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The s o l u b i l i t y  of r a d i o s t r o n t i u m  Sr  9~ in the con ten t s  of the  s t o m a c h  and s m a l l  i n t e s t i n e  of p ig s  and 
va ts  i s  30- 50% and is  i ndependen t  of the c o n c e n t r a t i o n  of c a l c i u m  p r e s e n t .  The p r o p o r t i o n  of c o m p l e x  Sr  9~ 
in the f i l t r a t e  of the con ten t s  f a l l s  wi th  an i n c r e a s e  in c a l c i u m  c o n c e n t r a t i o n  in the m e d i u m .  Add i t ion  of 
p e c t i n  and a lg in i c  a c i d  to the food r e d u c e s  the s o l u b i l i t y  of Sr  9~ and Ca 45 in a l l  d i v i s i o n s  of the g a s t r o - i n t e s -  
l inal  t r a c t ,  a l g in i c  ac id  ac t i ng  m a i n l y  on the s o l u b i l i t y  of r a d i o s t r o n t i u m .  

The o b j e c t  of th is  i n v e s t i g a t i o n  was  to s tudy  Sr  9~ in the con ten t s  of the g a s t r o - i n t e s t i n a l  t r a c t  and a l so  
c e r t a i n  p a r a m e t e r s  of i t s  p h y s i c o - c h e m i c a l  s t a t e :  i t s  s o l u b i l i t y  and i t s  b ind ing  wi th  c o m p l e x e s .  

EXPERIMENTAL METHOD 

Experiments were carried out on pigs and rats. In the experiments on pigs the content of Sr 9~ was de- 

t ern~ined in various parts of the gastro-intestinal tract and its solubility and binding with complexes studied 

at various time intervals after feeding and with different calcium contents in the food. In the experiments 

on rats the effect of certain complexing agents on the solubility of Sr 9~ and Ca 45 in the contents of the gastro- 

intestinal tract was studied. 

Sixteen pigs received a normal mixed diet consisting of uncleaned potato, carrot, oatmeal, wheat, and 

meat. The animals were fasted 24 h before the experiment began. Sr 9~ was given as a component of food 

products obtained in a special agronomic experiment. Chalk in various concentrations was added to the 

food received by some animals. The animals was sacrificed i-i0 h after feeding. Experiments on rats 

w e r e  c a r r i e d  out u n d e r  s i m i l a r  cond i t i ons .  Sr9~ and Ca45Cl2 w e r e  g iven  wi th  the food as  a so lu t ion .  
P e c t i n  o r  a l g i n i c  a c i d  was  added  to the food g iven  to s o m e  r a t s .  The a n i m a l s  w e r e  s a c r i f i c e d  2 h a f t e r  

feed ing .  

So lub i l i ty  of Sr  9~ was  d e t e r m i n e d  by  the me thod  of Moore  and T y l e r  [4] wi th  s l i gh t  m o d i f i c a t i o n s .  To 
d e t e r m i n e  the d e g r e e  of b ind ing  of Sr  9~ in the f i l t r a t e  wi th  c o m p l e x e s ,  100 g of con ten t s  was  c e n t r i f u g e d  fo r  
1 .5 -2  h at 5000-6000 r p m ,  the s u p e r n a t a n t  was  f i l t e r e d ,  an a l iquo t  p a r t  of i t  was  i n c i n e r a t e d ,  and p a r t  was  
p a s s e d  t h rough  KU-2 r e s i n  in the NH4-form.  The p r o p o r t i o n  of c o m p l e x  Sr  :~~ was  e s t i m a t e d  f r o m  the a c t i v i -  
ty not  c o m b i n e d  wi th  r e s i n .  The i n s o l u b l e  a s h  was  d e t e r m i n e d  q u a n t i t a t i v e l y  f r o m  the ash  r e s i d u e  of the in-  
so lub l e  p a r t  of the s p e c i m e n s  s u b m i t t e d  to a n a l y s i s .  

EXPERIMENTAL RESULTS 

Data showing the quantity of Sr ~~ in the contents of the gastro-intestinal tract of pigs at different times 

after feeding,and information on the quantity of insoluble ash are given in Table I. 

It will be noted that Sr ~~ disappeared from the stomach more rapidly than most of the food consumed, 

as is clear from comparison of the content of Sr 9~ in the insoluble ash at the same time. A similar fact for 

Ca has been described elsewhere [4]. From the data given in Table 1 the rate of disappearance of" Srg~ 

the proximal portion of the gastro-intestinal tract was calculated. It can be expressed by the sum of 2 ex- 

ponential equations: 0.693t 0.693t 

gst = 62e 0.5 + 38e 3.5 (1) 
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TABLE 1. Content of Sr ~~ and Insoluble Ash in 
Times After Feeding 

" ~  O 

1 

2 

4 

i0 

Gastro-Intest inal  Tract  of Pigs at Various 

Sr 9~ (in % of intake with food) 

in small  intestine 

proximal distal 
portion portion 

7 1 
6 18 
3 14 
1 8 

61 

51 

35 

14 

9o  
19 0.68 
28 0.52 
40 0.35 
10 0.21 

TABLE 2. Solubility of Sr 90 and Ca 45 in Contents 
Rats After  Addition of Complexing Agents to the 
Found in Investigated Portion 

