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HE . B BARAHFS T4 IURE Mg . BT e a R 5 B R BI%EE JAK/ # % B -F STAT
(JAK/STAT ) 15518346 % F , VAR A 9% 60 16 JR0G 7 A 3T B34, ik 247 100 wmol AEE . 20 wmol/L
F46. 100 wmol A& B +20 wmol/L F 4432 Fx 2 F 5 5135 5k MCF-7 @ ., CCK-8 ikl 4m AL 47 5] M oL
Hoechst33342 % & ik WL &40 tm 0T 25 AL 5 T4 40 M0 S0 1 52 o te il B 357 AR B L 5 PI/Annexin V-FITC 2
2 kA dm IR0 T OU ; Western blotting #- p—JAK2, p—STAT3. Bcl—2, Bax. Cleaved Caspase—3 & @ &
B, R BHarmars, Riama, Fammiair) 25, W B R FH AL, iR = R FH( P <0.05);
Smiamr, FAALILE, A mitirh 25t G, BHERIHEK, meATR91% (P<0.05), BEFIL
B £ & 4w B MCF—10A $b38, MCF-7 208 p—JAK2, p—STAT3 & @ &k ¥ & (P <0.05), 5afparti,

FIAE 4, F484L Cleaved Caspase—3, Bax & & A& ¥ H & (P <0.05), p—JAK2, p—STAT3, Bc-2 & &k
BB (P <0.05), HREEBE., T4, FEA Cleaved Caspase—3. Bax &G £ L3795, p—JAK2,
p—STAT3. Bcl-2 & & RZEHBAK (P <0.05), 4t RABKRESFHTIrRIUREmIENSE, #5LAT,
HEAUH T 5 ) JAK/STAT &0, LiRATEAGREAR £,
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Effect of Propofol combined with Carboplatin on apoptosis and
JAK/STAT pathway

Xin-ke Zhang, Xiao-meng Si, Shuo Zhang
(Department of Anesthesiology, Nanyang City Center Hospital, Nanyang, Henan 473000, China)

Abstract: Objective To explore the influences of Propofol and/or Carboplatin (CBP) on the proliferation
and apoptosis of breast cancer cells and its relationship with the tyrosine kinase JAK/transcription factor STAT
(JAK/STAT) signaling pathway. Methods MCF-7 cancerous cell line were cultured in Propofol (100 pmol) and/
or CBP (20 umol/L). Cellular inhibitory effect was detected by CCK-8. Morphological changes were observed by
Hoechst33342 staining; the colony formation was detected by the clone formation experiment of flat cell; PI/Annexin
V-FITC double staining was used to measure apoptosis; the expressions of p-JAK2, p-STAT3, B lymphocyto-2
protein (Bcl-2), Bcl-2 related X protein (Bax) and Cleaved Caspase-3 protein were identified by WB. Results
Compared with control group, cell inhibition rate and cell apoptosis rate increased while colony number decreased
in Propofol and CBP group in a synergistic manner (P < 0.05). Compared with normal breast epithelial cells, the
expressions of Cleaved Caspase-3 and Bax protein decreased while expression of p-JAK2 and p-STAT3 protein in
MCEF-7 cells increased (P < 0.05) in MCF-7 cells, all of which were reversed with treatment of Propofol and CBP, the
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(P < 0.05). Conclusions Propofol combined with CBP inhibits the proliferation and induces apoptosis in breast

cancer cells potentially through inhibition of JAK/STAT and up-regulation of apoptotic proteins.

Keywords: mammary cancer; Propofol; Carboplatin; tyrosine kinase /transcription factor; molecular

mechanisms of pharmacological action
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1 RS

SCI0 4 Al
NIE H FLRE b Rz 40 MCF—-10A | 7L 928 40 g
MCF-7 W [ EPBLEBE FIgAEms T, A -80%C
VKAV ORARAE, BTG, 8 37°Ck, BT
RPMI 1640 ¥532%, BT 37°C. 5% %84k CO, K
FAENRETR, AR = 80% i, fiA 0.25% [
RS TIHAL, BT RAREE R, M R 3 R
iF, AT TR
1.2 UEESikA

