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Summary  

This  s t u d y  deals w i th  the  effect  of m i n u t e  a m o u n t s  of 
o x y g e n  u p o n t h e  f e r m e n t a t i o n  of glucose by  res t ing  cells 
of t he  t a m e  wine y e a s t  F e n d a n t  g rown for 17 and  
66 h, respec t ive ly ,  in a syn the t i c  subs t r a t e  con ta in ing  
glucose,  v i t amin - f r ee  casein  hyd ro lysa t e ,  c i t r a t e  buffer  
and  minera l  salts.  T h e  resul t s  p r o v e  conc lus ive ly  t he  
dependence  of  t he  m e t a b o l i c  a c t i v i t y  of t he  yeas t  cells 
f rom y o u n g  cu l tu res  on  t h e  d u r a t i o n  of  f lushing  w i t h  
oxygen- f ree  n i t r ogen  or  a r g o n  before  t he  add i t i on  of  
glucose,  t h e  r a t e  of  ca rbon  d iox ide  p r o d u c t i o n  in t h e  
a p p r o x i m a t e l y  l inear  phase  of f e r m e n t a t i o n  decreas ing  
cons ide rab ly  w i t h  inc reas ing  f lush ing  t imes .  Th is  in-  
a c t i v a t i o n  of  t h e  cells is r e m o v e d ,  as a whole  o r  pa r t ly ,  
a t  o x y g e n  tens ions  g rea t e r  t h a n  0-01-0-05 % by  vo lume .  
Res t i n g  cells f rom old  F e n d a n t  cu l tures  show t h e  effects  
m e n t i o n e d  on ly  to  a v e r y  smal l  ex t en t .  I t  is a s sumed  
t h a t  in res t ing  cells f rom y o u n g  F e n d a n t  y e a s t  cu l tures  
one or  more  c o m p o n e n t s  of the  zymase  s y s t e m  are  in- 
a c t i v a t e d  on f lushing w i t h  n i t r ogen  or  argon.  The  
a c t i v i t y  is res tored ,  q u a n t i t a t i v e l y  or  pa r t ly ,  by  m i n u t e  
a m o u n t s  of  o x y g e n  i n t roduced  pr ior  to  t he  add i t ion  of 
glucose.  

The Level of Blood Cocarboxylase after 
Administration of Thiamine and its 

Phosphoric Esters 

Var ious  aspec t s  of t h i a m i n e  and  d i p h o s p h o t h i a m i n e  
( D P T )  m e t a b o l i s m  h a v e  been  i n v e s t i g a t e d  b y  several  
au tho r sL  Since ~IARKIEEG and  ~/J[EYER 2 po in t ed  o u t  t h e  
t h e r a p e u t i c a l  i m p o r t a n c e  of  D P T ,  t he  fa te  of th is  
coenzyme ,  w h e n  a d m i n i s t e r e d  pa ren te ra l ly ,  has  been  
t a k e n  in to  account .  T h e  leve l  of  b lood  coca rboxy lase  
was s tud ied  a f t e r  t h i a m i n e  s and  DPT4 in jec t ion .  The  
excre t ion  of  t h i a m i n e  b y  the  k idneys  a f te r  a d m i n i s t r a -  
t i o n  of  t h i a m i n e  and  D P T  was s tud ied  b y  TATSUO ABE s. 
Accord ing  to  th is  au thor ,  t h e  a d m i n i s t r a t i o n  of b o t h  
t h i a m i n e  and  D P T  is fo l lowed by  t h e  exc re t i on  of  free 
th i amine ,  and  i t  has  been  found  t h a t  w h e n  D P T  is 
in jec ted ,  t he  e l imina t ion  of t h i a m i n e  is e x t e n d e d  ove r  
a longer  pe r iod  of t ime .  

The  purpose  of  th is  w o r k  was to  i n v e s t i g a t e  t h e  modi -  
f icat ions  of t he  c o n t e n t  of b lood coca rboxy lase  w h e n  
t h i a m i n e  or  one of its phosphor ic  esters  (mono-,  pyro- ,  
tri-) was admin i s t e red .  

