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Protective Effects of Berberine Hydrochloride on the Intestinal Mucosal Mechanical Barrier in Mice
with Ulcerative Colitis

SHEN Yan', WANG Zhangliu', ZHENG Huajun', ZHONG Jihong', XU Lei', JIANG Xianghong', NI Siyi', LI

Siz(I.Department of Gastroenterology, The Second Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou
310005, China; 2.Deportment of Pediatrics, Tongde Hospital of Zhejiang Province, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To observe the effects of berberine hydrochloride(BBR) on the colonic mucosal mechanical
barrier in mice with ulcerative colitis(UC), and to explore the possible mechanisms of its therapeutic effects on UC. METHODS
BALB/c mice were randomly divided into blank control group, model control group, low dose BBR group, middle dose BBR
group, high dose BBR group and salazosulfapyridine positive control group. UC mouse model was established by dextran
sulphate sodium(DSS), and then daily gavage administration was given for 7 days. During the course of experiment, the general
conditions of mice were observed, and disease activity index(DAI) were assessed. At the end of treatment, colon tissue were
sectioned and HE stained, and its pathological changes were observed under light microscope, the contents of LGR-5 and TERT
were determined by Western blot, the expression level of claudin-1, occludin and ZO-1 were detected by immunohistochemical
method. RESULTS Compared with model control group, the clinical and pathological symptoms of colitis in BBR groups were
improved greatly, with their DAI were all decreased. After middle or high dose BBR treatment, the expression levels of LGR-5,
TERT, claudin-1, occludin and ZO-1 of colonic tissue in UC mice were all increased when comparing with model control group,
whose difference were statistically significant. CONCLUSION BBR can effectively relieve colitis in UC mice, the mechanism
may be ralated to keeping the steady state of intestinal mucosal barrier by suppressing the destruction of intestines stem cells and
tight junction proteins.

KEYWORDS: berberine; ulcerative colitis; intestinal mucosal mechanical barrier; intestinal stem cells; tight junction proteins
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Tab.1 Disease activity index in mice(x £ s, n=12)

w R GG
mg-kg 3d 7d

7 R AL - 0.07+0.06 0.06+0.04 0.06+0.05
L %ot HEL AL - 1.91+0.73"  1.82+0.80"  1.40+0.63"
BBRGHIEA 50  1.89+0.67"  1.35£0.61"  0.95+0.47Y7
BBR 1AM 75 1.92+0.76"  1.15£0.70"?  1.02+0.55Y?
BBR &AIEMH 100 1.94£0.72"  0.99+0.58"% 0.54+0.38D?
PoH = et i 2 30 1.85+0.79"  1.03+0.46"2 0.52+0.40"%

T 5EAXMBALLE, VP<0.05; HR4UAITRTE, YP<0.05.
Note: Compared with blank control group, "P<0.05; compared with the
same group before treatment, ?P<0.05.
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Fig. 1 Cell pathological change of colon tissue in mice(HE,
200X)
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Tab. 2 Colon tissue expression level of LGR-5 and TERT
inmice(x £, n=12)

41 5l 7 &/mg kg™ LGR-5 TERT
7 A - 12.85+0.64% 11.50£0.27%
BRI R 4 - 3.37+0.22" 3.74+0.28"
BBR {41 50 4.69+0.16" 4.330.16"%
BBR H R4 75 5.24+0.20"%Y  4.97+0.11"2Y
BBR = 74 100 6.01£0.15"2Y  558+0.20"2Y
FH P %o i 20 30 9.12+0.28" 7.90+0.38"2

FE: SEAXNBALLE, "P<0.05; SEAMHALE, YP<0.05; 5
FH xS B AL LLEL, VP<0.05.

Note: Compared with blank control group, "P<0.05; compared with
model control group, ?P<0.05; compared with positive control group,
PP<0.05.
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e: 4 K Ty i %
FERY S HE 4 BBR f&FI&
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HFAKF(XxEs, n=12)
Tab.3 Colon tissue expression level of claudin-1. occludin
and ZO-1 in mice(X £ 5, n=12)

Filk )

H 5 _,  claudin-1 occludin Z0O-1
mg-kg
l=Payic| 5.79+1.36Y  2.94+0.52%  4.33+1.577
R HE 2 — 0.92+0.70"  0.68+0.32"  1.23+0.68"

1.14£0.50"%  0.89£0.30" 1.15+1.30"%
2.00+0.74"9% 1.29+0.63"%% 2.08+0.65"2%
2.66+1.05"7  1.74+1.26"?  2.56+1.54V7
2.79+1.41"%  1.77+0.80"?  2.43+1.28D%

BBR {41 50
BBR HlE4H 75
BBR miiflE4 100
PoH = et i 2 30

e 5EAXMBEALLE, "P<0.05: SHEA AL, YP<0.05; 5
PHEEx R 4L LEET, VP<0.05.

Note: Compared with blank control group, “P<0.05; compared with
model control group, ?P<0.05; compared with positive control group,
1P<0.05.
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Fig. 2 Colon tissue expression level of claudin-1. occludin and ZO-1 in mice(SP, 200 X)
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