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In  expe r imen t s  on 44 dogs a f t e r  r emova l  of one lobe of the thyroid gland or one comple te  
lobe and two- th i rds  of the o ther ,  no i nc r ea se  in weight of the res idual  pa r t  of the gland 
was observed .  Res tora t ion  of thyroid function took p lace  through hyper t rophy  of the thy-  
roid epi thel ium in the res idual  gland, brought  about by hyperp las i a  of the in t r ace l lu l a r  
s t ruc tu re s  o 
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Many exper imen t s  have demons t ra t ed  the ability of the thyroid gland to r egene ra t e .  In Voi tkevieh ' s  
opinion [1], a f te r  r e sec t ion  of the g r e a t e r  pa r t  of  the thyroid gland in r a t s  i ts  weight is a lmos t  comple te ly  
r e s to r ed  on account of t i s sue  growth f r o m  the wound su r face  and in the remnant  of the gland. Meanwhile,  
Gibadulin [3] and S a w a  [4] s tate  that r egenera t ion  hyper t rophy takes place only in the res idual  pa r t  of the 
gland a f te r  i ts  r e sec t ion  and that compensa to ry  hyper t rophy follows r emova l  of one lobe of the pa i red  organ.  
Both these  w o r k e r s  studied changes in weight of the res idua l  pa r t  of the thyroid gland and morphological  
changes in the pa r enehyma  and s t r o m a .  

Although regenera t ion  of the thyroid gland in dogs was studied bY worke r s  in the West mainly  at the 
end of las t  and the beginning of the p r e s e n t  century ,  no accounts  of invest igat ions  of this p r o b l e m  could be  
found in the Soviet l i t e r a tu r e .  

Although mos t  worke r s  agree  on the question of r egene ra t ion  of the thyroid  gland in ra t s ,  guinea pigs ,  
and rabbi t s  that the weight of the res idua l  p a r t  o f  the gland i n c r e a s e s  a f t e r  resec t ion ,  this is not t rue  of 
regenera t ion  of the thyroid in dogs. Some w o r k e r s  [10] have obse rved  a marked  inc rease  in weight of the 
res idual  pa r t  a f te r  r e sec t ion  of the thyroid gland in these an imals ,  o thers  [9] did not obse rve  any i n c r e a s e ,  
and a third group [8] s ta tes  that the mani fes ta t ions  of thyroid regenera t ion  in dogs a r e  v e r y  slight in degree .  

Accordingly a morphologica l  and h i s tochemica l  invest igat ion was made of the thyroid gland in dogs 
a f te r  r emova l  of one lobe with the o the r  lobe intact  and a f t e r  r emova l  of the whole of  one lobe and pa r t  of 
the o ther .  

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

Operat ions  with e ther  anes thes ia  and with asep t ic  p recau t ions  were  p e r f o r m e d  on 44 sexual ly  ma tu r e  
mongre l  dogs of both sexes .  P a r t s  of the thyroid gland removed  at opera t ion  were  used as  the control .  The  
an imals  we re  killed at the following t imes  a f te r  the operat ion-  5, 30, and 60 days a f te r  r emova l  of one lobe 
and 5, 30, and 60 days  af ter  r e m o v a l  of two- th i rds  of the res idual  gland. 

Mater ia l  taken at operat ion and subsequent  s ac r i f i ce  of the an imals  was weighed and fixed in neut ra l  
fo rmal in  and CaIaaoy's glnid, a f t e r  which i t  was embedded in celloidin and paraff in  wax. Sections were  
stained with h e m a t o x y l i n - e o s i n  and gal locyanin.  Acid and alkal ine phosphatase  activity was demons t ra ted  
by G o m o r i ' s  method,  adenos ine t r iphospha tase  act ivi ty by the method of Pedykula and Herman ,  and e s t e r a s e  
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TABLE ! .  Mean Weight of Thyro id  Gland 
[in g] and Area  of Cell Nuclei of Fo l l i cu la r  
Epithel ium [iu/z 2] (M • m) 

5 
15 
60 

Mean weight of Area of thyrocyte 
lobes of gland nuclei 
left lobe right lobe 
(control) (experi- 

ment) 

0,83~0,11 0,85~0,1~ 
0,62~ 0,24 0,66~-~ 0,2~ 
0,6-----0,25 0,6~0,2[ 

left lobe [ right lobe 
(control) (expefi- 

meat) 
I 

12,3 ~- 1,241 13,8~ 1,31 
12,9 + 1,351 13,5• 1,38 
14,0 + 1,241 14,5----- 1,26 

TABLE 2~ Mean Weight of  Left Lobe,  of 
Resected  Lower  P a r t s ,  and of Residual  
Upper P a r t s  of Right Lobe of the Thyro id  
Gland [in g] and Area  of Cell  Nuclei  of 
Fo l l i cu la r  Epithel ium [in tt 2] 
-1 
O 

5 
30 
60 

I Right lobe 

�9 

v s ~ a  

0,61 • 0,24 
0,54-0,10 
0,3• 

Area of thymcyte 
nuclei 

I,~o~ 

0;29[ 0,32 0,61___0,24 I 14,8• 17,3_--+1;2 
16,7--+2,0 0,16 t -0'33 0,37--+0,!0 15,24-1'94116,4+ 0,1110,26 0'494-0'101 13,9~_1,30 _ 1 , 4  

act ivi ty by the azo-eoupl ing method.  Acid phospha tase  act iv-  
i ty was de te rmined  at pH values  of the incubation medium 
of 4.7, 5.2, 5.7, 6.2, and 6.7. The height of  the fo l l icu la r  
epithelium was m e a s u r e d  with an ocu la r  m i c r o m e t e r  and 
the a r e a  of the nuelM of the thymooytes  was de te rmined  with 
the aid of the FMN-3 pho tomie rograph ic  a t tachment .  

