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A s i m i l a r  t y p e  of diurnal  rhy thm of the number  of m i t o s e s  was found in the l ymphocy te s  of  
the thymus of 30-day-o ld  r a t s  4 h a f t e r  injection of hydrocor t i sone  and in contro l  an imals .  
The number  of  dying lymphocytes  in the control  r a t s  did not change dur ing the 24-h per iod .  
The number  of  des t royed  ce l l s  r o s e  sha rp ly  4 h a f t e r  injection of hydrocor t i sone ,  but the 
degree  of des t ruc t ion  of the lymphocytes  was g r e a t e r  during the night and e a r l y  morn ing  
than during the af ternoon and evening. 
KEY WORDS: diurnal  rhythm of  m i t o s i s ;  thymus lymphocytes ;  hydrocor t i sone ;  d e s t r u c -  
tion of lymphocytes .  

Cer ta in  unfavorable  fac to r s  which i n c r e a s e  the sec re t ion  of  g lucocor t icoid  ho rmones  by ce l l s  of  the a d r e n -  
al co r t ex  a r e  known to reduce  the aumber  of mi to t ica l ly  dividing ce l l s  in var ious  t i s sues  and,  in pa r t i cu l a r ,  in 
the o rgans  of  the lymphoid sys t em.  At the s a m e  t ime  it has been shown that if  the in tensi ty  of  the fac tor  is 
high, m o r t a l i t y  of  the lymphocytes  is inc reased  by a deg ree  which also depends on the age and s ta te  of  the o r -  
ganism.  Natura l ly ,  to a s s e s s  the complex  dynamics  of  p ro l i f e r a t ive  and des t ruc t ive  p r o c e s s e s  in lymphoid 
t i s sue  it is e s sen t i a l  to have quanti tat ive data c h a r a c t e r i z i n g  these  p r o c e s s e s .  It has  been shown in a few pub-  
l i shed pape r s  that  t he re  is a diurnal  rhy thm of mi to t ic  ac t iv i ty  in the o rgans  of the lymphoid sy s t em.  Quant i -  
ta t ive  changes in cell  des t ruc t ion  in the c o u r s e  of  the 24-h per iod  has  been inves t igated to a much  s m a l l e r  d e -  
g ree .  There  is an a l m os t  comple te  absence  of data on the poss ib le  unequal sens i t iv i ty  of  lymphocytes  to the 
act ion of g lucocor t icoid  ho rmones  in d i f ferent  sec t ions  of the 24-h per iod.  Yet with r ega rd  to o ther  t i s sues  it 
has  been conclus ively  shown that  var ious  inhibi tors  and s t imu la to r s  of cel l  mul t ip l ica t ion  dif fer  in the i r  e f -  
fects  on mi to t ic  ac t iv i ty  when used at d i f ferent  t imes  of day,  i .e . ,  in di f ferent  phases  of the diurnal  rhythm of 
m i t o s i s  o r  the rhythm of the o ther  phases  of the mi to t ic  cel l  cycle  [4]. 

The object  of  this invest igat ion was to study the diurnal  rhythm of mi to t ic  ac t iv i ty  and of p r o c e s s e s  of  
thymocyte  des t ruc t ion  in albino r a t s  under  no rma l  conditions and a f t e r  injection of hydrocor t i sone .  

E X P E R I M E N T A L  METHOD 

Experiments were carried out on 67 albino rats aged 30 days~ Hydrecortisone was injected intraperi- 
toneally into the experimental rats as a single dose of 5 rag/100 g body weight 4 h before sacrifice, at I0 a.m., 
2, 6, and 10 p .m. ,  and 2 and 6 a .m~ Control r a t s  r ece ived  an injection of the cor responding  volume of p h y s i -  
ological  sal ine a t  the s ame  t ime  of day. The thymus was fixed in Carnoy ' s  fluid and sec t ions  (5 p) were  stained 
with C a r a z z i ' s  hematoxyl in .  

The subcapsu la r  zone of  the cor tex  of the thymus was inves t igated by examining 10,000-15,000 cel ls  in 
each case .  The mi to t ic  index 0HI) was de te rmined  in p romi l l e  and the indices of  pycnotic nuclei  we re  calculated 
in percent ,  using ce l l s  with c l e a r l y  defined pycnotic nuclei  and a lso  l a rge ,  da rk ly  s ta ined g ranu les  a r i s ing  as  
a r e su l t  of death of  the t hymocy te s ,  and not l e s s  than 0.3-0.5 of  the d i a m e t e r  of the nuclei  of no rma l  l ympho-  
cytes  in d i ame te r .  

The expe r imen t s  we re  c a r r i e d  out in June. All quanti tat ive data w e r e  subjected to s ta t i s t i ca l  ana lys i s  by 
the F i s h e r - S t u d e n t  method.  
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TABLE 1. Diurnal Changes in MI in C o r -  
t ical Cells of the Rat Thymus under Normal  
Conditions and af ter  Injection of Hydro -  
cort isone at Various Times of Day and 
Night 

Time 

2 p.m. 
6 p.m. 

