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which excluded false-positive results 
because of amplicon contamination. 

The second case was identifi ed 
among the 86 sheep investigated. Pla-
centa and fetal lung and liver exhibited 
necrotizing placentitis and vasculitis 
(Figure, panel A), interstitial pneumo-
nia (Figure, panel B), and mixed cellu-
lar periportal hepatitis. Fetal liver was 
negative by parachlamydial 16S rRNA 
real-time PCR and immunohistochem-
ical analysis, but the fetal lung was 
positive by parachlamydial 16S rRNA 
real-time PCR (Ct 40.7) and immuno-
histochemical tests (Figure, panel C), 
but negative with the tlc PCR. Fetal 
lung and liver were positive by real-
time PCR for Chlamydiaceae (mean Ct 
for both organs 36.7), but negative by 
immunohistochemical tests. The pla-
centa was positive for Chlamydiaceae 
by immunohistochemical tests and 
real-time PCR (mean Ct 23.3), and C. 
abortus was identifi ed by ArrayTube 
Microarray. Brown (Chlamydiaceae) 
and red (Parachlamydia spp.) granu-
lar reaction was demonstrated within 
the necrotic lesions of the placenta by 
double immunohistochemical labeling 
(Figure, panel D).

We report Parachlamydia infec-
tion in small ruminant abortion. C. 
abortus and Parachlamydia spp. were 
simultaneously present in an aborted 
sheep placenta. Parachlamydia spp. 
could be further detected in the lung 
of the aborted sheep fetus by real-
time PCR and immunohistochemistry. 
Parachlamydia was also detected in a 
goat placenta. Thus, Parachlamydia 
spp. should be considered as a new 
abortigenic agent in sheep and goats. 
Persons in contact with small rumi-
nants should be informed about the 
zoonotic potential of these abortigenic 
agents.
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Candidate 
New Species 
of Kobuvirus 

in Porcine Hosts
To the Editor: Picornaviruses 

(family Picornaviridae) are small, 
nonenveloped viruses with single-
stranded, positive-sense genomic 
RNA, currently divided into 8 genera: 
Enterovirus, Aphthovirus, Cardiovi-
rus, Hepatovirus, Parechovirus, Erbo-
virus, Teschovirus, and Kobuvirus (1). 
To date, the genus Kobuvirus consists 
of 2 species, Aichi virus and Bovine 
kobuvirus, each possessing 1 serotype. 
Aichi virus (strain A846/88) was fi rst 
isolated from a stool sample obtained 
from a person with acute gastroen-
teritis in 1991 (2). Bovine kobuvirus 
(strain U-1) was detected in bovine 
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sera and in feces samples from clini-
cally healthy cattle in 2003 (3). Human 
and bovine kobuviruses were fi rst iso-
lated in Japan. Recently, kobuviruses 
have also been detected in humans 
in other countries in Asia (4), Europe 
(5,6), and South America (5) and in 
calves with diarrhea in Thailand (7). 
The Aichi virus and bovine kobuvirus 
genomes are approximately 8.2–8.3 
kb, respectively, and both have a typi-
cal picornavirus genome organiza-
tion, including the L protein following 
structural (VP0, VP3, and VP1) and 
nonstructural (2A–2C and 3A–3D) re-
gions (1,3). Genetic identity between 
Aichi and U-1 viruses ranges from 
47.7% (3′ untranslated region) through 
70.8% (3D region) (3). In this study, 
we report a new candidate species of 
kobuvirus. Porcine kobuvirus was ser-
endipitously detected in fecal samples 
from domestic pigs in Hungary. 

Fecal samples were collected in 
February 2007 from 15 healthy piglets 
(Sus scrofa domestica) <10 days of age 
from a farm in Ebes located in eastern 
Hungary. The aim of the study was to 
detect porcine calicivirus (norovirus 
and sapovirus) in domestic pigs by 
using reverse transcription–PCR (RT-
PCR), using the generic primer pairs 
p289/p290 designed for the calicivi-
rus RNA-dependent RNA polymerase 
gene (319 nt for norovirus or 331 nt 
for sapovirus) (8). RNA isolation and 
RT-PCR were performed as described 
previously (9). PCR products were 
sequenced directly in both directions 
with the BigDye Terminator Cycle 
Sequencing Ready Reaction Kit (PE 
Applied Biosystems, Warrington, UK) 
by using the PCR primers and run on 
an automated sequencer (ABI PRISM 
310 Genetic Analyzer; Applied Bio-
systems, Stafford, TX, USA). Phy-
logenetic analysis was conducted by 
using MEGA software version 4.0 
(10). Complete nucleotide sequence 
of porcine kobuvirus (strain Kobuvi-
rus/swine/S-1-HUN/2007/Hungary) 
was submitted to GenBank under ac-
cession no. EU787450.

