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Evidence-based Studies on Anticancer
of Chinese Herbs by Genomic
Medicine- Subproject 4. Studieson the
Anticancer Activity of Chinese Herbs:
Regulations of Angiogenesis and
Metastasisrelated Genes (2-2)

Kang Fang
National Taiwan Normal University

ABSTRACT

Aim:

For centuries, a lengthy list of Chinese traditioharb medicines has been
conventionally used in curing liver cancer. Effeetias they are, their comprehensive
action mechanisms remained not understood. Theecatien uncovered promises
good opportunity for developing novel and potentdiective aspect to improve
current liver cancer treatment. The purpose of Wosk is to find out the biological
activities as well as learning the relevant mectamiknowledge and recognize
metastatic inhibition potential from a panel of @se herbal medicine including
combined formula and single herb with an eye onsé¢hcapable of suppressing
angiogenesis and metastasis in hepatocarcinong tak genomic research using the
extracts of the available Chinese medicine herbghbuto provide in-depth
evidence-based information on those that are é@ffedn inhibiting growth and
blocking migration of cells. The work is expectedetxpand current scopes in treating
hepatocacinoma that are prevalent in populationgaivan and in the Southeastern
China.

M ethod:

Through hepatocarcinoma cells HepG2 and Huh7, wedothat Cyperus &
Perilla Formula ¢ #%7) and Coptis & Scute Combinatior; (& f%5 #) as well as
their corresponding single herb componepgsilla frutesens L .(¥% #& 3 ) and Coptis
chinensis FRANCH (5 :&) are effective in suppressing cell growth and giwa. in
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dose- and time-dependent magnners. As far as sfogieula herb medicines were
concerned, botRrunella wulgarisL. (% # ¥ ) andDioscorea bulbifera L. (5 #&) were
shown suppressing VEGF expressioherea®rucea javanica (*§ "%+ ) andSophora
tomentosa L. (5 %) reduced MMP-9 expression and its zymograpy.

Results & Discussion:

The work also provided evidence-based data ofrdditional herb medicines that
are vastly circulated within the Chinese populatiofhe mechanisms associated with
the inhibitory effect in cancer cell angiogenesiattprovided a good rationale for
future validation in animal models and developingrenliver cancer therapy.

