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introduction

The in fo rm a t io n  p r e s e n t e d  in  p r e v io u s  P r o g r e s s  R epor t s  ( 1 ,  2 ,  3) can  be 
í t 'v sum m arized as  f o l l o w s :

(a) .S t ro n t iu m  i n  the  d i e t . Measurements of  S r -90  and n a t u r a l  s t r o n t i u m  
„U in food,  t o g e t h e r  w i th  d i e t a r y  i n f o r m a t i o n ,  a l low ed  th e  e s t i m a t i o n  of  the  

of c h i l d r e n  of  d i f f e r e n t  age groups  . T y p i c a l  d a i l y  i n t a k e s  i n  young c h i l ­
es in B ue n o s A ir e s  and the  A rg e n t in e  l i t o r a l  a r e a  a r e  a few p i c o c u r i e s  of  S r -90  

- j j S x i t  1 mg of  s t a b l e  s t r o n t i u m .  The Sr -90 /C a r a t i o  i n  m i lk  i s  v e ry  c i ó s e  t o  
$ ot th e  average  t o t a l  d i e t  of  the  f i r s t  y e a r  of  l i f e .

~í (b) S t ro n t iu m  in  b o n e » Data or, Sr-90  and s t a b l e  s t r o n t i u m  i n  bones  of 
(ÍJren fo r  which i t  was p o s s i b l e  t o  compile  an  a d e q u a te  d i e t  " h i s t o r y " ,  were p r e ­
t i l  ín an age group c l a s s i f i c a t i o n . I t  was e s t i m a t e d  t h a t  t h e  m i n e r a l  t u r n o v e r  

'  t!\í f i r s t  y e a r  of  l i f e  i s  about  507» and t h a t  young i n f a n t s  d i s c r i m í n a t e  l e s s  
finst s t ro n t iu m  th a n  o l d e r  o n e s . The mean d i s c r i m i n a t i o n  f a c t o r  f o r  t h e  f i r s t  
ir of l i f e  was e s t i m a t e d  t o  be abou t  0.4* U h c e r t a i n t i e s  i n  t h e s e  e s t i m a t e s  were 
M u n t i a l  and no s i g n i f i c a n t  i n f o r m a t i o n  on t h e  v a r i a t i o n  of  t h e  pa ra m e te r s  d u r in g  

t l r s t  two y e a r s  of l i f e  cou ld  be p r e s e n t e d -

The work covered  by th e  p r e s e n t  P ro g re s s  R epo r t  had two main o b j e c t ’.ves :

(a)  Updating  th e  i n f o r m a t i o n  on d i e t  and bone l e v e l s ,  r e p r e s e n t a t i v e
a reas  of  A r g e n t i n a .

Except where s p e c i f i c a l l y  m e n t ioned ,  t h e  sampl ing  and p o o l in g  r o u t i n e s  
wore those  d e s c r i b e d  i n  p r e v io u s  r e p o r t s .

(b) C o n t i n u a t i o n  of  t h e  s tu d y  ón bone t u r n o v e r  and on s t r o n t i u m  t o
**- t-:m d i s c r i m i n a t i o n  f a c t o r s  as  a f u n c t i o n  of  a g e .  Th i s  i s  th e  main p a r t  of  the  

In p a r t i c u l a r ,  emphasis  was g iv e n  t o  th<- e s t i m a t i o n  of  t h e  v a r i a t i o n  of  t h e s e  
* '> ' ' to rs  dur ing  th e  f i r s t  two y e a r s  of  l i f e .  Th i s  t r e n d  may g iv e  h í n t s  on th e  
í- '¡úsms invo lved  and a l s o  may h e l p  t o  i d e n t i f y  t h e  " c r i t i c a l ” age group f o r  peak 
*“ ’ u n a t io n  i n  t h e  d i e t .

The d a t a  f o r  t h i s  s tu d y  r e l a t e  t o  a " c o n t r o l l e d "  g ro u p ,  m a in ly  c h i l d r e n  
' '  Uved a lmost  t h e i r  e n t i r e  l i f e  i n  P e d i a t r i c  H o s p i t a l s ,  and f o r  which i n d i v i -  

51 -liot in fo rm a t io n  i s  r e a s o n a b l y  a c c e p t a b l e .
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Bone d a ta  f o r  o ld e r  age g roups (3 y e a r s  t o  e a r l y  a d o le sc e n c e )  were a l s c  
c o l l e c t e d ,  b u t’ a t  p r e s e n t  th e y  a r e  n o t  s u f  ü c i e n t  t o  a l lc w  any r e a s o n a b le  estim.:.- 
of tu rn o v e r  or d i s c r i m i n a t i o n .  I t  sh o u ld  be p o in te d  out a i s o  t h a t  i n  t h i s  case  ; 
d i e t  in fo rm a t io n  canno t be r e a d i l y  a s sem b led .

The r a d io c h e m ic a l  and c c u n t in g  p ro ced u re s  f o r  S r-90  and th e  X -rays  fluo . 
cence te c h n iq u e s  f o r  s t a b l e  s t r o n t iu m  u sed  in  t h i s  wcrk were d e s c r ib e d  i n  p rev ia ;  
r e p o r t s .

