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ik UN®& f:‘:- XN World Health Werld Organisation
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'/ United Nations programme

B+ 2022 FHRNAREBBSETHER

4. 2023-2024 FENEFHBEIEFAIIREN » LUR =B YIRR 1R
PURERIFM - 33 2« 2 2023 G LA EEN IR REREE Rl R 21 R -
B EEYITIRE TR BE R 15K - R EER 130 < 1)
225 HACE 72 H A DTS it - MAKBE W E B =8
PIRETEE A BTREEI T 130 » 7 2024 FRIBTF M B RIEH (=
B TR R R EBE RS 1 X > FRENEE G e HlE 5
Mz N FE s ~ IR A TTERIR =8 -

5. 2023 I ENPIHIE TIEEVE BRI R HA R LG 1 20 - B SIS
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1. 2020 F2/i1 WOAH 2 tHaN e - A K g 1 B R
B.2EE LA -

'P WORLD ORGANISATION FOR ANIMAL HEALTH
] J __ 2 Protecting animals, preserving our future
OIE webinar:

Communication skills for antimicrobial resistance (AMR)

in Asia and the Pacific

Wednesday 16" September 2020, 3pm Tokyo time

B-+— 2020 £ WOAH BT ARG REHEBHIH BRI ARASH

2. 2021 F 22 B WHO ~ WOAH J Bt & B B 55 & (United Nations
Environment Programme, UNEP) 22 ## .2 T 81 K & PTEE M ik =
=2EH ) A GHRESEE > BEEAEEEEE - 8T H
WHO ~ UNEP ~ WOAH & 5E #7145 4 3 8 30 B = 77 i — AE ik A
AMR H[FEEEZATE) > WET S BIRERAS = ©
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1\, World Health UN &
WORLD ORG ON R L Organlzatlon environment

FOR ANIMA L programme

Housekeeping and Practical Announcements

* Welcome to the OIE, WHO and UNEP joint celebration event: “AMR Storytellers from the
Asia-Pacific”.

* Should you have a question or comment, please write in the Q&A chat function at the
bottom of your screen.

* There is a Q&A session at the end of the AMR Stories section, where your questions in
the box will 1) be addressed by participants or 2) responded to in the chat box.

B+ + 2021 &£ WHO » WOAH & UNEP S ABHEMHBHZERNES
M HthEXME
7 EEN YT B R SEAHRARE A B DL BB AR B 2[R S 1

EITHE RGBSR L BN IR FOHRR A B BT SIS P R fo
BRI BER A - {EBREE SR aE A ISV E R R FR AR 1R 7

R REREL / REBEA

(—) FEHBRPENERMSE > FrdEEER PR TR R
PR g BEIRRE - 75 E A IE B M B A LA FHER LS A B B
KRAMEE > W HEBHPT AN TISE I 2 BRI > fem B PIgEIE e
RO ©

BT FEL B T HU BT O 2 B A - T s

(Z) #&
TR {58 A PLEEE & 2850 »

N~ 1ERIE M

(—) FHEBYREEE RYTRE T/ REEEEYN RS E R /2023 £
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SCE B e T A E TS 2 B R - B PR AR Tk
A 2019-2023 F LIBR B U S EAR N B Bl 2\ B RS 50 B BB I Al
—EULEE IR - (e E 5 = TS ARG SR AT LU -

PIEEI IR Rr B I F TR B RIRASE - BB e Rl — B LEE
R+ S PRBIAR BRI B (L B R BB PR e AR R  haifllGE & - 5% 2020-2024
PRI R Eh B B Y R 6 P ECA AR - P R A By
ARGESRALE » (BRI A BB R A2 L B S E R

= EERH
(—) BBHECE R AT E A V7 i 3 2K

1. 2019-2020 FZ2HETEE A — B L BE FIR 2 =X ¢ 2019 -8t
HRREES - FEERPTAAT oK 2B 2 R ER B A
TTHES > FEOEMETIEENERG N -~ BIFE s S -
TR FLSEVEARE B F - 2020 - 157 B B 37 22 1 K E2 R B B VR AR

wE g R MIEIRE RS TS > SRR A &S RBUE M
Bk RERG L 2 BRI AE ~ AR 2 N ERIZER (Extended-
spectrum /3 -lactarmases, ESBL) #l il &~ BB IRIE - Fe 2
HL K8 E P BT B T 77 1 o
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B 112 FEMAKESMREERAAE IR

2. 2023 IR AEENPIRIE PTEE MR BE R 1 20 - S TEEER
BRI SR SN 2 E M B R AL L AR HIRE & -

(=) ZBHBABIR G 8wl 1 52K -

2017 2200 WOAH HA H A B A ER 2R B Ml B DL EE ML S Sy B B ) B
&g LR B (National Veterinary Assay Laboratory, NVAL) Z2 555 HA 1 &4
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Antimicrobial-resistant bacteria
monitoring survey

Training textbook

(Antimicrobial susceptibility test;
Broth Microdilution Method)

16% -17 & 23%-24% October 2017

s National Veterinary Assay Laboratory (NVAL),
O EREBCEIc BRPSFRV-BIF r Y M ETI
OESRNEET, B strESchL<E |
i) T EREET M ICE< Faccces |
o 22:"1&!‘.1‘,‘.'.‘5."..‘.‘2!!!!73‘

gyminae e [sms) (JMAFF)

Japanese Ministry of Agriculture, Forestry and Fisheries

B= 2017 &£ WOAH BN E NI HERGHNELEELFTIIR

MEEZEHE I - FRAE A A Bl R A PI MR 5 (B B BRI (Methicillin resistant
Staphylococcus aureus, MRSA) BRIE U 2 PNl & e == HTag ] -

M EhERm

(—) stEBEYIERMAB RS - ZE RTS8 — B
FallliR - {5 HEIAH R R B (18 B i B B ERAR HE AR R A HIgE &
A S R = R E R Z A LT -

B~ RERREL /| RBER

(—) EEILHTEEIERAIERE T » (BT TUSE I AR B K 75— 2K
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(—) 2019 FHLgE MR — B L EE JIBRES
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HeBR R B AT AE R TE (0 A U T 2 SRS b - R iR IR IR A\ B R R B ERE
FESERETE St » BRZV MHIRGE SEVI BRI INYD A » 2 2024 S EFEEF

F & S5 AR INYIE 43 18 - MEBBIERtE & (R0 - HESFBIY) ) TR 2
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2017-2023 4 F B0 25 5T ASOMH B 0 Bt 88 E B HTEE e Al > Wi SERNE R
PUEEVERL HIH 5 BB i 2% 1 1 > BRET3: 713 - 2024 FEEHG TR & F T
S EE IR 5 BB T & 1 1 ©

(=) MBS HISEE BRI A 28 - Bh 1) B R 05 55 25 R I ER SR B A B
4,456 [

2017-2023 - % & J& =2 15 Ui (i 52 8 1) 71 48 1 A W L B 3,768 (AR A
2021-2023 F-& B P ImER L TS R A3t 592 (AR AS - BdBR sRRHE KRB
B AR RIBIE S VEEIT KB YING BTSRRI 3, 76 [EFEA - 2023
FE ST GEBRE AR B A G DUEE I B B > AT R R B B (BB 20 1 -
2024 TR E R AL 140 (AR -

EEmERE
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j"\ :

1. 2019 FE22 N M € rieux g EHEEE WHO BIFSHEMAR LR & B HD
SR A BRI R — T R Y PR B AR - DI — RS T PRE
LIBIFE4TE) /72 (Global Action Plan, GAP) L KHE{FRE 5 HE
R ERE -

Mérieux Foundation
Centre for Gobal Health

PARIS
AMR course — a One Health Challenge ot
: g :DIDEROT
« Les Pensiéres » Veyrier-du-Lac E
November 3-8, 2019 A
des racines pour la vie l\ i | ] roots for life
; FEEET " . st R

._ir— h o

FOMDATION MERIEUX

B - 2019 FE—EMEYDNEESER
2. 2021 F£2 1 WHO ~ FAO K WOAH B & B iR it & > &3
SIEEHEENY) - Y - B - BURE 4 (A5 BEEEE A
A FRBPETTE » DUE AR SR 2 27 -

b
= D Bl Erochor Vil

Overview and monitoring
of OIE instruments on the use
of antimicrobials in animals

[
‘World Health Assembly 2015
bt oid

B= + 2021 £ WHO ~ FAO & WOAH B& R IHRMANE
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3.2021 F£2 1 WHO ~ FAO K WOAH B & 52 5 i K th [ B % — B8
i o AR K A {0 A B IS I B R B~ B AR
EHUEEME Y A R i AR B 52 A8 B = o ek 5 B T
HEESHGM R 2 M > DI & IR BERY FTEEN: > S
ATKAEBY)Z FTEEIERL R ~ HiAE R A B2 BB R B R BORHIZT -

Food and Agriculture _’__(ilie

Organization of the WORLD ORGANISATION
United Nations FOR ANIMAL HEALTH

(@) World Health
¥ ¥ Organization

i ogfly
p s

WEBINAR ON

The FAO-OIE-WHO One Health Approach

to AMR Mitigation and Sater Food
in the Asia-Pacific Region

B0 « 2021 £ WHO ~ FAO &2 WOAH e KHhERHE—BE3R

M« EfhERHE

B/ —%8 (One Health) Zy[E%EIH AKH ~ B ~ BRIR K HAD N SR ATE ALY
TGP B LS R ) & (R ORAG o B T RFTUMAEY SRR GIR - 817
FAZER, ~ SRR ~ RERTE R RS Rl - B RE ) & E B SE A T K
DU 3 - d 7R RS s S (F - Sh[R el i U881 2 B A B (g -
R > FEDTEEVEE B IR T A B e S M B R 15 - (E AR E BEBUR
WORHERR IR > P Bl B P SE I L B o
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8 EEEENGEEREEMEYInEMEEA
—  BITERX
AR B R I B AR 22 2
m HEVENGERGYE TR - M CHEE (2017-2020 FEHEERA)

m UPEE NI Z A ERE - FIE REIFTE Bk R (2021-2024
FEEERA)

N RN

FENT ISR TE RG] - TR AR T A SRS ERI BT Bl s - LR RBEAm
FASLPIAESRZ S - Rt BRGE A R AHBR B > #E LIECH R RAE R R BRI
AFEFARTTEEE Y R TR IER - tha] 5 BhiE nl Re 2 (BRI - DUFI
Tt TR L ZPiatE - AR BRI RV EORR & 225 - )
AIVE R4 3R B B RS OS2 R

