
Citation: Elvire N, Eric N, Louise B, et al. Clinical and Médico-Legal Aspect of Traumatism Bucco-Dental Injuries in Yaounde-Cameroon. Int J 

Dent Oral Care. 2021;1:1-7 

01 

 

Review Article 2022: Volume 1, Issue 1 

Coalesce Research Group 
 

 

International Journal of Dentistry and Oral Care 
 

 

 
 

 

Systemic Effect of Sodium Fluoride on Male Albino Rats Soft 

Tissues 

Naser A ElSawy* 
Department of Anatomy and Embryology, Faculty of Medicine, Zagazig University, Egypt 

Received Date: 1-9-2021 Published Date: 11-04-2022 

 

Abstract 

This review showed that the cerebellum of sodium fluoride 

treated animals exhibited degenerative changes especially in 

Purkinje cell layer, while the molecular and granular layers 

were less affected Ultra-structurally, increased the nuclear 

membrane irregularity, dilated rough endoplasmic reticulum 

and vacuolated mitochondria of Purkinje cells were observed 
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Abbrevations 

AAT: Aspartate aminotransferase, AChE: Acetylcholine, 

ALT: Alanine transaminase, ATP: Adenosin Tri phosphate, 

Ca++: Calcium, CPK: Creatine phospho kinase, DA : Dopamine, 

GFAP: Glial fibrillary acidic protein, GST: Glutathione S-

transferases, H&E: Hematoxylin and Eosin, K+: Potassium, 

LDH: Lactate dehydrogenase, Mg++: Magnesium, NA: 

noradrenaline, Na+: Sodium,  NaF:  sodium  fluoride, RER: 

Rough endoplasmic reticulum, SDH: Succinate dehydrogenase, 

TB: Toluidine blue, XOD: Xanthine oxidase, 5-HT: 5-

hydroxytryptamine receptors 

Introduction 

Fluoride is a chemical element which is widely distributed in 

the environment. It is a natural component of the earth's crest 

and occurs in varying concentration in rocks, soil, water and 

air. It is present in several chemical forms either organic or 

inorganic, one of the commonest inorganic fluorides is 

sodium fluoride (NaF) [1]. The main source of fluoride is 

tap water [2]. Other sources were food and drugs. Food 

containing fluoride included sea food and bony meals, 

fluoride concentrates in bones of most mammals Also dark 

green vegetables as the tea plant accumulate fluoride from 

soil and water [3]. Drugs which contains fluoride were mainly 

dental gels, tooth pastes and mouth rinses[4]. Cooking in 

Teflon lined cookware also increase the concentration of 

fluoride in our daily foods prepared inside them [5]. Excess 

fluoride intake causes fluorosis which is a progressive 

degenerative disorder known by clinical manifestations in 

bones and teeth [6]. 

Aim of our study is collect Data about effect of NaF on 

cerebellum as apart of central nerves system. 

Literature Review 

General Information of Sodium Fluoride 

It is soluble in water. It is noncombustible. It is corrosive to 

aluminum. It is used as an insecticide. It is also used to 

fluorinate water supplies, as a wood preservative, in cleaning 

compounds, manufacture of glass, and for many other uses [7]. 

Sodium Fluoride Toxicity 

Fluorosis has become an endemic problem worldwide. Toxic 

effects of high fluoride intake are observed  in  soft  tissue such 

as liver, kidney, cerebrum and  cerebellum  [8]. Long term 

intake of high levels of fluoride in human causes neurological 

complications such as paralysis of limbs, vertigo, and spasticity 

in extremities and impaired mental acuity [9]. 
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Figure 9: A photomicrograph of adult  male rat  cerebellar  cortex exposed 

to 10 mg/kg NaF once daily for three months showed  Purkinje cells with 

absence of Nissels granules. The surrounding neuropil is vacuolated and 

many neuroglial cells (→) accumulate  around  Purkinje cells. H&E x 1000. 

Also another study [23] reported that exposure to high 

dose of fluoride 25.57 (mg/kg) for 30 and 60 days, there was 

various degrees of reduction and pyknosis in the Nissel's 

granules of Purkinje cells [Figure 10]. 
 

Figure 10: A photomicrograph of rat cerebellar cortex exposed to 25.57 

(mg/kg) 20-day-old of fluoride showed various degrees of pathology in 

the Nissl substance and the dendrites were elongated or absent. In some 

neurons spheroid bodies were present in the neuroplasm. 

Saad El-Dien and others observed features of 

neurodegeneration  in  cerebellum  of  rats  after  12  mg/  

Kg fluoride for two months treatment. The Purkinje cells 

appeared shrunken, deeply stained, with hardly identified 

nuclei [37] [Figure 11 and 12]. 
 

Figure 11: A photomicrograph of the rat cerebellar cortex exposed to 

12mg/Kg fluoride for two months showed; multilayer disposition of 

Purkinje cells (P) with darkly stained cytoplasm and hardly identified 

nuclei, irregular outline of Bergmann astrocytes nuclei (A) and dilated 

blood capillaries (Bc). Toluidine Blue(x 1,000). 

 

 

 

 

 

 

Figure 12: An electron micrograph of rat cerebellar cortex exposed to 

fluoride 12mg/Kg body weight for two months, showed marked 

indentation of the nuclear membrane (arrow), dilated perinuclear and 

rough endoplasmic reticulum cisternae (R) and multiple lysosomes in 

Purkinje cell. 

 

Discussion 

Sodium Fluoride Toxicity in Reproductive System 

On applying the Tukey post-hoc test between them, he 

observed that there was a significant decrease in the sperm 

count while the other parameters showed a non-significant 

decrease [10]. 

Sodium Fluoride Toxicity in Digestive and Urinary 
Systems 

Khadar and Jayantha shown cellular disarray, congestion, 

cellular degeneration, and cellular vacuoles in digestive and 

urinary organs of mice exposed to 5  mg/L/kg  NaF  for  15 

days [20]. 

Sodium Fluoride Toxicity in Spinal Cord 

The neurons showed positive immune reaction to caspase-3 

which was indicated by  dark  brown  staining  of  the 

cytoplasm and nuclei of these neurons, In Glial fibrillary acidic 

protein (GFAP)  stained  sections  the  neuropil  showed a 

significant increase in the size of astrocytes (p<0.01). In 

Electron microscopy showed nerve cells with irregular nuclei 

and condensation of chromatin inside the nucleus. The 

cytoplasm contained swollen vacuolated mitochondria with 

destructed cristae. The rough endoplasmic reticulum was 

dilated taking a globular shape. Also, some areas of vacuolation 

could be detected inside the cytoplasm [17,18]. 

Sodium Fluoride Toxicity on Locomotor Behavior and 
Memory 

Multiple studies observed that chronic NaF intoxication can 

lead to memory impairment in some memory tasks, increases 

noradrenaline (NA) and serotonin 5-hydroxytryptamine 

receptors (5-HT) in the striatum, hippocampus and 

neocortex. Dopamine (DA) increase was restricted to the 

striatum. Short-term NaF withdrawal did not reverse these 

NaF-induced changes, and both NaF treatments led to a mild 

fluorosis in rat incisors. No treatment effect was seen in body 

weight or fluid/water consumption. These results indicate 

that NaF induces memory impairment that outlasts short 
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