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of I C S H  potency,  as compared  wi th  the  HCG prepara-  
t ion s. I t  remains  to  expla in  why,  af ter  a pos t -hypophys -  
e c t o m y  regression period, the  tes t icular  even ts  are  F S H  
plus tes tos terone  dependent ,  whereas  tes tos terone  or  
HCG, if g iven immed ia t e ly  af ter  the  ex t i rpa t ion  of the  
p i tu i tary ,  main ta ins  a ra ther  normal  spermatogenesis  1,*,L 
Long  t e r m  exper iments  are  in progress in order  to  find 
ou t  if this androgen  rep lacement  t he r apy  can go on in- 
def ini te ly  wi th  full success, or  if spermatogenesis  is 
res t r ic ted by  a t ime  factor  when  i t  is genera ted  by  androgen  
therapies  only. I n  o ther  words, i t  mus t  be s tudied  if 
tes tos terone  becomes ineffect ive  w i thou t  the  F S H  
synergism af ter  abou t  48 days.  This  period of t i m e  is 
supposed to  cover  four  12-day cycles of the  seminiferous 
ep i the l ium which is bel ieved to be necessary to comple te  
once all events  of spermatogenesis  in the  r a tL  

Zusammen/assung. Nach  einer einj/ ihrigen Involu t ions-  
per iode im Anschluss an die H y p o p h y s e k t o m i e  gelang es 
mi t  Hilfe  eines PMS-Pr~iparates berei ts  nach 24tAgiger 
Appl ika t ionsdauer ,  die v611ig a t roph ie r ten  Tes tes  zu an- 
n~ihernd normalen  Gewichten  mi t  vollst~indiger Sperma-  

togenese zu restaurieren.  I m  Gegensatz  hierzu war  ein 
HCG-PrApara t ,  das keine messbaren F S H - P o t e n z e n  auf- 
wies, p rak t i sch  nur  in der  Lage, die Leydigschen  Zwi- 
schenzellen se lekt iv  zu s t imulieren.  Diese Ergebnisse  
deu ten  an, dass bei R a t t e n  die Hodenfunk t ion  t ro tz  
max ima le r  Atrophie  wieder  v611ig hergeste l l t  werden  kann,  
sofern ein Pr~iparat e ingesetzt  wird, das sowohl ausrei- 
chende I C S H -  als auch F S H - P o t e n z e n  enth~ilt. 

R .  VON BERSWORDT-WALLRABE and F. NEUMANN 

Hauptlaboratorium der Schering AG, Berlin 65 
(Germany), 16 November 1967. 

s Measurements of relative potency (with juvenile hypophysecto- 
mized rats, ventral prostate test e, 3 dose factorial assay, including 
the covariance procedure) revealed that the ICSH potencies of 
PMS and HCG were identical when I.U. were compared. 

O C. P. LEBLOND, E. STEINBERGER and  E. C. ROOSEN-RUNOE, in 
Mechanisms Concerned with Conception (Ed. C. G. HARTMAN; 
Pergamon Press, New York - London 1963), p. 1. 

D e v e l o p m e n t  of B l a c k  D o w n  F e a t h e r i n g  in H y b r i d  C h i c k  E m b r y o s  ( C r o s s  N e w  H a m p s h i r e  ~ × L ight  
S u s s e x  ~) after  P i t u i t a r y  I m p l a n t a t i o n  

The  male  embryos  and newly  ha tched  chicks of the  
cross New Hampsh i r e  c~ × L igh t  Sussex ~ are  white ,  
i.e. have  no down p igmen ta t ion ;  the  females deve lop  a 
reddish-brown down p igmenta t ion  f rom the  e l even th  day  
of incuba t ion  onwards.  

I n  previous  communica t ions  (GROENENDIJK-HuIJ- 
BERS 1,3) evidence was presented  in favour  of the  concept  
t h a t  the  fo rmat ion  of the  red p igment  in the  female em- 
bryos  is bound  to an  adequa te  level of gonadal  hormones,  
e i ther  ovar ian  or test icular .  Whi le  s tudy ing  the  influence 
of endocr ine  glands on the  fo rmat ion  of t he  red p igment ,  
an  unexpec ted  phenomenon  was observed af te r  p i tu i t a ry  
implan ta t ion .  The  p re l iminary  results  of this  s t udy  are 
repor ted  here. 

