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Definite changes in the mi to t ic  index (MI) of bone m a r r o w  cel l s  of Wis t a r  r a t s  were  d i s -  
cove red  during the 24-h per iod.  The curve  showing changes in the number  of m i to se s  of 
the granulopoiet ic  cel ls  is b imodal  in c h a r a c t e r  (maxima at 9 a. m.  and 8 p. m.),  while 
that  for  the e ry th ropo ie t i c  cel ls  is unimodal  (maximum at 9 a. m.) .  Cor re la t ion  is ob-  
s e rved  between changes in MI and the label ing index ( incorporat ion of thymid ine -H ~) of 
individual bone m a r r o w  cel ls .  The diurnal  f luctuations in p ro l i fe ra t ive  act ivi ty  of the bone 
m a r r o w  cel l s  a re  accompanied  by co r respond ing  changes in the total  numbe r  of m y e l o -  
k a r y o c y t e s .  
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The exis tence  of diurnal  f luctuations in the p ro l i fe ra t ive  act ivi ty  of  var ious  t i s sue s  is now f i rmly  
es tab l i shed .  The diurnal  rhythm of mi tos i s  has been studied in mos t  detai l  in the epi thel ia l  ce l l s  of v a r -  
ious organs  [1, 4-10].  Informat ion  on changes in the p ro l i f e ra t ive  abil i ty of the hematopoie t ic  t i s sue  dur -  
ing the 24-h per iod  is l imi ted  and con t rad ic to ry .  G r u z d e v  et al .  [3] found a constant  ra te  of division of 
ra t  bone m a r r o w  cel ls  by de te rmin ing  the mitot ic  act iv i ty  for  the whole population of bone m a r r o w  e l e -  
men t s .  According to Gololobova [2], the mitot ic  index (MI) of the dividing granulopoiet ic  and e ry th ropo ie t i c  
mouse  bone m a r r o w  cei l s  changes apprec iab ly  in the course  of the 24 hours .  Diurnal  f luctuations in p r o -  
l i fe ra t ive  act ivi ty  of  the bone m a r r o w  cel l s  have a lso  been found in man  [12]. 

The dynamics  of p ro l i f e ra t ive  act ivi ty  of ra t  bone m a r r o w  ce l l s  during the 24-h per iod was studied 
and at the same  t ime  the values  of MI and the label ing index (LI) were  de te rmined  for  the e ry th ropo ie t i c  
and granulopoiet ic  ce i l s  s e p a r a t e l y  a f t e r  admin is t ra t ion  of t hymid ine -H 3. 

EXPERIMENTAL METHOD 

Experiments were carried out on male Wistar rats aged 3-3.5 months (weight 180-190 g). The diet 
of the animals conformed to variant No. 2 on instruction No. 163 of the Ministry of Health of the USSR, 
MNerms for feeding laboratory animals and producers," dated March I0, 1966. 

The proliferative activity of the bone marrow cells was expressed as MI and LI for the various types 
of myelokaryocytes after injection of thymidine-H 3. 

MI was determined by counting the number of mitoses in a I000 granulopoietic and erythrepoietic 
cells, capable of dividing, separately. Squash preparations were made from the femoral marrow of animals 
killed in the course of the day (at 3, 6, and 9 a. m., 12 noon, 3, 6, and 8 p. m., and 12 midnight). At each 
time of investigation five rats were killed. 

To de te rmine  IM the an imals  were  given an int ravenous injection of thymid ine-H 3 (specific act iv i ty  
2.3 Ci/g)  in a dose of 0.6 p C i / g  30 rain before sac r i f i ce .  The ra t s  were  kil led e v e r y  6 h throughout the 
day and night (at 3 and 9 a. m.  and 3 and 8 p. m.) .  Squash p repa ra t ions  were  made f rom the f e m o r a l  m a r -  
row of these  an imals ,  fixed in methanol ,  and coated with type M emuls ion .  The au torad iographs  were  e x -  
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posed for  36 days, then developed in amidol developer,  fixed in 20%sodium 
hyposulfite solution, and stained by the R o m a n o v s k y - G i e m s a  method. The 
percentage of granulopoietic and erythropoiet ie  cells  labeled with t h y m i -  
dine-H 3 in the autoradiographs was determined separate ly .  To determine 
IM for the granulopoietie cel ls ,  200 myeloblas ts ,  200 promyelocytes ,  and 
1000 myeloeytes  were counted. To determine IM for  the erythropoiet ie  
cel ls ,  300 e ry th rob las t s  and pronormoblas t s ,  500 basophilie normoblas ts ,  
and 10ou polychromatophil ie  normoblas ts  were  counted, noting both 
labeled and unlabeled cel ls  . The total  number  of ceils  in the an imaI ' s  
femur  was counma at the same t imes  of day and night. The exper iments  
were ca r r i ed  out in October  and November.  

The numer ica l  resul ts  were subjected to s tat is t ical  analysis  by 
Student 's method. 

