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1 • INTRODUCTION

The work r e p o r te d  in  p re v io u s  P ro g re s s  R e p o r ts . (1 ^ 2 y 3 ^ 4 )  can  be surc- 
m arized  and grouped as  fo l lo w s :

(1) S tudy on d i s c r i m i n a t i o n  f a c t o r s  and s k e l e t a l  tu rn o v e r  • S tro n t iu m  
t o  ca lc iu m  d i s c r i m i n a t í o n  f a c t o r s  and s k e l e t a l  tu rn o v e r  r a t e s  were e s t im a te d  f o r  
th e  f i r s t  two y e a r s  of l i f e .  The tu rn o v e r  r a t e ,  d e r iv e d  from s t r o n t iu m  s p e c i f i c  
a c t i v i t y  m easurem en ts , appea red  t o  be h ig h  i n  th e  f i r s t  monf.hs of l i f e  (77o p e r  
month) and th e n  t o  slow  down p r o g r e s s iv e ly  t o  a v a lu é  o f  ab c u t  l«57o p e r  month i n  
th e  second y e a r . D is c r im in a t ío n  f a c t o r s  ( d i e t  -*bone) ranged  from abou t 0.7 i n  th e  
v e ry  young i n f a n t s  t o  abou t 0.3 i n  th e  second yes.r o f  l i f e .  A lthough some m easure-  
ments were a t  th e  tim e a v a i l a b l e  on o ld e r  age g ro u p s ,  th e  d a t a  were non sy s te n ía t ic  
and i n s u f f i c i e n t  t o  a l lc w  any e s t i m a t io n  of discrlisiít&fcion or tu rn o v e r  param et.ers -

(2) A ssessm ent of r e p r e s e n t a t i v e  S tro n tiu ;n -9 0  l s v e l s .  The v a l c e s  fo r  
d i e t s  r e p o r t e d  p r e v io u s ly  r e f e r  t o  la rg e  a r e a s  i n  A rg e n t in a  (Buenos A ire s  P rov -  
in c e  and th e  L i t o r a l  a r e a )  and a re  r e a s o n a b ly  r e p r e s e n t a t i v e .  V alúes  up t o  1965 
were in c lu d e d  b u t  d id  n o t  cover  d i e t s  of o ld e r  c h i l d r e n .

D uring  th e  p e r io d  p r e s e n t l y  r e p o r te d  th e  work c o n t in u e d  w ith  th e  
same o b je c t iv e s  (m etabolic. s t u d i e s  and r e p r e s e n t a t i v e  levels") a long  th e  fo l lc w in g  
l i n e s :

(a )  D e te rm inac ión  of s k e l e t a l  tu rn o v e r  r a t e s  and s t r o n t iu m  to  
ca lc iu m  d i s c r i m i n a t i o n  f a c t o r s  (S e c t io n  2 o f  t h i s  r e p o r t ) .

New d a t a  were o b ta in e d  on young c h i l d r e n  w i th  th e  purpose  o f  
im proving th e  e s t im a te s  of tu rn o v e r  and d i s c r i m i n a t i o n  in  th e  f i r s t  two y e a r s  o f  
l i f e .  As p r e v i o u s l y ,  th e  d a t a  r e l a t e  t o  a " c o n t r o l l e d "  group c o n s í s t i n g  m a in ly  of 
c h i ld r e n  h a v in g  l iv e d  a  s u b s t a n t i a l  p a r t  o f  t h e i r  l i f e  in  P e d í a t r i c  H o s p i t a l s  or 
o th e r  p u b l i c  i n s t i t u t i o n s , .  and f o r  w hich in d iv id u a l ,  d i e t  In fo rm a t io n  i s  r e a s o n a b ly  
a c c e p t a b l e .



A la rg e  p a r t  o f  th e  work r e f e r  to  o ld e r  age groups (from 3 to  12 
y e a r s ) .  These age groups a re  v e ry  i n t e r e s t i n g  because  any enhanced bone a c t i v -  
i t y  ( f a s t  g row ing , rem o d e lin g ,  e t c . )  cou ld  c o n c e iv a b ly  i n f lu e n c e  tu rn o v e r  or 
even d i s c r i m i n a t i o n .  The d i e t  in fp rm a t io n  r e q u i r e d  f o r  th e s e  o ld e r  age groups 
c an n o t be o b ta in e d  on in d i v id u a l  b a s i s  and th e  r e p r e s e n t a t i v e  v a lú e s  f o r  th e s e  
g roups in  th e  a r e a  were u s e d .

(b) S tro n tiu m -9 0  in  d i e t s  in  1966 (S e c t io n  3 ) .

A new assessm en t of S r-90  and s t a b l e  s t r o n t iu m  in  t o t a l  d i e t  was 
c a r r i e d  o u t ,  in c lu d in g  r e p r e s e n t a t i v e  d i e t s  of o ld e r  c h i ld r e n  which were n o t  stud-; 
ie d  b e f o r e .

2 .  STUDY ON DISCRIMINATION FACTORS AND SKELETAL TURNOVER

The d a t a  assem bled f o r  d i s c r i m in a t io n  s tu d i e s  on S tro n tiu m -9 0  and natura l 
s t r o n t iu m  i n  bones a re  shown i n  T ab le  1 . V alúes  in c lu d e d  in  th e  co rresp o n d in g  
t a b l e s  o f  p re v io u s  r e p o r t s  a re  i d e n t i f i e d  w i th  an a s t e r i s k .  New v a lú e s  correspond 
t o  145 bone sam p les ,  amounting to  abou t 457o of th e  t o t a l  number shown in  Table 1.

The t a b l e  a l s o  g iv e s  f o r  each e n t ry  th e  r e l e v a n t  d i e t  l e v e l s  f o r  the dif- 
f e r e n t  p e r io d s  of th e  c h i l d ' s  l i f e .  For th e  younder ages (0 -2  y e a r s )  th e s e  levels 
have been d e r iv e d  from food a n a l y s i s  and d i e t  in fo rm a t io n  g iven  by th e  P e d ia t r ic  
H o s p i t a l s . When t h i s  in fo rm a t io n  was n o t  a v a i l a b l e ,  th e  d i e t  l e v e l s  were taken to 
be th o s e  of th e  g e n e r a l  p o p u la t io n .

In  th e  c a se  o f  o ld e r  age groups th e  d i e t  e s t im a te s  in c lu d e d  in  Table 1 
a r e  more i n d i r e c t  and shou ld  be q u a l i f i e d  by th e  s u b s t a n t i a l  u n c e r t a i n t i e s  in -  
v o lv e d .  The v a lú e s  were e s t im a te d  u s in g  th e  fo l lo w in g  d a t a  and a s su m p tio n s : :

(a )  A nnual v a lú e s  of s t r o n t iu m  t o  ca lc iu m  r a t i o s  i n  t o t a l  d i e t  
shown i n  T ab le  l i a .  The v a lú e s  o f  t h i s  t a b l e  a re  d is c u s s e d  in  S e c t io n  3 of the 
R e p o r t .

(b) When th e  p e r io d  o f  l i f e  under c o n s id e r a t i o n  s t r a d d l e s  one 
o r  more y e a r s  a  tim e w e ig h ted  ave rage  of th e  an n u a l  l e v e l s  i s  u s e d .

(c) S ince  t o t a l  d i e t  d a t a  a re  n o t  a v a i l a b l e  f o r  y e a rs  b e fo re  1960 
th e  r e l e v a n t  l e v e l  was c a l c u l a t e d  assum ing th e  same r a t i o  w i th  m i lk  as ob- 
s e rv e d  in  l a t e r  y e a r s .  Even m i lk  d a t a  a re  s c a n ty  b e fo re  1957, bu t  t h a t  period 
c o n t r i b u t e s  n e g l i g i b l y  t o  th e  bone l e v e l s  of th e  o ld e r  c h i l d r e n .

90T ab le  1 i s  to o  cumbersome t o  in c lu d e  th e  s p e c i f i c  a c t i v i t i e s  (Sr /Sr) 
of th e  r e l e v a n t  d i e t s ,  b u t  t h e i r  d e r i v a t i o n  i s  s t r a i g h t f o r w a r d  u s in g  the  s tab le  
s t r o n t iu m  d a t a  of T a b l e ^ I I a .



Turnover r a t e s  and d i s c r i m in a t io n  f a c t o r s  can be d e r iv e d  from th e  
d a t a  of T ab le  1 and some a d d í t í o n a l  in f o r m a t io n ,  namely the  ca lc iu m  and n a t u r a l  
s t r o n t iu m  c o n te n ts  in  th e  s k e le to n  as a  f u n c t io n  of a g e .  T h is  in fo rm a t io n  i s  
shown i n  F ig u re  1 which ex ten d s  t o  o ld e r  ages th e  cu rves  p re s e n te d  in  p te v io u s  
P ro g re s s  R e p o r t s • The Calcium curve  i s  based  on M i t c h e l ' s  'd a ta ,  s c a le d  down by 
a  sm a l l  c o r r e c t i o n  f a c t o r  (1 .1 8 )  t o  f i t  th e  young ages which were in d e p e n d e n t ly  
e s t im a te d  i n  p re v io u s  R e p o r t s .  The s t a b l e  s t r o n t iu m  curve  has  been  d e r iv e d  from 
th e  ca lc iu m  cu rve  and measured Sr t o  Ca r a t i o s  i n  bones a t  d i f f e r e n t  a g e s .

