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BACILLARY DYSENTERY. 

The Significance of the "Inagglutinable Flexner" in the Light of 
Recent Investigations. 

By MAJOR H. J. BENSTED, M.O., 

Royal Army Medical Oorps. 

(From the Enteric Laboratory, Kasauli.) 

DURING recent years the work of Son ne (1915), Aoki (1921,1923), Clayton 
and Warren (1929), Sartorius and Reploh (1932), and especially Boyd (1931, 
1932, 1936, 1938) has greatly clarified the retiological position ofthe mannite
fermenting organisms isolated from dysentery cases. The now recognized 
types, identified by serological methods, account for over 98 per cent of all 
the Flexner-like bacilli cultivated from the stools of patients in India suffering 
from dysentery. And there is little doubt that these classified bacteria 
are true retiological agents in the causation of the disease. 

The position of one of the types described by Boyd-DI9-still remains, 
however, in doubt. The reported isolations of this organism have been 
very infrequent and no fresh strain has been recovered in India during the 
last four years. When the original culture was re-examined in 1936 it was 
found to be irreversibly rough and to be serologically identical with the rough 
phase of Bact. dysenterim Sonne. It is felt that its occurrence, therefore, 
may be even rarer than the reports would indicate. 

In addition to the recognized types a small group of serologically unrelated 
Flexner-like organisms is met very occasionally in the stools of dysentery 
cases in India, whose significance remains in doubt. Nearly 2,000 strains 
of Flexner-like organisms undergo serological investigation every year, 
and during the last three years only nine of these rare types have been 
encountered (type 83 once, type 1063 three times, type 197 twice, type 953 
three times). And during this period no other new types have been found 
where the evidence was sufficient~ to pronounce them as causative organisms 
of dysentery. On the other hand, considerable numbers of cultures of 
Flexner-like bacilli, cultivated from the stools of dysentery patients, have 
been received for detailed investigation on the grounds that they failed to 
react with any of the group or type sera prepared and issued by the present 
writer. 

It is this group, representing about 1 per cent of the mannite-fermenting 
. bacilli isolated during the routine examination of dysentery stools, that 
forms the subject of this communication. 

Origin of the Strains. 

In the first place it should be stated that all cultures received in this 
laboratory are accompanied by a pro-forma which not only allows for a full 
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description of the organism itself, but also brief clinical notes, and with 
regard to dysentery bacilli, a description of the stool originating the culture. 
The clinical account, at the very best, is always second-hand, and the 
information regarding the date of onset, etc., is sometimes inaccurate and 
verification difficult. 

All the strains were isolated from dysentery patients who were passing 
stools containing muco-pus with or without blood. In over 50 per cent 
of the cases the organism had been isolated from a specimen passed at least 
seventy-two hours after the onset of the disease. When it is appreciated 
how few dysentery patients come under observation early on in the disease 
it is considered that of the 30 per cent said to have been passed during the 
first twenty-four hours only a small proportion were really early stools. 
In no case had a recognized dysentery organism been recovered. 

Character of the Strains. 
The cultures, without exception, were smooth, delicately growing 

organisms producing small translucent non-lactose fermenting colonies on 
litmus-lactose-agar. Their biochemical reactions, after several days' 
incubation, were those of the Flexner group. However, after prolonged 
incubation a considerable proportion (28 out of the 40 strains investigated) 
fermented lactose and saccharose between the twelfth and twenty-fifth day. 
With lemco-broth media (Dudgeon and Pulvertaft, 1927), this period was 
shortened in some cases to six days, and three of the strains produced gas 
in the broth media where none could be detected in the ordinary peptone 
water. All these strains produced indol. They had already been tested 
against the type sera of all the recognized members of the Flexner-Sonne 
group as well as many sera prepared from strains whose position still remains 
to be defined, and had failed to show any specific agglutination. They were 
finally rejected as not being dysentery bacilli. Boyd, in one of his earlier 
communications (1932), records the recovery of a number of similar strains 
from dysentery stools and comes to the same conclusion with regard to their 
significance. 

Five out of the remaining twelve strains, after several subcultures, 
were found to be eventually lactose fermenters and were also rejected. 

There remained seven strains that failed to ferment lactose after twenty
five days' incubation. These also had failed to react with any of the 
recognized dysentery sera, or with any of the doubtful sera. They were 
also tested against sera prepared from similar strains isolated previously 
and also against sera prepared against the particular, strains themselves. 
In one case there was agglutination with the serum of a strain isolated under 
similar conditions the previous year, but in no other case could any sero
logical relationship be demonstrated. 

