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Abstract ; [ Objective ] To investigate the expression of enolase 1 (ENO1) in pancreatic intraep-
ithelial neoplasia (PanIN) and pancreatic ductal adenocarcinoma (PDAC) tissues from human and
rats. [ Methods | Eighteen tissue samples of PDAC,4 samples of PanIN and 7 samples of human
normal pancreas tissue were collected ,the expression of ENO1 protein was detected by immuno-
histochemistry. The rat model of PanIN and PDAC was induced by implantation with 7,12-
dimethylbenzanthracene (DMBA) into pancreas in 20 adult male SD rats. The expression levels of
ENO1 mRNA and protein in rat PanIN and PDAC tissues were detected by real-time PCR,im-
munohistochemistry and Western-blot,respectively. [Results] The expression of ENO1 protein in
human PanIN (P<0.01) and PDAC (P<0.001) tissues was significantly higher than that in normal
human pancreatic tissues. The expression of ENO1 mRNA was significantly increased in rat DM-
BA-induced PanIN-3(P<0.01) and PDAC(P<0.001),and the expression of ENO1 protein was also
significantly increased in rats PanIN-2 (P<0.001),PanIN-3 (P<0.01) and PDAC tissues (P<0.001)
compared to normal rat pancreas. [Conclusion [ENO1 expression is upregulated in PanIN and
PDAC,indicating that ENO1 may be involved in the process of pancreatic epithelial carcinogenesis.
Subject words: pancreatic intraepithelial neoplasia; pancreatic ductal adenocarcinomaj;enolase 1;
7, 12-dimethylbenzanthracene
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plasia, PanIN)J2 JiE It 5 & i i (pancreatic ductal ade-
nocarcinoma , PDAC) A9 &= 22 95 {9 42 B4, £ XF PanIN
FE A58 AT LA B PDAC W1/ & A & AL T
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FEVESS 9% SD KL 20 2, 1A 100~110g, 14
A R LS s sh Wbl TEARTEIR IR SR R it
I FE . 7,12-Z 3281 B (DMBA ) : 2 [F Sigma 24
Al BTN ENO1 i/ . B 8 Abcam 723 ) 5 A2 40
A I F & . JF 2 Dako Envision 23 5] 5 2 % 563
7 & :Takara 2~ 7] ;Real-Time quantitative PCR i 7|
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AN, #IAJE DMBA st G226, AR 1
ASHAEFE AR, BTHL DMBA 53 50 A% & FB1 %8 23 Ji it
2L, PBS IV ,4%% 3 RS [ 2 24h , A A0
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10min , 75 A 245 YL 40 Mo A% , B0 BETORG B K . DA PBS
G PR — PO R B M B il e U A
BEGR ARG, R PR R BUSTAL RN B R 4
LU AL A SE AL, I Jed 200 it B 2 ol M A A A
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1.2.3 Real-time PCR

2020 RNA 42 /5 2517 6 RNA S5, iifk sf
W ¢DNA,RT #2 J# :30°C 10min;42°C 60min;99°C
5min;5°C Smin, SYBR GREEN %¢ 6481947 Real-
time PCR £l , [ 1 2% £ :94°C ,5min;94°C ,30s;
62°C,30s;72°C,30s ;40 73 ;72°C, Tmin, ENO1 5|4
% 5'-ACTGCTATTGGGAAAGCTGGCTAC-3" , F
li# 5'-CACTGTGAGATCATCCCCCACTAC-3' ;B-actin:;
¥ 5" -CCAAGGCCAACCGCGAGAAGATGAC-3' ,
T % 5'-AGGGTACATGGTGGTGCCGCCAGAC-3',
1.2.4 Western-blot

H LU AN R W5 2R 4 8 1 BT Bio-Rad £
JE B E B, OB AR 2Ok B B 2ue/pd, SDS-
PAGE il 58, B HE5h BREF UK HL UK 45 o0 5 6 I
PVDF A FH & 5 141 4°Cag i, — L Bt A ENOI
PURIEE 2h, VRS P E 2h, ECL L0 & 3517
fh2g K ek
1.3 SitZhbiE

