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The action of serotonin on the isola ted r ight  a t r ium of rabbi t s  is shown to be not myotropic ,  but 
media ted  through f l -adrenergic  s t ruc tu re s .  Serotonin-sensi t ive  s t r u c t u r e s  of the rabbi t  r ight  a t r ium differ  
f rom known M-se ro ton in - sens i t i ve  s t ruc tu res  and pos se s s  high sensi t iv i ty  and select ivi ty  of action re la t ive  
to antagonists  of the T- type .  These  s t ruc tu re s  can the re fo re  be r ega rded  as  T - se ro ton in - s ens i t i ve  in 
cha rac t e r .  

According to Trendelenburg  [8], the posi t ive  inotropie effect  of serotonin on the isolated r ight  a t r ium 
of rabbi t s  is not the r e su l t  of i ts  d i r ec t  myotropic  action, but is due to l ibera t ion  of ca techolamines .  This  
effect  may be due to the act ion of serotonin on in t ramura l  nervous  s t ruc tu res .  In the modern  view, s e r o -  
tonin-sens i t ive  s t ruc tu re s  of pe r iphera l  ne rve  t i ssue  a r e  divided into two types: s t ruc tu re s  of autonomic 
ganglia (M-type) and s t ruc tu re s  belonging to the a f fe ren t  component  of the ca rd io -pu lmonary  ref lexogenic  
zone (T-type) [1, 2, 5, 6, 8, 9]. 

The object  of the p resen t  investigation was to de te rmine  to which of these  two types the s t ruc tu re s  
of the rabb i t  r ight  a t r ium belongs.  

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

The isola ted r ight  rabbi t  a t r ium was placed in oxygenated Locke ' s  solution at 30 ~ C [8]. The ampl i -  
tude of the card iac  contract ions  was r eco rded  mechanographica l ly .  To tes t  the contract i le  power  of the 
a t r ium and the specif ici ty  of action of the antagonists ,  control t e s t s  to adrenal in  and noradrenal in  were  
c a r r i e d  out at the beginning and end of each exper iment .  The drugs were  added to the nutr ient  solution 
(25 ml) in a dose of 0.1-0.5 ml of the aqueous solution: Stimulants at in te rva ls  of 20-30 rain, blocking 
agents  5 min before  addition of the s t imulants  (10 rain before  in the case  of inderal) .  The background was 
r e s t o r e d  by changing the solutions (with 5 t imes  their  volume of Locke ' s  solution). 

In cases  when the r e su l t s  were  subjected to s ta t is t ical  analys is ,  the posi t ive  inotropic effect  was ca l -  
culated as a pe rcen tage  of the max imum contract ion measu red  in m i l l i m e t e r s ,  deducting the spontaneous 
background contract ion.  The mean effective dose (EDs0) with confidence l imi t s  was de te rmined  graphical ly .  
The type to which the se ro ton in -sens i t ive  s t ruc tu res  Of the rabbi t  r ight  a t r ium belong was de te rmined  f rom 
the effects  of serotonin agonists  and antagonists ,  for  bes ides  thei r  morphological  cha rac t e r i s t i c s  (smooth-  
muscle ,  ganglionic, and r e c e p t o r - a f f e r e n t  components  of the ref lex) ,  se ro ton in -sens i t ive  s t ruc tu re s  have 
w e l l - m a r k e d  pharmaco log ica l  cha rac t e r i s t i c s ,  enabling s t ruc tu re s  of D-,  M-,  and T - types  to be  dist inguished.  

The following compounds were  used for  this purpose:  Phenyldiguanide (a serotonin synerg i s t  in its 
neuro t ropic  effect,  and not posses s ing  a myot ropic  action), phentolamine and inderal  (to es t imate  the in-  
d i rec t  action of serotonin through adrenerg ic  s t ruc tures ) ,  morphine,  tipindole [dimethylaminoethyl e s t e r  of 
1, 3, 4, 5- te t rahydroth iopyrano(4 ,  3 -~- indo le -8 -ca rboxy l i c  acid],  and six o ther  de r iva t ives  of 2, 3 -d ia lkyl -  
indole, t e t r ahydrocarbazo le ,  t e t rahydrocarbol ine ,  and te t rahydrothiopyranoindole ,  procaine ,  l ignocaine,  
t r imeca ine  (to de te rmine  whether  the s t ruc tu re s  studied belong to the M- or T- type) ,  serotonin creat inine  
sulfate,  1 -noradrenal in  b i t a r t r a t e ,  and adrenal in  hyd ro t a r t r a t e .  
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Fig~ 1. Effect of phenyldiguanide on isolated r ight  atr ium of a rabbit:  A) 
adrenalin;  S) serotonin (concentrations given in g/ml)~ 

Fig~ 2. Effect of inderal on positive inotropic effects of adrenalin and 
serotonin: A) adrenalin; S) serotonin. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The investigations showed that phenyldiguanide, like serotonin, produces a positive inotropic effect 
starting with concentrations of 1 �9 10 -6 g/ml upward~ When reactions were obtained to increasing concen- 
trations of phenyldiguanide, the effect increased up to a certain limit. A further increase in concentration 
lead to a decrease in the positive inotropic effect~ After high concentrations the atrium ceased to respond 
either to phenyldiguanide or to serotonin, but continued to respond to adrenalin (Fig. i). The crossed 
tachyphylaxis suggests that both antagonists act upon the same reactive structure, and coincidence between 
the doses of phenyldiguanide and serotonin suggests that the action of serotonin is not myotropic, but is 

evidently neurotropie. 

