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Shihu is a Chinese medicine used as a Yin tonic to nourish the stomach,
to promote the production of body fluid, and to reduce fever. In this study,
water extract of Shihu was analyzed for its effects on the regulation of
proliferation, cell cycle progression and apoptoss in human breast cancer
cel line, MDA-MB-231. Thirty milligram per milliliter of water extract
of Shihu (30 mg/mL) was prepared as the stock solution. Cultured cancer
cells were treated with different concentrations O, 18.75 , 37.5, 75, 150
and 300 pg/mL) of Shihu water extract for different times (12, 24, 36 and
48 hr). Treatment of MDA-MB-231 cells with water extract of Shihu 150
and 300 pg/mL  for 24 or 48 hr inhibited the proliferation of human
breast cancer cells. Flow cytometric analysis for the DNA content in
Shihu-treated cells indicated that following Shihu (300 pg/mL) treatment
for 24 hr , the cdl cycle distribution in the Gy/G; phase decreased; 60.02
vs. 31.30 concomitant with an increase in céells in the G,/M; 18.45

vs. 44 | for control vs. Shihu, respectively.  Immunoblot analysis of the
levels of cyclin B1, cyclin-dependent kinases (Cdkl), and p2l in the
MDA-MB-231 cells treated with Shihu water extract (300 ug/mL) for 24
hr showed that expressions of cyclin B1, cyclin-dependent kinases (Cdk1),
and p2l increased 2.82 fold, 1.42 fold, and 2.53 fold, respectively,
comparing to the control group. The increase of the level of p21 may be
one of the mgor factors for Shihu water extract to cause G,/M arrest in
the examined cells. Flow cytometric assays and DNA fragmentation gel

electrophoresis both confirmed that Shihu water extract induced apoptosis
in MDA-MB-231 cells. Incdl treated with Shihu 300 pg/mL  for 36 hr,
the level of Bax increased 1.80 fold, comparing to the control group. The
levels of Caspase-3 and Caspase9 in cells treated with 300 pg/mL of



Shihu for 36 hr were increased by 1.11 fold and 1.80 fold, respectively,
comparing to the cdls treated with 75 pg/mL of Shihu for 36 hr. Results
in this study demonstrate that Shihu inhibited the proliferation of cancer
cells, causad G2/M arrest, and induced apoptosis. Thus, Shihu is
promising as an important cell cycle bloker and is important for further

evaluation for its gpplication as a cancer chemopreventive agent.
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[1]. MEM Medium ( GIBCO)

[2]. Fetal Bovine serum ( GIBCO)

[3]. Penicillin-Streptomycin ( GIBCO)
[4]. L -glutamine ( GIBCO)

[5]. Dimethyl Sulfoxide (DM SO; Sigma)

[6]. Trypan blue ( Sigma)

[7]. Disodium hydrogen phosphate (Na,HPO,; Merck)
[8]. Sodium chloride (NaCl; Merck)

[9]. Potassium dihydrogen phosphate (KH,PO,; Merck)
[10]. Potassium chloride (KCl; Merck)

[11]. Aloe-emodin ( Sigma)

[12]. PI (Propidium iodide Sigma)
[13]. MTT (3-[4,5-Dimethylthiazol-2-yl]-2,5-diphenyl-terazolium
bromide; Sigma)



[14]. RNase A (Ribonuclease A; CLONTECH)
[15]. Triton X-100 ( Sigma)
[16]. Ethanal ( TEDIA)

[17]. APS (Ammonium persulfate; Amresco).
[18]. Acrylamide/Bis 40% solution (ACRYL/BIS™ 29:1;

Amresco)
[19]. Bovine serum abumin (BSA; Merck)
[20]. Glycine ( Amresco)
[21]. Methanol (  TEDIA)
[22]. formaldehyde ( Merck)
[23]. ECL kit (Enhanced chemiluminescent kit Amersham)
[24]. Gel CodeR commassie blue ( PIERCE)
[25]. Glyeral ( Scharlau)
[26]. Hydrochloric acid ( Merck)
[27]. Protein assay-Dye reagent concentrate ( Bio-Rad)
[28]. Protein maker ( Femantas)
[29]. SDS (Sodium dodecyl sulfate; Amresco)

