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[(FE] BW:HSEAREGE D 1R A0 %% % B2 0T 5% 4 R W55 R 4 (DSS) i 2 10/ BB % (1BD) 1) /E FI#L
il o F5i%k:48 H SPF %% BALB/c /INRBENL 3y 1E 3 4 BT 4 A0 0 e ik v 20 2% DR BIR b O R B AL BR B W L 2 4h
5% DSS KM 7 d %S BALB/c /NRAYERIEMEGRR , 2 AR S b KB4 g HAA T 12,6,3 g-kgT' BEHR
B, IE W AL AT 4] ig SRR A R K M SR I L I 201 g 45 T MDA B G L E 2 g- kg ™', 15 R LSRN LR TR B MR LB
A58 1L, 3355 5 1% 30 BE ( DAT) B3 o BAG I A R BB 28 o SR ] Western blot Fil RT-PCR 4l I] 5 25 H ( Claudin ) 7K P22 4L F1
e A 2 1 (Occluding) , Claudin , I 3% (25 85 194 (ZO-1) 1 41 Jifd 18] 2% £ 26 B 40 7 (JAM) mRNA %3k, S8 51 % A b,
2H Clandin % [ 3% B B FEK (P <0.05) , Occluding, Claudin, ZO-1 Fl JAM mRNA 7K FEPREAG (P <0.05) ;4525 )5 , SRR 4 A8 L
MR e ML BE A S8 AR BUIE A 5 7 & 40 Clandin 25 (R A & W B FH 5 (P <0.05) , % 45 25 41 () Occluding, Claudin, Z0-1
1 JAM mRNA FkW B IR (P <0.05) . &it: 3 A ARBYL DSS iE S0 IBD (4 4F 1 581 W b Bz 40 M0 ] 20 I 5% % % 4%
AKX,
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Effect of Shenling Baizhu San on Regulation of Tight Junction in DSS-induced IBD Mice LIU Yu-hui',
HU Jie', YI Wen-feng', YOU Yu’" (1. Department of Pharmacology, College of Pharmacy, Jiangxi University
of Traditional Chinese Medicine, Nanchang 330004, China; 2. The Digestive Department of First Affiliated Hospital
of Nanchang University, Nanchang 330006, China)

[ Abstract | Objective; To investigate the mechanism of Shenling Baizhu San ( SLBZS) in treating dextra
sulfate sodium ( DSS) -induced inflammatory bowel disease ( IBD) mice. Method: Eighty SPF BALB/c mice
were randomly divided into control group, model group, positive group, low-, medium- and high-dose SLBZS
groups. The IBD mice were fed 5% DSS in their drinking water for 7 days, and control mice received only water.
The mice in SLBZS groups were given SLBZS at doses of 3, 6, 12 g +kg ™', the mice in positive group were given
mesalazine sustained release granules at dose of 2 g +kg ™', and the control mice were given the same volume of
normal saline by intragastric administration. The mice weight, stool occult blood in the stool, the calculation of
disease activity (DAI), pathological examination of intestinal mucosal lesions integral were observed after 15 days.
The expression of Claudin protein was tested by Westorn bolt. The expression of Occluding, Claudin, ZO-1 and JAM
mRNA were analyzed by RT-PCR. Result: The lesion was obvious, Clandin protein decreased obviously in the
model group as compared with the control group (P <0.05). Claudin protein, Occluding, Claudin, ZO-1 and JAM
mRNA increased in DSS and all doses SLBZS groups as compared with the control group (P <0.05). Conclusion .
SLBZS has good effect in DSS-induced IBD mice by the regulation of intestinal epithelial cell tight junctions.

