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Rdsumd 

On a 6tudi6 sur le chien les courbes de l 'act ivi t6 cocar- 
boxylasique du sang apr~s inject ion de thiamine et  
des esthers mono di- et  t r iphosphoriques de cette vi ta-  
mine. 

A n t i g e n i c i t y  a n d  E n z y m e  A c t i v i t y  o f  

Salmonella fyphosa 

The relationship of antigenic make-up to the virulence 
of the typhoid bacilli has been the subject  of extensive 
studiesL No a t t empt  however  appears to have been 
made to s tudy the enzymatic  ac t iv i ty  of the various 
types of st'rains (Vi, O and H) in relation to their  anti- 
genicity and virulence,, In the course of investigations 
along this line certain marked differences were observed 
in the oxidat ive metabol ism of glutamic acid and tyrosine 
by the various strains possessing different antigenic 
characteristics. The present communicat ion describes 
these results. 

The following strains were used: 

(1) BHATNAGAR'S strain Vii  2 having predominant ly  the 
Vi antigen and no H antigen at all (O inagglutinable,  
low virulence). 

(2) WATSON'S V strain possessing all the three Vi, O, and 
H antigens (O inagglutinable,  highly virulent). 

(3) H 901 having H and O ant igen (O agglutinable,  low 
virulence). 

(4) O 901 possessing O antigen only {highly sensitive to 
O-agglutinins and of low virulence). 

All these cultures were mainta ined on the beef hear t  
infusion agar medium, pH  7.6. 

The metabolic  studies werc carried out by  the con- 
vent ional  WARBURG'S technique, 1 ml of M/15 phos- 
phate  buffer of pH 7.0 along with 1 ml of bacterial 
suspension was placed in the main compar tment  of the 
flask. In the centre cup was kept  0,2 ml of 10% K O H  
and a 2 cm 2 filter paper. 1.0 ml M/100 L-glutamic acid 
or L-tyrosine (B.D.H.) was taken in the side arm. The 
bacterial  suspension was made from a 24 h growth at 
37°C washed twice with 0.85% saline and finally ad- 
justed to 40 % transmission in a Lumetron  photoelectric 
colorimeter Type 400 A using red filter (550 m#). After 
equil ibrat ion (38.5°C), the substrate  was t ipped in the 
main compar tment  and the oxygen consumption was 
measured for a period of 2' h. The results at 60 and 120 
rain are presented in the Table. 

Metabolism of glutamic acid and tyrosine by different antigenic 
strains of S, typhosa 

Substrates 

L-Glutamic- 
acid . . . 

L-Tyrosine . 

Endogenous. 

Time 
ia 

min- 
utes 

60 
120 
60 

120 
60 

120 

Vii 

141.2 
628"1 

63.0 
269.5 

13.8 
23.4 

Oxygen consumption (]~1) 

W A T S O N ~  

v H-901 I O-901 

89.8 73.7 65-3 
234-0 109.6 110.8 

35-1 12.0 10.8 
67.3 18.0 18.0 
21.8 19.4 28.6 
30.0 25.2 34.9 

x A. FELIX and R. M. PxrT, Brit. J. Exptl. Path. 16,346 (1934); 
Lancet. 1, 186 (1934); J. Hyg. 35, 4f~8 (1935). 

2 S. S. BHATNAGAR, C. G. J. SPEECIILY, and M, SINGH, J. Hyg. 
38, 663 (1938). 

I t  is evident  from this Table tha t  the strains tested 
metabolised the two substrates in a markedly different 
manner.  The max imum oxygen consumption in case of 
glutamic acid was shown by the strain most rich in Vi 
antigen (Vii) amount ing  to approximate ly  six t imes tha t  
of the O-agglutinabte strains (H-901, O-901) devoid of 
Vi antigen. The next  in order  was the WATSON'S V, 
which gave only 30 % respiration as compared to tha t  of 
the Vii .  On the other  hand, H-901 and O-901 gave 
almost the same metabol ism with respect to glutamie 
acid, the oxygen consumption in 2 h being approxi-  
mate ly  110/,1. 
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Fig. 1.--Metabolism of l-g]utamic acid by different antigenic strains 
of S, typhosa. 

The results with tyrosine (Table) follow essentially 
the same pattern,  with the Vi i  strain showing approxi- 
mate ly  42% of the corresponding ac t iv i ty  for gluta- 
mic acid in 2 h. The differences between the various 
antigenic strains are well marked in this case also. 
Metabolic ac t iv i ty  of the WATSON'S strain and tha t  of 
the other  2 strains corresponds to about  25 and 7% 
respectively of the Vi i  strain. 

