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sucht und  e i n e m  p a p i e r c h r o m a t o g r a p h i s c h e n  T r e n n u n g s -  
versuch wel te r  un t e rwor fen .  

Der R t i c k s t a n d  wurde  d a n n  in 0,5 ml b ides t i l l i e r t em 
Wasser/g des  u r sp r i ing l i chen  Aph iden f r i s chgewich t s  ge- 
16st, je 0,5 ml  au f  die S ta r t l i n i e  yon  20 cm Bre i te  der  zur  
Chroma tog raph ic  v o r b e r e i t e t e n  W h a t m a n n - l - F i l t e r p a -  
piere a u f g e t r a g e n  und  in e inem n - B u t a n o l - A z e t o n -  
Wassergemisch  (5: 1:2) abs t e igend  c h r o m a t o g r a p h | e r r .  
Nach d e m  T r o c k n e n  w u r d e n  die C h r o m a t o g r a m m e  in 6 
hor i zon | a l e  Zonen  mi t  den  R f - W e r t e n  0,0-0,14,  0,14-0,2, 
0,2-0,4, 0 ,4-0,6,  0 ,6-0,8 und  0 , 8 - t , 0  getei l t .  1)ie Tren-  
nungsl inie  zwischen de r  e r s t en  u n d  der  zwei ten  Zone 
wurde mi t t e l s  e iner  U V - L a m p e  gewghl t .  E inze lne  Zonen  
wurden  n a c h  d e m  Ze r schne iden  de r  C h r o m a t o g r a m m e  
mit  50 ml  des t i l l i e r t em \Vasser  e lu ier t  und  alle E l u a t e  im 
V a k u u m  au f  5 ml e ingeengt .  Die A n w e s e n h e i t  p h y t o -  
toxisch w i r k s a m e r  Stoffe in den  e inze lnen  e ingeeng ten  
E t u a t e n  wurde  au f  den  a b g e s c h n i t t e n e n  T o m a t e n s p r o s s e n  
in den  E r l e n m e y e r k o t b e n  u n t e r s u c h t .  

D u r c h  die oben  be sch r i ebene  M e t h o d e  w u r d e n  ins- 
gesamt  16 g g e s a m m e t t e  Bla t t lAuse  in drei  P o r t i o n e n  un-  
abh~ingig bea rbe i t e t .  Auf  diese Weise w u r d e n  16 Chro-  
m a t o g r a m m e  gewonnen ,  yon  d e n e n  7 in Zonen  getei l t ,  
eluiert  u n d  die E l u a t e  wel te r  biologisch gepr i i f t  wurden .  
Die T e s t v e r s u c h e  w u r d e n  w m  A u g u s t  bis O k t o b e r  u n t e r  
L a b o r a t o r i u m s b e d i n g u n g e n  d u r c h g e f i i h r t  ( L u f t t e m p e r a -  
tu r  17-22°C,  L u f t f e u c h t i g k e i t  6 0 - 8 0 % ) .  Die T e s t t o m a t e n  
(Sorte  ~,Olmiitzer~)) s t a m m t e n  aus  de r  S o m m e r a u s s a a t .  Zu 
den V e r s u c h e n  w u r d e n  15 cm der  obe ren  Spross te i | e  ver-  
wendet ,  d e n e n  n u r  das  zwei te  B l a t t  yon  o b e n  und  die 
Gipfe lb l~ t t e r  be lassen  wurden .  Die Tes tp f l anzen t e i l e  
s t a n d e n  n a c h  d e m  A b s c h n e i d e n  z u n g c h s t  24 h zur  Akkl i -  
m a t | s a t | o n  im V e r s u c h s r a u m ,  d a n n  w u r d e n  pro Ko lben  
2-3 m i t  E l u a t  e inges te l l t  u n d  n a c h  dre i t / i t iger  B e h a n d l u n g  
ins f r ische W a s s e r  i ibe r t ragen .  E l u a t e  j eder  C h r o m a t o -  
g r a m m z o n e  (mi t  d e n s e l b e n  Rf -Wer t en )  w u r d e n  au f  je I S 
Versuchspf l anzen  gepri i f t .  

