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tive. His jaundice did not deepen, and had disappeared
at the end of a further three weeks: this was perhaps the
manifestation of a mild haemolytic crisis, the only one
noted during this investigation.

Discussion
A relation was noted between the degree of punctate

basophilia and the decrease in red-cell fragility in this series,
contrary to the usual views in the literature (Whitby and
Britton, 1933). The results of the present study suggest that
there is still a definite risk of occupational anaemia in the
lead worker in this country, although there would appear
to be no direct relationship between duration of exposure
and the degree of toxic effect found; one may therefore
presume that personal idiosyncrasy to lead exposure plays
a large part. It should be noted that in the factory employ-
ing the Group B workers, in whom there was no lead
poisoning, the floors are subject to constant spraying with
water. This supports the observations of Rodier (1948)
that miners engaged in working processes where the atmo-
sphere was damp were less liable to lead intoxication; he
took as his standard for lead intoxication a basophilia of
0.25 per thousand erythrocytes. Faure (1949) surveyed lead
miners in Morocco, and stressed that not one of the wash-
house men was affected; plumbism was here taken to be
present if one or more basophilic red cells were present in
10 microscopical fields. The demonstration that all the
workers in Group A showed evidence of intoxication
suggests that other cases may be present in similar factories
throughout the country. None of these workers had been
notified as a case of lead poisoning before this investiga-
tion, as none had shown any obvious clinical symptom
resulting from their occupation. It suggests that a stricter
haematological control of those who work in cOntact with
lead should be observed, using the evidence of a hypo-
chromic anaemia and the presence of punctate basophilia,
with or without decreased fragility, as diagnostic aids. It
is necessary to keep in mind the other causes of punctate
basophilia, such as phenylhydrazine poisoning in the treat-
ment of polycythaemia, cirrhosis of the liver, haemolytic
anaemias, etc., but the differential diagnosis should present
no gross difficulty in the presence of collateral evidence and
a routine haematological investigation.
The men state that when they are paid as piece-workers

their main aim is to do as much as possible in the shortest
time. In so doing they find that the wearing of masks and
the taking of full precautions cuts down their output, and
therefore the temptation to be careless in such matters is
great. It would seem reasonable to suggest that further
prophylactic measures could be taken by (a) abolishing
piece-work in the lead industry; (b) notification of and
removal from exposure of those workers showing toxic
manifestations; and (c) exercising stricter haematological
control of the lead industry, especially by the punctate
basophilic count.

Summary
Blood pictures in two groups of lead workers are

presented for comparison and observation.
The presence of punctate basophilia does not appear

to be related to type of work or duration of exposure.
Decreased fragility curves were demonstrated in those

patients more severely affected.
A hyperplastic normoblastic marrow is described.
Estimations of total lead in urine revealed that the

patients showing gross haematological changes had the
highest urinary lead levels.
A plea for stricter ruling on haematological control

of lead workers is tentatively put forward, and abolition
of piece-work in the lead industry is suggested as a
further preventive measure.

Addendum
Since this work was completed 16 further lead workers

have been examined, and two showed what may be regarded
as characteristic features of chronic plumbism.
Case Y.-R.B.C., 4,300,000; Hb, 77% (12.32 g.%);

M.C.V., 92 ju'; M.C.H., 28.65 ,/.qg.; punctate basophilia,
0.5%; reticulocytes, 5%; red-cell fragility decreased (90%
at 0.3 saline, 10% at 0.25 saline). This worker was thought
to have chronic plumbism.
Case Z.-This man, a worker in lead for six years, com-

plained of a yellowish tinge developing in his skin since
January, 1951; three months previously he had complained
of abdominal pain. His general practitioner sent him to
the laboratory for investigation, and the haematological
findings were as follows: February 26: Hb, 63%
(10.08 g.%); R.B.C., 3,700,000; W.B.C., 9,200 (poly-
morphs 85%, eosinophils 1%,; lymphocytes 14%); five
punctate normoblasts seen in peripheral blood film;
punctate basophilia, 5.9%; reticulocytes, 12%; Coombs
test, negative; van den Bergh indirect, 1.5 mg. per 100 ml.;
red-cell fragility 90% at 0.3 saline, 10% at 0.45 saline.
Marrow puncture revealed a hyperplastic normoblastic
marrow, with neutrophil polymorphs 19.5%, small lympho-
cytes 2.5%, monocytes 1.5%, metamyelocytes 4.5%, myelo-
cytes 5%, eosinophil myelocytes 1%, erythroblasts 1%,
normoblasts 45%, karyorrhectic normoblasts 4%, normo-
blasts showing punctate basophilia 16%. This patient had
a blue line on his gums (Fig. 3).

