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EEHERTHCHL TAMMN S LUNBAELTOE, OFHELXERICEMET S
CLiF, BHTEERILTHD. BUHTENEREZELT D HAMRIEHIE®RER (PESP)
FRAWT, EE#ERTHICKT DO FHEDOFEMDFTENT HZ RBMICHITL .

SHRGTHERAISET, EBEREIHELY 0p D4 /0XT72T7H#FAL, R-—
BllcEsWTar FO—LIREEXEHT 4 BRO ZEH#ERTREZERL, BERICMIT
EHREEIEIE(Ck L (3T PESP OMEF#RTL 7.

ERNEEORE & LUBRHIO HE(Ck L(ET PESP O%T{bR(F, hEELTE
BEETRETTEEREBCERICHEALLDY, SERTRETE PEERTIRRECHEL
EREZERLT:.

wUYiEER] (4 PEP) (Cd £(Ed PESP 0 Z{tlE, %A= max dp/dt ® k&
proportional ([CZEIL, mEMIC(E r=-0.66 OHEREEZRD.

DEomEsY, £2h 2 RELTRETAER CHEEELVYBOND AxiERMER
W7z PESP O#RICxT 285HE, Z=HERTHICET D 0 FPiREFMC XML THA
EEZOLNT.

It is extremely important for both internists and surgeons to evaluate left

ventricular (LV) reserve function of patients with LV dysfunction. Postextrasys-
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tolic potentiation (PESP) after a single, closely coupled ventricular extrasystole
(coupling interval of 509 of preceding R-R interval) on LV reserve function
was investigated in 15 anesthetized dogs with LV dysfunction produced stepwise
by coronary microembolization.

The effects of PESP on hemodynamic parameters were evaluated at 4 stages
of LV dysfunction (control as stage 1, mild as stage 2, moderate as stage 3 and
severe as stage 4).

The extent of the effect of PESP on both isovolumic and ejection phase indices
of LV performance was increased in stage 1 to 3, but was decreased in stage 4.
The effect of PESP on systolic time intervals (STI), especially the pre-ejection
period (PEP), changed proportionally with LV max dp/dt. The correlation coeffi-
cient was r=—0.66.

These results indicate that the observation of the effect of PESP on STI
(PEP) may be useful in the evaluation of LV reserve function in patients with
LV dysfunction.

Key Words (1) Post-extrasystolic potentiation (2 Left ventricular dysfunction

in dogs (@ Left ventricular reserve function
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%

AR I fE e B R L 4 (postextrasystolic po-
tentiation, LA F PESP) &k, sk ItiiEts o
O ZE DERY & ARUE R - U B L
THIARD LBAMY HEBTHZ LICLD b
Teb Xh A IHE N OREB G\ 5. JTE, K
ERp ik Atk A E By, RITLOHEIREIC
X9 PESP ompFic X v BRAFLH D aFiliA
X TC A P70 F e RN E IR A
FlcoWT, BEWRO= 27— MEY RS
B9 ST IS A TS L, BEED)
%5 X1F3 PESP o #hfuw A i Gi ok
e (viability) oINS TH%.

—F, LEEEEEE T EEMAER I
L PESP 0% RN MBI AT S L Sh
T B 101 UL, EEEEIIKTEIT T8
DI o T EEIRE B G <O {EIE R B
it PESP 0N Z Lo ote W05 HEs
HH, —FEDRMHEBR TR,

AW TIE, FERANCE—RICI TR %2 D

SRS TREA L, & 4D LEEKER
TARAE T © PESP DR % MATEIRED HAD

il

WL, UFoax T,

(1) PESP ozh#ix F—#iC B\ Tkl
I ED X 5 BLd % D

(2) AL O EFEEIO il & Rk,
PESP 4 F\ T /& % I T fif B D 3T fiffi 23 1 BE >
R/

(3) & /oS FIRET, RS
HEpsfe BRI A 7 — 2 A IR T —
2 (SEEDIRDE, OFX, OEXO FRELE —
OB — I & &3 < EFIERRED & HWT
PESP D72y JLHIE L 1) BEH 1 2>,

