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The dynamics  of DNA synthes is  in the l i ve r  t i s sue  a f te r  injection of CC14 at different  f r e -  
quencies  was studied by autoradiography.  The f requency of i nc rea sed  synthetic  act ivi ty of 
the hepatocytes  was found to c o r r e s p o n d  to the f requency of act ion of the hepato t ropic  poi -  
son. This  shows that adaptat ion of the body to a changing rhythm of exposure  to a pathogen-  
ic s t imulus  is achieved through cor respond ing  fluctuations in the intensi ty of regenera t ion .  

P r e l i m i n a r y  invest igat ions  showed that the intensi ty of in t r ace l lu la r  r egene ra t i ve  p r o c e s s e s  va r i e s  
with the intensi ty  of the functional load and also with the s t rength  of act ion of the pathogenic s t imulus  [1-3 ]. 
It  was t he re fo re  decided to continue the study of the adaptive change in the rhythm of r egenera t ion  under the 
influence of changing ex te rna l  env i ronmenta l  conditions. 

In the invest igat ion desc r ibed  below the course  of r e p a r a t i v e  r egenera t ion  of the l iver  t i s sue  was 
studied during admin is t ra t ion  of CC14 to an imals  at different  f requencies .  

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

Expe r imen t s  were  c a r r i e d  out on th ree  groups of noninbred mice:  the an imals  of group 1 r ece ived  
CC1r once a week, those of group 2, twice a week,  and those of group 3, daily. The dose of CC1r pe r  in jec-  
t ion was the s ame  in all expe r imen t s :  0.2 ml  of a 40% solution in peach oil (subcutaneously).  F r o m  the 14th 
to the 22nd day af ter  the f i r s t  inject ion of CC14 the number  of hepatocytes  synthes iz ing DNA intensively  was 
de te rmined  daily for  30 days. F o r  this purpose  two exper imenta l  mice  of each group and one control  mouse  
rece ived  and in t r ape r i tonea l  inject ion of thymid ine-H 3 {specific act ivi ty 4.6 C i /mmole )  in a dose of 1.3 p C i /g  
daily at 8 AM. The an imals  were  sac r i f i ed  70 rain l a te r  and the l ive r  was fixed in Ca rnoy ' s  fluid. Pa ra f f in  
sec t ions  were  coated with type M (VNIIKhimFoto) emuls ion,  exposed for  30-40 days,  developed,  and stained 
with hematoxyl in-eos in .  To de te rmine  the index of labeled cel ls  (ILC) 10,000 hepatocytes  f r o m  each an imal  
were  studied. 

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

When CC14 was injected once a week,  on the second day a f te r  each injection an inc rease  in ILC was 
obse rved ,  and during the next two to four  days,  although fal l ing sharp ly ,  it r ema ined  above the control  level.  
The degree  of i nc rea se  in DNA synthes is  a f te r  each  injection of CC14 was well marked ,  but as the number  
of inject ions inc reased  the i nc r ea s e  in ILC became  s m a l l e r  (Fig. 1). On the day a f te r  the injection, marked  
degenera t ive  changes and a r e a s  of nec ros i s  were  found in the l ive r  t i ssue .  On the subsequent  days ,  as the 
resu l t  of r e p a r a t i v e  r egenera t ion ,  these  changes d i sappeared  a lmos t  eompletely~ and loci of inf i l t ra t ion r e -  
mained only in the pe r ipo r t a l  zones. Each success ive  i nc rea se  in synthet ic  act ivi ty of the l i ve r  t i s sue  thus 
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Fig. 1 Fig. 2 

Fig. 1. Dynamics  of DNA synthes is  by hepatocytes  dur ing injection of CC14 
once a week: a) exper iment ,  b) control .  Absc i ssa ,  days of exper iment .  Ar -  
rows m a r k  days of CC14 injection. Ordinate ,  ILC (in percent) .  

Fig. 2. Dynamics  of DNA synthesis  by hepatoeytes  during admin is t ra t ion  of 
CC14 twice a week (legend as in Fig. 1). 
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Fig.  3. Dynamics  of DNA synthe-  
s is  by hepatocytes  during daily in- 
ject ion of CC14 (legend as in Fig. 1). 

coincided thee per iods  of mos t  m a r k e d  degenera t ive  changes.  It mus t  
also be emphas ized  that necrot ic  changes were  obse rved  in the l i ve r  
t i s sue  only a f t e r  the f i r s t  five inject ions,  and at subsequent injections 
were  not accompanied  by nec ros i s  but produced m e r e l y  modera t e  de-  
genera t ive  changes.  The inc rease  in DNA synthes is  was co r r e spond-  
ingly reduced.  This  phenomenon mus t  be r ega rded  as due to adapta-  
t ion of the l i ve r  t i s sue  to the repea ted  action of the toxic agent. 

