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W i r  n e h m e n  an, dass  das  d u r c h  Cobrag i f t  geb i lde te  
A n a p h y l a t o x i n  das  gleiche is t  wie das  d u r c h  D e x t r a n  u. a. 
A k t i v a t o r e n  freigelegte.  Diese A n n a h m e  g r t i n d e t  s ich au f  
fo lgende B e f u n d e :  Beide  A n a p h y l a t o x i n e  zeigen a m  iso- 
l ie r ten  M e e r s c h w e i c h e n d a r m  den  gle ichen W i r k u n g s a b -  
lauf,  T a c h y p h y l a x i e  m i t  E r h o l u n g  7 u n d  gek reuz t e  T a c h y -  
phyIaxie .  R inder - ,  Pferde-  u n d  M e n s c h e n p l a s m a ,  die m i t  
D e x t r a n  u .a .  ke in  A n a p h y l a t o x i n  b i lden,  t u n  dies a u c h  
n i c h t  m i t  Cobragif t .  E i n e  A u s n a h m e  b i l d e t  Schweine-  
p la sma .  Es  g e w i n n t  n a c h  I n k u b a t i o n  m i t  Cobravo t lg i f t  
ode r  d e m  gere in ig ten  C o b r a f e r m e n t  e ine  s t a r k e  Ana -  
p h y l a t o x i n a k t i v i t ~ t ,  die die g le ichen E i g e n s c h a f t e n  wie 
R a t t e n - A n a p h y l a t o x i n  zeigt.  O f f e n b a r  en th / i l t  Schweine-  
p l a s m a  S u b s t r a t  fiir A n a p h y l a t o x i n ,  a b e t  ke in  vollst~.n- 
diges a n a p h y l a t o x i n b i l d e n d e s  Sys tem.  

A k z e p t i e r t  m a n  die n o c h  n i c h t  bewiesene,  a b e r  wahr -  
sche in l iche  V e r m u t u n g ,  dass  die v e r s c h i e d e n e n  M e t h o d e n  
de r  A n a p h y l a t o x i n b i l d u n g  z u m  gle ichen  P r o d u k t  ff ihren,  
so wfirde dies b e d e u t e n ,  dass  a u c h  die k lass ische  Hers t e l -  
lung  y o n  A n a p h y l a t o x i n  d u r c h  K o n t a k t s u b s t a n z e n  ein 
f e r m e n t a t i v e r  Spa l tp rozess  ist,  de r  d u r c h  die a n g e w a n d t e n  
S u b s t a n z e n  a k t i v i e r t  wird 8. 

7 K. D. FRIEDBERG, G. ENGELHARDT und F. MEINEKE, Int. Arch. 
Allergy 22, 166 (1963). 

Summary. Cobra  v e n o m  con ta in s  a n  a n a p h y l a t o x i n -  
f o rming  pr inciple .  T h i s  c o m p o n e n t  ha s  b e e n  pur i f i ed  b y  
gel f i l t r a t i o n  a n d  ion e x c h a n g e  c h r o m a t o g r a p h y .  I t  h a s  
b e e n  o b t a i n e d  free f rom p ro t eo ly t i c  or  h e m o l y t i c  a c t i v i t y  
as well  as f rom phospho l ipa se  A. I t  seems to  be  a n  e n z y m e  
t h a t  sp l i t s  t he  a n a p h y l a t o x i n  f rom i ts  i n a c t i v e  p recursor .  

W. VOGT u n d  G. SCItMIDT 

Pharmahologische Abteilung der Medizinischen 
Forschungsanstalt der Max-Planck-Gesellschaft, 
G6ttingen (Deutschland), 16. Dezember 1963. 

8 Nachtrag (bei der Korrektur). Die Annahme, dass die Behandlung 
yon Rattenplasma mit dem Cobraferment zum gleichen Anaphyla- 
toxin ffihrt wie nach Sephadex-Aktivierung, wurde inzwischen dutch 
folgende Befunde welter bestfitigt: 1. Im Plasma yon Ratten, die 
140 min und 15 rain vor der Blutentnahme das Cobraferment i.v. 
erhielten, konnte mit Sephadex kein Anaphytatoxin gebitdet werden ; 
2. Wird Rattenplasma erst mit Sephadex und dann mit Cobra- 
ferment inkubiert, so entsteht nicht mehr Anaphylatoxin-Aktivit/it 
als nach Behandlung mit Cobraferment allein. Danach wird bci 
beiden anaphylatoxinbildenden Prozessen das gleiche Substrat ver- 
braucht. 

