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Summary

In order to determine the effect of verapamil, a calcium-channel blocking agent, on systolic per-
formance and relaxation in hypertrophic cardiomyopathy (HCM), 12 patients with HCM and 10
normal subjects were studied. Echocardiograms, phonocardiograms, carotid pulses, and apex cardio-
grams were recorded simultaneously at the control state and 5, 10, and 15 min after intravenous injec-
tion of 10 mg of verapamil.

After verapamil administration, heart rate was unchanged, while systolic blood pressure was
slightly reduced in both groups. In normal subjects no significant changes were observed in systolic
time intervals, such as ET, 4ET, PEP, 4PEP and PEP/ET, and mean VcF, except slightly prolonged
4ET after 5 min of the injection. The duration of isovolumic relaxation, (IIa-D) interval, taken as
the period from the aortic valve closure (IIa) to the onset of mitral valve cusp separation and the
time from IIa to the O point of the apex cardiogram, (IIa-O) interval, were 58+5 and 123+16 msec,
respectively. The maximum velocity of the left ventricular posterior wall in early diastole (PWDV)
was 128+ 10 mm/sec. These intervals and the velocity were not significantly changed after verapa-
mil administration.

In patients with HCM, ET and 4ET were unchanged, but PEP and 4PEP prolonged at 10 and
15 min after verapamil administration. PEP/ET was increased and mean VcF was reduced at 15 min
after injection. In comparison with normal subjects, IIa-D interval and IIa-O interval were pro-
longed definitely at control, 92+21 and 190428 msec, respectively. PWDYV was slower than nor-
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mal, 86+18 mm/sec at control. After verapamil, these intervals were shortened and PWDYV fastened

significantly.

These results indicated that verapamil is regarded to have slight intrinsic negative inotropic
action, suggesting the beneficial effect to reduce intraventricular pressure gradient, and also improve

impaired myocardial relaxation in HCM.
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Catt-HEHAID 5 b IR RY » FEEK TH
% verapamil (Vasolan®) 3, Zh ¥ TARENR,
BILEER & CBMEMREEOHBREE L LTED
BhTnaY. JERELLAFIED BRI L LT, #
k& B-ZEMENTAI (propranolol) AERA & T
%7-2 %3, Kaltenbach 53212k v KE B~ D
verapamil DOEAPRESHh, RETHERTHE
A&hihnic. L LIERELLHECKH T 2 25R
BEEEOMEDHICONWIEH» ) THD. A
Z2 I REE 2T & NI B RBLUMBEES]IC verapamil
PREL, o AR & JEEMAC systolic
time intervals, B X O a—K &2 FH L TR
L7z

5 &

s ERBLLFE (HCM) 3 12 fs X U
#E (N) B 10 fichs. LBIBHT, Fi
HCM g 24~55 1%, ¥#5408+101%chy,
N g 20~44 15, ¥ 30.7+£66 EThH -7z,
HCM g ix2floigy v — % —, DEEY, &
REIE I CREEDZE S h, ZoNRIZMAESE
745, FEFAZEMESHICHo7. HCM BT pro-
pranolol 72 ¥ #{ERAH O EFIT Wi L T—AF
kL, +o0o8EE b > THREZBEITL 2.
Verapamil (Vasolan®) 32| 10mg % 145
514308 CiELL. #BEH, %S
4y, 104y, BV 1S oA T, M £—Fd
x a—[X, HEMRE, LREER, OFHE, LE
% [FIEs1C paper speed 100 mm/sec 12 TEE&L

7= (Fig. 1). F/-[FERFICH 78I T EBESiiRILE
PRIE L. EHEARIEZ L v systolic time inter-
vals ZEEIL7Z. Ok ofEIE Weissler o
A % FHL, 4dET, 4PEP #kwi-. [LHxza—
Hh o oE=ERE Fig. 1 IR+ 8 <K, DEX
D R Biz—F L7 WA T EREELHE (Dd)
&, KBMIREASHE (Lla) o —B L 7cRps TEE
i (Ds) 2RIEL, b Xy EZNAEFE
YEfEEEs (mean VeF) 2ATFORNE R,
Dd—Ds
DdXET
¥ e ERBEREIR K% BEE (PWDV) 23k
Wic. ZRIER (isovolumic relaxation time:
IRT) ¢ LT Fig. 1 ofkFoZ <, Ila x
» > 2 — [ LR ORIK LRk OMERET B R
& (D) ¥ corf, +4bb (IIa-D) B, ®
v Fig. 1 oAROZ L LRHERK ED O
Ax ool (11a-O) w2 aHRIL 7.
FEHROEYT 13 Student’s paired t RE #H Wiz

mean VCF =

= S

L owgssonE (Fig. 2)

