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Effect of Perilla frutescens, Agastache rugosa, Saposhnikovia divaricatae,
Acanthopanax senticosus L. and Echeveria elegans antitumor herbal extracts
on the gene expression pattern of HepG2 cells

Graduate Student: Chia-Chen Ku Advisor: Chih-Sheng Lin Ph.D.

Institute of Biochemical Engineering
College of Biological Science and Technology
National Chiao Tung University

Abstract

In recent years, microarray technology provides a rapid method to associate
specific cellular responses with unique gene expression patterns. Many natural plant
source products have demonstrated that including anticancer ability. Moreover,
traditional herbs application is increasing in investigation into prevention or treatment
in the disease. The main therapeutic approach of cancer treatments is inducing
abnormal cells apoptosis. Therefore, we attempt to screen herbal extracts that can
inhibit cancer proliferation and lead cancer cells to apoptosis by the cellular studies
and cDNA microarray technology.

Herbal extracts, Perilla frutescens, Agastache rugosa, Saposhnikovia divaricatae,
Acanthopanax senticosus L., Echeveria elegan, and Salvia Plebeia R. Brown were
prepared and used to evaluate the effect of growth inhibition on human hepatoma
HepG2 cells. MTT cell viability assay was used to measure the antiproliferative
effects of six herbal extracts. Apoptosis was detected by Annexin V-FITC and PI
fluorescent staining assay. After total mMRNA isolation, mMRNAs from PBS-treated
cells were labeled with cyanine 3-dUTP and mRNAs from the herbal extracts treated
cells were labeled separately with cyanine 5-dUTP. The chip comtains 7,680 spots
were used for studying the gene regulation in HepG2 cells treated with herbal extracts.

The slides were scanned and the data were analysed by GeneCluster software.

il



The growth of HepG2 cells in the presence of various concentrations of herbal
extracts for 72 h were determined. The growth inhibition (ICsg) of P. frutescens, A.
rugosa, S. divaricatae, A. senticosus L. and E. elegans were about 100, 300, 400, 400
and 400 ug/mL, respectively. Significant induction of apoptosis was observed in the
HepG2 cells treated with A. senticosus L., and S. divaricatae extract by flow
cytometric analysis, and the fraction of apoptosis cells (PI /AnnexinV") were as
following 15.8 = 0.8% and 21.4 + 0.9%, respectively (P < 0.001). ANOVA analysis of
Tukey’s honest significant difference, Duncan’s new multiple range test and least
significant difference test, A. rugosa and A. senticosus L. had similar gene expression
in HepG2 cells. The spearman correlation coefficients (r) were calculated for the
gene expression levels of these herbal extracts treatment, and high correlation value
was between A. rugosa and A. senticosus L. (r = 0.8). The clustering results of
cDNA microarray indicated that the expression of numerous genes associated with
the apoptosis, proliferation, and Cytochrome P450 superfamily. Most gene
expression levels were down-regulation, especially in proliferation-related genes.
Compared with the k-mean analysis, the SOM analysis in five herbal extracts had
good ability of grouping genes. The result may improve our understanding of the
actions of herbs with anti-tumor activities. Additionally, the cytotoxicity and
microarray results enabled the apoptosis-associated genes that are responsible for
the anti-proliferative activities of S. divaricatae, A. senticosus L., P. frutescens, A.
rugosa and E. elegans extracts in HepG2 cells to be identified. Moreover, these
findings revealed that herbal extracts are the material with potential to be purified as
an agent for treating hepatocellular carcinoma.

The anti-tumor effects of herbal extracts on HepG2 cells are due in part to
inhibition of cancer cells proliferation. Our study provided a preliminary profile of
gene expression may be related to suppress hepatic expression of cytochrome P450
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superfamily, proliferation and apoptosis in cDNA microarray. According to the profile,
we compared with cluster analysis, and SOM was more suitable to use in assaying
the gene expression profiles associated with the anti-tumor. Such cDNA microarray

studies can help to identifying herbal extracts in physiological activities.
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1. DNA 5] & B g ® IR

B e ph A+ 322 i (5]4e Northern blot & Southern blot) #r4= %
1Rt 2 A EAFRLPAL > AFH Y AT ERLEGS- 2 SR
W T LA P 3 S 2 e i BT FEp S P bieF o Y R B
fepcd] it [Kallioniemi et al., 1992; Schena et al., 1995; Shalon et al., 1996] - # 4 & *
BRENTEIApE 2 Mas 3 (Pl AT e okt &2 Fff’.fﬁi-?%‘i)’
FI* el P F 2B BRAEDES D2 RFH T A TEE ALY Y P R AT
HEL > RBEXKEASFIFFDI R T s AT P E G TR R A
B2 DNA B 7 8 8 > 4 & Fdo ¢ 2o/ 78 32 DNA 4 5+ (DNA 3844 )0 13w 8hen
TRAEFFT AR L S AE U B Y - LA s 24 DNA P K (5 DNA)
v kAR g eh 5N R A e FLa g o AT B B x 41T DNA et 5] (DNA
microarray ) & £ DNA it 7] d 3 » = f s 2 4 & # (biological chip £ biochip) - ik
A5 e RNA ek 500 PR £ e+ B AR Flehd IR @A S e & A 4T 0
FOUfRR S LR DA PR G o Aot A FIR IR~ A AR AR SR FIH LR
A 87 F Bk n [Garrigues et al., 2005] o 5 d A 873 F ik R AR b 1S 0T 5 B
HemRNA> G F 4 vt & cDNAPR > A ¥ 2 F A7 R oy 55 (5
4 cyanine 3-dUTP [Cy3] ¥ cyanine 5-dUTP [Cy5]) - /& & &1} % F= ¥ sk e cDNA »
PpFe s REp I EHIEBP Y P AT R E A K (expressed sequence
tags; EST) SHTmL el v (comparative hybridization) > ¢ Cy3 &t Cy5 &

1 ehp 4 (target) tF — B A Flespot b ot Ak A w2 Bried 5 Loy



KFH T (HHEREF RPN #& P EFHFH I NE & - B spot 74t

FAF kg R g R SuE T i T B diE 3 ik RI7NE B = B enDNA
7 H#4v (gain) & 0 (deletion ) m s (7 97 & chF o F F BB ¥ 4 spot

¥ B g0 @ Cy3 & Cyd amlig & g e % 0L« 5 & - @R Fhi
FHcE ¢ GiFlog2 8Lt BEé* RATHReEFTH 2T HUAFDLIRE
[Quackenbush, 2001] - 5 d log eri& & 15 » flfe— B ER T » 3 £ 27 K4 Rehic

EAR TEE R e

2. DNA B 5 e B

1990 & 4n » A HTAFIMF S B AT 2 J g B RA TS ¥ ey 5 2

A Brown KERHEZFP ¥ - BRF LB H T A FL S f # [Schenaetal,

1995] > 2 515 L1 A AT & % 5 B orirt kA &0 2 R L4175k
P B AFIRF RS L P L §RATDRE S Y 25 2 < £
AP L A S P“:'miﬂglj LB s TRFEA R TR EJE N T

P edFE s A Bx v U A cDNA B B B E % 4 e (oligonucleotide ) & % [Afshariet al.,
1999; Peixoto et al., 2006] - cDNA § 5 5 1% & 4= 8974 4 en3 48 DNA > 8
7 SN TR TR AR RA T R P HREL Y AL P EREFEPHR
RARE S FDE PR DA AR Y T A gl P oo ;gr} B TR A
e mRNAER » 7 R A Flend R 0 e Wi Ax 5 o mRNA > ifrﬁ oA
AARF B pEEhEe o MAFEARERTREL 0 Feofdsig e g o {1
CONA & & P AL AT T 7 e PR 70 fi4 4k & o0 {2 (% 5 A Flehi
BAFrFIERE > HREfFTHREDI S i VU AR - FRF R > A& % 35
DNARBIE ~ AF42E R 2% - ZF GE- 3 9WFZ~ 3 [Tamayo et al., 1999;
Takeo et al., 2001; Lee et al., 2002; Hong et al., 2003; Huang and Hazlett, 2003;
Taniuchi et al., 2005; Staal et al., 2006] o 4% ¥ #c"L 7| Fiserd™ 3 fofs * SR 4 > p F

2



B 5T IR s 472 E R AP e iR B P gR T R i
CUREEEAT - E LR T L ey SRR A o I A SN A o L s

CER SR E R SIS

3. DNA s 51 e 4 47

(1) AL chf GAID @ i 3 M5 A 47 ch P FehF 3 15 > ¢ 3 e im

YR 2 B MRNA SR~ 47 spot ek inqet £ (7% o BT F K A AL TF %

f F et 2bd cDNA & iv* v1 2 4 cnf RHEpF > ¢ 55d i §F RS AR
(normalization) T k# F &zt o # F E57d 2 i 4 g,fﬁd a‘rkf spot Blif 1 ¢}

mgja@m RETRIF Y Llice U SR RBOF TP ELEL spot P chm ff 5 £

ey ik d e L B A ip £ o By it e R S x B3R Cy3 & Cyb
MELE G - PR TR R > D F A A el R T S I8 A FI A R AT e
o 4ok ¥ § A ¥ HE &4 ospot 0 (spot-localized ) - %&7» RMFELFRERRER
% spot #rx T ih> F o F o MR L B BB A i B - spot poend F EH R
BiEiER s T (S A4 %ﬁﬁoﬂb’%%J“ﬂE%i’ﬁﬁiﬁﬁi%ﬂﬁ@
e AR € T T alA 47 ¢ [Martinez etal., 2003] o et 7| 4 45 &+ it ET
s AR RS ThF LR AR A& P IHRABFRRPTAL IFL o33 F R
AR FIE T - FF RS TR gred » HR R e R B o -

DR qo {00t AFERLhD R FHFLARMLE R hE FIL T

(housekeeping gene ) i 41t % #=#] % (internal controls) it #i* [Quackenbush,
2002] - fe £igdt r AR ch 2R E A ey 0 Fl s F kiRehd g4 & spot iR R &

GHCEI| b L R M [Lee, 2002] -

(2) FL A T HA 5 0 CDNA BOE i Bl — PP T (7 46 0R] A PR FIA 5 T3

T pE RRTER G TR AT GRS A FE 0 RATR



R IRT MR EENE T ORE T & DR E LS AT BTk F B u il F
FRFEIT R 0 FF BN AL W] FIZFE X mRNAKR S RBIE S
A Flendk B [Garrigues et al., 2005] o #crt s e 477 0 F R A 477 0 AL Bt R
AY LA R Bl R AT efF S - O PR A R RS DFEL T - ¥ e
A5 23k E B A 45 (hierarchical clustering) ~ i # # & 4 47 (k-mean
clustering) ~ p *= B 4 7 (self organizing maps; SOM) % i = 4 %4 7 (principal
component analysis) (% 1-1)> £ @ &4 & f 2474 & &y » KEE > #Fs 5 K
FHohya T RAFIF S 7 LAFIF PR S A kyy o 0 p 2B A7 2
Efeikd TP BINBEP FOAFIRARBES KT < TR OE R Flptjpin

A F AR AP EBA Y €42 5 - 4 [Tamayo et al, 1999] -

= DNARSESF| & # et b FE 2 o

BRNEBEA AP FFIEFENUREC RN D RF R e & L e S
g o e £ CDNA LS| enge s e W % G54 4 & Ry (4o P T F) mge
e & L e o TR REFT RS R ORFLREIT 0 L& A FE RS
(expression pattern) % % > iz¢ 7 #F T2 F v & B 7R L B ot iy
4 A R Y T F e LTl e b AJEE AR B SR 4 T
REHWES OB EY E ot AT R RBE T U RO RGP T

F itk (toxicity endpoint) ik £t 7] (lead prioritization) - i&# M &28% 5 1
g iE 1 £ [Rodi et al., 1999; Pennie, 2000; Steiner and Anderson, 2000] ° e 5%
AFEEFR QP FaecR > 2 R0 T 0 G H 4 KRB A ¥ (oncogenes) R
L 4] A %] (tumor suppressor genes ) & R 0 iE@ %‘rﬁ:@% c RF|NR RS €
BERESE L BB AT ORET A FRHRACL I RR G A ) SR HRA
Flig 2 B AFIEIR 7 1% DNACLE S| k24704 5 & % DNA JE 7 A 47 kvt



Pl famie p A fak iz BFeanZ B oo b 2975 B0 TR A FIA R 2 ol
[Schena et al., 1995; Shalon et al., 1996] o &k & B[] * DNA L 7] % 2 47 &
AP M A TV hd R H R A B G 0 R T R R RIBAE T B R R
EBFS o (a2 LA SERE T TR b o 2T R B R A T R P
B ORARR mre pohRE T > 2 A 3 UE B 9k F] [Burczynski et al., 2000; Hong et al.,
2003] - e F ARt > FEMEFLZERBRN I AP RMECF ey i
I Flewz FTE B g 3 2 2~ [lizuka et al., 2003; Hara et al., 2005;
Rho et al., 2005; Yang et al., 2005] - #"L7 5% &* o * &2 4 F & 2 6 5 feak g iR
B0 TR R E AT R Y i fas 4~ [Ohetal, 2005] > » B8 NePRE ~ B P
AR e o~ foRREME L2 R R S N E S P [Hong et al, 2003; Bang-Ce et al.,
2004, Batliwalla et al., 2005; Tsubaki et al., 2005] « @ % = & 5 71 i % MF F AT8 DR
ooF P p B e A X R oR % Y o ¥4 & DNAKE S| AT kg &
L S B BAR 518 Ak A 4T 0 3B G 2 DNA BE 5] 4 47 R A7 4 T4 [ ahdE sk RNA

R4 Fr KRB F AN S 7 F 1 [Hong, 2003] -

Y SR

PE? A EAHF AR ISEHEN W ZAPF O RT 4 WS T30 R
AA e B TEAURN TR EI AT I L ai g PEY B kY B 4y
MRS FHEEY S ECMP W r R REFOLSITRR SEHE - F B
B EH A SRR A ARG BB B AEEN RE - PR PERE
Frz2- e pd PR p RaOPFfal o X BP9 PHEITELF AR R © 5
SR FEROAG I EY P ELFRTIRL - CAREY WE G L RLaie
Erjpd o LYY TEREJ IR E P RO RE TAFES P FE R Z R

1944 =30 i ¥ %4t 04 T B 2 % 7 ;% % (dietary supplement health and education act;



DSHEA) B 4s5ldz 28 B3t X Eea §, 01950 & 22 S E 47 ¢ X Benl -
A(F1-2)c BB MY XTEH - 0% RS 5 9% 7 > £.4 Primin ~ Plumbagin
& Maytenin i * & & sk + [Melo etal., 1974] - 1990 & & 4~ 4 Bjkeg B = # o
¢ f%*%““,f OOk e e 2 Kb FARRE A TR R L B 5 R e chRJE
i REfrY 2 TR wreehs N7 [Yangetal, 1996] - £ W& 5% H Lk
(FDA) %1997 & 2> fa -+ & 524 % % (guidance on botanical products ) -
Rfp PP BN AT EUBERBLERY T F > RS AH 0D (blde: Ex ¥
B P R AHNF) B X ESE &P R FDA GRLEa ¥ MR A S g
REt o A2 A 5L 2 hERE > 28 B2 TART 104 AR A+ L 3 & apF
45 R Y ok ir el s £ 54 BE £ ¥ 574 [DeFeudis et al.,
2003] > @ 4 R Art i afR L S A L GBE 761 0 SR T s P A BoR R
[Kanowskietal.,, 1996] > & d 277 en=F 5B F2 o v s e i BaEia s
+ Or %2 ¥& terpenes [Le Bars and Kastelan, 2000] - 2000 &  #c* L 71 fy 5 e B =

B P AITL HIEY ¥ EASES AL 2 RL T [Lee et al., 2002] -

INEE & 3% L E-T TS S0 LRt

1B SHEERARRE L LY T

ﬂd\

w5 BFR L A E AR A o B RS ek 0 2 5 AT R
Y MR B ot gt e SAEF 0 ¢ 3 2 B E ¥ (Cordyceps sinensis
Sacc.)~ v & (Paeoniae Radix) ~ I h. ( Saposhnikovia divaricata) ~ & s i

(Anoectochilus formosanus )~ 1|3 4 ¥ (Acanthopanax senticosus )~ ‘= & 1 ( Taxus

mairei) ~ ;&% 1= ( Hibiscus sabdariffa) ~ % # ¢ ( Stephania tetrandra S. Moore ) ~ =

_gu-w——

% ( Poria cocos Wolf )~ & #* ( Radix Bupleuri )~ ( Perilla frutescens )~ % + (Astragali

/J

Radix )~ 422 ( Ginkgo biloba )~ # % (Agastache rugosa)* % 7 ( Ganoderma lucidum )



