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Wik sett O A8Bt BkEE A
BRI EEAC SR GEMEY 4R

BE ERIEG 27 & B BAFEPFCETERHEEREE SN, BEHRO 2011 £2 BICHERZFZ UL

EXEMETCEIREZHIEOSNT, CTHA N THEMRERET. WROBXRTIEEHERCEE L
Bl s e, SHOBMIkNED S hi-. ZND#% Capnocytophaga sp. BHEEE N, 16S rRNA
BIEFERITIC K W) Capnocytophaga sputigena ERIE S Tz, MEIREOZE CIREESEEZTY, &
Z1EBOEBCTEETHTPILEREETOAEE . XEFPFRBRED S DB - AE S hER
BN THTD 1 BIHEINTVDIOATHY, KBEIHELTHRETS.
F¥—77~ N : [i{LEBEE, Capnocytophaga sputigena

Lung abscess, Capnocytophaga sputigena

EFR MR I>’£ 5.

&

]

BLAEEE © 0
Capnocytophaga B T & b OLIMERNZ LW KRR RS EL L.

T B EMEEND 77 LEMRETH A, KRBT AYGIEE M S5AR/H, 16~ Bkl M2 HxE—

BWIESOOWNEENTBY, IO B Capnocytopha- VB A,

ga cavimorsus & Capnocytophaga cynodegmi @ 2 W Fli T3« E T B

WECA R R 2 OOEPICHEAEL, B ok BUBHE 1 2009 4E 1 A0 b, WHVE S ¥ 74 7 THE)

ELTHEYETH B, — 75 Capnocytophaga sputigena, HBMSEREME LTod 7 TICHEL Tz, Bl

Capnocytophaga gingivalis, Capnocytophaga granulosa, TR EOFEMTIEEA S o7 20004E8 HD

Capnocytophaga haemolyz‘zca Capnocyz‘opkada ochra- W TS X HEEOBRE ZIIBMEI N 20 7208

cea, Capnocytophaga Zeadbefterz DEWHITL b F“H] 2010 4E 9 H oM cERRE LR CEh T A5HE)

WLmﬂTéni;wmmmiﬁkm&%#eL Bigf sz, 20114 1 AR E L - R o i X s

CHUEE AN BAE Ll&ﬂﬁ'ﬁJ@ FHRELTHERSRTYS iz’)‘ BCTOHHSIERAL, 2011452 A 2 E! i | A')e."" 4Lu

By GeTE “C@HSEHIH‘“* EOWENTRENS. Lol MBI 2 A 14 HYBEMA &R0, BEHRAEEL

IPUL S  HE3E S N7 AL IS T 1 Bl WKCTABEE oz,

ENTWBEDAT, FNEEIMETS. e b e BLAE B & 1723cm, A IE 653 kg i il
o &l 364°C, MF 112/57 mmHg, IR 74 [6/min - ¥, SpO.
= 99% (room air). MHEINI, GCS EAVSMG. Mol

B 27 R B 1T R R EIEET. JEEBIC )'élif”ﬁf)? R L. i
FAGRETIT R U, DU IRIE - 2B L. TUEER
WZHA & 2 2 il ARG 2 TR

MRS I 5 SRR AR ¢ ISR 9500/ul, CRP 33mg/dl &

T260-0852 -FEETvp IR ELT 12732 RIS OIREE R A8, E~— 5 — %50,

T BET N S B 25 R

Z OO BT TR 5 5 B o 1.
bR B B B A RS T B P 2 DI >

Wy Eh HLAE X ME B (Fig. 1A) - AH TS 1em

© - RETT AL R B PR AR R

SRR T IR RS 4 — 55 RORELHE & FdT.

(E-mail: akira_n_390@yahoo.cojp) M CT B E (Fig 1B) : # ST 285 14 mm O #5132
(Received 26 Jul 2012/ Accepted 21 Aug 2012) DT, FEIENERO AR HENE Y > S HiE IR
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Fig. 1 (A) Chest X-ray film showed a nodular shadow on the right lower part of the lung. (B)
Chest CT showed a 14 mm nodular shadow on the right lung (S°). Neither calcification of the
inner portion of the nodule nor mediastinal lymph node enlargement was observed.

Fig. 2 (A) Gliding colonies were isolated on the 2nd day using blood agar cultures of the aspi-
rated biopsy sample. (B) Gram staining of the bacterial colony showed long and thin spindle-
shaped gram-negative bacilli.

MR AR iz (Fig 2B). HEHMIRE 75 4
Yt DB X U RaplD ANAIL (74 3) OFFR?S

CRNBEBRIC SN L 7o S S T e

FHEHR LN, 2324 HCT A4 FTME#KE ETT
L7z R X 0145 S - gy [ o Bk T I,

EUAES X OREESE DN A MR, PURE R R
o7z, BROURIRAFED STz, LI 23 5E D
Nhi-o7EX%y ) v/7 575 7 (amoxicillin/
clavulanic acid © AMPC/CVA) 1125 mg/HICCTiH#E%E
BllG L7z, 2ok, CT A4 F VISR WL ko ss
FE2 HHEI, MEERERIZBWT gliding colony 7378
2N (Fig 2A), 79 A%BEI2THHERTHEWS S

Capnocytophaga sp. &£ FIE S, WHIFE %
WEFERT AR L 72,

FIFZERT T4 F ¥ & — Rl - 7 ¥ 7 — Y EEE 61T
Lizkzn ki LV"I*} ThHY, O “@J%mﬂ‘éfﬁ
HMehsrufprfEgshi?. MBEE NID ¥
A b« HN20 5 E v I“‘ [Z=v A4 ] TC sj)utz:gena &
SEENTz (T— FFEE 7077131). 16S rRNA #E{ix T T
fn: WAiT L7z & 25, C. sputigena O FHekk o H LA
(NR0O26095) & 997% O —EHETH D, EINSEEE &

el 37 G he
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Fig. 3 A follow-up chest CT scan one year after treat-
ment showed only a scar-like lesion.

