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3. Die Thione I, welche dutch Einwirkung yon fiber- 
schiissigem H~O 2 schon bei Raumtempera tur  zu IV ent- 
schwefelt werden, lassen sich bei Behandtung mit  nur 2-3 
~quivalenten  stark verdtinnter Peroxyessigsiiure in die 
Desoxyflavine V I I I  fiberfiihren. Diese sehr empfindlichen 
KSrper T lassen sich auf diesem Wege rein erhalten, sie 
autoxydieren jedoch in w~ssrig-alkaliseher L6sung augen- 
blicklich unter Bildung yon IV. 

Der Vergleich der Spektren zeigt, dass Flavoxime I I I  
()~ax 8: 294 m~, 526 mtl), Flavohydrazone I I  ().max: 296 mt~, 
512 miz ) als echte (Aza)Chinon-Derivate in der Form II  a 
vorliegen, w~hrend fiir die Amine VI (2max: 276 mt~, 
366 m~, 452 m~) die dipolare Form V i a  am wahrschein- 
lichsten ist. 
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Die Amine VI, R = CH3, sind dementsprechend  als 
einzige Derivate dieser Reihe in CHC13 unl6slich. 

Experimentelle Details, physikochemische, koordina- 
tionschemische und biologische Eigenschaften sollen dem- 
n~tchst an anderer Stelle n~her beschrieben werden. 

Summary. Starting from 2-thioisoalloxazines, a synthe-  
t ic  rou te  to  the former ly  inaccessible 2-(alkyl) imino,  
2-oximino, 2-hydrazono and 2-azino der iva t ives  of v i ta -  
min Bz was developped.  

F. MULLER, P. HEMMERICH und H. ERLENMEYER 

Institut ]i~r Anorganische Chemie der Universitiit Basel 
(Schweiz), 18. Juni 1962. 

Vgl. P. HEMMERICH und H. ERLENMEYER, Helv. chim. Acta 40, 
180 (1957); P. HEM~tERICH, Helv. chim. Acta 41, 514 (1958). 

8 ~.max bezieht sich auf die Neutralmolekfile in CHC1, (II, I II)  resp. 
Athanol (VI). 

Arachnoidal  Cell Clusters 
in the Lizard Lacerta lepida 

Arachnoidal cell clusters were first described as post- 
mor tem findings in the meninges of patients suffering 
from mental  diseaseL In general these cell clusters have 
been accepted as a manifestation of advancing age. 
CUSHING, WEED and ESSlCK observed that  the arach- 
noidal cell clusters occurred not only in man but also in 
various laboratory animalsL The association of the cell 
clusters with advancing age can be at t r ibuted largely to 
the work of \VEED a, who in a series of cats of different 
ages found tha t  in very young animals the cell clusters 
were never present, while they  were always observed 
in very old animals. According to WATT 4, in man arach- 
noidal cell clusters can be observed even in the unborn 
foetus and consequently factors other than those of old 
age must be considered in the aetiology. 

We observed arachnoidal cell proliferations in a series 
of very young and adult  specimens of the lizard Lacerta 
lepida. These proliferations appeared to be present in 
nearly 70% of all very young lizards. As in man* the 
histological features varied from typical arachnoidal cell 
clusters to a more fibrous structure, which often showed 
degenerative changes and sometimes contained capil- 
laries. The significance of the arachnoidal cell clusters is 

u n c e r t a i n .  CttORNYAK ~ demonstrated tha t  under condi- 
tions of anoxaemia the cells of the arachnoid do proliferate 
and form typical cell clusters as well as freely wandering 
macrophages. Such a mechanism could certainly operate 
in utero, but  on the strength of the occurrence of arach- 
noidal cell clusters in Lacerta lepida i t  is likely tha t  other 
factors are also involved. As our results in Lacerta lepida 
are in good agreement with those obtained in man 4, a 
general significance should be attached to these struc- 
tures. 

Zusammen/assung. Beschreibung von Zellanhiiufungen 
in der Arachnoidea bei der Eidechse Lacerta tepida. 

