, HOCM : hypertro

al analysis was assessed by two way ANOVA for repeated
phic obstructive cardiomyopathy.

% 2 Hemodynamic response (meansxS8D) after meals

; Systolic blood pressure Pressure gradient
HOCM (n=12) AS(n=11) HOCM AS HOCM AS
before meal 67.0+B.9 72.5+8.8|132.2+15.5 120.3%12.2 52.3x30.7 75.6140.6
after meal 76.9+11.9+ 75.0+06.4 | 124 9411 5% 112 .9+12.6* | 123.5%67.4*" BLl.7x41.7
p=10.042 p=10.98 p=0.004

"p<0,05and **p<0,01 vs. before meal, Abbreviations are same as 1.

® J Plasma noradrenaline, plasma insuline and blood sugar {meanstSD)before and after meals

Noradrenaline (pg/mi)

Insulin (e U/mi) Blood sugar (mg/mi)

HOCM (n=12) AS{n=11)

HOCM AS HOCM AS

before meal | 279.8+102.9 331.9%125.4 | 0.0+5.4  18.6+8.9 |83.0422.6 74.54£26.3
after meal 414.1+81.9" 406.2+161.8 | 41.4+21.9* 36.945.8** [143.8:£47.1*" 144.8+39.1°"

p=0.15

p=0.0% p=0.68

*p<0.05and **p<0.01 vs. before meal. Abbreviations are same as 3 1.

5V e D A e R oD B3, FERT OO PRRR O BB
e T A

§ 3O
1) Pollick C, Rakowski H and Wigle D © Muscular

subaortic stenosis. The guantitative relation-

ship between systolic anterior motion and the
pressure gradient. Cérculation 1984 | 69 © 43-49

2) Klues HG, Leuner C and Kuhn H I Left
ventricular outflow tract obstruction in patients
with hypertrophic cardiomyopathy : increase in
gradient after exercise. J Am Coll Cardiol
1992 ; 19 : 527-533

3) Schwammenthal E, Schwartzkopff B, Block M,

et al . Doppler echocardiographic assessment
of the pressure gradient during bicycle er-
gometry in hypertrophic cardiomyopathy. Am
J Cardipf 1992 | 69 © 1623-1628

4) Marwick TH, Nakatani S, Haluska B, Thomas
JD and Lever HM : Provocation of latent left
ventricular outflow tract gradients with amyl
nitrate and exercise in hypertrophic car-
diomyopathy. Am J Cardiol 1995 | 75 | 805-809

5) Gilligan DM, Chan WL, Ang EL and QOakley
CM : Effects of a meal on hemodynamic func-
tion at rest and during exercise in patients with
hypertrophic cardiomyopathy. J Am Coll Car-
diol 1991 ; 18  429-436
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MEFE—" KS—B K

B LTeBED
A GEEHRE T 5 HTFORET

PAAET bl B ARRE

§ WR

T, Bl TehEOERHSEETORME L
TERABRTGLV~VLORRBEHENTEYD, wiD
PORRBE|ESHLTVEIM, THALOFRTRE, 18
LR 2B, MR BERF O pH il
A energy reserve (phosphocreatine : PCr) 23 {ETF L
HFuZLAEHshTED, W2 L REROKREE
LTk, Lrl, chETOWSEIE, LEREND
£ D BENE L e va/INR I O (6 oD Wl I 56 oD R i S D -
TER=HHOERRE oRMEMERR LI LOT
&Y, DT L F 4 B o BRI R
LU bOikdehotz, 1991 2, Sullivan S, KU
LTt LTeBEH BT 2BUBEERIV T X —F
— w25 ESROERASB L UBIGEBIRFOX
BMEGAMEDEREACTHELLY, TOEBR
i, HRAHETIE, PCr, AMOETHRELIC b,
b 57, BABEIEETRAMB IS, LT
BEIZT PCr LMEOETORELEE, D% D8
LAEBETRBRACENERL TS EREET T
BEVIFRTH- 2, FOHAR, BELTLSBH
T, B OBE (metabolic arrest) iz k- T
RIMC BRI Es D LBAS hTwiedt, Th
i, —HORMEMOTHRR{RERALZLZDDOTHS,

