KD B. vinsonii subspecies berkhoffii B4
B. vinsonii subspecies berkhoffii infection of dogs

B. vinsonii subspecies berkhoffii RN LIBE S H 5 &
VIO RBBEBTENTH b, KPP LIELWE B vinsonii
subspecies berkhoffii ICBRE SN TV 5B L\ BHE 2 EEMDS
H2bDPboT, COBERBICL > THERELZERERL
eI BRERVEZ 2V, KB BT A REDRAETH,
FEIRA 18725879 16258 (9%) 2% B. vinsonii subspecies
berkhoffii AR T H o 7225, BRERBIOHE T 10 FILLT
KT ERV, 3612, COHBRBLPICERLZROMME
PIEEROT T I TRICO > THELRITAZ LS
RENTWwD,

&3, B. vinsonii subspecies berkhoffii O £ REREIE I3
—F (Canis latrans) TH LT PRSI, KEKBITA
KEEOBRBRERI S HSREHL PR ) DD b,

KD B. henselae, B. clarridgeiae & & U° B. elizabethae B
B. henselae, B. clarridgeiae and B. elizabethae infection of dogs

HREEICBNT, AEBERABCA D I0FEE T
V2%, SEVE, ANBEEIZ L ARD B henselae BHIZ TN T
HAZELREREZETHE, REOEBIEIS(RAE
T, 250 B LR S, WAL AZEED/V ML T
LOEWEINLE P oz, 2SIV A TEBREOFE L L TIEE
BHET BWZSE, TRV IERICERENRELRT
POV TIR IR OKMA D 555, MTFHRETH
B2 BIR G RIT S P OBERSH - 02 EHFRI N
Jzo L LAAG, BERIRVLT LD, WHERO 3 HOR
DFEWMA S B, henselae PFHETRE SNz L2 5,
K ZOFHMOBEI L 2 2T EMEIREB I N, XO—
SEORFFR DO W T, Bartonella elizabethae (VT - SIAITHEHE)
HRDO|EFI° 4 HEOROKWM BB SR, O
HMHPLXDHEAEL LTHES L TR I EFPDTRINT
Z EITBBREE G,

F%5 B. henselae® B. clarridgeiae % {53 L 9 A IKIEEHL D
b, BAREAASTINVTH, AEDEMIZLY B henselae
WEBHELZPD LA FOBERAPHRESATNE,
DEFTE, BELIRERE/ I THELZ2LBMHF
BTholzbBbhs,

NIV MR TE

WERDPEETAINILFXSEEODFES
Molecular epidemiology of Bartonella species associated with cats and dogs

16S IRNADBIEFEFIOEZRIETE, B henselae % 2
BOBETFE, T bbb A 7147 NRSETHD
PRVE-BHESh TR, LEL, S8kOINS 2
DORIB L B henselae DT FHEFRED VD EOTH DS
BIEFEMETICL 5598 (MLST © multilocus sequence
typing) PEENX—BLEZWI EPHEHLPII R o7z, L
FoT, BIHEIATILEIATHIHETEI LR,
ZOBEEHMMLTAEL LTRBRESMEVEW ) 2k
PR L7z, MLSTIZ X 25818, SVAT 4 -V FTw
EAIKkE) (PFGE . pulsed field gel electrophoresis) % & Dk
BOBEFHEERTTET 2 20MOFEL D BTS2,

SFREFOBANS, 165/23S IRNA BIEF M A,
groEL, BE U pap3l LWL o 0B VEETFIEEE
FREE SN/, PFGE (MR 116) X, BIBMARSEE
W, BAMEREEEZFH 2 v+ 2 (BERIC!
enterobacterial repetitive intergenic consensus) -PCR (1) A
7 —CEMEIL) CEBRINT 74— —PCRAREDX
D RABDIEF L ) ABATE L AE DR T B, henselae D
SEHICHAWONTE:, TRLDOHMFEDIZE AL, 92U
BRONS LGNNIV ETITONRTE 7225, HEHE O PFGE &
DWWl TE, XBLBROMKERR L SRS -
ERRT I LS, HOMETR & HBYFSRIZEIE
AABMEYH L EHFRINTVE,

116  Smal #H{t4 / 1 DNA @ PFGE {RIC & % B. henselae
PR D~ 7 OKIBR (macrorestriction) AZ47.

L= 1YL Xe—Hh—, L—>12~29 BEBEDHEDL S
B 5 h7=B. henselae 28 ¥ DNA fBRHi&, & £ T HIXE/Y
2—h OEBRICRENEHEY H 2L Fbr D (BRE
Ky, OX by 2K%20 DrM Arvand DEEBIZEL3),
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14  Arthropod-borne infectious diseases of the dog and cat

WIRHE  paTHOGENESIS
5@@ B. henselae F&é{é’ B. henselae infection in cats’

BPEERTIIMIL R 8 BREREREOBENEY
AL, FOMBEEFORCAEL, (BF6{) BALT
Vi, BRS%, ORFOHBREEISEICEAL, 18
DA E— 2L, FORBEBAIET T, 1 3LAL
DEET, BRGHEH 3 VA THNEIRBET A, &6
EET ALY, T/, BEUHENEZETAHLA
sns (BE117),

BRS SN2V P AT LRy EERER S
FlaRI ., EHMED IgG & IgM » ¥ 5% 2 BLIMICHKRHE
s, AR BBERET S, LeLed s, JEhiE
DOERCIHEGELNDH D (MK 118), EBRMIIEEEE
R THBETONFOBEBEIEBARICLY I FLETH
B, vIAF 7Oy MEFRTEA LR ES 24BDN
VA SHERBREFERZIN TS, BREBERENSR
E LKA TIE, B henselae DRIBRE & 2 AHE

