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Drastic  Changes  in the Mating Behaviour of 
Male Rats Fol lowing  Lesions in the Junct ion of 

Diencephalon and Mesencephalon 

Sexual  abnormal i t ies  including moun t ing  of diverse  
objects,  intense mas tu rba t ion  and homosexua l  behav iour  
have  been reported to follow lesions in var ious  par t s  of 
the  l imbic sys tem 1-s. The  fol lowing describes how a 
s t r iking increase in the  no rma l  sexual  a c t i v i t y  of male  
rats  was p rovoked  by  ex tens ive  lesions a t  the  junc t ion  of 
d iencephalon and mesencephalon.  

Bi la teral  e lectrolyt ic  lesions were made  in 16 rats  wi th  
the Horsley-Clarke t echn ique  by  a d.c. of 1 m A  for 30 sec. 
The  lesions included the  poster ior  p a r t  of t he  hypo tha l a -  
mus, t he  poster ior  par ts  O f the  media l  t ha l amic  nuclei,  
and the  ros t ra l  pa r t  of the  cen t ra l  grey m a t t e r  in t he  
mesencephalon.  Recons t ruc t ion  of a represen ta t ive  lesion 
is shown in Figure  1. 

Pr ior  to the  exper iment  the animals  were g iven 1-2 h 
of sexual  experience.  The male  was presented  wi th  a fe- 
male  b rough t  into oestrus by  hormone  t r ea tmen t ,  and the  
ma t ing  behav iour  observed dur ing 30- or 60-rain sessions. 
The  sexual  behav iour  was tes ted by  a s t andard  procedure  
described in deta i l  elsewhere ~. The  animals  were g iven 
two preopera t ive  sessions separa ted  by  a t en -day  period 

of rest.  The  opera t ions  were per fo rmed  one to three  days 
af ter  the  last  p reopera t ive  test .  

Pos topera t ive  tes t ing  was begun ten  days  a f te r  the 
opera t ion  and was cont inued for 2-6 months .  The  follow- 
ing behav ioura l  var iab les  were measured :  (1) moun t ing  
f requency:  n u m b e r  of moun t s  w i thou t  intromission,  (2) 
in t romiss ion f requency,  (3) in t romiss ion l a t ency :  t ime 
f rom the  en t rance  of t he  female  in to  the  cage to  the  first 
intromission,  (4) e j acu la to ry  l a t ency :  t ime  f rom the  first 
in t romiss ion unt i l  e jacula t ion ,  (5) average  in te rcopula tory  
in te rva l :  average  de lay  be tween each intromission,  com- 
pu ted  by  d iv id ing  the  e jacu la to ry  la tency  by  the  intro- 
mission frequency,  (6) pos te jacu la to ry  in te rva l  : t ime from 
e jacula t ion  to  the  n e x t  intromission.  
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Fig. 1. Lesion at tile junction of dien- 
cephalon and mesencephalon resulting 
in an increase in sexual activity. (Re- 
constructions based upon DE GROOTL 
The rat forebraia in stereotaxie co- 
ordinates.) 
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Nine r a t s  d id  no t  show a n y  d e v i a t i o n s  in  t h e i r  pos t -  
opera t ive  sexua l  b e h a v i o u r .  I n  s even  an imal s ,  however ,  
COnspicuous changes  occur red  a f t e r  t he  o p e r a t i o n .  These  
males  t e n d e d  to  e j acu la t e  a f t e r  r e l a t i v e l y  few in t ro -  
raissions a n d  w i th  a s h o r t  l a t ency .  T he  i n t e r v a l s  of sexua l  
i n a c t i v i t y  fo l lowing e j acu l a t i on  were  s h o r t e n e d  f rom 5-6  
rain p r e o p e r a t i v e l y  to  1-3 m i n  a f t e r  t he  ope ra t ion .  Owing  
to the  s h o r t e n e d  l a t e n c y  per iods  t h e r e  was a n  increase  in 
the  n u m b e r  of e j a c u l a t i o n s  ach i eved  in a 30-min  tes t .  

The  b e h a v i o u r a l  d e v i a t i o n s  a p p e a r e d  in t he  f i rs t  pos t -  
Operat ive t e s t s  a n d  no  r e c o v e r y  was ever  seen. E x c e p t i o n s  
to th i s  ru le  were  two  males  t h a t  d id  no t  ach ieve  in t ro -  
mission and  e j a c u l a t i o n  before  one or two  m o n t h s  a f t e r  
the  opera t ion .  W h e n  p r e s e n t e d  w i t h  the  female  these  
males  a p p r o a c h e d  her ,  fol lowed her  a r o u n d  t he  cage, a n d  
Put  the  forepaws  u p o n  he r  b a c k  w i t h o u t  m a k i n g  t he  
m o u n t  w i t h  a pe lv ic  t h r u s t  t h a t  cha rac t e r i zes  t he  n o r m a l  
r aoun t ing  responses .  F r e q u e n t  s p o n t a n e o u s  penis  e rec t ions  
accompan ied  b y  l i ck ing  of t he  penis  were d i sp l ayed  on  
these occasions.  These  two  males  also showed  o t h e r  ab-  
no rma l  fea tu res  in  t h e i r  sexua l  b e h a v i o u r .  D u r i n g  t he  