B A &

1. xgs X OEEHARIE M RE R
43 fAE 13~25kg D HERR TH 5.
Pentobarbital sodium (25 mg/kg) 1T Flk
BRI, LAYV — 2= X H AR NI A
5 R CBAM L 7o, A REREIE FRIEO(F
By, LTI~ T - o ERBEIR
X0 AT R EIRER A Judkins 5 7
—FAERFEAL, »T—T AOE REHCE
Bt =Asw A7 27 [3MH, BEE
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504+ 10 pm (mean+S.D.) | % 2 #i
frigk & Tween-80 T 40,000
beads/ml IZFHRL, ~1 7= A
7 2 THWEFRE LI, =M 78 A
72TWHE AT —T A LD HEA
L, ZEHAE K REY (F L
7220 (Fig. 1).

a. [ fFEY AR O B Jivk

Micro-tip catheter pressure
transducer (Millar #f$4) 4 /&
F oo NSEENR X 0 TEC AR R
T ORBIRERATICHAL, th
FhEZER X OKEIIRRE % Gl &t
L, k&% dp/dt (EEEO—RM
HWTY) % RRELEEL 7o, KBk
BEEie 14~16mm o v — 7
AL, BURERT (HANE
%, MFV-1200) % H\T K &)
IRmpEE, —IofaHE (stroke
volume, LIF SV) & WIE L7 (Fig. 1),

b. MATEIREREIREEDFLER S X O HII vk

AT A — Rl L 7oRBEC,  REDIRE,
EEAE, 2 BhaE R (left ventricular
end-diastolic pressure, )N LVEDP), /5
dp/dt, REIRIMITEE, SV ¥ L O I FELE
Ma HAREREY 77 752N LT =y b oo
1 vy FEid (HALESR, RIJ-5603)
kic 100 mm/sec D#RE D HEE T FRFAC S L
7o FIoKRERER 25 Figure 2 o #fic /o5
IS Ry ) (B HE s ] ejection time, LITF ET;
EX H BT pre-ejection period, L) PEP) %
FHL 7.

c. JRFTOFENED WE kR X OFH

JRyFT O Bh ARV 1SERFR D 108 CIIE L 2. A2
Sl BRI A SR D OO P NS 1 56 DB 35 0%
7Y A &)L A fEz AL ultrasonic dimension
unit (Mediland Inc., UDM-5) # /L C+# v~
rAa—7RICRRL, RATLHRE (segment
length) % #6260 #E 100 mm/sec T4 L
fo. HEHUEE~ A 7 v A7 = TIEARTOILE
AiFA 10mm & U CHITE L TR 7o, F 72UL

EH R

Programmable
stimulator

(1% 15 1985)

KEARE

BEHRINSVRAD -9

TAVART 7T EFAR AT T

Fig. 1. Eie5 10> - —~<

fEh oL EDO & L% systolic shortening
(AL) L, OB TOIERIRICHT 2
% CRB LI

MRS ISR D 3556 71

Oy IAE (premature ventricular con-
traction, S F PVC) OFERKD I-DIC AELR
HICBIEMm A, MEEC A BEmEEEL, Th
H% programmable stimulator (HAEK &
#l, SEC-1102) ki L 7= (Fig. 1).

2. FEEpre bz—n

MATERENZEE U e i C, SRR ME
T = v b e —dREE (DT stage 1) CF4
FHA 1T - 7o,

MATENRE S X O/ AT LA B EE D st R &
1%, IEEE #E o O (pre-extrasystolic
beat, LI'F Pre-B) &,
mulator 2 X » 50% o coupling interval
T #H & Rt PVC 5 0 i ML O (post-
extrasystolic beat, LJ'F post-B) & >\ T
ffotz. stage I TOWEXTHE, ~17mA
7 -7 WA Judkins A5 —F0 L H HEAL
fc.

programmable sti-
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KORE EFIRFME

mmHg mmHg
40—

200

—@ati
ml,/beat 10—

/

0b— P

ES0L N Vb ¢
1/min

E%E dpsdt

%E:;  “/¢“;j<ii

Mwmmﬁ:4ﬂ\vrﬁ\yfkaf/\\/\J-ﬂ /fJ »/

Segment length

“ BB

100 o~ Moo Fas
m[ \Vﬁp\\//\\JJA\:A\/JV/ SN
' L3 8 . .

e KRSV RN 0 - KA AT — —— AR R — - —

S RIS T HISE 0 120 0D AT BN BT BE & L
T, /&% max dp/dt % FERL 7. <A 7
7RA7 . TWIEAC LD, /% max dp/dt 2
stage [ 1 h 65% % C{&F L7 IRfE % stage
II, B EARA Hnx¥, /% max dp/dt
N stage I @ 50% F TILT L7 RiE% stage
111, R#ED ILE A 47\ /E% max dp/dt A3 sta-
ge I © 50% LT (& F Lz kg% stage 1V
L#%E L7 (Table 1), stage II LIF o &Ik
fEC Pre-B & Post-B 120\ TR LA I E
L.

