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A long oourse  (3-4 months) of CC14 injections leads  to a m a r k e d  inc rea se  in the intensi ty of 
DNA synthes is  in the l ive r  t issue.  The rhythm of the inc rease  in thymidine- labe led  cells  
co r responded  to the rhythm of CC14 adminis t ra t ion.  Incorpora t ion  of rad ioac t ive  RNA p r e -  
c u r s o r  (orotic acid) in an imals  with chronic  CC14 poisoning was l e s s  than in control  animals ,  
indicating a d e c r e a s e  in synthes is  or  a m a r k e d  inc rease  in the r a t e  of breakdown of RNA 
under the influence of CC14. 

A previous  invest igat ion [1] showed that  adminis t ra t ion  of CC14 to mice  s t imula tes  DNA synthes is  in 
the l i ve r  and that the f requency of peaks  of intensity of DNA synthesis  depends on the f requency of admin i s -  
t r a t ion  of CC14 to the an imals  (once or twice a week). 

Since the r e s pons e  of ce l l s  to pathogenic agents is de te rmined  by  nuc leocytoplasmic  re la t ions ,  it was 
decided to study the c h a r a c t e r  of synthes is  not only of DNA, but a lso  of RNA, by the l i ve r  cel ls .  For  this  
purpose  a compara t ive  analysis  of DNA and RNA synthes is  was c a r r i e d  out on animals  rece iv ing  a long 
cou r se  of CC14 injections.  

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

Adult noninbred mice  r ece ived  subcutaneous injections of 0.2 ml  of 4070 CC14 solution in peach oil 
twice a week. DNA synthes is  was invest igated f r o m  the 98th to the l l 7 th  day of the exper iment .  For  this 
pu rpose  two mice  of the exper imenta l  group and one intact (control) mouse  r ece ived  daily in t raper i toneal  
inject ions of thymidine-H 3 (specific act ivi ty 4.6 C i /mmole )  in adose  of 1.3 # Ci /g .  The animals  were  s a a r i -  
f iced 70 rain a f te r  injection of thymidine and the l ive r  was fixed in Carnoy ' s  fluid. To de t e rmine  the RNA 
synthes is ,  f r o m  the l l 9 th  to the 125th day of the exper imen t  two mioe of the exper imenta l  group and one 
control  mouse  r ece ived  daffy in t raper i tonea l  injections of the RNA p r e c u r s o r  orot ic  ac id -5 -H 3 (Radiochemi-  
cal  Center ,  Amersham,  England, specific act ivi ty  20 Ci/mole)  in a dose of 8 #C i /g .  The animals  were  sac -  
r i f i ced  4 h af ter  the injection, and the l ive r  was fixed in a f o r m a l i n - a l c o h o l - a c e t i c  acid mix tu re  (30:10:3) 
and embedded in paraff in  wax. To invest igate  DNA synthesis ,  sec t ions  were  coated with type M liquid emul -  
sion and exposed for  30 days,  while to inves t igate  RNA synthes is  they were  coated with type R emuls ion and 
exposed for 14 days.  The sect ions  were  developed and then stained with h e m a t o x y l i n - e o s i n  and methyl  
g r e e n - p y r o n i n e .  To de t e rmine  the index of thymidine- labe led  cel ls  (ILC) 3500 hepatoaytes  f r o m  each ani-  
mal  were  studied. The quantity of orotic  acid incorpora ted  into RNA was de te rmined  f rom the number  of 
s i l ve r  grains  counted s epa ra t e ly  above the nucleus and cy toplasm of the hepatocytes .  Gra ins  were  counted 
in 100 hepatocytes  f r o m  each animal.  
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Fig. 1. Dynamics of DNA synthesis by l iver  t issue during prolonged administrat ion of CC14 twice a week. 
Abscissa, t ime {in days), a r rows denote CC14 injections; ordinate ILC in %. Scale chosen so that level of 
DNA synthesis in control animals coincides with abscissa .  

