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A study of mitot ic  ac t iv i ty  in the epi the l ia l  ce l l s  of thyroid  fo l l ic les  of di f ferent  s i zes  showed 
that the ce i l s  of l a rge  thyroid  fo l l ic les  in ra t s  have lower mi to t ic  ac t iv i ty  than those of smal l  
o r  m e d i u m - s i z e d  fo l l i c l e s .  The dynamics  of the d iurna l  mi tot ic  rhythm a lso  d i f fe r s  in these  
types .  

An impor tan t  a spec t  of the study of cel l  d iv i s ion  in organs is  the re la t ionsh ip  between mitot ic  ac t iv i ty  
and ce l l  d i f ferent ia t ion.  The ex is tence  of a d iurna l  rhythm in the number  of mi toses  in ra t  thyroid  ep i the-  
l ium was demons t r a t ed  p r ev ious ly  [2]. 

The objec t  of the p r e s e n t  inves t iga t ion  was to study mitot ic  ac t iv i ty  in the thyroid  ep i the l ium of fol-  
l i c les  of different  s izes  in ra t s  with al lowance for the fact  that the ce l l s  of la rge  fo l l ic les  have exis ted  for  
a longer  t ime than those of sma l l  fo l l ic les  and, consequently,  they a r e  in l a t e r  s t ages  of d i f ferent ia t ion.  

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

Exper iments  were  conducted on 40 male  albino ra t s  (mean weight 107 g) kept on an o rd ina ry  diet  and 
under  na tura l  condit ions of i l luminat ion.  The an ima l s  were  s a c r i f i c e d  at  9 a .m. ,  noon, 3, 6, and 9 p .m. ,  
midnight,  and 3 and 6 aom. The thyroid  gland was fixed in Z e n k e r - f o r m o l  and ace t ic  ac id ,  and sec t ions  cut 
to a th ickness  of 6 # were  s ta ined with hematoxyl in  and eosin.  The total  mi to t ic  index (TMI) was ca lcula ted  
for  60,000-70,000 thyroid  c e l l s ,  and the mi to t ic  indices of the fo l l i cu la r  (MIFC) and in t e r fo l l i cu la r  ce i ls  
(MIIFC) were  de t e rmined  by the method desc r ibed  p rev ious ly  [1]. To ca lcu la te  the mitot ic  indices  in the 
ep i the l ium of fo l l ic les  of d i f fe ren t  s i z e s ,  the number  of ce l l s  in the wall  of each of 100 fo l l i c l e s ,  examined  
in mutual ly  pe rpend i cu l a r  d i r ec t ions ,  was de te rmined .  The fo l l ic les  were  grouped into c l a s s e s  depending 
on the number  of ce l l s  forming the i r  wal l  in the sect ion:  c lass  1 - f o l l i c l e s  with 2-5 ce l l s  (mic ro fo l l i c l e s ) ,  
c l a s s  2 - f o l l i c l e s  with 6-15 ce l l s ,  and c la s s  3 - f o l l i c l e s  with 16-25 ce l l s ,  and so on. The wall  of the fo l l ic les  
of each succe s s ive  c l a s s  was l a r g e r  by 1-10 ce l l s  than in the p reced ing  c l a s s .  The total  obtained by adding 
the numbers  of ce l l s  in the fo l l ic les  of each c l a s s  made up the total  number  of ce l l s  in 100 fo l l i c l e s .  If the 
value of MIFC was known, the number  of mi toses  belonging to a cel l  populat ion in 100 fo l l ic les  could be 
ca lcula ted .  When the mi toses  were  counted, t he i r  loca l iza t ion  in the c l a s s e s  of fo l l ic les  was noted. The 
number  of mi toses  in the fo l l ic les  of each c la s s  was then de te rmined  and e x p r e s s e d  as a pe rcen tage .  The 
absolute  number  of mi toses  occu r r i ng  in the fo l l ic les  of each c l a s s  among 100 fo l l ic les  examined was found, 
and the mi tot ic  indices  of the fo l l i cu la r  ep i the l ium in each c l a s s  was then ca lcu la ted  (MI1, MI 2, etc .) .  The 
number  of mi toses  found in the p e r i p h e r a l  zone, equal in th ickness  to the d i a m e t e r  of the f ie ld of v i s ion  of 
the mic roscope  (7 • 40) and in the cen t ra l  zone, occupying the r e s t  of the sect ion through the organ,  was 
e x p r e s s e d  as  a percen tage  of the total  number  of mi to se s .  
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Fig .  1. Changes  in  n u m b e r  of m i -  
t o ses  in  thy ro id  e p i t h e l i u m  of adul t  
r a t s  du r ing  24 h per iod :  1) TMI; 
2) MIFC; 3) MIIFC.  
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Fig.  2. Changes in n u m b e r  of m i -  
t o ses  in  thyro id  fo l l i cu l a r  ep i the -  
l i u m  of adul t  r a t s  d u r i n g  24 h p e r -  
iod: 1) MI1; 2) MI2; 3) MI3; 4) MI 4. 
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Fig.  3. Mean  mi to t i c  ind ices  for  the 
24 h p e r i o d  in the thy ro id  e p i t h e l i u m  
of adul t  r a t s :  1) TMI; 2) MIFC; 

