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In acute experiments  on dogs injection of the disodium salt of adenosinetr iphosphoric  acid (0.I and 
0.5 m g / k g )  and sodium nucleinate (5 and 20 mg /kg )  increased  the r e t rog rade  blood flow and lowered the 
p re s su re  in the distal segment  of the ligated anter ior  descending branch of the left co rona ry  a r te ry ,  in- 
c reas ing  the oxygen tension in different par t s  of the isehemic myocardium.  

Phosphorylated der ivat ives  of adenosine are known to be powerful vasodilators .  It has been shown 
exper imental ly  that they can also dilate the coronary  vesse ls  [8]. The effect of the nucleic acids on the 
co rona ry  ci rculat ion remains  vir tually unstudied. 

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 mongrel  dogs of both sexes weighing 7-24 kg, anesthetized with 
pentobarbital  sodium (40-45 m g / k g  body weight intraperitoneally).  

To study the action of ATP and sodium nucleinate on the col la tera l  co rona ry  ci rculat ion the r e t ro -  
grade blood flow f rom the per ipheral  end of the ligated anter ior  descending branch of the left co rona ry  
a r t e r y  was recorded  by means of a photographic drop-counter ,  automatical ly record ing  on the drum of 
a kymograph the number  of drops of blood escaping, and the total outflow during var ious  t ime intervals  
was determined [2]. The col la teral  inflow of blood was recorded  for 35-40 sec at intervals of 5 min. The 
p r e s s u r e  in the ligated vessel  was measured  in the intervals between record ing  the r e t rograde  outflow. 

The sys temic  a r te r ia l  p r e s su re  was recorded  in the left carot id a r t e r y  by a m e r c u r y  manometer .  
The ECG was recorded  in chest  (V4) and epicardial  leads (in the marginal  zone of ischemia).  To prevent 
the blood f rom clotting the animals received heparin (1500 un i t s / kg  intravenously).  

The oxygen tension in the myocard ium was determined by a polarometr ie  method using a copper  
a m a l g a m - -  iron pair  of e lec t rodes  [4]. The active e lec t rodes  were fixed in the assumed zone of ischemia,  
in an intact par t  of the myocardium,  and at the border  between helathy and [schemic areas  of the hear t  de- 
termined visually and also by means of displacement  of the epicardial  electrode.  

ATP was injected intravenously in single doses of 0.1 (9 experiments)  and 0.5 m g / k g  (11 exper i -  
ments),  sodium nucleinate in doses of 5 (10 experiments)  and 20 m g / k g  (9 experiments) .  

Changes in the studied indices were expressed  as percentages  of their initial level in each exper i -  
ment. The mean values for  39 animals in the control  ser ies  were:  r e t rograde  blood flow 1.7 • 0.2 
m l / m i n ,  r e t rograde  p r e s s u r e  36 • 4 mm Hg, sys temic  a r te r ia l  p r e s s u r e  118 • 9 mm Hg. 

The numerical  resul ts  were subjected to s tat is t ical  analysis  [3]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

ATP, in a dose of 0.i mg/kg, within the first 5 min after its administration, caused a slight decrease 
in the retrograde blood flow in most experiments against the background of a small decrease in arterial 
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pressu re .  Later  an increase  in the col la tera l  blood flow was observed (after 15 min by 33 4- 3.7%; P < 
0.001), pers is t ing  for 30 rain or more .  The changes in a r te r ia l  p re s su re  and hear t  ra te  during this time 
interval were not significant. 

Injection of ATP in a dose of 0.5 m g / k g  was followed by lowering of the sys temic  a r te r ia l  p r e s su re ,  
to a par t icu lar ly  marked degree during the f i r s t  5 mtn of investigation (13.3 ~ 2.1%; P < 0.001). Against 
this background the r e t rog rade  blood flow in some experiments  was reduced. Later ,  in all experiments  a 
sharp increase  in the col la tera l  blood flow was observed (after 10 rain by 34.9 • 3.9%; P < 0,001), pe r s i s t -  
ing until 35 min. A significant decrease  in the re t rograde  p res su re  was observed only during the f i r s t  5 
rain after  injection of the preparat ion,  after which it re turned to normal .  

Sodium nucletnate in a dose of 5 m g / k g  caused a sharp increase  in the col lateral  blood flow (after 
10 min by 49.2 :~ 7.4%; P < 0.001) pers is t ing  for  55 rain of the investigation and associated with a very  
slight decrease  in the sys temic  ar te r ia l  p ressure .  Lowering of the a r te r ia l  p ressu re  was more  marked,  
especial ly  toward the end of the experiment  (after 55 min by 25.6 �9 6.6%; P < 0.02). 

The increase  in the col la teral  blood flow after injection of sodium nueleinate in a dose of 20 m g / k g  
was less marked (after 15 min by 19.4 4- 7.9%; P < 0.05) and shor ter  in duration (20 min). The fall of 
a r t e r ia l  p re s su re  developing after injection of this compound increased in degree toward the end of the ex- 
periments .  The decrease  in re t rograde  p re s su re  was more  marked (after 10 rain by 28.6 4- 6.4%; P < 
0.01), and also increased with time. In neither group of experiments  were the changes in hear t  ra te  sig- 
nificant. 

Ligation of the an ter ior  descending branch of the left co ronary  a r t e r y  lowered the oxygen tension in 
the ischemic myocard imn by 30-81% of its initial level. Fluctuations in the oxygen tension in the intact 
hear t  were Might in degree and varied in direction.  

