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Choi8} Jung (1986)-& AlExlo] T ME7} A
Akl FAERe 71l FAe] NESA A
Xo] AEHE F/MA T IL-29] Ao o
¥} adenosine deaminase (ADA)2] &A1& 10°
%e] FxAAM 7ML S Bsldd. A A
(1989b)-> QlatAbENlo] NK M2 FAE F
7RA 71 A2l 23t A F7H= NK cyto-
toxic factor EH]o] 28 Ao] ohde M yae]
o} Jie 5 (1984)-& <4t E3%E (10, 50, 250
mg/kg) & MF ) 5~69 ZAFFAsH F A
ol Wik A Aol FAEgow IgMe

oS = x

v Ao A QA EFEE (0.25° mg/ml)e] IF
Zo| A lymphocyte®] A& dAlstgl o} A
E 54 vehdA] g2 interferon®] YA
FAA & B8t th. Kenarova S (1990)
A4 AAM Ao = RgyE WA 39 A4
o]3}™ spleen plaque-forming cell, ¥&
hemagglutinin®] e}ol¥] 7 28] 3 antigen-rea-
ctive T-cell®] 4Z F71A171% T-helper cell
o] 42} splenocyte natural killer activity® %
IS BEE A M E ogt [L-19] A
A E #=8 cyclophosphamide M]3 &
Ad HAAAE IEAS FEsAT. Yun
T (1993)2 Aol olebg B84 E3Eo &
FEH (0.1, 1, 3mg/mDoE BANEE Z
AA1715L NK M 22| 848 Z7M1 & Hatst
b, 28]3 interleukin 2 (IL-2)9) FAle) 2
o} 3% Al Bolon] ¥3Eo] xH 3} IL-
2 egAl dig A7 " 2y IL-29]
TA7F Zh2E 0,762 2.16 U/mlE vpepyte), B
ol o3 niAgAEZeY FAdzh= IL-2¢] 97
Aeg Himstglel. 18]l BPel )& sgte)
HAE AAAFIZ 9SS AT o] FHo
immunomodulator 2}8-3}= el ¢S
S AA &G, Mizuno 5 (1994)2 ok <lAb
(WPG) £F&% (HWS)o| HZAH| Eo] da >
E9EA 22 mitogenic AL HelF=d ut
stod Al 4k (CPG)S] 7 -F-oll= 10 pg/wellol)
Ak mitogenic FAJ o] elyteh. olelsr &4
+ 7t veblls 5= (100 pg/wel)E Con
canavalin A (0.1 pg/wel)®] %9} v
ok ol QlAte] EFEEL AFd ATF
ofstw wide] T M EF2 Thyl.2 (pan T
cell), L3T4 (helper T cell) 28]3 Lyt2 (cytot-
oxic T cell) 7} 25 o4 A 7192
sl v

A A (198%) AbE o] AN E FHE
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Al lipopolysaccharide (LPS)& S Alell * &l
ol ol ghMIEQ] K562 M Eeo) o3l Fokx|A}
o] LPSE w522 Alsild Wi ¥
o] Abxyl Al = ov]dt XAFEHA
o] HodAjR| ekska-2 Al F 5 (1990)
I A S (199D AFEIE LPSe} g7 A E
2l 1929, EL4, S180 AM|Eo)] il A4 F2
XA L A FAT Y B3 BE2AL
E3} triold] AbEH ] AS AAAE Fo)
7} @S elsly AlFEyloe] fAME A}F
AR 288 4 Q&S AAlsksd Tk (Table 1).

F 5 (1994)2 ZAtA S o] 83 FAFE MEF
AR AFohel AL 08 QAT AR
BE AR T Ape Az F

A Fol oA FrhE g FAI T

Tong#} Chao (1980)—‘:— M e afe] = Rg (0.3
~0.5 gg/ml)e] wRek=l phytohemagglutinin (P-
HA) % concanavalin A (Con A)ell & 2
2315 2gkel lymphocyte®] mitosisE 3 A]
7o #4355 lymphocyte?] DNA A& =
AA 7L AAdsieich, o9t 7 (1986)-2 A Ao
chlzlo] RZahml 3 Fof] wWdukg-2 a3}

EAEe] F7FE 5L lymphocyte #HAdell B g
AEe] Aoz Qg el FrEHA H
g oleja Aol Aelsted tha §-2 Aol
53k Aol s AbEd BEo) nA:= ofg
A% mokeh A A Aol AT A
Abx B8-S oty 27 Fel e 49
Zrasked 0% 45 o]} FeAlell= A
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987)-2 FFALE o] el Wik
A AYAE F7FAF1Z cyclophospha
mide (CY)oll ojs] mde] AAE el o
q5e fFolst IHFE(E BRAFE Hisw
bl o] WgxpFA R ARl ole-& A4
ooh, b 2 (1988)2 FZAlxd, diolA W tri-
ol A}:&M A =2 FAe A F
7EA 715 CYel 9j3] dAlf dHGAAE 3154
728 Balglct (Table 4). oj=23F 2 717 2
A= oA Baisk 3 A (1987)9] Azpel o
Aspa glom AbEel-2 A Fchalel QA
& BRI Q1SS wEsid .
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Table 1. The L929 tumoricidal activity of supernatants of macrophage cultivated media,

Treated with LPS and/or
saponin

Treated with L929 (A)

Treated with L929 (B)

LPS (ug/ml) Saponin (%) cpm of SR % of cpm cpm of SR % of cpm

Non (control) 1455+44 100 1473+ 18 100

CS (10™) 1854 + 37 127 199332 135

TS (107%) 1710+ 51 117 1775+ 16 121

DS (107°) 1473+ 58 101 1525+ 24 104

10 1546+ 17 106 168640 114

10 CS (107) 2672425 183 3453+33 234

10 TS (107%) 233729 161 328836 223

10 DS (107) 2034+ 34 140 3047 +21 207

25 1293455 89 2014+11 137

25 CS'(107) 1910+ 11 131 2703 +46 183

25 TS (107%) 1946+ 17 134 2505423 170

25 DS (107 1712435 118 1797 27 122
Total release 7688+ 12

Macrophages were cultivated with various concentrations of ginseng saponin and/or lipopolysaccharide.

