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i PRI AR ¥ FO IR SW1990 ANl 2 ik 245 3 (] -1 .
miRNA-1271 J b1 8] se g 8 At s g

SRIE Y RRIT 2, SR VLR AR, ki
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WE:BM BRI E VARG R 26 B SW 1990 41 AL K Al 4 F Bkt 21 25 56K -1 (MDR-1) .miRNA-1271 A1 I
F -] FE R AN AL (EMT) BRI . T3k K IBERIE SW1990 41 43 K # 4 (40 pumol/L) |75 PEABIEE (20 pmol/L) |75 PG 1ih
TEPCA R AL O HRZ (A= R, TS SR I R 1, MITT A D AT B B , Transwell /N2 B ALR I R Ao AN At A
FBRE ST, S U i A W BE KV (qRT-PCR) K MDR-1 . miRNA-1271 K EMT A 5645 &9 (TWIST1 , ZEBI . E-cadherin)
mRNA &35, T4 AR I MDR- 1 45 1) PR ER 11 (P-gp) FEAE 2, 2R 11 50 G2 B8 v A6 I g 2 208 T MG ZR 1 [ B Ik R 40
g 2 (Bel-2) M HAHSE X 5 (Bax) K2 FBE 3 (Caspase-3) S Survivin | L EMT HAREPE A S, £R G4 2%
0 FEE B ez SW 1990 2T IS B8 A= 22 , SW 1990 MBI T3 i & s v, S — A b K = F A SR L (P<0.05). BAA
MDR-1 mRNA i # F#MI , miRNA-1271 % E-cadherin mRNA & FH &, H S5 HAA b2 R A 502 L (P<0.05) , %4
TWIST1.ZEB1 mRNA 7KV LhE2: S5 oGt 3 L (P> 0.05) . BEA AT LU 6] Bel-2 , Caspase-3 S Survivin 23k, [ Bax
Fik , FEAK Bel-2  Bax HUAH, HORSCR B i T 35 PE b I TR K 3 R 41 (P < 0.05) . B4 4l E-cadherin 25 13235 2 & T HoAlh
4, P-gp TWIST1.ZEB1 2 F &5 B F LT HAA (P <0.05), Zi&  KIKEENS I8 MDR-1 FATIR R A0 5 V8 by inf
25, I REE 4 T miRNA-127 1 310 [ i 4 it EMT %44k
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Abstract: Objective To investigate the inhibitory effect of gemcitabine combined with emodin on the growth of pancreatic cancer
SW1990 cells and the transformation of multidrug resistance gene-1 (MDR-1), miRNA-1271 and epithelial -mesenchymal cells
(The transformation of cpithclial -mescnchymal , EMT).Methods —Pancreatic cancer SW1990 cells were divided into the emodin
group (40 wmol/L) , gemcitabine (20 mwmol/L) , gemcitabine plus emodin group and the control group (normal saline).Apoptosis
was detected by flow cytometry.Proliferation, Transwell chamber model was used to detect the invasion ability of pancreatic cancer
cells.qRT-PCR was used to detect mRNA expression of MDR-1,miRNA-1271 and EMT-related markers (TWIST1,ZEB1, E-cadh-
crin) , P-gp positive rate and MDR-1 coding was detected by flow cytometry.Western-blot were adopted to detect tumor tissue apop-
tosis-related proteins [B lymphocyte tumor 2 (Bcl-2) and its related X protein (Bax) , caspase-3 (Caspase-3) And Survivin] and
EMT related marker protein content. Results The proliferation and invasion of pancreatic cancer SW1990 cells in the combined
