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mi tochondr ia t  marker ,  conf i rming the  resul ts  of HOLZ- 
BAUER. 

Two d is t r ibu t ion  p a t t e r n s  for cor t icos terone are pre-  
sented.  Af ter  b o t h  kinds of homogeniza t ion ,  the  distr i-  

Fig. 2. Rat adrenal cortex. External fasciculata zone. Liposomes 
(L), mitochondria (M) and tubular elements of the endoplasmie 
reticulum (er). Arrows: er-cisternae between mitoehondria and lipo- 
somes, in close contact with both organelles. All required enzyme- 
systems for the steroid pathway, the main steroids and cholesterol 
are present in this reduced space. 
OsO~-H20-fixative , reduced dehydration technique, lead-citrate 
stain 4. x 30,400. 

bu t ion  p a t t e r n  is ident ical  wi th  the  same high concen t ra -  
t ion of the  s teroid  in the  pos tmic rosomal  supe rna t an t .  
3 exp lana t ions  are possible:  1. Cor t icosterone is p re sen t  
in the  cytosol  and  dur ing  cen t r i fuga t ion  reaches the  Sn t  
c o m p a r t m e n t  w i th  weak secondary  absorp t ion  on several  
subcellular  componen t s .  2. This molecule s tays  in the  cell 
inside the  tubules  forming  the  endoplasmic  re t icu lum 
(Er) and  is released in the  Sn t  when  the  t r ans fo rma t ion  
in microsomal  vesicles occurs.  3. The b inding  of t h e  
cor t icos terone on any  o r g a n d i e  is ex t r eme ly  weak and  
the  release in the  homogeniza t ion  med i u m is i n s t an t aneous  
af ter  the  beginning  of th is  procedure .  

Last ly,  the  p re sen t  s teroid  d i s t r ibu t ion  p a t t e r n  is no t  in 
ag reemen t  wi th  the  d i s t r ibu t ion  suggested by  the  
h y d ro x y l a t i n g  sys tem;  a l though  bo th  localizat ion- 
scheme mus t  no t  necessare ly  be identical .  E n z y m e  
sys tems  fixed on (or in) o rgane l le -membranes  could 
en te r  into con tac t  and reac t  wi th  the  neares t  s teroid  
molecules which  are e i ther  in the  cytosol  sur rounding  the  
organelles, or even  fixed on ano the r  near- ly ing m e m b r a n e  
sys tem.  

As can been  seen in Figure  2, in the  adrenocor t ica l  
cells of the  rat,  there  is a close re la t ion be tween  l iposomes,  
mi tochondr i a  and  endoplasmic  re t iculum,  wi th  a ve ry  
i m p o r t a n t  con tac t  in terface  especial ly be tween  the  E r  
and the  o ther  organelles.  This morphological  fact, jo ined 
to  the  results  of the  s teroid  localization s t u d y  repor ted  
here, suggest  a par t ia l ly  new concept ion  to resolve the  
p rob lem of correla t ion be tween  morpho logy  and func t ion  
in the  adrena l  cortex.  
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Summary. ~- and  fi-ecdysone were synthes ized  f rom labelled cholesterol  by  premol t  c rayf ish  in vivo and by  the i r  Y- 
organs in vitro.  

Molt ing in c rus taceans  - as in insects  - is control led by  
ecdysones  (for review see1). F r o m  ab l a t i on - imp lan t a t i on  
expe r imen t s  2, a i t  seems ev iden t  t h a t  in b r a c h y u r a n  crabs  
the  sites of ecdysone  b iosynthes is  are the  pai red Y-organs  
which  were f irs t  descr ibed by  GABE 4. This  a s sumpt ion  is 
conf i rmed by  recen t  f indings 5 which d e m o n s t r a t e  a 
selective up take  of in jec ted  radioac t ive  cholesterol ,  a 
b iochemical  p recursor  of ecdysones  in insects,  into the  
Y-organs  of the  crab Hemigrapsus nudus and b y  tile 
d e m o n s t r a t i o n  ~ of ~-ecdysone p roduc t ion  by  in v i t ro  
cul tured  Y-organs  of Pachygrapsus crassipes. 