117
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0 T A T T
0 15 20

10
WEEOZRR GB)

HEEETETEITHL I EWREINSD, EBHRY
BT —HOREFEIRE SIS,

B. henselae DBHENHBICE L T, HHEREOR:T
BENWOVWTH—HLARBEIBLRA TRV, B#lax
By ANOBREERTIE, Bartonella grahamii (B 855
BHLTWRHE ORBOEORSIC L D EFERER IEY
—BUNEEL 0T, BIEDRBIZHEMEMTS
HIENEBEIN, LA Lads, REMTIES
henselae V2343 % 1gG OFEII S P b O THIBFICM RS
PeMic 52 ENH B, TOT LT, 1gGCHFHEMEDHER
WCHETRZVWI ER2RBLTwA, BEREOKNICB.
henselae DIEDFFETHI2dphb o ¥, BEEELE
FRITILEEITHE, LPLEPL, FLEZ0HE
EHRBTEL L) LHEEEBRISERL TV ARG L
{, FhFRMBEUAOHMBR TNV MARASVEET I2h L,
POV TRELTSMES A TR,

2NV R TRRE MR ERIE BT AR SRR
A72vy, B, henselae DEB ##H%E5 L, BIESNLET, &
W OBIER BB HREEI N TS, LAL, HloHh
%9% (CSD ! catscratch disease) BED ) ¥/ SEiHEO NS
MEBUZBTHERLL CSDRE T EBRRBREMIIEARS
LTh, EHROBIGIEASNLE o0 in vitro DN+ &
FERNL ) VBRI OIE IR TV S, |

B 117 B. henselae \(KBBE S LB THONLEELE D4

1 7 OB mAEDH,
BOMBUBRBOBEONZ -~ TRL—HBHEHD, B

DS E & S ICHERBET 3/ — 2, FOMGEEREE

MEFICE 5 7282~ ERLTWD,

CFUs (colony forming units : 10 =~ 1= v b)

100

HpYI A L AL

118  B. henselae {Z EEREHICB:
RAXGEBICBUTBELIHEE
WBERLEZA 7O,

lgM (&) &1gG (O) DM
RELAXIVERT, 21471 (ED
HER) i, BETRVIEY IgM
DE—-7ICHEE, AVEHESED
G RiSH & 505, 217 2 (F
DOEh#g) 12, FBVEEROD IgM
e, TOHEBOBVERNED
lgG RSN #B5hE, 2473 (@

10
BRBEOZAB (B)

OE#R) X, BRI/ D AEYBEY
IgM FURGIZHR &, S8V ERENED 1gG
RishH#ehD,
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WD B. clarridgeiae # &£ UF B. koehlerae B
B. clarridgeiae and B. koehlerae infection in cats

SPF 3 % V272 B. clarridgeiae & B. koehlerae O IEGEER
TiL, B. henselae L FROEERTCEBUENLBILELNL S
Nizo BEOBEL BT S L, B koehlerae ¥ %5 &Nz
WTIX, B clarridgeine * G N7 L ) S EHEOEM
fET, BURBEMERRS S 2dol, TXTOBREHT,
BEE T2 RERBERCAH LR L72 B henselae & B.
clarridgeiae \ZHRERG L7- M &, B. henselae 75V IS L
M E FNERES Lo HO B OBRIEE8 CHEREI
Ao olz,

A D B. vinsonii subspecies berkhoffii %
B. vinsonii subspecies berkhoffil intection in dogs

AE, KO B. vinsonii subspecies berkhoffii DRE I
TEMRBIIFEE L2, LI L, EEIOEEY KR
IR RIIBITHRERBEENTRSS, +HBOHR
MEFPEEENTVEDILS Db 6T, B vinsonii
subspecies berkhoffii IZ KIBMRE LRI T LHL 2
tholz, TNREROEAXREL, MEREEORENE
L&D KM PO CDS BT ¥ BB L, KV
YREEIZBIT B CDA R Y ONEROBINICEH O bR
HEHEIHNCRATHIDTH o7,

BARMEGE: L 2RO LIBHRIC BT 28R ER,L, B
vinsonii subspecies berkhoffii DIRE M TN T 5 2 LITX
Bo LEHEE L DRBERDBEHOBRIBEIATVRSL I E
o, 2NV MATIIBEICEGE ST ARIORRICE
FL, —HEHT DL OMMRICETHORERELEE
T EIRBEERNT WS,

BN DR SEOERKMIEEAMR
CLINICOPATHOLOGICAL SIGNS OF FELINE BARTONELLOSIS

— 8B, 3T T B B henselae BREOEWITIZL AL
BwnitEILATWSE, L L, 5 B henselae D¥EIZ,
HoPIHEWICBRERKEERT 22, 2 VAT D
BURRIEETHLEVIREVD L,

B. hense/ae@"%‘"ﬁ@%% Experimental infection with B, henselae

ERERESELBOBRERY - HEFNFEZZISET
bbb, CNHIZEFHRICBITIERFEDBENERBL T
0P Lhv, BEALOETHEREEREIR2 L, BF
LT PIRREHAT R T o 7oA, MAURERTR & U TIER,
DB, BREE, BRDE, KMYU VB ORERFALNT, F
nIZTiE® 5285, B#, itH>, —&MAMR, V85
K, HEBEEELZ COBKERIBRESh TS, B
henselae X HERB IS E -5 LW TIIZHEE, T,
EFOEHE, RNSED LN,

1 DOMETN—TOKTH BN, BOEBRBEOEE,
BRI ORGO%R, Bk DL v BREENR
HEENTwb, COFERNRBKRFREZR LB
henselae DAEERRIE, X0 THWEM] 0wk THY), H

NIVhRTEE

1B B B henselae DFBEHIIMRICL o TER B2 L5
BBINTwE, CORBIEIFLPHRIEIN TV,

B. henselae \- BRBE L 738 L R OBER
Disease association in natural feline B. henselae infection

B. henselae DERBS L EFROEERZRET L L
3, BEROHPEVOTHE LY, ) U NGEEKR L RS
DIFE R HT 5T B. henselae FUEBH & BHRERE Y 4
NAFEEESEEILBR L Tzl n ) 2 &, HAT
DRETEITE N, B, KB D) THEEOKOH
BT, RETHORS, @wRL, OA%, VY gER
TRUVERERGEHBEROMER DS LB L
(HX 119). 25612, KEORETIE, T FIBEEDOHK
14 % DERBEKICHL B, henselae iR DFER &N, ZOFER
TXBETLIINBELZEL ORI T o2 BB E N do
el EDPRENTVE, AL AN 700 WU LOBORET
&, B\ B. henselae PUAME & BHARBRORE L O/BIC
FEZABEFRO O, 361, ZORETH 7 %D
EDTRTOEBBIIERETDH - 72,