The t ime reaction curves for the Vii ,  WATSON'S V and 
0-901 with glutamic acid are presented in Figure 1. All the 
three strains seem to show about  the same metabolic acti- 
v i ty  up to first half an hour period after which the curve for 
Vi i  rises sharply. In  the case of tyrosine also, the dif- 
ferences between the various strains are well marked as 
can be seen from Figure 2, where the oxygen consump- 
t ion (/A) has been plot ted against  t ime of reaction. 

I t  will be seen f r o m  the results presented tha t  Vi i  
strain has the max imum metabolic  ac t iv i ty  towards 
both glutamic acid and tyrosine, whereas WATSON'S V 
strain, which antigenically occupies an intermediate  
position between the completely O-inagglutinable strain 
(Vii) and the O-agglutinable strains, metabolises these 
two substrates to a lesser degree. H-901 and 0-901 
strains show more or less the same activi ty.  I t  would 
appear tha t  'Vi '  antigen is in some way responsible for 
the differences observed in metabolism. 
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Fig. 2.--Metabolism of L-tyrosine by different antigenic strains of 
S. typhosa, 

F u r t h e r  s t u d i e s  e m p l o y i n g  v a r i o u s  s u b s t r a t e s  a re  in  
p rogress  w i t h  a v i e w  to  f ind  a poss ib le  c o r r e l a t i o n  b e t -  
ween  t h e  e n z y m e  m a k e - u p  and. t l~e,  a n t i g e n i c ~ s t n u c t u r e  
of s t r a i n s  of S. typhosa d i f f e r e n t l y  c h a r a c t e r i s e d .  

Our thanks are due to Dr. B. MVKERJI, 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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India, J u l y  9, 1953. 

Zusammenfassung 

Der  M e t a b o l i s m u s  y o n  G l n t a m i n s t t u r e  u n d  T y r o s i n  
v e r s c h i e d e n e r  a n t i g e n e r  S t ~ m m e  y o n  Salmonetlatyphosa 
w u r d e  s t u d i e r t .  D e r  S t a m m  V i i  g a b  d e n  h 6 c h s t e n  S a u e r -  
s t o f i w e r t  ge fo lg t  y o n  ~,¥A~SONS V, O-901 u n d  H-901 .  E s  
w i r d  a n g e n o m m e n ,  dass  Vi  fi ir  d iese  U n t e r s c h i e d e  ver -  
a n t w o r t l i c h  g e m a c h t  w e r d e n  k b n n t e .  

1 Caius Research Laboratory, St. Xavier's College, Bombay. 
Central Drug Research Institute, Lucknow, India. 

An Ultraviolet Microspectrophotometric  Study 
of the Purkinje Ceils of the Adult  Albino Rat 1 

I t  h a s  b e e n  s h o w n  b y  HYD~N ~ a n d  BRATTCARD a n d  
HYD~q  ~ t h a t  t h e  c h e m i c a l  c o m p o s i t i o n  of t h e  PURKINJE 
cells of t h e  a d u l t  a n i m a l  va r i e s  q u a n t i t a t i v e l y  w i t h  
r e s p e c t  to  nuc le ic  ac ids  a n d  p r o t e i n s ,  a n d  i t  h a s  b e e n  
s t a t e d  t h a t  s u c h  v a r i a t i o n  p r o b a b l y  c o r r e s p o n d s  t o  
d i f fe rences  in  t h e  f u n c t i o n a l  c o n d i t i o n s  of t h e s e  cells. 

1 Preliminary note. 
2 H. HYDI~t¢, Acta Physiol. Stand. 6, Suppl. 17 (1943). 
3 S.O. BRATTOARD and H. H'zD~,  Acta Radiolog. Suppl. 9¢ (1952}. 

