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Adminis t ra t ion  of thyroid ex t rac t  to rabbi t s  leads  toan  inc rease  in the mitot ic  act ivi ty of the 
l ive r  cel ls  and a c c e l e r a t e s  regenera t ion  a f t e r  pa r t i a l  hepatectomy.  In this case mitot ic  ac t i -  
vity r eaches  a m a x i m u m  2 h sooner  than in the control .  

Cer ta in  doses  of thyroid hormones  have been shown [16, 1] to s t imulate  cell  division in va r ious  t i s -  
sues.  This sugges ts  that adminis t ra t ion  of thyroid ho rmones  would s t imulate  r epa i r  p r o c e s s e s  and, in 
pa r t i cu la r ,  regenera t ion  of the l ive r  a f t e r  pa r t i a l  hepatec tomy.  

However ,  the r e su l t s  of invest igat ions  to study this p rob lem,  mainly studying the r e s to ra t ion  of the 
m a s s  of the l iver ,  have been contradic tory .  Some w o r k e r s  [12-14] have obse rved  acce le ra t ion  of r e g e n e r a -  
t ion of the l i ve r  t i s sue  under  the influence of thyroid ho rmones  while o thers  found inhibition of r e p a i r  
p r o c e s s e s  [11]. Meanwhile, lowering the level  of thyroid  hormones  by thyroidec tomy had no effect  on r e -  
pa ra t ive  regenera t ion  [7, 10, 15]. 

The w r i t e r s  studied the effect  of an exces s  of thyroid  ho rmones  on mitot ic  act ivi ty in the r e g e n e r a t -  
ing l i ve r  of rabbi t s  rece iv ing  thyroid  ex t rac t  ove r  a per iod  of s eve ra l  days. 

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

Male rabbi t s  weighing 2-2.5 kg w e r e  used. Thyroid  ex t rac t  was  given to the exper imenta l  an imals  in 
inc reas ing  doses  [6] fo r  7 days. On the 4th and 7th days of the exper iment  the rabbi ts  w e r e  ki l led by  a i r  
embol i sm,  p ieces  of  l i ve r  were  r emoved  and fixed in a mix ture  of ethanol and glacial  acet ic  acid (3:1), and 
ace toorce in  squash p r e p a r a t i o n s  were  made.  The mitot ic  index (MD was  calculated pe r  thousand cells, 
5000 cel ls  being counted in each animal.  In a specia l  s e r i e s  of expe r imen t s  two lobes of the l i ve r  (30% of 
the total  weight of the organ) we re  r e sec t ed  under  ure thane  anes thes ia  (0.3 g/kg) f rom rabbi t s  receiving 
thyroid  for  4 days. The an imals  we re  sac r i f i ced  between 64 and 76 h a f t e r  the opera t ion (two rabbi ts  at 
each time).  MI of the hepatocytes  was calculated in the s ame  way as  in the exper imen t s  of s e r i e s  I. The 
concentrat ion of thyroid  hormones  circulat ing i n i h e  exper imen ta l  an imals  was es t imated  f rom the level  of 
pro te in-bound iodine (PBI) in the blood s e r u m  [5, 8]. 

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

Adminis t ra t ion  of thyroid  led to a p r o g r e s s i v e  i nc rea se  in the PBI concentrat ion in the rabb i t s '  blood. 
This  index in the control  an ima l s  was  2.9 •  ~g% (n=12). On the 3rd day a f t e r  thyroid adminis t ra t ion  it 
was  significantly (P < 0.001) i nc reased  to 10.0 • 1.1 ~g%, and on the 7th day to 18.1 • 2.2 ~tg% (n=5). This 
las t  value d i f fered  significantly f rom the cor responding  control  level  (P < 0.001) and a lso  f r o m  the r e su l t s  
obtained on the 3rd day of the exper iment  (P < 0.01). 
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Mitotic index of hepatocytes 

in control  and hyper thyro id  an imals  
at va r ious  t imes  af ter  pa r t i a l  hepa-  
tec tomy:  1) control;  2) exper iment .  
Ver t i ca l  l ines  r e p r e s e n t  confidence 
l imi t s  of va r ia t ions  (M • 2.5 m). 
Absc i ssa ,  t ime  a f te r  pa r t i a l  hepa-  
t ec tomy (in h); ordinate,  mitot ic  in-  
dex (in ~ 

Pa ra l l e l  with the inc rease  in the PBI concentrat ion,  mitot ic  
act ivi ty in the intact l ive r  of the exper imen ta l  an imals  also in-  
c reased .  Whereas  the mean value of MI in the control rabbi ts  
was  6.1 • 0.17~ on the 4th and 7th days it was  inc reased  s igni-  
f icantly (P < 0.01) to 9.8 + 0.64 and 15.4 +1.1 ~ respect ive ly .  
The g r e a t e r  i nc rea se  in MI on the 7th day than on the 4th day of 
the exper imen t  also was significant (P < 0.01). 