Ergebnisse. hi  E ' luaten aus  den  e r s t en  Zouen  (Rf- \Ver te  
0 , 0 - 0 , 1 4 )  k o n n t e  a n  T e s t p f l a n z e n  n a c h  48 h le ichtes  Er -  
sch laf fen  der  B l g t t e r  b e o b a c h t e t  werden.  Nach  drei t / igiger  
W i r k u n g  der  E l u a t e  t r a t e n  au f  den  13lattfl~tchen (lie e r s t en  
Anze ichen  de r  Nek rosen  auf,  die n a c h  5 T a g e n  deu t l i ch  
s i c h t b a r  waren .  A m  A n f a n g  h a n d e l t e  es sich m e | s t  u m  
runde ,  zu m Tell  s u c h  u m  unrege lm~ss ig  ge fo rmte  kleine 
bis 3 m m  grosse, s c h w a r z b r a u n e  n ek ro t i s ch e  F lecken  auf  
den  l n t e r k o s t a l f e l d e r n  de r  Bla t t f l i i chen ,  in ge r inge rem 
Masse a u c h  au f  den  B l a t t r / i n d e r n  u n d  -spi tzen.  In wel te r  
f o r t ge sch r i t t enen  S tad ien  ftossen m a n c h e  Iqecke  zusam-  
men,  die U m g e b u n g  der  Nekrosen  b e g a n n  zu ch loro t i -  
s ieren u n d  schliessl ich v e r d o r r t e  die Bla t t f lRche  bis au f  
res t l iche  Bezi rke  en t l an g  der  H a u p t a d e r n .  H a u p t a d e r n ,  
Mi t t e l r ippen ,  B la t t s t i e l e  und  Stengel  b l i eben  s y m p t o m l o s .  
l) iese Sch~iden zeigten sich auf  al len B l~ t t e rn  de r  18 in die 
E l u a t e  aus  d en  e r s t en  C h r o m a t o g r a m m z o n e n  e iuges t e l l t en  
T o m a t e n p f l a n z e n .  An Tes tp f l anzen ,  die in die E l u a t e  au s  
den  f i in f ten  u n d  sechs ten  C h r o m a t o g r a m m z o n e n  ein-  
ges te l l t  wurden ,  t r a t e n  a n  e in igen B t a t t s p i t z e n  n a c h  4 5 
Tagen  b r a u n g r i i n e  Nekrosen  auf ;  doch  e r sch ienen  sic un-  
regelm/issig und  in ke inem Fall  i n n e r h a l b  der  B l a t t -  
fl/ichen. T o m a t e n p f l a n z e n  in E l u a t e n  aus  a n d e r e n  Zonen  
sowie auch  K o n t r o l l p f l a n z e n  im Wasse r  wiesen ke ine  
m a k r o s k o p i s c h  s i c h t b a r e n  SehMlen auf. 

Schlussfldgerungen. Auf G r u n d  d e r  e r h a l t e n e n  Ergeb -  
nisse k a n n  fiir wahr sche in l i ch  gel ten,  dass  d u r c h  die an-  
g e w a n d t e  M e t h o d e  aus  d e m  E x t r a k t  w m  Brachycaudus 
napelli Schrk.  m i n d e s t e n s  ein p h y t o t o x i s c h e r ,  wenn  a u c h  
n i c h t  ge re in ig te r  Stoff  a b g e t r e n n t  wurde ,  de r  E r sch la f f en  
u n d  i r revers ib le  S c h g d i g u n g  der  Ve r suchsp f l anzen  herw)r -  
rief. Visuelle S y m p t o m e ,  das  he iss t  nek ro t i s che  Flecke au f  
den  I n t e r k o s t a l f e l d e r n  der  B la t t f l / i chen  sowie an  den  
B l a t t s p i t z e n ,  e n t s p r a c h e n  auf fa l l end  den  w m  (;XUMANN 'a 
fiir die Seh / id igung  d u r c h  We l k e t o x i n e  pi lz l icher  N a t u r  
b e s c h r i e b e n e n  S y m p t o m e n .  Zurze i t  k a n n  die F rage  noch  
n i c h t  b e a n t w o r t e t  werden ,  o b  eine Bez iehung  zwischen 
d e m  h ie r  aus  d em B l a t t l a u s e x t r a k t  g e w o n n e n e n  u n d  p h y t o -  
tox i sch  w i r k e n d e n  Stoff  u n d  den  w m  KLOVT a festgestel l-  
t en  St/Srungen in der  \Vasse rb i l anz  der  d u r c h  Blatt lSmse 
a n g e s t o c h e n e n  P f l anzen te i l e  be s t eh t .  