It was not considered that there was sufficient evidence for regarding 
these strains, any more than the slow lactose-fermenting group, as causative 
of bacillary dysentery. Boyd had noted that a third of his slow lactose
fermenting group had been recovered in association with a recognized 
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dysentery type. This has been the experience of the present writer also 
in personal isolations. It was thought, therefore, that serial examination 
of the stools of local dysentery patients might demonstrate more clearly 
the change that may take place in the intestinal flora during an attack of 
dysentery. 

The investigation has been carried out on thirty-three patients suffering 
from acute attacks who all came under observation early on in the disease. 
In twenty-five instances the change was abrupt from plate cultivations 
showing numbers of colonies of dysentery bacilli with varying numbers of 
lactose-fermenting colonies to those containing pure growths of lactose 
fermenters. In eight cases, however, the change was gradual, and the 
observations have been . summarized in the following table. 

The serological investigation of these Flexner-like organisms gave results 
exactly similar to those recorded for the previous group. That is to say 
they were serologically unrelated to any accepted or suspected dysentery 
bacillus. The one permanent non-lactose fermenter appeared to be non
antigenic and not only showed no agglutination with any of the above
mentioned sera, but also with those prepared from all varieties of non-lactose 
fermenting bacteria available. 

A composite picture of the changes that may take place would appear 
to be: Following the infection there is a cellular reaction of varying intensity 
during which the causative organism is excreted in increasing numbers. 
The period of excretion is very variable, but when the very acute period 
is passed the flora may change and organisms simulating dysentery bacilli, 
yet having no relation to them, begin to appear-at first with the dysentery 
bacilli and later alone or in conjunction with paracolon bacilli. Finally 
the intestinal flora returns to normal and only lactose fermenters are seen~ 

Discussion. 

It is a recognized fact that in an attack of bacillary dysentery, the 
period during which the causative organism may be cultivated from the 
stool is extremely variable. It is no uncommon experience to find 
considerable numbers of Flexner-group bacilli in the second or third stool 
following the commencement of an attack and twenty-four hours later to be 
unable to detect any such colonies on plate cultivations. On the other 
hand the specific organism may be excreted in large numbers over .long 
periods. 

Very frequently the individual has passed the acute stage before coming 
under observation, and although the stools may contain blood and mucus 
it may not be possible to detect the presence of any dysentery organisms. 
The plate cultivations may, however,' show many non-lactose-fermenting 
colonies that have a superficial resemblance to the Flexner group but fail 
to react with any of the sera available. These organisms may be very 
slow lactose fermenters or non-lactose fermenters. In view of the extreme 
rarity of new serological types since the work of Boyd and others has been 
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Case Date in disease Clinical condition I Condition of stool I Bactoriological findings of stool 

H.R. 36 hours Acute Pus and R.B.C.s only ::lonne R. and S. and coli only 
Child 5th day Wel) Loose, freculent, no pus. No Sonne, many Flexner-like 

or blood and lactose fermenters 
12th day Well Normal stool All lactose fermen ters 

.. 
L. 48 hours Acute Liquid stool with some Few R. Sonne and lactose fer-

Young pus and R.B.C.s menters 
adult 8th day Discomfort only Loose stool with very few Few S. Flexner-like, mainly 

pus cells lactose fermen ters 
14th day Well Normal stool All lactose fermenters 

D. 48 hours Acute Mucus. pus and blood only Almost pure Boyd type. 170 
Adult 7th day Subacute Some freces, mostly blood Fair numbers type 170 and rest 

and mucus hctose fermenters 
11th day Considerable Freculent, few pus cells Large numbers Flexner-like (S.) 

discomfort only few lactose fermenters 
17th day Well Normal stool All lactose fermenters 

J. G. 24 hours Acute Mucus, pus and blood only Pure growths Sonne (R.) 
Child 3rd day Discomfort and Freculent, many pus cells, Very few Sonne (R.l, rest Flexner-

several stools daily few R.B.C.s like (S.), no lactose fermenters 
8th day Well Loose stool with few pns Equal Flexner-like and lactose 

cells and R.B.C.s fermenters 
17th day Well Normal stool All lactose fermen ters 

Mrs.W. 24 hours Acute Liquid stool with many Equal Sonne and lactose fer-
pus and R.B.C.s menters 

48 hours Acute Liquid stool with pus Many Sonne (nearly all R.l, few 
cells and R.B.C.s lactose fermenters 

5th day Discomfort and Loose stool with pus cells No Sonne, many Flexner-like 
loose motions only and lactose fermenters 

