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Effect of Nicotine on chemo-sensitivity in A549*

Xia-qing Shi, Ling Liu, Cheng-zhi Wang, Ming-mei Liao, Man-yi Yang, Jin-feng Zhao

(Key Laboratory of Nano biological Technology of Chinese Ministry of Health, Xiangya Hospital,
Central South University, Changsha, Hunan 410008, China)

Abstract: Objective To investigate the sensitivity of lung cancer cell A549 induced by Nicotine to Cisplatin

(CDDP) and its effect on apoptosis-related protein. Methods A549 cells were randomly divided into control group,

CDDP group and CDDP + Nicotine group. After co-cultured for 48 hours, cell viability was measured by MTT assay,

apoptosis was detected by flow cytometry, and expression levels of apoptosis-related protein Bel-2, Bak and Mcl-1

were identified by western blot. Results Compared with the CDDP group, the cell viability was higher and apoptosis

rate was lower in Cisplatin + Nicotine group while no significant change in pro-apoptotic protein Bak was identified.

Expression of anti-apoptotic proteins Bcl-2 and Mcl-1 and phosphorylation level of Mcl-1 were upregulated when

compared with those in CDDP group. Conclusions Nicotine may reduce the sensitivity of lung cancer cell A549 to

CDDP by up-regulating the expression of Bcl-2 and Mcl-1, and the phosphorylation of Mcl-1.
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1.1 XEB5iEH

AS549 4 (b it A [ RE A B 40 I ). 4R
(cisplatin, CDDP ). Nicotine, MTT ( 3¢ [H Sigma NED),
RPMI 1640 $555 3017 . 858 R (L[ Gibeo 247] ), i
113 (fetal bovine serum, FBS) [ R EYRH (R
) AMRAHE ], DMSO (JEIREFRHEARAH ),
Annexin V/PL I T-RMRA55 & (3€E BD AF ), —
L p-Mcl-1 (T163 ), Mcl-1, Bak, GAPDH il — #i
( 22 [# Cell Signaling Technology 2 H] ), Bel-2 ( Y
Abcam 72 F] ), BCA il & ( EEPEE CAF ). 4
Muds 3248 ( H A SANYO A #] ), FACS-Canto Jii 20 4H
MA (SEE BD A H] ), 4K EIAR{L ( 32 BioTek
Epoch O], YK Y ( 35 [E BIORAD /A &) ), Fluor
Chem R ZINEERUL T RS ( 3£ Protein Simple 2
Al s
1.2 FHik
121 @@fszdc AS49 HIfNRE SR T% 10%FBS, 1%
HEEMEEGZ, RPMI-1640 ¥5353E, 37°C, 5% — &
B IEFRAE
122 MTT el afiniE B K A549
A AIAERD T 96 FLR , 44L 5 000 N2, FE4H 3 M E AL,
FRANMENG REJS , 7678 BTG Nicotine AbEEAY 244, in
ANSHAARRHEE CDDP (0.0, 2.5, 5.0, 10.0, 20.0 &%
40.0 pmol/L) FUIGEFEIE, YKLEIEFE 48 h, [AIAFIREEs
H O HEAESREFREL) AR (&SRB m
AR EIE ), BELINA 10wl MTT %% (5 mg/ml, EJ
0.5% MTT ), 4kEER75% 4 h, HFLIA 100 w1 DMSO,
BRER EAGERS 10 min, (04558005, G
FRAX 490 nm A0 4L ARG AR

KA AS49 4, T 40 M %5 % R 1 x 10" 4> /ml,
P2 ml/ FLEEFP T 6 FLANME S -, A S pmol/L
Nicotine ZbFH 2 h, A A 7 pmol/L CDDP ({15575
YRSLIEFR 48 h 5, AR AT IV 1Y PBS 2 it
0 2 YK, T3 1 x Binding Buffer 28 W&l A 100 1
A9 1 x 10° 4 /ml FOZAIIEEIE, A Annexin V 5 PL 4%
BIRA), iR 20 ~ 25 CHOBALHCE 15 min 5, A
1 x Binding Buffer 22K 400 pl, Th P i i
W52 45
1.2.4  Western blotting Fom A AR ARG WEEANTE
SR, SRR, 10% 1Y SDS-PAGE &L
FLUK, 250 mA FEE % PVDF 5, 5% BSA £} 1h, —
L ACHFF IR, TBST Ve 3 ¥k, —HiFHE 1 h, TBST
VEIE 3 ¥k, ECL AL KOG,
1.3 Hit=H%E