Figure 3 (3, E#HFMN CAEXD stage
I, stage II, stage III, stage IV & k32 4 D
TH5.

3. <AV RAT =T DEENSMCET DM

MERERLA 58 (12~1dkeg) #HWT, &g
MR A Bk - (tracer microsphere, LR
T™) EAM» 7 —7 A% EOE XD EFERIC
AL, EEEEL. Fio ARBENR X

P I - B

reference sample I » 7 — 7 L& JEHRA
Bk F THREAL 2.

O IR vk g BRI - T AT,
125] L #6Sc CHEEFE XN/ ER 1523 pm DY
BT (e ogse 10 mCi/g, A3 frifiK B
Tween-80 % %%y, 3M #H) % HCTHIE
L7, TM oyEA G, 118§ 20 x 10° {4 &=
5.1, reference sample oyt T MiEA
1081 X 9 —5& Fif (4ml/min) < PitA L
5 47f L L 7o,  reference sample DRI

Table 1. Classification according to left
ventricular function as assessed
with LV max dp/dt of stage I

’ LV max dp/dt
stage I X b o %%tk
100%
65% ~
509~
\ ~50%

Stage

== = -

Abbreviations :
LV max dp/dt=maximal first derivative of
left ventricular pressure
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BEET

T (1% 15 1985)

I v
PEEET aEET

@3@,LLAAHM3A¢%AAﬂb¢‘wqﬂuv4@,&ﬂpwkxdp

S v
(—ERLE)

mi/beat

AEEE

Ao Flow

(KREDAR MR E)

Segment
length

LV dp/dt
mmHg/ sec

3000 —

o

mmHg

100

"L AAAMWW

I //ﬂ\ kf'f& i 7ffKJF.A
e LAU\W »Wmu\« J\M»% J\J\J‘/J\d

f\/\/\f\[”\{\ NN WY

J{\/ 9 ot /\/\/\M\A A
MUUUM WJ\/\\W\NW

Fig. 3. /ESiARIK T IRAED H B k1T 2 Rl I

LG AR v 7 (Med-Tech %4, Auto Fuser
1445) % (F M L,
Autogamma scintillation spectrometer 5320
(Pachard#t#) # M\ 7z, Z OMIERED 77 v
~— = F—H i 1 0.025 ~ 0.04
MeV, *Sc 0.2~1.3MeV iczEL, I o
Hegthes *%Sc w2 75V KR ELLINT

RI-activity o jHl @& 1< (%

B L., EBRoFr b a— i< /A7
= 7 EARNC 1 T35~ Shte B ok
T#, =1 7vA7 7 EAHK *Sc T~
Shte FREHERRLF A EAL, KCLiZTfE
B OEA R L, AEEIRET TR s X
ORI Bl AL AR D £ AL b Fh £ 108 %
& b O E A WE Lo,
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4. WEHFERIBE
S D7c\s 2 BER O BHEEME X Stu-
dent’s t-test & [\, [FE—KIC BT 5 F—it
HWIER O FEEKE i paired t-test % H
HERTEANTIL 5 B LV T OEMERE TEARD
BEC [BBEHD ] EHEL K.
stage HFEICBAL Tix, 75 A 2 —WixH

WTHEE TG, HRIERGER ST A H T
BiEt L7,
£ B R B
Figure 4 |3, 4 KT 5 EEEEET O

BE & MTHHEICk Jixd PESP o4 %
TR A TERLALLOTH S, MITEHE
DIz /EE dp/dt, SV ks X O A2 A B
M (ET/PEP) ##IRL 7o, AFEEEKTOR
Bk, = v b r—REEDLE max dp/dt &
100% & LD %&b THREL, PESP 0%
FLRETRORTEH L 7.

