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The s ta te  of the thyroid  gland was studied a f te r  r e sec t ion  of t h r e e - q u a r t e r s  of its volume in 
240 ra t s .  The animals  of s e r i e s  I fo rmed  the control ,  those of s e r i e s  II r ece ived  whole-body 
i r r ad ia t ion  in a dose of 360 R 24 h before  the operat ion,  the ra t s  of group 3 were  inoculated 
subcutaneously  with s a r c o m a  45 eight days before  the opera t ion,  and the an imals  of s e r i e s  IV 
were  s i m i l a r l y  inoculated but also were  i r r ad ia t ed  24 h before  the operat ion.  Compar i son  of 
the r e su l t s  by s e r i e s  showed that i r r ad ia t ion  of the animals  without a t umor  inhibited growth 
of the thyroid  epi thel ium by 3.8 t i m es ,  the p r e sence  of a t umor  reduced  it by 7 t imes ,  while 
i r r ad ia t ion  of an imals  with t um or s  reduced  it by only 1.6 t imes .  Consequently,  i r rad ia t ion  
of an imals  with t u m o r s  abolished the inhibition of thyroid r egenera t ion  induced by the tumor ,  
while the p r e s e n c e  of a t umor  reduced the effect  of i r radia t ion.  

Several  invest igat ions [2-4] have been made of r egenera t ion  in the thyroid gland a f te r  resec t ion ,  but 
the effect  of rad ia t ion  on this p r o c e s s  has r ece ived  li t t le study [1]. No informat ion on regenera t ion  of the 
thyroid  in an imals  with t u m o r s ,  with the exception of findings published f r o m  the au thors '  l abora to ry  [5, 6], 
could be found in the l i t e ra tu re .  

This  pape r  desc r ibes  a compara t ive  study of r egenera t ion  in the thyroid  gland a f t e r  r e m o v a l  of t h r e e -  
qua r t e r s  of its volume in contro l  an imals  and un i r rad ia ted  and i r r ad ia t ed  animals  with t umors .  

E X P E R I M E N T A L  M E T H O D  

Altogether  four s e r i e s  of expe r imen t s  were  ca r r i ed  out on 240 noninbred albino r a t s  weighing 120- 
160 g. In s e r i e s  I the whole of the r ight  lobe and half of the left  lobe of the thyroid gland was r e sec t ed  f rom con- 
t ro l  an imals  (without t u m o r s ,  without i r radia t ion) ,  in s e r i e s  II the r e sec t i on  was p e r f o r m e d  24 h af ter  whole- 
body x - r a y  i r r ad ia t ion  in a dose of 360 R (RUM-17 appara tus ,  160 kV, 3 m m  A1, 88 R/rain) ,  in s e r i e s  III the 
gland was r e s e c t e d  8 days a f te r  subcutaneous inoculation o~ s a r c o m a  45, and in s e r i e s  IV the r e sec t ion  was 
p e r f o r m e d  on the 8th day of growth of the tumor  in r a t s  i r r ad ia t ed  24 h before  the operat ion.  The animals  
were  sac r i f i ced  immedia t e ly  and 1, 2, 4, 8, 16 and 24 days a f te r  the opera t ion,  the thyroid glands were  
weighed and fixed in Bouln's  solution, and paraf f in  sect ions  were  stained with hematoxyl in-eos in ,  by the 
methods of Van Gieson and Mal lory ,  impregna ted  with s i l ve r  by Foo t ' s  method,  and t r ea t ed  by the PAS r e -  
action. During examinat ion of the spec imens  the height of the fo l l icular  epi thel ium and d i ame te r  of the fol-  
l ic les  were  m e a s u r e d ,  and the pe rcen tages  of epi thel ium, colloid, and connective t i s sue  were  de te rmined  
[7]. The index proposed  by the  authors  of [5] , thecalcula ted weight of epi thel ium (CWE) (obtained by mul t ip ly-  
ing the pe rcen tage  of epi thel ium by the weight of the r egenera t ing  gland), also was used. The numer ica l  r e -  
sul ts  were  subjected to s t a t i s t i ca l  analys is .  
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E X P E R I M E N T A L  R E S U L T S  