INODOBBREXRHTHENRERIIZILAER Y,
HAHHET FIBERXDOHT, B henselae BWRERFTH 3
EVIHEETITB L DIC, B henselae FrEHAANIET
BEEINLIEVETEEINL, L TIEZ VA, B
henselae +3 2 DM TIEEARBOMBFEM L ABERIC S BE
LTwviiz,

119

E119 FREO 1 BO~LY v38,

1 BEIL{EARMEPISFREME U o /NEREA % & B S RESEBREC
BB, TOEOMAE X PCR T B. henselae BB TH -7 &
DEDU ISEOINA F T —DIERRESNFAR Y (B
122) & (WX 123) IR,
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et

X 120, & 121 10, WIEEADS TS K— L@, M,

—RE9R U L HIfEL, RBE#, BOD, TL— Rl OO0
EHLUUBRORBIERBEN & 5 h /-, BERESICRL
BRUEPSSFREMER A S HESEM Y L NEIEAEE A R, U

RN MR FEORKRIEEAR
CLINICOPATHOLOGICAL SIGNS OF CANINE BARTONELLOSIS

KONV FITHERBEDII L AL B vinsonii
subspecies berkhoffii DIBEABERTH L, LirL, TS
BOFBRESNA TR THY, RiIcBF AWM EAT
BRSEQORARERIERO L ZATHEE L RIFRE S
2\, BB ENT: 8 BID B. vinsonii subspecies berkhaffii &
D5 H, 2N, 4 FULOREESR, 2 PlTAZEEE
wCTHo7 (EF 120, 121) o B. vinsonii subspecies
berkhoffiik .—) ¥ 7L (Ehrlichia species) & DIRE%
Bl BORBHALSHEBEESRTV S,

B. clarridgeiae & B. henselae \XTHHE & & K OFRRER
LT E A CREED R\, B. clarridgeiae H5L-PIE S THE
Clihl1HEOXOMBE» 58I h/z, E512, B.
clarridgeiae © DNA DA KBRS OESI D SR &
N, TORKBHNAN M A S BEREEBHETCLI D 072, FF
EDMBIREEL D B, henselae D DNA DM E /22 & h
b, AERKOFERROFEEEL LTS LTWwAEI LA
TFEENRTWS, T &KL, B henselae 13 3 BO X DEM:
RRLBEEL TWE I EDFRENT, FRPRLOKIE, &
RRBRIRIERE R L7245, EEOKERD, RHEOWLD o,
BEHRAED 3 HICHB L CALNA, 3 HTTHS, IF5
BRIENAE, BERMIGE, m/MEEOZRE, mE7IS—¥
fEOLF L Vo MBER  ELFENEEETR LT, B
henselae O DNA BRI > SBHB I NAZ edh s, KB
ECORBEMHICHEE L Twa I LA RENT, ERKSS
BVOT, HEYFER 2R L RRY 2 MEE Y KR -
MEFR - ACFENREP ST 2038 L, 8612,
ZD9 5 2 HRMEOEFICDBEL Tz, wiorD
HEAEEL TALRALZ L L, BURFEYEEBEICE
FRRIBL Q@7 VvaanFas FEEbicuk)

16 Arthropod-borne infectious diseases of the dog and cat

INERO) Warthin-Starry & TR/ RSB E—RT 28D
BoOSNI, TORDMEE PCR T/ b2 5 BB BN T
Holke CORE, BRELCZREBHRICHT I I a0
FALFICLB3BRERI TV,

EV ) EEIR, B henselae DRFEHERELIHTILOL
b Ly,

@m DIAGNOSIS

R TIRMBESERY & DEFNEREOTRL R
TEOPME LD, BROBWEZHRTILEND 2,
HBNV IR THESIERIEE (non-reservoir host) DB
OMBEHEETTHIANT (B, BROLPS0 B,
henselae R B. clarridgeiae), #NAVHELETH A2 LK
FENBDS, NV PR TEOSIIZEREY - REags
B U 3G FAYER 2 Fik % By TR R 0
FATEREMT A MM VEELFTETH S (I 122,
B 123), '

ﬁﬁffg‘iﬁ & %ﬁf‘ﬂ#&'ft"—?——' Histology and immunohistochemistry

BRBED/ NIV A TREDOBEIC BT 5 A—AKESD
i, KCHRETE N2 TH A, B. vinsonii subspecies
berkhoffii DIRGEIT & B.GPIES & 0S4 0 M BRI S 89T
Rix, BOTHEIITH 2, B. vinsonii subspecies berkhoffii
L2 2 BIORKOAFEMERO b, 1 6Tl A
@ Warthin-Starry (WS) $R4& CHIRLRA - MM ORE R
DMEEFEBE L7z LAL, 24100 FRETHE, wWhiid
MELHERTE b oz, BHLEFEN B vinsonii
subspecies berkhoffii 12 & B LABRDSRIOBRIZHESRE S
Twd, BHOEFTIE, BELLFOBABICWSEAS
LUT 7 AREIC LY EBROMBERIEE S NS, 1o
LAITH 22 2B b S Twiv, BARETFHE
BER S MBYA O Y S AEUBOBFEX BT 2 014
Aani: (HBR124),
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) ) "’..4“., ;
122 ISV RXSEODEDY L ISHONE,
HMEANICZROMEBOMIREBE L b E S BEELREN &
5h3,

PR e S -
X 123 Warthin-Starry ECHR& L £/NIV PR FEOEOY >
INEROHI R,
BE(REINEERBNANVIXSOHOIO—-TCHBEED
hb,

N

(2 124 Bartonella henselae O
ERLBTIRMBEE N,

RO ETEICZIREL A5
h3 (X146,000) (BEEIEA
- NSYT, VRZ—KBO
DrJiredell DEEICLS),

125 RO M % MR
BRIEDIIERE 8 B (Cif
wXh/- B henselae®20

—_—0

EHbiL 35C, 5% COMR
HTERI N,

JAVIZNS * 5’Eﬁ0)‘9‘%§ isolation of Bartonella species
EABE Y (naturally infected reservoirs) DI 5, 7V
VIR EOBT A ERLBHERTH LN, FRENM
(BREX) »oOSMEBOTH LY, LEdF>T, #
EMBEERBELZVT T RWEOMAEAS & D B. henselae & B.
clarridgeiae BER I HBBME TH B, 2R L, MBERRE
HWICERELTIETT35~37C, S% CO,0RMT, E
HREET 2 LENH L, NV bRF0an= -3, BE
5~15HTBRTELLI1th b, BERINEON) 7T
T —iRT, BRLAZKERE S5 (MR125), FET
KRDH L [BE] Boao=—-0Begbd s, MY >

