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E. coli Serotype D433: Occurrence in Intestinal and Respira.to.ry.Tracts,
Cultural Characteristics, Pathogenicity, Sensitivity to Antibiotics.*
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Although progress has been made in the
knowledge of the causes of diarrheal disease
of infants. recognized pathogenic agents are
frequently not recovered. Recently Taylor,
Powell and Wright(1). in a study of infantile
diarrhea and vomiting, described a serotype
of E. coli (D433) which was associated with
several outbreaks and which was not en-
countered in 208 control cases. Taylor and
her associates found serotype D433 to be
identical with the organism described by Giles
and Sangster(2): it belongs to a new group,
namely, Kauffmann's Group 0111. Since it
seemed that this serotype may be of etiological
importance in infantile diarrhea, the following
studies were undertaken. (1) An attempt was
made to determine whether this particular
serotype is present in sporadic cases of in-
fantile diarrhea and in E. coli infections (pve-
litis, peritonitis, meningitis, etc.) of infants,
children and adults. (2) The growth charac-
teristics of this serotype on selective culture
media were determined in order to ascertain
whether it resembles coliform bacteria, being
more or less inhibited, or whether it is similar
to certain enteric pathogens which are able to
grow profusely. (3) Since it was shown(3) re-
cently that salmonellae may be encountered
in the upper respiratory tract of children
suffering from gastoenteritis, an observation
that suggests the possible air-borne transmis-
sion of enteric infection from such patients to
other individuals, studies on the presence of
serotype D433 in the upper respiratory tract
of infants were undertaken. (4) The sensi-
tivity of this serotype to various antibiotics
was determined in vitro. (3) Aureomycin
therapy was evaluated in 4 patients suffering

from diarrheal disease associated with this
microorganism. {(6) The effects of ingestion
of this organism were observed in 1 infant.

Material and Methods. Through the cour-
tesy of Dr. Joyce Wright, London, England,
4 strains of E. coli and 4 antisera were re-
ceived. Three strains represent serotype
D433; the fourth strain, labelled Beta, rep-
resents another type, described by Giles, Sang-
ster and Smith(4) and belongs to Kauff-
mann’s Group 055. Antisera were prepared
in rabbits and proved to be identical with the
sera supplied by Dr. Wright. The sensitivity
of the strains to various antibiotics was de-
termined iz vitro, using serial dilutions of the
antibiotics in infusion broth as well as discs
containing the antibiotics on seeded Endo
agar.  Aureomycin hydrochloride (intra-
venous) was made available through the cour-
tesy of Dr. B. W. Carey of Lederle Labora-
tories; pure crystalline chloramphenicol
(chloromycetin) was kindly supplied by Dr.
J. P. Gray of Parke, Davis and Co., polymyxin
B sulfate (“Aerosporin”) by Dr. D. S. Searle
of Burroughs Wellcome and Co., and terramy-
cin hydrochloride by Dr. Elliott R. Weyer of
Charles Pfizer and Co. The other antibiotics
were procured on the open market. Antibiotic
discs containing various amounts of penicillin,
streptomycin, chloromycetin, terramycin, and
bacitracin were made available by Difco
Laboratories through the courtesy of Mr. H.
W. Schoenlein. Tablets containing aureo-
mycin were purchased.

Results. E. coli serotype D433 was en-
countered in 5 infants with non-epidemic diar-
rheal disease.! All strains were typical of
E. coli and were agglutinated to full titer by
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D433 antisera. Moreover, one of the strains
was sent to Dr. Taylor, who corroborated its
identity by means of agglutination and ag-
glutinin-absorption tests. Serotype D433 was
not present in 33 additional patients with diar-
rheal disease, either associated with parenteral
infection or of undetermined origin. Neither
was it found in cultures of feces and of mate-
rial from nasopharynx and throat of 23 nor-
mal premature infants harboring E. coli dur-
ing the first week of life. E. coli isolated from
urine, peritoneal exudate, spinal fluid, ear
drainage and blood from 28 patients suffering
from pyelitis (15 cases) peritonitis (6 cases),
meningitis (2 cases), otitis media (3 cases),
and septicemia (2 cases) were not of this sero-
logical type.

The 35 patients who harbored serotype D433
ranged in age from 5 weeks to 3 months. No
other pathogenic bacteria were found. The
organism was recovered from the feces of all
patients, from the nasopharynx of 2 out of 4
and from the throat of 1 out of 4 cases investi-
gated. It is important to emphasize that 3 of
the children had neither history or evidence
of vomiting. The fact that E. coli D433 was
found in the throat and nasopharynx of one
of the patients who did not have vomiting
extends the observations of Taylor and as-
sociates(1) who had recovered this serotype
from the nasopharynx of infants with vomit-
ing but had not investigated its possible pres-
ence in the throat. It is evident that vomiting
per se is not the sole reason for the presence of
this organism in the upper respiratory tract.
These observations, together with the re-
covery of salmonellae(3) and S. sonnei (un-
published data) from the upper respiratory
tract of infants and children with diarrheal
disease, suggest the possibility that these pa-
tients may serve as source for air-borne trans-
mission of enteric disease. Following treatment
with aureomycin serotype D433 disappeared
within a period of 3 to 4 days in 4 patients.
In contrast, this organism persisted in the feces
of the fifth patient who was treated with
sulfadiazine and penicillin. Data on the
in vitro effectiveness of aureomycin are pre-
sented below.