2 .  STRONTIUM-90 LEVELS IN 1965

A n a ly s is  o f  food item s c o n t in u e d  i n  1965 - T ab le  1 p r e s e n t s  th e  e s t i n a t í  
o f  S r-90 /C a r a t i o s  i n  t o t a l  d i e t  f o 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  valí, 
f o r  p re v io u s  y e a r s .  R e l a t i v e  c o m p o s i t io n  o f  th e  d i e t s  u sed  i n  th e  c a l c u l a t i o r . s  a 
th o se  in c lu d e d  in  p re v io u s  P ro g re s s  R e p o r t s .

In  p a r t i c u l a r ,  b r e a s t  f e e d in g  i s  ta k e n  i n t o  acc o u n t  as  c o n t r i b u t i n g  1/3 
th e  c a lc iu m  in t a k e  from b i r t h  t o  th e  age of 6 mont’n s ;  th e  OR (m o th e r ’s d i e t  —#  br 
f e e d in g )  v a lu é  used  was 0 .13 (1965 P ro g re s s  R e p o r t ) .

The column on s t a b l e  s t ro n t iu n i  i n  T ab le  1 c o n ta in s  new e s t im a te s  which a- 
s l i g h t l y  h ig h e r  th a n  p re v io u s  o n e s . I t  i s  f e l t  t h a t  th e  su rvey  i s  a t  p r e s e n t  qui: 
r e p r e s e n t a t i v e  f o r  th e  ¿ e g io n  (Buenos A ire s  p ro v in c e  and th e  l i t o r a l  á r e a ) .

The d i e t  l e v e l s  of S r-90  in  1965 a r e  l c v e r  th a n  th o s e  of 1964 f o r  a l l  ag¿ 
g ro u p s ,  chang ing  th e  t im e - t r e n d  observed  in  th e  r e c e n t  y e a r s .  On th e  o th e r  ha~d, 
th e  t :end w i th  age has  n o t  v a r i e d  s i g n i f i c a n t l y .

T ab le  I I  shows th e  av e ra g e  S r-90 /C a  r a t i o s  i n  bor.e f o r  s e v e r a l  age group? 
i n  1965. I t  sh o u ld  be p o in te d  ou t t h a t  th e s e  v a lú e s  a r e  b ased  on sam ples c o l l e o  
i n  th e  above m entioned  r e g ió n  and do no t  o v e r la ?  c o m p le te ly  th o s e  o f  th e  " c o n t ro l '  
p o p u la t io n  used  f o r  d i s c r i m i n a t i o n  s t u d i e s  . The number o f  sam ples i n d i c a t e d  in  t!. 
t a b l e  i s  n o t  l a r g e , . p a r t i c u l a r i y  f o r  some age g ro u p s ,  and th e  v a lú e s  a r e  n o t  very 
r e p r e s e n t a t i v e .  S tan d a rd  e r r o r s  o f  th e  means ran g e  from 10%‘t o  20%. The le v e i?  í 
T ab le  I I  show a máximum f o r  young c h i l d r e n  in  th e  1 t o  2 y e a r  g roup ; th e  d i s t r i b u -  
t i o n  w i th  age i s  q u i t e  sm oo th .

3 .  STUDY ON DISCRIMINATION FACTORS AND SKELETAL TURNOVER

The d a ta  assem bled  so  f a r  on S r -9 0  and n a t u r a l  s t r o n t iu m  bone l e v e l s  of 
th e  " c o n t r o l l e d "  p o p u la t io n  ( c h i l d r e n  i n  P e d i a t r i c  H o s p i t a l s )  a r e  l i s t e d  in  d e t a i l  
i n  T ab le  I I I .  V alúes in c lu d e d  in  p re v io u s  r e p c r t s  a r e  marked w i th  an  a s t e r i s k :  
new d a ta  amount t o  110 bone sam p le s .  The t a b l e  in c lu d e s  a l s o  th e  r e l e v a n t  d i e t  
l e v e l s ,  e s t im a te d  from food a n a l y s i s  and d i e t  in fo rnva tion  o b ta in e d  from th e  Hospit 
When th e  d i e t a r y  in fo rm a t io n  assem bled  was on ly  q u a l i t a t i v e ,  th e  d i e t  l e v e l  was ta ­
t o  be t h a t  of th e  g e n e r a l  p o p u la t io n  ( I a b l e  I ) .



C a l c u l a t i o n s  o f  turnover  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  from the data  o f  
ible I I I  r e q u ir e  a d d i t i o n a l  in f o r m a t i o n ,  such as  the ca lc iu m  and s t a b l e  s tr o n t iu m  
jntents  in  the  s k e l e t o n  as  a f u n c t i o n  o f  a g e .  This  in fo r m a t io n  has been p r e s e n te d  
n previous P rogress  Reports  and i s  not  r e p e a te d  here  .

