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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  

1 L. T. HOGBEN and F. R. \VINTON, Proc. Roy. Soc. (Biol.) B95, 
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a L.T.  HOGBEN and C. GORDOn, J. exp. Biol. 7, 286 I1930). 
4 ]2. TmNG, Acta endocr. {Kbh.) 10, 295 (1952). 
5 G. T. Ross and W. D. OD~LL, Ann. N.Y. Acad. Sci. 100, 696 
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of a so lu t ion  of s t a n d a r d  A r m o u r  Me l anopho r e  H o r m o n e  
in 0.01 N HC1-0.9% aqueous  NaC1 was in jec ted  in to  92 
frogs, a l t h o u g h  la rger  a m o u n t s  m a y  be  used.  

Fo r  in j ec t ion  in to  t he  dorsa l  l y m p h  sac, a 22-gauge 
needle  was i n t r o d u c e d  b e n e a t h  t he  sk in  of t h e  r i g h t  leg 
a n d  passed  t h r o u g h  t he  g lu tea l  reg ion  in 167 frogs. One-  
t e n t h  ml  of so lu t ion  p r o v e d  to  be  a su i t ab l e  a m o u n t ,  
t h o u g h  la rger  q u a n t i t i e s  m a y  be  e m p l o y e d  here  also. 

Standard test material response 

Matcrial [zg Producing MI of 3.0 

Dorsal lymph Aortic trunk 
sac injection injection 

MSH powder a 0,051 0.024 
ACT H b 0.20 0.10 
fl MSH ¢ 0.tI02 0.00t 

a Armour Melanophorc Hormone, Lot No. R527109, Armour 
Pharmaceutical Co., Chicago (Illinois USA). 

b Armour ACTHAR, Lot No. K52004, Armour Pharmaceutical Co., 
Chicago (Illinois USA). 

c Kindly supplied by Dr. A. V. SCHALLY, Endocrine and Poly- 
peptide Laboratories, Veterans Administration Hospital, New 
Orleans (Louisiana USA). 
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Fig. t. Regression lines of probit analysis for MI responses of a.o or 
better. The open circles {o--o) represent responses for dorsal lymph 
sac injection; closed circles (e o )  responses for aortic trunk 

injection. 
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Fig. 2. Regression lines of MI responses to MSH when injected into 
the dorsal lymph sac (DLS) (o--o) and into the aortic trunk (AT) 

(* *). 

S t a t i s t i ca l  ana lyses  of resu l t s  were k i n d l y  m a d e  b y  
Dr.  M. ZELEN. 

Results and Discussion. A response  on  t he  MI scale 
(score) was  o b t a i n e d  sooner  w h e n  t h e  M S H  p o w d e r  was 
in jec ted  in to  t h e  ao r t i c  t r u n k  t h a n  w h e n  in j ec t ed  i n to  t he  
dorsa l  l y m p h  sac. Never the less ,  t h e  c o n v e n i e n t  1-h re- 
sponse  a p p r o x i m a t e d  t he  m a x i m a l  MI increase  and  was 
t he r e fo re  u t i l ized  in t h i s  assay.  

The  doses of s t a n d a r d  t e s t  m a t e r i a l  necessa ry  to  pro- 
duce  a n  MI  of 3.06 for e ach  m e t h o d  of i n j ec t ion  are shown 
in t he  Table .  On ly  ha l f  t he  a m o u n t  of t e s t  m a t e r i a l  was 
r equ i r ed  to  p roduce  t he  s ame  MI score w h e n  t he  aor t ic  
t r u n k  rou t e  of i n j ec t i on  was employed .  Sens i t i v i t y  could 
be  f u r t h e r  increased  b y  r ead ing  responses  a t  a n  MI of 
2.75 or 2.50, r a t h e r  t h a n  3.0. 

I n j e c t i o n  b y  e x t e r n a l  ca rd iac  p u n c t u r e  in  u n a n e s t h e -  
t i zed  frogs was a t t e m p t e d .  I n  general ,  r e su l t s  were  no t  
c o n s i s t e n t  w h e n  t h i s  r o u t e  was  employed ,  a l t h o u g h  t he  
m e t h o d  was  more  sens i t ive  t h a n  dorsa l  l y m p h  sac  injec-  
t ion .  The  use of female  frogs d id  n o t  a p p e a r  to  a p p r e c i a b l y  
increase  t h e  s e n s i t i v i t y  of t h e  b ioassay .  