Material and methods. The hybr id  eggs of the  above  
cross were 'windowed '  on the  four th  day  of incuba t ion  
according to a me thod  a l ready  described (GRoENENDIJK- 
HUIJBERS3). On the  f if th day,  1-3 pi tui tar ies  f rom chick 
donors  of var ious  ages were implan ted  into the  coelomic 
c a v i t y  of the  hos t  embryos  according to  DOSSEL'S 
m e t h o d  4. The  age of the  donors  va r ied  f rom 16 days  of 
incubat ion  to 6 weeks af ter  ha tching.  As sham implants ,  
f ragments  of embryon ic  hear t ,  l iver,  t hy ro id  and adrenal  
gland were used. Moreover,  as a sham t r ea tmen t ,  some 
embryos  received on the  fif th day  of incuba t ion  a single 
dose of a syn the t ic  hormone,  such as tes tos terone-  
p rop iona te  (Orchisterone, Fross t ;  or  Neohombreol ,  Or- 
ganon), oes t radio l -benzoate  (Dimenformon,  Organon),  
t hy ro t roph ic  hormone  (Ambinon, Organon;  or  T S H ,  
Sigma) or  A C T H  (Cortrophine and Cortrophine-Z,  Or- 
gallon). Final ly ,  synthe t ic  ~-MSH (melanocyte -s t imula t -  
ing hormone)  was adminis te red  e i ther  in 3 doses on the  
fifth, e igh th  and t en th  day,  or  in 5 doses on the  seven th  to  
e leven th  day  of incubat ion.  The  drugs were adminis te red  
by  insti l l ing the  chorio-al lantois  th rough  the  shell window. 

Autopsy  was done a t  12-15 days  of incubat ion.  The  
down on head, back, ta i l  and wings was careful ly exam-  
ined wi th  the  aid of a dissecting microscope and photo-  

graphed.  The  hos t ' s  gonads and thyro ids  as well as the  
implan t s  were r emoved  and prepared  for histological  
examina t ion .  

Results. The  results are summar ized  in the  Table  and 
demons t r a t ed  in the  Figures.  When  a sufficient  a m o u n t  of 
p i t u i t a ry  t issue has developed in the  implant ,  a pecul iar  
b lack- fea thered  area  is found on the  occiput  of the  hos t  
embryos  of e i ther  sex. W h e n  only  a few black feathers  
are p resen t  (which is a rb i t ra r i ly  des ignated  as Degree 1: 
the  n u m b e r  of b lack feathers  ranging f rom 3-20), t h e y  
are  found along the  med ian  line (Figures 1 and la)  j u s t  
c rania l ly  and cauda l ly  to the  pineal  body,  t h a t  in t he  14- 
day-old  chick e m b r y o  lies in di rect  con tac t  wi th  the  scalp 
(Figures 2 and 2a). 

When  a larger a m o u n t  of p i tu i t a ry  t issue has developed 
in the  implant ,  some 20-40 b lack  fea thers  embrace  the  
pineal  body in the  form of a d i amond  and ex tend  along 
the  median  line p rox imal ly  and dis ta l ly  (Degree 2, Figures  
2 and 2a). W h e n  the  b lackening is still  more advanced ,  
t iny  black fea thers  are  found in line wi th  the  la tera l  angle 
of the  eyes (Degree 3, F igures  3 and 3a). P rox ima l ly  t he  
feathers  ex tend  as far  as the  ver tex ,  close to the  root  of 
the  comb.  

As a rule the  'b lack  fea thers '  are  only  par t ia l ly  black:  
the  black p igmen t  is a r ranged in longi tudinal  stripes along 
one side of the  feather.  In  the  females the  f ine-dot ted  
brown p igmen t  can be clear ly  dis t inguished lying side by  
side wi th  the  coarse b lack p igment  (magnif icat ion × 40). 

The  degree of b lackening is re la ted to the  a m o u n t  of 
t issue developed in the  imp lan t  r a the r  t han  to  the  age of 

t M. M. GROENENDIJK-HUIJBERS , Experientia 22, 302 (1966). 
M. M. GROENENDIJK-HuIJBERS, Experientia 23, 46 (1967). 

a M. M. GROENENDtJK-HuIJBERS, Acta morph, neerl.-scand. 1,241 
(1957). 

4 W. E. DOSSEL, Science 120, 262 (1954). 
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Fig. 1. No. 9058. 14-day-old male embryo, implanted with three 
16-day-old embryonic chick pituitaries. Feathers white except on 
occiput, where a number of black feathers have developed; blacken- 
ing Degree 2. 

