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The ro le  of  the internal  mi tochondr ia l  m e m b r a n e s  of  the r a t  myoca rd ium as  the s i te  of uptake 
of  rad ioac t ive  p r e c u r s o r s  into mi tochondr ia l  BNA was studied. The kinet ics  of the changes in 
specif ic  RNA act ivi ty  of  the in ternal  mi tochondr ia l  m e m b r a n e s  of  the myocard i t tm was found 
to d i f fer  in vivo and in v i t ro .  Nec ros i s  of the m y o c a r d i u m ,  in exper imen t s  in vivo and in v i t ro ,  
caused s ignif icant  changes in the speci f ic  RNA act ivi ty  of the mi tochondr ia l  m e m b r a n e s  in the 
s a m e  direct ion.  
KEY WORDS: d i s semina ted  n e c r o s i s  of the hear t ;  RNA synthesis ;  internal  mi tochondr ia l  
m e m b r a n e s ;  i sopro te reno l .  

The in ternal  m e m b r a n e s  of the mi tochondr ia  a r e  the si te of incorpora t ion  of rad ioac t ive  p r e c u r s o r s  of  
nucleic acids and pro te ins  [6, 9]. Nec ros i s  of  the hea r t  has been shown to have a cons iderab le  effect  on prote in  
synthes is  in the in ternal  mi tochondr ia l  m e m b r a n e s  of the r a t  myoca rd ium [3, 4]. It is not known, however ,  
whether  this effect  extends only to the ac t iv i ty  of  the pro te in  molecu le  a l r eady  synthes ized  or  whether  the r e -  
sult ing i schemia  is capable  of producing changes  in m e t a b o l i s m  at  a lower  level  of in tegrat ion of the o rgane l l e ,  
in the reac t ion  sequence D N A - P N A - m i t o c h o n d r i a l  prote in .  

To inves t iga te  this p rob lem PNA synthes is  was studied in the internal  mi tochondr ia l  m e m b r a n e s  of  the 
m y o c a r d i u m  in intact  r a t s  and in r a t s  with d i s semina ted  nec ros i s  of  the hear t .  

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

Male Wis ta r  r a t s  weighing 250-280 g were  used.  Myocardial  nec ro s i s  was induced by subcutaneous in-  
ject ion of the sympa thomime t i c  agent  i sopro te reno l  sulfate  [1, 3, 4]. The appearance  of necro t ic  foci in the 
m y o c a r d i u m  was moni to red  by per iodic  record ing  of the ECG. Invest igat ions  were  c a r r i e d  out both in v i t ro  
and in viVOo 
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Fig. 1. Changes in specif ic  ac t iv i ty  (in 
c p m / m g  protein)  of  I~NA of internal  
mi tochondr ia l  m e m b r a n e s  of m y o -  
ca rd ium of r a t s  with d i s semina ted  
n e c r o s i s  of the hea r t  in vivo and in 
v i t ro .  Horizontal  ax is :  number s  d e -  
note t ime  (in h) f rom beginning of 
format ion  of myoca rd i a l  nec ro s i s  (in 
paren theses )  and f rom t ime  of i n j ec -  
tion of radioact ive  isotope (without 
pa ren theses ) .  1, 4) Intact  an imals ;  
2, 3) an imals  with m y o c a r d i a l  n e -  
c ro s i s .  

In the exper imen t s  in vivo [2J4C]orotic  acid with a specif ic  act iv i ty  of  54 m C i / m m o l e  was injected i n t r a -  
pe r i tonea l ly  into the dogs in a dose  of 100 pCi per  animal .  The per iod of exposure  was 2, 24, and 48 h a f t e r  
injection of the rad ioac t ive  products  (48, 72, and 96 h a f te r  the appea rance  of myoca rd ia l  necros i s ) .  The an i -  
m a l s  we re  decapi ta ted a t  these  t i m es ,  and the hea r t  was r emoved  and placed in an i ce -co ld  solution of 0.14 M 
KC1. Mitochondria were  isolated as  desc r ibed  p rev ious ly  [2]. The suspension of mi tochondr ia  was t r ea t ed  
with digitonin (Merck, West Germany)  in a dose of 1.5 mg  digitonin pe r  10 mg mi tochondr ia l  pro te in  [5], which 
caused  the format ion  of an internal  m e m b r a n e s  - -mat r ix  complex.  The pur i ty  of  the p r epa ra t i ons  was ver i f ied  
e l e c t r o n - m i c r o s c o p i c a l l y  [3, 4]. P repa ra t ions  of the in ternal  m e m b r a n e s  were  solubi l ized in 8% Tr i ton ,  made  
up to 100 volumes  (final concentra t ion 1% in the sample) ,  and incubated for 30 rain at  30~ The radioact iv i ty  
of the liquid s amples  was de te rmined  in a Mark II scint i l lat ion counter  (Nuclear Chicago, USA). 