F igu re  1 s u m m a r i z e s  t h e  resu l t s  of a p r o b i t  ana lys i s  
whe re  a response  was  t a k e n  to  be  a n  M I  of 3.0 or  be t t e r .  
T h e  g r a p h  e s t i m a t e s  t h e  p r o b a b i l i t y  of o b t a i n i n g  th i s  
response  for b o t h  m e t h o d s  of in jec t ion .  At  t he  p o i n t  where  
t h e  p r o b a b i l i t y  of a response  is 50%,  t he  r e l a t i ve  sensi- 
t i v i t y  was  ca lcu la ted  to be 2.04 w i t h  95% conf idence  
l imi ts  of 1.70-2.38. 

In  a d d i t i o n  to t he  p r o b i t  analys is ,  MI  responses  were 
found  to be a l inea r  func t ion  of t he  log d o s e o f  s t a n d a r d  
A r m o u r  M S H  over  t he  r ange  of doses employed ,  l~egres- 
s ion e q u a t i o n s  were ca l cu l a t ed  b y  t h e  m e t h o d  of leas t  
squa re s  for e ach  r o u t e  of in jec t ion ,  a n d  t h e  r e s u l t a n t  lines 
were d r a w n  (Figure  2). T h e  p r o b a b i l i t y  scale f rom F igure  
1 is s h o w n  on  t h e  r i g h t - h a n d  o rd ina te .  Tes t s  s u b s t a n t i a t e d  
t h e  v i sua l  impress ion  of a l ack  of para l le l i sm.  T h e  re la t ive  
s ens i t i v i t y  va r i ed  f rom 2.7-2.1 w i t h i n  t h e  MI r ange  of 
2.50-3.0.  

The  precis ion of t he  e s t i m a t e s  of po t ency ,  us ing  t he  2 
rou te s  of in jec t ion ,  was  ca l cu la t ed  a s suming  a 3-poin t  
para l le l - l ine  assay  design:  T h e  prec is ion  was expressed  in 
t e r m s  of the  r a t io  of t he  s t a n d a r d  d e v i a t i o n  of e s t i m a t e d  
p o t e n c y  to p o t e n c y  (a k/k)  or  the  coeff ic ient  of va r i a t ion ,  
The  coeff icient  of v a r i a t i o n  for dorsa l  l y m p h  sac  in jec t ion  
w i th  3, 4 and  5 frogs a t  e ach  p o i n t  was 6, 5 and  4 % ;  for 
ao r t i c  t r u n k  in j ec t ion  i t  was  24, 20 a n d  1 8 0 .  The  k-rat io  
( ra t io  o~ s t a n d a r d  d e v i a t i o n  to  slope) was 0.052 a n d  0.21 
for t he  dorsa l  l y m p h  sac  a n d  aor t i c  t r u n k  rou tes  respec-  
t ive ly .  

The  dorsa l  l y m p h  sac  rou t e  of i n j e c t i o n  is r e c o m m e n d e d  
for  r o u t i n e  m e a s u r e m e n t  of M S H  because  of i t s  ease of 
p e r f o r m a n c e  a n d  precis ion.  These  v i r t u e s  a p p l y  a lmos t  
equa l ly  as well  to  t he  ao r t i c  t r u n k  r o u t e  of in jec t ion .  
However ,  i ts  sens i t iv i ty ,  w h i c h  is twice  t h a t  of dorsa l  
l y m p h  sac in jec t ion ,  m a k e s  i t  su i t ab l e  for de t ec t i on  of 
smal le r  a m o u n t s  of MSH.  

Rdsumd. L ' 6 p r e u v e  in rive class ique  p o u r  M S H  im- 
p l ique  l ' i n j ec t ion  d a n s  le sac l y m p h a t i q u e  dorsal .  Sa sensi-  
bi l i t6  p e u t  ~tre doubl6e  p a r  i n j e c t i o n  d a n s  le i r e n e  
a o r t i q u e  de  la man i6 re  d6cri te ,  t o u t  en  g a r d a n t  une  p r&  
cis ion e t  s impl ic i t6  suf f i sante .  
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