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a slit of ha l f - l eng th  (16 mm)  by  which  we c o m m i t  a 
lesser m i s t a k e  t h a n  w i t h  t he  slit  of full l eng th .  Fo r  t h i s  
purpose, the  16 m m  slits are cu t  in the  cy l indr ica l  man t l e  
rectangular ly  w i th  t h e  n o r m a l  slits.  

In successfu l  e l ec t rophore t i c  s t r ips  w i th  a per fec t  
part i t ion of p ro t e in  b a n d s ,  we can  of course ob ta in  still  
more exac t  values,  w h e n  us ing a ve ry  na r row dens i to-  
metric slit e.g. 1 mm.  In  th is  case it would  be an ad-  
vantage to  c o n c e n t r a t e  t he  rays  on the  na r row  slit  in 
put t ing  a cy l indr ic  lens (a glass r o u n d  rod of 2.5 m m  
diameter) close in f ron t  of t he  str ip.  

The work  wi th  th is  d ens i t ome t r i c  A d a p t e r  Model IV 
is very  qu ick  and  exac t .  I t  has  the  g rea t  a d v a n t a g e  t h a t  
we can d i rec t ly  o b t a i n  the  e l ec t rophore t i c  graph.  E v e n  
a non-qual i f ied  worker  is able easi ly  to  learn the  m a n i p u -  
lation of it. The  only  d i s a d v a n t a g e  is t h a t  the  device  
cannot be i m p r o v i s e d  b u t  m u s t  be m a d e  very  precisely.  
It is equa l  to  t he  specia l  and  expens ive  d e n s i t o m e t r i c  
apparatuses.  
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Der Ver fasser  b e s c h r e i b t  eine A p p a r a t u r  zur ob jek-  
t i ven  A u s w e r t u n g  der  l~ap i e r e l ek t ropho re tog ramme .  E r  
ben t i t z t  ein C o l e m a n - S p e k t r o p h o t o m e t e r  und  e inen 
b e s o n d e r s  e n t w i c k e l t e n  Adap te r .  

] n f o r m a t i o n s -  I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

R e g u l a t i o n  o f  B l o o d  P r e s s u r e  a n d  H y p e r t e n s i o n  

By C, HF-VMAtCS* 

E x p e r i m e n t s  p e r f o r m e d  in d i f f e ren t  l abora to r i e s  t 
have shown t h a t  b lood  p ressure  is r egu la t ed  ref lexly  b y  
the act ion of a r t e r i a l  p ressure  i tself  on r ecep to r s  sens i t ive  
to pressure  l oca t ed  in to  the  walls  of t h e  b lood  vessels  of 
the aort ic  a rch  and  ca ro t id  s inus  areas.  

These p r e s s o - o r  b a r e - r e c e p t o r s  are c o n n e c t e d  by  m e a n s  
0f the aor t ic  and  ea ro t ic  s inus  ne rves  w i th  the  ne rve  
centres r egu la t ing  and  m a i n t a i n i n g  a r te r i a l  b lood pres-  
sure a t  n o r m a l  levels. Any  dev i a t i on  of a r te r ia l  p ressure  
induces, by  m e a n s  of the  aor t ic  and  ca ro t id  s inus  ba re -  
receptors, c o m p e n s a t o r y  ref lexes  a n d  a d j u s t m e n t s  so as 
to res tore  ar ter ia l  b lood p ressu re  a t  i ts  n o r m a l  levels. 
The e f fe ren t  p a t h w a y s  of th is  s e l f - a d j u s t m e n t  of b lood 
pressure, of th is  phys io logica l  b lood  p ressure  h o m e -  
0stasis, are t he  vagus  and  s y m p a t h e t i c  ne rves  a d j u s t i n g  
heart r a t e  a n d  card iac  o u t p u t ,  t h e  s y m p a t h e t i c  vaso-  
motor ne rves  a d j u s t i n g  the  pe r iphe ra l  v a s o m o t o r  t one  
of small  a r te r ies  and  veins,  and  thus  the  pe r iphe ra l  
vascular res i s tance  and  the  c i rcu la t ing  blood vo lume,  
and the  s y m p a t h e t i c  ne rves  r egu la t ing  the  e p i n e p h r i n e  
and n o r c p i n e p h r i n e  secre t ion  of t he  s u p r a r e n a l  g lands .  
These h o r m o n e s  also act ,  b u t  by  an h u m e r a l  way,  on 
heart ra te ,  ca rd iac  o u t p u t  a n d  pe r iphera l  vascu la r  
resistance (Figure) .  

