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We sequenced a 1,012-bp fragment
encompassing the first two thirds of
the 16S rDNA of ROG140 (accession
no. AY692224). The sequence was
compared with those of type strains of
all members of the former genus
Micrococcus, and a phylogenetic tree
was deduced by the neighbor—joining
method (Figure). The sequences of
ROG140 and the K. schroeteri type
strain only differ by an A-to-G substi-
tution at position 747 (E. coli number-
ing). Among the 21 nucleotide differ-
ences between the sequences of K.
schroeteri and the closely related
species K. sedentarius, 10 are located
on a 30-base stretch and constitute a
convenient K. schroeteri signature
(Figure)

Antimicrobial susceptibility testing
performed with the disk diffusion
method and Etests (AB Biodisk,
Solna, Sweden) indicated that the iso-
late was resistant to penicillins,
cephalosporins, kanamycin, tobra-
mycin, erythromycin, clindamycin,
sulfonamides, and fusidic acid, but
susceptible to imipenem (MIC, 0.25
ug/mL), gentamicin (MIC, 1 pg/mL),
trimethoprim (MIC, 0.25 pg/mL),
tetracycline (MIC, 0.12 ug/mL), line-
zolid (MIC, 0.25 pg/mL), vancomycin
(MIC, 0.125 pg/mL), teicoplanin
(MIC, 0.06 pg/mL), and rifampicin
(MIC, <0.002 pg/mL). Unlike the
original isolate reported by Becker et
al. (1), isolate ROG140 was resistant
to ofloxacin and ciprofloxacin (MICs,
8 ug/mL). Conversely, moxifloxacin
displayed excellent in vitro activity
(MIC, 0.05 pg/mL). As moxifloxacin
was more rapidly microbicidal than
vancomycin in an animal model of
Staphylococcus aureus prosthetic
valve endocarditis (4), it might present
a potential advantage against infec-
tions caused by K. schroeteri, espe-
cially when the oral route is favored.

The natural habitat of K. schroeteri
remains unknown. The only isolates
of K. schroeteri identified so far orig-
inated from blood or cardiac material,
although Kytococcus literally means
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“a coccus from the skin.” Our
attempts to recover K. schroeteri from
the mouth, nose, or skin of our patient
were unsuccessful. In a recent study,
Szczerba et al. were able to isolate
most micrococcal species, including
K. sedentarius but not K. schroeteri,
from human skin and mucosa (5).
However, at that time the authors may
not have been aware of this newly
described species. The mode of con-
tamination also remains unclear. In
the original description (1), K. schroe-
teri endocarditis had developed in the
patient <3 months after she underwent
cardiac surgery, which suggested peri-
operative contamination. Here, we
describe a late onset, subacute infec-
tion 3 years after surgery, which is
more likely to have been caused by
hematogenous spread.

Although Micrococcus-like organ-
isms cause endocarditis infrequently
(6), the description of 2 independent
infections due to a new species in a
short period is intriguing and suggests
a specific pathogenicity, at least on
prosthetic heart devices. By demon-
strating the presence of the bacteria in
the infected site, this report establishes
K. schroeteri as a genuine pathogen in
this clinical setting and should prompt
further investigations to identify its
natural habitat and virulence determi-
nants. At present, commercial systems
are not able to identify K. schroeteri.
However, gram-positive cocci that are
strictly aerobic, oxacillin-resistant, and
arginine dihydrolase-positive should
be recognized as potential Kytococcus
species and taken into account when
endocarditis is suspected.
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Viral
Gastroenteritis in
Mongolian Infants

To the Editor: Viral agents of gas-
troenteritis affect millions of persons
of all ages worldwide (1). The major
agents include rotavirus, norovirus,
sapovirus, astrovirus, and enteric ade-
novirus. Rotavirus is the most fre-
quent cause of acute sporadic child-
hood gastroenteritis (1), whereas
norovirus infects both adults and chil-
dren and is mainly associated with
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outbreaks of acute gastroenteritis (1).
These viruses are commonly transmit-
ted by foodborne, person-to-person,
fecal-oral, and environmental routes.

In 1999, the infant death rate was
37.3 per 1,000 live births in Mongolia
(2). Bacterial pathogens, such as
Shigella flexneri and Salmonella, are
commonly detected in hospitalized
patients with gastroenteritis, but no
data exist concerning viral agents of
gastroenteritis in hospitalized patients
or in the general community (2).

This preliminary community-based
molecular epidemiologic study was
the first to report viral agents of gas-
troenteritis in Mongolian infants.
Stool specimens collected from July to
August 2003 from 36 infants belong-
ing to 25 different households from 2
areas in Mongolia were screened for
rotavirus, norovirus, sapovirus, astro-
virus, and adenovirus. The 2 areas
were Tov Province, which included
Zuun Mod (provincial center) and
Bayanchandmani (provincial district
center), and Ulaanbaatar area (capital
city), which included Chingeltei,
Bayangol, Songinok-harikhan, and
Bayanzurkh. A total of 48 stool speci-
mens, which were randomly selected
from negative-enterovirus specimens
(poliovirus and nonpolio enterovirus
(Minako Kuramitsu, unpub. data),
were screened. Of the 36 infants in the

study, 2 specimens were collected 3
weeks apart from each of 12 infants,
and 1 specimen was collected from
each of 24 infants. In 10 households,
specimens were collected from 2 or 3
siblings. Clinical symptoms were
recorded when available.

