A preliminary study on the concentration of astaxanthin nanoemulsion for its neuroprotective potential in a rat model of permanent middle cerebral artery occlusion (pMCAO).
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Introduction. Astaxanthin (ATX), a naturally occurring orange-reddish pigment in the microalgae Haematococcus pluvialis, is well-known for its antioxidant and anti-inflammatory benefits. The development of a nanoemulsion formulation enhances the ability of ATX to cross the blood-brain barrier. This pilot study examined the optimal concentration of ATX nanoemulsion to reduce infarct volume and improve neurological function in a rat model with permanent middle cerebral artery occlusion (pMCAO). Aims. Text to begin immediately following the heading and without additional line spacing. Do not bold or underline heading. Methods. Nine Sprague Dawley rats were divided into four groups, each receiving varying concentrations of ATX nanoemulsion: Group A (2%), Group B (5%), and Group C (10%). ATX nanoemulsion was administered orally for 7 days prior to and 3 hours following the pMCAO induction. Neurological function assessments and brain infarct volume measurements were performed 24 hours post-pMCAO. The rats were euthanized via cardiac puncture, and their brains were collected for infarct volume analysis. Data were analyzed using one-way ANOVA and post-hoc Tukey test, with significance set at p < 0.05. Results. Neurological scores and grid walking tests showed significant differences (p < 0.05) between Group A and Groups B and C (p < 0.001). The rotarod test scores for Group A were significantly higher (p < 0.001) compared to Groups A and C. Additionally, Group A's infarct volume was significantly lower (p < 0.001) than Groups A and (p < 0.05) C. Discussion. This preliminary study demonstrated that a 5% concentration of ATX nanoemulsion is optimal, as it significantly enhanced neurological function and reduced infarct volume in the pMCAO rat model.
