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The Eleventh Conference of the International Society for 
Fluoride Research will take place in Dresden, G.D.R. at the 
Kulturpalast April 8 - 10, 1981. The program, one of the 
most comprehensive of all previous meetings, will be divided 
under the following headings: I. Human Endemic and Industrial 
Fluorosis, 11. Animal Fluorosis and Experimental Fluorosis, 
111. Fluoride Therapy, IV. Fluorides and the Environment. 

For details regarding the program and accommodations 
kindly contact Dr. Sc. Med. J. Franke, Orthopaedic Clinic 
Martin Luther University, Johann-Andreas-Segner-Strasse 12, 
402 Ealle (Saale) G.D.R. 

Those planning to attend the conference from the U.S.A. 
must apply in advance for a visa from the C.D.R. embassy at 
1717 Xassachusetts Ave.. N.W. Washington, D.C. 20036. 

MANUSCRIPTS for publication should be submitted in English, double-spaced with generous 
margins. References should be arranged according to the order in which they are cited in the 
text, and written as follows: Author, title, journal, volume, pagar and year. Each paper must 
contain a summary of not more than 12 lines. 
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1 2  Cze rwinsk i ,  e t  a l .  

Coulomb e x c i t a t i o n  method. D i f f e r e n c e s  o f  30% were o b t a i n e d .  The de- 
t a i l e d  r e s u l t s  of  measurement by t h i s  method t o g e t h e r  w i t h  a d e s c r i p t i o n  
w i l l  b e  t h e  s u b j e c t  o f  a s e p a r a t e  pape r .  

D i s c u s s i o n  

The f l u o r i d e  c o n t e n t  found i n  f u l l  t h i c k n e s s  samples  f rom t h e  i l i a c  
crest  i n  nonexposed s u b j e c t s  i s  i n  agreement  w i t h  She lman ' s  r e p o r t  on 
t h e  same a g e  group ( 6). 

Our i n v e s t i g a t i o n s  show t h a t  t h e  f l u o r i d e  l eve l  i n  f u l l  t h i c k n e s s  
samples  i s  h i g h e r  t h a n  t h a t  i n  t h e  c o r t e x  a l o n e .  It  i s  known t h a t  the 
d i s t r i b u t i o n  o f  f l u o r i d e  i n  v a r i o u s  p a r t s  of  t h e  s k e l e t o n  i s  unequa l ,  
b u t  t h e  d a t a  r e f e r  r a t h e r  to  i n d i v i d u a l s  cha rged  w i t h  a n  e x c e s s i v e  sup- 
p l y  of  f l u o r i d e  ( 7 . 8 ,  9,lO ).  Both Gardner  (11) and Weidmann ( 1 2  ) 
found a h i g h e r  f l u o r i d e  c o n t e n t  i n  t h e  c a n c e l l o u s  metaph sis t h a n  i n  
t h e  c o r t i c a l  d i a p h y s i s .  Wallace-Durbin ( 8 ) ,  u s i n g  Fli, o b s e r v e d  a 
s e q u e n t i a l  d e c r e a s e  i n  t h e  f l u o r i d e  c o n c e n t r a t i o n s  i n  t h e  m a n d i b l e s . t h e  
e p i p h y s e s  and t h e  metaphyses .  I n  s t u d i e s  on c a d a v e r s ,  Weatherell ( 9 ,  
1 3  ) obse rved  a similar d e c r e a s e  i n  t h e  f l u o r i d e  c o n c e n t r a t i o n  i n  t h e  
d i r e c t i o n :  r i b  - cance l lum,  r i b  - compacta ,  m e t a p h y s i s  - c a n c e l l u m ,  d i a -  
. p h y s i s  - compacta.  The r a t i o  o f  t h e  f l u o r i d e  c o n t e n t  i n  t h e  c a n c e l l o u s  
a n d , c o r t i c a l  bone o f  t h e  r i b  i s  e s t i m a t e d  as 1 . 5  - 3.5,  as i s  t h e  can- 
c e l l o u s  and c o r t i c a l  bone of  t h e  me taphys i s  (9 .13.14 ) .  This r a t i o  i s  
p robab ly  t h e  same f o r  t h e  c o r t e x  o f  t h e  c a n c e l l o u s  bone of  t h e  i l i u m ,  
b u t  w e  have n o t  found any  r e l e v a n t  d a t a  i n  t h e  a v a i l a b l e  l i t e r a t u r e .  
The r e l a t i o n  of 1 .23  which w e  found between t h e  f l u o r i d e  c o n t e n t  i n  f u l l  
t h i c k n e s s  samples  and t h e  c o r t e x  i t s e l f  are i n  approx ima te  ag reemen t  
w i t h  t h e  f a c t o r s  j u s t  g i v e n .  

