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ABSTRACT Objective: The liver plays an important role in human body. At the same time, the liver has strong ability of
regeneration. In the present study, we observed the changes of reactive oxygen species (ROS) and mitochondrial metabolism during liver
regeneration after liver partial hepatectomy in order to provide new targets for future regulation of liver regeneration. Methods: Using the
classic mouse 70 % partial hepatectomy model, the male healthy Balb/c mice were randomly divided into Sham group and 70 % partial
hepatectomy group (70 % PH). The liver tissues were harvested at 6h, 1d, 2d, 3d, 5d and 7d. The frozen sections were used to detect the
level of ROS. The expression of the cell proliferation-related proteins PCNA, CyclinD1; the cell antioxidant enzymes related proteins
SOD1, SOD2, CAT, GPX1, and the mitochondrial biogenesis and dynamics regulators PGC-1a, Nrfl, TFAM, Drpl, Fisl, Mfnl, Mfn2,
OPA1 were determinated by Western blot respectively. Results: The liver of mice regenerated rapidly after 70 % hepatectomy, and the
expression of the cell proliferation-related proteins PCNA and Cyclin D1 increased significantly. During the process, the level of ROS
firstly increased and then decreased. The protein levels of antioxidant enzymes SOD1, SOD2, CAT, and Gpx1 were consistent with the
change of ROS level. The mitochondrial biogenesis regulatory factors PGC-1a, Nrfl and TFAM firstly decreased and then increased. The
mitochondrial fission protein levels of Drpl and Fisl decreased firstly and then increased significantly with the mitochondrial fusion
protein levels of Mfnl, Mfn2 and OPA1 decreased and then restored to the normal level during the regeneration process. Conclusions: In
the regeneration process after 70 % liver hepatectomy in mice, the ROS level increased accompanied with the high levels of antioxidant
proteins. The mitochondrial biogenesis increased while the mitochondrial fission/fusion balance moved towards fission. These changes
are likely to be important potential intervention targets for the regulation of liver regeneration in the future.
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Fig.1 Changes of PCNA and Cyclin D1 during the process of liver regeneration in mice
Note: Data are expressed as Meant SD, n=3. *P< 0.05, compared with group Sham.
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A:DHE staining of liver tissue slices at different time points after hepatectomy;
B: Quantitative analysis of ROS level (fluorescence intensity) at different time points.
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Fig.2 Changes of ROS level in the process of liver regeneration in mice

Note: Data are expressed as Mean+ SD, n=3. *P< (.05, compared with group Sham.
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Fig.3 Changes of Changes of SOD1, SOD2, CAT and Gpx!1 during the process of liver regeneration in mice

Note: Data are expressed as Meant SD, n=3. *P< (.05, compared with group Sham.
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Fig.4 Changes of Changes of TFAM, Nrfl and PGC-1aduring the process of liver regeneration in mice

Note: Data are expressed as Mean+ SD, n=3. *P< (.05, compared with group Sham.
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Fig.5 Changes of Changes of Fisl, Drpl, Mfnl, Mfn2 and OPA1 during the process of liver regeneration in mice

Note:Data are expressed as Meant SD, n=3. *P< (.05, compared with group Sham.
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