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ability to inhibit active glucose absorption in
the isolated surviving guinea pig intestine.
For example. one fraction (at a concentration
of 0.17¢). stated to he active as a tumor pro-
moter. gave an inhibition of glucose transport
of 689 whereas another fraction. stated to
be inactive, gave no inhibition of glucose
transport at concentrations up to 0.5%. It is
intended to proceed further with this work
when more of the croton oil fractions become
available.

Summary. 1. Croton oil (0.5%), when
present in an oxygenated Ringer medium cir-
culating through lumen of isolated surviving
guinea pig intestine, inhibits active glucose
absorption. It has relatively little effect, un-
der identical experimental conditions, on ac-
tive galactose absorption. 2. Castor oil has
much smaller activity than croton oil. Cod
liver oil and olive oil, under same experi-
mental conditions, have little or no effect on
glucose absorption by the isolated intestine.
3. Presence of L-phenylalanine in the mucosal
solution diminishes inhibition of active glucose
absorption by croton oil. D-phenylalanine,
under same conditions, has little or no effect.
L-phenylalanine when present only in the
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serosal solution has little or no effect on cro-
ton oil inhibition. Glycine and DL-methio-
nine resemble. but are less effective than, L-
phenylalanine in diminishing croton oil in-
hibition. Results indicate that croton oil in-
hibition may be mediated through some phase
of intestinal amino acid metabolism.
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Enzymatic activity of various strains (Vi.
O,H) of Salmonella typhi in relation to their
antigenicity has been undertaken by Shrivas-
tava et al.(1), who observed a marked differ-
ence in oxidative metabolism of elutamic acid
and tyrosine of various strains containing Vi
antigen in comparison with those devoid of
it, maximum oxygen consumption with L-glu-
tamic acid being higher with Vi rich strains.
They concluded, therefore, that the Vi anti-
gen is responsible for higher metabolic activ-
ity of strains containing this antigen. On the

* Abstract was reported at VII Internat. Congr.
of Microbiol.,, Stockholm, 1958.

other hand, Baron, using Vi strains in V
forms and W variants, demonstrated that each
strain behaved identically in oxidative me-
tabolism of amino acids, and that the differ-
ence observed cannot be correlated with pres-
ence or absence of the Vi antigen. Conse-
quently. the observed variations in oxidative
metabolism may be due to enzymatic differ-
ences inherent to each strain(2). In the
present study we investigated whether differ-
ent strains of S. typki with optimally devel-
oped Vi antigen, or devoid of it, in compari-
son with H-91 and O-901 strains showed any
difference in metabolic patterns to oxidize
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FIG. 1. Oxidation of L-glutamic acid by different antigenic strains of Salmonella typhi.
FIG. 2. Oxidation of L-glutamie acid by 8. typhi containing Vi antigen.

FIG. 3. Oxidation of L-glutamiec acid by V and W forms of 8. typhi.

FIG. 4. Oxidation of L-glutamic acid with strains V and W of 8. typhi grown at 20°C.

amino acids. We used strains rich in Vi
antigen (Bhatnagar Vi I; Ty 2; Panama 58
V; 6-S) and those containing O and H anti-
gen (0-901; H-901). The V and W variants
from Vi strains were obtained through pas-

sages in plate cultures. The presence of each
antigen was tested before the experiments,
using slide agglutination with specific Vi and
somatic sera. Only forms with Vi antigen op-
timally developed and variants lacking Vi
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TABLE L. Oxidation of L-Glutamie Aecid by .
1yphi Strains Incubated at 37°C.

Oxygen consumption (gl Og)

—— Time in min, ~———

Strain 60 120 180
58-V 39.4 185.8 201.3
6 8-V 78.4 1435.0
Vil 28.2 2232
TO 21,3 19.2 85.4
™ 9.8 25.3 40.8
Ty-2-V 205 41.7 69,2

W 347 63.9 3.7
Watson-V 42,2 208.3 230.3
W 89.4 168.2 1775

antigen were used for metabolic tests.

Methods. S. tvphi strains were grown on
meat extract agar in Roux bottles for 18 hours
at 37°C and harvested, washed and resus-
pended in 0.85% NaCl solution. Suspensions
were adjusted to optical density of 7 (10 x
7) in Lumetron photocolorimeter with 650
myu filter. corresponding to 24 mg dry cells”
I ml. Oxidative activity was measured in
conventional Warburg respirometer, the final
volume being 3 ml (1 mi cells and 1 ml phos-
phate buffer pH 7.4 in main compartment, 1|
ml M /50 L-glutamic acid as substrate in side
arm and 0.2 ml 20% KOH in central well).
Oxygen consumption was measured for 2 and
3 hours at 37°C.

Results. The Vi rich strains showed a
marked oxidation toward L-glutamic acid
whereas those containing no Vi antigen me-
tabolized this amino acid to a lesser degree.
Fig. 1 gives typical experiments. However.
when several strains containing Vi antigen
were studied it appeared that oxygen con-
sumption varied greatly (Fig. 2). The V
forms and W variants obtained from Vi strains
when cultured separately oxidized L-glutamic
acid with a variable activity not related to Vi
content (Fig. 3). To be certain of purity of
the antigenic constitution, agglutination tests
were performed in the same suspensions of V
and W variants used for oxidation in the
manometer.
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In Table 1 typical results of the different
experiments are summarized.

Kozinski ez al.(3) demonstrated that when
S. tvphi is cultivated at 18°C, no synthesis of
Vi antigen in cells occurred, although the en-
zvme responsible for synthesis of the antigen
was present. We undertook experiments grow-
ing S. tvphi strains (V and W forms) at 18
and 20°C and measuring thereafter the oxi-
dative metabolism of L-glutamic acid. Sero-
logical analysis of these strains showed that
the suspensions of V culture were devoid of
Vi antigen. confirming the results of Nicolle
et ul.(4). It was observed that oxidative ac-
tivity of the V form was much higher than of
the W form although no Vi antigen could be
detected serologically in this strain (Fig. 4).
Therefore, production of the Vi antigen seems
to be independent of the enzyme system oxi-
dizing the amino acid.

Summary. 1t was shown that differences in
oxidative metabolism of L-glutamic acid ob-
served with V and W variants of S. fyphi are
related to enzymatic activities of each strain
as reported by Baron. Results obtained with
one strain varied greatly and the differences
were only detectable when experiments were
carried out with pure V and W forms of each
strain. Variants V and W of S. typhi when
cultured at 18-20°C showed higher oxidative
activity toward L-glutamic acid than with V
and W forms even when no Vi antigen could
be detected.
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