[30]. TEMED (N,N,N’,N’ -Tetramethyl-ethylenediamine;
Amresco)

[31]. Tris (Tris(hydroxymethly)-aminomethane; Amresco)



[32]. Tween 20 ( Amresco)

[33]. ( )
[34]. ( Kodak)
[35]. ( Kodak)

[36]. BioMax Him ( Kodak)

[37]. 10X Blueluice (G4 loading buffer; Invitrogen)

[38]. Agarosel| ( Amresco)

[39]. (G-NOME DNA KIT; Bio101 Inc)

[40]. (PRO-PREP protein extraction solution;
INtRON Biotechnology)

[41]. 5X TBE buffer ( Amresco)
[42]. 10X SDS-PAGE running buffer (TG-SDS buffer;

Amresco)
[43]. 4X Protein loading dye ( Amresco)

[44]. TE buffer ( Amresco)

[45]. (HL-60:Acute Promyelocytic leukemia
cell ling )
[45].
(@). anti-Cyclin A (#05-374; Upstate)

(b). anti-Cyclin B1 (#05-373; Upstate)



(c). anti-cdk1/cdc2 (#06-923; Upstate)

(d). anti-cdk?2 (#05-596; Upstate)

(e). anti-actin (MAB1501; Chemicon)

(f). anti-p27<'"* (MS-256-P0; NeoMarkers)

(g). anti-p21"*™ (MS-891-P0; NeoMarkers)

(h). anti-caspase-8 RB-1200-P0; NeoMarkers

(i). anti-caspase-9 RB-1205-P0; NeoMarkers

(j). anti-caspase-3 RB-1197-PQ; NeoMarkers
[46].

(a). goat anti-mouse 1gG (HRP) horseradish peroxidase
conjugated antibody (AP124P; Chemicon)

(b). goat anti-rabbit 1gG (HRP) horseradish peroxidase
conjugated antibody ( Chemicon)

(¢). goat anti-mouse 1gG (FITC) fluorescein 5-isothiocyanate
conjugated antibody ( Chemicon)



[4].
[2].
[3].
[4].
[5].
[6].

Olympus)
[71. (  TPP)
[8]. ( Beckman)
[9]. Dispensor ( TPP)
[10]. ( )
[11]. Pipetment ( Costar)
[12]. ( Lab-Ling
[13]. (anthos 2020 Anthos L abtec,
Australia)
[14]. (GR-200; A&D)
[15]. ( Minipore)
[16]. (Modd 110001; Boekel)

[17].

( Lian Shen)

( Nuaire)

( FALCON)

( FALCON)
(Haemocytometer; Boeco)

(phase-contrast microscope;

( Amersham)



[18]. (C831, Consort)
[19]. PVDF membrane ( Minipore)

[20]. Mini-3D Shaker ( Boeco)

[21]. SDS-PAGE ( Bio-Rad)

[22]. Transfer Cell Blot ( Bio-Rad)

[23]. (Flow cytometry; Becton Dickinson)
[24]. DNA ( Mupid-2)

[25]. ( Labnet)



509 750 mL 4 750

mL
MD-318/628 90 min 750 mL
50 mL -80
3.1
0.045¢g 15mL DMSO
stock solution stock solution
30 mg/mL 125 25 5 10 20mL 18.75
375 75 150 300 ng/mL 12 (12 well plate)
10 cm dish

DNA fragmentation electrophoresis analysis

Reverse-transcription polymerase chain reaction, RT-PCR
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1x1¢ 5x10°
cellgmL 1 mL/vid
4 10 ? -20 30 ? -8

16 18 ?

