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Zusammen[assung 

F l e x n e r - J o b l i n g - I Z a r z i n o m e ,  die s p o n t a n  regress ie ren ,  
weisen  e ine  zwei-  b i s  v i e r f a c h e  S t e i g e r u n g  i h r e r  k a t h e p t i -  
s c h e n  A k t i v i t ~ t  auf.  D a b e i  i s t  die sau re  P h o s p h a t a s e  n i c h t  
ver~inder l ich ;  die a lka l i s che  P h o s p h a t a s e  h i n g e g e n  s i n k t  
in  r e g r e s s i e r e n d e n  T u m o r e n  auf  e i n e n  B r u c h t e i l  i h r e r  
u r s p r f i n g l i c h e n  A k t i v i t ~ t .  

Enzymic  Activities of Vi Strains of Salmouel la  
t cphosa and their W Variants 

SHRIVASTAVA et al. ~ s o u g h t  to  co r r e l a t e  t he  e n z y m a t i c  
a c t i v i t i e s  of v a r i o u s  s t r a i n s  of S. typhosa w i t h  t h e  
p r e sence  of Vi  a n t i g e n  in t h e s e  s t r a in s .  T h e s e  a u t h o r s  
r e p o r t e d  m a r k e d  d i f fe rences  in t h e  o x i d a t i v e  m e t a b -  
o l i sm of g l u t a m i c  ac id  a n d  t y r o s i n e  a n d  c o n c l u d e d  t h a t  
t h e  Vi  a n t i g e n  is in  some  w a y  r e s pons i b l e  for  t h e  h i g h e r  
m e t a b o l i c  a c t i v i t i e s  of Vi  c o n t a i n i n g  s t r a in s .  T h e  s t r a i n s  
e x a m i n e d  b y  SItRIVASTAVA et al. r e p r e s e n t e d  t h e  recog-  
n i zed  poss ib le  a n t i g e n i c  c o m b i n a t i o n s  k n o w n  t o  occur  
in  S. typhosa. T h u s ,  t h e  Vi  I s t r a i n  c o n t a i n e d  p r e d o m i -  
n a n t l y  Vi  a n t i g e n ,  t h e  W a t s o n  V s t r a i n  posses sed  al l  t h r e e  
a n t i g e n s ,  Vi, O, a n d  H,  t h e  1-I901 s t r a i n  c o n t a i n e d  t h e  H 
a n d  O an t i gens ,  wh i l e  t h e  O901 s t r a i n  possessed  O 
a n t i g e n  only .  A l t h o u g h  t h e s e  s t r a i n s  cove r  al l  a n t i g e n i c  
v a r i a t i o n s  of  S. typhosa, t h e i r  k n o w n  a n t e c e d e n t s  
c lea r ly  i n d i c a t e  t h a t  t h e y  are  s e p a r a t e  i so la tes  a n d  as ide  
f rom possess ion  of c o m m o n  a n t i g e n s ,  t h e y  are  u n r e l a t e d .  
C o n s e q u e n t l y ,  t h e  p o s s i b i l i t y  m u s t  be  c o n s i d e r e d  t h a t  
t h e  o b s e r v e d  v a r i a t i o n s  in  o x i d a t i v e  m e t a b o l i s m  m a y  be  
due  to  e n z y m a t i c  d i f fe rences  i n h e r e n t  in  e a c h  s t r a in .  I f  
t h i s  were  t h e  case, s u c h  d i f fe rences  wou ld  n o t  be  cor-  
r e l a t e d  w i t h  t h e  p r e sence  of t h e  Vi  a n t i g e n .  I n  o r d e r  
to  d e t e r m i n e  w h e t h e r  s u c h  a c a u s a l  r e l a t i o n s h i p  a c t u a l l y  
exis ts ,  a n u m b e r  of V s t r a i n s  of S. lyphosa were  c o m p a r e d  
w i t h  W v a r i a n t s  ( subs t ra ins )  i so l a t ed  d i r ec t l y  f r o m  each  
of t h e  s t r a in s .  I n  one  i n s t a n c e  a V f o r m  s u b s t r a i n  
i so la ted  f r o m  s t r a i n  H901  fo l lowing  m o u s e  pas sage  was 
c o m p a r e d  w i t h  i ts  o r ig ina l  n o n - V i  s t r a i n  2. 

T h e  s t r a i n s  e x a m i n e d  in  t h e s e  e x p e r i m e n t s  a re  g i v e n  
in t h e  t a b l e .  T h e  cells were  g r o w n  on  m e a t  e x t r a c t  a g a r  
p l a t e s  for  18 h a t  37°C, a n d  were  h a r v e s t e d ,  w a s h e d  a n d  
r e s u s p e n d e d  in M/15 p h o s p h a t e  buf fer .  T h e  s u s p e n s i o n s  
were  t h e n  a d j u s t e d  t o  a f inaI  d e n s i t y  of 500 as  m e a s u r e d  
w i t h  t h e  K l e t t - S u m m e r s o n  p h o t o e l e c t r i c  c o l o r i m e t e r  
u s ing  t h e  b lue  f i l t e r  (420 m#) .  O x i d a t i v e  a c t i v i t i e s  were  
fol lowed m a n o m e t r i c a l l y  a t  37°C in  t h e  u s u a l W a r b u r g  
a p p a r a t u s .  F i n a l  v o l u m e  in al l  vessels  was  2-5 ml,  w h i c h  
i n c l u d e d  2-0 m t  cells in  t h e  m a i n  c o m p a r t m e n t ,  0-4 m l  
s u b s t r a t e  in  t h e  side a r m  (e i the r  M/50  1 -g lu tamic  acid,  
M/50 t y r o s i n e  or  20 % glucose) ,  a n d  0-1 m l  20 % K O H  
in  c e n t e r  well.  

