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ecdysone  occurs.  I n  con t r a s t ,  t h e  imag ina l  ecdysis  in  
Pier is  c an  t ake  place  w h e n  t h e  ecdysone  levels is 8 t imes  
lower t h a n  i ts  m a x i m u m  value .  I t  is a p p a r e n t  t h a t  t he  
a m o u n t  of h o r m o n e  r equ i r ed  for imag ina l  ecdysis  is low 
a n d  cons ide rab ly  less t h a n  t h e  h i ghes t  c o n c e n t r a t i o n  
a t t a ined .  This  resu l t s  b r ings  to  m i n d  e x p e r i m e n t s  per-  
fo rmed  in t h e  l a r v a e  of M a n d u c a  sex ta  10, where  infus ions  
of smal l  doses of ecdysone  were more  effect ive  in e l ic i t ing 
a n o r m a l  phys io log ica l  response  t h a n  a single large dose 
of t h e  ho rmone .  The  p r o t h o r a c i c  g lands  m a y  secrete  a n  
excess of h o r m o n e  w h i c h  is n o t  necessa ry  for t h e  imag ina l  
m o u l t  b u t  m a y  h a v e  some o t h e r  func t ion  t h a n  mou l t ing .  
The  cr i t ica l  pe r iod  for t h e  p u p a l  s tage (72 h) coincides 
w i t h  t h e  1st p e a k  of a -ecdysone  descr ibed  in Pier is  b y  
L a f o n t  e t  a13 who  used a gas  l iquid c h r o m a t o g r a p h y  a n d  
mass  s p e c t r o m e t r y  m e t h o d .  W e  h a v e  no t  found  t h i s  
d i s t i nc t  p e a k  in our  resul t .  
The  loss of p ro tho r ac i c  g lands  para l le ls  t he  loss of t he  
large p e a k  in ecdysone  levels,  b u t  t h e r e  is a p e r s i s t a n t  low 
level  wh ich  var ies  b e t w e e n  0.1 and  0.3 ~xg/ml. Life of 
ecdysone  in v ivo  is a b o u t  one or few h 10-1a. The  c o n s t a n t  
low level  of ecdysone  could  be  due  to  a syn thes i s  b y  an  
o rgan  o t h e r  t h a n  t h e  p r o t h o r a c i c  glands,  or to  t he  l ibera-  
t i on  of s to red  ecdysone  f rom tissues.  I n  some insects,  
i so la ted  a b d o m e n s  h a v e  been  shown  to s y n t h e t i z e  ecdy-  
sone 11-17, as do oenocy tes  is a n d  ovar ies  19-~2. 
A b d o m e n s  i so la ted  a t  72 h deve loped  more  s lowly a n d  
w i th  g rea t e r  v a r i a b i l i t y  t h a n  the  con t ro l  an imals .  In  
Samia  c y n t h i a  ~8 a n d  Gal ler ia  mel lonel la  ~4, in j ec t ion  of 
physio logica l  large a m o u n t  of ecdysone  acce le ra ted  de-  

v e l o p m e n t .  I n  L o c u s t a  migra to r ia ,  p a r t i a l  r e m o v a l  of the  
v e n t r a l  g l ands  d u r i n g  s tages  I V  a n d  V increased  t he  
l e n g t h  of these  stages,  a n d  i m p l a n t a t i o n  decreased  i t  ~5. 
The re  seems to  be a r e l a t ionsh ip  b e t w e e n  r a t e  of develop-  
m e n t  and  a m o u n t  of ecdysone,  a n d  th i s  could exp la in  in 
p a r t  t he  l e n g t h e n i n g  of t he  p u p a l  s tage for i sola ted 
a b d o m e n s .  
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Effec t s  of  c o n s t a n t  l i g h t  e x p o s u r e  a n d  b l i n d n e s s  o n  the  o x i d a t i v e  m e t a b o l i s m  of s e l e c t e d  b r a i n  a r e a s  
in  m a l e  r a t s  
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Summary. Male r a t s  were housed  in c o n t i n u o u s  i l l umina t ion  or b l inded  w h e n  21 day-o ld  and  ki l led 69 days  later .  The  
c o n t i n u o u s  i l l u m i n a t i o n  exposure  increased the  weigh ts  of t e s tes  and  sex accessory  o rgans  a n d  reduced  the  p inea l  g land  
weight .  B l indness  decreased  weigh ts  of tes tes ,  sex accessory  o rgans  a n d  an t e r i o r  p i t u i t a ry .  The  oxygen  c o n s u m p t i o n  
r a t e  of t h e  h y p o t h a l a m u s  was  h igher  in t he  b l inded  an ima l s  t h a n  in the  con t ro l s  a n d  lower in  t h e  c o n t i n u o u s l y  i l l umina t ed  
ra ts .  No one of such  groups  showed s igni f ican t  changes  in t h e  oxygen  c o n s u m p t i o n  b y  e i the r  t h e  a m y g d a t a  or the  
h i p p o c a m p u s .  