group were significantly inhibited.The apoptosis rate of SW1990 cells was significantly higher than that of the other three groups
(P <0.05).MDR-1 mRNA was significantly decreased in the combined group,and miRNA-1271 and E-cadhcrin mRNA were signif-
icantly increased (P <0.05).There was no significant difference in TWIST1 and ZEB1 mRNA levels between the two groups (P>
0.05).The expression of Bcl-2, Caspase-3 and Survivin, up-regulate the expression of Bax,and decrease the ratio of Bel-2 and Bax
were significantly inhibited in the combination group.The effect was significantly higher than that of the gemcitabine group and the
emodin group (P <0.05).The expression of E-cadhcrin protein in the combined group was significantly higher than that in other
eroups. The expression of P-gp, TWIST1 and ZEBI1 protein was significantly lower than that in other groups (P <0.05).Conclu-
sion Emodin can down-regulate MDR-1 and reduce the resistance of pancreatic cancer cells to gemcitabine, and can inhibit EMT
transformation of pancreatic cancer cells by increasing miRNA-1271.
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I B s S ThE 555 R PN 300 3R 2 v ) R
THAL R GEE 5 N 22 BLIAE IR 35 Ry B B, 5 9
LI Z 0T, 218 RORAE, SRR
AR 5% . 35 VA (Gemeitabin, GEM ) 42 H7 1 1
TR RS T 7 AR E T 24, (R BE 25 A7 I A4 T i 2E
fif 24, I HA — s W RIVE T, 35 VO b e F R B
i BV R L S-FU GRS B AE— & R MGE IR
SRR BIPRA A EAR > L, F3k—Fhgsg
IofAEK JBRE B 98 A %o 3 G At Y i 285 O 4 S L e 2k
RYE LER, T, 2251t 25 5 K
(multidrug resistance gene-1, MDR-1 )2 5 3 4
Heaifit 245 FN ALY 2 WY 3 L 2, MDR-1 2% A P i
[ (P-gp) i Rk M FEUR AR AN Z R T2
YireA it 25t TRI, e 4 A AR 8 5 R 5 L -
6] 75 4 fu ¥4 4k (epithclial-mesenchymal , EMT) A 25
AN . R REA T RS, T 25K
PO A O R A, Z2 IE Y 3R B L sE
il e & e, 4 o o AR K R T, RS A
201843 H 2 20194F 3 HHEFTH P MhiEIR & R R
XoT g B 98 SW 1990 240 fu 3 8 55 4= 28 i 52 i, I 221
125 3 B 166 5 IO FH 4 5, JBR 988 R 7 A5CR 1 T
BL
1 &Rl5AHZE
1.1 HERSHMIESR NP SW1990
H 28 [ 4 4085 35 4 (ATCC) $24E . B3 T8 100
pg/mLAER & | 100U/mL 75 % % A1 10% i 4 135 i
RPMI1640 5555 5,37 °C . 5% — Ak 3546
Kige , 0 M2 0 RE A K Rl 70%~80% , B 2R 1
fitg I AR AL AR
1.2 ARAGRFIAMEE 45 550 64 i .
RPMI1640 J g4 F 52 [ Gibeo 24 Fl 3 KB &K (em-
odin) , W4 H 3¢ [# Sigma 23 F] , F§ DMSO Bt il 5% 0.2
mol/L, ZR B < 0.1%;; 7 PU i [ i EFLR A A
Trizol 1 MTT X5 W) B 3 [E Sigma 23 7] s TPt Bel-
2 % i UK B BT N Bax 2R 5 BE BRI 1 35 [
Santa Cruz 2\ 7] 3 Caspase-3 M Survivin S PT A HLTEE
Prikiy [ 3¢ [F Abcam 23 F] ; TWIST1 ZEB1 ,E-cadh-
crin ., B-actin FL T FE PRI [ 55 [F CST /A &) ; Tran-
swell /NE LRI 17 36 [ B T4 Al ; RT-PCR R &
F R BRI 24 AR BR A Rl AL