weeks fol lowing t he  o p e r a t i o n  t h e y  h a d  f r e q u e n t  s p o n t a -  
neous  penis  erec t ions .  T h e  e rec t ions  occur red  n o t  on ly  
w h e n  these  males  were p r e s e n t e d  w i t h  a r e c e p t i v e  female  
b u t  also on  o t h e r  occas ions ;  for  ins t ance ,  w h e n  b e i n g  fed 
a n d  weighed.  The  pen i le  e rec t ions  success ive ly  d i m i n i s h e d  
in  f r e q u e n c y  a n d  c o m p l e t e l y  d i s a p p e a r e d  a f t e r  a b o u t  a 
m o n t h .  W h e n  ab le  to  d i sp l ay  c o m p l e t e  c o p u l a t i o n s  in-  
c lud ing  e jacu la t ion ,  b o t h  a n i m a l s  s h o w e d  t he  s a m e  s t r i k i n g  
d e v i a t i o n s  in t h e i r  s exua l  b e h a v i o u r  as desc r ibed  above .  
A d e m o n s t r a t i o n  of t h e  r e d u c t i o n  of t h e  p o s t e j a c u l a t o r y  
i n t e r v a l s  a n d  t h e  a c c o m p a n y i n g  increase  in t he  e j a c u l a t i o n  
f r equency  is g iven  in F igure  2. Hi s to log ica l  e x a m i n a t i o n  
of t he  tes tes  d id  no t  revea l  a n y  a b n o r m a l i t i e s  in  a n y  of 
t he  an ima l s  showing  sexua l  dev ia t ions .  

Compar i son  be tween  t he  lesions in a n i m a l s  r e m a i n i n g  
sexua l ly  n o r m a l  a n d  in those  showing  sexua l  d i s t u r b a n c e s  
did  no t  give a n y  e x p l a n a t i o n  for  t he  b e h a v i o u r a l  differ-  
ences  obse rved .  Smal le r  lesions w i t h i n  d i f f e ren t  p a r t s  of 
the  cr i t ical  region a t  t h e  j u n c t i o n  of d i e n e e p h a l o n  a n d  
mesencepha lon ,  inc lud ing  comple t e  d e s t r u c t i o n  of t h e  
h a b e n u l a r  complex ,  h a v e  so far  n o t  p r o d u c e d  a n y  s e x u a l  
a b n o r m a l i t i e s  s. 
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Fig, 2. The figure demonstrates the reduction of the postejaculatory 
intervals and the accompanying increase in ejaculation frequency in 
One of the operated animals observed in three 60-min tests approxi- 
~nately four months after the operation. Filled circles represent the 
llmdian values of the postejaeulatory intervals recorded during these 
tests. Vertical lines represent maximal and minimal values. Open 
Circles show the corresponding performances of a group of 31 intact 

males. 

Zusammen/assung. U m f a n g r e i c h e  Lgs ionen  im Grenzgc-  
b ie t  zwischen M i t t c l h i r n  u n d  Z w i s c h e n h i r n  bei R a t t e n  
f i i h r t en  zu s t a r k  e r h 6 h t e r  sexue l le r  A k t i v i t ~ t .  Die  R u h e -  
pe r ioden  n a c h  de r  E j a k u l a t i o n  w a r e n  a b n o r m  kurz,  was  
die Zah l  de r  E j a k u l a t i o n e n  w~ihrend des  Versuches  s t a r k  
e rhSh te .  A u e h  6 M o n a t e  n a c h  O p e r a t i o n  k o n n t e  ke in  
Rf ickgang  des  Z u s t a n d e s  fes tges te l l t  werden .  
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PRO EXPERIMENTIS 

Modified i n  v i v o  A s s a y  f o r  MSH 

Introduction. An in vivo b ioas say  for the  de t ec t i on  of 
a l e l a n o c y t e - s t i m u l a t i n g  h o r m o n e  (MSH) has  been  ava i l a -  
ble since 1924, w h e n  HOGBEN a n d  WINTON descr ibed  a 
t echn ique  for h y p o p h y s e c t o m y  of t he  frog 1. T h e  in te r -  
p r e t a t i on  of m a x i m a l  m e l a n i n  d ispersa l  (darkening)  in der-  
a~al m e l a n o c y t e s  was a ided  b y  s t ag ing  t h e  m e l a n o c y t e  
index (MI). Th i s  p rocedu re  was  i n t r o d u c e d  in 1924 ~ a n d  
a l te red  i n to  i t s  p r e s e n t  f o rm  in 1930 a a n d  19524. 

A s imple  mod i f i ca t ion  of t h e  a s s a y  is descr ibed  here.  
t3y in j ec t ion  of t h e  t e s t  m a t e r i a l  i n to  t he  ao r t i c  t r u n k  
r a t h e r  t h a n  i n to  t h e  classical  loca t ion  of t h e  dorsa l  l y m p h  
Sac, a d o u b l i n g  of t h e  s e n s i t i v i t y  is ach ieved .  

Methods. A d u l t  ma le  frogs (Rana pipiens) weighing  
30-60 g were h y p o p h y s e c t o m i z e d  a t  l eas t  3 days  p r io r  to  

assay.  The  MI in t he  i n t e r d i g i t a l  web of t he  left  foot  was 
assessed as p rev ious ly  desc r ibed  ~. 

Fo r  i n j ec t i on  in to  t he  aor t i c  t r u n k ,  the  t h o r a x  of frogs 
a n e s t h e t i z e d  w i t h  e t h e r  was surg ica l ly  exposed  w i t h  2-3 
cu ts  of t h e  scissors. S l igh t  t en s ion  was p laced  on  t h e  r i g h t  
ao r t i c  t r u n k  as a 25-gauge needle  was in se r t ed  in to  t he  
left  aor t i c  t r u n k  nea r  t he  base  of t he  hea r t .  O n e - t e n t h  ml  
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