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Abstract

Study on Antitumor Activity and Antimetastatic Effects
of Bruceae Fructus(BF)

Lee Dong-~hoon - Kim Sung-hoon* + Kim Dong-hee

Dept. of Oriental Medicine Pathology, College of Oriental Medicine, Daejeon University
* Dept. of Oncology, Graduate School of East-West Medical Science, Kyunghee University

To evaluate the antitumor activity and antimetastatic effects of Bruceae Fructus(BF), studies

were done experimentally.

The results were obtained as follows :

1. In cytotoxicity against AS549, SK-MEL-2, MCF-7 and XF498 cell concentration inhibiting cell
growth up to below 50% of control was recognized at 25¢g/m¢ of BF. Also BF inhibited cell
growth up to below 50% of control against HCTI15 cell at 125ug/mé, so it showed stronger
cytotoxicity against HCT15 cell than another cancer cell.

2. In Inhibitory effect on activity of DNA topoisomerase~ I, the ICs was shown 10-50ue/mé of BF.

3. The T/C% was 143.4 in BF treated group in 5-180 bearing ICR mice.

4, The concentration inhibiting adhesion of A549 and SK-OV-3 to complex extracellular matrix up
to below 30% of control was recognized at lug/m¢ of BF.

5. In pumonary colonization assay, a number of colonies in the lungs were decreased significantly
in BF treated group as compared with control group.

These results suggested that BF extracts might be usefully applied for preventicn and treatment

of cancer.
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2 AKHEXER WEERRAHN WXR F10E 2R

M REIR B FEE Bild B2 BR TR
= #i48 uot o,
WRETT fhol ®E3, #A, HE Rda, B
BEslE Hekel slo] MEBMA, BHF, KBH, &
%, R, M, RIE O 5 BRentY
WETE URY BAMEREY BB = @6
HAM wREGSH, Bt EEEIE AR FR
& BEUTE HEFY B #E5759 gy,
o5 FE HWHMe T2 Bl DNA, RNA
Y A MEE B¢ MESH O (FH, B
el BREER L REKE BES 39 FR F
A 5oz EHAET
A F REE HEHEUT FH ABHE &
F&tr] st B BERAN T2 BB ETE,
R, B8, RS EPVE EWE 5o EA=HE
EaEEEY WETY NMEBYWREE BEND
2 st
nA 121402 ¥K PR HEoZ 6/ M
$§ MRS, A9, SK-OV-3 e W% H
1-¥EM, DNA topoisomerase- I #&¥E HEIfEH,
sarcoma 180°] W& 4 HERE 9L FEE M
#4048 Al (pulmonary colonization assay) %2 %
st R HrkelAd HEHIE #RT =
2=y 2WAZ HEASES B LR HRE
s 22 gt

0n.g® &
1. # 8
IO K
e Kt 4599l ICR(International Cancer
Research, U.S.A), C57BL/6 4#E BELBHRE
Froll A ftiadol EER ¥ H 7 EREDE(E A
247, HUAE Co) o BE F839 #estn
FiE 2212CE A4 Mrstus 2 H8K KEWE
B EEAZ % RER ERASHUC

2) B o

A FEHo) AT BIE T (Bruceae Fructus @ BF)

(] Prescription of Bruceae Fructus(BF)

MR £ 8 4 &g
BRE T Bruceae Fructus 200
3 HE U B
(1) & 8

HEE2 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, EDTA,
agaroses, sodium dodecyl sulfate (SDS), trypsin-
EDTA, anti-biotic(penicilin 10" U/mé, streptomycine
10 mg/m¢, amphotericin B 25 ug/mf), sodium
hydroxide, formaldehyde, lysophosphatidic acid,
trypan blue, phenol red, sodium azide %
isopropancl %<& Sigma it 5, ethanol, HCI&
Merck %, sodium bicarbonatet™ Gibco Wit 3
#, acetic acid¥ Glicial it 8 &, DNA
topoisomerase-!, pBR322 DNA¥ Takara it $&
& WAsIH e, 7lEl —i ML B RBEES
ERstA )

