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HE.BN TR EEH U0126 #F FASURE @Ik MCF-7 AT o FAH . FiE RIRAFEAE
/A 20pmol # 24 .10 wmol U0126 43 MCF-7 %8/t 24 h; b B M4 I3 3 T A0, 7% X s L R e
M MCF-7 a8 41 % 4k, CCK8 sk 4| 4 i3E 78 T 4k, TUNEL 3% Fo i X, 20 i A A 20 J0LJ8 =, 55 i R A4k
B & (Real Time PCR)#= Western blot #i 8 =48% B -F mMRNA #o & & 89 Rk K-F ER 55 F b
# MCF-7 tmfieAart, 3 2 £ 84 U0126 #1:4 MCF-7 it ,S ) 4 i b 7 4K #.90 2 ; MCF-7 28 i R
HEFHEE R U0126 A2 )5 , 3 s h) , LA R AR BUE(P<0.05); 5 3% 5 & 143 MCF-7 % fieAa it
# 2% %15 U0126 B A LI N, Zn B = # w2 % (P<0.05), F 48 A di 8 =393 £ (P<0.05); 5 % %%
A U0126 # 1k 43 MCF-7 #Zmfitaik, %% U0126 B24- 4 7 MCF-7 fmnt, 8 374 B 5 Bcl-2 #9
MRNA 7K B4 (P<0.05), /A =42 3 B F Bax %9 mRNA & -F3 % (P <0.05),ERK1/2.GSK-3 B #= P38 #4 %%
B AL K T Ak (P <0.05), 8 T4 B F Bax £ ik &3 5 (P <0.05), A =# % B F Bcl-2 £ FHik(P<
0.05). it #HEFH U0126 i id A4 Bel-2/Bax # A& ik /K-F A% ERKL/2.GSK-3 3 = P38 &4 A BR LK -F
) MCF-7 2o o3 7t sk amie A o=, BAA MR &0, Bt F5FF U0126 THA A Tk R is 77 SUM Sz,
AAHEZERE L,

TR H B ;U0126; ASUIRSE 20 i kk MCF=T7; 8 = ; 2T AL
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Abstract: Objective To investigate the molecular mechanisms of apoptosis of human breast cancer cell line
MCF-7 induced by baicalein and U0126. Methods The human breast cancer cell line MCF-7 cells were treated by
20 pM baicalein, 10 pM U0126, and 20 wM baicalein combined with 10 uM U0126 respectively. Flow cytometry
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was used to test the changes of MCF-7 cell cycle. CCK8 assay was applied to measure proliferation of MCF-7 cells.
The number of cells was observed under light microscope. Flow cytometry and TUNEL were used to evaluate the
apoptosis of MCF -7 cells. RT-PCR and Western blot were adopted to detect the mRNA and protein levels of
apoptosis-related proteins. Results Compared to the MCF-7 cells stimulated with 20 wM baicalein alone, the ratio of
S phase MCF-7 cells decreased after treatment by baicalein combined with U0126 (P < 0.05). When the MCF-7
cells were treated by different concentrations of baicalein or U0126, the proliferation was inhibited dramatically in a
dose -dependent way (P < 0.05). Compared to the MCF -7 cells treated with baicalein alone, the early and late
apoptotic cells were augmented dramatically when they were treated by both baicalein and U0126 (P < 0.05). When
the MCF-7 cells were treated by baicalein combined with U0126, the level of Bcl-2 decreased (P < 0.05), the level
of Bax greatly increased (P < 0.05), and the phosphorylation levels of ERK1/2, GSK-33 and P38 obviously reduced
(P < 0.05) compared with the cells with single treatment of baicalein or U0126. Conclusions Baicalein and U0126
can dramatically inhibit the proliferation and increase the apoptosis of MCF-7 cells through decreasing the level of
Bcl-2, reducing the phosphorylation levels of ERK1/2, GSK-3B and P38, and increasing the level of Bax. Hence,

