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ment,  chez ces compos4s,  des a tomes  de chlore pa r  des 
rad icaux  mdthy les  a u g m e n t e  l ' ac t iv i t4 ,  car la 2 '-(1-m4- 
thy lcyc lohexy l ) -  10-mdthyl-  9,1 O-dihydro- 3, 4 - ben zophd- 
narsazine (VI) e t  la  lO-mdthyl -9 ,10-dihydro-3 ,4-5 ,6-di -  
benzophdnarsaz ine  (V) sont  s t aphy los t a t i ques  ~ la  con- 
cen t ra t ion  de 1,25 ~/ml,  e t  la  2 ' - (1-mdthylcyc lohexyl )  
6 ,10-d imdthyl -9 ,10-d ihydro-3 ,4-benzophdnarsaz ine(VII )  
l 'est  h la  Concentra t ion  de 2,5 7/ml. 
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Par  contre ,  aucune  des 6 subs tances  6tudi4es n ' a  mon-  
tr6 d ' a c t i v i t 6  bac t6 r ios t a t ique  vis-k-vis  d'Escherichia coli 

la c o n c e n t r a t i o n  de 10 7]ml. 
En  r6sum6, dans  le groupe  de benzoph6narsaz ines  an- 

gulaires,  s t r u c t u r e l l e m e n t  apparen t6es  au 3,4-5,6-di- 
benzocarbazole ,  on t r o u v e  des compos6s poss6dant  une 
act ivi t6  bac t6 r ios t a t ique  61ev6e vis-A-vis du S taphylo-  
coque. On  est  ten t6  de penser  que,  dans  les deux  cas, les 
r6cepteurs  cel lulaires  a t t aqu6s  pou r r a i en t  8tre les m~mes. 

N.  P.  B u I I - H o i  e t  M. WELSCH 

Inst i tut  du Radium de l'Universitd de Paris et Insti tut  
de Bactdriologie de l' Universitd de Liege, le 14 ]anvier 1954. 

Summary  

I t  is shown t h a t  cer ta in  c o m p o u n d s  be longing  to the  
group of  angu la r  benzophenarsaz ines  d i sp lay  a high 
specific bac t e r io s t a t i c  a c t i v i t y  t owards  Micrococcus 
pyogenes var.  aureus. This  biological  p r o p e r t y  provides  a 
fu r the r  g round  of s imi l a r i ty  b e t w e e n  these  c o m p o u n d s  
and one of  the i r  s t r u c t u r a l  analogues ,  3,4-5,6-dibenzo- 
carbazole.  

A u r e o m y c i n  I n a c t i v a t i o n  b y  P a t h o g e n i c  

B a c t e r i a  

While  severa l  o rgan i sms  h a v e  been  r epo r t ed  to be 
res is tan t  to  a u r e o m y c i n  1, there  seems to  be no reference 

1 C.W. PRICE, ~V. A. RANDALL, and H. WELCtt, Ann. N. Y. Acad. 
Sei. 51, ~tl  (1948). - T. M. GOCKE and M. FINLAND, J. Lab. Clin, 
Med. 38, 719 (1951). - J. C. RANSMEIER, H. E. BROWN, and N. DAVIS, 
J. Lab. Clin. Med. 38, 620 (1951). 

in t he  l i t e ra tu re  r ega rd ing  i n a c t i v a t i o n  of a u r e o m y c i n  
by  bac te r i a  1. However ,  the  r eve r sa l  of a u r e o m y c i n  
inh ib i t ion  of Escherichia coli by  c o m p l e x  na tu r a l  ma te r i a l  
has  been shown recen t ly  z. D u r i n g  our  s tud ies  on the  
ef fec t  of an t ib io t ics  in the  g rowth  m e d i u m  on the  e labor-  
a t ion  of ce r ta in  enzymes  by  Vibrio cholerae, i t  was 
obse rved  t h a t  this  o rgan i sm grew well  on a m e d i u m  
con t a in ing  au reomyc in  in concen t r a t i ons  as h igh  as 
1:80,000.  I t  was,  therefore ,  cons idered  of  i n t e r e s t  to  
f ind  o u t  whe the r  au reomyc in  was be ing  i n a c t i v a t e d  b y  
ce r t a in  subs tances  p roduced  by  V. cholerae a n d  if so 
w h e t h e r  th is  p r o p e r t y  was present  in o the r  p a t h o g e n s  
also. The  preliminary- resul ts  ob ta ined  are  r epo r t ed  in 
t he  p resen t  c o m m u n i c a t i o n .  

