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Case Report of an Unclassified Microaerophilic Bacterium
Associated with Gastroenteritis
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An unusual microaerophilic gram-negative bacterium was isolated from the stools of two individuals
presenting with chronic diarrhea. This bacterium resembled Campylobacter species by colonial morphology and
biochemical reactions. However, microscopic examination revealed a fusiform rod with a corrugated surface,
rather than a spiral rod. This is the first reported isolation of this bacterium from humans.

Since the first successful isolation of Campylobacter spe-
cies utilizing selective plating media and optimal growth
conditions (17), the number of clinical isolates has steadily
increased (11). These human isolates include Campylobacter
jejuni, which causes enteritis (21), whereas other Campylo-
bacter species have been associated with diarrhea, entero-
colitis, enteritis, and gastritis (6, 14, 16, 19, 20). This study is
the first reported isolation of an unclassified bacterium from
two humans with mild chronic gastroenteritis; this bacterium
shares some cultural and biochemical characteristics with
Campylobacter species.
Case 1. A 47-year-old male with symptoms of gastroenter-

itis was seen in May 1985 by a physician in Madison, Wis.
The patient had a history of recent travel to the Dominican
Republic in January 1985 but appeared healthy until April,
when he developed symptoms. He demonstrated a chronic
diarrhea with two to three loose stools per day which were
mushy but not bloody or watery. Other symptoms were
fever, headache, and lower abdominal pain with no nausea
or vomiting. Stool cultures yielded a gram-negative bacte-
rium which resembled Campylobacter species on initial
inspection. This isolate was subsequently lost during bio-
chemical testing. A second specimen was requested, and the
unusual bacterium was reisolated. Cultures for enteric
pathogens, as well as microscopic examinations for ova and
parasites, were negative. The patient was treated with eryth-
romycin and became asymptomatic. Follow-up cultures
were negative, and no relapse occurred. The family mem-
bers of patient 1 were cultured for enteric pathogens, and a
second isolate of the unusual bacterium was recovered from
the 16-year-old daughter, who was asymptomatic. Other
family members were negative. The bacterium was also
isolated from an asymptomatic young dog (5-month-old
female) owned by the family, but an older dog (16 years old)
was negative.
Case 2. A 40-year-old male with symptoms of chronic

gastroenteritis was seen in October 1985 by a physician in
Janesville, Wis. The patient had a 2-month history of six to
eight soft-to-watery bowel movements a day. His stools
were not bloody and did not contain mucus. He showed no

weight loss or fever. No inflammatory changes were evident
in the bowel by fiberoptic sigmoidoscopy. When stool cul-
tures were performed for enteric pathogens, a bacterium
resembling the bacterium in case 1 was isolated. No other
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enteric pathogens were found, and microscopic examina-
tions for ova and parasites were negative. The patient had no
history of foreign travel or known association with animals.
The patient was administered 250 mg of erythromycin 4
times a day for 10 days, and the symptoms resolved with no
relapse. Follow-up specimens for bacterial pathogens were
not available.

Stool specimens were cultured for enteric pathogens with
conventional plating media (5). Specimens were cultured for
Campylobacter species with Skirrow plating medium (17)
under microaerophilic conditions at 42°C for 72 h. After
incubation, the same microaerophilic gram-negative bacte-
rium was isolated from three human and one canine stool
specimen. The colonies resembled Campylobacter species.
They were transparent, confluent or watery, flat, and spread-
ing along the streak lines. Older cultures appeared wavelike
or rippled. The bacterium grew microaerophilically but not
aerobically or anaerobically. Attempts at growth under a
C02 atmosphere were negative. Subcultures were main-
tained by passage on blood agar plates (7% sheep blood;
Difco Laboratories). Microscopic examination was per-
formed by phase-contrast microscopy and transmission elec-
tron microscopy (1). Microscopically, the bacterium was
fusiform shaped and approximately 6.5 by 0.5 ,um. The
bacterium possessed multiple bipolar flagella that allowed
for random and, occasionally, polar oscillating movement.
The number of flagella was approximately seven; the flagella
were sheathed. The bacterium also had a corrugated surface
formed by periplasmic fibers (1). The fusiform-shaped rods
began to develop coccoid forms after 48 h of culture.

Biochemical characterizations were determined by the
methods of Benjamin et al. (2). The bacterium was oxidase
positive, catalase negative, and nonfermentative. In addi-
tion, tests for 1% glycine, 3.5% NaCI, and hippurate hydro-
lysis (9) were negative. The bacterium, however, demon-
strated a very rapid hydrolysis of urea (4). Trace amounts of
H2S production were also detected only on lead acetate
strips. Tests for tolerance to nalidixic acid and cephalothin
were performed using 30-,ug disks (Difco) placed on blood
agar plates previously inoculated with a suspension of 108
bacteria per ml. Zones of inhibition were determined as
previously described by Karmali et al. (10). The bacterium
was resistant to nalidixic acid and cephalothin.
The microaerophilic bacterium shared characteristics with

Campylobacter species. Similarities were established on the
basis of colony morphology, development of coccoid forms
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after 48 to 72 h of incubation, growth and isolation under
microaerophilic conditions, and biochemical reactions. AI-
though the unidentified bacterium resembled Campylobacter
species, its microscopic morphology was fusiform, rather
than spiral, and the surface was corrugated due to the
presence of periplasmic fibers. The number and arrangement
of flagella was different from Campylobacter species since
the unidentified bacterium had bipolar tufts of sheathed
flagella, instead of single bipolar flagella. Additional studies
to determine the relationship between this bacterium and the
genus Campylobacter are presented in the accompanying
paper (1).
The demonstration of this unidentified bacterium in hu-

mans is interesting, although its association with gastroen-
teritis may be coincidental. It is recognized that more
patients would be needed to confirm the relationship be-
tween the presence of the bacterium and development of
disease. One would also expect rare or no isolates from
healthy subjects, disappearance of the bacterium after treat-
ment, absence of other pathogens in stools, demonstration of
virulence factor, and production of disease in animals.
Several of these factors have been addressed in this case
report. Both cases of gastroenteritis resolved immediately
after treatment with erythromycin, and no relapses were
reported. The rapidity of resolution after treatment suggests
a nonviral etiology. No other common enteric pathogens or
ova and parasites were cultured or detected from the stools
of the two patients. The fact that the bacterium was not
associated with gastroenteritis in the daughter of one of the
patients is difficult to explain. Neither patient has an under-
lying immune deficiency to account for the symptoms of the
disease. The same bacterium was reisolated from the dog
owned by patient 1. It is known that animals can be
reservoirs for Campylobacter species (3, 8, 18). There have
been reports of bacteria resembling our isolate found in
lower animals (7, 12, 13, 15), although association with
disease in humans has not been reported. Patient 2 of our
study had gastroenteritis with no known association with
animals. Additional studies need to be performed to deter-
mine if dogs or other animals can transmit or acquire this
bacterium.

This study represents the first reported isolation of an
unclassified microaerophilic bacterium associated with mild
chronic gastroenteritis.in humans.

Our thanks to AI E. Ritchie and John H. Bryner for comments.
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regarding clinical history and symptomatology of the patients.
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