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Western blot & |51 4= mfe = ~ @& Ap b 5 5L B L 30 & e o )
B g B AR RE R A R e T AL cle AT o RS I Be e R
% (invivo) & R+ 4mr DA GVF5 3 2 i 78 L 48 % o fw %2 (H146)
R SRR E TR VAN G e 4 B

%ﬁmﬁg B3 51 m”é’f%* v Em P AR ARM AT LR I
EAE PR BT B S P E"”’Z{».I\'ﬁ]‘{% -+ KWF A 7 A8 h ¥4
BE O T m”e%ﬁm&gm ’ﬁﬁ”‘:ﬁr’#hf?f » TP A ERIBRRIR L T
B4 22 ROS~ "% X MMP {3 4 Cat+2 2% > 3142 A549 ~ H292 -
HE61 w® k= o A7 %% BT 7 & % pwmre AS49 + A Cox-2 -
VEGF ~ NF- £ Bp65 ~ P53 ~ Cyto- ¢ f= bax ; ™ # Bcl-2 = P21 ch3-9
I o W Pz H292 4 Cox-2 ~ VEGF ~ NF- £ Bp65 ~ P53 ~ P21 ~
Cyto- ¢ fr bax; ™ # Bcl-2 ch3-v0 % IR o ¥ Jg wPe HE661 + 34 VEGF -
NF- x Bp65 ~ Bcl-2 4= P53 ; ™ 3# Cox-2 ~ Cyto- ¢ ~ bax fr P21 e-v
oo W imie H146 PP B2 T 24 NF-x Bp6b 3¢ ch& L& o @ 2 Lk
A 5% %5 & mvs $h(A549 » H292 » H146)% » + + 3 DNA damage
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inducible transcript 3 2 73 CYCLIN B2 > AURORA KINASE A >
KINESIN FAMILY MEMBER 14 4= KINESIN FAMILY MEMBER 20A
A TR o Fhd B R %K EP S SR TTA S v IR{eE A S
% 2 EIE o %gr_! PR BN R 0 VR JE R R o e (H146) ) &L
= 0 T EIRG G oft o 2 Spr A BRI B4 Rl e s R

Mg : F FaHIV o~ 2 DA % 2458
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Effects of Astragaloside IV and
TanshinoneIl A on
Gene Expression in Human Lung
Cancer Cells

Chin-Cheng Su
Buddhist Tzu Chi General Hospital

ABSTRACT

Purpose: Lung cancer is the leading cause of death related with
cancer in Taiwan. Huang-qi and danshen were accessory treatment for
those patients with lung cancer. Up to now the curative effect was not
proved clearly. In present study, we try to investigate the molecular
mechanisms and gene effects of Astragaloside IV and Tanshinone I1A for
human lung cancer cells.

Method: The cytotoxicity of Astragaloside 1V and Tanshinone I1A in
lung cancer cells (A-549, NCI-H661, NCI-H292, NCI-H146, NCI-H1688)
were determined by MTT assay. Analysis the change of cell cycle and
MMP, R.O.S and Ca+2 released in lung cancer cells by Flow cytometry.
Western blotting for examining the effect of Tanshinone IIA on the
expressions of p53, p21, bcl-2, bax, cytochrome C, VEGF, NF- x B, Cox-2
and S -actin in lung cancer cells. A-549, H292 and H146 were treated
with Ast.1V and Tan 1A for 24hrs for micro arrays analysis. The hepatic
and renal toxicity and the therapeutic effects of tanshinone 1A for human
lung cancer cells H146 were tested in vivo.

Result and Discussion: The results showed that Astragaloside 1V
can not inhibit the proliferation of and induce apoptosis for lung cancer
cell lines, but the protein expressions of cox-2, NF- £ Bp65 and MMP-2
were up- regulated. No definite gene expression change was detected by
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micro-array when A549 and H146 were treated with Astragaloside 1V for
24 hrs. The results showed that tanshinone 11 A can inhibit the proliferation
of lung cancer cell lines with dose dependent in vitro. Lung cancer cell
lines were treated with various concentrations of tanshinone I1A for 48hrs
then detected by FACS, the results showed that tanshinone I1A can induce
apoptosis and decrease MMP, increase the release of ROS and Ca+2.The
results also showed that lung cancer cells were treated with various
concentrations of tanshinone IIA will change the protein expressions of
cox-2, VEGF, NF- x Bp65, p53, cyto-c, bax,bcl-2 and p21. Lung cancer
cell were treated with tanshinone IIA for 24 hrs then detected by
micro-array. The results showed the gene expression of DNA damage
inducible transcript 3 was up-regulated ; the gene expression of CYCLIN
B2 , AURORA KINASE A, KINESIN FAMILY MEMBER 14 and
KINESIN FAMILY MEMBER 20A  were down-regulated
significantly( p-valve <0.01). The results showed that Tanshinone I1A was
given by oral or intra-peritoneum injection with high tolerability in vivo.
Tanshinone 1A can decrease the SCID mice mortality rate and shrinkage
in tumor weight in one of four SCID mice, developing tanshinone I1A as a
cancer preventive or therapeutic agent is possible in future.

Keywords : Astragaloside IV, tanshinone 1A, lung cancer and bio-chip
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Miltiorrhizae) ftrk:3= » fick » » & ~ 3G o 3 2R LR > Fa
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Fipepme BPAsgipade 3 50 5 A& =rm o> 2/ 1
DA~ OB~ Il (Tanshinone I ~ MA~ OB~ 1) -~ *& 2 %0
(Cryp-totanshinone) ~ 8 &= %At I ~ II ~ (Iso-tanshinone I ~1I) -
A RRTER ~ L Spg 2 4 % E E!?(1) o 2+ %% danshensu &2 %-Ki3
Piasd - GERIA > FAETEP F REC I FUb A |
FELFro g pd Airing A SR FREY HE & ST B
(2)oF x5 LR E4p N2 $e05 22 A2 4fk TA (Tanshinone I
MEBERET P 3R 7 B Ree k- (3-4) ~ Wkl
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W EEA G JIR o ER BT T RER A R
FEiEr @)  MAERATIN > F TR FF EB T 5K
Z AR ERE i AHER IR ORBRTEF T2 A TR
% (trace element) > = AstragaI05|de IV % % kitas T8 4472 &3+
(marker) (9) « x5 A LR Fp NG LADE > Fupd o R
Mo T (10) 3 3K %#p ¥ e R f%')}i/?i FANCILE St 7 i
%me&ﬁ‘fL¢#& o Fla @ pRRS LA ,aiwg
'fri‘}'érr P e AR T B 2 b i e AI(1D) o T RS H
N I T %ﬂ"& ?OIgM ~ IgE AT E 4 0 R GER S REP SRR S %\ ’
oo fF F A (12-13) o
SPLAE A F AR R A fof F 2 HIV AR R e
(Bl Th- 5 L i s AR 3 S R R A U TS - 4
WA AT e AT E 0 H#HE SR TA TS 2T H
PoF ok & P Smr LA S 2 5% e NCI-H14 Ad 5 ) 2.7
FRRIIEY PACEPSTRARE > - TV REG LT TR

URRTEEE R

-~
1. A 35 J% fm P2 R
A g5 g fm P $R(A-549;NCI-H661 ; NCI-H292; NCI-H146 ; NCI-H1688)

oAty a8 & 5 7 %7 (The Food Industry Research and
Development Institute ,Hsinchu, Taiwan).
2.2 %k I A(Tanshinone IIA) ; % ¥ 2 IV (Astragaloside 1V)

d Sz PR ixd fud ¥ U P Y > WiERAEL
% 2.1 % 2.2
3. 14 B 5
Trypan blue, #p Sigma Chemical Co. (St. Louis, MO, USA).
Tris-HC1, ptp Sigma Chemical Co. (St. Louis, MO, USA).
Triton X-100, F£p Sigma Chemical Co. (St. Louis, MO, USA).
Propidium iodide (PI), mMp Sigma Chemical Co. (St. Louis, MO,
USA).
Leupeptin, Ftp Sigma Chemical Co. (St. Louis, MO, USA).
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Ribonuclease-A, Btp Sigma Chemical Co. (St. Louis, MO, USA).

Sodium Deoxycholate, Fp Sigma Chemical Co. (St. Louis, MO,

USA).

Sodium Orthovanadate, Fp Sigma Chemical Co. (St. Louis, MO,

USA).

Aprotinin, Mp Sigma Chemical Co. (St. Louis, MO, USA).

Antipain, B£p Sigma Chemical Co. (St. Louis, MO, USA).

TE buffer, #p Merck Co. (Darmstadt, Germany).

BAPTA, Btp Merck Co. (Darmstadt, Germany).

Potassium phosphates, Fp Merck Co. (Darmstadt, Germany).

Dimethyl Sulfoxide (DMSO), Fp Merck Co. (Darmstadt, Germany).

Potassium dihydrogen phosphate (KH:P0:), PEp Merck Co.

(Darmstadt, Germany).

Sodium chloride (NaCl), Ptp Merck Co. (Darmstadt, Germany).

Formaldehyde, Ptp Merck Co. (Darmstadt, Germany).

Hydrochloric acid, PEp Merck Co. (Darmstadt, Germany).

Potassium chloride (KC1), Btp Merck Co. (Darmstadt, Germany).

Disodium hydrogen phosphate (Na:HP0:), B#Ep Merck Co. (Darmstadt,

Germany ).

Bovine serum albumin (BSA), Fp Merck Co. (Darmstadt,
Germany).

RPMI-1640 Medium, Pp Gibco BRL (Grand Island, NY, USA).

Penicillin-Streptomycin, BEp Gibco BRL (Grand Island, NY,

USA).

Trypsin-EDTA, B£p Gibco BRL (Grand Island, NY, USA).

Fetal bovine serum (FBS), Ptp Gibco BRL (Grand Island, NY,

USA).

L-glutamine, BEp Gibco BRL (Grand Island, NY, USA).

Caspase-3 activity assay kit , FEp Boehringer Mannheim

(Mannheim, Germany).

10X SDS-PAGE running buffer (TG-SDS buffer), Fp Amresco. (St.

