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Antitumor and Immunomodulatory Effects of
Dangguihwalhyultang on Murine Melanoma-induced
Lung Metastasis

Eun Tae Ko, Jee Yong Ha, Seon Goo Lee, Byeong Gil You

Dept. of Oriental Medicine Graduate school Sangi University

In order to investigate the antitumor effect by Dangguihiwathyultang after B-16 cells were transplanted
in C57BL/6 mice, and the immune responses in mice induced by methotrexate, the extract of
Dangguihwalhyultang was orally administered to the ICR mice.

Experimental studies were performed for measurance of metastasis, cell cytotoxicity in vitro, life

extention, weight of cancer, natural killer cell activity, productivity of interleukin-2.

The results were summarized as follows:

f. Mean survival time in Dangguihwalhyultang-treated group was prolonged, as compared with
control group(14.63%) significantly(P< 0.05).

2. Inhibition of metastasis in Dangguihwalhyultang-treated group was higher than control group with
significance on 14th day(P< 0.05).

3. On the weight of solid tumor, Dangguilwalhyvultang-treated group was less than control group with
significance(P< 0.05). - '

4. On the MTT assay, Dangguihwalhyultang concentration inhibited cell viability was 368.8ug/well.

5. Natural killer cell activity in Dangguihwalhyvultang-treated group was significantly increased on
100:1. 50:1 E/T(effect cell/target cell) ratio(P< 0.05).
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6. Production of interleukin-2 in Dangguihwalhyultang-treated group was significantly increased(P <

0.05).

Key words: Dangguihwalhyultang, anti-tumor, immunomodulatory, B216, C57BL/6, metastasis, cell-

cytotoxicity, interleukin-2, natural killer cell activity.
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Table 2. Prescription of Dangguihwalhyultang.

g4, IL-2 (Interleukin-2) A A+%, NK (Natural Herbal o Amount
Killer cell)-ZA =& FlE3 A} name Scientific name (g)
Zztek| PAEONIAE RADIX RUBRA 4
23 | ANGLICAE GIGANTIS RADIX | 4
AdAE g =y Az | ©  AURANTI FRUCTUS 32
A7 ZINGBERIS RHIZOMA 1.2
.M B 3 CARTHAMI FLOS 1.2
) NH=s gz CYPERI RHIZOMA 32
2t MOUTAN CORTEX 32
Ago] ALEE BEL FEAYGAA 45 A9 | CITRI RETICULATAE VIRIDE | 3.2
o] A F 25z 29 CSTBL/6A €4 A3 9} PERICARPIUM
ICRA &4 AFHE £ Lol FAA 7} Aot X LINDERAE RADIX 3.2
A &L TRANR(FFMEF), ¢, E E 2z GLYCYRRHIZAE RADIX 12
FEEF A FE3 FEHEA 13T E A% | - CNIDI RHIZOMA 4
4849 ¥2YF71(F3714 MI-T2lcs, g A5 CASSIAE CORTEX 1.2
FyolM ALAD & d¥o) AL =9 PERSICAE SEMEN 4
A7} | ZINGBERIS RHIZOMA RECENS| 4
Table 1. Composition of Pellet Total amount 40.8
Component Composition(%)
Crude protein 22.1 2. Q% E&E
Crude fat 35 -
Crude fiber 50 1) S¥EEES =X
Crude ash 8.0 Ao AL 100 T3 TATYH 408¢
Ca 0.6 £ 3000me] B2 TatAAd 224 1700m
P 0.4 A o] X TEL ALE F 87 Azz
Others 60.4 AAANE o] B F8% 2 7](Yamato, Japan)di]
Total 100.0 A FFsdd. 2% FEAA2)(YA
Engineering Co., $=)dA] -40TZE 724 7+55H
2) A8 oy FA8] BZAA 65xyEFE 2252%)9) AAE

A8 A-2d “H%@%a 43t %A
T 1z9 U2 7Ystd FE & AAG
e/t 43¢ AnS FAHstd Agsigda
FALER T4 1H £FL Table
29} Zo
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tubeo] gof -4 YEAeA BEsiy ALE
@ o Yo YNE A3 o ALLEH A
BEF AW JAEL FA R vortex-
mixer(Maxi II, USA)Z £83] £50] 9d0)
Z1F 4o =E P o £fEo 47 o]
9780 A2 28 AP FEZ 2 BE
o] Alg-3tct.

