
ABSTRACT 

Introduction: Cyclosporine A (CsA) is an immunosuppressive drug used  

in transplantation and  treatment of autoimmune diseases. Its use is limited due to its organ toxicity, 

including hepatotoxicity. Experimental studies revealed impairments in liver function and liver 

architecture among cyclosporine-treated animals. One of possibile mechanisms  

of CsA-induced hepatic damage is oxidative stress. Hepatoprotective potential of peroxisome 

proliferator activated receptor γ agonists (PPARγ) was investigated in experimental model of drug 

induced liver disease (DILI). PPARγ ligands help to maintain an oxidative-antioxidant balance in the 

cells and they have an anti-inflammatory, antiapoptopic activity. 

Aim: The aim of the study was to evaluate hepatoprotective activity of PPARγ ligands: 

rosiglitazone and  15-deoxy-Δ12,14 – prostaglandin J2 in CsA-induced hepatotoxicity in experimental 

animals. 

Materials and methods: For the experiment, 48 Wistar male rats were used and randomly 

divided into 6 groups: Group A (control group) - received 0,9 % NaCl, Group B -  cyclosporine A, 

Group C - rosiglitazone, Group D - CsA and rosiglitazone, Group E - prostaglandin J2 (PGDJ2), Group F - 

Cyclosporine A and prostaglandin J2. CsA was administered subcutaneously in a dose 15mg/kg/day, 

rosiglitazone orally in a dose 8mg/kg/day and  PGDJ2 - intraperitoneally in a dose 30 µg/kg/day. At 

the end of the treatments, the animals were anesthetized, blood and liver samples were obtained for 

further examination. Liver function was assesed by measuring serum levels of aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), and bilirubin. Parameters of oxidative stress 

and redox balance: concentration of GSH, GSSG, MDA, ratios of ADP/ATP, NAD+/NADH, 

NADP+/NADPH  

and caspase 3 activity were assessed in the liver. Statistical analysis of the results of the study was 

performed. Morphology of the liver was assessed in the light microscopy. 

Results: The biochemical results revealed increase serum levels of ALT, AST, bilirubin and 

imbalance of oxidative stress parameters in group B. In group that received CsA and one of PPARγ 

agonist (group D and F) statistically significant decrease in serum levels of these parameters 

compared to CsA group was observed. Also significant increase in level of GSH and decrease in level 

of GSSG and MDA in group D and F compare to CsA group was noticed. Statisticall analysis revealed  

significant increase in NAD+/NADH ratio and significant decrease in ADP/ATP and NADP+/NADPH 

ratios in both groups that received CsA and rosiglitazone  

or prostaglandin J2 (group D and group F) in comparison to the CsA group. Caspase 3 activity was 



lower in group D and F in comparison with group B (CsA). Microscope examination of liver samples 

obtained from animals which recived CsA showed congestion, sinusoidal dilatation, focal necrosis of 

hepatocytes with infiltration of lymphocytes and plasma cells , intracellular vacuolar degeneration 

and microvesicular steatosis in some hepatocytes. Morphological changes induced by CsA in group D 

and F were limited by administration of rosiglitazone  

or prostaglandin J2. 

Conclusions: Biochemical and histopathological examination showed that used PPARγ 

agonists (rosiglitazone and prostaglandin J2) performed protective effect against CsA-induced 

hepatotoxicity. PPARγ agonists significantly improved all altered parameters induced by CsA 

administration. Improvement of mitochondrial function was observed. Liver histopathological 

examination showed that rosiglitazone and prostaglandin J2 administration antagonized CsA-induced 

liver pathological damage. Results of biochemical and morphological studies indicated that PPARγ 

agonists used in this experiment present the ability to protect the liver against CsA-induced toxicity. 

The use of PPARγ agonist in immunosuppressive therapy with CsA requires futher experimental 

studies and clinical trials. 

 