MDA-MB-231
36-60
70 ethanol 10

70%

human breast cancer, MDA-MB-231
Food Industry Research and Development Institute
MEM Modified Eagle Medium 10 fetal caf serum 2 mM
L-glutamine 100 pg/mL of streptomycin 100 units/mL of penicillin
37 5 CO, Trypan blue
Hemocytometer
2x10° 5x10°

cells'mL
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+ x 100
stock solution 30 mg/mL DM SO

20uL DMSO  2mL

2x 10° 4x 10 cdlgmL

1x10°
cellsmL 2mL  2x10°cdls 12
37 5 CO, Incubator
0.045¢ 1.5mL DMSO stock solution

125 25 5 10 20u 12
1875 375 75 150 300ug/mL 12

34 24 48



C C C C
18.75| 18.75 | 18.75 | 18.75
375| 375 | 375 | 375
34 12
15mL
medium
31
1mL ?
PBS
PBS
5
32
20 35 nmL/min

75 75 75 75
150 | 150 | 150 | 150
300 | 300 | 300 | 300
2mL PBS
PBS
2mL PBS
1500 rpm 5 min
2mL PBS
1500 rpm  5min
450 550 pL



31 1 1X phosphate buffer saline, PBS,

pH=7.4
(9
NaCl 8.0
KCl 0.2
Na,HPO, 1.44
KH,PO, 0.24

DDW 1000 mL

3.2 Pl propidiumiodide <an

(ml)
Propidiumiodide (PI) 0.4 mg/d 2 mg/dl 5
Triton 1% 5% 5
RNaseA 0.1 mg/mL 2 mg/mL 1.25
1X PBS - - 13.75
25 mL
*RNase A 70 20

*M gan 4




2mL  2x 10°cdls

37 5 CO,

12 37

12 24 36 48

2mL  2x 10°cdls
37 5 CO,
0-300 nymL 12

24 48

medium

1 mL ?

PBS PBS

MDA-MB-231

12
300 ng/mL

5 CO,

MDA-MB-231

12

37 5 CO,

15 mL 2mL PBS
PBS
2 mL

1500 rpm 5min



2mL PBS
PBS 1500 rpm 5min
70 4
"SHAKE 3’

-20

1500 rpm 5
2mL  PBS
500 ML Pl gain (

) 30 1mL pipette 15nmL

(Flow cytometry; FACS) Modfit LT?

81



2mL  2x 10°cdls 12

37 5 CO,

0-300 ny/mL 12 37 5 CO,

36
12 15mL
1500rpm 5
2mL/wdl  PBS 1500rpm 5
4 70
( "SHAKE3Z’ )
-20

(1500rpm 5 )
2mL  PBS
500m. Pl gan
30 FACS
1mL pipette 15mL

FACS



Fow cytometry; FACS 300

12000 Cell Quest®
2mL  5x10°cdls 10cm 37
5 CO,
0-300 my/mL 10cm 37 5 CO,
36
36 DNA KIT G-NOME
BIO101 Inc. DNA 15mL
PBS 1.85 mL Cdl Suspension Solution
50 mL RNase Mix.
100 nL Cdl Lyss/Denaturing Solution 55
30 25 L Protease Mix. 55
0 500 mL Sdt-Out Mixture
2mL 10 15000 rpm
10 15 mL 2 mL TE-buffer

8mL 100 ethanol



DNA 1500rmpm
10 15mL
15 mL pellet DNA

50 mL TE buffer DNA

DNA 10 DNA loading dye loading 2
agarose lgagarose 50mL 0.5X TBE buffer 10 nL Eithidium

bromide uv

Rever se-transcription polymerase

chain reaction, RT-PCR

total RNA
12mL  5x10°cdls 10 cm 37
5 CO, 6-7
0-300 ng/mL 10cm
RNeasy? Mini kit(50)
QIAGEN Inc. Cat. No. 74104 tota RNA 600 L
Buffer RLT (lysisbuffer)  2-mercaptoethanol 50 mL

30 700nL 70 ethanol pipette

pipette ( ) sancdumn



13000 rpm 30 sec 0mL
700 mL Buffer RW1( wash buffer)
collection tube 500 m_ Buffer RPE( wash buffer)
collection tube 500 L Buffer RPE
13000 rpm 2min collection tube
30 mL RNAase free water 10 min

