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Effect of Magnesium Ion on the Contractility of the Isolated Rat Uterine Smooth Muscle

Sang Ho Chang, Sang Ik Hwang and Ho Kyung Sung

Depariment of Physiology, College of Medicine, Seoul National University

The effects of Mg** upon the spontaneous contraction activated by ! IU/1 oxytocin were studied in the
isolated rat uterine muscle. Longitudinal muscle strips were prepared from the rat uteri at the estrous
stage. All experiments were performed in tris-buffered Tyrode solution which was aerated with 100%
0O, and kept at 35°C.

The results obtained were as follows:

1) In the uterine strips contracting spontaneously, as Mg** concentration increased in the Tyrode
solution the amplitude of peak tension decreased in all the experimental solutions containing the various
concentrations of Ca** (0.5~4 mM). And the amplitude of peak tension increased in inverse proportion
to the iMg**i/{Ca**] ratio.

It is suggested that the tension-lowering effect of Mg** would be developed through decreasing
intracellular ionized free calcium ion concentration by uncertain mechanism.

2) The frequency of the uterine contraction activated by oxytocin increased as the IMg**i/ICa**| ratio
increased up to 1/2, but the frequency decreased above this ratio. It is speculated that Mg would
influence the excitability control action of Ca**.
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Table 1. Effects of [Mg**], on the contractile parameters in the oxytocin(l U/l)-activated rat uterine muscle

{[Ca**]; 2mM)

Mg**, mM
Parameters 0.25 0.5 1 2 4
Frequency 72.414.6 86.2+4.8 100 91.1£2.6 78.8+4.4
Peak tension 107.8+2.5 103.3+£3.2 100 94.8+2.8 77.3%£3.4
Area of contraction curve 114.5£3.6 105.8+4.1 100 92.5+3.6 73.1+4.2
Total tension 82.9%4.3 91.2+4.8 100 84.3+5.1 57.6x3.8

« expressed as % of the control value at the normal Tyrode solution containing 2 mM of Ca** and 1 mM of Mg**
-mean+SE (n=9

Ca, 2mM

A
4.8mg Mg, mM
1 min
25
4
10 sec
%o
1Wor
100}
sol
8o FREQUENCY
PEAK TENSION
ok
B RAT UTERUS
n=35
60F .
fCa™ . 2mm TOTAL TENSION
s0-
| . . , A
025 0.5 [ 2 4

(Mg”] . MM

Fig. 1. Effects of Mg** on the oxytocin(l IU/1)-activated uterine contractions in the Tyrode solution containing 2
mM of Ca**. A. Both the peak tension and the rising slope of the tension(dP/dt) decreased dose-dependently
in the range of 0.25-4 mM Mg**. B. The values of contractile parameters were expressed as % of the control
ones at the normal Tyrode solution. The peak tension decreased in inverse proportion to an increase of Mg**
concentration. Both the frequency of contraction and the total tension increased as the concentration of
Mg** increased up to 2 mM, but above this concentration both of them decreased.
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Table 2. Effects of [Mg**], on the contractile parameters in the oxytocin-activated rat uterus({Ca**] ; 0.5 mM)

Mg*, mM
Parameters 0.25 0.5 1 2 4
Frequency 77.1+4.3 73.4+3.8. 64.8+2.7 60.3+4.5 57.7+3.2
Peak tension 84.2+4.5 81.5+4.3" 74.2%+5.1 58.81+3.6 47.5%5.0
Area of contraction curve 81.3%3.6 78.4+3.8 70.4%4.3 56.4+2.6 45.3£3.7
Total tension 62.7+4.8 57.5+4.3 45.6+3.2 34.0+4.6 26.1+5.1

- expressed as % of the control value attained in the normal Tyrode solution
‘meantS.E. (n=5)

A
10 sec
1Y
90 -
80
70}
60 r -
~-~o FREQUENCY
B
504
PEAK TENSION
RAT UTERUS
nes
4o
{Ca™] . O5mm
30
TOTAL TENSION
025 05 i ] s

