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fa 241 # DNA % ¢ {82 flow cytometry 173 3% 4 47 ; Apoptosis €71 |14
Annexin V assay kit {- terminal deoxynucleotidyl transferase-mediated
deoxyuridine triphosphate nick endlabeling (TUNEL) = /2 & 4% ; p53 ~ p21 »
Fas/APO-1 -~ Fas ligand % 312 ELISA = 3V B {F ; Ccaspasee =77% {414 caspase
activity assay kit 4~ 47 o # # F-v B 24 314 Western blot £ 3% i 7] 5 in vivo
55 1435 5 12 nude mice FF % iR o

B T A AR R o AR 4 S5 B R $h MCF-T
v MDA-MB-231 ‘m% £ % 243 chim?e 3 4 Frd|sc%k o 2k B 300pg/ml ek B
¥ b 4 Frda ko FURE R F o TR H4 MCF-7 fmie 3 2
1 1Csp B4 %] & 103.2 fr 125.1pg/ml ; 3w MDA-MB-231 ‘m¥e 3 2 7 1Csy &
A 8 5 116.2 fe 133.6pg/ml °
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Wik F € 4] cyclin D1 {r cyclinD2 eh4 3R > & @ $rd do e 3E 2 chiF g o
£ F AURF T H~ § 22 ¥ proapoptotic { antiapoptotic Bel-2 3¢ it Eit
Fr ik A48 4p B e apoptosis #2 /S 0 ¢ 4% cytochrome ¢ 73§ 2x ~ caspase-9 777%
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Number: CCMP94-RD-045

The proliferative inhibition and apoptotic
mechanism of Traditional Chinese
Medicinal Prescription (TCMP) in human

breast cancer Cells

Chun-Ching Lin
Kaohsiung Medical University

ABSTRACT

About a million women in the world are found to have invasive breast cancer
every year. Breast cancer, counted up 18 percent, is one of the leading cancers in
women. In England, one hundred and forty thousands of women die from breast
cancer. The breast cancer case increases rapidly in Taiwan. At present, breast
cancer and cervical cancer, respectively, are the first and second leading cancers in

the women of Taiwan.

Our laboratory focuses on the integration of traditional Chinese traditional
medicines (CTM) with molecular biology to further study the active mechanism
their anti-breast cancer activity. This allows a better appreciation of CTM in the
modern era and also a better understanding of its underlying potential for therapy,

thus increasing its acceptance in Western medicine.

Cell proliferation inhibition was assay by XTT. Cell cycle distribution was
determined by flow cytomatry. Quantitative assessment of apoptosis was analyzed
by an Annexin V assay kit and terminal deoxynucleotidyl transferase-mediated
deoxyuridine triphosphate nick endlabeling (TUNEL) method. The levels of p53,
p21, Fas and Fas ligand was assay by ELISA kits. The activity of caspases was
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measured by caspase activity assay kits.The tumor growth of SZKJT was assessed
by In vivo tumor xenograft study.

From preliminary research and screening, Zi Cao Gen Mu Li Tang (ZCGMLT,
% 244578 ) and San Zhong Kui Jian Tang (SZKJT, #7*&7% % /¥ ) had inhibitory
effect on breast cancer cells proliferation. They were therefore selected to test on
two human breast cancer cell lines, MCF-7 and MDA-MB-231. Our results showed
that SZKJT inhibited the proliferation of MCF-7 and MDA-MB-231 cells by
inducing apoptosis and blocking cell cycle progression in the GO/G1 phase. ELISA
and immunoblot assay showed that SZKJT significantly increased the expression of
pS53 and p21/WAF1 protein, and decreased the levels of cyclinD1l and D2
contributing to cell cycle arrest. In addition, SZKJT also induced apoptosis in both
MCF-7 and MDA-MB-231 cells, as determined by Annexin V staining assay.
SZKIT increased the expression of Bax and Bak, but decreased the level of Bcl-2
and subsequently triggered the mitochondrial apoptotic pathway (activation of
caspase-9 and caspase-3). Furthermore, SZKJT’s inhibition of cell growth effect
was also evident in a nude mice model. Taken together, these results suggest a
potential anticancer effect of SZKJT against human breast cancer cells.