(tota RNA) total RNA  -20

total RNA
200 L blank 2 nL totd RNA 198 nL
260 nm O.D 004

RT-PCR Total RNA

total RNA ng/nL = O.D260 x 40 ng/n’L X
10.D 40ng/m_ mL 1ngRNA OD 0.025
total RNA 1500 ng
cDNA

DEPC-H,O  total RNA total RNA

tip



2L 1mL dNTP,
1 mi_ oligo(dT)yg primer Bio-Rad iCycler 5min 7 L

4L 5 X Firg strand Buffer 2L DTT  1nL dd H,O

Bio-Rad iCycler 42 2min 1 m_ RNAaseH Bio-Rad
ICycler 42 50 mn 70 15 min cDNA

38.1nL dd H,O

2mL cDNA  9.9mL 10 mM dNTP 10 X PCR

Buffer 50 mM MgClL reverse/forward primers and tag DNA Polymerase
1mb 5nmL 15mL 1nl/1mi  04nL
Bio-Rad iCycler 35 cyclescycle
0.5 min, %4 denaturation
0.5 min, 55 annedling

1min, 72 extenson

Agarose gel eectrophoresis 17 mL cDNA 2nL
10 DNA loading dye 1.5 agarose 0.75gagarose 50
mL 0.5X TBE buffer EtBr Eithidium bromide

uv



3.3 PCR primer

Gene Primers ( b p) References
Actin Fw 5 -GGCGACGAGGCCCAGA-3 353 80
Rv 5 -CGATTTCCCGCTCGGC-3
CydinB  my 5 -AAGGCGAAGATCAACATGGC-3 720 81
Rv 5 -AGTCACCAATTTCTGGAGGG-3
CycinDl Ry 5 - GAGACCATCCCCCCTGACGGC-3 49
Rv 5 - TCTTCCTCCTCCTCGGCGGGC-3
CDK1 Ry 5 -TTTTCAGAGCTTTGGGCACT-3 142
Rv 5 -AAATCCAAGCCATTTTCATCC-3
p21 Fw 5 -AGTGGACAGCGAGCAGTGA-3 380
Rv 5 -TAGAAATCTGTCATGCTGGTCTG-3 82
Wee-l gy 5-ACTGATAGAATCCAGTTTGC-3 321
Rv 5 -ATGCAATGCCTACAAAGTGC-3
cdc25c Fy 5 -GCAGCCTTGAGTTGCATAGAG-3 131
Rv 5 -GACAACGCTCTTGCATAGCC-3
Chk1 Fw 5 -GCATTGTTTTGGAGCTGGTT-3 130
Rv 5 -AGAACTGGCCACGCAGTC-3
caspase 3 Fy 5 -CTAAGCCATGGTGATGAAGGG-3
Rv 5 -CTGCAAAGGGACTGGATGAAC-3
caspase9 Ry 5 -AGCTCTTCTTCATCCAGG-3
Rv 5 -CCCCCAGCCTCATGAAGTT-3
Bcl-2 Fw 5 -CTGTTTGATTTCTCCTGGCTGT-3 389
Rv 5 -TGCACCTGACGCCCTTCAC-3
Bax Fw 5 -ACAAAGATGGTCACGGTCTGCC-3  517/560
Rv 5 -ACCAAGAAGCTGAGCGAGTGTC-3




MDA-MB-231

(Western Blotting)

2mL  5x 10°cdls 10 cm 37
5 CO, 300 mg/mL
0-300nymL 12 37 5 CO,
12 24 36 48
15mL
1500 rpm 5
2 mL/wdls PBS 1500 rpm 5

