J South Med Univ, 2026, 46(1): 131-140 doi 10.12122/j.issn.1673-4254.2026.01.14 + 131 -

REH ABRTET AMPK/mTOR T SN B ER G R ERE
IRERENIE SBV\ER SR

gi‘ ﬁlﬁ’?— 7}*1’?{"'5]‘%1’4;&13,% %Z’ﬁk'i\i?z’? %_I,Z’éﬂ;,%ll
HEEHRFE-—WEER LR K EMXBERREIMEHUAL LR A ETLLIRET, ZHM %
233004, A& &k [ 5 [T o0k FHATE L B3 233030

TEE: BH BITREHR A(PAA) AYE I T 4 40 5 WXt # E G AR 40 (DSS) % T-1/ N R &5 B e AE AL . A3k 18 1
C57BL/6/NRBEHL F 5%t HZH (WT41) \DSSHIA (DSS 2H ) K PAA T2 (10 mg/kg) , 6 H/AL, PEAS /N AR B S5 K g5
TG SFE R (DAT) B 24U B~ 3R 73 238 4k s F 73 DSS 175 3 14 Caco-2 4R A | 60 i 57 i 26 15 (ZO-1 . Claudin-1) (T
HHIEZE H (Bel-2/Bax/C-caspase3) & H BEFR & (LC3-T/1.P62) #ik . il 43 F X% Ml Western blotting 7347 PAA A FHIBILH
R PAA I EVGEE DSS/MNRAYIAR T T [ (P<0.05) 451745 (P<0.05) K DATPES T (P<0.05) , FRFEAREE I 2L e 42 A
T IL-1B I TNF-a 7K (P<0.05) . UEAh, HE Y 0 I 7 PAA SE A 45 1 e ss 45105 , [ A6 90 i 4 28 0 48 i 143 (P<0.05) , AB-
PAS 14 5875 PAA T-T/N U B MR 40 Mo Bt i 2555 T DSS 2H . PAA M T DSS 5S4 S % % 4%7% 14 (ZO-1 F1 Claudin-1)
TR AR (P<0.05) i L Sz 4 A T~ (P 4K Bax .C-caspase3, LI Bcl-2,P<0.05) . #—2E 4 & B, PAA ] i 205 s L Bz 4
JitL L 7K (LC3-IUT LUAB TR , P62 KT REAIK , P<0.05) o HLTIIFSE 2 B, PAA W] 38 3 #0114 AMPK/mTOR {55, i A Wit
Wil E AT, 4538 PAAE T AMPK/mTOR AT A WSS S5 b AU T3k 4% , fR0 5 5f e e flEkss DSS i
SHNREE Y

KRR RAEENA & 5 RZSHTIR A5 AW s YR T 5 I o e

Poricoic acid A alleviates dextran sulfate sodium-induced colitis in mice by regulating

AMPK/mTOR-mediated autophagy and inhibiting intestinal epithelial cell apoptosis
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Abstract: Objective To investigate the mechanism of poricoic acid A (PAA) for alleviating dextran sulfate sodium (DSS)-
induced colitis in mice. Methods Eighteen C57BL/6 mice were randomly divided into control group, DSS-induced colitis
model group, and PAA intervention (10 mg/kg) group. The changes in body weight, colon length, disease activity index (DAI),
and histopathological scores of the mice were evaluated. In a DSS-induced Caco-2 cell model, the changes in expressions of ZO-1,
claudin-1, Bcl-2, Bax, cleaved caspase-3, LC3-1I/I, and P62 were detected. Molecular docking and Western blotting were used to
analyze the mechanisms underlying the ameliorating effect of PAA on DSS-induced colitis. Results In the mouse models of
DSS-induced colitis, PAA significantly ameliorated DSS-induced weight loss, colon shortening, and elevation of DAI scores
while reducing colonic IL-13 and TNF-a levels. HE staining showed that PAA obviously alleviated colonic crypt damage,
reduced inflammatory cell infiltration, and lowered histopathological scores of the colon. AB-PAS staining revealed
significantly increased goblet cell counts in PAA-treated mice compared to those in DSS group. In DSS-induced Caco-2 cells,
PAA treatment effectively inhibited DSS-induced downregulation of the tight junction proteins, reduced Bax and cleaved
caspase-3 expressions, increased Bcl-2 expression and the LC3-II/I ratio, and decreased P62 expression. Mechanistic study
suggested that PAA targeted the AMPK/mTOR pathway to activate autophagy and suppress cell apoptosis. Conclusion PAA
protects intestinal barrier function and alleviates DSS-induced colitis in mice by activating AMPK/mTOR-mediated autophagy
and inhibiting intestinal epithelial cell apoptosis.
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Fig.1 Therapeutic effects of PAA on DSS-induced colitis in mice. A: Changes in body weight of the mice. B: Disease activity
index (DAI) scoring. C: Macroscopic evaluation of colon morphology. D: Quantitative analysis of colon length. WT: Wild type
group; DSS: DSS-induced model group; PAA: Treatment group DSS. n=6, *P<0.05 vs WT group. ‘P<0.05 vs DSS group.
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Fig.2 Effects of PAA intervention on intestinal histopathological damage and expression of inflammatory factors in DSS mice. A, B:
ELISA results of TNF-a (A) and IL-1$ (B) in mice intestinal mucosa. C: AB-PAS staining of colon tissues in different groups. D: HE
staining of colon tissues in different groups. E: Histopathological scores of colon tissues. n=6, *P<0.05 vs WT group. ‘P<0.05 vs DSS
group.
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Fig.3 Effect of PAA on intestinal barrier function in DSS-induced colitis mice. A: Immunofluorescence staining of ZO-1 and claudin-1

in the colon. B, C: Quantitative analysis of ZO-1 and claudin-1 expression levels in the intestinal mucosa by Western blotting. n=6,
#P<0.05 vs WT group; “P<0.05 vs DSS group.
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Fig.4 Effect of PAA on intestinal epithelial cell apoptosis in DSS-induced colitis mice. A: TUNEL
staining of colon tissues. B: Quantitative analysis of intestinal epithelial cell apoptosis rate. C, D:

Western blotting of Bcl-2, Bax, and cleaved caspase-3 (C-caspase3) expression levels in colonic
mucosa. =6, *P<0.05 vs WT group; "P<0.05 vs DSS group.
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Fig. 5 Effects of PAA on cellular autophagy in DSS-induced colitis mouse models. A:
Immunofluorescence images of LC3B in the colon. B: Western blotting of LC3-I, LC3-II, and P62
expressions in the intestinal mucosa. C: Quantitative analysis of the LC3-II/LC3-I protein ratio. D:
Quantitative analysis of P62 protein expression. n=6, *P<0.05 vs WT group; ‘P<0.05 vs DSS group.
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Fig.6 Effect of PAA on autophagy in DSS-induced Caco-2 cells. A: Immunofluorescence staining of LC3B in
Caco-2 cells. B: Western blotting of LC3-1, LC3-1II, and P62 expression. C: Quantitative analysis of the LC3-11/
LC3-I ratio. D: Quantitative analysis of P62 protein level. Control: Normal control group; C-DSS: DSS-
induced model group; C-PAA: PAA treatment group. n=3, *P<0.05 vs Control group; ‘P<0.05 vs C-DSS group.
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Fig.9 Effect of PAA on the AMPK/mTOR pathway in the mouse models. A: Molecular docking analysis of PAA with AMPK. B, C:
Western blotting for detecting protein expression levels of p-AMPK, AMPK, p-mTOR, and mTOR in mouse colon tissues. n=6, *P<0.05
vs WT group; “P<0.05 vs DSS group.
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