My thanks are due to Dr. E. N. Allott, of Lewisham Labora-
tory, for the urinary lead estimation, and to Mr. A. Cooper for
his invaluable technical assistance.
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BACT. COLI IN INFANTILE DIARRHOEA
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Following the earlier suggestions of Beavan (1944) and
Bray (1945), the isolation of certain serological strains
of Bact. coli from the faeces of infantile diarrhoea has
been reported from the United Kingdom by Giles and
Sangster (1948), Giles et al. (1949), Taylor et al. (1949),
and Kirby et al. (1950); from France by Buttiaux et al.
(1951); from Germany by Braun and Henckel (1951);
from Sweden by Laurell et al. (1951); from Australia by
Williams (1951); and from the United States of America
by Neter and Shumway (1950).

Attention has been focused primarily upon epidemic
outbreaks, especially among the newborn, in whom these
organisms have been found with remarkable consistency.
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BACT. COLI IN INFANTILE DIARRHOEA

In sporadic cases they were identified less frequently,
but were nevertheless found more often than in
non-diarrhoeal controls. Dissentient views have been
expressed by Stevenson (1950), who found the specific
strains in non-infective diarrhoea of adults, by Payne
and Cook (1950), who identified them in 17 infants
of whom 11 had no diarrhoea, and by Cathie and
Macfarlane (1951), who found no more positive cases
among infants with diarrhoea than among the controls.
Most authors have been cautious in their conclusions,

and it seemed that widespread investigation into the dis-
tribution of the suspect strains should be undertaken,
and that it would have to include not only the epidemic
cases arising in institutions and neonatal nurseries but
also the sporadic cases which are admitted perennially
into children's wards. As a contribution to this study
it was decided to investigate all cases of infantile diar-
rhoea admitted into the professorial unit at the Royal
Hospital for Sick Children, Glasgow, for a period of
twelve months. Although this would be mainly a

bacteriological study, both the suggestion that cases

infected with the specific strains could be identified clinic-
ally (Kirby et al., 1950) and the emphasis on parenteral
infections in those from whom the organisms were not
isolated (Giles et al., 1949) underlined the necessity for
correlation with clinical findings. Furthermore, the
possibility that cases infected with the suspect organisms
might react favourably to the more recent antibiotics
suggested the advisability of extending the study to in-
clude this therapeutic aspect.

Nomenclature.-Kauffmann and Dupont (1950) have
demonstrated the homogeneity of the several strains
isolated from various centres in different parts of Europe.
Two main strains have been described, differing in their
somatic and surface antigens-namely, 0111: B4 and
055:B5. These are called in this communication the
alpha and beta strains respectively of Bact. coli.

Preliminary Considerations

When dealing with a site which has normally a bacterial
flora, and, in particular, when the organism in question is
perhaps only potentially a pathogen, quantitative considera-
tions are probably at least as important as mere isolation.
To obtain an organism in pure growth is very different
from finding only a few colonies after prolonged search;
and yet both may be reported as " positive." For the pur-
pose of this investigation it was thought advisable to record
the amount of growth of the sero-specific types of Bact.
coli. It seemed likely that there might be a closer associa-
tion of the doubtful pathogens with infantile diarrhoea when
they replace the usual " coliform " faecal flora than when
they are present only in small numbers. Whereas, however,
the isolation of a suspect strain in almost pure growth
is bacteriologically an unequivocal finding, more scanty
growths must be interpreted with caution. Considerations
of previous treatment, imperfections of bacteriological tech-
nique, and the impracticability of investigating the bacterial
flora directly within the small intestines must all play a part
in determining the amount of growth.
Another factor to be considered is the duration of the

diarrhoea before bacteriological examination of the faeces.
The possibility that an organism might be less easily iso-
lated from cases of longer duration than from those seen

at the onset of the diarrhoea had to be explored, and the
interval between the onset of diarrhoea and culture of
faeces on admission was noted. No difference, however,
was discovered in the numbers yielding alpha and beta
coli between early and late cases.

