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The morphological  changes in the zone of ischemia,  as revealed by the usual histological  methods, 
have been fully, studied by many authors [9, 3, 17]. The histological changes produced by cardiac  glyco-  
sides have also been studied [1, 5, 7, 10, 13]. 

However, no re fe rences  could be found to the investigation of the his tochemical  changes in the zone 
of isehemia during experimental  myocardia l  infarction developing following administrat ion of strophanthin, 
nor  has the pat tern  of the changes in the blood supply to the myocardium as revealed by luminescence 
mic roscopy  yet  been descr ibed.  Because of the importance of these questions for  the analysis of the action 
of strophanthin on the hear t  in the conditions of acute myocardia l  ischemia,  the presen t  investigation was 
undertaken.  

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

An experimental  myocardia l  infarct  was produced by ligating the descending branch of the left co r -  
onary a r t e r y  through the open chest ,  under hexobarbital anesthesia,  with art if icial  respira t ion.  Exper i -  
ments  were  ca r r i ed  out on 60 eats ,  in 35 of which the a r t e ry  was l igated (controls), while in the other 25, 
.after ligation of the a r t e ry ,  strophanthin was injected in a therapeutic dose of 0.2 cat unit/kg. The animals 
were sacr i f iced at var ious  t imes af ter  ligation of the artery' ,  f rom 15 rain to 48 h. The action of s t rophan-  
thin was analyzed by a luminescence method of intravital  definition of the boundaries of the zone of i sch-  
emia in the myocard ium by means of uranin,  injected in a dose of 30 mg/kg  into the animal ' s  femora l  vein 
5 rain before extract ion of the hear t .  The dynamics of uranin distribution were investigated f rom lumines-  
cence of the uranin f luorochrome in ul traviolet  light. 

For  histological and his tochemical  analysis,  the hear t  was fixed in Carnoy's  fluid, absolute alcohol, 
and neutral  formalin,  and then embedded in paraffin wax by the usual method. Besides the ord inary  his-  
tological stains, the following his tochemical  react ions were used: the PAS react ion and staining with 
tolnidine blue to detect  polysacchar ides ,  the react ions of Braehet  and Feulgen to detect nucleic acids, and 
control  t rea tment  of the sect ions with ribonuelease,  Iipase, and diastase~ 

E X P E R I M E N T A L  RESULTS 

One hour after  ligation of the coronary  a r t e ry  the zone of ischemia occupied the whole of the anter ior  
wall of the left ventr ic le  and had par t ly  spead to half the in tervent r icular  septum. Microscopic invest iga-  
tion revealed edema of the myocard ia l  s t roma,  and here  and there tiny hemorrhages  were observed around 
the vesse ls .  Glycogen had almost  completely disappeared f rom the anter ior  wall of the left ventr ic le .  

One hour after  injection of strophanthin into animals with a myocardia l  infarct ,  the nonluminescent 
dark zone of ischemia was much smal le r  than in the control, and c lear ly  demarcated  f rom the epicardium 
and endocardium by the luminescent  myocard ium (Fig. 1). Histological investigation also revealed edema 
of the myocardia l  s t roma,  but it was less  marked  than in the control .  The zone of disappearance of gly- 
cogen was much smal l e r  than in the control ,  it was in t ramura l  in position and mierofocal  in charac te r  
(Fig. 2). 
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Fig. 1. Zone of i schemia  of the myocard ium (dark color) 1 h 
after  ligation of the co ronary  a r t e ry ,  a) Control; b) af ter  in- 
jection of strophanthin.  Luminescence analysis .  

Fig. 2. Glycogen in the zone of i schemia  in the 
myocard ium 1 h af ter  ligation of the coronary  
a r t e ry ,  a) Control; b) af ter  injection of s t ro -  
phanthin. PAS react ion,  25 • 6. 

Six hours after  ligation the zone of ischemia 
occupied the anter ior  wall of the left ventr icle ,  but 
in cont ras t  to the preceding period,  it shewed a tend- 
ency to diminish in size,  with the appearance of a 
b r igh te r  luminescent  band on the sides facing the en- 
docard iumand epicardium. The zone of ischemia i t -  
self began to luminesce weakly. Histological invest i -  
gation of t r ansverse  histotopographical  sections show- 
ed muscle  f ibers  in the region of the an te r ior  wall of 
the left ventr ic le  which stained more  intensively by the 
usual methods with eosin, fuchsin, and p icr ic  acid. In 
his tochemical  react ions these muscle  f ibers  showed 
weak pyroninophilia and a PAS-posi t ive react ion.  This 
effect was not removed  by pre l iminary  t reatment  with 
the appropriate  anzymes.  In Feulgen 's  react ion for  
DNA, vacuolation of the nuclei was observed in the de- 
generat ing muscle f ibers .  