10th day Well Normal stool All lactose fermenters 

P. B. 24 hours Acute Bile-stained mucus, pus Few S. Sonne, many lactose 
Child and R.B.C.s fermenters 

48 hours Acute Ditto Equal Son ne (S. and E.) and 
lactose fermenters· 

7th day Well Loose stool, no pus or Very few Son ne (all R.), many 
blood Flexner-like (S.); no lactose 

fermenters 
9th day Well Normal stool Very few Flexner-like, mostly 

lactose fermenters 
14th day Well Normal stool All lactose fermen ters 

----------
Mrs. C. 24 hours Acute Mucus, pus and blood only Almost pure growth Boyd type 88 

72 hours Some discomfort Freculent, few pus cells Very few Flexner-like, mostly 
and loose stools lactose fermenters 

4th day Well Semi-solid stool, no pus All lactose fermenters 
or blood cells 

S.E. 4 hours Very early acute Loose, freculent, few pus All lactose fermenters 
Child cells and R.B.C.s 

48 hours Acute Mucus,pus and blood only Many Sonne (few S., mostly R.) 
few lactose fermenters 

4th day Discomfort only Freculent with only few No Sonne, many' Flexner-like, 
pus cells few lactose fermenters 

11th day Well Normal stool Flexner-like, gas-forming para-
colon and lactose fermenters 

20th day Well Normal stool Gas-forming paracolon and lac-

I I 
tose fermenters 

25th day Well Normal stool Lactose fermenters only 

NOTES ON THE TABLE :-

" R" and" S" refer to the" rough" or " smooth" appearance of the colonies. 
" Flexner-like" refers to the inagglutinable apparent non-lactose fermenters. With the 

exception of those recovered from the last case (S. E.) they all eventually did ferment lactose 
between the twelfth and fifteenth day. S. E. still showed no trace of acid in lactose after three 
weeks at 37° C . 

.. Gas-forming paracolon" refers to the large IDore-opaque colony that produces acid and gas 
in glucose and mannite in twenty-four hours and frequently ferments lactose after eight to 
ten days. 
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346 Bacillary Dysentery 

fully established it is submitted that these so-called "inagglutinable 
Flexners," in nearly every case, are not dysentery bacilli at all but 
" secondary invaders." 

The demonstration of the change in flora during an attack of bacillary 
dysentery is more easily appreciated in Sonne infections than in most other 
types. As the attack passes its acute stage the Sonne colonies, on plate 
cultivations, are almost entirely rough, whereas the " secondary invaders" 
are generally smooth when they first appear. There is little doubt that 
the recovery of these" secondary invaders" only, as Boyd (1932) suggested, 
indicates that the causative organism has been missed and that the missing, 
on occasions, has been due to the concentration on the smooth colony when 
the true dysentery organism is in the rough phase. 

The organisms recovered under the conditions described above do not 
always simulate the Flexner bacilli; they may be non-mannite fermenters. 
But' such types are found more rarely and generally do not give rise to 
difficulty. 

It will be seen from the table that the observed changes in the intestinal 
flora are not exclusive to Sonne dysentery. Also the present writer has 
memories of isolating, many years ago, "inagglutinable Flexners" from 
Shiga dysenteries. On one occasion the two organisms were present on 
the same plate, as in the cases mentioned in the table. 

Whilst the changes in the flora described above would appear to be 
associated with the attack of dysentery, organisms of an apparently similar 
nature' to both the non-lactose and the very slow lactose fermenters are 
cultivated occasionally from the normal stools of healthy individuals and 
also from the urine of patients suffering from a long-standing cystitis. 
It is considered. that the great majority of such organisms are atypical 
colon bacilli. 

True serological types of the Flexner-Sonne bacteria are isolated from 
time to time from normal-looking stools of an individual with a vague 
history of a transient diarrhcea several weeks previously. There is little 
doubt that such excretors are real "carriers." But whilst it may be 
expedient for the administrator to include the individuals passing the 
unclassified non-lactose fermenters, it would appear to be very doubtful 
if any of them could initiate an attack of dysentery. 

Although it is unlikely that no new serological types of dysentery 
organisms will be encountered in the future, genuine inagglutinable Flexners 
have been met so rarely in recent years in India that it is considered that 
their occurrence will be infrequent. Attention has been re-directed to the 
organisms described in this communication as, in spite of the previous 
observations of Boyd, it does not appear to be appreciated generally that 
the significance of the bacterium itself is extremely doubtful, but that its 
presence in a dysenteric stool, when a true dysentery bacillus has not 
been demonstrated, is a very strong indication of either failure of technique 
or that the specimen was passed too late in the disease. 
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Summary. 

Further evidence is brought forward against the acceptance of the 
great majority of "inagglutinable ~-'lexners" as causative organisms of 
dysentery. 
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