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Tabelle L Labor- und Gew~tchshausversuche. 

[EXPERIENTIA VOL. Xl/7] 

Produkt (Aufarbeitung) 

Chlorsulfan 
Norsulfan 
Mesulfan 
Captan 
Captan (50 WP) b) 
Zineb (65 VCp) e) 

Objekttr/iger- 
test 

1-0,01% AS 

6,4 a) 
4,9 
6,5 
6,1 

0.25 

98,5 
100 
100 
100 
100 
100 

Bonitierte Wirkung 

im Sellerieblatt-Test 

0,1 

85 
35 

100 
95 

100 
79 

0,01 °/o AS 

58 
25 
67 
80 
89 
69 

irn Reben-Test 
pr/iventiv 

0,125-0,0~5 % 

100 
100 
100 
100 

kurativ 
0,05-0,025% 

14,6 
10,4 

0 
12,5 

a) 0 = keine ~,Virkung, 9 = maximale Wirkung; 
b) Common name ffir N-Trichlormethylthiotetrahydrophtalimid. Anw. Konz. 2, 0,4, 0,08%. 
c) Common name f/Jr Zink-fithylen-bis-dithiocarbamat. Anw. Konz. 2, 0,4, 0,8%. 

Tabelle II. Freilandversuche. 

Produkt 

Chlorsulfan a) 
Norsulfan a) 
Mesulfan a) 
Captan a) 
Bordeauxbri ihe b) 
Kupfcr-Zineb Kombina t ion  c) 
Kupferoxychlorid + Ultrasctlwefel c) 
Glyodin-Pr'~parat c) 

durchschnittlich bonitierte \Virkung 

Reben ( Plasmopara viticola) Apfclbaum (Venturia inaequalis) 

68-98 
41-97 
76-99 
56-99 

95 
97 

64-78 
70-80 
88-94 
86-94 

70-87 
75 

a) aufgearbeitet zu 50 % ,wettable powder,; I~5 g AS auf 1001 Brfihe; b) A nwendung 1%; 
c) Anwendungskonzentration nach Angabe des Herstellel~. 

Sowohl  die Gewi i chshaus -  wie die F r e i l a n d v e r s u c h e  
ze ig ten ,  dass  die 3 S u b s t a n z e n  a n  d e n  b e h a n d e l t e n  
P f l a n z e n  ke ine  p h y t o t o x i s c h c n  N e b e n e r s c h e i n u n g e n  be-  
w i rken ,  s o n d e r n  i m  G e g e n t e i t  das  W a c h s t u m  u n d  die 
F r u c h t e n t w i c k l u n g  g i ins t ig  bee in f lu s sen .  

Das  fung iz ide  W i r k u n g s s p e k t r u m  der  3 S u b s t a n z e n  
s c h e i n t  s ich  zu d e c k e n  u n d  i s t  n i c h t  so b r e i t  wie das  an -  
o r g a n i s c h c r  F u n g i z i d e ,  v o r  a t l em d e r  C u - P r / i p a r a t e .  VVie 
die F r e i l a n d v e r s u c h e  zeigen,  k o m m e n  diese P r~ ipa ra te  
zu r  B e k i i m p f u n g  de r  w i c h t i g s t e n  P i l z k r a n k h e i t e n  im 
W e i n b a u  (Plasmopara viticola)l u n d  O b s t b a u  (Venturia 
inaequalis) in  F r a g e .  G e g e n  Phytophthora in[estans au f  
K a r t o f f e l n  u n d  Septoria apii i i b t e n  sie e ine  gewisse 
~Wirkung aus ;  be i  de r  u n t e r  e u r o p ~ i s c h e n  VerhAl tn i s s en  
i ib l i chen  Spr i t z fo lge  s c h e i n t  die D a u e r w i r k u n g  j e d o c h  
gegen  die b e i d e n  l e t z t g e n a n n t e n  P i lze  u n g e n i i g e n d  zu 
sein.  Die  t ib r igen  A n w e n d u n g s g e b i e t e  mf issen  d u r c h  
F e l d v e r s u c h e  w e i t e r  abgekl~tr t  w e r d e n  ~. 

Von  den  3 P rg .pa r a t en  s c h e i n t  n a e h  den  b i s h e r  vor- 
l i egenden  V e r s u c h s e r g e b n i s s e n  Mesu l f an  a m  i n t e r e s s a n -  
t e s t e n  zu scin.  

R, WAEFt~LER, R, GASSER, 
A. MARGOT u n d  H.  GYSlN 

Aus den Forschungslaboralorien der J. R. Geigy AG., 
Basel, den 18. April 1955. 

