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b r e a t h  of r a t s  wh ich  h a v e  e i ther  been  g iven  single oral doses of A n t a b u s e  (or d i e thy ld i th ioca rbamate ) ,  
or are sub jec t s  in chronic-feeding tes ts .  

Deta i led  repor t s  of t hese  s tud ies  will be  m a d e  later .  
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F r o m  expe r imen t s ,  m a i n l y  wi th  m u l t i p l y  deficient  m u t a n t s  of E. cell, i t  h a s  been conc luded  1 
t h a t  t he  bac te r i a  syn thes i ze  t r y p t o p h a n ,  pheny l a l an i ne  a n d  ty ros ine  f rom a c o m m o n  precursor :  

P recur so r  
I 

T r y p t o p h a n  P h e n y l a l a n i n e  Tyros ine  

On t he  o ther  hand ,  it  h a s  been  shown  ~ t h a t  in t h e  an ima l  b o d y  p h e n y l a l a n i n e  is conve r t ed  
into tyros ine ,  and  it  h a s  been  a s s u m e d  t h a t  in E. cell t r y p t o p h a n  is t r a n s f o r m e d  into pheny la l an ine  3 
and  t he  la t t e r  to ty ros ine  4, so t h a t  a " s t r a i g h t "  s c h e m e  appea r s  possible:  

(B) Precursor  -+ T r y p t o p h a n  -+ P h e n y l a l a n i n e  --> Tyros ine  -+ 
--> Metabol i te  of Tyros ine  

A decision be tween  t he  two a l t e rna t ives  appea r s  possible  b y  t he  s t u d y  of " s p a r i n g  effects"  
in th i s  s y s t e m .  Scheme (B), and only Scheme (B) d e m a n d s  t h a t  in a t r yp tophan -de f i c i en t  m u t a n t  
b o t h  p h e n y l a l a n i n e  and  ty ros ine  will exe r t  a spa r ing  ac t ion  on t r y p t o p h a n - - i n  a pheny la l an ine -  
deficient  m u t a n t  on ly  ty ros ine  on pheny la l an ine ,  whi l s t  in a tyros ine-def ic ient  m u t a n t  ne i the r  of 
t he  o ther  a m i n o  acids  shou ld  show a spa r ing  effect. T he  e x p e r i m e n t s  repor ted  here  have  p roved  
scheme (B) to be probable. 

(i) A t ryp tophan -de f i c i en t  m u t a n t  of E. coli (I9-2),  wh ich  did no t  grow on DL-phenyla lanine  
or DL-tyrosine alone, gave  full g rowth ,  w h e n  t he  c o m b i n a t i o n  of 12 ~,]ml of DL- t ryp tophan  and  
4 ° p[ml  of DL-phenyla lan ine  was  applied,  and  an  even  more  l u x u r i a n t  g rowth  t h a n  wi th  t r y p t o p h a n  
alone,  w h e n  to 12 p]ml  of DL- t ryp tophan  2o p /ml  of L- tyrosine  was  added.  

(if) A pheny la lan ine -def ic ien t  m u t a n t  of  E. coli (M83-5) ,  wh ich  does no t  uti l ize DL- t ryp tophan  
alone and  is also no t  s igni f icant ly  s t i m u l a t e d  b y  t h e  add i t ion  of DL- t ryp tophan  to  va r ious  levels 
of DL-phenyla lanine  (i, 4 a n d  IO y /ml ,  g iv ing 2, 38 a n d  50 % of full  growth) ,  r e sponded  to L- tyrosine  
in t he  following m a n n e r :  ty ros ine  alone did  no t  s t i m u l a t e  growth ,  b u t  w h e n  600 y /ml  of ty ros ine  
was  added  to 2 y /ml  of pheny la l an ine ,  t h e  g rowt h  r a t e  rose f rom 2o to  65 % of full growth.  La rge r  
quan t i t i e s  of ty ros ine  did n o t  exer t  a n y  add i t iona l  effect. 

(iii) In  a tyros ine-def ic ient  m u t a n t  (M83-9) ,  DL- t ryp tophan  (up to  iooo y[ml) did no t  show 
a n y  effect, e i ther  alone or in c o m b i n a t i o n  wi th  quan t i t i e s  of L- tyros ine  wh ich  gave  20 or 5 ° ~o of 
full g rowth ,  and  DL-phenyla lanine  (60o ~]ml) caused  on ly  ve ry  s l ight  increases  (5-12 %) a t  16 and  
25 % of full g rowth  (produced b y  I a n d  2 y lml  of L-tyrosine).  