2) Ao =of

103 el q AL A27] 65522 ©] & 60kg
9 Atgol 54T B4 £ e qt
$ 29 B 25gol g o920 1Y Egak
& S4ngo] Erkn Bkt a2)3te] BAEYEY
FoAzole AEET J2E 54m/02n Fo
31 dxTole T3 4A4dsE 1€ 19
219 &2 2 A4 AT FAIAS

- 3) WX 3y

(1) 7lebyx|

RPMI 1640(Gibco, USA)d]
bicarbonate(Shinyo-pure Chemicals Co., LTD.,
Japan) 2g3} fungizone(Gibco, USA) 4m!,
penicillin G(100,000 units/ml) 1ml, streptomycine
(100mg/ml, Sigma, USA) lml& FFF) 91
1000l 2. 2= E pHE 728 2&Z 0.22pm
disposable sterile bottle top filter(Corniug, USA)

EREEERrE TS

sodium

(2) =gtoyx|

FBS(fetal bovine serum, Gibco." USA)E 56T
ol ] 307}t inactivationA] 71 3 7] Eull 7] of
10%9] 727} HE=g 2F 3o A4 oy
ol &AIES ujFH ko] ALEE

4) MIES| HiY

BALB/cAl ¢} ICRAS] A FH o of7o]9} B}

& FLEAN7] AT S HEFE FIHES
L3 o A Bl6 murine melanoma cells3} S-180
murine sarcoma cells& EoFuto}l o] 2 A ¥

LTS
5) BiIISNs Fu

HYr|sAst Fde A9E 247 AFF
o eF APT 2L thEFo| methotrexate(-S-3F
HEEAMNINER, F34Y) Inl/ked 1Y 13
493 A7 Rt HY7)| A8 E LA
t}.

6) MZF H|RM[ZESQ| ZH|26.27.28)

AFAE AFEIE AANF BERE 98
24 ¢33 =3¢ § FFH oz uAE A
23 3, 0% 349 2358 2Y2HA A
Asle 4C RPMI-16404) 2} (Gibco, USA)Z 23]
A Z 8t t}-2 cell dissociatior sieve-tissue grinder
kit(Sigma, USA)2A ZA 2% =2 0H g
A At n RPMI-16400.2 33 M ¥ sl 2
%X d79 FF4EA hypotonic shockE ¥
A AEFE ¢438 £¥AZ H 10XHBSS
(Gibco, USA)Z 23] ]33l RPMI-1640u) 3]
2 @Y A3 o2 10% FBS7L A7lE &
Rl o] ¥ A EE HEFEH

7) Hgel wEn 4EFo

A8 o] THZ L FEs7) HaA 4
ol AHEE BIGAIEE vl FAZ] F Trypsine
2 X e}3tn PBSE 33 A& stad 2x 10%ells/
ml 2 2781, FE3] Vortexingdt A ZE0]
232 HoE2 @ T 10RYE Ao 3
dtel, 204 AEZES FHAZ F C5TBLI6
A AR mdF A 27x §” Gauge FA)
2 02m¥ BE3] FYsld HY ZHAFE F
HAAC BF AH F ALY R 2R
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8) IERUn ASFo

484 520 nE S fLE) AsM A
Holl A+&2 S-180M X & v FAIZ) & Trypsin
© 2 X253 PBSE 33| A& 8Hod 2 x 10%cells/
m 2 2783, 83 Vortexingst] A EE o
ZI1F Ho=E I F 105 dLd i
s, T4 AEES FAAZ £ ICRA
AFS B3N 274" Gauge FAH| R 0.2ml
H g3 FYste B4 AT 8t
2% X ZASYEY B2 02mH iy
BATFAIAL, N2TL 09% A E+(F
Ak 2 FE Y AFRAsg )

AE B39 B 5-180 A XS
PBS(phosphate buffered saline, pH 7.2)2 23) ¢}
AR B e F 4x100¢ells/ml 2 ZA s Y =2F
o FAEEE Foq2 4R B 0.2m
A F]lete 045U EAUY 4§57
AEAEE BT E 309744 B
ol FEEA ¥ e H4FE AoA A

218ttt Geran 5] 716 T3] Wy

o}&le] & median survival time& o] &8t

A 2% 7}-& (increase of life span)yZ A& 31 o).

X+Y

Median survival time =

T —

C
ANEZNE = x 100

X: HEF7F AAFTEL 4o He Jx9 A
)

Y: Q257 AAFEY LolA 12 W H2o
AlZHE)

g, A $89 7 £49 A $E median
survival time-2 X/27} |t}

T: A& 72 median survival time(d)

C : =72} median survival time(Y)

2. AlEEY MESMS &3

FHEEZY AlFY AZTEAES 23
317] 9)3la] Freshney $3Do] 7jutgt MTTH &
B et AT A F5479 CT A%
& 1x [0%ells/ml 2 2R 8 }&, 96 well

