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Injection of cy top lasmic  RNA f rom ra t  l ive r  into mice  during chronic  poisoning with CC14 r e -  
duced the mor ta l i ty  among the animals ,  reduced the number  of foei of nec ros i s ,  and inc reased  
the quantity of in te r lobula r  connec t ive - t i s sue  f ibers  in the l iver .  An i nc r ea se  in mitot ic  ac t iv -  
ity of the l i ve r  cel ls  also was observed.  

In connection with invest igat ion of the poss ib le  therapeut ic  use  of nucleic acids,  an increas ing  number  
of p a p e r s  descr ib ing  the study of the nonspecif ic  action of exogenous yeas t  RNA and its  hydro lysa tes  and 
also the action of o rgan - spec i f i c  RNA in vivo have appeared  in the l i t e r a t u r e  [6, 8]. 

In a s e r i e s  of invest igat ions by Belous et  al. [2, 3], the specif ic i ty  of the effect  of exogenous bone RNA 
on regenera t ion  of injured bones,  on the synthesis  of collagen in them, and on the intensif icat ion of synthe-  
s i s  of endogenous RNA was demons t ra ted .  Alekseev and Konyshev [1] found an i nc rea se  in the ra te  of 
growth of the l i ve r  in cMck em bryos  and acce le ra t ion  of incorpora t ion  of label and of the i r  RNA under  the 
influence of RNA f r o m  cock l iver .  

Although the mechan i sm of the observed  phenomena cannot yet  be r ega rded  as fully explained, the i r  
p rac t i ca l  s ignif icance is  so impor tan t  that  a t tempts  to reproduce  these  effects  of o rgan- spec i f i c  RNA on 
other  models  a r e  comple te ly  justified. 

Several  worke r s  have shown [5] that in c i r rhos i s  of the l i ve r  produced by CC14, pa r t i a l  hepa tec tomy 
leads  to r e g r e s s i o n  of connect ive t i s sue  in the l iver .  It is na tura l  to a s sume  that the fo rmat ion  of new RNA 
during regenera t ion  provoked by hepa tec tomy p lays  an impor tan t  ro le  in this p roce s s .  

In the invest igat ion desc r ibed  below, the effect  of exogenous l i ve r  RNA on the surv iva l  ra te  and the 
his tological  p i c tu re  of the l ive r  was studied during chronic  CC14 poisoning. 

TABLE 1. Effect  of RNA on Content of Total  Lipids and Collagen 
in L iver  of Mice During Poisoning with CClt for  2 Months 
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Fig.  1. P r o l i f e r a t i o n  of  i n t e r l o b u l a r  connec t i ve  t i s s u e  in m o u s e  l i v e r :  

a)  CC14 po i son ing ;  b) CC14 po i son ing  and RNA. Van Gieson,  100 • 

T A B L E  2. E f f ec t  of  RNA on Mi to t i c  

A c t i v i t y  of  L i v e r  Ce l l s  in Mice  P o i s o n e d  

with CC14 

Experimental '~ ~ 
conditions ~ '~ Mitotic index 

CC14 (2 months) I0 12,9_+ 1,0 

The same + RNA 10 23,0--+3,15 
P=0,05 

CCI 4 (I month) 7 5,2+ 1,9 

The same + RNA 7 22,3-+6,16 
P=O,05 

The same + heated RNA 5 2,63___ 0,59 
P=0,05 

EXPERIMENTAL METHOD 

Experiments were carried out on albino mice weighing 
24-28 g. In the first series of experiments mice of group 1 
received a subcutaneous injection of 0.04 ml CCI 4 twice a 
week; mice of group 2 also received injections of CCI 4 and, 
on the same days, received intraperitoneal injections of 
freshly prepared cytoplasmic RNA from rat liver in doses of 
60-80 ~g per mouse; the mice of group 3 received RIgA only. 
The experiment continued for 2 months. 

In the second series of experiments, mice of both groups 
were injected with CCI 4 only for 1 or 2 months, and subse- 
quently the mice of group 1 received intraperitoneal injections 
of physiological saline while the mice of group 2 received 
RNA without stopping the administration of CCI 4. 

RNA was obtained by the method of Georgiev and Mant'- 
eva [4] and was used on the day of its preparation. Pieces of 
liver for histological examination were fixed in 12% formalin 
and in Carnoy's solution. The material was stained by the 
methods of Deddi and Van Gieson and with hematoxylin and 
eosin. 

