Modulation of host antioxidant proteins expression by novel antichikungunya virus agents 
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Introduction. The new phenylaminouracil derivatives Z214 and Z364 synthesised at the Department of Pharmaceutical and Toxicological Chemistry (Volgograd State Medical University) previously showed activity against chikungunya virus (CHIKV), which is possibly related to their inhibitory effect on CHIKV-induced oxidative stress.
Aims. To determine protein targets that potentially involved in mechanism of antiviral action of Z214 and Z364 in vitro.
Methods. Vero 76 cells were either mock or infected with CHIKV at MOI=1 and when treated with 1% DMEM, 1% DMSO, Z214 (50 µM), or Z364 (100 µM). Protein analysis of supernatant was done using 2D gel electrophoresis and Progenesis same spot software. The proteins found to be significantly up or downregulated were subjected to MS analysis. Subsequently qPCR and determination of several antioxidant parameters were performed. Statistical analysis was performed using ANOVA.
Results. Annexin A2 (AnxA2) and Peroxiredoxin 1 (Prx1) were significantly upregulated in Z214 and Z364 treated Vero cells. A significant increase in AnxA2 and Prx1 genes expression was found at 18-24 hrs at the CHIKV-infected and non-infected cells treated with Z214 and Z364 compared to the non-treated cell and virus controls. CHIKV-infected cells showed significant increased MDA level and SOD activity compared to DMEM and DMSO treated groups. Both Z214 and Z364 significantly reduced MDA levels in CHIKV-infected cells and showed a downward trend in SOD activity, although this decrease was not significant.
Discussion. CHIKV infection causes an imbalance in the redox status of cells. The mechanism of anti-CHIKV action of Z214 and Z364 might be associated with modulation of the host antioxidative activity through the upregulation of annexin A2 and peroxiredoxin 1.
