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AIM: To identify the calcium channel blockade and
anti-free-radical actions of panaxatriol saponins R,
R;, Rg;.- Rgs, Rh;. and oleanclic acid saponin K.
METHODS: On ventricular myocytes of Wistar
rats, single channel activities of B, L, and T type
caleium channels were recorded with the cell-
attached configuration of patch-clamp techmc, and
free radical contents were measured with electron
spin resenance method. RESULTS: R,, Rg;,
Rg;, and Rh; shortened the open times, prolonged
the close times, and reduced the open-state proba-
bilities of B, L, and T type calcium channels: R,
shortened the open time, prolonged the close time
and reduced the open-state probability of L type cal-
cium channel; R, did not influence the activity of
R., Rg;, Regs.
and Rh; antagonized the increase of Iree radical con-

calcium channels (60 pmol* L™y,

tent induced by xanthine 0.42 mmol* L™ !-xanthine
oxidase 5.3 nmol: L '; R, and R; had no effect (30

pmol*." '), CONCLUSION: R.. Rg,;, Rg;, and

Received 1994-12-12 Accepted 1995-05-15

Rh; had both the calcium channel blockade and anti-
R; had blockade action on L

free-radical actions.

type calcium channel.

In previous works on the action potential of
cultured myocardiccytes, we found the calcium

channel blockade and anti-free-radical actions of
panaxadiol and panaxatriol grouped saponins'!'?’.
We confirmed the 2 actions of panaxadiol saponin
monomers Bb;, Rb., Kby, and R, with paich-clamp

technic and electron spin resonance method ¥ .
This experiment was to test further the panaxatriol
saponin monomers R,, Ry Rz, Rg., Rhy, and
oleanolic acid saponin R, with the same method.

MATERIALS AND METHODS

Drogs and reagents  Ginsenoside monomers ( purity
>95 % } were extracted from stems and leaves of Poner gin-
seng C A Mey by the Department of Organic Chemistry in our
University. Five panaxatriol saponins were all damrarane
type tetracyche triterpenoid saponins.  Their aglycone was
20- S-protopanaxatriol.  The difference between them fell on

the glycochains connecting with the aglycone.
Lal

B, was a
pentacyclic triterpenoid saponins'®', which was the only one
oleanclic acid type ginsenoside.

Xanthine (Xan), xanthine oxidase (X0}, verapamil
(Ver), Dubecco's modified Eagle medium (DMEM), Hanks

balance salts, Bay k 8644, fetal bovine serum (FBS) were all
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the same as previously- .
Recording of single calciom channel activity®'

myoacardiocytes were seperated [rom the apices of neonaral

Single

Wistar rats and cultured wuh a rmedium consisted of 80 %
DMEM and 20 % FBSin5 % C0, —95 % air at 36.5 T for
24 — 48 h.

Before and after medieations of panaxatriol saponins 60
wmol* L™ '] oleanclic acid sapeun 200 pmol- 177, Ver 78
wumol*L 7Y, and Bay k 8644 5 pmol-L ™!, the single channel
activities of B, L, and T type calcium channels were recorded
with cell-attached configuration of patch-clamp technic. L
type chamnel was stimulated by stepping from - 50 mY to
+ 10 mV. T type channel was stimulated by stepping from
— 70 mV to —10 mV. B type channel activity was recorded
at — B0 mV holding potential.
tracted:! mean amplitude of Ba®" current flowing through the

Four parameters were ex-

calcium channel, mean open time, mean close time, and
apen-state prabability.

Measurement of free radical content> The myocar-
diccytes were taken from the whole venrricles of Wistar rats
24— 48 h after birth and cultured in & % OOy ~ 95 % air,
pH 7.4 at 36.5 T .
groups: 17 control group, the medium was composed of BD %
DMEM and 20 % FBS: 2) Xan-XO group, Xan 0.42 mmal
'L7 7 2nd X0 5.3 nmol* L~ ! were added 16 b before ESR as-
say; 3) Xan-XO+ R, 4) Xan-XO+ Rp; 5) Xan-XO + Rgy:
6) Xan-XO + Rgy: 7) Xan-XO + Rh;; 8) Xan-XO + R,
groups, the saponins were all in the concentrations of 30 umol

Myocardiocytes were divided inte 8

‘LY. Afier 5d, the [ree radical contents of myocardiocytes
were measured with ERZ000-SRC electron spin rescmance
SpECLIDSCORY .

RESULTS

Single channel analysis
single channel recordings of B, L. and T type calci-

As compared with the

um channels before medications, R,, Rg;, Rg:, and
Rh,; shortened the open times, prolonged the close
times, reduced the open-state probabilities, without
apparent influence on the Ba®" currents flowing
through the calcium channels. Their effects were
similar to those of Ver and opposite to those of Bay
k 8644, except that the 2 control drugs had no ef-
R; shortened the

open time, prolonged the close time and reduced the

fect on T type calcium channels.

opetrstate probability of L. type calcium channel.
R, exhibited no apparent effect on the activity of any
type calcium channels ( Tab 1}.

