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J& HARB L BV AYIERT F2T Dr. Satoshi Inoue(H B2 #E-£) 3855 » A2 2017
AR 2 LR I & > B A S B R W 2 N B T2 B R AR5
PHE R 2l BB B 7 = > WS G R BGEEER ~ 520t~ SEERE FEYMERA
HiR=E2E A SR EBIPNIERREBE T = - fHEE - st SRR ILE RS
Z5j Dr. Park Chun-Ho(FN RS 8 £) i L B B = M AU R iR B ER T 5E

= WEAE
(—) ~ 2017 FAFERIF 2 B L A

| BTGB 0 ASE BRI R B N S AR B K2

TS

1. dugE : IBERANET 2 YT - AR IR IR E A8
F = A4 (red fox) ~ $%(raccoon dog) Kz 5EfE(raccoon) = 1993 4 H ALffr
AHEENSRE L FYIRS SR ESET o DS H AU EE - 58
FEIEEH R ALEE Ry 0.5 I E - J5RE Ry—4hakhE - 2008 HFhetfe
BEgGETT INUIUBERTRTe R E H &% - (22 H prdbsE m R ba
LTSI AR TR R EN > H Bl gt 5 CUE R R & i
M e

2. I B 2014 RGBT A BB RSN > FEEHIE A28
Y R3S (2 G AETR) - ~PIEFENEHE R 1-2 41 -

3. T THEBIRNERHEIEMS K T3 > &y HA 1 SRR
AT > NI B HAE R i AE R 2 T3 nTRE M R JE b
M - INREER RS T TIE R HBER T HE » THIE
TIERIE RS2 > Hopak 3 PEEL © (D) RERERFHIE - HEITRE
dn 1 B EE ~ FEEE R R T e SR HIHE & - QUIPIEY > &
SHERBEINARERRIIRTET R ROE TS - FRRERE -
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Tt a2l VR TEE A - TEERRE AT ST T R ST
RS2l 22l aE R 2 3R 5 M S IR M E AR R A 1% 25 22 B L R
BFFERTETTHERY - Q) E BRI - AR SO TR R e e E
TRARER > MRt SR R SRS ETTHR A « S BLSem R B RAYR
E RN IR E SR TR DU AT KRR A - ISRl &
A LS KPR S D R R e B T R B R i e Bl
TR PR R A TRR B 2255 - IR IR R SRR B - s% ey
SEELTHRE - I 6 (HH NE S A HIREREIEA - 2015 FT-3
N ARG R 120 A THVC IR G NG (R TR AR IE
ST E REETE I SRENGHSET TR 2ET - 2008
12 F £ 2013 47 3 FFEUi s 194 REMBHEAMET TR R EERIH
MEViRars R84 - DL RFFIT(Rapid Fluorescent Focus Inhibition) {7
Tl HASTIERIR 0.5 UImL HE B f5te - H B DiAsr5 35 50% »
AR TR RIS MR T9% - FURKPURGIS Ry 13% -

Hl R - W7 BUR /AT SRR K B A2 > IR i PO AT
RIG2 T 45 0 BRSBTS PREREUASAHES -

T P A TR HET T a2l - 2012 42 k. 2016 SFEBHSIE I Bt
FROLFHRE A BT THISR -

TRE - MR E#H4Y 40,500 & - ([HEREHZY 55,000 & -
P RFEE ALY 30 £ 40 GBI G N ESNEMR S HERTETUR
REHE 700 2 800 & - H Fii i B R Ryts AR EE MY R S 8 H b
- HEFZaEAR T TERN > REABERETAERMAE TR
7 o B TP R B S E R S SR T SERE - BER AT AN E A
MHEI N B HETTIE RIS -

AEARRZ © JERyEZETE Kumamoto Prefectural Institute of Public Health
and Environmental Science (KIPHES)jE Ay Department of Microbiology

EE - AEARBREUFR 2012 4 2 Kumamoto prefectural manual for rabies



or suspected rabies outbreak” » TFEPEL = FEE ¢ B TEEUR R
RHIGEAE R IR 62 (Rabies Prevention Law)#Ef AT AR TR > B0 &
PRSP R G M R e ~ FMEFURRE -~ I A B - 55— FBEL R
SEDUERIPIRS - SELDIERISEIY IR & 25 2 KIPHES #E1THf% - BREE R
TERIR 2T I 28 RIS » AR AR % 1% 22 B L R E R FT
{THER - [BIRHERE A A Os T L 15 s 2/ \4H (Epidemiological survey
team) &+ ¥ SEDUE R BV ThRsiEta e 10 2E g T e el &
AR ) HE AR BUN AR A B B B i s - BE A RARBUR i A e i e B B Y
B R Ry il R e B REIRR AR » BT st DAV E AT R B T e e
ENERL R R IR AHETT 55 = PR BT R 358 - S AE AT R R
A LA e -

REARARY 2013 SFEBHGEITREIUE IR EMIM B 247 » AHY 2013 4
12 H 18 H#E(T 1 fIsEDUERIR R &2 - 12 H 18 HEGfH 11 BiEERE
Fifii i — 44 60 R B VM H CATEERY R ER G/ T/ INMEHE - Ari &R
& 5 5 BRERHY AT P R fECE - SR EMRGEM AR TIE R
By RER 1 H A IR AT S - e £~ ARISE
T o REIXE KIPHES #EfTHIfR - M THGHERE: > BT W2
MR A K ZE L FEERT ST AT TS - %K RS Ry Rk
F Bl PR IG RGE ML CHY R IR Ry D4R ERE ©

NBFRZEBE A RTA AR 2SRRI HEE IR - NI B A B - Fr
At MBI ERENEA] - (22N R DUE R ZE B HATEE D
A BIFEESETHEZEE - NIEE 2016 FREARBURM R £
BTN E IR -

FRARRA - P EBRAET B REEEE (small Indian mongoose) T AT RIEEDN] - $t
HeipENEEFER IR M A RE RN A BRI E
PEaRkiss ~ Bl A RER B A HEEIIE - BYMT RIEE RIS
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% o NI 4ERAEUE BB A E T & (5 > SR SR E CBdm ey EF &
Y E AR A BN R A ROE B BT TERER - WAL 2 Institute
of Health and Environment 7 75F K2 - 2014 448 2015 Fdtst4EfT
9 Blatess - 2 BliReE - 8 B AR R 2 B ASEHYAE Rt -

R AR B SR A 25 (E5 (0 $haT 63 (B » s ARl ke Pyl

Hhles: - 2014 % 2016 S35 66 B ~ 78 B ~ K 77 BINEGIERRZES] -

AR 330,000 A\FE2 BB RN Rk - BEEFIERRESE
A4 RERIEAIH EE S EREREE - §97 95~97% NFEIE R ZEBLE#
FRNIG BBV RIF R E S E B ATIERL - i RS B E I A RIE 2B
TR FEEN BT RRENY) - B EHRE RN BN EAEY) - B
AR (8555 — B NAE RN 55 - B ABBEIE R RAVE H Sttt 5
WK BN I FE B2l - BT S RS 1 T 2 B P R TR
b5 > B R HETEMAE RS THER I -

R 2005 4 B AT NIEAE R 2 @i T A B 248 2 RO T i 2 F
(National Institute of hygiene and epidemiology, NIHE)%E 17 55 — (& R im 2
Hipa o 05 2006 42 2015 41 H AR GEMFE AT T HY NIHE £i¢
BIERI 2l AHBANT IS - H AT 514 5 MBS E AR I H#ETIER
P2l B E R B e e 0k RO S RS E(RT-PCR) ~
RITHRs £ e 2 iy R S S JE (real-time RT-PCRY) Ko S ik IR B F2 A e M i
7Z(RT-LAMP) -

2006 4 2 2015 FAEECAJH fe K EIE IR ZE B & Ry 55 — BN BIRVIE R 3 -
TG BRIl TSR B - M HIE 32 7] o3 B 2 B > 55 1 B STl oy
Fy 2/\B¥ © sub-group 1a A5 £ 25 B E e AL ED s Y > sub-group 1b
Ffpi e 1 EEER R it (highland) KGRI R D - 26 2 BRAVI 5 1 B8R
FEAGED R BT - H 2010 522 2015 SEFT BN TE - SRS 1B -



