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of food in take ,  is dif f icul t  to  in t e rp re t .  I n  t he  l igh t  of t h e  
f r e q u e n t l y  r epea t ed  imp l i ca t i on  of the  cl inical  l i t e r a tu re  9 
t h a t  m a n y  obese  p a t i e n t s  r e s pond  to s t ress ing  s i tua t ions  
b y  b e c o m i n g  vorac ious  feeders,  t h e  h y p o t h e s i s  t h a t  per-  
h a p s  sexua l  i so la t ion  cons t i t u t e s  a s t ress  wh ich  m i g h t  
exe r t  i n h i b i t o r y  effects  on  t h e  ' s a t i e ty '  cen te r  is one 
w o r t h y  of f u r t h e r  tes t ing .  

E v i d e n c e  for some k ind  of r e l a t ionsh ip  b e t w e e n  these  
fac tors  comes  f rom o b s e r v a t i o n s  r epo r t ed  b y  LIEBELT, 
DEAR a n d  GUILLEMIN 1~ who  showed t h a t  A T G  induced  
h y p o t h a l a m i c  lesions in mice  are  a c c o m p a n i e d  b y  a n  in-  
crease in  A C T H  secre t ion  as m e a s u r e d  b y  presence  of 
c i rcu la t ing  cor t icos te ro id  levels in  t r e a t e d  an ima l s  11. 

Resumen. Se i nves t i ga r on  los efectos del  ' s t ress '  y la 
obes idad  en  diversos  m e c a n i s m o s  fisioldgicos hipotal&- 
micos. La  obes idad  fu6 ev iden te  i n y e c t a n d o  au ro th io -  
glucose. E s t a d i s t i c a m e n t e  se r eg i s t r a ron  m ayor e s  a u m e n -  

tos  en  r a t o n e s  a is lados q u e e n  aquel los  m a n t e n i d o s  
f ami l i a rmen te .  
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Mirror-Image Color-Preferences for Back- 
ground and Stimulus-Object in the Gull Chick 

( Larus atricilla) 

The  n e w l y - h a t c h e d  ch ick  of t he  L a u g h i n g  Gull  (Larus 
atricilla) a n d  o t h e r  species pecks  a t  i ts  p a r e n t ' s  r edd i sh  
beak,  t h e r e b y  el ici t ing r e g u r g i t a t i o n  of semi-d iges ted  food 
upon  wh ich  t he  ch ick  feeds. Tes t s  w i th  mode ls  i ind ica te  
t h a t  t he  o p t i m a l  s t imulus  for e l ic i t ing t h e  response  is a n  
e longate ,  ve r t i ca l ly -o r i en ted  shape  of a b o u t  the  d imen-  
sions of t he  p a r e n t ' s  bill. T he  s t imulus  shape  is o p t i m a l  if 
colored red  or blue,  a n d  m i n i m a l  if green, w h e n  the  back-  
g round  is achromat ic .  This  s t u d y  repor t s  t he  effect  of t he  
color of t he  b a c k g r o u n d  field w h e n  t he  s t imu lus - shape  is 
a ch roma t i c .  