3 09.9% DO—F 5 e, KEMRE C. sputigena &M 5E
ANz HBYBETHAT L RS R TIR T v

¥y v (ampicillin), ¥+ 31 ¥ (piperacillin),
T+ 7 F V4 (cefotaxime), 7 MU TF VY (cef
triaxone), t7 YV bl v - ERF I (cefditoren piv-
oxil), A WAL (meropenem), 7V AQUTA ¥V
3 /%4 7Y ¥ (minocycline), 7 &
F 257z =3—) (chloramphenicol), VA7 T ¥4
v (levofloxacin : LVFX) WEZME42 R L, AVT 7
ARFHV = - M)A 7Y A (sulfamethoxazole-tri-
methoprim) 20 A% R L 72,

AR 3 4 HOSRICTHBL, BHXIY KA
Bel LTT7 ¥y v/ ANNT & A (ampicillin/sul-
bactam : ABPC/SBT) 6g/H & 2 ) v < 4 ¥
(clindamyecin : CLDM) 1200 mg/H 12 & 5 & ik A 5t %
Bl L7z, 3SH23AT7TEXT V) /2575 #1125
mg/H+271) %<4 600mg/HOMIRICET LB
Be. 24 ABIAIRGFREZHE L. S 1ESD 201241
AHEAT L7z )#8 CT 55 (Fig. 3) T, BEMofE
EMRLTHRB L L

E

Caprocytophaga B W E 1979 SE T L WE & LTS
L7z, @R ED 7T AEHRRTH ST, L L
TREFTICS~10%DREEHT A% BERL, WHAINEL &
BIEWIZ 2~4 B2 BT 22 0HITONE, KEFRIC
BHEES2OMMPEENTBY, 205 H C canimor-
sus & C. cynodegmi @ 2 WL EICA X p T D)L

(azithromycin),

AR LEMCHE IS & A RfE i 26 & L Cl%E T
HAhH. —J C. sputigena, C. gingivalis, C. granulosa, C.
haemolytica, C. ochracea, C. leadbetter: ® 6 WHEIZ &
FOTEPFIZERT 5.

P4 DR L 2 2P T, RSO Ml -5{2
Capnocytophaga BT X 5 EIAE (3R % B
3201 1, Z DR BRI ECOWINETH 5.
B OFEITINER S OEBE R L b AT - T
Y, F—F Nk s AT E BN AT
Bt - ARG & TH BV, IR EREE & LTI
2eH8 200, NGALDRRERDS 2 40, NRIAS 3 fa S, HME
BERMR R T E RSO DN D 5 — 0T, HEREN
WEPTRVIER DB ONSE,. Capnocytophaga B
V& B P ER I HE (BRI & A AR Vi bR < )i
Weze L7z BR Y CLEPISLC 20 o34 S /e (Ta-

blel). %hTh C. sputigena & FEENT2DIE, 2008
SFCHAVG L O E 13 5T BNl 22 - Nl & FE5E
L7952 b0HEREN1BoRTH D, FHE

TRIhTETHWE SN TR,
AFEBNI I ERRE IO CT 74 FTs g 55

BENTBY, BEBEOWREIEEIIRETER
WhDD, KRB ZOBEDREEHTHTLEZLN

L. AT ORI Z & ORBEEEE T TR Y,
FNDTHEIES - BRI LR TH L L ED
5. AGEF O &9 (W 7% Gl BUS & £ 2 W L IR
JEQREFIREM S H B Z b, FRIO LD LREHRE
DEEMEEWF & U T Caprocytophaga TR & 5 WL EF &

BE D RFICE (RE EE L HN

Capnocytophaga JEW O HBERZHEICEH L TIL &
WA LGk, CLDM 0)"“@‘5 RS RIFTH B, ~
2V VRIS U CREFERERIERT s ¥ v — ¥
(extended-spectrum B-lactamase : ESBL) % & ®72p%
7 ¥ —VEEROBENREL T, BFriv—+F
MHEIRZ G L2 E o RS RIEFTH DY, BT 2
v —BHELEEGH LR Y RIFEBIREE
Z2bND. —F T 7 xhRICH LTS vitro T
ESBL A% & 72O ESHA SN L 20,
T2 BT MR O W REME % STICE S BEFH B,
w4 FRBIOPF /JurR Abu=gy-—
(metronidazole) M EZMIEWMEIZL o TENKE L,
REUEOHRD HNELHEMRMUEOKRD RFTOoNE. FiZ
F/u Y RICHLTE, 1990 FECIC IR BRI L
L&D E L RZ 1 o hizas, LVEX FRiRIRATIC
SEAE L 72 IE T LVFX B EETH o 2 lET D
DY WEESFBEINTREEIITETERVWEERD
Na. 73790y PRV a4 ¥ ¥ (vancomy-
cin) WL TAMENLZ VL) TH A, AREHFTIE
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Table 1 Previous reports of respiratory infections resulting from Capnocytophaga spp. derived from human oral cavity

Author Age  Sex Cultured bacteria Diagnosis Complications
1985 David 18 M Capnocyiophaga sp.+S. aureus empyema traumatic esophageal perforation
19 - F  Capnocyiophaga sp.+ H. influenzae  empyema multiple birth defects
66 M Capnocytophaga sp.+ E. corrodens  empyema lung cancer
66 M Capnocytophaga sp. lung abscess lung cancer
1986 Mosher 51 F  Capnocytophaga sp. mediastinal abscess  dental pyorrhea
1986 Hara 72 M C. ochracea empyema none
1987 Ota 73 M C. ochracea+ E. corrodens empyema postoperation of lung cancer
63 M Capnocytophaga sp. pneumonia esophageal cancer
1994 Lorenz 25 M Capnocytophaga sp. pneumonia none
1998 Lin 2 M Capnocytophaga sp. pneumonia tetralogy of Fallot
2000 Fukuoka 48 F  C. gingivalis lung abscess none
2000 Hourmont 29 M Capnocytophaga sp. empyema GERD, post-Nissen fundoplication
2001  Geisler 30 M C. gigivalis pneumonia, sepsis AML posttransplantation
2003  Bonatti 46 F  C ochracea+S. anginosus empyema liver cirrhosis (HCV)
2008 Atmani 13 M C. sputigena pleuropneumonia none
2008 Wilde 56 M Capnocytophaga sp. pneumonia AMI post CABG
2009  Satou 58 M C. leadbetieri empyema gastroesophageal junction cancer
2009 Ishiguro 54 M Capnocyiophaga sp.+ A. israelit empyema diabetes mellitus
2010 Matsumoto 72 M Capnocytophaga sp. lung abscess lung cancer
2012 Raghu 39 M Capnocytophaga sp. lung abscess typical carcinoid

GERD, gastroesophageal reflux disease; AML, acute myelogenous leukemia; HCV, hepatitis C virus; AMI, acute myocardial infarction;

CABG, coronary artery bypass graft; S. aureus, Staphylococcus aureus; H. influenzae, Haemophilus influenzae, E. corrodens, Eikenella

corrodens, S. anginosus, Streptococcus anginosus, A. israelii, Actinomyces israelii.