NIAEIE B 32 E Sigma AF], REE A FIESERR
KAHE, A MIEU LS EER . 5% E RPMI 1640
3R H £ E Gibeo 2AH], BREHAWRIA A GHE =
KA, BTN p-JAK2, p-STAT3, B -actin
PR e A 2 E Santa Cruz 227, Bel-2., Bax. Cleaved
Caspase-3 . HUR T A AW BEAR 10 HY -4 B 1gG T
W H 2€[E R&D 2 F], PDVF g [ A T A TR (-
) HBRAAE], —HEMEEWAER ( bicinchoninic acid, BCA )

1.1

AR MR &0 B 22 E Thermo AR, H-F50E
B H H AR Olympus A A, 2 8RS R AU B
Bio—Red A F] o
1.3 HpasnA

OGO MCF-7 4i a8 T 96 fLAk T, 402
JEPHEE N 1x 104 /ml, 3555 24 h G Ao 4 41 -
XFREZH . IIAERAL (100 wmol NTAERZ ) ™. F4AI4H
(20 wmol/L RHI4L ) ', BA4 (100 pmol NIAEY +
20 wmol/L K44 ).
1.4 MEIERSEN A%
141  CCK-8 &t mindgss K kb IR s &
T 37°C . 5% CO, BRI FRAHN, HHKE 6 MHE,
DAAS 4 ol 2000 L 1) 85 3 A 25 1AL, o il B 57 24
48, 72 196 h, Z5HGERIN CCK-8 I H 4 h, B
DR R 24040 DMSO B 15 min, BT
fiEFR{X 570 nm AEAGIDGAFEE (OD ) {H, 40 FE D
HR (%) = (1- 525640 OD {H / X} 40 OD ) x
100%
142  mp% YRS 25 R EEEE R 12 h,
PR 250 R 6 FLAN, S 1 B S 4 £ 1 R
URBHEFE 24 h, 35 FEREFRE, PBS IS U 10%
[ 2 1 h, PBSYHLEE, WSHN Hoechst33342 JLi L
420 min, HYEJEE T OO0 BB T LS4 IRIE &
Ak
1,43 B AT e BOSEC i, R
9300 4> /ml, FEEFEML ( EHAR 60 mm ) MFH 24 h )5,
PEAT FRARTRAN S, F 37°CFESR 2 A, BT
[l 0 ( HBREE © KBEIR =7 < 1) [ElE 15 min )5,
FHE 45 5 20% WYL IROW B T4 G4 4 30 min, JE VR
TR R BRI R B4R
1.4.4  PI/Annexin V-FITC 3 FE#m mie A = Ik
XA BIRIN 0.2% FEBHABIHAL, 4002 5 IR
H 1% 10° 4 /ml, SRAHTA PBS BUEE, A 150 wl
e P EE, BEWINS5 wlPLL 10 pwl Annexin
V-FITC, #T 4°CUKHTECHEI THE 30 min, &
T A A R DU XS A LR T D
1.4.5 Western blotting & ] G Fik SRR

AFNE
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IR ZARAniE, VK EFE 30 min J5, BOHC TR,
it 2R B G S PR A b B R . R 10%
SDS-PAGE BEME F4r85, JF## %= PDVF I I, A
BSA =i FEHE, WI—PiMmBm (1 500) 7E
ZF NI E 1 ho PBSIHUER, MABAR T S ALY i
PRiC AR oG —HiMm B (1 © 5000) iR T 5
JESEE 1 h, 85T ECL Ak BT ROt R, K
JH Image J 8R4 3Br A AT 35
1.5 SitEHE
BRSBTS SPSS 22.0 Gt ikst. ROk
PR = briEE (xxs) Fon, AL ECECR H ¢ K050,
Z A B LR RN 2R 7 22500, i — 2D L AR
FH SNK—q K5, P <0.05 2534 Giit2# = L,

2 #HXR

2.1 ZHBEEsEER

Bl BE RIS TR AR, 45 2 A0 ) B ol S 4 T
o [l —HE S, PIIAmAL . RENLL AN ) R 5 %)
M, Z5A5#E X (P<0.05), IR .
REIITE ; A AR SR A . R
AL, Z R GT2EE XL (P <0.05), G U TR .
W1,

