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Three strains of a novel Bartonella species (Bartonella tamiae) were isolated from human patients from
Thailand. Sequence analysis of six chromosomal regions (16S rRNA, glt4, groEL, fisZ, rpoB, and the intergenic
spacer region) and phenotypical analysis supported the similarity of the three strains and placed them within
the genus Bartonella separately from previously described species.

Several species of the genus Bartonella cause numerous dis-
orders, and most are thought to be zoonoses (1, 3). These
Bartonella-associated illnesses occur worldwide, including in
Asia, and they encompass a broad clinical spectrum, including
fever, skin lesions, lymphadenopathy, endocarditis, and abnor-
malities of the central nervous system, liver, eye, and bone
tissues (5). There has been a report indicating that humans are
being exposed to Bartonella species in Thailand, though' the
investigators did not isolate the agents (7).

We report the characterization of three Bartonella strains
isolated from blood samples of patients from Khon Kaen Prov-
ince, Thailand, that belong to a novel Bartonella species. These
strains were identified during the screening of blood clot spec-
imens from a prospective study performed to determine the
etiology of febrile illnesses in Thailand. It is the first report of
culture-confirmed Bartonella infection in humans in Thailand.

Blood clots were separated from sera, stored at —70°C, and
shipped to the U.S. CDC (Fort Collins, CO) for testing. Two
approaches were used for the isolation of Bartonella from hu-
man clots: (i) blood clots were cocultivated with Vero E6 cells
at 35°C with 5% carbon dioxide for 7 days and then subcul-
tured onto rabbit blood-enriched agar and (ii) blood clots were
inoculated into a preenrichment liquid, the Bartonella-Aipha-
proteobacteria growth medium (BAPGM) developed by Maggi
et al. (6), and after 7 days of incubation at 35°C with 5% carbon
dioxide were plated onto rabbit blood agar. The agar plates
were incubated at 35°C with an aerobic atmosphere of 5%
carbon dioxide for up to 30 days. The cultured bacteria were
visualized with Gram stain by using standard light microscopy
with an oil immersion objective at a magnification of 1,000X.

* Corresponding author. Mailing address: Centers for Disease Con-
trol and Prevention, Division of Vector Borne Infectious Diseases,
3150 Rampart Road, Fort Collins, CO 80521. Phone: (970) 266-3522.
Fax: (970) 225-4257. E-mail: mkosoy@cdc.gov.

¥ Published ahead of print on 12 December 2007.
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For negative staining, a drop of suspension was placed on a
copper grid coated with Formvar-carbon film and allowed to
adhere for 10 min. The grids with adherent bacteria were
stained by placing them on a drop of 2% potassium-phospho-
tungstic acid and air dried. The grids were examined with a
Phillips 201 electron microscope. For ultrathin sectioning, the
bacterial suspension was fixed in a mixture of 2.5% formalde-
hyde, 0.1% glutaraldehyde, 0.03% trinitrophenol, and 0.03%
CaCl, in 0.05 M cacodylate buffer (pH 7.2). Ultrathin sections
were cut with a Leica-Reichert Ultracut S ultramicrotome,
stained with 2% aqueous uranyl acetate and lead citrate, and
examined with a Phillips 201 electron microscope.

The MicroScan rapid anaerobe identification panel (Dade
Behring, Inc., West Sacramento, CA) was used to test the
activities of preformed bacterial enzymes in accordance with
the manufacturer’s instructions on the preparation, incubation,
and interpretation of the test results. For the study of antibiotic
susceptibility, microbial suspensions were prepared according
to a 0.5 McFarland standard from 5-day-old agar cultures and
diluted 10-fold. Eight antibiotics (penicillin, cefotaxime, gen-
tamicin, erythromycin, clindamycin, doxycycline, ciprofloxacin,
and rifampin) diluted in Columbian agar supplemented with
5% sheep blood were tested. Results were read at the third and
fifth days postinoculation.

Bacterial DNA was heat extracted at 95°C for 10 min from
whole bacterial cells. Oligonucleotide primers were used for
the amplification of single regions of the Bartonella citrate
synthase (git4), the cell division protein (ftsZ), the RNA poly-
merase beta-subunit (rpoB), the heat shock protein (groEL),
and 16S rRNA genes, as well as the 16S-t0-23S rRNA inter-
genic spacer (ITS) region. Positive and negative controls were
included in each PCR to evaluate the presence of appropri-
ately sized amplicons and possible contamination. Each PCR
was conducted with a PTC-200 Peltier automated thermal cy-
cler (MJ Research, Waltham, MA). PCR products were ana-
lyzed for the presence of amplicons of the correct size by
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FIG. 1. Phylogenetic tree showing the positions of strains Th239, Th307, and Th339 among members of the genus Bartonella based on
comparisons of concatenated sequences of the following six genes: the 16S rRNA gene, the citrate synthase gene glt4, the RNA polymerase
beta-subunit gene rpoB, the cell division gene fisZ, the heat shock protein genes groEL, and the 165-t0-23S rRNA ITS region sequences. The 16S
rRNA gene from Afipia felis was included for outgroup comparison. Bootstrap values strongly support the position of these strains in a novel clade
within the genus Bartonella; however, the values do not support separating the three strains into distinct species. Trees were constructed using a
maximum likelihood-based distance algorithm and a GTR+1+G DNA substitution model using PAUP software. Numbers on branches indicate
the bootstrap values derived from 500 replications. The bar indicates the number of nucleotide changes.

electrophoresis of 5 wl of the product in 1.5% agarose gels
containing ethidium bromide. Amplicons of the expected size
were identified by size comparison to the positive control, and
the resuitant PCR products were purified using the QIAquick
PCR purification kit (Qiagen, Germantown, MD) and se-
quenced in both directions using the same primers that were
used for the PCR assay. Sequencing reactions were carried out
with a PTC-200 Peltier thermal cycler, using the Quick Start
dye terminator cycle sequencing kit (Beckman Coulter, Fuller-
ton, CA).

