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Abstract: Objective To investigate the effect and mechanism of pachymic acid ameliorating hepatic steatosis in fructose-fed mice.
Methods A total of 48 male C57BL/6 mice were randomly divided into control group, model group, fenofibrate (50 mg/kg) group,
pachymic acid low-, high-dose (25, 50 mg/kg) groups and pachymic acid (50 mg/kg) + nuclear factor erythroid 2-related factor 2 (Nrf2)
inhibitor ML385 (30 mg/kg) group. The mice in control group were given normal drinking water, and the mice in the other groups
were fed with 30% fructose water. Meanwhile, the mice in fenofibrate group and pachymic acid low-, high-dose groups were given the
corresponding drugs by gavage once a day for eight weeks, while the mice in pachymic acid + ML385 group were given pachymic
acid by gavage and ML385 by intraperitoneal injection once a day for eight weeks. At the end of the experiment, serum and liver
samples were collected from each group of mice, body weight and liver weight were recorded, and the liver index was calculated. The
activities of aspartate aminotransferase (AST) and alanine aminotransferase (ALT), as well as the levels of triglyceride (TG), total
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C) in serum were
detected. Moreover, the levels of reactive oxygen species (ROS), malondialdehyde (MDA), lipid hydroperoxide (LPO), glutathione
(GSH), total superoxide dismutase (T-SOD), total iron and ferrous ion (Fe?*") were detected in liver tissues of mice in each group.
Histopathological changes in liver were observed by hematoxylin-eosin (HE) staining, Oil red O staining and DAB-enhanced Prussian
blue staining. Western blotting was used to detect the protein expression levels of Nrf2, solute carrier family 7 member 11 (SLC7A11)
and glutathione peroxidase 4 (GPX4) in liver tissues of mice in each group. Results Compared with control group, mice in model
group demonstrated markedly increased body weight, liver weight and liver index (P < 0.01), as well as significantly increased serum
levels of AST, ALT, TG, TC and LDL-C (P < 0.01), while HDL-C level were markedly reduced (P < 0.01). In liver tissue, the levels
of ROS, MDA, LPO, total iron and Fe?" were markedly elevated (P < 0.01), the levels of GSH and T-SOD were markedly decreased
(P <0.01), and the protein expression levels of Nrf2, SLC7A11 and GPX4 were significantly decreased (P < 0.01). Meanwhile, mice
in model group showed severe hepatic steatosis with extensive lipid accumulation and iron deposition. Compared with model group,
pachymic acid administration markedly reduced body weight, liver weight and liver index in mice (P < 0.05, 0.01), and significantly
decreased levels of AST, ALT, TG, TC, LDL-C in serum (P < 0.01), increased HDL-C level in serum (P < 0.01), reduced the levels of
ROS, MDA, LPO, total iron and Fe?" in liver tissue (P < 0.05, 0.01), increased the levels of GSH and T-SOD in liver tissue (P < 0.05,
0.01). Meanwhile, pachymic acid was able to attenuate hepatic steatosis, lipid accumulation and iron deposition, and significantly
increased the protein expression levels of Nrf2, SLC7A11 and GPX4 in liver tissues (P < 0.05, 0.01). Intervention with Nrf2 inhibitor
significantly reversed the effect of pachymic acid on improving hepatic steatosis in fructose-fed mice. Conclusion Pachymic acid
ameliorates fructose-induced hepatic steatosis in mice by inhibiting ferroptosis via activating Nrf2/SLC7A11/GPX4 signaling.
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Fig. 1 Effect of pachymic acid on body weight, liver weight and liver index in fructose-fed mice (X £ s, n =38)
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Fig. 2 Effect of pachymic acid on liver function and serum lipids in fructose-fed mice (X + s, n =38)
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Fig.3 Effect of pachymic acid on liver pathological changes in fructose-fed mice (X +s,n =5)
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Fig. 4 Effect of pachymic acid on oxidative stress in liver of fructose-fed mice (X + s, n=8)
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