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Study on Antitumor Activity of Kamibojungikgi-tang

Byung Ju Lee, Dong Hee Kim, Hyo Jeong Lee, Sung Hoon Kim*

Department of Oriental Medical College, Taejon University, 1. Graduate School of East-West Medical Science, Kyunghee University

To explore the possible cancer agent from oriental prescriptions, we have examined its antitumor and
antimetastatic activities of Kamibojungikgi-tang(KBIT). KBIT extracts exhibited cytotoxicity against P388, A549 and
B16-F10 cell lines in a dose-dependent manner and showed antiadhesive effect of A549 cell to complex extracellular

matrix at 1mg/m¢ in vitro.

In DNA topoisomerase | asshy, KBIT extracts showed strong inhibitoty effect in a

dose-dependent manner. In pulmonary colonization assay with B16BL6, a number of colonies in the lungs were
decreased effectively in KBIT treated group as compared with control group. Moreover, in CAM assay, KBIT extracts
significantly inhibited angiogenesis at 15xg/egg as compared with control. The T/C% was 141% in KBIT treated group
in S-180 bearing ICR mice. From the above results it was concluded that KBIT had antitumor and antimetastatic
activities. So it is expected to be clinically helpful on the prevention and treatment of cancer, although it is still
necessary to study its mechanism on molecular biology and immunology.
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7} mitol B HEE, 01 Bekol BB RS, &0
FAEH L MEEE 7H7E WES) v} oM, I BREE E
197} cyclophosphamide #ifBHEHT} Bitol D)X= B, £
0] 5-1800) #¢t HiEE HES cyclophosphamideol] &} BIfE
ol mIXlE g8e, 2771 BHRABI MK BHEB 7l
HEERRS REREN nIXle BEE #WES, BhREE]
—ESH TR UES BRSIHTE olo] FE= ol28 HE
M WES BEZ HORAB SNl BEYY Ges
B, (B, A2, 18 B2 E K3, olE NS BE B
#EAEc) #3+ AEIEHE, DNA topoisomerase 1 &t HEIEF,
sarcoma 1800 #3t AHERE 9 WES &H NE BHS
AMESIL, A549 RSl WME BEILER, NBER BEER
pulmonary colonization ¥IfIfER 3 MK B HS HIE
slol R WRE FESIGE Bl SEMAS BRE VA
&dke dloftt.

AR R

1. ;E
1) &

B oS ®BE{LBWERAA BATH Mt ICR
(International cancer research, U.S.A)3} C57BL/6 352 9] 437
£ BASK, 18R =0 BERE BEifol BEEAIZ] % Bl &
FBIFCY. B BE=Q) RS conventional systemQE 22+
2°C, 185 1285R52 200-300 LuxE FREASIL, 1262 ZE ¢
2 ERSINTY. fARle EADRETRAE 221% old, £X|e) 8.0%
olsl, £AF 5.0% 015l £3)& 8.0% 0151, L& 0.6% 0l4}, ¢
04% o}d, HAlL YA FE7NS} BS TOG] HAASIAITE

2) %=

A HEol FRAS Hite KHKESR WE AR B
Aslo] WiESH AE FHSINAH, MRHEREREY RES <
FESR>T0 LHE MEHTREARS BXOE BT
EHY REN FES ollg 2t

Table 1. Prescription of Kamibojungikgi-tang

st gy Aoty 2
g 7 Astragali Radix 562
o Ginseng Radix 375
L] B Atradylodes Rhizoma 375
a4 = Glycyrthizae Radix 375
g A Angelicae Gigantis Radix 187
o] 1 Citri Pericapium 187
s o Cimicifuga Rhizoma 1.12
AN Bupleuri Radix 1.12
DA Oldenlandiae diffusae 6
0= Houttuniae Herba 4
Max Agrimoniae Herba 4