Complexing agent 
added to food 

Control 
Alginic acid 
Pectin 

of Gastro-hl test inal  Tract  of 
Food (in% of Total Quantity 

Quanti- 
ty (in rag) in food 

srg0 I Ca45 
44 50 

300 4 13 
i00 28 33 

Solubility 

in small  
intestine 

srg0 I Ca45 

43 37 
7 17 

17 18 

in stomach 

srg~ I Ca45 

70 I 73 
43 63 
54 56 

0 . 6 9 3 t  

4 + 68e 

in large 
inter, 

Sr9~ I C~5 

461314 

o.69~t (2) 
0.5 

Yst. +s, in t~ 32e 

where Yst represents the content of Sr ~~ in the stomach (in percent of dose administered), t the time (in 

hours), and Yst ~ s.int the content of Sr ~'~~ in the proximal portion of the gastro-intestinal tract. The rate of 
disappearance of Sr ~~ from the small intestine clearly was much lower than the rate of its disappearance 

from the stomach, and a large part of its activity (68%) was removed with a half-elimination period of 4 h. 

These equations can evidently be used to determine the time of effective action of a protective preparation 

in the proximal portion of the gastro-intestinal tract. 

With the entry of food into the stomach the solubility of Sr ~~ gradually increased from 20-30 to 40-50% 

and approximately the same level of solubility of Sr ~~ was observed throughout the small intestine, falling 

slightly in the distal portion. In the large intestine the fraction of soluble Sr ~~ was much smaller. 

However, the state of radiostrontium in the liquid phase of the contents differed in different parts of 

the gastro-intestinal tract. For instance, the fraction of Sr 9~ in the filtrates bound with complexes was 67 

= 10% in the food, 5 +1% in the stomach, 16-23~,~ in the small intestine, but only 2~/5 in the large intestine. 

Most soluble Sr ~~ in the food was therefore bound in complexes. In the stomach, with its low pH, these com- 

plexes were almost completely broken down and in the intestine a secondary binding of Sr 9~ into complexes 

took place. The rest of the soluble Sr 9~ was either ionized or present in the form of readily dissociating 
compounds, easily broken down during passage through resin. 

A change in Ca intake with the food from 0.47 to 11-19 g had no appreciable effect on solubility of Sr 9~ 

in the contents of all parts of the gastro-intestinal tract. However, the presence of Ca in the medium af- 

fected the state of Sr 90 in the fi l trate.  It is clear from Fig. 1 that the percentage of Sr 9~ complexes in the 
contents of the gast ro- intes t inal  t rac t  fell appreciably with an increase in Ca content in the medium. With 
higher Ca concentrations the percentage of complex-bound Sr 9~ became pract ical ly constant (3-4). On the 
basis of these resul ts  a decrease in effectiveness of action of various complexing agents on radiostrontium 
can be expected in the presence of high Ca concentrations if these complexing agents are nonspecific for 
strontium. 
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Fig .  I. Conten t  of c o m p l e x  Sr  a~ (in p e r c e n t )  
a s  a funct ion  of Ca c o n c e n t r a t i o n  in s a m p l e .  

Addi t ion  of a l g in i c  ac id  and pec t i n  to the food ap -  
p r e c i a b l y  l o w e r e d  the s o l u b i l i t y  of  Sr  ~~ and Ca 45 both in the 
food and in the con ten t s  of the g a s t r o - i n t e s t i n a l  t r a c t .  
P e c t i n  l o w e r e d  the s o l u b i l i t y  of Ca 45 to the s a m e  d e g r e e  as  
tha t  of St "a~ whi le  a l g in i e  ac id  ac t ed  m a i n l y  on r a d i o s t r o n t i -  
um (Table  2). 

I t  can be conc luded  f r o m  the r e s u l t s  d e s c r i b e d  above  
that ,  a l though the m e t h o d  used  to d e t e r m i n e  s o l u b i l i t y  of 
i s o t o p e s  in the con ten t s  of the g a s t r o - i n t e s t i n a l  t r a c t  is  
s o m e w h a t  r e l a t i v e ,  i t  does  give a c l e a r  i d e a  of the s t a t e  of 
r a d i o i s o t o p e s  u n d e r  v a r i o u s  cond i t i ons .  In fac t ,  in e x p e r i -  
m e n t s  wi th  p e c t i n  [1] and s o d i u m  a lg ina t e  [5], the p r o t e e -  

t i r e  ac t ion  of t h e s e  s u b s t a n c e s  in r e l a t i o n  to r e t e n t i o n  of Sr  9~ in the s k e l e t o n  was  d e m o n s t r a t e d ,  the e f f e c -  
t J \ ' c l ]ess  of l o w e r i n g  of the r e t e n t i o n  c o r r e s p o n d i n g  a p p r o x i m a t e l y  to the d e c r e a s e  in s o l u b i l i t y  of Sr  ~~ d i s -  
c o v e r e d  in ou r  e x p e r i m e n t s .  
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