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The concentration of nucleic acids was studied in the tissues (skeletal and hear t  muscles, liver) 
of rats with toxic l iver damage caused by CCI4, associated with protein deprivation and parenteral  
administration of the amino acid mixture moriamines S-2 and improved casein hydrolysate.  In 
protein-deprived albino rats with toxic hepatitis the RNA and DNA concentration is skeletal and 
hear t  muscle was considerably increased while, at the same time, their  concentration in the l iver 
was reduced. The RNA/DNA ratio under these circumstances was altered. The RNA content in 
the hepatocytes was reduced through a decrease  in the nuclear fraction of RNA firmly bound with 
chromatin. Parentera l  nitrogen feeding res tored the normal nucleic acid concentration in all the 
tissues studied. KEY WORDS: parenteral  feeding; protein hydrolysates; amino acid mixtures; 
nucleic acids; toxic hepatitis; nuclei of hepatocytes. 

The wri ters  showed previously that the nucleic acid concentrations in the tissues are substantially modi- 
fied in experimental thyrotoxicosis and alloxan diabetes. Parenteral  feeding in these pathological states large- 
ly res tores  normal nucleic acid metabolism [3-5]. Experimental toxic hepatitis is accompanied by a marked 
disturbance of metabolism, which is aggravated by protein deficiency [1, 6, 8]. 

The important role of nucleic acids in protein synthesis is familiar; it was therefore considered worth- 
while to study the concentration of nucleic acids in the tissues in animals with toxic l iver damage coupled with 
protein deprivation and parenteral  nitrogen feeding. 

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

Experiments were car r ied  out on 117 sexually mature albino rats weighing 180-250 g. Toxic hepatitis 
was induced by three subcutaneous injections of a 50% oily solution of CC14 in a dose of 0.5 ml/100 g body 
weight in the course of one week. The presence of hepatitis was confirmed histologically. The animals were 
divided into five groups. The animals of two groups received the normal animal house diet, whereas the res t  
received a nonprotein synthetic diet during the experiment [2 ]. Against the background of protein deprivation 
the experimental rats  received daily subcutaneous injections for eight days of either physiological saline or ni- 
trogen preparations: moriamine S-2 and improved casein hydrolysate at the rate of 0.3 g conventional pro- 
te in/100 g body weight. As energy-supplying material  40% glucose solution was given (0.5 ml/100 g body 
weight). The quantity of fluid given to all the animals was 7 ml/100 g body weight. 

At the end of the experiment (eight days) the animals of all groups were killed and the concentrations of 
nucleic acids (RNA and DNA) in the tissues (skeletal muscle, heart,  and liver) were investigated spectropho- 
tometrical ly [10]. The coefficient of molar absorption of these compounds [7] was calculated for skeletal and 
heart  muscles. In three ser ies  of experiments the nuclei were isolated from liver tissue [12] and the various 
RNA fractions in themwere  determined [15]. 

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

In albino rats  with toxic hepatitis kept on an ordinary diet the RNA level in the skeletal and heart  muscle 
rose while their  DNA concentration fell, so that the RNA/DNA ratio increased to 2.8 (Table 1). In the liver of 
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TABLE 2. Concent ra t ion  of Var ious  RNA Frac t i ons  in Hepatocyte  Nuclei (in mg p e r  
nucleus �9 106) of Albino Rats  with Toxic Hepat i t i s  Coupled with Pro te in  Depr iva t ion  and 
P a r e n t e r a l  Feeding (n = 8; M • m) 

RNA bound with 
Group of animals zRNA mRN/~ chromatin Total RNA 

Healthy (eontrol) 
Toxic hepatRis, protein-free diet, 
physiological saline 

Toxlc hepatitis, protein-free diet, 
moriamine S-2 

o, 137-- 0,040 

0,210-0.024 

0.307m0.01 I* 

0,124-*- 0,005 

0,370---0,070* 

0,450-- 0.090. 

0,990• 

0,440m0,059. 

0,620--- 0,069* 

t .250~0,099 

0,980m o, 102 

1,380-  o, 154 

* P < 0.05 com pared  with control .  

these  an imals  the concent ra t ion  of nucleic acids was reduced,  espec ia l ly  of DNA, so that  the RNA/DNA ra t io  
ro se  to 2.51. 

P ro te in  depr iva t ion  in conjunction with toxic hepat i t i s  intensified the changes in the nucleic acid concen-  
t r a t ions  found in the t i s sues .  As a r e su l t  of the g r e a t e r  d e c r e a s e  in the RNA concentra t ion  in the l iver ,  the 
RNA/DNA r a t i o  fel l  to 1.7. This ra t io  a lso  fel l  in ske le ta l  musc le ,  to 1.51, but because  of a g r e a t e r  i nc rease  
in the DNA concentra t ion.  

