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Abstract—The medicinal formula, Kilkyungtang (KKT) and two modified Kilkyungtangs
(KKT-1 and KKT-2), which were supplemented by the additional crude drug. Houttuyniae
herba (KKT-1). and Oldenlandiae diffusae herba (KKT-2) to KKT, had been applied widely as
decoctions for the treatment of malignant tumors. Cytotoxic activities against two tumor cell
lines. A549 and B16-F, were investigated. However, none of them were found to exhibit sig-
nificant cytotoxicity upon tested tumor cells below the concentration of 1000 ¢g/ml, However,
cytotoxic activities of three reputed antitumor agents, ie., mitomycin C (MMC), cisplatin
(CPT} and 5-fluorouracil (5-FU) was significantly potentiated by the combined treatment of
them with KKT. KKT-1 and KKT-2 respectively. especially against A549 (human non smail
cell lung adenocarcinoma). in vitro.
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2)= E% murine tumor cell Sarcoma-1802
2 #F#E¥ mouse 5EHE) tiste] 25 §94 e
EHILRMAES BFRen BleF,o2 #ud
mouse g st AT EEFA RWIRL
RE BAFAT o9} o] iZME HIET B
e dde2 3 in vivo BRREEREE B8 &

g5olz olE AT HFEHE I
mechanism< %oyl 3 RES —HEe =2

cell culture® %3t #%EF A549 (human
non small cell lung adenocarcinoma) cells
B16-F, (murine melanoma) cellel °|E ##)
=< in vitroolA AR #HET F JER e Mo
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748 sEweetAl RSOl e WlBTER 5-
Fluorouracil (5-FU), mitomycin-C (MMC) %
cisplatin (CPT)5& ¥ SIS ot S (& ES
e JeRIE HUEERS) iRARE KETE A
TF AT G HRE A0 @iste vl
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BE o 3 -RPMI 1640, MIT (3-[4.5-
dimethylthiazol-2-y1]-2 5-diphenyl-tetra-
zoliumbromide), fetal
serum(FBS). phosphate buffered saline
(PBS)., sodium dodecyisulfate (SDS), 5-
fluorouracil(5-FU), trypan blue, sodium a-

phenolred, bovine

zide. isopropanol, penicillin-streptomycin,
trypsin-EDTA % mitomycin C (MMC) &
Sigmaiit 278}, cisplatin (CPT)& KAEfigo 2
Wy bz Ao e R EEs BT SR
ORI e St L

ELISA-reader(Emax, USA). autoclave
(Hirayama). CO2 incubator (Model VS -5108
MS. Vision scientific Co.).
(KMC-14001. Vision scientific Co.),
contrifuge(GS-6R, Beckman). inverted mi-
croscope (Nikon), light microscope (UFX-
DX. Nikon), titer plate shaker(Labline),
culture flask (Falcon 3024), multi~well mi-
croplate (96~well, conical tube,
disposable pipet (Falcon) R syringe filter
(0.25 pm, Falcon)S-& st tH(Table 1),
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)& EtERF FHF HEEN g4 AEx
(Houttuyniae Herba) 6 g 2 &{ttHF% (Olde-
nlandiae diffusae Herba) 6 g& W= M7}
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Table L. Comopsition of Kitkkyungtang and the
amount for a dose/day.

A of Latine name Amount
473 (K5h) Platycodi Radix 80¢g
WL (HH) Fritillariae Cirrhosae Bulbus  8.0g
FAEER) Angelicae Gigantis Radix 64¢g
P21 (I HH2) Trichosanthis Fructus 64g
A 7D Aurantii Fructus 40g
oolRN(E D) Coicis Semen 6.4g
Al (£04) Mori Cortex 40g

WD) Stephaniae Tetrandrae Radix 40g

Zr&(HE) Glycyrrhizae Radix 248
271(#71) Astragali Radix 40¢g
P A(EZ) Armeniacae Amarum Semen 2.4 ¢
WE(E4)  Lilii Bulbus 24g

