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Vibrio cholerae serotype 01 organisms that do not produce cholera toxin and,
in fact, lack the genetic material encoding the enterotoxin have recently been
detected in coastal regions of the United States. Although these organisms have
been assumed to be nonpathogenic, they have been considered a potential
reservoir of toxigenic V. cholerae. In 1979, nontoxigenic V. cholerae 01 was
isolated from a leg wound of an accident victim residing in New Orleans. The only
known risk factors of the patient, besides his debilitated condition, were alcohol-
ism and the consumption of raw oysters before recognition of his wound infection.
Coincident with the identification of the isolate from the leg wound, an identical
nontoxigenic V. cholerae 01 isolate was cultured from the sewage system serving
the residence of this patient. Nontoxigenic V. cholerae 01 seems to be capable of
multiplying in human tissue and may produce extraintestinal infection. This
indigenous inhabitant of temperate coastal regions may not be avirulent and may
be of public health significance.

During the seventh cholera pandemic, hypo-
toxigenic variants of the pathogenic El Tor bio-
type of Vibrio cholerae 0 group I were isolated
from marine environments and studied as possi-
ble vaccine strains (17). Recently, nontoxigenic
or hypotoxigenic (4) isolates of V. cholerae 01
have been reported from various parts of the
world, including Guam (16), England (2), and
Russia (22), and from oysters in Florida (12),
bayous in Louisiana, and the Chesapeake Bay
(7). The isolation of such an organism from
humans is exceedingly rare and, in fact, has
been documented only once (6). In this paper we
describe a wound infection from which nontoxi-
genic V. cholerae 01 was isolated and the detec-
tion in a sewage system of an identical organism
which we believe came from the patient.
Case report. In June 1978, a 45-year-old male

was struck by a car and sustained multiple
fractures and lacerations. During his hospitaliza-
tion, the patient underwent several surgical pro-
cedures, including split-thickness skin grafting
of bilateral tibial wounds. After each procedure,
the left leg was placed in a long leg cast and the
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right leg was placed in a short leg cast; intermit-
tent heavy drainage was noted beneath both
casts. The patient was treated with cephalospo-
rin antibiotics through mid-July, as well as with
Betadine soaks throughout his hospital course.
A culture obtained from the left tibial wound
after cessation of antibiotic treatment grew En-
terococcus sp. and Pseudomonas stutzeri; none-
theless, he was afebrile during his entire 109-day
hospital stay.
The past medical history of the patient was

remarkable only for gout requiring Indocin. He
had no history of peptic disease, gastric or
intestinal surgery, or liver disease, although he
did drink heavily. He did not take antacids or
iron medications.
The patient was in a nursing home from Sep-

tember 1978 until March 1979, when he returned
to a Jefferson Parish rehabilitation center where
he had lived and worked before his accident. On
27 March 1979, the left leg cast was removed and
a dressing was applied. The wound appeared to
be well healed, with adequate skin coverage and
no drainage. A radiograph taken at that time
raised the suspicion of osteomyelitis of the com-
minuted fragment and proximal tibia beneath the
wound. On 10 April 1979, the patient was seen in
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a clinic complaining of pain at this wound site.
An examination revealed a large shallow-crater-
ed ulcer on the distal portion of the left leg which
was soaked and redressed. When next seen on 1
May 1979, this ulcer was larger, with necrotic
material in its crater and a surrounding edge of
erythema and edema. A culture was obtained,
but the patient left before the wound could be
debrided. On 16 May 1979, a Vibrio species
isolated from this culture was confirmed by the
Louisiana Division of Laboratories as V. chol-
erae 01, serotype Inaba. This isolate was resist-
ant to colistimethate but sensitive to all of nine
other antibiotics tested. Proteus mirabilis, Esch-
erichia coli, and Pseudomonas aeruginosa were

also isolated from the wound culture. V. chol-
erae 01 was again isolated from a culture ob-
tained from the wound on 17 May 1979. At that
time the ulcer was erythematous and necrotic,
with copious foul-smelling exudate. On 20 May
1979, the man moved to another state, where he
died in August of unrelated causes. Unfortunate-
ly, no medical follow-up is available subsequent
to his departure from Louisiana.

Epidemiological investigation. The patient was
interviewed by one of us (L.M.M.) on 17 May
1979. He had moved in 1977 from New York to
Louisiana, where he worked intermittently at
the rehabilitation center. There was no history
of diarrheal illness, recreational or occupational
exposure to seawater, or travel outside the Unit-
ed States. He had eaten raw oysters during the
last week of February 1979, but after that his
only seafood consumption had consisted of fried
fish. After the development of an ulcer at the
wound site in early April, a visiting nurse taught
the patient to debride his wound several times a

day into a basin. The soiled bandages and ne-

crotic tissue were subsequently flushed down
his toilet. During the interview, a culture was
taken of the leg ulcer, and stool and blood
specimens were collected.

