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I n  t h e  s a m e  p a p e r  x, we h a v e  r e m a r k e d  t h a t  t h e  
h y p o t h e s i s  ha s  b e e n  a d v a n c e d  z t h a t  t h e  a c t i v i t y  of 
s t r e p t o m y c i n e  m i g h t  be  due  to  a c o m p e t i t i o n  b e t w e e n  
H+ ions  a n d  t h i s  a n t i b i o t i c .  

W e  h a v e  n o w  p r o v e d  t h a t  t h i s  is r ea l ly  t h e  case,  a n d  
t h a t  t h i s  c o m p e t i t i o n  t a k e s  p lace  in a n  e l e c t r o - a d s o r p -  
t i o n  c o m p l e x  of  t h e  t y p e  a l r e a d y  m e n t i o n e d .  

I n  fac t ,  i t  is v e r y  ea sy  t o  show,  b y  m e t h o d s  s i m i l a r  
to  t h o s e  we h a v e  a l r e a d y  desc r ibed ,  t h a t  in  d e a d  a n d  in 
l iv ing  y e a s t  cells a c o m p e t i t i o n  t a k e s  p lace  for  t h e  s a m e  
l i nkage  b e t w e e n  ac r id ine s  a n d  s t r e p t o m y c i n e ,  w h e n  
t h o s e  t w o  s u b s t a n c e s  a re  a d d e d  t o g e t h e r  to  y e a s t  cells. 

I st method: On a ser ies  of w a t c h  glasses  we p u t  0,1 m l  
of  a 1 %  s u s p e n s i o n  of  b a k e r ' s  y e a s t ,  d r y  i t  be low 700 C, 
f ix  i t  w i t h  a lcohol  a n d  d r y  i t  a g a i n ;  t h e n  we s t a i n  
d u r i n g  10 m i n u t e s  w i t h  t r y p a f l a v i n e  1 0 - 3 M  or w i t h  
t r y p a f l a v i n e  10 -3 M c o n t a i n i n g  de f in i t e  c o n c e n t r a t i o n s  
of s t r e p t o m y c i n e ;  we w a s h  w i t h  a lcohol  u n t i l  t h e  
w a s h i n g  f lu id  is color less-  t h e n  we w a s h  t h e  ac r id ine  
o u t  w i t h  HC1 ( n o r m a l  so lu t ion)  a n d  d e t e r m i n e  b y  
c o l o r i m e t r y  ( S t u f e n p h o t o m e t e r ) .  

H e r e  fol low t h e  r e su l t s  of s u c h  a n  e x p e r i m e n t :  
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I n  a c o n c e n t r a t i o n  of 10 -3 M t r y p a f l a v i n e  a n d  10 -4 
s t r e p t o m y c i n e ,  t h e  t r y p a f l a v i n e  ha s  b e e n  expe l led  f r o m  
t h e  e l e c t r o - a d s o r p t i o n  c o m p l e x  to  t h e  e x t e n t  of 5 0 % .  

2 na method: I n  a ser ies  of  c e n t r i f u g e  t u b e s  we p u t  
8 m l  of  f lu id  c o m p o s e d  of 2 m l  of  a 3 %  s u s p e n s i o n  
of b a k e r ' s  y e a s t  a n d  6 ml  c o n t a i n i n g  k n o w n  a m o u n t s  of 
t r y p a f i a v i n e  a n d  s t r e p t o m y c i n e ;  t h e n  we cen t r i fuge ,  
T h e  color  of t h e  centrifi~ged yeast cells gives  a f i r s t  qua l i -  
t a t i v e  idea  of t h e  c o m p e t i t i o n  b e t w e e n  t r y p a f l a v i n e  a n d  
s t r e p t o m y c i n e .  T h e  s u p e r n a t a n t  f lu id  is e x a m i n e d  in  
t h e  s t u f e n p h o t o m e t e r  as  t o  i t s  c o n t e n t  of t r y p a f i a v i n e .  

H e r e  fo l low t h e  r e su l t s  of such  a n  e x p e r i m e n t .  T h e  
c o l o r i m e t e r  r e a d i n g  for  t h e  t r y p a f l a v i n e  s o l u t i o n  u sed  
(10 -4 M) is  1"40. 

W e  see t h a t  for  a c o n c e n t r a t i o n  of 10 -4 M t r y p a -  
f l a v i n e  a n d  10 -~ s t r e p t o m y c i n e ,  a b o u t  ha l f  of t h e  
l i n k a g e s  a re  occup ied  w i t h  ac r id ine .  

