WAL

wcjd@wijgnet.com

(44

TR
Jaishideng®

TR A SISV 20115595 28(; 19(27): 2829-2834
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #477F 52 BASIC RESEARCH

SEEEEERIEFERASSE FRE

PRiRE, £HER, 47 WS, |30, AL, BRM

B-2/K %

Bﬂ)&% FIER, M8, EY}_ BEE, BREM, AKX
FRFEF R E YA E RS s ﬁwzﬂ? 430022
FRIREE, B, 88NN, F2MEBIYMIEIFIDRIAR.
A B RAFEALF TR B, No. 2010CDB08005

TEE RER A NER ﬁaﬂm&%\ TN ISR ES T,
BEESSRNES; ITRIEBHRIRE. TERIRBESRIE
FoA; BB OB ELENITTN, N EEBRRES LN
TR

WIAEE: FRRE, F8EIM, 430022, it REINHRRIINE,
ORI R Z R E SR E DRI S I,
xhczy@126.com

E835: 027-85351530

WFSEHE: 2011-08-12 BOEHEA: 2011-09-08

S 2011-09-26  A£5 MR BHA: 2011-09-28

Relationship between CLC-2
and intestinal mucosal barrier
in rats with obstructive
jaundice

Zhen-Yong Chen, Yan-Gang Wang, Peng Yang,
Wen-Guang Huang, You-Shen Zhou, Xian-Song Feng

Zhen-Yong Chen, Yan-Gang Wang, Peng Yang, Wen-
Guang Huang, You-Shen Zhou, Xian-Song Feng. De-
partment of General Surgery, Union Hospital, Huazhong
University of Science and Technology, Wuhan 430022,
Hubei Province, China

Supported by: the National Nature Science Foundation of
Hubei Province, No. 2010CDB08005

Correspondence to: Zhen-Yong Chen, Department of
General Surgery, Union Hospital, Huazhong University of
Science and Technology, Wuhan 430022, Hubei Province,
China. xhczy@126.com

Received: 2011-08-12  Revised: 2011-09-08

Accepted: 2011-09-26 Published online: 2011-09-28

Abstract

AIM: To investigate the relationship between
chloride channel-2 (CLC-2) and intestinal muco-
sal barrier in rats with obstructive jaundice (O]).

METHODS: Rats were randomly divided into
five groups: sham operation group, OJ group, lu-
biprostone (Lu) group, glucagon-like peptide-2
(GLP-2) group, and Lu + GLP group. Except for
the sham operation group, O] was induced by
bile duct ligation in rats of other groups. The Lu
group was subcutaneously injected with LU, and
the GLP-2 group was injected with GLP-2. The
Lu + GLP group was injected with both Lu and
GLP-2. The animals were sacrificed 7 days after
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treatment. The ratio of lactulose to mannitol (L/
M) and plasma endotoxin levels were measured.
Western blot was used to examine the changes
in the expression tight junction proteins zonula
occludens-1 (ZO-1) and CLC-2 in epithelial cells
in the terminal ileum.

RESULTS: The ratio of L/M was significantly
higher in all the experiment groups than in
the sham operation group (all P = 0.00), but
was significantly lower in the Lu group, GLP-2
group and Lu + GLP group than in the O]
group (0.545 + 0.03, 0.512 + 0.03, 0.482 + 0.05
vs 0.656 £ 0.04, all P = 0.00). Plasma endotoxin
levels increased in all the experiment groups,
highest in the OJ group and decreasing some-
what in the Lu group, GLP-2 group and Lu +
GLP group. The relative expression of ZO-1
in the Lu group (0.209 £ 0.03) was higher than
that in the O] group (0.178 % 0.03) but lower
than that in the sham operation group (P =
0.02). The relative expression of ZO-1 in the
Lu + GLP group was comparable to that in the
sham operation group. The relative expression
of CLC-2 descended more obviously in the O],
GLP-2 and Lu + GLP groups than in the sham
operation group (0.195 + 0.04, 0.217 £ 0.05, 0.222
£0.03 vs 0.267 £ 0.04, all P = 0.00).

