
April-June 1981
Ind. J. Physiol. Phatrn.re,

Ravon Press. NeN York. 1976.
-induced mcrease in blood-brain barrier
p. 451. 1979.

eoce assayfor tissue seroton in Biochem,

In uptake of 14C-glucose analogues and
os-Navarro. o. 361-366. W. de Gruyter,

CIrculation. Arch. Neural. (Chic). 10 :

f isolated rabbit basilar arteries to vaso-

hrinE.'a.nd 5-~ydroxytryptamine in rats
. Kopm.. p. 469-474. Pergamon Press'

herniaanoxia and cerebra! serotonin levels.

a mechanism to conserve brain catech
: 575-576. 196P. 0-

P on the blood-brain barrier. J. Ulcrascrucl.

as across cerebral vessels induced bV

nder normal and experimental conditions.

J. Neural. Trensrmss; Suppl; 14 : 9-15,

EFFECTS OF MAG NESIUM ON ISOLATED RABBIT ATRIA-
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Summary : The cardiac effects of magnesium were studied on 40 spontaneouslv beating rabbit

a trra at 37°C. Magnesium administered in doses of 30,60,120 and 240 mmol elicited dose depen-
dent negative inotropic and chronotrop ic responses. Larger doses above 240 mmol caused
complete atria I arrest. Further it was observed that propranolol with magnesium became more
effective in blocking the positive chronotropic and inotropic responses to isoprenaline. The finding
is interesting and suggestive that magnesium could be employed either alone or in combination
with propranolol in treatment of arrhythmias which are non-responsive to propranolo I.
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INTRODUCTION

Magnesium ion has long been known to produce several effects on cardiovascular
systemviz hypotension (3, 5. 7, 11), bradycardia (2. 3), prolongation of intraventricular
conduction time (14) and reversal of digitalis induced arrhythmias (12. 13, 14). In
contrast to above. certain workers (6. 9) reported hypotension alongwith tachycardia
instead of bradycardia after magnesium administration. El/is and Vincent (4) found that
perfusion medium with high concentration of magnesium arrested guinea pig heart. which
was not stimulated by epinephrine. However. Abe and Masayosi (1) observed that
epinephrine increased the force of contraction of magnesium depressed frog and rabbit
ventricular strips. Similarly other workers (3) reported that magnesium (20 mmo/) reduced
force of contraction by 85% but in such depressed hearts epinephrine produced greater
stimulation. than in the normal hearts.

Recent studies (1. 3, 8) in relation to interaction of magnesium and adrenergic
armnes on heart provided the curiousitv to investigate any relationship between magnesium
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TABLE I :

MATERIALS AND METHODS

This study was conducted on 40 rabbits of either sex weighing between 1 to 1.5 kg.
rhe animal was stunned by sharp blow to the back of the neck. The heart was immediately
emoved and placed in oxygenated Tyrode solution. The atria were carefully isolated.
ivoidino injury to S.A. node and were mounted in Dale'S organ bath. The Tyrode solution
n organ bath was continuously bubbled with a gas mixture of 95% oxygen and 5%
:arbondioxide. The pH was kept constant at 7.43 and temperature was maintained at
37±0.5°C. Spontaneous contractions of atria were recorded on a smoked kymograph
racer at slow speed using Starling's lever with 0.5 gm tension and 5 times magnification.

The following drugs were used :-

soprenaline hydrochloride (Unichem Lab.). Propranolol hydrochloride (Inderal. I.C.I.),
v1agnesiumchloride. The experiments were carried out under the following groups;

Group I (8 rabbits): Effect of increasing doses of magnesium (30 to 240 mmol)
vas observed on chrono and inotropic responses of rabbit atria. Then after each dose
)f rnaqnesiurn effect of equimolar calcium was observed.

Group // (16 rabbits) : The responses to various concentrations of isoprena line
10-9 to 10-6 mol} were observed before and after the treatment of atria with;

(a) Magnesium (30 to 240 mmol).

(b) Magnesium (60 mmol) and equimolar calcium.

Group /1/ (16 rabbits) : Concentration response of isoprenaline (10-9 to 10-1 mol)
Nere recorded before and after administration of ;

(a) Propranolol (0.02. 0.2 and 2 umot).

(b) Propranolol (0.02 p.mol) and magnesium 30 mmo/).

Isotonicity of the bath solution was maintained throughout the experiment by
addition or substraction of dextrose.

Statistics :- All the values were presented as mean ± SE. Levels of significance
was calculated by student's ·r test at 95% level of confidence.
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