Total amount 584¢g

g, 1296 g 9 129.6 g)& &% AWK 2,000 ml®
oz 2 B B EAIMALS D RS WES
HAksHRete] 717 458 g, 48.9g R 48.7 gl #k
#h extract® LAt o1& A7t AT v
RPMI 1640 mediumo) =% ¥ syringe filter
(0.25 4 m. Falcon)Z @8k 2& S B
o2 Mgt

RS #BE-AS49 cell (human non
small cell lung adenocarcinoma) 2 Bl6-F,
(murine melanoma, ATCC No. CRL 6322)
cell2 RPMI 1640-HEPES medium, 10% fetal
bovine serum, penicillin-streptomycin (100
unites/mi, 100 pg/ml) % L-glutamine & &
4% EERLR 3°C ¥2¥}EF 5% CO, in-
cubator WollA sl 349 TF o2 #
2 A&stden cellel 75 cm’ culture flask®]
70-80%°\ monolayer MKEEZ et o 5%
#i¥ ZMH-S phosphate buffered saline®2 A
ol& #-10%FBS 5 mig €} 37°CllA 35/ K
Be % RPMI 1640-10% FBS 5 mi& ¥ KEES
thibAI7) 3 20 RPMI 1640 2 SE 03t % 255
o RIS o

RSB RE M REE - MTTE: S w2t A549
2 B16-F, cellel thdt in vitro cytotoxicity® &
Aagdtt. & 96 well plated] & welld] AE
1x10" cells/200 u1E ¥x 37°C9 CO, in-
cubatoroll A} 245 558 1%, 2 20 piR S 2
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3 37°Cel CO, incubatorol X 48ikA #5386t
oh REEHET ARERD Hiol 5 ug/ml iBEE PBSe
MEEE MTT & 20 pIE & wellol iRpsta, &
B TRE7IA SRR WS EIAA st
R BT well plate® 1000 rpmol A b45R &
LorlEsted  BRms BT dArlel 0.04N
HCl-isopropanol 100 W& #matz 20470 #it
AlZ] B titer plate shaker(Lab Line) 2 5%l
A4 shakingdt ¥ ELISA-reader (E,.) S I/
3ty 570 nmollA FFE=E MlEsta HHEHe] )
JegEst Hoarsted MluREHS %2 RESIAT 2
E ol e HES triplicate® AA8H] 34y
e st o 2 pise e Aelsie o
A% Ty MBEREE(%)S BHo2dd Lotus
data regression programol webA RS
50% #iishs 2} #ige) B (ICs) & Bhstat.

AT U D

ERERAA T2 AR mR 2202 e
= KEHS(KKD) 2 o7l figke} gitdesis
mzm2  fusksted  2AS RS (KKT-1,
KKT-2)E9] PSR 2 2 mechanism< ¥o}
H7) 93 KE2A $A in vitrool M Alel Kig
¥k A549%} murine tumor cell B16-00¢] v X+
o5 #ifle]l 2 HAQ cytotoxicity, & REMHaR
RIEE BRE MTDIE we} figste) Bttt
o}-28 olF HEES HF HuEHEYd mi-
tomycin C (MMC), cisplatin (CPT), 5-Flu-
orouracil (5-FU) 53} 4/ #8354 & v dojut
T THIECR S Al ®gkoh