F u r t h e r  e x p e r i m e n t a l  o b s e r v a t i o n s  showed  t h a t  the  
aortic and  ca ro t id  s inus  ba ro r ecep to r s  and  the i r  nerves  
are no t  on ly  the  f u n d a m e n t a l  m e a n s  of t he  blood pres-  
sure homeos ta s i s ,  b u t  also are t he  ref lex buf fe r  or 
modera tor  m e c h a n i s m s  of the  sys t emic  ar te r ia l  pressure .  
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Pa ra lys i s  of t h e  b a r o r e c e p t o r s  ~r sec t ion  of t he  aor t ic  
and  ca ro t id  s inus  ne rves  induces ,  indeed,  a m a r k e d  rise 
of b lood pressure ,  t h u s  a cond i t i on  of acu te  or ch ron ic  
ar te r ia l  h y p e r t e n s i o n .  
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BLOOD PRESSURE 

Sctwma of Self-relaulatiou of Blood Pressure. I Carotid siuus bare- 
receptors; 2 Carotid sinus Herves; 3 Aortic baroreceptor% # Aortic- 
depressor nerves; a Cardio-vascular eentres; a Efferent pathways of 
self-regulation of blood pressure; 7 Vago-sympathotic nerw's to heart ; 
a Vasomotor nerves to arteries and veins; 9 Sympathetic uerves to 
medullo-adrenal glands; 10 Arterial pressure acting on baroreceptors. 

E v e r y b o d y  would  agree t h a t  h y p e r t e n s i o n  is a dev ia -  
t ion  of t he  a r te r ia l  pressure ,  a ' r e se t t i ng '  of a r te r ia l  
p ressure  f rom norma l  to  h igher  levels. In  o rde r  to eva lu-  
a te  t he  origin and  m e c h a n i s m  of th is  ' r e se t t i ng '  of b lood  
p ressu re  in h y p e r t e n s i o n ,  we o u g h t  to  k n o w  in full 
de ta i l s  the  phys io logica l  m e c h a n i s m s  m a i n t a i n i n g  b lood  
p ressure  a t  n o r m a l  levels. The  phys io logy  t)f b lood  
p ressu re  r egu la t ion  is, thus ,  f u n d a m e n t a l  for t he  eva lu-  
a t ion  of the  p a t h o g e n e s i s  of h y p e r t e n s i o n .  

As a r te r ia l  p ressure  is m a i n t a i n e d  or r e s t o r e d  ref lexly  
a t  n o r m a l  levels by  the  ac t ion  of b lood p ressu re  i tself  on 
the  aor t ic  and  ca ro t id  s inus  ba ro recep to r s ,  t he  q u e s t i o n  
ar ises :  how does  ar te r ia l  p ressure  ac t  on these  ba re -  
r ecep to r s  ? 

I t  has  long been  accep ted  t h a t  a r te r ia l  p ressure  and  its 
dev i a t i ons  ac t  d i rec t ly  on the  aor t ic  and  ca ro t id  s inus  
recep tors .  I t  has  been  s t a t e d ,  f u r t h e r m o r e ,  t h a t  a r te r ia l  
p ressure  ac ts  on the  ba ro recep to r s ,  by  de fo rming  and  
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thus  s t r e t ch ing  the  ar te r ia l  walls in which-these receptors  
are located.  E x p e r i m e n t a l  ev idence  showed,  indeed,  
t h a t  if de fo rma t ion  0f  t he  ba ro r ecep t i ve  ar te r ia l  walls  
by  a rise of a r te r ia l  pressure  was p reven ted ,  the  baro-  
receptors  did n o t  respond to  the  rise of pressure  2. 

