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Results and discussion. In the first set of assays (Figure) 
the glands were only homogenized in Ringer solution and 
the homogenates then applied to the test specimens. On 
the 4th, 5th and 6th days after moulting, a distinct 
ascent in hormone activity can be observed, followed by 
a decline towards the end. In prepupae which already 
show aldnesis, there is also a significant ascent. The 
corresponding values, not listed in the diagram, are 3 
and 4.5 respectively 5 and 6 CU/assay. The values 
immediately after moulting until the second day are 
unexpectedly high. 

In a second set of assays, the homogenate s were 
shortly heated to more than 70~ to denaturate possibly 
effective proteins. The activity in the prothoracic glands 
was weak within the first days, then reaching a maximum 
shortly before the middle of the moulting cycle, relaxing 
and then showing a new increase near the end. The 
oenocytes showed within the first half of the moulting 
cycle approximately the same level, increasing towards 
its end. 

Comparative assays with similar lots of fat body 
resulted in an evidently smaller hormone content ranging 
within 0-20% of that  found in oenocytes. 

The common result of the 2 sets of assays was that  in 
oenocytes as well as in prothoracic gIands, within the 
whole moulting cycle puparium-inducing substances 
were detected. The values of prothoracic glands not 
denaturated are greater than in heated ones. This applies 
in particular to those stages at which peculiar changes in 
the ultrastructure could be seen *s. Except  for the excessive 
value one day past moult, the 0enocytes show an almost 
constant level of activity. In the second set of assays, 
the activity of the prothoracic glands within the first 
days of the moulting cycle is markedly reduced in 
comparision to untreated homogenates. Nevertheless it 
does not cease. Therefore the hypothesis by which 
prothoracic glands would synthesize a peptide hormone 
activating the oenocytes 7, has little probability so far as 
it concerns a pept~de with a high molecular weight. I t  
may be possible that  the homogenates of the prothoracic 
glands no~: denaturated are further effective in the test 
specimens. Within the first part  of the moulting cycle 
the activity of denaturated homogenates of oenocytes 
remains remarkably constant ; it seems not at all variable. 
In the last third of the cycle it has even increased. 
Regarding the volumes of the organs the protboracic 
glands must develop an activity that  is at least 10 times 
greater than in oenocytes. 

The question whether prothoracic glands are able to 
build ecdysone from cholesterol, or only a precursor of 
ecdysone, could not be clearly answered with the experi- 
ments here reported. In prothoracic glands of the Ameri- 
can cockroach, the conversion of cholesterol to 7-dehydro- 
cholesterol, a precursor of ecdysone, was shown ~~ In 
Tenebrio these glands incorporate C-3 cholesterol~ zg, 
and they produce substances with puparium-building 
effects in the Calliphora bioassay. The possibility remains 
that  a precursor made in prothoracic glands is completed 
in oenocytes to the real hormone. Besides this the 
oenocytes may be able to synthesize the hormone alone, 
as supposed by investigations in Bombyx s and Mamestra 6, 
where isolated abdomina converted cholesterol to 
ecdysone. 

The problem now is how the titre of free hormone 
within a moulting cycle is accomplished, either by 
discontinuous secretion or by an inactivating system 
that  shows a different act ivi ty  within the moulting 
cycle~5? Because the prothoracic glands and oenocytes 
do not cease synthesizing puparium-inducing substances 
in Tenebrio at any point of the moulting cycle, it is 
probable that  both factors, a different synthesis act ivi ty 
and the inactivating system, determine the hormone 
titre. 

Zusammen/assung. An isolierten und homogenisierten 
Prothorakaldriisen und Oenocyten yon Tenebrio wnrde 
der GehaK an Hgutungshormonen mit HiKe des Calli- 
phoratests bestimmt. Dabei stellte sich heraus, dass 
sowohl Prothorakaldriisen als such Oenocyten withrend 
des gesamten Hgutungszyklus verpuppungsaktive Stoffe, 
wenn such in unterschiedlicher Menge, enthalten. Die 
Ergebnisse werden mit  jenen verglichen, bei denen der 
Hormonti ter  durch Extrakt ion ganzer Tiere best immt 
wurde. In Verbindung damit wurde das Zusammenspiel 
von Synthese und Abbau der Hormone diskutiert. 
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Cellular and Subcel lular  Local izat ion of aH-Estradiol  or its  Metabol i tes  in the 
P i t u i t a r y  of the Neonata l  Female  Rat 

The development of a reciprocal interaction between 
the pituitary and Ovary has long been considered a 
prerequisite for cyclicity. Attempts to demonstrate a 
preferential uptake of aH-estradiol by the neonatal 
pi tui tary using biochemical techniques have resulted in 
conflicting reports. While one laboratory I reported a 
preferential uptake of estradiol in the pi tui tary of the 
5-day-old !emale rat, others e-~ have not been able to 
demonstrate selective uptake by the pi tui tary in vivo 
before day 10. Tile following study was carried out to 
determine the target cells for estrogen in the neonatal 
pi tui tary using a more sensitive technique, namely 
autoradiography. 