$4 human tumor cell A549l &g,z
AME-3 gptre] PUERIS S 47 ENE REsin
3 o QiR MlERE HEFEE B R dte 7
Zt 71 ICy (50% #fumitz (HALEE) valued B
s} 2 A3 MMCSl 7% 0.65ug/ml. CPTE
0.47 pg/ml, 5-FUL 7.8 ug/ml o2 veht} &
T SRd iRk EESERE R2AFUT ®,
murine tumor cell B16-F©l teldM T olE
E{IREAS & 2kt MMCS) %S 0.39 pg/ml, cis-
platin 0.52 pg/ml, 5-fluorouracil 2.89 pg/
ml S22 I ICy valuert SHojgch W,
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human tumor cell A5499} di3te] FHFE(KKT)
2 HmRAEES (KKT-1 2 KKT-2)2 747} 1.0, 10.0.
100.0 ¥ 1000 pg/ml BEZ HEIY S o e}
U Eilem REEFES BESEKKDY B¢
3%, 4%. 5% 2 14% . hiskrsais 1 (KKT-1)9] 72
£ 6%. 8%, 12% 2 20% . huskssias [ (KKT-2)
o) A% 1%, 3%, 6%, 2 30% S22 VeI o] E
371H] WSS 2.5 Aol 100 pg/ml LT i
Bl M E AB49 celldl Tiste) EHERQ MK A
EHRE 9 Aoz EEEY EBE(1000 pg/
mbelNE obF T RS YERT T, o]
E 8|58 murine tumor cell B16-F, ol tis}
of Zhzh e BER EAsle B AT Mk |
A FEHEB(KKD Y 3% 10%. 12%, 12% %
19%, fekkstEs [ (KKT-D9 A% 20%. 20%.
28% L 30%. HekEEEEES 11 (KKT-2)9) 2%
20%., 22%, 31%. L 52% %22 JEhd KRS
(KKT)2 7%l 24M Holx 100 ug/ml ©]3te]
A= B16-F, celloll thare] 21 AL HRlaRL
& ARV A8 gle Aoz YEgen JE
HRAERES KKT-1 2 KKT-29] A%l oMz
B (1000 pg/mD) ) 78 S-ollvt <kztel Ml
JHAERCRT s 1 o I gl e R
2 BEc) ol EEBHIRE v Folrol ojn)
AR #ti5ek ubel 2ol olE RS BMEC] in
vivoEEl A Bl6-FE st HEigdhipol st
HRE PUESERE JE L 2ol B8l #
g [ EieE et in vitro Bl
A iR AEARSE A R FX Riche A
Ao gREe] ;i fuEEEe] Aeee 29 in
vivo A8& F3lo] Trad o) S WHIE PR
£ in vitro B St B 1A = A= B
fgell di3r AEAQ flumk HibER Y= BRI
A3 tT}E mechanismdl &K#F3lIT Avhe AM S
REEEtaL Qltk. oleh e RE Tol o1& #HSel
7144 d+ & 2 H¥E mechanisme] WEEES
Uolr 7] 9ata] FESH & d{7HA EE AT
—jo2x Y P el ol MEES
#HARESNNS W HEY F v LRSRE e
3t} BT} & BREERS B8] FELE bt 2
o] in vitro Bt TolA human tumor cell
A5499) Wisld MMC, CPT % 5-FUE 22 &
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Fig. 1. Inhibition rate(%) of tumor cell growth
by .the combined treatment of antitumor agents
with KKT. Cultrued A549 cells were exposed to
MMC(mitomycin, 0.65 pg/ml), CPT(cisplatin, 0.47
ug/ml) and 5-FU (5-fluorouracil, 7.8 ug/mb to-
gether with given amount of KKT (1.0 10.0 and
100.0 pg/mb) for 48 hours respectively and the
cell growth inhibition rate (%) was estimated by
MTT assay.