A markedly l a r g e r  d e p o s i t  of  f l u o r i d e  i n  t h e  c a n c e l l o u s  bone w a s  no ted  
by P e r k i n s o n  ( 1 5 )  i n  h i s t o l o g i c a l  a u t o r a d i o g r a m s  when u s i n g  F18. 
l a r g e r  d e p o s i t  o f  f l u o r i d e  i n  t h e  c a n c e l l o u s  bone r e s u l t s  from t h e  b e t t e r  
b lood  s u p p l y  i n  c a n c e l l o u s  t h a n  i n  cor t ica l  bone. S i m i l a r  d i f f e r e n c e s  
have been obse rved  i n  f l u o r i d e  d e p o s i t s  i n  t h e  l o n g  and f l a t  bones  (16). 

The 

The d i f f e r e n c e s  i n  f l u o r i d e  c o n t e n t  which w e  have  found i n  two ad- 
jacent areas o€ the c o r t e x  c o n f i r m  the o b s e r v a t i o n  of  t h e  u n e q u a l  d i s -  
t r i b u t i o n  o f  f l u o r i d e  i n  t h e  bony t i s s u e .  These d i f f e r e n c e s  a p p e a r e d  
p a r t i c u l a r l y  marked when measurements  were made by  t h e  Coulomb e x c i t a -  
t i o n  method, which d e t e r m i n e s  t h e  f l u o r i d e  c o n t e n t  s o l e l y  i n  t h e 2  s u p e r -  
f i c i a l  l a y e r  of  a specimen a few mic rons  i n  t h i c k n e s s  and 0.5 c m  i n  ar- 
ea. The f l u o r i d e  c o n t e n t  i n  two a d j a c e n t  areas v a r i e d  much less a f t e r  
t h e  samples  were ashed .  Hence t h e  l o c a l  s t r u c t u r e  o f  t h e  c o r t e x ,  which 
i s  more homogeneous a f t e r  a s h i n g ,  may have  a d e c i d e d  i n f l u e n c e  on t h e  
r e s u l t s  of  measurement.  

Conc lus ions  

The f l u o r i d e  c o n t e n t  i n  f u l l  t h i c k n e s s  samples  f rom t h e  i l i a c  crest 
i n  s u b j e c t s  n o t  exposed t o  f l u o r i d e  c o n t a m i n a t i o n ,  i s  more t h a n  1 . 2 3  
t i m e s  as h i g h  as  t h a t  i n  t h e  c o r t e x .  Adjac'ent areas o f  t h e  c o r t e x  may 















F- Effect on Bone Mineral 19 

view of the fact that the age groups 16-20 years from Karl-Marx-Stadt were 
the only ones who showed a significantly increased index. 

For the decreased values at higher ages, especially among men 31-50 
years of age in Karl-Marx-Stadt, we have no explanation. Nutritional hab- 
its and occupation (brain or heavy work) may influence the bone mineral 
content. In the framework of such an extensive experiment no precise con- 
clusion for these problems was possible. 

In the literature likewise the results obtained to date have not been 
unequivocal. 

Whereas Iskrant (21) observed a significant decrease in the number of 
fatal accidents from falls in old people in areas where water contains flu- 
oride naturally, no such effect was encountered from artificial fluorida- 
tion of drinking water. After 20 years of fluoridation of drinking water, 
Korns (22)  too, found no differences in the frequency of osteoporosis and 
fractures in comparison with those in a nonfluoridated town. Alffram et 
al. (17) observed no change in the rate of fractures of the neck of the 
femur at 0.8 to 1.2 ppm in drinking water compared to lower levels of flu- 
oride in water. 
din ( 2 3 )  found no differences at autopsy in bone volume of the iliac crest 
in comparison with that in persons without fluoride in drinking water. No 
change in the lumbar spine other than a decrease in osteoporosis of the 
cervical spine and of the hands was found by Ansell and Lawrence ( 2 4 )  af- 
ter five years of fluoridation. 

Even at 2-3 ppm fluoride in drinking water naturally, Nor- 

Our investigation can be compared with those of Sluys Veer et a1.(25) 
who determined the mineral content of the radius in residents of two Dutch 
towns by 125J-photon absorptiometry, the same method that we used: Tiel 
(21,900 inhabitants) had been artificially fluoridated at 1 ppm since 1953 
and in Culemborg (15,600) drinking water contained 0.01 ppm fluoride. 
They compared five hundred subjects from Culemborg (nonfluoridated) with 
518 from Tiel (fluoridated) between 25 and 7A years. The mineral content 
in all age groups in the fluoridated town had increased. The differences, 
however, were only significant when all men and women were considered to- 
gether. Using the same examination method, Donath et al. ( 2 8 ,  failed to 
find any differences between 400 residents of a Swiss village, where natu- 
ral fluoride content in the drinking water was 10 ppm compared vith 3000 
residents of low fluoride Geneva. 

