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Utilization of urac i l -C 14 by the t issues  is more  intensive in burned rabbits than in healthy animals .  
The level of radioactivi ty of h igh-polymer  and low-polymer  cytoplasmic l iver  RNA af ter  burns  is increased,  
whereas  in the nuclear  fract ion of l iver  RNA it remains  unchanged. 

Burns cause severe disturbances of metabolic processes. The nuclear metabolism is particularly 
disturbed after burns [i, 6-8, 20]. My earlier investigations [I, 8] showed that in these circumstances the 
RNA content in the liver and the RNA and DNA in the skeletal muscles are increased. However, the actual 
processes responsible for producing quantitative changes in the nucleic acids in these tissues remained 

unknown. 

The object of the presen t  investigation was to ascer ta in  whether the changes in the rate of nucleic 
acid synthesis  taking place in these organs after burns is one of the causes of the dis turbances previously  
demonstra ted.  

Uraci l -C 14 was used as nucleic acid p r e c u r s o r .  The impress ion  was gained in the l i te ra ture  that 
synthesis of pyrimidine nucleotides in the body during RNA biosynthesis  takes place mainly not as a resul t  
of the use of r eady-made  bases,  but via the synthesis of orotic acid f rom amino acids and thei r  breakdown 
products .  Work has also been published showing that uraci l  is incorporated into the RNA of animal t i ssues  
[9, 12, 15, 17, 18]. Admittedly, the rate of uraci l  incorporat ion into normal  t i ssues  was much slower than 
the rate of incorporat ion of pyr imidine nucleotides and of orotic acid [11, 14]. The cytoplasmic fract ion of 
rat  l iver  has been shown to contain uridine phosphorylase  and uridine kinase, enzymes capable of synthe- 
sizing ur idine-5-phosphate  f rom uraci l  via uridine [10, 19]. It has also been found both in vivo and in vitro 
that incorporat ion of labeled uraci l  into rat  l iver  RNA is d i rec t ly  dependent on the concentration of p r e -  
cu r so r  in the medium and inverse ly  dependent on the presence  of enzymes splitting uracil  in that t issue [11]. 
The difference between the ability of rat  and mouse l iver  and Ehrl ich '  s a sci tes tumor  to utilize uraci l  has 
been shown to depend on differences in the activity of enzymes part icipat ing in uracil  conversions in these 
t i ssues .  A much higher level of enzymes part icipating in synthetic p r o c e s s e s  directed toward utilization 
of uraci l  in RNA synthesis was found in extracts  of asci tes  tumor,  whereas the enzymes of uraci l  catabol-  
ism, present  in rat  and mouse l iver,  were absent f rom the tumor.  

Faced with these facts,  it was decided to use u rae i l -2 -C  14 as p r e c u r s o r  of the nucleic acids to exam-  
ine their  biosynthesis  af ter  burns.  Another reason for  this decision was that in burns,  as in the other  path-  
ological p roces se s  [14, 16, 21], the utilization of uraci l  is more  intensive than in intact animals.  

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

Exper iments  were pe r fo rmed  on rabbits .  An intraperi toneal  injection of 1.2 #Ci u rac i l -2 -C  14 in 
0.85% NaC1 solution (specific activity 16 #CL/g) was given to 4 control animals and to 4 burned animals with 
signs of burn exhaustion on the 33rd day after  injury. The animals were sacr i f iced 4 h af ter  injection of 
the isotope by decapitation, and samples of l iver,  heart~ and skeletal muscle,  and blood were quickly taken. 
These t issues  were homogenized and then t reated success ive ly  with cold 5% HC104 solution to remove acid-  
soluble nucleotides, and with lipid solvents and dried with ether.  The dry res idues  were applied to discs 
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TABLE 1. Incorporat ion of Uraci l-C 14 into 
Nucleic Acids of Organs of Normal  and 
Burned Rabbits (pulses/rain/rag; mean values) 

Experimental 
conditions 

Con~ol 
Burned 

Liver 

81----.9 
153_+ 14 

Blood 

27_+ 3 
41+5 

Heart* 

32_+4 
41_+ IO 

TABLE 2. Radioactivity of Different F r a c -  
tions of Liver  RNA f rom Intact and Burned 
Animals (pulses/min/mg; RNA; mean data) 

Intact s k e l -  Experimental 
etal muscle conditions 

9_+ 2 Control 
15 + 3,5 Burned 

HP-RNA 

32___ 2,0 
63_+5,2 

LP-RNA 

13_+ 1,5 
96___ 3,5 

Nuclear RNA 

38- + 3,2 
41_+2,5 

* Radioactivity determined with a 4 ~r gas -  
flow counter.  

Legend: HP - high-polymer;  LP - low 
polymer .  

and their  radioactivi ty determined.  Fract ions  of high- and low-polymer  cytoplasmic RNA were obtained 
f rom the l iver  by phenolic fract ionation [3], and total nuclear  RNA was isolated by t reat ing unpurified phen- 
olic nuclei* in a sys tem of phenol (pH 6.0) - 0.14 M NaC1 at 60-65 ~ [4, 5]. 

The h igh-polymer  cytoplasmic and nuclear  f ract ions were reprecipi ta ted three t imes with 2.5 M NaC1 
to purify them completely f rom DNA. The radioactivity of the result ing fract ions was determined by a 
Geiger-Muel ler  counter  and the RNA concentrat ion in each sample was determined spectrophotometr ical ly  
af ter  alkaline hydrolys is  [13]. 

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

As Table 1 shows, incorporat ion of urac i l -C t4 into total nucleic acids was observed in all investigated 
t issues  of both control and burned animals,  and after  burns the incorporat ion of uraci l  was intensified. 

The specific activity of the various l iver  RNA fract ions f rom intact and burned animals is given in 
Table 2. Incorporat ion of urac i l -C 14 into high- and low-polymer  cytoplasmic fract ions of l iver  RNA af ter  
burns  took place more  intensively than into the same fract ions of l iver  RNA f rom intact animals .  The nu-  
c lear  f ract ions  of l iver  RNA of the control and burned rabbits possessed  the same level of radioactivity.  

It may be concluded f rom the p re l iminary  data thus obtaine6 for  incorporat ion of u rac i t -C  14 into va-  
rious fract ions of l iver  RNA and also into the nucleic acids of the investigated organs of intact and burned 
rabbits that utilization of uraci l -C 14 by the animal t i ssues  takes place for  nucleic acid formation.  In the 
burned animals this p roces s  takes place more  intensively than in the intact animals i n a l l  organs invest i-  
gated. In the l iver  af ter  burns intensification of urac i l -C 14 incorporat ion into high- and low-polymer  cyto-  
plasmic RNA fract ions is observed.  The resul ts  descr ibed above suggest  that burn t rauma is associated 
with intensification of nucleic acid synthesis  in the investigated t i ssues .  This is evidently one cause of the 
increased content of RNA in the l iver  and of RNA and DNA in intact skeletal muscle  discovered in my p r e -  
vious experiments .  
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