Summary. A sub,stance was isola ted from e x t r a c t s  
p r e p a r e d  f rom a p h i d s  (Brachycaudus napelli Schrk.)  which  
induces  b l a c k - b r o w n  necro t ic  a reas  in leaves of d e t a c h e d  
t o m a t o  shoo t s  wh ich  are p u t  in to  an  aqueous  so lu t ion  of 
t h e  subs t ance .  T h e  p u r i t y  of t h e  isola ted s u b s t a n c e  men-  
t i oned  a b o v e  h a s  no t  ye t  been  d e t e rmi n ed .  

\ r .  | '~AZIIA 

Instilul /i~r experimenteUe ltotanik der 7"schechoslowaki- 
schen A kademie der [Vissenscha/ten, Phytopathologische .4 h- 
Ie|lung, Prag ( Tschechoslowakei), 22..]amtar 1962. 

Ers te  Nekrosen  auf  der  Bla t t fh iche  e iner  T o m a t e n p f l a n z e ,  welche 
3 Tage  i n |  E l u a t  aus  t ier e r s ten  C h r o m a t o g r a m m z o n e  e ingeste l l t  

worden war (nfihere Angaben im Text). 
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Induction of the Formation of a Coli-bacterio-  
phage and Colicin by Hydroperoxide 

U l t r a v i o l e t  r a d i a t i o n  is n o w a d a y s  b y  far  the  mos t  
widely used way  of p row)k ing  an  i nduc t i on  of the  for- 
m a t | o n  of bac t e r i ophages  f rom lysogenic bac t e r i a ;  less is 

k n o w n  a b o u t  the  i n d u c t i o n  w i th  hyd rope rox ide .  LWOFF 
a n d  J ACOU l found  t h a t  t h e  s ame  fac to rs  which  induce  the  
p r o d u c t i o n  of p h a g e  - a m o n g  t h e m  t h e  U V - r a y s  a n d  h y d r o -  
p e r o x i d e - e q u a l l y  well i nduce  t h e  p r o d u c t i o n  of colicin in 

I A. ].,,vovF a n d  l:. JACOlL C. R. Acad .  Sci. Par is  2a4, 2 g o \  (195"2!. 
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b a c t e r i a  Escherichia coli. Y et  up  to  now. i t  h a s  n o t  b e e n  
d e t e r m i n e d  w h a t  degree  of i n d u c t i o n  of b o t h  p h a g e  a n d  
colicin m a y  be o b t a i n e d  w i t h  h y d r o p e r o x i d e  in  t he  same  
s t r a in ,  a n d  th i s  ac t ion  of H 2 0  2 ha s  n o t  been  c o m p a r e d  
w i t h  t h e  effect  of UV-rays .  T h e  pu r pos e  of t he  p r e s e n t  
c o m m u n i c a t i o n  is to  a n s w e r  t he se  ques t ions .  

VVe used  t he  lysogenic  a n d  cot ic inogenic  s t r a i n  L I I -18,  
t he  i n d u c t i o n  of w h i c h  b y  U V - r a y s  was a n a l y s e d  in a 
p r ev ious  work~. T h e  essen t ia l  e x p e r i m e n t a l  cond i t ions  
were  t h e  s a m e  as in  t h e  p r e v i o u s  e x p e r i m e n t s  on  t h e  in-  
d u c t i o n  b y  U V - r a y s  ~,3. I n  alI  e x p e r i m e n t s ,  3 h old  b r o t h  
cu l tu re s  of t h e  s t r a i n  L II-18,  i n o c u l a t e d  f rom s tock  
cu l tu re s  a n d  c o n t a i n i n g  a b o u t  6 • 107 l iv ing cells in  1 ml,  
were t r e a t e d  w i t h  h y d r o p e r o x i d e ;  t h e  s ame  cu l tu re s  wi th-  
o u t  H~O 2 se rved  as controls .  D u r i n g  t he  e x p e r i m e n t  t h e y  
were i n c u b a t e d  a t  34 ° C. A t  a p p r o p r i a t e  in te rva l s ,  s amples  
were f i l tered t h r o u g h  col lodion u l t raf i l t res .  The  p h a g e  was  
t h e n  t i t r e d  acco rd ing  to t he  n u m b e r  of p l aques  in t h e  aga r  
cu l tu res  of a sens i t ive  s t ra in .  T h e  colicin was f i t t e d  accord-  
ing to  t h e  d i m i n u t i o n ,  of l iv ing  i n d i c a t o r  b a c t e r i a  in  a n  
a p p r o p r i a t e l y  d i lu ted  suspens ion  (our own  method~) .  