-- microtitration plate(Falcon, USA)el) 18049) A

IR FY 2049 FHEEHEE YA T4
BHHY $TE 2 FEE Suwgiwell2 2
BE F 204 ANNAMN ALgetgon, 96
well microtitration platec]] £33 M) 0.22ms}
syringe filter2 o 3} &t} A}L31AT} o] & 3.4
43t 37T, 5% CO,9 incubatorol Al wj Fs}lw
A FAZ ARG o2 FAEE T H
YHA G AEY FUFEE BA¥ Yz
welle] Al ZEo] 23] JAstH it g A
AH3ta zb wellof 204 8] MTT L9 (Smg/ml in
PBS)(Sigma, USA)& ¥ 2 37C 5% CO,
Incubatorell A 3A13F vl Fatgdcth 2 & 100w
2] 0.04M HCl{in propan-2-0l)& o] MTT &9
% ¥gsted A7l FEA formazan AA L
38 %9 ¥ 308 o] ELISA BE 7] (Emax
precision mBALB/coplate reader, Molecular
devices, USA)E o] &3l 540moiA FFx
(Optical Dentisity)E &3 38t t}. o)uf 2=
Fo2 650mE o] &3H Tt 2+ 4L 479



well & AHg-3ted 1 P FA & 7R, §A°
9 49& wEse] £3d A4 F obdel
343} 2o] YT FREE Y2 F%
=9} v mate] 2L FIgT

AgTd a3t -E %’-%‘Ek
gz 4T EE=7E =

% Viability = 100

IC,,(50% inhibition concentration) A} &-& of
9 A 3% H(Table 3). &, MTTHAPY |4 &
Fx27t X wellel] ¥|3td 50% FadtE &
sjrjste IC,2 e =T X §22, 4
welle] FZEAA $3F HEEE YEFORE
AR e A ALF Y st 423A
t}.
o4l Y 8-& =453 Figure 1.3} 2o,

18044 cell suspension and
204 3 ALY Feoncentration

, |
{ 37t 5% CO, incubation for 3-4days l

l

[ Remove the medium of the well I
l

[ Add 204 MTT solution |
{

37¢ 5% CO, incubation for 3hrs l

|
[ Remove the medium of the well ’

l
Add 1004 HCI (in propan-2-0l) }

l

Read plate on a ELISA reader.
Test wavelength of 540am and reference of 630um

1

1

Fig. 1. Flow chart for measurement of In vitro
cytotoxicity

3. HE0| M= &5

AE4 HAdo]) TH8FY A% 4¥L Bl6
M EE CSTBL6AFR N FY F 2442 3¢
Bl FALELE AT FAT H LA 7
g AZ38lq Ho B A ZAF A
(Colony)F& &4 &g th old ZA7 &84
g AL g Az Fe

4, ngel 44 AqNis 3

A8 23] FASFLYL S-180 A
EE ICRA A U3 F 14d T A
FAEERE ATFF U, 4 49T
72Ul 448 n¥gE AEd] FAS S
BaA

5. NK-activity &3
1) x=MzZel =u|

7 24 HAE AANA AGE ol o]
Zu| @ N AAEE FSALE S ST

2) EXFAMIZES EFH|

NK celle] a5 A9 ERAAEE 35
AT F2PolA EF2 AF F3d YAC-1Y
9} M L(TIB-160)& A} 45t Fgure &
B A8 A A FBS(fetal bovine serum, Gibeo,
USA)7H 10% A7te SR 2 Adu)¥ata
A &3 ‘?J?l-iiq-

3) HMEZEMo &

(1) Ziady

AEZ A8 L Promegartd) Cr assayS ol

Ade Aoz d8lA e cytotox96™ non-
radioactive cytotoxicity assay KITE o] &8} 4



AEtEth &, A X2 L34 o] WEEE lactate

dehydrogenase(©] 3} LDHz} )7t 402
o An= UYehte Be4e) 28 ELISA
S&%?]?Emax, Molecular Devices, USA)S o] &
3o ZHA B e BtF@490m) e FLE
E 33Tz LEE AXY £E& FF8le
Aolth.

(2) o= Welle] Zb|

228 B3] H3te] 5FF9 U= well
€ T}t EFA ¥ LDH Ad%E %S o
Bhlle thE well 12 H Ao EARHE 1004
o} ¥iR) 10042 PA 3¢, EAA £ LDH
AgweFs delle dZ well 2& JF 5
o) EHAE 10049} =) 10042 T4
I, AFA X LDH A9H&%e Jehe

HE well 32 JH 52 AFHE 1009} WA

1002 FA3A R, & BPsr] g =z
well 4= 83 &4 & P73t EAYste B

o Ealo] o eAE AN 4T Ae=
WA 2004 ¢ B3 LA(10 x)B FAINRL
o vz 2 background2A AW 3ot
phenol reds} 7]191% LDHS} &% % & B3 3}7]
A N=Z well 5& viR] 2004 2 FAJ S5}

