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Study on the neurotoxicity and neurodegeneration of Aluminum

NIU QIAO
School of Public Health , Shanxi Medical University, Taiyuan 030001, China

Abstract. Studies have shown that aluminum can cause neurobehavioral and cognitive decline, and also
changes in electroencephalogram and brain electrical topography in occupationally Al-exposed workers.
The pathological changes in animal experiments showed that the cortical and hippocampal neural cells re-
duced and disordered, synaptic structure changed, mitochondria and endoplasmic reticulum destroyed, and
neural cells were apoptotic. Aluminum-induced neurotoxic mechanisms includes: to induce neurotransmit-
ter synthesis and transmission disorder, affect energy metabolism, promote lipid peroxidation, disturb cal-
cium metabolism and related enzymes, induce neuronal apoptosis and non-apoptotic programmed death (in-
cluding necroptosis and autophagy), cause Tau protein hyperphosphorylation to form neurofibrillary tan-
gles, and lead to B-APP overexpression to form AR deposition, affect Glu-No-CGMP pathway to decrease
synaptic plasticity, impair mitochondria and mitochondrial enzymes. Aluminum can act synergistically with
genetic factor ApoEe4 to accelerate the occurrence of dementia, and also cause epigenetic modifications,
such as changes in methylation levels that can lead to cognitive impairment.
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