The  p rocedure  a d o p t e d  for s t udy ing  the  i n a c t i v a t i o n  
of  a u r e o m y c i n  by  V. choterae and o the r  o rgan isms  was  
s imi la r  to  GOTS' m e t h o d  a for  de tec t ion  of penici l l inase.  
0.5 ml  of 24 h old b ro th  cu l tu re  of Staph. aureus (Oxford) 
a n d  t h e  des i red  a m o u n t  of  a u r e o m y c i n  hydroch lo r ide  
so lu t ion  (1 mg/ml )  were  added  to  100 ml  of me l t ed  
p a p a i n - m e a t  agar  (pH 7) a t  a p p r o x i m a t e l y  45°C, 
m i x e d  t h o r o u g h l y  and  d ispensed  in 12-15 ml  lots  in to  
s ter i le  pe t r i  dishes. 24 h o ld  cu l tures  of  o rgan isms  under  
t e s t  were  t h e n  s t r eaked  in t he  midd le  of t he  Staph. 
aureus-aureomycin-agar pla te  and  i n c u b a t e d  a t  37°C. 
The  g r o w t h  of  Staph. aureus in t he  v i c i n i t y  of the  s t r eak  
was n o t e d  a f t e r  1, 2, and  3 days  of  incuba t ion .  

F r o m  the  resul ts  p re sen ted  in t he  Table ,  i t  would  appea r  
t h a t  t h e  o rgan i sms  i n a c t i v a t e d  a u r e o m y c i n  to  d i f fe ren t  
levels,  as shown  by  the  r a p i d i t y  and  e x t e n t  of  appea rance  
of g rowth  of staph,  aureus a round  the  s t r eaked  organism.  
U n d e r  i den t i ca l  condi t ions ,  the  con t ro l  p la tes  d id  no t  
show a n y  g r o w t h  of Staph. aureus. In  the  case of  B.  
subtilis, Proteus X / g H  and  Ps. aeruginosa, i t  was also 
obse rved  t h a t  t he  g rowth  of Staph. aureus was inh ib i t ed  
in t he  i m m e d i a t e  v i c i n i t y  of the  s t reak ,  due  obv ious ly  
to the  p r o d u c t i o n  of  subs tances  i n h i b i t o r y  to t he  seeded 
organism,  

I t  wou ld  also a p p e a r  t h a t  t he  G r a m  nega t i ve  or- 
gan i sms  i n a c t i v a t e d  the  an t ib io t i c  to  a g rea t e r  degree  
than  the  G r a m  pos i t ive  ones, Of t he  o rgan isms  tes ted ,  
the  m a x i m u m  i n a c t i v a t i o n  was b r o u g h t  abou t  by  Ps. 
aeruginosa and  Proteus X I g H ,  which  inc iden ta l ly  have  
been r e p o r t e d  to be qu i te  r e s i s t an t  to  a u r e o m y c i n  4. The  
i n a c t i v a t i o n  of a u r e o m y c i n  r epo r t ed  herein  m a y  be due  
e i ther  to t he  b r e a k d o w n  of au r eomyc in  or  to  the  e labora-  
t ion of subs tances  capab le  of b locking  the  i nh ib i t o ry  
ac t ion  of th is  an t ib io t ic .  The  l a t t e r  poss ib i l i ty  would  be 
in c o n f o r m i t y  w i t h  t he  r ecen t  f indings of FOSTER and  
PITTILLO tf, who  h a v e  shown tile reversa l  of a u r e o m y c i n  
inh ib i t ion  by  a n u m b e r  of v i t amins ,  amino  acids and 
re la ted  compounds .  

F u r t h e r  w o r k  on the  na tu re  of a u r e o m y c i n  i n a c t i v a -  
t ion is in progress.  

