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ma te r ia l s  bed ing t  sein, in unse rem Fall  fr isches Gewebe,  
im ande ren  t iefgefrorenes .  

Es  w a r  uns  h ingegen  n i ch t  mOgtich, se lbs t  im 30-kg- 
Ansa t z  11-Dehydrocor t i cos te ron  und  Aldos te ron  nachzu-  
weisen.  Obwohl  aus Tabelle I he rvo rgeh t ,  dass  die W e r t e  
von  Cort isol  und  Cort ison y o n  P l a c e n t a  zu P l a c e n t a  sehr  
s t a r k  schwanken ,  so k6nnen  wir  vorlXufig ffir die Diskre-  
p a n z  hinsic.htlich des  l l - D e h y d r o c o r t i c o s t e r o n  u n d  Aldo- 
s t e ron  ke inen  G l a n d  angeben .  M6gticher~veise spiel t  b ie r  
eine var iab le  K o n z e n t r a t i o n s -  oder  Re ten t ions fgh igke i t  
des  p l a z e n t a r e n  Gewebes  flit  Cor t icoster0ide  eine en t -  
sehe idende  Rolle 15,4~,43. W i t  k o n n t e n  auch  ke inen  Hinweis  
daffir  f inden,  dass  anste l le  y o n  Aldos te ron  e t w a  l l - D e -  
hyd ro -a ldos t e ron  44 vot ing.  

N a c h  Beend igung  unsere r  Versuche  ist  eine ausff ihrl iche 
Arbe i t  y o n  SIBULSKY und  VENNING 4s fiber die Bi ldungs-  
m6gl ichkei t  yon  Cor t icos te ro iden  in mensch l i cher  P l a c e n t a  
erschienen,  welche in O b e r e i n s t i m m u n g  mi t  unseren  Bc-  
funden  s t eh t .  Da  entwXssertes  Gewebe v e r w e n d e t  wurde,  
s ind die angegebenen  W e r t e  in 7/100 g Gewebe b e d e u t e n d  
h6her  als unsere ;  t r o t z d e m  k o n n t e  yon  diesen A u t o r e n  
wede r  l l - D e h y d r o c o r t i c o s t e r o n  noch  Aldos te ron  nach-  
gewiesen werden ,  und  i ibrigen s auch  keine in-vitro-Bildung 
eines Cort icosteroids  du rch  mensch l i che  P lacen ta .  

SIBULSKY. u n d  VENNINa b e o b a c h t e t e n  ebenfal ls  des  
A u f t r e t e n  eines UV-absorb ie renden ,  aber  n i ch t  reduzie-  
r enden  Stoffes  (Xx) v o n  Ahntichen c h r o m a t o g r a p h i s c h e n  
E igenscha f t en  wie Aldosteron.  Sowei t  ihre  Angaben  e inen 
Schluss  e r lauben,  kS nn t e  es s ich ebenfal ls  u m  16x-Hy-  
d r o x y t e s t o s t e r o n  hande ln .  

I m  Fal l  unseres  30-kg-Ansatzes  war  die K o n z e n t r a t i o n  
des 1 6 u -H y d ro x y t e s t o s t e ro n  sogar  grSsser  als d ie jenige  
des Cortison.  Sowei t  b i sher  bekann t ,  s che in t  dieses Cxg- 
Steroid  se tbs t  keine b e m e r k e n s w e r t e n  biologischen ~Vir- 
kungen  zu bes i tzen  ; es k a n n  aber  nach  den  U n t e r s u c h u n g e n  
y o n  RYAN 46 alS p l acen t a r e r  P recur so r  von  0s t r io l  auf-  
gefass t  werden .  

Summary. The  occurrence  of cortisol,  cor t isone,  20- 
d i h y d r o m e t a b o l i t e s  of cor t i sone  a n d  several  o t h e r  s te ro id-  
like c o m p o u n d s  in f resh  p lacen ta l  t issue is descr ibed.  
Ne i the r  a ldos terone ,  cor t i cos te rone  flor l l - d e h y d r o c o r t i -  
cos te rone  has  been  found.  One of t he  m o s t  a b u n d a n t  com-  
p o u n d s  p r e s e n t  has  been ident i f ied  as 16a -hydroxy- tes to -  
s terone.  
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Diurnal  R h y t h m  in the Adrenal  A s c o r b i c  Acid 
Concentrat ion  of the  Rat  

I t  has  been  obse rved  t h a t  a cer ta in  d iu rna l  var ia t ion  
occurs  in ad rena l  cor t ical  funct ion .  In  man,  the  cort icoid 
c o n t e n t  of ur ine and  blood var ies  as a func t ion  of t he  t ime  
of d a y  1-a. I t  has  recen t ly  been  sugges ted  t h a t  t he  mouse  
and  the  r a t  also d i sp lay  a r h y t h m i c  var ia t ion ,  b o t h  in  t he  
c o n t e n t  of  p l a sma  cor t icos tero ids  4-6 and  whi te  cell 
coun t  4,6,~ and  in t he  mi toses  of the  ad rena l  co r t ex  43. 