X% : Bio-Plex200 i 2041 A X S 1658001 £ [
E 8 B A [ 25 [ Bio-Rad 23 7], RD-PCR X i 74
GRS BHEAT BN Al 3L, HH-CP-01W & fLax4n
ML A6 fr i 22 A A PR F AL
1.3 WS BEESRIE KT AR

SW1990 41 fitd 43y K ¥& R 4L 7 VEfh i d] K R
BXA T PO A 4 Rt BB AL, KIS 4L 45T 40 wmol/
LK 35 2 Ab P SW1990/Gem 2 Y , 7 76 Ml 7 4 45 T
20 pmol/L 75 VG fh 75 &b B SW1990/Gem 41 g, Bk &
H 25T 5 AE R OR RO T 7Y i i KA AL
SW1990/Gem 4l g , X} HE 21 45 7 %5 & 0.1%DMSO
W
1.4 FRAEASAET (1) F 20 A ARSI 41 it 7
T, 96 FLMR AL 4x10° (20 M 15 55 , A
HE1.3 0 4HAREE 48 h 5 R IR AL , 1 000 r/min
#0> 5 min, PBS 11 2 K, JILA Binging Buffer 5182
Ji, N5 WL PIFI5 WL Annexin V-FITC, 25 &5k
15 min, T3 & % 1 488 nm . & 9 7% K 530 nm AL
R, A 3 UK, R H Cell quest BXAF43HT -

(2) 3t 2 A0 A SRS 00 248 it R4 2 11 (P-gp ) P
R WS A R A R 2= 1x107/mL &, &
WA > 909%~95% ) , JINA TAEHE (1:50)PE
FRICHENCZE B, LABAME SW 1990 [ A 48 40 it fgont
BEZIRIFE 20 min, PBS MR 2 YK, 1 500 r/min 5.0
3 min #2537, PBS i 2 7%, Jil A 300 mL PBS &
AN, EAURSIBRPE R
1.5 MTTEQMAMmETE 96 fLA A FLEEFP 4%
10° B AR AL 85 55 A AR IR 1.3 i AR 48 h i
FE B, INA S mg/mL i MTT W, 5597 4 h, S5
W5, A 150 wL DMSO J5 72 7% 10 min, 525 &
B3, BH6AER W B, TR 41
FEE R,
1.6  Transwell /s 3= 452 BY 46 iU f% bR 72 40 P 12 22 BE
71 WA R A & 110/ mL 25 H . K
60 mg T 4 C¥& i B 1Y Matrigel 2 B HS JCE 76 VK
b, 50 BRI AT R B 60 nLIR AN A
Transwell /NE |, T 37 °C 5% BRI FRA6 G5 2
h, K 200 L P50 A B 1 T o A4 BB 3 AT A
Transwell /NEEJEEFPARE 200, B2 HINA 600 wL 17
10% G 46 1ML 553538, F 37 °C 5% AR 374
Figs 48 h, B 1%, 78 KWK, 4% 2 R Wi 18
15~20 min, 0.1% 4% {25 4 {5, 40 min, PBS My i &
T, <100 & flBE T UL R AR A0 A 2B Kl
1.7 qRT-PCR#:ill MDR-1.miRNA-1271 % EMT
#H X #RE % (TWIST1, ZEB1. E-cadhcrin) mRNA
Fix (D)W AR AR M , R Trizol 17142
HUAR ML RNA, DL RNA B 5% i cDNA |, T
A A e BT U BT . ROVAR R
RNA #£4< 1 L, dNTPs(10 mmol/L)0.8 pL,RT prim-
ers(1 wmol/L) 1.3 wL,5%RT buffer 4 pL, MMLV Re-
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verse TranscriptASC 0.3 wL, B W /& & 20 uL,
16 °C 30 min, 42 °C 30 min, 85 °C 10 min,

(2)RT-PCR W& Z : cDNA 1.33 pL, Toi% R i
7K 7.67 wL. 51 RGFEHR AW 1.0 pL.2xi@ IR &
Y110 pL, U6 JZ B-actin FERAE NS, RN 551
95 °C 10 min,95 °C 155,60 °C 1 min, 40 MG¥ .

