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Fig. 3. No. 9067. 14-day-old female embryo, implanted with 2 pitui- 
taries of 2-day-old d' chicks. Feathers brown; on occiput a diamond 
of black-brown feathers; area of black feathers extending from 
lateral angle of the eyes; blackening Degree 3. 

coelomic cav i ty ,  exc lus ive ly  s t i m u l a t e s  t he  p ro l i f e ra t ion  
of b l a c k  m e l a n o c y t e s  in  t h e  occ ip i ta l  area .  F u r t h e r  in-  
v e s t i g a t i o n s  a re  r equ i r ed  to  c la r i fy  th i s  p red i lec t ion .  

As to  t h e  c a u s a t i v e  factor ,  weak  pos i t ive  resu l t s  were  
o b t a i n e d  on ly  b y  t he  a d m i n i s t r a t i o n  of A C T H  a n d  ~- 
M S H .  CHEN e t  al. 6 d e m o n s t r a t e d  t he  m e l a n o p h o r e -  
e x p a n d i n g  h o r m o n e  in  e m b r y o n i c  ch ick  p i t u i t a r i e s  a t  
f i rs t  a t  5 d a y s  of i n c u b a t i o n .  Therefore ,  if M S H  is t h e  
c a u s a t i v e  fac tor ,  i t  is n o t  su rp r i s ing  t h a t  16-day-old  
p i t u i t a r i e s  gave  a pos i t ive  resul t .  F u r t h e r  s u p p o r t  for  th i s  
c o n c e p t  ar ises  f rom t h e  o b s e r v a t i o n  t h a t  t h e  p ro l i f e ra t ion  

of b l a c k  m e l a n o c y t e s  is l ack ing  in t h e  a r ea  ove r ly ing  t h e  
p inea l  body,  which  in t h e  ch ick  e m b r y o  is s i t u a t e d  close 
u n d e r  t h e  skin.  T h e  m e l a t o n i n ,  re leased by  t h e  p inea l  
body ,  reverses  t h e  a c t i o n  of M S H  (NOVALEST,S). Since 
b o t h  h o r m o n e s  ac t  d i r ec t l y  o n  t h e  m e l a n o c y t e s  (No- 
VALESS), i t  seems jus t i f ied  to  asc r ibe  t h e  p ro l i f e ra t ion  of 
b l a c k  m e l a n o c y t e s  to  a p r o d u c t i o n  of M S H  b y  t h e  im- 
p l a n t e d  p i t u i t a r y  a n d  s u b s e q u e n t  t r a n s p o r t a t i o n  to t h e  
occ ip i ta l  area .  F u r t h e r  e x p e r i m e n t s  a re  in progress  to  
s u b s t a n t i a t e  th i s  c o n c e p t  L 

Zusammen/assung. H y p o p h y s e n  v o n  e m b r y o n a l e n  oder  
/ i l teren H t i h n e r n  w u r d e n  in die B a u c h h 6 h l e  yon  5 B r u t t a g e  
a l t e n  H y b r i d e n  de r  H i i h n e r k r e u z u n g  New H a m p s h i r e  
c~ × L i g h t  Sussex  ~ i m p l a n t i e r t .  V o m 12. B r u t t a g e  a n  
zeigen die E m b r y o n e n  be ide r  Gesch lech t e r  ein G e b i e t  m i t  
s c h w a r z e r  D a u n e n p i g m e n t i e r u n g  a m  H i n t e rk o p f .  I m -  
p l a n t a t i o n e n  m i t  a n d e r e n  G ew eb en  u n d  I n j e k t i o n e n  m i t  
s y n t h e t i s c h e n  H o r m o n e n  b l i eben  o h n e  Erfolg,  ausge-  
n o m r n e n  A C T H  u n d  MSH,  die s c h w a c h  pos i t iv  waren .  Die 
Ans ich t ,  dass  das  M e l a n o z y t e n - s t i m u l i e r e n d e  H o r m o n  
(MSH) fiir die ve r f r i i h t e  E n t w i c k l u n g  des s chwarzen  
N a c k e n k r a g e n s  de r  L i g h t - S u s s e x - R a s s e  v e r a n t w o r t l i c h  
ist, w i rd  d u r c h  die B e o b a c h t u n g  e rh~r t e t ,  dass  das  G e b i e t  
t iber  de r  E p i p h y s i s  ce rebr i  yon  s c h w a r z e m  Gef ieder  en t -  
b l6ss t  b le ib t .  
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Effect of Interrupting Retino-Hypothalamic Connections on the Melanophore Response in Xenopus 
laevis 

