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The Effects of Single Component of Ginsenosides on the Mechanism of
Mediator Release in the Allergic Hypersensitivity

Jai Youl Ro and Kyung Hwan Kim

Department of Pharmacology, Y onsei University College of Medicine

Inflammatory diseases, allergic and asthmatic disorders are caused by the mediator release
from the activation of the phospholipase C (PLC), phospholipase D (PLD), methyltransferase or
adenylate cyclase ete. during IgG or IgE cross-linking of high affinity receptors on mast cells or
basophil surface. One important enzyme activated after IgG or IgE receptor cross-linking is PLD,
the enzyme which converts phosphatidylcholine (PC) to phosphatidic acid (PA). Under the
hypothesis that these may be some differences in mediator release according to the difference in
PLD activity, we attempted to confirm the ginseng saponin effects on the PLD activity. We ex-
amined the PLD activity during the passively sensitized mast cell activation in the presence of
single component of ginsenosides (Rc, Rg,, Rgs, Rgs). We also measured the amount of media-
tors (histamine and leukotrienes) released by stimulating with ovalbumin (OA) or calcium
ionophore (Cal), Guinea Pig lung mast cells were purified using enzyme digestion, count current
elutriation, and discontinuous Percoll density gradient. In purified mast cells prelabeled with [*H]
arachidonic acid or [*H] palmitic acid, PLD activity was assessed more directly by the produc-
tion of labeled PEt by PLD-mediated transphosphatidylation in the presence of ethanol. Histanine
release was determined by Spectrophotofluorometry, and leukotrienes by radioimmunoassay.

The PLD activity during the passively sensitized mast cell activation is increased up to 3~
5times. The PLD activity during the passively sensitized mast cell activation in the presence of
all ginsenosides is decreased up to 4~11 times. Rg, and Rg, ginsenoside pretreatment decreased
histamine and leukotrienes by 50% in the OA-induced or by 40% in the Cal-induced mast cell
after passively sensitization. Rc pretreatment poorly decreased histamine but leukotrienes de-
creased by 70% in the OA-induced or by 35% in the Calinduced mast cell. Rg; ginsenoside pre-
treatment increased histamine release without challenging OA or Cal but leukotrienes decreased.

These observations indicate that single unit of ginsenosides may be an important contributor to
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inhibit the release of histamine and leukotrienes in the guinea pig lung mast cells, that inhibits
the PLD-mediated formation of DAG evoked by mast cell activation.
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HvhA o] &7 GAFHE o) THEolA
A AR AW EF4 W/ AE (histamine F)
9 #E9 N2 vi/h A E (leukotrienes, PAFS)
o] FAdo] dolutA A ojH dEY HPZL T
SHo g oy AFARAF 848 A 2HFE
A (second messenger) ] A7 Aol Yr}. o
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Z vvhbfixel #8440 d97 AT o
oJubA A E7t #43 =W phospholipase C(PLC)
&4 o84 phosphatidylinositol (PI)e] 7}4-5
3] oAl A& W3 (signal transduction)l] =8
3t 988 3= 1, 2diacylglycerol(DAG)# ino-
1, 4, S-riphosphate(IP;)7} AA"ECH
(Berridge$} Irvine, 1984; Berridge, 1987). IP;=
AEY AFE 2EE FeAA AEAU 2
#5528 Z7}A 71tk (Rossier, 1989). =3 [P,
P2 o ditselq Axddey T4 =&
Z3d&+=1 9 (signal transduction2 2 A])3}l=
Aoz Hiaxla ¢uvh(Berridge, 1987). Al A
9] o =7 calcium/calmodulin &j&4 74
29} protein kinase C(PKC) &4 A=z9 &4
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Y|k ¥, Histamine, Leukotrienes, Pho-

