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Investigations in polarized light show that 30-60 min after injection of novodrin (isopropylnor- 
adrenalin sulfate) into animals, myocytolysis is present in the heart muscle cells. Investiga- 
tions with the electron microscope have shown that the process starts with destruction of 
components of the sarcoplasmic reticulum and myofibrils, while the mitoehondria, nucleus, 
and sarcolemma remain relatively intact. 

Degenera t ive  changes in hear t  musc le  ce l l s  a re  always mosa ic  in c h a r a c t e r  [3, 5, 6, 10, 11]. This 
mosa i c  pa t t e rn  is based  on var ia t ion  in the degree  and c h a r a c t e r  of injury to individual cel ls  and it sugges ts  
he terogenei ty  of the m y o c a r d i a l  cel l  population, poss ib ly  in connection with asynchronous  cyc les  of renewal  
of the in t r ace l lu la r  s t r u c t u r e s  [1, 2, 4, 6]. 

The w r i t e r s  have shown by the use of po la r iza t ion  m i c r o s c o p y  that in the ve ry  ea r ly  s tages  acute de-  
genera t ive  changes can be found in the hear t  musc le  ce l l s  [3, 4, 6]. Two main  types of les ions  were  dis t in-  
guished: cont rac tual  and myocytolys iso  In po la r i zed  light myocy to lys i s  is c h a r a c t e r i z e d  by the appearance  

of a r e a s  of d i sappearance  of the anisot ropy of the 
myof ib r i l s  in the musc le  f ibe r s .  Examinat ion in o r -  
dinary light shows that these a r e a s  take up dyes less  
s t rongly .  Only a few cei ls  with les ions of th~s type 
subsequently undergo coll iquative necros i s ,  and mos t  
of them rega in  the i r  no rmal  s t ruc tu re  within 48 h of 
the or ig inal  in jury [4, 7]. Myocyto lys is  is thus a spe -  
cial  type of r e v e r s i b l e  injury to the myoca rd ia l  ceil, 
accompanied  by pa r t i a l  des t ruc t ion  and subsequent  
r e s to ra t i on  of in t r ace l lu l a r  s t r u c t u r e s .  It was de-  
cided to study this p r o c e s s  at the submic roscop ic  
level .  

The initial  s tages  of myocy to lys i s  were  exam-  
ined in the invest igat ion desc r ibed  below. 

Fig .  1. Section through pap i l l a ry  musc le  of ra t  
s ac r i f i ced  1 h a f t e r  inject ion of novodrin.  Area  
of myocy to lys i s  cor responding  to e lec t ron  m i c r o -  
g raphs  in F igs .  2 and 3 is indicated by a r r o w s .  
Photographed in po la r i zed  light, 1000• 

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

Male and female Wistar albino rats weighing 
120-180 g received a single subcutaneous injection 
of novodrin (isopropylnoradrenalin sulfate) in a dose 
of 0~ rag/100 g body weight. The eight animals used 
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Fig~ 2. Same area of myocytolysis on survey electron micro- 
graph. Sarcolemma (SM) of muscle cell is intact, myofibrils 
are absent in center of focus, and intact A-disks of myofibrils 
(A) are visible at the periphery~ Mitoehondria (M) show no 
visible changes, 8200• 

Fig. 3o Fragment  of zone of myocytolysis  under higher power. 
F ragment s  and bundles of myofi laments  (Mr), lipid droplets (L), 
a lyosome (Ls), and sol i tary dilated tubules of sa rcoplasmie  
ret iculum (Sr)vis ible  between mitochondria (M), 26,000• 

in the experiments  were decapitated 20, 30, 45, and 60 min after  the injection. The heart  was stopped by 
lowering the temperature,  the left ventr icle  was opened, and the papil lary muscles  were excised.  The longi- 
tudinally divided papil lary muscles  were fixed at 4 ~ in Caulfield~s osmium fixative [12], dehydrated in alco-  
hols of increas ing concentration, and embedded in a mixture of methaeryla tes  (1 : 6). For  a pre l iminary  
study of the a r rangement  of the muscle f ibers and the charac te r  of lesions in the muscle  cells,  sections 3-4 tt 
in thickness were cut f rom the blocks and examined in polar ized light. The pyramids  were centered accu r -  
ately over  par t icu lar  groups of longitudinally a r ranged normal  or  injured muscle cells.  To compare the 
e lec t ron micrographs  with the picture obtained in polar ized light, before and af ter  the cutting of ultrathin 
sect ions on the JUM-5A ultratome,  sec t ions  lp  in thickness were obtained and photographed in polarized 
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light. Ul t ra th in  sec t ions  600-900 A in th ickness  we re  stained with lead sa l t s  [13, 14], and examined in the 
Tes la  BS-513 e lec t ron  m i c r o s c o p e .  

