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cha ins  was r e suspended  in ster i le  sucrose so lu t ion  a n d  
cent r i fuged .  The  whole  p rocedure  was r e p e a t e d  severa l  
t imes .  The  s u p e r n a t a n t s  f rom d i f fe ren t  cen t r i fuga t ions  
g iv ing  t h e  same  p e r c e n t a g e  of conid ia  on  c o u n t i n g  
(90-95~ were pooled t o g e t h e r  a n d  cen t r i fuged  a t  
3000 g for 20 min .  T he  conid ia l  pe l le t  so ob ta ined ,  was  
w a s h e d  3 t imes  w i t h  s ter i le  dis t i l led water .  

The  m a i n l y  myce l i a l  pe l le t  of t he  0 . 4 5 M  sucrose  cen- 
t r i fuga t ion ,  on  t he  o the r  hand ,  was  r e suspended  in 0 . 6 M  
steri le  sucrose so lu t ion  for  l i be ra t ion  of conid ia  sti l l  
r e t a ined  in t he  myce l ia l  mass  a n d  cen t r i fuged  as descr ibed  
above .  The  increase  in t h e  c o n c e n t r a t i o n  of sucrose is 
necessa ry  for  t he  v a r i a t i o n  in dens i t y  of myce l ia l  frag- 
m e n t s  a n d  conidia ,  a f t e r  a s t ay  in a f i rs t  Sucrose so lu t ion ;  
t h i s  f ina l ly  he lps  to  o b t a i n  good s e p a r a t i o n  b e t w e e n  t h e  
d iverse  e lements .  Th i s  m e t h o d  w h e n  r epea t ed  m a n y  
t imes  p roduces  a pe l le t  w i t h  h i g h  p e r c e n t a g e  of free 
con id ia  (over 90%).  Th i s  conid ia l  p r e p a r a t i o n  was mixed  
w i t h  t h e  one o b t a i n e d  w i t h  0 . 4 5 M  sucrose so lu t ion  
( 'Sucrose  m e t h o d ' ) .  

The  con id ia  so o b t a i n e d  c o n s t i t u t e d  a s t a r t i n g  m a t e r i a l  
for  t he  i nocu la t i on  of f resh  m e d i u m  a n d  for  t he  ana lys i s  
of e n z y m a t i c  a n d  p ro te in i c  ac t iv i ty .  T he  fol lowing Tab le  
p r e sen t s  a n  ave rage  va lue  of m a n y  coun t s  a n d  resu l t s  
f rom 6 e x p e r i m e n t s  of conid ia l  isolat ion.  

The  p rocedure  is r e l a t ive ly  s imple  and  rap id ,  a n d  
p e r m i t s  t h e  col lec t ion  of free conid ia  in  a n  un i fo rn l  
phys io logica l  a n d  p r e g e r m i n a t i o n  stage.  This  m e t h o d  is 

Results from preparation of isolated macroconidia 

Type of cells 'Sucrose method' 'Filtration 
Number/ml % method' 

% 

Total of 'cells' 7.80 • 10 ~ 100 100 
Free conidia 7.05 • 10 ~ 90.3 55~0 
Conidial chains and 0.75 • 10 ~ 9.7 45-40 
mycelial fragments 

s imi la r  to  t he  i sopycnic  g r a d i e n t  cen t r i fuga t ion ,  m e t h o d  
used for  o b t a i n i n g  yeas t  cells in t h e i r  s y n c h r o n o u s  devel-  
o p m e n t a l  s t a t e  (MITcHISON*, a n d  Dr. J.  DESHUSSES, 
persona l  c o m m u n i c a t i o n )  B y  d i l u t i on  p l a t e  t echn ique ,  
a classical  bac te r io logica l  me thod ,  we v e r i f i e d t h e  syn-  
c h r o n i s m  of g r o w t h  of i so la ted  conidia .  

