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C o n t r i b u t i o n  a l ' 6 t u d e  d u  s y n d r o m e  m o t e u r  
provoqufi chez la Souris par l'amino-dipropio- 

nitrile (souris tournantes) 

E n  1952, ROTHLIN e t  CERLETTI 1 o n t  d6cr i t  un  syn-  
d rome  m o t e u r  t r~s  pa r t i cu t i e r ,  a p p a r u  s p o n t a n 6 m e n t  
chez c e r t a i n e s  sour is  de  leur  l abo ra to i r e .  Ce s y n d r o m e  
est ca rac t6r i s6  p a r  u n e  a g i t a t i o n  s p o n t a n 6 e  de l ' a n i m a l  
et  le d 6 c l a n c h e m e n t  i n t e r m i t t e n t  d 'acc~s  de , cou r se  
circulaire,) k t r6s  g r a n d e  vi tesse .  P, OTHLIN a t t r i b u e  
une m u t a t i o n  g6n6 t ique  l ' a p p a r i t i o n  de ce s y n d r o m e .  
I1 a r6ussi  ~ Ia i re  u n  61evage de sour is  t o u r n a n t e s  en  les 
c ro i s an t  e n t r e  elles. 

Que lques  mois  a u p p a r a v a n t ,  nous  a v i o n s  ~ d6cr i t  un  
s y n d r o m e  i d e n t i q u e  ma i s  p r o v o q u 6  p a r  l ' i n j e c t i o n  5. 
l ' a n i m a l  d ' a m i n o - d i p r o p i o n i t r i l e .  D6j~ EHRLICH (cit6 
pa r  GRUNEBERG) a e t  MORGAN* l ' a v a i e n t  6 g a t e m e n t  
d6c lanch6  p a r  i n j e c t i o n s  de d6riv6s a r s e n i c a u x ,  e t  
GOLDIN e t  c o l l a b o r a t e u r s  5 o n t  6 g a l e m e n t  d6c r i t  les 
m a n i f e s t a t i o n s  m o t r i c e s  p r o v o q u 6 e s  chez  la  sour i s  p a r  
les a m i n e s  chlor6es.  

D a n s  n o t r e  p r e m i b r e  no t e  ~ nous  n ' a v o n s  f a i t  6 t a t  que  
du d 6 c l a n c h e m e n t  du  p h 6 n o m 6 n e  e t  de  la  I iste des  d6r iv6s  
du n i t r i l e  a c r y l i q u e  d o n t  l ' a m i n o - d i p r o p i o n i t r i l e  6 t a i t  
un  t e rme .  

Nous  v o u l o n s  pr6ciser  ici les c o n d i t i o n s  d ' a p p a r i t i o n  
du p h 6 n o m 3 n e  e t  d o n n e r  l ' a n a l y s e  g r a p h i q u e  du  syn-  
d rome  d ' a g i t a t i o n  de la  sour is  ((tournante~,, 

P o u r  p r o d u i r e  le s y n d r o m e  n o u s  i n j e c t i o n s  ~ des  
souris  d ' u n  po ids  m o y e n  de  20 g e t  e n  b o n n e  san t6 ,  une  
dose de  1 g 50/kg  d ' a m i n o - d i p r o p i o n i t r i l e .  L ' i n j e c t i o n  
est  p r a t i q u 6 e  d a n s  la  cav i t6  p6r i ton6a le  ou sous  la  peau ,  
t o u s l e s  d e u x  j o u r s ;  u n  t o t a l  de 4 i n j e c t i o n s  suff i t .  

C ' e s t  k p a r t i r  de l a  4e i n j e c t i o n  que  l ' a n i m a l  p r6 sen t e  
un  ~ t a t  d ' a g i t a t i o n  a n o r m a l ,  pu is  en  q u e l q u e s  jours ,  le 
s y n d r o m e  se c o n s t i t u e  de  fagon d6 f in i t i ve  s ans  qu ' i l  so i t  
n6cessaire  de fa i re  d ' a u t r e s  in j ec t ions .  L a  ((souris t o u r -  
nante))  p a r  a m i n o - d i p r o p i o n i t r i l e  a une  dur6e  m o y e n n e  
de vie i d e n t i q u e  ~t celle de n ' i m p o r t e  quel le  souris .  El le  
m a n g e  e t  d o r t  n o r m a l e m e n t .  L ' 6 t u d e  des f o n c t i o n s  de 
r e p r o d u c t i o n  es t  en  cours  e t  f e ra  l ' o b j e t  d ' u n e  n o t e  
u l t6r ieure .  