baicalein and U0126 can be used to treat breast cancer, both are very important in clinic.
Keywords: baicalein; U0126; human breast cancer cell line MCF-7; apoptosis; molecular mechanism
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U ERK \GSK-3 B I P38 45, X865 5 i i Gk
G AE G YT FUME O L ERKGE AT 3 4 C
HERHEESY T BRI/ G B Ras I H R U9 Raf B4 |
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T AN ML ARG B, T FUIE Y A g s GSK-3 B
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LR figk ; P38 3 [ 5 15 Ak T S S50 20 B v B
A0, B ZR IR I 2 B AR R B A1 T 1A i
PR FH 367 i 00 /855 e e, A AT i 457 B
T3, BCE A ARG B0 A L A e ST /MR
EMER, FN, B REAHREND. &A%
FSEHGE , B TR e (B EAER YT L
FIVEFHENEEE A9, U0126 j& MAPK {5 S % i
SESPERNEI R, AT A A ] 22 BRI 0 1
R, BEA B2 Z A V0126 1] 2 5 VA T IREE 1)
I7R B E A 2 A FLIR S 20Ok MCF-7 YR T
S FHLEIE A REiE— 2B AT .
1 MR ERE
1.1 HRIH
111 ziesk  AZLAME A0k MCF-7 14+ rh =
Bl2EBe A Wik oy B 4 % . AR AR O ) 7E
37°C 5% ALk CO,. % 10%fii 4 IiLi& ) DMEM
BRI REF% , 0.25% 56 25 B AL fE 1R
112 A A RT3 E Sigma A # ,

4R 99%, T4V A T H 3L AR (dimethyl sul-
foxide,DMSO) 1 , fi# £7 & ¥ £ >4 5 000 p. g/L (DMSO
AR L <0.2% ), 4°CHREOGIRAF, i T H 40 A%
I W R AN S G B 5 Mk B . U0126 T F 3%
Alexis 23 A, Trizol 12057 Wy T3¢ [E Invitrogen 23w , 4]
e IR ) T e LR AR ) R R RN D 3
i R0 B0 TN 52K Fermentas /Al . 470 Hi 3K
Wit A EEhRIC, PSR R A BR A #l
S, CCK8ik#| & (Cell Counting Kit-8)I THisk 4
YR A A BT P-P38 B 5w EHL IR I [ 25 [
Cell Signaling A /], P A P-ERKL/2 B oE BEHTIA
W B 3£ E Santa Cruz A ], FRPTAHEREPLIA Bax
W H 25 BD ], BPTA Bel-2 HLraREhiikig A
%[ Calbiochem A #], BTN P-GSK-3B 5%
Uik [ Cell Signaling A 7w, E4i A GAPDH
HoynBEUA A L AR A R . Annexin V/PI
A G T B RAED R RA

113 =2A0E  waldefn T3 E BD A+,
I T 26 [ Leica 2w, HLUKACRIEE B A% 53
Mr 245 W T3 [E Bio-Rad 2\ ], CCK8 & I A Ity T
£ Thermo 23 H] .

1.2 FHix
1.2.1 AR e R4 m B B 20 2L IR 40 i bk

MCF-7 #:/hF 12 fLAk, 4bH5, R4, =R
PBS VE# 2 Yk, JIA 1ml 70%Ti¥ 2B [E 5E 7K
52 RELDERR B, PBS B, A RNase 4 e
J& >4 100 mg/L,37°C/K¥% 30 min, JIA Pl YL i ik &
LA 50 mg/L, 4°CalE gL 8 30 min, IR I
k1 488 nm LT (2GRS I 210 A JRL 301 . 45 SRR 4 e
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i sub-G, 3 .Go/G, 1 .S 1] .G,/M HA4H iy b 3], 5K
WHEA 3K,

1.2.2 CCK8 #mlzmindgza Ol & 4025, it
BN ; Q% 2 MW 3 R &= 96 fLAR T, B
100 w I, i A B4 2 8l U0126, B REA 3 NE A
@7 CHEFFREFE 4 h; DINA 101 CCK8,iR%4T;
5% 4 h, 4= % Formazan; @l 5 450 nm WG .
R RGP A7 5 , R % 4 450 ~ 490 nm, S L
K 600 ~ 650 nm. BEZS AN IR 1. 7EAN 75 4R Y
R FR AN A CCK8, M2 450 nm (W6 B 1 Ry =
FIXTIE 1; 25 (AR 20 FEARN & i A 3 5 R 1l
U0126 AR5 FRIEF A CCKS8, ll5%E 450 nm AYIE
JEAE NS ANTIR 2, — /% OD {HAE 0.1 ~ 2.0 2], 7F
1.0 ZEA73hs o A WOGAE RS, LI A A it 251
CCK8 51 (7 & I MRt 4, 7 12 > ik 2 A4t it 4
SOl R R R ] P AR R DU (R, 2
M B PERR, B (R . XF T [RIRERG 40, B Y
TR A R R

