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BOX No. Y S U B J E C T :  ADDroval f o r  c l i n i c a l  t racer  s t u d y  

Pe rmis s ion  i s  r e q u e s t e d  t o  perform a n  a d d i t i o n  t o  t h e  s t u d y  on 
o s t e o p o r o s i s  d e s c r i b e d  i n  memo of Februa ry  3 ,  1967 a n d ' i n  H-64 p r o t o c o l . -  

The g e n e r a l  p r o t o c o l  w i l l  be e x a c t l y  as d e s c r i b e d  w i t h  t h e  e x c e p t i o n  
t h a t  sodium f l u o r i d e  w i l l  be f e d  i n  p l a c e  of C a  supplements .  

A number of s t u d i e s  have i n d i c a t e d  t h a t  f l u o r i d e  a t  a p p r o p r i a t e  
levels  h a s  a b e n e f i c i a l  e f f e c t  on t h e  calcium metabol ism of  o s t e o p o r o t i c  
p a t i e n t s .  
of bone. The o v e r a l l  r e s u l t s  s u g g e s t  t h a t  F h a s  a profound e f f e c t  on 
c a l c i u m  b a l a n c e  m a n i f e s t e d  by a d e c r e a s e d  r a t e  o f  u r i n a r y  C a  e x c r e t i o n .  
The o b j e c t  o f  t h i s  s t u d y  i s  t o  q u a n t i f y  t h e  u n d e r l y i n g  k i n e t i c  e f f e c t  of  
F i n  o s t e o p o r o t i c  p a t i e n t s  and t o  measure s u b t l e  b e n e f i c i a l  changes.  

R e l a t i v e l y  low doses  o f  f l u o r i d e  a c t  t o  d e p r e s s  t h e  r e s o r p t i o n  

Sodium f l u o r i d e  a d m i n i s t e r e d  o r a l l y  i n  d i v i d e d  doses  of  60 mglday of  
F f o r  14 weeks w a s  shown t o  have no untoward e f f e c t s  (2) .  Black,  K l e i n e r  
and Bolker a l s o  found no ev idence  of t o x i c i t y  i n  60 human s u b j e c t s  t r e a t e d  
f o r  as long  as 6 months w i t h  a n  ave rage  d a i l y  dose of 320 mg NaF 
(2.4 mg F/kg/day)  f o r  a '60-kg s u b j e c t  (4 ) .  
of  n o n s k e l e t a l  e f f e c t  ( chemica l ,  c l i n i c a l  o r  r o e n t g e n o g r a p h i c )  a t  
1 mg F/kg/day.  
T h i s  w a s  a m e l i o r a t e d  by measures which r educe  g a s t r i c  a c i d i t y  and by t h e  
u s e  of e n t e r i c  c o a t e d  t a b l e s .  There was p a i n  i n  j o i n t s  obse rved  i n  t h r e e  
p a t i e n t s  which c o u l d  be a s c r i b e d  t o  t h e  e x a c e r b a t i o n  of e x i s t i n g  degener-  
a t i v e  a r t h r i t i s  symptoms by t h e  NaF, bu t  t h i s  i s  n o t  c lear .  There were 
no  o t h e r  symptoms and no b iochemica l  ev idence  of  t o x i c  e f f ec t s  i n  any  
p a t i e n t s .  Very h i g h  l e v e l s  of f l u o r i d e  i n  man c a n  l e a d  t o  f l u o r o s i s  w i t h  
e x c e s s i v e  bone f o r m a t i o n  ( 6 , 7 ) .  Leve l s  of  4000-5000 ppm i n  bone have 
been shown t o  have d e l e t e r i o u s  e f f e c t s  on bone ( 6 ) .  The t o x i c i t y  of F i s  
l a r g e l y  a f u n c t i o n  of a h i g h  dose  r a t e  and a n  ex tended  d u r a t i o n  of  t h e  i n -  
t a k e  of  from 5-20 y e a r s  (6) .  

R ich  (3) r e p o r t e d  no  ev idence  

I n  one p a t i e n t  e p i g a s t r i c  p a i n  w a s  i n i t i a l l y  o b s e r w d .  

The p r o p o s a l  f o r  t h e  p r e s e n t  s t u d y  i s  t o  a d m i n i s t e r  NaF t o  8 o s t e o -  
p o r o t i c  p a t i e n t s  a t  t h e  dose d e s c r i b e d  b R i c h ,  60 mg/day f o r  6 weeks 
m a x i m u m .  The t racer  k i n e t i c  s t u d y  w i t h  z 7 C a  w i l l  be performed b e f o r e  and 
a f t e r  t h e  F f e e d i n g .  

