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Candidatus
Neoehrlichia
mikurensis and
Anaplasma
phagocytophilum in
Urban Hedgehogs
To the Editor: Candidatus NeoehAnaplasmataceae (1). Manifestations of infection
with these bacteria are atypical and severe and include cough, nausea, vomiting, anemia, headache, pulmonary inand/or death (2–5). Candidatus N. miIxodes
ovatus, I. persulcatus, and Haemaphysalis concinna
1,5).
Candidatus
alent pathogenic agents in I. ricinus
2,3,6). Rodents of diverse species and geographic
origins have been shown to carry these
bacteria, but transmission experiments
have not been conducted to unambiguously identify natural vertebrate
reservoirs (1–3,5–7). This emerging
mainly in immunocompromised pa2–5).
Anaplasma phagocytophilum is
bacterium of the family Anaplasmataceae and causes granulocytic anaplasmosis in humans and domestic
animals. In Europe, I. ricinus
its major vector, and red deer, roe deer,
rodents, and European hedgehogs (Erinaceus europaeus) are suspected reservoir hosts (8).
Northern white-breasted hedgehogs (Erinaceus roumanicus) are urbandwelling mammals (order Eulipotyphla,
family Erinaceidae) that serve as major
maintenance hosts for the 3 stages of
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I. ricinus
9). However, E. roumanicus hedgehogs have not been studied for their ability to carry A. phagocytophilum. In addition, no suspected
reservoirs other than rodents have been
investigated for Candidatus
rensis. The purpose of this study was to
determine whether this hedgehog is a
reservoir of these 2 bacteria.
We conducted an ecoepidemiologic study during 2009–2011 to obtain
on Margaret Island in central Budapest,
Hungary (9). Ear tissue samples were
obtained from hedgehogs anesthetized
DNA was extracted from samples
by using the QIAamp DNA Mini Kit
(QIAGEN, Hilden, Germany) or the
Miniprep Express Matrix protocol (MP
Biomedicals, Santa Ana, CA, USA).
We used quantitative real-time PCRs
protein gene (groEL) of Candidatus N.
protein 2 gene (msp2) of A. phagocytophilum (3). PCR was performed in a
Powermix (Bio-Rad Laboratories, Hercules, CA, USA) in a LightCycler 480
PCR concentrations were 1× iQ Powermix, 250 nmol/L of primers ApMGroEL-R2b, 250 nmol/L of probe
template DNA.
results, we performed conventional
PCRs in a Px2 Thermal Cycler (Thermo Electron Corporation, Waltham,
MA, USA) on selected PCR- positive samples for both pathogens (3).
Sequences obtained were submitted
groEL gene of Candidatus
msp2
gene of A. phagocytophilum).

Candidatus
tissue samples. Rodents were the only
wild mammals found to serve as reservoirs for this pathogen. Results of
studies that attempted to detect these
bacteria in common shrews (Sorex
araneus),
greater
white-toothed
shrews (Crocidura russula) (2,3), or
common moles (Talpa europaea) (2)
were negative. However, our results
indicate that northern white-breasted
hedgehogs might be a non-rodent reservoir for Candidatus
The low pathogen prevalence observed in this urban hedgehog population compared with that in rodents in
other locations (2,3) might be caused
tivity in a study in Germany; however,
average prevalence of Candidatus N.
ney, and liver samples from the same
2). Although we did not test other organs,
we hypothesize that prevalence of
Candidatus
We detected A. phagocytophilum
hogs. This prevalence was similar to
that found among European hedgehogs in Germany (8). I. ricinus
are more common than I. hexagonus
lation (9). Thus, I. ricinus
acquire these bacteria when feeding
infection with A. phagocytophilum in
Neoehrlichiosis and granulocytic
anaplasmosis have not been diagnosed

and this pathogen has not been idendiagnosis of suspected cases requires
suitable molecular methods.
contact for reservoir animals, pathoindicate that E. roumanicus hedgehogs play a role in urban ecoepidemiology of 2 emerging human pathogens. To better understand the urban
cycle of these pathogens, potential
should be investigated.
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probably caused by diagnostic difpathogens in the environment. Infection with Candidatus
and A. phagocytophilum cause predominantly noncharacteristic symptoms. Laboratory cultivation and serologic detection of Candidatus N.

