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Relationship Between the Resting Blood Pressure and Depressor Responses Evoked by Compression 
of the Eyeballs 

The  r e l a t ionsh ip  be t w een  t he  r e s t ing  b lood pressure  
a n d  m a g n i t u d e  of p ressure  responses  depends  on  t he  
k i n d  of s t imu lus  appl ied  for  evok ing  t he  b lood pressure  
change  1,3 W h e n  t h e  l a t t e r  is i nduced  b y  some p h a r -  
macologica l  agents ,  i.e. b y  n o r a d r e n a l i n e  or acetylchol ine ,  
cor re la t ions  b e t w e e n  these  p a r a m e t e r s  of t he  pressure  
response  increase  w i t h  an  increase  in dose of b o t h  drugs  a 
An  analogic  r e l a t ionsh ip  was s tud ied  ill some ref lex 
responses  4-6, b u t  as t h e y  were evoked  b y  occlusion of 
t he  c o m m o n  ca ro t id  or v iscera l  ar ter ies ,  i t  was  no t  feasible  
to  d e t e r m i n e  t he  effect  of a f fe ren t  s t i m u l a t i o n  on cor- 
re la t ions  be tween  t he  ana lyzed  p a r a m e t e r s  of t h e  b lood  
pressure  response.  

I n  t he  p r e sen t  inves t iga t ion ,  t he  cor re la t ions  be tween  
t he  r e s t ing  b lood pressure  and  m a g n i t u d e  of t h e  ref lex 
depressor  responses  evoked  by  t h e  eyebal l  compress ion  
w i t h  d i f fe rent  in tens i t i e s  were s tud ied  in t he  r abb i t .  As 
t h e  p rev ious  e x p e r i m e n t s  disclosed some differences  in  
t h e  p a t t e r n  of a c t i v a t i o n  of t he  v a s o m o t o r  cen t re  depend-  
ing on  w h e t h e r  t he  b lood  pressure  changes  were i nduced  
b y  s y m m e t r i c a l  or n o n - s y m m e t r i c a l  s t i m u l a t i o n  of t he  
a f fe ren t  p a t h w a y  7, these  cor re la t ions  were d e t e r m i n e d  
d u r i n g  un i l a t e r a l  a n d  b i l a t e ra l  compress ion  of t he  eye- 
balls.  

Melhods. The  e x p e r i m e n t s  were car r ied  ou t  on  r a b b i t s  
u n d e r  u r e t h a n e  anes thes ia .  T he  b lood  pressure  was 
m e a s u r e d  in a c o m m o n  caro t id  a r te ry .  T he  depressor  
responses  were evoked  b y  compress ing  t he  eyebal ls  accord7 
ing to  t he  m e t h o d  descr ibed  in t he  p rev ious  study~.  Th i s  
a l lowed t he  un i l a t e ra l  or b i l a t e ra l  compress ion  of t he  
eyebal ls  w i t h  a d e t e r m i n e d  s t r eng th .  In  all  e x p e r i m e n t s  
t he  d u r a t i o n  of s t i m u l a t i o n  was 20 sec a n d  t he  t i m e  
in t e rva l s  be tween  s t i m u l a t i o n s  were no t  s ho r t e r  t h a n  
4 min .  

Results and discussion. Corre la t ions  be t w een  t he  res t ing  
b lood  pressure  a n d  m a g n i t u d e  of depressor  responses  
evoked  b y  un i l a t e ra l  (i.e. lef t  side or r i gh t  side) and  
b i l a t e ra l  compress ion  of t he  eyebal ls  are  shown  in t he  
Table.  The  p r e sen t ed  d a t a  are based  on  274 s t i m u l a t i o n s  
p e r f o r m e d  in e x p e r i m e n t s  on  17 r abb i t s .  

I t  m a y  be seen f rom t he  Tab le  t h a t  m a g n i t u d e s  of t he  
cor re la t ion  coeff icients  (r) depend  on  i n t e n s i t y  of t h e  
s t i m u l a t i o n  appl ied.  I n  t he  i n t e n s i t y  r ange  be t w een  80 
and  200 m m  Hg, t he  increase  in s t r e n g t h  of s t i m u l a t i o n  
is a c c o m p a n i e d  b y  an  i m p o r t a n t  increase  in va lues  of 
t he  cor re la t ion  coefficients.  Th i s  ind ica tes  t h a t  in t he  
above  range  t he  g rea te r  t he  s t r e n g t h  of a f fe ren t  s t imula -  
t i on  t h e  g rea te r  t h e  dependence  be t w een  t h e  r e s t ing  
b lood pressure  a n d  m a g n i t u d e  of depressor  effects. A t  
t h e  s t i m u l a t i o n  i n t e n s i t y  a m o u n t i n g  to 200 m m  Hg, t he  
cor re la t ion  coeff icients  a t t a i n  t he i r  m a x i m a l  va lue  a n d  
t h e y  beconle  s t a t i s t i ca l ly  s ignif icant ,  b u t  w h e n  t he  

