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Anticancer and Immune Effects of Chungpae-tang on the Metastasis
of Lung Cancer Cell

Dong Ju Lee, Myung Dong Kim', Young Sam Kim', Yeong Min Yoo, Seon Goo Lee*

Department of Oriental Pathology, College of Oriental Medicine, Sangji University,
1. Department of Oriental Physiology. College of Oriental Medicine, Sangji University

Chungpae-tang is suggested to have the antitumor activity on lung cancer. This study was performed to
investigate apoptotic effect in vitro and antitumor effect and immune response after injection of B16-F10 melanoma
cells and Chungpae-tang into a tail vein of C57BL{6 mice and administratition of Chungpae-tang in A549 human lung
cancer cell line in vivo, respectively. Experimental studies were obtained by measuring the median survival time and
cytokine expression through RT-PCR, and ELISA assay. The results were summarized as follows: 5 mg/mé of
Chungpae-tang causing DNA fragmentation, caspase-3 enzyme activation, PARP fragmentation, and cytochrome ¢
release, suggested that Chungpae-tang has in vitro apoptotic effect in A549 human lung cancer cell line in the
apoptosis-induced experiment. The median survival time of the Chungpae-tang treated group was 21 days and that of
control group was 22 days, suggesting that the median survival time between the Chungpae-tang treated group and
the control group was not significant. Cytokine expression between the Chungpae-tang treated group and the control
group was noticeable, but was not significant in the RT-PCR. In the ELISA assay, IL-2 productivity in the
Chungpae-tang treated group was to increase more than that in the normal group (p<0.05) and was no significant
between the Chungpae-tang treated group and the control group. INF-y productivity of the control group decreased
more than that of the normal group (p<0.05) and that of the Chungpae-tang-treated group increased more than that
of the control group (p<0.05). IL-12 productivity of the control group increased more than that of the normal group
(p<0.05) and that of the Chungpae-tang-treated group decreased more than that of the control group (p<0.05) and the
normal group. IL-4 productivity of the Chungpae-tang-treated group increased more than that of the normal group and
the control group (p<0.05). IL-10 productivity of the Chungpae-tang-treated group increased more than that of the
normal group and the control group (p<0.05). Accordingly the resuits show Chungpae-tang could induce apoptosis in
A549 human lung cancer cell line and bring to antitumor effect and immune response against injection of B16-F10
melanoma cells into a tail vein of C57BL{6 mice but it needs more research on the precise mechanism of such effects.

Key words : Chungpae-tang, apoptotic effect, antitumor effect, IL-2, IL-4, IL-12, IL-10, INF-y
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123 UM ES] Apoptosisti T, o] M9
SRR ASE H@Folel that dF, o] EPY mAak F=
£9] 17 MU ENAQ) Apoptosis FT A8, 24 579 24
ZFZ289 ¢ A EZ HAAM JF, & Y9 Ginsenoside Reol]
918+ Apoptosis B, 0] 59 Q14 Bo] 9JF} p279] whel
B719} pRBY) Q14k5} oir A8, H 5'99) A o) Fisol
B3 AT Sol NEHAC
BN EHFME, Chungpae-tang, Qingfei-tang)S HERIEE M
BREE Vol HIRE MENEERE REBULRG WIKSE 2
B, HRRIE WKAIMGHER St IS REIRE $, AWML
B tE BB SRAEEE BXEHSt BiAy ENEE
B BEREE TREat ol AMBShe ROR, —yligi L EK
ol =0l = AR 7IA Ho ot

Olofl & o7& HAYQ J& middol thet aHE Yot
H7] {5kl A549 QAL sl AlzEol thigh A
HH Y, B16-F10 "t22 melanoma QM ZE C57BL/6 0FS A9
nlgdel Fldlel THE JEH migoidoal AEE
Cytokine®] WSIH T E mRNA RT-PCR, ELISAE 0]&5ld]
ot Bt XHg d7lol Buslke Hioloh

poptosis 71AHE AF

i

Sobs W HAS0) AI8S SES 4F 4FY, AF 20gUl

99 S8 C57BL/6 niRAEM, tishlol e AR HE) T35}

oYL BEEEY) sl4Rd JINE AUoR T4 o)

2 BT RAS UG mES A2 ALt HoE
514g(Table 1.)S 3000cc] =3} eh4 5000cc?] B2

EghoHo] Yol 3A17F AESI T, HE F 1679 Hol=8 §
W Fgict o]& 70T 9 SZA%7)(Biocryos, SHE)ollA] 48417}

SOt SEAZGI AAREY 1088g(+58 21178 SAUCt

Table 1. Prescription of Chungpae-tang

Herbal J— P Amount
Name Pharmaceutical Name Scientific Name @
ZHEE Glycyrrhizae Radix Glycyrhiza uralensis Fisch. 12
" 5 Scutellariae Radix Scuteliaria baialensis Georgi 60
%@ Platycodi Radix Platycodon grandifiorum(Jacq) 40
® % Poris Poria cocos (SCHW.) Wolf 40
BB & Citri Pericarpium Citrus unshiy Markovich 40
_ ¥ B Angelicae Gigantis Radix Angelica gigas Nakai 40
B B8 FritlllarlBaSlb%ISrmosae Fritiflaria cirrhosa D. Don. 40
28K Mori Cortex Morus afba L. 40
XPi4 Asparagi Radix Liriope p/afyrg/;)yg//a Wang et %8
B 7 Gardeniae Fruclus Gardenia fasminoides for, %8

Grandifiora Makino

x Armeniacae Amarum  Prunus armenaca L. var ansu %

Semen Maxim”
ESSES Liriopis Tuber Lirtope p/afyfg/;)yg//a Wang el g
Z6T  Schizandrae Fructus Schizandra ggjgens/s(fumz.) 10
Zingiberis Rhizoma - -

H ecens Zingiber officinale ROSC, 40

* % Jujubae Fruclus Zizyphus /U/U/I?Jgﬁglgll/.? Var. inermis 0
B 514(g)

3. Al aEpiet
1 A=

2 Ao AFESH HlE= A549(KCLB 10185) human Lung

carcinoma celli?} B16-F10 (KCLB 80008) mouse melanoma cell
2 AEGIATE A549 MlZE Apoptosis 21 B -0l AL
AT, BI6-FI0M e 02 o]t dhlol]l ABEIQICE A}
89 MIEs 27 IMEFSHeE BE] Bagol 5% CO2
@} 95% air9] HHUTI(EM, )X 37CE RAIGHT Y519
C} oHeRE MEs e 9)AF $lul 4 (HUND, Germany)S &
Slo] HEGlL #1339 At sHHA HE6IA JFA
A AHEEHATL

2) BilX]

712 A= RPMI 1640(Gibco, USA)oll 3.7 g/L sodium
bicarbonate (Shinyopure Chemicals Co, Japan), Penicillin G
(100,000 Units/mé, Sigma, USA) 1 m{, Streptomycin (100 mg/m¢,
Sigma, USA) 1 m¢, fungizone (Gibco, USA) 4 M < Hrlslo] =3t
&t =, bottle top filter (Corning, USA)E B3I ALLSINITE
FBS(Gibco, USA)= 56T S} @24=EollA] 3021t inactivation&|7]
% AMRSITE S8l RPMI 1640 71 Eulxio] FBSE 10 %
HIolod AREBI e, A et Hdloll ALEaIS

U Sulsl= B16-F10 MES 5 x 10° cells/ M & =,
C57BL/6 nifA9] niAWE Z5lod 0.2m4 30G1/2(Becton

