Two epidemic areas

1. the Main Epidemic Area, the East Epidemic Area.

2. Size of circles are proportionate to the quantity of cases.
3. The Main Epideric Area of red circles comprises
Tatchung City {49 cases), Nantou County {69 cases), Yunlin
County {26 cases), Tainan City (22 cases), Chiayi County (13
cases), Kaohsiung City (15 cases).

4, The £ast Epidemic Area of white polka dots on red circles,
comprises Hualien County {18 cases), Taitung County (197
cases), and Pingtung County (15 cases).

5. The two areas are separated by the Central Mountain
Range and Kaoping River,

6. No any rabid case is diagnosed in the north side of the
Daan River, which divides the northern third of the island.
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Number of positive rabid Formosan
Ferret Badgers in epizootic counties at
Taiwan from July_2013~Dec_2014
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St * Actual counts of rabid raccoons
. it in initial epidemic of rabies in a *®
B N .
i f““ new region. The prevalence is 20 ot e
é ’Q(; 3%~7% (Anderson et al. 1981 . B 23 3 s &« 7
£ zs j Nature 289:765) « . it . e
= = It will take 30 months to finish EEE W o
20 the epidemic outbreaks. gy © L1300
4 " g ¢ Bl ¥ = Around 40%~50% population 53: 0
N 4 i 3 12 1% - ) g .
R BoFOTUELA2 I3 11505 1T will be cut in the first outbreak. 5 s
Months post fivst epidemic N . k]
The t id ) £ rabid Tai ferrot bad ¢ Tai f * Then a series of successively § &
e tempora namics of rabia iaiwan terret badgers at lalwan, irom : i g o 3 » b
p Y g smaller epidemics may occur. 2 i o

July 2013 to December 2014, which suggests that the outbreak was not
recognized until the peak of first epidemic, and epidemic appears to
have subsided to enzootic levels.

286 January, 2018
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TABLE 1, Mumber of confitmed rabies cases and number of tested animals by species: Tatwen, 1999 1o 2014

. ars i g 008 | 20 ;2011 | 212 ¢ o013 | aa | Tewl
Wik enirmsls e T
Eweest Badger ; -y o e a7s 35 3% PTITE S N B T T WYY
ast i SEL U e ok lse o7 o738 L tes | odize o apses
e faned thist L e ot i i - iind s ie 17EE5
Siberien Wease! RE e A e e - 944 o s
Crabeasting mangidss ot = R = S e 7. Py
Chingse civat. ; = e e - S oy en o4
Howse e e S oy U ] e
squieral : S il o weL BiEs

G e P el el e

polatouche, Geain B i hae e e e L g o
white-Faead fiying squireal 10w Pl e i P e L
Farmoss masatue ¢ LT e e sl s
Pet animals e 5 : : 2
oes Crhaessfoosere | ouiame Lo e oiies | osses | apmes | b e
= § i e e b R = it o] o o1z
Feiret : G A e ke = ey BfF o2
total fés3 | o/160s | ojisas | 18 | 412se | 3902 | 7a/308 | 141438 431711678

The number of rabid animals and animals to be tested is tecorded as “number positive/number tested”
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Epidemic situations

1. Many sick or dead ferret badgers appearing at
suburban foothills, roadsides, parks, or forests,
neighboring human communities;

2. Sometimes rabid ferret badgers entered households,
and bit people when contacted;

3. Totally three spillover infections until now;
4. Totally two people were bitten by rabid ferret badgers;

5. Two epidemic areas: the Main Epidemic Area, the East
Epidemic Area;

6. Temporal epidemic appears to have subsided to
enzootic levels

28th January, 2015 Frofessor

Actions taken

Professor Fal: Rabies is

Contingency plan

° Stray animals control

 Vaccination of pets

¢ Strengthening border control

° Intensified surveillance on: dogs/bats/wildlife
e Safeguard of human: PEP treatment

* Public communication and awareness

¢ www.rabies.tw for social education

* Rabies facebook for social Q+A
https://www.facebook.com/fe5221

28th Janu

Professor Feis

Dead ferret badgers were sent to
National Animal Health Research
institute (AHRI) for diagnosis

beac;};rret badgers were
National Animal Health Research Institute has facilities as
well as techniques trained by US CDC.

29

8 Janwsry, 2015

Any wildlife was suspected as rabid, to
be abandoned or tapped!
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Increasing capturing stray dogs/cats

Increasing shelter capacity 43%

sor Fei Rabies 1o Talwars

Importing vaccines/immunoglobulins;
Dogs vaccination >90%

Vaccines/Igs

Animal vaccines:
2,298,000 doses

Human vaccines:
82,500 doses

Immunoglobulins:
2,870 bottles

Horse serum:
2,000 bottles

epochtimes.com

28t Januarn Profesos

Mass dog vaccination campaign

28¢h January, 2015

High risky people vaccinated

Professor Fel: Bat

Public communication and awareness

28
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Posters in subway, metro, bus, train,
station, plaza, square, etc.

Poster in rural and towns

Professor Fa

25t Jenuary, 2018

Education at elementary schools

28 X

Drawing competition for rabies
revention

sor Fels Rabins in Tawan A0

CDC: rabies hot line phone No.= 1922

PREVENTION PLAN

* Current plan: to seal off rabies in the
mountains, using mass vaccination of
dogs/cats;

 Future plan: aerial oral vaccination, etc.

2860 Janory, 2045

— 103 —




Historic studies of rabies

Zoth Jonuary, 2045

Rabies happened at Taiwan long time ago

«  Colonial period:1895~1945

= Sato and Hung (1923} found that aboriginal
Taiwanese would use the bile and poultice of
mesentery of rabid dogs to treat the wound
bitten by rabid dogs.
They tested the neutralizing capability of bile
of healthy pigs, buffalos, and rabid dogs, using
rabbits inoculation as indicator. Results
showed that those tested bile were able to
neutralize the rabid virus,

«  Conclusion: They predicted that rabies had
been existing at Taiwan for a long time
accordingly

%
2
2
8
18
%
E
¥
é
A

. 23-24) -

567 Feir Rubies in Tanean 4%

Conclusions

¢ The epidemics decreases after the outbreak. It is
believed that it is resulted from the population of
ferret badger decreased.

= There is only one virus strain at Taiwan: ferret
badger strain.