TNOFFY, BBEORBICEETH L) ZEBEHRS
NTW5b, BREHOMED S B henselae DREEY BOAH 2D
oFEE, (1) REMCY Y 7V % —80 TT 24 B
T52L, (2) EDTABI WO LAMBSMABRDE: R
WU IR 52 L TH 5,

23— 5% 6D B. vinsonii subspecies berkhoffii DML, E
SLORED & D B. henselae DB & FREOHFETHII LT 5
B, ThLOHFEERNTY, BREROHEBELI BT H U
THZLIIBOTH LY,
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Arthropod-borne infectious diseases of the dog and cat

E[lf%"?ﬂ’\ﬁv’,f Serological methods

M OSSNV AT BEEAEOBRE I IFAT
(indirect fluorescent antibody test | B4 E4), ELISA
(Enzyme-linked immunosorbent assay © R 5o I& il EWATE),
Y IAY 78y b (westernbloting) % L&V DD
BHEFBVONTER, N6 ORI T AU,
BEEKENLED V@M L SRS N -2WET
H b MPEFEBREIE— M d LML AT
Fhhrds, REK:E2EFEAEODEEIHATE S,

W, MO g6 IR ICRHMINTHBLDT, Wy
HEi % AT P oI ORIBE T 5 IHEYH 5. KE
BT A% 200 BEOHiE BV AR ERIR & TR O BIR
2 RZFFED S, WIEOIIZFERMIEDH L b bk
DTS, /BT B, henselae FARMMETH 5 Z L ILH
MEEATICEEENH LI EABE LA, LaL, Till
LBy, WIMEOEEE L THRAEARBEONE T I
50 % TFTHozZ b, ZOHMEORBEIHEL DL
ol

INhETHE SN T AT — 7 WFR B2 X
OBITI, EBHIHVIRELANVFRBERTYSE, L
L, V<o OMATIEBE S 2T IR 2 RIS b i Il
P SN TV A DT, B. vinsonti subspecies berkhoffir i~ &
LERES TSN 59 A TR 2 FNITICIZBUAS
»HbLH7,

N AT OB EMIRT 55 AT, ZEREIM
EY o TV, BEAD, 79V 2S5 EHO B %
FEREHDHDHH, NV PR T LEMOME (RERN
Brucella canis, RI—1) ¥ FIE . Ehrlichia canis, B v ¥ —
LHALEEM) 7w F 7 Rickettsia rickettsii ) BBEDIUR & D
BlcRZERBIRALRZ Y, L2L, 2NV A IR
NVEFRFUHND @ ¥ 7T NV—=TD70TF4132FIT
(Protecbacteria) DA TR S - koM
BLOBTEERGHH A LPRESA TS,

/JJ\'?_&L#@—"?—"E":'%E Molecular methods

bV RRSEOBEIEL LTE OSFERFEY
FEFERINTEY, W OPRBEFHEBTLTHE
BAEhTwad, —5o DNA A BB EEN LT 5 PCRIE
It RS BFERRE XN TS, L L, BREmEFoN
Jh3T DNA ZMHTLINGOFEOCEREICIERY
B, W{OPDLBERTIE, BEk:RAFONKIE
L dol, LidVE, EREHHOBGEILONNV RS
O DNARMBET A HEEL LT, PCREIZEES - MEEF
BHEE LD ICERTHHIEPHBL TS, PCRED
B EIETF L 165 RNA BIZTF, 165/23S #IZFHHEM,
7 LVEBARBERET (gu) OfFRETHE (RE
126),

HREEHE

};‘L_&;%g(: £ /Jﬁﬁ Antibiotic therapy

Wi B. henselae WIME DIGNEIZ IXFIBAH Ho FF 4
A2y, TEXFZVY B LABTEF VY V=03
75 AR R RN EOBRE CRS L E, £k
R TRWMEYER L2 e BESIhTwa, L L,
SO RIIETIE, Zru7uFH L R REF YA
2 Y X0 % B henselae & B. clarridgeiae &R\ CHHTH
B, WThoEH % 4 BEES L TR 2 kT
ERDolzl LPRENTVD, BEMS LD 0iEH
KHTAF— 23 EAERY, LAPL, BIUETZEK
BT IENHLVOT, FAERTIC L BIESHI OV H A
SHEROERTH S L2, b L EREN
MARAE D i & AT B A LT oA SN,

B. vinsonii subspecies berkhoffii i~ £ 5 KO /LANROERE
bIAMLY, TEXFVY Y)Y, TyOTOFFIY, &
TrLExvV, FEXUFAo0Y, TIATVYBIURR
B2 ZHIL IR AT R IR L OPEREM S A TH o 720 B
vinsonii subspecies berkhoffii V2 X 5 PFMtEREE b o7 2
HORPHEDMC L B LA D 1 iz ro7asdt
v (125 mgkg 12 BeiljaE) o 3 MRS, hoflii rx
¥ A )Y (54mgkg 12 BRE) © 30 BRORSESTH

2776

TREATMENT AND CONTROL

126" /NI 2 S EE O 16S/23S rRNA #M{=-FRISE % 78
& U 7= PCR HMIEEY,

SUTHOA-XFIICEBXEICELY, BN MR SEER
FThFhBELDI YL XERT, L—>83 & 8 Bv—h—Td
6 o
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9#%5§E$3H’ % Ectoparasite control
NEEFEROMEIL, Hh S5 ~D B henselae & B.
clarridgeiae DIEEL FHT5 ) 2 THRO CAN LR HFETH
5, L2L, %/ I 0BRBBERERIVFLECHYL R TY
At hdbod, VbR IEREEE -0y osedlkl
EREEDORBEOBMTT O —HBWICALNS, B. henselae
DAZIERELL I BT b BRI F L HEEBRF OB IR DB
WBEPRE S TR W, FFEHINL T TR, SEFLER
OMBEREINIEMICFEL I, BRBIOFER
ZTAMICBEEERSELILIHYIBILTH L,

