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e x t r a c e l l u l a i r e m e n t  5  ̀ l ' a ide  de mic rop ipe t t e s  rempl ies  
d ' u n e  so lu t ion  de b leu  de m 6 t hy l e  dans  de l ' ac6 ta te  de 
K 1 M  et  d ' u n e  r6s is tance  de 7 5  ̀ 1 5 M  t9. L ' e m p l a c e m e n t  
de  la micro61ectrode, m a r q u 6  p a r  di f fus ion ion tophor6-  
t ique  du co lo ran t  s, est  v6rifi6 h i s t o l o g i q u e m e n t  sur  des 
coupes  au  c ryos ta t .  

Rdsultats. L'e f fe t  de la s t i m u l a t i o n  c6r6belleuse sur  
l ' a c t iv i t6  spon t an6e  des neurones  du  n o y a u  de Dei te rs  ne 
diff6re pas  q u a l i t a t i v e m e n t  chez le j eune  L a p i n  de celui 
qu i  a 6t6 d6cr i t  chez le Cha t  adulte~,6, L C o m m e  le 
m o n t r e  le Tab leau ,  les cellules p e u v e n t  4tre r6par t ies  en  
4 cat6gor ies :  insensibles ,  act iv6es,  inhib6es,  act iv6es  puis  
inhib6es.  

L ' a c t i v a t i o n  se t r a d u i t  p a r  une  acc614ration t r ans i t o i r e  
de la f r4quence  de d6charge  spon t an6e  (Figure F), ou p a r  
l '6miss ion  d ' u n  ou de p lus ieurs  spikes 5  ̀h a u t e  I r6quence 
(Figure G). L ' i n h i b i t i o n  se man i fe s t e  p a r  u n  ar r~t  imm6-  
d i a t  de l ' ac t iv i t6  spon t an6e  de dur6e var iab le ,  suivi  d ' u n e  
reprise  de la d6charge  5  ̀la f r6quence  an t6 r ieure  (Figure B 
et  C) ou 5  ̀une  f r6quence  n e t t e m e n t  plus  616vee (facili ta- 
t i on  t a r d i v e  ou r e b o n d  p o s t - i n h i b i t e u r  F igure  D). Lorsque  
la cellule n ' e s t  pas  ac t ive  s p o n t a n 6 m e n t ,  on  observe  uni-  
q u e m e n t  !a repr ise  de la d6charge,  ou 6 v e n t u e l l e m e n t  le 
r e b o n d  pos t - inh ib i t eu r ,  avec  u n  d61ai i den t i que  5  ̀la dur6e 
de ta p h a s e  d ' i n h i b i t i o n  (Figure E). Cer ta ines  cellules on t  
un  c o m p o r t e m e n t  complexe,  p r 6 s e n t a n t  d ' a b o r d  une  br6ve  
phase  d ' exc i t a t ion ,  puis  une  phase  d ' i n h i b i t i o n  suivie 
d ' u n e  repr ise  de la d6charge  (Figure t-I e t  I). 

L a  dur~e des inh ib i t ions ,  c o n s t a n t e  p o u r  une  m~Ine 
cellule, est  g6n6ra l emen t  de 1005.  500 msec, mais  p e u t  
a t t e i n d r e  p lus ieurs  secondes  et  semble  d a v a n t a g e  li6e 5  ̀
l ' i n t ens i t6  de la s t i m u l a t i o n  qu'5` l'Age. Des s t i m u l a t i o n s  
r approch6es  t e n d e n t  5  ̀ r accourc i r  n e t t e m e n t  la phase  
d ' i nh ib i t i on ,  voire  5  ̀ la suppr imer .  E n  m4me  t e m p s  la 
repr ise  de la d6charge  ou la phase  de f ac i l i t a t ion  t a r d i v e  
succ6dan t  5  ̀l ' i nh ib i t ion ,  sub i s sen t  une  <~potentialisatiom> 
(Figure  J) de plus  en  p lus  p rononc6e  aussi b i en  en  dur6e 
q u ' e n  fr6quence,  e t  ceci d6s la nMssance.  

Sur  le p l an  q u a n t i t a t i f ,  la p r o p o r t i o n  de cellules inhi-  
b6es ne var ie  pas  s i gn i f i c a t i vemen t  avec  l'5`ge ( test  de 
Zs: P > 0,1). I1 e n e s t  de m6me semble- t- i l ,  de la pr6- 
sence d ' u n  r e b o n d  pos t - inh ib i t eu r .  E n  revanche ,  le 
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n o m b r e  de cellules act iv6es  a u g m e n t e  s i g n i f i c a t i v e m e n t  
( P  < 0,05) au  fur  et  5  ̀mesure  que l ' a n i m a l  a v a n c e  en 5`ge 
et  r6c ip roquement ,  le n o m b r e  de cellules insens ib les  
d i m i n u e  ju sque  vers  la t ro is i6me semaine  pos t -na ta le .  