An E p o x i d a t i o n  by  Corynebacterium simplex 
A n  earl ier  c o m m u n i c a t i o n  f rom our  l abora to r i e s  ~ re- 

p o r t e d  t h e  microbio logica l  d e h y d r o g e n a t i o n  of 16-fl- 
m e t h y l - d i h y d r o c o r t i s o n e  in t he  pos i t ions  1 a n d  4 b y  means  
of f e r m e n t a t i o n  w i t h  Corynebacterium simplex. I n  con-  
t i n u a t i o n  of t h i s  work  f u r t h e r  s tud ies  were u n d e r t a k e n  
c o n c e r n i n g  t h e  d e h y d r o g e n a t i o n  capac i t i e s  of th i s  bac-  
t e r i u m  s t r a i n  in  r e l a t i on  to  o t h e r  16f l -methyl  s t e ro id  com- 
pounds ,  

I n  th i s  p a p e r  we wish  to  r e p o r t  t he  conve r s ion  of 16fl- 
m e t h y l -  5a-A 9(11) - p r e g n e n e -  17~, 21 -d io l -  3, 2 0 - d i o n e -  21- 
a ce t a t e  (I) in to  16~ - m e t hy l - A ] ,4 - p r egnad i ene - 9a ,  l l ~ -  
epoxy-17~,  21-diol-3, 20-dione ([I)  b y  a s t r a i n  of Coryne- 
bacterium simplex (ATCC 6946). 
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Microbio logica l  epox i da t i ons  of doub le  b o n d s  h a v e  b e e n  
o b t a i n e d  p rev ious ly  2. Th i s  r eac t i on  occur red  on ly  w h e n  
u n s a t u r a t e d  s te ro ids  were i n c u b a t e d  w i t h  m i c r oo r gan i sms  
capab l e  of h y d r o x y l a t i n g  t h e  c o r r e s p o n d i n g  s a t u r a t e d  
posi t ion ,  F o r  i n s t a n c e  Curvularia tunata or  Cunning- 
hamella blakesleana will c o n v e r t  A 4 , 9 ( l l ) - p r e g n a d i e n e -  
17a, 21-diol-3 ,20-dione in to  t he  c o r r e s p o n d i n g  9fl, 11/3 
epoxide .  T h e  s ame  two  moulds ,  t o g e t h e r  w i t h  Helico- 
stylum piri]orme, Mucor griseocyanus or ~f ucor parasiticus 
were able  to  t r a n s f o r m  A4,14-pregnad iene-17a ,  21-diol- 
3, 20-dione in to  t h e  co r r e spond ing  14~, 15~ epoxide .  

U p  to  d a t e  Corynebacterium simplex h a s  been  k n o w n  
on ly  for i ts  d e h y d r o g e n a t i o n  capac i ty .  T h e  e p o x i d a t i o n  of 
c o m p o u n d  I in  t h e  pos i t ion  9¢¢, 11~ r ep resen t s  a new t y p e  
of mic rob ia l  conve r s ion  b y  t h i s  mic roorgan i sm.  T h i s  bac -  
t e r i u m  could  the re fo re  be  cons ide red  as a p o t e n t i a l  l l ~ -  
h y d r o x y l a t o r .  I t  is n o t e w o r t h y  t h a t  the  e p o x i d a t i o n  is ac- 
c o m p a n i e d  b y  a d i e n i z a t i o n  in t h e  pos i t ions  1 a n d  4 of 
r ing  A. Bes ides  c o m p o u n d  I I  some  f e r m e n t a t i o n s  y ie lded  
a n  a d d i t i o n a l  s t e ro id  c o m p o u n d  w h i c h  a p p e a r e d  m o s t  
p r o b a b l y  to be  16fl-methyl-A4-pregnene-9~,ll~-epoxy- 
17~, 21-diol-3, 20-dione.  I t s  s ignif icance e i t h e r  as a n  in te r -  
m e d i a t e  of t h e  d i en i za t i on  or  as a b y - p r o d u c t  is r a t h e r  
u n c e r t a i n .  

