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1.1 #paRiESHEFR  AER 7L MCFH0A 4iff
( $55: CL40525) FLHERIE 40 . MDA-MB=231( 155

CL-0150) . MCF0A 4 g & I 85 7 3 ( 45 5 CM-
0525) W [ R IE 18 Fe A B A R A Rl MCF-
10A 4 e HoL 3 52 2 b iE 4735 9% MDA-MB-231
ANMIAE T 10% Ba A= 1L3E A 1% 5 - 558 Z 10 Leibo-
vitz's LA5 355 B 5% .
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HY-01085) 1y [ 2% E MCE 22 &l; MTT 3£ 71 £ ( 4%
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myelocytomatosis , c-Myc) ( 55 ab32072) | 2 g J&]
% D1( Cyclin D1) ( 525 ab134175) £ KA R R
FE W 3 R ( precursor of cysteine aspartate prote—
ase-3 ,pro-caspase-3) ( 7 5: ab32150) . J% 7% A1 2 Bk
KA R B 3( cleaved cysteine aspartate prote—
ase3, Cleaved caspase-3) ( 5¢5: ab2302) . B itk = 4
fi % 2 ( B—ell lymphoma=2, Bcl2) " 5
ab182858) .Bcl2 A% X £ H ( bel2 related X pro—
tein, Bax) ( %% 5: ab32503) . GSK3p ( 1T =
ab32391) .B-catenin( $75: ab32572) .B-actin( 575
ab8227) Wy [ ¥ [E Abcam /3 F]; BCA 7 & ( 155
KTD3001) g {1 50T R A Wb RAT A 7.
PR ( 25 Elx 800, 36 [ Bio-Tek 23 #]) ; i U410 i
AX( #9°5: BD FACSCanto 1T , %[ Bio-Rad 2\ 7))
1.3 WHFARHZWRERE K MCFH0A 4
F MDA-MB-231 ZiMI LA 5 x 10° A2 / FL % 25 13 42
FPTE 96 fLAF , fr 4R Bl FLR i, 37 L I 7R 4k
P e B 431149 0.0. 5.2, 5.5. 0.10. 0.20. 0.40. 0
pg/mL B 75 K e S5 TR Ak s 57 . WE 24 h )5,
AL 20 wL MTT ¥ ,37 CIEE 4 ho RIFERZ:
FiFRAE A 150 wL DMSO 540 jf 580 R &, B2
iR SE RV Ao SR FH AR (O E &L 1Y OD 1, %
Ky 570 nme KA A0 A Y 3 IR AR O 25 W TR
Ho AMMETE S LIRS IRATE 0y A o0 RS . 4TS
J1 = (23 FR2H OD — 25 X #RZH OD) /( To2h#y
AbFRZH OD — 25 X R4 OD) x100% .

1.4 dHfasrE SR % MDA-MB-231 4073
Xf BREH < i 75 K JE A v v vk BE 2 B 2F R e +
SKL2001 £ i 25 A JeAR ~ H e e J5E 4 240 7033t FH
BKYREEH 5. 0.10. 0-20. 0 wg/mL B 25 A 5 35 3k
AbFE 24 h; FZYRJE + SKI2001 26 fd H 7 20. 0 pg/
mL B 25 A2 F 1 pmol /L SKL2001 ' &b 33 41 g 24
he, X RZH R R SR RN AT 25 A B

1.5 MTT LI M AMBEIGsEE 71 ¥ MDA-MB-
231 LA5 x 10° /40 i /FL (9 2% B 8 F 96 LA T, 4
14 ST YRR R T A
77

1.6 EEEAMEWKMMMZPERES ¥ 1.4 i
T 441 MDA-MB-231 41a A 6 LA (5 x 10°
AL/ AL) IFE TR R bt PR 14 d R,
AT 4% Z2 R W RERE 0T 1% 25 i 52 g 10, B
J5 AT EUGR AR AT

1.7 RXAEREAGI AT RAMEEEEN
K¢ MDA-MB-231 Zii i3] 6 fLik L 7 i B

\g

=Ny

R 14 BT 72 AR BRARN N 24 ho 40 5393 20 B
W SE 40, FH v 1) 70% £ B 4 °CF [ e i
LF OB W, FHWETR £ 2% W ( phosphate buffer
solution, PBS) ¥R 40 Af 2 ¥R, A PL TAE R = IRkt
JEIFE 30 mine 7EVR AN ML F R A, I H]
ModFit LT 3. 2 #4347 5747 -