I t  can be shown t h a t  th e  s p e c i f i c  a c t i v i t y  ( S r ^ / S r )  i n  bone i n  any 
p e r io d  ¿  i s  r e l a t e d  to  t h a t  o f  th e  p re v io u s  p e r io d  i. and t o  th e  l e v e l  o f  th e  d i e t  
consumed by th e  fo l lo w in g  e x p r e s s io n ,  fo rm u la ted  as  i n  p re v io u s  R e p o r t s :

®i * ®i ( ^ ”^0 + Dj (A ® + K ®i ) (1)
j  mj

where B i s  s p e c i f i c  a c t i v i t y  i n  boné (Sr^.O/Sr)

m i s  th e  t o t a l  c o n te n t  o f  s t a b l e  s t r o n t iu m  i n  s k e le to n

D i s  th e  s p e c i f i c  a c t i v i t y  i n  th e  d i e t

Am i s  th e  n e t  s t a b l e  s t r o n t iu m  inc rem en t (Am * mj -  m¿)

K i s  th e  f r a c t i o n  of th e  amount of s t a b l e  s t r o n t iu m  p r e s e n t  

a t  í  which i s  r e p la c e d  by new s t r o n t iu m  ( t o t a l  tu rn o v e r  

i n  th e  p e r i o d ) .

The same type  o f  fó rm u la t ib n  can  be a p p l i e d  t o  th e  s t r o n t iu m  to  ca lc ium  
r a t i o s  in t ro d u c ír ig  th e  c o r re sp o n d in g  d i s c r i m in a t io n  f a c t o r :

T . Lt  Ct  (1-K) + D i  F- (A C +  K C i)
L J -  J : ----- Í ------------------ L J _ ------ -----------  (2)

L i s th e  bone S r / c á  r a t i o

C i s th e ca lc iu m  c o n te n t  in  s k e le to n

D i s th e  d i e t  S r/Ca r a t i o

F i s th e d i s c r i m i n a t i o n  f a c t o r

AC i s th e n e t  ca lc iu m  inc rem en t <c j  -  C i)

K i s th e t o t a l  tu rn o v e r  i n  th e p e r io d  i  —



T urnover r a t e s  and d i s c r i m in a t io n  f a c t o r s  were computed f o r  th e  f i r s t  two 
y e a r s  of l i f e  in  p re v io u s  R ep o r ts  u s in g  th e  e x p re s s io n s  m entioned above . The c a l -  
c u l a t i o n s  were made u s in g  mean bone v a lú e s  a t  d i f f e r e n t  age groups because  th e  n e a r  
co n s tan c y  of b o th  d a i l y  i n t a k e s  and s k e l e t a l  a c c r e t i o n  su p p o r ted  a v e ra g in g  assuming 
l i n e a r i t y .

These c o n d i t io n s  a re  n o t  a p p l i c a b l e  a t  o ld e r  ages  and when th e  p e r io d  under 
c o n s id e r a t io n  i s  l o n g . F u r th e rm o re , d i e t  d a t a  fo r  th e s e  o ld e r  age groups have no t 
besn  o b ta in e d  on in d i v i d u a l  b a s i s  and a t  b e s t  can be ta k e n  to  be r e p r e s e n t a t i v e  
e s t im a te s  f o r  th e  age group .

I t  i s  f e l t ,  t h e r e f o r e ,  t h a t  a more re a s o n a b le  approach  f o r  th e  e s t im a t io n  of 
tu rn o v e r  and d i s c r i m i n a t i o n  i n  th e s e  age g r o u p s , i s  a r e g r e s s io n  a n a l y s i s  of th e  d a t a  
of T ab le  1 and u s in g  th e  a p p r o p r ia t e  f u n c t i o n a l  r e l a t i o n .  C a lc u la t io n s  were made 
r e p l a c in g  th e  t o t a l  tu rn o v e r  (K) by th e  p ro d u c t  kt_, where k i s  th e  average  tu rn o v e r  
r a t e  i n  th e  p e r io d  under c o n s id e r a t io n  and t  i s  th e  tim e a c t ú a l l y  s p e n t  by each 
c h i l d  in  th e  p e r i o d .  C le a r ly  £  ran g es  from 0 to  th e  t o t a l  p e r i o d .  The e s t im a te s  
of tu rn o v e r  o b ta in e d  from r e l a t i o n  (1) were i n  tu r n  in t ro d u c e d  in  r e l a t i o n  ( 2 ) .

The r e s u l t s  o f  th e  c a l c u l a t i o n s  a re  shown i n  F ig u re s  2 ( tu rn o v e r  r a t e s )  and 
¿  ( d i s c r i m i n a t i o n  f a c t o r s ) *  These f i g u r e s  a l s o  in c lu d e  new and more p r e c i s e  e s t i ­
mates f o r  th e  f i r s t  two y e a r s  o f  l i f e ,  ta k in g  i n t o  accoun t th e  new d a t a .  These 
e s t im a te s  and th o se  advanced in  the  1966 P ro g re s s  R eport ag re e  f a i r l y  w e l l  over th e  
f i v e  age p e r io d s  in  which th e  f i r s t  two y e a r s  o f  l i f e  were a r b i t r a r i l y  d i v i d e d .

The tu rn o v e r  r a t e ,  whxch i s  v e ry  f a s t  s h o r t l y  a f t e r  b i r t h ,  slows down a l -  
most e x p o n e n t i a l ly  to  an an n u a l  v a lu é  of about 107» in  th e  second y e a r . F ig u re  2 
shows an a d d i t i o n a l  in c r e a s e  in  tu rn o v e r  in  the  6 t o  8 and 8 t o  10 y e a r s  age p e r -  
icds. While th e  d a ta  a re  s t i l l  i n s u f f i c i e n t  t o  a l lo w  p r e c i s e  e s t i m a t e s ,  th e  i n -  
c re a s e d  tu rn o v e r  ap p ea rs  t o  be r e a l  and s i m i l a r  t o  t h a t  found by J .  R iv e ra  (5.) •
The tu rn o v e r  i n  th e  10-12 y e a r s  age p e r io d  i s  a g a in  sm a l l  ( l e s s  th a n  107» p e r  y e a r )  •

The d i s c r i m i n a t i o n  f a c t o r  between s t r o n t iu m  and ca lc iu m  v a r i e s  from about
0 .7  i n  th e  f i r s t  months of l i f e  t o  abou t 0 .3  in  th e  second y e a r  of l i f e .  The 
r e s u l t s  of F ig u re  3 show t h a t  th e  d i s c r i m i n a t i o n  f a c t o r  i s  s u b s t a n t i a l l y  c o n s ta n t  
between th e  4 th  and th e  12th y e a r  of l i f e ,  b e in g  v e ry  c ió s e  t o  th e  c o n v e n t io n a l  
" a d u l t "  v a lu é  o f  0 .2 5 .

I t  shou ld  be re c o g n iz e d  t h a t  th e  u n c e r t a i n t i e s  a s s o c i a t e d  w i th  th e  r e s u l t s  
p r e s e n te d  in  F ig u re s  2 a n d .3 a re  s u b s t a n t i a l ,  m a in ly  i n  the  3-12 y e a r s  age g ro u p s .  
More saxnples in  t h i s  age range  a r e  n eed ed ,  bo th  t o  improve th e  e s t im a te s  and to  
a l low  th e  o b te n t io n  of an n u a l  v a l ú e s .  T h is  would be p a r t i c u l a r l y  i n t e r e s t i n g  to  
d e f in e  b e t t e r  th e  p e r io d  of in c re a s e d  t u r n o v e r .  Á nother i n t e r e s t i n g  and r e l a t e d  
f i e l d  of s tu d y  i s  th e  o ld e r  ages  (up t o  abou t 20 y e a r s )  because  o f  th e  p e r io d s  
o f  bone rem odeling  in v o lv e d .



D e te rm in a t io n s  of. S r-90  and s t a b l e  s t r o n t iu m  i n  food i t e m s ,  to g e th e r  
w ith  In fo rm a t io n  on d i e t a r y  com posi t ion  a re  r e q u i r e d  t o  e s t ím a te  th e  l e v e l s  in  
t o t a l  d i e t .