[ Key words ] Senling Baizhu San; inflammatory bowel disease; tight junction; Occluding; Claudin;
70-1; JAM
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Wt 7 M 45 W R = R E P % R (inflammatory
bowel disease, IBD ) 7£ 1 & 2% & A7 5 2 58 4 X Jif
RO 45, A I R s U5 8 T i s g
BT R AENE . S5 AORBU RO £ S AE
BRALTE . SR S % R B T LA
ARG I s RN RE A KK F (EGF) £
iR, A B b R s B B A U 5 A R
9109 3h Wy 92 3 o E 55 2% R BICAT 58 2o 4 7] 4 Ak
W e i i 2 1 8 E SR TR E T IBD A AR

Jo b R 4 fe) i 4 R 1 R 20-1, R AR E
(Occluding) , ] & & 11 ( Claudin ) , 3% $2 M1 3¢ 73
(JAM) %5 IEH W O0F W b iz 40 i 1) % 1 51 A 1k
5 B 9% % $2 (tight junction) (4% B % #% ( gap junction)
&, BEWERS T A L b BT AR
Y IBD BE RS B B B R A R
AR B AT, T HL OE 5 M B L Al R R
FEHERABRIAETLEST, W LR 4 S %%
PBEARBRH L TR AL 3 B 1
N B E B R AW s ) R S 2 B ZE L IBD
it Bk s T AR IS N S S u AT, A R
WSl b H e AT RS %
F AR BT 3 R B B BR 4 ( dextran sodium sulphate,
DSS) i 5/ IBD 18 H 5 1 b Je 40 i 1] 5 %% 3%
ZIMXER .

1 #a

1.1 #% BALB/c /NEL, SPF %%, 51 ¥ & 4% iF =
SYXK (#%) 2010-0002, i 14,6 ~ 8 J& &, /A5 (20 +
2) g, TR B KA B A B LU s W, e 3R T T
KW o

L2 259 Bkl 4 SO0 o AR 4 (18 [ Fluka 2>
Al LS 9011181) , 2% IR ( = B H 25 5 A Ik 17
A BT 5 720044106) , WA e L g (1 %
(% il 25 5 | 4t 45 05872) , RIPA 24 fig i (35 [
Solarbio /A &), lt2 7BB044 ) , MSF ( 3% [# Solarbio 2
Al L5 2200032) , + ke SR 0 (SDSNa) i Bi
W2 e . BN M mE B (22 B Amesco A W, it 5
502B307) , TEMED ( 2% [i Sigma 2\ &, it 5 T8133),
SDS-PAGE & 1 FHEZ vk (5 x b i Xe A H,
fit*5 GH101-1) ,30% Acr-Bis (b5t 5k [ 5 A= ¥+
RA BRZ#l, L2 39R00141) , BeyoECL Plus ( #8 f
ECL b2 & 560 &, 36 B 38 B R B Wl
fit5 MD158290) ,20% Z1L1%4HE 20( L8 ~ KA
YR WE 52 P, it 5 TBB044 ), i i IR e (35
Solarbio /4 A, #it 5 427A033) , B-actin FL K (2% AH

