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Study on Antitumor and Antimetastatic Effect of Kamigedang-tang
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The purpose of this study was to investigate the effect of Kamiéedang-tang(KGDT) water extract on the antitumor
and antimetastatic activity. The results were summarized as follows: KGDT extracts exhibited a significant cytotoxicity
against P388, SK-MEL-2, SK-OV-3, and B16-F10 cell lines and showed significant inhibitoty effect on DNA
topoisomerase | from calf thymus. The T/C% was 122.9% in KGDT treated group in S-180 bearing ICR mice. Also,
KGDT extracts exhibited efficient affect adhesive effect of A549 cell to complex extracellular matrix. In CAM assay, -
KGDT extracts inhibited angiogenesis at 15ug/egg concentration insignificantly as compared with control. These results
suggested that KGDT extracts might be usefully applied for prevention and treatement of cancer.
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1. S8 X A
EE2 X2 45789 ICR(International Cancer Research, U.
S.A)A|S} C57BL/ 64 MFAE SHFBIGHATFA0lA Sgaol 48
7K TEAIRS BE 7196 SE5Hl A2 212TE A
FXERHA, 2 U7 AEA 8o A7 & AE A}
SHRCE 5180 ot ol s 4&En] &5 Aflole ICRA 4
FE AZ3IH 1L, sgEo] dEole= C57BL/6A HAE ARSS)
iCt 2 Agol] AME3E OllE KEXER B EAREoA
TR HESE Ae HASIECH, BHY AR (PEHT
2y Vo] BEES HACE Bk BRIICH B B HES o
e}t 2.

Q 44 00 I

>

Table 1. Prescription of Kamigedang-tang

# B £ B 3 H £
X 8 Hirudo 4
- Tabanus 5

% - Pericae Semen 75

A H Rhei Radix et Rhizoma 125
BRETE Oldenlandiae diffusae Herba 8
ARE Houttuyniae Herba 6
BE Agrimoniae Herba 6

B B 47.75

2. Zag xx

MBREERS) 28 27 (95.5g)2 27} 328 round flasko]]
S84 22EY g4 ¥ T KT ¢ 71dskd oast o
M & rotary vaccum evaporator(Biichi 461)0l4] ZHhsH3K4 1L,
0] round flaskE -84C deep freezer(Sanyo, Japan)oilA] 244137}
£0t x|GLLL freeze dryer(Eyela, Japan)Z2 12R]7+g SZHZ
Sl 30g9] RS AR 8 EHEEolE ABARK BF
AlA EHESIE S, MifEEt: HRiFol: RPMI 1640 free
mediumo] BEAIA syringe filter (0.22, 0.45;m, Falcon)Z I&&
st AlEsIrk

3. AleF B 717
Aol AKZSl A2 RPMI 1640, fetal bovine serum
(FBS), dulbecco’s phosphate buffered saline (D-PBS), HBSS

(Hank’s balanced salt solution), glycerol, bromophenol blue,

Pl

Tris base, boric acid, agarose, sodium dodecyl sulfate (SDS),
trypsin-EDTA,  3-[4,5-dimethyl-thiazol-2-yl}-2,  5-diphenyl-
tetrazoliumbromide (MTT), sulforhodamine-B (SRB), penicillin-
streptomycin, sodium hydroxide, formaldehyde, lysophosphatidic
acid, lipopolysaccharide (LPS), trypan blue, phenol red, sodium
azide @ isopropanol S& Sigma i, ethanol, HC1E Merck
2, sodium bicarbonates Gibco $f, acetic acidi= Glicial £
%, DNA topoisomerase I, pBR322 DNAE Takara Sim, 325§
RS ERAt 85, intraliposer= -+ &, Tissue culture
coversip2 Nunciit ®&E zHt #HSIECE 7172 CO
incubator (Vision scientific Co.,, Model VS-9108 MS), clean
bench (Vision scientific Co.,, KMC-14001), centrifuge (Beckman