ABRGLBRRIE, ARBELOEEE
ZOONOTIC POTENTIAL/PUBLIC HEALTH SIGNIFICANCE

B. henselae D NBRILBRERIE L L TOBEFIIREV, §
2L, EETIR40FF (4 REDH D 1 EEUE) oF
B 750 FREUEDHANT, 20O# 10 %A B. henselae
DHEMETH L, CORFEEOBENBRIE, M8
henselae BREIE DT b — X BEIRTH 5 CSD (cat scratch
disease . W o B ER) KEBAEELRML T 5, XHE
Tk, #124,00040 CSD PBEREELTBY, £0IH b
#2000 ABARL T2, FWILh, ZOEEFIIEE
BHT, ERIIBESD) v AEEEL RTECRERD

M 127 BHREV->hhhr

BROEMBE (£) &BEBY > HEA ()

VAVI = &4

RETHY, FUTFCHLLEEVRET S (A 127).
LdaL, EFHOEHENS IR LEREERT A
EWH D, BB, ) UNE, PIBEREE, FFV TS
IE, NERZ CMOEEL Y v BERORE L &5
BILPPLETHHLIN, CSDOEMEBHMIEETS
5,

198042 2T B, henselae WBEMMIZADP o2 &, &
DHIZ L (12 AIDS (acquired immune deficiency syndrome |
BRURBREESRE) BEOBNABEOERE Bbh
Twizo AIDS BE~DHER 2 FHBBRBEOHBICL vk
ELIa -0y XTHINLOREECRERIFHDS L
5, WESBREIIZLAZWT 7Y ARMOREE FE
TREILFEACTHE, Lo L, REREEFERT 2EE
BOGHEISIZENLTWDE0T, ABEEOSV AT
T ARFHELIEAEMRTWS, BEL L, fiF
BOLEBENTWABDIZ, B henselae N7 ¥ B0 M
BRER LD LD RIRHEBORBEMEI 25 Z L% h
STEXLZETHSI,

B. clarridgeiae b $ 72 CSD OFREHAE LTHES LT A,
¥ 7z, B. vinsonii subspecies berkhoffii i$ & & & &.LABE LD
REGE LTRBEINZZEDH B,

(BRIIER, /v 7 A LAREGEWNRER, Dr C WikinsonDERIZL3),
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661

B

Rit

Capnocytophaga canimorsus (2 & % BUMFED 1 HIFRH]
U BB LR R EE, B S BRRERT AT ERE R AR
RKHE RE & R dETETY
sk HE G

(CFEi21 46 A 2 HEH)
(FE 21 47 7 28 HZH)

Key words: Capnocytophaga canimorsus, dog bite, sepsis

F X

HEORy MEFRIEMLTETEY, 20
DA BERIEERTIREN Lo T,
Capnocytophaga (&4 %, 3 I OOBNELER T 52,
e MoBUmE 2 55E L EFAFRE SR LD
7o SEFE A, BRI T hI1RIZ, Capnocytophaga
caninorsus V2 X B BUILIE D IRBE T YR OFEIRIZH
®“Eh, ARLERELEY, BURELEMAER
BLoT, ABFREEDTHET .

E #

FEH 1 60 5%, HH.

£ THUE, #Eh

BEAERE : Rz L.

RERE ikl

EEE Y- VKRIR2A/H, BEXEHE (FU
BRI

BIHE 2008 FE5 A1AKHEOFHAVKIHEMO
BigEmWIhis, BRELTWA 5H6 A LHE
BEOLUORYNHY, ABORICEB/SAHBLL. KH
ik, ERAEL, BB TELR LD, HAMR
Be Y (A .

S-SR EE | B~V 11-20, /KiR 375°C, MLIE 112
/84mmHg, WR#A 120/, FPOREC22/4. WS
. BRBEEEEDY. HEEEDD. FRERICHE
RERD 0. FRECCREES, WANKICERME L8
Hy. HWERMEKELZL. BEHCOHELL. 98
L. BESRICEELL. AMoBE MPBEEERICLH
I VoEd Yy, RIBIIINER - #K - EEL L.

STHEBRANRE (Table 1) : RMMTiE, HIMER
13 10,200/puL, (/MR 18,000/ul T, E{LEHETIL,
BEOBEE FEEL2ZoO/-. MEFEEMNRETE
SURIEERIE © (F943-0192) B LailiFiEiaT 205

HBE L P IR E KHE R

FRE214F11H 208

Table 1 Laboratory findings on admission

Hematology Biochemistry
WBC 10,200 /ul. BUN 37.2 mg/dL
Meta 130 % Cre 38 mgdlL
! Stab 36.0 % UA 7.7 mgsdL
Seg 450 % Na 133 mEqg/L
Lym 50 % K 39 mEq/L
Mono 1.0 % Cl 94 mEq/L
RBC 455x 104 pL Ca ’ 6.0 mg/dL
Tib 15.1 g-dL iP 100 mg/dl
Ht 440 % AST 465 IU-L
Pl 12x 10t /uL ALT 154 TUAL
LU 1.164 TU/T.
Coagulation ALDP 313 1U-L
APTT 1155 sec *GTP 172 TU-L
PT-INR 190 T-bil 49 mg/dL
Fbg 189.0 mg/dL D-bil 26 mg/dL
FDP 2640 pg/mL TP 55 g/dL
D-dimer 61.1 pg/ml. A/G 14
AT-IL 60 %
ABG {room air}
Serology pll 7.305
CRP 337 mg/dL PaCOz 181 Torr
Pa0O:z 1000 Torr
HCO3~ 87 mEq/L
BE —15.8 mEq/L

CRP 337mg/dL & EMZSHERGERL, BERT
74795 YOET, FDP, D-dimer ® LR %5
Bz, ‘

AR5 © Severe sepsis RUFDIC T3 5 & 2T
L, ceftriaxone, heparin, 7 v F b v ¥ ¥ 1T &
HokkS5zHaL:. AR6REERLS, SBICER
REFEALL, BEAE, Yav b)), LEE,
FREEICED, BEFLT-oSEEETHETCIS
7o, BROFEEZEHT, HEBHET-72.

