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[# % = (CiNii, Google Scholar) ]

(AMR OR ARG OR ARO OR antimicrobial OR resistance OR tetracycline OR macrolide OR erythromycin
OR lincomycin OR ampicillin OR sulfonamide) AND (aquafarm* OR aquatic OR aquaculture OR cult* OR
salt OR sea OR water OR marine OR maritime OR ocean OR environment OR fish* OR shellfish OR
seafood OR corf OR “live-box” OR coast* OR bed OR farm OR sludge OR sediment OR mud OR residue)
AND (“Aeromonas hydrophila” OR “Aeromonas sobria” OR “Aeromonas salmonicida” OR “Edwardsiella
tarda” OR “Edwardsiella piscicida” OR “Edwardsiella anguillarum” OR “Paracolobactrum
anguillimortiferum” OR “Edwardsiella anguillimortifera” OR “Lactococcus garvieae" OR “Lactococcus
garvieae subsp. Bovis." OR “Streptococcus garvieae" OR “Enterococcus seriolicida" OR "Lactococcus
formosensis " OR "Nocardia seriolae" OR "P. damselae subsp." OR “Photobacterium damselae subsp.
damselae” OR "Photobacterium damselae subsP. piscicida" OR "Vibrio damsela" OR "Listonella
damselae" OR "Photobacterium histaminum" OR "Pasteurella piscicida" OR “Streptococcus
dysgalactiae” OR "Streptococcus iniae” OR "Streptococcus shiloi” OR “StreptococcuS. parauberis” OR
"Vibrio alginolyticus" OR "Vibrio anguillarum"” OR "Vibrio Parahaemolyticus" OR “Vibrio vulnificus” OR
“Beneckea alginolytica” OR “Oceanomonas alginolytica” OR “Achromobacter iophagus” OR “Listonella
anguillarum” OR “Pasteurella parahaemolytica” OR “Beneckea vulnifica”) AND (diffusion OR transfer OR
spread® OR detect* OR concentration OR distribution OR spectrum OR range OR duration OR dissipation
OR administration OR genes OR geno*) NOT (carp OR trout OR catfish OR tilapia OR "fresh water" OR
freshwater)

[#% % = (PubMed) ]

((AMR([Title/Abstract] OR ARG[Title/Abstract] OR ARO[Title/Abstract] OR antimicrobial[Title/Abstract] OR
resistance[Title/Abstract] OR  tetracycline[Title/Abstract] OR macrolide[Title/Abstract] OR
erythromycin[Title/Abstract] OR  lincomycin[Title/Abstract] OR  ampicillin[Title/Abstract] OR
sulfonamide[Title/Abstract]) AND  (aquafarm*[Title/Abstract] @ OR  aquatic[Title/Abstract] OR
aquaculture[Title/Abstract] OR cult*[Title/Abstract] OR salt[Title/Abstract] OR sea [Title/Abstract] OR
water[Title/Abstract] OR marine[Title/Abstract] OR maritime[Title/Abstract] OR ocean[Title/Abstract] OR
environment[Title/Abstract] OR fish*[Title/Abstract] OR shellfish[Title/Abstract] OR seafood[Title/Abstract]
OR corf[Title/Abstract] OR “live-box”[Title/Abstract] OR coast*[Title/Abstract] OR bed[Title/Abstract] OR
farm[Title/Abstract] OR sludge[Title/Abstract] OR sediment[Title/Abstract] OR mud[Title/Abstract] OR
residue[Title/Abstract]) AND (“Aeromonas hydrophila”[Title/Abstract] OR “Aeromonas
sobria”[Title/Abstract] OR “Aeromonas salmonicida”[Title/Abstract] OR “Edwardsiella tarda”[Title/Abstract]
OR “Edwardsiella piscicida’[Title/Abstract] OR “Edwardsiella anguillarum”[Title/Abstract] OR
“Paracolobactrum anguillimortiferum”[Title/Abstract] OR “Edwardsiella anguillimortifera”[Title/Abstract] OR
“Lactococcus garvieae"[Title/Abstract] OR “Lactococcus garvieae subsp. bovis."[Title/Abstract] OR
“Streptococcus garvieae"[Title/Abstract] OR “Enterococcus seriolicida"[Title/Abstract] OR "Lactococcus
formosensis  "[Title/Abstract] OR  "Nocardia  seriolae"[Title/Abstractf OR "P. damselae
subsp."[Title/Abstract] OR “Photobacterium damselae subsp. damselae’[Title/Abstract] OR
"Photobacterium damselae subsP. piscicida"[Title/Abstract] OR "Vibrio damsela"[Title/Abstract] OR
"Listonella damselae"[Title/Abstract] OR "Photobacterium histaminum"[Title/Abstract] OR "Pasteurella
piscicida"[Title/Abstract] OR  “Streptococcus dysgalactiae”[Title/Abstract] OR  ”"Streptococcus
iniae”[Title/Abstract] OR "Streptococcus shiloi’[Title/Abstract] OR “StreptococcusS.
parauberis”[Title/Abstract] OR "Vibrio alginolyticus"[Title/Abstract] OR "Vibrio anguillarum"[Title/Abstract]
OR "Vibrio Parahaemolyticus"[Title/Abstract] OR “Vibrio vulnificus”[Title/Abstract] OR “Beneckea
alginolytica”[Title/Abstract] OR “Oceanomonas alginolytica”[Title/Abstract] OR “Achromobacter
iophagus”[Title/Abstract] OR “Listonella anguillarum”[Title/Abstract] OR “Pasteurella
parahaemolytica”[Title/Abstract] OR “Beneckea vulnifica’[Title/Abstract]) AND (diffusion[Title/Abstract] OR
transfer[Title/Abstract] OR spread*[Title/Abstract] OR detect*[Title/Abstract] OR
concentration[Title/Abstract] OR  distribution[Title/Abstract] OR  spectrum[Title/Abstract] OR
range[Title/Abstract] OR duration[Title/Abstract] OR dissipation[Title/Abstract] OR
administration[Title/Abstract] OR  plasmid[Title/Abstractf OR  transposon[Title/Abstract] OR
integron[Title/Abstract] OR genes|[Title/Abstract] OR geno*[Title/Abstract]) NOT (carp[Title/Abstract] OR
trout[Title/Abstract] OR catfish[Title/Abstract] OR tilapia[Title/Abstract] OR "fresh water"[Title/Abstract] OR
freshwater[Title/Abstract]))
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Pufferfish (474 2
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Sebastes schlegelii
(ZaAN)L)
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(Prompt sentence)
"From this text, we will extract information regarding antimicrobial-resistant bacteria in farmed
aquatic animals, including the dissipation of antibiotics into the water during marine aquaculture and
the spread of antimicrobial-resistant bacteria and resistance genes.

Please extract information 'addressed in this text' for the following question:

Please write the summary within 100 chunk words including the antimicrobial resistance
around the aquatic farm."

[SCERUAMERL A 7 e 7 (CEER 0) )

(Prompt sentence)

From this text, we will extract information regarding antimicrobial-resistant bacteria in farmed

aquatic animals, including the dissipation of antibiotics into the water during marine aquaculture and

the spread of antimicrobial-resistant bacteria and resistance genes.

Please extract information "addressed in this text" for the following items:

1. Type of aquatic organism (species name only)

2. Type of environmental sample (fish, water, sediment, or other environmental samples)

3. Detailed location of environmental sample collection, including specific country name,
ocean/water body name, specific site/region name

4. Time of environmental sample collection (season, year, frequency or number of sampling
times)

5. Type of drug-resistant bacteria (Specific bacterial species experienced)

6. Type of antimicrobial substance, timing of administration, duration and concentration of
administration (Specific antibiotic names and each information experienced)

7. Main test results regarding antimicrobial resistance rates, MIC data or genetic analysis,
information on the diffusion of antimicrobial substance, the chemical residues in the aquatic
environment

8. Description of conclusions

9. Other notable descriptions of the paper

Please make each answer following after A1:, A2:;, A3:, A4:, A5:, A6:, A7:, A8:, A9:
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HPE, EOX IR —RZBWTHEIRET HULENH DT DONTOELE, D4 D2O@HTO
RHAEKEL, 7 ) 7R RIE, BROEEER & A E D HIB e NS 7 ST 2L &
HIZFE S FEICE L OT,
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bs—annual-reports/Annual%20Report%202017-18.pdf
11 | Confronting antimicrobial resistance 2024 to DEFRA 2024 https://www.gov.uk/government/publications/uk—5-year—action—plan—f
2029 or—antimicrobial-resistance—2024-t0—2029/confronting—antimicrobial-r
esistance—-2024-to—2029
12 | Co—design towards the first strategic plan for | EC 2019 https://research—and—innovation.ec.europa.eu/document/download/27
Horizon Europe —A report on the web—based 277335-d875-4377-b1d7-a82c8b4182de_en?filename=ec_rtd_he—co—de
consultation and on the European Research sign—activities—report_102019_pdf
and Innovation Days
13 | Commission Staff Working Document EC SBEZL | https://data.consilium.europa.eu/doc/document/ST-10515-2025-ADD

Accompanying the document REPORT FROM
THE COMMISSION TO THE EUROPEAN
PARLIAMENT AND THE COUNCIL

-1/en/pdf
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OF THE FRAMEWORK ON VETERINARY
MEDICINAL PRODUCTS

15 | COMMUNICATION FROM THE COMMISSION | EC 2020 https://eur—lex.europa.eu/legal—content/EN/TXT/?uri=CELEX:52020D
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OF THE REGIONS
A Farm to Fork Strategy for a fair, healthy
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study — Spain
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systems on AMR and AMC encompassing eillance—systems—on—amr—and—amc—encompassing—human—health—anim
human health, animal health, plant health, al—health—plant—health—-food—wastewater—and—the—environment
food, wastewater and the environment —Final
report