Keywords: apotposis, breast cancer, cell cycle, Chinese medicinal prescription
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FURpAvE 2~ F R X 2o B N E AR S LWy o E S
7oAy & o
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A REL ST o BEL PR LV RS A 2 F
2 H it s 0 % 5> 4o % Rheum palmatum - soyabean isoflavones -
Ganoderma lucidum ~ Hemsleya amabilis ~ 4= Punica granatum L.®
Ao N S - BAH Ty AR I AW g P g F L A
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o %~ (apoptosis or programmed cell death) # o ¥ % B
(development) Pa- fie & ond a4 0 B BiF e LT e
RN A ER R l,tE:},%I_";mF T AP ~ Db B
Mo dek o 5% T (acute neurological injuries ) ~ i3 it A4 (T4 A I
(neurodegenerative disease) ~ & x ¥ B T ( cardiovascular disease ) ~ %
% 7 s (immunological disease) ~ AIDS fempm'? o 4k 2.8 & Apoptotic

death hiF e 35 cell collapse ~ membrane blebbing > cell shrinkage -

2

chromatin condensation ~ DNA fragmentation > & & w2 ¢ % j% 5 apoptotic

Slm 2, >

body @ % F|ARIT fm % & B e w5 v o 4P 83T 3k 0 (necrosis ) o
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apoptosis # ¢ 514 iz B & EF%%Q 3 REMEA Bmre N F R
fie R Y @ Sl R R - BERE A W e 38 {7 apoptosis &
A R s FEL R E T A sl Az ahE] (T 1o 4 apopt051s
A2 ® > caspase AP ek d o pow S rhef Lps Y 30

3 - = f& caspase 52 apoptosisc H ¥ ¥ & % effector (T #5:77) caspases

(11, 14) r 2

fe initiator ( #5¢73) caspases o Effector caspases ¢ 3573 caspase 3~6~

7 =S caspase 5w X DX fReha B H 7E 5 4p ¥ initiator
caspases P = T #F caspase 9% 1t —‘%T V1B HE D caspase ¢ 1% caspase 8 ~ 9
fr 10 p % & drehcaspase £ B e 4+ 4a0Y = B 3| caspase
ety B Fé,ﬁﬁg % IR apoptotsis 5+ = ,f?réfc » 4o caspase 3 ¥ H#-
nuclease ¢ 3r 4] & —ICAD (inhibitor of CAD)*» % m 3z 4 CAD
(caspases-activated Dnase) » ¢ ¥ CAD 3/% it ¢ #- DNA fragmentation
(1516) o g 51, _ B imre b R s e 4 3 Fl#ic - DNA 2 1 LR —jgr;—g',\

14,17-19
caspase =% %‘“( ) o

Fas/FasL (ligand) % 5t % Ex# fn%8 i {7 apoptosis & & cril ]2 —

202D Fas receptor & TNF (tumor necrosis factor) receptor 3% ® ¢ type I

Wod-v o § HALGE I PF o receptor § i {7 trimerization > ¥ 3% adaptor
molecule FADD (Fas-associated death domain protein) % & I receptor i~
Whwfe B¢ ih domain s ¥ - 2 6 » FADD g€ i- A oS

L

=

procaspase 8 7} = #73} 2 DISC (death-inducing signaling complex) -
procaspase 8 ¢ FH£7 e ok &K ik § @ 5 i & caspase 8 0 %

.

