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INTRODUCTION

The effect of propranolel as beta-adrenergic block-
ing agent on the arrhythmias has been known previously
(Lucchesi, Whitsitt & Sticknev, 1967).

Clinical experiences have indicated the effective -
ness of this drug in the treatment of cardiac arrhythmi-
as in man (Krosnow & Barbarosh, 1968)+ Recent studies
have indicated that the antiarrhythmic action of beta -
adrenergic blocking agents {(propranolol) may be related
to lpcal anesthetic or quinidine-like beside as beta-re-
ceptor inhibiticn (Lucchesi, Whitsitt & Stickney, 1967 ;
Florez, Pomar & Malpartida, 1969). Lidocaine as a local
anesthetic inhibits the synthesis of citrate and depress-
es_celiular respiration. In small amounts in the blood
it depresses cardiac function. During the final depress-
ant phase there is paralysis of the muscle (Grollman,
1260) .

The present study was undertaken to compare gqualita
vely the effects of propranolol {(Inderal) as beta-block-
ing agent or as a local anesthetic and lidocaine as lo-
cal anesthetic on arrhythmias of the heart of experimen-
tal animals induced by drugs or ligation of the anterior
descending coronary artery.

MATERIALS AND METHODS

Eighteen frogs (Bufo vulgaris) of either sex weigh-
ing from 0,2 ~ 0,3 kg were prepared according to the me-
thod described by Harris (1951) for recoriing the heart
beat.

six cats of either sex weghing from 1.4 - 2.0kg
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were anesthetized with ether-chloralose. Doses of chloral-
ose were 50 mg - 20 mg/kg and was given intravencusly.

I common carotid artery was exposed and catheterized for
blood pressure and frequency recording. Arterial pressure
was continuously monitored with a mercury manometer on a
chart mover. An indwelling catheter in the cubital vein
was used for drug injection. Ventilation was maintained
with a Palmer Respirator. Paper speed was maintained at
speed no. 4 of "Super 10 Reccording Drum" INCO.

CATECHOLAMIN INDUCED ARRHYTHMIAS IN CATS

Doses of 100 gama/kg of adrenalin injected intrave-
nously at regular interval of 1 minute arrhythmias were
induced. When the arrhythmia persisted for at least 5 mi-
nutes propranolol was injected at a rate of 0.4 mg/kg/
win. until the sinus rhythm was restored. For cne cat 1i-
docaine sclution of 4 mg/kg/min. was given during arrhyth-—
mia.

CORONARY ARTERY LIGATION IN CATS

A lateral thoracotomy was performed through the
fourth or the fifth left intercostal space, ventilation
being maintained by a Palmer respirator. The pericardium
was excised and the anterior descending coronary was iso -
lated, then ligation of this artery was performed. We
waited until arrhythmia was produced. When the arrhyth -
mia persisted at least for 5 minutes, propranolocl at a
rate of 0.4 mg/kg or lidocaine at rate of 4 mg/kg was
injected until the sinus rhythm was restored.

CATECHOLAMIN INDUCED ARRHYTHMIAS IN FROGS

Adrenalin solution of 100 gama was dropped on the
frog's heart until arrhythmia was induced. ‘hen the ar-
rhythmia persisted for at least 2 minutes the propranolol
or lidocaine was dropped on the heart until arrhythmia
was restored. In some frogs the drugs were given into
the sinus venosus.

VENTRICULAR LIGATION IN FROGS

A ligation was performed on a part of the ventricu-
lar muscle. We waited until arrhythmia was induced. When
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when the arrh-thmia persisted at least for 1 minute,pro-
pranolol at a rate of 0.4 mg/cc or lidocaine at a rate
of 4 mg/cc wvas dropped on the heari or injected into the
sinus venosus until the sinus rhythm was restored.

RESULTS

TFFECT OF PROPRANOLOL OR LIDOCAINE UPCON CATECHOLAMIN-IN-
DUCED ARRHYTHMIAS IN CATS

The intravenous administration of catecholamin 100
gama/lg resulted in a sustained arrhythmia in each of
five cats. The administration of propranclol intravenous
ly at a rate of 0.4 mg/kg restored normal rhythm in two
of the catecholamin induced animals. The dose reguired
to produce an initial restoration of normal sinus rhythm
ranged from 2 mg/kg - 4 mg/kg. The raintenance of normal
sinus rhythm had not been performed yet. “he administra-
tion of 4 mg/kg killed the cat 30 wminutes after propra -
nolel administration. In one cat the administration of
lidocaine intravenously had about the same effect as pro-
pranolol upon catecholamin-induced arrhythmia (Fig. 1).
The cumulative doses of 30/mg/kg killed the cat about 25
minutes after administration of lidocaine.

