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Physiological effects of magnesium in the guinea pig hearts

Sung-eun Chang, Shang-jin Kim, Hyung-sub Kang, Jin-shang Kim
Bio-Safety Research Institute, Chonbuk National University
(Accepted by July 11, 2001)

Abstract : In this work we have investigated the physiological effects of MgCl, in isolated atrium, papillary
muscle, perfused heart and anesthesized guinea pig. The addition or infusion of MgCl, (0~20 mM or mg/
kg) to perfused hearts and to anesthesized guinea pigs induced a marked and dose-dependent negative
chronotropic effect. The sinoatrial node automaticity could also be reduced by MgCl, . The addition of MgCl,
to isolated atria and to papillary muscles induced a marked and dose-dependent negative inotropic effect.
The threshold voltage could be increased by MgCl, in papillary muscle. Increasing MgCl, shortened the
action potential duration (APD) in dose-dependent manner at 30% (APD5;) and 90% repolarization (APDyy)
measured with conventional microelectrode technique in papillary muscle. In anesthesized guinea pig, the
magnesium infusion resulted in a dose-dependent drop in blood pressure. These results suggested that
magnesium is closely associated with cardiac physiological condition and exerts antiarrhythmic activities.
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Fig 1. Concentration-dependent effects of MgCl, on heart
rate in perfused guinea pig heart (@, from 0.1 to 20 mM)
or anesthetized guinea pig (O, from 0.1 to 20 mgrkg). Data
are means t SD of four different experiments.
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Fig 2. Effects of MgCl, on automaticity in guinea pig
atrium. Panel A is a representative response of concentration-
response effects. Graph showing concentration-dependent
effects of MgCl, (B). This figure is a representative data
of three experiments.
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Fig 3. Effects of MgCl, on contractility in guinea pig atrium
(O) or papilliary muscle (@). Panel A is a representative
response of concentration-response effect in papillary
muscle. Graph showing concentration-dependent effects of
MgCl, (B). This figure is a representative data of separate
experiments (atrium, n = 3; papillary muscle, n = 4).
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Fig 4. Effects of MgCl, on action potential duration (APD)
in guinea pig papillary muscle. (A) Superimposed action
potential that was recorded in the absence (a) and in the
presence (b) of MgCl,. Graph showing concentration-
dependent effects of MgCl, (B). This figure is a representative
data of four experiments.
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Fig 5. Effects of MgCl, on membrane potential (Vm) in
guinea pig papillary muscle. Panel A is a representative
response of concentration-response effect in papillary muscle.
Graph showing concentration-dependent effects of MgCl,
(B). Data are means X SD of four different experiments.
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Fig 6. Effects of MgCl, on blood pressure in anesthetized
guinea pig. Panel A is a representative response of
concentration-response effect in guinea pig. Graph showing
concentration-dependent effects of MgCl, (B). Data are
means = SD of four different experiments.
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Fig 7. Effects of MgCl, on threshold voltage in guinea pig
papillary muscle. Panel A is a representative response of
concentration-response effect in papillary muscle. Graph
showing concentration-dependent effects of MgCl, (B). This
figure is a representative data of three experiments.
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