Average tu rn o v e r  r a t e s  f o r  g iven  age p e r io d s  can  be computed from s p e c i f i c  
nctiv ity  d a ta  ( S r - 9 0 / S r ) .  U sing the  same f o rm u la t io n  as  in  th e  1965 P ro g re s s  Re-

i t  can be shown t h a t  the  bone s p e c i f i c  a c t i v i t y  in  any p e r io d  j  i s  r e l a t e d  to  
ítiat of the  p re v io u s  p e r io d  _i and th e  d i e t  l e v e l s  by th e  fo l lo w in g  e x p r e s s io n :

• m. (1-K) + D- (Am + Km¿)

Bj  = ---------------1-----------^ -------------------

where B i s  s p e c i f i c  a c t i v i t y  in  bone ( S r -9 0 /S r )

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

D i s  the  s p e c i f i c  a c t i v i t y  in  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  the  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  ¿  which i »  r e p la c e d  by new s t r o n t iu m  ( tu rn o v e r )

D ie t  s p e c i f i c  a c t i v i t y  v a l ú e s  were d e r i v e d  f o r  the c o r r e s p o n d in g  data o f  
Table I I I  and the  s t a b l e  s t r o n t iu m  t o  c a lc i u m  r a t i o s  o f  Table I .

U sing th e  e x p re s s io n  m entioned  above ,  mean tu rn o v e r  r a t e s  f o r  s e v e r a l  age 
periods were computed ( c l e a r l y  th e  av e rag e  r a t e  i s  o b ta in e d  d i v i d in g  K by th e  tim e 
m volved). C a lc 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 g ro u p s ,  
a procedure which may be q u e s t i o n a b l e • However, th e  n e a r  c o n s ta n c y  o f  b o th  d a i l y  
íntakes and s k e l e t a l  s t r o n t iu m  a c c r e t i o n  s u p p o r ts  a v e ra g in g  assum ing l i n e a r i t y .

F ig u re  1 p r e s e n t s  th e  r e s u l t s  of th e s e  c a l c u l a t i o n s .  The le n g th  o f  th e  
time p e r io d s  were s e l e c t e d  somewhat a r b i t r a r i l y , b u t  w i th  th e  aim of íh e lú d in g  in  
pach á. s i g n i f i c á n t  mimber o f r b o n e ' d ^ c a .11 sh b u ld  be "pointed out t h a t  th e  u n -  
‘■ e r ta in t ie s  i n  th e  e s t im a te s  a r e  s u b s t a n t i a l ,  m a in ly  because  th e  s p e c i f i c  a c t i v i -  
t ie s  a re  no t very  d i f f e r e n t  a l l  a lo n g  th e  age p e r io d  s t u d i e d .

I t  a p p e a rs  fronf F ig u re  1 t h a t  th e  tu r n o v e r  r a t e  changes s t r i k i n g l y  w ith  
the ag e .  Very young i n f a n t s  have a f a s t  tu r n o v e r  r a t e  of ab o u t 77» p e r  month; 
the r a t e  slows down a lm o s t  e x p o n e n t ia l ly .  a s  ' t h e  age in c r e a s e s  and re a c h e s  1.5%
Por month i n  th e  second y e a r  of l i f e .  Assuming t h a t  t h i s  t r e n d  c o n t in ú e s  t o  be 
a PProximately v a l i d  over a f u r t h e r  p e r io d  of s e v e r a l  m on ths ,  th e  a d u l t  " a c c e p te d "  
ra te  of 3.57» p e r  y e a r  would be a t t a i n e d  d u r in g  or s h o r t l y  a f t e r  th e  t h i r d  y e a r  of 
l i f e .  I t  i s  w orth  m e n tio n in g  t h a t  th e  v a lú e s  o b ta in e d  su p p o r t  th e  f i g u r e  o f  507» 

the ave rage  an n u a l  tu rn o v e r  r a t e  in  th e  f i r s t  y e a r  of l i f e ,  in c lu d e d  i n  th e  
1^65 P rog ress  R e p o r t .



S tro n tiu m  t o  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  can a l s o  be computed from t- 
d a ta  o f  T ab le  I I I  and th e  a d d i t i o n a l  in fo rm a t io n  r e f e r r e d  t o  above .

Using th e  same type  of fo rm u la t io n  a s  i n  th e  p re v io u s  R e p o r t ,  th e  Sr/Ca 
r a t i o  i n  bone i n  an age group j  i s  r e l a t e d  to  t h a t  of th e  p re v io u s  p e r io d  i_ ar,¿ 
w i th  the  d i e t  b; th e  e x p r e s s io ñ :

where

LJ

L i s

C i s

D i s

F i s

AC i s

K i s

^  Ci  (1 “K) + Dj F j (AC + KCi)

Cj

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

U sing  t h i s  e x p r e s s io ñ ,  d i s c r i m i n a t i o n  f a c t o r s  f o r  d i f f e r e n t  age groups 
were d e r iv e d  and p r e s e n te d  in  F ig u re  2 ; th e  u n c e r t a i n t i e s  a g a in  a r e  s u b s t a n t i a l

F ig u re  2 shows t h a t  s t r o n t iu m  i s  l e s s  a i s c r i m in a t e d  a g a i n s t  i n  v e ry  youne 
i n f a n t s  th a n  in  o ld e r  c h i l d r e n .  D is c i im in a t io n  f a c t o r s  found range  from about 
0 .7  i n  th e  f i r s t  months a f t e r  b i r t h ,  down t o  0 .3  f o r  th e  second y e a r  of l i f e .  Th-. 

a v e ra g e  d i s c r i m in a t io n  f a c t o r  f o r  th e  f i r s t  y e a r  o f  L ife  a s  deduced from F ig u re  ! 
i s  a p p ro x im a te ly  0 .4 2 ,  v e ry  c i ó s e  t o  th e  e s t im a te  of th e  1965 R eport  ( 0 .3 7 ) .