CONCLUSION: CLC-2 and tight junction pro-
tein participate in the maintenance of intestinal
mucosal barrier. Acute biliary obstruction-in-
duced destruction of intestinal mucosa barrier
is associated with CLC-2 in enterocytes. CLC-2
activation could activate tight junction protein
and repair impaired intestinal mucosa barrier.
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Fik: B 20 AR (ML E M T E) K K
FHHA, KJG7 dif 44 Lubiprostone(Lu
), EEhtEE % K-2(GLP-241). W&k
B4 A (Lu+GLP4AL), vAEF K28 (Sham#i)
Fa P ZE M 3 98 40 (obstructive jaundice, OJ4H)
Ay 2t BB 4 R A ] 52 363 4 SUR B/ 55 8%
(LM, £ 3¢ REE KT, 5+ Western
blots#r Ml K in &) B | % & 4% & WA
-1(zonula occludens-1, ZO-1). CLC-287%&
A, A R B & %X Western blots B 4%
BAT R E AT

GER: R IrAeL/MILIES & T ShamZa (P
= 0.00), Luzi(0.545+0.03). GLPZi(0.512+
0.03)#2Lu+GLP%1(0.482 4 0.05)%4 £ 3 3 1%
F0J41(0.6561+0.04)(39P = 0.00). F KRG &
W NELTHIE, OJE %S, Ludl,
GLP#EA=Lu+GLP4E¥) A # F 5. i# i Western
blots#F % X HLCLC-2%& & ¢ 8 & b Il
90-100KD, ZO-1%& & 44 £200 kD £ 4. T
THR B ROJAMZO-148%F £ ik (0.178 &
0.03)8 2 F I, LuZa(0.20940.03)% FOJ
#1& F ShamZE.(P = 0.02), % Lu+GLPZA3:i% T
Sham#i. CLC-2% & ¢4 4 ix & Sham#d % (0.267
+0.04), 0J28(0.19540.04), GLP-241(0.217
+0.05)#Lu+GLP21(0.222+0.03)34 F F48 2
(35P = 0.00).

Zid: CLC2A R B EBE QLR AL MR
BRI ey e dp, ZobE R i AR FRLAR I FE IR 2 5
M L& 4w R e CLC-2A %, PEik S ECLC-2)5
IR = I e ko) E Y g

REER: HENEE BREERE ZEERED,
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FRATTH I (P RIF 9 K TR 2 e M A L T 55 B i
TR (BH ZE M TR R W i s C 143 vih, B AT L5
CUMREE, THmi/Ni b B 4 ] CUIREE, i/ 1%
NN AN IR 2, AR CTA R FLR, I L
AR5 40 B | R 7838 22 1 -2(chloride
channel-2, CLC-2)ff1 1A KA ¢, [A] i P ZE 1

P25 CLC-2 HAT FE R 1 4347 DX R4, DR A7 B2
000 BEL S5 2 SR I I B i 5 C L C-2 1%
B EAWA KRR, AIH M H B2
) BH ZE V4 SO BN )RR, Bt 0 BH 26 1 B e
Jn Bl B b A0 b e A BB CLC-2 1) g, LA S
SR AR CLC-2MR] A oK &

1 #RR75E

1.1 A fdFEWistar K RS0 M, BEREANKE, 44 55
250-330 g, H[A)BF B 2 B s i s o e it

1.2 7%

1.2.1 o4 LB RIE 20 SA, R4l
101, B FAR4L(Sham4l): KA 10%/K & #
(0.3 g/kg) BT 5 JRIE, JF 170 B9 JIHLE 9 1 AN
SE3L; BHIEMEROEAL(0I4L): FARLIL VI H &
G ORME, B H RS AR B £E7K0.5 mL; Lu-
biprostoneZH(Lufl): BHIEMEFIHBIY) B T iF 4
Lubiprostone( K% 3G AEY)H A A 7])0.5 mL(0.2
mg/kg), ELLT d; w2 ik-2(glucagon-
like peptide-2, GLP-2)4H: B4 5l My fiss v 55
GLP-2(GE [ £ k24 71)0.5 mL 250[g/(kged)], 34
7d; Lubiprostone + GLP-2(Lu+GLP4!): [FJA£5] &
[¥]Lubiprostone FIGLP-2 [ i i FH 7 d.

