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Fluoride has a significant impact on the human health. Traces of fluoride are beneficial in 
preventing dental caries and osteoporosis, but the long-term intake of high levels of fluoride, 
mainly via drinking water, causes detrimental effects. High levels of fluoride cause dental and 
skeletal fluorosis and even the soft tissues are not spared from fluoride toxicity. Fluoride can 
cross the blood brain barrier and it can cause adverse effects on the brain cell architecture, 
metabolism, enzymes, the oxidantantioxidant status and on neurotransmitters and overall 
adverse effects on the mental functions. Fluoride induces the generation of free radicals, it 
increases lipid peroxidation, it impairs the antioxidants, it inhibits the key enzymes of the 
metabolic pathways, it impairs energy generation, and it inhibits protein synthesis.  
 
Excitoxicity, which has been proposed as the major mechanism in the neurotoxic 
manifestations of fluoride, needs a detailed and critical evaluation[...] Fluoride is a neurotoxin 
and it makes a serious adverse impact on the developing brain. Impaired mental functions are 
observed among children in endemic fluorosis areas and in experimental animals with 
fluoride-induced neurotoxicity. Fluoride induces the generation of free radicals, it increases 
lipid peroxidation, it impairs antioxidants, it inhibits the key enzymes of the metabolic 
pathways, it impairs energy generation, and it inhibits protein synthesis. The animal 
experiments which were done on chronic fluoride toxicity have reported varied findings, 
which might be due to the differences in the dose, duration and the mode of the fluoride 
administration, the animal species which was used, and the organspecific metabolic responses. 
Excitotoxicity, which is proposed as the central mechanism in the neurotoxic effects of 
fluoride, needs critical evaluation by mechanistic studies and there is a need for extensive 
research on the amelioration of the fluoride-induced pathology of the brain.  
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