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Expe r imen t s  on d e c e r e b r a t e  cats  r evea l ed  an inhibi tory ef fec t  of y -aminobu ty r i c  acid (GABA; 
100-200 ~ g / k g )  and i ts  phenyl der iva t ive ,  phenyl-GABA (20 m g / k g ) ,  on d e p r e s s o r  r e s p o n s e s  
of the sy s t em i c  a r t e r i a l  p r e s s u r e  and on inhibition of spontaneous e l ec t r i ca l  act ivi ty  in the 
rena l  ne rve  a r i s ing  in r e s p o n s e  to exci tat ion of the caro t id  sinus m e c h a n o r e c e p t o r s  and af -  
fe ren t  f ibe r s  on the sinus and d e p r e s s o r  n e r v e s  c a r ry ing  impu l ses  f rom m e c h a n o r e c e p t o r s .  
P r e s s o r  r e s p o n s e s  of  the s y s t em i c  a r t e r i a l  p r e s s u r e  and e lec t r i ca l  act ivi ty  evoked in the 
renal  nerve  by s t imulat ion of the ca ro t id  sinus c h e m o r e c e p t o r s  were  intensif ied af ter  ad-  
min i s t r a t ion  of the s ame  doses  of GABA and phenyl-GABA. The r e su l t s  a re  i n t e rp re t ed  
f r o m  the standpoint  of the depr iming  action of GABA and its  phenyl der iva t ive  on the p a r a -  
median r e t i cu l a r  nuclei of the medul la .  
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Data  on the ef fec t  of 7 -aminobu ty r i c  acid (GABA) and subs tances  s imi l a r  to i t  in s t ruc tu re  on the in-  
t r ins ic  r e f l exes  of the ca rd iovascu la r  s y s t e m  f r o m  c h e m o -  and m e c h a n o r e c e p t o r s  of the a o r t i c - c a r o t i d  
zone a r e  few in num ber  and con t rad ic to ry  in nature  [2, 4, 5]. Recent  work  has  shown that  r e f l exes  f r o m  
the chemo-  and m e c h a n o r e c e p t o r s  of this buffer  zone differ  in the i r  cen t ra l  organizat ion [11, 12]. 

The a im  of this invest igat ion was to study the action of GABA and its  der iva t ive  f l -pheny l -y -amino -  
butyric acid (phenyl-GABA) on the bulbar link of r e f l exes  f rom chemo-  and m e c h a n o r e c e p t o r s  of the ao r t i c -  
ca ro t id  zone. 

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

Expe r imen t s  we re  c a r r i e d  out on 32 d e c e r e b r a t e  cats  (listhenon; u r e t h a n e - c h l o r a l o s e  anesthesia)  
weighing 2-3.5 kg. Mechanorecep to r s  of the ca ro t id  sinus were  s t imula ted  by s t re tch ing  the i so la ted  sinus 
with w a r m  physiological  sal ine injected to a p r e s s u r e  of 200 m m  Pig. Carot id  c h e m o r e c e p t o r s  were  s t i m -  
ulated with cyt is ine  (50 ~g  in 0.2 ml  physiological  saline),  injected into the r ight  i so la ted  sinus through the 
supe r io r  thyroid  a r t e r y .  Afferen ts  of the aor t i c  d e p r e s s o r  and sinus ne rves  w e r e  s t imula ted  e lec t r i ca l ly .  
D i rec t  e l ec t r i c a l  act ivat ion (60 Hz, 0.1 m s e c ,  150 /~A) of the nucleus of the t r ac tus  so l i t a r ius  was applied 
through insula ted  constantan m i c r o e l e c t r o d e s  (30 ~). GABA (5 ~I  of a 0.05 M solution) was injected di-  
r e c t l y  into the region of the nucleus through a chemica l  e lec t rode  fixed to the mic roe l ec t rode .  The double-  
ba r r e l ed  e lec t rode  was i n se r t ed  into the nucleus of the t r ac tus  so l i t a r ius  in accordance  with the coordina tes  
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Fig,  1. Effect  of GABA and phenyl-GABA on change in e l ec t r i ca l  
ac t iv i ty  of rena l  nerve  in r e sponse  to mechanica l ,  chemical ,  and 
e lec t r i ca l  s t imulat ion of ca ro t id  sinus. A) Inhibition of spontaneous 
e l ec t r i ca l  act ivi ty  in rena l  nerve  in r e sponse  to r a i s ing  p r e s s u r e  in 
ca ro t id  sinus (200 ram Hg) before (1) and 15 rain a f t e r  injection of 
GABA in a dose of 200 m g / k g  (2). B) Change in act ivi ty  in rena l  
ne rve  in r e sponse  to chemical  s t imulat ion of i so la ted  caro t id  sinus 
(50 # g  cytisine) before (1) and 20 rain a f te r  injection of GABA in a 
dose  of 200 m g / k g  (2). C) Appearance  of h igh-ampl i tude d ischarge  
in rena l  ne rve  during s t imulat ion of h igh- threshold  a f fe ren ts  of s i -  
nus ne rve  before  (1) and 20 rain a f te r  injection of phenyl-GABA in 
dose of 20 m g / k g  (2). Calibration: t ime 20 r e s e t ,  ampli tude 50~V. 
M a r k e r  of s t imulat ion appl ies  both to ini t ial  r e sponse  and to r e -  
sponse a f t e r  injection of compound. 