Discussion. Les r6su l t a t s  expos6s m o n t r e n t  que  la  
s t i m u l a t i o n  du  cor tex  c6r6bel leux se r6v61e efficace d6s 
les p remi6res  heures  s u i v a n t  la na i ssance  p r o v o q u a n t  
aussi  b i en  des a c t i v a t i o n s  que des inh ib i t ions .  

E n  ce qui  concerne  ces derni6res,  la p r o p o r t i o n  de 
cellules inhib6es  chez l ' a n i m a l  j eune  ne d i f f6 ran t  pas  
s i gn i f i c a t i vemen t  de celle de l ' adul te ,  on  p e u t  ell inf4rer  
que  d6s la naissance,  les cellules de P u r k i n j e  b ien  q u ' i m -  
m a t u r e s  son t  capab les  d ' i n h i b e r  les s t r u c t u r e s  sous- 
jacentes .  Si l ' on  fa i r  l ' hypo th6se  que  le contrSle  c6r6- 
be l leux sur  les n o y a u x  in t rac6r6be l leux  s ' 6 t ab l i t  chrono-  
l og iquemen t  comme sur le n o y a u  de Dei ters ,  1 'absence 
de contr61e c6r6bel leux sur  le n o y a u  Rouge  p e n d a n t  la 
1re semaine  p o s t - n a t a l e  4 do i t  re lever  p l u t h t  d ' u n e  i m m a -  
t u r i t 6  des voles  i n t e r p o s i t o - r u b r i q u e s  que  c6r6bel lo-  
in te rpos i ta i res .  

L a  p o t e n t i a l i s a t i o n  de la phase  t a r d i v e  succ6dan t  5  ̀
l ' i n h i b i t i o n  est  u n  a u t r e  p o i n t  5  ̀ souligner.  Si Yon a d m e t  
qu 'e l le  t r a d u i t  c o m m e  chez le c h a t  adu l t e  la d6press ion  
de l ' ac t iv i t6  des cellules de P u r k i n j e  p a r  raise en jeu des 
i l l t e rneurones  i nh ib i t eu r s  du  cor tex  c6r6belleux% cela 
s ignif iera i t  que  chez le L a p i n  ce r ta ins  de ceux-ci  son t  
p r6sen ts  et  fonc t ionne l s  d6s la na issance .  P a r  con t r e  
l ' a u g m e n t a t i o n  du  n o m b r e  de cellules act iv6es  i l ld iquera i t  
la m a t u r a t i o n  progress ive  des aff6rences pu i sque  ce sont  
des col lat6rales  .de celles-ci qui, en t re  aut res ,  p r o v o q u e n t  
ce t te  a c t i v a t i o n  8, s. 

On p o u r r a i t  donc  conc lure  de ces r6su l ta t s  que  la voie  
c6r6belleuse eff6rente  est  p o t e n t i e l l e m e n t  ap t e  5  ̀Ionc t ion-  
ner  d6s la nMssance  mais  que  la ca rence  qui  exis te  alors 
darts la fou rn i tu r e  af f6rente  modi f ie  p r o b a b l e m e n t  de 
fagon sensible  l '6qui l ibre  en t re  les ac t ions  exc i ta t r ices  e t  
inh ib i t r i ces  qu i  s ' exe rcen t  sur  les cellules de Purk in je .  

Summary .  The  i n h i b i t o r y  cerebel la r  con t ro l  of t he  
s p o n t a n e o u s  f i r ing  of De i te r s '  neu rones  has  been  demons-  
t r a t e d  f rom the  ear ly  pos t  n a t a l  hours  in the  r abb i t .  
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2 j. 24 5 32 11 72 
3 et 4 j. 21 12 38 9 80 
5 ~ 8 j. 11 6 13 10 40 
10/~ 20 j. 7 4 20 14 45 
> 20 j. 9 10 32 13 64 

s R.C. THOMAS et V. J. WILSON, Science 151, 1538 (1966)~ 
6 IV[. 1TO , N. KAWAI, M. UDo,et N. SAgo, Expl'Brain Res. 6, 247 

(1968). 
M. ITo, N. KAWAI, M. UDO et N. MAYO, Expl Brain Res. 8, 249 
(1969). 