TR . 830 oI, WilifEE, frhmig
2#O, DICREMETLEREE L RETIHR
Thot. BRUELHLEEEEORBIZHY (Fig
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Fig. 1 Autopsy and histologic findings: renal cortical ne-
crosis with fresh fibrin thrombi stained by hematoxylin-

eosin,

D, SBIETLSRBE TR0 RERTRBR IR
TLa—VEBRIC L ZFEEOEMNMIZZL S, FFRE,
VERRYR, MUBOTBEYE, iEE L CEERLE®D
YAZ LY ) 5REIRD bRl Yl
BFOFRMIMBEET, HOERPICHROEESBES
n7: (Fig 2).

AHEENRE - ARRICMASEESRISh:. 8
Bl HE %8 BACT/ALERT 3D (Y ARXA 97 R -
biomereu) (2 CHEM L7 KEE3 HEHICHAKR v
HEEER LI, V923 fTobBbT T
LGHRE, 77 2 BERE AL ST NVTF v —
E/i2 HBICEBREE7 VLS BHK E#ICT, 75
LEMIRE, 77 ABERE RO, TREER
Rapid ANA II(7 A 2)I2TC, FELAT\, Peptostrep-
tococcus micros, Eubacterium aerofaciens L L7z, &
2, BTANF RS HERBTAEEFDTF 5
2L FPEREB EICBUNREOREERRD, T4
RETHEWS I LABREBRRETHL LRSI
. Wy o—EHH FXFTY—-YHERRET, FE
¥y FIDFX b HN20 5 ¥ v F(HABEE) T, Cop-
nocytophaga sp. & ¥l S iz, 4 X OBAGHORBULE
THAHZ LS, Ccanimorsus %8\, HERELZEH
SLBBFERFZERT~MKIE L /2. Capnocytophaga BHE O 16
SrRNA Iz FHEREMPCR A EH L &R, Comni-
morsus FFRMBIETF PR S, BT 16S r(RNA
BIEZFOBEIERTIBEATIC X o T Ceanimorsus DELEH O
BLHI & 996% D—BHERER L. 7o, H{LEND
HTH 4 XHKD Capnocytophaga ER TH H 2 LA
MR SN/ FEOFEA R, amoxicillin, ampicil-
lin, cefotaxime, ceftriaxone, imipenem, erythromy-

cin, ofloxacin, clindamycin, minocycline {2 & 5% %

Fig. 2 Peripheral blood smear: Neutrophils of intracyto-
plastic rod shaped origin, stained by Wright-Giemsa.
The microorganism was identified as Capnocytophaga
canimorsus.

&1, gentamicin, streptomycin X TH - 7.

MR TR 2EORITRHEINTEY, BER
BTHoWEEEND D5, REEOBFESL 20%H
DOFGHBTDIC 2o MIMETRIEL TEH T &2,
FEMOBMEBPIZHA SN EREOEEDS, £
LIRREE Coanimorsus 12 X A D & BHEIICTHET L
7z,

x B

C.canimorsus VX, 77 LBEHRE TS X ODERY
EHOUVEDTHS, L MIE, 41X, 22ilKTh
BBEO»OBRTALEZ SN TWA. AH TR,
WEPD LR, bW ABBREEL LT, Bk
STy, MIETHEL, [BLERFELLZ
ENE L, BIEEIZ 30~36% L EWV. BREE O
BHIZY, MR THRHEESNLBEERL TWHED
bHosblhizwl, L ORERECBRIELHET
H0T, HEREORET, REzhTwinzl
b s s, $/, v FOOEAFH - EREROK
EHOLRBINLETHBA, ELFEHRS e b L
AR RATREELRLIH FEINIHEOaIR=—
BebiA X ZaTEEEIE,S, HEOD
CREFEBOHE P ERTHL I L2 E0HNSH
5. REBITHHMREFMBEICEL T TIT, EE3H
HTHBMEE LD, Y7 IVF vy -5 HBEEHETEL
7-.

RIEME T, 2FBEHIM LW DICOFRREZR
BTEY, ERkoWHEYLRAKTH- L. T4 AR
ROERBMOBFERIIBWT, FHROMBENI
BELELNDLORBOLRTVEA, JHEAR
ENTHETH AL LHERN SRS, AROFESERE S
NTBY™, AREOBHOBICAATHLLEbN

BAEFHIE F83% HoF
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b REFITIE, BBIKRTOEBREHRTCORERT
Hh, BRCERLHRATELOE, BHTH-T
PO THERNWREOEEES R ING.
COASEBNE, HRCIREERHTORT L v EE
LIEBTH o 7. Coanimorsus 13, EEXRBETHED
REDOHEMAFERINTEY", MIETHET A
EHFBRBEL, FEBOYRAIEATFLLT, B -7
Va—VRERIEE - A7 04 FiRfl & oRERE
PEFTLTVAREFHIT LN TVEYY, — /T, %
WRBOLVWEZTIRIEL S A, RADPEDE
THRELIRY TIE, RITHREP L&D T 10 FlA
HESH TR, GEREOMRIhIE T
HoTh, MR TIHMEDIRBETHL I LA%
{, BELBERE2-H2L 8D, EETET 5.
FIEF S 7 V3 — VETUEND - 7205, HEFR TR
Tha—VERFREDOHRIZ R, I - MFOFRRD
HCTholz. RFOFME T, MBEBLRELEO%
FRERCHG SNIEN D L, HEREOAT
BRLUZES, REAO LI CAHARRE L5
BlddY), WHCEIICHRRERESTONS 20
WEELEbh s,

MIE & B Sh, ZOROMEENDIREE,
Janda JM HOETIE”, M T 88%, HMETT%,
mu e PWEEAH 4% THo7. REFITIE, RO
BEEZT-> Cwhvds, M@t SHEHEIR, Enbis
okt shiddo o BWABRELELZ L,
RO B EGIFRMAE S % ABFICOVTOHR
HIETBTH 5. Shin H 53", C.canimorsus ® 2
HE Y % lipopolysaccharide I & o T, &4 b
WAV EFELRWADICEEMBRY SN THED
BHREZLTVWALHEHNZ L TBY, HKRW.

