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Diurnal periodicity in mitotic activity of tissues has been investigated mainly in adult organisms [1-4]. 
Similar periodicity in the tissues of embryos has received much less study. The present work deals with cell division 
in the optic vesicle and presumptive ectoderm of the embryo at one and the same stage of development but at vari- 
ous times of the day, with a view to determining whether any diurnal periodicity of mitotic activity exists in these 
tissues and, if it does exist, what its nature is. 

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

Hen eggs (Russian White breed) were placed in an incubator at 2 h intervals throughout the 24 h period be- 
ginning at 12:00 noon. In the incubator they were maintained under constant conditions: temperature 87.5~ 
humidity 70%. After 48 h the eggs were removed, opened and the embryo from each egg removed. The embryo 
was fixed in Bouin's fluid, embedded in paraffin wax and histological sections (thickness 7/a) prepared by generally 
accepted methods. The preparations were stained with Garazzi's hematoxylin and eosin. The specimens selected 
for histological investigation were those which gave a monotypic picture of contact between the optic vessel and the 
presumptive ectoderm. Counts of the number of mitoses were carried out on 8 embryos for each particular time of 

the d a y - a  total of 60 embryos~ Mitoses counts were made from middle sections 
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(using 3 consecutive sections with intervals of 1-2 sections) through the optic rudi- 
ment in the region where the somewhat thickened central portion of the ectoderm 
overlaid the optic vesicle. The regions investigated comprised: 1) that part of the 
optic vesicle from the point of its contact with the ectoderm to the midline; and 2) 
those parts of the ectoderm lying on both sides of the optic vesicle and extending 
from the point of contact with the optic vesicle to their points of origin. The outlines 
of the optic vesicle and the presumptive ectoderm, both in section, were drawn onto 
paper with the help of a camera lucida (objective 40 x, ocular 7 X). Afterwards counts 
of cell  numbers and mitoses were made under a binocular microscope (objective 90 x, 
ocular 7 X). Mitotic coefficients were calculated in order to evaluate mitotic activity. 
All experimental results were subjected to statistical analysis using the Fisher-Student 
method. 

RESULTS 

The results of our counts of mitotic activity in the optic vesicle and presump- 
tive ectoderm are given in the table. 
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The minimum amount of ce l l  division ac t iv i ty  in the optic vesicle occurred at  2:00 a .m. ,  when the mi to t i c  
coeff ic ient  was 88.2%. Mitotic  act ivi ty  then gradually increased and during the afternoon (2:00 p .m.-6 :00  p.m.)  i t  
reached a level  higher than i t  had reached at night or in the morning. Prom 4:00 p.m. until  8:00 p .m.  the mi to t ic  
ac t iv i ty  of the cells increased rapidly.  At 8:00 p .m.  it  reached a maximum with a mi to t ic  coeff ic ient  of 143.8%. 

Nevertheless, the difference in leve l  of mi tot ic  ac t iv i ty  at 8:00 p .m.  and at 6:00 p .m.  and 10:00 p,m. was 
not found to be s ta t is t ical ly  significant.  Precisely the same lack of s ta t is t ical  s ignif icance applies in re la t ion to the 
diffarence between act iv i ty  at 8:00 p .m.  and the to ta l  ac t iv i ty  between 10:00 p .m.  and midnight  (P = 0.2). The 
value for the number of mitoses at 8:00 p.m. does, however, appear to be significantly different, or very nearly 
signif icantly different, from the values of 2:00 p.m. and 2:00 a .m.  (P = 0.02; 0.005 respect ively) .  The curve for 

mi to t ic  act ivi ty  in the presumptive ectoderm is basical ly  s imilar  to that based upon observations of mitosis in the 
optic vesicle,  but the former curve attains lower levels than does the latter.  The mean  dai ly  mi to t ic  act ivi ty  of cel ls  
in the optic vesicle is 108.2%, whereas in the presumptive ectoderm,  it is 73.5%. 

The least  mi to t ic  act ivi ty  in the cells of the presumptive ec toderm was observed at  t0:00 a .m. ,  wherl the 
mi to t ic  coeff ic ient  equal led 38.6%. This leve l  of mi to t ic  ac t iv i ty  is not s ta t is t ical ly  different from the leve l  at 
8:00 a .m.  or 12:00 noon. However, in comparison with the aggregate mi to t ic  act ivi ty  over the period from 8 :00a .m.  
to 12:00 noon, the minimum act iv i ty  at  10:00 a .m.  is very nearly signif icantly different (P = 0.04). The total  
mi tot ic  ac t iv i ty  over the period from 8:00 a .m.  to 10:00 a .m.  is not, however, s ignif icant ly different s ta t is t ical ly  

from the to ta l  ac t iv i ty  over the period from 10:00 a .m.  to 12:00 noon (P = 0.059). 

During the afternoon from 2:00 p .m.  onwards, the mi to t ic  ac t iv i ty  of the ec tode rma l  cel ls  gradually increases, 
a t taining a maximum at 8:00 p .m. ,  as does the division of optic vesicle ceils .  However, the difference in mi to t ic  

ac t iv i ty  of ec todermal  ceils  at 8:00 p.m. is not s ta t is t ical ly  different from that at 6:00 p.m. and 10:00 p .m.  

In this way, the results of our exper imentM observations have revealed the exis tence of a definite diurnal 
rhythm of mi to t ic  ac t iv i ty  in the ceils of chick optic vesicle and chick presumptive ectoderm at one part icular  
stage of development .  The maximum mito t ic  act ivi ty  in both embryonic tissues has been noticed at 8:00 p.m. We 
are therefore able  to confirm the exis tence of a diurnal rhythm in the eel1 division process during early growthstages, 
as is known to occur in the adult  organism. This rhythm is character ized par t icular ly  by peak mitot ic  act ivi ty  in 

the evening hours. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are l e t t er -b y - l e t t er  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g i v e n  in the  or ig ina l  R u s s i a n  j o u r n a l  Some or all  o f  th i s  per i -  

od ica l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in En g l i sh  t ransla t ion.  A co mp le t e  l i s t  o f  the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  t h i s  i s s u e .  
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