BES>HT R SPSS 18.0 Gt #i i, iHE R
PP = brE2E (xxs) Fom, R 200, Wi
Wi LA LSD—t K546, P <0.05 HEFAGH¥#E X,

2 #HE

2.1 Nicotine 1Ef A549 j5% CDDP #2414 I 22 0ia
5 wmol/L Nicotine b BH A549 40}l 2 h J5, A [
weBE ) (0.0, 2.5, 5.0, 10.0, 20.0 &% 40.0 pmol/L)
CDDP 435I 4b B A549 4 fifd 48 h, CDDP REFFAIK A549
AR AT 2, H AT RIS | Bl v B T4
JH 77 1% 2B Wi KA (P <0.05), CDDP+Nicotine 2 [
MAFIE 5 CDDP AL A AF TG . Wk 1.
2.2 Nicotine 5 CDDP X} A549 4Rt 1=K 540k
X} HEZH . CDDP £ Al CDDP+Nicotine £H fi%) 2 Jfd
TRAHIM(3.94 + 1.15 )% (14.75 + 2.17 Y% FI(9.53 +
0.86)%. 272001, ERAgit 3 L (F=38.626,
P =0.000 ), CDDP 41 Al CDDP+Nicotine 21 4 Jifg
P8 T R K F A BE 41 (P <0.05); CDDP 44 Al
CDDP+Nicotine 41 [bAL, 22 R A G172 L (P <0.05),

i PT o) 2m BieL A T i ¥ A . >
1.2.3  Annexin V/PI A& 2afe o=  HRUALFXEE CDDP+Nicotine 214N TRIE%. WK 1.
%1 CDDP #1 CDDP+Nicotine Xt A549 HBfFERMIEM (n=3, %, x+s)
2151 0.0 wmol/L 2.5 wmol/L 5.0 pwmol/L 10.0 . mol/L 20.0 p mol/L 40.0 p mol/L FA{H Py
CDDP 41 1.00+£0.08  70.77+0.33" 5541 +2.60" 39.49 +3.21" 31.37+242" 2322+322" 237987  0.000
CDDP+Nicotine 41 1.00+0.08  77.02+1.97" 71.03+£237"" 5244+3.06"" 3558+1.84"" 2089+556" 60985  0.000

W 1) 50.0 pmol/L H#E, P<0.05; 2) 5 CDDP 414, P <0.05
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Comp-PE-A
Comp-PE-A
Comp-PE-A

0 10° 100 10° 10’ 0 100 10" 10" 10° 0 100 10" 10° 10’
Comp-FITC-A Comp-FITC-A Comp-FITC-A
A B C

A: XFHEZ]; B: CDDP 4] (7 wmol/L CDDP b BH A549 4l 48 h) ; C: CDDP+Nicotine 41 (5 wmol/L Nicotine 4t A549 41l 2 h,
7 wmol/L, CDDP #kLEAMEH 48 h )

B 1 Nicotine 5 COPD I A549 ZHBiET- 840

2.3 Nicotine 3f A549 HUAT-HHXEBRIEAKTFE  FH AS49 4L A [RIEFE (0.0, 0.5, 1.0 % 2.0h) 5,
EEAL) A549 4ii 1 f4) p-Mcl-1, Mcl-1. Bel-2 il Bak ) 3 35
g5 R WL 2 F % 2, 30 5 wmol/L Nicotine 4 JKFEILEL, 254 G5 X (P <0.05),

Nicoti 00 05 10 20 Nicoline
1cotine CDDP
p-Mel=1 | o — --l 40 kD p-Mel-1
ol ]
Bel-2 #2610 Bel—2
Bak 25kD Bak
GAPDH 374D CAPDIL

A
A: 5 wmol/L Nicotine AbFE A549 41fig 0.0, 0.5, 1.0 %2 2.0h; B: 5 wmol/L Nicotine ZbFE A549 Zififi 2 h, 7 wmol/L CDDP 15 FEIELKSE
9% 48 h