(Mg™], am

Fig. 2. Effects of Mg"* on the oxytocin-activated spontaneous contractions in the 0.5 mM Ca** Tyrode solution.
A. Both the peak tension and the rate of tension development decreased in inverse proportion to an increase
of Mg** concentration. B. The values of contractile parameters were expressed as % of the control ones at
the normal Tyrode solution. As Mg*™ concentration increased, all the parameters decreased in a dose-
dependent manner.
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Table 3. Effects of [Mg'*], on the contractile parameters in the oxytocin-activated rat uterus ([Ca™]; 1 mM)

Mg, mM
Parameters 0.25 0.5 1 2 4
Frequency 75.0£3.9 91.5+2.8 89.8+4.6 70.3+3.2 65.0+3.5
Peak tension 90.8+3.9 88.0+4.4 82.5+3.8 68.8+4.1 58.4+5.1
Area of contraction curve 90.414.2 85.4+2.8 79.6+3.4 64.3+3.8 51.3+2.8
Total tension 67.8+5.4 78.1+4.8 71.5+4.1 45.2+3.9 33.3+6.1

- expressed as % of the control value
s mean+S.E. (n=5)

Ca, InM
.j\ j\ f\ _/\ ./\ |59
CONTROL 25 1 2 4
52ng
10 sec
%
100}
O —
90 L .
80 -
70}
T -0 FREQUENCY
0k
RAT UTERUS PEAK TENSION
a5
501 {Ca™], 1mMm
o}
TOTAL TENSION
025 35 i 3 3

Mg”], mm

Fig. 3. Effects of Mg** on the oxytocin-activated contractions in the 1 mM Ca** Tyrode. A. As Mg** concentration
increased, both the amplitude of tension and the velocity of tension development decreased. B. The values
of contractile parameters were expressed as %of the control ones at the normal Tyrode. The peak tension
decreased inversely proportional to Mg** concentration. Both the frequency and the total tension increased
as Mg** concentration increased up to 0.5 mM, but above this concentration both decreased,
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Table 4. Effects of [Mg**], on the contractile parameters in the oxytocin-activated rat uterus ([Ca**]; 4 mM)

Mg*, mM
Parameters 0.25 0.5 1 2 4
Frequency 69.5£4.7 78.8+2.7 . 85.7+4.2 89.2+3.7 84.5+4.3
Peak tension 117.3+3.9 115.2+4.2 113.8+3.8 101.0+4.2 88.3+3.9
Area- of contraction curve 123.5+4.7 119.4+3.5 115.7+2.8 103.4+4.3 85.3£3.0
Total tension 85.8+5.1 94.1+4.4 99.1+3.9 92.2+4.6 72.1%5.5

- expressed as % of the control value
- mean+S.E. (n=5)

Ca,4mM

CONTROL .25

A ! 4
5.6mg Mg, mM
1 mun
—
%
120}
1o
100}
oor PEAK TENSION
"7 ~o FREQUENCY
B L P
g0 L RAT UTERUS
et n=5
L7 TENSI
ol e €] anm TOTAL ON
055 03 i 2 g
[Mg™] . mm

Fig. 4. Effects of Mg** on the oxytocin-activated contractions in the 4 mM Ca** Tyrode. A. Both the peak tension
and the rate of tension development decreased as Mg** concentration increased. B. The values of contractile
parameters were expressed as % of the control ones at the normal Tyrode. Decrease of the peak tension was
in inverse proportion to Mg'* concentration. The total tension and the frequency increased as Mgt
concentration increased up to 1 and 2mM respectively, but above these concentrations each of those

parameters decreased.
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Effects of Mg** on the amplitude of peak
tension. As Mg** concentration increased in the
Tyrode, the amplitude of peak tension decre-
ased in all the experimental solutions conta-
ining the various concentrations of Ca**.
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Effects of Mg'™ on the frequency of the
oxytocin-activated contractions in the Tyrode
containing the various concentrations of Ca**.
As Ca*™* concentration increased from 0.5 mM
to 1, 2, 4, mM in the experimental solution,
Mg** concentration that showed the maximal
frequency at each Ca™ concentration also
increased from 025mM to 0.5, 1, 2mM
respectively.
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