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Recovery of Pseudomonas aeruginosa Colonial Dissociants on
a Protease Detection Medium
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Dialyzed brain heart infusion-skim milk agar medium facilitated the recovery of
colonial dissociants of Pseudomonas aeruginosa. Differences in colonial morphol-
ogy as well as in proteolytic activity were readily visualized, thus permitting facile
isolation of segregating colony types for further biochemical, serological, and

susceptibility studies.

The dissociation of Pseudomonas aeruginosa
strains into multiple colony types has been a
phenomenon noted for a number of years and
has been suggested to result from the refluxing
lysogenic state of the bacterium (8). Six different
colonial types have been described based upon
size, shape, surface, edge, elevation, and opaci-
ty of individual colonies (7). Particularly associ-
ated with this phenotypic phenomenon are
strains derived from sputum specimens of pa-
tients with cystic fibrosis, in which up to 80% of
the isolates display colonial heterogeneity (6).

To demonstrate and enumerate colonial disso-
ciants of P. aeruginosa, a number of enriched
and selective media have been used including
nutrient, blood, chocolate, and deoxycholate
agars (1, 4, 6). While each medium has certain
inherent advantages (e.g., deoxycholate en-
hances recovery of mucoid strains), visualiza-
tion and differentiation of multiple types on
these media may be hampered since growth of
certain morphotypes is restricted (dwarf strains
on nutrient agar) and strains possessing low
frequencies of multiple morphotypes may be
overlooked.

In our studies assessing protease activity of
numerous P. aeruginosa isolates (2, 3) on the
medium of Sokol et al. (5) (dialyzed brain heart
infusion—skim milk agar, DBHI-SMA), an en-
hanced discernment of different morphotypes of
P. aeruginosa was achieved on the basis of
colony morphology and degree of proteolytic
activity. A loopful of individual strains of P.
aeruginosa grown on blood agar was diluted in
physiological saline 100-fold and plated to
DBHI-SMA to achieve approximately 30 to 80
colonies per plate. After 48 h of incubation,
plates were macroscopically viewed for colonial
heterogeneity. By this technique, strains pro-
ducing a single homogeneous type colony (Fig.
1A) were readily distinguishable from isolates
producing several different morphotypes (Fig.
1B and 1C). The advantages afforded by this

medium were considerable. Individual colonies
grew more luxuriantly on DBHI-SMA (colonies
of > 3 mm in diameter) than on nutrient agar.
Discernment of colonial differences relating to
texture, degree of pigmentation, or peripheral
spreading were also augmented through the use
of DBHI-SMA as contrasted to more routine
media (e.g., tryptic soy, Mueller-Hinton, and
nutrient agars). Colonial variants with signifi-
cant differences in proteolytic activity, as as-
sessed by the zone of proteolysis extending from
the periphery of individual colonies, were readi-
ly detected. Even non-proteolytic variants (Fig.
1C, arrow) could be identified and isolated.

Strains suspected of harboring multiple mor-
photypes, as evidenced by spreading outgrowths
peripheral to the original lawn (Fig. 2A), when
plated to DBHI-SMA clearly resolved into two
distinct morphotypes (Fig. 2B and C). Spot
inoculation of these varieties onto substrate
plate assays for the detection of exoenzymes
revealed enzymatic differences between the
smooth and rough variants (Table 1).

Colonial variants arising from individual
strains of P. aeruginosa have been shown to
display differences in pigmentation and in phage
and antimicrobial susceptibility patterns (4, 6).
The present data as well as those derived from
11 additional strains (E. J. Bottone and J. M.
Janda, 12th Int. Cong. Chemother., Florence,

TABLE 1. Comparison of enzymatic properties of
two distinct colonial morphotypes arising from a
single strain of P. aeruginosa

Morphology on Bioenzymatic profile®

blood agar  Gel Lip DNase Ela Pro Lec
Smooth + o+ - -+ 4+
Rough - - - - + -

% Enzymatic assays were performed as previously
described (3). Abbreviations: Gel, gelatinase; Lip,
lipase; Ela, elastase; Pro, protease; Lec, lecithinase.
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FIG. 1. P. aeruginosa strains plated onto DBHI-
SMA displaying (A) homogeneous smooth colonies;
(B) rough colonies with one smooth variant (arrow);
(C) colonies with different proteolytic capacities in-
cluding a non-proteolytic variant (arrow).

Italy, abstr. 245, 1981) and from several pub-
lished reports suggest that these differences may
have clinical significance (1, 4, 6). In view of
these findings, identification, isolation, and even
characterization of colonial variants should be
undertaken by clinical microbiologists. This en-
deavor can be facilitated by the use of DBHI-
SMA medium. The plating medium was sensi-
tive enough to detect the presence of a single
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FIG. 2. P. aeruginosa strain on blood agar (A)
displaying peripheral outgrowths to the original lawn
streak after 72 h of incubation at room temperature.
Smooth (B) and rough (C) varieties of this strain were
recovered after plating the original isolate (A) onto
DBHI-SMA.

vgriant among 80 (1.25%) or more isolated colo-
nies.

LITERATURE CITED

1. Demko, C. A., and M. J. Thomassen. 1980. Effect of mu-
coid property on antibiotic susceptibility of Pseudomonas
aeruginosa. Curr. Microbiol. 4:69-73.

2. Janda, J. M., S. Atang-Nomo, E. J. Bottone, and E. P.
Desmond. 1980. Correlation of proteolytic activity of Pseu-



180 NOTES

domonas aeruginosa with site of isolation. J. Clin. Micro-
biol. 12:626-628.

. Janda, J. M., and E. J. Bottone. 1981. Pseudomonas aeru-
ginosa enzyme profiling: predictor of potential invasive-
ness and use as an epidemiological tool. J. Clin. Microbiol.
14:55-60.

. Seale, T. W., H. Thirkill, M. Tarpay, M. Flux, and O. M.
Rennert. 1979. Serotypes and antibiotic susceptibilities of
Pseudomonas aeruginosa isolates from single sputa of
cystic fibrosis patients. J. Clin. Microbiol. 9:72-78.

. Sokol, P. A., D. E. Ohman, and B. H. Iglewski. 1979. A
more sensitive plate assay for detection of protease produc-

J. CLIN. MICROBIOL.

tion by Pseudomonas aeruginosa. J. Clin. Microbiol.
9:538-540.

. Thomassen, M. J., C. A. Demko, B. Boxerbaum, R. C.

Stern, and P. J. Kuchenbrod. 1979. Multiple isolates of
Pseudomonas aeruginosa with differing antimicrobial sus-
ceptibility patterns from patients with cystic fibrosis. J.
Infect. Dis. 140:873-880.

. Wahba, A. H., and J. H. Darrell. 1965. The identification

of atypical strains of Pseudomonas aeruginosa. J. Gen.
Microbiol. 38:329-342.

. Zierdt, C. H., and P. J. Schmidt. 1964. Dissociation in

Pseudomonas aeruginosa. J. Bacteriol. 87:1003-1010.