W i t h  th i s  me thod ,  we o b t a i n e d  a h o m o g e n e o u s  ino- 
culum,  as good f rom the  p o i n t  of v iew of m o r p h o l o g y  and 
phys io logy  for  t he  e x p e r i m e n t s  on  t he  d y n a m i c s  of Neuro- 
spora growth .  On t he  o t h e r  hand ,  we h a v e  now the  
poss ib i l i ty  to  ana lyze  a p o p u l a t i o n  of conid ia  wh ich  does 
no t  p r e sen t  m o r e  t h a n  10% of c o n t a m i n a t i o n  f rom wh ich  
ha l f  consis ts  of conid ia  in pa i rs  or chains .  The  f r a g m e n t s  
of myce l i a  r ep re sen t  on ly  5% of t h e  en t i r e  popu la t ion .  
Thus  we can  cons ider  t h e  resu l t s  acqu i red  as s ign i f i can t  
f rom the  a n a l y t i c a l  p o i n t  of v iew 5 

Rdsumd. Une  m 6 t h o d e  s imple  d ' o b t e n t i o n  de conidies  
l ibres  e t  isol6es de Neurospora crassa est  d6cr i te  ici. Apr~s 
une  cu l tu re  de 4 jours  du  c h a m p i g n o n  sur  mi l ieu  m i n i m a l  
solide a d d i t i o n n 6  de glycine,  les conidies  son t  r6colt6es;  
elles son t  suspendues  dans  de l ' eau  s t6r i le  c o n t e n a n t  u n  
d6 t e rgen t  non- ionique ,  puis  f i l tr6es et  soumises  ensu i te  
des cen t r i fuga t ions  ~ basse  v i tesse  darts une  so lu t ion  
saccharos6e.  Les  s u r n a g e a n t s  d o n n e n t  alors  Ulle suspen-  
sion s for t  p o u r c e n t a g e  de conidies  l ibres  et  isol6es. 
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Revers ion  of a -  into f l - H e m o l y s i s  of Diplococcus pneumoniae by L o w  Concentrat ion  of Optochin 

The  s t i m u l a t i o n  of bac t e r i a l  hemolys i s  b y  low concen-  
t r a t i o n  of some an t ib io t i c s  is a l r eady  known.  STORY 1 
r epo r t ed  his  obse rva t i ons  on  t h e  s t i m u l a t i o n  of h e m o l y t i c  
a c t i v i t y  of Diplococcus pneumoniae b y  s u b b a c t e r i c i d a l  
c o n c e n t r a t i o n  of penic i l l in  as ear ly  as 1953. Recen t ly ,  
LOFSTR6M, HALLANDER a n d  LAURELL 2-4 as well  as KIE- 
NITZ, RITZERFELD a n d  GRfJN 5, a n d  RITZERFELD, WINTER- 
HOFF a n d  KIENITZ ~, descr ibed  t h e  e n h a n c e m e n t  of t he  
p r o d u c t i o n  of s t aphy lococca l  =-hemolysis  b y  penici l l in .  
The  p o t e n t i a t i o n  of hemolys i s  of some g r a m n e g a t i v e  
b a c t e r i a  b y  low c o n c e n t r a t i o n  of penic i l l in  a n d  o t h e r  
an t i b io t i c s  was  no t iced  also. Recen t ly ,  i t  was  obse rved  
to  h a p p e n  also a t  low c o n c e n t r a t i o n  of k a n a m y c i n  a n d  
g e n t a m i c i n  (unpubl i shed) .  

Here ,  t h e  revers ion  of ct i n to  f l-hemolysis  in  Diplo- 
coccus pneumoniae u n d e r  t he  inf luence  of low concen t r a -  
t i on  of o p t o c h i n  is r epor t ed .  T he  p h e n o m e n o n  was  ob-  
se rved  in 2 s t r a in s  of D. pneumoniae i so la ted  f rom 
s p u t u m  a n d  in severa l  s t r a in s  i so la ted  f rom l iquor  cere- 
b rosp ina l i s  a n d  pus. All  s t r a in s  a p p e a r e d  to  be  t yp ica l  
D. pneumoniae. The  o p t o c h i n  t e s t  was  m a d e  on  8% horse  
b lood  agar,  t he  th i ckness  of wh ich  was  a p p r o x i m a t e l y  

1 cm. 'Oxoid '  o p t o c h i n  discs were  used._ The  zone of 
i n h i b i t e d  g r o w t h  a r o u n d  t he  disc va r i ed  f rom 2-3 cm in 
mos t  cases. Fo l lowing  t h e  usua l  o v e r n i g h t  i n c u b a t i o n  a t  
37~ a n a r r o w  (ca. 2 m m  in d iamete r )  c lear  r ing  of 
/~-hemolysis was  vis ible  a t  t h e  b o r d e r  of t h e  i n h i b i t i o n  
zone of op tochin .  Outs ide  th i s  r ing  of fl-hemolysis,  al l  
colonies of D. pneumoniae, i nc lud ing  those  g rowing  a t  
t h e  edge of t he  i n h i b i t i o n  zone of an t ib io t i c s  a n d  sul- 
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phonamides ,  showed t he  usua l  e -hemolys is  excep t  in  
those  s t r a ins  of D. pneumoniae which  showed a Conversion 
of e- to  /?-hemolysis a t  low c o n c e n t r a t i o n  of penici l l in.  