Co., GS-6R), inverted microscope (Nikon Co., Japan), bright
microscope (UFX-DX, Nikon), linear accelerator(Varian Co,
US.A), ELISA-reader (Emax, US.A), FACScan (Becton
dickinson, U.S.A), rotary vaccum evaporator (Biichi 461),
autoclave (Hirayama, Japan), micro-pipet (Gilson, US.A),
autostill WG25 (Japan), titer plate shaker (Labline Inst., U.S.A),
culture flask (Falcon 3024), multiwell plate (96-well, Falcon),
conical tube, disposable pipet (5mf, 10mf, 25m¢, Falcon),
camera(601S, Nikon) @ syringe filter (0.22, 045/m, Falcon)S&
ARBBIATH

4. N Zeqet

In vitro M BiE = P388(ATCC CCL 219) SIIRE
£kS} AM9(ATCC CCL185) ik, SK-OV-3(ATCC HTB 77) §8
§k, Y BI6F10 melanoma(ATCC CRC 6322), SK-MEL-2
(ATCC HTB 77) BEES in vivo ## XKl S-180ATCC
TIB 66) BEKRE#E, B16-BL6(ATCC CRC 6322) %) BEES
Aol =tl o1ES ERBS IF L-glutamineo] EFHE RPMI
1640 #Z#tholl 56°C KMol A 30537 MMASI REHALAIT] fetal
bovine serum (FBS)Z 10% G431 1% i H(penicillin-G 10
Uhunits/streptomycin 100 mg)Q} NaHCO; 2g€ Fmsle] i
Bt

5. P388 gE¥koll i3 MifaEmy =8

MRt WEEol X logarithmic phaseol] T P388 MM
E o7 Qislod MEs 2458 #oll 36~37CE MES mediumE
Q2 culture dishol] P388 KIS 2~3X10°cells/ ¢ BE7} HA
B|Eslol 100 BRI %, 4 0.8~1.0x10%ells/neS) BWE7}
T E P88 Ml MBS TESAC M MBI X 10'cells/
ml)S 10044 96well platec]] @11 k= MESH] BIZ Mol
ol BSRAIF]IL 205378 sonicationdt # BEBE 0.25, 0.5, 1ng
/ES) BEE TIE AIE8Y 1004E 715l0] AET2E 3
o, RFol= BERERE €1 37C, CO: incubatoroA] 48
B ISR 5 MTT™ ol Qi5ko] MImE 2HEsICH

6. A549, SK-OV-3, SK-MEL-2, B16-F10 #Etkoll 23} Mfamt: &5
Solid tumorol] TN} MRS 19894F0] £EO BEH

geRrolAl B in vitro ISR E BIESH 91511 BARE

sulforhodamine-B (SRB) assay %2 {#RI5IIC)

7. DNA topoisomerase ] assay B}

Aglo] A2 DNA topoisomerase |+ calf thymusollA],
pBR 322 DNAE E.coli C 6000l4] F2l@ A SE topoisomeras
I A3 1CaS AR Ydll relaxation assayS WHESIITE
Topo 1359 BIES Liud} Millerd] A%l witt &,
50mM MgCl,, 0.5mM dithiothreitol, 5mM spermidine, 0.01%
bovine serum album, 0.54g pBR 322 DNAS} B¥(1 unit)T} m
Blo] B IS 2007} EA OF A E MERCE, BESY AN
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maked # REES 20u=AH o AES REHOE 3l ol
37ColA) 309E BEOICt XS 2% SDS (sodium
dodecyl sulfate), 20% glycerol & 0.05% bromophenol blueE &
&tk BEK 5uE WMol REE ¥i#SAI71AL olE TBE
running buffer (50mM Tris base, 50mM boric acid, 2.5mM
EDTA)E V&% 1% agarose gelol H7/185E ¢ % agarose
gel2 0.5ug/m9) ethidium bromide FE#EONA] 1RFRASOT Bufh,
H5R TolA BAES B URS scannerg SIS &t ME
£ AEYCE ol topo 19 1 unit= 37°CollA] 3053R RMEAIL
i} supercoiled pBR 322 DNAE 100% relaxationS f&i¥sh= B
*9 g8 9uiskt

