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Naloxone inhibits arthythmias induced by coronary
artery occlusion and reperfusion in anaesthetized dogs
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The inwravenaus adminiscration of naloxone 2 quan befors
cocanary artery ccelusion in anaestherized dogs reducsd
the incidenes and severity of crrdiac archythumas during
coronary gcclusion (20 niin) and ceperfusion (120 min) in
a dose-related manner. It also reducsd the morwality. Ata
dose of | mg kg™ (the maximum dose used in this study)
naloxone abolished the appearance of the [ife threatening
veatricular fiballadon (YT} and venrricular mchycardia
(V) and as a cansequencs all dogs in this group survived.,
The c=sults suggest a possiole invelvernent of endogenous
apioid peptides in arrhythmogenssis during caronary
occlusion and teperfusion in the dog.

Ingoduction [t has been shown that nalexone
inhibies the early arthychmias resulting from acute
coronary ligaticn in conscious and anaesthetized maes
(Fagbemi er ai., 1982). This antiarrhythmic effect of
naloxone in the rat was supported by our study using
an isolated heart preparadon- (Zhan er af, 1986)
although this efect was found to be absent in anaes-
thetized pigs also subject to acute corcnary ligation
(Bergey & Beil, 1983). In arder to detarmine whether
the discrepancy in the action of n2loxone on arrhyth-
mias in the rat and pig is due 1o species differznce or
size of the heart, we have studied the affect of nzloxone
in anaesthetized dogs with arrhythmias inducsd by
acure coronary ligation followed by repertusion.

Methods  Mongrsl dogs ot sither sex weighing abouc
3-10kg were used, They were anaesthetsized with
pentabarbitone sodium (ZSmgkg™") intmavengusly
into the lateral saphenous vein and acuficially ven-
tilaced. The femocal artery was caanulaced for record-
ing bloed pressure (BP) and heart rate (HR) and the
cephclic vein for the administratdon of naloxone.
Standard lead I sjecirocardiogram (ECG) was mon-
itorsd continuously.

We used a similar procedure for coronary artery
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ligation in the dog as that described by Benfey er of.
(1984). A left thoractomy was performed through the
jth oo, The heart was exposed by cuttng open the
pericardium. The left anterior descanding coronary
artery (LAD) was isoiated for ligation. A suture with a
sitort polyethyleze rubing threaded argund it was
placed undar the artery. The 2mmal was allowed to
stadilize for 30min. MNaloxons (Dugent Phar-
macsutical) i 0.9% Nall soluton or 0.9% NaCl
solution as control was then infuscd into the cophalic
gver a period of Fmun. At Zmin after the surrt of
icfusion. ccclusion of the artery was performed by
appiving tension on the suturs and clamping im-
mediately above the tubing. Occiusion was maincained
for 20 min followed by reperfusion by simply releasing
the clamp 2bove the palyethylene tubing surrounding
the artery. Tac reperfusion period was 2h, )

Doses of naloxone used werz 0.2, 0.4 and
[.0mzkg™'. They wers dissalved in Jmi of 0.9%
NaCl soludon. ECG, BP and HR were monitored
throughour the exgeriment Sucvival time was also
recarded. Arrhythmias weres assessed by recording the
incidencs of ventricular fibdifation (VF), ventricuiar
rcycirdia (Y1) and other less severs atmal and
venicuiar archythmias including premature atrial
conmraction. garexysmal atial tachycardia. acial
fbnilation. A-V Dblock and premature ventcicular
contrzcuan =te. Chi squared test was used to analvse
differ=nc=s in the incidenc¢s of arrhythmias betwesn
coawrol and naloxene-grewrsared groups.

