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The promotion of salinomycin on the apoptosis of human lung adenocarcinoma cell line PC9 induced by gefitinib
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[Abstract]  Objective To investigate the effects of salinomycin combined with gefitinib on the apoptosis of
human non-small cell lung cancer cell line PC9. Methods The growth of PC9 cells was tested by MTT, cell
apoptosis and mitochondria membrane potential (MMP) were measured by flow cytometry, the activities of caspase-
3, 8, and 9 were detected by colorimetry, and the levels of cytochrome C, bcl-2, p-EGFR, p-Akt, and p-ERK
were analyzed by Western blot. Results Salinomycin or gefitinib alone could inhibit the growth and induce the
apoptosis of PC9 cells in a dose-dependent manner; when they were combined with each other,
(P < 0.05). Salinomycin alone could significantly reduce the MMP and increase the levels of
intracellular reactive oxygen species (ROS), cytoplasmic cytochrome C, and cytosolic Ca®*, and the activities of
caspase-3, 8, and 9. Gefitinib alone could inhibit the expressions of p-EGFR, p-Akt, and p-ERK protein, and
less affect the level of cytochrome C and the activities of caspase-3,
expressions of Bel-2, p-EGFR, p-Akt,
Conclusion There exist synergism between salinomycin and gefitinib, and salinomycin can increase the sensitivity
of PCY cells to gefitinib.
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RPMI 1640 3&3%¥&K BG4 M7 (Gibeo £ H ), N
ROS . Caspase-3 BE 4% , Caspase-8 B £ , Caspase-9
BE ISP LL & JC-1 MMP IR N & (B R4EY
BERERAR), AR C AT RNEN&
(BioVision) , Fluo-3AM ( Biotium 3 [H ) , Epics XL %!
4B ( Beckman Coulter) ,

1.2 #HpEsExR LLE 109% BA4 M3, 100 U/mL
HHEEK 100 U/mL 5B R B RPMI-1640 5555
BEATHESE,2 ~ 3 d B,

1.3 YUAEHEFETE RN BOTEAE KBS
FL 180 wL(5 x 10° 4 ) B2/ F 96 FLAR , 40 M i %
J&, A Rin A E % (0.05.0.10.0.20.0.40.0.80 .
1.60 1 3.20 wmol/L) . IEE B (0.25.0.50,1.0,2.0,
4.0.8.0 1 16.0 pmol/L) LA} 7 JEEJE (0.50 wmol/L)
BKEHEZE (0.05.0.10,0.20.0.40.0.80.1.60 F01
3.20 wmol/L)HEAT T, 72 HXT IR i it Xt
BB B 5 1 EFL,72 h J5R A MTT B0 & 48 ja 4k
KAMHIZR | 158 25 W A9 242 B0 1 ¥R BE (half maximal
inhibitory concentration, ICs,){E . SLEEER 3 X,
1.4 BREIERZEITAE K H Chou-Talalay Bt
BEGEHERFFLYERSER ., P ER
THE A TR 490 ol SR 7 2 109 B R RN B A MR . D=
Dm[fa/(1-fa)]1/m; X H D HZHYIKE ,Dm K F
R fa M0 M FEINEIR  m AL, BEATE
¥ (combination index, CI) 22 =0 :CI=(D)1/(Dx)1 +
(D)2/(Dx)2+a(D)1(D)2/(Dx)1(Dx)2; HH (Dx)
1 F1(Dx)2 4514 2 Py s I 7= A4 e — SN E
fa IFEOHREE , (D)1 F1(D)2 W 2 Ry HrEk At =
HEFEREN fa P4 B TR BERWRIE, M2 MY
AR AR HE R MERT a = 1; Y4 2 FRE5 4B A HE
FRPERY ,a = 0,5K i CI{E, WR CI < 1, ZSY)
BRARTMEAER ;CI = 1 AAEIEA CL > 1
BifEHA

1.5 Annexin V-PI SULE AT BG4
KB PCO 4, EFL 2 x 105 MR E 6 FLIR
W, (02 pmol/L)EE B R A FHA EhE K (0.2
wmol/L) 5F JEEJE (0.50 wmol/L)BRG 4L HEZH B
4 IE R (0.50 wmol /L), DA R VS Xt FR 2 | 1
JH 48 h WA 4B M0 . Annexin V-FITC 1 P1 X 4 & 3
bfikeaw o2 LN

1.6 #fll MMP ROS FI%s Bt Ca® BB BOW K
AKEIE PCO 4, LISl 2 x 10° I3 fh &=
12 FLbR, iR LR 4 40 78 6,12 24 h BHt &2 M g
A SRR MMP 4N ROS Ca> R E
1.7 Caspase-3,Caspase-8 Fl Caspase-9 Hff I ' ¥
W BT KRR PCO 4B, LLEFL 2 x 105 4~
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WM HEEEME 6 LK, WA LB 44,55
AP 6.12.24 h, 1% BRI & UL B A SR 4E A, AR T
Caspase-3 ., Caspase-8 Fll Caspase-9 {H %,