Methods. 2-day-old female rats (n = 3) were injected 
s.c. with 1.0 txg of estradiol-17fl-2,4, 6, 7-aH(i06 Ci/mM) 

per 100 g body wt. and killed 2 h later. A second experi- 
ment was carried out to determine the nature of the 
radioactivity in tile labeled ceils. 15 rain prior to the 
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in j ec t ion  of aH-estradiol ,  2-day-old  female  r a t s  (2 a n i m a l s  
pe r  t r e a t m e n t )  were s.c. i n j ec ted  w i t h  t he  vehic le  only,  
0.05 ml  of 20% e thano l - i so ton ic  saline,  or 10.0 ~zg of 
estradiol-17/3, a n d  ki l led 2 h a f t e r  t he  in j ec t ion  of labe led  
es t radiol .  

The  a u t o r a d i o g r a p h i c  p rocedure  is descr ibed  in de ta i l  
e lsewhere  6. Brief ly,  t he  p i t u i t a r i e s  were excised, p laced  
on  brass  t i ssue  holders  and  s i m u l t a n e o u s l y  f rozen a n d  
m o u n t e d  b y  i m m e r s i o n  in  l iquef ied  p r o p a n e  a t  a b o u t  
-180~ 4 ~m sec t ions  were cu t  a t  - 35  ~ knife  t e m p e r a -  
t u r e  in  a W i d e - R a n g e  Cryos t a t  (Harr is  M a n u f a c t u r i n g  
Co., Cambr idge ,  Mass.). The  frozen sec t ions  were t h e n  
e i t he r  m o u n t e d  d i rec t ly  on  emuls ion  ( K o d a k  NTB3)  
coa ted  slides b y  b r ing ing  t h e  sl ide in to  br ief  c o n t a c t  w i t h  
t he  u p p e r  surface  of t he  knife  so t h a t  ttze sect ions  adhe red  
to t he  emuls ion  b y  m e l t i n g  f rom the  h e a t  of t he  sl ide or 
were f reezedr ied  w i t h  a C r y o - p u m p  ( T h e r m o v a c  I n d u -  
s t r ies  Corp., Copiague,  N.Y.)  for 24 h a n d  t h e n  d ry  
m o u n t e d  b y  pressure  w i t h  a t e f lon  s u p p o r t  on emuls ion  
coa ted  slides, p rev ious ly  s to red  over  dr ier i te .  The  sl ides 
w i t h  t he  sec t ions  a d h e r i n g  to t h e m  were exposed 
a t  - 1 5 ~  b e t w e e n  3 a n d  6 weeks, t h e n  deve loped  for 
45 sec a t  18~ in K o d a k  D19 developer ,  r insed,  a n d  
f ixed for 5 ra in  in K o d a k  fixer,  r insed  and  s ta ined .  For  
t h e  s ta in ing ,  m e t h y l g r e e n - p y r o n i n  was used. 

Results. Nuclea r  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  was 
found  in a n u m b e r  of cells in t he  a n t e r i o r  lobe (Figure  1), 

b u t  n o t  in  e i t he r  t h e  i n t e r m e d i a t e  lobe or t h e  pos te r io r  
lobe. T h e  m a j o r i t y  of labe led  cells a p p e a r e d  on  t h e  
p e r i p h e r y  of t h e  a n t e r i o r  lobe w i t h  on ly  a s ca t t e r ed  few 
in t h e  in ter ior .  Less t h a n  10% of all  t h e  cells in  t h e  an te -  
r ior  p i t u i t a r y  were found  to  be  labeled.  P r e t r e a t m e n t  
w i t h  cold es t rad io l  was found  to i n h i b i t  t h e  nuc lea r  
c o n c e n t r a t i o n  of r a d i o a c t i v i t y  i n d i c a t i n g  t h a t  the  
r a d i o a c t i v i t y  in  labeled  ceils is assoc ia ted  w i t h  es t rad io l  
or i t s  m e t a b o l i t e s  (Figure  2). 