Hudiied 50% HES = BE (10 = % o
Zlell z¥zhe] sEdis S5 (KKT, KKT-1 2 KKT-2)
5% ol WmEUe BBoR Suslae o
e AGA9S) o] Ao BME Fx) Rt B
% 1.0pg/ml, 10.0 ug/ml 2 100.0 pg/ml =
2, 7zt st #0e W Jehe s R
BB s gEEsiel Btk S HuEk)
MMCl theted #64FH (KKD S drlelgd e Bes
AW EH MMCHE 0.65 pg/ml lyE= B0 7
§ 50£1.5%9) il HIEFES Rz W b
—% gl MMCol #5485 (KKTD) S 22+ 1.0 pg/
ml, 10.0 ug/ml = 100.0 pg/ml S=& A7t
T o) Jehd s (e 242t 5%, 15% 9
8% o2 Jeh} MMCS Eils Hius
7t BB (KKT) o) el whet 423) ®msta 9
T L F UYL ol o) FAFBEKKD S Bt
ol whal somme) BN E LIRS} st
= BHEe MMC °l9) CPT 2 5-FUSS Humsis
B EEpo) 7SN T ool Aol Yot B
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Fig. 2. Inhibition rate (%) of tumor cell growth
by the combined treatment of antitumor agents
with KKT-1. Cultured A549 cells were exposed to
MMC(mitomycin, 0.65 pg/ml) CPT{cisplatin, 0.47
pg/ml) and 5-FU (5-fluorouracil, 7.8 pg/ml) to-
gether with given amount of KKT-1 (1.0, 10.0
and 100.0 pg/mb) for 48 hours respectively and
the cell growth inhibition rate (%) was es-
timated by MTT assay.

T 98 @ine Jell s oHFig. 1.

T BEGEKD oAl mAEES KKT-1 2
KKT-2& MMC. CPT 2 5-FU* &z} isERI= i
mete B ASdx B o)t MlkEiE e
B BEEEen ar] & zole gloyt
QE SRS 88 KKT, KKT-1 2 KKT-22 =%
CPT¢} & FoHH S o FEMlXE HibEEe
LHEERE 2ok 24 Yebseh(Fig. 2 2 Fig. 3).

9 o|9} Zo] MMC, CPT 2 5-FU %9 HUE
#7} KKT. KKT-1 2 KKT-2¢9} &SR8 &
o) Vel ik HiEERS] R A549
cell T4l murine tumor cell B16-F, & A}&-3%
A% dAME FPE BEES JeEdey
(data &mE) IR FSHEERE HE87) 1.0 pg/
mi, 10.0 pg/ml 2 100.0 pg/mle] BEFEECIA
A= Bl6-F, #ikuel mES HiE(10-30%)3}
3 o] olE9] Hrlel We EAKRY FEE &
©@3l7]7} ol Ut '

o] %o} BEFERE 43t X9, S (KKT),
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Fig. 3. [nhibition rate (%) of tumor cell growth
by the combined treatment of antitumor agents
with KKT-2. Cultrued A549 cells were exposed to
MMC(mitorhycin, 0.65 pg/ml), CPT(cisplatin, 0.47
ug/ml) and 5-FU (5-fluorouracil, 7.8 ug/ml) to-
gether with given amount of KKT-2 (1.0, 10.0
and 100.0 pg/ml) for 48 hours respectively and
the cell growth inhibition rate (%) was es-
timated by MTT assay.

THERFERERS [ (KKT-1) 2 foskfsiEs 11 (KKT-2)&
human tumor cell A549 ¥ murine tumor
cell B16-F¢2 AMHE-3F in vitro #iEsE (HiEEES
A7 2% 100.0 ug/mi olste] EENME £
FepREILERIT TREA ol a=y
olE 7t WHEE 227} eifrel RIIRPUESE MMC.
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CPT 2 5-FU 53} #HH #E3E o ojg2 B
T A ToEHe MleRE HIERE 2 Zos
HIEAI7E FAMRE HAFAT. BE B BeE
AM & ol WH] el wE EEEPUEES] Ml
gk Hib el FHSME 2 in vivo BRI F35H
g vl )l olE RS BUE|I(KKT. KKT-1 2
KKT-2)59 IiEis B} st 438
ST T O HEYER & RN Hb(cell dif-
ferentiation) FEEE F2 HFEE KR 58
in vitro B8 E3to] Bat Fol AUt

IERE
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