§ By

8212, M ERFCHEAEEMT L
D i ) 5 B P 5 R R & ¥ 5 METABOLIC
FREEZE i %G L, BEESIMARZ Po A~
LIF 31 P-MRS £ Hu Tt e BE ol B

*Avigk R R e
(F 060 LRI 15 %8 7 TH)
*HRMih BRI DT —

B b of A= =T kB B B E R o 4 R Im i
(EFERIAD) {40 2 F0E L 7,

§ &
4.0 F 4 B (CHF) 6 AUEBIDLHE 6 A,
EF=0.33+0.13), &% A(NL) 7 A.

§ &N
MR ##12, Siemens Magnetom H 15(1.5-tesla 8
a4 ), HESOmm OYPEE2 A L ERAWE,

§ Hik

MR & e rEER I LS A =% =52 i
ramp S 21TV, BRAGERTREFCEEP L & ER
KARBLBEDShUHEF LN 7 2RRCES ¥
¥, KEMEGERML L, *O®MPH MR @
A~z L, "P-MRS o TXRMEGOA#H 2 0%
L.

§ METABOLIC FREEZE iEOFEE R

METABOLIC FREEZE ¥, sB&)5 %= ERhep ik &
EIFF IR SEebEm Y 3 = ko k D EREFOHH
FEEEMELEEE S 0S5 LOT, 1976 fEIZ Sweden
D Harrisbic ko THEZ AL ZETHEY, H1
tt, METABOLIC FREEZE i 0 B HXMOBRTH
%, TR=HM B85 6 MO ERERE THICH
L, %66 MAMERELTWS, CONEI
& - THBEFD pH, PCr S hs0Obhid,

§ ®ER

AMANRROBRER ] WRT, BALHHY,
SERE, RARNSINR L LBENTHER®
hofe, B2k, AHEORKMO MR ARS PATH
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1.0 1 7.2
08 4 7.4
0.8 f s
£ o7 i S
§ 0.6 - c. 6.9 -
- m -
§' 0.4 1 = 6.7 o
£ 031 eccluded : oeeluded
0.2 ] giroulation 6.6 ] clroulation
™ lstart exerclse start exercise +
0.1 post exerclse 6.5 ; post exerclse
0.0+t 8.4

| R PR M AL HL ¥ ] L]
rast1 2 3 4 56 6 1 2 3 4 6 6 rest1 2 3 4 § 6123405 8
Time [min) Time (min)

E 1 Metabolic freeze OFEEREER
TR=EE 85 6 2080 eSS TECHIL, Sok 6 MM EHRLE, ToFkicd-T

MEEFD pH, PCrbifEfxhTng,

Normal subject CHF patient
PCr PCt
pH=7.04 pH=7.03 l

“ ATP

rest ATP rest /]\

T{L\ 8 rest ¥, = A
MPI \hard MMM _,.F:JI LJ":.,,..J W‘M-
Pi] pH=6.53
peak
axercisa PCr

T T T T T T
3 0 -3 -10 -15  -20 5 (1] -8 10 -16 -80

chemical shift (ppm) chemical shift (ppm)

E 2 ANHO MR AAZ B

™ 1 Basic physiological response

peak HR | peak VO, AT %, PCrit, AT, BEALEEBLTED, P pH

(bpm) (mi/min/kg) | (mi/min/kg) ITEIC{ET L Twa, B3, 2680 PCr 0F(kT

NL 184413 49.9+9,2* 32.2£7,7° HL, TEELLPCrBELAERBLTVWE, #4141,
CHF | 173+8.1 22.44+5.8* 15.3+3.4* 2FOMmMN pH OF{ETH D, WHEE L b FAEC pH o

