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Aryl Sulphatase Activity in Salmonella ~phosa 

The presence  of a ry l - su lpha tase  in bac te r ia  r e m a i n e d  
obscure  t i l l  t he  s tudies  of BARBER et al. x who t e s t ed  160 
s t ra ins  of Micrococcus pyogenes and seven ty - f ive  of 
coagulase  n e g a t i v e  s t aphy lococc i  and  found  t h a t  t w o  
s t ra ins  gave  a ry l - su lpha tase  pos i t ive  react ion,  whereas  
an aerobic  spore fo rming  baci l lus  showed  a g rea te r  
ac t iv i ty .  L a t e r  WHITEHEAD et al. ~ in t he  course  of a 
s u r v e y  of a wide r ange  of bac te r ia l  species, t e s t ed  a few 
s t ra ins  of  Salmonella and  Mycobacteria and  found  t h a t  
mos t  of t h e  Salmonella s t ra ins  wi th  t he  excep t ion  of S, 
paratyphosa were a ry l - su lpha tase  nega t ive ,  whereas  the  
Mycobacteria gave  a pos i t ive  react ion .  ARORA el al. 3 while  
su rvey ing  the  a ry l - su lpha tase  a c t i v i t y  in var ious  pa tho-  
genic  bac t e r i a  r epo r t ed  f a in t  a ry l - su lpha tase  a c t i v i t y  in 
S. lyphosa on f ive days  incuba t ion .  I t  was,  therefore ,  
cons idered  of in t e res t  to  see if the re  were  a n y  differences 
in t he  e n z y m e  a c t i v i t y  of the  var ious  ant igenic  s trains 
of S. typhosa. The  resul ts  ob ta ined  are  descr ibed in the  
p resen t  c o m m u n i c a t i o n .  

The  fo l lowing s t ra ins  of  S. typhosa were  used :  

( i )  BHATNAGAR'S ViI~ s t ra in  h a v i n g  p r e d o m i n a n t l y  t he  
Vi an t igen  and no H an t igen  a t  al l  (O inagg lu t inab le  
low virulence) .  

(2) WATSON'S V s t ra in  possessing all t he  th ree  Vi, O and 
H an t igens  (0  inagg lu t inab le ,  r e l a t ive ly  of h igh  
virulence) .  

(3) Ty2 h a v i n g  all  the  th ree  Vi, O and  H an t igens  (O in- 
agglu t inab le ,  h igher  v i ru lence  to mice t h a n  WAT- 
soN's V). 

(4) T y S  1 hav ing  all  t he  three  an t igens  (O agglut inable ,  
v i ru len t ,  local ly  isolated) .  

(5) 0-901 possessing O an t igen  on ly  (highly sens i t ive  to  
O agglu t in ins  and  of  low virulence) .  

(6) H-901 hav ing  H and O an t igen  (O agglut inable ,  low 
virulence) .  

The  subs t ra te  used was  po t a s s ium-2 -hyd roxy -5 -n i t ro -  
pheny l  su lpha te  p r e p a r e d  by  the  m e t h o d  of SMITH 5. 
0.001 M oI the  subs t r a t e  was incorpora ted  in t he  papa in  
m e a t  b ro th  and  the  p H  was ad ju s t ed  to 7.0. 5 ml  
a m o u n t s  were dispensed in tubes ,  au toc l aved  and in- 
cu l a t ed  wi th  a loopful  of a 24 h g rowth  of the  cul tures  
grown on t h e  beef  hea r t  infusion agar  of p H  7.4. Af t e r  
t he  specif ied per iod  oI g rowth  as i nd ica t ed  in t he  table ,  
1 ml  of  1 N N a O H  was added  to  each  tube  and in t ens i ty  
of red  colour  was noted .  