Two (13.3%) of 15 samples were 
positive for porcine sapoviruses; 
however, a consequent nonspecifi c, 
≈1,100-nt, strong, and single PCR 
product was found in all samples by 
agarose gel electrophoresis (data not 
shown). The nucleotide sequence of 
the 1,065-nt nonspecifi c PCR product 
was determined. Genetic and amino 
acid similarity was found to be bovine 
(U-1) and human Aichi kobuvirus 3C 
(87 nt) and 3D (978 nt) regions in 
GenBank database by using BLAST 
(http://blast.ncbi.nlm.nih.gov/Blast.
cgi). Nucleotide and amino acid iden-
tity of the 3C–3D regions were 73%–
79% and 69%–70% to U-1 strain and 
Aichi virus, respectively. The phylo-
genetic tree confi rmed that S-1-HUN 
belonged to kobuviruses and formed 
a distinct lineage (Figure). Cleavage 
sites for 3C and 3D was Q/S. Highly 
conserved amino acid motif KDELR 
in 3D (RNA-dependent RNA poly-
merase) region and high rate of cyti-
dine (29%) and uracil (26%) nucleo-
side composition were seen in the 3C 
and 3D parts of the genome of strain 
S-1-HUN; both are suspected to be a 
typical skew of kobuviruses (3). 

Most picornavirus genera consist 
of >2 species (1). Our study reports 
detection of kobuvirus in domestic 
pigs. Serendipitously, the generic 
calicivirus primers p289 and p290, 
designed for a calicivirus RNA-
dependent RNA polymerase region, 
amplifi ed a kobuvirus 3C/3D region 
when specimens were tested for por-
cine caliciviruses by RT-PCR. Com-
parison of the primers p289 and p290 
and the S-1-HUN sequence showed 
that there are 12- and 11-bp homolo-
gous regions between the kobuvirus 
and the 3′ end of the primer sequenc-
es, respectively. Reverse primer p289 
designed for calicivirus (norovirus 
and sapovirus) conserved amino acid 
3D motif YGDD, which is also pres-
ent in kobuviruses. 

All apparently healthy animals 
<10 days of age carried the kobu-
virus, which was excreted in the fe-
ces. These results indicate a general 
circulation and endemic infection of 
kobuvirus on the tested farm. In ad-
dition, because of its analogy to other 
picornaviruses and because bovine 
kobuvirus was fi rst detected in cul-
ture medium that originated from 
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Figure. Phylogenetic tree of porcine kobuvirus (Kobuvirus/swine/S-1-HUN/2007/Hungary, 
GenBank accession no. EU787450), based upon the 1,065-nt fragment of the kobuvirus 
3C/3D regions. The phylogenetic tree was constructed by using the neighbor-joining 
clustering method; distance was calculated by using the maximum composite likelihood 
correction for evolutionary rate with help of the MEGA version 4.0 software (10). Bootstrap 
values (based on 1,000 replicates) for each node if >50% are given. Reference strains 
were obtained from GenBank. The human rhinovirus 2 strain (X02316) was included in the 
tree as an outgroup. Scale bar indicates nucleotide substitutions per site. 
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cattle sera (1,3), we cannot exclude 
the possibility that the S-1-HUN–like 
kobuvirus can cause viremia (and 
generalized infection) in swine. S-1-
HUN–like virus may typically cause 
asymptomatic infections in swine. 
However, epidemiologic and mo-
lecular studies are required regard-
ing the importance of this virus as a 
causative agent of some diseases of 
domestic pigs and related animals. 
Sequence analysis of the complete 
nucleotide and amino acid sequences 
of coding (L, P1, P2, and P3: 7,467 
nt) and noncoding regions and the 
genetic organization strain indicate 
that S-1-HUN is a typical kobuvirus. 
Phylogenetic analysis shows that S-1
-HUN strain is genetically included 
in the genus Kobuvirus but is distinct 
from Aichi and bovine kobuviruses. 
Porcine kobuvirus strain S-1-HUN is 
a candidate for a new, third species of 
the genus Kobuvirus. 
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Human Case of 
Rickettsia felis 

Infection, Taiwan
To the Editor: Rickettsia felis, 

the etiologic agent of fl ea-borne spot-
ted fever, is carried by fl eas worldwide 
(1). In the past decade, several human 
cases of R. felis infection have been 
reported (1–3). Clinical symptoms and 
biological data for R. felis infections 
are similar to those for murine typhus 
and other rickettsial diseases, which 
makes clinical diagnosis diffi cult (2). 
Patients with R. felis infections may 
have common clinical manifestations, 
such as fever, headache, myalgia, 
macular rash, and elevated levels of 
liver enzymes (4,5).

Reportable rickettsioses in Taiwan 
include scrub typhus, epidemic typhus, 
and murine typhus. Although there are 
no known human cases of infections 
caused by spotted fever group (SFG) 
rickettsiae in Taiwan, novel strains of 
SFG rickettsiae have been isolated as 
recently described (6,7). In addition, 
evidence for R. felis infections in cat 
and cat fl ea populations has been iden-
tifi ed by using immunofl uorescence 
assay (IFA), PCR, and organism isola-
tion (K.-H.Tsai et al., unpub. data). We 
report an indigenous human case of R. 
felis infection in Taiwan.

In January 2005, a 27-year-old 
woman living in Fongshan City, Ka-
ohsiung County, in southern Taiwan 
was admitted to Kaohsiung Medical 
University Hospital with a 4-day his-
tory of intermittent fever (37.8°C–
38.0°C), chills, headache, and fatigue. 
Associated symptoms were frequent 
micturition and a burning sensation 
upon voiding. The patient was admit-
ted with a possible urinary tract infec-
tion; urinalysis showed pyuria (leuko-
cyte count 25–50/high-power fi eld), 
compatible with the clinical diagnosis. 
During the 6-day hospital stay, the pa-
tient received daily intravenous fi rst-
generation cephalosporin (cefazolin); 
gentamicin was given only on the 
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