3 ~ method: W e  p r o c e e d  as  i n  t h e  f i r s t  m e t h o d ,  b u t  
s t a i n  M1 t h e  s u s p e n s i o n s  w i t h  t r y p a f l a v i n e ,  w a s h  w i t h  
a l coho l  u n t i l  t h e  w a s h i n g  f lu id  is colorless,  a n d  t h e n  
a d d  t o  t h e  su spens ions  d i f f e r e n t  c o n c e n t r a t i o n s  of 
s t r e p t o m y c i n e  so lu t ions .  T h r o u g h  c o m p e t i t i o n  t h e  
t r y p a f l a v i n e  is d r i v e n  ou t .  

i L. MASSART, G. PEETERS, J. DE LEv, R. VERCAUTEREN, and 
A. VAN HOUCK~, Experientia, 3, 288 (1947). 

DR. E. CHITIN, Lecture at the University of Ghent on April 
24th, 1947. 
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All ou r  r e s u l t s  i n d i c a t e  t h a t  a c r i d ine s  ( a n d  bas ic  dyes 
in  genera l )  i n t e r f e r e  w i t h  t h e  m e t a b o l i s m  of t h e  nucleo- 
p ro te ids .  T h e y  do  t h i s  b y  d i s p l a c i n g  phys io logica l ly  
a c t i v e  ions,  e spec ia l ly  h y d r o g e n  ions,  f r o m  a n  electro- 
a d s o r p t i o n  complex .  So does  s t r e p t o m y c i n e .  Th i s  ex- 
p l a i n s  w h y  ac r id ines ,  w h i c h  a re  s t r o n g  bases ,  a n d  strep-  
t o r a y c i n e  a l l  a re  m o r e  a c t i v e  i n h i b i t o r s  w h e n  t h e  hydro-  
gen  ion  c o n c e n t r a t i o n  is d e c r e a s e d  S t r e p t o m y c i n e  and 
bas ic  d y e s  h a v e  a c o m m o n  effect ,  b u t  of cou r se  i t  is not  
i m p o s s i b l e  t h a t  t h e y  h a v e  s t i l l  a specif ic  a c t i o n  as well. 

D u r i n g  t h e  course  of o u r  e x p e r i m e n t s  we h a d  t h e  good 
f o r t u n e  to  o b t a i n  a copy  of t h e  p a p e r  of COHENI'L This 
a u t h o r  h a s  f o u n d  t h a t  s t r e p t o m y c i n e  c o m b i n e s  with 
nuc le ic  ac ids  to  p r o d u c e  p o l y m e r i c  c o m p o u n d s .  He 
sugges t s  t h a t  t h e  size of  t h e s e  c o m p o u n d s  d e p e n d s  on 
t h e  c o m b i n i n g  r a t i o s  of t h e  b i v a l e n t  b a s e  (s trepto-  
m y c i n e  c o n t a i n s  t h e  d i g u a n i d o  b a s e  s t r e p t i d i n e )  to 
m u l t i v a l e n t  nuc l ea t e s .  H e  c o n c l u d e s  t h a t  i t  is no t  un- 
l ike ly  t h a t  t h e  in vitro r e a c t i v i t y  of s t r e p t o m y c i n e  with 
nuc le ic  ac id  is r e l a t e d  to  t h e  in  vivo a c t i v i t y  of this 
a n t i b i o t i c .  

O u r  e x p e r i m e n t s  were  p e r f o r m e d  w i t h  a x/10 solut ion 
of s t r e p t o m y c i n e  M e r c k  p u t  k i n d l y  a t  o u r  d i sposa l  by 
Prof .  REGNIER, D i r e c t o r  of t h e  Clinic for  I n t e r n a l  Medi- 
c ine  of t h e  U n i v e r s i t y  of G h e n t .  

T h i s  r e s e a r c h  was  a i d e d  b y  a g r a n t  of t h e  E l l a  Sachs 
P l o t z  F o u n d a t i o n  a n d  of t h e  V a n  de r  S t r i c h t  Found-  
a t i o n .  

L. ~{ASSART, G. PEETERS, a n d  A. VAN HOUCKE 

B i o c h e m i c a l  L a b o r a t o r y  a n d  P h a r m a c o l o g i c a l  Lab-  
o r a t o r y  of t h e  V e t e r i n a r y  College, U n i v e r s i t y  of Ghent ,  
M a y  17, 1947, 

Rgsumd 

L a  s t r e p t o m y c i n e  e t  les a c r i d i n e s  o n t  u n e  propri6t~ 
c o m m u n e ,  e n  ce q u ' i l s  t o r m e n t  a v e c  les nuc l6oprot6 ides  
des  l e v u r e s  de  c o m p l e x e s  6 i ec t ro - adso rp t i f s .  

