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m a i n l y  changes  rec iprocal  to these  of FT, .  A t  t he  be- 
g inning,  up  to  t he  4 th  h, t he  changes  were no t  s ignif icant ,  
b u t  a t  6 h (max ima l  FT4) t h e  T S H  level  decreased  
s ign i f i can t ly  (p < 0.001) to  53% of con t ro l  value,  t h e n  
slowly, b u t  s ign i f i can t ly  (p < 0.01) increased  to  80% a t  
12-24 h and  aga in  s ign i f i can t ly  decreased  (p < 0.05) 
a f t e r  48 h to 50% of con t ro l  ( the change  to t he  conto l  
va lue  p < 0.001). The  level  of s e rum t o t a l  t h y r o x i n e  was 
f rom the  beg inn ing  of the  e x p e r i m e n t  m a i n l y  s ign i f ican t ly  
(p < 0.001 a t  1, 6, 12, 24 h) decreased  to 60% of control ,  
b u t  a t  48 h i t  r ap id ly  increased  up  to 135% (p < 0.001). 
The  levels of Ta an d  of A F T  4 f rom t he  beg inn ing  to the  
6 th  h showed i / l s ignif icant  increase  or decrease  f rom the  
con t ro l  values,  a t  12-24 h t h e y  were s ign i f ican t ly  (p < 0.05) 
decreased,  b u t  a t  48 h s ign i f i can t ly  (p < 0.01) increased.  
The  m a x i m a l  changes  of T S H  and  F T ,  t e m p o r a l l y  
coincide a t  6 h a f te r  S C N -  a d m i n i s t r a t i o n .  The  levels 
of o the r  p a r a m e t e r s  a t  t h i s  t i m e  were s ign i f i can t ly  
decreased  (T4) or ins ign i f i can t ly  changed  (Ta, AFT4). 
This  suggests  t h a t  in  th i s  per iod  of e x p e r i m e n t  on ly  the  
e l eva ted  F T  4 was respons ib le  for t he  i nh ib i t i on  of T S H  
secret ion.  I n  the  n e x t  pe r iod  (12-24 h), T S H  level  in- 
creased,  b u t  i t  st i l l  d id  n o t  a t t a i n  the  cont ro l  level. 
Th i s  increase  of T S H  could follow from t he  low concen-  
t r a t i o n  of T4, T 3 a n d  AFT, ,  b u t  m o s t  p r o b a b l y  f rom rap id  
decrease  of FT4, which  remained ,  however ,  increased  in 
compar i son  w i t h  controls .  P e r s i s t e n t  lower level  of T S H  
could be  ascr ibed  p a r t i c u l a r l y  to  th i s  increased  level 

of FT, .  Rec iproca l  changes  of F T  4 and  T S H  levels 
d u r i n g  24 h are in  accordance  w i t h  t he  s imi la r  changes  
in t he  m a n  ~,s. Moreover ,  some a u t h o r s  15,16 also found  
t h a t  in  c o n t r a s t  to  the  i ncons i s t en t  r e l a t ionsh ip  of AFT~ 
and  A F T  a to T S H  levels in  pa t i en t s ,  d rug - induced  in- 
creases in F T  a a n d  FTa appea red  c o n s i s t e n t l y  to  b e  
r e l a t ed  t e m p o r a l l y  to  decreases  in  s e rum T S H  va lues  1~, 
or to t he  reduced  p e a k  e leva t ion  of T S H  a f t e r  T R H  15. 
All  these  f indings  s u p p o r t  t he  idea  t h a t  F T  4 m a y  be  t he  
i m p o r t a n t  fac tor  r egu la t ing  t he  f eedback  m e c h a n i s m  of 
t he  T S H  secret ion.  
48 h a f t e r  SCN-  a d m i n i s t r a t i o n  FT~ a t t a i n e d  con t ro l  
level, whi le  T 4, T3 and  A F T ,  increased v e h e m e n t l y .  This  
u n e x p e c t e d  rise of t hy ro id  h o r m o n e  level  could be ex- 
p l a ined  b y  t he  increase  of h o r m o n e  b iosyn thes i s  (af ter  w i th -  
d rawa l  of a n t i t h y r o i d  effect  of SCN-)  a n d  also b y  i n t a k e  
of t h y r o i d  h o r m o n e  f rom in t r ace l lu l a r  to  i n t r a v a s a l  space 
a f t e r  r e s to ra t i on  of b ind ing  of p ro t e in  carr iers  in  blood. 
S ign i f i can t  decrease  of T S H  level  a t  48 h suggests  t h a t  
the  o t h e r  c o m p o n e n t s  of c i rcu la t ing  t h y r o i d  h o r m o n e s  
also p a r t i c i p a t e  on  t he  f eedback  r egu la t ion  of T S H  
secre t ion.  