T ab le  I I  summarizes th e  d i e t  " s t r u c t u r e "  f o r  s e v e r a l  age groups in  
th e  r e g ió n  (Buenos A ire s  P ro v in ce  and th e  L i t o r a l  a r e a ) • P rev io u s  R ep o r ts  d i s -  
cussed  th e  b a s ic  in fo rm a t io n  and assum ptions  in v o lv e d  i n  th e  e s t i m a t io n  of th e  
d i e t  com position  i n  th e  two f i r s t  y e a r s  of l i f e .

T ab le  I I  in c lu d e s  two new age groups (4-6  and 6 -8  y e a r s )  which were 
needed f o r  the  s tu d y  o f  tu rn o v e r  and d i s c r i m i n a t i o n . The in fo rm a t io n  s u p p o r t in g  
the  d i e t  co m p o si t io n s  e s t im a te d  f o r  th e s e  two groups i s  c e r t a i n l y  much weaker th an  
t h a t  fo r  younger ages and f o r  a d u l t s  and i s  th e  r e s u l t  o f  in form ed  g u esses  made by 
th e  N a t io n a l  I n s t i t u t e  o f  N u t r i t i o n .  I n q u i r i e s  made i n  s e v e r a l  l o c a l i t i e s  of 
Buenos A ire s  P ro v in ce  su g g es ted  t h a t  th e  d i e t s  i n  th e s e  age groups cou ld  be c o n s id -  
e red  to  be d i f f e r e n t  t o  the  a d u i t  d i e t  and t h a t  th e  e s t im a te s  o f  th e  N a t io n a l  I n s t i -  
t u t e  of N u t r i t i o n  were r e a s o n a b le .

I n ta k e s  of n a t u r a l  s t r o n t iu m  were d e r iv e d  from d i e t  co m p o s i t io n  and 
measurements of S r/C a r a t i o s  i n  food item s • S ince  s t a b l e ' s t r o n t i u m  l e v e l s  i n  food 
a re  "a p r i o r i "  c o n s ta n t  in  t im e ,  a l l  d a t a  a v a i l a b l e  ( in c lu d in g  th o s e  p r e s e n te d  
i n  p re v io u s  R ep o r ts )w ere  used  i n  th e  c a l c u l a t i o n s . The r e s u l t s  a r e  a l s o  shown in  
T ab le  I I  to g e th e r  w i th  th e  S r/Ca r a t i o  in  t o t a l  d i e t .

T ab le  l i a  p r e s e n t s  th e  e s t im a te s  of Sr^®/Ca r a t i o s  i n  t o t a l  d i e t  fo r  
d i f f e r e n t  age g ro u p s ,  t o g e th e r  w i th  th e  v a lú e s  f o r  p re v io u s  y e a r s .  D ie t  com posi­
t i o n s  of T ab le  I I  were u sed  in  th e  c a l c u l a t i o n s .  Some o f  th e  l e v e l s  shown i n  
T ab le  l i a  f o r  p re v io u s  y e a r s  a r e  s l i g h t l y  d i f f e r e n t  th a n  th e  c o r re s p o n d in g  valu.es 
p r e s e n te d  in  p re v io u s  R e p o r t s .  T h is  i s  m a in ly  due t o  new e s t i m a t io n s  of th e  im- 
p o r ta n c e  of g iv e n  d i e t  components w i th i n  each  of th e  more g e n e r a l  e n t r i e s  o f  T ab le  
I I .

E s t im a te s  f o r  th e  4-6 and 6-8  y e a r s  age groups i n  th e  p e r io d  1960-1963 
a re  b ased  on few measurements of S r-90 /C a  in  d i e t  components and canno t be c o n s i -  
dered  t o  be v e ry  r e p r e s e n t a t i v e • On th e  o th e r  h a n d ,  th e  e s t im a te s  f o r  th e  younger 
age groups i n  th e  same p e r io d  a r e  on b e t t e r  g ro u n d s ,  because  th e  d e te rm in a t io n s  in  
focd s t u f f s  were a t  th e  time complemented by a n a l y s i s  of t o t a l  d i e t  sam ples-

From th e  r e s u l t s  shown in  T ab le  l i a ,  th e  change in  t im e - t r e n d  su g g es ted  
i n  1965 i s  now more c l e a r l y  o b se rv e d .  The d i e t  l e v e l s  of S r-90  i n  th e  r e g ió n  d u r in g .  
1566 ap p ea r  t o  be s i g n i f i c a n t l y  lower th a n  th o s e  of 1964.
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T A B L E I 

STRONT1UM IN BONES AND DIETS 

B O N E D I 2  T

A g e Date o í Sr-BO/Ca Sr/C a S r -9 0 /S r Sr-Sü^ÍCz
(months) Birth ( PC /  g ) fm g/g) ( p e /m g  T ( PC / rt )ts >

/ * 0 - 6 6-12 12-24 24-48 4 -

3 mos. m os. m os. m os. yrs

4- Stillbirth 5/63 0 .99 0. 37 2. 67 - -

+ SUilbirth 5 /3 3 0 . 82 0 .31 2. 97 - . . .  - -

+ SSÜlbirth 5 /63 0 .62 0 .25 2 .4 8 - -

+ Stülbirih 6/63 0 .45 0 . 20 2 .2 5 - -

+ Stillbirth 6/63 0 .46 0. 10 4. 60 - -  ‘ •

+ Stillbirth 3/63 0 .57 0 . 12 4. 75 - -

+ Stillbirth 8/63 0 . 88 0.21 4. OS - _ -

+ Stillbirth 8/63 0 .74 0 . 20 3. 70 - - -

+ Stillbirth 9/S3 1. 04 0. 20 5 .2 0 - . -

+ Stillbirth 9/63 1. 15 0.21 5 .4 8 - - -

+ Stillbirth 10/63 1.12 0 .1 6 ?. 00 - - -

+ Stillbirth 10/63 U 30 0 .46 2 .8 3 - - -



B O N E  D I E T S

A g e
(months)

Date of 
Birth

Sr-90 /C a
( p c /~ g  >

Sr/C a
(m g/g)

S r-90 /S r  
( p c / m g )

O

1

6-12 12-24

S r-9 0 /C a  
( PC /  g )

• 24-48 4 - 6 6 - 8 8-10 ío -:
mo3. moa. mos. moa. yrs . yrs . yrs . yre

+ Stilibirth 10/53 1.21 0. 22 5 .5 0 - - - - - -

+ Stilibirth 10/63 0 . 88 0.21 4 .0 9 - - - - - ■ -

+ Stllibirth 10/63 - 0 .63 0 . 20 3 .1 9 - - ' - - - * -
M
1 +. Stilibirth 10/63 1.02 0 .25i 4 .0 8 . - - - - -  ■ -

LOhO + Stilibirth 11/63 0 .85 0 . 20 4 .25 - - - - ' - - -

+ Stilibirth 6 /64 1.12 0 .1 9 5. 89 - - -  ' - . - -

+ Stilibirth 6/64 1 .28 0 .27 4 .7 4 - - - - - - -

+ Stilibirth 6/64 1.87 0 .27 6 .93 . - - - - -

+ Stilibirth 6/64 1. 75 0 .25 7 .0 0 - - - . . - - - -

+ Stilibirth 6/64 1 .7 8 0 .4 2 4 .1 9t
m * - - -

+ Stilibirth 6/64 0 .9 1 0 .2 6 3 .5 0 - - - - - - -

+ Stilibirth 7 /6 4 1.01 0. 36 2 .8 1 - - - - - - -



A g e
(months)

Date of  
BLrth

Sr-_90/Ca 
( pe /  g )

Sr/C a
(m g7i)

S r-90 /S r
( p e / m g )

0 - 6

c S r-3 0 /C a
( P¿T s )

6-12 12-24 21-48 4 - 6 6 - 8 8-10 io-i:
m os. caos. m os. moá. y rs . yrs. yrs . yrs .

Stü&irth
u

7 /6 4 0 .7 6 0 .2 3 3 .3 0 -

«
- - -

+ StiUblrth 7 /64
V

1.47 0 .2 3 6.3 9 - - -

+ Siillbirth 7 /6 4 1.65 0 . 22 8 . 86 - - - - -

+ Stillblrch 7 /6 4 1.24 0 .2 8 4. 77 - - - - -

*  Stülbirtb 7 /6 4 0. 54 0 .16 3. 37 -
f

- -

+ Stillbirth 8 /64
•

0 .97 0 . 10 9 .7 0 - - - - -

+ Stillbirth 8/64 1.53 0 .2 4 6. 37 - - - - -

+ Stillbirth 8/64 1.17 0.33 3. 55 - - - - -

+ Stillbirth 8 /6 4 1.12 0 .28 4 .0 0 - - - - -

<r Stillbirth 8 /6 4 1.42 0 .3 1 4 .5 8 - - - - -

+ StLUbirth 9/64 1 .28 0 .38 3 .3 7 - - - - -

+ Stillbirth 9 /64 1.18 0 .28 4 .21 - - - - -



STRONTIUM IN BONES AND DIETS

B O N E D r E T S

A g e Date of Sr-90 /C a Sr/Ca Sr-90 /Sr 3r-G0/Ca
(moni he) Birth ( PC /  g ) (m g/g) (p c /m g  ) { PC /  g )

-Á : ■= 0 - 8 6-12 12-24 24-.to 4 - 6 S - 3 8-10 10-15
ICOS. mos. m os. rao:., y r 3. yrs. yr¿. yrs .

