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A Bacteriocinogenic Type 1 Strain of 
Klebsiella pneumoniae 

P r o d u c t i o n  of bac t e r i oc i n s  is a p r o p e r t y  found  in  m a n y  
g roups  of b a c t e r i a  (HAMON a n d  Pt~RON 1). HAMON ~ f o u n d  
t h a t  co l ic inogeny  could be  t r a n s f e r r e d  f rom Escher ichia 
coti to  Klebsiella pneumoniae, a n d  more  r e c e n t l y  (HAMoN 
a n d  P£RON x) r e p o r t e d  t h a t  m a n y  s t r a i n s  of Klebs ie l la  
a n d  Aerobacter aerogenes p r oduce  bac te r ioc ins  ac t ive  on  
o t h e r  such  s t ra ins ,  a l t h o u g h  n o t  u p o n  t h e  Escherichia coli 
s t r a i n s  used  as col ic in ind ica tors .  

~,Ve h a v e  i n v e s t i g a t e d  t h e  n a t u r e  of t h e  i n h i b i t o r y  a g e n t  
re leased  b y  K. pneumoniae s t r a i n  1.2. Th i s  s t r a i n  is of  
c apsu l a r  s e ro type  l (A) a n d  was k i n d l y  p r o v i d e d  b y  
Professor  J .  P. D u o m D .  I t  is de r ived  d i r ec t ly  v ia  ser ia l  
subcu l t u r e s  f rom N.C.T.C. s t r a i n  5054. CIucT~ e t  al. ~ re- 
p o r t e d  t h a t  t h e i r  s t r a i n  52144, also de r ived  or ig ina l ly  
f rom N.C.T.C. 5054 was lysogenic  for UV- induc ib l e  bac-  
t e r i ophage  ac t ive  on  K. pneumoniae s t r a i n  B7380. 

Fo l lowing  t h e  m e t h o d  of FREDER1CQ 4 s t r a i n  1.2 was  
g rown  for two  days  as s t a b  inocu la  in  n u t r i e n t  aga r  p la tes .  
The  surface  of t h e  p la t e s  was  t h e n  s ter i l ized b y  br ief  ex-  
posure  to  ch lo ro fo rm v a p o u r ,  a n d  a sof t  n u t r i e n t  aga r  
ove r l ay  seeded w i t h  p o t e n t i a l  bac t e r i a l  i n d i c a t o r  s t r a in s  
was added .  Af t e r  o v e r n i g h t  i n c u b a t i o n  t he  p la tes  were  
e x a m i n e d  for zones of i n h i b i t i o n  cen t e r ed  on  t h e  u n d e r -  
ly ing  s t a b s  of s t r a i n  1.2. S t r a i n  1.2 was  f o u n d  b y  this ,  
a n d  b y  o t h e r  m e t h o d s  also, to  p r oduce  i n h i b i t o r y  a c t i v i t y  
aga in s t  12 of 47 o t h e r  Klebs ie l la  s t ra ins ,  i nc lud ing  some 
n o n - c a p s u l a t e  s t ra ins .  No i n h i b i t i o n  of col icin i n d i c a t o r  
s t r a i n s  E. coli K-12,  E. coil B-1 a n d  Shigella dysenteriae 
-,,,,,as obse rved .  

A t t e m p t s  were  m a d e  to  p r o p a g a t e  t h e  i n h i b i t o r y  
agent ( s )  re leased  b y  s t r a i n  1.2. Cores of a g a r  were  c u t  
f rom zones  of i n h i b i t i o n  on  t e s t  p l a t e s  a n d  s h a k e n  in  
sma l l  v o l u m e s  of b r o t h .  These  b r o t h  e tua tes  a n d  ser ia l  
d i lu t ions  were s ter i l ized b y  f i l t ra t ion ,  b y  ch lo ro fo rm 

t r e a t m e n t ,  or  b y  s t r e p t o m y c i n  a n d  spo t  t e s t e d  on to  
su i t ab l e  i n d i c a t o r  s t ra ins .  I n  al l  cases t h e r e  was a g r a d u a l  
d i m i n u t i o n  of i n h i b i t o r y  a c t i v i t y  a n d  in no  case were 
t h e r e  o b s e r v e d  d i sc re te  p l aques  i n d i c a t i v e  of t h e  p resence  
of bac t e r i ophage .  S imi la r  t e s t s  were  p e r f o r m e d  w i t h  aged  
b r o t h  cu l tu re s  a n d  w i t h  U V - i r r a d i a t e d  cells g r o w n  in  
b r o t h .  I n  t h e  l a t t e r  case a cons ide rab le  inc rease  in  t h e  
t i t e r  of i n h i b i t o r y  a c t i v i t y  was  o b s e r v e d  b u t  a g a i n  no  
p h a g e  p l aques  were  vis ible .  A t t e m p t s  to  c o n c e n t r a t e  t h e  
i n h i b i t o r y  a c t i v i t y  b y  h igh - speed  c e n t r i f u g a t i o n  gave  
n e g a t i v e  resul ts .  T r e a t m e n t  w i t h  h e a t  (70°C, 10 rain) ,  
w i t h  cc-chymotrypsin ,  or  w i t h  t r y p s i n  r e su l t ed  in  des t ruc -  
t i o n  of a c t i v i t y .  