(21-3)- * AR X BWARAEL > 73 5 DAY F - P - PFia ik - 4 B PER% -
B R R TR B SRR VAR AR B dRF I # T ik [Yoshida
etal, 1989; Zhuetal,, 1998.] - v HH ¢ Widsien? T &L G 5% (Paeonia
lactiflora Pallas) sz'%&42 » f® W& p A4 R L% KIS TR B ;,ism@ LS > B H e
Fiigdieo 57 udrgld tFEZ(F S 585 L2 DNALE G ) & 0¥ i 12 DNA
A AT B R R G Fupanr s BEARR EERREITY hES > 0 Hok b
Forgd wog LRI ¢ 4F5% (endothelium-dependent vasodilator) g2 58 - iz
$adrkeng n B T frdle A2 2 s o 4R [Gotoetal., 1996] o gt #h v HokE
M v e HepG2 27 Hep3B imre thind £ o d v B X 5 #0338 hlmbe = (8% 4
& § 0 pb3 e i 4 > X iE cDNA Bt 7 2 4722 RT-PCR e %z F > ¥ i 430 %
7 BNIP3 ~ ZK1 - RAD23 # HSPD1 # %14 3 [Lee etal., 2002] o # kb 5z % cI30 5 17
PR R BB 3 R AF TR R Z IRA KR o NN - Bl
FREMERF PR ZFEFNE FPRESL > F P EOLER A 2 FUBDITY o
d | h F B % (imperatorin) #2 1-7 & % ¢ < %] (deltoin) # #r4] NO e % 24
Ak NO #2724 chip 2 [Wangetal,1999] - £ REZ L FehaA T+ F > £ %
EG ARF LMK £ LT A T e 2ERHY IR D FRHI LT EFR
Broab o B P AZ S (VRS i 0 97 2 e plumbagin = A 0 T A g ’9:}1:/1%_3978;" MCF-7 2
4wz k= 1% [Yangetal,2004] - $|7 4« E i - BB enx RE &> (FLFE
BB LR AL FE OF L f&:}aﬁf:@ % 4% s 2 %p  [Nishibe et al., 1990;
Fujikawa et al., 1996] - %¢ + ‘m?¢ (mastcells) & = & 2 x it E Mgy diEsaitsr
BP HFER i d > @ )7 47 ]R3 > F]13 -a (tumor necrosis factor-a;
TNF-a) #72& 2 % % e if i o L F g [Yietal, 2001] 5 fe 7 5234 4o % s 4 ok 0%
? TNF-a & kisFumpime [Huang etal., 2005] 5 d §7 4c £ ¥ 914 dpeh
glycoprotein # "% M P $3T R m b i R AR T 0 TR ARy s aiE R
[Choietal., 2006] - ‘= & 4;* fL% 45 > 77 % {24k (taxine) F i a2 e 3 |

iz & 4547 7 ehtaxumairol A ¥ Frd] A % fm etk KB-16~A-549 2 HT-29 # £ [Shen



et al., 1996]- m taxumairols U £ taxumairols V ¥ #r4| A 58 3% & ‘w2z cnd £ [Shen et
al.,, 2001] » ;24! =% * >t jgf 8 T L R enfldg & 0 = 4 ¢ e Hibiscus protocatechuic
acid~ £#% 2 2 S g3y I d » e | Behg K By L 4F HL-60 wmre chd £ > ¥ 2
7 43 it it * [Tsengetal, 1998; Tseng et al., 2000] ; 3£ % * #5 § g lo 2 i {7 nPe /=
[Lin etal., 2003] - #: 17 & &4t g £9 Rehd % kjpf b & L (arthritis) ~ 2 %
(silicosis) 22 % & B 55 ikt # 1 > ke 4 (tetrandrine) 5 ¥ A B efuipsg 4 4
# (bisbenzylisoquinoline alkaloid ) » & & j&4s 4 & 330 B A1k » & GG ¥ 1 dr
#1 4 % HelLa ‘w2z cra it [Teh etal,, 1991 ¥ # ruprd| ] &gk "% [Kuroda et al.,
1976] » B ¥ rigg g A 3w U93T i ik = [Laietal., 1998] - 2 L 287
# (tetrandrine) B ¥ rifrd| 4 978 w22t HepG2 ‘mz th2 £ » %4 & 2 fwie k=
iE* [Yooetal, 2002] - /<% 7 3 % g4 ~ Pachymic acid ~ 3-O-acetyl-16
alpha-hydroxytrametenolic acid ~ poricoic acid B ¥ beta-glucan PCM3-Il # r #r41] -] &

% % [Kanayama et al., 1986] » 47+ £ & *6% % 4. % & & [Kaminaga et al., 1996] -

Frpl A BT R im e th MCF-7 2 & 23848 me k= 5% [Zhang etal., 2006] - ¥ 3* 7 }
2 % ~RBlaii~Bupleurum scorzonerifolium £2 KY88: ¥ m v | R p %4 £ [Haranaka

et al., 1985; Kok et al., 1995; Chow et al., 2004] » #F * #f 7 & fw % tk AB49 &2 i+ tmve
*® (HB8064) & 5 #rilsimish# A2 &~ iv* [Cheng etal., 2003; Hsu et al.,
2004] - % # z 7 Nelignans - luteolinu ~ Rosmarinic acid % triterpene acids » #+*
mocrophage ‘w*¢ tk RAW 264.7 &2 & J "85 7 #r4] 2 & <% [Ryu etal., 2002; Ueda
et al., 2002; Ueda et al., 2003]; & ¥ *% 1 %X 7| aflatoxin B1 2 ochratoxin A /&2 HepG2
wrz is o #rE R 2 [Osakabe et al., 2002; Renzulli et al., 2004; Osakabe et al.,
2004]-% 7 F FU/k " BT L i > 35 juzentaihoto = 4 7 1 iR [Aburada
etal., 1983] » & #r4|% 2% [Kurashige et al., 1999] £ i s ‘w*¢ [Lin etal., 2003] 2
£ o 4% 7 7 % pr 3¢ ~ terpenoid ~ flavonol glycosides ¢ terpene lactones » £ 3 #3
i i 4 [Dubey etal., 2004] > » ¥ Fr| L g dmre ~ A 59T R 2 TR b v R O B
[DeFeudis et al., 2003; Pretner et al., 2006] - 7 4 " & 2,74 (Labiatae) 7 7 ? f&
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+ ik 2g (flavonoids ) #2 4 & = & #% % (tilianin) > 7 2 3r4)d TNF-K #73 % e VCAM-1
BFRR o B T G - AR LA B R RAL TR T L M
F]+ b VCAM-1 23 S ek - LA NE A ¥ i A3 D =
VCAM-1 :4 38 [Hongetal.,,2001] - &% % 7 i & ~ Smer g A > ¥ E 5P
8 RaE A 88 £ ## sc [Sliva, 2004; Yuen and Gohel, 2005] - ",f TR AL D
triterpene ¥ rufrd| A 55 FR w2 R Huh-7 c04 £ [Lin et al., 2003] > &5t %22 o 7)) H’T‘

Fpiwie ¢ o 4 T gl i F 24 [Sliva, 2003] -

poebi P F § 8 (Bu-Zhong-Yi-Qi-Tang; BZYQT) % ¢ W@ steng= P ¥ & > 7
Frd] 4 8 me th (Hep3B ~ HepG2 2 HA22T) eh4 & > f¥ e 5@ * 3 5 fi
e MM WA RGN E§ BT I PRR LD p A R g u > K
w2 3k 8P 22 DNA ¥ B 47 7 10347 fmve chd £ fm e i P B F Y GO/G1 #p oI % o
T3 DNA & & 3385 fmbe Jp= (8% o MFlmie ch = 82 5 M6 W4 31 B s B VR i

qity %R % [Kao etal., 2001] -

2. ¢ X EHIRRET hE L

1) 3 AT TR EREME R EAARL AT RFlZ 7 » H ¢ 3Fd@ bR
T J =) v Fl 1531

LR bl &g 0 a2 ¥ (hitp//www.doh.govitw) it A R4 -

ZELSHE RIS REOTRLF A RF) 0 - AHAREE 4 HP Ak
RADEWARFR R EE 0 BT BRFEF - TR ¥ g R e

(hepatocellular carcinoma; HCC ) » + #% f§ #i (¥"% (Heptoma) » & 3 ¥ &L "
A > o AR K0k 80-90% » MFme R p AT P — B0 R aiFme B
C A A R N A AT G ZAF A B R L2 R L E R
2 % 3% LER&MSEE [Wanebo and Vezeridis, 1993] o ##% 5 - &% Tt

B b I X E RO R F G R B Y e pAR R T



B SN R e - AR BRI E R F P AL e 2 AR
# 5 (parenchyma) @ » F]Z &4 ~ "Ff it 2 H ¢ ORI g g H L E g A
GIE R RE G OARE X PR LR S b R AT r e 2 L skenia s iR kTR 10T

SR eTs g e = 25 £ & b [Kennedy et al., 2004] -

(2) B* ¥ X ER TR H PRI A L E B DL E X RES LR
Bt EEL g G IR0 SIS SPREITILG R Y chpulRp b AR L0 B K
ETE A GE R we R R E ARSI R BT e R I £ o B
Rop ke AR 0 LG TRAES PR e L F R B X 2o ER
FIFELEFINIREL G > do !l V1w HepG2 mie i i mre A= A B X &
(Luteolin» 5 - &% 2R e fir s ) [Koetal, 2005] ~ 2 & & & & 4% (Harmine) d % %
# (Peganum harmala) %2~ & > % &du®icf + [Chenetal, 2005] - d % 2k e
P B g sk f 80 D6 P IR L T apURES Rk m ko E MR
EHHE 2 R REY X HE R R o A SRR £ H
B cE 2 b 3F 5 A e A SRR etk HepG2 e F AL g 1T [Neuman
et al., 1993; Neuman et al., 1995; Harries et al., 2001] # = # i s (carbon
tetrachloride; CCls ) [Dai and Cederbaum, 1995; Harries et al., 2001] % % "% < 35
TR “f P2 ks BARRE 2tz & 1 p)zE [Guillouzo, 1998; Hong, 2003] »
AIAREF RIFAIH2 L a0 Fli HepG2 wre £ 3 & ¥ "iwbe cnd A & JL F4F
M3 F F o g R ST AR L R IF S M & ks [Sassaetal., 1987] - ¥
HepG2 'wm® ¥ 1 £ i § & F A #F5K# it » 4o ! cytochrome P450-dependent mixed
function oxidase( MFO )k & :& = [Limbosch, 1983; Dawson et al., 1985; Darlington
et al., 1987] £ glucuronic acid =% & ¥ & [Diamond et al, 1980; Neuman et al.,

1995; Shear et al., 1995] #13* HepG2 fm#e pr § 4L * % iF & 3% &8 R 3%54 i + ehp7 g o
(3) B BE s 22 - FF w7 e AR T A e B ol
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k= A fE o ek (necrosis) i &g 4 - EAp e > i ¥ LR
CEGETA g AR FEGATP A > el B4 c g i we RS A
e e B Tag A3 1 (lysosome) focd A fEEE R foiw i R
(cytokines) %4 F » @ ¢ ¥ e <X § sldes L & i [Wyllie, 1980; Eguchi et al.,
1997; Leist et al., 1997] - tm*2 &= (apoptosis; programmed cell death) 3 ‘w® A 1t
FHFERI & a- BARER(M11) L 2#n L aFeNd BanTrd s R i 4 p
B ARpIp i i B0 ARy e k- S ERNF I A RS A H - e
¥ B g e PURSE  w e i Pl MRt i b DNA T
(internucleosomal DNA cleavage ) % ‘m® 55 % ? 3 5 A4F ke B & (8w & 2
FFFE G R e s M F LA ) W enlere iy R B 0 AT 7 G ote b fE
i apFL g fximiet > Ft R Flenm BT @ Ko T o [Wyllie, 1980;
Radford, 1986; Wood and Youle, 1994; Fadok et al., 1992; Liu et al., 1996; Nagata,
1997] - fe AlmPe B 4 2= chm d 2 w2 A, B Bt 0w o R AT R 4 R ut gy e
(l4oB i g A4 W 5 8 0q T ) SR AR T i 527 0 e = gad fo
o 1 4p IS8 2 o cytochrome C A3f # w2 3 = hE &  5L4 5 [Liu
etal., 1996] - Cytochrome C i s f8 2z m i& » e F {5 > & dATP 73 fdyfinT &
Apaf-1 % & ¥ fz#> Caspase-9- £ fxd» Caspase-3 @ ik ‘m*e &= v 4 [Zouetal,

1997]

Bl AR R BT R L Rm e = Bt Y R e ot B2 A X
®-2 &5 (receptor-regulatory signal) #7314 > 4o a5 > miejpE & 4 £ 3
[Bursch et al., 1994; Chisari, 1995; Hayashi, 1998] - 52 X 'm?s &= H A= 5 - fA¢ ¥
K LA MG pEA N -0 S ] ﬁ_:}?ﬁiﬁ‘ij % ‘fr’:}]%-%- 514 el M B2 R T AriE A e
s M e R dwte ke REUER o BT BB E R i 0 S h R P
R ETRR IR P EF [Kerr, 1965; Kerr etal., 1972] o i * 3% im % 213 w5 1

RLENL k5 0 F il UL R S = ek ﬁiﬁﬁﬁiiﬁ 7 % @ (cyproterone acetate ) [Bursch et
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al.,, 1984] ~ = = A I # "% (dimethynitrosamine ) [Pritchard and Butler, 1989] ~ #&% i #
£ %]+ (transforming growth factor; TGF) [Lin and Chou, 1992] ~ B & % #%&
(cycloheximide ) [Ledda-Columbano etal, 1992] 2 7H-- ¥ 9 (c,g) % £ - & ¥
(7H-Dibenzol[c,g]carbazole; DBC ) [O’Brien et al., 2000] - 37 % #7 7 # § ‘wie k-~ &
e v A frdedtim e R R B B A B a2k R 5 B2 48 M [Bonfoco et al.,
1995; Yeung et al., 1999] « #+im ¥ ch = £13F § 335 i a2 9w 339 11 ol s 48 41 5

K [Kerr et al., 1972; Kerr et al., 1994; Hayashi, 1998] -

kS G- BRAEADEE FRELE RS VT‘.E’_?‘« S AR XA enim e o ;‘F]%Bs*:;f;\ - B
MREE BB R Gt s f o i S LR R s 2 PP LB T R e
S e A Rehe AT W RCRE S VAL R we MY o A B
Ca®*jn » 4 B [McConkey et al., 1989; Xu etal., 2001] - #]* » & Ca®*# freriEfz® >
34 %4 Feop ] 1 DNA #7422 me 1 36 ch % £ it [Santella and Carafoli,
1997] o fms N 4T 3 4e PE o RS (L 4 SF S - BN F 5 Blmre i 2 AT S eh
B3 %21 [Kanduc etal., 2002] « 4 ik ® fwmre s & H s fmre (4@ 7 Fwie ) “TH
Rz = ¢ o Fob Fendrglst RNA 2 08% 22 7 N anE o fiwbe k- iF
2P o lmie B H N DNA £ E & g AR T2 DNASEavf &4 v € 4%
= g 4 o koA A v F & & irdld (4e cycloheximide) & RNA & = fr)
¥ (bl4cactinomycin D) 4 € # % ~ Hfewre k= B % [Martin et al., 1990] - iz u
TRADD -~ FADD/MORT - RIP ~ FLICE/MACH % TRAFs # %2 TNF #& % £+¢ p60 £
P80 17 M - ¥ *t» v TNF 3% <X & superfamily 3 B [Darnay and Aggarwal, 1997,
Heyninck and Beyaert, 2001] - TNF &% E£Ap M F1F+ o7 = R 445 53 A7 F 7325
F0 F o mxk ™ ATFe 7 pb3 -~ ced-3/ICE proteases # Bax 2% > #ilk ™ AT e ¥
ced-9/Bcl-2 % ij‘t:}}%i -9 F EIB [Bromme and Holtz, 1996; Trump et al., 1997, Strater

and Moller, 2000] -
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7 ~DNA 53¢ X5 b gug s

A FICE 7 f B3t 1990 & g P o 1% cDNA B 77 0 e LRI S AL Flendk
Bosprgliek > 050 *w GURER DNA RIA ~ A FIR % B E ol B RH g
?h 22000 & A= e s B B S 30 B DNA LS| AP T &t - @ § aTendl
o5 Fplmie b F IR T R il 0 R R R im e i S A K s o IR A Gy o
A PRE SN PRT LR LR Y TR P RIATE Y o Y T8RS 5T
#L( Herba Dendrobii )~ £ % 3~ 3+~ & ( Moutan Cortex Radicis )~ % **+ ( Yan-gan-wan )
% % ¢ (Coptidis rhizome) %7 3 » & SaE* 2 DNAMEL ke (£ 1-4)> 77 &
BBEA= AFSGDNABCE S AR AEE Sy B HepG2 fm e #73f 3F chifl 7
# 7 [Leeetal,2002] - 7 7 16 f& % &L/ ITS1-5.8S-ITS2 & 7| aic' e 51 & ¥ > &% %
7 &4 #8 (Dendrobium species) [Zhang et al., 2003] - /& * 9,600 z F]:7 DNA jig*L