7% 4.7 caspase 8 ¥ i it caspase 3 fr caspase 7> @ caspase 3 § £ i

=i

“1h
m\g@ = & T 3

caspase 6 » iz effector caspase (& 4% caspase 3~6~7) ¢ i&- H 2 F
~ i # ¢ caspase substrate > 4 i fn %% apoptotic death® o Fas receptor
CRREF AN S BT Y 0 F R R e B0
TeE it & 5 ligand (FasL) 28 % & 4 ¥ ui2 {7 » FasL 5 TNF
family ¢ type II membrane protein » 2 ¥ 4 5 @ #2558 1 — % soluble
Fas Lignad (sFasL) > ¥ — 5 membrane-bound FasL (mFasL) - sFasL 7 &_
‘= d metalloprotease-like emzyme *» % mFasL #7 & 4 129 o sFasL 14
W T RE X L3R 7 &2 fR3R5E 7 304 sFasL & mFasL ;,:rsg e it
Fas receptor i& @ Fx#+ apoptosis » i £_1p #&*> mFasL > sFasL #_— #f #1353
¢ apoptosis 3% "> 4k & 1 enthanol # 447 P ¢ 3% % sFasL o 4c @
1_¢ "7 fm % 32 {7 apoptosis®?; e ¥ - 4 @ o 4 FFL R TR e
&d 3 4r sFasL 04 3™ ¢ Fas receptor 2 ac it » 1R dmPe 5y i
AL Bk Seen R > F]pt sFasL £ 7 * kg 3R cancer g 1. (29:30)
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% ¢t s Fasreceptor e ke T i3 & » & F - Bploie 700 LA
] e Fl2 - @9 5117 Fas receptor fr FasL ¢ 1% sFasL §- mFasL #t+
WELH T b - Rk o FF S ’@,14éﬂ7€§3}7§w_a F I rumE
HiT* %4k § 4% % (¢ Fas/FasL k 5t » ® w2 Fas receptor 1% I+ €
B v 1 FUR B e e 01 e Tt A B R E S

g
-
i+ Fas receptor # Fas ligand ¢ 7 sFasL fr mFasL g 3¢ o

¥ - B ¢ fxd ¥z apoptosis & J& e pathway H_'5d ”!]1 i)
( mitochondrion )" 39z j= » & ez £ F|— & fmre B & fm e ¢} g stress
4odk F§ ~xstsip T ~DNA i 2 BF > cytochrome ¢~ Apaf-1-~ AIF (apoptosis
inducing factor) ~ Smac/DIABLO (second mitochondria-derived activator of
caspase/ direct IAP-binding protein with low PI) % ¢ d i} 4§ ¥ 4# A
% > H ¢ cytochrome c fv Apaf-1 ¢ ¥2 procaspase 9 # dATP 75 &
o> apoptosome » JL ¥ procaspase 9 1§ 14 %5 it & caspase 90 I ¥ L iE— %3
e {4 — i B caspase cascade > B {é ¢ w2 E= o @ gt — apoptosis N 4
g1 b 0 £ H S cytochrome ¢ e 3 » &1 & % 7| Bel-2 family 93 &
Fo#1%Y 5 Bel-2 family s B iz R AP LA fra T A 5 24
¥ — % 5 £ 3 Frapoptosis (antiapoptotic member) £F3it 4 ’tL #g &0 protein
* 5 B ’ﬁi%‘” 7% % 0 4o Bel-2 ~ Bel-Xp 5 % = # {o % = #f 1 protein
P 5 iBiE apoptosis 114 3+ (proapoptotic member ) > ¢ #% Bax ~ Bak ~ Bid
ZINT A N E N B Lar’h K0 protein § 7 3w Fioe B
H 4% % 7] apoptosis st L 4 € & ¥ ‘Lfﬂﬂ?@(lo ) o Bel-2 312% fe 47 e
A ¥ :& {7 homodimerize - ¥ ¢} » antiapoptotic §= proapoptotic 7 protein
» ¢ 452 heterodimers > % i ' - # | > proapoptotic member fr
antiapoptotic member ¥ 12 7 Ap 4 frk L xRy o AT o dmie B g (T
apoptotic death - ;4% ** antiapoptotic = proapoptotic member g€ > §
antiapoptotic member % ** proapoptotic member FF > e 35 K 200 dm
%& B] 12 17 apoptosis'' "% o 1T % @ Lch %M Bcel-2 family F = B e
AN gﬁ;iﬁ’ss D AT ‘m”am}%ﬁemg)’ {2 H g B EE
e 4R e g 00 oty s A i rg 1 Bel-2 & Bel-X 0
%1&&* WIS SR - SO BT SETCERE aw D e st EE S