HR ! heart rate, VO, ! oxygen uptake, AT ! anaer. BTLTWwWAY, LFAEBTIRIVETLTWLS,
obic threshold, mean+5D, *p<0(.05, NL vsa CHF,
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CHF

rast paak

3 MABEEHEINTA—4—Ebiz L 3 XBOEERO 2 L7 F 18k

DAL

Normal

7.2°
7.17
7.0°
8.9
6.87
8.7 7
6.6 7
6.5
8.4
6.3 7
8.2
8.17

Muscle pH

6.0 T .
rest paak

CHF

T.2

7.17
7.0
6.97
6.87
6.7
6.6
6.57
8.4 .
6.37
B.27
6.17

6.0

"

rest posk

4 BXEERILT A—5—Bbic L 5 XREHBA pH O

(*p<0.05, ve. Normal)

§ #E
SBEHIN T A =P —ic L 285EE T, 18
DTS B i 3T b R &[RRI BRI SR
fRBMSIERERCRLTWE EHLoN D, BELF
£BHETR, £HEHCBVTLRMEMNLFEBET
BRI BB R AR 2 e T 2 REXRTTH
ZEFHFAIEND,

§ W
1) Massie B, Conway M, Yonge R, et al : Skeletal
muscle metabolism in patients with congestive
heart failure : relation to clinical severity and
blood flow. Circulations 1987 ; 76 © 1003-1019
2) Mancini DM, Walter G, Reichek N, et al:

3)

4)

Contribution of skeletal muscle atrophy to exer-
cise intolerance and altered muscle metabolism
in heart failure. Circulation 1992 | 85 ! 1364~
1373

Sullivan MJ, Green HJ and Cobb FR @ Altered
skeletal muscle metabolic response to exercise
in chronic heart failure. Circulation 1991 | 84 |
1597-1607 -

Harris RC, Edwards RH, Hultman E, Nordesjt
L-0, Nylind B and Sahlin K : The time course
of phosphorylcreatine resythesis during recov-
ery of the quadriceps muscle in man. Pfiigers
Arch 1976 367 : 137-142
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B FEE* &K #*

EBR SR TTEDHER T

e e

EFEEUAT  fRmERE—o*

HFREPREE LGSR EHOERTHY, ®0
BRAAHIZ QOLMBOH,r-VEELEDbRS, #
OF RAFHG IS T L bFEB TR, Eiithos
FHaSE(VE) B & UZR K ERER (VCO 2) 24,
il 7oy P LTS EHOMES (VE-VCO 2
slope) BRI T TAEDIEEE LB 2 &5 1, KBS
B, mnEEDHZ S TBE LT TEEELS
ZEMNHEIRTWAEY, SH, B3I OEEER
Tl filias fBLEB A 1T 33 4 5 G h B ST oAl & T RhARTE
B OB o WTRET L,

§ ik

0 B Lol R B 90 B (B 82 ), Ktk 8
) T 5, THERE 55+ 11 B (mean+SD), RO
PIRR LR A% DR TR 64 1, JCMRSRIEE 16 61, H0GRE
DEES #, MmERBSHATH-N, BlhF—F
AMFAT, BERIL T A—F < LD ramp proto-
col (15 W/min incremental) % f\» THEHEHR S0 HBY
AR ITL e, WA 2SI N
AE 280 % fil\> breath by breath #:42 T VE, B
®’(VO2), VCO2 #8E L7, VE, VCO2 B izoe
P A (RC point) £ TR BIFEEBEM LN, F0
& % VE-VCO 2slope & L7z, MiTBYMENE LT
RENR S L R OFYRBIBRE (mPA), A46HH
B’(CO)% 147 ki, MBBREARE(PCW) X L2800
DAHBEL =, £ 7-BHMEEH (TPR) B & UM
€ Hi(PAR) # # # X TPR=mPA/CO, PAR=
(mPA—-PCW)/CO KK Xk D3RO, &5 FRIIRIC
BALIAT—7 0 L D ERR (rest) 3 L UROKGER)

“E LR 2 — AR
= [ (RN PR
(T 565 WHIlEES 5-7-1)

Ff (peak) = BhARERIN % 1Tvs, pH, Pa02, PaCO2 %
E L, #FEEVD/VTIVD/VT=(PaCO 2= P,
CO2)/PaCO 2) &R,