Louis, MO, USA).

Tris (TrisChydroxyl methyl)-amino methane), P p Amresco. (St.

Louis, MO, USA).

Acrylamide/Bis 40% solution (ACRYL/BISTM 29:1), Fp Amresco.
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(St. Louis, MO, USA) .

APS (Ammonium persulfate), Bp Amresco. (St. Louis, MO, USA).

Tween 20, PEp Amresco. (St. Louis, MO, USA).

Glycine, Bp Amresco. (St. Louis, MO, USA).

SDS (Sodium dodecylsulfate) , PEp Amresco. (St. Louis, MO,
USA).

5X TBE buffer, ptp Amresco. (St. Louis, MO, USA).

TEMED (N, N, N, N’ -Tetramethyl-ethylenediamine), F-p Amresco.

(St. Louis, MO, USA).

Agarose I, M p Amresco. (St. Louis, MO, USA).

4X Protein loading dye, Ftp Amresco. (St. Louis, MO, USA).

Ethanol, Ftp TEDIA(Fairfield.OH, USA).

Methanol, ptp TEDIA(Fairfield.OH, USA).

10X Blue Juice (Gel loading buffer), Bp Invitrogen.

Glyerol, M p Scharlau Chemie (Barcelona , SPAIN).

G-NOME DNA KIT, rtp Bio inc.

ECL kit (Enhanced chemiluminescent kit), Fp Amersham.

BioMax Flim, PEp Kodak.

BE A, pp Kodak.

T A, Mp Kodak.

Protein assay-Dye reagent concentrate, F#p Bio-Rad.

PRO-PREP protein extraction solution, BEp 1NtRON

Biotechnology.

Protein maker, Ftp Femantas.

GelCode" commassie blue, Ep PIERCE.

RNeasy Mini kit, P&p QIAGEN.

DNeasy Mini kit, PFEp QIAGEN.

Viability PI stain % # @ # :Propidium iodide(PI)* PBS # 5

& » 2 PBS :Pl= 4:1

Cell cycle PI stain Z# % % : Propidium iodide (PI) : 5

mL;Triton X-100:5 mL;RNAse:1.25 mL; PBS(1X):13.75 mL.

Lysis buffer (PH=8~10)f==* : 5 M NaCl 100 mL; IM Tris-HC1 2 mL;0. 5

M EDTA 40 mL;Triton X-100 2 mL;DDW 56 mL; Total:200mL.

Alkalin buffer(PH=13)fe = :NaOH 12 gm; EDTA 0. 3724 gm; DDW 1000

mL.
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0.4M Tris buffer (2 HC1 2 pH=7.5) fe > : Tris 48.456 g; DDW
1000 mlI (2 HCl g 2% 2 PH=T7.5) .

MMP & : Di1oC6.

ROS &4 - H.DCFDA.

4, - Bkl

Anti-NF-/ kB (p65) (Ztmed. Laboratories. Inc.) *“&] 1 : 500.
Anti- S-actin (MAB1501; Chemicon) ** &]: 1 : 500.

Anti- MMP-2 (Upstate) *t &]: 1: 500.

Anti- MMP-7 (Upstate) *“ &i: 1: 500.

Anti- MMP-9 (Upstate) *“ &]: 1: 500.

Anti- Cox -2 (Upstate) ‘*&]: 1: 500.

Anti-caspase 3 (RB-1197-P0O; NeoMarkers) ‘' &]: 1:500.
Anti-p21 (MS-891-PO; NeoMarkers) * &: 1 : 500.

Anti-pb3 (MS-256-PO; NeoMarkers) ** &]: 1 :500.
Anti-Cytochrome C (cat#pc3d23; Calbiochem) ** & 1 : 500.
Anti-Bcl-2 (N-19-sc-492 ; Santa Cruz Biotechnology, Inc ) ‘*
wl: 1: 1000.

Anti-Bax (N-19-sc-492 ; Santa Cruz Biotechnology, Inc) t* i:
1 : 1000.

L Z PRy
Goat anti-mouse IgG (HRP) horseradish peroxidase conjugated
antibody (AP124P , ptp Chemicon.
Goat anti-mouse IgG (FITC) fluorescein 5H-isothiocyanate
conjugated antibody , P& p Chemicon.
Goat anti-rabbit IgG (HRP) horseradish peroxidase conjugated
antibody , FEp Chemicon.

SR RA AT
(=)~ " dme i
(A-549;NCI-H661;NCI-H292;NCI-H146;NCI-H1688) 4 *+ (In vitro)
L33 EFTLFIV2 40 TAPBEEH IS5 B4 -
1. % m# $(A-549; NCI-H146; NCI-H661;NCI-H292; NCI-H1688)
X4 % b (A-549;NCT-HG61;NCI-H292;NCI-H146;NCI-H1688)
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e dre a8 & 8 &~ 3“7 (The Food Industry Research and
Development Institute ,Hsinchu, Taiwan). * & = % $x
(A-549;NCI-H661;NCI-H292;NCI-H146;NCI-H1688) %+ » 75 cm’ 32 %
L &3 7 3 2%penicillin-streptomycin (10, 000 U/ml penicillin
4= 10,000 pg/ml streptomycin) =7 RPMI 1640 medium with 2 mM
L-glutamine adjusted to contain 1.5 g/L sodium bicarbonate, 4.5
g/L glucose, 10 mM HEPES, and 1.0 mM sodium pyruvate, 90%;fetal
bovine serum, 10%. #** Sigma Chemicals Company, St. Louis.

MO )2 » 3TC 5% COez R 5P B % - X FEwmwe g4 15 BT
GRSk e (FI5 % 1 T 5% Rplwie bk o 00T 6 ek 10 g ek )

2. W RIH kR A
(Cytotoxmlty)mﬁ =
R R DIy lwte o W PBS pejp i o MR R R fTie s
Bets R AR 24wellplater & B well & » 5 x10° fn%
B &Y > ABF R4~ 3 RIERSE FRFIVES, 510, 20
and 30 rg/ml) ~ =+ %fr IA (1,2,3,4 and 5pg/ml) » — A= & 37
OC » 95%6 % F 5% F VAT 5 PR (A E G 24048
) BE) i‘—“%‘?g g me o A L4 st e néqé“"péng—‘igﬁ']"}i\g% ’
r{é&M;(Trypan blue )8 r2ie » @ & fm%e & S o b e BliL k4
BEMSA Be d o 12 NSRS 2t 100 & 0 I F et
. ‘wmPe B P B - e P o Forr s i > T F

r'
4 5 g = % = %
fmPE ezt = H R 3 EEX

\\\ﬁr

IV b TLA  $5% i dm s thim e 4 |4

3. ¥R F kB e Rk LA ¥ &b w92 4] 1 (cel ] morphology)
frin®e % (nuclei) 258 -
* 24well plate’ & B well % » 1 x10° sm%e > fimizsz % ¢ >
A B g~ 2 kR E Sm A (0,0.5, 1,2 and 4 g/ml) > -
A 3TC > 95% 7 # *5%= F AT » 5 24 'J‘Bﬂii%%%é » B L
¢ (Gimesa stain) > ™ fAp £ BEACELIL R 3 BB AP » 5 Jo e WoRLR e
Ay 3 e | fy ec g e

4. ¥R R R e Sk TIA > ¥ 0w de o DNA L H O ©
* 10 cm g & 4 > & Bendish B~ 1 x 107 % 4 2wz (A549) >
e AT o AW EAer 2 REAR DS S A (0, 2.5,5 and

194



¢ 5,,5%“35’53 218 w2

IOug/ml) - 424 37TC »95% 3 *H%= % “ALT > 5iE 24 ) P
B A Sk o L 3B DNA a7 A (1. 2% agarose gel )Th volt 1

/| pF o DNA &4 B~ £ 41 * Genome DNAKIT %2> #&:p] 280/260 0D & >
"FT' L 32 & 4 9 O ¥ % trypsin Bz 47T % 1x10'cells/well
P o Tl o s o % PBS R s B A S EHEE KR 0 e
cell suspension solution @ & & = =754 b0 uL RNase » v &%
353 £ 4ex 100uL cell lysis,/denaturing solution® % 55CF
B 15 #4818 > £ 4~ 25 L protease mixture 4 » & O5°CF &
60 ~ 4575 » e 500 L Salt-Out mixture #EFER £3553 58 7 4C
10 #48 - £ 3t dpe 10 448> P i+ » TE buffere - 100%
ethanol # DNA ik d! > DNA sz%k s * 196 agarose in TBE buffer
( % ethidium bromide) 1 * 50mV #a® X & 47 > {6 £ 12 UV 4R -
PRt peap 2 L2 DNA fragment # #1525 » 5 DNA ehplif -2 -

* 10 cm =3 & % > & @Bendish 5 » 1 x 107 % % s (H661) »

Liwmfe g Y > AuF A4 7 RIER 2 S A (0, 4,8 and 16

g/ml) v =42 A 3TC > 5% % F > 5% = F BT > (5iF 24 ] pFE

fsqcfimrz > g 5B~ DNA 858 7 A% (1. 2% agarose gel )75 volt 1
F& v e o UV EHe AR 0 2R 18 BR4p 2 L% DNA fragment #% & {35 »
7 DNA shpl i 52

5.8 4 9 B (invivo) » = %pr TA chd ik » H £ (LD go) & B+ w5 £
R iR o
hE kLR AE (D) 7% > > A ITA LD50
pretest (X A TAZ 28w ) &% ) K124~ 2= 2 A 8%
< 4 e 0 A (1gn/Kg/day) ~ (2 gm/Kg/day)qf= (4 gm/Kg/day) » =
AT ALK (25 mg, 50 mg /0.2ml = 100 mg /0. 4ml)#
5 (P.O) v &2 p - X B FHBEAHE E‘L’*Fﬁ RS T LR
L #®E (D 50)miF1 T Tk 7‘ﬁﬁ! 0IAaP+FFF BEi
FEEHR A RS o 2T d SR S R E LR o ¥ LA
ft I A L.D 50 pretest (£ Afr ODAZ &2 %) & ¥ ] &KIbE A
sz leswllr A ITA (80 mg/Kg/day)fe (160 mg/Kg/day) » =
A OAZELFEH(1.6mg/ 0.2ml) "Lo%26(1.P) WP - =X >
B0 &2 E‘f’:ﬁ #oP R TR F R R E (LD »)
gtk 0 TR F AR HAmH*%"% M o % 2 F CRGREN O
Tl B RP(SE LR o
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6.8 3 F B (in vivo) » & Sfk [T A 78 A 555 g w72 (H146) /] Bl ey
B i€