of Cri l l  and R e i s '  a t las  [9]. After  the expe r imen t s  the location of the e lec t rode  was ver i f ied .  The sys temic  
a r t e r i a l  p r e s s u r e  (BP), the ECG (lead II), and the e l ec t r i ca l  act iv i ty  in the lef t  renal  ne rve  were  recorded .  

GABA (100-200 m g / k g )  and phenyl-GABA (20 m g / k g )  were  injected in t ravenously .  In some e x p e r i -  
ments  solutions of GABA or  phenyl-GABA were  injected into the fourth ven t r ic le  and into the v e r t e b r a l  
canal through polyethylene cannulas.  

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

The d e p r e s s o r  vascu la r  r e sponse  to e l ec t r i ca l  s t imulat ion of the sinus and d e p r e s s o r  ne rves  was 
cons iderably  (on the ave rage  by 66.5%) reduced  10-20 rain af ter  in t ravenous injection of GABA and phenyl-  
GABA. The d e p r e s s o r  r e sponse  of the BP  to s t imulat ion of the ca ro t id  sinus m e c h a n o r e c e p t o r s  was de -  
p r e s s e d  on the ave rage  by 63.6% af te r  injection of the s a m e  doses  of  GABA and phenyl-GABA. 
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Fig. 2. Effect of GABA on response  
of BP to e lec t r ica l  stimulation of 
nucleus of t rac tus  sol i tar ius:  1) be-  
fore injection of GABA; 2) 10 rain 
after  mieroinject ion of 5 #1 0.05 M 
GABA solution into nucleus of 
t rac tus  soli tarius;  3) 30 rain af ter  
intravenous injection of GABA in 
dose of 200 m g / k g .  

During e lec t r ica l  stimulation of the sinus and depresso r  
nerves  and also during distension of the isolated carot id  sinus 
spontaneous activity in the renal  nerve disappeared,  indicating 
the inhibitory charac te r  of the afferent  stimuli.  Inhibition of 
tonic activi ty in the renal  nerve in response  to e lec t r ica l  s t im-  
ulation of the sinus and depresso r  nerves  or to elevation of the 
p r e s s u r e  in the carot id sinus was abolished 10-15 rain after the 
injection of GABA or phenyl-GABA (Fig. 1A). 

After injection of 15 mg GABA or phenyl-GABA (in 0.1 ml 
physiological  saline) into the ver tebra l  canal in the region of the 
thoracic  segments  of the cord  no decrease  in the depressor  r e -  
sponses of BP and no inhibition of spontaneous activity in the 
renal  nerve  as the resu l t  of stimulation of the sinus and de-  
p r e s s o r  nerves  were observed.  However, injection of 3-5 mg 
GABA or phenyl-GABA into the fourth ventricle at  once abolished 
these responses .  It  thus follows that the point of application of 
the action of GABA and phenyl-GABA on the central  links of the 
vascular  ref lexes from the ao r t i c - ca ro t id  zone is in the s t ruc -  
tures  of the rhombencephalon. 

A p r e s s e r  response of BP was observed to injection of cytisine direct ly  into the isolated carot id s i -  
nus in these experiments .  Meanwhile, record ing  from the renal  nerve showed volleys of high-frequency 
d ischarges  of high amplitade. GABA and phenyl-GABA potentiated the p r e s s e r  responses  of BP and in- 
c r ea sed  the frequency and amplitude of the d ischarges  ar is ing in the renal  nerve (Fig. 1B) as a resu l t  of 
excitation of the caro t id  sinus chemorecep tors .  