Method
All infants in the first year of life who were admitted

into the unit with diarrhoea and all those who subsequently
developed diarrhoea while in hospital were included in the
series. The 12-months period concerned was from Septem-
ber 1, 1950, until August 31, 1951, inclusive. Cases were
unselected, being the usual admissions to a children's hos-
pital in a large industrial city. During this period there
was no indication of a focal outbreak of infantile diarrhoea
in the area. Every case was included in the series regard-
less of any other disorder which the patient might have in
addition to diarrhoea. This is reflected in the mortality-
for conditions such as congenital heart disease, congenital
syphilis, and cerebral haemorrhage were contributory causes
of death. There were 164 cases in all. In six of these
specific pathogens were isolated-namely, four of Shigella
sonnei and two of Salmonella typhi-murium; they were
excluded as irrelevant to the investigation. It is worth
mentioning that in none of the four cases of dysentery was

there clinical evidence, apart from diarrhoea, to suggest
this diagnosis. During the period under review no case
of coeliac disease or fibrocystic disease of the pancreas was

encountered in this age group.
The controls, who were investigated concurrently, num-

bered 101: they were children in the first year of life in
the same wards who had not and did not later develop
diarrhoea.

Rectal Swabs.-Faeces obtained from rectal swabs were

cultured without delay. A special swab was made to ensure

adequate sampling of faeces and a minimum of contamina-
tion from other sources. The apparatus consists of an

ordinary throat swab which is enclosed in a small glass
sheath plugged at the lower end with a piece of cotton-
wool. The whole is sterilized and contained in a test-tube
in the usual way. The swab with its glass sheath is taken
out of the test-tube, vaselined, and inserted into the anus.

The swab is then protruded beyond the sheath and comes
into contact with the faeces in the rectum. Swab and sheath
are withdrawn together and returned into the test-tube. In
this way the actuial swab is protected from contact with any-
thing but the sterile interior of the glass sheath and the rectal
contents. In each case one rectal swab was taken on admis-
sion and a further one on the second or third day. No
further swabs were taken from those in whom the original
swabs were negative unless there was clinical indication of
a relapse. Thereafter positive cases had rectal swabs taken
weekly until they became negative. Some cases, however,
that were positive on dismissal were inadequately followed
up.

Clinical Assessment.-A clinical assessment was made and
recorded on the morning after admission and before the
result of the stool culture could be known. Particular
attention was paid to the degree of severity of the illness
and to the presence or absence of evidence of a parenteral
infection. With regard to the degree of severity, it should
be realized that cases of infantile diarrhoea are not normally
admitted to this hospital unless the child is considered to
be too ill for out-patient care. The general severity of our

series is therefore likely to be greater than that of a series
admitting all comers. Nevertheless it was thought con-
venient to classify our cases as severe, moderate, or mild
in degree, subject to this proviso.

Treatment.-The earlier cases in this series formed a part
of a therapeutic trial of chloramphenicol and aureomycin in
infantile diarrhoea which has already been reported (Shanks,
1951). The regimen there described was used in all cases.
In addition, after a further trial of chloramphenicol, terra-
mycin* was substituted, but as yet too few have been treated
with this antibiotic to warrant any firm conclusions. Which-
ever antibiotic was used was given only to every alternate
*We are grateful to Dr. Gladys L. Hobby, of Chas. Pfizer and

Co., Inc., New York, for a generous supply of terramycin.
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case, the others being regarded as therapeutic controls.

These controls were given the usual ward treatment, which

included parenteral fluids, sulphonamides, and/or penicillin

where indicated. Latterly a few controls were given aureo-

mycin, and these have been recorded separately; they add

nothing to the results previously obtained with this drug

(Shanks, 1951).
Bacteriological Methods.-Specimens of faeces were cul-

tured on MacConkey's plates (bile-salts-neutral-red-lactose
agar); saccharose-MacConkey's plates (MacConkey's

medium to which 1 % saccharose is added instead of

lactose and containing only half the usual amount of

neutral red); and S-S agar plates. At least four colonies

from each plate and a "sweep " from the confluent growth

were examined by slide agglutination with OB sera prepared

from strains of Bact. coli D433 (alpha coli) and Bact. coli
beta type kindly supplied by Dr. Joan Taylor, of the

Salmonella Reference Laboratory, London, and Dr. J.

