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Tissue  ang io t ens ina se  a c t i v i t y  is s h o w n  in  t h e  Table .  
No d i f ferences  were  f o u n d  b e t w e e n  t h e  t o t a l  t i s sue  angio-  
t e n s i n a s e  a c t i v i t y  p e r  u n i t  m a s s  in  a n y  0f t h e  t i s sues  
s tud ied ,  n o r  was  t i s sue  ang i o t ens i na s e  a c t i v i t y  more  
v a r i a b l e  in  t h e  gu inea -p ig  t h a n  in t h e  o t h e r  2 species.  
T h e  r a t  s t o m a c h  d i sp l ayed  a s ign i f i can t ly  h i g h e r  r a t e  of 
a n g i o t e n s i n  des t ruc t i on ,  exceed ing  t h e  level  in  v a s c u l a r  
t i s sues  b y  a f ac to r  of 4, in  a p p r o x i m a t e  p r o p o r t i o n  to  
t i le la rger  mass  ut i l ized.  I t  has  also b e e n  sugges ted  t h a t  
t h e  r a t e  of r e l a x a t i o n  of a c o n t r a c t e d  va scu l a r  s t r ip  
r e p r e s e n t s  a va l i d  i ndex  of overa l l  d r u g  i n a c t i v a t i o n : : .  
T h e  d e v e l o p m e n t  of t a c h y p h y l a x i s  in  some  p r e p a r a t i o n s  
m a k e s  such  a n  i n t e r p r e t a t i o n  suspect ,  b u t  e x a m i n a t i o n  
of t h e  F igu re  m a k e s  i t  c lear  t h a t  r e l a x a t i o n  of t h e  r a t  
ao r t i c  s t r ip  a f t e r  w a s h o u t  of aqueous  p h a s e  a n g i o t e n s i n  
was  cons ide r ab ly  more  r ap id  t h a n  t h a t  of t h e  r abb i t .  

A para l l e l  b e t w e e n  t o t a l  t i s sue  ang i o t ens i na s e  levels  in  
a n u m b e r  of v a s c u l a r  t i s sues  a n d  t h e i r  p r o p e n s i t y  to  
deve lop  a n g i o t e n s i n  t a c h y p h y l a x i s  could  no t  be  d e m o n -  
s t r a t e d  in  th i s  s tudy .  Such  a para l l e l  is a r equ i s i t e  of 
t he  h y p o t h e s i s  e l a b o r a t e d  b y  KHAIRALLAH et  al. ~. T he  
m u c h  more  r ap id  d e g r a d a t i o n  of ang i o t ens i n  b y  t h e  r a t  
s t o m a c h  m a k e s  i t  c lear  t h a t  t he  a s say  s y s t e m  could  
d e t e c t  differences.  I n  add i t ion ,  t h e  more  v a r i a b l e  pro- 
p e n s i t y  to  deve lop  t a c h y p h y l a x i s  of t h e  gu inea -p ig  a o r t a  
was  n o t  a ssoc ia ted  w i t h  a more  :variable ang i o t ens i na s e  
a c t i v i t y  in  t h a t  t issue.  I t  t h u s  seems un l ike ly  t h a t  t o t a l  
t i s sue  ang io t ens ina se  is t he  cr i t ica l  d e t e r m i n a n t  in  angio-  
t e n s i n  t a c h y p h y l a x i s .  The re  is also d e b a t e  conce rn ing  
t h e  role of p l a s m a  ang io t ens inases  in  t a c h y p h y l a x i s  in a 
n u m b e r  of sys t ems  4, b u t  t he  cons ide rab le  w as h i ng  car-  
r ied o u t  on  t h e  t i s sues  p r io r  to  s t u d y  m a k e s  i t  un l i ke ly  
t h a t  t h e y  could  h a v e  in f luenced  t he  resul ts .  I f  t i s sue  
ang io t ens ina se  is cr i t ical ,  a n d  a t t r a c t i v e  ev idence  sup-  