Fo l lowing  t h i s  s t u d y  and pending s u c c e s s f u l  r e s u l t s ,  t h e  combined 
e f f ec t s  o f  NaF and C a  s u p p l e m e n t a t i o n  w i l l  be s t u d i e d  on a group of  o s t e o -  
p o r o t i c  p a t i e n t s .  The r e s u l t s  of t h e  h i g h  Ca d i e t  s t u d y  i n d i c a t e s  a 
f i c i a l  e f f e c t  i n  terms of  Ca d e p o s i t e d  i n  bone. The mechanism of F 
a p p e a r s  t o  d i f f e r  from t h a t  of  C a  s u p p l e m e n t a t i o n ,  and t h e r e f o r e  t h e  
e f f e c t s  of t h e  combined t r e a t m e n t  shou ld  be a d d i t i v e .  
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Dr .  S. H. Cohn FROM : 

SUBJECT: Approval f o r  c l i n i c a l  t r a c e r  study 

We would l i k e  t o  perform fu r the r  c l inical .  s tud ies  as described i n  
c l i n i c a l  isotope request  H-64 which permits the use of 47Ca i n  t r a c e r  
amounts. Since there  have been several  modifications i n  t h e  o r i g i n a l  
protocol ,  we would appreciate  your review. 

The o ther  i nves t iga to r s  involved i n  the  present  study include 
Dr. H. L. Atkins and Dr. J. S. Robertson. 

' "he general  protocol  i s  the same except t h a t  two t r a c e r  doses of 
47Ca (20 pc) w i l l  be administered t o  each p a t i e n t  one month apa r t ,  and 

'each p a t i e n t  w i l l  rece,ive supplemented d i e t s  of C a  gluconate (2.5 g/d) 
during t h i s  i n t e r v a l .  A compartmental ana lys i s  involving the  use of 
t h e  computer i s  used f o r  the  determination of t he  various parameters 
of s k e l e t a l  metabolism, as described i n  Cohn, S. H. -- e t  al., "Formula- 
t i o n  and t e s t i n g  of a compartmental model f o r  C a  metabolism i n  man," 
Radiation Res. - 26: 319, 1965. 

I n  the  s p e c i f i c  study planned, the therapeut ic  e f f e c t s  of a high 
C a  d i e t  on p a t i e n t s  with sen i l e  osteoporosis w i l l  be evaluated c l i n i -  
ca l ly ,  radiographical ly ,  by bone dens i ty  measurements, hydroxyproli e 
excret ion,  whole-body counting measurements, and by the  use of the  '7Ca 
k i n e t i c  study described. 

O u r  hypothesis s t a t e s  t h a t  the  bas i c  defec t  i n  s en i l e  osteoporosis ,  
i .e .  , l o s s  of bone mass, results from an increased bone resorp t ion  r a t e  
with the  accre t ion  r a t e  i n t o  bone remaining normal. 
therefore ,  should a c t  t o  diminish the  bone resorpt ion rate without 
a f f e c t i n g  the  acc re t ion  r a t e  leading t o  a n  increased bone mass o r  
densi ty  and a diminution of the osteoporosis.  

The high C a  d i e t ,  

1 '  

To accomplish these  object ives ,  8 pa t i en t s ,  60-70 years  old,  with 
advanced sen i l e  osteoporosis  w i l l  be selected from the  Suffolk Infirmary 
(under the  same arrangement s e t  up by Dr. Jesseph three years  ago). 

standard 
BNL d i e t  (0.8 g/day)of C a ,  x) pc of 47Ca w i l l  be administered and the  
above k i n e t i c  study w i l l  be car r ied  ou t  over a 10-day period. 

After the p a t i e n t  undergoes a period of equ i l ib ra t ion  on t h e  
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Cl in ica l  isoto2e Cominittee - 2- Februjry 3, 1967 

Once the  base l i n e  f o r  t he  various p a r m e t e r s  of Ca metabolism i s  
establ ished f o r  each p a t i e n t  they will be placed on a C a  gluconate 
supplemented d i e t  (2.5 g/dayj f o r  20 days. A t  the end of t h i s  time 
the  p a t i e n t s  w i l l  r e c e i v e . a  second t r a c e r  i n j ec t ion  of 47Ca (X, pc) 
and the  k i n e t i c  study w i l l  be repeated for  a 10-day period. 

The a l t e r a t i o n  i n  the  values of the  parameters of s k e l e t a l  metabo- 
l i s m ,  compartment s i z e s  and intercompartmental f luxes r e s u l t i n g  from 
,the high C a  d i e t  should t e s t  the above hypothesis. 
'Ca d i e t  the balance between bone resorpt ion and accre t ion  should be 
sh i f t ed  to one more c lose ly  resembling non-osteoporotic p a t i e n t s - o f  t he  
same age. Presumably t h i s  study would provide a more sens i t i ve  t e s t  of 
t he  value of a high Ca d i e t  i n  the  treatment of osteoporosis than can 
be obtained by balance s tud ie s  'or radiography alone. 

Following the  high 


