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[Abstract] Objective: To investigate the mechanism of Gelian Qishen formula (GQF) in ameliorating
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non-alcoholic fatty liver disease (NAFLD) in mice. Methods: Mice were randomly divided into a control group, model
group, high—dose GQF group (25.0 glkg), low—dose GQF group (12.5 g/kg), and inhibitor group (12.5 glkg GQF
administered concurrently with intraperitoneal injection of an Nrf2 inhibitor every other day). NAFLD was induced
by feeding a high—fat diet (HFD) for 12 weeks to all groups except the control group, which was fed a standard
diet, followed by 8 weeks of drug intervention. Hepatic pathology and lipid deposition were observed using HE
and Oil Red O staining. Serum and hepatic lipid profiles [total cholesterol (TC), triglycerides (TG), high—density
lipoprotein cholesterol (HDL-C), low—density lipoprotein cholesterol (LDL-C)], liver function indices [alanine
aminotransferase (ALT), aspartate aminotransferase (AST)], and oxidative stress markers [reduced glutathione (GSH),
malondialdehyde (MDA), superoxide dismutase (SOD), total antioxidant capacity (T-AOC)] were measured using
commercial assay kits. Serum inflammatory cytokines, including tumor necrosis factor-alpha (TNF-a), interleukin-103
(IL-1B), interleukin-6 (IL-6), and interleukin—8 (IL-8), were detected by enzyme-linked immunosorbent assay
(ELISA). The protein expression levels of Nrf2, Gpx4, HO-1, and xCT in the liver were determined by Western
blotting. Results: After HFD feeding, the model group showed significantly increased serum and hepatic lipid
contents, liver function indices, and inflammatory cytokine levels (P<0.01), along with elevated hepatic Fe* and
MDA contents, and significantly decreased levels of GSH, SOD, and T-AOC (P<0.01). Liver tissues exhibited
marked steatosis and lipid deposition in model group. After intervention, all treatment groups showed significant
reductions in serum and hepatic TC and TG levels, serum ALT and AST levels, and hepatic Fe?* and MDA
contents (P<0.05 or P<0.01), while hepatic SOD and T-AOC levels were significantly increased (P<0.01).
Furthermore, the high—dose GQF group and low—dose GQF group exhibited significantly decreased serum and
hepatic LDL-C levels and serum TNF-o, 1L-6, and IL-8 levels (P<0.01), alongside significantly increased hepatic
GSH levels (P<0.01), with markedly alleviated hepatic steatosis and lipid deposition. Western blotting revealed
that the protein expression levels of Nrf2, xCT, HO-1, and Gpx4 in the liver were significantly decreased in
the model group (P<0.05 or P<0.01). After treatment, the protein expression levels of Nrf2, xCT, HO-1, and
Gpx4 significantly increased in the high—dose GQF group and low—dose GQF group (P<0.01). Compared with
the low—dose GQF group, the inhibitor group showed significantly lower expression levels of Nrf2, xCT, HO-1,
and Gpx4 proteins (P<0.05 or P<0.01). Conclusion: Gelian Qishen formula can effectively ameliorate NAFLD in
mice, and the mechanism may be associated with activating the Nrf2/Gpx4 pathway to inhibit hepatic ferroptosis.

[Keywords] non-alcoholic fatty liver disease; Gelian Qishen formula; Nrf2/Gpx4 pathway; ferroptosis; mice
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