Be RN KE ) e R e NCI-H146 3 2 £ 5gp 2 £
Hoo e 2 0.25% 356 BB ) T 0 s L R o x BEG H R
600 rpm/ min &~ Smin > Rt fer 3 7] £ R eRPMIT640
BAEAIN g2 (B 23 Hcwre )0 £ 3o (600 rpm/ min >
5 min) - R &F LAkl BA T B #3x10°/ 0.2ml > £
fv o~ @ FRPMIT640 33 & 0 ik4ko] BU(SCID mice)d T &+ o
B4 aNCI-H146 mre e S5 pEL 3 Foed> 95 % » #HE
£0.2 ml NCI-H146 ‘mPe @iz 264300 & (s amk | BRAF ML RIA T o

3L 2> WME12~15 gn & k] B(SCID mice) 30&
AT ERFE A 5 g w2 NCI-H146 3x10°/ 0. 2ml » 28 {8+ p gL s e
P L BREMAS N30 o PEEBE FYIx] S A ank] B
(SCID mice)l128 » & 5 = > & Q[ FE3ET 5! p/péw(? Food )~ &
i IIA (40 gm /= 278 € /& %)~ 2 4/ ITA (80 gn /= = 748
/% %) 0.2 ml/= > M P MRS - =0 £ 8155 0 Kis C0Y2
B [ B P E S CRRESGL SR T AREBILE > 2 E B
Frg) oo

T.HRI?FERGT T2HIV S TIA > 9% 0 o v fmve iF 3
(cell cycle)s»ef -
* 24 well plate s & & well ¥ » 5x10° * Bimre » & imz
P oG R F RRASE T8 FHIV,10,20,and 30 «
g/ml) ~ = % ITACO, 2.5,5 and 10g/ml) » — 424 37C » 95% %
F 0% F “BLT O KiE 24048 T2 | PER & (S B e > L3 PBS
fo 70962 p etk b A fr o qe Bz i > % PBS ik > L ¥
Trypsin AaJ2 ™ g lm? > d.o {8 @4+ &g > £+ PBS k3 B lmve k
BRI jgrmied X o K@i 5 44 300Xg “R%TJ g x 200
wLenPBS» Bm%3a3 RE > BT k-0 #HEFFT - 5 4 r 3cc 70
YL H T e o R T - 20Cavkiae o LR 0GR
o b e da 300Xg o ‘131"? s 7 TR 4v ~ PBS # 7 o TR ,f_f ,—;{‘,,Qﬁ%‘
w P2 B B 4747 0 {6 4c » 1 mL = stain solution ( final
concentration of Triton 1% RNase 0.1 mg/mL & Propidium iodine
dug/mL ) AZETF RIS ETIEEHFE 0 F RRE - BEp
Fonmre R A T o I SN e P ik R GOGL > S0 G2 N
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phase % 'm®z k8 DNA £ e it » T % § P 47 LRI 7 kR
.‘_"—i,:lz G JrIIV N X Km I1TA > ﬁ—s;l:;% ‘m e DNA% 4 4 T Frd o

8. i' |* 24 4 % # (Microarray ) RI% 7 & HIV ~ = %f [IA #5% %
m e ehim e 1 H foig 44 4p I’ﬁgz},}r‘]% it mﬁ =

®* Gwellouz & 4532 % > 9% f wre > & well115x10° cells/3mL
PR RRE AL > ANES R FEFIVE 2 i [IA(24 /) BF
I C 50 kR ) > A BB B2 2 (e > iBlmre > * Trizol kypik
&4 Zrfe P~mie @ hTotal RNA > £ * Qiagen Rneasy Mini Kit/edZ
¥ivis > * gel electrophoresis = UV spectrometry & # /BJRNA
SR fﬁ@%@ﬁ%(l& 15) » RNA=n% & i 3 A260/A280 ratio > 1.6
1% FACDNA » AP AL F I A TS & RA TR T 2 44T L AR M A T
g o 3 AR Jgkiﬁ% (16) o w2 it 4o™ @ -4 ¥ RNARL 5 fiook e
“Fﬁ%ﬁc’v“%“%#%mﬂ&JwMPom¢ﬁaﬂ%ﬁf
SICDNAFE 4522 7 2 A TR SR F B £ I 4T € e
fe B B - A TR o @ B CDNAFF A F Al B AT > cDNAJR
&ﬁ%%gi3,a9ﬂﬁiﬁoﬁﬁﬁiﬁﬁ TREEE Nt O
frde o RSP BT THRAT o

9. 1% & > & 2Lz (Western blot)#& B 3142w &= p R 3 5.8 L 3
v i s (¢ & pbd ~ p2l ~ Bel-2 ~ Bax ~ cytochrome c »
Caspase-3 ~ MMPs ~ VEGF 4= NF-x B %) ¥ pimre cnd MG B X §
TREFIV 2 2m [IA g 5

W dm R 2% g imiz 11 & well 1x10" cells /816 » 6 well plate

AuAer A FRRSE FEHIV 2 S0 [N SR A3 FREF6, 12

o 24 ) BF o o B e T ARG S B ",fi% ik o £ 1% PBS ik o 4e n

100 1 triple detergent buffer (50 mM Tras—Cl [pH8.0], 150mM

NaCl, 0. 02% NaN3, 0.1% SDS, 1% NP-40, 0. 5% sodium deoxycholate,

100 g /ml phenylmethylsulfonyl fluoride, 1xg/ml aprotinin,

1 g/ml leupeptin, 1xg/ml pepstatin A) i3 f&im%e o B4k AIDF

vis otk &R 20 4480 3w 1200g 10 4 45 1 * Bradford assay

R R i FRR o f1* 12% SDS-polyacrylamide gels #-

v T E > % polyvinyliene difluoride membranes °

polyvinyliene difluoride membranes f1* PBSie= = (p % 0.04

% Tween-20(PBST) ) » & % 8 2 & ¥ horseradish peroxidase
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(HRP)-conjugated secondary antibody »t 5% 2 549 2754 2 /)
@ fs f]* PBS Fi& £ * ELC detection system (Amersham
Piscatway, NJ) :&{7 4 47 > ImageQuant image 4t ™ T & -

10. = %pr ITA #9% J% % MMP & ROS ez -
MMP : & £ 3o 5 #7 % chE #_ 10 L MMP 3##/(DioC6)in 500 L 1
% PBS - ROS : = & 3w ¢ #7% o & 1 L ROS 3## (H:DCFDA)in 500
wL 1 % PBSeBlank :1-2 £ » & 7 4e3#& > & 4 500uL 1 B PBS
TF oo i it 12 well e &4 0 & well 12 1X10°-2X10° e B 32
% lrﬂifﬁ*g; BA A RERE 28 [IA24 B 1.CH0 aER) >
ie% R & % 5 Control ~6 h~12 h~24 h; MMP ehpe RF g4 &) &
control ~6 h~12 h~24 h> EEFBAFFIZE > &3 BRI
Polmfe o o s o M3 iR o FET 0 E 4o 500 pL A (7
PBS fei#]) > Sei@MpF & 7L ~37C ~30min 2 & £ + 4% # ROS /g
445 o £* blank(i ¢ ¢ peak)d peak # & 10-10' 2 ¥ £ #-
control (¢ ¢ peak)# & 10'-10°2  » M1 gated 75%'/

sample F #t4 > 4% ¥ 445 ROS (peak A+ H A2 pd K> Az E
vz it ) » 47 MMP (peak AL+ # A % apoptosis ’ /L = & 2

apoptosis)

11. 2 %7 TIA $5% B 2wz Ca” g o

1 - INDO1/AM » & & %_ 3 g/lnl > stroe in -20C - 2 - m¥e i#
* 6 well s £ 45 > & well ™ 5X10°/3 mL &2 E B E 24 h fs o
£7% 1-2 well % 1% Blank > (¥ £ > & BRER g5 2 27 1IA
(24 -} pF 1.CH0 e &) > i®* prff & W 5 Control ~6 h~12 h~
24 h> S FR AR 2105 27 BB % > AdF LT g
fmre ’%?pti»‘il % X PF o Fr4gis & & 4e Indol/AM 1 mL > @ Blank 4c
ImL PBS ¥ ¥3 » # 7| incubator 37°C ~ 5% C0’ ~ 40 min > # 10 min
£k P > £ 2w incubator 0 &t 1500 rpm > bmin 0 te » 2
mL PBS #t.< 1500 rpm~5 min-> @3 + 5% - £ 4~ 2 ml PBS 4
«~ 1500 rpm ~ 5min » @3 F 5% > 4 500 L PBS - 4% ROS kst
b A

(Z). %3+ %47 (statistical analysis)
Dt Gm e BB AR EE I GRS AR A Y A2 ) s
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m'ﬁ' 55%[9 ’ '}’li—jlﬁ 4(/)%"}’%—?‘ (mean i ) '
Students t-test» H p Ek & p<0.05 7 & % 3 &

5L
A e,—,'-ge

% T fU;L \:’y‘g_-“}‘

\\\?’;r

- A RERSDRE T EHFIV 2 R DA 5% % @ $k (A-549;
NCI-H661 ;NCI-H292;NCI-H146 ;NCI-H1688) *m ## & 4+ (cytotoxicity)
R o
BRI D SRR E R R B Iﬁ“i?f%*l SEr A Jk & 3 e