E n t r e  les p6r iodes  de  s o m m e i l  e t  d ' a l i m e n t a t i o n ,  spon -  
t a n 6 m e n t  les sour is  p r 6 s e n t e n t  u n e  h y p e r a c t i v i t 6  g6n6- 
ralis6e, elles t o u r n e n t  en  r o n d  d a n s  les d e u x  sens,  ou 
p r 6 s e n t e n t  des  m o u v e m e n t s  c h o r 6 o - a t h 6 t o s i q u e s  et ,  
d ' u n e  fa~on g6n6rale ,  l ' a n i m a l  p r 6 s e n t e  des  t r o u b l e s  de  
la c o o r d i n a t i o n  m o t r i c e  avec  p e r t e  de  l ' 6qu i l ib re  s u r  tes 
appu i s  6 t ro i t s  e t  d i f f icu l t6s  p o u r  s ' a r c - b o u t e r  su r  les 
p lans  incl in6s.  

L a  p e r t e  du  r6f lexe de  n a g e  es t  u n  des s ignes  im-  
p o r t a n t  du  s y n d r o m e ;  c o n t r a i r e m e n t  a u x  sour is  nor -  
males  qu i  n a g e n t  t r~s  b ien ,  la  ~souris  t o u r n a n t e ,  d a n s  
l ' eau  se d 6 b a t  e t  f a i t  le (<tonneau)b e t  se n o i e r a i t  si l ' on  
ne la  r e t i r a i t  p a s  d u  r6c ip ien t .  

P o u r  d o n n e r  une  id6e de l ' i m p o r t a n c e  de l ' a g i t a t i o n  
de la  sour i s  t o u r n a n t e  nous  a v o n s  fa i r  des en reg i s t r e -  
m e n t s  g r a p h i q u e s  s u i v a n t  les p roc6d6s  que  n o u s  a v o n s  

d6cr i t s  p a r  a i l l eurs  1. L a  f igure  1 m o n t r e  les t r ac6s  d ' u n e  
sour is  n o r m a l e  e t  d ' u n e  sour is  t o u r n a n t e .  

Fig. 1. 

Nous  a v o n s  6 g a l e m e n t  6 tud i6  l ' a c t i o n  de la  ch a l eu r  e t  
du  f roid  su r  le s y n d r o m e .  Le f roid  a peu d ' i n f l u e n c e  mais ,  
p a r  con t re ,  la  c h a l e u r  p r o v o q u 6 e  p a r  le r a y o n n e m e n t  
d ' u n e  source  ca lo r i f ique  e n t r a i n e  u n e  a u g m e n t a t i o n  
co n s i d 6 rab l e  de l ' h y p e r a c t i v i t 6  de  la  sour i s  t o u r n a n t e  
(Fig. 2) a tors  q u e  le c o m p o r t e m e n t  de  la  sour i s  n o r m a l e  
es t  tr&s peu  inf luenc6.  

Souris normale. 

Souris normale chauff6e. 

Souris tournante. 
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Souris tournante chauff~e. 
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De plus ,  a lors  que  la  sour i s  n o r m a l e  se s o u s t r a i t  p a r  
t o u s l e s  m o y e n s  ~ la  source  de  cha l eu r ,  Ia  ~souris  t o u r -  
n a n t e ,  c o n t i n u e  ~ s ' a g i t e r  d e v a n t  el le  5, u n e  a l lu re  de  
p lus  en  p lus  acc616r6e. 
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N o u s  t e n o n s  6 g a l e m e n t  k s igna le r  que  nous  a v o n s  
p r o v o q u 6 ,  avec  l ' a m i n o - d i p r o p i o n i t r i l e ,  le m~me  syn-  
d r o m e  chez  le r a t .  Nous  p u b l i e r o n s  u l t ~ r i e u r e m e n t  les 
r 6 s u l t a t s  de c e t t e  6 tude .  

Conclusions. 13fen que  l ' 6 t u d e  du  s y n d r o m e  n e u r o -  
logique  de la  sour is  t o u r n a n t e  p r o v o q u 6  p a r  l ' a m i n o -  
d ip rop ion i t r i l e  diff~re u n  peu  de celui  d6cr i t  p a r  ROTHLIN, 
il s ' en  r a p p r o c h e  p a r  de n o m b r e u x  po in t s .  L ' u t i l i s a t i o n  
de ces ((souris t ou rnan t e s ) )  p o u r  t e s t e r  l ' a c t i v i t 6  de m6- 
d i c a m e n t s  s6da t i f s  p e u t  8 t re  env isag6e .  

J. THUILLIER e t  A. BURGER 

Laboratoire de biologic, Clinique des maladies men- 
tales, Hdpital Ste-Anne, Paris, le 29 octobre 1953. 

