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Number: CCMP96-RD-204

Evidenced-base Studies on Anticancer
of Chinese Herbs by Genomic
Medicine-subproject 2, Studieson the
Anticancer Activity of Chinese Herbs:
Regulation of Growth Factors-related
Genes (2-2)

Wu, Yang-Chang
Kaohsiung Medical University

ABSTRACT

Aim:

Hepatocellular carcinoma (HCC) is one of the masiimon malignancies in
Taiwan. The traditional Chinese herbal formulatiased for the treatment of liver
diseases may provide a valuable resource for theodery of novel therapeutics of
HCC. In a preliminary study, Dr. Lin has identifi€¥ genes which are abnormally
expressed in HCC. Based on the finding, we havectsd 60 herbs and complex
formulations from classical Chinese pharmacopoed &aiwanese herb books, and

we are planning to test these herb extracts far #dritumor effects on human liver
cancer cell lines and in cancer animal models.

M ethod:

The effects of herb extracts on cell proliferataord cytotoxicity were determined
by MTT assay. We also examined the effects of hettracts on cell cycle and
apoptosis by using flow cytometry and Western bltte effective herb extracts were
further subjected to chromatography to isolate tlmnstituents. The chemical
structures of the pure compounds were identifiedNBR and IR. Finally, the pure
compounds were subjected to the bioassay to determvhich compounds were
responsible to the anticancer effect of the hetlaets.
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Results:

We have tested six Chinese herbs for their cytoityxand anti-proliferative effect
on the human liver cancer HepG2 and Hep3B cellsodgrthem, Sword Brake Fern
(SBF) exerted more potent antitumor effect in th& TMassay. HepG2 cells treated
with the SBF extract resulted in cell cycle arrastG2/M phase and the induction of
caspase-dependent apoptosis. In this study, 10mamds have been isolated from the
SBF extract and identified for their chemical stume. Among these compounds,
kaempferol 3-Qu-L-rhamnoside-7-G-D-glucopyranoside (KRG) represents one of
the major active constituent.

Conclusion:

Our results suggest that SBF extract and KRG Hhaeegotential to be developed
as new drugs for cancer treatment.

Keywords: Hepatocellular carcinoma, Chinese hegbspmics
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V, step and hold, 3 h, giving a total of 16000-\\BF & & & =
i& 7 second-dimensional electrophoresis

2D SDS-PAGE % = # » i /411 SDS-PAGE:& {7 » i *
£_12% wiv separation ge¥- First dimension IPG gel strips **
the second dimension vertical gels (£618 x 0.01 cm) g
% £ * 0.5% agarosét™ > “c » running buffer (0.025 M Tris
base, 0.192 M glycine, 0.1% w/v SDS, pH 8i3)% (condition:
constant voltage of 70 V for 0.5 h, and 120 V f@ H)- = =
SDS-PAGE/{s - #-separation gel$ * silver stainingég 3 - B
+ gk Image Master 2D Platinugk #8 4 47 -