(2) #% 28

Ba8= CO» incubator(Forma scientific model:
3546 S/N. U.S.A), clean bench(Vision scientific
Co., KMC-14001. Korea), centrifuge(Beckman Co.,
GS-6R. U.8.A), inverted microscope (Nikon Co.,
Japan), bright microscope(UFX~DX, Nikon, Japan),
ELISA-reader(Emax, U.5.A), rotary vaccum
evaporator (Biichi 461, Switzerland), autoclave
(Sanyo, Japan), micro-pipet(Gilson, France), titer
plate shaker(Labline Inst, U.S.A), camera (601S,
Nikon, Japan), vaccum pump(Biichi Vac V-500,
Switzerland), freeze dryer(Eyela, FDU-540, Japan),
Mupid-21, U.S.A), pipet aid(Falcon, U.S.A),
shaking incubator(Intron, korea), vortex mix
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(KMC-1300V), pH meter(Corning, U.S.A), deep
freezer(Sanyo, MDF-US0V, Japan) ¥& A%
e},

2. H &

D) #Exe] sl

LEE® WETFBF) 200g RS &% ARRE
o] Wi K@K 1500mis A W& o 3%
M B mEs WAY WEE rotary vaccum
evaporator (Biichi 461)e1A MEE Bz, o
round flaskE -70TC deep freezer (Sanyo, Japan)
ol A 24KFM T KBSl freeze dryer(Evels,
Japan)® 126 M-S R4S WARElo 15.2g9 BXE
dof, oz BiEElo FRSAT. B K
e 4AHAEKY BRAA Ao, #ik
Bt EEEAIoE= RPMI 1640 free medium©ll ¥
Al#H syringe filter(0.22m, Falcon)2 M@ty {#
sk ot

2) B B%

st WEANME LS SK-0V-3
(ATCC HTB 77) i, MCF-7(ATCC CCL
HTB-22) #.BEE 58 FHIED, —K B2
= AB49(ATCC CCL185) HiifrE, SK-MEL-2
{ATCC HTB-68) mEi@d:, XF4B Bérr, HCT-15
(ATCC CCL225) Xk %-& RSt
olg9 HMEWES EF L-glutamine®] HEE
RPMI 1640%5#ic) 56C F=olA 3083 il sty
TEHAEAIR] fetal bovine serum(FBS)E 10% &
&8 3 1% H4EM(penicillin-G 108 units/strepto-
mycin 100mg) 9} NaHCO; 2g-% Finsle §ligsict.

3 HfE B HE \EE BT

B SK-OV-3, MCF-7, —#& & AB49
SK-MEL-2, XF498 % HCT-15 @&l ¥3 #
i RIEe 19803 EES BRI A
gel in vitro i BEHEE RES7] A8k
B3 ¥ sulforhodamine- B(SRB) assay'®&
gt AdiF ol MRES WE EAI
¢18t]  trypsin-EDTABKSE MEHOZYE

SREA 73, 96-well flat-bottom microplate
(Falcon)oll well3 fAmR7t 2x10707) HEg #
F et vk

58 BIEEL CO; incubatoriel A 24417 5
®ated Wi ol MFAID F, A549, SK-OV-3,
SK-MEL-2, XF498, HCT-15 fiae 25, 125,
6.25ug/mL 2, MCF-7+ 100, 10, 1, Olug/m 2 HE
¥ K BEES 24 @it Eolsie wellol
Zkzh 200pe¥ golFol thAl 48417 Bt KRS
ot