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  t o  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  
seem t o  be i n t e r r e l a t e d • F u r th e rm o re ,  b o th  reac h  th e  " a d u l t "  v a lú e s  d u r in g  or 
s h o r t l y  a f t e r  th e  t h i r d  y e a r  of l i f e «  I t  seems p o s s i b l e  t h a t  th e s e  v a lú e s  r e -  
main c o n s ta n t  in  th e  3-10 y e a r  p e r i o d .  In  th e  e a r l y  a d o le s c e n c e ,  on th e  o th e r  
h an d ,  th e  in c re a s e d  bone r e m o d e l l in g  s u g g e s t s  a g a in  a f a s t e r  tu rn o v e r  and corres* 
p ond ing ly  l e s s  d i s c r i m i n a t i o n  a g a i n s t  s t r o n t i u m .

Bones from th e s e  o ld e r  agu groups were san p le d  d ú r ín g  1965. I t i s  Worth me: 
t i o n i n g  t h a t  th e s e  samples a r e  q u i t e  d i f f i c u l t  t o  o b t a i n .  T ab le  IV summarizes 
th e  r e s u l t s  of S r-90  and s t a b l e  s t r o n t iu m  measurem ents in  th e s e  sam p le s .  The 
in fo rm a t io n  c o l l e c t e d  so  f a r  i s  n o t  s u f f i c i e n t  t o  d e r iv e  d i s c r i m i n a t i o n  and tu r n ­
over v a lú e s  f o r  th e s e  age g ro u p s .  In  p a r t i c u l a r ,  p r e c i s e  in fo rm a t io n  on th e  cor- 
re sp o n d in g  d i e t s  i s  needed .
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A g e  G r o u p S ta b le  S r  
( x ñ g f g C l )

S r - 9 0
( p c / g  C a )

1960 1961 1962 196C 1964

M
I

U>
CT«

0 - 6  m o n t h s

6 -1 2  m o n t h s

0. 68

1 .1 6

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

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

1 2 -2 4  m o n t h s 1. 31 2 . 4 6  2 . 7 6  3 . 4 8  4 . 4 5 6. 55

2 4 - 3 6  m o n t h s 1. 36 2 . 6 2  3 . 5 9  4 .1 1  5 . 2 0  8 . 5 0

A d u l t  s 2. 03 3 .1 5  3 . 8 8  5 . 9 7  6 . 8 8  9 . 1 9

1965

4 . 10

5. 81

7. 08 

7 .3 2

8. 69



T A B L E  I I  

S R - 9 0  IN  H U M A N  B O N E  D U R IN G  1965

A g e  G r o u p  p e  S r - 9 0 / g  C a  N u m b e r  o f  s a m p i e s

S t i l l b i r t h s  1 .5 7  12

0 - 6  m o n t h s  1. 93 32 

6 -1 2  m o n t h s  2 . 2 1  7

1 -2  y e a r s  2 . 2 6  3

2 - 3  y e a r s  1 . 9 6  5

3 - 5  y e a r s  1 . 7 4  4 

6 - 1 0  y e a r s  1 . 5 0  12

10 y e a r s  1. 39 8



O N E  D ' I E T S

u
00

A g e D ate oí S r -9 0 /C a S r /C a S r - 9 0 /S r S r - 9 0 /C a
(months) B ir th ( PC /  g ) (m g /g  j ( p c / m g )

0-6  M os.
( PC /  g ) 

6-12 M os. 12--24 M os. 24-36  Mos

+ S til lb ir th 5 /63 0.99 0 .37 2. 67 - - -

+ S ti l lb ir th 5 /63 0. 92
V

0.31 2. 97 - - - -

+ S ti l lb ir th 5 /63 0. 62 0 .25 2 .48 - - - -

+ S ti l lb ir th 6/63 0 .45 0 .2 0 2 .2 5 - - - -

+ S ti l lb i r th 6/63 0 .46 0. 10 4. 60 - - - -

+ S ti l lb i r th 8/63 0.57 0. 12 4 .75 - - - -

+ S ti l lb ir th 8 /63 0. 86 0. 21 4. 09 - - - -

+ S ti l lb ir th 8/63 0. 74 0 .20 3 .7 0 - - - -

+ S ti l lb ir th 9/63 1.04 0 .20 5 .2 0 - - - -

+ S ti l lb ir th 9 /63 1. 15 0 .21 5 .48 - - - -

+ S ti l lb i r th 10/63 1. 12 0. 16 7 .0 0 - - - -

+ S ti l lb i r th 10/63 1 .30 0 .46 2 .83 • - - _



B O N E  D I E T S

A g e
(months)

Date of 
B ir th

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

S r /C a
(m g/g )

S r -9 0 /S r
(pc /m g j

0-:6 Mos.

