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The fortuitous finding that Aeromonas spp. grew well on Butzler Campylobacter selective medium (BCSA) in
a microaerobic atmosphere at 42°C prompted us to evaluate the performance of BCSA for selective isolation
of aeromonads in comparison with ampicillin (30 ,ug/ml) sheep blood agar (ASBA30). Overall recovery rates
of aeromonads from 563 stool samples from patients with acute diarrhea were higher on ASBA30 (70.4%) than
on BCSA (56.3%); however, 21 (29.5%) grew only on BCSA. The three human-associated Aeromonas spp.
could be recovered on BCSA and ASBA30. We recommend the use of BCSA to laboratories reluctant to include
a specific selective medium for aeromonads.

The clinical significance of Aeromonas spp., especially as
causal agents of human diarrhea, is no longer a debatable
issue. As a consequence, there has been recently an increased
interest in refining the selective medium for the optimal
isolation of aeromonads from clinical (6, 7, 16) and environ-
mental (11, 12) sources. Investigations in this direction have
categorically revealed that the isolation of Aeromonas spp.
has proportionally increased in studies where specific selec-
tive media have been employed (6). It is also clear that using
routine enteric agar like MacConkey agar or salmonella-
shigella agar for the primary isolation of aeromonads would
lead to a gross underestimation of the actual incidence.
To determine the bacterial etiology of diarrhea, stool

samples submitted to our laboratory are screened on a
variety of selective media. Following this protocol enabled
us to discover that several of the large grey hemolytic
colonies which we frequently encountered on Butzler Cam-
pylobacter selective agar (BCSA) were, in fact, Aeromonas
spp. It also became evident that aeromonads grew excel-
lently in the optimum conditions required for the growth of
thermophilic campylobacters which include a microaerobic
environment (5% oxygen), an increased carbon dioxide
concentration (10%), and an incubation temperature of 42°C.
This fortuitous finding prompted us to evaluate the efficacy
of BCSA in comparison with that of ampicillin (30 ,ug/ml)
sheep blood agar (ASBA30), currently the most efficient
selective medium for aeromonads (8), for the primary isola-
tion of Aeromonas spp. from clinical specimens. Our ratio-
nale was that, if BCSA supported the growth of Aeromonas
spp., then we could exploit its excellent inhibitory potential,
especially for coliforms, fungi, gram-positive organisms, and
other members of Enterobacteriaceae (4), and use this
medium for the selective isolation of aeromonads along with
thermophilic campylobacters.

This study was performed between March 1987 and Feb-
ruary 1988 on stool samples obtained from 563 patients
seeking medical attention for diarrhea at the Infectious
Diseases Hospital and B. C. Roy Children's Hospital, Cal-
cutta. Fecal specimens from the patients were received
either as rectal swabs transported in Cary and Blair medium
or as liquid stools. The samples were plated simultaneously
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on BCSA and ASBA30. The composition of BCSA is a
modified version of the original description (2, 3) and con-
tained Mueller-Hinton agar (Difco Laboratories, Detroit,
Mich.) supplemented with 10% defibrinated sheep blood and
Butzler formulation of antimicrobial agents (freeze-dried
supplement SR 85; Oxoid Ltd., London, England). ASBA30
was prepared as described earlier (8). Samples seeded in
ASBA30 were incubated at 37°C, while those seeded in
BCSA were incubated microaerophically (Heraeus B 5061
EK/02 AUTO ZERO C02 incubator) at 42°C. Plates were
examined at 24-h intervals for hemolytic and nonhemolytic
Aeromonas-like colonies and were discarded at 72 h if found
negative. On both media, Aeromonas colonies were distin-
guished by their hemolytic zones and also by their distinct
dull white coloration. Nonhemolytic, dull white colonies
were also picked.