Sequences were analyzed using Lasergene sequence analysis
software (DNAStar, Madison, WI). The SeqMan program
(DNAStar) was used to determine consensus sequences for the
amplified region of the target genes, and the Clustal V pro-
gram within Megalign (DNAStar) was used to align and com-
pare homologous sequences. The sequences were then ana-
lyzed using PAUP 4.0 (Center for Biodiversity, Illinois Natural
History Survey, Champaign, IL), and phylogenies were con-
structed using the maximum parsimony algorithm. To improve
the statistical support of the phylogeny of the Bartonella genus,
partial nucleotide sequences of six chromosomal regions (16S
rRNA, 1,216 bp [final sequence length]; fisZ, 788 bp; the ITS
region, 1,076 bp; gltA, 323 bp; groEL, 825 bp; and rpoB, 1,209
bp) from 17 Bartonella strains were aligned and trimmed indi-
vidually using MEGA version 3.1 and then concatenated in a
multilocus sequence typing approach (Fig. 1). Multiple-se-
quence alignments were analyzed using the PAUP 4.0 software
program, and phylogenies were constructed by using a dis-

tance-based likelihood method with the GTR+1+G DNA sub-
stitution model, as chosen by Modeltest v3.1. Trees were
rooted using Afipia felis as the outgroup; because it was in-
tended to be used solely for rooting the tree and not for
phylogenetic comparison, only the 16S rRNA gene of A. felis
was used. Missing sequences were treated as missing data.

Strain Th239 was isolated from a 38-year-old male patient
who was admitted to the hospital with fatigue, myalgia, a head-
ache, a maculopapular rash that had lasted for 22 days, and a
fever that had lasted for 6 days. Strain Th239 was obtained by
the cocultivation of blood with Vero E6 cells. After 7 days, the
suspension was found to be positive by PCR amplification of a
Bantonella-specific fragment of the git4 gene. Subsequently, the
inoculated Vero E6 cells were subcultured on rabbit blood
agar, and very small colonies appeared on the agar 17 days
postinoculation. The growth rate increased after several se-
quential subculturing passages of the collected bacterial sus-
pension. After each passage, the suspensions of the Vero E6
cells were PCR positive for amplification of the targeted piece
of the git4 gene.

Strain Th307 was obtained from a 41-year-old female admit-
ted to the hospital with an initial diagnosis of a pterygium in
each eye. The strain was isolated after the inoculation of the
patient’s blood clot into preenrichment BAPGM. After a 7-day
incubation, the suspension was found to be positive for Bar-
tonella organisms by PCR using the glt4 gene as a target. The
inoculated medium was then placed on rabbit blood agar and
incubated at 35°C with 5% CO,. Bartonella-like colonies were
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observed after 5 days of cultivation and confirmed to be pos-
itive by PCR.

Strain Th339 was obtained from a 12-year-old male patient
admitted to the hospital with fever, fatigue, myalgia, a headache,
and a petechial rash on his arms and legs that had lasted for 2
days. The strain was isolated after the inoculation of the patient’s
blood clot into preenrichment BAPGM and a 10-day incubation.
Inoculated medium was then placed on rabbit blood agar and
incubated at 35°C with 5% CO,. Bartonella-like colonies were
observed on the agar plate after an additional 12 days.

BLAST scarches indicated that all sequences of the 16S
IRNA, gltd, groEL, fisZ, rpoB, and the ITS region of strains
Th239, Th307, and Th339 are closely related to the homolo-
gous sequences of various Bartonella species and unnamed
Banonella strains. Phylogenetic analyses based on the parsimony
method (heuristic search), neighbor joining, and MegAlign
alignments of all sequences (16S tRNA, gitA, groEL, fisZ, rpoB,
and the ITS region) supported the novelty of the new isolate
and suggested a distant phylogenetic lineage in the genus Bar-
tonella. Phylogenetic analysis of a concatenated, multiple-se-
quence alignment of the 16S tRNA, glt4, fisZ, groEL, rpoB,
and ITS region nucleotide sequences using a distance-based
maximum likelihood algorithm supported the placement of the
new isolates within a distinct phylogenetic lineage of the Bar-
tonella genus (Fig. 1). .

The structures of phylogenetic trees and the percentages of
divergence between the sequences of the 168 ribosomal genes
of strains Th239, Th307, and Th339 and sequences in the
GenBank nucleic acid database demonstrated that these
strains were close to representatives of the genus Bartonella.
The genetic distances between the isolates and representatives
of the genus Brucella, which is the taxonomic group closest to
Bartonella, were evidently greater than the distances between
these isolates and other Bartonella species. The 16S rRNA
gene sequence analysis indicated that these three strains rep-
resent a distant phylogenetic lineage in the genus Bartonella.
The 16S rRNA sequences of strains Th239, Th307, and Th339
exhibited the closest phylogenetic relationship with three se-
quences of three uncultured Bartonella species clones (pAJ203
[AY370185], pAJ208 [AY370186], and pAJ210 [AY370187])
obtained from the honeybee Apis mellifera (4).

Because of the genetic similarity among the strains, only one
strain, Th239, was used for further phenotypical characteriza-
tion. Gram staining of isolate Th239 revealed rod-shaped,
gram-negative bacilli that were small, straight, and slightly
curved. Transmission electron microscopy of negatively stained
bacteria showed small, rounded rods ranging from 0.7 to 1.2
pm in length and 0.5 to 0.6 pm in width. Some bacteria had
bundles of fibrils approximately 15 nm thick and 30 nm in
length with a periodicity ranging from 30 to 120 nm and with
polar distribution (Fig. 2A). Examination of ultrathin sections
revealed typical gram-negative morphology with a wavy cell
wall. The bacteria appeared to be approximately 0.3 wm by 0.8
pm (Fig. 2B). Therefore, the sizes of the organisms, taking into
account measurements from both ultrathin sections and neg-
ative staining, appear to range from 0.3 to 0.6 pm in width and
from 0.7 to 1.2 pm in length.

Most of the biochemical properties of strain Th239 were typical
for bacteria of the Bartonella genus. Specifically, enzymatic hy-
drolysis results were negative for p-nitrophenyi-beta-p-galactopy-

J. CLIN. MICROBIOL.

FIG. 2. Ultrastructure of Bartonella tamiae (strain Th239). (A) Strain
Th239 after gram-negative staining showing bundles of fibrils closer to
its pole (arrows). Bar = 250 nm. (B) Ultrathin section of bacterial
suspension showing typical gram-negative cell walls of Bartonella
tamige organisms. Bar = 250 nm.

ranoside, p-nitrophenyl-alpha-D-galactopyranoside, p-nitrophenyl-
N-acetyl-beta-D-glucosaminide, p-nitrophenyl-alpha-p-glucopy-
ranoside, o-nitrophenyl-beta-D-glucopyranoside, p-nitrophenyl-al-
pha-L-fucopyranoside, p-nitrophenyl-alpha-D-mannopyranoside,
L-proline-beta-naphthylamide, L-pyrrolidonyl-beta-naphthylamide,
trehalose, urea, indole, and nitrate. Positive reactions were observed
in the enzymatic hydrolysis of bisp-nitrophenyl-phosphate, p-nitro-
phenyl-phosphate,1-leucine-beta-naphthylamide, L-lysine-beta-naph-
thylamide (acid and alkaline), DL-methionine-beta-naphthylamide,
glycyiglycine-beta-naphthylamide, glycine-beta-naphthylamide, 1 -argi-
nine-beta-naphthylamide, 1-tryptophane-beta-naphthylamide, and 3-
indoxyl-phosphate. The unique property of strain Th239 in contrast
to other Bartonella strains was its 3-ndoxylphosphate activity.

