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Background and aims. Dengue fever is a neglected vector-borne disease caused by the dengue virus (DENV), with no specific treatment currently available.1 Among current targets in dengue drug discovery, the envelope protein (E protein) is one of the most promising broad-spectrum targets due to its pivotal role in pathogenesis and approximately 40% sequence similarity across Flavivirus species.2 Given the time and cost of de novo anti-DENV drug development, drug repurposing has emerged as a practical and efficient alternative approach. The aim of this study was to identify potential broad-spectrum DENV inhibitors through in silico approaches, including virtual screening and prediction of effective starting dose, to accelerate early-stage development of anti-DENV candidates. 

Methods. The study focused on the E protein of DENV-1, -2, -3, -4, and 1189 drugs retrieved from the DrugBank database. Initially, virtual screening was performed through molecular docking and molecular dynamics simulations (MDs) using Autodock vina 1.1.2 and Gromacs 2023.5, respectively. Subsequently, physiologically based pharmacokinetic (PBPK) models were developed using GastroPlus X and evaluated for the selected compound. The binding free energy obtained from MDs was then used to estimate IC50 and IC90 values. The optimal starting dose was predicted by integrating the estimated inhibitory potency and systemic exposure predicted by the PBPK model.

Results. Through in silico screening, A1062 (Rimegepant) was identified as the most promising broad-spectrum anti-DENV inhibitor. The constructed and validated PBPK modelsuccessfully reproduced the observed pharmacokinetic profile of Rimegepant. The absolute estimated IC50 and IC90 values were 377.65 ng/mL and 3776.5 ng/mL, respectively. By integrating these values with systemic exposure simulations from the PBPK model, the optimal starting dose was predicted to be 350 mg once daily.

Conclusion/Discussion. Rimegepant was identified as a potential broad-spectrum inhibitor targeting the E protein of DENV, with a predicted starting dose of 350 mg administered once daily.
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