(3) sHYUY

NK-ZH =] A EENTF 33 L YAC-14
¥E BAMER o] &3l FBS/} A7ld £
w]x] o) 5x 10%ells/mle) =2 P63, 96
well mBALB/cotitration plates] welld 10044
BEFE F, A5AEY 3. Hkn Bt
100:1, 50:1, 10:1¢] Y =&, FBS7} 10% #7112
E3uiR o) 2 5x 10%cells/mi, 2.5 X 105cells/
ml, 35X 10cells/ml o] F=2 ZAHE ¥ A XS
wellol 1004 & EF3to HFH 07} 2004
fwelle] EJ= & %% 37T CO, incubatoro| A} 4

At okt AT WY F8 45EH Y2
well 20 100447 104 2] S8 2410 x)& =
7VetE Wik 28A] 250X g2 457 YA R
dF A2 96 well plated] 42HE 04 &
7 ¥, assay buffer 12al-& substrate mixol] o]
Az A S FEF 2 welld) 5044 Y3 4
2ol 3027 kst Th Wk F 5049 B
ALHE Z welld] ¥ F FAZ AZE
AAstR, 1AL ol 490melN EF=E
339 &34 4%¥3, E¥AE LDH &
dEg, EXAE LDH Juywa 24
¥ LDH At w}t& ol 4] vlx] 9] backgroundZt
< vln, FRAAE LDH w3 2oA 2y
BAPRE Wl
g, o059 3 g5t HEENSS

Ry o€ =4339 Fg 2.9 2t}

=
]

(A-B)-C

% Cytotoxicity = x 100

A: Experimental - culture medium background

B: Effect cell spontancous LDH release - culture
medium background

C: Target cell spontaneous LDH release - culture
medium background
D: Target cell maximun LDH release - volume

correction control

6. Interleukin-2 MAF U X

HEF¢ AAAAF BHY7) A E &
A)7] BALB/cA AF & AAteld v B E A2
% g, v A EE FBST} 10% A7tE E§
vl x] o] 5x [0%cells/ml Q] EE 2 AMEH35)5, o
71¢f concanavalin-A(Sigma, USA)E 100ug/mi <)
FEZ 71 3 37C, 5% CO, 8 %7] o A 244)
HEL NET F A3AE £A %
interleukin-2(0) 8} IL-28} A &hHol QAL =
BaA



L Add target cells to experimental wells |
l

Add cells for target cell spontancous LDH release
(control 1)

!

Add cells for target cell maximum LDH release
(contro! 2)

|
Add cells for
effector cell spontaneous LDH release (control 3)

|

Add culture medium and lysis solution(10x) for
volume corection control (control 4)

|

Add culture medium for
culture medium background (control 5)

l ‘
L Centrifuge plate 250 X g for 4 min. l
l .
L Incubate 4hrs at 37C '
l

Add lysis solution(10X) to target cell maximum
LDH release (control 2) 45 min before
end of incubation

{
L Centrifuge plate 250 x g for 4 min. l

!

LTransfer 504 supernant to enzymatic assay plate |

!

l Suspend substrate mix using assay buffer |

l

Add 5044 reconstituted substrate mix to each well
of enzymatic assay plate

l

Cover plate and incubate 30 min at ambient
temperature

!

Add 5044 /well stop solution
record absorbance 490nm

Fig. 2. Flow chart for measurement of NK-activity.

A7 IL-29] &3 & intertest-2X Kit(Genzyme,
USA)E o] 43t 2339t} Intertest-2X kit
t 233 A9EL FHYE 4T mouse
IL-2 2% & ELISA Kit2A] 450mm9) 373 A)
EFR=E ZHstq REIHo2RE AAY
o) L2%E A3 Y 5 e FHoITh 96 wel
plate®] 7 wello] A58 100d® B33t @
AZ B F 37ToA 4087 W) Fslich
ol B F welle] Ht-2AE A A A
£ buffer2 48 A3 g & plateo)] A paper towel

Sample well will receive a total volume of 100 Awell.
Seal plate with adhesive cover and incubate 40 min at 37°C.

l

Remove liquid from wells. Wash plates 4X by wash
buffer.
Bolt plate dry on paper towels.

|

Pipette 10044 of biotynylate polyclonal anti-mouse IL-
2 into each well. Seal plate. Incubate 40 min at 37C.

|

Remove liquid from wells. Wash plates 4X by
wash buffer. Bolt plate dry on paper towels.

l

Pipette 10044 of streptoavidin-peroxidase into each
well. Seal plate. Incubate 25 min at 377.

l

Remove liquid from wells. Wash plates 4X by
wash buffer. Bolt plate dry on paper towels.

i

Pipette 1004 of substrate reagent into each well.
Seal plate. Incubate 10 min at room temperature.

l
r' Adding 10044 of stop solution per well. 1
!

