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[ Abstract | Objective; To investigate the effects of capsaicin on the invasion ability of human large cell
carcinoma NCI-H460 and the expressions of E-cadherin and Slug, in order to discuss the possible mechanisms of
anti-non-small cell lung cancer. Method; NCI-H460 cells were cultured in vitro and treated with capsaicin with
various concentrations, with no capsacin in the blank group. The 50% inhibitory concentration (IC,,) was
measured by MTT method. The NCI-H460 cell invasion ability was evaluated by actin-tracker green fluorescent
probe and transwell chamber invasion assay. Western blot and RT-PCR were used to detect the protein and mRNA
expression of E-cadherin and Slug. Result; MTT assay results showed that the growth of NCI-H460 cells treated
with capsaicin was significantly inhibited compared with the blank group, with statistically significant difference
(P <0.05) ; Actin-tracker Green fluorescent probe showed that capsaicin can notably prohibit NCI-H460 filopodia

formation. Transwell invasion in vitro results showed that capsaicin can significantly inhibit invasion of penetrating
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cells, with statistically significant difference compared with the control group (P <0.05). Western blot and RT-

PCR analysis showed that E-cadherin expression level was significantly elevated and Slug expression level was

significantly decreased by capsaicin, with statistically significant difference compared with the control group (P <

0.05). Conclusion: Capsaicin can inhibit the NCI-H460 cell viability and invasion, its mechanism for anti-non-

small cell lung cancer may be correlated with decrease in Slug expression and increase in E-cadherin expression.
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ULAF R, & F MR (capsaicin, CAP) Hi g /5 H
AIBIFSETE R A H 25 52 8228 s BE AL, B
e LT B B — B s M By . R A IS R B R
FBUER T LA ] 98 A 200 P ) 384 4, A2 O o, PR T A
ik —Fh i sl fh ey 25 w25 . B
B R o5 A BRAE DR B 55 1 5L, T it 988 = 9 6E AH
KBTI BRI S A AR 15% Y SR,
#) 2020 4F, A LKA 550 J7 58 A il g e 46, AE TSN
KoKk 400 J71° o 7 I 1 05 B4 43 AL eh  80% g
JE /N0 B il 8% ( non-small cell lung cancer, NSCLC) ,
B35 R (BIIR b R 20 e RN O A R, LR 2R A
R 1 R R BURF T M B iy E B E A O
TR A g 244 T BB NS A R AR i 8 T R R Y
AR 2 — " o R R B B AR SRR
M2 BFAH . BAR BORCR BA P AE A A, (B 0
A KT NSCLC #YBIF 5% fF DA S A HFSER AR
2 it it 9 NCI-H460 21 fif1, 5 75 WL 5% B3R Al &= % NCI-
H460 41 ] = 22 BE J1 & E 4% % 4 1 ( E-cadherin) ,
Slug 8 I 2R 35 1952 W0, Sy B 60 SR 3R 38 7 0 12k i 97
Pk SO AR A, PR 1F AT BE AR 0 L, BL BT
NSCLC &7 $2 57 8 %
1w
L1 4000 K4 b i 48 e NCI-H460 , Iy [
BT 20 P
L2 259 healom BRARGR (2 >99% ) ,MTT, %
FHABRICH) R AE I K ([ Sigma 24 w] #5050
100081-201408 ,M2128 ,PHDR1 ) , Transwell /N & ( 3&
[# Corning /A &, it 5 3140908 ) , E-cadherin 2 H ,
Slug £ 1 ,B-actin (_F i i SR A= W) He R A R ] 4t
S0 W S #F 4 ZM0092 , ZM2356,1208 ) , E-cadherin
BT A B3 B B AR (5€ [E Pro Mab 24 A, it %5
70796267A2) ,Slug Ha¥i N £ 7 [ P& ( 35 [H Santa
Cruz A |, fit*5 B2206 ) , HRP #ric it B 1gG =41 J
HRPARic i s 1g6 i ( LiEE XA H, #t 5
BSE-0140G, BSE-0520G ), Wi # F il # & ( H &
Promega /A &), it 5 9035-81-8) , Quant SYBR Green
PCR 57 & (32 [ TaKaRa /A #] 4t BS-PCR003) ,