RV VREEDIEEALORBEIORZMLEZ AL
TBY, BERIICLR=VY ¥R & CLDM OHFHICT
WEEB LN RREMICEL TRz YT Y 2055
NTELHT, BRYCIREEORERILRPH IR HEICD
L ELEBABATOND Z LMLV, SHOMEEE
BMLEZ BN

Capnocytophaga B W&, 2008 SEIZHMA b AV %
EERAHEELRTNE L, EEAHOWME PRS2 &
DEFNZEN L SVOBETAMICL 2SO0 EF TN T
WHEDHBARHTH S, BELH HMBBEORES SR
TREPNFH SN T B EEbILAS, BiYEs LTo
EHRGBEEHER LTV 20I0d, HETFRITOTRES
Mgk & WEME L T—2>—2DEFAORER DR E %
AL NV E T, BRZHAERTHW I LR
BREEZEZONI.
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Abstract
A case of lung abscess due to Capnocytophaga sputigena

Akira Naito™”, Yasuo Takiguchi® Yoko Akiba®, Yosuke Suruga®,
Michio Suzuki® and Koichi Imaoka®
*Department of Respiratory Medicine, Chiba Aoba Municipal Hospital
"Department of Respirology, Graduate School of Medicine, Chiba University
¢ Department of Laboratory Medicine, Chiba Aoba Municipal Hospital
4Laboratory of Reservoir Control of Zoonoses, Department of Veterinary Science,
National Institute of Infectious Disease

The patient was a 27-year-old man, whose chest CT scan showed a nodular shadow on the right lower lobe
while he worked as a volunteer in Nicaragua. After he returned to Japan in February 2011, he was admitted to
our hospital for further evaluation. Because his bronchoscopic examination did not provide a definitive diagnosis,
the patient underwent CT-guided lung biopsy. The aspirated fluid did not show any malignant cells, but it did
show large amounts of leukocytes. From the sample cultures, Caprocytophaga sp. was isolated, and Capnocytoph-
aga sputigena was identified using 16S rRNA gene analysis. The patient was diagnosed with lung abscess caused
by C. sputigena, and underwent antimicrobial therapy. A follow-up chest CT scan one year later showed only a
scar-like lesion. C. sputigena, isolated and identified from respiratory specimen culture, has previously been
shown in only 1 case in the French literature. This is the first case report in Japan showing a respiratory infec-
tion resulting from C. spufigena, though we cannot rule out the potential mixed infection with other pathogens.
To clarify the pathogenic significance of Capnocytophaga spp. in respiratory infections, more cases needed to be
analyzed.
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Capnocytophaga canimorsus infection
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1. Bl&s - %

BT IVA ST 7= B ZEY R RYYE
2, AXRLFADNENTEEO-FTH S
Capnocytophaga canimorsus % LK E & 3 5T
WHRBIIETH Y, FITA R - 520X 5
g - RGP TIEGE - FBIET 4. FHERIIC
WERBCEBER e L L, EEMATIEA

BBAL L CIUIE IR 5 & & DSFBUTH 5.

AFE VL SCBRAY IS, 1976 4RI T A Y h THID
T s N2d, Fn DR EREA S £
HOEPIC o TWierolzb DD, C canimor-
sus WIS R BAEBIWORERTH B T
L, FEBMRZEZZ LN LFEL T
ToEHEM S NG, BRAIZC canimorsus B35
R LWL U TR bz 013 1990 4T
& 57,

2. & #

1976 SELIKE, Z R F TICHFR TR 280 Bl
YIRSV D 5. 2% IEBIEZ £ L&
FEBITHY, FARIBLF0%THE 7
YR—=7 AT VY OEFENRE T, BEHEO
FEBT TR ENATDI00TH AH0 0.5 A,
0.7 NEHEFTEN TV B2V RER % &7z,
AHE & DBWIE o TV WEEW O EEUI R
Thb.

FEDBHE DL IIEFERETH Y, 50-60
WA TR L VAT, 40U B8 EI L2

B b, Bidf 73 L BT FPSL .
B, 73— VARTERE 7 E ORMRED
g, MRS R EREDIMET T A%
A% $ Z2 72 vwb W 5 immunocompromised host
MWD, BFRTREEBEEOLVEREL D
QNS

N F TOHRBITTICHCKEEE R B ARDRER
TH5HA, BERENRARX - AIDEERTH 5
ZrlaBEZA L, REZEFRFTIRELTY
HEMEMENGE LaLiehs, FiiEsE
[T D ASE D FEA KRB B U TSR AR T
Bipd, ERIRWTH 5.

N CiE 1993-2012 4548, SCRRIDIC 3141 (9
LTI 8 Bl) oA H 5. TAE, HMEEX
HEE R C, 21 61252008 £ LLEE D 5 4E R TD
WETHBH, ZNEEICEEESFEE SN D5
EPWR I LICEBEELZLNRBY, EHA
OO LD —EER LN SN A, BHEOER
DAE, BiIE BN ORE LR TH L. EH
MHEFICIE, BREOFEEBBERLELTH

D, BREBEOHEIILAEEENERIAON
2w,
3. " =

A RREGED 15-20 %, F 2O T,
TP OMEEREEZE) EnbhTBY, €0
AERE & U Cld Staphylococcus BT, Streptococ-
cus BRI 2 ED 7T NG, Pasteurella JR T,
Bartonella BH (M0 > 2 &), % LT Capno-
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£ 1 C. canimorsus BEIE DERNES OBLER b LU TER
a. REEHER b. EiER

KSR B REBIEL % FAEIR TR %
4 Xt 15(3) 48 25(8) 81
A g 4 13 1
R 6(4) 19 1 3
4 R & DB 4(1) 13 # 1 3
A2 2 7 - IR 3 10

) SO () PIRTETH (P,

cytophaga B 72 £ D 75 NEVEW, “Fusobacte-
rium J& =2 Clostridium JB T (W15 ﬂ) T E DRk
SR & Vo f:ﬁfi'/i’ DA 1"76”&? % i’LZgJ’

THY, _&mfﬁx*v%lUf%ith
DIFFERET A L, REERMED L < ALE
TORBEDPEN T EDHFBTH 5% 1979 4F 12
BELTHLL, B SHEICHHEINE £
DH B eflLe FOOENEIERETH D, HhE
WICHHIT 2 L £ 2 5N TWAHIEh, FHICH
KRG L CHRIMFER E2RBI T 8205 5"
NP D 25, C. canimorsus,
BAZX - AOOBERFEERETHS. WThd
R AIEEME AT A2 BEEFOITE
A &L C. canimorsus TEHZ X B, ERNDA R -
FADHTETIE, C. canimorsus O EPILRH
A XT74%, 2a57%CTHY, HELEETE
TREY A ERICHRE L T 5

C. canimorsus v& FIZIEE - }X%ﬁﬁﬂﬁ‘% H5b
WO RO SN Z L &Ko TERGeT
a.mhﬁ%@wmi4xu%#m%,x
- BB A8%, A X - a3k PRIE ks
16%, RFH1%THAY. INnF Tk b-k

MEGOIEIT R,

B D E 7 & CTIEAAE X ‘Dog bite infec-
tion’ & LTHAENTWAE I E0L WS, BN
JEB T A T - FEAE IS L B F A% 10 41
(32%) LECKDOIH CHERTHEVEEE 5D
TEY, Aadb M xe & S ICERER BRI
Thb hTHPIBHICLBEREETILEH
W ABIAIET LCB Y BIEENE W (R 1-a).

