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Exper iments  were ca r r i ed  out on isolated ca ts '  hear t s  withperfusion of the coronary  vesse ls  
with blood f rom a donor cat  by means of a constant  del ivery pump. Dihydroergotoxin, injected 
into the coronary  vesse ls  in a dose of 0.5 mg, caused a decrease  in their capacity as a resul t  
of active constr ic t ion of the coronary  veins, for it was also observed in experiments  on the 
hear t  stopped by strophanthin. The decrease  in the coronary  capacity was not connected with 
the action of endogenous catecholamines on f i-adrenergic recep tors  of the coronary  vesse ls .  
Unlike dihydroergotoxin,  another ~-adrenoblocker  (phentolamine) did not cause constr ict ion of 
the co ronary  veins. It is concluded that constr ict ion of the coronary  veins through the action 
of dihydroergotoxin is due to its direct  action on the smooth muscles  of the vesse ls .  
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Previous  investigations [2-4] showed that adrenalin and noradrenalin reduce the lumen of the venous 
par t  of the co ronary  blood s t ream.  No data on responses  of the capacitance vesse ls  of the myocardium to 
other vasoact ive substances evidently exist  in the l i terature.  Dihydroergotamine,  like the catecholamines,  
evokes a cons t r i c to r  response  of the capacitance vesse ls  of skeletal  muscle [8]. 

The object of this investigation was to study whether the veins of the myocardium respond actively to 
dihydroergotoxin.  

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

Exper iments  were ca r r i ed  out on 12 isolated ca ts '  hear ts  the coronary  vesse ls  of which were perfused 
with blood f rom a donor cat  by means of a constant del ivery pump [2]. The isolated hear t  was left in the 
an imal ' s  thorax. Perfusion was ca r r i ed  out through a cannula inser ted via the ascending par t  of the arch  of 
the aor ta  toward the aortic valve. A change in the res i s tance  of the coronary  vesse l s  was judged f rom 
changes in perfusion p ressure .  Changes in the outflow from the coronary  vesse ls  ref lected changes in 
capaci ty of the blood vesse ls  of the heart .  The outflowing blood was led into a measur ing sys tem through 
wide polyethylene catheters ,  with side openings, introduced in the left and right ventr ic les .  The ends of the 
ca theters  were  4-5 cm below the level of the heart,  thus avoiding retention of blood in the chambers  of the 
hear t  and so rul ing out the possibil i ty of changes in the outflow of blood into the recording sys tem as a r e -  
sult of changes in cardiac activity. The coronary  perfusion p re s su re  was recorded  by an ID-2 e lec t romano-  
mete r  with low-capaci tance detector.  The total capaci ty of the perfusion sys tem used varied by 0.08 ml 
during changes in p r e s su re  of 100 ram. The strength and frequency of the cardiac contract ions were  r e -  
corded by an isometr ic  s t rain gauge [1], sutured to the anter ior  wall of the left ventricle.  Records  were 
produced by the N327-5 automatic l ighter.  

Dihydroergotoxin (DH-ergotoxin, Spofa, Czechoslovakia) and phentolamine (Regitin, Ciba) were used 
and were injected in doses of 0.5 mg (0.5 ml) into the main channel of the perfusion pump. Blocking of the 
f l-adrenergic r ecep to r s  was achieved by in t racoronary  infusion of propranolol  (Obsidan) at the rate  of 0.5 
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Fig. 1. Changes in res i s tance  and capacity of coronary  vesse ls  fol- 
lowing injections of 0.5 mg dihydroergotoxin into them in experiments  
on the a r r e s t ed  hear t  (A) and on the heart  contract ing spontaneously 
(B). F rom top to bottom: marke r  of injection of substance, coronary  
perfuston p res su re  (in mm), outflow from coronary  vesse ls  (in ml), 

�9 strength of cardiac contract ions;  numbers  r epresen t  number of beats 
in 10 sec. Arrow in B marks displacement of curve during e lec t r ica l  
compensation of signal f rom elec t romanometer .  
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Fig. 2. Changes in res i s tance  and capacity of coronary  vesse ls  
following injection of 0.5 mg phentolamine CA) and 0.5 mg dihydro-  
ergotoxin (B) into them. Legend as in Fig. 1. 

ml /min  in a total dose of 2-3 mg. The heart  was stopped by in t racoronary  injection of 0.5-1 ml of 0.05% 
strophanthin K solution. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The lumen of the coronary  veins in the working hear t  may be influenced by changes in the rhythmic 
activity modifying the degree of ext ravascular  compress ion  of the coronary  vesse ls  [2]. To study whether 
the myocardia l  vesse ls  can respond actively to the action of dihydroergotoxin, experiments were ca r r i ed  
out on hear t s  stopped by strophanthin. 