Total lipids were determined gravimetrically after extraction with dichloroethane. Collagen was ex- 
tracted from the defatted dry tissue with trichloroacetic acid [7], and hydroxyproline was determined by the 
method of Neman et al. [i0] as modified by Martin and Axelrod [9]. 

RESULTS 

Because of the concept of species nonspecificity of messenger RNA, mice were injected with RNA ob- 
tained from rat liver. After 1 month, differences between the mortality of mice of groups 1 and 2 began 
to be observed. This difference increased sharply, and after 2 months, when of the 76 mice of group 1 only 
I0 had survived, all the experimental animals were sacrificed (Table i). 

Histological investigation of the liver from the mice of group 1 revealed degenerative changes in the 
liver tissue in the form of homogenization of the cytoplasm and pycnosis of the nuclei of the liver cells 
with the appearance of optically empty and fat-loaded cells at the periphery of the lobules and marked 
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hyper t rophy  of the in te r lobular  connective t i ssue  (Fig. la) .  In most  animals ,  in addition, smal l  foci of 
n e c r o s i s  were  obse rved  at the pe r iphe ry  of the lobules,  while in three  of the 10 animals  the foci were  
mass ive .  Diffuse inf i l t ra t ion with tiny drople ts  of fat  and marked  p ro l i fe ra t ion  of Kupffer ce l l s  were  ob-  
served .  The hepat ic  v e s s e l s  were  f requent ly  hype remic ,  and s t a s i s  was found h e r e  and there .  

Optically empty  cel ls  at the p e r i p h e r y  of the lobules were  more  frequently found in the l i ve r  of mice  
belonging to group 2, the quantity of in te r lobula r  connective t i s sue  was twice as g rea t  (Fig. lb), but foci of 
nec ros i s  were  found only in isola ted cases .  The quantity and dis tr ibut ion of fat  did not d i f fer  significantly 
f r o m  those in the l i ve r  of the mice  of group 1. H y p e r e m i a  of the v e s s e l s ,  s tas i s ,  and s o m e t i m e s  th rombi  
in the lumen of the v e s s e l s ,  with sma l l  h e m o r r h a g e s  around them, were  observed.  No significant  d i f ference 
was observed  in the l ive r  of the mice  of group 3 compared  with that  of intact  mice.  Quanti tat ive e s t i m a -  
tion of total  l ipids and col lagen was obviously important .  Injection of RNA into the animals  poisoned with 
CC14 had no apprec iab le  effect  on the total  lipid content in the l i ve r  (Table 1). In all poisoned animals  the 
collagen content was inc reased ,  but this i nc rea se  was m o r e  marked  in the group of mice  rece iv ing  RNA. 
The dif ference is  s ta t i s t i ca l ly  significant.  

In another  s e r i e s  of exper iments ,  the benefic ia l  effect  of RNA on mitotic act ivi ty of the cel ls  was 
demons t ra ted ,  while injection of these  s a m e  RNA prepa ra t ions ,  i f  heated on a boiling water  bath for  30 rain, 
actually produced a s ta t i s t i ca l ly  significant dec rea se  in the mitot ic  index (Table 2). 

It is thus poss ib le  that the effect  of RNA on the surv iva l  of mice  may  be assoc ia ted  with i ts  effect  on 
mitot ic  activity.  However,  compar i son  of the dec r ea se  in mor ta l i ty  among animals  receiving RNA during 
CC14 poisoning with the acce le ra t ion  of p ro l i f e ra t ion  of connective t i s sue  stil l  does not allow the poss ib i l i ty  
to be excluded that  the more  rapid r ep l acemen t  of necrot ic  l i ve r  cel ls  by connective t i s sue  could have r e -  
duced the in tensi ty  of poisoning at that s tage of CC14 adminis t ra t ion  when toxic effects  were  mainly  r e spon-  
sible for  death of the animals .  

Invest igat ion of the cause  of the inc reased  collagen synthesis  following adminis t ra t ion  of RNA to 
poisoned an imals  is being continued. However,  s ince inject ion of RNA into intact  mice  did not change the 
collagen content in the l iver ,  the i m p r e s s i o n  is  gained that  the RNA did not c a r r y  informat ion  for  the syn-  
thes is  of this p ro te in  and that mos t  p robably  RNA nonspecif ica l ly  inc reased  pro te in  synthesi  s in f ibroblas t s ,  
which a re  probably  more  r e s i s t an t  to the action of CC1r than l i ve r  cells.  

The wr i t e r s  a re  grateful  to T. Serov for  his help with these  exper iments .  
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