i 7tetz] Add 0.2 filter® W@ K
Biel EE WBE MUY #W A 484
b EEEel Y ¥, 4 welld] medium& HKEs
i, 10% trichloroacetic acid(TCA)E welld 100
WY 7HEke] 4T M 142 F< BEstd s
€ plate®] wig "ol YA AT Ml Al
v ¥ plate® BRE 5~63] #std dol e
TCABKE &3] Kxstn BldAM 2 E7]
7t (EE EEAZACY. 813 EBgE platers
welld 20042 1% acetic acid B®l 04% SRB
€ =59 Re BES Jrelo 30830 MEE e
&1 thAl 1% acetic acid BW O =2 5~63] ik
st i #&slx 22 SRBE BRESAC
pEd cel platege A FRAA BEAZ
%, HEH¥ 9 OD.(optical density) el 520nmel
A 08~10AEEE) 3ol HEE —EFe 10mM
TrisZ2 REREES F w9 d of 520nmolA 0.
8~10AF3E) &€& ddth & Eisqd oF
gy MEE FME7] Hsd MRy AEL
#< 7tE W MER(T2)S 8ol B 3iA
%€ medium$ 7}sted 48A1ZHEQ HENS HY
AR C) 2 & RES BH A LA BR
e do MERT §& RESATHScheme 1).
thgo] Ao AN HMEK F=E AT
% #F, TzzT 91 A%dE (T-T2)/(C-Tz)x100
o EReE HESIYL, Tz<T < HA$de
(T-T2)/Tzx1008] BKoZ FHHEsoH, o«
A HEY FEEZRE lotus program® data
regression WHES FIASI o B KE
& 50% Mlste MES 50% effective dose
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(EDso)3t-& FEs 2 el @IEEHE =8
skt EDso#l & HRB S 50% K¥EoZ &
e KBS MElste R BE(w/MZE F
ol X, EEMIIMBIFAY NCI(National Cancer
Institute, U.S.A) manual®] 7ol meba] RES
At EEFre £ BES U} HEXR Y%E
&3 o] HESIAT

Y(%) =[(T-C0)/(C-C0)1 x 100
ol T = EEaF¥Q] 48R 2B T A celly/md)

C = Aakre] 4R AR A5 AR cells/md)

CO = %% thIER Ty HEIERK (cells/me)
£4 BE YO Logld dose® MA{Ls
3 oEE 3 Ao odtd EEEE T o
o &£ RES diste] HES Y(%)gel ¥
50%%.7F oW HEEHS WA

N+ ZXi- YD - (ZXi) - (ZYD)

B = slope =
N+ Z(Xif - (TXi)?
2Yi ZXi
A = intercept = —— - B ——
N N

o] wj, N=number of points selected
[< number of dose level & > 2]
Xi
Yi

i

log dose i
growth ratio calculated dose i

H

o714 T 71&7|% YIAE FAStY EER&
Y = A+ BX & ds1ev o EIEFHE 7] &7 %
Y5 2RH EDsodt® HESIATH

50 = A + B(logi EDs)

logio EDs = (50 ~ A)/B

EDso = 10 “***P®ug/me

NCI manuald) ©29W B8 FH MY
Hm A 20ug/mt LT, A 4¥ dug/mé
UTY 2% #i8 el bz #4981 o,

SK-OV-3, MCF-7, A549,
SK-MEL-~2, XF498, HCT-15

|

| Plate cells in 96 well plate(2x 10°cells/well) |
l incubation for 24 hrs

| Change medium(10% FBS) |
I

I Add BF |
l incubation for 48 hrs

| Add SRB |

|

H Measure the absorbance at 520nm H

Scheme 1. The experimental scheme for cytotoxicity
of BF on SK-QV-~3, MCF~7, A549, SK-MEL-2,
XF468 and HCT-15 cells

4) DNA topoisomerase~ [ assay

wego)l FAH¥Y DNA topoisomerase- 1 £ Calf
thymusell A #2388 2 eln, pBR 322 DNA® E.coli
2] 222 Takara shuzo Co., LTD.ftolA BEA &
Ratgen, topoisomerases] ICogh& WiEsH7] 9
3} relaxation assay® WS Topo- I &2
WEe Liust Millers) HeE*ol @@l %, 50mM
MgClz, 05mM dithiothreitol, 5mM Spermidine,
0.01% Bovine serum album, 0.5 pg pBR 322 DNA
o} BR(uniT et 8 KEwS 20wt HA
A% HERFeZ BRY HHE mtdd & BE
We 20umEA & Ae HEHRE o o8& 3
TColA  300H #HESAT KEL 2% SDS
(sodium dodecylsulfate), 20% glycerol R 0.05%
bromophenol blueE G&3H: BE 58 Hmslo]
S #EAFa, ¥ TBE running buffer
(50mM Tris-base, 50mM boric acid, 2.5mM
EDTAZ =AW 1% agarose geldl A7] 95 &
% ¥ agarose geld 05ug/mle ethidium bromide
BAollA 1A B B, FAR TAM ARE
He 3L scannerd AHR-3te] WEHEE WEAT o
W topo- 1€ 1 unit® 37CeA 30830 WA
"] super coiled pBR 322 DNAE 100% relaxation
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WETA FBEE R AWNE JR WY FE S

