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A d i s t inc t  d iurna l  rhythm of m i to se s  is found in the ce l l s  of the s t r a t um  b a s a l e  and s t r a t u m  spinosum 
of the epi thel ium of the lower su r f ace  of the mouse tongue, ident ica l  in both s t r a t a .  The number  of mi toses  
r e aches  a max imum at 7-10 a. m. and a min imum at 4-10 p .m.  The mean mitot ic  index for the 24 h is  
6.55% for the s t r a t u m  b a s a l e  and 1.55% for  the s t r a t u m  sp inosum.  No s igni f icant  d i f f e rences  a r e  found in 
the r e l a t i ve  number  of the va r ious  phases  of mi tos i s  in the ce l l s  of the s t r a t um  b a s a l e  and s t r a t um  spinosum.  

Severa l  w o r k e r s  have s tudied the p r inc ip l e s  governing  the d iurna l  pe r iod i c i t y  of mi toses  and the 
r a t e  of phys io log ica l  r egene ra t i on  of s t r a t i f i e d  squamous ep i the l ium of the tongue [7]. In most  c a se s ,  how- 
ever ,  the t i s sue  ce l l s  were  inves t iga ted  without r e g a r d  to the d e g r e e  of t he i r  d i f fe rent ia t ion .  

The object  of the p r e s e n t  inves t iga t ion  was to c om pa r e  the d iurna l  pe r iod i c i t y  of mi tot ic  cel l  d i v i -  
sion in the s t r a t u m  b a s a l e  and s t r a t u m  spinosum of the l ingual epi the l ium in mice .  

EXPERIMENTAL METHOD 

Male C57B1 mice  weighing 20 g were  used. The an ima l s  were  s a c r i f i c e d  in the cour se  of 24 h at 
i n t e rva l s  of 3 h, 6-8 mice  at  each t ime .  The tongue was fixed in Carnoy ' s  fluid and t r a n s v e r s e  sec t ions  
(6 #) we re  cut s t a r t i ng  a shor t  d i s tance  f rom the tip of the tongue and s ta ined  with hematoxyl in .  Mitoses  
we re  counted s e p a r a t e l y  in the s t r a t u m  b a s a l e  and s t r a t um  spinosum of the epi the l ium of the lower  su r f ace  
of the tongue, f rom 4000 to 6000 ce l l s  in each l a y e r  being examined.  The mitot ic  index (M1) was e x p r e s s e d  
in p r o m i l l e  r e l a t i v e  to the total  number  of ce l l s  in the co r r e spond ing  s t r a t u m  of epi the l ium.  

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

As Table  1 shows, the number  of cel l  d iv is ions  va r i ed  with the t ime of day o r  night.  In the s t r a t um 
b a s a l e  of the ep i the l ium the number  of m i to s e s  r eached  a min imum between 4 and 10 p. m. By 1 a. m. the 
MI had s t a r t e d  to r i s e ,  r each ing  its max imum by 7 a ,m.  By 10 a .m.  the MI had s t a r t e d  to fal l ,  but the 
d e c r e a s e  between 7 and 10 a .m.  is not s igni f icant  (P = 0.16). A s ign i f ican t  d e c r e a s e  in mi tot ic  ac t iv i ty  
was found by 1 p.m. The l a r g e s t  number  of ce l l  d iv i s ions  (about 85% of the total  number  of mi toses  observed)  
o c c u r r e d  between 4 a .m.  and I p.m. The mean MI for the 24 h in ce l l s  of the s t r a t u m  basa le  was 6.55 ~ 

During c e r t a i n  t ime in t e rva l s  (for example ,  10 p. m . t o l a ,  m. ,  4 to 7 a.m.) the d i f f e rences  in the 
mean  values  of MI were  c lose  to s igni f icant .  This was usual ly  obse rved  when sha rp  changes took p lace  
in mi tot ic  ac t iv i ty  and they we re  accompanied  by c ons i de r a b l e  (from 7 to 8 t imes)  individual  d i f f e rences  
in the number  of m i t o s e s .  This  indica ted  that changes in the d iurna l  rhythm of ce l l  d iv is ions  took place  
at  d i f ferent  t imes  in individual  a n i m a l s .  

