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Table 1. Effect of the substitution of strontium for calcium on the heart rate of isolated perfus-

ed rat hearts

Calcium (mM)
0 0.09 0.27 0.81 2.43
Group
low calcium 0 62+9.1 84+6.0 89+2.9 100 (%)
Sr. substit 0 71+8.3 71+8.4 66+6.0* 100 (%)

100% means heart rate in normal calcium condition, (2.43mM )

Sr. substit. :Sr. was substituted for calcium, (Ca?*)+ (Sr?*]=2.43mM

Values are represented as mean +S. E.

* P<0.05 : significantly different from the low calcium condition.
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g- 1. Effect of the substitution of strontium

for calcium on the contractility of isola-
ted perfused rat hearts.

—O— low balcium

—@— Sr.substit. :[Ca?+)+ (Srz+)

= 35X 10-M (2.43mM)

100% means max. dp/dt or left ventricu-
lar pressure in normal calcium condition.
(2.43mM) Values are represented as
mean *+S.E.
* P<0.01: significantly different from
the low calcium condition.
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Fig.2. Effect of norepinephrine on the contra-
ctility of isolated perfused rat hearts in
low calcium and in the substitutino of st-
rontium for calcium.

—(O—  normal calcium (2.43mM)
—B— low calcium(0.27mM)

—@—  Sr. substit. {calcium;0.27mM,

Sr. ;2.16mM)

100, means max. dp/dt or left ventric-
ular pressure at normal calcium conditi~
on(2.43mM) without addition of norepi-
nephrine.
Values are represented as mean +S.E.
*  P<0.05 ** : P<0.01: significantly
different from normal calcium condition

(2.43mM)

b f-2og zr4 g vebl SeH(P<0.05).
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Table 2. Effect of norepinephrine on the heart rate of isolated perfused rat hearts in low calcium

and in the substitution of strontium for calcium

Norepinephrine

10-* 10-* 10-? 10-¢
Group
Normal calcium 105+3.2 110+4.0 117+3.8 109+4.8(%)
Low calcium 97+6.2 100+7.5 105+5.7 111+4.8(%)
Sr. substit. 97+4.8 102+6.2 107+6.2 106+5.8(%)

normal calcium (2.43mM), low calcium (0.27mM),
Sr. substit. (calcium:0.27mM, Sr. :2.16mM )

100% means heart rate at normal calcium condition(2.43mM) without addition of norepinephrine.

Values are represented as mean +S. E.
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(2.43mM) W e (P<0.01). o=l 2] #4149} =3 Fig. 3]
100% means max.dp/dt or left ventricu- Ll o sl odar o

lar pressure at normal calcium condition Aok el FH43 fA AL bl gl 2
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Values are represented as mean+S. E. o o] ©)5F 9014 o] 1 W ELL whabs] x
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absence of verapamil, %sket. (Table 3)
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Table 3. Effect of verapamil on the heart rate induced by calcium of partial substitution of stro-

ntium for calcium in isolated perfused rat hearts

Calcium (mM ) 0.09 0.27 0.81 2.43
low calcium 62+9.1 84+6.0 89+2.9 100 (%)
low calcium+ verapamils 27+9.4% 71+110. 86+6.2 88+2.6(%)
Sr. substit. 71+8.3 71+8.4 66+6.0 100(%)
Sr. substit. +verapamila 69+3.0 79+3.5 86+4.0 88+2.6(%)

Sr. substit.

& verapamil: 10-¢M

. Sr. was substituted for calcium, (Ca?*) + (Sr?+])=2.43mM

100% means heart rate at normal calcium condition(2.43mM) without addition of verapamil.

Values are represented as mean +S. E.

% P<0.01: significantly different from absence of verapamil
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— Abstraet —

Effect of Strontium on Norepinephrine Induced Positive
Intoropic Effect of Isolated Perfused Rat Hearts

Oh Cheol Kwon, and Kwang Youn Lee,

Department of Pharmacology
College of medicine, Yeungnam University

Taegu, Korea

This study was designed to investigate the effect of substitution of strontium for calcium on
mechanical activity in isolated perfused spontaneously beating rat hearts. The mechanical activity of the
hearts of Langendorff’s preparation in conditions of low calcium and strontium-substitution for calcium
was compared. The effect of norepinephrine and verapamil were also observed in those conditions.

The results were as follows:

1. In low calcium, the mechanical activity of the heart preparation was significantly reduced, but
when the equimolar strontium was substituted for the reduced calcium, the activity was kept at similar
level to the normal condition.

2. When equimolar strontium was substituted for the total calcium in perfusate, the heart preparation
stopped its beating, and it was not restored in spite of reperfusion with normal calcium perfusate.

3. Norepinephrine-induced positive inotropic effect was inhibited in low-calcium condition
especially with low concentration of norepinephrine, but not in strontium-substitution for calcium.

4. Verapamil reduced the activity of the heart both in low-calcium and strontium-substitution as well
as in normal calcium conditions.

From above results, it was concluded that strontium served as a substitute of calcium in maintaining
mechanical activity and in responsiveness to norepinephrine, and the influx of strontium through cell

membrane is inhibited by verapamil as the influx of calcium.