Efeees of naloxore on bivod pressure and
hear: rate  la the doses used in this swudy aaloxone
had no significanc etfects on BP or HR. For example
the BOs in the cantrol groups befors and after ligation
werz 91 = 10 and 54 = 13 mmHg (7 = 4), rspectively
wherszs the corresponding values in the group
pretr=aed with naloxone ({ mgkg™') wers 106 =8
and |13 Z 7 (7 = §), respectively. Simuarty the HRs in
the conuwol group before and after ligaton were
196 =9 and 203 = 13 beds mun ™' {x = 3) while the
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Effects of naloxone on @rdiac arvhythmias and survival during coranary ccclusion and reperfudon

Table |
© Geclusion (10 min) Aeperfusion (120 min)
r ¥VE YT  Others Nore  Survival 12 VE VT  Others Nome | Survival
Coantrol " 7 { A 6 - l ] & & & & Q 0
Naloxone (mgkg™"
0.2 7 | 4 ) t 4 i 3 ] 3 ! 1
0.4 T 0 9 3 4 AN B L 3 5=
L0 7 0 o 5 ? T geme geme geen 7ees s

Figures represent oumber of min::-d: VF-venuicuiar fbrillation; VT -ventricular weyardia: others in.dudg
premarture atrial conwaction parexysmai awial tachycardia. auial fonlladon, A-Y biock, promature vearricuiar

contraction.

Statisijen] differencs from the corresponding control values at the levels of * 2 < 0.05, **2 < 0.0{ and === P2 < 0.001, by

chi squared (st

carresponding values in the group rcf-w:ng naloxone
(mgkg™') werz 180 = 5 and [84 % 4 (r = 4), respec-
dvely.

Effects of raloxone on arrhvthmiar and survival In
the conwrol group all dogs exhibited malignant ven-
twicular arrhythmias oamely VF and VT, leading
eventually to death. In agreement with the previous
findings (Penny & Sherdan, 1983; Zhan er al., 1986},
arrhythmias were more (requent and severe during the
reperfusion period. Pretreatment with naloxone re-
duced the incidencs of arrhythmias in both ischaemia
and reperfusion periods in 2 dose-relited manner
(Table 1). The difference in arrhythmias and mortaiity
betwesn the conuol and the group pretreatzd with
0. "mgkg " of naloxone was slight and smusncx[ly
insignificant, However, in the group receiving the
highest dose af naloxone, I mgkg ™', thers was no life-
threatening VF in all 7 animals in eithcr period and as
a result all of them survived. The diferencs was
statistically significant, which was more obvigus in the
reperfusion period (Tabie 1).

Discussion  In this study, naloxone at doses that did
oot atfect BP and HR, reducad cardiac arthythmias
inducsd by acute coronary occlusion and rzperfusion
and consequencly moruhw in anaestheuzzd dogs. The
results are in agresment with those on the anuarthyth-
mic effect of naloxone in the r subjected 10 acura
coronary ligaton (Fagbem: er al., 1982). It is of
interest to note that the doses of n.aloxon: that
producad andarrnythmic 2ffects in rars and does wers
of similar order of magnitude. These rsults suggest a
possibic involvemnent of endogenous apicid peprides
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in‘arrhythmogcnﬁis due to myocardial ischaemma
In the study on pigs by Bergey & Beil (15983), the

. body weights ranged from 7-i4 kg, which ar= of a

similar order of magnitude to that of the dogs used in
this study (5-10 kg). Ther={ore, the sizes of heartin the
two expenimentai animals used in these two studics ars
not greatly diferenc The discrepancy in the sfect of
najoxone in the pig and the dog probably reflecis
species differsnce. An intercsting anajogy was repor-
ted by Benfey and his colleagues inn 1984, They (ound
that during corcnary artery occlusion and reperfusion,
prazosin and propranolol had antarrhythmic effects
in thedog, but notin the pig (Benfey et af., 1984). They
specuilated that the different efficacy in the pig may be
due to a different anatomy of the coronary circulation
with less collateral Aow {Schaper, [971). Qur results,

however, do oot allow us to make any comment on
this.

From this study we found two things that make
naloxoné a potentially useful andarrhythmic agent.
Firstly, it is antiarthythmic in the dog which has a
heart size mors similar 1o man than the rac Secondly,
naloxone at the doses used in this siudy producss az
antiarthythmic efect without affecting BP or HR.
suggesung that naloxone at the doses thal producs
anuarritythmic effscts may not produce undesiradie
effacts due to alteration in haemodynamics. Further
studies are nesded to determine the application of this
drug in man [(or the prevention and uweatment of
ischaemic heart dissase.
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