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[#HZE] B8 W5/ 2 A (hypoxia/reoxygenation, H/R) il i & /1 T KB (Emodin) X} 1 Kz
AR B A A 1 Occludin F1 Z0-1 (520 , LIBIFSE K 8 X 1 2RSS B i R4 7 I OL I . ik
PRSP SR b B AR Caco-2 FEN H/R AL K AN BEAL S 1 40 (N) 4 BSR40 (H/R) 41 Bk
S + Hank ~PAFER (H/R + HBSS) 21 A S 480 + R R (H/R + EN) 2 A I - Bz 4 i vl BHL
(transepithelial electrical resistance , TEER ) {H ; {ii 125 5 f 7~ 0 A4 WL 25 25 3% 422 1 28 4k s Fi] Western blot
B AE Occludin I ZO-1 25 [ 19635 KF 5 252 B RT-PCR 35 Oceludin 1 ZO-1 f§ mRNA ik 7K
Z£FR 5 H/R4L.H/R + HBSS 4140 e, H/R + EN 4119 %% % R W] 080 s H/R + EN 411 TEER
{H .Occludin 1 ZO-1 B9&EH & mRNA FiAKEHEET H/R 4 H/R+HBSS4H(P<0.05), &it X
R AL I Occludin  ZO-1 ARIER I N B AR ORAr i 6 M e e
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Protective effects of emodin on intestinal epithelial cells injury
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[ Abstract |
cludin and ZO-1 of intestinal epithelial cells damaged by hypoxia/reoxygenation (H/R) ,to study the mecha-
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Objective Through observing the effects of emodin on the tight junction (TJ) protein Oc-

nism of the protective effects of emodin on the intestinal mucosa barrier. Methods Bowel epithelial cell lines
Caco-2 cells were cultured in vitro to establish H/R model. The cells were averagely randomized into four groups
:N (normal cells) group, H/R ( hypoxia/reoxygenation ) group, H/R + HBSS (hypoxia/reoxygenation and Hanks
balanced solution) group, H/R + EN ( hypoxia/ reoxygenation and Emodin ) group. The transepithelial electrical
resistance (TEER) value was measured; transmission electron microscope was used to observe the changes of
TJ; Western blot analysis was employed to detect the expression level of Occludin and ZO-1 protein; Semi-
quantitative reverse transcription polymerase chain reaction (RT-PCR)was used to detect the mRNA expression
level of Occludin and ZO-1. Results Comparing with the H/R group and H/R + HBSS group, the damage ex-
tent of TJ was significantly reduced in the H/R + EN group. The TEER value, the protein and mRNA expression
level of Occludin and ZO-1 in the H/R + EN group were obviously higher than that of the H/R group and H/R
+ HBSS group (P <0.05). Conclusion Emodin can decrease the damage of Occludin and ZO-1 ,and increas-
ing their expression to protect the intestinal mucosa barrier.

[ Key words |

emodin; tight junction; Caco-2 cells; hypoxia/reoxygenation

b o P AL R MBS e | S B B o A 0 B
WA A B I, BT B 2 i 2o B e ) il 41 e
BEMTRA o B L % SR LA
i TR] 3 4% , S A M 2Rl AL D o B e T Y 4

EETHE: M4 X B2y TARHITAE G (092027)

fEZEAT: TI30(1982-) 5 TLIRARIMN LS AR 12
Ui, M3t A I R AR

YEF AL 210002 VLI R AT, B 5 K2 B 2 B Il K 2% B
(P AU X LB R e ) 5 e SR 5 e

BiIfEE: # R, E-mail; jiwusky@ yahoo. com. cn

2, REE PR TR, B Z )
R AN B PR O R BR PO 5, B B
I PR E FAAE 30 A BIF ST 92K 2 20 W b
P EA —E R ER] o ASCEE o d 7 b
M itk 42/ & 55, ( hypoxia/reoxygenation, H/R ) f5 Y |
WF9E R B N B i R 152 ), PR R R AR
IR B N LEAL R o

57T E



- 200 - R EBEZ 2012 455 A4 14 %553 ) Military Medical Journal of Southeast China, Vol. 14, No. 3, May. 2012