Read plate on a ELISA reader using a test
wavelength of 450am.

Fig. 3. Flow chart for measurement of IL-2
production
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2 718 A A ZF wellol] biotinylated
polyclonal antimouse IL-2E 1004 ¥ BF3l3
YAZ Qe F 7Tl 4082 wFaigich
T}A] welle] ¥H-2- 848 | AsFz Al &£ buffer
2 49 N3 F plateo| A paper towel2 F7]E
A A3 2 wellol streptoavidin-peroxidase &
1004 58 5 OA] 9712 €& F 37¢C
oA 2582F v F3t ok ThA] welle] ¥H-£-of
E AAs AAL buffer2 41 M3 X plate
ol A paper towel2 §7]1 8 A A 2 welld
substrate mixE 1004 ¥ B33l A EAR
Qe T F2A 1087 vjoFstdch oA 2
wello] FA44& 10044 £33 F ELISA
#5712 3% 450mo N FREE FH A
t}. o] & =¥3} 39 Fig. 33} Zr}

7. BAHXNzE

A8 A3 SPSS for windows release 5.0.2
(SPSS. INC.,1993)% o] £ 3l9 independent-
sample t-testZA] AR 8Pt 1 Axst P
<005 #EU AF FeAel Atkzn Bt

V., 48943
=3

1. 4E8

IARYYS 428 3%
3, Fig. 43 2oich G943

AE A Table
e 24 8

o sarcoma-180cellZ E7}4S HAI7] AF

ol gHEEG 28 F

T8 Foldv &0 LT AR gz
TN BEYELFE 205+598Y Yo wha}
o BALERFATE 2351102592 F7}h
sz sl dEze FI4UE F

7} B ¥ 31 (P<0.05), Median survival time2 2+
7+ 2043 234 2A GAEYEG FATA o}
27 vate 14.63%9] YBAF AHE B
Qo

Table 3. The Median Survival Days of Control
and Treated Mice

Group? | Route|No. of animals Med.lan Survival ILS (%)»
Time(days)

Q=T | POY 10 205+5.989 |,

A¥F | PO 10 235£1025 | 1463

a) I : Treated with 0.9% saline
A1 F : Treated with Dangguihwalhyultang
200mg/kg

b) ILS(Increase of life span) : (treated G.- control
G.) / control G. X 100

¢) P.O : Oral administration

d) mean + Standard deviation (P<0.05)

12 1
10 |
3 !
\—\+. I

|

|

i [z E
0 7 14 21 28 35 42 49
day
Fig. 4. Median Survival Curve of Control and
Treated Mice with Dangguihwalhyultang in
vivo

survival number

o e

th 27 : Treated with 0.9% saline
A ¥ F : Treated with Dangguihwalhyultang
200mg/kg

2, NEEBLY HESMS U IC,,

B16 murine melanoma cells®] B eto)
HEIEANFL 3688ug/well2 g1, 27
e " AT 5 T Table 32614 4
Ehd BHe} o) 52.92ug/wellol A 25670ug/well
A We Mg AZSHSE BT 59

DLESAM HZ3 ZA7 Bl6 melanoma



cellsel] g 4% Jehl Ao

Fig. 5& 2A8¥E"] U3 FE survival
curve 2 kA 9] 50ug/well s S EE A ¥ F&

e Aoz Yt

Table 4-1. IC,, Value of Danggyuhoarhyertang

Hu}

=1

IC(ug/well)

BARE

368.8

Table 4-2. IC,, Values of each Drug in Contain

with Dangguihwalhyultang

o 4 IC,,(ug/well)
A 52.92
33 194.0
=)z 221.3
-z} 240.3
Az 2539
33} 270.6
29 3116
zZx 3533
A 3 1538
= z} o} - 4316
2tiy 4338
A5 4957
¥ 23950
9l 25670
0.004
. o2y
0.25

sk

= contro}

Fig. 5. Survival Curve of Dangguihwalhyultang

on B 16 cells in vitro The Value of

Logarithm of Concentration

2 - 100 ng/well
4 -5 pg/well

X axis : 1 - 50 ng/well,
3 - 500 ng/well
5 - 10 pg/well

3. B16 melanoma cel!l2| FEEBINES

B16 melanoma cell®) #HAo] A% AyA
7}& Table 5, Fig. 6% 2c}h.Bl6 ¢A TS
C57BL/6S] meF o] FJsle] 3] Hol®
Ag-E 238 A2 38 1494
31.20+17.3470 A3, BALYERE A XA
FAE AFRAT AP FAM Y AFFE
14204991712 Bk 277 3A Y
Fo 4879 vzA Fo4 e BLEE R

