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Summary

The possible chronotropic and arrhythmogenic effects of newly-developed oral inotropic agents
were studied in 60 patients with idiopathic dilated cardiomyopathy (NYHA class II~IV). Changes in
heart rates and the incidence of arrhythmias were evaluated using ambulatory electrocardiography.
Denopamine 30 and 60 mg (8; agonist), xamoterol 200 and 400 mg (B, partial agonist) and OPC-8212
60, 90 and 120 mg (non-catecholamine) were sequentially administered for 10+2 months.

Denopamine slightly increased heart rate throughout the day. Denopamine 60 mg caused exces-
sive tachycardia in patients with atrial fibrillation, and could be used without digoxin. With xamote-
rol, maximum heart rate decreased during the daytime, while heart rate increased at night. Xamo-
terol was highly effective in patients with atrial fibrillation who not only had excessive tachycar-
dia during exercise but marked bradycardia at night. Xamoterol increased the severity of heart
failure in two patients who belonged to NYHA class IV, whose heart rates at rest had exceeded
100 beats/min. OPC-8212 did not affect heart rate, and was considered an ideal inotropic agent. None
of these agents aggravated arrhythmias or caused sustained ventricular tachycardia.

It was concluded that not only the severity of heart failure but the chronotropic and arrhythmogenic
effects should be considered when choosing inotropic agents.
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Fig. 1. Daily heart rate profiles with the administration of denopamine (30 mg) in patients

with normal sinus rhythm.

Heart rate increases at 8~10:00, 13~15:00 and 21~23:00, i.e., 1~3 hours after receiving
denopamine, when its blood concentration is relatively elevated.
MAX =maximum heart rate; AVE=average heart rate; MIN=minimum heart rate; NSR=

normal sinus rhythm.
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Fig. 2. Daily heart rate profiles with the administration of denopamine (60 mg) in patients
with atrial fibrillation.

All the patients represented in this figure received digitalis and denopamine.
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Fig. 3. Daily heart rate profiles with the administration of xamoterol (400 mg) in patients
with normal sinus rhythm.

Maximum, average and minimum heart rates increase from 23:00 to 7:00. Maximum heart rate
decreases significantly during the daytime, indicating that xamoterol prevents excessive tachycardia

during exercise.

— 758 —



DREIEMLLLHES M.

DEMEPIT I IRRRAICH~, FERFERFOL
HEBEALTEHEIKE S, BFROBEEEL, &
INOFEEE R A o /2. Xamoterol #5iz X Y &
MoK, ¥, R/ 5~8 L [ 8
Lz (Fig. 4). BEOB/MHEEEL LR
LoD, BROLIAEN 120~130 / 28 x 2546
i, ODHEOEME IR+ 50RBRS h k.
LERASHICI 1T 2 0 MR ELIERE, RFEE
FlXovELILST.

KRR DEH 2 RAR & BFEFTERFOE L WERE
O LEME 1 BITIE, PXFZY R0RICE B
PIXHEETH - . Xamoterol HEIZX VEL N
FENR, WRAREIER LR SER bBREL 2.

3. OPC-8212

AFAss (Fig. 5) <13 60mg H#ERICE/,
SEHL AT 1~4 DIARREE o BREE 2 A RS
e, BETEhhrolc. BEHRED 120mg

(Af, n=7)
1507 (Xamtoterol 200mg)

Heart rate (beats/min)

LW ORLIEORR

FCEAZHEELTY, LK ERELEDHZ
Rieh ot

2. RERIZBXZETH

L DEMERs I

stRH O LEEHSMEO S X Y, 24 BEfET
1,000 L oo gl &, 1,000 BLF 0 5E 4] & i< 4
i, SEHOHIMNER L DETHRR L.

