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;FastTrackTM
- ; Genova
Bio
;9700 PCR ABI ;
WD-9413C
1.2
1.2.1 1
(control group CON ).
(model group MOD ). (lactulose
oral liquid group LOL ) (berberine
hydrochloride group BH ) 10 CON
1.2.2 ¥
:MOD .LOL BH 0.1 ml/
100 & 50% CCl, 2
2 . CON 0.1 ml/100 g
2/ 12 .
1.2.3
LOL 100 mg/kg

BH 150 mg/kg
10 ml/kg CON

MOD 10 ml/kg
12 1 /do
1.2.4
1.2.4.1
24 h 10% 0.3 ml/
100 g
= (g)/
(g) x100%

1.2.4.2
1.2.4.3 HA.LN.IVC

ELISA HA.
LN.IV-C
1.2.4.4

4% 48 h HE

1.2.4.5 RT-PCR Claudins.Z04 mR-
NA RT-PCR Clau-

dins<Z04 mRNA o

50 mgo TRIzol mRNA
1.8~2.2
; Takara
cDNA SYBR Premix Ex Taq ™
PCR o
3 P mRNA .
Claudins.Z04 B-actin 1.
1
(bp)
Claudins  Forward:5-AGGGGGATGTGGAGGTGTGAG3" 130
Reverse:5-TTCCAACCATCACTCCCTGG3”
704 Forward :5"-CGAGGAAGCTCCAAAGGTA 3~ 112
Reverse:5-CTCCTTCACTTTTATTTTCACAGTGCAA 3°
B-actin Forward :5-CACCCGCGAGTACAACCTTC3” 221
Reverse:5"-CCCATACCCACCATCACACC3”
1.2.4.6 Western blot Claudins. 204
Western blot 4
Claudins.Z04 GAPDH.
50 mg 4 C.
12 000 r/min 30 min BCA
4 ; N N
; Claudins
(1 :300) 704 (1 = 200) 4 C
(1:1000) ECL ;
1.3 SPSS 17.0
xS
LSD
Dunnete s P <0.05
2
2.1 CON MOD
(P <
0.01); MOD LOL BH
(P<0.01 P<
0.05) BH o 2,
2.2 CON MOD
ALT. AST. ALP (P<0.01);
MOD LOL BH ALT,
AST.ALP (P<0.01 P<0.05)
BH 3.
2.3 HA.LN.IV-C
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2 (xxs %)
(mg/kg) - MOD
CON - 4.78 £0.19 0.26 £0. 08
MOD - 6.50 £0.51%*  0.54+0.14%* A
LOL 100 5.53£0.56" 0.38 0. 11" - LOL BH .
BH 150 5.65 +£0. 48" 0.40 0. 09* . MOD
F 1.744 0.871
o 1, HE :
P 0.175 0.016
CON S**pP<0.0l; MOD P <0.05 *p< CON A
0.01 N
. MOD
3 (U/L x+s5 n=10) . 3
(mg/kg) ALT AST ALP 1.OL BH .
CON - D147 60.17£10.98  T3.52:11.43 5
MOD - 69.75+15.16% * 94671159 % * 100,47 £9.81* * ° °
10L 100 41.79£14.29%  71.68+14.21% 814011, 18" 2.5 RT-PCR CON
BH 150 52.05£9.15%  78.28+9.51"  86.84+15.23% Claudins<-Z0O4 mRNA MOD
F 1.076 0.854 1.063 .
Claudins.Z0-4 mRNA
p 0.372 0.474 0.377
P <0.01 LOL BH
CON :**P<0.01; MOD #P<0.05 #p< ( )
001 Claudins-ZO4 mRNA (P <0.05)
BH o 5 o
CON MOD HA.ILN.IV-C 2.6 Western blot CON
(P<0.01); MOD Claudins.Z04 MOD
LOL BH HA.LN.IVC Claudins Z0-4 (P<
(P <0.01 P<0.05) gy 0.01) LOL BH Clau-
4. dins.Z04 (P <0.01 P<0.05)
2.4 HE :CON BH o 6. 3.
4 HA.LN.IV-C (x+s n=10)
(mg/kg) HA(pg/L) LN(pg/L) IV-C(pg/L) (mg/L)
CON - 25.24+9.78 73.35 £13.68 14.33 +7.28 0.26 £0.09
MOD - 57.99 £5.37** 112.34 £13.65** 43.79 £10.76 ** 0.54 +0.11**
LOL 100 40.69 £10.45* 86.17 +12.93% 25.02 5. 15" 0.41 £0.08%
BH 150 42.63 £5.54% 94.38 £14.73% 32.23 £8.91% 0.46 £0.08*
F 3.705 0.152 3.762 0.233
P 0.020 0.928 0.019 0.873
CON :**P<0.01; MOD #P<0.05 *P<0.01