Fig. 2. No. 9050. 14-day-old female embryo, implanted with 1 pitui- 
tary of a 3-week-old ~ chick. Feathers pale brown; on occiput black 
feathers surrounding the pineal body; blackening Degree 2. 

Black down feathering after pituitary implantation in F~-hybrid chick embryos (New Hampshire ~ × Light Sussex 9) 

Implanted pituitary 

Embryonic New-born 3-6 weeks of age 

Sex Case Implants Degree of Case Implants Degree of Case Implants Degree of 
of No. blacken- No. blacken- No. blacken- 
host No. age sex ing b No. age sex ing b No. age sex ing b 

9058 3 16 di- 42 2 9061 1 2 days 42 1 9055 1 3 weeks 42 2 
42 9198 1 21 di - ~ 1 9064 1 2 days ~ 1 9056 1 3 weeks c~ 2 
42 9065 1 2 days ~ 1 
~) 9196 2 20 di s 42 3 9067 2 2 days ~ 3 9049 I 3 weeks ~) 1 

9050 1 3 weeks ~ 2 
9057 1 3 weeks 42 2 
9054 1 6 weeks ~ 3 
9070 1 6 weeks ~' 3 

di, days of incubation. ~ Degree of blackening: see text. 

t he  i m p l a n t e d  p i tu i t a ry .  This  appear s  f rom the  d a t a  
p r e sen t ed  in t h e  Table :  if, wi th  t he  i m p l a n t a t i o n  of em- 
bryonic  p i tu i tar ies ,  a s imilar  degree of b lackening  is to  be 
ef fec ted  as wi th  a 6-week p i tu i t a ry ,  t h e  n u m b e r  has  to  be 
ra ised f rom 1 to  3. 

No b lack  fea thers  deve loped  a f te r  i m p l a n t a t i o n  of 
pieces of hear t ,  liver, t hy ro id  or adrenal ,  nor  a f te r  ad-  
min i s t r a t i on  of syn the t i c  ho rmones  excep t  t he  following 
ones.  Af te r  a d m i n i s t r a t i o n  of ACTH (0.6-1.5 I .U.  in a 
single dose on the  f i f th  day  of incubat ion) ,  in 2 ou t  of 26 
cases, a few black fea thers  were  found  on the  occ iput  only.  
Af ter  admin i s t r a t i on  of s y n t h e t i c  ~-MSH in 2 cases ou t  
of 14, 2 b lack fea thers  and  in one o the r  case 20 b lack 
fea thers  were  found  on the  occ iput  only. A s h a m  t rea t -  
m e n t  w i th  H a n k s  ]3SS or NaC1 failed to  br ing  abou t  t he  
d e v e l o p m e n t  of black feathers .  

Discussion and conclusions. The obse rva t ion  descr ibed 
raises 2 ques t ions .  Fi rs t ly ,  w h y  do the  b lack  fea thers  

deve lop  in th is  pa r t i cu la r  a rea  ? Secondly,  which is t he  
respons ib le  fac tor  ? 

The  L i g h t  Sussex b reed  is cha rac te r i zed  b y  t h e  posses-  
s ion of a c rown of b lack  fea thers  on t h e  dorsal  side of t h e  
neck. A close inspec t ion  of t he  adu l t  b i rd  reveals  t h a t  t h e  
u p p e r  borde r  of t he  c rown reaches  as far as t he  v e r t e x  and  
la tera l ly  approaches  t he  la tera l  angle of t he  eyes. I t  the re -  
fore seems ind i spu tab le  t h a t  t he  b lack- fea the red  area  con- 
s t i t u t e s  t h e  p rospec t ive  c rown of b lack  fea the r s  charac-  
ter is t ic  of t he  Sussex breed.  I t  has  to  be emphas ized ,  
however ,  t h a t  in t he  L igh t  Sussex chick b lack p igmen ta -  
t ion  of t h e  neck  p r imar ies  does no t  ap p ea r  unt i l  t he  s ix th  
week of life, whereas  b lack p i g m e n t a t i o n  a t  the  base  of 
wing and  tail  p r imar ies  appear s  dur ing  the  f irs t  week a f te r  
h a t c h i n g  (COHENS). The  p i t u i t a ry  implan t ,  g rown in t he  

5 j .  COHEN, J. Embryol. exp. Morph. 7, 361 (1959). 
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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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