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Abstract

A case of Rickettsia tamurae infection in Japan is reported. A 76-year-old Japanese male
had a tick bite which developed to local skin inflammation on his left leg. Anti-rickettsia
antibodies were detected in his serum, and R. tamurae DNA was identified in his blood,
the lesional skin, and the tick.

Introduction

In recent decades, reports of newly described rickettsioses have increased as a result of
improved cell culture isolation technique and extensive use of bacterial detection and
identification techniques based on molecular biology. R. tamurae was isolated from the
Amblyomma testudinarium tick in 1993 in Japan [1]. Fournier et al. formally identified R.
tamurae as a novel species by genetic and phylogenetic analyses in 2006 [2]. Although R.
tamurae has often been isolated from A. testudinarium ticks in Japan, the pathogenic role
of this rickettsia in humans is yet unknown. We report the first official case of local skin
inflammation caused by tick-borne R. tamurae in the Shimane prefecture, the western
part of central Japan (fig. 1).

Case Report

A 76-year-old man visited Shimane University Hospital with a skin nodule in the left popliteal
region and pain in the left leg on June 22, 2009. He had a history of multiple cerebral infarction, and had
been suffering from insulin-dependent diabetes mellitus for 10 years. He often took a walk to some
fields near his house. Three days before visiting our hospital, he had felt some pain in the left leg. One
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day before the visit, a nodule was found in his left popliteal region and the left leg became swollen (fig.
2a). The nodule measured 15 mm in diameter and was identified as a tick body during a subsequent
medical examination (fig. 2b). Although diffuse erythema, mild swelling and mild heat with pain were
found in the left sural area, none of the typical clinical signs (e.g. high fever, generalized rash,
lymphadenopathy) of spotted fever rickettsiosis was observed. The erythema blanched with pressure.
Skin hemorrhages were absent. Hematological examination showed a white blood cell count of 9,070/pl
and a C-reactive protein level of 1.30 mg/dl (less than 0.5 mg/dl is considered normal) on June 22, 2009.
No abnormal results were found in other blood examinations.

The tick was removed with the attached skin by a scalpel under local anesthesia and identified as a
female A. testudinarium based on morphological characteristics [3]. Further detail classification of the
tick was performed with a PCR-based amplification technique of tick-associated DNA. DNA was
extracted from the patient’s blood, the skin biopsy specimen and the infected tick with a QIAamp DNA
Mini Kit (QIAGEN, Courtaboeuf, France) according to the manufacturer’s instructions. PCR
amplification and sequencing reactions were performed using the following primers in accordance with
a previously reported method: primers RpCS.877p/RpCS.1258n for the genus Rickettsia which target the
citrate synthase-encoding gene (gltA) [4], primers Rr17.61p/Rr17.492n for the 17 kDa genus-common
antigen gene [5], primers 10/11 for the 56 kDa outer membrane protein gene of Orientia tsutsugamushi
[6] and primers p3761/p4183 for the 44 kDa outer membrane protein gene of Anaplasma sp. (p44
multigene family) [7]. Although the O. tsutsugamushi and genus Anaplasma genes were not detected, all
samples were positive for the gltA and 17 kDa genus-common antigen genes. The DNA fragments
separated by agarose gel electrophoresis were extracted using the QIAEX Gel Extraction Kit (QIAGEN).
DNA sequencing was performed using an ABI PRISM® BigDye™ Terminator v3.1 KIT (Life
Technologies, Carlsbad, Calif., USA) on an ABI Prism 3130 Genetic Analyzer (Life Technologies). The
nucleotide sequences were compared with the corresponding sequences deposited in the DNA database
(GenBank/EMBL/DDB]J) by using the BLAST tool (http://blast.ddbj.nig.ac.jp/top-j.html), and aligned
using ClustalW on Biomanager by ANGIS (http://www.angis.org.au) and Mega 4 (version 1.83). A
phylogenetic tree was constructed by the neighbor-joining method. The phylogram analysis of spotted
fever group (SFQG) rickettsiae derived from gltA and 17 kDa genus-common antigen genes revealed
100% nucleotide sequence homology with R. tamurae AT-1 (fig. 3a, b). Histological examination was
not performed.

Oral minocycline hydrochloride 200 mg/day was administered, whereupon the leukocytosis and the
increased serum C-reactive protein level went back to normal limits within 1 week. The medication was
continued for 2 weeks until the skin eruption disappeared. The PCR assay for the gltA gene and the 17
kDa genus-common antigen gene became negative 1 week after administration of minocycline
hydrochloride. Neither fever nor lymphadenopathy was observed throughout the clinical course.