N #3580 4%k 61+£7 (mean+SD LU T
B)Tholohd, BESHBIC 6716 THFE DI
i (p<0.01) &3kzLiz. 1043, 15 58T
ERicE L. —F HCM #3551 62+13 &
N g L iiFRl—o O &7 L, verapamil 5
%554, 104y, 154 2h%h 62412, 61+12,
61+13 LizglAlZfbeE&seholk. N EHo
B RIMUE (3#¢ 58> 126 +9mmHg X » #5543
#%izix 118+11 mmHg, 10 434% 117+8 mmHg,
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Fig. 1. Echocardiogram of a patient with hypertrophic cardiomyopathy.

The carotid pulse is recorded simultaneously (left). IIa-D interval is taken from the aortic
component of the second heart sound to the mitral valve opening (middle). IIa-O interval is taken
from Ila to the O point of the apex cardiogram (right).

Dd =end-diastolic dimension; Ds=end-systolic dimension; IIa=aortic valve closure; ET =ejection
time; PWDV =left ventricular posterior wall diastolic velocity; Carotid=carotid pulse; ACG=apex

cardiogram.

HR PP
/min SD
1001 kg mean }
] HCM NORMAL
140
80+
60+ 1201
40+
] 100
20+
] 801
0 T T T T T T T T
Cc 5 10 15 min (o] 5 10 15 min
* P <0.05
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Fig. 2. Effects of verapamil on the heart rate (HR) and peak systolic pressure (PP) in normal
subjects (horizontal bars) and in patients with hypertrophic cardiomyopathy (open circles).
C=control; NS=not significant vs control; *=p<0.05 vs control; **=p<0.01 vs control.

— 1225 —



BB, BHE, BF, @2

1544 119 £10mmHg L{ETFL7 (Wb
p<0.01). EHETHB L 7.1% OREKET 238
7=5EFlE 14 mmHg (11.3%) T -7. HCM
B3 Ey 11848 mmHg L N# L HEZER R
{, %= verapamil #5#% b N BoOE(L L FE
iHER L, 543 111+11 mmHg (p<0.05), 10
4% 111+9 mmHg (p<0.01), 1543% 110+9
mmHg (p<0.01) ¥ {EFL7. FHTit 6.8%
DIETF & B, ERBIFHEMED > T 20
mmHg (18.2%) & T LIEFIBEELE. BE
EEEEL LT, NEF2HACE2ERE vy
7 (Wenckebach &) #4 U7zps, HCM iz
1EEREuy 70ART, FLEFE vy %
ElLplEHronirorc.

2. Systolic time intervals (Figs. 3~5)

ET 3 N gci3#5a 294 + 17 msec izt
L, HCM #x 281+30msec rWEfICHEE
372 <, verapamil fHiCk > THME L bHE
BEbER& o7, JET w3 N Bz —16
+8msec THY, #5104, 15 9%LizER
BoExRLEY, HE5549%1 —4x10msec

ET

NS NS

300

2501

200

msec

LEBIER Lz (p<0.01). Zhizi-agoi
MBEHicEE L2 bh5. —F, HCM
B3 5RTo —26+21 msec A5 verapamil £
BizraBbidtshot. MREERETS L, &
EffioFEEL Lok EHITEIC HCM #2
BZEELRLE (WTFh b p<0.05).

PEP (Fig. 4, £[) & N # 106+13 msec,
HCM # 108+22msec & i3ERMETHo7. N
BEBEgELALEDO R o DXL,
HCM 23 10 434 112420 msec (p<0.05), 15
44 114422 msec (p<0.01) & kFEIEEL
}-. APEP (Fig. 4, AX) bAERILEEE L -
I-.
PEP/ET (Fig. 5) ¥ N Bci#&5a1 0.36+
005 o BFEREIL2RD o, HCM &
IR0 0.39+0.09 A5 15 43k 0.41+0.08
(p<0.05) ICHEEEFifA &3 LTc.