Smith, of the City Hospital, Aberdeen, to whom we are

also grateful for an initial supply of sera. Positive slide

agglutination was confirmed by tube agglutination with 0

and OB sera. Observations of cultures on MacConkey and

saccharose-MacConkey plates for their fermentation re-

action, consistency, and texture of colonies were used in
conjunction with the agglutination reaction, and it was thus

possible to make an assessment of the degree of uniformity
of growth with a reasonable assurance of accuracy. Posi-

tive results were therefore reported as "profuse " when

there was a pure or almost pure growth, "moderate " when

at least half the coliform organisms belonged to the strain

concerned, and "scanty " when anything less than this was

reported. This is obviously an arbitrary and fairly crude

distinction which is subject to personal variation, but it will
serve its purpose.

Results

Of the 158 cases, 53 were positive on admission (39 alpha
and 14 beta coli), an incidence of 33.5%. There were 4

positive cases (3 alpha and 1 beta) among the 101 con-

trols. Of the 53 diarrhoeal cases that were positive, 4

were reported as of scanty and 8 as of moderate growth,

whereas all the positive controls were reported as scanty.

Six diarrhoeal cases became positive after an initial nega-

tive culture on admission. An additional two cases were

unfortunately not swabbed on admission although they had

diarrhoea at the time and only some days later were they
found to be positive; in neither case was there any clinical
indication of a relapse, and it was thought wiser to include
them with those positive on admission. Among those six
cases which became positive after admission there were

two which had been swabbed quite fortuitously during the
course of an uninterrupted recovery. After isolation of
the organism neither child developed diarrhoea during a

period of observation of three months in one and two weeks
in the other. In each case the alpha strain was concerned,
and the growth was reported as profuse in one and moder-
ate in the other. These two cases are important as being
the only ones in which more than a scanty growth of either
alpha or beta coli has been found in subjects without
diarrhoea.
So far as the figures for seasonal incidence permit con-

clusions, it is evident that each group follows a similar
curve of incidence, with a trough in the spring. It is interest-
ing to note that the admissions continued with little change
through the winter. Nevertheless, the selection of the more

severe cases for admission may affect this curve.

Clinical Severity
The association of the bacteriological findings of each

case with the degree of clinical severity (Table I) is of
importance. It is noteworthy that of the alpha-positive
cases classified as severe all except two were associated with
a profuse growth of the organism, and in the two excep-

tions the associated conditions undoubtedly contributed to

the severity. In this connexion it should be remembered
that the classification of cases as severe, moderate, and

TABLE I.-Alpha and Beta Strains and Degree of Clinical Severity
(No. of Deaths in Parenthesis)

Stool Culture Degree of Clinical Severity
(Amount of Growth Total

in Parenthesis) Severe Moderate Mild

Alpha (profuse) .. .. 13 (1) 12 (1) 6 (0) 31 (2)
(moderate) 1 (1) 2 (0) 1 (0) 4 (1)
(scanty) .. 1(1) 2 (0) 1 (0) 4 (1)

Total alpha .. 15 (3)* 16 (1) 8 (0) 39 (4)

Beta (profuse) .. 6 (1) 2 (0) 2 (0) 10 (1)
(moderate) .. .. 2 (0) 2 (0) 0 (0) 4 (0)
(scanty) .. 0 (0) 0 (0) 0 (0) 0 (0)
Total beta 8 (1) 4 (0) 2 (0) 14 (1)

Negative .. . 30 (9)t 32 (2) 43 (0) 105 (11)

Total .. .. 53 (13) 52 (3) 53 (0) 158 (16)

* Comprises one case of congenital syphilis, one of polio-encephalitis, and
one of cyanotic congenital heart disease.

t Includes one case of nephrosis and one of staphylococcal septicaemia
with cerebral haemorrhage.

mild is purely relative and that the mildest cases arriving
at the hospital are treated as out-patients. In general there
seemed to be a tendency for the milder cases to be less
often associated with alpha or beta coli.