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

In the expe r imen t s  of s e r i e s  I the weight of the res idual  
lobe at  the var ious  t imes  (5, 15, and 60 days) a f t e r  r emova l  
of one lobe of the thyroid glmad was unchanged with the con-  
t ro l  (Table 1). His tological  invest igat ion of the res idual  lobe 
showed inc rea sed  function of the fol l icular  epi thel ium, as 
ref lec ted  in inc reased  height of  the thyrocy tes  (4-8 tz com-  
pared  with 2-4 # in the control) ,  an increased  a r e a  of the 
nuclei of these  cel ls  (Table 1), l iquefaction of colloid, and 
the appearance  of m o r e  numerous  r e so rp t ion  vacuoles  in it 
than in the control .  

Acid phospha tase  act ivi ty was inc reased  in the nuclei  
in medium at pH 4.5 and 5.2, and in the cy top lasm of the 
fol l icular  cel ls  in med ium at pH 5.7 and 6.7; act ivi ty in the 
nuclei at these las t  pH va lues  was reduced.  

In the reac t ion  for  adenos ine t r iph0sphatase ,  alkaline 
phospha tase ,  and e s t e r a s e  an i nc rea se  in thei r  act ivi ty  was 
found in the b a s e m e n t  m e m b r a n e s  of the fol l ic les  and, in 
pa r t i cu l a r ,  in the blood v e s s e l s  wal ls ,  in ha rmony  with the 
supposed ro le  of  these  enzymes  in the t r anspor t  of metabo-  

l i tes  through the cell  m e m b r a n e s  and the i r  par t i c ipa t ion  in the exchange of m a t e r i a l s  with the surrounding 
medium.  Inc reased  act ivi ty  of  phospha tases  in the m e m b r a n e s  and walls  of the blood v e s s e l s  is evidence 
of the i r  i nc reased  pe rmeab i l i t y ,  thereby promot ing  the t r a n s p o r t  of ene rgy-produc ing  and s t ruc tu ra l  m a -  
t e r i a l s  and s t imulat ing the fo rmat ion  of in ternal  s ec re t ions  and, in p a r t i c u l a r ,  of thyroid hormones .  

In the exper imen t s  of s e r i e s  II, a f t e r  r e m o v a l  of the whole of  one lobe and p a r t  of the o ther  no app re -  
ciable i nc rea se  in weight of  the res idua l  gland could be  found 5, 30, o r  60 days  af ter  the opera t ion (]:able 2). 
A his tological  and h i s tochemiea l  study of the r emnan t  of the gland showed the same  inc rea se  in functional 
act ivi ty of the thyroid p a r e n e h y m a  as  in the expe r imen t s  of s e r i e s  I~ Analys is  of  the r e su l t s  of these  ex-  
p e r i m e n t s  shows that no inc rease  in weight o r  any marked  signs of p ro l i f e ra t ion  of the p a r e n c h y m a  in the 
res idual  pa r t  of the thyroid gland took place af ter  hemi lobec tomy or subtotal resec t ion  in dogs~ The  r e su l t s  
thus d i f fe r  f r o m  those of other  w o r k e r s  [2, 3, 7, 10] who ca r r i ed  out s i m i l a r  expe r imen t s  on other  animals  
and who de sc r i be  an invar iab le  i n c r e a s e  in weight of the r e s idua l  p a r t  of the thyroid a f t e r  resec t ion .  

An inc rea se  in the height of  the ce l l s  and in the a r e a  of the nuclei of the fo l l icular  epi thel ium as well 
as inc reased  activity of hydrolyt ic  enzymes  were  found in the res idua l  lobe of the thyroid gland or  in the 
res idual  p a r t  of  that lobe a f te r  resec t ion .  T h e s e  obse rva t ions  point to hyper t rophy  of the cel ls  of the thyroid 
epithel ium and to an i nc rea se  in i ts  function, evidently through the inc reased  thyro t ropic  effects  of the p i tu i -  
t a ry  a f te r  r e sec t ion  of the thyroid gland, poss ib ly  on account  of  appropr ia t e  hype rp l a s i a  of the ce l lu la r  u l t r a -  
s t r u c t u r e s  [5, 6]. 

Consequently,  the r e s to ra t ion  of thyroid function a l t e r  loss  of thyroid p a r e n c h y m a  in dogs occu r r ed  
not through ce l lu lar  p ro l i f e ra t ion  but through ce l lu lar  hyper t rophy ,  i .e . ,  through hyperp las i a  of in t r ace l lu l a r  
s t ruc tu re s ,  the ma te r i a l  ba s i s  for  i nc reased  function of pa renchymatous  ce l l s .  
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