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ABSTRACT
Background. We have identified the compound,
liriodenine, to possess an antiarrhythmia
potential and a positive inotropic effect.
Methods. The direct modification by various
interventions on cardiac conduction system was
performed by intracardiac recording and
stimulation in isolated, Langendorff perfused
hearts. The changes were measured in the hearts
isolated from rats and rabbits.
Results. The changes of the electrophysiological
parameters after liriodenine were determined in
10rats. At low concentrations, 0.3to 1 nM, the
cardiac conduction and the refractoriness of the
cardiac conduction system were not
significantly altered by liriodenine. At higher
concentrations, 3 and 10 M, liriodenine could
significantly prolong the conduction over the
heart, including the intratrial conduction (SA
interval), atrioventricular conduction (AH
interval), conduction over the His-Purkinje
system (HV interval). The refractory period of
the atrioventricular nodal, His-Purkinje system
and ventricular tissue were also significantly
prolonged. But, the sinus cycle length and the
atrial refractory period were not changed.
However, ventricular tachyarrhythmias could be
induced by ventricular extrastimulation at 3 nivi
(onerat) and 10 M (4 rats) liriodenine infusion.
In the ischemia-reperfusion model, liriodenine
could convert the reperfusion ventrciualr
arrhythmiawith an ECs of 0.3 nM.
Conclusions. After the delineation of the
inhibitory effects of liriodenine on the ionic
currents (Ina, Ica, lto, and lk1) inisolated rat
ventricular myocytes, the electrophysiological
study in Langendorff-perfused isolated rat
hearts defined its electrophysiological
modulation by drugs. Liriodenine at low
concentrations could effectively convert the
reperfuion arrhythmias, but at high
concentration that 30 folds higher than the ECsg
for conversion of the reperfusion arrhythmias
might induce ventricular arrhythmiavia

extremely prolonged centrciuar refractoriness
and QT intervals.

Medical treatment for the heart failure
usually include: digoxin, diuretics, angiotensin
converting enzyme inhibitor and
phosphodiesterase. In recent years, research has
been directed toward the understanding of the
pathological mechanismsinvolved in the
progression of congestive heart failure. Much
of this research has focused on the various
neuroendocrine systems that are activated in this
syndrome and the roles they play in the
progression of congestive heart failure. The
activation of neurohumoral pathways which
lead to peripheral vasoconstriction and then
enhances the afterload. Furthermore, the down-
regulation of 3-receptor in the presence of
chronic heart failure and the possible
"catecholamine cardiotoxicity” prompted the
rational of [3-blocker for chronic heart failure.
Several recent multicenter double blind,
placebo-controlled clinical trials have proved
the clinical benefits of carvedilol, a"third
generation” [3-blocking agent. Carvedilol, at
therapeutic doses, blocks all three adrenergic
receptors, with arank order of potency of b
>a1 > bo. Because of itsa blocking effect,

carvedilol is amoderate vasodilator on acute
administration and therefore has agood initial
tolerability in patients with heart failure.
Besides, carvedilol has been shown as a strong
antioxidant. Clinical benefits have been well
documented in patients with chronic heart
failure from severa multicenter clinical trials
and hence carvedilol had been approved for the
treatment of heart failure.

In our team, we have identified severa
novel compounds derived from natural alkaloids
which possess adequate positive inotropic
effects and antiarrhythmia efficacy. The
positive inotropic effect isindependent of
adrenergic stimulation and is attributed to the
relative degree inhibition of ltg and Icg. The



ionic current inhibition include mainly the Iy,
INg and partly Icg. Viatheinhibition, the
electrophysiological properties of the cardiac
conduction system are modified and
consequently may terminate the arrhythmias.
Therefore, such compound will be potential
drugs for the treatment of arrhythmia and heart
failure. However, based on the clinical
experiences that the differential blocking effects
on various sympathetic receptors, such as
carvedilol, provide chronic benefits for heart
failure. Our further aim for such drug
development will be the modification of these
compounds to contain the structure bone with
various o and 3-receptor blockade and
optimally antioxidation effects. Then, we may
have the chance to obtain the ideal novel
anticongestive drug; acutely and chronically
positive inotropic and antiarrhythmic.

After theinitia testsfor the positive inotropic
effects by muscle-strip experiment and
neurotransmitters blocking assessment, the
index compound, liriodenine, had been
identified.

We have identified the compound,
liriodenine, to possess an antiarrhythmia
potential and a positive inotropy. Thisthird-
year project sought to determine the direct
electrophysiological modulation in isolated
Langendorff perfused hearts.

Methods. The direct modification by various
interventions on cardiac conduction system was
performed by intracardiac recording and
stimulation in isolated, Langendorff perfused
hearts.

Results. The changes of the

electrophysiologica parameters after liriodenine
were determined in 10 rats. At low
concentrations, 0.3 to 1 nM, the cardiac
conduction and the refractoriness of the cardiac

conduction system were not significantly atered
by liriodenine. At higher concentrations, 3 and
10 M, liriodenine could significantly prolong
the conduction over the heart, including the
intratrial conduction (SA interval),
atrioventricular conduction (AH interval),
conduction over the His-Purkinje system (HV
interval). Therefractory period of the
atrioventricular nodal, His-Purkinje system and
ventricular tissue were also significantly
prolonged. But, the sinus cycle length and the
atrial refractory period were not changed.
However, ventricular tachyarrhythmias could be
induced by ventricular extrastimulation at 3 mivi
(onerat) and 10 M (4 rats) liriodenine infusion.
In the ischemia-reperfusion model, liriodenine
could convert the reperfusion ventrciualr
arrhythmiawith an ECs of 0.3 nM.

Liriodenine, an aporphine drivative isolated
from the plant Fissistigma glaucescens,
possessed sel ective M3 muscarinic receptor
antagonistic activity in guinea-pigsand in
canine tracheal smooth muscle cells. Inisolated
rat ventricular myocytes, liriodenine could
inhibit the |Na( [Cs50=0.7 nM ), |Ca (|C50: 2.5

nM ) and ItO(IC50: 2.8nM ) and |K1. As

compared to quinidine, the degree of inhibition
on INg by liriodenine was higher. In
Langendorff perfused hearts, liriodenine can
slowed down the cardiac conduction through the
whole cardiac tissues. The refractoriness of
cardiac tissue was increased and the changes
were greatest were found in the ventricular
tissue. Ventricular tachyarrhythmias may be
induced at highest test concentration. The
safety range needs to be defined in further
studies.
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