Since the occurrence of a cluster of V. chol-
erae 01 infections in Louisiana in the fall of
1978, routine sewage surveillance for Vibrio
organisms has been maintained throughout the
southern part of the state. On 13 May 1979, V.
cholerae 01 was identified for the first time in
Jefferson Parish from one of the nine sewage
treatment plants by using the Moore swab tech-
nique (1). This particular plant handled 4.8 mil-
lion gallons of sewage per day and served a

population of 63,400 residents, including the
rehabilitation facility of the patient, located 3.5
miles away. Attempts to isolate the organism
from the sewage lines between the rehabilitation
center and the treatment plant were unsuccess-

ful; however, it was later learned that the patient
had moved before these attempts were made.

Laboratory investigation. The two isolates (hu-

man and sewage) were cultured by methods
previously described (5). Both satisfied the mini-
mal criteria required for the identification of V.
cholerae proposed by Hugh and Sakazaki (13).
Each isolate agglutinated in Smith polyvalent 01
and Inaba monovalent V. cholerae antisera (18).
They were of the El Tor biotype and were
strongly hemolytic by a tube dilution method
(11), similar to previous toxigenic strains from
Louisiana and Texas (5). Both were resistant to
polymixin B, agglutinated chicken erythrocytes,
and had positive Voges-Proskauer reactions.
Both were sensitive to classical phages III and
IV and resistant to all five El Tor phage types as
well as eight experimental phages (3). Both
isolates were nontoxigenic by the Y-1 adrenal
cell assay (9) and the enzyme-linked immunosor-
bent assay (20) for heat-labile toxin and by the
infant mouse assay for heat-stable toxin (8).
Using recombinant DNA techniques, Kaper et
al. demonstrated that neither isolate possessed
genes encoding cholera toxin (14).
The stool culture of the patient did not yield

V. cholerae. His serum did not have detectable
vibriocidal antibodies as measured by the Ben-
enson microtiter technique (10), antitoxic anti-
bodies as measured by a newly developed mi-
crotiter enzyme-linked immunosorbent assay
(21), or agglutinating antibodies to the isolate
from his ulcer.

Discussion. Since the discovery of a possible
endemic focus of cholera in the United States in
1978 (5), interest in and investigation of V.
cholerae O1 in the environment in the United
States have increased dramatically and the isola-
tion of nontoxigenic strains of this organism
throughout the country has steadily increased.
Recent reports indicate that 2% of the isolates of
V. cholerae cultured from oysters harvested
from the eastern and Gulf coasts of the United
States are nontoxigenic 01 organisms (19).
Since 1978, 12 such nontoxigenic V. cholerae 01
strains have been isolated from environmental
sources in Louisiana, most commonly in pollu-
tion-free waters of low, but detectable, salinity
during warm months (7). All have been strongly
hemolytic and of the El Tor biotype. There has
been one Ogawa serotype; the remainder have
been Inaba. DNA homology studies by Kaper et
al. have demonstrated that all of 28 nontoxigenic
U.S. isolates tested (including several from Lou-
isiana) lack the structural genes for cholera toxin
production (14).

Although he had no exposure to salt water,
our patient clearly remembered eating one doz-
en raw oysters approximately 1 month before his
cast was removed. It is conceivable that the
organism was introduced into the gastrointesti-
nal tract of the patient via contaminated oysters,
multiplied in his bowel, and contaminated his
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cast by fecal soilage. Other enteric organisms
were also isolated from the wound. V. cholerae
01 could then have continued to grow in the
necrotic tibial area of a previous trauma; cre-
ation of a more aerobic environment after the
cast was removed may have enhanced Vibrio
multiplication. The isolation of nontoxigenic V.
cholerae 01 of the same phage type from the
wound on two occasions 16 days apart and from
sewage strongly suggests that the organism mul-
tiplied in the wound. Since the organism induced
no detectable serological response and other
potential wound pathogens were also present,
pathogenetic causality cannot be established.
That nontoxigenic V. cholerae 01 organisms

may be capable of causing human illness is an
important issue, given the existence of such
organisms in the environment and the potential
for human exposure to them. A survey conduct-
ed in southern Louisiana in 1975 suggested that
9% of the population regularly eat raw oysters
(15). Further epidemiological study of these or-
ganisms and their association with humans, as
well as laboratory analysis of mechanisms of
pathogenicity and molecular relatedness, is nec-
essary. Since the occurrence of cholera in Loui-
siana in 1978, microbiology laboratories along
the Gulf Coast have specifically looked for Vib-
rio species by using special culture techniques;
otherwise, isolates such as that described in this
report may not be detected. Thus, clinicians
should consider Vibrio infection in patients with
wounds or gastroenteritis and recent exposure
to seafood or seawater, and they should alert the
microbiology laboratory so that a selective cul-
ture medium (thiosulfate-citrate-bile salts-su-
crose agar) will be used in addition to routine
enteric media. Epidemiologists and other dis-
ease control practitioners should recognize the
potential significance of these nontoxigenic V.
cholerae 01 organisms.

We gratefully acknowledge the patient's physician, Ben
Ferguson, and the microbiology technician, Anita Pence, of
the Veterans Administration Medical Center, New Orleans,
La., for initially identifying and informing us of the wound
isolate of V. cholerae; Timothy Barrett of the Epidemiologic
Investigations Laboratory Branch, Centers for Disease Con-
trol, for performing serological and toxigenicity tests; and
John Lee for phage typing the organisms.
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