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ABSTRACT

This is a two-year project for the evaluation of anticancer potential of the herbal
resource in Taiwan. First year, several Taiwanese herbs that had been utilized in the
folk and cited in the Dictionary of Chinese Medicine were evaluated. After
identification of the herbal origin, the herbs were individually extracted with water
and ethanol followed by evaporation and lyophilization. The extracts were then
subjected to cytotoxicity analysis. Second year, the extracts of S. austrotaiwanensis,
P. formosana, H. uncinella, W.chinensis, A. elliptica, O. aristata, L. chinensis, M.
sequinii and K. longipedunculata were treated in lung cancer cells. In order to define
the action mechanism of the extracts on lung cancer cells, the morphological
changes, DNA content, and gene expression of the cells were analyzed. The
appearances of chromatin condensation were observed after treatment with of the
extracts for 16 hr, apoptotic bodies in cells were observed, and the cell membrane
was broken. The sub-G1 peak of the extracts-treated H661 cells was determined by
flow cytometry. The results indicate that the extracts of the herbs induced cell death
by apoptosis. Significant up-regulations of TNFR, FADD, TRADD, Fas and
caspase-3 gene expression were observed. The results of RT-PCR verified the
experiments of cCDNA array. After establishing significant cytotoxicity to the extracts
of the herbs in vitro, human lung carcinoma xenografts (in vivo) were then treated
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with the extracts resulted in significantly greater growth inhibition. This study
demonstrates the action mechanism of the extracts of the herbs and may shed light
on the investigation of Taiwan herbs as new potential and chemotherapeutic agents
for cancer therapy.

Keywords: Herbal resource of Taiwan, cDNA array, Functional evaluation, Action
mechanism
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Hre= 4 B B4 Ceramide(13)~Cyste|n protease(14)\ Fas/APO-1 (15-17 ) ~
p53 ~ myc ~ Bcl-2 ~ WAF1 ~ TNF o ~ IL-1p converting enzyme (ICE )~ TNFR (18)
2 BE2F #4575+ % > 2 ¢ Bcl-2 & e m72 2 (7 Apoptosis 7 B (19,20 ) > Bel-2
7L %] . Lymphomas %2 Leukemias fm*z ¥ % JLPF ¥ §F 4. 1 & 2 1 4 fmre chd BIF
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OB R HA RO R Gk F AR AT A LR
TR S B b Bbe i TR o § b e i (Y AR et
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ERFENPHT > AXRFATFHMEE TV LR HEHR (Chromatin
Condensation ) = ( = ) Wyllie #74 . DNA laddering > £ & 5 | {2 pap% %
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DNA 't 7] (cDNAmicroarray) B # @ f RT&E R FA 7 ehi 4 (24) - 7]
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A o TP H P N gEY TES S i;:é& o ﬁf%% % (Scutellaria austrotaiwanensis ) ~
5 ,%EJ: 2¥ (Patrinia formosana ) ~ £ # 2 % (Hedyotis uncinella) ~ #3225~ (Wedelia
chlnen3|s) % % & (Ardisia elllptlca) ~ o5 " (Osmorhizaaristata) ~ v <%
( Leucas chinensis) ~ + f# # (Myrsine sequinii)) % - #Fumied > £ 8- HIE
T T e o

Aafk (Cell lines)

i thimfe R 5 A SE P R e P2 $R (Squamous cell carcinoma, H441) - fm %z $&
3932 % RPMI 1640 z 10% FBS % Penicillin/Streptomycin 424 % ¢ o

AT RNA puF Iy

Cellular RNA eh% B~ iz #-fmre c & 15 > 2 TE &% TBS buffer ;£ > ¥ 12 Lysis
% %% f3 %2 > 12 Guanidinium Thiocyanate = /% 22 RNA %2~ 5B~ - RNA jk
Boavtg arpld 260nm 2ok g A RS 72 B H 260 nm/280 nm vt iE o

A o) [

{4 5P AR 4 R (1~200 pg ) A Bl 4e » dmiess £ 4 0 5 (% 16 ] PRES

FI* w 4% B > 4772 2. metabolically active cells % 3 f% % (dehydrogenase )#- MTS

( 3-[4,5-dimethylthiazol-2-yl]-5-[3-carboxymethoxyphenyl]-2-[4-sulfophenyl]-2

H-tetrazolium, inner salt) B & & 2 5 7| # = ¢ § ke formazan o o~ ¥ k4
formazan fex fzit £ 490 nm § E < R 0 d SRR RE i P e

