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Effects and mechanism of asperuloside on the pyroptosis of intestinal epithelial cells in rats with ulcerative
colitis

XU Chao, TAN Xiaoping, LI Jie, Al Minghua, LU Yueyue, LIU Chaoyong(Dept. of Gastroenterology, Jingzhou
First People’s Hospital, Hubei Jingzhou 434000, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanism of asperuloside (Asp) on the pyroptosis of intestinal
epithelial cells in rats with ulcerative colitis (UC). METHODS The male SD rats were randomly divided into Control group,
model group (UC group), ASP low-dose and high-dose groups [Asp-L, Asp-H groups, Asp 35, 70 mg/(kg-d)], ASP high-dose
group+AMPK inhibitor Compound C group [Asp-H+Compound C group, Asp 70 mg/(kg+d)+Compound C 0.2 mg/(kg-d)], with
12 rats in each group. Except for Control group, the other groups were injected with 50% ethanol (0.25 mL)+5% 2,4, 6-
trinitrobenzene sulfonic acid solution (2 mL/kg) into the intestinal cavity to construct UC model. After modeling, the rats in each
drug group were given corresponding drug solution by gavage or (and) tail vein injection, once a day, for 14 consecutive days.
After the last administration, the weight of rats in each group was measured, and the length of their colons was measured; disease
activity index (DAI) score and colonic mucosal damage index (CMDI) score were performed, and the serum levels of
inflammatory factors (interleukin-18, -1B, -6) were detected. The pathological changes of the colon tissue were observed. The
expressions of pyroptosis-related proteins [caspase-1, gasdermin D (GSDMD)] in colon tissue, and pathway-related proteins such
as adenosine monophosphate-activated protein kinase (AMPK) , thioredoxin-interacting protein (TXNIP) , NOD-like receptor
protein 3 (NLRP3) and apoptosis-associated speck-like protein containing a CARD (ASC) were all detected. RESULTS Compared
with Control group, the colon tissue structure of rats in UC group was damaged, with obvious infiltration of inflammatory cells and
edema. Their body weight, colon length and phosphorylation level of AMPK protein were significantly reduced or shortened; DAI
and CMDI scores, serum levels of inflammatory factors, and the protein expressions of caspase-1, GSDMD, TXNIP, NLRP3 and

ASC in colon tissue were increased or upregulated significantly
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Compared with UC group, the pathological
damage of colon tissue in rats was relieved in Asp-L and Asp-

H groups, and all quantitative indicators were significantly
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significantly reverse the improvement effect of high-dose of Asp on the above indicators in UC rats (P<<0.05). CONCLUSIONS

Asp can improve inflammatory damage in colon tissue and inhibit pyroptosis of intestinal epithelial cells in UC rats, which is
associated with the activation of AMPK and inhibition of TXNIP/NLRP3 signaling pathway.
KEYWORDS asperuloside; ulcerative colitis; intestinal epithelial cell; pyroptosis; AMPK/TXNIP/NLRP3 signaling pathway
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5%TNBS M (2 mL/kg) , B HERBAEFEZ 30 s AR
3 d i UEEE > R h I B TR e AR DU R i
BRI, Control £H A B A BRER KR 509% £ Al
5%TNBS ¥ il , Hoap e Lo @A TS , Asp-L.
Asp-H 2 K B BIE B Asp 35.70 mg/(kg-d) (AR FHER
KR EE ], R, I [ B R e bk e B AR B K 5 Asp-
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T4 BAKXKRGEHEL A caspase-1 GSDMD EH F
EEREB (x+5,n=6)
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Control 41 025£0.03 032£0.03
ucy 0.81£0.08° 0.88£0.09
Asp-LAl 0.60£0.06° 0.67£0.07
AspHAL (.38 0,04 045+0.05"
Asp-H+Compound C 41 0.66£0.07° 0.73£0.07°
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SEREXEAREBERLE (x+5,n=6)

413 p-AMPK/AMPK TXNIPBactin~ NLRP3[B-actn ~ ASC/B-actin
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FPANM I 7 , AL BRI , AMPK 323432 2] ,

TP AR R SRR, A 4804k A ORH G PR TXINTP 2 1 7Y

I8, E NLRP3 S8 4E /A, NLRP3 5 23k # 1 ASC,

caspase-1 HI AR5 5, i b caspase-1, fiE ¥E 98 4 A 7 IL-

13 IL-18 85 114 FUA KBTI, NI S RE 2 L, d5e 24375 A 4

M=t WSS o I 45 2 2L NLRP3 RAE/IMA

A3 AR T AT 00 S RE BN S LA T, 2 UC KRR

Sl AW AR AR BN, Asp T i

UC K FL45 I 40 20h AMPK 2 14 1 85 1% Ak /K57, R I

TXNIP NLRP3, ASC & 1 i3k , #0 il  b B 46 1 £

T2, HEM 273 v] RESE i 0 AMPKE i) ] TXNIP/

NLRP3 {55 53 #2411 UC KR8 B L Rz ai i fE 1

SEUE bR B, AWTIE LA ) Asp T AMPK 4 551

Compound C BX&THIUC K, 45 7~ , Compound C

Al g 2530 5 Asp X UC KR b Bz 4 i £ 1 %) ol 354

FH L U8B Asp ] i 1 4 # AMPK/TXNIP/NLRP3 {5 5 i

BERAMEN UC KB b AR AR T

g5 ik, Asp AT 03 UC KBRS I 241 21 9 i 1 46

O, i s b AR T, R AE AT R S O

AMPK HE i1 il TXNIP/NLRP3 {553 A 5 .
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