C. canimorsus DF ¥ HFREFH L FHEH

C. cynodegmi

MO fERETFIZB L CidvE 728 2 finig <

I - BRAERBI BT U CTAE O B HEE DR D T
B n—T5T, FETSH L AFICERELT S 2
B AL DWTIESHOMHANE NS,

LA L&ds, 7AY DO Id A
R A3l - BBESOLEL 20T
DEFEMETH 5 DOITH L TY, AIETIE 40 7%
P EBED §H % K, BB OFHEERDT 60
RHEIBETHBEI NS, BRITERELRYAZE
HTH5.

4. % &

RIS 1-14 H, ENEFTIE2-3 B
%, FEREAIINC IS B TR, B AR,
JERE, TR, WPV, RS L omEIRE R

SHRHIZBIC BRI ET LTBY, |
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Canine leptospirosis, which is caused by infection with pathogenic Leptospira species, occurs
worldwide, but information regarding the causative Leptospira serotypes and genotypes and their
effects on virulence in dogs remains limited. Monitoring acute leptospirosis in dogs as sentinels can
also aid in estimating the risk of human leptospirosis, particularly when the disease is rare, as it
currently is in Japan. Among 283 clinically suspected cases of leptospirosis diagnosed from August
2007 to March 2011 in Japan, 83 cases were laboratory diagnosed as leptospirosis by blood
culture, a rise in antibody titres in paired sera using a microscopic agglutination test (MAT) and/or
DNA detection using flaB-nested PCR. The infected dogs comprised hunting dogs (31 dogs) and
companion animals (50 dogs) and two unknown; 63.4% of the infected dogs were males. The
mortality rate was 53.2 %. A rise of at least fourfold in MAT titre was detected in 30 dogs whose
paired serum samples were obtained, and the predominant reactive serogroup was Hebdomadis
(53.3 %), followed by Australis (16.7 %) and Autumnalis (16.7 %). Leptospira interrogans was
isolated from 45 dogs of the following serogroups: Australis (16), Autumnalis (six), Canicola (one),
Hebdomadis (21) and Icterohaemorrhagiae (one). All of these serogroups caused lethal infections
(57.1-100 %). Genetic heterogeneity was demonstrated in serogroups Australis, Autumnalis and
Hebdomadis by multilocus sequence typing (MLST) and/or RFLP analysis based on PFGE. In
serogroup Hebdomadis, each genotype determined by MLST had a unique mortality rate in the
infected dogs. Although classic canine leptospirosis is associated with serovars Canicola and
Icterohaemorrhagiae, serogroup Hebdomadis has become the predominant serogroup causing
high mortality in Japan. This study suggests that the virulence of members of serogroup
Hebdomadis in dogs may be associated with the genotypes in this serogroup.

tPresent address: Saga Prefectural Meat Inspection Office, 4127 Shimotaku, Minamitaku-machi, Taku-shi, Saga 846-0024, Japan.
Abbreviations: EMJH, Ellinghausen—McCullough—-Johnson—Harris; MAT, microscopic agglutination test; MLST, multilocus sequence typing; ST,

sequence type.

The GenBank/EMBL/DDBJ accession numbers for the flaB sequences of canine Leptospira interrogans isolates determined in this study are

AB700138-AB700210.

A supplementary figure is available with the online version of this paper.
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INTRODUCTION

Leptospirosis is a worldwide zoonosis caused by infection with
pathogenic Leptospira species, affecting almost all mammals
(Bharti et al., 2003; Faine et al., 1999). Canine leptospirosis is
widespread throughout the world, and dogs serve as both
incidental hosts for various leptospiral serovar strains and
maintenance hosts for serovar Canicola (Sykes et al,
2011). Monitoring acute infection of leptospirosis in dogs
as sentinels can also aid in estimation of the risk to humans in
specific areas (Martins et al, 2012). In accidental infections,
dogs exhibit acute or subacute hepatic and renal failure,
which historically is associated with serovars Canicola and
Icterohaemorrhagiae (Goldstein, 2010). However, the wide-
spread use of bivalent vaccines comprising these serovars and
the increased contact between dogs and wildlife reservoirs in
expanding suburban environments are likely to result in
changes of the prevalent Leptospira serovars or the emergence
of new serovars in the USA and Europe (Ellis, 2010; Gautam
et al., 2010; Stokes et al., 2007). Although there are numerous
reports on serological investigation of canine leptospirosis,
characterization of Leptospira isolates causing clinical disease
in dogs is limited (Suepaul er al, 2010; Sykes et al., 2011). No
recent information on leptospiral species and members of
serogroups (serovars) causing clinical disease in Japan has
been reported.

In human leptospirosis, it was considered previously that
distinct clinical syndromes were associated with specific
serogroups, especially serogroup Icterohaemorrhagiae, but this
has now been refuted (Levett, 2001). In contrast, it has been
suggested recently that a specific clone in Leptospira interrogans
serovar Copenhageni was related to severe pulmonary
haemorrhage syndrome (Gouveia et al., 2008). A specific clone
[a genotype defined by multilocus sequence typing (MLST)] of
L. interrogans serovar Autumnalis was associated with out-
breaks of leptospirosis in Thailand (Thaipadungpanit et al,
2007). A serological study indicated that members of serogroup
Pomona caused more severe renal disease and were associated
with a worse outcome in dogs than disease caused by
serogroup Autumnalis or Grippotyphosa (Goldstein e al,
2006); however, the differences in the virulence of different
Leptospira genotypes in dogs remain unknown.

In this study, we performed laboratory diagnoses, including
culture, antibody detection using the microscopic agglu-
tination test (MAT), and DNA detection by flaB-nested
PCR, of clinical specimens collected from dogs clinically
suspected of leptospirosis in ten prefectures in Japan. We
characterized leptospiral isolates by serological and molecu-
lar methods such as MLST and RFLP analysis based on
PFGE, and examined the association of Leptospira ser-
ogroups and genotypes with the outcome of infected dogs.