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

Significant fluctuations in MI of the granulopoietic cel ls  during the 
24-h pe r iodwere  observed (Table 1). The number  of mi toses  was max-  
imal (51 and 44 respect ively)  at 9 a, m. and 8 p. m. The number  of divid- 
ing cells was minimal  at 3 p. m. (25.6%). At other  t imes  of investigation 
MI remained at roughly the same level (29,8-32.6%) and approximated to 
the mean diurnal value (34.6%). Definite fluctuations in the value of MI 
for  the erythropoie t ic  cells also were found during the 24-h period (Table 
1). The number  of dividing cells of this ser ies  reached a maximum (46.2%) 
at 9 a. m.  and a minimum (16.8%) at 3 p. m.  At all o ther  t imes  of the in- 
vest igation MI remained at o r  fluctuated very  slightly around the mean 
diurnal value (30.2%). 

In the course  of the 24-h per iod the number  of bone mar row cells 
labeled with thymidine-H 3 also var ied  (Table 2). The value of LI for cells 
of different levels of matur i ty  var ied  unequally. The most  marked  diurnal 
fluctuations in LI were found in the myeloblas ts .  The number of labeled 
myeloblas ts  was minimal  at 9 a. m.  (P=0.05),  but at o ther  t imes  of in- 
vest igat ion LI was g r ea t e r  and reached a maximum at 3 a. m.  (P=0.005). 
Diurnal fluctuations in LI of the promyelocytes  were not s tat is t ical ly s ig-  
nificant. The larges t  number  of labeled myeloeytes  was observed at 3 
p. m. (P=0.04) and the smal les t  at 9 a. m.  

Changes in LI for  the e ry thro id  cells  during the 24-h period were 
not s ta t is t ical ly  significant except for the e ry throblas t s .  The number  of 
labeled e ry th rob las t s  was appreciably higher  at 3 a. m. (P=0.02),  but at 
all o ther  t imes  of the investigation the LI of the e ry throblas ts  was lower. 

The resul ts  indicate d i rurnal  fluctuations in the prol iferat ive ac-  
t ivity of rat  bone mar row cells .  The cha rac t e r  of the change in LI differs 
for  granulopoietic and erythropoie t ic  cel ls .  Whereas the curve of mitotic 
activity of the granulopoietie ceils  with bimodal (maxima at 9 a. m. and 
8 p. m.), the fluctuations in MI of the e ry thro id  cells were less marked 
and had a single maximum at 9 a. m.  

Compar ison of the resul ts  with the dynamics of MI for human [12] 
and mouse [2] bone mar row cells shows that the diurnal changes inmitot ic  
activity of the erythropoiet ie  cells  in different tes t  objects are s imi la r  
in cha rac te r .  Meanwhile the fluctuations in mitotic activity of the granu-  
lopoietic cells  were more  marked  in ra t s .  

A definite relat ionship was found between the changes in MI and LI 
for  the var ious  mar row cel ls .  For  instance,  the maximum of the number  
of dividing granulopoietic cells at 9 a. m.  was preceded by an increase  in 
the percentage of labeled myeloblas ts  at 3 a. m.  and the maximum of the 
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TABLE 2. Changes in LI (in %) of Rat Bone Mar row Ceils  dur ingthe  
24-h Pe r iod  (M~:m) 

Ceils 

Granulopoietic- 
Myeloblasts 
Promyelocytes 
Myelbcyteg 

Erythroid: 
gry~roblasts, pronormoblasts 
Basophilic normoblasts 
Polychromatophilic normoblasts 

Value of LI at different times of day (in h) 

63,5-+1,3 
58,0~ 1,6 
32,8-+ 1,4 

77,0-+0,6 
72,8-+ 1,7 
33,2-+2,1 

50,0-++-3,4 
59,5-- + 1,2 
30,4-+ 1,6 

69,0-+2,6 
67,2-+---2,8 
31,8--0,9 

15 

57,0-+ 1,7 
61,0 -+- 1,3 
35,0-+1,0 

72,0-+ I, 1 
67,2---+2,4 
30,7-+--- 1,8 

20 

58,5• 
56,0-+--2,0 
34,4-+2,0 

66,5-+ 2,5 
72,0-~2,3 
31,6-+0,4 

number  of m i t o s e s  at 8 p. m.  was p receded  by an inc rease  in IM of the mye locy tes  at 3 p. m .  No such r e -  
la t ionship could be found for  p romye locy t e s ,  evident ly  because  of d i f fe rences  in the durat ion of the per iod 
of DNA synthes is  in granulocytes  at d i f fe rences  s tages  of ma tu r i t y  [11]. The co r r e l a t i on  between the 
changes in MI and LI  of the e ry th ro id  cel ls  in the course  of the 24-h per iod  was l e s s  marked .  

These  changes in the p ro l i f e ra t ive  act ivi ty  of the bone m a r r o w  cel l s  during the 24-h per iod  were  a c -  
companied  by cor responding  changes in the absolute number  of mye loka ryocy t e s .  The l a rges t  n u m b e r  of 
cel ls  in the f em ora l  bone m a r r o w  of the r a t s  - (1.80 �9 0.06) �9 108 and (1.71 • 0~ �9 108, r e s p e c t i v e l y  - was 
obse rved  at 9 a. m.  and 8 p. m. ,  i .e. ,  at the same  t imes  as the m a x i m a  for  MI of the m y e l o k a r y o c y t e s .  
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