Chicks h a t c h e d  a n d  rea red  in d a r k  i n c u b a t o r s  were 
t es ted  i nd iv idua l l y  a t  be t w een  24 and  36 h a f t e r  ha t ch ing .  
E x p e r i m e n t a l  b i rds  (Group B, of 10 ind iv idua ls )  were 
t e s t ed  w i t h  colored b a c k g r o u n d  pane l s  in  a r a n d o m i z e d  
sequence,  while  con t ro l  b i rds  (Group S, of 15 ind iv idua ls )  
were t e s t ed  w i th  r a n d o m l y  ordered  colored dowel  rods,  
in  a r e p e a t  of p rev ious  e x p e r i m e n t s  1. One ha l f  of t he  
Group  B chicks were f i rs t  g iven  a wh i t e  rod  w i t h  all t h e  
b a c k g r o u n d  colors in  succession, and  t h e n  a b l ack  rod  
w i t h  all  t h e  b a c k g r o u n d s ;  t he  o the r  ha l f  of the  g roup  re- 
ce ived  t he  b l ack  rod  f i rs t  a n d  t h e n  t h e  wh i t e  one. An  
ana logous  p rocedure  in wh ich  d i f fe ren t ly  colored rods  
were p r e sen t ed  aga ins t  b l a c k  b a c k g r o u n d s  and  wh i t e  
b a c k g r o u n d s  was used w i t h  Group  S. Rods  were 5/16 in. 
d i a m e t e r  wooden  dowel ing p a i n t e d  f la t  b l a c k  excep t  for 
t he  f ina l  4t /s  in. t h a t  were p a i n t e d  gloss color, wh i t e  or  
black.  The  rods, p ivo ted  a t  a p o i n t  103/4 in. above  t he  
glossy t ip,  were m o v e d  in t i m e  to  a m e t r o n o m e  set  a t  80 
bea t s /min ,  k n o w n  to be t he  op t i m a l  speed to elicit  peck-  
ingl .  B a c k g r o u n d  panels  were m a d e  of p a i n t e d  mason i t e  
rec tang les  81/4 in. b y  63/4 in., p laced  a b o u t  1/2 in. b e h i n d  
the  rod.  Colors used were s p r a y  e n a m e l  of h igh  gloss 
(Testors  ' P l a ' :  b lue  11, green  24, yel low 14, o range  27, 
and  red  3) ; spec t ra l  re f lec tance  curves  for  these  p a i n t s  are 
g iven  in 1. 

E a c h  chick  was t e s t ed  i nd iv idua l ly  for a 30 sec t r i a l  on  
each  s t imulus  s i tua t ion ,  t he  t r i a l  c o m m e n c i n g  w i t h  the  

f i rs t  peck  g iven  to the  rod. B e t w e e n  tr ials ,  a t r a n s l u c e n t  
box  was lowered over  t he  chick  for a b o u t  5-10 sec while  
the  s t imulus  or b a c k g r o u n d  was changed .  Tria ls  were per-  
fo rmed  in d i rec t  s u n l i g h t  or in in t ense  ind i rec t  sun l i gh t  
in t he  field l a b o r a t o r y  of the  I n s t i t u t e  of A n i m a l  B e h a v i o r  
a t  B r i g a n t i n e  N a t i o n a l  Wildl i fe  Refuge,  New Jersey.  The  
n u m b e r  of pecks  g iven  du r ing  a t r i a l  was  recorded  on  a 
m e c h a n i c a l  h a n d - t a l l y  coun te r ;  two observers  r an  t he  
t r ia ls  and  the i r  resul t s  agree. 

The  color preference  for t he  rod s h o w n  b y  G r o u p  S 
(Figure,  b r o k e n  curve)  agrees closely w i t h  t h a t  of a pre-  
v ious  e x p e r i m e n t  u t i l iz ing scale models  of the  p a r e n t a l  
head  w i th  on ly  b e a k  color al tered1.  The  color-preference 
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Mean pecking rates of dark-reared Laughing Gull chicks to chromatic 
stinmli having achromatic backgrounds (Group S broken curve) and 
achromatic stimuli having chromatic backgrounds (Group B solid 
curve) as a function of the color of the chromatic component. Com- 
bined means for the achromatic components are shown, although 
there are slight differences between black and white when the 

chromatic component is yellow or orange (see text). 

1 j .  p. HAILMAN, The Ontogeny of an Instinct, unpublished thesis, 
Duke University (1964) ; and in preparation. 
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for b a c k g r o u n d  of G r o u p  B (Figure,  solid curve)  is qu i t e  
di f ferent ,  be ing  nea r ly  t h e  m i r r o r - i m a g e  of t he  o the r  
curve.  L o n g - w a v e l e n g t h  rods  and  b a c k g r o u n d s  (par t icu-  
l a r ly  yel low and  orange)  elicit  s l igh t ly  h ighe r  peck  ra tes  
w h e n  c o n t r a s t i n g  w i t h  wh i t e  t h a n  w i t h  b lack ;  th i s  resu l t  
is cons i s t en t  w i th  p rev ious  f indings  1 and  is st i l l  be ing  
s tudied .  

