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The effect of microinject ion of acetylcholine (AC) into the nucleus of the t ractus  sol i tar ius ,  
the nucleus euneatus, and nucleus ambiguus of anesthetized cats on card iovascular  activi ty 
was investigated. Marked depressor  responses  were observed to st imulation of the n. 
cuneatus and n. ambiguuso These responses  were abolished by vagotomy or by a t ropin iza-  
tion of the animal.  Injection of AC into the nucleus of the traetus sol i tar ius was not a c -  
companied by the development of such distinct or  regular  hem.dynamic  responses .  In 
vagotomized or atropinized cats a p r e s s o r  response  developed af ter  injection of AC into 
the nucleus of the t ractus  sol i tar ius .  

Modern views on the functional organization of the bulbar vasomotor  center  are  based on invest iga-  
tions ca r r i ed  out mainly by methods of local destruction, division, and electr ical  stimulation [3, 4, 7]. The 
interpretat ion of the resul ts  obtained by these methods requires  caution because of the presence  of ana tomi-  
cal and functional connections in the brain stem between nervous s t ruc tures  controll ing the functions of the 
circulation, respirat ion,  and somatic activity [4, 7]0 

The sensit ivity of many neurons of the brain stem to acetylcholine (AC) is high, and in par t icu lar  it 
has a marked effect on card iovascu la r  neurons [2, 6, 11, 12]o 

Since information on the functional proper t ies  of several  bulbar s t ructures ,  especial ly those in which 
impulses are  presumed to re lay  from the s ino-aor t ic  reflexogenic zone (the nucleus of the t rac tus  soli tarius,  
nucleus cuneatus, and nucleus ambiguus), is totally inadequate, an attempt was made to add to it by studying 
the charac te r  of the hem.dynamic  changes a r i s ing  during stimulation of these s t ruc tures  by AC. 

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

Experiments  were ca r r i ed  out on cats anesthetized with chloralese (50 mg/kg) and pent .barbi ta l  (10 
mg/kg),  injected intraperitoneallyo The an imal ' s  head was fixed in a type St~ Zh-2 s tereotaxic  apparatus at 
an angle of 45 r to the horizontal .  The position of the s t ruc tures  to be tested in space was determined by 
counting from the obex. To inject AC into the medullary s t ruc tures  a syringe with m i c r o m e t e r  at tachment 
to the plunger was used, and 0o5-1o0 ~g acetylcholine chloride was injected into each point. The same volume 
of 0.9% sodium chloride solution was injected into the same points for control purposes~ 

The sys temic  a r te r ia l  p re s su re  was recorded  in the femoral  a r t e ry  by means of a cannula connected 
to an electr ical  manomete r .  The minute blood volume was determined by the thermodilution method in the 
modification developed in the Department of Physiology of the Circulation, A. A o Bog . re . l e t s  Institute of 
Physiology, Academy of Sciences of the Ukrainian SSR, and the pulse rate was counted f rom the fluctuations 
in pulse p r e s su re .  I n  some experiments  bilateral  vagotomy or atropinization of the animal (0.5 m g / k g  a t ro -  
pine intravenously) was per formed.  The localization of the needle of the micro in jec tor  was ver i f ied in each 
experiment by histological examinat ion of brain sections.  
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E X P E R I M E N T A L  R E S U L T S  

When AC was injected into the no cuneatus,  n. ambiguus ,  and n~ t rac t i  so l i tar i i ,  hemodynamic  r e -  
sponses  of va r i ed  s eve r i t y  developed, in ag reemen t  with r e su l t s  showing the i r r e g u l a r  dis t r ibut ion of neu-  
rons  sensi t ive to AC in the medul la  [11]~ The s t ronges t  r e sponses  developed to injection of AC into n. 
cuneatus and n. ambiguus (Table 1)~ 

A dec rease  in the minute and sys to l ic  blood volumes  during st imulat ion of these s t ruc tu r e s  was c o m -  
bined in mos t  expe r imen t s  with a dec rea se  in the hear t  r a t e .  

The d e p r e s s o r  r e sponses  developing a f t e r  injection of AC into n. cuneatus and n~ ambiguus were  
blocked by b i la te ra l  vagotomy or  by a t ropinizat ion of the animal ,  blocking m u s c a r i n e - l i k e  chol inergic  p e r i -  
phera l  s y s t e m s .  P r e s u m a b l y  the developing hemodynamic  r e sponses  were  linked to a ce r ta in  extent with 
act ivat ion of s t r uc tu r e s  belonging to the pa r a sympa the t i c  division of the autonomic nervous  s y s t e m .  

Injection of AC into n~ t r ac t i  so l i t a r i i  was not accompanied  by any m a r k e d  hemodynamic  reac t ions  
(Table 1) even though this nucleus is r e g a r d e d  as the pr incipal  region of ent ry  of a f fe ren t  impulses  f rom the 
main  ref lexogenic  zones of the ca rd iovascu l a r  s y s t e m  into the medulla  [9]. This  may  be due to the v e r y  
smal l  number  of ace ty lcho l ine -sens i t ive  neurons  in n. t r ac t i  so l i ta r i i  [14]~ A p r e s s o r  r e sponse  developed 
in the vagotomized  or a t ropin ized  an imals  a f t e r  injection of AC into n~ t rac t i  sol i tar i i~  

The doses  of AC used in these  expe r imen t s  were  smal l ,  so that its penet ra t ion  into the sy s t emic  c i r -  
culation was unlikely to have occu r r ed  in p r ac t i ce .  Fo r  this r ea son  the w r i t e r s  cons ider  that the hemody-  
namic  r e sponses  which developed were  mainly  a t t r ibutable  to the action of AC on medu l l a ry  s t r u c t u r e s  con-  
ce rned  with the regulat ion of act iv i ty  of the ca rd iovascu la r  sy s t em.  
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