8 R. LORE~;TE DE;No, Arehs Neurol. Psychiat. 30, 245 (1933). 

V o l u m e  C h a n g e s  in the  Cell  Nuc le i  of  the  V e n t r o m e d i a l  N u c l e u s  of the  Rabbi t  F o l l o w i n ~  H e m o r r h a g e  

The  size of a ceil nuc leus  is a sens i t ive  c r i t e r ion  of the  
f u n c t i o n a l  s t a t e  of t he  cell 1. I n  t he  h y p o t h a l a m u s  changes  
in t he  nuc lea r  size of speci f ic  groups  of ceils h a v e  been  
r epo r t ed  a f te r  c a s t r a t i o n 2  thy ro idec tomyS,  adrena lec to -  
my4,5, d u r i n g  t he  d i f fe ren t  phases  of t he  es t rous  cycle6, 
d u r i n g  t h e  a n n u a l  a n t l e r  g r o w t h  cycle in  the  roe-deer  ~ 
a n d  also a f t e r  coi tus  in female  r a b b i t s  8. Neurogen ic  s t ress  
i nduced  b y  fo rmal in  in jec t ion  causes d i m i n u t i o n  of t he  
nuc lea r  d i a m e t e r  of v e n t r o m e d i a l  nuc leus  (VMN) cells 4, 6. 
I n  all  of these  s tud ies  t he  t i m e  course of th i s  response  was 
no t  followed. I n  order  to  i nves t i ga t e  t he  inf luence  of a 

sys temic  s t ress  and  • l eng th  of i ts  effect  a k a r y o m e t r i c  
s t u d y  of t he  VMN response  to h e m o r r h a g e  was pe r fo rmed  
in r abb i t s .  Fo r  de t ec t ion  of t he  spec i f i ty  of t he  response  
in t he  VMN compar i sons  w i t h  t he  response  in t h e  cell 
nuclei  f rom the  nuc leus  ceruleus  (NC) a n d  t he  cerebel lar  
cor tex  (CC) were made.  The  resul t s  f rom the  NC area  h a v e  
been  pub l i shed  p rev ious ly  9 

Material and methods. R a b b i t s  (2:5-3.0 kg), were b led  
f rom t h e  ca ro t id  a r t e r y  u n d e r  local  anaes thes ia .  The  
inse r t ion  of a ca ro t id  c a n n u l a  was pe r fo rmed  du r ing  a n  
per iod  of a b o u t  15 min.  Some 70 ml  of b lood was t a k e l l  
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and af ter  1 min.  40 ml  of hepar in ized  blood f rom ano the r  
r abb i t  was re t ransfused  wi th in  3 mill. The animals  were 
sacrificed at  def ined in tervals  af ter  hemor rhage  by  air 
embolism,  The bra in  was perfused  wi th  physiological  
saline and then  f ixed wi th  Bouin ' s  fluid. The hypo tha la -  
mus  was em bedded  in paraf f in  and 10 ~m serial sect ions 
were s ta ined wi th  h e m a t o x y l i n  and eosin. The nuclear  
d iameters  (200 cells each of VMN and  NC in each animal) 
were de te rmined  as descr ibed previous ly  v. The controls  
were sacrificed by  air embolism.  For  s ta t i s t ica l  evalua t ion  
the  analysis  of var iance  tes t  was used. 

Results. The nuclear  d i ame te r  of t he  VMN cells in 
controls  was 8 .88-9.03~m (range of mean  d iameters  in 
individual  animals).  The animals  sacrificed immedia te ly  
af ter  inser t ion of the  carot id  cannula  showed a non-signi-  
f icant  decrease ill the  size of the  cell nuclei  in the  VMN 
(P  > 0.05). Wi th in  the  f i rs t  15 min  af ter  bleeding there  
was a rapid d iminu t ion  in the  size of the  cell nuclei in the  
VMN and  a m i n i m u m  was found 30 rain af ter  the  hemor-  
rhage  (P  <0.01). This was followed by  a non-s ignif icant  
increase be tween  the  45th and  60th min.  Then the  size 
decreased sl ight ly again reaching a second m i n i m u m  in 
the  75th rain. Af ter  90 min  the  cell nuclei  of the  VMN 
increased in size again (P  < 0.01) (see Figure).  