1.2.2 SUFR #8552 (L/M) Yo AR A SEEG )2k
18 hjid H K, 4% E M R2 mL/ 2R R
(F10%FLAEHE100 mgfl5% H FE /250 mg, Sigma
AFED). bR ESAEG R, HATEES mL, N
A1 mgl MR VERT B, & T-20 CURFI R AF.
FIFH AT HT IR P LMEGAE. B R KUK bR A
S33R A HS mL, FAE 3K

1.2.3 o 3 WA KBl 2 I e e fa vk
AEFEENY), F bk g R 2 mL, 18 4R % 5
AUEEVLINE (ShAAM e Rk, R 2Eb R
BN A5 3% 155 2 KT, #3523
BR[STHEAT48AE: T mLyTt i 10F5 MR 175 “C1E
IR KN4 10 min, B2 10 min(4 000 r/min), HX
ETE BN BN R RS R B bR
SN, NP PR S A I R G b )
W1 h, ONZE SRR A B S 2 N R R
(EU/mL).

1.2.4 M L& CLC-2& &A=k B &% O W
Bl -1(Z0-1) 434 89 £ 4L: Western blot/r#7.
T EAE, BURFARDI O, FFEE 10 cmibf
FEUIEURZ, 811 mm X1 mmX 1 mmK/MO4H
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2V, TN mLZEBAN0 mLZE iR, 412408 081 [ LI F A
e R e e 07+ 2 CLC-2k % % ik
. A9, VK30 min; 4 C &0y, BV, R 0.6- ac ac BAAERAG S
HIBCAML SN WA F A (Waters A7), @ 0.5 x Afii’;‘ﬁ,gﬁ;ﬁﬁ;ﬂﬂ
5 I B TR, I 28R S REAR S — fg; R — ok
FHEN5 gL, 70 CLRA7. IAREATO pLES uL ~ o) gﬁégigjﬁ
v/ AY N2 Y Ny 7> Y o, % J $ - N
T Marker, A _EFESE; A 5100 C 0.1r H kR m B B T
B E A S min, 94 7.5%H112% SDS- " O Lo/l GLP—24l LutGLpg] 7 AERAAK, #

PAGEREI LK 4> 251882 h. 18630 min; HCH i
FRET e (2 E Costar AT, H B & ety h
Jeti1 min, Fric, F255%ME 99K I TBS-T[20
mmol/L Tris-HCI(pH7.2), 150 mmol/L NaCl, 0.1%
Tween 201PE4R. BAE WP E AL b 5
SIN—HZO-1(1 © 1 000%F) B S Hi L CLC-2
—PLEA (1 300%K) (ESigma 2~ n]); LA
B-actin(EUBL I LA™ i) AN Z, 11 2 0005 %E,
4 CHEF IR, AT 220000 —Ht (PYHFES
TR 2 FHH(TRITO)-1L2E iR gG, dbntrilizk
WHARGRAT) =il FHE1 h BB
O, E % 5-10 min, K5 % F R B3, A
fi. LLB-actini XS . Olympus BX41 K%
KAE 2 5t (Image-Pro plus, version 4.5, USA)EE
K 15 K., Adobe Photoshop i ig il -1
WG IE (ANE, LAEARA /R —FEA P B-actinds
FTAERARFAE A AN R IA 5

it # A TR K HSPSS13.048 4 tbik AT 4
Br. v & R Uimean + SDFE R, 4011 E & B
B, SRR DR 3R 5 22 0 BT S B R A K, R
Ko = 0.05.

2 BR

2.1 ZLAL/MILAE 69 T AL L/M AR AT AR 322
e fizp 286 B . R LML AR Ak, K
A S A A (Y4 = T Sham41(34P = 0.00),
A ELOTZH(0.656+0.04), LuZi(0.545+0.03).
GLP-241(0.512+0.03) M Lu+GLP(0.482+0.05)
I8 B NP = 0.00), HrPGLP-241H1
Lu+GLPLELEP = 0.01(E1).

22 e AFEAAT WX AFEERLL
B, &SI A BB YW 5 5 T Sham2H(0.279 £
0.02 EU/mL)(#4IP = 0.00), - H. %41 [ 41 Lh g
ZE AR TR L3P = 0.00, K]2).