Keywords: Chinese herb medicine, hepatocarcinonegastasis
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fL g\ %L:}%i ML R TR s L T o Had 2 M R 2. i 7] (Gomaeet
al., 2008) - ¥ " AR B P o B RR I“’f R he S R
BHEF AW BT EE R 3 ARS ”—Jﬂ% (Kim et al., 2008) -
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Bk A F e B Bt f e > B2 R L R
e P A R-E > 7R Koy 0% § (Wuetal,, 2007)> F]gt >
R FEaY B F me AT L R BRI E AR
Lo me5d m o™ Rt B i T 7’3“«353 F 7’”“‘@? e 75
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s B R e ¢ B EEris ih (L etal., 2008)
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nR e - 20 22 b (Denekamp, 1984 - & ihE 4 3 Iz
AT o gATA R % 43> ¥ (hypoxia) 2 #_3 x (ischemic)
Pl T (Mirzoevaet al., 2008) - w32+ € P L ot
4 £ #]+ (vascular endothelial growth factoVEGF) I #8317 d
Yoo Bl gp e b2 2SS (Byneetal, 2005 - g
moEitp L A4 - P i L ByE s g A “m’?é?%ia:f«? i 4
(proliferation) ~ # {7 (migration) > #7& 2 4~ #p e B & A7 i
7amre o LR 3¢ (extracellular matrix remodeling » &
2 avB3 integrin: & {5 2 2 tubedfrloop E I & g AR T
A - B k2w F A74 (Cristofanilliet al., 2002)
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4.5 F = - 1 (vessel co-option - 5.5 ¢ 2 = f& (vasculogenic
mimicry) - 6. 4# = x g #72 (lymphangiogenesis (Hillen et al.,
2007)c # ¢ » T APy FATAEZ LAY 0 K L gL wie
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growth factorr bFGF) & VEGF 4 g% » i 1t aap & fmve § 3% -
GO [0 b A AC AR B L dere B A ) A R
FoRBH . FREEHS R B8 S 2o § 9% (Paku,
1998) - @ w F 4 = g 2‘5‘_%%:} # 4r hypoxia-induced factordl
(HIF-1a) ~ MMP-2 ( matrix metalloproteinase-2VIMP-2) ~ MMP-9
2 VEGF i 714 1 5 #7% (Sunetal., 2007) -
(= )%+ (metastasiy Fs £
Hpme @S AL ZABRE Y- BRERHEE ER
(invasion) > gt prt 4 'wre (epithelial celly € £LM & g mre 2
Fend i Bpmie i BH DT em o 5= BIFEHES M F
(intravasation » B 'w?e 7w F &k 7 F P L8 TR E Lo
¥z BRFEAG % (extravasation o iz i FEE R me d Tk
g TARH: Fn R AT E B e AL LR
M (Jingetal., 2004) -
SN AT M R
(- )VEGF
VEGF &34y ) A mie 34 ~ i F 374 ~ % F 4 3 e ¥
i % (permeability) & i & - B A £ %3 o (Klagsbrun and
D'’Amore, 1996) - VEGF == B ¢ 4% : VEGF-A » placenta growth
factor (PGF)y VEGF-B - VEGF-C: VEGF-D 2 2 VEGF-E- # » +
Sl ¥ - VEGF A F(7 3~ exon)#t e = » VEGF mRNA
¢ 5d EFE M TR (alternative splicing> ¥4 = % 7 k£ ®2
MRNA- izt % | & ®2 mMRNA ¢ %4 (encode !} 7 F & & VEGF
g A e B 7| (Tischeret al., 1991; Houck et al., 1991,1992 -
VEGF-A * » 3 A & 2 ’f# : VEGF-A121 » VEGF-A145 -
VEGF-A165> VEGF-A1894r VEGF-A206> 2 ¥ 8.z £ & 5 7 7
B R 2 e%_VEGF-A165 ( Zachary and Gliki, 2001~ VEGF *t+ 4 ¥
S e s Eegllmie ok p B ol < £ Wi 5 - BBk
4 e g #72 o mitogen(Brownet al., 1997) - § VEGF-A %3
AFrFIPE 0 P g g A g ) ndk e ir e v < (Carmelietet al.,
1996) » VEGF-A> VEGF-B & fic] 5 # 4 & § B > %2 T
% (7 # 0 VEGF-CHr VEGF-D B 5 # = & 4 % F|F » &0 sk =
’ﬁ&ﬁ %t 4p B T T ) W7 R R s R R {8 A5 (Joukov et al.,
1998)- 3 4r VEGF ch& ¢ i€ w g o A P8 E# 4 % Ji(protrusive
activity) » VEGF {= VEGF receptorz & @:EA 3 g p L o R

W
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MeEds 4o Bkt § A % ehE & B 4¢(Drakeet al., 2000) -
(= )AF &£/ 3 p= (matrix metalloproteinase MMP )
B g A ES L o MMP i & 4 i & ¢ 4p B (McGowan
and Duffy> 2008)c MMP - 34 1 = & fig & hjv 24
( Amalinei et al., 2007) - # ¢ > MMP-9 4t Eﬁ? e PO Ee
(gelatinasg’ i & % imie *t LA A fRenb i) e 7 2R EH o
REEHERY Lo F8 2 (Tuetal., 2008) -
fofz e JLETA & d R B9 (collagen) ~ 3+ G2 (elastin) -
pE 3-v (glycoprotein) {39 % p& (proteoglycan = f& & = &~ +
a7 Pa:sy_f%‘z BE o LA A 53 F (Yurchenco and
Schittny, 1990 o § *&%; fm*e K Jn 3 "R A B E 0 &R R fRim e
PRF O FERFERYFOFT LS RN L F A8
(Fidleretal., 2002) - MMP *% iz fm¥e b ZLF 2 A R 387 B
Hrg iR @y o ¥ #p L9187 2 (Folbergetal., 1993) -
MMP 3% F i el 7a M ¥ R T R 7 g T F BB AR > 0
TE i d o BfEMMP $#iais 4 a8 RV MNE Y iL F’a wm oA e
FMMP i5% chi o 0 s ol & 274 o @ 234 ¥ £ & 72kDa
& 92kDa = @ % f= ( gelatinase) v & f & ]t+_ -0 fF
(metalloelastas}a’ v i A B E_MMP-2 = MMP-9 (> i gelatinase
B) » st P Mpsw 4 f2IV - VA A KK (basal lamina 2b-4 sk
WRE, /w\ﬁ*\/]lﬂ'] SRR E ~ Ea & 39 (fibronectin) - X
A eEga R R F ~ B F-v fr £ B 39 f5 (Tapiaet al., 2008)
MMP s f2 iy + 22 g% %/?«'Z»E‘*F’“ff e e Ik &é ° M
B A TR B R BN AR R eI Bl 2 B en TR B i
7 L gt 15 nie PB,_J\?A\){!’* (Tuetal., 2008) - & §_» & ?’*L"Lrp il
B nie  MMP kA R R, H & den ckfRpEE o et i
Frpr Al %o 39 3 pF R E 1 F1+ (urokinase-type plasminogen
activator UPA)» {e & 12 #8.; ¢ 4 &5 4 FE 15 & § 4p B (Grondahl
etal., 1993
(= )B-catenin
54 3ld g A4 ¢ iE VEGF & MMP-9/2 <14 3. > ~ VEGF
¢ & ] 4w on E-cadhering i v=ps % & ApL 1+ > # E-cadherin
Ripwre 2 e chd-d B B-catenin % & 4 '3 i (Esseret al.,
1998) » 11 4| B-cateninig » fwmz 7 o B &4 F]S Tcf/lLef % & 1
R MBS Y %3 (4o c-myc- cyclin D1) 2
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- ~mre R i