These e x p e r i m e n t a l  obse rva t ions  sugges ted  t h a t  the  
responses of t he  ba ro recep t ive  a r te r i a l  walls  to  pressure  
could p l ay  an  i m p o r t a n t  role in the  m e c h a n i s m  of b lood 
pressure  homeostas is .  

This  sugges t ion  has  been inves t iga t ed  in our  labora-  
t o r y  a. E x p e r i m e n t s  Showed t h a t  an  increase of tens ion  
of t he  ba ro recep t ive  ar te r ia l  walls and,  thus,  an increase 
of pressure-response  of t he  ba ro reeep t ive  carot id  sinus 
and  aor t ic  a r te r ia l  walls  induced  b y  local app l ica t ion  to 
t he  ba ro recep t ive  ar te r ia l  walls  of drugs,  such as epine-  
phrine,  norep inephr ine ,  se ro ton ine  or  vasopress ine ,  
p rovokes  a ' r e se t t ing '  of the  ba ro recep t ive  mechan i sms  
of blood pressure  r egu la t ion  f rom no rma l  to lower  levels.  
Decrease  of i n t r a m u r a l  t ens ion  and pressure-response  
of t he  ba ro recep t ive  a r te r ia l  walls  induced  b y  local  
app l i ca t ion  of drugs  such as papaver ine ,  priscol ine or  
n i t r i te ,  provokes ,  on the  con t ra ry ,  a ' r e se t t ing '  of the  
b a ro r ecep t i ve  mechan i sms  of blood pressure  regula t ion  
f rom no rma l  to  h igher  levels.  

E x p e r i m e n t s  pe r fo rmed  on the  i sola ted  caro t id  sinus 
p r e p a r a t i o n  also showed 4 t h a t  ep inephr ine  and nor-  
ep inephr ine  increase t he  pressure-response  of t he  ar te r ia l  
w a l l  and decrease the i r  d i s tens ib i l i ty  to s t e a d y  and  
pulsa t i le  pressures.  

F u r t h e r  expe r imen t s  also disclosed t h a t  an  increased  
i n t r a m u r a l  t ens ion  of t he  ar ter ia l  wall,  induced  in to  t he  
e m p t y  b u t  ba ro recep t ive  no rma l  i n n e r v a t e d  ca ro t id  
sinus areas,  also p rovokes  a s t imu la t ion  o f  t h e  baro-  
recep tors  and thus  a ref lex fall of a r te r ia l  pressure.  

These  e x p e r i m e n t a l  obse rva t ions  thus  showed t h a t  
t he  pressure-response  of the  ba ro recep t ive  ar te r ia l  walls 
and  the  degree of the i r  i n t r a m u r a l  t ens ion  or  i n t r a m u r a l  
s t r e t c h  or  d is tors ion plays  a f u n d a m e n t a l  role in the  
phys io logica l  mechan i sms  of b lood pressure  homeostas is .  

