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Recently, there have been gathered a large number of facts concerning the relation between fibrillation arising 
during acute myocardial infarction and changes in electrolyte exchange. It may be considered well established that 
during acute cardiac ischemia the consequence of disturbances in cellular membrane permeability in ischemic myo-  
cardial ceils is a decrease in potassium content, which exits in the blood flowing out from the injured area which is 
partially divertedat theborders of the infarcted zone; at the same time the sodium and chloride levels in the isehemic 
region are increased [4, 5, 7, 8, 16]. 

A definite relation has been noted between disruption of potassium exchange arising during acute myocardial 
ischemic injury and the occurrence of ventricular fibrillation [5-8, 12, 13]. With use of the anti-arrhythmic drug 
quinidine, a decrease was noted in the potassium loss from cells of isolated auricle [14]. 

However, the problem of the pathological significance of changes in electrolyte exchange in the origin of ven- 
tricular fibrillation cannot be considered as definitely solved. Some authors have not observed changes in potassium 
level in blood plasma coming from the heart after coronary artery ligation [20] and in experimental epinephrine ar- 
thythmia against a pentobarbital background [10, 17]. It appeared to us that additional data could be obtained by 
studying the dynamics of electrolytes during the action of substances which prevent development of ventricular fibril- 
lat ion-substances belonging to various groups in terms of chemical structure and pharmacologic properties. The 
latter permitted the exclusion of a possible nonspecific effect of the different preparations on electrolyte exchange. 

The effect of a number of pharmacologic studies on the potassium and sodium contents of the blood flowing 
from the heart during experimental acute coronary insufficiency: monoamine oxidase (MAO) inhibitors, the iso- 
propyl hydrazide of isonicotinic acid (iprazid), the antifibrillatory property of which has been established by several 
authors [1, 18, 19]; the hydrazide of isonicotinic acid (isoniazid)--a substance simiIar to iprazide in chemical struc- 
ture and antifibrillatory properties [2] but distinguished by its very weak MAO inhibition [21]; reserpine, which also 
possesses anti-arrhythmie properties [3], and the classic anti-arrhythmic compound, novocainamide (procaine amide). 

M E T H O D S  

In 83 dogs a lateral incision was made in the thorax under morphinethiopental anesthesia, the descending 

branch of the left coronary artery was isolated and ligated at the site of origin of the circumflex artery. Blood for 

potassium and sodium study was taken from the coronary sinus and from the chambers of the right and left ventricles 
before coronary artery ligation and at 3 min after this manipulation (if fibrillation had not developed). The plasma 
potassium and sodium concentrations were determined by Zeiss flame photometer. 

Reserpine (0.3 mg/kg) was injected intraperitoneally in a 10% solution of ascorbic acid one day prior to cor- 
onary artery ligation; all other drugs were injected intraperitoneally at 30 rain prior to the procedure--novocain- 
amide, in a dose of 40 rag/kg,  iprazid and isoniazid, 4 mg/kg. 
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Effect of Preparations Used on the Development  of Fibri l la t ion in Dogs 

after High Ligation of the Coronary Artery 

Preparation 

Control 

Iprazid 
Isoniazid 

Reserpine 
Novocainamide 

Number 
of dogs 

30 

18 
18 
I0 

13 

Result of high coronary artery l igat ion 

r i o  

f ibri l la t ion* 

f ibr i l la t ion 

arose 

28 

9 
9 
4 

8 

Ievel  of 

s ignif icance 

<0.05 
<0.05 

< 0.08 
<0.05 

<0.05 

* One dog in the control  group, 2 dogs given reserpine and 3 given novo- 

ea inamide  died from cardiac  arrest. 

R E S U L T S  

In the control  group of dogs (30 animals) ,  in 1-11/2 rain after coronary artery l igat ion,  the EKG recorded ex ten-  
sive myocard ia l  i schemia  (ST-segment  e levat ion,  "gigant ic"  R wave, monophasic wave formation) and following 
this, in 94% of animals ,  ventr icular  f ibr i l la t ion (see table) .  Fibr i l la t ion usually developed during the first 3-5 min,  
never remi t ted  spontaneously, and the dogs died. 