=
=
=1
=

8. A549 k9 WE HIE FR &8

A549 HHHIE cell culture disholl monolayer= A2t & M
BEE AtcrHA 714t BEE 2% FBST #8E3 o] &
BAIA 96 well plate®] Z} welloll 100p¢ 3 7}@]—(5><104cells
/well). & 0.25, 05, 1ng/né BES] HEE =] 15t 100uLE M0
BHL 5% COp, 37T ofiA] BRIIVC). IFRT & HWREES BREA
7)1 96 well plate®] HI}HS 2% FBSE Bi#kS} THS 24R5RY I8
A7l % SRBkol 9J5lod wi=ol] o] e MlKE ST

9. 5180 #EAHAION S AFH &F

ICR U}~ mitAol 7HR $5%¥ sarcoma 180 MIEE
ke ghAl Fole] RET RAEEAEKE mol 400%gE 25
&L Sl M RS SRIch SBY AR RY
S BEE £EAENK BEAA T RO LRES
BRESH 8 EXE RIMRE BMAF)IL sarcoma 180 MRS
Wl B—3 HEOE 33 BiMst % hemacytometer2 Al
o] 107cells/me2) BEV} ZITE Ml BHHEE WS o] i
WS 01X BERERol BESINICT Bl B 4RSRSE] & B2
8uiZ|E EESIHC Al SHAEKE BRAH REBHE
(12mg/20g/day)S UH= & 4Col RESIF S ¥ 0.2mIY BIIZ
LEBZ BE #5015 eH HiEgls FRY £HAEKES
WESIEC) AFEH(T/C%)s EBIL BHE protocolol] ER
2 %ol wet s

10. fiEE @sme 28

In vitroollA] #1223 B16-BL6 RS #Esol (HRAS5H
. &, &RHQ Ol MMES Hikol FHSY] A5k
trypsin-EDTA BHCE MEMOZEE 28#A17 HBSS B2
Z KB 2x10* cells/nto] HEE MHMRBKRS TEUCH
18-20g¢1 C57BL/6cl MMISEER 02008 Rk EFTIHT &
¥ Bl6-BL6 #MIIES MHETH R 245k 2] 1H 14 24mg
/20g/dayS] HME HHABK G 4TolA KESFHA 78
B fH zondeE RGN &0 RESINC) BWHBMA 210 Kol
cervical dislocation@ 2 KFEAIZl THS BERESKA fiol BBE &
A colonyE A4KSIATE.

£

11. Chicken chorioallantoic membrane(CAM assay)
CAM assay=.71E9] LeiT) wlol 95k ABIACH®.

445

1. Al Zol ths MEZHEN
1) P388 FEikoll 8 MElAZHH

P388 kol 20t MiEK: MEROIAIE 0.25, 0.5, 1ng/né B2
EolA MERESES] &4 80331322, 67781321, 2008+
19%E SfEEol Holod 05me/nl DL ES BEOIA] 30% BAE
B REe JAISIHTH(Table 2).

Table 2. Cytotoxic Effect of KGDT on P388 Celis
Concentration(mg/ m)

Percent of controt

Control 100£242%
0.25 80.33+322
05 67.78x321

1 20.08+1.99

a) : Meantstandard error, Control : Non-treated group, 025 @ 025es/ml KGDT treated
group, 05 : 05mg/m KGDT treated group, 1: 1mg/ml KGDT treated group

2) A549 FEtkol Hot MlEsSt
A549 FEtkol BT MEREREEES 0.25, 0.5, 1ng/mt BEFOIA #
MR FO] £4% 105321432, 90.34+2.76, 79.35+357% 2 HIR

#ol sl 75% ML SHBREFEES Uehio] SOl &
oI Th(Table 3).

Table 3. Cytotoxic Effect of KGDT on A549 Cells
Concentration(mg/ ml )

Percent of control

Control 100+325%
025 105.32+432
05 %034+276
1 7935+357

3) SK-OV-3 kol 3} Mls:

SK-OV-3 f#kol] Hol MEEeES 0.25 0.5, 1ng/nl B
A MR ERO) &% 97361115, 80.941245, 43.75+3.33%F
HERto) HEH 1mg/ meS) BREAIA 50% Mk Bl k&S
A1 CHTable 4).