METHODS

Clinical sample collection. Clinical samples of blood, serum and
urine were collected from dogs that exhibited: (i) at least two of the

four symptoms of leptospirosis — fever, vomiting, hyperaemia and
haemorrhage of the mucous membranes, and jaundice; and/or (ii)
acute renal involvement (abnormal values in creatinine and/or blood
urea nitrogen) of unknown origin; and/or (iii) acute hepatic
involvement (abnormal values in alanine aminotransferase, aspartate
aminotransferase and/or alkaline phosphatase) of unknown origin, in
ten prefectures of Japan (Ibaraki, Chiba, Mie, Fukuoka, Saga,
Nagasaki, Kumamoto, Miyazaki, Kagoshima and Okinawa) from
August 2007 to March 2011.

Isolation of leptospires from dogs clinically suspected of
having leptospirosis. To isolate leptospires, two drops of blood
were inoculated into 4 ml liquid Korthof’s medium containing 10 %
rabbit serum and liquid Ellinghausen-McCullough—Johnson-Harris
(EMJH) medium (Faine et al., 1999), and cultivated at 30 °C for 3
months. The cultures in which no leptospires were observed under
dark-field microscope during the 3-month incubation period were
deemed negative.

Antibody detection from dogs clinically suspected of having
leptospirosis. A MAT was performed to detect anti-Leptospira
antibodies in patient serum samples (Faine et al, 1999) using a
battery of previously described reference strains (Koizumi et al,
2008). Briefly, 25 pl of twofold serially diluted serum samples was
incubated with the same volume of leptospiral cultures for 3 h at
30 °C. The end point was determined by the presence of ~50 % free,
unagglutinated leptospires compared with the control suspension
(Levett, 2001). At least a fourfold increase in antibody titre between
acute and convalescent serum samples was judged as positive. These
reference strains were cultivated in liquid modified Korthof's medium
as described above.

Identification of the serogroups of dog isclates. The serogroups
of the isolates were identified by MAT using a panel of anti-Leptospira
rabbit sera for serovars Australis, Autumnalis, Bataviae, Canicola,
Castellonis, Cynopteri, Djasiman, Grippotyphosa, Hardjo, Hebdomadis,
Icterohaemorrhagiae, Javanica, Mini, Pomona, Pyrogenes, Sejroe, Sarmin
and Tarassovi.

DNA detection from dogs clinically suspected of having
leptospirosis. DNA was extracted from blood or sediment from
plasma, serum or urine after centrifugation (16 000 g, 10 min) using a
DNeasy Blood and Tissue kit (Qiagen). Extracted DNA was subjected to
nested PCR to detect the leptospiral flaB gene, as described previously
(Koizumi et al., 2008), with slight modifications. The reaction volume of
the first PCR mixture, which contained 5 pl DNA template, was 50 pl.
Next, 1 pl first PCR product was added to 19 pl second PCR mixture.
DNA sequencing of the amplicons was performed using a BigDye
Terminator v3.1 Cycle Sequencing kit (Applied Biosystems) with the
second PCR primers (L-flaB-F2; 5'-TGTGCACAAGACGATGAAAGC-
3/, L-flaB-R2; 5-AACATTGCCGTACCACTCTG-3").

flaB sequencing. DNA was extracted from the Leptospira isolates,
and leptospiral flaB was amplified using the first PCR primers (L-
flaB-F1; 5'-CTCACCGTTCTCTAAAGTTCAAC-3’, L-flaB-Rl; 5'-
TGAATTCGGTTTCATATTTGCC-3'), after which the nucleotide
sequences of the amplicons were determined as described above.

MLST. MLST of the isolates was performed according to
Thaipadungpanit et al. (2007). Sequence types (STs) were assigned
through the MLST database (http://leptospira.mlst.net/). The new STs
obtained in this study (ST118 and ST119) have been deposited in this
database. The concatenated sequences were aligned in MEGA4
(Tamura et al,, 2007) using CLUSTAL W, and phylogenetic distances
were calculated in MEGA4 using the neighbour-joining method.

http://jmm.sgmjournals.org
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PFGE. RFLP analysis of the genomes of Leptospira isolates was
conducted by PFGE using the restriction enzyme Nofl, as described
previously (Koizumi et al, 2009).

Statistical methods. Each serogroup of Leptospira isolates, Australis
(n=14), Autumnalis (n=6) and Hebdomadis (n=21), was tested for
serogroup-specific correlation with mortality rate. For the Hebdomadis
serogroup, except in one case of mixed infection with ST37 and ST119,
each ST, ST37 (n=8), ST118 (n=5) and ST119 (n=6), was tested for
genotype-specific correlation with mortality rates. Associations with
dead/alive data were tested using a 2 x 3 Fisher’s exact test.

RESULTS

Features of laboratory-confirmed leptospirosis in
dogs

Of the 283 clinically suspected cases, 83 were laboratory
diagnosed as leptospirosis by blood culture, antibody
detection (at least a fourfold increase in MAT titre in
acute and convalescent serum samples) and/or DNA
detection, and leptospirosis was detected in dogs from all
prefectures surveyed. Blood cultures were performed for
243 animals, and leptospires were isolated from 45 animals.
Paired serum samples were obtained from 58 animals, of
which a significant increase in antibody titre was detected
in 30 serum samples. Blood and/or urine samples for DNA
detection were collected from 236 animals and subjected to
flaB-nested PCR. Leptospiral flaB was detected in 44
animals. There were 14, three and nine dogs that were
positive for culture and DNA detection, culture and
antibody detection, and DNA and antibody detections,
respectively, and five dogs were positive for all three tests.
Culture, MAT using paired serum samples and DNA
detection were performed in 76, 33 and 71 of the 83
positive animals, respectively, and positive results were
obtained in 45, 30 and 44 animals, respectively. Thus, the
sensitivity of these tests was 59.2 % for culture, 90.9 % for
antibody detection and 62.0 % for DNA detection.

The ages of the infected animals ranged from 5 months to
13 years (median 5 years), and 63.4% were males. The
infected dogs consisted of hunting dogs (31 dogs) and
companion animals (50 dogs) (two were unknown). All the
animals routinely went outside. Of the 82 positive animals
with a recorded vaccination history, 24 (29.3%) were
vaccinated. We obtained information on the outcome of 79
of the 83 laboratory-diagnosed animals 3 months after the
first visit. The mortality rate among them was 53.2 %. The
clinical manifestations of the laboratory-confirmed dogs at
the initial visit were fever (13.3 %), vomiting (71.1 %),
hyperaemia and haemorrhage of the mucous membranes
(41.0 %) and jaundice (78.3 %).