p o r t s  t h a t  concep t  s , spec i f ic i ty  m u s t  be  app l i ed  e i t h e r  
t h r o u g h  t h e  d i f fe rences  in  t h e  m e t a b o l i c  p r o d u c t s  of 
e n z y m e s  in  va r ious  t i ssues  or in  t h e  specific d i s t r i b u t i o n  
of t h e  e n z y m e s  in  t h e  t issues.  T h e  poss ib i l i t y  ex is t s  t h a t  
t h e  l oca t ion  of ang io t ens inase s  in  t h e  t issue,  specif ical ly  
t h e i r  prec ise  r e l a t i o n s h i p  t o  t h e  r ecep to r  site, m a y  be  
a n  i m p o r t a n t  factor .  I t  is i m p o r t a n t  to  recognize,  how-  
ever ,  t h a t  s a t u r a t i o n  of r ecep to r s  w i t h  a n  agon i s t  can  
on ly  a c c o u n t  for a fa i lu re  of r e sponse  i i  PATON'S ~ con-  
cep t  of r ecep to r  a c t i v a t i o n  as a r a t e  r a t h e r  t h a n  occupa-  
t i on  p h e n o m e n o n  p rov ides  a n  a d e q u a t e  desc r ip t ion  of 
r ecep to r  a c t i va t i on ,  a m a t t e r  of c o n t i n u e d  d e b a t e  x, :~-14. 

Zusammen[assung. Die Auffassung,  dass  die Gewebs-  
ang io tens inase -Akt iv i t~ t t  e n t s c h e i d e n d  sei, ob  s ich  eine 
G e w e b s - T a c h i p h y l a x i e  gegeni iber  A n g i o t e n s i n  e n t w i c k e l t  
oder  n ich t ,  k o n n t e  d u r c h  Ver suche  a n  v e r s c h i e d e n a r t i g e n  
Geweben  ke ine  t3es t~ t igung  f inden .  
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T h e  O x y g e n  U p t a k e  o f  the  D e v e l o p i n g  B r a i n  in 

Our  p rev ious  s tud ies  on  b o d y  c o m p o s i t i o n  of t h e  fe tus  
w i t h  i n t r a - u t e r i n e  g r o w t h  r e t a r d a t i o n  ( I U G R )  a n d  a b o u t  
s o m a t i c  d e v e l o p m e n t  of t he se  a n i m a l s  u n t i l  a d u l t h o o d  
p o i n t  o u t  t h e  i m p o r t a n c e  of low b lood  glucose level  a n d  
dec reased  t o t a l  l i ve r  g lycogen  s to res  ~n t he  e x p e r i m e n t a l  
r a t s  :-4. T h e  f o r m a t i o n  a n d  o x i d a t i o n  of a m i n o  ac ids  
c o n s t i t u t e s  a m a i n  p a t h w a y  of glucose  m e t a b o l i s m  in  
t h e  b r a i n  5, a n d  i t  is p r o b a b l e  t h a t  m o s t  of t h e  l iver  
g lycogen w h i c h  is mobi l i zed  a f t e r  b i r t h  is u t i l i zed  b y  
t h e  b r a i n  r a t h e r  t h a n  t h e  b o d y  as  whole.  These  f ind ings  
led us  to  sugges t  t h a t  t h e  glucose  r e q u i r e m e n t s  for  b r a i n  
of I U G R  r a t s  are  h i g h e r  t h a n  t h e  a m o u n t  a v a i l a b l e  b y  
syn thes i s ,  a n d  p a r t l y  exp la in  t h e  h y p o g l y c e m i a  of t h e  
s t u n t e d  ra ts .  

Th i s  r e p o r t  dea ls  w i t h  o x y g e n  c o n s u m p t i o n  of c e r eb ra l  
co r t ex  of I U G R  a n d  con t ro l  r a t s  d u r i n g  p e r i n a t a I  de-  
v e l o p m e n t .  

Methods. F e m a l e  r a t s  of S h e r m a n  s t r a i n  are  m a t e d  
o v e r n i g h t ;  t h e y  were fed ad  l i b i t u m  on pe l le ted  diet .  
Af te r  b i r t h  on ly  6 n e w b o r n  are lef t  pe r  l i t te r .  T he  g r o w t h  
r e t a r d a t i o n  was  i n d u c e d  in p r e g n a n t  r a t s  b y  a r t e r y  c l amp-  
ing of 1 h o r n  a t  17 th  d a y  a f t e r  m a t i n g .  All  t h e  I U G R  
a n i m a l s  h a d  a r e d u c t i o n  of w e i g h t  of more  t h a n  159/o as 
c o m p a r e d  to  cont ro ls .  Th i s  c r i t e r ion  was d e t e r m i n e d  in 
a p r e v i o u s  workL 