Presumptive Aeromonas colonies were picked and tested
for oxidase on filter paper saturated with 1% tetramethyl-
p-phenylenediamine dihydrochloride. All oxidase-positive
colonies were inoculated into a multitest medium (5) which
was modified as slants. Isolates which exhibited an alkaline
slant-acid butt were further characterized by using the API
20E system (Analytab Products International, S.A., Ver-
cieu, France) and by determining resistance to 150 ,ug of the
vibriostatic agent 0/129 (Sigma Chemical Co., St. Louis,
Mo.) per ml. All the isolates recovered in this study were
speciated according to the method of Popoff (13).
Of the 563 stool samples from patients with acute diarrhea

tested on the two selective media for isolation ofAeromonas
spp., 71 (12.6%) were positive on either one or both of the
media. The overall recovery rate of aeromonads on ASBA30
was higher than that on BCSA (Table 1). The sensitivities of
the two media separately or combined are indicated in Table
1. Only 19 (26.7%) of the isolates were detected on both
media on primary isolation. A higher percentage of isolates
were recovered on ASBA30 than on BCSA; however, 21
(29.5%) isolates grew only on BCSA. Retrospectively, we
also subcultured the Aeromonas isolates on the selective
medium on which they were not initially isolated and found
that none of the media were inhibitory for any of the 71
Aeromonas cultures isolated in this study and that there
were no remarkable differences in the number ofAeromonas
colonies on subcultures on the two media. These qualitative
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TABLE 1. Results of the use of two selective media for primary
isolation of Aeromonas species from human sources

Isolation of
No. (%) of Aeromonas spp. No. of:
specimens from:

ASBA30 BCSA A. hydrophila A. sobria A. caviae

19 (26.7) + + 8 6 5
31 (43.7) + - 10 14 7
21 (29.6) - + 12 7 2

a +, Positive isolation; -, negative isolation.

results indicate that the concentration or type of the antibi-
otic used in either medium or the higher incubation temper-
ature (42°C) used for isolation of campylobacters was not
inhibitory to any of the Aeromonas strains.

It was not clear why some Aeromonas strains grew
primarily only on either ASBA30 or on BCSA while their
subcultures grew on the opposite medium. To us, it appeared
that this was due to an interaction between the density of
Aeromonas spp. present in the fecal sample and the ability of
the medium to inhibit competing microflora. It was evident
that in fecal samples where the number of aeromonads was
presumably low (as in cases with polymicrobial infection),
the number of colonies on BCSA was much greater, com-
pared with that on ASBA30, and this appeared to be related
to the ability of BCSA to effectively suppress competing
microflora. Although we did not quantify the growth of other
competing fecal floras, it was readily apparent that BCSA
effectively suppressed normal stool flora while ASBA30 was
not so effective in inhibiting other fecal floras which, on
occasion, obliterated the Aeromonas colonies when only a
few were present.

All three Aeromonas spp. generally associated with hu-
man disease were recovered on both selective media (Table
1). However, the percentage of isolation of Aeromonas
hydrophila on BCSA was slightly higher than that on
ASBA30, while the percentage of recovery of Aeromonas
sobria and Aeromonas caviae was much higher on ASBA30
than on BCSA. A possible reason for the lower recovery
rates of A. sobria on BCSA could relate to the concentra-
tions of cefazolin and colistin (at 1 mg/ml each) present in
BCSA, which may inhibit this species (10).
Another interesting observation was that the size and zone

of hemolysis of the Aeromonas colonies were much larger on
BCSA than on ASBA30. This may be related to the atmo-
sphere of incubation. A CO2 concentration of 10% has been
demonstrated to markedly enhance the production of toxin
by Vibrio cholerae and enterotoxigenic Escherichia coli (15).
Similarly, it has been shown that 20% C02 enhanced the
hemolysin production of Staphylococcus aureus by 40-fold,
and this was speculated to be due to the increase in intra-
cellular acidity (1).
The ability of BCSA to support growth of all the human-

associated Aeromonas spp. is indeed interesting, even
though its recovery potential is not as good as that of
ASBA30. This unique ability should be exploited in routine
diagnostic laboratories having an infrastructure for isolation
of Campylobacter spp. and reluctant to add an Aeromonas
spp.-specific selective medium for want of time or materials.
However, it must be mentioned that the antimicrobial for-
mulation of Skirrow or Blaser for selective isolation of
campylobacters would not be suitable for isolation of aero-
monads, as has already been documented (9), since most of
the Aeromonas strains are susceptible to trimethoprim and
polymyxin B (10, 14).