7P & AE A LH:T\};% wmre MCF-7 chik F14& I » ©3 L & S IE Y 113 % caspase 8 &7
cytochrome c £ %1% 4 3 [Yang et al., 2004] » #+ 2> A 7 % PC12 ‘mPe 55 F i &
R 15 thig o 5 DNA B 71 8 pl 15 -3 ILHO &2 COMT A %12 4 % 4 € [Rhoetal,
2005] = & #F1 ¥ ripf g CCLA# "FHp %] 8> d DNA et s 24788 > B %
iF1 7 rgrd] CYP4A10 & CYP4A14 L 7] &7 %4 3 [Yang et al.,, 2005] - J&* 1

PR i s B B 1R F i RJE gt o etk MCF-7 22 MDA-MB-231 » 4 47 {8 %

g

7.3 e IFN-B &2 TNF-a & 514 k3¢ [Kang et al., 2005] - DNA jic'E 71 § 5 & @ ¥ &

PRGN R S G FUR (T 2 ¢ TEE A B 1 A R

g

oo LA R P BRI Y AT RGO > B Sd AT A RDGE RI P X F

K TR B2V g A dag e s o
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SRRET I EFS TRY

b ELEE Y ¥ & o w5 B4 (Agastaches rugosa) ~ % gk (Perilla
frutescens)~ 17 b ( Saposhnikoviae divaricatae )~ = & & ( Salvia Plebeia R. Brown ) -
f17 4c & (Acanthopanax Senticosus L.) * % iLi- ( Echeveria elegans) - 11 } it =
faP FERAE B BR[fEEY THB0 2 5xie > 1LMQHO0 ¢ oo e 2 1007C
FIRT 1P " R FEREEBRE »Blch? TE LT NP2 gk £ 55,000
rom 3 10 248 0 BoRiA R A R EE AR A Y T E KT ASE A Rl K
FRICERRY R R A oF R ELF M d i X ER X 0.1 253 23 10mL
Eifk ¥ W% (phosphate buffered saline; PBS, pH 7.4 ) » 5 0.22 um Millipore filter &

fs o W20 kGE 0 R BRI FE o

R R BRI

A $E 0 o 'e $iHepG2( ATCC CRL-10741; FIRDI, Hsinchu, Taiwan )> 14 3 5 10%
fetal bovine serum ( FBS )~ 2 mM L-glutamine ~ Earle’s BSS adjusted to contain 1.5 g/L
sodium bicarbonate ~ 0.1 mM non-essential amino acids ~ 1.0 mM sodium pyruvate ~
100 units/mL of penicillin 2 100 pug/mL of streptomycin =Minimum Essential

Medium (MEM) ‘wm®e3s %% (pH7.4) *37C% 3 5% COez £ 40 ° 1 % o

$ dmre 4 B R 980-90% % pF o BITHMAREE > H K,f w?z ;% > 115 mLDPBSE
7 > £ 110.5% trypsin—EDTA% 7% & ‘mPe 254g > 121,000 rpm 3 B 350 4518 > # "f%f

i e IMEMMm e 5 % € 37T B0 £ w2k 12 trypanblue $ 4 5 i@ ¥

14



E P BN we kR E et BRI Ar MR A R RE AR e T 1Y

B4R AR A A5 0 {HMEM® ez &% » MBEFUT R % o

=~ dwfe s A FpliE (MTT cytotoxicity assay )

3-(4,5-dimethylthiazol-2-yl)-2.5 diphenyl tetrazolium bromide (MTT) & 47;* 5 -

H ¢ 2agstM P B 4 2 [Mossman, 1983] 0 4 & i * £.96-wellm#e s % 45 »
HRpmigxipRi? impd 4 f2% (succinate dehydrogenase ) =ie % #-MTT
dtetrazolium# i i % formazan » £ A2 ? > Kip ke e MTTEHE L E4 I
formazani & - MTT3; = formazannis & & &5 % fwz ¢ 3217 > » formazan?) = & &2
wie G AP B AT AR RGP e ez 5 5 0 1% DMSOF 14 #é-formazan
$0% 4 #3550 nmyk £ TR TR sk BT 4 47 w2 335 [Hansen et. al., 1989] -

2 PBS;% 1215 mg/mL MTT » £ %5.0.22 um Millipore filterig jjg 14 » #% 5 >>-20C k45 % * o

B L #HepG2mre (1x 10* cells/well) 2 % *:96-well i 12 % 4 @ (100 uL MEM
wie & 73 10%FBS) 12/ pF » 12100 pL/well PBSz it fm®e & » 4e » 75 ¢ ¥
L N5 210% FBSeOMEM a2 32 % 7% > 2 » 37°C 1 % 48 //&d272/) pF{s > 4 ~ 10
uL/well MTT (lot 66H5033; Sigma, Saint Louis, MO ) ; **37°C* 3 7 5% ¢CO23% %
&4 s > UPBSE XM (S 4 ~ 100 pul/well DMSO;3 2 &% ¢ formazan. &
(#v »DMSO# 1 ] pFp il 2 ke ) » 30 308 R4E304 4818 » M LR A 17 &

( Microplate Reader; BIO-RAD Model 3550) 3 2~ &£ 550 nm™ 2_wx sk & o

= -~ RNA% %

1. RNAS B~ : HepG2im®e (T @ ¥ H# R F NP agmis » 51 BRE X > 73
FIATFIRAE S By T REFBAR - REZAFIART 2 jle SMRNAE %

15



HE o & b B dnve mMRNAF £ & § fwve o citotal RNA B 3k o 11 2 o e B8R0
NP e d2HepG2im e 72/ 5 {5 » M5 MLPBSE i me & = » & 4 iz 4 » 1 mL
TriSoltion Reagent ( Cat No.TS100-plus; Gene Mark, Taipei, Taiwan ) #= ‘m? 3 fz » &
PRARESIISMLGC FoBF L 202mLE FEAAREFE ZESAE 4T
12,000 x g =154 45 > %‘ﬁfd % 7 &2 TriSoltion Reagent® ¥ fsi¢ 3k ¢ hj-o F ~
DNAZRNAA & (%A 55 48k ~ @ BREE-RE ) % FRuPFIATNgEegr » &
e EEMHAOREAE o FE TR104 48 147C ~ 12,000 x gdp s 104 4 Big L
%o Av » 1 mL 759G FE & (7 ippd e 2 > 14°C ~ 12,000 x g s 54 & 0 iR
#-i k4 sz fe 0 40~ 50 ub DEPC H2O (diethylpyrocarbonate, RNase-free water) >

5% 0-80C ki i * o

2.RNA T #ABenflF T A =1 a5 anF g9 (agarose) % 8 » 77 724 mL
7 MQH0 2 10 mL 10 X MAE(0.4 M MOPS-~1 M CH3COONa %2 0.01 M EDTA)
B o BRieBEg R R E R 2RE FL I H60CHE o 4o x 17.6 ML P FEIR
feo3 (5 m » #41¢ o B~ 10 pL RNA & 540 » 10 pL denature buffer ( z 3 1 pL 10 X
MAE-2uL " g2 7 uL © figh= )R {ei=3 120 5 3 65 Cazi4 1 10 # 48> 4 » 2 L loading
buffer ( z 7 50% glycerol ~ 1 uM EDTA ~ 0.49% bromophenol blue 2 0.49% xylene
cyanol) £ &7 80V & A 1.5 ] pF (A% R EZ 1 XMAE) & » #9485+ 0.02%
ethidium bromide /3% ¢ 2 ¢ 5 24> L% * MQHO ¢ T idsicis o T 2 87 7

&1 ethidum bromide + “,$ Ao TERMEUVIER Y BB AT o

3. RNA Cleanup : 2 RNeasy Mini Protocol for RNA Cleanup kit ( cat. No.74104;
Qiagen, Valencia, CA) it { RNA Cleanup + #- Total RNA 12 DEPC H,0O i

100 pL » 4x » 350 pL Buffer RLT ¥ 250 pyL 100% ethanol ~c » & & » R &% 4 1 &
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# 4+ 2 mL collection tube 7 RNeasy mini column # - 1+ 11,000 rpm &g« 15 ) » # “f
T k% 0 4~ 0.5 mL Buffer RPE % column # 3 RNeasy silica-gel membrane »
11,000 rpm 2w 2 & 48 > €45 B %S = {8 > % column # I #7572 mL collection tube
211,000 rpm o 1 4 4803 column @ ® 4 » 30 uL DEPC H,0 ** RNeasy silica-gel
membrane - # % %8 30 # 4 > column # I ATeH 1.5 mL < g > 2 11,000 rpm

oo 2 A4 0 o B RNA 353c30-80°C ok 48 % * o

8|

~ cDNA g7 £ 47

ABFHAL(B21) 54 5¢ 3% PBS AU i 5 HepG2 ‘m#e @ 3B~ RNA
5 0 it {7 RT-PCR ¥ 1+ Cy3 & Cy5 % %4 7 » £ & cDNA gt 7 e e & 1%

v GenePix #4s Bd & & B~ atie @ * Cluster 3.0 iF Fflens 45 o

1. & ¥ 9 &JZ : #-7 3 7,680 B spots 74 #F cDNA slides (UniversoChip 8K-1;
AsiaBioinnovations Co., Newark, CA) o i T &2z ¥ .7 7 1 XSSC 3 &4 ek &
F 0% (humid chamber) ¢ £ 5-15 ~ 458 3| 5 + ispots 47 fr > il i #-slides
2l fdediir (70~80°C ) 2-3 )i -k # #% > *x » Stratalinker ¥ > 4% ¥ #-slides } ¢h
cDNA spots 12 65 mJ UV s B8 5t » slides %z » slide rack 2 0.2% SDS i3 % & 2 iF
10 » 48> £ %3t 2L ddH0 F ™ &% 10 =k £ > 2x » 95°C ddH.0 ¢ 2 » 48> P-:# #-slides
£ 422x » 100% ethanol ik ZF 5 # 45 > 12 1,000 rpm #rw 5 4 48 - #-slides #-i& %

NEEET Rk K

2. cDNA ¥ &4 17 (12 Cy3 & Cy5 &1 cDNAtargets) : HepG2 ‘¥ i PBS &7

F Y R BRI DS RIR T2 | PFS 34 ) total RNAs 12 Cy3 £ 5% & 2 RNAs(HepG2
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‘% 11 PBS AU )» @ 11 Cy5 #c19 % 2 RNAs(HepG2 i 113 | ¥ & % A2 )e Cy3

# Cy5 (Amersham Pharmacia Biotech, Piscataway, NJ) & ¥ % {&cnfe » #75 ik J&

FEAELIRAT R

B~ 30 ug RNA > 4 » 1 ulL Oligo-dT (1ug/uL) 2 DEPC H,0 it %478 2 15 pL »

M ERITEINTOCAIL 10 4518 > g3kt » L4 r» TuLdANTP R &% (3

—=\

10 mM dATP, 10 mM dCTP,10 mM dGTP 2 8.5 mM dTTP )-6 uL 5 X first-strand buffer
(250 mM Tris-HCL: pH 8.3, 375 mM KCI, 15 mM MgClz) ~ 3 L 0.1M DTT (0.1 M) ~
2 uL Superscript II (200 U/uL; partNo53030; Invitrogen, Carlsbad, CA) ¥ 3 uL #»
Cy3-dUTP & Cy 5-dUTP (1 mM) =3 % v 3 E 42°C i o pF e 1B A ES
E3k 10 248 0 4e» 15uL 0.1 NNaOH 2 2 mM EDTA %R &% » #3t 65°C it *
30 #4858 > ik 3k 5445 0 B4 r 15 ul 0.1 N HCI » #4E e4F e ss-cDNA
('single-stranded cDNAs ) 2 PCR purification kit ( Qiagen, Hilden, Germany ) i+ »
#H Ak e 7 Ak i ss cDNA 3 3% 4 » 320 pl buffer PB # - £ R £7a # 1 e Kds 2
mL collection tube 7 RNeasy mini column # - 12 13,000 rpm &t 1 &2 4¢3 > 4 » 600
uL wash buffer PE> 12 13,000 rpm &~ 1 4 450 & 44 » 30 ul Buffer EB(10mM Tris-Cl,
pH 8.5) i#% column ® 1 RNeasy silica-gel membrane - £ 12 13,000 rpm &< 1 &
& 0t 7 5 1RH ke ss cDNA £ 45 g < Bl E L & 260 nm T {&ch4F chss cDNA

A > T & 550 nm (Cy3) 2 & 650nm (Cy5) T Bl ¥ £ A& o

3.cDNA et 532 & 8% - 30 pul % chf £ isscDNA #4449 > iz A 4 » 6 ul 20 X
SSC -~ 0.5puL 10% SDS 2 6 uL z 3 20 pug Cot1 human DNA (10 pg/pL, Cat
No0.15279-011; Invitrogen )~ 20 ug polyA RNA (10 ug /uL, No.P9403; Sigma ) 2 20 nug
tRNA (10 ug/pL; No.15401-011, Gibco-BRL ) =8 & /% o #4542 100°C 44t 2 & 45
&> Wi B ANk > 213,000 rpm B 5 A48 0 o] s BB e Sk e 55 cDNA #F 45
77 CONA st g F > W o EF 24mmx50mm E3 2 (@Lfeasd )
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AT

gL ¥ ¥ 4B A slide chamber # 5 3 ¥ 60°C ks 16 -] ¥ > i& 7 cDNA fic

e

e L (EF o

N

i 16 ) e CDNA et 7136 & (£ % o L 3t 7 gL 3 Boid 0% ~ 4 400 mL
60°C 12 X SSC # 0.03% SDS i £ i chik4ad » & ¥ 3k ¥ dxdg i 7% » #- slides 1 rack
B4 B » 400mL 72 X SSC 2 0.03% SDS i® £ i » 12 % B #% 10 4 4> 400

4

mL1XSSC i3 ik g5~ 4400mL0.2XSSC 3% m i ij*= 5~ 4400 mLO.1

XSSCip i R if % 5~ 4t > 121,000 rom dow 5 4 483 *f slide + eris -

4. cDNA B L 7| endf et 5 iEfe & 17 % ccDNA #7112 GenePix 4,000A # 7 E( Axon
Instruments Inc., Foster City, CA) #ps > & * cpeg L £ 5 635 nm (Cy5) ¥ 532 nm
(Cy3) & fi foend 5t > i5d LT 23 # (photo multiplier tubes; PMT) ## 5 % 2
7 & (10 micron pixel) e7%’ > 33 Bk £ 635 nm £ 532 nm 3k T & 3 ¢ Hp & (100
t01,000V)> % T §7Cy5 &2 Cy3 ita 67 kb & % 4 4% & > & %42 @ 24 £# (tagged
image file format; TIFF) %% o "4 42 fo & > & cDNA it 7] F B~ if 3 5 =
Benp 5 82 fom2 i % Axon GenPix Pro-4.0 it (Axon Instruments Inc.) 4 47 > #
YLAT P e e AT IR ok S - R chdicdp i3 0 A & hfF ke 3 ospots hEF 5
B B g TR Ak TEARY A AT A HTY > & - spot i
AL e R E A BB Bl AL S endcEy ¢4 “Flag” o & #1v Cy5 ¢ Cy3 -

I3 Cy5/Cy3 eific (e &7 > IR pcrE 71 Tl (Ft g o

5. # & 42 47 (cluster analysis) : ¢ Eisen ¢ % % (http://www.genome.wi.mit.edu )

Bawchcluster3.0 488 5 - BEF ®A @R~ £ ERB B E R (clustering)
AT E S AR R AaicEs R AT A R o RN AR - BACLAF %Y O KB

BAE - A Fedei o AR LR B YL AT ATRET e G 1F 5 DAL i
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BEBRFA 0 F - B TGt © G R RATGRE TS As LD
ART EFLARAMPORAFIEF PRI 2IMATFNARE SEE A BB R
TF R BGDE > FESant EE ¥ logy g4 k& 0 A Fehd o Lo
(average linkage )&k S B 2 477 11iE (7 .9_? A& Fl# RenF 4t - 2D Cluster analysis
% ;2 [Alon etal., 1999; Lee, 2002] # 7= 7 1 85 — A F|F OB @42 - 174 FF 0
TR S THNE - e S T A R BB TAT o AT A IR ol E S