I0 p.m. 
2 a.m. 
6 a.rn, 

I0 a.m. 

Mean MI for 24-h 
period 

Control 

MI, MI, 
o/o o P O/o o 

4,7 0,01 6,2 
7,2 0,39 8,0 
6,0 0,01 7,0 
3,9 0,17 4,4 
4,6 0,63 5,0 
4,3 4,5 

5,1 5,9 

After injec- 
tion of hy- Nor- 
drocortisone real- 

response 
P 

0,04 0,03 
0,50 0,55 
0,001 0,06 
0,38 0,17 
0,44 0,34 

0,34 

0,39 

TABLE 2. Diurnal Changes in Destructive 
P r o c e s s e s  in Cortex of Thymus of Bats 
Aged 30 Days under Normal Conditions and 
af ter  Injection of Hydrocor t i sone  at Dif- 
ferent  Times of Day and Night 

Time 

2p.m. 
6 p.m. 

I0 p.m. 
2 a.m. 
6 a.m. 

10 a.m. 

Mean value for 24-h period 

Percentage of pycnotic 
nuclei 

after injec- 
control tion of hy- 

drocortisone 

0,5 24 
0,4 26 
0,3 20 
0,4 45 
0,5 50 
0,5 30 

0,4 32 

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

The data given in Table I show that a diurnal rhythm of MI was present  in the control  ra ts  of this age,  
and can be represen ted  by a monomodal  curve  reaching a maximum of the number  of mi toses  at 6 p.m. and a 
minimum at 2 a.m. (P = 0.002). 

These resul ts  do not agree  with those obtained by other  worker s ,  who found a maximal  number  of mi toses  
in the cor tex  of the thymus of adult ra t s  [2, 9, 10, 12, 13] and adult mice  [1, 8, 11] in the morning and a minimal  
number  in the evening. These differences  in the resul ts  could be explained by age changes in the cha rac te r  
of the rhythm of mi toses .  It has been shown [3, 5] that in the ear ly  stages of postnatal ontogeny there  is a r e g -  
ular reorganiza t ion  of the cha rac t e r  of the rhythm of mi tos is  in severa l  t i s sues ,  leading to the establ ishment  
of  the definitive rhythm. Evidence of the instabil i ty of the mitotic rhythm in the thymus of  young ra ts  (aged 28 
days) is given by observat ions  [6, 7] showing that they a re  mos t  numerous at 1-2 p.m. and leas t  numerous at 
3 p .m. ,  although the number  of  mi toses  is also considerable  between 5 and 10 p.m. 

After injection of hydrocor t i sone  4 h before sacr i f ice  of the animals (Table 1) no change was found in the 
c h a r a c t e r  of the mitot ic  rhythm or in the mean-dai ly  mitot ic  activity of the thymocytes~ These findings agree  
with those of an investigation [6] which showed that when the same doses of hydrocor t i sone  were  given to ra t s  
aged 28 days ,  a significant dec rease  in MI was found only 12-16 h af ter  injection. However,  if much l a rge r  
doses  of cor t i sone were  given, a sharp decrease  in the number of mi toses  in cells  of the thymus was found 4 
h af ter  its injection [1]. 

The resul ts  giving the cha rac t e r i s t i c s  of des t ruct ive  p rocesses  a re  given in Table 2. 

They show that in the control  animals the number  of dying lymphocytes  remained vir tually unchanged 
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during the 24-h period. The mean index of pycnotic nuclei for the 24-h period was 0.4%. This result  is close 
to that of an investigation [12] which showed that the number of pycnotic cells in the thymus of mice aged 24 
weeks is 0.8-0~ On the other hand, it has also been shown [11] that in the subcapsular zone of the mouse 
thymus there a re  differences in the number of pycnotic lymphocytes at different times of the 24-h period, with 
a maximum (1.1%) at 6 p.m. and a minimum (0.56%) at 6 a.m. 

The results of the present  experiments showed that 4 h af ter  injection of hydrocortisone the percentage 
of dying cells rose sharply (Table 2). Despite considerable individual differences in the number of these cells ,  
the mortial i ty of the cells varied at different t imes.  In the late morning, afternoon, and evening (10 a~n.-10 
p.m.) the mortali ty of the cells was lower than at night and in the early morning (2 and 6 a.m. (P = 0.004). 
These results support the view that the sensitivity of the thymocytes to the destructive action of hydrocortisone 
differs at different t imes of the day and night. 

The smallest  numbers of dying lymphocytes were found to occur at about the same time as the highest 
values of MI, and vice versa.  This suggests that cells in the premitotic phase of the cycle are most sensitive 
to the harmful action of hydrocortisone. 
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