19 | Horizon Europe STRATEGIC PLAN 2021 - EC 2021 https://commission.europa.eu/system/files/2021-09/ec_rtd_horizon—e
2024 urope—strategic—plan—2021-24.pdf

20 | Orientations towards the first Strategic Plan EC 2018 https://research—and—innovation.ec.europa.eu/system/files/2019-12/¢
for Horizon Europe c_rtd_orientations—he—strategic—plan_122019.pdf

21 | Study supporting the Evaluation of Regulation | EC 2020 https://food.ec.europa.eu/document/download/5b8aec7f-960b—4b59-8

(EC) No 1831/2003 on additives for use in
animal nutrition —Final Report

d31-4e21d1200621_en?filename=animal—feed_additives_eval—-legis_reg—2
003-1831_report—final.pdf
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Assessment of animal diseases caused by
bacteria resistant to antimicrobials: kept fish
species

EFSA

2022

https://efsa.onlinelibrary.wiley.com/doi/10.2903/].efsa.2022.7076

23

ECDC/EFSA/EMA first joint report on the
integrated analysis of the consumption of
antimicrobial agents and occurrence of
antimicrobial resistance in bacteria from
humans and food—producing animals

EFSA

2015

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2015.4006

24

EMA and EFSA Joint Scientific Opinion on
measures to reduce the need to use
antimicrobial agents in animal husbandry in
the European Union, and the resulting impacts
on food safety (RONAFA)

EFSA

2016

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2017.4666

25

Occurrence and spread of carbapenemase—
producing Enterobacterales (CPE) in the food
chain in the EU/EFTA. Part 1: 2025 update

EFSA

2025

https://efsa.onlinelibrary.wiley.com/doi/10.2903/].efsa.2025.9336

26

Public health aspects of Vibrio spp. related to
the consumption of seafood in the EU

EFSA

2024

https://efsa.onlinelibrary.wiley.com/doi/10.2903/].efsa.2024.8896

27

Role played by the environment in the
emergence and spread of antimicrobial
resistance (AMR) through the food chain

EFSA

2021

https://pmec.ncbi.nlm.nih.gov/articles/PMC8210462/

28

Technical specifications for a EU-wide
baseline survey of antimicrobial resistance in
bacteria from aquaculture animals

EFSA

2024

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2024.8928

29

Technical specifications on harmonised
monitoring of antimicrobial resistance in
zoonotic and indicator bacteria from food—
producing animals and food

EFSA

2019

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2019.5709
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30 | Advice on implementing measures under EMA 2019 https://www.ema.europa.eu/en/documents/regulatory—procedural—guid
Article 37(4) of Regulation (EU) 2019/6 on eline/advice—implementing—-measures—under—article-374-regulation—eu
veterinary medicinal products — Criteria for —20196—veterinary—medicinal-products—criteria—designation—antimicrobi
the designation of antimicrobials to be als—be-reserved—treatment—certain—infections—humans_en.pdf
reserved for treatment of certain infections in
humans

31 | Advice on implementing measures under EMA 2019 https://www.ema.europa.eu/en/documents/report/advice—implementin
Article 57(3) of Regulation (EU) 2019/6 on g-measures—under—article—573-regulation—eu—20196—-veterinary—medici
veterinary medicinal products — Report on nal-products—report—specific-requirements—collection—data—antimicrobi
specific requirements for the collection of al-medicinal—-products—used—animals_en.pdf
data on antimicrobial medicinal products used
in animals

32 | Answer to the request from the European EMA 2019 https://www.ema.europa.eu/en/news/risk—classification—antimicrobials
Commission for updating the scientific advice —used-animals—opens—public—consultation
on the impact on public health and animal
health of the use of antibiotics in animals —

Categorisation of antimicrobials —Draft—

33 | European sales and use of antimicrobials for EMA 2024 https://www.ema.europa.eu/en/veterinary—regulatory—overview/antimi
veterinary medicine —Annual surveillance crobial-resistance-veterinary—-medicine/european—sales—use—antimicro
report for 2024 bials—veterinary—medicine—esuavet—annual-surveillance—reports

34 | Overview of comments received on "Answer EMA 2019 https://www.ema.europa.eu/en/documents/comments/overview—com
to the request from the European Commission ments—categorisation—antibiotics—european—union—answer—-request—eur
for updating the scientific advice on the opean—commission—updating—scientific-advice—impact—public—health—an
impact on public health and animal health of d—animal—-health—use—antibiotics—animals_en.pdf
the use of antibiotics in animals —

Categorisation of antimicrobials”
(EMA/CVMP/CHMP/682198/2017)
35 | Overview of comments received on EMA 2018 https://www.ema.europa.eu/en/documents/scientific-guideline/overvie

'Reflection paper on off-label use of
antimicrobials in veterinary medicine in the
European Union’
(EMA/CVMP/AWP/237294/2017)

w—comments—received-reflection—paper—label-use—antimicrobials—vete
rinary—medicine—european—union—emacvmpawp2372942017—first—versio
n_en.pdf
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the environment: considerations for current on—paper—antimicrobial-resistance—environment—considerations—curren
and future risk assessment of veterinary t—and—future—risk—assessment—veterinary—medicinal-products—first—ver
medicinal products sion_en.pdf

37 | Reflection paper on off-label use of EMA 2018 https://www.ema.europa.eu/en/documents/scientific—guideline/reflecti
antimicrobials in veterinary medicine in the on—paper—label-use—antimicrobials—veterinary—medicine—european—unio
European Union n—first-version—obsolete_en.pdf

38 | Sales of veterinary antimicrobial agents in 31 EMA 2022 https://www.aboutpharma.com/wp—content/uploads/2023/11/13th-ES
European countries in 2022 —Trends from VAC-2022-report.pdf
2010 to 2022

39 | Scientific advice under Article 107(6) of EMA 2023 https://www.ema.europa.eu/en/system/files/documents/regulatory—pr
Regulation (EU) 2019/6 for the establishment ocedural—guideline/vet_reg_cascade_list_report_en.pdf
of a list of antimicrobials which shall not be
used in accordance with Articles 112, 113 and
114 of the same Regulation or which shall
only be used in accordance with these articles
subject to certain conditions

40 | Scientific advice under Article 114(3) of EMA 2025 https://food.ec.europa.eu/document/download/f698ef58—-35e9-44f8-9
Regulation (EU) 2019/6 on veterinary c9¢c—bfa7592e959f en?filename=ah_vet—med_imp—reg—2019-06_mandate_
medicinal products — List of substances used art—114-3_ema—advice.pdf
in veterinary medicinal products authorised in
the Union for use in food—producing terrestrial
animal species or substances contained in
medicinal products for human use authorised
in the Union, which may be used in food—
producing aquatic species in accordance with
Article 114(1)

41 | Achieving Antimicrobial Stewardship on the FAO 2022 https://www.mdpi.com/2076-2607/10/8/1599

Global Scale: Challenges and Opportunities
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42 | OUTPUTS AND ACTIVITIES OF FAO FAO 2020 https://openknowledge.fao.org/items/5f89e5f1-ce7d-42e3-8043—fa37e
PROJECT FMM/RAS/298/MUL ON 0239b14
ANTIMICROBIAL RESISTANCE IN FISHERIES
AND SUMMARY OF FAO’ S RECENT WORK
ON ANTIMICROBIAL RESISTANCE IN
AQUACULTURE

43 | REGIONAL GUIDELINES FOR THE FAO 2023 https://openknowledge.fao.org/items/719061e5-03e9-4ddf-a3ee—-64e4
MONITORING AND SURVEILLANCE OF 2944c418
ANTIMICROBIAL RESISTANCE, USE AND
RESIDUES IN FOOD AND AGRICULTURE

44 | Report of the FAO EXPERT WORKING FAO 2018 https://openknowledge.fao.org/items/0aeabe39-3a93-4d3¢c-9c7e—2575
GROUP MEETING “SCOPING EXERCISE TO cabf3292
INCREASE THE UNDERSTANDING OF RISKS
OF ANTIMICROBIAL RESISTANGCE (AMR) IN
AQUACULTURE”

45 | Surveillance data of the Indian Network for FAO 2024 https://openknowledge.fao.org/items/9c65e8a2-401a—-45df-8d9e¢-8132
Fishery and Animal Antimicrobial Resistance e8a76565
(INFAAR) - An analytical report (2019-2022)

46 | TACKLING ANTIMICROBIAL USE AND FAO 2022 https://openknowledge.fac.org/items/9d189b15-97d8-4fe6—a38d-ba27
RESISTANCE IN FOOD PRODUCING d8a19392
ANIMALS LESSONS LEARNED IN THE
UNITED KINGDOM

47 | Understanding Antimicrobial Resistance in FAO 2020 https://openknowledge.fao.org/items/85f0437d-e3a5—-4a3d-9d55-991b
Aquaculture 5273131b

48 | Fish and Fishery Products Hazards and FDA 2021 https://www.fda.gov/food/seafood—guidance-documents—regulatory—inf
Controls Guidance — Chapter 11 Aquaculture ormation/fish—and—fishery—products—hazards—and—controls
Drugs

49 | ADVICE TO INFORM THE DEVELOPMENT Health 2021 https://waves—vagues.dfo—-mpo.gc.ca/library—bibliotheque/4097599x.pdf
OF A DRUG AND PESTICIDE POST- Canada

