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SUMMARY OF RESULTS WITH THE "STRING" TEST

Organisms "'String" test a

Vibrios:

V. cholerae +++
(classical or El Tor)

Non-cholera vibrios + to +++

V. parahaemolyticus

Other enteric bacteria:

Escherkchia

Aerobacter

Klebsiella

Proteus

Pseudomonas

Salmonella

Shigella

Alcaligenes

a +++ = "string" 7 mm or longer; ++ = "string" ca 4 mm-
6 mm long; + = "string" 3 mm or less; - = no "string".

been of value in selecting colonies for further testing.
The reagent-O.5 % sodium deoxycholate-can be
prepared as needed and is rather stable. Solutions
kept at room temperature and 300C for one year in
closed containers gave results similar to those
obtained with freshly prepared material.

The test is not specific for V. cholerae; all vibrios
tested, except V. parahaemolyticus strains, gave a
positive result. The " string " test could be considered
a general reaction for vibrios. This would appear to
limit the usefulness of the test if the objective of the
field screening was cholera diagnosis only. However,
in view of the increasing number of reported
associations of non-cholera vibrios with human
diarrhoeal diseases (Aldovi et al., 1968; El-Shawi
& Thewaini, 1969; McIntyre et al., 1965), preliminary
field screening of virtually all vibrios would seem
desirable, and for such coverage the " string " test
is eminently suitable.

Agents which lower surface tension, such as
laundry detergents, can be employed instead of
sodium deoxycholate. If these are used, it is necessary
to determine the proper conditions with known
cultures.
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Cholera 0 Group I Agglutinating Serum
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The WHO Expert Committee on Biological Stan-
dardization (1968) established an International Refer-
ence Reagent of Cholera Agglutinating Serum
(Ogawa) and discontinued the previously existing
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International Reference Preparations of Cholera
Agglutinating Serum (Ogawa) and Cholera Agglu-
tinating Serum (Inaba). The reference reagent estab-
lished, specific for cholera strains of the Ogawa
serotype, is adequate for the differentiation of the
cholera serotypes provided these are proved to be
of cholera 0 group I.

Later, the WHO Expert Committee on Biological
Standardization (1969, p. 21) discontinued the Inter-
national Reference Preparations of Cholera Antigen
(Ogawa) and of Cholera Antigen (Inaba). These
preparations of antigens were essentially working
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reagents intended to be used for the preparation of
cholera agglutinating sera by the immunization of
animals.
A small number of ampoules of each of these two

antigens was available at the time of their discon-
tinuation. In order to comply with a request from
the WHO Expert Committee on Biological Stan-
dardization (1969; p. 24) to the WHO Secretariat,
the International Laboratory for Biological Stan-
dards, Statens Seruminstitut, Copenhagen, suggested
to the Secretariat that arrangements be made to use
these materials for the preparation of a cholera 0
group I agglutinating serum. Such a serum would
serve the purpose of identifying cholera vibrios
belonging to cholera 0 group I.

Materials and methods
Preparation of serum. In November 1968, the

International Laboratory for Biological Standards,
Copenhagen, undertook the preparation of a chol-
era 0 group I serum. Quantities of each of the
discontinued dried International Reference Prepara-
tions of Cholera Antigens (Ogawa) and Cholera
Antigens (Inaba) were suspended in saline con-
taining 1 mg of dried antigen per ml. Ogawa antigen
and Inaba antigen were prepared in separate suspen-
sions. Animals bred at the Statens Seruminstitut
were used for the immunizations. A batch of
50 rabbits was immunized 4 times with 0.5 ml of the
Ogawa suspension, and 50 rabbits were immunized
4 times with 0.5 ml of the Inaba suspension. The first
three immunizations were given at 4 days' intervals,
while the fourth immunization was given 6 days after
the third. The animals were bled by total heart
puncture 8 days after the last immunization.
The sera from the 50 rabbits immunized with the

Inaba antigen were mixed, yielding approximately
1400 ml of Inaba serum pool. The sera from the 50
rabbits immunized with the Ogawa antigen were also
mixed and yielded approximately 1 litre of Ogawa
serum pool. Both serum pools were clarified by
centrifugation and sterile filtration through a mem-
brane filter. The serum pools were freeze-dried in
30-mi quantities in transfusion bottles of 100-ml cap-
acity, using a shell-freezing technique. The bottles
were sealed with rubber stoppers under vacuum.
The Inaba serum pool and the Ogawa serum pool
were kept separate.
Ten bottles of the freeze-dried Inaba serum pool

and 10 bottles of the freeze-dried Ogawa serum pool
were reconstituted, each with 30 ml of distilled water.

All the reconstituted portions were mixed thoroughly
and dispensed in 1-ml quantities in 7.5-ml vials.
The dispensing of approximately 500 ampoules was
controlled by weighing the liquid contents of 30
ampoules evenly distributed throughout the filling
Jot. The mean average fluid content was 0.99246 g
with a standard deviation (±t2s) of 0.58%.
The contents of the ampoules were freeze-dried

in one run and dried over P205 for 72 hours. The
vials were stoppered with butyl-rubber bungs under
vacuum before removal from the freeze-drying cabi-
net and finally sealed with aluminium caps. After
storage for a week the mean total contents were
estimated on 3 control ampoules to be 67.72 mg
and the mean residual moisture to be 0.53 mg, corre-
sponding to 0.78% of the total contents.

Tests on the serum. In order to verify the suita-
bility of the cholera 0 group I serum prepared,
three laboratories (those of the second, third and
fourth authors) with special experience in the sero-
logy of cholera vibrios were requested to perform
tests by the agglutination technique after reconstitut-
ing the contents of one ampoule in 1 ml of fluid.
The laboratories tested the serum with a large

number of cholera vibrios and non-cholera vibrios
from various localities by the tube-agglutination
technique, the slide-agglutination technique, or by
both methods. As a conclusion of their tests all
three laboratories unanimously concluded that the
serum was suitable for identifying vibrios as belong-
ing to cholera 0 group I. A dilution of 1/25 of the
freeze-dried preparation reconstituted in 1 ml was
found suitable.

Conclusion
Altogether 450 ampoules, each containing 1 ml of

the freeze-dried serum, are available in butyl-
stoppered vials. The contents of one ampoule should
be reconstituted in 1 ml of distilled water, and further
diluted 1/25 for the agglutination test. The serum
is available, upon application to Biological Stan-
dardization, World Health Organization, Geneva,
Switzerland, as a service to laboratories in need of
this reagent and which cannot prepare such a serum
for lack of the necessary facilities.
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