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TEANH Y HE R, 43 6 BEVA R I Caspase-3 (2F it 208 K 4 (B2 7R -3 ) W 1% P , Western blot J7 35 4l SW1990 41 g th p38 #1
p53 K FFRIK . G5 R UM X B R 40 SW1990 ELAT BH 5 % Az 1< 40 4 4 A, I S22 BB ) 0] £ 40 ot 5 ot o Al i AN
D25 5 07 240 ] A e BELIAE 6 Gy /Gy B, 4t i 100 1 23 I 25 0 e B 1 384 Jn T 34 5 B R K 1) p38, pS3 BRI R R N, &
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[ Abstract ] Objective: To investigate the inhibitory effects of capsaicin on pancreatic cancer SW1990
cells and explore its potential mechanism of action. Method: The pancreatic cancer SW1990 cells were treated
with various concentrations of capsaicin (100, 150, 200, 250, 300 pmol -L7"), followed by 12, 24, 48 h cell
culture. Effects on cell proliferation were determined by a CCK-8 Kit. SW1990 cells were treated with capsaicin
(150, 200, 250 pwmol -L~") for 24 h. The cell cycle distribution and the percentage of apoptosis were determined
by flow cytometer. Caspase-3 activity was measured by spectrophotometry and the expressions of p38 and p53 were
examined by Western blotting analysis. Result; Capsaicin inhibited the growth of pancreatic cancer SW1990 cells
in a dose-and time-dependent manner. Flow cytometer results showed that the cell cycle was arrested at G,/G,
phase and the apoptosis rate was increased in a dose-dependent manner. Pro-caspase-3 could be activated.
Moreover, the expressions of p-p38 and p-p53 were up-regulated. Conclusion: Capsaicin could inhibit the growth
of SW1990 cells by inducing G,/G, phase cell cycle arrest and apoptosis. The molecular mechanism may be
realized through up-regulating p38 and its downstream p53, and activating the pro-caspase-3, then promoting cell
apoptosis in pancreatic cancer.
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p53 SIS G,/ G 4 A ) 40 BEL ¥ R0 4 AL A 94 T >F 0
N5 W 988 0 38 B8 3 e O R 2 A e o VO
(TRPV6) 3Z {4 , i {2 145 28 14 i 00 15 1k ok i 5 A
JIN 2 T G R T 5 T R AN i £ 3% C ok A
S 20 0 A T S e R T R (ROS)
() B i S H R Wi Y Caspase-3 1976 16 3 175 5 T 98 40
MR T Uk, A B ST K BB 2K R o R
Jit ROS, i MAPK-INK, J-1E H T 2 b iR 15 = 1 #
75 T I M 0 L ) R T, AT A R g H A
PR B 3 AN S AR W R . AS W 5 LR IR R 40
SW1990 Sy B 5 XiF ¢, W % AL 2% % L 40 Jfd 2 & &
TR S, I — P B HAE AL .
1 ##

PR [ 26 E > 98% , 3¢ [H Sigma 28 ), ¥ fi#
FH B (DMSO) < 0.1% Ry 4= H & K
W, =20 CUKHFIPRAE ] IR 4R 3 |, I , DMSO , it fk
N BE ( propidium i-odide, PI), RPMI-1640 %% 3% 3t
(% Gibco 24 A ), CCK-8 X 7| &, Caspase-3 i P
R 50 & ([ 38 s RA Y EARTFSE ) , Annexin
V-FITCZH ML g8 Tk Il & (h E s gl A &
JEAT RN F] ), TRIzol 350 J2 cDNA 3 % 5% 30 £,
BCA 2 1 ¥ B2 I 22 1K F) & (0% K Fermentas /3
Al) . B-actin RPT APUIE  Abi A p38 K p-p38, &
Bt N p53 K p-p53 Pk (% [H Abcam A7) ,HRP F5
LML/ I E PR TgG (£ E Sigma A7) o
NSRRI A SW1990 (I T ATCC) #55% F & 10 %
i 2F I 100 mg- L™ 8 Z A 100 mg- L~ 4 8 R
() RPMI 1640 ¥ 32, B F & 5% C0,,37 CHijiE
WEARA PR R 2 ~3 d B 1 R 2 )2 I
AR, E 70% ~80% f@lif iy I HR 11 BT A A% AR
2 FHik
2.1 CCK-8 WA 40 o 8 58 e 4E b 1 % $ioA: K
WY SW1990 i, LLAFFL 5 x 107 4~ 41 ffg 422 %l 1] 96
FLAR, 20 BfL s BE 5, o AR [k B2 (100, 150,200,
250,300 wmol - L™") Ay BRHN 2, 43 945 3% 12,24,
48 h, B R 8 AN E AL, [FIBT% E A (R Al
CA I e A S5 35 3200, DA R A CmA
FEEA 0.1% DMSO WMIFFW) . 4 WIEHZ
i1 h,&FLMA 0.01 mL CCK-8,4k%24:%% 1 h, i
FRAX ( Bio-Tek, ELX800 ) il 0% 5t B (A, ), 55 4 7
K3,

