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Exper imen t s  on isola ted intact ,  and a lso  denervated ,  vasa  defe ren t ia  of r a t s  showed that t r i -  
cycl ic  an t idepressan t s  (me l ip ramine ,*  noverii ,~ azaphen),  in low concentra t ions  (1 �9 10-gg/ml) ,  
l ike cocaine (1 �9 10 -5 g / m l ) ,  have an aminopotent iat ing action. Denervat ion followed by blocking 
of ex t raneurona l  uptake of the amine  by deoxycor t icos te rone  (1.10 -3 g / m l )  did not change the 
posi t ion,  shape,  o r  s lope of the c o n c e n t r a t i o n - e f f e c t  cu rves  of noradrena l in  obtained in the p r e s -  
ence of nover i l  and cocaine.  I t  is postula ted that  the m e c h a n i s m  of the adrenosens i t i z ing  action 
of t r i cyc l i c  an t idepressan t s  on s m oo t h -musc l e  o rgans  is  p redominant ly  pos tsynapt ic .  

KEY WORDS: smooth musc les ;  neuronal  and ex t raneurona l  uptake of b ioamines;  denervation;  ant i -  
dep re s san t s .  

I m i p r a m i n e - l i k e  an t idep res san t s ,  l ike cocaine,  potent ia te  the cent ra l  and p e r i p h e r a l  e f fec ts  of n o r a d r e n a -  
lin [3, 4, 12]. However ,  the in t imate  m e c h a n i s m  of the adrenosens i t i z ing  action of the t r i cyc l i c  an t idepressan t s  
r e m a i n s  unexplained. Some worke r s  [1, 8, 13] consider  that  the aminopotent ia t ing act ion of the an t idepressan t s  
is the resu l t  of coca ine- l ike  inhibition of r e a s s imi l a t i on  of b ioamines ,  whereas  o thers  [5, 6, 14, 15] r e g a r d  this 
phenomenon as pos tsynapt ic  in na ture .  

Resul ts  obtained on the r a t  vas  deferens  s e rved  to c la r i fy  exis t ing views on the nature  of the ad renosen-  
s i t iz ing action of i m i p r a m i n e - l i k e  an t idepressan t s  on s m o o t h - m u s c l e  organs .  

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

Exper imen t s  were  ca r r i ed  out on i so la ted  intact  v a s a  deferent ia  of r a t s  and a lso  the s ame  organs  when 
denerva ted  by Sbibata ' s  method [11], kept in a bath with K r e b s '  solution (37~ ae ra t ed  with oxygen. The cumu-  
lat ive curve  method [9] was used  to study how the effects  depended on the noradrena l in  concentrat ion.  Points  
on the c o n c e n t r a t i o n - e f f e c t  curve  were  de te rmined  by averaging  the r e su l t s  of expe r imen t s  on six to eight va sa  
deferent ia .  The c o n c e n t r a t i o n - e f f e c t  curves  of noradrena l in  were  found before  and a f te r  t r e a t m e n t  of the p r e p -  
a ra t ion  for  20 rain with the an t idepressan t  in a concentrat ion of 1 - 10 -a g / m l .  

Of the t r i cyc l i c  an t idepressan t s ,  me l ip r amine ,  nover i l ,  and azaphen were  investigated; the i r  ad renosens i -  
t izing effect  was com pa red  with the cor responding  action of cocaine,  used  in a concentrat ion of 1 . 1 0 - g g / m l a n  d 

�9 I" 10  -9  g/ml.  

In the other series the experiments were carried out on isolated denervated vasa diferentia of rats fol- 
lowed by blocking extraneuronal uptake of bioamines, produced by treatment of the vasa for 30 min with a solu- 
tion of deoxycorticosterone [7, 10] in a concentration of 1.10 -5 g/ml .  

The degree of denervation was determined by a histofluorescence method and also from the absence of a 
contractile response to tryamine in a concentration of 1 �9 10 -3 g/ml.  

* I m i p r a m i n e -  T r a n s l a t o r .  
Dibenzepine h y d r o c h l o r i d e -  T r a n s l a t o r .  
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Fig. 1. Cumulative concen t ra t ion-e f fec t  curves  for  noradrenal in obtained on 
isolated rat  vasa deferentia before and after  t rea tment  with ant idepressant  or  
cocaine: 1) native preparat ions  (control); 27 native prepara t ions  af ter  p re l imi -  
nary  t reatment  with ant idepressant  or  cocaine; 37 denervated prepara t ions  
af ter  p re l iminary  t rea tment  with ant idepressant  or  cocaine; 4) denervated prep-  
arat ions with subsequent blocking of extraneuronal  uptake of amines af ter  p r e -  
l iminary t rea tment  With ant idepressant  or  cocaine. Abscissa ,  negative loga- 
r i thms of concentrations;  ordinate,  effect (in % of maximal).  

EXPERIMENTAL RESULTS 

Preliminary treatment with the antidepressant significantly affected the character of the curves of con- 
tractile effect versus noradrenalin concentration (Fig~ 1). 