Fig. 2. Intensity of incorporat ion of orotic acid into l iver  celI nuclei during prolonged administrat ion of 
CC14 twice a week. Abscissa, t ime (in days), arrows m a r k  injections of COl4; ordinate, mean number of 
grains of s i lver  above nucleus; a) experiment,  b) control.  

Fig. 3. Concentration of orotic acid in cytoplasm of l iver  cells during prolonged administration of CC14 
twice a week. Ordinate, mean number of s i lver  grains above cytoplasm of hepatocyte; remainder  of 
legend as in Fig. 2. 

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

Degenerative changes developed in the l iver  of the experimental group of animals and were most  se -  
vere  during the f i r s t  and second days after success ive  C(~I 4 injections. Throughout the period of observa-  
tion ILC was significantly higher than the control level and it rose  sharply  after  success ive  CkA 4 injeotions 
(Fig. 1). 

Orotic acid was incorporated into nearly all cells except in small  loci of necrosis .  In both exper imen-  
tal and control mice,  the cell nuclei were  mos t  intensively labeled. Since all or near ly  all the RNA of the 
cell is synthesized in the nucleus [2, 3, 4], the number of s i lver  grains above the nucleus ref lects  the inten- 
si ty of DNA synthesis,  while the number of grains above the cytoplasm cor responds  to the amount of RNA 
passing f rom' the  nucleus into the cytoplasm. As is c lear  f rom Figs.  2 and 3, in mos t  animals of the exper i -  
mental group the number of s i lver  grains above the nucleus and cytoplasm was less  than in the controls.  
Statistical analysis of the experimental  resul ts  was ca r r i ed  out by comparing the number of s i lver  grains 
above the nuclei and above the cytoplasm separa te ly  in the control and experimental animals. Analysis of 
the resul ts  using the K o l m o g o r o v - S m i r n o v  cr i ter ion showed that the difference between the experiment  and 
the control corresponds  to the 95% level of probabil i ty accepted in biological r e s e a r c h  (for compar ing groups 
by the number of grains above the nucleus ~k 2 = 2.43, for compar ing  groups by the number of grains above 
the cytoplasm X 2 = 1.97; X ~ = 1.84, ~ ~1 = 2.65). 

The experiments  showed that injection of CC14 into animals is followed by a marked  increase  in DNA 
synthesis  and a dec rease  in the number of grains of s i lver  reflecting incorporat ion of the radioact ive RNA 
p r e c u r s o r  above both nucleus and cytoplasm of the hepatocytes.  These opposite changes in the indices of 
DNA and RNA synthesis can be explained, f irst ,  by the fact that intensification of DNA synthesis  does not 
always lead to intensification of RNA synthesis;  some workers  [5, 6] associate  increased DNA synthesis 
ent irely with increased mitotic activity. However, it is now known [7] that during pathological p roces se s  in 
the l iver  t i ssue  an inc rease  in DNA synthesis  may be associated not only with activation of the mitotic act i-  
vity of the hepatocytes,  but also with their  polyploidization, which must  be accompanied by increased RNA 
synthesis  in the cells concerned. Evidence of intensification of RNA synthesis is given by the increase  in 
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s ize  and number  of the nucleoli in the hepatocytes  observed  constant ly in the p r e sen t  invest igat ion under the 
influence of prolonged CC1r injections.  However,  despite  these  observat ions ,  not only were  no signs of an 
i nc rea se  in RNA synthes is  observed,  but the number  of s i lver  gra ins  above the nucleus and cy top lasm of the 
cel ls  was actual ly  s m a l l e r  in the exper imenta l  animals  than in the controls .  It can accordingly  be  pos tu la -  
ted that  in the exper imenta l  animals  an i nc rea se  in the r a t e  of RNA synthes is  was accompanied  by  an even 
g r ea t e r  i nc rea se  in the r a t e  of its breakdown. 

Fur the r  invest igat ions will help to shed l ight on the cause of the lower  incorpora t ion  of RNA p r e c u r -  
so r  into hepatocytes  under the influence of CC14. 
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