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The cen t ra l  nicotinic cholinolytic adiphenine in e x p e r i m e n t s  in vi tro,  unlike i ts  analogue 
the m u s c a r i n i c  cholinolytic benactyzine ,  causes  noradrena l in  t o  accumula te  in isola ted 
nerve  endings and synaptic ves ic l e s .  

Bes ides  the i r  common  cholinolytic effect  [1, 2], t he re  is also a substant ia l  d i f ference in the mechan-  
i sm of action of m u s c a r i n i c  and nicotinic chol inolyt ics  on the CNS: the f o r m e r  exhaust  the noradrena l in  
(NA) r e s e r v e s  in the b ra in  w h e r e a s  the l a t t e r  i nc rease  them [3]. The w r i t e r s  [4] have shown that exhaus-  
t ion of the r e s e r v e s  of m e d i a t o r s  in the CNS by the m u s c a r i n i c  cholinolytic benactyzine takes  place as a 
r e su l t  of the i r  l ibera t ion  f r o m  ne rve  endings and, in pa r t i cu la r ,  f r o m  synaptic  ves ic les .  

In the invest igat ion desc r ibed  below the effect  of the nicotinic cholinolytic adiphenine was studied on 
NA s torage  in isolated ne rve  endings (synaptosomes)  and in synaptic ves i c l e s .  

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

Synaptosomes and synapt ic  ve s i c l e s  were  isola ted f r o m  the ra t  b r a in  by Whi t t ake r ' s  method [5]. All 
suc rose  solutions contained the monoamine  oxidasc inhibi tor  n ia lamide (10 -~ M). The b ra in  f r o m  six to 
eight an imals  was taken for  the exper iment .  The isola ted synap tosomes  or  synaptic ves i c l e s  we re  diluted 
in 10 volumes  of 0.32 M suc rose  and centr i fuged for  15 min at 20,000 g. The res idue  was resuspended  in 
K r e b s - R i n g e r  solution (10 ml) containing 0.18 M glucose to main ta in  isotonici ty.  Exogenous NA was added 
to the sample  as a c a r r i e r  (20 p g/ml),  the sample  was  divided into two ha lves  (control  and exper imenta l ) ,  
and adiphenine solution was  added to the l a t t e r  up to a concent ra t ion  of 50 pg /ml .  The samples  we re  incu- 
ba ted  for  15 mill at 37~ cooled, and centr i fuged for  15 min  at 20,000 g. The NA concentra t ion in the su- 
perna tan t  and r e s i d u e w a s  de te rmined  spec t ropho tomet r i ca l ly  by the method of Eu le r  et al. [6, 7]. 

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

In the p r e s ence  of adiphenine the NA concent ra t ion  in the ne rve  endings was  significantly inc reased  
(Table 1). Meanwhile the total  NA concent ra t ion  and its concentra t ion  in the incubation medium of the ex-  
pe r imen ta l  s amples  we re  a l i t t le  lower  than in the contro l .  Consequently,  it can be concluded f r o m  these 
r e s u l t s  that  the i nc rea se  in the NA concentra t ion  in the synap tosomes  is a t t r ibutable  to the inhibi tory ac-  
t ion of adiphenine on enzym es  (notably monoamine  oxidase) r e spons ib l e  fo r  the metabol ic  conve r s ions  
of NA. 

The effect  of adiphenine on the NA concent ra t ion  in the synaptic ves ic les  was much s t ronge r  than in 
the intact  synap tos0mes  (Table 1) : the NA concent ra t ion  in the ves i c l e s  of the exper imen ta l  s amp le s  was  
1.5 t i m e s  h igher  than in the contro l .  
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TABLE 1. Distr ibution of NA in Frac t ion  of Synaptosomes (I) or Syn- 
aptic Vesicles (II) and Incubation Medium (in #g per sample) 

Fraction 

M ~ m  
%/ of control 
P 

:14~rn 
% of control 
P 

II 

[C1] NA of incubation 
medium 

control I expt. 

19,4~0,29 118,3-----0,2194 

<0,05 

22,7--0,3 19,7-----0,3 
87 

<0,05 

[C2] NA in synaptic 
structures 
control expt. 

1,66-----0,02 2,01~-0,03 
121 

<o,ool 

0,59~0,06 ] 0,91~0,07155 

< 0,025 

[Cd+[C~l 

control ] expt. 

21 ,I--0,32 20,3-----0,25 
96 

> 0,05 

K = ~ .  1o0% 

control ] expt. 

7,8 9,9 

23,3~0,3 20,6~0,6 
91 

>0,05 

2,5 

Legend: n) number  of exper iments ;  
sorpt ion of NA. 

4,4 2 

[C] concentrat ion;  K) index of ab- 

By cont ras t  with the muscar in ic  cholinolytic benactyzine,  its active analogue, the nicotinic cholino- 
lytic adiphenine, thus does not cause the l iberat ion of NA but inc reases  its accumulation by the presynapt ic  
s t ruc tu re s .  Consequently,  the increase  in the NA concentrat ion in the whole bra in  found previously  during 
the action of adiphenine [3] is the resu l t  of deposition of the media tor  in the synaptic ves ic les  of nerve  
endings. 

It follows f rom these exper iments  that adiphenine (and also, evidently, other nicotinic cholinolytics) 
can just if iably be regarded  as a presynapt ic  blocking agent of adrenergic  mediation in the CNS. 
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