1 D. BOUBALS, A. VERGNES und H. Bo~o konnten unsere RcsuI- 
tare mit Chlorsulfan bcstfitigen. (Essais de Fongicides organiques 
dans la lutte contre le mildiou de la vigne effectu6s en 1954. Progr. 
agric, vitic., Montpellier 1955.) 

2 0ber  Untersuchungen in den USA., die unsere Ergebnisse be- 
st~tigen, wird Mc NEw in den Contr. Boyce Thompson Inst. bcrich- 
ten. 

Summary 

A new g r o u p  of o rgan i c  c o m p o u n d s  was  t e s t e d  w i t h  
s eve rM l a b o r a t o r y  m e t h o d s ,  in  t h e  g r e e n - h o u s e  a n d  
a g a i n s t  d i f f e r en t  f u n g u s  d iseases  in  t h e  field.  A c c o r d i n g  
to  t h e s e  t e s t s  t h e  de sc r ibed  s u l f o n a m i d e  d e r i v a t i v e s  show 
a fung ic ida l  a c t i v i t y  c o m p a r a b l e  to  c o m p o u n d s  w h i c h  
are  a c t u a l l y  used.  So fa r  Mesu l f ane  secms  to  be  t he  m o s t  
p r o m i s i n g  c o m p o u n d .  

Enzyme Levels in the Growing and Regressin~ 
Flexner-Jobling Carcinoma 

L i t t l e  is k n o w n  a b o u t  t h e  e n z y m i c  p a t t e r n  of s p o n -  
t a n e o u s l y  r eg res s ing  t u m o r s  as c o m p a r e d  to  t h e  e n z y m e  
levels  in  t u m o r s  s t i l l  i n c r e a s i n g  in g r o w t h .  S u c h  a s t u d y  
s e e m e d  to  us  all  t h e  more  i n t e r e s t i n g  s ince  i t  m i g h t  
e v e n t u a l l y  offer  a bas i s  of c o m p a r i s o n  for  t h e  e n z y m i c  
c h a n g e s  o c c u r r i n g  in t u m o r s  fo l lowing  induced r eg res s ion  
b y  v a r i o u s  t h e r a p i e s  or  r a d i a t i o n .  T h e  F l e x n e r - J o b l i n g  
r a t  c a r c i n o m a  1 h a v i n g  r e g u l a r l y  a 35 to  40 p e r  c e n t  r a t e  
of s p o n t a n e o u s  regress ion  p r o v e d  e x t r e m e l y  s u i t a b l e  for  
t h i s  i n v e s t i g a t i o n .  G e n e r a l l y  speak ing ,  once  t h i s  t u m o r  
h a s  b e e n  i m p l a n t e d  i n t o  t h e  s u b c u t a n e o u s  t i s sue  of t h e  
r a t ,  i t s  course  m a y  fol low a n y  of t h e  fo l lowing  t h r e e  
d i r ec t i ons  : 

(1) I t  m a y  g row to  a m a x i m a l  w e i g h t  of a b o u t  35 g 
f i na l ly  c a u s i n g  t h e  d e a t h  of i ts  hos t .  

1 K. SUGIURA and C. S. H. STocK, Cancer .5, 382 (1952). 
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(2) I t  m a y  cause necros is  of a n d  b r e a k  t h r o u g h  the  
skin  a t  an ear l ier  s tage,  b e t w e e n  the  15th a n d  30th d a y  
a f t e r  i m p l a n t a t i o n .  I n  th is  case the  r a t s  usua l ly  recover .  
D e a t h s  f r o m  s e c o n d a r y  in fec t ions  are rare.  The  t u m o r  
will  d i s i n t eg ra t e  by  necros is  a n d  be r ep l aced  b y  scar  
t issue.  

(3) Regress ion  of t he  t u m o r  m a y  s t a r t  a n y  t i m e  be-  
t w e e n  t h e  14th and  30th day.  

I n  t he  p r e s e n t  s t u d y  we h a v e  focused  our  a t t e n t i o n  
on t h r e e  e n z y m i c  ac t iv i t i e s :  C a t h e p t i c  ac t iv i ty ,  acid 
p h o s p h a t a s e  and  a lkal ine  p h o s p h a t a s e .  Ca thep t i c  ac t iv-  
i t y  has  been  e s t i m a t e d  b y  the  l ibe ra t ion  of t y ros in  f rom 
h e m o g l o b i n  x whi le  p h o s p h a t a s e  a c t i v i t y  was ca lcu la t ed  
f r o m  the  a m o u n t  of p h eno l  l i be r a t ed  f rom p h e n y l p h o s -  
p h a t e  2. I n  b o t h  ins tances ,  the  modi f i ed  Fol in  m e t h o d  
of LowRY a n d  his associa tes  a was  used,  e m p l o y i n g  in 
the  f i rs t  a t y r o s i n  s t a n d a r d  and  in t he  l a t t e r  a pheno l  
s t a n d a r d  curve  4. R e p r e s e n t a t i v e  a s say  s y s t e m s  a te  g iven  
a t  t h e  foot  of Tab le  I a n d  I I .  