Table 4. Cytotoxic Effect of KGDT on SK-OV-3 Cells
Congentration(mg/ ml }

Percent of control

Control 100+360"
025 9736+1.15
05 8094245

1 43.75+3.33

4) B16-F10 FEikoll HO MaEEE

B16-F10 #E#oll #3 MMIEHES 0.25, 0.5, 1ng/me BEEEOIA
MR RO &4 118.6314.40, 81.2914.45, 61.53+2.75% 2 %
JeErol Kl 1mg/ meSl EEEEOIA] 30% DLk #MEKES M
BI3IRACHTable 5).

Table 5. Cytotoxic Effect of KGDT on B16-F10 Cells
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Concentration(mg/ ml ) Percent of control

Control 100+445%
025 11863+440
05 81.28+4.45

1 6153+2.75

5) SK-MEL-2 kol #o} MRSt

SK-MEL-2 fE#koll #3 MEEMS 0.25ng/nl, 0.5mg/me, 1
ng/mé BEOA MMEEFES) £% 81.84+225 6094675,
51.24+145% % 0.5mg/ml Bl £O] BEOIA #iBaEfo] HElo] 40%
PLE S/ &S Misiic(Table 6).

Table 6. Cytotoxic Effect of KGDT on SK-MEL-2 Cells
Concentration(mg/ m) Percent of control

Control 100+245"
025 81841225
05 60.94+6.75

1 51.24+145

2. DNA topoisomerase [ o] OJX]= @&

50mM MgCl,, 0.5mM dithiothreitol, 5mM spermidine,
0.01% bovine serum album, 0.5 ug pBR 322 DNAS} B F(1unit)
U molel 8 RS 20u07t A OF AE HBEOTE, BRS}
HHE molod M RIEEE 20u=A 3 AE AMFLE 5l
EES RESINTE AUIg8E HAIl HE BES gR
figure 10141 H& HIQ} o] DNATRS A2l HRES HRE
supercoiled form2 % eI, DNAS topo-1& XEI$H By fEaEs
7 55 relaxed form Q2 @HREIJTE olofl Hish BERES 625,
125, 250, 500ug/mé BREONA BREKRFHNCE topo-19] HEiES 2
Sl MBIsIATHFig. 1).

Lane 1 2 3 4 5 6 7

form
form

wD

Fig. 1. Effect of KGDT on the DNA topoisomerase | from calf
thymus. Lane 1: DNA (05.) only, Lane 2 : DNA + DNA topoisomerase | (05
unit), Lane 3 : DNA + DNA topoisomerase | (1 unit), Lane 4-7 : DNA + DNA
topoisomerase | (1 unit) + 625, 125, 250 and 500 we/ml of KGDT

3. A549 E#EO] e HIERE

A5494 ol tBh fiHEE I BERES S SR 0.25 0.5, 1ng/me
9] BEEO)A] 232} 98.74+4.10, 52.84+2.35, 12.86+155% %, 0.5
mg/mé PAES) BEEAIA 40% LDIES) MMM E HILWRE Ve
JrHTable 7).

Table 7. Inhibitory Effect of KGDT on Cell Adhesive of A549 Cells
to Complex Extracellular Matrix

Concentration(eg/ ml ) Percent of control

Controf 100645
025 9874410
05 52841235

1 1286+ 155

4. 5-1800] BT YFY &Fld DX &3

MRERES S-1800] #HEE HFol 1087 &N H#EI
& BE MMS FESIAY vl PAEOE QI3 WE MmEe N
fREl A Bk B %R 1680 243 WSl 280 25
EAT} £ AFABOIA BIRES MSTE 1838, KGDT &5
B2 25402 VERL T/C%E 1229%2 UERGTHTable 8).

Table 8. Effect of KGDT on MST and T/C % in ICR Mice Bearing
Sarcoma 180

Group No. of animals MST(day) T/C(%)
Control 8 183 100
KGDT 8 225 122.9

MST : Bo+Y

5. i@l vile &3

B16-BL6 BEHES C57BL/6S) E#piRO) T & 21H ol
HAITH HiMS] colony BE BRETH KR MBS 49.713.27(0)
olUET HiAl KGDT #RE#S 434-582(N)FA 13%2] #
Hor MEEE AHaNE HAckTable 9).

Table 9. Inhibitory Effect of KGDT of Lung Colonies in C57BL/6
Injected i.v. with B16-BL6 Cells.