123 mRIHmBE SN mpiks il RH2.
5.10 1 20 o mol #{ %+ 2% 4b P A FL AR 9 40 M #k
MCF-7,24 h J& ARA545E ™ a4 i g it 22 1k

1.2.4 TUNEL 4 nl A = S5,
AR5 PBS Uk 2 3 , 4% PFA %R [# 5 10 min,
3% A AL EUR I 10 min,  J0] PR A AL S
2 9 & 30 min,PBS ¥k 2 3, M 50wl
TUNEL Sz b, ZE iR & EE 60 min,PBS ¥ 3
i, U T A

125 AAX@mie R FHf A= KA
20 mol ¥ X Z HL M 4b BE 20 wmol B K- K A
10w mol U0126 BXAAbHE A FLAREANAENK , 24 h 5,
Annexin V/P1 IR & e, 02X 20 A SOG40 9
TR AR T SCIHRAE e FR 0 G 106 B 13 7™ A A
17, RVZH i Ab B WO AR BT i, PBS ¥ 2 WK, INA
400 | 1 x Binding Buffer B 2400, % A 5wl
Annexin V-FITC, B2, &G E 15 min IIA
10| PI Yoy B4R R 50w g/ml, JRAT, #EG
P 5 min, MR B T A A T
Ko 25 58 5% ] CellQuest 2R A UEAT /0. SCEG B A2
3 K.

1.2.6 5% B 3B Bk R A B T AR K & 8 0 kA
KB NFLIRIE AN AR MCF-7 AbBRJS , il ss

H,PBS ¥k 2 i, ] Trizol 42 B RNA, K H] Thermo
Fermentas 7 ] A= ™ B9 386 7 s i 7] & K1622 3 5
A% cDNA 55—, R FHSCHT SR A Bl S A g
L I Rk KT 51PN F :ERKL/2, 1E
li] : AATCACACGGTAGACACTGAAATGCC, Jiz i) : C
ATCATCCCATCTAAAATGTCCCCTG ; Bax, iF [ii] : CA
TATAACCCCGTCAACGCAG, [ : GCAGCCGCCAC
AAACATAC;Bcl-2, 1E[] : GTCTTCGCTGCGGAGATC
AT, J% |ii] : CATTCCGATATACGCTGGGAC; GSK-3B ,
1E [ : GGCAGCATGAAAGTTAGCAGA, i [i] : GGCG
ACCAGTTCTCCTGAATC;P38, iF |f] : AACATCCTGT
CGTCGCCTTAC, % ] : ACGTGCGTGACCTTAAAGT
AGA;GAPDH, iE 1] : GCACCGTCAAGGCTGAGAAC,
S 1] : TGGTGAAGACGCCAGTGGA.,
1.2.7 Western blot #- J8 =48 % & & 49 & ik K -F
AEFE MCF-7 40t , ] 4°C T4 Y PBS sk it 2
U, A 5% 11 0 1 570 1) 24 MR (RIPA 528 )
K EEAE, R EAWRE S ARICH Eppendorf
&rp WA RS , 10 000 r/min &5.0 10 min J5H
T WA A S, A2 -20°C AR A& . B
5wl & 1317 10% SDS-PAGE Hi Jk , %% JiE 3]
0.2 . mol PVDF I I, 5%/BEAE W5H3 ) 1 x TBST 4} 4]
2h, BRI ,PBS YL 2 K ,5 min/ Ik, —¥T
(ERK1/2 # B LAy 1 ¢ 1 500, P-ERK1/2 F B Lt 45l
Jh1:1000,GSK-3B HiksLLfsl Ay 1 : 1000, Bax #
BELLBIA 1 2 800, Bel-2 FikE LA 1 : 500, P38 Hi
BBl 12 1000, P-P38 FkELL A 1 : 1000,
GAPDH F B L9 1 : 2 000)4CHFF . 1 x
TBST ¥k 2 X ,20 min/ X ,HRP £ H1/ fll 19G
(H+L) &% HRP EHif 19G (H+L) ( —Hi 7 B Lt il
YIh1:2000)ZFREPFE 1 h,1x TBST vk 2 ¥k,
5 min/ ¥ ,BIO-RAD ¥%E i i 1% 1% 1 1% )& , Quantity
one 4 13547 - 56 % {5 (mean optical dengsity,
MOD )43 #7 , i if GAPDH - % % Jif 18 3% Je A —
T HAAR T KRS S R 3 IR,
1.3 FitFEFE