< RS MR S BRI

5) S-180 M) BI £FEL WE

ICR nb9-209] kRl 7HR #HBE sarcoma
180 M8 foke €7 Held WEE H4EHA
BAE 718 1500 rpme 2 S0 L SEEstd]
e Eme oY SR MR Ewe
HREE £HEAHKA BEAA oA EOLoEESA
LBES BRES & EAE FAXE BOAIL
sarcoma 180 flE%E Wt H—% HELz2
33 BT #% hemacytometer2 Ao} 107cells/mé
o BREZ HEE Bl BiEKE WED o B
®e 01me% MEEEMC] BiESATH B % 248F
MEE & RS svlel2 REst

Ae £EAHKE BEAMNA BFT 18.7ms/20g 9
BEE 02nd £02 1083 #Hl HEsI,
HEwd s RES £HABAKRE RRESIAY.
HEF(T/C%)E FBRIDEFRET(NCD protocol ol
Z2re R wat qHEsd

6) AB49, SK-OV-3 #lie] WHF HILFR RE
A549, SK-OV-3 #HE cell culture dishel
monolayer® AEEE Fi BEE BEsHA
71 9ch. BMEE 10% FBSE #BEid wixjo] &
&AIA 06 well plated] 2 wellol 100u8 4 7+
(5x10%ells/well) ¥ 100, 10, lug/mé WES] ¥
€ 59 WA 100mE 7HEar 5% COq, 37T oA
R AT AN F BEREE BREATIL Bwell
plated] Bl92 2% FBSZ Y T8 24413 &
#A ) F SRBEEO) 9fsdte] uigd o] SlE B
HEE BRI

7) B16-F109] )% pulmonary colonization BIE?
In vitrooll A A% B16-FI0(ATCC CRC
6322) WIS HEo) AMESIATE AdFY €l
5 #WiaE< B A7 #s8td, trypsin
-EDTABH R FAHe2RE HAA HBSS
BEoE Mgt 2x10%ells/mol HEE
HEEE HEATH 18~20g2) C57BL/6S itk
B 02m-S BEIE FHSAT BES BI6-F10

BEBE BEY % 24A7 29 14 134 10mg
/20g/day el BE¥E SEAWMKA 5 4CoA =
BatE A, 1093 WY zonde® FEASY BRo &
BHatth BmBE 149 T WHERETE HEAL
g BAMRS S Mol MBE WA colonyBE H
& v

M B % EE

1 B8 B B3 AaEl

HA MR AS49 Mo HE EhBEMe &
¥ BRE KFHLE JExo, 250u/mie BE
M= 5% 7t7he S MEEtel JEerdd
(Table 1). °l#&& #£R+= BI6~-F109 9%
pulmonary colonization WA JERG HEHEQL
T MRS WEEE BER, K BB g &
BEwede ¢ 4 U ®2¥ #HY K25y i
gt B W ol wig ¥ MHEBHLR, X
HE7 AEBO R FHEBSY, B Bt 9
3 AQAE AEY Wa7t ot £HFERY B
B W mdle] tiy B R Jed BR
s} o] @itsted BY v HEHUE BRE
FEY e,

SK~-MEL-2, MCF-7% XF498 ko] o3 #fa
BT AS49 et BLIEA 250u/me o] WA
AHE 50% 7H7he FE MilaEtEol JellT
(Table 3, 4, 6).