The ~-adrenergie blocking agent phentolamine, in a concentration of 2 �9 10 -5 g/ml, depressed the 
reaction to serotonin by 78% but did not affect the reaction to noradrenalin. Meanwhile, the fl-adrenergic 
blocking agent inderal began to show its effect in concentrations of 4- 10 -7 g/ml. In this concentration 
inderal considerably inhibited or completely abolished effects both to adrenalin and to serotin (Fig~ 2)~ 
This fact shows that the action of serotonin is mediated through fl-adrenergie structures. 

Morphine began to act on the rabbit atrium in a concentration of 1.10 -5 g/mlo In concentrations of 
4 ~ 10-5-6.10 -5 g/ml it shifted the dose-effect curves of serotonin to the right along the abscissa parallel 
to the standard curve after the effect had reached its maximum; the background was restored rapidly. How- 
ever, despite the fact that the dose-effect curve against the background of morphine was of the competitive 
type, the serotonin-sensitive structures of the rabbit atrium differ from M- structures because morphine 
blocks ganglionic effects of serotonin in concentrations of ]. 10 -9 g/ml [7]~ Moreover, no histological con- 
firmation of a sympathetic ganglionic relay has been found in the right atrium of the rabbit [4]. Tipindole, 
on the other hand, began to act in concentrations of 1 �9 10 -8-1 �9 10-Sg/ml. A complete block was obtained in 
concentrations of 4.10 -7 g/ml or more. 

The effect of tipindole on the rabbit atrium was prolonged and was not associated with an adrenolytic 
or sympatholytie action: the effects of adrenalin and noradrenalin were not inhibited by tipindole, even 
when the concentration of the latter was increased by 10-100 times. 
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The suggest ion that the s t r u c t u r e s  studied belong to the T- type  was also conf i rmed by the r e su l t s  of 
t es t s  of six indole de r iva t ives  s i m i l a r  in thei r  chemical  s t ruc tu re  to tipindole, but differing in the se lect ivi ty  
of thei r  ant iserotonin  act ivi ty on s t r u c t u r e s  of Dr,  M-, and T- types  (Table 1). The r e su l t s  given in this 
table show that  s e ro ton in - sens i t i ve  s t ruc tu r e s  of the rabbi t  a t r ium more  c losely  r e s e m b l e  s t ruc tu r e s  of the 
T- type  in the i r  sens i t iv i ty  to the blocking effects  of the tes ted  group of indoIeso Fu r the r  conf i rmat ion has 
been obtained f rom invest igat ions with anes the t ics  [3]~ According to Gilev and Pidevich [1, 2], p roca ine  has  
a depr iming  effect  on T - s t r u c t u r e s .  More powerful local anes thet ics  (lignocaine and t r imeca ine) ,  on the 
other  hand, do not inhibit chemore f l exes  [1, 2, 3]. The same  re la t ionship  was obse rved  on the rabb i ta t r iumo 

This invest igat ion thus showed that the action of serotonin is not myot ropic  but is mediated through 
f l -adrenergic  s t ruc tures~  Evidence of this was given by the exper imen t s  with phenyldiguanide, phentolamine,  
and inderalo These  r e su l t s  a re  in a g r e e m e n t  with those obtained by Trendelenburg  [8], who showed that 
LSD-25, in doses  blocking s m o o t h - m u s c l e  s t ruc tu re s ,  does not abolish the inotropic effect  of serotonin.  In 
doses  10-100 t imes  l a rge r ,  i ts  action is nonspeeif ic .  The effects  of nicotine and serotonin in r e se rp in i zed  
animals  we re  a lmos t  comple te ly  abolished. Xylocholine abol ishes  the action of serotonin and nicotine but 
does not affect  the r e sponse  to exogenous noradrena l in .  

The p r e sen t  invest igat ions also showed that se ro ton in-sens i t ive  s t ruc tu r e s  of the rabb i t  r ight  a t r ium 
differ  f rom known se ro ton in - sens i t i ve  s t ruc tu r e s  of the M-type and pos se s s  high sensi t iv i ty  and se lec t iv i ty  
of action re la t ive  to antagonists  of the T-typeo 

To study the p rob lem of what unites the studied se ro ton in - sens i t ive  s t ruc tu re s  and which of them a re  
r e spons ib le  for  product ion of the B e z o l d - J a r i s c h  effect,  fu r ther  invest igat ions a re  needed.  
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