The following MICs of antibiotics were observed with strain
Th239: penicillin, 4 pg/ml; cefotaxime, >4 wg/ml; gentamicin,
0.5 pg/ml; erythromycin, >4 pg/ml; clindamycin, 32 wg/ml;
doxycycline, 4 wg/ml; ciprofloxacin, 8 wg/ml; and rifampin, 4
pg/ml.

Our findings support the possibility of Bartonella strains be-
ing causes of human disease in Thailand. Two of the three
patients were febrile, and all three had clinical and laboratory
findings similar to those found for patients infected with other
forms of bartonellosis (5). Mild anemia observed in all patients
is presumed to have resulted from the infection of red blood
cells, and headache, myalgia, and abnormalities in liver func-
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tion, consistent features in these three patients, are commonly
identified in other Bartonella infections.

All three patients reported trapping or Kkilling rats in their
houses, and two of them reported recent rat exposures within
the 2 weeks prior to the onset of illness. Further investigation
is needed to determine the animal reservoir and any possible
vectors for B. tamiae. Previous investigations of rodents of
northern Thailand demonstrated that 9% of the tested animals
were Bartonella culture positive (2), and phylogenetic analysis
indicated a high diversity of the Bartonella strains obtained
from Thai rodents. Also, Bartonella species have been identi-
fied in cats and fleas from Thailand (8, 9). However, to date, no
homologous mammalian or flea Bartonella sequences phyloge-
netically similar to B. tamiae have been identified. '

Based on a combination of genetic and phenotypic charac-
teristics, we consider these described strains to be representa-
tives of a novel Bartonella species. Bartonella tamiae (tam.i'ae.
N.L. fem. gen. n. tamiae, of Tami) is the name proposed to
honor the late Tamara (Tami) Fisk, who organized the febrile
illness study in Thailand from which this bacterial species orig-

inated. The prototype strain (Th239) isolated from the blood "

of a Thai patient has been deposited in the American Type
Culture Collection (ATCC BAA-1343), the National Collec-
tion of Type Cultures (United Kingdom, NCTC 13398), and
the Japan Collection of Microorganisms (JCM 14580).
Nucleotide sequence accession numbers. Sixteen unique nu-
cleotide sequences were identified among the obtained three
isolates. The three gltA sequences were assigned the GenBank
accession numbers DQ395177 (strain TH239), EF605279
(strain TH307), and EF605280 (strain TH339). The fisZ se-
quences were assigned the accession numbers DQ395178
(TH239), EF605281 (TH307), and EF605282 (TH339). The
16S-t0-23S ribosomal ITS region sequences were assigned the
accession numbers DQ395180 (TH239), EF605283 (TH307),
and EF605284 (TH339). The groEL sequence was assigned the
GenBank accession number DQ395179 (TH239). The rpoB
sequences were assigned the accession numbers EF091855

NOTES 775

(TH239), EF605285 (TH307), and EF672730 (TH339). The
novel 16S ribosomal gene sequences were assigned the acces-
sion numbers DQ395176 (TH239), EF672728 (TH307), and
EF672729 (TH339).
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RE, ANREEEZEFT 5 EEZ 50TV 5 BartonellaBHE 3, B. bacilliformis, B. quintana, B,
henselae, B. clarridgeiae, B. vinsonii subsp. berkhoffii, B. elizabethae, B. grahamii, B. vinsonii subsp.
arupensisT, VTNd, A, X, ¥, BHELLOBRBIOFRMERAICFELTBY, BEHEOE
BOEBRMBRAEES LTW5, B, WOo» &I, &H% A 5N 5BartonellaEBHET, B.
henselaeW TR ZFERTH 5. WhOZITEABPREFERTRET 5. MEADOEHIIETF2/ 3
PREELTWwE, BEOEXLERE, TEROEE, KE, ) v Ho—fEOER, B&#T,
Tz, Bk, %) —ERE, BEBMRE, CREXELREIT. REEOMIIE, 1T A LEK

EIRE RV,

¥ —"7— VK [ Bartonella, NBRIBERYE, WO o, &K, RMBEH, 75—

WHODERIZ & 5 &, BB SEemerging infectious
diseases & (X [0 TlXHIG N TWiz o 72, Z D204
RICH L B S NAREET, BB, Hswid
EBRIcARBELOMBEL ARG EI L ShTw
3. COFHRIZINVEIZHMODTRESRZIDTH S
T2, 1970FLREICRE LD OFHEBEAEL LT
‘hbhTns,

F1L, TI0FEMTRR SN ELFRBELEET
HEHN, COPTROERD LS VIIEHEEWICL 55K
Wi, 744, T—VXTHE, B0 o»EHKE(Car-
scratch disease; CSD) 73 5. AFBI[ V= L HFrAEE
BEFE|ELTLEEIRTVEDT, S/ 4KeT—
VETHEEBICH) LT AXETHLH, KED
DHEHTEFNEFRFEMIIER SN TVED0T, Zhbo
ERIIZLHIIEBAZLET S, HU D ERmIHH
LREANDEIBIZ/ IVHEE5T 5 NBEBEBREETH S
20, FoBEMEOFEREFED) A F2oANSL T
ENIB BN, BV EIAETIE, [RIOBH & HF
BERILIE | W) F [ PvrniEni, /-, #Bo
2D ZRORER & [FE O BartonellddBE O IZiE, ¥
ZWEoTHEMSNBEELH Y, £ohiZide b,
R RERETRTIONSH L ENFBEL Ty
5., #2C, RETI, BartonellaBHIZ X 2 X EL
BRISFETHHHO o &HT P0IC, BB HRE