1.8  Western blot EFE 354G  4b3E 48 h BF L4
MM BEREEE;AREE CIEREEN &N
B#4T, BUSZEA 50 wg 1T 10% SDS-PAGE HIk 4
B B ZE PVDF B, & 5S%RiA8 4 §3#9 TBST #f
P ¥ (20 mmol/L Tris pH7.6,0.1% Tween 20) £t 4] ,
FHAHMEEZE C Bel-2 Hifk (Santa Cruz) .p-EGFR |
p-Akt 1 p-ERK #T & (Cell Signaling) 8 GAPDH
(Chemicon) 4°CS% & 117 , HRP #riC By L 2EHT /N
THERME 1L TBSTH 3K ,ECLERRE
. Fi Image ProPlus ST 5 #EAT IR LM
1.9 SitFEat HEHEEU s B, MAH
SPSS15.0 G844 38 R ABER R F =017,
P<0.05 AERESITEE L,

2 H#R

2.1 HERGEHAFEXT PCO H T AN HIME
A #REBERXRS5FEBRRSHIAMIEHT PCO A
Mo, ¥ BRI EMEIER, B - ERETEENE
WKL (E ), SBARBEERARITFE
X (P<0.05), :EEH IC50 {H K (0.37 + 0.06)
pmol/L, T BB #Y ICS0 A (1.27 + 0.13)
pwmol /L, RIEA BB AKX TEHENEH
£ A [\ %% R (0.90.0.80.0.75.0.70.0.65.0.60
0.50.0.40) Bt A& FIFE 5L (C1) 43 5125 0.439.,0.442
0.591.0.683.0.754 .0.856 .0.943 .0.930, %H& &R
% £2 3% 0.90.0.80,0.75.0.65.0.60.0.50 ,0.40 A} 7
Ve NP

2.2 HEESHIEEC LA KA AX PCO HME
TR B E (0.2 wmol /L) FHAEEE B (0.50
wmol/L) 3 Bl Bk /£ FH PCO 4L 72 h J& , 4R AR
T4 RIHR (13.73 + 2.34) % (8.45 + 2.32)% , B
EE TR E N B4 (4.99 + 2.30)% (P < 0.05) ; i
HEZ (0.2 wmol/L) fIFE IEE B (0.50 wmol /L) Bk
AVEF PCO 4RMERIIAT- K (27.98 £3.81)%, T
BN, ZERARITFREX(P<0.05), Hit
AL DL BEA N s B E AR IR R R S PCO 4
T,

23 HEXRSHIEEHROHEKEHY PCO Al
MMP . ROS FIZIHEN Ca*B9M 0.2 wmol/L £hEE
EVEM PCO 4L, MMP 7£ 6 h Bf B 2.3 FF&,24 h
i 22 I, X HRAH 9 (29.6 £3.5)%; ROS £ 6 h
Bt B E TS, 24 h BHBR T X ALK 4R
Ca>7E 6 h i & Thar , AT BREH AT (154.9 £ 5.6) %,
24 h RS RAKFE, 0.5 wmol/L FHARERJEH
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®1 AFAERELBRSHEEREARE A PCO ik

HERKIHZE (n=5) xxs,%
25497 (wmol /L) M=
HEE
0.05 7.74 £ 0.65
0.10 12.43 £+ 1.62
0.20 38.18 + 2.56
0.40 59.71 + 3.49
0.80 72.96 + 4.60
1.60 74.84 + 4.61
3.20 77.62 + 4.62
HIERR
0.25 5.47 £ 1.69
0.50 19.86 + 2.85
1.00 43.75 £ 3.40
2.00 61.78 + 4.76
4.00 77.79 + 4.91
8.00 83.94 + 5.10
16.00 89.23 £ 5.13
HEE + HEER
0.50 + 0.05 3496 + 3.21°
0.50 + 0.10 48.52 + 4.07*
0.50 + 0.20 59.08 + 4.16"
0.50 + 0.40 80.41 + 4.63"
0.50 + 0.80 87.93 £ 4.71"
0.50 + 1.60 93.59 = 4.79"
0.50 + 3.20 94.50 + 4.77*