77



PEEEE (RTR) F-0 S
S~ BRI

- ~meF M E e 4 R e
t+_MTT assay® > AL B FH R LT mERK K
Lite 3+ o r@&a_‘"‘mLﬂ-*ﬂ;‘J‘/\ $ g oz HepG22 Hep3Biim®e & |
%@if?'}?'lai‘ ok - Bor o L T2/ FES T Gl I HEESEL BB
ERTHA NI ReEL LR X«P—g e » H s 4 A X EIXB515Y e
ApFptme A Lo B X UG EBET S BRLIEF > TR AP
%ﬁp%&*IAA'A@ﬁfa,Qyﬁﬁﬁaﬁﬁ:%#oqﬁ@&
ok FE 4 HpG2 ¢ Hep3B (124 £ #r|7 I1Cso 47 17(3.6 mg/ml vs. 3.8
mg/ml) > ¢ ** HepG2ZE 3 wild type p5S3: @ Hep3BR| & 7 mutant pS3 F]
T ek E Rk E E B cnimie 4 Eed] (T L p53 2birdi o 14
g el EE 35 b HepG24_F 5142 p53 4 L 4r kit - %
EROLRAR cBEF O APE- HFEHGMERETZI B w2 L]
e R FRE MR SRR M S e HepG2ithimre 4 &
(B 1)-
SN RES < 2 INC D F= L A
dRIE R EFRE ST I A TR w2 £ AR - HIF
peirr §F %’E“—’ 514 mie (FHp i F 2 e = A 4 o 12 propidium iodidez
¢ 2 flow cytometry s> #7677 38 B G E Y £ X F 5 kR P M > i3
= HepG2imz k) iz 4> G2/IM#p » 7 # sub GLYp ‘w2 vt b3 4v > 7 &
F3ldemie %= (B 2) -
= ~ Caspaseg: i 22 Bcl-2 g *
d 3t caspasesi_w e k= hE BLLAFEE 0 FIU A PRFHFEFGER
E X EB {@5 & caspasest ™t c Bl 3K T #IEREEX KEF LR
s R AR B e 3V 38 &8 procaspase-3, -8% -9 b Eg ot H 3 4 proteolytic
activation- 4 ** caspase-& caspase-9- %4/ external death pathwags
internal death pathwdy > &7 o+ = faiwre 7 = b S 7 &l E R £ §kE
Palg o
¥ ¢t » Bel-2 family proteinsitim® = e g & & an gk ¢ B0
oo gl T A E B E XK E 4% Bel-2, Bel-xL, Bida .58 - Bl 457 > 4l
EREE KEH R SR fpM = % 4 HepG2 in% Bel-2 § £
5 % Bel-xL £2 Bid Pl &g F 3258 -
FHEER BRI Hep3Biwm e £.F + € 3l Acsf il cnimiz ik %
LR ek W BAB T Y SN RS e B

78



PFEEF (RFR) 5o Fop

Sk s -
o~ @ ER EIRE S HepG23h-v TH e

0 - BHFENEIE Y EEORE S bR S B E > 2R HepG2iy
B R 24 | PS> #me pak o BRHBTRAHEIER BT LE S
HepG23i-—v T a7 4~ H S5 F MG 16870 FTER L8 F L%
ARPEEC (B5)  SE10KR €39 FRiFHET Thu L7
4 F8 3% F £ > > ¢ 3 high density lipoprotein binding proteiqgHDL ) -
lysyl-tRNA synthetase> asparaginyl-tRNA synthetase % nonhistone
chromosomal protein HMG-4 K,éf 7 HDL *F > e m 3fak0 B tRNA £ =
2 DNA A "5 B o Flpt > AP RIGERETREFHFT L ED B
(down-regulationfe- & 3-v F > & & FrqiFRpme 2 £ o 3 HEIER E T K
FP R Pae oo Fenibd] o B FawT g P R o B Tk
- KRR RIER R RE SRS -
T~ KIERETEDRS T e A A

AP EFLF TR kAT ] G ER EI R S E
T 10/ &4 (B 6) » % 5 1. kaempferol 3-Qx-L-rhamnopyranoside
-7-O- [a-D-apiofuranosyl-(1-23-D-glucopyranoside], 2. kaempferol 340-
L-rhamnopyranoside-7-B-D-glucopyranoside, 3. 7-O-caffeoylhydroxymaltol
O — D-glucopyranoside, 4. 7-O-coumaroylhydroxymaltd@-O{-D-
glucopyranoside, 5. hispidin 4-@--D-glucopyranoside, 6. caffeic acid, 7.
p-coumaric acid, 8. 5-caffeoylquinic acid, 9. 3,5edifeoylquinic acid: 10.
4,5-di-caffeoylquinic acid #% ¢ &~ ajfjﬁ,ﬁ viv& P 2,3,4,6, At H HepG2
dmre e 720 pEA Edrqivt Adr o d Bl TR > AP 28T E 5 RiEE
M B 1Cso 4 W] 5 143.9¢% 155.1 pg/ml - i&— 3 12 HPLC 4 47 F i 54 it
Ep LGEREY REF PR (o) MEF 2R EHT
- BOF P RBCEF 2V A GEERET RS B o2 -