I t  wil l  be obse rved  t h a t  V i i  cu l ture  showed the  
m a x i m u m  a c t i v i t y  g iv ing  a pos i t ive  reac t ion  a t  t he  end  
of 24 h whereas  t he  0-901 gave  a fa in t  r eac t ion  a f t e r  f ive 
days  and  the  H - 9 0 1  and "WATSON'S V did  n o t  show a n y  
a c t i v i t y  a t  all  dur ing  t h e  same  period.  Three  cu l tu res  
Vii ,  Ty2  and Ty  S 1 were fu r the r  t e s t ed  for a ry l - su lpha tase  
a f te r  mouse  passage b u t  were found to  show no ac t iv i ty .  

T h e  resul t s  show m a r k e d  d i f fe ren t ia t ion  be tween  the  
th ree  pure  an t igen ic  s t rains .  V i i  con t a in ing  a lmos t  
en t i r e ly  t he  Vi an t igen  shows t h e  bes t  ac t iv i ty ,  whi le  
O-901  shows a s l ight  reac t ion  on the  5 th day  and H - 9 0 1  
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no a c t i v i t y  a t  all.  On t h e  o the r  hand,  WATSON'S V and  
T y S  1 do no t  show a n y  a c t i v i t y  a l t hough  Vi an t igen  is 
p resen t  in t h e m  in s igni f icant  amoun t s .  I t  is possible t h a t  
as far  as a ry l - su lpha tase  a c t i v i t y  is concerned ,  i t  is 
be ing  in te r fe red  wi th  by  t h e  presence  of H and  O an t i -  
gens.  This  will  f ind some suppo r t  in t he  obse rva t ions  
wi th  Ty2  s t ra in ,  which  in spi te  of the  presence  of O and  
H an t igens  shows a s l ight  a c t i v i t y  p r o b a b l y  because  of a 
m u c h  larger  con t en t  of Vi an t igen  t h a n  in case of WAT- 
SON'S V and  T y S  v I t  m a y  be po in t ed  ou t  t h a t  V i i  has  
been r epo r t ed  ear l ier  1 to  h a v e  t h e  m a x i m u m  m e t a b o l i c  
a c t i v i t y  towards  1-g lu tamic  acid  and  1-tyrosine.  

The  loss of a ry l - su lpha tase  a c t i v i t y  in s t ra ins  V i i  and 
Ty2  af te r  the  e n h a n c e m e n t  of the i r  v i ru lence  by  mouse  
passage is in teres t ing .  The  s ignif icance of th is  in me ta -  
bo l i sm of S. typhosa as s u c h  or  in r e l a t ion  to  t he  hos t  is 
n o t  c lear  a t  present .  This  wilt  h a v e  to  awa i t  a more  
de ta i l ed  inves t iga t ion  of  t he  me t abo l i sm  of t he  organism.  

Our thanks are due to Dr. B. MUKERJI, Director, Central Drug 
Research Institute, Lucknow, for his kind permission to carry on the 
studies reported here, in the laboratories of the Institute. 
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Zusammen]assung 

Es  wurde  die ~cAryl Sulphatase~-Aktivi t f i . t  verschie-  
dener  S tAmme yon  Salmonella typhi  gepri i f t .  Als Sub-  
s t r a t  w u r d e ,  K - 2 - h y d r o x y - 5 - n i t r o - p h e n y l - s u l p h a t e  ~ ver -  
wendet .  

Vi i ,  Ty2  und O-901 waren  wi rksam,  wobei  V i i  die 
h6chs te  A k t i v i t ~ t  zeigte,  N a c h  der  M/~use-Passage ver-  
loren die S t / imme  V i i  und  T y 2  ihre A k t i v i t g t .  

I G. C. SHRIVASTAVA, S. C. AGARWALA, and S. S. BHATNAGAR, 
Exper. 9, 421 (1953). 

Present address: Indian Cancer Research Centre, Parel, 
Bombay. 

3 Central Drug Research Institute, Chattar, Manzil Palace, 
Lucknow {india). 

4 Caius Research Laboratory, St. Xavier's College, Bombay 
(India). 