200mL  Lysishuffer

4 13000 rpm 10

Bovine serum dbumin; BSA

ELISA reader 0O.D 590 nm



3.4 protein
34
mymb)- Vo | 5 | 10| 15 | 20 | 25
DDW (ni.) 800 | 750 | 700 | 650 | 600 | 550
0.1 mg/ml BSA (niL.) 0 50 100 | 150 | 200 | 250
Bradford 200 m_
1000 ni
5mL 795 mL 200 mL
Bradford 5min y
? X
SDS-PAGE
3.5
35
(10% Separation (5% Stacking gel)
gel)

DDW 475mL| 95mL | 3.04mL | 6.08 mL
1.5M Tris (pH8.8) 25mL| 5.0mL - -
0.5M Tris (pH6.8) - - 1.25mL | 2.5mL

10% SDS 100 | 200 mL 50nt | 100 niL

40% Acrylamide/Bis (29:1) 25mL| 50mL | 610nL | 1.22mL
10% Ammonium persulfate (APS) | 50 ni. | 100 niL 50nL | 100 nL
TEMED 10 m 20 L 6 nL 12nL




1-butanol 0
min comb 30min
running buffer
3.8 running buffer 4 X sample
buffer 5min 4 X sample buffer
30sec 5m.maker sample
100V,30min 120V,30min 150V, 30 min
(Western Blotting)
Transfer buffer 3M
SDS-PAGE od  PVDF 3M
3.5
100V 300mA 2
3.9
3M 5 0.1 PBSTween

1 blocking 0.1 PBSTween



3.10 5 3 2 mL
1:1000
overnight 0.1 PBSTween
2mL 1:5000

0.1 PBSTween 5

3M

PVDF

SDS-PAGE G¢

3M

3.5

ECL

Hyperfilm

30 30

digital science 1D

(-)

Cassette

Kodak



3.6 1.5M Tris(pH8.0)

(9)

Tris 18.16
DDW 100 mL
3.7 0.5M Tris(pH6.6)
(9
Tris 6.0
DDW 100 mL
38 running buffer
(9
Tris 6
Glycine 28.8
SDS 2
DDW 2000 mL
3.9 transfer buffer
(9
Tris 12.1
Glycine 72
100% M ethanol 750 mL
DDW 5000 mL
Tns  Glydre 4000 mL 750 mL
100% 5000 mL
310 0.1 PBSTween PBST
(9
NaCl 8.0
KCl 0.2
Na,HPO, 1.44
KH,PO, 0.24
Tween 20 1

DDW

1000 mL




S0g

4.1

4.1

1.2561

2.5




MDA-MB-231

2mL MDA-MB-231 2x 10°cdls

12 37 5 CO,
0-300ng/mL
2x 10 cdls 12 37 5 CO,

24 48
0-300 ny/mL 24 48
41  41(9 24
150-300 mg/mL
4.1(b) 48

150-300 myimL



MDA-MB-231

2mL MDA-MB-231 2x 10°cdls
12 37 5 CO,
0-300ng/mL
2x 10 cdls 12 37 5 CO,
24 48
4.2 42(3) 24
150-300 mg/mL 4.2 (b)
48

150-300 ny/mL



4.3

300 ng/mL

MDA-MB-231

12

24 36 48

MDA-MB-231

12-48



MDA-MB-231

24
stock solution 30 mg/mL 125 25
5 10 20nL/wdl 1875 375 75 150 300
Hg/mL 12 37 5 CO
24
4.4 4.2 4.5 4.4
0-300 my/mL 24
150 my/mL
300 my/mL G./M phasearrest  apoptosis 4.2
0-300 ngymL 24
GG, S GM
150 mymL 300 nymL
G,-M 27 33 13

14 20 Apoptosis 8 16 0



48

stock solution 30 mg/mL 125 25
5 10 20nL/wdl 1875 375 75 150 300
Hg/mL 12 37 5 CO,
43

4.6 4.3 4.7 4.6

0-300 my/mL 48
150 my/mL
300 my/mL G./M phasearrest  apoptosis 4.3
0-300 ny/mL 48
GG, S GM
150 mymL 300 nymL
G,-M 28 25 17