1 S. S. CoHEir, J. biol. Chem. 166, 393 (1946). 
We thank DR. H. VELDNTRA (Amsterdam) for sending us a copy 

of this interesting paper. 

A c t i o n  in v i t ro  d e  l a  p 6 n i c i l l i n e  

s u r  l a  v i r u l e n c e  d u  T r 6 p o n ~ m e  p f i l e  

Le p r o b l ~ m e  n ' a  ~t6 q u e  peu  d tud i6  ju squ ' i c i .  Pour 
DUNHA~ e t  RAKE 1, qu i  t r a v a i l l b r e n t  a v e c l a  souche 
Nichols ,  la  pdnic i l l ine  n ' e s t  v i ru l i c ide  in  vitro qu'5~ par t i r  
de  1 lO0 un i t~s  p a r  c e n t i m ~ t r e  cube .  Nos  p r e m i e r e s  re- 

1 W. DUNHA~ et G. RAKE, Am. J. Syph., Gon. a. ven. Dis. 29, 
214 (1945). 
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cherches,  e f fec tu6es  su r  la  s o u c h e  G a n d  a v e c  le ~peni-  
cillin ( sod ium salt)}) en  t a b l e t t e s  de  la  ~ tTherapeu t ic  
Resea rch  C o r p o r a t i o n  of G r e a t  B r i t a i n  L.D.T.}~ e t  a v e e  
Ie **penicillin s o d i u m z  en  p o u d r e  de  la  f i r m e  ~Chas.  
Pfizer  & Co., Inc. , ,  ( N e w - Y o r k  e t  Chicago) ,  m o n t r 6 r e n t  x 
qu 'k  la  c o n c e n t r a t i o n  de  50 un i t4 s  p a r  c e n t i m 6 t r e  c u b e  
et h 37 o C l ' a n t i b i o t i q u e  ne  d 6 t r u i t  pas,  ap rbs  2 heures ,  
le p o u v o i r  p a t h o g 6 n e .  Le  so r t  de  la  mob i l i t 6  du  ge rme ,  
sous son  in f luence ,  se t r o u v e  d6cr i t  6 g a l e m e n t  d a n s  nos  
p u b l i c a t i o n s  

Mat6riel  
t r6pon6mif~re  

E m u l s i o n  
de s y p h i -  
lome tes-  
t i eu la i r e  
de l a p i n  

F r a g m e n t  
syph i lo -  
m a t e u x  
de l a p i n  

C o n d i t i o n n e r a e u t  
de  l ' a c t i o n  p6nici l l in ique 

Uni t6s  C o n t a c t  in  vitro 

O x f o r d  
Tetlt- p a r  

cra  3 Dur6e  p6ra -  
tu re  

100 3 h e u r e s  37 o C 
1 000 id. id. 

10 000 id. id. 
0 id.  id. 

R6sultats 
chez le lapin 

Q u a n t i t 6  
inocul6e 

d a n s  Syphi i i -  
s a t i o n  ~- 

c h a q u e  
tes t icule  

1 c m  a p o s i t i v e  
1 c m  3 pos i t i ve  
1 c m  3 ndgat, c 3 
1 c m  a p o s i t i v e  

100 3 h e u r e s  37 ° C 2gre f fons  pos i t i ve  
1 000 id.  id.  id, pos i t i ve  

10 000 id. id. id. ndgat, c 
0 id. id. id. pos i t i ve  

Sang c i t ra -  100 
t6 de la-  1 000 
p in  syph i -  i10 000 
l i t ique  0 

Sang  h u -  1 0 0  
m a i n  nor -  1 000 
r e a l +  5 %  i 0 0 0 0  
d ' 6 m u l -  0 
sion sy-  
p h i l o m a -  
reuse  de 
l ap in  

1 h e u r e  18°C 2 c m  a pos i t ive  
id.  id. 1,5 cm 3 pos i t i ve  
id. id. 1,5 cm 3 nggat, c 
id. id. 1 cm 3 p o s i t i v e  

1 h e u r e  18 o C 2 c m  3 pos i t i ve  
id.  id.  1,5 em 3 pos i t i ve  
id. id.  1,5 c m  3 ndgat, c 
id. id.  0,5 c m  ~ pos i t i ve  

i n f ec t i eux  6 t a i t  f ra is  e t  le m61ange de l ' $ m u l s i o n  t r6-  
pon6mif~re  a v e c  les s o l u t i o n s  de  p6nic i l l ine  se f a i s a i t  

p a r t i e s  6gales. T o u j o u r s  auss i  les t 6 m o i n s  d 6 v e l o p p S -  
r en t ,  apr~s  le t e m p s  h a b i t u e l ,  des  l~sions ca r ac t6 r i s -  
t iques .  