Parenteral Infections
Parenteral infections are commonly accepted as a cause

of diarrhoea in infancy (Giles et al., 1949; Graffar, 1950).
The position has been discussed recently by Graham (1951),
and it will be sufficient here to point out that the justifica-
tion for the concept of parenteral diarrhoea is not such that
it can be taken for granted in an investigation of this kind.
It is obviously important to decide what association, if
any, there is between the presence or absence of a parenteral
infection and the finding of alpha and beta coli in the stools.
The reports from Aberdeen are very suggestive (Giles et al.,
1949). A high percentage of positive cultures was obtained
only from those with what they called " primary infective"
diarrhoea. The organism was recovered from very few
cases of " secondary or symptomatic " diarrhoea. One has
the impression that " parenteral diarrhoea" often resolves
itself into mild diarrhoea in an infant with a cold in the
head. Moreover, whether or not an infant has a cold in
the head is often a moot point. While an obvious acute
respiratory infection is readily diagnosed there is undpni-
able room for difference of opinion in many cases. If in
addition the history of a cough or running nose is taken
into consideration the difficulty of assessing whether the
signs of respiratory infection preceded the diarrhoea or vice
versa must often make the decision a very personal one.
It is remarkable how seldom severe parenteral infections
such as meningitis or primary pneumonia are associated
with diarrhoea.
Any distinction between those with and without parenteral

infection had to be made in such a way as to obviate
personal bias so far as possible. It was for this reason
that clinical assessment was made and recorded before the
results of stool culture became known. There were only
30 cases in which parenteral infections were diagnosed on

admission, and one-sixth of these were positive, as opposed
to a little more than one-third of those without parenteral
infection.

Age Incidence
The age incidence of the series and also that of the 101

control cases without diarrhoea showed little of interest.
There was adequate representation of each age group among
the diarrhoeal group and the controls. It is perhaps worth
noting that a little more than a quarter of the positive cases
were under 4 weeks old, as opposed to less than one-sixth
of the negative group in this age period.

Treatment
The doses of antibiotics per kilogram of body weight

per day employed were: chloramphenicol, 150 mg.; aureo-

mycin, 25 mg.; and terramycin, 50 mg. When penicillin
and sulphonamides were given, standard dosage was
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employed. Treatment was continued for seven to ten
days except in the case of sulphonamides, which were
given for five days.
Table II shows the response to treatment of all cases.

Where numbers are small the average stay in hospital of
non-fatal cases is probably a more useful index than the

TABLE II.-Result of Treatment of 158 Cases of Infantile
Diarrhoea

No. of Complicating Average Stay
Treatment Case Deaths Cause of in Hospital

Death (Non-fatal Cases)

Chloramphenicol 46 2 - 13 0 days
Aureomycin .. 9 2 1 12-3
Terramycin 18 - - 13-8
Controls 85 12 4 13.0

Total ... 158 16 5

Mortality 10-1 /% (excluding complicating causes, 7-01/)

actual mortality rate. Criteria for sending a child home
were kept as constant as possible. As already mentioned,
children with additional disorders were included in this
series. When one of these children died and the additional
disease might reasonably be regarded as a contributory if
not a main cause of death, the case has been listed separ-
ately under "complicating cause of death." If these cases
are excluded our total mortality is reduced from 10.1%
to 7%.
The results with aureomycin and chloramphenicol have

already been described, and the small number that received
terramycin did on the whole neither better nor worse than
the others. Trial of this antibiotic continues.

It was inevitable that, once the aetiological relationship
to Bact. coli was postulated, it should be suggested that
antibiotics to which the organism is sensitive should be
tried and that results with these drugs, chloramphenicol
in particular, would not be wholly accepted if a distinction
between positive and negative cases was not made. As
results of stool cultures could at best not be received until
24 hours after being taken, treatment had to be begun
without reference to their result. Nevertheless it so
happened that 21 positive cases (excluding those with
sca,pty growth) were treated with chloramphenicol, against
20 similar controls (Table III). These were comparable

TABLE III.-Chloramphenicol in the Treatment of Cases with
Profuse or Moderate Growth of Alpha or Beta Coli

Chloramphenicol Controls
Treatment

No. of cases 21 20
Severe 9 10
Moderate 9 7
Mild 3 3

Deaths ...... . ..1 3P
Average stay in hospital of

non-fatal cases .. 14-3 days 13-5 days

* Includes one case with con*enital syphilis and one with cyanotic con-
genital heart disease; the remaining case was later treated with chlorampheni-
col after failure to respond to penicillin and sulphonamide.

f
in severity. Of the three in the control group who died,
two would probably have died from the associated disease
in any event; the third was given chloramphenicol after
he had failed to respond to penicillin and sulphonamides.
There is little difference in the average duration of stay in
hospital. In all, there was probably no significant difference
between those treated with chloramphenicol and the controls.

