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The effect of antigen on cell prol i fera t ion in the cor tex  of the thymus was studied af ter  in jec-  
tion at t imes of different mitotic activity in the course  of the 24-hour period.  The duration of 
mi tos is  and the number  of  cells  s tar t ing  to divide were determined,  immunization with sheep 's  
red cells  injected in the morning  was shown to have a marked  st imulating effect :  The number 
of cells  s tar t ing mi tos is  increased and the duration of mi tos is  decreased  (MIcolc h = 29.790/s0 in 
the control and 47.990/00 in the immunized experimental  mice;  the duration of mi tos i s  in the 
control  animals was 0.4 h and in the immunized animals  0.24 h). In the animals  immunized 
during the evening no significant changes were observed in these indices compared  with intact 
mice .  
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The wri ter  previously  demonstra ted a diurnal rhythm of changes in the mitotic index (MI) of the cor t ical  
cells  of the thymus and showed that the effect of antigenic st imulation depends on the t ime of day that the ani -  
ma l s  were immunized [3]. 

MI, an index of the prol i fera t ive  activi ty of  ce l l s ,  ref lects  the number  of mi toses  in an organ at the t ime 
of investigation and depends, on the one hand, on the rate  at which the cells  begin to divide, and on the other 
hand, on the duration of mi tos is  (t m) [7]. Accordingly diurnal changes in MI have been regarded  by some work-  
e rs  as the resul t  of changes mainly in the duration of mi tos is  [6]. Most workers  consider  that a leading role 
in the determinat ion of the diurnal rhythm of mi tos is  is played by the rhythm of entry of the cells into division, 
although the time of mi tos is  does not remain  constant in the course  of the 24-h period [1, 2, 5, 7]. 

The object of  this investigation was to c lar i fy  our  ideas of the cha rac te r  of cell prol i fera t ion in the thy-  
mus  and on the effect of antigenic stimulation on p rocesses  of cell division in that organ by determinat ion of 
t m in the thymocytes  at different t imes of day in intact and immunized animals .  

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

Experiments  were ca r r i ed  out on 100 noninbred male  albino mice  weighing 20-25 g, which were  divided 
into four groups (with an average  of 25 mice  in each group) .  The animals of groups 1 and 2 (intact and i m -  
munized) were killed in the morning  (the "morn ing"  group) whereas those of groups 3 and 4 were killed in the 
evening (the "evening" group). The antigen, sheep 's  red blood cel ls ,  was injected in a dose of l0 s cells  in t ra -  
per i toneal ly 4 days before sacr i f i ce  of the animals began [4]. Mice of the "morning" groups were immunized 
at 8 a~ and those of the "evening" groups at  8 p.m. In each of the four groups 10 mice  were given an in t ra -  
peri toneal  injection of colchamine in a dose of 5 m g / k g .  The animals  of  the "morning" groups received this 
injection at 8 a.m. and they were  sacr i f iced 4 h la te r ,  i .e. ,  at noon. Mice of the "evening" groups were given 
colchamine at 8 p.m. and they were sacr i f iced  at midnight. The remaining mice  of  each group served as the 
control  and were sacr i f iced 4-6 at a t ime at intervals  of 2 h (the "morning" group at  8 and 10 a.m. and at noon, 
those of the "evening" group at 8 and 10 p.m. and at midnight). 

Stained films were  p repared  as descr ibed  in [4]. Mitoses were  counted s tar t ing from well-defined p r o -  
phase and until late te lephase,  in 18,000-22,000 cells.  The duration of mi tos is  was calculated by the usual equa-  
tion 
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TABLE 1. 
and Immunized  Animals  a t  Different  T imes  of Day 

Changes in MI, Mlcolch, and t m in Cor t ica l  Cells of the Thymus  of Intact  

Group of animals 

1, 2 (morning, 8 a. m.-noon) 
intact mice 
immunized mice 

MI, %0 

2,99+0,25 
2,84-----0,23 

>0,05 

2,10~0,29 
1,75~0,15 
>0,05 

Mlcolch, % 

29,79~1,46 
47,99~3,97 

<0,001 

33,27-+2,68 
24,05~3,6 

0,05 

3. 4 (evening. 8 p. m.-midnight) 
intact mice 
immunized mice 

tm, h 

0,4-+0,052 
0,24-+ 0,02~:) 

<0,011 

0,25-+0,04 
0,3-+0,04 
>0,05 

MI" t 

t m - Mlcolc h,  

where  t is the durat ion of  act ion of co lchamine  (4 h), MI the mean  mi to t ic  index of the control  an ima l s  in the 
g roups ,  and MIcolc h the mi to t ic  index obtained for  mice  rece iv ing  colchamine .  