L1 ## i bR kk Caco-2 4 ( rp B A}~
Wi A A WA BT AT ) R R (VLIRS b 24
K BT, 4l BE > 99. 9% ) . Mllicell i A =X 5% 7 ML
(Millipore A7) ) At Bl 2 v b B %5 i 2 85 1 Oc-
cludin il ZO-1 $T{& (Santa Cruz 2\ 7)) B 12 E AL
Yyt (HRP) -3 41 % — 9L (Sigma 2 7] ) \RT-PCR i
& (At N E Y AR H -3 - W M =
(GAPDH) 5|#y (At 2B A ) o

1.2 E&5%BME I IEIEE T (Beckman
Coulter) JEM-1010 37 5 B 8 B2 ( H A HL T4k
2x%1) Millicell TM Hi, BHi %2 & 45 ( Millipore /A H] ) o
1.3 Caco2 amfetg3z Caco2 YAEAE 37°C 5%
CO, F190% AL R CO, HiFRAAP R SR,2 ~3 d
B — U, 55 S d % 1.3 AL, Caco-2 4 fifd
R T 6 FLIE TN , 4t Western-blot }z RT-PCR 43
7 s R T Millicell 22 ERES I (4. Sem? ,0.4 pm)
fib s | F7 o BHAE ( transepithelial electrical resistance,
TEER) (#5100 K2 375 35 856 0 A o

1.4 Caco-2 Zafi H/R B4GARA a9 5 207 i MUE
KIEF] 80% ~90% il 73 1) Caco-2 ZHAL, BEHL YA IU
A IEF M (N) 41 H/R 41 k4 5 48 + Hanks
Fr R (H/R + HBSS) 20 (B4 S 4 + R R (H/
R+EN)#, H/R +EN HZ0/fI7E H/R §j 30 min [
10 wmol/L K Z AR, 5 41 it & A %5 P 7 4
A 95% N, 5% CO, IR & M5 K2 a8 8 T H;
FEAE PR 90 min (B4R I, B AR SRAR T
H2h(EH).

1.5 TEER fa#4em ] MillicellTM HLBH N 2 5
G E Caco-2 AL HLJZ ) TEER {H, TEER J& 2Bt
0 20 B 30 37 1 1) A R 2 — , S A2 1Y
BT —E N 2 R R

1.6 #HvERmien FEEEOTL W
Millicell ZEERFRIERMETY T , MR [ BiK R &
B V1R, FIBEIR AN AH R AR e 0, 375 55 i 5 A
1.7 Western blot 4] J45|HS 3] Y Caco-2 4RI
I 20 e SR A W 5 IR 1, 2% Th 07 5 i vk S A
JRARE o HORE i B 40 g, DLSR TR M I G 58 1 1R
Uk (SDS-PAGE) Hi yik 73 B 8 H ot , ¥ e B i
SR 2 R L (PVDE) 5, A S 9t B
Occludin . Z0-1 —3¢(1:500 #BE) ,4C P F 47,
A BT HRP-IgG Hit44 (1:3000 7K ) |, = I %
H 1 h,ECL kA0, AR 2RI A5 1Y K B
{EHERLA B-actin JKJEAE

1.8 RT-PCR il 4% I Trizol $¢ W] 45 J5 i 2 X
Caco-2 M5 RNA L5036 GRETHI A 1155 RNA

AEREFIREE . 72 20l 3SR ROVAR R B, LA 2. Opg
(1) mRNA JgARCHE: mRNA 3% 585 ¢cDNA, PCR [
JE Lk GAPDH P, (] PrimerS. O %% 51 4
FEA(FE 1) M 4E:95C 5 min,95°C 5 s,62%C
15 5,72°C 1 min, PCR ¥ "I44E¥F 35 ¥k, PCR Jx Wi
FZE 1. 5% BRARARE RIS F UK, BT AR AR AR 23
BT, 45 DL Occludin/GAPDH , ZO-1/GAPDH ) % &
6% % {E (integrated density value, IDV) ) I {H 3%
No

&1 RT-PCR3IMFIIRKE

ElEY RN Elk7 2] RE

GAPDH 5’ -TGAACGGGAAGC TCACTGG-3’ 306bp
5’ -TCCACCACCCTGTTGCTGTA-3’