2.3 Lubiprostone* ¥ %&£ & G Z0-149% A
Western blothff 57 /RZO- 145 [ 44 46200 kD
eAa (FE3). 0 2k 471 1) 2 BRI W s O T4
ZO-1HXFFIEF(0.178 £0.03) 1 & F %, Lu#l
(0.209+0.03) 5 T-OJZ(P = 0.01)iMi %+ Sham4
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1 FBLEL/MEBEIEL. "P<0.05 vs ShamZH; P<0.05 vs
OJH.

1.8¢

0:0 ﬁ

ShamZH

OJH LuZl  GLP—2% Lu+GLPA

FBIAMBAZTRIVEIL. 'P<0.05 vs ShamZH.

Bl 2 70-1
CLC-2
N el B-actin

50 kD [

3 CLC-2F0ZO-1#yWestern blotsZRik.

(P = 0.02), MLu+GLPALIEH SLudl 2L, £
T Sham#i(P = 0.19, [&14).

2.4 GLP-23FCLC-2 % iA #9 %% Western blot/&] Fi
i /NCLC-2 85 [ 1214 417 tHILAE90-100 kD( &
3). L R A R ILC L C-248 IR AH
Xof K Sham#4 40.267+0.04, fjOJ£H(0.195
+0.04). GLP-241(0.217+0.05)MLu+GLPZ
(0.22240.03)¥) R B 4P = 0.00), 0J41
FGLP-241. Lu+GLP4L &G ZF@P = 0.17,
0.06, K5).

2.5 rMLE MR E M LR 40 i Z0-142CLC-2%& & 4
A8 KM HT I SPSSHR AT BHZEVE R Bl T
B2 40 () ZO- 12K (I AMIC L C-2 88 [ I AH e Pk 3k 47
o3AT, AR R R B = 0.30, 2 = 0.11, Ui
PR ) (R AR A A I A G,

3 e
BEL P 3 0 6ot Ji 266 I 5 B 5 UK (R WL o) A 2, G
vl i b R 4 i R) Y% R i N s R

—F R RS
KB B LB
89 B IRALR].
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R 0.30 c 4 (AT SR A3 RS, BRI H 12 2R
LR P SR e AL R . N
Frmamas 0B T a ac BHL S S0 7 52 BUR MO C L C 2R 1 15 5 e 2
%%i%%?i % 0.20- A fR AR LG .

i 2 E R

ey ) AT 2 0 R BEL M S 2 W R
AERLTans GO0 S HIL/M EE (R 35 P 43 3500, 4027 2
LRSI ENIE: 0.05/- . s . ,
BSR40 16 . o SIF BEL 3400 A P B ™, R s 2 g

Sham?d  OJAH Lufl  GLP—24 Lu+GLPA

B 4 #RhLubiprostonefGZO-1FRIXHIEL. 'P<0.05 vs
ShamZH; P<0.05 vs OJ4H.

0.35-
ji 030 I a ,
X 0.25¢ a
’
hi 0.20F
F\fﬁg 0.15}

0.00

& 0.10F
Sham?d  OJAH Lufl  GLP—2%H Lu+GLPAH

—
O 0.05f

B 5 CLC-2ZEMRASHIRL. 'P<0.05 vs ShamZH.

UNZ O-1 A A SRR A ST, H S v e o
REZEBREANIESH0, TR E#%
WS HIAN RS AL, TERITIE PR kR
RE”, HINZ 28 B DRG0 (1 & A S RIBE T 5P,
ARG 105 )5 1A S0 e B AS T ZE i, |
S P T A R0 i 5% DX B R R ) ORI B
J () e e s S F A, S 9B 4
AR, MK R . 41
55 DX O PTG e 3 3 0 B 1 ) L 4 e
BB DI RE . F 7R B CLC-27E W 11T i it
{16 g 28 5t o 453 407 10 DK A2 47 v o 112,
SRS T 18 T 1 BHZE M S P 5 B B FG I e
B £ T PRI FH AN 28 IR 22 )
K UL, e RRCr kg™, nrgm
JEDE TR B TR RN &I
FEOR BRI, WA RIS 2 N EER MLAER
[ IERANE 1R = 1 AR S 7], b L R AR 114
SEYH ML PN A B R R 2 B b R )
THOE, FE T IS M2 A E T IR E
™, LB T INKE T Na 72t n) il
o s