S. N. IYER, A. T. DUDANI, and 
D. L. SHRIVAGTAVA. 

Central Drug Research Institute, Lucknow, India,  
January  28, 1954. 
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Table.--Inactivation of Aureomycin by Pathogenic Bacteria 

Test organism 

/ 

Growth of Staph. aureus with aureomycin concentration 

1 : 80,000 1 : 120,000 1 : 160,000 

Days Days 
I 
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- + + + +  
- + + + +  
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- -  + 

- + + + +  

- + +  

- -  + +  

- + +  
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w 

Control 
Escherichia coll. 
Proteus X-19H** 
Pseudomonas aeruginosa** 
Salmonella lTphosa 
Salmonella typhosa - H  901.  
Salmonella paratyphi A . . 
Salmonella paratyphi B . . 
Shigella dysenteriae Shiga . 
Shigella paradysenteriae 

Flexner  
Shigella sonnei 
Vibrio cholerae O g a w a . . .  
Vibrlo cholerae Inaba  
Wate r  vibrio Wate r  Tank  . 
Bacillus subtilis** . . . .  
Streptococcus faecalis . . . 
Streptococcus haemolyticus . 

2 3 

- *  + +  
- + + + +  
- + + + +  
- *  + +  
- *  + 
± + +  
- + 

± ] + + +  
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+ + +  
+ + +  
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2 

+ 
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+ +  
+ +  
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+ 

+ +  
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+ 

* Insignificant growth of test organism. ** The growth of the streaked test organism was sorrounded by 
a zone of inhibition, followed by growth of Staph. a u r e u s .  

Z u s a m m e n / a s s u n g  

V o n  16 p a t h o g e n e n  B a k t e r i e n ,  die a u f  I n a k t i v i e r u n g  
des  A u r e o m y z i n s  n a c h  e i n e m  V o r g a n g  ~hn l i ch  v o n  
GoTs '  M e t h o d e  des  P e n i c i l l i n a s e - N a c h w e i s e s  g e t e s t e t  
w u r d e n ,  w a r e n  15 i n a k t i v i e r e n d .  

t3ber die Biosynthese des /3-Carotins bei Mucor 
hiemalis. Die Beteiligung der Essigsiiure am Auf- 
bau des Carotinmolekiils,  untersucht mit Hilfe 

C~4-markierter Essigsiiure 

Kfi rz l i ch  h a b e n  w i r  d a r i i b e r  b e r i c h t e t  1, dass  r a i l  
C 1 4 - m a r k i e r t e m  A z e t a t  die B e t e i l i g u n g  d e r  Es s ig s~ure  
a n  de r  B i o s y n t h e s e  des  C a r o t i n s  bei  M u c o r  h iemal i s  u n d  
P h y c o m y c e s  b lakes leeanus  s i che r ge s t e l l t  w e r d e n  k o n n t e .  
Die  q u a n t i t a t i v e n  B e s t i m m u n g e n  m i t  m e t h y l -  u n d  
c a r b o x y l - m a r k i e r t e m  A z e t a t  h a b e n  e rgeben ,  da s s  die 
M e t h y l -  u n d  die C a r b o x y l g r u p p e  zu g le i chen  Te i l en  a m  
A u f b a u  des  f l -Caro t ins  t e i l n e h m e n  ~. D e r  p r o z e n t u a l e  
A n t e i l  de r  K o h l e n s t o f f a t o m e  d e r  Ess igs i iure  a m  g e s a m -  
t e n  K o h l e n s t o f f b e s t a n d  des  f l -Caro t ins  i s t  derse lbe ,  
w e n n  die M i k r o o r g a n i s m e n  au f  e i n e r  N ~ h r l 6 s u n g  k u l t i -  
v i e r t  we rden ,  die als K o h l e n s t o f f q u e l l e  N a - a z e t a t  u n d  
N H a - l a k t a t  (das zug le ich  S t i cks to f fque l l e  ist) enthfi.lt, 
ode r  e ine r  so lchen ,  be i  d e r  da s  A z e t a t  die e inz ige  K o h l e n -  
s to f fque l l e  d a r s t e l l t  [S t i cks to f fque l l e  i s t  (NH4)~SO4]L 

Die  n~,chs ten  S c h r i t t e  u n s e r e r  U n t e r s u c h u n g e n  ge l t en  
de r  B e s t i m m u n g  de r  P o s i t i o n e n  i m  C a r o t i nm o l ek i i l ,  in  
welche  die  M e t h y l -  bzw.  die  C a r b o x y l g r u p p e n  d e r  

1 E. C, GROB, G. G. PORETTI, A. vote MURALT und W. H. ScItoP- 
FER, Exper. 7,218 (1951}. - E. C. GROB, W. H. SCHOPFEI~ und G.G. 
PORETTI, Z. Vitaminforschg. 23, 484 (1952). - E. C. GROB und W.H. 
SCHOPFt~R, IIe Congr. int. Biochim. Paris, R6s. des Commnnications, 
S. 212 (1952). 