DEPOSIT MARINE FINFISH AQUACULTURE
MONITORING PROGRAM IN SUPPORT OF
THE AQUACULTURE ACTIVITIES
REGULATIONS
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50 | Canadian Antimicrobial Resistance Health 2025 https://www.canada.ca/en/public—health/services/publications/drugs—
Surveillance System (CARSS): 2025 Key Canada health—products/canadian—antimicrobial-resistance—surveillance—syste
Findings m—2025-key—findings.html
51 | Twenty Third Meeting of the Asia Regional NACA 2024 https://enaca.org/?id=1395
Advisory Group on Aquatic Animal Health
52 | USDA starategy to address antimicrobial USDA 2023 https://www.usda.gov/sites/ default/files/documents/amr-2023-strate
resistance 2023 gy.pdf
53 | Report on the 2nd Five—Year Review of USEPA 2023 https://www.epa.gov/system/files/documents/2023-05/2023-5year—r
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54 | 2017 5 Year Review of the 2012 Recreational | USEPA 2018 https://19january2021snapshot.epa.gov/sites/static/files/2018-05/do
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55 | Advancing Aquaculture Health Research WOAH 2025 https://www.woah.org/app/uploads/2025/04/202504-star—idaz—woah—
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MEICHIOINHAEEBRESE
57 | BMMEELBREFRER SM2EE EYEZES 2020 https://www.maff.go.jp/nval/kouhou/nenpo/No58/No58_index.html
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58 | Review of the environmental impacts of SAMS 2018 https://pure.uhi.ac.uk/en/publications/review—of—the—environmental-i
salmon farming in Scotland Research mpacts—of-salmon—farming—in—scotland/
Services Ltd
59 | Characterization of Renibacterium Canadian 2019 https://waves—vagues.dfo—-mpo.gc.ca/library—bibliotheque/40852817.pd
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388 | persist at aquaculture farms in the Technology
absence of selection pressure
The rising tide of antimicrobial | Watts, J.E.M. et al. Marine Drugs https://pubs.acs.org/doi/10.1021/es102725n
389 | resistance in aquaculture: sources,
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EEH4

iS4

URL

390

Antibiotics and antibiotic resistance
in water environments

Baquero, F. et al.

Current Opinion in Biotechnology

https://pubmed.ncbi.nim.nih.gov/18534838/

391

Long-range changes in
oxytetracycline concentration and
bacterial resistance toward
oxytetracycline in a fish farm
sediment after medication

Samuelsen OB, Torsvik V, Ervik A.

Sci Total Environ.

https://www.sciencedirect.com/science/article
/abs/pii/004896979290411K

392

Effect of oxytetracycline—-medicated
feed on antibiotic resistance of
gram—negative bacteria in catfish
ponds

DePaola A, Peeler JT, Rodrick GE.

App! Environ Microbiol.

https://journals.asm.org/doi/10.1128/aem.61.6.
2335-2340.1995

393

Distribution of Tetracycline
Resistance Gene, tet(M), in Gram-—
Positive and Gram—Negative
Bacteria Isolated from Sediment and
Seawater at a Coastal Aquaculture
Site in Japan

Lisa Nonaka, Kinuyo lkeno, Satoru
Suzuki

Microbes and Environments

https://www jstage jst.go.jp/article/jsme2/22/4
/22_07106/_article
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5. EERSUR M OAE > S IBNHEH S 23RO F &

ARETIE, HERSCHR 14 FE R OE B D DB Sz 8 O STMOMEE 2 £ L o, A )
boaxs b (FFRRHEA) 2 Lol

(EZ2LXE (14 #4) OBERVIAUN]

XERZA IV Antimicrobial Drug-resistance Profile of Vibrio Parahaemolyticus isolated from
Japanese Horse Mackerel ( Trachurus_japonicus)

=54 Tasturo Nishino, Hideki Suzuki, Shiro Mizumoto, Hirotaka Morinushi, Hiromi
Nagaoka, Keiichi Goto, Shigeki Yamamoto

M4 Food Safety

%17 2021

T IR URER) AWREIL. BBRE T A (Vibrio Parahaemolyticus) DB ZEMtE (AMR) 7077

AIWVEREBETHEXZBMEL-, BESIUEEDBAEART Y (Trachurus
Japonicus) MO R BELT-HIEIZDWT, B EMMEZEFANTz, 512, D BEMED
mEE, BLURLEUEEANE (toh) BEFEILSEZREGEEFHILRF
(toxR)EBIEFE. MBEHBREF YN PCREZHAVWTIHAZEL:, RAERLY
BHEEOBARTIONLENEFN 88 B LY 126 RDBZAETUABEI 7 B
SNz RARELEBBEDTOMNLIETNEN 10 B LV 18 RO ELDME
BAREINT, 2% toh B FIEETH 2. toR BIEFEHETH-
- BAEABEKRTIETUOELUL (ABP) itttk 54 #. ABP-RRKRT AL
(FOM) i T4k 23 A HERRSN - BIERHEHRTIEZEN TN 11287
BTHoT-e KRANDILZ 1~2¥TABP &L 3~4 FI~AD ZHIMEIFER
SNtz CNHEDFRIFZ. MBAEADREIENBARTUICE TS ERF
PR ZESIERILTWAILEEBOTRE T 5, AARIL. EMNEGRHEES LUER
BEROMOMENDM M EEFILREERTIVHERZRFL TS,

T HHENODIAMEL

XERZA IV Application of @& —glucosidase activity and drug susceptibility tests to
epidemiological studies on the fish pathogen Nocardia seriolae

ZE4 Tamer Fawzy Ismail, Akira Takeshita, Naoko Umeda, Toshiaki Itami, Terutoyo
Yoshida

Hit4 Fisheries Science

%17 2010

TI RS (RER) ABETIE, 2008 F5 2009 FITERREIVERSRTHBSNTZ 110 #

D/ AT AT - )ASI (Nocardia seriolae) IZDWNT, X TR A9
RIS (OTC) B LUV TURATAL Y (Em) DR/NMNFEBEIEREE (MIC)E5UICa-
FILaF—t(a—glu)EZEERELIz. T A9 UMEEETF (tetK),
tet(L). tetM). teO). teXS)) . MERAEEIRF (erndA). erm(B). mpHA).
mefA), msiD)) DEEERRT=, a-FNLaLF—FEE#KR(n=15)[XTRT
OTC TittET Em BR2HTHY . MIC [TFNFN 32~64 BLW 0.125 1
g/ml RimThotze T ILAZIVERIZMHE (n = 95) [T AT OTC BZMHTH
YU.MIC £ 2~4 pg/ml THolz, Ff=. TDIFEAE (95 ¥k 93 ¥K) [ Em i
HTHY.MIC (128 pug/ml L ETH=, %D 2D a-JILEIUEEIEHE
BIZHITAIVER—)LEEZ M MIC (£ 0.125 ¢ g/ml R TdHo1=, 15 DA
FOTRSH AV OTHHERRIE te KBIRFE LU/ E- (X tedL)BInFEHL.
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B HDIVE LT HE#RIZE T mefA)BIEF & msAD)BIZFDEAZEF
ALTW =, a-TIWE3F—HEEFEEZOFASHISHOERIKRZEEDRE
BN, ERBEOAREEZHRBELID, LOLELNS, KYZLDOEERER
UEIBISNOEMLIE= S FASHISHBKERAV T, COBEESEISICHR
HIRETHD,

T HHENODIAMEL

Xak2A kL ESAMSL D BEESNT= Streptococcus parauberis M) Z2HKI M E

=54 Fei Meng, Kinya Kanai, Kazuma Yoshikoshi

Hit4 Fish Pathology

17 2009

FIRARSOR({RER) H AT R Bl EI8 TR =65 X Paralichthys olivaceus FH3E 64 ¥k D

Streptococcus parauberis [ZDWT, 9 D EH| T IAMBERZEFRAE
L.PCREBLUYFIOvNEIZKY T EGFEFRIEL-, HEELE: S
parauberis MEE 144 ¥£) [CB T 5 5 #RIEA XL TS H Ao T ROT A
DUICTHEZETRL. te SHBIEF & ermBEEFDMAEREL TSI EN Y
BAL = A X ThoH A0 T AOTAL U DER/NEBRLEEE (MIC) [X
FNEFN 128 peg/mL EXV 512 ug/mL THot=, HHFoTOVRNATYE A
F—La U BHTIZEY. teSHEIEFIEL 11 kb DIESMTSAIKEIZO—FEIIAT
WBDIZHL., ermBhEGF (T EIK DNA EICHEHETHIEN TSN, BE
LTz S parauberis M;ER 11 ¥k (20 #R) (X & TT RSB AU MittE(MIC = 32 u
g/mL) THY. tet MBIZFEHITAHZENHBALT=, Ff-. int(ATI5—1)
BIEFExis(TVVh—E) BEFLMBER IKOLTTRESN., ChboDH
[ZTn916 BEERMNFETHILETRELTLD, ChoDFERIE. TRSH A4
YIZ&kB S parauberis BEEIE  FFICIER I #RICKDRREIEDAEI RS
BAEBRNIHBHIEETRLTINS,

T HHENODIAMEL

XERZA IV Oxytetracycline Treatment Reduces Bacterial Diversity of Intestinal Microbiota
of Atlantic Salmon