If CC14 was injected m o r e  frequent ly  (twice a week) the s ame  
high i nc rea se  in ILC was obse rved ,  although in the animals  of group 
2 these  i nc rea se s  were  m o r e  frequent  than in those of group 1, to 
co r r e spond  to the m o r e  frequent rhythm of pathogenic action (Fig. 2). 
Jus t  as in group 1, the highest  peak  of i nc rease  of ILC appeared  con-  
s i s ten t ly  on the seventh day a f te r  each success ive  injection. In this 
s e r i e s  of expe r imen t s ,  as Fig. 2 shows,  in terva ls  of two days between 
succes s ive  injections a l te rnated  with in terva ls  of th ree  days. After  
in te rva l s  of two days the i nc rea se  in ILC was g r e a t e r  than af ter  in-  
t e r v a l s  of th ree  days.  

Despite the fact  that the an imals  of group 2 rece ived  CC14 m o r e  
often and, consequently,  the total  dose of the poison rece ived  by the 
an imals  was twice as l a rge ,  the necrot ic  changes af ter  the success ive  
injections were  much less  s e v e r e  in these  an imals  or  were  absent  a l -  
together  (except a f te r  the f i r s t  two- th ree  injections).  

A pa r t i cu l a r ly  m a r k e d  inc rea se  in DNA synthesis  by the hepatocytes  was obse rved  in the mice of group 
3 a f t e r  daily injections of CCI 4. With this f requency of action of pathogenic s t imulus ,  the inc rease  in DNA 
synthes is  r ema ined  wave- l ike ,  but in this case  no connection could be found between success ive  injections 
and success ive  i n c r e a s e s  in ILC, as was found in groups 1 and 2. Another cha r ac t e r i s t i c  fea ture  of expe r i -  
ments  of group 3 was that the min ima l  level  of DNA synthes is  was higher  than in groups 1 and 2 (Fig. 3). 
The total  quantity of DNA synthes ized in the animals  of group 3 was thus cons iderably  l a rge r .  

No definite connection could be found between success ive  inject ions of CC14 and the seve r i ty  of the 
necro t ic  and degenera t ive  changes in the an imals  of group 3, by con t ras t  with those of groups 1 and 2: de-  
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genera t ive  changes grew s t ronge r  and weaker  with a per iod of five to s ix  days,  although the injections were  
given daily. 

These  r e su l t s  of these  expe r imen t s  showed that  the i nc rea se  in the number  of cel ls  synthes iz ing DNA 
and providing for  r e p a r a t i v e  r egene ra t i on  of the l i ve r  t i s sue  d i rec t ly  depends on the f requency of action of 
the pathogenic s t imulus:  m o r e  frequent  inject ions of CC14 co r re spond  to m o r e  frequent  i n c r e a s e s  in syn-  
thet ic  act ivi ty of the l ive r  t i ssue .  Consequently,  the f requency of action of the pathogenic s t imulus  d e t e r -  
mines  and, apparent ly ,  induces the cor responding  rhy thm of i nc rea se  in ILC. This connection mus t  be r e -  
garded as an adaptive r e s pons e  of the l ive r  t i s sue  a imed at r e s t o r i n g  the d is turbed s t ruc tu re  and function. 
This  conclusion is conf i rmed by the following fact:  when the toxic subs tance  was injected twice a week ne-  
c ro t ic  changes were  found l e s s  f requent ly  and they were  l ess  s eve re  than when it was injected once a week, 
which can only be explained by the h igher  in tensi f icat ion of r e p a r a t i v e  r egene ra t ion  in the f i r s t  case .  The 
i nc rea se  in DNA synthesis  under these  conditions provides  for  two pr inc ipa l  p r o c e s s e s :  an i nc rea se  in the 
intensi ty of cel l  division and act ivat ion of in t r ace l lu l a r  r e p a r a t i v e  regenera t ion .  The fact  that i nc reased  
DNA product ion does not go en t i re ly  toward  an i nc rea se  in mitot ic  act ivi ty,  but also helps to provide  for  in-  
t r a c e l l u l a r  compensa to ry  p r o c e s s e s  is not en t i re ly  spent on an i nc rea se  in mitot ic  act ivi ty,  but also p r o -  
vides for  in t r ace l lu la r  compensa to ry  p r o c e s s e s  is shown by the g r e a t e r  i nc rea se  in ILC than in the mitot ic  
index, which does not conform to the re la t ionships  es tab l i shed  [2]. During CC14 adminis t ra t ion  mark ed  poly-  
ploidizat ion and hyper t rophy  of the hepatocytes  a re  observed ,  whereas  few mi toses  a re  found [4, 5]~ 
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