R%IC, BAMETIR, EMICBREL, Ry i
FIBEFE2oTHBY, 41X, FIPFAEEFC
BIEMAT O TV 5. BREOK 1% R
BHARIZEZLCVEOTERVRLVDRTWS
P, AHOFEL ZORBEHBER, —RER,
BRIEM 2 ENETE L, RIRBORORFTHE O LEE,
amoxicillin/clavulanate W RR¥X 5- & v o 72 8 40 2 4
B RIS

FEF OB, BRCIRNVZ L& F LAFBRELS
Rl RHESELEE, MRESE, BREERL, B
BlEE, BARBEEICREHVALLET.
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An Autopsy Case Involving Severe Sepsis Due to Capnocytophaga canimorsus Infection

Kyuma OTAY, Toshihiro KAZAWAY, Chikako TSUBATA", Michio SUZUKI* & Koichi IMAOKA®
"Division of Internal Medicine, Niigata Prefectural Central Hospital,
“Division of Veterinary Science, National Institute of Infectious Disease

Capnocytophaga canimorsus, a commensal bacterium from the carine mouth, causes septicemia in human
beings through bites or scratches. We report a case of a 60-year-old man contracting septicemia due to C.
canimorsus infection after a dog bite who died less than 12 hours after admission. We observed neutrophils
with intracytoplasmic bacilli in the peripheral blood smear. We discuss clinical presentation and autopsy
findings.

{J.J.A. Inf. D. 83 : 661~664, 2009)
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Abstract

Capnocytophaga canimorsus and Capnocytophaga cynodegmi, fastidious
gram-negative rods, are commensal microbes thriving in the oral cavities of
dogs and cats. C. canimorsus can sometimes cause fatal systemic infections in
humans. In the present study, we established a specific PCR which could
identify and distinguish C. canimorsus from C. cynodegmi. The prevalence of
Capnocytophaga spp. in dogs and cats was determined using this method. C.
canimorsus was detected in 74% of dogs and 57% of cats. C. cynodegmi was
detected in 86% of dogs and 84% of cats. The prevalence of Capnocytophaga spp.
obtained in this study is somewhat higher than those reported previously where
bacterial isolation method was used for identification. This is probably due to
the fact that the PCR detection is more sensitive compared to bacterial isolation.
Our findings suggest the importance of informing people who belong to
high-risk groups as well as health care workers on C. canimorsus infection and its

potential risk to people particularly to those who are immunocompromised.

Keywords: Capnocytophaga canimorsus, C. cynodegmi, PCR, oral cavity
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1. Introduction

The bacteria of the genus Capnocytophaga are capnophilic, fastidious, thin, and
facultative anaerobic gram-negative rods displaying gliding motility (Brenner et
al., 1989). Capnocytophaga spp. are indigenous to the oral cavities of humans,
dogs, and cats. Dogs and cats have two species; C. canimorsus and C. cynodegmi. C.
canimorsus sometimes causes wound and systemic infections in humans after
dog or cats bites (Brenner et al., 1989). C. cynodegmi also causes local wound
infection, but systemic infection is very rare (Khawari et al., 2005; Sarma ef 4l.,
2001). Detection and identification of C. canimorsus has been hampered because
of the lack of simple detection systems. Genetic and biochemical similarities
between C. canimorsus and C. cynodegmi make it further difficult to identify these
species. Even when highly sensitive molecular methods were applied,
sequencing of the product is often required for distinguishing between C.
canimorsus and C. cynodegmi (Gottwein et al., 2006; Janda et al., 2006). In addition,
Mally et al. (2009) reported the presence of C. canimorsus strains that are hardly
distinguished from C. cynodegmi by the comparison of the 165 rRNA sequences.
Therefore, there is a need for the development of more convenient and specific
PCR systems to identify the Capnocytophaga spp. (Gaastra et al., 2009). In the
present study, a new PCR based detection system is described which
discriminates between C. canimorsus and C. cynodegmi. Using this method the

prevalence of both bacteria was determined in the dogs and cats in Japan.
7
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2. Materials and methods

2-1. Bacterial strain

The bacterial strains used in the present study are listed in Table 1. Seven
reference strains of Capnocytophaga spp. were purchased from the American
Type Culture Collection (Manassas, VA, USA) or the RIKEN BioResource Center
(Wako, Saitama, Japan). Bacterial species involved in bite infections (Pasteurella
spp. and Fusobacterium spp.) and commensal species of the oral cavity of humans
and animals were also obtained from the ATCC and the RIKEN. Other bacterial
strains used in a previous study were also included (Kimura et al., 2008). DNA
was extracted from bacterial cells by the guanidine thiocyanate lysis and
isopropanol precipitation method (SepaGene; Sanko Junyaku, Tokyo, Japan)
according to thc;. manufacturer’s protocol. Briefly, 100 pl of guanidine
thiocyanate solution was added to 100 pl of the specimen, and the phases were
then separated by adding 400 ul of sodium acetate and 700 pl of
chloroform-agglutination solution, followed by centrifugation at 12000 x g for
15min. The DNA was precipitated from the upper phase with isopropanol and
was resuspended in 27 pl of Tris-Hcl buffer (PH8.0). The concentration of DNA
solution was determined by spectrophotometer (NanoDrop 1000, Thermo Fisher

Scientific, MA, USA). For the examination of assay sensitivity of specific PCR,
8
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the extracted DNA of C. canimorsus ATCC35979 or C. cynodegmi ATCC49044

were 10-fold serially diluted and used as templates.
2-2. Primers and PCR

As shown iﬁ Table 2, two primers, Cal2 and AS2, were newly designed in this
study, and used in combination with CaR and CyR primers reported by Kikuchi
et al. (2005). PCR detection was performed using puReTaq Ready-To-Go PCR
beads (GE Healthcare Bioscience Corp., NJ, USA) under the following
conditions: an initial denaturation at 95 °C for 5 min, followed by 35 cycles of
denaturation at 95 °C for 30 s, annealing at 58 °C for 1 min, extension at 72 °C for

1 min, and a final extension at 72 °C for 7 min.
2-3. Specimens from dogs and cats

Oral swabs taken from 325 dogs (during 2004 to 2006) and 115 cats (in 2007) at
an animal shelter in Kanagawa Ptefecture using sterile cotton-tipped applicators
(BD BBL Culture Swab Plus; Nippon Becton Dickinson, Tokyo, Japan) were
suspended in heart infusion broth (BD Bioscience, CA, USA) and cultured for 24
h at 35 °C in an aerobic atmosphere of 5% CO. Bacterial cells were collected
from the culture broth by centrifugation andvthen resuspended in 200 pl of

distilled water followed by heating at 95 °C for 15 min. After centrifuging at
9
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x14,000 g for 5 min, the supernatants containing bacterial DNA were collected

and used for PCR amplification.