=E4 Paola Navarrete, Pamela Mardones, Rafael Opazo, Romilio Espejo, Jaime Romero

MiEA Journal of Aquatic Animal Health

17 2008

7 IR URER) FXITISHA9) (OTC) IR 5L MAEAD KT EY 7 Salmo salar DN

BEICRIFTTHELFTMUI;, EEBKERNOAICTL. EYRmEERIkb4
FOTFISHA) B EEERLI-, OTC 12 5815 5 - 1 5% D IBEAMA
MEE DT H-0 . DEEFED 16S DNA [CDOWTHITRE RE A EZTEINE
FUERFIREEIT o1z, RULBADHMEMEZISHENSL FITP 21—
FEFRE. TR\ IE—R . N\FILARE. I5HRN\ITIUDLRE. 40\
93—, TLITVTAEFTRABTERIN T =, Sh(xtL., OTC 5B DM
EMEIISHRENMEL, TOTFTRBOHFDREEIN. A sobria LU A.
salmonicida £ T A3 —ER L TN =, IMEMEMTES BERR (X Aeromonas &
ERIESN, MERERFDL—IITUIUTIZKY tetE BIZFTHHZEMH
BAL =, £ EL T OTC R E I RTEY T DHERBMENZEDERELLSE
HIEN, MRAZHRMEDRBDICK>TEMITONTz, CNODFERIE. EME
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BEABAMENERET S ETRMEMEDOBIELZRET ST REMEICE T
PREDBTEXHTLHILDTHD,

BT A ORADE
41t

TS Ta49H—FIZRL. 75 mg/ke/ BT 10 BEA XL TR 4A49)
OTC %##%5.11.18,.25 BEDYUTULT (&Y, #FES. TC MHEHE. MEZE
FHEZEL TS, SHIZ(X, % E5HI. OTC FERERX (AvbA—IL)EHRITTULVS,
BE5RI. OVbA—)L, EEHD OTC MHHEEARHIATOVENIELRINTE
Y, EEFRICLoNYELFET—R2EL-TINVS, — 4., #IE T TSA Hiith THEGE
AREREDHELOTHEY . ERERBTETCLDINEEZRIDHIEEDONDS,
BIEAITHARDEEL, 50 mg( A1)/ ke B (%5 HARM L HLN)

BEKEBYICIRESH
EIEEMEN KR
ARl TRAIMIEEZR
RN < ZEF T 14 B R
U RHMif 4R E R FA
KENLTRIET HATHE
o, ZDRER. BIEK
EFYMOREENLTA
[SIF<ET DaTREEEE
DEEICHIIESR

OTC TR DE|E L. OTC B E5HIIZ 0% THo=IZEM M H5T . OTC 25
RTEZD 11 BEIZ60%, 25 BB TY 25%& L TRHEESNS, - . %
£Z{eL. OTC M4 Aeromonas spp. WMEBLZT IL—T D125, £1=. tetE
MEEL OTC MHELEF THD. CDZEND ., BEFIREICIYRREMNIR
T5—A. BRI HEEFOLSLAFMRMAEINEMT S EEENTEIND,
AHXIZE, CNEBRBLIZEOAANDEZEIZDWTIEERIN TR, B
ML DEXITHEEDOHRMB DR IEHEIMELNELY,

KEBZENLEEHELZES
BEFETMIcENTH
EIDILELHEINE
N EDESILGT—RIZHE
WTHETIHELHD
MWDV THEE

AKX TEEEINTLSA, ADBEAHEIIEERNOHMEL SO ALTIREE
HIZE>TEILT D, L. EFMREHETHY . BEEZNL-HEOFZEENS
DIE. ZZTIKBELRHLIMELNLLY,

XERRA R IL Occurrence of tetracycline resistance genes tefM) and te{S) in bacteria from
marine aquaculture sites

EE4 Seok—Ryel Kim, Lisa Nonaka, Satoru Suzuki

M4 FEMS Microbiology Letters

RITE 2004

TITARNSI(RER) AARRUVEREDREERESICETHBERVBKNDBELI-TNSTA0)Y

it EMAE 151 #RISDWT VARV —LREI/N\VEFZFI—FRT BT H A9
UtEEEFOFEAEEREL: BARUVEEO S Btk 4 (ETVARE. 59
FaYAR-HILEIZ, TAbN\ITIDL-F LESEBEL VY KEET S LG
HREEST)HDS teMBEFHAREEINTz, ChOEDRBRORE. %
DTS A DER/INFEERIEREE (MIC) A 250 1 g/ml L EELSELA)L
Dt EZRL, MIC A 31.3 4 g/ml KiF=>T=-DIEHTHh 4 %DHTHo1=,
tetM) [BEDE T A D EERRD 16S rDNA RFLP ZA4E S 1d. Cho N EED
BRTIZEA DORLCRFER (phylotype) DYO—2 &R THAHIEEXREL TS,
LML, 1 DOETYA 00— (RFE D) [E. BAREEEDH ST, BHSHIEE
F.EBUGDIGF. BEGSAEMREIN., KR HLTUD, te S)EEFIL.
BADOITYMLSDEESNT= L. garvieae BELVEEDBKISHEESNT= Vibrio
sp. TSNz, IV SLEMEEMBRIERICE TS teS)DHEEIZEET
LUOTDHETHD, CNLDFERIX. tetMB LU tet S)HEIZFNEFEIZD
AEREESLVEKEREICEEL. EBFRBICBT5T NS YA/ mtEE
EFDEELITBELLYBDIEFTRELTIND,

85




HEBRTHAUOHERDE
E i

BRI EBERPELZIVER LIV EKINCDOMESEETO>TIND, LEERR
DFBERNBERICOVTIE ERES LU ATE D BEMRERALT tetM £12IX
tetS DR WMELERARTNBIENS, HFEYLRICEERNHDEIETEZ ALY,
OTC IZ3x9 % MIC [&. NaCl &A1= BHI i ZEH ALVTHY . MIC EAELH
TWBEHEMEEE Z IS TIXLIFAELY,

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R PIZZEFIT R &
UREE i R B B F A%
KENLTEET STTEE
. ZDHRER. BIEK
ESHMOREENLTA
ICIEKET HrlREMEEZ
DIEEICETZER

FRRAHRES=FIZ OTC EALTLSRABD TS LUEKIZIX, OTC Wittt
BN—FEHMOEIN. tetM F1=1Z tetS NPT BENSIT—H, tetM BLD
tetS (X ZERFELEEL TS, ETJUABLEE L. BEIC—RBNEERER
ThY. 5oL DN ERITHEBEF DS —/\—IZHE>TWSATEEE N D
B INHEBRELTEMIENSS VD DEERHEINDERITEL,

KBENLE-EEEXB S
R MICH L TEY
XTI ELDHEINE
N EDQDLILGT—RIZE
WTEIETIUNELNHD
MZDONVTHEE

EEMNGRRETRECTYL, ADBERME CEKkKlREIXEEFO)HF—/1N—
LB AREEISDVTHIET DRENH D,

XERRA R IL Transfer of multiple drug resistance plasmids between bacteria of diverse origins
in natural microenvironments

=54 H Kruse, H Serum

M4 Applied and Environmental Microbiology

17 1994

TIANZIURER) BHONBEMERERFEETSHTIAIN(R TFRIN) (&, EF B, F:

FEBROBHLALFEREMAEIS, BUIEEMN—_yFICHET HEZ MK
A~ BEEBEAMNMNEETTEIN-, EMNERETHHIALSHE 01 E1 Tor #
BLUYYHEKBEKICELET S R SRR BAKPTARREIQE
FRYIEZDABEYILVEDF QORZHKREESL-, THFHREMEX
BEKEENRERZEXREERBO R TS5AZINESIL. LERF DI TE
FEINF=N\UREA I ETEEL =, b~ EMERKR R KB E R O R#kD
EAERIX. FEHRLEOVEATRELE:, ARRRE7ESFTRA-HILEZSE
BYILEZSA O EEFHREZEXRBEKRED R TSAIFESE. F
BiREDESEIZBWTEREN -, TEFTR-HILEZUSFRBYILEZ S
BEIUVEMREREEKRBEZRD R TS5AZNE, BREFPORZEBRBEREKREE
MAEESShz, BRSRISAIRDEHBIL. TSAIRTOTI7MILEBHIE L
VERRB AR DM/ SMI— DREICKVIERSINT, 45 R TSRAIFIE, &
BEARETHIUSIESN-ERELZG T CRZFICRIFIZEREL, HEHEE
DHRIEIF 3% 10-6 Hi> 8% 10-3 DEETH 1=, AHARKIE. R TSRIFD
BELEEHIREEADRETHY. REVMENFELLZWNGESTH, #ibL-
EEPHICEEGRLGEN 3P, AEROMBEKRBI TRELBSIEEEL
o LA T BRI EE ORREICKDREF L. BRRELTET
T RTSRIFDEHLBEBFRDRARAB R ITHET HRELTHERENR
EZHTHD,
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HEBRTHAUOHERDE
E i

@Atk 1)

BEREYUIIVEIREIN TS DT T, BRHEE OZEIm i E AL
WIEFHEEINTNDLDOD, FNIERLELOMNIXEL T TIEbH DR
W, = IERREBLYIEANCHEARBEIGEVEH TR ISAIROEER
BRETOEDIEE®RNH S,

Atk 2)

YRR

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R IR &
UREE Tt MR T8 B F Y
KENLTEET SARE
. TR, BIEK
ESHMOREENLTA
ICIEE T HrlREMEEZ
DIEEICETZER

(@atvk1)

AYTIIELLIMEB TR ISRAIFDILE DO AT HEEN RSN TNV, Ff-. B
RIRBICBITANMEEDHEEIL. R TSRIFROBEERET S aEEA RSN
M, BFIHAFEELGCTEHE RTSAIFNBEZITBE T HIEMNRENTILNVS,
(ar*vhk2)

PDFEYEHTRETHLH., ERMEEEFOLRVODVWTEBLE-ME
—GD

KEBZENLEEZEEZES
R ETMICH L TEY
EFTINELNHINE
N EDQDLILGT—RIZHE
WTEIETIUNELNHD
MWDV THERE

@Ar>k1)