Group No. of animals No. of colonies
Control 8 4974327
KGDT 8 434+582

7. EFR 9N as

CAM assayE &CH MEME MIFBRE WK FRY 2
HER 10705 27Holl A MEFE MBBER7E VIERT 20%2] (MR
B MEERE VERAUTHTable 10, Fig. 2)

Table 10. Antiangiogenic Activity of KGDT in a CAM Assay

No. of CAM
Sample Dose(vs/eg) (avascular/total)
KGDT 15 2/10

CONTROL KGDT
Fig. 2 Photography of control and KGDT on embryonic angiogenesis
in CAM 2 day after sample implantation. Left Panel: control, Right Panel:
KGDT(15u/egQ).
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FEOITH A fRARS —287 BANCE JFFERMOIHAL &
Aglol BRIFES BEFEWE Udle ALE, ERMERS it
ek ool RFRABIAL %9 V% ol ZidiH Mfs
oFF miEA 57cke K&o] At DNA, RNAS #ERH
BHOE RN SR £Fo] dojul 1L 8Eo] dojd K
#orel Miie REEAE Ur|dol QlojXIAIRY, BERAS &
RE Dole] GIEEA o EEY EHie BHR AZCER
e OV HERE w2l 839 dg] Fullol 74 B5E o
Mg BEA dosEA st EEMle AAE
toxohormone, malignolipin 4 JEIERKIQ BHWES Mol
B9 RS VIS BERT ol § el ZolA glod, FE
MEEl #aro]l BRElE 2, 259 R#ERA E|ESH 8]
dojulA] iR MRS R JFFERMOE VA Elof St
TR (cancerous cachexia)@ HxaHA BT, 0l2id BHES)
R RERMLE ERERoA10) RS Kk REEN B3
HEE 8 4= ). RIS SR SE3 WEMSSE, #
RES WKSH MOl &AM, RIS SHES RS —EZ 0 B
welo] e WEEoID, £ KiMS @EiTd BEE viX
MEIFERES RBAIZDCEN SHT KRS Eitoks EEG B
RETFE 8EE 10 Jrt. 22l RKEHY RAolA &z 2
RA2Z, #Imo] /e HFol &3] widol] e 1L Ao,
RKESt 2ol Emrlo] & 32X Rdle Ag REGHL Ut

() o= BEmolet &8 VehA &4, "B, ‘8
7, “BDY H9 REC] RRINCH, (SEER - HE%) ol
Al YR, R, ‘BN Fo) ZREo] BYIE RO &
Bo| EREIN O], old] #F BRED B - ¥k - 5 - Hol Ry
Aot WS BEEY BERE EoH, 1 IEVE BFgEY
KRRE BHESI] RBE HESK &E, Hll 9 LK RIE
S FHslked, olgist FERE FAEWQ! £ FERAME A
Fohz 4= Ui, #§9) Bmol YoM EEEBNOZE B F
5, BEERIAE, RRRY, LERE § B BEkol JAAYL,
RN BnE lo] B $uk ohz) IERMEA T RES
Fo] HHSH BHERS Bkl EE0] Art. T8 ol thsh
fiftEo] 1ENE I U= Hgoly] wiwel Y19 A ERe Bl
= MZ2 AR Hikl BEgol Q7TE L Urt. olHEl
FREMQ MER Q3o w - R A= sulols MfsEiol
TiA HBoIE S, BEfF Mgl #AsIo kS 8nA)
713 BWERE EY & U= wES ) J% HEo] #i7E
i en, £5] W £ KRWd #Hil LS 7L Jrtk
BEES <BEH> “ABRALE RBIVE RETT KA
R AREE DB TE P BHEE MEENE TOH&
FARE DARHE REGEEKE EBEEL", “"XBR 5%
RIS SHEE NMEAKE BEME NMEEF HAMEE M8
Fth BEBT S SUE HRE PR BIERERSE
BEole TEUE JNLME M) RE M 51, 1E
9 i % Rmol KKl Elo Vel EiERY EEESHH