U n d e r  no rmM condi t ions  t he  degree of i n t r a m u r a l  
tension,  s t r e t ch  or  d is tors ion ol  t he  ba ro recep t ive  
a r te r ia l  Walls depends  on the  level  of ar ter ia l  pressure,  
and  m a i n l y  on the  pressure-response  of the  ba ro reeep t ive  
ar te r ia l  wails themselves ,  t hus  on the  res is tance of the  
b a ro r ecep t i ve  a r te r ia t  walls to de fo rma t ion  by  the  in t ra -  
vascular .pressure .  Therefore ,  a n y  a l t e ra t ion  in pressure-  
response of the  ba ro recep t ive  aor t ic  and caro t id  sinus 
ar te r ia l  walls  will  induce  a ' r e se t t ing '  of the  b lood pres- 
sure homeos tas i s  to lower or  to h igher  pressure  levels.  
The  biological  cond i t ion  of t he  ba ro r ecep t i ve  ar ter ia l  
walls, thus,  p lays  a f u n d a m e n t a l  role in the  mechan i sms  
of blood pressure  regula t ion .  The  biological  cond i t ion  
and,  thus,  t he  response of the  ba ro recep t ive  ar te r ia l  
walls to pressure  are, indeed,  more  i m p o r t a n t  t h a n  the  
level of pressure  i tself  for the  physiological  mechan i sms  
of blood pressure homeostas is .  A decrease of i n t r a m u r a l  
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t ens ion  and res is tance  to  dis tension of the  ar ter ial  baro- 
r ecep t ive  ar ter ia l  walls, would  induce  a shif t  to a higher 
' se t '  of ba ro recep to r  funct ion,  a ' r e se t t ing '  of the re- 
sponses of the  ba ro recep to r s  f rom the  normal  to a 
h igher  pressure  level.  Consequent ly ,  a h igher  arterial 
pressure  would  be necessary  to p rovoke  a response of the 
a r te r i a l  pressure,  buffer ing  mechanisms .  This  condition 
could  be  an  i m p o r t a n t  c o m p o n e n t  in t he  mechanisms of 
a r te r ia l  hyper tens ion .  E x p e r i m e n t s  of our  laboratory s 
suppo r t  this  suggest ion,  as t h e y  show t h a t  in chronic 
renal  hype r t ens ion  p r o v o k e d  in dogs, the  arterial  pres- 
sure is ' r ese t '  f rom high  to no rma l  or low levels  when the 
i n t r a m u r a l  t ens ion  and the  pressure-response of the 
ba ro recep t ive  ar ter ia l  walls is increased.  

R e c e n t  e x p e r i m e n t a l  obse rva t ions  of McCuBBIN,  
GREEN, and PAGE s are also in a g r e e m e n t  with our 
hypothes is .  T h e y  measu red  ba ro recep to r  responses by 
means  of e l ec t roneu rog rams  in no rmotens ive  and 
chronica l ly  h y p e r t e n s i v e  dogs, and showed that  the 
ba ro recep to r  mechan i sms  are, indeed,  rese t  to  the  hyper- 
t ens ive  pressure  level  in an imals  w i th  chronic renal 
hype r t ens ion  and  t h a t  the  buffer  ba ro recep t ive  reflexes 
t end  to main ta in ,  r a the r  t h a n  to p reven t ,  the chronic 
phase  of rena l  hype r t ens ion  and are, presumably,  an 
i m p o r t a n t  c o m p o n e n t  in the  mechan i sms  of chronic 
renal  hyper tens ion .  

L e t  us hope  t h a t  still  more  de ta i led  information 
concern ing  the  physio logica l  mechan i sms  of blood 
pressure  homeostas is ,  m a i n l y  concern ing  the factors 
m a i n t a i n i n g  or  a f fec t ing  the  i n t r a m u r a l  tens ion and the 
pressure- response  of t he  ba ro r ecep t i ve  ar ter ial  walls, 
will also p rov ide  more  def in i te  i n fo rma t ion  concerning 
t h e  or igin  and  m e c h a n i s m  of hyper tens ion .  

Rdsumd 
L ' a u t e u r  r6sume les m6canismes  de l'hom6ostasie 

phys io log ique  de la press ion art6rielle e t  indique que la 
r4act ion ~ la press ion in t r avascu la i r e  des parois art6- 
r iel les barosensibles  cons t i tue  un fac teur  pr6dominant 
de la  r6gula t ion  r6flexe de la pression art6rielle. Une 
616vation du seuil d ' exc i t ab i l i t6  des parois  art6rielles 
barosens ib les  pou r r a i t  cons t i t ue r  un  616ment causal im- 
p o r t a n t  de l ' h y p e r t e n s i o n  art6riel le.  
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Auf  der  r ech ten  Spal te ,  un te r s t e  Zeile, sollte es heis- 
sen: 2 c = 5 , 0 6  £ ( ans ta t t  2 c = 6,06 ~).  