Discussion. T h e  sca rc i ty  of labe led  ceils in  t h e  a n t e r i o r  
p i t u i t a r y  of t h e  n e o n a t a l  r a t  is in  c o n t r a s t  to  76 a n d  86% 
repo r t ed  for t h e  i m m a t u r e  a n d  m a t u r e  r a t s  r e spec t ive ly  ~. 
Since i t  h a s  been  r e p o r t e d  t h a t  t h e  ' a m b i g u o u s '  ceils of 
t h e  a n t e r i o r  p i t u i t a ry ,  f rom wh ich  t h e  ac idophi l s  a n d  
basoph i l s  develop,  r ap i d l y  pro l i fe ra te  t h r o u g h  mi tos i s  
d u r i n g  t h e  f i rs t  few days  a f te r  b i r t h  s, t h e  t o p o g r a p h i c a l  
d i s t r i b u t i o n  an d  q u a n t i t y  of labe led  cells m a y  ref lect  t h e  
pos i t ion  a n d  n u m b e r  of m a t u r e  cells in  t h e  deve lop ing  
p i t u i t a r y .  Also in c o n t r a s t  to  t h e  a d u l t  r a t  ~ where  a 
n u m b e r  of cells in  t h e  pos te r io r  10be were found  to be  
weekly  labeled,  no  such  labe led  cells were obse rved  in t h e  
pos te r io r  lobe of t h e  2-day-old  female  ra t ,  W h e t h e r  th i s  
is due  to lack of deve loped  cells, v a r i a t i o n s  in  dose or 
exposure  t ime,  or t h e  h o r m o n a l  s t a t e  of t h e  a n i m a l  
r e m a i n s  to  be  d e t e rmi n ed .  The  d r a m a t i c  di f ferences  
b e t w e e n  t h e  t o p o g r a p h i c a l  d i s t r i b u t i o n  a n d  q u a n t i t y  of 
labe led  cells in  t h e  p i t u i t a r y  of t h e  a d u l t  r a t  an d  t h e  
n e o n a t a l  r a t  is in  c o n t r a s t  to  t h e  s t r i k ing  s i m i l a r i t y  we 
h a v e  found  in t h e  t o p o g r a p h i c a l  d i s t r i b u t i o n  of l a b e l e d  
n eu ro n s  in t h e  b r a i n  1~ The  a u t o r a d i o g r a p h i c  resu l t s  are 
t h e  f i r s t  of t h e  ex is tence  of es t rogen  t a r g e t  cells in t h e  
p i t u i t a r y  of 2-day-old  female  rats .  T h e  smal l  n u m b e r  of 
these  cells, c o m p a r e d  to t h e  adul t ,  m a y  ind ica t e  t h e  
ex is tence  of h o r m o n e  f eedback  - a lbe i t  l i m i t ed  - a t  t h i s  
ear ly  age. The  t i n c t o r i a l  i den t i f i c a t i on  of these  labe led  
ceils has  n o t  been  es t ab l i shed  ye t  11. 

Zusammen/assung. Bei  2 Tage a l t en  IRatten w u r d e  
m a r k i e r t e s  Oestradiol-17/3 inj iz ier t .  I m  t t y p o p h y s e n v o r -  
d e r l a p p e n  w a r e n  weniger  ats 10 % der  Zel lkerne  mark i e r t .  
Diese Zellen b e f a n d e n  sich vo rwiegend  in de r  Per ipher ie .  
I m  Zwischen-  u n d  H i n t e r l a p p e n  f a n d e n  sich ke ine  mark i e r -  
t en  Zellen. E ine  V o r b e h a n d l u n g  m i t  n i c h t  m a r k i e r t e m  
Oes t rad io l  h e m m t e  die nuk lea re  A u f n a h m e  der  Radio-  
ak t iv i t g t ,  was  beweist ,  dass  diese m i t  Oes t rad io l  oder  
dessen M e t a b o l i t e n  v e r b u n d e n  sein muss.  
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Figs. 1 and 2. Autoradiograms of pituitary, pars distalis, from 2-day- 
old neonatal female rat, 2 h after injection of 3H-estradiol, showing 
concentration of radioactivity in nuclei of certain ceils (Figure 1) 
which is prevented after pretreatment with unlabeled estradiol 
(Figure 2). Exposure time 21 days. 4 /zm • 1200. Stained with 
methylgreen-pyronine. Thaw-mount autoradiographic procedure. 
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