TATT AT IR 5T A WA BH 28 1 5598 50 P
B L, Wl &1 oW sz A, T bRz 40 i 4
(1508 IR FEZE 40 /N, I Bl BE 2 Pk B R B 11
IR, SFCTor WM T EL. A 5 40 B i |-
CLC-2fRIEBFHEA 2%, MICLCER 15 B i

FHCLC-2i#%3h 7 Lubiprostoneni & % 1% H: {47 51
GLP-2, ey # Be&A L, 22m] DARRICL/M LE
ECRIIL % A BE 25, RS Ji 26 B o e A7 DR AP 1 .
U I Uk SO0 1 bR 1 I C L C-2 80 55 % i
FE AT LAV I 52 458 10 1 R I o e

Rk BT P L, BAT T B R
PR AR ZO- 1AW % BHZE T B0
FRMRZO-111)2%15, 1 LubiprostonediiFCLC-2
Ji, ZO-1R A5, [ ffHLubiprostonefll
GLP-2JU/EH S5, 2in TRFARA. SEHEeE
CLC-2Jrfefe B B8 IEEE N, W Im R b
Bee, R HCLC-2F %8 A 3L W 2 5 I A
B o i () 247

BH 28 M 2 [) I B BRI 7 CLC-28R 1Y
Fak, AT S B e #ZO0-13804
KPR B ER R SCLC-20AH T, 45
REMFPHGLP2AREK B CLC-2RIE, RE
GLP-2H A WA R e Bt i) VE HE, AEAAFRAT]
Fseg b A GLP-21/E 5 CLC-2 K. Bk
E 1 FHGLP-2F1Lubiprostonei CLC-21 I Ik
52, (HUAE A e HEER Lubiprostone It 4. 1X
— S R LA B ZE R B g b R 4 R Z O- 1A
CLC-28 H AR KM/ A b A5 BIHIESE, b 48
TH3 T S 7 W 2 TR PR AR A A W A OG. 45
HTHI R IE S, s it C L C-2 R 58 %% 3 42 2 11 ()
WOSAEAE S R U, W CLC-2 5 Re i fb B %
HERE A, MRS SR IERE ORGSR
Jo b I CLC-2. & Bl Zo-1
Ja BEFFAIRCLC-2, # ., MHICLC-2MIFABER
M ZO-1315.

CLC-2J2&) &/ AiffICLilliE 2 —, J& T CLl
WCLCKK. B2 EMA . CIigs!™. L fpd:
VG, MARAN M N pH TS, dERpBiAfr, Mot
YEH, bR CTIZ AR o b, 4 B E YN
R, DA AN s A 4 S S FLsh i
Jrit b Rz AN I S A CLC-2, A T b R 4
Tty [F] I AE S L R AU | A7 fECLC-218
1, ER—ANCU A, #5340 Mg FAE R Ak
DX 358 128 19 AH T L

CLC-2 5 5% &R R AL M AT X I, #y
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) BAT R R, — Bl B R CLC-23E i &
I IRDAE ELAE FH, AR S — o 2 2 5 i ol R A 5
Sy F AR ELR A 7 302 —, & CLC-2i@iE Ay
S NG F R EEERICTIE . TR
5 i T i P il 2 T R g % 3 e e 1) AR,
AR A S 4518, CLC-27ka /M Zh i |
41 B 1) 2 vty 5 5 0% 2 1 s P Ak ok D, B OB
A CLC2AF /LI BB R 45 f S 5, VR B b
F X AT LT CL C-24E AN [7) 41 Jifg B il
THI 53 A AR o R 43 A 6 A 7] 40 it st sk 4 i
& FICLC2HAARMEH. CLC-27f 9k &
TN bR ARt S, 4 fif 2 1T 1) CLC-23 36
BEUTH PN B JE FEOm IR, IH o A Al % 40 g P 5
ZERh K EAELEICLC-2. BRI CLC-238 %
B S AR R AR B A& T C L C-290 M 1) 7 X
22— e o FHHGLP-2 3 - ANRe K A 24
CLCiH 4.
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