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

Unlike in expe r imen t s  with adrenal in  injury to the myocard ium,  in which foci of myocyto lys i s  were  
obse rved  to be fo rmed  during the f i r s t  15-20 min, in the case  of novodrin admin is t ra t ion  myocy to lys i s  ap-  
pea r ed  between 30 and 60 min  a f t e r  the injection. As a rule,  in this period, myocy to lys i s  affected smal l  
a r e a s  of the injured cell, f requent ly  in the in te rca la ted  disk.  In po la r ized  light the zone of myoey to lys i s  
was revea led  by the absence  of the normal  an iso t ropy  of the A-d i sks  of the myof ib r i l s  (Fig. 1). With the 
phase  con t ras t  method,  lys i s  of the myof ib r i l s  was  conf i rmed by t rans lucency  of the s a r c o p l a s m  and the 
i r r e g u l a r  d is t r ibut ion of g ranu les  cor responding  in the i r  staining p r o p e r t i e s  to s a r c o s o m e s  [4, 7, 9], between 
which isolated longitudinal f ib r i l s  which had lost  the i r  c r o s s - s t r i a t i o n  were  s o m e t i m e s  v is ib le .  

Under  low power  of the e lec t ron  m i c r o s c o p e  the p ic ture  of myocy to lys i s  co r responded  in i ts  genera l  
f e a tu r e s  with that obtained in phase  con t ras t .  The s t r u c t u r e  of the myof ib r i l s  was b lu r red  or indist inguish- 
able, and only the groups  of mi tochondr ia ,  a r r a n g e d  in mosa ic  pat tern ,  we re  c l ea r ly  vis ible  (Fig. 2). Where-  
as at the pe r iphe ry  of the focus of myocy to lys i s  individual A-d i sks  could st i l l  be seen, sepa ra ted  by wide 
spaces  containing f r a g m e n t s  of ZPbands, in the cen te r  of the focus, under high power,  only detached f r a g -  
men t s  and bundles of myof i l aments  fo rming  A-d i sks  were  vis ible .  Mitochondria in the zone of myocyto ly-  
s i s  before  1 h a f t e r  injection in mos t  c a se s  appea red  unchanged, occas iona l lywi th the  m a t r i x  sl ightly t r a n s -  
lucent.  

The a lmos t  comple te  absence  of s t r uc tu r e s  of the s a r c o p l a s m i c  re t icu lum (Fig. 3) in the zone of the 
myocy to lys i s  must  be pa r t i cu la r ly  noted. All that r ema ined  were  singIe dilated tubules,  mos t ly  a r r anged  
longitudinaUy~ Diads  and t r i ads  of the s a r c o p l a s m i c  re t iculum, which a re  vis ible  in the normal  m y o c a r d i u m  
in near ly  eve ry  Z-band  of myof ibr i l s ,  we re  ve ry  r a r e  in the zone of myocy to lys i s .  

F r a g m e n t s  and single intact myof t l amen t s  of A-d i sks  of the myof ib r i l s  detected by the e lec t ron  m i c r o -  
scope were  evidently the s t r u c t u r e s  respons ib le  for  diffuse luminescence  of the labeled an t imyos in  s e r u m  
which was obse rved  in an immunotopographic  invest igat ion of the ea r ly  s tages  of myocy to lys i s  [81. 

The initial  s t ages  of myocy to lys i s  a re  thus cha r ac t e r i z ed  by p r i m a r y  des t ruc t ion  of the s a r c o p l a s m i c  
re t i cu lum and myof ib r i l s  at  the Z-bands ,  with re la t ive  integr i ty  of the s a r e o l e m m a ,  mitochondria ,  and 
nucleus.  
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