Zusammen/assung 

O b w o h l  s ich das  n e u r o l o g i s c h e  S y n d r o m  der  D r e h -  
m a u s  u n t e r  E i n f l u s s  des  A m i n o - d i p r o p i o n i t r i l  n i c h t  m i t  
d e r  y o n  ROTHL:N b e s c h r i e b e n e n  k o n g e n i t a l e n  D r e h s n c h t  
deckt0 s ind  d o c h  e in ige  P u n k t e  v e r g l e i c h b a r .  Die Be-  
n i i t z u n g  so lche r  Drehm~tuse  ffir p h a r m a k o l o g i s c h e  
U n t e r s u c h u n g e n ,  z u m  Be i sp ie l  zu r  P r i i f u n g  y o n  Seda t i -  
va ,  i s t  in  B e t r a c h t  zu z iehen.  

T h e  e x h i b i t e d  c o p u l a t o r y  r e sponses  were  q u i t e  inde-  
p e n d e n t  of t h e  sex  of t h e  s t i m u l u s  a n i m a l :  ma les  as well 
as f emales  were  m o u n t e d  w i t h o u t  se lec t ion .  I f  t he  
s t i m u l u s  r a t s  were  females ,  t h e  s e x u a l  a c t i v i t y  of the  
e x p e r i m e n t a l  a n i m a l  was  i n d e p e n d e n t  of t he se  b e i n g  in 
o e s t ru s  or  no t .  

T h e  e x p e r i m e n t a l  female  r a t s  d id  n o t  show a n y  
f e m i n i n e  oes t r a l  r e a c t i o n s  d u r i n g  t h e  p h a s e  of i nc reased  
s e x u a l  a c t i v i t y  desc r ibed  a b o v e .  I f  s e x u a l l y  s t a r v e d  
m a l e  r a t s  t r i e d  to  m o u n t  t h e s e  females ,  t h e y  were 
i n d i f f e r e n t  a n d  d id  n o t  d i s p l ay  t h e  lordos is  r e sponse  
w h i c h  is t y p i c a l  for t h e  f ema le  in  oes t rous .  

R e m o v a l  of t h e  ovar i e s  in  f ema le  r a t s  d id  n o t  p r e v e n t  
t h e  a p p e a r a n c e  of t h e  de sc r ibed  s e x u a l  r e a c t i o n s  a f t e r  
t h e  e l e c t ro l y t i c  lesions.  T h r e e  f ema les  c a s t r a t e d  8 
m o n t h s  before  t h e  o p e r a t i o n  s h o w e d  t h e  s a m e  b e h a v i o u r  
as t h e  n o n - c a s t r a t e d  an ima l s .  

T h e  b r a i n s  of all  t h e  e x p e r i m e n t a l  a n i m a l s  were 
e x a m i n e d  in  r e g a r d  to  t h e  loca l i za t ion  a n d  d i m e n s i o n  of 
t h e  lesions.  

Evidence for the Participation of the Preoptic 
Area in Male Mating Behaviour 

T h e  ef fec ts  of e l e c t ro ly t i c  les ions  in  d i e n c e p h a l o n  h a v e  
b e e n  i n v e s t i g a t e d  in a b o u t  a t h o u s a n d  r a t s  in  connec -  
t i o n  w i t h  s t u d i e s  of t h e  p i t u i t a r y - h y p o t h a l a m i c  s y s t e m .  
D u r i n g  t h i s  work ,  i t  a p p e a r e d  t h a t  i n j u r i e s  s i t u a t e d  in 
t h e  i m m e d i a t e  f r o n t  of t h e  h y p o t h a l a m u s  p r o p e r  cou ld  
p r o v o k e  t h e  t y p i c a l  ma le  c o p u l a t o r y  b e h a v i o u r  in  
f ema le s  as wel l  as males .  As t h e  n e u r a l  m e c h a n i s m  
c a u s i n g  t h i s  b e h a v i o u r  is u n k n o w n ,  some  o b s e r v a t i o n s  
c o n c e r n i n g  t h i s  p r o b l e m  are  p r e s e n t e d  here .  

Material and Methods. B i l a t e r a l l y  s y m m e t r i c a l  elec- 
t r o l y t i c  les ions  were  m a d e  in a d u l t  w h i t e  r a t s  u n d e r  
e t h e r  a n a e s t h e s i a  u s ing  a p r e v i o u s l y  d e s c r i b e d  i n s t r u -  
m e n t L  T h e  p o s i t i o n  of t h e  les ions  was  v a r i e d  in  a n t e r o -  
p o s t e r i o r  d i r e c t i o n  f rom t h e  r eg ion  j u s t  a n t e r i o r  to  t h e  
p r e o p t i c  a r ea  to  t h e  m a m m i l l a r y  bodies .  I n i u r i e s  of 
v a r i o u s  size were  p r o d u c e d  b y  m e a n s  of a c u r r e n t  of 
0 .3-0 .5  m A  for  15 to  30 s. 

