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J. Appleton 

the failure of matrix mineralisation is clearly related to 
the concentration of sodium fluoride in the diet but the 
mechanism of this response is uncertain. It is possible 
that matrix synthesis and secretion is modified, thereby, 
preventing apatite nucleation and the growth of calco
spherites. For example, it has been shown that dentine 
proteoglycan synthesis is modified by fluoride (Embery 
and Smalley, 1980) and proteoglycans are thought to 
play an important part in the nucleation of mineral 
(Goldberg and Takagi, 1993; Goldberg et al., 1993). 
Furthermore, our own work has shown that acute expo
sure to sodium fluoride in rats disturbs the normal calci
um distribution in odontoblasts during dentinogenesis as 
demonstrated by potassium pyroantimonate staining 
(Appleton, 1988). 

The overall development of the teeth in the animals 
on the highest fluoride diet is retarded, suggesting that 
the growth and replacement of the dentine tissues is 
slower than in the control animals, i.e., considerably 
less than 2 mm week (Yaeger, 1966). The fact that den
tine appears normal beneath the enamel dentine junction 
and the cementum-dentine junction suggest, therefore, 
that this dentine probably formed at the beginning of the 
experiment and was not immediately effected by the so
dium fluoride in the diet. The first effects are seen as 
bands of interglobular dentine continuous throughout the 
circumference of the tooth in the pattern as incremental 
lines. Internal to this, striations are seen particularly 
lingually and are probably enhanced because the calco
spherites are small and in a more linear pattern in this 
area (Mishima et al., 1988, 1991). It is possible, there
fore, that the dentine becomes more resistant to the ef
fects of the fluoride as evidenced by the striations. In
deed, with the lower dose of fluoride (0.05 % ), striations 
are the predominant feature and are only present in the 
circumpulpal dentine suggesting that the fluoride diet 
took some time to produce this effect. It seems unlikely 
that there is any substantive reparative process similar to 
that seen after acute exposure to fluoride or strontium 
(Yaeger, 1966). 
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Discussion with Reviewers 

D.H. Pashley: What is the effects of high levels of 
plasma fluoride on calcium transport in odontoblasts of 
the developing rat incisor? 
Reviewer V: Please relate the appearance of striations 
to the influence of fluoride upon the secretory function 
of the odontoblast. 
Author: Following acute exposure to sodium fluoride 
by injection we investigated the distribution of ionic 
calcium as indicated by the potassium pyroantimonate 

· method (Appleton, 1988). There was a markedly altered 
and diffuse distribution of Ca-pyroantimonate precipitate 
when compared with the controls, suggesting that fluo
ride affects the membrane enzyme systems which main
tain concentration gradients between the odontoblast and 
the extracellular matrix. This effect will be cyclical 
since there is no homeostatic regulation of plasma fluo
ride, and this may be a factor in the production of stria
tions. 