The  concen t r a t ion  of ad rena l  ascorbic  acid is wide ly  
used  as an  ind ica to r  of adrenocor t i ca l  ac t iv i ty  in  t e s t  
an imal  studiesS,% No repor ts ,  however ,  h a v e  been  found  
in t he  l i t e ra ture  of possible d iu rna l  va r ia t ion  in ad rena l  
ascorbic  acid concen t ra t ion ,  and  for th i s  reason  t h e  
p re sen t  s t u d y  was  unde r t aken .  

The t e s t  an imals  used were  70 male  a lbino ra ts .  These  
were  d iv ided  in to  seven  groups  of  10 animals ,  t ak ing  care  
to  ensure  t h a t  t he  m e a n  we igh t  of  t he  an imal s  in each  
g roup  was  equal .  The  e x p e r i m e n t  was  carr ied ou t  in June ,  
and  no art if icial  i l lumina t ion  was  there fore  necessary .  
Ten  an imals  were  killed, b y  r ap id  decap i t a t i on  With s h a r p  
scissors, e v e r y  4 h,  s t a r t i n g  a t  0800 h. The  ad rena l  g lands  
were  immed ia t e ly  r e m o v e d  f rom t h e  su r round ing  t issue;  
t h e y  were  weighed  on  a tors ion  balance,  a n d  t h e n  h o m o -  
genized in 4% t r ichloroacet ic  acid.  The  c o n t e n t  of t o t a l  
ascorbic  acid in t h e  h o m o g e n a t e  was  d e t e r m i n e d  by  t h e  
m e t h o d  of  SCHAFFERT and  KINGSLEY x0. S t u d e n t ' s  'U- tes t  
was used  in  the  s ta t i s t i ca l  t r e a t m e n t  of t he  resul ts .  

The  resul ts  are  summar i zed  in the  Table,  f rom which  i t  
can  be seen t h a t  t h e  adrena l  ascorbic acid  was a t  i t s  lowest  
a t  1600 h. The dif ference is s ta t i s t i ca l ly  s igni f icant  com-  
pa red  wi th  b o t h  the  1200 group  ( P  < 0.01) and  t h e  1800 
group  ( P  < 0.05). The difference be tween  the  o t h e r  
g roups  is n o t  s ta t i s t i ca l ly  s ignif icant .  These  resul ts  are 
p l o t t e d  in the  g r a p h  of t he  Figure.  

The  Table  also shows t h a t  t h e  abso lu te  we igh t  of t he  
adrena l s  was  g rea t e s t  a t  2400 h, i.e. a t  midn igh t .  The  
di f ference  is s igni f icant  b o t h  aga ins t  the  2000 group  
( P  < 0.01) and  the  0400 g roup  ( P  < 0.05). 

Body weight, weight and ascorbic acid concentration of the adrenal 
glands at various times of day 

Hour Number Body weight Adrenal glands 
of of g weight mg ascorbic acid 
day animals ~tg/100 mg 

fresh tissue 
Mean S.D. Mean S.D. Mean S.D. 