Some d a t a  show ev idence  t h a t  t he  ox ida t ive  m e t a b o l i s m  
of t he  h y p o t h a l a m u s  a n d  severa l  a reas  of t h e  l imbic  
s y s t e m  can  be  in f luenced  b y  t he  p i t u i t a r y - g o n a d a l  axis  
ac t iv i ty .  Thus ,  t he  oxygen  c o n s u m p t i o n  ra t e s  of t he  hypo-  
t h a l a m u s ,  t h e  a m y g d a l a  and ,  to  a lesser ex t en t ,  t h e  
h i p p o c a m p u s ,  ha s  been  r e p o r t e d  to  be  changed  b y  t he  
oes t rus  cycle phases  1, 2 a n d  a f t e r  e x p e r i m e n t a l  m a n i p u l a -  
t ions  such  as cas t ra t ion1 ,  s,4, h y p o p h y s e c t o m y  5 a n d  
in v ivo  t r e a t m e n t  w i t h  g o n a d a l  s teroids  a n d  gonado-  

�9 t rop ins  3, 4, s. D a t a  f rom in  v i t ro  works  sugges t  t h a t  such  
effects  are m a i n l y  due  to changes  in t h e  p i t u i t a r y  gonado-  
t r o p i n  o u t p u t ,  w h i c h  in t u r n  would  ac t  d i r ec t ly  on  t h e  
a b o v e - m e n t i o n e d  b r a i n  areas  1, ,, ~. Th i s  p o i n t  cons t i t u t e s  
one of t he  m a i n  suppo r t s  for the  g o n a d o t r o p i n s  ' sho r t  
f eed-back '  t h e o r y  s. 
On  t h e  o t h e r  h a n d ,  t he  exposure  of r a t s  to  c o n s t a n t  
i l l umina t i on  ha s  been  sa id  to  r e su l t  in  a n  e n h a n c e d  
g o n a d o t r o p i n  secre t ion,  a n d  b o t h  t he  b l indness  or t he  ex- 
posure  to  c o n s t a n t  d a r k n e s s  h a d  t he  Opposite effect  (see 
F r a s c h i n i  e t  al. ~ a n d  R e i t e r  1~ for  review).  

The  p r e sen t  e x p e r i m e n t  was  p l a n n e d  in o rde r  to  see 
w h e t h e r  changes  in l igh t  m a n i p u l a t i o n s ,  w i t h  t h e  asso- 
c ia ted  changes  in g o n a d o t r o p i n  secre t ion  m e n t i o n e d  
above ,  could  also af fec t  t he  h y p o t h a l a m u s ,  t h e  a m y g d a l a  
or t he  h i p p o c a m p u s  oxygen  c o n s u m p t i o n  ra tes .  
Material and methods. 21 day-o ld  ma le  W i s t a r  r a t s  were 
p laced  u n d e r  d i f fe ren t  e x p e r i m e n t a l  condi t ions .  All  the  
an ima l s  were m a i n t a i n e d  in a t e m p e r a t u r e - c o n t r o l l e d  
room (20 4- 3 ~ and  g iven  t a p  w a t e r  a n d  commerc ia l  
chow ad  l i b i t um.  An ima l s  were d iv ided  in to  t h e  3 groups  
shown  in t a b l e  1. R a t s  of g roup  1 were m a i n t a i n e d  u n d e r  
14 h da i ly  of ar t i f ic ia l  i l l umina t ion ,  a n d  those  of group 2 
were u n d e r  c o n s t a n t  i l l umina t i on  d u r i n g  t he  expe r imen t .  
R a t s  of g roup  3 were b l inded  a n d  m a i n t a i n e d  u n d e r  
c o n s t a n t  da rkness .  W h e n  t he  an ima l s  were 90 days  old, 
t h e y  were ki l led b y  d e c a p i t a t i o n  a n d  t h e i r  endocr ine  
o rgans  d issec ted  o u t  and  weighed.  The  amygda la ,  hypo-  
t h a l a m u s  a n d  h i p p o c a m p u s  were d issected  out .  The  
oxygen  c o n s u m p t i o n  was d e t e r m i n e d  b y  W a r b u r g  mano-  
m e r r y  m e t h o d  11 in vessels in  12-15 m l  capac i t y  c o n t a i n i n g  
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Table 1. Effects of continuous light exposure or blindness on endocrine organs weights of male rats 