On  the  21 th  d a y  of ges ta t ion ,  t h e  m o t h e r  was  k i l led  
b y  d e c a p i t a t i o n  a n d  t h e  fe tuses  were  e x t r a c t e d  i m m e -  
d i a t e ly  b y  Caesa rean  sect ion.  Af t e r  t h e  b i r th ,  t he  ani -  

the Rat  w i t h  I n t r a - U t e r i n e  G r o w t h  R e t a r d a t i o n  

reals  were  ki l led b y  d e c a p i t a t i o n  a n d  b r a i n s  were qu i ck ly  
r emoved ,  d i ssec ted  a n d  t h e  ce rebra l  co r t ex  weighed  a n d  
k e p t  for  chemica l  ana lyses .  

O x y g e n  c o n s u m p t i o n  was  d e t e r m i n e d  b y  t h e  c o n v e n -  
t i o n a l  \ V a r b u r g  t echn ique .  H o m o g e n a t e s  (10% V¢:v)  
were p r e p a r e d  in  ' a n  i so ton ic  NaC1 so lu t ion '  a cco rd ing  to  
ELLIOt e t  al. 6. Th i s  so lu t ion  was  p r e p a r e d  f r e sh ly  each  
day .  All  m a n o m e t r i c  e x p e r i m e n t s  were  ca r r i ed  o u t  in  
d u p l i c a t e  a t  37°C. A i r  was  used  as t h e  gaseous  phase .  
Af t e r  10 ra in  of t h e r m a l  equ i l i b ra t ion ,  o x y g e n  c o n s u m p -  
t i o n  was  m e a s u r e d  for  30 min .  T h e  re su l t s  were expressed  
as  ~moles  O=/H/g w e t  t issue.  

A t  each  age, d r y  we igh t s  were  o b t a i n e d  b y  h e a t i n g  
t h e  t i ssue  in a n  o v e n  to  a c o n s t a n t  weight .  A l i q u o t s  were  
used  for t he  s u b s e q u e n t  d e t e r m i n a t i o n s :  a) P r o t e i n  w i t h  
Fo l in /C iaca l t eu  r e a g e n t  b y  t h e  LOWRY procedure ,  b) Des-  
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oxyr ibonucle ic  acid  b y  t h e  color imetr ie  t echn ique  de- 
scr ibed b y  BuR'ro~ 7. 

Results and discussion. In  Table  I, t h e  average  cor tex  
we igh t  as well as t he  t o t a l  solid, t h e  p ro te in  and  D N A  
c o n t e n t  are shown.  The  di f ferences  in fresh or d r y  weigh ts  
of t he  ce rebrum be tween  I U G R  and  cont ro l  were  never  
s ignif icant .  The D N A  concen t r a t i on  and  i ts  r a te  of de-  
crease were the  same in t he  s t u n t e d  and  contro l  rats .  
Likewise,  tlae p a t t e r n  of p ro te in  con t en t  was no dif ferent .  

The  Figure  shows oxygen  up t ake  of cerebra l  co r t ex  
expressed  in re la t ion  to  we t  we igh t  f rom b i r th  to  weaning.  
The  resul ts  re la ted  to  D N A  or p ro t e in  c o n t e n t  do no t  
ind ica te  o t h e r  in format ion .  W e  found i t  more  su i tab le  
for t h e  n a t u r e  of our  e x p e r i m e n t s  to  express  oxygen  
consumpt ion  per  g t issue,  as shown b y  MOU1REK et  al. 8 
in recen t  publ ica t ion .  As seen on the  Figure,  the  pa t -  
t e rns  of resp i ra t ion  are t he  same in b o t h  groups  of ani- 
mals  dur ing  suckling.  

The  fe ta l  b ra in  of I U G R  a n d  con t ro l  r a t s  had  a r a the r  
h igh  oxygen  uptake .  As shown  by  some au tho r s  9-n,  t he  
endogenous  resp i ra t ion  of cerebra l  co r t ex  is a t  i ts  lowes t  
level dur ing  t h e  f i rs t  week  of p o s t - n a t a l  life. A l igh t  faII 
in r esp i ra t ion  occurs  b e t ween  the  b i r t h  and  t h e  5th day .  