EHIMMHEEFIE. R TIRAIRLIZHEETSHEEHEL EBSREREOHMET
HHOTHEEFDGEERLIWMEEEECYSS, T-. REBIZE> T, EEFD
LEMNAESNDEELHIN . — A TOLBVERGNSTHERNELIGE.
TNNEET DN H D,

S, BRENLEEFTHMEEEFEENDIRIEEZD LT, ZZTEMIK
TIEWFHWNERTHS,

Atk 2)

FL,

XHERZA IV Pasteurella pisiicida D ZERITHE D ZEFRAE

=54 =g Blz, K & dE B3

iS4 BRI

1T 1988

T IR RER) 1981 A5 1983 FEITHMITT,. BADZ X TEIESNT=T) (Seriola

quinqueradiata) b o 281 BrD ISR YL S E S A (Pasteurella piscicida) b5 B
Sht=, 262 (AU OTLT7T=0—)L(CP), ThSH ALY (TC), 7oEDY
Y (APC) . HF AU (KM) FUSHREE, 75V R BXUV EH=IXARILD
FE/AFDD (SA) DA EDOEICTHHEERLTZ, 262 ¥k 168 #RkM S AT E)
R TSAIRA R EINT-, BHENT= R TSAIFDHREL—MBILE24T(F,
CP.TC.SATiM4Za—K331DE KM EELY—H—ZEHTHLDE-1-,
APC it ZEH T 5 41 #k1E 1982 F(C#HOTHIRL., AIEIME R TSRIFEH4)6H
ThHRHSNT=,

BRLAMEY—h—%23—F 9% R TSRAIFE 48 DNA BHIhSEEIA T
f=o BHTRHESN= R TSAIRIZIXR—DHEIE/IF—UNBHLN, Thid
M RTSAIK DNA REIZIFE VBRI TEEL =, $EREL T, F— DNA #&:E
D RISAIFRERET DL EIMNE P. piscicida ¥kHS. BN T BIEISIZH
LTLVf=,

T HHENODIAMEL
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XERZARIL

Distinct dynamics of Vibrio Parahaemolyticus populations in two farming models

EE4A

Yang Q, Wang Q, Wu J, Zhang Y, Wei D, Qu B, Liu Y, Fu S.

Mt

J Appl Microbiol

RITE

2022

TIARS IR RER)

B hEICBTA2IEBEDREDERIZEAMIDLT | ELEBEET LM
BRETVABDOREERIESIVIOMEOREDEM IS RIZTEEICD
WTIERIFEAERMBNTULVEL, COBMDIH. 3 E/MITHIY 45 (BE
KEZBAKXDKEEENES 2 hATLBRABIES AT L (RAS)2 HFT) TR
EJUA DMEGHEREEREL - REMEMERE~NDEZEFHRKRT 51
. EBEBICEWTIREYE IIFERALEN =, BRETUAER DS RERENTIC
XZEEFERIFZIAIELT (MLST)FALN -, EBESICEITARERMES —
DIVARBRAT(ST)EHTET D=0, &5/ L—7r2 7 (WGS)EEHELT-,
R . RAS BEBTIBREITVADEABENBHHZEALLLICRELTE
Y, ZEBEBTHEIN- ST IEZTNEN I BFEL 4 BEOA THoTz, ThiZ
XL, REEEEBISTEHBRETVAEADOERERNBHEIN, FHAFKHDS
26 FEFEL 28 FEEED ST ARIESNT=, 50 %D WGS fiEHTICLY 5 DDISRA
—MWEIESN., STI17a #K(E recA BInFEWIET ST /L7140 FEHLTL
fzo Bl— ST HREDRT7TIA XS/ LLE Tl EEMEEEERL DO DHIER
ShICEETZEEIO0—VICETHIEMNFIBALE,

fEm AR, A EIRBLDKRBER/INMET S RAS NEFEMTEREMN—Y
FERETEHILETET D, — A KRBEBECEIREYEMEECGTFEER
I 5175 V. parahaemolyticus EEMNBAINSETERTE LOBENE
CAHREEMA HD. HEDERLEE AERIINE BB XICEET HHBAEMN
HERTZEBEZBHELNIZL. TE V. parahaemolyticus EEF D HIRZEHNHIT S
FRHEBEORFEERTRETHD,

HBRT IO OEROE
i

BEKZBARXDREREBIES 2 AATEBEIREIED R T L (RAS)2 MFFT 3
EMIChH>THEAE TV DMGMEREER. REMEEFEFALLZVES
TT.RESNBEBRETVFDHERINED KIIZEILT HENAR=EZH, RAS
THHINIBRETVA DRI BT ELTLNSDICHL ., EEEBIES
TIXBRETIVA DKM ELL. ZHITERBERITRE SN, FEFIT %
HOERIZEI>T, BEFMHERELCEEMEECFINRERICHFEEL. NS
BNGIBE T A5 LA RL-ATAMEILEETH S, RAS EDLLERIZHINT, 1€
RRBEISIBORE L, BEZSIESHITAREMELHIEDERIIHY,

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R IR R &
(053 [Tk ¥ sl
KENLTGET STTEE
M. TR, EIEK
EFMOEREENLTA
ISIFKET DA REMEEZ
DIEEICETZER

AHRTIE, BFRBEBEL AT LAZEATEECFEESCHRERFOREAZ

FACDIZXL, B EEZ TIIRENOENLARAT HAEREMEZRLTLY

%, ZHIM It EEFERAAZHMENFET SRR T MEEOBEELD

EREMNMONIL, ZOEFITERNBRSNSARMENEIONDDT. £
NOoDBEAZNLTALNMERICRBSNSARIMEFEETERLEL,

KBENL-EZEEZR R
ji:3E 32 - Elilk AN
ETDRLENHDINE

N, EDESBT—RIZE

AHETIE ERBEERESHINEEFRAOFECELLTERMIEHEHED
BEGAHAREMETRRLTEY . MEEERAOARICEHL T BIEAMN AR
BREEERITTARERETRLTNS,
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WTBHIETHIVELHD
MO THER

X#RZA IV

Drug resistance mechanism of the fish—pathogenic bacterium Lactococcus
garvieae

EE4A

Maki T, Hirono I, Kondo H, Aoki T.

MEE4

J Fish Dis

17

2008

TITANSIRRER)

1999 FE V5 2006 FE(CHARTHBESNT= 146 ¥R D Lactococcus garvieae ¥&IZxt
L.15 DL EEFIDR/NESHILEE (MIC)FAIELT-, FEREXIX
y05L7z=0—)L.>7a7ax4L 0 TYRAIAIU(EM), T/X 4
v.uvaxgiy JalIdz=a—)L hFIA4I 0 JoavA4I U (LCM)  /
LoaxySy XYYV EE AIILETOXHLL A oaxHIy RUD LR
—ZINU  RRLTRRAD Y TRSH A D12 (TC) THoT=. REELE=BEH®DS
5. 46 ¥kHYEM, LCM, TC IS L THEULIMEZERLIz, D55 12 ¥RIZEESE
ERICKYTEIENME R TSRAIFRZRBELTWAIENERSN, Y HFUN(T S A
ET—2avIZ&kY RTSRIFLRI—DEEEETHIENTRINT, BYD 34 D
Mt ERR (X, ATENE R TS RSR DL A SRETLI=T 54 —Z AL =R AS—
FEHERIG (PCR)IZEKY . R TSRAIRELELILT- DNA #BiEEZH T HENHER
Sht=, EM BELU TC MHBEETFIL PCRIZEY ermB BEL tetS EIZHEESN
foo T  FIBF/OVRMBERICEEMMEETT g9A BLU/F(E parlC &
BEARtBEIN, AAEIZLY . EM-LCM-TC MitEEa—F S 5AEIME R TS5
AIRA, FEHIE CHFRAERHO T LA HLRFESN TSI EMNBALMELD
1=.

HEBRTHAUOHRDE
]

# 20 FRIDIFRTHAHH . EROELBEBAROMEH#RZE S BEHALTEY.
LR ORMKEICE VTR FECHEITVNEEDND,

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R IR R K
UREE I Tt R T8 B F Y
KENLTEET SAHE
. ZDHRER. BIEK
ESHMOREENLTA
ICIEKET HrlREMEEZ
DIEEICETZER

TYEBTBEIZHT 1990 FRICEFITERE I EEZE 55> Tz Lactococcus
garvieae (serotype 1) BREIEDMEMELZRLI-LDTHS, BETIEDIFY
DERIZEDT, serotype | BEEIEILFEEFHELTLVSAY, 1990 FER D LHIM 14
LI BEFIDOZANRREZEZAONTEY., KEEBEICE T2 A EMEDFE
REERMEEOEROBEEZRT SOATEELGRNEZALND,

KEBZENLEEHEEZES
RS MICH L TEY
ETINELNHINE
N EDQLILGT—RIZHE
WTEIETIUNELNHD
MWDV THEE

REFOZRAICE S TEFN-RFMEDRREDICE T IECFHEEMIED
FiRERRELIELDOTEH SN BRBEADZEIT OV TIEHALMIZSNT
LWL,
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XERZARIL

One Health—based management for sustainably mitigating tetracycline—resistant
Aeromonas hydrophila—induced health risk

EE4A

Lu TH, Chen CY, Wang WM, Liao CM.