At the same period, af ter  injection of s t rophan-  
thin, the zone of i schemia  in the t r ansve r se  section 
was visible as a small ,  oval lesion, in the region of 
the anter ior  wall of the left ventr icle ,  giving weak 
luminescence.  It was much sma l l e r  than in the con- 
trol and consis ted of tiny da rk -co lo red  spots.  On h i s -  
tolog~cal investigation, signs of changes in the staining 
proper t ies  of the cytoplasm appeared in cer ta in  f ibers;  

staining with eosin revealed eosinophilia, ]3rachet 's  r eac t ion-pyron inophi l i a ,  and staining for g l y c o g e n -  
!PAS-positive mater ia l .  In cont ras t  to the controls ,  only in single muscle  f ibers  were changes observed  
in the staining p roper t i e s .  Leukocytes appeared around these muscle  f ibers .  

Luminescence analysis  24 h af ter  ligation showed that the zone of ischemia,  which had been dark 
during the f i r s t  f i r s t  few hours after  ligation, now gave off a bright luminescence,  in sharp cont ras t  to 
the weak luminescence of the background of the remaining myocardium,  and it occupied the wtmle an te r io r  
wall of the left ventr ic le .  In histotopographical  sect ions,  muscle  f ibers  were c lear ly  seen in this zone 
which exhibited pyroninophilia and a PAS- posit ive react ion.  The nuclei of the muscle  f ibers  were  pycnotic, 
and in some places could not be detected. No RNA could be detected in the nuclei of the muscle  f ibers .  At 
this time well marked edema of the s t roma  was observed,  here and there with pe r ivascu la r  hemor rhages  
and definite me tachromas ia  (staining with toluidine blue). On impregnat ion with s i lver  by Foot ' s  method, 
thickening and, in some places,  f ragmentat ion of the argyrophil ic  f ibers  were seen in the zone of i schemia.  
Glycogen remained only in the muscle  layer ,  immedia te ly  next to the endocardium. 

After  injection of strophanthin, examination in ul traviolet  light at the same per iod showed that the 
zone of ischemia was bounded by a well defined luminescent  b a r r i e r  and the luminescence of the zone 
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Fig.  3. Nec ros i s  of musc le  f ibe r s  24 h a f t e r  l iga-  
tion of the co rona ry  a r t e r y ,  a) Control; b) a f te r  
inject ion of s t rophanthin.  Stained with toluidine 
blue.  10 • 6. 

i t se l f  was weaker  than in the control .  In Mstotopo-  
graphica l  sect ions  s ta ined by the o rd ina ry  methods,  
sma l l  s c a t t e r e d  a r ea s  of necro t ic  musc le  f ibe r s  could 
be  seen  beneath the ep ica rd ium and a lso  in the cen-  
t ra l  p a r t  of the an t e r i o r  wall  of the lef t  ven t r ic le .  
Charac te r i s t i ca l ly ,  the conducting s y s t e m  re ta ined  
granules  of glycogen, but deeper  to i t  was a zone of 
musc le  f ibers  without glycogen, in which only isola ted 
groups of musc le  f i be r s  with a m a r k e d  PAS-pos i t ive  
reac t ion  could be  seen  (Fig. 3). Examinat ion a f t e r  
48 h r evea led  the s a m e  as 24 h a f e r  ligation, but 
they were  m o r e  marked .  In histotopogTaphical  s e c -  
tions the necrot ic  musc le  f ibers  in the control  were  
seen  to occupy the whole an te r io r  wall  of the left  
vent r ic le ,  but in the expe r imen t s  with injection of 
s trophanthin the foci of nec ros i s  in the an te r io r  wall  
of the left  ven t r ic le  were  microfoca l  in c h a r a c t e r .  

The r e su l t s  obtained a r e  in a g r e e m e n t  with 
those desc r ibed  by o ther  authors [6, 8, 11, 14]. 

The dec rease  in s ize  of the zone of i s chemia  of 
the necrot ic  foci under the influence of s t rophanthin 
may  evidently be a t t r ibuted to i m p r o v e m e n t  in the 
blood supply to the myoca rd ium [2, 4, 5, 15] and to 
the r e s to r a t i on  of its no rma l  nutri t ion.  
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