Groups B. wt Testicular wt Sex accessory Ant pituitary wt Pineal wt 
(g) Ig/ organs wt (mg) (rag/ (rag) 

Control 212.6 = 5.54 (23) 2.13 ~ 0.08 I23/ 319.12 =E 14.82 (19) 6.29 ~ 0.18 123/ 1.32 = 0.09 r 
Constant light 226.8 ~_ 2.82 I16/ 2.66 ~- 0.07 116'** 408.56 d- 20.12 (12) 6.58 = 0.26 (12) 0.85 = 0.07 f151** 
Blindness 221.9 = 6.48 (14J 1.70 2_ 0.04 (10 ** 148.30 i 15.82 (10)** 5.60 = 0.22 (101" 1.21 z- 0.07 114/ 

Data expressed as means = SEM. Number of measurements in parenthesis. *p < 0.05 vs control: **p < 0.01 vs control. 

Table 2. Effects of continuous light exposure or blindness on oxidative metabolism of Amygdala, Hypothalamus and Hippocampus of male 
rats 

Groups Amygdala Hypothalamus Hippocampus 

Control 1.080 I 0.088 171 1.099 = 0.051 (16) 1.110 = 0.048 (12) 
Constant light 1.059 zi: 0.121 /8/ 0.799 z- 0.039 f81 ** 0.977 :x 0.022 18) 
Blindness 0.973 :a_ 0.098 (12) 1.358 • 0.141 ~101" 0.994 = 0.078 12/ 

Data  expressed as means 2: SEM of [xl O2/mg wet tissue h. Number of measurements in paranthesis. *p < 0.05 vs control: **p < 0.01 vs 
control 

