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The content and composit ion of h igh-polymer  RNA obtained f rom whole t issue and isolated nucle-  
ar  and mitoehondrial  f ract ions of the r ight and left ventr ic les  of the dog's  hear t  were studied. The concen- 
t rat ion of h igh-polymer  RNA both in the t issues and cell f ract ions of the left ventricle was 20-25% higher 
than in the right. The nucleotide composit ion of h igh-polymer  RNA of t issue and celi f ract ions in the left 
and r ight  ventr ic les  was the same. A marked difference was found between the nueleotide composit ion of 
h igh-polymer  RNA f rom the nuclei, mitochondria,  and t issue of dog hear t  muscle.  

Modern methods of cell  fraetionation [2-4, 6, 8, 9] have made possible the isolation of individual 
f ract ions  of intraeel lular  s t ruc tures  and elucidation of the prineiples governing RNA distribution between 
the organoids of individual cells~ Results  obtained by different workers  [11-13, 17, 20, 21] investigating 
the RNA composit ion of cell  f ract ions reveal  considerable  differences between them. In these investiga- 
tions the isolation of cell s t ruc tu res  and subsequent study of the RNA distribution in them and its eomposi -  
tion were ca r r i ed  out on total RNA isolated f rom the whole organ. 

Having regard  to the fact  that the ventr ic les  pe r fo rm contract i le  work of different intensit ies,  and 
having previously  established that the content of both total and h igh-polymer  RNA differs in the t issues  of 
the r ight and left ventr ic les ,  the next step was to determine whether this difference is cha rac te r i s t i c  of in- 
dividuai cell  s t ruc tures  of the myocard ium and whether or  not it depends on the state of its different parts~ 

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

The nucleus and mitochondria  were isolated f rom the left and right ventr icular  wails of dogs. Re- 
moval of the heart ,  the methods used to isolate the mitochondria,  and methods of testing the puri ty of the 
preparat ion obtained were descr ibed previously [5]. The nucleus was isolated by Marshak ' s  method [19]. 
_Purity of the preparat ion was determined by microscopic  examination of a nuclear  suspension stained with 
methylene blue. To isolate h igh-polymer  RNA, the cell f ract ions and t issue homogenate were subjected to 
phenolic deproteinization followed by salt  fract ionation [1, 15, 16]. The concentrat ion of h igh-polymer  RNA 
was determined spect rophotometr ica l ly  [1, 7]. The resul t s  are expressed  as /xg R N A / m g  protein [7, 18]. 

The RNA nucleotides were separated on columns of the cat ion-exchange res in  Dowex 5OH + [14]. The 
content of each nueleotidc was expressed in molar  percentages.  

EXPERIMENTAL RESULTS AND DISCUSSION 

The resul t s  given in Table 1 show that the concentrat ion of h igh-polymer  RNA in the t issue,  mito-  
chondria,  and nuetei of the left ventr icle  was higher than in the right.  The difference for nuclei and mi to-  
chondria was about 25%, and for t issue about 20%. The quantitative distr ibution of h igh-polymer  RNA be- 
tween the studied fract ions of hear t  muscle was as follows: the nuclei contained a little more  than 10% of 
the RNA and the mitoehondria  about 22%. This is ra ther  higher than the RNA content in the nuclei and 
mi tochondr ia  of parenchymatous  t issue,  where the nuclei contain about 7% and the mitoehondria  17%. 
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TABLE 1. Concen t ra t ion  (in #g R N A / m g  prote in)  of 
H i g h - P o l y m e r  RNA in Tissue  and Cell  F r a c t i o n s  of Left  
and Right  Vent r i c les  of In tac t  Dogs (M • m) 

Left Right 
Test object ventricle ventricle 

Cell nucleus 

Mitochondria 
Tissue 

2,42• 0,25 

5,30• 0,102 
21,6-+ 0,705 

1,81-+0,16 

3,69-+ 0,209 
17,7-+ 0,399 

<0,001 

<0,001 
<0,001 

TABLE 2. Nucleotide Compos i t ion  (in m o l e s  %) of H i g h - P o l y m e r  RNA f r o m  
T i s sue  and Cell F r a c t i o n s  of Left  and Right  Ven t r i c l e s  of Intact  Dogs (M • m) 

