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ON leaving England for his present tour of foreign service, one of us 
remarked jokingly to a friend that he intended to name a new organism 
of the Salmonella group after every miiitary station in India. He was too 
boastful. It is true that within a fortnight of landing in the country a new 
type came to hand. It had been isolated in Poona, and has already been 
described under the name Bact. poonre in the pages of this Journal (Bridges 
and Scott, 19::l5). Certain strains from other stations have also been 
examined, showing minor serological differences from accepted type strains. 
But it is doubtful whether these should be regarded as new types, rather 
than as varieties of those already described. It has been necessary to wait 
a further three years before another organism has appeared, which can 
definitely takes its place in the Kauffmann~ White scheme as a new 
Salmonella type; and again the organism was isolated in the Southern 
Command 'Laboratory, Poona. 

It is customary to name new Salmonella types after their place of origin, 
but no difficulty arises in connexion with the nomenclature of the present 
strain, since the patient, under the care of his parents, was resident in 
Kirkee and contracted his illness in that station. Kirkee is an outlying 
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290 Bact. Kirkee: A New Salmonella Type 

portion of Poona, about tluee 'miles distant from the main cantonment. 
Specimens from the case were sent to the Command Laboratory at Poona 
for examinatioll. The name Kirkee is therefore suggested for the 
organism described in this paper. 

Source of the Strain.-The circumstances under which Bact. kirkee 
was isolated were very similar to those found in connexion with Bact.poonre. 
Again the patient (P. M.) was a child-an infant aged 10 months-suffering 
from diarrhooa of dysenteric type. 'l'he onset was sudden on the morning 
of September 2, 1935, with fever rising to 1020 F. in the evening, and 
accompanied by fluid diarrhooa, seven or eight stools being passed during 
the twenty-four hours. The motions soon showed flakes of blood-streaked 
mucus, but on the second day became rather greenish in colour and less 
frequent. The fever, however, persisted. 

By the morning of the third day the fever had subsided and the stools 
had returned to normal. The child was happy, took its feeds well, and 
thereafter made an uneventful recovery. 

During the acute phase milk feeds were curtailed, but not stopped, and 
were supplemented by alkaline glucose solution in the form of raisin tea. 
Grey powder was administered from the beginning, half a grain night and 
morning for nine doses. Normal feeds were resumed on the morning of 
the third day, when all symptoms had subsided. 

As regards the possible source of infection, it is of interest that an 
Alsatian dog l<ept in the house was said to have suffered from diarrhooa 
with blood-stained stools one week before the child became ill. U nfortun
ately this information was only elicited some time after the patient had 
recovered, and it was not then possible to make any examination of the 
dog's blood or freces. 

Isolation of the Stmin.-A greenish stool, passed on the second day of 
illness, was sent to the laboratory for examination. Flakes of mucus were 
picked out and were found to give an alkaline reaction to litmus. They 
showed an exudate, microscopically typical of bacillary dysentery. 

Platings of the mucus were made on litmus lactose bile-salt agar. After 
twenty-four hours' incubation the plates showed a few non-lactose
fermenting colonies, which were slightly opaque and not quite typical of 
the dysentery groups. Several of the colonies were selected for examination, 
but all showed the same c·haracters. The organism was a Gram-negative 
motile bacillus giving biochemical reactions of the Salmonella group. It 
was agglutinated to the full H titre of a serum prepared from Bact. 
paratyphosum B, but showed no agglutination when tested with the 
serums of Para A, Para C, Aertrycke, Newport and Enteritidis. 

As a result· of these tests it was at first thought that the organism was 
identical with Bact.paratyphosum B. Further testf'!, however, showed that 
alcoholized suspensions of the strain were inagglutinable with Para B serum, 
a fact which suggested that in its somatic antigen the organism must differ 
from a normal strain of Bact.paratyphosum B. This was confirmed later, 
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R. F. Bridges and L. Dunbar 291 

when a serum prepared from the new strain was found to have no aggluti
nating effect on alcoholized suspensions of Para B. It thus became clear 
that we were dealing with a new Salmonella type, which must be set aside 
for more rigid investigation. 

Biochemical Reactions of Bact. hrkee.-The organism was tested in 
" sugar" media and also in regard to its production of H 2S, and the results 
were compared with those given by a number of strains of Bact. para
typhosum B and its varieties. These results are shown in Table I. Among 
the strains used for comparative tests were two laboratory stock cultures of 
Para B-the one labelled" stock," which had been present in the laboratory 
for many years and of which the origin is unknown; the other labelled 
"Topley," and obtained fmm the Oxford Standards Laboratory some years 
ago. In addition, four strains were tested which had been isolated in India 
during the last few years and are known by their index numbers. Lastly, 
four strains were examined which had been received from Java and are of 
the kind described by de Moor (1935). The peculiarity of these Java strains 
and the point in which they differ from a normal Para B, is that they are 
monophasic. They agree with Para B in their somatic antigens and in the 
specific phase of their H antigens, but they are deficient of group phase in 
the H antigen. 