Diurnal  changes in the number  of m i t o s e s  in ce l l s  of the s t r a t u m  spinosum were  s i m i l a r  in c h a r a c t e r  
although less  ma rked .  The pe r iod  f rom 4 to 10 p. m. was c h a r a c t e r i z e d  by min imal ,  and f rom 7 to 10 a. m. 
by max ima l  mi tot ic  ac t iv i ty .  The d i f f e rences  between MI at  7a .m.  (3.97 ~00)and 7 p.m. (0.15 ~00)are s t a t i s t i -  

: ca l ly  s igni f icant  (P = 0.0001). T h e m e a n v a l u e  of MI for  the 24 h in ce l l s  of the s t r a t u m  s p i n o s u m w a s  1.55 ~ 
and that for  both s t r a t a  4.130/00. S imi l a r  r e s u l t s  for  the d iurna l  rhythm of mi toses  in the ep i the l ium of the upper  
su r face  of the tongue have been obtained in ra t s  [1, 5]. However,  the mean values  of MIa t  a l l  t imes  of inves -  
t igat ion were  h igher  in r a t s  than, acco rd ing  to the p r e s e n t  f indings,  in mice .  

In the l ingual ep i the l ium as a whole 1655 mi toses  were  found, of which 280 (17%) were  in the s t r a t u m  
spinosum.  This  c o r r e s p o n d s  c lo se ly  to the values  obtained by L. Ya. Zhorno and L. P.  Ovehinnikova [4], 
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Member  of the Academy  of Medica l  Sciences  of the USSR I. V. Davidovsk i i  (deceased)] .  T r a n s l a t e d  f rom 
Byut le ten '  l~ksper imenta l ' no i  Biologi i  i Medi ts iny ,  Vol. 66, No. 11, pp. 103-105, November ,  1968. Or ig ina l  
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T A B L E  1. Mi to t ic  Index  in E p i t h e l i u m  of 
L o w e r  Su r face  of Mouse  Tongue  
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TABLE 2. Number of Individual Phases of 
Mitosis in Cells of the Stratum Basale and 
S,tratum Spinosum 

Phase Number of mitoses 
3tratum basale stratum sptnosum 

Prophase 232 (16,9%) 41 (14,6%) 
Metaphase 731 (51,3%) 116 (41,4%) 
Anaphase 250 (18,2%! 82 (29,3%) 
Telophase 162 (11,8%} 41 (14,6%) 

who found that about 13% of the total number of mitoses in the lingual epithelium of guina pigs occurs in 
the stratum spinosum. 

The question of the ability of cells of the stratum spinosum to embark upon the mitotic cycle has 
not yet been sufficiently elucidated. O. S. Frankfurt [6] found no incorporation of thymidine-H 3 in cells of 
the stratum spinosum of the mouse forestomach and postulated that DNA synthesis takes place only in cells 
of the stratum basale. Consequently, in the stratum spinosum the only cells capable of dividing are those 
which doubled their DNA content while they were in the stratum basale. 

L. Ya. Zhorno and L. P. Ovchinnikova [4], using cytophotometric methods of determining the DNA 
content, discovered not only diploid, but also triploid and tetraploid nuclei in cells of the stratum spinosum 
of the lingual epithelium of guinea pigs, indicating that processes of DNA synthesis take place in them. 

The possibility that cells which have already started on mitosis can migrate from the stratum basale 
into the stratum spinosum was examined by comparing the number of individual phases of mitosis in the 
two strata (Table 2). 

The percentage of late phases of mitosis (anaphases and telophases) in the stratum basale was 
rather less than in the stratum spinosum, but the difference is not significant (P = 0.132). Consequently, 
no data were obtained to support the view that dividing cells migrate from the stratum basale into the 
stratum spinosum. 

Examination of the data obtained for the relative percentages of the various phases of mitosis re- 
vealed predominance of the absolute number of early phases (prophases and metaphases) in the morning, 
although on account of considerable individual variations these differences were not statistically significant. 
The absolute number of late phases of mitosis showed a smaller change in the course of the 24 h. 

A distinct diurnal rhythm of mitoses was thus demonstrated in the stratum basale and stratum 
spinosum of the epithelium of the lower surface of the mouse tongue, similar in both strata. The mean 
mitotic activity for the 24 h in the stratum basale is more than four times higher than in the stratum 
spinosum. The results described do not finally settle the problem of the origin of the dividing cells, but 
they do indicate that the cells of the stratum spinosum can embark upon mitosis independently. 
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