K SPSS 19.0 Gtk kAT 8l b 2R, T fy
BER YA + bR 2 (x £ 5) FoR, BELLA] HLEE R
ek Se, Z 4] iR T 229387, P <0.05 /R
ZREAFRIFE L,
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2 #R
2.1 MCF-74HparI E ATk
523 (%R 26 A1 DMSO it R 20 HeAs, 120 e mol

B R AL A Mk MCF-7,24 h )5, G, ~
Gy U140 A He 5] IR 8 36 22 | S 3140 g Lb ) A e T B
(P<0.05),G/M Wi4uja o] 284k, 525 Xy B2
F1 DMSO Xf HR4H LAk, R 20wmol H 5 &K 5
10w mol U0126 Bk & 4b ¥ MCF-7 4 if1 ,24 h J5 ,
Go~ G, WAL L] B3 2 (P<0.05),S WML
PR B R (A S R A g, TR AR R, T S
140 HL AR (P <0.05), G/M 341t 24 S T6 48
FEL(P>0.05), HAFFREEHRRY], ARl
NFUIR S 40 MRk MCF-7 G 3140 Jifd He 441, U0126 F]
B AR S AR bl L3 1 &1 1.
2.2 MCF-7 {RRupy185H

MCF-7 4l il £ AN [a] v 3 i 6 % R AL P (1,25,
10.20.50,100,200 F1 300 w mol)24 h J5 , % Fi] CCK8
RGN B 45 28 K 20 M A B () s i), g 2 SR AR W, RS
AT MCF-7 4 sE H HAG vk B
MCF-7 4 il 25 A [m] e B2 11 U0126 4b#H(1.2.5.10.
20 130w mol),24 h J5, RH CCK8 K] U0126 Xf
YA BE Y2, SE A5 R HH , U0126 1] B A1 i
MCF-7 4 a3 H AT v BEAR I . LA 2,
2.3 MCF-7THM#ET

523 % R ZH A DMSO % PR 4H %, 2.5.10 Fll
20w mol B A ZAbFE MCF-7 400,24 h 5, ZHiEsA
TG G 2¢E X (P<0.05), IAFFEL: %0,
WA R[S MCF-7 4R A T~ HHA WA
W2 K3,
2.4 MCF-7HiarIAT

523 %k B8 2H F1 DMSO % B8 2H L% , 20 . mol
A ZE UM A BN LR A R MCF-7, 21 T
W4 A Gt & X (P =0.039),20 wmol # % & H
10 p. mol U0126 -4 4L B MCF-7, 4Rl T- 44
Git2#E X (P=0.013), HLAFFELS SRR, BA R
U0126 RT3 Jin MCF-7 4 f 98 T~ HLWI & B A B R 2L
N, W 3Kl 4,
25 MCF-74HRaR REAFIRE A TR R

52 1 % BB 2H F1 DMSO % B8 25 L %5 , 20 . mol
AR AL B MCF-7 41,24 h J5, T
IR0 T 244 22 (P <0.05) , SR FH 20 pumol # % %K
5 10 wmol U0126 [l Ab ¥ MCF-7 2, 11