I t  r e m a i n s  t o  b e  e s t a b l i s h e d ,  h o w e v e r ,  h o w  t h e  
c y t o c h e m i c a l  f e a t u r e s  of PURKINJE cells a re  r e l a t e d  t o  
t h e  d i f f e r e n t  s t a g e s  of a c t i v i t y .  W i t h  a v i ew  to  a c loser  
a p p r o a c h  t o  t h i s  p r o b l e m ,  a p r e l i m i n a r y  i n v e s t i g a t i o n  
of t h e  PURKINJE cells of t h e  a d u l t  a l b i n o  r a t  h a s  b e e n  
p e r f o r m e d ,  in  o rde r  to  e v a l u a t e  t h e  v a r i a b i l i t y  in  t h e  
nuc le ic  ac ids  a n d  p r o t e i n  c o n t e n t  of t h e s e  cells u n d e r  
phys io log i ca l  cond i t i ons .  To  s u c h  a p u r p o s e  t h e  m e t h o d s  
for  q u a n t i t a t i v e  d e t e r m i n a t i o n s ,  b a s e d  u p o n  t h e  specif ic  
a b s o r p t i o n  in  u l t r a v i o l e t ,  w h i c h  h a v e  b e e n  d e v e l o p e d  b y  
CASPERSSON 1, h a v e  b e e n  e m p l o y e d :  in  p a r t i c u l a r  the  
i n t e n s e  a b s o r p t i o n  of  nuc le ic  ac ids  a t  2650 A a n d  t h e  
m a i n  a b s o r p t i o n  b a n d  of  t h e  a v e r a g e  p r o t e i n  s u b s t a n c e s  
a t  2800 2k h a v e  b e e n  used.  T h e  p r e s e n t  r e p o r t  desc r ibes  
t h e  r e s u l t s  o b t a i n e d  b y  t h e  p h o t o e l e c t r i c  m i c r o a b s o r p -  
t i on  t e c h n i q u e .  A d e t a i l e d  d i scuss ion  of t h e  r e su l t s  wil l  
be  p u b l i s h e d  e l sewhere .  
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Fig. 1.~Frequency distribution of ultraviolet extraction values at 
2650 A and 2800 A of PORKI~J~ cells, "corrected" by the subtraction 

of the extinction at 3150 A : mean cytoplasmic v a l u e s .  

Material and methods. T h e  a n t e r i o r  lobe  of v e r m i s  
cerebe l l i  of a n  a d u l t  a l b i n o  r a t  was  t r e a t e d  in  a c c o r d a n c e  
w i t h  t h e  f r e e z i n g - d r y i n g  m e t h o d ,  e m b e d d e d  in  p a r a f f i n  
a n d  s l iced in  s ec t ions  5$* t h i c k .  T h e  a b s o r p t i o n  m e a s u r e -  
m e n t s  were  ca r r i ed  o u t  o n  t h e  s ec t ions  immersed i n  
g lyce r ine  b y  t h e  u n i v e r s a l  u l t r a m i c r o s p e c t r o g r a p h ,  
w h i c h  h a s  r e c e n t l y  b e e n  d e v e l o p e d  b y  CASI'ERSSO~ 2 The  
d i a m e t e r  of t h e  a r ea  in  t h e  o b j e c t  w h i c h  was  p r o j e c t e d  
i n t o  t h e  p h o t o m u l t i p l i e r  t u b e  was  a b o u t  0-77 ~u. I n  order  
to  o b t a i n  a m e a n  e x t i n c t i o n  v a l u e  for  t h e  c y t o p l a s m  of 
e a c h  cel l  i t  was  c o n s i d e r e d  su f f i c i en t  to  c a r r y  o u t  t he  
m e a s u r e m e n t  b y  t h e  s c a n n i n g  device ,  a l o n g  a s ingle 
c y t o p l a s m i c  t r a c k .  T h e  cells  se l ec ted  for  m e a s u r e m e n t  
were  t h o s e  w h i c h  c o n t a i n e d  in  t h e  s ec t i on  t h e  m a j o r  p a r t  
of  t h e  nuc l eus  a n d  w h i c h  s h o w e d  no  s igns  of  sh r inkage .  
T h e  t r a n s m i s s i o n  c u r v e s  o b t a i n e d  w i t h  t h e  mic rospec t ro -  
g r a p h  were  t r a n s f o r m e d  i n t o  e x t i n c t i o n  c u r v e s  b y  means  
of a n  a u t o m a t i c  e x t i n c t i o n  ca l cu la to r ,  whi le  a n  in t eg ra -  
t o r  a r r a n g e m e n t  r eg i s t e r ed  in  t h e  s a m e  t i m e  t h e  surface 
u n d e r  t h e  e x t i n c t i o n  curve ,  t h a t  is t h e  t o t a l  e x t i n c t i o n  

1 T. CASPERSSON, Skand. Arch. Physiol. 73, Suppl. 8 (1936); 
J. Roy. Micr. Soc. 60, 8 (1940); Ceil growth and cell/unction. W. W. 
Norton Co., New York, 1950. 

T. CAsP~assoN, Exp. Celt. Res. 1, 595 (1950). - T. CASPERSSO~, 
F. JACOBSSON, and G. LOraAKKA, Exp. Cell. Res. g, 301 (1951). 


