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Stimulat ion of medu l l a ry  s t r u c t u r e s  under  chronic  and acute exper imen ta l  condit ions evokes 
complex  r e s p o n s e s  including c a r d i o v a s c u l a r ,  r e s p i r a t o r y ,  and motor  components .  In un- 
anes the t ized  dogs the a r t e r i a l  p r e s s u r e  was i n c r e a s e d  in r e sponse  to s t imula t ion  of al l  
s t r u c t u r e s  tes ted .  Inject ion of hexobarb i t a l  in s e v e r a l  ca se s  conver ted  p r e s s o r  r e sponses  
into d e p r e s s o r .  A d e c r e a s e  in the f requency of s t imula t ion  f rom 100 to 10 and 2 p u l s e s / s e c  
was accompanied  by d i s appea rance  o r  a m a r k e d  diminut ion of the r e s pons e s .  

Most informat ion on the functional  organiza t ion  of the va somoto r  center  has been obtained in anes the -  
t ized  or  d e c e r e b r a t e  an ima l s .  However,  some inves t igat ions  [1-3, 6-8, 10-12] have conclus ive ly  demon-  
s t r a t e d  that the c h a r a c t e r  and magni tude of the vasomoto r  r e f l exes  and the  action of d i r ec t  s t imula t ion  of 
pon to -medu l l a ry  s t r u c t u r e s  on the c a r d i o v a s c u l a r  and somat ic  s y s t e m s  a r e  dependent on ane thes ia  and 
d e c e r e b r a t i o n .  The w r i t e r  has p rev ious ly  shown [4] that during e l e c t r i c a l  s t imula t ion  of medu l l a ry  s t r u c -  
t u r e s  under  chronic  expe r imen ta l  condit ions e levat ion of the a r t e r i a l  p r e s s u r e  and holding of the b rea th  in 
insp i ra t ion  a r e  most  f requent ly  obse rved .  

In this  inves t iga t ion  the effects  of s t imula t ion  of bu lba r  s t r uc t u r e s  on the c a r d i o v a s c u l a r ,  r e s p i r a t o r y ,  
and moto r  s y s t e m s  were  compared  under  chronic  and acute exper imen ta l  condit ions.  

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

E lec t rodes  were  implanted  in m e d u l l a r y  s t r uc t u r e s  of dogs weighing 8-12 kg. Af te r  the dogs had r e -  
covered,  a second opera t ion  was pe r fo rmed ,  dur ing which a polyethylene ca the t e r  f i l led with hepar in  in a 
di lut ion of 1 : 3 and c losed with a s topper  was i n se r t ed  into the cen t ra l  end of the caro t id  a r t e r y .  The f r ee  
end of the ca the t e r  was brought out through an incis ion in the skin in the do r sa l  region.  The exper imen t s  
began next day. During the expe r imen t s  the dogs were  kept in a spec ia l  f r a m e  [13]. Medul la ry  s t r u c t u r e s  
were  s t imula ted  with square  pu lses  with f requenc ies  of 2, 10, and 100 p u l s e s / s e c ,  durat ion 1 msee .  The in-  
t ens i ty  and durat ion of s t imula t ion  depended on the a n i m a l ' s  behavior .  The a r t e r i a l  p r e s s u r e  was m e a s u r e d  
by a "Barova r"  e l e c t r o m a n o m e t e r ,  and r e s p i r a t i o n  was r e c o r d e d  by means  of a pneumat ic  capsule ,  f ixed 
to the chest  wall ,  and a pho toe lec t r i c  s e n s o r  e lement .  Recordings  were  made on a ' C a r d i o v a r "  ink--writing 
ins t rument .  Motor  r e sponses  were  a s s e s s e d  v i sua l ly .  Af ter  the end of the chronic exper iment ,  an acute 
exper imen t  was p e r f o r m e d  under  hexobarb i t a l  anes thes ia  (50 mg/kg) ,  and when it was ended, the dog 's  
medul la  was removed  along with the e l ec t rode  and fixed in 10% fo rmal in  solution.  The sec t ions  were  iden-  
t i f ied with the aid of the a t las  of Lim et al .  [9]. Al toge ther  50 exper imen t s  were  p e r f o r m e d  on 12 dogs.  

EXPERIMENTAL RESULTS 

Stimulat ion of a l l  t e s t  s t r u c t u r e s  of the medul la  under  chronic  and acute expe r imen ta l  condit ions was 
accompanied  by the appea rance  of complex r e sponses  including c a r d i ova s c u l a r ,  r e s p i r a t o r y ,  and motor  corn- 
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T A B L E  1. 
M o t o r  S y s t e m s  

i C o o r d i n a t e s  
S t r u c t u r e s  ( f rom a t l a s  

of L i ra  et  a l .  

[91) 

Ac t ion  of E l e c t r i c a l  S t imu la t i on  of M e d u l l a r y  S t r u c t u r e s  on C a r d i o v a s c u l a r ,  R e s p i r a t o r y ,  and 

G i g a n t o c e l l u l a r  C6;3;4 + 
nuc l eus  of 
r e t i c u l a r  C6 ;4; 5 + 
f o r m a t i o n  

Chronic experiment Acute experiment 

m o t o r  m o t o r  
AP P R AP P R 

response response 

T I C r i e s  + B I Opens  
mou th  

T I Holds  out paw,  + T I H o l d s  out  p a w  
c r i e s  opens  

mouth  
C7;4;9 + B I Holds  out paw,  - B I Ho lds  out 

b e c o m e s  a b -  paw 
s o l u t e l y  s t i l l  

C7;1 ,5 ,4  + T I G e n e r a l  r e s t -  - B I Opens  
l e s s n e s s  mou th  