R A E H A T REGSERTFERT B WHO BB Rt ohh ™ 1T RE i 257t
5¢ OB ILED 6 [E& (Ui s 1 1200 FillRdgMmIERE A - 2L FAVN(Fluorescent
Antibody Virus Neutralization) test #:17 5 fERE )/ MR 5(JF %K 5 ~ Lagos bat
virus ~ Mokola virus ~ Duvenhage virus Jz European bat lyssavirus type 1)[f1%
troRIGTAE IENE - W DIAE RN B e 2 e yiRa st ) RT-PCR HRifm gk
SR AET TRE DR B U S IR - RE) DR B IR DG i A4S SRR 25 THRE
YR BRI 2% ~ Duvenhage virus ~ European bat lyssavirus type 1 &z Lagos
bat virus)iiSl514: > FIREZ R ERIAVPTEE 2 R IE » URiR M E DRSS 14
RURIRYE 5 22 E5 YA MR RE Dipi 33 B AR KAV RE D 25 < (B2 I R 55
R SR TP AR - RIS A B i T SRR G 2 R A o -

St S E AR (5% GDP 1Y 16% - BB EWI(ART ~ W~ 4=~
B~ BEER)EHEY 6 T8 » 512 ERUERA Al s e VB L B8 £ AR
SH0R > DN - B 1974 25 > H51HA 36 FI B RNREZSET
ZE B - SRR BRI RS R RS Ry & R BB B U W EhY)
WGk BB R e AR FRTEENEY) - 38R 8 BB LRSI ERErT
i HoAth B 0 AR SRR G IR BIY A TR e v e M The i 22 -
frle B EE AR R EEIR > AL EVIE TR - 28 A ST Y
AFYIE R EEIFN BB LK E B e W H B g B E A
U > INEEA S TP -

FEEEE SE IR IEEE IR 200 2 300 ASEL > BFEIERM
PR 20~33% o ENPPE R R PIE (R Ein =2l - (B IR RS
TERBLHEERZE - NAIEEEEN 2 BEEZ - PAHATERRIL 19 1E
NimerEinz - B EEEE R B 8 = DA R TR w 2
B -

EE R HAENE R E S W =B A S AT
A MR B TS BT I A ST B H R IR R
T HIAE T -
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Human Rabies in Taiwan

7~ EEREFEETIE R AR - 8 ~ AFTHE TR AR BV IR R -

VI FERIE R AT A

1. Dby S22 iy o 9 £ e (real -time RT-PCR): H A4S H AT#ERIL AR IE
e B R S N2l 704 o H AR LR ER ST AT
H ATz GeneBank BRIE_EFr AR Z SN KPRk - s%at o
RIS |7 Rt » A A a2 B =& F - i
Frasat 2 511 RS THY MG, -

2. NSRRI ARG A (RT-LAMP): HARE T B ERT e AT S
Institute of \eterinary Medicine #Y Dr. Boldbaatar Bazartseren &{E 284
K RT-LAMP #7572 » LAMP Al 5725 2 AR A AR e (5

1 /NF) ~ A RREAE R s A IS AR 2 # E (r] B R R R
2%) » HANRIEA BRI SRS EET inner primer S75REA [E]
HY inner primer JE & » A [ERF A HTH AN [E] lineage HVAE R 21k
I A BB R T B = & 1F - #ErTRTEGTZ LAMP 51
YR, -

3. EHPEpreHa B gy (Direct Rapid Immunohistochemical Test, DRIT):
H BT WHO Kz OIE B8 s i o AE Rt R B R e AL
72 (direct flourescent antibody, DFA) » {H¥1iA B2 th B R sk 11 B = H
DFA M TI A IR EE - N ARERTZ SE s (B e el ~ 8
6 ~ VKFEEF) - DRIT B2 BT fys . OB S5 (E E 2 7
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% EEFEE A e s bR A I K P9 25 > LA biotin 755
AVAE RS SR TR BT R BURIERIZ > LA streptavidin peroxidase £
biotin FEECAVIE AR BRDTRR (EFHIR » LA AEC 2 » DOBERRIIER

Ny S—

1T - TV SRR SRR3Ry DRIT HAURE R s S HEEE DFA- 241

biotin ARECHVIE AR AR DTAR LI F SR (LA > IRIIE HARER L R SE BT
FeHTEAIE A BV S AT e AT S 1F - FHE IR ERT ZE AT ioh Bk Bl A

(RS
KR

PNEZVSAR AT R R e e P e S S A e 4
TR R DB RG-SO TIREDTARAT(E K biotin £ > 3
AT Rt M2 GI3ErT DRIT JIE -

DRIT &:{5a2 5

@

TN

B
HD

BUFHEER R - AL 10% RS ARE]E 10 5788 - DL TPBS e i)
e 2K e

e/ EAIALL 3% A LEFA 10 738 - DL TPBS st Btk
FBER - IR B AGIER L -

Hz/ oA biontin AREY—RPiAs > =0R{EA 10 734 - DL TPBS it
ERCEBEN R B o R A R R AR 2

% F A streptavidin peroxidase » =5 {E A 10 47#% » DL TPBS jf4¢
ORISR | B R R R B TR RS R

HEfE AEC 2@ - B H A AEC 2 » =8 EMH 10 4348 - DA
7R BRSO R /R R RS R

PR IIABRAR SRS 5 =200 EH 2 7088 - TR DIZRE/ IR A
BR o R BRI E -

DIOK7EMEE R B TE R - B R BEFOCEERMEE TETEZ Gk
SRR AL -

EEYTFEAT H ATHIEEE R BTN RS E 2 202 R E e VRSB A

RIT JIE &SR EL DFA G55 —27 o [N AR B ENT e S
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BN SIE N2 B B = o F RN B E T e i B iR
EIESEE - (S B BT A EDURHETT DRIT JIE > 7SR b
EfEtEz > TR DRIT fERIERRREI2E B2 Al Tk

11 - BTSN BRI EAYE FE AT &5

(2) ~ SR REARESTHRE T =

AR SN BIRE E = A B WA E S5 Dr. Boldbaatar
Bazartseren~ 3E/#£2 Dr. Daria Llenaresas-Manalo & & & s E(EB AL & -
ANREEZEZE R EM=EAE > HAlE M 2 &l 4E > ol kERER/N
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W B - BREIAERREEMEE2BEGER - VR EE W
BIV) R HIEE2 o R EIE e 8 - STl g LR B R
W L - ARSEINE R T

\ﬁ

2 BEENYE e R SRS P

1 H 11 H MFEEEEIZES > R— 11 Ak 300 247 EAY HAREMERA
(EEF) - RIEFREEARE R HELSEZ I AOR Y PR B A TR A
wh e L HETTZEHESE » NN - NI TR S B LU R N - B 2cet
SEt% > ERENYIRG PR SR AET 3% B 52 ~ BEPRAEAR ~ JaIR RARRIRR &5 R
S > 0 REMPIBIE TR FCERE - i N S E Y as (& Bn i
TR - AZEBIHANIR B EE AR W E R =R 2L 7B
LTINS i A E e W i B R SR A B R AR T S s e
A RPRERAE S PRIE e A, -

=

FEARZR i 86 5 = fpl] YA AR b ] B2 21 H AR N i SERVANAEUE K
SEHREE > fREERE T A S RIS TR  IRBRGHVE B A TERES » I
SERHBE A A > BB ERER A SE B PREH A K e 2 ) T H T T BRI < LA
FAPERAERE - WA AERISE S - Fp B B BB S S A de Bl R W ZE I P
SUARRIAE - B HANREREIAH FeaR I - s RS PREE Rl 1A BE Il

HET T 3 o

R ascA LR > RAILE RSB HAILE B > L

TORIEIRERR O 1% » BB IRIBRE s Bt > TTELRENUASE (LR ST
KL -
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12 - B PR (77 R - 13~ Fb5E B B B A EHE (T AR 2
nﬂ%&n uHH

S

NIE H AR NI DA B AR ZE G - NSRS EGE 5
Dr. Boldbaatar Bazartseren $¥152 5 & &% 4= H IR ZE B E T3 % - Dr.