T h e  response  of t h e  m e l a n o p h o r e s  in  Xenopus t o  t h e  
co lour  of t h e  a n i m a l ' s  b a c k g r o u n d  is be l ieved  to  be  medi -  
a t e d  b y  a ref lex arc f rom t h e  eyes  1 to  h y p o t h a l a m i c  cen- 
t res  i n n e r v a t i n g  t h e  pa r s  i n t e r m e d i a  of t h e  h y p o p h y s i s  2-5 
a n d  r e g u l a t i n g  t h e  secre t ion  of t h e  m 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).  T h e  n e r v o u s  p a t h w a y s  f r o m  t h e  r e t i n a  to  
t h e  h y p o t h a l a m u s  are  no t  known,  b u t  t h e  poss ible  invo lve-  
m e n t  of d i r ec t  r e t i n o - h y p o t h a l a m i c  f ibres  m u s t  be  consi-  
dered,  s ince such  connec t i ons  h a v e  been  desc r ibed  in 
some  ~-s, b u t  n o t  all  9 a m p h i b i a n  species. T h e  p r e s e n t  s t u d y  
was u n d e r t a k e n  to  d e t e r m i n e  w h e t h e r  t h e  c u t t i n g  of a 
r e t i n o - h y p o t h a l a m i c  t r ac t ,  if one exis ts  in Xenopus, modi-  
fies t h e  r e sponse  of t h e  m e l a n o p h o r e s  to  d i f fe ren t  back -  
g rounds .  

O p e r a t i o n s  were  p e r f o r m e d  on  22 a d u l t  f emale  t o a d s  
u n d e r  p e r c u t a n e o u s  u r e t h a n e  anaes thes i a .  I n  12 an imals ,  
t h e  op t ic  c h i a s m a  was  a p p r o a c h e d  t h r o u g h  a t r a n s - b u c c a l  
c r a n i o t o m y  a n d  s e p a r a t e d  f rom t h e  h y p o t h a l a m u s  in such  

a w ay  as to  seve r  a n y  d i r ec t  o p t i c o - h y p o t h a l a m i c  f ibres  
w i t h o u t  d a m a g i n g  t h e  m a i n  v isua l  p a t h w a y s  (Figure) .  T en  
t o a d s  se rved  as controls ,  in which  t h e  skul l  a n d  d u r a  were 
opened  w i t h o u t  a n y  de l ibe ra t e  i n j u r y  to t h e  b ra in .  

D u r i n g  t h e  p o s t - o p e r a t i v e  per iod,  t h e  e x p e r i m e n t a l  a n d  
m o c k - o p e r a t e d  an imal s ,  a long  w i t h  a n u m b e r  of no rma l ,  
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unopera ted  ones, were placed for per iods of 3-4 days  a t  a 
t ime  on 3 di f ferent  backgrounds :  (1) whi te  tank,  (2) b lack 
tank,  (3) in comple te  darkness.  The  whi te  and b lack  tanks  
received cont inuous  i l lumina t ion  f rom above.  A t  each 
changes  of env i ronment ,  t he  melanophore  indices were 
measured  10 The  toads  were killed 1-2 m o n t h s  af ter  opera-  
t ion and the  effects of the  surgical  procedures  were histol- 
ogical ly confirmed.  

The  melanophores  in t he  unopera ted  animals  behaved  
in t he  normal  and  expec ted  m a n n e r  t h roughou t  L In  5 ou t  
of the  10 mock-opera ted  toads  and in 5 ou t  of the  12 in 
which  the  ch iasma had been separa ted  f rom the  hypotha l -  
amus,  a s ta te  of p e r m a n e n t  dispersion of t he  melanophores  
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Sagittal section through brain and base of scull of Xenopus, showing 
position of lesion separating optic chiasma from hypothalamus. T, 
optical rectum; OC, optic chiasma; Ht, hypothalamus; 3V, third 
ventricle; L, site of lesion; B, base of scull, showing extent of eranioto- 
my; Hp, hypophysis. 

developed.  The  melanophores  of the  remain ing  opera ted  
and mock-opera ted  toads  responded to the  di f ferent  back-  
grounds in the  same w a y  as the  unopera ted  controls.  

I f  a r e t ino -hypo tha lamic  connect ion  were  responsible  
for control l ing the  secret ion of MSH,  those  toads  in which 
i t  had  been severed should have  assumed an in t e rmed ia t e  
colour  wi th  the  melanophores  in a s ta te  m i d w a y  be tween  
full concen t ra t ion  and  full  dispersion, as occurs  in b l inded 
animals  or  in ones kep t  in to t a l  darkness  1. The  s ta te  of 
p e r m a n e n t  full  dispersion of t he  melanophores  which 
developed in some of the  exper imenta l  and control  animals  
is ev iden t ly  an  incons tan t  effect  of exposing the  base of 
the  brain.  

I t  is suggested t h a t  a d i rec t  r e t ino -hypo tha lamic  t rac t ,  
if indeed there  is such a pa thway ,  is no t  essential  to t he  
reflex secret ion of M S H  in Xenopus laevis. 