+ Stillbirth 10/64 í .  38 0 .26 6. 00 - - - - - - -

*  Stillbirth 10/64 1. 42 0 .23 6.17 - ■ - - - - -

+ Stillbirth 10/64 '• 1 .05 0.18 5. 89 - - - - - -

+ Stillbirth 10/64 1 i .  H 0.24 4. 63 " - - - - - -

+ Stillbirth 10/64 1.43 0. 21 6. 81" - - - - - -

+, Stillbirth 12/64 -2 /3 6 0. 42 5. 62 ü - - - - -

+ Stillbirth 2/65 1.49 0 .26 5 .73  V - - - - - -■

+ Stillbirth 3/65 1.42 0. 26 5 .46 - - - - - -
•j

+ Stillbirth 5/65 1.72 0.26 6. 62 T - - . - - -

+ Stillbirth 6/65 1.36 0. 42 3 .24 - - - - -

+ Stillbirth 6/65 1.85 0. 38 4. 87 - r — - - - - -

+ Stillbirth 7/55 1.12 0.35 3 .20 - - - - - ••



A g e
(months)

Date of 
Birth

S r-90 /C a  
( PC /  g  )

Sr/C a
\m g jg )

S r-90 /S r  
{ p e f mg )

0 - 6  6-12 12-24

S r-90 /C a  
( pe f  g ) 

24-48 4 - 6 S - 8 8-10 ío -:

*  Stillbirth
s
7/65 1 .18 0 .3 3 3 .5 8

m os. . mo3. n;os. mos. yrs . yrs. yrs.  ̂ yrs

+ Stillbirth 8/65 1 .88 0 .3 0 6 .2 7 3 - - -

+ Stillbirth 8/65 2. 08 0 .3 2 6 .5 0 - - - -

+ Stillbirth 9/65 0 .97 0.28 3 .4 6 - - - -

+ Stillbirth 9/65 1 .06 0 .2 6 4 .0 8 - - - ’

+ Stillbirth 9 /65 1 .14 0 .2 9 3 ,9 3 - - -

+ Stillbirth 9/65 1 .63 0 .27 6 .04 - - -

Stillbirth 9/65 1. 55 0 .3 8 4 .0 8 -  - - - -

+ Stillbirth 10/65 1 .04 0 .3 0 3 .4 7 - -

Stillbirth 10/65 1.35 0 .31 4 .3 5 _ - - -

Stillbirth 10/65 1 .7 0 0 .3 4 5 .0 0 - - -

Stillbirth 10/65 1 .5 0 0 .2 9 5 . Í 7 -  -  - - - -



A g e
(months)

Date of 
Birth

S r-90 /C a  
( PC / g )

Sr/_Ca
(m g/g)

S r-93 /S r  
(p c /m g  )

0 - 6 6-12 12-24

S f -9 0 /C a
( pe f  g T

24-48 4 - 6 6 - 8  8-10 i o - :

m os. m os. mo3. m os. yrs. yrs .  yrs. yrs

Stillbirth 10/65 1.42 0.21 6 .76 - •• - - - -

+ Stillbirth 11/65 1 .57 0 .27 5. 81 -  . - - - -

Stillbirth
M

11/65 1. 38 0 .31 4 .45 - - - - - -

a Stillbirth  
lo

11/65 1.91 0 .2 7 7 .07 - - - - -

^  Stillbirth 12/65 1 .33 0 .3 0 4 .4 3 - ■ -  . - - - - ' -

Stillbirth 12 /65 1 .34 0 .27 4 .9 6 - - - - -

Stillbirth 12/65 1 .77 0. 32 5 .53 ■ ' - - - - - -

Stillbirth 1 /66 1.38 0. 42 3 .29 - - - - -

Stillbirth 1/66 1.02 0. 30 3 .4 0
I

j  «• - - - -

Stillbirth 1/66 1 .16 0 .2 8 4 .4 6 - - — * __ -

Stillbirth 1/ 66 1 .17 0 .2 6 4 .5 0 - - ■ - - - -

Stillbirth 1/66 0 .64 0 . 21 3 .0 5 - - - -



STRONTroM IN BONES AND DIETS 

B O N E  D I E  T S

A g e
(months)

Date of 
Birth

s

S r-90 /C a
( pe 7  g )

Sr/C a
(xng7 g)

S r-9 0 /S r  
( p e ] m g  j

0 - 6 
mo3.

5-12 12-24  
m o s.  m os.

Sr-90 /C a
( p e  r k  >

24-48 4 - 6 
t q o s . . yrs.

6 - 8  8-10  
y rs .  yrs .

10-12
yrs .

Stillbirth 2/ 66 1. 20 0. 34 3 .5 3 - - - - -

StiUbirth 2 /6 5 1 .19 0. 38 3 .1 3 _ -

M Stillbirth 3 /66 1.S3 0. 22 6 .9 5 -

(
LO Stillbirth 4 /6 6 1 .28 0 .2 9 4 .4 1 -

Stillbirth 4 /6 6 0 .99 0 .2 3 4 .3 0 - - . - -

Stillbirth 4 /6 6 1 .78 0 .3 8 4 .6 8 - - -

Stillbirth 5 /66 1 .18 0 .2 9 4 .0 6  - - -  7 - -

Stillbirth 6/66 I. 72 0 .33 5 .21 -

Stillbirth 6/66 1.64 0 .38 4. 32 -  ■ - -

Stillbirth 8/ 66 1.00 0 .3 6 2 .7 7 '• - -

Stillbirth 8/ 66 1. 20 0 .3 3 3 .6 4  _ . - - - -

+  0 . 2 7 /64 1. 32 0 .3 1 4. 26 4. 06 - - -



STRONTIUM IN BONES AND DIETS

w
00

B O N E 33 r E T S

A g e Date of Sr-SO/Ca Sr/Ca Sr-9D/Sr S r-9 3 /C a
rvonths) Birth ( PC / g ) (m g jg ) ( p c / m g  ) í p c f g )

f» 0 - 8 S-12 12-24 24-43 4 - 6 6 - 3 3-10
maj, moa. mos. mos.  yrs . yrs .  yrs.

0 3 3/ 65 2.73 0. 61 4.47 3. 33 - - - -

0. * 3/55 2. 24 0. 25 8.96 5.01 - - - -

0. 4 8/65 1. 17 0. 32 3. 6S 4.11 - - - -

0. 4 9/65 1. 03 0 .34 3. 03 4.11 - - - -

0. 4 10/65 1.37 0. 34 4.03 4.11 - - - -

0. 5 9/53 1.42 0 .33 4.30 2. 73 - - - -

j. 5 6/65 1.20 0. 32 3.75 5.01 - - - -

0. 5 8/66 1.29 0. 15 8. 80 4. 07 - - - -

0. s 9/65 1. 67 0. 38 4.39 4. 11 - - .  ■ -

0. " 7/65 2.49 0. 44 5. 66 4. 11 - - - .

0. 6 1/5-i 0. 83 0. 42 1.98 4. 08 - - - -

0. ó 5/65 2. 67 0 .50 5.34 5. 01 - - . -

10-12
yrs-



N

STROXTIUM IN BONES AND DIETS 

E

A g e
(rr.orKhí)

Date óf 
B irch

5r-_90/_Ca 
( PC / g )

3 r /C a  
Trr.i/g)

5 r -90 /S r
( p c / m g )

0 - S 6-12 12-24

Sr-90 'Ca
( J g )

24 *-tS 4 - a 6 - 3 3-10

0.3
/

10/65 3 .4 0 0.36 9.44

mos.

4 .11

mos. m ü í , ir» o i . y r s . JTS. yes .

* Q-» 6/35 2.11 0.30 7.03 5.01 - - - - -

M 0 . 9 2/66 1.73 0 .46 3.87 3.89 - - - -- -
1

Wv£>
4 1 .0 4/64 2 .0 6 0 .27 7.63 4. 06 - - - -

+ ' 1 . 0 11/64 1.83 0. 33 5.55 4 .2 8
X

- - - ' -

4 1 .0 1/65 2. 04 0. 40 5. 10 5.01 - - - - -

+ 1 .0 6/65 1.55 0. 35 4.43 5.01 - - - - -

1 .0 8/65 1. 70 0.32 5.31 4.11 - - - - -

1 .0 7/66 0. 72 0..14 5. 14 4.07 - - - - -

+ 1.1 9/64 1. 51 0. 26 5. 81 4.28 - - - - -

+ 1.1 11/64 2.01 0.34 5.91 4.28 - - - - -

1.1 5 /66 3.15 0. 53 5 .9 4 4. 07 - - - - -

10 - 12
> T3.



