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MZ IEfBE = 2 7=,

(##E) EHRRISEONEZET 2807 EBE TR, EHHEEOET &
MEAEERFOENRBD sk

s & DAL

slope IE M B slope B {IEBF
VE/VCO, slope 27.6+0.7 28.9+0.5 42.5x1.1%#
peak VO, (ml/min/kg) 27.2£1.5 20.7+0.6* 14.5+0.8*#
AT (mVminkg) 16.41.0 11.640.4* 9.740.5*#
NE#RFEE (pg/ml) 19312 23519 420+62*#
ANPHRE (pg/ml) 215 50+6* 95+13*#
BNP# ¥ (pg/mi) 1943 135424* 316£58*#
ET-1#BE (pg/ml) 2.240.1 2.230.1 3.040.2*#
SER BRI, *p<.05 vs fRUEHE ., #p<.05 vs slopelEN BE.
B35 Uk
| Metra M, et al: Exercise hyperventilation in chronic congestive heart failure, and

its relation to functional capacity and hemodynamics. Am J Cardiol 1992;70:622-8.

2. Kleber FX, er al: Impairment of ventilatory efficiency in heart failure Prognostic
impact. Circulation 2000;101:2803-9.
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[(NBPLUVBMILDERBRE CRIEEZEERZ M (chemo) A TTET S
AEHHAIRY ENHSEETEOMEIZODWTHEHAICIZRESK T
LVELY, IDEBBEICHUT chemo SEEIFRARE EHHERESOR
BEREL, [FERIAREIOERRE 50 A(64£10 %), chemo [ZEM

Wik TR, chemo BT, OFEBAMKEIZT VE-VCO; slope
FxPTE , chemo>3/min/mmHg DEF(A B E<3 DE(B B)IcHJLEEE

SL71=. [£8 Jchemo & VE-VCO, slope &IFEDFEM(r=0.595)%RL1=.
AR .BETHERIIEAROANFEIZKENST2(39.0 vs. 30.0), AT,
peak VO,. peak VO./HR [X A BHEE

(ZEM =, [BBIPEE{CERETER 80.0

FHOREE. BHSBRRSEORE. o

AHHEEOET, EHROLMIET  S°°]

<62, > 20.0 -

[#ﬁ-xﬁ] 0.00 5.00 10.00

. _ 1 chemosensitivity (L/min/mmi-ig)
1. Ponikowski P, Francis DP, Piepoli MF,

et al: Enhanced ventilatory response to exercise in patients with
chronic heart failure and preserved exercise tolerance. Marker of
abnormal cardiopulmonary reflex control and predictor of poor
prognosis. Circulation 103: 967-972, 2001

2. Whipp BJ,Davis JA: Peripheral chemoreceptors and exercise
hyperpnea. Med Sci Sports 11: 204-212, 1979

3. Chua TP, Ponikowski P, Webb-Peploe K, et al: Clinical characteristics
of chronic heart failure patients with an augmented peripheral

chemoreflex. Eur Heart J 18, 480-486, 1997

i 21 -



S-6.
AL EEZOEREBEBSLUCUNEYF—2 g S EIC
‘T%*HH%% &Y TFikK

it AR RFRERHAHERABEARE
*HLRAMREIC VLY —, ILERXKERFEREFMREBEENLE
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DAEBREOUNEYSFT— g AICEH5EMEHEBEONEBIIDIETH S0
PREEDTLEL Y HFRIEBEDTILICEA LA AENLEEZAONDLDIC
erﬁtn

Lo B4 ZLF2BEORBHABMICEBL. YP-HT[HABARY b
ORA3JE— (MRS) Z2AVWVERT. L FALBEOERBIEHICHMHEREL
E!ﬂﬁmﬁﬁﬁﬁﬁﬁﬁhM{ﬁTtﬁﬁﬂi pH OBETHERLTEE. 5
CCODETREBREMRHAIL —Z U VICE>TERNY—VIETISZE
ERLUI,

¥/, MRS &LBEFAWAKE (NIRS) D#EAESDLEICEY, LALESE
TIEBHEOFIEHAN,. BEDREIELICEERMNERL. HOTOR
REIRRICOANEYRENWCT EERLE 2, HEKBHEBREERE L0 T
LOYBEMTH—TRA. ThThE2EEELTHEBICAILAUNEY F
—ary7OISAEEZDDTHAD,

B, BISBhORH MMM EBE L T, BRXEmAEENE (MSNA)
MEBZNTS, LALEBED Sympathetic overactivity (3. noradrenaline
spillover %, microneurogram ZHL\/c MSNA ORENMSFHETE 5. OF
SBRECBNT, EOEELIIRILT, TREF MSNA B ACREEINIE -~
DEBHIHIN LM BEZNTIVD, MSNA AHOBRIZERZBERE
REBAODARABRIGIEENEBIZONTNAY, TAMNEHFHBSEEOET & B
ODERMEFBHAIDPEIPIIREODLEZAFHATH S, MSNA OFETIA KL=
i#&ﬁﬁﬂf%Pﬁb{&ﬁ#t“ﬂftﬂ%#ﬂle’“jf‘ﬁﬂiﬂt:jufﬁﬂ