I1 y a lieu de  n o t e r  q u e  1 ' in jec t ion ,  d u n s  c h a q u e  t e s t i -  
cule chez  le l ap in ,  d ' u n e  s o l u t i o n  de  20000  un i t6 s  de  
p6nici l l ine  d a n s  2 c m L  qu ' e l l e  ffi t  p r a t i q u 6 e  i m m 6 d i a t e -  
m e n t  a v a n t  ou en  m 6 m e  t e m p s  q u e  l ' i n o c u l a t i o n  d ' u n  

cm 8 d ' 6 m u l s i o n  fra~che t r 6 p o n 6 m i f ~ r e  s e m b l a b l e  5. 
celle pr6cis6e p lus  h a u t ,  ne  p r o t 6 g e a  pas  l ' a n i m a l  c o n t r e  
la  s y p h i l i s a t i o n  s y m p t o m a t i q u e  o rd ina i re .  Ce fu r  d o n c  
bien,  d a n s  nos  essa is  in  vitro, la  p6nic i l l ine  q u i  v u l n 6 r i -  
suit,  j u s q u %  le r e n d r e  i n o f f e n s i f ,  l ' a g e n t  6 t io log ique .  

L a  poss ib i l i t6  n ' e s t  pus  exc lue  de r ecou r i r  ~ la  p6ni -  
c i l l in i sa t ion  d u  s a n g  d o n n e u r  p o u r  p r6ven i r ,  e n c e r t a i n s  
cas, la s y p h i l i s a t i o n  t r a n s f u s i o n n e l l e .  L a  dose  r equ i s e  
es t  p o u r t a n t  si g r a n d e  q u e  la  m 6 t h o d e  ne  nous  p a r a f t  
pus des t in6e  ~ l ' u s a g e  c o u r a n t .  I1 res tc  d ' a i l l eu r s  h s a v o i r  
si Fac t ion  t r 6 p o n 6 m i e i d e ,  que  nous  a v o n s  observ6e ,  c s t  
due  5. la p6nic i l l ine  e l l e -mSme ou b ien  g q u e l q u e  im-  
pu re t6  c o n t e n u e  d u n s  les p r 6 p a r a t i o n s  c o m m e r c i a l e s  
util is6es.  Des  t e n t a t i v e s  c o m p l 6 m e n t a i r e s  s o n t  en  c o u r s  
au  m o y e n  de  p6n ic i l l ine  c h i m i q u e m e n t  pu re .  

A.  BESSE~ANS, P. DEROM e t  R.  DEROM 

I n s t i t u t  d ' h y g i b n e  e t  de  bac t6 r io log ie  de  l ' U n i v e r s i t 6  
de  l ' E t a t  A G a n d  (Belg ique) ,  le 13 j u i n  1947. 

S u m m a r y  

T h e  G h e n t  s t r a i n  of Treponema pal l idum loses en- 
t i r e ly  i t s  v i r u l e n c e  for  t h e  r a b b i t  w h e n  m i x e d  in  vitro 
d u r i n g  1 h o u r  a t  180 C or  3 h o u r s  a t  370 C w i t h  a solu-  
t i on  of " p e n i c i l l i n  s o d i u m  Chas.  P f i ze r  & Co,, I n c . "  
or  w i t h  " p e n i c i l l i n  C.S.C. s o d i u m  sa l t  of t h e  C o m m e r c i a l  
S o l v e n t  C o r p o r a t i o n "  a t  t h e  r a t e  of 10,000 O x f o r d  u n i t s  
pe r  c m  ~. T h e  i n j e c t i o n  of 20,000 u n i t s  in  each  t e s t i c l e  
of t h e  a n i m a l ,  w h e n  m a d e  i m m e d i a t e l y  be fo re  or a t  t h e  
s a m e  t i m e  as  t h e  i n o c u l a t i o n  of  t h e  v i rus ,  does  n o t  
p r o t e c t  a g a i n s t  t h e  in fec t ion .  I t  is t h e r e f o r e  poss ib le  t o  
p r e v e n t  syph i l i s  b y  pen ic i l l i z ing  t h e  b lood  for  t r a n s -  
fus ion.  B u t  t oo  g r e a t  a m o u n t s  of t he  d r u g  a re  r e q u i r e d  
in  p rac t i ce .  I t  m u s t  a lso be  p r o v e d  t h a t  c h e m i c a l l y  p u r e  
pen ic i l l in  h a s  t h e  s a m e  t r e p o n e m i c i d  ac t ion .  