B

■P-o

A g e  Date oí 
(months) 3 irth

Sr-90/Ca  
( p e  /  g )

Sr/Ca Sr-90 /Sr  
(mgjg) ( pe/tng >

0 - 5  S -12 12-24

Sr-SQ/Ca 
( oc / g ) 

24-48 4 - 6 5 - 8 3-10
OIOS. 0103. rao s. rúas. VT3. VT3. yrs

l.  3 5/54 1. 18 0. 29 4. 07 4. 08 - - - - - -

•r. i .  3 5/64 1.2T 0. 15 8. 47 4. 06 - - - - -

+ 1. 3 10/64 '■ 2.73 0.28 9. 75 4. 28 - - - - •

^ . 1.3 2/65 2.17 0 .38 5.71 5. 01 - - - - -

M 1. 3 2/65 2. 75 0 .4 0 5. 78 . 5. 01 - - • -

t 1. 3 . \  3/65 1. 61 0. 30 5. 37 5. 01 - - - - -

1. 4 4/65 2. 28 0. 53 4. 26 5. 01 - - - - -

1. 4 10/65 1.71 0.43 3. 98 4. 11 « - " - •

1. 5 • 9/85 1. 98 0. 22 9. 00 4. 11 - - - * -

1. 5 12/85 0. 67 0.29 2. 31 4. 11 - - - - •

+■ 1.6 10/64 1. 20 0. 34 3. 53 4, 28 - - • • • • -

+ 1. 7 2/64 1. 42 0.23 6. 17 4. 05 - - - - - -

10-12
yrs.



B O N

A g e  Date of Sr-90/Ca  Sr/Ca S r -9 0 /Sr  S r-90 /Ca
(raonths) Birth ( pe / g ) (mg/g) ( p c /m g ) ( pe / g )

.A
0 - 6 
mos.

6-12
mos.

12-24
mos.

24-48
mos.

4 - 6 
yrs.

6 - 6
yrs.

8-10
yrs.

+ 1.7 10/54 1. 63 0.23 7. 30 4 . 2 8  = - - -
P

l . t 11/63 0 .  62 0. 15 .  4 .1 4 4 .1 1 - - - ' - -

1.7 5 /86 1.57 0.25 6 .28 3. 89 - - - - -

♦ 1.8 9/63 0 .9 0 0.22 4. 09 2 .7 3 - - - - - • -

1.9 6/65 2.32 0. 31 7. 48 5. 01 - - ■ - - -

1 .9
•

5/66 1. 62 0. 39 4. 15 3 .8 9 - - - - - -

* 2 . 0 11/63 2.41 0. 33 7 . 3 0 4. 06 - - -  ' - -

+ 2. 0 2/64 1 .  60 0. 34 4. 71 4. 06 - ~ - - - -

• f 2 . 0
• A

7/64 1. 49 0. 40 3. 73 4. 06 - - - - - -

+ 2 . 0 3/65 2. 61 0. 57 4. 58 5. 01 r -  . - - - -

+ 2. 0 4/65 1. 32 0. 23 5. 74 5. 01 - - - - -

+ 2 . 0 5/65 1. 31 0. 34 3. 95 5. 01 - - - - - -

10-12
yrs .



A g e  Date of Sr-90/ Ca Sr/Ca  Sr-90/ Sr . Sr-90/Ca.
(months) 3 irth ( pe /  g T (mg/g)  ( p e / i n g ) ( pe /  g ')'

0 - 8 6-12 12-24 24-43 4 - 6 6 - 3 3-10
mo3. me 3. naos. mas. yrs. VT3. yrs.

2 .0 5/65 1. 68 0. 38 4. 42 ‘ 5. 01 - - - - - -

2. 0 10/65 1. 07 0. 32 3 .34 4. Í1 - - - - - -

2. 0 1/68-' 1. 68 0.33 5. 03 3. 89 - - - - - -
w ■ 
1 2. 1 1/66 1. 18 0.51 2 .3 1 3. 89 - - - - - -

N) 2. 1 3/66 2 .3 8 0. 31 F 7. 81 3. 89 - - - - - -  ■

+ 2.2 10/64 2.45 0. 48 5. 10 4.28 - - - - • -

+ 2,2 12/84 3. 00 0. 39 7. 69 4.28
»

- - - -

+ 2. 3 3/84 2. 27 0. 37 6. 13 4. 08 - - - - - -

+ 2.3 6/64 1. 64 0. 31 5. 29 4. 08 - - - • - -

2 .3 8/65 1.40 0. 36 3. 38 4. 11 - - - - - -

2. 3 2/86 0. 98 0. 14 7. 00 3. 89 - -■ - - - -

+ 2 .4 2/64 1.97 0. 33 5. 97 4. 06 - - - - - -

10-12
yrs.



TABLE I - (cont'd) 

STRONTIUM IN BONES AND DIETS 

B O N E

A g •  Date of Sr-9Q/Ca Sr/Ca Sr-90/ Sr  ̂ S r -9 0 /C a
(month*) Bírth ( pe / g ) (mg/g)  ( p c / m g ) (' pe /  g )

♦ 2 . 4 3 /8 4 2. 40 0. 33 4 .2 4

0 - 6 
mos.

4. 06

♦ 3 . 4 4 /8 4 1.73 0.37 4. 68 4.06

♦ 2.5 4/85 1.60 0. 30 5. 33 5. 01
M
1 ♦ 2 .8 8 /84 1.77 0. 18 9. 83 4 .2 8

LO

♦

2.8

2 .9

5/63  

5 /64

1.40  

1. 62

0.15  

0.24

9. 33 

6.75

5.01  

4. 06

+ 3 .0 9/63 L. 87 0. 32 5. 84 2. 73

+ 3 . 0 10/63 1. 42 0. 35 4. 06 2.73

+ 5.0 1/64 1.50 0. 27 5. 55 4. 06

+ s.\o 7/64 2. 11 0.29 7.28 4. 28

♦ 3 . 0 12/64 1.96 0. 42 4. 67 4.28

4 /66 1.24 0. 36 3.44 3. 98

6-12 12-24 24-48 4 - 6  6 - 8  8-10  
mos.  mos.  mos.  yrs .  yrs .  yrs .

10-12
yrs.



M
I

-P*
-P~

B O N E ______ ____________ D I. E T

A  g a Date of S r-90/Ca Sr/Ca S r-90/Sr S r-90/Ca
(mo nths) B irth  (pe / g )“ (mg/g) ( pc/mg ) ( pe / g )

+ 3.2 7/63 1. 84 0. 31 5. 93

0 - 6
mos.

2. 73

+ 3.2 1/64 2. 10 0. 35 6. 00 4. 06

+ 3 .2 4 /85 '• 2 . 26 0 .36 8.28 5. 01

3 .2 10/85 1.18 0.23 5. 13 4. 06

3 . 4 2/65 1.95 0. 34 5.73 5.01

+ > 3.5 2 /64 1.89 0 .35 5 .4 0 4. 08

+ 3 .6 1/63 0.53 0.25 2 .12 2.73

3 . 8 7/65% 2 .38 0. 42 5. 67 4 . 11

3 .7 1/65 2. 13 0. 35 6. 09 5. 01

3. 8 10/65 2.42 0.40 6. 05 4. 06

3.8 4/66 2. 50 0. 50 5. 00 3. 98

+ 3.9 2/64 1. 87 0.29 6.45 4. 08

8-12 12-24 24-48 4 - 8  8 - 3  3-10 
nao 3. m os. moa, yrs. yr3.' yrs.

10-12
yrs.



A g e
(months)

Date bf 
Birth

Sr-90/Ca  
í pe  /  g )

Sr /Ca
(mg/g)

Sr-90/ Sr  
( p c / m g  )

0 - 6 6-12 12-24

S r-9 0 /C a  
( PC /  g ) 

24-48 4 - 6 6 - 8 8-10

+ 3 .9
s
9 /64 1. 94 0.46 4 .2 2

mo s.  

4. 28

moa. mos. moa. yrs .

« m

yra. yra.

3 .9 4 /6 5  . 1. 71 0.37 4 .6 2 5. 01 - • - - -

M
3.9 7 /65 2. 00 0.35 5.71 4.11 - - . - - -

1
4>*1 n

4- 4 . 0 9/63 1.24 0 .4 0 3 .1 0 3.28 4» * - -  . -

Ul
+ 4 . 0 9/63 1. 77 0 .3 6 4 .9 2 3 .2 8 - - - -

+ 4 . 0 10/64 L. 94 0. 37 5. 24 5. 22 - - - -

+ 4 . 0 10/84 1.70 0. 39 4 .3 6 S. 22 - - - • -

+ 4 . 0 12/64 1.44 0.31 4. 65 5 .1 3 - - - - -

+ 4 . 0 2/65 1.22 0.31 3 .9 4 5.01 - - - - -

4 .0 8/65 2.30 0.42 5.  48 4 .11 - - - - •

4 .0 12/65 1.58 ,  0.27 5.85 3.  89 - - - - -

* 4.2 8/64 1.96 0.36 5.44 4.  26 - - - - -

10-12
yrs-



A j í  Date oí 
(moncha) Birth

Sr-SO/Ca 
( PC / g )"

Sr/Ca Sr-90/Sr 
(mg/ g) ( p c / mg  1

Sr-90/Ca
( P¿ 7 g")"

0 - 6 
mos.