TABLE 1. 

Organism Glucose Maltose Mannite Dulcite I Rhamnose Arabinose Xylose Inosite Sorbite H2S. 
----- ------_._-----
Kirkee .. AG AG AG AG, AG AG AG AG + .. Stock" .. AG AG AG AG AG AG AG AG AG + " Topley" .. AG AG AG AG AG3 AG AG AG AG + 10/33.. .. AG AG AG AG AG AG AG AG AG + 252/34 .. .. AG AG AG AG AG AG AG - AG + 5/36 .. .. AG AG AG AG AG5 AG AG AG AG + 10/36.. .. AG AG AG AG. AG3 AG AG AG AG + Java., 12,808 .. AG AG AG AG AG AG AG - AG + 

It will be seen in Table I that the only sugars which might have any 
differentiating value were rhamnose and inosite. In the case of rhamnose 
there were slight differences observed in the time required for this sugar 
to be attacked_ But after five days incubation acid and gas were present 
in all tubes. 

In the case of inosite this sugar was fermented by both the stock 
cultures and by three out of the four locally isolated straills. On the other 
hand one local strain, No. 252/34, the four Java strains (only one is shown 
in the table) and Bact. kirkee failed to ferment this sugar. The fact that 
this Java variety of Bact. paratyphosum B does not ferment inosite has 
been pointed out by de Moor, and as a loss-variant this can be understood; 
but no reason can be given for the failure to do so in the case of the local 
strain 252/34, since no serological difference can be discovered between this 

. organism and a normal strain of Para B. 
Serological Reactions of Bad. kil'kee.~The flagellar antigen of Bact. 
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292 Bact. Kirkee: .A New Salmonella Type 

kirkee can be disposed of in a few words. The organism readily yielded 
type and group phases, which were found to be identical with those of 
Bact. paratyphosum B. Cross-absorption tests were carried out with 
mixed-phase serums of Kirkee and Para B having homologous type and 
group titres of about 10,000 in each case. The serum of the one organism 
was absorbed first with the type phase, and in a second test with the group 
phase of the other, and the absorbed serum was then tested for the 
presence of homologous type and group agglutinin. The serum of the 
other organism was then treated in like manner. In all tests complete 
removal qf the absorbed agglutinin was noted, proving that mirror identity 
exists between the flagellar antigens of Bact. kirkee and Bad. paratyphosum 
B in both type and group phltses. 

It is by the nature of its somatic antigen that Bact. ki"kee claims 
recognition as a new Salmonella type. Tests have shown that this antigen 
differs not. only from that of Bact. paratyphosum B, but also from those of 
any known Salmonella. 

TABLE Il. 

1 2 3 4 I 5 6 
--------------------- -.-

Homologous Titres against 
Somatic antigenic titres of serums Eact. kirk .. of Titre of Kirkee 

Antigenic Representative elements present prepared from serums pre .. serum against 
group organisms in representative representat; ve par~d from reI>resaotative 

organisms organisms representative organisms 
organisms 

-- ---------------
A Paratyphosum A I II 2,000 Nil Nil 

Senftenberg, I In 1,200 Nil Nil 
var. Newoastle 

B Paratyphosum B 
t IV V 1,200 50 50 

Aertrycke 1,400 Nil Nil 
Derby IY 1;500 Nil Nil 

0 ParatyphOBum 0 } VI VII 400 Nil Nil 
Bareilly 3,000 Nil Nil 
Newport VI VIII 2,000 17 Nil 

D TyphoBllm 1 10,000 100 50 
Enteritidis, 

f 
IX 1,500 Nil Nil 

var. Dublin 

E London X III 3,000 Nil Nil 

F Aberdeen XI 5,000 175 Nil 

G Anatum 0.1. XII III 2,500 Nil Nil 
H I Poona XIII 250 Nil Nil 
I Kirkee XIV 3,000 3,000 3,000 

