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O x y t o c i n a k t i v i t A t  er folgte  a m  i so l ie r ten  R a t t e n u t e r u s .  
D iese lben  K a n i n c h e n  d i e n t e n  a u c h  als  K o n t r o l l t i e r e  d u t c h  
L i q u o r a n a l y s e  ohne  e l ek t r i sche  S t i m u l a t i o n .  D e r  E l e k t r o -  
dens i t z  wurde  n a c h  d e m  Absch lus s  de r  Versuchsse r i e  
h i s to Iog isch  kon t ro l l i e r t .  

Die  oxy toc i sche  A k t i v i t ~ t  de r  C S F  wi rd  n a c h  e lekt r i -  
scher  S t i m u l a t i o n  des  P V  v o n  d u r c h s c h n i t t l i c h  385 auf  
786 [zE/ml geste iger t .  S t i m u l a t i o n  des  SO b r i n g t  e ine  
ger ingere  u n d  n i c h t  s i gn i f i kan t e  E r h 6 h u n g  des O x y t o c i n -  
t i t e r s  (Figur) .  I n  ca. 30% der  Ve r suche  n a c h  S t i m u l a t i o n  
des SO w u r d e  die 0 x y t o c i n m e n g e  in de r  C S F  gegeni iber  
den  K o n t r o l l e n  sogar  v e r m i n d e r t  vo r ge f unden .  

Gezie l te  e lek t r i sche  S t i m u l a t i o n e n  des  SO u n d  des  P V  
m i t  ansch l i e s sende r  B e s t i m m u n g  y o n  O x y t o c i n  (und 
Vasopress in)  i m  B l u t  s ind  be re i t s  d u r c h g e f t i h r t  w o r d e n  *. 
Die  E rgebn i s se  s t i m m e n  m i t  den  von  uns  in de r  C S F  
e r m i t t e l t e n  w e i t g e h e n d  i iberein,  sowei t  sic die Mengen-  
v e r h a l t n i s s e  de r  zus~ttzlich aus ges ch i i t t e t en  N e u r o h o r m o n e  
be t re f fen .  Die  R e i z u n g  des  P V  h a t  e inen  d e u t l i c h e n  An-  
s t i eg  des  O x y t o c i n t i t e r s  i m  B l u r  u n d  in  de r  C S F  zur  
Folge,  w ~ h r e n d  die S t i m u l a t i o n  des  SO n u r  e ine  u n w e s e n t -  
l iche  Menge  Oxytocir~ f re i se tz t  u n d  m i t u n t e r  die Aussch i i t -  
t u n g  sogar  h e m m t .  
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Verfinderung der Oxytocinaktivit~it des Liquor cerebrospinalis nach 
elektrischer Stimulation des Nucleus supraopticus und des Nucleus 
paraventricularis. Die statistische Absicherung erfolgte mit Hilfe des 
FISHER-Tests. 

F i i r  die B e w e r t u n g  unse re r  E rgebn i s se  s ind  de r  grosse 
Re izbere ich ,  den  die y o n  u n s  v e r w e n d e t e n  E l e k t r o d e n -  
p a a r e  erfassen,  die i n d i v i d u e l l e n  V a r i a t i o n e n  de r  Ver -  
suchs t i e re  u n d  die u n i i b e r s e h b a r e n  V e r s c h a l t u n g s m 6 g l i c h -  
k e i t e n  i n n e r h a l b  de r  N e u r o n e n n e t z e  in B e t r a c h t  zu 
z iehen.  Bei  e l ek t r i s chen  S t i m u l a t i o n e n  i s t  u n t e r  d iesen 
B e d i n g u n g e n  sowohl  m i t  e x c i t a t o r i s c h e n  als  a u c h  m i t  
i n h i b i t o r i s c h e n  Vorg~tngen zu r echnen .  H e m m u n g e n  de r  
O x y t o c i n f f e i s e t z u n g  in  die C S F  k S n n e n  n i c h t  n u r  n a c h  
e l ek t r i sche r  R e i z u n g  des  SO (30% de r  E x p e r i m e n t e ) ,  
sonde rn  a u c h  n a c h  E l e k t r o s c h o c k  des G e s a m t h i r n s  s 
b e o b a c h t e t  werden .  Dagegen  s t e ig t  die O x y t o c i n a k t i v i t i i t  
de r  C S F  im Ver l au f  ep i l ep t i sche r  (und  ghnl icher )  
Kr i tmpfe  ~ u n d  n a c h  P V - S t i m u l a t i o n  betr~Lchtlich an.  Das  
l~tsst die Sch luss fo lge rung  zu, die s t a r k e  S te ige rung  de r  
o x y t o c i s c h e n  A k t i v i t a t  i n  der  C S F  n a c h  Krampfanf~Lllen 
k 6 n n t e  d u t c h  A k t i v i e r u n g  des  P V  u n t e r  d e m  Wegfa l l  
y o n  H e m m u n g s v o r g i i n g e n  z u s t a n d e  k o m m e n .  

