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(Abstract] Objective To investigate the mechanism of action of Huanglian Wendan Decoction (HLWDD) in repairing the
intestinal mucosal barrier and ameliorating hepatic fibrosis (HF) based on the TCM theory of "fortifying the spleen to treat liver
disease". Methods SD rats were randomly divided into four groups using a random number table method: the control group, model
group, colchicine group, and HLWDD group, with eight rats in each group. Except the blank group, the other three groups were
induced to develop liver fibrosis models using 40% carbon tetrachloride (CCly), with injections administered once every 3 days for a
duration of eight weeks. At week 5 of modelling, the HLWDD group was gavaged with HLWDD at a dose of 12 gkg, the colchicine
group was gavaged with a colchicine solution at a dose of 02 mgkg, while the blank and model groups were gavaged with
physiological saline solution once daily for 8 weeks. HE and Masson staining were used to evaluate the histopathological changes in
hepatic and intestinal tissues. ELISA was employed to measure the levels of tumor necrosis factor—a (TNF-a) and lipopolysaccharide
(LPS) in the serum. Western blot was performed to determine the protein expression levels of a—smooth muscle actin (@—=SMA) and
collagen type I (Collagen I) in hepatic tissues, as well as Occludin, zonula occludens—1 (ZO-1), Toll-like receptor 4 (TLR4), myeloid
differentiation factor 88 (MyD88), and nuclear factor—xB (NF—«B) p65 in intestinal tissues. Results Compared with the blank group,
the model group exhibited severe hepatic damage as demonstrated by HE staining of hepatic tissues; Masson staining revealed
typical fibrosis with an increased collagen fiber area ratio (P<0.01). Protein expression levels of Collagen I and a—SMA in hepatic
tissues were elevated (P<0.01). HE staining of intestinal tissues revealed severe mucosal structural damage, accompanied by decreased
protein expression levels of Occludin and ZO-1 (P<0.01) and increased protein expression levels of TLR4, MyD88, and NF-kB p65
in intestinal tissues (P<0.05, P<0.01). Serum levels of TNF-a and LPS were significantly elevated (P<0.01). Compared with the model
group, both the HLWDD and colchicine groups showed alleviated hepatic damage in HE staining, improved fibrosis degree in
Masson staining, and significantly reduced collagen fiber area ratio (P<0.01). Protein expression levels of Collagen I and a-SMA in
hepatic tissues decreased (P<0.05, P<0.01). The HLWDD group demonstrated significant restoration of the intestinal mucosal
structure in HE staining, increased protein expression levels of Occludin and Z0O-1 (P<0.01), decreased protein expression levels of TLR4,
MyD88, and NF—«B p65 (P<005, P<001), and reduced serum levels of TNF-o and LPS (P<001). The colchicine group showed decreased
serum TNF-a level (P<0.01). Compared with the colchicine group, the HLWDD group exhibited higher protein expression levels of
Occludin and ZO-1 (P<0.05, P<0.01) while lower protein expression levels of TLR4 and MyD88 (P<0.01) in intestinal tissues, as well
as reduced LPS levels in serum (P<0.01). Conclusion HLWDD ameliorates HF by restoring intestinal mucosal barrier structure,
reducing permeability, and inhibiting gut-derived inflammation mediated by the TLR4/NF-kB pathway. This mechanism of "gut-liver
co-treatment" provides molecular biological evidence for the TCM theory of "fortifying the spleen to treat liver disease."

(Keywords) hepatic fibrosis; Huanglian Wendan Decoction; intestinal mucosal barrier; TLR4/NF-kB pathway; fortifying

the spleen to treat liver disease
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Fig.1 HE staining results of hepatic tissues among different groups of rats (x100)
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Fig.2 Masson staining results of hepatic tissues and comparison of collagen fiber content ratio among different groups of rats
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Fig.3 HE staining results of intestinal tissues among different groups of rats (x100)
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among different groups of rats
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Fig.5 Comparison of Occludin and ZO-1 protein expression levels in intestinal tissues among different groups of rats
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Fig.6 Comparison of TLR4, MyD88, and NF-kB p65 protein expression levels in intestinal tissues among

different groups of rats
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