Bartonellaf&BLFE 12 D WTEE L 72\,

BartonellaBED 3 EZTDHR

BartonellaJ& DL, Proteobacteraf, Alphaproteobacteria
%, RhizobialesB, Bartonella®}, Bartonellal& (=53 &
LT\ 5, Bartonnellald—#—BOME T, HE, 20
fE3EEFMSN TV 5, BartonellaBH X, 77 LE

M, ZBM/IMER (0.5~06X1.0xm) T, BEHNS T

-, ¥ —FREHET, RKEU»ODEEELD
v, FL0ER, REFETEFTICRMLERES (N3
YVELEEL, 5%C0;, 35~3TCOEETFCao=
— B TI0BLL LA ¥ 5. B. bacilliformisi25~30T,
B. peromyscii320~28 CTHE T 5. i L TiI3EM
137K & 2 \v>. B. schoenbuchensis, B. bacilliformis® &
U'B. clarridgeiaeli —BIEOBELXHRAET 5. »wTho
FHELIIAETBRREREL, TOBERFEREIE
V. BEAATIEIROLFAPHEMBRICEFEL TS
D, TEORACIEHENESF LTS,
ANCFEES*F T2 HE T 101 QEELEL) 254
LTV 5, B. bacilliformis& B. quintanatd AH*R/E
¥ T %. B. henselae, B. clarridgeiae, B. koehleraeld
5, B. vinsonii subsp. berkhoffiitx X, B. elizabethae, B.
grahamii, B. vinsonii subsp. arupensis\3F £ ZHE T,
B. alsaticat3 ¥ R, B. washoensisid T 1) A % BRIREHE

'HARFEMRBEHFRREFHBEELSRETELNEZ
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1977 LI 4 THE M x7ar, kK TAYHTER

v hovany sy —gk HE &BH, HRAE® RIGFRENE, tREETRELE
1980 & PTHIBAME TANRA r b BE, 7Y 7HOBHR

1981 IAX JANR vk TAYA, T7)HATHET

1982 T4 AW e HEBWE (=) TXYATER, LFRTRE

” BEYa v JEGE e y Ry HE T FoRENER

” B8 Bt KIS B ol + TAYATRR, BMEREBEERE
1983 A~ TNy F —REfE e kb B, §rrooRE

1985  HiBHRIRANAE Turr BE F A4 ¥F) A THAT, BEHLAALIER?

1987 ABHK#EI-—VFTEE

1988 ZERBURS 7AWV kb

VhoF7 FVOJh(w5z)

7 A hTCRE
1BUT ORI ICRE

P ERFF# v AN v, HEEY? FABPOLERTRE (BF)
1989 CEIfF& T ANA kv g TRk
1990 ~NF XTI 7Nz vALR by A NAXLTTHE, FEOTLFIIANR
1992 RYHFAMIALF (0139) Hw &, HHAM 017 L J L FERERDEEK
” BO o &R T M(%a/3) HREETRE
1993 Ny ¥ oA NVARIERE T AN SHEX3I BIL7 A ) hKETORELE
1994  ~Y KT 4V RREHSE YLLA FFAavE) F—A M) TTRE, BLe MIBFARE

” NEEHIERIE T — ) F T HE
v 75 UV ISk

. AR |
1996 A—AFFUT-YoFI4 VA TANR

a7 %Y
1997 B4 7L ¥ (H5N1) AR =7
v =37 4 ARRYSE RS FAayEY
2003  SARS YAMA  FHR

VryF7 BEBER(TS=)

TAY A, F—a v NTHRLE
TIIVNTRE, FEOTLFIANVA
FRBREUDOESR

ik, WE7 V7 CHfT
<VL—-IT7TRE, K b MIBEHRYE
hE~ R TR, IFRISRY

R2. ANREMEET dBartonellaBEDHRERETHENXT 22—

B O BRARE Ny y— N 5 RIE %
B. baciliformis A A F /5 TH (Lutzomias sp.) A AR, AoYvE AEEnERE
B. quintana A ¥ b ¥ 5 3 (Pediculus humanis) ¥E3EER, MEELERE, GREL
B. henselae W # 3 / 3 (Ctenocephalides felis) U -2 5395, HWBEENERE, FFEMEFX
FRRSRBER, S&IBE, BEXRRE
B. clarridgeiae 1 %3/ % (Ctenocephalides felis) U > &
B. koehlerae ¢ A3/ 3 (Crenocephalides felis) ([-IfES
B. vinsonii subsp. berkhoffii 23 —F - K YA 0afywy= LR
(Rhipicephalus sanguinaus) % &
B. elizabethae B NES LIRS, RAEEEL
B. grahamii BRE FX2 30— HAERAEL
(Ctenophthalmus nobilis)
B. vinsonii subsp. arupensis %A 1 ¥ = (Ixodes scapularis) FEh, LAEE, WILE
B. alsatica R HR LS
B. washoensis ' JYR T LR %

LT3,

% { D BartonellaB B DOHWR DEIFEICIE, X7 & —
FEELTVHEELLRTYS. BES TAICHT
BHIRE DT 5 DI o TV b BartonellJ@ B & X7 ¥
—, WEOMFRIEIRIRTEBH THAS.

RN ERHBES T B BartonellaZRAEDIREE
1. BWUO-PER

CSDIZEMAH 4 TR b — A9 & 15 Bartonellaik
LAE T, ZDOEERRBEAXILB. henselaeTH 5. B.

268

—134—

clarridgeiaed T MICERE, FERNLCSDEREI T
ZENHDH. ERHRCSDTIHE, HrbEHE, 3~
WEIERBH T 2bbEORASN GBE, FHEOH
BE) icmE ShICBRESER SR, EE»HKE
2 (F1-a), F72, —WTILBRPBEECEET S5
£bHBH. INOOMBRE,S1, 2BMEIC) V8
HOBESENLL. VgL —ixIc—EET, B
BE, BT (R1-b) » 5V IdEE) 8IS CHR
5. bAPENI0LDCSDEED I b, J Y N EHORE
REZELEEIII6%HT, 0 B33%IIFHE, 27%
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1. HU-orEROKEEHRR
a HroSE%kAMB IR EE (ERBEL)
(BFRFEYRBFHFE, ALILE—)

PIREL, 18%HREHD ) ¥ /3E T - 72 (Murakami
et al, 2002). BE, U V/HOBRIEFEZE,
APy AMFERT 5. ZL{OENTEEREDOH
&, vabb, BH, EBE KL BFTER BEES
EARTH, —BRICEETERICESETS.

