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ABSTRACT :

Effects of pretreatment with monensin (150 pg/kg), atenolol (0.3 mg/kg),
atenolol plus monensin, verapamil (0.38 mg/kg), verapamil plus monensin,glibenclamide
(0.38 mp/kp) and glibenclamide plus monensin on the dose of digoxin required to induce
premature ventricular contractions (PVCs) in anaesthetized guinea-pigs were studied.
Monensin reduced while atenolol inereased the dose of digoxin required to produce
PVCs. Atenolol plus monensin increased the dose of digoxin required to produce PVCs
in presence of monensin alone, Verapamil reduces the arrhythmogenic effect of monensin
on digoxin. Glibenclamide antagonises the effect of monensin on digoxin induced PVCs.
From the present data it could be concluded that, monensin enhances digoxin-induced
arrhythmias in guinea-pigs. The enhancement of arrhythmias in presence of monensin
may be due to catecholamine release by monensin and or may be due to the decrease of
action potential duration which in part result from opening of ATP dependent K+

channels in guinea pig ventricular muscle these channels, which blocked by
plibenclamide.

INTRODUCTION

Monensin is a carboxylic ionophore with primary selectivity for
transporting Na't across biological membranes (1), Pharmacological doses
of monensin produce several cardiovascular effects, including increase of
myocardial contractility(2). Coronary blood flow and Cardiac output (3),
Cardiac arrhythmias are frequent and serious complications of
clinical use of digitalis glycosides (4), These glycosides-induced cardiac
arrhythmias are due to both direct actions on the myocardium and

indirect effects involving the autonomic nervous system. It is generally
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Group 2 : This group was used to determine the dose of digoxin which
induced PVCs in guinca-pigs pretreated with monensin (150
ug/kg bow.).

Group 3 : This group was used to determine the dose of digoxin which
induced PVCs in guinea-pigs pretreated with atenolol (0.3
mg/kg).

Group 4 : This group was used to determine the amoun
which induced PVCs in guinea-pigs pretreated with
verapamil (0.38 mg/kg).

: In this group, glibenclamide (0.38 mg/kg) was administered
ministered as
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t of digoxin

Group 5
orally for 2 days. Then, digoxin was ad
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: iographic pattern :
Recording of electrocardiogr . ‘ |
Electrocardiographic (ECG) patterns were recorded before and after

administration of each drug (at different time intervals) by .means of an
electrocardiograph (The FUKUDA M.E. Cardiosuny 501) USl.ng Stfmdard
Lead 1. The negative (-ve) electrode was connected to the right hmb. of
guinea pig, the positive (+ve) electrode was connected to the left hind
limb, while the grounding lead was connected to the right hind limb. The
apparatus was adjusted at a speed of 25 mm/sec.

Drugs used :

Digoxin (Lanoxin, wellcome), verapamil (Isoptin, Knoll), atenolol
(S1igma, Germany), glibenclamide (Daonil, Hoechst Germany).

Statistical calculation :

Student's "t" test were used for statistical calculation. The data were
expressed as mean + SEM.

RESULTS

1. Arrhythmogenic activity of digoxin on guinea-pigs in the
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Table (1) : Effect of pretreatment with monensin (150 pg/kg) on the dose of digoxin
required to induce premature ventricular contractions (PVCs) in

anaesthetized guinea-pigs

Monensin (150 pg/kg) +
Digoxin

[ Treatment No. of Dose of digoxin
experiments induced PVCs

Digoxin alone 6 0.858+0.02 mg/kg

5 0.47*+0.01 mg/kg

\

Values are expressed as mean £ S.E. of mean

* Significant difference from digoxin a

Table (2) : Influence of pretreatment
dose of digoxin require
(PVCs) in anaesthetized guinea-pigs

lone treated group at P<0.05

with atenolol or atenolol plus monensin on the

d to induce premature ventricular contractions

. N
Tre: No. of Dose of digoxin
reatmeut experiments induced PVCs

Digoxin alone 6 0.858+0.02 mg/kg
Monensin (150 pg/kg) + 5 0.47*+0.01 mg/kg
Digoxin
Atenolol} (0.3 mg/kg) + 6 1.023**£0.08mg/kg
Digoxin
Atenolol (0.3 mg/kg) + 5 0.603***+0.043mg/kg
Monensin (150 pg/kg) +
Digoxin

\ J
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shown in table (2).

2. Effect of atenolol or atenolol plus monensin on digoxin
induced arrhythmias :

In six pentobarbital anaesthetized guinea-pigs, the effect of
intravenous injection of 0.3 mg/kg atenolol on both ECG pattern and the
dose of digoxin required to induce arrhythmias was studied. Atenolol in g
dose of 0.3 mg/kg induced a significant decrease in the heart rate from
238+8 to 190+6 beats/min. Moreover, the dose of digoxin required to
induce arrhythmias in guinea-pigs, was significantly increased from
0.85+0.02 to 1.02 + 0.06 mg/kg in animals pretreated with atenolol as
summarized in Table (2).

