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［総説 2］ 

虫歯予防フッ素はフッ化水素 – 2 
̶!第 34回国際フッ素学会（中国貴陽医科大学）での発表 ̶ 

成田 憲一 
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Summary 

The harmful effect on the human body by hydrogen fluoride following the use of  
sodium fluoride in dental caries prevention 

Kenji Akiniwab,, Kenichi Naritac, 
It is well known that sodium fluoride (NaF) of the prophylactic use easily changes into molecular 

hydrogen fluoride (HF) under acid condition. HF is the most toxic fluoride among fluorine compounds 
according to the classification by Roholm (1937), Kono (1994). 

Changing positions from NaF to HF in the oral sites with rich dental plaque and high acidity are carious 
lesions and tooth necks, cervical part of dental implants, oro-pharyngal membrane which is close to falling 
dental plaque, etc. 

Swallowed NaF also changes to HF in the stomach, that is, ionized fluoride reacts with gastric juice to 
form HF and passes through the stomach wall to diffuse to the whole body with remarkable high speed 
which is quite different from the usual absorption of fluoride (Gutknechit et al 1981). The ratio of the 
concentrations in serum HF to F－reaches the dynamic equilibrium depending on the acidity of tissue, 
where occurring HF is to permeate the biomembrane . 

The currently accepted theory on fluoride absorption is that inorganic fluoride in the form of the 
undissociated molecule, hydrofluoric acid (HF), is absorbed by rapid passive diffusion along the entire 
gastrointestinal tract, without any apparent active transport mechanisms being involved (Singer and 
Ophaug, 1982; Barbakow, 1983; Whitford and Pashley, 1984). 

HF concentrate via stomach-artery route was proposed by Takahashi (1996), that is salivary fluoride is 
formed from high-level of serum fluoride, and then results in forming HF in the stomach after swallowing 
the saliva. A vicious circle continues in this way. Consequently, the serum fluoride concentration would 
increase several times higher than the normal level.  

We calculated the absorption speed of the HF, which is approximately 3 million-fold higher compared 
to that of ionized F－(Narita 2017), which may suggest the extension to the developing brain and the fetus. 
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