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Abstract

The effects of red ginseng fractions, both total saponin and non-saponin isolated from
Panax ginseng root, on catecholamine secretion were examined in bovine adrenal medullary
cells. Acetylcholine (ACh, 50 M) induced the secretion of catecholamines from the cells. The
total saponin fraction (40-800 xg/ml) inhibited ACh-induced secretion in a concentration-
dependent manner, but not the non-saponin fraction {1 mg/ml). The total saponin also inhib-
ited high K*-induced secretion, but the inhibitory effect was much less than that of ACh-
induced secretion. These results indicate that the total saponin fraction extracted from red
ginseng has the inhibitory effect on catecholamine secretion from bovine adrenal medullary
cells stimulated by ACh. The results further suggest that the effect is attributable to an
inhibition of ACh action. This inhibition may be associated with the pharmacological effect of
red ginseng in a function of autonomic nervous system.
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Abbreviations ACh, acetylcholine ; CA, catecholamine ; HEPES, 4-(2-hydroxyethyl)-1-
piperazineethane-sulfonic acid ; KRH, Krebs-Ringer-HEPES ; KRP, Krebs-Ringer-Phos-
phate.
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Wiz, @4 ET L7 > (fraction V), 274 F
—4 (Type I) |3 Sigma Chemical Co. &, 1741
FEBLUOTFa) 38, Eagle’s Mini-
mum Essential Medium i3 B AKSUSESI 4 EH L 72,
@4 Bl B & M AL o0 5 8 medium 12 13, Ca?*-
free Krebs-Ringer-phosphate (KRP) buffer (pH
7.4) [154 mM NaCl, 5.6 mM KCl, 2.2 mm CaCl,, 1.1
mM MgCl,, 0.85mM NaH,PO,, 2.15mM Na,
HPO,, 10 mM glucose] #, 3ZFMAas 6 D CA 4
W % B o) medium {2 {3, Krebs - Ringer - HEPES
(KRH) buffer (pH 7.4) [125mM NaCl, 4.8 mMm
KCl, 2.6 mM CaCl,, 1.2 mM MgSO,, 25 mM
HEPES, 5.6 mM glucose, 0.5 % £ MiE7 /L7 3 > ]
AL 2.

(2) REBRFAFE FEHIEHEMREHEOA % 25
AL B D H IS L 0 Sl L 72 S s B
B3 10 % 1740 M iE & LAl % 0 L 72 Eagle’s
Minimum Essential Medium 2% 2> 2 3 > |,
2Xx10° cells IBETHIZ, CO;-4 ¥ F aX—F—
(95 % air/5 % CO,) *hT4 BREEL 72

AU EMNED 5 CA WA AL 2w, HFE
A% 2 £ KRH buffer B4 ZEK 5 % &4
KRH buffer & ¢37°C, 10 7B 7v 4 > ¥ 2~—
2> L, kiZc ACh (50um) DHFAET, N FN
KRH buffer & £LZp45 % &1 KRH buffer T 74
A > X 2= a2, RIGIE, KIGHEE &
FEE (RARBEO4AM) MR B2 ik T
W7z, M LAWE N CAIZT VI TIRE,
WL, =2 FL U7 viAkic kBt ERL
72" (BRI 420 nm, £63 540 nm).,
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1. ACh IZ & 5B RIEHEMIE,» o CA 7
WBIZH T BRIBER B DR

R HEETANBE %2 50 uM ACh T 7 43R, 37°C T4
VX aN—I g 75 LD 5 eMiEN CARD
235 9% o CA Zwnh 72 (Table D), WU &MHT
THYT A= EMZA v XaX—La>ThE
AChiz L 2l & o0 CA Sy W & 17z, Lo
L, FEHR=>@5 (10 gg/ml & 1 mg/ml) TIEA
ks (basal secretion ;1.29%) & AChiz k5 CA
SRS KT LA 55288 L 2 - 72, 40, 400 pg/ml Ol
R CESIRAChIZ L 3 CAZMWE FNFN
104, 53.9% BHEL 72, TN HIBENHIY K=
S HRED 5 ) CA DEIRZMNTIZE - 72 K FhR %
RB%ir o7z (Table 1), F 72, #ildX 400 pg/ml

Table I Effects of total saponin and non-saponin
fractions on catecholamine (CA) secretion
from cultured bovine adrenal medullary
cells evoked by acetylcholine (ACh).

Treatment CA secretion
(% of total)
Basal 1.20+0.03
Basal+ Total saponin (400 zg/m!) 1.43%£0.21
Basal+ Non-saponin (1 mg/ml) 1.28+0.18
ACh (50 u™m) 23.48+0.70
ACh (50 gM)+ Total saponin (40 gg/ml) | 21.16%1.08
ACh (50 M)+ Total saponin (400 eg/ml) | 11.48+1.21
ACh (50 «™M)+ Non-saponin (10 xg/ml) 22.16+1.63
ACh (50 M)+ Non-saponin (1 mg/ml) | 21.14+1.37

The adrenal medullary cells were preincubated
with or without total saponin (40 or 400 gg/ml) or
non-saponin (10 gg or 1 mg/ml) for 10 min at 37°C
and the cells then were incubated with or without
total saponin or non-saponin in the presence or
absence of ACh (50 M) for 7 min at 37°C. Cate-
cholamine in the medium were determined as
described in Materials and Methods. Cate-
cholamine secretion was shown as a percentage of
total cellular catecholamine content. Results are
given as the mean+S.D. (n=3 experiments).
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Fig. 13, #Ea 5 CA Sz x4 2 v K =
SIS OWEMELTRL T 5, M H= B
Sk FElIC ACh (50 uM) 12 & 2 $#aA 5 o CA
W R IIRIL 72, HLY R = o S o #0HIsh R L 40
pug/ml 7 53 511, 100 wg/ml T 32.1 %, 800 ug/
ml Ti 87.2 %, CA Zi%fHEL 72,

K= o Wigra ACh iz & 5 #E87 & o CA 45
WHEIER O 2 = X 18 %~ 5 12, high (56
mM) K* JlEc & 2 #0875 5 o CA S xd1 24
HR= GO LA 72, Fig. LIcAd &9
WKLY R = > Bi4r i3 high K+ (2 & 5 CA & i xd
L 100 pg/ml & TF - 72 { @84, 200 pg/ml
P HEEN R E S H5H L, 800 xg/ml T CA Gk %
285 % RHHEL 72,
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Fig. 1 Effects of different concentrations of total

saponin on catecholamine secretion from the
cells evoked by acetylcholine (ACh} and 56 mu
K-. After preincubation of the cells with various
concentrations of total saponin for 10 min at
37°C, the cells were incubated with various con-
centrations of total saponin in the absence (@)
or presence (©) of ACh (50 uM), or presence (~)
of 56 mm K* for 7 min at 37°C. Catecholamine in
the medium were determined as described in
Materials and Methods. Catecholamine secre-
tion was shown as a percentage of total cellular
catecholamine content. Results are given as the
mean=+S.D. (n-3 experiments). *: p <0.05; **: p <
0.01, significantly different from ACh or 56 mM
K* induced secretion.
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Dk A CANO ; ThH o DY Lh - T high K* %
JI Tz #igbiz, AChic & 5 CA i xbd 24K
= g OIS EAAR A A VT LF v AL

AT 5 Ca® WA B L 2L Thl, £
nuru@u WORFLIZENIL T T b 2 k&5 <
WL TS, A, =aF T RFALT)
TRARSD SRR IEEPEF F Y 7 2 F e v A HHLY
K= D Th b ),

HARD VTHHERE D % (13, 2SR & ol a8 R
WD ST o Z NAZIKAL L T B, /N7 2 20
CFNB LA TER anP LTEbNE, L2 -T,
A DL R = 2 Wi D EIE R 5 ) CA SN
LN N DERN DD TH b AT RRGFIT B
Bl s nbsnr iy Lithv,

B, WMENLEHT R (P /)
# v, ACh MBI % 45 Z Tk R & 2 0
B0 A A = R L2 DWT, £ 72 o Hl R
LAY NEOFEH = DPBARICOWT, X S5ICHREE
Mz Twb,

A, FHAH1E Z OERTALEOMY K=
75 ACh 1z & & /1wl B i E MR A & o CA 4
[/ R R S AN L P AN

1. MY R =iz AChiz L 2 #ilah 59 CA
3 E AR E S ] L 72

2. YR = s CA I e A LB L
e 72,

3. MY R = > higd high K iz
3% *) WEE edr o T,

4. LILoofsdid, Argaiorh, MR = s
7Y ACh L B EVERVEIE D 5 o) CA ik %ffllﬁill
THIEERLTHEY, ZONEIHZ AR
BEREIC BT 2B L BT LN A TH S ),

> i
)

&5 CA iz

I
AWFFEIC M L 72 AR R = i & 3R R =
> WGy I R AT B DRI LB L D

THY, B S I HESBEAZE () 128
Wi bErsELET,



1)

5%

w

THIBREELAN A 50 A T a— VT 3 2N T SRR T OB 239

X ®

e Em, HNIREZ, NSRRI, HLEES
A BB AL ENR (55 1 80 #1% (Ginseng Radix
Rubra) o&ATHSY % 1, FYHEEE 103, 612-622, 1983.
FORE ] L AT B SRR AR I S B T, SR AE
89 — Z D EERE - BRBIFE DML - (UAT#E -, RS M
EA%), JEILHAL HH( pp. 58-70, 1989.

Tachikawa, E., Takahashi, S., Furumachi, K., Ka-

shimoto, T., lida, A., Nagaoka, Y., Fujita, T. and
Takaishi, Y. : Trichosporin-B-1III, an « -
aminoisobutyric acid-containing peptide, causes Ca?*
dependent catecholamine secretion from adrenal

medullary chromaffin cells. Mol. pharmacol. 40, 790~
797, 1991.

Weil-Malherbe, H. and Bone, A.D. : The chemical
estimation of adrenaline - like substances in blood.
Biochem.J. 51, 311-318, 1952.

Wada, A., Takara, H., [zumi, F., Kobayashi, H. and
Yanagihara, N.: Influx of 2Na through acetylcholine
recepter - associated Na channels: relationship
between #2Na influx, **Ca influx and secretion of cate-
cholamines in cultured bovine adrenal medulla cells.
Neuroscience 15, 283-292, 1985.

Kao, L.-S. and Schneider, A.S.: Calcium mobilization
and catecholamine secretion in adrenal chromaffin
cells: a quin-2 fluorescence study. J. Biol. Chem. 261,
4881-4888, 1986.