capsaicin; invasion ability; E-cadherin; Slug

1.3 {Y#% DFC 450C %8 & & f05 (18 E 3K R
H]) ,ABI-7300 %! PCR X ( [ ABI A #]) .
2 Hik
2.1 4 NCI-H460 Z40 M (R 7275 & 45 10%
BSA () RPMI-1640 5 3% 55 37 4 (f& L-75 A Wk e, 7
F# 100 U-mL ™' 4% % 100 U-mL™"),37 C,
5% CO, KA AR R K5 920 24 NCI-H460 4 fifd i5
80% Y& FEm}, i 0. 05% i35 [ 1i#/0. 02% EDTA 7§
. i BEANML A T 2 x 10° A~/ L 422 Fh T 48 MK W i 6
FLAR 1,37 °C,5% CO, KARANRJE T 55748 ho sk
BIRM AN 2 EDTA &b B £5 g 5 40 M B, SR e
FH RPMI-1640 15 5% W Uk U 40 it . 5 4 X 2508 K
Y, &
2.2 PRLE B E M T DMSO, i A
500 mmol-L ™", —20 C -7, I BT, Ao 4
B0 % OB R 0 R 2 T Wk
2.3 MTT LU 45 B vk 0 4 B 4 ) 52 X $ioA:
K NCI-H460 41 Jfd , % B AN ML 2% 3 1 x 10° A~/ L 3%
T 96 FLA T, BRIy 200 WL, 3 K SR, Ik
H , 5250 20 B AL i A 49 B 24 0,100,200, 300,400,
500 wmol - L~ fRIBRHLE T, 25 11 4 R R IR 41
HARZME SRR A8 B4 6 NPT,
PR F MRS T 37 C 5% CO, MARFIREE F¥539%, 4
9% 3% 24,48 h 5 AALINA MTT % (5 g-L7')20
wL,37 C gk Sk 35 4 h, KR 3% /N O W FHFL N B
F2 FIE W, K5 AL A DMSO, 4§ 3% 10 min, i 45
AP TR A L 570 nm AR LS (R SR IOE &
R B bR A E WO BE AL 6 L (. AE
graphpad prism 5 Gt 1 8C0F b i 58 2 B0 i vk
(1C5y) o

I = (A A/ (A
2.4 LT AW AR YE VLR S REK BH 2 AL
59 gy OB K391 NCI-H460 40 Jf8 , 4 16 20 Jfa
T2 x 10° AN/ B R T 96 FLAR Y, S0 41 A fL
T LR B 2 100,200,300 pmol - L™ (i B2 4 10
pL, 25 AL BR A ZE A, o 5 i 5 S0 50 2 58 4
—5 ., BB 6 MF4TFL. PBS PRIk 2 Ik, FiH 4%
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ZRWEERWT 37 CEE 10 min; R )5, 1175 0. 1%
TritonX-100 Yy PBS ¥k % 40 M 3 ¥k, & K4 min, JH &
0.2% BSA [ PBS £F 30 min, )5, #4085 1: 100
B FRIC A R 2EFR K PBS 1% 15 min, PBS Pk 3
K o Olympus IX51 &5 56 5 i85 496 nm 4k, WL 5< 40
M 22 WIE A28k, LI EE 3 K,

2.5 Transwell /NE KM 2S00 AR s K
2110 g5 9 Transwell /N2 4 - 0. 5% Matrigel
BT 50 wL T 37 CHEF LK 4 ho B A K
NCI-H460 41 Ji, ¥ 52 5 25 40 i B & ¥k B 4 100,
200,300 pmol - L~ {3 HIZE ,37 C 5% CO, J i
VBB T 5 5% 24 h, s AL BR R IR Ab , o
S oE 4 8, RIS x 100 A4S 40 i 4 R T
Transwell /NE N E , I 7F Transwell /NE N E A &
A 10% BSA 1y 58 28R, WEHE 24 h J5, Bl
Transwell /N % & B A 28 B4 Mo, W B [& &
15 min J5, L) 10 g-L’1 Hoechst33342 4t {5 30 min,
OlympusIX51 %% 5 13 B8 71 %5 28 b 13k £L RS 19 20 o
B 2 AH M BEAILTT AR 10 ASRIEF O (E . 52
WEE 3K,