%zt 36.85
3) HE W g

HEES RPMI 1640, fetal bovine serum(FBS), dulbecco’s

phosphate  buffered saline(D-PBS), Hank’s balanced salt
solution(HBSS), glycerol, bromophenol blue, tris base, boric
acid, agarose, sodium dodesyl sulfate(SDS), trypsin-EDTA,
3-[4,5-dimethyl-thiazol-2-yl]-2, 5-diphenyl-tetra- zoliumbromide
(MTT), sulforhodamine-B  (SRB),
sodium hydroxide, formaldehyde, lysophosphatidic acid,

penicillin-streptomycin,

lipopolysaccharide(LPS), trypan blue, phenol red, sodium azide
4 isopropanol &2 Sigmafit #%, ethanol, HCI2 Merckiit #
##, sodium bicarbonate= Gibcofit Bk, acetic acide Glicial fif
WS 22 EFSIA

23 CO; incubator(Vision scientific Co., Model VS-9108
MS, Korea), clean bench(Vision scientific Co., KMC-14001,
Korea), centrifuge (Beckman Co., GS-6R, US.A), inverted
microscope(Nikon Co., Japan), bright microscope(UFX-DX,
Nikon, Japan), ELISA-reader(Emax, US.A), rotary vacuum
evaporator(Biichi 461, France), autoclave (Hirayama, Japan),
micro pipet(Gilson, US.A), autostil WG25(Japan), titer plate
shaker(Labline Inst., U.S.A) 2 camera(601S, Nikon, Japan) §&
fERsIACE

2, i
1) AlZS AZE

L& mkghaREe 28 48E 247 3,000m¢ round
flaskoll Z&HK 2,000me 2} 817 B2 TI2 BHBE WEA)7IA 2
R S0 sk @83 WS rotary vaccum evaporator
(Biichi 461)ollA] B E#ESIS T, 0] round flaskE -84C deep
freezer(Sanyo, Japan)ollA] 24417} Ot KESIIL freeze dryer
(Eyela, Japan)Z 12A17} Wi w#RGI 25389 #Mke Ao,
RECE BEsle] ERSIKCE B BEFole AEAEKo
BEFAA FEHSINSH, MfEtt BHERols RPMI 1640 free
mediumol] BEMA|A syringe filter (0.25;m, Falcon)Z #iE510]
FHRsIHEC
2) ME i

In vitro IS BIFo)= P38S(ATCC CCL 219) [ MR
HESH AS49(ATCC CCLISS) FifiE, SK-OV-3(ATCC HTB 77) §f
18R, SK-MEL-2ATCC HIB 77) HRffEg % B16-F10
melanoma(ATCC CRC 6322)& FHSIRED, 0182 BRES
E 5 L-glutamine®] ZEFHE RPMI 1640 v Xlol) 56 T jkigollA] 30
271 migsled AE#(EAIT] fetal bovine serum(FBS)S 10% £
V51 1% BHUA (penicillin-G 10F}units/streptomycin 100mg)
S} NaHCO; 2g& ERinsh SEsIsT.
3) P388 fEkrol T MMAEL AIE

BRI EEROIA] logarithmic phaseol &3} P388 #fE
& 7] Y8l HEx 24 FERImT0l 36~37CE MBS mediumS
We culture disholl P388 MIIE 2~3x10°%cells/m¢ E2EE7} S
messiol 1800 BEAY %, # 08~1.0x10%ells/neS) BE7}
5T E P388 fBiE MEHS THEUC MK (4 X 10° cells/
nd)S 1004 96 well plateo] 211 FH¥l= EESH] vIE Aol
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HiRloll E#A7] 3L 2027} sonicationdt & HEIE 0.25, 0.5, 1ng
/MES BES THE AEEY 1004 sty EEECE 51N
ony, HEEE well2Vz : n = AES)lE Ml BERLS 21
37T, CO, incubatoroil A 48417} v & MTT #:™o 9Jslod 18
M#HE stEsIAt.
4) A549, SK-OV-3, SK-MEL-2 % B16-F10 #Eioll #3} #HME
% HE