= Spillover infection: very difficult, only 3 cases.

< Surveillance programs are continually conducted.

e Strengthening the control measures.

e Campaign canin /felme vaccination in the whole
country, especially the epi emic mountain areas.

= Continuously conducting public education of
prevention.
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Thank you for your attention
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JEA S R AT e R Al B 4 Cor Bl - P BUR LT ST 3 26
Sy B TR

BT )HA DT 7 =TT LT HHEBIMEIT BT 5 RIYEICE T S5

BF 5104

AW 15—

] ST R G AEAE S T

BRSNS H—=E

WHoEh 0 SORERE  ESOROGYENTTERT  BRERN EEORE

WIEW i ARR B ESORGUEVTIERT  BREREE BT E

Wroeth o NREDR ESTESMYEMTIERT M EENRSEE

oel o il e HARS: BB REAREESIIEE #%
WoE A Sl B RGGREEERR o 2 —  WrE R IR B

whoe o Wl s ROUE R 2 — W EHEST T
Weh o B K% BB ESERR e o 4 — WEEHES TF

AATCIE, 9 1,200 TEAOA X & £ 1,000 TPEO R aBfilF & T d & Fb
NTEBY, ENENETEYE LTRHE SN T L2EWED 1, 2002 5D T\ 5,
AU, T2 2EA X T, 2T O 20% 00 < 124 72 5K 950 5 TREE &
NTNLZ LWL, ZOXITHOFEREGHYM THLA X - Falclks
LEGUEITEZ < MbNnTnD (1), —IIZ, 86 s ~ORFEERDI
I3, T OBEEEVIE ER S D0 IEFEOMEE & LT, RGOS L
To R TE E B DN D EEE O TA X - XaflBENE 2> TET
W5, TNHORERET, SBOEREEESTA X - FaERRYYEN I E T E
FRMEER D EERLTVD,

TITHEAIFAX - XaOOBENEERE CTH Y, BOEREGEEZ R 32 & 2345
BIVTWBDT A NT 7 —H-H=F NP AL BEGEEF LI, RE<A
KPHERETH LT P AY T R aRORENREEE TH D5 o IHIC
DWT, TOPFREIMIC BT 5%, BEREOBR, B X7 7k & ome
AT 71,

1) W77 %A NT7—H - I=F/NH% R (Capnocytophaga canimorsus) 1%,
BERRA XOR 2 - & (LT, WRE) 220 2RBICER»LREET 5,
e L CHEME L TV S EFEORARRME TIE, TNETICEANTES3H (96
FEC 14 61) ZHEEL, MEEETOMmMEFUL, (1) BFIXFEEGHET LT
H5H. Q) EMEROFECEL LV, 3) BN TR KRS - &5 42 BRERRA &
TAHEENENA LV EW, ZERERINE, £, BeTERAERIZLS C
canimorsus DEERE DT 21TV . gyt BEBLEFNEFHATHL Z EERWZ LT,
EBIT, AR - FaAKREED D VTR D & 5 BUMES] 3§26 48 < -5
¥RDS. Capnocytophaga B OFEE L B2 LN Z LALLM L, £, BHR
T EN) AR R T X —B| B Rz 112050 C. canimorsus IRE R HaTL., &
ETIE41.1%., 1L ETIL65.3%., 1 MR TIX222%E . (RERICFERZEDN H
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HZEERHALMNT LT,

2) V' MRETEEIX, BRIV T N A Y T (Leptospira spp.) DREGIZ L - TH
T AANBRISERYYE TCH B, A XE, LT P A TR BICRREEEERE Y
ERA~DBERRE DI ENHMLN TS, SEEIL, 12H8ERIR 28O LT |~
ZETIERNA XDOEREZDH ATV TFR 10O L7 N A TIENRHEE LT,
1EE S VT N AE T 05358 X 4L, L. interrogans serogroup Hebdomadis & [F € S 4
oo FTo, TNETIZ69FHDA XD HES T 112 8RO L. interrogans D ILIE
FHRNT E MLVAIZ X D5 F 2 A © o T %iTo72 8 24, TR TOMmER - MLVA
A TEIRH R BEEZEZRLS A JICEEOBEEEZE SR LD, miFEH
Australis A CIIOMIERHE L Y b EERBEEN A LN, £/ MLVA Z A7
W2 E VIR A T = X L RCRERINEAR DN B 72 D FTREME S AR STz,

3) WO > NEIRDORIEE CTH D Bartonella henselae (Bh) & B. clarridgeiae (Bc)
WHEEAREEL L, X2 I Lo THEBEESNLIAZ ¥ — B OMBE TH 5,
Lo L, EF, BCKTIX, Bh X Be ZJRE & 3514 X OMEMLABERA#HRE S
NTWAE, LIRS T, RKREFRHZLZENDA XD Bartonella | O RKIIRIR & 3
ETDHZLE, E FPOAREFNICHLEERI L B2 OND, LIBEEDOR26
§H7> 0 Bartonella DNA DR ZRAATRER, 158 (3.8%) O.LIE#HML S Bh @
DNA Nl &z, —J5, D 51T nested-PCR, DEEEHEEOWVWTNTYH
Bartonella BEITHBH Sheiro7-, Bh A S RiE, @EICH L RERT
72 REBREERE SN TR, BRBEELZBEREINHFICR =2/ I 00 Bh Zi:
BINZAEELEEIZTER Y, KETIEHEET A XD 5.6%, LABEEREERA X
D 27.8%7>5 Bartonella DNA i L7z & OBENRH D, 5%, DIEEEREA
X EFLICTHAEEZ MR T DLERND D,

UTF,. ZhEN (W7 VA T 7 —H =V REREE, V7 N AV TIE,
MO MER) OMEICET 2ME IR,

F1) RERRA X - F = HRERYYE
NILRZRZ, LTNARES, AT /YA RNT7—
A NAYLZ, ARTNWNET, TRIKE, &
SHERE, JYNITUT., YILERZ, TS
7. WERE
TANA  BRE( BELCEEL)
DoryFry AV IT

e

& RNFVYTSAR., ZTILET
(RE) TF /Y IR, BR, 1 XHRA,
FHh VUYRER, RFRR

() /2, &
EE BRE SR
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BT VA RT 7 —H B =Y R RRYLE B B R