oz o)Fsle AL FFdH Y PKCE &
A3t NAAM fEl" Cattite] A F7HAA
4] myosin light chaing ¢14+3l A7t} ¢litsl=
S A microtubuled] ZH8-3te] #HYH o|F &
78] B ESS A AZE FHe
g e e A 24¥ELY IS
ot gelA Jvh(Berridge, 1987). 18H H|
Al BAA DAGe AL phosphatidylcho-
line(PC) 9] 714=&3d six =z dojdtie 2o
23 HYci(Besterman %, 1986; Daniel %,
1986; Cabot%, 1988). & DAGA AL PC-spe-
cific phospholipase C(PLC)e] 9J&l ®mlEo|x|&=
2732l 729} (Bestermany, 1986; Daniels,
1986; Irving@ Exton, 1987), phospholi-pase D
(PLD)&) #Astz 3ty AA "ol thAtE ]
phosphatidic acid(PA)Z 73 phosphatidic acid
phosphohydrolase®] &ujz}g§o0 =2 DAGE <+
7v4A9 A=yt Ba Ht(Regal, 1984; Yang
1967; Satio®} Kanfer, 1975; Kater%s,
1976; Taki®} Kanfer, 1979; Chali-fours}
Kanfer, 1980; Pai%, 1988; Billah%, 1989).
PLD activity®= 4 E%%(Yang%, 1967), T#%
E(Satio®} Kanfer, 1975; Kater%, 1976; Taki
9} Kanfer, 1979; Chalifour2} Kanfer, 1980),
HL-60 granulocytes(Pai%s, 1988; Billah%,
1989) 5l EAse ol dFHALH Ho
Gruchalla$(1990) %5 v|vEA|Z A DAGHEA 7]
Ao gk sHdd #4& 7Y HF Pl
7heEa 7} B et E A 3Ald] dojdthe AR
a4 A (Berridgest 1984;
Berridge, 1987; Wolf%, 1985; White%, 1985)
HTAlE A3 Fetol PLCo] 93 Pl9] 71
Bz <g] HAsE= DAGH wo PCyl PLDej
o) Ea=o] PAE AXtE A4sH+ DAGY

=
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Fol ) B2ohzm R cH(Gruchalla%s, 1990).
tl&o) ety EAEAA HTAI RS 2438 H Y
PC7} transphosphatidylationo] % o] phosphati-

dylethanol(PEt)o] AAdxn=z dEex=s PLD
activityg7t9] 822 4+ £ A HAF(Gru-
challa%, 1990).

o] 2% (species) 9] HITAIE BA43A AH,

AR o2 A= DAGS Mxd &3 B
AF7F QAT S unkAiE 43 DAGY]
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3 9 o 2o HTNEE &F &
A} /\}E‘/]OE_ AEAS = ¥EHog
2 23A17 Qo2 zFA] phosphohpase D
o] BHEE ﬁ%?fb—ﬂ gt oleh FAldl &
2]+ 7} A (histamine®} leukotrienes) -f-2l3F
e

el HRIAEE mEHoz ZAHAAFE o
PLDEAE S w2 st AAEE DAG A
el BEES A4 AT ANEI U5 AT
z24 A4 Alxde] HiRtMEe] AsHEE
pEHoz oseaa sk
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1) & &: 250g W99 3w (Hartley albino
female guinea pig)2 A3 C. % F 7AFRES
glete FES 7Y F 4R AN 1~2d
T ARSI AT

2) QA AREL: 4 Az
A& Re, Rgy, Rgy, Rgad Al &
&3kt

3) 32 Alek: [9, 10°H(N)] palmitic acid
(specific activity, 47.0 Ci/mmol, PIA), *H-LTD,
(specific activity, 39.0 Ci/mmol); [5, 6, 8, 9,
11, 12, 14, 15°*H(N)] arachidonic acid (specific
activity, 100Ci/mmol, AA), 3*Pi(specific activity,
3,000 Ci/mmol), En’HanceR(New England Nucle-
MA); 10x10cm and 20x20
precoated silica gel G plates (Brinkman, Instru-
Westburg, NY);

phospholipase D, collagenase, elastase, pure etha-

TLANA =&
robd Al A

ar, Boston,

ment, phosphatidy-lserine,
nol, ovalbumin, complete Freund’s Adjuvant,
alcian blue, trypan blue(Sigma, St. Louis, MO);
Kodax AR-ilm(Eastman Kodak, Rochester,
NY):; Percoll(Pharmacia fine chemicals AB,
Uppsala, Sweden); AntiOA FA(EAFA A
%); Antil.TD, & (UW-Madison, HELHA
AP AF); 19 Ase AFL AR TFE
AH&-3H T

2.8

1) g5Xez ZZE H|NEZZFE{2] phos-
pholipase D &4z &3

a) g OAEHN MAd(anti-OA antibody): A&
A e % FAE A7) A5 CFAY) &34
50 ug OAE i dnide) FABRT 4FY
Fo 100 pg OAE s 3% T, 200 ug OA
Z UEE 5o d F 4 U FAEAC
th 43Y Fo siEe 8AHL fol —90°Cd
et Ao A3 Th A 9 titer& PCA
W (Ro%, 1993)9) 98] &R 3.

