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The effect  of a - m e t h y i d o p a ,  c[onidine, pentobarbi ta l  sodium,  and r e s e r p i n e  on re f lex  b r a d y e a r -  
din induced by an a r t i f i c ia l  r i s e  of the sy s t emic  a r t e r i a l  p r e s s u r e  (BP) was studied in e x p e r i -  
ments  on waking ca t s .  The subs tances  used,  which have a t ranqui l iz ing act ion,  led to var ious  
changes in function of the b a r o r e c e p t o r  r e f l exes ,  the initial BP  level ,  and the card iac  f requency.  
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Most invest igat ions into the pharmaco log ica l  regula t ion  of b a r o r e e e p t o r  re f lexes  have been ca r r i ed  out 
in the fo rm of acute expe r imen t s  on anes thet ized an imals ,  so  that  it was difficult  to a s s e s s  the effect  of hypo-  
tens ive  drugs  with cen t ra l  act ion.  

Accordingly the p re sen t  invest igat ion was ca r r i ed  out in o rde r  to study the ef fec t  of var ious  neurot ropic  
compounds on b a r o r e c e p t o r  r e f l exes  in waking an ima l s .  

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

Exper imen t s  (51) were  c a r r i e d  out on 24 cats  able to move  f ree ly  in the expe r imen ta l  c h a m b e r .  Under 
s t e r i l e  condit ions,  6-7 days  before  the beginning of the obse rva t ions ,  ca the t e r s  were  introduced into the ao r t a  
(through the caro t id  a r t e r y )  and ex te rna l  jugular vein  of the anes thet ized a n i m a l s .  The ca the te r s  were  fixed 
to the a n i m a l ' s  head in spec ia l  devices  [1]. In the cou r se  of the expe r imen t  the s y s t e m i c  a r t e r i a l  p r e s s u r e  
(BP), the pulse in terva l  (PI) be tween two sys to l e s ,  and r e s p i r a t i o n  were  r e c o r d e d .  The ba ro re f l exes  were  
tes ted  by noting changes in the per iod of ca rd iac  cont rac t ions  during a t r ans ien t  r i se  of BP  induced by i n t r a -  
venous injection of phenylephrine in doses  of 0.03-0.04 mg /kg  [8], using methods of r e g r e s s i o n  and co r r e l a t i on  
ana lys i s .  Mean values of the r e g r e s s i o n  coeff icient  were  taken on the bas i s  of five or s ix  t e s t s  of the b a r o -  
r e f l ex .  The drugs for  tes t ing  --  pentobarbi ta l  sodium in doses  of 1-3 mg /kg ,  a - m e t h y l d o p a i n d o s e s  of 10-20  
and 40-50 mg /kg ,  clonidine in doses  of 0.001-0.003 m g / k g ,  and r e s e r p i n e  in a dose  of 0.1 mg /kg  --  were  in-  
iected in t ravenous ly .  

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

In waking animals  lying quietly on the f loor  of the expe r imen ta l  chamber  BP  was 65-85 m m  Hg, the 
mean  period of the ca rd iac  cont rac t ions  was 350-550 m s e c ,  and the r e g r e s s i o n  coeff icient  was 4.2-12.8 r e s e t /  
m m  Hg. These  indices r ema ined  v i r tua l ly  unchanged during observa t ions  for 2-3 months .  

The effect  of ~-methyldopa  was es t imated  1-1.5 h a f te r  injection of the drug (Table 1)o In doses  of 10- 
20 mg /kg  a - m e t h y l d o p a  caused an i nc rea se  in the r e g r e s s i o n  coeff icient  (with cor responding  s t rengthening of 
the b a r o r e c e p t o r  re f texes  [8], s l ight  b r a d y c a r d i a ,  and hypotension.  With an inc rease  in the dose of the drug 
(40-50 mg/kg) ,  bes ides  the appearance  of a seda t ive ,  t ranqui l iz ing effect ,  s t rengthening of the b a r o r e f l e x ,  
and b r a d y c a r d i a ,  an inc rease  in BP  a lso  was obse rved .  The inc rease  in s y s t e m i c  BP  was evidently due to 
the marked  pe r iphe ra l  effect  of the drug [2], After  repea ted  injectionof ~ -me thy ldopa  (in a daily dose of 20 
mg/kg  for  3 days) BP fell  by 8 + 1 m m  Hg and the per iod of the card iac  contract ions  inc reased  (by 82 • 7 
m s e c ) .  The r e g r e s s i o n  coeff icient  under these  c i r c u m s t a n c e s  was vi r tual ly  unchanged.  

