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Renal ischemia-reperfusion (I/R) injury is a common clinical factor for acute kidney injury (AKI). A 
current study investigated the renoprotective effects of the trinitroglycerine (TNG) combination 
with chitosan nanoparticles (CNPs) on renal I/R-induced AKI. Rats were randomly assigned to five 
groups (n = 8/group): Sham, I/R, TNG (50 mg/kg) + I/R, CNPs (60 mg/kg) + I/R, and TNG-CNPs + I/R. 
Bilateral renal pedicles were occluded for 60 min to induce ischemia. TNG, CNPs, or TNG-CNPs were 
administered intraperitoneally 30 min before renal ischemia. After 24 h of reperfusion, blood samples 
were collected, and both kidneys were removed. The left kidney was used for oxidative stress analysis. 
The right kidney was preserved in 10% formalin for histopathological examination via H&E staining. 
After renal ischemia-reperfusion injury, there was an observed increase in plasma creatinine (Cr) and 
blood urea nitrogen (BUN), accompanied by a decrease in glomerular filtration rate (GFR) in rats. Total 
oxidative stress (TOS) levels were also significantly higher in the I/R group, whereas total antioxidative 
capacity (TAC) was reduced. Histopathological examination revealed damage in the kidneys of rats in 
the I/R group. Pretreatment with the TNG-CNP formulation before I/R increased plasma and tissue TAC 
levels in rats. It also corrected the renal histopathological changes and functional disorders induced by 
I/R injury, as evidenced by reduced Cr and BUN, increased GFR, and attenuated oxidative stress. The 
results suggest that the TNG-CNP combination provides renoprotective effects against I/R-induced AKI 
by improving antioxidant status and minimizing renal injury. 
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Acute kidney injury (AKI) induced by renal ischemia/reperfusion (I/R) injury is an emergency and severe 
clinical disorder with high morbidity and mortality1. Renal ischemia has a complex pathophysiology2. Ischemia 
triggers kidney injury, impairing the oxygen and nutrient supply to tubular cells and their ability to excrete 
waste products. Although reperfusion restores blood flow, it can paradoxically promote glomerular, vascular, 
and tubular disturbances. Renal I/R stimulates the excessive production of reactive oxygen species (ROS) and 
inflammatory cytokines, leading to structural and functional dysfunction3,4.

AKI induced by renal I/R is a severe clinical problem without specific medicine now except for expensive 
hemodialysis treatment5. Kidney-targeted drugs are not more, and small molecules are excreted too rapidly 
to reach effective drug concentrations in damaged kidneys6,7. Based on these problems, the management of 
AKI is still limited in scope today. Nanotherapeutics based on nanotechnology aim to design and prepare 
nanoparticles (NPS) from the molecular and atomic scale to bulk form, which may solve the pharmacological 
therapy problem8–10.

More and more nanoparticle-based drugs with various physical and chemical properties are being developed 
to effectively distribute drugs, increase accumulation, and regulate the release of drugs in injured kidneys11,12. 
The medications based on chitosan NPS (CNPs) are tested for their ability to selectively scavenge excess ROS and 
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