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Effect of uric acid on mitochondrial function 
and oxidative stress in hepatocytes
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ABSTRACT. Here, we investigated the effect of uric acid (UA) on 
hepatocyte mitochondria. Hepatocytes cultured in vitro were treated 
with varying concentrations of UA. The change in apoptotic activity was 
detected by flow cytometry. The DNA damage index 8-hydroxy-deoxy-
guanosine (8-OHdG) and mitochondrial function indices succinate 
dehydrogenase (SDH), cytochrome C oxidase (CCO), and adenosine 
triphosphate (ATP) were detected by enzyme assays. Reactive oxygen 
species (ROS) accumulation was confirmed by a dichloro-dihydro-
fluorescein diacetate assay. We observed an increase in apoptotic 
activity, ROS accumulation, and 8-OHdG activity in hepatocytes treated 
with UA for extended periods, indicating DNA damage; specifically, 
we observed a significant increase in these activities 48, 72, and 96 
h after UA addition, compared to those observed at 24 h (P < 0.05). 
Cells treated with 30 mg/dL UA for 96 h showed a peak in apoptotic 
activity. We also observed a significant decrease in ATP, SDH, and 
CCO activities with the increase in uric acid concentration over time. 
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Cells treated with 30 mg/dL UA for 96 h showed the highest ATP levels, 
while SDH and CCO activities at 48, 72, and 96 h post-UA treatment 
were significantly lower than those at 24 h (P < 0.01). Moreover, cells 
treated with 30 mg/dL UA showed a 0.02 ± 0.02 and 0.15 ± 0.01 mmol/
mg/min decrease in SDH and CCO levels after 72 h. Therefore, we 
concluded that high concentrations of UA may induce oxidative stress 
in hepatocyte mitochondria, increasing ROS production and ultimately 
resulting in mitochondrial damage.
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