200 J R T ARG I ST A O VS PBS TR K 2
Wo G B A EE T 100 Wl A9 145455 2Pl
1,55 pL annexin V f15 pL PI7E = T REG
FE 1S mine JCAH A DU A0 A T R
1.8 Western blot #& il £ i1 1% 58 - )8 = %0 Wnt/p-
catenin (FSEEEXEBRIE WIE L4 T T AL
PR B4 4120 M, 38 5 RIPA 24 0 45 H 4 At ) 8
HHLBCAEMEE AW . K5+ e S
B — SR DA O P 45 M P DK 0 B O, O R L S
IR N Ee T S% BARA- WHE AT 1 h
J& , FHHT e Mye( 1 : 1 000) .Cyclin DI(1 : 10 000) .
Bax(1 : 1 000) \Bel2(1 : 1 000) . pro-caspase-3
(1:1000) .Cleaved caspase3(1 : 1 000) .GSK-3p
(1:5000) .B-eatenin( 1 : 5 000) P B-actin( 1 :
5000) —4i7E4 CHIFF L. WHREE, &AME
iS5 PR A AL bR IC Y TG —hi( 1 ¢
6 000) 7£ 37 ‘C P 2 ho HJa, oL & it
AT EN B AE T o ] Tmage] R4F 2 5 H 1Y
AR IR .
1.9 ZeitF4bE  SRA] SPSS 22. 0 B gEAr4eit
R A SR AR £ ARUEZE (x £5) FR.
K FH B R 5 2250 H1 il Tukey 228 L AAG 3651 PEAS
a2, P <0.05 JZEFAGIE Lo

2 #R

2.1 A[EREImTS KR MCF40A 1 MDA-
MB-231 4 faiE AR MTT 4558 ¥ 7R, 0.5,
2.5.5.0.10.0.20. 0.40. 0 pg/mL Hi 5K Je X MCF-
10A 4% 71 6 W2 52 ( 34 P >0.05) ,40.0 ng/
mL % 25 K Je 7 FEAIK MCFH0A 48 il 7% 77 ( Pry., <
0.05);5.0.10.0.20.0.40. 0 pg/mL Fi 25K Je ¥ ]
FEAIK MDA-MB-231 4fi Jf1 & 77 ( Py, <0.05) 5 UL[E
1. fF40.0 pg/mL %25 K JE X MCF40A 4fi i A
W] EE P, PRI, 2645 5. 0.10. 0.20. 0 pg/mL BiZFK
JeAbFE MDA-MB231 4fjifd -
2.2 ImF AKX MDA-MB-231 40 ff1 3% 78 A9 % I
MTT FIAE 75 T8 i S0 50 25 2 8 7 . S 4L 40 i OD ff.
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Fig.1 Effects of remifentanil at different concentrations on
MCF40A and MDA-MB-231 cell viability
" P <0.05 vs 0 wg/mL remifentanil.

RIS B 22 R A it 8 L (F =26.744,
57. 678, P <0.05) ; Fi 25 B 75 X JE i B2 1 14 57 , 4 i
HaFE ) OD fH B I TE ORI ( PR LU ALY Py,
<0.05) ; 5575 K JE i vk B 2 A LE, B 28 K e +
SKL2001 £ 40 i34 % OD {i  HEV& T AT =i (3
P, <0.05) : LB 2. 25 3R W, 5 25 K JE Al LA
i MDA-MB=231 4 g5 , 17 SKL2001 7] 33 %4 3 Fif
A
2.3 35S KEX MDA-MB-231 4 B /& A 89 2 1
MAAMALE B BIR,5 4 G, /G, 1S W4 1t
W22 3946 Ge it 225 X (F =29.510.62.332, P <
0.05) ,1fii G, /M H 2 Lo 5] 25 S o Ge i SL( F
=1.004,P >0.05) ; 5%} BZHAH Ib, 5 25 K JE A%
R EEZ G, /G, WA AR L B3 in L S 31 4 i L £51)

B

)

foe]
1
o+

(=]
=
T

*

=]
N
T

*#H&

e
[\
T

Cell proliferation(OD value) >

(=)