The  resu l t s  of th i s  e x p e r i m e n t  and  prev ious  ones  s u g -  
gest  t he  fol lowing sensory  coding  m e c h a n i s m  for the  gull 
ch ick ' s  r ecogn i t ion  of the  p a r e n t ' s  b e a k :  a n  elongate ,  
ve r t i ca l ly -o r i en ted  recep t ive  field w i t h  a cen t r a l  po r t i on  
o p t i m a l l y  respons ive  to red  a n d  blue wave leng ths ,  and  
the  p e r i p h e r y  o p t i m a l l y  respons ive  to  green  and  yel low 
wave leng ths .  A n h y p o t h e s i s  h a s  been  a d v a n c e d  2 to  a ccoun t  
for t he  i n t e r ac t i on  of r ecep tors  in p roduc ing  t he  c h r o m a t i c  
preference  for the  s t imu lus -ob jec t ;  a s imi la r  m e c h a n i s m ,  
h a v i n g  reversed  e x c i t a t o r y / i n h i b i t o r y  re la t ions ,  would 
code a mi r ro r - image  color preference,  such  as t h a t  for the  
b a c k g r o u n d  color. 

The  s tud ies  of HUBEL a n d  W1ESEL 3 on  ca t s  revea l  
cor t ica l  v i sua l  un i t s  h a v i n g  e longa te  r ecep t ive  fields w i t h  
cen te r s  r e spond ing  to t he  onse t  of a whi t e  l igh t  and  
per ipher ies  r e spond ing  to t h e  cessat ion.  Some of these  
recep t ive  fields are a l igned w i t h  t he i r  long  axes  ver t ical .  
WOLBARSHT, WAGNER, a n d  MACNICHOL 4 r epo r t  goldf ish 
r e t i na l  un i t s  h a v i n g  recep t ive  fields in  which  t he  cen te r  
gives an  ' on '  response  to  some w a v e l e n g t h s  a n d  an  'off '  
response  to o thers .  Charac te r i s t i c s  of t he  ca t  un i t s  sugges t  
t h a t  t he  go ld f i sh -pe r iphery  m i g h t  give ' on '  response  to 
those  w a v e l e n g t h s  for wh ich  t he  cen te r  gives 'off '  re- 
sponses,  a n d  vice versa .  

Tile compar i son  of the  gull  ch ick ' s  b e h a v i o r  w i t h  t he  
v i sua l  un i t s  f rom o t h e r  v e r t e b r a t e s  t h u s  suggests  (a) t h a t  
t he  ch ick ' s  pe rcep t ion  of t he  p a r e n t  m a y  be  s imple  enough  
to be  ana lyzed  physiological ly ,  and  (b) t h a t  t i le v i sua l  
un i t s  of t he  o t h e r  v e r t e b r a t e s  m i g h t  be used b y  t h e m  in 
p e r c e p t u a l  choices ana logous  to t h a t  of the  gull  chick.  

The  nea r  mi r ro r - image  color preference  is of obv ious  
a d v a n t a g e  to the  L a u g h i n g  Gull  chick, wh ich  views the  
r ed  p a r e n t a l  bi l l  aga ins t  a b a c k g r o u n d  of b rownish-ye l low 

nes t  m a t e r i a l  a n d  green vege ta t ion .  I t  is also of i n t e r e s t  
t h a t  t he  a d u l t  of the  r e l a t ed  H e r r i n g  Gul l  (L. argenlatus) 
possesses a wide r  beak ,  on ly  a p o r t i o n  of w h i c h  is an  
e longa te  red  spo t  se t  o n  a genera l  b i l l  color of yellow. 

Zusammen/assung. Ktiken  de r  a m e r i k a n i s c h e n  Lach-  
mOwe (AztekenmSve,  Larus atricilla), die in d u n k l e n  
B r u t k a s t e n  schlt ipfen,  p i cken  bet  f a rb losem H i n t e r g r u n d  
m e h r  n a c h  r o t e n  oder  b l a u e n  als n a c h  gr t inen oder  gelben 
A t t r a p p e n .  Fa rb lo se  (schwarzweisse)  A t t r a p p e n  16sten 
dagegen  v e r m e h r t e s  P i cken  gegen gr i inen  oder  gelben 
H i n t e r g r u n d  aus  als gegen e inen  r o t e n  oder  b lauen .  Die 
F a r b b e v o r z u g u n g  is t  also spiegelbi ldl ich.  M6gliche Deu-  
t u n g e n  des W a h r n e h m e - M e c h a n i s m u s  werden  d i sku t ie r t .  
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Zur U m w a n d l u n g  von f l -Pyr idy lcarb ino l  in Nico -  
t insi iure im  t i er i schen  O r g a n i s m u s  

