Therapeutic efficacy of amphiphilically-modified retinoic acid prodrug in ALI/ARDS model
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Introduction. Acute lung injury (ALI) and its most severe form, acute respiratory distress syndrome (ARDS), are acute inflammatory pulmonary diseases caused by various factors, including inhalation of harmful substances, pneumonia and sepsis. Despite the development of numerous therapeutic agents for ALI/ARDS over the past few decades, significant limitations remain in their clinical application. Therefore, there is an urgent need to develop novel therapeutic strategies that can overcome these hurdles. 
Aims. This study aimed to develop an effective pulmonary delivery system for amphiphilically-modified retinoic acid (RA) nanoparticles and to evaluate their therapeutic efficacy for ALI/ARDS.
Methods. The respective drugs were administered intravenously at their designated concentrations. After 1 hour, the mice were intratracheally injected with 25 μL of 1 mg/mL Lipopolysaccharide (LPS) solution (1 mg/kg per mouse). 
Results. In the LPS-induced acute lung injury model, RABA treatment not only reduced the levels of pro-inflammatory cytokines but also inhibited the disruption of the alveolar-capillary barrier, thereby decreasing vascular permeability. 
Discussion. RA, a metabolite of vitamin A1, is widely known as a substance with anti-inflammatory activity. However, the low aqueous solubility and rapid metabolism of RA may slow the absorption of the drug, resulting in inadequate bioavailability and reduced therapeutic efficacy. To improve these issues, we used RA-based small molecule prodrug nanoassemblies (RABA) that can self-assemble with amphiphilic properties, as a therapeutic agent for ALI/ARDS. Our results demonstrated that RABA effectively targeted lung inflammation and inhibited several symptoms of ALI/ARDS. Based on our findings, we suggest that RABA nanoparticles could be a potential therapeutic agent for ALI/ARDS.
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