According to data in the l i t e ra tu re ,  in hepat i t is  caused by admin is t ra t ion  of var ious  toxic subs tances  the 
number  and volume of the nuclei  of the l ive r  ce i l s  a re  substant ia l ly  changed [9]. A significant  dec r ea se  (P < 
0.05) in the number  of nuclei in the l ive r  t i s sue  also was obse rved  in the p r e sen t  expe r imen t s  in toxic hepat i t i s  
(32.83 ~- 3.53 . 106) c o m p a r e d  with healthy albino r a t s  (47.46 • 3.76 �9 106). The m a s s  of each hepatocyte  nuclei  
a lso was s ignif icant ly changed. 

Under the influence of p a r e n t e r a l  n i t rogen feeding the concentra t ion  of nucleic acids in the ske le ta l  and 
hea r t  musc l e s  fel l  com pa red  with that  found during p ro te in  depr ivat ion,  and the RNA level was actual ly lower 
than in the heal thy albino ra t s .  The RNA/DNA ra t io  changed signif icantly following admin i s t r a t i ono f  m o r i a -  
mine  S-2 (1.46 in ske le ta l  musc le  and 1.33 in hea r t  muscle)  and the values  were  a lit t le h igher  i nan ima l s  r e -  
ceiving case in  hydro lysa t e  (1.64 and 1.46 respec t ive ly ) .  

In the l iver  under  the s a m e  conditions the n e r m a l  concentra t ion  of nucleic acids was r e s t o r e d  and the 
RNA/DNA ra t io  co r r e sponded  to that in heal thy animals .  P a r e n t e r a l  ni t rogen feeding did not r e s t o r e  the num- 
b e r  of hepatocyte  nuclei  but inc reased  (P < 0.05) the i r  m a s s  (2.71 • 0.08 mg �9 10 -6 c o m p a r e d  with 1.02 ~- 0.07 
mg �9 10 -~ in the control) .  

Adminis t ra t ion  of a mix tu re  of c rys ta l l ine  amino acids and of case in  hydro lysa te ,  which contains a c e r -  
ta in  quantity of dipept ides as well  as amino acids ,  thus led to pa ra l l e l  changes in the concentra t ions  of the nu- 
c le ic  acids  in the va r ious  t i s sues  tes ted .  

The d e c r e a s e  obse rved  in the RNA content in the l iver  t i s sue  and nuclei in toxic hepat i t i s  took place  on 
account  of a reduct ion in the f r ac t ion  of RNA f i r m l y  bound with chromat in ,  whereas  the nuc lear  r i bosoma l  
RNA f rac t ion  (rRNA) ex t r ac t ab le  by sa l t  solution at pH 7 and the t r a n s f e r  f o r m  of DNA-like RNA (mRNA) ex-  
t r ac t ab l e  by sa l t  solution at pH 8 were  inc reased  (Table 2). 

Adminis t ra t ion  of mor i amine  S-2 r e s t o r e d  the no rma l  RNA content in the l iver  t i s sue  and hepatoeyte  
nuclei through an i nc rea se  in all  its nuc lear  f rac t ions .  

Af ter  admin i s t r a t ion  of m o r i a m i n e  8-2 to healthy albino r a t s  in which pro te in  depr iva t ion  was a c c o m -  
panied by a d e c r e a s e  in the concent ra t ion  of nucleic acids and read i ly  ex t rac tab le  l i ve r  p ro t e ins ,  a s ignificant  
i nc rea se  (p < 0.05) was obse rved  in the RNA level f r o m  55.5 • 3.2 to 76.5 -~ 9.5 mg P / 1 0 0  g t i s sue  and in the 
level  of readi ly  ex t rac tab le  p ro te ins  f r o m  110.0 • 7.5 to 172.0 :~ 6.5 m g / g  t i ssue .  

The i nc rea se  in the nucleic acid content in the l iver  during p a r e n t e r a l  n i t rogen feeding obse rved  in these  
expe r imen t s  both in an imals  with toxic hepat i t i s  and in healthy an imals  a g r e e s  with data showing an inc rease  
in the RNA content and s t imula t ion  of p ro te in  b iosynthes is  in the t i s sues  of healthy albino ra t s  during admin i s -  
t r a t i o n  of s ingle amino acids  (methionine, lysine,  etc.) [13, 14]. 

On the ba s i s  of these  r e su l t s  p a r e n t e r a l  ni t rogen feeding would s e e m  to be indicated in l ive r  pathology. 
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