WIS 03 SOAROERE ESCERGYENTIERT  BMRERSEE EENTEE

WHE A AR - ESORGYENTIERT  BRERSEE B =R
WHoEmhE KRR B ESOEROWENTERT  BREREE B
WEFEHL A M B RGUEREM EGERR R T o 2 —  DRrd B IR T
WRoet 0 B IS ARG EM R o Y — W HIERT £
WISl o BV g ARGUEM R 2 — W IR EF
WHIER B

BT YA T 7= ARETA B a0 ABERNICEIET S 7T Lk
Fti Cd D, $FIZ Capnocytophaga canimorsus DERRIGICEE T, b R34 X
R el - fmls (LUT . BEE) 2B N bR 5, REE
VL 1) EFEBEESSE &k U7 C canimorsus REGHIE BT S AR OE, 2) C.
canimorsus [E| PN R 53 BERE OfEMT . 3) IUE f835 B SR BT Capnocytophaga J&
B O M SRR, 4) BV B e v — By X =2 BT D C
canimorsus PRE A D 4 RIZOWTHFREIT -T2, 1) Tk, H=ic 84 (9
LA 46) OBRFRELZE LIz, 20250241 (5 BT 14H) EHH
Capnocytophaga JBEIZ X D LD THD Z ENBH LN/~ 72, 2)TlE, 5 88k
Dl PR 4 BIERK & T L R RERDE L IE gyrB BAR T OB HERE W ERREN
72o 3T, A X « X IWFRE 5 D W EEAEE D & 2 BUGER] 3 515 6 5B
NIZHWBRDY . Capnocytophaga BOFHEFE L BEZ bNDH T EEHA LM LIz, 4)
TIL, AU B MR 2 —Z5 o ie 2§t 112 LD C. canimorsus
PR R A BET L 2T 41.1%. 1R ELE T 65.3%. 1 5GRi TiE 22.2% & |
RERIZERENHDZ EEHLNIZ LT,

A. BFZEEBY

B 7 A N T o — R HEA
(Capnocytophaga spp.) 1Lt NCEM O O
PERNICHEET DT T AEERETHD, A
X« R 2lX C. canimorsus (7 =F /L4 X) |
C. cynodegmi (VA /77 ) O 2FEER
HLTEY, AREEDBRPLIL C
canimorsus WEETH D, b FHBRA XX
I - BE (LU, BREE) %07k
BRI T 5130, BGRERDOLND R E
MRS DB L b B D, FEEDIT D,
ISE ., Zhgss e, BEEA-OREENE LE
WEEEREWGRE (DIC) 72 Y. JABTIEIR 2N A

LI nWEE, SRV EERB BN
HILEBZVONRFETH D, AT 300
BN EDBEPRE SN TWEHRERT
HDH, BRIME % FAE Lz & & ORI
$130% &, FEFICARBEEIETH D,

Belx, BROAX - x2i2BT 5
Capnocytophaga spp. DRE R EZFHE L,
BRIZEE (ENOA XD 74%, F2a0
57%55 C. canimorsus = {RE) LTW\WBH Z &
EoRLTz, £, ALK FAHATH>ZEHN
DBEFRAERTICHONT S, FDOFAIRM
PO TE T,

BRAE L BERERIZ OV TOFRINE,
ZWROBEEORE., EROEBR TN %
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AERERNIC E R L T\, Rz LT,

BEIZ 50288 2 5 C. canimorsus &G IE

AR L TE T,
SEET, ITO 4 R8I0 TR 2 i

Wi,

1) EREHEE% & EHEE Lz C. canimorsus &%

YuiE SR R AR O

2) C. canimorsus [E PN PR 57 BERE O fEAT

3) RUMYE B B R #L Capnocytophaga J&

B OO M B B AR

4) W EEMKE ¥ —5 Y *x

2VZBIT B C. canimorsus PREFRFHE

B. L E

1. EFEMKESE - EE L C canimorsus
JEYYE BE R AR OEE - ERERERE)
b DRAEKEB L OB REMLD H - T GEH
REEA D L LB, £ OO ENEFI#
HEEFE, SEFSPHEE, VT Vg
FNERBELTEDE,

2. C. canimorsus [E| PN &R 57 BEE O FEHT -
REEF 212 C. canimorsus FEILER W DIE
WHEE DD S 8 ERRIZ DWW T,
EEFRET D & &I LR HRAET
BEF—7 v AN & FER LT,

3. RMEBFE B R Capnocytophaga
B E OME RN EIND C. canimorsus
FRGL BV ORUILEFI 2> 5. 2011 41T 18,
2014 12 2 ¥k BE =7z, C. canimorsus & 1&
B FHNC R D E AR LT oBEkkic
W, A - A LFERIMEREST, BRT Y
— i AfRNT R RN LT, FTEEO AR
DRBINTZ e, EERIEIERHEE >
Hr. %/ VEEASHTER XU DNA M B4 AL

(G+C & &) BIERE S BIZFEMMEF
HIFRAT 21T > T2,

4. HRHEMMEEMRRE ¥ —5]Y x
2B B C. canimorsus TRERAE © E
WEE B EMRR T X —IZE RS R
TIOOERAT 75 L2 BIRIZOWT, C
canimorsus e EA) PCR Ex2 W {RE R
HEXIT- T,

C. HWFFEMER

1. EREEE L EE L= C. canimorsus
RYLEBE B AERNOEE «  NEE TR
BEEOH-T- b0, EFFRNFELN
b0, EFREDOHREICLDIbDEED
T, S HIEH-ICHEELE, BRI 5 K
T, TDDH 2 BNIFEM R AT DFE R,
#FH Capnocytophaga BEVNIREETH 5
TEDBBHBEMNE T,

1993 T &) D BE D EdE S TLUE,
2014 R F TIZ, 53 fil (f XBHRE 29 5,
X aEE 12 4, B & OBEMED & 11
B, R 1F) Z2EEL. 525 14 FIRFELE
SEG (4 XS 76, A X8E 14, x=
BE 40, B L OEMEOL 1 H], ~H
1) ThoTe (BFEFE 26%) (K 1-1,-2),
BEOERIT 20~90 T, 40 KL LR
94% % 5D, EHEEIL 62 ThoTz,
Fo, HERNIEME 38 FI, ik 1S HICTEME
2% % iz (3 1-3), ERIZBULE A3
46 il 90%iL< B EHD, MEIN TS
BEOIFZEAEDEEMTH- 7= (F1-4),
— RN EBIRERB O HANDOFHF N, FExr D
REBREIC xR U TR, - BIE Y A 7 1 3&E< 7
HEEDLNDN, REBRTIIEREERELA
L CWEEBET 24/48 Bl & . 8Tk £ -
7= (F1-5),