Test 

object 

Cell 
nucleus 

Mitochon, 
dria 

Tissue 

Left ventricle 

G 

29,6_+ 0,324 

27,4_ 0,89 

31,2-+ 0,509 

20,4-+ 0,132 

21,5_+ 0,89 

19,03-+ 0,60 

C 

30,3-+ 0,38 

28,0-+ 0,56 

28,06+ 0,35 

19,7+- 0,570 

23,1 -+ 0,78 

21,7_+ 0,185 

G + C  
A + U  

1,52-+ 0,025 

1,25+ 0,071 

1,45-+ 0,031 

Pu 

Py 

1,0@0,165 

0,96+-0,018 

1,01-+0,028 

Test 
object 

Cell 
nucleus 

Mitochon. 
dria 

Tissue 

30,9_+ 0,645 

27,5-+ 0,35 

30.73-+ 0,405 

19,5_+ 0,397 

21, l -+ 0,94~ 

19,21+- 0,41~ 

Right Ventricle 

C 

29,9 -+ 0,585 

28,5_+ 0,255 

28,24_+ 0,503 

U 

19,7- + 0,394 

22,9-+ 0,745 

21,82-+ 0,360 

G + C  
A + U  

1,55-+ 0,0012 

1,27+_ 0,022 

1,44+ 0,034~ 

Pu 

W--  

1,01_+ 0,0145 

0,95___ 0.0025 

1,0_+ 0,022 

Note : g, guanine .  A, adenine.  L, cy tos ine ,  U, u rac i l .  Pu,  pur ines ;  Py,  
py r i m i d i ne s .  

TABLE 3. Nucleot ide Compos i t i on  (in m o l e s  %) of High-  
P o l y m e r  RNA of I so la ted  Mi tochondr ia l  F r a c t i o n  f r o m  
Dog ' s  H e a r t  (our data) and R a t ' s  L ive r  (data of M i I ' m a n  
and Kozyaeva)  

Dog~ heart .. i Rat'sliver 1 

A ] G C I U l G + C  G + C  A G C U A + U  

The nucleot ide  compos i t i on  of h i g h - p o l y m e r  RNA of the t i s sue ,  nuclei ,  and m i t o c h o n d r i a  of the left  
and r igh t  v e n t r i c l e s  was ident ical  (Table 2). A m a r k e d  d i f fe rence  was  o b s e r v e d  between the nucleot ide  
compos i t i on  of h i g h - p o l y m e r  RNA of the mi tochondr i a l  and nuc l ea r  f r ac t i ons .  The base  r a t io  (G + C / A  + U) 
of h i g h - p o l y m e r  RNA of the mi tochondr i a l  f r ac t i on  was  1.25 • 0.071, and fo r  the nuc lea r  f r a c t i o n  it was  
much  h ighe r ,  i .e . ,  1.50 + 0.024. These  r e s u l t s  fo r  the nucleot ide  compos i t i on  of the h i g h - p o l y m e r  RNA of 
the i so la ted  mi tochondr i a l  f r a c t i o n  a re  in a g r e e m e n t  with those  obtained by M i l ' m a n  and Kozyaeva  [6] fo r  
the nucleot ide  compos i t i on  of h i g h - p o l y m e r  RNA of the mi tochondr i a l  f r ac t i on  of r a t  l ive r  (Table 3). 

The c o m p a r a t i v e  data  f o r  the nuc leo t ide  compos i t i on  of h i g h - p o l y m e r  RNA of the d o g ' s  h e a r t  and 
r a t ' s  l ive r  given above sugges t  that  s i m i l a r i t y  of nuc leo t ide  compos i t i on  is o b s e r v e d  not only  fo r  r i b o s o m a l  
RNA of one c l a s s  of  an ima l s ,  but  that  it a lso  extends  to the h i g h - p o l y m e r  mi tochondr i a l  RNA of this  c l a s s .  
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