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ABSTRACT

Background. We have identified the
compound, thalidoporphine, to possess an
antiarrhythmia potential and a low negative
inotropy.

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 norma  and
cardiomyopathic hamster.

Results. As compared to the normal hamster,
the faling heart isolated from the
cardiomyopathic hamster showed significantly
prolongation of the conduction through the
AV node as well as the refractoriness of the
AV node (AH interval was 44+3 in normal
and 56x4 ms in the faling hearts. The
Wenckebach cycle length was 149+9 ms in
normal and 195+13 ms in the failing hearts).
Pretreatment by thalidophorphine (4.5 ng/day)
improved the conduction. The AH interva
was shortened to 48+2 ms and the
Wenckebach cycle length was shortened to
176£6 ms. There was no significant
differences in the conduction and refractory
period of the atrial and ventricular tissue
between the normal and heart failure hamster.
However, pretrestment by thlidophorine
would increase the atrial refractory period.
(the atrial effective refractory period was
45+3 in normal, 41+4 in failing hearts and
54+7 ms in the thlaidophorine group). No
arrhythmia could be induced by programmed
pacing in any of the 3 groups. However,
thlidoporphine  still  could prolong the
conduction through the AV node, the

refractory period of the atrial and ventricular
tissue dose-dependently in both norma and
failing hearts of cardiomyopathic hamsters.

Conclusions. Faling heart of the
cardiomyopathic hamster was characterized
by a prolongation of conduction and refractory
period of the AV node, which could be
improved by pretreatment by thlidoporphine.
Nonetheless, thalidoporphine could prolong
the AV conduction and refractory period of
the atrial and ventricular period of the
cardiomyopathic hamster and normal hamster.

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 mechanisms involved 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 neurohumora pathways which
lead to peripheral vasoconstriction and then
enhances the afterload.  Furthermore, the
down-regulation of [3-receptor in the presence
of chronic heart faillure and the possible
"catecholamine cardiotoxicity" prompted the
rational of f3-blocker for chronic heart failure.
Severa 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 al three adrenergic
receptors, with arank order of potency of b,
>a, > b,. Because of its a, blocking effect,

carvedilol is a moderate vasodilator on acute
administration and therefore has a good 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 several multicenter
clinical trials and hence carvedilol had been
approved for the treatment of heart failure.

In our team, we have identified several

novel compounds derived from naturd
akaloids which possess adequate positive
inotropic effects and antiarrhythmia efficacy.
The positive inotropic effect is independent of
adrenergic stimulation and is attributed to the
relative degree inhibition of |, and I, The
ionic current inhibition include mainly the | ,
I, and partly 1. Via the inhibition, the
electrophysiological properties of the cardiac
conduction system ae 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 a and & blockade and optimally
antioxidation effects. Then, we may have the
chance to obtan the idea novel
anticongestive drug; acutely and chronically
positive inotropic and antiarrhythmic.
After theinitial tests for the positive inotropic
effects by muscle-strip experiment and
neurotransmitters blocking assessment, the
index compound, thalidophorphine, had been
identified.

We have identified the compound,
thalidoporphine, to possess an antiarrhythmia
potential and a low negative inotropy. This
second-year project sought to determine the
direct electrophysiological modulation in
normal and failing hearts of the hamster.

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 norma  and
cardiomyopathic hamster.

Results. As compared to the normal hamster,
the faling heart isolated from the
cardiomyopathic hamster showed significantly
prolongation of the conduction through the
AV node as well as the refractoriness of the
AV node (AH interval was 44+3 in normal
and 564 ms in the faling hearts. The
Wenckebach cycle length was 149+9 ms in
normal and 195+13 ms in the failing hearts).
Pretreatment by thalidophorphine (4.5 ng/day)
improved the conduction. The AH interval
was shortened to 48+2 ms and the
Wenckebach cycle length was shortened to
176£6 ms. There was no signifcant
differences in the conduction and refractory
period of the atrial and ventricular tissue
between the normal and heart failure hamster.
However, pretreatment by thlidophorine
would increase the atrial refractory period.
(the atrial effective refractory period was
45+3 in normal, 41+4 in failing hearts and
54+7 ms in the thlaidophorine group). No
arrhythmia could be induced by programmed
pacing in any of the 3 groups. However,
thlidoporphine still  could prolong the
conduction through the AV node, the
refractory period of the atrial and ventricular
tissue dose-dependently in both norma and
failing hearts of cardiomyopathic hamsters.

Failing heart of the cardiomyopathic
hamster were characterized by a prolongation
of conduction and refractory period of the AV
node. This may be related to altered Icaand lio
in the failing hearts. However, such changes
could be improved by pretreatment by
thlidoporphine.  However, thalidoporphine



could directly prolong the AV conduction and
refractory period of the atrial and ventricular
period of the hearts isolatedfrom
cardiomyopathic hamster and normal hamster.
The diverse effects between the pretreatment
and treatment with thalidoporphine need to
further clarified. The possibility of adrenergic
modulation or antioxidant effects is suspected.
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