# ! proapoptotic member 1 > » F B4 g dn P2 1B {7 apoptotic death o

#epsS3 o IfLé‘ ﬁj\\_} % ’iﬁf%&?’fr s A é\ﬁm}%}iﬂqﬁ 80% ke
7 p33 PR RS Fﬁ?(‘“) oL & GO eopS3 RE5F A LE i &
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¢ 3L w2 F P i) - DNA 242 ~ genome 4 T_~ apoptosis ~ 4 1t ~ &
ffos A2 an F e o pS3 g BRI 0w BE e £ 5
— 4 stress > 4riT S ARG L A F C F R AL CDNA X FER§ 54
p33 thE v @D e — v i i p53 1% 5 i i p53 h transactivation function B
F-L2THLAF Vg M Ak o - 5w E ) (cell
cycle) iz » fmie ¥ %‘ﬁ' s Ex# cell checkpoint f= DNA 248 #8+4] > # ‘w
%éﬂﬁﬂﬁ?W%ﬁﬁWﬁDNAiﬁﬁ P53 #r5 B chim e SE P B L T AL 4
# 8 (Gl phase) # i5# (G2/M phase) “*, # ¢ cell cycle i& it
Gl phase ##= 3 ehfie 5 H 5T o fept pathway ¥ > pS3 BB X B & F hi
m»kQMMmWMGﬁmW%ﬂéﬁmﬁ—ﬁawwmmwc
complex)eidr4 & » H A p53 #7351 H e cell cycle arrest % 7 b 414 e
bd o h- A F _m;}\ T fmve & j8_G1 phase i€ » S phase BF 0 & ZR
% 3 /% it e CDK complex #- Rb #ifs i > #gips it 9 Rb 4 4 &2 E2F h
BLN 225 E2F » )P we ¥ d Gl phase i& ~ S phase o #7
[P é CDK complex =% ¥| p21 egrf|pF » AFFpLit <7 Rb ¢ 3 5 - ¢
E2F f 24/ 4 » Fp w2 i 52k 3% Gl phase™ ®» T gizier S
phase o #p #** G1 checkpoint » cell cycle % i+ 3% G2/M phase = E it #% #%
Plins de 3 cnh o TR RE AR PS3 BT e+ ¥ i d it
p21 ~ 14-3-3 protein ~ Gadd 45 ~ cdc 2 {r cyclin B F0% o gminge o p2l
= & #r4] cde2 fr cyclin B #1ke = 553 CDK complex ¢ # &2 8 iFva R w
"z iz 7% . G2 phase °

- B2 2F Rk o chE ikt % 2 apoptosis®?e pt — &
Reh F]E kA pS3 FAEF LA F AR o pS3 THASB
proapoptotic factor =34 IR > & 357 it ¢7 Fas receptor ~ Bax ~ PIG3 Hr
IGF-BP3 - IGF-BP3 ¥ }:4iw?% 4 13 F#c insulin-like growth factor-1 =hi% *
@9, % PIG3 (p53-inducing gene) A1 € 1% P e § 1 stress (IRB T
v dmre v = OO0k 0 % b2 B s i > pS3 4 ¢ % T % T antiapoptotic
factor £12 I5> 4o Bel-2 2o dopt — %0 B B tm5e chTR 3 2 At apoptotic
ML A Mmie 4 TR L NER S e Fl ] § R e st S
apoptosis ° 3 *t & p53 & it %‘ RIS R A e F iR R
apoptosis B ZE AR { 5 i i @ T 4o {l g Fl#cehfA g ~ e cfdsE ~ DNA
i TR R E Y 4 Pl et pS3 2 F R £®o e m
#h A ie Sp Hp i b 2 5148 apoptosis > U B AR %ﬁ U Fr Ry P2 g
oo #frle GG R G T RN 0§ e OpS3 R LR E D
TR -0 P53 A R ehm e RO
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7 # A_cell cycle arrest 2 §_apoptosis> B ¥ 4p B Fl#Hicde p21-~Bax»
Bcl-2 fr Fas & e 00 2 H 27 pS3 cfd fa M A @ o mpt s i g
PR EF LR PIES A 67}@% fenfmPe k> p53 & F ~ ER £ 3 en
MCEF-7 4= p53 % % ¢ Hep ~ ER # % 3.7 MDA-MB-231 cell line » # %
Bardbmed FEDORCURFIPES DR LS E
p53-dependent 2 pS53-independent 32 fS 0 F B—*»”‘ F R auE 2 I H U
Wi -