MDR-1 5[4, 1E[7 : 5" -GAATCTGGAGGAACA-
CATGACC - 3" , . 1 : 5" TCCAATTTTGTCAC-
CAATTCC3'

miRNA - 1271 51 %) , IE [1] : 5" - CAGCACTTG-
GCACCTAGCA - 3" 5 2 1 : 5' - TATGGTT-
GTTCTCCTCTCTGTCTC-3"

TWIST1 5| %) , 1E 17 : 5" - AGCTGAGCAA-
GATTCAGACCCTCA-3", &[] : 5" -CTGCAGCTTGC-
CATCTTGGAGT-3'

ZEB1 5| ¥, 1E 7] : 5" - GCACAACCAAGTG-
CAGAAGA -3’ , L[] : 5" - CATTTGCAGATTGAG-
GCTG-3".

E-cadherin 514, IE 9] : 5" -AAGTGCTGCAGC-
CAAAGACAGA-3', [ 1A : 5" -AGGTAGACCCACCT-
CAATCATCCTC-3

MDR-1.miRNA-1271 . TWIST1 .ZEB1 } E-cadh-
crin AT FRIK BRI 27423+ E, A ACi= (17140
H 5L 2 CHE- TR N S 2L H 2 Gl ) -
(4 BB 4] H B9 JE -2 Co i - B2 N S 3L -3
Ct{H)

1.8 EARAERNTERMNBEXEARIE
5 2 MR A0 M A R AR U AR 1T, BCA TR
FEHE , 109%SDS-PAGE B i # 1k , B 26 1 e F%
% PVDF I, DA 5% RHE 0580 Tris 28 vhig 1 4] 2
h, il A Caspase-3 . Survivin , TWIST1,ZEB1 , E-cadh-
erin PUARIF B 8, I —HUFE 2 h, ECL & 6T
B0, K H Bandscan 5.0 7087 45715 K FEAE, IR
EERXT R R, HOEAMGREE=HH
St REEHMEARNZ K EEE

1.9 SitEFZE AW SLEEERE R SPSS 20.0
BEit 2 A AT B S A o I Bk 32y T
TORL, 4[] LR FH AR 255 22 40 B+ P LA
LSD-t #6555, P <0.05 N2ERAH G5 L.

2 H#HR

21 REZEE5ETAMERMREBESIEAXRERE
SW1990 4R A T IEE R FEEMFM KA 4n
2 AR SW 1990 4 ity 444 i A2 22, SW 1990
YRR TR R T A = A AR R A ST
HEN(P<0.05), WEI,

R1 AL SW1990 4 T 4 FH

FeAZ 220 T e x +
4173 AR T/% M5 /% gl ST
poiicedil 2.2+1.5 100.0+3.0 244.4+9.1
KR 8.3+2.4" 80.5+2.8" 175.3+9.5"
Pl 10.1£3.0" 77.6+3.1% 192.0+8.6"
A 26.9+3.7° 60.1+2.4° 105.8+7.8"
FIE 14.622 9.850 13.141
PlE 0.000 0.000 0.000
VE 50 RAL LA, P < 0.05; FHEA AL A, P < 0.05

2.2 RT-PCR# iUl MDR-1,miRNA-1271 % EMT
HXREYRIE TS 4 MDR-1 mRNA B R,
miRNA-1271 & E-cadherin mRNA 4. 3& 71, H 5 H:
a2 7 A Gt L (P<0.05) , 45 4l
TWIST1.ZEB1 mRNA /K-l 25 R G X
(P>0.05). WH#2,

R2 K4IMDR-1.miRNA-1271 M EMT A8 A5 &
F53K RT-PCR AN 45 e/ +

215 MDR-1 miRNA-1271 E-cadherin TWISTI ~ ZEBI
MIRA 3.6+07  0.320.1 0.6+0.2  1.1£0.5 1.0+0.3
KERY] 22403  1.1203" 1.1£04" 1.0£0.5" 1.1x0.5'b
FPUME  2.3£04  1.0£04°  0.9+0.3" 1.0+04" 1.0+0.5"
BEAH 13101 3.8+0.8 2.8+0.5" 1.0£0.5" 1.120.4°
FIH 20.572 27.456 15.838 0.894 0.988
PIE 0.000 0.000 0.000 0.374 0.326