Occludin 5’ -AAGAGTTGACAGTCCCATGGCATAC-3"  132bp
57 -ATCCACAGGCGAAGTTAATGGAAG-3’

70-1 5’ -GAATGATGGTTGGTATGGTGCG-3’ 191bp
5’ -TCAGAAGTGTGTCTACTGTCCG-3’

1.9 %itFax IR £ FrifEE(x +
s) 227, W SPSS17. 0 G it 84 53t , 45 41 B Y
FCBCR B R Ty 225081, P <0. 05 Sh 2= 3 H it

2 5 R

2.1 TEER fae94n 5 N4, H/R H/R +
HBSS #il H/R + EN =41 TEER {f i Z &% (P <
0.05); H/R H/R + HBSS W4l TEER {4 B A% F
H/R +EN 4{(P <0.05) ; H/R . H/R + HBSS 4[]
ZRIGIFEL(P>0.05,%2),

&2 £ Caco-2 ZHffE TEER EHHEMLER (x +5)

21531 n K455 (% P1hh TEER)
N 44 12 100.38 +4.28
H/R +EN 41 12 46.83 +11.83"
H/R 4] 12 24.50 +9.19%*
H/R + HBSS 41 12 25.25 +8.11"*

E .5 N 4 HAs, P <0.05;5 H/R + EN 4{ ek, P <0.05

2.2 #adsenRgiEs N REERTE
THMW H/R + EN 41 5% 5% #227] DU ik, (H 2549 475 L
BEE I s H/R JH/R + HBSS 41 5555 % 13 235 4 i il A
M, BRI (B 1)

2.3 Western blot # ] Occludin #= ZO-1 & & ¢ %
% 5 N4, H/R + EN,.H/R, H/R + HBSS
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=4 Occludin F1 ZO-1 £ KK B R FEL (P <
0.05) ; H/R . H/R + HBSS Hi 4l ZO-1 Fl Occludin
EAFEBKEBEMT H/R+EN 4 (P <0.05);
H/R H/R + HBSS W 4 [H] 2= 55 JC W] 2 4e 122 2 X
(P>0.05,K2.33),

B 1 Caco-2 HfEHEHEBRETN
(BRERSH FHERSATNE B x 25 000)
E:A:N% B:H/R+ENZ C:H/R4 D: H/R+HB-
SS4H —: REEE
N H/R+EN

H/R H/R+HBSS

2 &4 Caco-2 ZHBEMA Occludin,Z0O-1 BHMIFIE

&3 &4 Caco2 MR Occludin ZO-1 EHR
HERFFRIE(% 2 +5)

2H 5 n Occludin Z§ 70-1 FEH
N 2 6 100 +14.73 100 £9.56
H/R +EN 2 6 64.35+£7.10" 57.45 £8.17"
H/R 2 6 38.30+4.20"% 29.51 £6.39**
H/R+HBSS4 6 34.37+4.82"* 32.49 +5.81**

TE: 5 N4IH#, " P<0.05; 5 H/R + EN 4l #:,°P <
0.05

2.4 RT-PCR #) Occludin #= ZO-1 & mRNA £ &

HIXFF N 41, H/R + EN H/R H/R + HBSS =41
70-1 F1 Occludin f) mRNA 35 7KF-0H & R (P <
0.05); H/R.H/R + HBSS W 4H 1) ZO-1 Fi1 Occludin
) mRNA £ KK B EMT H/R + EN 4 (P <
0.05) ;H/R H/R + HBSS W4 [a] % K- G50 24 25 L
(P>0.05,K13.3%4),

N H/R+EN H/R H/R+HBSS

GAPDH

Occludin

ZO-1

3 £&4H Caco-2 #lBfIF Z0-1,0ccludin mRNA 3R iE

x4 £ Caco-2 #farh ZO-1,0ccludin mRNA HJFRIE (% +5)

20 5 n  Occludin mRNA 7Z0-ImRNA
N4 6 0.808+0.117 0.952 £0. 101
H/R + EN 41 6 0.648 £0.061" 0.752 £0.031"
H/R ¢ 6 0.431 £0.014% 0.535 +0.016**
H/R+HBSS4 6  0.464+0.025°* 0.484 +0.051"*