PéatEE % (Probe labeling method )

3 % [PP]- 2 [PP]-ACTP 214 = ;% » 4] * & #4rft 4 i2 (7 cDNA & & 1
B 1T HF 4R o
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FLPYIIE (cDNA Microarray )

(1) 4% PCREGHTANAFIFER - AFS%TRT 49 BHBAnk 2 A7)
HA TR AR R B E R B E#7 > Nylon membrane + > & UV
Cross-linked 2 ¥ Z fdc s » £ 4CT Huad* «(2) {17 2 1124
TEME- M AT &Y o NEE K GE S EIT 2 st R 2. cDNA 7 £
i& {7 Southern hybridization -

o gEi EH | (Reverse transcription ) "Qﬂﬁﬁ cDNA

cDNA =% # 3% * Advantage™ RT-for-PCR Kit (Clontech Laboratories,
Inc., USA) - H #HF4eT™ 1 g AP 2 ug HRNA - 4o~ if # DEPC water # #84#
BE 3 125 ul 4e » 1 ploligo(dT )qg primer( 20 pmole ) {4 » >+ 70°C ¢ %4 denature
2 &4 0 NE{s B YR E o R B 4o~ 4 ul 5 xreaction buffer (50 mM Tris-HCI, 75
mM KCI, 3mM MgCl,) ~ 1 p I dNTP mixture (10 mM each ) ~ 0.5 p | recombinant
RNase inhibitor (1 unit/lp) ~ 1 ul MMLYV reverse transcriptase (200U ) > i %88 4%
220 ulBEIEG o T RIL2CITH 1 PFE 0 F3NUCH S A ds 3
f MMLV- RTase /& |+ % 1k & Ji o & {5 4 » 80 ul DEPC-H20 i@ (.48 4% = 100
> % &% - 3% cDNA 2_ #l % - %33 cDNA »*-20 C -

= Fﬁ' kG~ i (Polymerase chain reaction, PCR)

P~ 10 ul cDNA = ¢ g P o ks A w4 » 5l 10 x reaction buffer~2 pl
125 mM MgCl,~0.8 ul 10 mM dNTP(ZOO mM each dGTP~dATP~dTTP~dCTP)
% % 1ul 2. 50 uM upstream primer ~downstream primer ~ Tag DNA Polymerase (5
unit/lp) » Bt 4e » 2 33 -k (ddH,0) i 288 <E 50ul » B >t p &8 & (BTR4S

(Techne Progene ) :& i PCR »* & 2 & Jiif 2 4-™ D% 4+ F J& (denaturation )
98°C 3 ~4a- BTk M2 RI2F & 94°C ~ 4-¢ F J& (annealing) 60°C -

F & (extension) 72°C & 1 ~ 482 R E48F & B F JiBA2+ (7 35 B Tk -
FrREz2 B EFRAFE-H I 20 B R ARLSIT oA * K
F& i+ ehB-actin H 313 (primer) % 547 :5-CGGAACCGCTCATTGCC
-3%2 5" ACCCACACTGTGCCCATCTA-3 -

fgjﬁﬁ‘f =iy %ﬁ? ( Agarose gel electrophoresis )

B3 DNA » 3 & ~ ] » #=8 if § soficengf %k (agarose, GIBCO ) » i3 3¢
WE2Z IXTAEZ B3 7% ¢ > XU Vg de £ ig s & = 275 f#0 40 » ethidium bromide

-27-



¢ ?ﬁ{éiﬁﬁ 234 %74

(EtBr, 0.5 mg/L, Boehringer Mannheim) & £353 {4 > g » K T A ¢ > 56~
#®fr (comb) > & 2 4 FrE E o HEF {8 B g #“’T‘ » ¥~ %73 1 x TAE ¥ 7%
gk R o - DNA 52 i £ < loading dye [0.25 % bromophenol, 0.25
% xylene cyanol, 15 % Ficoll (type 400) in H,0O] /& £353 (& » x> &%+ v
b s ¥R % A8 (100 bp-ladder DNA marker ) iF%+p8 » F pFig (7 100 <
T4k o F DNA B3 if ¢ R4S » P AMH I K k@ g (ultraviolet
transilluminator ) F g% » ¥ v dp = 17 (Polaroid) 4p#s PR 4p o