However ,  r epor t s  on the  Y-organs  of Macrura  are con- 
flicting. Several  d i s t inc t ly  d i f ferent  s t ruc tu res  of macru-  
rans  have  been descr ibed as 'Y-organs '  b u t  no evidence  
of the i r  func t iona l  role as mol t ing  glands was given by  ab-  
l a t ion - implan ta t ion  expe r imen t s  or metabol ic  s tudies  7-10 
(for reviews see n,12). In  a recen t  r epor t  f rom our labo- 
r a to ry  la, the  locat ion and cyclic histological  a l te ra t ions  
dur ing  the  in t e rmol t  cycle of a g landular  s t ruc tu re  of the  
crayf ish  Orconecles limosus were descr ibed.  P re l imina ry  
ex t i rpa t ion  expe r imen t s  indicate  the  possible role of th is  
organ as the  mol t ing  gland of Orconectes. 

The abi l i ty  of pu t a t i ve  Y-organs  to synthes ize  ecdy-  
sones f rom cholesterol  in v i t ro  can be t a k e n  as an indica-  

t ion for the i r  funct ional  role as mol t ing  glands.  We there-  
fore inves t iga ted  a) the  abi l i ty  of in t ac t  p remol t  crayf ish  
to synthes ize  ecdysones  in vivo as was recent ly  demon-  
s t r a t ed  for e -ecdysone  syn thes i s  in mol t ing  lobsters  1~, 
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a n d  b) t h e  ab i l i ty  of t h e  descr ibed  *a Y~organs to  s y n t h e -  
size ecdysones  in v i t ro .  F r o m  t h e  m o l t i ng  h o r m o n e  t i t e r  
cu rve  of Oreonectes, which  exh ib i t s  a s teep increase  to i ts  
m a x i m u m  d u r i n g  t h e  p r e m o l t  s tage  D2 .5, a m a x i m u m  
m e t a b o l i c  a c t i v i t y  of t he  o rgans  is expec t ed  du r ing  th i s  
s tage.  

Experimental and results. 40 >Ci (4-14C)-cholesterol 
(59.2 mCi /mmole)  were emuls i f ied  in 250 ~xl of VAN 
I-IARREVELD'S sal ine 1~ w i t h  10 m g  of Tween  20 b y  sonica-  
t ion.  50 ~1 of th i s  so lu t ion  were in jec ted  in each  of 5 male  
c rayf i sh  (Orconectes limosus Raf inesque)  a t  p r e m o l t  s tage  
D2 t h r o u g h  t he  a r t h r o d i a l  m e m b r a n e  of a chela.  T he  ani-  
ma l s  were k e p t  a t  15~ in 500 ml  each  of t a p  w a t e r  for 
20 h. The  t o t a l  r a d i o a c t i v i t y  of t h e  w a t e r  was  t h e n  0.71 
~xCi i nd i ca t i ng  t h a t  on ly  l i t t le  a c t i v i t y  was lost  b y  b leed ing  
or exc re t ion  d u r i n g  t he  i n c u b a t i o n .  T he  an ima l s  were 
ki l led a n d  homogen ized  in 60% m e t h a n o l  in water .  Non-  
r ad ioac t i ve  car r ie r  e- and  ~-ecdysone were added  to t he  
h o m o g e n a t e  and  t he  h o r m o n e s  i so la ted  b y  coun te r -  
c u r r e n t  d i s t r i b u t i o n  be t w een  ~ - b u t a n o l  and  w a t e r  iv a n d  
t h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) on  Kieselgel GF254- 
p la tes  deve loped  w i t h  ch lo ro fo rm-n -p ropano l  (9 : 5, v /v)  is 
as descr ibed  for m o l t i n g  h o r m o n e  isola t ion  f rom crayf i sh  
m a t e r i a D  5. Af te r  t he  3rd TLC, t he  ~.-ecdysone f rac t ion  
h a d  a r a d i o a c t i v i t y  (corrected to  100% efficiency) of 
9.9 X 10 a d p m  (0.011% of t h a t  of t he  i n c o r p o r a t e d  sub-  
s t rafe)  a n d  t h e  f l-ecdysone f r ac t ion  had 7.8 x 10 a d p m  
(0.009%).  E a c h  f r ac t ion  was a c e t y l a t e d  w i th  acet ic  acid 
a n h y d r i d e - p y r i d i n e  for 6 h a t  r oom t e m p e r a t u r e  and  t he  
r e su l t ing  t e t r a -  and  t r i a c e t a t e s  s epa ra t ed  b y  TLC on 
t~ieselgel GF~a~-plates deve loped  w i t h  e t h y l  ace t a t e -  
h e x a n e  (4: 1, v /v)  l~. T he  U V - a b s o r b i n g  ace t a t e s  were 
e lu ted  a n d  the i r  r a d i o a c t i v i t y  de t e rmined .  84% of t he  
r a d i o a c t i v i t y  which  was employed  for  the  ace t y l a t i on  of 
e -ecdysone  were found  to  coincide w i t h  e-ecdysone-  
2, 3, 22, 25 - t e t r a - ace t a t e  (Rf 0.64) a n d  6% coincided w i t h  
e-ecdysone-2,  3, 22- t r i -aceeate  (Rf 0.35). 73% of the  radio-  
a c t i v i t y  w h i c h  was used for t h e  a c e t y l a t i o n  of f i ,ecdysone 
coinc ided  w i t h  f l - ecdysone-2 ,3 ,22 ,25- t e t r a -ace ta t e  (Rf 
0.48) and  9% w i t h  ~ -ecdysone-2 ,3 ,22 - t r i - ace ta t e  (Rf 
0.25). 

