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SUMMARY: It is suggested that excessive fluoride intake maybe a risk factor for neurotoxicity.
Evidence from clinical and experimental studies has demonstrated that brain fluoride content
increases after intestinal absorption. In the present study, we investigated the absorption of
fluoride and its systemic retention in various organs in male albino rats. Various methodologies
were used in the study including protein nuclear magnetic resonance (1H NMR), transmission
electron microscopy (TEM), scanning electron microscopy (SEM), atomic absorption
spectrophotometery, and the Morris water maze. 1H NMR and SEM study in blood and urine
demonstrated that various metabonomic changes occurred in red blood cells (RBCs). Chronic
fluoride neurotoxicity was most marked in the hippocampus followed by the hypothalamus,
cerebellum and cerebrum. Various degrees of mitochondrial deterioration leading to apoptosis
were observed in the hippocampus by TEM and biochemical studies. These were further
investigated with different proteins and enzymes. Structural changes in synapses were apparent in
the central nervous system. Taken together, these findings indicate the widespread neuropathology
and focused axonal neurodegeneration, in association with peripheral organ toxicity, occurred in
rats ingesting fluoride. Neurotoxicity was greatest in the areas with the highest fluoride retention.
These results may be useful for developing therapeutic interventions to ameliorate fluoride toxicity.
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