The  colonies of D. pneumoniae growing  in the  clear 
r ing  a r o u n d  t he  op toch in  disc were n o t  b igger  t h a n  .the 
o rd ina ry  colonies of t he  same  s t ra ins ;  in  fac t  t he  m a r g i n a l  
colonies of m o s t  s t r a ins  were smal le r  t h a n  t he  o r d i n a r y  
colonies growing  far  a w a y  f rom t h e  disc. Th i s  seems to  
rule  ou t  t h e  poss ib i l i ty  t h a t  t he  s t rong ly  h e m o l y t i c  
m a r g i n a l  colonies go t  a b e t t e r  n u t r i t i o n  a t  t h e  edge of 
the  i n h i b i t i o n  zone of o p t o c h i n ;  or t h a t ,  s imi la r ly  to  t he  
s t i m u l a t i o n  of t he  bac te r i a l  g r o w t h  b y  low c o n c e n t r a t i o n  
of penici l l in  a l r eady  k n o w n  7, s, .they were s i m p l y  s t imu-  
la ted  in t he i r  g r o w t h  b y  su i t ab ly  low c o n c e n t r a t i o n  of  
op tochin .  

However ,  t he  poss ib i l i ty  sti l l  exis ts  t h a t ,  s imi la r ly  .to 
t he  o b s e r v a t i o n  of TODD 0, w ho  found  t h a t  pneumococc i  
growing  in s u b b a c t e r i o s t a t i c  c o n c e n t r a t i o n  of penici l l in  
show a sequence  of mul t ip l i ca t ion ,  lysis a n d  renewed  
mul t ip l i ca t ion ,  t he re  may,  in su i t ab le  c o n c e n t r a t i o n s  of 
op toch in ,  also be  increased  m u l t i p l i c a t i o n  besides  increased  
d i s r u p t i o n  of pneumococc i .  This  would  l ibe ra te  more  
hemoly t i c  s u b s t a n c e  b u t  t he  colonies would  all t h e  s ame  
r e m a i n  small .  

The  subcu l tu re s  of colonies of D. pneumoniae growing 
in t h e  clear  ring, i.e. showing  ~-hemolysis ,  y ie lded on ly  

e -hemoly t i c  colonies, wh ich  seems to rule  ou t  t h e  pos-  
s ib i l i ty  t h a t  op toch in  was mere ly  se lect ing ou t  f i -hemolyt ic  
v a r i a n t s  of D. pneumoniae. These  e -hemoly t i c ' co lon ies ,  
however ,  showed  s imi la r  s t i m u l a t i o n  of t h e i r  hemolys i s  
w h e n  sub jec t ed  to  subbac t e r i c i da l  c o n c e n t r a t i o n  of opto-  
ch in  again.  

Zusammen/assung. Bet  n iedr igen  K o n z e n t r a t i o n e n  v o n  
O p t o c h i n  wird  die H/ imolyse  de r  P n e u m o k o k k e n  ver-  
s t~rk t .  Die U m w a n d l u n g  der  e- in  fl-HXmolyse vofi Pneu -  
mokokken ,  welche  in der  s u b b a k t e r i z i d e n  Zone wachsen,  
wi rd  beschr ieben .  
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Select ion of S t r e p t o m y c i n - R e s i s t a n t  Cells of Salmonella in a Min imal  M e d i u m  

I t  is generMly a s sumed  t h a t  r epea t ed  c o n t a c t  of bac-  
t e r i a  w i t h  sub -bac t e r i o s t a t i c  c o n c e n t r a t i o n s  of some an t i -  
biotics,  such  as penici l l in  a n d  oxy te t r acyc l in ,  in  ar t i f ic ia l  
media ,  f avours  t he  select ion of s t r a ins  wh ich  are h i g h l y  
r e s i s t an t  to  these  an t ib io t ics .  

E x p e r i m e n t s  were u n d e r t a k e n  to i so la te  s t r e p t o m y c i n -  
r e s i s t an t  cells f r om Salmonella cul tures ,  g rown w i t h o u t  
a n y  c o n t a c t  of an t ib io t i cs .  