TR A T3 22 (P <0.05) . MHFIR 4, SR,
A ZM U0126 Y R[5S MCF-7 4 it 40198 7=
M T, L BA BRSOy . W3 4 18 5,

*x1 EEEE5 U0126 3 AZLERELMEAEkR

MCF-7 B #IRIRIE  (%,xx5s)
2051 Go/G, S GJIM
Z5 X HRZH 55.0+2.5 30.1+34 142+0.8
DMSO Xif HH 4 56.3 +4.1 305+38 131+14
WA 91.7+1.9 8.6+0.9 81+07
FAE +U0126 41 91.2+13 42+06 6.7+0.9
F{g 9.491 7.583 3.729
P{E 0.016 0.042 0.071

xR2 HEEEXAZIREHAMAK MCF-7
A= x 10°

251 i K
25 U R 35+05
DMSO X Hi 4 32+04
2 wmol #EAZA 23+0.8
5w mol #A-Z 4] 1.2+0.6
10 p mol FEA- 4 0.8+0.2
20 o mol #X 24 0.6+0.1
F{E 15.787

PlE 0.001

#3 HEEE5 U0126 34 AZLIREEAEL MCF-7 24058
BT Al%

251 JAT-IREL
R =payiisti:) 1.3+0.2
DMSO X Hi 4 1.6+0.4
WAERH 67.3+5.9
AR +U0126 41 82.2+5.7
F{E 22.321

PlE 0.001

*x4 BEE5U0126 3t AZLERE MRk
MCF-7¢Hfa REAFNRE HA A TSI %

2051 R e T
25 R R 14+0.2 26+05
DMSO i HE 2 05+0.4 6.3+0.9
Cipoa il 125459 227+23
FREE +U0126 41 226+57 335+3.1
FIg 8.763 14.234

PE 0.035 0.004
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1 ooo—: 14003 L 400
800 mDipG, 1200 =Dip G, 1200 =Dip G,
1 ®=mDip G & ®=Dip G, =Dip G,
600 sDips. 0003 SDip S 1000 SDip$
1 8003 800
600 600
400 400
200 200
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Diploid: 100% Diploid: 100% Diploid: 100% Diploid: 100%
Dip G;:55.10% at 49.77% Dip G;:56.36% at 49.72% Dip G;:91.00% at 47.75% Dip G1:93.45% at 48.03%
Dip G,:14.28% at 97.55% Dip G,:10.36% at 97.45% Dip G,:4.47% at 93.59% Dip G,:4.73% at 94.13%
Dip $:30.62% G,/G,:1.96% Dip $:33.28% G,/G,:1.96% Dip $:4.53% G,/G;:1.96% Dip $:1.82% G,/G,:1.96%
%VC:4.09 %VC:3.90 %VC:4.29 %VC:4.07
A B C D

A28 IR RAZE AT AAG N 45 4 SV B B o5 L4515 B - DMSO Xof BE A, 37 X 200 M A AG: D045 40 1 50 F ok B 5 C 2 20 o mol #5245 AR FHAH
T M AAG D25 20 B S IR 7 A9 5 D2 20 o mol #5252 5 10 wmol U0126 1A A FRZE , 3t 220 B ARG I 45 40 A A 301 BT o5 He A7)
B 1 #FZEZEFU0126 3F NFLIREHAE MCF-7 4R ARSI

12 12

1.0 1.0

0.8 0.8

0.6 0.6

0.4 0.4

0.2 0.2

0.0 0.0 ————

o 2 4 6 7 10 12 01 2 3 4 5 6 7 8 9

A B

AR EEH AR ALHE 24 h X MCF-7 S35 5245 5 ; B ARIRIHRIE U0126 4bHE 24 h XF MCF-7 3 FH 2N 25 5
E 2 CCK8#iEZZEF U0126 3T AFLIRFE Atk MCF-7 4R patE 78 /Y 220

D
A EEZ Opwmol-24 h,B: #57%% 0umol-DMSO-24 h,C. #% & 2 mol-24 h,D: 8% % 5umol-24 h,E: 8% % 10 wmol-24 h,F. %5 &
20 p. mol-24 h