PR ERF RE R AE R 0 A R e (Hepatocellular
carcinoma HCC) HepG2(p53% # 4] )» Huh 7(p53 % % 4] » Y220C) ( Lin
et al.,, 1995)% Hep3B ~ %] % 3t Dulbecco's Modified Eagle Medium
(DMEM ) high glucose( Biosera> L0103/500) 2 % % * - & HepG2im*z
e R4 10%2 F i rs 2 g - (fetal bovine serum Nalgene) ~ 1%2-w /f
22 fe (nonessential amino acicHyclone> SH30238.01 ~ 100 units/ml5 #&
% (Penicillin) 2 100ug/ml 4&% % ( Streptomycin Invitrogen: 15140-122) .
& Huh 7 :moe g7 b b2 &% 5 7 sv 1%#k s=pé (L-glutamine 100
Invitrogen) ¢ » 1 37CIEE % 87 95%7F 5 /5%= 3 “p 2 &R A 8
& 2
= ~RNAZ B~

#-100-mmg & 4 + enim e > 12 PBS(phosphate buffered salin®.14 M
NaCl-> 2.7 mM KCI:> 1.5 mM KH,PQ, » 8.1 mM NgHPQ,) ;&% 2 =t » 4c »
Iml Trypsin~EDTA(T4174> Sigma) >t 3 8 T 5% 5404 o JaP-lm® {5 »
4e » 0.5 ml TRIzol(Invitrogen- 15596018 #£*+ 1.5mljk & 4« g iR & 353
B2 BFILEE > 4 r 05 Mg o REDS > T HEE AT 10440 & 4C
™ 12 10,000 rpmegs 15 4 4dfs 0 B P R KRR R D RTORLS F 0 4e » 0.5 ml
BPREBREEIE > W-20C# 8 4/ FF o £ 47C > 12 10,000 rprmeg <
15 & 45 0 # RNA 3o 3 ?}% RS Y R B x» Rk te 4~ 300ul
diethyllpyrocarbonate-treated water (DEPC,_;G)i(AMRESCO Solon’ OH) ~
30 ul 3M fix pe 4 (pH 4.6) 2 750ul 95%iFpit > iR & f6 B *v-80C k48 ¢ ik

304 48 0 B~ (s 0 A 4°C > 12 10,000 rpmeges 15 4 45 0 18+ 10Qul 70

%;f‘*ﬁ% (%% DEPC-HO) &4 g > & 4C™ » 2 10,000 rpmé.< 15 &
8875 0 LY KR 0 BN B Y 50U 20 4 4815 0 33 100pl DEPC- HO
# o 12 10ul 10 x DNase buffe 100 mM Tris-HCI pH8.0 50 mM NaCt 10
mM MgCl,; 10 mM CaC}) ~ 5 U DNase( Promega Madison,Wl 2 1 ul 10U
RNase inhibitor( Invitrogen; Gaithersburg, M »* 37°C -k iz i¥* ] 2] o
‘v » % §84% phenol/chloroform(1:1) /R & » k1 #% 10448 2 4CT >
B 154818 o Bt ikt » 01 BHMAEZ 3 MEE4 (pH 5.2) 2 25
B AE 2 95%FF > & 4C ™ > 12 10,000 rpmefres 15 4418 o oE b R R
se o~ 100ul 70%,;3*—]%%t (2> DEPC- HO)» R & {2 5 »-80C~* ik 2 > 30
Mg o B~ 2 4°CT 0 12 10,000 rpmeges 15 4 4w ts 0 BE F KR o BN
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dh MY Gc% 20448 0 A E (9 30u) HDEPC- HO ¢ T g Bt &
260 nmex sk & T B 0 £ 1B~ 1 ug RNA* 0.690% 7 T 4 # 4 RNA = 5[
o 3 -20C -