The nuclear  d iamete r  of the  NC cells of the  control  ani- 
mals  was 10.33-10.47txm (range of mean  d iamete r s  in 
individual  animals).  Af ter  abon t  18 min  f rom the  begin- 
ning of hemor rhage  the  nuclei of the  NC cells began  to 
enlarge. The increase reached a s table  p la teau  45 min  
af ter  the  onset  of the  hemorrhage .  F r o m  t h a t  t ime  on, t he  
nuclei exh ib i ted  no s ignif icant  change  dur ing the  course 
of th is  expe r imen t  (P  >_0.05). The early change (rise) in 
NC nuclear  d iamete r  following hemor rhage  is the  reverse 
of the  change (drop) found in the  VMN. 

The nuclear  d iamete r s  of the  CC ceils does no t  change 
s ignif icant ly  ( P  > 0.05) dur ing  the  exper imen ta l  period.  

Discussion. The reverse p a t t e r n  of nuclear  change in the  
NC as compared  to t he  VMN and no changes  ill the  CC 
indicates  t h a t  t he  changes  in the  VMN are no t  p roduced  
by  some non-specif ic  influence causing shr inkage of the  
cellular nuclei, for example  hypox ia  10. 

Af ter  neurogenie  stress reduc t ion  of the  nuclear  size of 
the  VMN cells has  been  repor ted  in ra t s  4,11. PALKOVITS 
and MITRO 5 assume t h a t  the  VMN area and the  arcuate  
nucleus (ARN) conta in  cor t ico-s teroid-sensi t ive  neurons  

and t h a t  the  changes  of the  nuclear  volume of tile VMN 
and A R N  cells af ter  s tress results  f rom changes  in circu- 
la t ing cort icosteroids.  This  suggest ion is suppor t ed  by  
f indings t h a t  t r e a t m e n t  wi th  cort icoids decreases the  
nuclear  size of VMN cellsS, n.  On o ther  h a n d  SZENTHA- 
GOTHAI et  al. ~ repor ted  en la rgement  of the  nuclear  s~ze 
of VMN cells af ter  corticoid t r ea tmen t .  

In  the  p resen t  s tudy  both,  decreasing and increasing of 
the  nuclear  size of the  VMN cells were found depending  
on the  t ime  af ter  hemor rhage  (Figure). The fast  change 
in the  nuclear  size of t he  VMN cells (rapid d iminut ion  in 
10-20 min) correlates  w i th  the  fast  ac t iva t ion  of the  hypo-  
tha l amic -p i tu i t a ry -ad rena l  axis. Stress increases h y p o t h a -  
lamic C R F  con ten t  in less t h a n  2 mint~, la, raises ACTH 
p lasma  levels in a few min 14 and  elevates  p lasma levels 
of cort icoids wi th in  10 rain af ter  the  beginning of the  
react ion ls,16. The two-phase  react ion (decrease followed 
by  an increase in the  nuclear  size of VMN cells) m a y  be 
connec ted  wi th  the  f indings of a b iphasic  response  in the  
med ian  eminence  con ten t  of C R F  following noxious  s t im- 
uli r epor ted  by  HIROSHIGE et al.~6. The t ime  sequence 
of the  b iphasic  response  of the  VMN ceils af ter  hem-  
orrhage is r emarkab ly  similar  to  the  HIROSmGE findings.  

The VMN area is connec ted  no t  only wi th  cort icoid 
secret ion bu t  also wi th  the  secret ion of g rowth  hormone  ~. 
Growth  ho rmone  levels in blood change very  quickly 
af ter  s tress s t imula t ion  ~s raising in p r ima tes  and failing 
in the  rat.  Therefore  the  exac t ly  re la t ionship  of descr ibed 
changes  is not  ye t  possible. 

Zusammen/assung. Der Einf luss  der s ta rken  Blu ten t -  
n a h m e  auf die Gr6sse der Zellkerne im Nucleus ven t rome-  
dialis (VMN) wurde  am K a n i n c h e n h y p o t h a l a m u s  unter -  
sucht  und  mi t  der  Kerngr6sse  im Nc. ceruleus und im 
cerebel laren Cortex verglichen.  Es wurde  festgestell t ,  
dass die morphologischen  Ver~inderungen im VMN in drei  
Phasen  ver laufen:  1. schnelle Kernverk le inerung,  2. Pla-  
t eauphase  und  3. Kernvergr6sserung.  Als Kont ro l len  
wurden  Tiere mi t  imp lan t i e r t en  Carotiskanii len ohne Blut-  
e n t n a h m e  verwendet .  
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Time course of changes  in the nuclear  d i ame te r  of cells in the vent ro-  
medial nucleus, the nucleus ceruleus and cerebellar cortex following 
hemorrhage in rabbit. Each of the points represents the mean and 
standard error of the nuclear diameter of one single animal. 
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