0800 10 223 20.5 37.1 7.5 410 50.7 
1200 10 223 18.2 40.0 6.9 377 85.2 
t600 10 223 17.7 37.6 7.0 251 87.3 
2000 10 223 22.0 36.4 4.0 356 91.8 
2400 10 ~23 37.4 45.4 8.5 349 88.3 
0400 t0 223 30.8 37.9 6.5 356 99.9 
0800 10 223 17.5 36.5 6.1 398 66.3 
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These  r e su l t s  i n d i c a t e  t h a t  t h e r e  is a d i u r n a l  v a r i a t i o n  
in t h e  a d r e n a l  ascorb ic  acid c o n c e n t r a t i o n .  I t  is i n t e r e s t i n g  
to  no t e  t h a t  t h e  dep le t ion  of  a d r e n a l  ascorb ic  acid occu r red  
a t  1600 h,  s ince o t h e r  i nves t i ga t i ons  h a v e  s h o w n  t h a t  t h e  
cor t ico id  level  in  t h e  b lood  of  t h e  r a t  6, a n d  also of t h e  
m o u s e  4, is a t  i t s  h i g h e s t  a t  t h i s  t ime .  Th i s  t e n d s  to s u p p o r t  
the  t h e o r y  t h a t  t h e  a d r e n a l  ascorb ic  ac id  c o n c e n t r a t i o n  is 
a good i n d i c a t o r  of ad r enoco r t i c a l  a c t i v i t y  a n d  t h a t  i t  m a y  
be  of i m p o r t a n c e  in t he  s y n t h e s i s  a n d / o r  release of cor t i -  
colds 8'n.  F r o m  the  p r a c t i c a l  p o i n t  of view, too,  i t  is useful  
to  k n o w  t h a t  a r e d u c t i o n  of t h i s  o rde r  occurs  in t he  con-  
c e n t r a t i o n  of a d r e n a l  ascorb ic  acid in t h e  a f t e rnoon .  As a 
resul t ,  c r i t ica l  e x p e r i m e n t s  b y  w h i c h  dep le t ion  of a d r e n a l  
ascorb ic  acid is i nduced  shou ld ,  w h e r e v e r  possible,  be  
ca r r i ed  ou t  d u r i n g  t he  morn ing .  

T h e  increase  in  t he  w e i g h t  of t h e  ad rena l s  n o t e d  a t  mid-  
n i g h t  is in  c o n f o r m i t y  w i t h  o b s e r v a t i o n s  t h a t  t h e  n u m b e r  
of mi toses  in  t h e  a d r e n a l  c o r t e x  is h i g h e s t  a t  t h i s  hour* ,L 
E v i d e n t l y  t h e r e  m a y  be  a t i m e  lag b e t w e e n  a d r e n o c o r t i c a l  
a c t i v i t y  ( ind ica t ed  b y  inc reased  cor t i co id  level  of  t h e  
b lood  a n d  b y  a d r e n a l  aseorb ic  ac id  dep le t ion)  a n d  cor t ica l  
h y p e r p l a s i a  ( ind ica t ed  b y  inc reased  n u m b e r  of mi toses  in  
t h e  co r t ex  a n d  inc reased  a d r e n a l  weight ) .  

As for t he  s i m i l a r i t y  b e t w e e n  t h e  d i u r n a l  r h y t h m  of  t he  
a d r e n a l  cor t ica l  f u n c t i o n  in m a n  a n d  in t he  ra t ,  a t e m p o r a l  
d i f ference  is no ted .  The  h u m a n  a d r e n a l  f u n c t i o n  is a t  i t s  
h i g h e s t  in  t he  m o r n i n g  t-3. The  fac t  t h a t  t he  r a t  is a 
n o c t u r n a l  a n i m a l  ha s  b e e n  p u t  fo rward  as a n  e x p l a n a t i o n  
for  t h i s  di f ference 4,s. 

P r ev ious  r epo r t s  sugges t  t h a t  t h e  n e r v o u s  s y s t e m  i s  t h e  
s i te  of t h e  r egu l a to r  p r i m a r i l y  respons ib le  for  t h e  d iu rna l .  
cyc t ic i ty  of ad renocor t i ca l  a c t i v i t y  1,,la 
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Daily change in adrenal ascorbic acid concentration of the rat. 

Zusammen/assung. Der  t / igl iche R h y t h m u s  des  Ascor-  
b i n s g u r e g e h a l t s  in  d e n  N e b e n n i e r e n  v o n  R a t t e n  w u r d e  
u n t e r s u c h t .  Es  w u r d e  b e o b a c h t e t ,  dass  de r  Ascorb ins~ure -  
g e h a l t  u m  16 h n a c h m i t t a g s  a m  ge r ings t en  ist.  DEs abso-  
lu te  G e w i c h t  de r  N e b e n n i e r e n  w i e d e r u m  is t  in d e r  N a c h t  
gegen 24 h a m  h~chs t en .  Be i  p r a k t i s c h e n  A r b e i t e n  is t  
d ieser  Abfa l l  im  Ascorb ins l iu regeha l t  de r  N e b e n n i e r e n  a m  
N a c h m i t t a g  zu ber f icks ich t igen .  
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M a g n e t i c  a n d  P h o t i c  R e s p o n s e s  i n  S n a i l s  ~ 

Since t h e  f i rs t  r e p o r t  of a m a g n e t i c  response  in t he  m u d  
snai l  Nassarius obsoleta ~ a n u m b e r  of r e m a r k a b l e  cha rac -  
t e r i s t i cs  of th i s  o r i e n t a t i o n  r eac t ion  h a v e  been  disclosed a-s 
a n d  d e m o n s t r a t i o n s  of i ts  occur rence  e x t e n d e d  to  inc lude  
Paramecium 6, Planaria ~, a n d  Drosophila 6. 