A. STOLK 

Department o/ Histology, Free University, Amsterdam 
(The Netherlands), July 3, 7962. 
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On the Specific Inhibition 
of Adrenal Steroid Biosynthes is  

Since the discovery tha t  amphenone 1 inhibits adrenal 
steroidogenesis, steadily growing interest in this special 
type  of action resulted in the elaboration of a large 
number of substances 2-~ with similar activity. Some of 
these were found to produce quite specific inhibitions of 
steroidal l l f l -hydroxylat ion,  such as e.g. Su-4885 
(Metopirone®) e,~, or of 17~-hydroxylation, e.g. Su-8000, 
Su-9055 and Su-10'603~'8; these properties are of 
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GAUNT, Exper. 14, 151 (1958). 
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cons ide r ab l e  i n t e r e s t  in  e x p e r i m e n t a l  a n d  cl inical  endo-  
cr inology% 

O CH~ 
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R = H Su-9055 
R = Cl Su-10~603 

I n  t h e  course of our  ow n  s tud ies  d i r ec t ed  t o w a r d s  a 
specific i n h i b i t i o n  of a ldos t e rone  b iosyn thes i s ,  resu l t s  w i t h  
o t h e r  s u b s t a n c e s  p r o m p t e d  us to  i n v e s t i g a t e  t he  above -  
m e n t i o n e d  S u - c o m p o u n d s  in our  e x p e r i m e n t a l  se tup .  

This  p r e l i m i n a r y  r e p o r t  ~° deals  w i t h  t h e  in f luence  of 
these  s u b s t a n c e s  on  t he  in vitro f o r m a t i o n  of a ldos te rone ,  
18 -hydroxycor t i cos t e rone ,  a n d  1 9 - h y d r o x y c o r t i c o s t e r o n e  
in c o m p a r i s o n  to  t h a t  of cortisol,  cor t i sone,  11-desoxy-  
cortisol,  cor t i cos te rone ,  l l - dehyd r oeo r t i co s t e r one ,  a n d  
l l - d e s o x y c o r t i c o s t e r o n e  ( D O C ) f r o m  endogenous  pre-  
cursors  u n d e r  va r ious  condi t ions .  T he  resu l t s  are  
s u p p l e m e n t e d  b y  some  in vitro e x p e r i m e n t s  us ing  
exogenous  s te ro id  p recu r so r s  a n d  b y  in vivo expe r i m en t s .  

T h e  i n c u b a t i o n  p rocedure s  us ing  beef  a d r e n a l  co r t ex  
h o m o g e n a t e ,  sucrose,  p h o s p h a t e  buffer ,  f umara t e ,  Mg '  ', 
nuc leot ides ,  a n d  o x y g e n  will  b e  r e p o r t e d  on  in  de ta i l  
e lsewhere  n .  I n  each  series of 12 i n c u b a t i o n s  ( con t a i n ing  
5 g t i ssue /34  m l  m e d i u m )  t w o  se rved  as  con t ro l s  a n d  t h e  
o t h e r s  for t h e  i n v e s t i g a t i o n  of s u b s t a n c e s  in  d i f f e ren t  
c o n c e n t r a t i o n s .  Fo l lowing  t h e  usua l  e x t r a c t i o n  a n d  
d e f a t t i n g  s teps ,  t h e  e x t r a c t s  were  s u b m i t t e d  to  a c o m p l e x  
p a p e r - c h r o m a t o g r a p h i c  s e p a r a t i o n  p rocedu re  to  be  
desc r ibed  la ter ,  w h i c h  m a d e  i t  poss ib le  t o  d e t e r m i n e  t h e  
a b o v e - m e n t i o n e d  s t e ro ids  w i t h  t h e  use  of b lue  t e t r a z o l i u m  
a n d  soda  f luorescence.  

The  i n c u b a t i o n ,  w i t h o u t  t h e  a d d i t i o n  of exogenous  
precursor ,  give rise to  a 5 -15  fold inc rease  in cor t ico-  
s teroids .  T h e  o p t i m a l  c o n d i t i o n s  for  t h e  b iogenes is  of t he  
i n d i v i d u a l  s te ro ids  in  t he  con t r o l  e x p e r i m e n t s  were  f o u n d  
to  be  d i f fe ren t ;  t he  f o r m a t i o n  of cor t i eos te rone ,  11-dehy-  
d roeor t i cos te rone ,  cor t i sol  a n d  cor t i sone  was  m a r k e d l y  