Solid tumorol] TS MEMIENES 1989£Fol B B REH
FKFFolAl EYY in vitro TUEEREE BAESY] 1810 BIRER
sulforhodamine-B(SRB) assay #'S HASIAC). #rHe) of
E HBES Eidl RS 81 trypsin-EDTAEN O Z Y
EFEOZEE] 45yEEA17]1AL, 96-well flat-bottom microplateo]]
wellt M7} 2x 10707} EIT8 2 258 MRS
CO; incubatortholl 4] 24858 $Z#8I] vi=t Holl f&AIY
mediumol EERI(100, 10, 1ug/m) 2 HEY KBBRSS
20] i1y} SAUE wellol] F& 200404 Lo F L THA] 48FF
S0t iEEITh Bl maky] afoll 0.22um filter 2 JRESH
ol ERO MEWES HRESIETE By ShA 485 o)
i %, & welld) mediumE RFESLIL, 10% trichloroacetic
acid(TCA)E well'ed 100,44 Hu5led 4 ColA 185/ St KBS
o MMES plate® HIE Holl EEAIZCH MBS EEo] Bt
% plateE T 5~63] Bkl got U= TCA 8HE w20
BRESHL FiEoA G2 E7171 QI8 SR TR0 &
129 plate= welled 250489] 1% acetic acid #¥#E| 0.4% SRBE
=01 s BWES sl 309/ MBE RESIL TR 1%
acetic acid BIROZ 5~6[E Bimkstd Mol BE&dIA Z2
SRBE BESIACE Lee cell plateE 2 THA] FEiBOA HkRAl
71 &, #EBEES] O.D.(optical density) &0l 520nmofA] 0.8~
LOA(RXE) #to]l HEE —FRS 10mM TrisTE RaEe 2
=0 W ThS 520nmollA] 0.8~1.0A(RNE) 2+S T8k ED50

g DAL

5) A549 EEREQ) HE ik HE

A549 MBHE cell culture dishol) monolayerZ ARATE #
i BEE JAHSIEA 79Tt BMils 2% FBSE RESH 55
ol BBAIA 96 well plate®] Z+ wello] 10040 ¥ JFSK5X
10%cells/well). 3 0.001, 0.01, 0.1ng/m¢ FES) HRE =01 ity
1004 E MBI 5% CO,, 37T oAl HEBIFCh 38R 8 B8
WS BRFEAFIIL 96 well plate] HIHE 2% FBSE kst th
24p51E #28A17) &SRB A5HH vi=ol] 8o e fIRBE
EHESIHTh
6) DNA topoisomerase [ assay

ol AT DNA topoisomerase I+= calf thymusoilA{
HkE 2o, pBR 322 DNAE Ecoli C 6002] AL & Takara
shuzo Co., LTDo\A] BEA #RHEIH OO, topoisomerase®] 1C50
S rESH] Yol relaxation assayE EMESIACE Topo 115
#:9) BES Liugt Millerd] Aol WT). &, 50mM MgCly
05mM dithiothreitol, 5mM Spermidine, 0.01% Bovine serum
album, 0.5 zg pBR 322 DNAQ} BEFR(lunit)T} sk @ RER

i o rlo

g 07t HAH 3 AE HEHOE, BES EBE ol &
RERE 0uA 8 RAE RMBPOZ 5lod 015E 37Tl
30438 ZESIPCE RES 2% SDS(sodium dodecylsulfate),
20% glycerol W 0.05% bromophenol blueE H&5H= B 5ut
g mmskd RES #HEAI71AL, ol TBE running
buffer(50mM Tris base, 50mM boric acid, 2.5mM EDTA)E &
#R 1% agarose gelo] M71BEE ¢ & agarose gelE 0.54g/
nlQ] ethidium bromideEX oA 1RXI7HEQH LfE, &KIME Tol
A ARIE B2 Tlg scannerE AlE3lod it e BIERCE O
W topo 19 lunites 37TColA 3027 KMEAIZ W super
coiled pBR 322 DNAE 100% relaxationS fBfisl= BEEA &
= 9nigich
7) HigEEEt% M58 (Pulmonary colonization assaym

In vitro AlollA} At wigl Bl6-BL6 fiikE MEIE Mol
FERASICL &, AUEL ol MRES Eikol FRSHI Al
o trypsin-EDTA B¥OZ WEEOZEE 2B8EAIAH HBSS ¥
WOZ MMt 2x10° cells/mio) DTS Ml BWEWES WS
). 18-20g91 C57BL/6ol #HlE MW 0.2mS 212t BRPiR &
5131AT). BRI Ble-BL6 MHIIEE HHESHIL 4B RET &
12 134 37.6mg/20g/day®} HKE LHAEKol =] 4TollA
RESIHA 787 g4 zondeE A8 KORHSIIT). BB
B 219 %ol SEHEREE BFiAIZ the HEdle ME #e
FEfE(colony) 9} MW RAEE MITIIICH
8) CAM assay