W e  conc lude  t h a t  K.  pneumoniae, s t r a i n  1.2, releases 
a n  UV- induc ib l e  bac te r ioc in ,  or  bac te r ioc ins ,  a c t i v e  on  
o t h e r  Klebs ie l la  s t ra ins .  

Rdsum& L a  souche  1.2 (N.C.T.C. 5054) de Klebsiella 
pneumoniae est  bac t6r ioc inog~ne .  Sur  47 souches  de 
Klebs ie l la  ~tudi6es  25% se s o n t  r6v~16es sens ibles  k ce t t e  
bac t6r ioc ine .  
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Biosynthes is  of Alkaloids.  On the Transforma-  
t ion of Tyrosine to 3 ,4-Dihydroxyphenyla lanine  

in Papaver somniferum L. Plants  

T h e  a r o m a t i c  a m i n o  acids,  t y ros ine  a n d  3, 4 - d i h y d r o x y -  
p h e n y l a l a n i n e ,  or  t h e i r  b i ochem i ca l  equ iva l en t s ,  a re  in  
genera l  cons idered  as a lka lo id  p recu r so r s  in  Papaver som- 
ni/erum p l a n t s  1-*. P h e n y l a l a n i n e  was  found  to  be  incor-  
p o r a t e d  i n to  t h e  m o r p h i n e  s t r u c t u r e  to  a m u c h  lesser  
degree  ~. T h e  m e c h a n i s m  of p a r t i c i p a t i o n  of t h i s  a m i n o  
ac id  in b i o s y n t h e t i c  r eac t i ons  l ead ing  to o p i u m  a lka lo ids  
is st i l l  a m b i g u o u s .  Us ing  t i ssue  h o m o g e n a t e s  a n d  in f i l t r a -  
t i on  t echn ique ,  we d id  n o t  succeed in  d e m o n s t r a t i n g  t h e  
h y d r o x y l a t i o n  of p h e n y l a l a n i n e  to  t y ro s ine  ~. 

P h e n y l a l a n i n e  a n d  t y ro s ine  occur  in  some  o rgans  of t h e  
p l a n t  o n l y  in t races ,  3, 4 - d i h y d r o x y p h e n y l a l a n i n e  fa i led 
to be de t ec t ed  a t  all  7. T h e  presence  of b i ochem ica l  
e q u i v a l e n t s  of these  subs t ances ,  p h e n y l p y r u v i e  a n d  p-  
h y d r o x y p y r u v i c  acid a t  c e r t a i n  s tages  of p l a n t  deve lop-  
m e n t  was  p r o v e d  8 

I n  p r ev ious  e x p e r i m e n t s  ~, we succeeded in d e m o n s t r a t -  
ing p o l y p h e n o l a s e  a c t i v i t y  in  P. somni/erum p lan t s ,  
w h i c h  m i g h t  be  in  r e l a t i on  to  o x i d a t i v e  a n d  o x i d a t i v e -  
coupl ing  r eac t i ons  i n v o l v e d  in  b i o s y n t h e t i c a l  m e c h a -  

n isms.  W e  were the re fo re  i n t e r e s t e d  in i n v e s t i g a t i n g  the  
i n d i v i d u a l  r eac t ion  s teps ,  f i rs t  of al l  t h e  t r a n s f o r m a t i o n  ot 
t y ro s ine  to 3, 4 - d i h y d r o x y p h e n y l a l a n i n e ,  wh ich  fai led to 
be d e t e c t e d  in  p o p p y  p lan t s ,  a l t h o u g h  d o p a m i n e  was 
d e m o n s t r a t e d  as a s ign i f i can t  p r ecu r so r  in  rad io iso topic  
feeding e x p e r i m e n t s  10. 

W e  h a v e  ca r r ied  o u t  e x p e r i m e n t s  in  v i t r o  w i t h  ace tone  
powde r s  of roo t s  col lec ted  in  t h e  v e g e t a t i o n  p h a s e  of 
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P. somni[erum L. var. 'V£hoveck3~' plants specified t t  as IIB 
(the phase of developed leaves). The acetone powder pre- 
pared in the usual way tt was dissolved in a buffer solution 
(TRIS-HC1, pH 7.05) ; a 2.4% preparation resulted, which 
was set free from endogenous amino acids by dialysis at  
0°C against the same buffer solution. The transformation 
of tyrosine in 7.8 • 10-aM concentration was followed in 
the reaction mixture (incubation at 30°C, 20, 40, and 60 
min respectively) by photometric determination of the 
disappearance of this amino acid (9.0, 20.0, and 31.0°/o re- 
spectively) at given conditions (after paper chromato- 
graphic separation using the method described It). At the 
same time the formation of 3,4-dihydroxyphenylalanine 
was analysed by ascending and descending paper chroma- 
tography in different solvent systems (n-butanol- 
CHaCOOH-H20 [4:1 : 5 or 78: 5: 17] and n-propanol-H20 
[3: I]); detection with ninhydrin solution |s or a mixture 
composed of equal parts of a 15% (w/v) solution of FeCI 3 
and 1% (w/v) solution of KsFe(CN)stL As the presence 
of L-ascorbic acid stimulates the oxidative metabolism 
of tyrosine ts. we also studied the formation of 3,4-di- 
hydroxyphenylalanine after addition of this substance in 
1.8 • 10 -2 and 3.6 • 10-~M concentration. The identifica- 
tion of 3,4-dihydroxyphenylalanine was confirmed by 
rechromatographing the eluted substance with a standard 
preparation of 3,4-dihydroxyphenylalanine (Calbiochem 
Inc.)eL Other ninhydrin-positive substances were de- 
tected, especially in experiments with increased amounts 
of L-ascorbic acid. These substances could not be identi- 
fied; nevertheless, some of them probably correspond to 
previous data t6. 