2. C. canimorsus [E NG R 73 BERE D EAT
AREEF T B SN = E NGRS BER O
16S rRNA BEF D ¥ —7r v AR OFE R,
C. canimorsus D EYERE ATCC35979 Kk L =
o 8 ERDARFMEIL 96.94~98.89% Th ¥ |
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98.7%LL D MIEMIE 2 7k L7 DI 8 Bip 4
Tho7-(F 2), FERIZ, C cynodegmi
D FAERE ATCC49044 £k & OFATFE 1% 96.74
~9771% T & » 7=, 8 Kkt 6 K
(#6,13,14,15,1824) X, 7 — ¥ ~<—A|Z
Bk STV DA REO SEHERR o h T
ATCC35979 Ik & O EME 2N i b i - 72
D3, #I8 & 241k, AL TH D & ET
WA O T ETOMR L LEE NS

9Hb%ﬁ%@ﬁ@ﬁ®@ﬂﬁ%mbfm
Teo ZAUD 6 BROFEHERK & OFEEHE O 1
L 98.65% Ch -7, —J., 8 Bk 2 Fk
(#30,31) 1X ATCC35979 k& o R )
97.0% % Tl 5 96.94% T 0 . Z D 2 ki
C. cynodegmi JEUERE ATCC49044 1k & & [
U< 96.94%DFH[FEME T d - 7z,

gyrB AR T O 2 2 AENT D5 R
16S IRNA O AHEME 2 ATCC35979 ¥k & 98%
PLES 72 6 BRI 99.37~99.72%TH ¥ |
ETOKD 99%LL E & @R 2~ L
keﬂﬁm®¢Wm09ﬂ%?%otOL%
DOFEHIEIR 210, WEEEELENCMT Lo b
DEEbETEE L, —J. ATCC35979
FRD 16S IRNA & OARIFIE DY 96.94% T & -
7= 2 BRiX. C canimorsus B L OV C
cynodegmi (\ZxF L TH 77.6~77.9% & K\
fli o~ L7z,

3. Wi fiE B B e Bl Capnocytophaga
B OMEFH B . KEE, C
canimorsus JEG 5\ O UMAER] 2 F (5 5
FELC 1) 78 B 43 B S Tz 2 Bk (HP20001,
HP33001) (2%, 2011 4D 2GR
REGI b5y BE S ik (HP40001) DF 3
¥EDS, C. canimorsus FEYERRIZXT L T 168
rRNA T 96.9~97.0%., gyrB {51 T 75. 5
~T75.6% L IRVMEFEEZ R L, & 62

— 2 ~_X— 2 21X C. canimorsus ZFSJIU“ C.
cynodegmi £ U &ALl L 72 BLHISFELE L 7R
WZ b 2O 3 EEKRIL Capnocytophaga

JEOHFERECoH 5 ATREMED B W &I S
72 (3 3-1, 2), 3IEMIOREYREIEIT % am

TGN 20, A4 XL OERMN 1 TH-
To STBERR OFEMIIRENT 24T o 1o 5 R, 2
@ 3Rk 11E 16S rRNA 3 X O gyrB @& fa+
& B IZHIER A OFFEME DY 99% L, ETH D |
Fx DBAR I I D REBFHT T H 3 B
HR—EECch o BN, E8 - A&
{EFRIPERRE Tl A o A — B R LD
S 7 —E NG T C canimorsus ¥ LY C.
cynodegmi & [FAIMEOPEE 2~ L, BEODIEEE
HEWZZ LWALTT C. canimorsus WL L T
Woe L RS TR MK-6 2N E2E S
YTHY | L Capnocytophaga J&H & &
% Flavobacterium B DEFIC—E LTz
(3 3-3), BRWFIRMLAL S HT Tl MBI E
XD H DD, C canimorsus., C. cynodegmi
EF < is0-C15:0 ¥ b2 < 7o Tz
(# 3-4), DNA HEEHIE T G+C |,
M 35%THY ., Tk Capnocytophaga J&
DR (34~44%) & —F L72(3 3-3),
I3, WO SISV T b IR ERI 72 R
L7225 DNA-DNANA T Y XA E—2 g~
DfERIE, F—FEEOEE L 7 2 M EE
70%LL FIZ% UTCL %t C. canimorsus B UERE
THAEME 12~15% ., % C. cynodegmi F-ERK
THEME 12~13% L WIERTHY . Zh
LIRIEIFEETHD LW,

4. HIEREEVYEERE Y X —5 Y R
\ZH1T B C. canimorsus TREFRE 5l
@szlu@;DDWx77%&mb
C. canimorsus ¥R PCR W imE =T
BRI L > CTIRERLRE LT,
2 11285 46 AR Z R L, fRE RIX
A% ThoTr, WIT, 1ELLEE 1B
TRBI LG ORERIE, 1wl E T
32/49 (fREHZE : 65.3%) . 1 meAH Tk 14/63
(222%) Tholo, WOHBOFETK
BI L7561, A D 2% 40/83 (48.2%) .
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W LD 6/29 (20.7%) Tho7- (F4),
D. &%

AAEFEIFICEBE SEMEZEREL, +
D BERR R 8 R & fiRAT L7,
FHSIEFF 4F & FETHINHEE 5D
o, BERE L, EERGORMEDL
mEIZEmELTNAELDD, KIKRE LTHK
MO LUWEREETH D Z ENREBEINT,
B, Z05HO2ER GELE 1 FlET)
IZHTEFED Capnocytophaga B % RN &
TAHELDTH-T,

