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The acetic acid-mediated suicide phenomenon in mesophilic aeromonads in conjunction with tests for
aerogenicity and esculin hydrolysis served as the basis for species identification. Of 210 Aeromonas isolates
tested at 30°C, 88 were identified as Aeromonas hydrophila (nonsuicidal, aerogenic, esculin positive), 52 were
identified as A. sobria (suicide variable, aerogenic, esculin negative), and 70 were identified as A. caviae
(suicidal, anaerogenic, esculin positive). These identifications paralleled those achieved by biochemical criteria.

To assess the true clinical significance of three mesophilic
Aeromonas species (Aeromonas hydrophila, A. sobria, and
A. caviae) as incitants of gastrointestinal tract disturbance
and their potential for invasive disease in appropriate set-
tings, species identification must be achieved (5). To date,
however, this task is not easily accomplished in clinical
microbiology laboratories, and many authors refer to these
mesophilic species as Aeromonas hydrophila complex (2, 3).
This designation reflects both the lack of clear-cut criteria for
differentiating, especially among A. sobria and A. hydrophila
isolates, and the overall taxonomic uncertainties surround-
ing the number of species which make up mesophilic aero-
monads (8).

To facilitate species identification, which often requires
evaluation of numerous biochemical tests (3), various inves-
tigators have sought to identify a particular species marker.
Thus, Janda and Motyl (4) have proposed cephalothin sus-
ceptibility as a phenotypic marker for A. sobria, and Figura
and Guglielmetti (1) used the CAMP reaction, assessed
aerobically and anaerobically, to distinguish A. sobria
(CAMP positive aerobically only) from A. hydrophila
(CAMP positive aerobically and anaerobically); A. caviae is
CAMP negative. Each of these techniques, while useful,
may, however, be subject to biologic variation.

Towards the use of species-specific biologic phenomena
for the rapid differentiation of mesophilic aeromonads, we
propose the utilization of the suicide phenomenon in con-
junction with tests for aerogenicity and esculin hydrolysis.
The suicide phenomenon in Aeromonas species is expressed
when strains are grown in broth media containing 0.5%
glucose. Supplied glucose suppresses the tricarboxylic acid
cycle, which results in acetate accumulation and cell death
6, 7.

A total of 210 Aeromonas isolates, collected from envi-
ronmental and clinical sources, were tested (Table 1). Ten A.
caviae strains were provided by J. M. Janda. The isolates
were initially characterized to the species level by the
criteria of Popoff and Veron (8) and Janda (3). Nutrient broth
(Difco Laboratories) containing 0.5% glucose and 0.0015%
bromcresol purple (Sigma Chemical Co.) was dispensed (6
ml) into screw-cap tubes (16 by 125 mm) to which were
added inverted (Durham) tubes (6 by 50 mm). The suicidal
tendency and aerogenicity of the strains were assessed by
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inoculating this medium individually with the Aeromonas
isolates grown on 5% sheep blood agar (BBL Microbiology
Systems). After 24 h of incubation at 30°C, suicidal strains
spontaneously pelleted, leaving a clear overlying medium,
whereas nonsuicidal cultures appeared uniformly turbid.
Glucose fermentation and aerogenicity were noted by a
change in the bromcresol purple indicator to yellow, with
accumulation of gas bubbles in the Durham tube. Hydrolysis
of esculin was determined by inoculating slants of blood agar
base (Difco) supplemented with 1.0 g of esculin and 0.5 g of
ferric citrate per liter and observing for the appearance of a
black precipitate after 24 h of incubation at 30°C.

Of the 210 Aeromonas strains, 88 were identified as A.
hydrophila, 52 were identified as A. sobria, and 70 were
identified as A. caviae. At 30°C, 98.9% of A. hydrophila
strains were nonsuicidal, 96.6% were aerogenic, and 100%
hydrolyzed esculin (Table 2). Of A. sobria isolates, 21%
were suicidal, 92.3% were aerogenic, and 92.3% were escu-
lin negative. A. caviae strains were uniformly suicidal and
anaerogenic, and 83% hydrolyzed esculin. These identifica-
tions paralleled those achieved by biochemical criteria (5).
When one test characteristic in the conventional system did
not conform to species identification, species identification
was achieved by comparing multiple biochemical character-
istics. These guidelines were also adhered to when strains
were identified on the basis of the suicide phenomenon,
aerogenicity, and esculin hydrolysis.