Boldbaatar Bazartseren 7114557 HYEREEHE £ K7 Institute of \eterinary Medicine
TETT > WEHEFE SN BB T - NAREZET:

1 FEBHEmMEE (Capripoxvirus) - fEim st » BER L7 A BT

(macules) = 2 (papules) » 1F K7 5 1 (W1 HE BN FLEH ~ RRARED) I 2
» PR HIA] FRIP R B R o PIRRR S LR LB RGHE A RIG A 5 (pox

lesion) - ififi T 5% BB BT M R 2

2. /WNEEEE/NC AR ERNRS N ER - BIRLRRER - EH—
MEIMAERS » {BpEE ] 77K 4 i lineage - EH 5 @Y Mh=E R LI
ERAEAR A 52 05E ~ RS Il (S i) — Bt 2 m A - s
FoRbE) ~ CIREREREBEMIEOE » (3T 5 TOW - AIRE e R E -~ |l
AU GRFE ISR SIS - B BRI 1T HER BT B R 54 (zebra stripes)Ff
RS - B - B TR AR - 2017 FF 1 HitSy
AAAESE U Bl MR AE T Y fI#6 = (Saiga tatarica mongolica) Rk H1)&
/N B ER AN
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Intrody Iction of ve i
» Mongoiiy )

Medicin

[& 14 - 527t Dr. Boldbaatar Bazartseren #7527 [& 15 ~ 52 Dr. Boldbaatar Bazartseren 17 {5

BB AT AT ©

. BT RIR s g 4% B 22 Zy A (Immunohistochemistry stain, IHC):

FNRERBAR LIL AR anti-P A TR e S LR il FA T
AR -HL(H&E) A A T i i B2 5

IHC ZL TR

a. B R B 461 clear plus =S FMER A E (2 1 100%-95%90%-
80% fz 70%)EET4HAK(E]K -

b. B/ DUBKIBREX -

c. HFANA 0.25% trypsin > =R (ER] 30 o3 LAETTHTEE{E (enzymatic
antigen retrieval) - {EFI1& PUB/KIEREX -

d. BRIIA 0.3%iEE(LE-HEEK - =R1EM 60 738 - (ERELUEK
TR -

e.  HeRIIA 10%LL=EIE - 20 EA] 60 o5 LIRHERI R =M S e

f. BERIIA 1 KEUHG(R T anti-P A R pHias 1000~1200 fE555%E) - it 47C
TEFIBRM - TEFIT2LL PBS 3E%E 3 K » X 5 47§% -

9. FEH A T ZKEiEs simple stain MAX-PO » Z B {EFH 30 438% » 1EHTRLL
PBS &7t 3 K » 5K 5 77 -

h. 3R HIA DAB 2 - 35 B MNEigE - ERALHS ISR
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A B IR MRS (8Y 1~2 7388) » DUBAKEE IR E -

i BRIMABRARR S MLURENE/KIEE S 778 -

o ERAT B RE ARE S REEE(80% ~ 90% ~ 100%) ~ 2
T HZE R 34T clear plus i 52 827K 43 1% » FE DL PARA mount-N %} 5 BB (FE
IKIAMEE R B TE A

V. HC 122 RAE KA ST 9E A

EEEIE RIS ERSSHAR TS IHC 248 f H&E Fytb L iy 72 52 fF H&E
FetrE ] RS R OTER 2= 2SR M E P9 B0 EG (Negri body) - {HIZAFA
BB B IHC et T - eSS s T FIE H %
B AR - ANKEREER RN IEEE VT BT & /F - HUSIE
RIF R B AH A B B = RO BT 5T - DL IHC TR IS 1R
EHERR A ARG MRS ER R 5H T B (mandibular gland) A AL
BRETT ~ R R AHHE R AL B Rz 4Rt (myoepithelium) - {BFYEE [ EY
giipt (duct epithelium) &z serous demilune 3 A BAZE=53R - B N ARAVAR G4HAE -
AL Rz 4R KB i b R R R L R P Mt - Bl SR REsE AR R 5
TERSER I A % [m) 48 FHBA TR A FEESE AR PAS BT atTT - 2 1 48 Fhee i A
IL_E Rz ARG & s ROt b R SHREAYER TS - MHRHA S TR -

RGBTy RO BRI - NEIE R AR Rl Z (0 K2 5
biopsy g A TREH] > (R ALENYIHY muzzle skin & & 3F 2 i E (tactile hair)
=if# & follicle-sinus complex (FSC) - & fi%-E 2000 LA AR AR
WAL o FMREREEFZS muzzle skin U] #(T IHC Fyth » A% FSC EZLEI5
MEERSR - FEBC B HTAS IHC ARl SRR AL IS MR SR AV 4ERE T AE /2 Merkel
cell » RIEAMRIFBIGE BT FIE RIE R R BN 2 — - HBEANAD
FERTIAT] « AMREFBAEET FLEAM 77 MR PRER SR FHYSEE > A
B EE » HIRFHRAM — ESReg 3 -
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18 ~ FNRERFEA 7 AL RIR LS EAYEE3R - (8] 19 ~ ANRERZERE B T BB TR IR

FRESFAZE -

20 - BB FTRAE AT SE i - 21+ AN TS T BT A ~ 55 S

HEENILEREE LTI R -

(g
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me SRR

G H AR RESE T T R s & BRI AT B G 2 I AT &
FWVE > B BT 2 PR 7Bl Kokh B ARSI Al - i R AR Be
e HAE AR A /N R B (SRR S A € I0 BEOR SR S Y R R 4 BT

NNy —y
I

%Ju

GE[ERINGS EsE Rl
® HN IRE SRR B RS B AR AR

281 2017 AR B AR TS & - 7R HUA H AT SR RS
TERT{EES )0 > BEPAH AR HATRIE R RIREE - HEREEEERIENRIEZE
ZAE)Y 2013 AR A FPPIE B LA - AR R T iR H Al R A
KImPeliFsd LR A (HA RBHEREA SR LML QAT - NI R AL
RERGG TS m] RE S A A IS (R - BRI R 15 48 AR Y RS B T ~ A
B AN BB ISR ~ FRtGBa s I IR T AFE Ry > S Al e S AR RTE IR IR
B AR AR (A T

[ERR RS IR o] AR A PR a b 208 R B BB %2 - HTsEA 1%
HFINEE AR AN fe B - BRI E A (ER] > AR -~ B R & T
AIRE F A A RERE A Y (5 - NI E B2l T M E R R i E et
fhi > DABRESIROUs r] S (IR s -

® Ay E K EEAVREEL

AL RG] > 228 RGeS » s el R HILE
REPE RSB A A R A Ay B B - T & W 27 58S T AR Re i R BN K
ZEER » WEHEIT L SR e R SRR o - 3T 2 B T VAR o] LB
SERREUEAYEDR - BB PIRUmir AR, - 4655 VB ASHBINR - 5 e
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BAFKEE » RE SRR R - B DA K DU S RS S S R FH 28 - At
A DU e S BRI (E R GRS R R E A 5 - Bitetsld bR - & DI
THURPH LIS SR I BTE > DU 00T RS R ikl - o P A ss AR b
Dl e IR A LB TR &l - B ENEY)&S ISR & - SRENRAAE
SEAREE AT - PUA /NG HISIAEIEECAT EREAVARA - IESSHERBREE 2B RAVRE T
The o tWEHENETRE -

AP R ATE RAVEE R - AR E R A SR B N R > wimT DA
BB E RN -

® RARMFFESE

H A RAE R Byl - (L5 F ST R AT T B2 i 7 TR YRR 38 St 5e -
SN0 i B B e e e 2 o B S s AT K B B RO T2 7 AR AR e 5 B
HERWERE S - BRG] LGS D H ARSI w2 5% - il IR
ol B o = P s A R 2R 6 AN P B S AR A 2l /572 TG Bl e HL A
B D HARE B 77 AN0E - WA S AR R AR T e B R 2
ErESRE2ERE Y] - H AR FEYENT 7T S L RS B9 SR A A R i APy
ETERIFHFE & F » ASERKAEELART MOU %5714 - Al SRR AR &
fEatE -
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Workshop for molecular diagnosis of rabies and technical training
NIID, Tokyo, Japan at Jan. 9" and 10" in 2017

Action plan, molecular diagnosis,
\wildlife survey in Japan

What preparedness we need?

Satoshi INOUE, PhD DVM

L: 'y of Ti ission Control of
Department of Veterinary Science,
National Institute of Infectious Diseases, Japan

&NID

The last indigenous rabies cases in Japan.

1956 Human

1957 Cat

The imported rabies cases in Japan.

1970 Student infected at Nepal

2006 Retired men infcted at Philippines

Three ferret-badgers (Melogale moschata) were confirmed as rabies
and reported to OIE on July 17, 2013.

TAIPEI B TIMES

Ferret-badger with rabies bit man

FB = Ferret badger

FIRST BLOOD: butthe
Centers for Dis i

By Lae fohia / Staf reporter,with ChA

77 The first case of a person being

iten by a wid Formosan ferret-
‘badger infected with rabies was.
confirmed in Taitung County's
Donghe Township (33 on ¢
1| Tuesday night, the Counciof ‘
| Agrcuture said.

The incident came in the wake of
the councifs announcement last
‘week that three cases of rabies
infection were found in dead wid

[ &

. - ferret-badgers in Yuniin County's
Adeaa er was found i Tt County's Gukeng (E44) and Nantou
‘Donghe Tounsnp yesterdy. Countys Yuchi (%) and Lugu
Photo; CNA (%) last year, causing Tawan to
LA L fall off the list of rabies-free.
Counties aflr 54 years

Strong impact in Japan for

the rabies free status.