MR

Environ Pollut

RITE

2024

TIARS IR RER)

A. hydrophila |&. KEBBER TRVEELGNEMED—DOTHAF XL TS
A1) (0OTC) DARL AT TTRSH AU MY (teR) EHREASE DRENE
I3, BEROIOEFREFBENTIAILABREZROESICEELS
BIZEhhhoT  BEURVEZBRICFTET 5-ODBRELET) VT A
[FIRERMLTWLNS, ERIETUANILRIZEIK7Z7TO—FZEIREL. AFAHE
BT —3tybhCiHlich-EEMMEYN ) R VEHBOREDEREEERAL.
BRABIIEIFIAICE T 5E-Y-REDE R TOHEE/EAZHERL:,
BHEEADBIEEADELELEIAD teR BIEFIEEZEZERL-AERIGE
TIVEEELT-, BIEMIECEEET D A hydrophila B LENGEICEET S
teR BIEFEEICET R FIABENLRVEEMZRELIz, URIR—R
DEEBREHAAS . TOEMEERIILTz, OTC FEKPTTISH A1)
DMtE A. hydrophila IZIFKELEEBEIE (X, LUSWVREYRY (BRI RY:
1.25-1.34) BARENtz, REICETHEEMDEBESE (1 2Xx10-4) BLUVHR
BIKIEBDEBKAE ($94%10-6) ~D teR BIEFRHRITURIIEHERY RS (10-
6) ZHBBEL =, CHEM I REMR (. KRPYRIEEIZETHFEDTA
IWABBRICEWT, BEERBEORENBEIRVDER - BHEEE
THEDEEMZEEALTLS, B BREIE, IBREOREFEED-O.
OTC HEHERE A. hydrophila JEFEZ TR K 710-99%HiE T DL H#HET S, AT
IL—LT—JFt R T LNERARETHY . B-EMIRBRBESC AT LICE
(T55%8 OTC HEH & teR BIEFILERAN DAl aeA B AR EELHBHEYR
HEBERTTYRIBHE | EL T, teR BERE) RVEEICERTES,

HBRT IO OERDOE
i

HIBETILICEOKRE - LY RVFHE., THH5 EEMMEY) R VA
I A ETHD, RRALBRELTIVAICBH5E- Y- BEDOESATOHRE
ERZEFHEL-FER. EM BEIE . BLUIRBEDBELZRET S1=-0HIZ. 0TC
DHEES KU A hydrophila BEZEER KT 10~99%HIE 5 &EHEREL TL
b,

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R PIZZEFIT R &
(053 [Tk ¥ sl
KENLTGET STTEE
. TR, EIEK
EFMOEREENLTA
ISIFKET DA REMEEZ
DRREICEHTHER

OTC THEFEINIZKICRBEINBREIE (X, TS YA UUME A
hydrophila ~DRELEYRIONEELZENREIN-(FR) XY :1.25~1.34) , &5
2. FBITBTHIEETEMDEESE (9 2x10") B IR FH DO HEKE (59
4x10°) [2B1TD teR BIEFIEEVRVIE, HFBFIRY(10°)Z LR o1z, COFE
BIX. 5% D One Health [CEDKRELEY RV EEHIK(ICHNT, TESE
PEOFBEICHITIEEMNBEREIRIDE=R) VY, FHEl. HIVIERD D
EMEHATLILDTHS,

KBENLE-EEEXB S
R EFTMICH L TEY
XTI ELDHEINE
N EDQDLILGT—RIZHE
WTEIETIUHELNHD
MZDONVTHEE

Eb. BEIE. BLVRBEORELZRET S5-I, 0OTC DHEEL LU A
hydrophila iBFEZER KT 10~99%HIE T A EFHREL TS HIZESE. Ch
LI LA CERLMESIZIZEDREICEEL RIFIAIAEMZIEHT 2E0E
BbHhnsd,
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XERZARIL

Resistance and genomic characterization of a plasmid pkh2101 harbouring
ern(B) isolated from emerging fish pathogen Lactococcus garvieae serotype Il in
Japan

EEH%

Akmal M, Akatsuka M, Nishiki I, Yoshida T.

MEEA

J Fish Dis

RITE

2023

TIANS IR RER)

HREHROERNBESIN TS, FRIRZET AR UVEET S A=
ALICETH2MRIERENTIND, ZITAHRHETIE, 2018 Fh s 2021 F(
NI TEHARER 6 ENSRFEICHBSNI-FHEREM Lactococcus garvieae
m;EE 11 #k 98 #RICHL . (b EERI D&/ FEBHIERE (MIC) FAIELT=,
REEKIITVROTAID YoaRAIy FTU) VIS EERLTZ, PCR 1
TRIZKY . ETOIROTA L UMHERRIZ erm(B)ERFDHFEMNHERSIN .,
BERICKYINSDHEIRET D erm(B)ERFH. FFH—HlfE 1 E&HT=Y 10-
4~10-6 DFEETZEIATH S Enterococcus faecalis OGIRF NEIZET[EETH
BIEMNEIEENT=, TURAIA D UMHERIO D BELE-RRMTSAIR
pkh2101 MXILAFREFIREIZELY. FH GC = 33.49%D 26,850bp 73 F
THAHIEMNFIBAL., 31 O CDS(OA—RHEEF) ZEL M., 55 13 [EHEEEERA R
HEETHoI=, LLEY / LEEITIZKY . pkh2101 |E Enterococcus faecalis DS—5
MOEEREIIC S BESN =TS ASK pAMbetal ERBE VBRI (97.57%R—14%)
Z#RLTz. AL, erm(B)ERETHTSRAIFNEBIEEIZHITEHHE L
garvieae BEIEICHE T HMEME M CEDIREGYBLAIREMZ R I I HLE
Rit9 5,

HBRT IO OERDOE
i

Atk 1)

2018~2021 FIZCEA 6 RTIERIMEIN-AEI LR BESNT- 98 BRD L. garviae
miER I OEFIBRZHAERETL. X7O0SARTHEEOEFEEZEEL-. Th
LEKROBIMNDL, XIOSARMMEEEF ermB)EE =T 5 XK pkh2101
FRIELIz. 72RO LB EBINEFMHITT HEHLIC, ERBEZR/RELIE
FITHE TS AR DIGERBREEHEL-ECAH, PSS RAVTa AV RBTE
T=o erm(B)EE =TS AIRA L. garviae B EIZH 1T D ZEFIM 4 DIEIEEE
HAHAREME LTS RITERS,

(atvhk2)

T (2018~21 ) ICERNOEFEEHBXOMEKRELLOBRALTHY.
ARBRICKIMEEEF EEOERFELMBLNEEHDNS,

BIEKEEBMIZRESN
=AM ENKEA
BUEL TEAIMMEEZE
R IR &
(053 [iT8k 3> ¥ A rs el
KENLTIEET STTEE
M. TR, EIEK
EFMOEREENLTA
ICIEKET HrlREMEEZ
DEEICETIER

(QAVR1)

KBIREDICHBUEL-Y/OZ/FREFINERELGY. 7051 FittEE
EFEEHE-TSAINEBRET S L garviae NEIREND, T-. ZOTSRIF
|& Enterococcus faecalis |IARERIBETHAHAZEMNRIN, BHLEFEICHWME
BIEFNLRT HAlEEEE RLT=,

(AAVF2)

Lactococcus garvieae serotype Il (= L. formosensis) BEEIEIL REDBEALE
BEICBEVWVTHEMTYEDOERABRENARIBVEHESNSI LMD, KXRE
ICBWTEELGHRREREVZD ARITZTOARBEELLTARAINSI RO
IALUBEIP) AT AP UMtERDORE EEDIC, T ETFAMEEEE
A TGESNDAREMNRTIEINTEY . EELRERESOEEZEAOND

KBENL-EZEEZR R
ji:3E 32 - Hlilk AN
ETDRLENHDINE

N, EDESBT—RIZE

Atk 1)
BREECHEIN-ADEEBICXY., ERMMEECFEZEH T -HMELAICA

YA, BEEMICBRREEEZS SR LM ITEEFEMMEREIL TS e
A ERTES,
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WTBHIETHIVELHD
MO THER

(atvhk2)
Mt IEILF ern(B)IX. Enterococcus faecalis ~“MBETFBETH AL ITHERESN
TWABH, BRERANDEEIZBELMNCEINTLVEL,

X#RZA IV

Characterization of /sa(D), a Novel Gene Responsible for Resistance to
Lincosamides, Streptogramins A, and Pleuromutilins in Fish Pathogenic
Lactococcus garvieae Serotype Il

EE4A

Shi YZ, Yoshida T, Fujiwara A, Nishiki 1.

HMEE4

Microb Drug Resist

17

2021

TIT AN RER)

By AREMELEEE Lactococcus garvieae MET I X BADEREAEND
DEEIN TS, AKX, )a<w A2 (LCM) THE L. garvieae MEFE 1T D
PDFANZRXLZEHEBAL, YoaFIR-RL TN I3 A-TLHaLFY
(LSAP) M 4 RIBE DR FEBEZFFMT L HMELT =, #&R: LSAP iffE
RIZBWT . iR D lsaD)EIEFIZa—RENS 497 PI/BERED ATP #48
vk F(ABC-F) 22 /"0 8% RELT=, lsaD)BFEDHTE TS /BEELF| LMD /sa
I ABC-F AU /9B EDRIZIE 41.25~54.73%D 7 /BRI — A RHLNT=,
SHIZLEERMTIZKY . LSAP B2 MR TIZL /saD)D R ILEEFH 233 FED

S/BMUBECE—EEER(TGG—TAG; M) T I7r—BEARIEOR[PTC])
EHTHIENHLMEGE DTz, saADEBEHRE LU saD)IRE EHRICXH TS
RREFIDOR/NFEERLLREE (MIC) BIEIZKY. /saD)AS LSAP MR IR E %+
B3 3L HERINT -, HERER) AS—EE & it (RT-PCR) Tl LSAP
ZHMRIZHE T D) MEEFEEADIEI—FEEERE TEGEH ST,
I5[2.LCM S HRIZHE T2 PTC(TAG) &, EREZFERYN—FUIETEK
[IZHELVT TGG, CAG, £f=IX TAT ITE#BSIN TV =, #ER:FRD /saD) (.
BEERAIIZ LCM THETH D L. garvieae MET 11 #¥kIZ LSAP & RIRE A
5Lz, LOL.PTC &L /saD) BIZFDORILBIZFD L. garvieae MiEF
B CBLTERRIN ., LSAP B HREREZEE-50T-,

