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DYSEN'rERY AMONG TROOPS IN QUETTA. 

PART II D.-THE NON-MANNITE FERMENTING GROUP OF ORGANISMS. 

By LIEUTENANT-COLONEL D. T. M. LARGE, 
Royal Army Medical Corps, 

AND 

O. K. SANKARAN. 
Indian Medical Department. 

(Continued from p. 167). 

[NoTE.-The following remarks are based on the laboratoryexamina
tion of 1,5:36 cases of dysentery from which 196 non-mannite fermenting 
organisms were isolated under circumstances suggestive of the pathogenicity 
of the organisms. B. dysenterire Shiga formed 10'4 per cent of the total 
organiRms isolated, B. dysenterire Schmitz 5'6 per cent, and certain other 
probably pathogenic llon-mannite fermenting organisms, about to be 
described, together formed 5 per cent.] 

THE non-mannite fermenting group of dysentery organisms has been a 
subject of inquiry in Quetta since 1932, when it was found, during an 
epidemic of dysentery in the autumn, tbat considerable numbers of such 
organisms were being encountered many of which, while biochemically 
similar to B. dysenterice Shiga or B. dysenterim Schmitz, failed to show 
serological relationship. These organisms, inagglutinable with serapre
pared from B. dysenterim Shiga or B. dysenterim Schmitz, appeared under 
circumstances strongly suggestive of their causal relationship to dysentery, 
and it would seem that they should be included amongst the members of 
the non-mannite fermenting group of dysentery organisms. 

This group of' organisms is divided primarily into two subgroups by 
the production or non-production of indol in peptone media, i.e. an indol 
negative group of which B. dysenterire Shiga is the main member and an indol 
positive group represented most frequently by B. dysenterire Sch mitz. Each 
of these subgroups is capable of further subdivision, both biochemically by 
the action of the organisms on dulcite and saccharose, and serologically as 
indicated in the table. 

NON-MANNITE FERMENTING GROUP. 

ludol - ludol + 

Dulcite acid I Dulcite alkaline Saccharose acid Sacehar'ose alkaline 

1030 I Newcastle I 771 
I 

Shiga I 1167 882 Schmitz 2141902 

The figures in the table are tbe index numbers of the new strains of 
organisms belonging to this group from which type sera have been prepared. 
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232 Dysentery among Troops in Quetta 

Some of them have a.Iready been described as occurring in India. For 
example, Archer, working in Wellington in South India, noted an indol 
negative, dulcite-fermenting rpember of this group in a few of his cases 
which gave evidence of its pathogenic relation to them, and Manifold and 
Boyd, working in Poona, have for long recognized that the common variety 
of the indol positive non-matlnite fermenting dysentery organism in India 
is not the typical B. dysenteri03 Schmitz, but a type of this to which they 
have given the index number of 214. This organism differs from B. dysenteri03 
Schmitz only in that it is deficient in agghitinability with serum prepared 
from B. dysenteri03 Schmitz: military laboratories in India, therefore, are 
now supplied with agglutinating serum prepared from this commoner type 
of B. dysenteri03 Schmitz, instead of from the typical organism itself, with 
the result that many more agglutinable indol positive, non-inannite 
fermenting organisms are being found under circumstances indicating 
their pathogenic nature. 

Another organism of this group apparently pathogenic in dysentery cases 
has been investigated in Newcastle by Clayton and Warren. It is peculiar 
in that it occasionally produces gas in glucose and dulcite, and also in that 
it is serologically related very ~losely to, if not identical with, an organism 
biochemically quite dissimilar, the B. dysentel'i03 Flexner 88, described by 
Boyd. In the form found by Clayton and Warren it has so far not been 
isolated in Qiletta, nor to our knowledge in India, but in the form of 
B. dysenterice Flexner 88 it is comparatively common as a cause of 
dysentery. 

