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The Effect of Sexual  Iso lat ion on Feedin~ 
Pattern in Mice 

Comparison of weight gain of isolated and non-isolated male mice 
injeeted with aurothioglucose 

Introduction. Studies  of the  contro l  of feeding p a t t e r n s  
in m a n  and  l abora to ry  an imals  have  considerable  back-  
g round  in the  l i terature .  

The expe r imen ta l  l i t e ra ture  has  con t r i bu t ed  the  major  
ins ight  t h a t  the  cent ra l  cont ro l  of food in take  resides in 
the  ven t r a l  h y p o t h a l a m u s  ~-5. F r o m  s tudies  uti l izing 
e i ther  s te reotaxic  e lectrode s t imula t ion  or s te reo tax ica l ly  
placed electrode lesions, the  pic ture  of two  dis t inc t  hypo-  
tha lamic  nuclei involved in the  control  of feeding has  
emerged  z& Des t ruc t ion  of la teral  hypo tha l amic  areas 
causes anorexia,  des t ruc t ion  of ven t romed ia l  areas of the  
h y p o t h a l a m u s  causes hyperphagia .  

The clinical and  psychological  l i te ra ture  in con t ras t  has  
emphas ized  such per iphera l  factors  as s t ress  and psychic  
var iants ,  t h a t  inf luence appe t i t e  control .  

Ef for t s  to iden t i fy  the  site and mechan i sm of the  cen- 
t r a l  con t r ibu t ion  of ' appe t i t e '  control  h a v e  been  mate r i -  
ally a ided b y  the  d iscovery  of BRECHER and  WAXLER 6 
t h a t  a single in jec t ion  of aurothioglucose (ATG) can 
cause a las t ing and  severe obes i ty  in mice. Fol lowing the  
admin i s t r a t i on  of aurothioglucose to  mice and  to a lesser 
ex t en t  ra ts ,  ex tens ive  lesions, par t icu lar ly  in the  area of 
the  v e n t r o m e d i a l  nucleus  of the  hypo tha l amus ,  have  been  
descr ibed by  several  inves t iga tors  7,s. 

The p resen t  expe r imen t s  were u n d e r t a k e n  to  de te rmine  
w h e t h e r  two  var iables  hke  stress and  cent ra l  cont ro l  
m e c h a n i s m  affect  feeding behav ior  i n d e p e n d e n t l y  and /o r  
w h e t h e r  t he  two  fac tors  exer t  an addic t ive  inf luence upon  
contro l  of appe t i t e  and  food consumpt ion  of an  animal .  

Materials and methods. Mice of the  Swiss Albino s train,  
ob ta ined  f rom Charles R iver  Labora tor ies ,  were used for 
all expe r imen t s  w i th  aurothioglucose.  The animals  ranged  
f rom 28-32 g and  were app rox ima te ly  60 days  old a t  the  
c o m m e n c e m e n t  of the  exper iment .  They  were  housed  in 
wire cages (dimensions 6 �9 12 �9 6 in.) and were fed ad libi- 
turn. A single in jec t ion  of a f reshly  p repa red  solut ion of 
gold thioglucose ob ta ined  f rom Schering Corp., Rahw ay ,  
New Jersey,  dissolved in 0.9% saline was  given i.p. (to 
Swiss mice). The dosage employed  was 0.5 mg/g  b o d y  
weight .  The an imals  were d iv ided in to  four  groups. 

Group 1 was m a d e  up of male mice in jec ted  wi th  0.9% 
saline and  housed  one male wi th  two  females.  Group 2 
cons is ted  of male  mice housed  singly and  in jec ted  wi th  
taline. Group 3 consis ted  of male mice in jec ted  wi th  auro-  
thioglucose (ATG) and  housed  two females  and  one male  
so a cage, and  Group d consis ted of male  mice in jec ted  
wi th  ATG and  housed  singly. Weigh t s  were recorded  once 
a week over  a 10 week period.  

Results. As ind ica ted  in the  Table and  in the  Figure,  
t he  in jec t ion  of ATG into  young  male mice in the  dosage 
employed  was effective in inducing a h y p e r p h a g i a  and  a 
subsequen t  obes i ty  in more  t h a n  50% of the  animals  so 
t rea ted .  The magn i tude  of t he  weight  gain recorded over  
a 10 week per iod was, however ,  cons iderably  increased 
among  isolated mice respond ing  to the  thioglucose,  as 
com pa red  to the  animals  t h a t  were housed  in a group. The 
differences are s ignif icant  a t  the  0.02 level. 

Small  b u t  s ta t i s t ica l ly  s ignif icant  differences in weigh t  
gain were also recorded be tween  normal  u n t r e a t e d  young  
male mice kep t  in sexual  isolation, as compared  wi th  mice 
housed  in a group and  p e r m i t t e d  to mate .  

Discussion. The f inding revealed by  th is  s tudy ,  t h a t  the  
magn i tude  of the  weight  gain is grea te r  among  sexual ly  
isolated animals  t h a n  among  animals  t h a t  are housed  
together ,  is of in teres t .  The mechan i sm by  which  sexual  
isolat ion becomes  i n s t r u m e n t a l  in increasing the  p a t t e r n  

Group (1) Mean (2) Mean 
weight gain in weight gain in 
g of entire g of significant 
group weight gainers 

(A) Experimental isolated 14.7 :k 1.52 (12) 21.8 • 3.05 (7) 

(B) Experimental mated 10.1 :~ 1.63 (9) 12.9 ~: 1.19 (8) 

(C) Control isolated 1.9 ~: 0.64 (10) - 

(D) Control mated 0.1 :k 0.55 (10) - 

Experimental male mice injected with 0.5 mg aurothioglucose per g 
body weight. The weight gains =k S.E. of the mean and the number 
of animals (n) are given. - 'Significant weight gainers' designates 
those mice responding to aurothioglueose with an increase in body 
weight of 10 g or more. 

Student t-test Groups P 
Groups P A1 vs. B1 0.05 
A1 vs. C1 0.001 A2 vs. B2 0.02 
B1 vs. D1 0.001 C1 vs. D1 0.05 
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Average weight gain of isolated and non-isolated mice (controls) and 
mice treated with aurothiog]ucose (expedmentals). The differences in 
weight gain between isolated and non-isolated groups are statistically 

significant. 
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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. 