Dickinson, USA)Q] FAZ1E AIE6l RAAYA sk oF
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EAEBO AEE Azl T G B W Aol

g Fu AIZICE BI6-FIOME 9 & nfRAE FEHY
B2e)giArt. dgol ASE & Fi(Normal),
(Control), AHTHCPTCZ AL Fowe F2dE7104]
EES AIES B2€ S0 QEEA AlEHACE HETES F
o

129 2e A AE7INEY AlES 02miE BT T
SIAOM, ABTS HRY 22 A0l UE7IZHEO 0.2ml
o) HAYE BT Fololirk HE89 42 2 2 10924
LHRLL, THE e enlzidl T2 Baisl) Ysol Aaisint
(Table 2)

Table 2. Scheme of Experimental Grouping

/\10{5‘:'/\

Group S=T
Survival time Others
Normal negative control group 10 6
Control positive control group 10 6
CPT Chungpae-tang treated group 10 6

AlEE HHEE 40l 1Y BEE S8 M B0 LA
7 2 120 EF=rol 3l
HEEEA Aol Al

il o

Of

5. BIEMEY) 22 Y Colony 22
1) HIFAZS 2BE :

ARG BNaEs geksol tist 58 4 ET] {519
Cytokine2 EF3IGTE ol B)1ZA o)A 228 YIHHE Al
g3l9itt S EE 7149 48 oiAehg XAKIT] pRR2o)
A RAENE EEsl] 4T O HBSSE 23] MA 3t 5 o) A
4 60 o MZHieEE FAlol £7]1L, HBSSE 71t & 5 &Y
HFH slide glassZ 2EEA OW”}Oﬂ ZHA) B H dkE o3
AH A2 ZAHG AASEL BERAIEZE ZUCE o] HE BR

A& 300 xgE A BEEIgt & 1 mﬂgl 2T 5657 A2
o] Hypotonic shock®=F A A7l # 10 x HBSS
(Gibco, USA)E 3|45k 24
2218 Qe SRR X
LR AEFE 2FE H
2 AT G = 5x10° cells/mE R & 5, 7)ol 100 pg/mL=
HE Concavalin-A(Sigma, USA) 100 ut& 7¥ekaL, 37¢C, 5%
CO; Bl 710lA] 24A17H5QE URABIAATE B Qfo] Endt F HEH
A3l Cytokined] Hiksg SHGIICE
2) Colony 32t

JBAIA 7Y, 149, A AESI ARE A S, 5
25101 Hlo] BEE Colony® BRSHL TINLTIwlEN
=g o] &5l 89 Sk

Pt 27
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1) Apoptosis &5
(1) A549 ot AEF sy U NTAES FF
A549 HQF MEZFE SIEM TFSolA] Fdlod RPMI

4

& dF

(GibcoBRL, USA)Si| 5% FBSQ} FungizoneS 7151 37°C, 5%
CO0IA MBIt MZYESEE FF] st 24-well
culture plateo] 7+ well B 2x10° cellsE @ol ikt & 235}
OFAE g 50, 100, 200, 300, 400 mg/m¢ BEE XISl 24417F T
BIOFEINITY 24X]710) At B A ZHQR S AMAGHIL PBSE F
¥ washing €+ & 0.5% crystal violet(in 20% methanol)Z 300
b/ well2 H 71510 Ao 4] SE7F WX CIE tap water= &Y
wiz] A3 & ARAZCH TR 1% SDSZ 100w B7tsiod 4F
L20jl 41 3027} &FX| S ¥ 570 nm(reference 450 nm)ollA] EE L

g 38
0 wna 52

ST S M EulolA] 2EF) sk 1109 ME B
lysis buffer(10 mM Tris - HCl, pH7.6, 150 mM NaCl, 1% SDS)
100 W FE HERIAH LS YollA g A7 B¢t PRS28]
lysisA]H THRAS 2&0F 0HE, 19,502 xgolA] 1587 42

%

T

Bl ABUE A FE &4 thE AFe FYSRItt
@) uHd =5 &8

A2 Bicinchoninic Acid(BCA, Sigma, USA) &
bovine serum albumin(BSA, Sigma, USA)Z i

N‘

Jegay O
fa}

9
0o
9,1',
Eﬂl

[

e =y 12

=
iy
ol
2

Zi,ié B1FCt 96-well plateo]] BSA(L pg/ wh)E
6 ug/ ol BCA 89 100 s F7151H
TollA] F': 'l@ 2 EYL 540 nmollA] HF8I EE
igetel rim % 1011 558 4E 2 me BCA 89 100
Al BYAISE £ 540 nmollA &8 61
= 0]%’&@ WQQ%E% ALK
719 4 Western blot
A 100 4gS caspase-3S} cytochrome CE 201617 9
d  15%  SDS-polyacrylamide geloll,  poly(ADP-ribose)
polymerase(PARP)= 10% SDS-polyacrylamide gelof ®71E&
Bl nitrocellulose membrane©.& transferdtFitt. MembraneZ
5% milkS -6} PBS-Tween(0.01%)014] TAIZHEQE AH20lA]
hybridization5}2iCt. ©] membrane& PARP, cytochrome c,
caspase-359] monoclonal 84| (PharMingen, USA)E AHS6H]
1A ZFEQE 242004 shaking&lHA] hybridization A]7]131 & &
PBS-Tween© 2 M| &S, membraneg horseradish peroxidase
OF conjugated® antimouse IgGE TIA] 1A]7HEQ 2F20i|4]
hybr1d1zat10no} 3T}, MembraneS PBS-Tween® 2 W A& SH
% chemiluminescence A]€HDuPont, NEM)QE HIZA|Z] &
Kodak X-Omat filmOZ ZEAH A E 71AISlol%
(5) DNA fragmentation
Helgh A ZE deola AA|ASH PBSE oHH AA
St & ME JHEE 700 49 lysis buffer 20 mM Tris-HC,
pH8.0, 10 mM EDTA, 0.5 % Triton X-100)% SER7I, €
ofiA] 4587t 2 A17IHA] 718 ARE HMEE HERIA A
Z9] lysisE S015HA It oiE AZE 4Toll4A] 16,816 xg
22087 48zl Az REE f45irt. o] Axd
SHE phenol/chloroform@ =2 5 ¥ extractionsl] THHES
AMASII MEZAUE  SEFH DNASE RNAE  sodium
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acetate/isopropanol 2 AHAJHECE AXE itg 40 S TE
buffer (10 mM Tris-HCl, pH 8.0, 10 mM EDTA)E E8iA|7] L,
200 ug/mQl ©5 7t E| A DNase-free RNaseZ W1 37TCol4] 1
AlZE g2AlZITE RNAZE A AE DNA 9 & 1.5% agarose gel
ollA H718 E51, DNAE ethidium bromideZ G413t & UV
lightsloll 4] AKKIE Hol TR S5
2) WEG EF
HEZ
% BI6FI0 AZE 02 & 30G1/29] ZFEAWIZ o] 8ala] n]A
2 Tl olul Al7to] Aol Wt MEES SXle
g 7] 18l F AZF HECE vortexingsh
T tlSgHE 278 104041 124] Apolo} EE
SR, o] AlFE 7IECE HEARE ZH5K

= O
o}ell9] Median Survial timeS o]&8kd WEZ7}

X+Y
2

*x 100

Median suvival time =

gezte =155

D ME ZE20| MA S840 10| Bl &|E9 AlZHday)
ME 520 MA %.! 10| Ll— K= Al7Hday)