Bl 7 Bk ) SPSS19.0 Ge it #8 , 2R H 7 2243
Mr b A7 45 20 18] Lu 3, P<0.05 N £ F A Giit=fm X,
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(18%), 534 2 I IEH S8 K,
2.2 ENO1 # A PanIN #1 PDAC BAH IR E
SRE AL S AR ENOL B H EEEKILT A

17 o= a1 N S ORI O e s v w1}
FRLRSE B b R 20 it 2% 5k A0, JCTR] 5T b i 5 4 | i A R
WUZ LA Ke 50 240 WAl 35 3 6 3K (Figure 1A) . 5 AIE
B AR 240 21 ENOL 3R GK FU4r 5214219 M L, A
PanIN 2041 ENO1 £IAFR5r4 9.63+1.80, I3
T NIEH AR 4141 (P<0.01) ; A PDAC 41411 ENO1
FORFU R 12.1422.71, B3F S T A IEH BRARA L
(P<0.001), A\ PanIN 1 PDAC 4141 Z Al #) ENO1 %
KA 22 RG24 L (Figure 1B)
2.3 ENOI1 ZEXFR PanIN #1 PDAC #REI A LR R RIE
A S R BRIE B B IR L, ENOT mRNA 7E
KL PanIN F1 PDAC 4121 iy ik 3, Hoh 7
PanIN-3 (P<0.01) #1 PDAC 4141 (P<0.001) H i) ik
W2z RA G E L, g g R ENOT

Pancreas

',

THC score of human

PanIN

PDAC

Pancreas

THC score of rat model

PanIN-1 PanIN-2

PanIN-3

PDAC

Pancreas

Figure 1 ENOL1 expression of immunohistochemistry in human and rat PanIN and PDAC tissues (x200) (*P<0.05)
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A
Pancreas  PanIN-1 PanIN-2 PanIN-3 PDAC
B
Pancreas  PanIN-1 PanIN-2  PanIN-3  PDAC
ENO1
B-actin

ENO1 mRNA of rat model

Pancreas PanIN-1 PanIN-2 PanIN-3 PDAC

207 *

157

10T

ENOLI protein of rat model

057

Pancreas PanIN-1 PanIN-2 PanIN-3 PDAC

Figure 2 ENOI1 mRNA (A )and protein (B )expression in PanIN and PDAC tissues of rat models (*P<0.05)

BEFERETREBERSE LA, D
FIA T M, [RS8 T30 43 4 4 4 A S 21
4121, ENO1 & 1 s A4k 3Rk A0 78 1B KR
i 20 AR 1.5+0.71, 7 K B4 PanIN-1 .,
PanIN-2 PanIN-3 Fll PDAC 4141 ,ENO1 %K 1 %3k
Uy S ATV W FH S (P<0.05) (Figure 1A,1B),
Western-blot 25 541 75 15 38 A5 5 R U IE & R AR HE %52,
ENO1 # F7E K B PanIN-2 (P<0.001) .PanIN-3 (P<
0.01) 1 PDAC (P<0.001) #H4irp A B ET
(Figure 2B)
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AE 1994 A% W HE 2003 4F 3 [E Johns Hop-
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kins BEFE 5B 4E T PanIN 0955 32 70 232 W b i .
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PDAC iz 3 2L 98 B A8 2 — B34,
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i MR 5 MR i Sh s Y FE A I 5 v FRATTSR T I
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TRA B AR BN A AT B 5 Notch 15 538 I A9 L
1, LA & smad 4 cyclin D1 S840 (5 1% 54 0,
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DL T4 2 1m , tl LALLM 3R T i AR A, B
DI DNA 256 8 B e 3, 7R 40 i & 1, ENO1
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tein-1,MBP-1) , 86 5 C-mycP2 3 3 745 &, f 1] 4
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FATEBRAEWE I R 22 S 8 P A A R
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HARRIBKPIEIT . T 52 A PanIN 54k 5 18
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AHF5E 45 A% ENOT B4 5 2 B IE 4 - f%
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