Ry A hpPF R S o W e R A-DA9 i lmve el P P BE R D 0 T

I FEES PR T o4 Pﬁ,};)i(control, 1,2,3,4and 5 g/ml)

et Sfk TTA K538 24 ) PE3E & {5 > A-D49 /& fm e et G| W) 5 ¥R B

e 85,9440, 35%, 46.96+0.4%, 21.27+0.12%, 20.4+0.1%, 17.97%

0.15% > ICH0 B R 2 2ug/ml 5 536 48 /) PF32 & (4 » A-H49 & e

gt B A B G ¥R feen 54, 95+0. 86%, 11.23+0.14%, 5.14+0.12%,

4.91+0. 06%, 4.18+0.06% > IC50 ek & 5 1.5ug/ml 5 (5 72 -] pF32

& {8 0 A-D49 Eldwmre ant G4 W 5 ¥R e 43, T46. 59%, 6. 9+0. 4%,

4. 44+0. 12%, 4.18%0.12%, 4.1340.00% - IC50 k& 5 1pug/ml (%

% LB 3.1-3.5) c i A frde » 5 T E FIVEF - 5 bm#e tR A-549 F km

e B o E F R G P ES M 2R ER

(control, 2.5,5,20 and 30 yg/ml) s ¥ 2 FIVEE 24 | FF35 &

{8 0 A-549 FEmre et G4 W] G PR e 94, 93+0. 15%, 88. 88+0. 1%,

91. 28+0. 23%, 91. 86+0. 15%, 17.97+0. 15%; (5 48 /| BF¥: & {5 » A-5H49

B dm e gt B A B A ¥R e 95,4841, 53%, 96. 79+3. 4%, 95.07+

1 97%, 95. 08+1. 81% 5 i 72 /| PFI5 & {5 » A-DH49 & fm¥e et b 4 &)

¥R e 93.94+4.61% 95.47+£8.55%, 93.73+5.63% 95.95 +

5.27% (% % LB 3.6-3.10) »

g m e Rk H-661 Fdks FI AL SE DA ERM 2 B %5
PR 3 4e o W g otk H-661 7E e cndicp PR D 0 T F A S
P AT ' o 4~ 7 ek B (control, 1, 2,3,4 and 5 g/ml) s> fk
MA 538 24 ) Pz % 14 > H-661 /& e et &4 W) 5 4B 2.0 85, 85
+1.37%, T4.71+0.57%, 71.17+0.25%, 67.88+0.1%, 69.56+0.15% -
ICH0 sk & 5 821l g/ml 5 5iE 48 | Prss & {4 » H-661 & fmre et
B4 W] 5 PR e 79, 351, 15%, 50. 38+0. 72%, 42.67+0. 76/0, 38. 31
+0. 67%, 37.44+0.31%> IC50 ek & 5 2 g/ml; (538 72 /) Po3s % 15 >
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H-661 /& fmPe vl 5 A %] 2 ¥R 2 87.02+1.51%, 33.66+1. 67%,
22.58+0. 8%, 23.14+0. 83%, 24.41+1.6% IC50 ek & 5 1.5 g/ml(%
% AR 3.11-3.15) » e & fde » 5 7 2 HIVEF » g m i 1R H-661 %
W P v s B FRRL TP ESM xR
(control, 2.5,5,10, 20 and 30 xg/ml)hs ¥ & FIVISiE 24 /| P33
% 15 H-661 & fmre cvt B A ) 4 $ P feah 94, 07+0. 85%, 98. T+1. 14%,
93. 99+0. 96%, 93. 5+0. 61%, 86. 92+0. 85% ; 5% 48 -] FF#2 % {¢ > H-661
B RE ant A W] 5 R e 102, 3615, 3%, 102. 4145. 57%, 99. 76+
5.67%, 98. 95+3. 35%, 101. 14+1. 62% ; 5 72 -] P % 15 » -661 /& m
et B A B R R R 2 e 95.9+9.0% 100.3+1.9% 89.02+
6. 74%, 85. 0b+4. 65%, 92.61+0.6% ; (&% L B 3.16-3.20) °

o st tk H-292 R R IR A S AR R 4e 2 K32 % o
PR 3 e > W ie pR H-292 Emte B P PP BRI D 0 B P G A S
PAET ' o 4r 2 7 ek B (control, 1,2,3,4 and 5 g/ml) 2 & pk
IMA 538 24 ) PF3 % (5 > H-292 7 mve b G| & W] 5 ¥R 20 70, 77
+0. 81%, 67.2+0.67%, 63.81%0.55%, 55.96+0.51%, 50.34+0.21% -
ICH50 ek & 5 6 g/ml s i 48 /) PF3s & 18 » H-292 /& fmPe i B A&
L] 5 R e 59, 4540, 76%, 50. 41+0. 8%, 42. 61+0. 95%, 38. 94+0. 53%,
34.35+0. 7% > ICH0 ek B 5 2 g/ml ; (538 72 -] 532 % 18 > H-292 7%
fmre gt B A B R R R e an 59,2943, 31%, 45.81+4.02%, 39.89+
1.64%, 34.85+2.47%, 30.68+0.31% > IC50 =k & 5 2pug/ml (3%
LR 3.21-3.25)  fe H_fde 3 F B FIVE > 3w A H-292 7
e P for B F RGP ERET 2R EAR
(control, 2.5,5,10, 20 and 30 xg/ml) 5 ¥ 2 FIVSE 24 | P53
& fs > H-292 7Emre b b & %] 5 ¥R 2 111, 044, 46%, 110. 55+
4.81%, 105.8+4.02%, 107.61£7.37%, 118.53+5.18% ; ‘&iF 48 /| PF¥:
& 150 H-292 i e ant b A W] 5 R e 98, 610, 46%, 103. 66+2. 27%,
97. 35+0. 56%, 93. 63+1. 16%, 91. 38+0. 4% ; 5i& 72 -] PF#2 % {& » H-292
B ant B A W] A HR e 102, 140, 92%, 112. 52+0. 26%, 108. 51+
0.4%, 102. 99+13.87%, 103.59+0. 3%( % % 2 B 3.26-3.30) °

etk H-146 e the AAF AL SR A ERM 2 22 2%
PP 3 4 o W etk H-146 e cndicp AR S 0 T E 3E K
s PA T o be ~ 2 k& (control, 0.5,1,2,4 and 6 ¢ g/ml) =
Spk LA S8 24 ) PR3 % 15 0 H-146 75 fmre b 5 A W) 5 $H PR e ih
58.97+0.53%, 41.59+0.25%, 33.57+0.2%, 23.64+0.1% 24.17+
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0.06% > IC50 ek & 5 0.82 . g/ml 5 53 48 /| PF3z % {5 > H-146 % m
e it B A W] G SRR e 8. 2211, 05%, 64. 4520. 4%, 42.56x1. 12%,
29.11+0. 1%, 28.11£0.06% » IC50 =)k & % 0.96 £ g/ml ; 538 72 -] p*
A& H-146 7#me ant b W] 5 R e 60, 2740, 61%, 22. 32k
0.46%, 14.39£0.06%, 8.67+0.17%, 22.57+0. 28% » 1C50 ik & % 0.69
pg/mls (g% LR 3.31-3.33) ° F15 &% J o % $x A-549 ~ H-661 -
H-292 4c » 3 ¥ 2 IV » Flore cnficp ez id X R G PR >
2R 78 HIVAR S TG Frd e chiE o AT B M
(0 e R H-1688 I R~ F I A2 Sofr A R 3 4 2 & 82

£ e A e 0 Wl mee tk H-1688 5 wmre chlicp BB > XY
BEs PRTE o 4v~ % kR (control, 1,2,4,8 and 10 xg/ml)
L 5fr A S8 24 ) PE3s & 15 > H-1688 /& dm¥e et b & B 4 $HPR
= 97.38+2. 66%, 93.72+2.34%, 96.96.57+1.28%, 97.16+1.16%,
88. 09+0. 85% ; 5.1 48 /| P¥32 & {5 > H-1688 /& fmre crt i & W] 5 4+ R
e 64,7310 82%, 39. 98+0. 45%, 37. 83+0. 74%, 26.49+0. 14%, 20. 16
+0.23% ; (548 72 ) Fras & 15 0 H-1688 i fmee it b4 u) 5 41 P8 feh
44.7210. 88%, 15.97+0.96%, 9.23+0.93%, 5.88%0.74%, 4.74x0. 6% >
@ A e E_H-1688 fite » + Sofk A £ 352 & 24 /] P ¥ 2 5 BLET
PR e (T % 0 B T 48 ) FRis A VIR O e A 1-1688 P AR 0
FregliE® > Foag Ed iz tk H-1688 2 K Apy S M (%
% LR 3.34-3.38) -

d PR SR  TEP S LM IA AR E R R PR
ZE U SR S L R R e

= R Rk R Spe TLA ¥ % fm e fm 2 ) ik (cell morphology)
felmre % (nuclei) 58 -

R e H-661 5 B0 58 24 0] PRE & 180 548 Gimesa stain
Fd o AP L HACEEL R T RAP 0 f S e plR eniE A 2 ke 1 g
B kAP ERAN G A A2 S @ AT S R e H-661 /%=
(5% 2% 3.39) -
= LRI RER G Sk ITA > 5 e ch DNA B o

W o imfe (AD49) 0 A B E 4 2 R R ER 2 4@ DA (0,
2.5,5and 10 ug/ml) » (5iF 24 -] PF32 % 18 > £z B w72 3B~ DNA §5
(1. 2% agarose gel) » wm A~ 47 > (£ 0 UV FEHAR > 2R 1 RAp
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% g% DNA fragment # & 472 > 55 DNA hpUR 72 » 272> £/ I
Av aldest pimre A-D49 = (% L8 3.40) - B35 % Kl
7 -H661 > iwmferr &P > A %[F &4 2 3 FIER D S A (0,
48and16ug/ml)’— & 37C 9%z 4 > 0% F AT 0 N