6-12 12-24  
mos. mos.

24-48
mos.

4 - 6
yrs.

6 - 8 
yrs.

S-10
yrs.

4 ,4  • 3 /34 1.19 0 .28 4.25 4. 08 - - - -

4 . 5 2/65 3. 0? 0.31 Í.  7 4 5.01 - - - - -

+ 4 . 8 12/63 2.13 0. 39 5.48 2.73 - - - - -

+ 4 . 8 6/64 2.07 0 .26 7. 98 4 .2 8 - - - - -

5 . 0 6/64 1.88 0 .23 7.23 4 .2 8 - - - - -

+ 5 . 0 , 2 /65 1.54 0.40 3. 85 5. 01 - - - - -

+ 5.2 8/64 2. 05 0.32 6.44 4 .2 8 « • - - - -

5. 2 6/65 1. 69 0.30 5 .63 4.11 - - - - -

5 .2 9/65 2.47 0.39 6. 33 3. 95 - - - - -

+ 5 .3 5/64 3. 06 0. 28 10.93 4. 28 - - - - -

+ 5 .3 2/65 2. 07 0.28 7. 39 5. 01 - - • - - -

+ 5 .4 6/64 2. 80 0. 25 11.20 4.28 - - - . .

10-12
yrs.



B O N E D I E T S

A g e Date of Sr-90/Ca Sr/Ca Sr-90 /Sr Sr-90/Ca
(months) Birth ( PC /  g ) (mg/g) ( p c / m g ) ( PC /  g )

0 - 6 6-12 12-24 24-48 4 - 6 6 - 8 8-10 10-1
mos.  . mos. mos. mos.  yrs. yrs . ,yvs. yrs.

5 .4 JLO/ 65 l .  24 0.24 5 .16 3.95 - - - - - -

5 .5 3/65 2.65 0.38 6. 97 5. 01 - - - - - -

5 .6 10/65 2.00 0.40 5. 00 3. 95 - - - - - -

6 .9 1/65 1.68 0.45 3. 73 4 .1 0 5.81 - - - - -

6 .9 8/65 2 .9 0 tí. 36 8. 05 3. 95 4. 58 - - ~ ' -

+ 7 . 0 12/64 2.29 0.53 4. 32 4 .6 6 7. 80 - - - - -

7 . 0 2/65 2.59 0.53 4.89 4 .1 0 5. 81 - - - - ■ -

7 .5 5/65 2 .03 0.27 7.52 4. 10 5.81 - - - - -

+ 7 .6 7/63 2. 90 0. 37 7. 84 3. 67 5. 86 - - - - -

7 .9 5/65 1. 17 0. 42 2. 78 4. 10 5. 81 — - - - -

8 . 0 10/63 1.41 0.30 4. 70 3. 67 5. 86 - - - -

+  8 . 0 3/64 0.95 0.25 3. 80 4. 06 7. 25 * - - - -



A g e Data of Sr-SO/Ca Sr/Ca Sr-90 / í
(months) Birth ( PC /  g j (mg/g) (p c /m g

> 5 . 0 3/64 1. 04 0.28 3. 71

+ 8 . 0 10/64 1. 05 0. 38 2 .76

+
M

, i 
8. 3 9/63 1. 16 ' 0 .28 4. 14

1 ♦ 3.3 2/64 2.43 0! 26 9.35
■P-00

3.3 12/65 2.91 0. 30 9. 70

4; 8.5 2/64 1.94 0 .29 6. 69

+ 8.5 5/64 3. 74 0 .53 6. 45

8. 5 4/65 2. 43 0. 45 5.40

+ 8. 6 9/63 2.29 0.35 6. 54

8 .6 11/64 2.70 0. 37 7. 30

8. 6 11/65 1. 08 0. 18 6. 00

+ 9. 0 11/63 1.47 0. 26 5. 65

Sr-90/ Ca 
( pe / g )

0 - 6 6-12 —•X. M w * 24-48 4 - 6 o - 8 8-10
mos. mos. mos. mos. yrs. yrs. yrs.

4. 06 7. 25 - - - - -

4. 66 7. 80 - - - - -

3. 67f 5 .86 - - - - -

4. 06 7.25 - - - - -

3. 38 4. 58 - - - - -

4 .0 6 7 .25 - - - - -

4. 06 7 .25 - - - -

4. 10 5.81 - - - - -

3. 67 5. 86 - - ~ ■ - -

4. 66 7. 80 - - - - -

3. 51 4. 58 - - ■- - -

3. 67 5 .86 _ _

10-12
yrs.



A g e Date of Sr-90/Ca Sr/Ca Sr-90/Si
(months) Birth ( PC / g ) (mg/g) ( p c / m g :

J. 9. 0 /  9/64 2.41 0.41 5. 88

9 .0 . 2/65 1. 85 0.54 3.43

+ 9.3 9/63 2. 08 0.40 5.20
M
I 9. 3 1/65 2.15 0.52 4.13
■P»VD J. 9.8 9/63 2.47 0.31 7. 97

9.8 5/65 1.23 0.45 2.73

+ 10.2 10/63 1.42 0.41 3.46

+ 10.3 1/63 1.85 0. 32 5. 77

+ 10.5 11/63 1.51 0. 37 4. 08

+ 10.5 3/64 2.47 0. 47 5. 26

10.6 5/65 2.83 0.43 6.58

+ 11. 0 6/64 2.61 0.35 7.4B

Sr-90/Ca  
'< Pc /  S )

0 - 6 6-12 12-24 24-48 4 ~ 6 6 - 8 8-10 10-12
mos. mos. m c 3 . mos. yra. yrs. yra. yrs.

4. 66 7.80 - - - - - -

4 .1 0 5.81 - - - - - -

3.67 5 .8 6 - - - - - -

4.10 5.81 - - - - - -

3. 67 5. 86 - - - - -

4 .1 0 5. 23 - - - -

3. 67 5.86 - - - - -

2.57 4.73 - - - - -

3. 67 5. 86 - - - - -

3.58 5.54 - - - -

4 .1 0 5.11 - - - - -

4.28 7. 63 . - - - . -



TABLE I - ycor.t'd) 

STRON'TÍUM IN BONES AND DEETS

B O N E

A g e Date of S r-90 /C a Sr/Ca Sr-90/S
{mor.thj) Birth ( PC / g ) (mg/g) ( pc/mg

i l .  0 S/S4 1. 75 0 .4 6 3. 80

+ 12.0 8/62 0. 91 0. 40 2 .27

+ 12. G 9/53  " 1. 83 0 .30 6. 10

12.0 12/64 1.97 0 .38 5. 18

12.0 1/65 2. 61 0. 51 5. 12

+ 13.3 6/64 2 .51 0. 37 6. 78

13.5 5/64 1.9P 0 .41 4. 85

15. 0 11/64 1.88 0 .49 3 .84

t  15,2 5/63 1. 09 0. 36 3 .03

15. 5 7/64 2 .98 0.42 7. 10

+ 15. 6 4 /64 2. 30 0. 37 6. 22

+ 16. 0 5/62 1.24 0.43 2. 88

3r-90/C a  
{ po /  g )

0 - 6 6-12 12-24 24-43 4 - 6 6 - 8 3-lG 10-12
mos. m os. raoa. mos. yrs. yrs. yrs. yrs.

4 .28 7. 63 - - - - - -

2 .73 3.71 - - - - - -

3. 67 5 .86 - - - - - -

4. 17 5 .81 - - - - - -

4 .1 0 5 .81 - - - - - • -

4 .2 8 7 .63 8 .15 - - - - -

4 .2 8 7 .63 8. 15 - - - »

4 .0 5 5.81 8. 02 - - - - -

3 .23 5. 86 7. 67 - - - - -

4 .2 8 7 .63 8. 15 - - - -

3 .58 5. 54 6. 10 - - - * -

2 .73 3.71 5. 00 _ m ..