In the group of animals  receiving iprazid,  isoniazid,  reserpine and novocainamide ,  a picture of acute  myoca rd -  
ia l  i schemia also developed in the first minutes after coronary artery l igation; however, a l l  the drugs used exhibi ted 
a protec t ive  effect ,  preventing the deve lopment  of f ibr i l la t ion in a cer tain percent  of experiments  and enabl ing resus- 
c i ta t ion  of some of the animals  (see table).  

The  ant i f ibr i l la tory  ac t ion of iprazid ,  isoniazid and reserpine was more c lear ly  expressed in our experiments  
than was that of novoca inamide ,  which appeared to have a weak effect  in the mode l  used (see table).  

With measurement  of the plasma potassium from btood from the coronary sinus, lef t  and right ventricles,  it  was 
established that a l ready at  3 rain after coronary artery l igat ion there occurred a c learcut  increase in the potassium of 
left  (3.6• 0.06 to 4.134-0.18 mEq/ l i te r ,  <0.01) and right (3.69~ 0.09 to 4.38+0.18 mEq/ l i ter ,  P< 0.01) ventr icular  

blood. The increase in potassium content was greatest  in coronary sinus blood (3.82, o.08 to 4.63+ 0.21 mEq/ l i te r ,  
P< 0.002). 

Against a background of the effect  of a l l  ant i f ibr i l la tory compounds used, the original  potassium level  was 
somewhat lower. After coronary artery l igat ion in a l l  those series there were no substantial changes in the potassium 
level;  a sl ight  increase  in potassium level ,  more marked in coronary sinus plasma, was s ta t i s t ica l ly  inval id except  
for experiments  with novoca inamide .  In the la t ter  case the potassium content of left  ventr icular  blood was increased 
after coronary artery l igat ion from 3.32+0.08 to 3.7• 0.1 mEq/ l i te r  (P< 0.02), in right ventr icular  blood from 3.36 

4- 0.09 to 3.87• 0.15 mEq/ l i t e r  (P< 0.02) and in coronary sinus blood from 3.404- 0.08 to 3.97 mEq/ l i t e r  (P< 0.02). 

The plasma sodium concentrat ion of blood from the various chambers after coronary artery l igat ion felt  sl ightly 

in control  experiments ,  this fal l  being of greater  degree, as with changes in potassium, in coronary sinus plasma. 
Thus, the sodium content  of left  ventr icular  blood fel l  from 159.5+ 2 to 151:k 2.6 rnEq/l i ter  (P< 0.08), of right ventr i -  

cular b lood--f rom 162.7• to 153• mEq/ l i te r  (P< 0.08), and of coronary sinus blood--f rom 162.7+ 1 to 153• 

m E q / l i t e r  (P< 0.05). With iprazid,  isoniazid and novoca inamide  substantial changes in the sodium level  after coron- 
ary artery l igat ion were not observed (with iprazid and isoniazid there was even a tendency to some increase in the 
sodium level)  and only against  a background of reserpine was there a small  (smaller  than in the control) but s ta t is t i -  
ca l ly  val id  fall  in the sodium level  of coronary sinus blood from 150• 2 to 144• 2 mEq/ l i te r .  

Hence, these ant i f ibr i l la tory  substances of widely different  chemica l  structure and pha rmaco log ica l  properties 
ac ted in a s imi lar  manner  on e lec t ro ly te  metabol ism.  Whereas in the control exper iments  a considerable rise in the 
potassium level  and a slight fa l l  in the sodium level  took p l ace  very soon after l iga t ion  of the coronary artery, and 
were most marked in the blood p lasma from the coronary sinus (thus confirming the "card iac  ~ origin of these changes 
in the e lec t ro ly te  dynamics) ,  during the act ion of the tested ant i f ibr i l la tory drugs the changes observed were much 
less severe in degree and, as a rule, they were not s ta t is t ical ly  significant.  
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The regular decrease in potassium level of blood leaving the heart, as compared with controls, and the absence 
of a decrease in sodium level during the action of various antifibritlatory substances permits the suggestion that the 
active exodus of potassium from the ischemic part of the myocardium and the change in potassium/sodium ratio plays 
a definite role in the origin of ventricular fibrillation. The antifibrillatory action of various pharmacologic agents is 
to prevent or slacken these changes. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri. 

odical l i terature may well be avai lable in English translation. A complete list o~the cover-to. 
cover English translatiOns appears at the back of this issue. 
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