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Abstract

BACKGROUND: Renal ischemia-reperfusion (I/R) is a significant cause of acute kidney injury (AKI), which
frequently occurs during sepsis and major surgeries. Edaravone (EDA) is an FDA-approved free radical scavenger and
its protective effects against I/R injury have been reported in various tissues.

OBJECTIVES: This study aims to evaluate the impact of EDA on a rat model of renal I/R injury.

METHODS: A total of 24 male Wistar rats were allocated into four groups: (1) Control, (2) I/R, (3) EDA, and (4)
EDA+ I/R. Rats in groups 3 and 4 received a single dose of 3 mg/kg EDA via intraperitoneal injection one hour before
I/R induction. Then, the activity/levels of oxidant/antioxidant factors and histopathology of kidney tissue were
evaluated in the studied groups.

RESULTS: The EDA significantly improved kidney function (based on serum creatinine and urea levels) and protected
kidney cells against I/R injury (P<0.01). Administration of EDA significantly reduced renal tissue injury and enhanced
the renal antioxidant system in the EDA+ I/R group compared to the I/R group (P<0.05).

CONCLUSIONS: The EDA injection one hour before the induction of renal I/R injury can reduce the severity of
kidney damage in male rats. The results suggest that EDA can be an effective treatment for reducing I/R-induced tissue
damage. Future studies are encouraged to explore the combined effects of EDA and other therapeutic agents to evaluate
potential synergistic benefits.
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Figure Legends and Table Captions

Figure 1. Microscopic view of the kidney tissue in the study groups. (A) control group, (B) I/R group, (C) EDA group, (D) I/R+EDA group. I/R:
Ischemia-reperfusion, O: Infiltration of inflammatory cells. Black arrows show cellular degeneration and swelling, yellow arrows show the pyknosis
of the nucleus, red arrows indicate the necrosis of some kidney tissue cells, and green arrows show the widening of the capsular space.

Graph 1. Comparison of the study groups based on the I/R injury score. ***: Significant difference between the I/R and control groups (P<0.001),
NS: non-significant. I/R: Ischemia-reperfusion.

Graph 2. Comparison of oxidant and antioxidant levels in the kidney tissue of the study group. (A) Total antioxidant capacity or TAC (umol/mg
protein) (B) Superoxide dismutase (SOD) and catalase (CAT) enzyme activity, and malondialdehyde (MDA) levels (nmol/mg protein), (C)
glutathione (GSH) level (mmol/mg protein) and glutathione peroxidase (GPx) enzyme activity (U/mg protein). P<0.05 was considered statistically
significant. I/R: Ischemia-reperfusion.
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