Serum IgM and IgG antibody titers against the following rickettsiae were measured in series by
indirect immunofluorescence technique [8]: R. tamurae (AT-1 strain), Rickettsia japonica (YH strain),
Rickettsia typhi (Wilmington strain), as well as titers against O. tsutsugamushi (Karp, Gilliam, Kuroki,
Kawasaki, and Kato strains). The patient showed positive antibody titers against R. tamurae and R.
japonica (table 1). The increased R. japonica titers might be serological cross-reactions between R.
tamurae and R. japonica.

Discussion

The clinical features of rickettsiosis can vary in intensity, ranging from the mild
symptomatic type, e.g. tick-borne lymphadenopathy [9], or Rickettsia parkeri infection
[10] to the severe symptomatic type, e.g. Japanese spotted fever. Although there has been
no report of a patient associated with R. tamurae as a human pathogen, this rickettsia has
been suspected to have some pathogenic potential. Here we report the first case of local
skin inflammation caused by R. tamurae in Japan, which was proved by phylogenetic and
serological analysis. There have been several case reports of tick bite due to A.
testudinarium describing local symptoms, such as papules or pustules, without general
symptoms like Japanese spotted fever [11]. These reports might include cases of R.
tamurae infection, because these patients were not examined for rickettsiae.
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The present case exhibited mild local inflammatory signs: swelling, erythema and heat
with pain. Although these symptoms were cellulitis-like features and we could not exclude
other bacterial infections, increased serum antibody titers against R. tamurae strongly
suggested that the patient actually had a R. tamurae infection.

Japanese spotted fever is well known to clinicians; however, most atypical cases of tick
bite remain uninvestigated. Serological testing and PCR analysis play a critical role in the
diagnosis of rickettsiosis, including R. tamurae infection.
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Table 1. Serum IgM and IgG antibody titers of the rickettsiae and O. tsutsugamushi measured by the
indirect immunofluorescence technique

Species June 22, June 29, July6, July30, August27,
2009 2009 2009 2009 2009
R. tamurae
IgG <20 <20 20 160 10,240
IgM 20 20 40 160 2,560
R. japonica
IgG <20 <20 <20 160 5,120
IgM 20 20 40 160 640
O. tsutsugamushi
IgG <20 <20 <20 <20 <20
IgM <20 <20 <20 <20 <20
R. typhi
IgG <20 <20 <20 <20 <20
IgM <20 <20 <20 <20 <20
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Fig. 2. Erythema and mild swelling of the left sural area. There was a 15 mm-sized tick in the left
popliteal region (a). The engorged tick, which was an Amblyomma testudinarium female, had attached
itself to the patient’s popliteal region (b).

71

KARGER



[-E'_I.E' m'fj in Case Rep Dermatol 2011;3:68-73 Published online: ©2011 S. Karger AG, Basel
DOI: 10.1159/000326941 March 25,2011 ISSN 1662-6567

www.karger.com/cde

SR-14-09 Patient tick Shimane
gg SR-14-09 Patient Skin Shimane
SR-14-09 Patient Blood Shimane
a0 R. tamurae AT-1 (AF394896)
R. akari (U41752)
7 R. australis (U33923)
R. helvetica (DQ105664)
100" R, asiatica (AB297808)
R. rickettsii (U59729)
R. conorii (EU716648)
R. honei (AFD18074)
98 | R. sibirica (DQ124930)
R. heilongjiangensis (AY285776)
68 R. sp. HI550 (AB114806)
40 R. japonica (DQ909073)

54

63

43

R. typhi (AY752490)
100 R. prowazekii (U20244)

a 0.005

31 R. parkeri (U17008)
&7 R. conorii (M28480)
R. rickettsii (AY281069)
98 R. honei TT-118 (AF027124)
R. sp. HI550 (AB114805)
48 70 R. japonica (D16515)
84 63 R. heilongjiangii (EU503184)
R. akari (AF445383)
R. helvetica (EF382726)
SR-14-09 Patient Shimane Tick
SR-14-09 Patient Shimane Blood
100  SR-14-09 Patient Shimane Skin
' R. tamurae AT-1 (AB114825)
R. typhi (DQ166936)
100 R. prowazekii (M28482)

90

b oot

Fig. 3. Phylogenetic tree of SFG rickettsiae derived from the gitA gene (a) and phylogenetic tree of SFG
rickettsiae derived from the 17 kDa genus-common antigen gene (b) by the neighbor-joining method.
The numbers at nodes are the bootstrap values obtained from 100 re-samplings. The scale bars
represent 0.5% (glt-A gene) and 1% (17 kDa genus-common antigen gene) differences in nucleotide
sequences (GenBank accession numbers are shown).
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