2.6 Western blot 4347 O 4 K 1) NCI-H460 2
T H46 52 6 241 4 L FH 249 52 9 100,200,300 ol - L™
MIBER ,37 C 5% CO, K ARFITREE T 85 5% 24 h, =8
FIZHBR A I BRAR ZE A, oA 25 R 5 9056 4 58 4 — B
JH 241 B 24472 % (20 mmol - L ™" Tris-HC1, 1. 5% Triton X-
100,150 mmol - ™' NaCl, 10% H i, 1 mmol - L™
Na,P,0,,50 mmol-L ™' NaF,1 mmol-L~"' PMSF) fil &
0 41 %) (5 pmol - L™' AEBSF-HCI, 5 pmol - L™
EDTA,10 mmol- L™ leupeptin, 1. 5 mmol - L' E-64,

&1 PCREI¥E
Table 1 Primer sequence of PCR

pH 7. 4) 241 40 fl J5 , We 5 240 W, Bradford 325 il &
A AR, 20 pg AT ASFA 2 x b A
ZEWWE, 95 °C AF M 5 min, Bifi J5 #E 4T 7. 5% SDS-
PAGE BERCHLVK . LK, fLFE & 0.45 um i iR £F
A Z WL, & 5% B9 B AS W K PBST (25 mmol - L™
Tris pH 7.5,150 mmol-L ™' NaCl,0. 1% Tween20) £}
A 1 h, 4 5 in A E-cadherin T {4, Slug $iT &
(1:1 000% B )4 C e E ol 1%, PBST PRk 3 K, Bk
5 min, JII A HRP F5ic i) Bt (1:2 000 5 K¢ ) = i
5 2 h,PBST PEI% 3 K, R IK 5 min, % [F K9 J5
25 B-actin PURWEH o ECL fb & i 2 4, i
it Bio-Rad % ¢ B & 47 H B9 4541 09 2 18 4 I K&
53T o

R EL AR 22 TR0 = bR R 1 423K 3 ¥ /B-actin K [

22K

2.7 Real-Time PCR( RT-PCR) 23 b7 U %04 K
11 NCI-H460 41 fifg , ¥ S 56 41 40 i FH 2 4k B2 4 100,
200,300 wmol - L™ ALK ,37 C 5% CO, Kt il
MR EE T RES% 24 h, a8 LA BR AR N B AF , HoAx 5t
5 5g 4 — 3. B8 TRIzol i 7] & 15 B 45
$2 % RNA, Nanodrop2000 £l RNA ZfiJiF . fii f M-
MLV 3% 5 5% 38 30 & 1 A7 300 5% 5% 0 g, Al o B 1)
cDNA , #5445 R0 & Ul W 43 647 . A Pubmed
A A OGN A, R R 51 W A R Primer
Premier 5.0 &% it 5149, 5175 W35 1, f#i H Quant
SYBR Green PCR i F| &% 8 PCR 5| ¥ #4179 44,
i Applied Biosystems 7500 %I 5 5 PCR {0 HY ACt
(B B A i 2, T E 030 s A X 3 P 3R Gk i B R
K 3 W%

S st T iiF W BUR I /bp
E-cadherin 5"-GGCATTGGGAAGAATCAGCC-3’ 5'-ATTGATGTCCAATGGCCG-3' 487
Slug 5'-CCTGGTTGCTTCAAGGACAC-3’ 5'-TCCATGCTCTTGCAGCTCTC-3" 395
B-actin 5'-GAAATCGTGCGTGACATTAAG-3’ 5'-CTAGAAGCATTTGCGGTGGA-3’ 226

2.8 Giibs#o bt SRA SPSS 17.0 B4 17 %4l

AT B & 2 s RO, IE VORI L AR

o K5, ZREARBIBCR F R R 7 25001, LA P <

0.05 WZEFAGI¥E L,

3 &R

3.1 X NCI-H460 40 Jitd 3% 5 ity 52 i) R[] 28 ok i

(100 ~500 wmol «+ L™") fi4 B AR & 43 %I 7E I T NCI-

H460 4ii ] 24,48 h Ji5 , Bl %5 2 ¥k B2 1) 1 R0 AE H st
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Ti] P9 SEE K, JEC X 20 i £ 400 1 23 A0 1Yl 1 5, 5 ok R
IR E, 55 HA iR, 25 AR EE X
(P<0.05), HiHZ 24,48 h [ 1C,, 4> 51K 366. 2,
328.2 pmol- L', W2,