- AT 9| median survival time(day)

: CHZET9] medican survival time(day)

O— <<
0

3) mRNA RT-PCR
(1) Total RNA isolation

Tissue RNA PrepMate kit (Bioneer, Korea)Z 0]E3ld ©}

S 22 YHOE nlRAY HIALZEE total RNAE £E5}
Gt vIE 100ngE 1n¢9 lysis bufferE @1 Zo] 4204 5
2 %Cg_} ¥iSAlF et 7)) chloroformS 048] Hal2 H7}181
o] 4ToIA] 52 B0 HISA)7] &, 14,328 xgol|A] 10250 Y4
2o5kd  AEdnkEg B8l &, Phenol Chloroform
(5:1)(Sigma, USA)S é‘% R AMelsid AaE2e] si%aL o
Al AENES A tubeE SZTE ol7)o] 22 BHY isopropyl
alcoholE 211 -20 cow 1Al_ ST F oA &l SIt

T} PelletE& 80% OEtE(in DEPC-treated water)E A|&A L1
speed vacuum(Heto, Denmark)ollA] ZAZA|Z] F RNase-free
waterol|A] E3A1H HoIZ total RNAE UV spectrophotometer
(Hitachi, Japan) (260/280m)E H5I9rt
{(2) RT-PCR

Bl 2R O ZHE] B2)8t total RNA 24gS 7HA] I B-actin
T+ IFN-yoll thalAl= oligo-(dT)15 primer (Promega, USA) 148
E Alg36la, IL-2, IL4, IL-120}] th3iAle BioneerAtol| A A &kSH
gene specific antisense primer 1pME A}&8l] 70CollA] 108
S preincubationgt &, dNTP mixture 1mM, MgCl, 5mM,
reaction buffer [10mM Tris-HCl (pH9.0 at 25T), 50mM KCI,
01% Triton X-100] ,
USA) 10U/ uf, AMV reverse transcriptase (Promega, USA) 15U
£ €1 2 42 F 42Tl 027 BIEA1Z] & 95TolA] 52

RNasin ribonuclease inhibitor (Promega,

AEFEY C57BL/6 BERAol 5x10° cells/mlE B

7t AMV reverse transcriptase® E€4 AlFCE o7 &
DNAE 2u4 85510l PCR ¥hag #dl -20Tof Ema}
Reverse transcription @ 2R 212 cDNA 244E dNTP mixture
200uM, gene specific primer 300nM, MgCl, 2mM, reaction
buffer [10mM Tris-HCl (pH9.0 at 25TC), 50mM KCl, 0.1%
Triton X-100] , Taq polymerase 2US ZF 410} PCR thermal
cycler(Hybaid, UK)ollA] 94°C 5minCFE,
annealing IL-22 60C, IL-42 487, IL-102 72TC, [FN-y2 5
6C, IL-12& 59T, B-actin® 60CE  3b5cyclesE 3K,
extensione= 72°C 10mind}¥Ct. PCR products E01517| 245k
agarose(2%) TAE(Tris-Acetate-EDTA) buffer(pH 8.3)ofl = &}
BolRer AlE SuE gelol Fslad 100
voltoll4] 3023 F71g&sle] ZRISINLE Ar71gso] Eu
DNA+= UV transilluminator(Spectroline TR-302, USA)$joljA) &
ZBIATE ol AESH MOl ETIIT} B-actin®] primer= THET
2} Table 3).

denaturations

loading bufferg

Table 3. Specific Primers for C\'nokines and B-actin

(Proyﬁg?esize) primer
B-actn forward  5-TGG AAT CCT GTG GCA TCC ATG AAA C-3
(349 b0 reverse  5-TAA AAC GCA GCT CAG TAA CAG TCC G-3
Lo forward  5-TGA TGG ACC TAC AGG AGC TCC TGA G3'
(168 b0) reverse  5-GAG TCA AAT COA GAA CAT GOG GCA G5
4 forward 5-TTC TCG AAT GTA CCA GGA GG
(132 b0 reverse 5-AAC GCT ACA CAC TGC ATC TT-3
-0 forward 5-AGA CTT TCT TTL AMA CAA AGG ACC AGC TGG A
(421 P)  roverse  5-CCT GGA GTC CAG CAG ACT CAA TAC ACA CTG C3
1o foward  5-AAG GAA GAT GGA ATT TGG TCC ACT G3'
(38100} roverse  5-GAT GAT GTC CCT GAT GAA GAA GCT G-3
Ny forward  5-AGC GGG TGA CTG AAG TCA GAT TGT AG-3
(247 50) reverse 5-GTC ACA GTT TTC AGC TGT ATA GGG-3'

4) ELISA assay

(1) Interleukin-2 g_lg =5
mouse IL-2 ELISA kit(PIERCE, USA)E A}&3}
Atk 96 well polystyrene plate ol plate reagent 8HE 50 0 H
7}8EL mouseoA] E2)8t spleen O ZHE] G BigdFE Qo)
Al 71edh nier Z2o] Ml R 2 wellol] 50 ut HIHHL 4
2ollA 2417 ARSI MHEBZ 5 MAGIIL 24 wellof
conjugate reagent® 100 pfA AH7} & 37C Incubator(Jouan
IGO-150A, France)ollAl 1417} &QF HISAIZATE 818 & A&
MO 51 MAGEL 2} wellol] TMB substrate 29 100 pf &
7t 7 42014 3057t HESAIAITE BES S8EAl 0.18 MY &
A2 1004 H7KSld WSS WAL ELISA HE7|(Emax,
Molecular Device, USA)E 0]&3kd 550 nmoj] SH3IFCE

(2) Interleukin-4 4 =%

IL-4 &3 mouse IL-2 ELISA kit(PIERCE, USA)E ALE5}

50 ut

L2 58&

='o

ST} 96 well polystyrene plate of] plate reagent SN S
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. EIERS UER HdolYe] e BY W Wl B 3T

7Y8IL mousedl|A] EZ|3t spleenQ ZHE] P2 W
Al 71&ortel 2ol MElt AE 7 wello)] 50 42 H7I6}L plate
coverg YR 37T Incubatorol|A] 2417} WX|3IQCE AMA S
S F 5 AASIL Zt wellol] conjugate reagentE 100 w4 H 7}
% plateol] coverg® B2 % 37C IncubatoroflA] 1417 &0 vHS
AlFCt d2hg & AAEWHoR 58 FZ0F MEHsIL 2
TMB substrate NS 100 i H7} & 4204 027 912
ZACh W12 SFAl0l 018 MO E4H2 100 w Hrsld ¥1Sg
HZ&1 ELISA 3H=7](Emax, Molecular Device, USA)E 0]&
o 550 nmol] ZF3INUT.