Summary.  Elec t r i ca l  s t i m u l a t i o n  of t h e  p a r a v e n t r i c u l a r  
nuc l eus  caused  a s ign i f i can t  inc rease  of t h e  oxy toc i c  
a c t i v i t y  in  t h e  ce r eb rosp ina t  f luid,  whe rea s  no  s ign i f i can t  
increase  fol lowed a s t i m u l a t i o n  of t h e  s u p r a o p t i c  nucleus .  
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Castration H y p e r s e c r e t i o n  o f  L u t e i n i z i n g  H o r m o n e  b u t  L a c k  o f  O v a r i a n  C o m p e n s a t o r y  Hypertrophy 
i n  U n d e r f e d  R a t s  

T h e  r e d u c t i o n  in  o v a r i a n  we igh t  a n d  f u n c t i o n  t h a t  
resu l t s  f r o m  feed r e s t r i c t ion  in  t he  r a t  ha s  b e e n  a t t r i b u t e d  
to  i m p a i r e d  re lease  of g o n a d o t r o p i n  1, 3. R e d u c e d  s y n t h e s i s  
a n d  re lease  of h y p o t h a l a m i c  g o n a d o t r o p i n  re leas ing  
fac to rs  in  u n d e r f e d  r a t s  ha s  been  sugges ted  as a poss ib le  
m e c h a n i s m  to  exp la in  th i s  effect  z. T he  o b s e r v a t i o n  t h a t  
o v a r i a n  c o m p e n s a t o r y  h y p e r t r o p h y  does no t  occur  
fo l lowing r e m o v a l  of one  o v a r y  in r a t s  r ece iv ing  50% of 
n o r m a l  feed i n t a k e  s sugges t s  t h a t  t he  h y p e r s e c r e t i o n  of 
g o n a d o t r o p i n s  n e c e s s a r y  for  t h i s  process  4,5 h a s  b e e n  
b locked .  

I n  t h e  fo l lowing e x p e r i m e n t  t h e  ef fec t  of feed r e s t r i c t i on  
on  b o t h  o v a r i a n  c o m p e n s a t o r y  h y p e r t r o p h y  a n d  on  
s e r u m  levels  of L H  fo l lowing o v a r i e c t o m y  were  s tud ied .  

Materials and methods. F e m a l e  S p r a g u e - D a w t e y  ra ts ,  
2 -3  m o n t h s  old, were  m a i n t a i n e d  in i n d i v i d u a l  cages in  
a l i gh t  (12 h l ight]12 h dark)  a n d  t e m p e r a t u r e  (22-24°C) 
con t ro l l ed  room.  20 a n i m a l s  rece ived  a c o m m e r c i a l  r a t  
d i e t  ad  l i b i t u m  (high feed level) whi le  a n o t h e r  20 a n i m a l s  
were  l im i t ed  to  50% of t h e i r  da i ly  ad  l ib i tu rn  c o n s u m p t i o n  
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Weight of ovarian tissue removed on day 20 and serum LH levels 14 
days laLer in rats on 2 feed levels 

Feed No. of Weight of ovarian Serum LH concentration 
level rats tissue removed on day 34 

on day 20 (rag) (ng NIH-LH-S14/ml) 
(mean ~ S.E.)t (mean ± S.E.) 

High b 8 66 ~t= 4 14.1 =h 1.9 

High~ 9 95 ± 6 13.0 ± 1.4 

Lowb 6 40 -t- 3 13.2 4- 2.4 

Low o 8 58 :t= 2 15.8 ~ 2.6 

"Ovarian weight for those rats contributing LH data. bOne ovary re- 
moved on day 10, second ovary removed on day 20. eBoth ovaries 
removed on day 20. 
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Weight of single ovaries for rats on high or low feed levels. Each bar 
indicates the mean ± S.E. The number of animals per group are shown 
above each bar. For each feed level the lined bar represents ovaries re- 
moved on day 10 of feed treatment; the open bar represents the re- 
maining ovaries in the same rats on day 20. The dotted bar repre- 
sents the weight of ovaries from intact animals on day 20. 

m e a s u r e d  dur ing  a 3-day p r e - e x p e r i m e n t a l  per iod (low 
feed  level). One o v a r y  was  r e m o v e d  and  weighed on d a y  
10 of feed t r e a t m e n t  in ha l f  of t he  r a t s  on each  feed level. 
The  r ema in ing  o v a r y  was r e m o v e d  a n d  we ighed  on day  
20. In  t he  o the r  10 an imals  on each  feed level, b o t h  
ovar ies  were  r e m o v e d  on d a y  20 and  weighed  individual ly .  
1 ova ry  was  chosen  a t  r a n d o m  fronl  each  r a t  for ova r i an  
we igh t  compar i sons .  Blood  was  d r a w n  b y  h e a r t  p u n c t u r e  
f r o m  all r a t s  on d a y  34. Se rum lu te in iz ing h o r m o n e  (LH) 
c o n c e n t r a t i o n  was  d e t e r m i n e d  b y  r a d i o i m m u n o a s s a y  B. 
The  s t a n d a r d  used was  N I H - L H - S I 4 .  D e a t h  of some 
an imals  a n d  insuff ic ient  se rum for assay  in s e v e r a l  cases, 
resu l ted  in unequa l  n u m b e r s  of animals  per  group.  