5 N4iH#s, " P<0.05;5 H/R + EN 41 A, "P <0.05

3 4 it

0 RE S e B R A B 1 M 3 A S A ) B i R
oI R Ao as B BOVE R, DARIUAM 5 5 d oy B2
LR Sy B2 b R 20 R 4 i ) 1 S e
Z0-1 Occludin S ) B 55 %3 1% 452 11 7 oy i 82 2 0
L 201 5 202 Rk E R A IR, HaELS A
Occludin [, B l— 1M 4% 28, %5 Occludin F1 1
YR RGOSR B E SRS TEE S
e St R PR A R, DT B2 S 40 B o

J170 285 TS I I ) RE P 0 R — S R R 1
HWEARES S T —dBiEE. BRiEIT a4
TR ES RS (B AR L R 52 4
BEIEY, KBRS KEN S JIRAGMHE. 72
WFFEIESE KB 3R AT LA 2 AR R SR BE K] 1~ ( TNF-
o) FE AL R -6 (TL-6) 3Rk DL S AL )
BiE(MPO) FTEPE o 2 A W e A R 7
MIVE 2 T e S T A% 5 (NF-B) B35 7,
REFREHATHRE Bt PR R, 5 4
AT A3 e H IR AU Pt e 36 A, s/ T
£

AW ST E L RS TR R 4R Caco-2 4
o IAE H/R AR B il FFE T (/R) $d 43
Jo ke LR, Jgg 2 BRI AL TG RS, B
R AMBIRTEIBE T | W T I B T RE A2 45 W 5
B RS A R R R B i A A
SEA R ARG , E— A 55 W B B g . H/R 45}
15 )5 Western blot Fll RT-PCR & 4% 5 i 7~ , Caco-2
YIS Occludin ,ZO-1 FE FIAY 5 5 A mRNA )£k



- 202 - ZREGE B E 2 2012 4F 5 J145 14 %553 5 Military Medical Journal of Southeast China, Vol. 14, No. 3, May. 2012

IKFHE T . Z0-1 AR B A2 51 Oc-
cludin 2555 5 A 2R % B, Occludin £
FEIRR D R {5 P 440 i 5 S L Y RE D kK 1k
R AEITRC ™ o BT BT WA F Caco-2 411y
) B A AR 8, TEER (B35 T [, Caco-
2 B A0 SR P T — A S M R R
M SE RS2 B BOR, FR B AE T . RERAE
HZH Occludin ZO-1 B8 1 Z3A8 B mRNA | 3558
IKCEIILE BT, R R B A M A e
AR KPR R 5% KR BAT 3% i DR A
Fo HLBENLEE o S0 7% 200 i i) 5 %5 32 205 A ) 8 AR Dk
B, TEER {E T , IR 52 R 8 3R ] LA A i) Caco-2
R AR B, TR b B AR A B B RE

PRLIEE, AT 0 DA 0 2 0 i 7 M 5 i 8 £
P AT fE 2 i i D B R IR EE Y B Occlu-
din ZO-1 FYREIR, 3 I HEFK , HE 5 1 36 15 B s 14
SEREMEAR ST o ABIFFEXS TR BN Mo 5 5 5 B
BGHNESTHRBE T8 B , $&7n R R AR
IR R G T HA KT
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AL J,50 % AN B . DA | L R R %
721 d, 72010455 A 19 HakiZ. BE AW AL AT 24

EFZ AL 210016 VLA AL, 7 5 bl E I8 E 2 B s — Tk
BT A=

W, BRI o . (RAR R A T 38.5 °C,P 80 K/ min,
R 20 ¥kX/min,BP 110/72 mmHg, W& 78 ML, i WA MK, 00
TCHCHT, WU 23 , 2R 5] 5 TR, 0% 80 IR/ min .0
B SRS X oA [ S PR 2 35 o MR- 4, JC
STk, TR T AR fk B, WU TG i o SRS 28 p - 4
J10 x 10° /L, JR & HL X LR Fr1EH o 27 2k F IR aE
B, 2 TERIR A A YD RE ST 100 ml (HE PSS 241
AT, A7 M5 091119) 2 YR/d, i Bk i T 5 A B =6 Ak
0.4 gin AABEERK250ml, 1Y/ d, Ik T o 5 i bk i 12
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