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The mitot ic  cycle  of mouse l iver  cel ls  dividing 36 and 72 h a f t e r  par t i a l  hepa tec tomy was  
de te rmined  by the labeled mi tos i s  curve  method. Di f fe rences  we re  found in the shape of 
the com pa red  labeled mi tos i s  curves ,  evidently due to prolongation of the G 2- and S-per iods  
and to r epea ted  divisions of some ce l l s  at the end of the per iod of act ive pro l i fe ra t ion .  

Using the regenera t ing  l iver ,  in which there  is m a s s  pro l i fe ra t ion  of hepatocytes ,  as the model ,  many  
invest igat ions have been  under taken to study the k inet ics  of cell  reproduct ion.  The study of the c h a r a c t e r  
of changes in the duration of the mitot ic  cycle in the course  of r egenera t ion  is of pa r t i cu la r  in te res t .  Some 
r e su l t s  have a l ready  been obtained in this d i rec t ion [1, 10]. 

The object  of the p resen t  invest igat ion was to de te rmine  the p a r a m e t e r s  of the mitotic cycle  of r e -  
genera t ing  mouse  l ive r  ce l l s  dividing at the beginning and at the end of the per iod of p ro l i fe ra t ive  act ivi ty.  

EXPERIMENTAL METHOD 

F t hybr id  (CBAxC57BL6) male  mice  weighing 26-29 g and aged 3 months were  used.  Curves  of la -  
beled mi toses  were  compared  f r o m  an imals  taken 36 h (beginning of inc rease  in mitot ic  activity) and 72 h 
(end of the per iod of i nc reased  mitot ic  activity) a f te r  r emova l  of two- th i rds  of the l iver  by the method of 
Higgins and Anderson.  The an imals  of group 1 (27 mice) ,  taken 36 h a f t e r  the operat ion,  r ece ived  an in t ra -  
per i tonea l  injection of thymidine-H 3 with specif ic  act ivi ty  1.04 # C i / m g  in a dose of 0.5 #Ci 1.5-24 h before  
sac r i f i ce .  The an imals  of group 2 (20 mice) ,  t aken  72 h a f te r  the operat ion,  r ece ived  thymidine-H 3 with a 
specif ic  act ivi ty of 18.8 p C i / m g  in a dose of 0.5 #Ci 1.5-16 h before  sac r i f i ce .  The an imals  we re  decapi-  
tated,  and pieces  of the caudate lobe of the l ive r  were  fixed in Ca rnoy ' s  fluid and embedded in paraff in  wax. 
L iver  sect ions ,  5 # in th ickness ,  were  coated with type M (NIIKHIMFOTO) emuls ion  and exposed for  20 
days.  After  development  the sect ions were  stained with M a y e r ' s  hematoxyl in  and the percen tage  of labeled 
mi to se s  was calcula ted a f te r  examinat ion of 150-250 mi toses  for  the an imals  of group 1 and 50 mi toses  
fo r  the an imals  of group 2. 

EXPERIMENTAL RESULTS 

Hepatocytes  s t a r t  mi tos i s  on a l a rge  scale  in mice  36 h a f t e r  the operat ion.  La te r ,  72 h a f te r  the 
operat ion,  ce l l s  which for  some r ea s on  or o ther  have begun to divide l a t e r  than the o thers ,  and a lso  hepa-  
toeytes  pass ing  through the second mitot ic  cycle ,  a re  dividing. The propor t ion  of the la t te r  mus t  be smal l ,  
and in some an ima l s  no such ce l l s  in genera l  have been obse rved  [3, 4]. 
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Fig. 1. Changes in pe rcen tage  of labeled mi to se s  at  va -  
r ious  t imes  a f t e r  injection of thymidine-H 3. Absc i s sa ,  
t ime  in terva l  (in h) between injection of thymidine-H 3 and 
sacr i f ice ;  t ime  between opera t ion and injection of thy-  
mid ine-H 3 is shown in the opposite direct ion.  Ordinate,  
pe rcen tage  of labeled mi toses .  Fi l led c i r c l e s  and continu- 
ous l i n e -  36 h, empty c i r c l e s  and broken  l i n e -  72 h a f te r  p a r -  
t ia l  hepa tec tomy.  95% confidence l imi t s  a re  shown. Stand- 

a rd  e r r o r  ca lcula ted  f r o m  binomial  dis t r ibut ion ~ 
n 

[12], in which p is the f requency of finding labeled mi to se s  
(in %) and n the total  number  of mi to ses  examined.  

The mean  mitot ic  index for  the mice  of group 1 was  26.3 ~00 ( f rom 3 to 97 ~00 in individual animals) ,  
and for  the mice  of group 2 it was  3.6 ~00 ( f rom 0.1 to 15 ~00)- As Fig. 1 shows, the curve  of labeled mi to se s  
for  ce l l s  dividing 36 h a f t e r  hepa tec tomy had the typical  s y m m e t r i c a l  shape cha rac t e r i s t i c  of a homogene-  
ous pro l i fe ra t ing  population. In re la t ion  to the method of calculat ing the durat ion of individual p a r a m e t e r s  
of the mitot ic  cycle genera l ly  used  [7], it can be taken that  the min imal  durat ion of the G2-period is 1 h 
40 rain, and that the duration of the S-per iod is 7 h, in good ag reemen t  with data in the l i t e ra tu re  [2-6]. 
Analys is  of the cu rves  in Fig. i showed that  they differ  sl ightly in shape, espec ia l ly  due to the fact  that  
hepatoeytes  dividing 72 h a f t e r  pa r t i a l  hepa tec tomy consti tute a he te rogeneous  cel l  population. The h e t e ro -  
geneity obse rved  may be based,  f i r s t ,  on an inc rease  in var iab i l i ty  of the G 2- and S-per iods  at the end of 
p ro l i f e ra t ive  act ivi ty,  while second, the poss ibi l i ty  of r epea ted  division of some of the cel ls  cannot be ruled 
out. The possibi l i ty  of finding such repea ted ly  dividing cel ls  is due to the exper imenta l  conditions, for  
thymidine- t t  3 was injected at  different  t i m e s  a f te r  the operat ion.  If the isotope was injected 14-16 h before  
sac r i f i ce ,  i .e. ,  56-58 h a f te r  hepa tec tomy,  some of the ce l l s  which were  labeled at the t ime of injection and 
c i rcu la t ion  of the thymidine-H 3 could evidently have pa s sed  through two success ive  cyc les  of division.  This  
poss ibi l i ty  is ruled out in the case  of an imals  taken 36 h a f te r  par t i a l  hepa tec tomy,  for  v i r tua l ly  no mi to se s  
were  found in the l ive r  before  th is  t ime.  

The difference between the com pa red  cu rves  can also be a t t r ibuted to the fact  that p r epa ra t ion  of 
some ce l l s  for  m i t o s e s  takes  longer  on account of the gradual  t rans i t ion  of the ce l l s  f r o m  pro l i fe ra t ion  to 
differentiat ion.  

During regenera t ion  the re  is a m a rke d  dec r ea se  in length of the mitot ic  cycle  [2-6, 8, 9, 11]. This  
evidently takes  place as  the r e s u l t  of the predominance  of syntheses  p romot ing  division in the cel ls ,  at the 
expense  of p r o c e s s e s  providing for  the specif ic  functions of the l ive r  cel l .  At the end of the per iod  of ac -  
t ive p ro l i fe ra t ion ,  the opposite p r o c e s s  - intensif icat ion of specif ic syntheses  - can be cons idered  to have 
commenced  in some of the ce l l s ,  leading to prolongat ion of the per iod of p repa ra t ion  for  division. 
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