The r e su l t s  of de terminat ion  of mitot ic  act ivi ty in the l i ve r  
of the rabbi ts  a f te r  hepatec tomy on the 4th day of the exper iment  
a r e  shown in Fig. 1. 

In the control  an imals  the max imum number  of mi to ses  r e -  
corded 70 h a f t e r  the operat ion ave raged  28.0 ~- 1.0%0, while in the 
an imals  receiving thyroid before  the opera t ion the max imum of 
mitot ic  activity occu r r ed  2 h sooner  and was  a lmos t  1.5 t imes  
higher  than in the control  rabbi ts .  The mean va lues  of mitot ic  
activity in the exper imenta l  an imals  we re  significantly higher  
than in the controls  f r o m  the 64th to the 74th hour af ter  the o p e r a -  
tion. These  r e su l t s  c l ea r ly  show that thyroid ho rmones  (in the 
doses  used) s t imula te  mitot ic  act ivi ty of the hepatocytes .  How- 
ever ,  ana lys is  of these  r e su l t s  r a i s e s  the question of whether  
thyroid  hormones  s t imula te  r egene ra t ive  p r o c e s s e s  or  whether  
the i nc rea se  in MI during regenera t ion  was  due to a background 
inc rea se  in mitot ic  act ivi ty of the l i ve r  cel ls  of the an imals  r e -  
ceiving thyroid.  Compar i son  of the appropr ia t e  r e su l t s  shows 
that in the control  rabbi t s  pa r t i a l  hepatec tomy inc reased  MI of the 

hepatocytes  at most  by 4.6 t imes ,  and in the exper imenta l  an imals  by 4.2 t imes ,  i .e. ,  by approximate ly  the 
s ame  number  of t imes  in the two cases .  

It can accordingly  be  concluded that r e sec t ion  of t he  l i ve r  s t imula tes  r egenera t ive  pro l i fe ra t ion  
equally in the control  an imals  and in the an imals  rece iv ing  thyroid  hormone.  

The absolute i nc r ea s e  in mitot ic  act ivi ty in the l ive r  of the hyper thyro id  an imals  both under  no rma l  
conditions and a f t e r  pa r t i a l  hepatec tomy was p robab ly  due to the effect  of thyroid ex t rac t  on synthetic 
p r o c e s s e s  taking place  in in terphase .  

It was  also in te res t ing  to note thai the max imum of mitot ic  act ivi ty in the pa r t i a l ly  hepa tec tomized  
an imals  o c c u r r e d  2 h sooner  than in the controls .  Allowing for  the synchronizat ion of cel l  division in the 
population charac te r i z ing  the f i r s t  m ax i m um of mitot ic  activity,  thyroid p r e s u m a b l y  led to shortening of the 
p remi to t i c  s tages  of the cell  cycle.  This  conclusion is supported by r e su l t s  obtained by w o r k e r s  who pos tu-  
late  that thyroxine a c c e l e r a t e s  the passage  of cel ls  through the individual pe r iods  of in te rphase  [3, 4, 9]. 

The r e su l t s  thus indicate that thyroid hormones  have a ma rked  influence both on mitot ic  act ivi ty of 
the cel ls  of the intact  l i ve r  and on regenera t ion  of the l ive r  a f te r  resec t ion .  The cont rad ic tory  nature  of 
data in the l i t e r a tu r e  is  p r e s u m a b l y  due to d i f fe rences  in the doses  of thyroxine used by different  work e r s ,  
fo r  it has been shown [2] that l a rge  and smal l  doses  of thyroid  ho rmones  led to different  changes in nucleic 
acid and pro te in  synthes is  which lie at the bas i s  of cell  division. ~ Another  poss ib i l i ty  is  that the d i f ference  
is  due to inadequate a s s e s s m e n t  of the effect of thyroxine on the degree  of i nc rea se  in the number  of 
mi to ses  in the l i ve r  during i ts  regenera t ion .  
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