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20 ABSTRACT
Background. Myocardial iron storage along
with the secondary cardiomyopathy is an
unavoidable problem in thalassemia patients
and remains the most common cause of death.
. Conventional treatment for the heart failureis
carvedilol helpful but still unsatisfactory. Carvedilol, a
"third generation” 13 blocking agent that at

carvedilol



therapeutic doses blocks al three adrenergic
receptors, with arank order of potency of g >

a, > .. Because of its a-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 asa
strong antioxidant. Since increased levels of
redox-active iron with free radical production
may be the mechanism of tissue damagein
thal assemia patients, we hypothesi ze that
carvedilol will be helpful for the thalassemia
patients, by the attenuation of enhanced
sympathetic activity as well as the attenuation
of free radical damage in iron-loaded hearts.
Methods. The direct modification by various
interventions on cardiac conduction system
was performed by intracardiac recording and
stimulation in isolated, Langendorff perfused
hearts. The and proarrhythmic potential was
assessed by the incidence of
ischemia/reperfusion arrhythmias  after
various interventions.

Results. Carvedilol may directly shorten
progressively the conduction through the AV
node as well as the ventricular refractory
period (1.5 and 4.5 nM). However, theses
changes were irreversible. As to the
conduction through the atrial, His-Purkinje
system and their refractoriness were not
significantly ~ modified by  carvedilol
Intracellular iron-load by co-addition with
pyrithione 10 M might significantly prolong
the basic cycle length, shorten the
wenckebach cycle length and the ventricular
effective refractory period. Furthermore, the
addition of carvedilol failed to convert these
changes. Extracellular iron-load induced by
co-addition of the ADP and Fe might prolong
the basic cycle length and the conduction
through the AV node (AH interva).
Carvedilol can modestly convert the
ventricular  tachyarrhythmias induced by
ischemia-reperfusion. At 1.5 nM and 4.5 iV,
carvedilol could covert half of the reperfusion

arrhythmias. Pretreatment by carvedilol (1.5
or 4.5 nM) could decrease the incidence of
reperfusion arrhythmias from 100% (5/5) to
81% (9/11).

Conclusions. Direct electropgysiological
effects of carvedilol and the potential of
ameliorating ischemia-reperfusion
arrhythmias had been documented. Acute
iron-load may alos alter the
elctrophysiological properties of the heart.
However, carvedilol could not convert these
changes.

The fate of thalassemia magor patients has
substantially been improved during the past
15 years following the introduction of high-
controlled regimens of blood transfusion and
chelation therapy.: However, myocardid
iron storage is still unavoidable and remains
the most common cause of death (63%).23 At
the end stage, patients are usually die of
intractable heart faillure and sudden
(arrhythmic) death. Such thalassemia-related
cardiomyopathy heart is characterized by
predominant diastolic dysfunction in the early
stage and by systolic dysfunction in the late
stage.#¢  Our previous study has found that
prognostic values of the left ventricular
diastolic index.6 Furthermore, the coexistence
of pulmonary bed alteration may lead to right
ventricle surcharge and aggravate the heart
faillure. Conventiona treatment for the heart
failure in thalassemia-related cardiomyopathy
include: digoxin, diuretics, and angiotensin
converting enzyme inhibitor. However, the
result is still unsatisfactory.1

Carvedilol, a "third generation" (&
blocking agent that at therapeutic doses
blocks all three adrenergic receptors, with a
rank order of potency of 3 >a, > R,.” 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.s
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.>-12

Our previous observation in thalassemia
patients has indicated the prognostic values of
echocardiography, including the diastolic and
systolic parameters.6 The heart failure may be
improved by conventional medications, but
the heart failure progressed. Since increased
levels of redox-active iron with free radica
production may be the mechanism of tissue
damage in thalassemia patients, we propose
that carvedilol will be helpful for the
thalassemia patients, not only by the
attenuation of enhanced sympathetic activity
but aso the attenuation of free radical damage
iniron-loaded hearts.

1. Direct electrophysiological effects
A). Carvedilol:
Carvedilol can cause progressively
shortening of the conduction through the
AV node. The ventricular refractory
period was also significantly shortened
(2.5 and 45 nM). However, theses
changes were irreversible. (Table 1) As
to the conduction through the atrial, His-
Purkinje system and their refractoriness
were not significantly modified by
carvedilol
B). Intracellular iron-load: Intracellular
iron-load by co-addition with pyrithione
10 nM had been shown that the
intracellular Fe load may significantly
prolong the basic cycle length, shorten the
wenckebach cycle length and the
ventricular effective refractory period.
Furthermore, the addition of carvedilol
failed to convert these changes.
C). Extracellular iron-load: Extracellular

iron-load was induced by co-addition of
the ADP and Fe. The results showed that
the  extracellular  iron-load  may
significantly prolong the basic cycle
length and the conduction through the
AV node (AH interval).

2. Antiarrhythmic effects
reperfusion model)
A). Carvediolol: Carvedilol can
modestly  convert the  ventricular
tachyarrhythmias induced by ischemia
reperfusion. Carvedilol at 0.5 M failed
to convert the tachyarrhythmias , at 1.5
nM, carvedilol converted one out of two
induced tacharrhythmias and at 4.5 nM
carvedilol could only convert 3 out of 6
induced ventricular tachyarrhythmias.

B). Pretreatment by carvedilol (1.5 or 4.5 M)

could decrease the incidence of reperfusion

arrhythmias from 100% (5/5) to 81% (9/11)

(No statistical significance).

(Ischemia

Direct electrophysiological effects had been
well shown in this study. However, the
antiarrhythmic  efficacy was only fair.
Pretreatment with carvedilol provided the
hearts only weakly against the development of
ischemia-reperfusion  arrhythmia. Acute
celular  iron load ma dter the
elctrophysiological properties of the hearts.
However, carvediolol failed to modify these
changes. These data suggested a modest weak
direct antiarrhythmia efficacy of carvedilol
other than its beta-blocking activities. The
effects of acute iron load could not be
prevented by carvedilol. Whether carvedilol
may protect the hearts from chronic iron load
remained unanswered. Further investigation
is mandatory.
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