2

ChoDERE, SEEAMNEOUREE=I—THFELLTERAAD

DERBEERS.

k)

1) Ohtsubo M Metabolic abnormality of calf skeletal muscle is improved by
localized muscle training without changes in blood flow in chronic heart
failure. Heart 1997; 78: 437-43

2) Hanada A. Dissociation between muscle metabolism and oxygen kinetics
during recovery from exercise in patients with chronic heart failure.
Heart.2000; 83: 161-166

3) Grassi G. Sympathetic overactivity and exercise intolerance in heart
failure: a cause-effect relationship. Eur Heart J. 1999; 20: 854-85
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D Hedeka it

BEAZSERENRE— O\ BF. KA L
BTG AMER L > & —BRDFEE IR, KRBE=

[E1Y]
T1-201 B OFBMIPP {2k BDual OFISPECTO = A< w FiIMIEOMNEET, i
ZE VX A RDOB &~ Dual SPECTIC L AMV 2 ok,

(%]
B REEE T U 7-AMI 3 S9EMICDOB. SPECTZhEfr. SPECTIIBMIPP&TI-201
ORBOI ATy FEMNBEE L, DBIZEZSEEF A7 EEE160EICL
NDEH. DOBIZL B A7 OkEENEBTE & HIE.

(&E2R)
SPECT ~DOBOMVD —EZid 79%. DOBTHITE L 7=MVIZHktd 5 SPECTO RS F ] 2
(273%. BREFHRIERIZ92%, SPECTIC TMVEBYE TDOB TR AL 723/ TRICEHIR
E, /THICHEEEENE OHESH D,

(8B LU
Dual SPECT®D I A< v FEDOBIC L AMVEEMIZR LW RN H S, HERETMED
%2 TIED0B TESE Bk T 37 < WM /NGEM, WA TIXIEEELEO I m P&
-k DSPECTIANV A B AFEMT 5.

%% 3Lk

) Qureshi U, Nagueh SF, Afridi I, et al.: Dobutamine echocardiography
and guantitative rest-redistribution 201-TI1 tomography in
myocardial hibernation. Circulation:95.626-635, 1997

2) Franken PR. Dendale P.Geeter FD, et al.:Prediction of functional
outcome alter myocardial infarction using BMIPP and sestamibi
scintigraphy. J Nucl Med 37 :718-722, 1996

3) Anne-Sophie E, Hambve MM, Andre &, et al.: Abnormal BMIPP Uptake in

Chronically Dysfunctional Myocardial Segments. ] Nucl Med 39 :1845-
1850, 1998
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B RI@FH BKEE

(Bry] OEEERGE SPECT (ICX D BRLAEDINHERE - HLIRAE D B Ky 514f 2
T, LMoL IcHT 25 AEEEHT 5,

[HiE] Te O BEBIMGES S HL.LE SPECT ZHfTL7-dis 4 Flzuss L,
QCS 7O F S Alck v, HARRMOIARE, MKEE, HERMPD 1/3 OREH &
NEERMONBHERZHBEMEHL., ChsZ2EREHET 4 EHNEREERL
7=o RAD BeTF LAO view ICBWTEZE% Tsegmen! 1IZ27HIL ., BEEBENOEBERY
iRl gl 1/3 QIROEBEEL 4 B THRMEMICEHMEL. T E Systolic
score (8S). Diastolic score (DS) & L7z, HEEHE TR (Ex) & ZaplF Re) 28
7588, DS ENWEEME#HEL ., SR ERR &l =,

(HFR] ESBIRFBEOS HEEZ Ex-DS 96%. Re-DS 93%. Ex-SS 82%. Re-SS
73%. FFEEEIL Re-SS 100%, Ex-SS 96%, Re-DS 89%, Ex-DS S80%¥DMEIZ-KTdH D,
SS {HRZE 2B /G4l L DS 1@ A5 L 7=,

[#Eim] EIIRMRZE OB MEBREL, HEEMEEO BN -0, WICIGERE
ISR EO A EN T W,

Z3E 3k

1) Bonow RO, Bacharach SL, Green MY, et al: Impaired lelt ventricular
diastolic [lilling in patienlts with coronary artery discase: Assessmenl
wilh radionuclide angiography. Circulation 64 : 315-327, 198]

2) Yamagishi T, Ozaki M, Kumada T. et al: Asynchronous lefl ventricular
diastolic [illing in patients with isolated disease ol the lelt
anterior descending coronary artery: assessmenlt wilh radionuclide
veniriculography. Circulation 69: 933-942, 1984

3) Germano G, Kiat H, Kavapagh PB, el al: Automatic quantilication ol

ejection fraction from galed myocardial perfusion SPECT. J Nucl Med 36:
2138-2147, 1995
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HEEE? mEGRT EKPHRE® B2 MSY® gHEL’ WES® ENKE® KERBEC
WH—m fEEEk' BEHATFS AW=K° HEREL

(B89] WOGE (AP) OBFTET S EEMWEOER) B UA— 2 T 2158 2 BRI HATLE.