RBT A ORADE
oy

RFMMEEEFORE. RBREOERFELLICHETNEEDNS,

BEKEBMICIRESH
EIEEMEN KR
ARl TRAIM TR 2R
RN < ZEF T 14 B R
U RHMif 4R E R FA
KENLTEET HATHE
o, ZDRER. BIEK
EFYMOREENLTA
[SIFKET DETREEEE
DEEICHIIER

KEEMEICEEL-EFIMMEDGREEEZRBLZLOTIEEVNS BWEDTY
HEIBEICHITREBELREME Lactococcus garvieae serotype 11 (= L.
formosensis) [ZDWT, YA UMMM O#FIREEF /saD) ZRELT
BY, BRI LB ORAEEEDS5A TEELRFEREEZAOND,

KEBZENLEEZEEZES
BEFETMIcENTH
EITDILELHEINE
N EDLSILGT—RIZHE
WTHETIHELHD
MWDV THEE

HIREIETF /saD) DHEENBRERICBLEFTHERITHATHS,
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XERZARIL

Utilization of antibacterial drugs in salmonid farming in Norway during 1980-1988

=E4 Kari Grave, Marit Engelstad, Nils E. Sgli, Tore Hastein

MR Aquaculture

RITE 1990

TIANSIRRER) 1980 £AM5 1988 M T TH Y 7HAEBIEICE T NBEENERARRE
AELT-, MEMHERAKISZBEE B THARD/ M4 TR Tkg L1-Y
OHEERSEHTER) FEFLALVFERI >, EFBROSRLGE
D HERSINIA. SHIEAKIEE T A E D B # R 7 54 S EFIm MR E A
FRREEZOND, BIEMR CIEEMRMEABDRKELEENTHOA TV,

RERTHAUOHROE | FELL

E ]k

ERAEDNREEN | ERMORBAIERN. BREEI LT RE OV THRBESATL

EhEEMEN KR~
A L TEAIM R 28
RO < ZEFI T 14 B R
U RHMif 4R E R FA
KENLTRIET HATRE
o, ZDRER. BIEK
EFYMOREENLTA
[SIFKET DETREEEE
DEEICHIIESR

%o

KEBZENLEEHELZES
R ETMmICH L TEY
ETINELNHINE
N EDQLILGT—RIZHE
WTEIETIUNELNHD
MWDV THEE

EL/O

XERZA IV Extended antibiotic treatment in salmon farms select multiresistant gut bacteria
with a high prevalence of antibiotic resistance genes

ZE4 Sebastian Higuera—Llantén, Felipe Vasquez—Ponce, Beatriz Barrientos—Espinoza,
Fernando O. Mardones, Sergio H. Marshall, Jorge Olivares—Pacheco

M PLOS One

%17 2018

TITARNSORER) HMEMERBORARICETANAEYMEDSERENR. VIV VEDKEE

EICBT5ETELRMBO—D2THS, FIDH 7 BIEIFX LD FREFMEITTR
TEHTHY. BE 10 £ T5500 Fo U EDHREMENERSINTE-, h
FEELANIVEREBEOMAICEZRGFEEEZEZTVSL., ChICET AR
FELEV, REYEOSERANEADOERMEMEICEZLEEEEILTH
=8 . KBF Y4 (Salmo salar) DEfE=E % 4,500~6,000 ~> EFEEILT- 4 DD
BEGFEREELz, Cho2 TOEBS CIEERENHEYEIZKSBENT
HONTWV =, ZCT I EOBRELGATEELREFRS R, BAMEYME
NoEYEA T TISH A RUTOLIz_a— Lt EREE S BELT=,
07z =0— /)Lt tEE 47 ¥k, A X TRSH AUV THHEE 44 RS BES
N, Z0O5570/)L7x=0—/LittEE TlH&R/MFEE LR E (MIC) A 2,048 u
g/mLEBZ. AXITRSH AU THHERTIE 1,024 1 g/mL ZFEZ DR HFERR
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SNt SHIZZRIMERRERILT 576, B0 6 BEOMEYEIZDOINTE
HEREEREL-, COKBR. N HP 6 HEATOLTIIZa—ILELUFFITH
SHAO)EET s BEOHBRNEMEIIH LS HEEERLIz, ShbD
MEITEmE I MEESE SN, CORBEMMEILEGFLAILTHRESR
N FEAEDHEEMRMNTONIIZa— LB LUVA XTI TRSH A UIZHT
AREMEMEEETF (ARGS)EZAL T V=, ERMNIZIE. REYVEMEED
77% M 70)L7x=0— )Lt EEFAE<EL 1 DEREAL. 89% DA A F Tk
SHAYUMEEEFLE<LEL 1 DFFREL TV =, AETIE, 7O0)LT7z=
= ILEF XTIV AU DBEIFERMD. BKEFEIZH TS5 4 (Salmo
salar) BIEEDBAMEMZICEVTESHIMERE DRIREBAERLLDHEN
EiIShtz, Fr. IhoDHMEORBEEMEL. nEYEMMEECFOEE
EHEBILTULBRIREMSED DD,

HBRT IO OEROE
£

IR

BEKEBYICIRESH
EIEEMEN KR
ARl TRAIM TR 2R
RN < ZEHI T 14 B R
U RHMif 4R E R FA
KENLTRIET HATHE
o, ZDRER. BIEK
EFYMOREENLTA
[ZIFET HAIREMEEE
DREEICEHIIESR

BIEKEBMOREEZNLTAICIECET SRR EZTOREICBLTIL, #Ic
7L

KBENLI-ZEFR M
BEFETMmIcE N TH
EIDILELHEINE
N EDLSILGT—RIZHE
WTHETIHELHD
MWDV THEE
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[EMIRH SN F=3CHR (8 #4) DI E R B MLT-2H]

XEk2A kL Heavy use of prophylactic antibiotics in aquaculture: a growing problem for
human and animal health

EED Cabello, F.C.

MEE4 Environmental Microbiology

RITE 2006

TITARNSORER) AEBREORRGILKIL. RECErOBEICEZELRITT —EDOMEESI

FHRILTWS, BHIZOWTIE, BHICHARZREEICEWT, BREICHIT5E4E
FORBISERT2MEBRLEERRICIHCED., FHEGRAMENLEND
AR IZERASNTWNSIENZFD—HITHS. ENERTHRALE I BIEDL
WRAEMEZEO. SEREFTNAEVENKEICHERINSIET, ThdbmK
SREDICEEL. RAMICHEYEREZRIFLETSILIZHS, CDBRE
IC&Y, BEREICETANEVEMHEEOHIER. AKRREOREMEMED
X ChoDOMEREREFORELBMOMECEMERE~NDIEE. ZLT
EEBLUKEIZBTAHMEEDTIEAELTINS, -, AASARICESLY
FRIEESHRWKEDHRAEMEDNFERAIT. EXE/FE LOMBEESIERITET
THL BROCKENTIRICHEDEORENELDATRESESHTIVS, L
MNoT, EHIBLEANAE. BEEFHY. EFOBESIVIREIZEETHSS
LERT A EELTLDIEDS, BIHEICHE T5FHMREMEDEREEL
YBBRZLDIZT 5-HDHFAMTRMUEAINNETHDIEEZIDND,

BnL=EH

BB ICEITAMERIGEANMMEREREEICHEES ARG THAH =D,

XEk2A kL Tetracycline resistance genes persist at aquaculture farms in the absence of
selection pressure

E Tamminen, M. et al.

Mit4 Environmental Science & Technology

RITE 2011

TITARNSI(RER) KEBBIZBTET YAV OFHMEIVEARNERT. REROTH

SHAUTHEDIEKIZHEELTWWAIENTREN TS, AR Tl /NLE
BOADOOBESELUVZTORBOEZICEWNT, 4 BEOTSH A0 Uit
B F (tetA, tetC. tetH. tetM) DIRFIRRZE. EER)AS—EEERIE
(gPCR)ZAWVWTIRZELT-=. EBIZ. 3 DDTRSH MY Uit B EF (tetE.
tetG. tetW) DIFEIZ DV TILIES PCRZZRAVTEEMIZEAZEL., S o
S EKFBERELET IS YA DE. BEUTRSHA ) EF XL TRSYA
I DHRELRIELz, YTV TBERTIE. WThOBESETIS YA
YOEFERALTELT . D55 1 DOBEBISTIE. KRVDYLTILTD 6 &
BICTRTOMEPEDFEAZDIEL TV =, BIEDS5 2 HhTTIE 4 F&ES
DEIZHOTIUTR TN . BRYD 2 hFRTIE 1 OB Y TI T Th
N, BRDFERIL. BIBIZEIT5S tetA. tetC. tetH. BLUY tetM DaAE—EH
RAFMBELBLTEWIEETRL, T2, FEAEDY TV THERAIZHEL
T.BEBOEE DI tetE, tetG, B XU teW BIZFHNEETHEEBHALH
2Ltz LA, WFNDOEFEE DT 200 A—k)LEEN -t S THRERS N5
TILhslE, MEEEFIIBRESh G-, EOH LTIV TERIZENTE,
TS A0 DBBEEMEENREIN-Y U TILIFEI Tz, SOTEM
5. TrSH A0 UMEEEFOEREQEMIE., FEIRELLZLVRETOI A
LNBEEFDEFHEICEOTIIEFRIINTINSEEZLND,

BL-EH

REXIOFEAZCHTH, RERICITERMERNESIZEERLIZTZD,
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XERZARIL

The rising tide of antimicrobial resistance in aquaculture: sources, sinks and
solutions

&4 Watts, J.E.M. et al.