§ &R

HREFACBWT, THRFOmPAIR20+£10
mmHg, PCW i 5.6+1. 9 mmHg, CO 12 5.7£2.1 ¢/
min TdH-tc. 0 peak VO 2 1 1,084 +£296 m{/min
Th-ode, RZMITEIREAEER & LY A o OIEf O
FHMPALR R AT L 72, TE QR LFEMPIR 2 E 1
IZiRT, VE-VCO 2 slope 2% MRF PAR & & U TPR
LEEOEHM(r=0.73, 0.66) 8-, " peak
VO2Z LBAERDEDHM (r=—0.55) 2@H, 2BE
KRF2 AR nELERMAOLOMBTH
VE-VCO?2 slope A ZMFRF PAR L EfAMIL R (r=
0.52),

MR E L U peak B MTEMBIEME & VE-VCO 2
slope 35 & U peak VO 2 O BHIRIRIR &2 2 1 1w,
VE-VCO 2 slope i1 ZRFRF mPA LB ¥, ZRRAY
PAR, TPR, CO LHBIL 7z (r=0.73, 0.66, —0.34),
% 7z peak B mPA, TPR, CO & B L #- (r=0.49,
0.65, —0.49), Peak VO 2 2% mPA, CO, PAR,
TPR @480 (r=—-0.32, 0.27, —0.45, —0.36) #
L7z, % 7z Peak By mPA & 24808 € ¥ peak I
CO, PAR, TPR & #B(r=0.71, —0.46, —0.65) L
8

Bhifdn A 2 {58 £ OB RS S5 L, VE-VCO2
slope IR ETMEFO Pa0 2, VD/VT LEEKHEM(r=~
0.50, 0.62), peak F¥PaO2, VD/VT & bHML iz
(r=—0.64, 0.82). L¥0FS XU peak B PaCO 2
EHHML oz,

2 51 VE-VCO 2 slope & BHHMTHPIHRIE O &
in o fr EMEFEM(PAR, PaO28 L U VD/VT),
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B0 - 80 .t "

.E . r=-=0.55
I p<o.m

- Tk
SaF el |40
g £l

0 : . 0 0 .

0 600 1200 1800 0 8 16 0 10 20
VO2(ml/min) PAR TPR

(1 1 Simple Correlation hetween VE-VCO2 slope and peak V02, rest PAR, rest TPR

® 1 Simple correlation between VE-VCO2 slope, peak V02 and hemodynamics

VE-VICO2 slope & in{ThiMSiESR peak VO2 E i{TRHER N
rest | mPA | CO PAR | TPR | rest | mPA COo PAR | TPR
r -— =0.34| 0,73 0.66 r -0,32| 0.27 | —0.45| —0.36
p - * W * ¥ * % p R * * » W
peak | mPA CO PAR | TPR | peak | mPA CO PAR | TPR
r 0.49 | —0.49 — 0.65 r - 0.71 | —0.46 | —0,65
P k% | ww | = | %= p - | k% | k% | ww
**p<0.01 *<0.05

peak FFIHM(TPR, PaO2B LU VD/VT)E2WT
ThEnBEMMFET-> . VE-VCO 2 slope 2%
S PAR L AR 24 (p=0.03), peak FHEIR TR
TPRB LU PaOZ L ERICHHM L = (p=0.004,
0.017).

§ E%

LIEEBE TOEBFERTTHED A A= LLL
T 0P ¢ & — OB b (FRR[E o0 80, —EHR SR
OIS MAMBF G FHIC L STEEREAE
(VD/VT) DB ELH L S50 TWS, L LiEF
WD (E T4 central chemoreceptor DRI
HEYLMEEhTEDEhoMEECMEL H- TR
BRI ES A BILTwAEHLENE,

miTRYE & OBGETIE, AT TREMEFORIEN
O THIBRIEN (PAR) 5.0 55 B 8 5 0 M T
ERY L SHMLR, oMM MEERE ER M
HEEBORAMEVBEFTRS o0, RMLRER
BEFICfo THERTH- 2, (K, LINEFD PAR £

