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Publique-Hôpitaux de Marseille, Marseille, France

Received 11 August 2000/Returned for modification 26 November 2000/Accepted 23 April 2001

Dietzia maris, an environmental actinomycete, has been implicated only once in human disease. We herein
report the first D. maris isolate from a bone biopsy specimen in a patient hospitalized for a total hip prosthesis
replacement. Cell wall fatty acid analysis and 16S ribosomal DNA gene sequencing were utilized to achieve its
definite identification. This case report illustrates the usefulness of such methods for the accurate identifica-
tion of actinomycetes.

The genus Dietzia includes two species of gram-positive,
aerobic, mycolic acid-containing actinomycetes that lack aerial
mycelium (9). Dietzia maris has been isolated from soil and
from the skin and intestinal tract of a carp (8, 9), and Dietzia
natronolimnaios was isolated from an east African soda lake
(4). Previously classified as Rhodococcus maris (8), D. maris
has subsequently been transferred to a new genus, Dietzia,
proposed on the basis of the peculiar structure of polar lipids,
the presence of short-chain mycolic acids, and 16S ribosomal
DNA (rDNA) sequence-based phylogenetic evidence (9). Al-
though 13 environmental isolates of D. maris have been re-
ported (1–3, 7–11), only one report of a human infection with
this unusual bacterial species has been published (2). We
herein report on a case of total hip prosthesis infection due to
D. maris.

Case report. A 48-year-old man was admitted for a left total
hip prosthesis replacement. His medical history included a
traumatic hip fracture and total hip prosthesis in 1982 and two
total hip prosthesis replacements for Staphylococcus epidermi-
dis infection with unstable prosthesis. In 1998, a relapse of S.
epidermidis infection led to total hip prosthesis ablation and
the implantation of a vancomycin-impregnated cement spacer.
Postoperative local care given to the patient included the
cleansing of the wound with a physiological salt solution. An-
tibiotic treatment with vancomycin, rifampin, and ofloxacine
was administrated, and another hip prosthesis was implanted
in November 1999. At implantation, direct examination of a
Gram-stained surgical bone biopsy specimen disclosed many
leukocytes and gram-positive cocci that germinated into short
rods (Fig. 1A). The specimen did not exhibit residual antibiotic
activity as determined using a susceptible strain of Micrococcus
luteus and of S. epidermidis as previously described (15). Cul-

ture of this specimen on 5% sheep blood agar (bioMérieux,
Marcy l’Etoile, France) yielded rare, small, orange-pigmented
colonies after 3 days of incubation at 37°C under aerobic con-
ditions (Fig. 1B). The isolate was subcultured on 5% sheep
blood agar and Mueller-Hinton agar (bioMérieux) within 72 h
at 37°C under aerobic conditions or a 10% CO2 atmosphere
and demonstrated short rods with coccoid forms that did not
form mycelia. It did not stain by the Ziehl-Neelsen method. A
test for catalase was positive. Biochemical characteristics de-
termined by API Coryne strip (bioMérieux) were in accor-
dance to those previously described (2, 5, 8, 9). Among the
variable characters, the isolate lacked urease activity, hydro-
lyzed gelatin, and exhibited an alkaline phosphatase activity; it
did not utilized glucose or xylose as a carbon source (Table 1).
The isolate, identified as D. maris, was susceptible to amoxi-
cillin (MIC of ,4 mg/ml), imipenem (MIC of ,4 mg/ml),
gentamicin (MIC of 0.04 mg/ml), pristinamycin (MIC of ,2
mg/ml), trimethoprim-sulfamethoxazole (MIC of 0.06 mg/ml),
rifampin (MIC of 0.11 mg/ml), clindamycin (MIC of ,2 mg/
ml), and vancomycin (MIC of ,4 mg/ml). Antibiotic suscepti-
bility was performed by the disk diffusion method on Mueller-
Hinton agar (bioMérieux) after 3 days of incubation at 37°C
under aerobic conditions. All other microbiologic investiga-
tions, including those of a set of blood cultures, superficial
specimen around the area of implantation, and spacer speci-
men, remained negative. The patient was successfully treated
with teicoplanin for 4 months.

