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The study on tight junction proteins and myosin light chain kinase in

obstructive jaundice in rats

CHEN Zhenyong , FENG Xiansong, ZHOU Youshen
( Department of General Surgery , Union Hospital , Huazhong University of Science and Technology , Wuhan
430022, China )

Abstract : Objective  To elucidate the mechanisms of disruption of intestinal mucosa barrier in obstructive
jaundice. Methods  The obstructive jaundice model of rats was set up. At 10 d and 20 d after operation,
immunohistochemistry and Western-blot techniques were used to examine the distribution and expression of
tight junction proteins ( ZO-1, Occludin ) and myosin light chain kinase ( MLCK ) in intestinal mucosa.
Results In normal control groups, the staining of ZO-1 and occludin was predominantly localized to the
margins of the epithelial cells and the apex of the cell membrane, and displayed a continuous and uniform
distribution along the under surface of the villae. MLCK was distributed mainly in cytoplasm. In obstructive
jaundice groups, ZO-1 and occludin staining appeared discontinuous and vague, with rough edges and
spiculate processes. The staining of MLCK was also discontinuous and scanty. The strong positive express ratio
of ZO-1, Occludin and MLCK were obviously lower in two experiment group than those in the control group all
P <0.05). ZO-1 was significantly decreased in 20 d group than that in 10 d group(14.3 % vs28.6 % ,
P <0.05), but no significant difference in occludin and MLCK staining between 10 d group and 20 d
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group. Similar outcomes were obtained by quantitative analysis of Western blot images. Conclusions Obstructive

jaundice rats have distribution of ZO-1, occludin and MLCK in ileum mucous membrane epithelium, and is

associated with breakdown of the integrity of the intestinal barrier.
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B BE SR PL Z0-1 HTIK, Occludin T 14, (3 [
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1.2 X®WHE
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Jaundice , Obstructive/ pathol ; Tight Junction Protein; Myosin Light Chain Kinase ; Intestinal
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MR B R £h 2% vh il ( PBS ) AU — T, [R] 0k R A7
o N &M BEHT Z0-1 (1:200) , Occludin i 4
(1:200), MLCK & (1:1 000) , & —F 4] Jv B
ML IR 0 i & Ul 5 ~ 8 3k, TOLHE T
(40x ) FE AL L] 3 S HE, FEGHHET
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~<50% A +),<10 % AL, Prfscssy
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1.2.3 Western blot 547 HEZ 4 2! 100 mg,
A 1 mL 2 ## % (20 mmol/L Tris-HCl, pH 7. 5,
1 % Triton X — 100, 5 mmol/L. EGTA, 1 mmol/L
Na3V04, 1 mmo/L PMSF) HI 10 mL 2% np %
(10 mmol/L Tris-HCl, pH 7. 5,150 mmol/L NaCl,
1 % Triton X — 100,0.1 % SDS,1 mmol/L fi %4 JIH
BR 40,2 mmol/L EDTA, 1 mmol/L PMSF) , ZH 41 ¥3
e, 210, UK 30 min; 4 °C L, B E 5, R
BCA 2 FI 48 0 AT UL 43 56 06 B A0 7€ 2 1 ik B2, O
WK BEARG — Wi B Spg/pl, -70C
TRAF o WA 10 wl K& 5pl i1 B4 Marker, Jil
A BRSO R A5 100 °C & W L
5 min, p & 7.5 % F1 12 % SDS-PAGE #E I8 H, Jik
r# 1 h B2 ho HUEE 30 min; B A R 2T 4 i
RO P REA 1 mn, b5l S S % IR
W5 ¥ B TBS-T (20 mmol/L Tris-HCl, pH 7. 2,
150 mmol/L NaCl,0. 1 % Tween 20 ) ¥t B K . 17
ANE AP E 1 b 23500 —$T Z0-1, Occludin
F MLCK Hi{& , ¥ Lk 1:1 000 # B ; LA B-actin (¥,
DL ) AN 2, 1:2 000 #i B ,4 C EH
. A 1:2 000 59 4o [ o H AL 5 6 IR %
WI(TRITC) — W FHi R leCI =W FIE 1 he
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(P=1.000), 8 P LI H 243 6
AL, SR PP R A R WL T X4 (P =0.036,
P=0.047)  REPHMERILFMT A, HE R
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NGB Z0-1 F1 Occludin & [ 1357251k
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Occludin 2 [ 44 507

415 E SRFAERE(% ) TRBATEAR(% )
(=) ~(+)  (++4)~(+++) (=) ~(+)  (+4+)~(+++)

X g 10 3 7 70.0 2 8 80.0

BFA 10 3 7 70.0 3 7 70.0

SR 14 10 4 28.6"2)% 10 4 28.6"-%

L 14 12 2 14,392 9 5 35,792

TE:1) S HEALLL, P <0.05;2) 5 TFARALLL P <0.05;3) 555 4L P <0.05

B1 Z0-1 M@K Jr (HE x200)  Ze il & A xf e 41
20-1 Qe 83 Ain T /N b K AR A1 5 5 A5 O Ay <2
YO, S0 A A
2.2 REHALKN MLCK EBHRBRIE
Xf M2 MLCK 3 3k 32 %258 7 T W F I B R 200
MR N o S W LA g M B, 9 B R R
B E AR T R R TR 22 R A it

