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In 1910 Bandi 1 described a new method by which a rapid diagnosis of
cholera could be made within 7 hours of culture of the suspected material.
So far as we are aware, very few publications have since appeared on this
subject. This method for the diagnosis of cholera has been recently
advocated, and the present investigation was undertaken to ascertain the
value of the test for the recognition of cholera cases in Calcutta, and to
compare it with the method of culture practised by us.

Technique

The procedure adopted was, in the main, that described by the Egyptian
workers.2 Briefly, the method was as follows:

To a Bandi tube containing 15 ml of peptone water of pH 8.2 was
added an amount of high-titre cholera 0 serum (Inaba and Ogawa) sufficient
to bring the final dilution of the serum in the medium to about 50% of its
original titre. Cholera-suspect stools were added, and the contents of the
tube were examined hourly during 3-7 hours' incubation. In positive
cases, granules produced by an agglutination of the vibrios would appear
in the body of the fluid and on the sides of the tube. These granules were
stained and examined microscopically for confirmation. Two controls
were always carried out, one by inoculating the material in a tube containing
peptone water only and the other by inoculating known cholera vibrios
into another tube containing serum.

I Bandi, I. (1910) Riv. crit. Clin. med. 11, 770, 785, 802
2Bandi's test was used by Dr. G. N. Cossery Bey, Deputy Director-General, Department of Laboratories,

Cairo, for the examination of cholera-suspect vibrios in many thousands of cases. The method was found
to be fairly satisfactory provided the two following conditions were observed: (a) a high serum titre, of which
the final dilution in the peptone solution was about 1/100, was used; (b) the tubes were not shaken while
in the incubator, or while being withdrawn for reading.
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Experimental Results

Preliminary investigations showed that the test gave good results when
only pure cultures of Vibrio cholerae were used. Some further experiments
were conducted to elucidate the following points: (a) the effect of inocula-
tion of a mixture of V. cholerae and coliform organisms in varying propor-
tions, and (b) the effect of increasing the pH of the medium to 9.2.

Measured numbers of V. cholerae and Bacterium coli or Bacterium
aerogenes were added to the medium, the ratio between V. cholerae and
the other two organisms varying between 1: 1 and 1: 6. As shown by
several experiments, positive results could usually be obtained when the
ratio varied between 1: 1 and 1: 3. Irregular results were obtained
with a ratio of 1: 4, while the test was usually negative when the propor-
tion of coliform organisms was higher.

Other workers in India have found that peptone water with a pH of
9.2 is the best for enrichment of V. cholerae. A comparative study was
therefore undertaken to find out whether an increase of the pH to 9.2
would improve the results of the test. Parallel experiments with peptone
water of pH 8.2 and 9.2 showed that no improvement could be obtained
by increasing the pH.

Comparison of Bandi's tube method with cultural examination of cholera
stools

Each sample of stools from cholera-suspect patients was examined by
Bandi's method and at the same time also plated on modified Wilson
and Reilly's and bile-salt agar media. The latter medium was used especially
to study the proportion of other organisms. The results obtained were
as follows

Number of stools examined 285
Number of stools positive 158
Number of stools positive by Bandi's method

and culture 98 (62% of the total positives)
Number of stools positive by culture and

negative by Bandi's method 60 (38% of the total positives)

No sample which was negative by culture was positive by Bandi's
method. In conformity with our previous experimental observations, it
was found that the presence of a large number of coliform organisms in
the stools masked the clumping of vibrios in tests by Bandi's method.
Coliform organisms greatly preponderated in those cases where culture
gave a positive result and Bandi's test was negative. The latter was usually
positive when V. cholerae was the predominating organism in the stools.
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Conclusions

(1) With pure cultures of V. cholerae, Bandi's test gives good results.
(2) An increase in the pH value of the peptone water to 9.2 does not

materially improve the results.
(3) Under experimental conditions, Bandi's test is usually positive

when the ratio between V. cholerae and coliform organisms is not greater
than 1: 3.

(4) The test is useful in the diagnosis of cholera when V. cholerae
preponderates in the stools, whereas preponderance of coliform organisms
considerably affects the result.

(5) In our own series the cultural method was found to give 38% more
positive results, showing that it is superior to Bandi's method in cholera
diagnosis.

SUMMARY RIESUMIt

Bandi's test-the principle of which is
the agglutination of vibrios by a high-titre
cholera 0 serum diluted in peptone water
at a pH of 8.2-has recently been advocated
for the rapid diagnosis of cholera from
stools. The authors have compared this
method with culture on a mnodified Wilson
and Reilly medium, and on bile-salt agar,
which they generally use. It was noted
that the Bandi test gave up to 38% fewer
positive results than the plate tests. In the
experimental part of their work the authors
added Bacterium coli and Bacterium
aerogenes in an increasing ratio to the
cholera vibrios. They noted that the results
of Bandi's test became less and less accu-
rate as the proportion of vibrios to the other
organisms decreased. When the ratio of
vibrios reached 1: 4, the results became
irregular; when it decreased further they
were negative; a pH of 9.2 did not affect
this trend. The authors conclude that in
practice the test is useful for diagnosis
when there is a preponderance of vibrios,
but that it is not sufficiently reliable when
other organisms predominate.

Le test de Bandi - qui a pour principe
l'agglutination des vibrions par un serum
anti-O de titre eleve dilue dans l'eau
peptonee, 'a pH 8,2 - a ete r6cemment
preconise pour le diagnostic rapide du
cholera a partir des selles. Les auteurs ont
compare cette methode avec les methodes
d'ensemencements sur milieu modifie de
Wilson & Reilly et sur milieux geloses, sal6s
et bilie's, qu'ils utilisent habituellement. Ils
ont constate que le test de Bandi donnait
moins de resultats positifs que les tests sur
plaques (jusqu'a 38% de moins). Dans la
partie experimentale de leur travail, les
auteurs ont ajoute aux vibrions chol6riques
Bacterium coli et Bacterium aerogenes en
proportions croissantes. Ils ont constate
que les resultats du test de Bandi sont de
moins en moins exacts 'a mesure que la
proportion de vibrions diminue par rapport
aux autres germes. Lorsque la proportion
de vibrions atteint 1: 4, les resultats
deviennent incertains; lorsqu'elle s'abaisse
encore, ils sont negatifs. Un pH de 9,2
n'a pas modifie le sens des resultats. Les
auteurs concluent que, dans la pratique, le
test est utile pour le diagnostic lorsque les
vibrions sont preponderants, mais qu'il
nlest pas assez sur lorsque d'autres germes
predominent.
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