I n  t h e  sna i l  s t ud ie s  a n i m a l s  were  p e r m i t t e d  to  emerge  
f rom a n a r r o w  cor r idor  i n t o  a s y m m e t r i c a l  f ield w h i c h  was  
c o n s t a n t  for  f ac to r s  n o r m a l l y  r e g a r d e d  as c a p a b l e  of in-  
f luenc ing  t h e i r  o r i en t a t i on .  U n d e r  these  cond i t i ons  m e a n  
ang le  of o r i e n t a t i o n  of t h e  sna i l  p a t h s  d i sp l ayed  b o t h  so la r  
a n d  l u n a r  va r i a t i ons .  Th i s  ang le  cou ld  be  a l t e r ed  q u a n t i -  
t a t i v e l y  b y  a w e a k  m a g n e t i c  field in  a p r e d i c t a b l e  m a n n e r  
d e p e n d e n t  u p o n  d i r ec t ion  a n d  m a g n i t u d e  of t he  h o r i z o n t a l  
c o m p o n e n t ,  h o u r - a n g l e  of s un  a n d  moon ,  a n d  l u n a r  
e longa t ion .  

More  r e c e n t l y  t he  r e l a t i ons h i p  b e t w e e n  m a g n e t i c  a n d  
p h o t i c  responses  in  snai ls  h a s  been  e x a m i n e d .  T h e  p r e s e n t  
p a p e r  r epo r t s  f u r t h e r  ana lys i s  of some p r e l i m i n a r y  re su l t s  
w h i c h  h a v e  a l r e a d y  been  descr ibed  br ie f ly  ~. 

Materials and Methods, T he  a p p a r a t u s  a n d  p r o c e d u r e  
for o b t a i n i n g  d a t a  h a v e  been  r e c o u n t e d  e lsewhere  a. I n  
brief ,  t h e  a m o u n t  of t u r n i n g  of sna i l s  was  m e a s u r e d  a f t e r  
3 c m  of free m o v e m e n t  fol lowing t h e i r  e m e r g e n c e  f rom a 
n a r r o w  cor r idor  d i r ec t ed  m a g n e t i c  sou th .  T h e  o r i e n t a t i o n  
a p p a r a t u s  Was s i t u a t e d  w i t h i n  a w h i t e  b o x  w h i c h  p r o v i d e d  
t h e  c o n s t a n t  l igh t  field. T h i s  f ield was  m a d e  a s y m m e t r i c a l  
b y  l in ing  t h e  inside r i g h t  or  lef t  ha l f  of t h e  box  w i t h  m a t  

b l a c k  c a r d b o a r d .  W h e n  t h e  c a r d b o a r d  l iner  was  in place  
i n c i d e n t  i l l u m i n a t i o n  in  al l  cases was  150 lux  f rom above ,  
20 lux  f rom t h e  b l a c k  side, a n d  60 lux  f rom the  w h i t e  side. 

E v e r y  e x p e r i m e n t  compr i sed  two  series;  a series con-  
s t i t u t e d  t en  sna i l  emergenc ies  in  each  c o n d i t i o n  of t h e  
fol lowing sequence :  (1) in  the  e a r t h ' s  m a g n e t i c  field i n to  
s y m m e t r i c a l  i l l umina t ion ,  (2) in  t he  e a r t h ' s  m a g n e t i c  field 
in to  a s y m m e t r i c a l  i l l u m i n a t i o n  b l a c k  to  lef t  a n d  w h i t e  to  
r ight ,  (3) s a m e  i l l u m i n a t i o n  as (2) b u t  in  a 5-gauss  hor i -  
zon ta l  m a g n e t i c  f i e l d  o r i en t ed  in r eve r se  to  t h e  e a r t h ' s ,  
(4) s a m e  as in  (1), (5) in  t h e  e a r t h ' s  m a g n e t i c  f ield w i t h  
a s y m m e t r i c a l  i l l u m i n a t i o n  b l a c k  to  r i g h t  a n d  w h i t e  to  left,  
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