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Benaetyzine and adiphenine hydrochlor ides  (20 mg/ l i t e r )  reduce  the percentage  of capture 
of exogenous noradrenal in  by the t i s sues  of the rabb i t  and cat  hear t ,  isolated by Langen- 
d o r f ' s  method,  to an equal degree  (by about half). In expe r imen t s  to study the effect  of 
benactyzine  and adiphenine hydrochlor ides  on the l ibera t ion of endogenous noradrenal in  
f r o m  the t i s sues  of the isolated cat hear t ,  only benactyzine  was found to l ibera te  s tored  
amine into the fluid perfus ing the hear t ,  whereas  its acet ic  analog adiphenine hydroch lo -  
r ide,  did not l ibera te  endogenous noradrenal in .  

P rev ious  invest igat ions [1-4] showed tha tbenzac tyz inehydroch lo r ide ,  a cholinolytic drug belonging 
to the group of a m i n o - e s t e r s  of subst i tuted glycoll ic  acid, unlike i ts  acet ic  analog adiphenine hydroch lo -  
r ide,  evokes  motor  excitat ion in r a t s  and reduces  the noradrenal in  content in the b ra in  t i s sues .  

In view of these r e su l t s  it was decided to study the effect  of these compounds on the capture and 
l iberat ion of noradrenal in  f r o m  cell  depots .  

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

Exper imen t s  were  c a r r i e d  out on cat and rabbi t  hea r t s  i sola ted by Langend0r f ' s  method.  To s ta-  
b i l ize  the ca techolamines  and r em ove  the heavy meta l s ,  a scorb ic  acid (20 mg/ l i t e r )  and EDTA (10 rag /  
l i ter)  were  added to the Kravkov ' s  solution. 

To invest igate  the action of the drugs  on the capture of noradrenal in  by the hea r t  t i s sues ,  200-300 
~g / l i t e r  noradrenal in  (control) was added to the nutrient  fluid in one of the M a r r i o t t ' s  ve s se l s ,  while 
noradrena l in  together  with the drug for  test ing was added to the other  (experiment) .  During the f i r s t  30 
rain the hea r t  was  per fused  with solution not containing noradrenal in  or  the t es t  drugs  (a third M a r r i o t t ' s  
vesse l ) ,  at the ra te  of 30-40 m l / m i n .  At this  ra te  of perfusion,  as  Swaine et al. [11, 12] and the w r i t e r ' s  
p r e l i m i n a r y  invest igat ions showed, the hea r t  loses  endogenous noradrenal in  into the perfusion fluid, so 
that  the r e s e r v e s  of the s tored  amine are  exhausted.  The ra te  of perfusion was then reduced to 15-20 m l /  
rain (at this ra te  no spontaneous l iberat ion of noradrenal in  was observed) ,  control samples  were taken, 
and perfusion of the hea r t  was  switched over  to a fluid containing aoradrenal in  or  noradrenal in  together  
with the tes t  drug. The perfusion fluid was col lected in a volume of 10 ml  in cyl inders  (to which 1 ml of 
0,5 N HC1 solution had f i r s t  been added) 5, 10, 20, and 30 min a f te r  the change over .  The noradrenal in  
content was de te rmined  spec t ro f luo romet r i ea l ly  [5, 6]. The difference between the noradrena l ia  concen- 
t ra t ions  in the fluid before  and af ter  pass ing through the hear t ,  e x p r e s s e d  as  a percentage ,  was used as 
the index of capture  of the amine by the hea r t  t i s sues .  

In the expe r imen t s  to study the effect  of the drugs  on l ibera t ion of noradrenal in  f rom the hea r t  t i s -  
sues,  the hea r t  was  per fused  with nutrient  solution at the ra te  of 15-20 m l / m i n .  Under these conditions 
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TABLE 1. Effect  of Benactyzine and Adiphenine H y d r o -  
chlor ides  on Liberat ion of Endogenous Noradrenal in  f rom 
the Isola ted Cat Hea r t  
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Fig. 1. Effect  of benactyzine hydro-  
chlor ide in a dose of 20 m g / l i t e r  (A) 
and adiphenine hydrochlor ide  in a 
dose of 20 m g / l i t e r  (]3) on capture  
of exogeneous noradrena l in  by t i s -  
sues  of the isolated cat  hear t .  C) 

the ca techolamines  e i ther  could not be de te rmined  in the perfusion 
fluid, or  the i r  l ibera t ion  f rom the hea r t  was  e x t r e m e l y  smal l .  
After the control  s amples  had been taken the hea r t  was  switched 
over  to the M a r r i o t t ' s  ve s se l  containing a solution of the drug to 
be tes ted,  and 5-7 min l a te r  a second sample  was taken. The 
h e a r t  was then switched over  to perfusion with the f i r s t  solution 
and a third sample  was  taken (elution by K r a v k o v ' s  method).  To 
inc rease  the sensi t iv i ty  of the method the volume of the samples  
in this s e r i e s  of expe r imen t s  was  inc reased  to 100 ml,  so that 
the ca techolamines  could be concent ra ted  10 t imes  by adsorpt ion 
on a lumina.  

