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Abstract O This experiment was performed to investigate the effects of ginseng saponin fractions
(total saponin, triol saponin, diol saponin) and lipopolysaccharide (LLPS) on the tumoricidal activity of
macrophage. The ginseng saponin fractions had little effect on the tumoricidal activity of macrophage
(less than 10%). When the ginseng saponin fractions were treated with LPS, the effects of tumoricidal ac-
tivation of macrophage increased a relatively high percent, and the total saponin and triol saponin
(20-35%) were miore effectual than diol saponin (15-25%). The effects of ginseng saponin and LPS on the
tumoricidal activity of macrophage were mediated by the induction of macrophage-release factor(s) which

has(have) the capacity of tumor cell killing. And the quantity of the factor(s) was(were) increased by the
contact of macrophage with tumor cell.

Keywords [l Total ginseng saponin, triol saponin, diol saponin, lipopolysaccharide, macrophage, macro-
phage-released factor(s), tumoricidal activity.
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X2 L929(murine-transformed fibroblast cell
line) 422} EL4(murine-lymphosarcoma cell line)
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RPMI 1640 medium- Gibco #|&-& A}4-3}4l 1, Sa-
Imonella minnesota=. 5-€] F-e]§+ LPS-R5959} fetal
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pont#|-Z-§- A}-8-3}¢dc). =& penicillin®} streptomy-
cine2 FW HAAHF) AFE AFgagd, AEq)
oF8 flask¢} 96-Well plate, centrifuge tube S Cos-
tar A F-& ARE-3}odch.

2. AE 2y

MZo| ufebel : tha] 2] ek 0.14% so-
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YA A 8 vl o2 10% fetal bovine serum(FBS)
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AdaEE e BitAMEle 4 ‘—5_'*354%%-4 FEE
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Experimental release— Sponteneous release

Total release —Sponteneous release

$19] AlollA total release® AFTR Eoldle
EAAEE 1% SDSE 25 AAAZH S o FE=HE
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A A Zell LPSE 502 Aelsied 8417, 16
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Fig. 1. Effects of lipopolysaccharide on the L929 tumorici-
dal activity of macrophage from C57BL/6J mouse.
Macrophages were incubated with 0-50 gfmi LPS for
8-24 hours. After these incubations, thymidine-
methyl-3H-labelled L929 tumor cells were added to
the macrophages and incubated for 24 hours. Tumori-
cidal activity was measured by the scintillations of radi-
oactivity of released 3H from the tumor cells. The
data is mean +standard error of four assays.
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Fig. 2. Effects of total saponin on the 1.929 tumoricidal ac-
tivity of macrophage from C57BL/6J mouse. Macro-
phages were incubated with 10-7-10-3% total
saponin for 824 hours. After these incubations,
thymidine-methyl-3H-labelled 1.929 tumor cells were
added to the macrophages and incubated for 24 hours.
Tumoricidal activity was measured by the scintillations
of radioactivity of released 3H from the tumor cells.
The data is mean + standard error of four assays.

2. QIARHEO| CHAMZES FLME XA WAl
O|xl= HE

Total saponin®| 2% : o) 2] 4| o) total saponing
HAAe|sted 1929 FUAE it AABAEE F
g 7ol 16417 EF W0 '%s 2 A= A
FolA dizel vzl 10%3 = FFAE A
A Foh delden, 107°% = ATl
ME 5%2] FHAE A GAEe] Z7p7} dolydct

a2z o AgEEAMe fo4 e Wt
vieh=] ¢dskel(Fig. 2).

