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Abstract;: Objective To explore the effects and mechanism of shionone

on ulcerative colitis in rats based on the extracellular regulated protein

kinase ( ERK)/NOD - like receptor protein 3 ( NLRP3)/interleukin
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(IL) —1pB signaling pathway. Methods

experimental — L. group, experimental — H group and activator group by random number table method, with 12 rats in

A total of 60 rats were randomly divided into normal group, model group,

each group. The normal group was given drinking water without dextran sulfate sodium, while the other groups were fed
with drinking water containing 5% dextran sulfate sodium for 10 days to establish ulcerative colitis rat models. After
modeling, rats were administered for 7 days. The experimental — . and — H groups were intragastrically given 50 and
100 mg + kg ™' shionone daily, respectively; the activator group was intragastrically given 100 mg + kg ™" shionone daily
combined with intraperitoneal injection of 4 mg + kg =" ERK activator RO 67 —7476; the normal group and model group
were intragastrically given and intraperitoneally injected with equal volumes of normal saline daily. Disease activity
index was analyzed; the levels of IL —17 and IL -23 in colon tissue were detected by enzyme — linked immunosorbent
assay (ELISA); colonic histopathological changes were observed by hematoxylin — eosin ( HE) staining; intestinal
mucosa was detected by Alcian blue — periodic acid — Schiff ( AB — PAS) staining; the relative expression levels of
phosphorylated (p) — ERK, NLRP3 and IL - 1B proteins were determined by Western blot. Results

model group showed severe colonic tissue damage, characterized by disappearance of intestinal mucosa, blurred

Rats in the

epithelial cell structure, gland atrophy, inflammatory cell infiltration, lamellar necrosis of the colonic mucosal layer and
decreased number of goblet cells. The disease activity index scores in the normal group, model group, experimental — L
group, experimental — H group and activator group were (0.12 £0.02), (2.98 £0.34), (1.76 £0.19),
(0.55 +0.07) and (2.69 +0.29) points, respectively; the levels of IL. — 17 in colon tissue were (24.64 £2.74) ,
(39.78 £4.27), (32.92 +3.65), (26.13 +2.85) and (37.85 £3.98) pg - mL™', respectively; the levels of
IL -23 in colon tissue were (14.25 + 1.73), (28.47 +3.04), (22.14 +2.42), (15.96+1.87) and
(26.95 £2.94) pg - mL™", respectively; the histopathological scores of colon tissue were (0 £0), (3.73 +0.39),
(2.49+0.28), (1.24 £0.15) and (3.61 +0.38) points, respectively; the p — ERK/ERK in colon tissue were
0.32+0.04, 0.81 £0.09, 0.58 +£0.07, 0.36 0. 05 and 0. 77 £0. 08, respectively; the relative expression levels of
NLRP3 protein were 1.03 £0.11, 2.05 £0.23, 1.64 £0.18, 1.24 +0.14 and 1.95 = 0.22, respectively; the
relative expression levels of IL — 1B protein were 1.05 = 0.11, 1.96 £0.22, 1.58 +0.17, 1.21 +0.13 and
1.91 £0. 21, respectively. Statistical significance was observed in the above indicators when comparing the normal
group with the model group, comparing the model group with the experimental — L., H groups and comparing the
experimental — H group with the activator group (all P <0.05). Conclusion Shionone has protective effects on rats
with ulcerative colitis by inhibiting the ERK/NLRP3/IL -1 signaling pathway.

Key words: shionone; ulcerative colitis; dexiran sulfate sodium; extracellular regulated protein kinase /NOD - like

receptor protein 3 /interleukin — 18 signaling pathway
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Table 1  Comparison of disease activity index scores in rats of

each group(x +s)

Group n Disease activity index scores
Normal 12 0.12 £0.02

Model 12 2.98£0.34"
Experimental — L. 12 1.76 0. 19*
Experimental — H 12 0.55 +0.07%
Activator 12 2.69 +0.294

Normal group: Normal treatment; Model group: Free access to drinking
water containing 5% dextran sulfate sodium for 10 consecutive days;
Experimental — L group: Intragastric administration of 50 mg - kg™
shionone daily; Experimental — H: Intragastric administration of
100 mg « kg ™" shionone daily; Activator group: Intragastric administration
of 100 mg « kg ™' shionone daily combined with intraperitoneal injection of
4 mg - kg™' RO 67 - 7476; Compared with normal group, *P <0.05;
Compared with model group, #P <0.05; Compared with Experimental — L,

group, ®P <0.05; Compared with Experimental - H group, 4P <0. 05.
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Table 2 Comparison of interleukin (IL) — 17 and IL — 23 levels

in colon tissue of rats in each group(pg - mL™", x =)

Group 1L -17 1L -23
Normal 24.64 £2.74 14.25+1.73
Model 39.78 £4.27* 28.47 £3.04*
Experimental — L. 32.92 +3. 65 22.14 2. 42*
Experimental - H 26.13 +2.85% 15.96 +1.87%
Activator 37.85 +£3.984 26.95 +2.944

Dose and n refer to table 1; Compared with normal group, *P <0.05;
Compared with model group, *P <0.05; Compared with experimental — L

group, P <0.05; Compared with experimental — H group, 4 P <0. 05.

ROtk 53T

Activator

Pathological changes of colon tissue in rats in each group detected by hematoxylin —eosin (HE) staining( x200)
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Table 3 Comparison of histopathological scores of colon tissue in

rats of each group(x *s)

Group n Histopathology score
Normal 6 0.00 +0. 00
Model 6 3.73+0.39"
Experimental — L, 6 2.49 +0.28"
Experimental — H 6 1.24 +0.15%
Activator 6 3.61 £0.384

Dose refer to table 1. Compared with normal group, * P <0.05; Compared
with model group, *P < 0.05; Compared with experimental — L group,

24P <0.05; Compared with experimental - H group, 4P <0. 05.

x4 BHKRSMHEL T p - ERK NLRP3 Hl 1L - 18 & FAH
XFFIRKA B L (= 5)
Table 4 Comparison of the protein relative expressions levels of

p — ERK, NLRP3 and IL - 1B in colon tissue of rats in each group

(x x5)

Group n p-ERK/ERK NLRP3/GAPDH IL - 1p/GAPDH
Normal 6 0.32£0.04  1.03z0.11 1.05 +0. 11
Model 6 0.81%0.09* 2.0520.23* 1.96£0.22*
Experimental -L. 6 0.58 £0.07%  1.64 £0.18%  1.58 £0.17*
Experimental -H 6  0.36 £0.05% 1.24 £0.14% 1.21 £0.13%
Activator 6 0.77+0.08% 1.95+0.224 1.91=+0.214

Dose refer to table 1 ; Compared with normal group, * P <0.05; Compared
with model group, P < 0.05; Compared with experimental — L group,

24P <0.05; Compared with experimental - H group, 4P <0. 05.
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Figure 3

GAPDH

Detection of relative expression levels of phosphorylated
extracellular signal — regulated kinase (p — ERK), NOD - like
receptor pyrin domain containing protein 3 (NLRP3) and IL -1
by Western blot

A: Normal group; B: Model groupl; C: Experimental — L group;
D: Experimental - H group; E: Activator group.

Experimental-L
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Alcian blue - periodic acid — Schiff (AB —PAS) staining of intestinal mucosa in rats in each group( x100)
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