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The content  of h igh-poiymer  RIgA in mitochondr ia  isolated f rom t i s sue  of the left  ventr ic!e  is h i z h e r  
than that in mi tochondr ia  f rom the right ven t r ic le .  The  nucleotide composi t ion of the  h i ~ - p o l y m e r  RNA of 
the mi tochondr ia  of the left  and r ight  ven t r ic les  is p~act ica l ly  identical .  It is shown by the e lec t ron  m i c r o -  
scope  that the hea r t  muscle  of dogs contains two types of  mitochondria ,  differ ing in the i r  u l t r a s t ruc tu ra l  
organizat ion.  Mitochondria of the " s a r c o s o m e "  type predomi~m.te in the left  vent r ic le  and "typical mi to -  
chondr ia"  in the t issue of the r ight  ven t r ic le .  

The relat ionship between the increase  in mass  of the mitochondria  and functional ac t iv i ty  of the celi  
[4, 5] is assoc ia ted  with activation of synthesis  of nucleic acids and pro te in  [2]. 

Bear ing  in mind that the vent r ic les  d i f fer  in the work they p e r f o r m ,  it is in teres t ing  to de te rmine  
whether  the dif ferent  functional loads on the ven t r i c les  give r i se  to biochemical  and m o rp h o lo ~ca l  d i f fe r -  
ences  in the mitochondria  of these regions.  The content  and composit ion of h igh-po lymer  RNA of the mi te -  
chondria  (isolated f rom the t i ssues  of the right and left  vent r ic les)  and the u l t r a s t ruc tu ra l  organizat ion of 
the mi tochondr ia  were  studied. 

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

Mitochondria were  isolated f rom the ven t r i cu la r  t i s sues  of dogs. The hea r t  was ex t rac ted  under  e ther  
anes thes ia  using ar t i f ic ia l  resp i ra t ion .  The hear t s  were kept in ice-cold  physiological  sal ine and ~ s h e d  
in 15% suc r ose  solution to remove t r a ce s  of blood. The r ight  and left  ven t r ic les  were  separa ted .  The t i s -  
sue was homo~enized in 9 volumes of 0.44 M suc rose  solution. The mitochondria  were i so la ted  by d i f fe ren-  
t ial  centr i fugat ion.  Samples of the isolated p repara t ions  were  examined under  the e lec t ron  misc roscope :  
A suspens ion  of isolated mitochondria  vras homogenized in 0.14 M NaCi solution. P ro te in  was de te rmined  
[91 and the res idt ta l  homogenates of the mi tochondr i awere  t rea ted  by pheno ldepro te in iza t ion  and sal t  f r a c -  
t ionation [1, 7, Sl. The concentrat ion of h igh-po lymer  RNA thus obtained was de te rmined  by acid hydrolys is  
and subsequent  spec t ropho tomet ry  [3]. 

The r e su l t s  a r e  expressed  in #g tlNA~gg prote in  of mitoehondria .  The nucleodde composit ion was 
de t e rmined  both by chromatography  of paper  [10] and on Dowex 50 H + cat ion-exchange columns [6]. 

The u l t rus t ruc tu re  of the mitochondr ia  ~:aS s~udied under  the EM-54 e lec t ron  mic roscope .  The m a t e ,  
r i a l  was fixed with 2% OsO4 in ve rona l -ace ta te  buffer  with su c ro se ,  pH 7.2, for  1 h. Af te r  fixation, the 
ma t e r i a l  was embedded in 2~ warm a g a r - a g a r ,  dehydrated in a s e r i e s  of alcohols Of increas ing  concen t ra -  
t ion,  and mounted in a mixture  of n-butyl  (9 par ts )  and n-methyl  (1 par t )  me~hacrylates .  The p o l y m e r i z a -  
tion ca ta lys t  was benzoyt peroxide.  Pol~znerizat ion took place for  2 4 h  at 50 ~ Negative contras t ing  was 
c a r r i e d  out by the method of Pa r sons  [11]. 

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  

A high degree  of pur i ty  of the p repara t ions  ,~-as es~.bH~;hed (Fig. In). The mitochoudria  of the left  
and r ight  ven t r i c l e s  of healthy dogs di f fered in the i r  content of h igh-polymer  RNA (Table 1). The ra t io  of 
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TABLE 1. Nucleotide Composi t ion of H i g h - P o l y m e r  RNA of 
Mitochondria f rom Dogs '  Vent r i c les  ( M - m )  

Region 
of heart 

ven~ricla 

m . ~ t  " 

ventricle 

A 

22,4• 0,35 

22,7• 

G 

25,9• 0,33 

26,1• 

Cement of nucleoddes (in molar ~o) 

26,9• 0.30 

26,8+-.0,25 

U Pur_ 

24,8& 0.36 

24,4----.0,41 

Pyr 

0,98• 

0,95-- + 0,013 

G+C 

A+y 

I,[2• 

1,12• 0,013 

Fig.  1. Mi toehondr ia  i so la ted  f rom m y o c a r d i u m  of 
the left  and r ight  ven t r i c les  of a dog. a) l~are f r a c -  
tion of mit0chondl~a isolated .from myoc~rdi.~m; 
b) mitochondri:a isolated from mantle of right ven- 
tricle; c} mi~ochon:d~fia isola ted f rom mus~!e  of left  
ven t r ic le ;  d) " o r d i ~ . r y  mitochond~ia";  e) ~ )p ica~  
sarcosomes." 

h igh-po lymer  RNA to mi toehondr ia l  p ro te in  in 
the mi tochondr ia  of  the lef t  ven t r i c l e  was 5.3 ~- 
0.101, and in the mi tochondr ia  of the r ight  yen-  
t r i c le  3.69 ~0.209 {P< 0.001). 

