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A Study on the Mobilization of Calcium by Ginseng Alcohol
Extract in Rabbit Vascular Smooth Muscle

Yong Bae Kim, Young Ho Lee, Bok Soon Kang and Doo Hee Kang
Department of Physiology, Yonsei Unwersity College of Medicine

There have been conflicting reports concerning the effect of Panax ginseng on the contractility of
vascular smooth muscle, i.e., Panax ginseng extract has been reported to cause relaxation, contraction
or to have no effect on the tension of vascular smooth muscle.

A further investigation of Ca** stores which supply Ca** for contraction of vascular smooth muscle
is needed to understand the underlying mechanisms of this conflicting effect of ginseng alcohol extract
(GAE).

The present study was intended to examine the sources of calcium mobilized for contraction of
vascular smooth muscle by GAE.

Aortic ring preparations were made from the rabbit thoracic aorta and endothelial cells were
removed from the ring.

The contractility of the aortic ring was measured under various experimental conditions and Ca**
flux across the membrane of aortic ring and the sarcoplasmic reticulum and mitochondria were
measured with a calcium selective electrode.

The results were summarized as follows;

1) At low concentration of extracellular Ca**, GAE increased the contractility of vascular smooth
muscle in dose-dependent fashion except high concentration Ca** (1 mM).

2) In the presence of ryanodine, GAE still increased contractility of vascular smooth muscle as much
as control group, but in the presence of caffeine, GAE increased it significantly. i.e. Their effects seemed
to be additive.

3) In the preseri_cé . of verapamil+lanthanum, and verapamil+lanthanum+ryanodine, the
contractility of the vascular smooth muscle was decreased, but a dose dependent increase in vascular
tension was still demonstrated by GAE although total tension was low.

4) GAE increased Ca** éfﬂux from vascular smooth muscle cells, but have no effect on Ca** influx.

5) GAE increased Ca** efflux from sarcoplasmic reticulum and mitochondria vesicles.

From the above results, it may be concluded that GAE increased the release of Ca** from sarcoplas-
mic reticulum, mitochondria or other intracellular Ca*+ stores of vascular smooth muscle, but it does

not increase Ca** influx across the plasma membrane.

. Key Words: Ginseng-alcohol extracts, Vascular smooth muscle contractility, Ca** mobilization.
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Fig. 1. Schematic diagram of experimental setup for measurements of tension of vascular smooth muscle.
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Fig. 2. Schematic diagram of experimental setup for
measurements of Ca** flux.
OP: operational amplifier
CSE: Ca** selective electrode
RE: reference electrode
S: stirrer
AR: aortic ring
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Fig. 3. Effect of ginseng alcohol extract (GAE) on the
Ca**-dependent contractility of vascular smooth
muscle.

At a 0 mM Ca**, GAE increased the contrac-
tility of vascular smooth muscle in a dose-
dependent fashion but at a | mM Ca**, tension
was increased without any dose dependency.

Data represent the mean+SE of 4 experi-
ments.
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In the presence of ryanodine (10 uM), GAE
still increased the contractility of vascular
smooth muscle as much as control group.

Data represent the mean+SE of 4 experi-
ments.
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Fig. 5. Effect of ginseng alcohol extract (GAE) on the
contractility of vascular smooth muscle pretreat-
ed with caffeine.

In the presence of caffeine (10 mM), GAE
increased the contractility of vascular smooth
muscle compared to control value.

Data represent the mean+SE of 4 experi-
ments.

*; p<0.03, significantly different from control
value.
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Fig. 6. Effect of ginseng alcohol extract (GAE) on the
contractility of vascular smooth muscle pretreat-
ed with verapamil, lanthanum and ryanodine.

In the presence of verapamil (V, 10 uM)+
lanthanum (L, 1.5 mM) and verapamil+lanth-
anum+ryanodine (Rd, 10 zM), the contraction
of vascular smooth muscle were decreased, but a
dose-dependent fashion was still demonstrated.

The other legend are the same as in Fig. 5.
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contractility. For details, see Method section.
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Fig. 8. Effect of ginseng alcohol extract (GAE) on the Ca** flux across the membrane of vascular smooth muscle.

Cat** flux was measured with Ca**-selective electrode. For details, see Method section.

A: The tissue was preincubated in the Ca**-depleted KH solution and the changes in Ca** influx due to
norepinephrine (10-7? mM) was measured in KH solution with 1.0 mM Ca*+.

B: Ca** efflux was measured in aortic ring of A in KH solution without Ca**.

C: The tissue was preincubated in the Ca**-depleted KH solution and the changes in Ca** influx due to GAE
(50 mg%) was measured in KH solution with 1.0 mM Cat+.

D: Ca** efflux was measured by aortic ring of C in KH solution without Cat+.
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Fig. 9. Effect of ginseng alcohol extract (GAE) on the Ca** flux from sarcoplasmic reticulum vesicle (SR).

A: SR vesicle alone

B: SR vesicle+GAE (50 mg%)

C: SR vesicle+ryanodine (10 ¢M)
D: SR vesicle+ryanodine + GAE
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