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

6-12 M os. 12--24 Mos. 24-36

+ S til lb ir th 10/63 1.21 0.22 5. 50 - - - -

+ S ti l lb ir th 10 /63’ 0.86 0. 21 4. 09 - - -

+ S ti l lb ir th 10/63 0. 63 0 .20 3. 15 - - - -

+ S til lb ir th 10/63 1. 02 0.25 4. oe - - - -

+ S t i l lb ir th 11/63 0. 85 0 .20 4.25 - - - -

+ S ti l lb ir th 6/64 1. 12 0. 19 5. 89 - - - -

+ S t i l lb ir th 6 /64 1.28 0.27 4. 74 - - -

+ S ti l lb ir th 6 /64 1.87 0 .27 6.93 - - - -

+ S t i l lb ir th 6/64 1.75 0.25 7. 00 - - - -

+ S t i l lb ir th 6/64 1.76 0.42 4. 19 - - - -

+ S t i l lb ir th 6 /64 0.91 . 0 .26 3 .50 - - -

+ S t i l lb i r th 7 /64 1.01 0. 36 2.81 - - - -



B O N E D I E T S

A g e D ate of S r -9 0 /C a S r /C a S r -9 0 /S r S r - 9 0 /C a
(m onths) B ir th ( p e  /  g ) (mg /  g) (p c /m g  ) ( PC /  g)

0 -6  Mos. 6-12 M os. 12 -24 M os. 24-36

+ S ti l lb ir th 7 /64 0 .76 0 .23 3. 30 - - - -

+ S ti l lb i r th 7 /64 1.47 0/23 6. 39 - - - -

+ S ti l lb ir th 7 /64 1.95 '  0 .22 8. 86 - - - -

+ S t i l lb ir th 7 /64 1 .24 0 .26 4 .77 - - - -

+ S t i l lb ir th 7 /64 0 .54 0. 16 3. 37 - - - -

+ S t i l lb ir th 8 /64 0. 97 0. 10 9. 70 - - -

+ S t i l lb i r th 8 /64 1.53 0. 24 6. 37 - - - -

+ S t i l lb ir th 8 /64 1. 17 0. 33 3.55 - - - -

+ S ti l lb ir th 8 /64 . 1. 12 0. 28 4. 00 - - - -

+ S t i l lb i r th 8 /64 1.42 0. 31 4. 58 - - - -

+ S t i l lb ir th 9 /64 1.28 0. 38 3. 37 - - - -

+ S t i l lb i r th 9 /64 1. 18 0 .28 4 .21 - - • _ _



STRONTIUM IN BONES AND DIETS

B O N E D I E T S

A g e
(m onths)

Date of 
B ir th

S r -9 0 /C a  
( p e  /  g )

S r /C a
(m g/g)

S r - 9 0 /S r  
(pe /m g)

0-6 Mos.

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

6-12 M os. 12-■24 M os. 24-36  M os

+ S ti l lb ir th 10/64 1.38 0 .26 6. 00 - - - -

+ S ti l lb ir th 10/64 1.42 0.23 6. 17 - - -

^  S ti l lb ir th 10/64 1.06  * 0. 18 5 .89 - - - -

•p«
1-1 S ti l lb ir th 10/64 1. 11 0.24 4. 63 - - - -

S ti l lb ir th 10/64 1.43 0.21 6. 81 - - - -

S t i l lb ir th 12/64 2 .3 6 0. 42 5. 62 - - - -

S t i l lb ir th 2 /65 1.49 0. 26 5 .73 - - - -

S ti l lb i r th 3/65 1.42 0 .26 5 .46 - - - -

S t i l lb i r th 5/65 1.72 0 .26 6. 62 - - - -

S t i l lb i r th 6/65 1.36 0.42 3 .24 - - r -

S t i l lb i r th 6/65 1.85 0. 38 4. 87 - - -

S ti l lb i r th 7/65 1. 12 0. 35 3. 20 - - - -



A g e
(m onths)

Date of 
B ir th

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

S r /C a
(m g /g )

S r - 9 0 /S r  
(pe /  mg)

0-6  M os.

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

6-12 M os. 12 -24 Mos. 24-36

S ti l lb ir th 7/65 1.18 0. 33 3. 58 - - - ->

S ti l lb ir th 8/65 1.88 0. 30 6. 27 - - - -

S ti l lb i r th 8/65 2. 08 0. 32 6. 50 - - - -

S t i l lb ir th 9 /65 0 .97 0 .28 3 .46 - - - -

S til lb ir th 9/65 1. 06 0. 26 4. 08 - - - - •

S til lb ir th 9/65 1. 14 0 .29 3 .93 -  . - - -

S ti l lb i r th 9 /65 1. 63 0 .27 6. 04 - - - -

S til lb ir th 10/65 1. 04 0. 30 3. 47 - - - -

S til lb ir th 11/65 1.57 0 .27 5. 81 - - - -

0 .2 7/64 1.32 0. 31 4. 26 4. 06 - - -

0 .4 3/65 2 .24 0 .25 8. 96 5.01 - -V

0 .4 8/65 1.17 0. 32 3 .66 4. 11 - - -



A g e Date of S r - 9 0 / C a S r / C a S r - 9 0 / S r S r - 9 0 / C a
(months) B i r th ( PC /  g ) ( m g / - ) (pe /~T7.g) ( PC /  g )

