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209 Diouris, e t  al. 

Chang and Thompson (7 )  repor ted  re ta rda t ion  of growth by slow- 
Fluoride reduces the  amount of free ing cellular division and expansion. 

and bound ribosomes (8) and is liable t o  impair t he  synthesis of ribo- 
somes by causing a n  accumulation of ATP (9).  Yang and Miller (10) ob- 
served t h a t  fluoride increases aminoacids and organic acids. Fluoride 
a l so  a f f e c t s  uptake of Oxygen. A t  high b u t  still sublethal concentra- 
tions, fluoride inhibits resp i ra t ion  (11) whereas lower concentrations 
a t  a magnitude of 1 t o  2pg/m3 s t imu la t e  respiration (12-13). These 
changes have not been a t t r i b u t e d  t o  any specific enzyme. 

Several s tud ies  have a l so  underlined the  possibility of a rela- 
tionship of t h e  t i s sue  conten t  of calcium t o  sensit ivity t o  fluoride. 
Pack (14) showed, in 1966, t h a t  fluoride-induced damage t o  toma to  
leaves is more  pronounced in a low calcium environment than where cal- 
cium levels a r e  adequate. Ramagopal and collaborators (15) concluded 
t h a t  t he  symptoms caused by fluoride a r e  analogous t o  those induced by 
calcium deficiency and suggested t h a t  th i s  action is due t o  an insoluble 
complex wi th  calcium. Bligny (16) showed, in leaves containing calcium, 
t h a t  the  acropetic migration slows down a s  the  re ten t ion  of fluoride a- 
long t h e  lamina increases. 

Our present purpose is t o  define the  mode of action of fluoride 
towards t h e  permeability of phosphates and in particular, the  in t e r f e r -  
ence of fluoride with the  calcium ion. By studying pota to  tubers  we 
have been able t o  demonst ra te  t h a t  p re t r ea tmen t  with alkaline f luor -  
ides increases absorption of phosphate only a f t e r  an  aging period in a 
solution containing calcium (17).  Nevertheless, aging of po ta to  tuber 
disks provokes metabolic changes including increases in the i r  absorption 
capacity (18,19), t he i r  r e sp i r a to ry  ac t iv i ty  (20,21) and the  synthesis 
of proteins and nucleic acids (22,23) and of phospholipids (24,25). 

Under these  conditions, t h e  question a r i ses  whether o r  no t  
the  increase in absorption of phosphate a f t e r  t r ea tmen t  with sodium 
fluoride is d i rec t ly  re la ted  t o  the  metabolic changes produced by t h e  
aging process. We investigated th i s  problem in t he  following experi- 
ments. 

Material  and Methods 

A11 experiments were conducted with thin disks of potatoes c u t  
f r o m  a l a rge  tuber,  1 mm in thickness and of constant diameter (10 mm). 
The pota to  tubers  (Solanum tuberosum, Var. Bintje) were obtained f r o m  
the  s t a t ion  INRA a t  Ploudaniel (Finist'ere). 
dark, in a cold room a t  4' C. 

They were s tored  in the  

Experimental  Technique The action of sodium fluoride was 
studied e i the r  on f resh ly  c u t  tuber disks carefully f reed  f rom cell  de- 
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