QMR KRR = [1 - (LR -2 T ) /(251

4 -FHEEL) ] x100%
2.2 i MR AR DU 40 B 99 T >R H Annexin
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V-FITC/PUXL G it 2 40 i A A6 I 40 Jf 0 720 o 4 x
10° A4k T %552k K0 B9 SW1990 21 A2 Fh 7 6 FLIG
FEtrh, K & 90% Fil A B, 43 0 i ACAS [R] R SR
2 (150,200,250 wmol-L ") VEH 24 h J5 , [ i 15 o it
ECH 0. 1% ) DMSO 4bFH 24 h %R &40 3 1~
flo BEE I EER AL, 1 000 v+ min "' B0 5 min, &
PBS ¥ 2 W, 4% V-FITC/PL 8 1~ K i i 57 £ vd B H
500 pL Binging Buffer T & 41 fifd, mAs pL Annexin
V-FITC 15 wL PLIEA], %R #EOGAE LS min F ALK
LRI EOR 1 x 10" A/4 . Kk PG 488 nm,
KWK 530 nm, Cellquest 344434 -
2.3 AU RIS ARG PTG € 3 220 AR A
20 J SR A A o WA DLUOR TR R B B R (0,150,
200,250 wmol+ L") b3 24 h J5 Y SW1990 4 jifi
LA PBS G2 oG VE 2 I, FH 70% ¥ L 1E 4 °C & &
R, B KRR O EERE E W, A PBS WYE 1 WA,
AL TR B4 0.25 g- L' () RNAase A, 37 C
J2 R 30 min il A 20 mg- L' PI, % i b S 2R 30
min J5, FH U 220 I ASCRS: 00 4 A R 30 43 A
2.4 Caspase-3 Wi PR R I AN W] vk B AL ER (O,
150,200,250 pmol-L ") fEH] SW1990 4ififl 24 h 5 ,
WA 40 B, A OPBS PRI 2 Wk (L 2 000
remin ' ,5 min) , 325 PBS b %, 76 WCAE MY VT TERE
A4 A m A 50 wL ¥ Lysis Buffer, W44 ; B 1K
2% 30 ~ 60 min, H AW ER G 3 ~4 K, Bk
10 $,10 000 r+ min 'BE.0> 1 min, /N0 TR B I3 W
(2R B B ) Fe B 8 & v, I i B ok 1E
Mo WS pl BT EAEE, TEINMHOOLET
PR R AR ASTE 595 nm YR (Y WO BEAH 5 WSS A
45 wL7 100 ~200 g £ 1100 40 M 2% 135 W, A
50 wL #J 2 x Reaction Buffer f1 5 pL Caspase-3
Substrate, T 37 CHOGIFHF 4 h; T L4866 E
P E AR A FE 405 nm P KT AL AR
Caspase-3 B9 A X% M o

XTI PE = Ao/ A sos
2.5 Western blot £l p38,p53 FEHAYFRIA  SW1990
2 L 25 AN ) ik B BORU 3R VR D 24 h S T Tl O Ak i
LA, B0 FF BE L PBS vk 2 k. A 1% PMSF
() RIPA 2 if 24 fife 0 24 A 20 i £ B8 2 11, BCA 43
BT 000 A B R R R B LR, B A
P£ 10 min, %20 & W 100 wg S HFE AL, DL 12%
SDS 2R A s Tk Jrie B B FELVK 43 B B 1. B A B R
% %2 PVDF & I, i & 5% WiAR W58 1) TBS 3 4]
2 hofe bt A p38 K p-p38, pS3 K p-pS3 Hifk (1:
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500) 4 C W 1 7%, TBST P 15 min x 2 & J5 M
HRP fric i L EHi % 1L P/ IgG (1:500) ,
HFE 2 h, TBST PEAR 15 min x 2 3R, FHHE o fk 2
BB, X SR BEOL R, B-actin /R NS
AR B 221k . H Quantity One B I RS 53 0T &
B AT P AT o

2.6 FARMGITAIE SR AT AR TR B DL v s
FoR A SPSS 17. 0 Geit 84 47 75 22 53 B, 39 8K
Z [ ) 2 H AR T SNK-g K56, P < 0. 05 Bf 37w
A G FE S