VOL. 9 {1952 ) SHORT COMMUNICATIONS, PRELIMINARY NOTES 2 2 I  

S u p p o r t i n g  evidence  for t h e  va l id i ty  of  t he  " s t r a i g h t "  s c h e m e  (B) can  be der ived f rom ana logous  
e x p e r i m e n t s  wi th  t h e  inh ib i ted  m u t a n t s .  As an  example ,  t he  resu l t s  ob ta ined  wi th  p - a m i n o p h e n y l -  
a lan ine  (PAPA)  as inhibitoI*,  s,~ m a y  be quoted .  

(iv) The  t r yp tophan -de f i c i en t  m u t a n t ,  t he  P AP A- i nh ib i t i on  of which  is compe t i t i ve ly  reversed  
b y  DL- t ryp tophan ,  was  s t i m u l a t e d  to  full g r o w t h  a l r eady  b y  smal l  quan t i t i e s  of DL-phenyla lan ine  
or L-tyrosine,  added  a t  g r o w t h  levels of o and  3 ° % (i.e. in presence  of 4 7 /ml  of DL- t ryp tophan  
a n d  200 a n d  4 ° 7/ml of PAPA) .  B o t h  p h e n y l a l a n i n e  and  ty ros ine  exe r t  t h u s  a spa r ing  effect on 
t r y p t o p h a n .  

(v) The  pheny la l an ine -de f i c i en t  m u t a n t ,  wh ich  gives  14 and  30 % of full g r o w t h  in presence  
of 4oo y / m l  of P A P A  and  8 a n d  14 )p/ml of DL-phenyla lanine ,  respect ively ,  is s t i m u l a t e d  up  to  6o 
and  90 % of full g r o w t h  b y  add i t ion  of D c - t r y p t o p h a n .  8 ~ /ml  of L- tyrosine  increased  t he  g rowth  
f rom 27 to  IOO %, w h e n  added  to 14 ~,/ml of OL-phenyla lan ine  and  40o y/ml  of P A P A ,  and  2 y /ml  
of L- tyros ine  raised it  f rom IO to  95 % of full g rowth ,  w h e n  employed  in con junc t ion  wi th  8 y/ni l  
of DL-phenyla lan ine  and  4oo y / ml  of P A P A .  Thus ,  t he  inh ib i to r  s t i m u l a t e s  t he  ut i l iza t ion of t r yp to -  
p h a n  b y  t he  m u t a n t  a n d  e n h a n c e s  t he  spa r ing  effect of tyros ine .  

(vi) I n  t he  P A P A - i n h i b i t e d  tyros ine-def ic ient  m u t a n t ,  add i t ion  of DL-phenyla lan ine  to s u b -  
op t ima l  quan t i t i e s  of L- tyros ine  gave  be t t e r  g r o w t h  t h a n  L- tyros ine  alone. I n  presence of 16oo y ]ml  

o/ of P A P A ,  e.g., t h e  c o m b i n a t i o n  of 7 y / ml  of L- tyros ine  and  2 y /ml  of I )L-phenyla lanine  gave  12o /o 
of t he  g rowth ,  a level wh i ch  could be  ach ieved  w i t h  io  y /ml  of L-tyrosine,  The  inhibi tor ,  therefore ,  
a c t u a l l y  s t i m u l a t e s  t he  cellular  facul t ies  of t he  bac te r ium.  

In  conclus ion,  it  therefore  seems  possible  to a s s u m e  tha t ,  in add i t ion  to t he  " b r a n c h e d "  s cheme  
descr ibed b y  D a v i s  1, a " s t r a i g h t "  s cheme  in t h e  syn t he s i s  of t he  a roma t i c  a m i n o  acids  also exis ts .  

A de ta i led  accoun t  of these  e x p e r i m e n t s  inc lud ing  a s t u d y  of o the r  inh ib i tors  and  of a t r ip ly  
def ic ient  m u t a n t  of  E. coli, will be pub l i shed  elsewhere.  
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Nous  a v o n s  m o n t r d  r 6 c e m m e n t  1 que  la c o n s o m m a t i o n  d ' oxygSne  de f r a g m e n t s  5nucldds d ' a m i b e s  
se m a i n t i e n t  A son t a u x  n o r m a l  p e n d a n t  une  dizaine de jours ;  r a p p r o c h a n t  ce fai t  d ' o b s e r v a t i o n s  
de MAZlA EZ HIRSHFIELD ~ d tab l i s san t  que  l '6nucldat ion  d i m i n u e  f o r t e m e n t  e t  r a p i d e m e n t  la pdnd- 
t r a t i o n  du  32p darts les amibes ,  nous  av ions  conclu  que  l ' en lSvemen t  du n o y a u  p r o v o q u e r a i t  une  
i n t e r r u p t i o n  darts le couplage  en t r e  les o x y d a t i o n s  et  les phospho ry l a t i ons .  


