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Dis turbance  of RNA synthes is  in r egenera t ing  l i ve r  cei ls  of r a t s  by ac t inomycin  (0.1 gg/g) 
in the G1 per iod r e t a r d s  entry of the ceils into mi tos i s  by 10-] 3 h. Evidently nea r ly  all 
cel ls  r e t a rded  at  the beginning of the GI per iod complete  the i r  p repa ra t ion  for  mi tos i s  and 
divide. Delay of cel ls  at  the beginning of the G~ per iod has no signif icant  effect  on the 
durat ion of the subsequent  per iods  of in te rphase .  

In the p resyn the t ic  (G1) per iod of in te rphase ,  synthes is  of RNA and prote in  takes  place in cel ls  in 
p r epa ra t i on  for  subsequent  DNA repl ica t ion  (the S period) and mi tos i s .  The need for  synthes is  of RNA and 
prote in  during the G 1 per iod for  DNA repl ica t ion  has been demons t ra t ed  in va r ious  cel ls  in t i ssue  cul ture 
[4, 5, 7, 10, 11, 13] and regenera t ing  r a t  l i ve r  cel ls  [6, 8]. The re la t ionship  between RNA synthes is  and 
DNA repl ica t ion  and the i r  connection with mi tos i s  in regenera t ing  l ive r  cel ls  of mice  and ra t s  were  d e s -  
cr ibed by the wr i t e r  p rev ious ly  [1-3]. 

The object  of this invest igat ion was to study the mitot ic  cycle of r egenera t ing  l i ve r  cel ls  of ra t s  a f t e r  
d is turbance  of RNA synthes is  by act inomycin  at the beginning or in the middle of the G1 per iod.  The t ime 
of delay of the cel ls  in the Gt per iod and the effect  of this delay on the duration of the subsequent  per iods  of 
in te rphase  were  de termined.  No such informat ion can be found in the known l i t e r a tu re .  The only re levan t  
r e p o r t  is to the effect  that d is turbance  of RNA synthesis  by act inomycin  in the G~ per iod delays the p r o g r e s s  
of HeLa cells  to DNA repl ica t ion  and inc rea se s  the duration of repl ica t ion  [9]. 

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

Expe r imen t s  we re  c a r r i e d  out on noninbred male  r a t s  weighing 180e20 g. Pa r t i a l  hepa tec tomy was 
p e r f o r m e d  by the usual method at 10 A.M. or  4 P.M. In the expe r imen t s  of s e r i e s  I, immedia te ly  a f t e r  the 
opera t ion  the an imals  were  given act inomycin C in a dose of 0.1 t~g/g. In s e r i e s  II, the s a m e  dose of 
ac t inomycin  was given to r a t s  12 h a f t e r  the operat ion.  The animals  were  sac r i f i ced  in groups of t2-18 
an imals  26, 29, 33, 36, 39, 42, 45, 48, 54, 60, 66, and 72 h a f t e r  the opera t ion.  Opera t ions  on the control  
and exper imenta l  an imals  and s ac r i f i c e  of these  an imals  we re  c a r r i e d  out s imul taneous ly  at all  per iods  of 
the expe r imen t  (within 30-40 rain). The number  of mi to ses  was de te rmined  in his tological  sect ions  (5000 
cells  were  counted) and e x p r e s s e d  in p romi l l e .  In the exper imen t s  of s e r i e s  III, r a t s  r ece ived  ac t inomycin  
immed ia t e ly  a f t e r  the operat ion,  and in addition, at var ious  t imes  a f t e r  the opera t ion  (22, 24, 27, 30, and 33 
h) they rece ived  thymidine-H 3 in a dose of 0.3 t~Ci/g (specific act ivi ty about 300 m C i / m m o l e ) ;  the an ima l s  
we re  sac r i f i ed  (6-8 at each t ime) ] h a f t e r  injection of the isotope.  Histological  sec t ions  were  coated with 
type "R" liquid photograph emuls ion  and exposed for  10-12 days at 4 ~ After  development ,  the index of 
labeled  nuclei was de te rmined  in sec t ions  s tained with hematoxyl in  (by counting 1000 nuclei),  and e x p r e s s e d  
in p romi l l e .  
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Fig.  1o Mitotic index of r egene ra t ing  l i v e r  cel ls  
of r a t s  following injection of ac t inomycin  (0.1 
~g/g) immedia te ly  a f t e r  opera t ion.  I) Control;  
II) exper iment ;  absc i s sa ,  t ime  a f t e r  opera t ion  
(in h); ordinate ,  number  of mi toses  (in ~ 
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Fig.  2. Mitotic index of regenera t ing  l i ve r  cel ls  
of r a t s  following injection of ac t inomycin  (0ol 
pg/g) 12 h a f te r  opera t ion.  I) Control; II) ex -  
per imen~ absc i s sa ,  t ime af ter  opera t ion (in h); 
ordinate ,  number  of mi to ses  (in ~ 
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Fig.  3. Index of labeled nuclei in r e g e n e -  
ra t ing l i ve r  of r a t s  rece iv ing  act inomyein  
(0.1 pg/g) immedia te ly  a f te r  opera t ion .  
A s t e r i s k s  denote control level  of index of 
labeled nuclei 22 and 33 h a f t e r  operat ion;  
a b s c i s s a ,  t ime a f t e r  opera t ion (in h); o r -  
dinate, number  of labeled nuclei (in ~ o 

