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Dis turbances  of neuromedia tor  and, in pa r t i cu la r ,  of ea techolamine me tabo l i sm during the s t r e s s  r e -  
action are  conf i rmed by the resu l t s  of  many invest igat ions .  Cons iderable  changes in the noradrenal in  con-  
centra t ion in the hypothalamus,  adrenals ,  hear t ,  and blood during s t r e s s  lead to significant d is turbances  of  
function of sympathet ic  regulat ion of the act ivi ty of the ca rd iovascu l a r  sy s t em [1, 2, 7, 14]. Changes in c a t e -  
cholamine me tabo l i sm also have been obse rved  in patients  with i schemic  hear t  d isease  and myocard ia l  i n f a r c -  
tion [8, 11, 13]. 

In connection with the facts  descr ibed  above it was decided to invest igate the effect  of the new antianginal 
drug nonachlazine,  which acts  upon adrenerg ic  p r o c e s s e s  [5], on the bra in  and hear t  noradrenal tn  leve ls  under 
normal  conditions and during neurogenie s t r e s s .  

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

E x p e r i m e n t s  were  ca r r i ed  out on 60 sexual ly  ma tu r e  r a t s  weighing 200-250 g. The noradrena l in leve l  in 
the brain stern and myocard ium was de te rmined  by the modificat ion in [9] of the f luoromet r ic  method [12]. 

There  were  four s e r i e s  of expe r imen t s .  In the expe r imen t s  of s e r i e s  I (control) the noradrenal in  level  
was de te rmined  in the bra in  t issue and myoca rd ium of intact ra t s .  In the exper imen t s  of s e r i e s  II the no r -  
adrenal in  level  in the t i s sues  was de te rmined  15 and 30 rain a f te r  intravenous injection of nonachlazine in a 
dose of 10 mg/kg .  In s e r i e s  III the noradrenal in  level  was studied 30 rain af ter  the beginning of e l ec t r i ca l  
s t imulat ion of the thigh through bipolar  subcutaneous e lec t rodes  (10 V, 0.5 msec ,  20 s t imu l i / s ee ,  for  10 sec 
with in tervals  of 5 rain) while the r a t s  were  immobi l ized.  In s e r i e s  IV the noradrenal in  level  was de te rmined  
in the brain  s tem and hear t  30 rain af ter  injection of nonachlazine and e l ec t r i ca l  s t imulat ion of the animals .  
During the period of development  of the s t r e s s  react ion  changes in the EC G were  recorded  in s tandard lead II. 
The exper imen ta l  resu l t s  were subjected to s ta t i s t ica l  analys is  with a P < 0.05 level  of s ignif icance.  
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TABLE 1. Noradrenal in Concentration in Myocardium and Brain Stem of Rats (in g g / g  wet 
weight of tissue) 

After injection of 10 mg/kgnonachlazine 

Test object Control 15 rain 30 rain Stress 

O, 66~0,046 
Heart (0,71--0,61) 

n=6 
0,44-+0,11 

t~rain (0,55--0,33) 
n=5 

*P < 0.05 relative to control.  
$P < 0.05 relative to s t r e s s .  

1,15• 
(1,34--0,96) 

n--5 
0,76--+0,06* 
0,92--O, 60) 

n=5 

1,11~0,22" 0,30_+0,06* 
(1,3.3--0,89) I(0,36--0,24) 

n=7 n=6 
0,59• 0,33• 

(0,69--0,49) (0,36--0,30) 
n=6 n=6 

Stress + 10 mg/kg 
nonachlazine 

0,424-0,06"~ 
(0,48--0,36) 

n=6 
0,31• 

(0,38--0,24} 
rt=6 

E X P E R I M E N T A L  R E S U L T S  

Nonaehlazine has a marked effect on noradrenalin metabol ism,  causing an appreciable increase  in its 
concentration in the myoeardium and brain stem of intact ra ts .  As Table 1 shows, the noradrenalin content 
in the myoeard ium of the rats  increased by 74% over  the control level 15 rain and 68% 30 rain af ter  intravenous 
injection of nonachlazine, and the corresponding increases  in the brain stem were 72 and 34%. The norad-  
renalin content in the t issues  fell to its initial level 4 h after injection of nonaehlazine. 

During s t r ess  (immobilization of  the animals and painful e lec t r ica l  stimulation), accompanied in rats  
by a vocalization response and by emotional and muscu la r  tension, a considerable falI in the noradrenal in 
level was observed both in the hear t  muscle and in the brain stem (by 50 and 25% respect ively) .  

Changes in the noradrenalin level in the rats  during s t ress  also were combined with marked disturbances 
on the ECG, including ischemic changes and ext rasys to les .  

