Neurosteroid Ganaxolone attenuates β-amyloid toxicity through regulation of Liver X receptor in Alzheimer’s disease model
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Abstract
Objective: This study aimed to identify whether ganaxolone, a synthetic 3β-methyl by-product of allopregnalone, can ameliorate Aβ toxicity through the regulation of nuclear receptor Liver X receptor in Alzheimer’s disease (AD) and to explore the related mechanisms thereof.
Methods: We used SH-SY5Y cells transiently transfected with the APP695wt plasmid as an AD cellular model. Transfected cells were treated with ganaxolone for 24 h. The expression of APP mRNA was confirmed by RT-PCR. To monitor the effect of ganaxolone on in vitro amyloid formation, ThT binding assay and congo red staining were performed. Furthermore, Aβ level was evaluated by Immunofluroscence, Western blot, and ELISA. We also investigated the effect of ganaxolone on neuronal apoptosis, cellular ROS, and mitochondrial ROS associated with Aβ toxicity. Moreover, molecular docking analysis was performed to validate the interaction patterns and efficiency of the proposed molecule with the nuclear receptor LXR. Post treatment, the changes in the expression of LXR and associated downstream signalling molecules were confirmed by RT-PCR and western blot. 
Results: Our results showed that ganaxolone reduced Aβ-triggered cytotoxicity and increased LXR expression in APPwt/SH-SY5Y cells. Furthermore, our data showed that treatment with ganaxolone reduced the level of cellular and mitochondrial ROS. Additionally, ganaxolone treatment prevented apoptosis in APPwt/SH-SY5Y cells by inactivation of caspases.
Conclusion and significance: Here, we delineated the effect of ganaxolone in reducing β-amyloid toxicity through modulation of expressions of LXR  in SH-SY5Y cell line transfected with APP WT gene. This finding will be confirmed by in vivo studies to further confirm its neuroprotective potential in AD mouse brain. The study will open a new horizon in understanding the underlying pathophysiology of AD and will unravel the neuroprotective potential of ganaxolone, which will reduce the AD burden globally.
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About Research Topic
AD is a progressive neurological disorder, accounting for more than 50 million cases of dementia worldwide, which is speculated to double in the coming decades. Multiple factors contribute to AD with β-amyloid toxicity being the hallmark of the disease pathogenesis. However, the exact mechanism of β-amyloid plaque formation and disease progression is not understood. Liver X receptors (LXRs) are the critical transcriptional regulators of cholesterol homeostasis in the brain demonstrated the clearance of β-amyloid plaque upon its activation in AD. The existing FDA approved drugs for AD only alleviate the few symptoms instead of curing it, suggesting the need for a molecule to prevent the disease progression. Allopregnanolone, an endogenous neurosteroid, demonstrated to induce neurogenesis along with reducing neuroinflammation and β-amyloid toxicity through activating LXR, PXR, and thereby it has been unraveled in AD. Ganaxolone is a synthetic 3β-methyl by-product of allopregnanolone has shown to have neuroprotective properties. However, the effect of ganaxolone on AD has not been elucidated yet. Furthermore, its action on LXR in AD remains to be determined. The findings of the current study will provide a new therapeutic approach to prevent AD progression, which will reduce its global burden.  
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