16S IRNA D ¥ —7r v ZEFTIZEB W T,
— R EAERE & 98.7% L EDMRIE CThH
X (- ORRBEOHEEETH 5 HEEN I
R E) F—EREORREMEN BV, BE
EELFINOMBT LI b0 EEhE T, M
FEMERZE TEAHES 28 11 5EdH -
72, —H T, gyrB Bin T OMHT T 28 Ik
& TOHHFEME 98% LA E T, FH R E O FHHE
X 99.5%THV ., HRbiLHERETHD C.
cynodegmi FYERR D C. canimorsus FEVERE &
OFFEN 73.4% THHZ b, FHE
N CTOREESEWVEBETTH D Z LR
SNz, 16S rRNA B FIXEFED S -
FEDHEEE LTHEDLILD Z & RL VD,
FEAEBELLET D B KR L TV B ENTICEB W T
I%. C. cynodegmi BEYEWRD C. canimorsus
HEYERR & OMFE 98.59% % T [El 5 B A
R EH U . C. canimorsus W= I UNTIL, 168
RNA BT OATIXEEOSE - REI
FAWsZ Lid#ELVW—F T, gyrB B
FEREICAFAEELZ LN, LLan
5 gyrB BETFIIRET —# _X—2 EIZF
ETDHT—F0nD, T—FEOEER
16S rRNA E&+ OfENT & OO LE T
boLEZLNT,

—J5, REED 2EF» L SN E
¥ ( HP20001 . HP33001 ) % BE %1 @

Capnocytophaga DV T N OETE L B2
HUMREETHAZERHLNE o, T
S 2KRIE, 2011 SEDFEMIN BASEES iz
HP40001 £ & B 16S rRNA 1 L O gyrB & f=
T OBRFIN & HIZ 99%LL E—E L THY .,
NG 3RIIFA—HEE OHEETH S &
EBZ b, WTILE R IIREERESCA X
EOEMBENH Y | EEEFELIZR VY,
AKX+ FaDEELTWAEICELELE G
D LR STz, SEF LOWEE L RE
THEZDITIE, —EDN—ITES W
WRENTHAMLETH D720, SHEOFEM 2 fE
WaEfmlLz, TO/RR, FIFEs L To
EXREEBIZHS7eT — 2R G,

ZNSERNTT — Z OHEE DR R
B L C.ABEEICIIMCELRN -T2,
xe, mXBERTETHD,

Tz, WEA L OEKEFEICE D RaD
REFERHETIT, 2F L LTI 41.1% D%
EERTh-o72D, 1 B ETIEHH 65%., 1
AT Tl 22.2% & I L A REFED =
BRRO LI, ZOEITIIHE O HOHF &
R DOF L DEEMEEDOLZE LR LT
WA EREZ LN,

C. canimorsus BEYIEIL, 5T 300 #illE
EORBERE L. WREYE TEH 555,
INETOHREMZB N T, BIMESCON
PR ZFIE LTz & & DBIERITH 30%I1T
BELTWS, LrLARS, ZhboiT
IEVREPFE SN TESETHRE I N,
BHIEFIN K EZ D DEFBEIZONTD G
DTHoT, BIEFCREORFEICEL /2
Do T % & 8 T2 ARKYIE O 2 R 18 1381
B E TR o TR,

EN T, xS CEICHRES L&
FHCIE. 1993 DA XIRED B R L7=jK
MAEFIZHEME LT, ZHETIZ S3HEE
BLTWD, ZOK 2/3D 34673 2010 £
DI SHEROER TH Y . ZIZEERD
BETRMENM EL, BEICL > TRE
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ENDHHEBBINL CTETND 2 & AR
LTWa Elbhsg, Bx OWFSERCE O M
5. W~ ORI & D U IR ZE I A B
ETOREEE, Fo. EAEFME DO
FEAEML e &0, RN Eo—Bh & o
B LND, S ERESEYT
SO FLAERL L AOMZE & AR . AR RIS BE
B JEARTE B - AR A ke L T ok
MEETH S,

E. f&i

EWNTH C canimorsus OJEYGe  FAEH
N—ERFEETDHZENHLENI - T
T, U TIHERBEMELZZ2 LT
FETCFE TORE DD TRV — A0 8
=77, JFIREOREIIIRMZZE L, &
HOREBIXZZENEZFOI 0 I REE N 7
VN, DT OEFRBEE TR, Ul iE Iz eF L
TR A3 2E &S A7 W AR L Tl 2o 1
T2 MBI EAT O LBERHY . TOTD)
(CEJRIE R LA X - % 2 SRR IE 1D
BT 25+ aft B RnERDL D,

E Tk, KM AEE L T,
Capnocytophaga J& O ¥ B fE I L 5 B e
B 3 Bl HE S iz, AT RS &
RDEBITHY , WTFHHEET, ETH
LEFENTEY, H LWEEERRILE D,

F B B REGE ORIRAE E LT, 4%,

PREE EHER S LD A X« X DOLREEE
FAEEZO T, TOEBEHLMTLTY
SRERDH D,

TAVE THEBCRIICHIZEd S & LT & 2 C.

canimorsus JEAVEIZINZ T, HEREIZ LD
FEG S RS, Wb EERERE
295N VAREE FEE Y
FECHY, ERBEBELIICD, —KHER
REM LT OIREDZNEERSC Y
FBELEZEIZEFE T H ALK LT, £hE
NOSIFITIG Ui, BIEEEZ T 2RO

A DN DWW T ORFEFIGE) & [ < Y I
FEhp L T 2 ENRETH D,

Forx OWIFEIC LD, ARERGUEICBE T 57
SR OERNL, b OFRIEBICE
THEMERIM RO THY, 5% b
e L CIEGIO G HINRIC ST D . AR
PERCASE PN R 72 B2 & DIF & &
LTS ZERRUTHD EEZEZBND,

ETo L AREIRE D IEIE A T3 = A b DR
D T fE B O R Y B OB L
Capnocytophaga [ O ¥ 5 5 R IE F O
BIRIC OW T O LI sE 2 0 5 2 & b
INHRPE TN IR RETH D,

F. fdEefahid s

AJEYSE L, BEOEHERPEL, P
BEEME D ANA YV A TN—TThbH, &
ot s At 5%, £9F
THENSLERBEIETCH D, Fio, KE
W DAL D LT D B o TEET
WHEDD RIZTHTHD EITE AR,
SHITE, AX - xamkeEEZXONDHE
. Capnocytophaga BE SR Sz &
NH, ZORFERGEDO T, 5%, EE
BALRE S H W B L BT DI, BRIER
BfRE. Ny MNEREEEOEEE PO
2. REEFEEUCE O EYED Y X 712D
W, BIESERELTWMLERDH L LE
Sy (N