In the expe r imen t s  in v i t ro ,  [3H]uridine t r iphosphate  in a dose of 5 # C i / m l  (specific act iv i ty  55 m C i /  
mmole)  was incorpora ted  into the internal  mi tochondr ia l  m e m b r a n e s  obtained as desc r ibed  above and the final 
prote in  concentra t ion of the sample  was 4-6 rag. The composi t ion of the incubation medium (in raM) was:  su -  
c r o s e  33.4, KC1 4, MgC12 7, Ktt2PO 4 5, EDTA 0.27, phosphoenolpyruvate  7.5, Na2ATP 0.8, Na4GTP 0.8, and 
Na4CTP 0.8, pyruvate  kinase  2 Federa l  units; final volume of the incubation mix tu r e  1 ml  (the t r iphospha tes  
and pyruvate  kinase were  f rom Sigma, USA). Incubation continued for 20 rain at  37~ with constant  agitat ion.  
The react ion  was stopped by the addition of 20% TCA to a final concentra t ion of 5%. The res idues  were  washed 
on m e m b r a n e  f i l te rs  with a po re  d i am e t e r  of 1.5 p (Czechoslovakia).  The res idues  were  repea ted ly  washed 
with 5% TCA and absolute  ethanol. The radioact iv i ty  was de te rmined  in the scint i l la t ion counter .  Prote in  was 
de te rmined  by Lowry ' s  method [7]. 

E X P E B 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  

Incorpora t ion  of [2-14C]orotic acid into I~NA of the internal  mi tochondr ia l  m e m b r a n e s  of the intact  an i -  
m a l s  reached  a m a x i m u m  24 h a f te r  injection of the rad ioac t ive  label  into the an imal ,  and a f t e r  48 h the s p e c i -  
fic act ivi ty  was reduced (~g .  1). in an imals  with myoca rd i a l  n e c r o s i s ,  a reduction in the specif ic  act iv i ty  of 
RNA was obse rved  during the f i r s t  48 h of  the d i s ea se ,  whereas  a f t e r  72 h it was 42.7% higher  than the specif ic  
act iv i ty  of RNA in the intact  an imals  at  the s a m e  t imes .  A m a r k e d  i nc r ea se  in the specif ic  ac t iv i ty  of  I~NA in 
the internal  mi tochondr ia l  m e m b r a n e s  of the an imals  with myoca rd i a l  nec ro s i s  was obse rved  96 h a f t e r  the 
beginning of n e c r o s i s .  Charac te r i s t i ca l ly  5 days a f t e r  injection of i sopro te reno l  the T wave of the ECG was 
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d e p r e s s e d  and the Q wave reduced  [2, 5]~ The r e a s o n  was evidently that  at  this t ime  the fo rmat ion  of new n e -  
c ro t ic  foci in the m y o c a r d i m n  had ceased  and the ensuing hyperfunct ion of the m y o c a r d i u m  led to in tens i f ica-  
tion of the p ro te in - syn thes i z ing  s y s t e m  not only of the m y o c a r d i a l  cell  as  a whole,  but a lso  of  ce r t a in  i n t r a -  
ce l lu la r  s t r u c t u r e s ,  in this case  the mi tochondr ia .  

In the expe r imen t s  in v i t ro  (Fig. 1) the specif ic  ac t iv i ty  of I~NA of the in ternal  mi tochondr ia l  m e m b r a n e s  
of  the m y o c a r d i u m  of the intact  an ima l s  was much  higher  in absolute  values  than in the expe r imen t s  in vivo. 
Specific ac t iv i ty  of I~NA of  the in ternal  mi tochondr ia l  m e m b r a n e s  of  the intact  an ima l s  48 h a f t e r  injection of 
the label  had st i l l  not r eached  the m a x i m u m .  In the an ima l s  with myoca rd i a l  n e c r o s i s  the change in specif ic  
ac t iv i ty  of  BNA in the in ternal  mi tochondr ia l  m e m b r a n e s  of  the m y o c a r d i u m  depended on the t ime  and, con -  
sequent ly ,  the degree  of deve lopment  of  the pathological  p r o c e s s .  The di rec t ion of these  changes  was the s a m e  
in vivo and in vitro~ Specific ac t iv i ty  of RNA of the mi tochondr ia l  m e m b r a n e s  fell cons ide rab ly  in the f i r s t  2 
days a f t e r  the onse t  of  n e c r o s i s  ~ to r each  19% of the initial  ac t iv i ty .  In the s tage of fo rmat ion  of m y o c a r d i a l  
hype r t rophy  an i nc rea se  in the speci f ic  ac t iv i ty  of  I~NA in the internal  mi tochondr ia l  m e m b r a n e s  was obse rved ,  
and by the end of the per iod of invest igat ion it  had reached  84%. 

Hence it follows that  m y o c a r d i a l  n e c r o s i s  causes  m a r k e d  changes in the specif ic  ac t iv i ty  of PNA in the 
in ternal  mi tochondr ia l  m e m b r a n e s  both in vivo and in vi t ro .  

It can be concluded f rom these  r e s u l t s  that  the s y s t e m  of in v i t ro  incorpora t ion  re f l ec t s  changes taking 
p lace  in the body as  a whole. This conclusion r e in fo rce s  the val idi ty  of  r e su l t s  obtained on isolated mi tochon-  
dr ia  and enables  a s t r i c t e r  in te rp re ta t ion  to be given of the r e su l t s  of  expe r imen t s  in vivoo 
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