4] Py & S B mre > £ 3B DNA 88 T A% (1. 2% agarose gel )75
Volt 1} s 2 UVERARL » RisPR4p 2 L% DNA fragment #5 #
FA5 —F% DNA e 3 125 > o1 2 Sk ITA ¥ 51429 % w22 H661
= (&5 a0m@3.41) -

w B4 @ S (in vivo) 0 = Sk TTA e ik 7~ # 8 (LD 5o) & 3 % @t
E Rp o
AL RAHEAD ) K F &K Fp - X > RFOLBHE >
BLZF A DR - APFRAFERBRHREF? Xy Ew- &) &
o= s TP PO BUE Y G RE adhk < F £ (4 gn/Kg/day 0 0. 2

ml/Z10 25 BT > T E 287 X HRHBE D o) iplig» &7

AN Z 2ehEY oY En 2 P a g RHME > By oo g 5
e BB ERE(SS LR3.42) A BFHRTEFL A A+
T3 METE o ) B GRS 0 2 SRR R BER T
PAINES S R d B EDTFRC RS L@ DAL LG 7+ §
A (BELA3 D VA 2ERIAR R ._‘/\/v'v(16mg/02
ml) > = A fr I A (80 mg/Kg/day){f= (160 mg/Kg/day) » PE i1 s
(LP) fEp-=% @ FI0BHE  BmR2I3EP- &= > £
TAZEF X 2B o F ER 2 P e g HME > SRET 7 €5
A KM ERE HEF PR (X LR3.43) ) FRFTHRT
@EE AR ASFTE MG ] B - § CRERG > 2 T o
A w R o d SR PR ME S TAD L " TR (%
R £3.2)cd LIEBEEFTIEAMIAZ \EWFPRE yE IR i R
FBFie- HEFDER o

T &3 %(invivo) s 2+ Sk A 78 A 38 % g ' %z (H146) ) B e
R (7 H

% P38 4 5 R do e (HI46) 7% 930 - $4iF "5 & £ g 1x] &

ke ko BU(SCID mice)l28 » & 3 = o & B PV S35 A A

(kW) ~2 % HA0gn /= =>78E/F )2 %f IIA (80

gn /+ 27 RE/F X)) 0.2ml/x% 0 P FEYELS - =X > £ 15k

202



¢ 5,,5%“35’53 218 w2

ﬁkﬂﬁﬂﬁgﬁﬁ? i FLT[ °’\19?C02/z‘h¢@7 /{FF"’J&E’}%J‘EQ;@‘
RESBE . T ARGBRHEL > FEESIF (B5% LHE
3. 44,3.45,3.46) - & F % %«ﬁ » RPN ES S R [MASEYRL s
‘”rf“»;*””% wre (H146)/] Rerf & (2% L B3.47) ~ ¢h L~ g £ eh
/i‘z‘/rﬁvﬂi‘l’ﬂ*ﬁ'l‘hﬁéé‘gOTf RS- A I R 3&'%‘9)]}“?
AE A A PHRETA80 gn /F A THE/E TG - B KF
EI i HA?’&TM: A SR g e (H146) /) B2 58 o o 3057
AL A B G o frr @i S d R B 2 BF S
BE S HBRERH ) QBT LF S LR o A% 2(40 gn /
TRE/F X )G - SRR AR sl ] CREB3.46) » %‘\—’r’ﬁ 1/4em
gL > LA FenTogd {fritReErS T HEFLR(YE
B3 48)  Faiinh R A A > TRV UL LELRY
I

2RI RIRRDE TEFIV 2 S [IA - 85 0% bm e o e i 1)
(cell cycle)maz[@- o
kR e Sk TIA > 9% % deve Ab49 ~ H661 4= H292 @ 48
JRERS ot dmfe o I FACS P SRGT AP BEFRY
FE5m [IAERHF > P& IR subGl > %2 Spr T1A g8t
¥ OPORg 5l A2 % o dw %2 AD49 ~ H661 4= H292 A - (B % L B
3.49,3.50,3.51) - = 73 kIR R g ¥ 2 FIVH™ Flwie AG49 o
H661 @ 48 -] pFis » Jx B dm¥e > 1% FACS # B > +€ﬁ”m§"%/w\+fr ,
‘*%’?Iﬁu“ﬁfi‘*‘ 8 HIVER DA F - 35 IR subGl » &7 % 7
8 FIVARYE R e AD49 - HB61 7 ¢ 514~ (B % L
3.52,3.53) -

= - fi* 2 5% % (Microarray D RIS ¥ 2 HIVie> S [TA $9#

T bm e 3 F B PR R

Wit g mie o 2Bl F TR FIVE > Sk [TA24 -} =1.C 50
Pk R) o BA 2 o B im0 * Trizol kiR AR i B
P @ iTotal RNA» £ * Qiagen Rneasy Mini Kite2 & iv {35 *  gel
electrophoresis (& ®]3. 62, 3. 63)F= UV spectrometry k # BIRNA =
R > RNAen B i 3] A260/A280 ratio > 1.6 RNA Integrity
Number (RIN)>7.5 » # 77 % RNAch &5 2 # (2L B]3.54~3.61) » 1 ¥ 2
RFD PR TS SR S LM AT A o SR F R ik
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25 R SRR R HEFTR AT BERTR RS Y
IV ¥ 5% % fm 22 AD49 1T * 2 4 PP s TAINTRA P RET AL
BAFLR P ANTH PREIABEAFIZR - § K2 FIVHE™ K
wmreH14618 2 4P > e 33 T A23TH P E T ARAFILR >
D427 PR A100/A A FI R R(RL £3.3) o & 5pr IAH g lwmre
AB49i* 2 A ]P0 s T AL1T204E P R T A820/E A T AR
282848 5 P AR A663FE A F1 R IR o & Spr ILAH Y R e H292 18 #
240 PF o de 4T 166648 P AT 196/ A FIA R > F 19694
PEE L A223FA TR o 2 Smr AR iz HI4618* 2 4] pF >
fe 49 T A14804E c PR T A4 A TFIRA IR 0 FA6T3MA . P A 4262
fAAFILAR(LA3.4) -

ENE S LG S /- B R S L N - SR L S A A S
p024,025,026,027,028,046,047,048 (% £ 3.5) » * R statistical package
Bede PR ERBHRE (R A3.6) 0 £ iB- I & 47 7 w2 AD49 ~ H292
FeH146 &~ w57 FER (D, 6.4 2 pg/ml)e® £ fr TA aJd224-)
FFis > #d B~total RNAZZ & 3 247 « R 25 & % * 7 )k & DMSO
(0.2,0.24 4v0. 1%) md®24 -] FF{s > 4 B~total RNAZE & 3~ 47 - B %
*  LIMMA package of R %35 a3 @i & > PiE | 0. 0145 7
BMELAE 23 T3BAF ¥ AL ﬂ(iz\3738)°‘\lfﬁﬂfé§:r}i
FPREALETZ A FESEINSF: > E30B A% &?giﬂ(i%
3.9) c X BAcimie ik ~ e P A B AcDNAR i ch i G M o
A~ AU F 2 5 Eki2 (Western blot)# Bl Acimbe k= e 0 13
g ke £ (&4 pdd ~ p2l ~ Bel-2 ~ Bax ~ cytochrome ¢ ~
Caspase-3 ~ MMPs ~ VEGF 4= NF-xB %) " fpimie cnZ 3 BT X 5 7
BHIV > fr [IA chfl 58

O o e A549 deor 2 2k TTAD pg/ml)fé = B8 % 7 F PFRF

6, 12 'fr' 24 - ﬂ{ﬁ: mie TAES 1S o dh B Fev %ﬁ’xﬁ.f’ra_‘,\é}’}%7

ImageQuant image *v )2 T & > frildcimre k= ApM B BLH0e >

Z ph3d ~ p21 ~ Bel-2 ~ Bax ~ cytochrome ¢ 3-v & e (%% L B
3.64~3.68) frig& A4l dv £ & B> & 35 NF-k B~ cox-2 = VEGF
(%% L@ 3.79~3.81) ; *mimre H292 4c ~ 2 %fp [IAC6 pg/ml)
(g wEiE 2 FRER 6, 124 24 )} FF o o lmre T 3.0 {8 > 3B~ 3
v BiE 7R A A 17 0 ImageQuant image v T E o frildcimie k= 4p
MiZe @iy » ¢35 pb3d ~ p2l1 ~ Bcl-2 ~ Bax ~ cytochrome ¢ 3¢

et (S% LB 3.69-3.73) fr& B4 M -0 £ h& M > ¢ 35 NF-
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kB~ cox-2 v VEGF (% % L 1@ 3.82~3.84) ; " fiw®e HE61 4v » = 4
it TIABug/ml)fé A~ W3 &2 PR 6, 1240 24 /) FF o o fk lmve T
B i > B Fov FIR {7 T A4 17 0 ImageQuant image 4v 12 Z E 0 v
sldzim?e k- M G5 @9 > & 45 pb3 ~ p2l ~ Bel-2 ~ Bax ~
cytochrome ¢ ¥v & eea % (% LB 3.74~3.78) ot # 4p M v
€ ch& R0 ¢ 35 NF-k Bpbb ~ cox-2 f= VEGF(% % 2L &) 3.85~3.87)
oy m e ABAQ 4~ > ik TTIAGD pg/mD)ts A B3 % 72 bR 6, 12
e 24 o> 7 g A Cox-2 ~ VEGF ~ NF- x Bp65 ~ P53 ~ Cyto- ¢ v
bax ; T # Bcl-2 v P21 o % g wiz H292 4c » = $pr 1TIAC6 @ g/ml)
S wEEDERFERG 129 24/ 8% > ¥ & A Cox-2 ~ VEGF ~ NF-
x Bp65 ~ P53 ~ P21 ~ Cyto- c frbax ; ™ # Bcl-2 o % Jgim?z HG61 ¢
2 2 TIA8 pg/mD)is A B4 2 FREF 6, 124 24 >+
& + 24 VEGF ~ NF-k Bp65 ~ Bcl-2 4= P53 5 ™ # Cox-2 ~ Cyto- c ~ bax
e P21 -

W m e AD49 e » % R R 0 F 2 FHIV(0, 20,30 2g/ml)
(6 A w3 % 24 8% 1% F > &gk (Westernblot) # Bl VEGF ~
NF- £ Bp65 ~ cox-2 ~MMP-2 §= MMP-9 39 € ch& R > S5 FR7T P
k2 + 24 NF- k Bpbb ~ cox-2 = MMP-2 3-v & & JL( L B 3. 89, 3.90,
3.91) > ¥ VEGF 4= MMP-9 3-v € ch& P2 P A (L ® 3.92,3.93) -
TILFoT R B IV AR b T OIRGRE R b e R S AR B AL T B
EAR o A FARFR T EHIVAM A 2R 53] g m e AB49
B 7 0 Fom g SR R me ADA) #E A -