Wildlife Rabies

What preparedness we need!
"

nh
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Figure 3 Epizootic Cycle of Rabies (Concept)
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Surveillance of animal rabies
in Hokkaido, JAPAN

Kohj/ URAGUCH)!
Hokkaido Institute of Public Health

{ Honshu

; Si]ikOkU

Kyushu

Major (potential) vectors
for rabies in Hokkaido

The presence data from
5x5-km quadrat

[ 1978 and 2003
] only 2003
M only 1978

' Distribution of Red fox in Japan

i . i dk
Red fox Raccoon dog Raccoon
Very common common Alien species
1.6 (cases / km) Hokkaido*

1.4

Honshu | g
Kyushu e

Shikoku

I
Shikoku Kyushu

Hokkaido Honshu

Number of road-killed foxes on each freeway
in Japan (1993)

(modified from Otaishi, Ibe & Masuda 1998)




Two foxes begging tourists for food in Hokkaido, Japan

Raccoon doq

The presence data from
prefectures (2016)

[[] presence

National Institute for Environmental Studies (2016)

Distribution of Raccoon dog in Japan

(cases / km) Hokkaido
50 g~
40 Honshu |

Kyushu 2
?Sﬁkoku

r

3.0

2.0

1.0

Hokkaido Honshu Shikoku Kyushu

Number of road-killed Raccoon dogs on each
freeway in Japan (1993) (modified from Otaishi, Ibe & Masuda 1998)

'g\\{/i Raccoon
s
Alien species

The presence data from
cities and towns (2006)

Il presence

Distribution of Raccoon in Japan

Hokkaido .

6000 Honshut
Kyushu £y
4000 a Shikoku T
, —
2000
1 1 |
| ESPSRIPPN ] | I
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Hokkaido Honshu Shikoku Kyushu

Ministry of the Environment (2014)

Number of captured Raccoon in each
prefecture in Japan (2008)

But
surveillance of wildlife has not started
in Hokkaido.

Hokkaido pref. government
has a surveillance system for only
suspected rabid dogs.







Workshop for molecular diagnosis of rabies and
technical training at NIID from January 9th to 10th, 2017

Tokyo Metropolitan Institute of Public Health

Department of Microbiology
Laboratory of Parasitics and Zoonoses

Kaoru Hatakeyama

td &

TOKY02020 TOKY0 2020
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Tokyo :area ( Honshu + 24 Islands)
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= — TOKYO
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#F 58 e
° ERL
s A \
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H O
s laulslands

Tokyo City

The area of Tokyo is 0.6% of the country.
(Tokyo area 2,122km? .~ Japan 372,972km?

But, the 11% of population lives in Tokyo.
population of Tokyo : 13,636,222 persons
population of Japan 126,963,398 persons

Tokyo Metropolitan government

Asakusa

Tokyo Metropolitan Institute of Public Health

Number of members :423 persons
clerical staffs : 66 persons, Inspectors :127persons, Laboratory staffs 230persons

Pharmaceutical hygiene
=

Food hygiene environmental hygiene
= —

infectious disease prevention

diseases surveillance

Rabies control in Tokyo

Number of registered and inoculated Dogs in Tokyo (2009-2014)

Number of Number of percentage of
year registered inoculations inoculations(%)
2014 518,121 379,512 73.2%
2013 516,567 380,188 73.6%
2012 513,250 378,123 73.7%
2011 506,986 375,505 74.1%
2010 500,646 370,648 74.0%
2009 487,902 366,352 75.1%

http://www.mhlw.go.jp/bunya/kenkou/kekkaku-kansenshou10/01.html|

Tokyo Metropolitan Government

‘ Bureau of Social Welfare and Public Health ‘

‘ Health and Safety Division |

‘ Environmental Health and Sanitation Section ‘ ‘ Institute of Public Health

| N
Animal care and Consultation Center

Head office = = Inspection request
Tama branch - Rabies control

Jonajima branch




Inspecting rabies in wild animals since 2014

Sheltering Dogs and Cats in 2015 in Tokyo Target of inspection: raccoon dog (injuries and sickness)
Dog poy Number of inspection: 1~2 head /year
Adult | Puppy | Adult | kitty others | total
Shelter from owners 41 0 79 3 - 123
Shelter from finders 269 11 11 709 - 1,000
Shelter 60 0 - - - 60
Shelter (injury) 22 0 366 | 31 3 422
Stray dogs 0 0 - - - 0
rabies diagnosis 0 0 0 0 = 0
total 392 11 456 743 3 1,605

http://www.fukushihoken.metro.tokyo.jp/douso/shiryou/toriatsukai.html




Workshop for molecular diagnosis of rabies and technical training at NIID
Jan. 92017 Shinjuku Tokyo

Masakatsu Taira, DVM
Chiba Prefectural Institute of Public Health
Virology Division

Geographical location of Chiba Prefecture

We have international airport
and international seaport

Local mascot dog Chi-ba-kun

Narita international airport _ e
-_—

BEZEEPTEENDH Y
ZeBENOAADLBEAL L >TES, ©
NUSHWADL YL RBIEDNE D 5 A YR
CURIABVWERTT,

z

Chiba international seaport

PR ZE AR FT T DHHME

Technical training @ Narita international airport animal quarantine service office

( RO, EATFHIES O vaccination

HHES DBIES enlightment

- A capture housing
- &~ BEERETER isolation

BEROHE J

P

RERT - BYEE L X — BRI TR
NID

Public health center

2% autopsy
[
(FA,PCR)

Positive
or false
positive

HERRE

Reconfirmation
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Case : IR HPRBEHR DK /V\O

Biting accident case at Matsudo Chiba

FEEORIZHE T 2TEREIR

Seroepidemiology on Rabies at Chiba pref.

Purpose

PERETANVZIONEL SBALIEE, T
ﬁkmokm&kfwu%ﬂkéwwéwﬂ?
If a Rabies dog invade in Chiba prefecture, will we able
to prevent the infection from spreading ?

of-
L\

Material and Method

Material
Canine serum : Dec.2008~Mar.2013
A 194  samples

2V w=a Method
swaem Rapid Fluorescent Focus inhibition
(RFFIT )test (@NIID)

e

i Positiverange (0.5 < IU/ml)

Result
Positive rate of rabies virus
(*)positive: 0.5< IU/ml

Positive rate

w5 0% QX

Protective Antibody
positive : 97heads
negative : 97

infection spreading.




FEREORDIERRF T A LR
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Detail of positive rate, protective antibody for rabies virus

1
0o Positive .
90

75 Negative .
8 67
o 70
2 60
% 79.0%
40 d 87.0%
20
30
12_10 10
i 21.0%
10 54.5% 45.5% 13.0%
0+ ' ' v
AR EUBN HRoBA n=194
Domestic dogs Abandonment of Stray dogs

hinregall

Discussion

WHO O Rfg%H &I+
Based on WHO recommendation- - -

bl FERIERBIEALLS: -
WA (R#H D NED) |SREEBHEIEHER S A
BURK % DS A TR T 2 AJRElE D H 5,

Domestic dogs will protect rabies each other. But--+

Stray dog will not able to prevent the Rabies infection from
spreading.

Thank you very much
for your kind attention !




TRAINING OF
RABIES DIAGNOSIS
IN NAGOYA CITY

NAGOYA CITY INSTITUTE OF PUBLIC HEALTH
AKARI KODAIRA

e o

ABOUT ! N ity Land area 320 km?2
o X agoya city Land area m

NAGOYA CITY Lo~y Population 2.3million

Dog registration 123000

£, /Eﬂ;"‘ff\ﬁ"x\kf\l\icﬁ
Sy

%7

4

55/

P
K
. CrarmaP:
hitp://www crafimap.box-.net

CITY GOVERNMENT OFFICES

©City Government Office
¢ 16 Health Center (16 wards)
Animal Welfare and Management Center
*City Institute of Public Health
(‘ Microbiology department
Virus section

LABORATORY DIAGNOSIS OF RABIES
IN NAGOYA CITY

laboratory diagnosis in past
Outsource work to Vet. University in the surrounding prefecture

| ™ B

Establish a reliable diagnosis system in city

« Animal Welfare and Management Center
Cut open bones of skull, take a brain)
« City Institute of Public Health

FA, PCR

TRAINING FOR RABIES
DIAGNOSIS (1ST)

Date : Oct. 25, and 26, 2012

Target : Vet. staff
(Animal Welfare and Center, City i of Public Health, Health Center)

Contents : Lecture about basic knowledge of Rabies
Practical work to cut open a dog head and take off a brain

TRAINING FOR RABIES
DIAGNOSIS (1ST)

The refrigerator was broken — Mild autolysis of a brain




TRAINING FOR RABIES
DIAGNOSIS (2ND)

Date : Feb. 3, and 12, 2016

Target : Vet. staff
(Animal Welfare and Center, City i of Public Health, Health Center)

Contents : Practical work to cut open a cat head and take off a brain
— Rabies diagnosis (FA, PCR)
At a later date,
Review the practice using movies and photos
Report about my experience on training course in Philippines

TRAINING FOR RABIES
DIAGNOSIS (2ND)

Dogs get put down

W W

Apr. 2015~Mar. 2016 Apr.2016 ~

ISSUES

The number of dogs get put down is decreasing (good news !)
— Difficult to get a dog for scheduled diagnosis training

Need role-sharing rearrangement between Animal Welfare and Management Center

and City Institute of Public Health




Building Crisis control system
about Rabies
in Tokushima pref.