In addition to the above, three additional varieties of this. group have 
been found in Quetta, of which two resemble B. dysentel'i03 Shiga and one 
resembies B. dysenterice Schmitz in biochemical reactions. 'fhe above 
organisms all occurred in Quetta in cases clinically resembling dysentery, 
often almost in pure culture, and in most cases unaccompanied by other 
organisms akin in any appreciable way to the known pathogenic organisms. 
It is regretted that agglutination tests on the patients' sera were performed 
in very few of the cases, so that at present their claim to pathogenicity 
rests only on the circumstances under which they occurred and on their 
resemblance to the classical Shiga and Schmitz organisms. None of them 
was found in simple diarrhooa cases, nor during the course of examination 
of 6,000 specimens from normal individm1ls undergoing tests for dysentery 
before engagement as servants. The next step in the inquiry, i.e. to 
further investigate their claim to pathogenicity by agglutination tests on 
the blood of future cases as they occur, is proceeding. In the meantime it 
seems advisable to indicate the lines on which the illguiry is progressing 
and to give an account of the results so far obtained. 

A.-DuLCITE FERMENTING, INDOL NEGATIVE, STRAINS. 

(1) B. dysenteriaJ "type 1030." This appears to be the type described 
by Archer which he found in two cases occurring in South India. It is not 
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D. T. M. Large and O. K. Sankaran 233 

'common in Quetta, and like all members of the non-mannite fermenting 
group is' liable to be missed unless the medium on which the 'original 
culture is made is capable of affording'luxuriant growth. The colonies of 
all these organisms are very tiny even 9n perfect media, and seldom reach 
-the size of one millimetre in twenty-four hours growth. Like B. dysenterice 
Shiga, they grow scantily in fluid media, forming only a thin suspension 
in broth or peptone water. 

The history of the type case (1030) is as follows:-
The illness commenced on the morning of September 27, 1932, with 

diarrhooa, and three loose motions occurred during the day. In the 
evening, blood and mucus appeared and the stools became very frequent, 
being accompanied by acute abdominal pain and tenesmus. Temperature 
rose to 103° F. and the patient became greatly prostrated. Between thirty 
and forty motions occurred during the night, and these on examination in 
the laboratory were found to consist of nothing but blood, mucus and pus, 
showing a typical bacillary exudate. Culture of the specimens revealed a 
practically pure growth of this Shiga-like organism; no other cause could 
be: found. The illness lasted for four days and was treated in the usual way 
by salines. 

The organism, as described by Archer, is morphologically similar to 
B. dysenterice Shiga, but biochemically differs in that dulcite is fermented 
after three or four days' incubation. It does not agglutinate with Shiga 
high-titre serum even in the lowest dilutions. It is moderately toxic to 
rabbits, so that care has to be exercised in the production of agglutinating 
sera, but a titre of 1: 250 is readily obtainable with four graduated 
injections. With this type-eer,umagglutination tests have heen carried out 
on sixteen organisms biochemically similar, all from definite cases of 
dysentery and all with positive results. The type-serum has no agglutinat
ing effect on any other member of the non-mannite fermenting,group. 

When absorbed with B.dysenterice Shiga the agglutinius for B. a'ysenterice 
type 1030 are unaffected and absorption of Shiga serulll with B. dysenterice 
type 1030 does not affect the titre of this serum to its homologous 
organism. , 

In connection with the preparation of agglutinating sera from this 
organism, it is worthy of note that it shows a pronounced tendency to 
become rough after subculture for some days, so much so that to maintain 
its smoothness frequent plating and selection of a smooth colony IS 

necessary. 
Although definite proof of pathogenicity is still lacking, evidence is 

accumulating to show the close relationship of this organism with severe 
attacks of dysentery. It has been found as far south in India as Wellington, 
and as far north as Razmak on the North-west Frontier. 

(2) B. dysente1·ire (Newcastle).-No examples of this organism have so 
far been observed in Quetta, but cultures of several strains' have been 
examined through the kindness of Drs. Clayton andWarr~n, who forwarded 

17 
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234 Dysentery among Troops in Quetttt 

the culture tubes to Quetta by air. With. the media in use in Quetta a 
bubble of gas was found in the fermented glucose and later in the fermented 
dulcite tube, and marked acid and gas formation was found to occur in a 
medium made with sterilized cru~e juice of various fruits, e.g. grapes, 
mangoes and melons. Notwithstanding these biochemical peculiarities, 
this organism agglutinates to full titre with a serum prepared from 
B. dysenterire Flexner 88, as already pointed .out by Drs. Clayton and 
Warren, and similarly a serum made from the Newcastle organism agglu
tinates not only its homologous organism but also this Flexner organism to 
full titre. 

B.-DuLCITE ALKALINE, INDOL NEGATIVE, STRAINS. 