CSDOIEERIH 2 FERIIS~10%DEETRET 5.
ERE LT, 28 —ERE (BEEEOY ¥ osEix,
REGERNEESE), Wk, BEMREORE, LAFEE,
RFEER, 5V IZM/MRBAEOETSE %R,
B IICSDDOR S EE L GHED—DT, ) Y/ Ei%
TRIELTH»H2~6BRZRIZRET 5 (Carithers &
Margileth, 1991), (& A X OBITHERE L LICEEIC
BHET5.
2. RMHMmMERE

HIEE T4 0 & P& (Bacillary angiomatosis ; BA) I3 B.
quintana, 1 X UFB. henselaell & » T# Z 5. B.
henselaePEH L % 5BADE i3, REFESREDA
WCEAETSH. BAZLERMEBESRE (epitheloid
angiomatosis) & bV b, MEOFLH L -BE & 5%
Y BEEOMEEBEEERT, BRIICH R AE
D& BEBPEED/NEH L VIIBEREEERET
b5, EEEEICEENSER LSS, MEMFREE
BEJR (bacillary peliosis hepatis), BREEPESRHEH (splenic
" peliosis) & Lifh 5.
3. HhigE

B. quintanaFRTH 5. BFEHIIE M T kS
1Z#91005 AD E1H 8 L 7258 £ (quintan fever : B.
quintanaD ZRIOHF & b % o 72), WolhyniaZk & LT
bHONTWD, HKEIZIS—258 T, BEOR#AD
LEEDE T THALZBRESAOND. BE, R
DEBIZETH, LIELERLVWERE ROFE A —

b HEEY > SEDBIRAIZER L (68, BF)
(BRINKRERE, HFHEED)

EHERRTAS. EOBAIRKICEET, HICEEIC
Bha, BEOFICRIESSEZ, FERM, BRAL
KHERE, BRHE, DABSVPELLILPHS. 18
BEETIREMARITIEDND D, B2,
4. LAER

B. quintana, B. henselae, B. elizabethae, B. koehlerae,
B. alsatica, B. washoensis®$ & U'B. vinsonii shbsp.
berkhoffii B H-LABRICES T 52 &ML N T
Wi,

B. quintanald, HIVIZBREL7-FEL7 v VDA
RTNVA-NhBEEZTLAREEREIT.

B. henselaeD AR R, U o> H» EROIEERM
GIERE LTROON, FICHE DBEMPED 2.0
BREBBIIZADNG,

REDHRTIE, ANDLABERD3I%% Bartonellalg
HORREIZLIDTEEI GV EFHFEIR TS
(Maurin et al,, 1997). INODBEEH,S, FEYPET
BEEEZL TRV PPDST, BEOLKKRET
BORENFBREOLABRXEZLZH T 25,
BartonellaD Bk St ) LBV H LD EBbNR S,

B. vinsonii subsp. berkhoffiib NI LARRERI Y
AREEATR SN TV 525, WE I NIEFTIIAREIC
¥ HHMAEEPCRETZDBIEFIREBENZZOH
T, BEOMBED S IEE IZFEE SN Twi v (Roux
et al., 2000) .

5. % DiLDER

Z DD BartonellaBE PR THEBEL LT, B.
bacilliformisiZ & %~V — 4 5Kj% (Verruga peruana), #
oYk, ANFIREEEHL. RV—AFFEET
AVADT v FARATHATLTN S 2 -7 FRHE
BB EERHIEICE L 5 SR EFKEHEOMLER
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ETH5H. BRERs AR, B, H, BRICEHOS
TR =B RAFEERENRNS. 612,
BLABEEICODREFBANLEEXH S, HkEl
WIS DEEERER, NEMBROBAEZ %) nE
RETHA.

FOYvEREER, KILE, BLOBLEEDZHES
EGHERETH 5. 2-6HBOBREANE, B2, E
£, FHIERD. RO OERSBRIET LIS
&, BHAME, BEmE, VU NER, BEARLR LR
¥, 85\, BEER, TU¥FF, FRESELR COE
BREER, BIEL VoG HELERITIENDD.
ZhoDIEIRDITE A KX, B. bacilliformis® R ML ER A
~NORAEWEHEIZEEL2LDTH A,

711} 7 ¥ 353 B. bacilliformisiZ & - TEIZ 50— A4
KiF, FOVBLZEDOEEHT V). b, TR
ZiE N — A RFOBFFERICEETRET L 2RV —D
EE&: 4 Daniel CarionlZ H 2 A THIT N D TH S,

W, BEEETWERE L T 5 B. grahamii®DNADH,
AREEAERI LABEORBEKPOKRHE SN
EnL, REXANIFLTOHRBEREET S5 I L2
%X T 5 (Kerkhoff et al., 1999). L22L &2 45,
ANDBFBEHIIF L P2 SR TV RV,

BartonellaBFHIEE D 5 —
1. AF NI

B. bacilliformisi®, A+ /ST H (Lutzomyia spp.)
IV EHENRSE., RV —-TWFAF NI (L.
verrucarum) D53 #i & Bartonellaf& 3 fE O T TH & DA
ERHEALRTVE, TOAFNTEIIZT FLO
BartonelladB G AE DTRATHIB T A SN v s, fiosk
BEORFNLIPERET S, TATF VOB TB.
bacilliformis® & 473 < ¥ = (Dermacenter andersoni) 2
INEEINIZ DD, AFNZDHNOE EE D
AROBREICESELTVATRELHEBEIN TV
(Maurin et al., 1997).
2. 33

v + 5 3 (Pediculus humanis) {3 B. quintana’ {5#& 3
5T EDMONTV S, 77 ¥ A (Roux & Raoult, 1999),
7 & 7 (Rydkina et al., 1999), H7 (Sasaki et al., 2002)
REDK—LLVADANIIFHFELZY 7 IPOFEOE
EFFREENRTVE. 77 Y ATIBOADF—4LL
ADNERRIZ, VT IFENMEORPEZREL L
Z A, 50N (5.3%) DML S B. quintanaS 3B S N T
V2% (Brouqui et al., 2005). EBROKLT YL T3
(Pediculus humans capitis) A B X {ZHT5 Z L PR E
NTWwEY, BREBTCEOEREIFIEZ o TV E R
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37T % (Maurin et al., 1997).
3. /% '

