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[ Abstract | Objective; To discuss the effect of Shenling Baizhu particles on intestinal epithelial tight
junctions in rats with functional diarrhea. Method: The functional diarrhea spleen deficiency syndrome model in
rats was established by using high lactose + small platform standing method. the rats were divided into normal
group, model group, pinaverium bromide group, Shenling Baizhu particle high, medium and low dose groups.
Shenling Baizhu particle groups were administrated with Shenling Baizhu particle at doses of 3. 212, 1. 606, 0. 803
g - kg™', respectively, and pinaverium bromide group was given pinaverium bromide of 0.0125 g - kg ';
meanwhile, normal group and model group were given physiological saline intragastrically for 14 successive days.
The diamine oxidase ( DAO ) and tumor necrosis factor-a ( TNF-a ) were detected by enzyme-linked

immunosorbent assay ( ELISA) method; the zonula occludens-1 (ZO-1), Claudin-1, Occludin mRNA expressions
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were detected by real-time fluorescent quantitative polymerase chain raction (qPCR) and ZO-1, Claudin-1 protein
expressions were detected by immunohistochemistry method. Result: Compared with the normal group, the model
group showed significant increases in serum DAO and TNF-a content in colonic mucosa (P <0.01), and decreases
in ZO-1, Occludin, Claudin-1 mRNA expressions (P <0.01) and ZO-1, Occludin protein expression ( P <
0.01) ; compared with the normal group, Shenling Baizhu particle groups showed decreases in serum DAO and
TNF-a content in colonic mucosa ( P < 0.01), and up-regulations in ZO-1, Occludin, Claudin-1 mRNA
expressions (P <0.01) and ZO-1, Occludin protein expression P <0.05, P <0.01) in functional diarrhea model

rats. Conclusion; Shenling Baizhu particles can regulate tight junction protein expression in colonic mucosa, and

intestinal mucosal mechanical barrier, which may be one of mechanisms of treating functional diarrhea.
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express software2. 0 wit, B REFELEYANE SR,
LR T, HmE-3-BE AR B E 8 (GAPDH) Sy N 2, 17
L AUE RNA SR H] Trizol — A0 ¥E L, 22 5251430008
JEALIN 7€ 2% 5 RNA 1YW BE A, , I BT A FE A i
T IUAR )V 32, LR S P 5 1 ) B )45 1l cDNA /37
C 1 h,95 C 5 min, A ¢cDNA RHE MY B K A B,
2544/ 93 °C 2 min,93 °C 45 5,55 °C 1 min, i
17 10 MG ; 93 °C 45 5,55 °C 1 min REH I,
130 NEF . SR UUMEHRBIE(C) [ERR, 5N
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x1 5|¥MF5
Table 1 Primer sequence
2 53] 319551 Jr BEKEZ /bp
Z0-1 3% 5'-CCCTTACCTTTCGCCTGAAAC-3' 183
Tii# 5'-CCTTCGTCTCTGAGCATCGT-3'
Claudin-1 % 5'-CTCACAGAGAGGGGTCGTTG-3' 166
N 5'-ACTGTTAGCGGCAGTTTGGT-3'
Occludin  [% 5'-GGGGTGATTCGGATCCTGTC-3" 114
% 5'-TCCTCCAAAGATGCCCGTTC-3’
GAPDH i 5'-TGGGTTTCCCGTTGATGA-3' 252

T 5'-AGGGCTGCCTTCTCTTGT-3’

2.3.4 ARSI EE A Z0-1, Occludin 55
F#R5 AU BB 2K, B RS Ak 10
min, PBS whik, —40 K bt K R 20-1, Occludin 4
& 4 C a9, PBS #hyk, — 41 37 °C,30 min, PBS i
Ut DAB W8 oK GEW] W AR E R B Y] Rl
Pk BRI (i i #5 5 ~ 8 ik, &5k Y1 A 76 & A5 58 F it
10 NPT AR RO D F 1 000 N4, 2
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M 5 IE A A R, A2 K R Y DAO, % 7 i
TNF-a 7KV @ Fh5 (P <0.01) s 5 BRI L #, DL
eV 2% R O ) 1 20 B B AP OK B
it DAO, % B TNF-a /K- (P <0.01) , 4L AH L
WA RENER, WEK2,

x2 BEOARFHXKRIME DAO,FFE TNF-a 7k FHI 510
(xxs,n=15)

Table 2  Effects of Shenling Baizhu particle on levels of DAO in

serum and TNF-a« in colonic mucosa of rats(x +s,n =15)

151 ) i 1L7% DAO J173 % B TNF -«
/g kg ! /U-ml ™! /ng-L~!