1 SXT IR R, P < 0.05; SECA A L, P < 0.05, MDR-1 0
ZTHZ5HEP -1, miRNA-1271 A1/ RNA-1271, EMT Jy | iz~ 8] 76
Al ik

2.3 iR LAAaUAE T MDR-1 4738 PH#EE S (P-gp)
PEMEZE  XTHAZ KR HhiEd SHA 4l
P-gp BHE R4 5 M (42.6+3.5)% . (28.4+2.9)% .
(23.6+1.8)%.(13.3+1.8)%, A4 i E R T HAb,
ZRAGFE X (F=12.777,P=0.000), VLK1,

M2 ' M2
Ml Ml
payiizei: RERA
| |
| M2 ' M2
M Ml

UL A
HMUNEE AT, M2 oA 2B 21 4R )
BT 37 A SR 45 4 PR 2 1 kT
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24 EBEARGENTERUMBHLATHXE
HEEMTHEXIRENEASE HKEATLIEE
i Bel-2 | Caspase-3 M Survivin 35, I Bax 3
ik, B Bel-2/Bax U AR, AR IH & & 1 75 75 fib 752
HAMAKEZH (P<0.05) . BEA Y E-cadherin £ [
Tk B B T HABL , TWIST1 . ZEBL 1 #KiA B F
T HAMLH (P <0.05), W3, K2,

Bax cmn D GED GEED Ty [ST| SENN ~ 9 GER eER
ZEB1

Bel-2 —— e —

Caspase-3 [ NN =

SUrvivin g = - -~ .. E-cadhcrin —
B-actin — cE— — B-actin D S D =,
12 3 4 1 2 3 4

12 Bel-2 24 B bk LA AR 2, Bax S AHIE X EE 1, Caspase-3 A ik
KA W3
B2 AL R E R A L DR IRAL, 2 K 4,3

S Pl 4RI A4

3 itig

JER AL T s RN, e B0 T s e R A X6 AN B
BRI, MR 2 AR AL T
IR R T FARMRERIAT Pl . FARRYT
A9 N I B ACR A 53 BRAR 35 5 R A i #
HER I Ao T VG I R I 0 R R AT A
Ve 2 — , AE T P4 b 1 B — 25 4 F N BEAR 47
by 5 IR BRI N R A O, T P A S Al AR Y
2506 T2 B 4 w5 I I iR 7 AOR (AR
2R N B AR AR R AR A B AR N
ek, phth s, ZH0E MR A AEA R
BEMZ 252y, W, F-48—FP g flE BN
(1 25 1) 5 5 VG A T B 48 Ak T 0T R g 9 AR
FHRCR e AT BAERE X, RERE
— B R AT B 254 , FLRR A% 0 ) 22 RO
I g 5 s i i | Z2 LB O SR T R B AT LAY
SRR | 58 A2 BE A 22 P 25 ) %) T 0 e A i
WP TVER . ASHIEZE X KB R B 5 75 PU b =35
7 BN A ROR I 22100 A TRl e R ML . AR BF
FESE IR MR, RO RIS T VU A I AT I 2 0 e
95 SW1990 2 ffd 43 5 42 28 , SW1990 4t g i 1=

R ER S, 5SHM =R ERAGI 2R L
(P<0.05), 75, KB AEAIE I vy i 15 57 &
ISR BT T 75 PO At VX T it 78 200 L 174 2% K AL
o MG GE AR ZRRE ) S AL T R R G
F W TR A L 3 A A A T SRR
1565 7 VO Al V5 BE 65 175 5 I 9o 200 JH 04 T8 A, g i
3B T IR %) e A R K TR o