Mais,  p o u r s u i v a n t  nos  exp6r i ences  su r  la m 6 m e  s o u c h e  
avec la de rn i6 re  n o m m 6 e  de  ces p6nic i l l ines  e t  avec  le 
,~penicillin C.S.C. s o d i u m  salt , ,  de  la ( tCommerc ia l  Sol- 
v e n t  Corporat ion~,L n o u s  s o m m e s  a r r iv6s  ~ la  c o n c l u s i o n  
que la  s t6 r i l i s a t ion  t o t a l e  p e u t  s ' o b t e n i r  in vitro ~ r a i s o n  
de 10000 un i t6 s  p a r  c e n t i m ~ t r e  c u b e  e t  u n  c o n t a c t  d e  
1 heu re  & 18oC ou de  3 h e u r e s  & 37°C,  l o r s q u ' o n  se 
sert  r e s p e c t i v e m e n t ,  d ' u n e  p a r t ,  de s a n g  c i t r a t6  ~ 0,5 % 
de l a p i n  s y p h i l i t i q u e  ou de  s a n g  h u m a i n  n o r m a l  ci- 
t r a t6  de m 6 m e  e t  a d d i t i o n n 6  de 5 % d ' u n e  6mul s ion  de  
syph i lome  t e s t i c u l a i r e  de  l a p i n  (2 ~ 3 t r 6 p o n 6 m e s  p a r  
c h a m p  au  f o n d  noir)  et ,  d ' a u t r e  p a r t ,  so i t  d ' u n e  te l le  
6muls ion  seule,  so i t  d ' u n  f r a g m e n t  s y p h i l o m a t e u x  n o n  
~muts ionn6.  Le  t a b l e a u  c i - j o in t  d o n n e  le d~ta i l  de 
nos n o u v e a u x  r6 su l t a t s .  C h a q u e  lois  n o t r e  m a t 6 r i e l  

1 A. BESSEMANS e t  R.  DEROM, Bruxel les -M6dica l  n o 8, 343 e t  
n o I8,  821 (1945). 

2 Les concentrations p6niciltiniques de 1000 unit6s par cm 3 re- 
tard6rent 8 lois sur 4 rapparition des 16sions. 

a c ~ n6gativit6 contr616e par transfert ganglionnaire. 
4 A. BESSE~ANS et R. DEROM, Ann. Dermatol. et Syphiligr. 

n o llbis, 744 (1946); C.r. R6union du 28 juillet 1946 ~t l'Hbp, rail. 
Namur, p. 29; Monde et M6decine n o 10, 43 (1946). 

EinfluB von Penicill in auf die Wurzelkultur 
(Zea maqs) 

Nachweis  yon fl-Indolylessigsi iure (Heteroauxin)  
im Handelspenici l l in 

Bei  d e r  U n t e r s u c h u n g  d e r  W i r k u n g  yon  Pen ic i l l i n  a u f  
da s  W a c h s t u m  y o n  W u r z e l n  y o n  Zea mays  in  s t e r i l e r  
O r g a n k u l t u r  e r g a b  s ich  e in  s t a r k  h e m m e n d e r  E inf lu f l  
y o n  H a n d e l s p e n i c i l l i n  (Na-Pen ic i l l i n  S q u i b b )  a u f  das  
L ~ i n g e n w a c h s t u m  (Tabel le) .  N a c h  6 -8  T a g e n  ze igen  s ich  
z u d e m  c h a r a k t e r i s t i s c h e  V e r A n d e r u n g e n  im D e r m a t o g e n  : 
s t e l l enwe i se  s t a r k e  A u f b l i i h u n g e n  u n d  o f t  soga r  e in  
P l a t z e n  d e r  W a n d u n g e n .  

Z a h l  
K u l t u r e n  

14 
14 
17 

O E / c m  3 

5 
50 

G e s a m t z u w a c h s  in  n u n  n a c h  T a g e n  

t 8 I I7 I 4o . . . . .  

9,1 17,5 28,4 41,5 
2,4 6,1 12,6 21,0 
1,7 5,3 10,7 18,2 

29* 


