
CHARACTERIZATION OF EL TOR VIBRIOS 803

El Tor vibrios around the discs: 24-hour broth
cultures produced a better lawn for the test and
yielded better results than a 4- to 5-hour broth
culture. The pH of the nutrient agar on which the
tests are performed also influenced the outcome of
the test. At pH 7.8-8.0, a narrow false zone of
inhibition was produced around the discs for all
32 strains of El Tor vibrios tested; at pH 7.0-7.6,
there was no false inhibition unless the lawn was
very thin. However, other factors may be respon-
sible for some of the irregular reactions. In each
test, the routine inclusion of the known sensitive

and known resistant strains as a control is essential
for detecting the irregular behaviour of the strains
under the particular conditions of the test.

Cholera group-IVphage-sensitivity
This test was performed with the routine test

dilution of the phage, determined by tests with
standard classical V. cholerae strain No. 154, and
gave uniformly good results, except with the 4 atypical
strains; these were non-haemagglutinating and
sensitive to 50-unit polymyxin-B discs, but resistant
to the phage.

Bacteriological Studies on Some Strains of El Tor Vibrios
Isolated in the Philippines
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One hundred and sixty-two strains of El Tor
vibrios isolated in Davao, the Philippines, in 1964
and 1402 strains isolated in Bacolod, the Philippines,
in 1964 and 1965 were brought to Japan, and the
following biochemical and serological tests were
performed on them, using standard techniques:

Fermentations of different carbohydrates;
f-Galactosidase test;
VP reaction;
Chicken-red-cell agglutination;
Polymyxin-B- and colistin-sensitivity;
Haemolysin production (Greig);
Serological typing by factor sera;
Cytochrome-oxidase test;
Cholera red reaction;
Lysine and arginine decarboxylase test;
Oxidation of gluconate; and
Sensitivity patterns to chemotherapeutics.

The majority of the strains tested showed typical
characteristics of El Tor vibrios of Ogawa type;
9 strains were identified as Inaba-type and only 1 as
Hikojima-type. Some of the interesting findings are
described below.

Haemolysin production

Only 3 strains (20716, 23313, 20749) produced
soluble haemolysin in culture supernatants: these 3
strains showed a weakly positive Greig test.

However, the results of the Greig test should be
judged with reference to the kinds of culture media
used (with or without addition of glycerol, parti-
cularly) and to the time of incubation.

Polymyxin-B- and colistin-sensitivity

No strains formed a visible inhibitory zone around
50-unit polymyxin-B discs and 1000-unit colistin-
methanesulfonate discs on heart infusion agar plate,
but when 100-unit polymyxin-B discs were used,
3 strains (7321, 10758 and 3083) formed narrow
inhibitory zones.

VP reaction (Barritt modification)

Many of the strains tested produced pink colonies
on Aronson's agar and showed positive reactions
in the VP test, whereas most strains which pro-
duced red colonies on Aronson's agar were VP-
negative.

Sensitivity to various chemotherapeutics

The sensitivity patterns of the strains to various
drugs were examined by the agar plate dilution
method.
Many of the strains tested were highly sensitive to

tetracycline, chloramphenicol, erythromycin, novo-
biocin and dihydroxyacetylfuralazine, and moder-

2111E



804 NOTES

ately sensitive to kanamycin and ampicillin, whereas
some strains were highly resistant to streptomycin
and sulfafurazole. The Bacolod group as a whole
was more resistant to streptomycin than the Davao
group. Only 1 strain, isolated in Bacolod, showed
multiple sensitivity, being highly resistant to tetra-
cycline, chloramphenicol and sulfafurazole.

fi-Galactosidase test, amino-acid-decarboxylase test
and oxidation ofgluconate
Although all strains tested fermented lactose after

4 days' incubation, all showed positive results in the
,B-galactosidase test. No strain oxidized gluconate.
It is worth mentioning that all strains produced
decarboxylation of lysine, but not of arginine.

Some Observations on the Detection of Cholera Carriers

by D. BARUA, WHO Cholera Team,a A. WAKE, Department of Health, Japan, and C. Z. GoMEz, A. PAGUIO,
J. C. AzuRIN, J. J. DIZON, R. RAMOS and V. CoRDovA, Department of Health, Republic of the Philippines

During the past few years, much progress has
been made in the laboratory detection of cholera
cases and carriers.b-e Nevertheless, it is generally
agreed that unexpected lapses may occur. A few
observations made in this connexion during the
Joint Philippines-Japan-WHO Cholera Project are
recorded here.

Darkfield microscopy for the detection of cholera
carriers

Recently, darkfield microscopy has been advo-
cated by Benenson et al.f as a suitable technique for
rapid detection of cholera cases.
The technique adopted in the present studies was

essentially similar to that described by Benenson and
his colleagues. A microscope g fitted with a dark-
field condenser was used at a magnification of 400 x .
O Group I anticholera diagnostic serum without any
preservative, having a titre of 2560, was used for
specific inhibition of the motility of vibrios. The

a Present address: Bacterial Diseases, World Health
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e Barua, D.-unpublished document WHO/Cholera/BD/
66.5; available, on request, from Bacterial Diseases, World
Health Organization, Geneva, Switzerland.

f Benenson, A. S., Islam, M. R. & Greenough, W. B.
(1964) Bull. Wld Hlth Org., 30, 827-831.

g Olvmnus. Tokyo.

rectal swabs or faecaJ specimens from patients were
examined by this method both before and after
enrichment. The rectal swabs from carriers were
examined after enrichment only. The material was
inoculated in alkaline peptone water and incubated
for 5-6 hours for enrichment. All specimens were
also examined by the usual cultural method. The
results of the examination of the different specimens
are shown in Table 1.

This technique was tried on only a small number
of cases and carriers during this study, as the equip-
ment became available when the already low
incidence of the disease was on the decline.

It is very difficult to come to any conclusion after
such a limited study, although the technique appears
to be excellent for detecting vibrios in the stools of
cholera patients. There was agreement between the
results of the darkfield microscopy and those

TABLE 1
DETECTION OF VIBRIOS BY DARKFIELD MICROSCOPY

AND CULTURAL EXAMINATION OF THE STOOL
OF 51 CHOLERA PATIENTS

Darkfield microscopy
Cultural No. of

Direct After examination samples
enrichment
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