F1 BHMCF-7 HAIBIRLE (%, x+s)
205 24h 48 h 72h 96 h
pogistiil 409+032  6.13+025 9.19+034 13.21+0.68
PIAMAL 1018 £1.53" 1222+2.09" 1429+2.19" 18.32+2.16"
RNEEE 11.19+1.76" 13.24+3.14" 15.13+3.24" 19.16 £2.85"
BAdl 21452757 2653337 30.72+2.68" 34.71 +3.48”
FAH 94.963 69.110 91.939 81.614
P{H 0.000 0.000 0.000 0.000

1) SR LA, P<0.05; 2) STRIARA . RE4 R,
P <0.05

2.2 YHRRSFETK

Hoechst 3¢ g 7~ , SRR AR A /MY RS,
PTAM AL . REA AT B AN, d DR
FERER, oI A, BRA AN [ 4 S
JnEH . UL 1.
2.3 HRESEERMRIER

PIIATRZH . B2 40 M TR v e 5 0 B2 H,
LRBEGIHE L (P <0.05), WA . R4
RS s IC G L A P P A0 SR AL . RENAL LA,

X HRZH YA

o414
B @frass
LREFGI#E X (P <0.05), OB, WE?2
A 2,
24 WEEATIER

BAH
( Hoechst Z¥ff, x 100 )

PR . RENZHAAALI T3 S0 B2 o, 22
F2 MAAETEHELEE (4, xxs)

2531 e

pagiite:l 74.37 + 11.69

[SRGLEE! 59.86 + 12.56"

e 60.36 +9.27"

A2 23.49 + 4.68"

F1H 82.963

Pl 0.000

[E: 1) SXMALEL, P<0.05; 2) SRIABUL. R4,
P <0.05
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SAEGHEE X (P <0.05), WA FHAHL T
BEAHMEAT R SHIAmA . RHdi, 2586
Git2FE L (P<0.05), BRGHT . Wk 3 FiE 3.

®3 SHAMBATELRE (%, x+s)
4153 P
oyt 0.28 £ 0.03
[REL 4.75+0.56"
e 4.83+0.78"
A 16.27 + 4.22°
FAH 61.852
P 0.000

1) SXTHALE, P<0.05; 2) SRIAMA . RN4LILE,
P <0.05

25 AREMZES p-JAK2, p-STAT3 EARIX

MCF-7 4l p-JAK2, p-STAT3 % [1%&ik 51EH
FLIR K 400 MCF-10A i, 2R A5 ¢ E X (P <
0.05 ), MCF-7 4l p-JAK2, p-STAT3 & AT .
L3 4 FE 4,
26 & 4 p-JAK2, p-STAT3. Bcl-2, Cleaved
Caspase-3, Bax EHFIX

TNIAM4H . R4AZH Cleaved Caspase-3. Bax f5H
TR EXIRA LI, Z2RAGH¥E L (P<0.05), N
AW ZH . R4A4H Cleaved Caspase-3. Bax #f AL
YT, IABAL . R4#A41 p-JAK2. p-STAT3. Bel-2
RS RA LR, ZRAGIHT¥EX (P<0.05),
PUAmA-REA AR, L3R 5 R 5.

