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With the financial support of the World Health Organization the
International Salmonella Centre in Copenhagen was reopened in January
1949. During 1949 more than 30 national salmonella centres were estab-
lished in different parts of the world, and preparations have been made
for establishing further centres.

The routine diagnosis of Salmonella types has been described by
Kauffmann & Edwards.3 Most of the Salmonella strains isolated from man
and animals are members of groups A, B, C, D, and E of the Kauffmann-
White classification. In 1948, Edwards, Bruner & Moran 1 found that
97 % of 12,000 cultures obtained from humans and animals were members
of these five 0 groups. Thus it is evident that the average laboratory
need concern itself only with the identification of Salmonella cultures
which are members of five somatic groups. Other cultures occur so rarely
that they may be forwarded immediately to a laboratory which specializes
in the study of the genus. The routine laboratory should not attempt to type
every Salmonella culture but should identify exactly only the more important
types. The remaining cultures should be designated " Salmonella, type
undetermined ", and should be sent to a centre for identification.

The public-health laboratory should be able to identify with certainty
the following types: S. paratyphi A, S. paratyphi B, S. typhi murium, S.
paratyphi C, S. cholerae suis, S. sendai, and S. typhi. Laboratories engaged
in the study of diseases of domestic animals should be able to identify
the following types: S. typhi murium, S. abortus equi, S. abortus ovis,
S. cholerae suis, S. dublin, S. gallinarum, and S. pullorum.

According to Kauffmann & Edwards,3 the International Salmonella
Centre is sending to all centres the sera for slide agglutination shown in
table I. The International Centre is also sending all necessary test strains.
The complete set contains 71 strains ; a simplified set, according to table I,
contains only 25 strains.

During 1949, the International Salmonella Centre sent to other labora-
tories 2,106 test strains and 714 ampoules of test sera, totalling more than
5 litres of serum. From other laboratories the International Centre received
211 cultures for diagnosis. Among these cultures were several new types:
these were analysed and the results have been published.
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TABLE I. SALMONELLA GROUP: DIAGNOSTIC SERA *
FOR SLIDE AGGLUTINATION

No. Sera Prepared with

0 sera

100 1, 11,XII S. paratyphi A
101 IV, V, XII, XXVII S. paratyphi B + S. essen 173 + S. schleissheim
102 VI, VII, Vil S. thompson + S. newport
103 IX, XII S. typhi + S. enteritidis
104 III, X, XV S. london + S. newington
105 polyvalent 1,1 II, III, IV, V, VI, Vill, Vil. IX, X, XII, XV, XXVII

Vi serum

106 Vi, XXIX, ZI, S. ballerup living

H sera

107 a S. paratyphi A
108 b S. minnesota (phase 1)
109 c S. cholerae suis (phase 1)
110 d S. typhi
111 e, n, x S. abortus equi
112 G. p S. dublin
113 S. bonariensis (phase 1)
114 1, 2,3, 5 S. newport (phase 2) + S. thompson (phase 2)

Not absorbed

The activities of the International Salmonella Centre are not confined
only to work on the Salmonella group, but also include research on the
whole family of Enterobacteriaceae, especially the Escherichia, Klebsiella,
Shigella, and Proteus groups. Of the 2,106 test strains sent to other
laboratories, 1,579 were Salmonella strains and 527 were strains belonging
to other groups, particularly to the Escherichia group. Between 1 January
and 15 February 1950, 383 strains were distributed to various laboratories,
200 of these were Salmonella strains and the remaining 183 were mostly
Escherichia strains.

The interest in the serology of the Escherichia group has arisen from
recent investigations of the Escherichia etiology of infantile, epidemic
gastro-enteritis. In Denmark, the Netherlands, the United Kingdom,
and the USA, several outbreaks of infantile gastro-enteritis occurred from
which mainly two special serological Escherichia types were isolated.
These types have been studied and compared with all the types of the
Kauffmann-Knipschildt-Vahlne classification; the results have been
published by Kauffmann & Dupont.2

172



INTERNATIONAL SALMONELLA CENTRE

The majority of the strains belong to a new Escherichia 0 group-
O group 111-and have a new B antigen, designated as B 4. Until now it
has not been possible to isolate B-minus forms and to demonstrate the
pure B agglutinin by absorption. Those strains which belong to 0 group
111 were designated by Smith 4 as " a-type ". Some are motile, others
non-motile. The motile cultures possess the H 2 antigen of the Escherichia
group; others have the H 12 antigen and belong to another fermentation
type. The strains isolated in Denmark were obtained from one outbreak
of infantile gastro-enteritis and have the formula 111: B 4; in contrast
to strains from other countries, however, they do not produce indole.

