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Stimulation of various par ts  of the cerebra l  cortex may  produce different pat terns  of change in the 
circulat ion [4, 7, 9, 15-17], and views have been expressed in the l i terature concerning localized vascular  
centers  [3], the inclusion of cor t ica l  cells  in the arc  of unconditioned c i rcu la tory  ref lexes [1], and the ab- 
sence of cor t ica l  control  of vascular  tone [2, 10, 11]. 

The authors  have attempted to study this problem by investigating the effect of a revers ib le  cold 
block of the motor  and p remotor  a reas  on the dynamics of r ecovery  of the a r te r ia l  p r e s su re  af ter  blood 
loss.  These zones are  one of the three  cor t ica l  regions influencing autonomic functions [19]. In control  
experiments  the cold block was applied to the poster ior  portions of the hemispheres ,  which are  "silent" 
so far  as vascular  effects a re  concerned [7]. 

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

Experiments  were ca r r i ed  out on 37 cats.  The motor  and premotor  cortex was subjected to a r e -  
vers ib le  bi la tera l  functional block by passing cold water (2-6 ~ ) through the frontal sinus, and the inner wall 
of which in the cat is in direct  contact with the sensor imotor  and premotor  a reas  of the cortex.  The opera-  
t ion of prepar ing the sinus and insert ing the Plexiglas plug with the afferent and efferent tubes was c a r -  
r ied  out 3-5 days before  the acute experiment.  The communication between the sinus and the nose was 
blocked with acryl ic  glue. The c r i te r ion  of the functional blocking of the appropria te  a reas  of the cor tex 
was an increase  in the threshold of the motor  react ion to stimulation of the project ion zone of the forelimb 
through epidural s i lver  e lectrodes .  The occipital regions of the cortex were cooled by means of chrominm-  
plated copper  capsules 10 and 15 ram in diameter ,  implanted above the pos ter ior  port ions of the hemi-  
spheres  [6]. The degree  of cooling was judged from the readings of graduated thermocouples  inserted 
above the surface  of the cooled and uncooled parts  of the cortex.  In the acute experiments  the vesse l s  
were  dissected under t ransient  ether anesthesia re inforced by injection of cu ra re - l ike  drugs and art if icial  
respi ra t ion.  Bleeding to the extent of 1-2.5% of the body weight was ca r r i ed  out f rom the femoral  a r te ry ,  
and reinfusion took place into the femoral  vein. The a r te r ia l  p re s su re  was recorded  with a mechanical ly  
sensi t ive pickup [5] connected to a loop oscil lograph.  Bleeding began 10 rain af ter  cold was applied to the 
cor tex.  

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

The control  experiments  showed that 10 rain af ter  the beginning of cooling of the cor tex the threshold 
of the motor  react ion was increased  3-6 t imes.  In the f i rs t  2-3 rain of cooling the increase  in threshold 
took place fas ter  than subsequently. The tempera tu re  of the appropriate portions of the cor tex  was r e -  
duced by 12-15 ~ at the 7th-8th min of cooling, and was maintained steadily at this level during 30-40 rain 
of cooling. When cooling stopped, the original threshold of the motor  react ion and the original  brain t em-  
pera ture  were res to red  after  3-5 rain. 

A pre l iminary  ser ies  of experiments on 15 cats  showed that during repeated (as many as 60) bleed- 
ings and reinfusions,  with or without hexobarbital  anesthesia,  and also after  bi lateral  denervation of the 
carot id  reflexogenic zones and bi la tera l  vagotomy, the a r te r ia l  p r e s s u r e  fell in the course  of each bleed-  
ing to the same level and re turned during each reinfusion to the original level, with a maximal  deviation of 

Labora tory  of Regulation of the Circulation, I. P. Pavlov Institute of Physiology, Academy of Sciences 
of the USSR, Leningrad (Presented by Academician V. N. Chernigovskii). Translated f rom Byulleten'  
]}ksperimental 'noi Biologii i Meditsiny, Vol. 64, No. 9, pp. 33-36, September, 1967. Original ar t ic le  sub- 
mitted Februa ry  19, 1966. 