Serotype D433 may be the predominant,
gram-negative, aerobic bacillus in the feces of

505

an infected infant as evidenced by the fact
that of the 20 isolated colonies of E. coli pres-
ent on Endo agar seeded with feces of 3 of the
patients, all belonged to serotype D433. In
the remaining 2 cases E. coli D433 represented
approximately 50% of the coliform organisms
present. The cultures from the nasopharynx
and throat were comprised of approximately
10% serotype D433 and 90% other coliforms.

Regarding the epidemiological aspects of
the diarrheal disease of the 5 patients harbor-
ing serotype D433, it may be stated that 2
were itwins and that 4 developed the disease
at 2 hospitals and one at home. So far as
we are aware, there was no outbreak of “epi-
demic diarrhea of the new-born” at either
hospital. These patients, then, have to be
considered as sporadic cases of diarrheal dis-
ease associated with the presence of serotype
D433 in the feces and/or upper respiratory
tract. In 2 patients the antibody response
was determined, but agglutinins against sero-
type D433 were not found, 7 and 17 days,
respectively, after the onset of the disease.

Thus far, E. coli serotype D433 has been
incriminated as etiological agent of diarrheal
disease solely on epidemiological grounds. In-
gestion with the formula of approximately 100
million viable organisms of E. coli serotype
D433 by a 2-months-old infant with multiple
congenital defects, including the brain, who
did not previously harbor this microbrganism
in the feces or respiratory tract, resulted
within 24 hours in diarrhea and weight loss of
7 ounces. On the following day serotype
D433 was demonstrated in small numbers in
the throat and in large numbers in the feces,
but not in the nasopharynx. Two days later
this organism was present in very large num-
bers in the nasopharynx, throat and feces.
The infant then was treated with terramycin
(50 mg/kg/24 hr) which resulted in clinical
improvement and the disappearance of this
organism within 48 hours. Ingestion of a
different type of E. coli recovered from the
feces of this infant prior to its contact with
serotype D433 did not cause diarrhea or
weight loss.

Schaub (5), studying the cultural character-
istics of paracolon bacilli, found that some
(Group 1) are inhibited on selective culture
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media, whereas others (Groups 2, 3, and 4)
are not. The latter groups resemble the path-
ogenic enteric organisms. It was deemed of
interest, then. to determine whether serotype
D433 of E. coli is inhibited on such culture
media. The strains received from Dr. Wright
as well as those isolated in this laboratory
were seeded on (1) Endo agar, (2) SS agar
and (3) desoxycholate citrate agar. Small
inocula were used (1:10.000 dilution of an
18 hour broth culture). It was found that
all strains were either completely or consider-
ably inhibited on the two selective media as
compared to Endo agar. That these selective
culture media are inhibitory is also evident
from the fact that E. coli serotype D433 was
isolated from Endo agar 9 times. from SS agar
only once, and from desoxycholate citrate agar
only twice, although all media were seeded
with all specimens in like manner. It is ob-
vious that these selective culture media should
not be used exclusively in the examination of
material for the presence of serotype D433
and that this possibly pathogenic serotvpe
does not differ from ordinary coliform bacilli
in its growth characteristics on selective media.

It is of interest to know whether E. coli
serotype D433 differs in its sensitivity to vari-
ous antibiotics from E. coli strains tested pre-
viously by various investigators. Ta this end,
the 4 strains received from England and the
5 strains isolated in this laboratory were tested
for their sensitivity to the more important
antibiotics and sulfadiazine. The results are
summarized in Table I. Tt i$ interesting to
note that all strains were inhibited by the
newer antibiotics, aureomycin, chloromycetin,
terramycin, and polymyxin B, in a concen-
tration of 10 ug per ml. Streptomycin was
distinctly less effective. It is important to
emphasize that the strains which were in-
hibited by small concentrations of one anti-
biotic were not necessarily inhibited by small
concentrations of another. Essentially identi-
cal results were obtained in tests employing
antibiotic discs and tablets.  Obviously,
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TABLE 1. Growth Inhibitory Effects of Various
Antibiotics und Sulfadiazine on Nine Strains of
E. eoli Serotype D 433.