After  the injection of clonidine the cats  showed a marked  t ranqui l iz ing effect  and the moto r  act ivi ty of 
the an imals  and the i r  r e sponse  to the e x p e r i m e n t e r ' s  manipulat ions were  reduced .  A dose-dependent  inc rease  
in the r e g r e s s i o n  coeff icient  was observed  and it co r r e l a t ed  with the inc rease  in b r a d y e a r d i a  and the fai l  in the 
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TABLE 1. Changes in Initial Values (in % 
of Regress ion  Coefficient (B), the Systemic 
BP,  and 1I under  the Influence of Neuro-  
t ropic  Drugs (M + m) 

Drug 

Methyldopa 

Clonidine 

Pentobarbital 
sodium 

Reserpine 0,t 

0,5 t 71+3 63___.3 
82+4 

4 5 136-~5 
I17-Y-5 

0--2(~ I 
--1,5 128--I-6 

10--5{3 151_--+8 
0,001 0,5 109-+-3 
0,003 133__.3 

BP PI 

Notq? Values before administration 

96~2 106-4-2 
122+2 113___1 
96_+1 IDT~I 
83-4-1 118~2 

104+2 98+ l 
lo5~1 88___2 
120+3 108+1 
84-T-1 I06-T-1 
89-T-1 107-T-1 

of drugs taken as 100%, 

initial sys temic  Bt  >, changes in BP occur red  in two phases:  a t rans ient  r i s e  (at 3-7 min) immediate ly  af ter  
injection of the drug was followed by a long period (several  hours) of hypotension (Table 1). 

The hypotensive effect  of clonidine (catapresan) and ~-methyldopa  is known to be due ul t imately to ac t i -  
vation of the ad reno recep to r s  of the CNS [3,4, 6, 7, 9]. Potentiat ion of ba ro re f l ex  b radycard ia  af ter  admin i s t r a -  
t ion of a -me thy ldopa  and clonidine is probably at tr ibutable to activation of ~ - ad reno recep to r s  in the region of 
the nucleus of the t rac tus  so[ i tar ius  [7]. This mechanism may perhaps lie at the basis  of the hypotensive effect  
of the drugs ,  for  the hypotensive effect  of ca tap resan  disappears  af ter  des t ruc t ion  of the nucleus of the t rac tus  
sol i tar ius  [5]. 

l en toba rb i t a l  sodium also had a sedative act ion.  However,  autonomic manifestat ions af te r  admin i s t r a -  
t ion of this drug were opposite to those resul t ing f rom c lon id ine .  In a dose of 1 mg/kg,  pentobarbital  caused 
vir tual ly  no change in the initial ]3 t  and cardiac  f requency,  despite a fall  in the r e g r e s s i o n  coeff icient .  After  
adminis t ra t ion  of the l a rge r  dose of pentobarbi tal  (3 mg/kg) an even g r e a t e r  d ec r ea se  in ba ro re f l ex  b rady -  
card ia  was accompanied by elevat ion of the sys temic  BP  and an increase  in the hea r t  ra te  (Table 1). 

The effect  of r e se rp ine  on b a r o r e c e p t o r  re f lexes  was investigated in each exper imen t  for  24 h (1, 4-5,  
and 24 h af te r  injection of the drug).  Distinct  co r r e l a t ion  was found between the r e g r e s s i o n  coefficient  and ]3 t  
during the f i r s t  hours a f te r  adminis t ra t ion  of the drug.  The behavior  of the animals  1 h a f te r  injection of r e s -  
erpine was outwardly unchanged, but a dec r ea se  in the r e g r e s s i o n  coefficient  was accompanied by ra is ing of 
the ]3 t  by 15 + 2 mm Hg. Marked inhibition of the animals was observed af te r  4-5 h: The ca t s l ay  on the f loor  
of the exper imenta l  chamber ,  the i r  muscles  re laxed ,  and the i r  responses  to the e x p e r i m e n t e r ' s  actions were  
sharply  reduced .  Meanwhile the r e g r e s s i o n  Coefficient was increased  and ]3P was lowered by 12 �9 1 mm Hg. 
1 t ac t i ca l ly  no sedative effect  of r e s e rp ine  was observed 24 h af te r  its injection, but the b a r o r e c e p t o r  ref lex  
remained  increased  while the hypotension was reduced (Table 1). 

The drugs tes ted ,  which had a t ranqui l iz ing action,  thus caused dif ferent  changes in the function of the 
b a r o r e c e p t o r  r e f l exes ,  the initial ]31, and the hea r t  r a t e .  It can be concluded f rom these  resu l t s  that the 
principal  ro le  in the hypotensive action of drugs with a cent ra l  adrenoposi t ive effect  (clonidine, a-methyldopa)  
and of d rugs  in ter fer ing  with monoamine metabol i sm in the bra in  (reserpine)  is played by the d i r ec t  effect  of 
the compounds on the mechanisms  regulat ing the activity of vasomotor  neurons .  
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