ESR spectroscopy The ESR spectral forms of

various groups were similar to each other and the g

value was 2.0023 for all groups, indicating that the
free radicals detected from warious groups were all
the same. The free radical content {spin number)
of each group was proportionally calculated {rom its
ESR spectral area and that of the standard sample
{weak pitch with a spin number of 1.29 x 10'%).
Xan-XQ increased the {ree radical content of myo-
cardiocyvtes. R., Rg, Rgs, and Rh; antagonized
the increase induced by Xan-X(J. R;and R, had no
elfect on it {(Fig 1, Tab 2)}.

g = 2.0023

5G

Standard sample

Xan—X0

Control
R.+ Xan—X()
R{‘?" Xan—KU
/\/\/‘/ mxu
‘V\A./ \/JL‘/E-T;_X”

Ry, + Xan —X(Q)

Blank ESR 1ube

. bl o

Fig 1. ESR spectra after Xan-X0O° Xan 0.42 mmol L™ ! +
X0 5.3 nmol’ L™ !, saponins 30 pmol 1.7 1,
G: gauss; g° g factor,
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Tab 1.
pmol-L™", ¥Yer 79 pmol-L™!, and Bay k 8644 5 pmoi-L™'.
P>0.05, "P<0.05. ‘P<0.01 vs control.

Activities of B, L, and T type calciom channels after panaxatriol saponins 60 pmol-L™', oleanoiic acid saponin 200

r =5 channels except control { # =40 channeis): r 5.

Type Drug Open time/ ms Close time/ ms Ba®* current/pA Open-state probabilicy
B Control 6.07=1.08 78+9 1.46 + (.28 0.082=0.026
R. 3.54=1.36° 100 £ &° 1.21+0.70" 0.035 = 0.006°
Ry 4.99=2,12" 85 % @ 1.31+0.62" 0.075=0.005°
Re: 2,96~ 0,206 189 + 467 1.33£0.21° 0.018 = 0. 004°
Rg, 2.57+0.19° 98 £ 57 1.39+0.13" 0.003 £ 0.002°
Rhby, 4.50 0. 69° 89 +2° 1.54=0,14° 0.054 + 0. 007"
R, 6.03+1.18° 70 +12° 1.17 =u.62" 0.102 + 0.013"
Ver 2.84+0D.20° 364 + 45° 1.37=0.20* 0.009 + §.047°
Bay k 8644 10.86 £ 0.42° 33=12° 1.51 £D.18* 0.365 + (.008"
L Control 4.64+0.25 113+ 16 1.64 + (.59 0.045 + 0.008
R, 2,25+ (1.15° 174 +1° 1.86+ 0, 45" 0.017 + 0.004°
Ry 41.08£0.96° 123 + 8b 1.80 £ 0. 95 0.024 +0.0028°
Re; 1.81%0.25° 267+ 1" 1.48+0.18" 0.007 = 0.002°
Re, 2.66 £0.25° 198 £ 8¢ 1.57 £ 0.31° 0.022 = 0. 005°
Rh 2,79 £ (.85 143 + 6 1.64+0.16" 0.027 = D. 008"
E., 4.55+0.03" 105 + 11° 1.65 £ {.50° 0.047 = 0.010°
Ver 2.60£0,25° 158 + 10¢ 1.11+0.19° 0,023+ 0.002°
Bay k 8644 £.22 £0.39° TH+ O° 1.89£¢.71" 0.121 £ 0.005°
T Control 2.38=0.41 85+ 12 0.77 x0.11 0.020 £, 006
R, 1.91=0.07" 60+ 1° 0.77 £ 0.05" 0.004 £ 0.005°
R, 2.09=0.20 92 +7* 0.64 + 0.03" 0.023 £0.001°
Reg 1.32+£0.31° 168 + 2° 0.7610.12° 0.008 £ 0.007°
Rg, 1.68+ 0,997 123 + B° 0.69x0.13" 0.016 £0.004°
Rh, 2.01 £0.08° 153 + 37 0.72+0.01* 0.022 +0.003®
R, 2.18+0.26" 95 + 2° 0.62+0,19" 0.027 £ 0.005
Ver 266 £ 0.27° . 92 + 9 0.78+0.12" 0.033 £(.004"
Bay k 8644 2.32 £ 0.58° 83 + 15° 0.64 + 0.08" 0.030 £ (.009"
Tab 2. Spin npumbers of coltnred myocardiocytes after Xan saponin monomers R,, Rg,, Rgs, Rh; had both cal-

0.42 mmol-L ™', XO 5.3 nomei- L™ !, or saponins 30 pmoi
‘L™'.  g: pumber of cuiture hottles; ¥ = 5.
P05, ‘P<{.01 vi Xan-XO.

Xan-Xo Saponin n 10 "% x Spin number/g dry wt

- - 9 1 920 =199°
+ 12 3 660 = 353

+ i, B I 035 =213
+ R 6 3 180 = 789°
+ Hel B 720 =153
+ Hes B 1 745 = 151°
+ ith; B 1530 £132°
+ R, 6 3 976+ 133

DISCUSSION

This experiment demonstrated that panaxatriol

cium channel blockade and anti-free-radical effects,
oleanclic acid saponin R, had none of the two ef-
fects.
triterpencid saponins,

Since panaxatriol sapomins are terracyclic
while R, 15 a pentacyclic
triterpencid saponin, the different effects might be
R; exhibited
only blockade effect on 1. type calcium channel.

come from the difference in aglycones.

The different effects of ginsenoside monomers within
be due to the
glycochains connecting with the aglycone.

R., Rg;. Rg: and Rh, inhibited all of the 3

type calcium channels, indicating that they exerted

the panaxatriol group might

on all the basic physiologic Tunctions of myocardio-

(s

cytes® pacemaking function (T type related) ac-

tion potential and contraction { L type related }'%,

and aurodepolarization (B type related}™-*',
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R.. Rgi. Rgz and Rhy had both calcium chan-
These

results were consistent with those of some calcium

nel blockade and anti-free-radical effects.

antagonists such as nifedipine, propranclol, vera-

o

pamil, diltiazem and panaxadiol =saponin

monomers Rby, Rb,, Rb; and R.'?'.
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