3.2 X NCI-H460 4 it 22 4R th & T8 s 2 m -
L HENCY AL )5 B, B R KR R 100 pumol - L7
i, NCI-H460 4l it 47 BH & 1) 22 0K B 2 T8 0, BN
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£2 EHMEX NCI-H460 28 i 1 58 1 5 i
Table 2 Effects of capsaicin on proliferation in NCI-H460 cells

Y15 i 24 R 48 h AR
/pmol-L /% /%
%1 - _ B
L ES 100 9.16 14. 60
200 20.43 24.27
300 27.29 30.72
400 52.41 66. 87
500 82.98 94.29

5 R I8 P JFC Al e 96 200 LA i 1) 7 AT HE B L 22 27 4
BHMUZE 209 B g 200,300 pwmol « L7 B, NCI-H460 4
Jf A UL W S 22 AR BRI B, AT A R 220k P 2
A A D200 L 3% 1T AT UL/ R, LBl A 1 2 AR
5, WA T

A B
= D

A.ZS 4B BAE 100 pmol - L' 45 C. BiHlZE 200 pmol - L~ "4
D. BHZE 300mol - L™ 20 (& 2 [d])

Bl1 #HME NCI-H460 M LR B R BB 0 (2%
I, x400)

Fig.1 Effects of capsaicin on filiform pseudopodia formation in

NCI-H460 cells ( microfilament fluorescence, x 400)

3.3 XF NCI-H460 4fi i {k M= 286 J1 52 ml B
U 20 BE Sl 200,300 pumol - L' A, NCI-H460 4 fifd
22 AN M E Y 3 T R O R O S A
i, 2R A S E X (P<0.05), R
W B A 100 wmol - L ™" Bf, NCI-H460 4 i 2 22 4H g %k
BRI HES S QA E, 2R LG5 E X,
L3,

3.4 X NCI-H460 4 i E-cadherin, Slug & [ % ik
MRZIE BRI A& BE O 200,300 wmol - L',
F Tt E-cadherin 2K /K -, IF 5 vk BEAR M, 5 28

F3  HMEI NCI-H460 AN RENBFIM (v £5,n=3)
Table 3 Effects of capsaicin on invasion ability in NCI-H460 cells

(x+s,n=3)

24 5 e B2/ wmol - 1! 222 4 i 25/ A~

= - 107.1 £20. 4

HRE 100 99.0 +18.2
200 75.3 £17.9"
300 52.2 +14.1"

S Ak P<0.05,

HAE, ZRBAS 5% L (P <0.05), Bl
FRLAHEH 200,300 wmol - L™ I, 2 3 FEAIL Slug %
KAV R R, SR AR, 2R BA
Gt @ (P <0.05,P <0.01) . HBERAUE N
100 pmol- L ™" i, E-cadherin #l Slug 2 ik /K F- 5 25
HALE, 2R gt L, WK 2,%K 4,

A B C D

2 EHIEST NCI-H460 4 f E-cadherin, Slug & & %% 9 20
Fig.2 Effects of capsaicin on E-cadherin, Slug protein in NCI-H460

cells

£4 M ET NCI-H460 4 il E-cadherin, Slug & [ %4 £ % I
(xxs,n=3)

Table 4 Effects of capsaicin on E-cadherin, Slug protein in NCI-
H460 cells (x +5,n=3)

a5 2k g H A RIBKF
/pmol- L~ E-cadherin Slug
= - 0.61 0. 10 0.86 0. 19
ik 100 0.65 0. 14 0.83 +0.19
200 0.91 +0.23" 0.67 0. 11"
300 0.95 +0.26" 0.42 +0.07%

T 52U K P<0.05,2P<0.01(£5F).

3.5 X} NCI-H460 41 )i E-cadherin, Slug mRNA
KR R &R E O 200,300 pwmol - L7,
2 FHE E-cadherin mRNA K35 7K, I 52 ¥k B2 K
Wik, S adiR, ZR BT E (P <
0.05) . HHIE LWk K 200,300 pmol - L'},
F MK Slug mRNA Rk K, IF Bk BE AR i1, 5
FHALE, ZRAAZITFE L (P <0.05,P<
0.01), M K & W B H 100 wmol-L™" B}, E-
cadherin fll Slug mRNA Rk /KFE 52 G4 e, 22
SEGIFEE L, WES,
- 175 -
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#5 H#EX NCI-H460 21 ffl E-cadherin, Slug mRNA 3% 89 8
(xxs,n=3)