FyRENT TR R ~ 1 B AOHTEE B 1 - e i R R 2R I
) SUEENEIBIE K i % ~ FERIIEEVERTE ~ (EAlHT BT SE R e 32
AT REE R R 2 H IR - BOREHIZR 2017 2 2024 F » ik
RALtEEE N a8 RS T 2 & RV EE B i 5ERe - 0l B 18 Kt
25 FR IR DL B8 A 1E » 2 i g B 1 T 57 A ELRRR i &1 e B P9 2 A 4
MW EYEE » B & Klebsiella pneumoniae ~ Escherichia coli ~ non-Typhoid
Salmonella ~ Shigella species ~ Nesseria gonorrhoeae ~ Staphylococcus
aureus ~ Streptococcus pneumoniae ~ Acinetobacter baumannii ~ Pseudomonas
aeruginosa ~ Enterococcus faecium ~ Haemophilus influenzae ~ Campylobacter
spp. [ Helicobacter pylori = #ll# > & Candida albicans ~ Candida glabrata ~
Candida parapsilosis ~ Candida tropicalis ~ Aspergillus fumigatus ~ Aspergillus
flavus ~ Aspergillus section Nigri [z Aspergillus terreus FFEURMEERH » L H
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PRIGEEFa GEEASERIRS 2R, EAfl S R ER) - EITEEHEAT T
G ~ DU REERGARR ~ 0T B SR (AN : ARE VRV AT ~ AT AT
TUEEVERR TS ) - LIRS E ISR TR M -

= EERE

O A ) P EE M B I B 9 3 B 0 carbapenem P11 ZE 15 1R I i
#7 carbapenemase W Il 3ZF & 7 L H & KPC M OXA-48 i& Wi &
carbapenemase & £ | 5 - H BT H[A carbapenemase MR MR K EH
= AR LYE 5 P aeruginosa W T EEPES AL K > {H DTR (difficult-to-treat
resistance) & PRI LLGIAE#% 18 b Tt 5 carbapenem $T%ERHY 4. baumannii > %%
TFEAEH blagy, B > HFIRFE H A 5 -lactam BHPTAE TR E AL PUEENE : 1€
1F B2 9 A 29 B methicillin-resistant Staphylococcus aureus (MRSA) H bt {71
B At FFE > H A MRSA genotype 8V (1% IF 5 -lactam FEHTZE 1R D
vancomycin-resistant E. faecium B HLFHEE BT - FEPTEEREH A i BEME R
vand > {H¥f daptomycin 1 linezolid {5 B mBUEME : FHEEEEEFE T
pneumococcus BJE{E > H non-vaccine pneumococcus %1% f@afi 4 52 B &
HORUEME o LA - BEHTEEVE BRI FE5T SR A\ S BRI TTEEREH] - 33
TERSFBRBORMEEGAYTAERBORIHEIT T > PIEEER mer-1 75 N B
at R R BEAR R LIS T e

M~ EfhERME

NN
N

FEATRIPRE RHE - WS TR IR R HE AR TR E R e
RIS S - SR BTA R YUEEVER 10 B B R 2 Rk T B ~ AHBR (L
RBUFEAL » BRI EBORAE] 2 227 « MET BN B R AV TTEE IR T
58 2 PR LA

iy
e
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PR BERIR ~ IE AR BCRE RS 2 VTSR IR > TR
PEaEE ~ PUEEMEEE R € SO o I BIAES A ME ~ 80 ~ B IR
S I AR — B Ry B 2 PSS B AUA - STz B R B o 8 1% B <5 A B B o 4
[F] 14 B2 B BE IS SRS B o
7N~ BERIEK
(—) Genetic relatedness among azole-resistant Candida tropicalis clinical strains in
Taiwan from 2014 to 2018/Zi-Li Zhou/2022
https://doi.org/10.1016/;.ijantimicag.2022.106592

(Z) A predominant genotype of azole-resistant Candida tropicalis clinical strains/
Kuo-Yun Tseng/2022

https://do1.org/10.1016/52666-5247(22)00179-3

(=) Species distribution and antifungal susceptibility of clinical Aspergillus isolates:
A multicentre study in Taiwan, 2016—2020/Hsuan-Chen Wang/2023/

https://doi.org/10.1111/myc.13593

(PY) Fruits are vehicles of drug-resistant pathogenic Candida tropicalis/Yin-Zhi
Chen/2023/

https://doi.org/10.1128/spectrum.01471-23

(1) Invitro and in vivo evidence discourages routine testing and reporting of
piperacillin/tazobactam susceptibility of Elizabethkingia species/Mei-Chen
Tan/2023
https://doi.org/10.1093/jac/dkad322

(75) Surveillance of pathogenic yeasts in hospital environments in Taiwan in 2020/

De-Jiun Tsai/2024

https://doi.org/10.1016/5.jmi1.2024.08.011
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AIETRME Pt A A B B = 2 M S LR T 1% - SHERI RN
TEMIE FIZEIEITEN T2 (2021-2025) BRME 2.5 » BATENRE Ayt A g 1Al
Fofir - BETSE LR B ] B S E R R A B B R E T IR - MR AE
W BRI HIRIR » DU B A R IR f - B B = P RIS
HIERLZ A 25 - AFFELLD TIATR R RN - BT BT ERY 2
DRI LA ~ PEEVERRIESF AHBRR 2T

LIFHGZEDFIRE ~ 2R S IR E A B AR - BT AR ISR
R > MCETHURERI TR R 2 ERIE R - LSRETIEEENR ~ #AT
SERLIN 2o ~ TPV E B E R (SRR IERABR ~ RRDITERL ~ 07
DRERL) BB AN D& LT - BT S e R DTAE SR 8
WO TIE A S M LCSTBIBAA TR » DL T AT E IR0 Bl n] e (B e -

AHEFE < FEAH B AR 72 v B R AR BT 4702 SR U B T B 25 A A B A e
& SR VE IS A o MEITESRRBAR I T IR TSR - DUEEIR
WEE G - A% TR B T PRPTSE IR TR - SETRIR SR
ECRIENERE E
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(—) SHEIFEGED M REE AR - FRE A\ & A UERTISEER
HY P SRR RR B A 0T T IR AR AE o 225 SRR R YT R TN
R NARMS) ~ B B BIRATE (TESSy) Bt 5L Eh Py ier £ %
(WOAH) X 12 SR A o BL TR VERU AR YEFE e - 2AGE 12R BL ]
SEfEAH - FPALAS R BRI B RS 2 R 88 - BF
e L AR LB m] EL R » & EARVERI T AT R IR S E B H
(56 P B (5B 1] 2 B A [] B i 2RI AT ELARNE - AR R AT S B A
SEFRE ~ B LEIIRCERR S | A Rh A AR A A TR

(=) #37 Ilumina MiSeq 7€ 7 & Z K2 £ K E Fr AR HE BRI
12 - [EIRBEDFIREE D » SERLS TRTTEMRCR A FTEE RN i E
BTSRRI T - T8 5 RBIEIATER S« fE=ArRrEal D 8f
#2012 £ 2018 F W ER BAZERE 2 R IR - BT =R
BRE Y - fEER DTSR Ry AT HE - EE BRI S M Ry
ZTUBEVELLBIAN R o BEANEC M 2 S SR AU STRE RARTT © 7EHEIR
FREE A 70 [RUR AT S R IR 88 7 Bl BRI 5 - o AR o B 3 9%
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Chromosome-Borne CTX-M-65 2 zmz
d -L
P um
Producing Salmonella enterica Resist d of
Serovar Infantis, Taiwan Resistance in Nontyphoidal Salmonella Isolates in Taiwan, 2017 Jejur iman i
to 2018 Taiwan, 2016 to 2019
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Cephalosporins ( 3rd generation ) Ceftiofur [}
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—— Enrofloxacin
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e Oxytetracycline
—#- Lincomycin

& Tylosin

~®- Vancomycin
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2. 2021 241 WOAH K EEE AMR BFTHA Y3 5 A
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Approaches and research to reduce antimicrobial use

2024/01/23 G BH EML

ERGHE LRI RRBZDHET CHBRN T RLBEBEAEM, 258
A e 0 RE 3R EMA " BAKFLAM A S BER (antimicrobial use, AMU) 2 7 ik
BARF o B AR E S E X% Dr. Professor Masaru Usui X35 €3 °

Dr. Tomoko Ishibashi (WOAH) e 35 - 8B Hi#h £ M B HL £ 4 (antimicrobial
resistance, AMR) T4E/ NSy > B AT AWM EERE 6.7 - 611 FH K
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B A B £ 4 F K% Dr Professor Kohei Makita 37 4 3 £ fo K # % # 69 AR 374
RPARRASTBE (1) R RERIOSER UM A DB R FERER Q) B &
REESRMBAELFTRENEE G) RRPEALIIRAEMRIERAR - AB K
J& ¥ colistin 470 8 2 47] 0 1950 54X, colistin 45 2 Bk % M 8 o1 4 R i2 %] 8 ¥ B» 2016
SRR B30 T AR S 09 mor-1 FUH IR B B colistin FUBE T B ARRERP N 2017
FEAEER 0 B0 2018 £ F KA XEH ABE colistin V54 A RALEBIA - 5 o3 EH
JERFEE AR N B R S B R E R A SRR S AR R -
WeKAER  groupBAKBAFRIER > B LADRMNYTRSMEBRBE > MM
BB S R AR I A BT R B BB AR GUE K189 - AR A LA S E
BT QIR B R Y E ~ BRI R T EA RN EE o B ERRIRE 5HT
PR R R IR EHM -

BATFEME ¥ L% 44 Dr. Masato Kikuchi #3 4 BRRAEA 2 AE QR &
(defined daily dose) X B AMBHERE ARV FHEE T LR U ADBER &
(usage) mAEF XA (1) ANEHEE A EEHE  RREMB B LA LREM RN
SBAEAEC Q) A H B BBHE > TA BRI B - 2B 5 L BEEN
M ER GRS SR AMBERE - LFFTRILE X > BEHEAn+E
T HARE ) FRERARERE A > HORSKBE R o S ILE RS RI
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Ko BT AU e A 0 T RS B LG KR A F P AMU » F s R B BB ik
B3 AMU HARPAEILE RIESICR - R RS A B B0 & EiEdlam i L -

@k % & Dr. Hirofumi Kugita (WOAH) #47 8 &5 % - 34 £ A/ LR M
AMABEREERA - AMR SRR RV EE LN IS4 EEME -
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ESBL Phenotypic Confirmatory Test

ESBL positive ESBL negative

Z1: Cefotaxime 30 pg; Z2: Cefotaxime 30 pg+ clavulanic acid 10 pug
23: Ceftazidme 30 pg; Z4: Ceftazidme 30 pg+ clavulanic acid 10 pg
ESBL positive: Z2-Z1>5mm and/or Z4-Z325mm