Triol saponin®] Z<% . 2] Ee] triol saponing
whEo g2 Hxlalate] LI29F AT digt AL &
BAEE FHT AfdHes 10°%=E 16475t 3
el AT e vls 9% A= F
77F vehgon] 107% 16417 Axeld Agede
5% e XAl SAE Frb7t vielbgel 2eut o4
e APTEANAE XA BEEY {94 e F
7b7b vebdA] edske(Fig. 3).
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Fig. 3. Effects of triol saponin on the L929 tumoricidal ac-
tivity of macrophage from C57BL/6J mouse. Macro-
phages were incubated with 10-7-10-3% triol sa-
ponin for 8-24 hours. After these incubations, thymi-
dine-methyl-*H-labelled 1.929 tumor cells were added
to the macrophages and incubated for 24 hours. Tu-
moricidal activity was measured by the scintillations
of radioactivity of released H from the tumor cells.
The data is mean+sandard error of four assays.
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Fig. 4. Effects of diol saponin on the 1929 tumoricidal ac-
tivity of macrophage from C57BL/6J mouse. Macro-
phages were incubated with 10-7-10-3% diol saponin
for 824 hours. After these incubations, thymidine-
methyl-3H-labelled L929 tumor cells were added to
the macrophages and incubated for 24 hours. Tumori-
cidal activity was measured by the scintillations of radi-
oactivity of released 3H from the tumor cells. The
data is mean+standard error of four assays.

243 s 7 vehdA st} (Fig 4).
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Fig. 5. Effects of total saponin and lipopolysaccharide on the
1929 tumoricidal activity of macrophage from C57-
BL/6J Macrophages were incubated with 10 or
25pug/ml LPS and 10-7-10-3% total saponin
for 16 hours. After these incubations, thymidine-
methyl-3H-labelled 1.929 tumor cells were added to
the macrophages and incubated for 24 hours. Tumori-
cidal activity was measured by the scintillations of radi-
oactivity of released 3H from the tumor cells. The
data is mean +standard error of four assays.

A 16417 T B3 A el Aol L929
oA F o NF XA BAEIL REAH SN 20%
o4 Zrlstglen, B3] LPS 10 pg/miF%Ee} total
saponin 107'% FXx9| B-3xe] A9 LPS 25ug
/m{ %9} total saponin 107 5% FE& B3+l

Ao AgToA 3B%HEY AxFdx Frt
oyl (Fig. 5).

Triol saponin2| ZS : LPS¢} triol saponing
AA E 16417 B2t B3 HAA 2] 73 -$ol= L929
AL AE XA SYmrF BE Ao AET
Eoll A dzatel vl 20%e] 4 S0t e, 107°%
Fx9) triol saponin® 10 pg/m! F% U 25 pg/ml
Fxo LPSe} Btaielgt Agddteld 27 izl
vl 30%¢ 27%% 3o F7HE viehlddck(Fig
6).
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Fig. 6. Effects of triol saponin and lipopolysaccharide on the
L1929 tumoricidal activity of macrophage from C57-
BL/6J Macrophages were incubated with 10 or
25pgiml LPS and 10-7-10~3% triol saponin
for 16 hours. After these incubations, thymidine-
methyl-3H-labelled 1,929 tumor cells were added to
the macrophages and incubated for 24 hours. Tumori-
cidal activity was measured by the scintillations of radi-
oactivity of released 3H from the tumor cells. The
data is mean t standard error of four assays.
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Fig. 7. Effects of diol saponin and lipopolysaccharide on the
L929 tumoricidal activity of macrophage from
C57BL/6J Macrophages were incubated with 10
or 25ug/ml LPS and 10-7-10-3% diol saponin
for 16 hours. After these incubations, thymidine-
methyl-3H-labelled 1929 tumor cells were added to
the macrophages and incubated for 24 hours. Tumori-
cidal activity was measured by the scintillations of radi-
oactivity of released 3H from the tumor cells. The
data is mean + standard error of four assays.
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4. CHA M| vl 2relo) Akl 2|3t ZUME XA}
#®yEo| A3

L1929 Mol cHst AL : LPSe} S8 E S
AXE G Ay, 2Tl vls)] 30% o449 A4t &
A Zrb7b Jelden, £3) LPSe Fx7} 10ug
/mil A7} 25 ug/miql ASRo AEAES] F
717} o8 ZA elsel(Table D).

