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2017;60:67-70.
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Sequence Type 393 Strain of Wastewater
Journal of

Origin. International

Antimicrobial Agents. 2019;54:524-6.
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Microbiology. 2003;41:4246-51.
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P. putida 5
PFGE

blalMP
Pseudomonas aeruginosa
2
1. NDM
. 2019;40:12-13. NDM-1 -B-
Acinetobacter pittii
NDM-1 2.
High Care Unit HCU 1 IMP-1
Enterobacter cloacae
GES-24 Citrobacter
freundii GES
Kazuyumi Miyagi, Itaru Hirai. A survey of ESBL
extended-spectrum  B-lactamase-producing
Enterobacteriaceae in environmental water 18 36 4
in Okinawa Prefecture of Japan and WWTP 10
relationship with indicator organisms. ESBL
Environmental Science and Pollution PFGE ESBL
Research. 2019;26:7697-710. 141 14.9 blactx-m-1s  54.6
blacTtx-m-14
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Mai Shimizu, Kaori Hosomaru, Shiori
Mikata, Mao Ishida, Kanae Hisatmatsu,
Ayumi  Yunoki, Yoshiki Mino, Tetsuya
Hayashi. Environmental fate of
pharmaceutical compounds and
antimicrobial-resistant bacteria in hospital
effluents, and contributions to pollutant
loads in the surface waters in Japan. Science

of the total environment. 2019;657:476-84.
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ESBL 6.0x103
CFU/ml 4.3x102
MPN/ 100ml
58
6 CRE ESBL MRSA

VRE MDRA MDRP
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. 2018;138:289-96.
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Meta-transcriptomics reveals a diverse
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microbiomes. BMC Biology. 2019;17:31.
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and the road ahead. Gut Pathogens.
2018;10:52.
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2019;4:e00327-19.
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Junyan Qu, Yimei Huang, Xiaoju Lv. Crisis of
Antimicrobial Resistance in China: Now and
the Frontiers

Future. in  Microbiology.

2019;10:2240.
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Grant R. Whitmer, Ganga Moorthy, Mehreen
Arshad. The pandemic Escherichia coli
sequence type 131 strain is acquired even in
the absence of antibiotic exposure. Plos

Pathogens. 2019;15:e1008162.

E. coliST131 clone

Gabriela K. Paulus, Luc M. Hornstra, | PharmaFIlter - Membrane Bioreactor
Nikiforos Alygizakisc, Jaroslav Slobodnik, | (Microfiltration) (MBR) * Ozonation
Nikolaos Thomaidis, Gertjan Medema. The | (Ozon.)*Granulated  Activated Carbon
impact of on-site hospital wastewater | (GAC)-UV Treatment (UV)

treatment on the downstream communal

wastewater system in terms of antibiotics 1

and antibiotic resistance genes. ARGs

International Journal of Hygiene and

Environmental Health. 2019;222:635-44.

Xiaohui Liu, Guodong Zhang, Ying Liu, ARGs

Shaoyong Lu, Pan Qin, Xiaochun Guo, Bin
Bi, Lei Wang, Beidou Xi, Fengchang Wu,
Weiliang Wang, Tingting Zhang. Occurrence
and fate of antibiotics and antibiotic
resistance genes in typical urban water of

Beijing, China. Environmental Pollution.

2019;246:163-73.

The concentrations of the 11 detected
antibiotics ranged from not detected (ND)-
16800 ng L-1 in diverse water samples from
Beijing, and fluoroquinolones were detected
at the highest concentration, especially in the
hospital samples.

The relative abundance of most ARGs in
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STPs exhibited a declining trend in the order
of influent>secondary effluents > effluent.
However, the relative abundance of sul 1, sul
2 and tetC in the effluent was higher than
those in the influent.
sull sul2 tetC

Good removal
efficiencies by treatment processes were
observed for tetracyclines and quinolones,

and low removal efficiencies were observed

for sulfonamides and macrolides.

Kaitlyn R Kelly, Bryan W Brooks. