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Effects of Ginsenosides on Acid Secretion in Gastric Cells
Isolated from Human and Rabbit Gastric Mucosa
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Abstract : Antiulcer effects of ginseng saponin, acidic polysaccharide and methanol extract of Panax
ginseng in the patients and experimental animals were reported. Postulated action mechanisms of
ginseng were histamine-H, receptor blocking and increasing gastric blood flow. In the present study,
the effect of ginsenosides, the biologically active glycosides of ginseng, on gastric acid secretion was
examined using gastric cells isolated from human and rabbit gastric mucosa. Ginseng saponin, gin-
senoside Rbi, Rb., Rg: and Rh, were tested in unstimulated as well as stimulated gastric cells. His-
tamine (10 * M) and 3-isobutyl-1-methylxanthine (10 * M) were used as secretagogues. To in-
vestigate the mechanism of ginsenosides on acid secretion, the levels of cAMP and cGMP were mon-
itored in gastric cells. As a result, high concentration(1mg/m{) of ginseng saponin showed 73~75% of
stimulated acid secretion in control gastric cells. However, ginseng saponin had no effect on un-
stimulated acid secretion and the levels of cGMP and cAMP in gastric cells. Ginsenoside Rb,, Rb. and
Rh. significantly inhibited stimulated acid secretion. Gastric cGMP levels were increased by all gin-
senosides tested while cAMP levels were increased by all ginsenosides in unstimulated state of gas-
tric cells, but increased by ginsenosides ginsenoside Rg, and Rh, in stimulated state of gastric cells.
The results suggest that inhibition of ginseng saponin on gastric acid secretion represents a complex
effect of individual ginsenosides, which produce a range of effect on acid secretion. The inhibition
site of ginseng saponin on stimulated acid secretion is postulated as post cAMP levels in acid se-
cretory pathway such as protein phosphorylation or proton pump. Nitric oxide may not be involved
in the inhibitory effect of ginseng saponin on stimulated acid secretion.
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2)abd delom ¥uET glow, AR F3s
AHRHE Al A AR SA AHSS 28l
o]-8-3}3r it

Akl o] Ak gz FHel e Fol
FaAol s vt ke EX19 F A2
= histamine®] H,-histamine receptorsl|2] 2ol
ol o]Foix]w, G-protein "} adenylate cy-
clase F44& F7HAA o] Fo1ZIc). Adenylate cy-
clase®) #4313} adenosine 3',5'-cyclic monopho-
sphate(cAMP)E &3 47|22 cAMP-2]&4 pro-
tein kinasea(PKA)E Z%1A7lcl. whs{A|a] 42
714-& ¥3lo] PKAE K*, H-ATPasell & pro-
tons®] pumpingd Z7IAF 224 $AtEulE &
AA 7k 22 B2 $]AHE-H] wis) Al S A Al 2]
ool 4= histamined $4HH] ZAEAZ AME-
g F AlaAgEAQ A ZY cAMP FA4 0] f-&-3)
A o] 8% 3 et

cAMPS} @A 1Tt 7)59] 22 ¥ o s By
2 9J¥F cGMP+E GTPE %€ guanylate cyclaseell
o)sted A= * cGMP¥ ¢GMP 2|4 protein
kinased EAdstel )’ o] 252 2HE31e]? 7]
<& et} &35 o}u| =419 L-arginine & Z4-€
nitric oxide synthasel| 2]&t¢] A =l+= nitric ox-
ide (NO)+= guanylate cyclase®] heme moietyel 2
gale] o] AA4E I HIde Carof
NADPH 2]&4 NO synthase(NOS)7} &2 2|4
TollA AR 2" N°monomethyl-L-arginine
(L-NMMA)ol| eJ3}o o] aae] &Ado] oA & 7
£ 9”9t #Re) A2} capsaicin EE indo-
methacino.2 A 2|23+ FellA ¢1gqt &4
stodeh” o)9} 22 B yi= NO7F b8 Hahe-g
Z+= mediatordl PGE, 3} #Al8}e,® #1319 &
Aol Fedsbe T i) 2L NOY 94
2ol gk REaE 7| Ao Fag A4S # AY
S AlAleka glr). of9} Alubsl= B E vagal ex-
citation B YAHER]EFHA B Aol uk-g-3le] niof
Azkz Z7}8he= HCO, 2 48]+ NOS inhibitord]
N¢-nitro-L-arginine methyl ester(L-NAME)¢]|
oste] 210 2 NOZF HAkEu] o] 24l 3t
olg Zde] AAI=ch B 7ol ¥ YAAl

£ o]43 Aol E NO F &4l sodium ni-
troprusside”} dibutyryl cAMP2 %3215 $AFH]
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o] WA E o] 43 AEHS Aok, 2AHIK, TAF
A Aokell Azt AxAT QA EL L A FRe
Hepty-e 25 Astedch” JA4F methanol ex-
tractZ HCl/ethanol 543 #loFol 243 A} <l
AR A AlEet B3 aE vehyon] ) ik
% A}2 137} ginsenoside Red] 3¢ Al A= 3ha
=9l a4t extract®] 1A EF ARGl 2
T YA EaTE ake] R Al ZA 2
NO<g| BAxA4 7hsA& ARl 9low, 14k ol
A}E 2] histamine H. receptor blocker -FAF-8-
3} 914} polysaccharide®] HCl/ethanol 54 %
off gk ¢35 Faperngo] Qlake] 9kl A
g2 9 n3A Aol et bAS vehllF
a2 e} SuzukiSE 48] 50% ethanol extract
7} fEAE HollA fiEEE GAFh, 2-deoxy-
D-glucose<} baclofen [beta-(p-chlorophenyl)-v-
aminobutyric acidls F5AIAAIE §7F Sl4HEH]
21526l 93 AN E dAIFE Bugeasy
al4} extract?} vagal stimulation =4 $]AHEH[H.
the S5AAE 53 SR A e B
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1. QIMALEH Al2

814 Ab¥EYd 4 ginsenoside Rby, Rb; Rgi, Rhi=
ghaalatad 2ol el ol 4] Fgtol ARS-3lch

2. ENZRE ¢ 2R

7! New Zealand & E7](1.5~2.5kg)oll seco-
nal(30 mg/kg)< i.v.2 FARSte] via3leict, 225
"47113]"’4 B o) R} At WY E &

& sl =& 3t 5mi®] heparin(250

U/ml)a FAbskg k. 18 & =38 Eslo] £3o|
Alzbsb AR FEsE AP g3s AAsks

o}, Zolo 7ig AN FF S AR
Z 37CY) AMA-¥38F PBS(NaCl 149.6 mM, K-
HPO, 3 mM, NaH,PO, 0.64 mM, pH 7.3)& &%-2
EE Bale] fFIn F9E 53] BFHe] v}
2 =2 s} o] B wh o= oi¥-#-2| PBSE-
2 9 2% gl o, PBSARE & 53 ¥
Ho| b43] A|A=774A] 2 500 mi] PBS7}F 2
ook FF F A AEsha ovs wet AN
b3 9 JS-ES AlAskA

3. E7| 2IEe=RE SIMME 22|

el AR} {FEHE AAS AATTS
PBSZ oj2] ¥ AA3 ¥ A2 2715 AAZA
o}, $AeE TF o2V —ra] g ¥ A 24lstn
37°Ce] Akx¥3} PBSE 7 #H AH3tsict. 50 mi2l
collagenase &EA89(NaCl 130 mM, NaHCO, 12
mM, Na,HPO, 3 mM, NaH.PO, 3 mM, K.HPO, 3
mM, MgSO, 2 mM, CaCl, 1 mM, phenol red 10
mg/L, pH 7.4. A3
U/ml, rabbit albumin 1 mg/ml, glucose 2 mg/miE
A7rskedeho] B2 200 ml flaskell 942 B EE
2712 100% 0,5 FYgF %3t 37°C F2elA
7PEA E5EA w15 AEsled 18 A
2% wj7lx] o] A FHA-E 5% ool 3kl 90%
F, AAAz) FelEd whe-g AAATI I A

Ol ‘:o
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Aol type I collagenase 250

A

A7 A= T - bl
A A2eA Pl fAdAEY A
nylon cloth(200 pm)2 3 =3} vh&- 15 mi Al Zell
SAch Al@del AT} 7tk o A
2 Wgomr, o]% incubation mediumg AR§-3}o
33 AHste] YAHEE collagenase e AEE
42 A At A A48 incubation medium-S
NaH.PO, 0.5mM, Na,HPO, 1 mM, NaHCO; 20
mM, NaCl 70 mM, KCl5mM, glucose 11 mM,
Hepes 50 mM(pH 7.4), CaCl: 1 mM, MgCl2 1.5
mM, BSA 1 mg/miZ FAIA™. =g HAIA
X+ trypan blue dye exclusion Y22 A E P&
| 90% o)A AL dw|AF o2 HAAAH QA A2
EH% 2Hlgt 5 Aol g3kt
Ol 2Fatc2RE MME 22
AlAEHA /sl 2A(HAHA Al BAF

Q2R ZE golo 7 o]Ate] Wb ER] oL ) &
FAAZ 18 33 37:C9) Ab¥3} PBSE A4

o} 1A ehs 2E o 28 R’ & A E43n
37°Ce] Akxx3t PBSE F H AlHsisich 50 mi9]
collagenase EA-8-H(NaCl 130 mM, NaHCO, 12
mM, NaHPO, 3 mM, Na.HPO, 3mM, KHPO, 3
mM, MgSO, 2 mM, CaCl, 1 mM, phenol red 10 mg/
L, pH 7.4. AF&-=1A1¢]| type I collagenase 750 U/ml,
human albumin 1 mg/m/, glucose 2 mg/mi& 3713}
drhel @21 200 m/ flaskell $1792 234 EE &7]5
100% O.F FU7 F B3le 37°C F2elA 7PHA
EEA vhgA ) 1208 F, A Z7E =
w8 AXAZ|a R AP-E ALeA 3k
o} YA E2] BAleN-S nylon cloth(200 pm) 2
ale] 15 ml Al Fel &7k AR fAdA 27}
7lepekd ohe AASE wglew, o]F incubation
medium-& AHE-8led 33] AA e HAAHEE col-
lagenase §l& A2 FAIAZCE Ay AH83=
incubation medium-S NaH,PO, 0.5 mM, Na,HPO, 1
mM, NaHCO, 20 mM, NaCl 70 mM, KCl 5mM,
glucose 11 mM, Hepes 50 mM(pH 7.4), CaCl; 1
mM, MgCl, 1.5 mM, BSA 1 mg/miZ F+A3sich”
22)3) 9] A £+ trypan blue dye exclusion W
22 AE AEE 90% o133 At drlAez A
Al AT e E A3 F A g AHE-3T
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2 B4R, a8jeg a4 £We [“Cl-amino-
pyrine®] FAu|&L atEn5He A2 A4
g} [4C]l-Aminopyrine®] %4 Al§-& Ber-
glindh 5(1976)2] v*-& <7t A slo] Alg-s}
Aok 8ekatnd AAMNE FAA (25 mg 4%2%/ml)
& GEFATY Y R2TFOE o] 37°C oA (1At
AL, 0.01 mg/ml, 0.1 mg/ml, 1 mg/m! = gin-
senoside Rby, Rb,, Rg,, Rhy, 1 mg/mi) 100% Ab4
Sustell 304 E<F v AR e 3082 vk A 7ke
HAHEH] EAloll g FEY F% AYPS 95ty
Hegsicty Bad Azb-wolt}, B oo Alggt
ginsenoside®] F%=(1 mg/m)& w|Ad A7} )
AL Y] 9abEn] A ERe) ZAsl] AR}
ek 308 ¥ AbRu]) SRS fresbr] 9l
histamine(10™* M)3# IBMX(10*M)E Hrlslzn
Aol 0.2 pCi/ml FE9 [“Cl-aminopyrine(109
mCi/mmol; Amersham, U.K.)& $JAA4 % BAtel
ol A7Vsted 37°CellA 6087t 100% At T-5}ol
A 57 dbgAIZ 7124 BH)E fR)Ee ol
ZTolle 5% vehiclew #H71g £ T Ao
2 43217l VehicleZ& 91422} histami-
nedll= $7+%, IBMXoll= dimethylsulfoxide S
AH-3tsdch. HhgoE AA1R2) (2,000 % g, 28)3}ed
pellet-> 1N NaOH 0.5 m/E 7}8}e] £38]471 3 10
m/®] instagel®(Packard Instrument, Downers
Grove, IL, US.A)E Arlstadel A2 m) & 2
& 10 m/® instagel®(Packard Instrument, Do-
wners Grove, IL, US.A)E 7IF ¥ wa)se
Beckman LS 5000 TA counter(Fullerton, CA, U.
S.A)E A3 A E Laf o] WAl s (ra-
dioactivity of pellet, cpm,)3} YA A E2] ¥l-g-ol2)
HFAFg-(radioactivity of supernatant, cpm.,)¥}]
HIE2 Az AHEE| S Hrlslgdct B Alg)
4] [“Cl-aminopyrine 4 A& ¥ AL 77}
37 9date] o2EH9 secretagogues, Z dibu-
tyryl cAMP(10°*M) % histamine(10 * M)¢] %t
5 A7} == histamine(10 *M)3} 3-isobutyl-1-
methylxanthine(IBMX) (10 ‘M)S =4 79
F A7) ab T BA=2Z(37C, 608, AARTF)o
2 43A17]5 Al EWe] %49 [“Cl-aminopyrine
HI&2 9AHRY] 2712 elslelc)
[“Cl-aminopyrine %74 ®-&(%)=cpm,/cpm,,

AR ZAA itz de] Hatn) ol AEADA A wlxE Fg 25

6. LIMMIZELY cAMP &3

[“Cl-Aminopyrine & A 7|%% wie} 212w
Hod JAAEIS histamine(10 *M)# IBMX
(107 M) 25 =+ W4 Hrlsla whgo] Bus
A Eelste] de YAHAE(T5S mg FER/m)E
200 Wil Tris/EDTA buffer(50 mM/4 mM, pH
7.5)l 253 £33}, Phosphodiesterase #A4]
Al A 3 93] 100C 2o 387 G
% 20,000xg2 282F 9A1E2]skdch. Pelletd
23 443 g o] 83ledt. AbEel 50 piE H3led A
ol ["HIl-cAMP 50 pi¢} binding protein 100 i
€ A7Ft] Aol AL Az WA (2~8C)
2A17t Bslsich AR charcoal 100 piE X7}
sho] 587 Ag-91ell Wk 12,000 X g2 28-7F 9
AEEF -3 ukgo] dofd cAMPE gt
45 200 WE #HFF- instagel*(Packard Instru-
ment, Downers Grove, IL, US.A.) 5 WS Q1 43
Zb WhabeS Aot Sl AW R cAMP
T2 2-10 pmole M2 A g FHTAL o]
ato] AA s}

7. AHMIZH cGMP &

7ol 9J3led Tris/EDTA  buffer(50 mM/4
mM, pH 75)& 253 F43F gAdAE Sake
phosphodiesterase &4 Ao} chuld 2 95
100C 3ol 337t - 5 20,000 X g2 28-7F 99413
2 F ) A= 100 wWeE Hsle] [H]-cGMP 50 ek
& "4 50 wE Avlste] dgel Mg Az WAk
Z(2~8C) 22 907k WrA)skgdet. (NH.).S0, 49 1

E A7b8kaL dgEell 5EZF wAE F 12,000x g2
287 AlRelEte] wost Higo] dohlxa| ke
cGMPE 33t b3 Wl v A FE3e F3e] &
o] 27 g ¥ wB-E o] fslo] Fe Lolg by
3 AAsE S5 L1 mis Aristed 1082 A9
i 1miE 33 instagel®(Packard Instrument,
Downers Grove, IL, US.A) 5 miE Y31 4327} vk}
= A%t GMP F5+ 2~10 pmole WY 2
AT BFTAE o) 830 AA sl

8. Lactic dehydrogenase(LDH) §2} &5

AAtER L] AT PR g vA= odke
H7¥et7] 21kl wbg W LDH $218 Babson ¥
Phillips] MP70 2 Z4sj9c),

9. EAIAM
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1. 3| E52| secretagogue?t E7| SAMMES|
LIAHEH|0] O)X|= HEF
B Aol ARE-sH= [“Cl-aminopyrine &A4v]8o]
AbEB] SAAR AR A W8] ¢lske] di-
butyryl cAMP(10°M) 2 histamine(10* M) =
71} histamine(107* M)2F IBMX(10* M) ¥£& &
71 B7] $AdA 2ol ehhs $AHRR]E A2 ¢
[“Cl-aminopyrine Z4u]-&(e]3} AP 40| &2 X
ANE ZAsck(Fig. 1). 7]124 2] AP S48
2.28+0.1% o512, dibutyryl cAMP #7}A] 6.25+
0.1%%2 2.790 Z7}8lgdct. Histamine A7FA] 4.58+
0.6%, histamine¥ IBMX "4 H7}4] 8.27+0.31%%

o
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o
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Control

["C]-Aminopyrine accumulation (%)

\\\\\\\\\\r .

DBcAMP His His + IBMX

=
e
—

. Acid secretory responses of rabbit gastric
cells to various secretagogues. Gastric cells
were incubated with dibutyryl cAMP (10 °
M) or histamine(10* M) with or without
IBMX (10 *M) for 60 min at 37°C. [*C]-Am-
inopyrine (0.2 uCi/ml) was added to the cells
simultaneously. Control cells received a vehi-
cle instead of the secretagogues. ["Cl-Am-
inopyrine accumulation ratio (%) as an index
of acid secretion represents the ratio of intra-
to extra-cells radioactivity. Values represent
mean+S.E.

*p<0.05 vs control. DBcAMP, dibutyryl cAMP;
His, histamine; IBMX, 3-isobutyl-1-methylx-
anthine.

QA - AR

T d4tets] A

AP 2|82 FAIH SR oA A Srhslsdct
ol Soll(1980)2] B u*elx dx)she= AR2A, &
Aol M SAHEE] 2R EE FEs] 9138l
AP =A]go] 713 wo] Z71%F histamine(10 * M)
¥} IBMX(10* M) -4 A7} ubH-& AM-shsdch.

2. E7] U OIA| UMMl QJAHRH| HE

akdulel oigh oFEe] 3} Aol weol AHE-H
£ E7] gAML} AAEA el QA A E
9] 71% 2 Exalatele] Y4bin]E vl wskd i (Fig.
2). 71 & AHRulE 79 A9 2.641+0.12%, A2
A9 340%0.25% Hon, hlstamme(IO M)=}
IBMX(10 *M) ¥4 %7}4] 8.27+0.8% ¥ 12.33+
1.3%2 217t $14HE8)7F 2159k oAl fAAE

offx] Zz1A)ol| o)k A3} 7% AF £H| 2] 360%=
E712] A5-(313%) et $718lda, 71x A 29
AA] A A EL] A ¥4](3.40%)7F £7) 914
A Z2] AF B0)(2.64%) R} H2-8 3qlsldr).
A AAEL) 712 D 3442 $AHEY]7) Leth
5o Ba®e} o} Apo]r} glovt o]= 1FAke] 2}
o] W shA|2] A7 e ol whE Afo] 2 AYZFEct

3. CIMALIHOl E7| W OiF| 2|AHRH|0] O|Xl=
A

-
o

( [ Unstimulated
ZZ2) Stimulated

-
N
T

N\\\g

[**C]-Aminopyrine accumulation (%)

o

Rabbit

Fig. 2. Acid secretory responses of gastric cells iso-
lated from rabbit and human gastric mucosa
to the secretagogue. Gastric cells were n-
cubated with histamine (10" *M) and IBMX
(10 *M) with [*Cl-aminopyrine (0.2 uCi/m/)
for 60 min at 37°C. Unstimulated cells re-
ceived a vehicle instead of the secretagogue.
[*C]-Aminopyrine accumulation ratio (%) as
an index of acid secretion represents the ra-
tio of intra- to extra-cells radioactivity. Val-
ues represent mean+S.E.

*p<0.05 vs corresponding unstimulated. IBMX,
3-isobutyl-1-methylxanthine.

Human
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o, hlstammeJJr
IBMX ¥4 Hrlz 2% *&—"’&B l‘.: ik lEd 1
mg/ml FA2 25~27% 21°3A A= AeH(Table
1, 2). o1}z A= IakAE o] 7| At Bk
sEH Y FE 5 ofz] Qald o) FUiE FAA
Bl glabEu|at Age vehlls AFEA 4t
H]Eo]x #-2-Ad(nonspecific adaptation)*& %3}

L ool o= Avtw AlmEitl B d7Ans Qlab

Table 1. Effect of ginseng saponin on acid secretion
in rabbit gastric cells

[“Cl-aminopyrine accumulation(%)

t

Treatmen Unstimulated Stimulated

Control 2.28+0.10 8.27+0.30"

Ginseng 0.0l mg/m/  2.12+0.09 7.52+0.29

saponin 0.10 mg/m/  2.00+0.08 6.94+0.25
1.00 mg/m!  1.77£0.08 6.10+0.28*

Gastric cells were incubated with ginseng saponin
for 30 min at 37°C. After adding histamine (10 * M)
and IBMX (10 *M) with ["*C]-aminopyrine (0.2 pCi/
m{), the cells were further incubated for 60 min at
37°C. Unstimulated cells received a vehicle instead
of the secretagogue. ["C]l-Aminopyrine accumula-
tion ratio (%) as an index of acid secretion repre-
sents the ratio of intra- to extra-cells radioactivity.
Values represent meanS.E.

*p<0.05 vs stimulate control.

! p<0.05 vs unstimulated control.

Table 2. Effect of ginseng saponin on acid secretion
in rabbit gastric cells

A EAA ARtz k] ol LA A A= S 27

omj AF2d¢} histamine-H, receptor blocker A}
gzl olab B Abxde] &gl A ow
HA=cks Aol w3k B o792 omeprazole ¥
Y94 Z2E HE A A Y] abEn] oAl HE
Ao 7] YJAAES o] HE Aot
A HAMEE o83 FEL ARy A4 A
7} fAHEHE gl olef 2 A v]aA
A AR 5 e 27) A E AP g AA
ArEH] AA)A) screening model2A 9 A3
viehy Fob

4. SIMAIEHO| E7| LIMMIZEL ¢cGMP ¥ cAMP
&2kl 0|xXl= g8

27 ] EW cGMP % cAMP #&#(pmole/
mg SH)-E 0.40+0.07 2 2.68+0.330191.0.9, hi-
stamine®} IBMXEZ YAAEE Z22AHL 2%
1.8420.11 ¥ 16.99+0.6622 EAHLZ f4
1Al Z7tsladck, ZA1A6] 2&k cyclic nucleotide
ko] F7hs cAMPRl A5 71246 2] 6,395
el ond, cGMPO] 7% 7| 2Atee] 4.6v09f §Feks
YebficH(Table 3, 4). JAARENE 0.01 mg/ml,
0.10 mg/m! % 1.00 mg/m! F5& 718 3% 7%
2 Zx1abe] m¥ell4] cyclic nucleotide] §8F W%
s A ookt oleh 22 Ade ALE
Zx14el o] glabRu] AA7|Ael| cGMP7} o stz
roun] Qi cAMP §ekal d3ke 4] o
o0t ExAtee] SAHEE]E AABlE R akdn] 7

4 )l' rlo

“O

Table 3. Effect of ginseng saponin on acid secretion
in rabhit gastric cells

Treatment ["*CJ-aminopyrine accumulation
Unstimulated Stimulated

Control 3.40£0.25 12.33+0.80"
Ginseng 0.01 mg/m/  3.23+0.18 11.0910.61
saponin  0.10 mg/m/  3.06+0.20 10.48+0.47
1.00 mg/m!  2.72+0.19 9.24%0.50*

Gastric cells were incubated with ginseng saponin for 30
min at 37°C. After adding histamine (10 ‘M) and
IBMX (10*M) with [“Cl-aminopyrine (0.2 uCi/mi),
the cells were further incubated for 60 min at 37°C.
Unstimulated cells received a vehicle instead of the
secretagogue. ["*C]-Aminopyrine accumulation ratio (%)
as an index of acid secretion represents the ratio of in-
tra- to extra-cells radioactivity. Values represent mean
+SE.

*p<0.05 vs stimulated control.

' p<0.05 vs unstimulated control.

IBMX, 3-isobutyl-1-methylxanthine.

Treatment c¢GMP (pmole/mg protein)
Unstimulated Stimulated

Control 0.40x0.07 1.84+0.11*
Ginseng 0.01 mg/m!  0.42+0.06 1.80%0.10
saponin  0.10 mg/m/  0.41+0.07 1.82+0.09
1.00 mg/m/  0.39%0.06 1.82+0.10

Gastric cells were incubated with ginseng sapomin for 30
min at 37'C. After adding histamine (10 ‘M) and
IBMX (10 ‘M) with [*“Cl-aminopyrine (0.2 pCi/mb),
the cells were further incubated for 60 min at 37°C.
Unstimulated cells received a vehicle instead of the
secretagogue. [“C]-Aminopyrine accumulation ratio (%)
as an index of acid secretion represents the ratio of in-
tra- to extra-cells radioactivity. Values represent mean
+SE.

*p<0.05 vs control. IBMX, 3-isobutyl-1-methylxanthine.
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Table 4. Effect of ginseng saponin on acid secretion
in rabbit gastric cells

24

Treatment ¢GMP (pmole/mg protein)
Unstimulated Stimulated

Control 2.381£0.33 16.99+0.66*
Ginseng 0.0l mg/m/  2.9240.30  15.44%0.60
saponin 0.10 mg/m{  3.24+0.45 18.851+0.71
1.00 mg/m/  2.841+043 18.82+0.75

Gastric cells were incubated with ginseng saponin for
30 min at 37°C. After adding histamine (10™*M) and
IBMX (107*M) with [“Cl-aminopyrine (0.2 pCi/ml),
the cells were further incubated for 60 min at 37°C.
Unstimulated cells received a vehicle instead of the
secretagogue. cAMP levels were assessed by radio-
immunoassay as described in the method. Values
represent mean=S.E.

*p<0.05 vs control. IBMX, 3-isobutyl-1-methylxan-
thine.

23 cAMP ©|%F 943l PKAd) 213} gl elats) 3}
Ao} proton pumpell 2 d3-& Fejz} A7)
AEY FHE oh2u A Al EellA elikabzdo]

A ZW  adenylate cyclased: BAsA|Z] o 74

-
(]
J

3 Unstimulated
Stimulated

11l

Control Rg, Rh

['*C]-Aminopyrine accumulation (%)
[%] -]

2

m
&
w

. Effects of g1nsen051des on acid secretion in rab-
bit gastric cells. Gastric cells were incubated
with ginsenosides (1 mg/m/) for 30 min at
37°C. After adding histamine (10™*M) and
IBMX (10™*M) with [“Cl-aminopyrinee (0.2
uCi/ml), the cells were further incubated for 60
min at 37°C. Unstimulated cells recetved a
vehicle instead of the secretagogue. [“C]-Am-
inopyrine accumulation ratio (%) as an index
of acid secretion represents the ratio of intra-
to extra-cells radioactivity. Values represent
meantSE.

*p<0.05 vs stimulated control. IBMX, 3-isobu-
tyl-1-methylxanthine.

Ak 3 ]14t3ks] A
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5. Ginsenoside Rb;, Rb,, Rg; % Rh,2| E7| M
MZS| QIAHRH|, cGMP % cAMP &2H 0jxl=
ek

Ginsinosides(1 mg/m)E E£7] HAAX 713t
735 vehs $4kEve] W-5(Fig. 3), HAIAIZEY
cGMP ¥=KFig. 4) % cAMP ¥ Fig. 5)& 243}
At 7| 2ARRE| = WA kot ExiAkele] ¢4t
8|+ ginsenoside Rb, Rb, ¥ Rhyell &J3te] 16~
25% A=k (Fig. 3). 9AAEN GMP 3
(pmole/mg ") 71Z2A e elA] 0.40+0.07& e}
Wglew, Rb, A7HA 1.0620.07, Rb, H7H] 1.63+
0.07, Rg, 3714 2.56+0.08, Rh, H7}4] 3.23+0.102
2 #9A Z71=%ir}. Histamine®} IBMX #7t2
2205 YA Eo) 7+ ginsenosidesS H71EF A -$-o]
= AEZW GMP ¥ Z713kdch «GMP ek
Z214 o] 79 1.84+0.11, Rb, 5944 2.3840.3
Rb, #H7}A] 2.55+0.2, Rg: H7FA] 2.92+0.,, Rh, ¥7}
Al 3.55+0.3°1%0cHFig. 4). cAMP = pmole/mg
) S F)xA e 2.68+0.3 o192, Rb, A7
6.91+£0.6, Rb, 714 8.52+0.6, Rg, A7} 6.08
+0.42 7}k 53] Rh, A7HA 19.85+052
4 *

1 Unstimulated
Stimulated

cGMP (pmole/mg protein)
N

Control  Rb, Rb, Rg, Rh,

Fig. 4. Effects of ginsenosides on cGMP levels of
rabbit gastric cells. Gastric cells were in-
cubated with ginsenosides (1 mg/m/) for 30
min at 37°C. After adding histamine (10™* M)
and IBMX (10 *M), the cells were further
incubated for 60 min at 37°C. Unstimulated
cells received a vehicle instead of the secre-
tagogue. Intracellular cGMP levels were as-
sessed by radioimmunoassay as described in
the method. Values represent mean+S.E.
*p<0.05 vs corresponding control. IBMX, 3-
isobutyl-1-methylxanthine.
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A 71zAe ] 7eje] gk S vEhddc A
Abef2) )4 A Fof| i3 ginsenosided] 32 Rg, 3
Rh, A7HARy Z7}=lgie). Exi4beie] cAMP 3t&F
(pmole/mg =)-& 16.99+0.601%121, Rg, H7H
21.74+0.7, Rh, 3¥7HA 19.7£0.7% Fehidch(Fig.
5). Ginsenoside Rb, Rb, Rgi ¥ Rh,2] &zl4kel] ¢
AbEn|o dig A &= A EW cAMP Y cGMP
ek Wi nck= 23)9 cyclic nucleotide?] o)A
d& zdigte 2y el e & 7] Aol 23k 3
golL} o|E ginsenosides®] proton pumpell it
A H Al 2802 FAR Atz dE 7] &
5o] thE 30%9%-9] ginsenoside® T glem
2 etz el x4t f4kEue] g dAE
2 Z}7te] ginsenoside®| $lAHERlo ik EE
2 Jepdolz A4l & F =32 gk ol
AaEde] el oA ginsenoside Rbd Rerl
adenylate cyclase®} guanylate cyclaseol tzle] 4
3 A28 s, g1nsen051de o| 7Ztz} ¢GMP %
cAMP Aol #od 3= o] & Eie] A4S 24F
224 o]|F&IHdual effect)E vhebdcia Advs}
Ao

).,
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- -2 N
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Control Rb, Rb, Rg, Rh,

Fig. 5. Effects of ginsenosides on cAMP levels of
rabbit gastric cells. Gastric cells were in-
cubated with ginsenosides (1 mg/ml) for 30
min at 37°C. After adding histamine (10 * M)
and IBMX (10 *M), the cells were further
incubated for 60 min at 37°C. Unstimulated
cells received a vehicle instead of the secre-
tagogue. Intracellular cAMP levels were as-
sessed by radioimmunoassay as described in
the method. Values represent mean+S.E.
*p<0.05 s corresponding control. IBMX, 3-
isobutyl-1-methylxanthine.
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Table 5. Effect of ginseng saponin on LDH release
from rabbit gastric cells

LDH release(WU/m{)

T . )
reatment Unstimulated Stimulated
Control 45.1+3.0 48.0+3.9
Ginseng  0.01 mg/m! 45.814.1 46.5+4.0
saponin  0.10 mg/m/  46.0%x4.0 45.1+3.0
1.00 mg/ml 45.0+3.5 45.5+4.0

Gastric cells received ginseng saponin and incubated
for 30 min at 37°C. After adding histamine (10 ‘M)
and IBMX (10 *M), the cells were further incubated
for 60 min at 37°C. Unstimulated cells received a vehi-
cle mstead of the secretagogue. Lactic dehydrogenase
(LDH) release into incubation medium was determined.
Values represent mean=*S.E.
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