I t  is c l e a r  f r o m  Table  1 that  the nucleotide 
composi t ion  of the h i g h - p o l y m e r  RNA f rom mit~)- 
chondria  of the r igh t  and left  ven t r i c l e s  of heal thy 
dogs was p r a c t i c a l I y  identical  whether  de ter  - 
mined by chromatogTaphy  on p a p e r  o r  on ca t ion-  
exchange r e s i n s .  

E l e c t r o n - m i c r o s c o p l c  s tudy of sect ions  of 
mi tochondr ia  i so l a t ed  f rom the lef t  and r ight  ven-  
t r i c l e s  showed that  in both pa r t s  of the hea r t  
mi tochondr ia  of two types  were  p r e s e n t ,  d i f f e r -  
ing sha rp ly  in the i r  u l t r a s t r u c t u r a l  organizat ion,  
Some mi tochondr ia  ("typical  s a r c o s o m e s " ,  
Fig.  1.e) were  s t r u c t u r e s  in which the c r i s t a e  
joined the two opposi te  wal ls .  The c r i s t a e  in 
these  mi tochondr i~  b ranched  and twis ted to 
fo rm closed ce l l s .  A f a i r l y  dense subs tance  
with per iod ic  b r idges  and round po re s  was con-  
tained between the ou t e r  and inner  m e m b r a n e s  
and in the Space b e ~ e e n  the cr is~ae.  

Inves t iga t ion  of these  mi tochondr ia  by the 
negative con t ra s t ing  method showed them to be 
o f  cons iderab le  s t r eng th ,  p robab ly  because  of 
the c r i s t a e  joining the vzalts of the " s a r c o s o m e s . "  
The u l t r a s t r u e t u r e  of  the ml tochondr ia  of the 
second types ,  the " o r d i n a r y  mi tochondr ia"  
(Fig. ld)~ d i f fe red  s h a r p l y  f rom that  desc r ibed  
above.  The c r i s ~ e  in these  mi~ochondria were  
pro jec t ions  of the inner  l a y e r  of the membr~.ne 
jus t  as in the mi tochondr ia  of mos t  o ther  t i s sues .  
They were  p l a t e s  o r ,  m o r e  f requency ,  tubes~ not 
long enough to r e a c h  the opposite wail of the 
mi tochondr ia .  The space  between the c r i s ~ e  
did not c o n ~ i n  m a ~ e r ~ l  of high densi ty .  

The musc le  t i s sue  of.the left  a.~l r ight  
ven t r i c l e s  o.f the dog:~ was found to differ  in the 
re la t ive  p ropor t ion  of these tb~e~ of mI tochon-  
dr ta .  The lef t  v e n ~ c l e  (Fig~ le )  con~in~d 
many  more  mi toch~adr ia  of ~he " S a r c o s o m e "  
type,  while the righ~ (Fig. lb) con~!:~ed m o r e  
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of the " o r d i n a r y  mi toehondr ia . "  The l a r g e r  number  of mi tochondr ia  of " s a r c o s o m e "  type in the t i ssue  of 
the left  ven t r i c le  and the h ighe r  concentra t ion  of RNA in the mi techondr ia l  f r a c t i on  obtained f rom this t i s -  
s u e  sugges t s  that mi tochondr ia  of the " s a r c o s o m e "  type cor~tained m o r e  RNA than "o rd ina ry  mi tochondr ia . "  
This  m a y  account  fo r  the d i f ference  between the RNA concent ra t ions  in the mi tochondr ia  of the left  and 
r ight  ven t r i c l e s .  P redominance  of mi toehondr ia  of the " s a r c o s o m e  ~ type in the wall of the left  ven t r ic le ,  
a s s u m i n g  that  these  s t r u c t u r e s  p o s s e s s  a m o r e  highly developed p ro t e in - syn the s i z ing  s y s t e m ,  m a y  exddent- 
ly  be explained by  the fact  that the left  vent r ic le  p e r f o r m s  m o r e  in tens ive  work throughout its life than the 
o the r  pa r t s  of the hea r t ,  and this ca l l s  f o r i n e r e a s e d  s)mthesis  of nuc!eie  ac ids  and prote in .  Inc reased  Syn- 
thes i s  of nucleic ac ids  and pro te in ,  a s soc i a t ed  with the m o r e  in tensive work of the left  ven t r ic le ,  is ev ident -  
ly  c h a r a c t e r i s t i c  not only of the whole s y s t e m s  respons ib le  fo r  the d i r ec t  ftmctional ac t iv i ty  of the ceil ,  but 
a I so  of its indi~ffdual s t r uc tu r a l  components ,  e spec ia l ly  the mi tochondr ia .  
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