The effect of intravenous infusion of digoxin at a rate of 125
ug/ml/4 min. in guinea-pigs pretreated with atenolol (0.3 mg/kg) and
monensin (150 pg/kg) was studied. Atenolol induced a significant
decrease of heart rate from 231 £ 9 to 179 + 11 beats/min. While,

monensin had no significant effect on the heart rate when administered to

amimals pretreated with atenolol. Moreover, in previously mentioned
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and the dose of digoxin required to induce arrhythmias were studied.
Verapamil induced a significant decrease in the heart rate from 255 + 19
to 225 % 16 beats/min. In addition, the dose of digoxin required to induce

arrhythmias was significantly decreased from 0.85 + 0.02 to 0.6 + 0.06
mg/kg as summarized in Table (3).

4- Eftect of glibenclamide or glibenclamide plus monensin on
digoxin induced arrhythmias :

As shown in table (4) oral administration of glibenclamide (38
mg/kg) to guinea-pigs, had no effect on heart rate. Premature ventricular
contractions (PVCs) were observed at a dose of 0.65 + 0.06 mg/kg b.w.
digoxin as summarized in Table 4.

Furthermore, the effect of intravenous infusion of digoxin to
guinea-pigs pretreated with 0.38 mg/kg glibenclamide and 150 pg/kg
monensin was studied. Premature ventricular contractions (PVCs) were

observed after administration of 0.52 + 0.04 mg/kg digoxin as
summarized in Table (4).

DISCUSSION
The results of this study show that monensin significantly decreased
the dose of digoxin required to induce arrhythmias in guinea-pigs.
Monensin, a carboxylic ionophore with selectivity for Nat increases

sodium influx by transporting the ion down its concentration gradient
acros the cardiac membrane (1), In addition, it was reported that

monensin increase Na* influx and in turn reduce the reserve capacity of
sodium pump. This inhibition of sodium pump reserve capacity would
sensitize the myocardium to digitalis induced arrhythmias (8). Several
investigators have suggested that the mechanism of digitalis-induced
arthythmias involve calcium overload resulting from sodium pump
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: , o oo
contractions (PVCs} In anaesthetized gumnea-pig
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- No. of Dose of digoxin )
Treatment experiments induced PVCs
0.858+0.02 mg/k
Digoxin alone 6 &8
Monensin (150 pg/kg) + 5 0.47°+0.01 mg/kg
Digoxin
Verapamil (0.38 mg/kg) + 4 0.60"*+0.06 mg/kg
Digoxin
Verapamil (0.38 mg/kg) + "
Monensin (150 pg/kg) + > 0.56+0.06 mgrkg
q Digoxin )

Values are expressed as mean * S.E. of mean

*
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** Significant difference from digoxin alone treated group at P<0.035
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Glibenclamide (0.38 mo/k
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inhibition, an elevation of intracellular Na+ and_ensuring changes in
2 r N - : . .
Na+/Ca2+ exchange reaction (%10), This calcium overload may produce

- y f) b - > . .
release of Ca2+ into the myoplasm from intracellular storage sites,

deciting oscillatory changes in ionic conductance of the sarcolemma,

transient inward currents and oscillatory after potential. Oscillatory after

potential, then trigger arrhythmogenic contraction.

enous injection of 0.3 mg/kg
igoxin induced a significant
s. This effect

Pretreatment of guinea-pigs with intrav
atenolol 15 min. before administration of d
e of digoxin required to cause arrhythmia
ction of sympathetic tone as a result of
posal was In agreement with the

increase in the dos
may be attributed to redu

atenolol administration. This pro
ion of (11) who noted that the cardiotoxic action of digitalis 18

action on adrenergic innervation of the
hat the reduction of adrenergic

observat
mediated, at least in part by an

heart. Furthermore, it was reported t

nervous influences on the heart reduced the capacity of digitalis to

produce arrhythmias (12).

In addition, guinea-pigs pretreated
by monensin required a more amount of digoxin to induce arrhythmias
than in animals pretreated with monensin alone. This effect may be due in
part to the blockade of B-adrenergic activity of catecholamines released
under the effect of monensin. Consequently, the capacity of digoxin to
eased as a result of reduction of adrenergic

produce arrhythmias was decr
nervous influences on the heart (12). Several investigators noted that

elease of catecholamines in myocardial tissue

with 0.3 mg/kg atenolol followed

monensin causes the r
(2,3,13,14)
Pretreatment of

verapamil 15 min. before
decrease in the dose of digoxin required to cause arrhythmias. This effect

an increase of digoxin plasma level under the effect of

guinea-pigs with intravenous injection of 0.38 mg/kg
administration of digoxin induced a significant

may be due to
verapamil. Previous studies reported that in patients receiving verapamil
fon) 2RI R
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sma level (15),
and digoxin, they show a higher level of digoxin plasma level
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