B A2 2 H A 5 - A h FuRiEthaud 2 mdr ik
moe H 4 5 F 2} sckrdlik A A o am%#kﬁﬁﬁ*%ﬁﬁﬁx@
) e jw»,;f(,,ﬁf:, P SR A KELER: el gk A gL mre = & e
FH B EE R D PIAHES SRR e drd H RS o e
2 WEFT S 0 3ER %M 1Y A A % p53 - p21 -~ cyclins ~ Fas/Fas ligand o
Bcl-2 family 82 58 > 32 = H % B endigt fpid IS o 5 {8 P2 nude mice (in

vivo) 17 Npg 2 oA invivo B ARG o
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R R

- ~ B B R A2 Kk
(- ) FTCERFTF (2 RE)
Po# 25g~ F 4p 4g -~ B 2.5g ~ LT 2.5~ L 2.5g >
4 1.5g~ x A 15g~ s 1.5g~ % lg-% % 4g~ BT 1.5g~
S L5g s et 25g EFE 1gs H E L5g~ #ER 25g o
o lg
(=) % Fpmd (FATE)
WA Sg~ AR 4gs N 3g e b B 3gs R AR 3g~ A R 28
T E2e A F 15g LA 15gH K g
Z ~igsnY B3R 4G

-2 B w (200g) 0 A EH - N Aok E A E - ] PR TS B
Jo ot ER =Y EEZ I pit 0 KRRIRMEE T 2 AN
JoEAF oA F T R REE 0 A F T
%t -

=~ BRY ES RS CRLLFBEFST
(- )wme s %
A BE 5 R wPe MCF-7 4 A 557 g a2 e IMR-90 32 % %
DMEM #£2 % ;% ¢ > MDA-MB-231 RB|3: %> RPMI 1640 32 % %
¢ o # % 10%# x5 (Fetal calf serum ) # Z 100units/ml penicillin
G~ IOOMg/ml streptomycin §- 0.25ug/ml amphotencm B> % &
37Cb%5%cozmi*%%aF\°"’“%Q#€'“” ?ﬁwpn ""FE:'
Axr%¥E kL% (confluent) if w32 % (subculture) o F
SRMALF B D o U n IR ECEE wmre e B P (TA
7 -
(2 ) fmoe 5 3 yrf) 157 A 45
XTT { sodium3’-[1-(phenylamino-carbonyl) -3.4-tetrazolium]
-bis (4-methoxy-6-nitro) benzene sulfonic acid hydrate } = ;2 | R
A mre o AR o g iEF (dehydrogenase) » ¥ Hew
4 # (tetrazolium salt) :BR F BA 4 - Kia M~ &3 # =
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¢ ¥ & eh Formazan 2. 3 % o & jeJd® 'm e #-2_ 83t 96Well p ¢ {7
& - Well B % 10x10° i v > 2012 % §a 32 % 24 /) PF1S & 3701
»FTenEE &R O0ul TAe » A ek R hZES 10ul o Arid * 2 B e
BB % 300, 150,50 & 25pg/ml e #i2k F P Y A 15 5 B 4e
50ul &7 XTT labeling mixture #-=* B well b o x % 3t 37°C & 5%
COerss % PB4 3 6/ PF > L& 492nm 2 690nm ;B2
& =214 (optical density, O.D.) @ F& & “r50 Fr4] 50% (ICs)
Splmre 2 L2 ER o
(2) m%e P & 47

W1l B Fe R G Him e B 1) B Ax10° (B amie 39 5 drEL 0 1Y

PBS "F #e— =k o A > 300ul (A PBS v £ Bmie ke g 140 B ot
» 700ul i $FH K B Riwre 0 RS E 4T T 30 A 4o #iw