Wi H146 4e > 2 kB e opr TIACL, 2,5ug/ml)is o
B2 4% F > Eghiz (Westernblot) iR NF- k£ Bp65 &-v
Eend o BEFRTPETAN-£Bp65 ¢ A E - EF AR
FL 5 TIA BBy b 5 drd % o oz H146 e 45 (LB 3. 94) -

4.2 %fk TIA %49 % %z Ca” MMP & ROS(Reactive oxygen species)
I -

2 gofp [IA 8% >0 fpime AD49 > B 12 /| PFenpf P gL > R.0. S
3 4e 67.62 £ 5.67 %( R % 3.10) » sk sssrs = (MMP) P &~ "%
48.62 + 3.32%( R 4 3.11) > @ 4T 3% B3Pl P AR 4r 0 E T
24 ) pEenpE T BE S 4T A S i W4 21021 + 301 %(R % 3.12) -
S0 R R an e ABAD JF= i 4o % MMP o 4r R. 0. S $B %4
Bix(LR 3.95,3.96,3.97) 5 = 4pr 1A i£% 300 g mee H292 0 A
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2 ) pEenpER gL > RO.S f2%3 4 68.68 £ 4.77 % (L% 3.13) > 4=
AT = (MMP)P 527 "% 57.65 £ 6.02 % (L% 3.14) @ 4f43
s 2.54 £ 1.36 %0 RIS POAEHE 4 0 B T 24 ) PEAOPE R EL
T B el 4.48 £ 2.68 % (L4 3.15) o #11 R R
fmre 0292 = FaifoT '8 MMP fosi4e R.O.S it B A(RLE
3.98,3.99,3.100) 5 = %fk [IA 5% >0 mre H661 » & 6 -] pFen
PERTEL > RO.S 4 5 78.78 +5.32% (4 3.16) > & 12 ] p*
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)
LW %

B 21 2#4ethpz 8 43 4 Radix Salvia miltiorrhiza (Dan-shen)

Molecular Formula: C19H1803
M.W.:294.3

Melting point 233-234°C

Mo M
Tanshinone I (/10-4)

www.mdidea.com/products/herbextract/danshen/data.html - 93k
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%21 2 27 NAEB

Flow Chart for Tanshinone I1A

Smashing

|

Extraction by ethanol (three times)

|

Concentration

|
Cooling

|

lon exchanging resin sorption

|

Sterilization

|
Drying
|

Quality control

|

Crystallization (Extract Ratio: 500:1)
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%22 3T EHFNHEIRAE
Flow Chart for Astragaloside 1V (AGIV 90%)

Astragalus Root

v
Feeding

v
Extract Liquid

|

Concentrated

v
Liquid
v
Ethanol Liquid

|

Extractum

v
Cleaned Liquid

v
Crude AGIV

|

Extract Liquid

v
Astragaloside 1V 90% (Extract Ratio 2500:1)
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Bl 3.2 7 ik e Sk [IA (F% 48 | P2 530 2 40 LA %
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Control Tan HA-1 ua/ml Tan HA-2 ua/ml
Tan IHA-3 ua/ml Tan 1HA-4 ua/ml Tan HHA-5 ua/ml

214



¢ géiﬁf $2T18 %24

B133 7 ik A et 27 A (£% 72 phz {50322 27 A &%
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The cytotoxicity of Tanshinone 1A for A 549
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=]
§ 1
i=}
o 08
= —e— 24 hrs
387
?Lj 0.6 —=— 48 hrs
= T 72 hrs
?.3 04 1
@
= 02 ¢
=
0
control 1 pg/ml 2pg/ml 3pug/ml 4pg/ml Spg/ml
various concentrations of tanshinone 1A
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~

The cytotoxicity of Tanshinone I1A for A 549
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5

2 08 r
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2

o}

8

>

L H.H.H_H‘
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The cytotoxicity of astragaloside 1V for A549
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g 1 ——f————
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L 8

« £ 06 —=—48 hrs
8 ° 04 72 hrs
(<3}

o 0.2

(SG 0 1 1 1 1
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various concentrations of Astragaloside 1V

® 310 2 FRARDT FAHIVIEY 2448 {0 72 | PF2 {8 > 3%k 5
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The cytotoxicity of astragaloside 1V for A549
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W m#e $k H661 fm#e & |4 (cytotoxicity) % -

Control Tan 11A-1 ug/ml Tan 11A-2 ug/ml
Tan 1HA-3 ug/ml Tan 11A-4 ug/ml Tan 1HA-5 ug/ml

B 3.12 % ik A eh® 27 A (€% 48 ] BFz 5 > 322 20 A %
% e 1k HE661 w2 £ |4 (cytotoxicity) =@ 58 o

Control Tan lIA-1 ua/ml Tan 1HA-2 ug/ml
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The cytotoxicity of Tanshinone I1A for H661
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The cytotoxicity of Astragaloside 1V for H 661
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Control Tan HHA-1 ug/ml Tan HHA-2 ug/ml
Tan A-3 ug/ml Tan HA-4 ug/ml Tan HA-5 ug/ml
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1.2

0.8 \\ —e— 24 hrs
0.6 —=— 48 hrs
0.4 \ \ \ 72 hrs
0.2

O 1 1 1 B 1 = 1
control 1 2 4 8 10

viable cells %( relative to control

various concentrasions of tanshinone 1A (ug/mi)

B 3.38 7 [k B et Sk LA % 2448 40 72 | PE2 15 > 352
%Ak LA ¥ & im2 th H-1688 ‘w2z & |+ (cytotoxicity) =g’

R o
L

W

The cytotoxicity of tanshinone 1A for 1688
g 12
[
8 1 K x — —
<! j e _
D
2 08 1 O 24 hrs
206 — W 48 hrs
N
» 04 H — @72 hrs
3
g (AL L
o)
[5+]
S 0 || 1 1 1 1 1
control 1 2 4 8 10
various concentrasions of tanshinone 1A ( ug/ml)
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) 3.39 4] * GIEMSASTAIN 7 I ik & et %7k A ESL 24 -]
P o ¥ % fm ve (H661) fm #e 3] j& (cell morphology)fr fm ¥ +
(nuclei) e 58

DMSO0-0.16%

7 control Tan IIA 0.5 ug/ml

Tan [IA lua/ml Tan 1A 2ug/ml Tan 1A 4 ua/mil

B 3.40 % ik B et Afp A ASE 24 /| P % wie A-549 o
DNA B3 72 i

Tan [ A{ Mgl
n 78 A m

B 3.41 7 Fp ik & e Sfr DA AIE 24 | FF > $% pime H6E61 4
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DNA L3 32 i

Tan 1A (ug/ml)

0 4 8 16

B13.42 > Af TALDS0 # #idz (2 A TAR &K 6)E ¥ |
B 5 = e &~ %% 1gm/Kg/day ~ 2 gm/Kg/day 4- 4
gm/Kg/day (25 mg, 50 mg /0.2ml §= 100 mg /0.4ml):# % (P.O)

Mice feeding with Tan IIA P.O qdx5 days
35
B before T.
Oafter T.
B
A=)
3
IS
-
o
=
o
1g/kg 29/kg 4g/kg
concentrations of tanshinone 1A

%31 2AmIAEI(PO) »Ep-=->32F5 BHE > T3
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MR S R SRR (S ;’é’g;ﬁ_ﬁ; » 2T d S KRR o

44-87  101-2141U/L 18-31  0.48-1.1/mg/dl
s LT AST BUN  Cre
I, ‘795 28 0.2

80

A 1g/kg 691 ‘

N
IZHHIf o5 ‘1995

A 2gkg 56 364 ‘23 |0.2
IEN

IZHH e ‘188 26 0.2
A agkg 48 332 ‘34 0.3

B13.432 A T ALDS0 # fixzk (2 A DAZ &8 6)E %/
R idmauds Al A (80 mg/Kg/day) fo (160
mg/Kg/day)* 74 ik I A &2 5 # (1.6 mg / 0.2 ml) # ¥ b4
(1.P)

mice treated with tanshinone 1A (1.P) qodx10

35

30
25

20 I pre-treat

O post-treat

15

BW of mice (gm

10

80 mg/kg 160 mg/kg
concentrations of tanshinone 1A

%322 A@IA ypist(P) 1P - = > @ 10 BAE > owe
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PARER P F SRR 2 T < R

101-214
0.48-1.1/mg/dI
UL 44-87 18-31
CRE
AST ALT T-BIL D-BIL BUN
91 47 0.2 0 23 0.2
. 86 39 0.2 0 25 0.2
2 eI A
237 80 0.2 0 27 0.2
(80 mg/Kg)
100 44 0.2 0 24 0.2
207 160 0.2 0 23 0.2
95 30 0.2 0.1 14 0.2
A A fr I A 241 52 0.2 0 13 0.2
(160 92 39 0.1 0 19 0.2
mg/Kg) 103 28 0.2 0 18 0.2
437 60 0.1 0 18 0.2
HRRE(F 79 54 0.3 0.1 24 0.2
PE P e 86 52 0.2 0 28 0.2
) 59 32 0.2 0 29 0.2

B) 3.44 % g mre $h H-146  3x106/0.2 ml 4 7 4% & (SCID mice) &

T B STEBRETIG ] OA ] REELLE A
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MA(% 2 59) > &2 A5 5 40 gm/kg fr 80 mglkg » %%
P-4 15 = 0 $HPR e SR

E N

Tanshinone 1A 40 mg/kg Tanshinone 1A 80 mg/kg

B 3.45 * & fw¥e $k H-146  3x106/0.2 ml #& 7 & 4% & (SCID mice) &

T B BREBETG ] AA K] 0 REBLE A
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MAQ 258 @) A& 4 % % 40 gm/kg f- 80 mg/kg » &%
A P - X @15 HREAR T K 0 RSBk
R34 (CO2) -