increased ,  t h a t  of 18- a n d  1 9 - h y d r o x y c o r t i c o s t e r o n e  n o t  
s ign i f i can t ly  so b y  t he  a d d i t i o n  of n i co t i namide ,  whe reas  
t h a t  of a ldos t e rone  was  u sua l l y  decreased.  Thus ,  two  
series of i n h i b i t o r y  e x p e r i m e n t s  h a v e  b e e n  pe r fo rmed ,  
one  w i t h o u t  n i c o t i n a m i d e  a n d  t h e  o t h e r  wi th .  I n h i b i t i o n  
of t h e  s te ro idogenes i s  is r e g a r d e d  as s ign i f i can t  if t h e  
yie ld  decreases  to  50% or  less of t i le  m e a n  con t ro l  va lues  
(in a t  l eas t  dup l i ca t e  expe r imen t s ) .  I n  t h e  e x p e r i m e n t s  
w i t h  exogenous  precursors ,  p regneno lone ,  p roges te rone ,  
or co r t i cos t e rone  was  a d d e d  in c o n c e n t r a t i o n s  of 0.1 to  
0 .01% of t h e  a d r e n a l  t issue.  

I n  t h e  in vivo e x p e r i m e n t s  a d r e n a l  ve in  c a n n u l a t i o n  of 
ma le  r a t s  was  used  ~2, b lood  be ing  col lec ted  in  per iods  
of 30 m i n  each ;  t h e  f i r s t  pe r iod  se rved  as  cont ro l ,  t h e  
fol lowing 3-4  per iods  for t h e  s t u d y  of t h e  i n t r a v e n o u s l y  
a d m i n i s t e r e d  subs t ances .  W h o l e  b lood  was  a n a l y s e d  for 
co r t i cos t e rone  a n d  18 -hyd roxyco r t i co s t e rone  b y  p a p e r  
c h r o m a t o g r a p h y  a n d  for  a ldos t e rone  b y  a doub le  i so tope  
d i lu t ion  d e r i v a t i v e  m e t h o d  ~3. 

The  Tab le  shows t h e  m e a n  c o n c e n t r a t i o n  of t h e  
d i f f e ren t  s u b s t a n c e s  necessa ry  to  decrease  t h e  f o r m a t i o n  
of va r i ous  cor t i cos te ro ids  to  2 5 - 5 0 %  of t h e  con t ro l  
values .  T h e  ef fec t ive  i n h i b i t i n g  c o n c e n t r a t i o n  of Su-4885 
is m a r k e d l y  less for  a ldos t e rone  t h a n  for  t h e  o t h e r  l 1- 
o x y g e n a t e d  s te ro ids ;  one  could  t h u s  p o s t u l a t e  t h a t  t he  
a ldos t e rone  i n h i b i t i o n  compr ises  a n  a d d i t i o n a l  b lock ing  
effect.  T h e  f igures  for b o t h  18- a n d  19 -hydroxy-co r t i co -  
s t e rone  do n o t  necessar i ly  sugges t  a b lock ing  effect  
o t h e r  t h a n  t h a t  on  1 l f l -hydroxy la t ion .  W h e n  p roges t e rone  
or  p r egneno lone  was  used  as exogenous  p r ecu r so r  (wi th  
or  w i t h o u t  n i co t inamide ) ,  Su-4885 b locked  v e r y  ef fec t ive ly  
t h e  f o r m a t i o n  of a ldos te rone ,  18 -hydroxycor t i eos t e rone ,  
a n d  19 -hyd roxyco r t i co s t e rone  in  a c o n c e n t r a t i o n  of 
100 /~g, whe rea s  no  s ign i f i can t  in f luence  was  o b s e r v e d  
even  w i t h  200 /zg on  t h e  b io syn thes i s  of t h e  o t h e r  11- 

9 A. WETrSTEIN, Exper. 17, 329 (1961). 
10 A short account of some of these results was given in the course of 

a discussion (on the paper by J. J. CHART) at the International 
Congress on Hormonal Steroids, Milan, 14-19th May (1962). 

ix Similar conditions have been used earlier by F. W. KA~NX, 
R. NEItER, and A. ~¢VETTSTEIN, Exper. 11, 446 (1955), and have 
now been modified according to present needs. 

la This cannulation was done by Dr. DESAULLES of our Biological 
Department. 

x~ R. NEthER, in press. This method represents a modification of that 
of B. I{LI~IAI~ and R. E. PETE~SOrG J. biol. Chem. Z33, 1639 (1960), 
using T-aldosterone and 4-C14-aeetic anhydride. 