CSDAEE L, &3/ X (Ctenocephalides felis) %% <
FELILFHEABTLTVAEATEZRELTSED
(Koehler et al., 1994), ¥ 7:, B. henselaefRBIMIZE &
LTwiatra/ idobFEraEahZ L
(Gurfield et al., 1997) R#A» HLEM L 72/ I D33.3%
(12/36) %> B. henselaeDDNADBRE SR TWwB T &
(AHS, 2001) 5, A3/ IHB. henselaeD X7 ¥ —
THAMEENRBE IR, 612, KEOH
(Jameson et al.,1995) DFES 5, TUERHRE TIEHEZ

IR TRABOREBEERIBE OIS L, EE LM

BTE»Po2E»0, FERB/ IZATEHESHYO
FAEBRL TV ATIEEEARENR TS, Chomel 5
(Chomel etal., 1996) (%, B. henselaeH M E DI D> 5 FF
L7/ 2 %SCOSPRMIZFLE S/ 2 A, SPFH
BREEABBCETHMNOEL 2 >/22 825, B.
henselaeDHEOEIFE A3/ IVEELTwBE I E
YERMICHEHSICLE, 72,/ IOBEANTE.
henselae W EYIBAEFE T 5 = & (Higgins et al., 1996) %
BpHOmMBRERMLUA/ I OEAMOBEEETS
ZET, BEFRILTAEILEOBEERTVS
(O'Reilly et al., 1999). BERDHETL / IVARFOEE
BR7EF—-THHIEPMERENIIRENTVS
(Maruyama et al., 2003). FTX 7V — 3 7 ORI
e/ I #OFEPHIELDAATY, /7 I 0FEFEDICHEE
SNBOBRRIMAEFE L ZEBICET R MEERSASL T
LitEh, HEDLCIEEIOANEBRETE LD
EBbhb.

WENDEZ S, /) Ih5 ANDB. henselaeZd: 13
LRI ENRTWRWY, JIrLRELA-LEDNS
FIA%, AZA (Maruyama et al., 2004, HFH) 4+ —ZX } 5
1) 7 (Flexman et al.,1995) THE SN TW5. BEDE
% (Maruyama et al., 2004) Ti, SVWHIZFEL T
SHO/ IFAOELRML2HICCSDEREL, F
3./ 255 b B. henselaeDDNAMKRH S 5B L H(CE
BORE) VP OKEFFEEIN TS, 20/
SEEVWEEEAET A LS, BREROMBE LR
MU7z/ INANKEAEETA2THREVEETE R
Ve,

B. grahamii® BARBE R IIBHEET, A~OREEN
BARETH o 7248, BE, \ORMERERR»ILZD
DNADKRH &7z Z L 26, ABILBEREERE &
LTCoOEHTETAIEFALLEL o TE
(Kerkhoff et al., 1999). HARTIRAXI/ ID—H
Ctenophthalmus nobilis?iSAKE DN ¥ —Th B I EHF
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WEENTv% (Bown et al, 2004), 418, 2D/ 374
B. grahamiid) A~DRHEICES L TV A B IZonW T
HTHLENHS.
4. ¥H =

KE DIxodes scapularis& 5 ¥Dey Vv F=
(Ixodes ricinus) \X, Bartonella®/ZHIZB5 L Twh 2
EDHE STV 5 (Schouls et al., 1999). K ETii,
BEEOCY _OHFERELE L T/ KTIiEB. vinsonii
subsp. berkhoffii il FBHER I~ ¥ ZDFEED K
WCHEAXTEF I &, &51Z, B. vinsonii subsp.
berkhoffiibL & M5 ¥ 3. & Ehrlichia canisd % \* i3 Babesia
canisDPLERGHRICHEERA LN Z Edh s, 7)
A 134 % <%= (Rhipicephalus sanguinaus) 7B.
vinsonii subsp. berkhoffii® A OAEIBIZES L TWA T
REtEASHEHE & T v> A (Pappalardo et al., 1997). & 542,
KEIO A T S Lz Ixodes pacificus?h & B. bovis,
B. henselae, B. quintana, B. washoensis,  B. vinsonii supsp.
berkhoffiiD BIZF- M a2 &, 72, 41597
DABORIML 727 ¥ =271 D ) 4L D Ixodes
ricinus (1.48%) #* %, B. henselae®DDNAD R S 72
& 56 (Sanogo et al., 2003), ¥ ¥ =% Z 11 5 @ Bartonella
DEYRCANDIRIFBICERELZFE LR LTWELD
LEZOLND.
5. TDOMORMESR

TAYAERE, A7+ NVTHTELZRIMT S
1040t 0>~ / % 2 )N L (Haematobia spp.), 600CDH <
/NI (Stomoxys spp.), 11IE®D 7 7 (Chrysops spp.),
11t D 7 2 7 7 (Tabanus spp.) B L TF D
BartonellaDDNAZRAR7: L 25, 1EOH L Hh L
B. henselaeDDNAD it & LT Vv2 5 (Chung et al., 2004),

B. henselaeD X B LRI ¥ =322/ I THBH,
Ixodes ricinusPY NI D L ) RIEWEEBY*ET S
ROEOEHRZEYE, ALEOROEWITHTT 5 RYG
BdHBIENRT - LTERTILENDH B,

RMERHES Y B BartonellaBeREDBEE
1. B - D ERDEF

Jackson® (Jackson etal., 1993) iIZ & % &, 19924E D4
KOCSDEEIZEMA22,000AT, £0 I H#72,000A
HABRLTBY, CSDOEMBEEFIZ0.77~
0.88/100,000 A & RFEL 5NT W3, KEDIAFH v
M T, 1992~19934F 24T T246 ADCSDERE H¢
HEsh, EMBERII3.7/100,000A &% o TWV5
(Hamilton et al., 1995) .

DHETIX, 19534 I2EOL5 (KO - %, 1953) (2
Lo TERESMO THE SN TUR, EFRIHRAsK

TwaD, £EZCSDEBERICET 2HMatizEyn,
MEW BT OEMICIT 727 7 — FAEICBW
T, EMPERL I ARLBEBRELED ) HCSDIdsF
AEMTIML, ARREMCI26LICT v 7 ShTw
5 (FHES,2001). ZOF—7Hh5, bAEETHHEY
BOCSDEENRELTWELDEEILNS.

