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Effect of berberine combined with 6-shogaol on notch signaling pathway in colon
epithelial cells of ulcerative colitis mice
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Abstract: Objective To investigate the effects of berberine and 6-shogaol on Notch signaling pathway in colonic epithelial cells of
mice with ulcerative colitis. Methods A total of 50 Kunming mice were randomly selected as normal group, and the remaining 40
mice were treated with po 2% DSS to induce ulcerative colitis. The rats were randomly divided into model group, berberine group,
6-shogaol group, and berberine + 6-shogaol group. The corresponding drugs were given by ig administration. Colon tissues were taken
after 20 d of administration. The protein expression of Hes-1, Math-1, MUC2, and olfm4 in colon epithelium was detected by
immunofluorescence method, and the gene and protein expression of Notch-1, Hes-1, Math-1 in colon epithelium were detected by
gRT-PCR and Western blotting. Results Compared with the model group, the protein and mRNA expression of Notch-1, Hes-1, and
olfm4 in colon epithelium of mice in 6-shogaol group, berberine group, and berberine + 6-shogaol group were significantly decreased,
while the expression of Math-1 and MUC2 were significantly increased. Among three groups, berberine + 6-shogaol group showed the
best effect. Conclusion Both 6-shogaol and berberine can effectively repair damaged colonic mucosa and treat ulcerative colitis. The
combined use of berberine and 6-shogaol is more effective than the single application. Its mechanism is related to inhibiting the
over-activation of Notch pathway and regulating the proliferation and differentiation of colonic epithelium.
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Table 1 Primer sequences used for real time-polymerase

chain reaction

HE K 73 (5°-3%) K& /bp
Notch-1  IE[Al: GAGCTCCTGCTTCAATGGTG 20
K Ifl: CCTGTGGGCAGGTACACTTA 20

Hes-1 1EH]: AGAAAGATAGCTCCCGGCAT 20
JJf]: GTCACCTCGTTCATGCACTC 20
Math-1  IE[A]: GTGTCTAGCGGACCCAGAAT 20
I : AAMAGTTGCTCTGCATTGGCA 20
B-actin  1E[f]: ATTGGCAATGAGCGGTTC 18

J2If]: CAGCACTGTGTTGGCATACA 20
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Fig. 1 Effects of berberine combined with 6-gingenol on colon tissue morphology in colitis mice (HE, x 50)
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Fig. 2 Effects of berberine combined with 6-gingenol on proteins expression of Hes-1 and Math-1 in colonic epithelial tissues

of colitis mice (immunofluorescence double labeling, x 200)
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Fig.3 Effects of berberine combined with 6-gingenol on protein expression of MUC?2 in colonic epithelial tissues of colitis mice

(immunofluorescence single labeling, x 200)
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Fig. 4 Effects of berberine combined with 6-gingenol on protein expression of olfm4 in colonic epithelial tissues of colitis mice
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Table 2 Effects of berberine combined with 6-gingenol on mRNA expression of Notch-1, Hes-1, and Math-1 in colonic epithelial

tissues of colitis mice (X £s, n =10)
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**P < 0.01 vs control group; #P < 0.01 vs model group; 44P < (.01 vs berberine + 6-shogaol group, same as below

PREFC (P<0.01). SEMALLE, 6-Z/EMm
. NBEBA . NEBEDH - 6- 2 Iy /N R A5 T b Rz
#1241 Notch-1. Hes-1 mRNA FiE/KT-5EFEK (P<
0.01), Math-1 mRNA FIA/K 2 T+ 5= (P<0.01);
ENBERR A+ 6- MG AL LL S, 6-Z By, /NEERS,
ZH/NER 45 i b 2 2020 Notch-1. Hes-1 mRNA FiA /K
FEZETHE (P<<0.01); Math-1 mRNA £k /KT
FRE (P<0.01),
3.7 NEERS e-EGIECAXEEMARNRLEM LK
2020 Notch-1. Hes-1. Math-1 & H R IERI N
Western blotting 2558 (B 5) fox, SxIH4A
beak, Bl /NER &S50 b R 4021 Noteh-1. Hes-1 2§
FRIEKT2EFTHE (P<0.01). Math-1 F &L
K EZRRE (P<0.01). SHRIALE, 6-3%H
Tyl /NBERRZH . /NBERH A+ 6- 220 My /N B 45 i -
2R Notch-1. Hes-1 S5 FRIA/KFREFZHK (P<

0.01), Math-1 FHEARIEKFEETE (P<0.01).
E/NBER A+ 6-Z I A LU, 6-Z2 IRyl /NBE
H/NREE g Y 2H 23 Notch-1. Hes-1 mRNA & H#
EKERETE (P<0.01), Math-1 5 HRIEKF
K (P<0.01).
4 g

TP 9 RE T B A TE R RF SR 4 4 2 UC A
W73 F2 1) 32 R SR DRI 04, R okt 1) e s 9 E AN i3 286
A S & IRTT UC [ EZERMS, DAREES% UC 1
BT E BRI KR . R, k. A
TSP Hl S RIE M2 AERE N T, BRI G
RIEH R TS FAR e, EHEERGR,
T I P 10 TG e 0% BRI ik 6 A S I 254, B i UC
(¥R IT E br A2 4E R R R N 85 1) G R 2. [
I, FIRREREA AN H  2ORE, N Re{EdE 2
LA ZUEF 2592 H R ¥6 UC (8 SURHE £



<3152 ¢ ¢ %% Chinese Traditional and Herbal Drugs %550 % %5 133 2019 7 A
15 -

Notch-] " D W s— — ** #AA
) —
K HiA A

Ter]  — —— % 1.0 1 -
% e ##
O
1

Math-1 m T 05 =
5 .
g
z !

0 - 5% .
IR R 6 UEWY  NEERR NBERR A 6- 25T X B - Ml /NEERR /NBERR -6 A
2.0 1 2.07
sk

i it

g 15 4 #AA HHAA i 151 HHA A

i == s ® . ##A_A

= = i

Z 104 2 = .

i bt =

0 4 T : T
Xt B 6-ZMily  /NBEGR NBER - 6-Z N Xt B 6-HEEY  NBERR /NBERR A 6- LI

5 INEEERLS 6-EMTARCANT ARG 2 NR SRS £ B 4R 4R Notch-1. Hes-1. Math-1 EAFREHIEN (X 5, n=10)

Fig. 5 Effects of berberine combined with 6-gingenol on protein expression of Notch-1, Hes-1, and Math-1 in colonic epithelial

tissues of colitis mice (X s, n = 10)
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