The adrenosensitizing effect of cocaine (i. 10 -5 g/ml) and the imipramine-like antidepressants, used in 
a concentration of io 10 -9 g/ml, was manifested not only as a shift of the concentration-effect curve to the 
left, but also as a marked increase in the maximum of the contractions of the native vasa induced by nor- 
adrenalin. Preliminary treatment for 20 rain with the antidepressant (or cocaine) of the denervated vasa defer- 
entia had an adrenopotentiating action; the curves showing the contractile effect as a function of bioamine con- 
centration obtained in this case, moreover, did not differ significantly from the curves obtained with the native 
preparations. The logarithm of concentration versus effect of noradrenalin curves obtained in the presence of 
noveril and cocaine on denervated vasa deferentia treated with deoxycorticosterone in order to block extra- 
neuronal uptake of the amine did not differ significantly in shape, position, or slope from the curves obtained 
on denervated and native ducts. The curves obtained under similar conditions in the presence of melipramine 
and azaphen were shifted to the left along the concentration scale by a greater degree than the curves obtained 

on native or purely denervated vasa. 

The adrenopositive action of cocaine and noveril, as exhibited on the vas deferens, cannot thus be ex- 
plained by their ability to inhibit the reassimflation of bioamines by endings of adrenergic fibers and by mus- 
cle tissue. The adrenosensitizing action of these drugs is evidently effeeted at the level of the postsynaptic 
membrane, and their action may take place by the principle of allosteric sensitization [2] of the adrenergic 
receptors or at the level of "transreceptor" mechanisms. The adrenosensitizing effect of melipramine and 
azaphen is due not only to their influence at the postsynaptic level, but also to the inhibition of the tissue uptake. 
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EFFECT OF ETHYRAZOLE AND PARMIDINE ON THE DEVELOPMENT 

OF EXPERIMENTAL ATHEROSCLEROSlS IN RABBITS 

V .  E .  R y z h e n k o v ,  15o M.  T a r a r a k ,  UDC616.13-004.6-092~ 
G~ G~ K h e c h i n a s h v i l i ,  a n d  I .  V .  M o s i n a  

In rabbits receiving cholesterol with the diet for 3-4 months the accumulation of total cholesterol 
in the aorta and the degree of severity of atherosclerosis of the aorta were reduced by adminis- 
tration of ethyrazole and parmidine. These substances had no substantial effect on the blood 
cholesterol, triglyceride, and phospholipid levels of these animals. 

KEY WORDS: aor ta ;  lipids; a t h e r o s c l e r o s i s .  

Previous investigations have shown that the compound ethyrazole (bis-methylamide-l-ethylpyrazole-3,4- 
dicarboxylic acid) has a marked antiinflammatory action [4]. A similar property is found in the structurally 
closely related compound pyridinol earbamate (bis-N-methylcarbamino ester of 2,6-bis-hydroxymethylpyridine) 
[7, ii], which has been used with success for the prevention and treatment of athersclerosis and ischemic heart 
disease [8, 12]. 

Consider ing the ro le  of changes in the blood ve s se l  wall in the pa thogenes is  of a t h e r o s c l e r o s i s  [9, 12] and 
a lso  data showing the abil i ty of pyr idinol  c a r b a m a t e  to p reven t  the pene t ra t ion  of a therogenic  l ipoprote ins  into 
the a r t e r i a l  wall [12], an invest igat ion was c a r r i e d  out to compare  the effect  of e thyrazole  and pa rmid ine ,  a 
Soviet p r e p a r a t i o n  of pyr idinol  c a r b a m a t e  synthes ized  at the All-Union P h a r m a c e u t i c a l  Chemical  R e s e a r c h  
Ins t i tu te ,  on lipid m e t a b o l i s m  and exper imen ta l  a t h e r s c l e r o s i s  in rabbi t s .  

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

In expe r imen t s  with e thyrazo le ,  ma le  rabbi t s  (2.3-2.7 kg) were  given cho les te ro l  (0.3 g /kg)  and the c o m -  
pound (30 m g / k g )  with the diet for  3 months ,  and in the expe r imen t s  with pa rmid ine  the rabbi t s  r ece ived  choles -  
t e ro l  (0.25 m g / k g )  and the compounds (10 m g /kg )  for  4 months .  Animals  of the control  groups rece ived  choles-  
t e ro l  alone in the above amounts .  The blood s e r u m  levels  of total  cho les te ro l  [6], t r i g lyee r ide s  [10], phospho-  
l ipids [13], and total  l ipids [14] were  de te rmined .  The an imals  were  kil led by injection of a i r  into the au r i cu la r  
vein,  the ao r t a  was r em oved  along its  whole length, m e a s u r e d  by p l an ime t ry  [1], and i ts  total  cho les te ro l  con- 
tent  was de te rmined .  The content of cho les te ro l  and total  l ipids in the l i ve r  was de te rmined .  In the rabbi t s  
rece iv ing  cho les te ro l  alone or  cho les te ro l  with pa rmid ine  the aor ta  a lso  was inves t igated morphologica l ly ,  with 
quanti tat ive es t imat ion  of l ipids in individual plaques in different  pa r t s  of the aor ta ,  using the s te reo log ica l  
p r inc ip le  [3, 5]. The numer i ca l  r e su l t s  were  subjected to s ta t i s t i ca l  ana lys i s  [2]. 
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