11 8 Apoptosis 9 17 0



stock solution 30 mg/mL 20 mL/well
300 pg/mL 12 37 5 CO,

12 24 36 48

4.8 4.8
12 G,/M phase arrest G,/M 44
25 19 24
G/M 47 18 29
36 G,/M 23 18 48
G/M 26 2 24 6 48

apoptosis 9 13 7



300 pg/mL 37 5 CO,
12-48

Sub-G, Apoptotic nuclei 24 6 48

4.9

DNA



DNA

DNA

180-200 bp DNA

5 CO; 36
150 300ngmL

DNA

DNA

180-200bp

4.10



chainreaction, RT-PCR

Apoptosis

Cyclin B mRNA
300 pg/mL
CO,
total RNA
411
12 24 36 48
3

1.32

Cdk1l mRNA
300 pg/mL
CO,
total RNA RT-PCR
4,12
24 36 48

3 1

RT-PCR

Rever se-transcription polymerase

Cydin Cdk

10cmdish 37 5
36 12 24
CydinBmRNA
300 pg/mL

Cyclin B mRNA

1 095 096 1.02

10cmdish 37 5
36 12 24
Cdk1l mRNA
300 pg/mL 12
Cdk1l mRNA

086 0.75 045 052



Wee 1 mRNA

300 pg/mL 10cmdish 37 5
CO; 3 6 12 24
total RNA RT-PCR Weel mRNA
4.13 300 pg/mL 12 24
36 48 WeelmRNA
1 15 091 014 018
Chk1l mRNA
300 pg/mL 10cmdish 37
CO, 36 12 24
total RNA RT-PCR Chk1 mRNA
4.14 300 pg/mL 12
24 36 48 Chk1l mRNA
3 1 034 084 075 081
p21 MRNA
300 pg/mL 10cmdish 37
CO, 36 12 24

total RNA RT-PCR P21 mMRNA



4.15

24 36 48

Caspase-3 mRNA
300 pg/mL
CO,
total RNA RT-PCR
4.16

12 24 36 48

124 130

caspase-8 mRNA
300 pg/mL
CO,
total RNA RT-PCR
417

12 24 36 48

300 pg/mL 12
p21 mMRNA

125 129 09 0.78

10 cmdish 37
36 12 24
Caspasa-3 mRNA
300 pg/mL

Cagpase-3mRNA

1 123 127

10cmdish 37
36 12 24
Caspase-8 mRNA
300 pg/mL
Cagpase8mRNA

1 126 113



095 158

Caspase-9 mRNA
300 pg/mL 10cmdish 37
CO, 36 12 24
total RNA RT-PCR Caspase9
4.18 300 pg/mL 12 24
36 48 Cagpase9 3

1 086 140 163 225



0 1875 375 75 150 300 ug/mL

10cm 37 5 CO, 24
G2/M

24 cydinB1

4.19
Cakl 24
420
24 Cdc25¢
421 Weel 150 300 pg/mL
4.22

cyclin-dependent kinase inhibitor CDKI

24 p21

4.23



Bcl-2 Bax

24
proten Bcl-2 424
4.26
24 36 proapoptotic protein  Bax
425 4.27
Caspase3 Caspase9
36
caspase-9 75-300pg/mL

antipoptosis

36

428 4.29

Bcd-2



Henry Lai

MDA-MB-231

85
MDA-MB-231
Ksez 19-23

1994

86

HL-60

2001

FDA



039 156 313 6.25mg/mL 0.39 156
3.13 mg/mL 6.25 mg/mL DNA
fragmentation
18.75
375 75 150 300 pg/mL
300 pg/mL G,/M arrest
MDA-MB-231
42 (d 24
150-300 nmg/mL
4.2 (b) 48
150-300 ng/mL
300
gy/m 24
4.3
MDA-MB-231
4447 0-300ngimL



24 48

150 ng/mL 300 ng/mL G,/M
phasearrest  gpoptoss 300 my/mL 12
24 36 48 4.8
12 24 G,/M phasearrest 36 48 G,/M
36
300 ng/mL
36 DNA 36
DNA
G/M
phasearrest 300
my/mL 36 12 24
G./M cyclin  CDK  gpoptosis Cyclin
B1 mRNA 12 24
411 CdklmRNA 6 24
412 WeelmRNA 3 6