(3) Interleukin-10 4 &3

IL-10 Z82 mouse IL-2 ELISA kit(PIERCE, USA)E AlS
BIACt 96 well polystyrene plate ol assay buffer M 50 ub
H7FIL mousecllA] EEIFE spleenCZEE] 22 WEHTE ¢
oAl 7l&dtiel ol HTist AE Zh wello) 50 ut Fr¥eta
plate coverS P2} 2014 X7 WAIGINTE AL 1)
2] £&E biotinylated antibody reagentZ 50 uf H71SIL 4
ollA] 1X]7F RIGIAEL ZF wello]l 3]44A]7) streptavidin-HRP
AE 100 w H7t = Aol 3027 gHESA71a, AEEHS
2 3 AR O ZF wello) TMB substrate 8HE 100 p¢ &7t
3 % 3057 WIS RIS BEAlC] 018 MO} #4142 100 i H
7¥slo] ¥SE W& ELISA ZHE7|(Emax, MolecularDevice,USA)
g 0l€5}0] 550 nmoll ZHBIFT

(4) Interleukin-12 &4 &%

IL-12 %S mouse IL-2 ELISA kit(PIERCE, USA)E A&
B} Tt 96 well polystyrene plate of] standard diluentE Z+ well
o 50 ut A7I8IL mousediA] EEIG} spleenQEEHE] P S Wi
EFE QollA Zlechiel ol HEld Ag 2 wellol] 50 b H
7}GHL plate coverS 2R U204l 1417 WRIGIITE MIA
g9HoZ 3 MAGIL 2} wellol] biotinylated antibody reagent
€ 100 p2 H7ISEIL A-2004 1AIZ YRISIHCT A EHOE 3
B AAESEL 2 wello)] streptavidin-HRP %< 100u 7 &
ARolA] 3027} HISAIHOM Y= AHBAE 3H A
51t 2+ wellol] TMB substrate SHE 100 p¢ Z7isH & QF
AoflA] 3027t jIZAIZTE B SFA10) 0.18 ME] K& 100
w B7ield ¥i2g WX ELISA TH%7)(Emax, Molecular
Device, USA)E 0]83}0] 550 nmol SE3I9C)

(5) Interferon-y &4 &3

IFN-y £42 mouse IFN-y ELISA kit(PIERCE, USA)E Al
£3199t). mouseo A} 218t spleenQ ZHE] ¢ WEI1E Q)
ollAl 7]&emte} o] AH2ldt A& 96 well polystyrene plateo]]
50wt BI7ISIRAL A2olA 2417F WRIBII QT biotinylated
antibodyE 2t wellol] 50 pt E71SH & 4204 1417 &t 2
X|IGCE AHEHOZ 3 &SI streptavidin-HRP 8HE
Zt wellof] 100 p H718H & A204] 308 B1EA1710H 4719
2o WHOF 3 MAGISITE AlalAl TMB substrate 89S
2t welloll 100 ut &7} 3 302 S0} ¥HS A7) F 018 M| B4}
100 M5l 98-S BFH Al ELISA FHE7|(Emax, Molecular

Device, USA)E 0] &3t 550 nmol| SH3FI%3

7. EARE

Ao AMESH EAIZETIHES STATISTICA 6.0(Statsoft,
USA)E o|&E3I0 o, EAHELE Algdhl 2549 21
= SRS ICo& Fo19 1, ELISAQl Z b= student’s
T-testE Sk, p-valuer} 0.05 0J2i0] AL FOHo] s ALE
THASIRA

4943

1. Cell Viabillity

HUES AZAME G5 GolHT] f15le] HA A549 Bt
A EFoluish g Azsdg Yotldddrt Hges 1, 2,
5 10 mg/mt SEE Aok NEZYESE RAleiBEY, 242
937, 867, 27.9, 49% 2 LYERJTHFig. 1). IC5S 4.05 mg/mlE L}
ERcEL

| 120

l |
100 |~ N

80

60 - - J— . [

Cell Viability {%)

40 | S— e . s e ]

| s | o BT
}
I

o 1 2 5 10
CPT(mg/ml)

Fig.r 1. Cell survivals ratio in A549 Iuhg cancef by Chungpae-tang
treatment.

2. DNA fragmentation

M Z Aol AWFE 715kl A5l YoluleAE Eelst
7] flgle] AZFHolA 2ol 5L & AR dlod DNA B8
A S dAlGITE L A0 HHE 5 ng/nl, 10 ng/mlQ S50l
A1 DNA B3 4ol LIEIG QL 2 mg/mlolslolAle DNA 24
o] LIERIAl 9EQith(Fig. 2).

CPT(mg/mh) 0 ? 5 10

Fig. 2. DNA fragmentation in A549 lung cancer line by
Chungpae-tang treatment.
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3. Western Blotting

Hugo] 5mg/ml 5& o]4tollA] DNA fragmentationo] &
ofit 0] apoptosis & E3I LojtEAE EQlslr] Sist
&4 caspase-3, poly(ADP-ribosyl) polymerase(PARP) Hl

cytochrome Coll thg} Western blotE +831rt 1 2 A5
& 5 mg/ml, 10mg/mlofiA] caspase-37} 84 31%] o] pl70] BH S
] PARPY] p85 £&3} % cytochrome CQ #}&0] dofts &
ABIACHFig. 3).

5 10

i«——— Caspase 3

| |

e R iy

CPT(mg/ml) - 0

{«—— PARP

N ¥
- ==

e e | e———

j +«— Cytochrome C

Fig. 3. Caspase-3 Activation, PARP Fragmentation, and Cytochrome
C Release in A549 Lung Cancer Cell Line.

4. BEE

B16-F10 M ZE tlf2o] TS o]F mY LB 4
E0{EE #Eslo TS 22 dHE 49t HEFEE FY
202 A RE AL I AE T2 19U EE] ARSI ] AIESIH
Tl th 239 median survial time2 23&0j91031, A2 229
Z VEldtiFig. 4).
r e e
|
i
; ]
H +Contro|

Cise—CPT_ |

2

25

! 1 4 7 28
| Days

Fig. 4 Surwal ratlo of the B16 F10 ceII beanng and Chungpae tang
treated Mice. Control : Saline-treated group afier B16-F10 being implanted. CPT
: Chungpae-tang-treated group after 816-F10 being implanted

5. Colony

B16-F10 M| ZLE CB7BL/60] +¢] 5 79, 144, 2195} HE
HE&3lo, dof wdE ColonyE SQCE BEBIYCE I 21
7dRiolE e DHK?OM Hissgt e HYem, 14¢
e Aol lél'oﬂ TollA] Colony=7F HA & FHRS
o, 21¢5iols 48w EHEE-A Rlo17t §ICHFig. 5).
6. mRNA RT-PCR
1) Interleukin-2

L2 mRNAQ uigeRte  Aadols= Bl6-FI0E

C57BL/6 u}2of H BHsINE W Ertelirizt

Fig. 5. Colony morphogenesis in lung of C57BL/6 mice after
injection of B16-F10 melanoma cell line. Control group : Saline-treated
group after B16-F10 being implanted. 7day(a), 14day(b, c), 21day(d, left) CPT
group © Chungpae-tang-treated group after B16-F10 bemg implanted. 7day(e),
14day(f), 21day(d, right)

Normal Control CPT

7 Days

14 Days

21 Days

41 B-Actin

Fig. 6. IL-2 mRNA expression in spleen of C57BL/6 mice. Noraml
group: Non-treated group. Control group: Saline-treated group after being
implanted. CPT group: Chungpae-tang-treated group after being implanted.

2) Interleukin-12

L-12 mRNAS] WEemle BARZo|AlE BleFl0 BE &
790] AIBIHG S W S7I8I9 L 14U 1Yo M T ALSEOF

gio] E7isiRict. iAol e 7dol 43 dlie W BT
Hrt giddo] yiol o 1441 21904 ErIst e Ag ol
Al Balat dol 7¢o] BN E ul BUi8I L 1493 21
YT ALHOZ wkslo] Z/16I9CHFig. 7).