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Summary. I n  t h e  m a t u r e  cyclic female  ra t ,  ana lys i s  for ova r i an  se ro ton in  c o n t e n t  reveals  c o m p a r a t i v e l y  h igh  se ro ton in  
con t en t .  F l u c t u a t i o n  of se ro ton in  c o n t e n t  was  obse rved ;  peak  for se ro ton in  was obse rved  a t  es t rus .  In  g o n a d o t r o p i n -  
t r e a t e d  i m m a t u r e  ra ts ,  t he re  was no  de t ec t ed  o v a r i a n  se ro ton in  us ing  th i s  procedure .  I t  was conc luded  t h a t  ovar ies  
f rom g o n a d o t r o p i n - t r e a t e d  i m m a t u r e  r a t s  are  phys io logica l ly  d i f fe ren t  f rom ovar ies  t a k e n  f rom m a t u r e  cyclic ra ts .  

More of t he  work  in t he  p a s t  in  r e l a t i on  to se ro ton in  
( 5 - h y d r o x y t r y p t a m i n e ,  5-HT) h a s  focused p r i m a r i l y  on 
t he  neu roendoc r ine  con t ro l  of t he  a n t e r i o r  p i t u i t a r y  
f u n c t i o n  in con t ro l l ing  ovu la t i on .  I t  h a s  been  a s s u m e d  
t h a t  a l t e r a t i ons  in  t he  m e t a b o l i s m  of amines  in d iscre te  
p a r t s  of t he  b r a i n  inf luence  the  secre t ion  of gonado-  
t rop ines  and  hence  the  process  of ovula t ionS.  
I t  was  r epo r t ed  t h a t  o v u l a t i o n  can  be i n h i b i t e d  in m a t u r e  
a d u l t  r a t s  us ing  a n t a g o n i s t s  to  5 -HT such  as cypro-  
h e p t a d i n e ,  mianser in ,  a n d  m e t h y s e r g i d e  or  L S D  ~. I t  
was  also obse rved  phys io log ica l  and  pha r m aco log i ca l  
d i i fe rences  be tween  the  s p o n t a n e o u s  o v u l a t i n g  m a t u r e  
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Levels of ovarian serotonin content in the mature cyclic spontane- 
ously ovulating rats. Each point represents the serotonin content of 
ovaries :k SE of the mean. Number of animals used to determine 
each point is indicated in parentheses. 

r a t s  a n d  t he  p r e g n a n t  m a r e  s e r u m  g o n a d o t r o p i n  (PMS)-  
i nduced  o v u l a t i n g  i m m a t u r e  rats .  The  p r e sen t  inves t i -  
ga t ion  was designed to re la te  o v a r i a n  5 -HT level  to  ovu-  
l a t ion  in  s p o n t a n e o u s l y  o v u l a t i n g  m a t u r e  r a t s  a n d  P M S -  
induced  ovu l a t i ng  i m m a t u r e  rats .  
Methods. I n  t he  1st expe r imen t ,  m a t u r e  cyclic female  
Sp rague -Dawley  r a t s  were  used.  T h e y  were m a i n t a i n e d  
u n d e r  con t ro l l ed  l i gh t  (14 h l igh t :  10 h dark)  a n d  t e m -  
p e r a t u r e  (23~ i 1 ~ in a n  e n v i r o n m e n t a l  c h a m b e r .  
Food  a n d  w a t e r  were p rov ided  ad  l ib i tum.  V a g i n a l  
smears  were t a k e n  da i ly  w i t h  t he  e s t a b l i s h m e n t  of 
2 consecu t ive  regu la r  es t rus  cycles. An ima l s  were sacr i -  
f iced b y  ove r -exposure  to  e t h e r  v a p o r  a t  s tages  of es t rus ,  
me te s t ru s ,  a n d  dies t rus .  The  ovar ies  were r e m o v e d  
immed ia t e ly ,  d issected  free f rom the  b u r s a  and  e x t r a n e o u s  
t issues,  weighed a n d  ana lyzed .  
I n  t he  2rid expe r imen t ,  56 i m m a t u r e  female  Sprague-  
D a w l e y  r a t s  were used. T h e y  were m a i n t a i n e d  u n d e r  t he  
same  e x p e r i m e n t a l  cond i t i ons  as in  t h e  1st e x p e r i m e n t .  
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To induce  s y n c h r o n o u s  ovu la t ion ,  4 g roups  of r a t s  were 
i n j ec t ed  s.c. w i t h  20 I U  of P M S  (Sigma chemicals) .  