The  f e r m e n t a t i o n  was  car r ied  ou t  as follows: one s l a n t  
c u l t u r e  of Corynebacterium simplex was used  to  i nocu l a t e  
a 500 m l  E r l e n m e y e r  f lask c o n t a i n i n g  :tOO ml  of a l iqu id  
m e d i u m  of t he  fol lowing compos i t i on :  p e p t o n e  0 .6%, 
case in  0 .4%, y e a s t  a u t o l y s a t e  0 .3%, m e a t  e x t r a c t  0 .15%,  
glucose 0 .1%.  Af te r  b e i n g  i n c u b a t e d  on  a r o t a r y  s h a k e r  a t  
200 r p m  a n d  a t  a t e m p e r a t u r e  of 27°C for  18 h, t h e  con-  
t e n t s  of t h e  f lask  se rved  as i nocu lum for  4 1 of t he  same  
m e d i u m  in a glass j a r .  Th i s  b r o t h  was  i n c u b a t e d  a t  28°C 
for  14 h u n d e r  c o n s t a n t  a g i t a t i o n  a t  500 r p m  a n d  a e r a t i o n  
a t  a r a t e  of 1 v / v  pe r  rain.  S u b s e q u e n t l y  1.5 g of 16fl- 
m e t h y l -  5a -A9 (11) -p regnene  -17a, 21 -d io l -  3, 20 -d ione -  21- 
a c e t a t e  d isso lved  in 40 m l  of m e t h a n o l  was  a d d e d  to  t h e  
b r o t h .  T h e  f e r m e n t a t i o n  was c o n t i n u e d  for  a n o t h e r  15 h 

1 D. KLUEPFEL and C. CORONELLI, Exper. 18, 441 (1962). A printing 
mistake occurred in this communication : the name of compound I 
should read 16fl-methyl-Sct-dihydrocortisone instead of 16fl- 
methyl-5~-dehydrocortisone. 
B. M. BLOOM and G. M. SnULL, J. Amer. chem. Soc. 77, 5767 
0955). 
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a n d  t h e n  t he  whole  cu l tu re  b r o t h  was  e x h a u s t i v e l y  ex- 
t r a c t e d  w i t h  ch loroform.  T he  ex t r ac t ,  a f t e r  h a v i n g  been  
c o n c e n t r a t e d  to  a sma l l  v o l u m e  u n d e r  r educed  pressure ,  
was  poured  i n to  p e t r o l e u m  e t h e r  in o rde r  to  p r ec ip i t a t e  
the  s te ro id  c o m p o u n d .  T he  c rude  m a t e r i a l  was  pur i f ied  b y  
c o l u m n  c h r o m a t o g r a p h y  on  florisil  a n d  rec rys ta l l i zed  
f rom e t h y l  ace ta te .  The  p r o d u c t  h a d  t he  fol lowing cha rac -  
t e r i s t i cs :  m.p .  196-198°C;  ~x]D + 67.40 (dioxane) ,  Anal .  
calcd, for  C22H2805: C, 70.95; H,  7.58; O, 21.48. F o u n d :  
C, 70.70; H, 7.66; O, 21.25; 1MeOH 238 m/z, l g e = 4 . 1 5 ;  "max 
I R  s p e c t r u m  (ch loroform) :  3600 a n d  3450 cm -~ (v OH),  
1702 cm -1 (v C20 = O), 1660 cm -1 (v C a = O), 1620 a n d  1610 
(sh) cm -1) (v C =  C of AI_,  group) ,  997 c m  -1 (considered 
cha rac t e r i s t i c  for  9e, 11~-epoxy conf igura t ion) ,  885 cm -x 
(CH o u t  of p l a n e  d e f o r m a t i o n  of A~_, group) .  Fo r  f u r t h e r  
i den t i f i c a t i on  t h i s  c o m p o u n d  was a c e t y l u t e d  in  t h e  posi- 
t i on  21 w i t h  acet ic  a n h y d r i d e  in pyr id ine ,  t h u s  h a v i n g  t he  
fol lowing cha rac t e r i s t i c s :  m.p .  198-200°C;  [e]n  + 81° 
(d ioxane) ;  Anal .  calcd,  for  C24t-I300~: C, 69.54; H,  7.29; 
O, 23.16. F o u n d :  C, 69.84; H, 7.52; O, 23.41; -max~MeOH 238 
miz, l g s = 4 . 2 .  Th i s  p r o d u c t  was  iden t i ca l  w i t h  a syn-  
t h e t i c  s a m p l e  of 16f l -methyl-z l l ,  4 -pregnad iene-9a ,  l l e -  
epoxy-17a ,  2 1 - d i o l - 3 , 2 0 - d i o n e - 2 1 - a c e t a t e  o b t a i n e d  b y  
t r e a t m e n t  of 16fl -methyl-A 1, 4, 9(11)-pregnat r iene-17~,  21- 
diol-3, 20-d ione-21-ace ta te  w i t h  pe rbenzo ic  acid s. 

