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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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wi th  20 ~g of J H  I I I  (Calbiochem, San Diego, California) 
or acetone.  24 h la ter  the  bra ins  f rom these  insects  were 
processed  as descr ibed before. 5 ~xm th ick  paraf f in  sec- 
t ions  were s ta ined  wi th  P F  and the  a m o u n t  of P F -  
s ta inable  mater ia l  in the  A-cell pe r ika ryon  was de ter -  
mined  mic rospec t ropho tomet r i ca l ly  s, ~ by  using a scanning 
microscope p h o t o m e t e r  (Carl Zeiss, Oberkochen,  W. Ger- 
many)  l inked to a PDP-12  computer .  The measur ing  ap-  
pe r tu re  was set  a t  1.6 ~m and ex t inc t ion  m e a s u r e m e n t s  
were t a k e n  at  490 n m  and 1 ~m s tep size f rom sections of 
15-30 A-cells, f rom a m i n i m u m  of 6 insects,  for each 
group.  The da t a  were analysed  using 1 way  analysis  of 
var iance  or by  the  t - tes t .  
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Amount of PF-stainable material (total extinction) in the neuro- 
secretory A-cells. a, e and e acetone treated control; b, d and f treated 
with 50 [xg precocene II on day 0; g treated with precocene II, by 
contact method, on day 0, and 2 [zl acetone on day 5; h treated with 
preeoeene II, by contact method, on day 0, and 20 [xg JH III on day 
5. Vertical bars represent twice the SE of the mean. 

Results and discussion. In  insects  t r ea t ed  wi th  precocene 
alone there  was no sign of yolk  deposi t ion in the  oocytes,  
whereas  appl ica t ion  of J H I I I  to p recoeene- t rea ted  insects  
induced yolk deposi t ion.  Analysis  of the  d a t a  ob ta ined  by  
m i c r o s p e c t r o p h o t o m e t r y  (figure) revealed t h a t  in preco- 
cene- t rea ted  insects  there  was a s ignif icant  reduc t ion  in 
the  a m o u n t  of s ta inable  mater ia l  4 and  6 days  af ter  the  
t r e a t m e n t  ( p < 0 . 0 5 ;  p <0 .0 1 ) .  There  is no evidence to  
suggest  t h a t  th is  decrease is due to an accelera ted ra te  of 
t r anspo r t  of neurosecre to ry  mater ia l  f rom the  per ikaryon  
to the  neu rohaema l  site in the  aorta .  The decrease is 
p robab ly  due to an inhibi t ion in the  syn the t i c  ac t iv i ty  of 
the  ceils. The dynamics  of the  A-cells in tile cont ro l  insects  
is comparab le  to t h a t  of normal  insects  9. Wi th in  24 h af ter  
J H - t r e a t m e n t  of p recocene- t rea ted  insects,  there  is a 
s ignif icant  increase in the  a m o u n t  of PF-s t a inab le  ma-  
terial  in the  A-cells (p<0.01)  (figure), indicat ing an ap-  
p a r en t  s t imu]a to ry  effect.  Therefore,  i t  is p robable  t h a t  
the  inhibi t ion of these  cells a f ter  p recocene - t r ea tmen t  m a y  
be due to the  absence  of a posi t ive  feed back  f rom the  CA. 
I t  is pe r t i nen t  to men t ion  t h a t  in ject ion of J H  or im- 
p l an t a t ion  of CA into  Mlatectomized Schistocerca gregaria 
s t imula tes  the  syn the t i c  ac t iv i ty  of the  A-cells 1~ n.  F r o m  
the  p resen t  s tudies  i t  is not  known w h e t h e r  the  inh ib i t ion  
and subsequen t  degenera t ion  of the  CA, af ter  precocene-  
t r e a t m e n t  6,0 is med ia ted  t h ro u g h  the  A-cells, a l though re- 
mova l  of these  cells leads to  subnorma l  size of the  CA 7. 
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Summary. Methods  are descr ibed for e s t ima t ion  of blood volume and extracel lu lar  space (ECS) in the  whole body and  
in some organs  wi th  51Cr, 14C-thiocyanate and  all-inulin.  A mean  blood vo lume of 47 ml/kg, a t h iocyana te  space of 
350 ml /kg and  a inulin space of 288 ml /kg were de t e rmined  in the  rat .  The cor responding  values  of organs are shown 
in figures 1-3. 

Blood vo lume and  extracel lu lar  space of ra t s  have  
a l r eady  been  de t e rmined  by  several  au thors  1-a. The 
to ta l  blood volume or the  blood con ten t  of the  organs can 
be d e t e r m i n e d  e i ther  by  volume of p lasma  wi th  E v a n s  
Blue (T 1824) and lalj  ma rked  albumin,  or by  the  vo lume 
of e ry th rocy te s  wi th  a~p, 55Fe or 51Cr. If  51 Cr is used as 
t racer ,  the  isotope is absorbed  by  the  e ry th rocy t e s  and  
exc re ted  b y  the  k idneys  to a ve ry  small  degree 4, because 
sICr effect ively  combines  w i th  the  globins c o m p o n e n t s  
of the  haemoglobines  ~. The objec t  of th is  paper  was to 
de t e rmine  the  blood volume and  the  extracel lu lar  space 
in the  t o t a l  an imal  and  in organs  as exac t ly  as possible.  
As we could no t  f ind any  re la ted da t a  or o the r  details,  the  
p o i n t  of in te res t  of those  expe r imen t s  was the  de ter -  
m ina t i on  in the  organs.  
Methods. General.  Adul t  male Sprague-Dawley  ra ts  
(Zent rMins t i tu t  fiir Versuchs t ie rkunde ,  Hannover ) ,  
weighing 170-240 g were used in this  inves t igat ion.  They  

were fed wi th  pel le ts  (Altromin,  Lage/Lippe)  ad l ibi tum,  
bu t  were fas ted for 18 h prior  to each exper iment .  
Red  cell vo lume de te rmina t ion .  51Cr was ob ta ined  f rom 
the  Radiochemica l  Centre A m e r s h a m  in form of Na~51CrO4. 
Af ter  hav ing  sampled  the  blood wi th  a hepar in ised  
capilet te ,  a s l ight  cen t r i fuga t ion  is executed,  because the  
s lCr-absorpt ion in a saline e ry th rozy te - suspens ion  is 
more  comple te  t h a n  in pure  blood6, L The e ry th rocy te  
sed imen t  is suspended  in a physiological  saline to  a 
volume of 1 ml. Af ter  hav ing  added  15 aCi 51Cr, t he  
mix tu re  was s tored  for 45 min at  room tempera tu re .  The 
incuba t ion  was t e r m i n a t e d  b y  centr i fugat ion,  the  e ry th -  
rocytes  were washed  twice wi th  0.9% NaC1 solution, the  
p lasma  was added  again and  80 ~zl of r econs t i tu t ed  blood 
were in jec ted  in to  the  tail  vein. 50 tzl of the  suspens ion  
was appl ied as s t a n d a r d  for the  measu remen t s  of radio- 
ac t iv i ty .  Blood samples  were t aken  60 min  p.a. for 
ac t iv i ty  m e a s u r e m e n t s  and d e t e rmi n a t i o n  of haema toc r i t  ; 


