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[Abstract] Objective To explore the clinical efficacy of Gandouling tablets (GDL) on abnormal lipid metabolism in
adolescents with hepatolenticular degeneration (WD) and its mechanism related to the Gut Microbiota. Methods A total of 82 WD
patients with phlegm-stasis intertangle type and abnormal lipid metabolism in the First Affiliated Hospital of Anhui University of
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Chinese Medicine from August 2024 to January 2025 were prospectively selected and randomly divided into control group (n=41)
and observation group (n=41). The control group was given dimercaptopropane sulfonate sodium (DMPS) for copper-chelating
therapy, while the observation group was treated with DMPS combined with GDL. After 4 courses of treatment, the levels of total
cholesterol (TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), apolipoprotein B (ApoB), total bile acid (TBA),
Traditional Chinese Medicine Syndrome Score (TCMSS), and 24-hour urinary copper (24hUC) in both groups were observed.
Additionally, changes in a and B diversity of gut microbiota and related signaling pathways were examined, and multiple linear
regression was used to analyze the correlation between the gut microbiota and other clinical indicators. Results ~Compared with
same group before treatment, 24hUC increased (P<0.01), while the levels of TC, TG, LDL-C, ApoB, TBA, and TCMSS decreased (P<
0.01), and the relative abundance of gut microbiota increased in both groups. After treatment, compared with control group,
observation group had a higher total effective rate (82.9% vs. 56.1%, P<0.01) and increased 24hUC (P<0.05); TCMSS, TC, TG, LDL-
C, and ApoB levels were lower (P<0.01); the Shannon index and Simpson index of gut microbiota increased (P<0.05), and the
structure of gut microbiota changed significantly (P<0.05). Multivariate correlation analysis showed that at the phylum level, the
decrease in LDL-C was associated with an increase in Firmicutes (B=—0.038, P=0.020), the decrease in TG was associated with an
increase in Bacteroidetes (B=—0.050, P=0.041), and the decrease in 24hUC was associated with an increase in Proteobacteria (B=
-0.002, P=0.015). At the genus level, the decrease in TG was associated with an increase in Bacteroides (B=-0.067, P=0.050), the
increase in 24hUC was associated with a decrease in Alistipes (B=-0.002, P=0.012), and the increase in 24hUC (B=0.002, P=0.023)
and TG (B=0.143, P=0.021) were associated with an increase in Subdoligranulum. Tax4Fun functional prediction showed that GDL
may regulate the gut microbiota of WD patients through pathways such as the endocrine and metabolic system, lipid metabolism, and
energy metabolism. Conclusion GDL may improve copper and lipid metabolism in adolescent WD patients and delay the

progression of liver fibrosis by adjusting the relative abundance of the gut microbiota.
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Tab.2 Comparison of lipid metabolism indicators in two groups of patients with hepatolenticular degeneration [M(Q,,Q,)]
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Fig.1 Changes in gut microbiota a-diversity and 3-diversity in patients with hepatolenticular degeneration pre-and post-treatment
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hepatolenticular degeneration
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Fig.3 Cluster heatmap of Tax4Fun functional annotations for gut microbiota in two groups of patients with hepatolenticular degeneration
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