ESBL negative: Z2-Z1<5mm and Z4-Z3<5mm

B = - ESBL RIBEEERAIH o 88— F Mueller-Hinton agar £ &2/ 0.5 McFarland ;2E 8985 &%
BER > AR ETBE=RBBFER (21, 23) IREHRERN L clavulanic acid (22, Z4) §9
MAERIKEE o #€ 35 oC 1B5%E 16-18 /\65 » ERIMHB K/ 0 B 72-21 25 mmFK 24-23 = 5
mm s ZERHFERRK T » SR — &ML I 0 BSENHIE XA BKA ESBL B o B 22-Z21<5 mm »
B 74-Z3< 5 mm » BB ESBL &% »

o E AR 2 Nl 2 G 8 KB IR B (ESBL-producing E. coli) Al DL
CHROMagar ESBL 58 EHEIT W #HE » /1% UL CLSI b8 € H AR 8E 77
TEHERRZ ©

i€ 2018 2 2023 T - B2/ NERVEL IS R4 T

1.ESBL-producing E. coli B4725

(1) 2018 £ i - A I 55 € AR IRAY E. coli 154 1F ~ HEE 157 1 ~ 4
£ 155 1k © ESBL-producing E. coli 1F 5 € {9 5% 1T 25 £ 3.2%
(5/154) * (EHEENIRATERS By 7.6% (12/157) ~ A ERIBATER B 3.2%
(5/155) » #EH EHIEATER Ky 4.7% (22/466)

(2) 2019 FE &« M I 55 & 2R IR Y E. coli 152 FF ~ HEEE 152 1% ~ 4
£ 154 # o ESBL-producing E. coli {E & € 1) B AT 25 B 4.6%

55
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(7/152) » FHEERBATE B 11.2% (17/152) ~ FERRATE A
7.8% (12/154) » #&Z BHIBATE R 7.9% (36/458) °

(3) 2020 4F F& - A58 &R IR E. coli 164 Bk ~ HEE 156 1 ~ 4
£ 170 F « ESBL-producing E. coli TE5& ERIBEATE By 4.27%
(7/164) » TEHEERBITE R 10.9% (17/156) ~ 4 EREITER B
8.82% (15/170) ° #8& EHIBEATER By 7.96% (39/490)

(4) 2021 FEFF . HARHIFE E IR E. coli 164 Bk ~ HEE 151 ik ~ 4
£ 164 tf - ESBL-producing E. coli 1£ 58 & ) B AT 25 5 9.1%
(15/164) » TEHEERYEAT A By 7.3%(11/151) ~ FEREBITE A
9.1% (15/164) ~ H#EZH BEHVEITEE Ky 8.6%(41/479)

(5) 2022 FF-F : Hehg 58 & SR IR E. coli 164 B ~ #EE 151 1k ~ 4
£ 157 £ - ESBL-producing E. coli 1F 34 E W) BEATZE B 9.1%
(15/164) » FEHEER AT B 7.3% (11/151) ~ A ERKITE B
7.0% (11/157) » #835 BHIBEATER By 7.8% (37/472) o

(6) 2023 & - A% HIFE E IR E. coli 166 P ~ HEE 165 1 ~ 4F
£ 163 1 ° ESBL-producing E. coli {54 E W EITE R 6.6 %
(11/166) » HEEREAITE B 109 % (18/165) ~ FEEITHE L5 %
(9/163) © #EE BHIBSATES By 7.7% (38/494) °



BEmENE

B 2018 F X 2023 F - BREF DB BRNSEL ESBL KIGRBHEITE o

4.00%

0.00%

W2018 2019 ®W2020 W2021 W2022 w2023

B 2018 F£E 2023 F - B EMH B LRSS EL ESBL KIGRBHEITER -

10.00%

W2018 w2019 =2020 ®W2021 w2022 W2023

BN ‘2018 FE 2023 F 'HFEMH R L RWE EL ESBL KIGREHIBEITE ©
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2. ESBL &K BRI (=]

Fft A #J ESBL-producing E. coli ¥ € {81 fir #8747 ESBL FE K 8 8L 7Hl] »
HE A7 (A RS - SR PTE =S S 8PP 7> 8iERY ESBL-producing
E. coli 77 H 09 2 A B Al B & blacrya, > blacryys > blacryans ™ blacrss
blayy, B2 blagy, 3 6 FEAVH] o FE38 LLAU R » B B0 it AR B RS DA
blacry FTMGHI LB & > TE M blacry s /& blacrsa E(ERBI P H &
LAY o

3. ESBL-producing E. coli HIFFH/0H (sequence type, ST)

A AR ESBL-producing E. coli LIZ i1B5FF31 /08 (multilocus sequence
typing, MLST) 7315 » #E & —FRIIF Y738 (sequence type, ST) » LL T &
38 LR PRI E - AT R A R FE RS 8 S NS R AT A R R 1 KSR
B (extraintestinal pathogenicE. coli, ExPEC) » F&E4FH) ESBL-producing
E coli £ H 26 EAFIR ST~ HEF 4 - 4+ EF 33 (EFE KK
(") ESBL-producing E. coli F] {& I 2| J& i ExPEC 9 ST & ST10 ~ ST38 »
ST69 ~ ST117 - HEEZRJFH ST38 ~ STHS ~ STE9 ~ ST117 ~ ST131 » 4 &
IR ST10 ~ ST38 ~ STH8 ~ ST69 ~ ST88 ~ ST117  Horh = flE B Yy &l E
ZIfy ST A ST38 ~ ST69 ~ ST117 ¥ ST155 » MERTE =S BEWE G 78
ExPEC » HifiFES G2 T - MEESTE > FERHERE - (HOZER IR -



HEmEE

3998

12663 7122

s022 7244

chickens cattle

Bt 2018FE2023F ' A=A O BB RINEEL ESBL KBRBNFEIHE (Sequence
Type, ST) o BB extraintestinal pathogenic Escherichia coli (EXPEC) 8 ST LI 2 81 74Z8] o

F— 2018 FE 2023 F > H=EEWAMHRELRIMWEESL ESBL X5REH ESBL BRES -

2018 2019 2020 2021 2022 2023
swine CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1
CTX-M-2 CTX-M-2 CTX-M-2 CTX-M-2 CTX-M-9 CTX-M-2
CTX-M-8 CTX-M-9 CTX-M-9 CTX-M-9 CTA-M-S
CTX-M-9 TEM TEM TEM TEM
TEM SHV
chicken CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1
CTX-M-2 CTX-M-2 TEM CTX-M-9 CTX-M-9 CTA-M-9
CTX-M-8 CTX-M-9 TEM TEM TEM
CTX-M-9 TEM
TEM SHV
cattle CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTX-M-1 CTA-M-1
CTX-M-8 CTX-M-2 CTX-M-9 TEM CTX-M-9 CTX-M-9
CTX-M-9 CTX-M-9 TEM TEM
TEM TEM
SHV
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M« EhEAME

(—) SERLFEEZRIR 964 £F ~ HEE IR 932 1 » BLA-EAF 963 1k » &
23 2859 1k E. coli ) ESBL BATZ5 441 -

(=) SERATA ESBL-producing E. coli FJ ESBL £ 1T 7347 » oA
blacry iy ™ blacryys ~ blacrx g > blacryyg > blacrx s > blarpy
¥l blag;, 78 % R B9 ESBL % [N B0 kg ] - Fr A B E R &R B
blacrsios * T blacrsay T blacry s /e FTH ESBL-producing E.
coli B T ARy AL 51 -

(=) M MLST 52 A ESBL-producing E. coli )R8/ HY o5& ~ % ~
A BRI ESBL-producing E. coli %A ST » HALZ 8 - 11D
AJ{EHIE] DB AT R A RER R R KSR ST o

B~ RERREL /| RBER

R ERE AN E R EHH R & SEYET RN & ZE 4 ESBL HY K
REGET R H MR E DT - B T 7§ ES ESBL KRG REE
[FEHPIRIEEATES ~ ESBL £ AR ~ oy iE L KGR w IR M A RAKER (R - 12
LERFSER RS THE 2 B A LIEMEE JER » r BB R L(F
FyfE I 2RI o B S E MR IE TR STEE R T ESBL 4b » plasmid-
mediated AmpC- /3 -lactamase (pAmpC) k& plasmid-mediated quinolone
resistance (PMQR) 735l & #1258 = XAV SE A+ F 38 K ERa AR AR i A4 R B 158E
P e —HEEEY TR (T S EBY) - (RERIELZEET R T ESBL 4 0 B
FF & pAmpC B PMQR #A B ZERY IR © N > SERGHEIEHITEEMEE
PREVTTEE > B R AKE BN HEZ — -

7N~ BRI

(—) The prevalence and characteristics of the extended-spectrum /3 -lactamases-
producing Escherichia coli from food animals in Taiwan in 2020/T.-H. Lee/2020.



HEmEE

B EABNES AR BT RAEEHE
—  HITER
= BB | HRERITTCE

CITENE

SRR — (AR R RE > & 2w R S R BRI R S -
EZEMIBDLT » W& ~ FFR SRR S R 3 ] gE (1S B ) RS 5 2 Jk
G o TR PP IR ME SR B R (R PR JR g - (BB R | 338 By ey BECE IR T 7 SR A S V7 1B
KA N Horp 2 3 E IR EAR I (Pasteurella multocida, PM) ~ i fE i
RIAFIREE (Actinobacillus pleuropneumoniae, AP) ~FEBIRENMIRE ( Glaesserella
parasuis, GP) [ F&88EREE  (Streptococcus suis, S. suis) Ay BAIERIER » R
BIMER AR EEHRERE - TR Z2E B iRt EER &R - KI
RETETEIRER E E B E 2 Rl - S EARIE 2 EE MR R R > Tefk
DRI G BB A A2 AL B RE A SR » s 0 AR Boilr AR = B e 28 ~ i B e Iy
[ B2 kD 1 4 T e S A BVH E » BN ILYE BY 7l A 387 e R ag M A
Foily - Bl & SEY) Rz R Bt SRS P 8% WTSERefR At e B Ry B AN 7 2
RGN FER N BRI ~ REET ElEE R R R
= ARREERE

L3 PM ~ GP K AP Z887E ~ MG ~ BUF T R TS |

B 58 SV RGER G > o BES 202 #RE ¢ 0 AllE PM 104 £k - GP 57 £%
J AP 41 Bk 5 PM £ B EEE A D B > HRAZEEA A B - PM LI 3
RIAE P51 (multilocus sequence typing » MLST) T3 K /3 AU RE SR ELE
JopEE Eb S > HOE G AT il SRR BT 0 Sy PR 5E (clonal complex » CC) K
ST119 » HAHIFER CCLL » HIHJ CC10 ~ CC134 J CC3 » M{EEFEER
U (L~ - m R ) #F AT R HES B M E ZE - LE&EF
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FEYR CC11» CClO 2 ¢ FhE&LLCCl1 B » CC3 o CC134 X0 » FAEEA
e VUERFE MR -

ooEEmE
g g
fiise

|
ccn

B— - 104 #% PM LIFR/NER#E (Minimum Spanning Tree ; MST) S8 RBHREIHIR M I
ZEENE (b b mRERE) UBRRERSE - HEBAERERIHSANE
B% (clonal complex » CC) & ST119-°