Obviously the fluoride content of 1 ppm in drinking water, considered 
optimal for caries prophylaxis, is not sufficient to exert a positive in- 
fluence on bone metabolism. According to our results an increase in bone 
mass occurred only in persons who had been drinking fluoridated water 
since birth. For proof of this thesis, however, another 10-20 years will 
be required. 
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BORON AS ANTIDOTE TO FLUORIDE: EFFECT ON BONES 
AND CLAWS IN SUBACUTE INTOXICATION OF RABBITS 

by 

J. Elsair. R. Merad, R. Denine, M. Azzouz, K. Khelfat, 
M. Hamrour, B. Alamir, S. Benali and M. Reggabi 

Algiers, Algeria 

SUMMARY: Rabbits were "subacutely" intoxicated by 
administration of 30 mg/kg/day of fluoride for 3 
months followed by 15 mglkglday for a subsequent 3 
months (F). Boron was given alone (B) as preven- 
tive and simultaneously with fluoride prophylac- 
tically (F + Bp), as well as therapeutically name- 
ly midway during the experimental period (F + Bpc) 
while fluoride was being administered and after it 
was discontinued (Bc compared with fluoride inter- 
ruption F;), at a constant FIB ratio. All groups 
were compared to normal controls. 

From the Laboratories of Physiology, Toxicology and Galenic Pharmacy, 
Medical Institute, Algiers, Algeria. 
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F- Absorption in Plants 31 

also induces fundamental differences in the absorption mechanism of flu- 
or ide. 

Material and Method 

I. Vegetable Material: Source and Preparation: Two leguminous fod- 
der-plants were used for the study: the yellow lupin (Lupinus luteus L.) 
a calcifuge species and the calcicole horse-bean (Vicia faba var.minor). 

Of the two plants, two types of tissues, namely foliar and root tis- 
sues were investigated simultaneously. 
absorption sites for fluoride at the time of atmospheric pollution, where- 
as the calcicole-calcifuge selectivity takes place at root-level. 

The leaves are the preferential 

a) Preparation of the Excised Roots: After germination in distilled 
water, the seeds were planted in constantly aired trays; the environment 
of the culture contained a very dilute inorganic solution with the fol- 
lowing composition: 

0.1 mM/1 of Ca(N03)2, 0.1 mM/1 of MgS04 and 0.1 mM/1 of KH2P04 

Twenty-four hours before the experiment, this solution was replaced 
by distilled water at which time the roots had weak inorganic reserves. 
At the time of the experiments, namely eight or nine days after replant- 
ing, the roots were excised at collar-level, washed in distilled water, 
dried between two sheets of filter paper, and immersed in the fluoride 
solutions. Each sample consisted in about five roots. 

b) Preparation of the Foliar Discs: The plants had been cultivated 
in the constantly aired U O P  environment. For the experiment, i.e. fif- 
teen to twenty days after replanting, discs of 4 mm diameter were cut out 
trenchant-style from the adult leaves. The cuts were made between the 
principal veins. 
ween two sheets of filter paper, and soaked in the fluoride solutions. 
Each sample was made up of about one hundred foliar discs. 

These discs were rinsed in distilled water, dried bet- 

11. Experimental Techniques: For the fluoride solutions we used 
NaF and each one had a volume of one liter so that the concentration of 
the surroundings did not vary during the course of the experiment. The 
temperature of the solutions was maintained at 26OC and the pH adjusted 
to 6. For the excised roots, the solutions were constantly aired during 
absorption. At the end of the experiment, the plant material was quickly 
taken out of the solution, rinsed in distilled water and dried between 
two sheets of filter paper. 

111. Analytical Techniques: The plant material was dried in a dry- 
ing cupboard at 7OoC for three days after which it was finely ground. 
The fluoride concentration was obtained by using about 80 mg of the homo- 
geneous powder. For fluoride analysis, the method of Levaggi et a1.(19) 
was used. 
oxygen flask is followed by a measurement of the fluoride which has been 
obtained and taken from an absorbing solution by means of a specific e- 
lectrode. The results are given in pg of fluoride per gram of dry mate- 
rial (ppm). 

By this method the mineralization of the samples in a SchGniger 
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