PESP o By AN BT 2 95

(Post-B oI f7EHRESEEE) —
(Pre-B o[ f7E)A E?’étﬁ)

Pre-B o ifi {7 EhIEFR 1

FEEBEM FOREN 2 v b r — LIRFEDS0
~60% % COWRAETIE, PESP 1T X % %2 (LK
EAEEHARORT LB LR LAz, L
L50% LU F O BB T Tik, PESPIC X% %%
L& X2 2 - TR T B EHEZ RS .

(1) ZKE=ZEBEIEKTO BED stage HHH

Tablel (I~ 7 r A7 - 7 A X b {FHL
Shtc 2% BEEE (KR IREE o Stage HHT H
5.

Stage 1T ¥ X O Stage III o 43I L T
1%, 4% max dp/dt 1wkl 5 stage I 7 5
D 5%EALER (% max dp/dt of C) & X U'LD
WRET > PESP 12 X 5 %Z(LED 2 [RAT%
W7 T AR =T, SRR (FR L
fo. Wi 2 A a oy R EE T L CEHIBIBY
¥ z2=-2.59+40.072,—0.11a, [a,=%max
dp/dt of C, a,=%max dp/dt of PESP] %
F L CEHIBIBI RN T IFHI B A b4

% BEALEK= % 100

z 1.

o—eo dpdt o%E({LE
==X SV 0O%%E{E
O—=0 ETFEPD%E(LE

% % %
4
/)\\
Y
/
100+ 100+ 1004 X X
’ O,
7 N
b’ /o
s el
4 4 4 -
Z’/'/\
L
100 50 % 100 50 % 100 50 % 100 50 %
% dp/dt of C % dp-dt of C % dp/dt of C % dpsdt of C
13Kg 4 17Kg 4 14.5Kg & 22Keg 4
Fig. 4. ESREAEETORE & MBI S XiE+ PESP ogR (45
Abbreviations: dp/dt=maximal first derivative of left ventricular

pressure ; SV=stroke volume ; ET =ejection time ;

period; C=control state

PEP=pre-ejection
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Table 2. Hemodynamic changes in postextrasystolic beats

LVEDP SP DP ~ MAP

‘ mmHg mmHg ‘ mmHg ‘ mmHg
1 Pre Post \‘ Pre Post Pre ‘ Post Pre ‘ Post
I 13.7io.3 5.5+0.4% | 150+3 160+ 58 117+3 ‘ 93 + 4% 12843 1 115 + 4%
M| 9.8+0.6 | 12.7+£0.7#% 136+5 | 151£5% | 107+5 | 85+5% | 11645 ; 107 + 50
| 18.3+0.9 | 20.74+0.9m| 124+4 140 + 4% 100+4 | 80+4* 108 +4 100 + 4%
v 27.7+0.5 | 29.9+0.6% 102+5 111 +6ms 81+5 \ 65+4%F | 8845 l 83+ 5ns

Abbreviations: Pre=pre-extrasystolic beat; Post=post-extrasystolic beat; LVEDP:Ieft ven-
aortic pressure; DP=diastolic aortic pressure; MAP=mean aortic pressure; LV max dp/dt=

pressure ;

% E83.3%THh o e, AEBIC KT 5 L= A
T OfREEY, %max dp/dt of C o T/HM X
o3 EEZbR, UTOMHFNET- 7.

(2) 4B BT M BB B33+

PESP o 4.

Table 2. 1%, 4B MfTHHED LigEO
Pre-B & X O Post-B o FHlF5HA it
AN L 72 i TH 5.

(@ stage [ 1€ k5 MITHHEIC & Lixd

PESP o #h&.

LVEDP 3 Pre-B » 3.7+0.3 mmHg »»
5 Post-B @ 5.5+0.4 mmHg ~ & FEIC I
AU IUEm A (systolic aortic pres-
sure, )N SP), Pre-B & Post-B ficix
BEEE DI - 1208, HEaE M A (diastolic
aortic pressure, ) F DP) %, Pre-B »117
+3mmHg 75 Post-B » 93+4 mmHg ~
EEBICIN T L. ToOfE FEIm/E (mean
aortic pressure, L) F MAP) ¥ Pre-B v 128
+3mmHg 55 Post-B o 115+4 mmHg ~
EFBICINT L.

b Stage Il 2k 5 [fTEIEIC B XIFT

PESP D ZhH.

