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Study of kinetics of iodine metabolism for a norm and thyroid  
disorders using the method of dynamic radiometry  

of the whole body and separate organs 
Matveenko E.G. 

Medical Radiological Research Centre of RAMS, Obninsk 

For exploring the potential of the radiometry of whole body and separate organs (thyroid, and 
regions of heart, thigh and liver) 559 persons were examined, of whom 304 were patients with 
different thyroid pathology. Results of this work were the following. A method was developed for 
integrated study of human body metabolism of iodine in organic and inorganic phases based on 
the radiometry of whole body, thyroid and regions of heart, thigh and liver after one-time ad-
ministration of radioactive 131I. A mathematical description is proposed for metabolism of iodine 
and thyroid hormones making possible to calculate the content of radioactive iodine in whole 
body and separate organs at any time after one-time administration of isotope, which provides 
a basis for a practitioner to draw conclusions about the status of thyroid and iodine metabolism 
in a patient’s body. 
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 1 
131I 

 % 131I   % 

I  II  III 

  
-

 1  10  1  2 
3  10 

1  % 01 2  % 02 3  % 03

 44,5 36,9 55,5 4,7 0,3 56,0 9,0 5,8 32,0 38,2 101,4 

 39,7 31,0 60,3 6,8 0,2 64,0 9,0 6,0 28,0 30,0 85,7

 50,6 38,5 49,4 7,9 0,4 58,0 11,0 4,0 30,0 38,0 93,8 

 78,5 50,3 21,5 8,7 2,8 7,0 7,0 38,0 21,0 55,0 21,2

  72,6 58,8 27,4 1,7 1,4 10,0 9,0 32,0 30,0 58,0 30,5

 57,3 41,2 42,7 3,9 1,4 40,0 9,0 20,0 26,0 40,0 68,0 

 33,4 6,2 66,6 14,6 1,1 73,0 12,0 20,0 32,0 7,0 17,1 
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 2 

131I I  II  III 

  
-  2 

 % 
-

 % 

-
- -

 10 
 % 

 % 1  % 01 2  % 02 3  % 03

 5,0 24 10,5 6 - 7 6,7 0,4 -7,0 9,4 5,5 67,3 7,0 85,7 

 4,1 24 11,0 3 5,8 0,6 -5,0 9,0 4,0 59,0 7,5 79,4 

8,3 24 18,2 8 - 9 15,2 0,6 -7,0 9,0 3,8 87,0 16,0 92,8 

 23,2 6 36,5  18,7 1,8 -6,5 3,0 19,0 167,0 17,0 21,2 

16,8 24 33,3 4 21,0 1,4 -7,0 6,0 15,0 140,0 20,0 35,1 

 8,9 24 18,6 5 10,6 0,9 -10,0 7,0 9,0 57,0 12,0 65,1 

 3,4 48 4,4 3 1,9 0,4 -1,0 12,0 2,5 59,0 2,3 12,0 
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 3 

131I  I  II  III 
  
-  2 

 % 
 24 
 % 

-
-

-

 10  % 1  % 01 2  % 02 3  % 03

 2,00 0,20 3 6 0,06 1,98 7,0 -0,30 28,0 0,20 220 

 2,13 0,20 3 6 0,04 2,37 8,0 -0,40 25,0 0,16 240 

 2,09 0,30 3 4 0,07 2,38 6,0 -0,40 22,0 0,14 201 

 2,50 0,30 -  1-  3 - 4 0,30 2,60 4,5 -1,70 23,0 0,60 102 

  2,00 0,38 -  1-  5 0,25 2,40 5,5 -2,00 24,0 0,60 102 

 2,60 0,28 2 5 - 6 0,09 2,99 7,5 -0,80 22,0 0,25 194 

 2,98 0,60  0,03 2,80 10,0  0,18 94 
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 4 

 I  II  III 
  
-  2 

 % 
 24 
 % 

- -

1  % 01 2  % 02 3  % 03

 0,37 0,03 3 5 - 6 0,46 8,0 -0,15 20,0 0,06 105,0 

 0,42 0,03 4 6 0,50 8,0 -0,16 25,0 0,08 104.0 

 0,48 0,04 3 5 - 6 0,52 7,5 -0,10 23,0 0,06 107.0 

 0,49 0,04 2 4 - 5 0,55 5,0 -0,50 33,0 0,44 78.0 

  0,52 0,04 2 2 - 6 0,57 5,0 -0,25 26,0 0,20 90.0 

 0,42 0,05 3 - 4 4 - 6 0,49 7,3 -0,14 26,0 0,07 105.0 

 0,85 0,22  1,02 16,0 -0,21 21,0 0,04 143,0 
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 5 

131I  I  II  III 
  
-  2 

 % 
 24 
 % 

-
-

-

 10  % 1  % 01 2  % 02 3  % 03

 1,20 0,18 4 7 - 8 0,10 1,79 9 -0,94 30 0,35 216 

 1,16 0,21 4 7 - 8 0,12 1,41 9 -0,50 23 0,25 220 

 1,80 0,21 4 8 - 9 0,17 2,25 8 -0,70 25 0,25 217 

 2,75 0,56 -  1-  3 0,84 2,95 3 -1,00 34 1,20 280 

  
1,90 0,43 -  1-  5 0,32 1,86 5 -0,90 30 0,86 194 

 2,02 0,15 2 5 0,22 2,42 6,5 -0,70 30 0,48 209 

 2,43 0,52  0,15 2,19 11  0,24 560 
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