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lesion,  t h e r e  was i n h i b i t i o n  (A),  wh ich  c h a n g e d  in to  ex-  
c i t a t i o n  a f t e r  a low sp ina l  sec t ion  (X) .  I n  add i t i on  t h e  
p o n t i n e  lesion gave  a release of i n h i b i t i o n  to  c o n t r a l a t e r a l  
f lexor  m o t o r  nuclei ,  wh ich  s o m e t i m e s  r ema ined ,  s o m e t i m e s  
c h a n g e d  to e x c i t a t i o n  a f t e r  a lesion a t  obex .  T h u s  t he  
ef fec t  of a tow p o n t i n e  lesion is a genera l ized  re lease  of in-  
h i b i t o r y  g roup  I I  a n d  I f I  p a t h w a y s  to ips i l a t e ra l  a n d  
c o n t r a l a t e r a l  ex t enso r  a n d  f lexor  m o t o n e u r o n e s  w i t h  no  
sign of a rec iprocal  or a doub le  rec iproca l  o rgan iza t ion .  

There  are  s imi lar i t ies  in  t he  s u p r a s p i n a l  con t ro l  of ipsi-  
a n d  c o n t r a l a t e r a l  effects  b y  h i g h  t h r e s h o l d  musc le  affer-  
en t s  which  sugges t  a f u n c t i o n a l  l inkage.  Howeve r ,  t h e  ex- 
p e r i m e n t s  w i t h  s u p r a s p i n a l  con t ro l  h a v e  also g iven  f u r t h e r  
ev idence  of the  ex i s t ence  of two  sets  of p a t h w a y s  med i -  
a t i ng  ac t ions  of oppos i te  m o d a l i t y  f rom these  a f f e ren t s  to  
c o n t r a l a t e r a l  e x t e n s o r  as well  as f lexor  m o t o n e u r o n e s .  I t  is 
possible  (as ha s  been  sugges ted  for t h e  ips i l a te ra l  effect  4 
t h a t  t h e  oppos i t e  ac t ions  on  a g i v e n  c o n t r a l a t e r a l  m o t o r  
nuc leus  a re  evoked  b y  one  a n d  t h e  s ame  a f f e r en t  s y s t e m  
a n d  t h a t  s u p r a s p i n a l  cen t r e s  c an  select  e i t h e r  c h a n n e l  or  
close bo th .  

}~IRGITTA HOLMQVIST 

Institute o[ Physiology, Lund  (Sweden), June  22, 1960. 

Rdsumd 

Chez le c h a t  sp ina l  des  impu l s ions  p rovoqu6es  d a n s  les 
f ibres  a f f6ren tes  k seuil  ~lev6 d 'o r ig ine  muscu la i r e  chez  le 
c h a t  sp ina l  f ac i l i t en t  ou i n h i b e n t  des m o t o n e u r o n e s  
c o n t r a - l a t 6 r a u x  f l6chisseurs  et  ex tenseurs .  Chez l ' a n i m a l  
d6c6r6br6, ces ac t ions  crois6es son t  suppr im6es ,  t a n d i s  
q u ' a p r 6 s  une  16sion pon t ine ,  les ac t ions  inh ib i t r i ces  se 
m a n i f e s t e n t .  

Fig. 1. Sagittal section of cerebellum of a mouse homozygous for 
'reeler' gene. Age 18 days. Note: Invasion of molecular layer by 
various cells, reduction of granular layer and disturbance of the 

arrangement of Purkinje cells. × 80. 

O b s e r v a t i o n s  o n  the  N e u r o p a t h o l o g y  of  ' R e e l e r ' ,  
a N e u r o l o g i c a l  M u t a t i o n  in  M i c e  1 

The  ' ree le r '  s y n d r o m e  is caused  b y  a single recess ive  
gene m u t a t i o n .  The  m a i n  f ea tu re s  of t he  d e r a n g e m e n t  
caused  b y  t h e  ' ree ler '  gene  a re :  lack  of m u s c u l a r  coordi-  
na t ion ,  b a l a n c i n g  di f f icul t ies  a n d  t r emors .  Mice h o m o -  
zygous  for t h e  ' r ee le r '  gene  show the  d i s t u r b a n c e  a f t e r  t h e  
12 th  d a y  of p o s t n a t a l  age. T h e y  r a r e l y  su rv ive  b e y o n d  t he  
21st  day ,  a n d  we h a v e  n e v e r  been  ab le  to  ra ise  a n y  of 
t h e m  to  b r e e d i n g  age. Mice h e t e r o z y g o u s  for t h e  ' ree ler '  
gene b e h a v e  no rma l ly .  

I n  a p rev ious  c o m m u n i c a t i o n  2 we r e p o r t e d  a 100°/0 in-  
crease  of ce rebe l l a r  cho l ines t e r a se  in  mice  h o m o z y g o u s  for  
t h e  ' ree ler '  gene  o v e r  t h e  va lues  o b t a i n e d  for  ce rebe l l a r  
e n z y m e  c o n c e n t r a t i o n  of n o r m a l  l i t t e rma te s ,  who  c a r r y  
t h e  ' reeler '  gene e i t h e r  in  h e t e r o z y g o u s  cond i t i on  or n o t  a t  
all. 