MBFFRTEDOME DL TR R S h
Tty PAR REEERIZTORERAYBETFELT
MM RO+ EHE A ORE, MnEROX
s20Ek Y, TLHEEORTLEL TRERME
FPHMEAD receptor EMLELD, T F—2
PHF2F: R PFOEEES L VAT BEOETZ
YNNG, TR0 PAR »EBFRR S K &
BIFHML TYwa = b s RRYH 5 v idFEiEE
RATopmsstikznkBbhad, FORFEICOVT
A ST Vs,

Fink & R EELXOCTF 2 MBH (mean PCW=2118
mmHg) K B TEBEO PCW 8 L F mPA (FE5G
BhAREE) 5% VE-VCO 2 slope LTIt 2 M IEMHEM
3(r=0.48) Z L #E&G L 12Y, WL OB TIRRENEE
® PCW & VE-VCOZ2 slope R R LM ERD 2
hofe, TRIR—2RIRMNREMMRS 2D LBDbAR
3, SEOEMARELTEORENBVER NS,
7z (mean PCW=5.6+1.9mmHg). Sullivan & 218
SO L L T peak exercise i§dD VE/VCO 2
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% FAVA C £ peak RO CO & BHHP L 2 4 PCWP
B LU mPA kidfps o LRELTWNAY
DOE O RO T Sullivan & D3R A FCHE O HHE
kLT peak exercise Bf@ VE/VCOZ #RnTwna
ZrickAAHEMSNS S, EBERLTVERB LU
VCO 2 1 RC point & T3 BIF & BRI 277 7 4,
RC point 283 pH OETIIBEEL T & & o s
JfiL, EMtEREDR S, TOD peak exercise
@ VE/VCO 2 i EB36E - A 343, VE-VCO 2
slope i1 EBIE & © RC point £ TIEE—E THE
G AR S s, BEOCHEBITOEMEL 3 5 Ew
ST VE-VCOZ2 slope i & D& L il &
- -Y (-

HEHRFEE & OME TR TEREOHEY L FERR, SH
DMFTTH VE-VCO 2 slope & peak VOZ BT E®
£ (r=—0.55) B Iz, Meiller & OBRIYIC &
5 LB LT e BE TRERS & E RO PAR,
TPVR X peak VO2 tFROBDOHEMERL 2,
a2 OoMMNTLFEMTHD, PAR, TPVR @ ER 2T
L Tl B R SUTELERNNSREE T EE L T 3
AREEL H 5.

G {0 B i ok LBl R RBE D QOL ZHlfR ¥ 3
FRTHL, SEOEFTGER RS LECET 2
I f OB SR S, SHEOBFRHEDIHR S
ha,
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LEWRBLAN (/) IEDOB R ED 7711 56 97
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Moo RIcB i 5) b DOB KL D 9013405
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1) Koike A, Hiroe M, Adachi H, et al : Oxygen
uptake kinetics are determined by cardiac func-
tion at onset of exercise rather than peak exer-
cise in patients with prior myocardial infarc-
tion. Circulaiton 1994 | 90 : 2324-2332

2) Hughson RL and Smyth GA @ Slower adapta-
tion of VO2 to steady state of submaximal

3)

exercise with g-blockade. Enr J Appl Physiol
1983 | 52 : 107-110

Wilson JR, Martin JL and Ferraro N : Impair-
ed skeletal muscle nutritive flow during exer-
cise in patients with congestive heart failure :
Role of cardiac pump dysfunction as deter-
mined by the effect of dobutamine. Am [
Cardiol 1984 ; 53 © 1308-1315
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§ BrY

PRI, AN ARV ERREE X D & 4
RE T 2 RAOMM EfT->T ek, TORRE
Loop-S REEMAM, peak VO, &MBF 2T L, 26
RRALE(VE/VO,) REEER L AEBHEOMT
RuasdZ EERWRELE, £ZT5EE, BOWE L
DRSS T 5 & i VO ERMESSHE T 5 =
ELMARERANA Z L, fH4 OEEFIT 30 THINH
THAMRME—EELE Py F 2 EEY 2T,
MfTRYAR L3 AL L iz pROEBRED R & & BBk 5
FES A A SR OB R MR L 2.