An ima l s  were sacr i f iced a t  0 h, 24 tl, 48 h, and  72 h b y  
over -exposure  to  e the r  vapors .  T he  ovar ies  were r e m o v e d  
immed ia t e ly ,  d issected  free f rom t he  b u r s a  and  e x t r a n e o u s  
t issues,  weighed a n d  ana lyzed .  The  p rocedure  ut i l ized for 
t h e  ana lys i s  of ova r i an  5 -HT was  deve loped  b y  SheIlen-  
berger  and  Gordon  ~. T he  A m i n c o - B o w m a n  S p e c t r o p h o t o -  
f l u r o m e t e r  was  used a t  a w a v e l e n g t h  of 385 n m  for 
a c t i v a t i o n  p e a k  a n d  490 n m  for emission.  The  d a t a  was 
sub j ec t ed  to ana lys i s  of va r i ence  us ing  t - t es t .  
Results. I n  the  1st e x p e r i m e n t ,  t he  f igure shows the  
resu l t s  of a s say ing  for  o v a r i a n  5 -HT c o n t e n t  which  
reveals  c o m p a r a t i v e l y  h i g h  con ten t ,  f l u c t u a t i o n  of 
o v a r i a n  5 -HT c o n t e n t  was  observed .  The  p e a k  for 5 -HT 
was no t i ced  a t  es t rus ,  w h i c h  was s ign i f i can t ly  h igher  
t h a n  of t h a t  obse rved  d u r i n g  d ies t rus  (p < 0.05). No 
s ign i f i can t  d i f ference (p > 0.05) was de t ec t ed  be tween  
d i e s t ru s  and  m e t e s t r u s  or b e t w e e n  es t rus  a n d  me tes t rus .  
In  e x p e r i m e n t  2, i nvo lv ing  i m m a t u r e  r a t s  in jec ted  w i t h  
20 I U  of PMS,  t he re  was no  de t ec t ed  ova r i an  5 -HT 
us ing  t h i s  p rocedure .  B o t h  e x p e r i m e n t s  were r epea t ed  
twice  a n d  t he  same  resu l t s  were o b t a i n e d  b o t h  t imes .  
Discussion. The  increase  in o v a r i a n  5 -HT level  in the  
cyclic r a t  d u r i n g  o v u l a t i o n  m i g h t  ind ica te  t he  i m p o r t a n c e  
of th i s  n e u r o t r a n s m i t t e r  in  t he  o v u l a t i o n  process.  In jec-  
t ions  of 5 -HT a n t a g o n i s t  in m a t u r e  an ima l s  was  found  to 
i n h i b i t  o v u l a t i o n  5. Meanwhi le ,  large doses of 5 -HT 
i n h i b i t  ovu la t ion  in t he  i m m a t u r e  P M S - t r e a t e d  an ima l s  
as well  as a d u l t  an im a l s  ~-9. 
R e c e n t l y  i t  was ind ica t ed  t h a t  t he  i n h i b i t o r y  effect  of 
5 -HT on ovu l a t i on  in t he  a d u l t  r a t  is pe r iphe ra l ly  medi -  
a t ed  r a t h e r  t h a n  cen t r a l l y  1~ The  resul t s  p r e s e n t e d  here  
ind ica te  a def in i te  phys io logica l  di f ference be t w een  the  
i m m a t u r e  i nduced  o v u l a t e d  an ima l s  and  t he  m a t u r e  

cyclic ra t .  Recent ly ,  t h e  pha rmaco log i ca l  r e spons iveness  
d i f ferences  h a v e  been  obse rved  b e t w e e n  t he  2 d i f fe ren t  
g roups  of an ima l s  n.  D a t a  f rom th i s  e x p e r i m e n t  m i g h t  
i nd i ca t e  the  lack of comple t e  i n n e r v a t i o n  in PMS-  
t r e a t e d  an ima l s  wh ich  can  exp la in  t he  h igh  n u m b e r  of 
ova  shed in those  animals .  Fo l l i cu la r  i n n e r v a t i o n  m i g h t  
be i nvo lved  in t h e  con t ro l  of t he  n u m b e r  of o v a  shed  to  
t h e  ov iduc t .  The  5 -HT effect  on t he  pe r iphe ra l  level  as 
well  as i ts  ava i l ab i l i t y  in apprec i ab le  a m o u n t s  in t he  
o v a r y  does n o t  d e n y  i ts  i m p o r t a n c e  in m a i n t a i n i n g  
de l ica te  ba l ance  of b r a i n  biogenic  a m i n e s  in r egu la t i ng  
t h e  release of t he  h y p o t h a l a m i c  g o n a d o t r o p i n  re leas ing 