T E TR A (S 0 e 3 ,f ik o 3o~ 70.5% Triton ~ 0.05%
RNase 2. PBS *t 37°C T ig* 1 /] FF > £ 4 » % 50ug/ml PI
(Propidium iodide)z. PBS *+ 4°C %:j’g‘_ 153 30 & 48 - gprw 3 “,%
e ‘)?"‘}.’32 e x 500ul PBS» @ fme gt 2 P g i ve ik (flow
cytometry ) A 37 °

(z) %% &= (apoptosis) 4 #7
‘W ie r B e B IR 15 0 14 trypsin (R jE BT fmg o XY
Annexin V/IPL £ 7 &£ 4 ¢ > £ 12 flow cytometry 4 4572 °
W e 1B e e SRR {6 0 14 trypsin e R BT fmfe 5 T 1Y
TUNELKkit i& (= & % ¢ > £ 12 flow cytometry 4 $72_ o

(I ) & 4 ¥t p53 ~ p21 ~ Fas ~ Fas ligand protein 2. §2 58P 2_

#-lmre 55 10mmdish ¢ > Fiwre £ 3 7-8 4 H & &BPF > 1Y
P kR X PIES AR o TR IXI0° himE
#-2_J& %> resuspension buffer (20mM Tris ~ 0.5mM EDTA ~ 1%
NP40~0.5% sodium deoxycholate~0.05% SDS~1mM PMSF~1 g/ml
Aprotinin ~ 2pug/ml Leupetin) » *t 3% % 7k 30 4 48 > dw (5B~ F
Aok WL e XB o ¥ L coated F 44 #F p53 ~ p21 ~ Fas
Fas ligand 3-v ¥ kFhl cn96well 4% % — B well » 4c » 100ul
peroxidase-labled detection antibodies ™4 % lysis buffer i % 1§
w72 5B~ 100ul > & 3T R T 2 /) pFiS > 14 washing buffer iF-i%
3 =t » £ 4c » 100ul substrate solution I =+ B well ¥ » 3> % 8 T &
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Z ¢ F & 10-30 A 48 o £ 15 40 » 100pl stop solution % b & & » &
2 ELISA reader (450nm) T_& 4 47 °

(+ ) % # 447 soluble Fas Ligand 18 58

#-lomre 8% 10mmdish ¢ > Fiwfe £ 1 7-8 4 H & &BPF > 1Y
PR ERZ X PIEH R R I TER b r e B )
Fiv 100ul 3 % & coated § 4 #f Fas ligand 3-v ¥ Ryt o
96well % e[ 34 ¢ > Ef“i,}i" ¥ % 3 | P> 4 washing buffer
Fe3 &t 0 # - well 4 » 100pl detector antibody ** % /£ T ¥
- -] P> 12 washing buffer ji% 3 =t » £ 4 » 100ul streptavidin-
linked horseradish peroxidase (SA-HRP) conjugated antibodies T *
B well ¥ > > ZE T F & 30 4~ 43 o B (s 14 washing buffer {2
L A ‘}%"?%o N F R TIPS lOOp,tl substrate solution ** &5 ¥ * &
30 & 4&fs 12 100ul stop solution *# ik & J& » I 2 ELISA reader
(450nm) TT_E 47 °

(=) % %> Bcl-2 protein ~ MAKPs ~ p27 ~ cyclins ~ cdks =732
fﬁ_fg

B
1. im%e 35§ 5 Rl 2
fe ¥ 0.1lmg/ml :7 BSA (Bovine serum albumin)’ %5 & Well
P E[Aer 06121824 ~30~36~42ul 7 BSA s » £
dv o~ 240 ~ 234 ~ 228 ~ 222~ 216 ~ 210 ~ 204 ~ 198ul 13 3+
koo Bt Ak Well ® 4e » Dye reagent blue » > B # % 54
4750k £ 595nm ¢ ELISAreader ~ 47 i 0~2-4~6~8 ~
10 ~ 12 ~ 14pg/ml B 5 o FPHEE G K715 0 B4~ 20l
e FPe o Fo4e o~ 238ul 2 #F -k 2 60ul Dye reagent
solution > ** F J§ 1% 5 4 4& > 11 ELISA reader (592nm) %_
17 °

