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Effects of Vaginal  S t imulat ion  on Hypotha lamic  

In  the  rabbi t ,  ovula t ion occurs na tura l ly  in response to  
ma t ing  bu t  can be induced by  mechanica l  s t imula t ion  of 
the  vagina.  The s t imulus  is re layed t h rough  the  cent ra l  
nervous  sy s t em  and  reaches  t he  med ian  eminence  in a 
few seconds;  release of gonado t rop in  by  hypophys i s  is 
t h e n  ac t iva ted .  R u p t u r e  of follicle occurs 1 0 h  af ter  
s t imula t ion  ~. Since ovula t ion  no longer occurs if tile 
p i tu i t a ry  s ta lk  is cut  before the  25th min af ter  s t imula-  
t ion 2, t he  nervous  n lechanism of ovula t ion  can be l imi ted  
to  t he  first  x/2 h t h a t  follows s t imula t ion .  Our purpose  
is to s tudy  modif icat ions  of single uni t  firing in the  hypo-  
t ha l amus  dur ing  t h a t  crit ical period.  

Since ovula t ion  can be d i s tu rbed  by  anes thes ia  we 
have  used a chronic p repa ra t ion  for the  unanes the t i zed  
an imal  3. On the  o ther  hand ,  coitus or vaginal  s t imula t ion  
induces general  changes  in behav ior  and in the  sleep- 
wakefulness  s t a t e  in the  r abb i t  ~, 5. We also know t h a t  
mos t  of the  cells in t he  h y p o t h a l a m u s  6 exhib i t  changes  
in the i r  p a t t e r n  of firing according to  t he  level of arousal.  
I t  is therefore  of great  impor tance  to  iden t i fy  the  specific 
p a r t  t he  ovu la to ry  func t ion  p lays  in a subsequen t  change  
observed in single uni t  ac t iv i ty  apar t  f rom the  non- 
specific inf luence of s leep-wakefulness var ia t ions .  

Methods. We f i t ted  30 female ' fauve de Bourgogne '  
r abb i t s  (3.5-4 kg) wi th  a s tereotoxical ly  imp lan t ed  cyl- 
inder  which  allowed us to record single uni ts  in t he  freely- 
mov ing  animal ;  a f ter  each animal  had  recovered f rom 
surgery,  we recorded uni t  ac t iv i ty  in the  h y p o t h a l a m u s  
wi th  a hydraul ica l ly  dr iven  glass- insulated p l a t i n u m 
microelect rode 7. 

W h e n  we de tec ted  a s table  neurone,  we f irs t  t es ted  
i ts  sens i t iv i ty  to  change  in the  levei of arousal  and  
recorded f rom it dur ing  wakening,  slow-sleep and  para-  
doxical  sleep. Then  vaginal  s t imula t ion  was pe r fo rmed  
wi th  a lucite rod ac ted  on by  an e lec t rov ibra tor  (50 Hz) 
dur ing  30 sec. The ovaries were examined  af ter  48 h for 
rup tu red  ovar ian  follicles. 

Single  Units  in Unanes thet i zed  Rabbits  

Results. The f requency  of spontaneous  discharge (F) 
was s ta t is t ica l ly  analyzed for each uni t  in order  to  
de te rmine  tile s tab i l i ty  of the  discharge.  A conf idence 
in te rva l  of var ia t ion  (CIV) was es tabl ished for the  3 
levels of arousal :  CIV = 2 h a l a n  (h, coefficient  of prob-  
abi l i ty ;  a, s t an d a rd  devia t ion;  n, n u m b e r  of samples  of 
measured  frequency).  

The changes  of 95 cells analyzed f rom waking  to slow 
sleep are summar ized  in the  Table  wi th  respec t  to the i r  
ana tomica l  location.  Only  36 of those  cells were s tudied  
af ter  vaginal  s t imula t ion  because of the  di f f icul ty  of 
holding tile uni t  for a suff icient ly long per iod in the  
unanes the t i zed  aninlal.  We considered t h a t  uni t  discharge 
var ia t ion  (UDV) was specifically re la ted  to vaginal  s t imu-  
la t ion when  the  U D V  af ter  s t imulus  exceeded the  CIV 
or was dissociated f rom the  normal  var ia t ion  correspond-  
ing to a s leep-wakefulness  change.  

Of those  36 cases, 17 failed to  show an ovula t ion  
induced by  vaginal  s t imulat ion.  In  those  negat ive  s t imu-  
lat ions a 'non-specif ic  U D V  was observed in any  h y p o t h a -  
lamic units.  I n  19 cases, animals  normal ly  ovula ted  in 
response to vaginal  s t imulus.  We  observed specific U D V  
af ter  those  posi t ive  s t imula t ions  in 15 cells. Responses  
migh t  be d iv ided in to  3 groups on the  basis of ana tomica l  
locat ion of t he  cells and  on the  p a t t e r n  of UDV.  The 
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Brain site S No. of celts b Spontaneous changes from waldng to slow-sleep 
Decrease Increase No change 