3. k%% L mean Vcr (Figs. 6, 7)

EREEKEE (Dd) X0 I KR
(Ds) 1%, Wigfe bic verapamil T » Tk %
Hirirote (Fig. 6). MRt & lt#id s &, HCM

AET

« [ &

15 min

1'5 min

* P <0.05
** P <0.01

10

Fig. 3. Changes in the ejection time (ET) and Z4ET following verapamil administration.
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Fig. 4. Pre-ejection period (PEP) and 4PEP before and after intravenous administration

of verapamil.
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* P<0.05
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Fig. 5. Effect of verapamil on the PEP/ET.

< Dd, Ds L LizHICIEfEE L v, % short-
ening LEEZSR LD, #5810 Ds Lishicix

BiotHE:2E D e oz, Mean Ver (Fig. 7)
N #5810 1.07 £0.19sec! » 5
verapamil ik 28 kize s -7, HCM g

T EET 1.50+0.31sect & N BIZHLEEIC
EEZ R LK (p<0.05). Verapamil #5443/
BRCEEZ R 0o, HCM 213 N gk
VEICEEEZ LYV ooRBIIETL, 150#EIT
1.32+0.32sec™! L E/ICH LAEER KT R
L7z (p<0.05).

4. Isovolumic relaxation time & & ULEEHREE

#iBxE (PWDV) (Figs. 8, 9)

(I1a-D) wsfe (Fig. 8, £X) & N g ciz#5
Bl 58+5msec TH v, verapamil EEH L (L
BPHiphotz. HCM B3 587 92421 msec
75 5431% 80+18 msec, 10 43#% 78418 msec,
15534 78+19msec LHFEME VL L
(WFh b p<0.01). FEf % k4 5 & HCM g
BHEIGBIEL, LG, #ESHBRIFE
Thole (p<0.05). IIa-O B b 2ZFAEED
fam %~ L7 (Fig. 8, AX). N B 2 #& 581
123+16 msec TH Y, BEICI DTS HAH
->7z. —7%, HCM gf 13547 190428 msec 7»
5 10 434% 175+25 msec (p<0.05), 15434 179
+27 msec (p<0.01) Z&EHEL 7=

PWDV (Fig. 9) i N g i3580 128+
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Fig. 6. Changes in left ventricular enddiastolic
dimension (Dd) and end-systolic dimension
(Ds) following intravenous administration of
verapamil.

injection.
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Fig. 8. Effects of verapamil on IIa-D interval and IIa-O interval.
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PWDV

mm/sec. mean
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J *P <0.05
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Fig. 9. Changes in left ventricular posterior
wall diastolic velocity (PWDV) following vera-
pamil administration.

10 mm/sec %:% verapamil #r5.4%I%EF K T A
ERTL, FEAREMICEIES 25 -7, HCM
BE T 5HT 86+ 18 mm/sec & N #tic by LB
BT &R L7ehs (p<0.01), verapamil g #4iE
LIZEERERE2Y, 542% 100 + 17 mm/sec,
10 43#% 98+16 mm/sec, 15434 99416 mm/sec
CERERICHELEML (wFh i p<0.01), 10
5 SHTa NBHLOFEELHELLE.

% ES

Verapamil #5.izk v N g, HCM gL bic
DRI & B de by o 7288, B KILE O TF
BE R Tcwic, DHRRKCHEBYRIES otk &
Hpishi, Lol N BorBRE S8
BoEMERDL, £5 07+ 7 BY ORYis
ECH T 2RI BEESE N LI 22D
frz. Rosing &9 308K B & iz & 3
LTWa 2, &E5EOMEICE 3 b0 LBEbh 3.

BAMEF N, HCM B L bicHEDET
BH NN, =OREIZ & b 7% Btk CIREE
Tohote. Lo LIEARBIPAZEMER+ 20 mmHg

TEXRMESHIEIC BT BT IVOFR

DIETF &3z LIGEFIBH Y, MEKTASLER
EERRT L0, BEOMFERETZ
Fele T AR AEMEF I IFEREREESET
5.