G. MEREKRSE

1. MXRES

(1) &ILEE, EXE, REIET, BRIS
DB EEE A VLD RRNO KR - fick
T % Capnocytophagal& & O IR BL. B A
BR RIS MESE, 67(12): 929-933, 2014
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2. FRERE

(1) AEE—. BWHREEEIZ DWW T.
264 E e EEB YR EET HERsHE
WEEEGH T 0y 7 2HESR, T, 2014
#£7H

(2) &eiE, BXKE, RinlEF, B
DEEEEEEZ A LD BN oK - i
1 B Capnocytophaga J& & O 7% R I
. BS2EICERR6FE) L 0 IREESES,
M, 201448 A

(3) FmREIRM, BJIES, BIIMEE, F5
e, BEARE =, MAEE, S AHME, 4
— BHHYV v~FEEFICEEL -
Capnocytophaga canimorsus J&%4< iE D 141 .
F205E B ARB TR TS0 K
P 201449 A

(4) &ILEHE, BKER, KA, B
SyBERE SR R L2 L0 BN O R - fiic
F1F B Capnocytophaga & & O 7 H KB

. OERL264F B E AT R E X s, BiR
, 20144108 (FpR264F B Bk = 1l H [E e
KEEREZE)

(5) SMIE—. Bl ETE3WH» b Y
T B EME SREEIZ OV TCL TERR6EE
Yl RBEEEMESIIARR), FHE,
2014410 H

(6) ANJLHZE, [LEEZRS, AEFR, A

Capnocytophagal&Z X % BULGE D —#. 25
26181 B A BRI F2HE, R, 2015
F1A4

H. FB9RERED HFE - B&Ri

L,

#£ 1) BENEEORIN GF# Capnocytophaga BHEIZ L5 3 Bl & <)

1-1) RERR 1-2) B iR 1-3) ERER
B AR () B AR (BT ) Fip B z &2 %
1993 1 1 XR1E 28(7) 0 0 0 0 0.0
2002 1(1) 1 XRE 1(1) 10 0 0 0 0.0
2004 3(1N ZOBME 5 20 1 0 1 1.9
2006 2(1) ZO®RE 7(4) 30 1 1 2 3.8
2007 3(1) YL Dz 11 (1) 40 4 1 5 9.4
2008 7(2) T 1(1) 50 9 4 13 245
2009 2 60 16 2 18 34.0
2010 5(1) 70 5 4 9 17.0
2011 8(2) 80 2 2 4 75
2012 5(1) 90 0 1 1 1.9
2013 9(1) £t 38 15 53 100.0
2014 7 (3) 1-4) EER
53 (14) EEER ABR (BT )
B S 46 (13)
1-5) EREEOEE BERE % 1(1)
EREE AR (ETH) EREE 1
&Y 24 (7) - RE 2
=L 24 (5) AIERE ER 3

— 115 —



3 2) C. canimorsus 35 OBl Capnocytophaga & 5 E NI R 23 BERE D 16S tRNA B8 LY
gyrB B n+ o — 4 v A D FEHERK & O il

ATCC35979%k & D HIFIE (%)

16S rRNA gyrB
C. canimorsus ATCC35979  100.00 100.00
EmESEE 1 99.01 9929
2 98.94 99.33
3 98.94 99.16
4 98.89 100.00
5 98.89 99.58
6 98.89 99.37 *2014
7 98.89 98.24
8 98.87 99.66
9 98.87 99.57
10 98.82 99.59
11 98.82 99.33
12 98.79 99.50
13 98.75 99.65 *2014
14 98.75 99.58 *2014
15 98.75 99.51 *2014
16 98.75 99.42
17 98.72 99.64
18 98.68 99.72 *2014
19 98.68 99.64
20 98.68 99.13
21 98.58 99.86
22 98.16 99.50
23 98.09 99.50
24 98.06 99.58 *2014
25 98.02 99.25
26 97.85 99.37
27 97.11 99.50
28 .01 8967
#IR Capnocytophaga 29 97.01 75.59
30 96.94 75.84 *2014
31 96.94 75.52 *2014
C.cynodegmi  ATCC49044 98.58 73.41

RKIPMD 7 VA N7 7 —HEE O
3-1) #HL Capnocytophaga J&EEGER O 7' vt 7 7 A v

REF Fip R RRZRE EER &R
FEFM 20115 408 B XOBE HRmE @=E
FEF2 20145F 608 =  RIWE  BunE - EE
FEBI3 20145 80K LM A XM HmE - %T

3-2) ##l Capnocytophaga J&THE 3 ¥ D C. canimorsus ¥ & U8 C. cynodegmi (Z%}5° 5
16S rRNA ¥ L O gyrB BinF ¥ — 7 » ZA DO FAFEE

C. canimorsus B¥¥R  C. ¢ y nodegmi B XK

16S rRNA gyrB 165 rRNA gyrB
96.94 ~ 75.52 ~ 96.94 ~ 77.57 ~
97.01% 75.59% 97.01% 77.89%
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3-3) #H# Capnocytophaga JBHE & Capnocytophaga BEEAFED AR « A{LFRIMERE L 0L
FHRIMEIR Hhl

Capnocytophaga sp. Nov. C. canimorsus C. cynodegmi
HP40001 HP20001 HP33001
BREGTTOER - - -
Bt - - -
TR YU ks - - -
HRIEE T - - -
AFIH—ERE + + +
HES—ERE + + +
BEE
Lo K—=RA - - -
gua—=45 - - - d
A XY - - - -
AUEF—A - - - -
274 /=R - - - -
JyAHAO—-R - -
DNAG+CEE 353 34.9 353 36-38 34-36
EBF /AR MK-6 MK-6 MK-6 ND ND

