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2orticosteroid synthesis by the adrenal glands of 22-day-old fetuses 
ncubated with 4-~C progesterone and dexamethasone for 1 h (dpm/ 
rig) 

Dexamethasone }tg/ml incubation medium 

Steroids Controls 0.1 0.2 0.5 1.0 2.0 

Aldosterone 47.4 �9 36.0 31.6 18.5 b 17.1 b 9.6 b 
-~5.7 jc l .0  :~0.4 •  -}= 5.1 =J=0.1 

18-Hydroxy-ll-  
leoxycorti- 403.7 424.8 428.5 466.1 503.0 544.0 ~ 
:osterone ~15.3  •  2~6.5 ~17.9  =[:15.0 =~33.0 

Zorti- 334.1 273.7 264.4 261.2 ~ 233.7 ~ 231.0a 
:osterone •  •  •  •  =[_11.8 ~9 .8  

11-Deoxycortico- 
sterone 196.0 224.4 269.9 291.5 236.0 233.0 

•  •  :t=37.1 ~-1.4 •  ~45.0  

Progesterone 
(residual 21,902.1 22,025.5 21,891.2 22,742.1 22,202.3 21,081.8 
substrate) •  i 3 7 6 . 0  •  •  ~237.8 ~498.3 

Values are mean • S. E. ~ 4 fetuses per sample; b p < 0.01 (vs 
control); o p < 0.05 (vs controI). 

lzl R. COURRIER, A. COLOGNE and M. BACLES~', C. r. Acad. Sci. 233, 
333 (1951). 

15 t~. KLEPAC and 1{. MILKOVI(~, Endokrinologie 66, 74 (1975). 

p r o c e d u r a l  losses  f r o m  t h e  r e c o v e r y  a t  t h e  l a s t  s t a g e  of  
p u r i f i c a t i o n  of  n o n - r a d i o a c t i v e  s t a n d a r d s  a d d e d  i m m e -  
d i a t e l y  a f t e r  i n c u b a t i o n .  T h e  r e s u l t s  o b t a i n e d  we re  s t a t i s -  
t i c a l l y  e v a l u a t e d  b y  t h e  a n a l y s i s  of  v a r i a n c e .  I n  t h e  c a s e  
of h o m o g e n e i t y  o f  v a r i a n c e s ,  S t u d e n t ' s  t - t e s t  w a s  u s e d ,  
a n d  K r a m e r ' s  t e s t  w h e n  t h e  v a r i a n c e s  w e r e  n o t  h o m o g -  
e n e o u s .  

Results and discussion. T h e  r e s u l t s  i n d i c a t e  t h a t  f e t a l  
a d r e n a l  g l a n d s  in  v i t r o  h i d r o x y l a t e d  4 - n C  p r o g e s t e r o n e  in  
1 1 - d e o x y c o r t i c o s t e r o n e ,  1 8 - h y d r o x y -  1 1 - d e o x y c o r t i c o s t e r -  
o n e  ( 1 8 - O H - D O C )  c o r t i c o s t e r o n e  a n d  a l d o s t e r o n e .  T h e  
m a j o r  s t e r o i d  p r o d u c e d  w a s  1 8 - O H - D O C .  T h e  a d r e n a l  
g l a n d s  of  f e t u s e s  i n c u b a t e d  w i t h  0 . 5 - 2 . 0  [zg d e x a m e t h -  
a s o n e / m l  i n c u b a t i o n  m e d i u m  s y n t h e t i z e d  less  co r t i -  
c o s t e r o n e  a n d  a l d o s t e r o n e  t h a n  t h e  a d r e n a l  g l a n d s  of 
c o n t r o l  f e t u s e s .  H o w e v e r ,  w i t h  h i g h e r  c o n c e n t r a t i o n s  of 
d e x a m e t h a s o n e  t h e  c o n v e r s i o n  of 4-~4C p r o g e s t e r o n e  to  
1 8 - O H - D O C  w a s  i n c r e a s e d .  

