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A total of 2,693 fecal specimens, with 1,422 from healthy persons and 1,271 from patients suffering from
enteric diseases, was investigated to isolate species of the Morganella-Proteus-Providencia group and to evaluate
the role of these bacteria in intestinal disorders. Most strains were isolated from two media, i.e., blood agar and
tryptophan agar. Two of the species were more frequently found in diarrheal cases than in healthy controls.
These species were Morganella morganii and Proteus mirabilis. Two new species of Enterobacteriaceae, i.e.,
Proteus penneri and Providencia rustigianii, were found in 33 and S people, respectively. However, these two
species were not found more frequently in the diarrheal cases.

There has been some speculation in literature that orga-
nisms of the Morganella-Proteus-Providencia group can
cause diarrhea. However, the etiological role of these bac-
teria has not been as firmly established as it has been for
Salmonella and Shigella species. In another paper the pro-
duction of brownish pigment by organisms of the
Morganella-Proteus-Providencia group was described
(H. E. Miiller, Zentralbl. Bakteriol. Parasitenkd.
Infektionskr. Hyg. Abt. 1 Orig. A, in press). Aromatic amino
acids are metabolized in the presence of iron ions under
aerobic conditions to a water-soluble, melanin-like pigment
with a variable molecular weight of less than 12,000.

The purpose of the present study was to evaluate amino
acid media used to isolate the Morganella-Proteus-
Providencia group and to determine the distribution of the
species of this group in healthy people and in diarrheal cases.

Fecal specimens from healthy human beings and diarrheal
cases from Braunschweig, Federal Republic of Germany,
were investigated. The specimens were collected in stool
preservatives and were received from healthy people em-
ployed in food processing as controls or from physicians for
diagnosis.

The samples were cultivated on the following media:
sheep blood agar consisting of blood agar base (CM S55;
Oxoid Ltd.) and amino acid agar consisting of 5 g of proteose
peptone (L 46; Oxoid), 5 g of yeast extract powder (L 21;
Oxoid), 5 g of sodium chloride (no. 6400; E. Merck AG), 10
g of bacteriological agar (L 1, Oxoid), 10 g of calcium
carbonate (no. 2046, Merck), 250 mg of ferric pyrophosphate
(P 6526; Sigma Chemical Co.), 990 ml of distilled water, and
5 g of L-phenylalanine, L-tryptophan, or L-tyrosine as de-
scribed elsewhere (Miiller, in press). Incubation was at 36 +
1°C for 2 days.

All colonies swarming on blood agar and all colonies
showing brownish pigment on media containing an aromatic
amino acid or elaborating an almondlike odor on phenylala-
nine agar were isolated and differentiated by standard pro-
cedures (1, 2, 8, 9).

A comparison of the strains of the Morganella-Proteus-
Providencia group isolated from the four media is presented
in Table 1. Blood agar was the best medium for detection and
isolation of swarming Proteus sp.; 295 of 361 strains were
isolated from blood agar, and 244 of 361 strains were found
on tryptophan agar by means of its brownish pigment.
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However, the production of brownish pigment on tyrosine
agar and the pigment production together with an almondlike
odor on phenylalanine agar were not very helpful in the
detection or isolation of Morganella, Proteus, and
Providencia species from heavily contaminated cultures.

Table 2 shows the spectrum of several species and
biogroups in fecal specimens from 1,422 healthy people and
1,271 humans with gastrointestinal syndromes potentially of
an infectious etiology.

Proteus mirabilis was found most frequently in feces of
patients; it occurred more rarely in healthy persons. The
difference is statistically significant (P < 0.001) calculated by
the chi-square test with Yates’ correction (15). Morganella
morganii is also a potential pathogen. It occurred more
frequently in diarrhea cases than in healthy people. The
difference is also statistically significant (P < 0.01). The
recently described Proteus penneri (4) was isolated a little
more frequently from patients, but no statistical difference
exists at the 90% confidence limit. Nevertheless, this micro-
organism may have disease-producing potential. Neither
biogroup 2 nor biogroup 3 of Proteus vulgaris appeared
involved with the patients studied. Furthermore, the three
species of Providencia, i.e., P. alcalifaciens, P. rettgeri, and
P. rustigianii, do not seem to be involved in intestinal
disease production. It was surprising that no strain of
Providencia stuartii was isolated from fecal specimens,
although this species plays an important role in nosocomial
and urinary tract infections. (3, 6, 7, 10, 13, 14). Therefore,

TABLE 1. Numbers of strains of the Morganella-Proteus-
Providencia group isolated from fecal specimens and comparison
of the efficiency of four media

No. of

Isolation medium izg;::; Sd

(of 361)
Sheep blood agar (total)................ooooiiiia, 295
Tryptophan agar (total) ..............c..ooviiiiiian.. 244
Sheep blood agar plus tryptophan agar................... 194
Sheep blood agar (only) ... 101
Tryptophan agar (only)............ ... 50
Tyrosine agar (only) . ...t 16
Phenylalanine agar (only)..........c.ooiiiiiieiiinia.., 0
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TABLE 2. Occurrence of species of the Morganella-Proteus-Providencia group in fecal specimens of healthy people and of patients
suffering from gastrointestinal syndromes

Strains isolated from:

x-Square test

No. of strains

Species isolated isolated l::z';:‘ey Patients Quantile P
M. morganii 21 4 17 8.21 <0.01
Proteus mirabilis 176 38« 138° 58.75 .<0.001
Proteus penneri 33 13 20 1.83 >0.1
Proteus vulgaris 116 61¢ 554

Biotype 2 78 46 32

Biotype 3 13 7 [
Providencia alcalifaciens 3 1 2
Providencia rettgeri 5 3 2
Providencia rustigianii 5 3 2

“ One strain was trehalose negative, and one strain showed no motility.

® Four strains were ornithinedecarboxylase negative, one strain was xylose negative, and one strain produced no HS.
< Two strains of biotype 2 were xylose negative, and one strain of biotype 2 was sucrose negative.
4 One strain each of biotypes 2 and 3 produced no H,S, and ane strain of biotype 2 was sucrose negative.

it appears that the human intestine is an infrequent ecologi-
cal niche of P. stuartii. Furthermore, five strains of P.
rustigianii, a recently described species (5), were isolated.
To date, only a few strains have been found in human beings;
the majority of strains were isolated from penguins and were
designated Providencia friedericiana (11). However, accord-
ing to the International Code of Nomenclature of Bacteria,
the name P. rustigianii has priority because it was published
and validated before P. friedericiana.

It would seem that the pathogenic potentials of the several
species of the Morganella-Proteus-Providencia group are
quite different. The results of this study indicate that only M.
morganii and P. mirabilis have a role in diarrheal disease. It
is noteworthy that the newly described species, i.e., Proteus
penneri (2, 4) and Providencia rustigianii (2, 5, 11), were
isolated with some frequency. Because of the number of
these strains isolated, the assumption that these hitherto
unknown species, especially Proteus penneri, spread re-
cently in the Federal Republic of Germany must be consid-
ered, although it is hard to accept that it would not have been
detected as an atypical indole-negative Proteus vulgaris or
an atypical ornithine decarboxylase-negative Proteus
mirabilis. It is likely that it had been isolated just as
frequently before and was overlooked or misidentified.

I thank Sabine Miiller for her excellent technical assistance and
David J. Williams for help in preparation of the manuscript.
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