A FH(P<0.05).
Table 5. Colonies of Metastasis of B16 cells in
lung
Inhibition
2 . .
Group® | Route|No. of animals| Colonies number rate(%)P
=z [POY 10 31204 17.349
AY¥F | PO 10 14204991 54.49

a) i 2 : Treated with 0.9% saline
AT : Treated with Dangguihwalhyultang

200mg/ke

b) Inhibition rate = {(Z2-A ¥y ZF) X 100

¢) P.O : Oral administration

d) mean * Standard deviation (P<0.05)

Group

Fig. 6. Colony number change in lung mtastasis
by B16 cells after administration of
Dangguihwalhyultang

th X3 : Treated with 0.9% saline
AE T : Treated with Dangguihwalhyultang

200mg/kg



4, Do 2 &3

n8e] BA 2% L Table 6, Fig. 73 2t}
282 4% AL £H8) dakd S
180 Al 22 HAl) ICRA AFH2HE ¥
G F¢E FEsd FFE 3T A dx
T 731+2.26g, AR F(FALEEFA D)L
2.63+1.69g% Yeho] 64.02%9] FoAslE
(P<0.05) A S BATH).

Table 6. Weight of Solide Tumor Induced by S-
180 sarcoma cells

5. Interleukin-22| diis £H

Interleukin-28] A4ts &4 -2 Table 7, Fig. 8
7} Ztc} Interleukin-29] A& 23317 9
3o, SALERTA 7Y, 149,214 T B
T, W2RT, AEERFATY AT E
Al&38}a] Concanavalin-A A= ¥ 2447 vk
3t 233 A E 2Y GARERFA ¥
A Aol 183.90+6.32pg/ml, thZ o] 137.93

Table 7. Production of Interleukin-2 on S-180
sarcoma bearing mice.

Group” | Route{No. of animals So:?’de ililr]:l:rig) Iﬁ;?:;:;? Group? Route No. of animals [n;::;a;llc)x;;Z
gzF | POV 10 73142269 AL POV 10 183.90+6.329
442 | PO 10 263+1.69 | 64.02 g2z PO 10 137.93+13.89

a) 123 : Treated with 0.9% saline 483 PO 10 429714857

A ¥ Z : Treated with Dangguihwalhyultang
200mg/kg

b) Inhibition rate = ((ZZ-A HZYHZZ) X 100
¢) P.O : Oral administration

d) Mean + Standard deviation (P<0.05)

Py

O~NWEAOI®O~JOE O

Group

Fig. 7. Weight of Solide Tumor Induced by S-
180 sarcoma cells

) 23 : Treated with 0.9% saline
AP F : Treated with Dangguihwalhyultang
200mg/kg

a) A 4T : Non-treated mice
2 F : Treated with 0.9% saline
A8 F : Treated with Dangguihwalhyultang 200
' ng/kg

b) E/T ratio = Effect cell/Target cell
¢) P.O. : Oral administration
d) Mean * Standard Deviation(P<0.03)
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Fig. 8. Production of Interleukin-2 on $-180
sarcoma bearing mice.

A2 . Non-treated mice

th 2 : Treated with 0.9% saline

A ¥ F : Treated with Dangguihwalhvultang
200mg/kg



+13.89pg/ml, AW P& 429.71+8.57pg/ml & 1}
ATt = Folu BT v dEE e
30080 A = 2] ¥-& Interleukin-29] AL
ojn} fej 4l 7t YeE A thP<0.05).

6. NK cellsq| Mz &3

NK cells8] 4% &% & Table 8, Fig. 93¢
20 AL T AEENSS Z239 2
3 FEM T} XA T v Lo gt FRE
g 7% 9, T dotd AEENSS 2
stk h27e AFA T BAA L ¥
of wz} 100:1Y u} 59.88+8.22, 50:1 uf
84.99+10.36, 10:1Y o) 101.004+12.700]%l 2
o, dALYHTG 2 YL 100:1Y o
92.72+11.67, 50:14 o 101.79+11.35, 10:1Y
o 140.25+34.180]9ch BF AT} =H
Uehtou 2 2o HlmAl So4UA AET
o] rH}.;T_’-E_C} NK cells &4 =7} 3;%—% Aoe®
thghet.

Table 8. Activity of NK cells

Group | Route | No. of animals | E/T Ratio®| %Cytotoxicity?