§ MBELUFE
F @A LR £ S RPeR RS EN AR L s BILWE

Flo 214, BFofl, &F126Th2. EHERIE
8.6 THh-oN, EHANCAD E ASD 661, AR5
#), ASR 6 1, MS 2 #l, MR lﬂ, MSR 1#']‘?1:5
s Lf*ﬂ?ﬂﬂ:{ﬂmﬂ VD,, "«FEUH ‘.FE. 0,
debt, AT point, Angle{m.f'ﬂﬂ;]' Loop-S T
A, cheich, WEEOEBE L TEEEROR
B (E—MMoAMcz s LTHM it E s o8
FTHo M), LEMHCTR), EF(Lx3—) %R
Bz, TO3 5 Angle REFBMD SKT £ TO—H
DA%, Hifhic vO, %, {8z VE & LB~
v kb LBSI:ANEES,S AT point £ TOER
Y=atmX Offam: L THRH LA, ¥, Loop-S
iEsi VO, 2, iRl VE/VO, 2 7oy F LTER
shan—-70RRETT.

(F 024 JE.LHIEMEET 1-6-8)

(7 020 Ml 19-1)

1
Before ope After ope p
VO, mi/min B63.6+250.1 908.21325.1 <0.032
VCO, mi/min 1,015.0+347.1 1,070.0x452.2 0.077
VE L/min 34.7£11.0 35.1+13.2 0.351
0,debt L 1,107.1+£391.5 1,168.7£434.0 0.140
Loop-5 LxL 1,590.8+1,634.7 | 2,742.513,878.7 | <0.041
AT point |mi/min/kg 13.4£3.1 12.1£3.3 0.062
angle(m) 0.0237+0,0051 0.0237+0.004 0.5
angle(a) 9.03+6.09 6.66+2.2 0.05
CTR %% 55.8%5.6 51.41+1.2 <0.0001
EF % 61.9+10.7 61.7+12.9 0.243
symptom 6 10
It EiFdsmte M R TEENATRER T
an & o 4 t [ W 2K
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A) il TOREER L KR, METHBLE  863.6+250.1 m{/min & & 908.2+325.1 m//min ~

f(p<0.05) £#FRL7=DIk CTR, peak VO,, Loop-S  kMiMM%, Loop-S it 1,590.8+1,634.7(m!/min)
TH ol L OERICOWTAHS &, CTR 18 21 5 2,742.5+3,878.7(mi/min) ~ L E{L L 7z,

ik 20 PSRN L, peak VO, iEi#TiE 15 GlHHEE, B) i3 bi£EMORNKOME ML
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iIZE b 5D, SERD End point i
B 5 ENHIWMIZIX VO, & VE I r=0.800, ¥ %
VCO, Iz r=0.973 OIEAABID A 5 hute, VO, A8k % 1
fE % T i AT point b % < (r=0.654) VO, kt AT
point & FIFGHEHAE 2 KRk L Twalz, —H, VO, & O,
debt & DPHERE & 5 L FIEMIC r=0.898 DB A
51, VO 2K E WIEPITIE O debt DHIM%E & b %
> Twsf, 1z, VE ORI, 3chbRENTHT 2
BT O,debt b % 2HIT 5 BRI H - 22,

C) Loop-S i VO, & & b icim+ 2BItkic® b
[r=l].?l?},{}3deht & bIEMIL 7 (0.735), & 1 R—fE
flicowT, VO, & VE/VO,0BRETRT, V0,513
12 900 m{/min TIXHKEBD Loop REERE L D B\t
ﬁ%lﬂmiL.Lmﬁxs<W#m@Emmamg
BT 5hie, B2 121k Loop-S & VO, & OHIBIM
FREBLWTEMARLBREREOHRETRT, ERE
® Loop-$ REMR Y=~16.7+0.017X THR&h,
EBRRTH-TH VO, ER TIZEE 2T
EERTH, EEFNEECBLTIRBERED Y=-
4.040.007X £ DEIS M ICHETH - 72,