0-5 Mos. 6-12 Mos.  12-24 Mos. 24-36

0. 5 6/65 1. 20 0. 32 3. 75 5. 01 - -

+ 0 .5 9/63. 1.42 0. 33 4. 30 2. 73 - -

0. 8 5/65 1. 67 0. 50 5. 34 5. 01 - -

+ 0 .8 1/64 0. 83 0. 42 1. 98 4. 06 - -

0 .9 6/65 2. 11 0. 30 7. 03 5. 01 - -

+ 1 .0 4 /64 2. 06 0.27 7. 63 4. 06 - -

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 11/64 1.83 0. 33 5. 55 4. 28 - -

1. 1 11/64 2. 01 0. 34 5. 91 4. 28 - -

1. 1 9/64 1. 51 0 .26 5. 81 4. 28 -

1. 3 10/64 2.73 0.28 9. 75 4. 28 -



t-1, 
I

4>

STRONTEUAi LN BOXES AND DIETS

B O N E  D I E T S

A g e  Date of S r -9 0 /C a  S r /C a  S r - 9 0 /S r  S r -9 0 /C a
(m onths) B ir th  ( pe /  g ) (m g/g )  ( p c ' /m g )  ( pe /  g )

1 .3 2 /65 2. 17 0. 38 5. 71

0-6 Mos. 

5. 01

6-12 Mos. 12-24 M os. 24-36  M os.

+ 1.3 5 /64 1. 18 0. 29 4. 07 4. 06 - - -

1 .3 2 /65 2.71
V

0. 40 , 6 . 7 8 5. 01 - - -

+ 1 .3 5 /64 1. 27 0. 15 8.47 4. 06 - - -

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

1 .4 4 /65 2 .26 0.53 , 4. 26 5. 01 - - -

1. 6 10/64 1.20 0. 34 . , 3. 53 4. 28 - - -

+ 1 .7 2/64 1.42 0. 23 6. 17 4. 06 - - -

1 .7 10/64 1. 68 0. 23 7. 30 « 4. 28 - - -

+ 1 .9 9 /63 0. 90 0.22 , 4 . 0 9 2. 73 - - -

+ 2 .0 11/63 2.41 0. 33 ,7. 30 4. 06 - - -

2 .0 2 /64 1. 60 0. 34 4.71 4. 06 - - -



< A g e
(months)

Date of 
B ir th

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

S r /C a
(m g /g )

S r - 9 0 /S r  
(pe /  mg)

0-6 Mos.

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

6-12 Mos. 12 -24 M os. 24-36 Mos

+ 2. 0 7/64 1.49 0 .4 0 3. 73 4. 06 - -

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

2 .0 4 /65 1.32 0. 23 5. 74 5. 01 - - -
M
1 2 .0 5 /65 1. 31 0. 34 3. 85 5. 01 - - -

£>U1 2 .0 5/65 1. 68 0. 38 4 .42 5. 01 - - -

2 .2 10/64 2 .45 0 .48 5. 10 4 .2 8 - - -

2 .2 12/64 3. 00 0. 39 7. 69 4 .2 8 - - -

+ 2. 3 6 /64 1.64 0. 31 5 .29 4. 06 - - -

+ 2. 3 3/64 2. 27 0. 37 6. 13 4. 06 - - - •

+ 2 .4 3/64 1 .40 0. 33 4. 24 4. 06 - - -

+ 2 .4 4 /64 1. 73 0. 37 4. 68 ' 4. 06 - - -

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



M
I

-í>ON

A g e
(months)

Date of 
B ir th

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

S r /C a
(m g /g )

S r -9 0 /S r  
(pe /  mg)

0-6 Mos.

2 .5 4 /65 1. 60 0. 30 5. 33 5. 01

2 .8 8/64 1.77
e

0. 18 9. 83 4. 28

2 .9 5 /64 1.62 0 .24 6.75 4, 06

+ 3. 0 9 /63 1.87 0. 32 5 .84 2 .73

+ 3. 0 10/63 1.42 0. 35 4. 06 2 .73

o
•

CO+

1 /64 1 .50 " 0.27 ! 5. 55 4. 06

3. 0 7 /64  , 2. 11 . 0. 29 7 .28  ' 4. 28

3. 0 12/64 , 1.96 i- 0. 42 i 4. 67 4. 28

+  3 .2 1/64 2. 10 0. 35 'i 6 .00  '■ 4. 06

3 .2 4 /65 i 1.82 0. 36 6 .28 5. 01

+■ 3 .2 7 /63 1.84 0. 31 5. 93 2. 73

+ 3 .5 2 /64 1. 89 0. 35 5. 40 4. 06

S r -9 0 /C a  
.( pe /  g )

6-12 Mos. 12-24 Mos. 24-36  M os.