GP IMER A LA 4 B R > DIk 512 MRz » A 84~ 1381~ 9
Bk 14 B o AP HE AT =2 AMVE A 2y 1 8 ~ 5 AU K 15 A - GP Je AP H i
PR S EE R > (B AT RS 28 - TEBIRS LA BRI
B2 R tERIBCRMEIRT > R —BESARIRRI B R AR RT3 99-100% ©

u

B= 57 #GP Z ERIC-PCR SR 2 High - HEHMEREREH BN TRHNTE o



HEmEE

AR HEFZ PM ~ GP K AP BERERI ST ERAT AR AR AR - %
BEZRET - S8 = FEEEIHY oxvtetracycline B ampicillin 2 EAHIZEN: » MEHL
ceftiofur f tulathromycin AIFTEEMEENRAR > TEREAR _E¥HR 58 ST E FERR R
Qe 2 RS A2 o

100
90
80
70 A
60
50 -
40 -
30 A
20 -
10

HPM

HGP

M AP

‘Q‘
X
,\\)\fb

B= .87 % PM( BB/ ZR/NIGHIREXBRBERT A - £ 87 REIIASGT
8) 41K GP R 39 KR AP ZIMBEMRERILE -

A AT 25 S ¥ PM 23 57 26 B vE AU RO % 0 i Bl QMILST) 1%
GP 711 B R 4% 7 520 (ERIC-PCR) 5 #1#f AP N7 IE R - apx #
NERFHB AR (ERIC-PCR) : $F#1FFE HTEEMERHIAN 2 -lactam $H
tetracycline $8 ~ quinolone 8 5z macrolides X873 17 5& Rl g I F57 fir o [] - i
AT AR e (s A B » DURAEST T EBe = ARV ERHE » (R0 fE A A
R - DI B2 I i e BT 75 A

2. B0 S. suis ZHGTE ~ MIERL ~ BT R TSR MERRHIAE R -

KFFTETES S, suis » FETHEE 1 PCR ~ [IF 0B ~ MLST Kb
/ININEIEE (minimum inhibitory concentration * MIC) £ 26 JEH iy » #A% #E
ERFRE - B EZR » DR n] SEREEY R (3B - TR 2 ] » BESEAE



LI FERAE SRYEREREAK - {/EBC & EFE - i3I0 FERA 2 R S K8 - 7E S.
suis BIER Y » 2555 B BRI EAS TR 149 K S. suis » ERPR DMEERIUAIR %
W TEE HoAth 2 FE LR ek 8 2 s A - LUMYE 3 AU R > 2 8902 > DI
8 ATy A BISE » BER S. suis ;2 cps FERIE(VAEHE » BONDBRIR GRS o B
RIS BT > FERTRSER RS B4 BAERMMIER - BFTHRE
ALY 2 BUGE IR - BB ER A E R mEURIER) ST28 B « DL ST27 AHuL
K ST117 4Rk 2 CC27 3 CC27 # /2 HIME 3 BUAHRK - ST94 Aol ~ ST826 K
ST1187 #pk.z CCo4 AIl2 LAMiE 4 B A+ - CC1831 HYAR AL B MniE AU A1 AH 8
TN F G > DL ST1831 Sy o BEREME » S. suis Z ST BIZ Rt 58 E17AE
F9 AL BN ST27 ~ ST94 ~ ST1831 ~ ST1832 Kz ST1844 5 » IR H E 41 ALE
G e BAY ST1 ~ ST28 » (EARBE A HFREEELE -

Serotype 3 -ST27
Serotype 2- ST28
Serotype 8- ST1831
Serotype 4- ST94
Serotype 1- ST1

EEOSEENEENEENONEONOEEE

%0 o

B - 136 % S. suis (ASMHBEHZ 7 HERGHRK - 2 136 HEIAGTE) LKL
S/NERB (Minimum Spanning Tree ; MST) S8 <&@k R IR M A&
MmBERLIEEETSE » TENRTHEPASELSERARNMBER -



HEmEE

AT RS clindamycin Bz oxytetracycline B EAEPLEEE » $Hd

: =l B F—qnl\i
ceftiofur BRI BRZ 4 -
100%
90%
80%
70%
60%
50% us
1
40% =R
30%
20%
10%
%
& > $ & > & :
S Q& & §° & & )
e ¥ 2 0 < & &
< S
&

BE - 149 # S suis Z&R/NIFIEE (minimum inhibitory concentration » MIC) 58 o

TEAIR S, suis REAOH GIEFERTR R U - S. suis R GE RO I 7 Y G
ST M EE NG EBERYE - A A ENEEE > (YRS

B ATUBENE 75 ERFAE I 5T B R o
M~ HhEXRHE

(—) EMEEE ~ MIEA R B N R R S AT 12 TR ST - FEF R

PM 104 #£ ~ GP 57 #k ~ AP 41 ¥R 149 B S. suis Z#E7E » AIHR{LR
JREEUR ) ~ NEHERB TR F BT BISE N » felE
FARN IR B G B - (FA s R RIS ~ st EhIEsE -

(=) ZEPDRZ A Be R PSRRI AR S5 - LAY 6 THAHRBRRZ | Bty -

e fit 4 8 B YRR < PTEEIERA T 28 R UEE R AT

(=) AIFC&HMRFEEHIEE - BoGEEE - BRiE H P R R

IHER A o
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B~ RERREL /| REBER

(—) FEHERR « EHEHRIFREA IS TR E AT SEENT 3T - n] LARIE B AE
HERNRE TR » WD L BRI SR - FREHTEEIER EFE -

(=) ZriBa % - HEERFEAETE - o] 7 RETUREN S 5
BN HIBHEE - semEI R )] o DB 3 AR E N

(=) BEHIFOTERS - LA BRI - R e B R R R S SR A 4T
SEVERY IR - H BOR HIE TR RS - BRI S b -



HEmEE

-~ EENEMRAIRES BRI SHELTIR  MEEZERE
AR AR

— \ BUTER
= BYEVIEREE BN ER

m ENE NRSERIEARFEEIRIEAR TR  BUESORER ~ 255 5tE
Z RN

TREALRRIR ~ ma3E ~ AHEAEER=E ZMEPTEEIERE TS

P BT RENS [ SR HTEE N - BR T RIAMEBNHTEEMERDH] - TRE @ #
SCEEIREE AR o SRRV BB - B PR AR
JTIE o R 2019-2023 FHAR] » DIERBE sEISHTEE R i fl E Bn == A\ B ¥R - Y
BTSSR — B L BB AR (R B B 2 R TS P AR 2R 2 AT S -
EEANMER (Whole Genome Sequencing, WGS) AJ R A1 HTEEEEA ~
T 8 | OB AR BRI R R 7T - R R B ERPTEE BRI B F A 2 H 1 TR »
70 S TR R YR B B DR o Y B S S D BB » AN P 2 BRI E e B
PUEEELIR] o [hy% —RErARAZT ZEHE mor-1 PTEER ARG KIGIRE ~ Al ED
Z TS (Extended-spectrum /3 -lactarmases, ESBL) & s KARE
PR ECPU SRR IR DL R RV A R AR BRI R Z FET AR BRI = AN > ST HTE
FRGEKE (Vancomycin-resistant Enterococcus, VRE) 2 K f& s HI L Hii
12 JEimlpE R o B 2018 FHE 2 FE WHO B WOAH E L2 VLS A AR
BRUE > FEE RS S FR » B0 B R R E T KRR ARAT -

= EERE

(—) PUEEMEARANRRE —BU LA R E 4 (8 - BRI ~ BTEREA
g ETILE - MEE AP REEGEE - FROKES) Y5

BEif5eE -

67



1. 2021« BRE 5T RIS IR B 2 fa I BE KBS A% R % 28 = (X BE 1
+3 (Ceftiofur) Z&H/NNEEE R B EE N 2BRREE S
(Taiwan accreditation foundation, TAF) & » i FERL B
EAPRSEGINEEEE R SFED OR/IMIEBEE R -

2. 2023 FEFER RN BRI AOK A B B BT 5T E JTEE A 7Tk o

HEEAREHHATINE BHEBLARE
LHER: TRERTRERS X &A% ¢ 1373-TAB24-1

KBRE L RERYE
B BT R

GEREMA O Z R -8 528 g (03T)586225 4 K : (03T)583B50

PEAE ¢ TREHEH Rk kA 20201023

PRy RN RREMO)KRMNRMRY E  RETE © 02-23655957

LR BT 4
WERS TREEAS LERARRTS B b

14k%— 4 107 §
o A 2RM B 8/ # : E eoli (ATCC 25922)
$o4 & ¢ Ampicillin - Kanamycin o1
PR A LHEE e EETE ] Al A B
, PREAR-LEREMMET 20201013 TaH
o /MIC
W CMEEARR AR 202011014 Y]

BERER TGRS

ARBESPERBELRAARTY AP ATEFLEREFRT v RGXMER RN
W R RASRES AKEERR - L) RRERE THE -

L

L S XmERir MiKa 4 © ME R0 A RSN S A R T RS MR AL F A
2 swBaREaEn Aas  F A SRR 2 E AR -

3 SREodHNERSE  PRIIMEE-ERA S ET HARELEEE  MRARTRESEFLURE  FELN -

RIR-A27
201709 # 1.1

B— MEBEAPREBESILLE - ENHREBBERRSSE

68



fHEEE

HELAREHAHIR BHEETRE
ee——————
AHER ARESNGHRL XA &W ¢ 1373-TAB24-1

KW E o] sy
BhEFRRE

WEMABMTAEH R 528 €8 (037586225 @K - (037)585850

MEEE ¢ TREHEH EMLY Ay 20201023
B ik 0 Bhde BB MIC) R M A e RETE D 08-7740449

. ” . R RBAE SRS ] RR
EHEM: TEEEY HEERSHEET T BSWA B 5 206 2R

e # A ¢ WHRiEE B ®#  E coli(ATCC 25922)
42 & °  Ampicillin + Kanamycin E- S A |
PIRHA A B REE AL PEAM_ ARAR
TEBERN-LEFERE Yo 202001022 IS E
40 B BB /MIC
WA BEE AR AR A 000014 mwd
Rl TGRS -