ZEDCSDEE DB. henselae kBRI EZD
EFRICHNT, FEIZBVWELZRLTYWS. bXFET
bCSD & B & M7= BED39~50%%°B. henselachifk
B T & o 72 (Kikuchi et al., 2002; B/ 5, 1999;
Yoshida et al., 1996). F7:, BEZBNHI b, MO
F-XBEROLZVII V- TOHABERIZ2.3%
(4/173), HOREE - FBEODH B 7V — 7Tk
12.5% (10/80), CSDEZEDFEIEREETi321.4% (3/14)
THHIEDNREINTWVES (ER S, 1999; Yoshida et
al.,1996). ThHDFEEE, WHIREOEE L RYE
THbHILERLTWAS.

CSDEEIX, BHICERTIEMM D S 2 L HHE
STV 5 (Carithiers & Margileth, 1991; Jackson et al.,
1993). —7, HEHLOBRE T, HHPEDCSDEE
D% LA ZHET, 108 L40KDOLHICEET B1H
HAA LR TWA (FH). bhbhoMiEHN % HA%
Tb, CSDEEDB. henselaeHi gt =IL, Bt
REUTEMIIEL, TLBRELRBEROFELETHIL
HICEVEE AR 5T v A (Kikuchi et al., 2002) .

CSDIZ/NENLEANT TLERBICRET S,
WAL ) FROFENE , 15T OESIH45~
50% % &5 Tv> 5 (Carithers & Margileth, 1991; Hamilton
et al., 1995; Jackson et al., 1993; Murakami et al., 2002) .

CSDIT— D% %, 7H? 5128 (Carithers &
Margileth, 1991; FH), &2 WVWiEHK2LLXII»ITTH
%&£ L Cv>5 (Hamilton et al., 1995; Margileth, 1968). &
DEHRELLT, ENRI/ I DEIEYIB. henselael>
BRETHMHPEML, €0k, BVEICL S L
BRI WD I DL L5720, BVEIFE» L0
THBENEZADTREVIEEZLONTVAS.

2. D BartonellaB 1R

W DB. henselaciBREFIIE, HIK, 2V IEH
ENROBEIZL > THLTH B (K3). _

KEOHOREFI214.7%(87/592) ~81% (166/205)
T, FIZCSDEZEOHEVELHFEM, By iikfiz R
LB TREMEDEHEFENI L TRINTVES
(Childs et al., 1'994; Chomel et al., 1995; Zangwill et al.,
1993).

FOMDETIX, F—A ) 7 (Allerberger et al.,
1995) ©33.3% (32/96), 7 5 ¥ A (Chomel et al., 1995)
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3. EEOMIZ &+ 3 Bartonella henselae AR REH KR

ESEY

KRE (X =52 FH)
*E (k)
KB (Y7 V=TH)

11.8~44.4% (F3914.7%) A%, FViE
4~546% (F3219%) fFH
61.6~100% (FH81%) B3 (61.8%, 86.4%)

B (857%), BEH (100%)

KE (N7 AH) 81% FELTTH

KE (axFH v b 81%, 38% BEEESE, RS

KE (/=278 54FH) . 404% I

ARSI . 39.5% TR

75 A (%)) 36% AV

E A 50% AW (FEHS2%, 8VH#35%)
” 56% IRV ]

AL R -HBFAY 8.3% SV (R, W)
VP A L 24% Vg

B7 7)) h#AE 21% TARY ]

(5N 9.1% Bl (REIE, BER)
2N 0~24.0% (F88%) AV (vl ~iiEE)
F—APMYT 33.3% AV ()

1A FRYT 54%

BVl - TR

Fz4 BEOMIZH T 3 Bartonella BESBERR

REHIR S REE

XEME, DHEEL Y

*¥E (7730 RT) 41%

BV (41%), AR (41%)

KE (B 7+ L=TH) 4.4~70.4% BV (4.4~47.7%)
I (53%), ¥R (70.4%)
KE (N7 4M) 72.4% FELTTH
77 YA (%) 11% i
KA 13% il
*5 05 22% WA (B BIM65%, F\V#16%)
A 0~20% (F397.2%)  fE\ i (FLiEE ~ b iRIR) '
B. henselae (type I, type 1), B. clarridgeiae
&4 12.8~50% (*F35927.6%) fA\ 56, TFRE
B. henselae (type 1, type IT), B. clarridgeiae
A FRTT 64% i, FRM
B. henselae, B. clarridgeiae
T4YEY 61% VI
B. henselae (type 1), B. clarridgeiae
Fre—2 22.6% F\V I (18.2%), B R (26.5%)

T36%(23/64), A4 A -8 FA Y T8.3%(61/728)
(Glaus et al., 1997), % J » ¥ T56% (Bergmans et al.,
1997), YU NTLT24%, BT 7 ") A #FE (Kelly et
al., 1996)T21%, 4 A L)V (Baneth et al., 1996) T
39.5%, 4 ~ K37 (Marston et al., 1999) T54% D3
BENFNIMEBEETH /- EFFEINR TS,
bPETE, #EINEBIUBERCEIATED
9.1%%B. henselaebiR MG Td o 72 Z & (Maruyama et
al,, 1998), F7:, £EDHTII88%IHEKBIETH -
72T &, 1-3BDEVE, ENETORPL /) I0FLE
Dé - W THEBEERLBEELE L2722 LD HS
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P12 % - Tv> % (Maruyama et al., 2003) .
HRZEOHOBRERITIIFUIRTEBYTH 5.
KE DKoehler 5 (1994) i¥, BABREDHRAET H7HD
Bom@EroRXELRETH L LB, Y770V
AIFADNy FBLUTNEHD41% (25/61) HE M
FETHD I LEHRE L. Chomeld (1995) i, #AE
L7zdbh ) 7 # V=T O D39.5% 7 HIME T, FiZ
27 AL TOBEWHE /) I OBRGEZITTWAHIC
BUWTHILENEANEWI EERLTWAE. 72,
/N7 4 (Demers et al., 1995) Ti372.4% (21/29), FA v
(Sander et al., 1997) Ti313% (13/100), #7 » %
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(Bergmans et al., 1997) Ti322%, 7 > < — 7 (Chomel
et al., 2002) Ti£22.6% (21/93), 4 ~ K% 3 7 (Marston

et al., 1999) Ti364% (9/14), % 4 (Maruyama et al., 7

2001) TH£27.6% (76/ 275), 7 4 ") €~ (Chomel et al.,
1999) Tid61% (19/31) DI A © Bartonella& B H35- 8 &
nTws,

DbAETIE, 1995%F IZMaruyama® (Maruyama et al.,
1996) 5@ THiH> 5 B. henselaeD 3 EEIZ T L T 5.,
Z0t%, SEDENEITOVTHEMICARL L
Z 5, Z07.2% (50/690) H*BartonellaB B # fRE L T\
o2l MU TOHTRAENTE N &, #EHIC
AHIAREEILEE, EHE D% 5 iEE (BRER)
D20%T, AMOBAPLHHHROBTHNZ LZHLH
{2 L Tv» % (Maruyama et al., 2000) (35).