B O N E

A g e Date oí Sr-90 /Ca Sr/Ca Sr-90/S
(months) Birth ( PC /  g ) (mg/ g) ( pc/ m g

-*• 18.0 / / 6 3 2. 05 0 .30 6. 83

* 16.0 6/63 1.74 0.32 5. 44

+ 18.0 8/63 2. 32 0.54 4. 30

16.0 8/64 3 .50 0 .5 0 7. 00

16. 0 8/64 2. 85 0.47 6. 06

16.0 11/64 2.13 0.43 4. 95

+ 16.2 11/62 1.95 0.32 6. 09

15.4 11/64 2 .40 0.43 5. 58

17.2 7/64 2.41 0.43 5. 60

+ 17.8 12/62 1. 36 0.27 5. 04

♦ 17.9 10/63 1.75 0. 34 5. 15

+ 2 0 .0 4/63 1.34 0. 39 3.4.4

N BONES AND DIETS

D I E T S

Sr-90 [C  a
< PC / g )

0 - 6 6-12 12-24 24-48 4 - 6 6 - 8 8-10
mos. mos. mos. mos. yrs. yrs . yrs .

2. 57 4. 73 6. 20 - - * -

3 .28 5. 86 7. 66 - - - -

3.67 5. 86 7. 66 - - - -

4 .28 7.63 8. 15 - - - -

4 .28 7.63 8. 15 - - - -

4. 05 5. 81 6. 33 - - - -

2 .65 4. 73 5 .00 - - - -

4. 05 5.31 6.22 - - - -

4 .2 8 7 .6 3 8.15 - - - -

2. 65 4. 73 5. 00 - - - -

3 .67 5.86 7. 66 - - - -

3 .28 5. 36 7.87 . - - -



A g e
(months)

Date óf 
Birth

Sr-90/Ca  
( PC /  g )

Sr/Ca
(mg/g)

Sr-90/S  
( pc/mg

4, 20. 0 8/63 2.18 0 .37 5. 89

+ 20. 0 9/63 . 2 . á i 0.4)6 5.46

•f 2 1 .0 1/62 , l .  99 0. 34 5 .85
M
1 + 2 1 .0 2/63 1.03 0. 30 <3. 43

UlNJ + 2 1 .0 9 /63 1.49 0 .3 0 4 .9 7

2 1 .0 3/54 2.52 0 .6 0 4 .2 0

22 .5 12/63 1.67 0.43 3. 88

* 24. 0 3/63 1.79 0.35 5. 11

+ 24 .0 5/63 1.75 0.37 4.73

24. 0 5/63 1.71 0. 59 2. 90

+ 26. 0 11/62 1. 85 0. 41 4. 51

27. 0 7/63 2. 17 0.40 5. 42

Sr-90/Ca  
( PC /  g )

0 - 6 
mos.

6-12
raos.

12-24
mos.

24-48
moa.

4 - 6 
yra.

6 - 8 
yrs.

3-10
yrs.

3. 67 5. 86 7. 67 - - - -

3 .67 5. 88 7. 67 - - - -

2 .73 3. 71 5 .0 0 - - -

2 .5 7 4. 73 6.20 - - ■ -

3 .6 7 5 .8 6 7. 67 - - - -

3.93 5. 65 7. 08 - - - -

3. 66 5.57 ,7. 07 - - - ■

2 .5 7 4.73 5 .2 0 - - * -

3 .28 5 .8 8 7. 67 - - - -

3 . 28 5. 88 7. 67 - - - -

2. 65 4 .7 3 5, 00 5. 75 - - -

3. £7 5.,86 2. 67 5. 92 - - •



B O N* E D I E T  S

A g e Date cf S r - 9 0 / C a S r / C a S r - 9 0 / S r S r-S O /C a
(monihs) B ir th ( PC /  g ) (mg7g) ( p c / t n g  ) < pe /  g )

0 * 6 6-12 12-24 24-48  4 - 6 S - 8 8 - 1 0 10 -1 2
mos. m o s . mos. m e ; .  y r s . y r s . y r s . y r s .

* ' i l .  5 ¿  1 /63 2. 1S 0 .4 5 4. 87 2. 57 4. 73 6. 20 e 12 - - -

3 0 .2 8 /6 3 1 .48 0 .4 9 3. 02 3. 67 5. 86 7. 67 5. 92 - - •-

+ 3 2 .0 2 /6 2 1 .9 4 0. 49 3. 96 2 .7 3 3. 71 5. 00 5. 30 - - -

+ 3 3 .0 5 /6 3 1 .51 0 .3 9 3 .8 7 3 .2 3 5. 36 7. 57 5. 92 - - -

3 3 .5 2 /6 3 2 .2 8 0. 36 6 .2 3 2 .5 7 4. 73 6. 20 6. 12 - • ■ -

34. 0 11 /61 1 .9 0 0 .4 1 4. 63 1. 91 2 .9 1 3. 99 6. 45 - - -

34. 0 12/61 1 .75 0. 39 4 .4 9 1 .9 1 2. 91 3. 9S 6. 45 - - -

36, 0 4 /6 2 2. 93 0 .4 7 5. 08 2 .7 3 3 .7 1 5. 00 5. 30 - - *

36. 0 7 /62 1 .25 0 .2 7 4. 63 2. 73 3 .7 1 5. 00 5. 30 - - -

36. 0 6 /63 2. 09 0. 31 6. 74 3. 28 5. S6 7. 67 5. 92 - - -

33. 6 4 /6 2 1. 68 0. 43 3. 50 2. 73 3. 71 5. 00 6. 40 - -

90 Cu » » s/ S/ 61 1. 14 0. 40 . 2. 85 1. 91 2. 91 3. 99 5. 93 - - -

44. 0 3 /6 2 1. 36 0. 47 2. 89 2. 73 3. 71 5. 00 6. 40 - - -



T ABLE I - (cont’d) 

STRONTIUM IX BOXES AND DIETS

B O N E

A g e Date of Sr-90 /Ca Sr/Ca Sr-90 / i
(y e a r s) Birth ( PC J  g ) (p c /m g

4 4/60 2 .00 0. 68 2. 94

4 9/60 1.89 0. 45 4. 20

M 4 9/60 1.23 0. 65 1. 97

1 4 12/60 1.41 0.51 2.76Ln
-P-

4 11/61 1.77 0.45 3. 93

• 4 11/61 1.48 0. 38 3. 84

4 3/62 1. 48 0.39 3.79

4 5/52 1.74 0. 43 4. 05

5 6/59 • 1. 17 0. 35 3. 34

5 2/60 1. 76 0. 35 5. 03

5 9/60 0. 97 0. 35 2. 77

6 10/58 1. 18 0.30 3. 93

D I E T S

0 - 8 S-12 I ¿ -24

Sr-90 /Ca  
< pe /  g >

24-48 4 - 6 6 - 8 8-10 10-12
naos. mos. mo3. me 3. yr3. yrs . yrs. yrs.

1. 19 2. 00 3. 01 4. 44 - * - -

1.41 2. 31 3. 37 5. 31 - - - -

1.41 2.31 3. 37 5. 31 - - - -

1. 55 2. 31 3. 50 5. 60 - - - -

1. 91 2. 91 3. 99 7. 00 * - - -

1. 91 2.91 3.99 7. 00 - - - -

2 .73 3. 71 5. 00 S. 57 - - -

2 .73 3. 71 5. 00 6. 15 - - - -

1.03 l.  65 2. 37 4. 02 4. 80 - - -

1. 19 1.79 2. 87 4. 82 5. 93 - - -

1.41 2. 31 3. 37 5.47 S.-85 - - -

1 .20 1.46 2. 00 3. 32 5. 24



g e 
a r 3)

Dato of 
Birth

Sr - 90* Ca 
( pe ,/ g j

Sr/Ca_
(mg/g)

Sr-90/Sr  
( pc/ m g  )

0 - 6 
mos.

6 y / 5 9 1. 56 0. 63 2. 48 1. 03

6 6/59 1. 20 0. 47 2. 55 1. 03

6 7/58 1. 30 0.48 2. 71 1. 03

6 7/59 1. 06 0.46 2. 30 1. 03

6 4/ 60 0. 99 0. 33 3. 00 1. 19

7 8/57 1.40 0. 57 2.46 1.20

7 4/58 0. 64 0. 38 1. 68 1.36

7 10/58 1. 87 0. 52 3. 60 1.20

Cu 7/57 0. 87 0. 49 1. 78 1. 17

8 10/57 1. 30 0. 56 2. 32 1. 27

t 2/5  S 1. 39 0. 20 6. 95 1. 36

g 1. 37 0. 24 5. *?0 1. 36

S r - 9 0 / C a
( p c T s ) ‘

6-12
mos.

22-24
tno 3.

24-43
mos.

4 - 6 
yrs .

6 - 8 
yrs .

8-10 
y r s . .