No. of strains inhibited
after 24 hr at 37°C

Antibacterial agent
cone./ml

5. Schaub, I. G., Bull. Johns Hopkins Hosp., 1948,
v83, 367.

6. Rogers, K. B., Koegler, S. J., and Gerrard, J.,
Brit. Med. J., 1949, v2, 1301.

Streptomyein, 100 gg
25
10

Aurcomyein, 10 yg
)
3
1
Chloromyeeting 10 ug
5}
2.5
1
Polymyxin B, 10 ug
b
1
Terramyein, 10 4o

-}
1
Bacitracin, 400 U
200
104
Penieillin, 560 U

Sulfadizzine, 12.5 mg
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several antibiotics offer themselves for treat-
ment of patients harboring this type of E. coli.
Observations on the effects of one of them,
namely, aureomycin, were referred to above.
Favorable results were reported with chloro-
mycetin by Rogers, Koegler, and Gerrard(6).
Further investigations on the potential value
of different antibiotics in such patients are
in progress.

Summary and conclusions. A study of the
cultural characteristics and sensitivity to anti-
biotics of E. coli serotype D433 and its occur-
rence in infants and in patients suffering from
various E. col infections revealed the follow-
ing: (1) Serotype D433 'was recovered from
5 sporadic cases of infantile diarrhea; it was
present in the feces of all, in the nasopharynx
of 2 and in the throat of 1 of these patients.
The presence of this microdrganism in the
upper respiratory tract renders air-borne
transmission, particularly in nurseries, a
distinct possibility. (2) Serotype D433 was
found neither in 33 additional patients suffer-
ing from diarrheal disease nor in 23 premature
normal infants harboring E. coli during the
first week of life, nor was it recovered from
28 patients suffering from various E. coli in-
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fections of organs other than the intestinal
tract. (3) Ingestion of serotype D433 of
E. coli resulted in diarrhea and weight loss in
a 2-months-old infant, whereas a similar ex-
posure to the patient’s own strain of E. coli
failed to do so. Terramycin therapy was fol-
Iowed by clinical improvement and . the dis-
appearance of E. coli serotype D433. (4)
Serotype D433 (4 strains received from Eng-
land and 5 isolated in this laboratory) were
completely or considerably inhibited on SS
agar and desoxycholate citrate agar but grew
well on Endo agar. Obviously, these selective
culture media should not he used exclusively
in examinations for the presence of this or-
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ganism. (5) Serotype D433 (the above-
mentioned 9 strains) was found to be highly
susceptible to aureomycin, chloromycetin,
terramycin, and polymyxin B (10 pg per mi),
but less so to streptomycin. None of the
strains were susceptible to bacitracin (100 U
per ml) and penicillin (500 U per ml). (6)
Treatment with aureomycin of 4 patients re-
sulted in prompt disappearance of serotype
D433 and clinical improvement; the fifth pa-
tient was treated with sulfadiazine and penicil-
lin and continued to excrete this micro-
organism in the feces.
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The present study deals with the effects of a
commercial water-miscible multiple vitamin
preparation, Vi-Penta, on the morphology of
mouse fibroblasts and on the beat of mouse
heart fragments grown in tissue culture. This
investigation was undertaken because of the
possible association of the feeding of water-
miscible vitamin preparations to premature
infants and the development of an ocular
condition, retrolental fibroplasia, leading to
blindness(4).

Materials and Methods. All experiments
were carried out in roller tube cultures fol-
lowing the technique of Gey and Gey(1).
The fibroblasts studied were derived either
from mouse embryo skin fragments or from

* This work was supported by a grant from the
Foundation for Vision, Boston, Mass., for the study
of retrolental fibroplasia.

t Present address: Columbia University, School
of Dental and Oral Surgery, New York City, N. Y.

1 Present address: Rocky Mountain Laboratory,
National Institutes of Health, Hamilton, Mont.

1. Gey, G. O, and Gey, M. K., Am. J. Cancer,
1936, v27, 45.

heart fragments of 1- to 3-day-old mice. The
tissue fragments were placed in a row in glass
culture tubes and then covered with a layer
of chicken plasma. After the plasma had
clotted, a supernatant fluid of the following
composition was added: Tyrode’s or Gey’s
solution, 0.6 ml, heated horse serums$, 0.2
ml and chicken embryo extract, 0.2 ml. The
tubes were then stoppered and incubated at
37°C in a rotor. Test materials were incor-
porated into the supernatant by replacing 0.1
ml of the salt solution with 0.1 ml of the mate-
rial to be tested. The supernatant was
changed approximately twice a week. The
cultures of heart fragments were cxamined
periodically in order to determine the number
of fragments beating.

Results. Morphologic Effect. After 4 days
incubation of mouse embryo skin fragments,
a striking morphologic difference was observed
in the unstained, living cells exposed to a
1:1,000 dilution of Vi-Penta as compared to

§ The horse serum was heated at 56°C for 3 hours
to decrease the lysis of the plasma clot(2).