Bl 2 Nicotine #Mi A549 BYET-1HAXFEHHIRILKF
% 2 5 pumol/L Nicotine At BB AR [EBTEEXT A549 ARUAT HEZEAMEIE  (n=3, xzs5)

p-Mel-1 5.48 +2.34 23.65 +3.37' 3424 +1.73' 65.65+2.71 273.899 0.000
Mel-1 41.62 £2.00 63.73 +2.80 87.44 +4.03' 97.50 +2.91' 98.699 0.000
Bel-2 9.33 + 1.00 17.05 + 1.15" 23.51+0.87" 34.21 +2.26 38.323 0.000
Bak 6.15+0.27 6.16 +0.39 6.24 +0.39 6.39 £0.22 0.335 0.801

e 75 0.0h PR LES, P <0.05
5% 3 Nicotine #1 CDDP B &AM B/ A549 MRUEATHAEZHWRIE  (n=3, xts)

X 2 23.02+1.76 94.26 + 1.55 25.52+3.64 7.15+2.13
CDDP #H 15.58 +1.25" 21.84 +1.93" 9.42 +0.64" 13.55+2.71"
CDDP+Nicotine ZH 22.18+1.84"% 88.21 +4.50"% 70.38 +3.74"% 15.05 +0.39"
F{H 23.830 52.811 41.143 96.150
Py 0.001 0.000 0.000 0.000

W 1) S5XHRAES, P<0.05; 2) 5 CDDP 414k, P <0.05
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Nicotine Al CDDP I 45 4b ¥ J5, CDDP+Nicotine 21
AS549 411 il 1Y) p-Mcl-1, Mel-1, Bel-2 Fil Bak [Y 3 35,
CDDP ZH# BRZH Y p-Mcl-1, Mecl-1. Bel-2 A#iA 1
AR, Bak MY3RATFHE . % CDDP 4 p-Mcl-1. Mel-1.
Bel-2 A T8, Bak MFA TRk .

Tig

I 58 2 A BR GO T e i e R R, R e LR
i, RIS BE NS I SR B ERT IR, 2
BITFB, TR BT . Eiay T Rl — LAy
BEXSPERY 7 B 0 H TR V. CDDP 2 TR
I7 AT R B A ORI (Y DNA 5445
PUm 2 —. SR, HEIE B 4% CDDP
PR, FEURITIRIG, B, FAEH T A Al
S CDDP T 24 1 73—F AL X Tfids 0 52 ) vy 7 Flek
e R TS AR L

W Bl e e K B FE B TR 2, 249 o /N4 il
S 119 70% F1/INAH I il 983 19 909%™, Nicotine 2 Jf 5
B EZL NS, ATEE HA N R ™ Sl s B
Nicotine F il 2% Fh Bl S JF T, XIS 7R Nicotine A~
{CEA e Il A M RS A A B, T R Ik T
25 1 TR AR HE Bl i 40 i AR A7 Y B IRIESY R
BH, Nicotine 52 7] LURRARATE2 40 AS49 XF4Ly7 254
CDDP (HURNE , Wl A7 o A8 v (0 it 4 L0 T

Bel-2. Bak Fl Mcl-1 2 Bel-2 FE [R5 i 1 5%
Bak J& EZAR T, FEANIYE T R E A
Mo Mel-1 i, HA 0.5~3.0 ho Kk, 4E
K Mel-1 2 PP B K R AR A D g 2 G 2
Mel-1 & H AT LITE T163 (i Skl tt, Hukm ikl ik
K Mel-1 By, SombridT-Thne. A549 4HffiZ
Nicotine b FRJ5 , Nicotine AY_F I Mel-1 fERK K,
SR L T163 A WL /K. I, Nicotine fi2i#F
AS549 AR AYIETE , I BRI ALY T B0 T REsE o 1A
Bel-2 fil Mel-1 (%35, PAK Mel-1 f) T163 {37 s R
Ko 2B I SRR A ST AT IR Mel-1 J& 75 AT LA
B Ry i 8 [ 3597 (0 R S i e 6 T

A WFFE 1E B Nicotine 1] A M Jili 485 20 i %) £, 15k 10
A2 AR IR CBER SR, JF#E PI3K. Akt, MAPK,
PKC 2575 [, 512 Bel-2 RN E 335 M
HHsRR A L& A AR AL " T Nicotine 753 40 TG
PI3K. Akt, MAPK. PKC %52 (4 3 Il Bel-2 K% 5
F 75 Sl 4 T 25 1 S IR, E— 2R Nicotine

3

5 i 20 Y 24 ) 3T WL T DR iR A BT Y
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