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When injected subcutaneously in a dose of 10 m g / k g  body weight, procaine caused an increase  
in the RNA content in the l iver  and cerebra l  hemispheres  of young ra ts .  The increase  in RNA 
content was accompanied by changes in the nucleotide composition of the RNA, ref lected in a 
decrease  in the base ra t io  (G + C)/(A + 17). Administrat ion of procaine led to an increase  
mainly in the r ibosomal  RNA in the l iver  of young ra t s .  

Histoehemical  investigations [1, 2] have shown that prolonged subcutaneous injection of small  doses 
of procaine into rabbits  leads to an increase  in the RNA content in the l iver .  The w r i t e r s '  previous inves-  
tigation [5] showed that a single subcutaneous injection of procaine into adult ra ts  causes  an increase  in 
the RNA content in the cerebra l  hemisphere  and l iver  of ra ts .  

In young animals the intensity of nucleic acid synthesis  is higher,  and for this reason  the study of the 
effect of procaine on the content, nueleotide composit ion,  and relat ive proport ions  of the RNA fract ions  in 
young animals is pa r t i cu la r ly  interest ing.  The investigation descr ibed below was ca r r i ed  out for  this pu r -  
pose.  

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

Young male Wistar  albino ra t s  weighing 120-150 g were  used. Procaine  was injected subcutaneously 
in a dose of 10 m g / k g  body weight in 0.9% NaC1 solution. Rats receiving injections of the same volume of 
0.9% NaC1 solution acted as the control .  The animals were  decapitated 30 min after  the injection of p ro -  
caine. RNA and DNA were  separated and RNA determined quantitatively by the method of Schmidt and 
Thannhauser in Munro and F leek ' s  modification [9]. In the final s tages the RNA content was determined by 

a modified Meibaum's  method [3]. RNA was isolated for  
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TABLE 1. Effect of Procaine  on RNA Con- 
tent in Cerebra l  Hemispheres  and Liver  of 
Young Rats (in mg% of f resh  weight) 

it Organ ~ ~ Control i Expt. P 

)Jim 

20 569,14+29,69 647,40--+16,23 <0,05 

i <0,01 20 105,87-----7,18 146,30-----10,10 

determinat ion of the nucleotide composition by a modified 
Munro and F leck ' s  method [9], and after  hydrolys is  (in 0.3 
N KOH at 37~ for  18 h the nueleotides of the RNA were 
then separated by the method of Katz and Comb [8] on 
Dowex 50 • 4 ,200-400  mesh,  H + form.  

Total RNA was isolated by S c h e r r e r ' s  method [12] 
f rom ra t  l ive rs  and fract ionated on calc ium phosphate gel 
[4]. The experimental  resu l t s  were  subjected to statist ical  
analysis .  
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TABLE 2. Effect  of P roca ine  on RNA Content in Cereb ra l  Hemi -  
sphe res  and L ive r  of Young Rats  (in mg~  of f r e sh  weight) 

Organ I z o[  UMP GMP MAMPS=m CMP ~ pyrimidines 

Liver . . . .  
expt.  

. cot~trol p 

Cerebral 
hemisphere~ 
exot. 
cohtrol 

P 

20 

20 

25 744-0 62 17 824-0 ,66  1 8 , 0 9 4 - 0 , 3 9 3 8 , 2 8 4 -  I ,O0 1,285=0,03 0,57:4-0,02 
25 47-4- 1 25 23,02• 15,974-0,70 35,544-0,93 1,434-0,03 0,624-0,04 

33 724-2 23111,885= 1,04119,575= 1,19 34,725= 1,88 0,885=0,0410,464-0,02 
27,61 4- t ,88[15,53 4- 1,38[20,:~3 5= 1,09136,51 5= 2,05]1,085= 0,08|0,57 4- 0,04 

< 0 , 0 5  I < 0 , 0 5  I > 0 , 5  [ > 0 , 5  I < 0 , 0 5  | < 0 , 0 5  

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

The r e su l t s  (Table 1) show a s ta t i s t i ca l ly  significant i nc rease  in the RNA content in the c e r e b r a l  
h e m i s p h e r e s  and l i ve r  of the young r a t s  a f t e r  a single dose of p roca ine .  

It  will be c l ea r  that  the young r a t s  a r e  f a r  m o r e  sensi t ive  to the action of p roca ine  than adult r a t s  [5]. 

Bes ides  an inc rease  in the RNA content,  a f te r  adminis t ra t ion  of p roca ine  quali tat ive changes were  
found in the RNA, with changes in the m o l a r  p ropor t ions  of nucleot ides  and a d e c r e a s e  in the base  ra t io  
(G + C) / (A + U) (Table 2}. The r e s u l t s  obtained for  the base  ra t io  in t h e c o n t r o l  r a t s  we re  in a g r e e m e n t  
with those given in the l i t e r a tu r e  [4, 6, 7, 10]. 

Subcutaneous injection of procaine  caused a significant d e c r e a s e  in the m o l a r  pe rcen tage  of GMP and 
an inc rease  in that  of AMP in the l i ve r  RNA, and these changes were  accompanied  by a significant  d e c r e a s e  
in the base  ra t io  (G + C) / (A + U). The m o l a r  percen tage  of UMP was  inc reased  and that of GMP was  r e -  
duced in the c e r e b r a l  h e m i s p h e r e s ,  and this also led to a d e c r e a s e  in the base  ra t io .  

In the m o d e r n  view r ibosoma l  RNA (rRNA) has  a lower  base  ra t io  than t r a n s f e r  RNA (tRNA) [4, 11]. 
It  can the re fo re  be postulated that  a f t e r  the adminis t ra t ion  of p roca ine  there  is a p re fe ren t i a l  i nc rease  in 
the rRNA content in the bra in  and l ive r  t i s sues  of r a t s .  

To tes t  this  hypothes is ,  f rac t ions  of l i ve r  rRNA and tRNA were  f rac t iona ted  on ca lc ium phosphate gel 
and the re la t ive  contents of the f rac t ions  were  de te rmined  under  no rma l  conditions and after,  a d m i n i s t r a -  
tion of proca ine .  Af te r  f rac t ionat ion in a phosphate buffer  gradient  (pH 6.8) two c l ea r l y  defined he t e ro -  
geneous peaks  cor responding  to RNA were  obtained [4]. Whereas  in the control  the ra t io  of tRNA/ rRNA 
was 1.22, a f t e r  admin is t ra t ion  of p roca ine  the ra t io  fell s ignif icantly (P < 0.05) to 0.98, indicating an in- 
c r e a s e  in the f rac t ion  of rRNA and thereby  conf i rming the hypothesis  that the r ibosomal  f rac t ion  of RNA is 
p redominant ly  inc reased  a f t e r  admin is t ra t ion  of proca ine .  

It is difficult at p r e s en t  to give an acceptable  explanation of the obse rved  inc rease  in RNAbiosynthe-  
s is  under  the influence of p roca ine .  One probable  explanation could be that p -aminobenzo ic  acid fo rmed  
during the breakdown of proca ine  pa r t i c ipa t e s  in nucleic acid b iosynthes is .  The quali tat ive change in the 
RNA composi t ion is  evidence in suppor t  of the influence of procaine  on t r ansc r ip t ion .  
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