-|"|——

Normal Control

CPT

14 Days

21 Days

B-Actin

Fig. 7. IL-12 mRNA expression in spleen of C57BL/6 mice. Norami
group: Non-treated group. Controt group: Saling-treated group after being
implanted. CPT group: Chungpae-tang-treated group after being implanted
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3) Interferon-y

IEN-y9] 2] Q)2 HE FE0A 239 Ajole vt
wao} 79, 149 W 1Yol BF S715K3CHFig. 8).

y 7 Days

14 Days

21 Days

1 B-Actin

Fig. 8. IFN-y mRNA expression in spleen of C57BL/6 mice. Noram!
group: Non-treated group. Control group: Saline-treated group after being
implanted. CPT group: Chungpae-tang-treated group after being implanted.

4) Interleukin-4

IL-49) Wb QR 7t T EollA] WA el Xjole AoV el
0] 7Y, 14y W 21¢oflA] EF Z715I9CHFig. 9).
Normal Control CPT
7 Days
R 14 Days
21 days
B-Actin

Fig. 9. IL-4 mRNA expression in spleen of C57BL/6 mice. Noraml
group: Non-treated group. Control group: Saline-treated group after being
implanted. CPT group: Chungpae-tang-treated group after being implanted.

5) Interleukin-10

IL-109] wol 2 FddatdMs 7dolA S7t it}
14oilA= 7Lok AL 210llA] THA] RRE S7ESISom, A
T Z9 7Y, 14Y, 21Uo] BF W] U }E}w g ZoilA]

= 74 67}85&1‘47} ULl e ZAasi9n 210 o) &
7}¥&1%3CHFig. 10).
Normal Control CPT
7 Days
14 Days
21 Days
B-Actin

Fig. 10. IL-10 mRNA expression in spleen of CS7BL/6 mice. Noram}
group: Non-treated group. Control group: Saline-treated group after being
implanted. CPT group: Chungpae-tang-treated group after being implanted.

7. ELISA assay
1) Interleukin-2

Interleukin-29] SHZF A ARES 3040.42+38.26 pg/ml, H¢
T2 3128.40+26.00 pg/mt, AE TS 3117.26+38.40 pg/mi= Ll
Bl on, A8+ A4 vl uslkd FY61AH S7Hp<0.05)
HIL, thE Tl 015l X017t ¢Stk (Table 4).

Table 4. Interleukin-2 Productivity after Injection of the B18-F10 Cell
in Chungpae-tang-treated C57BL/6 Mice.

Group Interfeukin® (pg/mh*

Normal : 304042+38.26

Control 3128.40226.00
cPT 3117.26£38.40°

# Mean + Standard Deviation a) Statistical SJgnmcan VS Normal) (p¢0.05) Noraml
group © Norrireated group. Control group: Salirie-freated group after Bi6-F10 being
implanted. CPT group: Chungpae-tang-treated group after B16-F10 being implanted.
2) Interleukin-12

Interleukin-129] &H2FS AR 353.89167.74 pg/ml, THA
T2 467.21416.00 pg/ml, HE TS 268.46+6597 pg/mi= LIEL
Uitk iz daetol viskd ]AsA S7Hp<0.05)31
I, A FE thAET] Blsl] FASHH ZAP<0.05)5193, &
Aol Yl Zadhs B2ke Hurti(Table 5).

Table 5. interleukin-12 Productivity after Injection of the B16-F10

Cell in Chungpae-tang-treated C57BL/6 Mice.

Group Interfeukin-12 (pg/m)*

Normal 353.80+67 74

Control 467.21%16.00”
CPT 268.46+65.97"

# Mean + Standard Deviation a) Stafistical Significant (versus Normal) (p<0.05) b)
Statistical Significant {versus Control} (p¢0.05) Noraml group : Non-treated group. Control
group : Saline-treated group after B16-F10 being implanted. CPT group
Chungpae-tang-treated group after B16-F10 being implanted,
3) Interferon-y

Interferon-y&= ZA2  5252.60+48.00 pg/m, WHRT2
49957620918 pg/mt, A FS 5293.83186.10pg/ mlE LIERE LS.
m, AFS HAZ B3l RGHA LA (p<0.05)31%51, 4
B2 AT Biskd FASH E7Hp<0.05)513ck(Table 6).

Table 6. Interferon-y Productivity after Injection of the B16-F10 Cell
in Chungpae-tang-treated C57BL/6 Mice.

Group interferon-y (pg/mb*

Normal 5252604800

Control 4995.76+209.18”
CPT 52938386.10”

# Mean #* Standard Deviation .a) Stafistical Significant (versus Normal) (p<0.05) b)
Statistical Significant (versus Control) {p¢0.05)

4) Interleukin4
Interleukin-49] g&re HdT-2 24.38+7.39 pg/ml, AT

£ 29.29:4.14 pg/ml, A TS 43.30+6.20 pg/mE LIERAOH,
A2 Ha7 i g a2Te) viskd KSUE E7Hp<0.05)E vt
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ERNQICHTable 7).

Table 7. Interleukin-4 Productivity after Injection of the B16-F10 Cell
in Chungpae-tang-reated C57BL/6 Mice.

Group Interleukin-4 (pg/mi)*
Normal 2438739
Control 20294414

CPT 43302620

# Mean + Standard Deviation a) Statistical Significant (versus Normal) (p<0.05) b)
Statistical Significant (versus Control) (p<0.05) Noraml group : Nonrtreated group. Control
gioup : Salinetrealed  Qroup  ahier BISFID being implanted. CPT group -
Chungpae-tang-treated group after B16-F10 being implanted.

5) Interleukin-10
Interleukin-109] 3HF2 FH4H22 105.70£14.00 pg/mé, ThA
2 116912201 pg/ml, UETL 147.09:21.40 pg/mlS LIER
i, A2 FdTy iRl visld FoUes Bt
(p<0.05)Z R THTable 8).

Table 8. Interleukin-10 Productivity after injection of the B16-F10
Cell in Chungpae-tang-treated C57BL/6 Mice.

Group Interleukin-10 {pg/mi)”
Normal 105.70£14.00
Conirot 116.91£201

CPT 147090140

# Mean + Standard Deviation a) Statistical Significant (versus Normal) (p<005) b)
Statistical Significant (versus Control} (p(0.05) Noraml group : Non-treated group. Control
group : Saline-treated group after B16-F10 being implanted. CPT group
Chungpae-tang-treated group after B16-F10 being implanted.

il 2

He2 718, 713A, xS X7 HAHEQ JEE @i
FEAGH S48k A2 de12 Er”c?ﬂ ot 59, 7|12
&, A 2@ E0] QRICE FEHI ASH, YA 42
U O F Ao FEYoIAL ¢l AAM BEA 718, 7t
7, gy, A%, B85, wiEo] Vshbe wdo] gl 42T 9l
i, M4, $EIE 8ol Yot Fole FAA ol o 2A]
Bt 5, W, BAES] 28 2XOF Holghia =4548e v
E}LH7

I2 Slstd o T BRI BEE MR BolAH
%01 il EHsle) BRI FEEo] KA L Kt Nﬁ%ﬁ}
o Eo] HmEA ROIEE Kiko) RETS] KBMFSLL &
1Bo| skl JEM7Y E4EE AT QAR