%5 BADIHNDBartonella BESEIKR

HEAFE (W, ) BRE% BHR (%)
jbieE (FLER) 50 0
BEBE (et 50 0
B (L&) 49 12.0)
)R (R 266 14 (5.3)
FUARHE (R 50 8 (16.0)
KER (ZBE) 50 8 (16.0)
EEE (ZHE™) 50 1(2.0)
BHRE (BIIED 25 2(8.0)
BERBE (BRI 50 6(12.0)
e (BRED 50 10 (20.0)
&t 690 50(7.2)

(Maruyama, S. & 2000 J Vet Med Sci, 62: 273-279 & Y T %)

3. XD BartonellaB# kiR

7 AN A OFE KIBIT B B. vinsonii subsp.
berkhoffiiDFUERE TR IZ5% LT & K\ 2% (Henn et al.,
2005, Solano-Gallego et al., 2004), BAFED T T v AFEY
7 FOFRERTIEZI9%(5/26), A—F v DEFKT
65%(33/51) L/ I EDHRE E TV 5 (Pappalardo et
al., 1997). BELHBERL(EAVKHIHFRLX) 2 ED
BWIZLY, ROKBEICHTLEBERIRE(R
ToTwah., KEWE TIX, 23— F (Canis latrans)
#3B. vinsonii subsp. berkhoffiiD F B REEZ R L
T\» % (Chang et al., 1999).

FF AIZBT 5B, henselaeDPARERIIED TE

WS, EE, TA)IEEBORELTI01%, R

T27.2% & BV BEHEIEE S LTV % (Solano-Gallego
et al., 2004) .

®

25
BartonelldBHIZ & BIERGSERL, ATERRZERER
TIEREIIBRAEB) THDH, FFICCSD%EERK
W56, RIB) »\WHE, {biattk, el
WRBHEE, &%, TVt IE, BRRK, TREEZE,
IV TVARLA-VR, EAMTTARE, FTF
VIR, YaA F—YREO) YEHPERT A0
IR L DBEREENPLETDHS.

B. henselael 3 DZWIIZIE, FEEIHAEE (IFA)
PRHOWLNE, ZOIFATIY, M#EOHEMI64tEL,
E, T, R7METHEL LOFGMEO LH %R
Tk, BLA2ZBOFESZIIESTOTHESH
5. 8E, ¥y BLARIZB. henselaeD &R - 7235
A, IgGHfEfiiz1:256 Ll L% R$. #DBD Bartonella
BEICL2BREOMBEZEHICOIFAEYPCHTRETS
3%, HBZETEARIARICHDH 5O TEDOHEIZIIIE
EVLETDHS.

B B

FEEIB CSDITxY L TEEDHBEMYEIZ L 5 iGHEN
RALNTVEH, ZLOEFTEOHRIIZDLN
Twiv, BE, FIZEERL Le< &b T2~38H
THRIZERT 5.

—%, &5M%OCSDE ELBARBPIZIE, =) A1
<Ay, V77 rEYY, A4y, FxY
T4 20y, vTu7udH Y ERERTH S,

BTRFEYHA 2y, VyavLyy, TEF
U v OEFERORE T, HIHRERMIEY #HFT
570, RAIIBRETE RV,

KD BartonellaB G FETIE, FEIHF A7) RFH
SHA L) VIZERRERORNEDN L XV H 5T
BB 5 &M TES. B. vinsonii subsp. berkhoffii
ARV ELRBESRE LI ZRICBWTIE, 71
FOuF /)0 rEBHLVIETEFI L) Y OBARED
5T, HLBREOHEEDRVH 5. LARKDORKE
ERFT TR EINTVS L) AT, HEWEIC
IBEBEIFER LTV BV,

¥ B
CSDORIEIIIHEPESAEFLTE 00, M
BLEVEPORETAZILTEBIKRETAZ LT
v, HHEOBLRLWEEZES, BOMEEHHYIC
05, T L OBMEOTFROMESE, MIZL
ANBEOHESE, 523 IOFEREO—BFIIR
WEMRTHIET S, FROVIRERTHEEATY
A4, /I %ERER L2 B. henselacH ML fE 7R tE
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THHI L 2HRBSINIHEFATTHILOEET S,
FIEAEIKREIZH 5 AT, CSDUSNDORESEE DT
HHERBLT, BWPREDEMIIBTLIRETHA.

DY E DCSDLAS D Bartonellal& B fE1- DWW Tk, 1F
EAERHDKEBLE > THBES TRV, BT,
DYEERICHFELZVE ) ZRMEBRRP < 5= O A
Bartonelld BB DB S L Tw5DT, R0l
MmEBROFPMLFREZRAIET 5 2 EPREDFHLE
ETHhrLBDbhb,

RAEBE HAHEGIBVTIRIE(ALNS
BartonellaJ &4 5E TH HCSDD b A E TOSZMEIL, fib
DNBRILBIREAE TR TOUBERIZZ Wb b b
T, BIHORBN 220, FOEREOERIZER
ELTTHDORETH S, 7z, “WlonEWK Lk
W bDOD, FIEIZHFES L T RWEHPRHIE
BELAERZEDBESRTEY, EHIZFDORKED
KA THAEZLENHELIEL - TEL. Lo T,
CSD/{d Bartonellaf& FFEDIRFED —D &L L TR ETIF 3
LEBIL, FOEBIIOVTORITT AT L
5L 8 bhs. BE, 2035 D Bartonella®
@%ﬁﬁ%éhfwéﬁ,wiﬁkﬁﬁ%KﬁTéﬁ
BEHITHE L 0Ob %\, &%, HiEDBartonelldBH
PRREINBLEDIIL, FROEPAIIH L CTREME
BELTWAWEEHN D S, Bartonellaf& e HE HYR S IE 1=
DAFREIFEICHAANL N, EENLBEREDE
HEELZ N TENE, BartonellaB R fE DFEEN L
DEAREIC R Y, EOTFR - 2 - WGEOMELEIZ DR
A5bnLBbNG,
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