BEAR( 2 Py, <0.05) 5 5525 K e m AR L
Hit 55 KJe + SKIL2001 4 G, /G, 40 Jfd LL Bl B A%, S
WAL BISE N (Y Py, <0.05) o WP 3. 452
R B 55 K Je Wi S MDA-MB-231 41 it J&] 19 45
i, 7 SKL2001 7] 33 4 3 Fh A2 Ak o
2.4 I A3 MDA-MB-231 408 T~ # §
IS MR 45 4 annexin V/PT Y45 R B R, 5
AHALE TR R P TR s R A geit A L
( F =148.982.98.432,P <0.05) ; 5% M4 AH L, 5
SE RS R B A0 ) T R R R T
15 ( Py, <0.05) 5 5 Fi 55 K JE e B 41 AH LE, B o5
KJe + SKL2001 25 24 fifd ifd T 24 A1 L 400 9 1 R A1
(Prye, <0.05) o WLIK 4. S55R3RB, B 25 KRJE Al 5
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Fig.2 Comparison of proliferation activity and colony formation number of MDA-MB-231 cells in each group

A: Comparison of OD values of cell proliferation in each group; B: Comparison of cell colony formation number in each group ( crystal violet stai—

ning) ; a: Control group; b: Romifentanil low concentration group; c¢: Romifentanil medium concentration group; d: Romifentanil High concentration

group; e: Romifentanil + SKI2001 group; * P <0. 05 vs Control group; *P <0. 05 vs remifentanil low concentration group; P <0. 05 vs remifentanil me—

dium concentration group; “ P <0. 05 vs remifentanil high concentration group.
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Fig.3 Cell cycle distribution of MDA-MB-231 in each group

A: Cell cycle distribution was detected by flow cytometry; B: The proportion of cells at different stages in each group; a: Control group; b:

Romifentanil low concentration group; c¢: Romifentanil medium concentration group; d: Romifentanil High concentration group; e: Romifentanil +

SKI2001 group; “ P <0. 05 vs Control group; #P <0. 05 vs remifentanil low concentration group; P <0. 05 vs remifentanil medium concentration group;

4P <0.05 vs remifentanil high concentration group.
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IKF-REAR( 2 Pry,, <0.05) o ULIE 6. 25K, Hiy
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Fig.4 Apoptosis of MDA-MB-231 cells in each group

A: Apoptosis was detected by flow cytometry; B: Comparison of apoptosis rate and early apoptosis rate in each group of cells; a: Control group; b:

Romifentanil low concentration group; c:

Romifentanil medium concentration group; d: Romifentanil High concentration group; e:

: Romifentanil +

SKI12001 group; * P <0. 05 vs Control group; *P <0. 05 vs remifentanil low concentration group; %P <0. 05 vs remifentanil medium concentration group;

4P <0.05 vs remifentanil high concentration group.
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Fig.5 The expression of markers of proliferation and apoptosis in MDA-MB-231 cells in each group
a: Control group; b: Romifentanil low concentration group; c: Romifentanil medium concentration group; d: Romifentanil High concentration
group; e: Romifentanil + SKI2001 group; f: Remifentanil + SKI2001( 20. 0 wg/mL +1 wmol/L); “ P <0.05 s Control group; *P <0. 05 vs remifen—

tanil low concentration group; P <0. 05 vs remifentanil medium concentration group; “P <0. 05 vs remifentanil high concentration group.
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a: Control group; b: Romifentanil low concentration group; c: Romifentanil medium concentration group; d: Romifentanil High concentration

group; e: Romifentanil + SKI2001 group; f: Remifentanil + SKI2001 ( 20.0 wg/mL +1 wmol/L); * P <0. 05 vs Control group; *P <0. 05 vs remifen—
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Fig.6 The expression of GSK-3f3 and B-catenin in MDA-MB-231 cells of each group

tanil low concentration group; P <0. 05 vs remifentanil medium concentration group; “ P <0.05 vs remifentanil high concentration group.
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AIEFLIRE " s Cyelin DI AEANIEI G, 191 69 40
HERE R IR ARy — PR AR H
AR TN G, /G, ) S S E JiE , 7 L
S ATEL At A\ SSTAE T EA T BRI . Bel-
2 GG AR o AR A R T SR A Y PR TR
1 Bel2 o] Uil 8 - 2 O EAE R f2 0
IR BH LE 4 8 T, iR B T A 1 Bax @ i {2
LARR A AR ¢ RAEH X — I FEo Cleaved-
caspase-3 4& Caspase-3 [ fLIE X, 2 40 M 94 1= 119
KA TR o AR T R B, A H OF K e Ab B i
MDA-MB231 41, c-Myc HI Cyclin DI+ Bel2 J
pro-caspase-3 & [ 1 3215 I F &K, Bax fll Cleaved
caspase-3 [ FI/K V- & T, 0 H G, /G, B0 fiE
OGS S0 4 G LU A1) PR AT S L 25 SRR B, B oF
KIS AT MDA-MB-231 4 i385t , 5 S 4l I8 7=
VT S S A5 o