10:1 59.88+8.22

fzz| po 10 50:1 | 84.99410.36
100:1 | 101.00£1270
10:1 | 92721167
48T PO 10 50:1 | 101.79%11.35
100:1 | 140.25+34.18

Control group : Treated with 0.9% saline

Treated group .. Treated with. Dangguihwalhyultang
200ng/ke

P.O. : Oral administration
a) : E/T ratio = Effect cell/Target cell
b) : Mean =+ standard deviation

* : P<0.05 ( vs corresponding control)

200
180
160
140
120
100
80
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40
20

Fig.9. Comparison of NK activity between saline
or Dangguihwalhyultang-treated mice
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shtoln Selubatel APo R AF Alued
A% $92 AxNsn e A8F = A
A BAAZI GEA So) FAH A
slolglazte, #3489, IYAT ¢ EA
Ho] Fol oot " HH & AN ALY
o2 fEEEy Al we 9% 89-90%
7} §7424 896 og ez Banga Yo
2.3)

AH o] gejol = frige] AZEM &
e o] U2 o2 MK BE, 5, &
(8) T2 5C REM AAF 71&8n
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o2& HBE TR e A 557} 15F
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33 EEs TR Ba ok

19300 ) o) Mk Striet® #H ol o & Al
< =F Yol 28y FAJAFY F7lo]
Z gL e 52 F7IH3 UG g
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ol A S5 (EHR), # 2B, JAGHE), o9
(B69E), ¥ (), AEEh)SNA Edg
s tate) FAEE &S 5 YT FHIZ A
dof] B AT2E 2 599 Ao U F
Aeojgy nd &, ¢ ‘46’4 ‘#4, %, A
A, Hey 294 n& g, & 579 HEE
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£ B AF Fol st

Foluzd o2 BAGEYL AH ¥
g AHE TR P2y o) & T E IA
o Ztzte) 8% 9 Fihe o 2o

FEAHAKREZHAEEY S HEESSH

I ke EIY ffo= Biee] BaEl &
LS, REHR, HRERC &hgol Ao
o ¥ #S BEFEND ke HFEIH L
AP iR o = ASHH #mim, SR1LHE, st
= #Eee] Jlon #zke %2 FEST K%
= EF B KBRoZ Astn BE 1T
7% RSt BFE, Ml Aol %fke) U &
Eo e # EHS I ske F30 B B g
o2 A% BriEE, BBER, 60880,
Bl Zhhgol Uz ATfEe] ML BEET

BRE 3] L SR Astal BMER, &K
F5IETE, TGARER, S Zggol on] EMF
o) #e F mEeln ke FREHGY F K
THEE0 2 Al BEEE LEFS BIFE
TH KB kol lon kel e
HoE mEsD ke T L F B
2 Ashe] EEAEIN IE MEES AR SR i
Mol Zckeel Aom Fi e MinmES
3l3 Bk HEET K BEgoz Ao Ei
B, BRI, w@mswﬁ iR, Aol

2hgel lon BEe e @ EHsn ke
F3 g B B BRSO E Astel JEE. B
B, B 1L, AR IRET, BRI &
fgol glom HEe) e FEHST ke H
s 0 B I EE o 2 Aste Mitins, i

mEsE el om LY Ko B &S
3 sk F50 F I OBECE A iF
MATR, BRI | & B SR, S %

Bgol o i B MERINL ke F

ool B 1 BBt 2 Aste M, B
Ikt gel A thi-e] #e F &EFH3ln
e HEHIM L F KEESR Ast 1B
TERS, A4RRT R S Sl Hohgo] 9lon
Ao e BEBst ke ¥F319 i BB
o2 ABY MEREE, BPILE {LEIEK
Bte ZEge] A0

B Adge 3AgEEY 3&“3.-‘—]-:3: =48t
7] f3t AFA S AEE FAS AT A
FEAAE S sYsidon d9z2438S
29 B7) A3t HE T BOFRE L HEF
f&. NK-activity, 937 F44kg, IL-2 44b5
& 23390

Sarcoma-180 | X 2 27¢hE SurAl7] A H
o] YEZ AN FTAREH FAT
9} mean survival timeg 23.5+1025¥ 2 =
9] 20.5£5.98Y ) w3t 14.63%2] |24



Qe E2AZLES 2 QA HTable 3, Fig. 4)
MTT ZAAMY o] 28 B16 murine melanoma
cellse] FAEERE] IC,, & 368.8ug/well2 L}
g3, FEGAER B HFo] 52.92ug/well,
FA 7} 194.0 ygiwell X Zho] 221.3ug/well X
A} 240.3ug/well A7} 253.9 ug/well E-3} 270.6
ug/well 2.2F 311.6 ug/well ZF3 353.3ug/well A
3] 1538 ug/well B Z2F 4316ug/well B2
4338 pg/well A 3] 4957ug/well A7} 23950
fwell £9 25670 wgiwellZ UERG T B3] w
EZA HAZF ZH7F Bl6 melanoma cellsol]
A E4E& Jetd A2 Hop 2AHEYS