T3 HCTIS el distdMe 125u/me WE
HE jmiaEkel el B BES P BEREW
o2 el n(Table 5), SK-QV-3 &ixel o &
AME ZE BREANAM HEHEJE EFE7T e
2] e¥skeTable 2).

vl & SK-OV-3 el M e fMiasitol Veh A
AT, 2RO R 250u/m DALY BECAM
HE KRR B o FEE e KR =2
Hol A Fele] miaEtol AAHIUT ob&d
B Fi Bh R OB 8ol o@ fusEs
FH BRS LKA B o, #e WEEME A
Ryl B e ASE ¢ F Ut
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Table 1. Cytotoxic Effect of BF on A549 Cells

Table 6. Cytotoxic Effect of BF on MCF-7

Conc.(ug/mé) Percent of control Cells
Control 100 Conc. (ug/md) Percent of control
6.25 94.50 Control
12.5 6.25
25.0 125
2

30% LAt fasse Jvebd RE

Table 2. Cytotoxic Effect of BF on SK-QV-3

Cells
Conc.(ug/mé) Percent of control
Control 100
6.25 91.89
125 100.80
25.0 93.73

Table 3. Cytotoxic Effect of BF on SK-MEL-2

Cells
Conc. (ug/mé) Percent of control
Control 100
6.25 86.87
125 81.33
250

Table 4. Cytotoxic Effect of BF on XF493 Cells

Conc.(ug/mé) Percent of control
Control 100
6.25 97.22
125 80,79
25.0

Table 5. Cytotoxic Effect of BF on HCT15 Cells

Conc.(ug/mb) Percent of control
Control 100
6.25 108
125
250

2. DNA topoisomerase- [ #&¥: 0% R
Topoisomeraset DNAolA doju: #HHR, HH,
Bl Ay BEE vAE X o%
o MIIBE Mk, HUBH MR &7V gor
A BORE HREN MES BEsed o, #E
HEo® MAET Ut

X KEAME 7G5 E dA e BE REY
#F, DNATHE M2 WERYS 5% supercoiled
form2.2 YEs, DNAC topo-18 A3 $IR
B 2% relexd forme 2 @M= glc)

olof ®ls} BF #EBS 10-50u/mee] WA
50% o]4 relexd forme Z el #e ottt
(Table 7). o] Z& R AN HHEY KEZP
i HEMR ZRE B % WH SEE B3
ot AMY R olFold & U HoeR
Bk g

Table 7. Inhibitory Effect of BF on Activity of

DNA Topo-l
Group ICso( ug/me)
BF 10-50ug/m

3. 5-180°] BiEE Mo L7 vAE HE
S-180°] BiEE Ao 109 LN WEF #
BE BmE AEsAd v, WAELR A% &
B Eme HERME B B #% 109 &
A Bmeted 1590 2% UL, WREY
MST+ 14509, BF #E#EBS 20804 &, T/C(%)
£ 1434%2 et ti(Table 8). ol 140%71 9
v ATFRE BRHC TET Y RE BRE,
B ol Mg Qo MEY HA 8 A2 B
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WET S FmEE W ARNB NR WY HE 7

e 2o FAAY BE FET F F o] Fo
ok sHAAR, & WE HRVE 7VELRE £ U,
5 & & el MEAT —EREUTI 2 R
W HiEe % Bt B UE4A ¥EE ¢
T ST

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

Group Ng. of MST T/C
animals (day) (%)
Control 10 14.50 100
BF 10 20.80 1434
MST of sample
T/C (%64 : X 100

MST of control

4. A549, SK-OV-3 fBfel MiFiELE R

Wys Bt EF Beoz, BmEEY dRE
o] #go] o8 FETEA Hed, —HHQd HE
B AA HEi7 BaEBo s ’Es: B
123 olol FEGE MM BE&RE 2% B
Ee] ERE FASE FenEol KROMRK
ot 2o

A EegoN e B KWz 9A e #Hl
slef AWAR Jeus M EEe] WE R 8
B AR U x kel BES FMEI A
of WEERA MEFHE RN A KES
‘R