948 



100 

A $ 

u . . . .  " . . . .  100, <§ 1 ~ . , +  I I  
�9 . " � 9  

:.+ X':'~. ~ ' .  :r 
�9 .§ :o o 

- + " ~ . . : .  

I t I I 

I 2 3 

+~.§ I +  § 

§ §  �9 §247  . .  

�9 § �9 

I I I , I ,  

Fig�9 1. Dynamics  of sys to l ic  (A) and dias tol ic  (B) p r e s s u r e ,  taken as  100%, 
and pulse r a t e  during bleeding and reinfusion.  The dots denote the r e s u l t s  
of individual m e a s u r e m e n t s  of the p r e s s u r e  with an ~intact" cor tex  and the 
co r respond ing  mean  values;  the c r o s s e s ,  the s a m e  af te r  cold blocMng of 
the an t e r io r  por t ions  of the cor tex .  The black columns in A denote the 
pulse r a t e  with an "intact"  cor tex;  the white columns,  the same  a f te r  cold 
blocking of the an t e r io r  par t  of the cor tex .  All indices a r e  e x p r e s s e d  as  
pe rcen tages  of the cor responding  init ial  values  (before bleeding)�9 1) 15 
sec  a f t e r  beginning of bleeding; 2) toward the end of bleeding; 3) 5 rain 
a f t e r  end of bleeding; 4) a f t e r  re infusion of blood. 

�9 10-12%�9 This meant  that  the bleeding and reinfusion could be  repea ted  over  and over  again in t:he e x p e r i -  
men t s  with functional blocking of the cor tex ,  for  the repet i t ion of the bleeding, provided that  the whole of 
the  r emoved  blood was re infused,  was not re f lec ted  in the values  of the blood p r e s s u r e .  

Cooling of the an t e r i o r  por t ions  of the cor tex  led in 10 of the 12 exper imen t s  to a m o r e  rapid r e -  
covery  of the a r t e r i a l  p r e s s u r e  a f t e r  bleeding to the extent of 1-1.5% of the body weight�9 As the f igure 
shows, when the an t e r i o r  par t  of the co r t ex  was blocked, the mean  values of the sys to l ic  and dias tol ic  
p r e s s u r e s  15 sec a f t e r  the beginning of bleeding and nea r  i ts  end were  3-7% higher than be fo re  the act ion 
of cold. The c l e a r e s t  (and s ta t i s t i ca l ly  significant) d i f fe rences  were  observed  in the 5-rain in terva l  b e -  
tween the end of bleeding and the beginning of reinfusion.  During this  t ime the sys to l ic  p r e s s u r e  of the 
an imals  vAth an "intact"  co r t ex  hard ly  inc reased ,  while the diastol ic  p r e s s u r e  continued to fal l , fal l ing 
f rom 57.4 to 54.8% of i ts  or iginal  value be fo re  bleeding�9 Against  the background of the cold block of the 
an te r io r  pa r t  of the cor tex ,  the sys to l ic  p r e s s u r e  of these  s a m e  an imals  rose  f rom 59.6 to 70% and the 
diastol ic  p r e s s u r e  f rom 60.5 to 69.1%. The d i f fe rence  between the magnitude of the spontaneous r i s e  of 
a r t e r i a l  p r e s s u r e  with or  without the cold block of the cor tex  in the 5-rain in terval  between the end of 
bleeding and the beginning of re infusion averaged  13�9 • 3.42% of i ts  initial level for  the systol ic  p r e s s u r e  
and 14.1 • 3.28% for  the diastol ic  (analysis  of the cor responding  data  by means  of the t - t e s t ;  P < 0.002). 
The pulse p r e s s u r e  r e c o v e r e d  by  11.8% of i ts  initial  value in the s a m e  t ime  in te rva l  a f te r  the cold block of 
the an te r io r  port ion of the cor tex ,  but by only 2.1% without the block.  