TEAY THRARA A, #t5 12320), Claudin5 #T
N2 Affinity /A A, it 5 AF0130 ), Goat Anti-
rabbit IgG (dt 5 & X 4 A A, #it 5 110318 ), Goat
Anti-mouse IgG (b 72 4 3 4 4y A, it 5 120303)
TRIzol Reagent (Jb 5t 4 & 4 /v A, #it 5 H20801 ),
DNA Marker T (db ® & X & & A, #it 5
G10525ERK) , 35 ig Bl ( Agarose , 32 [E| Promega /3 A,
it 5 0000208922 ) , EasyScript'" Two-Step RT-PCR
SuperMix 5] & (b 5t 2 X &AW AR AR A A,
fit*5 H31203)
1.3 {Y#%  Gel Doc 2000 %4 F 114 4% ( 24 [E Bio-
Rad 28 &) ) , PowerPac™ Basic # H 3k Hi i ( 24 [E Bio-
Rad /A H]) , PowerPac™ Basic % DNA 35 I 1 558 i B
WAL (24 E Bio-Rad A #]) , PowerPac™ Basic # #% it
i (£ E Bio-Rad /A ] ) , AllegraTMX-12R il & 3 4
VR B 0L (3£ [E Beckman Coulter A H] ) o
2 FiE
2.1 EEESHE shWor hiEw A REH WA
e ML WE2H S AR BIG b R R 2 6 AL
8 H. BRI WA EAL (2 g kg ') BEA
AW o ARF AL (12,6,3 g-kg ') MRS
PSS I R AL /N B A ] 5% DSS 7 d 3 AL,
F L5 S5 PR N 288 i Gt 15 0 e — M 8, sk
B OK GG ESG TN ig 15 d,
2.2 FEEEE B - 80 CUKAS Ay ML L, ik
ABFER W R 5 Jin Western Sz TP 240 Jifd 22 fift 0 S
PMSF TiC ] W, 4% 2k AF B, 2 20 80K 0 58 4 2L
30 min5 , BIPDH 24 R 1.5 mL .08 HE T
EOHLE 10 000 ~ 14 000 x g B0 3 ~5 min, X |
W, RAT T 80 “C kA
2.3 Western bloting ¥ {ll] Claudin 45 H %315 % -
FERTIFEE MAS x AR, IRS), kS min,
OB e 0 B T, B RE H KOO A I TR
MUk 40 VO LEEHE A 3 B IS Sy 80V, 2547 i 3
TR ) e R Rt 2 JIEE 48 A HBL Uk it , 200 mA i i
R HE 1 AH X 43 7 B DR /0N 18 B IR (R] ) L
5% JBiIE W5k 4 5 AT R AERE IR B 4 °C 3514 30 min, %%
J5 AR A A B ) — i, F K 4 Cb i, I H
F TBST ¥ Uk 3 i, W% & AH W W B JS /9 bt , #8 K
4 °C 4 h,TBST {5 Uk 3 i, i B3l Ak 27 %O, T
I 5 P IS B DGR IR R
2.4 44U E RNA $E2HL BALB/c /N B/ A
RNA $ Hiti% B 42 4 TRIzol & RNA $fi 52155 & Jr
B AE, Wi S cDNA G, 42 CHFF 30 min,
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85 C 42k Easy Script RT, —20 C{# 4.

2.5 RT-PCR £l Occluding, Claudin,ZO-1 1 JAM
FENFKiL  GAPDH L i# 5|4 5'-CACCACCATGG
AGAAGGCTGG-3', F it 5| ¥ 5'-GGCAGTGATGGCA
TGGACTGTG-3", 3B kIR 60 °C ; Occluding I 7 5|
# 5'-GCGGAAGAGGTTGACAGTCC-3", F 5|4 5'-
ACTCCCCACCTGTCGTGTAG-3" 3B K JH FE H 58 C ;
JAM #5149 5'-TCCTGGAGAATGTGTTT GGA-3',
FUEBI 4 5 -GCATCTCTTGGGAAGGAGAG-3', B k
R 56 °C 3 Z0-1 5|4 5'-CCATCTTTGGAC-
CGATTGCTG-3", FiiE 8l % 5'-TAATGCCCGAGCTC-
CGATG-3",iB K JE R 60 °C . Claudin 5|47 5'-
GCGACAACATCATCACAGCC-3', F i8] 4 5'-CCT-
TGGAGGAATTGGACTTGG-3', 1B kWi BE S 55 C,
PGS AR 25 wL, ¥ 58 05, 1. 5% Bl
WEBERS f UK (3% EB) , DNA marker £ fLANKE 5 wL,
HL 9k 5 e, BCHE B, T G A 2 8 A R0 BT
£, WH] EB Je i )5 AR R . IS BEIRE T
BEAG 0 7 R G FR AR 77, ] Imagemaster VDS
BG5BT 314 I o 2% 4 1 By OB B (TA) o DA
GAPDH > Ny X} B, Claudin, JAM, Occluding, ZO-1
mRNA ik 5 i 4720 & 50 Hr o