A s t u d y  of t he  n e u r o p a t h o l o g y  of t h i s  m u t a t i o n  was  
b e g u n  w i t h  a h is to logica l  ana lys i s  of b r a i n s  of ' r ee le r '  
an imals .  

'Ree le r '  mice and  the i r  n o r m a l l y  b e h a v i n g  l i t t e r m a t e s  
were  sacr i f iced b e t w e e n  t he  ages  18-21 days  p o s t n a t a l l y .  
T h e i r  b r a i n s  were f ixed in 10% formal in .  The  m a t e r i a l  
was  e m b e d d e d  in  paraf f in ,  cu t  15 tz th i~k  i n  s a g i t t a l  or  
p a r a s a g i t t a l  p lane .  The  sec t ions  were  s t a i ned  w i t h  eresyl  
violet .  

The  h is to logica l  ana lys i s  r evea led  t h a t  t h e  o r g a n i z a t i o n  
of t h e  ce rebe l lum is m a r k e d l y  a l t e r e d  in af f l ic ted  ' r ee le r '  
an imals .  The  t yp i ca l  a p p e a r a n c e  of t he  folia is missing.  

The  a r r a n g e m e n t  of P u r k i n j e  cells wh ich  n o r m a l l y  sur-  
r o u n d  t h e  g r a n u l a r  l ayer  is severe ly  d i s tu rbed .  T h e  
g r a n u l a r  l ayer  is m u c h  r ed u ced  a n d  t h e  a rea  of w h i t e  
m a t t e r  c o n t a i n s  large  n u m b e r s  of cells, w h i c h  r e semble  
P u r k i n j e  cells (Fig. 1 a n d  2). 

T h e  m e a n i n g  of our  f ind ings  in  t e r m s  of n e u r o p h y s i o l o g y  
is st i l l  obscure .  T h e  n a t u r e  of t h e  ' r ee le r '  s y n d r o m e ,  t h e  
m o s t  d r a m a t i c  s y m p t o m s  of wh ich  cons i s t  of f ine i n t e n -  
t i ona l  t r emors ,  a n d  fa i lure  to  m a i n t a i n  l ocomoto r  b a l a n c e  
in h o m o z y g o u s  a n i m a l s  c e r t a i n l y  sugges t s  ce r ebe l l a r  in -  
v o l v e m e n t .  

I n  cons ide r ing  these  f ind ings  i t  is of i n t e r e s t  t h a t  t h e  
h is to logica l  ana lys i s  of b r a i n s  of t h e  ' r ee le r '  m u t a n t s  
revea led  a severe  d i s t u r b a n c e  of t h e  e y t o a r c h i t e c t o n i e s  of 
t h e  cerebe l lum.  I n  a n u m b e r  of neuro log ica l  m u t a n t s  in 
mice,  wh ich  h a v e  been  i n v e s t i g a t e d ,  no  gross  h is to logica l  
c h a n g e s  w i t h i n  t h e  c e n t r a l  n e r v o u s  s y s t e m  h a v e  been  de-  
t ec t ed  3-5. T h e r e  a re  a few except ions .  In  t h e  ' ag i tans"  
m u t a t i o n ,  w h i c h  re sembles  t h e  ' r ee le r '  s y n d r o m e  in some 
respects ,  d e g e n e r a t i v e  ch an g es  l imi t ed  to  P u r k i n j e  cells 
a n d  to  a lesser degree  to  m o s s y  f ibers  of t h e  ce rebe l lum 
of aff l ic ted a n i m a l s  h a v e  been  r e p o r t e d  b y  MARTINEZ a n d  
SIRLIN 6. 

1 Supported by Grant No. B-1716 from USPHS National In- 
stitute of Neurological Diseases and Blindness. 
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desc r ibed :  (1) T h e r a p e u t i c  doses  of i m i p r a m i n e  do n o t  
a t t e n u a t e  t h e  d r ive  for food n o r  p roduces  i n somnie  ~. 
(2) I m i p r a m i n e  e la tes  depressed  p a t i e n t s  b u t  induces  nei-  
t h e r  p s y c h o m o t o r  h y p e r a c t i v i t y  n o r  m a n i c  e x c i t e m e n t  in  
n o r m a l  con t ro l s  ~. (3) Moto r  a c t i v i t y  of a n i m a l s  is n o t  in- 
c reased  b y  i m i p r a m i n e  even  in doses severa l  t imes  g r ea t e r  
t h a n  t h e  t h e r a p e u t i c  ones  ~. (4) M o n o a m i n e o x i d a s e  a c t i v i t y  
of t i ssue  of a n i m a l  g iven  i m i p r a m i n e  r e m a i n s  u n a l t e r e d  *,~. 
This  r e p o r t  deals  w i th  t h e  effects  of i m i p r a m i n e  in r a t s  
s ed a t ed  b y  reserpine .  