Since nonaehlazine can increase  the noradrenalin concentrat ion in the brain and hear t  of intact ra t s ,  
it was interest ing to study its concentrat ion during the s t ress  reaction.  Nonachlazine gave a considerable  
protective effect against exhaustion of the noradrenalin r e se rves  in the heart  muscle .  The myocardia l  nor -  
adrenalin level during exposure to s t ress  factors  after pre l iminary  administrat ion of nonachlazine was 409 
higher than in the control group of s t ressed  animals (Table 1). In this ser ies  of experiments  nonachlazine 
also prevented the development of e lec t rocardiographic  disturbances due to s t r e s s .  Meanwhile nonachlazine 
did not prevent  the fall in the noradrenalin level in the brain stem caused by painful e lec t r ica l  stimulation 
of the ra ts  (Table 1). 

These resul ts  are in agreement  with those of investigations which showed that nonaehlaztae can influ- 
ence adrenergic p rocesses :  It increases  phosphorylase a activity in the heart,  s t imulates p -ad rene rg ic  
s t ruc tures  of the myocardium [61, and affects the process  of noradrenalin uptake by the heart  [4]. The increase 
in the noradrenalin r e se rves  in the brain stem under the influence of nonachlazine can play an important  role 
in its action on the adrenergic  components of central  regulation of the card iovascular  sys tem.  However, it is 
not yet c lear  which p rocesses  are  responsible for the high rate of accumulation of noradrenal in in the t i ssues  
of intact ra ts  under the influence of nonachlazine or  what are the mechanism of t issue differences in norad-  
renaltn s torage in the brain stem and the myocard ium under the influence of nonachlazine during s t r e s s .  

In this respec t  the results  of a study of the effect of nonachlazine on the activity of mitechondria l  mono-  
amine oxtdase and of enzymes part icipating in catechloamine synthesis deserve  attention. In experiments  in 
vitro noaaeblazhne inhibited MAC activity in the mitochondrta  of the rabbit  and rat  heart  only in relat ively 
high concentrat ions [10]. According to p re l iminary  resul ts  obtained by Mineeva and D~rinskii in the Institute 
of Pharmacology, Academy of Medical Sciences of the USSR, nonachlazine can increase the specific activity 
of myocardial tyrosine hydroxylase. The protective effect of nonachlazine against exhaustion of the norad- 
renalin reserves in the myocardium and the development of ischemic changes in the EC G during stress may 
be connected with the mechanism of tyrosine hydroxylase activation in the heart. 

However, nonachlazine does not prevent the fall in the noradrenalin level in the brain stem of rats during 
pain-induced stress. This may be due to the relatively weaker effect of nonaehlazine on the process of nor- 
adrenalin storage in the brain tissue compared with the heart. The noradrenalin level in the brain stem in- 
creased  by only 34%, compared with 68cZ ~ in the heart ,  30 rain after injection of the drug into intact ra ts .  At 
the same t ime,  this effect may be attributable to the high sensit ivity of the brain adrenergic  sys tems  to the 
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absence of a deprhning effect  of nonachlazine on the pain syndrome formed by impulses in C-group afferents  
[3]. Pain of both central  and per iphera l  origin is known to lead to exhaustion of the noradrenalin r e s e rve s  in 
the brain t i ssue as a resu l t  of its increased  l iberation,  a deficiency of its p r e c u r s o r s ,  and disturbance of 
p rocesses  of eateeholamine synthesis  [2, 7]. 

The resul ts  thus evidently demonst ra te  the re la t ive  affinity of nonachlazine for  the hear t  with par t icu lar  
r e f e r e nc e  to its intervention in the adrenergic  p rocesses  of the hear t  during the response  to s t r e s s .  
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The principal  proper ty  of ionophores,  including the calcium ionophore A23187 discovered  in 1972 [12], 
is the i r  ability to form comple~es with cations and to cata lyze the i r  passage f rom a polar  medium into a non- 
polar  medium [10, 13]. Meanwhile, according to a recen t ly  expressed  hypothesis [5, 6], Ca ions which pa r -  
t ie ipate in the format ion of the slow inward calcium cu r r en t  mus t  bind beforehand with the sa reo lemma,  i .e . ,  
they must  move f rom the aqueous phase into the lipid phase.  It can thus be postulated that if the quantity of 
Ca ++ bound to the cell  membrane  of the myocytes  is increased  by the action of an ionophore, the potential-  
dependent inflow of Ca ++ through the sa reo lemma must  increase .  The investigation descr ibed below was 
ca r r i ed  out to tes t  this hypothesis.  
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