In some exper iments  GABA or phenyl-GABA reve r sed  the depresso r  response of BP to activation of 
the sinus nerve into p r e s s e r ,  the amplitude of which gradually increased  to reach a maximum 30-40 rain 
af ter  injection of the compounds. Sometimes disappearance of e lec t r ica l  activity in the renal  nerve in r e -  
sponse to maximal  e lec t r ica l  stimulation of the sinus nerve was preceded by a volley of high-amplitude 
evoked d ischarges ,  attributable in their  origin to excitation of nonmedullated C-afferent  f ibers car ry ing  
impulses f rom chemorecep to r s  [10]. In these cases ,  instead of disappearance of spontaneous activity in 
the renal nerve,  an increase  in amplitude of the discharges  recorded  f rom it was observed after  injection 
of GABA (Fig. 1C). 

The principal re lay  point for p r ima ry  afferents of the ao r t i c -ca ro t id  zone is considered to be the 
nucleus of the t raetus  sol i tar ius  and adjacent bulbar s t ruc tures  at the level of the obex [1, 3, 6, 9, 14], a 
location descr ibed as the " intermediate"  zone [8]. 

In these exper iments  subthreshold direct  e lect r ical  stimulation of the nucleus of the t ractus  sol i-  
tar ius  evoked a p r e s s e r - d e p r e s s o r  response of BP (Fig. 2 : 1). The appearance of p r e s s e r  and depressor  
components of the BP response  to e lec t r ica l  stimulation of the nucleus of the t ractus  sol i tar ius can prob-  
ably be attributed to the fact  that p r ima ry  afferents  ca r ry ing  information from mechano-  and chemorecep-  
tors  are  directed into this region of the medulla. Secondary sensory  neurons of both modali t ies also are  
located there [11]. 

Stimulation of carot id  sinus chemorecep to r s  gave a p r e s s e r  effect, later masked by a depressor  
effect. 

After microinject ion of the GABA solution through the chemical  electrode direct ly  into the region of 
the nucleus sol i tar ius st imulated e lectr ical ly ,  the ensuing depressor  response of BP remained unchanged 
(Fig. 2 : 2 ) .  If, however,  GABA was injected intravenously the depressor  component of the p r e s s e r - d e -  
p r e s s e r  response  of BP to e lect r ical  stimulation of the nucleus of the traetus sol i tar ius disappeared,  
whereas the p r e s s e r  component of the vascular  response was more  than doubled (Fig. 2 : 3). This indi- 
cates  that neurons of the  "intermediate zone" of the medulla are  net the region of action of GABA and 
phenyl-GABA on ref lexes f rom chemo-  and mechanorecep tors  of the ao r t i c -ca ro t id  zone. Disappearance 
of the depresso r  ref lexes f rom the mechanorecep tors  observed after  injection of GABA and phenyl-GABA, 
it will be noted, was accompanied by facilitation of ref lexes f rom the chemoreceptors .  This action of 
GABA and phenyl-GABA on ref lexes f rom the ao r t i c -ca ro t id  zone resembles  the effect of destruction of 
the paramedian re t icu lar  nuclei. As a resul t  of destruct ion of the medul lary  paramedian nuclei the de-  
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p re s so r  vascular  response to stimulation of mechanorecep tor  myelinated afferent  f ibers  is abolished and 
the p r e s s o r  response  to excitation of the carot id  sinus chemorecep to r s  is faci l i tated [11]. 

The ac t ion  of GABA and its phenyl der ivat ive on the central  links of the intr insic  vascular  re f lexes  
f rom the mechano-  and chemorecep to r s  of the ao r t i c - ca ro t id  zone is thus evidently aimed at neurons of 
the paramedian nuclei. The dec rease  in thei r  excitabil i ty may  be due to hyperpolar izat ion of the neuron 
membrane  by GABA [7, 13] or phenyl-GABA. This leads to inhibition of the dep res so r  response  to exci ta-  
tion of the myelinated mechanoreceptor  afferent  f ibers  of the sinus and dep re s so r  nerves .  Facil i tat ion of 
vascular  responses  to excitation of the carot id  sinus chemorecep tors  can be explained by the presence  of 
r ec ip roca l  re la t ions  between the depres so r  and p r e s so r  re f lexes  f rom the carot id  sinus zone [11]. 
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