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ABSTRACT The anti-arrhythmic properties of
naltrexone were evaluated by an anti-arrhythmic
screening test wusing the isolated ischaemic
perfused rat heart preparation. The maximal
anti-arrhythmic effect of nalirexone was attained
60 min after its administration and the potency
based on cardiac anti-arrhythmic protection
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(CAP)5, was 750 nmol/heart with 959% confi-
dence limits of 674-836 nmol/heart. The time
required to reach the maximal response and
the anti-arrhythmic potency were much longer
than and comparable to that of naloxone,
respectively.
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There is substantial evidence suggesting
that endogenous opioid peptides may be
involved in cardiac arrhythmogenesis‘".1t is
suggested therefore that opiate antagonists
may be used as anti-arrhythmic agents.
Naloxone, being the first pure opiate antago-
nist and most commonly used, was naturally
the first one to be considered. Its anti—
arrhythmic potency was determined with a
screening test using the isolated ischaemic
perfused rat heart preparation developed
by us®, It was found to be comparable
to those of the prototype anti-arrhythmic
agents, namely, lidocaine, quinidine and
propranolol®, However, naloxone is short-
acting with a ty in human of about 1 h*
and is easily degraded when administered
orally. Naltrexone, another pure opiate
antagonist with a much longer t; of 3.9-
10.3 h, is more resistant to enzymes in the
liver and is twice more potent than naloxone
in stopping the development of heroine
dependence in humans¢®’, It is therefore of
interest to determine the anti-arrhythmic
potency of naltrexcne and compare it with
that of naloxone.

MATERIALS AND METHODS

The screening test using the Langen-
dorff techniques in the isolated rat heart
preparation described previously by us®’was
employed. Female Sprague-Dawley rats of
210230 g were used. The rat was decapi-
tated and the heart mounted within 3 min,
The heart was perfused with Krebs—Ringer
solution at pH 7.4. The perfusion pressure
and rate were about 13.3 kPa (10 mm Hg)
and 6-8 mil/min, respectively. The heart
was kept at 31-32°C. Electrocardiagrams
were monitored throughout the expcriment
with a positive electrode hooked at the apex
of the heart and a negative electrode at the
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fusion, Previcus studies bave shown that
ventricular fibrillation(VF) usually occurred
2-15 min after reperfusiont®’, Naltrexone
(DuPont) dissolved in Krebs-Ringer solution
was injected via an aorta cannula within 1
min after VF had occurred, The volume
and rate of injection were 20 pl and 1 min,
respectively. In the control group 20ul of
Krebs-Ringer solution was injected. The
doses of naltrexone were 529, 1587, 3175
and 4762 nmol/heart.

We have also employed the same
method in evaluation of the anti-arrhythmic
potency as described previosuly®’. It was
considered to have cardiac anti-arrhythmic
protection (CAP) if VF was converted into
sinus rhythm after drug administration. The
time course of changes of CAP of the
naltrexone at different doses were analysed
and the times of maximal CAP determined.
It was 60 min after medication(see Result).
A regression line showing the relationship
between maximal CAP and doses was also
determined by the least square fit analysis
with each dose on regression point repre-
senting data from 10 hearts,

RESULTS

Figure 1 shows the time course of
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aorta. Fig 1. Time course of changes of conversion of
ventricular fibrillation to sinus rhythm after
administration of naltrexone to the isolated heart,
n=10 rat hearts for each dose,

Immediately after mounting, perfusion
was stopped for 10 min followed by reper-
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changes of CAP of naltrexone at different
doses. The CAP increased with time and
rcached a plateau at ) min after adminis-
tration of the drug. The response at 60 min
was considered as the maximal CAP and
used later in the analysis of dose—response
relationship.

Figure 2 shows the dose-response
(maximal CAP) relationship. The maximal
CAP of naltrexone at a dose 4762 nmol/
heart was 100%. The CAP,, with 95%
confidence limits was 750 (674-836) nmol/
heart.
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Fig 2. The dose-maximal cardiac anti-arrhythmic
protection relationship for qaltrexone. n=10 rat

hearts for each dose,

DISCUSSION

The study on the time course of changes
of CAP showed that the maximal CAP of
naltrexone was attained 60 min after its
administration( Fig 1 ),whereas the maximal
response to naloxone was attained 25
min after its administration¢®>, The results
suggest that naltrexone requires a longer
time before it produces its maximal effects.
In addition to the difference in duration
of action bioavailability and resistance to
digestion, this is another difference between
naltrexone and naloxone and is important
when considering them for use as anti—
arrhythmic agents,

In this study, the anti-arrhythmic
potency of naltrexone based on the CAP,,
values was found to be comparable to that
of naloxone of which, the CAP,, was 818
nmol/heart with 95% confidence limits
646-985 nmol/heart®>. With receptor bind-
ing studies using rat brain membranes the
affinity of naltrexone to p and & receptors
were found to be much greater than that
of naloxone whereas the affinity to x sites
of both opiate antagonists were similar¢”.
In the guinea pig ileum naltrexone is 3.5
— 5 times more potent than naloxone in
antagonizing morphine, a wp-agonist, but
they are equipotent in antagonizing ethyl-
ketazocine, a x-agonist®>, The similar anti-
arrhythmic potency of these two antagoni:ts
suggests that their anti-arrhythmic action
may be due mainly to the occupation of «
receptors,
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