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Effects of a Ginseng Saponin Fraction on the Tumoricidal
Activity of Murine Macrophage Against K562 Cells
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Abstract(JThe tumoricidal activity of murine macrophage against K562 tumor cells was studied in the
presence of lipopolysaccharide(L.PS) and ginseng saponin.

1. The tumoricidal activity was increased more by LPS treatment with ginseng saponin (44% in 24 hours)
than by LPS only (22% in 24 hours). Inthe case of diol saponin, the tumoricidal activity was increased
as much as 35% at concentrations of 1073 to 1034%. Triol saponin increased the tumoricidal activity
more than LPS only treatment at each concentration.

2. When total, diol and triol saponin were added to K562 tumor cell in various concentration without ma-
crophage, it was found that the ginseng saponin had no tumoricidal effect. This result suggests that
ginseng saponin increases the tumoricidal activity of K562 tumor cells through the tumoricidal activity

of the macrophage.
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thAl 4| Z (macrophage) + HFE5E9 =HAAE
TFAsHE AZ2A A4 o= FelAlFAE
(antigen presenting cell) 24 T =}t Bz}
T Aol Hodsbed, v A2 ol A 2HE
shed ziodgtolut FoFAl Lol dhsled xAREAE o
ERdTh 2 o] Fokd|Fol tH AALEAE HAA]
¥ oio) Zekx] Al (macrophage-mediated tumor
cytotoxicity) gk &k, o A EI} FokdL
2 HApA)7)7) A E o] wiAlY] B3t e 3
22 sphed dAAZ oAl FEAAE 2A}E A
%Al e (priming signal) 24 lymphokine ¢} 4%

24

2l A AdlZ  #4<l 2} (macrophage activating-
factor, MAF)+= w4l 2o #A4E i},
MAF = Astsl ol wiodsh wldlo] ofdle] y-ql
EHE (INF-y) 3 &dsichs 2] #h83io,®
o] Al FAIZE qldled FokdEe} Xexoz Fat
3 4 9le}, ® =3, F4bA)F (triggering signal) &
4]+ endotoxin ©] ALGE] =] A A ohekR-
(lipopolysaccharide, LPS) 7} .52 A&t} 7-10

LPS oA 5 ZARE2 lipid A $3c2 gy
om0 o] ZWAFE Qlsled, tHAAZE tiek
g 2 AL E-E wlEEled], 129 aFdHE cy-
tolytic protease(CP)7} Zok LS A7) &0
ol 8% A8E ok © g Ak Eat ol A 9}
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el o f= AW albumin, y-globulin %
2517} dojrdel= ¥ url glom 9 Ancyclos-
toma caninuss & 7FAAFL AFH 9t ol A Qlate
o5l ¥E B, yglobulin® F7l7} Uofdrie
waws}, AGF zpedol et gl g
A Fe FAAA 7} qladell ofsle] FrhHoe 2
3,19 9lal 2252 S RBCo oiil dFgHe
kS Z7lA7lvhe ®arl glodct !? EEF total
saponin-& HAAE7F 2HEA] IL-2 9 3Fo] A

lo o

A w AR FAAZY FAlol A5 (sy-

nergy)-e vERAthn ¥ aE9low,1® chick-y-
globulin & FAF8F A ollA of d4loll w3t hal
o] AAS FAA7E Eiph Y Aew Busigl
o} 19

2 Aol dAMEe] FAE AA-A e
oA ol #3E (saponin) o] 43 dobd iz}
stael, A2y #A5E3H-2 thioglycollate
9} LPS& A&sigien], FTkdZE nlgl thy-
midine-methyl-*H CHTdR) & ¥Asld 3HTdR
S FFAIZA AL A EE ARgket, e
Eubs FofA Lol Hejdted UL W <l
o] AAH o g FofdFol disle] Aabzt
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1. Az

AP F2L 3FARE AR AT 8-105H A
% 20-30g¢ C57BL/6A A2E ob4 Fglo]
AHg-31d e,

F A A 2L K562 (human erytroleukemia line)
Azs dAdgn oot slgESdTA 24 H
Fofubo}l AlRE-slit,