EL4 SAM|Zo| st 22 El4 S22 F
= L9299} v]s3t ko XA GRS Fbvt
velsth e FolEe AEs LPSY w=71 10
pg/miel 7A$-9 25ug/mixd A9 2% dl Rl
B3] 33-67% W= F7}2 v %A vebytei(Table
2).

5. BYMER 1A} XISt CHAMZ sljdelo| 4
Sool| ofst BAME x|Al WMo HE

1929 EZAAM|Eo]| thst B I L920SkA L2 o
AME 132} 2AFE & F Ao o7 TR
A4 GHES 543 A LPSe AR EES B

FHAE A Aol v A= A 369

AAe{F AT Tl FFAEE MshA] &
=Tl niste] FEFE AL %}”E—J 27V et
wek w3 0929 FRAEE 12 AFE £ AT
oA LPS9} AEEER A5 TZ] A Ed
ol wls] B3 Helste] & AHPTANA LPSY ¥
=7} 10 uyg/migl 7A$elle 25 100%<)4, 222 25
ug/mi3l 7-$-oll+= total saponin¥} triol saponinol 4]
7tzb 83%2} 70%°] %7}7F viebdeh(Table 1).
EL4 ZUMZ0| ojst B2 El4 THx] 73
$2 ZFAEE 13 FE T2 A2 AFE
Hz) ore A E AT Bdte] BE FPo4
o4 e TP Yol FFAER AFE F

AYTE Folre LPSeh A8 ES B3A3)
o9F A% FSAEe s AFE ASel ulshed

LPS9] FE7t 10 pg/mil 7ol 53-64%, 25 pg/
m/el 7A$olE 31-40% AEY AR ZF7)7}
viebsteh(Table 2).

EI42 1X XFE & AME sieRye] a5ol

Table 1. The L929 tumoricidal activity of supernatants of macrophage cultivated media

Treated with
LPS and/or Saponin

Treated without 1.929 (A)

Treated with 1,929 (B)

LPS (1g/mi) saponin (%) cpm of S.R. % of cpm cpm of S.R. % of cpm

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

C.8. (10-9) 1854 +37 127 1993 + 32 135

T.S. (10-5) 1710+ 51 117 1775+ 16 121

D.S. (10-%) 1473 + 58 101 1525+24 104

10 1546 +17 106 1686 + 40 114

10 C.S. (10-9) 2672+ 25 183 3453 +33 234

10 T.S. (10-5) 2337+29 161 3288+ 36 223

10 D.S. (10-%) 2034 +34 140 3047 +21 207

25 1293 + 55 89 2014 +11 137

25 C.S. (10-4) 1910+ 11 131 2703+ 46 183

25 T.S. (10-5) 1946 +17 134 2505 +23 170

25 D.S. (10-53) 1712+ 35 118 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, L929 tumor cells were

added to the macrophage for 12-16 hours.

After these cultivations, the supernatants of macrophage cultivated media were treated to the thymide-methyl-3H la-

beled L929 tumor cells.

Tumoricidal activity was measured by the scintillations of radioactivity of released 3H from the tumor cells. The data

are mean +standard error of six assays.

C.8.: Total Saponin, T.S.: Triol Saponin, D.S.: Diol Saponin S.R.: Specific Release.
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Table 2. The EL4 tumoricidal activity of supernatants of macrophage cultivated media

Treated with
LPS and/or Saponin

Treated without EL4 (A)

Treated with EL4 (B)

L.PS (zg/ml)  saponin (%) cpmof S.R. % of cpm cpm of S.R. % of cpm

Non (control) 1350+ 27 100 1805+ 32 100

C.S. (10-9) 1972+ 16 146 2234 +27 124

T.S. (10-9) 1850 +34 137 2320+43 129

D.S. (10-5) 1725+ 36 128 2200 +22 121

10 1319+47 98 2194 +39 122

10 C.S. (10-%) 2232422 165 2905 + 34 161

10 T.S. (10-9) 2045+ 17 151 2968 + 27 164

10 D.S. (10-9) 1920417 142 2761+ 44 153

25 1449 + 32 109 1889+ 31 105

25 C.S. (10-4) 2471 +39 183 2531 + 57 140

25 T.S. (10-95) 2085+ 18 154 2373+21 131

25 D.S. (10-5) 1937 +27 143 2472 +40 137
Total release 6992 +24

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, EL4 tumor cells were

added to the macrophage for 12-16 hours.