o + o+ 1 Qo
+ +a +

o+ a + +

3-4) . Capnocytophaga B & Capnocytophaga JBEEFTE & OB (8 BB AR L8

Capnocytophaga sp. Nov. C. canimorsus C. cynodegmi

HP40001 HP33001 HP20001
RERrER
C14:0 0.89 0.72 0.54 0.87 0.95
C15:0 0.11 0.17 0.20 0.13 0.10
C16:0 3.27 3.1 5.27 1.31 1.95
C18:0 1.42 0.54 1.56 0.19 0.69
C16:1 w7c 0.11 0.18 0.17 0.10 0.16
C18:1 w9c 1.64 1.32 242 0.72 1.22
C20:1 w10c - - - - 0.26
C18:2 w6,9¢c 1.81 140 2.26 0.53 1.71
C16:03-OH - - - - 0.29
iso-C11:0 - - - - 0.26
150-C12:0 ) R B } 017 % Summed Feature1:
is0-C13:0 0.92 0.80 0.56 145 0.90 C13:1 at 12-13,
iso-C14:0 0.67 0.75 - - - C14:0 aldehyded & T
is0-C15:0 67.13 69.44 63.60 79.58 68.35 C11:1 20H
iso-C16:0 0.36 0.49 0.53 0.1 0.09 Summed Feature3:
iso-C17:0 1.30 1.23 2.45 0.17 0.70 C15:0iso aldehydea*s
i50-C15:0 DMA . - . 015 . & T'unknown 13.570
iso-C15:0 3-OH - - - - 0.57
150-C17:0 3-OH ) ) i ) i Summed Feature9: )
anteiso-C13:0 0.06 - - - - C16:0is0 30H® £ TF
anteiso-C15:0 5.05 7.06 2.87 1.68 1.83 unknown 17.157 DMA
Summed Feature1 2.05 2.45 2.23 3.04 2.61 Summed Feature11:
Summed Feature3 9.78 9.73 11.02 9.58 13.00 C17:0is0 3SOHB KT
Summed Feature9 3.43 0.60 4.31 0.33 3.35 C18:2 DMA
Summed Feature11 - - - 0.07 1.07

F4. BEREEBYEFEMRRE XI5 ENTZR D C canimorsus {F 5 2
TR PCREGME REE(%)

#

=4k 112 46 411
1®mUE 49 32 65.3
1R AT 63 14 22.2
BgH ) 83 40 48.2
Bl 29 6 20.7
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AXDVT N A TREWZET 5098

WFIE 0 NI ESTEGSENT FE AT
WFFEE &

1) 12 %ﬂlﬁﬂqﬁ“\ 20 BHODO L7 N AT RER A X O EBREZ M ATV,
10 BHO L7 F A TRENHEE LTz,

MG R E

7 IR

1M LT P AT RSHESHh, L.

interrogans LTI Hebdomadis & [ E & U7z,

2) A XSS LT L ointerrogans @ I 2 W AT & multiple-locus
variable-number tandem repeat analysis (MLVA) IZ X 55514 A &0 7 %47 5
Ll b, MIERED D X MLVA # A 77 & YA X O AR FIT 5, 00 B 8 4 38
LT, OSSR, T XCTOMIERE - MLVA & A 73RS Z2A 58 728 70 < 2
FERRE Y A gl & 2 U 72 Y, s RE Australis G CrIftho i iE#EL » H EHEE
IR A B AV E T MLVA & A 2 80 RIRPE A ) = X LSRR RIS

DNFL IR 2 WHEME SR S Tz
A. WFEER

VR AV TR, WEEL T AT
(Leptospira spp.) DIEGIZ L > TR I DA
BRI YYE Ch 5. A XTEGANE 72
T <, WBEMMTONRWIGE I RA
wEi EMicblooTL T hAE T %R
HFICHERE L, & b ~OREIYR & e D RTReE
NhHsbH., T TARXDLT MAETREDH
EEREROMFALB L UL h~D LT FAE T
BV 275 xR, v RAEYT
FEEE WA X DOEBREZBZ21T o & &b,
A XL BEES T L interrogans D IILTE
FHIFENT & multiple-locus variable-number
tandem repeat analysis (MLVA) & & 5 5+
2 AT ET, MIEFED 5V T MLVA
B A TN DIREGA X OERRPT RO gk &
fT-7-.

B. ®WFgEHE
1. VI RAETEBRWA XOEBREZH

L7 A TREEREZMIL, o/ b7
B XY EMIH B2 #h 2 F 7= ik 55 4%,

flaB-nested PCR \Z & % LK« JR 7~ 5 0 DNA
B, VAT ISMERERRE L
BAMEE T RREE B (MAT) 12 J 2 Fik
(AT T 4 5L OB LR & 5 n
RRAMEHIBUAAN 800 5L E) I X DT o 7.
U N AT Gk OFE R E 1T flaB B AS T
DI OWREIZ LV ITo T, Fie
MIBEBEOREE, V7 h A YT EERME
ZRWIEMATIZ LV T2 (BERR ).

2. L. interrogans A X 53 BERR O MIGHE - 57
F 5 A TN K DIRGE A XERIR AT LD g
1) UV hAET5HERR ¢ 2007 5 8 A 2
5 2013 4E 3 A DORIZ 69 BHD A X > & 5y
ST 128K D L. interrogans (22N THREHT
AT o0, ABEkE O MEEE Bk o FiET
RE L7,

2) MLVA : ZEER2~412H D 11 T
#¥HD VNTR 22T PCR #1T-> 7. PCR
EMOT T —2A7 VERKkkEE LW
DNA v —/7 v 720, %4 VNTR @
VE— MNIOEEZT- 2. SoBitkD 7
T A —fENTIE, £ VNTR OV v¥— &%
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%, &1 Bionumerics & W TITVY, Rt
I UPGMA ¥EIZ X W 1ERR L 7.

3) WEEMAEMT :  MERERIOIET =R, KT
EFEAXMOT 7 F U HEBEO BT
Chi-square test & 5\ X Fisher’s exact test
TITo 7. MEHED D VNI MLVA % 1 7°fH
DERERFTR® 2 VXK T — % O ZEERF
#21% Kruskal-Wallis test TITV, 2 BB OF
% #R 21X Wilcoxon rank-sum test T{T-o 7z,
pfE <005 ZFEEDLY LHEL,

Bonferroni ffi IE 1T - 7=.
k 23 3CHk

1. Koizumi N et al., ] Med Microbiol. 62:630,
2013.

2. Majed Z et al., J Clin Microbiol. 43:539,
2005.

3. Slack A et al., ] Med Micriobiol. 55:1549,
2006.

4. Zuerner RL & Alt DP. J Clin Microbiol.
47:1202, 2009.

C. BIERERLEBLR

1. V7 MR TREGLERV A X DEFRE
P A XX, B hERBEICLT RPAY
TR LD BMRIES 5 — 5T, RYett
WLV RAEVSHEBEME 720 B b ~DR
YR L BAREMERH D, T/ XDLT
A TREIR, b MCHNTESICZHE
nNazZeEnb, Y¥Etmor hoL 7 h R
BTG Y R EFET D 720 OBRIEENMY)
EIRDIENHIFETE D, T TARMET
I, VI MAETREENEDNTEA XDE
BRERE AT o 7.
AEEIIFE 1ICHD 12 EERFE 20850
EREZWMAZITV, TR 10O L7 F &
EIENEE L. Fx OFHETIX, 71D

TEmE & KRBT L SR R Shi.