B 3 #wZEEX AZREMEG MCF-7 RSN
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C D
28 9 %) BEZH 0 0 5 T A% B0 s B DMSO X B 2 20 Jf o T A% 0 5 C 2 20 w mol 3555 25 40 B 2H 40 i JH T 1% 5 s D2 20 e mol EE A E 5 10 w mol
U0126 B4 ik FRZE 40 M T i
B4 #EZEZEE U0126 3t AFLIREMEM%K MCF-7 48R A TSI

AT QLR Q1L QR Qi QR QiU QI_UR
4.06% 2.64% 5.82% 6.27% 2255% 10.47% 33.21%
104 10 D
i 10° . 10° w
0 QW {1 1.42% QIR 0 045% QI_LR 12.21% QI_LR 0 QWT 22.64% QI_LR
107, -10% T "

-10°0 102 10° 10* 10° 1000 10z 10°  10* 10° -1020 10> 10° 10* 10° -100 10> 10° 10* 10°
A B C D
A2 [ R A0 R BRI T R T 100 5 B - DMSO Xof R ZE 41 At P SRRSO 9 115 B0 5 C 2 20 p mol 25257 2 Aub L2 200 ff e SO R s B0 T 5 00 5
D:20 . mol #5455 10 w mol U0126 HkA-AbHHZH 40 i -4 A by i -1 ol
E5 FHEHEFM U126 %t MCF-7 4 Al B HAFNRE BRI T R 821

2.6 Bcl-2.Bax ) mRNAZR X
K FH 20 wmol # %+ 5l 10 wmol U0126 BAph ib
P MCF-7 ZHfitd 24 h J5 ,Bcl-2 ) mRNA 7K - 335
F#AK(P<0.05), JATfiE 1 [ F Bax i mRNA K-
kR (P<0.05) BLIFFT 45 A3 HH , #0525 Fil U0126
YIS MCF-7 4R T, WL3& 5,
27 RATHEXEBEAMNRIEKTE
523 (X 41 F1 DMSO 20 Heds, >R 20 . mol

*®5 EEHE5 U0126 3t AFLIREME% MCF-7 4058

Al 10w mol U0126 Hjd 4b ¥ MCF-7 41 Jifd,
24 h J5 ,ERK1/2 .GSK-3 B Fi1 P38 it i iz k. /K -
k(P <0.05), 5 5 Ab BRA] L&, SR 20 w mol #
XR A 10w mol U0126 B4 4k MCF-7 4 i, iX
SEPH T M DG AR LA Gi it L (P<0.05),
A 45 S R W], % & R U0126 34 7] i 7
MCF-7 4 it T, H 035 B Al FH H A B Rl 3%
N WL 6.l 6,

*6 EEE5 U0126 3 AZLIREMAME%K MCF-7 i8S

Bcl-2 #1 Bax mRNA RiEHIFM  (xxs)

215 Bcl-2 Bax

28 OV 1.01+0.09 1.00 £ 0.09
DMSO % i 4H 0.81 +0.08 1.11£0.10
WAEEA 0.41 +0.05 2.67 +0.22
U0126 41 0.35 +0.07 3.13+0.31
W2 +U0126 4 0.17 £ 0.05 6.12+0.21
Fi 18.476 9.628
P 0.000 0.014

EAFEARIEMEME (xxs)
457 p-GSK-3 B p-P38 p-ERK1/2
75 FHXF IR 1.06+0.08 0.91+0.08 1.05+0.11
DMSO i i ZH 1.01+£0.05  092+007  1.02:0.12
HERA 0.47+0.05  021+004  052=+0.06
U0126 21 031+002  019+005  0.38+005
FREZE +U0126 41 0.16+0.03  008+002  0.18+0.04
F{E 8.892 11.412 16.561
PAH 0.031 0.009 0.001
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1. 25 A X HR 4 ;2. DMSO X HE 41 53:20 w mol/L % K 4 ;4.
20 wmol/L U0126 41 ;5:20 . mol/L #&% % +20 wmol/L U0126 £
6 BEERFEAMNRETL

3 it

HAT, PRI Lo P A e 1 e DL
o 2 — eV R R e (R AR R R
30% , FET SR LN 20%1, i % AE 16 PR AR 2T 15
AIERAR | LRI Y U R R B AR B3R,
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