Q4 B3 E (saponin)& 54 ZAo2RE ¥
2]§t total, diol 28] triol saponin-& 3H=elAat
AzdT4ZHH

o] AL
1w

Hokdlol thin layer chromato-
graphy 2 3l glo] ALR-3hsct,

Thioglycollate + Difco #3&, RPMI me-
dium 1640 2 Gibco AE-& A-2-3Hx Salmon-
ella. minnesota 2545 Felgk LPS-R595, FBS
{fetal bovine serum), POPOP, HEPES, SDS =

H 3|20
’\I‘y—’} X

HA A L) K562 FobHl £A AL B4 25

Sigma A|¥-% AH3t9 2 thymidine-methyl-*H
(*HTdR)-& A AHEsladot, L-gl
utamine, sodium bicarbonate 52 Wako, Hay-
ashi®l GR& % 543%% AH&slsierd penicil-
lin & streptomycine & W A|#A|E-& ALE3L
o}, Tissue culture flask, dish, 96 well plate,
centrifuge tube 5-& Costar #|E-& AR5l

2, AEYy

MEo| MEHX| @ FEAZE AT A2}
FAHAM L2 A8 K562 Al £+ RPMI-1640, FBS
109%, HEPES 25mM, L-glutamine 2 m!, sodium
bicarbonate 0.14%, penicillin 10u/m/, strepto-
mycin 100 gg/m! & gojA obE wiA]E AR5
c},

MIZuls : A 2= C57BL/6 A3 E-7o
thioglycollate 2m/ g FAHgE 54 %ol H7fo i
B odgict, 9z, AFHE AFovtE AT &
Fo1Eg sAWe] Beaks 37l § Eokol ¥4
S 23k e RPMI-1640 8 T3 FAIE
4ColA 250g 2 1087 dAFeisted A2E A7
A7k, Al wepd FAg Az A4
5 23] uisled AlZE Ao, 1 Foll ofrlef 4
gko] wlofol g ol HEZLE At Imld Al
Z4o) 5X 10707 sA w3E F 2417ke] At
3 ol ZE AL 23R Y viddoR 3
3] 7tsAl Mo wiokstol]l HakE|x] oL AELE
A, olwfe] AAZL £+ 90% o4
AE Bolek ¥ olF HyMER ARSI, ik
ofl.&- 56°Coll4] 3087 A2)sled 2 (complment)
£ 53435171 FBS & 10% TH3HAIs & Al
ik, WA ALY FFARAE FEslr] A
of #H LPS %53l mi® 25ug-% viokelo] ¢
ojFo] 24417} wiFEtar, ” o|ufe] A M ZE B
& gAst,

LPS 2f oldx2] : LPS(25 ug/ml) s} &7 to-
tal saponin, diol saponin, triol saponin €
1073, 1074, 1075, 10°%, 10-"% Fx=2 #8344
abE wiokell-g Fulste] Zhzt 8A7E, 16417 244
Zb Eok A 2ok K562 A28 &7 slokslaict,

EUMZe XAHRME FH 0 K562 AlZe] A}
A5 & [3H] thymidine(sp. act. Ci/mmole) %%

Dupont
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Kinetics of cytotoxicity by adherent PC from C57BL/6 mice treated in vitro with LPS and various Total saponin.

(a) Absolute radioactive counts released 3H into supernatent by 10% labelled K562 cells whitch added to
macrophages preincubated with LPS-R595 at a concentration of 25 yg/m/ for 24 hr.
LPSalone, @ ; LPS + CS10-3%, & : LPS + CS 10-4%, m; LPS + CS 10-5%,w ; LPS + CS 10-%%, ¢ ; LPS + CS

10-%, X.

(b) The data expressed as percent specific release in 24 hr. Abbreviation: CS, Total saponin; PC, Peritoneal ex-
udate cell; LPS, lipopolysaccharide. Total saponin(%) added to LPS (25 gg/m/).

Fe FAdoRA AAAER gkt WA K562
AZE ml< 054Ciel *HTdR & f;%ﬂh ufj ot
oMol 4] 18-20417F WFgezs EAE S9ich E
A1 3F ¥ K562 AL 24417k 57t A5 15
HA HAAZo] mld 5xX10%% HojErh (4
AE K562 AZ=10:1). K562 HZE Yo|F
5, 8A17F, 16417F, 24417 F<b ek Foll vk
18 200g oA 1087 HAE2]ste] AR5l 100 g/
5 433l liquid scintillation cocktail solution
He ¥ Ul S PSSPz 230l
Act. 24417 ok vk 3 %specific release &
e FAlol ofs) 2=,
Experimental release — Sponteneous release
Total releasble count — Sponteneous release

2

X100

o] 714 total release &= A&7t
AEZE 1% SDS & -8 333519
ulzx] oko|t},

Zoigl+ K562
% o SHTJR o]

A EIE Yeolr 7
98l 72 ubH o 2 total saponin, diol saponin,
triol saponin& 7zt 7t 1073, 107¢, 10~%, 1075,
1007% s=2 gfshe viklol *HTdR = 37|
H K562 AEE 847, 16/‘] 7h, 247174 5ot wiok
slod w5l SHTAR 9 k& A3 ct.