1EH - 0. 068 =0. 005 26.78 £1.82
1BE 7Y - 0.087 £0.013% 78.92 £2.25%
SEPARTR 3,212 0. 069 +0. 004* 38.15 £1.96%
1. 606 0. 083 0. 002 55.99 +2.45%

0. 803 0. 089 =0. 005 74.94 £3.34
U 4 R £ 0.0125 0.072 0. 005% 39.52 £4.91%

HE:SIEWHLEYP<0.05,”P<0.01; 5HEAHHE P <
0.05,P<0.01(£3,4[),
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3.3 %R B %5 g 4 48 Z0-1, Claudin-1, Occludin
mRNA FRIERYM 5 15 2 A AR 2 R B 4
2041 7Z0-1, Claudin-1, Occludin mRNA 3 35 B & B A%
(P<0.01); 58 A1 20 b, DC 4E 9 &% 41 W] &

70-1,Claudin-1,Occludin mRNA Fik(P <0.01),%
X H AR Uk R 4l B 2 1 ZO-1, Claudin-1,
Occludin mRNA 3k (P <0.01) ; &5 [ A Bk b A%
FURALHL AT T Z0-1, Oceludin mRNA Feik. W% 3.

*3 STZTARFTRXMKREHALR Z0-1,Claudin-1,0ccludin mRNA TR EHZM (5 £5,n=15)

Table 3 Effects of Shenling Baizhu particle on mRNA expression of ZO-1, Claudin-1,Occludin in rats colon tissue(x +s,n =15)

21 59 /g kg ™! Z0-1/GAPDH Claudin-1/GAPDH Occludin/GAPDH
EH - 1.003 0. 146 1.007 £0. 149 1. 005 +0. 129
FERY - 0.462 0. 337 0.309 0. 1447 0.376 =0.214%
H5 AR Bk 3.212 0. 834 +0. 896" 0.752 +0. 156 0.799 +0. 112%
1. 606 0.501 0. 345 0.215 0. 037 0.436 +0. 131
0. 803 0. 565 +0. 838 0.226 +0. 422 0.427 0. 245
VT 2 5 i 0.0125 0.872 0. 604 0.720 0. 132% 0.871 £0. 114%

3.4 XPKR A Y 20-1, Occludin E [ 1k Y
M IE R AEEE N WEL E] ZO-1, Occludin & F1#
A]—E A3 A TN LR M A i 2 o B 4 4% At
[B] 5/ ZO-1,Occludin 5 [ 4345 AN 1y, Je 648 1R | 3R
K BB e . S OE R AL g, LA Y] Z0-1
Occludin FHHEZR W] B FEAR (P <0.05) ; 5HBIAY 4 11
B VB IR B2 S5 R UK i 37 i 2 B e A 20-
1 RIKFIEIN(P <0.01) , VE4E R B S5 1R
KL PR 4 2 BB Occludin 3K I I (P <
0.05),

A IEH AL B BAIAL C. VLYE I AL D. B2 (IR BURE 3. 212 g-kg ™!
5B B AR 1. 606 g kg™ 4 F. B% FIARFR 0. 803 g-kg ™!
AL(1E 2 [A])

Bl 2FEAARFRNAREBHEAR 201 EAREY M (RE4
1k, x200)

Fig.1 Effects of Shenling Baizhu particle on protein expression of

Z.0-1 in rats colon tissue( IHC, x200)

4 it

i i R 2 — 0L 9 B0 I LI 3 55 030
2R T 4 28 0 25 5 A 00 29 L ) 6
5 B TR 1M 25 N 9008 A B VL 8 30 B
AT M 5 4 9 R B

#4114k, x200)

Fig.2 Effects of Shenling Baizhu particle on protein expression of

Occludin in rats colon tissue( IHC, x200)
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S HIL TR TT L = B 25 X T I R MRS (AR
Ji 5 IS 5 s ) R 4 4% WL R B Ak 27 B B Ly
it I 1A 0 B B, LA 92 O s 2 T T
BHIBEE . WLBR R B B0 455 H LTl 52 5 69 i 1 B2 4
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x4 BFARFTHRNKREHALSR Z0-1,0ccludin EAPAMEREHEI(n=15)
Table 4 Effects of Shenling Baizhu particle on protein expression of ZO-1,Occludin in rats colon tissue(n =15)
70-1 FEH Occludin [
24151 Mt g kg ™!
— e B B /9% —m e EEER/%
1w - 2 13 86.7 1 14 93.3
iR - 11 4 26. 6" 13 2 13.3"
S22 AR BURL 3.212 4 11 73.3Y 4 11 73.39
1. 606 7 8 53.3 6 9 60. 0
0. 803 10 5 33.3 9 6 40. 0%
VT 4k 35 4% 0.012'5 3 12 80. 0 2 13 86. 6%