At  10 days ,  the  oxygen  u p t a k e  is st i l l  low. At  15 d a y s  
of age, t he  c o n s u m p t i o n  increases  in b o t h  groups ;  and  a t  
20 days ,  i t  reaches  t h e  adu l t  level. This  rise in resp i ra t ion  
coincides  w i t h  t he  beg inn ing  of mye l in iza t ion  of t h e  r a t ' s  
brain.  I t  is n o t e w o r t h y  t h a t  t he  resp i ra t ion  of co r t ex  of 
the  I U G R  ra ts  is no t  modif ied.  Some of our  p reced ing  
results  (weight,  D N A  and pro te in  content ) ,  ahd  now the  
oxygen  u p t a k e ,  led us to bel ief  t h a t  the  g r o w t h  r e t a rda -  
t ion spares  t he  deve lop ing  brain.  In  h u m a n  infants ,  the  
bra in  seems also to  be p rese rved  in the  g rowth  r e t a r d a t i o n  
s y n d r o m e  ~. 
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Oxygen uptake plotted in [~moles OJh/g 
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Table I 

Age No. of rats Cortex weight Total solids Protein (mg/g DNA (mg/g 
(days) (g) (% wet weight) wet weight) wet weight) 

1 ante-partum IUGR 13 0.102 5= 0.013 11.48 67 5= 17.5 6.81 4- 1.16 
(foetus) Control 12 0.121 4- 0.018 11.43 72 5= 10 6.74 5= 0.90 
2 IUGR 11 0.148 4- 0.015 12.49 76 4- 7.0 4.58 -4- 0.83 

Control 11 0.181 5= 0.020 12.49 71.6 -/- 5.5 4.15 4- 0.18 
5 IUGR 8 0.267 4- 0.033 11.76 57.6 + 7.0 3.26 4- 0.15 

Control 7 0.325 4- 0.047 11.64 61 q- 5.4 3.21 -t- 0.32 
I0 IUGR 11 0.581 5= 0.095 12.43 68.6 4- 15.7 2.05 5= 0.25 

Control 11 0.654 4- 0.131 12.70 67.4 4- 13.9 1.91 4- 0.27 
15 IUGR 15 0.664 4- 0.102 15.60 88 q- 10.8 1.64 J= 0.11 

Control 13 0.750 4-4- 0.060 15.78 92 4- 7.4 1,61 5= 0.12 
20 IUGR 7 0.778 =1:0.038 16.80 84 5= 11.9 1,69 4- 0.21 

Control 8 0.850 ± 0.091 17.30 92 + 9.4 1.62 + 0.23 
30 IUGR 9 0.838 5= 0.080 21.10 88 4- 10 1.50 4- 0.17 

Control 9 0.882 4- 0.085 21.40 89 q- 10 1.53 4- 0.14 
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Table I I 

Age Cortex weight (g) Cortex weight (g) 
× 100 

(days) Body weight (g) Liver weight (g) 

1 ante- IUGR 3.0 55 
partunl Control 2.2 33 
(fetus) 
2 IUGR 2.8 74 

Control 2.3 59 
5 IUGR 3.1 88 

Control 2.4 69 
10 IUGR 3.4 107 

Control 2.6 99 
15 IUGR 2.7 84 

Control 2.1 72 
20 IUGR 2.0 54 

Control 1.6 42 
30 IUGR 1.5 25 

Control 0.9 19 
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× 100 

T a b l e  I I  shows t he  b r a i n / b o d y  w e i g h t  a n d  b r a i n / l i v e r  
w e i g h t  r a t ios  f rom fe ta l  to  a d u l t  age. I t  is n o t e w o r t h y  
t h a t  t he se  r a t ios  are  a lways  h ighe r  in  t h e  s t u n t e d  ani -  
mals .  W e  could  the re fo re  a s sume  t h a t  t he  severe  h y p o -  
g lycemia  found  in  t he  I U G R  new-bo rns  would  be  t he  
consequence  of t he  d i s c r e p a n c y  b e t w e e n  t he  needs  of 
t h e i r  deve lop ing  b r a i n  (no rma l  oxygen  up t ake )  a n d  t h e  
d i m i n i s h e d  po t en t i a l i t i e s  of t h e  l iver  me t abo l i sm .  