Detection of anti-Lepiospira antibodies and
leptospiral flaB in dogs clinically suspected of
having leptospirosis

Thirty dogs were serologically confirmed to have leptospir-
osis using paired serum samples, although convalescent

sera was obtained only from 58 of 271 dogs whose acute
serum samples were collected. The predominant reactive
serogroup was Hebdomadis (53.3 %), followed by Australis
(16.7%) and Autumnalis (16.7%) (Table 1). Although
definitive diagnosis was made using paired serum samples, it
was assumed that a high MAT titre ( > 800) in a single sample
to a non-vaccinal serovar, accompanied by clinical signs
of leptospirosis, is highly suggestive of active infection
(Goldstein, 2010). There were 29 dogs whose single serum
sample showed a reciprocal MAT titre >800 (Table 1).
Combined with the results from paired serum samples, the
predominant reactive serogroups were Hebdomadis (57.6 %)
and Australis (20.3 %), which were detected in eight of the
ten prefectures and five of the ten prefectures, respectively
(Table 1). In contrast, antibodies against members of
serogroups Canicola and Icterohaemorrhagiae, which are
generally associated with canine leptospirosis, were detected
in only 6.8 and 0% of the samples tested, respectively.
Leptospiral flaB was detected in 44 animals: 23 in blood
samples, 16 in urine samples and five in both blood and urine
samples. Based on flaB sequences, all the Leptospira species
were L. interrogans (data not shown).

Molecular and serological characterization of
Leptospira isolates

Leptospires were isolated from 45 animals, and 73 positive
cultures were obtained from cultures using Korthof’s and/or
EMJH medium in seven prefectures (Table 2). The
serogroups of the isolates were identified as Australis (16),
Autumnalis (six), Canicola (one), Hebdomadis (21) and
Icterohaemorrhagiae (one) by reactivity with the reference
antisera (Table 2). Based on flaB sequences, the species of all
the isolates were L. interrogans. MLST analysis revealed that all
serogroup Australis isolates belonged to ST37, whereas
serogroups Autummnalis and Hebdomadis isolates comprised
three and four STs including new STs, ST118 and/or ST119,
respectively (Fig. 1, Table 3). ST37 was detected in serogroups
Australis, Autumnalis, Canicola and Hebdomadis, and ST118
was detected in serogroups Autumnalis and Hebdomadis.
Although only one ST (ST37) was detected in serogroup
Australis by MLST, PFGE using the restriction enzyme Notl
demonstrated genetic heterogeneity in the serogroup
Australis (Supplementary Fig. S1 available in JMM Online).
Genetic heterogeneity was also observed in each ST of the
serogroups Autumnalis and Hebdomadis (data not shown).

Influence of the infecting serogroup and ST on the
ouicomes of infected dogs

Members of all five serogroups of Leptospira isolates caused
lethal infections in dogs (57.1% in Hebdomadis, 78.6 %
in Australis and 100% in Autumnalis, Canicola and
Icterohaemorrhagiae) (Table 3), and there was no statist-
ically significant difference in the mortality rate among
the serogroups (P=0.11). In the Hebdomadis serogroup
isolates, the mortality rates varied among the STs detected:
0% in ST103, 28.6 % in ST119, 77.8 % in ST37 and 80.0%
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Table 1. Detection of anti-Leptospira antibodies by MAT in dogs clinically suspected of having leptospirosis

None of the samples tested was specific for serogroup Icterohaemorrhagiae.

Prefecture Serum sample (no. positive Serogroup
animals)*
Australis Autumnalis Ballum Canicola Hebdomadis Pomona
Ibaraki Paired (2) 0 0 0 0 2 0
Single (0) 0 0 0 0 0 0
Chiba Paired (4)t 0 0 3 3 0 0
Single (0) 0 0 0 0 0 0
Mie Paired (2) 0 0 0 0 2 0
Single (1) 0 1 0 0 0 0
Fukuoka Paired (0) 0 0 0 0 0 0
Single (3) 2 0 0 0 1 0
Saga Paired (2) 1 0 0 0 1 0
Single (4)F 0 1 0 0 3 1
Nagasaki Paired (0) 0 0 0 0 0 0
Single (2) 2 0 0 0 0 0
Kumamoto Paired (1) 0 0 0 0 1 0
Single (1) 0 0 0 1 0 0
Miyazaki Paired (10)" 1 3 0 0 6 2
Single (14)% 2 2 0 0 11 1
Kagoshima Paired (9) 3 2 0 0 4 0
Single (3) 1 0 0 0 2 0
Okinawa Paired (0) 0 0 0 0 0 0
Single (1) 0 0 0 0 1 0
Total Paired (30) 5 (16.7 %) 5 (16.7 %) 3 (10.0 %) 3 (10.0 %) 16 (53.3%) 2 (6.7 %)
Single (29) 7 (24.1 %) 4 (13.8%) 0 1 (3.4%) 18 (62.1 %) 2 (6.9 %)
Paired + single (59) 12 (20.3 %) 9 (15.3%) 3 (5.1%) 4 (6.8%) 34 (57.6 %) 4 (6.8%)

*For single samples, a positive result was a reciprocal MAT titre >800.

tThere were four dogs (Chiba: two; Miyazaki: two) that exhibited equal titres of multiple serogroups.
tThere were three dogs (Saga: one; Miyazaki: two) that exhibited equal titres of multiple serogroups.

in ST118 (Table 3), but there was no statistically significant
difference in the mortality rate among the STs (P=0.063).

DISCUSSION

Canine leptospirosis occurs worldwide and there are
numerous reports on serological investigations on canine
leptospirosis, but information on the causative Leptospira
serotypes and genotypes and their effects on virulence in
dogs remain limited. In human leptospirosis, although an

association between clinical severity and specific leptospiral
serogroups has been refuted (Levett, 2001), it has been
suggested that a specific clone or genotype can be asso-
ciated with enhanced virulence (Gouveia et al, 2008;
Thaipadungpanit et al, 2007). In canine leptospirosis, a
serological study indicated differences in the outcomes of
dogs infected with leptospires belonging to different
serogroups (Goldstein et al., 2006). However, the differences
in virulence of Leptospira genotypes among infected dogs
remain unknown. In this study, all five serogroups of

Table 2. Serogroups of Leptospira isolates obtained in this study

Prefecture Serogroup (no. animals from which L. interrogans was isolated)
Chiba Icterohaemorrhagiae (1)

Mie Australis (1)

Fukuoka Australis (1)

Kumamoto Hebdomadis (2)

Miyazaki Australis (14), Autumnalis (5), Canicola (1), Hebdomadis (15)
Kagoshima Autumnalis (1), Hebdomadis (3)

Okinawa Hebdomadis (1)
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ST36

ST37

ST17

0.0005

Fig. 1. Phylogenetic tree based on the concatenated sequences of
Leptospira isolates. The sequences were aligned in MEGA4 using
cLusTAL w, and phylogenetic distances were calculated in MEGA4
using the neighbour-joining method. Numbers on the nodes
indicate the bootstrap support after 1000 replicates. Each ST is
based on partial nucleotide sequences of seven housekeeping
genes and assigned by the MLST database (http:/leptospira.mist.
net/). Bar, 0.0005 nucleotide substitutions per site.