DFEEIC BT % systolic time intervals (2B L
TEROMELBES A TV EY. EANE#Rx
R REOHEN IO FE” <12, IUEKEZ
K4 55 L ah 3 PEP/ET 3R KEIEEAZE
1 0.366+0.100, pmE-AE EAZZM: 0.354+0.121
EFEEZ AL, 9-om#EZ 0.507+0.155 L&
rRELTWB. EHgEn PEP/ET ¢, HCM
B N Bk LBEERLEY, FEZass
o7z, U d L verapamil # 5 15 4 # 12 i3,
HCM BTl baniclk LAE2EME»E. B
U InfEie 2K b3 PEP, 4PEP #5154
CHEREE Y B, ¥ mean VcF LI
N Bl EHEE L)oo, KEICIKTES
L, La%icd BRI ELEERETIC
Eolk. ZhoB3EkLvRESh TS, ve-
rapamil ¢ negative inotropic effect!®!D HIfE-
BLLHEIC BV THLRIRICABh S Z L& RL,
Rosing 59 n@MAy> — % L —FK L 7. Propra-
nolol [FERBLLMHIE, &V b THAEMERICR
WTOLENEREOE &KL, ThnELL
T negative inotropic effect Iz X 3 L Ex bh T
W32z L han, verapamil 0O Cat i
RIMALRET 3 Z LIk 0 LHIFED 2B &
¥, BRELTLOEAEREZOH VR blebT &
#Rsh 5.

Verapamil o.EHE ~ @ /£ A 12 negative
inotropic action 2k v, MAHESEDT 3 2
¥R MEKTIC X 3 afterload DR D70,
DHHESEMT s bEX bR, AT
¥ LVDd Xt LVDs ic%{k7 <, HR 3.~
EOZ Lhb, DHEHEEE —EIC Rizh T,
Thbb, WAHOERLVEHTHY, EHE
BRI Y, BRLLTRETH- 2 LiElsh
Tz,

HCM 091 o #f 72 13088 NIEBEE OFETE AL
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TENEEREL o7, BETRHLT=—HB
L UOEEEZ M S isovolumic relaxation X O
diastolic filling ofEE A & OILIEH O RE 25E
HEEDHTNSBW,

Benchimol &' 3 KBIRFEAGFE (I1a) X v L
LB ED O KETorkl, +4abb lla-
O B[S # isovolumic relaxation time (IRT) &
LTHELE. LrLEERLza—RKEfAL
<, Ha Xk v @iEH = = — Lok (D)
¥ CORE, +74bb lla-D Bffiz# IRT 5
3 HFEN—BHTHBE®. Ll ZoFEb
Ho IRT Ly sici3f@x offEREET Y, i
KEo ERICEML 39, LRBAEHED O
R, @EEfza—Lto E RicizE—8752
L H 5, Benchimol 519 o IT1a-O pgfEjix I1a-D
Bl & D-E Efiofns&Zx Tbxv. HCM g#
cHohie 1a-0 BREOEEE la-D o
HEREORR ST, WEFOZENBIE bR L k.
Verapamil #5113 N BIcEB RiFs b ol
nizxt L, HCM 2 ¢k I1a-D gl 35 & vt 11a-O
B oERKEE Lo L, R oZEC B A
s ofz. I1a-D R, +74bb IRT i
EBYB3RTLLT, EBNERHYE, EBE (8
v iEOES), EEEORTHEE DD, &b
CWHEELEET 3. EEEB L UEREERAE
e ciEHlE v T ievy. Rosing 59 0.0 5
v =4 —RETCREENFERIEIRECLVE
b Htewv. Fiheix HCM 24)ich 75~
) A—#—%ALT, verapamil #5ick 5%
BEEELILLS, EEEOERET © time
constant () IEFFECH LEMEERLLS, #&
Bz s B eRBoieh ot DMAKLELETR
Shrotez kY, IRT o0& IHEYE D
EFTB1>0ERTHAI EELLNI.

