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Expe r imen t s  on rabbi t s  showed that a single inject ion of octadine (guanethidine) (10 mg/kg) 
3 h, or  of b re ty l ium (10 mg/kg) 1 h, be fore  the invest igat ion caused no change in the content 
of adenine nucleot ides  or  inorganic  phosphorus  in the wall of the ao r t a .  A d e c r e a s e  in the 
ca techolamine  level  was obse rved  a f t e r  admin i s t r a t ion  of octadine.  Bre ty l ium,  whether in-  
jected once or r epea ted ly ,  caused no change in the t i ssue ca techolamine  concentra t ion.  Re -  
peated inject ion of these p r e p a r a t i o n s  in the same  doses  daily for 10 days  caused an inc rease  
in the AMP level  but no s ignif icant  change in the concentra t ions  of the o ther  adenine nucleo-  
t ides or of inorganic  phosphorus .  The i nc rea se  in the AMP level  could be one poss ib le  mech -  
an i sm of the p h a r m a c o - m e c h a n i c a l  re laxa t ion  of the smooth  musc le  of the vesse l  wall. 
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ATP is known to play an impor tan t  ro le  in the s to rage  of ca techolamines  in the ad rene rg ic  neuron 
[10, 11]. Pha rmaco log ica l  agents  l iberat ing biogenic amines  f rom t i ssue  depots have been shown to induce 
cor responding  changes in the content of the components  of the adenosine phosphate s y s t e m  [2, 5, 6, 12, 15]. 
It was accordingly  decided to study the effect  of the sympatholy t ics  octadine (guanethidine) and bre ty l ium,  
which in t e r f e re  with the s to rage  and l ibera t ion  of biogenic amines ,  on the content of adenine nucleot ides ,  
inorganic phosphorus ,  and ca t echo l amines in  the wall of the rabb i t  ao r t a .  

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

Expe r imen t s  were  c a r r i e d  out on 65 r abb i t s  weighing 1.7-2.3 kg. The ca techolamine  content in the 
wall of the ao r t a  was de te rmined  by Os in skaya ' s  f l uo rescence -ana ly t i ca l  method [3] with ce r t a in  modi f i ca -  
tions [4] and e x p r e s s e d  as m i c r o g r a m s  noradrena l in  base  pe r  g r a m  wet weight of t i ssue .  Separat ion of 
ATP, ADP, and AMP was c a r r i e d  out by high-vol tage e [ ec t rophores i s  on pape r  [14]. 

The adenine nucleot ides  were  es t imated  quant i ta t ively on the SF-4A spec t ropho tomete r  by measu r ing  
the ext inct ions at a wavelength of 260 nm. Inorganic phosphorus  was de te rmined  by De lo ry ' s  c o l o r i m e t r i c  
method in G r i g o r ' e v a ' s  modif icat ion [1]. To ru le  out poss ible  fluctuations in the p a r a m e t e r s  studied,  each  
s e r i e s  of e x p e r i m e n t s  was accompanied by i ts  own control .  

Octadine (10 mg/kg) was injected i n t r a m u s c u l a r l y  3 h, and benactyzene (10 mg/kg) in t ravenous ly  1 h, 
before  the invest igat ion.  These  subs tances  were  re in jec ted  i n t r a m u s c u l a r l y  in the s a m e  doses  for a per iod 
of 10 days .  

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

The data given in Table  1 show that a single injection of octadine and bre ty l ium caused no change in 
the concent ra t ions  of the adenosine phosphates  and inorganic phosphorus  in the r abb i t  aor t ic  wall.  Under 
the influence of octadine the ca techolamine  level  fell by 41% below the control .  Bre ty l ium,  whether  injected 
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TABLE 1. Effect  of Octadine and Bre ty l ium on Content of Adenine 
Nucleotides,  Inorganic Phosphorus,  and Catecholamines in Wall of Rab-  
bit Aorta (M :~ m) 

Experimental 
eonditiom 

I Total 
ATP ADP AMP adenine 

nucleotides 

Control 0 38 -~ 0,08 
Octadine (10 ] 0:33-+-0,04 

. mg/kg, 3 h 
later) ] 

P >0,25 
Bretylium (10 mg] 0,41_+ 0,06 

kg, l h  later) 
>0,I 

control. 0,24-+ 0,02 

Octad :he 10 m~ .~g, ,}1or 0,20-+0, 01 
10 days) 

P >0,5 
Control .] 0,29+__ 001 
Bretlyium (10 mg/[ 026+_0'02 

kg, f~ I ' ;0 5'  

pmoles/g tissue 

0,34___0,03 0,33"+'0,03 
0,30-+0,04 0,33-+0,04 

>0,25 >0,5 
0,32_+ 0,040,37+_ 0,05 

>0,5 >0,5 
0,28-+ 0,020,25-+ 

-+ 0,007 
0,33-+ 0,03 0,34_+ 0,03 

>0,25 <0,05 
0,28-+ 0,05 0,28_+0,04 
0,32+_0,03 0,37-+0,05 

>0,5 <0,02 

1,06+ 0,06 
0,95-+ 0,04 

>0,25 
1,09-+ 0,09 

>0,5 
0,77_+ 0,03 

0,87+ 0,06 

>0,I 
0,86-+ 0,08 
0,95_+ 0,06 

>0,25 

Total~on- 
tent otcate. Inorganic 

phosphorus cholamines (in pg nqra- 
(in mg ~ 5renalin/g 

wet ~eiglit 
of t i s s u e  �9 

17,32-+0,8 
16,45__+1,3 

>0,5 
15,48-+0,8 

>0,I 
22,18_+1,28 

23,96-+ 1,45 

>0,25 
17,85-+0,6 
19,37-+ 1,24 

>0,25 

0,85+_0,14 
0,35+_ 0,08 

<0,01 
0,59+ O, 11 

>0,25 

0,95+_ 0,18 

>0,5 

Legend. P calculated re la t ive  to the control .  

once or  repeatedly,  did not change the catecholamine content. Repeated injections of these prepara t ions  
were accompanied by elevation of the AMP level without any significant changes in the concentrat ions of the 
other  adenine nucleotides or  of inorganic phosphorus.  

The resu l t s  of the investigation were in te rpre ted  f rom the standpoint of the concept of a functionally 
active "nucleotide-independent" and a stable "nucleotide-dependent" f ract ion of the catecholamines in  the 
adrenergic  neuron [13]. 

The fact that the ATP level showed no significant change in these exper iments  under the influence of 
the sympatholytics is fur ther  confirmation of the cur ren t ly  helo opinion that catecholamines  are  l iberated 
f rom the functionally active fract ion under the influence of octadine [7-9]. Correspondingly bre tyl ium,  
which does not affect  the catechoiamine level  in the aor t ic  wall, does not change the ATP concentrat ion in 
it. 

Regard less  of i ts effect  on the catecholamine level ,  the repeated injection of octadine and bre tyl ium,  
resul t ing  in chronic pharmacological  desympathizat ion,  leads to an increase  in the AMP content. This ef -  
fect,  in turn, could be one mechanism of the pharmacomechanica l  re laxat ion of the smooth muscle o f  the 
blood vessel  wall [16]. 
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