10 -1 1

1. 46 2. 06 3. 50 5. 68 - • - -

1. 65 2. 38 4. 02 6. 10 - - -

1. 69 2. 44 4. 12 6. 18 -
r

-

1. 69 2. 44 4. 12 6. 18 - . . -

2. 00 3. 01 4. 44 6. 12 - - -

1. 92 2. 02 2. 54 4. 09 5. 10 -

1. 69 1. 86 2. 93 4. 90 6. 22 -

1. 46 2. 00 3. 32 5. 47 7. 02 - -

1. 92 2. 06 2. 50 3. 99 6. 07 -

1. 92 1. 83 2. 63 4. 30 6. 32 -

1. 84 1.80 2. 82 4.70 S. 57 -

1.77 1. 83 2 . 83 4. eo 8. 57 - -



STRONTIXBI IN BONES AND DIET3

B O N E  D I E T S

A g e Date o f Sr-90/Ca Sr/Ca Sr-90/Sr - Sr-9 0/Ca
e a r s) Birth ( pe /  g ) (mg/g) ( p c / m g ) ( ?c /  3 >

0 - 6 6-12 12-24 24-48 4 - 6 6 - 8 8-10 10-12
mos. mos. IV.05. 0133. yrs. yrs . yrs. yrs.

9 1/56 1.55 0 .49 3. 16 1.10 1. 56 2. 02 2. 23 2. 74 4. 54 8.40 -

9 5/56 1.54 0.29 5. 31 1. 10 1. 63 2. 12
'y

2. 23 2. 94 4. 91 8. 50 -

9 7 /56 , 0 .60 0. 23 2 .1 4 1. 10 1. 67 2. 18 2. 23 3. 05 5. 10 8.54 -

9 12/56 1.96 a. 76 2 .5 8 1.15 1. 67 2. 31 2.22 3.30 5. 56 8. 66 . -

10 1/54 1.67 0.39 4.28 0. 38 0. 54 0. 87 2. 15 2. 19 2. 74 4. 72 -

10 1/55 2.68 0.68 3.94 0 .50 0. 71 1. 90 2. 14 2. 41 3. 30 6. 73 -

10 4/55 1.05 0 .80 1.31 0.50 1.14 1.94 2. 17 2. 49 3. 60
r

7. 18 -

10 6/55 1.24 0.71 1. 75 0 .5 0 1.42 1.95 2. 18 2 .54 3. 34 7 .48 -

10 2/56 1.57 0. 36 4. 40 1. 10 1.58 2. 04 2.23 2 .7 9 4. 63 8.48 -

11 9/54 1.88 0.43 4. 37 0. 42 0. 71 1.56 2. 15 2. 33 3. 08 6. 08 8, 59

12 1/52 1. 63 0. 65 2.51 0. 00 0. 00 1. 08 1. 08 1. 92 2. 17 3.02 4. 72

12 11/52 1. 30 0.43 3. 02 0.42 0. 89 0. 73 1. 43 2. 12 2. 34 3. 79 6. 39



B O N E ___________.__________ D I S T O

A g e 
(y ® a r s)

Date oí  
Birth

Sr-90/Ca  
( PC /  g )

Sr/Ca
(tng/g)

S r -9 0 /S r  
( p c /m g)

0 - 6 6-12 12-24

S r-9 0 /C a  
( PC /  g ) 

£4-48 4 - 6 8 - 8 8-10 10-15
m os. m os. ECO 3, moa. yrs. y rs . yrá. yrs.

12 >2/52 1. 18 0.87 1 .3 6 0.52 0.89 0. 69 1.46 2 .1 4 2. 35 3. 86 6.55

13 1/53 1.95 0. 72 2 .7 1 0.63 0. 89 0. 6S 1.50 2 .1 5 2. 38 3. 94 . 6. 72

12 5 /53 1.08 0 .3 3 3. 27 0.63 0. 66 0. 73 1.72 2. 17 2. 48 4 .2 0 7. 33

M
1 *12 6/53 1. 18 0 ,60 1 .87 0.63 0. 60 0. 74 1.77 2 .16 2. 50 4.27 7.48

U1'■J 12 1/54 1. 03 0.57 1. 81 0 .38 0. 54 0, 87 2 .1 2 2. 16 2. 68 4. 72 8. 54

12 11/54 2 .3 9 0 .4 8 4 .9 8 0 .4 6 0. 71 1 .72 2 ,1 5 2 .3 7 3 .2 0 6. 39 7. 92

4- Data on th ese  sam p les w ere already included in form er progresa  reports.



T A 6 L B  i t  

DIET COMPOSrrtPN AftD NAtÜRAL STRONflUM

Age 0-3  m ontha Ca g/day Sr mfffiday

Breaat feeding 0 .47  0*1 i

Milk 0 .2 8  0 .2 3

Formula and other 0 ,28  0 .23
specla l fooda  '

TOTAL 1 .0 0  0 .97

Sr lev e l  In total diet «• 0 .5 7  tng Sr/gCa

Age 3-0  montha

B reast feeáing i/ 0 .1 6

Milk 0 .37

Form ula and other Oí 45 
specla l foods

Potatoes 0 .01

TOTAL 0 .0 9

0 .0 4  

0.31

0. 42

0.02

0 .7 9

Sr le v e l  in total diet ■ 0. 80 mg Sr/gC a

Age 6-9 months

Milk and milk producís 0. 80 

C erea ls  <  0. 01

0. 01Fruit and leafy  
vegetables

Root vegetables

M iscellaneous

TOTAL

0. 02 

0. 05

0. 88

0. 85 

0.01 

0.03

0. 03

0 .29

1. 01

Sr lev e l  in total diet « 1. 15 mg Sr/gCa



TABLE n(cont«d)

DIET COMPOSmON AND NATURAL STRONTIUM

Age 9■'12 montha C& g/day 3r m g /  day

Mük and milk products &. SÜ 0, 89

Ceraala <* 0. 01 9.01

Fruit and laafy o . t ó 0 .0 4
vegetables

Root vegetables 0. 02 0 .03

M iscellaneous 0. 07 ' 0 .34

T O tA L Ó. SI 1. 07

c Sr le v e l  In total

Age 12-24 months

Milk and milk products „0. 65 0 .54

Ce reais 0. 01 0. 02

Pruit and leafy 0. 02 0 .04
vegetables

Root vegetables 0. 02 0 .03

M iscellaneous 0. 07 0 .37

TOTAL 0.77 1. 00  

Sr lev e l  in total

Age 2 -4  years

Milk and milk products 0. 60 0 .5 0

C erea ls 0.01 0. 05

Fruit and leafy 0. 05 0. 06
vegetables

Root vegetables 0. 03 0.15

Miscellaneous 0 .05 0. 23

TOTAL 0. 74 0. Q&

Sr level in total



DIET COMPOSICION AND NATURAL STRONTIUM

Age 4-6  years  Cía g/ day 

Milk and' milJt prodbcts 0. 55

C erea ls  0 .04

Frult and> leafy 0. 04 
vegetables

Root vegetables 0. 04

M iscellaneous 0 .05

TOTAL 0.72  

Age 6-8 years

Milk and milk ¿roducts 0 .55

C erea ls  0 . 01

Frult and leafy 0. 04 
vegetables

Root vegetables 0. 06

M iscellaneous 0 .04

TOTAL 0 .73  

Adults

Milk and milk producís 0. 40

C erea ls  0 .07

Fruit and leafy 0. 09 
vegetables

Root vegetab les 0. 09

Miscellaneous 0.05.

TOTAL 0 .7 0

Sr m g /d ay

0 .46  

0 .16  

0. 08

0. 18 

0.21

1. 07

Sr levisl in total diet = 1. 49 mg Sr/gCa

0 .46  

0.20  

0. 05

0.22

0. 19

1. 12

Sr lev e l  in total diet « 1. 53 mg Sr/gCa

0 .34  

0 .3 0  

0. 06,

0 .40  

0. 30

1 .40

Sr lev e l  in total diet = 2. 00 mg Sr/gCa



T A B L -E XI a 

ESTD.ÍATED STRONTIUM LEVELS IN TOT AL DIET

Age Group Stable Sr 
(mg/gCa)

Sr-90
(pc/gCa)

1960 1961 1952 19G3 19S4 1965 1966

0. 68 1 .4 0  . 1 .8 2  2 .1 6  2 .7 8  4 .1 0  3 .8 8  3 .4 0

i

6-12 moriths 

12-24 months 

24-48 months 

4 -6  years  

6-8 years

1.17

1. 30

1 .34

1. 49

1.53

2..Ü1 2 ,4 $  3» 10 3 .9 9  6 .22  5 .9 5 88

2 .2 6  2 . 7 3  3 .5 2  4 .2 6  6 .6 7  6 .1 4  5 .7 0

2 .1 5  2 .8 5  3 -70  4 .3 1  7 .11  7 .0 4  5 .9 4

2 .1 9  2 .9 9  3 .7 6  4 .3 3  7 .1 9  7 .7 6  6 .02

2 .2 1  3 .0 4  3 .7 2  ,4 .35 . 7 . 1 8  7 .6 7  6 .0 5

A d u l t  s 2.00 2 .8 5  3 .6 8  5 .1 8  5 .9 6  8 .8 0  8 .97  6 .8 0


