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Within 10 min  a f t e r  l igat ion of the descending b ranch  of the left  co rona ry  a r t e ry ,  a dis t inct  i nc rea se  in 
the number  of m a s t  cel ls  is found in the zone of i schemia ,  reaching  a m a x i m u m  1 h a f t e r  d is turbance  of the 
co rona ry  blood flow. During the next 24 h the number  of m a s t  cel ls  fal ls  p r o g r e s s i v e l y .  A high p ropor t ion  
of young, undif ferent ia ted m a s t  cel ls  is found. S imi lar ,  although l e s s  m a r k e d  changes a r e  a lso  obse rved  in 
the intact  zone of the m y o c a r d i u m  of the left  ven t r i c l e .  

Acute d i s turbance  of the co rona ry  c i rcula t ion  causes  m a r k e d  des t ruc t ive  changes in the connect ive-  
t i s sue  skele ton of the h e a r t  and definite r e s p o n s e s  on the pa r t  of the connec t ive- t i s sue  cel ls  [1, 2, 5]. 

This pape r  de sc r ibe s  the r e s u l t s  of h i s tochemica l  ana lys is  of the m a s t  cel ls  of the m y o c a r d i u m  at d i f -  
f e r en t  t imes  a f t e r  l igat ion of the co rona ry  a r t e r y .  

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

Acute expe r imen t s  we re  c a r r i e d  out on 108 adult mongre l  dogs weighing f r o m  5 to 20 kg. The an imals  
were  anes the t ized  with e the r  andthiopenta l  and the descending branch  of the left  co rona ry  a r t e r y  was l igated.  
The h e a r t  was r e m o v e d  f r o m  the chest  between 10 rain and 24 h a f te r  l igation of the a r t e r y .  The m y o c a r d i u m  
was exc ised  through the whole th ickness  of the wall  of the lef t  ven t r ic le  f r o m  the middle of the i schemic  zone 
and a lso  f r o m  the p o s t e r i o r  wall  of the ven t r i c l e  with its c i rcula t ion  intact.  The h e a r t s  of 10 heal thy dogs 
were  used  as con t ro l s .  

The m a t e r i a l  was f ixed [4] in a 2% solution of anhydrous sodium ace ta te  in 10% neut ra l  fo rma l in  at  4 ~ 
for  24 h. H igh -po lymer  s u l f o - e s t e r s  of c a rb ohyd ra t e -p ro t e in  complexes  contained in the cy top lasm of the 
m a s t  cel ls  we re  detected by  m e t a c h r o m a t i c  s ta ining with toluidine blue [6] o r w i t h  azure - ] ]  at  pH 0.5-2.5 [9], 
and a lso  by  staining with a lc ian blue [8], bas ic  fuchsin [10, bas i c  brown [3], ana a luminum su l f a t e - t o lu id in e  
blue [7]. Cont ro l  sec t ions  were  methy la ted  and then saponified,  o r  t r ea t ed  with s t r ep tococca l  hya luronidase  
and a p r epa ra t i on  of t e s t i cu l a r  hya luronidase  0 idase) .  
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Fig. i. Content of mast cells in myocardiurn of ischemic (a) 
and intact (b) zones of left ventricle. Abscissa, duration of 
ischemia, C-control; ordinate, mean number of mast cells 
per field of vision. 
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The positively reacting mast  cells were counted successively in all fields of vision from the endocar-  
dium to the epicardiura. The total number of mast  cells divided by the number of fields of vision was de- 
signated by the let ter  "i," characterizing the mean number of cells in the section studied. 

EXPERIMENTAL RESULTS 

The mean value of the index i for the healthy dogs (M • m) was 0.97 -~ 0.16. The mast cells were 
mainly distributed in the subendocardial portion, where they lay between the bundles of muscle fibers. Some 
of them were constantly found in the perivascu!ar connective tissue. The metachromatic staining reaction 
revealed fl- and 7-metachromasia, and cells with degranulating cytoplasm. 

During acute disturbance of the coronary blood flow, the number of mast ceils showed definite changes 
in the ischemic zone and also in the myocardium with an intact circulation (Fig. i). In the myocardium of 
the ischemic zone I0 rain after ligation of the coronary artery the number was increased (i=1.6 • 0.12; P < 
0.01), to reach a maximum after i h (i = 2.76 • 0.3; P < 0.001). In tests carried out 3-12 h after ligation of 
the artery a sharp decrease was found in the number of mast cells, and 24 h after ligation their number in 
the zone of ischemia was about 50% of the control. 

In the m yocardium of the intact zone of the left ventricle the response was similar  in character  al-  
though less marked.  The larges t  number of mast  cells was observed 3 h after  ligation of the a r t e ry  (i= 
2.1 * 0.3; P < 0.01)o Toward the end of the f i r s t  day the number of mast  cells in the intact myocardium was 
pract ical ly back to normal.  

In the zone of ischemia young mast  cells were predominant, their cytoplasm exhibiting purple 7 -  
metachromasia.  The cells were distributed as i r regular  groups throughout the wall of the ventricle.  During 
the formation of foci of myocytelysis,  between 6 and 24 h after ligation, positively reacting mast  cells were 
found in the myocardium of the subepicardial and subendocardial portions of the ischemic zone and also in 
the per ivascular  connective tissue of the subepicardia! ar ter ies  and veins. The composition and distribution 
of the mast  cells in the intact myocardium were not significantly different from those in the control. 
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