After a t ransient  decrease  in the oxygen tension in the zone of i schemia  which was not s ta t is t ical ly  
significant (7.6 J: 3.6%; P < 0.1), injection of ATP in a dose of 0.1 mg /kg  increased the oxygen tension 
t38.1 4- 8.9%; i ~ < 0.01) for  40 rain of the investigation. The change in oxygen tension in the marginal  zone 
of ischemia was less marked (23.7 4- 9.3%; P < 0.05) and shor te r  in duration (20 rain). The increase  in 
oxygen tension in the intact myocard ium was shor ter  still (I5 min). 

Sodium nucleinate in a dose of 5 m g / k g  increased the oxygen tension in the center  of the ischemic 
zone (59.2 4- 11.4%; P < 0.001) throughout the 60 min of investigation. This increase  in the marginal  zone 
of i schemia  (49.7 4- 14.8%; P < 0.01) was shor ter  in duration (45 rain). In a reas  of the myocard ium outside 
the zone supplied by the ligated a r t e ry ,  sodium nucleinate increased the oxygen tension (34.7 4- 5.9%; !o < 
0.001) only during the f i r s t  30 rain of the experiments .  

Changes in the ECG after  iigation of the co rona ry  a r t e ry  were charac te r i s t i c  of acute co rona ry  in- 
sufficiency: increased amplitude of the T wave, a sharp upward deviation of the S--  T interval f rom the 
isoelectr ic  line, and dis turbance of the rhythm. Injection of ATP in some exper iments  increased o r  pre-  
cipitated ventr icular  ex t rasys to les .  Except in a few experiments ,  the action of ATP did not prevent  in- 
tensification of the pathological changes in the ECG following acute occlusion of the co ronary  a r te ry .  So- 
dium nucletnate lowered the S--  T segment slightly toward the isoelect r ic  line in  the epicardial  lead and 
did not prevent  changes in its position in the chest  lead (V4). In some exper iments ,  the ex t rasys to les  were 
abolished or reduced in sever i ty  under its influence. 

Three main fac tors  determining the level of inflow of blood into the ischemie myocardiu_m can now 
be identified: the level of the sys temic  a r te r ia l  p ressure ,  the tone of the in terar te r ia l  anastomoses  [1,2], 
and the p res su re  in the t e r r i t o r y  of distribution of the ligated blood vessel .  The iast  of these is de ter -  
mined principally by the res i s tance  of the blood vesse ls  in the t e r r i t o r y  of the ligated a r t e ry ,  for not more  
than 5-10% of the inflowing blood enters  through the anas tomoses  [7]. It is natural to assume that such an 
inflow of blood cannot have any significant effect on the value of the r e t rog rade  p re s su re ,  the level of 
which was fa i r ly  high (35-40 mm Hg). The absence of significance changes in the sys temic  a r te r ia l  p res -  
sure  and p r e s s u r e  in the vesse l s  of the ischemic myocard ium in the experiments  in which ATP was in- 
jected suggests that the positive action of this substance was due to its dilator effect on the lumen of the 
in te ra r te r ta l  anas tomoses .  It is interest ing to note than an increase  in the dose of ATP did not increase 
the level of the re t rograde  blood flow. A possible explanation of this fact  may  be that ATP,  irL large doses,  
lowers the sys temic  a r te r ia l  p re s su re  considerably.  The possibi l i ty likewise is not ruled out that an in- 
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c r e a s e  in the dose of the compound leads to its intensive dephosphoryla t ion  and, in consequence of this ,  to 
a reduct ion in its d i la tor  action on the c o r o n a r y  ves se l s  [9]. 

Sodium nunleinate also inc reased  the inflow of blood into the i schemic  m y o c a r d i u m  without any s ig-  
nificant changes in the sys t emic  a r t e r i a l  p r e s s u r e .  However ,  in this s e r i e s  of expe r imen t s  a ma rke d  
lowering of the r e t r o g r a d e  p r e s s u r e  was obse rved .  This evident ly  led to an inc rease  in the p r e s s u r e  g r a -  
dient between the intact and affected a r t e r i e s  and helped to i nc r ea se  the co l la te ra l  blood flow. I n j e c t i o n  
of a l a rge  dose of the p r epa ra t i on  caused a marked  dec r ea se  of the sys t emic  a r t e r i a l  p r e s s u r e ,  and this 
was evidently respons ib le  for  the s m a l l e r  posi t ive effect  of sodium nucleinate in this group of expe r imen t s .  

Fluctuat ions in the oxygen tension in the myoca rd ium were  synchronized with changes in the col-  
l a t e ra l  blood flow and co r responded  to them in intensity.  This fact  is evidence of the close link between 
the oxygen tension in the i schemic  myoca rd ium and its c o l l a t e r a l  blood supply. The d i f fe rences  in dura-  
tion of changes in the oxygen tension in different  pa r t s  of the i schemic  zone a re  in teres t ing.  They were  
p r e s u m a b l y  due to d i f fe rences  in the degree  of d is turbance of enzymic  reac t ions  in the var ious  pa r t s  of the 
i schemic  m y o c a r d i u m  [5]. 

It should be emphas ized  that the mos t  powerful  s t imulus  for  opening of the a n a s t o m o s e s  at  ac t iva t ion  
of the co l la te ra l  c i rcula t ion  in the m y o c a r d i u m  is anoxia [6]. The abi l i ty  of the tes ted  compounds to in-  
c r e a s e  the r e t r o g r a d e  c o r o n a r y  blood flow without any sig, aif icant  changes in the hemodynamics  sugges ts  
the exis tence  of a "vasodi la tor  r e s e r v e  of a n a s t o m o s e s "  and gives good hopes that pha rmaco log ica l  r egu la -  
tion of the co l l a t e ra l  c i rcula t ion  in the m y o c a r d i u m  will eventual ly  become possible .  
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