Eisen ¢ 2% % #74& & TreeView #ic %8 (http://www.genome.wi.mit.edu) 4 718 » ¥ 14

PR AFIFEAREDPHE AR BI L7 - p 2B 4 17 (self-organizing maps;
SOMs) 2 & g3k FHEDET v & 51 0 iv- B F s d > A Hans
- BIRK REDS P F 2 (geometrical configuration) ¢ v bide= Mgt
(two-dimensional grid ) o 4 fiz gk F] |4k A 2] 284 5 4 & SR P AT > L o i
AT L RABTEM DL T 2 B o Bts 0 AT BAp A £ kol Tl &
4 B3R 4 [Sherlock, 2000; Lee, 2002]- p 2 B~ 47:% = #c§ + Cluster analysis -
fao AHF LRSS G THELG > A FERLARBEROTRE c EHEE AN
(k-means clustering) &2 p =B 4 473 2 4p 2> 1 & %+ » £ (reference vectors)
A LEBINAS > RE -T2 IRERPE - RTEZHE AR LR RT
PR R - BRI SR B A4 47 o Cluster 3.0 AR5 T gL R E AT iR TR A

L EREE ARNPA R AT A RS HHE o

= ~ Annexin V-FITC ¥ k% 4d

Tl RS REA Al S - B FIEARY € Wlmre iR K f T mk g T S
e et Annexin V(4 + £ 35~36KD) 5 — fi- B 4T A+ g kg R & v
HH3TiT A E g ehannexing d-v B OR2E 0 7 F fusa g HTA f W awmk g B (]
£ 4 et 5 e 43 phosphatidylcholine 22

i

4- phosphatridylserine ) £ 3 % X
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sphingomyeline 5 A feld » #5007 00 KR lmie o

AnnexinV &d FITC ¥ kefE g » £ MmN wme kAT EF I me gy it > ¥ U
A4 e k- T dmie (T E 8T & o M FITC-AnnexinV (% ¢ % &) ¥ propidium
iodide (=d¢ ¥ k) FPFL @V &AL I AL aEm (FITC/PI) -~ fmve = 5 8
w2 (FITCY/PI) 2 fwo%e k= gLip & e {5 chiwmre (FITCT/PIT ) o @ 927 ¢ * b
Partec CyFlow ( CyFlow®SL, Peak Technology Co. Ltd., Minster, Germany ) m#
Uik £ 5 FL1 (525nm)~ FL2 (575nm) £ FL3 (630nm) - %+ @& * ¥ k&g Pl
& excitation wave (342nm, 495nm ) £ emisson wave (639nm); 2 2 Annexin V

excitation wave (490nm) £ emisson wave (519nm) > F]p:E# 2 FL1 75 X #h

(AnnexinV)» FL3 i¥ 5 Y $ih (Pl) % i% w® 1 gating »

# * Annexin V e &= pliEE4 2 (Cat No:FCO07P; Gene Research Lab. Co.
Ltd., Taipei, Taiwan) % & 47 ¢ & % 353 4 3 HepG2 ‘m¥e el 58 » 4 ¥ HepG2 ‘w e
(3x10° /well) 32 % »+ 6-well ‘m*2 32 % 45 ¢ (2mLMEM w32 %ig® % 10%FBS)

12 | P> 2mliwell PBS izikfm?z 204 » 7 5 P X 2L 5 014 22 10% FBS (7 MEM

4

\l

Wiz &R 3~ 7 37T C 77 5% CO23 % 0@ 72 0] pF{5 > 121 0.5 mL 0.5% 1
trypsin—EDTA i3 i i¢ fmoe 253 » £ 2 1,000 rpm 8 3p< 5 A 4818 - # “,%%ﬁii?i, s
¢ pellets #d 7k HBSS i3 £ #7fis-im™e ¥ i A = » 40 » 1 X Solution A (1 x 10°
cells/mL; annexin V binding buffer) » 33 200x g 3 T a4t 5 245 > 2 *3% R 0 A
» 100 pL ¢ 1 X Solution A (1 x 10° cells/0.1mL) & #7 /& ixm® {5 » £ e » 2 pL &0
Solution B (& %_+ FITC sannexin V 4 ) £ 5 ul «h Solution C (P1) > 323 iR
feis » @E E 3% F 15 248 > 4 » 1 mL < Solution E (running buffer) » # 12 Partec
CyFlow 7 5% % ik & 47> ¥ 2 Partec FloMax #2 ;¢ 4~ +7 FL1(525 nm )¥? FL3(630 nm)

efmre T4 o B £ 2 WinMDI (Windows Multiple Document Interface for Flow

Cytometry ) ##;% (http://www.cyto.purdue.edu/flowcyt/software/Winmdi.htm ) » 47 2

Y sk 21
i o E °
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2 ¢ F % chthreshold 2] %78 2 Kit #1754 &7 Solution D (apoptosis inducer) i
% positive control % % 4~ Annexin V+/Pl+ (late apoptotic or necrotic cells ) ~ Annexin
V-/PI+(damaged cells )~ Annexin V+/Pl-(apoptotic cells ) 2 Annexin V-/PI-(live cells)
v i imre o 3B threshold & froen2i| b] > L2 @ 4c 2 4J2 ¥ unstain 1 HepG2 ‘¥z £
gating SSC #2 FSC szt # B ¥ (7R % & > @ 5 Argon (488 nm) % {8 » kTR
¥ 3 ¢ 0 Pl (FL3/630nm)22 Annexin V (FL1/525nm)&n) %] » @ FL1 £2 FL3 = ‘2@
R1 (Pl+/Annexin V+)¥& R2 (Pl-/Annexin V+) % & g » » 5 HepG2 iw*z 5 apoptotic
inducer &2 {5 > 2 Pl stain % 4 FL3> £ 12 Annexin V stain % % 4 FL1> & {é gating R1
2 R2 %3 o FITC #ri T e Annexin V s 8 » RI%d §F k> @ Pl 2 2d Fkw
2 DNA (- 4 L Rlmedd ) 72 AnnexinV e k% A 7 Rk enimbe 5 i

L8R ehmve A ST R o
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3 BEHHW

LA ST R

RS 2 RIS SN S 2o I S Y A LSy
A AR e HepG2 o kplzEFrd|mre H 4 5% ek PG MER » % 5 025~
50 ~ 100 ~ 200 ~ 400 2 800 ug/mL ¥ ¥ & -k & 4 % EJ2 HepG2 tw 72 /| p¥ » o pb
" PBS g2 ehimre S4B e > B it % MTT il 2 HepG2 wme ez i & - B 3-1 “71 4
AR ¢ FERE D kR RS P HepG2 wm@e 3 4 chig % - k& 5 100
pug/mbL A2 T > rd] HepG2 wmve 4 £ cfve s o w2 F4 39.0£25% -~ % # 51.4+1.9
%Rk 303+24%~FiE=289+20% 17 4 ¥ 31.2+1.8%% - k3 7.86+1.2
9% ; kA 5 400 pg/mL T o e HepG2 mie 4 E ek 2 B A W 5 B4 57.3+2.3
9%~ % #785+18% -k 51.3+22% ~ 2:£7-504+21% ~ 117 4 F 50.2+ 2.0
0% = k55 19.841.3% « f fhY T ERFE A4 ? =k EEE HepG2 fme 4 £ Fr
Flemc k)t B T ¢ THEM - SUBHRKRF4 PRk ~ 1T g2 2 EThdril
24 £ B50% sk R kA K 5 100 ~ 300 ~ 400 ~ 400 2 400 pg/mL :& = cDNA g 71 &
1o i EFURY R FAmRY 08 T 208 (1) S BRMAR A UES R
R il o RS BRAR S PIpIR R S FE Bleie &8 T e s 4 o4 it iy 4
[Chenetal., 1995] ; (2) #r4 & m?e 4 £ [Yo0,2002]; (3) 4 Hplwie g 4 mie - ¥
* [Bonfoco et al., 1995; Yeung et al., 1999] - iT 8 & &k » ¢ X B30 g\ Fg wmie 4
T g o b Pl EAR 0 0 B4 g HepG2 2 Hep3B fm%e 4 £ ch11Cs0 4 W 5 4
4.6 &2 44 mg/mL [Lee et al., 2002] ; # i# & d&Fr+] HepG2 mrz 4 £ 1 1Cs0 5 5 9 uM
[Yoo etal., 2002] > % * >t 4534 ¢ X & @ " pimie 2 4 DNA P B it enffin > p o g
A Flendk IR % T BAL PCR Fprz b > w0 o T ok Arig * o cDNA Bt
Fladr o B AR BRSSP FBATAR
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i S AR
1. ML A8 i

Mok s | Heppreg BV e pridipl b+ B g B A Flenk o 4 % UniversoChip
8K-1 :7cDNA 4 F1% # (AsiaBioinnovations Co., Newark, CA) % 7 7,680 i L F]s
EST 5 7] » * %4 45 HepG2 im¥e i5d ¢ ¥ & k3 4 & 15 ehik 714 LB (gene
expression profile) e ¥ g~ B4 - h ~ 11T 4 FE > FETTZ PBS (¥#RE) AJT
HepG2 xm® 72 | P 34 B~ tm?e total MRNAs: 5 RT-PCR &+ 3 & Cy3( ¥t P k= total
RNAs) & Cy5 (§ 5 % total RNAs ) > % cDNA A 78 # Fie{msL M s vt &
p BB o2 % st Axon GenPix Pro-4.0 s #84F e > #57~ cDNA A F]& 5 + 7,680 B
spots (7 Cy3 &2 Cy5 % Ferfic® » £ 50% 1 2k Flak i 1) &k v 5 Cluster 425 2 47 > 45
WA Y FBEEIVIFRme T2 | AT AR FE N FENiEiEl & ;'La‘rf spots
i R R R H PR B8 {og (Cy3 & Cyb eniicii Az 48 &k Frit Bl R e F )
IHPFE & P L F F A S spots 0 f B R ik st Axon GenPix Pro-4.0 #i4f € 5 7

o s entm ™ o BlE S § spot (P4 Rl 0§ e o A BLEFIEIE 0 T Y
RGP A F (F32D) e 843 BRI MAFA T F EF oy mp
(H3-2E) > ~ 174t € Bl:E 5l spots cniz % » * g S E 5 e FF 4D
spots » TGP A r R FL DAL » ALY 0 ST WL RRAL AT
PR T ¥ 'H%;&féﬂhspotsw% s g T B R < 3 Cy3 (532 nm) ¥ Cyb
(635nNm) ¥ k% B iE4e 2 2% % (% >B532+2SD ¢ % > B635+2SD ) 7 spots °

B 3-2A-C 5 cDNA #c' e 7] 2457 8¢ ¥ ¥ 42 HepG2 'wie ¥ » % K~ B A &2 {17
EadZis AF LM ie® B 3-2B Y » AF&H PGS T Ly R
%35 4G CDNA L 7 F %42 @ o ¢ % 2 (AR 382 - [Martinez et al., 2003]> £

EEFEEE TR ST o € f” ¥ 38 7l E spots e Cy3 & Cyb #icie - .7 f&
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P le¢ BT RIE S PR o Rk ? (W 3-2F-H) 25 5 A

erd 2 angd o Bl 2 b LT o Binig e BTl o AT S HIR D

spots o 4FfrBbt F g A At 2 ehiF 4 s ST 4% PAAL I H o A R F
g MO AR T R BEAINA BT R 0 WA R A AL A 7Y > F L

B A7 B e TR E & U R e Efia‘r'“,/Tf‘;‘%%iﬁi‘iﬁi gaspots > £ g AR Kk

‘11

gv,f F L AFE R Vo keanEE > 4 M4 s ¥ o Cluster analysis [Leung and

Cavalieri, 2003] -

2. B s @ R

Bl e dr i RiC BT s AR ¥k oy ki ko 2 & P RIS LR R
A2 anE i [Martinezetal., 2003] » 5 7 %% K454 % > £ 0 s chn 8 £ gk
Px B AFHcE TR - BATFIIFCY3 2 Cyb Sicid et 8 b 1 AT - %
RS ¥R e gyt AT R B L B B R LSRR E Y B ET
Tlp R R F] FI 3§ E R MG RE i ko Pl g RS R THERER

RO R TS st A4 0 R EIRE i (A8 ) PR Gl | RS ¥
KMF HIE (D782 ) KRR AT L Rk = > T 45 Cluster 3.0 Manual 17 logp =
Wi BARA-MEARDAFEET M &l - AB gL 71t & [Quackenbush,
2002] RmAsrt B A 10T gl o Brloga s 5 f B Rt ) 1 0 endiciE > 2B~ logp

&+ & (& JavaTreeView 8 #rig Werf kB ® > f B0 d L7 > 2 @Bl d £

EIS

is
T)eod WESNFEARA BRI 4 E2 FETRE NP A2 HepG2 iz ¢ cDNA '

B g % P~ Cy3 &2 Cyb #cie > s ¥+ 7,680 i spots (5 iEiE /g éFi% (& > T35
4,000 B £ Flfl i A7 0 2 & — B2 F] Cy3 &2 Cyb #cie B W] 536 log w4k {8 > £

3z~ Cluster 3.0 #2;% & 47 -
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3. HEF LA T AT

# f& 4 & (normal distribution) = £ % #74 i (Gaussian distribution) & #cyg ~
b ERF R RJE 0 2 B 474 M (bell-shaped curve) £ 4v F ALY 0 i £ F
A M2 WEHN o d ¢ L 4R I2 (central limittheorem) # 4o # fi A 7 ¥ ¥ A F %
FiTin s oo A A RE Y T BB IR fechs BT, 0 U dh s R HE 0 5
P AR R E R A Y A F AT EE L s R SRR 2
F A GH 7 AT EMEE A TR BT B FE R N AT i 7 e
B0 W RE T AT AT 1S > B ORI L E K 4 FIF Cy5/Cy3 1 B Rk LA ki
(bldeToE 5 0 %8k 1) 255 H3-3> adfirmrem (258=2) i

A 0 5 1 PFenRA) 0 2 SAS 247 5% % AT E 7 nlicie ¥ 0 Ik L TR i (skewness) % 7 F

~

e GATHEHFE AR T LT (A TR ¢ v REH) M BEARART 0 % &%
(kurtosis) # 7= & @ RIEMA T F IR AR §F LA T (4 7 B2 € v 512B /&)
PlociE s A7 00 2 P 3 AT chip ik i8S SAS (strategic applications
system) 2 2478 % 2 K K052 F4 479 b 7.67 > $17 4 ¥ 3.81 3 7 i
0.06 % i@ 2 ¥ci % % 0.06~ 4 59.15~ 17 b 123.93 -~ {17 4r ¥ 48.39 2 7z i 7= 0.08
(% 31)° § ik alices £ (residuals) #2377 & E 30 F pF > o PR Y 7 #F55
| ehify f& Tk [Durbin and Rocke, 2003] » i & & 4p &8 EH ha 47T 0 F i i

S A ARILIT R B Thlies AX] o A FHEE O, GRS, RREY RGO AR

i

ABRPE AR LBEBFEEFREDL > FIARALETEARN FA T FLAES AR

BHN AT Y 0 TR RS FET L G RO %o T Y X EAIL T2

-—-\\
G

(6 AFIZRKRAEELL > SR BAEGERY A2 F > AFEZRRAEFEAL R +
Bl A EGRET ST RAFARENEE AL RATEAS G B RL BB F o
FA PR ENT 4o FRrJLis el FI 4 R EFH PO KRS © £ dZ i 714 k50
B o d FRAGNEET I AEE PR Z (T A ERIT LS A4 b e i

FRE T RIL AL S 2 AT 0 B AP I eha 1 ] o dciE B AR MR che 41 8 A Flehd
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14 M [Covell etal, 2003] » 4 7 chis & 7 11 P 41 Bk B3 52l 5 485 -

4, jp R 282 ANOVA 4 47

i % SAS A2 e R T B FETE Y AT WA R R ERJILE 0 AT
ZRAR N chficE A B F 0 1 spearman Ap M Glick AT AR B ¢ X AT 1S A T4
ML ipl it (£ 32) 5|17 ¥ T E gL % B ihip b fidic> F10F 00ES B B
WSk S R AP R M edE 3t 0 12 SAS 425V :E 7 sperman Ap B il 47 0 A TS i
ROk AFAA Y FEFp it AN B 5 D hd T A Y X F 0 EJE HepG2
i AT S A FI S ARE T P (- PR - R0 I8 ) B TRl A 5
SARFARAPIT o B Y B R BN RAIEE 0 AW AT AR i B i 0720 13
N EEERAILE  AFLRES M il 0710 4 BA BT e ERILE 0 AT
N ph B 32080 2F B ALK o £ u SASARN Y chH F|F R
#~ 15 (the analysis of variance; ANOVA ) & & 47 ¢ 3 & 5 {8 A 514 IR\ e i
2o8%Pr(>F) & <0.001 457 73 @ ¥ EORITH A FIA RS R D
PREEEA 2R () (P EFF R E 170 SASE I aE% kg 3 a5
oM RES EAE NGNS R TR NI AR R R ESRIIEF G R 2k )
SAS BN B FALE P A4 FFEN AR Z w2 TR I OF B A T Rl A 70 m B
{612 ANOVA & (7 H 7]+ F R B 17 AR A7 b P T ERIZR » 315 AF AW
AR T T UGN G - o RJRIEE L RV 2 S o ¥ SAS A2 R RIT R £
oG oAl E A R 0 R 3-3hF A B A Al B Ao R kI
FTALELenA oo 12 Tukey =+ g ¥ £ 8 ;2 (Tukey’s honest significant difference;
HSD) ~ 83 < 27 % % p|%;# (Duncan’s new multiple range test; MRT ) 2 5& /| 3¢ % £ £
% (least significant difference test; LSD) 1 ip|# b P ¥ 2 &a® (& chfl Fl & LN
LR (£ 3-3) Z /4157 554 BFR B BT el T endp B Tukey A ¥ e
BERAgpN O HRENI A ERILEPRAFEREN - FH o NI e FH R AR E S
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PRAFERBEN L - H A FARHRZ LS EFLRERFEASE TR AN A ES