Rdsumd. On a est im6 possible que  les axones  r6tino- 
hypo tha l amiques  d6crits chez cer ta ins  amphib iens  j o u e n t  
un r61e dans le contr61e neuro-endocr in ien  de la pars  in ter-  
media  de l ' hypophyse .  Mais si on sect ionne chez des Xeno- 
pus ce t te  voie  suppos6e, ces a n i m a u x  p e u v e n t  n6anmoins  
modif ier  la couleur  de leur peau lo rsqu 'on  les p lace  sur les 
terra ins  diff6rents.  II  n ' e s t  donc pas  vra i semblab le  que  ces 
connect ions  fassent  par t ie  d ' u n  arc r6flexe contr61ant la 
s6cr6tion de l ' ho rmone  m61anotrophique.  
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Drosophila A l c o h o l  D e h y d r o g e n a s e  I s o z y m e s :  I d e n t i t y  of  M o l e c u l a r  S i z e  x 

I n  Drosophila, the  enzyme  alcohol  dehydrogenase  
(ADH) occurs in mul t ip le  e lec t rophore t ic  forms ~-4. I n  the  
course of an  inves t iga t ion  of the  causes for these isozymic 
forms, we were in teres ted to know whe the r  the  electro- 
phore t ica l ly  di f ferent  forms represented  a series of 
po lymers  or  aggregates  differ ing in size or  whether ,  a l ter-  
na t ive ly ,  all isozymes were  of t he  same size. A modif ica-  
t ion of I~AYMONO'S 5 two-dimens iona l  ac ry lamide  tech-  
n ique  was used for answering this  quest ion.  

A D H  was purif ied f rom a m ix tu r e  of Drosophila A D H -  
genotypes  I, I I  and  1114 according to  the  m e t h o d  of 
SOFER and URSPRUNG 6. These genotypes  are all  wi ld - type  
stocks, b u t  differ f rom one ano ther  in the  e lec t rophore t ic  
mobi l i t ies  of A D H  molecules;  the  mix tu re  conta ins  a to ta l  
of 5 e lec t rophore t ica l ly  dis t inguishable  var ie t ies  of t he  
enzyme.  The  p repa ra t ion  used for the  e lec t rophore t ic  
analysis  had  a specific a c t i v i t y  of 22,000 un i t s /mg  protein.  
A to ta l  of 7,200 uni ts  A D H ,  conta ined  in 0.2 ml, was 
appl ied  to  each s ta r t ing  well. Gels con ta ined  a 5% or 8% 
solut ion of Cyanogum - 41 m a d e  up in a 1/150 d i lu t ion  of 
E B T  buffer,  p H  8.7 wi th  0.4 g a m m o n i u m  persulfa te  and 
0.4 ml  N , N , N ' , N ' - t e t r a m e t h y l e t h y l e n e d i a m i n e / 3 0 0  ml  
as cata lys t .  A ver t ica l  slab electrophoresis  appara tus  
(E-C Appa ra tu s  Corp., Phi ladelphia ,  Pa.) was used for 
etectrophoresis.  The  buffer  reservoirs  con ta ined  E B T  
buffer,  p H  8.7, d i lu ted 1/150. The  s tock E B T  buffer  con- 
ta ined  E D T A  (0.02M), boric acid (0.5M), and Tris 
(0.gM).  No spacer or sample  gels were used. To each gel, 

a vo l tage  g rad ien t  of 16.7 V/cm was applied,  w i th  a cur-  
ren t  of abou t  65 mA.  Elec t rophores is  was d iscont inued 
af ter  18 h (5% gels), or 24 h (8% gels), and the  gels 
s ta ined for A D H  ac t iv i ty  4, or  for pro te in  using a 1% 
solut ion of Amido-schwarz  in 7% acet ic  acid. 

A compar i son  of t he  A D H  pa t te rns  in t he  5% and  8% 
gels shows readi ly  t h a t  the  5 isozymes present  in this 
p repara t ion  migra te  as a cluster  of more  or  less equa l ly  
spaced bands  (Figure 1). The  ra te  of migra t ion  in the  8% 
get is c lear ly  reduced,  ind ica t ing  t h a t  the  pore  size of this  
gel has  become l imi t ing  to  molecules  of the  size of Droso- 
phila A D H .  The  fact  t h a t  the  A D H  bands  still  ma in ta in  
the  same re la t ive  spacing s t rongly  suggests t h a t  t h e y  are  
of ident ical  size. This  is borne  ou t  by  the  behav ior  of t he  
o the r  pro te ins  used as in te rna l  s tandards .  The  ra t io  of 
e lec t rophore t ic  migra t ion  of egg a lbumin  and pepsin and 
of egg a lbumin  and lac ta te  dehydrogenase  is clearly dif- 
ferent  in the  2 gels (Figures 2 and 3). This  shows t h a t  in 
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