A p e Date of S r -9 0 /C a S r /C a S r -9 0 /S r S r -9 0 /C a
(m onths) B ir th ( PC /  g ) (m g/g) ( p e /  mg) ( PC /  g )

0-6 Mos. 6 - 1 2 -Mos. 12--24 Mos. 24-36 Mos

+ 3. 6 1/63 0. 5£ 0. 25 2. 12 2. 73 - - -

3 .7 1/65 2. 13 0. 35 6.09 5. 01 - - -

M
+ 3 .9 2 /64 1.87  r 0 .20 6. 45 4. 06 - - -

1
4> 3 .9 9 /64 1.94 0.46 4.22 4. 28 - - -
'-J

+ 4 .0 9/63 1.24 0 .40 3. 10 3 .28 - - -

+ 4. 0 9/63 1.77 0. 36 4. 92 3. 28 - - -

4 .0 10/64 1. 94 0. 37 5. 24 5. 22 - - -

4. 0 10/64 1.70 0. 39 4. 36 5 .22 - - -

4 .0 12/64 1.44 0. 31 4. 65 5. 13 - - -

4 .0 2/65 1. 22 0. 31 3. 94 5. 01 - - -

4 .2 8/64  . 1 .96 0. 36 5 .4 4 4 .28 - - -

+ 4 .4 3/64 1. 19 0 .28 4. 25 4. 06 - •



A g e Date of S r -9 0 /C a S r /C a S r -9 0 /S r S r -9 0 /C a
(months) B ir th ( PC /  g ) (m g/g) ( pc /m g ) ( PC /  g )

0-6 Mos. 6-12 M os. 12 -24 M os. 24-36

+ 4 .8 12/63 2. 13 0. 39 5. 46 2. 73 - - -

4 .8 6 /64 2. 07 - 0. 26 7. 96 4. 28 - - -
H

1 5. 0 6/64 1.88 0 .26 7. 23 4 .28 _ _

00
5 .0 2/65 1.54 0 .40 3. 85 5. 01 - - -

5 .2 8/64 2. 06 0. 32 6. 44 4. 28 - - -

5. 3 2/65 2.07 0. 35 7. 39 5. 01 - - -

5. 3 5/64 3. 06 0. 28 10. 93 4. 28 - - -

5 .4 6 /64 2. 80 0 .25 11. 20 4 .28 - - -

7 .0 12/64 2 .29 0. 53 4. 32 4 .6 6 7 .8 0 - -

+ 7 .6 7 /63 2 .9 0 0. 37 7 .84 3. 67 5 .86 -

+ 8. 0 10/63 1.41 0 .3 0 4 .7 0 3. 67 5 .86 -

+ 8. 0 3/64 0. 95 0 .25 3. 80 4. 06 7. 25 - -



B O N E  D I E T S

A g e
(m onths)

Date of 
B ir th

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

S r /C a
(m g/g)

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

0-6 Mos.

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

6-12 Mos. 12-24 Mos. 24-36

8. 0 3/64 1. 04 0. 28 3.71 4. 06 7 .25 - -

8. 0 10/64 1. 05 0. 38 2 .76 4. 66 7. 80 - -

+ 8. 3 9/63 1. 16 0. 28 4. 14 3. 67 5. 86 - -

i 8. 3 2/64 2 .43 0. 26 9. 35 4. 06 7 .25 - -

VO 8. 5 2/64 1. 94 0. 29 6. 69 4. 06 7 .25 - -

8. 5 5/64 3. 74 0. 58 6 .45 4. 06 7 .25 - -

+ 8. 6 9/63 2. 29 0. 35 6. 54 3. 67 5 .86 - -

+ 9. 0 11/63 1. 47 0. 26 5. 65 3. 67 5. 86 - -

9. 0 9 /64 2. 41 0.41 5. 88 4. 66 7 .80 - -

+ 9 .3 9/63 2. 08 0 .40 5 .2 0 3. 67 5. 86 - -

+ 9. 8 9/63 2.47 0. 31 7 .97 3. ¿7 5. 86 - -

+ 10.2 10/63 1.42 0.41 3 .46 3. 67 5! 86 - . -



B O N E D I E T S

. A g e Date of S r -9 0 /C a S r /C a S r - 9 0 /S r S r - 9 0 /C a
(months) B ir th (  pe /  g ) (m g/g ) ( p c /m g  ) (  PC /  g )

0-6  Mos. 6-12 M os. 12-24 Mos. 24-36 M os.

+ 10.3 1/63 1.85 0. 32 5 .77 2 .57 4. 7.3 -

+ 10.5 11/63 1.51 ! 0. 37 4 .08 3.67 5 .8 6  - -

10.5 3 /64 2 .47 , 0 .47 ' 5 .26 3. 58 5 .5 4 -
M

1 11 .0 6 /64 2. 61 0 .35 7 .46 4 .28 7 .63 -

Ui
O

11 .0 8 /64 1.75 0. 46 3. 80 4 .2 8 7 .63 -

+ 12 .0 8/62 0.91 0 .40 ' ' 2 .27 2 .73 3.71 -

12. 0 9 /63 1.83 0. 30 6. 10 3 .67 5. 86 -

13.3 6/64 2 .51  1 0 .37 6.78 4 .28 7. 63 8. 15 -

13.5 5 /64 1.99 0. 41 4. 85 4 .2 8 7 .63  8. 15 -

+ 15.2 5 /63  . 1.09 0. 36 ' 3 .03 3 .28 5 .8 6  7 .67 - ■

15. 6 4 /64 2 .3 0 0. 37 6.22 3.58 5 .5 4  6 .1 0 -

+ 16 .0 5/62 1.24 0.43 2 .8 8 2 .73 3.71  5 .0 0 •



B O N E • D I E T S

A g e
(months)

Date of 
B i r th

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

S r / C a
(mg/g)

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

0-6 Mos.