I t  is k n o w n  t h a t  d e x a m e t h a s o n e  i n h i b i t s  t h e  f e t a t  
a d r e n a l s  b y  d e c r e a s i n g  f e t a l  A C T H  a c t i v i t y  l2, la. T h i s  
e x p e r i m e n t  d e m o n s t r a t e d  in  v i t r o  i n h i b i t i o n  o f  l l/~- 
h y d r o x y l a t i o n  of  p r o g e s t e r o n e  to  c o r t i e o s t e r o n e  b y  t h e  
h i g h  c o n c e n t r a t i o n s  o f  d e x a m e t h a s o n e .  T h e r e f o r e  t h e  
r e s u l t s  i n d i c a t e  t h a t  d e x a m e t h a s o n e  m a y  a f f e c t  s t e r o i d o -  
g e n e s i s  in  t h e  f e t a l  a d r e n a l  g l a n d  d i r e c t l y ,  a s  wel l  a s  i t s  
a l r e a d y  k n o w n  i n h i b i t o r y  e f f ec t  m e d i a t e d  b y  t h e  f e t a l  
p i t u i t a r y  12,13 

R N A  Biosynthes i s  in Isolated Prothorac ic  Glands of Tenebrio mol i tor  in vitro 
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Summary. T h e  p r o t h o r a c i c  G l a n d s  of  Tenebrio molitor s y n t h e s i z e  in  v i t r o  m a i n l y  r R N A .  T h e  r a t e  of  R N A  s y n t h e s i s  
r e a c h e s  a m a x i m u m  a t  d a y  10 of  t h e  l a s t  l a r v a l  i n s t a r ,  w h i c h  c o i n c i d e s  w i t h  t h e  e v e n t  of  apo ly s i s .  

T h e  p r o t h o r a c i c  g l a n d s  (PGs) ,  t h e  s i t e s  of  b i o s y n t h e s i s  
of  t h e  m o u l t i n g  h o r m o n e  a - e c d y s o n e  2-~ in  i n sec t s ,  u n d e r -  
go p e r i o d i c  m o r p h o l o g i c a l  c h a n g e s  d u r i n g  g r o w t h  a n d  
m e t a m o r p h o s i s  w h i c h  c a n  be  c o r r e l a t e d  w i t h  t h e i r  
s e c r e t o r y  a c t i v i t i e s .  P r i o r  t o  e a c h  s e c r e t o r y  a c t i v i t y ,  a n  
i n c r e a s e  in n u c l e a r  a n d  n u e l e o l a r  v o l u m e  is o b s e r v e d  5 
w h i c h  is f o l l owed  b y  h i g h  c y t o p l a s m i c  v a c u o l i z a t i o n ,  
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Fig. 1. RNA and 0r biosynthesis of PGs in vitro : total RNA 
synthesis of 10 gland pairs in 24 h ( - �9 - �9 - ), mean values of 2 in- 
dependant series; cr synthesis: each bar represents a single 
incubation. Eye stages are given according to 1~ 

a b u n d a n t  a p p e a r a n c e  of  r o u g h  e n d o p l a s m i c  r e t i c u l u m  
a n d  Golg i  a r eas% T h e  a c t i v a t i o n  is b r o u g h t  a b o u t  b y  
n e u r o h o r m o n e s  f r o m  t h e  b r a i n  T; t h i s  s t i m u l a t i o n  c a n  be  
d e m o n s t r a t e d  b y  a n  i n c r e a s e d  3H u r i d i n e  i n c o r p o r a t i o n  
i n t o  R N A  s, 9, w h i c h  w a s  a lso  d e m o n s t r a t e d  a f t e r  a d d i t i o n  
o f  b r a i n  h o r m o n e  e x t r a c t s  to  p r o t h o r a c i c  g l a n d s  in 
v i t r o  ~0. S ince  t h e  a c t i v a t e d  g l a n d s  r e t a i n  t h e i r  a b i l i t y  to  
s y n t h e s i z e  ~ - e c d y s o n e  b o t h  a f t e r  t r a n s p l a n t a t i o n  ~ a n d  
in  v i t r o  2 4, i t  s e e m e d  r e a s o n a b l e  t o  a s s u m e  t h a t  t h e y  
w o u l d  a l so  be  ab le  to  m a i n t a i n  t h e i r  R N A  b i o s y n t h e t i c  
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ac t i v i t y  u n d e r  in  v i t ro  condi t ions .  W e  the re fore  inves-  
t i ga t ed  t he  ab i l i ty  of p ro tho rac i c  g lands  f rom las t  l a r v a l  
in s t a r s  of Tenebrio molitor to  syn thes ize  r ibonucle ic  acids 
in concomi t ance  w i t h  t h e i r  e -ecdysone syn thes i z ing  
capaci t ies .  