Liquid scmtlllatlon mixture + toluene 667
m/, Triton X-100 333 m/{, PPO 5.5g, POPOP 0.1g

= 4104 atE= Lozl EtOH 500 m{, MeOH 500
mlE 4e; ubE golgs 1117 E£335h] ARSI
o},

Hn gl TH
. A B&lEo] thAMEL] K562
Al %‘é*,oil o|xl= g%
LPS(25ug/mi)2t & total saponin &
1074, 10-%, 107, 107"%

EUMZ %

1073,
7t yEEz 2g A
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Fig. 2. Kinetics of cytotoxicity by adherent PC from C57BL/
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Fig. 3. Kinetics of cytotoxicity by adherent PC from C57BL/6 mice treated in vitro with LPS and various Triol saponin.

A A LE, LPS(25ug/ml)eHe HejelE of
Fo] 2447 ol 20%S FoF AL BAEE HE
) ulsled 25% olArel FoF AAb FAE HER
ol o (Fig.l) #& Fx%2 diol saponin-& ¥
Agjalz A EE LPS(25 ug/mi)nke Aefsl

e BN

= zo] 24417 Foll 20%2 F AL A=
Vel vlalod 25% olakel F A4 B
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€ vheldd] wlsled triol saponin ZH7He] g %ol A
5 50% olde] AAb FAE ehilgl (Flg.3).
Total, diol, triol saponin 2 5% W FokA L
A2k Baol F78 Ao wol, Q4
LPS 8} tjgo] Al Ze]| Fok ZW Aol A
2H8- (synergy) = Wehdctae 4ztsd 4 glew, of
213 Ak52h8-2 MAF 9 34 LPS & XJB]o}gi%
o vele] MAF & Astet o) ledsisl ubyol
Ssied y- et §Ysicin 22y g0 y-
Aol e AZA WS gl AzEe) 34
g Solzch, olei@ Abel Srlalel <L #aE
ZolA y-ABSES 2 FAS G 4
2. Qi BEEo0| K562 ZAAM|ze| MEZo| 0|
e 98
Table 1. Effect of Ginseng Total Saponin fraction on
Tumor Cell Viability

K562 Target cells 24h incubation

4dded to 3HTdR cpm SR
Control 162+11 0%
CS (10-3%) 282+ 15 2.2%
CS (10-4%) 237+9 1.4%
CS (1075%) 268+9 1.9%
CS (107%%) 215+9 1.0%
CS (1077%) 300+12 2.5%
SDS total count 5640 100%

All cpm expressed as mean + SD of triplicates.
Abbreviations: CS, total saponin; SR, specific release.

Table 2. Effect of Ginseng Diol Saponin fraction on
Tumor Cell Viability

K562 Target cells 24h incubation

added to SHTdR cpm SR
Control 162+ 11 0%
DS (10-3%) 20116 0.7%
DS (10-4%) 186 +4 0.4%
DS (10-3%) 192+5 0.5%
DS (10-6%) 159+ 6 0%
D§ (10-7%) 236+ 14 1.4%
SDS total count 5640 100%

All cpm expressed as mean + SD of triplicates.
Abbreviations: DS, diol saponin; SR, specific release.
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Table 3. Effect of Ginseng Triol Saponin fraction on
Tumor Cell Viability

K562 Target cells 24h incubation

added to 3HTdR cpm SR
Control 162+11 0%
TS (10-3%) 162 +11 0%
TS (10-4%) 185+ 14 0.4%
TS (10-5%) 148+5 0%
TS (10-5%) 194 + 14 0.6%
TS (10-7%) 172+12 0.2%
SDS total count 5640 100%

All cpm expressed as mean + SD of triplicates.
Abbreviations: TS, triol saponin; SR, specific release.

ufj oF ol ol  total, diol, triol saponin& 10-%,
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