Th ree  s t ra ins  were used : Salmonella newport, S. sen/ten- 
berg a n d  S. minnesota R 2051. T he  s ens i t i v i t y  of these  
s t r a ins  to  s t r e p t o m y c i n  was e x a m i n e d  on  MacConkey  
aga r  c o n t a i n i n g  d i f fe rent  Concen t ra t ions  of th i s  an t ib io t ic .  
The  resul t s  i nd ica t ed  t h a t  t he  3 s t r a in s  were sens i t ive  to  
8, 10 a n d  7 ~g /ml  s t r e p t o m y c i n  respect ive ly .  No r e s i s t an t  
colonies could  be  de tec ted  on  t he  p la tes  w i t h  these  con- 
c e n t r a t i o n s  of s t r ep tomyc in ,  a l t h o u g h  t he  i nocu lum con-  
t a i n e d  a p p r o x i m a t e l y  109 cells/ml. 

The  s t r a in s  were g rown on n u t r i e n t  agar .  The  i nocu lum 
was p r epa red  in s ter i le  w a t e r  a n d  c o n t a i n e d  109 cells/ml.  
A q u a n t i t y  of 0.25 ml  of th i s  suspens ion  was used to 
inocu la te  25 m] of a m i n i m a l  m e d i u m  composed  accord ing  
to ]VIANDELSTAM 1 and  c o n t a i n i n g  sod ium succ ina te  M/9 
as sole source of carbon .  These  cu l tu res  Were s h a k e n  for  
24 h a t  37 ~ This  p rocedure  was r epea t ed  severa l  t imes .  
Af te r  each  t h i r d  t r ans f e r  t h e  p u r i t y  of t he  cu l tu res  was  
checked  and  t h e  sens i t i v i ty  to  s t r e p t o m y c i n  was esti- 
ma ted .  Fo r  th i s  purpose  0.25 ml  was inocu la t ed  in 25 ml  
of an t ib io t i c  m e d i u m  No. 3 c o n t a i n i n g  50 ~g/ml  s t r e p t o -  
mycin .  Af te r  30 t r ans fe r s  on  t he  m i n i m a l  succ ina te  
m e d i u m  g r o w t h  on  t he  a n t i b i o t i c - s t r e p t o m y c i n  m e d i u m  
was observed .  T h e n  0.25 m l  of these  cu l tu res  was t r a n s -  
ferred to  an t ib io t i c '  m e d i u m  No. 3 c o n t a i n i n g  100 ag /ml  
s t r ep tomyc in .  Af te r  2 r epea t ed  t r ans fe r s  (wi th  200 a n d  

500 a g / m l  s t r e p t o m y c i n  in t h e  m e d i u m )  t h e  cu l tu res  
could grow in t h e  presence  of 1000 vg /ml  s t r ep tomyc in .  
The  r e s i s t a n t  s t r a in s  t h u s  o b t a i n e d  were g rown on 
MacConkey  aga r  slopes c o n t a i n i n g  1000 a g / m l  s t rep to-  
mycin .  Af te r  6 m o n t h s ,  w i t h  weekly  t r a n s f e r  to  t h e  s ame  
fresh med ium,  .the s t r a ins  sti l l  possess t h e i r  r e s i s t a n t  
qual i t ies  to  t h i s  an t ib io t ic .  The  b iochemica l  a n d  sero- 
logical  t e s t s  h a v e  p r o v e d  t h a t  no  changes  occur red  in  
t h e i r  or ig ina l  specific ent i t ies .  

These  resu l t s  are in  comple te  a g r e e m e n t  w i t h  those  
o b t a i n e d  b y  KR~M~RY et  a13 us ing  E. colt for o x y t e t r a -  
cycl ine  - res is tanc  e . 

E x p e r i m e n t s  are now u n d e r t a k e n  to  t r ans f e r  t he  s t rep to-  
myc in - r e s i s t ance  to o the r  m e m b e r s  of the  E n t e r o b a c -  
ter iaceae .  

Rdsumd. Trois  souches,  Salmonella newport, S. sen/ten- 
berg et S. minnesota R 2051, sensibles  ~ la  s t r e p t o m y e i n e  
on t  6t6 cul t iv6es  sur  u n  mil ieu m i n i m a l  l iquide  en pr6- 
sence de succ ina te  de sodium.  Apr~s une  t r e n t a i n e  de 
repiquages ,  des colonies r6s i s t an tes  g la s t r e p t o m y c i n e  
f u r e n t  isol6es. 
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