T h e  r e su l t s  of t h i s  c o m p a r i s o n  of a c t i v i t i e s  on  t h e  
s u b s t r a t e s  t e s t e d  i n d i c a t e d  i d e n t i c a l  u p t a k e  b y  V a n d  W 
f o r m s  of t h e  s a m e  s t r a in .  T h u s ,  t h e  d a t a  o b t a i n e d  for  
s t r a i n  Ty2  V a n d  T y 2  V~ r w h e n  p l o t t e d  as a c t i v i t y  c u r v e s  
were  f o u n d  to  be  s u p e r i m p o s e d  t h r o u g h o u t  t h e  course  
of t h e  e x p e r i m e n t .  Tes t s  w i t h  t he  V a n d  W f o r m s  of t he  
W a t s o n  s t r a in ,  t h e  V a n d  W f o r m s  of s t r a i n  58 as well  as  
t h e  V a n d  "~V fo rms  of s t r a i n  H 9 0 1  c o n f i r m e d  t h e s e  
resu l t s .  The  d a t a  c l ea r ly  i n d i c a t e d  t h a t  t h e  V a n d  W 
f o r m s  of e ach  s t r a i n  b e h a v e d  in a n  i d e n t i c a l  m a n n e r  

Oxidation of Giutamic Acid by V and -W Substrains 

S. typhosa Strain t #1 O~ 
J 

60rain 
Ty2 V 
Ty2 W 
"Watson V 
Watson  W 
H 901 V .  
H901 W 
58 V 
58 W 

164 
170 
104 
102 
130 
124 

74 
82 

120 min 
347 
355 
214 
208 
264 
258 
158 
176 

t o w a r d s  t h e  s u b s t r a t e s  t e s t e d  (glucose, t y r o s i n e  a n d  
g l u t a m i c  acid) .  H o w e v e r ,  i t  wil l  be  seen  t h a t  d i f fe rences  
e x i s t e d  b e t w e e n  t h e  s t r a in s .  T h e s e  e x p e r i m e n t s  d e m o n -  
s t r a t e  t h a t  t h e  i n t e r s t r a i n  d i f fe rences  c a n n o t  be  cor re-  
l a t e d  w i t h  t h e  p r e sence  or  a b s e n c e  of t h e  Vi  a n t i g e n .  

FELIX a n d  PITT 1 h a v e  e s t a b l i s h e d  t h e  i m p o r t a n t  ro le  
p l a y e d  b y  t h e  Vi  a n t i g e n  in  m o u s e  v i ru lence .  T h e  
n u t r i t i o n a l  r e q u i r e m e n t s  of t h e  c u l t u r e  as a m a j o r  f a c t o r  
in  m o u s e  v i r u l e n c e  h a v e  b e e n  c la r i f ied  b y  BACON et al. ~, 
a n d  FORMAL et al. 3. A n y  a t t e m p t  to  c o r r e l a t e  enzymat ic  
a c t i v i t i e s  of t h e  v a r i o u s  t y p h o i d  s t r a i n s  w i t h  a n t i g e n i c i t y  
a n d  v i ru l ence  s h o u l d  t a k e  i n t o  a c c o u n t  t h e  i n d i v i d u a l  
d i f fe rences  of  s t r a i n s  h a v i n g  d i f f e r e n t  or ig ins .  T h u s ,  a n y  
c o m p a r i s o n  of Vi  a n d  n o n - V i  c o n t a i n i n g  s t r a i n s  for  
ef fec ts  a t t r i b u t a b l e  to  t h e  Vi  c o m p o n e n t  is b e s t  ac- 
c o m p l i s h e d  b y  t h e  use  of W v a r i a n t s  i so la t ed  f r o m  t h e  
s a m e  Vi  s t r a i n .  Th i s  is f u r t h e r  b o r n e  o u t  in  a l a t e r  p a p e r  
b y  t h e  a u t h o r s  t h e m s e l v e s  in  t h e i r  s t u d y  of a r y l  sul-  
p h a t a s e  a c t i v i t y  in S. typhosa 4. T h e  f ac t  t h a t  o n l y  s t r a i n  
Vi  I d e m o n s t r a t e d  a n y  a p p r e c i a b l e  a c t i v i t y  whi le  o t h e r  
Vi  s t r a i n s  t e s t e d  were  e s sen t i a l l y  i n a c t i v e  f u r t h e r  s e rves  
to  e m p h a s i z e  t h e  d e s i r a b i l i t y  of i n c l u d i n g  t h e  W f o r m  of 
s t r a i n  Vi  I as a c o n t r o l  5. 
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Zusammen[assung 

E n z y m a t i s c h e  A k t i v i t A t e n  in V - S t ~ m m e n  y o n  Sal- 
monella typhosa w u r d e n  m i t  so l chen  in W - S t ~ m m e n ,  
we lche  aus  V - K u l t u r e n  i so l i e r t  w o r d e n  w a r e n ,  verg l i -  
chen .  Die  A k t i v i t ~ t e n  in  V- u n d  W - F o r m e n  g le icher  
St~imme w a r e n  i d e n t i s c h  u n d  s ind  d a h e r  u n a b h ~ n g i g  
y o r e  V o r h a n d e n s e i n  ode r  F e h l e n  des  V i - A n t i g e n s .  
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