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Enhancement of Pathogenicity of Enterobacteriaceae for Mice by

Wetting Agents.

(23065)
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The enhancement of pathogenicity of many
bacteria under circumstances which have sug-
gested an increase of invasiveness is well
known. Typical instances are those of spread-
ing factors discovered by Duran-Reynals(1)
and of mucin, as demonstrated by Nungester
et al.(2), Miller(3.4). and Rake(5,6). While
the mode of action of the latter remains con-
troversial(7-11). spreading factors have been
identified with hyaluronidase(12.13) and
their effect is ascribed to an increase in tissue
permeability which results from enzymatic
hydrolysis of hyaluronic acid and facilitates
penetration and scattering of infectious or-
ganisms.

The assumption that wetting agents. which
promote closer interfacial contacts, might
facilitate access of microorganisms to the in-
timacy of the host’s tissues through liquid or
semiliquid media led the author to investigate
the effect of surface tension depressants on
bacterial infection. In a preliminary investi-
gation(14) the effect of dioctyl sodium sulfo-
succinate (Deceresol-OT*) on pathogenicity
of Salmonella tvphosa was determined for
mice inoculated intraperitoneally. The in-
nocuousness of this wetting agent having been
established for the bacteria and inoculated
animals, it was found that Deceresol-OT in
5 tests consistently increased pathogenicity
of the organism, as shown by LD;,’s 100 to
2,000 times smaller than in the controls. On
the basis of this finding, the investigation was
extended to include other bacterial species
and another wetting agent. The results re-
ported here suggest a possible association be-
tween the property of decreasing surface
tension and the power to enhance bacterial
pathogenicity.

Method. Wetting agents emploved were
Deceresol-OT and sodium lauryl sulfate
(Duponol W.A.). The former is soluble in

* Trademark, Amer. Cyaiiiamid Co.

water at the rate of 1.5 g/l at 20°C and 2.3
¢ 1 at 40°C, soaking of several hours being
necessary to dissolve it; the pH of the solu-
tion varies from 6.5 to 7.0. and at concentra-
tion of 1:1,000 surface tension of water is
reduced to 26.8/cm. The latter is a well
known and readily soluble wetting agent,
used in one of the standard culture media
for coliform detection in water.

The effect of Deceresol-OT on pathogenic-
ity of bacteria for mice was tested with
Shigella dysenteriae and Shigella paradysen-
terige; that of Duponol W.A. with Salmon-
ella tvphosa (strain “Panama 58”) and Shig-
clla ambigua. Suspensions of the organisms
in saline were adjusted to known concentra-
tions according to turbidity standards. Start-
ing from one suspension of each organism,
further dilutions were prepared with the
same ratio, 2, 4 or 5. In any test, 4 to 9
of these dilutions were used in each of 2
series: the controls, containing the organism
in saline and the experimental series, to which
a solution of wetting agent was added.

Results. Table I gives the final concentra-
tions of wetting agents used for different or-
ganisms and the volumes inoculated intra-
peritoneally into each animal. Five Swiss
albino mice weighing 15 to 18 g were inocu-
lated with each dilution of the control or
experimental series. In the latter the mice
received 1 mg of wetting agent, except those
inoculated with Shigella ambigua, which re-
ceived 1.66 mg of Duponol W.A. Preliminary
experiments in which 0.5 ml volumes were
inoculated intraperitoneallv. showed that
mice receiving up to 1 mg of Deceresol-OT
only occasionally showed some fur ruffling,
whereas amounts up to 2.5 mg of Duponol
W.A. were well tolerated. As an additional
control of the innocuousness of the wetting
agents to the experimental animals, in each
test an equal amount of the chemical alone
in the same total volume of saline was inocu-
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TABLE 1. Effeet of Wetting Agents on Pathogenicity of Enterobacteriaceae Inoculated
Intraperitoneally into Mice.

Vol inoe- ———LDgp*———

Organism Chemieal and cone. ulated, ml Exp. Control
Sh. dysenteriae Deceresol-OT 1:500 5 6.72 8.73
Sh. paradysenteriae i ” ” 6.30 8.63
Salm. typhosa Duponol W.A, ” ” 7.52 8.34
Sh. ambigua " 1:600 1.0 6.81 8.55

* Logarithms to base 10 of No. of organisms killing 50% of inoculated mice in 72 hr, as
estimated by the Reed-Muench method from 4 to 9 groups of 5 mice.

lated intraperitoneally into 5 mice: in no case
did these mice show any sign of illness.

The median lethal doses were estimated by
the Reed-Muench method, and the results,
expressed as logarithms to base 10, are pre-
sented in Table I. It is clear that there was
considerable reduction in the LDj, values
for the experimental series of each test as
compared with the corresponding control,
indicating increases of approximately 100,
200, 7 and 60 times in pathogenicity of, re-
spectively, Sk. dysenteriae, Sh. paradysen-
teriae, Salm. typhosa, and Sk. ambigua. The
effect of Duponol W.A., though quite definite,
seems to be less intense than that of Decere-
sol-OT. Further experiments are necessary
to establish whether the enhancement of
pathogenicity by wetting agents is peculiar
to enteric bacilli inoculated intraperitoneally
into mice as well as to elucidate the mechan-
ism of the observed effect.

Summary. Two wetting agents, Deceresol-
OT and Duponol W.A., when added to sus-
pensions of Sk. dysenteriae, Sk. paradysen-
teriae, Salm. typhosa, or Sk. ambigua, con-

sistently enhanced pathogenicity of the or-
ganisms for mice inoculated intraperitoneally.
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Following synthesis of 5-hydroxy-p,r-tryp-
tophan, (SHTP) (1) it was shown that this
amino acid is the precursor of 5-hydroxytryp-
tamine (serotonin)(2) and that this conver-
sion is catalyzed in animal tissues by a spe-

cific decarboxylase(3). The amino acid itself
has now been found in toad venom(4) in
Chromobacterium violaceum(5) and in urine
of a patient with malignant- carcinoid.* It

* C. E. Dalgliesh, personal communication.