12 413 Chk1ImRNA



6 12 24
414 p21 mRNA 3 24
415 Caspase3d Caspase-8 Caspase-9mRNA

24 4.16-18



Henry Lai

MDA-MB-231

85
MDA-MB-231
Ksez 19-23

86

1994

HL-60

FDA



039 156 313 6.25mg/mL 0.39 156
3.13 mg/mL 6.25 mg/mL DNA
fragmentation
18.75
375 75 150 300 pg/mL
300 pg/mL G,/M arrest
MDA-MB-231
42 (d 24
150-300 nmg/mL
4.2 (b) 48
150-300 ng/mL
300
gy/m 24
4.3
MDA-MB-231
4447 0-300ngimL



24 48

150 ng/mL 300 ng/mL G,/M
phasearrest  gpoptoss 300 my/mL 12
24 36 48 4.8
12 24 G,/M phasearrest 36 48 G,/M
36
300 ng/mL
36 DNA 36
DNA
G,/M
phase arrest 300
my/mL 36 12 24
G./M cyclin  CDK  gpoptosis Cyclin
B1 mRNA 12 24
411 Cdkl mRNA 6 24
412 Wee 1 mRNA 3 6

12 413 Chk1ImRNA



3 6 12 24
414 p21 mRNA 3 24
415 Caspase3 Caspase8 Caspase9 mRNA
24 4.16-18

0 1875 375 75 150 300 pg/mL

24
G,/M phase cyclinB1 Cdkl
4.19-4.20 Cdc25c
4.21 Wee 1l
150 300 pg/mL
4.22 G,/M phase Cdk1 cyclinB1
Cdk1 G,/M phase 87 Cdk1
Thri4  Tyrl5 G,/M
phase G,/M arrest 88-89 cyclinB1 Cdkl
90-94 MDA-MB-231
G,/M phase cyclin Bl Wee 1l Cdk1
Thrl4  Tyrl5 Cdk1 95

Wee 1l



G2/M phase Cdk1

Cdkl
p21WAFl/CI P1
4.23 p2 1WAFVCEIRL
G,/M phase p21 WAFL/CIPL
oydinBl  CDK1 96-99 G,/M

phase arrest 100

24 Bcl-2 Bax

101-102  antipoptosis protein  Bcl-2

4.24  proapoptotic protein  Bax

4.25
Cdk1 103-104 Cdk1
Yiwel 1999 genistein
MDA-MB-231
p53-independent pathway p21 WA F1/CIP1

105



WAFL/CIPL
1

p2

36 Bcl-2 Bax Caspase3 Caspase9
Bcl-2 426 Bax
4.27 Caspase-3 Caspase9
75-300 pg/mL
428 4.29
Galvesen 1999 Caspase-3
PARP Poly ADP-ribose polymerase DNA
104 Inhibitor of nuclear
factor-kB( 1kB) a Nuclear factor (NF)-kB
IkBa Caspase-3 NFkB
107-108 Caspase-3
G,/M

Bax Caspase-3



proliferation

cycle apoptosis

MDA-MB-231

(G,/M phase arrest)
cyclin B1 ?  Cdkl
cycdinBl Cdkl
G./M p21
p21

G,/M

(apoptosis) Bax Caspase9

G,/M Bax Caspase9 Caspase3

6.1

G,/M

DNA

Caspase-3

cell



'

Wee-1 f
p21 f

l

\/ Cydin Blcck 1 4
Cytochromec
¢< --------- Apaf-1+ATP i
Caspase-9
¢ GJ/M blockade

Cagpase-3 i

DINA Apoptosis
degradation — > Pop

6.1 Hypothesized Sgnding pathways of Shihu-induced G,/M arrest and apoptosis.
The dash line indicates the pathway, which has not been investigated in the present

study.
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