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[ Abstract] Objective: To explore the protective effect of Gegen Qinliantang on the intestinal mucosal

epithelial barrier function of ulcerative colitis (UC) mice, and to explore its mechanism of action in the
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treatment of ulcerative colitis via matrix metallopeptidase-9 (MMP-9)/p38 mitogen-activated protein kinase
(p38 MAPK) signaling pathway. Method: The 48 female C57BL/6 mice were randomly divided into normal
group, model group, sulfasalazine group (0.3 g-kg') and Gegen Qinliantang high, medium and low dose
groups (2.84,1.42,0.71 g-kg'). The UC murine model was established by 3% dextran sulfate sodium (DSS).
Gegen Qinliantang and sulfasalazine were intragastrically administered on the 8" day after the model was
established for 7 days, and the normal group was treated with the same amount of normal saline. Colon tissues
were collected after the last administration, and the pathological changes of colon tissues were detected by
hematoxylin-eosin (HE) staining. The expression of tight junction (TJ) proteins such as Occludin and zonula
occludens-1(ZO-1) in colon tissues was detected by immunohistochemistry (IHC) , and the expression levels of
tumor necrosis factor-alpha (TNF-a) , interleukin-18 (IL-18) , and MMP-9 mRNA in colon tissues were
detected by Real-time polymerase chain reaction (Real-time PCR). The expression of phosphorylated p38
MAPK (p-p38 MAPK), p38 MAPK and MMP-9 protein in colon tissues was detected by Western blot. Result:
Compared with normal group, the body weight of mice decreased (P<0.01) and disease activity index (DAI)
score increased significantly (P<0.01) in model group, the colon tissues of the model group were damaged more
obviously, the expression of occludin and ZO-1 proteins in model group was significantly reduced (P<0.01),
and the relative expression levels of TNF-a, IL-18, and MMP-9 mRNA in model group were significantly
increased (P<0.01), the expression of p-p38 MAPK and MMP-9 in model group was significantly increased ( P<
0.01). Compared with model group, the body mass and DAI score of the sulfasalazine group and Gegen
Qinliantang group were significantly improved (P<0.05, P<0.01), the colonic tissues damage were significantly
improved, and the expression of Occludin and ZO-1 protein was significantly increased (P<0.05, P<0.01), the
relative expression levels of TNF-«, IL-18, and MMP-9 mRNA were significantly decreased (P<0.01), and the
expression of p-p38 MAPK and MMP-9 was significantly decreased (P<0.01). The changes in the middle dose
group were the most obvious among the various dose groups of Gegen Qinliantang. Conclusion: Gegen
Qinliantang repairs the intestinal mucosal barrier function by inhibiting the expressions of MMP-9 and
inflammatory cytokines such as TNF-a and IL-18, blocking the activation of the p38 MAPK signaling pathway,
and increasing the expressions of tight junction protein.
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Table 1 Effect of Gegen Qinliantang on weight and DAI score in

UC mice (x+s,n=8)
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Fig. 1 Effect of Gegen Qinliantang on colonic tissue in morphology

of syndrome UC mice (HE, x100)

3.3 %/ BRUEE 7 B BB B AH G 43 - Occludin, ZO-1
FIRR M SRR A g R AN R 45 s 41 21
Occludin, ZO-1 1 %35 W F FEAL(P<0.01) ; 51 A
4L B, R S E 45 R N BRUAS g A
Occludin & H % 35 W] & 7+ & (P<0.05, P<0.01) , 5 .
R 4 Y ZO-1 R 1 ER Ik B B & (P<0.05, P<
0.01) , 17 I 37 A% fb R BH 8, 55 AR 55 1 7 45 4L b LA
bR 22 R A . A0 S ik BE 2 P Occludin,
ZO-1 M R x ¥ W E W £ (P<0.01) ., LKA 2,
3,%2,

3.4 WP/ S5 4H 4 TNF-a, IL-18, MMP-9 mRNA
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Fig. 2 Effect of Gegen Qinliantang on expression of Occludin in
colon of UC mice (IHC, x200)
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Fig. 3

colon of UC mice (IHC,x200)
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Table 2 Effect of Gegen Qinliantang on average optical density of
Occludin and ZO-1 protein expression in colon of UC mice (X+s,

n=8)
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Table 3 Effect of Gegen Qinliantang on relative expression of TNF-a,IL-18, MMP-9 mRNA in colon of UC mice (x+s,n=8)
2H 5 4t /g kg TNF-« IL-18 MMP-9
HLRY 13.20+0.93" 49.16+5.40" 13.81+0.45"
RS 2.84 6.00+0.582) 15.0740.632 5.5440.47?
1.42 3.59+0.67? 13.07+0.69? 3.19+0.852
0.71 8.80+0.312 36.03+0.57? 8.71+0.84?
I G0t i P 0.3 3.02+0.15? 2.50+0.392 2.36+0.402

I IEH 4145 mRNA KL B R 15 1IE 54 DP<0.01; S5 RI4] g YP<0.01(K4[) .