(1) Chronological Course o/ the Production o/ the Phage 
and Colicin a/ter HzO ~ Induction. P r e l i m i n a r y  e x p e r i m e n t s  
p r o v e d  t h a t  t he  be s t  c o n c e n t r a t i o n  of HzOz to p r o d u c e  
colicin is a b o u t  1~I/2000. Pe rox ide  of t h i s  c o n c e n t r a t i o n  
has  the re fo re  been  a d d e d  to  20 ml  of a L I1-18 cu l ture .  
Samples  of 2 ml  each  were t a k e n  a f t e r  0, 2, 4, 6, 8, a n d  10 h 
of i n c u b a t i o n  f rom the  e x p e r i m e n t a l  a n d  con t ro l  cu l t u r e s  
a n d  t r e a t e d  as  s t a t ed .  

F r o m  the  resu l t s  i t  a p p e a r s  t h a t ,  a l r e ady  u p  to  2 h a f t e r  
a d d i t i o n  of peroxide ,  t h e  p r o d u c t i o n  of b o t h  p h a g e  a n d  
colicin increases  a g a i n s t  the  cont ro l ,  even  if  t h e  t i t e r  of 
col icin increases  d i s t i n c t l y  slower. T he  p r o d u c t i o n  of b o t h  
r eaches  i t s  m a x i m u m  6 h a f t e r  t h e  a d d i t i o n  of pe rox ide ;  
i t  t h e n  decreases  a g a i n  to  t he  va lue  of  t h e  con t r o l  (which  
is, s imi l a r ly  as a f t e r  U V  2, p r o b a b l y  due  to a d s o r p t i o n  of 
t h e m  o n t o  t he  s u r v i v i n g  cells). These  resu l t s  a re  s u m -  
mar i zed  in F igu re  1. 
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Fig. I. Release of free phage and colicin in a culture of the strain 
L II-18 after the induction by M/200O solution of H20 ~. x: time 
after induction in hours; y: ratio of the titer in the induced culture: 
the titer in a control (N:Nc). e - - e  means free phage, o--omeans 

free coliein. 
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Fig. g. The induction of the synthesis of phage and colici~t in the 
strain L II-18 by various concentrations of HzO v Values of average 
mistakes are noted, x: concentration of H~O~; y: titer. • - - i  means 

free phage, o--o means free coliein. 

(2 i Inductive E[/ect o/ Di//erent HzO z Concentratio~zs upon 
the Production o] the Phage and Colicin. I n  these  experi-  
m e n t s ,  a cu l t u r e  of t h e  s t r a i n  L I I -18  was d i s t r i b u t e d  in to  
t e s t - t u b e s  in  6 doses of 2 ml  each.  To each  dose  Hue2 was 
added  in t h e  fol lowing c o n c e n t r a t i o n s :  M/250 ,  M/500, 
M/IO00, M/2000 ,  a n d  M/4000; t he  s ix th  t e s t - t u b e  se rved  
as cont ro l .  All cu l tu res  were i n c u b a t e d  for 6 h a t  34°C, 
t h e n  f i l tered a n d  p h a g e  a n d  col ic in c o u n t s  made .  Th i s  was 
r e p e a t e d  8 t imes .  

The  macroscop ica l  o b s e r v a t i o n  of t h e  course  of these  
e x p e r i m e n t s  (as well  as in  t he  e x p e r i m e n t s  of t he  f irst  
series) showed  a c lear  s l acken ing  of the  m u l t i p l i c a t i o n  of 
t he  cells in  t he  cu l tu re s  w i t h  peroxide ,  a n d  t h e  more  
clearly,  the  h i g h e r  t he  c o n c e n t r a t i o n  of pe rox ide  the  
c u l t u r e  c o n t a i n e d ;  a t  a c o n c e n t r a t i o n  of IV//250 H~O~ the  
d e n s i t y  of t h e  cu l t u r e  pe r s i s t ed  for whole  6 h a t  t he  
o r ig ina l  degree.  