T h e  sma l l  q u a n t i t i e s  of a b y - p r o d u c t  occas ional ly  ap-  
pea r ing  in some f e r m e n t a t i o n s  were r evea led  b y  t h i n  l aye r  
c h r o m a t o g r a p h y  on  silica gel. I n  o rde r  to  isola te  th i s  un-  
k n o w n  p roduc t ,  t h e  c rude  m a t e r i a l  was  a c e t y l a t e d  in t he  
pos i t ion  21 a n d  s u b j e c t e d  to  c o l u m n  c h r o m a t o g r a p h y  on  
florisil us ing  c h l o r o f o r m - 2 %  m e t h a n o l  as e luent .  T he  f i rs t  
f r ac t ions  y ie lded  a s u b s t a n c e  wh ich  was recrys ta l l i zed  
f rom e thy l  a c e t a t e :  m.p.  195-197°C;  [x]D + 87-9° (diox- 
ane) ,  Anal .  calcd,  for C~,H~O~: C, 69.20; H,  7.74; O, 
23.05. F o u n d :  C, 68.50; H, 7.44; O, 23.65; ~MeOn 238 m~z, --tllax 
lg e = 4.1 ; I R - s p e c t r u m  (chloroform) : 3480 c m  -x (v OH),  

1748 cm -x (v C = O  ace ta te ) ,  1733 cm -1 (v C20=O) ,  1670 
cm -1 (v C a = O  ) , 1620 cm -1 (v Ca=C~),  998 cm -x (9~,11~ 
epoxy  conf igu ra t ion ) .  T h e  I R - s p e c t r u m  revea l ed  t h e  
p resence  of t h e  b a n d  a t  998 c m  -x a n d  t he  absence  of t h e  
one  a t  885 c m - L  T h e  c o m p o u n d  was d i f f e ren t  f rom a syn-  
t h e t i c  s ample  of 1 6 f l - m e t h y l - A l - p r e g n e n e - 9 ~ , l l e - e p o x y -  
17~, 21-diol-3, 20-d ione-21-ace ta te .  F r o m  all  these  d a t a  we 
a t t r i b u t e d  t he  d o u b l e  b o n d  to  t h e  pos i t i on  4 a n d  conc lude  
t h a t  th i s  b y - p r o d u c t  is 16f l -methy l -A4-pregnene-9e ,  l i e -  
epoxy-  17~-21-diol-3, 20-dione. 

Zusammen/assung. W ~ h r e n d  unse r e r  U n t e r s u c h u n g e n  
fiber die mikrob io log i sche  D e h y d r i e r u n g  v e r s c h i e d e n e r  
16f i -Methyls teroide  d u r c h  B a k t e r i e n k u l t u r e n  y o n  Coryne- 
bacterium simplex, wurde  eine neue  A r t  y o n  U m w a n d l u n g  
b e o b a c h t e t .  V o n  1 6 f l - M e t h y l - A 9 ( l l ) - p r e g n e n - 1 7 = , 2 1 -  
d io l -3 ,20-d ion-21-ace ta t  ausgehend ,  ge lang  es aus  den  
K u l t u r f i l t r a t e n  16fl - M e t h y l  - A 1, 4 - p r e g n a d i e n  - 9:q 11~ - 
epoxy-17e ,  21-diol-3, 20-dion zu isolieren. I n  e in igen  F~I-  
len w u r d e  a u c h  d a s  A 4 - D e r i v a t  d ieser  V e r b i n d u n g  als 
N e b e n p r o d u k t  e r h a l t e n  4. 
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LUCCI for the interpretation of IR- and UV-spectra and to Dr. 
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A C a l c i f y i n g  T o p i c a l  R e a c t i o n  to  M a s t  Ce l l  
D e p l e t o r s  i n  the  Ra t  1 