CAM assayi= 7129 @izl ghloll wheh AAIBKACH?.
10) S-180 =0l HTF AFLL HIE

ICR O}2A9] BEERO] 797} E&Y sarcoma 180 MRS
ke 8 Fsle o dYelAEsE Jiel 400X gE 2%
L Sl Ml RyeS SR S Ak ey
S KRE £EAEK 2RA1A T EOSESHH 48Ue
BRES T EZAE RMBRE BIMAIF)IL sarcoma 180 #HTHE
ZBIACE E—8t HEOE 33 Bi#kdH 8 hemacytometerZ A
o] 107cells/mtS) A7} EITS MM EHFES THEL o] B
€ 0.1 BERERO] BHESIATY BiE & 2XIVRE 2 ZE 8
DRE BEINCE RZEs SEARKE  BFAIA(G7.6ng
/20g/day) REEHES THE & 4T sk &5 Bl &
B 0.2ms MEBEWS RO 157U A& HABINS
o HERdE BRY AHANABE BRIACEL AFEK
(T/C%)= EBIL BHFEF protocolol] ERE ™ol wiet 38
[]55{= 4

2 3%

1. AZEHd vX= F&F

ZHIE SR dE 71X LA ol tis M2EHE &
X5t B3} B16-F10, A549 &} P388ol) thdlAl LsEQ! 1mg/ méol]
A 30%"EEY MEZELE Vel 2m, SK-MEL-2 & SK-OV-3
QA Z ol ThalAlE Tl M ZEHE LIERHRICHTable 2).
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Table 2. Cytotoxicity of KBIT on various cancer cell lines

Conc. % of control
{vg/nl) B16-F10 P388 SK-MEL-2 A549 SK-0V-3
Control  100+£229° 100+183  100+38 100+183 100+183
025 904+112 990+189 996+368 906+253 987+421
05 77154223 812+387 907+435 703+269 815+358
1 694+263 606+367 832125 612+316 7681263

a) :mean = S. E

2. A549 FEtRO FiEHEIE BR

A5494) Zof) Thgr BAMKA] 43S §F 21} 0.25, 0.5, 1mg/mé
9] ZTollA] 90.4+3.18, 76.4+2.24, 56.8+1.83(P<0.01)F 1T
A lmg/miollA FOH U METRIA[A FH7F Uehdct
(Table 3).

Table 3. inhibitory effect of KBIT on cell adhesive of A549 cells to
complex extracellular matrix

conc.(ug/ml) Percent of control
Control 100+6.45a)
025 904+3.18
05 764+224

1 H6.8+183"

ar © Mean + standard eror, * : Statstcally signfcant value compared with control
datal™: PCQ05, ™ P(OON

3. DNA topoisomerase 1 ¥&t: IR

50mM MgCl, 0.5mM dithiothreitol, 5mM Spermidine,
0.01% Bovine serum album, 0.5 yg pBR 322 DNAS} B (1unit)
U msle] M KERS 20u7) DA 8 RE HE#Ho T, BRY
HAME ol B KRS 20m=H o AE HABRHEOE i
BES WERCEL B71885E LA AR &8¢ 23 DNA
0}e Molsh HERHES B E supercoiled formSE UENG,
DNAol topo- 1€ AMZI¢ HEBHS EF relaxed formO T it
Z1%ict. olol vlal EEREES 62.5, 125, 250, 500ug/m STolA
BEEFENOZ topo-19 HEitS ZdHA MKEIATE

R form
S form

lane 1 2 3 4 5 6 7
Fig. 1. Effect of KBIT on the DNA topoisomerase | from calf thymus.
Lane 1: DNA (05ug) only, Lane 2 : DNA + DNA topoisomerase 1 (0.5 unit), Lane
3 ONA + DNA topoisomerase | (1 unit), Lane 4-7: DNA + DNA, topoisomerase
11 unit) + 625, 125, 250 and 500 we/ml of KBIT

Table 4. Inhibitory effect of KBIT of Lung Colonies in C57BL/6
Injected i.v. with B16-BL6 Cells.

