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has exhibited efficacy in the ulcerative colitis (UC). Cu Dian (CD), the current form of Indigo naturalis, has been
regarded as the mainstream form of medicine today. Dian Hua (DH) is the traditional purified form of QD, in
which the content of indigo and indirubin is higher than that of CD. The study evaluated the efficacy of DH and
CD in UC and explored their mechanism. Male BALB/c mice were subjected to an 8-day regimen of 3% dextran
sodium sulphate (DSS) drinking water to induce UC. The experiment was approved by the Animal Ethics
Committee of Chengdu University of Traditional Chinese Medicine (approval number: 2024075). Concurrently, the
mice received intragastric administration of CD (400, 200, and 100 mg-kg") and DH (400, 200, 100, and 50 mg-kg")
for the same duration. The anti-inflammatory properties of CD and DH were evaluated by quantifying levels of
myeloperoxidase (MPO), tumor necrosis factor-a (TNF-a), interleukin (IL)-15, IL-6, and IL-18 in colon tissue.
Western blot and immunofluorescence assays were employed to assess the protein levels of zonula occludens 1
(ZO-1) and occludin. Additionally, Western blot and RT-qPCR were utilized to analyze the protein and gene
expression levels of AMP-activated protein kinase (AMPK), nucleotide-binding oligomerization domain-like
receptor family pyrin domain-containing 3 (NLRP3), and related factors in colon tissue. CD and DH demonstrated
a capacity to alleviate inflammatory responses in mice with UC. The protective impact of both CD and DH on the
intestinal mucosal barrier was associated with an elevation of ZO-1 and occludin. Furthermore, the anti-
inflammatory effects of CD and DH were attributed to the inhibition of the NLRP3 inflammasome through the
activation of the AMPK/silent information regulator of transcription 1 (SIRT1) pathway. Notably, DH exhibited a
more pronounced improvement in UC compared to CD, particularly at the dosage of DH-M (200 mg-kg"). Our
investigation substantiates the effectiveness of CD and DH in mitigating DSS-induced UC in mice. They
demonstrated a capacity to diminish the production of inflammatory cytokines and safeguard the integrity of the
intestinal epithelial barrier, notably by elevating level of tight junctions. The anti-colonic inflammatory effects of
CD and DH were elucidated through the inhibition of both the formation and activation of the NLRP3
inflammasome, mediated by the AMPK/SIRT1 pathway.

Key words: Indigo naturalis; purified Indigo naturalis; ulcerative colitis; intestinal mucosal barrier; AMPK/
SIRT1; NLRP3
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Table 1 Dosages of drug administered in different groups. DSS:
Dextran sulfate sodium; MSZ: Mesalazine; CD: Cu Dian; DH:

Dian Hua

Group Intragastric administration Dosage/mg-kg™
Normal 0.5% CMC-Na 10

DSS 0.5% CMC-Na 10

MSZ MSZ+0.5% CMC-Na 400
CD-H CD+0.5% CMC-Na 400
CD-M CD+0.5% CMC-Na 200
CD-L CD+0.5% CMC-Na 100
DH-H DH+0.5% CMC-Na 400
DH-M DH+0.5% CMC-Na 200
DH-L DH+0.5% CMC-Na 100
DH-50 DH+0.5% CMC-Na 50
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Table 2 The assessment of the disease activity index (DAT)**

Loss of weight Stool Hematochezia Score
0 / / 0
1%-5% Relatively soft stool Mild bleeding

5%-10%
10%-20%

Moist and soft stool Moderate bleeding

1

2

Semi-loose stool Severe bleeding 3
4

>20% Loose stool A large amount of blood-
stains around the anus
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Table 3  Primer sequences for qRT-PCR. Caspasel: Cysteinyl
aspartate specific proteinase-1; NLRP3: NOD-like receptor protein
3; ASC: Apoptosis-associated speck-like protein containing a

CARD

Gene Primer Sequence (5'-3")
S-Actin Forward GTGCTATGTTGCTCTAGACTTCG
Reverse ATGCCACAGGATTCCATACC
Caspasel Forward AGAGGATTTCTTAACGGATGCA
Reverse TCACAAGACCAGGCATATTCTT
NLRP3 Forward ATTACCCGCCCGAGAAAGG
Reverse CATGAGTGTGGCTAGATCCAAG
ASC Forward GACAGTGCAACTGCGAGAAG
Reverse CGACTCCAGATAGTAGCTGACAA
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7 (P<0.05), 2 DH-H (400 mg-kg™) %45 7 1 1L-18.
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Figure 1 CD, DH and MSZ ameliorate DSS-induced experimental colitis. A: The medication regimen; B: Body weight change in various

groups; C: Disease activity index in various groups; D: Photos of colon length in various groups; E: Colon length in various groups; F:

Histological sections of colonic tissue stained with HE (magnification x100); G: Tissue damage index score. n = 6, x = 5. P < 0.05, "P <

0.01 vs normal group; P < 0.05, P < 0.01 vs DSS group
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Figure 2 The levels of myeloperoxidase (MPO, A), tumor necrosis factor-a (TNF-a, B), interleukin (IL)-18 (C), IL-6 (D) and IL-1f (E) in

colons; the changes of alanine aminotransferase (ALT, F) and aspartate aminotransferase (AST, G) in serum. n = 6, x £ 5. P < 0.05, "P <

0.01 vs normal group; "P < 0.05, P < 0.01 vs DSS group
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Figure 3 Effect of CD and DH on intestinal barrier. A: The protein expressions of zonula occludens 1 (ZO-1) and occludin were detected
by using a Western blot assay; B, C: The relative protein expression level of ZO-1 (B) and occludin (C) in colon tissues; D, E: The average
optical of ZO-1 (D) and occludin (E); F: Images of ZO-1 and occludin in colon tissues (200x magnification, scale bar: 50 pm). n =3, x £ s.
'P<0.05,"P<0.01 vs normal group; "P < 0.05, P < 0.01 vs DSS group
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Figure 4 CD and DH inhibited the activation of the NLRP3. A: Representative Western blot images; B—D: The relative protein expression
level of NLRP3 (B), ASC (C) and caspasel (D); E-G: The relative mRNA expression level of NLRP3 (E), ASC (F) and caspasel (G). n =3,
x£s. 'P<0.05 “"P<0.01 vs normal group; “P < 0.05, “P < 0.01 vs DSS group
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