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Effects of the Bradycardic Agents, Alinidine and
Falipamil on Atrio-ventricular Conduction

Masayoshi TAKEDA

Department of Medicine (Neurology), Shinshu University School of Medicine
(Director: Prof. Nobuo YANAGISAWA)

Effects of the bradycardic agent: 1) the newly synthesized agents, alinidine and falipamil (AQ-A
39), 2) acetylcholine (ACh), carbachol (CCh), adenosine and nicorandil, 3) verapamil and 4) procai-
namide and lidocaine, on atrio-ventricular conduction were investigated using the self-perfused AV
nodal preparation of the open-chest, anesthetized dog. When the drugs were selectively administered
into the AV node artery, no changes occurred in the sinus rate and arterial blood pressure. Falipamil
prolonged the atrio-ventricular conduction time (AVCT) dose-dependently but alinidine did not change
it significantly. Alinidine and falipamil significantly suppressed CCh-induced prolongation of the AVCT
but not that induced by adenosine. These results suggest that alinidine plays a minor role in AV
conduction and that a muscarinic receptor blocking effect of alinidine and falipamil may secondarily
attenuate their negative dromotropic effects in the in sitx dog heart. Although nicorandil and pro-
cainamide did not change the AVCT significantly, ACh, CCh, adenosine, verapamil and lidocaine
induced negative dromotropic effects dose-dependently. The His bundle electrocardiogram revealed
that all AV blocks occurred between the atrium and the His bundle (A-H block). The order of AVCT
prolongation was CCh>ACh>verapamil>lidocaine >adenosine> falipamil >> alinidine > nicorandil > pro-
cainamide. In the isolated, blood-perfused dog atrium, each drug induced a dose-related negative
chronotropic effect. The order was CCh>ACh>»verapamil>adenosine >falipamil=alinidine=lidocaine
>nicorandil=procainamide. This different order of potency in inducing negative dromotropic and
chronotropic effects suggests different effectiveness of the drug in changes in pacemaker activity and
AV conductivity. Shinshu Med. J., 36 : 556—72, 1988
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Fig. 1 Schematic representation of in situ canine atrio-ventricular (AV) node pre-
paration and diagram of perfusion system. Abbreviations: RA, right atrium;

RV, right ventricle; LV, left ventricle; SVC,

superior vena cava; IVC,

inferior vena cava; CS, coronary sinus; RCA, right coronary artery; LCX,
left circumflex artery; AR, atrial rate; AVCT, AV conduction time; VR,
ventricular rate; SBP, systemic blood pressure.
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Table 1 Characteristics of the canine AV
node artery

Type A B
AVNA AVNA
LCX 2 s Lex .M.\m/_i.
Schema 7{ \)}

PDA PliA
fradence | 8% (1=12) | 52% (a=13)
Diameter

(mm) 0, 77+0. 08 0,720, 07
Flow (ml/min) 9.92+1.70 8.85+0.93

Abbrevietions : AVNA, AV node artery; LCX,
left circumflex artery; PDA, posterior descend-
ing artery.
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Effects of the pacing rate on AV
conduction time (AVCT) in five dogs
whose sinus nodes were destroyed.
The right atrium was paced at a
rate of 60heats/min to 200 beats/
min. The pulse duration of the sti-
muli was 2 msec, and the voltage was
adjusted to twice the threshold for
pacing. At a rate of 190 beats/min,
Wenckebach periodicity was induced
in two dogs (asterisk). At a rate
over 200 beats/min, second-degree
AV block was induced in all dogs.
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Fig. 3 Effects of carbachol (CCh, 0.01-0.3 #g) injected into the AV node arery on
AYV conduction time (AVCT), atrial rate (AR), ventricular rate (VR) and
systemic blood pressure (SBP) in an anesthetized, open-chest dog heart.
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Fig. 4 Effects of carbachol (CCh, 0.1 and 0.3ug) injected into the AV node artery
on A-H interval in His bundle electrocardiogram in an anesthetized, open-

chest dog heart.
Abbreviations:

AVCT, AV conduction time; RV, right ventriculogram; HBE,

His bundle electrocardiogram; A, A spike; H, H spike; SBP, systemic blood

pressure.
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Fig. 5 Effects of alinidine (3000 pg) injected into the AV node artery on AV conduction time
(AVCT) in an anesthetized, open-chest dog heart. Abbreviations are as in figure 3.
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Fig. 6 Effects of falipamil (30-
3000 pg) injected into the AV
node artery on AV conduction
time (AVCT) (upper panel) and
on A-H interval in His bundle
electrocardiogram (lower panel)
in an anesthetized, open-chest
dog heart. Abbreviations are as
in figures 3 and 4.
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Fig. 7 Effects of alinidine (300 ug) on carbachol
(CCh, 0. 1pg)- or adenosine (300ug)-induced
prolongation of AVCT (upper panel) and
those of falipamil (300 pg) on carbachol
(CCh, 0. 1-0. 318)- or adenosine (100-300ug)-
induced prolongation of AV conduction
time (AVCT) (lower panel) in the anes-

thetized, open-chest dog heart. Vertical
bars show SEM.
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TFig. 8 Effects of acetylcho-
line (ACh, 0.1-3pg) injected
into the AV node artery on
AV conduction time (AVCT)
(upper panel) and on A-H in-
terval in His bundle electro-
cardiogram (lower panel) in
an anesthetized, open-chest
dog heart. Abbreviations are
as in figures 3 and 4.
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Fig. 9 Effects of adenosine
(3-1000 ng) injected into the
AV node artery on AV con-
duction time (AVCT) (upper
panel) and on A-H interval
in His bunble electrocardio-
gram (lower panel) in an
anesthetized, open-chest dog
heart. Abbreviations are as
in figures 38 and 4.

Fig. 10 Effects of nicorandil
(1-10 mg) injected into the
AV node artery on AV con-
duction time (AVCT) in an
anesthetized, open-chest dog
heart. Abbreviations are as
in figure 3.
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Fig. 11 Effects of verapamil
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AV node artery on AV con-
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i

anesthetized, open-chest dog
heart. Abbreviations are as
in figures 3 and 4.
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Fig. 12 Effects of procainamide (300-3000ug) injected into the AV node artery on AV conduction
time (AVCT) in an anesthetized, openchest dog heart. Abbreviations are as in figure 3.
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Fig. 13 Effects of lidocaine
(100-3000 #g) injected into
the AV node artery on AV
conduction time (AVCT)
(upper panel) and on A-H
interval in His bundle elec-
trocardiogram (lower panel)

open-

tions are as in figures 3 and
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Fig. 14 Dose-response curves of changes in AV conduction time (AVCT) for alinidine,
falipamil, carbachol (CCh), acetylcholine (ACh), adenosine, nicorandil, vera-
pamil, lidocaine and procainamide injected into the AV node artery in the
anesthetized, open-chest dog heart. The control value of AVCT and atrial
rate were 99.1+1.5 (mean4SE) msec and 134, 7+3.2 beats/min, respectively.
The solid lines indicate responses to each drug administration within a range
of first-degree AV Dlock. The broken lines indicate an increase in AVCT
when AV conduction recovered from higher degree AV block to 1:1 AV
conduction (first-degree AV block). The fractional numbers above the broken
lines mean the incidence of higher AV block. Each point represents the mean

value and vertical bars show SEM.
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Dose-response curves of decreases in atrial rate for alinidine, falipamil,
carbachol (CCh), acetylcholine (ACh), adenosine, nicorandil, verapamil,
lidocaine and procainamide injected into the sinus node artery in the
isolated, blood-perfused dog atrium. The control atrial rate was 103.8
+1.8 (mean=+SE) beats/min. Each point represents the mean value and

vertical bars show SEM.
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