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The development  of i n f a r c t - l i ke  foci of n e c r o s i s  and the p r i m a r y  development  of les ions  of the 
myoca rd ia l  c ells through the d i r ec t  action of i sopro te reno l  and mani fes ted  during the f i r s t  
hour  a r e  cons iderab ly  reduced in an imals  rece iv ing  ace ty l sa l i cy l ic  acid.  This  sugges ts  that 
ace ty lsa l icy l ic  ac id  not only p reven t s  p la te le t  aggregat ion  but a lso  i n c r e a s e s  the r e s i s t a n c e  
of the myoca rd ia l  ce l l s  to the ha rmfu l  action of ca techolamines .  

KEY WORDS: I sopro te reno l ;  ace ty lsa l icy l ic  acid; i n fa rc t - l i ke  nec rose s .  

Recent invest igat ions have shown that  p ropylac t ic  admin i s t r a t ion  of a sp i r in  substant ia l ly  weakens the 
development  of myoca rd ia l  nec ros i s  induced in an imals  by the action of ca techo lamines  [5, 6] and also r e -  
duces the s ize  of the zone of i schemic  nec ros i s  a r i s ing  a f t e r  l iga tu re  of the co rona ry  a r t e r y  [8]. These  
findings ag ree  with cl inical  obse rva t ions  of the ef fec t iveness  of a sp i r in  in the prevent ion  and t r ea tmen t  of 
myocard ia l  infarct ion [11, 12]. However ,  it is not y e t c l e a r  whether  this action of a s p i r i n i s  assoc ia ted  
pure ly  with i ts  ant i thrombotic  effect [7, 9] o r  with ce r t a in  other  p r o p e r t i e s  through which the r e s i s t a n c e  of 
the myoca rd ia l  ce l l s  to the harmful  fac tor  is inc reased .  

The solution to this p rob l em  mus t  a l so  shed light on the cu.rrent question of the ro le  of the d i s turbance  
of the mic roc i r cu l a t i on  in the development  of i n fa rc t - l i ke  necrot ic  changes  in the myoea rd ium,  

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

Exper imen t s  w e r e  c a r r i e d  out on 68 ma le  Wis t a r  r a t s  weighing 200-230 g. Half of the an imals  r e -  
ceived a suspension of a sp i r in  (acetylsal icyl ic  acid) in olive oil via gas t r i c  tube daily for  4 days in a dose  
of 200 m g / k g  body weight. The control  group rece ived  ol ive oi l  without a sp i r in  by gas t r ic  tube. All the an i -  
ma l s  then rece ived ,  at the s a m e  t ime,  a s ingle subcutaneous injection of 1% i sopro te reno l  ( i sopropylnor -  
adrenal in  sulfate) in a sublethal  dose  of 80 mg/kg .  The r a t s  we re  decapi ta ted 30 min, I h ,  and 24 h a f t e r  
injection of the i sopro te reno l .  Fixat ion of the m a t e r i a l  and s taining of the his tological  sec t ions  w e r e  c a r -  
r ied out by the s tandard  methods  used in the w r i t e r s '  l abora to ry  [4], and the sec t ions  w e r e  studied in o rd i -  
nary  and po la r ized  light. The deg ree  of damage  to the ra t  myoca rd ium a f te r  injection of i sopro te reno l  was 
de te rmined  f rom encoded data,  by th ree  w o r k e r s  separa te ly ,  using a f ive-point  sca le .  The r e su l t s  we re  
compared  with the aid of Wilcoxon 's  (White's) nonparamet r i c  c r i t e r i o n  [3]. 

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

When the myoea rd ium of an imals  killed~ 30 min and 1 h a f t e r  injection of i sopro te reno l  was inves t i -  
gated, changes  in m us c l e  ce l l s  were  found only by polar iza t ion  mic roscopy :  i n t r ace l lu l a r  myocy to lys i s ,  
con t r ac tu r a l  in jur ies ,  and p r i m a r y  cloudy swelling of the myof ib r i l s  we re  obse rved  [4]. To a s s e s s  the de -  
g ree  of injury to the myoca rd ium,  only i r r e v e r s i b l e  changes in the musc le  ce l l s  leading to coagulat ion 
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TABLE 1. Degree  of Damage to Myocardium in Rats at Various 
Times after  Injection of I so) ro terdnol  

Num- Degree of damage Mean 
Time Treatment berof [ ' num- . berof am- o [ I : 2 3 4 5 )oints 

�9 mals : : -  
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7 
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2,16 

0,5 
3,3 

0,6 
4;66 

3,33 

<0,02 

<0,002 

<o,oo J 

Legend: O) absence of injuries; 1) i r r eve r s ib le  injuries of single 
cel ls;  2) i r r eve r s ib l e  injuries of severa l  separate  cel ls  without 
formation of loci; 3) formation of single loci consis t ing of severa l  
damaged cells;  4) many loci of injury; 5) confluent infarc t - l ike  zones 
of injury, a) level of significance determined with Wilcoxon's  
(White's) c r i ter ion.  

