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Abstract: Objective To explore the therapeutic effect and mechanism of Lycium barbarum polysaccharides (LBP) on chronic
ulcerative colitis (UC) in mice. Methods Sixty SPF-grade C57 BL/6 mice were randomly divided into the control group, model
group, sulfasalazine enteric-coated tablets (positive drug, 200 mg-kg™!) group, and LBP low-dose (40 mg-kg™!) and high-dose
(160 mg-kg™!) groups. A chronic UC mouse model was established by free drinking of 2% dextran sulfate sodium (DSS). The disease
activity index (DAI) was used to evaluate the severity of chronic UC in mice, and the colon length was measured and the colon mucosal
damage index (CMDI) was calculated to determine the degree of colonic inflammation. Hematoxylin-eosin (HE) staining was used to
analyze the damage state of intestinal mucosa; ELISA was used to detect the levels of tumor necrosis factor (TNF)-a, interleukin (IL)-
1B, IL-4, and IL-10 in colon and serum samples; non-targeted metabolomics was used to detect changes in the metabolic levels of colon
tissue, and the Kyoto Encyclopedia of Genes and Genomes (KEGG) database was used for enrichment analysis to explore the potential
mechanism of LBP in treating colitis; Western blotting was used to detect the expression levels of aryl hydrocarbon receptor (AHR),
Toll-like receptor (TLR4), and nuclear factor-kB (NF-kB) p-p65 proteins in intestinal tissue. Results Compared with the model group,
the DAI and CMDI scores of chronic UC mice after LBP intervention were significantly decreased (P < 0.05, 0.01), and the colon
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length was significantly increased (P < 0.05); The damage state of colonic mucosa was improved; The expression levels of pro-

inflammatory factors TNF-a and IL-1p were significantly decreased, while the expression levels of anti-inflammatory factors
IL-4 and IL-10 were significantly increased (P < 0.05, 0.01, 0.001); The metabolomics results showed that LBP significantly

upregulated 164 metabolites and downregulated 151 metabolites, and the tryptophan metabolism pathway was significantly
altered; The Western blotting results indicated that LBP alleviated colitis in mice by regulating the AHR/TLR4/NF-kB signaling

pathway downstream of tryptophan metabolism. Conclusion

LBP significantly ameliorated UC by altering tryptophan

metabolism, activating the AHR, inhibiting the TLR4/NF-kB pathway, and modulating the levels of inflammatory factors,

demonstrating its potential in the treatment of UC.

Key words: Lycium barbarum polysaccharide; chronic ulcerative colitis; metabolomics; tryptophan metabolism; aryl hydrocarbon

receptor (AHR)/Toll-like receptor (TLR4)/nuclear factor-xB (NF-kB)
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Fig. 4 Levels of inflammatory factors in colon (A) and serum (B) ( X £s, n=3)
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W (& 5-B) Zrtfriess, SxHAmEt, BAA
i 40 MR, T 24 MY SRR A
kb, LBP %44%5)5 i 164 MBI, Fif 151 MK
W, S5 RERMAEL AN, LBP BEMGE TREW
A, MRYE AT 25 A, I AR R S 3
BRI RV (KEGG) Hif ik AT im % = 4 0
5 WE 5-C. D s, B BRI EE@AT R A
A4k, HFORHATREA LBP VAT UC HELENLH].

R e N R IR, HAUH F L@ LN 3 %
BT RIRERRIBLE . S-R2 (Ot 55 SR 1% .
AU 5 Wil O0E S 45 R IR R, AR
PRI 2 Rl AR R e IS i B e D BE A A
IR, FESREVE A I R AR e R R
H o Unfizia B R (s BRI A I SR A (g
WE-3-TIFR . WIMEIMEIZSS), S AHR {5 5181,
MR 28 IR FREG. DRI, #R9E LBP 1% (B
FRACENETT 45 28 BN B A E 2S5
3.6 LBPi&EiZ AHR/TLR4/NF-xB {55 iBE AT
BRI

W 6 Fiw, SXTHRAMEL, BAAM AHR

FikZHHH (P<0.001), TLR4 [ NF-kB p-p65
EAEFIEEEIN (P<0.05. 0.01), EHRIERES
PR ROE, AT FEIERR BN E . AR T8
“H, LBP 241+ AHR K8 FHRIA/KFHE M (P<
0.001), TLR4 % NF-kB p-p65 K& AR LK T-5%
FEfE (P<0.05). 45 %WB, LBP £ 1
AHR/TLR4/NF-kB % JEAS 5 il I 77 10 K45 1 H %
e, BEim A Bh T 22 R I iE 1) 98 5 R M .
4 g

18 1% UC 1 N—Fh 2 B 575 K (1) i 18 14 6
KAE, HEURRRRZERAZAZR, HPHERER
W R . B R IR R 2 RN I A i
PEREYS, (HI BRI RN b TR EAEIL I R 2
B, RAFBGERIEZH, HEmERE
EARRIRERE . AxHEME UC, — 2% F 54 in
FWHRESE, BEBFMEMEIERIER, EmE
JER G, BREITFEART

FIACAE MG R 2 L R 2 | R VR A A,
R4 A Y F 0 58, &4 200 ML _EAG S 80s)
Horp EEEME R 5 LBP. BB A MIAD (R



« 1778 ¢ FA8EFTH 2025578

‘Z‘;)ﬁ"%ﬂ'ﬁﬁ ER Drug Evaluation Research

Vol. 48 No. 7 July 2025

AHR | S e S ) 3|0} 1.57

TLR4|i R S— 0.5 10’

NF-kBp-p6s| N s— w— (65X 10°

AHR/B-actin

B-actin | e G | |0’ 0
X B LBP

—
(=
1

0.5

XTHR A LBP

#
1.5 1.0
. #H
& g v
5 5 ‘
gl.o- %‘_
i‘: ",;0.5- *
0.5 fé‘ 1
% .
Z
0 - 0 4

*THE %] LBP

TR A LBP

St s *P<0.05 #P<0.01 #¥P<0.001; SEA4ILLE: "P<0.05 “P<0.001,
#P<0.05 #P<0.01 **P<0.001 vs control group; "P<0.05 ***P<0.001 vs model group.

6 AHR/TLR4/NF-kB 5 S@BEEIEDH (X £s, n=3)
Fig. 6 Analysis of AHR/TLR4/NF-kB signaling pathway regulation ( X +s, n=3)
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