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The to ta l  RNA level  in the t i s sues  of the g ray  m a t t e r  of the b ra in  17-22 min af ter  total  
hyper tens ive  anoxia of the CNS was 29.1% lower  than init ial ly.  The total  RNA content  in 
the l i ve r  t i s sue  at the s a m e  t ime was reduced by 14.1%, evidently because  of hypoxic 
damage to the t rophic  function of the CNS. The DNA concentra t ion in the t issue of the 
g r a y  m a t t e r  of the bra in  and the l ive r  was indist inguishable f rom the cont ro l .  

KEY WORDS: anoxia of the bra in ;  dog l iver ;  DNA and RNA content .  

The nucleic acid level  in the in te rna l  organs  in the per iod  a f te r  resusc i ta t ion  depends both on the 
s eve r i t y  of the hypoxia endured and on the ra te  and comple teness  of the an imals '  neurologica l  r e cov e ry  
[1, 21. 

Acute changes in the RNA and DNA content  in the c e r e b r a l  cor tex  and l ive r  were  studied a f te r  i so -  
lated,  complete  hyper tens ive  i s chemia  of the C NS. During the per iod of c e r e b r a l  i s chemia ,  the circulation 
to the r e s t  of the body and its gas exchange were  mainta ined.  

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

E x p e r i m e n t s  were  c a r r i e d  out on 18 hepar in ized  mongre l  dogs of both sexes .  I so la ted  total  anoxia 
of the CNS last ing 17-22 rain was c r ea t ed  in 6 dogs b y  ra i s ing  the in t r ac ran ia l  p r e s s u r e  to 360 m m  Hg by 
infusion of physiological  sal ine into the c i s t e r n a  magna  [3]. During the per iod of comple te  anoxia of the 
CNS, a r t i f i c ia l  hypervent i la t ion  was mainta ined and, when n e c e s s a r y ,  ephedrine solution was injected i n t r a -  
venously to mainta in  the a r t e r i a l  p r e s s u r e  at a level  of not below 100 m m  Hg. The skull was t rephined 
under  super f i c i a l  thiopental  anes thes ia .  

TABLE 1. Content of Total  RNA and DNA in Cor t i ca l  Gray  Matter  
and L ive r  of Dogs in Orig inal  State and a f te r  Total  C bS Anoxia for  
17-22 Min (M + m) 

I Brain 

Parameter studied original state 

RNA (mg %) 

DNA (rag %) 

11,0--0,8 
(4) 

5,4-----0,3 
(4) 

after anoxia 

7,8"+-0.2" 
(4) 

5,1--0,4 
(4) 

Liver 
original after 
state anoxia 

39,8--2,1 34,2+---0,7 * 
(8) (6) 

18,1--0,5 17,6-0,4 
(8) (6) 

Note. Resul ts  dif fer ing signif icant ly f r o m  initial  s ta te  (P < 0.05) 
m a r k e d  by a s t e r i s k s ,  Number  of expe r imen t s  shown in pa ren theses .  
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The RNA and DNA content in the cor t i ca l  g ray  ma t t e r  and l iver  in the acute expe r imen t s  was in-  
ves t iga ted  in the initial  s ta te  (control group, 12 dogs) and at the 17th-22nd minute of anoxia of  the CNS in 
the remaining  animals .  Nucleic acids were  ex t rac ted  by the method of Schmidt  and Thannhauser  [7]. The 
content  of total  RNA and DNA was de te rmined  with the SF-4  spec t ropho tomete r  [4]. 

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

As Table 1 shows, a sha rp  dec rease  in the total  RNA (P < 0.05) was observed  in the t i s sues  of the 
cor t i ca l  g r ay  m a t t e r  of the dogs a f te r  isolated complete  anoxia of the Cb~S for  17-22 min .  By the end of 
the per iod of anoxia, the total  RNA content in the bra in  t i ssue was reduced by 29.1% of its initial  level .  
Meanwhile the total  RNA content  in the l ive r  t i ssue  was reduced  by 14.1% (P < 0.05) despite maintenance 
of c i rcula t ion and gas  exchange in the r e s t  of the body during total  CNS anoxia.  

The DNA content in the per iod of investigation was indistinguishable f rom the initial va lues .  Com-  
plete isolated anoxia of the CNS thus led to profound changes in RNA metabo l i sm not only in the t i s sues  
of the e schemic  b ra in  i tself ,  but also in the in ternal  organs  and, in pa r t i cu la r ,  in the l i ve r .  

P rev ious  invest igat ions showed that during tota l  anoxia of the CNS there  is a ma rked  dec rea se  in the 
synthesis  of h igh-energy  phosphate [6] and protein [5], which is c lose ly  connected with RNA metabo l i sm,  in 
the brain t i s sue .  P r e s u m a b l y  the dec rease  in the total  RNA level  in the l iver  t i ssue during isola ted c o m -  
plete anoxia of the CNS, with maintenance of the circulat ion and gas exchange in the remain ing  organs ,  is 
due p r i m a r i l y  to hypoxic damage to the trophic function of the CNS. The degree  of hypoxic damage to the 
CNS, as wel l  as other  f ac to r s ,  de te rmined  the future r e c o v e r y  of the level  of these m a c r o m o l e c u l e s  in the 
in ternal  organs  in the  posthypoxic per iod [2]. 
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