Fig. 1. Contrac tures  and p r imary  cloudy swelling of myo-  
f ibri ls  in a group of muscle  cells  f rom the left ventr ic le  of 
a ra t  1 h af ter  injection of isoproterenol .  PAS-hematoxy l in ,  
photographed in polar ized light, 800 • 

necros is  - e o n t r a c t u r e s  of the II-III  degree  and p r ima ry  cloudy swelling of the myofibri ls  - w e r e  taken into 
account .  Damaged muscle  cel ls  were'  a r ranged singly o r  in foci consist ing of severa l  cells.  

As Table 1 shows, in a high proport ion of the animals  (7 of 16) receiving acetylsal icyl ic  acid before 
isoproterenol ,  no isevere damage whatsoever  took place to the muec.le cel ls  during the f i rs t  hour,  and in 
the other  animals the changes were  limited to sol i tary myocytes ,  whereas  in all the animals not receiving 
acetylsalieylie acid, injection of isoproterenol  induced severe  damage to the myocardia l  cells;  in most  (in 
11 of 16) of these animals,  foci consist ing of severa l  damaged cel ls  appeared (Fig. 1). 

In all the rats  typical coagulation nec roses  of myocardia l  cel ls  appeared 24 h af ter  injection of i so-  
proterenol  (Fig. 2). In most  animals not receiving acePylsalicylie acid, the separa te  loci of injury in the 
middle and lower  thirds of the ventr ic les  and ventr icular  septum merged to form extensive infarct- l ike  
zones (Fig. 3). Among the animals receiving aspirin,  this picture was observed only in the myocardium of 
one rat  and in the remainder  injury to the myoeardium was slight and was cha rac te r i zed  by scat tered,  tiny 
necrotic foci. 
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Fig. 2 Fig. 3 

Fig. 2. Focus  of coagulat ion nec ro s i s  of musc le  ce i l s  f rom m y o -  
ca rd ium of the lef t  ven t r i c l e  of a r a t  24 h a f t e r  injection of i s o -  
p ro te reno l :  inf i l t rat ion of monocytes  into dying ce l l s .  Colloidal 
i r o n -  P A S - h e m a t o x y l i n ,  photographed in monochromat ic  light, 
)~ = 546 nm, 800 x. 

Fig. 3. Section through hea r t  o f ' r a t  killed 24 h a f t e r  injection of 
i soproterenol :  i n fa rc t - l i ke  zone of myoca rd ia l  nec ros i s  (bound- 
a r i e s  indicated by a r rows) .  Colloidal i ron - P A S - h e m a t o x y l i n ,  8 x. 

The r e s u l t s  show that ac e ty lsa l icyl ic  acid effect ively p reven t s  the fo rmat ion  of confluent loci of injury 
to the myoca rd ium induced by i sopro te reno l .  Acety lsa l icy l ic  acid is known to provent  p la te le t  aggregat ion 
and to inhibit pros taglandin  fo rmat ion  [7]. This  h a r m o n i z e s  with the view that confluent in fa rc t - l ike  foci of 
nec ro s i s  of musc le  ce l l s  a r e  fo rmed  as a r e su l t  of d i s tu rbances  of the mic roc i r cu la t ion  which, in turn, a r e  
caused  by aggregat ion  of p la te le ts .  

Damage  to individual myoca rd ia l  ce l l s  obse rved  at the beginning of the p r o c e s s ,  immedia te ly  a f t e r  
admin is t ra t ion  of ea techolamines ,  is a t t r ibu tab le  to the d i rec t  action of these  subs tances  on myocyte  m e -  
tabol i sm [1, 2, 4, 10]. Since in the p r e s e n t  exper imen t s  a significant  d e c r e a s e  in the s eve r i t y  of m y o c a r -  
dial damage  was  obse rved  in the ea r l i e s t  s tages  of the observa t ion ,  it can be postula ted that ace ty lsa l icy l ic  
acid not only p reven t s  aggregat ion  of p la te le t s ,  but a lso  i n c r e a s e s  the r e s i s t a n c e  of myoca rd ia l  ce l l s  to the 
d i rec t  ha rmfu l  action of ca techolamines .  
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