(
[

BEREREHENRRC & L Z2FHZeimdsR

(Tokushima Prefectural Government, food & health
management)

ES SR
SAYAKA YANO

Tokushima Pref. Info.

Population 750,000

Registered Dog 40,500 (Real 55,000)
Preventive injectionrate 62%

Bite accident 30-40/year

Capture Dogs(walk around free) 700-800/year
Vet. Charge staff(rabies) 12

Vet clinic 54

Tokushima Anjmal Welfare Center

Protect lost dog&cat = 43
Capture Dogs(walk around free)
Adoption Event
Enlightenment, Education
Zoonosis surveillance

ray dogs inriverbed

|
- Patrol car

Increased stray dogs
Just only given food

_— ~

worry about if )

~

No Registered Dog increased

many pet owners don’t know "RABIES” correctly , and also some Vet. & Dr.
Poor skill for distinction
Uncertain the duties of each section ( no manual )




"RABIES | building crisis control

svstem Zoonosis Examination meeting
‘ 2004~ “Zoonosis Examination meeting” ‘ ( Background) Control RABIES
—— Infection Law was revised
2006 Correspondence Manual aboutrabies ( Tokushima ‘ — obligation of Vet. B
personal) — needed cooperation Dr. & Vet.
= = (Member)
‘ 2006~ “Health Center conference“ ‘ Doctors , Veterinarians, Chairperson of infection section(Dr.),
—_— ) — Advisors
- . ( Administration=Working group )
2007 Training when Rabies occurs Section
—~— human health
‘2oo7~ Inspection Manual , Skillrise Diagnostic testing ‘ food health,zoonosis (vet.)

Animal Welfare Center
Meat Inspection Facility
2018~ Surveillancein dog, cat, wild animals in Tokushima Health Center

Control wild animals
Livestock health
|nspection > Training > Revise Institute of Public Health

Tra | n | ng in Tokushima

neighbor prefectures combined workshop by national government

Zoonosis Examination meetin Surveillance, monitoring

* Institute of Public Health
*Animal Welfare Center
*Meat Inspection Facility

alth Center
' One

Informatlon \ ‘ Health

collection, Analysis,

* Rabies
Consideration, Ad !
onsideration, Advice \ % & A

* Mosquito-borne disease

Cooperatlon with Dr. & Vet.

* Combined workshop

{ Seminar for inhabitants /

Settle manual - plan, Training

Tokushima Prefectural Government= Rabies reference center Group discussion about correspondence




Virtual practice inHealth Center

Participants
prefectural government , municipality village office , medical association,
veterinarian meeting, police station, fire department, report(Newspaper,TV)
professional person ...

Purpose of Virtual practice

Building Crisis control systems about Zoonosis

@ Reconfirm each duties
@ Inspect Manual
@ Extract problems

—l——

+ Awareness against Rabies(Zoonosis)
+ Makeit possible “Promptand Appropriate actions”

Rabies Surveillance

municipality village office

Health Genter
(dead animal )

(living dog, cat)

‘ Animal Welfare Center £ Observation,Analysis,
Extraction,Stamp

————

Examination
Immunofluorescence
method,RT-PCR

5 Institute of Public Health

To deside each rules,
burdens are reduced
cooperate usually

Animal : wild animals
Racoon dog, Weasel,Fox,Masked
palm civet,Racoon et.

Surveillance in Animal Welfare Center

Skill rise training and
Surveillance

Training : 1~2 times/y
Surveillance: 10~20bodies /y

Building Crisis control system
about Rabies

Important things

OThe persons in charge are
recognized

about them duties.
OThe persons concerned have same
will

& consciousness.
OTry !
OContinue !

Thank you for having me.




Workshop for molecular diagnosis of rabies and technical training

Countermeasures for rabies
in Kumamoto Prefecture

‘-f.;\t.,

oV

Junko Toda,
D.V. M, Ph.D.

Department of Microbiology,
Kumamoto Prefectural Institute of
Public Health and Environmental Science (KIPHES)

Kumamoto Prefecture

Area : 7,400 km?
Population: 1.8 million

Kyushu lSIanqh/Same size as Taiwan)

Kumamoto Prefectural Institute of
Public Health and Environmental Science

(KIPHES)

Organization chart of KIPHES

Administration Division

Seven staffs:

Microbiology

Mm Department of
ditectoy Life Chemicals

Department of
Atmospheric Chemicals

Department of
Water Science

and 1 clinical laboratory
technician

AMAL N

Department of 3 veterinarians, 3 pharmacists,|

Countermeasures for rabies
in Kumamoto Prefecture

1. Establishment of rabies contingency plan
in Kumamoto Prefecture

2. Incident of animal bite by a rabies suspected
dog in 2013

Countermeasures for rabies
in Kumamoto Prefecture

1. Establishment of rabies contingency plan
in Kumamoto Prefecture

Establishment of rabies contingency plan
in Kumamoto Prefecture

March 2012

* Published “Kumamoto prefectural manual for rabies or
suspected rabies outbreak”

*Based on “The 2001 Guidelines on Rabies Countermeasures”
(MHLW Notification, November 2001, and supplement, January 2003)




“Kumamoto prefectural manual for rabies or suspected rabies outbreak”

Stage 1 (normal)

Preventive activities of rabies under the Rabies Prevention Law \
1) [Dog owners, Public health centers] Register and vaccinate pet dogs (

2) [Public health centers] Detain stray dogs 3 'l" I

3) [Animal quarantine service offices] Quarantine susceptible imported animals

Stage 2 (suspected rabies outbreak) Suspect rabid animals

1) Epidemiological survey team 2) Health Crisis Management Division,
at a public health center Kumamoto Prefectural Government Specimen collections
) L . ) KIPHES' &
(1) Hearing the detector (1) Liaise and coordinate with related Rables examination
(2) Report to the Hearth organization
Crisis Management Division (2) Head a meeting on how to deal with Suspect rabid samples

(3) Quarantine the suspect rabid animal ~ the outbreak
and prohibitthe transport of it

NIID . .
(4) Investigate an epidemiological survey Rabies examination
Level 1: in Japan Level 2: in Kyushu Island Level 3: in Kumamoto pref.
Deal with the media Establish Kumamoto Establish Kumamoto
prefectural headquarter for prefectural headquarter for
rabies monitoring rabies countermeasures

Establishment of rabies contingency plan
in Kumamoto Prefecture
2013
*Implemented an inspection system for suspect rabid animals
in our government.
1) Conducted the first responder training to prepare for catching
a suspected rabid stray dog at a public health center

2) Participated in Health and labor science research,
“The urgent study of monitoring method for animal rabies
included wildlife in Japan ”

December 18, 2013
Encountered an opportunity to examine a suspect rabid dog

Hideo Osako,
Head of Department of Microbiology

Countermeasures for rabies
in Kumamoto Prefecture

2. Incident of animal bite by a rabies suspected
dog in 2013

Situation investigation

* Report: at 23:00, December 18, 2013,

from a doctor who examined a patient bitten by his dog
* Place: Yatsushiro City, Kumamoto prefecture
* Patient: male, 60 years old, self-employed,

no history of travelling abroad
* Bitten body part: the fifth finger of the left hand
* Wound: punctured by canine teeth, bleeding

* Dog: Dalmatian, born in 2008, 5 years old, outside keeping,
bought from the pet store at the largest shopping mall

* Medical examination history after keeping: no
* Registration of dog: no
* Rabies vaccination history : no

* Dog’s Symptom: front leg spasms lasting repeatedly
from a month ago

Site photographs

Keeping place (the house was located rice paddy area)

Ui
I

™
The appearance of the dog

The fifth finger of the left hand
bitten by the dog

Identification of rabies

* Opening of the skull

* Collection of brain samples :
cerebellum, hippocampus, thalamus, pons, medulla

* Rabies detection

1) Direct fluorescent antibody test (DFA)

Retest at NIID
2) Nested RT-PCRtest




Opening of the skull (started at 11:30)
1/

Finding at autopsy

Heartworms were founded in the right ventricle

Result of DFA

Samples Positive control
performed at NIID

Result of nested RT-PCR

100bp ladder
100bp ladder

PC S-1 S22 NC OneStep RT-PCR (N7/JW6)

PC: positive control
NC: negative control (DW)
S-1: pooled sample 1

(the pooled sample of
thalamus, pons, and medulla)

The left hippocampus Medulla CVS11/mouse brain 606bp — S-2: pooled sample 2
(x200) (x200) (x200) (the pooled sample of
cerebellum, hippocampus)
Results Lessons we learned from the incident
= Our department stuff was trained to diagnose rabies
just before the incident happened, and fortunately the rabies tests
FDA Nested RT-PCR were carried out smoothly.
KIPHES Negative* Negative * However, the rabies examination procedure may be
easily forgotten, because rabies is rare in our country.
. . - We conduct the training of rabies examination o
NIID Negative Negative for public health veterinarians in Kumamoto “
Prefectural Government on regular basis
from 2016.

