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E x p e r i m e n t s  on albino ra t s  r ece iv ing  I13 t at var ious  t imes  of pregmancy showed that  the isotope p a s s e s  
read i ly  through the p lacen "ta and co l lec t s  in the fe tuses  in p ropor t ion  to the i r  age.  The t ime of p regnancy  
had no sibmificant e f fec t  on , ' iccumulation of I TM in the pIacenta .  The re la t ionship  between I TM accumula t ion  
in the f e t u s e s a n d  the dose given to the m o t he r  is r ec ip roca l :  with an  i nc r ea se  in dose the content of i s o -  
tope in the fe tuses  falls  r e la t ive ly .  
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Fig. i. Content of I t31 in all fetuses 
and placenta. On the left, content 
in fetuses; on the right, in placenta. 
Here and in Fig. 2, numbers on 
curves denote times of pre~mncy 
(in days). Ordinate: I TM content 
(in percent of dose administered 
to mother); abscissa: dose (in 
pCi). 

The study of the biological action of radioactive 113t, especial- 
ly its effection on the progeny, is an important topic in modern 
radiobiology. 

Investigations on rabbits and guinea pigs have shown that 
radioactive iodine passes rapidly through the placenta after ad- 
ministration to pregnant aniraals, and indeed, the concentration of 
activity in Lhe fetal plasma was much higher (up to 5 times) than 
in the mater.~al plasma. 

l~assag~ of 113t through the placenta was determined at 
various periods of pregnancy in relation to the dose of isotope 
administered. 

E X P E R I M E N T A L  METHOD 

Ex~periments were performed on 63 female albino rats 
weighing 150~-170 g. 113! (without Vehicle) was injected into the 
stomach in doses of 10, I, and 0.1 GCi per animal. The chosen 
times of preg-naney were 9, 11, 13, 15, 17, 19, and 21 days, i.e., 
f rom the be~nn ing  of fo rmat ion  of the p lacenta  until the las t  day  
of pregnancy .  The an ima l s  were  s a c r i f i c e d  24 h a f t e r  a d m i n i s t r a -  
tion of isotope. The I t31 content was determined in the fetuses, 
placenta, and maternal thyroid, using a counter. The content of 
activity in the tissues was expressed in percentages of the dose 
of 113! given to the mo[her per gram tissue, and also per body 
weight of the litter, or weight of the placenta and maternal thyroid. 

E X P E R I M E N T A L  R E S U L T S  

The expe r imen ta l  r e su l t s  a r e  given in F igs .  1 and 2. They  
show that even a f t e r  adminisLrat ion of the s m a l l e s t  chosen dose 
(0.i pCi per anin~al) to the mother iodine was found in the fetuses 
at all times of pregnancy investigated.* After administration of 
the largest chosen dose (i0 pCi per animal) to the mother the 
relative iods eorL~ent in ti~e fetuses showed a deep-case of 16 times 

*On the9th and llth days of pregnancy the placenta and fetus were 
not separated, i.e., tissue activity was the combined activity of 
fetus and placenta. 

Inst i tute of Biophys ics ,  Min i s t ry  of t leal th of the USSR (Presen ted  by Act ive  M e m b e r  of the Aca d emy  
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Fig. 2. Content and concentration of 
1131 in materna l  thyroid.  On the left, 
content; on the right,  concentrat ion.  
Ordinate:  percen tages  (of admin is -  
te red  dose of If3!); absc i ssa :  dose 
(in gCi). 

on the 9th day, 0.23 times ou the I Ith day, 5 t imes on the 13th, 
25 t imes  on the lSth, 17 t imes on the 19th, and 23.6 timc~ on the 
21st day (Fig. 1). The indices of I !3! accumulat ion for the middle 
dose were intermediate  in position, although {except for the 
ea r l i e s t  t imes of pregnancy} c lose r  to the indices obtained af ter  
adminis t ra t ion  of 10 pCi, 

This rec iproca l  relationship between the adminis tc red  dose 
of 1131 and its relat ive accumulat ion,  was also found with the I I3I 
content in the placenta and the materna l  thyroid {Figs. 1 and 2). 
At the ea r l i e s t  t imes of p regnancy  ( l t th  and I3th days} accumula -  
tion of iodine in the placenta was propor t ional  to the adminis tered 
dose. 