Mater ia l  and methods. Mealworms  were b o u g h t  f rom 
local suppl iers  and  k e p t  a t  25 or 27~ on  a 1:1  m i x t u r e  of 
w h e a t  b r a n  and  sh redded  soya-beans  s u p p l e m e n t e d  w i t h  
f resh carrots .  Twice a d a y  t he  f resh ly  m o u l t e d  l a rvae  
were collected.  On ly  those  weighing  80-100 m g  were used 
in t he  expe r imen t s .  The  PGs  were p r e p a r e d  and  cu l t u r ed  
in v i t ro  as descr ibed b y  ROMER et  al. 4. 5 FCi of 5.6-3H - 
u r id ine  (spec. act.  45 Ci /mmole ;  f rom N E N ,  Dre ie ichen-  
hain)  were added  to 600 ~xl of cu l tu re  m e d i u m  in wh ich  
5 pa i rs  of PGs  were cu l tu red  for 24 It. 

R N A  was i so la ted  b y  t h e  SDS-pronase  m e t h o d  de- 
scr ibed b y  EDSTROM a n d  TANGUAu 12 a n d  s epa ra t ed  b y  
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Fig. 2. 3H-RNA profiles in polyacryIalnide gels of PGs of different 
ages cultured for 24 h in vitro. Radioactivity (. - . - .); OD560 of 
methylene blue stained carrier RNA from Tenebrio fat body ( - - - ). 

po lyac ry l amide  gel e lec t rophores is  (2.5~o gels in  0.04 M 
Tris -Na+-aceta te  buffer  p H  7.2) for 90 rain  a t  5 m A  con-  
s t a n t  cur ren t .  The  gels were cu t  in to  2 m m  sect ions  w i t h  
a Gilson gel f rac t iona to r ,  d issolved in 100 ~zl 30% H202 
a n d  c o u n t e d  in 5 ml  Aquaso l  (NEN,  Dre ie ichenha in)  in a 
B e r t h o l d  L iqu id  Sc in t i l l a t ion  Coun te r  w i t h  an  eff ic iency 
of 28 -31%.  The  r a d i o a c t i v i t y  in t he  R N A  peaks  of each  
gel was  i n t e g r a t e d  (see F igure  1). Reference  gels were 
f ixed w i t h  acet ic  acid and  s t a ined  wi th  m e t h y l e n e  blue  la. 

e -Ecdysone  b iosyn thes i s  was  checked  in para l le l  cul- 
t u r e s  c o n t a i n i n g  5 FCi 1,2-3H choles tero l  (spec. act .  52 Ci/ 
mmole ,  N E N ,  Dre ie ichenha in)  dissolved in 0.75 ~1 Tween  
80. 10 pairs  of PGs  were i n c u b a t e d  for 48 h. I so l a t ion  of 
t he  m o u l t i n g  h o r m o n e  c o n t a i n i n g  f r ac t ion  was pe r fo rmed  
as descr ibed  ~. 

Resul ts  and discussion. B o t h  t he  n m n b e r  of l a rva l  
i n s t a r s  a n d  the  d u r a t i o n  of t he  l a s t  l a rva l  i n s t a r  of 
Tenebrio molitor v a r y  cons ide rab ly  14, b u t  l a rvae  weighing  
80-100 m g  i m m e d i a t e l y  a f t e r  the  l a rva l  mol t  are in  t he  
las t  i n s t a r  w i t h  a p r o b a b i l i t y  of 97~o. Fo r  more  t h a n  60~o 
of these  animals ,  t he  d u r a t i o n  of th i s  i n s t a r  is 16 days.  
The  t i m i n g  f rom the  da t e  of the  las t  l a rva l  m o l t  is less 
precise  t h a n  t h e  c lass i f ica t ion in to  'eye s tages '  accord ing  
to  ST~LLWAAG-KITTLEI{ 14, b u t  th i s  m e t h o d  only  covers  
t he  las t  5 days  of t he  ins tar .  The  R N A  b i o s y n t h e t i c  
ac t iv i ty ,  however ,  increases  m u c h  earlier,  r each ing  a 
m a x i m u m  be tween  d a y  10 and  12 (Figure 1), wh ich  
coincides w i t h  t he  t i m e  of apolysis.  