s t r e n g t h  of s t i m u l a t i o n  increases  up  to 240 m m  Hg t h e y  
s t a r t  to  decrease.  A t  t h e  g rea tes t  s t i m u l a t i o n  i n t e n s i t y  
applied,  t he  re la t ionsh ips  ca lcu la ted  for b i l a t e ra l  a n d  lef t  
side s t i m u l a t i o n  increase  again,  b u t  t he  level of signifi- 
cance  is a t t a i n e d  on ly  b y  t h e  cor re la t ion  coeff icient  
ca lcu la ted  for t he  lef t  s ided eyebal l  compress ion .  I t  
should  be  n o t e d  t h a t  w i t h  a n  increase  in s t r e n g t h  of 
a f fe ren t  s t i m u l a t i o n  changes  in cor re la t ion  coeff icients  
ca lcu la ted  for b o t h  b i l a t e ra l  a n d  un i l a t e r a l  compress ions  
of t he  eyebal ls  are bas ica l ly  t he  same.  

The  cor re la t ions  be tween  t he  res t ing  b lood pressure  
and  m a g n i t u d e  of depressor  effects found  in i n d i v i d u a l  
s t i m u l a t i o n  in tens i t i es  are in genera l  posi t ive,  i n d i c a t i n g  
t h a t  changes  in t he  b lood  pressure  evoked  b y  b o t h  
un i l a t e ra l  and  b i l a t e ra l  compress ion  of t h e  eyebal ls  
follow the  WlLDER'S ' law of in i t ia l  Value'S,9. Th i s  rule 
is also fol lowed b y  t he  depressor  effects evoked  b y  dif- 
f e ren t  doses of acetylchol inea ,  b u t  i ts  m o d e  of ope ra t ion  
is qu i te  d i f fe rent  in  b o t h  ins tances .  C o n t r a r y  to t h e  resu l t s  
of e x p e r i m e n t s  p r e sen t ed  above,  t he  cor re la t ions  cal- 
cu la ted  for b lood  pressure  effects i nduced  b y  ace ty l -  
chol ine  d isp lay  a s t e a d y  increase  w i t h  a n  increase  in 
dose of th i s  drug.  The  cause of these  differences  r ema ins  
unclear ,  b u t  i t  m a y  be  su rmized  t h a t  t h e y  are  r e l a t ed  to  
d i f fe rent  modes  of a c t i v a t i o n  of the  m e c h a n i s m s  gove rn ing  
t he  a p p e a r a n c e  of t he  depressor  responses.  

On t he  o the r  hand ,  t he  changes  obse rved  in m a g n i t u d e  
of cor re la t ion  coeff icients  are v e r y  s imi la r  to  those  of 
the  gain  of t he  depressor  effects s tud ied  ~, t he  m a x i m a l  
va lues  of b o t h  p a r a m e t e r s  be ing  . s i t ua t ed  v e r y  closely 
to one a n o t h e r  in  t h e  midd le  of t he  i n t e n s i t y  r ange  
appl ied  in these  s tudies .  I t  is possible  t h a t  t h e  m a x i m a l  
gain  is obse rved  j u s t  w h e n  t h e  a c t i v a t i o n  of m e c h a n i s m s  
dec id ing  the  m a g n i t u d e  of depressor  responses  is a t  i t s  
m a x i m u m .  The  analogies  in  t he  course of t he  gain  a n d  
of t h e  cor re la t ion  coeff icients  m a y  ind ica te  t h a t ,  for 
r evea l ing  t he  s ign i f ican t  r e l a t ionsh ip  be tween  t h e  r e s t ing  
b lood pressure  a n d  m a g n i t u d e  of depressor  responses,  a 
s t r i c t ly  d e t e r m i n e d  i n t e n s i t y  of a f fe ren t  s t i m u l a t i o n  is 
required .  

Rdsumd. Les corr61ations en t re  le n i v e a u  de repos  de 
la press ion ar t6r iel le  et  le degr6 des effets d6pressifs  
p rovoqn6s  p a r  la compress ion  des yeux  son t  posi t ives .  
Leur  va leu r  d6pend  de l ' i n tens i t6  de la s t imu la t i on .  Elle 
a t t e i n t  son m a x i m u m  & une  in tens i t6  semblab le  g celle 
qu i  cond i t i onne  la plus  for te  amp l i f i c a t i on  des r6ac t ions  
6tudi6es. 
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Kind of Strength of compression of eyeballs in mm Hg 
stimulation 80 120 160 200 240 280 

Left eyeball 0.009 0.252 0.212 0.756 b 0.258 0.556 
Right eyeball 0.264 0.299 0.345 0.694 b 0.347 0.172 
Both eyeballs --0.247 0.245 0.307 0.605 �9 0.454 0.517 

P < 0.05 ; ~ P < 0.01. Correlation coefficients (r) between the resting 
blood pressure and magnitude of depressor responses evoked by left 
side, right side and bilateral compression of the eyeballs calculated 
for 6 intensities of afferent stimulation. 
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