2.6 ZeitsEsrtr SR SPSS 17.0 3443 Bt ¥4l
H ox s 2R, SR LHCR H One-WayANOVA , 4[]
FLBCR ) LSD, Z 8 8 ¢ ke 3 43 1, LA P <0.05
ZRAGIFE XL,

3 £#R

3.1 54/ RS 41404 Claudin 25 835 105
M 5 OEH 4 R A N B i 44U Claudin
HHRBERERIK(P <0.05) ; SR A LE, A
I 790 2 14 2 5 1 R H0 2 L 0 R e b W 2 249 T 1,
AR FE EE B FH s Claudin 35 F1AYKF (P <0.05)
WET, %1,

1 SREARBMNREH AT Claudin B8 F & 0% M0
(x+s,n=8)

Table 1 Effects of SLBZS on Claudin protein levels of intestines of
BALB/c mouse(x +s,n=8)

25 /g kg -1 Claudin/B-actin
E# - 0.075 £0. 002
iR - 0. 063 +0.007"
0 GRAs i Wi 2 0. 076 +0. 008%
EXJERN 3 0. 069 0. 006%
6 0.100 £0.010%
12 0.075 +0. 008%

B SIEWA KD P<0.05; 5L HKEY P <0.05(F2
) o
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Claudin

1 2 3 4 5! 6

LIEH A ;2. BERIAH ;3. MIABEIE I IE 2 g kg ™' 454, BX AR
3g-kg 45 BEFARNGE grkg T 436, BEEARBLI2 g-kg ' 4
(F2 )

1 /MREHALR Claudin EHRIEKFE

Fig.1 Expressions of Claudin protein level in intestinal tissue

3.2 X/ A 8L Occluding, Claudin, ZO-1
I JAM mRNA R 5 1E 5 4 R, B4
/NER 45 1 4H 2 B Occluding, Claudin, ZO-1 1 JAM
mRNA £35 B E AL (P <0.05) , SHAVA L, A
[7] 390 £ 1 255 1 AR HICAHL B M SR i e bk g 26 34 7] LA
[6] 7 ¥ 9 I} & Occluding, Claudin, ZO-1 1 JAM
mRNA 17K F (P <0.05), WK 2,32,

caron [ ————

Occluding
Claudin
ZO-1

JAM

—
~ ]
w
~
w
N

B2 /MR IBD Bg 4AH 4 Occluding, Claudin, ZO-1 5§ JAM mRNA
KE
Fig.2 Expressions of Occluding, Claudin, ZO-1 and JAM mRNA

level in intestinal tissue

4 itig

J b F 20 M TR] ) 328 2, DA TO0 i 2] 56 S A O Ry
W BT MR AR B RS, P L
B 4 D[] ) 5 % 3% 4% (tight junction, TJ) fiz 9 5 2,
TIME®EZE AR, XEED F LML
Occluding, Claudin, JAM % 5 & (5 F1 ZO, 224K L
BEMS30 ZMENEN . HITEEINY, B
R T — B AR R s s G B b B R A )
Wit 375 1 A0 23 14, A TR N RE R B K A TR
T T R ARG A T X — R A A B AR A
5 SEG R RS E S5 T IBD MRS .