3 #R

3.1 JHRLEE N R R SW1990 4 i 14 {8 4 1l (4 1
M 525 {41, 100 wmol - L™" B 3 41 15
12,24 h G It2 2 L, AEH 48 h A4t 8 X
(P <0.05) . A4k R BRAER VEH SW1990 4 g A
] Bsf ] o5, FLAE K il B A Gt ¥ L (P<
0.05) . FHLFifiZs 25k B2 (% T8, SW1990 4 Jifd A= < 5%
IR R e T, B B RO RO R
W1,

K1 HWEXTFEIRE SW1990 Mg £ K MEIEM (2 +5,n=8)

Table 1

on pancreatic cancer SW1990 cells(x 5,7 =8)

Growth inhibition of different concentrations of Capsaicin

W il 2/ %
21 51
/umol -1 ~! 12 h 24 h 48 h
25 - 0 0 0
BiHZE 100 4.53 £0.57 6.84+0.72  23.24 £1.24"
150 30.45+1.32"  40.50 £1.53" 52.34 =2.32"
200  46.80 £2.31"  60.14 £2.43" 71.89 =3.24"
250 64.61 £2.40"  77.41 +3.38" 85.70 +3.43"
300 80.90 £3.41%)  90.72 +3.48% 97.46 +4.10%

S AMLEP<0.05,7P<0.01(£2~4 ),

3.2 BUHREEXT SW1990 4 A I T 11 20 it JE 391 43 A5 i
SN 52 A F, BRER X SW1990 48 il A B 2.
(9% SR T-VERT, 150,200,250 pmol - L ™' 4 s B 22
YInl i S an i e A PR T, 4R IR T R B 24 vk B Y
HEn T G, ELRE 24 Wk B 38, G, S 40 P L
B2 Fo S S I T REEH, Wk 2,

R2 HMEXFRIRE SWI990 HBEIEM 24 h AT ERBAEEAYPHFM (2 £5,n=3)
Table 2 Apoptosis rate and cell cycle effect of capsaicin on pancreatic cancer SW1990 cells for 24 h(x +s,n=3)

w3 W ) R 4 1 5 481/ %
/pmol -+ L. G, /G, s G,/M

Z5H - 2.50 £0. 24 45.42 +2. 14 36.69 = 1.43 17.89 +1.22
PR ZE 150 19.20 +1.24" 54.47 +2.42V 28.79 £1.29" 16.74 1. 159

200 32.14 £1.38" 68.31 £2.51% 20.10 1. 16% 11.59 +0.94"

250 45.38 +2. 10 76.20 +3.27% 13.87 1. 11% 9.93 x0. 83
3.3 BUBE ST G SW1990 4 iy Caspase-3 3hi#E 3.4 FHZE X SW1990 41 jifd p38 K& pS3 & H %Kik
RS2 R 52 ) S [ R B BRABUR VR T T SW1990 4 ISR A [k B BRAUR AE ] T SW1990 4 Jifg 24 h

L 24 h J5, Kl Caspase-3 (G . 4559 B, izl
Wi B (W 36 i, Caspase-3 14 AH Xt 7% 15 1 B & 25 9
PRI T v T A M 5 5 s AL 2 S ST
FEN(P<0.05), &3,

£3 HME BRI SWI1990 A {EF 24 h #) Caspase-3 & M H
MM (xxs,n=3)

Table 3 Caspase-3 activity effect of capsaicin on pancreatic cancer

SW1990 cells for 24 h(x +s,n=3)

Eg] e BE/wmol + L ™! Caspase-3 {if

25 F - 1.08 0. 12

B 150 2.35 +0. 24"
200 3.23 +£0.39"
250 4.48 +0.43%

Ja B ENE A A 45 R B, 5 A (I 4LM H, p38 K
p33 4K ik i To W] AR Ak (BRI 2 ) L 17 p-p38
K p-p53 K [ %3k W BN R AR L (P <
0.05), 1 250 pmol - L' WA L F B E (P <
0.01), LA 1,%£ 4,

0 150 200 250
p-p38 38 kDa
p-p53 53kDa
46 kDa

- actin

C/pmol.L"

Bl ZEX SW1990 4 p-p38 1 p-pS3 EARIEMNH M

Fig. 1

pancreatic cancer SW1990 cells

Effects of capsaicin on p-p38 and p-p53 protein expression in
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R4 HRWE SWI1990 415 p-p38 7 p-p53 EARAMYELLE
(x +s,n=3)
Table 4  Comparison of capsaicin on p-p38 and p-p53 protein

expression in pancreatic cancer SW1990 cells(x +s,n =3)

e g HEEH/ NS IKEE

2151 »
/mmol-L p-p38 p-p53

ZEH - 1.20 £0. 11 1.27 £0. 15
HWE 150 1.49 +0. 19" 2.37 +0.23"