. EHERMNKEALE, «P<0.05

k2 BEBESEHEESBHRARSAERN PC 4 MMP ROS FZIMN Ca BN (n=5)
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MAE Xt PCO ZHH MMP . ROS RN Ca* 1% A
B, BiE S N B & WA MMP ROS 48R
Ca* My7AE{L, M2 2,
24 HEBESEFEERBEAKLEGRX PC 4l
Caspase-3,Caspase-8 Fll Caspase-9 B HJ &£ 0.2
wmol /L 2 E AL PCO 4 M5 , BE 5 I (/] 1 3%
N, Caspase-3 , Caspase-8 # Caspase-9 g & 15 ¥4 1%
B E - R, S BA LK, ERERIHT
FEX(P<0.01), 455 3F W, Caspase-3 , Caspase-8
#1 Caspase-9 Z25THERNRAT- &R, WE 3,
25 BRBERSFEBRREAKSAR PCO 4
Bel-2 4l 5% C p-EGFR  p-Akt 1 p-ERK & H
KFEm  h B2 (0.2 wmol/L) BN E A PCO 4
i, Bel- 2 FX T, WEAREER C BERIN, p-
EGFR ., p-Akt 1 p-ERK & FI/K 832 Tr%; HEH
JE (0.50pmol/L) A A/E A, Y Bel- 2 KX T,
i H. p-EGFR .p-Akt #1 p-ERK % H /K ¥ F R E
B REAREaE cHmE > BEXS5HFERLR
BEAYEF, T Bel- 2 p-EGFR p-Akt 1 p-ERK ZE
KFPE—HTHE, MERKAREE C EAER,
A1,
3 Wig

AMRGERER, RBEESEEBEREHE
BHEER, hBEZTEE PCO M HIEER

xxs,%

w3 MMP vs 3} 1R 40

ROS vs Xt iR 20 Ca® ps X FEZH

6h 12h 24 h 6h 12h 24 h 6h 12h 24 h

HEE 809£62 557:43 296£35 147.2:58 133.7:57 124656 1549:56 98757 101.6%57
BEE+FEEBR  764+61°% 46:41°% 1892342 1549595 1268+55'% 113.4£54%5 154.9+56° 98.7+57° 101.6+5.7%
FEERE 1009+57 98.7+57  101.6£5.7 99.8+5.2 99.6+52 101.1+5.2 1009+57 98757 101.6+5.7

T ESHBRENE, »P<0.01, 5EEBEAILE, AP <0.01

%3 BREESHIERRERAKSHES PCY UM Caspase-3 , Caspase-8 B Caspase-9 BHEEMHE M (n = 5) x+s,%

w3 Caspase-3 vs %7 FR4H Caspase-8 vs X FRZH Caspase-9 vs X FEZH

6h 12h 24h 6h 12h 24h 6h 12h 24k
HEX 1124+51 129652 135753 154159 162559  159.6%59  1362%53 147053  153.8x53
HEE+ HEER 1267532 1565£53*%  164.9+53"% 1652£59° 1863 £59°% 1734592 157.2+53°% 1643£53°% 1781532
=HiEgR 104851 1167451 120551 1074257 1205+58  1134:57 106752  1165+53 1228453

T SHBRAE, *P<0.01, 5HEESRALE, AP<0.01

MU, X5 EMN& BARBEEE L, HERRE
TREEE—ITTRER, BMEIRNE TRIKJIAER, X
A B FHE 7, JUH K* Na* Rb*f 3£ 1 J7 45531
5%, SR 1 E TR0 40 R AR BB IR A T, 0 5 A
NANHE FRIEE, FARNIE TIRERER
Ak, AT 5 W0 440 B PR A i 4 3l , AT LA S AL I 38

MERARF TR BRI T AT 4,
RECERGERA B, REREEMAKEA
ROS  B&A% MMP {2 #2440 B 65,3 C BB
Caspase-3 F1 Caspase-8 LA & Caspase-9 B 15 , i%
FHPRT, KEBRRE T/ T8 EGFR BE
PR BRI &1 ), 30 EGFR BE BRI B AR 1L , FHL
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HERED, U EBRSHEECAHARD
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BWE B4 0ELEHLH T RAW264.7 L&t HELF TrxR o Trx A& ¥ %k, 7 %  MTT &0
% HELF #3474 4k /), TBA 2 & 30 & MDA ,DCFH-DA #£4H# ) ROS, Real time-qPCR %%+ Western Blot i 4~
M E TrxR A2 Trx 9 mRNA Ao @ kik, 2R 6 EH LRI e RAW264.7 £ #7448 3 HELF ¥ %4 , 3]
# HELF A MDA #= ROS ¢94 &/ & (P<0.05);HELF ) Tx mRNA 2 X $M A G EREN A HERA T4
PARA FH TR mRNA RAZAARRKE , 57 T84 TrxR mRNA Fo & G R A M4 WA R FH(P<0.05),
ik, BFEBHETHRAD TH Tx &4 4% Trx 2 TixR mRNA, % HELF A .46 7 4 ROS #= MDA 47

Mo A& HELF & 8ALHi45
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