(HE] A7 Hl BB 7 HEHRIS, EEAR YA YO/ A—F—{tHh7—FTLEERL. &5
A=V EEEIBERIEME = VT A — 5 — B AHERE T o k. ERNICICR L ESEREL D
LVdP/dimax, SEMABMBSEM(T,,) EHMLZOBCEFELE, £, b5 —7 LRENH I EHE
& M* R L F IS 7 1 BRI IT o,

[((5R] E#EE DD T, OELEDPS AP £ 2 BFIC A5 Ul Group 1 ILERARTR, T, P#FREL L= 10
Fl(RR-3929%). Group 111 T, DS EEHBALE S, MkEl) L@ T 2 ZMlBEhER L 78R A
-19£11%, EEWE T8-10£12%) & Lz, BB L $ -3 L VI X3 0EBOERIZH L Ty R Mg E
{ELEe Group IIIZBNT T DR S #L LERFOCHAR (Critical HR) G~—3 7 L b $lBD 5 DA
BT L TWE (9127 vs. 10429 bpm) A BIIRHER L. Group I & D & Group I D RBHEITZHEICS <,
WENE W TP O »F V77 4 L. Groupl & B & Group I FERIES L MO ISEEERTH o=,

[#GEE] LHAREMIC & b AZMRIEEZ 29, EEORGE T RS~ OMED EE I & 52
AR L VS h S A SR T h k.

[ Rk]

1) Serruys FW, Wijns W, vd Brand M, et al. Left ventricular performance, regional blood flow, wall motion, and
lactate metabolism during transluminal angioplasty,  Circulation 70: 52-36, 1984

2) lzawa H, Yokota M, Takeichi Y, etal. Adrenergic control of the force-frequency and relaxation-frequency
relations in patients with hypertrophic cardiomyopathy. Circulation 96: 2959-2968, 1997

3) InagakiM, Yokota M, [zawa H, etal. Impaired force-freequency relalions in patients with hypertensive left
ventricular hypertrophy: a possible physiological marker of the transition from physiclogical to pathological
hypertrophy.  Circulation 99: 1822-1830, 1999
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(B8] EshaE.Ooee b S REMERI(RAn & OMEEZHRTT 5.

(%] dEiRE{LE285] (5 BEIEECEEE 145 . FLEELOAESF. Sl
EMEOREIFIDEH34AES] (63 = 135%).

(A BT — I F(VEST) 2 EF FIERBERETHL v F2IMICK
% B Hh & 1af 35 (Ramp protocol) £ . VESTL U &0 HE(CO)M SARMMm
HHEPI(TPR=mBP/CO) Z & H L & #kiF(rest) & B K BB A Wl (peak ex) ICH1T 5
COEDEEkEZRFLEZ.

(HR] 24, BRAEDHAMNRICELEOCERELZED Mo/ (F56.9%
3.0Mets). M E(MBP)IL74 £ 101 5102 14(mmHg) ~ & 3811 L (P<0.0001).
COI337 £ 11/ 5851+ 23(EDVO/M) ~ & BEIN L 72 (p<0.0001). TPRIZ2.52+0.777
51.28 +0.39(mmHg/EDVO/M)~ &K F L 7= (p<0.0001). Rest TPR&rest CO& D
a1 {dr=-0.88 ( p<0.0001). peak ex TPR&peak ex CO& DI idr=-0.83
( p<0.0001)YO A OHHENE SN,

(#) ZHFFICAZSTHEBRFIZBLTHOBREICE L TREMEERH <
BIE5T 5 R a g,
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1) Linke A et al. Endothelial dysfunction in patients with chronic heart failure:
systemic effects of lower-limb exercise training. JACC 2001;37(2):392-7

2) Hambrecht R et al. Effects of exercise training of left ventricular function and
peripheral resistance in patients with chronic heart failure: A randomized trial.
JAMA 2000 21;283(23):3095-101

3)  Nappi A, et al. Ambulatory monitoring of left ventricular function: walk and
bicycle exercise in congestive heart failure. J Nucl Med 1997;38:948-953

1) Takase B et al. Endothelial dysfunction and decreased exercise tolerance in
interferon-alpha therapy in chronic hepatitis C: relation between exercise
hyperemia and endothelial function. Clin Cardiol. 2001;24(4): 286-90.

5) Hosaka et al. Assessment of the lefventricular volume by an ambulatory
radionuclide monitoring system during head-up tilt in patients with
unexplained syncope; Relation to the autonomic activity assessed by heart
rate variability. J Nucl Cardiol (in press).
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BBtV T, A7tk 0MmkBES oA AGBMTEET A2 &1L DM
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