Mean concentration of Su-substances (in ~xg/34 ml incubation mixture) effecting an inhibition of adrenal steroidogenesis down to 25-50% of 
control values 

Aldosterone 18-Hydroxy- 19-Hydroxy- Cortisol + Corttcosterone q- Doe  and 
cortieosterone corticosterone cortisone 11-dehydrocor ticosterone t 1-de~oxycortisol 

Su 488~ • 80 200 150 200 300 ] accumulation 
(Metopirone®) b 10O 200 150 300 200 ] 

Su8000 • 80 600 >5000 80 ~ ] no accumulation 
b 200 > 400 >400 80 J observed 

Su9055 • 20 >200 >500 200 N ] no accumulation 
b 80 >200 >1000 100 J observed 

SU 10'603 a 100 200 >200 20 2I ] no accumulation 
b >300 >800 >300 20 ] observed 

without nicotinamide in the medium; ~ with n i¢gtirlanfide in the medimn; ~ increase (1,5-3 fold) instead of inhibition 
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o x y g e n a t e d  s te ro ids  (cortisol,  cor t i sone,  cor t i cos te rone ,  
11-dehydrocor t i cos te rone) .  T h o u g h  t h e  effect ive  l l f l -  
h y d r o x y l a t i o n  i n h i b i t i n g  c o n c e n t r a t i o n  of Su-4885 could  
d e p e n d  on  t h e  s u b s t r a t e ,  ou r  o b s e r v a t i o n s  r ega rd ing  t he  
b lockage  of t he  1 9 - h y d r o x y l a t i o n  are  s u p p o r t e d  b y  t he  
f ind ings  of GRANT x4 a n d  GRIFFITHS x~, A more  d i rec t  
a p p r o a c h  was s tud ied  us ing  4-C~a-corticosterone as pre-  
cursor .  A r e l a t ive ly  smal l  b u t  s ign i f i can t  t r a n s f o r m a t i o n  
of co r t i cos t e rone  in to  19 - hyd r oxyco r t i co s t e r one  a n d  
a ldos t e rone  was  s h o w n  to  occur  in  t he  con t r o l  exper i -  
m e n t s .  B o t h  t r a n s f o r m a t i o n s  were s t rong ly  i n h i b i t e d  b y  
50-100  #g  of Metop i rone .  

O u r  in vivo e x p e r i m e n t s  in  r a t s  seem to  con f i r m  t h a t  
Su-4885 h a s  s t rong  a d d i t i o n a l  i n h i b i t i n g  p rope r t i e s  
r e g a r d i n g  a ldos t e rone  f o r m a t i o n  a n d  18 -hydroxy la t i on .  
I n h i b i t i o n  was o b s e r v e d  w i t h  0.1-0.3 m g / k g  i .v.  for  
a ldos te rone ,  w h e r e a s  1.0 m g / k g  i .v.  was  needed  for  18- 
h y d r o x y - D O C  i n h i b i t i o n  a n d  even  3.0 m g / k g  i .v.  for  
co r t i cos t e rone  i nh ib i t i on .  