AI7 J5 RAT PR 24 2 M g 16 7 BOR A
A EE BRI A5k F RT-PCR Kl MDR-1
PRUK P-4 8 2 1 P-gp 7K ¥, O J 5 3 1 e g
B 3200 2 G I e 98 2H 23 0 T AH OC 25 1 Bel-2 ., Bax
Caspase-3 M Survivin 7K, 253 7R, 75 PO Al e B
A KEZ 4] MDR-1 mRNA P-gp . Bcl-2  Caspase-3 %
Survivin ik i 3 FEAK , Bax Ik W3 T, 5 A
JLAH B2 A e i 8 L (P<0.05) o WF5E W
AREPR R B AR 8 U T b R AN B AR I A AR
(ROS) , T2 Bax R ik T , Bel-2 RIAFEAL, 7
LKA Cytochrome C R 5 B AICE A LT, P40
Caspase3 1 P , S W40 il 40 ffa 3 5, 5 S A s
Bel-2 Fl Bax & 3k 57 i i IR 48 2 3 BGH P4 A B 24
Y OCHEP 22, NF-kB B2 12 I8 45 JI 92 44 i Bel-2 . Bax
Caspase-3 5540 B0 I8 T AR G FE A, 375 11— T Jeg 200 g
P81, Survivin & NF-kB 19 T8 H , FLREH i Cas-
pase [l Y 175 P DA T 00 41 Fe g 200 e 0 1, 7 B R 1
FE LK TR bR N TR BB 58 iR
P FRIAWI W Eo . BRI R T PO A AT
2PN T IR 200 M 2 2 YOS NF-KB A%, 2
Jed MR35 PEAB IR AN USRS, R, AT ST
DK 25 RE 3 1o B AT NF-K B 6P , 2 177 14 52 55 7Y
b S X6 T TR A 00 U L O I Bax 35, R A
Bel-2/Bax HUAH, (2 R BRI e ed 40 A e 1

A miR-1271 %€ F ARL10 2 R A 55 2 9 & F
DX 38k, iF 5% 4 B, miR- 1271 76 22 Ff S b i v 1R %
K, BV miR- 1271 W] I 25 3000 i e 200 i 3 5E iR
7% JEAH TWIST1 . ZEB1 .FOXQ1 2528 (13534, M i
AN IRAE K R AE T . miRNABR T2 59

R3 SHMIEHLE T ARCE T S EMT AR AR S WA 1 BT S BTG 45 5 + 5

" JHRE R T AR AR EMTAHCHR S A
Bel-2 Bax Caspase-3 Survivin Bax/Bcl-2 TWIST1 ZEB1 E-cadherin

X HE L 1.0£0.3 1.0£0.1 1.0£0.2 1.0£0.1 1.0£0.2 1.3:0.2 1.7+0.3 0.4+0.2
KERA 0.5%0.2 1.4%0.3 0.7+0.3 0.5£0.2 3.0+0.3 0.9£0.2 1.2+0.3 0.6+0.2
Pl 0.5+0.2 1.7+0.2 0.5+0.2 0.4+0.2 3.240.4 0.8+0.2 0.9+0.2 0.7+0.2
Al 0.3+0.1 2.3+0.4 0.3+0.1 0.2+0.1 7.1+0.8 0.4x0.2 0.5+0.2 1.1x0.3
FfE 8.675 9.314 10.021 8.605 12.100 10.125 11.049 12.279
Pl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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MM, 0 S 5 EMT, EMT J2& {2 7F fif g
4 i A= 28 5 B 1 T B FRAL o E-cadherin
TWIST1 . ZEB1 /2 /{988 4 s EMT iE 72 % # S5 224
A 5L IR 7, WF9E RO TWIST1  ZEB1 AT Jy iR
G E R W AR R AR AR . ASWEIE AR P
EREZMEHT , miRNA-1271 } E-cadhcrin mRNA
BEFETE, FIEE BEA 4 E-cadherin 25 [ 235 B 5 5
FHAbAL, TWIST1 . ZEB1 25 1 %35 o % T HAtb 41
(P<0.05). KEELLEL I ZRES Ik
PERRIR 05 A28, DFoE R BT R B ] LAY
miR-1271 & 25 410 il % 1 b 9 1 S A= 22410 o
I, KB ZE N AT DI 5 7 Ay X 1 R i 4
O 2578, 18 T DA$ 5 miRNA-1271 7K, 49 g g
SR AN EMT 554, AT 2 44 100 sl ke i g 200 42 225
FERE IR .
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