By using the suicide phenomenon as a basis, a schema was
developed for the rapid species identification of clinical and
environmental isolates of mesophilic aeromonads (Fig. 1).
Isolates that are suicidal and anaerogenic and hydrolyze
esculin are uniformly A. caviae. Lack of hemolytic activity
on sheep blood agar may augment this identification. A.
hydrophila isolates may be rapidly distinguished by their

TABLE 1. Aeromonas isolates from clinical and
environmental sources

No. from source

Aeromonas

species Total no. Clinical Environmental
Stool Wound Other Fresh water Sewage
A. hydrophila 88 18 8 26 34 2
A. sobria 52 S 4 14 22 7
A. caviae 70 26 2 8 4 30
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TABLE 2. Species identification of Aeromonas isolates on the
basis of suicide phenomenon, aerogenicity, and esculin hydrolysis

Aeromonas No. (%) of strains

y No. tested
Species Suicidal Aerogenic  Esculin positive
A. hydrophila 88 1(1.1) 85 (96.6) 88 (100)
A. sobria 52 11 (21) 48 (92.3) 4(7.7)
A. caviae 70 70 (100) 0 (0) 58 (83)

lack of suicidal activity, marked aerogenicity, and rapid
esculin hydrolysis. A. sobria isolates, while overlapping in
the three tested characteristics with A. hydrophila, may still
be readily differentiated from this species when the percent-
ages of all three characteristics are assessed together. Of A.
sobria isolates, 79% were nonsuicidal, 92.3% were aero-
genic, and only 7.7% were esculin positive, as contrasted to
100% for A. hydrophila.
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FIG. 1. Flow diagram for species identification of mesophilic
Aeromonas species.
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The suicide phenomenon in Aeromonas species is a stable
and reproducible characteristic among clinical and environ-
mental mesophilic acromonads and is optimally demonstrat-
ed in static glucose broth culture at 30°C. The phenomenon,
distinguished by spontaneous pelleting (autoagglutination),
in conjunction with evaluation of aerogenicity and esculin
hydrolysis, enables the rapid differentiation of mesophilic
Aeromonas species without resort to multiple biochemical
studies. The three tests require only two tubes of medium,
are easy to assess visually, and are inexpensive. Species
identification parallels that of more extensive biochemical
testing and allows for the rapid assessment of the clinical
significance of an isolate, especially when the isolate has
been recovered from a gastrointestinal tract specimen of a
symptomatic patient (5).

LITERATURE CITED

1. Figura, N., and P. Guglielmetti. 1987. Differentiation of motile
and mesophilic Aeromonas strains into species by testing for a
CAMP-like factor. J. Clin. Microbiol. 25:1341-1342.

2. George, W. L., M. J. Jones, and M. M. Nakata. 1986. Phenotypic
characteristics of Aeromonas species isolated from adult hu-
mans. J. Clin. Microbiol. 23:1026-1029.

3. Janda, J. M. 1985. Biochemical and exoenzymatic properties of
Aeromonas species. Diagn. Microbiol. Infect. Dis. 3:223-232.

4. Janda, J. M., and M. R. Motyl. 1985. Cephalothin susceptibility
as a potential marker for the Aeromonas sobria group. J. Clin.
Microbiol. 22:854-855.

5. Janda, J. M., M. Reitano, and E. J. Bottone. 1984. Biotyping of
Aeromonas isolates as a correlate to delineating a species-
associated disease spectrum. J. Clin. Microbiol. 19:44-47.

6. Namdari, H., and E. J. Bottone. 1988. Correlation of the suicide
phenomenon in Aeromonas species with virulence and entero-
pathogenicity. J. Clin. Microbiol. 26:2615-2619.

7. Namdari, H., and V. J. Cabelli. 1989. The suicide phenomenon in
motile aeromonads. Appl. Environ. Microbiol. 55:543-547.

8. Popoff, M., and M. Veron. 1976. A taxonomic study of the
Aeromonas hydrophila-Aeromonas punctata group. J. Gen. Mi-
crobiol. 94:11-22.