/E—é E =L 7%“ iggﬂ ’ /E—é BT S E A Hesz e g 2 mé'—]z\ﬁlﬁ‘\

AB%4n 7 o ANOVA chit %0t idp b e 4 enid % > 1T 4 E B B4 5 f1T s o i
Bro S EFRARALIM  IRAG-F L IHFHIRAFNZE AR X ERIL2 F D

B2 > i% 5 12 SAS f23t ¢ ch ANOVA 22 4p B tadica 47 7h - B 4t A TR R N on
A7 Eoir A E R A 472 2 [Koggalage and Halgamuge, 2004] & p ‘e Bl 4 45
[Tamayo et al., 1999; Covell et al., 2003; Garrigues et al., 2005] & #£ 33 4L F1 @ ot 2. B
Fefp Bt o B EE AT AP AT A RK N e (F- BAW > B2 ol EF T
sk (hierarchy) * enbf 25 p 2Bl A 472 2 ERBER » - BIER SHEDS @

W BER LG M 25 a2 2 Y B Ap i T R TF clustering 2 AR AT

(visualization ) -

5. #HEE LT

L s 2 D B AR B R AT AR RT LR Rk

i<

‘%’iﬂﬁﬂvaFP*w°ﬂﬁ%%ﬂﬁ"zé%i@ﬁﬁ%&@’ﬁ—@

i
B

m

W EAPR G B A o M-F R~ & ¥ [Tavazoie etal.,,1999] > ~ 477 44 ¢

#

R N g2 HepG2 me 18 > cONA s+ 5 - BAFLRFE N R i &

% » 2 Java TreeView st 5g 7= #HKk B> W 34 5 - fo¢ ¥ B LX NP gg2is > 73
7,000 i 202 bk FlE RV ORI > 538 5 nEE AT R B AR RSE IS hA
7> 1T 394,000 BAFE log ikt o (FIERAEBEA 0 4 F 20HERE o F- B

AFeEE %S L7 Cyb/Cy3 et @2 f » @ iod &7 Cy5/Cy3 ent m 2 1+ - &

!

BEE? GRAFTHENN Y dhd T 0@ Xihs 3 Fen? TE LRI D5 J? o BT

™

AT EABEINEES-FSL PR (T 0 E R PERARIET2 ) F A0 EER

3N

fa¢ W EAILS > AFLRAUER > F - BAFPARE ST AFEF 2 N uE
HEEAT T2 REIDEGEE DL G AT ST KT ATREOL T - K@
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Bl (matrix) oo d £ F13220° » 5 - BEE? A FlEp &AL 169 -

455~72~271~165~15-~16~117-174 417 ~119-540~249-~213-289~9~172 ~
35-303%2 200+ E E 12207 » LHE3-5-6-7%2 162 5 4pchT oA F 4
PN AHTANT W FEPR eI THAFEAR Bt b ¢ FE L
NP ed® ke o A 1114 2 20 A R 2 RAER AT > T AP X B g2? > P
b ASEH HepG2 m e inT 3o F 2 M N5 3 - 2 X8 4122 187 » f]7 4 E -k
FNP IR AT ARPET D B Y R ETE R DT IOA T A RAR M @

K

MR RIZIS T IO A FI A RPN G HAY T E LT NP AR o

6. b EFA

PERAITEEEHEELITRAAN S FEEEA T 2 - p BRI A TS
Teuvo Kohonen 1980 # & 11> & # & * {7 Fle s 47 [Chu et al.,1998; Tamayo et
al,1999] > p ERA AR E - Behz BP0 AT X B Y hidclE o ARk 4470
AP 2L oE e 2T A3 Y FEHNAFLRENFREL 2 5HE Bk
Z LI T 9% 4,000 Behik Fleap 2B A1 (4x5SOM) > A 5 20 BEE > B %
2 Java TreeView #ix#8 4 41 &4 Gk Bl (B 3-5 )+ — B a B A FlicE (4p M H#ic)
x Bk 5 230 (0.6)~137 (0.6)~57 (0.8)~49 (0.6)~140 (0.3)~943 (0.5)-578
(0.4)-186 (0.6)~197 (0.5)~206 (0.3)~247 (0.3)~158 (0.6)~174 (0.6)~

184 (0.4)~73 (0.3)~72 (0.6)~68 (0.6)~139 (0.5)~37 (0.8) 2 125 (0.3)-

v

;-
& )

BEenid s AEEY > AFARBFEN DL - BF - BEEY A FTHHENA N

==

Y w o m Xdhdn 2 peh? FEREFNSHEIL > FY chAT EA WL MT 7
PR E g HepG2 m¥e 72 /) PFef — BAFIL RN it 5d p e BEF A uga
AREFREES Lo RAFESR12207 o EE 123481213~
1617 2 192 Z AT 4M (4 G806 1 )> 2 L8 3 X 3 19490 Gy
08mt » Hip g FeeRi2 061 > wivE 3@ Rirdphd (0310} ) Rl
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- B RPATF B Ap T A FARES VRUEHEEATE D BRSO
AR B AYE LB BEF LY RIS IHEERAS S 0 7 Sl KT o
BRHE > Mol &R - BRSBTS - 0 A p WA AT A R fp B Tk
- A g cnik gy o 82X d Java TreeView 8“7 457 AR Bl Y > & P R ens itk o
RO E Rl BT d BN BE T 2 P AFIARKSAFOELLE G

DGR Bk &7 & BAFIF gL o

7. AF %R

R EL IR e R 0 2 AT A R R e = (R Y LT R de
A IRiER > d FiE4IRA (LA EIR B @1‘#@“ [Fadok et al., 1992; Liu et al., 1996;
Nagata, 1997]> £ * S BAFL MG 7P ? T EFFp kv 22 g i e
Mo slehafrie PR i g B A Flenifipl - { 7 03RRI 2 IR TP 0 b T A Flen
FIRABA] o B3F AT s AT o AT AR FARE > el ks ek
WA~ ekt 2wz 5= Ap B A 715548 Cluster 3.0 #4258 e 4718 - 1T A F1& 4k
Pt o & 3-4 L Blwmre ke TH ARR A FI AR B R R AT AFIAR
B Cy5/Cy3 i 7|*r 4 ¢ » A &L S Z BAFFE S 5 - FAFELZ L3 KARE
(Cy5/Cy3<0.5: % d &1 ) ehsmre F= 8% fpkl chA ¥ » 7 5 UBE2M -~ CFLAR -
PLINP-1-UBE2I-PSMAG6 2 RELA % A Fl- % - # A %5 23 3 2 R(Cy5/Cy3>2.0;
d ko) endme k= it R A %> 7 3 BID~MLC-B -~ FASTK - PSMB6 ~ PSMBS8 ~
PSMB1 2 E2F4 % 3L %] - % = HA F 5 Bl k= RS M i %> ¢ 7 BAKT »
BCL2 -~ BCL2L2 -~ BIK ~ BNIP3L - CASP3 - CASP8 ~ CASP9 - CFLAR ~ FADD 2 FAIM2
EAFoR* T Y XEL G AILS hlwie B T AP A TP B4 M4 RE HRELA
= NF-kB p65 subunit - @ PSMAG & proteasome subunit-a-type-6 - B 315% X 54
¥4 78 |- Bl (HBx transgenic mice ; p21-HBx ) &% % w2 & 2-DE » 4715 » PSMAG ~
PSMB4 - PSMC2 &2 PSMD12 £ 3 & # 3 & [Cuietal, 2006] - NF-kB % fx# ig i "h
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Bk R p AR 2P0 FAE - BEETF]G 0 0 TR (T g S e
# @ chut i > HepG2 i interferon-a (IFNa) & P rJdZ s » € i@ NF-kB izt > ;%ﬁ“v}
TNFa ¢ NF-kB 4= IFNa 0 & 4+ 7 1438 [kBa -i& 4 f# > [FNa # 12 3 4« HepG2 ‘w7z
2 TNFa s it eh@ac R B 4 H Pk Lphenmre g £ 2 E IL-2 504 4 [Szabo
etal, 2001] > Bim® ¢ ¢ ~ ¥ %L NF-kB @ {4 £ > @ IKBa afyin® @ 5 A RE
(e ¥ 3wt i) p50 (NF-kB1) ¥ p65 (RelA) i NF-kB &subunit » "+ fw
*¢ SMMC7721 # 58 » % % < |kBa (mIkBa) 48 > 7 12 drd] NF-KB & 1222 f w52 eh
4 & [Wangetal, 2003] - %7 & & ¢ ¢ /L% Doxorubicin {5 24 -] = » HSP72 (heat
shock protein 72) &% 7 + # £ 3 > = NF-kB p65 ¥ & f? & «114 3L » ** stop-flow i
Bink R d 30 A NF-KkBpB5 chik B % 5B 2o AR5 &6 ) BEp - ¥ % [Lu
etal, 2005] - ‘g% K& 17 Se A B2l > £ 5 & % R FASTK 5 FAST kinase -
& Fas i¢jZehimre k= (8% 'FASTK ¢ #t P-i# e 14 > FASTK A P-s# ehd gk i o5
¢ 2 TIA1 (oo 2@ RNA el & 3 0 G 5 fove k= i® % cheffector) ehgipi i o
A TIA1 e it F s € e DNA 3 2 P ELitz w0 2 4 > 97l § iv@iiimre = L %
T AL [Tianetal, 1995] - &% 7 5 588 i ik #1557 CDNA HrL 71 i o] i 75 L
%Hﬁl’?ﬁ:}é’g%ﬂ% o Bz k= (v jphf gk F] FASTK 22 p53 5 M A RE > ‘wmre 3 4
0 B 78 F] p21-rac1 (ras-oncogene #p i 7 %]) £ MAPK p38a % & 3 % % R E 3k F]
[Lechner et al., 2003] o ik # #4477 > % 5 22w k= b AP M chk F1 A 25
F2823F 107 o A RFHtes BREDATFIARESN M L AL E A PR R
PodeE B4 VB REARERZDAT] A AP BB ATY o PRiwre k- RSP
RFA S AN ERETE 6 2 IR AT LR BN IR A E 1P
E3 R k- RISAM o CEAREFOAF AR X E RTINS IR o A5 e

AFERBELF P FPATARER SR

% 35 LBl A AR AA TR RAE > B MAREAFHL LMO4 -
PRDM4 -~ PTHLH ~ PBEF ~ ANK2 ~ ANK3 ~ DLG5 -~ LGALS2 ~ SIPA1 ~ SST - PA26
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2 PTCH- % % saL %15 CTBP1 -~ GRN ~ SCGN - TFDP1 -~ FLJ22169 ~ TPD52L2
2 DRIM- #7E 72 $eih 513 LRPS o s wl ¥ gier B 4 AT > himie 3 4 An kA
F1¥ £ 3 £ E 7GRN % granulin » 4 £ %] granulin-epithelin precursor (GEP) %
e Y o LB AROATF ) ARNAZ F FhAG L >t Acr ¥R Y B 3R
% IR0 e Hep3B e @ > ) 3 F GEP Fv FEAR 'S 11§ & lmre 3 2 st b
[Cheung etal., 2004] - i¢ * T f&¢ & % 4 o g2 HepG2 5 » £ 4 4 ¥ :»DLG5 3
discs-large (Drosophila) homolog 5 > £ * #f k= i s % ¥ dig *f 44 A 51~ §£ 5
P-dlg > ' 1 fa2 o mFpReE S fENwre Y g AR Pudig B-d s BT e e N e
B B fljﬂﬁi..‘s_v_f%‘; gt A Bﬁa.fémvé PRI 2R g A Eljﬂfjl:)%.fém’?é A -
[Nakamura et al., 1998] - hDIg5 7 MAGUKs ( membrane-associated guanylate kinase
homologs) #2%= B 2 - » &5k MCF-7 ¢ 21 2 F g p AT &% &
= e %% MPA (medroxyprogesterone acetate ) &2 MCF-7 ~ T47D ¢ ZR-75-|
w5 > hDIgh mRNA i ® p &g s ¢ [Purmonen et al., 2002] - "% %% ¢ A

( pancreatic ductal adenocarcinoma ; PDAC) ¥ DLG5 & 5 % # & » "# M p Jhiden
DLG5 7 115 sxengr4] PDAC iz 04 £ [Taniuchi et al., 2005] - fw#e 3 4 5 B 03k 5]
AR EEATY S A E R 2910012 2 175 vt p BB A AT rA S enE
Bo2mie 4 M AT ARES > L3 MARGDAT X INERT a2 4ing

HFIA S AR E R M #2008 e B4 AR M R T A3 AR BT H 6

By A rg Md SRR GBS RS HALRE R TR RSN o 3F
PR R R NP EE S 0 A A B it cht s ek o FIt il PR F] S &
PSP HBET 2P AT B 03F 5 NHEFY D FEEB I B
£ & & ¢ g1 Cytochrome P450 £ #]( |4 CYP1A1-CYP1A2-CYP2D6 # CYP2E1)
[Yu et al., 1995] - Cytochrome P450-2E1 (CYP2E1) &#_Cytochrome P450 32%+ 1
AESH AR AR CYP2E1 ¥ i e A 2 > 28 235 (el

e o i~ ¥ 2 CCly) ehiv#ic o CYP2E1 A& A psigfbenc g § BPH L
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fend M ek K [Maezawa et al., 1994] - Cytochrome P450 superfamily 4p B 114k 7]
RN A 3G ET B RP FERT NS IR AT L R M CYP2CY
2 CYP2J2 - % & % v ¥]5 CYP27A1 -~ CYP1A1 2 CYP2S1 - 2 & 7 %15
CYP2C8 - fif% k>~ A & 1T v F-RF NP adlis » AT R M3
CYP11B1 ~ CYP2A6 2 CYP4B1 - o @k~ 24 ~ PR &7 S Ead2te > £ 3 K4
IE 1 CYP2CY & cytochrome P450-family 2-subfamily C-polypeptide 9 » # % 45 1
W imie ¢ Cytochrome P450 L %l & SLem (% » F g ° & a9 F3RiE 4 %] 5
(C/EBPa % 5 % &) f HepG2 w® ¥ {& » % 3 Zn-inducible metallothionein
promoter 7 C/EBPa vector » ¢ C/EBPa # F]# it fxc# » 2% CYP2 32% (CYP2BS6,
CYP2C9, CYP2D6 ) mRNA Hf 4c » F]ptdaih &3 7 ] 3757 CYP A Flahi
7 [Joveretal., 1998] - % #} &+ HepG2 iw?z + ¢ * RT-PCR endijir » 7 3 S & a2
{6 CYPSAMRNA & 3 { i€~ 9 %77 > 5 f1* RT-competitive PCR #7315
rifampicin (RFP) f&J® - HepG2 im#e » # %% CYP3A4 » CYP2C9 » CYP2E1 &
CYP1A2 ehi > S £ P i crad? (120 /) pF) > CYP3A4 & CYP2CO A F1E 5 % %
7. [Sumida etal.,, 2000]° 57 b ~F A LT e Ead2ie 0 &3 % £ RE S CYPIAT
% cytochrome P450-family 1-subfamily A-polypeptide 1 & HepG2 ‘wm*s 787 3 1+ » 3
& % > 4 % Bla]P-7,8-dihydrodiol a2 {8 - #7344 chimie k= iv% » foifljk
hydrocarbon (Ah) # % B 235 CYP1A1 A #1415 B [Chen etal., 2003] -
tocotrienols (vitamin E #hi & =8 22— » ¢ RFEF ¥ Urd] ] RadFpe g ) ¢ 4
O-tocotrienols @ e 4 55 3k fw iz th HepG2 » 7 4|2 £ > 1 & CYP1A1 A 7L 3
% %L [Wadaetal, 2005] -7k £ 7 1* cDNA e 7] (£ 5 600 B&E 3 55> 5 48
B F]) MG S TR Y A AR > ¥ PP RS SR e B A 25 3
# & 7 CYP1A1 ~ CYP1A2 & CYP2D6 % % /& 4p B cr2k #] [Staal et al., 2006] - # 2
TR AR R AR AT S 4 E B 8102 15¢ ; p BRI A TSR 0 &
3R 4 e Cytochrome P450 L F1 v 1632 735 57 & 4% RiFFmsT g »
Ao 17 d ¥ Frd] HepG2 mie 2 £ » T 3A 3¢ A 2 wie k= hit* [Yoo etal., 2002] - #
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VR OET R PTR e £ @ e ik 8 F 0 GO/G1 # (474 DNA £ =) ¥
#wmrz k= vt [Kaoetal,2001] - %% 2 3 = Rt &4 F *=p% (flavanol) > 1 & »
5 p= = » epigallocatechin-3-gallate (EGCG) # M 3gp P A 4 7% 3 > T 4
%] CYP2E1-dependent #& # 1§ it i 3 12 2 $r4) 4 %5 CYP2E1 A 7] & HepG2 ‘w ¥z ¢
i & % B [Jimenez-Lpoez and Cederbaum, 2004] - v 5-k 5 31 % 7 #r4] HepG2 ‘m*
4E o HF e v 2 & § 0 pb3 a4 > 29 BNIP3 B4 & A 4R
X @ ZK1~RAD23 2 HSPD1 4 714 i [Leeetal,2002]° 24 5 £ g 4 >
v grdld TNF-K #73%% <9 VCAM-1 4 514 7. [Hong etal., 2001] - & * 7 #6% I ¢
3 E Y HepG2 w ke chid® » #1h4 cnlm e k= ~ wie i 4 2 B2 ORI Bhen
Cytochrome P450 £ F1 % mehs it 2 2 4ple o fv @ 87 7 thj seehiufpdr 1 B F 4R E