%u QUHHEQ) XE= =0, EKIgH, s8tad,

, WEHIGH, BEZQW &0l O]EEJD%” Here A&

JH 0461 7 R EE gelshl QA 1 Bk f&#ﬁ%xl
2o, A2 RAYSE, MESHS WHOE HYY we
2l Fol 7j™ol FA M A X Bol MZL WS A
I AP

o

20 9 SO Wlyse Wl o %

%@;Lmﬁl}mom we|sol @Y e we

~

Ziasm, 35 alokA 9
gt He7ls xoke &
of W QWAol o8k X FHR S o] 46 QY

S

Q2
=
L
0;
-
oo
2(_5
i
ol
2
o &
%
M)
Ho
Ui

Tk, WEER, B,
‘E M@ ok, We
S Sh=Al Yotd AA}
ololl A549 Q1A12e) ?Mli% ti2+ O 8 Apoptosis
5 7BL/6U} io‘ﬂ B16-F10 UHESMENZE Ng]EW

POPCﬂ HHol& frstil HHEe Fojsie. Hol g

HEQ Hol & EQ} Hadsg [t
gﬂ]%% 1571x9 228 49 MUes, REE, K%,
WE B, K%, B0, ML, BRFE A9 286 08
e 2xoicf. A :tlx}m‘(apoptosm)o QEXFZo) iEd M

Fol oln] Exlghs QY HlxAt ZZ T80 AlElo] AlZ7}
EE BEORE M= °ﬂEHQW Hgl, DNA 848, HAZF719] §
3l B5o% 0l8 &0l & 4 Jlom, Ay 7Ese] RER &
HE ¥5E SUBHA BoHA A Bu9] F4, AZEue &
%, membrane-bound apoptotic body2] 84, dFME9) =&,
DNAY ghaigl So] dofiti, 2 MEE oA Z9) thalat
ol Y5y ARICE?. MEAEE A0 BE EokolA) LERE
ol SLYFHEA SEARFER N 2oled | B dAE
oHY. olgfdt HslEe AR KAZITAl dd UeldA EHd,
caspaseiz U THHESF] g AT (proteases)] A EDNA Al
(proteolytic system)7} "W4A0] Hatg S}

He gReiEsol B AaxEd mEh AZAL
DNA 288 wwm)zﬂﬂwﬁ
%o BolHOR AEA
&@?ﬂ01ﬂ11%w“
W ZF01 AS490 4] AEls

BTt

Caspase-3= M ZAPHO] &7] YA o] 2H28hH, 32 kDa &
28T (proenzyme)] Blo] Qla] FEE 17 % 12 kDa 0]&
ol& A (heterodimer)?} 243 = efolm®,
caspase-99) £7] ASE EER)7CP.

M ZAYY WiRRQI caspase-3 protease’} 45} Fo DNA
149l Euf F40 poly(ADP-ribosyl) polymerase(PARP) Tiu
1S % ‘86‘@4 2843 A7), ol DNAY £40] g&5E]
S5 oga MEAME S FX$c). A= sl nlEE
TZlotollAl cytochrome 7} WIEEH 43T caspase9d
proteasec caspase-3 proteaseE E4JSFA[7]11, inhibitor of
caspase-activated deoxyribonuclease(ICAD)E Eg-6t 6] 7|2
CHREL S caspase-3 protease’t BUBI] M ZAME S EX8=0
i) caspase-activated deoxyribonuclease(CAD)2} AT Y
ICAD7} caspase—3 proteased)) 95l X“‘/}EJU% CAD7} 843}
it 24 DNA

Jl}\-
=03
9,&
R
g

s

i

(o)
Ees

oo nd
ok o
2
oy H1
2
EY

B0, 0] o

2
oo
)
)
2
A

]i fHI m
>~
U il
2
S
o
&
of
1

e
0
LY

caspase-83}

.

nol

- 1288 -



B 84 Fdo|el st JU W WGl B} AT

DNA BEHUE VERISH, 2mg/molAlE DNA 220 #0]
A} %o} necrosis7} YoidE & <= UARTH, HHEY 5 ng/me, 10
mg/mol|A] caspase-37} E43lElo] pl7o] H O, PARPY
p85 B& 3L Y cytochrome Q] 4}E0] ERIZ AT
ol HHAEO] 5 mg/mee} 10 mg/m¢ ST oAl cytochrome ¢
H}EA17131, caspase-3E EH3JA)H PARPY p8s REIE
13} AIA A A= DNAVE 23 E o] MlZAFGo] dofu)
SIS
-F10 K‘ﬂ;‘t* C57BL/6cll Q) ¢ & of
2ol AE SRt HA GHE T F 3087 Y
12 A RS median survial time2 23210191
o nUE UehdrkFig 4).
-F10 A ZE C57BL/60ll T & 7Y, 14, 21944 #HS
54%‘6104 ol eHiE ColonyE SQIOE TAGINCLE 11 A
7driole AEY EFOA] Hiseh g HEon, 149
A R T H1ske] A8 FollA] Colony=7} HA
o, 2ol dEa RS Rlolrt giRickFig. 5). ol
HEgo] ¢19 Zulole dMsie A HolAd, Yol aA &
HEE 4o ¥ e 898 Eolxl U= AL HZECL
5 '@'—_ j(.“.‘:_ H[Eo]x—l qurl 71-
AlFAQ! thAl A Z W NK /\'ﬂEJ 3"’“9}9} cytokineQ]
Ay 52 o gURES Uei=dl, E38] NK H]E
=T 8= 2 NKAZojA 24
< INF-y % IL-27} %PO# SiH, T g == cytokined] o]
w2} T helper YTh1)3} T helper 2(Th2)2 BHE I Ui
Th2e= eE7] 242 B dall IL4, IL-5, IL-6, IL-10 &
Aalol gRgde 2d exmzld MYk (antibody-mediated
immunity)g €347 9, Thi FE AlZW Aot bt
olgd 2ol olsl) Ap=kot IL-2 @F IFN-y= 446 M Zoi7id
HAES 435 A7Ich Th2ojA] F2 AME= L4
IL-102 Thio) 8t cytokined] WA S AxGIH, Thiol Qal 44
HEl= [EN-y A} HX T §1Z2+9 ThiISE 23lg EX5hH,
Th2oll 9]¢t cytokine®] W& E AAsl= 2EE 7IAL UTF.
IL-12& AZEW At Hioleizol ool F2 thaldlze} B &=
7B g8l i]5]jo] NK Ml2E Al=8lo] [FN-y9] 448 &
7WAH, BE THZE Thl MEE 235 {56 2318 Thl
Aol 1o AEE T2 2 IFN-y&= NK A2 2 thals Z9] A}
E=HEE S7KIZIAL M ze) Xy Fprtgel o5}
™, I3t immunoglobulin® IgMi} [gGol R Ho) FASITH
sk
Th2 HZ= Y27 52 5o 9§ BalElo] 1149} IL-10
F2 4435 IFN-y2 -84 & drlisk=tl, E0] IL-4%} IL-10
thalMzolA FE2 BHlEle IL-129 A4 g dAE 24
Th2 MZEY E3E |8, Thl AZQ Esle ARsH:
cytokine O F H I E 4L i,
2 Al e AMEeirid HEERg HAdke cytokine?l
IFN-y3 IL-2, 129] 444 &30} ofofl Atz SAm7iY Had)
Soll BAEh= cytokine?! IL-43} IL-109] Y4 5S HslE o}

fromE o
i
O>~

Y
o
1o
9
of

I

=]
=
=N
Ok

O
I~

to ofr

0
m; i

koo
o o

s
c\ e}
o M

p e

=

rlo mo

H27] A5k cytokineS thatOZ RT-PCR U ELISAZ 351930t
RT-PCRY] Z2E IL-2 mRNAS] ukdi ko] H kol