PEMATK - — S — (0 (D:

GAPDH WD S S S 37 <D

A B C D

AEH UL BRI C B AR 515 1 41 5 DD S ik e 41

B4 HAHAPMREHARp-p38 MAPK, p38 MAPK,MMP-9 & H
FRiLE*k
Fig. 4

92 kDa

Electrophoresis of p-p38 MAPK, p38 MAPK, MMP-9

protein expression of mice colon tissues in each group
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B R Ak, Ji5 37 38 2ok SO0 N e e s AR R R RE IR
RN AE UC 195 BEAE OL T, p-p38 MAPK A fi ik
VA L 200 6 R R e b A0 i 1 B RN TR L DL R SE R
HAEUC H i I8 T, HAR {16 26 50 4% 20 M 12 7% 2 R
P 21 256 Ak Sk R L A0 L, N B UC 1Y kA
AN T AR p38 MAPK 3l 4% 34 Al 42 7F IS P TNF-a,
IL-183 45 4l i B 7 14 43 0, A 5 AR RE 1Y & 2B . T
TNF-a, IL-18 45 R 4iE 7 i i 55 43 W VE H B0
p38 MAPK {55 5 it #% , 75 &R i ;2 i 1 % Ji v B %
PEAE B0 AR A 1 7 e 0% 38 i 1l p38 MAPK
% 2 A BT p38 MAPK 15 5l % (14 005 3 B0 % A
HF K ER &4 . MAPK 5 538 I 0 005 5 T &
1Y 2 3K %5 YD AH OC o 75 4 2 {R 5P TR 3 ¥ Caco-2
21 1) A A S5 BIF 5T HP R Y ] p38 MAPK
1% 1k BE 1% A &9 I Occludin, ZO-1 (49 35 , B B 2L
2 HH ] 2 R M TR R L 51 K B b R B B A B IR
AT 45 R kB, B AR ) uc /N R
iR 20 28 p38 MAPK 1o F£ 8 2 Ak , 38 i fizs 2 B |- J
Yl Oceludin, ZO-1 By R ik . ZEH HED X W] e 5 3
R T M TE A SR O, HL B AR % 1 1 A 24 B
R, 2GR 53 X R FF 0 R T L £ P ik
Bk A5 2 PR R, Won B B R BT
DL MR 25 3% 7 T ik 1 ok 3R B g T G R W R I
p38 MAPK {5 5 38 % 19 2 B 0% L > TI A
13788

MMP-9 # Ik Ky & 7E IBD & F &k J& il & B AR

G5 0E (x+s,n=8)

Table 4 Effect of Gegen Qinliantang on relative expression of p-p38 MAPK, p38 MAPK,MMP-9 protein in colon of UC mice (x+s,n=8)

4151 HH /g ke p-p38 MAPK/GAPDH p38 MAPK/GAPDH MMP-9/GAPDH
151 0.16+0.06 0.83+0.04 0.22+0.03
8 0.76+0.05" 1.02+0.18 0.65+0.06"
AR 1.42 0.19+0.012 0.84+0.07 0.37+0.042
M SRURH M 0.3 0.44+0.102 0.90+0.10 0.30+0.052
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JHHY 48 8 F G, RS20 3R W, A B MMP-9 ¥
FESETN, Caco-2 4 L i |- K A5 AY T8 32 Ve A/ B
A P X B WG i X Caco-2 BUZE i I e 41
B BIF 5% 45 R W%, MMP-9 % F 1Y Caco-2 411 Jfi TJ &
5 T 1 16 T T2 R L B 40 A 3RS B T T &R A
F B AR 1 R A M IO P MM P-9
T T AL R TI R AR k. BN,
MMP-9 i 7£ 30 min N P 3 3 76 i N p38 MAPK,
p38 M IIE 55 T MMP-9 %5 1) Caco-2 4fi il TJ if i
PER B NS . X £ B MMP-9 fiE 9% ot i %
p-p38 MAPK KM IR TIEE H . AT 45 R —2,
DSS % 5 /9 UC /) Bl MMP-9 £ mRNA 1 & [ 7K F
BTt TR AR e 8 3 BRI MMP-9 1 R
ik, 3 BE i W p-p38 MAPK {5 53 % Y 0 Ok
P 5 Occludin, ZO-1 323k .

ZE L ik, AR 5 % 17 e A 38 1ok 410 1 MMP-9 il
& P 41 M I 7 TNF-a, IL-18 % ik , FH 1l p38 MAPK
55 B e R Ak, 3 TI & (£ 38 , Wi B = g
B NS GR BRI RE o Rl 5 AR 5 1 7 RE 68 D R
L PR RS T, G2 il W T AR E N o AR T B AR
i 37 LA WP B 43 BB A I 3X 26 5 M DR - BH T p38
MAPK B # 2 A, 3 i 4E 2 B3 A R 5l 2o
T B Y R4 T A 1S 5 2R AR -
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