b) si mz=zem FE| H|otMES T4
H: 8ulele] B B HAxFoZHE(Z 3go
2 AA 24g Ax) AVAESE &F 8 FAE
AHRo%, 1993). WA #HZ=2-E& Mcllwain tis-
sue chopper2 A ZZlch. Tyrode buffer plus
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gelatin(TG) o2 A H tissue fragment= 237
gram% 125 units®] collagenase(in 4 ml of TG)
2} 5unitse] elastaseE | X|3}o] 25°CojA] 158
9 digestiong A7l #HAL 29 HEo|dH,
3= 258 %<t digestionA| AT 2¥3F 3HA
digestion®. 2 H-E| 92 monodispersed lung cells
< &8l Rough Percoll gradient(density, 1.
045) e 713 A1 1500 rpmol|A] 208 F¢ A2
st MEE ZolA] AH3 F count current elu-
triationol] 7}ste] &EAte] off A HITMEE &
g3tHch. BE 5~TEF 713 €& v|dA 2}
EA 3 o] BEE molA] discontinuous percoll
density gradient(1.06~1.10 g/ml)of| oJa|A] t}A]
HRA 2 E EFREstdch izl 90~95% <5
& 43t o] £5EEE HTAEE o] &3l
phospholipase D &A% &A4d Al&-84HGru-
challa%, 1990).

¢) phospholipase D &M %!

i) vlebd|Z2| prelabeling; =FEad ®T
A E2] ¢1x] 2 (phospholipid) & labelings}7] 93}
A Gruchalla's(1990) 9] Wi & F438t] ALE3}
At 588" AE(1-2x10cells)E TG buff-
er2 Al W AHT F oA AEE EHAN GE
PHIPIA(#ZE% % 3.3 uM, 200 £Ci/ml), & [3
H] arachidonic acid(#Z&%% 0.5 M, 50 xCi/
ml)e} MEE 37CAA 147 T4 AT
(#F volumed 2ml). ¥Hgo] B AXEs F4
A HE 3 A bufferd] 2HAZT

ii) =EH ZF; Prelabel ¥ HWA¥E(1-2X
10%ells)oll ¢k 10mlo] &-0A &4 (titer 1,600;
10°%cells/1ml of antiOA)%} 7} ginsenoside Re,
Rgi, Rg& 300 pg/ml, Rgyd 150 pg/mle 713}
o} 37°Col A 458 F<t w47l & TG buffer&
A A&t gt (prelabel =1 Z+2rE HlTA £ o] T}).

iii) Bv|gtMlZE XtF(challenge)® R|E F&,;
Prelabel®l 2 723" A3 (0.75—1.25 x 10%ells)
£ PS(phosphatidylserine, 15 ug/ml) @& Z&=
58901 4g/10 1l OA)3} PSE TA o3}
o 37°ColA 102 F<¢ ¥H&AA PLD 4%

£R9] AEQ deed FYoz AF3r|HRG
Fol o8 AZERE ssidh HTAE AS Al
= HRARE ZRAAH S 2 TR A4k A
XYL 77 7kttt ¥h8-2 cold buffer 2mlg
VA BA Sk 300 xgoll Al AR st pellet
AqA MEe A& FFIHY. AF FEFLS
Bligh and Dyer(1959)%¥& 443 Gruchalla®
(1990)¢] BH& A& 4T

iv) TLColl ef#t <lx|&e] #=2|; 10x10cm
precoated silica gel G plates (Brinkmanm Instru-
ments, Westburg, NY)o] &5 237 sampleg
spot(diplicate)®} 4] chloroform/methanol/29.3%
ammonium hydroxide(65 : 35 : 7.5, v/v)& HJj
g & WA platex Ern’HanceR(Dupont, NEN)
g @By sles Kodax AR film(Eastman
Kodak, Rochester, NY)& A}&38lo] 12~24A)7F
autoradiography & #34t}t. & 3t iodine
o2 g4y 7zt bandE F<IF ¥ 7zt bands9)
silica platesZ 22} counting viale] A chloroform
100 gl & 718l %238t t}2 liquid scintillation
spectrometry 2 23 8]t}

d) BEEF #$4d. ¢5EE vvhaEe ¥
(100 LCi)E ¥HgAIAA 42 [¥P] PCE det=
&A%+ PLD #&4& %3 transphos-
phatidylationd] ¢J3] [*P] PEt& Ach(Yang
%, 1967).