VSRR 53 A7

Pl 4 ¢ ::#-1x10°:m 2 %t 35 mmeculture dish # 16 - p¥ » 4r » B ¥
Bode i o F 16 ] PEES 0 1 Lx Trypsin #-fw%e 477 (3% medium - &
fof ) B 15ml g ¢ ¢ > 1000 rpm > B 5 A 4818 0 L R o £ Ae r

¥ 300 ul 1 xPBS i £33 {2 » P~ 300 ul & ** microtube pr » 4e » 700 pl % /7
A H-dm e B g e A E AN A Cok4e 30 A 450 o 4°C ~1200rpm ~ 5 A4 0 B R
s B} ’F o TR B35 o4 r 445 ul 1 xPBS @ wme R £353 54~ b
ul RNase (10 mg/ml) #- RNA s34 f% 5 4c » 50 ul 10 % Triton-X100 #-im %z 3+
T ENITCEEH/FRL)FSHS > mB} 7 F% 5 4v o~ 495 ul 1 x PBS »
ML F 4o~ 5ulPl (5mg/ml) » 4Cwk F i 15-30 # 45 > £ MilBig
i g o 44 {8 enimPe > 12 Coulter FACScan 100 cells/sec ¥ »~ flow cytometer
¢ & =x & $7 10000 B e o .397’?3'?7' T TISum L Zea it A2 BB R
VT R BB 0 ot 1 g BT chg SR L 488 nm e A E ok o IR T
Flae & Winmdi #i88 4 $7%m% p chDNA 2 £ 7 B TR w3 o

el

#-2~3 x 107 cells/animal &% “$){%-m P2 (H441) > » ~ 3F + awk & (20-259)
R A T E b N MR im0 TR (5 87 2 M B ik BUNE S A . (5-7
mice/group ) » ¥ & * 0.8mm Fui 44t P ARSI ARES > FEY
3% o BfE - X RAAARME > ¥ 2 micrometer B8 H gL o] > 3 57 X 15
EET - BRAR DFFRR-B Lo

CE A

1. Tumor Weight = Length x Width x Height
2. Tumor Weight A = Length x Width x Height
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B frEr 2 et oY B A RS > ARk A RE
%ﬁﬁﬁkﬁiﬁﬁﬁﬁﬁ"F¢+%#’wﬂ*%ﬁ$$of‘ﬁ%:4
fé»l—éé-ﬁ Tl Y KBRS (R AR L FANA A L
ENEAWEFAIHR) A ANMA ST T AL LHFURES > Tl
WEHA 24 AP TEE-H LA TF R AT e T k3 (Kadsura
longipedunculata )~ % % # (Scutellaria austrotaiwanensis)~ o AT ****‘(Patrinia
formosana) ~ £ # 2 %~ (Hedyotis uncinella) ~ #5224 (Wedelia chlnenS|s)
% (Ardisia elliptica)~ ~ &% ¥ (Osmorhiza arlstata)\ v - % (Leucas chlnen3|s) .
~ P (Myrsine sequinii ) » 5 B~H = 2 g {5 A FFE A 47 0 A F S B A4S
k(M- ) fa Ik FHAFLRAH S 4 FEL LG PR
L (R= ) Flt A E e rfh+iﬁﬁv A2 A EF e A Rk
ﬁlv’ LEFE-H2Z AT  BECLPELHBLE2 5t N e 0 HEW R ime
2 1E% sxk PR R E P2 S B Ii(ﬂ;~§]* ) BEOT A HLIEATY VoA AT
WS B AR A B A A R o