EFFECTS OF PROPRANQOLOL OR LIDOCAINE UPCON ARRHYTH!MIAS
FOLLOWING CORONARY ARTERY LIGATION IN CATS

Spontaneous arrhythmia present in three out of four
cats following ligation of the descending cCronary arte-
ry 4-10 minutes after ligation. The disturkances in ar-
rhythmiasconsisted of extrasystoles and irregularities
in the strength of contraction. Intravencus administra -
tion of propranclol at a rate of 0.4 mg/kg/min. restored
normal sinus rhythm at least 15 minutes after injection
of 6 mg propanclol/kg/1l5 min. (in two cats). The effect
of lidocaine upon arrhvthmias was about the same as the
effect of propranolol (in one cat) (fig. 1)

The results were summarized in TABLE 1.
EFFECT OF PROPRANOLOL OR LIDOCAINE UPON CATECHOLAMIN IN-
DUCED ARRHYTHMIAS IN FROGS

Drops of catecholamin 100 gama/cc resulted in a sus-
tained tachycardia in six of nine frogs. Drops of
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propanolo} at a rate of 0.4 mg/cc wvestored normal sinus
rhythm in two frogs 1 minute after dropping. Drops of 1li-
docaine at a rate of 2 mg/cc restored normal sinus rhythm
in four frogs two minutes after administration (Fig.
2). In all frogs the dropping of propranclol or lidocaine
ended in stopping the heart beat shorter than the con-

trol animals.

-
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TAEBLE 1. Effects of propranolol and lidocaine upon ar-
. rhythmia induced by catecholamin and ligation
! on the anterior descending coronary artery in
-M’ cats, ‘
| .
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1 EFFECT OF PROPRANOILIOL OR LIDOCAINE UPCN ARRHYTHMIAS FOL-
LOWING PARTIAL VENTRICULAR LIGATION OF THE FROG's HEART

L. - Spontaneous arrhythmias were present in five out of
o nine frogs one minute after ligation of the ventricular

I _ miscle. The disturbances in arrhythmias consisted of ex-
I trasystoles, ventricular tachycardia and irreqularity in
J the strength of contraction. Drops of propranolol resto;
ERE red these arrhythmias into normal sinus rhythm in three
" frogs.

- Also administration of lidocaine had almost the same
“; effect as the effect of administration of propranclol
i (in 2 frogs).(Fig. 2).

Both propranolel and lidocaine killed the frogs fas
ter than control frogs.

The results were summarized in TABLE 2. s
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TABLE 2. Effects of propranclol and lidocaine ﬁpon ar-
rhytimia induced by catecholamin and ligation
of a part of the ventricular muscle in frogs.

Exp. |Adminis-|Ligation | Arrhythmias{ Administra- JResto

No. Jtration jof a part] Induced by| tion of rati-
of 100 jof Ventri|---———- ( ————— F—————m———— on to
gama of |cular musf{Cate- WLiga- 0,4mg/ 2 mg/ |Normal
Catecho ({cle chola-ftion jce ofjcc of |Sinus
lamin min Propra |Lidoca {Rhythm

nolol |ine

3 3 + 2 2 + 2
{ )
-1
6 6 (+ 4) 4 + 4
-2
5 5 (+ 3) 3 + 3
- 2
4 4 (+ 2) 2 + 2
-2
DISQUSSION

In the present studies arrhythmias could be induc-
ed . either by catecholamin or ligation of an anterior
descending coronmary artery in cats and a ligation of a
part of the cardiac mascle in frogs. Lucchesi, Whitsitt
and Stickney (1967) induced arrhythmias by ouabain or
ligation of anterior descending coronary artery in dogs.

The results not only demonstrated the ability of a
beta-adrenergic receptor blocking agent to prevent the
arrhythmogenic activity of the catecholamin upon the my-
ocardium through beta-adrenergic receptor blockade, but
also showed the rnonspecific effect of propranclol and
lidocaine upon the arrhythmias of the heart induced by
ligation. '

Furthermore the deleterious effect of these drugs
was observed, and we still need further experiments to
obtain complete data to judge which of these drugs is
less dangerous to the heart.

Our interest in propranolol arose because it exerts
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antiarrhythmic action (Lucchesi, Whitsitt & Stickney,
1967; Florez, Pomar & Malpartida, 1969; Davis & Tente,
1968; Whitsitt & Lucchesi, 1967) and is dangerous for
the patients in whom augmented sympathetic drive is ne-
cessary for the maintenance of adequate cardiac contrac-
tility and rate (Lund-Larsen & Sivertssen, 1969). Al -
though propranclol has been successfully used in a num-
ber of cardiac disorders, because of its tendency to
produce slowing of the heart rate, impairment of myocar-
dial contractill force (the same as our results) and
blockade of the bronchial beta-receptor, great caution
must be exercised when treating the patient with pro-
nounced bradycardia, incipient cardiac failure, or
bronchial asthma (Gordon & Jorgensen, 1970).

The results in this preliminary study convince us
that the effect of both drugs could improve arrhythmias,
but dangerous for the patient.
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SUMMARY

1. A gualitative comparison has been made of the effects
of beta-adrenergic blocking agent (propranolol) and
lidocaine on arrhythmias of the frogs and anesthetic
cats induced by catecholamin or ligation of a part
of cardiac muscle of the frogs or ligation of the an-
terior descending coronary artery of the cats.

2. Both proprarnolol and lidocaine have about the same
effect upon arrhythmias. .

3. The administration of propranclel 2 mg - 4 mg/kg kill-
ed the cat about 30 minutes after administration of
the drug. The cumulative doses of lidocaine 30 mg/ kg
killed the cat at about 25 minutes post-injection.
Drops of both proprancleol 0.4 mg/cc or lidocaine 2 mg/
cc also stopped the heart beat of the frog shorter
than the normal control animal.

4, It is concluded in this preliminary report that the
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effect of propranolol or lidocaine upon arrhythmias or
the deleterious effect of these drugs on the heart are
about the same. But it still needs further experiments
to obtain complete data to judge which of these drugs is
the best for improving arrhythmias or is less dangerous
to the heart.
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