LVEDP (¥ Pre-B » 9.8+0.6 mmHg 756
Post-B » 12.74+0.7 mmHg ~ & F&E i 5
L#. SPix Pre-B » 136+5 mmHg 7 5
Post-B o 151+5 mmHg ~+ HEIC L5 L,
DP ¥ Pre-B o 107+5mmHg 5 » Post-B
D 8B+5mmHg ~NEHFEBICK T L. FOi
B MAP 3, Pre-B L Post-B oflic 55%
%.’5738?)7‘;7’3\07‘:.

SV =stroke volume; SD=standard deviation *¥p<0.05 *p<0.005 compared with

© Stage II = k1T % MfTEEICE X3+
PESP D 7ih.

LVEDP (¥ Pre-B » 18.3+0.9mmHg &
Post-B o 20.7+0.9mmHg &% HEEX R
BDlchoto. SP i Pre-B o 124+4 mmHg
/b Post-B o 140+4mmHg ~ & | H L,
DP ¥ Pre-B » 100+4 mmHg 7+ %» Post-B
D 80+4 mmHg N~ FHBICE T L. FOH
B MAP (3, Pre-B . Post-B offlic FE%
HRDTIC 51z,

@ Stage IV ik % mfFERIC ks X1z

PESP o 7hi,

LVEDP % Pre-B » 27.7+0.5 mmHg 7>
5 Post-B » 29.9+0.6 mmHg ~ & HEIC I
H1L7. SP & MAP 3 Pre-B & Post-B o
M HEXELY Rdleh -7, DP ik Pre-B

» 81+5mmHg »:5» Post-B » 65+4 mmHg
NEENL e

/&% max dp/dt & SV %,
stage IV DO £EEIC B\ T,
Post-B THEICH AL 7.

Figure 5 (¥, stage I s 5 stage IV o4
BYpic i3 PESP 12 X A [if7EhED %21 L
ExFE—FITRLIcLDTHD.

PESP 12 X % dp/dt @ Z&(LEK (%dp/dt)
1%, stage I o +66+6% itk stage II T
+82+7% LA WAL -, F7- stage 11
I L stage 11T © +95+7% & HEICH AL
7-. L2 L stage IV TiL +62+6% & stage
NIl LEERD L.

PESP i X % SV & %BLHK (%SV) ik, %

stage [ 7n B
Pre-B 2t L
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dp/dt L [FfE stage 11 % T &R M4 HEK

LV max dp/dt SV (stagel: +80+7%, stage II: +101+£9%,
mmHg/sec ml/beat .
stage IIT: +129+11%) L 7zA%, stage IV
Pre Post Pre Post . .
28674221 | 4687 £305% | 13.0+1.2 | 228 1. 9% Tix +116£13% & stage II1 ic i L RIS
2060+189 | 3653+275% | 11.2+1.0 | 21.8+ 1. 4% PLt.
1553+ 132 | 2960+£239% |  8.9+0.8 | 20.041.3% PESP 12 & % %systolic shortening (AL)
11534116 | 1873£202%%  6.3+0.7 | 13.4+1.2 DI (%AL) 4 stage I b stage TII

tricular end-diastolic pressure; SP=systolic
maximal first derivative of left ventricular
pre-extrasystolic beat. Mean+ SD

¥ T Bypimic Bk L 7o (stage 1@ +43+7%,
stage I1: +644+89%, stage III: +83+7%)

% dps/dt %SV % AL
% | CFAC*IrtT « | CHEFOCFre r*r*r"sn
120 1 140 %
804
100 4 120 1
60-4
80 100
404
604 80
20..
A -
T .
I Il Il A I I 1 I\ I I m 1\
APEP %PEP %ET/PEP
r*Ar"sr- C*Ar"sar+ * - *
msec % %
- 404 40 1 80
-30 30 /__i\{ 60
-204 20 1 40 4
-104 10 A 204
0 0 0
| 1 I\ | ] 1l A | Il (I I\
i P << 0.0 # P << 0.005 MEAN £+ SE
Fig. 5. 4 Bt % PESP 2 X 5 ATENEEIEEL D %25 LER D 25H)