The  areas  of t he  t u m o r s  were  m e a s u r e d  w i t h  ca l ipers  
a t  t h r e e  d a y s '  in te rva l s .  This  m e t h o d  m a d e  i t  i nev i t ab l e  
t h a t  b y  the  t i m e  a t u m o r  h a d  been  c lear ly  r ecogn ized  as 
regress ing,  i t  h a d  lost  a l r e ady  a s u b s t a n t i a l  p a r t  of its 
f o r m e r  t issue.  The  values  given,  the re fo re ,  refer  to  
t u m o r s  a l r e a d y  well p a s t  t he i r  ini t ia l  regress ion  s tage .  
A f t e r  excis ion f r o m  the  r a t  carcass  t h e y  were  w a s h e d  in 
i so tonic  ice-cold KC1, d i s sec ted  and,  as far as possible ,  
the  n o n - n e c r o t i c  t issue,  usua l ly  t h e  ou te r  layer,  was used.  

As s h o w n  in Tab le  I t h e r e  is a s h a r p  rise in c a t h e p t i c  
a c t i v i t y  in t h e  regress ing  t u m o r s  as c o m p a r e d  to  t he  
non- reg ress ing  ones.  H o w e v e r ,  in n e i t h e r  g roup  is t h e r e  
a d i r ec t  r e l a t i onsh ip  b e t w e e n  t u m o r  size and  e n z y m e  
ac t iv i ty .  W e  have ,  however ,  g iven a b r e a k d o w n  of t h e  
ac t iv i t i e s  in each  g roup  for  t h e  b e t t e r  u n d e r s t a n d i n g  of 
t he i r  d i s t r i bu t ion .  The  r e m a r k a b l e  increase  in c a t h e p t i c  
a c t i v i t y  in t he  course of regress ion  m a y  be an  in t r ins ic  
p a r t  of a process ,  an  " a u t o l y s i s  in vivo" b y  wh ich  the  
t u m o r  p r o t e i n  is b r o k e n  d o w n  and  r e m o v e d .  I t  c lear ly  
emerges  f rom t h e  d a t a  p r e s e n t e d  t h a t  t he  h ighes t  ac t iv -  
i t ies o b s e r v e d  in non - r eg re s s ing  t u m o r s  are well  be low 
the  loxqest ac t iv i t ies  in t he  regress ing  ones.  

The  resu l t s  w i th  t he  p h o s p h a t a s e s  are s u m m a r i z e d  in 
Table  I I .  W h e r e a s  t he  acid p h o s p h a t a s e  is n o t  s u b j e c t e d  
to  a n y  s ign i f ican t  changes ,  i t  is t he  a c t i v i t y  of t he  
a lkal ine  p h o s p h a t a s e  wh ich  is m a r k e d l y  dec rea sed  in 
regress ing  t u m o r s ;  t h e r e  is also e v i d e n t  a t e n d e n c y  to-  
wards  lower  a lkal ine p h o s p h a t a s e  a c t i v i t y  in the  ini t ia l  
s t age  of t u m o r  g rowth .  \Ve have  exp re s sed  those  changes  
as t he  p h o s p h a t a s e  ra t io  (column 4). In  non- reg ress ing  
t u m o r s  p a s t  t he i r  n i n t h  d a y  of g r o w t h  t h e r e  was  on ly  
one in s t ance  w h e n  it was  as low as 0.9; in regress ing  
t u m o r s ,  on the  o t h e r  hand ,  t he  h ighes t  va lue  o b t a i n e d  
was 0.6, also in one in s t ance  only.  I t  is n o t e w o r t h y  t h a t  
in t u m o r s  s t a r t i n g  t h e i r  regress ion  b e t w e e n  the  14th and  
the  20th  d a y  (the minor i ty )  t h e  above  ra t io  was  f o u n d  
to  be 0.4 on  the  average ,  whe rea s  i t  a v e r a g e d  0-18 in 
t u m o r s  regress ing  b e t w e e n  the  20th  a n d  30th day .  ( In 
t he  Table  t he  t u m o r  ac t iv i t i e s  have  been  g rouped  accord-  
ing to  t h e i r  r anges  a n d  n o t  accord ing  to  t h e  age of 
the  t umors . )  

Alkal ine  p h o s p h a t a s e  in regress ing  t u m o r s  t h u s  seems  
to  go t h r o u g h  a m a x i m u m :  I t  is low in t he  ini t ia l  s tage,  
increases  w i t h  t he  g r o w t h  of t h e  t u m o r  a n d  t h e n  again 
decreases  to  i ts  lowes t  a c t i v i t y  once t h e  t u m o r  regresses .  

