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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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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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(Table) ca lc i fy ing m a s t  cell dep le tors  p roduced  a n  iden t i ca l  
h is to logic  p ic ture .  

I n  r a t  skin,  two  d i s t i n c t  g roups  of s u b s t a n c e s  accord-  
ing ly  a p p e a r  to  el ici t  local a t t r a c t i o n  a n d  depos i t i on  of 
ca lc ium,  m i n e r a l  sa l t s  in  d e r m a l  c o n n e c t i v e  f ibres,  a n d  
m a s t  cell dep le to r s  m o s t l y  in  c u t a n e o u s  musc le  f ibres  a n d  
nerves .  I n  add i t ion ,  c e r t a i n  an t i s ep t i c s  k n o w n  t o  b e  
cl inical ly  neu ro tox i c  (e.g. s t i l bamid ine ,  p e n t a m i d i n e )  
t h r o u g h  a d i spu t ed  m e c h a n i s m  s a p p e a r  to  cause  local  
neu ra l  d a m a g e  a n d  calcif icat ion,  i n d i c a t i n g  a r a t h e r  selec- 
t ive  n e u r o t r o p i s m  of these  subs tances .  F ina l ly ,  t h i s  calci-  
fy ing  reac t ion  p rov ides  one  w i t h  a s imple  tool  for s t u d y i n g  
t he  p rev ious ly  sugges ted  ~ r e l a t i o n s h i p  of m a s t  cells w i t h  
c e r t a i n  types  of so-cal led d y s t r o p h i c  ca lc i f ica t ion.  F a c t o r s  
g o v e r n i n g  t he  a t t r a c t i o n  of ca lc ium a n d  i ts  p r e f e r en t i a l  
d i s t r i b u t i o n  a re  u n d e r  s tudy .  

Fig. 1. Calcification of dorsal (arrow) and cutaneous (double arrow) 
muscles, at the site of injection with polymyxin. 

Compound Source Range of 
calcifying 
dose a 

Polymyxin B sulfate Pfizer 1-2 
Protamine (Salmin sulfate) Connaught Laboratories 12-16 
Stilbamidine Delta Chemical Works 3-6 
Pentamidine Delta Chemical Works 1.5-3 
Compound 48/80 Burroughs, Wellcome & Co. 0.6-1 
Hexadimethrine bromide Abbott 1.5-3 
('Polybrene') 

L mg in 0,2 ml of distilled water in a 10O g rat. The dose range is the 
dose producing a limited to extensive calcification. 

Rdsumd. U n e  r~ac t ion  de ca lc i f ica t ion  es t  d~cr i te  chez  
le R a t  a lb inos  ~ l ' e n d r o i t  sous -cu t an4  d ' i n j e c t i o n  de  cer-  
t a i n s  d ~ g r a n u l a t e u r s  de m a s t o c y t e s  (ex:  48/80). L a  calci-  
f i ca t ion  in t~resse  s u r t o u t  te musc le  peauc ie r  e t  les ner f s  
sous-cutan~s .  L ' a c c e n t  es t  po r td  su r  le n e u r o t r o p i s m e  de  
ces s u b s t a n c e s  e t  sur  la  simplicit& de  la  r~ac t ion  p e r m e t -  
t a n t  u n e  6rude  ais4e des  r e l a t ions  e n t r e  m a s t o c y t e s  e t  
ca lc i f ica t ion  dire  d y s t r o p h i q u e .  
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Fig. 2. Histogenesis of the poIymyxin-induced calcification {yon 
Kdssa-Azure A). A, 1 h after injection with polymyxin, calcified 
mesenchymal cells (arrows) around two disrupted mast cells ( × 1000). 
B, 24 h after injection, uniformly calcified dermal muscle fibres, 
tangentially sectioned ( × 120). C, 24 h after injection, heavily cal- 

cified subcutaneous nerve (arrow) ( X 120). 
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