
1036 

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 

Speeialia EXPERIENTIA 27/9 

× 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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J. HXGGENDAL, Acta physiol, scan& 59, 242 (1963). 

s A. BERTLER, Aeta physiol, scand. 51, 75 (1961). 



15. 9. 1971 Specialia 1037 

Oh 

= '  O3 

02 

.• NA bE } 

5-HT O5. 
I_ 

x/ t 
\/ 

b o l i s m  k n o w n  to  occur  in  b r a i n  d u r i n g  i n t r a c r a n i a l  hy -  
p e r t e n s i o n  9,10 T h e  r e d u c t i o n  in  t h e  a m i n e  c o n c e n t r a t i o n s  
m a y  be  t he  consequence  of a n  i m p a i r e d  s y n t h e s i s  a n d ] o r  
a n  inc reased  t u r n o v e r  a n d  b r e a k d o w n .  T h e  r e c e n t  f i nd ing  n 
t h a t  h o m o v a n i l l i c  ac id  is r educed  in  t h e  b r a i n  d u r i n g  i n t r a -  
c ran ia l  h y p e r t e n s i o n  inc ida t e s  t h a t  t he  obse rved  reduc-  
t ion,  a t  l eas t  in  b r a i n  DA, is a consequence  of a n  i m p a i r e d  
synthes is•  T h i s  s u p p o r t s  t h e  a s s u m p t i o n  t h a t  t h e  increase  
in t h e  level  of acid a m i n e  m e t a b o l i t e s  found  in t h e  cere- 
b ro sp ina l  f lu id  of k a o l i n - t r e a t e d  a n i m a l s  1~ a n d  h y d r o -  
cephal ic  p a t i e n t s  ~3 ref lects  a lowercd a b s o r p t i o n  f rom t h e  
v e n t r i c u l a r  sys tem.  

The  I ) A  level  in  t h e  b r a i n  showed  a p rogress ive  fal l  a f t e r  
t h e  kao l in  in jec t ion ,  a lso w h e n  t h e  V F P  was  normal i z ing ,  
whereas  t h e  r e d u c t i o n  in  N A  a n d  5 - H T  was  on ly  t r a n s i e n t ,  
a c c o m p a n y i n g  t h e  i n t r a c r a n i a l  h y p e r t e n s i o n .  T h e  differ-  
ence  m a y  be  due  t o  t h e  d i f f e r en t  t o p o g r a p h y  of t h e  corres-  
p o n d i n g  n e u r o n  s y s t e m s :  t h e  m a j o r i t y  of t he  D A  t e r m i -  
na l s  are  p r e sen t  in  t h e  n e o s t r i a t u m  b o r d e r i n g  t he  l a t e r a l  
ventr ic les•  Th i s  is c o n s i s t e n t  w i t h  t he  o b s e r v a t i o n s  t h a t  
t h e  s t r u c t u r a l  d a m a g e  d u r i n g  h y d r o c e p h a l i c  cond i t i ons  
affects  t he  p e r i v e n t r i c u l a r  s t r u c t u r e s  more  t h a n  areas  a w a y  
f rom t h e  ven t r i c les  1,-~6. 

CH. OWMAN, E. ROSENGREN 
a n d  K.  A. WEST r,' 

Department el Histology and Pharmacology, 
University of Lund and Neurosurgical Clinic A, 
University Hospital o/Lund, S-22362 Land (Sweden), 
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Relation between ventricular  fluid pressure (VFP) and the concen- 
trations of dopamine (DA), noradrenaline (NA), and 5-hydroxytrypt- 
amine (5-HT) in brain (br.) and brain stem (bs.) at various time- 
periods after intracisternal injection of kaolin. Mean:i:S.E.M. 
Differences between injected animals and non-injected controls 
(time 0) according to Student's t-test : * 0.01 <:p < 0.05 ; 
• * 0.001 < p < 0.01. 
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Electrolyte Transport in the Seminiferous Tubules 
perfusion Technique 

R e c e n t l y  1 m i c r o p u n c t u r e  a n d  c a t h e t e r i z a t i o n  t e c h n i q u e s  
were used  to  col lect  f luid f rom t he  semin i f e rous  t ubu l e s  a n d  
re t e  t e s t i s  of ra ts .  T h r e e  f luids  were  col lec ted  a n d  a n a l y z e d  : 
1. R e t e  tes t i s  f lu id  ; 2. Free- f low fluid,  i.e. t h e  f luid w h i c h  
n o r m a l l y  l ies in  t h e  l u m e n  of a n  u n d i s t u r b e d  semin i f e rous  
t u b u l e ;  a n d  3. P r i m a r y  fluid,  i.e. t h e  f lu id  w h i c h  is secre ted  
b y  t h e  s emin i f e rous  t u b u l e s  a f t e r  t h e y  h a v e  f i r s t  b e e n  
e m p t i e d  of f lee-f low f luid  b y  i n j ec t i on  of oil. I t  was  f o u n d  
t h a t  p r i m a r y  f lu id  was e x t r e m e l y  r ich  in  p o t a s s i u m  (and  
p r o b a b l y  b i c a r b o n a t e ) ,  t h a t  r e t e  tes t i s  f lu id  was  r ich  in 
sod ium a n d  ch lor ide  a n d  t h a t  free-f low f luid  h a d  a n  elec- 
t r o l y t e  c o m p o s i t i o n  i n t e r m e d i a t e  b e t w e e n  t h e  o t h e r  two  
secret ions.  To a c c o u n t  for  t h e  d i f fe rence  b e t w e e n  t he  com- 
pos i t i on  of p r i m a r y  a n d  free-f low f luids  i t  was  p roposed  

o f  t h e  R a t  Studied by the Stopped-Flow Micro- 

t h a t  t h e  semin i fe rous  t u b u l e s  sec re ted  on ly  a p o t a s s i u m -  
r i ch  secre t ion  ( the p r i m a r y  fluid) w h i c h  t h e n  m i x e d  b y  
a n  ebb  a n d  f low process  w i t h  a sod ium- r i ch  re te  t e s t i s  
sec re t ion  to p roduce  a n  i n t r a t u b u l a r  f lu id  of i n t e r m e d i a t e  
compos i t i on  ( the  free-f low fluid).  

To t e s t  t h i s  hypo thes i s ,  s emin i f e rous  t u b u l e s  h a v e  n o w  
been  s t ud i ed  b y  t h e  s t opped - f l ow  mic rope r fu s ion  tech-  
niqueS,  3. Oil  was  i n j e c t e d  i n t o  t h e  t u b u l e  ove r  a l e n g t h  of 
1-2  m m  a n d  pe r fus ion  f lu id  was  i n j ec t ed  in to  t he  c o l u m n  
so as to  sp l i t  i t  i n t o  two.  A f t e r  a v a r y i n g  i n t e r v a l  of t ime,  
t he  s a m p l e  was  r e - a s p i r a t e d  for analys is .  B y  th i s  means ,  a 
s a m p l e  of pe r fus ion  f luid can  be  he ld  in c o n t a c t  w i t h  t he  
t u b u l e  e p i t h e l i u m  for a n y  des i red  l e n g t h  of t i m e  w i t h o u t  
i t  b e c o m i n g  c o n t a m i n a t e d  w i t h  free-flow fluid ly ing  else- 