HE e Ad A549, SK-OV-3 Mg FIA
st mEMBRES FHESAEC, 2F lug/m ol
o Mgl BBl vt 30% ol el HFHE
L% R E Yepd o2 (Table 9, 10), W& WHE
e olg WS REAAM HEHLE HRE e
Atk ol & e el BEARRES HF
9 ER BRAN MEMOR HFE HikdE R
oz #FHEF0, olg BAE HAFAUFT At
%3 E—- MR WS T MO MR
o] HEY Hog BT

Table 9. Inhibitory: Effect of BF on Cell Adhesion
of A549 Cells to Complex Extracellular

Matrix
Percent of control
Conc.(ug/nk) A5
Control 100+0.02
1
10
100

30% ol MiFHIE HRE YEY BE

Table 10. Inhibitary Effect of BF on Cell Adhesion
of SK-QV-3 Cells to Complex Extra-
cellular Matrix

Percent of control

Cone.(ug/me)

Ceontrol
1
10
100

5. B16-F10° €% pulmonary colonization #4] %R

Pulmonary colonization assayelAe HRES
55.42+3.2670¢] colony 7} BZ&E &4, BF &
HES 2066158472 e} AEMUT FiEE
el MmEIES el At Table 11, Fig. 1.

Table 11, Inhibitory Effect of BF on Lung in
C57BL/6 Injected i.v. with B16-F10 Cell

Group.  No, of animals NO. of colonies
Control 10 55.42*3.26
BF 10 29,66 £ 5,84#%x*

Control ! Saline treated group

BF : BF(10mg/20g/day) treated group

* | Statistically significant value compared with
control data

(x © P<0.05, ** @ P<0.01, *x* : P<0.001)
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Control

BF
Fig 1. Inhibitory effect of BF of lung colonies
in C57BL/6 injected i.v. with B16-F10 cell.
Control : Saline treated group
BF : BF(10mg/20g/day) treated group

V. & &

WETS MEFKEE BHRs7] $8ld 6/ &

Kol B3 B, AS49, SK-OV-3 ®itel i

¥ {HILfEH, DNA topoisomerase- [ & HI%IfE

A, sarcoma 1809 #3$ 4REER L M

& #%IYE A (pulmonary colonization assay) §&

FEstd 39 2 BRE AUk

1. AB49, SK-MEL-2, MCF~7, XF498 @&kl o
§ MEEEL 250u/mes] BEANME 50% 7t
7 7% faiamEttel Yehdi/la, %3] HCTIS
Firel tistd e 713 23 ElEEeS Ve
Witk

2. DNA topoisomerase~ 1 assayo]A & 10~-50ug/
me 2] 1Cso& VEFIATE
3. 5-180% FIA% HiG B EEoAE 1434%9¢]
T/C%& “epRATE
4. AR89, SK-0V-3 o] dig MM Eia
Ry lug/mé ol el @E A WRE ] v 3lo
309 eldel MiF HILMWEE VR
Pulmonary colonization assayol] Al ¥ BE o
v}8te] colony WLl ol FEHUT WAL E
e
Llbel KRE HFadd 29, BET WK
& B HI BN A3 Mt
34 e MiasAEES ME 2 BB BB
R fFRe R FBEKRC] EEEC nebA
% F AT WE 2FE Eid HaMde B
B BEDS diEol, ol HHE STF4mEM K
Bl M Zlo] 9le WA olFodE F U He
2 Exg.

v

2% XK

L w3 @ RekitEBmsk el FREgEC] B3
P90, KHEABR KBEE, 2000,

2. 94 REMBE PUREEI REREE
ol B B, KBEABE KB, 2000,

3 ol¥F . REBREMEAC FUEEES &E
WEFA v Bl KEXBER KB 2000.
4. AT ¢ WREEAY MBS gl &
e, KHKERRE EAMR, 2000.

5 olgd @ AUHEEY fEB 3 SEgiEd
TR B, KEKEBER ABE, 2000.

6. Aol @ ARusle] HEBY REgEd B
Hee, KEABR KB, 2000,
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B FEE [ JUE $ AERR BETEH] v
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9. A% PERAGIRERY LEBAHTERE
kel HEBHEY cyclophosphamideo] 2] %
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