Rdsumd. Les h6misph6res  c6 r6braux  des r a t s  n o r m a u x  
e t  des r a t s  a y a n t  sub i  u n  r e t a r d  de  cro issance  i l l t r a -u t e r in  
o n t  une  c o n s o m m a t i o n  d ' o x y g b n e  i d e n t i q u e  A t o u s l e s  
s tades  du  d 6 v e l o p p e m e n t .  Ces r6su l t a t s  c o n f i r m e n t  que  
le ce rveau  es t  6pargn6 p a r  l ' h y p o t r o p h i e  p r o v o q u 6 e  pen-  
d a n t  la v ie  f0etale r a n t  au  p o i n t  de vue  p o n d 6 r a l  que  
m6tab01ique.  

C. TORDET-CARIDROIT 

Centre de Recherches Biologiques Ndonatales, 
H6pital Port Royal, F-75 Paris 14* (France), 
9 March 1971. 

Inf luence of Var ious  Intracranial  Pres sure  Levels  
in Rabbit  Brain  

I m p a i r m e n t  of t he  ce reb rosp ina l  f luid ou t low f rom t h e  
v e n t r i c u l a r  s y s t e m  increases  t h e  v e n t r i c u l a r  f luid p ressu re  
(VFP)  a n d  resu l t s  in  h y d r o c e p h a l u s .  T h e  c o n d i t i o n  is ac- 
c o m p a n i e d  b y  t h i n n i n g  of t h e  b r a i n  m an t l e ,  a t r o p h i c  
changes  in t he  b r a i n  t issue,  a n d  o f t en  d i s t i n c t  neuro logica l  
s y m p t o m s .  However ,  l i t t l e  is k n o w n  a b o u t  t he  e x t e n t  of 
d a m a g e  to  t h e  ce rebra l  n e u r o n  s y s t em s  a n d  a b o u t  such  
assoc ia ted  chemica l  d i s t u r b a n c e s  as m a y  be  respons ib le  for  
t h e  neuro log ica l  s y m p t o m s .  D o p a m i n e  (DA), n o r a d r e n a -  
l ine  (NA) a n d  5 - h y d r o x y t r y p t a m i n e  (5-HT) in  b r a i n  are  
loca ted  in  n e u r o n s  i a n d  seem to  h a v e  a t r a n s m i t t e r  func-  
t i o n  ~-4. I n f o r m a t i o n  a b o u t  changes  in t h e  b r a i n  concen-  
t r a t i o n  of these  a m i n e s  d u r i n g  d i f f e ren t  i n t r a c r a n i a l  pres-  
sure  cond i t i ons  would  offer  a m e a s u r e  ot t he  n e u r o n a l  in- 
v o l v e m e n t  as well  as a d d i t i o n a l  poss ib i l i t ies  for  a n  in te r -  
p r e t a t i o n  of f u n c t i o n a l  d i s t u r b a n c e s  seen in  h y d r o c e p h a -  
lus. 

Material and Methods. 22 r a b b i t s  of e i t he r  sex (2-3 kg  
b o d y  weight )  were  used.  T h e y  rece ived  s t a n d a r d  pe l le t  
food (SAN-bolagen ,  Sweden),  t u rn ips ,  ca r ro t s  a n d  t a p  
w a t e r  ad  lib.  t h r o u g h o u t  t h e  e x p e r i m e n t .  I n t r a c r a n i a l  
h y p e r t e n s i o n  was  induced  in 18 r a b b i t s  b y  i n t r a c i s t e r n a l  
i n j ec t ion  of 0.5 m l  k a o l i n  (30 g / 1 0 0  m l  concen t r a t i on )  as 
p rev ious ly  descr ibed  5. The  V F P  was  recorded  in t he  con-  
scious a n i m a l s  d u r i n g  1/~-1 h v ia  a p ressure  c a n n u l a  in-  
se r ted  in to  t h e  lef t  l a t e r a l  ven t r i c l e  of t he  b r a i n  5 a t  dif- 
f e r en t  t i m e  i n t e r v a l s  a f t e r  t he  kao l in  in jec t ion .  Con t ro l  
r ecord ings  were o b t a i n e d  f r o m  4 n o n - i n j e c t e d  an imals .  