* No positive controlled experiment

Rabies was not detected from the dog

The accidental death of the dog was caused by filariosis.

* A high-resolution camera system is required
to have a confirmation from NIID that our FDA result is correct.

The collaboration with NIID and other related organizations
is necessary for rabies prevention !




Rabies monitoring inspection
for the wild animals

such as mongooses in Okinawa

+Subtropical maritime climate

+ typhoon: 6in 2015

About Okinawa

+It consists of 160 islands
(49 manned islands)

» Annual average temperature:
20~25C
- Annual rainfall : $52000mm

-Draw a circle around Okinawa
Taipei 630Km
Shanghai  820Km
Seoul 1260Km
Manila ~ 1500Km
Tokyo 1550Km

-Major industries:
7 million tourists a year

Okinawa is a Treasure House
of Endemic Species

i
A Y

Okinawa woodpecker Ryukyu tip-nosed frog

Matrona dragonfly

> 2 3 Lo .
Ishikawa’s frog Okina - Ryukyu robin
breasted leaf turtle

Nature Conservation and Afforestation Promotion Division, Okinawa Prefectural Government

Invasive Alien Species
Mongoose (small Indian mongoose)

A\

original distribution West Asia to Southeast Asia
Length & weight Male about 60cm, 0.5-1.0kg
Female about 50cm, 0.3-0.6kg

Diet insects, mammals, birds, amphibians, reptiles

A\

breeding 1-2times/year, 1-5heads/time ( Av.2.26 heads )
» Ecology diurnal, solitary, life span is 1-3years.

Why rabies surveillance for a mongoose
in Okinawa

Representative Carnivora

Extended tendency of the habitat distribution

Contact opportunity with a human and the domestic animal
Involvement with rabies outbreak in foreign countries
Designated as “Invasive Alien Species “

Subject of the harmful capture

AN N N RN

Available continuously

Cooperation of the rabies monitoring
in the wild animal

v find the death individual Management Center

of the wild animal ¥ accommodation
v’ Capture v hearing

v Dissection & Sampling
Cooperationﬁ @inform Com tion
request

Results @53"@9
v’ Data management

v' Test(FA*PCR)
¥ Generalization Results

Animal Welfare and

inform




Number of Rabies tested animals
by species

2014 2015 total Remarks

Wild animals

mongoose 5 4 9 Capture 6

traffic accidents 3

bat 2 2 death unknown
Pet animals

dog 4 4 8 Bite dog

cat 2 2 Bite cat
total 12 9 21

When the brain damage is remarkable due to a traffic accident or the passage of time,

it can not be sampled...

2
3
4
5

Use the spinal cord as a material

- How to collect spinal cord -

Cut the spine 5-6 cm

below the first cervical vertebra

. Removing muscle

. Incision of vertebrae

. Exposed spinal cord

. The spinal cord creates a new section

And Smear on slide glass ’

Spinal cord sampling

Comparison of FA images of
spinal cord and brain -1

medulla oblongata

spinal cord -1

spinal cord -2

Comparison of FA images of
spinal cord and brain -2

spinal cord -3 cerebellum

hippocampus

spinal cord -4

About Yambaru in Okinawa Island

Tcreature |[FIEMD =27V AN H LD T—
F1=IETwild organism]
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How mongooses spread to Okinawa?

30,000 mangooses (2001)

Invation into Yambaru

1993 The entrance of Yambaru

1978 Nago city and environ
(spreaded 2km / yaer)

Ipartj—Tareal

17 mangooses were released in
Southern part of Okinawa Island

For the purpose of
control the number

1910
&

of rat and Habu.

Fujieda(1980), Abe(1994)ct.al.
Nature Conservation and Afforestation Promotion Division, Okinawa Prefectural Government

Mortality data of the mongoose

1 - The number of traffic accidents

from Six places of
roads Administration Office 2012
2013 4 11 1
Total 13 32 3
2 - mongoose eradication projects
The worker did not find the unidentified death individual of
the mongoose in Yambaru.

3 - The number of consultation S —
from The local government 2013 0 14
Total 0 27

-
way
9 21 2
46

46

T v | o | souton |
13 1

2
3




Rabies situation in Vietnam

Rabies in Vietnam

* In Vietnam, the epidemic of rabies occurred in a large extent
of 25/63 provinces/cities , particularly in the mountainous and
midland areas. 76 human rabies cases were reported in 2016

* Every year, more than 330.000 people have to be received
post-bite vaccination.

* Rabies can occur all the year round

* Dogs are main reservoirs and transmitters. 95-97% of human
rabies cases are bitten by domestic dogs, or infected via
contact with rabid dogs, following is cat.

* No clear evidence of rabies deaths due to exposure to other
rabid animals. However, it does not exclude the existence of
rabies in other animals/reservoirs.

* Only rabies virus (RABV), genotype 1 has been recognized
and reported .

* The annual data of human deaths due to rabies reported has
been based only on the clinical diagnosis, not by laboratory
confirmation.

EPIDEMIOLOGICAL MAP OF RABIES CASE DISTRIBUTION IN HUMAN
ACROSS THE COUNTRY IN 2014, 2015 AND 2016

2016

W 2015
: 77 cases

7% 78 cases

2014
66 cases

4 3
2 2 2 2 1 1 1
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NUMBER OF PEP BY MONTH IN 2014, 2015 AND 2016
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TOTAL NUMBER OF PEP
2014: 394.979

2015: 394.186

UP TO 6/2016 : 171.899

Rabies surveillance and control

* Has a national program for human rabies
control and prevention, animal rabies has not
been established

* The most annual data of human deaths due to
rabies reported has been based only on the
clinical diagnosis, not by laboratory
confirmation.

The system for human rabies surveillance and control in Vietnam

| MINISTRY OF HEALTH |

NATIONAL INSTITUTE OF HYGIENE AND.
EPIDEMIOLOGY

NIHE, Hanoi

Nha Trang Pasteur Ho Chi Minh Tay Nguyen Institute
nstitute pasteur Insitute of Hygiene and
Epidemiology
| | |
4
28 Northern 11 central 20 Southern Highland
provincial provincial provincial provincial
Preventive Preventive Preventive Preventive
Medicine Medicine Medicine Medicine
Centers Centers Centers Centers
|
T Ho Chi

63 provincial Preventive
Medicine Centers
including 936 vaccination posts

Pateurin
Nha Trang




Rabies diagnosis

* 2005, the first rabies lab for human was established in NIHE

* 2006-2015, methods for rabies diagnosis and research had been
transferred by NIID and implemented in NIHE under projects
of JICA, NIID.

* Lab-based data for human and animal rabies has been reported
by NIHE since 2007, PI in HCM from 2013. From 2015, NCVD
stared to confirm rabies animal cases

* To step by step set-up the net work for rabies diagnosis, from
2010 training courses on biosafety and rabies diagnosis funded
by JICA, WHO, NIID, FAO had conducted by NIHE for
NCVD, Regional Pasteur Institutes, RAHOs and some Sub
DAHs and Provincial Preventive Medicine Centers to built the
capacity for rabies diagnosis and research.

* There are 5 laboratories have capacity and do rabies diagnosis
in Vietnam so far. FAT. RT-PCR, Real-time PCR, RT-LAMP
were employed routinely for diagnosis in these labs

Rabies laboratories in Vietnam

NIHE, Ha Noi

/NCVD, Ha Noi

* Rabies lab in NIHE

* National Center for Veterinary
Diagnosis

¢ Pasteur in Ho Chi Minh city

* Regional Animal Health Office

* HCM Sub Department of Animal
Health

RAHO 6,
Ho Chi Sub DAH,

Ho Chi
Minh o

Diagnostic capabilities

Name of laboratory. Type Location
National Institute of Hygiene and — ool ol @ lalals 7
Epidemiology
Ho Chi MinhCity Pasteur nsttute Regional Hochiminhcity v | ¥ | v Vv
NovD. National Hanol v v v
RAHOG Regional HochiMinhcty | v | ¥ v
Ho Chi MinhCitySub-Departmentof
P Provinial HochiMinhcty | v | ¥ v

Lab network - challenges

* Both rabies laboratory at NIHE and PIHCMC are currently capable
of rabies diagnosis and research but need to improve the working
space, equip ts and techniques to be the lead laboratory and will be
responsible for developing and implementing a standardized
methodology for specimen handling and testing and a quality
assurance system for specimen collection, testing, cataloguing and
storage

¢ Currently no rabies diagnostic testing undertaken at the Pasteur
Institutes Nha Trang and Central Highlands. Rabies diagnostic
capability needs to be established at these centers.

