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Moulting Hormone Content in Prothoracic Glands and Oenocytes of Tenebrio molitor 
within a Moulting Cycle 

Pro thorac ie  glands have  been cons idered  h i the r to  as 
the  source of the  moul t ing  ho rmone  ecdysone~-5,17. The 
inves t iga t ions  of some au thors  indica te  t h a t  the re  m u s t  
be o the r  si tes for t he  syn thes i s  of moul t ing  hormones  
besides the  p ro thorac ic  glands  a-9 My own inves t iga t ions  
w i t h  i sola ted  oenocytes  of Tenebrio ~ showed compara -  
t ive ly  grea t  a m o u n t s  of the  moul t ing  ho rmone  in p repu-  
pae.  L iga tu re  expe r imen t s  w i th  but terf l ies  i0 sugges t  t he  
ex is tence  of an  in t e rac t ion  be tween  pro thorac ic  glands  
and oenocytes .  The resul ts  ob ta ined  wi th  Bombyz  and  
Calliphora n, i2 showed an increasing ho rmone  t i t re  only 
wi th in  the  second pa r t  of the  moul t ing  cycle. These 
ho rmone  t i t res  were worked  out  Oil whole animals  which  
were homogenized  ~a. For  th is  reason,  it  is diff icult  to  
de t e rmine  the  ac t iv i ty  of the  m o u l t i n g h o r m o n e - p r o d u c i n g  
organs.  The actual  ho rmone  t i t re  will be  modif ied  by  the  
inac t iva t ing  sys t em which  has  u changing  ac t iv i ty  
w i th in  a moul t ing  cycle ~-~6. The p rob lems  men t ioned  
are inves t iga ted  by  some expe r imen t s  r epor ted  in th is  
inves t igat ion.  

Material  and methods. Because the  accumula t ion  of 
ho rmone -p roduc ing  organs and  the  demons t r a t i on  of 
hormones  by  the  m e t h o d  descr ibed by  KARLSON and  
SHAAYA ~3 are ve ry  t ime  consuming,  we have  t r ied  to 
work  out  ano the r  one which  is easier to  handle .  In  the  
course of p repara t ion ,  p ro thorac ic  glands and  oenocytes  
of 6 Tenebrio larvae  wi th  a moul t ing  weigh t  of abou t  
100 mg each, were isolated and  homogenized  careful ly 
b y  glass pearls.  Abou t  15-20 l iga tured  animals  p repa red  
for Calliphora bioassay were in jec ted  wi th  these  homo-  
genates ,  and  examined  24 h later.  The p u p a r i u m  fo rma t ion  
as an  index  for t he  ho rmone  con t en t  was classified by  
indices (0.00, 0.25, 0.50, 0.75, 1.00) according to  the  

ins t ruc t ions  of ADELUNG and  KARLSON ls. The pe rcen t  
values  of p u p a r i u m  format ion  were added  and  t h e n  
d iv ided  by  0.50 (50% pupa t ion  = 1 CU) to  receive the  
real  h o r m o n e  co n t en t  of the  original mater ia l .  Because a 
var iable  pe rcen tage  of necrot ic  animals  was found  
wi th in  a moul t ing  cycle, the  t e s t  a b d o m i n a  were dis- 
sected,  del ivered of a t t a ch ing  organs  and  examined  wi th  
t he  binocular .  In  th is  w a y  t h e  pe rcen tage  of sclerot ized 
animals  could be exac t ly  de te rmined .  
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Demonstration of puparium-building substances found in 
isolated prothoracic glands and oenocytes of Tenebrio molitor. 
For each assay the glands of 6 Tenebrio larvae, weighing about 
100 mg after moulting, were used. The homogenized glands 
had been injected to 15-20 ligatured Calliphorae and the 
result of one assay summarized. Clear columns: prothoracie 
glands, dark columns: oenoeytes. In the first set of assays, 
the homogenates were not den0turated, whereas in the seeond 
one they were heated for a short time to more than 70~ 
CU, Calliphora units. 
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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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