Af te r  r eco rd ing  was comple ted ,  t h e  a n i m a l s  were  ki l led 
b y  i.v. a i r  a n d  t h e  b r a i n  was i m m e d i a t e l y  r emoved .  T he  
c o n c e n t r a t i o n s  of DA, N A  a n d  5 - H T  were  m e a s u r e d  
f l uo rome t r i c a l l y  ~-s in  one  t i ssue  p r e p a r a t i o n  compr i s ing  
t h e  t e l encepha lon ,  m e s e n c e p h a l o n  a n d  d i e n c e p h a l o n  
(except  ce rebe l lum)  a n d  one  (b ra in  s tem) cons i s t ing  of ports 
a n d  m e d u l l a  ob longa t a .  T h e  d i f fe ren t  a m i n e s  were  de te r -  
m i n e d  on  one  a n d  t he  s a m e  t i ssue  sample ,  one  a n i m a l  
b e i n g  used  for each  d e t e r m i n a t i o n  (Figure) .  

Results. The  m e a n  V F P  d u r i n g  t h e  r ecord ing  pe r iod  was  
5 m m  phys io log ica l  sa l ine  in  t h e  n o n - i n j e c t e d  a n i m a l s  
(Figure).  2 days  a f t e r  kao l in  i n j e c t i o n  t h e  V F P  h a d  in-  
c reased  to  a b o u t  50 m m  sal ine ( S t u d e n t ' s  t - tes t  : p < 0.05). 

on the  Concentrat ion  of Certain A r y l e t h y l a m i n e s  

A t  7 days  t h e  V F P  r e t u r n e d  to  a level  t h a t  was  n o t  signi-  
f i c an t l y  d i f f e ren t  f rom t h a t  of t h e  controls .  T h e  pressure  
was  of a b o u t  t h e  s ame  m a g n i t u d e  also 30 days  a f t e r  t h e  
in jec t ion .  

As i l l u s t r a t ed  in t he  Figure ,  t h e  c o n c e n t r a t i o n  of D A  in 
b r a i n  (b ra in  s t e m  n o t  ana lyzed)  was c o n t i n u o u s l y  r educed  
u p o n  kao l in  in j ec t ion  to  a level  a b o u t  30% be low t h a t  of 
t h e  con t ro l s  (p < 0.01). The  p a t t e r n  of changes  in t h e  
a m o u n t  of N A  a n d  5 -HT in  t he  b r a i n  a n d  b r a i n  s t e m  pre-  
p a r a t i o n s  r e s e m b l e d  each  o ther ,  b u t  d i f fered f rom t h a t  of 
D A  in t he  b ra in .  Thus ,  2 d a y s  a f t e r  kao l in  t r e a t m e n t  (i.e. 
w h e n  V F P  was increased)  t he  a m i n e  c o n c e n t r a t i o n s  were  
2 3 - 3 8 %  lower  t h a n  in t h e  u n t r e a t e d  controls .  T h e  differ-  
ences  in  t he  m e a n  c o n c e n t r a t i o n s  were  s ign i f i can t  e x c e p t  
for 5 -HT in  t h e  b r a i n  s t e m  t i s sue  (Figure) .  5 days  l a t e r  
(i.e. w h e n  t h e  V F P  h a d  normal i zed)  t h e  a m i n e  c o n c e n t r a -  
t ions  h a d  r e t u r n e d  a l m o s t  to  t he  con t ro l  va lues .  The  con-  
c e n t r a t i o n s  were s imi la r  also 30 days  a f t e r  t h e  in jec t ion  
(Figure) .  

Discussion. The  resu l t s  h a v e  s h o w n  t h a t  kao l i n - i nduced  
i n t r a c r a n i a l  h y p e r t e n s i o n  reduces  t he  c o n c e n t r a t i o n  of 
DA,  NA, a n d  5 -HT in t h e  b r a i n  a n d  t h e  b r a i n  s tem.  I t  c an  
be  a s s u m e d  t h a t  these  changes  se lec t ive ly  i l l u s t r a t e  t h e  
in f luence  of i n t r a c r a n i a l  h y p e r t e n s i o n  on  t h e  n e u r o n a l  
c o m p o n e n t  in  t he  b ra in .  Severa l  e x p l a n a t i o n s  to  t h e  
changes  can  be  offered. T h e y  can  be  t h e  d i rec t  resu l t s  of 
t h e  m e c h a n i c a l  p ressure  effect  on  t h e  neurons ,  or t h e y  can  
be  assoc ia ted  w i t h  changes  such  as in t h e  o x i d a t i v e  m e t a -  
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