The  ac ry lamide  gel profi les (Figure 2) show t h a t  r ibo-  
somal  R N A  is p re fe ren t i a l ly  syn thes ized  du r ing  these  
days.  This  coincides w i t h  t he  obse rva t i on  t h a t  rough  
endop lasmic  r e t i cu lum becomes  more  a b u n d a n t  d u r i n g  
th i s  stage% Also BR)IIJER e t  al. 15 r e p o r t  a ~ - a m a n i t i n  
insens i t ive  r R N A  syn thes i s  in a c t i v a t e d  PGs of Peri-  
planeta. I t  m i g h t  be t h a t  an  in tense  p ro t e in  b iosynthes is ,  
e.g. of choles terol  t r a n s f o r m i n g  enzymes,  is a p re requ i s i t e  
for t he  s u b s e q u e n t  p r o d u c t i o n  of c~-ecdysone. U n f o r t u n a -  
t e ly  the  cu l tu re  of PGs  in v i t ro  was unsuccessful  du r ing  
t he  las t  2 days  of the  ins tar .  The  l a rva l  t i ssues  beg in  to  
h i s to lyze  du r ing  t he  s tage a n d  the  excised PGs are t h e n  
u n a v o i d a b l y  c o n t a m i n a t e d  w i t h  t he  f a t  b o d y  tissue. T h e y  
qu ick ly  lose t h e i r  s t r u c t u r a l  i n t e g r i t y  in  t he  t issue cu l tu re  
a n d  do n o t  p roduce  a n y  more  apprec iab le  a m o u n t s  of 
R N A  or ~-ecdysone.  

C o n c o m i t a n t l y  w i t h  t he  p e a k  of R N A  synthes is ,  t he  
g lands  p roduce  some label led  ~-ecdysone f rom a n -  
choles tero l  du r ing  d a y  9-11 (eye s tage 1). The  a m o u n t  of 
label led  m o u l t i n g  h o r m o n e  is, however ,  re la t ive ly  smal l  
and  does n o t  exceed 40 pg e-ecdysone pe r  10 pa i rs  of PGs  
(ca lcula ted  f rom the  specific a c t i v i t y  of t he  ~H-choles- 
terol) .  Th i s  m a y  be  due to  a suff ic ient ly  large pool  of 
un labe l l ed  choles terol  in  t h e  g lands  16 or a n o t h e r  pre-  
cursor  of t he  ecdysone  b iosynthes is .  Also, DELB~CQUE 
et  al. ~7 found  only  smal l  a m o u n t s  of m o u l t i n g  h o r m o n e s  
in t o t a l  h o m o g e n a t e s  of Tenebrio l a rvae  of th i s  stage.  
T h e y  r e p o r t  2 peaks  of f l-ecdysone t i t e r s  a t  day  13 a n d  
14 (eye s tages  8-13). I t  r ema ins  open w h e t h e r  th i s  h igh  
c o n c e n t r a t i o n  of mou l t i ng  h o r m o n e  or ig inates  in v ivo  
f rom the  PGs  or f rom o the r  tissues~5, i8. 

I~ j .  t~. F~I)STR6~t and R. "['ANGUAY, J. nlolec. Biol. 8d, 568 (1974). 
xa A. C. PEACOCK and C. W. DINGMAN, Biochemistry 5, 1818 (1967). 
14 F. STELLWAAO-K1TTLER, Biol. Zbl. 73, 12 (1954). 
15 R. BRKUER, M. GF.RSCH and E. BAUMANN, J. Insect Physiol. 22, 

147 (1976). 
16 J .  HOFFMANN~ p e r s o n a l  c o n l m u n i c a t i o n .  
17 j .  p .  DELBECQUE, ~g[. PROST, B .  F .  MAUME, J .  DELACnAMBRE, 

R. LAFONT and B. MAUCHAIvIP, C. r. Aead. Set., Paris Ser. D. 281, 
309 1975). 

18 F. ROMER, Naturwissenschaften 58, 342 (1971). 