As fa r  as t h e  t i t e r s  of p h a g e  a n d  colicin are  concerned ,  
t he  r e su l t s  were on  t h e  whole  iden t i ca l  in  all  expe r imen t s .  
The  a v e r a g e  va lues  of t he  t i t e r s  o b t a i n e d  b y  d i f f e ren t  con-  
c e n t r a t i o n s  a n d  t h e i r  ave r age  m i s t a k e s  are  s u m m a r i z e d  in 
F igure  2. All  c o n c e n t r a t i o n s  e m p l o y e d  induce  t h e  pro-  
d u c t i o n  of phage ,  whereas  t he  p r o d u c t i o n  of eol ic in is 
no t  i nduced  b y  t he  c o n c e n t r a t i o n  3 / / 2 5 0  (nor  b y  h igher  
c o n c e n t r a t i o n s ) ;  on  t h e  c o n t r a r y ,  th i s  c o n c e n t r a t i o n  di- 
min i shes  t he  t i t e r  of t h e  col ic in to  a b o u t  1 ~/o of con t ro l  
va lue .  He re  i t  is p r o b a b l y  a tox ic  ac t ion  of freed oxygen  
on  the  p r o d u c t i o n  of colicin. Th i s  m a y  be  in  c o n n e c t i o n  
w i t h  t he  f ind ings  t h a t  t he  p r o d u c t i o n  of some colicins is 

2 j .  ~MARDA) Fol. microbiol. 6, ,14 (1961). 
a j .  ~MARDA ) Fol. biol. Praha 6, 225 (1960). 
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stimulated by  anaerobiosis  a,~ which  is no t  the  case in 
phage. 

The o p t i m u m  HzO,~ concen t ra t ion  for the  induct ion  of 
phage is/14/500, whereas  t h a t  for  the  induc t ion  of colicin 
is by 4 t imes  lower, This  o p t i m u m  is more clearly ex-  
pressed in the phage than  in coliein. 

Up to now we can compare  these results  wi th  the  d a t a  
of NORTHROP s, LWOFF and JACOB 1, LWOFF 7, and FA- 
GUE~ ~. They  agree v e r y w e l l .  Our  results moreover  show 
clearly t h a t  the  effect ive  dose for the induc t ion  of coli- 
cinogeny is considerably  lower than  t h a t  for the  induc t ion  
of lysogeny- -a  conclusion s imilar  to  t h a t  drawn by  
HAraON ~ and  ourselves z for UV induct ion.  

I n  compar ing  the  induc t ion  of the  s t ra in  L II-18 by  
hydroperoxide  wi th  t h a t  by  UV-rays  z, we find on the  
whole t h a t  the  effect  of the  induct ion  by  H~Oa is tess. 
Whereas,  when using UV-rays  of a wave- leng th  2537 /~, 
the t i t e r  of the  phage wi th  this s t ra in  was increased by  
161 times,  and t h a t  of coliein by  20 t imes  agains t  the  
control, hydroperox ide  increased the produc t ion  of phage  
35 t imes a t  most  and of colicin only 7 t imes.  This  means  at  
any ra te  t h a t  the  inducing effect of UV-l igh t  canno t  be 
identified wi th  t h a t  of H~Oz. 

We  therefore  seem no t  only to  have  the  r ight  to pos tu-  
late, t oge the r  wi th  TmMANN x°. t h a t  in the  mu tagen ic  
effect several  d i f ferent  kinds of react ion m a y  par t ic ipate ,  
but  we m a y  expec t  the  same also from induct ion.  