RNA extraction, cDNA synthesis,
and polymerase chain reaction (PCR)
were performed as described else-
where (3); for norovirus genogroup
(G) 1 (Gl), PCR, G1SKF, and G1SKR
primers were used, and for norovirus
Gll PCR, G2SKF, and G2SKR
primers were used (4). For sapovirus,
a nested PCR approach was used for
all human genogroups (5). For the
first sapovirus PCR, SV-F11 and SV-
R1 primers were used, while for the
nested PCR, SV-F21, and SV-R2
primers were used. For astrovirus
PCR, Mon244, and 82b primers were
used (6). All PCR products were ana-
lyzed by 2% agarose gel electrophore-
sis and visualized by ethidium bro-
mide staining. For rotavirus and aden-
ovirus screening, a rapid dry-spot
latex agglutination test, Diarlex Rota-
Adeno (Orion Diagnostica, Espo,
Finland) was used.

Reverse transcription (RT)-PCR
products were excised from the gel
and purified by the QIAquick gel
extraction kit (Qiagen, Hilden,
Germany). Nucleotide sequences were
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prepared with the terminator cycle
sequence kit (version 3.1) and deter-
mined with the ABI 3100 avant
sequencer (Applied Biosystems,
Foster City, CA, USA). Nucleotide
sequences were aligned with Clustal X
and the distances were calculated by
Kimura’s 2-parameter method (3). The
nucleotide sequence data determined
in this study have been deposited in
GenBank under accession no.
AY590250-AY590262.

Specimens from 12 (33%) of 36
infants were positive for viral agents
of gastroenteritis. Specimens from 9
infants were positive for noroviruses,
specimens from 2 infants were posi-
tive for astroviruses, and a specimen
from 1 infant was positive for
sapovirus. All specimens were nega-
tive for rotavirus and adenovirus. Ten
isolated norovirus sequences (9 per-
sons) were classified according to the
recent capsid-based sequence scheme
of Kageyama et al. (7). Two norovirus
sequences belonged to genogroup
I/genotype 11 (G1/11), 4 sequences
belonged to GII/3, 1 sequence
belonged to GII/7, and 3 sequences
belonged to Gl1/6 (Table).

In 1 household, 2 female infants
(isolates 213-3 and 214-3, respective-
ly) were infected with a norovirus
Gl/11 strain that shared 100%
nucleotide identity. This strain was

Table. Mongolian infants positive for viral agents of gastroenteritis

Virus Genogroup/genotype Specimen* Symptom+ Age (mo.) Sex
Norovirus Gl/11 213-3% NA 4 F
Norovirus Gl/11 214-3% NA 24 F
Norovirus Gll/e 101-1 None 5 F
Norovirus GlI/3 109-1 Diarrhea 6 F
Norovirus Gll/e 205-3 NA 5 F
Norovirus GlI/3 209-1 Diarrhea 3 M
Norovirus GlI/3 317-1§ NA 24 M
Norovirus Gll/e 613-1 None 5 M
Norovirus Gll/7 613-3 NA 5 M
Norovirus GlI/3 609-3§ NA 5 M
Astrovirus Gl 121-3 NA 4 M
Astrovirus Gl 201-3 NA 5 M
Sapovirus Gl 217-1 Diarrhea 1 F
*First 3 numbers before the hyphen refer to the infant; number after the hyphen refers to the week the specimen was collected.
1NA, not available.
FTwo siblings from the same household.
§Only 1 of the siblings from this household was infected.
YlAstrovirus Gl = serotype 1.
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likely the same and suggests a com-
mon source of contamination or per-
son-to-person transmission. Strains
belonging to this new genotype have
only been detected in Japan and
Switzerland (7).

In a different household, 2 differ-
ent norovirus strains were detected 3
weeks apart in a 5-month-old male
infant (isolates 613-1 and 613-3,
respectively). These 2 isolated
norovirus sequences shared 77.5%
nucleotide identity and clustered into
two different genotypes, GI1/6 (isolate
613-1) and GII/7 (isolate 613-3). In
spite of this infection, the infant had
no symptoms of gastroenteritis during
excretion of the first norovirus strain.

In 4 other households, 4 infants
(isolates 109-1, 609-3, 317-1, and
209-1) were infected with norovirus
strains belonging to GII/3. These 4
isolated sequences shared >98%
nucleotide identity to Arg320
sequence (AF190817), which was
previously found to be a recombinant
norovirus (8). This result suggests
these 4 strains are also recombinant
noroviruses, though further sequence
analyses of other genetic regions are
needed to confirm this result.

Astrovirus was detected in 2 male
infants from different households.
One infant was 4 months of age (iso-
late 121-3), and the other infant was 5
months of age (isolate 201-3). These 2
isolated astrovirus sequences had
100% nucleotide identity, which sug-
gests a common source of contamina-
tion. These isolated astrovirus
sequences shared 98% nucleotide
identity to astrovirus Oxford virus
sequence (genogroup 1). Sapovirus
was detected in 1 stool specimen (iso-
late 217-1) from a 1-year-old female
with diarrhea. The isolated sapovirus
sequence shared 98% nucleotide iden-
tity to sapovirus Manchester virus
sequence (genogroup ). Rotavirus
and adenovirus were not detected in
any of these specimens; further stud-
ies, including those of hospitalized
infants, may be useful since infants
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with rotavirus infections are common-
ly admitted to hospitals (9).

Our preliminary findings have
shown that norovirus was a common
agent of gastroenteritis (9 of 36 per-
sons) in Mongolian infants. In a recent
report on norovirus gastroenteritis, the
risk of contracting gastroenteritis was
high when another household member
was infected and slightly higher when
that member was a child (10). In our
study, we found 2 siblings infected
with an identical norovirus strain dur-
ing the same period. In Mongolia,
diarrhea has become a major health-
care problem (2), therefore, general
education in sanitation and hygiene
practices may help reduce the trans-
mission of these viruses and lessen the
frequency of this disease.
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