Abbreviations: %dp/dt=2change of max dp/dt; %SV=
9%change of stroke volume; %4L=%change of % systolic
shortening ; SE=standard error
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PEP PEP Pre e———Post
stage 1 stage 2
msecC msec
100 4 100
\\ AN
50 4 50 -
T T T dp/dt T T T dp/dt
2000 4000 6000 mmHg,/sec 2000 4000 6000 ynHg/ sec
PEP PEP
stage 3 stage 4
msec msecC
1004 100 1 \\
501 \ 50 \ \
T T T dp/dt T T T dp/dt
2000 4000 6000 mHg/sec 2000 4000 6000 g/ sec

Fig. 6. PESP i X % /22 max dp/dt w(k & SR (& <2 PEP) o4k

7, stage IV ¢ix, +69+10% & % dpdt
stage II1 i< H L IR M ) % 320 7o . i
0.05 0. r=-0.66
( 3<f<) . ‘ . Y=-24X -6.2
JEARBLAYH A C & T8 W] RE 7 A 22 LA . (P<0.001)
Bifi] (PEP, ET/PEP) o %ZE{LEKD 5 n=60

b %ET/PEP 1%, %dp/dt X O° %
SV & @k % B, stage I 725
stage III ¥ T BB E T KL~
(stage I: +66+6%, stage I1: +76+
6%, stage III: +90+7%) »%, stage
IV T3 +68+6 % & stage III @il
KA R LTz, %PEP %, stage II
& stage Il fICHEELRDIH -7
», stage IV Cik stage III iz L, .
kR ORI R LT,

(3) /% max dp/dt & J% IUfERE

100

- 50

z N % PEP T T T T T T
fil (£ <ic PEP) & oBYH % 60 -5 -4 -3 -2  -10

Figure 6 (3, stage I »5 stage IV Fig. 7. PESP ic I %/% max dp/dt & /eain
D £ 85 £%E max dp/dt & fiiwRsi (PEP) o 2228 (L3R O FHBIX
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PEP ic % X (3 PESP 0o#hR o BdEz /R 7
L DTHhA., stage I » 5 stage IV o DB
fEiz ysu~T 4, PEP & £% max dp/dt %
proportional 7 LA R L 7z,

Figure 7 (¥, stage I 75 stage IV T
DETDH %dp/dt & %PEP o FHjlfED B
MTHhs. HBIFREE »=-0.66 THADIHEY
AR, MEMCONFER y=—2.4x—6.2 %
B (p<0.001)

(4) =A7r A7 27 DEENSMBET S

R

Table 3 13, ~1 /7 r A7 .7 JEARIKIC

Table 3. The effect of coronary embolization
on myocardial blood flow
(ml/min/g) in other 5 dogs

No. of | Weight LAD LCX
dogs | (kg) | C E C B
1 14 1.68 0.87 1.77 0.75
2 11 1.05 0. 42 1.52 0.79
3 12 1.24 0. 80 1.21 0.71
4 13 1.42 0.60 1.55 0.78
5 13.5 1.57 0.94 1.62 0.90
Mean 1.39 0.72 1.53 0.78
SE 4+0.06 | £0.05 | +0.05 | +0.02

Abbreviations: LAD=left anterior dessen-
ding coronary artery; LCX left circumflex
coronary artery ; C=control state ; E=after
embolization

FUF 20 MR D 2 A A SRR T 4750
B & FEfEREEC T CERLE LD TH
B, FER TR REIK & [0 fEIE & o BV O
MEED WA BT FEEY BDTeh -
7.

% =
WA, KEERRE KT % FT 5 INRIOIE
(dilated cardiomyopathy, LN DCM) <&
FEEEINRIE BB DO T2 REST R ER S
nTw5b, foézi¥ LVEDP N EHLTWS
BRE TN L, Fc DCM 4
T R 7 v 4%\ o BEEE) R E O 25 B

I FPHHESRTTAE L0 5.2

¥, TEFXR7YVED L=t r 7Y Y
VI frh X, EERERGIC B\ TESE
VL2 T VL T O NG T e A M L 7
WL H5.