Discussion
This survey has been entirely concerned with the associa-

tion of the two sero-specific strains of Bact. coli with
infantile diarrhoea, and, apart from the exclusion from
the series of all identified shigella and salmonella infec-
tions, no other organisms were considered.

In the absence of a proved aetiology it is inevitable that
non-specific infantile diarrhoea should be classified empiric-

ally in various ways. The usual implication is that there
are two main groups of diarrhoeal diseases, the infective
and the non-infective, the infective being further subdivided
into enteral or primary, and parenteral or symptomatic.
The non-infective group includes specific metabolic dis-
orders such as coeliac disease and also such vague and
unsubstantial concepts as "dietetic diarrhoea," " teething
diarrhoea," and so on, according to the whim of the
physician. Although, in part at least, this classification
serves its purpose as a working rule, concrete evidence
for some of its premises is wanting.

It seems evident that the complete or almost complete
replacement of the usual " coliform" faecal flora by a single
sero-specific strain, which is normally found only rarely,
is a significant observation. If we consider those cases in
which at least half the organisms grown on stool culture
belong to the alpha or beta strain, it is evident that there
is an association between these two strains and infantile
diarrhoea. This association, moreover, is more pronounced
in the severe cases (22 out of 53) and in those in which
there is no parenteral infection. Nevertheless they have
been demonstrated in less than half the severe cases and
in only one-third of all cases, and this proportion is not

high enough to confirm an aetiological connexion with
infantile diarrhoea in general. The question then arises
whether one can logically separate our cases of infantile
diarrhoea into separate homogeneous groups and attribute
to these specific strains of Bact. coli a causal connexion
in only those cases where they are found in abundance.

It does not seem to us that our figures support the view

that parenteral infections can account for the cases in which

the specific organisms were not found. Nor can we accept
hypothetical dietetic errors as the cause of diarrhoea in a

large number of cases which, in any case, bear the hall-

mark of infection.
Even if we confine our attention to those cases in which

the alpha and beta strains are found in abundance there

can still be no certainty. We have unfortunately not been

able to obtain very much epidemiological information on

this subject. The finding of two infants with an abundant

or a moderate growth of alpha coli in the absence of any
gastro-intestinal upset must be stressed. On the other

hand, the appearance of the organism in a child simul-

taneously with a relapse or an apparent ward infection

has occurred three times.

The therapeutic test is not without relevance. Although
alpha and beta coli have been shown to be sensitive in vitro
to chloramphenicol, it has been demonstrated that this anti-
biotic is neither more nor less effective in those cases from
which these strains have been is6lated than in those whose
stool cultures are negative for these organisms. Although
this finding seems contrary to the reported results of Rogers
et al. (1949), Smellie (1950), and Laurell et al. (1951), it is

fair to comment that each of these was a preliminary report
involving very few cases.

In conclusion one can only say that sero-specific strains

of Bact. coli have been demonstrated in unusual numbers

in the faeces of a proportion of cases of infantile diarrhoea.
There is some epidemiological evidence to suggest a causal

connexion with these cases. Whether the suspect strains

can be regarded as being in any way responsible for the

disease cannot be decided without further epidemiological
data. In this connexion there is an important factor, not

so far considered-namely, that there has been a steady
fall in the incidence of diarrhoeal diseases in infancy in

recent years, interrupted, in Glasgow at any rate, by an

increase in 1944 and 1947. If in fact the fall in the inci-

dence of infantile diarrhoea represents the trough of an

epidemiological wave, then this is the least favourable time

for its investigation.

Summary

The occurrence of sero-specific varieties of Bact. coli
in the faeces of infants under 1 year suffering from

BRMILuMEDICAL JOURNAL

 on 13 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.4776.119 on 19 July 1952. D
ow

nloaded from
 

http://www.bmj.com/


JULY 19, 1952 BACT. COLI IN INFANTILE DIARRHOEA EDIBTmIH 123
.~~~~~~~~~~~~~~~~~~~~~~~~~~EIA ORA

diarrhoea was investigated in one medical unit of the
Royal Hospital for Sick Children, Glasgow, for a period
of twelve months. Controls consisting of 101 infants
without diarrhoea were investigated concurrently.
Of 164 cases, six yielded specific pathogens (Sh. sonnei

or Salm. typhi-murium) and 35 yielded the alpha strain
and 14 the beta strain of Bact. coli in profuse or moderate
growth on admission. Of the controls none yielded a
profuse or moderate growth of either the alpha or the
beta strain; three yielded the alpha strain and one the
beta strain in scanty growth. Both the alpha and the
beta strains tended to be found more often in the severe
than in the milder cases and less often in those with a
parenteral infection than in those without. No relation
could be demonstrated between the duration of the
diarrhoea and the occurrence of alpha or beta strain.
No significant difference was found between the results

of treatment with chloramphenicol and those with
sulphonamide and/or penicillin, either for the whole
series or for the alpha- and beta-positive cases only.
Results with terramycin were similar, but the numbers
were few.