79, 2195 E715191 1, 14LR Z4slon, tERH L4EF
e Huzo) vl Az Agoll ABglo) welo] ZaslL,
1Mol HEFECE A8TFolA] wao] E7iEAEd, HH
B 22l =} IL-29) wEo] —7}&45 O REPT)
[L-12 mRNAY} 2F510k}e Halol Al AT o] #AR0]
2I310] EBIL, thETOIAE 74K X“OFLED% 2sio] wiok
1, 14Y, 21Roll= E715191 Ot F kol vlsiol walo] e
BIAl BT, ABTS ATy vss 20E BoiFT Uk
15

IL-129] §1QH5S ofn] B Hom®, B 48lg] A9x
o] gk ks BAECIIL AZECt
[FN-y&= 1129} IL-120f 2l5k FES = AGIETRIOE v

I

AMER B0lF B QIO S0l nABe Folk 7158 7
AL ek 2 A8 23 7 FEoIA wae] Aol Ut 3
7 g0} ol BAIGO] HI% WH YAS HolT Uk o]
o wE Qare F713 L2 Olsld A2 Wob BF mRNA
7} B7itiel ASH2E & 0l Bl Baol il et

45 [L20] Y3l BEEE Alo]E71010R ThyT o
A

SETE Fiohs ZEXE LEA Atk & dgolie 4 2
SojA] ZAG Rols Aot wdiol it Tt Agof wet
D5 S7i5ke Gte BoFa 1o, o2 uid Q2 &

71t IL-20)] 9]5iod
27 & o B

>
AN
mlo

glol 2% mRNAYE £7151] A4
of thdle] tHEEoEN EENSE

ro
00\1
s

S 98 HoZ RFED).

IL-102 11200 g8l RESALE 83l thalMlzol 9
AT MYE = AO|EFIRICE TNFS IL-129] M4 g Axsl
£ 7158 71 QIc) Namita E92 1L-100] ¢9] Holg o
Ak BIE s, B ddoiEs azy 3% 7Y, 14
2, 21 ol wslo] LERGOLY, AslFol s 7Y, 21U Rjol] &
S0} LRt O, o3t et IL-100] IL-49} IEN-yol 9
BIME ZEE Ye MECE FFFH, Yol Hold tigh &

HEo dgol M2 FOE WU

ELISAol 98t Cytokine®] MM &g AulE2 Zdu, HulEol
gt IL29 do5e FUTFRrt Mzlzol #dsA E71
(p<0.05)F R I, hZ ol HISKH Z}o]7} YIQUTHTable 4). IFN-y
9 BYs ETo] el visie fAsAl Za(p<0.05)5}
R, AET2 ol uigld Y& E7Hp<0.05)51%3
(Table 6). “Iedut IL-129] BH52 thET0] Foarol vlghkd
FOBIA E7Hp<0.05)31% 1L, AT R T vigkd 78}
A Zra(P<0.05)5IR A2 FHakatol Hislol s Zashs 288 J

(Table 5). mRNAS] ZAToAE £715%01L), ELISAOIA]
Zasie ZDE 2o AR auiEa e, ol AEYR
2HlElE B vl 7)Hol ZEEHE 7A 2 APk ES
Aol 7ot tiETFHD} [FN-y Y 1L-29] 4450]
ol YA VERISERE NK 4| £ 8 DH@ AT A EEY
S04 = R1eH, 53] dETol taFont dErs

o]

fio 39,
oo do row

- 1289 -



=S ololH EHE UEIIE BES HOIDEZ, NK AZ U of
ANEY) MEEHS0] E718H AL FN-y & [L2 459 57}
o} BAEE AOT WAV

Interleukin-4t- 418170] A & 7ol B8l Fo190
Z7Hp<0.05)2 LVIERNQICHTable 7). Interleukin-105 A4l
I} izl Bliskd {AUE E7Hp<0.05)E HoArHTable 8).

0149 ZME Hol FHES Sng/mio] o] SollA A

B

&0l ApoptosisE FEFslI, ol ofalgjol HaAsHs HHFolA]
© Z7] ©AclA X Bge BolX T &9l HEo] s
= ggrg njAlx @ ASE Y2Ect olgigt Ay Hige

2 Apotosis®t WS gl horsol tish A&E0] 77} T E o
oF g o YAt

2 d3E HEEl %
vitrool| A1 A549 Q1A Sell H A Zofl
31991, in vivool A B16-F10 M EZE C57BL/60l FY
Holg FLolil FAEES Foighd ol %Wﬂ“ A
018 HATIE A& Yol £ RT-
ELISAZ Eo}o] cytokine?] wdl T E ZHSIAC

Apoptosis T ABoNA FIE 5 mg/mold sTolA
DNA 2&Es4o] UERGOr 1 Z3} caspase-37} E4d3kw|of
pl7o] HSom PARPY p85 2435l U cytochrome CO #&
0] Yoj g E0IBINTE & cytochrome ¢7} BHEE O] caspase-3
7t 24318 02 PARPY p8s RE3E BEEHIE AIUCE
M A= DNAZE BATFo] apoptosis7t FEEE B0 & 4
ARt HEE2 40 RTo] 242 21Y, 29 & Vel
RAct. ELISAd g IL-29] 4852 Aelrol BSTErt 79
A B7Hp<O05)FIATL, tiETol HIdle Aol giRAck
ELISAo} 9§} IFN-yQ] 8852 tixTo] F4wd viskd &
QA £A4(p<0.05)81H I, AE T2 thE ol vlgle] FAGHA
Z7Hp<0.05)513T} ELISAo] 93t IL-129] H4E itsae]
kol nlgle] RS E7Hp<0.05)813 1L, A2

ofl vl FABHAH LA(P<0.05)5I AR & akirol
el nn 740% E?il‘/} ELISAO{] AOP IL49 MM8=

=

n

Soll theh d72A,

} Apoptosis F L&

o o
2

op
i
B

Jlob

3
=

C

o olF
ooy
> o rio
& 2

1D
2 ]

nithy

RSA AR

rlo

01’84 ﬁﬂiﬁ l B2 A0 Het zo 23l
HEABE FEE o US BT ot U750l gaks Fo

T =
slor} BYS 44 B2 AL & = RO F5H,

9_1—9_} 7(1-9_7]2(_]-0{

o)
ol
k<]
o
rr
e
-4
)
An)
i)
o
%
N
¢}
il
>
il
it
AV

1. National Statistical office. :
death

Anual Report on the cause of

statistics(http:/ /www.nso.go.kr), Republic of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 1290 -

Korea, 2003.

. Minna, J.D., Fauci, AS., Braunwald, E., Isselbacher, KJ.,

Wilson, J].D., Martin, ].B.,, Kasper, D.L, Hauser, SL,
Lomgo, D.L. Sarrison’s of principies of internal medicine,
Mcgraw-Hill, 14th ed., p 562, 1998.

. O’shaugnessy, J.A. Chemoprevention of breast cancer,

JAMA. Vol.275, 1349-1353, 199.

AR, SEE, RE— SER TRE BREBol AR FE

MRS ol PRI ol BESH 43 FAEYIEER B9, TSt
225k ], 4(1):167-179, 1999.

olelE, A4 B YollA Hold HEUSALY S A1E 1
of, therortErars] X, 5(1):151-158, 1999.