22 Y-o rgans  of s tage  D~ p r e m o l t  c rayf i sh  were ex t i r -  
p a t e d  as descr ibed  =0. The  o rgans  were i n c u b a t e d  for  20 h 
a t  25~ w i t h  100 ~zCi of t r i t i a t e d  choles terol  (12.1 Ci/ 
mole) in 1 ml  m e d i u m  cons i s t ing  of 500 ~1 VAN I-tARRE- 
VELD'S sal ine 16, 500 tzl of a 10.000 g s u p e r n a t a n t  of hemo-  

l y m p h  f rom p r e m o l t  crayf ish ,  2 m g  glucose, and  0.1 m g  
A u r e o m y c i n  | . Addi t iona l ly ,  t he  m e d i u m  c o n t a i n e d  200 
ng  of each  e- and  fi-ecdysone in order  to  p r o t e c t  e v e n t u a l l y  
fo rmed  label led  ecdysones  f rom oxyda t ion .  I t  was a t t e m p -  
t ed  to  o b t a i n  Y-organs  a n d  h e m o l y m p h  asept ica l ly .  The  
o t h e r  c o n s t i t u e n t s  of t he  m e d i u m  were hea t -s te r i l ized .  
The  i n c u b a t i o n  was t e r m i n a t e d  b y  a d d i t i o n  of m e t h a n o l ,  
t he  o rgans  were homogen ized  and  t he  m i x t u r e  ana lyzed  
f o r  t he  presence  of label led  ecdysones  as descr ibed.  Af te r  
t he  3rd TLC, t he  a -ecdysone  f r ac t ion  h a d  a r a d i o a c t i v i t y  
of 32.5 x 10 a d p m  (0.0150/0 of t he  t o t a l  in i t ia l  r ad ioac t iv i ty )  
a n d  the /5 -ecdysone  f r ac t ion  h a d  23.8 x 103 d p m  (0.011%).  
Af te r  br ief  a c e t y l a t i o n  (2 h) of each  f r ac t ion  and  sepa ra -  
t i on  of t he  r e su l t ing  m i x t u r e s  b y  TLC, 4 r ad ioac t ive  
p roduc t s  were found  wh ich  c o - c h r o m a t o g r a p h e d  w i th  t he  
ace ty l a t i on  p r o d u c t s  of a u t h e n t i c  e- and  fi-ecdysone res- 

p e c t i v e l y .  The  ace t a t e s  of t h e  e-ecdysone f r ac t ion  con-  
t a i n e d  77% of the  r a d i o a c t i v i t y  which  was employed  for  
t he  reac t ion ,  those  of the  /%ecdysone f r ac t ion  c o n t a i n e d  
80%. 