Dihydroergotoxin, if injected into the coronary  vessels ,  increased the outflow of blood from the co-. 
ronary  sys tem in all eight experiments,  i.e., it reduced the capacity of the sys tem (Fig. 1A) on the average 
by 0.4 �9 0.04 ml. The res i s tance  of the coronary  vessels  under these c i rcumstances  was reduced in all ex-  
per iments  by 5.8 + 1.1% (%5 • 1.5 mm Hg) f rom the original  perfusion p ressu re  in the coronary  vesse ls  of 
127 • 6 mm Hg. 

Dihydroergotoxin thus causes  a change in the lumen of the venous heart  of the coronary  vascular  s y s -  
tem independently of the action.of ex t ravascular  fac tors  and responses  of res is t ive  vesse l s  (for the ca-  
pacity of the vascu la r  system of an organ is determined mainly by its venous portion). [6, 7]. Consequently, 
in this case an active response  of the veins took place. 

The wri ter  showed previously [2-4] that adrenalin and noradrenalin evoke an active response  in the 
myocardia l  veins through their effect on f l-adrenergic recep tors .  Since dihydroergotoxin blocks v~-adrener- 
.gic recep tors ,  it might be supposed that the ~-adrenergic  effect of endogenous catecholamines circulat ing 
in the donor ' s  blood would thereby be increased,  with a consequent decrease  in the coronary  capacity. To 
study this problem experiments were ca r r i ed  out on hear ts  contract ing spontaneously, in which dihydroergo-  
toxin was injected into the co ronary  vesse ls  after blocking of their f l-adrenergic recep tors .  Against this 
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background also, dihydroergotoxin reduced the Coronary capaci ty (Fig. 1B) in  all eight experiments ,  on the 
average by 0.6 4- 0.1 ml .  The re sistance ofthe co ronary  vesse l s  in all cases  fell onthe average by 41 * 2.3% (49 * 71 
m m  Hg) when the original  perfusion p r e s s u r e  was 117 J= 13.6 mm Hg. Besides a decrease  in the capaci ty of 
the co rona ry  vascular  sys tem and a dec rease  in its res i s tance ,  in all cases  dihydroergotoxin produced a 
decrease  in the s trength of the myocardia l  contract ions (by 56 =~ 6 %) and, in six of eight experiments ,  it 
slowed the heart  beat (by 10 J: 2.7 %). These experiments  show that the action of dihydroergotoxin on the 
capaci ty  of the co ronary  sys t em is based on a mechanism unconnected with blocking of ~-adrenerg ic  r ecep -  
tors  and differing f rom the mechanism of the ~-adrenergic  action of the catecholamines.  

This independence of the effect of dihydroergotoxin on the myocardia l  veins of blocking of the (~-adren- 
ergic  r ecep to r s  also was confirmed by experiments  in which the action of dihydroergotoxin was compared 
on the same prepara t ion with the action of phentolamine, another agent blocking ~-adrenerg ic  receptors .  
These substances also were injected after blocking of the f l-adrenergic recep tors .  Dihydroergotoxin (Fig. 
2B), as in the previous experiments ,  constantly increased the outflow of the blood from the coronary  v e s -  
sels  on the average by 0.6 �9 0.08 ml. By contrast ,  phentolamine (Fig. 2A) did not reduce their capaci ty in a 
single case .  Meanwhile phenotolamine, like dihydroergotoxin,  lowered the res i s tance  of the co ronary  vesse l s  
and reduced the strength and frequency of the cardiac  contract ions .  It can accordinglybe concludedthat  the 
cons t r ic tor  effect of dihydroergotoxin on the co ronary  veins was not the resul t  of its proper t ies  as an a -  
adrenoblocker,  but was due to the direct  action of this substance on the smooth muscle of the coronary  
veins. Since it is mainly the large co rona ry  veins that possess  a well-developed muscle coat and ability to 
change their lumen activity [5], it is possible that their constr ic t ion determined the decrease  in the co ro -  
nary  capacity during the action of dihydroergotexin.  
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