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

When the hea r t  was per fused  with noradrena l in  solution in 
Control;  E) exper iment .  

an excess ive ly  high concentra t ion (the control  exper iment  of 
s e r i e s  I) the percentage  capture of the amine gradual ly  diminished with t ime,  indicating saturat ion of the 
t i s sues  with noradrenal in  (Fig. 1, top curves) .  When the hea r t  was per fused  with fluid containing benacty-  
zine hydrochlor ide  as well as noradrenal in ,  the percentage  capture  of noradrenal in  by the hea r t  t i s sues  
wa~ reduced by a lmos t  half, although the cha rac t e r  of the curve r ema ined  s im i l a r  to that  of the curve in 
the control  expe r imen t s  (Fig. 1A). A s i m i l a r  effect  was obse rved  during the action of adiphenine h y d r o -  
chloride (Fig. 1B) which,  as previous  invest igat ions [1-4] showed,�9 benactyzine,  did not give r i se  to 
motor  exci tat ion in the animals ,  and did not reduce  the noradrena l in  level  in the bra in  t i s sues .  

It will be c l e a r  f r o m  Table 1 that  spontaneous l iberat ion of endogenous ca techolamines  (exper iments  
of s e r i e s  II) was  e x t r e m e l y  slight ( t races) .  Under these exper imen ta l  conditions the action of benzactyzine  
and adiphenine hydroch lor ides  differed:  benactyzine  caused a sharp  inc rease  in l ibera t ion of ca techola-  
mines  f r o m  the perfusior~ fluid whereas  adiphenine had prac t ica l ly  no effect  on the l iberat ion of the endo -  
genous amines .  Analysis  of the f l uo rog rams  showed that  ca techolamines  l ibera ted  f r o m  the hea r t  t i ssue  
consis ted a lmos t  en t i re ly  of noradrenal in .  

The dec rea se  in the noradrenal in  level  in the r a t  b ra in  under  the influence ofbenzaotyz ine  hydroch lo -  
r ide and other  a m i n o - e s t e r s  of diphenylglycollic acid, d i scovered  by the p resen t  wr i t e r  [2], can be a t t r i -  
buted theore t ica l ly  to the following fac tors :  1) inhibition of synthes is  of the amine; 2) d is turbance of the 
r ecap tu re  of the amine l ibera ted  during the passage  of nervous  impulses  along adrenerg ic  neurons; and 3) 
exhaust ion of the noradrenal in  r e s e r v e s  on account of its l iberat ion f rom the cell  depots .  The f i r s t  mecha-  
n i sm (inhibition of synthes is  of the amine) is improbable ,  for Specter [10] has  shown that  against  the back-  
ground of inhibition of ca techolamine synthes is  by the inhibitor tyros ine  hydroxylase ,  the sympa thomimet i c  
effect  of amphetamine  was comple te ly  abolished.  In the w r i t e r ' s  previous  invest igat ion [3] the effect  of 

1164 



amphetamine ,  against  the background of the action of glycoll ic  acid der iva t ives ,  not only was not inhibited 
but, on the con t ra ry ,  was  potentiated.  

The p resen t  invest igat ions show that  r ecap tu re  of noradrenal in  by the hea r t  t i s sues  was inhibited 
equally by benactyzine and adiphenine hydroch lor ides .  This is  evidently not the decis ive  mechan i sm of the 
dec rea se  in the noradrenal in  content in the b ra in  t i s sues .  

The possibi l i ty  of a third type of m e c h a n i s m - t h e  l ibera t ion  of the amine f rom the d e p o t s - w a s  con- 
f i rmed  by the r e s u l t s  of the p re sen t  invest igat ions.  The glycoll ic  acid der ivat ive  benzac tyz ine  hydroehlo-  
ride) inc reased  the l iberat ion of endogenous noradrenal in  f rom the perfusion fluid, whe reas  its acet ic  
analog adiphenine hydroehlor ide  had no effect  on l iberat ion of the amine .  By the c h a r a c t e r  of i ts  action 
benactyzine was similar to other liberators of endogenous noradrenalin which, besides this effect, also 
caused motor excitation of the animals [7, 12]. The writer's previous hypothesis [2] regarding the libera- 
tion of endogenous noradrenalin in a physiologically active state by beaactyzine hydrochloride, as the 
cause of the animal's motor excitation, was thus confirmed experimentally in the present investigation~ 

In the modern view, the capture of free noradrenalin by the tissues is regarded as nonspecific ad- 
sorption of cateeholamines, and it is an important link in the chain of their biological inactivation [13]. 
Benactyzine and adiphenine hydrochloride inhibited this process equally. However, the combination of this 
last property in benactyzine with the ability to liberate endogenous noradrenalin evidently creates the most 
favorable conditions for this mediator to manifest its physiological effect. 

Clearly the results obtained on the nervous structures of the heart cannot be extrapolated without 
some reservation to the central nervous system. Nevertheless, it can be considered that there are certain 
common mechanisms of capture and liberation of catecholamines in all tissues possessing a sympathetic 
innervatioa. For instance, Iversen et al. [9] established a definite similarity between the action of drugs 
on the capture and liberation of labelled noradrenalin both in the heart tissues and in the brain tissues of 
an imals ,  
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