Table 5 Effects of capsaicin on E-cadherin, Slug mRNA in NCI-
H460 cells (x +5,n=3)

- oy i mRNA A X 7K
/pmol-1~! E-cadherin Slug
2 - 1.02 £0.18 4.67 £1.03
B2 100 1.53 £0.20 3.87 +0.68
200 2.48 +0.31" 3.0.2+0.59"
300 3.54 £0.57" 1.31 +0.23%
4 itig

il 95 2 4 BR 0 R A O R 22— Hoh
80% 3 NSCLC, H 45 20% ~ 30% [ B # 45 F A #l
2 HE B AE F R VI BR 19 L) NSCLC &
WA 2/3 WAL R MEBNGR, RELB
2 BB T RIVA T RO R B AR A 2 R
H G T 07 A7 55 £ B3R 7 Il 0 F B e &k
A G W, SR H A AL v R T, R I
oy FIKVAR B AL L Ry b2,

UEAR R, A% 40 rp 24 1 T P RE (96 97 1R B
FEBUIE 25 BT B AR, 2 BT R B 252 T AR 1
T EM ., PR (S54SR B o 8- L -N-F -
T - e ) e 20 MU B — Bl T PR B VE N B
MGG E A ILT M DT, F 1999 A (5
[l 2 ) L O T e 2 PR AR A AR N Ak K A
PUREAE VR, f0 0 B 2 RS 2 W, BOHLEE AT o
TR AR B P R AR AR AR K. AN IR AR,
BHUE T 5 A B0 08 A375-S2 i,
SR ZE X NSCLC J& 7 H A M i 4F FH H i i A
BT ot A B 9T DR TRk AR R R T
NCI-H460 4 Jifd , W58 B 2 1 HT NSCLC RN . 25
L TR 22 X NCI-H460 21 g 240 i 3% 3R A5 — B
il VE FH , $E7R B 3R B AT Y 7E AT NSCLC 8500

E-cadherin J&—2 32 324 53 41 il 2 [0) A0 B 5 Bt
MAES O PE S IR 1, BB RGAE L,z S
5 40 0 [0 % 3 B, kT A R E R b R A0 e R
+yEE ", E-cadherin 45 F1 30 R 5 % 7T £ 40
JH 170 2805 A 15, 988 A0 L o BT & 3 7 s 7%, - T 7k
LRSI AR B 21 2] B 32 i & A 8 PR 4 3T 1E R
ML kS K B R . Slug FE[H /2 Snail
BRIEN R Z —, B E-cadherin 3 [H J3 2 + -
E2-box JT {4 A4 i 8 5 K E-cadherin [ % 5%, T
E-cadherin 25 (4 % ik , 2 [7) {2 1k 98 5E 40 0 1) S A 42
ZRLEA R . BEEET BER W, Slug HE
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I 1) 55 2235 Rl B £E AT E-cadherin (19 11k 22 35 5% B2k 5
U5 R TR o DRI 45 T M g L 10 R A R 1Y
R R R R S A OE . AR, LB E b
PR NCI-H460 20 }d , fill 22 5¢ Y6 e (4 A1 Transwell /N2
PRAMZ 28 S50 45 L W, BRI AT I 3 900 i) 22 4R Bk
JE TV R 452 2% A0 250, UE BH SO ZR T 0 sl e i A i
Wiz 28, 3k — 48 1+ Western blot 1 RT-PCR 43 #t
g5 R, U T 2> NCI-H460 41 Jf Slug 7 4
1 mRNA 235,30 E-cadherin %5 [1 f1 mRNA ) 22
ik 7R BROMUE FT AR L B0 ) Slug 2 3K MBS E-
cadherin 3 3K Sfe 11 il 48 4 (1 3 Ab 12 28 HE F1 o ARHIFIE
S5 5 5 00 A I 5T 46 SR R R AR, O AT DA
il Slug 3 i5 A1 38 il E-cadherin % 35 7] #1JJ 7
NSCLC f22&,

ZE E TR, HUBUER A W] Y NCI-H460 4 il
FHEAE L, TR NCI-H460 40 3% %, 1fi H B
7 Al B AIK Slug %35, 8 E-cadherin 38 35 417
NCI-H460 #fi g {= 22 B& 1 , 7] fg 4 H i NSCLC iy AL
il Z —, & NSCLC &7 $ AL 87 ) JEL
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