The  e x p e r i m e n t s  were p e r f o r m e d  on 6 male  dogs k e p t  
on a s t a n d a r d  diet .  The  a m o u n t  of b lood coca rboxy l a se  
in each  an ima l  was  d e t e r m i n e d  by  the  m e t h o d  of WES- 
TENBRINK ~ before  i n t r a v e n o u s  in jec t ion  of free t h i a m i n e  
(3 mg/kg)  and  a t  d i f fe ren t  t imes  a f t e r  th is  a d m i n i s t r a -  
t ion o v e r  a per iod  of 24 h: A t  one week  in te rva l s ,  t h e  
same  t y p e  of e x p e r i m e n t  was r epea t ed  b y  in j ec t ing  intra- 
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v e n o u s l y  monophosphothiamine (4 mg/kg) ,  diphos-  
p h o t h i a m i n e  (5mg/kg)  and  t r i p h o s p h o t h i a m i n e  (6mg/kg)  
r e spec t ive ly .  T h e  resul ts  of these  e x p e r i m e n t s  are  g iven  
in t he  F igure  where  t h e  po in t s  of  t he  cu rves  r ep resen t  
t he  ave rage  of t he  resul ts  o b t a i n e d  for  all  6 an imals .  

t 
~3 g 

20 

ID 

* 7".61em/ne 

o . pEropho~iz6a/e 
/ri~osfll~/e 

l , t ~ i I I I I . . . .  - I - - .  

6' / 2 d 4t E 6 7 8 2¢~ 

The content of blood cocarboxylase in dogs after intravenous in- 
jection of thiamine, monophoshothiamine, diphosphothiamine, and 

triphosphothiamine. 

F r o m  t h e  F i g u r e  i t  can  be seen t h a t  t he  a d m i n i s t r a t i o n  
of  t h i a m i n e  and  m o n o p h o s p h o t h i a m i n e  b r ings  a b o u t  an 
increase  in b lood  cocarboxy lase ,  i ts  m a x i m u m  be ing  2 h 
a f te r  in jec t ion ,  F u r t h e r m o r e ,  m o n o p h o s p h o t h i a m i n e  
appears  to  be s o m e w h a t  more  ac~/ve t h a n  free th iamine .  
The  a d m i n i s t r a t i o n  of d i p h o s p h o t h i a m i n e  and  t r iphos-  
p h o t h i a m i n e  is i m m e d i a t e l y  fo l lowed by  a sharp  increase 
in b lood eoca rboxy lase  ac t iv i ty .  H o w e v e r ,  b e t w e e n  the  
f irs t  and  the  t h i rd  hour ,  t he  level  of b lood  coca rboxy lase  
is lower  t h a n  when  t h i a m i n e  and  m o n o p h o s p h o t h i a m i n e  
are in jec ted .  

These  resul ts  ind ica te  t h a t  t he  a d m i n i s t r a t i o n  of all 
t h ree  t h i a m i n e  phosphor ic  esters  is more  e f fec t ive  than  
t h a t  of t h i a m i n e  i tse l f  in m a i n t a i n i n g  the  leve l  of blood 
coca rboxy lase  h igher  t h a n  in n o r m a l  cond i t ions  for at  
l eas t  24 h. The  F igu re  shows c lear ly  t h a t  t r iphospho th i -  
amine  has  t h e  s a m e  b e h a v i o u r  as D P T .  This  fac t  provides  
s t rong  ev idence  t h a t  in vivo t r i p h o s p h o t h i a m i n e  is not  
i m m e d i a t e l y  sp l i t  i n t o  m o n o p h o s p h o t h i a m i n e  and 
p y r o p h o s p h a t e ,  as was  obse rved  in vitro t. 

The thiamine phosphoric esters used in this work were pre- 
pared according to VlSCONTI~I et at ~, We are indebted to Prof. 
VISCONTINI for his suggestions in the preparation of these substances. 

DAGMAR SILIPRANDI and  F .  LAVIANO 

Institute of Biological Chemistry, University of Rome, 
June 15, 1953.  

I M. VISCONTINI, G. BONETTI, C. EBNOTHER, and P. KARRER, 
Helv. chim. Acta 31, 1388 (1951). 

2 M. VISCONTINI, G. BONETTI, and P. KARR~R, Helv. chim. Acta 
32, 1478 (1949). 



[ E X P E R I E N T I A  VOL. IX/1 I] Kurze Mitteihmgen - Brief Reports 421 

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. 