1 M. E. MAVER, A. E. GRECO, E. LOVTRUI', and A. J. DALTON, 
J. Nat. Cancer Inst. I8, 687 (1952). 

2 R. IWATZURU, Bioch. Z. 173, 384 (1996). 
a O. H. LowRY, N. J. ROSEBROUnH, A. L. FARR, and R. J. RAN- 

DALL, J. Biol. Chem. 193, ~265 (1951). 
4 ~,;V. KOPPERItAAR, Z. Anal. Chem. 15, 233 (1876). 

Table/.-Average Catheptic Activities. 

Number 
of tumors 

20 
13 

3 
Average of 36 

7 
12 
9 

Average of 28 

Acti- 
vity 

220 
336 
435 
276 

1613 
1194 
7d8 

1136 

Weight range 
in grams 

0.61 -30 
0.23 - 6.8 
0.98 - 8.5 

0.040- 1.6 
0.070- 0'96 
0.014- 1.12 

Description 
of implant 

Growing tumors 
between the 6th and 
the 38th day 

Regressing tumors 
between 15th and 
38th day 

Activities are expressed as micrograms of tyrosine liberated in 
oue h per mg of homogcnate-N. Tim assay system contained in 5 ml 
of 0.1 M acetate buffer, pH 3.5, hemoglobin corresponding to 18 mg 
of protein-N (approximately a 2-5 per cent solution of hemoglobin) 
to which was added 1 ml of tmnor homogenate corresponding to 
amounts ranging between 2"5 and 0"8 mg of homogenate-N. (Enzym- 
atic activity in this interval is linear.) Incubated for 30 minutes 
at 37*C. Incubation tcrnfinatcd by addition of 1 nfl of 49 per cent 
triehloroacetic acid. 

Table//.-Alkaline and Acid Phosphatase Activity. 

Nmnber 
of tumors 

1 
9 
2 

Average of 12 

9 
10 
6 

Average of 25 

4 
9 
5 

Average of 18 

[ Phos- [ 
pH ,t-5 pH 9'4 phatase 

ratio* 

475 92 0.19 
459 283 0.61 
52d 508 0.96 
474 304 0.64 

472 464 0.98 
434 627 1.44 
3d6 785 2.26 
426 606 1.42 

628 27 0.04 
581 153 0-26 
555 298 0.53 
584 165 0.28 

Description 
of implants 

Growing tumors 
between 6th and 
7th day. Range of 
weight: 0.18-0.89 g 

Growing tumors 
between 9th and 
38th day. Range of 
weight: 1.02-30 g 

Regressing tumors 
between 15th and 
38th day. Range of 
weight: 0.14-1.60 g 

* Expressed as alkaline phosphatase activity or acid phosphatase 
activity. Activities are expressed in micrograms of phenol liberated 
from phenylphosphate per milligram of tumor homogcnatc-N in one 
hour. The assay systems were as follows: 

(a) Acid phosphatase. 5 ml of 0.1 M acetate buffer, pH 4.5, con- 
tained 2-181 mg of phcnylphosphate. I ml of tumor homogenate was 
added, corresponding to amounts ranging from 0.9-1.2 mg of homo- 
genate-N. Incubated 10 minutes at 37 ° C. 

(b) Alkaline phosphatase. 5 ml of 0.025 M veronal buffer, pH 9"5, 
contained phenylphosphate as above and 4.65 mg of MgCI 2. Honlo- 
gcnate concentration, time and temperature of incubation as in (a). 
The same honlogenates were used for (a) and (b). In both instances 
incubation was terminated by the addition of 1 ml of 49 per cent 
trichloroacetie acid. 

This  s t u d y  which  has  been  in p a r t  s u p p o r t e d  b y  t h e  
U.S .  V i t a m i n  Corpora t ion  is n o w  be ing  e x t e n d e d  to  
o t h e r  e n z y m e  s y s t e m s  and  t u m o r s  1. 

P. J. FODOR, C. FUNK, a n d  PrI. TOMASHEVSKV 

Department o[ Biochemistry, New York Medical College 
and Funk  t:oundation /or Medical Research, New York, 
N . Y . ,  December 22, 7954. 

1 C. FUNK, Bull. Funk Found. 1, 3 (1953). 
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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. 

L. S. BA~ON 

Department o/ Bacterial Immunology, Immunology 
Division, Army  Medical Service Graduate School, Wash- 
ington, D. C., February 26, 1955. 

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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