FRBEAWEREZ RN AWRES AT ATEARHERSGRT o WA XMEMESD
el RFES—FHARAERG S ARRERR - h RS THE

21 3

L ARME RN &L - MRS R P R REN - AR AR LSRN R AR F 4 R -
2 smEaMEGEE R Y F i SWERR - ST R AT -

3. smEausARasE  wRy 0 NER=E0N PR HERAKEEE MRS ATRERTLRE  FIFRR -

BPIRN-#£27
201709 2 1.1

B  MEBEAPREESTHE - ENHAREBBERRSSE



(=) HEREGUEEIEMREIE S T i HBREH AR 29 5K

1. 2019-2020 FFERHHTZEMERI—BU L BB AL 2 B2 iBEH
AR > 32 (50 5 B ) B Lk L [ 5 A A )2 v
B o RENTBEMETTEEER A/ ~ BIFE SR B - G g
PR E A ~ ZEYIRBUR MR B BB L 2 E B ~ AR
Z R B iR B BRI ~ 2R PRl B A /7 1% o

2. 2020-2024 FFAE GBS R TS L B IS B) B 2023-2024 F1F
BB (5 R 205 3R > il T8y BURE SR B 2 AR SE TR B
1~ T2EREER) SHEJIBEREILET 26 55 LR
SEVERRIEERE 77 -

3. 2023 FEEBHEKEBYIME 2 T MNITEIRERERTE) 2EIH
155K B K A B P EE AR I pE & -

(=) DI FIiUTIREE R E TR > LIS AOBR A3 785 {1 -

&&= I}

1<

A 2017 FEEERE N E R = o 6B R 7 A B K2R B E] R S A
BT RO ETF - B EE A\ F BRI R I ~ L R DTS AR AT
REJT o 1A 2017-2023 - B A& TERK 548 BRENVI AR YD AR ~ 131 £k mer-11 [5
PERIGHRER ~ 105 PREEEFE £ NERIGES ISR » WAL 5T E & MR G EK
(Vancomycin-resistant Enterococcus, VRE) 2= F:[K f8 gl B2 A HTiifE - 2
T8 1 PRIGERTE < 2= B AR 7E B BT o BB W) o0 BT ERT i 2 R AE AHRR RS
A R e e A B DU R E RS F » AT ISR IR B R BHERE ) » &
e

1. 2018 SR RIS I ) FOAR B RS ZR AT - 15 BO AR R < B

B < S22 T
REUTITS: -



fHEEE

2. 2018 B N EZ ) AR Anatum /B3 LIR854 12 BhiR
=S i1 KR E = NI E M i gkt - i A3E
BRGNP AR B R IR AHRRTE - R MR AC TR T PR R A o

SNP scale : 3.74 EH%ID
—® S21-F079

[ ]
%1%
N
=
&
Do
a2

o

: . S22-F192
t 522123

Bius

BHRIE  REFER

Changhua
Changhua
Chiayi
Tainan
Taichung
Yunlin
Chiayi

NA

‘Changhua
Chiayi
Changhua
Pingtung
Tainan
Miaoli
Chiayi
Changhua
Taoyuan
Yunlin
Taichung
Chiayi
Hsinchu
‘Changhua
Changhua
Changhua
‘Changhua
‘Changhua
Changhua
Changhua
Chiayi
Chiayi
Chiayi
Taoyuan
Pingtung
Changhua
Changhua
Chiayi
Changhua
Yilan
Chiayi
Yunlin
Taichung
Tainan
Yunlin
Chiayi
Yilan
Yilan
Changhua
Chiayi
Chiayi
Changhua

AR

ERBEE (22
EBEERE ()
. BB EE (20)

RIS
L

B= « KRS Infantis BT ZERET F AR

3. 2020 F1) AR Goldcoast 7 BEZSZ M 115 » EAFEX EIRAN A B
HITEE - D ArEn B KR ARUR R K - 5B K 00 S RIS B A A8t il
SRET > D EEAN FIRUR 3 Bk I MERA RE AR BR M

4. 2018 SRR FFEEH SV AR D 8E mer-1 BRI  FL# 50 R
mer-1 B 1 KRG B < BB B DT B8 1 0 A - Horp 11 R B &
BPUEEE Z BRIk - TERRAE 0 BB AN R AE o AL - HUEEE
RISV SERAEEAERAME -

iy

1084
1094
1102
1114
1124
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mcr-IEH 2 2B ERE FRBRT

-

L=
M. C
pp e gy lade 1

Sampling source

& Pouliry (65)
® Swine (46)
® Cattle (4)
*MRCA : EREENEEL LSRR s
m S #H T (most recent commaon ancestor, MRCA) ol
AEHRER
coMLSTE/ | EmE cgSNPER X AT MR H

B -« mcr-1 REERBHRBRSE

5. 107 SEAEEL AT AT T BB YIEL B 2

MR E A TR 2 A FIEEF

EESBLAIRFEERFERTRE R CHELE

sampling source

@ Foullry (42) J 4
® Swine (15) L 4 T
e\ Emmer
A
Ciewws *MRCA : EHIRRIGESE - HSES M d
= F M (most recent common ancestor, MRCA)T]
BEH TR R
cgMLST FATRLIARER cqSMPRA T R ERE

Bh - EBEECABREAERE

P i

U



HEmEE

6. 2022 = 2023 - [K E T B 70 AR Infantis i A KE D BEZS T R
R > T B [EWEE A B Y AR V) AR I Infantis RIPR > BT EE DT
SEELTA AT » Sl B8R F B\ KR AR BB SN S R IR OR - TR
FENT » K0 B R B H % % B 1% (core genome single nucleotide
polymorphism, cgSNP) F ABHGER #dut s R - HBIR T 2
PREIBIL AL ©

7.2023 5 F KB R PR 0 — 5 IR AR & 3 2B VK (Pulsed Field Gel
Electrophoresis, PEGE) B2 % EHIEEMEY) KARE Typhimurium
TATIBE « EEYIAORE RHE LS R > B AT 2R
MG EZ B RAR A B R B2 B B AT - R AE R RRE B ) 0 BV IR

Typhimurium °

FIF 2 5L N BB ISR N - 7 R PTSETE R B Pl RE(E R 1S et
DGRl DDA EIRFEE » MHE wE R B I TEENE - R S REE PR T
o DTS - DI R SRR

M~ EfhEARM @

A

(—) EA BTV — B BFE IR - (F HB fH B B gE B
B PRI EA R 2 Al gE & - /A Bhis E R = Ml B R 2 22

R

= @

H

E

o

"
=t

I

MZEmHBRTE R N BB - A HEB D ee il HIE It < HEME - &
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capsule locus typing for serovar prediction of Actinobacillus pleuropneumoniae. Microbial
Genomics, 8(4))
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2022 FELERIEREERNBER=ES1F  FIACEERFYIHEMER S1-
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CW.,, Wu, K.M., Chen, ZW., and Chou, C.H. 2021. Comparison of conventional molecular
and whole-genome sequencing methods for differentiating Salmonella enterica serovar
Schwarzengrund isolates obtained from food and animal Sources. Microorganisms, 9:
2046.)
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FVY R A 24 FEEY) 2 /MR E (Minimum inhibitory
concentration, MIC) 2 FH{HI#EEHY

91



W ©0O0B-Trainingset [l Validation [l Independent Test [l ©OOB - Integration
1A} (B)
Amoxicilin B A
Ampicillin F——T—— Ampicillin
Azithromycin ——T———— Azithromycin
Cefotaxime P——— Cefotaxime
Cefoxitin Cefoxitin
Cefazidime ———— Cehazidi
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Nalidixic Acd Feaeieces Nalidixic Acid
Oxytetracycline e Oxytetracycline
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MAE Accuracy

92

BR 2023 FFAKBETRALKEENEMHARBRNEINET (Wang, C. C, Hung, Y. T,
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random forest to predict antimicrobial minimum inhibitory concentrations of nontyphoidal
Salmonella in Taiwan. Veterinary Research, 54(1))

4. BEPTRET & TR

2019-2022 F5Z& @ 3 R B BN 22 G I 2Bl SR g - (RFP
= 2012 F 2 2018 F 5 1 HE = 19 B3 rh ) B VD IR B Albany 12415
BT~ KISIRE mor-1 FTEEEER BIARE] ~ 518754 & SEE & rh /i H 1970 KK
PR Typhimurium MYEAY > B2HE B RS AY 2 BB E e 0 ~ SIEYTET
SERBURMERIGEE(L - 2SS ETIE B TIEE R A R RAIEE ~ #idar
NTREEMEEHFERIL R > DRSSP IR FIEF R4 » LA
FAZRA T E R 2 T3 > YETME MR T BR 38 BL 2SR



HEmEE

g T
S . Mo Lo - Cing S, Hu oo, o T Hom’

s, Iy PEreg Wang, Jnn-HOAT Lint an Zesg-Weng Chans
o v e ey e o Lk

‘r,m%’k Methodological improvement : Al-based mobile
L/ : I for di bial
L

#R introduction

Aoumicrolil ciance s <o of ol bk thsa. The sk diflcon et AcpUiETy sing UATT) s urivesal weod o s fo ambioc

ienermediane o resizare (7}
jast

B Establizh 2 process

Image snaitesabecy s user ()

- Datacutput
— e 2. The AST resuhs
[ - ram.
N e e
nae o
o B | e e e o
oJ s mne end are
. . ot n Bl font. L5
comparson reuns .10
Tyare e i ot
\g, Discussions
mwginl plate. meacuring and inmerprating the results comectly This
project

o et e 12 o st e o M e eaancy f PaRE . o8 Wit i oo

autoreate resorts o rove mare completey 45T Intararstaban.

IS Acknowledgments

IV i i e e o il s Pl o 4 s, G of At
survtancs e of s i

vaan of
grnno. 1105518081

B/~ 2021 FHEESESTUFEHITEER (Yu, G. Y, Lee, G. W, Shih, H. C,, Lee, H. Y., Hung, Y. T,,
Hsuan, S. L., Wang, J. P, Lin, J. H., and Chen, Z. W. 2021. Methodological improvement: Al-
based mobile application for diagnosing antimicrobial resistance.)

Establishment of a High-precision Plasmid Reconstruction
Process by Combining Short- and Long-read Sequenr_es

S

Introduction

may

- resstance,
* TS ey s ) )3 MRS PR PO PR O A e D0 g
assamiiy with i ordes

[ p—————————
i eeenccone. () 111 amp w2 40
i by

Thi researh was supported by the e of Animl anc Pl Hesih nspetiom and Cusmrantine, Cauncil of Agricuters, REC
unser Grast NG, 1115.55.1. 8081

Bt 2022 FEHBESHEHFTETHER (Yu, GY, Huang, J.F, Hung, Y.T., Wu, H.H., Chen, ZW.,
Wang, J.P,, Lin, J.H., Hsuan, S.L., and Li, S.C. 2022. Establishment of a high-precision
plasmid reconstruction process by combining short-read and long-read sequences.)