Results. 10 to  15 m g / k g  i. p. of i m i p r a m i n e  g iven  to  
r a t s  before  or  a f t e r  r e se rp ine  (up  to  2-5 m g / k g  i. p.} weak-  
ened  c e r t a i n  effects  of t h a t  a lkaloid .  A m o n g  o the r s  pa lpe-  
b ra l  ptosis  was less e n d u r i n g  a n d  i ts  onse t  was de layed.  
This  a n t a g o n i s m  was  e v e n  g r ea t e r  w h e n  th r ee  doses of 
i m i p r a m i n e  were g iven  20, 10, a n d  1 h before  reserpine .  

As p r e s e n t e d  in the  F igure  p a l p e b r a l  ptosis ,  h y p o t h e r -  
mia,  b r a d y c a r d i a ,  a n d  d i a r r h e a  all  i n d u ced  b y  2 m g / k g  
i. p. of r ese rp ine  were a n t a g o n i z e d  b y  the  s u b s e q u e n t  ad -  
m i n i s t r a t i o n  of 10 m g / k g  of i m i p r a m i n e .  O t h e r  exper i -  
m e n t s  r evea led  t h a t  t h e  degree  of th i s  a n t a g o n i s m  m a y  
v a r y  in in t ens i ty .  T h e  se lec t ion of p r o p e r  doses a n d  t i m e  
was cr i t ica l  in th i s  respect .  Ch lo rp romaz ine ,  2 m g / k g  i. p., 
g iven  1 h a f t e r  r ese rp ine  also cu r t a i l ed  h y p o t h e r m i a  a n d  
d i a r r h e a  caused  b y  rese rp ine  (Figure}. Th i s  a n t a g o n i s t i c  
effect  was c o n s i s t e n t l y  weaker  t h a n  t h a t  ev inced  b y  imi-  
p r a m i n e ,  a n d  was  o b s e r v e d  on ly  w i th  low doses for w h e n  
t h e  dose of c h l o r p r o m a z i n e  was  inc reased  h y p o t h e r m i a  

Fig. 9. Comparable sagittal section of cerebellum of normal littermate 
of the 'reeler' strain. Age 18 days, × 80. 

M. HAMBURGH 

Department o/ A natomy, Albert Einstein College o/Medi- 
cine, New Yorh, July 4, 1960. 

Zusammen/assung 

E i n e  gene t i s ch  b e d i n g t e  B e w e g u n g s s t 6 r u n g  in de r  
H a u s m a u s  ~reeter~ w u r d e  u n t e r s u c h t .  Der  E r b g a n g  de r  
, r ee le r~r -Muta t ion  is t  e in fach  rezessiv.  I n  h o m o z y g o t e m  
Z u s t a n d  f t ihr t  das  Gen  zu G l e i c h g e w i c h t s s t 6 r u n g e n  u n d  
l e i ch t em Zi t t e rn .  

Das  S t u d i u m  der  Morpholog ie  des  Geh i rn s  der  {~reeler,>- 
MAuse ergab,  dass  die C y t o a r c h i t e k t o n i k  des  K l e i n h i r n s  in 
d ieser  M u t a n t e  ver~tndert  u n d  tei lweise ze r s t6 r t  ist. 

Interactions between Reserpine, 
Chlorpromazine, and Imipramine 

The  s imi l a r i t y  b e t w e e n  t he  chemica l  s t r u c t u r e s  of imi-  
p r a m i n e  IN-  ( y - d i m e t h y l - a m i n o p r o p y l / i m i n o d i b e n z y l h y -  
d roch lor ide ]  a n d  c h l o r p r o m a z i n e  i l 0 - ( - 3 - d i m e t h y l a m i n o  
propyl ) -2-ch loro  p h e n o t h i a z i n e  hyd roch lo r ide ]  m a y  ac- 
c o u n t  for some analogies  in t h e i r  r espec t ive  p h a r m a c o l o -  
gical  p rope r t i e sL  Occas iona l ly  the  t h e r a p e u t i c  ac t ion  of 
b o t h  d rugs  is c o m p a r a b l e  * bu t ,  as a rule,  ove rac t i ve  
sch izophren ics  are s eda t ed  b y  c h l o r p r o m a z i n e  while  endo-  
genous  depress ions  are  re l ieved b y  i m i p r a m i n e  ~-a Expe r i -  
m e n t a l  mode l s  for  t h e  s t u d y  of t h e  a n t i d e p r e s s a n t  effects  
of i m i p r a m i n e  are  no t  a t  p r e s e n t  ava i lab le .  On t he  o t h e r  
h a n d  d i f ferences  b e t w e e n  t he  a c t i o n  of th i s  d r u g  a n d  t h a t  
of o t h e r  C. N. S. s t i m u l a n t s  or a n t i d e p r e s s a n t s  h a v e  been  
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Interactions between reserpine, hnipramine and chlorpromazine 
Abscissas = ~ Time in h after reserpine injection. Ordinates = 
~ C°-[A], or pulses per nfinute-[B]. * = Degree of diarrhea and 
ptosis evaluated by an artbitrary score. Number of stars directly 
proportional to intensity of symptomatology. A = Rectal temper- 
ature and diarrhea. B = Heart rate and ptosis. Vertical bars = 

Range. Each point is the mean of at least 10 rats. 
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