=~k ﬁﬁ‘?&@ﬁ#%%ﬁ &

#-1 ug total RNA* DEPC-HO #-# 4 ### 2 12.5 ul » 4c » 200 ng
random hexamer primérPromega Madison,WI) » 4c#1 3 70C » 5 # 45 =
T Ak oo #F4e ~ 4l 5 x reverse transcriptase buffef 250 mM Tris-HCI
pH 8.3; 375 mM KCI; 15 mM MgCb ; 50 mM DTT) ~ 250 nM dNTP- 1 ul 18
U recombinant RNase inhibiter 1 pul 100 U MMLV reverse transcriptase

(Invitrogen:; Gaithersburg MD ) iR £353 » # 8 * 37C g% 1] pF > 1
€77 CDNA e14 S L 443 95C » 5 A 41 i% )k CDNA ihg & F Jiy > e
kP& 3 1-20C -

f1* PCR=> ;%2 <~ GAPDH 2 2 MMP-9 # £ % £ > B~ 2 yl cDNA “¢
» 2.5l 10 x buffer (10 mM Tris-HCI pH 8.8; 500 mM KCI; 1.2 mM Mggl
1% Triton-100) > 14.5ul 2 5+ -k ~2 Wl 5 mM dNTP~ 2 yul GAPDH 31+

(5-ACGGATTTGGTCGTATTGGG-3' ; 5'- TGATTTTGGAGGGATCTGC
-3 ) » MMP-9 351 3+ ( 5-CGGAGCACGGAGACGGGTAT-3'; b5'-
TGAAGGGGAAGACGCACAGC -3’ (Chunget al., 2004) -

41 * TaqDNA polymeraset 7 PCR> ~ £ 47 @]l GAPDH £ * £ - 2 &
FEiBAR he™ T F RR &AL OSC#F 54480 L3 95CETH - FE
A fRF R (denature 1 ~ 48 > 2 (i 7 59C v+ 40 #4k& F &

(annealing ; % = FF & P>t 72Ci8 {7 50§52« ¥ F Ji (extension » 4o pt
TRV IMFEF L 35BF > iS4 T2CuE W F 5 4818 > 3t 8C
0k F O o GAPDH 2z« e B 5 256 bpr MMP-9 #c < en ¥ £ 5 537bp> 14
6% polyacrylamides i » 1 PCRA $ -

L A DA &

#1x10mee £ 60mmEzE e ® o k2 Er ¢ gus i vl",f 14
PBS&%‘J%:& =% 0 4e ~ B0l RIPA % f3% fi=e (50 mM> Tris pH 8.0> 150 mM
NaCl> 10 mM EDTA> 1 % NP-40- 0.1% SDS 1 mM PMSF> 10 pg/ml
aprotinin> 0.5% sodium deoxycholatel% triton X-100- 10ug/ml leupeptin’
20mM sodiumphosphatepH 7.0)» JE £353 {8 > * 4] ) BB H o N mbe
#T 4CT o B 12,0008 0 1) RS 0 Bt iR T m e Bed T o

45 Bradford ;2 » k€ FERP|TF BT e g FER - A%
T A FER (6255 125> 175° 250 2 500 pg/ml) 2 #a2 w F6 3
v (bovine serum albumin, BSAH: & 45 5- 8 »+p 7 295uL 39 B 4 &
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( PIERCE protein assay dye reagent 96-well plate? - ztiBlk B 2. o -
0 ORGSR 4~ R AE Y 96-well plate o r0u e R (microplate
readen B & k£ 590 nm2_ T iE o vt H 595 nmz G- B E & ok g
sk R o d B E A FIER (6250 12552500 5000 1,0002 2,000pg/ml)
2. BSARE s o T8 s — R fd S ﬁwﬁﬁ* 25 (r'>0.95
TR ) o MpTRE R 2 dme Fov TR SAOTRIEF e R R VIR R
¥y “f’ EIRR o
El = gi# 2 (westernblo} #ipls ¥ 374 3 & 73