Leptospira isolates caused mortalities in dogs, and there was
no statistically significant difference in the mortality rate
among the serogroups (Table 3). Conversely, the nearly
significant differences in mortality rates among STs of
serogroup Hebdomadis defined by MLST (P=0.063)
suggested that the virulence of Hebdomadis in dogs may
be associated with the genotypes in this serogroup. This

statistical value may be attributable to the small sample
numbers in this study, and a larger sample size may be
needed to verify the correlation between Leptospira geno-
types and virulence. Reduced virulence in a specific genotype
has never been reported, and a new insight into leptospiral
virulence could be obtained through a comparative genomic
analysis of strains of the serogroup Hebdomadis (Gulig
et al., 2010; Nash et al., 2010).

Classically, L. interrogans serovars Canicola and
Icterohaemorrhagiae have been associated with clinical
leptospirosis in dogs worldwide. However, the incidence of
infection caused by these two serovars has decreased, and
other serovars have become prevalent in the USA and
Europe, probably due to the widespread use of bivalent
vaccines of Canicola and Icterohaemorrhagiae, as well as
increased contact between dogs and wildlife reservoirs
caused by expanding suburban environments (Ellis, 2010;
Gautam et al, 2010; Stokes et al, 2007). In the present
study, the most common Leptospira serogroup responsible
for acute disease in Japan was L. interrogans Hebdomadis,
followed by Australis and Autumnalis (Tables 1 and 2).
Although there is no information on the proportion of
each serovar, one review article described that serovars
Australis, Canicola, Copenhageni and Icterohaemorrhagiae
have been isolated from dogs in Japan (Yanagawa, 1992).
Bivalent vaccines have been used in Japan since the 1970s,
and members of serogroups Autumnalis and Hebdomadis

Table 3. Serogroups and STs of Leptospira isolates and their influence on the outcomes of infected dogs

Serogroup ST (no. of animals) Mortality rate (%) Outcome* Vaccination
No Yes Unknown
Australis ST37 (14)} 78.6 D: 11 10 1 0
R:3 2 0 1
Autumnalis ST36 (4) 100 D: 4 3 1 0
R: 0 0 0 0
ST37 (1) 100 D:1 1 0 0
R: 0 0 0 0
ST118 (1) 100 D:1 0 1 0
R: 0 0 0 0
Canicola ST37 (1) 100 D:1 1 0 0
R:0 0 0 0
Hebdomadis ST37 (9)% 77.8 D:7 5 2 0
R: 2 1 1 0
ST103 (1) 0 D: 0 0 0 0
R:1 0 1 0
ST118 (5) 80 D: 4 3 1 0
R: 1 1 0 0
ST119 (7)% 28.6 D:2 2 0 0
R:5 4 1 0
Icterohaemorrhagiae ST17 (1) 100 D:1 1 0 0
R: 0 0 0 0

*D, Death; R, recovery.

1The outcome of two of 16 dogs from which L. interrogans serogroup Australis was isolated was unknown.

$One dog that died had a mixed infection with ST37 and ST119.
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were isolated from mice captured in Miyazaki Prefecture,
which was one of the investigation sites in this study
(Koizumi et al, 2008). Therefore, it is strongly suggested
that the cause of the emergence of new serogroups
(Autumnalis and Hebdomadis) in Japan is the same as that
of the emergence of new serovars in other foreign countries.
In contrast to this study, Iwamoto et al. (2009) indicated
recently that antibodies against Icterohaemorrhagiae were
commonly detected in healthy unvaccinated dogs through-
out Japan. Subclinical disease is common in dogs, and
differences in clinical outcomes among leptospiral ser-
ogroups have been suggested (Goldstein et al, 2006).
Therefore, the serogroup Icterohaemorrhagiae strains pre-
sent in Japan may cause subclinical infection more often
than the serogroups detected in this study. Furthermore,
cross-reactions and even paradoxical reactions are often
observed in leptospiral infections (Levett, 2001), which may
also explain the discrepancy between the previous work by
Iwamoto er al. (2009) and the results of this study.

MLST has been widely employed for bacterial genotyping
(Maiden, 2006) including Leptospira species (Ahmed et al.,
2011; Thaipadungpanit et al, 2007). MLST is a simple
molecular technique and can generate reliable, repro-
ducible and easy-to-interpret results that are widely
exchangeable compared with the results of PFGE. In the
present study, MLST detected more STs than flaB
sequencing (data not shown), but the same STs, i.e. ST37
and ST118, were found in more than one serogroup (Table
3). Thus, MLST is suitable for intra-serogroup genotyping
but not for serogroup identification, at least for Japanese
isolates. Moreover, PFGE using the restriction enzyme Notl
demonstrated genetic heterogeneity in the same ST in the
same serogroup (ST37 in serogroup Australis; Fig. S1),
indicating that MLST has less discriminatory power than
PFGE in Leptospira genome analysis.

The present study indicates that canine leptospirosis occurs
in various areas of Japan. Both hunting and companion
dogs were infected with leptospires, suggesting that
infection with leptospires occurred in the living environ-
ments of humans, in addition to specific environments
such as forests. Acute canine leptospirosis occurs in
prefectures such as Ibaraki and Fukuoka where human
leptospirosis has not been reported. As fewer than 50
human leptospirosis cases are reported annually, our
results strongly suggest that human leptospirosis is under-
reported in this country. Dogs can also be asymptomatic
carriers of leptospires after recovering from acute infection.
Subclinical disease is common in both experimental
infections (Greenlee et al, 2004, 2005) and natural
infections (Stokes et al., 2007). Both dogs and humans
were infected with members of the same serogroups in
some areas where this study was conducted (Koizumi et al.,
2008). Thus, there is a possibility that dogs serve as source
of infection for humans. To confirm this possibility,
further studies, including the identification of asympto-
matic carriers and characterization of their isolates, need to
be conducted.
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10. BRBMOBREDHSTELE