._ﬁ}/pzrgz o

=~ A= & 17 D Annexin V-FITC ¥ %% ¢

e AR KPR me o Bodrimre ek o WU R ime £ Al 4
e o S enmre 3 Pl o S AR - FOER AN EARATY L5 3 BB &
fo 0 Gldclmre ot s dmve WA B e v = AR B e FI R IR o W ehlm e € A2 e g
AL N I PR R fm jﬁ[ﬁ*ﬁm”a#ﬁiéj o WL RES Pz 0 L m”é’i’ﬁ;‘fﬁ S 24
FRE S B e p DNA B o ¢ B R 3t lore 2 £ B354 e B 0F
AR ] Fl AP X E S g ok A RS F - fET s AT FUR A
R T F - o WA T AR OA Y B - HARIRY P X ERAFMHE

feo eApgiv* pE L & [Lee et al., 2002; Shan and Li, 2002; Yoo et al., 2002] -

WG Y X AJE iw e 12 Annexin V-FITC £ PILiEg % ¢ o fd i st moe R A
¥715 > % L WinMDI A2V Bl 7 » oz @7 8= (5% f > X pouk = e KL 8 R

dedmie 3 B > B 3-6 ¢ > SSCXFSC Bl & £.d e end| fer + /] RPELZEHEL > &
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B+ s BB AT 3§ Annexin V &2 Pl § k3 8 ihin 2 %3 o % HepG2 "
= PBS &7 kR Y X ERJD 72/ PF{S > Finlme kA 7% k3 E R
(PI+AnnexinV+) £ R2 (Pl-AnnexinV+) enf & vt o 5@ 3 pJ? {8 > R2 % 38
A &gt control ke b (B 3-7) K,% T e A TR NP A 2 vk s BUR E
fme § - RS FE A IR TS A= TR A LR SR PR E G FURH sken?
FERE G EIR > T HepG2 e A 4 Wi k= 5 AT P F IR Wi A fFn
H#ELFL1 2 FL3IB® > 5 /e =t & 6l $ > » S ad2enim® A 7 & control e e
%2 470 @ fex oy K562/ADM fmre [Kong X. et al., 2006] ~HL-60 ¥ [Kluza J. et al.,
2002] £ “r & 7z [Coley HM. et al., 2006] » F $* IR % o ¥ I & $p w2 Gk pF
B ehgd2 > v £ 3% (Solanum lyratum Thumb) * % & #78F wm*e BEL-7404 &2 4

72 | @ > % wr% %= % [Shan and Li, 2002] -

w% B 5 - BRGR et 2 R 4 L F e 4k ol i S e

ey H B o ¥t “f W5 P2 (Preneoplastic cells ) {r@% m*e (Neoplastic
cells) £ & & d & o A FiRRh? B ERE NP 27 HepG2 e i - i ip)im

e k= ek R U N e R R A RS dm e e > 10020 WInMDI 88 A 45 k= g ot
WEE A o B 3T A hN e KA e A G ind ko R BRSO o A
L3t 8 R1 (P+A+) & R2 (P-/A+) %3 cnimre § 2 v - R1 en% % 5 control %2 13.2
03% -~ %#%R1 5 143+3.0% 24 16.3+1.5% -k 127£0.9% ~ 17 4 ¥ 18.3
+0.5%% 71 14.0£0.5% ; R2 eh’ % 5 control 2 5.0+1.4% ~ % #% 10.9+1.3% ~
£ 65+£04% -k 21.4£09% ~ 117 4 ¥ 156.8+0.8%% &£~ 9.3+0.3% - &

control ¢ » 7 rig H w5 T2 ] PR PER ARJE S 0 A L enR TR € o0 SR A
e e b v s AT R ahT fAY R EY {7 4c;rr1%@“'m*%“fﬁ R1 % &P &1
seth » R24 P EE® i control 2 > @ F# b AJZ HepG2 'm* dvc % » R2 428 20% » 3

¥ R2 % HcE BB o 2 cDNACL 7 2455 % > P b iwre

=y
TR
Ar
4
e
o
4
T

FEAPMATY R G ARESHER - R (& 34) PR ORRE -
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Rl g lm e - 1T {5 gﬁjﬁfd DI FUR e 3K T & TR B Rl R g
T BB XERY (g S - o Y X EREJI S » R2 R a3 control
B PR MERKRSPRENT 2% % i control Behd B0 0w B
K E S ARER T ] HepG2 &2 Hep3B Mwfe th 2 £ » 1 & .0 pb3 inig L4 2 A %
i mic g 4 %= 7% [Leeetal, 2002] o 117 4c E 7 H 4o W Rpm 4 & @ TNF-a &0
B kPR e [Huangetal, 2005] « #5 4 & #& ¥ $r4] HepG2 w2 # £ » # % &
4 e k- it [Yoo etal, 2002] - 5" ¢ 7 KY88 = & A 57 394 'w *2 $k HB8064
L Prdiagg A4 &= (v*% [Chengetal, 2003; Hsu et al., 2004] - % &* " %
% 7] aflatoxin B1 £t ochratoxin A @ HepG2 ¥z i ehif 2 [Osakabe et al., 2002;
Renzulli et al., 2004; Osakabe et al., 2004] - 417 » ¥ Frd| 5L lmbe ~ 4 SR F 8 2 3+
T sn¥e ke 72 [DeFeudis et al., 2003; Pretner et al., 2006] - & 3~ z 7 > triterpene
F gl A SR e 4 Huh-7 e & [Linetal, 2003] - 4 ¢ & § 7 7 $rd 5k 18
A imre eng 4k o I nre ik g DNA B B 47 0 7 i e B 8 % 0 GO/GT 8 &
Fr4iF g mre chd £ > T DNA & = 8234 % Pz k= 1% [Kao etal, 2001] - &5+
B L 2 BRI P X BTG R AL R 5T T HE 2R R

Feamcfpoh o B7 Lie— 117 DNA B4 45 kbl 2 5551 4TI 6 cng i o
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PR ESRE Nt e 2 PR Y F e R G M Y R E L
S B NG SRR S o FUR SRR S B S wme d B (E BB G R we A
T 4 £ o @ Flfum s o) [Hong et al., 2001; Yoo et al., 2002] £ & % #%+41
Fle (B3 PHadir B addiugier ) [Yietal,2001] - » &7 2 8 B8 G K
iz > AEELREEF Ko PR L > FE IR R F RS T IR
g A m}%w}ﬁjé@i T% 4] I PR p 0 [Kaoetal, 2001] - 7]¥ & & &4
BArfE F B i A7 AR R R G FURtk Y T EAR I S I AR
2 tk HepG2 Mm¥z {5 > i CDNA B L7 m 47 18 > 35 M B Fum iS4 Ap M cnA FI R R %
LGB wre A= ¥R TREHKE 0 g Y X B e B2 QIR e d L
PR EE AP P KB LE NG R R wie cnit | 3] HepG2 v 4 & >
HESFEA PR ~HT 4 EZ2 £ 0 kA 2 100 pg/mL » Frd) 75 m e 4
£ ot e o 30% 01 F o kR 5 400 pg/mb s el A & arc gk {7 0wt §] 50

0

X

o o BEAP LT AT BT NP E G TR e 2 K i .

e R R AT R A RRATFIRE A R IRATFIA SRR
¥ EEFW o A1 cDNAL 73 s~ Psd cnfgip] = 2 R P sq——;}%ﬁq@;%ﬁg%.jg HE g
wEFELRBE R 75 7,680 BAFIZ EST B[ F & » kv T & L5
P RIL T2 | PFis CDNA it 7 2 45 » i AR B A4 27 e s A T E A 2 R
Bl > k&7 E 35 AP0 FIL R4S [Chuetal, 1998] o i A8 F1 4 Rtk 34 el 200 &2
EEFEAGEOEE R PR 2 NI W E ol 25 T0T BA T > BHRK
BT RIES 0 M TR Ry ) AT AR aRIR L PRI AT
[Durbin and Rocke, 2003] » 4 stEZ A 457 BN K~ 24 B h ~ {17 4 ¥ 3 7 &

FRE NP RILE  AFLRTRIT- BE B ELE s F T R LTy AT R
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THpIZ PP FFLIRE AT RGBS L RN Tukey 2 B F £ B2 A H & 4%
FRETT Z EAILE DA FLARESFR - o1 wEL R ASLE A2 il A4
PR AR - Fo WA RBRHRE NI EERAF-W ok EFARE
AATES BT A EB AL - AP R AIET > AF AR E H L B FEK
FNFAIEApRT » EFRFEZRE S AFEA G785 > B Rk (7.67) &
i e (123.93) 27 Y ¥ &Y A Fho A GAIT - HEFF BB Ech e i
REELAITEORS  F T KRB Y BRIl T4 TABF LR B F Ap 02l o
EHEELSITE F RRETE R REFOEE LA f BRI A TT 4R I
A F] RO SN R TR ip BB A S - 47 [Tamayo etal, 1999] » &gt g ¢ >
EHEEAFRY R ERGEY FERFT IS RIL 72 FER - BAFIAREN A

/:].E_fj

‘“"\3

AFA G F R P AFFAERE  BHEE AL AT Z 20 B K
B i3 TBAFEIRDEREI 5672 167 » {IT % EFH P b QILHT
BAFEARERE - FHEE 11142 20 A F 2T 5 p A% T A7 ¥ B ad?
oo R B ORE FEA TR 2 F R e E TR R R A
P AT A RBEN AR L F A % o hp BRSNS A 20 BEE LT
PR (>03) chrAph o EE 11122 1325 p e TBmA TR AR §I1T e E e
WischTIod FIARKRE A8 142157 » AP TOATIARENRE - &
Flend Rth A R me k= ~ e # 4 2 Cytochrome P450 superfamily 4p i ek
Fo LB HEEAE X FhAFIAE LR 28102 125 w5 p B A 55
e S REAPM AT MRS N ERE 6 BT Y o R pind TERE D 05
ﬁiﬁﬁ&%?%k’%ﬂ%ﬁ&ﬂ%mﬁﬁﬁZk’@agﬁ&ga,%:&ﬁ%@

£ I W L NI

=
A
a

2o Rrdlpimre d Ko 3B B EF Y AR 2 g \i%f’g‘-
o2 B ARG TR T L e s T > A B EE A P B A w
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R nmr ) RAF T J e FE AN T iad B840 “,/T‘—i EYAR N
A i e - B E R AR WS S rc Gl - R Al AR
BZEA T el ke - B A bl f BB T A AT P o (S BiB
Annexin V-FITC £ Pl ¥ sk % & » #2349 & 5K 5 41 55025 5 HepG2 tme chyk =
% o gk dg IISE T2 ) RIS G2 tS 0 & Pl-AnnexinV+ (R2) %% ¢ - R % 113
SFE AP hg 4 > T control bz B > A HE b g o T Y
Z 3 control e B b o Blmie EE Rt 0 A fkagating iE 2T 0 TR
AHEEFE A > SR E U R MR T A E AT S RihS R HepG2 e 4_
4

B RS AT R LMY ¢ 4 3408 % 0 7 4 45 cDNA e A A 5 i

T

FEI G B E AP UARIE KBS PR T e R RERRE NS H
*t HepG2 fm®e & 3 frd | 2 £ eni®r » 5d cDNA LS| 2 4718 > Blmoe k= ~ fm¥
# 4 2 Cytochrome P450 superfamily 4p B s %]+ > % & % 4L F] FASTK ~ GRN
% CYP1A1 - i< 43L& L 5] PSMAG - RELA - DLG5 2 CYP2C9 - izut 5 d ¥ ¥ %
B2 HepG2 fm%e #1ig & ek FIZ ARV L rEm @A d 3 2 Y XL

ATl inimie IR T 0 F) S 7 DA A A e o AR TN AR 0 e A K ehp
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Figure 1-1. Pathway of apoptosis.
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Figure 2-1. Flow chart of cDNA microarray analysis.
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Figure 3-1. MTT cytotoxicity assay about the effect of herbal extracts on HepG2 cell
growth.
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Figure 3-2. Images in cDNA microarray images have shown after GenePix
fluorescent scanning.
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Figure 3-3. Standard normal distribution graphs of microarray Cy5/Cy3 ratio by
different herbal extracts treatment.
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Figure 3-4. K-mean clustering results of gene expression pattern with different herbal
extracts treatment.
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Figure 3-5. SOM clustering results of gene expression pattern were inducing by five
herbal extracts treatment.
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Figure 3-6. The flow cytometry analysis results of the different herbal extracts
treatment in HepG2 cells for 72 h.
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Figure 3-7. The flow cytometry results of PlI-AnnexinV+ and Pl+AnnexinV+
populations in herbal extracts treatment.
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Table 1-1. Analysis motheds of cDNA microarray.
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Table 1-2. Development and study in scientific herbs.
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B* AdE B eI | 23N 0 # Primin (Miconia sp.fe 3 ® %
T E o B ) , Plumbagin ( Plumbago scandens *
% P~ ) 22 Maytenin (Maytenus sp.*® % P~ )
Bt ALK Bt 01976 & Kuroda % 4 & * #
F x4 3 v yed] Ehrlich g and £ o
o~ 0 &N P HEGET Y LU
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Table 1-3. Anticancer studies in using herbs.