al

3} A
g 4

FERET TP, EEB0 MBN FEZE H70) “EEol I
2ol DIXE WS, 90 “BEESA, EME U BEES
AEEERO| EndotoxinC 2 FHHE AR MRfF0) vl ¥
¥ % T2 RORE ZYE o188l AMBRIERS #MI5s 5t
%7t O1F0iZ vlZt Ut olEE ERES BREY 2 BE
B 22 EIMER #2759 fEBRR it #fixe A2,
olxl EEEO HifEELo] AL BYES mS MKERES 1iE
BHRol 3ol ®ET BN ZC). olol FE= EMLRE fE
ol e BER HIERRE Uehl= (U8B, fEL, At
REEE MKS MKEERS HEBRRE KBNCE £}
iR}, O HAME AS9E HISETH mfllittol 246t MEBEIER,
DNA topoisomerase 1 i5#: HIHIER, sarcoma 1800 &3} 4
i, A549 KO K& HIMERH, NEMR OSWER, HK
colony IHER %8 RFESIH HiSEl X NEBRRE 7
Sl HA il RE 16 BEE BiEske MIT #%il SRB
®E FERSlH MREke RESIET, P388, SK-MEL-2 f#k
= 05mg/mé DA EQ] EEO, SK-OV-3, B16-F10 oAl 1ng/
e BEA] & 30% DLES] FEME BE MHEBERE LERARL
i1, A549 EolMe ZE MREBEOA FEHAE R U
ERIR] QiQItHTable 2-6). MMIEmHS FESH: ELIE RO
2, DNA supercoiling stateE MWECIZEN, HH, #HTO
initiation®] ) EEE F= DNA topoisomeraseQ] ¥t
Mol it RS ERESIHED, ols &Kol topoisomerase
poisono|2} il EC|PE topoisomerase®] #IHIEIO] MHBES
UOOTH Kk HEHEA ERE £ U0 BETPR o
= WEt FEY A BADL 7] dEolth B #RolA
£ Fig. 1014] LERD IS} Zo] DNARRE RS MERHS K&
4} supercoiled formQ@Z LIEPAII(L1), DNAo) topo-12 A2l|d}
HBR2 IF relaxed formO 2 SBTIQTHLI). olo] HGHA]
KGDTE EES #olAs BEKENOE BRO| B 05
IR Cm, relaxed formollA] supercoiled formQZ 50% BT
= BEQ ICs >125~250pg/ e Q& LIER} topo-19] ¥ #tk4ma
MR} ESIATHFig. 1). S-1800] BHEE UFE 0| 8¢ HimHK
BollAl= KGDTE 108/ &0 HETH & 8RE mME HEslH
dl, BSOS QI8 f8E Hms HERAE Bk BHE & 10
Holl Z#3) #@mold 280] 25 FELIIEIOEN 1839
MSTE VBN KM, KGDT RE#BES 2582, T/Ch(EFH)=
1229% 2 UEhJTH(Table 8). LIS O MMl I “RYOE T}
E gpbrol BElo] £ FERE BILAIHSEA FET7IA o]
27 stk oA EESA BREIL U S0 Hol 'R
OF, in vitrooll A& HEAFEENA A549 kol 3 W& HiE
fEAE, in vivoollAdl:= B16-BL6 EHE BiESH HUFO lung
colony FB% MHBWER X MKER B9} CAM assayE &S
MmEFK MEWERS FESIHCH A549 MBE 0|83 HARH
ol gt fEMIHE HILEA ERolAe 05mg/md LY
KGDT @04 40% LA L &S HiESI AREAE BRE
UEIIATHTable 7). B16-BL6 kS 018¢ Fifs@BMEolA]
£ KGDT #80] 13%9)] Mk IMHBIR (Table 9)7} LIENG
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ol nIA O E flEE MERORE WO i, BE ¥ & 8%
o B E ovdrl ekl it MEIERS HESINT ME
Frg EWER S BIEShs Eieh CAMS BRSO B4 3-4HK
ol £RE= WS\ E(ext raembryonic membrane) 24 EMM
FI T2 MEES Foio] ENE 4+ UolA] mERSH K
ol 8 Fe RTE wRsled BEs ZUE F#/HE1

=), & BEROAYE S 1000 270olA MR M
RE UERAN 20%9 MEMR HHBRE LERHJUTHTable
10, Fig. 2). Bl E9 RRE sl HY, MIKERERO] Fol
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