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Sub chronic Benz [a]Pyrene—induced ferroptosis in hepatocytes leading to

liver injury in mice
DING Shi-han", ZHOU Chao-li, HE Hui, MA Zhi-rui, CHEN Jie, GUO Xing—di, LV Yi, ZHENG Jin-ping
‘Department of Environmental Toxicology, School of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030001,
China
Abstract: Objective To investigate whether sub chronic exposure to Benz [a|pyrene (BaP) induces ferroptosis in mouse
hepatocytes, leading to liver injury, thereby providing a basis for further study of the hepatic toxicity mechanisms of BaP.
Methods Forty—eight male C57BL/6 mice aged three weeks were randomly divided into six groups: control group (corn oil),
low—dose BaP group (2.5 mg/kg), medium—dose BaP group (5 mg/kg), high—dose BaP group (10 mg/kg), ferroptosis inhibitor
Fer—1 group (3—amino—4—cyclohexylaminobenzoic acid ethyl ester, 1 mg/kg), and high—dose BaP + Fer—1 group (10 mg/kg +
1 mg/kg). BaP was administered via gastric gavage dissolved in corn oil, and Fer—1 was injected intraperitoneally every other
day for 90 days. Hepatic structure and collagen fiber deposition were observed using HE and Masson staining, while

transmission electron microscopy (TEM) was used to examine the ultrastructure of hepatocytes. The levels of alanine
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aminotransferase (ALT) and aspartate aminotransferase (AST) in mouse liver tissues, as well as tissue iron, malondialdehyde
(MDA), glutathione (GSH) content, and glutathione peroxidase (GSH-Px) activity, were measured using kits. Western blotting
was employed to detect the levels of glutathione peroxidase 4 (GPX4) and acyl-CoA synthetase long—chain family member 4
(ACSI4) in mouse liver tissues. Results Compared to the control group, the high—dose BaP group exhibited a decrease in
body weight (1=4.921, P=0.006) and a reduction in liver coefficient in both medium and high—dose BaP groups (¢ ,im=4.967,
P<0.05; 1 1;4=6.568, P=0.001). The ALT and AST levels in liver tissues of BaP-treated mice were elevated (F ,;=218.200, P<
0.001; F =421.200, P<0.001). HE staining revealed varying degrees of hepatocyte disarray, sinusoidal dilation, congestion,
and inflammatory infiltration in the liver of BaP—treated mice, while Masson staining indicated collagen fiber deposition. Iron
content in the liver tissues of BaP—treated mice increased (W=41.730, P<0.001), and both GSH concentration and GSH-Px
activity decreased (W 4=49.640, P<0.001; F 5.n=252.400, P<0.001), with an increase in MDA concentration (F=207.700,
P<0.001). The expression level of GPX4 protein in the liver of BaP—-treated mice decreased (F=56.790, P<0.001), while the
expression level of ACSI4 protein increased (F=429.400, P<0.001). Compared to the high—dose BaP group, the high—dose
BaP + Fer—1 group showed improvements in body weight changes (1=5.970, P<0.001), liver coefficient (¢=11.510, P<0.001),
morphological changes in the liver, and levels of ALT (¢=21.730, P<0.001), AST (4=32.870, P<0.001), tissue iron (t=5.045,
P=0.009), GSH (¢=10.600, P<0.001), GSH-Px (¢=9.977, P<0.001), MDA (¢=21.580, P<0.001), as well as the expression
levels of ACSL4 (¢=8.629, P<0.001) and GPX4 (¢=5.146, P=0.03) proteins. Conclusion Sub chronic exposure to BaP can

induce ferroptosis in mouse hepatocytes, resulting in liver injury.

Keywords: Benz|a]pyrene; Ferroptosis; Liver injury; Sub chronic toxicity test; C57BL/6 mice
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Figure 1 Histopathological morphology of mouse liver (hematoxylin—eosin, x 200)
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Figure 2  Collagen deposition of mouse liver tissues (masson staining, X 200)
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Figure 3 Changes in ALT and AST levels in mouse liver tissue
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Figure 4 Ulirastructural changes of mitochondria of mouse hepatocytes (TEM, x 20 000)
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Figure 5 Changes in the levels of Fe, MDA, GSH, and GSH-Px in mouse hepatocytes
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Figure 6 Expression of ACSI4 and GPX4 proteins of mouse liver tissues
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