TABLE II. CHARACTERISTICS OF ESCHERICHIA STRAINS
FROM INFANTILE EPIDEMIC GASTRO-ENTERITIS

Antigens Fermentation of cC
OG) 0

train :3 C:

i~~~~~~~~~~~~~' Coo C|D
.2 5 0. Wa

1. Stoke W 111 B4 _ + + -± + + a
2. Jonna 111 B 4 - + + -+ + -
3. 416 111 B 4 2 + + -+ + + a
4. Dundee 6 111 B 4 12 _+ + + - + a

5. StokeP 55 B5 6 + + + +

+ = promptly positive reaction
-+ = delayed positive reaction
-= negative reaction

Strains designated by Smith 4 as "P-type" belong to 0 group 55,
previously set up by Kauffmann. The only strain of this group (Su 3912/41)
which was isolated was obtained frQm pus from an otitis. This strain
contains another B antigen, B 5, which is different from the B 4 antigen
but is identical with the B antigen of the ",P-type ". In this case also, it
has not been possible to isolate B-minus forms and to demonstrate the
pure B 5 agglutinin. The strains of this type are motile, contain the H 6
antigen of the Escherichia group, and have the formula 55: B 5: 6. The
old stock culture of 0 group 55 was very sluggishly motile, so that its
H antigen has not been determined. The most significant characteristics
of these strains are given in table II.

For serological diagnosis, sera should be prepared with living bacteria;
the determination of the B antigen can then be done by slide agglutination
with living agar culture, and the diagnosis of 0 antigens can be carried
out with a boiled broth culture (1 hour at 1000 C) in the tube agglutination test.2

The fermentation of dulcitol and sorbitol is usually delayed; only
strain No. 4 (see table II) ferments sorbitol promptly. Adonitol and inositol

12
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are not fermented, but prompt fermentation (with evolution of gas) of
arabinose, xylose, lactose, glucose, and mannitol takes place. There is
no production of hydrogen sulphide and no liquefaction of gelatin. Growth
occurs on Simmons' agar containing glucose but not on Simmons' agar
containing sodium citrate. Potassium nitrate is reduced, the Voges-
Proskauer reaction is negative, and the methyl-red reaction is positive.
Urea is not decomposed..

The International Salmonella Centre is sending these two test strains
of 0 group 111 and 0 group 55, and the corresponding sera, to other
laboratories and, if requested, further test strains of all recognized 0 groups
will be supplied.

The International Centre has started work on the exact diagnosis of
infantile, epidemic gastro-enteritis which causes a high mortality and is
an important disease from the public-health viewpoint. The Centre is,
therefore, already acting as an international escherichia centre; in view
of this, it is proposed officially to extend the activities of this Centre in
Copenhagen, and to change its name to " International Salmonella and
Escherichia Centre ".

In this connexion it should be mentioned that the Shigella Commission
of the Enterobacteriaceae Committee made a proposal during the fifth
International Congress for Microbiology, which was held in Rio de Janeiro
in August 1950, that an international shigella centre should be established
in the Enteric Bacteriology Laboratory, Communicable Disease Center,
Chamblee, Ga., USA. Work on the Shigella group is already being carried
out at this US centre and test strains and sera are being sent to other
laboratories; therefore, investigators who want Shigella strains or sera
are referred to this laboratory.
A shigella centre for Europe and the British Commonwealth will be

established in the Dysentery Reference Laboratory, Public Health Labora-
tory Service, Oxford, England. A,corresponding salmonella centre for
the British Commonwealth-the Salmonella Reference Laboratory-has
already been established in the Central Public Health Laboratory, Colindale,
London, England.

SUMMARY REtSUMEN
The work of the International Salmo- L'auteur examine, dans cette etude,

nella Centre at Copenhagen since it was I'muvre accomplie par le Centre interna-
reopened in January 1949 is reviewed. tional des Salmonellae, a Copenhague,

depuis sa reouverture en janvier 1949.
The activities of this Centre have not L'activite de ce Centre n'a pas port6

been confined only to research on the uniquement sur les recherches serologiques
serology of the Salmonella group, and to concernant le groupe Salmonella et sur la
the preparation and distribution to other pr6paration de divers types de serums en
salmonella centres of various types of vue de leur distribution i d'autres centres
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sera, but have also included work on
other members of the family of Entero-
bacteriaceae, especially the Escherichia
group.

This special interest in the serology of
the last-mentioned group was stimulated
by some recent investigations of outbreaks
of infantile, epidemic gastro-enteritis,
during which three special serological
types of Escherichia were isolated. These
types have been studied and classified at
the Centre.

In view of the extended scope of the
International Salmonella Centre, it has
been officially proposed that its name
should be changed to: " International
Salmonella and Escherichia Centre ".

s'occupant des Salmonellae, mais elle s'est
egalement etendue a d'autres membres de
la famille des Ent6robacteriacees, en par-
ticulier au groupe Escherichia.

Cet interet particulier pour la serologie
de ce dernier groupe a e stimule par
certaines recherches effectuees recemment
sur des poussees epidemiques de gastro-
enterite infantile, et au cours desquelles trois
types s6rologiques speciaux d'Escherichia
ont pu etre isoles. Ces types ont ete
etudies et classifies au Centre.
En raison de l'extension du champ

d'activite du Centre international des
Salmonellae, il a ete officiellement propos6
de le designer dorenavant sous le nom de
( Centre international des Salmonellae et
des Escherichiae )).
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