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

6-12 Mos.  12-24 Mos. 24-36 Mos.

+ 16.0 1/63 2.05 0. 30 6. 83 2 .57 4 .73  6 .20 -

16. 0 6/63 1.74 0. 32 5 .44 3. 28 5. 86 7. 66 -

16. 0 8/63 2 .32  , 0. 54 4. 30 3. 67 5. 86 7. 66 -

+ 16.2 11/62 1.95 0. 32 6. 09 2. 65 4 .73  5 .0 0 r

+ 17. 8 12/62 1. 36 0 .27 5. 04 2. 65 4 .73  5 .0 0 -

17. 9 10/63 1.75 0. 34 5. 15 3. 67 5. 86 7. 66 -

20. 0 4/63 1. 34 0. 39 3 .44 3. 28 5. 86 7. 67 -

20. 0 9/63 2. 51 0. 46 5.46 3. 67 5 .86  7. 67 -

20. 0 8/63 2. 18 0. 37 5. 89 3. 67 5.86  7. 67 -

21. 0 1/62 1. 99 0. 34 5 .85 2. 73 3.71 5 .00 -

21. 0 2/63 1. 03 0 .30 3. 4o 2 .57 4 .73  6 .20

21 .0 9/63 1.49 0. 30 4.97 3. 67 5 .86  7. 67 -



B O N E

A g e Date of S r -9 0 /C a S r /C a S r-90 /:
(months) B ir th ( PC /  g ) (m g/g) ( p c / m :

24. 0 3/63 1. 79 0. 35 5. 11

24. 0w 5/63 1. 75 0. 37 4. 73

' 2 6 .0  Ul N>
11/62 1. 85 0. 41 4 .51

29. 6 1/63 2. 19 0.45 4. 87

32. 0 2/62 1.94 0. 49 3. 96

33. 0 5/63 1. 51 0. 39 3 .87

D I E T S

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

0-6  Mos. 6-12 Mos. 12-24 Mos. 24-36 Mos

2. 57 4. 73 6. 20 -

3. 28 5. 86 7 .67 -

2. 65 4. 73 5. 00 5. 75

2. 57 4. 73 6. 20 6. 12

2. 73 3 .71 5. 00 5. 30

3. 28 5. 86 7. 67 5. 92

+ D ata on th e s e  sam p les  w ere  a lre ad y  included in f o r m e r  p r o g r e s s  r e p o r t s .



A g e Date of 
B ir th

Ca 
(in ash)

S r -9 0 /C a S r /C a S r - 9 0 /S r

(years ) % ( pe /  g ) (m g/g) (pe /  mg)

4 12/60 36. 0 1.41 0. 51 2 .76

4 9 /60 32. 2 1. 28 0. 65 1. 97

4 9 /60  , 33. 4 1. 89 0 .45 4. 20

4 4 /60 33. 6 2. 00 0.-68 2. 94

5 6/59 31. 9 1. 17 0. 35 3. 34

5 2 /60 36. 7 1. 76 0 .79 2. 23

6 10/58 32. 7 1. 18 0. 30 3 .93

6 1/59 33. 1 1. 56 0. 63 2 .48

6 6/59 36. 3 1 .20 0. 47 2. 55

6 7/59 34. 2 1. 30 0. 48 2. 71

6 7/59 36. 8 1. 06 0 .46 2. 3,0

7 8/57 36. 0 1 .40 0. 57 2 .46



A g e Date of 
B ir th

Ca 
(in ash)

S r -9 0 /C a S r /C a S r - 9 0 /S r

(y e a rs ) % ( PC /  g ) (m g/g) (pe /  mg)

7 4 /58 33. 9 0. 64 0. 38 1. 68

8 7/57 37. 8 0. 87 0. 49 1.78

9 12/56 35 .4 1. 96 0.76 2. 58

9 1/56 37. 6 1. 55 0 .49 3 .16

9 7/56 36 .5 . 0 .60 0 .28 2. 14

10 1/54 36. 3 1.67 0. 39 4 .28

10 1/55 35. 1 2. 68 0. 68 3.94

10 4/55 34 .5 1. 05 0 .80 1. 31

10 6/55 30 .7 1.24 0.71 1.75

12 1/52 35. 1 1. 63 0. 65 2.51

12 12/52 35 .5 1. 18 0 .87 1.36

12 11/52 35 .2 1. 30 0 .43 3.02



A g e Date of 
B ir th

Ca 
(in ash)

S r -9 0 /C a S r /C a S r - 9 0 /S r

(y ea rs ) % ( PC /  g ) (m g/g ) (pe /  mg)

12. 1/53 32. 8 1. 95 0.72 2. 71

12 5/53 32. 8 1. 08 0. 33 3. 27

12 6/53 36. 3 1. 18 0. 60 1.97

14 1/50 31. 6 1. 52 0 .46 3. 30

15 4 /49 33. 1 1. 81 0. 38. 4. 76
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