The cell wall fatty acid composition was determined by gas
chromatography (13) on a culture grown for 48 h on Trypticase
soy agar (bioMérieux). The number of peaks and retention
times were exactly the same as those reported for the type
strain DSM 43672 of D. maris and different from those for
reference strains of other aerobic actinomycetes. The mean
and standard deviation of guanosine plus cytosine (G1C) con-
tent were determined five times by using high-pressure liquid
chromatography with a model 46200A system pump (Merck
Clevenot, Nogent sur Marne, France). An aliquot of 5 ml of the
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hydrolysate was applied onto the Nucleosil 5C18 Lichrocart
column (4 by 250 mm; Merck). Elution was carried out at room
temperature with a mixture of 0.2 M NH4H2PO4 (pH 4.5) and
acetonitrile (96:4 [vol/vol]). A flow rate of 1 ml/min was used,
and the absorbance was monitored at 270 nm. The calibration
curve was obtained from a mixture of four standard nucleo-

tides (5 nmol/ml in distilled water; Sigma Chemical Co., St.
Louis, Mo.). After chromatography, the relative concentration
of each nucleotide was calculated on the basis of the peak area
in the high-pressure liquid chromatography elution profile and
was corrected as described previously (12). The mean and
standard deviation of G1C content of five determinations

FIG. 1. (A) Gram staining of a smear from a surgical biopsy specimen reveals gram-positive cocci which germinate into short rods. Magnifi-
cation, 31,000. (B) Growth of D. maris on 5% sheep blood agar after 3 days of incubation at 37°C under aerobic conditions, showing smooth and
orange-pigmented colonies.
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were 71.70% 6 1.63%, a value similar to that previously re-
ported (5).

DNA was later extracted from colonies in 100 ml of Tris-
EDTA buffer (10 mM Tris, 1 mM EDTA, 0.1 M NaCl) at pH
8.0 and incubated for 1 h at 37°C. Digestion was supplemented
by 40 ml of proteinase K solution (25 mg of proteinase K per
ml) and 25 ml of 10% sodium dodecyl sulfate for 1 h at 55°C.
A total of 200 ml of 4 M guanidine thiocyanate was added, left
for 1 h at room temperature, and then heated at 100°C for 10
min with 50 ml of 0.5 M NaOH. Final extraction of nucleic acid
was carried out by using a QIAmp kit (Qiagen, Hilden, Ger-
many). PCR-mediated amplification of the 16S rDNA and
sequence determinations were performed as previously de-
scribed (6, 14). The 1,455-bp sequence was aligned and com-
pared with all eubacterial 16S rDNA gene sequences available
in the GenBank database by using the multisequence Ad-
vanced Blast National Center for Biotechnology Information
comparison software. The highest 16S rDNA sequence simi-
larity value of 98% was obtained for the D. maris 16S rDNA
sequence (GenBank accession no. Y18883) and for the D.
maris DSM 43672T 16S rDNA sequence (GenBank accession
no. X79290).

In this case, a pathogenic role for D. maris, an environmental
microorganism, was supported by its presence on direct exam-
ination of and its isolation in pure culture from a surgical
biopsy specimen. Additionally, we did not isolate the organism
from other clinical samples during the same period of time,
ruling out laboratory contamination. D. maris has on one pre-
vious occasion been reported as responsible for bacteremia in
an immunocompromised patient, and the infection was asso-
ciated with the presence of a catheter (2). These two cases
suggest that D. maris should be considered a potential noso-

comial pathogen associated with foreign material. In addition,
both D. maris and D. natronolimnaios have been recovered
from salted environments (4, 8, 9). The fact that the surgical
site had been washed using saline solutions may also have
contributed to the growth of D. maris in our patient.

The API Coryne strip used for initial screening tests (enzy-
matic tests and carbohydrate fermentation reactions) allowed
the identification of this D. maris strain as Rhodococcus species
sensu lato. However, both cellular fatty acid analysis and mo-
lecular methods provided accurate identification of our isolate
at the species level within two working days, and both methods
could be alternatively proposed for the identification of D.
maris. Accurate identification of D. maris, as well as other
aerobic actinomycetes, cannot be achieved in a quick or
straightforward manner by traditional phenotypic-assessment
methods. A more widespread introduction of new methods,
such as fatty acid analysis and, especially, 16S rDNA gene
sequence analysis, to complement existing schemes is likely to
help in their identification and should increase our knowledge
regarding the clinical spectrum of D. maris human infections.

We acknowledge M. N. Mallet and M. J. Casagrande for their
technical assistance and R. J. Birtles for reviewing the manuscript.
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TABLE 1. Phenotypic characteristics of an D. maris hip prosthesis
infection isolate

Characteristic or test
Results for isolate(s)

Present work Type strainsa

Aerial hyphae 2 2
Color of colony Orange Orange
Acid-fast staining 2 2
Catalase production 1 1
Urease activity 2 Vb

Nitrate reductase activity 1 1
Hydrolysis of gelatin 2 V
Hydrolysis of esculin 2 2
Carbon substrate assimilation tests

Glucose 2 V
Xylose 2 V
Maltose 2 2
Lactose 2 2
Mannitol 2 2

Production of:
Alkaline phosphatase 1 V
a-Glucosidase 1 1
b-Galactosidase 2 2
Pyrazinamidase 1 1

G1C DNA content (mol%) 71.70 6 1.63c 73.00

a Data were compiled from references 2, 5, 8, and 9.
b V, variable results of the test.
c Mean 6 standard deviation.
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