2) DH 7§ A} (Histamine & Leukotrienes) {2 Al
H

g E YA E(0.25 X 10%ells) ] & OA
A (10%ells/ml of antibody)& 7}8led 37°Col A
15% B2t EEo] FUA FHE AR olm 7
Q4 A}EWe} @ 4EQ R, Rg, Rey Reud
Ztzt 7t dti(d FEE PLD 4= A9
2oh). 2% & A& AZskel CaCloh MgCl,
g TPt TG3d Imld] 2447 F 0.,
1.0 pg/104 OA Z2 0.01, 0.1, 1.04g/104
calclum ionophore(Cal) & 7}&le] 37°CoAA 1058
Fo A% & LB Yo veg HAAAH
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oh fARY F FFHE FHsld fElE hista b2 LTD, g4ld oj#fA gsizley FZF4d9
mineZ#}  leukotriejesFH S EAEHT}(Ros, N7 E= 0.045 pme] LTD, gt} S2jd LTe =

1993). & pmole/10%cell2 4™ = g},
a) Histamine&%: Siragamian(1974)2] =
W wel A& ¥ automated continuous flow ex- EZ | a}

traction 2 fluorometric analyzer® Z73}4t}.

1. phospholipase D(PLD) &M &H
Histamine %3¢ W75 oF 5ng/mlo]At}. 7t phose

sampled| 4] &2]¥ histamine®-& A=} BlTbA| T 1) ZESdHoz ZI&E d|stdzo] PLDEAME

7} %3l histamined] ZF3o] g %2 84  HFo| B MY Ginsenosides(Re, Rg,, Res,

A= Rg)e@t=2& A4 v|iAZo 2% PLD A=
b) Leukotrienes=ZH: wWAIAAH (radioim- o] 43S n Xz @ik

munoassay, RIA)¢o. 2 ZA3tct(Aharonys, PLD B4 =E A7) g3 dels EA4A

1983; MathewsS, 1981; Ro%, 1993). i3 ¢} B Al PLD| 2@l transphosphatidylationo]

Column No. = 1 2 3 4 5 6 7 8 9 10 11

UNKW  w

PEt -

PA e

ORIGIN =

(EtOH,%) 0 % 0.1 0.5 0 0.1 0.5 0.5 0.5 0.5 0.5
=

STIMULUS - ’% - - + + + + + + +
g

GINSENO. - o - - - - . Rc  Rg Rg, Ry,

Fig. 1. Ethanol-dependent PEt formation in stimulated mast cell. Purified mast cells (1 to 2% 107) were
prelabeled with [*H] PIA, and washed extensively. Cells were sensitized with anti-OA antibody (1 ml/
10° cells) and single ginsenosides, respectively for 45 min. Five minutes before QA challenge, each con-
centration on ethanol indicated or medium was added. Ten minutes after stimulation, lipids were ex-
tracted and chromatographically separated by TLC. Autoradiography was performed. The
abbrebiations used in this are: Ginseno, Ginsenosides; PA, phosphatidic acid; PEt, phos-

+phatidylethanol; UNKW, Unkown material.
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=l¥ phosphatidylethanol(PEt)o] A= =4 o] Z(05%)8 RHF A Argsigdeon Hy
PEt A A& prelabel®| 1 A==€ v|TAEAAN = PLD #X4xx= 3~5u}f oA &7} &g} (Table
Abet Tt Prelabel® H|THAIE(1-2X107 cells)el 1), vz} B[R R el EAAldl= PEt A
T4 (0A)-ZA (e-OA) ¥+g- 584 0.05, 0.1, 0.5, e B 4+ g1k (Fig. 19 Column 1). 28y
0.8, 1.0% celE ZA¥= WH=Z 7}t PEte]  deE 3= F712 PEt A4 F7MEAA(Fig.
AL A3 Ayl YAHE PEte] FE odEelE 19 Column 3~4). =3 A=g BTN E o€
Fxo vdEslgey Ag PEt AL 05% o EEAAdE PEt AXE & 5 Jded JdEk=
BE wxdA Loth0.1%9 0.5%°eEe = ZF7iE PEt Aol Frh=EIUtk(Fig. 19
data?t Fig. 19} veld). azjmg o] dEels 5  Column 5~7). o]#l PEt® &A=+ spot2 1)

Table 1. Phospholipid labeling by using different labeled precursors”

