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It was  shown b y  the  r o s e t t e - f o r m a t i o n  me thod  tha t  the  n u m b e r  of  T and B l y m p h o c y t e s  in  h u m a n  
b lood  v a r i e s  wi th  the  t i m e  of  day  and s e a s o n  of  the  y e a r .  The  n u m b e r  of  T c e l l s  r e a c h e s  a m a x i -  
m u m  in the  m o r n i n g  and  the  n u m b e r  of  B c e l l s  in the  even ing .  The  r e l a t i v e  p e r c e n t a g e  of B c e l l s  
i s  h ighe r  in the  fa l l  than  in w i n t e r .  
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The  i n t e n s i t y  of  func t ion  of  many  p h y s i o l o g i c a l  s y s t e m s  inc lud ing  the  i m m u n e  s y s t e m ,  shows  d i u r n a l  and  
s e a s o n a l  f l uc tua t ions  [2-7] .  

The  o b j e c t  o f  t h i s  i n v e s t i g a t i o n  was  to  s tudy  w h e t h e r  a d i u r n a l  and  s e a s o n a l  r h y t h m  e x i s t s  in the  r e l a t i v e  
p e r c e n t a g e  of  T and  B l y m p h o c y t e s  in human p e r i p h e r a l  b lood.  

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

T e s t s  w e r e  c a r r i e d  out on 24 m a l e  v o l u n t e e r s  a g e d  be tween  18 and  21 y e a r s .  Venous  b lood  was  t~tken 6 
t i m e s  d u r i n g  the  24 -h  p e r i o d  (at 3, 7, and  11 a . m .  and 3, 7, and  11 p .m . ) .  A l t o g e t h e r  t h r e e  s e r i e s  o f  e x p e r i -  
m e n t s  w e r e  c a r r i e d  out a t  d i f f e r en t  s e a s o n s  ( s u m m e r ,  fa l l ,  and  w in t e r ) .  

T A B L E  1. D iu rna l  and  S e a s o n a l  R h y t h m s  of R e l a t i v e  P e r c e n t a g e  of  T L y m p h o e y t e s  in 
Hea l thy  Human P e r i p h e r a l  Blood  (M • m) 

l 
T-lymphoeytes I Significance of seasonal differences 

Time of day or . . . . . .  I 
night fall summer (Jim.) (8ep.) winter (NovD I gmups compared p 

! 

II a.m. 

3 p.m. 

7 p.m. 

11 p.m. 

3 a.m. 

7 a.m. 

P na.m.-~p.m, h 
P np.m.-Ta.m, h 
Legend. 

57,6-- + 1,35 
(15) 

54,6-+ 1,58 
(15) 

46,3-+3,03 
(15) 

46,2--- i ,96 
(15) 

54,5- + 1,39 
(14) 

54,I-----1,30 
(14) 

H e r e  and  in Tab le  2 

71,1~ + 1,29 
(14) 

69,8----- 1,36 
05) 

60,3----- 1,26 
(14) 

66,4-- ~ 1,42 
(15) 

65,2-----3,42 
(14) 

71,4+--- 1,55 
05) 

60,2----- 1,45 
(xo) 

58,0-+ 1,38 
(lo) 

48,6-----3,36 
(6) 

48,3-+ 1,52 
(9) 

56,7-+-0,88 
(9) 

59,4~0,96 
(9) 

summer-fall 
fail-winter 
summer--fall 
fall--winter 
summer--fall 
fall-winter 
summer--fall 
fall-winter 
summer-fall 
fail-winter 
summer--fall 
fall--winter 

Summer Fall 

~0,001 
<O,OOl 
<0,001 
<(0,001 
<0,001 
<0,01 
<0,00I 
<0,001 
<O,Ol 
<0,05 
<0,001 
<0,001 

Winter 

~0,01 ~0,001 (0,01 
dO, Ot ~0,05 ~0,001 

~umber  of  o b s e r v a t i o n s  shown in p a r e n t h e s e s .  
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TABLE 2. Diurnal  and Seasonal  Rhythms  of 
Rela t ive  P e r c e n t a g e  Of B L y m p h o c ~ e s  in 
Heal thy Human P e r i p h e r a l  Blood (M :~ m) 

Time of day 
or night 

II a.m. 

3p.m. 

7 p.m. 

ii p.m. 

3 a.m. 

7 a.m. 

p3p.m.-np.m, h 
P ~p.m.-ga.m. h 
P aa.m.-Ta.m, h 

B lyre 1 
fall 

(Sep.) 

17,2~0,14 
(15) 

17,9--0,89 
05) 

27,8--- 1,36 
(14) 

26,8--+ 1,34 
(15) 

12,0--- + 1,07 
(14) 

17,3-----0,58 
(15) 

,hocytes _ 
winter 

(Nov.) 

