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GOLD-DOPED TiO₂: A PROMISING APPROACH FOR REDUCING TOXICITY AND ENHANCING NEUROPROTECTION ALS MODELS 
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ABSTRACT
Amyotrophic Lateral Sclerosis (ALS) is a fatal neurodegenerative disease characterized by the progressive degeneration of motor neurons. The presence of mutations in the T DP-43 protein promotes its abnormal aggregation in nerve cells, causing neuromuscular dysfunction and subsequent motor deficits. In the context of the search for therapies, gold nanoparticles (AuNPs) have been investigated due to their anti-inflammatory and neuroprotective potential, modulating apoptotic pathways. Gold doped titanium dioxide (TiO₂:Au) exhibits thermal stability and catalytic activity, making it of great interest in pharmaceutical and industrial fields. This study aimed to evaluate the biocompatibility of TiO2:Au in Drosophila melanogaster, a widely used model due to its short lifespan, ease of manipulation and genomic similarity to humans. Additionally, the impact of gold doped TiO₂ was investigated in a transgenic model expressing mutated human TDP-43 protein. Gold doped TiO₂ nanocrystals were synthesized, incorporated into Drosophila standard  medium, and administered orally. Larval and pupal lethality indices were evaluated to assess the toxicity associated with pure and gold-doped TiO₂. TOur results indicated that pure TiO₂ exhibited significant toxicity, whereas doping with gold substantially reduced this toxicity, suggesting a modulatory role of Au in enhancing biocompatibility. Utilizing the UAS-GAL4 expression system, we expressed the mutated TDP-43 in specific tissues, including motor neurons and ocular tissue, allowing us to assess the impact on larval motility and ocular neurodegeneration. Notably, necrotic lesions were observed in the ocular tissue of animals treated with pure TiO₂, correlating with reduced larval motility. In contrast, treatment with gold-doped TiO₂ resulted in marked improvements in ocular health and larval motility, with treated larvae exhibiting significant recovery compared to the control group exposed solely to the standard medium containing the mutated TDP-43 protein. These findings underscore the neuroprotective potential of gold-doped TiO₂ nanocrystals, which not only reduce degenerative effects associated with pure TiO₂ but also enhance locomotor activity in a model of ALS. This study suggests that gold-doped TiO₂ could represent a promising avenue for therapeutic strategies in ALS, providing both neuroprotective effects and mitigating the inherent toxicity of pure TiO₂.
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