When it is required to test the somatic antigen of an unknown organism 
belonging to the Salmonella group, it is unnecessary to employ serums 
prepared from everyone of the forty and more types which now constitute 
the group. In many cases, while these organisms may differ completely in 
their flagellar antigens, yet they are identical with others in their somatic 
elements. Hence it has been possible to arrange the organisms of the 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-67-05-01 on 1 N
ovem

ber 1936. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


R. F. Bridges and L. Dunbar 293 

group as a whole into a number of smaller groups, lettered A, B, C, etc., 
according to the nature of their somatic antigens. In testing an unknown 
organism, therefore, it is sufficient to choose representative organisms 
from each of the groups and to carry out agglutination tests, and absorption 
tests if necessary, between the unknown strain and the representative type 
organisms. In this way the work is very much simplified. 
. Reference may now be made to Table n. In this table, column 1 shows 

the groups lettered from A to I, while column 2 shows the organisms which 
have been chosen in the present investigation as representatives of the~e 
groups. Column 3 gives the somatic antigenic elements present in each of 
the representative organisms; and it will be noted that these factors, even 
among organisms included in the same group, are not in all cases identical. 
Thus, group A contains both Bact. paratyphosum A and Bact. senftenberg, 
and it will be noted tb·at while the somatic antigen of Para A is represented 
as I n, that of Senftenberg is shown as I Ill. Further, it will be seen that 
the factor In is also present in the London type of group E, and in the 
Anatum C.l. type of group G. . 

Column 4 shows the homologous titres of the se.rums prepared from the 
representative organisms, and column 5 the titres observed when these 
serums were tested against Bact. kirkee. Column 6 gives the results obtained 
by testing the serum prepared from Bact. kirkee against suspensions of the 
representative strains. It should be said that in all these tests alcoholized 
suspensions were used, so that the figures indicate 0 agglutination only, 
even though the serums contained both Hand 0 agglutinin. 

One other matter of importance must be mentioned. It should be 
understood that groups F, G, H and I, and the antigenic elements present 
in the representative organisms of these groups, are not yet officially 
recognized. They are only shown in Table II for the sake of completeness. 
At the last sitting of the Salmonella Subcommittee (1934) of the Inter
national Society for Microbiology, the organisms Aberdeen, Anatum C.I., 
Poona, and of course Kirkee, had not been identified, and hence could not 
come under the notice of the Subcommittee. It is more than probable 
that some regrouping will be necessary before these organisms can be 
allotted their final places in the Kauffmann-White scheme. Thus, it is 
known that there are already rival claimants to the factor XII. Moreover 
it is possible that before the publication of this note the factor XIV, which 
has been assigned in Table II to Bact. kirkee will have been annexed by 
some other organism. The final grouping, therefore, must await the 
decision of the International body. . 

Table II shows in columns 4 and 5 that serums prepared from organisms 
representing the different somatic antigenic groups, and having homologous 
o titres ranging from 250 to 10,000, had either no, or at most slight, 
agglutinating effect on the. 0 antigen of Bact. kirkee. Column 6 shows 
that the serum prepared from Bact. kirkee had little action on the somatic 
antigens of the representative organisms. These tests clearly place 
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294 Bact. Kirkee: .A. New Salmonella Type 

Bact. kirkee in a group by itself, to which the letter I has been assigned 
in the table, the somatic antigen being represented by the factor XIV. 

It seemed advisable to carry out absorption tests between Bact. kirkee 
and those organisms with which it showed slight cross-agglutination; in 
order to determine how far community of somatic antigen might be 
present. These tests are detailed below and are expressed in the form of 
equations. The serum, wIth its homologous 0 titre ill brackets, is 
placed first. This is followed by the organism used for absorption, preceded 
by the minus sign. The suspension against which the serum was tested 
after absorption and the titre obtained are then shown. 

In all these absorption tests five drops of serum were absorbed with the 
growth from one Roux bottle. Alcoholized suspensions were used for test 
of the serums after absorption. The lowest dilution tested was 1 : 50. 

Kirkee (2,500) - Kirkee v. Kirkee = Nil 

- Para B v. = 2,000 
- Typhosum v. 

" 
= 2,200 .. - Aberdeen v . = 1,750 

Para B (1,200) - Kirkee v. Para B = 1,000 

Typhosum (2,000) - v. TyphoBum = 2,000 

Aberdeen (3,500) - v. Aberdeen = 2,500 

SUMMARY. 

A new Salmonella organism is described, for which the name Kirkee is 
proposed. Subject to reservations given in a previous paragraph, its 
antigenic formula may be expressed as follows :-

Somatic antigen Flagellar antigen --_ ......... _--
Type phase Group phase. 

XIV. b. 1.2. 

The organism was isolated from a mild case of acute enteritis in an 
infant. The suggestion is made that infection was conveyed from a dog. 

The strain has been deposited with the National Collection of type 
cultures in the Lister Institute, London. 
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