3) MIIFC; 4) MIi; 5) MI2; 6) MIa; 
7) MI4; 8) MIs; 9) MI 6. 

E X 1 ) E R I M E N T A L  R E S U L T S  

The r e s u l t s  of d e t e r m i n a t i o n  of the mi to t i c  ind ices  in the 

thyro id  e p i t h e l i u m  a r e  shown in F igs .  1 and 2. 

These  r e s u l t s  show that  the TMI and MIFC r o s e  to a m a x i -  
m u m  twice in  the 24 h pe r iod  (at noon and midnight ) ,  when' t h e i r  
va lues  d i f fered  s ign i f i can t ly  f r o m  the m i n i m a  at  9 p .m.  and 3 
and 6 a . m .  (1) = 0.043-0.050) .  S i m i l a r  changes  af fec ted  the MIIFC.  
In  the m i c r o f o l l i c l e s  ( fol l ic les  of c l a s s  1) m i t o s e s  w e r e  o b s e r v e d  
f r o m  9 a . m .  to 3 p . m .  and at  midn igh t ,  while  at  o the r  t i m e s  no 
m i t o s e s  w e r e  found in  the m i c r o f o l l i e l e s  on a n a l y s i s  of 4000- 
5000 ce l l s .  The value of MI 2 (in c l a s s  2 fo l l ic les)  was h igher  a t  
noon  and midn igh t  than a t  9 p .m.  and 3 and 6 a . m .  (1) = 0.048-  

0.050). The value  of MI 3 v a r i e d  d u r i n g  the 24 h pe r iod ,  but  the 
d i f f e r ences  in  i ts  va lues  were  not s ign i f i can t .  MI 4 was h ighe r  a t  
3 p . m .  and midn igh t  than a t  9 p . m .  and 6 and 9 a . m .  (1) =0.045-  

0.050). A s m a l l  n u m b e r  of m i t o s e s  was o b s e r v e d  in the c l a s s  5 fo l l i c les  a t  3 and 9 p . m .  V e r y  few m i t o s e s  
a l so  were  found in  the ce l l s  of the c l a s s  6 fo l l i c l e s .  

The c u r v e s  r e f l ec t i ng  the d i u r n a l  r h y t h m  of TMI,  MIFC,  MIIFC,  MI i, MI 2, and MI 4 thus have two 
m a x i m a ,  at noon and midn igh t .  The MI 4 cu rve  d i f fe rs  s l igh t ly  f r o m  the r e s t :  the i n c r e a s e  in  n u m b e r  of 
m i t o s e s  in  the c l a s s  four  fo l l i c l e s  in  the  a f t e rnoon  occupied a longe r  t ime  i n t e r v a l  than in  the fo l l i c les  of 
o the r  c l a s s e s ,  and the m a x i m u m  of mi to t i c  ac t iv i ty  was shi f ted  to 3 p .m .  In the c l a s s  3 fo l l i c l e s ,  the n u m -  
b e r  of m i t o s e s  showed no s ign i f i can t  change  du r ing  the 24 h pe r i od .  Consequen t ly ,  depending  on the deg ree  
of d i f f e r e n t i a t i o n  of the thy ro id  ce l l s  ( i .e . ,  on the s ize  of the fo l l i c l e s ) ,  the pe r iod ic  changes  in  the n u m b e r  
of m i t o s e s  in the fo l l i cu l a r  e p i t h e l i u m  of the thyro id  g land va r i ed .  