3. Results

3-1. Specificity and sensitivity of PCR

We determined the specificity and sensitivity of the PCR performed with
different combinations of primers for discriminatory amplification of the 16S
rRNA gene of C. canimorsus and C. cynodegmi, The Cal.2-AS1 primer pair could
amplify the target sequences from the DNA derived from both C. canimorsus and
C. cynodegmi. Specific amplification of C. canimorsus DNA but not C. cynodegmi
DNA was achieved by the Cal.2-CaR, whereas the DNA fragment of C.
cynodegmi alone was amplified by the PCR using the Cal.2-CyR primer pair (Fig.
1 and Table 1). Amplification of other bacterial DNA, including five species of
the genus Capnocytophaga isolated from human oral cavity was not observed
using the CaL2 forward primer in combination with three reverse primers (Fig. 1
and Table 1). When the CalL2-AS1 primer pair was used for amplification,
Leptotrichia buccalis gave an unexpected product (Table 1); however, the size of
the product was totally different from that of the specific amplicons.

The sensitivity of the PCR with three different pairs of primers was then

determined using known amounts of DNA purified from C. canimorsus or C.
10
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cynodegmi culture. It was shown that the sensitivities ranged from 100 fg to 1 pg

depending on the primer pair (Table 3).

3-2. Prevalence of Capnocytophaga spp. in dogs and cats

The findings mentioned above indicated that the PCR using the Cal.2 primer
together with CaR or CyR allowed us specific amplification of respective species
of the genus Capnocytophaga. The samples of the dogs and cats were, therefore,
examined by PCR with these primers for the presence of specific sequence of C.
canimorsus and C. cynodegmi. As shown in Fig. 2, 240 of 325 (74%) dogs and 66 of
115 (57%) cats tested positive for C. canimorsus, while C. cynodegmi was detected
in 279 of 325 (86%) dogs and 97 of 115 (84%) cats. Both of species were detected

in 219/325 (67%) of dogs and 64/115 (56%) of cats (Fig. 2A and B).

4, Discussion

Capnocytophaga infection is uncommon zoonosis after dog and cat bites. About
200 cases have been reported in the world since 1976 (Gaastra et al., 2009 and
Macrea ef al., 2008). The majority of the disease is caused by C. canimorsus.
Immunocompromised persons are most vulnerable to the C. canimorsus infection.
Asplenic, alcoholic, or aged individuals, as well as those who‘ are suffering from

chronic diseases, such as diabetes, are considered to be at high-risk (Janda ef al.,
11
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2006; Lion et al., 1996). The clinical features of C. canimorsus infection include

sepsis, meningitis, renal insufficiency, and disseminated intravascular
coagulation (Lion et al., 1996; Moal et al., 2003). The case fatality rate may exceed
30% (Lion et al., 1996). In Japan, 13 cases of human C. canimorsus infection have
been reported (Imaoka, 2009; Kikuchi ef al., 2005; Ota et al., 2009; Takahashi ef al.,
2009).

Diagnosis of C. canimorsus infection is usually done by isolation of the bacteria
followed by biochemical characterization. PCR is also available for identification
of Capr;ocytophaga ;pp.. Kikuchi et al. (2005) reported that C. canimorsus and C.
cynodegmi could be differentiated by PCR directed to 16S rRNA gene, whereas in
the most recent literature van Dam ef al. (2009) reported species-specific
reai-time PCR. Since we noticed that the primers designed by Kikuchi et al.
(2005) amplified the target sequences not only from C. canimorsus and C.
cynqdegmi but also from Capnocytophaga spp. isolated from human oral cavities,
we attempted to improve the original method in this study. By precisely
examining the nucleotide sequences deposited in the GenBank, we eventually
succeeded to design species-specific primers. Recently the presence of C.
canimorsus strains which could not be distinguished from C. cynodegmi by the
sequence analysis of 165 TRNA gene alone was reported by Mally et al. (2009).
Since the nucleotide sequence of the CaR primer is shared by the strains
identified as C. canimorsus by Mally et al. using a phylogenic analysis, the primer

designed here for C. canimorsus is expected to unambiguously amplify C.
12
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canimorsus strains.

Because the PCR method established here is rapid and sufficiently sensitive,
the method can be applied to identify and distinguish C. canimorsus from C.
cynodegmi. The prevalence of Capnocytophaga spp. in dogs and cats was
determined using the PCR method. The 16S rRNA gene of C. canimorsus and/or
C. cynodegmi was detected in 92% of dogs and 86% of cats. The prevalence of C.
canimorsus was higher in dogs compared with that in cats, but C. cynodegmi was
detected in a similar proportion in both animals. In previous reports, the
prevalence of Capnocytophaga spp. determined by bacterial isolation was shown
to be 36-60% for dogs and 24% for cats (Westwell et al., 1989; Mally et al., 2009).
The prevalence determined in this study was higher than that of previous
reports, probably because the PCR detection is more sensitive than bacterial
isolation.

Although the number of human jnfections with C. canimorsus in Japan
remained quite small so far, most septic patients had received intensive care and
the mortality rate was around 30% (Imaoka, 2009). Taking into account the fact
that around 13 million dogs and 14 million cats are kept as companion animals,
and that more than one fifth of 120 million Japanese populations are people over
65 years of ages, the chances of serious infections by C. canimorsus are high. It is
therefore prudent to disseminate information on possibility of C. canimorsus

infection through companion animals to people who are at highest risk.
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