Results and discussion. The effect  of uni la tera l  ovar iec to-  
m y  on each feed level is shown in t he  Figure.  In  ra t s  on 
the  h igh  feed level t he  ova ry  r emoved  on d a y  10 ave raged  
45 m g  in weight .  As a resu l t  of un i la te ra l  ova r i ec tomy,  t h e  
w e i g h t  of t he  r e m a i n i n g  o v a r y  on  d a y  20 was larger,  
ave rag ing  66 mg  ( P  , ( 0 . 0 5 ) .  Ovar ian  we igh t  for i n t ac t  
cont ro ls  on d a y  20 averaged  44 rag, s imi lar  to  t he  day-10 
value.  R a t s  on the  low feed level showed  no increase in 
ovar ian  we igh t  fol lowing uni la tera l  ova r i ec tomy,  Mean 
we igh t s  on days  10 a n d  20were  41 and  39mg,  respec t ive ly .  
Ovar ies  f rom i n t a c t  r a t s  on  d a y  20 averaged  only  29 m g  
and  were  s igni f icant ly  ( P  < 0.05) smal le r  t h a n  those  
obse rved  in each  of  t he  o the r  groups.  

Se rum L H  concen t r a t i on  14 days  a f t e r  r emova l  of all 
ova r i an  t issue a p p e a red  to  be  equal ly  h igh  in all  g roups  
(Table). These levels are a p p r o x i m a t e l y  10-fold h igher  
t h a n  the  basal  levels obse rved  in no rma l  adu l t  female  ra t s  
in  th is  l abora to ry  ~. 

Consider ing t h a t  t h e  ovar ies  of r a t s  on a low feed level 
undergo  a t r o p h y  a n d  p r e s u m a b l y  secrete  r educed  a m o u n t s  
of s teroids ,  i t  is surpr i s ing  t h a t  t he i r  r emova l  should  
h a v e  such  a p r o f o u n d  effect  on  p i t u i t a r y  L H  secret ion.  
Assuming  t h a t  c o m p e n s a t o r y  h y p e r t r o p h y  of t he  ova ry  

is due  to  hype r sec re t ion  of gonadot ropin4 ,  5 and  t h a t  
under feed ing  does  n o t  a f fec t  ova r i an  response  to  gonado-  
t r o p i n s L  t h e n  t h e  resul ts  p r e sen t ed  in th i s  r e p o r t  ind ica te  
t h a t  t he  presence  of a s ingle o v a r y  is suff ic ient  to  p r e v e n t  
p i t u i t a r y  hyper sec re t ion  of g o n a d o t r o p i n  in an  under fed  
b u t  no t  in a full-fed animal .  The presence  of 2 ovaries  in 
the  under fed  an imal  m a y  prov ide  grea te r  inh ib i t ion  to  
t h e  p i t u i t a r y  leading to  ova r i an  a t rophy .  Fol lowing 
r e mo v a l  of b o t h  ovaries,  t he  p i t u i t a r y  and  h y p o t h a l a m u s  
are  free of all ova r i an  s teroid  inh ib i t ion  and  hyper sec re t ion  
of L H  occurs  regardless  of feed level. This  i n t e r p r e t a t i o n  
suggests  t h a t  a low level of feed in take  m a y  resul t  in 
increased sens i t iv i ty  of t h e  h y p o t h a l a m u s  to  ovar ian  
s teroids.  P e r h a p s  the  h y p o t h a l a m u s  in a r a t  on low feed 
in take  is s imi lar  in th is  respec t  to  t h a t  of an i m m a t u r e  
r a t  which  has  been  shown to  be  t a r  more  sens i t ive  to  t he  
inh ib i to ry  effects  of e s t rogen  t h a n  the  adu l t  g, 10 

Zusammen/assung. Die H e r a b s e t z u n g  der  F u t t e r r a t i o n  
um 50% v e r h i n d e r t  bei  R a t t e n  die k o m p e n s a t o r i s c h  
au f t r e t ende  Hyperp la s i e  nach  einsei t iger  Ovar iek tomie .  
Die Z u n a h m e  des  Gehal tes  an  P la sma-Lu te in i s i e rungs -  
ho rmon ,  die  nach  F i i t t e r u n g  aller  Ovar ien  au f t r i t t ,  is t  
unabhi~ngig yon  der  N a h r u n g s m e n g e  und  s te ig t  be i  d iesen 
Tieren  auch  nach  E n t f e r n u n g  des ve rb l i ebenen  Ovars  
n i ch t  an. 
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