EX(P=0.045,P=0.035), 54 & 4 HE
BOEAR TR, H 2% R TS
(P=1.000) (£ 2),

F2 /NHFEE MLCK B 1 RKE
MLCK Z& [T YL a5 #t
Al Bk HESHMER(% )
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popitst 10 3 7 70.0
BFEAR 10 4 6 60.0
SIS 14 10 4 28.6"%
SLuZ, 14 11 3 21.4D:2.3)

TE: 1) S IALEE, P <0.05;2) ST AU P <0.05;3) 55
K4 P>0.05

2.3 Z0-1,0ccludin 1 MLCK {J Western blot £ il
#R
L B-actin N2, Z0-1 HHA4RATE 210 kD 247,
Oceludin % [ 2H57E 70 ~ 90 kD = jii] (& 2) ,MLCK %
W FEEAEPTE 170 kD A4 (K 3) .
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Marker

2 70-1 F1 Occludin [f) Western blot [&]

2.4 Western blot Bl ES0ELER

Western blot [§ & OD fH 1 i€ & 73 7 .7~ , 52
I Z 4 ZO-1, Oceludin 1 MLCK ) 35 ik %8 X
MR AR T R H A A F R8T R
(P<0.01), HEEm ZHABH YA T FEEH B
(%3),

%3  Z70-1,O0ccludin Fl MLCK 19 [&] 1% 5 & 4 #7745 5 (0D

ﬁ 7E ts )
0D f&
4 i
70-1 occludin MLCK
xR 10 0.2522 £0.0186 0.5597£0.0221  0.8770 £0.0119
BEL 10 0.2461£0.0365"  0.5615 +0.0204"  0.8776 0.0138"
SHE 14 0.2217£0.0195%  0.4728 £0.0172%)  (.8378 £0.0156%
Sz 14 0.2026 £0.01362) %) 0.4320 £0.0214%  0.8219 £0.0113%

TE:1) YR I P >0.05;2) SRTRALLLE P <0.05;3) SLB AL LA P <0.05
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LS4 T Oceludin 9 i 3 2 3 19— 4> 150 D&
SR DX I, T R — A 9 2 324, 8% Oceludin 1 1L 3l
B E R G A — R R O R
BB L B E RN EE RS —
T A7 5 A% T3k A A A A0 P P, BT 42 o 40 M A
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EEY X S H 7 AT IR R T LA
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57 v WU 4, 40 e 8 B, O B AR g . MLCK
A2 AR, B EE R MLCK108 , J7 iz 3R 38 TF i
JULZH B 5 K B 59 MLCK210 3 47 T 7 A2 4 ' .
I A SE 55 b MLCK 4547 24 78 150 kD fff il .
IR & A AR ) 32 R K BE MLCK

551y MLCK J& F Ca’* /45 I & 1 1K #i 1) &
I3 5%, 78 Ca R4S 8 & (A7 46 F , MLCK X
LR H 4% ( myosin light chain , MLC ) #f 47 # g
AR, JF e S LBk 2 1 5 UL 3h & 3 22 8] A0 B AR
RIS, ok 1 B R LB & B R DLER 2K 22k
a5, B A M R R T, PR R
FERET UL Sh B A e SR R RE T 4 i il
Bt o 7E MLCK 15 )7 26 B 5 B ¢ 2 19 BF 5%
ok B, R ULER AR I R A 0 R BE Y B R AL 51 i
SR o= N P 7 o R 17 N VAR A5
E R

R Ah 52 5 UE SE M il MLCK fg ¥k & Bt b 2
e o Al AE B LA . (1) Ca’" K Y MLCK
AL 2 MLC B R b, (8 UL 3l & F i 46 , 25 R A BE
T B S 5% 4 58 0% P T R (2) Rho WE 580 /Y /N =
BEIR 17 (GTP) 45 & & [, 5 8 & (1 4L [W 7 H
M2 L3l 2 B 3l 07 2%, 3 s MLC () i R fb &
Holleds ok 775 3) 8 1 B BE C | 24 MR BB 55, b
J& WA B T A S 0 0E B Y AR B R
AL 041G, A Bl 5% 20 A 37 PR BG m . (EL X e B B
AL AR T .

AR BEL P 5 980 B i 0 B b Rz A 1 R A i AR
f) 7 AR SCE A g vy I T A BHE R Bl 4 R UE B A
REL P 8 0 B i 286 B i MR 0 B 4k 5 1 B R %
HEEAN— R A, Kl &R, 1B
RHEL B 5255 B 4 5 W 2 B3 38 M 5% U0 A oG iy &
B 1 Z0-1 F1 Occludin (1) 38 A M 32 18 % 1y
HHB IR P<0.05), HaomEHA, 0
R, R . ZO-1 Fifi 5 F BH B 1] () 28 4R [ B
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