T AXA QPR E e G AFH FHY

AE oz ZA ) (Table 4-1,Table 4-2, Fig. 5)

Aol F4%e) Yo & ATH| F
149 Ao hxFo| 31.20+17.347), FHEY
BEa o] 1420+991/F Jeho] fo)A
sl A e QL THP<0.001).(Table 5, Fig.
6) '

2y 2L W29 A4S 7314226,
FHEEGFA T A% 2.63£1.69g& JE
e e 2425 vgudd
(P<0.05)(Table 6, Fig. 7)

WY& ojd M E G522 Yo
€ ¥go] ojd RE WM X9} 199 =3
MEFo] 87 #oste delve 5340

EFE Qe ol AE B33 4zA
& 3938t e E30] ulZ cytokine2 2
o} 7] ol interferon, interleukin, CSFs $o] &3
c}. Interleuking] d¥ & GH M X & 23
M Eo] o= Aibo] HAT fFE] T
celle]] 2J3| A AY4tE o] &L Holg 44
€ 713 Boldt Atd 259 A L3
dq g MEEY 247 3 AFde=d
o} Z IL-2%= T cell® NK cellol A &85 T

cell 3 B cell, @F& AF 3 o]E2 F44

712 BAZA N IL-29] YA 23
A7 FAEYY FoFo] 429.71+8.57pg/m!
2 dxZd vstd 433 948 e
Hoj(Table 7, Fig. 8) AT H S IL-28 44+
8l T cell ¥ NK cell& A4 3NAH o1 A
Ze.

T cello]y} B celld 2 d7o] Hdutg2
EolA dgutg o2 ojm Sol3 oy &
43t dHe] AT 9 oldf e A
o] Jlo¥ B T QUL PSS
ATHE Ao W] NK cell2 ¥ Eo]d Weut
€< F¥%c WEHY dFF2A MHC
(major histocompatibility complex) #] ¥ 1=
& BT opyt AP 2RO FYAHEE
o3 ¥4 don 20 & AFHez A
99 4% gY=<F ANE FFNES
A sta violg 2 ZFME MEEGE U
BT IgG $A 2 9 BHALE A5

CEQA A AR FF9 NK-

activity S #23 A3} zHE A E(spleenic cell)
ot BH A E(YAC-1)9] B &©] 100:14 2%
140.2534.18%, 50:1Y A% 101.79+11.35%,
10:1Y A% 97.72+11.67%2 h2F9] 101.00
+12.70%, 84.99+10.36%, 59.88+8.22%2]
cytotoxicitye]] ®] & Foldle F71E KA
] t}.(Table 8, Fig. 9)

ol & Z33lal By FA VYL sarcoma-
180 dAI 2] AHH o2 FL3to o]of A
Rifi= JAA A Fo I3 53] NK cello]] F
FH oz Lo ol GAHFAIP o ZH IL-
29] YL FIA I 2R EE M) 5t
A AL AHAR] 2R E FEAFE
AL Al €t



. 2 2
YARYYY 4] D YQFaH B
Whgo] mlAE G do} K] Hte] 42
717¥3} NK-activity, 28 9] 27], A o] &
A2e) A5, NYJY ATENS 23, 1L
20l A5 S 249 49 e 2o ARE
dgich.

LR AR AL/ 234 094 7
ABYY FoiFL 2354102592 B2
T2 20.5+£598YU ] H|te] YR & o]
14.63% F713td frej4dde dRAEL
HAh(P<0.05)

2. MIT ZAPHo] 2} %t sarcoma-180 A X ¢ .

& FHEHR ] 1C502
ojdY} -

3. 2 A 2 ol FHUYE
FoFol 2.63+1.69, 2] 7.31+
22608 RAAAUA ZFA23}FE (P
<0.05)

368.8ug/well

4. B16 melanoma cell®] #HHo] A oA

BAEER FoFo] 142049918 o
ZT9 3120117349 B3t §-214
A& a7t dElsth.(P<0.05)

5. NK-activity®] & el glojA BALEEY
FATY 24 FFHATe EHAL
H & 0] 100:1, 50:19] 7 $o) QoA
140.25+34.18%, 101.79+11.35%% B}
HZ2F9 101.00+12.70% 9} 84.99+
1036%] ¥l3te] 247 gol e 27}
£ RYT}H(P<0.05)

6. Interleukin-29] BAt5 L 2438 Ax 2
AEYe FaoFo] 429.71+8.57pe/ml |}
el =29 137.93413.89pg/mlo] ]
3 feldsle 718 BETh(P<0.05)
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