93



94

(=) ENBEERENAT R 2 SRR 784 2 -

[ 2017 FE RERE RN E R = o 0 BB 37 A B K 22 B F] R S A
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(—) Methodological improvement: Al-based mobile application for diagnosing
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& /Yu, G. Y./2021.

(=) Improve public awareness and education of antimicrobial resistance in Taiwan.
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(+) Comparison of Conventional Molecular and Whole-Genome Sequencing Methods
for Differentiating Salmonella enterica serovar Schwarzengrund Isolates Obtained
from Food and Animal Sources. Microorganisms/L1, I. C./2021/
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Background
he antimicrobial fesistance (AMR) problem of bacieria has increased in fecent years. There is some research indicated that

salmonella has developed resistance to antibiotics. Whole-genome sequencing (WGS) is a trend to do AMR analysis. Tn this

s, we developed 8 machine leatming model bazed on W 6 datn of slmanclia for prodicting AME
Methods and Results

The WGS and minimum inhibitory concentration (MIC) data

of Salmonella was collected from experiments in Taiwan. The i i

experiment process was shown in Figure 1. i I -

i The MAE and corrsltion cosfficint of 24 antbiotic

ion made

Figure 1 1he oo of datn collection, feature extraction,  The prediction accurmey of 24 antibiotics is shown in Figure 2.

and model u e B The average of accuracy were 0.91 and 0.921 for validation
and independent test, respectively. In Figure 3. the boxplots

show the range of MAE and corrclation cocfficient of 24

- antibiotic models. Tt showed that (he random forest could be
. the suitable method for the AMR prediction. As shown in
Figure 4A. our prodiction accuracy is better than Res
dntabace and the model from lterature. Tigures 4B, 4C, and
. 4D showed that if the distributions of data are similar, the
. MAF tonds o bo smaller
@
’/fr’v";fj f};]fjjff 2774 b

£/
Figpare 2. The accurncy of 24 antibioti prediction madels .
Fron the 26 oo Tores e, there are sx 10:mers |
affecting AMR of more then and equal to 4 antibiotics. The six

10-mers may be the important partial sequence of Salmonella
genome. The 10-mers and antibiotics are shown in Table 1.
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Table 1. The rate of pathogen detected in the cloaca and the throat of laying hens
raised in AIAO and multi-age management practice.

\\ Sampling type
Management\\ Detection rate! Throat Cloaca
| practice Age (week) Salmonellasp. | Shigellasp. |Salmonella sp.| Shigellasp.
AIAO 135w +++ +++ +++ +
68 w ++ ++ + -
77 & 112w + +++ + +
Multi-age
91 & 26w ++ ++ ++

Rate of pathogen detection: positive rate 10-20% indicated as +; 30-50 % indicated as + +; = 60% indicated as
+++; non-detected indicated as — (N = 9).
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Fig. 3. Comparison of the effect of AIAO and multi-age management system on the egg
production rate and death rate of laying hens. (A) The egg production rate over time. (B)
The death rate of laying hens over time. Arrowheads point at the time of sampling. Gray
area with Roman numerals indicates the time when old laying hens were replaced by new
laying hens.
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shown as mean + SD. (N = 8 ~ 16)* (P < 0.05) shows significant differences compared to the
control groups.
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B+  TEEAHABALTH o OPEHRERAESHME (A) AGP (B) SAA (COVT - MPEB
BiBELL ELISA FEAIE o Statistical analysis was compared by t-test and data are shown as
mean #* SD. (N = 8 ~ 16)* (P < 0.05) shows significant differences compared to the control groups.
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& SETRBURSHBEHS I RBBEEREEESFCITRRRARBRZAIPNERT LI - 825
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[HENZS 4.48 + 0.28 458 £ 0.31 4.02 £ 0.38

TEAE = 1193 £ 067 | 12.01 £0.87 | 13.23 £0.59
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Avian influenza big data lab : aiv.nchu.edu.tw
N\~ 2R

(—) Yao-Tsun Li, Chen-Chih Chen, Ai-Mei Chang, Day-Yu Chao*, Gavin JD Smith.
Co-circulation of both low and highly pathogenic avian influenza H5 viruses in
current poultry epidemics in Taiwan. Virus Evolution 2020; 6(1): veaa037.

(—.) Wei-Shan Liang, Yu-Chen He, Hong-Dar Wu, Yao-Tsun Li, Tai-Hwa Shih, Gour-
Sheng Kao, Horng-Yuh Guo, Day-Yu Chao*. Ecological factors associated with
persistent circulation of multiple highly pathogenic avian influenza viruses
among poultry farms in Taiwan during 2015-17. PLoS One 2020; 15(8): e0236581

(=) Hong-Dar Wu, Day-Yu Chao*. Two-stage algorithms for visually exploring
spatio-temporal clustering of Avian influenza virus outbreaks in poultry farms.
Scientific Reports 2021; 11: 22553.

(P9) Hong-Dar Isaac Wu, Ruey-Shing Lin, Wen-Han Hwang, Mei-Liang Huang, Bo-Jia
Chen, Tseng-Chang Yen, Day-Yu Chao*. Integration of citizen science data into

the surveillance system for avian influenza virus. Emerging Infectious Diseases
2023; 29(1): 45-53
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AR - 2 EEEEH HONL fiARE - 2022 4 1 HJLEME Rk
T 1 HON1 R Rl EE » {54 25 S5 B 7 AR A S P A -

Fofe (it s IRF R D 72 225 MRS BEE | 11 [F) SR TR IR PR 9T - BARS
PSR Al T M AERABRR) B R BB )= - A6 H 2017 FE5 ARAEYIL
ERFHAZ S B BIRHEE B - S E B P iR tEiF ] S K & b s
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Y o R ERAT R R RE o sEaBh BT 2t 20 SRR M SRR R 0 DL
TR RIS R HIE 2 -
= BHENE

2017 TR EE W B EM R ETRAT 2 Wik BT A RIZEsE &8
Pepef@zEs - 21 3 0 (2.344c ~ 2.344e F 2.3.4.4b) » A Bl B 5 &
SRR o Hh DIUFIRIE T B &) BRIREARTEARE - Bl 14 RIFEE
kR iR o AEE RS

SFEMIT 2R ERE U R S 50% BOEATER & - Hd
2.3.44c N ZIREE 0 2 BRETFER RSN R 2RI & - 8 A

R FEHERF RO — R R o 1M 2.3.4.4b 73 ST RE R HI S T 8 1 1 RRF ] B 44
IFTRBOLEIE > RD RIRIE - R — D5 -

ARG HEEE R R RERERATR B XA TEILE

A/goose/Taiwan/15010004/2015 3/4 2/4 074 4/4
(2.3.4.4c H5N2) (75%) (50%) (0%) (100%)
A/duck/Taiwan/17020004/2017 4/4 3/4 4/4 4/4
(2.3.4.4e H5N6) (100%) (75%) (100%) (100%)
A/chicken/Taiwan/19010004/2019 3/4 2/4 0/4 3/4
(2.3.44c H5N2, G5) (75%) (50%) (0%) (75%)
A/chicken/Taiwan/19120011/2019 4/4 2/4 0/4 3/4
(2.3.4.4c H5NZ2, G5) (100%) (50%) (0%) (75%)
A/chicken/Taiwan/21010005/2021 4/4 2/4 0/4 4/4
(2.3.4.4c H5N5) (100%) (50%) (0%) (100%)
A/duck/Taiwan/21080001/2021 4/4 NA 4/4 4/4
(2.3.4.4b H5N2) (100%) (100%) (100%)
A/chicken/Taiwan/22120013/2022 4/4 NA NA 4/4
(2.3.4.4b H5N2) (100%) (100%)

S - -
5 3 Muscovy duck % Pekin duck . !



BRBAENRE AT LER

R R & FEEAE 5% R R FRATR B 2 ik & i i 4

--

A/goose/Taiwan/15010004/2015 %ES
(2.3.4.4¢ H5N2) : : 4
A/duck/Taiwan/17020004/2017 : = :
(2.3.4.4e H5N6) : : : :
Afchicken/Taiwan/19010004/2019 & 12 E] o
(2.3.4.4c H5N2, G5) - : & :
Afchicken/Taiwan/19120011/2019 : 3 5t &
(2.3.4.4¢ H5N2, G5) : : 4 :
A/chicken/Taiwan/21010005/2021 : 1 o
(2.3.4.4¢ H5NS) : : 4
A/duck/Taiwan/21080001/2021 : " : -
(2.3.4.4b H5N2) : : -
Afchicken/Taiwan/22120013/2022 : " “ :
(2.3.4.4b H5N2) : -
= o ™ N5
t( 3 Muscovy duck Pkl duk " LS
AR MRS N E

KB &k B RS RATR B Rtk FRAH £

A/goose/Taiwan/15010004/2015

(2.3.4.4c H5N2) 1O EDs =

A duck/Taiwary/17020004/2017 105 EIDsg ot
NI o, swn
NSRS pu,  zom
A/chicken(g" 3&3:/&%?4%?005/ 2021 10367 EIDs, 158
A/duck/(Tzan-i;:r*irA{)Z&'OSi?%Ol/ZOZl 1035 EID50 Bl

A/chicken/Taiwan/22120013/2022
(2.3.4.4b H5N2) 10429 EIDso 16f8H

EIDs; : ZARIG=FRHEE BLDs, : FHFHEE
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m« RIREE / RIEEA

HR B 2017 SFEEECZE B A ALk > 506 3 0502 Hb B m iR RIS
TR - HE &2 B IR S S RGYR R A SE 2 AHIE - BhL0K
B AR AIEIRFRIER o A P AERRD T LN B /K B 5 By At R ) B -
E =7 IR MR B L RS AR A L RS B - FEER RS & 22 THAY S5 RS PR AT Il
Tt > TR S 9 [ R ) B Y B2 )+ L S O SR A T i 7 2 P R
REETRO M e B (AR FT I DR

5 R TH e 2 R AL R = B TR B B > HLATRE AR IR &R
BRI B SR R B B AR S Al ee R B LT - (DR R TR
VERFSE » LIRRRSE R S ETURYR S RIEE R - S SRR REA -

puf

A RRTEEA

ZEEHEEZERTHERERET > DEEEE ZHIREEEN S
2017 AR Z 2.3.4.4e /337 HONG BRAUR R » H & &2 FET2R R HSEH9E
TP R AL A TR AR TR EREE ©