Group A was cultivated with only ginseng saponin and/or LPS for 28-32 hours. Group B was cultivated
with ginseng saponin and/or LPS for 16 hours, and after this cultivation, 1929 tumor cells were added
to the macrophage for 12-16 hours. After this cultivations, the supernatants of macrophage cultivated
media were treated to the thymide-methyl-"I1 labeled L929 tumor cells. Tumoricidal activity was
measured by the scintillations of radicactivity of released *H from the tumor cells. The data are meanzt

standard error of six assays.
release (3 5, 1990).

CS: Total saponin,

Triol saponin, DS: Diol saponin, SR: Specific



Table 2. The effect of saponin fractions on the
recovery of immunosuppression,

Antibody % to control p value
CY+Ag+Sal 0.356+0.044 100

CY+Ag+CS  0.355%0.042 99.7 NS
CY+Ag+DS 0.314%0.053 88.2 p<0.01
CY+Ag+TS 0.343£0,017 96.4 NS

Values are mean+SE, OD measured at 410 nm.
Saponin fractions were administrated 10 mg/kg
body wight by intraperitoneal injection. CY: Cyc-
lophos- phamide, Ag: Antigen, CS: Total sapo-
nin, DS: Diol saponin, TS: Triol saponin, NS:
not significant (3} % 1988).

Kim & (1991)2 J4ke] Al A E- (300 mg
/kg)el CYeol oj3t Aol wia 7, Wy
4= 2 plaque forming cells (PFC)9] #AE
A A7 triolAl AFE (20 mg/kg)= CYell 2
R R Y LR
MM e $9 ZARMHEEe] ZHzte] A& 9
3 & iJ—"’}Cﬁ‘:} v Az F-E 3t
triol#d At¥Exd2 CYE gl A 2] PFCe} 3
A 7ol A M= ‘rr-/]“’ AAE vepA] o4
otet. oleldt Az AaE-E Jate] oA
F3o| CY| ojgt AAEA G FaA7Iw FA
AR HAs FAld AL ASE AAEA
ok Jin & (1994)2 <A FEF o] CY A=
A3k qAME] Az} MESFE ALE
AA A 713 &g By, Mizuno %
(1994)-2 of <late]l 328 (100 pg/well) o]
lymphocyte®] mitogenic activity 2 el e
oA olake] A FAde) dglew eledt
A2 Con A9 2h8-3 »]3HE fabsiao
wit AFol ofd F Auf QA ATFS
739 helper T cell#} cytotoxic T cell®] <7}
Aoz F7hgE-E Ao Hu 5 (1995)
& olabe]l 4 =WE3e] polymorphonuclear leu-
cocyte?] phagocytic 84S F7A17HE #A3)
et
Gao S (1989, 1991)-& Ql4ke] =84 oA
Fo] Fgarge] o 7pA AHar dgat
42 AATgA A Hepgter o F FAH
Al o ARG Bk 2z sirkA] A
Fo] HFE (100 g/mhoNA 28-S Ho
I 9)-8-& ¥ islert. Matsuda 5 (1990)2 =
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M xAle] = Rozb 3139 #ulde] compound
48/80°)} carrageenin®.2 %A ¥-F& 7
2A 712 BA o] fx¥l FA G W
Fad AEs SEATIAT HFe A& o
2 Hodx|z] YrEFS FHEE T Tomoda &
(1993)-2 9lAte] ARAITIT}A]| oA ginsenan S-
A%} ginsenan S-TAet: Qs E4e] FPE
¢} reticuloendothelial system-potentiating ac-
tivity 7} 35S AT 4 Eusid

Hong % (1995)2 XM xAle]= Rg ol ol
T M ZEZZEQ Jurkat T cell®] #2418 T2
zHog Z7HA7Y T HES Ao Feds}
= Ick kinase (p56'<)2] #A]o] M Ale]=
Rgi (16.7 pg/ml) A F7t=m 1 42 4
Aoz Zaxge). 18]3 chelatorelw T
A EZHAH-E A= EGTAE A2ty gel A
oAl pb56* bandz} 7sHA] ekl 60 kDa
bandi °F3HA| JElwtS-& WA A=
Abel = Rgi& EGTAS 7 Ae2lshd p60lck
band7} 733HA vtehdHA p56™ bandy kel
S B psert AM eAbe] = Rgoll ol &
A 3Em] ol#{dl A= H]ELH 2= E 0]
w3kel fHel UFE AAFL AAskL gL
= A xAbe] = Rgiell tfdt HdFHAA 242
o] & 7beAd & Aldsta

Tian (1991)& <QlAF triolAl A4 xAlo] =7}
interleukinel ]3] FE=5+ mRNAS AAE
ZXA7-& Bdled e Tian?k Yang (1993)
2 triold] AFEY ] AF}e] interleukin-1 F4
Aol WG FAAIIT AL Lkt
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