As  fa r  as t h e  b lockers  of 1 7 u - h y d r o x y t a t i o n  are  con-  
cerned,  t h e  T a b l e  shows t h a t  Su-10"603, Su-8000 a n d  
Su-9055 were found  to  b e  s t r o n g  i n h i b i t o r s  of cor t isol  a n d  
co r t i sone  f o r m a t i o n  in t h i s  o rde r  of dec reas ing  ac t iv i ty .  
On  t h e  o t h e r  h a n d ,  t h e y  h a v e  no  apprec i ab le  effect  o n  
l l f l -  or  1 9 - h y d r o x y l a t i o n  as j u d g e d  b y  t he  r e spec t ive  
s te ro idogeneses  f rom e n d o g e n o u s  precursors .  However ,  
t h e r e  was  a v e r y  s t r o n g  a d d i t i o n a l  i n h i b i t i o n  of aldo-  
s t e rone  fo rma t ion ,  in  p a r t i c u l a r  b y  Su-9055, n i c o t i n a m i d e  
h a v i n g  a m a r k e d  q u a n t i t a t i v e  inf luence.  T he  b io syn thes i s  
of 18 -hydroxycor t i cos t e rone ,  as one  of t he  possible  
a ldos t e rone  precursors ,  was  m u c h  tess i nh ib i t ed ,  if a t  all. 
S imi la r  resu l t s  were  o b t a i n e d  us ing  p r cgneno l one  or  
p roges t e rone  as exogenous  p recu r so r ;  us ing  4-C ~-  
co r t i cos t e rone  t h e  f o r m a t i o n  of a ldos t e rone  was i n h i b i t e d  
b y  40 l~g Su-9055 a n d  even  t h a t  of 19-hydroxycor t i co -  
s t e rone  b y  200/~g. 

I n  conclus ion,  these  s u b s t a n c e s  h a v e  b e e n  found  to  
possess  c h a r a c t e r i s t i c  s p e c t r a  of b lock ing  ac t iv i t i e s ;  in  
t e r m s  of dec reas ing  ac t i v i t y ,  t h e  fol lowing order  of 
i n h i b i t i o n s  is sugges ted  : 

Su-4885:  a ldos te rone ,  19 -hydroxy la t i on ,  l l f l - h y d r o x y l -  
a t ion ,  

Su-8000:  170t-hydroxylat ion,  a ldos te rone ,  18 -hydroxy l -  
a t ion ,  

Su-9055:  a ldos te rone ,  17~-hydroxy la t ion ,  19 -hydroxy l -  
a t ion ,  

Su-10 '603:  17e -hydroxy la t i on ,  a ldos te rone ,  18 -hydroxy l -  
a t i o n  ~% 

Zusammen[assung. Der  E in f luss  von  Su-4885 (Meto-  
piron®), Su-8000, Su-9055 u n d  Su-10 '603 auf  die 
Cor t i cos t e ro id -B iosyn these  w u r d e  in vitro u n d  tei ls  in  
vivo u n t e r s u c h t .  Ausse r  den  b e k a n n t e n  H e m m e f f e k t e n  au f  
die l l f l -  u n d  1 7 ~ - H y d r o x y l i e r u n g  w u r d e n  d a v o n  u n a b -  
hfingig a u c h  solche a u f  die B i l d u n g  y o n  Aldos te ron ,  
1 8 - H y d r o x y -  u n d  1 9 - H y d r o x y c o r t i c o s t e r o n  b e o b a c h t e t .  

F. W.  KAHNT a n d  R.  NEHER 

Forschungslaboratorien der C I BA Aktiengesellscha[t, 
Pharmazeutische Abteilung, Basel (Switzerland), August  
10, 1962. 

~4 j .  K. GRANT, in discussion on the paper by J. J. CHART at the Inter- 
national Congress on Hormonal Steroids, Milan, May 14-19th (1962). 

lS K. GRIFFITItS (1960), quoted by J. K. GRANT in Brit. Med. Bull. 18, 
~0~ (196~). 
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R6pression par l'oxyg6ne de la biosynth~se de 
la thiosulfate-r6ductase de Proteus  v u l g a r i s  