Bleedings repeated  30 rain a f t e r  the cessa t ion  of cooling followed the s ame  cour se  as the bleedings  
before  cooling, hardly any spontaneous r e c o v e r y  of the a r t e r i a l  p r e s s u r e  took place.  

A c l e a r e r  r e c o v e r y  of the a r t e r i a l  p r e s s u r e  following blocking of the an te r io r  por t ion of the cor tex  
was assoc ia ted  with the absence  of t achycard ia ,  such a c h a r a c t e r i s t i c  fea ture  of the usual  r eac t ion  of the 
ca rd iovascu l a r  s y s t e m  to bleeding, and even with a tendency toward b radycard ia �9  Reinfusion, leading in 
no rma l  conditions to a slowing of the hea r t  ra te ,  was accompanied  by a m o r e  marked  b r a d y c a r d i a  when the 
mo to r  and p r e m o t o r  a r e a s  were  blocked (see figure).  

If the a r t e r i a l  p r e s s u r e  was below 80-90 ram,  blocking of the an te r io r  port ion of the cor tex  did not 
give r i s e  to a spontaneous i nc r ea s e  of p r e s s u r e ,  but only a dist inct  b radycard ia .  Spontaneous r e c o v e r y  of 
the a r t e r i a l  p r e s s u r e  a f t e r  bleeding was absent  a lso  against  the background of cold blocking of the occipi tal  
reg ions  of the h e m i s p h e r e s ,  although it was accompanied  by m a r k e d  b radyca rd ia .  
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The r e su l t s  of these  exper imen t s  may  be in te rp re ted  fo rmal ly  as the resu l t  of l iberat ion of the lower 
c en t e r s  of sympathe t ic  va somoto r  innervat ion f rom the inhibitory influence of the frontal  por t ions  of the 
cor tex  [4, 14, 18]. However,  the absence  of t aehycard ia  and, converse ly ,  the tendency for  the hear t  r a t e  to 
slow during bleedings against  the background of blocking of the an te r io r  por t ions  of the co r t ex  do not p e r -  
mi t  the r e su l t s  to be  at t r ibuted to an i nc rea se  in the act ivi ty of the sympathet ic  sys t em.  Probab ly  the tone 
of the vagus ne r ve s  was inc reased  at the same  t ime,  in accordance  with the r e su l t s  of expe r imen t s  demon-  
s t ra t ing  the inhibi tory effect  of the co r t ex  on the vagus innervat ion of the hea r t  [12]. The r e s u l t s  of the 
p re sen t  expe r imen t s  ag ree  with those  obtained by  Popova [8], who showed that  appl icat ion of 20% KC1 so -  
lution to the m o t o r  co r t ex  of the cat  intensif ies  both the d e p r e s s o r  and the p r e s s o r  r e sponses  to s t imu la -  
t ion  of cor responding  points of the medul la .  At the s a m e  t ime,  these  r e su l t s  may  be  compared  with the in-  
tens i f ica t ion of the in terocept ive  re f l exes  a f te r  deee reb ra t ion  [13], demons t ra ted  in Chern igovsk i i ' s  l abora -  
t o r y ,  and a lso  with the welt-known i n c r e a s e  in the p ropr iocep t ive  re f l exes  and pos tura l  r e f l exes  in les ions  
of the mo to r  and p r e m o t o r  a r e a s  [15, 16]. They do not, however ,  ag ree  with the views e x p r e s s e d  by 
Belenkov and c o - w o r k e r s  [10, 11, 12], who c la im that  blocking of the m o t o r  cor tex  is  not r e f l ec ted  in the 
r e f l ex  regula t ion  of the blood p r e s s u r e .  
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