Tanshinone 1A 40 mg/kg Tanshinone 1A 80 mg/kg

W) 3.46 ¥ i nve tk H-146  #E58 fik B1(SCID mice) L = » fo— B 1 {4
R E TG 1 A RGBS AR TAG &2k
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@) AE A s 5 40gm/kg fr 80 mo/kg o PR ARIE S FR P - =X o
WA 15 o HREAS I N W 0 RS R EEP(CO2) - 4
CEAER sk i

Control (corn oil)
I.P

Tanshinone I1A (40 mg/kg )

Tanshinone 1A (80 mg/kg )
I.P

B 3.47 % fpimreth H-146 7 Ak 8L T > 55— B BB E Y
l oo s s REBAE2 A TAC 2K W) BT A5

239



¢ %g‘%&éﬁ y218 %24

% 40gm/kg {80 mg/kg > ¥R Eix bt 3 F W o PEVEILE O IR
P — = a4 15 = > AR 18 Mk B4R 1(CO2) > s =i & -

H-146 were implanted on SCID mice
then treated with tanshinone 1A ( 1.P)

N W W
o1 O o1
T T

N
o
T

& pre-treat
O post- treat

BW of SCID mice (gm
=
o o1

)

ol
T

C 40 mg/kg 80 mg/kg
concentrations of tanshinone 11A

B 3.48 % & fm e bk H146 5 AARE L T & B0 (SEE 59 |

E
‘W
SRl RSB EE A TAGE X0 e)  #E A 5
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40 gm/kg F= 80 mg/kg > R e Bt 1 F b 0 PRI B FR P
- = i 15 S 0 fR S ek B3R $E(CO2) v SR L1 L B R A

#F o
H146 were implanted on SCID mice
treated with tanshinone 1A (1.P)
.
£ 6
= 5
=
2 4
(<5}
=3
.
2
1
0 |
c 40 mg/kg 80 mg/kg
concentrations of tanshinone 1A

B 3.49 f* FACS 4 47 A549 ‘wm*s ‘&7 kR~ A fr A iT* 48

215 e ) enim e bt 81
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= cohtral 001 = andd-tan 42 .5.002
= =
I ]
= 3 Sub G1: 0.81 2 M2 Sub G1:1.92
- M2 GO/G1: 32.12 ; : H GO/G1: 65.96
Lﬂnﬂ- G2/M: 20.9 1 T
g = ] E M3
<YM |_| SR
5 - o H
Ci—: = -
0 200 400 GO0 =00 1000 0 200 400 GO0 =00 1000
FL2-4 FL2-4
= a5d409+an| A5 003 = a0 9-4an |14 10.004
= ]
] . ] Sub G1: 6.3
2 M2 Sub G1: 3.86 Z ] 2 |
GO/GL: 45.64 C: GO/G1: 39.44
" &= 1y £ H
£ - G2/M: 17.32 £7 ]
= z o] M3
5 E - M i o -:
o |l ] H
F -._l $E
o =
0 200 400 GO0 B00 1000 o 400 GO0 &00 1000
FL2-4 FLz-4

B 3.50 1 * FACS & 17 H292 w57 kR L A A iT* 48 |

Fr2 15 0 fwie kP chim i L G 1L
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o H202-TanIA-CONTROL 001 = H202-Tanl1A-2.002

=k &

] ] M2 .

= 1w GO/G1: 49.78 =1 GO/G1:51.84
i [ |
z_ ] .1 23. 5 ] H
L LT

=X 2

= P

200 400 600 800 1000 0 200 400 600 200 1000
FLZ-A FL2-4

o H292-Tan 146 003 o H202-Tan|lA-12 004

= 5

2 ] ﬁ Sub G1: 1.57 =1 M Sub G1:2.37

o G0/G1: 51.18 o H GO/G1: 62.2
2= 1w M3 GoM::19.32 | £+ :_| M3 G2/M: :19.06
L 00 H

-:-_: '='_:

=T ] ]

= - [

o 400 GO0 200 1000 200 400 600 200 1000

FLZ-A

FL2-A

B 3.51 41 * FACS » 17 H661 w2 57 )k B = # Ak [IA £ % 48] p

2_ 18 0 dwiz FFHP chim e ot B L

~
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HG61-Tan [1A-conkral 002

=
=
] Sub G1:
23 M2
] H 3.07
= GO/G1: 46
M M3
.
58 -:l | H
2
=
0 200 400 600 800 1000
FL2-A
z HEE1-Tar 1148 004
-l
= Sub G1:9.8
=2 M
] H GO0/G1: 44.04
= G2/M: : 14.28
=1 M3
S2 —:_| H
E -
=
0 200 400 GO0 200 1000
FL2-A

Counts

Counts

HEE1-Tan HA-zontral 002

=
=
= ] Sub G1: 6.53
o M2
] H GO0/G1: 41.82
=
SE W . G2/M: 15.58
g -:l | H
%
=
1] 200 400 G0 200 1000
FLZ-A
= HG61-Tan |A-16.005
=
= Sub G1:10.93
= M2
|—| GO/G1: 44.82
=
- G2/M: : 12.88
= M3
= H
F
=

00 BOO 200 1000

FLZ-4

n 200

B 3.52 f1* FACS 417 AS49 w57 FIRAR R ¥ 2 HIVIE* 48 /|

B2 18 0 e iR him e L G B
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Counts

Counts

B 3.53 41 * FACS %~ 47 H661 ‘w2 &7 kR § 5

fe o i iF ) chimie L ] T

aad9-astrag IY-CONTROL.001

-
o Sub G1: 0.63
=
- GO/G1: 42.96
=9 w G2/M: : 24.4
= M3
= -

0 200 400 Gon 00 1000
= 854 %-astrag 1%-20.003
=
2 ] M2 Sub G1: 1.04
] GO0/G1: 44.88
54 G2/M: : 26.98
&

M3
T i
= -
400 BOO 800 1000

FLZ-A

7

“~

P
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aad9-astrag 1Y-10.002

=
= ] ﬁ Sub G1: 0.67
- GO/G1: 46.22
[} -
25 G2/M: : 20.66
S M3
= -
0 200 400 G600 00 1000
= a540-astrag [¥-30.004
]
= ] M2 Sub G1: 0.67
T GO/G1: 53.9
=L W G2/M: : 24.94
dg' .
S2 ] M3
[
200 400 GO0 200 1000

L

FL2-4
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HEB1-Astrag iv-10.002

= HEG1-A=trag iv-control 001 % ;

N Sub G1: 3.25 = 1 Sub G1: 1.55

o f GO/G1: 53.92 1 M GO/G1: 49.52
n=E G2/M: - 22.14 ﬂ‘ﬁ—_: G2/M: : 22.82
¥ Sgdw
b :ﬂ' '1'3 :_| |ﬂ|3

- b b0 400 GO0 200 1000 0 200 400 GO0 E00 1000

FLZ-A FLZ-4

S HEG 1-Astrag iv-20.003 - HE6 1 strag iv-30.004

= : ” Sub G1:1.20

=] M2 Sub G1: 1.47 =X N -

=1 H GO/GL: 61.76 R GO/GL: 62.72
£7 7 G2/M: : 19.98 0™ G2/M: : 23.92
CE M3 S

| 400 GO0 200 1000 - 0 200 400 GO0 200 1000

FLZ-A FLZ-4

@B 3.54 " Jg m e A549 * DMSO 0.2% /532 24 -] pF {5 - 4 B~ total RNA
#8847 0 17 L ¥R 2 - RNA Quality test (A549 &DMSO)
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[FUl A549-D £549D
|
300 \
\
250 \
!
200 \

o ’ o
& 150 \
4 \
100 \
\
i M) ‘
\
0 A BB —= ,‘
& |

T T T T - T T T T T [l

20 25 30 35 40 45 50 55 60 65 [s] .
rRINA Ratio [28s | 18<]: 1.8

RMA Inteqrity Mumber (RIMNY: 9.8

@) 3.55 " g wie AB49 52 A HAG pg/m)ede 24 ) Fis > 6 B~
total RNA i & & £ 47 - RNA Quality test (A549&Tan I1A)

[FUT o £540-T | [As49T

1204

1004

80

60

AS49-T

40+

=

rRMA Ratio [28s | 18s]: 15

RMA Inteqrity Mumber (RIM): 8.4

] 3.56 * 7z ASA9 L% ¥ & H IV (30 pg/ml) AR 24 /| BF{S > 39 B~
total RNA i & & £ 47 - RNA Quality test(A549&Astrag)
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N % A WV/L

[Fu] A540-4 | [AB45A
300+ }
1
250 ‘
l
200 |
- | [
& 150 |
=+
& \
100 |
|
l
\
|
|
S

|

rREA Ratio [28s [ 185]: 1.8

RMA Inkeqgrity Mumber (RIMY: 9.7

Bl 3.57 ¥ i % H292 * DMSO 0.24% 532 24 |- B 1 » 3 B~ total RNA
% 8 A 45 RNA Quality test (H292 &DMSO)

[FU] Hea2-D | [HegzD
|
|
200 |
|
|
150 |
| pro———o
E
& I
& 100 |
I
50 |
|
BB, '
0 —A Biz= |
= {
| [
T T T T T T T T T T
20 5 30 ki 40 45 50 55 60 65 [s] "

rRMA Ratio [28s | 18s]: 1.7

RMA Inkegrity Mumber (RIMY: 9.5

W 3.58 7 Ay 0% H202 5 A ik ITA (6 g/mIASE 24 /| P {5 - b 5
total RNA i & & 4 45 - RNA Quality test(H292&Tan 11A)
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[FU] Heo2-T | [HeszT

| Eizsseee i

rRMA Ratio [28s [ 18s]: 1.8

RMA Inkegrity Mumber (RIN): 8.3
8] 3.59 % /] tmPe ¥ H146 * DMSO 0.1% /32 24 - FFis - J4 B~ total