X i PESP % FIH L 7o AZE U F s
BId- 5 prge i, Atk Oiim SIS 5 i
OO ELFRE N O HIE'? RBIETD LEE D
D FREHIE NilA bR T3,

—7Jj, PESP OFABFIBIL ClL kAR
Ty, RUEMEIR I s 1 2 O g
RO/ Matko Ca oK & T D
Ca FIHOW AN ER LD L Eh TS,

PESP DR, #Efsilo R X b 2L+
HIENHMBRT WA 0T, KEE To
PESP o Sl (38 45 1% 50 221 i — L THE st
ﬁ’ﬁ“) 7o,

HEL, AR TESHRENKTT5
i oh T PESP RN Lo B4 2 0
oW CEZE L, PESP omhFac kb EE I
T AE D HITE DN AT REM G oA et L 7.

(1) ZE=EBEREIR T ROIFH

W PRA W B PR HE (OAFIEDD <o jE i O
FEP WCABND AEBEEEICREL, IR
WCEMED A Ule b UNERDAE LD el s o
HéEFEZBRTWS. P F DCM o £+
TAELTALA L= B IO 25 ZHu
T=A 7 rA7 = 7HEAC X522 FHE K
ERNCHFT TV B.

ALY, AEBRESRTLH 50pm o <
17 mA7 2 7T HEALMNERYFEZED
LI XD EEREETAFR L. Ll
FIREBRBEL VEASIRI~A 70 AT =7
DEERCHECTHA L T B E 5 2Nk
S\ 7o, Table 3 X b, B BT N7
T BRI & [0 e el BRI, & oD IV v Ca i I 5 B D
PICEB B ETIRD e >, Z DRSRIL,
AREBRTIT o 1 FTED O F AMED EZEHARRIKNT
RAERERIL 2 fo 2 LR RL T 5,

MATEREDZE LI B L Tk, LfFuL stage
LU fliod 3 Bypic © HEIC BEhn L 7cas,
stage II, stage III % X O¢ stage IV [zt
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BB RDdich -7z, LVEDP (L& BT
CEER A%, £% max dp/dt & LU SV
B ERE T A2mR L7 (Table 2),

(2) MmATENREIC 3 XIE$ PESP D4R

LVEDP %, 4B s $ PVC o RIEMEK
e X A LR EZRS -0, stage I D4
BELALERIGCA /RS2 b - 1.

PESP 1= X % SP ¥, stage II » stage III
B WTERIC FA LA, stage I L stage
IV Tl BB AR AR ST h 5 1z, Hamby?®®
i, PESP iC X% SP X EEMAREREHITIX
RERCUIETERL, EEEEETHITEE
FAaRDT5, AERTE, BELEEEN
Foo stage IV € SP o E FREIEAZ LA -
7o Ly, stage III & stage IV L ixBAB 2>
B 7R o7 PESP O RG%H mLicZ &I278%.
o ki3, stage I o RIS TRAE
TIERHFMHENHE S T 5% EEZBRED,
stage IV 0 X 57 SP o E FARKIEN Z L
B e M EE Fiee MR T 375 2 L &mL
TWwWb EEbhb.

PESP i X% DP 3 4B & BEIC KT
L7-. PESP iz X 5 MAP 1, stage I A%
BIC LN LAy, LSRR 1K FIRE o stage
I, stage III, stage IV T BHE& /L% 5i
Xleh ot

PESP 1 k % /£% max dp/dt %, 4 Bf -
LAZC WAL, PESP X3 Pre-B »
50D %R TIX, Figure 4 1074 ERKA
o#Er, Figure 5 1254 stage OB X
h, stage I » 5 stage II, stage II /-5 stage
I F Tk FRME W BRI BRL, ok
A3 L EBETCH -T2, Ll stage IV Tik
stage III i L, PESP X% %dp/dt ik
FEICET LI

PESP 1= k% SV © %7t (%SV) + X
O AL o %EE (%AL) & HBEBIEC %
dp/dt & [FfgleE® AR LIz, Lol Zdp/dt
2% stage III 1 fpL stage IV &€ FHHHIC 1K
TLioicktL, BREHIOIRETHL % SV K
IOHBALDETFRZLote. OB L

2t (11 H 1% 1985)

LTk, EEBREETORENSECLHITD
TSI D AR IR I S Fs 1 5 142 & A
DMV E D RECEELYEX IcicdTil»
meEEZBND.