200 1.78 £0.21"Y 2.76 £0.26"

250 2.66 +0.25% 3.80 0. 347
4 itig

i R e 2 0 M R B R v 1 — R, B R BE T
RIS s 4 . RS IR iy,
BT RBEIT IR M TR SR YT IR & 5 AR AR
BTk R B 20% 245 R & 2
JEAEAEI > 1 AR BE RIS AR R 5% .
H AT 2= 236 7 v i 0 1 AR R R T RIR YT iR AR
—o HFHEE AT MR RN RN BN BT AL
B 7 B IR AR R 5 T A BRI T S5, IE H £
72 51| [ N A0 B 2 R S

MR B RS 258 C AL TAEM
S TR, E A A 4k AT SCHRAE T UK 7E
BiI6 5E AR, B1R T A, A5 E i A
A S I8 FH B2 1 I AR i 4 L SW1990 , 25 5% &b
7R R RE S 35 0 AR SW1990 4 i i A K
V40 B JE B W 7E G, /Gy B3 IE O T 40 i E T
CCK-8 S5 mT UL, il OB 2E e J35 8 i R 4 s i) B
K, 401 A K 40 ) 2R B # THE s Annexin V/PL BUbR
PITERNEL 110 NO7% TR T N 1 T e S T 7 R B
M2, 52 A IR 2 RA ST %3 3 3R B3
U X I g8 SW 1990 201 Jif A= K 1 4 7 X mT BE 2 LU
2211 O = W SN o N R G T W1 10 7 N o /TR T
[F] e 35 M 25 4 B SW1990 4 it )5, G,/ G, 1 4
JiL b 5] B 5 34 i, 45 s OB G K SW1990 4 Jifd
FRLIETE Go/ G, JHTIA 3 08 T2 53X 45 55 alr 1 iF 92 41 3
b i 7 S OO £
Caspase-3 {fi PE 7301 S, [F)RE V& B2 MU A 24 h
Jii, Caspase-3 3% £ 4 245 (41 B 3% 5, X Ui
Caspase-3 2 5B ZE 751 SW1990 415 1=,

22 54 T8 U R A0 M N ) — 2R 2 R/ U8 AR
MR 2 1O DF SRR B R A SR 2 A M Y
— R EB WS W, 7D 40 AME 5 5 5 5
ANRRAZ N, 5 B TR G SRR AR . B T E B
3 4 MAPK {55 &% 338 %, I p38 MAPK I &/ &
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28 L PR 1 B iy e ) IS S 4 B O T g3 A B AR E T
BB (5 S5 S . B A BESIESE
p38 MAPK {5 5 i #% 2 5 g It i 40 M 09 4 1 3
R p38MAPK G J T A Ak R S IR T
o g 55 bR 90 60 0 F pS3TY L EL A Sk 4 i
p38MAPK il % 1) 8 3% 7T S5 p53 i T T,
ARSI A ED A5 R B, BB A SW1990 4
M3 J5 , p-p38 HE [ F ik LA, [ B B p-pS3 2 1%
Ik B 4 W p38MAPK {5 5 5% T 1 S £ F 40
ML R P T, 4 SW1990 40 LY Ak K

p53 A T A — A R B, TR 4E
20 M TE R ARG R R o AR R AR
p33 VE R — A% S % DNA 5 0 80 B g, 175
T A p21, Mdm2 Fl Bax (1 £ 3k, iX 26 {7
AT LLE T A R AP T Caspase FWETE
MME T ESEE s TEEMA, B
WA R EAMEE, T M RE: B TF
Caspase, fU4% Caspase-8,9,10, 7] 5 T-{5 55 F
WP TS, MEER T RIK, @it [ S
AT 40 s 00 T Caspase, U1 Caspase-3,6,7, AE#E
Ja 8 F Caspase Jif 53 B fif ST, PT JE 422 4 f 4 L Y
Mgt E A M e E A, SIEMpEET . A
FEER R, pS3 1 B R I5 BE & HOE vk I 1 3
hnmisghn, H Caspase-3 i PRt [RIAERG 5, P27 AR
F g L p53 M ERIA, 4k S 3 Caspase i
%S SW1990 4 JH - .

A2 AR S 2 M 3 W R 3R AT I 3 e
I M M A A G, 5 TR R A B A O T, E AT R A AL
) 2 38 Ak b i R R e 4 P v p38MAPK. Kz H: Jifr ] 458
(I pS3 MY ERIA (A BARPL I i 75 2k — PR .
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