After these cultivations, the supernatants of macrophage cultivated media were treated to the thymide-methyl-3H la-

beled EL4 tumor cells.

Tumoricidal activity was measured by the scintillations of radioactivity of released 3H from the tumor cells. The data

are mean + standard error of six assays.

C.S.: Total Saponin, T.S.: Triol Saponin, D.S.: Diol Saponin S.R.: Specific Release.

o|$h 1929 ZAME x|Al AT it ZF: El4
FHAERE 12 25¢ F HAAEY wiekdF A
ZNukS L929FFAM Lo AHeldld F AE BE
7399 AT FHAELE 12 AFE FA) W2
tfz2Tol vle) FFAARAES] FoA4 e F7PT
vebgtc) =3 g A Eel| FefAERLOR 12 A
& F ASol vzt FFAE g% 1% ASFH
LPS % QIAMEL2]E-& g A eljt 79, TUAEL
AL 4% Z717) Jehgel(Table 3).

E A= AR 5oz SE 22 dAAlE
LPSe} QAMR-3E-S o5 x= B3 Azlsie o4
Axe] FAE NABAEE FHY A7, G5
2] 791} LPSe} AAREHES By A
Feoll 2 F7} ool vi% FasHA vebgel =3
triol saponinoll 4] total saponind} H]:3 AEZ F
717 vl e ol QAR B4 27 o4
Al xe] 2= #AFS diol saponin Y.t} triol sapo-
ninoll 93 Aoz A7) EF o]2ld} th A A o

A3 FHAE AARAS FrPL AAAERSH
EHlEle 24 % AAAE dotrr] HE Y
A E wfoFy o] Adgofol Aj FAAE A4} =9
23 AYeAx A} A= F994 sle 7P
vehen, 2 F7b el FHANEE AR oA
M E Aejsted £ A} wsspA Sl o
2hA 98] ARelA AAL xS F7L Yehbe
7o) A E2YE FulEE UAHfactor) o ¥
Aoz AZ4Ew, el2jd AAEAY EAL] Evle
LPS¢t AR HEY Mtezr shssiA|st F
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FA L A3 o] el2w A4} 42 Rl
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Table 3. The L929 tumoricidal activity of supernatants of EL4 activated macrophage cultivated media

Treated with
LPS and/or Saponin

Treated without L929 (A)

Treated with L.929 (B)

LPS (u#g/ml) saponin (%) cpm of S.R. % of cpm c¢pm of S.R. % of cpm

Non (control) 564 +32 100 801422 100

C.S. (¥0-%) 740 +17 131 1162+ 16 145

T.S. (10-5) 616+13 109 1066+ 19 133

D.S. (10-5) 592 +14 105 732+ 98 91

10 608 + 26 108 1226 +21 153

10 C.S. (10-4) 818417 145 1314+24 164

10 T.S. (10-5) 892434 158 1373+ 12 171

10 D.S. (10-5) 752+21 133 1114418 139

25 615+ 20 109 904 +27 113

25 C.S. (10-9) 942+ 8 167 1332+ 32 166

25 T.S. (10-9) 83024 147 11563+ 15 144

25 D.S. (10-5) 799+19 142 1016 +43 127
Total release 3547+ 22

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, EL4 tumor cells were

added to the macrophage for 12-16 hours.

After these cultivations, the supernatants of macrophage cultivated media were treated to the thymide-methyl-3H la-

beled 1.929 tumor cells.

Tumoricidal activity was measured by the scintillations of radioactivity of released 3H from the tumor cells. The data

are mean + standard error of six assays.

C.S.: Total Saponin, T.S.: Triol Saponin, D.S.: Diol Saponin S.R.: Specific Release.
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