PG 95 [ SPRAE (0 I > Gg IR0 0 LR Ry
r i FI%

u{‘,fﬁﬂ*“g‘é‘(%fp;\_}‘%] “F*:FE‘ —"F‘”f“’ ‘r’lé}éa"p‘r'/%
PR W S AP e o B Y ) FPS ER R mie Y B LR
ez AR S AT e 32 ’?EPJ—»— H441 ‘mPe & w3 @
FEZBL T 16 FSEREAE rT’RNA\ v T P Aggo T Aggo B E_H vk
By N Beanimre RNAJER » 2 1625 2ug 22 RNA #-H # = cDNA >
wAEMEREZERZBactin TE o A HF - kAFBMH51F TNFR-I ~
TNFR-II ~ Fas 2 FADD -~ TRADD -~ Bcl-XL ~ TRAILR % % i {7 PCR F & » &
Fohok T ABLE > B%AoB N A 0 4% T AT L 6L & 2 Fas ~ TRAILR-2
2 TRAIL-3 34 A FI A B G P A (B4 2 BlL ) HeRAréiE 2 @ X 775
"1$% % Fas~FADD ~TRAILR £ A5 2P 4 (Bl - 2 B+ - ) G4 #&
2V X EZ BT 16 ) (s 0 £ 2 Hematoxylin 4 & » 3 vk 8 B pcEL L
Fwmgth2 mie Al > 7P REBEZRI w2 4 ¢ FE L (chormatin
condensation ) ~ &= -] &8 (apoptotlc bodies) srdFjic (Bl = 2 B+t 2 )o ¥ ¢h 1y
Propidium lodide % ¢ % Flow cytometry 2 4 47 fm% crimPe Sk 8p & 5 P > @ I
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X Bde (5% 16 ] PFis Sub-Glpeak § i+ % (B 7 ~BlL - ) A48
e GIT B A S 2 | B W EIL 3 R R e 2 (E
H Sub-G1 peak M Bf#{ 4 (% - % % = )od **4 7 v (Kadsura longipedunculata )
AT T AR Fou BEILE P AEZ %% > F)pt At 2 e DNA laddering
gt (B~ ) BRFSa 7R3 (8% {5 > H apoptotic effectors T Caspase-3
2B ALAEE RS (W24 ) Bm s T 3 R pukier B

PrRgt e |3y AP R ke (21

R RIS R RS R R AR
iR~ U 0% 2 AR BL 45 i cycles £ 0 dn o ¥k B SR e ehd £
BEwIrdl (Bl +)-

Feade A2 peT (1) ST T E Sk 3L B
DAL e PR RBICRR S 5 (2) WA AR AT 30 in
= gDk A Aamee At AR M 2 CDNA A5 (3) A urk R @B b it 32
A o T o ek G (4) 251 i 3L A2 8 AT F P 4 BIRIE S
Ty 2 & fEE 3 (5) A1 AR F B L R (E Y SR e LR (T
AT 5 (6) P AT ki ¢ ¥ H CDNA A F7)% 5 (7) §5- mRNA
(518 17 R TS AR S (8) i 7 A TP AT IR L F RS 2 Y T E
() EFEAFFLFEEE G E1F(10) 3L FRIEFRPY > o %
A A PREK BRI T 5 LBE Y DRF R ER Y sy
E3E S SERE 0 TE AP E SRR 2 F B 5 1 chim
F4 bAE 50 g/ 100 pl T i 0% w2 o - Al AFS ¢ A
1 8 o L F D P AR T ORI TR AT E RS (1) #F
3o P IRmE 2 R A S IEABE R w2 A TR
{5 (12) & 78 sk o E R LR FURoe® 5 (18) 23 SRR ¥
FFRLAY  SEEES LIS ERFL % c AP AT RABAY
LG MR Y TERPEZ WEL G e
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Foo o TR SRR TEBE 0~ 3+ 9~ 16 ) [ AP T By

Cell Population (%)

Time for
treatment (hr)  Sub-G; Go/G S G,/M
Phase Phase hase Phase
(250pg/ml) Mean % Mean % Mean % Mean %
0 3.9 100 63.9 100 141 100 18.7 100
3 55 142 65.8 103 13.1 93 17.7 95
9 22.6 586 55.6 87 8.7 62 13.0 69
16 344 893 40.8 64 10.7 76 13.9 74
(500pug/ml) Mean % Mean % Mean % Mean %
0 3.9 100 63.9 100 135 100 18.7 100
3 10.4 271 59.6 93 14.9 11 16.2 87
9 29.0 753 47.8 75 12.8 95 10.2 54
16 42.77 1109 42.0 66 10.8 80 5.5 29
ST SRS FI > iR 0 F TR R i
M o SIS A Jﬁﬁw\E'ﬂwW 24 /| Eﬁ ERREEE LYl 572
Drug Cell Population (%)
treatment Sub-G, Go/Gy S G,/M
Phase Phase Phase Phase
Mean % Mean % Mean % Mean %
control 24 100 38.42 100 28.63 100  1831.23.7 100
A 18.42 767 39.8 103 19.78 69 2291 73
LERT 34.3 1429 34.53 89 18.39 64 13.39 43
ERh & W 18.16 750 33.87 88 25.25 88 23.26 74
v R 29.72 1238 32.7 85 21.45 75 17.05 55
v g 23.33 972 31.18 81 27.95 97 18.08 58
<P 17.41 725 34.78 91 23.99 84 245 78
iR 26.95 1123 26.8 70 20.52 72 16.42 52
o AR 18.98 791 34.65 90 24.62 86 22.38 72
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