Mit4 Marine Drugs

FITE 2017

T IR RER) AODQEMIZEN, RETHEENOBENLGBHBIBRELT. BREADKE

EASFEOITLS, BHEEIIARDBEICEOTRARTHSH . HFRMLEL
REEIZHITIERBELT. MEEMMEISERLTIND, IBE. LEHEIICHEE
BOBEMIARESINTHEY. S5L-EHROEEE. FIARIRELABEDERE
FRIFIZIESD . LRTE BB A RE S o= R EE KD TEFEMIE 52BN
H5. MBAEMENLE->TLS—RHIL, BRKRISTOBREFERAPEAICH
5, LWL MEYMER N TOEGFRBEAEEICT SKFEETFBIHPOER
FERLS-BADTORR L, KETDENSHEWNTE LD THS, BIRES R
TLIEIZTDOMHE L, ZEZHLCHELZZHEATHEY. CnolIBRESLUVBE
[ERSN-REE, TONAFTAOR, TUNAFTAOR, ZTDDEEE
(BIRFEIEHR) EEFLTWNS, CNLD VAT LK, EFHREBONEER
RYPRRYMEMEFTENTIND, BEANDKEELNS TS5, ERERED
BEADEELZLYFEEBRTH-OICIF. MEEMEOREFESEREE
EL. MEYRE. BE BEEEYORBCRECANMEEMEDBEZER - 2T
FTHLENRARTHD,

EBL=EH

BIEEEAMIEEICBE T HRRTHE=O

XaRAA kL Antibiotics and antibiotic resistance in water environments

EE4A Baquero, F. et al.

MEE4 Current Opinion in Biotechnology

RITE 2008

TITARNSI(RER) REYMEMMEEIL. EFCBMZRFELTKREISRAT S, Cho DR

[T, ZDEEFEKEBMEDIGRESEDIENTRETHY . KEMEMBHKDL
MAERFERFOTIND, — AT, EXHED S DREMENKRESTER
BRLTHY . MEMERRICEREZL 5T AEELNHD REVEOREE &
URAEMEMMEBREYOREREBD-ODLYEBNI-S T LIZEDE, K
POMEYMES LUMEREICET SV RIFHBTARILAERSNIRHTL
%o EITRECERENOHHSN OB KPDMERDRFRESSVREFIDE
EEBTDHERELTIEEFIRORKE L. KB IUREHHYDEE
AEIToND, EFERBIUBMHEROBREAREPOMEYEREYESS
LEBSCT-ODOBERNEFLLNEEZONS,

BnL=EH

KEBERRIZE T SMMEEEFOEREICEHTAMETH S0,
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XERZARIL

Long—range changes in oxytetracycline concentration and bacterial resistance
toward oxytetracycline in a fish farm sediment after medication

=&54 Samuelsen OB, Torsvik V, Ervik A.

MEEA Sci Total Environ.

RITE 1992

TITARNSORER) FHXITISHAD)UIZLS 10 HEIDIRER . ERGD 3 DOEESINT-A

EHEHEE1.2.3)DTHhL. 18- ABICHI-YEBEEGEERL. EERDAF
DTRSYAO)URE. HEH. BIURERICHTIMBEOMEICSITIE
ItEBRETHIEEBMELI- X ITISH A D KRE S TR SRR %R
BERTHELEZA BERTRLESLHMICHEZY  ERETEERIZEY
Ltze EEHRDAFITISHAIIVDERBB O (X 4—2 1.2, 3 DT TEL
ZHh 125 B, 144 B, 87 HERIE SNz, MBER THATIE. 3 DDILEMT N
TIZBWTHFOTISHAO) UMEED 100%E B2 T, CDIEIX 72 B
2 20%FETIETL., 10~50%DEFE THREIL LIz, REHB LUV FERERHELT
RENHAERDOELIL., RFEICLDIDTIIEL, EHEFBICLDEDTH
1=.

EBL=EH

Ef OTC #&BIGICIR S LI-#%&. BEEIGEOKIEICETSH OTC RES LU M
BNEDKIIICEALT IO ERLIZIHN, OTC IRE5EDFE(IL. REIMIZIED
CEERLTING, 1992 EDMHXTHAHIN ., SEDEEANRICEEICEETHD
ERHNhb,
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XERZARIL

Effect of oxytetracycline-medicated feed on antibiotic resistance of gram—
negative bacteria in catfish ponds

&4 DePaola A, Peeler JT, Rodrick GE.

MR Appl Environ Microbiol.

FITE 1995

7 IR (RER) FIXEENDRBEREIVKPICHFEET DT SLEEEICHTS . AFIT

rFSHAOU HRMEAROMEMEME~NDEEEZRAEBEL-. BEICTEYME
DERAENGNEIEMEROTIERICERL-RETIE., ANt E5 2 1-
MNSERLEFIYADBRIZENT, 10 BEOERERIZTIN ST A9 UmtE
HOEEAFEICEMLTz, MOEER T, BRHEES SLU/KEME O
X.#%E5% 21 BURIZESRIOLANIVIZR -, EOEER T, MiEIEXEE5E
IZIETLE300. FERHE CEAE<ES 21 BE. KEMETIES v AR %
ERIDOLARILKYEEWNEETHoI=. Plesiomonas shigelloides, Aeromonas
hydrophila. &K Citrobacter freundii 1&. EEFROTE A CTHEEIZHE SN T-,
KIEE. MERE. IRTILTAIT-FLF BLUVITANII—RIEEICE
IZhBisnt-, X TRSHAOV U RBEMIZE TMERO S RIZEEL
BEzGho=p FIZBUL TR TFANI 2 —HOBEROARREN~ADR
TEMERSE-mREELH D, XTSI MBIZ K> TEHITEN
FRIN-HRFEEOHNGEMN DT,

BnL=EH

FTIYXEFEICH (15, OTC IREFIEZDTHHERMDELNREIN TS, OTC %
ERENEMIEEDOBERARINTNAHAR, RKAaERIRELT- 1995 &F
DFBXTHAIN., SENDBEARICEREICZEETHAEEDNDS,

XERAA IV Distribution of Tetracycline Resistance Gene, tefM), in Gram—Positive and
Gram—Negative Bacteria Isolated from Sediment and Seawater at a Coastal
Aquaculture Site in Japan

EEAL Lisa Nonaka, Kinuyo lkeno, Satoru Suzuki

MEEA Microbes and Environments

RITE 2007

TIANZIURER) AXITISHA0)(0TC) ICLBaFEER. BEEEGELDEES LUEK

[ZHELT, OTC THIER DA EML TSI EAHIBAL Tz, 2004 F(Z, BAD
BRRNBARICHLIERES CTHHALTENL-. 4 ABRTIE. REBEESD 60
teg/mL @ OTC ICitEZEFDHMBEDENEIE 6.8%~20.0%TH>f=. COEIEIE
B0 OTC %5 #AR P IHEML ., 9 AIZIX 53.3%~60.7%ZF L1z, EFIHR S H1E
M5 92 B, ZTDEIEIE 22.9%KEIIE T L=, iLEME S WK BN STH
FHAD) 2 M(TedW) IGtEBE DR EN =, TeM)IERRGRBD T Z LIGHER
BEVITSLEEE DA THEERIN. Paenibacillus, Sporosarcina.,
Shewanella, Pseudoalteromonas @h\oEFT=ICBESNT=. EHETFSH A1)
MEREIEETVABOEMRTHY .. CORMNEFRBICEITATSYA(ID
EELRBERTHHIIEEZTELTINS, 2 DDELLRILEEF. 340D
tet(M)-A B LU tetM)-B H'. ThEh 5 BO D BRI SRESNTz, ChioD
TR, BREETHEAINSEZFAEDL. MHEROEMEFEET SR IREEL
TERLI=CEZETRELTLNS,

BL-EH

A EBIEIFIZH 15 OTC R ELMHEREEBIZDLVTREINTLNS, IHIT tetM D
PFLFARSNTIND, BRADBX THAICEETEZZLEERICEETHD,
2007 EDHIXTHAN ., SEINBEANBICERBICEETHHIEERDNS,
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XERZARIL

RHIME (AMR) ®5K — & FTEHRESFTAT—6 KERFMLD AMR XH

EE4A

EEE

Mt

BAF B #BFEREE

RITE

2025

FTIRMZUR

KEREERT, ZHEZ(EXER. EREKSFORE. FIMRUVREMDHE
RECEATIER) ICEKRERTORRBEZ T -BMAERRDSL. KiE
BMICERSNIERRDERTHY . LB BERF, 70F 2 LREHIFMN
BFEND BRELEEENEREEOHEE CKEREEMERAYTIEE. X
MICERERMDNS ER) EBEELGVDA . MEFIETIF U DEAICIEEE
FRNEDHDIEEHE (AROKERRHEE) CLOEREEENVLETH
%o IKERIBIZE T HEFIM £ (AMR) X R ILEEE QETEFTINEHRTHY.
CCTRARSBROBEEHEAKERERBZROBIDLLE £EEBEHRICE
EXML TV EIEERNERETEELTES

EBL=EH

AIREICEES HAIREME N H D=0,

99




6. KHEFEDOE LD

ARFAE T, ERSMNCIIT 5 BIKEBII IS S LT LR MY E O 7K R ~ O I K 2 A it
PR ORI, SEAI M M OSEANER E R 7 ORIFICEE T 2 Iz 2DV T L [ENAMERS % 3%
17T LT K Ok T — # X— A (CiNii, PubMed. Google Scholar) 7>& O Ffiim L% UL
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