f l -Pyr idy lca rb ino l*  wird  se i t  ba ld  zwanzig  J a h r e n  in 
de r  H u m a n m e d i z i n  als gef~sserwei terndes  Mitre1 ange-  
wende t .  H ins i ch t l i ch  des Me t abo l i s m us  weiss man ,  dass  
P y r i d y l c a r b i n o l  im t i e r i schen  Organ i smus  in Nicotins~iure 
u m g e w a n d e l t  wird. So h a t  DE RITTER 1 nachgewiesen ,  
dass  n a c h  G a b e n  yon  P y r i d y l c a r b i n o l  im H a r n  ein mar -  
k a n t e r  Ans t ieg  de r  Me tabo l i t e  des Nicotins~iurestoff-  
wechsels  (Nicot ins / iureamid,  N-Methyln ico t ins~ tureamid  
n n d  N-Me thy l -2 -Py r i don - 5 - Ca r boxam i d )  au f t r i t t .  M a n  
dar f  d e m n a c h  a n n e h m e n ,  dass  ein wesen t l i cher  Tell  des 
p h a r m a k o d y n a m i s c h e n  Ef fek tes  von  P y r i d y l c a r b i n o l  auf  
dessen  O x y d a t i o n s p r o d u k t ,  die Nicotins~iure, zurf ickzu- 
I t ihren  ist. ~ b e r  den  O r t  u n d  die Geschwind igke i t  de r  
O x y d a t i o n  yon  P y r i d y l c a r b i n o l  in  v ivo  is t  b i she r  n i ch t s  
b e k a n n t .  W i r  b e r i c h t e n  d a h e r  im fo lgenden  t iber  U n t e r -  
s u c h u n g e n  a n  de r  p e r f u n d i e r t e n  R a t t e n l e b e r .  

Methodik. Leberpe r fus ion :  V e r w e n d e t  werden  weib-  
liche, 200-220 g schwere  Fi i l l insdorfer  A l b i n o r a t t e n .  Die 
L e b e r  des n a r k o t i s i e r t e n  u n d  hepa r i n i s i e r t en  Tieres  wird 

in t ib l icher  Weise  fret pr~ipariert  u n d  in s i tu  via  V. por t ae  
(E ins t rom)  u n d  V. c a v a  t ho rac i a  (Ausst rom) per fundie r t .  
Der  Druck  wi rd  k o n s t a n t  geha l t en  auf  18-20 cm Wasser -  
s~iule. Als Per fus ionsmi l ieu  v e r w e n d e n  wir  das yon  H. 
SCHIMASSEK2 angegebene  Gemisch  yon  gewaschenen  
R i n d e r e r y t h r o z y t e n  u n d  kf ins t l i chem Plasma,  d e m  ein 
Zusa tz  von  2 m g %  bzw. 10 m g %  P y r i d y l c a r b i n o l  bei- 
gegeben  wird. Das  gleiche Milieu (150-200 ml) wird  drei- 
ma l  pe r fund ie r t ,  wobei  das  H~imoglobin n a c h  j edem 
D u r c h l a u f  f r i sch  oxygen ie r t  wird. Al iquo te  P r o b e n  des 
Milieus werden  n a c h  jeder  Leberpassage  ftir die chemische  
Ana lyse  aufgehoben .  

B e s t i m m u n g  von  Py r idy l ca rb ino l  u n d  Nicotins~iure im 
P e r f u s i o n s p l a s m a :  N a c h  A b z e n t r i f u g i e r u n g  der  E r y t h r o -  
z y t e n  wird das  P l a s m a  n a c h  AWAPARA 3 enteiweisst .  Die 

* Wirkstoff von Ronicol (Roche| 
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