A:MOD

;B:CON

HE
;C:LOL

x 400
;D:BH

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2
A:MOD ;B:CON
5 Claudins.Z0O4 mRNA
(x+5s n=5)
(mg/kg) Claudins mRNA 704 mRNA
CON - 0.78 +0.24 0.61 £0.12
MOD - 0.40 £0.20** 0.33 +£0.14**
LOL 100 0.59 0. 15* 0.46 =0.11*
BH 150 0.61 £0.22* 0.55 £0.15%
F 0.411 0.435
P 0.746 0.729
CON :**P<0.01; MOD *P<0.05 #p<
0.01
6 Claudins.ZO4 (x+s n=5)
(mg/kg) Claudins 704
CON - 1.06 +0.26 0.87 +0.28
MOD - 0.65£0.17** 0.35+0.19%*
LOL 100 0.86 £0.22* 0.59 £0.24"
BH 150 0.90 +0.24* 0.65 +0.28"
F 0.814 0.233
P 0.495 0.873
CON :¥*P<0.01; MOD *P<0.05 #p<
0.01
A B C D ku

Claudins -

-_—— 4

Z0-1 56
Nl — — e S

B-actin EENG—_— A A )

3 Claudins.ZO4
A:CON ;B:MOD ;C:LOL ;D:BH
3
ccl,
CCl, 15 min
48 h
3~44d 5,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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Protective effect of berberine hydrochloride on intestinal

mucosal barrier in rats with hepatic fibrosis
Li Zhen' Liu Wei® Hou Guigin®
(' Dept of Pharmacy Nanyang Central Hospital Nanyang Central Hospital Affiliated to Zhengzhou
University Nanyang 473000 ;>School of Pharmacy Zhengzhou University Zhengzhou 450001)

Abstract Objective To investigate the protective effects of berberine hydrochloride on intestinal mucosal barrier
in rats with liver fibrosis and explore its mechanism. Methods Rats were randomly divided into control group
(CON group) model group (MOD group) lactulose oral liquid group (LOL group) and berberine hydrochloride
group(BH group). In addition to CON group other groups established liver fibrosis models. In the LOL group the
lactulose oral liquid was administered at a dose of 100 mg/kg the BH group was administered with berberine liquid
at a dose of 150 mg/kg and the CON group and the MOD group were orally administered with normal saline at a
dose of 10 ml/kg. Each group was continuously administered for 12 weeks. After gastric administration liver index
and spleen index were calculated. The levels of alanine aminotransferase (ALT) aspartate aminotransferase (AST)

alkaline phosphatase (ALP) laminin (LN)

sodium hyaluronate (HA) type IV collagen(IV-C) and endotoxin in
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serum of rats in each group were detected. Liver and ileal pathological changes were observed by HE staining. Real
time-PCR and Western blot were used to detect the expression of mRNA and protein of occlusion protein( Occludin)
and atresia connexin- (ZO-)in ileum. Results Lactulose oral liquid and berberine could alleviate the liver index
and spleen index of rats in different degrees(P <0.01 P <0.05). Lactulose oral liquid and berberine could reduce
the levels of ALT AST and ALP in serum(P <0.01 P <0.05). Lactulose oral liquid and berberine could reduce
the content of HA LN IV-C and endotoxin in rat serum(P <0.01 P <0.05). Lactulose oral liquid and berberine
improve the structure of rat hepatocytes hepatic lobules and hepatic cords and could reduce inflammatory cell infil—
tration. Lactulose oral liquid and berberine could reduce collateral intestinal mucosal congestion edema and inflam—
matory cell infiltration. Both lactulose oral liquid and berberine increased the expression of Claudins and Z0-4 mR-
NA and protein in rat ileum(P <0.01 P <0.05). Conclusion Berberine hydrochloride has protective effects on
intestinal mucosal barrier in rats with liver fibrosis and its mechanism may be related to the regulation of the expres—
sion of intestinal barrier proteins Claudins and ZO-.

Key words berberine hydrochloride; liver fibrosis; intestinal mucosal barrier; mechanism