S u b c u t a n e o u s  in j ec t ion  of c e r t a i n  m i n e r a l  sa l t s  (e.g. lead, 
c a d m i u m  salts)  to  t he  r a t  r e su l t s  in  m as s i ve  local  calcifi- 
c a t ion  of d e r m a l  col lagen f ibres  2. Recen t ly ,  s eve ra l  com- 
p o u n d s  l i s ted  in t he  T a b l e  were found  to  el ici t  a d i f fe ren t  
t y p e  of local  ca lc i f ica t ion  w i t h  p r e d o m i n a n t  i n v o l v e m e n t  
of s t r i a t e d  muscle  f ibres a t  t h e i r  s u b c u t a n e o u s  in j ec t ion  
si te  a (Figure  1). These  ca lc i fy ing  c o m p o u n d s  sha re  t h e  
a d d i t i o n a l  p rope r t i e s  of be ing  c o m p l e x  organ ic  bases,  
m a s t  cell dep le to r s  4 a n d  a n t i h e p a r i n s  as well  5. T h e  muscu-  
la r  ca lc i f ica t ion  is l a rge ly  d o s e - d e p e n d e n t  a n d  i ts  i n t e n s i t y  
i n d e p e n d e n t  of a n  occas ional  c u t a n e o u s  necrosis .  All o t h e r  
t e s t e d  m a s t  cell  dep le to r s  (e.g. d e x t r a n ,  h i s t a m i n e ,  sero- 
tonin ,  a l b u m e n ,  a rg in ine)  p r o d u c e d  no  such  ca lc i fy ing 
r eac t ion  e v e n  t h o u g h  some of t h e m  be  complex  bases .  

F o r  h i s togene t i c  s tudy ,  female  S p r a g u e - D a w l e y  r a t s  
(90-100 g b o d y  weight) ,  k e p t  on  ' P u r i n a  L a b o r a t o r y  
Chow'  a n d  t a p  wate r ,  were s u b c u t a n e o u s l y  i n j ec t ed  in t he  
b a c k  w i th  a single dose of p o l y m y x i n  B su l fa te  (1.5 m g  in 
0.2 m l  of d is t i l led  wa te r )  a n d  ki l led in  pa i r s  w i t h  chloro-  
fo rm i n h a l a t i o n  a t  va r ious  i n t e rva l s  the rea f t e r .  Sk in  
spec imens  a t  i n j ec t ion  s i te  were care fu l ly  d issec ted  so as 
to  p r e v e n t  t r a u m a t i c  d i s r u p t i o n  of t he  m a s t  ceils, i m m e -  

d i a t e ly  f ixed in a lcohol - fo rmol  (4 p a r t s  of abso lu t e  a lcohol  
a n d  1 p a r t  of n e u t r a l  f o r m a l d e h y d e )  a n d  e m b e d d e d  in  
pa ra f f in ;  sec t ions  were  s t a i n e d  w i t h  a yon  K6ssa -Azure  A 
p rocedu re  for  t h e  c o m b i n e d  d e m o n s t r a t i o n  of ca lc ium 
p h o s p h a t e s  a n d  m e t a c h r o m a t i c  ma te r i a l .  

1 h a f t e r  i n j e c t i o n  w i t h  p o l y m y x i n ,  ca lc ium p h o s p h a t e s  
were d e m o n s t r a b l e  in  m o s t  m e s e n c h y m a l  cells ( p r o b a b l y  
' a c t i v a t e d '  f ib roblas t s ) ,  f i r s t  in  t h e i r  c y t o p l a s m  t h e n  in 
a n d  a r o u n d  t h e i r  nucle i  (Figure  2A). Af t e r  5 h,  l i be ra t ed  
h y p o d e r m a l  m a s t  cell g ranu les  b e g a n  to  calcify. Af te r  24h,  
c u t a n e o u s  musc le  (Figure  2B) a n d  s u b c u t a n e o u s  ne rves  
(Figure  2C) showed  h e a v y  depos i t i on  of ca lc ium.  T h e  
d e r m a l  c o n n e c t i v e  f ibres  were n o t  v i s ib ly  calcified. All six 
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