2.SDS-PAGE & i 2 i i

#-lmPe BeT oo 12k PBS R =0 {8 0 2 T4~ Lysis buffer
(0.32M sucrose ~ 20mM Tris-HCI ~ pH7.5 ~ 2mM EDTA ~ 5SmM
EGTA ~ 50pg/ml Leupeptin ~ 02mM PMSF -~ 0.1% o-
Mercaptoethanol) > * 42§ & & A% (sonicator ) #-‘m e I it >
£ 04 800g  HCHLS 1S4 400 BIF L iR 5 e T 0 ke
B amRE R o ¥ -lmPe R 4e ~ 7 1% NP-40 2. Lysis buffer
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6 KRG R RBPEBFTL > BITKSFBIETT o @k
B2~ 50-100ug 4v » & Sample buffer (0.5M Tris-HCI ~ pH6.8 -
Glycerol ~ 10% SDS ~ 2-a-Mercaptoethanol ~ 0.05% Bromophenol
blue)2 10% a-Mercaptoethanol & 4c 4% 100°C > 5 ~ 48 > £ & A
2B & Well ¥ o#-7 B % 4 66 R4FiEF T 4 & SDS-PAGE
¥ ehig s 1) SDS-PAGE 8 RI B H-7 &

.SDS-PAGE } 2 §-v ' ## 3| PVDF membrane

PVDF membrane % /= /# = Transfer buffer (20mM
Tris-base ~ Glycin ~ 0.1% SDS ~ 10% Methanol )p & * o #-
SDS-PAGE % BE PVDF + » ¥ AH 7 2425k 3 mm
Filter paper > & = @2 " = P55 | (sandwitch) % gk o &= p
iv  (sandwitch) % & % *% Transfer buffer » - % /i3 2 & 53
M 3R s Rispd o

.@ > Bhi## (Western blotting )

PVDF membrane 4t » if £ Blocking buffer [ 5%7% 75473t
TBS-T (20mM Tris-base ~ 137 mM Sodium chloride ~ Hydrochloric
acid ~ 0.1% Tween-20)p ] »* 4°C ™ i& = Blocking — & » 2_ {4 14
Washing buffer (TBS-T)i % 30 ~ 45 (5 2456 =X ) > 2R1{s 4
» #-f# 4% o Primary antibody 35 3 % # % PVDF membrane } i%
LA 0 2= R - R Washlng buffer #F % 30 445 - £ #
Secondary antibody % ¥ & it ik & >3 %] & PVDF membrane

FPERL PR BRSRE Washmg buffer £ 30 4 45 > £ 4¢ »
Detection buffer 1 4 48 > Fe 528 B &~ # ¥ = = o Primary
abtibody % #w Bcl-2 protein 2 #7148 o

(~ )nude mice (in vivo) s 71w

ot
1000mg/kg %"{’?ﬁjﬁg"" » ] p%\r}s:{ B A% e
TR REER L 2 ERME RS BN ER

#- breast cancer cells # > nude mice # I8 T &

P STIT IR E ) R o F e foprdle s 158
4
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d 3 v proapoptotic Bel-2-Bax {- Bak 174 3@ & ‘"8 §f = proapoptosis
SRR R

ek R k- R LR o
cytochromec d R REEE T e o Tt o ;ﬁd 2 A LR ek ]

BieLfl*r LR SRS «?JJ%' *F 33 ok SR8 e cytochrome ¢ &
FhR w7 H;fﬁ B2 cytochrome ¢ 3 effa) o %% 3
R0 3% 4 & MCF-7 & £ MDA-MB-231 ‘m* » & 200pg/ml §c76
BB 12 FeniT R {8 T OB IR R Y cytochrome ¢ (1% £
Moo Ap¥Fen s e B P ORIF R cytochrome ¢ o F]yt di E A o0
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MDA-MB-231 ¥ § 3 4c p21/WAF1 hE o 2 | TR R X
MCF-7 1p53 % 8 » F) 48 S0 53 238 $20 p2I/WAF1 4 7 £
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