HEMORGER EL K535 235 -

79



CRFEEE (LBE) B Brp

W,

%

hot

B8

A EY A PRA 6T X E LR P A TR w3k HepG24
Hep3B ehim®e 2 Efrd| (% 2 477 » B9 Nl ER B I -kEF E G fiph
Ao d WElE R £ XK E P4 HepG2er Hep3B 2 & 11 1Cso4p 17 - 4834
PR v% 52 pS3 A M - BHEIFAFEP I E R £ X K5 H 7 35142 HepG2
Rl iR G2IM > TV g e = o B BET A
Bcl-2,i& @ 3142 caspases it o preb s Aipd glE R ETRE o4 104
CES L TAHEY 5N ET HepGiwmPe 3 (o471, BEF M &
¥ 2 (kaempferol 3-Og -L-rhamnoside-7-Og -D-glucopyranoside¥ i+ & # 7
(p-coumaric acid) g iEdt o d 3L L 2 AR E R EY REHF T L1
X Tih= B 20 L4 20 m Ok S5 23 5 0 Flpt AP das i
EF 27 R ARERALIREF2Z AR Foedm2 - o gtoh o AP £y
&lE Y I -RE 5 HepG2h-v FHl A~ 174 Hh 2% #RF 16/ %0 §
ERLEF TS E L R R PR EEFHETY o

et
W W

AETVERF ARRELF Y FELR 4354 %% CCMP96-RD-204
PG g e @ A HEOR A 0 e

80



CFFER (REE) BB B

18~ 58 LRk

1. http://www.bhp.doh.gov.tw/letter/service/serndBeasp

2. Marrero JA. Hepatocellular carcinoma. Curr O@iastroenterol. 2006; 22:
248-53.

3. AV EFRIRES - ~Z ~ =P Frr ‘%%ﬁ?iﬁg » 2006-

4, ROAXNEY 5P BFE Frend %f&?iﬁ ¢ » 2002-

5. Oriental Material Medicaz* % /%, Oriental Healing Arts Institute, 2005.

6. Ghobrial IM, Witzig TE, Adjei AA. Targeting aptgsis pathways in cancer
therapy. CA Cancer J Clin. 2005; 55: 178-94.

7. Dai Y, Grant S. Targeting multiple arms of thpoptotic regulatory
machinery. Cancer Res. 2007; 67: 2908-11.

8. \Verdine GL, Walensky LD. The challenge of druggundruggable targets
in cancer: lessons learned from targeting BCL-2ilfammembers. Clin
Cancer Res. 2007; 13: 7264-70.

9. Adams JM, Cory S. The Bcl-2 apoptotic switcltamcer development and

therapy. Oncogene. 2007; 26: 1324-37.

81



PEEEE (RTR) F-0 S

f- A fEY XK E H 4 8R HepG2im e 22 Hep3Biw ™ i £ 4]
EF o AR B EITRWE S T R R L ESRIE T2 e 2

5020 MTT = % e %540 nmenx £ B > 20 8 B 5 ded| mie 4 & o

IC50 - N=3.
ICs0 (Mg/ml)
1 HepG2 Hep3B
ETEN 3 > 10 8.1
LR 6.7 6.9
e 4.7 7.8
wmE R 9.3 7.1
s > 10 >10
GEY LY 3.6 3.8