NE G A FE  me R AR
MMP-9 - B-catenin? VEGF % p i 7|3 e 3235 » w2 i

= 1/100% 1/50 & ﬁrﬁé@‘*’ (8 w3 2448 2 72 /] P&

ZRoORL PBS,F ENC R RN D f@fkmﬁ &k ok-lmizte » § £ RIPA
A g e 3 fats @ * e B~ BBT 575 (3 f27% > = 4CT 1 12,000
romégs 30448 0 P T e kv FEPR AN AU TR 0 HAe R
iz ?ﬁ*‘v\ £is %13 30-20C -

(- )% a
10% separating geB0% acrylamide( Sigma> A3574-100ML) -
ddH20: 1.5M Tris-HCI-> pH8.8 (AMRESCO- J831) - 10% SDS:
10% APS ( Research Organie9530A-1)  TEMED (AMRESCO:
0761) % 5% stacking gel (30% acrylamide ddH,O - 0.5M Tris-
HCI > pH6.8( AMRESCO:- J832) > 10% SDS 10% APS ( Research
Organics, 9530A-1 ° TEMED -
(Z)R AR
B~ 20 pg F-v e » fR &% R (3xsample buffer 350mM
Tris-HCI > pH 8.8; 12% SDS; 0.02% bromophenol blue 35%
glycerol ; 30% B-mercaptoethanol i v 95C & 5 &~ 45 > % »
Stacking geb 12 % B 50 R4Fig 7 304~ 45 > £ KT RA I 120
REFLEBEFTAI0L 4 -
(Z)LE R4
w2 transfer unit 8 (HOEFER; Amersham Pharmacja®t & z_
TR A5 RF 45 s &t 0 BP9 Fd BAES DA G e
( nitrocellulose blotting membraneBioScience {& » #5321 ¥ %
;¢ »* blocking solution(5% skim milk in PBS-T > >t 38 T is% 1
| PFis > 11 PBS-T(PBS -0.5%Tween-2D7F % 2 = » 4 » 1: 3,000
ﬁrf - Sl o 4°CT v 18- 3k PFis > 11 PBS- T’F 3% T
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fe~ 10 2,0004Ff e gkl TR T IR 1) pFis > 1 PBS-T
Fi% 3= > B 184 ~ Immobilon™ Western Chemiluminescent HRP
Substrate ( Millipore ) =z # % ( Immobilon™ Western
Chemiluminescent HRP Substratauminol reagent 50QL + Peroxide
solution 50QL ) #Fk (¥% 5 44518 » 124 % &k (Fuji » LAS-3000)
B o
v ¢ T EA S A H S Sk R
d GMP # fide i 45> P F 2 H 2 PR - o
=~ imve e (MTT assay £ 4 45
#-1 x 10 mre 12 % >t 96-well ihit 43 p > FE 32 % & w2 PRV 1S > 4o
MR RRZY XEERR > N2 ARLRAFRY XY FL 11000
1/500~ 1/100~1/504= 1/20 % ()& & S & & » %] 5 1-2~10~20~50 mg/mL-
v i34 F AN 5 1 05-1.1-54-10.1-25.2; @4 % 5 0103~
1.4~2.7-6.8; ¥ FEA 4 5 10340622957~ 143 mg/mL) > 32 % 24~
48 % 72 -] pFis » 4c ~ 5 ul 3- (4,5-dimethyl thiazol-2-y) -2,5-diphenyl-
tetrazolium bromidg MTT : 5mg/mL in PBS Sigma> M2128) » % 37C »
B3 ) BFo B3t E PN R R ] £ 4 » 100l dimethyl sulfoxidg DMSO »
Sigmay D5879) i% & » 41 * ODg7o Pl £ Bk 5 > T 12 A 4 » 'm¥2 7 4r DMSO
Gt E v AR E o
s Lgdrdlk R (ICs0) 3+ %
ddmie 3 A S a4 @Rt Lo MBIt iR e M KT
AP AN (rP>095 2 F 4% ) - Ed > 3 e B L S 4T
L fcimie AT BE (509 ) mor N s B R IEE R H B L g
FIER c BN AARPERERN > 2 P #EFH2 ICoi R o
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