* All PPMCs need to be trained and equipped materials for specimen
collection

* To have inter-sectors agreement documents and SOPs on mechanism
of sharing laboratory material and information among sectors from
both animal and human health

DIAGNOSIS/RESEARCH RABIES/ LYSSAVIRUS IN NIHE

Samples:
* Animals:
— Dog/cat/bat head
— Sera
* Human:
— CSF;
—SLV;
— Sera;
— Skin biopsy
* Methods:

Rabies diagnosis
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Diagnostic results of rabies suspected cases of human and animals
(2013-2016)

Provinces Positive/total Positive/total
Hanoi 12 10/12
PhuTho s/5 a/a
Hoa Binh 2/2 -
Thai Nguyen 12 5/6
SonLa 12 171
Tuyen Quang 23 -
Vinh Phuc 3/a
Thai Binh o1
Ha Nam - 171
Hai Phong - o1
Lai Chau 12
Bac Kan 171
Cao Bang. 171
Lao Cai o1 171
Lang Son - 11
Ha Tinh 171 -
Thanh Hoa 3/4
Ha Giang 12
Bac Glang 23
Ninh Binh 12
Quang Nam 12

Total 27/43(63%) 23/27(85%)

RESEARCH ON MOLECULAR
EPIDEMIOLOGY OF RABIES VIRUSES

Distribution of rabies virus strains isolated in Vietnam
2013 - 2015.

Phylogenetic structure of RABVs in Vietnam and neighbor countries

Sub-group 1A

Group 1

Sub-group 18

Group 2

Circulation of rabies virus groups isolated in Vietnam by
geographical regions (2006-2015)

2006-2009 2010-2012 2013-2015
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Conclusions

Rabies virus, genotype 1 were the cause of epidemic in
dogs and humans in Vietnam 2006-2015

Rabies viruses in Vietnam, 2006 — 2015 were divided into
2 groups, group 1 further divided into two sub — groups.

Sub-group 1a: viruses isolated in the North VN, China
Sub-group 1b: viruses circulated in the highland and south
Group 2 was found only in North VN and China

. From 2010 - 2015, no virus strain belongs to group 2 was
found.




Research on bat lyssavirus

Financial and technical supported by NIID and WHO, Vietnam
country office.

1200 bat serum samples collected in 6 northern provinces of
Vietnam.

FAVN used for titration, neutralization antibodies against
lyssavirus in bat sera using 5 rabies/lyssaviruses: Rabies virus
(RABV); Lagos bat virus (LBV); Mokola virus (MOKYV); 4,
Duvenhage virus (DUVYV); 5, European bat lyssavirus type 1
(EBLV-1) supported by NIID.

FAT and RT-PCR used for detecting lyssavirus antigen and
gene in bat brain samples

Map of Northern Vietnam showing

bat collection sites
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Conclusions

This study provides serological evidence of the presence of
lyssavirus neutralizing antibodies in bats from Northern
Vietnam.

As no virus was isolated, we could not conclude to which virus
or viruses these bats had been exposed.

The presence of antibodies to multiple lyssaviruses including
anti RABV found in some individual bats may be the result of
cross neutralization with other viruses. The absence of
consistent reactivity patterns suggests exposure of these bats to
the tested lyssaviruses, or another unknown lyssavirus




Rabies in wild life

Boldbaatar Bazartseren (PhD, D.V.M)
Chief of laboratory of Virology
Institute of Veterinary Medicine (IVM)
Mongolia
boldoomglvet@yahoo.com
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' Rabies virus

» Virus structure

= Virus genome

‘ Structure of Rabies vitrus

pe G glycoprotein
-
SPIKES

(Scale bar = 200 nm.) = =
Pierre-Emmanuel Ceccaldi, = =8
Pasteur Institute, Paris

Dr. Richard Hunt, University of South
Carolina

M protein

lipid bilayer membrane

id (RNA plus

N protein)

' Rabies virus genome

= Single-stranded RNA
= Negative-sense genome
= Linear

Rabies Genome

- G = n

1424 @91 BOS 1675 6475

12 kilobases

Dr. Richard Hunt, University of South Carolina

Reservoir animals (world)




‘ Wolf (Canis Iupus)

= 3’1
w %:
. w ‘\.

http://www.canids.org/

| Red fox (Vulpes vulpes)

http://www.canids.org/

| Corsac fox (Vulpes vulpes)

http://www.canids.org/

‘ Manul cat or Pallas’s cat(Felus
manul)

http://www.wikipedia.org/

Jackals (Canis adustus) (Canis
aureus) Fa

Canis aureus

http://www.canids.org/

‘ Greater Tube-nosed Bat
(Murina leucogaster)

Dr. Botwinkin succeeded Irkiut virus from this bat

http://zmmu.msu.ru/bats/rusbats/e_guide/




‘ Isolated viruses from wild animals
(Rhabdoviridae members)

Lyssavirus genus
1 Rabies (domestic and wild carnivores)
2 Lagos bat virus
3 Mokola virus
4 Duvenhage virus
5 European bat lyssavirus |
6 European bat lyssavirus Il
7 Australian lyssaviruses
Several unclassified Lyssaviruses (Irkut, Khujand)

Rabies situation in Mongolia

Animal husbandry in Mongolia

Rabies human cases

Rabies diagnosis

Rabies control in Mongolia

| Overview of M ongolia

Landscape: 1,564,116 km2 (19th)
Human population: 3,042,511 (138th)

D i imal populati
~60min

Agriculture sector in GDP: 16%

Land boundaries: 8,220 km
China 4,677 km
Russia 3,543 km

Domestic animal number between 2010 — 2015

Year

2010

2011

2012

2013

2014

2015

Sheep
14,480

15,509
18,141
20,060
23,209

24,933

Goat

13,883

15,809

17,558

19,218

22,003

23,582

(millions)

Cattle Horse
2,176 1,920
2,315 2.093
2,584 2,330
2,908 2,618
3,412 2,995
3,779 3,294

Camel

0,269

0,279

0,305

0,321

0,349

0,367

Total

32,728

36,005

40,920

45,127

51,9

55,957

Animal husbandry in Mongolia




| Veterinary organizations of Mongolia

General Agency for || Ministryof Food, Agriculture | | National Emergency
Specialized and L'QN Industry ManagementAgency

Department ol Veterinary and Animal

Ministry of Education,
Culture and Science
Biocombinate State Veterinary :
Drug Testing and
o 9 e ot Umverslty
Laboratory |} L;

Aimag Veterinary Authorities
Veterinary Laboratories

v
Sum Veterinary Authorities

Veterinary service for Veterinary service for Veterinary Service
General Authority for Ministry of Defense for companies

Border Protection

State Central
Veterinary
Laboratory

Institute of
Veterinary
Medicine

School of
Veterinary and
Biotechnology

| Vaccinated human population in
Mongolia

2011 2012 2013 2014 2015 2016
(half)
7192 6346 7015 3067 8015 3797

Total 36 human death has
been reported since 1974

\Rabies animal cases in Mongolia
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\Rabies endemic areas in Mongolia
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' How does occur rabies in
Mongolia?

x|

‘ Rabies control strategy in domestic

animals
EXPOSURE VACCINATION
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NO SYMPTOM
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Rabies diagnosis

= Direct fluorescent antibody test (DFA)
= RT-PCR
= Immunochromathography test (ICT)

Direct fluorescent antibody test (DFA)

Positive result Negative result

http://www.cdc.gov/rabies/diagnosis.html

| RT-PCR (full N gene)

Primers-P1 and 304 primer set
RT primer-P1
RT enzyme-AMV (Promega, USA)

Productsize-1.5kb (full length N
gene)

DNA ladder-100bp (Takara,
Japan)

| RT-PCR (partial N gene)

Primers- P1 and JW6 primer set
RT primer- P1

RT enzyme- AMV (Promega,
USA)

Product size- 660pb (partial N
gene)

DNA ladder- 100bp (Takara,
Japan)

‘ Rabies vaccines in Mongolia

Veterinary vaccines
= PV (1969-1996) vaccine strain (discontinued)

= ERA (since 1981) vaccine strain (1.5min
doses)

Human vaccines and immunoglobulin

= Cell culture vaccine and equine
immunoglobulin are being imported from
Russia and China

= Local Fermi vaccine (discontinued; human

usage is not recommended by WHO since
1950’s)

Considerable issues of rabies in Mongolia

Registration of pet dogs
Dog rabies vaccination
Reduce population of free-ranging animals

Reduce pet contact with wild animals




Control of rabies in wild animals of
Mongolia is impossible!!!!!
Rabies reservoir population reduction

Trap-Vaccinate-Release (TVR) programs
Oral rabies vaccination (ORV) of wildlife

Land size is big, wild carnivore population is not clear

Abait vaccine for wild carnivores

Rabies re-examined.
C. Rupprecht, C. Hanlon, T. Hemachudha
Lancet Infect Dis. 2002 Jun;2(6):327-43.