TR —I FT.Z 2.3.4.4b /9% HEN2 mRAEIREEF 2020 & ASZHF -
HRIFHAIES 4 -



BRBAENRE AT LER

R B A S R R ETATRE X
Fet F R AP 58 B R

A/goose/Taiwan/15010004/2015
(2.3.4.4c H5N2)

A/duck/Taiwan/17020004/2017
(2.3.44e H5N6)

A/chicken/Taiwan/19010004/2019
(2.3.44c H5N2, G5)

A/chicken/Taiwan/19120011/2019
(2.3.4.4c H5N2, G5)

A/chicken/Taiwan/21010005/2021
(2.3.4.4c H5N5S)

A/duck/Taiwan/21080001/2021
(2.3.4.4b H5N2)

A/chicken/Taiwan/22120013/2022
(2.3.4.4b H5N2)

B

3/4
©)

4/4
(2.5)

3/4
(7.9

4/4
(5.5)

4/4
(3.5

4/4
(2.875)
4/4
@.5)

&

2/4
(5.5)

3/4
4.3)

2/4
(6.5)

2/4
0]

2/4
4.5)

NA

NA

ETAT  MUSH/EEEY | BIAMERTETTRE

£REHRLL1076 EIDS0IEE M AR IZ 1 2 2 77 75 B

=N
=3
o

Probability of Survival
3

o=
2 1 3.
——

o
9

o

5

Day post inoculation

N~ BRI

0/4
(NA)

4/4
(4.5

0/4
(NA)

0/4
(NA)

0/4
(NA)

4/4
4.75)

NA

4/4
“)
444
(3.5
3/4
8)
3/4
)
4/4
)]
4/4
(3)
4/4
(5.75)

# Muscory duck # Pekin duck

GS/YL/15010004/15(H5N2)
DK/HL/17020004/17(HSN6)
CK/YL/19010004/19(H5N2)
CK/YL/19120011/19(H5N2)
CK/PT/21010005/21(H5N5)
DK/YL/21080001/21(H5N2)
CKI/CH/22120013/22(H5N2)

(—) The adaptation of High Pathogenicity Avian Influenza Circulating in Taiwan since
2015. /Li-Hsuan Chen/2021/ Hh#E RBIE R 22 @ 110 FFEKEEMER SRR T -

() Infectivity and Pathogenicity of the highly pathogenic avian influenza virus
HB5N2 clade 2.3.4.4b isolated in Taiwan. /Li-Hsuan Chen/2022/ FRZE BB BE EL

G 111 FEKFE MR RG -

(=) Pathogenicity Change of the High Pahtogenicity Avian Influenza Virus H5N2
Clade 2.3.4.4b Isolated in Taiwan. /Li-Hsuan Chen/2024/ HHE R[S 8L EEE @ 113

FEEFRMGR SRR
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BMIT AR SR FAREETR T

]

FERIF R — B R R R AR - B E RIERRRE
BIEEEWREEY CRE ARXE) WEEHE > AR
YIS BT TR « A0K R E B I aiEst - — 2
5% 100% o

S H 1961 F LK —EAERF T R 8 AR IREE - (BE 2013 FHESEH
RO R IERIR I R - ST FEEGEERNRS > ErZE I FEEE
RIFIRRETEET AR BRI AR AT RO BB o BRI R LB YA KR AN B
FOFERS VRIS I Ry EE B

Y215 B I R 75 - 7 B AL SE =R B IR R R B A - JCHE N
SR A G AN LB RO B - REH R I TR TR AR A - TR R AR
IFEENYITE AP ROATIED o [FIRF - DNssiE A m e O G B HIAI 2 H - 4
R R ITE G B e ) - BIPR L ECIGBER R A B U AR T - Ansth P
HARAT (GIS) ~ KBRS - ELEC RIS & RACE -

TEIRER /T » 5 BN IR 2 ) B A P S B A A L oA -
A T FRIR BB E S RE ~ LB BRIt AR B o AR PR e e
IR > THHIZIS EEEE - G o (DK - o0 T LB # &
IR T a5 R AR FEERR - TR RSN ERE - (2 KERE
ELLLIHIE -

IERRPG R Z IR PR &0 - (EEREEE LT ~ Bilragiss - 57
HrAERR (WHO) ~ R B W) A a8k (WOAH) 5 BFRH iR 28822 51 BRI 1773
TER > 7€ ZERIERATHPRIRRE - S BB R R AR SR 372 B R =
e T MRS TE - QUM ~ R AR S AR KRR IEBRIT AL & U T
BRI

HREEM S - — T EERR LR ER R - Y SR B RITR
REFER] » FRERENIEARAV B » 55— 5 - Zn5kE g i LY
EENEHMEE - HERSEE AP P e E R IEIR o R - FEIEA
EE - SRR R R IR B RE T ©

B S
IRtk BULER
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Fih— | ZBFEARE

JERAZNE B 7 2 S & E BRI B /7 o £ Bl B e v A )
B PINIET A B RS - &h?ﬁfﬂmﬁkﬁ N B AN B 2 B UUR
QeahPak g EE A\ ACEERER ] - SRS o 2o B B S T A
SLA] Je R BRI R B RE - BT IL AR - MR e > EREFRELSEE
2 BRETT MR - ST VIR 2R - 2B AR LsiH /T AR
5T - TERRFG R ATSE - Rl IRE HEfR AU R -

B ARZLEZNEERBEAFEANS
—  HITER

n BRI | SIS RS R
o SR TR E R AT | R
CHRN

B E 2013 £ 7 H 16 H # B R GE IR EZ B > % 2023 1k
ﬁﬁ%%Bmﬁ%ﬁmﬁﬁff@’a%mJW%%\9WE%@\1M%%
1B AR T 1 ISR - Em%@ﬁmfgﬁﬁﬂ\ﬁfkﬁ@m
RIS BT ENE - BEEHET - <$ﬁﬁ&$ﬁ%ﬁ%)Ui
&mkwm%u%&a%%%ﬁkﬁﬁrt HiRS L B B R R R R TR
TEZEH ~ FEMERIF DS TR RIS TER B IE R RIERL - SHE K
LR Z BN EH B > WHEFT R A NE(UE S 77 R RE
PREERT - AR AR AR R & o B 2016 AL » TERZRIL R #
ZERBEY) - BT ENY IR AR A G s R DS T IR
A PRER ~ SF R IR R L AR RS (B2 b o FEREE TR F e s H @
VIR ~ SEFTE T R B (A B o 2 2023 FEEAREIKY) 400 &
/N BN BB ZIERIRIEE R - 8 SRIE 2R FTREG 14 > 2 B ARWAAE ~



BMIT AR SR FAREETR T

S~ IR SR - EARE SR R A U
FESTIEH » GEBRFE R FRRIORYL » TR0 S BRI Bk S A 0 AL
B B+ AR R L - DR RN o DUR VST
PSR

= BAE

(—) 2020 F&+EARE R HEH IR 53 ERNEEY) - Hl 2 RE
48 %~ HEL 4 BHREIR 1 € - E0ERGHHIEE 50 ERRHE
By DRIRHETE - HBL 12ERABE3 & HR3 &
RO SRR TR IS 1 - BB 0 Al R A8 LUk s RS - B
ERE R

(=) 2021 FAEHSEHEHAIEE] 103 SR BEEY) » 705l ZHJE 86 &
HEVD 11 BEREIR 6 % - Hrh 1 SRUBEEIERRTIREE -
JEHRE Ry R 2R - HERE Rl

(=) 2022 FAEEFEHFHHIEE] 101 ERRE Y > DhIZRE 77 &
HEL 22 B ERE 2 & o Hrp 1 SRE 2T RIS E -
TEHhRE By =30 - HERERIEE -

(1Y) 2023 SFAErE FHEHHIEE] 100 ERREBY) - 2 HEHME 81 &
HEVD 14 EEERE 5 & - Ho 3 ERUEZIERTTIRG 1T - 7
SeHRE B R ZR LB UL e SR SR - HLBRE RolEE o

M~ KERNHE

SEREE T EME SRR AL 2 B E - Bl ELAD B Py B Bh ) IR e
AR AR ERE > W IR S EBEEEA N JE (PCR) R IMIEEETT1E » 2 BIRIRIIE R
IR B ARG I 7 AR S VR R P H 8P 2 R DL - e B
& BONE e LA B PA H B PIRRER R L SN R B R B R MR
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h -EB2RE

(—) BN BB A « AR (5 63.8m : 9 248
om s % 36.2 cm SETEBAIE - IRIALS - ESBMDELAR M R -
PO ~ B ~ RS  KEEH I - BALSTE - BER
S — AT TR ETENEE 5 T > &
FERECERRG MR BTSN > AR FLIR
Scout 320 B H TRIEHHIRNE » 1 BB LA 4D 4R -

B—-B= BMRREZNE BRZANEBYERBREETHREMRRER S REEHET o
(=) BEAHBYI e R AN B 5SS 40ER - B AR R ~ B2 ~ =
BAAD ~ =3R40 ~ WEAT B D - BE R N E M al Al =
AP ~ RS he R AL o

: ? y 3 & .‘1"*:
: o
98 | SR T | S
B - 81 SRR AR BE - 5 ERERHRE BN 14 EBR0HRAEM



BMIT AR SR FAREETR T

Bt - ERE#YRRBBUNRERSHME » SIFKHE
BRI ~ SN - =B - WER R A

(=) MERAHBY) 2 MmN A H e ke
HERL > AREMERE T B HIRS R s A (LR EE -
%£— 2023 FEEREZ RN D DY ORI HRBER

e TR ahe
wRE AR ewt ms (:;L W2s  £HE® 124

Hb g/dL  10.38-14.18 133=18 114=12 06=13 84-16.6* 13117
Haemat % 28.15-38.05 40644 203+32 33033 25.0-49 5* 42346
RBC 1 /uL 6.3-838 85=10 77009 7607 4-51-10-48* 100=14
MCV L. 42754753 47255 381=15 43609 3776200 42044
MCH pE 16.08-174 158=12 14805 12706 14.6-19.07 12532
MCHC g/dl  3549-38.81 330+£21 388=07 201=+12 26.0-41.5* 31023
Platlets 1 /uL 41031442 6774=4145 4612=878 62583413
WBC 1L 655413876 10336 40=10 4529 33158 11944
Neutrophil % 605129 512=163 423+189
Eosinophil % 21+18 2213
Basophil % 0202 0302
Lymphocyte % 343<+133 428=169 513198
Monocyte % 5227 3712 30+23