DSS 559 IBD #i#4 b & 3, i T DSS 51/
AL R N LA e ROS & & () TH i, 3 T £ 2R
WAL 3 H R (MAPK) | 40 M S0 {5 5 0 T
(ERK) B J NF-«B %46 o R %8 9iF IH 7 fiE % P14
T b Rz 26 Ml S %% % #5 R F Occluding, Claudin,
JAM,Z0 %51 2 (1 635 o & B e AL B B, AN 51
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K2 BHFAARHEMNNREHHL D Occluding, Claudin, ZO-1 F1 JAM mRNA FiEHZM (v £5,n=8)
Table 2 Effects of SLBZS on Occluding, Claudin, ZO-1 and JAM mRNA levels of intestines of BALB/c mouse(x +s,n=8)
20 5 /g kg Occluding Claudin 70-1 JAM
EH N 0.74 +0.01 0.44 +0.02 1.15 +£0.05 0.71 +0. 005
T2l - 0.58 £0.07" 0.32 £0.03" 0.48 £0.05" 0.59 +0.07"
A9 SRR bk 2 1.00 0. 09% 0. 64 +0. 06> 1.18 0. 15% 1.69 +0.21%
ZLEHARMH 3 0.73 £0. 08> 0.29 0.03 1.15 0. 18 0.45 0. 12
6 0.74 £0.07” 0.44 £0.04% 0.61 =0.08” 0.72 £0.07%
12 0.68 0. 06 0.34 £0.03” 0.90 =0. 10% 0.79 +0. 08>
TJ E@%ﬁ%wo'“- o AR LT 5T << KIFEERE A [ 4] Arrieta M C, Bistritz L, Meddings J B. Alterations in
HYFFEE M S E AR GE T . FH W intestinal permeability [ J ]. Gut, 2006, 55 (10 ):
CNEEAC SV S 3 IR N SR ONIEPROP s 19121520
W B 95 1 9 94 1 T I R ML B 2 0 0 0y s [ 5] Turner J R. Molecular basis of epithelial barrier
UAIE 5 55 AR S 2o I B A 3 B 2 1 regulation : from basic mechanisms to clinical application
[J]. Am J Pathol,2006, 169(6) :1901-1918.
RRAE LS ERK/p?SMAPK ,fg%ﬁ%{ﬁ e A [ 6] Gassler N, Rohr C, Schneider A, et al. Inflammatory
M 24t 1BD E"]’f/ﬁﬁﬁm © bowel disease is associated with changes of enterocytic
2k LRk, AR SLE IE9E & B, DSS F By IBD £ junctions[ J]. Am J Physiol Gastrointest Liver Physiol,
R /N BRS040 Claudin 2§ (1, Claudin, 2001, 281(1):G216-G218.
Occluding , JAM F1 ZO-1 mRNA 358 B T 1E % [ 7] Hermiston M L, Gordon J I. Inflammatory bowel disease
H,m 22X A AR A Claudin F [ , Claudin, and adenomas in mice expressing a dominant negative N-
Occluding, JAM 1 ZO-1 mRNA {4 323k 5 IBD 4 1 cadherin[ J]. Science,1995,270(5239) :1203-1207.
LB AR (0 7F 80, SR et . L8 Xevier L Podel Sk DR Unravelling the
HUBL L 2619 22 (R B0 DSS T 1 IBD A — & 14 pathogenesis of inflammatory bowel disease[ J]. Nature,
R N 2007 ,448(26) :427-434.
SR LS B AN R e AT G [ 9] Bhattacharyya S, Dudeja P K, Tobacman J K. ROS,
[ 23H] Hsp27, and Kappo Kbeta mediate dextran sodium
sulfate ( DSS) activation of TkappaBa, NFkappaB, and
[ 1] P, FHE . A8 kR 4 e v B M 45 g 4% 2 F IL-8[J]. Inflamm Bowel Dis, 2009,15(5) :673-683.
FERIF L] JLath B 25 K5 5 4, 199417 (4) :2-6. [10] Liu Z, Zhang P, Ma Y,et al. Lactobacillus plantarum
[2] Sparrow M P, Hande S A, Friedman S, et al. Effect of prevents the development of colitis in IL-10-deficient
allopurinol on clinical outcomes in inflammatory bowel mouse by reducing the intestinal permeability[ J]. Mol
disease  nonresponders  to  azathioprine or  6- Biol Rep, 2011,38(2) :1353-1361.
mercaptopurine[ J]. Clin Gastroenterol Hepatol,2007,5 [11] Naresh R, Song Y, Hampson D J. The intestinal
(2) :209-216. spirochete Brachyspira pilosicoli attaches to cultured
[3] W9, XEME, &5 2% 8RB/ RS

FEI AL DS [T ] v [ S 86 Oy ) 2 A i, 2012, 18
(5) :136-139.

Caco-2 cells and induces pathological changes [ J].
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