TARR 1 a observ6  en  1933 que  les suspens ions  cellu- 
la i res  de Proteus wdgaris p r o d u i s e n t  de l ' hyd r og~ne  sul- 
fur6 en  pr6sence  de th iosu l fa te .  MITSUHASm e t  MATSUO 2, 3 
o n t  m o n t r 6  que  les e x t r a i t s  du  m~me o rgan i sme  c a t a l y s e n t  
la  r~duc t i on  de $203= en  SOs= e t  H2S. T r a v a i l l a n t  avec  
les bac t6 r ies  su l fa to- r6duct r ices ,  ISmMOTO, KOYAMA e t  
NAGAI 4 on t  a b o u t i  5  ̀ des conclus ions  iden t iques .  Les  
r eche rches  de ees de rn ie r s  a u t e u r s  ~ t ab l i s sen t  que  les 
e x t r a i t s  de Desul/ovibrio desul/uricans acqu i~ ren t  la  
Iacu l t6  de c o n s o m m e r  l ' hyd r og6ne  en  pr6sence  de t h io -  
su l f a t e  l o r s q u ' o n  leur  a jou te  u n  i n d i c a t e u r  c h i m i q u e  
d ' o x y d o r 6 d u c t i o n .  Nous  v e r r o n s  q u ' u n e  m 6 t h o d e  bas6e 
sur  i ' emp lo i  d u  benzy l -v io log~ne  p e r m e t  de  m e s u r e r  
l ' a c t i v i t 6  t h i o s u l f a t e - r 6 d u c t a s e  des  e x t r a i t s  b r u t s  de 
P. vulgaris. A l ' a ide  de  la  t e c h n i q u e  a ins i  mise  au po in t ,  
n o u s  a v o n s  6 tudi6  l ' i n f luence  de l ' oxyg~ne  su r  la  b io-  
syn th~se  de l ' e n z y m e  p a r  les cu l tu re s  s u r  mi l ieu  com- 
plexe.  

N o u s  a v o n s  employ6  la  souche  41 qu i  nous  a 6t6 
p rocur6e  p a r  M. R o v x .  L a  souche  es t  conserv6e  p a r  
r e p i q u a g e  su r  g61ose n u t r i t i v e .  On  nt i l i se  p o u r  les cu l tu re s  
u n  mi l ieu  l iqu ide  complexe  d o n t  la com pos i t i on  es t  la 
s u i v a n t e :  Na~HPO~. 12 H,O,  3.575 g; KH~PO~, 0.98 g; 
MgSO~, 0.03 g ;  NH~C1, 0.5 g; F e S O ,  e t  CaC1 v t r aces ;  
e x t r a i t  de  l evure  Difco, 0.25 g;  b a c t o - p e p t o n e  Difco, 

0.25 g; eau, 1000 ml ;  p H  7. Le  glucose (2 g/1000 ml)  
st~rilis6 5  ̀p a r t  est  a jou t6  au  m o m e n t  de l ' e n s e m e n c e m e n t .  
La  so lu t ion  de Na,S202.  5 H , O  (1 g/1000 ml) es t  st6ri-  
l i s le  p a r  f i l t ra t ion .  Les  cu l tu re s  a6robies  son t  r6alis6es 
dans  des fioles 5  ̀ t ox ine  agit6es.  Les cu l tu res  ana~rob ies  
son t  plaedes d a n s  des ba l lons  sous vide.  On r~col te  les 
bac t~r ies  p a r  c e n t r i f u g a t i o n  apr~s  16 h d ' i n c u b a t i o n  5. 32 °. 
On a j o u t e  du  c h l o r a m p h 6 n i c o l  (25 t~g/ml) aux  cu l tu re s  
a~robies  p o u r  6v i te r  qu 'e l les  ne s y n t h 6 t i s e n t  la th io -  
su l f a t e - r~duc tase  p e n d a n t  la  cen t r i fuga t ion .  A la concen-  
t r a t i o n  employ6e,  cet  a n t i b i o t i q u e  n ' exe rce  a u c u n e  
ac t ion  inh ib i t r i ce  5  ̀ l ' dgard  de l ' enzyme.  Les  e x t r a i t s  
s o n t  p r6par6s  p a r  t r a i t e m e n t  sonique  (10 rain) des  sus-  
pens ions  bac t6 r i ennes  dans  u n  appa re i l  R a y t h e o n .  I ls  
s o n t  s6par6s des d6bris  cel lulaires  p a r  c e n t r i f u g a t i o n  
(15000 t o u r s / r a i n ;  20 min) .  L e u r  t e n e u r  en  azure  pro-  
t6 ique  es t  6valu6e p a r  m i c r o - K j e l d a h l .  L a  p r 6 p a r a t i o n  
d ' h y d r o g 6 n a s e  e s t  o b t e n u e  p a r  t r a i t e m e n t  son ique  d ' u n e  
suspens ion  de  Desul/ovibrio desul/uricans. T o u t e s  les 
exper iences  son t  r6alis6es ~ 37 ° en  t a m p o n s  p h o s p h a t e s  
p H  7. Les  -QH, r e p r 6 s e n t e n t  les v i t esses  de  consom-  
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