-

LETTERS

References

Ultrastructure and phylogenic analysis of ‘Candidatus Neoehrlichia miAnaplasmataceae, isolated from wild rats and found
in Ixodes ovatus
Microbiol. 2004;54:1837–43. http://
dx.doi.org/10.1099/ijs.0.63260-0
Pfeffer M. Candidatus Neoehrlichia miIxodes
ricinus and Dermacentor reticulatus, Gerdx.doi.org/10.1186/1756-3305-5-285
Prevalence of Neoehrlichia mikurensis
dx.doi.org/10.1186/1756-3305-5-74
et al. Candidatus

-

techniques for rare pathogen detection.
Diagn Microbiol Infect Dis. 2011;69:266–
70. http://dx.doi.org/10.1016/j.diagmicrobio.2010.10.004
Huo Q-B, Tang K, et al. Human infection
with Candidatus
China. Emerg Infect Dis. 2012;18:1636–9.
http://dx.doi.org/10.3201/eid1810.120594
Close geographic association of human
carrying “Candidatus Neoehrlichia miMicrobiol. 2013;51:169–76. http://dx.doi.

et al. Candidatus Neoehrlichia mikurensis
Infect Dis. 2012;18:2063–5. http://dx.doi.
org/10.3201/eid1812.120846
hedgehog (Erinaceus europaeus): a suitable reservoir for variants of Anaplasma
phagocytophilum?
2012;3:49–54. http://dx.doi.org/10.1016/j.
ttbdis.2011.11.005
and the city: ectoparasites of the northern white-breasted hedgehog (Erinaceus
roumanicus
Borne Dis. 2011;2:231–4. http://dx.doi.
org/10.1016/j.ttbdis.2011.09.001
498

Hungary; email: foldvarigabor@gmx.de

Rickettsia and
Vector Biodiversity
of Spotted Fever
Focus, Atlantic
Rain Forest Biome,
Brazil
To the Editor: Rickettsia rickettsii,
R. felis, and R. parkeri,strain Atlantic
rainforest, have been characterized in
areas to which Brazilian spotted fever
1,2), which indicates
the complexity of their epidemic and
enzootic cycles. The Atlantic rain forest is one of the largest and richest biomes of Brazil, and antropic action has
deaths are recorded in this biome area.
in Paraíba do Sul river basin, one of
the most urbanized and industrialized
areas of Brazil. To better understand
arthropod and Rickettsia diversity in
this area,, we analyzed 2,076 arthrotic rain forest biome.
During October 2008–Novemfrom hosts and environments in 7 citHealth Secretary, unpub. data) and
cation (3), the arthropods were individually separated or grouped by sex,
developmental stage, and host for total
DNA extraction (4).
We used 2 Rickettsi
primer sets (CS2–78/CS2–323 and

CS4–239/CS4–1069) to amplify 401
bp and 834 bp, respectively, of the
citrate synthase gene (gltA) (5,6). Presumptive Rickettsia-positive samples
were tested for spotted fever group
Rr190.70p/
Rr190.602n for 532 bp from the ompA
gene (7). R. rickettsii DNA and bi-distilled water were used as positive and
negative controls, respectively. PCR
Düren, Germany), cloned (pTZ57R/T;
Waltham, MA, USA), and sequenced
quences were edited by using SeqMan
program (Lasergene 10.1; DNASTAR
Inc., Madison, WI, USA), and similarities were obtained by BLAST analysis (http://blast.ncbi.nlm.nih.gov). The
phylogenies were assessed by applying neighbor-joining and maximumparsimony methods, with the Kimura
2-parameter correction model. We
used ClustalW 2.1 (www.clustal.org)
to align sequences and produced phylogenetic trees by using 1,000 replicates bootstrap in MEGA 5.0 software
(www.megasoftware.net).
of the following species: Amblyomma
cajennense
Rhipicephalus sanguineus (109), Anocentor nitens (63), Boophilus microplus (33),
Amblyomma aureolatum (2), and Amblyomma dubitatum (2). We collected
and analyzed Ctenocephalides felis
C. canis
sia DNA in 11 individual or pooled
-

mined by using the gltA 401-bp primer
set, was observed for all positive samples. Two were also positive by PCR