Phospholipid Label Unstim® (—) Unstim(+) Stim(—) Stim(+)
PA [*H] PIA 10532 +250° 7099 +155 12846+ 351 3481496
[*H] AA 3208 +95 2280+101 9823 +251 4540+121
PEt [*H] PIA 1480 £ 87 3198 +165 2138+116 11098 +323
[*H] AA 430445 1101+381 892125 6050+176

® Mast cells (1 to 2x107) were prelabed with either [*H] PIA or [*H] AA, and washed extentively. Cells
were sensitized with anti-OA antibody for 45 min. Five minutes before OA challenge, ethanol (0.5% ) or medium
was added. Ten munutes after stimulation, lipids were extracted and chromatographically separated by TLC.
Autoradiography was performed and radioactivity incorporated into individual lipids determined by liquid scin-
tillation spectrophotometry.

® Four conditions examined are indicated in the table untim=no antigenic atimulation; stim=stimulation by
anti-OA receptor cross-linking; (—)=without ethanol; (+)=with 0.5% ethanol.

©Data represent mean+SEM of 5 observations

Table 2. Effects of ginsenoside pretreatment on phospholipid labeling by using [*H]-PIA labeled precursors®

Ginsenosides Phospholipid
PA PEt Unknown®
None 3532+88° 11258 +235 —
RC 2315+46 2250 + 62* 61625 +425
Reg 2410465 2401 +85* 35835+ 329
Re: 1890 +41 959 +57* 25534 + 286
Res 2001 £55 1406 +60* 58755 + 388

Mast cells(1 to 2 x 107cells) were prelabeled with [*H] PIA, and washed extentisely. Cells were sensitized
with anti-OA antibody and single ginsenoside for 45 min. Five minutes before OA challenge, ethanol (0.5%) or
medium was added. Ten munutes after stimulation, lipids were extracted and chromatoraphically separated by
TLC. Autoradiography was performed and radioactivity incorporated into individual lipids determined by liquid
scintillation spectrophotometry.

®spot (not confirmed).

®Data represent mean-+SEM of 5 observations.

* A values that is statistically decreased(p<0.01) from the value obtained with the highly purfied mast cell
in the presence of ginsenosides.
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SEo| HlgsM FFH A EAA o] spot
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(Fig. 19] Column 2).
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Fig. 2. Effects of ginsenosides on the histamine and

leukotriene release from passively sensitized
(anti-OA antibody) highly purified mast cell
evoked by OA. Purified mast cells (0.25 x 105
cells) were passively sensitized by anti-OA
antibody and challenged by varying concen-
tration of OA after ginsenoside pretreatment.
Histamine and LT represent total amounts
found in all cell (0.25Xx10%ells) after OA
challenge. *, values decreased by ginseno-
sides; +, values increased by ginsenosides.

PELS] A& W@ ZAISgTH(Table 1). $AF
ACHAAS H PIA) A4 A38 A of
B 44 BHF PEL 440 Z789en o
of wrsia PAS & A8 HT X3 F label
AFA Aolols Az fAH e e

Leukotriene (pmole/mt)

Histamine (%)

Fig. 3.
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Effects of ginsenosides on the histamine and
leukotriene relesse from passively sensitized
(anti-OA antibnody) highly purified lung
mast cell evoked by calctum ionophore (Cal).
Purified mast cells were passively sensitized
by anti-OA antibody and challenged by vary-
ing concentration of OA after each
ginsenoside pretreatment. Histamine and LT
represent total amounts found m all cell (0.
25x 10%ells) after Cal challenge. *, values
decreased by ginsenosides; - +, values in-
creased by ginsenosides.



2) T EHo= ZFE v[atdE e PLD M=
of ojxl= ginsenosides® &3}: Prelabel(*H-
PIA) € HRAXE Fd4-gA = 254 42y
ginsenosides9} -&A WAL o
ginsenosidesl| 4] PEt AA4& 4~118j742) ZHA
A A (Fig. 19] Column 8~11, Table 2). 7}#%
73 PLDEAE A EWZE el ginsenoside
2 Rg:9tH(Fig. 1 Column 10). 283
ginsenosides & o}F t}&9] unknown spotgd &
At A= Forow gog 2AL
Hojop & Ao g Alg "t (Fig. 1, Table 2).

=
B+

|

B2E
|

o] spot-&

2. RN Rel 5F

1) dSdHoz Z=E v|gtMlEZe| miiA Fal
2o o[xl= ginsenosides? &at: A EHA
¥.(0.25%x 10°%ells/ml)<ll 300 zg/mle] Re, Rg,
Rg,9} 150 pg/ml Rg: & IAAIZ w21 E o

& AYF b2 ginsenosidesE& R H|FA X
293¢ dFE vXA go} Rgy 1 AAE

A v Ee] 23d@4E YERITH(50% ©]
%4, data VERRA] &F%EE).