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

As Table 1 shows,  MI in the cor tex  of the thymus of  the intact  m i c e  was h igher  in the morn ing  than in the 
evening (P = 0.046). This is in a g r e e m e n t  with p rev ious  obse rva t ions  on the diurnal  rhythm of  m i t o s i s  in mouse  
thymocytes  [3]. The s m a l l e r  deg ree  of  d i f fe rence  between the values  of MI in the morn ing  and evening in this 
invest igat ion than in the p rev ious  one [3] can be explained by ce r t a in  changes in the t ime  of s ac r i f i c e  of the an i -  
m a l s  and a l so ,  p e r h a p s ,  by the fact  that  in the e a r l i e r  work  C57BL m i c e  were  used. 

Analys is  of the r e s u l t s  obtained a f t e r  injection of colchamine  into the intact  an ima l s  at  d i f ferent  t imes  
of day showed no s ignif icant  d i f f e rences  in the accumula t ion  of blocked m i t o s e s  OVlleolc h = 29.79 ~ in the 
morn ing  and 33.27~ in the evening).  Meanwhile,  tan was s ignif icant ly  higher  in the morn ing  than in the even-  
ing (0.4 and 0.25 h r e s pec t i ve l y ,  P = 0.02). This  suggests that the d i f fe rences  obse rved  in MI of the thymocytes 
of the intact  m i c e  at  d i f ferent  t imes  of day were  due to the s lower  cour se  of m i t o s i s  in the morn ing .  However ,  
it cannot  be  s ta ted  with confidence that  the diurnal  rhythm of  mi tos i s  depends only on changes in tan, for the 
p r e s e n t  expe r imen t s  w e r e  c a r r i e d  out not ove r  the whole 24-h per iod ,  but only in the morn ing  and in the even -  
ing. 

The shor t  durat ion of m i t o s i s  in the t hymocy te s ,  which va r i ed  f rom 24 rain (0.4 h) to 15 rain (0.25 h) at  
d i f ferent  t imes  of day,  will be noted.  Despi te  the r e l a t ive ly  low values of  MI, this  conf i rms  the view that  the 
thymus is an o rgan  with high p ro l i f e r a t i ve  act ivi ty .  

The r e su l t s  obtained with the immunized  m i c e  showed a s ignif icant  i nc r ea se  in the number  of  cel ls  s t a r t -  
ing mi to s i s  a f t e r  the morn ing  injection of the antigen than in the intact  an ima l s  OVIleolc h = 47.99 and 29.790/00 
r e s p e c t i v e l y ,  P = 0.001). At the s a m e  t ime  a m a r k e d  d e c r e a s e  in the durat ion of m i t o s i s  f rom 0.4 to 0.24 h was 
obse rved .  These  changes in the num ber  of  blocked m i t o s e s  and in the durat ion of  m i t o s i s  evidently account  for  
the absence  of d i f fe rences  in the values  of  MI of the thymocytes  of  the intact  and immunized  an ima l s  during the 
morn ing .  Neve r the l e s s  the i nc r ea s e  in the number  of cel ls  s t a r t ing  m i t o s i s ,  accompanied  by the acce l e ra t ion  
of  cell  d iv is ion ,  sugges t s  that  injection of the antigen had a s t imulat ing effect  on p ro l i f e r a t i ve  p r o c e s s e s  in the 
cor tex  of  the thymus .  

Injection of s h e e p ' s  red  blood ce l l s  in the evening, when min ima l  values  of  MI a r e  obse rved  in intact  a n i -  
m a l s  [3], caused  no s ignif icant  change in the number  of  blocked m i t o s e s  or  in the durat ion of  m i to s i s .  This i n -  
d ica tes  that  the s t imula t ing  effect  of  immuniza t ion  on pro l i fe ra t ion  in the thymus depends on the phase  of  the 
diurnal  rhythm of cell  divis ion at  the t ime  of injection of the antigen. 
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