We succeeded in demonstrating the enzymic transfor- 
mation of tyrosine to 3, 4-dihydroxyphenylalanine, both in 
presence and in absence of L-~corbie acid. The process is 
of enzymic character, since heat-denaturated preparations 
were absolutely ineffective: the amounts  of exogenous 
tyrosine did not decre~e and the presence of 3,4-di- 
hydroxyphenylalanine was not detected. 

Zusammen/assung. In Wurzelpriiparaten von Papaver 
somni/erum L. wurde die enzymatische Umwandlung yon 
Tyrosin in Dioxyphenylalanin bei Anwesenheit oder Ab- 
wesenheit yon L-Ascorbinsiiure nachgewiesen. 
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K i n e t l k  des  M a l o n d l a l d e h y d e s  l m  O r g a n l s m u s  

Malondialdehyd (MDA), ein Produkt der oxydativen 
Degradation der Polyenfettsiiuren, entsteht aus Di- 
methinmethanradikalen, als Enolform yon ~-Hydroxy- 
akrolein. Dieser Bestandteil aus der Lipoxydationsspal- 
tung wurde bisher praktisch nur  analytisch ausgeniitzt, 
da MDA mit Hilfe kolorimetriseher Reaktion mit 2-Thio- 
barbiturs/iure (Methinfarbstoff) giinstig festgestellt wer- 
den kann t. Die Reaktion kam bei teehnologischen Fett- 
analysen wiederhoit zur Anwendung s, ebenfalls bei Lipo- 
peroxydationsuntersuchungen an biologischem Mate- 
rial -~, Aldehyde sind zur Oxydation MDA auch in kiinstli. 
chen Systemen im Organismus leicht oxydierbar, z.B. 
MDA + Fe 2+ + CysteinL 

Die Oxydationsprodukte des MDA - n i c h t  aber Malon- 
semialdehyd und MalonsAure - geben keine Thiobarbitur- 
s/iurereaktion, was bei Untersuchungen tier Lipoperoxy- 
dationsintensit~.t zu negativen Ergebnissen fiihren kann. 
Ausserdem kommt man zur Annahme, dass MDA als 
leicht reagierende Substanz eine gewisse Rolle im Stoff- 
wechsel spiel,: Bildung des Malonylcoenzyms A, welches 
in der Synthese der Fetts/iuren einen wichtigen Platz 
einnimmtL 

Darum verfolgten wir, nach Verabreichung yon MDA 
in bestimmten Zeitabschnitten, die Konzentration des 
MDA in verschiedenen Organen, im Biutserum und ebenso 
seine Ausscheidung im Harn. Folgende Fragen sollten 
gekliirt werden: {1) Wird MDA metabolisiert ? Wenn ja, 
mit  welcher IntensitAt in vivo ? (2) Beeinflusst die Oxyda- 

tion des MDA die Ergebnisse der Lipoperoxydation im 
Organismus ? 

MDA wurde mit vorsichtiger Hydrolyse aus 1,1,3,3- 
Totraltthoxypropan gewonnen. Die Versuche wurden an 
48 erwachsenen mlinnlichen Albinoratten yon 200-220 g 
Gewicht vorgenommen. Es wurden 6 mg MDA in 2 ml 
physiologischer L6sung i.p. verabreicht. MDA wurde im 
Homogenat der Organe oder direkt im Serum und H a m 
nach F.nteiweissung (0,5 ml Serum, H a m oder Homo- 
genat (25%) + 4,5 mi Phosphat-Puffer pH 5,9 + 2,0 ml 
7% Perchlorsliure, vom Filtrat  4,0 ml + 2,0 ml Thio- 
barbitslhtre 0,8%; 100', 10 rain photometrisch bei 530 
m#) gemessen. Die Kontrolltiere (6 Ratten) erhielten 6 mg 
in 2 ml i.p. Antipyrin/1-Phenyl-2,3-dimethylpyrazolon 
(Bestimmung siehe ¢) ; eine Substanz, die im K6rper prak- 
tisch nicht metabolisiert wird. 
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