RNA = & 7 & 47 > 17 5 ¥ B 2= - RNA Quality test (H146
&DMS0)

s

258 A,LJL

T T T T T T T T T
o] = E - 40 45 o = o o5 [z]

rRNA Ratio [28S/18S]: 1.6
RNA Integrity Number(RIN):9.8

B 3.60 5* /| fm7e 5% o H146 52 # fr DA (2 pg/ml)Ege 24 -] pFis o
3 B~ total RNA % & 7 & 47 - RNA Quality test(H146&Tan 11A)
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7] 4 tn | [Tin
=4
20+
e
5m | (1™
100+ |
0o
Pl B R .«.«J\/*"J L
msﬁag.a‘:s'sa;;aassmu_

rRNA Ratio [28S/18S]: 1.6
RNA Integrity Number(RIN):9.7

Bl 3.61 * | wie o H146 5% £ 8 HIV (30 pg/ml)igZ 24 | p*
fs > 34 B~ total RNA £ & 7 & 47 - RNA Quality test (146&Astrag)

(R} &t x

04

rRNA Ratio [285/18S]: 1.5
RNA Integrity Number(RIN):9.8

B 3.62 ** Jmiz AS49 ~ H292 5 DMSO ~ =+ #f ITA ~ % 723
IV /a2 24 -] pFis > 3 B~ total RNA i & 5 447 o % R A X
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# RNA 57 ##] - RNA Quality test

Ladder | AS49-D  AS49-T AS49-A H292-D H292-T B
nt = ]
<000 —
2,000 —
1,000 —

S00 —

z5 —

B 3.63 # /| ‘m ¥ 5% g H146 = DMSO 0.1% ~ = # @ A (2 ©g/ml) ~
72 FIV (30 pg/mi)ia 24 |- p is > 3 P~ total RNA i §,
DR LI
* 7 A% kB RNA 5 4k 7] - RNA Quality test

Ladder dmso tan ask
nt

4000 4 0000

2,000 - me——
o0 o
Eoo =
200 o ———
25
L =1 =] 7

2332 KA EEFER

© KB FIVE e ABAO (£ 2 4] PF o i 4
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TAISTEPETA UIBAFLR
2107 PR A 2EATFIAR

© R KRB FIVE R e HI46 7% 2 4] FF > 5 59
THBTHMETAEBATLR
214246 M A 100 fEA 1A R o

234255 FPAHESBTR

o 2 7 A $H% B imre AS49 5% 2 4 FF » it 49
T3 172048 P AT 820 A A F1 4 R
282848 P AR 663 fEA F1 &R o

© Sk A 9% fmie H202 2% 2 4] BF > a5y
T 1666 8 P AT 196 A A F1 AR
PR 19694 AR A 223 A FI AR o

© Sk A 9% % mie H146 5% 2 4] BF > a5y

TN 14805 AT R A2 FBAFIER
FRBTIFE A D 262 A TR o

% 35 A hEH kR

Data Sources of Analysis

Customer Sample Names |Chip ID

A549-DMSO 2 ul/mi 6S133P024 (P024)
A549-TanllA5 p g/ml 65133P025 (P025)
A549-Astragloside TV 30 u g/mi 65133P026 (P026)
H292-DMSO 2.4 ul/ml 65133P027 (P027)
H292-TanllA6 u g/mi 65133P028 (P028)
H146-DMSO 0.1% (24hrs) 6S133P046 (P046)
H146-TanllA 2 u g/ml (24hrs) 65133P047 (P047)
H146-Astrag IV 30 p g/ml (24hrs) 65133P048 (P048)

2362F LA LEREHR

Data Normalization
The eight chips, P024-P028 and P046-P048, were normalized with the
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RMA algorithm using the R statistical package.Figure 1(a) showed the
original log2 intensity distribution of the chips.Figure 1(b) showed the
normalized intensity distribution.

"--II----‘ jlll.llll
. Figure~1(a:) | . F'iguirell(b)r .

% 3.7 " g w2 AS49~H292 H146 » %57 kR (5,64 2 wg/ml)
e A A [TA oJZ 24 ) BF{s 0 4 B~ total RNA i & 7 & 47 - ¥
el w7 kAR DMSO (0.2,0.24 4 0.1%) /&2 24 /) pF
s > 30 B~ total RNA # & 7 & 47 - 2% * LIMMA package of R
KBS eI R OPE)O00LIAR: 7 BEFLE o235 73
BAF I REFLE (1)

ID t P.Value
200779 _at 6.7561 0.0004
231202 _at 5.8576 0.0009
203249 at 5.6567 0.0011
213836 s at 5.6311 0.0011
212028 at -5.5419 0.0012
213671 s at 5.4343 0.0013
207165 _at -5.3833 0.0014
225687 _at -5.2627 0.0016
223196 s at 5.261 0.0016
209709 s at -5.2358 0.0016
212168 at -5.1506 0.0018
209383 _at 5.0295 0.002

208693 s_at 4.7565 0.0027
202402 s _at 4.7319 0.0028
212160 at 4.7289 0.0028
214804 at -4.6678 0.003

204092 s at -4.6214 0.0031
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223773 s_at 4.5768 0.0033
201291 s_at -4.5448 0.0034
208079 s_at -4.5045 0.0036
202705 _at -4.4275 0.0039
201475 x_at 4.3823 0.0041
208814 _at -4.344 0.0043
224763 _at 4.3328 0.0043
233410 _at -4.3307 0.0043
220835 s_at -4.2614 0.0047
223195 s _at 4.2611 0.0047
218755 _at -4.2046 0.005

231412_at 4.1372 0.0054
230748 _at 4.1347 0.0054
212107 s at -4.13 0.0055
236641 _at -4.1149 0.0056
230165_at -4.1132 0.0056
202847 at 4.0628 0.0059
202807 s_at 4.0599 0.0059
235588 _at -4.0359 0.0061
225278 at 4.0302 0.0061
218542 _at -4.0257 0.0062
1555627 s_at -4.0192 0.0062

% 3.8 ¥ g mve ABA9-H292~H146 A %] f ik & (5,6.4¢ 2 1 g/ml)
et A A [TA aJZ 24 ) PR > 3 B~ total RNA i & 5 & 47 o 4
e i 2w * 7 kAR DMSO (0.2,0.24 v 0.1%) g2 24 | pF
s > 44 P~ total RNA i & * £ 47 - % % * LIMMA package of R
ktE 3 el enE B oPEO00LARLE FEHFLRE X G 73
BAFIHEFALE - (2
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206364 _at -3.9794 0.0065
223229 at -3.9638 0.0066
211789 s at 3.9587 0.0067
209017 s_at 3.9562 0.0067
202533 s_at -3.952 0.0067
222133 s _at 3.9499 0.0068
209714 s_at -3.9432 0.0068
220755 s_at 3.9301 0.0069
219918 s_at -3.9292 0.0069
240983 s_at 3.9113 0.0071
221323 at 3.9017 0.0072
218073 s_at -3.8744 0.0074
221576_at 3.8599 0.0075
209629 s_at -3.8542 0.0076
225113 at -3.8465 0.0076
213364 s_at 3.8231 0.0079
229262 _at 3.822 0.0079
202364 _at 3.8022 0.0081
202870 s_at -3.7887 0.0082
223785 _at -3.7777 0.0083
215509 s_at -3.751 0.0086
212105 s_at -3.7476 0.0086
209891 _at -3.7275 0.0088
205046_at -3.7271 0.0088
235425 _at -3.7159 0.009

202424 _at 3.6868 0.0093
202147 s at 3.6819 0.0094
203764 _at -3.6718 0.0095
204382_at 3.6702 0.0095
210999 s at 3.67 0.0095
200802_at 3.6666 0.0095
213599 at -3.6515 0.0097
204970 _s_at 3.6374 0.0099

% 3.9 % s imre AS49-H292 H146 4 w5 % F kA (5, 6.4 2 wg/ml)
2 A A LA &J2 24 - pFis o 34 P~ total RNA % § % 2 47 - ¥
Rl su* 2k kR DMSO (0.2, 0.24 f- 0.1%) - % & *

255



¢ %%&iﬁ y218 %24

LIMMA package of R %3+ 5 & 2 @i B P -] 3 0.01 4R 3
THFLB 53 BRATFHFLE L5 A FFTRHH
AL hisFIER LT OBATF I RHEFLR o

Log>1: 34 2 & ;log<-1: 2" 2 &

Gene Gene
Symbol name  Function
CELL
J 204092_s_atAURKA"’“.Jrora CYCLE, 0.0031 -1.6133 -1.0178 -0.5890
—  kinase a cellular
localization
CELL
J 208079_s_atAURKA"’u.Jrora CYCLE, 0.0036 -1.9161 -0.9911 -0.5964
—  kinase a cellular

localization

Affy ID

p-value 25vs24 28vs27 47vs46

. .CELL
|/ 202705 at CCNB2 cyclin b2 oycLE 00039 -16408 -0.8423 -05118

Kinesin

| 218755 at KIF20A family Ce"u!ar . 0.0050 -2.5645 -1.6126 -0.9054
member localization

20a
kinesin
1 236641 _at KIF14 family Ce"u!ar_ 0.0056 -1.5280 -0.8870 -0.9487
member localization
14

1 200383 at DDIT3 dne-damage-inducibl, o), 5 5555 1 6633 09701
e transcript 3

S R - B
B -actin "
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A 549 cotreated with Tanshinone HA(5 ug/ml)

] p53/[3 actin

protein expression (% relative to
control)
O P N W b O O N

Ohrs 6 hrs 12 hrs 24 hrs

duration

B 3.64 5 g miz AS49 4c ~ 2 LfE HHAG ug/ml)is » & B8 % 7 PF
B 6,124 24 -} g f1* & > & BL;x (Western blot) # ?] p53
v £ & IR
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-_——==
TEAL —— e —

Ab549 cotreatedwith tanshinone HHA(5 ug/ml)

I | p21/[3 actin

0 hrs 6 hrs 12 hrs 24 hrs

protein expression (% relative to control)

duration
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4321 = %m HA(L wg/ml)¥5 & w2z H146 Ca +2 g o

Time Ca+2 increase (%)
0Oh 1.09 + 0.98 %
6h 2.09 + 1.00 %
121 2.87 + 2.69 %
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