3 m l  o f  K r e b s - R i n g e r  p h o s p h a t e  b u f f e r  p H  7.4 a n d  7.7 m M  
g l u c o s e .  T h e  c e n t r a l  w a l l  of  t h e  v e s s e l  c o n t a i n e d  0.2 m l  
of  s a t u r a t e d  N a O H  s o l u t i o n .  T h e  v e s s e l s  w e r e  g a s s e d  for  
5 r a i n  w i t h  1 0 0 %  0 2. A f t e r  10 m i n  to  a l l ow  for  t h e  e q u i -  
l i b r i u m  of  t h e  s y s t e m ,  t h e  s t u d y  w a s  e x e c u t e d  a t  37~  
a n d  120 b e a t s  p e r  r a i n  for  1 h .  T h e  r e s u l t s  a r e  e x p r e s s e d  
as  ~1 O 2 / m g  w t  t i s s u e / h .  T h e  a n a l y s i s  of  t h e  d a t a  w a s  
c a r r i e d  o u t  u s i n g  S t u d e n t ' s  t - t e s t .  
R e s u l t s  a n d  d i scuss ion .  T a b l e  1 s h o w s  t h e  e f f ec t s  of  b l i n d -  
n e s s  o r  c o n s t a n t  l i g h t  e x p o s u r e  o n  t h e  w e i g h t s  o f  o r g a n s .  
N o  s i g n i f i c a n t  d i f f e r e n c e s  in  b . w t s  w e r e  o b s e r v e d  a t  t h e  
p - v a l u e  of  0.01 o r  lower .  E x p o s u r e  to  c o n s t a n t  i l l u m i n a -  
t i o n  r e s u l t e d  in  a s i g n i f i c a n t  e n l a r g e m e n t  of  t e s t e s  a n d  
s e x  a c c e s o r y  o r g a n s ,  s u g g e s t i n g  a n  e n h a n c e d  g o n a d o -  
t r o p i n s  s e c r e t i o n ,  a n d  d e c r e a s e d  p i n e a l  g l a n d  w e i g h t s ,  
w h i c h  is in  a g r e e m e n t  w i t h  o t h e r  r e p o r t s  12. T h e  l ow  
t e s t i c u l a r ,  s e x  a c c e s s o r y  o r g a n s  a n d  a n t e r i o r  p i t u i t a r y  
w e i g h t s  f o u n d  in  t h e  b l i n d e d  a n i m a l s ,  s u g g e s t i n g  a 
d e c r e a s e d  p i t u i t a r y  g o n a d o t r o p i n  o u t p u t ,  a r e  in  a g r e e -  
m e n t  w i t h  d a t a  r e p o r t e d  b y  o t h e r  w o r k e r s  13,1~. 
C o n t i n u o u s  l i g h t  e x p o s u r e  d e c r e a s e d  t h e  o x y g e n  c o n -  
s u m p t i o n  b y  t h e  h y p o t h a l a m u s  ( t ab l e  2). S u c h  a n  e f f ec t  is 
s i m i l a r  t o  t h a t  r e p o r t e d  for  c a s t r a t i o n  1, 15 a n d  in  v i t r o  
a d d i t i o n  of  g o n a d o t r o p i n s  t o  h y p o t h a l a m i c  t i s s u e  7. O n  
t h e  o t h e r  h a n d ,  b l i n d n e s s  e n h a n c e d  t h e  h y p o t h a l a m i c  
o x y g e n  c o n s u m p t i o n  r a t e ,  a s  h a s  b e e n  f o u n d  a f t e r  h y p o -  
p h y s e c t o m y  ~. 
S u c h  p a r a l l e l i s m s  b e t w e e n  t h e  p r e s e n t  r e s u l t s  a n d  t h o s e  
o f  t h e  e x p e r i m e n t a l  c o n d i t i o n s  e x i s t i n g  in  t h e  l i t e r a t u r e  
s u g g e s t  t h a t  t h e  c h a n g e s  in  t h e  h y p o t h a l a m i c  o x i d a t i v e  
m e t a b o l i s m  o b s e r v e d  in  t h e  p r e s e n t  e x p e r i m e n t  c o u l d  be  
s e c o n d a r y  to  t h e  c h a n g e s  in  g o n a d o t r o p i n  s e c r e t i o n  
i n d u c e d  b y  t h e  d i f f e r e n t  l i g h t i n g  c o n d i t i o n s .  N e i t h e r  t h e  
a m y g d a l a  o r  t h e  h i p o c a m p u s  o x y g e n  c o n s u m p t i o n  s h o w e d  
s i g n i f i c a n t  d i f f e r e n c e s  f r o m  t h e  c o n t r o l  g r o u p .  H o w e v e r ,  
t h e  a m y g d a l a  o x y g e n  c o n s u m p t i o n  h a s  b e e n  r e p o r t e d  
t o  d e c r e a s e  a f t e r  h y p o p h y s e c t o m y  a n d  to  i n c r e a s e  a f t e r  
c a s t r a t i o n  o r  in  v i t r o  a d d i t i o n  of  g o n a d o t r o p i n s  4. F r o m  
t h e  a n a l o g y  of  s u c h  e x p e r i m e n t a l  c o n d i t i o n s  a n d  t h o s e  
o f  b l i n d n e s s  a n d  e x p o s u r e  t o  c o n s t a n t  i l l u m i n a t i o n  
r e s p e c t i v e l y ,  a s  m e n t i o n e d  a b o v e ,  s o m e  c h a n g e s  c o u l d  be  

e x p e c t e d  in t h e  a m y g d a l a  a lso .  A p o s s i b l e  e x p l a n a t i o n  
for  s u c h  a d i s c r e p a n c y  c o u l d  be  d i f f e r e n t  s e n s i t i v i t i e s  to  
t h e  g o n a d o t r o p i n s  of  t h e  a m y g d a l a  a n d  t h e  h y p o t h a l a m u s .  
T h u s  b l i n d n e s s ,  w h i c h  d e c r e a s e s  b u t  d o e s  n o t  c o m p l e t e l y  
s u p p r e s s  t h e  g o n a d o t r o p i n  s e c r e t i o n  14, w o u l d  i n c r e a s e  
t h e  h y p o t h a l a m i c  o x y g e n  c o n s u m p t i o n  w i t h o u t  c h a n g e s  
in  t h a t  of  t h e  a m y g d a l a .  T h e  e x p o s u r e  to  c o n s t a n t  
i l l u m i n a t i o n ,  w h i c h  e n h a n c e s  t h e  g o n a d o t r o p i n  s e c r e t i o n  
p r o b a b l y  w i t h o u t  r e a c h i n g  t h e  h i g h e s t  p l a s m a  leve l s  f o u n d  
a f t e r  c a s t r a t i o n  16, w o u l d  o n l y  c h a n g e  t h e  o x i d a t i v e  
m e t a b o l i s m  of  t h e  m o r e  s e n s i t i v e  h y p o t h a l a m u s .  
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