D) #igeoniEEmomBic ka8 eMitLEE S

aﬁmﬂﬁﬁﬁﬁﬂ:ﬁﬁﬁfﬁ {rﬂp ‘:’Cﬂm LDUP"S:] D’.’l
debt 23l @E & LB L THE I E T H D EBIHE
R,

§ W

VO, BEAFTROWEITIE, KEMSEREH I
T Loop-S, VE¥WETHY, AT BEETHE &
i, Eﬁﬁmﬁ-ﬁﬂtﬁﬁé ha, i TiREREm
odEcEEL L VOO0 a shirdd, AT %
OfiOWE L T, FREHBGBRELD,
FEEFTIERAEE CHAAT point METICEEL T
Loop-SHRKELI L, 2RSS, ERAFE LAWE
ORIMZH LT Loop-S AT HZ L 2FH L hbhi
5k, Loop-S @&EHEHES 1 5 EBOH S 257 1ER
EEBAohS,

§ 30wk

1) kigfR, WEsEY, TEEE, 13 0 B
MBHETSED 7 h D E MR OMD, HEBFKLE
HispLplgk 1989 ; 19-6 : 519-523

2) AREF BR, EATHRIE | EBREE ATTRAEAE— AR
ERER—, H|IMN. 2 e ai, 1992, 289
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BREBER T AHIERGERE 17H(APE | 527
%), BEESL UV 12BELBE B8 THS MR
REFHL, FBENS I 4 AL EESL = BIRtE G
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FERTL D QT OERESED s fliZERA Lk, AP
HicBlrs g ENMERAFRIIIETHY, MIBTIE
1745 g BHFEEMAL Twi,

§ Hik
R N vy F A EBAiRERE{Te, AFR

"W~ 7 rrERAERETTEASRARERE
(T 241 MRHMAE%IEET 1197-1)

ol ) 7+ ERECEE 2 PaE

(216 JITHEMERE 2-16-1)

BiENEBS L UERIzBWT T E RO PEMS
BT s REICOMELEDY LI ATRT # 5 2031
fificii73 2ER0BE2CHRL L, LEREEIE
Mason-Liker S5 2B, AP HTH, #HEETH
flmiE ST FTRE2EDT, QT HBAOWE, 1A
DEMBEFO 12 BZELTO QT #HAL L, QT M
FOEREM A > b iz QRS BPaE L D T E#ERE &
L, USRS enBac R TETERMOBRE T
~P baseline M3 M % TR & Lz, MEME,
B A AR AT O LI R E 5 Z L5 5, Basett @
# IZ & D corrected QTd{(QTed : maxQTe—min-
QTc) & L TR, SR, SMOFEE L1 SD TR
L, EER2A98E 12 Mann-Whitney U Test % Vs,
p<0.06 #HEL L,

§ #W

R £ 70 BB OB QTed (B 1 L) i, Normal
B¢ 45.9410.6 msec, AP B¥ | 44.3+15.2 msec, B X
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AMIBOQTcd BBEEICKE {, FBRIzMIER
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BICBWTHRE QTed A& » o7, Normal #
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2 E)Tix, BFRIEHRF45.9510.6 msec 225 AW
$49.329. 0msec ~EEEOEINERD LM, AK
DFIX oz,
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QTcd(E 2 T) i3, APETIE, ATMLRRF 4.3+
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E-AEWHOEY yF R TEEREERYD, @ LE
A TR I 90 %L EOMBFEE =4 L, #E PTCA
MEfTIC & 0 25 BT ISR BRIFToH o 12 16 Pl s
ELR(B144), 16, 58461, EZFEHIEEL
15 %).

§ &

1) ®TMeEDE

PTCA ¥ 47 & Cardiometrics #t 34, 0,014 4 > #
DGW % MEARM I U P i (APY,) 23
SE L, HEls <31 > 10 mg EEBIBRAEALLEDS
FEE 2WMEL(APV,), 8 TFHAECFR=APV,/

*RKEERAEN 1 H
(7 560 MOMTRACHHET 2-T)

EEROE L LT PTCA KTl EEER B
w3 T Centerline method % M\, FiB o RATEEE) %
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