F o r  e x a c t  l oca l i za t i on  of t h e  lesions,  t h e  h y p o t h a l a m i c  
r eg ion  was  f ixed  in  C a r n o y  a n d  c u t  in  ser ia l  s ec t ions  of 
10/~. The  sec t ions  were  s t a i n e d  in g a t l o c y a n i n  a c c o r d i n g  
to EINARSON. 

Results. I n  t h e  g r e a t  m a j o r i t y  of t h e  ra t s ,  t h e  e lec t ro -  
ly t i c  les ions  d id  n o t  p r o d u c e  a n y  i n c r e a s e d  s e x u a l  
a c t i v i t y .  18 a n i m a l s ,  h o w e v e r ,  e x h i b i t e d  i n t e n s e  
c o p u l a t o r y  r e sponses  w h e n  p l aced  w i t h  o t h e r  a n i m a l s .  
I n d e p e n d e n t  of t he  sex  of t he  e x p e r i m e n t a l  a n i m a l ,  
t h e s e  r e a c t i o n s  were  a lways  of t h e  m a s c u l i n e  p a t t e r n s  
of s e x u a l  p e r f o r m a n c e .  T h e  o b s e r v e d  r e a c t i o n s  were :  

W ' i t h i n  20 to  30 ra in  a f t e r  t h e  a w a k e n i n g  f r o m  t h e  
e t h e r  a n a e s t h e s i a ,  t h e  a n i m a l s  b e g a n  to  show aggress ive  
s e x u a l  a c t i v i t y  t o w a r d s  o t h e r  r a t s  w h i c h  were p l aced  in 
t h e  s a m e  cage.  T h i s  a c t i v i t y  c o n s i s t e d  of m o u n t i n g  a n d  
c l a s p i n g  t h e  o t h e r  a n i m a l s  a n d  e x e c u t i o n  of pe lv ic  
t h r u s t s  in  a t y p i c a l  ma le  f a sh ion .  Th i s  was  c o n t i n u o u s l y  
r e p e a t e d  for  s eve ra l  hours ,  o n l y  b e i n g  i n t e r r u p t e d  b y  
s h o r t  i n t e r v a l s .  T h e r e a f t e r  t he se  r e a c t i o n s  were  w e a k e r  
a n d  d i s a p p e a r e d  in  a s h o r t  t ime .  

1 N.-A. HILLARP, Acta physiol. Scand. 14, ~57 (1947). 

\ 

Small bilaterally symmetrical Iesions in the basal part of the pre- 
optic area of a female rat which showed intense male copulatory 

reactions × 30. 

I n  t h e  r a t s  t h a t  s h o w e d  t h e  i n t e n s e  ma le  c o p u l a t o r y  
r e s p o n s e s  a f t e r  t h e  o p e r a t i o n ,  t h e  les ions  were  in all 
cases s i t u a t e d  w i t h i n  t h e  p r e o p t i c  a rea .  T h e  in ju r i e s  
were  loca l ized  to  t h e  basa l  p a r t s  of t h i s  reg ion  a n d  t h e i r  
c e n t r e  was  b i l a t e r a l - s y m m e t r i c a l l y  s i t u a t e d  a t  0 .5-1  m m  
f rom t h e  wai l  of t h e  3ra ven t r i c l e .  I n  some  cases  t h e  
les ions  in t h i s  reg ion  were  v e r y  s m a l l  (Fig. 1 ) . -The  
s a m e  or  s imi l a r  r e a c t i o n s  cou ld  n o t  in  a n y  case be  pro-  
duced  b y  les ions  w i t h i n  t h e  h y p o t h a l a m u s  p r o p e r  or j u s t  
a n t e r i o r  to  t h e  p r e o p t i c  area .  

Discussion.. I t  is k n o w n  1 t h a t  t h e  ma le  m a t i n g  be-  
h a v i o u r  in  ma le  a n d  female  r o d e n t s  is s t r o n g l y  i n f luenced  
b y  t h e  ce r eb ra l  cor tex ,  b u t  t h a t  t h e  m o t o r  p a t t e r n s  of 
c o p u l a t i o n  p r o b a b l y  d e p e n d s  u p o n  e x t r a - c o r t i c a l  cen t r e s  
a n d  c i rcui ts .  L i t t l e  is k n o w n  a b o u t  t h i s  n e u r a l  m e c h a n i s m .  
T h e  p r e s e n t  i n v e s t i g a t i o n ,  howeve r ,  shows  t h a t  male  
c o p u l a t o r y  r e s p o n s e s  c a n  be  p r o v o k e d  f rom t h e  p r e o p t i c  
area .  T h e  fac t  t h a t  s u c h  a speci f ic  b e h a v i o u r  c an  be 
p r o d u c e d  f r o m  a v e r y  l i m i t e d  b r a i n  r eg ion  gives  s t rong  

: Cf. F. A. BEACH, Ciba Foundation Colloquia on Endocrinology 
z, a (195~). 