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

In the expe r imen t s  of s e r i e s  I (Fig. 1) the mitot ic  act ivi ty 
of the regenera t ing  l ive r  cel ls  was studied in an imals  rece iv ing  
ac t inomyein  immedia te ly  a f t e r  the operation~ In this e x p e r i -  
ment  (Fig. 1) mi to t ic  act ivi ty r eached  a max imum 42 h af ter  
the operat ion,  and in the control 29 h a f te r  the opera t ion.  Con- 
sequently,  when RNA synthes is  was dis turbed by act inomyein 
at the beginning of the Gt per iod the cel ls  s t a r t ed  division 
a f t e r  a delay of 13 ho At all subsequent  per iods  of observa t ion  
the absolute number  of dividing cells  diminished gradual ly,  
the number  of mi toses  being re la t ive ly  l a r g e r  at  all t imes  in 
the exper imen ta l  animals  than in the controls .  This may be 
due to the fact  that all cel ls ,  including those dividing during 
the 3 days a f t e r  the operat ion,  were  delayed as they passed  
through in te rphase .  The level  of mitot ic  act ivi ty in the ex-  
pe r imenta l  an imals  was thus higher than in the control ,  and 

was c h a r a c t e r i s t i c  of the e a r l i e r  per iods  of r egenera t ion .  The s imple  explanation of this fact  may be that 
the t ime  of delay differed for  the different  cel ls ,  and they entered  into mi tos i s  throughout the per iod of 
observa t ion ,  so that a higher level  of mitot ic  act ivi ty was apparent  in the exper imenta l  an imals .  

The total number  of cel ls  which divided at  all per iods  of observa t ion  was only slightly s m a l l e r  in the 
exper imenta l  than in the control an imals .  Evidently mos t  cel ls  whose passage  through in te rphase  was 
delayed at the beginning of the GI per iod were  able to continue the i r  p r epa ra t ion  for  mi tos i s  and to divide. 

In the expe r imen t s  of s e r i e s  II (Fig~ 2), the mitot ic  act ivi ty  of r egenera t ing  l i ve r  cel ls  was studied 
in r a t s  rece iv ing  act inomycin 12 h a f te r  the operat ion.  At the t ime  when the number  of mi toses  in the ex -  
pe r imenta l  an imals  reached  its m ax i m um  (39 h a f te r  the operat ion),  those cel ls  which, at  the t ime of 
injection of act inomycin,  we re  the mos t  advanced in the i r  p repa ra t ion  for  mi tos i s ,  i.eo, were  at the middle 
of the Gt per iod,  were  evidently dividing. Consequently, when RNA synthesis  was dis turbed in the middle 
of the GI per iod,  the cells were  approx imate ly  10 h late  in s ta r t ing  mi tos i s .  At subsequent  per iods  of ob-  
se rva t ion ,  cel ls  which, at the t ime  of injection of act inomycin,  were  in the e a r l i e r  s tages  of the G 1 per iod,  
were  evidently s ta r t ing  to divide.  In this exper iment ,  the re fore ,  it was imposs ib le  to de te rmine  the fate 
of all the cel ls  delayed at the middle of the Gi per iod.  

As was mentioned above, when RNA synthesis  was d is turbed a t  the middle of the GI per iod,  a l a rge  
propor t ion  of the cell population began to divide a f t e r  a delay of 10 h, i .e. ,  the delay was about the same  
(or actual ly  a l i t t le  shor te r )  than when ac t inomycin  was injected at the beginning of the GI per iod .  It thus 
follows that d is turbance  of the continuity of RNA synthesis  (at the middle of the G1 period) has no more  
effect  on the cell than its d is turbance when the cell has just  begun its p r epa ra t ion  for  division.  

In the expe r imen t s  of s e r i e s  III (Fig. 3) the effect  of delay of the cells at the beginning of the G1 
per iod  on the duration of the subsequent  per iods  of in te rphase  (S and G2) was studied. A cons iderable  in-  
c r e a s e  in the number  of nuclei incorpora t ing  thymidine-H 3 (synthesizing DNA) occu r r ed  30-33 h af ter  the 
opera t ion (Fig. 3), i .e. ,  9-12 h before  the obse rved  max imum of mitot ic  act iv i ty .  According to published 
data [12], the duration of the S+G2 per iods  in r egenera t ing  l i ve r  cel ls  of r a t s  is about 10 h. This suggests  
that if cel ls  a r e  delayed at the beginning of the G 1 per iod,  the duration of the subsequent  per iods  of i n t e r -  
phase  r ema ins  a lmos t  unchanged. 
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It is evident that all the data descr ibed  in this paper a re  cha rac t e r i s t i c  of the mitotic cycle of r e -  
generat ing l iver  ceils of ra ts  in which RNA synthesis  was disturbed by adminis t ra t ion of the above -men-  
tioned dose of act inomyein C. 
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