. R4 BEHEZREp-JAK2,p-STAT3EBFRIELLEK (x+s)
5 X HR 2 RSN
S e 4l % —JAK2 —STAT3
. 0.175% . 68 £ £
=k = | MCF-10A 0.14 £ 0.03 0.21 +0.04
=g EREEE: ° MCF-7 0.87+0.11' 0.83+0.13'
=8 i 15.158 13.371
T EEe P1E 0.000 0.000
0 1 2 3 4 0 1 2 3 4
10’ 10" 10° 10’ 10 10° 10" 10° 10’ 10 VE: t 5 MCF-10A 40 Z i, P <0.05
= R4 A
= 4.86% = 14.8% MCF-10A MCF=7
= = ; p-JAK2 131 kD
=) E p-STAT3 92 kD
= =
10° 10' 10* 10° 10° 10" 10" 10° 10" 10° B —actin 42 kD
Annexin V=-FITC
B 4 MCF-10A. MCF-7 ¢ifarh p—-JAK2,
B3 AT ER p-STAT3 EAQ R
#5 #£&%Hp-JAK2, p-STAT3. Bcl-2. Cleaved Caspase-3. Bax EEFRiALLE (x+s)
25 p-JAK2 p-STAT3 Bax Bel-2 Cleaved Caspase—3
popictiil 1.09 +0.14 1.01 £0.14 0.18 +0.04 1.05+0.17 0.16 +0.04
NIAEZH 0.68 +0.05" 0.49 +0.06" 0.65 +0.08" 0.56 + 0.04" 0.52 +0.06"
FAHAH 0.66 +0.09" 0.51+0.07" 0.69 +0.06" 0.55 +0.08" 0.55 £0.04"
jitayat 0.32 +0.04” 0.23 +0.08” 1.17 £0.13” 0.17 +0.09” 1.08 +0.09”
FAl 53.446 71.293 41.545 60.440 51.791
PE 0.000 0.000 0.000 0.000 0.000

e 1) HXFREAIE, P<0.05; 2) SNIABA . AL, P<0.05
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PSTATS o —— — e s

— — e e 20 kD

Bax
Bel-2 < e am— w00 kD

Cleaved Caspase—3 e s S—— e 3) LD

—— b G e 42 kD

B —actin

1: XTHRAL; 2. IABAL; 3. R4A4l; 4. BRA4

5 #£&4H p-JAK2, p-STAT3. Bcl-2, Cleaved
Caspase-3. Bax EAFRIXIER
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MR AT, SRS A RERERS " BRI BN
TR BEASE T B0 I8 miR-let7i YEITTi75 1 Bz 1 O 5
SRR T " RIMIFSE R REAN HLS RS I
TR . E PR AR s, FLS ST
DL W3R IA D . REAI RS S A R 1
RAEGOMIRVER o ARFFTas B R IABAL . K44l
AT B AR/, ARAZSOGIRE G, oI
WAL, ELF S ORI s B A L A R TR e
2T, R G A B R A R T
oL

20 R TS LA P T 4 AR T 0 A it
[T E 2 o €5 7 7@ W 7o o P R 5 e 4 I S R e
P F ", Bel-2 RIGREE LR 5 40 % VA
KB ARG, HIEMET-E A Bel-2, RFET-HEA
Bel-2 #H2¢ X & [ Bax S8t ™o —MIEOL T, 40
bR Bel-XL, Bel-2 it 454 Bax JE AL — R A&
TIAMIET 5 SZ RSB , Bax HARRT R, T
IR 2RISR, SRR B R %
s, AR ATF SEJE T FE AR, P40 Caspase
QTR A7 2 120 ) N N S s KR T
It 4 2H, Cleaved Caspase-3. Bax fF H £ A ¥ Tt &,
Bel-2 HFIFRIABIR, S04 . REOHEA 25,
PERZNIAN . R EAAHLS R 400 s B — 2 | T,
A A5 AR T R, AU A
et R ATt — 25 e TR 3 A

PR 1% B JAK/ %% 5% ] F STAT 15 5 (JAK/STAT)
MR A K b T LA SE N,
RANREEEEH . dEHE T 528865 E
RIS JAK 53, dEmiskms ek sLuimtl, wsl
Bk STAT 524K 454, ff STAT B kit i 5
ZRMEIE Rk, B EAEENS S T
BRI AR, PR JAK A BERR b5 BERS TG STAT
g A A Tl N W v e S 7 NS I
K EE, TR JAK/STAT {5538 % A 68 W IR YT R AE 1Y
AN SRR RS WoR, SRR JAK/
STAT3 {5 5 I A 5 S 25 H A A .
BoMgsE RSN, TETRIN JAK/STAT {5530 B4
5 BES A E i e FoyR A0 MR 1. DA BRI R
T JAK/STAT 55 B et (e s A M R 1= A
SR, SXTRA R, IR, REI4 p-JAK2,
p-STAT3 . Bel-2 7K [ 35 HIFRAR, B4 2 p-JAK2,
p-STAT3. Bel-2 & IR A —B AL, $#RMNIAm
A R4 ] REE M JAK/STAT {5 S g1k, vk
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