Ly, SN, QA HOM 2ol tidt uls Yt oleke
REEO MEEY, SHAlEEUMSIBIX], 29(5):870-875, 2000.
O|ED, oles, MRY, K& 481 W 431 7igo]
Fokoll miAE QE, tEHRABISI, 17(2):101-109, 2002.
HIX]Z:, S3I0|, OFERY, Q&S HEE, oMlg BEMR
melitin®] Fgtoll 95t Q1A HPMZ9] Apoptosis T, of

Nel

ghal7-8ka) A, 20(5):93-106, 2003.

oldd, Y, uhEY. 1o AR Bl DIA]l= Fak
thEl A8A @, SO4EWEE8IEIR, 17(4):1019-1030, 2003,
ub F, olPlR, HYY, ol¥ S, WEY, AFEH. ABHIE
FEZ0 9 QA H UM ES] Apoptosis F& 7ol
8l oI, EO]AME ISk ), 17(3):677-683, 2003.

O4, O1FF, &% oA E. SEMiES U4EE Hdolek
S Stok W WA g o] #9F ¢, SY4TIErIaiER),

17(3):711- 718, 2003.
O|ME, ZHY, AL, sy, Zﬂ%ﬂcd ﬁ%él%ﬁz FEE 9
B QLA B E S Apoptosis &

A HE] 8] K], 17(2):451-456, 2003.

ek, ol E, ZH P, AW, AEY, HEY. 24 489
Fegol 93 QA F UM 2 “ﬂo*ﬂl 718 AT, 8944
Z]He| sk A, 17(2):183-189, 2003,

H4e), WED, 5Y, BHAL USEh QA SMSH E
Al Ginsenoside Reoll 9]¢k Apoptosis®] F1&, S9421¥E]

Sk3] A, 17(2):209-212, 2003.
ole), MEE, B 3, oS, A, USY, QA T ol
A1 Q ’\‘:HM]EW] 918} Cdk inhibitor p279] &bl &7} & pRB
9 ol sﬁ} Xﬂ EoEeE] 8k A, 17(2):213-219, 2003
_Ble BAE MEY HFolol TS LM
S9MeHE kS A, 16(6):1122-1126, 2002.
ﬁﬂ-ﬁ% =, % HE £ HF gRosE L& 2RI pp
242-243, 1997.
Fung, P.Y., Longenecker, B.M. Specific immunosuppressive
activity of epiglycanin, a mucin-like glycoprotein secreted
by a murine mammary adenocarcinoma (TA3-HA). Cancer
Res, Vol.51, 1170-1176, 1991.

FEE. BREERR HEEENIHIRL, pp 94-102, 19%.



20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31

s, HAL did. U8R}, SEAL pp 72-183, 1997,
Al kY] X FERE, thehAalslx), 2(6):600-607, 2002,
Hersh, EM., Whitecar, ]J.P. Jr, McCredie, K.B., Bodey, G.P.
Sr, Freireich, E.J. Chemotherapy, immunocompetence,
immunosuppression and prognosis in acute leukemia. N
Engl ] Med, 285(22):1211-1216, 1971.

Lee, D.H., Kim, Y.C,, Cho, S.H., Lee, M.G. Clinicopathologic
analysis
Dermatology, Vol.40, pp 914-923, 2002.

BHZ1A, A& MEel #Eas 7o chsh SRR B, tid
iSh SHlakd T4 =7, A5H M3, pp 243-264, 1997,
Jacobson, M.P., Weil, M. and Raff, M.C. Programmed cell
death in animal development, Cell, Vol.88, pp 347-354, 1997.

Leist, M., Jaattels, M. Four deaths and a funeral :from

of malignant melanoma, Korea Journal of

caspasees to alternative mechaniz=, Nat Rev Mol Cell Bol
2, pp 589-598, 2001.

Chang, HY., Yang, X. Protease for cell suicide : Functions
and regulations of caspase, Microbiol Mol Biol Rev 64, pp
821-846, 2000.

Kaufmann, S.H. Induction of endonucleolytic DNA cleavage
in human acute myelogenous leukemia cells by etoposide,
camptothecin, and other cytotoxic anticancer drugs : a
cautionary note, Cancer Res. 49(21):5870-5878, 1989.
Lorico, A., Toffoli, G., Boiocchi, M., Erba, E., Broggini, M.,
Rappa, G., D'Incalci, M. Accumulation of DNA strand
breaks in methotrexate  or

Res.

cells  exposed to

N10-propargyl-5,8-dideazafolic =~ acid.  Cancer
48(8):2036-2041, 1988.

Yoshioka, A., Tanaka, S, Hiraoka, O., Koyama, Y., Hirota,
D., Seno, T, Garrett, C, Wataya, Y.

Deoxyribonucleoside

Y., Ayusawa,
triphosphate imbalance.
5-Fluorodeoxyuridine-induced DNA double strand breaks
in mouse FM3A cells and the mechanism of cell death, ]
Biol Chem, 262(17):8235-8241, 1987.

Verheij, M., Bose, R., Lin, X.H., Yao, B., Jarvis, W.D., Grant,

S., Birrer, M.]J., Szabo, E., Zon, L.I., Kyriakis, J.M.,

32.

33.

.

35.

36.

37.

38.

9.

40.

- 1291 -

A., Fuks, Z, R.N.
Requirement for ceramide-initiated SAPK/JNK signalling
in stress-induced apoptosis, Nature, 380(6569):75-79, 1996.
Fernandes-Alnemri, T., Litwack, G., Alnemri, ES. CPP32, a

novel

Haimovitz-Friedman, Kolesnick,

human apoptotic protein with homology to
Caenorhabditis elegans cell death protein Ced-3 and
mammalian interleukin-1 beta-converting enzyme. -] Biol
Chem. 269, pp 30761-30764, 1994.

Gritter, M.G. Caspase :
death. Curr Opin Struct Biol 10, pp 649-655, 2000.

Konstantinidou, A.E. Korkolopoulou, P., Patsouris, E.

Ley players in programmed cell

Apoptotic markers for tumor recurrenc-a minireview.
Apoptosis. 7(5):461-470, 2002.

Shabbits, J.A., Krishna, R, Mayer, L.D.R. Molecular and
pharmacological
resistance, Expert Rev Anticancer Ther. 1(4):585-594, 2001.
Mosmann, T.R., Cherwinski H, Bond MW, Giedlin, M.A.
and Coffman, RL. Two types of murine helper T cell

strategies to overcome multidrug

clone. I Definiftion according to profile of lymphokine
activities and secreted proteins, ] Immunol, Vol.136, pp
2348-2357, 1986.

Cho, CH,, Lee, BK,, Chu, MK, Kim, SK. and Kim, ].D.
effect  of lipid A,
cisplatin on BI16

Antitumor monophosphoryl

Polyadenylic-polyuridylic acid and
melanoma-induced pulmonary metastasis in mice, J korean
Soc, 29(2):231-244, 1994

Romagnani, S. Induction of TH1 and TH2 response : A key
role for the natural immune response?, Immunology
Today, Vol.13, pp 379-381, 1992.

Hsieh, C.S., S. E. Macatonia, and S. Tripp : Development of
Th1 CD41 T IL-12 produced by

cells  through

-Listeria-induced macrophages. Science 260, p 547, 1993.

Namita Kundu, Amy M. Fulton : Interleukin-10 Inhibits
Tumor Metastasis, Downregulates MHC Class I, and
Enhances NK Lysis, CELLULAR IMMUNOLOGY, 180, p
5561, 1997.