A dist inct  relat ionship was also observed  between accumula -  
tion of iodine by the maternal  thyroid and the dose of 113I given: 
with an increase  in adminis tered  dose the relat ive content of 
isotope in the thyroid fell. 

It may  be postulated that this relat ionship between the ac -  
cumulation of 113! in the fe tuses ,  placenta,  and maternal  thyroid 
is de termined by differences in the phys io lo~ca l  reactions of the 
body to adminis t ra t ion  of different  doses of 11at, the la rges t  dose 
inhibiting and the smal les t  s t imulat ing cer ta in  bodily functions. 

Accumulat ion of radioactive iodine depends on many factors :  
the amount of stable iodine in the diet, the time between adminis -  

t ra t ion of iodine and its deterrnination in the fetus,  the external  environmental  t empera tu re ,  and, of course ,  
the dose of radioact ive iodine given to the mother .  All these fac tors  were  constant  in our exper iments .  
Never the less ,  accumulat ion of 113t by the fetal and placental  t i ssues  were s ignif icant ly  affected not only by 
the dose of iodine given, but also by the time of pregnancy.  According to ourf indings ,  1131 was found in the 
fetuses  by  the 9th day of pregnancy,  i .e. ,  before the rat  fetal thyroid has s ta r ted  to function. The detection 
of iodine in the fetus at  such an ea r ly  date is probably the resul t  of its en t ry  through the blood s t ream.  The 
iodine content in the fetus subsequently inc reases  during pregnancy,  r i s ing  sharp ly  by the 19th day and reach-  
ing a maximum on the 21st day, when its concentrat ion in the fetal t i ssues  for a dose of 10/~Ci was 68 times 
higher thi~n on the 13th day, 13 t imes higher  for a dose of 1 pCi, and 28 t imes higher  for a dose of 0.1 pCi. 
Accumulat ion of iodine by the fetal thyroid depends oa the cha rac t e r  of increase  in mass  of the fetal thy- 
roid and a lso  on changes in its abili ty to concentrate  iodine in the course  of pregnancy.  According to data 
in the l i t e ra ture ,  ~ the ra t  fetal thyroid begins to absorb  I I3~ and to function on tbe 18th day of pregnancy,  and 
this p robab ly  caused the sharp increase  in accumulat ion of I t3i by the fetuses  on the 19th and 21st days. 

Accumulat ion of I I3~ in the placenta,  in cont ras t  to that in the fetuses,  was not s ignif icantly affected by 
the time of pregnancy,  except on the l l t h  and 13th days,  when the iodine content in the placenta was lowest, 
i.e~, at the t ime of format ion  of the placenta,  which is not completed until the thth day, At other  t imes,  
accumulat ion of iodine in the placenta showed little variat ion with the time of pregnancy.  The iodine con-  
tent in the placenta for the whole l i t ter  increased  from the 15th to the 21st days of pregnancy by 3 t imes for 
a dose of 10/~Ci, by 3.8 t imes for  a dose of I #Ci, and by 3.5 t imes for a dose of 0.1 ttCi. 

Whereas  accumulat ion of iodine in the fetuses and placenta increased  until birth,  accumulat ion in the 
materna l  thyroid aeereased .  Both the absolute content and the concentrat ion of I ~'~l in the maternal  thyroid 
remained  re la t ive ly  constant  from the 9th until the ]hth day of pregnancy,  af ter  which they increased  until 
the 17th day, reaching  51.4~c of the admin i s te red  act ivi ty  for a dose of 0.1/~Ci and 48.8~ for a dose of 1 
i~Ci, falling again until birth. For  the dose of 10 gCi the iodine content in the maternal  thyroid reached its 
maximum of 23.8c/c on the 15th day of pregnancy.  It may be concluded from these resul ts  that I t3t passes  
read i ly  through the placenta and accumulates  in the fetus in propor t ion to its age, and that the time of 
preg-nancy had no significant effect on accumulat ion of 1131 in the placenta,  and that a definite relationship 
exis ts  between accumulat ion of t ~31 by the fetus and the dose given to the mother .  With an increase  in the 
dose of 113I adminis te red  to the mother ,  the content of isotope in the fetus dec reases .  
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