Wnt/B-catenin i@ % 2 I 15 7L W68 A A2 K e 1Y
E%E%ZQM_]S] o B-catenin J& Wnt i % 1Y 5 El
AT IR, 1GE B R IR A A L P OR TS BR . GSK3B8
T Z U RE 22 IR /75 IR , & B-catenin [
i S B A G BEZE ISR o 24 Wnt T8 B BB I
GSK-3B M B-catenin [ fiff 52 & 1A v i 5, 3 20 B~
catenin 7E 4 i 57 th A W R R I 5 4 =A%, B-
catenin HFAAHMIRZ 555 5k K7 T 40 L PR 7 / ik L2 48
g8 [ F-( T cell factor/lymphoid enhancer factor, TCF/
LEF) 440 T3 07 F i e-Mye Cyclin DI 454013514
A XA B T AR G, A S 48, 4 i/t 20 i
5 o BEAEBESE o, M Wnt/B-catenin i %
T 375 S L8 40 M 40 9 30 45 A e = T
ISR ] I AN GSK-3B 2% 3K 175 S e J3 98 440 it
T . ABFFOE 1T Western blot #7131 5 25 K8
Xt FLIRAEE A Wit/ B-catenin 38 B RS20 , A BLAE By
SR JEAL PR MDA-MB231 ZHfifih GSK3B & 115
KT, Bcatenin £ W3 T, K B i o8 K g ]
{2 Wnt/B-catenin {5538} K iF . 1Lk, SKL2001
( Wnt/B-catenin i P 20 7)) W] Hl 55 Fi 2% K JE xf
MDA-MB-231 2 Jftd 38 58 1 0 T2 1) 52w, OF 7 = B~
catenin £ [ Y K35 M GSK3B M By Kb, 4
7R Fi 25 R JE AT BE S ok 1 ] Wit/ B-catenin {553
AOROE K AL E R -
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Impacts of remifentanil on proliferation, apoptosis and Wnt/3-catenin
pathway of breast cancer MDA-MB-231 cells

Zhang Yang', Liu Wenwen’, Miao Huanhuan®, Yang Guang'
(' Dept of Anesthesiology , >Dept of breast surgery, Dept of Chinese and Western Medicine ,
Affiliated Hospital of Hebet University, Baoding 071000)

Abstract Objective To investigate the impacts of remifentanil on the proliferation, apoptosis and Wnt/-eatenin
pathway of breast cancer MDA-MB-231 cells. Methods Different concentrations of remifentanil (0, 0.5, 2.5,
5.0, 10.0, 20.0, 40.0 wg/mL) were used to treat human normal breast MCFH40A cells and breast cancer MDA—
MB-231 cells to screen for experimental concentrations of remifentanil. MDA-MB-231 cells were divided into con—
trol group, remifentanil low (5.0 wg/mL) , medium ( 10.0 pg/mL) , and high (20.0 wg/mL) concentration
groups, and remifentanil + SKL.2001 ( Wnt/B-catenin pathway agonist) group. MTT assay and colony formation as—
say were applied to detect cell proliferation ability. Flow cytometry was applied to detect cell apoptosis and cell cy—
cle changes. Western blot was applied to detect protein expression related to cell proliferation, apoptosis, and the
Wnt/B-catenin signaling pathway. Results Remifentanil at concentrations of 5.0, 10.0, and 20. 0 pg/mL could
reduce the viability of MDA-MB-231 cells and had no prominent toxicity to MCF40A cells. Compared with the
control group, the optical density value of cell proliferation, colony formation number, proportion of S-phase cells,
and the protein levels of cellular myelocytomatosis ( ¢-Myc) , Cyelin D1, B lymphoblastoma 2 ( Bel2) , precursor
of cysteine aspartate protease-3 ( pro-—caspase-3) and B-catenin were lower in the low, medium, and high concen—
tration remifentanil groups ( P <0. 05) , while the proportion of G,/G, phase cells, apoptosis rate, early apoptosis
rate, the protein levels of Bel2 associated X protein ( Bax) and cleaved cysteine aspartate protease3 ( Cleaved
caspase-3) , and glycogen synthase kinase3( ( GSK3B) were higher ( P <0.05). SKL2001 could weaken the
effects of remifentanil on the proliferation and apoptosis of MDA-MB-231 cells. Conclusion Remifentanil inhibits
the proliferation of MDA-MB-231 cells, induces apoptosis and cell cycle arrest, and its mechanism may be related
to the inhibition of Wnt/B-catenin signaling pathway activation.
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