PWDV s HCM < N #iclh LIEfEZRLTZ
7%, relaxation & filling OEFOEEEIZL 3 b
DEELLND. EWNEMEBIRBK L R/NEE
mZn—8+snicxk L, HCM T3ty 76 msec
BEL, TOMERBRORE Mm% f 5.

Verapamil #5612 x 5 IRT o4 fEigsH K
DEELHEL, RFCZOBOEERORTEE
BEFREEL, SEBAHICRNTX Y IEFITEW
WiES z s, PWDV oz bizb 3
L#x bz, Hanrath 520 0 E%EEIER
KIEFMEOUELR—FHREELOND D, L
SME O FRIE BREE 2 EF OTFE, /hE 2B EE
W2z Lick 2BREORELEN» S, FFFED
BEoEFBEEEICBVYTEL TV 5.
Verapamil {Z1fi E D& F 3 X UREE D negative
inotropic action % "L, [RIRHCER LRILERIE
HEOWE ¥ - AR Shiz. HEEH#ED
BEL, DH~OEBESHRECBMENKT 2L
2k o TR sh 3 afterload DRMGEHE MBI
LTW3. X5 coronary vascular tone D
LEHLT, LBERCE 3 R ZONETE
mo%E LFsh 3. L LILEQEKT, ¥
#2b b afterload OB ZEEEE TH v, relaxation
Bro filing oEZOESE T LAHFS
nigv. Nayler 620l T3 L <, LHD
relaxation ofEE X Catt KFFOERFICLBZZ L
25, verapamil IZX BLIEHIEE 0 E 3,
HCM ofpaiEr ~nr <o Catt oLFRE~O
EENDRICL D LOEXDBRYTHBY.

& #

BERELLMEE 12 flic verapamil 10 mg ¥4
L, JEBMMREIC TZ0RERRERFI L.

1) DAgEEe <, BRROLEGEEOET
&Ll

2) Systolic time intervals <ix ET, 4ET i
75{k 72 {, PEP, 4PEP, PEP/ET 3R mML,
mean VCF 3{EF Lz L X v, EEEF @ negative
inotropic action AR EH .

3) Isovolumic relaxation time DEHER X U
FE SR REAL BB O3 b h, relaxation I3
T o filling OBEIFBH bz,
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Catt #HiA|D 1 > TH 5 verapamil DfEKE
DFRIE O ILHERE, 38 X O ILIREHENE, T re-
laxation ~o FhEE K7z, T ERELMEE
24], EXREI0fIcHs. Lza—K, L
EX, BRI 8 X 00LMBIK % verapamil
10 mg #5471, #5454, 104y, 155
& L.

Verapamil £ 54, ORI RETH -7,
IHER ML R & bIREEIR T Lz, EEETE
systolic time intervals, +7b% ET, 4ET,
PEP, 4PEP, PEP/ET, #JX ¢ mean VCF iz
verapamil IZX 3 FE R Bl E e s b oz,
7eliZl, dET 3#% 5 5 H3g%IcBEERE 2R L 72
Relaxation time ) L T KEIARFEASYT (I12) X
h BiEFRTRE R OfEEER (D) % T Ia-D kg
M, BXov la XyLkmsHo O A To
(IIa-O) iz ERHEH R FHEM zh 2 h
58+5, 123+16 msec Th »7c. EEELBETIEY
BAR#EEE (PWDV) 3 128+10 mm/sec T
bole. EREHTRING ORISR X OBE R
verapamil 2 & W L 22T oo 7.

—7%, BRELHECEF T ET, 4ET i3
verapamil 2 Y RNETH o723, PEP, 4PEP
35104y, ISHCERELE. #5154
izix PEP/ET 3 #8fnL, meanVcF 3{EFL
7o. EFREBL HEELTOBER T (11a-D)
mefl, (11a-O) WERAS & b I EHI CHZIER
L, #h®h 92+21, 190+28 msec TH - 7-.
%7c PWDV QEHER X v BE L, 86+18
mm/sec T »7z. Verapamil 5.4, “hso
R AEREICEREL, PWDV @< -7z,

Zh o oRERIE verapamil HUREEAMELHE
RAEFL, LDENERZELBVTIHEIEHS
H, FRBRBLLAEDKAE L &h 3 relaxation
DEELHET I LR L.

IEAMLFEEICBIT BRT I NOBE
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