Response to vaginal stimulation 
Ovulation o Specifics Type e 

UDV 

MPO 19 (5) 13 (68%) 2 (11%) 4 (21%) 4 4 A 

VMH 8 (6) 5 (62%) 2 (25%) 1 (13%) 3 3 A 

DHA 32 (3) 23 (72%) 4 (12%) 5 (16%) 2 0 - 

LHA 7 (2) 2 (29%) 1 (14%) 4 (57%). 1 0 - 

S•A 6 (1) 5 (83%) 1 (17%) - 0 0 - 
PLttA 12 (8) 4 (33%) 3 (25%) 5 (42%) 2 2 r 

PMA 8 (8) - - 8 (100%) 6 6 B 

Others 3 (3) 1 - 2 1 0 

Total 95 (36) 53 (56%) 13 (14%) 29 (30%) 19 15 

Anatomical areas correspond to SAWYER et al). MPO, medial preoptic area; VMH, nucleus ventromedialis hypothalami~ DHA, dorsal 
hypothalamie area; LHA, lateral hypothalamic area; SMA, supramammillary area; PMA, premamillary area; with the exception of PLHA: 
posterolatqral hypothalamic area (p~ limited inside by fornix and mamillothalamic tract); others correspond to anterior commissure and 
massa intermedia of thalamus, b Number in parenthesis corresponds to the number of the cells tested by vaginal stimulation, c Number of 
cases in which vaginal stimulation was followed by an ovulation, d Number of cases in which specific unit discharge variation was induced 
by vaginal stimulation. ~ Type of the cell response to vaginal stimulation described in text and figure. 
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3 types of significative UDV after positive 
vaginal stimulation (VS) : A) Cell 24 (VMH) ; 
B) cell 90 (PMA); C) cell 78 (PLHA). 
On the right : variations of F before and after 
VS; (O) correspond to waking state;  (�9 
correspond to slow sleep; ( I )  correspond to 
paradoxical sleep; Fw, mean firing rate 
during waking; Fss, mean firing rate during 
slow sleep. 
On the left: samples of spikes before (T) and 
after VS. 

t y p e  A (7 cells F igure  1, A) was exclus ively  obse rved  in 
M P O  and  V M H :  pos i t ive  vag ina l  s t i m u l a t i o n  was im- 
m e d i a t e l y  followed b y  a large d i m i n u t i o n  of F indepen-  
d e n t  of changes  in a rousa l ;  t h e n  F r e t u r n e d  to  in i t ia l  
level  15-20 m i n  a f t e r  t h e  end  of s t imu la t ion .  T he  oppos i te  
Type  B (6 ceils, F igure  1, B) was obse rved  in P M A :  
ra i s ing  of F b e g a n  1 or 2 m i n  a f te r  t he  end  of vag ina l  
s t i m u l a t i o n  a n d  was m a x i m a l  b e t w e e n  t he  15th  a n d  
20 th  min,  t h e n  F r e t u r n e d  to t i le  in i t ia l  level  a f te r  t he  
25 th  min .  A response  of t y p e  C was only  obse rved  in 
2 cells loca ted  in P L H A :  t h e  ra i s ing  of F a f te r  vag ina l  
s t i m u l a t i o n  was more  d r ama t i c ,  shor t e r  and  occur red  
l a t e r  t h a n  the  response  of t y p e  B. 

Discussion. Since v a r i a t i o n s  in  electr ical  a c t i v i t y  of 
some h y p o t h a l a m i c  cells are  recorded  du r ing  t he  per iod  
in which  p i t u i t a r y  a c t i v a t i o n  is p r e s u m e d  to  occur  a n d  
fai led to occur  w h e n  vag ina l  s t i m u l a t i o n  does no t  induce  
ovu la t ion ,  those  u n i t  f i r ing changes  could p r e s u m a b l y  be  
r e l a t ed  to  a neu ro -endoc r ine  p h e n o m e n a .  The  lack  of cell 
response  in nega t i ve  vag i na l  s t i m u l a t i o n  is also a n  
a r g u m e n t  for b lockade  of ovu l a t i on  a t  a h y p o t h a l a m i c  
level.  Tile sho r t  l a t ency  and  t he  t i m e  course of cell 
response  sugges t  a d i rec t  effect  of vag i na l  s t imu la t ion .  
Since t h e  decreased  a c t i v i t y  obse rved  in V M H  and  M P O  
a f t e r  pos i t ive  vag ina l  s t i m u l a t i o n  was d issocia ted  f rom 
changes  in arousal ,  i t  is d i f f icul t  to  a s sume  t h a t  th i s  
resu l t  could  be  due  to  a p r i m a r y  i n h i b i t i o n  b y  p roges t in  
which  is re leased w i t h i n  m i n u t e s  fo l lowing m a t i n g  8. 
Never the less ,  a f eedback  effect  of h o r m o n e s  re leased b y  
vag ina l  s t i m u l a t i o n  (LH, oxytoc in ,  proges t in)  c a n n o t  be  
e l imina ted .  The  cell a c t i v i t y  obse rved  in P M A  has  to  
be  c o m p a r e d  w i t h  t he  resu l t s  of HAYWARD et  a12 which  

induce  ovu l a t i on  b y  electr ical  s t i m u l a t i o n  of t he  same  
area  and  sugges t  t h a t  a c t i v a t i o n  obse rved  in those  neu rons  
is r e l a t ed  to  t he  secre t ion of re leas ing fac to r  (LRF)  in to  
t he  p o r t a l  sys tem.  The  oppos i te  U D V  in  V M H  a n d  A P M  
suggests  also t h e  poss ib i l i ty  of a func t iona l  a n t a g o n i s m  
of those  a rea  to t he  ne rvous  con t ro l  of ovu la t ion .  

Rdsumd. Certa ins  neurones  h y p o t h a l a m i q u e s  p r 6 s e n t e n t  
dans  la demi -heure  qui su i t  une  s t i m u l a t i o n  vag ina le  des 
modi f i ca t ions  de leur  d6charge  s p o n t a n 6 e  i n d @ e n d a n t e s  
de l ' 6 t a t  de v ig i lance  de l ' an imal .  Ces v a r i a t i o n s  pour -  
t a l e n t  6tre  en  r a p p o r t  avec  les m6can i smes  n e r v e u x  de 
l ' o v u l a t i o n  p rovoqu6e  chez la Lapine .  
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