factors .  Th i s  role h a s  been  d o c u m e n t e d  prev ious lyg ,  x0 
The  p r e s e n t  e x p e r i m e n t  ind ica tes  t h a t  t he  m a t u r e  o v a r y  
is p r o b a b l y  a n o t h e r  si te  for 5 -HT effect.  As p rev ious ly  
ind ica ted ,  5 -HT ~-9 a n d  i ts  a n t a g o n i s t  5 can  cause  the  same  
effect,  i nh ib i t i on  of ovu la t ion .  I t  m a y  be  thMc the  female  
r a t  ha s  2 5 -HT-sens i t ive  areas,  one in t he  b r a i n  a n d  t he  
o t h e r  in t h e  ovary .  T h e  p h a r m a c o l o g i c a l  d i f ferences  
b e t w e e n  t he  s p o n t a n e o u s  Ovula t ing m a t u r e  r a t s  and  PMS-  
induced  i m m a t u r e  r a t s  m a y  be due  to the  lack of 5 -HT 
recep tors  in ovarie~ of t he  l a t t e r .  I t  can  be sugges ted  
f rom th i s  i nves t iga t ion  t h a t  t h e  5 -HT and  se ro ton inerg ic  
f ibres  of the  o v a r y  p l ay  a n  i m p o r t a n t  role in t he  o v u l a t i o n  
process  in t he  cyclic ra t ,  b u t  no t  in  t he  P M S - i n d u c e d  
o v u l a t i n g  rats .  
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Summary. Appl ica t ion  of precocene  I I ,  t op ica l ly  or  b y  c o n t a c t  me thod ,  appea r s  to i n h i b i t  t he  s y n t h e t i c  a c t i v i t y  of 
neu rosec re to ry  A-cells of t he  pa r s  in te rce rebra l i s  of Oncopeltus/asciatus. T r e a t m e n t  of p r ecocene - t r ea t ed  insects  w i t h  
J H  I I I  a p p a r e n t l y  s t i m u l a t e s  t h e  sec re to ry  a c t i v i t y  of these  cells. 

T r e a t m e n t  of female  0.  ]asciatus l a rvae  w i t h  t he  c h r o m e n e  
de r iva t ive ,  precocene  1I 3, i nduced  precocious  m e t a m o r -  
phosis  a n d  s ter i l i tya,  4. In  a d u l t  females  i t  i n h i b i t e d  egg 
m a t u r a t i o n  and  corpus  a l l a t u m  (CA) g r o w t h  5 and  induced  
d e g e n e r a t i o n  of t he  CA% T h e  effects  of p recocene  I I  on  
o v a r i a n  g r o w t h  can  be  reversed  b y  the  app l i ca t ion  of exo- 
genous  juven i le  h o r m o n e  ( JH)  ~, *. I t  is n o t  k n o w n  w h e t h e r  
precocene  I I  af fects  the  CA d i rec t ly  or w h e t h e r  i ts  effects  
are m e d i a t e d  t h r o u g h  o t h e r  c o m p o n e n t s  of the  neu roendo-  
cr ine  sys tem.  I n  0.  [asciatus t h e  m e d i a n  neu rosec re to ry  
cells are  k n o w n  to inf luence  t h e  CA g r o w t h  a n d  r ep roduc -  
t ion  7. Therefore  we s tud ied  t he  effects of precocene  I I  on  
the  d y n a m i c s  of t he  A-cells of t he  pars  in t e rce reb ra l i s  of 
a d u l t  female  O. [asciatus b y  m i c r o s p e c t r o p h o t o m e t r y  of 
p a r a l d e h y d e  fuchs in  (PF)  s t a ined  mate r ia l .  
Materials and methods. Newly  emerged  a d u l t  females  
(0-1-h-old)  of O. [asciatus were t r e a t e d  top ica l ly  w i t h  
50 ~zg precocene  I I  (ZR 2448, Zoecon Corpora t ion ,  Pa lo  

Alto,  California)  d issolved in ace tone .  B r a i n s  f rom these,  
a n d  ace tone  t r e a t e d  con t ro l  insec ts  were f ixed in B o u i n ' s  
f luid,  2, 4 a n d  6 days  a f t e r  t r e a t m e n t ,  a n d  processed for 
pa r a f f i n  sect ions.  A n o t h e r  g roup  of newly  emerged  female  
insec ts  were  t r e a t e d  w i t h  precoeene  I I  b y  c o n t a c t  m e t h o d  
(15 a g / a n  2) 6 and  t h e n  5 days  a f t e r  were t r e a t e d  top ica l ly  
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