2 BAk - RAM - BT HEH - B85 - B2 - B E - Wy, Yeong-buey - Chang, Ching-dong ~ Liu, Hung-jen - Lin, Suen-
chuain + Tsai, Jun-fu * Cheng, June-wen » Chang, Tse (1999) - §#& . (Paguma larvata taivana) ] fTH B G = $ 84 - + SR
HEREE Rt 254 £/ 283289 -

b At - B#E - M £ 8%« Kwong-Chung Tung + Wei-Ming Lee + Shyn-Renn Chou + Ching-Lin Shyu (1996) - %4 &
128 (Paguma larvata faivana) # AL FARRT AR SR L2 - + 8 BRE St 2221 ] 5660 -

c &SR -FRE-HIE Q022)- 111 FRAFELEL S UAAE EXH AR EMERGE -5 Rl £ 0 8E
BH (REFATH) -

d Liu CC, Chi CH, Yen 5C, Liu TN, Ju YT, Kang CL. Changz CH, Yu PH. Blood lead and zine levels and their impact on health of free-living
small camnivores in Taiwan, Republic of China. J Wildl Dis. 2020 Jan;56(1):157-166. Epub 2019 Sep 18. PMID- 31532734,
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R 2023 FHERBEZERBBHYMBELRBIER

[E] AR & e
i i EE ] 111 %
g0 112 % 112 E X X 112 4
(##4H)
Albumin g/dL 23282 3003 31202 3.1202 30+02
ALKP UL 12624-23068 17332593 308=150 178243 28306  2250=144.1

ALT(SGPT) UL 1934246414 19571232 732+216 30652 20-74° 334=157
AST(SGOT) UL 4852-63524 14922537 814=+218 B856=159 34-90* 549+151

BUN mg/dL  2107-37.15 277252 214242 3450 47281 4726
Ca mg/dL 01206  101=06 9205  80-103° 75022476
Creatinine ~ mg/dl  023-041 04201 0702 05201 032172  05=01
CK UL 1187.0+362.7 350.6+850 6972=307.4 44301.6° 23041952
Glucose mg/dL  7923-16261 061758 2428=735 2158686 751-121.9° 180.8=73.9
Phosphprus ~ mg/dL 65=11 60=15 6314 4864 7720
TP gdlL 631787 74205 6203 50204 7492° 6.6=0.7
Na+ mmol/L 15072164 1409207 1484204 1372-147-6° 1446237
K+ mmol/L 48205 40201 48207 3553 45210
Cl- mmol/L 1149240 1109+10 1101206 100.5-103.7° 1032+31

a BAK - Fik - B E4- - #5845 BE L - B E - Wo Yeong-buey - Chang. Chinz-dong ~ Liu, Hung-jen - Lin, Suen-
chuain + Tsai, Jun-fu + Cheng, June-wen » Chang, Tse (1999) - #M¢& R (Paguma larvata taivana){ frit B it &= S84 - F R,
HWE R it 0 254 £ 283289

b #F¥ AT - TR - A - £ 88 - Ewong-Chung Tung - Wei-Ming Lee + Shyn-Renn Chou » Ching-Lin Shyu (1996) - 484 R
128 (Paguma larvata faivana) AL FIARRT 28 PR BB HEW - + $RAREF s 2221 | 56-60 -

c 2Sf - -E@E AL Q02211 FRAFELE L UM E EXAHEAR EMBRRGE -5 SRR A EHLRE
AH (RERTH) -

d Lin CC, Chi CH, Yen SC, Liu TN, Ju YT, Kang CL, Chang CH, Yu PH. Blood lead and zinc levels and their impact on health of free-living
small camivores in Taiwan, Republic of China. J Wildl Dis. 2020 Jan;56(1):157-166. Epub 2019 Sep 18. PMID: 31532734.
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(—) ETBE N B A B8P Mk 2 M 258 > N8R ey
HAEREN -

(=) StEEEIAIERRZIR LR < B A H BV IE ki F] R A 1
AR > B R IR KR DAL 2 ZR 2 e SR L 2 AR 2
TR - DIFI et SRS -

-

(Z) 8% BRI R 5 ﬂ%fﬁ%ﬁuﬁﬁ ATZH L -
PIANEEE. - F56E - FRREENSE > BRI 2 -

rmll

(1Y) SEhES Y < B IER = & R A RE B - fRIRES)
V)2 B A B S R BGIRRE R » IR i N Ryt E il 2 B 15
THM - MR RERAE S B EAER 2



IR R ERIAREETTR

Tt REREL /| REBER

FrAE RG22 ke oe i 2 T EE AR 1 AL R B E S & i B B Rl B8 A s
I EEERIE AR AL ER G Mg > R R R RAE T > BAEZIER
T AT LR A R 2% » SR B B BT 2 B K > DN T R S e K22 i% LArE
B B R 2 NIRRT RIRIEEE -
N~ BRIER
(—) Blood lead and zinc levels and their impact on health of free-living small

carnivores in Taiwan/ Chin-Chia Liu / 2020 / https://pubmed.ncbi.nlm.nih.
gov/31532734/
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&~ AR RREBIEARESR

— \ BUTER

m BT ERR R
w EREEOHITATIAS LRI
w EREEHITATR (R

— - HRER

=
=

it

i

AR H 2013 FRBIER TR R - 25 ER 1 BIHRIER (BRI K T
PRGIERIE - HERERIREGIE SF AN E ALY - A+ ERFEETRIN A
JERIRELH > DIESZEABIR SRR B ENR T - lwiE ] (F 52 SRR R i
HATEE » FREEITEIARIEIEASREL ] » LT RS RE A rh R D g
161 o REEAIRTURE BCRE AR A R AW IS T AR TSR] > 7
RERGmT T R e (R R PTRER AR - B BRTEERE eE ke i e 2 -

=B

RFAERRTUREEH - Y AR (B 0 1 R8T B - A B
2,983 B » B A=l

R— RBERBRRENZWEEHRITTABEL (H)

2017 F | 2018 4F | 2019 4 | 2020 & | 2021 4 | 2022 & | 2023 &
N 348 409 378 305 250 301 299
Vi 27 86 62 105 153 135 125




BMIT AR SR FAREETR T

REIERIRH TR - Y 5e A RGNS A T Bl - SRETBR ] 3,089
51 -
£ RWERFNRRENZMEERTCREYR (H)

2017 £E | 2018 £ | 2019 £E | 2020 £E | 2021 4E | 2022 £ | 2023 4
REEME | 280 183 152 142 153 164 195
AAREL 477 298 275 296 256 283 313
SR 1 0 69 49 53 77 79 80
S HEE 0 157 116 116 158 150 194

SRAEIE AR BRI - ISR BRI RS T R - AT SERK 658 filkaiHl -
i 4 IR 1 - FoAR 3 BIRY PR E R b =R E‘ e —R - 141
PR L AR T RUBE VDR 2 - i Ry EETEIRIRRE VDR A28 — A -

RBERBER B E B REY (5))

2017 4F | 2018 4F | 2019 4F | 2020 4F | 2021 4F | 2022 4F | 2023 4
Ziks 1 2 0 1 0 0 0
R 106 123 116 88 77 69 75
00« RN HB

AEHER 2017-2023 F[E R E 2,982 BB A RS E A B il & A -
PR B PIE RIS £ S AL I A8 » AR ARG 582k -

EEERFIERFIESG RS REFUREB MR 2020 F &8
(48%) » 2021-2023 - F HTREFS MEZEH W INRI Y (59.8% ~ 58% ~ 62.3%) ° %
EVIREG AR S EEERN A E - WL 2023 FHHEG R R 41.2%) > H
AN AR R S E S B v LS o
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PP40-Novel lyssaviruses identified in bats, Taiwan

Shu-Chia Hu

(Taiwan)
EM:

ehu@mail.nvri gov.tw

Animal Health Research Institute, Council of Agriculture, Executive Yuan, Republic of China

badger in 2013.

Taiwan [ost it rabies free status since rabies virus was identified in wild Formosan ferret-
rabies

the rabies

outbreak occurred in Taiwan. In the surveillance, bat is one of the targeted animals because
bats are natural hosts of

and direct

lymerase
the surveillance launched in 2013, lyssaviruses were identified in Japanese pipistrelle
(Pipistrellus abramus) in Tainan City (TWBLV/TN/2016), Yuniin County (TWBLV/YL/2017), and
Yilan County (TWBLV/YiL/2018) in ZDlS, 2017, 2018, respectively. The wncitenaled N-P-M-G-L

gene sequence of 9%-75.3%
other 16 speci may be a new species,
designated Taiwan bat Iy . Th of TWBLV/YiL
81.2%-81.3% nucleotide identities and 96.2% al dentities to TWBLV/TN/2016 and

TWBLV/¥L/2017. Moreover, a novel Iyssavirus was identified in Nyetalus plancyivelutinus in
New Taipei City, 2018, and its concatenated coding gene showed 63.2%—76.6% nucleotide

identities tothe other

i velutinu: of lyssavirus,

Which designated Tawan bat yssaviru. Our surveilance revealed the presence of at least
two different lyssaviruses in bat population in Taiwan.

= Kansas City, Mi

27- October 31,2019
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(—) Lyssavirus in Japanese Pipistrelle, Taiwan/ Shu-Chia Hu/ 2018/ https://pubmed.
ncbinlm.nih.gov/29553328/

(—) Standard operating procedure for lyssavirus surveillance of the bat population in
Taiwan/ Wei-Cheng Hsu/ 2019/ https://pubmed.ncbi.nlm.nih.gov/31524862/

(=) Novel Bat Lyssaviruses Identified by Nationwide Passive Surveillance
in Taiwan, 2018—2021/ Shu-Chia Hw/ 2022/ https://pubmed.ncbi.nlm.nih.
gov/35891542/
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(—) A study of the temporal dynamics and human exposure to the Formosan ferret-
badger (Melogalemoschatasubaurantiaca)rabies, 2013 to 2019, Taiwan./ Wen-
Jane Tw/ 2020/ Thai Journal of Veterinary Medicine 50: 543-548.

() The wave front spread rate of Chinese ferret-badger rabies in eastern Taiwan./
Wen-Jane Tu/ 2021/ Open Access Research Journal of Multidisciplinary Studies
02: 057—062. https://doi.org/10.53022/0arjms.2021.2.1.0054

(=) Cross-species infections of Formosan ferret-badger
(Melogalemoschatasubaurantiaca) rabies from 2013 to 2021 in Taiwan./Wen-Jane
Tu/2022/Thai Journal of Veterianry Medicine 52: 781-787.

(9) The impact of river and mountainous terrain on the spread of Formosan ferret-
badger (Melogalemoschatasubaurantiaca) rabies in Taiwan/Chwei-Jang Chiou/
2023/ Open Access Research Journal of Multidisciplinary Studies 06: 035—041.
https://doi.org/10.53022/0arjms.2023.6.1.0039
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Detection of Rabies Virus in a Yellow-throated Marten
(Martes flavigula chrysospila) in Taiwan
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