Group No. of animals Number of colonies
Control 8 502+324
Sample 8 41.1+2.25

4. EEER H BR
B16-BL6 BfafES C57BL/62) Efgkol Z&0H & 210l

EHSH MBS colony B EiZRolAlE BEREFO] 50.213.24(7H)0]
el visiAl KBIT #8882 4112225002 Mt RS
MESIR oLt FEMS LERIX] QiRUTHTable 4).

5. MEFK MEBR(CAM assay)

MESTE MEIRE CAM assayE BMEsIH HIESIH=H,
Eirol (AT 2FIR 10715 oA mMEFR MEME7E L
EHL 40%9] MEFRK MHHRE LIERIATHTable 5, Fig. 2)

Table 5. Antiangiogenic Activity of KBIT in a CAM Assay

No. of CAM
Sample Dose{uz/eg9) (avascular/total)

BIT 15 3/10

)
Fig. 2. Photography of control and KBIT on embryonic angiogenesis
in CAM 2 dayafter sample implantation. (1} control (2) KBIT(15ug/egg)
treated group.

6. 5-1800] BHEE HF 9 &R PR BE

S-1800] BiETE F ol 108/ KBITE KO #HEHSH & 8=
WINE BIESIRNE v, BABSZ QS 88 s BHREA
T B BIE % 100 86 sk 16dd ZF FAUCh
g A1 B EOIA HIBEES MSTE 1449, KBIT #2582 204
gz Ueh}, T/C%x 141.6% 2 LIERGTHTable 6).

Table 6. Effect of KBIT on MST and T/C % in ICR Mice Bearing
Sarcoma 180

Group No. of animals MST(day) T/C(%)
Control 8 144 100
KBIT 8 204 1416
nl zZ

X ol cidlad BiEmel B2 #EnE 9 BEN
ERT vlolHl & B, BEN B, e 2 RRBR S2
Z QI3lo B4, S FRREAIO] ETE RgolAE
BrEigako] FLElol, BAMEE BIR RESHA %ol Ml HE
HS BAYNOEM TS BEA By, J2 olE A
fiol HEMNCSE ERSIHA BUEMOC] A2 Fiksl W BR &%
Wme g EHOE EX Midls #to] REAXA 2B
&S BRE 2= HiEE RS A Fhde KR
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B WS MM 5 YE AHTEISIEYE(BRM, Biologic
Response Modifer)& &7} 18} %770] EHSHA #HFEIL U
). sEEBRA T BRAGOITL MEQ B HHOE WEY
EH L 5 KHS REE B Bt U fiEgo oIS B
W7} ol Z2oX T UL YT A HEO) HEHQ BHBRRES B
ol " ARE RETRNSHET, BERK BREE PR
HES, fRREIk TS, - "OlBb T BHE KR oln", B
ol EREACE UEh = 3% kol BRI AT HREEy
o) ABEH MEHE AT EH, HEE BEER, FEE £35,
KERLsH= #EEol Q1T ABS KETR, BEREE TWMohs &
0] YoM, BMS Wi, B, 1RF, AP Wmeke) AL H
e Mchige, FE, S, WEAEES MAL] JAom, HRe
BIAIL, FBC LS, RURIEEOHRS Berol I, BRE BR, &
, 1RIR, LRSS MEE0) UASH, FHiiE BRES, BMES,
FHRESESHE WAE0) UL, LH MBS, BEAE FBRE
S5k #ero] UTH. T EINLE BpQ ABS B
7, EIEE RETHSHS B60) AL, BLS FRILE, Hi
#, FIREESHS BEgol Ul EKolA RIME QI8 HIER
I T &8 magol EADL YTk mEmE B8y B
HREEE BRAR, BESESHS Mo, AIRY S BEWE,
OEESEED, FURIEMGHS BEEO], (BB Wik, B, (LS,
BEGHE EE0) YA FHE, AERE, AR Y ERE S BE
o mawol BRAEI AT, BhRRBEY HhY FXZE
D7} ol B RS, T} mekel B FRE, £V &
AEHA WEES 27 e vy} Qo HiE wrEs £
7} cyclophosphamide FiRSHESED Fttol nixlE FES, £
S-18001 %5} HiflEE WS} cyclophosphamideot] 9J8} BIfEFON
0)XE BEe, 77 HRERBY mEAQ HEE MnEE
MR BB D|XE HES HES, BPRRE0] —¢
3 yiRmEs ASS |RSIUCE oo BEE ol2TH MR