213 ¢ X EAPURAE T o

PEEL EE RN BT A

PARE ARRE RIS T AR T BT e 4 > Btz ok Lk
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R s ;ﬁ;’% SAER s Kk svE Ry g kst [Zhu et al., 1998] -

a2

v 5

( Paeoniae Radix)

v HoRE D457 Frd] HepG2 22 Hep3B P thend £ > 333 0+
Tplote A4 k= TF* 5 4 & v pb3 g i 4 0 5iE cDNA fictL
74472 RT-PCR 79 %z 3 » v i 2% 7 BNIP3 ~ ZK1 ~
RAD23 2 HSPD1 # ¥4 7 [Lee et al., 2002] -

7 R PR ? agem % (imperatorin) 2 1—? A ¥z < 7] (deltoin)
( Saposhnikovia v #r4] NO 02 4 [Wang et al., 1999] -
divaricata )
&ML d £ ME Y FBplumbagin ¥ 123w HJ]U.% tw* MCF-7 ¢
(Anoectochilus caspase 8 £ cytochrome c 2 Flen% # o iE Pl Fufp e % [Yang
formosanus) et al., 2004] -
f1T 4 ¥ T17 4w drd] TNF-a 974 4 % = fmre 28 e L F s [Yiet
( Acanthopanax al., 2001] o L &4 1 T e ¥l A 5 21 % 0 A Ae P O ORAK
senticosus ) + oz 22 TNF e ¥ m?e [Huang et al., 2005] - & §]7 ¢
A 3 % eh 30 kDa GF-AS (glycoprotein) ¥ " i< g P a1
frig R i E o 4 H4cdrg [ FeniE e [Choi et al., 2006] -
A T %4 15 4 g e Hibiscus protocatechuic acid # #r+ /| & a4 & %
» B o & B4 4L 4 iF* o ¥ 1u0% i€ retinoblastoma SBEEL T F
(Hibiscus )
_ 2rdrd] Bel-2 ek > kFrd) 4 ag HL-60 fmPeend £ » ¥ 4 4 'w
sabdariffa)

"z %= [Tseng et al., 1998; Tseng et al., 2000] - ;& 4! = % fis 2 5
NP F R AR Rpereisd pd3 &2 p38 MAPK/FasL cascade
#IL o & fFmre k= vt [Linetal, 2005] - - 4
(anthocyanins) & &4 feha Az - » 7 ¢ 4 %5 HL-60 ‘¥
% p38-FasL % Bid # /s & # fm¥e k= iT% >3 & § 3 4 p38 Aipk
it ig* » & c-Jun ¥ cytochrome c 2z » ¥ i¢ tBid ~ Fas # FasL
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# F14 . [Chang et al., 2005] - Delphinidin 3-sambubioside % ;%
MiEFE - o 7 oudrd L #g HL-60 me 4 £ > BT
caspase-3 ~ -8 % -9 cytochrome ¢ d #> 5§ 3 e o > i@
HL-60 4 # sm® %= % [Hou et al., 2005] -
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w—
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d =zg4s¢ /n\éﬁmtaxumalrolA VL] A KR R dn P R
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1996; Shen et al., 2001] -

¥ fr e Folr e gV i drd] o] B R R > A Be o )];5 U937 mre
] k= 0 ¥ ] Hela e ahk iv 22 4 857 0% P2 $X HepG2
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et £ ®a F AL e k- chit* [Kuroda et al., 1976;
tetrandra S. moore )
Teh et al., 1991; Lai et al., 1998; Yoo et al., 2002] -
KE FKET S S pERrd) ] Bad [Kanayama et al., 1986] -

( Poria cocos)

Pachymic acid - 3-O-acetyl-16 alpha-hydroxytrametenollc acid
22 poricoic acid B #.d & X A gt eh & o T U LR F R
A K "B [Kaminaga et al., 1996] « d & ¥ K3 d1 4 & L e
beta-glucan PCM3-Il 7 12 Fri| * 358 5 g sn P tx MCF-7 a3 78 1
J?’;‘fa’ 4 e k= fE* >4 R E S 4% Bel-2 9 B % MCF-7
fmPe ¢ Bax/Bel-2 vt w4k B 0 i FlFUR Pk [Zhang et al.,
2006] -

L g
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iz ik (HB80G4) 2 £ > # 34 A 2 fwbe = 1% » 3 & FE 1
interleukin-4 ¥z TNF-a i£ 3|3 0= 2z [Chow et al., 2004] -
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a2

( Ginkgo biloba)

BTz AN E RS s e A R ER LS LR
2 terpenes [Le Bars and Kastelan, 2000] - 412 ¥ 3%
cytochrome p450 isozymes £ transporter P-glycoprotein =& 4
[Sparreboom et al., 2004] - =1 7 =5 fik #F &2 terpenoid = & ¥ 12
g v 2 j—“fp d it 4 o s TR e s 75 [DeFeudis
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2002; Renzulli et al., 2004; Osakabe et al., 2004] - % g =HiFpF 5
A @ & 3 triterpene acids » 7 Frd| TPAZ B b £ F &0 =
W 81 B B et o2 [Banno et al., 2004] -

+ ¥ + 3+ ¢ 77 juzentaihoto ¥ 124w [Aburadaetal., 1983] - &
o TEOFV PG B mE 4 £ 0 A4 e i E B d B

(AStagalfadh) | sre ciies [Kurashige etal, 1999] § + k5 43 7 r13rH] £ i
§ o ime th AGS & KATO Il en4 & > e KF 8 T plwie 2 4 o
"z %= 1% [Lin et al., 2003] -

A d B A ¢ #7E P~ gh agastaquinone ¥t A 2w re tk (A549 -
SK-OV-3 + SK-MEL-2 + XF498 2 HCT15) £ 3 #r]4 £ gk

(Agastache

% [Leeetal,1995] - 4 ¢ thf fragr % = M drdld TNF-K
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rugosa)

#7344 0 VCAM-1 A %14 . [Hong et al., 2001] -

&2
( Ganoderma
lucidum)

&7 7 7 chtriterpene ¥ r e A AR ke tk Huh-7 (02 &
3R MR & w2 £ -9 F kinase C» 1 E it UNK 2 p38
MAP kinases [Lin et al., 2003] - & >_ ¥ 1 #r+| urokinase-type
plasminogen activator( uPA )&z uPAR i % E & @ $r4] NF-kB
& AP-1 A5 kg w7 B:T\:)gﬁ CLERREVE R IR g s
[Sliva,2003] - &3 % 7 ‘& & ~shagr g Apk > 7 UEN 5 pERY
BEEA AL ~FFERwe 2 THT wiz > 24 2 84
%3 M ehiwre ek [Sliva, 2004; Yuen and Gohel, 2005] - & >
, :,,&.*rﬂ'#n" MRGER Fle f H Piwre B H PG d R e o &
F % ¥ 13 Th1 &2 Th2 % % mRNA 4 31 >
4 #n;ﬁd i CD40~CD80 2 CD86 & # w225t~

% B % (fluorescein isothiocyanate-dextran ) ;ja’_

53 5
CHaE
; T
ST o @ 4o ik e e 3 [Chan et al., 2005] -
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Table 1-4. Microarray analysis application in studying herbs.

14 B pck s o drane X EE Y o
voRE AL s F R FIs%
v 5 OpArrays m? %= DNA | HepG2 iwm?e & 5 & EJ2 {8 » ¥ %

( Paeoniae radix)

Mtz (5 Operon 2 &

BNIP3 £ %1% £ > = ZK1,RAD23B

2 A7 A% 384 A F))o | 2 HSPD1 £ 5 ek F1 & Ak 3¢
[Lee et al., 2002] -
7 il DNA #ct 7) Mz b 3 16 &7 £ en

( Herba dendrobii)

ITS1-5.85-ITS2 & 7] » ¥ &% % F %
4= 7 (Dendrobium species)
[Zhang et al., 2003] -

£ ML DNA 't (7 5 9,600 | W p| £ s H - = & plumbagin &

( Anoectochilus A% #F nylon gL ’k]"\}a}m %2 MCF-7 snil 514 > £ 3

formosanus) membrane ) o ¥ ¢ caspase 8 £ cytochrome c £
% % #.[Yang et al., 2004] -

HE A Affymetrix DNA it 71| i g ga? PC12 wmre (6% v

(AEPHRBESH ). @ (T T ) A Z] i) A Fl A& R
( Moutan Cortex y e e
Radicls) % 7% HO & COMT A F1L 7
adicis
BAILE kHFuEF L4 PCI12 W
!z epip 2 [Rho et al., 2005] -
% Affymetrix DNA gt 7] o | 12 CCly 3% /| & IR R A W Y %

( Yan-gan-wan)

B X AR (ks 5 )& 9 o d DNA
Mt ) A 47 S % 17 e g A_ﬁ%{\
CYP2E1 ¢ GSH shA F14& & 8

2o ew grd] CYP4A10 &
CYP4A14 # %14 3 [Yang et al.,
2005] -

* i

( Coptidis rhizome )

Affymetrix huU95A DNA
Bt s (54 8% PR
EBB]# ’ /3\ 11,000%.‘7{])"

ORI R RS S R
%o > 3 33 B & Flehd L [lizuka et
al., 2003] -
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Affymetrix huU95A DNA
s (B AR
5 % 12,600 £ 5)) e

BRAEMLIRER A 8BE -
= A RV R e Rk YPK ~
YPK6 « Panc-1 2 MiaPaCa-2 » % %
27 BAFI(23 B AFI: AR~ T 48
M4 B=fipk ) [Haraetal,
2005] -

DNA it 5 (5 % #8%
Frch & 0 7 96 B2k
AP M K F]) e

MO R S R AR e A g
FU o km ve tk MCF-7 £2

MDA-MB-231 - =i ¥ 3 4c IFN-B £
TNF-a £ 714 .4 ;¢ [Kang et al.,
2005] -
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Table 3-1. Skewness and Kurtosis of gene expression patterns in Cy5/Cy3 ratio with
different herbal extracts treatment.

PR EL it ik (skewness) *  # & 4 #k (kurtosis) **

R s

R
0.52 0.06
( Perilla frutescens )

23
4.79 59.15
(Agastaches rugosa )

7 &

( Saposhnikoviae 15T 123.93
divaricatae )

(R

( Acanthopanax 3.81 48.39
senticosus L. )

a—

R
0.06 0.08
( Echeveria elegans)

T GV R A G AR (20) Az (<0)-

T EGETETREARGF (F BEARFAEF ) AT (- BEARKAET ).
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Table 3-2. Spearman correlation coefficient of gene expression patterns in different
herbal extracts treatment.

% 32 % [P ¥ EEJT il F) & LR N spearman 4p B 4 o

K&K EA B B (TERLE I

7y 1.00 0.72 0.29 0.71 -0.03
E% 0.72 1.00 0.29 0.80 -0.02
Bk 0.29 0.29 1.00 0.37 -0.03
fIT 4 0.71 0.80 0.37 1.00 -0.02
FET -0.03 -0.02 -0.03 -0.02 1.00
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Table 3-3. ANOVA analysis results of gene expression patterns with five herbal
extracts treatment.

%33~ MI 7P R ERIL T L R ANOVA ~» 4755 % o

VI EL Tukey Grouping  Duncan Grouping LSD Grouping

7 b A A A

FE B B B

R C C C

1T 4 g C,D D D

A D D D
Tukey Grouping : Tukey = & 38 % % B 2 chib 3 2 % o
Duncan Grouping : 8% < 37 7 38 p|% iz s FHiE % o

LSD Grouping : &/ Bg ¥ £ B Eenb 3 5% o

A-D: 5 SAS st i YT is e s EAplR T2 s A - 5 o
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Table 3-4. Gene expression patterns of apoptosis.

F 3-4 ~ nve k= T ARRE L FI AR o

GenBank Gene 17 A
Cluster no.* Function Category KK | B4 | v
Accession no. name* el I

WA RE himee A= fA M AT

AA449119 UBE2M 2 6 apoptosis

N35070 TNFSF12 2 6 cytokine/apoptosis/membrane protein
AA987627 | TNFRSF17 2 7 receptor membrane/apoptosis
AA293570 | TNFRSF6 2 6 apoptosis/receptor/inflammation
AA205392 | PLINP-1 2 6 apoptosis

AA487197 | UBE2I 2 6 apoptosis/ligase

AA443546 RELA 2 6 apoptosis/transcription factor
AA453766 CFLAR 10 7 apoptosis

AA047319 PSMAG 10 7 apoptosis/protease

R37937 CRADD 12 6 apoptosis

BARENwE A= ERAT

AA181300 PSMB8 3 8 apoptosis/protease
W72310 FASTK 5 1" apoptosis/kinase
AA190401 BID 8 9 apoptosis

AA433807 | TNFAIP3 11 11 apoptosis

AA448641 E2F4 13 18 | apoptosis/transcription factor
AA487253 | MLC-B 14 12 | apoptosis

% k= M AT

W61100 BCL2 2 6 oncogene/apoptosis

H54628 TNFSF10 2 6 cytokine/apoptosis/membrane protein
AA156940 PDCD5 3 8 apoptosis

AA024655 DAPK1 4 13 apoptosis/kinase

AA455281 DAD1 4 12 apoptosis/transferase

H52672 BAK1 4 13 apoptosis
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R15301 DEDD 5 11 apoptosis/DNA binding 1.24 0.95 1.88 1.45 1.06
AA291322 | BKK 8 10 | apoptosis 0.88 1.03 1.84 0.91 0.89
AA702174 BIRC2 10 7 apoptosis

AA457705 IER3 10 5 apoptosis

AA465697 BNIP3L 10 7 tumor suppression/apoptosis

AA430751 FADD 10 7 apoptosis

R26621 FAIM2 10 7 apoptosis

AA454588 | BCL2L2 12 7 apoptosis 0.51 068 | 132 | 052 |09
T68758 PSMB1 12 6 apoptosis/protease 1.46 1.57 1.63 1.34 1.59
AA458861 DAP 13 18 | apoptosis - 1.37 1.36 1.84 0.57
AA458861 DAP 13 4 apoptosis 182 | 090 | 093 | 1.18 | 0.93
AA070997 | PsmB6 14 1" apoptosis/protease 1.98 1.53 1.86 1.59 1.58
AA432000 | CAsPs 14 12 | apoptosis/protease

AA011445 CASP3 15 1 apoptosis/protease

AA916906 | TRADD 16 9 apoptosis

AWO073366 | DEDD 18 7 apoptosis

AA281152 CASP9 20 6 apoptosis/protease

N71003 PDCD4 20 6 apoptosis

AA004823 DATF1 20 6 apoptosis/transcription factor

iz d 1 Cy5/Cy3>20 ;
% ¢ 1 Cy5/Cy3<0.5 ;
Cy5 : (F635 mean — B635 median ) ;
Cy3 : (F532 mean — B532 median) ;

R TR

** 1 Fd LR E B A2 (K-mean clustering) A £ ¢hik Fl & R

Fodod Fp A driE (SOM) & #genk 51 & R -
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Table 3-5. Gene expression patterns of cell proliferation.

% 3-5 imee 4 A bl e F A AR S

GenBank Gene Cluster 7 i
Function Category v | BA 7
Accession no. name* no.** 4 ﬁ_‘ =
MEREWEH I HNAT
H27986 LMO4 1 16 | transcription factor/cell proliferation
AA074438 PRDM4 2 6 | transcription factor/tumor suppression/cell proliferation
AA131538 PTHLH 2 7 cell proliferation/oncogenesis/
AA489629 PBEF 2 6 cytokine/cell proliferation
AA782337 | ANK2 2 7 membrane protein/cytoskeletal
AAB77185 | ANK3 2 7 membrane protein
AA478949 DLG5 4 13 | tumor suppression/cell proliferation
AA872397 LGALS2 4 13 | binding protein/cell proliferation
AA159936 SIPA1 5 11 | membrane protein/cell proliferation
AA001218 SOCS3 10 7 Binding protein/inhibitor/cell proliferation/apoptosis
R51912 SST 10 7 cell matrix protein/cell proliferation/apoptosis/synaptic ransmission
AA447661 PA26 12 7 cell cycle/stress response/cell proliferation
AA029308 MTCP1 14 | 11 | cellcycle
AA427818 HMGA2 15 1 transcription factor/cell proliferation
N74593 FLJ11848 15 1 cell proliferation/inhibitor
AA461110 MGC5560 | 17 8 cell matrix protein/cell proliferation
AA169807 PTCH 17 6 tumor suppression/receptor/cell proliferation

BAREwEHIEMAT

Al927284 LGALSH1 4 13 | adhesion/regulatory 1.45 0.85
Al870530 MAPK11 5 11 | enzyme 1.60 1.19
H13622 EPS8 9 20 | cell matrix protein/cell proliferation 1.17 0.83
AA431832 GRN 9 | 20 | growth factor/cell proliferation 1.69 1.09
AA464152 QSCN6 11 | 11 | cell cycle/cell proliferation 1.62 0.77
AA775803 PRDX1 11 11 | peroxidase/cell proliferation/antigen 1.87 1.26

85




W46439 TFDP1 12 7 | transcription factor/cell cycle/cell proliferation 1.44 1.56 1.62

AA459390 FLJ22169 13 | 18 | binding protein/cell proliferation 1.77 1.71 1.19

R06254 TPD52L2 16 | 11 | cell matrix protein/cell proliferation 1.74 1.06 1.54

w2 AT

T73090 SLC22A3 2 7 | cell matrix protein/cell proliferation/

R25095 TNFSF4 2 6 | membrane protein/ cell proliferation

H98620 SYNPR 5 11 | cell cycle/cell proliferation/apoptosis/tumor suppression

AA630328 LGALS3 8 10 | binding protein/cell proliferation

AA279114 LRP5 9 20 | receptor/cell proliferation 1.15 1.17 0.88 1.10 0.81
AA478268 CTBP1 9 20 | binding protein/cell proliferation 1.68 1.69 1.14 1.64 1.09
R14422 SCGN 9 | 18 | binding protein 1.66 1.50 1.16 1.50 1.44
AA461110 MGC5560 10 8 | cell matrix protein/cell proliferation 0.26 1.18
AA131585 JUND 10 7 oncogeneltranscription factor/apoptosis/cell proliferation 0.77 0.91 1.56 1.46 1.59
N20338 LYPLA1 10 7 cell matrix protein/cell proliferation 9 1.78
H84982 CHES1 10 7 | cell cycle/transcription factor/DNA repair Ii 0.54 0.72 0.7 0.76
H80214 TIMP1 12 6 | cell proliferation/inhibitor 0.59 0.57 1.68 1.04
AA443577 TNFSF13 12 6 cytokine/cell proliferation 0.82 0.86 1.90 0.68 1.10
H79306 PDGFRA 12 7 | receptor/kinase/cell proliferation

AAG08988 TSPY 15 1 cell matrix protein/ cell proliferation/ ncogenesis/ spermatogenesis

AA464049 ANK1 15 1 membrane protein

W44684 MPP3 17 6 kinase/membrane protein

W47090 CDK9 17 6 | cell cycle/kinase/cell proliferation/transcription

AA460330 LOC96626 17 6 cell proliferation

AA011414 FGA 19 2 cell matrix protein/cell adhesion/cell proliferation

N58318 DRIM 19 2 | cell matrix protein/cell proliferation

T73090 SLC22A3 19 2 cell matrix protein/cell proliferation/blood coagulation

AR A - o U ES LEHEE A2 (Kmeanclustering) A A FIA R S B =d L p EBA TR
(SOM) 4 #g ek F1 4 %3 -

i ¢ 1Cyb/Cy3>2.0; % ¢ :Cyb/Cy3 <0.5;Cy5:(F635 mean — B635 median ); Cy3:( F532 mean — B532 median );
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Table 3-6. Gene expression patterns of cytochrome P450 superfamily.