(1) B. dysenterire type 771. This organism is morphologically and 
biocbemically similar to B, dysenterice Shiga, but differs from it in thatit 
will not agglutinate with Shiga agglutinating sera, even in the lowest 
dilutions. It is widely distributed in India, and strains have been received 
from as far south as Bangalore and as far north as Razmak. It is associated 
with a severe type of dysentery, the type-case history being as follows:-

'Mali Sita Ram was admitted to the Cantonment Hospital, Quetta, with 
a history of three days fever and diarrhooa with blood and mucus in the 
stools. Twenty stools were recorded on fourth day of disease, 16 onfiftb, 
8 on sixth, 5 on seventb, and 1 on eighth: that is be had symptoms of a 
toxic dyeentery for some seven days, during which specimens showed typical 
bacillary exudate and yielded the organism almost in pure culture on the 
first day or two. after admission. 

So far eleven strains of this organism have been examined in Quetta 
from dysentery cases which showed no other causative organism. All 
agglutinate to titre with the type-serum 771 and not with other sera. Tbe 
type-serum (titre 1 : 250) does not affect other members of the group. It 
does not agglutinate B. dysenterice Shiga when tested by Dreyer's method 
in as Iowa dilution as 1 : 5. 

The following table shows the results of absorption tests performed in 
connection with this organism :-

[Note.-In these and in all other absorption tests in this investigation 
the method of complete saturation with the absorbing organism was 
employed. The dose of organisms added to the serum was sufficient to 
ensure that after two hours at 37° C., and overnight at room temperature, 
the supernatant fluid still remained turbid, so that prolonged centrifuging 
was necessary to throw down the suspended (i.e. non~agglutinated) 

organism.] 
~higa 

"771" serum control 
.. 771 " serum absorbed" Shiga" 

" ". "1167" 

" " " "771 " 
, Shiga ." 771 ". 100 per cent 

"1167 ,. "771 .. 
1 in 250=100 per cent 

100 per cent 
100 

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-63-04-02 on 1 O
ctober 1934. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


D. T. M. Large and O. K. Bankaran 235 

So far no agglutination tests with this organism have been positive with 
a patient's serum except in two cases when the serum was used undiluted 
on a slide. No proof therefore yet exists as to its pathogenicity . 

. (2) B. dysenterice type 1167. This is another Shiga. like organism 
similar to the last in its description and in its distribution. It is not 
affected by Shiga high-titre serum, nor by serum prepared from the 
B. dysenterire type 771 or any other member of the non-mannite fermenting 
group. Like the foregoing it is not strongly agglutinogenetic, so that 
difficulty has been experienced in this laboratory in producing an aggluti
nating serum of titre higher than 1 : 250. With this serum however ten 
similar organisms have been found to agglutinate to full titre. It appears. 
therefore to be another type of the non~mannite fermenting group of 

. organisms, although its only claim to pathogenicity is its similar aSeociation 
with fairly severe cases of dysentery. The history of the type case IS as 
follows :-

Driver Masahib Khan became ill in July with dysentery symptoms 
accompanied by fever. He did not report sick for three days. On 
admission his temperature was 1020 F. and he was definitely in a toxic 
condition. There was severe tenesmus and about twenty motions per day 
were passed. A single dose of anti-dysenteric serum combined with routine 
saline treatment brought about bis recovery in tbree days. Specimens 
showed that the exudate was characteristic of bacillary dysentery, and 
from them this organism was obtained in practically pure culture. . 

The following table shows the absorption tests performed in connection 
with type 1167 organism. 

" 1167 " serum control 
" 1167" serum absorbed Shiga 

" 
" " Shiga serum 

" 
" 
" 

" 771" 
"1167 " 
"1167 " 

Shiga "771 

100 per cent 

"1167 • 

1 in 250=100 per cent 
100 per cent 

100 " 

(3) B. dysenterim Shiga. In the last two years, eighty-eight straips of 
this organism have been found agglutinable to titre with Shiga agglutinating 
serum. The seasonal incidence of this organism in the autumn of the two 
years and its scarcity in the spring has already been mentioned in Part I. 