15,0--0,65 
(10) 

13,3--0,80 
(lO) 

19,6• 1,70 
.(6) 

19,6---+0,99 
(9) 

11,7-----0,82 
(9) 

14,9+---0,51 
(9) 

<0,0t 

<0,001 

<0,01 

<0,001 

>0,05 

<0,01 

Fall Wimer 

<0,00I 
> 0,05 
<0,001 

~0,001 
>0,05 
~0,01 

T l y m p h o c y t e s  w e r e  ident i f ied by the i r  ab i l i ty  to f o r m  spontaneous  r o s e t t e s  with s h e e p ' s  r ed  cel ls  [12, 15]. 
The method d e s c r i b e d  by Lay  et al. [17] was  used.  L y m p h o c y t e s  of  the B c l a s s  w e r e  identif ied by the p r e s e n c e  
of  r e c e p t o r s  on t h e i r  su r f a c e  for  the C 3 component  of c o m p l e m e n t  [8, 12]. F o r  this  pu rpose ,  s h e e p ' s  r ed  ce l l s  
t r e a t e d  with subagglu t ina t ing  doses  of  rabbi t  a n t i s e r u m  aga ins t  sheep ' s  r ed  ce l l s  ( h e m o l ~ i c  s e r u m  f r o m  the 
No F. Gamaleya  Ins t i tu te  of  E p i de m i o l ogy  and Microbio logy ,  Moscow) and with guinea  pig c o m p l e m e n t  were  
used. The r ed  ce l l s  t r e a t e d  in th is  way, when mixed  with l y m p h o c y t e s  c a r r y i n g  r e c e p t o r s  f o r  the C 3 component  
of c o m p l e m e n t  on t he i r  su r face ,  f o r m  r o s e t t e s  [18]. The r o s e t t e - f o r m i n g  l y m p h o c y t e s  were  identif ied in s u s -  
pens ion  under  the p h a s e - c o n t r a s t  m i c r o s c o p e .  A l toge the r  200 l y m p h o c y t e s  w e r e  counted:  A lymphocy te  with 
t h r e e  o r  m o r e  adhe ren t  s h e e p ' s  r ed  ce l l s  was  taken  to be a r o s e t t e - f o r m i n g  cell .  

EXPERIMENTAL RESULTS 

The number of T and B lymphocytes in the peripheral blood were shown to vary during the 24-h period. 
The number of T cells reached a maximum in the morning and a minimum in the evening (Table i). Conversely, 
the percentage of B lymphocytes reached the maximum in the evening, fall sharply at 3 a.m., and then (by 7 a.m.) 
increased a little and remained at about the same level during the daytime (Table 2). 

The relative percentage of T lymphocytes also varied with the season of the year. The character of the 
diurnal fluctuation in the percentage of T lymphocytes did not change significantly at the different seasons 
(Table i). The number of B lymphocytes was greater in the fall than in winter (Table 2). 

Diurnal and seasonal rhythms in the relative percentages of T and B lymphocytes in healthy human peri- 
pheral blood were thus demonstrated; these rhythms are probably connected with diurnal and seasonal fluctua- 
tions in the synthesis of adrenocortical hormones [i, 9, 14, 16], which are known to have a considerable influ- 
ence on the immune system [13]. For example, if added in vitro, glueocortieosteroids destroy immature lym- 
phocytes and modify the mitotic and migratory activity of immunocytes [i0, Ii]. The importance of the fluc- 
tuations inthe numbers of the subpopulations of lymphocytes circulating in the blood stream for the function of 
the immune system requires further investigation. However, they must be taken into account whenever human 
peripheral blood lymphocytes are studied. 
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Res tora t ion  of the normal  course  of mi tos i s  a f t e r  its blocking by colchicine takes  place through 
additional prote in  synthes is  - t h r o u g h  the fo rmat ion  of new micro tubules  of the division spindle.  
A study of the r eve r s ib i l i t y  of the s ta thmokinet ic  reac t ion  to colcemid shows that  blocking of 
prote in  synthes is  by puromycin  has l i t t le o r  no effect  on the ra te  of r e s to ra t i on  of the normal  
mitot ic  r eg ime ,  whereas  copper  ions r e t a r d  this  p roces s .  It can be concluded f r o m  these facts  
that the res to ra t ion  of the colcemid- induced C mi tos i s  takes  place chiefly through the r epo ly -  
mer iza t ionof tubu l ins .  The predominance  of the format ion of new micro tubules  or  r e p o l y m e r i z a -  
t ion during the r e s to ra t ion  of the micro tubules  is evidently de te rmined  both by the degree  of 
the i r  des t ruct ion and by the c h a r a c t e r  of binding of the subunits of the tubular  prote in  pool with 
the harmful  agent. 

KEY WORDS: Mitosis;  microtubules ;  tubulins; s ta thmokinet ie  react ion;  colcemid.  

In a prev ious  communicat ion  [2] we examined the mechan i sm of r eve r s ib i l i t y  of the colchicine mi tos i s  
(C mitosis)  induced by colchicine.  E l e c t r o n - m i c r o s c o p i c  and autoradiographic  invest igat ions showed that for 
the normal  course  of mi tos i s  to be r e s t o r e d  a f t e r  t r e a t m e n t  with colehieine additional prote in  synthes is  is r e -  
qui red  [1, 2]. The peak of intensi ty of pro te in  synthes is  p receded  complete  r e s to ra t i on  of the normal  mitot ic  
r eg ime  and cor responded  in t ime  to the per iod  of fo rmat ion  of miero tubules  of the division spindle and r econ -  
s t ruct ion of the mitotic appara tus .  It was not made c l ea r  whether  the format ion  of new micro tubules  is the uni- 
v e r s a l  mechan i sm of r eve r s ib i l i t y  of the C mi tos is  or  whether  this p r o c e s s  can a lso  take place through the 
repo lymer iza t ion  of micro tubules  f rom the tubulia pool [3, 8, 12, 13]. 
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