In all the s e r i e s  of expe r imen t s  in f lammat ion  developed on the wound 
su r f ace  of the thyroid gland, and granulat ion t i s sue  fo rmed  and subsequent-  
ly developed into s c a r  t i ssue.  Some cells  of the damaged fol l ic les  degen- 
e r a t ed  while o thers  fo rmed  bands and is le ts  which invaded the young con- 
nect ive  t i ssue .  Mitoses  were  found in these  s t r u c t u r e s  and also in the 
walls of the fol l ic les .  New, sma l l  fol l ic les  appeared ,  and some of them 
atrophied during matura t ion  of the connective t i ssue .  The difference be -  
tween the s e r i e s  of exper imen t s  were  shown by the fact that edema,  h e m -  
o r rhage ,  and inf i l t ra t ion with leukoeytes  were  all  mos t  m a r k e d  in the un- 
i r r ad i a t ed  an imals  with t u m o r s ,  while p ro l i fe ra t ion  of the epi thel ium was 
m o s t  m a r k e d  in the control  animals .  

However ,  the changes were  not confined to the zone of the wound, but 
were  found throughout the r e m a i n d e r  of the organ.  The r e su l t s  for  the s e -  
r i e s  explain the s ta te  of the gland at the beginning and end of the ex p e r i -  
ment  a re  given in Table  1. They show that the height of the epi thel ium in 
all s e r i e s  was inc reased ,  but the or iginal  values in the i r r ad i a t ed  animals  
were  s ignif icant ly s m a l l e r  than in the un i r rad ia ted  animals .  The fol l ic les  
d e c r e a s e d  in s ize  during the expe r imen t  in the an imals  without t u m o r s ,  
and i nc rea sed  in s ize  in those with t u m o r s ,  e spec ia l ly  in those  which were  
not i r rad ia ted .  The percen tage  of epi thel ium by the end of the exper imen t  
was i n c r e a s e d  in the animals  of s e r i e s  I and IV and reduced  in the r a t s  of 
s e r i e s  II  and, in pa r t i cu l a r ,  in the r a t s  of s e r i e s  IIL The weight of the r e -  
genera t ing  gland was inc reased  by the end of the exper imen t  in all  s e r i e s ,  
but in the an imals  with tumors  and the i r r ad i a t ed  animals  the pe rcen tage  
of epi thel ium was reduced.  Analysis  of the CWE index shows that  the in-  
c r e a s e  in weight of the epi thel ium in the expe r imen t s  of s e r i e s  I was 4.2 
mg,  in s e r i e s  II 1.1 mg,  in s e r i e s  HI only 0.6 rag, and s e r i e s  IV 2.7 rag. 

It can be concluded f r o m  these  r e su l t s  that  in i r r ad i a t ed  ra t s  without 
t u m o r s  ( se r i es  II) growth of the epi thel ium was inhibited by 3.8 t imes  com-  
pa red  with the control  ( se r i es  I), and in i r r ad i a t ed  animals  with t umo r s  
( se r i e s  IV) it was inhibited by only 1.6 t imes  compared  with the control ,  
although c o m p a r e d  with the tmi r rad ia ted  an imals  with t umor s  ( se r ies  III) 
the growth of the epi thel ium was s t imula ted  by 4.5 t imes .  Bear ing in mind 
that  growth of the epi thel ium a f te r  r e s e c t i o n  was inhibited by the tumor  by 
7 t imes  (compare  the r e su l t s  of s e r i e s  I and HI) it follows that  i r r ad ia t ion  
of the an imals  with t umor s  abolished the inhibition of r egene ra t ion  induced 
by the t u m o r ,  while the p r e sence  of a t umor  reduced  the effect  of i r r a d i a -  
tion (compare  the r e su l t s  for  s e r i e s  ]I and IV). 
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