AEzHoz zAA uwAEe] 300 pg/mle]
Rec, Rgi, Rg,9t 150 ug/ml Rg:& 747 wh-gAIZ
% 0.1, 1.0 gg/ml OA(REAF)9} 0.01, 0.1, 1.
Opg/ml Cal(WH Y1) 2 AF3E e o /8

= histamine(hist)#} leukotrienes(LT) 2] @&
24590 Red Rg AA= wxd o8
histsh LT 421%& 40%744 gaARow v
Az (Cal)oll X E F wWAAE 40%7HA
#aAZth Red WY & HEAATA 25

1[“[

r

hist §2 724 &%= 2 ginsenosideso] H] 3
oksly}, WHAFA LT fale 70%74A 72,

HH 24 LT f2le 35% 7K #aA A
22 Rgye OA & Cal #A=glol 2 =pA 9
o) histe feElAZen LTREFS F2AHY
(Fig. 2~3, Table 3~4).

Table 3. Effects of Ginsenosides on the histamine and leukotrienes release from passively sensitized (anti-OA
antibody) highly purified lung mast cells evoked by OA®

Ovalbumin
0.1 mg/ml 1.0 mg/ml
Hist(%)® LT (pmole/ml)® Hist( %) LT(pmole/ml)
None 315+1.8 105+3.2 41.9+35 28.5+5.1
Re 16.8+£2.0* 2.7+1.1* 30.5+2.0* 7.6+2.4*%
Rg 11.9+3.6* 0* 21.441.9% 14.0+2.7*
Rg, 11.7+5.8* 4.8+0.9* 19.0£1.3* 13.5+3.1*
Re; 76.3+9.1* 14.4+2.9 76.6+5.4% ©16.5+£3.8*

Guinea pig lung mast cells were isolated and purified by digestion and count curreﬁt electriation method.
Mast cells (0.25 x 10° cells) were passively sensitized by anti-OA antibody and challenged by varying concentra-

tlon of OA after each ginsenoside pretreatment.

® Values represent total histamine found in all cells (0.25 X 10° cells) after OA challenge.
©Values represent total leukotrienes found in all cells (0.25 x 10° cells) after OA challenge. .-
* A value that is statistically decreased (p<0.05) from the value obtained with the highly purified mast cell

in the presence of ginsenosides.

* a value that is statistically increased (p<{0.05) from the value obtained with the highly purlfted mast cell in

the presence of ginsenosides.
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Table 4. Effects of ginsenosides on the histamine and leukotriene release from passively sensitized(anti-OA an-
tibody) highly purified lung mast cells evoked by calcium ionophore®

Calcium Ionophore

N 0.01 pg/ml 0.1 ug/ml 1.0 pg/ml
Hist(%)® LT(pmole/mD)® Hist(%) LT(pmole/ml) Hist( %) LT(pmole/ml)
none 6 3.2+£0.8 1.9+0.1 57.2+4.8 28.3+5.5 64.5+3.3 28.4+7.8
RC 6 2.4+0.5 1.0+0.9 45.1+3.3 16.3+5.2* 56.8+4.6 12.1+2.9*
Rg, 6 1.8+0.7 1.1+£0.8 235+2.1*% 15.1 £4.7* 32.3+£1.9*% 10.9+3.6*
Rg; 6 2.8+0.8 1.54+04 40.9+2.7 249+7.2 33.0+3.0* 13.3+2.1*
Rg; 6 51.2+4.2F 19.1£2.4% 87.4+5.2* 37.5+£2.6° 78.7+4.4" 14.1£4.8*

® Guinea pig lung mast cells were isolated and purified by digestion and count current electriation method.
Mast cells (0.25 x 10° cells) were passively sensitized by anti-OA antibody and challenged by varying concentra-

tion of Cal after each ginsenoside pretreatmnt.

®Values represent total histamine found in all cells (0.25 X 10° cells) after Cal challenge.
©Values represent total leukotrienes found in all cells (0.25 x 10° cells) after Cal challenge.
* A value that is statistically decreased (p<(0.05) from the value obtained with the highly purified mast cell

in the presence of ginsenosides.

* A value that is statistically increased (p<<0.05) from the value obtained with the highly purified mast cell

in the presence of ginsenosides.
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