# 3-6 ~ Cytochrome P450 superfamily #p B ek F] & JL48 50 o

GenBank flz % E
Gene name* Cluster no.** Function Category g3 ] 7 R
Accession no. e

+t

4 % ;L £ 7 Cytochrome P450 superfamily & 7)

AAB884709 CYP11B1 2 7 m-hydroxylase

R89491 CYP2C9 15 1 m-monooxygenase

H09425 CYP2J2 15 1 m-hydroxylase

3 % 3¢ ¢ Cytochrome P450 superfamily # ¥)

AA418907 CYP1A1 8 17 | m-hydroxylase 0.72

AA971278 CYP28S1 8 10 | m-hydroxylase 0.77

Cytochrome P450 superfamily £ %)

AA928708 CYP8B1 4 13 | m-hydroxylase 1.67 | 063 | 0.71

Al401776 CYP4F8 8 9 m-hydroxylase 0.81 1.02 1.36 | 0.99
N66957 CYP27A1 9 20 | m-hydroxylase 1.76 0.86 | 1.42

R51021 CYP26A1 10 8 m-hydroxylase 4 0.67 | 1.35
Al222585 CYP27B1 10 7 m-hydroxylase I 0.26 122 | 0.71 1.46
T50790 CYP2A6 10 7 m-monooxygenase 0.26 0.52 1.6
N53136 CYP2C8 12 6 m-hydroxylase 095 | 119 | 1.48 | 0.71 1.43
AA291484 CYP4B1 12 6 m-hydroxylase 0.84
Al927693 CYP4F3 14 1 m-hydroxylase 1.1 0.9 0.67
AA47TT781 CYP51A1 14 1 m-demethylase 0.89 0.79 | 0.68
R92425 CYP3A5 15 1 m-monooxygenase 0.95 0.85 0.60 1.66
R91077 CYP3A7 15 1 m-hydroxylase 1.39 0.71 0.70 1.97
T49041 CYP19A1 17 6 m-monooxygenaseftransporter 0.84 | 0.77 0.96 | 1.59
T68287 CYP2B6 17 6 m-hydroxylase 082 | 076 | 170 | 113 | 1.49
H05935 CYP27A1 19 14 | m-hydroxylase 1.87 | 1.97 | 0.91 159 | 1.92

LSRR A - o % Fd LEHER A2 (Kmeanclustering) A fFeA FIRAIRER B d L p 2R A2 (SOM) A #eh
TR -

fd 1 Cy5/Cy3>2.0; #¢ : Cy5/Cy3<0.5; Cy5 : (F635 mean —B635 median) ; Cy3 : (F532 mean — B532 median) -
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¥ &

& 1~ AT L A4 R % (gene abbreviation and full name table ) -

GenBank
Accession |Gene name |Gene full name
no.
AA001218 |SOCS3 suppressor of cytokine signaling 3
AA004823 |DATFA1 death associated transcription factor 1
AA011414 |FGA fibrinogen- A alpha polypeptide
AA011445 |CASP3 caspase 3- apoptosis-related cysteine protease
AA024655 |DAPK1 death-associated protein kinase 1
AA029308 |MTCP1 mature T-cell proliferation 1
AA047319 |PSMAG6 proteasome (prosome- macropain) subunit- alpha type- 6
AA070997 |PSMB6 proteasome (prosome- macropain) subunit- beta type- 6
AA074438 |PRDM4 PR domain containing 4
AA131538 |PTHLH parathyroid hormone-like hormone
AA131585 |JUND jun D proto-oncogene
AA156940 |PDCD5 programmed cell death 5
AA159936 |SIPA1 signal-induced proliferation-associated gene 1
AA169807 |PTCH patched homolog (Drosophila)

proteasome (prosome- macropain) subunit- beta type- 8
AA181300 |PSMBS8 . :

(large multifunctional protease 7)
AA190401 |BID BH3 interacting domain death agonist
AA205392 |PLINP-1 papillomavirus L2 interacting nuclear protein 1
AA279114 |LRP5S low density lipoprotein receptor-related protein 5
AA281152 |CASP9 caspase 9- apoptosis-related cysteine protease
AA291322 |BIK BCL2-interacting killer (apoptosis-inducing)
AA291484 |CYP4B1 cytochrome P450- family 4- subfamily B- polypeptide 1
AA293570 |TNFRSF6 [tumor necrosis factor receptor superfamily- member 6
AA418907 |CYP1A1 cytochrome P450- family 1- subfamily A- polypeptide 1
AA427818 |HMGA2 high mobility group AT-hook 2
AA430751 |FADD Fas (TNFRSFG6)-associated via death domain
AA431832 |GRN granulin
AA432000 |CASPS8 caspase 8- apoptosis-related cysteine protease
AA433807 |TNFAIP3 tumor necrosis factor- alpha-induced protein 3
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v-rel reticuloendotheliosis viral oncogene homolog A-

AA443546 |RELA nuclear factor of kappa light polypeptide gene enhancer
in B-cells 3- p65 (avian)

AA443577 |TNFSF13  [tumor necrosis factor (ligand) superfamily- member 13

AA447661 |PA26 p53 regulated PA26 nuclear protein

AA448641 |E2F4 E2F transcription factor 4- p107/p130-binding

AA449119  |UBE2M ubiquitin-conjugating enzyme E2M (UBC12 homolog-
yeast)

AA453766 |CFLAR CASP8 and FADD-like apoptosis regulator

AA454588 |BCL2L2 BCL2-like 2

AA455281 |DAD1 defender against cell death 1

AA457705 |IER3 immediate early response 3

AA458861 |DAP death-associated protein

AA459390 |FLJ22169 |hypothetical protein FLJ22169

AA460330 |LOC96626 |pinch-2

AA461110 |MGC5560 |hypothetical protein MGC5560

AA464049 |ANK1 ankyrin 1- erythrocytic

AA464152 |QSCNG6 quiescin Q6

AA465697 |BNIP3L BCL2/adenovirus E1B 19kDa interacting protein 3-like

AA477781 |CYP51A1 |cytochrome P450- family 51- subfamily A- polypeptide 1

AA478268 |CTBP1 C-terminal binding protein 1

AA478949 |DLG5 discs- large (Drosophila) homolog 5

AA487197 |UBE2 ubiquitin-conjugating enzyme E2I (UBC9 homolog-
yeast)

AA487253 |MLC-B myosin regulatory light chain

AA489629 |PBEF pre-B-cell colony-enhancing factor

AA608988 |TSPY testis specific protein- Y-linked

AA630328 |LGALS3 lectin- galactoside-binding- soluble- 3 (galectin 3)

AA677185 |ANK3 ankyrin 3- node of Ranvier (ankyrin G)

AA702174 |BIRC2 baculoviral IAP repeat-containing 2

AA775803 |PRDX1 peroxiredoxin 1

AA782337 |ANK2 ankyrin 2- neuronal

AA872397 |LGALS2 lectin- galactoside-binding- soluble- 2 (galectin 2)

AA884709 |CYP11B1 |cytochrome P450- family 11- subfamily B- polypeptide 1

AA916906 |TRADD TNFRSF1A-associated via death domain

AA928708 |CYP8B1 cytochrome P450- family 8- subfamily B- polypeptide 1

AA971278 |CYP2S1 cytochrome P450- family 2- subfamily S- polypeptide 1
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AA987627 |TNFRSF17 [tumor necrosis factor receptor superfamily- member 17
Al222585 CYP27B1  |cytochrome P450- family 27- subfamily B- polypeptide 1
Al401776  |CYP4FS8 cytochrome P450- family 4- subfamily F- polypeptide 8
AI870530 MAPK11 mitogen-activated protein kinase 11
Al927284  |LGALS1 lectin- galactoside-binding- soluble- 1 (galectin 1)
Al927693 CYP4F3 cytochrome P450- family 4- subfamily F- polypeptide 3
AWO073366 |DEDD death effector domain containing
H05935 CYP27A1  |cytochrome P450- family 27- subfamily A- polypeptide 1
H09425 CYP2J2 cytochrome P450- family 2- subfamily J- polypeptide 2
H13622 EPS8 epidermal growth factor receptor pathway substrate 8
H27986 LMO4 LIM domain only 4
H52672 BAK1 BCL2-antagonist/killer 1
H54628 TNFSF10  |tumor necrosis factor (ligand) superfamily- member 10
H79306 PDGFRA platelet-derived growth factor receptor- alpha polypeptide
tissue inhibitor of metalloproteinase 1 (erythroid
H80214 TIMP1 L% = e
potentiating activity- collagenase inhibitor)
H84982 CHES1 checkpoint suppressor 1
H98620 SYNPR synaptoporin
N20338 LYPLA1 lysophospholipase |
N35070 TNFSF12  |tumor necrosis factor (ligand) superfamily- member 12
N53136 CYP2C8 cytochrome P450- family 2- subfamily C- polypeptide 8
N58318 DRIM down-regulated in metastasis
N66957 CYP27A1  |cytochrome P450- family 27- subfamily A- polypeptide 1
programmed cell death 4 (neoplastic transformation
N71003 PDCDA4 L
inhibitor)
N74593 FLJ11848 |hypothetical protein FLJ11848
R06254 TPD52L2  |tumor protein D52-like 2
R14422 SCGN secretagogin- EF-hand calcium binding protein
R15301 DEDD death effector domain containing
tumor necrosis factor (ligand) superfamily- member 4
R25095 TNFSF4 . . ,
(tax-transcriptionally activated glycoprotein 1- 34kDa)
R26621 FAIM2 Fas apoptotic inhibitory molecule 2
CASP2 and RIPK1 domain containing adaptor with death
R37937 CRADD _
domain
R51021 CYP26A1 |cytochrome P450- family 26- subfamily A- polypeptide 1
R51912 SST somatostatin
R89491 CYP2C9 cytochrome P450- family 2- subfamily C- polypeptide 9
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R91077 CYP3A7 cytochrome P450- family 3- subfamily A- polypeptide 7
R92425 CYP3AS5 cytochrome P450- family 3- subfamily A- polypeptide 5
T49041 CYP19A1  |cytochrome P450- family 19- subfamily A- polypeptide 1
T50790 CYP2A6 cytochrome P450- family 2- subfamily A- polypeptide 6
168287 CYP2B6 cytochrome P450- family 2- subfamily B- polypeptide 6 -
T68758 PSMB1 proteasome (prosome- macropain) subunit- beta type- 1

solute carrier family 22 (extraneuronal monoamine
T73090 SLC22A3

transporter)- member 3

membrane protein- palmitoylated 3 (MAGUK p55
W44684 MPP3 _

subfamily member 3)
W46439 TFDP1 transcription factor Dp-1
W47090 CDK9 cyclin-dependent kinase 9 (CDC2-related kinase)
W61100 BCL2 B-cell CLL/lymphoma 2
W72310 FASTK FAST kinase
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ek E 2 He ¢ Atk 2 238 8 o585 & (List of equations used in thesis) o

s ro r e Z(%%@ _;FT%J @)Cyﬁﬂ’@ﬁ%ﬁ
RE (™ (8=
S 2GR — T8 e speipny

J

(i: Cyb Blipsrriigh s j: Cy3 Blijnii g s n i f & ¢ fRBEHEP o )

apc | mniaeme = R TTE oo,
4y L_ f=~ [t L e
(TR =TT P cyspogpugy < B20E 1 M0

Normal Distribution i

2.5%

| |
\ 135%| 34.1% | 34.1% | 135% f

p—1%c p-o 1] n+oc p+1.9c

2.5%

( http://www.pt.ntu.edu.tw/hmchai/SAS/SASdescriptive/SASnormality.htm )
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W& 3~ ARy ¢ AriE R 2 3F F o8 5|4 (List of equations used in this study) -

I Ut

\

A
“ X

Juy

&

wm

T A

(sum of square)

SS = z:’:l(xi —)_c_)2 = fo —x’/n

xA=le. ' X G

HI:aE o

B G R T
ss =" (x,—u) foo p s RS
T o o
[ (n-1)3p84d R
(mean square ) §* =8S/(n—1) (degree of
freedom) -
N LI E SRR
( standard S=SD=+/5> @ o
deviation)
% N 5 BRI E B
(Variance ) 02:% " (- my =%[le.2—(2xi)2/N] B p L EHG

i E
( standard normal
variate )

wEL (SD)-

Spearman’s % % 4p
B ik

> =X ), = 5,)

(xri’yri) 75,\%: I ﬂ;
BB E F

(Spearman’srank | 7 = - — - B oo

correration I =% Y -9,

coefficient )

ga2triw BRI

(Student’s (o?) R4 1

t-distribution ) _ _ 3 (87)

f= B2 _T7H R S
JS*in S/ T

AT S -
2iEoonE RS
#ic o

H7 38R 47 | SST =S5t+ SSE K,% MpdRED

(one way
ANOVA)

S, -5 F=nd -%

i=1 j=1 i=1 i=1 j

LI oo

MST 5 332> >
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fd R mn—1=(m-1)+mn-1)
MST = SST /(mn—1) ;
MSE = SSE / m(n—1)

MSt =SSt /(m -

1) 3

MSt 3235
MSE 284 35 o

&J&F‘E‘ P
(LSD)

DS, 1. JMSE(L+L]
l/li I/lj

a=&FF i
pd Bonitey
#i o

LSDa/z :ta/2,u\/@

B om=n,=npE e

BORRT S iRk
(MRT)

r b RJEIS B %
O EEE S A

Q=QWJMMZ W B R 2
s . b
FJ2¥c 0 Q5 TR
B o
Tukey = It 8¢ ¥ £ m & 230 e
MSE 1 1 P
B2 T,=0,,. EEE v #o QiR
2 O - oL
(HSD) Boon s ksl
T G ia i [ %) A
( balance F]ehintensity B
coefficient) s F
z;;l (]ai - (ll) f_E'J; £ |ntenS|ty > a
Zil([bt bz) w LA D G
M7 Boon 5 Bk
5 AR F iR
#e o
T C % # 7k 713
R log, X = log, X~ C = log,  HR B FIR
( normalization ) G G (kG) %_hlog ratios ¥
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G

e Tk
% total
intensity -

(3474

it

F 53k o AP k% > 2000)

ANOVA : the analysis of variance -

LSD : least significant difference test -

MRT : Duncan’s new multiple range test -

HSD : Tukey’s honest significant difference -
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-
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HHEER 1 e = TP FUR F a2 HepG2 i re ek 7] 4 I3k i ( Gene expression
patterns of HepG2 cells treated with antitumer herbal extracts in apoptosis pathway ) -
(A)NF-xB & F]@:fie /=7 - j5d TNF-dependent ¢k ¥ 5L @ L@ @ caspases i
ibor g 4 ehme k= T% o (B)5 Fas/CD95-mediated 2z w#z &= 2% [Dufour and

A% ) B(EA) - C(F R )~D(IT 4 FE)~ E(FiET)
% (Cy5/Cy3<0.5) ~ 4 (Cy5/Cy3>1.5)

Clavien, 2005] -
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HHEER 2~ mve 3 4 kTP FUR B B A2 HepG2 e enfk ] 4 Ik ii( Gene expression
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pathway ) -
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—
CYP1A1 : B(3.15)/C(2.47)/D(2.66)
CYP1Aa2 CYP3&4/-345
Clpe&pirje A4 i b i
| i prarmire Carbamaz epine
Caffeine i larit hrorycin
Acetarmirng pher Cyclospoine
CYP2E1 P henac etin Ligrnocaj ne
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Enfl uane Paroxetine
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CYP3AS5 : B(0.41)
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CYP2C9 : A(0.45)/B(0.09)/C(0.42)/D(0.34)

A% ) B(EA)~C( Rk )~D(f1T 4 )~ E(% iE)
% (Cy5/Cy3<0.5) ~ 4 (Cy5/Cy3>1.5)
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Haloperido

I prraurnie &
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(B)

HHERR) 3~ PR A T Y FUR B P a2 HepG2 v e Cytochrome P450 family # 7
# ¥ & (Cytochrome P450 family gene expression patterns of HepG2 cells treated
with antitumer herbal extracts in liver metablic pathway ) -

(A)P 318 i 2 ¢ - P450 family & Fl#if e d ¢ o (B)5] 5 P450 family 2 %1% H 4 5 o

( http://www.thieme-connect.com/bilder/sld/200101/sId00093.02 ~ http://www.chiro.org/nutrition/FULL/Detoxification_Fig3.jpg )
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