Therapeutic effects of tetramethylpyrazine nitrone in Alzheimer’s disease mouse model
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Description automatically generated]Introduction. The pathophysiology of Alzheimer’s disease (AD) is complex and multifactorial. Hallmarks of AD include extracellular accumulation of amyloid-beta (A) and intraneuronal aggregation of hyperphosphorylated tau. Recent studies suggest that deleterious alterations in neurovascular cells happens in parallel with A accumulation, inducing tau pathology and necroptosis. Tetramethylpyrazine nitrone (TBN) is a nitrone derivative of tetramethylpyrazine, an active ingredient from Ligusticum wallichii (Chuanxiong). We previously demonstrated TBN exhibited potent neuroprotective effects in experimental models of ischemic stroke [1].  
Aims. The present study investigated the anti-AD properties and the underlying mechanisms of TBN.
Methods. We evaluated the therapeutic effects of TBN in transgenic mouse model (3xTg-AD) for behavioural and mechanistic studies. The hippocampal and cortical tissues were further evaluated by proteomic analysis. Donepezil (Done) and memantine (Mem) were included as controls.    
Results. TBN markedly improved cognitive functions and reduced A and hyperphosphorylated tau levels, promoted non-amyloidogenic processing pathways, prevented dendritic spine loss, and upregulated synaptic protein expressions, partly via modulating MAPK, mTOR and mitophagy. Proteomic analysis showed that PINK1, a key protein for mitochondrial homeostasis, was significantly upregulated by TBN treatment.  
Discussion. These results suggested that TBN exerts its neuroprotective effects in AD mouse model via restoring mitochondrial homeostasis. This work is funded by FDCT/0023/2020/AFJ, FDCT/0035/2020/AGJ, MYRG-CRG2022-00010-ICMS and MYRG2022-00248-ICMS).
[1] Zhang G et al (2018) Neuromolecular Med. 20(1):97-111
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