2 E. C. GROB, W. H. SCHOPF~R und G. G. PORETTI, Z. Vitamin- 
forschg. 23, 484 (1952). 

a W, H. SCHOPF~R" lind E. C, GROB, Exper. 8, 140 (1952). 

Es s ig s~ure  e i n g e b a u t  we rden .  Die  e r s t e n  E r g e b n i s s e  
d iese r  A r b e i t e n  s i nd  b ie r  in  Kf i rze  w iede rgegeben .  Diese 
b e t r e f f e n  die 4 s e i t e n s t ~ n d i g e n  M e t h y l g r u p p e n  u n d  ih re  
d i r e k t  b e n a c h b a r t e n  C - A t o m e  de r  zwi schen  den  b e i d e n  
J o n o n r i n g e n  t i e g e n d e n  K e t t e  (siehe u n t e n s t e h e n d e  
Fo rme l ) .  

Die  b e s c h r i e b e n e n  C - A t o m e  l i n d e n  wi r  n a c h  d e m  
o x y d a t i v e n  A b b a u  m i t  P e r m a n g a n a t  n a c h  KARRER u n d  
HELFENSTEIN 1 als Ess igs~ure  i m  R e a k t i o n s g e m i s c h .  
D a b e i  b i l d e t  die M e t h y l g r u p p e  des  f l -Caro t ins  a u c h  die 
M e t h y l g r u p p e  d e r  Ess igs~ure .  Die  d u t c h  O x y d a t i o n  ge- 
w o n n e n e  Ess igs~ure  k a n n  d u r c h  D e c a r b o x y l i e r u n g  in 
zwei  C a - K o m p o n e n t e n  ze r leg t  werden .  Diese  D e c a r b o x y -  
l i e r u n g  f f i h r t e n  w i t  n a c h  de r  S c h m i d t s c h e n  R e a k t i o n  
d u r c h  (Nach  A n g a b e n  y o n  SCHUERCH u n d  HUNTRESS2), 
welche  s ich n a c h  de r  G l e i c h u n g :  

C H a C O O H  + H N  3 = C H z N H  2 + CO, + N i  

vo l l z i eh t .  Die  M e t h y l g r u p p e  d e r  Es s ig s~ure  f~l l t  a ls  
M e t h y l a m i n  an,  w ~ h r e n d  die  C a r b o x y l g r u p p e  als CO, 
das  S y s t e m  ver l i i ss t  u n d  in  B a ( O H ) ,  a u f g e f a n g e n  w e r d e n  
k a n n .  

Ff i r  die B i l d u n g  des  r a d i o a k t i v e n  f l -Caro t ins  h a b e n  
w i t  d e n  M u c o r  h iemaI i s  h e r a n g e z o g e n ,  w e l c h e n  w i r  au f  
e i n e m  Ni th r ln i l i eu  3 m i t  N a - A z e t a t  als e inzige  K o h l e n -  
s to f fque l l e  gez f i ch te t  h a b e n .  Urn  eine f i i r  die S p a l t u n g s -  
v e r s u c h e  a u s r e i c h e n d e  Meuge  r a d i o a k t i v e n  f l -Carot ins  
v o n  g e n i i g e n d e r  A k t i v i t / i t  zu e r h a l t e n ,  s i n d  1000 E inze l -  
k u l t u r e n ,  in  E r l e n m e y e r  y o n  150 cn l  3 R a u m i n h a l t  m i t  
je 25 c m  a N~thrl6sung,  n o t w e n d i g .  Aus  d iesen  1000 Kul -  
t u r e n  g e w i n n e n  wi r  e t w a  10 m g  r a d i o a k t i v e s  f l -Carot in ,  
we lches  m i t  f i -Carot in  (aus C a r o t i n  ~(Roche~ d u r c h  U m -  
k r i s t a l l i s i e r en  u n d  C h r o m a t o g r a p h i e r e n  g e w o n n e n )  au f  
f u n d  80 m g  v e r d i i n n t  wird .  Diese  Menge  gew~ihr le is te t  
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