‘ Prevention of rabies in humans

» Pre-exposure vaccination
= Post-exposure vaccination

Pre-exposure vaccination

Vaccine injections f % % f
0 7 21 or 28

Days

Regimen 1 1 1

Check neutralizing antibody level every 6 months by Rapid
Focus Forming Inhibition Test (RFFIT)
<0.5/U/ml booster dose

| Post-exposure vaccination

Essen regimen f % f f f
Vaccine injections
0 3 7 14 28

Days

Regimen 1 1 1 1 1

ERIG (equine rabies immunoglobulin)

Isolated viruses from wild animals
(Rhabdoviridae members)

Lyssavirus Vesiculovirus

1 Rabies Vesicular stomatitis Indiana
2 Lagos bat virus (vsI)

3 Mokola virus Vesicular stomatitis New
4 Duvenhage virus Jersey (VSNJ)
5 European bat lyssavirus | Vesicular stomatitis Alagoas
6 European bat lyssavirus Il ,(VSA) abot{t 50 less
) ) important viruses
7 Australian lyssaviruses

Several unclassified
Lyssaviruses (Irkut,
Khujand)




RABIES /¢ deaths by 2030
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‘Unique points of rabies in Mongolia

= Wild carnivore originated (dog, wolf, red fox,
corsac and manul cat)

= Seasonal change (spring, especially
February, March is high, btu July, August
low)

Thank you for your
attention
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Direct Rapid Immunohistochemical
Test (DRIT)

Dr. Daria Llenaresas-Manalo
Supervising Science Research Specialist
Veterinary Research Department
Research Institute for Tropical Medicine
Philippines

L

Background

RABIES

* A fatal neurologic disease caused by rabies virus

* More than 55,000 people die of rabies every year worldwide

* Dogs remains the principal cause of animal bites and rabies
cases

* Endemic in the Philippines

* 200-300 human deaths per year

* 20-33 % animal rabies positivity rate per year

* Animal rabies is laboratory diagnosed, human rabies clinically
diagnosed

* Laboratory confirmation is essential in countries whose goal is
to eliminate rabies

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 2
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Rabies Laboratories in the Philippines

Distibution of Animal Rabies Cases
based on Laboratory Resuits

* Around 19 (4 LGU funded) rabies
diagnostics laboratories all over the
country

* Additional laboratories need to be

RESEARCH INSTITUTE FOR TROPICAL MEDICI
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Direct Fluorescent Antibody Test (dFAT)

* Currently being used diagnostic test
* Gold standard (WHO 2005)

* Setting up a laboratory network using dFAT as the diagnostic
test for rabies is quite challenging for developing countries

— Needs expensive equipment (FA microscope, incubator,
freezer).

— Reagent not locally available

[ Hence, a need for more economical yet reliable diagnostic test. ]

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 4
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Direct Rapid Immunohistochemical Test

* Center for Disease Control and Prevention (CDC) developed
new diagnostic method as a cheaper alternative to Direct
Fluorescent Antibody Test (dFAT)

* Employs an immunohistochemical test to detect rabies virus
by incorporating various components of existing
immunoperoxidase techniques

The reduced cost stigzest high potential for making rables
diagnosis available in other provinces for which a capacity for
diagnosis will contribute to rabies control.

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 8
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¢ uses highly concentrated, purified
biotinylated monoclonal/polyclonal P Sitniited Aoty

antibody to rabies virus antigen.

Principle of DRIT

i . . )
« the biotin labeled antibody binds O  stovtvinparonitse
to the antigen. %
* addition of enzyme-labeled ¥

3-amino-9-ethylcarbazole
(akc)

streptavidin results in the binding to
each biotinylated antibody.

* after the antigen-antibody
reaction, the enzyme label is reacted
with a substrate (AEC) to yeild an
intensely colored product that can be
visualized with an ordinary light
microscope.

RESEARCH INSTITUTE FOR TROPICAL MEDICINE S




Microscopic Observation

A. Positive 400x magnification

B. Negative 400x magnification
The direct rapidimmunohistochemical test (DRIT) on fresh brain touch impressions
Positive: red specific stainingidentification of rabies virus nucleoprotein

Negative : Blue background: hematoxylin counterstain

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 7

Advantages of the DRIT

* Rapid (<1 hour), simple, requires no specialized equipment
and can be successfully performed on samples preserved in
glycerol solution for 15 months or frozen for 24 months

* The DRIT permits for rabies diagnosis under field conditions
* DRIT does not require an expensive fluorescent microscope

* Initial studies shows it is as sensitive and specific as dFAT
(Lembo et al.,2006)

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 8

..however

* The reagent, rabies biotinylated antibody is not
commercially available

* Only available in selected laboratory
— CDC which is a monoclonal antibody
— Wistar Institute - USA
— University of Pretoria —South Africa
* Need to locally produced rabies polyclonal antibodies or
biotinylated polyclonal antibodies

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 9

Objectives @

*  To produce biotinylated polyclonal antibodies using
rabies N plasmid DNA antigen to be used as
reagent for DRIT

*  To evaluate (preliminary) the reagent using banked
brain samples at the RITM rabies laboratory

RESEARCH INSTITUTE FOR TROPICAL MEDICINE 10

Specific objectives @

* To determine the sensitivity and specificity DRIT
against gold standard dFAT

*  To compare the two methods of fixation, 10 %
buffered formalin and cold acetone

RESEARCH INSTITUTE FOR TROPICAL MEDICINE "

Methodology

Rabies Plasmid Antigen

Immunization of Rabbits

‘ Determination of Ab Titer ‘

b =
Collection of Sera

‘ Serum purification with MAb Trap Kit‘

‘ Dialyze purified Ab against Na Borate Buffer‘

‘ Biotinylation of the Polyclonal antibodies ‘

Evaluation of the rabies biotinylated polyclonal
antibodies using the DRIT




Comparison of the syringe and Shima-jet injectio

Immunization Procedure

RABV-N P
CDNA DNA vaccination

3 Plasmid DNA
J] expressingtargetprotein

(nvtrogen)

Shima-jet injecgr

120 ul of Ag (400 ug/ul) + 750 ul PBS
Injected to 4 sites

shimadjet

Antibody purification

Mab Trap Kit

- Is an affinity
chromatography kit for fast and
effective purification of
monoclonal and polyclonal IgG.

- includes one Hi-trap
column, prepacked with Protein G
Sepharose High Performance.

Ve
Al e
7 “
Gy
¥

i
¥
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10%
Buffered |:> TP” |:> 3%m202 |:> E>
The purified polyclonal Formalin-|
antibodies (IgG) was Primary
biotinylated with NHS-LC <::| 5;:%3;?;2' <::| TPBS <::| Biotinylated
Antibody
Peroxidase e dH,0
Substrate, |:> 2 2 |:> dH,0
AEC Vi E:> vii vi

Biotin
dH,O
vill

Protocol for DRIT @

Biotinylation of antibody

<

View slide by light microscope using
a 20x objective to scan the field and

REs=rnwr we3TITUTE FOR TROPICAL MEDICINE 18




Procedure of DRIT

Touch impressions of the brain

Fixed with either cold acetone at least 30 mins
or 10% buffered formalin 10 mins

O e . |

Wash with Tween PBS

Add proteinase K 10 mins humid chamber
room temperature

S e - |

Hydrogen peroxide 10 mins

N e - |

Rabies antibody/biotinylated rabies antibody (10 mins)

N e - |

Secondary antibody
(FITC anti-rabbit) 10 mins




Strepavidin peroxidasel0 mins

3-Amino-9-carbamizole (AEC) 10 mins, wash water

Counter stain with Gills-haematoxillin 2 mins

Mount with water soluble mounting media

e - |

Y

Conclusion

The DRIT can be used as an alternative test for
rabies antigen detection

Both 10% formalin and acetone can be used as
fixation for DRIT
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