1) Denopamine (Figs. 6, 7) : 5t FE# 1,000 3/
(24 p5[8) LLF R T, 1,000 3L o #Eim
Bohkdoic. B 1,000 3 / (24 B:RE) UL
DIEFITIE, 4ELLEORINE B IAERIZ 22 2
otz 1T LEERIIMRAEE Y 83% LA ERD
L, BEER LI

2) Xamoterol (Fig. 8): xfFE#j 1,000 #H{LLF
DEF OB T, 2 Fic 1,000 LLED #NE 3R
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Fig. 4. Daily heart rate profiles with the administration of xamoterol (200 mg) in patients

with atrial fibrillation.

The stabilizing effect of xamoterol on heart rate is more marked in patients with atrial fibrillation

than in those with normal sinus rhythm.
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Fig. 5. Daily heart rate profiles with the administration of OPC-8212 (60 mg) in patients

with normal sinus rhythm.

OPC-8212, a non-catecholamine inotropic agent, does not significantly affect the daily heart rate

profile.
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ABFZEHRE T, LARI 26, R 2HEFE
Bz, ODALE2HIFVWFHhE NYHA IV g
BRI E BASA LEHIT, ZOPNERE, 1) denopa-
mine ¥5RAA%E I ExcEEL, 15 » Bk
BRNBEL, 3LV 2) OPC-8212 psate III BE
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Fig. 6. Changes in the number of ventricular
premature beats with the administration of
denopamine.

The patients were categorized in 3 groups according
to the number of ventricular premature beats during the
control period: (a) less than 100 beats/day, (b) from
100 to 1000 beats/day and (c) more than 1000 beats/
day. Numbers indicate the differences between the
control and therapeutic periods.

VPB=ventricular premature beats.

E #

3E4E B % & h 7z phosphodiesterase [f % 28
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_class vV v I I I I I v

Fig. 7. Time course of NYHA class and the
number ot ventricular premature beats in pa-
tients with long-standing denopamine admini-
stration.

Denopamine improved the clinical conditions from
NYHA class IV to class II. Despite the increment of
denopamine, ventricular premature beats decrease.
Ventricular premature beats, however, increase in
accordance with the exacerbation of heart failure.

NYHA=New York Heart Association; VPB=
ventricular premature beats.
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Fig. 8. Changes in the number of ventricular
premature beats with the administration of
xamoterol.

0PC-8212
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Fig. 9. Changes in the number of ventricular
premature beats with the administration of
OPC-8212.
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stimulant (Z@MERICRE T ZEABOIEL LT
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BENIZ O IRFE IR Z % 23, B, B2 recep-
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ODIEEIER DR R 5 AR b 5.

Denopamine, xamoterol 1 & %,z B; receptor
BREOEH W EXbh, = oNEERREE
RIBERRZS 0B 0 76%, 43% < b 5 (Fig.
10)2®. Denopamine % full agonist |z v ZK#E
VEf ¥ Y, BE#EE T isoproterenol (258w
DIRFESIME R+ & Sh T2, Xamoterol
ix By partial agonist T3 ¥, M#EH o catechola-
mine BEIMENHAITIITHOHKEE L LH<.
Catecholamine ¥EEAE < 725 L, receptor %
H#LLTWB e, Ao catecholamine off
FHaE¥fIL, blocker ¥ LTi<. LkdoT%
IR L OBWHETILDIES 28R L, ML
VIEB) D IRFIC I DI & M+ 5%, OPC-
8212 3z L R4 v, non-catecholamine FZ D
MOLKTH L. FRABFIVWEZHALATERY
B, TNLE v FE—SEELHMICR T 3 ERT
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100 Isoproterenol 100
Cardiac cAMP
Stimulation Stimulation
(% in vivo) (% in vitro)
IC1 119033 80
Denopamine
60 ICI 12211 60
Prenalterol
Corwin
40 Pindolol 0
20 Practolol \ 20
10 Acebutolol k 10
0 Propranolol 0

Fig. 10. Intrinsic sympathetic activity of beta
adrenoceptor agonists (Opie L, et al.: The heart,
Grune & Stratton, London, 1984. pp 270-271).
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