1. WO MER

1.1 HEROEE

55 NEHRE O Bartonella henselae NIRRT H 5,
EHETE, #HO-oMERIERFICSHET HEMN
Rohsd,

BAEOFATHD2~20% 48 B. henselaelZ BB L TH
D, HICERE, INFELTWDRO, BAEFD
F3, I5CRESHBORITREENWERRELRT,

t b, BICEGHOXRIPRI/ INVEEFELE
RAB[B/ANBEIPRENEZD UTHERTHI &N
£\, Fik, BEREEOEMS, TOLRKRERIMLE
R/ IMEBRRETHREEDD LS. RAFTRTA
M X BAMES, BRPEHEOmMEERMLARXD /I
KO BBDIEN B,

b AT B. henselae lZEF L ICHE, 3~10H (Eh
ICECERD OBREE R, BETD, ERHRE
Vo nERTE, EREOBRATMZGER, FEoH
BVICHRE ISNICEERENE LN, BZh5KEIC,
Fh—HTIREECBELERT 2880 H 5. T8
WEMD 1~ 2iBHEE, EICEEN, HEHDNIEH
2R ENZEENEN, BN S8y ARIRRT 2.
%< OEFIT, B, BE, R, BUKER THES
BRT. BEEOU NRE, BBMERELS, WA,
BRELEORE, LDNEL, RAFBEEFRENENK
RETD,

B. henselae lZREH U= 3 213, B & A EBRKERIT
REY, BrAULER I EMEZREIT.

1.2 #®mEE
1.2.1 HETBZEE

WER® DNAfIHFy bERWL, BEYNED
DN B O MK, 5> DNA ZHiH 9%, Jensen
5D 168235 rRNA intergenic region (ITS) fHIE % #E
& L PCRIETHE, b MIREEZETZIER
Bartornella BEEZMET B &N TE S, B henselae
{d 172 bp, B. clarridgeiaeld 154 bp, B. quintanald 157
bplZFNFNN Y RBE NS,

727E L, PCRIEICIIEE/I DNABIEEB 208
T30, ~RIZEETSETIRIERE-STWAEN,

122 miEZEE

B SEHFERIC K DU B. henselae, ¥ B. quintana
DIgCHRARREAS A BFy 5285, B TEHR
NT5 (1, Focus technologies, Cypress, California,
USA), ZOBREFY TR, NT7HBCLS2BEs
HRL T3, RN EEEHLE D IgC FikiEc
AELLLDENRSNED O, HH5NREEHLED
IeCHRMA 1 : 256 A E THWELERTHO 21
HEHETS, FiC, REHMED LgCHEMEA,
1: 256 L ETRNEAERLAERES, ERORRET
H B HMEERY.

B. quintana

1 WHRONV FRSHERSES:Y
(Focus$h, USA)

2. Q&

2.1 EROBE

RAEMERAET A O Coxiella burnetii 73 EE D&
RETHD, £ ML, FRABEZEETEIRSHLLD
BREATARALEZRAEY, SlicE>TEREN
EHERLY OV ERSIUTERET S, £hic, &
B OREREPRENKRPEICARD 2 ENH 30T,
ZTORDFEWICREENSLETH 5,

b NREERLUEE, SMHEFITIE 14~26 H ORI
BB, 47N WICEBURER, b5
FEL, FEB, WONE. TiPUE, BEVE, BE, BiEAl
PORERR, WK, Fk HERX BEEEZEREE
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B1OE mEEHRREREROEH @ @FE

Brd, —RICTFRERFT, £<WE2RMUNIICE
B9 5h, RtENSEBMEICBTLEATI, Fk OAN
BEgs, DE%, DIMESR, BEREKEIR, BERL
EEBERIL, BENENDERTIBHILDHH S,
A RFERLUTHEERPOUAZHTEETHD
2%, HHHic30 B, RPICTOHEDAEEH T
BENHNTNWS, XITH, HEN2, 3EKNWE
v, BEHROBIME, BE - REEZREITENHDS.

2.2 BEE

BERYFEREIC L VRO > T oHE 06 23
FEROREA S REy b4, A TRARINTY
% (E 2, Focus technologies, Cypress, California, USA),
ZOFEX T REIIE, C bunei® I HBLTIHM
EABEELEN TN S, SEHMORRTIE, THER
SO BHAMMEAS T FEICA T AFiEMmE D E< 25,
ThITH L, SRS SWIEER T, HEEI
W9 AR DB T 5HEMGL DE RS,
CDARATA REy MTE, THE, THECETSH
R NTND 1: 16DEFE, QROBRREEREED.
Fr=, THEFRROATHR KR UGS 25620
B, EEQRRED DNITIESEOBREEED.

C. burneti T}

C. burnetii 1F8

-
)

g
\&

F

2 WROQHBHGBHRES Y
(Focus#h, USA)

3. RTINESE

3.1 EROHME

1TXEERBELT BT 5 LBEHEOBrucelle
canisiFRETH B, BAETHE, HORSE5NVEHFR
D 3~4 %W B. canisiTHEP L TNBH EBbTnS,

b b, BEREOEMPEAEVREEORE - WE
ERAMTHIEREVRERT S, 1 XEBREEDR,
HERE, BESKLUVBERSNETTPHERER
ENSEBRT S, BRAZ1~3EBHEBETHS. &
EFITI, BFICC/=ERERL, —EORRM LM

BH5VRTERMAZTEICEDET, Whid 5 ika
BRT. B, TR, B BGE, B, DN
%, Wi, BEMEZ, U ONE MR FREOBRE =
BTIBEARE RN,

B. canis TR L1 X DE ITEERTH D,
EHRICh D ERESGES, RRCHETsL51c
2%, BELEA XTI, B8, EE, BEHLOEM,
RIS HE R LD, AARCIEHR
L%, BEOERZEBELNS,

3.2 HBEE

TN A RAGERISHEE (LEgE—=34
TFOBRRESMPTRENTNS (B3), OB
V3 Brucella canis(QE-13BHE) Z INEATRIE(LIE, U >
BRmARERTERERELEDOT, BFEHELTHF
Aot—)LEZERFLTWS,

(] TROBERISAER(LEE—=T 52
HREM ERWEF TN LS - B X PR
(D V) BREREREDENCDHABL 2 9ED/N

HEEICE 1EIN309 nl, E2E~EIEIZIL05

mLEDEMET 5,

(2) BRiEC 1 mLEHE 1T MATES L2,
05 mLERDEICBL, BEXTHREFRT 2,
(8) BT|RMFBICERKISHENEZ 0.5 mLEDNAT
RBE&LEDDESOCOERHENT24BERET ..

(4) IR U2 THET 3,

OHER24FME T, FROBOBREELE

ELzhRERL A FEREHED D & ik,
BERMFEOHEEZAETHET 5.

ORI IE T IREEA 160 {564 1T 50 B EER
THFEZBEET 5,

B3 NeS - h=RBERGHEER
(JLEE—=37 7 F R
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