It is concluded that, although the suspect strains of
Bact. coli have been found in the faeces of a proportion
of cases of infantile diarrhoea, the causal connexion has
not been established, and further epidemiological studies
are necessary to determine whether they can be regarded
as in any way responsible for the disease in which they
are found.
The considerable fall in the incidence of infantile

diarrhoea in the past few years adds difficulties to its
investigation.
We wish to express our gratitude to Professor Stanley Gi4aham,

who initiated this study, and in whose wards it was carried out,
for his interest and help in the preparation of this paper; and to
Dr. A. M. MacDonald, in whose department the bacteriological
work was undertaken. We thank Miss H. S. Adamson and the
technicians of the pathology department, our resident staff, and,
in particular, Dr. M. M. Kerr, for assistance throughout this
investigation. To the sisters and nursing staff our acknowledg-
ment that it is upon them that a large part of the burden of any
clinical investigation must fall is but a small expression of our
debt.
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FURTHER OBSERVATIONS ON THE
OCCURRENCE OF BACT. COLI D433

IN ADULT FAECES
BY

JOHN S. STEVENSON, M.D.
(From the Department of Bacteriology, Stobhill Hospital,

Glasgow)

In a previous communication (Stevenson, 1950) an
account was given of 14 cases of diarrhoea in adults
associated with Bact. coli D433 (a-type of Giles and
Sangster, 1948). These cases were detected in Glasgow
hospitals over a period of a few weeks in the spring of
1949, when little or no infantile " gastro-enteritis " was
present in the area; their appearance, therefore, was
somewhat puzzling, and further investigation of adult
intestinal coliform organisms was indicated. Accord-
ingly, examination of a large number of specimens of
faeces from adults was undertaken in an attempt to
discover what proportion, if any, of the adult population
habitually harbour Bact. coli D 433 in their intestinal
tract.

Material
The adults investigated fell into four groups. The first

and largest group consisted of 794 adult hospital patients;
the second, 167 adult post-mortem examinations at which
intestinal swabs were taken; and the third, 27 mothers
whose infants had been admitted to hospital suffering from
diarrhoea and/or vomiting associated with Bact. coli
D 433.
The investigation was begun in the late autumn of 1949

and continued until May, 1951, when it was decided to
assess the results. In June, however, there occurred an
outbreak of infantile diarrhoea and vomiting (associated
with Bact. ccli D 433) in the neonatal nurseries attached to
the maternity wards of this hospital; examination of faeces
from the mothers and other adults in contact with these
children thus formed a fourth group in the investigation,
and to some extent acted as a control series.
The specimens of faeces were inoculated as usual, S-S,

D.C.A., and MacConkey media being used for primary
isolation. Suspicious colonies were tested by slide-
agglutination, but final confirmation was delayed until an
agar slope subculture of each colony had been retested.

Table I shows the distribution of the specimens and the
results obtained on testing against D 433 antiserum. All
the organisms classified as Bact. coli D 433 were later con-
firmed by Dr. Joan Taylor. Details of the nine positive
cases are given in Table II.

TABLE I

Group No. D433 %ofIsolated Patients

Adult hospital patients:
(1) With diarrhoea .. .. 671 794 f 4 0-6
(2) Without diarrhoea .. 123 f \ 1 0-8

Intestinal swabs from adult post-mortem
examinations .167 0 0

Mothers whose infants were admitted to
hospital suffering from diarrhoea and
vomiting associated with Bact. coli
D 433 .27 2 7-5

Adults in contact with a diarrhoea and
vomiting outbreak in neonatal wards:

Nurses .. .. .. 13) r 0
Maids .. .. .. 2L 36 0 0
Doctors .. .. 4 0
Mothers .. .. 2 11-8

Totals .. .. 1,024 9 0-88
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