Ca l cu l a t i on  of the m e a n  va lues  of the ind ices  of ce l l  d i v i s i o n  in the thyro id  gland for the 24 h pe r iod  
showed (Fig.  3) that  MIIFC was about  3.5 t i m e s  g r e a t e r  than MIFC (1) = 0.001),  MI 1 was 4.7 t i m e s  g r e a t e r  
(1) = 0.003), MI 2 4 t i m e s  g r e a t e r  (1) = 0.002) MI 3 2.2 t i m e s  g r e a t e r  (1) = 0.021), MI 4 2.4 x (p = 0.016), M!5 
26.7 • (1) < 0.0001), and  MI G 18.4 t imes  g r e a t e r  (P < 0.0001). The m e a n  va lues  of MI 3 and MI 4 for  the 24 h 
p e r i o d  were  1 .7-2 .1  t i m e s  g r e a t e r  than  MI t and M~ 2 (1) = 0.016-0.050) .  The n u m b e r  of m i t o s e s  in the fol-  
l i c les  of c l a s s e s  5 and 6 was v e r y  s m a l l  (8.4-11.3 t i m e s  s m a l l e r  t lun  MI 3 and MI4; t ) = 0 .001-0.003) .  At 
the end of d i f f e r e n t i a t i o n  of the thyro id  ce l l s ,  the ab i l i ty  of the ce l l s  to divide  was thus s h a r p l y  reduced .  

A d e c r e a s e  in  the n u m b e r  of m i t o s e s  in d i f f e r en t i a t i ng  ce l l s  is r e g a r d e d  as  c h a r a c t e r i s t i c  of t i s s u e s  
with a s t r a t i f i e d  squamous  ep i the l i a l  type of s t r u c t u r e  (the e p i d e r m i s  of the sk in ,  the e p i t h e l i u m  of the 
c o r n e a ,  e sophagus ,  e tc . ) .  However ,  the p r e s e n t  i nve s t i ga t i on  showed that  a s i m i l a r  p a t t e r n  is  a l so  c h a r a c -  
t e r i s t i c  of o rgans  with e p i t h e l i u m  of a d i f f e ren t  s t r u c t u r a l  type.  At the s a m e  t i me ,  whe reas  in s t r a t i f i ed  
squamous  ep i the l i a  m i g r a t i o n  of ce l l s  f r o m  one ce l l  s y s t e m  to a no t he r  ( f rom the s t r a t u m  b a s a l e  into the 
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s t r a t u m  spinosum,  and beyond) is  an e s sen t i a l  fac tor  de te rmin ing  the d e c r e a s e  in mi to t ic  ac t iv i ty ,  and a 
d e c r e a s e  in mi tot ic  ac t iv i ty  is thus obse rved  in the e a r l y  s tages  of cel l  d i f ferent ia t ion ,  in the thyroid  fo l l i -  
c les  the fac tor  r e spons ib le  for the d e c r e a s e  in the number  of mi toses  in the ce l l s  (which do not leave the 
sys tem)  is ev ident ly  aging of the ce l l s  developing in the l as t  s tages  of the i r  d i f fe ren t ia t ion .  

Deviat ions in the values of TMI during the 24 h pe r iod  f rom the mean va lues  ranged f rom - 4 8  to 
+86%, those of MIFC f rom - 4 8  to +81%, of MIIFC f rom - 7 7  to +132%, of MI I f rom - 1 0 0  to +346%, of MI 2 
f r o m  - 6 5  to + 100%, of MI 3 f rom - 3 7  to +50%, and of MI 4 f rom - 6 7  to +100%. Consequently,  the g r e a t e s t  
ampl i tude  of f luctuations in the number  of mi toses  at the t ime of e x t r e m e  values  of mi to t ic  ac t iv i ty  was ob- 
s e rved  in the m i c r o f o l l i c l e s .  

On the average  for the 24 h pe r iod  50% of a l l  mi toses  were  located in the cen t ra l  zone of the gland 
and 50% in the p e r i p h e r a l  zone.  No r egu l a r  changes were  obse rved  in the d i s t r ibu t ion  of the mi toses  by 
zones during the 24 h per iod .  Allowing for the fact that the a r e a  of the p e r i p h e r a l  zone as a whole is less  
than that  of the cen t r a l  zone,  it  can be concluded that  more  intensive ce l l  d iv is ion  takes  p lace  at  the p e r i -  
phery  of the gland over  the whole 24 h pe r iod .  This a g r e e s ,  in p a r t i c u l a r ,  with morpholog ica l  findings in-  
d icat ing that the l a r g e s t  fo l l ic les  lie in the p e r i p h e r a l  pa r t s  of the thyroid  gland. 
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