R Bl 75 3 37 VE 5 B, B AE BHL 1 Y TR A ) Bk
o SR AL, SCBE AR VEE SR S T RK A
TR RIS i 1 e 4 i e BE AR A 1 e 4 i, DA
B S SR Ry R DY RN TOUM G ), A A R
I ) A B8 AN T SE A v PR O 25 o s PR B0 1 R
JE b B B BN TE T AL R G = A B P
A EEHAL, DAO J& —Fh B A R BTG P A 40
B, A TE T I R E )29 A M b, 2 b s
A 52 451 5 DAO ik A i ik B A8 R0 I, 5 B0 K
DAO 7 P4 i, DAO 7] DL AG I i 6 N5 35 1 i) 28
T, W T B W L LA R AL
I AT BT AT DA I 3 AR 1M 3% DAO 3 M IR 2 i 5E
BAE T XS B 1 H AR 4 o e ke R 45 T 3L e
R Jizy 20 28 DAO JF ME R [, 1 DAO I % |
b, RS T7 AT LLREAR AL DAO 3 Pk, T w5 M 4141
DAO { ¥ AE R RN 2 LG IR 2F AR 4544 T 1E

EH I T TR IR TS R B R IR AL A
[Fi) BN 24 B 3y B8 P R 15 A5 A5 R B A7 6 o 285 TS AT L e i
(75 £, , 22 B0k I35 DAO I P 38 i, g 3 3 i P
BER, 45 i B B R % % $2 A H ZO-1, Occludin Y
mRNA FIEE 132353 T B, Claudin-1 mRNA Rk T
Wi, U A Bl gy L ) ek R 5 R g L + /NP AR
SSL IR, JE 1 K — IR 25 38 2 L DAO, TNF-a
B 7K S, Z0-1, Occludin, Claudin-1 mRNA AJ ik E
B FLBE /AR 7 T G T R
B, SR LA B 225, 2% 0 RN GE
it Ei# Z0-1, Occludin, Claudin-1 fJ mRNA ik,
3 Z0-1, Occludin #9811 2 1k LA 58 Ty BE 14 6 75
R A B 445 i Job 5 AL A5 B A P, DA T 8 32 G R o
[vi] Fof 28 7 K B 2 A M IR 5 R B &5 i b B TNF-a &5
I, 225 1R UKL R ) A 2H R AR
TNF-a S ¢ THI 4100 53 0 1 FL A7 ) 336 A R0 5 2
SN AR, O IR S 2 ARRE Tk Y e B 5 ] R
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W7 bR %% % B2 45 H Occludin, Claudin-1 1 ZO-1
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F) 45 Hg 1 2 g T S5 B R B R R 2 BT
PRI 3 AT RE 2 ) B I TS K B e B 5 BE 45
AL 2 — A AR R A S E AR
WORY 2 75 38 3 R M TNF-o % R T 52 i 528 3 3 2R
F1 AR 28 38 I 5 i — 20 S BG TiE
(EHANE)HIERAFAN AT T7, IER
s N — U1 Ao I R Rt 5B E e, 1E
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WA B OB AR, S R R AR
P Z W, I A K ARG T, 7 A R A A T 3 B ) o
BLfith, AE 47 TUNE /S I L 0O BT R R B T A A
MR e A B he . (RAK-FR) . “H &, K
B, T INE, WEBR TS, JIREA T
kAL, SERK B, SRR, oS i AR E
B KA IR A, EEAE R AR, B R A
1E DR B A OR3P R A BE ST HOE W B9 D B, [6) i 12
T LA B E R WA RN FT , AR AR SRR R R T
(Fm): “BIENHZSF, HEESNA Z 8, TC
W IR P AR A B S RE AR B A T Lz
iz EPTE NG S, B AT R AR A BE
B FEE Eg EEENA . FEFERE
SR, MR & 17 IHAL (N I R Il TG
ZA RGN IIRE , LR IS AL 95 1 AR W 200 i i
RN TRy S E W) BT RE B AR fF B R Bk AR
DU BB K28 N3 IS I S WK AT R B
375 S PR AR T ML O B A b R AR i I v R A iR
TRZE 45, I B R 6 HE9 i i 25 6L, g LR 97 = Dl
Al R AR B R BRIH AL IR I T fiE o X1 R
SEVOT R BB P AR L e L R B AT L 4
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