Discussion. The  resu l t s  d e m o n s t r a t e  t h a t  t he  Y-organs  
of Orconectes descr ibed  b y  BURGHAUSE la syn thes ize  
mo l t i ng  hormones .  Mol t ing  is p r e v e n t e d  b y  e x t i r p a t i o n  
of these  g lands  i nd i ca t i ng  t h a t  t h e y  are t he  sole o rgans  of 
c rayf i sh  which  are capab le  of mo l t i ng  h o r m o n e  b i o s y n t h e -  
sis. O t h e r  o rgans  of m a c r u r a n s  which  h a v e  been  descr ibed  
as ' Y - o r g a n s  '~-1~ p r o b a b l y  do n o t  func t ion  as m o l t i n g  
g lands  a n d  requi re  f u r t h e r  inves t iga t ion .  

The  f ind ing  t h a t  t he  Y-organs  of Orconectes syn thes ized  
b o t h  ~- a n d  fi-ecdysone in v i t ro  differs f rom the  resu l t  of 
:BoLLENBACHER a n d  O'CONNOR G who o b t a i n e d  on ly  =- 
ecdysone  w i t h  in v i t ro  cu l tu red  Y-organs  of a crab.  Since 
~-ecdysone is r ap id ly  c o n v e r t e d  t o / % e c d y s o n e  b y  c rus ta -  
cean  t issues  is, we c a n n o t  exclude  t he  poss ib i l i ty  t h a t  t he  
label led ~-ecdysone p roduced  in our  i n c u b a t i o n s  is even-  
t u a l l y  h y d r o x y l a t e d  to fl-ecdysone b y  smal l  pieces of 
ep ide rma l  t issue a d h e r i n g  to the  e x p l a n t e d  Y-organs .  
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Ein Progesteron-abh~ingiges  P h e r o m o n  der weibl ichen Maus 
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Summary. Female  mice k e p t  in g roups  exh ib i t  less oes t rous  smears  t h a n  females  k e p t  singly. Ovar i ec tomized  females  
h a v e  on ly  s l igh t ly  reduced  n u m b e r  of oes t rous  smears ,  b u t  ova r i ec tomized  females  in jec ted  w i t h  p roges te rone  ac t  on  
o t h e r  females  l ike i n t a c t  ones. I t  is conc luded  t h a t  a p r o g e s t e r o n e - d e p e n d e n t  p h e r o m o n e  excre ted  b y  d ioes t rous  females  
ac t s  oes t rus -depress ing  on  o t h e r  females.  

Das  P h e r o m o n ,  das  im U r i n  des M g u s e m g n n c h e n s  
ausgesch ieden  wird,  u n d  seine v ie l fachen  W i r k u n g e n  auf  
das  W e i b c h e n :  B lock ie rung  de r  G r a v i d i t g t  1, A k t i v i e r u n g  
u n d  S y n c h r o n i s i e r u n g  der  0 s t r e n 2 ,  3, i s t  v ie l fach  u n t e r -  
s u c h t  u n d  besch r i eben  worden.  W e n i g e r  b e k a n n t  s ind 
P h e r o m o n e  der  we ib l i chen  Maus.  Zwar  i s t  die % q r k u n g  des  
5s t r i schen  W e i b c h e n s  auf  das  M/ innchen  wohl  b e k a n n t ,  
doch  legen ve r sch iedene  B e o b a c h t u n g e n  die A n n a h m e  

nahe ,  dass  das  W e i b c h e n  a u c h  im D i o e s t r u m  ein Phe ro -  
m o n  aussche ide t ,  das  v o m  Proges t e ron  a b h / i n g t  n n d  auf  
ande re  W e i b c h e n  wirk t .  
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