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— Abstract—

Effect of Magnesium on the Contractility of the Isolated Guinea-Pig Aortic
and Rat Uterine Smooth Muscles

Hyuk Ahn, M.D.”, Sang-Tk Hwang, M.D.**

It 1s well known that extracellular Cacium plays a very important role in several steps of

smooth muscle excitability and contractility, and there have been many concerns about
factors influencing the distribution of extracellular Ca** and the Ca*™" flux through the
cell membrane of the smooth muscle. Based on the assumptiom that Mg*" may also play
an important role in the excitation and contraction processes of the smooth muscle by
taking part in affecting Ca™" distribution and flux, many researches are being performed
about the exact role of Mg™™, especially in the vascular smooth muscle. But yet the effect
of Mg** in the smooth muscle activity is not clarified, and moreover the mechanism of
Mg™™ action is almost completely unknown, Present study attempted to clarify the effect
of Mg*™" on the excitability and contractility in the multiunit and unitary smooth muscle,

and the mechanism concerned in it.

The preparations used were the guinea-pig aortic strip as the experimental material of
the multiunit smooth muscle and the rat uterine strip as the one of the unitary smooth
muscle. The tissues were isolated from the sacrificed animal and were prepared for

recording the isometric contraction.

The effects of Mg and Ca™" were examined on the electrically driven or spontaneous
contraction of the preparations. And the effects of these ions were also studied on the K*

or norepinephrine contracture.

All experiments were performed in tris-buffered Tyrode solution which was aerated with

10025 O, and kept at 35C.
The results obtained were as follows:

1) Mg™™ suppressed the phasic contraction induced by electrical field stimulation dose-

dependently in the guinea-pig aortic strip, while the high concentration of Ca*™
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recovered the decreased tension. These phenomena were not changed by the a—or 53
—adrenergic blocker.

2)Mg™™ played the suppressing effect on the low concentration (20 and 40 mM) of K™-
contracture in the aortic muscle, but the effect was not shown in the case of 100mM K™-
contracture.

3) Mg*™" also suppressed the contracture induced by norepinephrine in the aortic prep-
aration. And the effect of Mg*™" was most prominent in the contracture by the lowest
(10""M) concentration of norepinephrine,

4) In both the spontaneous and electrically driven contractions of the uterine strip,
Mg™ " decreased the amplitude of peak tension, and by the high concentration of Ca* the
amplitude of tension was recorved unlike the aortic muscle.

5) The frequency of the uterine spontaneous contraction increased as the [Ca’*)/
(Mg™ "] ratio increased up to 2, but the frequency decreased above this level.

6) Mg™* decreased the tension of the low(20 and 40mM) K*-con-tracture in the uterine
smooth muscle, but the effect did not appear in the 100mM K™ -contracture.

From the above results, the following conclusion could be made.

1) Mg** seems to supperess the contractility directly by acting on the smooth muscle it-
self, besides through the indirect action on the nerve terminal, in both the aortic and uter-
ine smooth muscles.

2) The fact that the depressant effect of Mgt™ on the K*- contracture is in inverse
proprtion to an increase of K™ concentration appears resulted from the extent of the open-
ing state of the Ca™™

3) Mg®™™ may play a depressant role on both the potential dependent and the receptor-
operated Ca*™ channels.

4) The relationship between the actions of Mg™™ and Ca*™" seems to be competitive in
uterine muscle and non-competitive in aortic strip.
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Fig. 1. Effect of magnesium and calcium ions on

the contractility of the helical strip of the
isolated guinea-pig aortic smooth muscle.
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Fig. 2. Effect of phentolamine, a-—adrenergic b-
locker, on the electrically driven phasic
contraction of the aortic strip.
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Fig. 3. Effect of propranolol, on the phasic con-
tractio of the aortic prepartion induced
by the electrical stimulation.
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Fig. 4. Effect of K* on the force of contracture
in the aortic helical strip.

Normal Tyrode 4—‘——9 K 20 Tyrode
e EEEEnD
Bl

mMg' .
Phentolamine
WM
Fig. 5. Effect of Mg** and a—adrenergic blo-
cker on the 20mMK™ contracture in the
aortic prepartion,
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Fig. 6. Effect of Mg*™ and Ca’" on the 40mM
K™* contracture in the aortic strip.
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Fig. 7. Effect of Mg"" and a—adrenergic blo-
cker on the 100mM K% contracture in
the aortic smooth muscle.
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Fig. 8. Effect of norepinephrine(NE) on the co-
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Fig. 9. Effect of Mg'™" on the low concentr-
ation(10"'M) of NE-induced contracture
in the aortic strip.
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aortic preparation,
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Fig. 12. Effect of Mg'™ on the high level
(107°M) of NE-induced contracture in
the guinea-pig aortic strip.
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Fig. 13. Effect of cholinergic and «—adrenergic
blockers on the spontaneous contraction
in the longitudinal strip of the rat uter-
ine smooth muscie.
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Fig. 14. Effect of Mg** and Ca™ on the spon-
taneous uterine contraction.
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electricallt driven uterine contraction,
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Fig. 17. Effect of Mg™™ and Ca™ on the 20mM
K*- induced contracture in the rat uter-
ine smooth muscle.
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Fig. 18. Effect of Mg*" and Ca™ on the 40mM
K™ contracture in the rat uterine prep-
aration.
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Fig. 19. Effect of Mg'" and Ca®™ on the 100
mM K?* contracture in the rat uterine
strip.
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BE AEs ZF Fxo g vl gt
dolstAl etttk & 20mM e 2go) o) 4=
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M= vhaid 4mMel o8] Felo) 50 WAl =
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(Fig. 14) A714 A= o8 28 dode 3
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A77F AAHAEN o' MHoRE g AE
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