82



% Inhibition of wiability

ﬂ%%ﬁﬂ(%ma)x—ﬁ 5o p

HepG2 1 Hep3B
w &
5
@ 20
=
\b T
c &)
h=)
2
L @
T = T
=
20
T T T T :' T T T T
1.25 25 ) 10 1.2 25 5 10
Concentrations (mg/ml) Concentrations (mg/ml)
120
100 A
z
= 80 -
i)
e
-
5 60 4
c
2
= 40 -
)
=
[=
'_'o 20 1
P
0 -
20 T T T T T
0 2 4 3] 8 10 12
Concentrations (mg/ml)
—8— 24HR
—0— 48HR
—¥— 72HR

Bl- &l EH E I -REFH A EFR HepG2im 2 &2 Hep3Biwm e ehd £ 3rd|

% o

(A) e & A S plmie 4e » A PR R 2 B RJL 720 PF o

(B) &3z % e HepG2im®e 4v » 7 e kB 2. B4 & W] e J2 24~ 48 2 72
JopE e 2o ts 2 MTT = 2 5B %540 nmenk 5k B > ¥ 22 5 2 4 dr )

2

fmPe 4 £ g A vt o n=3.

83



Control

1023

FL3 LIM

FBERLEST 72hr 5mg/ml

subG1
<——>
G0/G1
<>
G2>/M
<>
S
1023
FL3 LIN

CFFEA (KRR B-B B

BIBERLES 72hr 2.5 mg/ml

G0/G1

LUNNL L I BN BN B N BN BN B B B

o 1023
FL3LIN

wIBEE A 72hrs 10mg/ml

subGl

GO/G1

rTrrrrrrrrrrrnriTa

0 1023
FL3 LIN

Bl= ~&EREZ-KEFFI8 A 8% HepGiwm e 3 ) B &2 %= - Ko
LR RERGIE R B R ORE S RILS 720) Bjc b o T T0960F
HHEIFR > 214> 773 25 pg/ml RNase& 0.5 % Triton-X100
7 PBS» *t 37C# % 1 | FF o & F #-wmre 2 50 pg/ml propidium
iodide % ¢ » & 12 flow cytometry:p| z_& #7 ‘o %2 ¥ ¥ (GO/G1, S, G2/M

2| 2, 2o~ ~
B e k-

(sub G -

84



CFFEA (KRR B-B B

Conc. (mg/ml) O 5 10 5 10
Time (h) 0 24 24 48 48

SR W SWEIR — - J- Procaspase 3

| D e — v— — b Procaspase8

Procaspase 9
WD e v —— — ]' ayp

e D T — ]- Actin
Bl= &l EH LI -RI P58 L8 HepG2 caspase i+ - w117 e

ERGEREXRE I 24 2 48 ) pris e - ¥ 12 lysis buffer
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Eﬁmgg Protein name downl-ere;g(L)JrIation
45-1 | high density lipoprotein binding protei Down
49¢ undetectable Down
101z |undetectable Down
1112 | lysyl-tRNA synthetase Down
1161 |undetectable Down
1391 |asparagin-tRNA synthetase Down
175¢ | undetectable Down
259: [ nonhistone chromosomal protein HI-1 Down
2611 % 5(ralrnaatlr?1éd protein produs Down

1. keratin :
2886 | 2. keratin 9 Down
3. unnaned protein produc
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Rao“"“_l\\-/\OR, 10. Ry = Caffeoyl R, = Caffeoyl R; =H Ry =H 4,5-di-caffeoylquinic acid
Rz
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Kaempferol 3-O-a-L-rhamnopyranoside-7-O-3-D-
glucopyranoside
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Compounds 0w oxract)
Kaempferol
3—Oﬂ!OL—rhamnopyranoside—?—q}D—gIucopyranoside 2.62£0.02
7-O-Caffeoylhydroxymaltol B-D-glucopyranoside 9.99 £0.17
7-O-coumaroylhydroxymaltol 171
3-O$-D-glucopyranoside
Caffeic acid 2.64 +£0.23
p-Coumaric acid 0.37
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