FEERERDO LENS VT AT RS
Bt STz, SBERRIT flaB A5 e R A & =
YEPLMIE & OIS S L. interrogans 1L
TERE Hebdomadis & RIE SNz, FLik
H X372 3 B 1, Australis B8 L O
Hebdomadis Th -7z (F 1).
KRFRAEDA XD VT b AT AR
RSN TR S bR, &M, KB
DEBR T, BRYUEEEITH © MEF OHR
By, LhrLans, Xy boLr 7 b
ZETEENEETWEZ b, Zhb
DETH b FOAEIFEICERE Y X7 BIFE
THIE, FEINOHIRTE NEELR
EENTWB AN RSN, 4% Y
I OERO LT N A TIEICHT DR
WA EESYE, b POBRREREROEE L
DT TN E =0,

AXDOVT NAETERTHE LTI I F
VEET D, LALLM L, BITOU s
F ATMIERIC R R BRR L e S
NnTW5a. EE, KRETLT MAVYTE
MDHEE LTA XD 50%I1X0 7 F > O
R ot BV N AETIIHITY Y
F D IEEN TV AWM E R
Australis ® A\ X Hebdomadis TH VD, &
RfERICEOLTAFEEO LT ALY S
B Am%h T, REMICHERFRT 57
RUTFLOERBENRBBTHD.

2. L. interrogans A X 57 BERE D L {HRE -
DFIATICEDREIEA XFRATR O
B A XOLT MAETETEHMRTE
EDOHONDERTHDLIN, LT hAET
D IMIFERIE B TR L B RFREDOE WL
FEAEH LMo TR, F LT
NAE T SBERD 7 A B 7, B
RMERE EBORIE & T ED Y
FTHROREICHATHH. RIFETIL 69
BHDOA XD ORIz L. interrogans I
15 #f Australis, Autumnalis, Hebdomadis 112
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BRI 35 A AT & MLVA % RN 7245 1 4
AT ATV, RO MERE - A
A TN L DR A G FRFT Lo Heii %17 -
72. MLVA OfEJAC IS < 7 T A 2 —fif kit
DFER, 127 7 A4 — (11 VNTR @ 9 H0
B 40DV E—FEN—FLIZbLD
ZRILZ A% — (CL) & L7), 48 @
MLVA % A 703 5hiz (1) . ikt
Australis 13 2 7 7 A4 —, Autumnalis L 3
75 A4 —, Hebdomadis 13 5 7 7 A &% —|Z
DS TZ. LARiAT - 72 MLST TrkE U v
=l AL A TN HIMIERE T A BT
23 (BE LK 1), MLVA T2z 2 Mt
ORI D 7 T AL — I TEDH T L
DN 505 E 72, MLVA X MLST L V) fi#f4
EREL, BT XA TICgERTHDL D
ERBHBMNE IR T

SyEERE NS DT A XD RIL 77%
LIRS Em o TNy, MERE TR E S
WA B otz YR L
EALFLIMED T 7 F BRI
BEITAALNIR T,

3 f 3 B 9 X T ( Australis; 83.3%,
Autumnalis; 100%, Hebdomadis; 69.4%) &
BUVNETRT D CL(57.1%—-100%) TEAERY
RGN I B TZHS, GRS 5 Vi MLVA
AATTHEBEZETIALON RN (F 1).
F1IZHD 4 OOERIERD O 6, MIEE
Australis & Autumnalis O B TR O 78 H ifn
WHBZENA LI (p=0.03). 9CLH®
ZEMAT CIIREEO FEHM CHEZN A b
= (p = 0.002). Australis CL2 &4 Tl
MO i A D o T2,
Australis CL1, Autumnalis CL3, Hebdomadis
CLIB LU CLIITAEICTEHM N A BT
(p<0.05) . LLBBLINOLDOEEZE

1% Bonferroni fiEIZ L W b o iz,

Mmigs—4% (& 2) TiX, Z7v7rF=r
(Cre) {E C Australis & Hebdomadis D EIZH
BENALNE (p=0.02). Fi=mdRE

%3 (BUN) fE (X Australis & Hebdomadis (p
= 0.004), Australis & Autumnalis (p = 0.02)
THBEICH > Tz, 9CL DL E LK
TIE Cre fE CHBEN A LN (p=0.05).
2 BELE#E CIE Australis CL1 & Hebdomadis
CL3 (p =0.03), Australis CL1 & Hebdomadis
CL4 (p = 0.003), CL2 ¢&
Hebdomadis CL4 (p = 0.04), Hebdomadis
CLI & CL4 (p=0.002) CHEEN A LT
2%, Bonferroni fifi IE % 1T - 7= % T i
Hebdomadis CL1 & CL4 I COHAEZEMN
o7z,

PLEDOFEE G, EHE Australis It o
My LY bEEREREELI SRS
ERRALMME IR ST ET D CL RO
JEGe CHREME O FEH <> Cre fH CH B 7R 2252
WHHND I Enb, BiaFH (MLVA #
A7) WK VIEEME A T = X 5PN g
DNEL 70 B RIREME S R S Tz

Australis

* MLVA B L OEEHIEIT 21T 9 18 dH 72> T
TN W RA T B (FE S
WHEERFIERT) , $AARFEI (IR RF) 1T
L ET.

D. WHERFKE

1. SRR E

(1) Koizumi N, Mizutani Muto M, Izumiya
H, Suzuki M, Ohnishi M. Maultiple-locus
variable-number tandem repeat analysis and
clinical characterization of Leptospira
interrogans canine isolates. J Med Microbiol.
(in press)
2. FoRERE

(1) KERffe, DRIER, REFE, JIE
—¥, XPEE. MLVA genotyping and clinical
characterization of Leptospira interrogans

canine isolates. 5 88[E] H AN HE FERE,

i
itp
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