Cohn K% ExHH 4 H\ T PESP Dfisfs
fF\>, PESP o= L\ EERE B GO T L
Motod HWEL,Y Fi mean Vel (mean
velocity of circumferential fiber shorten-
ing) & M\ T PESP R E B +5 2 LI
X b AN FFRAE BN Fo 1) B 725 T (i RE D FFAli A3
AHETH D EMEL TV 5.

KEBHEDERND, F—pics T PESP
D Ydp/dt PR BEREICALL, SE
FEERREE T Tk PESP oRIEN Z L < 7eb
CENVHBAL . 5T, %dp/dt AT S
Z L X EEEEETOICOEETIHED T
lin FATHE & & 2 biie.

(3) EZRIFEHRENC F X139 PESP ozhR

fEEINMERRS] (systolic time interval, [J)
T STD 1O iamc EEEAE G 7T RE TR
R A i T RN BER T A — & TH
%. STI »i5#Ed 5 + inotropic stimulation
A Iz C &%= max dp/dt & B B8 & R
FTOIXPEP THHE bR T WER, FFiC
LVEDP 7% 12mmHg LI Mo JREE Tk HBIA
Bud Wb Twa, ™ 22T RKER T,
PESP iz X % PEP o %4k (%FPEP) & %
dp/dt DR ZT-7ck =5, r=—0.66 O
Bi% 2 ko, PEP & /% max dp/dt Ok
filil, PESP c & b proportional [ZZHE) L 7=,
#t 5 T STI % fi\~C PESP D#)R%E M 2
B, %PEP 2t BWEELE Ebhi.

STI # M\ 7= PESP iz A EAD
M7c\ Ay, Ranganathan Bk AEHEAER 4 1
ML, mER AEKEIE TR C PEP/ET
eaMko potentiation % B2 L7c & s L T
WA REBORKE L D, %$PEP 11 %dp/dt
LRI fE A /L, stage IV T stage III
CHUEERY & o7, EEBRIETASETT
e Z L\ 4T PESP oy STL E
Rk s 5ok b
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B o TERENORIE L THRAI TS 70 O HEX
B X h STI %3l L PESP O#h R4 Skl
5T LD, EEREIEFEICE L T LR
B 7o R X 5 PR HE SRR e b & &
2Zbhs.

(4) HREREH

PESP D@4 fHii4 2 2 L X b, AEEE
BEIK O CRAISHECTHHEREE LIk
BRI AREIC 7 B v D Livig s,

e, AREx AT EEBRIETEO HE
B, iz h 73— AT 3 VIREL NS IRE
BEDLDORER T2 5 VIR h 5 52 &0
MEEEh s,

8 &

(1) 208HD A =% H\ TAE B IR E#HH &
D<A 27rA7 . THREAL, ERACOEA
A EBEREE FIREBA FRL 2 7.

(2) F—FIc 4 BeRE o RIS T IRER
HEL, MATEIREFETEEE f X OV S IUEm I
F Xix7 PESP o@pfs @z, LITofER
157,

(a) PESP I X b IUAHEIAIMA X IER 6 L O°

X

BEAEEEER TRECIEE R EAY RS
Mrofedy, B X USRS O L FEHRR IR TR
BT BEBR AT LI

(b) PESP i X h F&HEDOFEE (max
dp/dt) & X OBKHHHDIEEE (—muHEe L)
TABREE LEBICHARLICY, ThbD %A
LRy, BELAEBEE TPRECPEFERT
R LIRS E R L7,

(c¢) PESP iz X b IR CRRCBRH
A 13X max dp/dt & proportional 7¢Z8
AR L, WD % ALRENC L AR o B A R
Dz,

(3) E=IUERM%Z FH\T PESP o 2R
RS Lk, EEREIE TR ST
fifAE% b F I L 7o ZEERERE D Sk D 1 D1 7x
D55 EINTEINT.

R b D12 B e 0 BFRE RN A W) - 7o R
KENBHERERMIFIL E RBIFIC G OB Y TS
e, ANBEERZDEEZILLD, A
(I A S LI PR =S VA (e K T | (VY Al D
T ¥ o O CHEITRETE 7o AR R A T BER
BICEHIW OV R T E I BTG S L %
7.
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