P a r v o c e l l u l a r  C7;5;4 + B I T u r n s  head  to 
nuc l eus  of the  lef t  
r e t i c u l a r  C8;2;2 + B Q Opens  mouth ,  
f o r m a t i o n  c r i e s  

+ B I T u r n s  head  to  
the  lef t  

+ O I Holds  out paw 
o p e n s  
m o u t h  

+ O I Opens  mouth ,  
t u r n s  head  
to  the  lef t  

C8;2,2;5  + T I Opens  mouth ,  
t u r n s  head  to  
the  lef t  

N e a r  nuc l eus  C10;4;2 + T I C r i e s  - B E T u r n s  head  to 
of t r a c t u s  the  le f t  
s o l i t a r i u s  

Cauda l  pon t ine  C3;2;2 + T I I n c l i n e s  head  - I I T u r n s  head  to 
nuc l eus  of f o r w a r d  the  lef t  
r e t i c u l a r  
f o r m a t i o n  

C10;4;5 ,4  + T I C r i e s  + T I Opens  
mouth  

V e n t r a l  nuc l eus  
of r e t i c u l a r  
f o r m a t i o n  

I n f e r i o r  v e s t i -  C7;5;2 + O Q T u r n s  head  to  + I I T u r n s  h e a d  to 
b u l a r  nuc l eus  the  left ,  the  lef t ,  

opens  mouth  opens  
mou th  

A c c e s s o r y  C9;4,5;2 C r i e s  Opens  mou th  
cunea t e  and c l o s e s  
nuc l eus  mou th  

Legend :  AP)  a r t e r i a l  p r e s s u r e ;  R) r e s p i r a t i o n ;  P) pu l s e ;  +) e l e v a t i o n  of AP;  - )  l o w e r i n g  of AP;  B) b r a d y -  
~ T )  t a c h y c a r d i a ;  O) no change  in pu l se ;  I) ho ld ing  b r e a t h  in  i n s p i r a t i o n ;  E) ho ld ing  b r e a t h  in e x p i r a -  
t ion;  Q) qu icken ing  of r e s p i r a t i o n ;  S) s lowing  of r e s p i r a t i o n .  

ponen t s .  No i s o l a t e d  changes  a f f ec t ing  the  r e s p i r a t o r y ,  c a r d i o v a s c u l a r ,  o r  m o t o r  s y s t e m s  w e r e  o b s e r v e d .  
The  c o m p l e x  c h a r a c t e r  of t h e s e  r e s p o n s e s  cannot  be  r e g a r d e d  as  a s t i m u l a t i o n  a r t e f a c t ,  due to the  s p r e a d  
of loops  of c u r r e n t  t h rough  a d j a c e n t  n e r v o u s  s t r u c t u r e s ,  b e c a u s e  a l l  c o m p o n e n t s  m e n t i o n e d  above  w e r e  a l -  
ways  r e p r e s e n t e d  even in r e s p o n s e  to e l e c t r i c a l  s t i m u l a t i o n  a t . t he  t h r e s h o l d  l e v e l .  A r e s p o n s e  of t h i s  t ype  
l i e s  a t  the  b a s i s  of the  func t iona l  o r g a n i z a t i o n  of the  r e t i c u l a r  f o r m a t i o n  of the  b r a i n  s t e m .  

In r e s p o n s e  to s t i m u l a t i o n  of b u l b a r  s t r u c t u r e s  in the  ch ron ic  e x p e r i m e n t s  the  a r t e r i a l  p r e s s u r e s  a l -  
ways  r o s e ,  whi le  r e s p i r a t i o n  as  a r u l e  s topped  in i n s p i r a t i o n .  Qu icken ing  of the  h e a r t  r a t e  was  o b s e r v e d  
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twice as often as slowing. Changes in a r t e r i a l  p r e s s u r e ,  pulse,  and resp i ra t ion  of this type were  produced 
by s t imulat ion of both media l  and la te ra l  s t ruc tu res ,  in some cases  (in r e sponse  to s t imulat ion of cer ta in  
pa r t s  of the gigantocel lu lar  nucleus,  the a c c e s s o r y  cuneate nucleus,  and neurons in the immedia te  p r o x i m -  
ity of the spinal  nucleus of the t r i gemina l  nerve) anesthet iz ing the animals  caused p r e s s o r  r e sponses  with 
t achycard ia  to change into d e p r e s s o r  r e sponses  with b radycard ia .  Different  opinions have been expressed  
in the l i t e ra tu re  regard ing  the causes  of this action of anes the t ics .  The mos t  l ikely hypothesis  ts that of 
Khayutin [51, according to whom a "demasking"  of the inhibi tory component  of physiological  r e sponses ,  which 
exis ts  also in waking animals ,  t akes  p lace  under  the influence of anes thes ia .  It mus t  be r e m e m b e r e d ,  how- 
ever ,  that in some  cases  the chronic exper imenta l  conditions do not pe rmi t  a p r e c i s e  answer  to the ques -  
tion whether  the p r e s s o r  r e sponses  a r e  the resu l t  of d i rec t  s t imulat ion of medu l l a ry  s t ruc tu re s  or  of the 
an ima l ' s  mo to r  excitation. In this case  square  pulses  of different  f requencies  and intensi t ies  were  used 
to s t imula te  the ca rd iovascu la r  bulbar  s t r uc tu r e s .  In all exper imen t s  (both chronic and acute) lowering 
the f requency of s t imula t ion  f rom 100 to 10 or  2 p u l s e s / s e c  was accompanied  by d i sappearance  or cons id-  
e rab le  diminution of the response .  
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