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Expe r imen t s  on cats  showed that  bes ides  the p r e s s o r  effect ,  in 24% of c a s e s  serotonin  
lowered  the r ight  ven t r i cu la r  p r e s s u r e ,  while in some an imals  it evoked a combined dep re s -  
s o r - p r e s s o r  reac t ion .  These  different  types of reac t ion ,  p rev ious ly  li t t le known, r e f l ec t  
the complex m e c h a n i s m  of the i r  origin,  probably  linked chiefly with the r eac t i on  of the pul- 
m o n a r y  ve s s e l s .  

The pr inc ip les  governing the ef fec t  of sero tonin  on the c i rcu la t ion  in the lungs have been inves t iga ted  
p rev ious ly  [2-6, 8, 9, 12]. Resu l t s  have been obtained which ca s t  doubt on the ro le  of serotonin  in the 
genes is  of pu lmonary  hyper tens ion  [10]. It  is not ce r t a in  that  serotonin  evokes  only p r e s s o r  r e s p o n s e s  in 
the pu lmonary  c i rcula t ion,  for  observa t ions  of this nature  have been made usual ly  on only a few an imals .  
On the other  hand, serotonin f requent ly  evokes  dilatat ion ofthe pe r iphe ra l  ve s se l s  in ca ts  and dogs [7, 11]. 

The  object  of this invest igat ion was to study whether  p r e s s o r  r e s p o n s e s  of the pu lmonary  c i rcu la t ion  
to serotonin a r e  r egu l a r  or  frequent .  

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

The c h a r a c t e r  of the change in the pu lmonary  hemodynamics  following in t ravenous  injection of s e r o t o -  
rfin has  been studied by r eco rd ing  the p r e s s u r e  in the r igh t  ven t r ic le  of ca t s  by the method desc r ibed  by the 
w r i t e r  p rev ious ly  [1]. An advantage of this method is that  the de te rmina t ion  can be made without thoraco to-  
my.  Inser t ion  of a polyethylene ca the te r  into the pu lmonary  a r t e r y  of cats  through the jugular vein, the 
supe r io r  vena cava,  and the r ight  c h a m b e r s  of the hear t ,  in the w r i t e r ' s  exper ience ,  always t e r m i n a t e s  in 
pe r fo ra t ion  of the ven t r ic le  wall  and death of the animals .  The p r e s s u r e  in the r igh t  vent r ic le  is  known to 
r e f l e c t  c lose ly  the s tate  of the pul~nonary hemodynamics  and, at the same t ime ,  to give informat ion  on the 
cont rac t i le  power  of the musc le  of the r igh t  vent r ic le .  

The p r e s s u r e  in the caro t id  a r t e r y  and the tone of the bronchia l  muscu la tu re  were  r eco rded  syn-  
chronously .  

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

The mean  p r e s s u r e  in the r igh t  ven t r ic le  of the c a t s '  h e a r t s  was 11.6 ~- 0.47 m m  Hg. The following 
types of r e s p o n s e s  of the r i g h t - v e n t r i c u l a r  p r e s s u r e  to serotonin  were  d i scovered  in expe r imen t s  on 91 
ca t s :  p r e s s o r  in 62%, combined ( d e p r e s s o r - p r e s s o r )  in 14%, and d e p r e s s o r  in 24% of c a se s .  In e v e r y  case  
sero tonin  caused s p a s m  of the bronchi .  The seve r i ty  of the p r e s s o r  r e s p o n s e s  va r i ed  in the diffei~ent 
an ima l s  and, as a ru le ,  it was  de te rmined  by the or iginal  p r e s s u r e :  if  the or ig inal  p r e s s u r e  was low the 
inc rease  was g r e a t e r ,  and vice ve r s a .  The mean  p r e s s u r e  in the r igh t  ven t r ic le  in the case  of p r e s s o r  
r e s p o n s e s  to serotonin  r a r e l y  exceeded 40 m m  Hg. Serotonin,  injected in t ravenous ly  in doses  of 5-20 
#g /kg ,  i nc reased  the p r e s s u r e  in the r ight  vent r ic le  by 64 �9 14.6% (P < 0.001), whereas  in doses  of 25-80 
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#g /kg  it  i nc reased  the r ight -vent r icu lar  p r e s su re  by 70 * 9.4% (P < 0.001). In combined responses  as a 
ru le  an initial dep re s so r  phase was followed by a p r e s so r  phase; the second phase was frequently longer 
and more  marked .  The depth of the dep res so r  r e sponses  usually depended on the level  of the original  
p r e s s u r e :  if this was high it  was reduced  to a g r ea t e r  degree by serotonin (somet imes to zero) .  

With an increase  in the dose of serotonin the intensity of the r e sponses  of the r igh t -ven t r i cu la r  p res -  
sure  increased ,  but no l inear  re la t ionship  could be detected between the intensi ty of these responses  and 
the dose of serotonin.  

These  r e su l t s  mus t  be in te rpre ted  with grea t  caution. However,  despite the widely held view in the 
l i t e ra tu re  that serotonin r a i s e s  the p r e s s u r e  in the pulmonary vesse l s ,  the possibi l i ty of depresso r  r e -  
sponses must  also be accepted.  

T h e r e  a re  grounds for ascr ib ing  an important  ro le  to the pulmonary c i rcula t ion  in the genesis  of the 
de p r e s so r  r e sponses  to serotonin in the pulmonary vesse l s .  For  instance,  according to these observat ions 
in 65% of cases  when the r ight -vent r icu lar  p r e s s u r e  was r a i sed  the sys temic  a r t e r i a l  p r e s su re  was s imul-  
taneously lowered.  Depres so r  r e sponses  in the r ight  ventr ic le  were  accompanied in 82.4% of cases  by 
lowering of the p r e s s u r e  iti the carot id  a r t e ry .  Consequently,  the sys temic  c i rcula t ion in both fo rms  of 
r e sponse  of the r igh t -ven t r i cu la r  p r e s su re  responds  in mos t  cases  uniformly,  by the development of hypo- 
tension.  The ro le  of fluctuations in the sys temic  a r t e r i a l  p r e s s u r e  in the genesis  of the depresso r  r ight -  
ven t r i cu la r  r e sponses  for  this r ea son  is evidently unimportant .  Changes in the hea r t  r a te  following injec-  
tion of serotonin are  l ikewise of minimal  significance. The w r i t e r ' s  observat ions  showed that b radycard ia  
occurs  equally often in associa t ion with both p r e s s o r  and depres so r  responses  in the pulmonary circulat ion.  

After  fur ther  observat ions  it will be possible to analyze the mechanisms lying at the basis of the p r e s -  
sor ,  dep re s so r ,  and combined r e sponses  of the pulmonary c i rculat ion to injection of serotonin.  
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