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During the f i r s t  day a f t e r  inject ion of DNA f r o m  the calf  thymus a twofold consecut ive  in- 
c r e a s e  was obse rved  in the act ivi ty  of DNA-po lymerase  {after 1-3 h), of deoxyr ibonuclease  
D N a s e )  I {after 1 h), and DNase II {after 1-6 to 24 h), and a lso  of a s p a r t a t e - c a r b a m o y l -  
t r a n s f e r a s e  {after 24 h) in the bone m a r r o w  and thymus of ra ts .  

The abili ty of exogenous DNA to s t imula te  hematopoies i s  or  to inc rease  the magnitude of the immuno-  
logical  r e sponse  to inject ion of antigens has been  demons t ra ted  exper imenta l ly  [2, 5]. DNA f ragmen t s  a r e  
cons idered  to act  as inducers  of the deoxynucleos ide-k inases ,  enzymes  control l ing DNA biosynthes is  in the 
cell  [5]. 

Since the m e c h a n i s m s  control l ing DNA biosynthes is  include not only the cor responding  k inases  but 
a l so  s eve ra l  o ther  enzymes  [9], it was decided to study the effect  of injection of DNA on the act ivi ty of some 
of these enzymes  in the hematopoie t ic  organs  of intact  ra ts ,  namely-  a s p a r t a t e - c a r b a m o y l t r a n s f e r a s e  - 
ACT (EC 2.1.3.2) and DNA-po lymerase  (EC 2.7.7.7). Activity of the deoxyr ibonucleases  (EC3.1.4.5 and 
3.1.4.6), pro tec t ing  the cell  genome agains t  fore ign DNA, a lso  was invest igated.  

EXPERIMENTAL M E T H O D  

Altogether  86 ma le  r a t s  (noninbred and Wistar)  weighing 190-230 g were  used in the exper imen t s .  
Fifty of the r a t s  r ece ived  a subcutaneous inject ion of 4 mg h igh -po lymer  DNA f r o m  ca l f  thymus in 4 ml of 
a c i t r a t e - s a l t  solut ion (SSC =0.15 M NaC1 +0.015 M Na ci t ra te)  or  in 0.!5 M NaC1, while the 22 control  ani-  
ma l s  we re  injected with the cor responding  solvents .  The ra t s  we re  decapitated a f t e r  1 h-17 days. Bone 
mar row ,  spleen,  and thymus homogenates  were  centr ifuged at 105,000 g (0-2~ 1 h) and the act ivi ty of the 
following enzymes  was de te rmined  in the supernatant :  ACT [7], DNA-polymerase ,  using thymidyl C14-nu - 
c leot ides  [4], and DNases I and II [1]. Carbamoylphosphate  was synthes ized by the method of Spector  et al., 
[12] and the c a r b a m o y l a s p a r t i c  acid in the incubation medium was de te rmined  by the method of P re sco t t  
and Jones  [10]. The r e su l t s  were  subjected to s ta t i s t i ca l  ana lys i s .  

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 re su l t s  in Table 1 show that f r o m  3 h to 7 days a f t e r  injection of SSC into r a t s  the ACT act ivi ty 
in the i r  bone m a r r o w  and spleen was reduced.  Converse ly ,  24 h a f t e r  inject ion of DNA the ACT act ivi ty in 
the bone m a r r o w  was 102.1% higher than in the cor responding  control .  The s ame  effect  was observed  a f t e r  
injection of DNA solutions in 0.15 M NaC1, both in the bone m a r r o w  and in the thymus (by 114.3%; P=0.03) .  
DNA-po lymerase  act ivi ty  in the bone m a r r o w  (Table 2) was inc reased  1 h and, m o r e  especia l ly ,  3 h a f t e r  
injection of DNA (by 2.3 t imes ;  P<0.05) ,  and a lso  5 days a f t e r  the injection. Some tendency for  the act ivi ty 
of this enzyme to be inc reased  was obse rved  in the thymus 1 h a f t e r  injection. A signif icant  i nc rease  in 
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DNase I act iv i ty  (Table 2) was obse rved  in the bone m a r r o w  1 h and 5-17 days, and in the thymus 1 h and 
17 days,  a f t e r  inject ion of the DNA. Activity of DNase II a l so  was inc reased  in all  the organs  during the f i r s t  
few hours  a f t e r  inject ion of the DNA; the i nc rea se  was pa r t i cu l a r ly  m a r k e d  in the bone m a r r o w  {by 2.5-3.8 
t imes  at 6-24 h a f t e r  injection), in a g r e e m e n t  with data in the l i t e r a tu r e  [5]. 

When injected, DNA can thus i nc rea se  the act ivi ty of all  the enzymes  studied, and DNA-polymerase  
and the DNases were  pa r t i cu l a r ly  sens i t ive .  The changes obse rved  a r e  evidently the b iochemica l  ref lect ion 
of the p ro l i f e ra t ive  s t imulus  induced in the ce l l s  by exogenous DNA and mani fes ted  as inc reased  hematopoi-  
es i s  and immunogenes i s  [4, 7]. Building m a t e r i a l  for  p ro l i f e ra t ion  during the f i r s t  few hours  could be ex-  
ogenous DNA a f t e r  i ts  breakdown by the ac t ivated DNases I and II  (Table 2). Degradat ion of DNA in vivo in 
fact  takes  place  pa r t i cu l a r ly  intensively during the f i r s t  12 h a f t e r  inject ion [11]. The increas ing  demands 
of p ro l i fe ra t ion  mus t  l a t e r  be sa t is f ied  by endogenous sources ,  with the resul t ing s t imulat ion of the enzyme 
ACT cata lyzing the f i r s t  reac t ion  along the pathway of de novo b iosynthes is  of the pyr imid ine  p r e c u r s o r s  
of nucleic acids [2]. The cause  of inhibition of the act ivi ty  of this enzyme is not c l ea r .  Pe rhaps  as a r e -  
sult  of the inject ion of c i t r a te  into the r a t s  the phosphoryla t ion of pyr imidine  nucleotides to nucleoside t r i -  
phosphates ,  which a r e  inhibi tors  of ACT, takes  place.  
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