A certain peculiarity in the strains of Shiga's bacillus found locally in 
Quetta was observed in this laboratory. After growth for three weeks in 
saccharose peptone water a faint tinge of acidity was noticed inside the 
Durham's tube .. To confirm this, three strains of each type of organism in 
the non-mannite fermenting group were inoculated into saccharose peptone 
water of pH 7'4, using phenol red as an indicator, so that the pH content 
could be noted daily. After the first day's growth increasing alkalinity 
was observed, until this reached pH 8. This point was reached after 
seven days' growth by the majority of the organisms, but in the case of the 
true Shiga organisms the time required was ten days. Observation after 
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236 Dysentery among Troops in Quetta 

thi!!! period was difficult hecause, even in uninoculated tubes, a brownish 
tinge developed in the medium, so that accurate comparison with the 
standard .pH tubes was impossible. The three strains of true Shiga's 
bacillus, however, definitely produced slight acidity in saccharose after 
growth for twenty-five days in this medium, while the other strains did 
not. 

C.-SACCHAROSE FERMENTING, INDOL POSITIVE, STRAINS. 

No claim to pathogenicity is put forward for any oi these organisms. 
The majority were found in normal individuals undergoing teRts before 
engagement as servants and a certain number were found during the 
routine bacteriological examination of flies. A few occurred· in old 
dysentery cases, and in no case was the organism found in large numbers. 

D.-SACCHAROSE ALKALINE, IN DOL POSITIVE, STRAINS. 

(1) B. dysenterice Schmitz type 214. In two years sixty strains were 
isolated, all 6£ them being agglutinated to titre with a serum prepared 
from the Indian variety of B. dysente1'ice Schmitz. 

(2) B. dysenterice type 902. . This organism appears to be another 
variety of B. dysenterire Schmitz, but of much less frequent occurrence. 
It is inagglutmable with serum prepared from B. dysente1'ice Schmitz or its 
Indian type .214 when tested by Dreyer's method in a dilution of 1 : 5 of 
the serum. Two cases have shown agglutination on a slide with stronger 
serum (Schmitz 214). A serum prepared from it has been found to 
agglutinate eleven other strains of similarly inagglutinable organisms, 
which were all isolated from clinical dysenteries under circumstances 
suggesting a pathogenic role. For example, PeoJi Rudri Datt was admitted 
in November after five days' illness. Stools consisted on admission of 
nothing but blood and mucus, but were not numerous, seven per day only. 
He was clinically not a severe case, but the exudates were definitely of a 
bacillary nature, and yielded this organism in large numbers. No other 
organism of a pathogenic nature was isolated. 

The relationship of the organism with this case, and with the eleven 
other cases, combined with its similarity to B. dy.senterice Schmitz is sug
gestive of its pathogenic nature. Absorption tests performed in connection 
with this organism are shown below :-' 

902 serum control 
902 serum absorbed Schmitz 

" " " 
" " " 

Schmitz 
902 

Schmitz serum a.bsorbed 902 

214 

Schmitz 214 serum absorbed 902 

Schmit7. 

100 per cent 

Schmitz 214 902 

1: 250 = 100 per cent 
100 per cent 
100 

100 per cent 

Method of Isolation.-The mucus is washed in neutral or slightly 
alkaline sterile saline, and a smallloopful of it is spread over three succes
sive plates of litmus lactose agar· so as to obtain discrete colonies as the 
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number of organisms on the loop diminishes sufficiently. After one day's 
incubation several blue colonies are picked off and each is inoculated into 
glucose, lactose, mannite, peptone water and on to agar; the plates are kept 
for another day in case the sugar reactions are negative, when a further 
series of colonies is examined. 

On the second morning after receipt of the specimen, the sugar tubes are 
examined and the peptone water is tested for the presence of indol, i.e. 
after twenty-four hours' incubation. If the sugar reactions indicate the 
non-mannite fermenting group of dysentery organisms, a diagnosis based on 
serological reactions can now be given almost immediately by a slide agglu
tination test nsing agglutinating sera either from the indol negative organisms 
or the indol positi ve organisms of the group. If the organisms are indol 
negative four drops of a saline emulsion of the agar slopes are placed on 
a slide, each being mixed with a drop of one of the sera of the indol nega
tive series, e.g. B. dysenterice Shiga, (1030), (771) and (1167). If indol 
positive, two sera only are employed, (214) and (902). A diagnosis can now 
be given and confirmed later by Dreyer's test and by further biochemical 
tests as to the action of the organism 'on dulcite. 
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(To be continued.) 
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