Zusammen[assung. Die Arbe i t  g ibt  die Resu l t a t e  der  
I n d u k t i o n  der  Lysogenie  und der  Colicinogenie im selben 
S t a m m e  E. coli (L II-18) m i t  SVasserstoffperoxid an. Der  
Phagen t i t e r  wurde  35real, der  Colicint i ter  7real erh6ht .  
Die op t ima le  Konzen t r a t i on  des HzO~ fiir Phagenb i ldung  
war  M/500,  die fiir Col ic inbi ldung M]2000. Im  Vergleich 
mi t  .der Induk t ion  desselben S t ammes  mi t  U V - L i c h t  ist  
die Wi rkung  des H20~ verMiltnismi~ssig schwach.  

j. ~MARDA, 
with  technical  coopera t ion  of V. ~ERM£K 
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I so l ement  et identi f icat ion du 5 f l - p r 6 g n a n e  l l f l ,  
17a,  2 1 - t r i o l  3, 2 0 - d i o n e  ( D i h y d r o c o r t i s o l )  d a n s  

l ' u r i n e  h u m a i n e  

Les urines de 24 h d ' u n  pa t i en t  a t t e i n t  d ' une  t u m e u r  
f6minisante de la surr6nale on t  6t6 hydrolys~es par  le suc 
digestif  d'Helix pomatia. Aprbs ex t rac t ion  par  t '6 ther  sul- 
furique, l ' ex t r a i t  est  lay6 une lois pa r  0,05 v de CO3Na 2 
9% p /v  e t  pa r  une lois 0,05 v d 'eau .  L ' e x t r a i t  dissous dans  
le d ich lorom6thane  est adsorb6 sur une colonne de fiorisil 
et  61u6 par :  (a) 80 ml de d ich lorom6thane  con tenan t  2,5% 
de m6thanol ,  (b) 150 ml de d ich lorom6thane  con tenan t  
12,5% de m6thanol ,  (c) 80 ml de m6thanol .  La  fract ion 
(b) qui  con t ien t  90% des cort icost6roides est ch romato -  
graphi6e dans  le systeXme chloroforme]formamide .  On  
t rouve  une  t ache  r6duisant  te bleu de t6 t razol ium entre  le 
cortisol e t  la cor t isone;  ce t t e  zone est  61u~e et le r6sidu sec 
est r echromatograph i6  dans  le m8me syst~me pendan t  
6 h; on ne t rouve  qu 'nne  seule tache  r~duisant  le bleu de 
t6trazolium. La zone cor respondante  est  61u*e e t  apr~s 
chromatograph ie  sur gel de silice des cort icost6roides cor- 
respondants ,  on les ch romatograph ie  dans  les systbmes:  
benz~ne]m6thanol-eau (211-1) ; i sooc tane /bu tanol  ter t ia i re-  
eau (1015-9); to lu~ne-ac6tate  d '6 thy le /m6thano l -ea  (9-1] 
5-5) tolu~ne]propanedtol  e t  benz~ne]formamide;  on ne 
d6tecte dans tons  ces syst~mes qu 'une  seule tache  r6dui- 
sant  le bleu de t~t razol ium et  a y a n t  le m6me Rf  que le 
5fl-pr6gnane l i f t ,  17ct, 21-triol 3,20-dione (dihydro-  
cortisol) de synth~se. 

Une  par t ie .a l iquote  du compos6 isoM, est  oxyd~e d 'une  
part  pa r  le b i smu tha t e  de sodium et  d ' au t r e  pa r t  par  
l 'oxyde chromique.  Le produi t  d ' o x y d a t i o n  b i smuth ique  1 
a l e  m6me Rf  que  le 5fl-androstane 11fl-ol 3, 17-dione (II) 
dans les syst~mes hexane-benz~ne (1-1)/propanediol  et  
l igroine/propanediol .  Le p rodu i t  d ' o x y d a t i o n  chromique  ~ 
a l e  m6me RI  que  le 5fl-androstane 3, 11, 17- t r ione (III)  
dans les syst~mes hexane-benz~ne (1-1)/propanediol  e t  

l igroi 'ne/propanediol.  Une au t re  par t ie  a l iquo te  a 6t6 
ac6tyl6e e t  son ac6ta te  pr6sente le m~me Rf  que  le 21 
monoac6 ta te  de 5fl-pr6gnane l l f l ,  17~, 21-trio1 3, 20-dione 
(IV) dans  les systbmes tolu~ne]propanediol  e t  benz~ne[ 
formamide .  L ' ac6 ta t e  du compos6 isol6 a 6t6 oxyd6 par  
l ' oxyde  ch romique  e t  le p rodu i t  de  t ' oxyda t ion  a l e  m6me 
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Schema de i'identification du 
5B-pr~gnane 11B, 17~,21-1riol 3, ZOdione 
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