On the basis of a previous comprehensive evaluation of
selective media for primary isolation of aeromonads from
human and animal feces (8), we had recommended the use of
two selective media, ASBA30 and DNase-toluidine blue-
ampicillin agar for optimal recoveries. On the basis of the
present findings, however, we suggest that DNase-toluidine
blue-ampicillin agar should be replaced by BCSA. This
would permit the recovery of ampicillin-susceptible strains
ofAeromonas spp., which apparently exist in nature (14), on
BCSA and would allow the simultaneous screening of ther-
mophilic campylobacters and aeromonads. We are currently
making efforts to improve the recovery rates of aeromonads
in BCSA without affecting the recovery rates of campylo-
bacters.

LITERATURE CITED

1. Burnet, F. M. 1930. The production of staphylococcal toxin. J.
Pathol. Bacteriol. 33:1-16.

2. Butzler, J. P., P. Dekeyser, M. Detrain, and F. Dehaen. 1973.
Related vibrio in stools. J. Pediatr. 82:493-495.

3. Dekeyser, P., M. G. Gossuin, J. P. Butzler, and J. Sternon. 1972.
Acute enteritis due to related vibrio: first positive stool cultures.
J. Infect. Dis. 125:390-392.

4. Goossens, H., M. Deboeck, H. Vanlanduyt, and J. P. Butzler.
Isolation of Campylobacterjejuni from human feces, p. 39-50.
In J. P. Butzler` (ed.), Campylobacter infection in man and
animals. CRC Press, Inc., Boca Raton, Fla.

5. Kaper, J., R. J. Seidler, H. Lockman, and R. R. Colwell. 1979.
Medium for the presumptive identification ofAeromonas hydro-
phila and Enterobacteriaceae. Appl. Environ. Microbiol. 38:
1023-1026.

6. Kay, B. A., C. E. Guerrero, and R. B. Sack. 1985. Media for the
isolation of Aeromonas hydrophila. J. Clin. Microbiol. 22:
888-890.

7. Millership, S. E., and B. Chattopadhyay. 1984. Methods for the
isolation of Aeromonas hydrophila and Plesiomonas
shigelloides from faeces. J. Hyg. 92:145-152.

8. Mishra, S., G. B. Nair, R. K. Bhadra, S. N. Sikder, and S. C.
Pal. 1987. Comparison of selective media for primary isolation
of Aeromonas species from human and animal feces. J. Clin.
Microbiol. 25:2040-2043.

9. Moskowitz, L. B., and B. Chester. 1982. Growth of non-Campy-
lobacter, oxidase-positive bacteria on selective Campylobacter
agar. J. Clin. Microbiol. 15:1144-1147.

10. Motyl, M. R., G. Mekinley, and J. M. Janda. 1985. In vitro
susceptibilities of Aeromonas hydrophila, Aeromonas sobria,
and Aeromonas caviae to 22 antimicrobial agents. Antimicrob.
Agents Chemother. 28:151-153.

11. Nishikawa, Y., and T. Kishi. 1987. A modification of bile salts
brilliant green agar for isolation of motile Aeromonas for foods
and environmental specimens. Epidemiol. Infect. 98:331-336.

12. Palumbo, S. A., F. Maxino, A. C. Williams, R. L. Buchanan, and
D. W. Thayer. 1985. Starch-ampicillin agar for the quantitative
detection of Aeromonas hydrophila. Appl. Environ. Microbiol.
50:1027-1030.

13. Popoff, M. 1984. Genus III. Aeromonas Kluyrer and Van Niel
1936, 398AL, p. 545-548. In N. R. Krieg and J. G. Holt (ed.),
Bergey's manual of systematic bacteriology, vol. 1, 9th ed. The
Williams & Wilkins Co., Baltimore.

14. Rahim, Z., S. C. Sanyal, K. M. S. Aziz, M. I. Huq, and A. A.
Chowdhury. 1984. Isolation of enterotoxigenic, hemolytic, and
antibiotic-resistant Aeromonas hydrophila strains from infected
fish in Bangladesh. Apple. Environ. Microbiol. 48:865-867.

15. Shimamura, T., S. Watanabe, and S. Sasaki. 1985. Enhancement
of enterotoxin production by carbon dioxide in Vibrio cholerae.
Infect. Immun. 49:455-456.

16. Von Graevenitz, A., and L. Zinterhofer. 1970. The detection of
Aeromonas hydrophila in stool specimens. Health Lab. Sci.
7:124-127.

VOL. 27, 1989

 on M
ay 7, 2020 by guest

http://jcm
.asm

.org/
D

ow
nloaded from

 

http://jcm.asm.org/