£2 HBET HrRKEd st eV arnsy,
g, RES, fAZ, 8B5S MK, 018 REE 1iff Bk
L ER MRS FESIECH UA SN KR, AN B
B, DT EYEE R Y A9 RS TS dIFE HBO
2, Be WRLES0) Bl ERe ESld BE WXL e
Hl, 0] & BEEMQ) mERS WES e MiEne A3
2 BRI LRAEL Juh MESEYE BES M vibiliyS
BlEsle HECE Mosmannol] Q) A MirEial, Cole,
Alleyoll 913 de) 23% MIT” X SRB )& HMslel B
9 mEkol e MmBEHE AEsIsn, P38s, Ble-F10 2
A549 EEEEO] THBIIAE BIREQ) 1ng/mt BEGIA 30% BIE
B ES MEIGIAT, SK-OV-39} SK-MEL-2 ko=
30% DIFZE MfEEtEo] #EFcIRTH(Table 2).

B fifE% Ba%t Ak topoisomeraseQ] HEME ANHISIE,
4%} topoisomerase poisonO|EFI B2 & i K] thot
Figert olZoX I YTk ol@id MEESY HiE KEe
topoisomerase?] A¥EHE(Lol ERSIE RAolVIEHE tHEE
imEol ZSAY DNAo) 0] 4717) W2olgtl 2w

1017, WfEEol TS M 3K0) BT AEH, & WEoIA
= Bl HIdle BEKFHNOE topo-19] iE¥S A3 M
HISIACHFig 1). @B T2 WK, miTe, BEEY #FRoE
plRoiX =0, HEES 2= N8 o BE) NES F
2 NS @A @Ecia & 4 Jlom, Bt e ol
oI} MfERE 22 RIS BRSNS W Yoldrt mir#
BRE TS MKI/EE (extracellular matrix-ECM)E 5%,
BE), BE BAUHKOE o]FoTrh & KEIAE A549 Lt
ol thd} e HIPHRE HARENAM FESIN =, BE KF
Q! MiE MAERD 8], BREQ lng/nt BEAME 4%
o HRHIE HE HIEBRRE VERCHTable 3). In vivo &
ERoll A= HA Bk (colony) R HIHIERE B16-BL6 BEE
& C57BL/69] E#plkol EHTH & MM colony BE Et#G)
£ colonization assayE E3l BERSIFET, HiEg#ol vk
2% i B H BRE UERAACKTable 4). pEAEI
Z in vivooldles JHE BEARQ HiE A" AR
sarcoma-180E 0183l 4£FELE WESIGEU, ¥ £FAY
oA HHEREO) MSTE 14.49), KBIT REFS 20422 LJERY,
T/C%E 141.6%Z UERTHTable 5).

BLES BRE Hol mkEhRREY 7 X il %R
7} BEE, o3¢ MES ¥Re BEEAQ dREt o2
o] £33 BEIE fER0 3t A2Z BEECh

a4 &

IREPRFRES TIEBNRE ABRWSE sl o
I 22 BHES GUCH HwiE miol HI MBS P3ss,
A549, B16-F10 #EkEo] thdled 1mg/ml BEECGIA 30% Ll b M=
#E VIERARAIL, A549 fEtkol #8 HE HILBHRME 4%
o HEMUE & HIHRE UEHHR 2H, DNA topoisomerase
[ assayollAE EEES EHES BEEENCE MHSIIEC
B16-BL60)) )3} fbME M5k (colony) TR AR E B
Boll el 22%2) MRS VeI, CAM assayol] SIS M
SR M RolAds SRRl ol 40% HIHBRE LIERN
ALH, S1802 O|8F FifE BIMEEEOIA] T/ChE 1416%F
VIERT

01419] #ERE Hol mkEhREKE FER U 88 BE5l
EH TEe ACE BRErt

el 2

2 g IR E7)e A (01-P]9-PG1-01C005-0004) 2]
Aol g8l sHEASUTEH

2

i
)

1. Al SUatu ol TiAs} : IERE, A8, NSRRI, p137,
pp.1-3, 214- 215, 225-234, 1989.
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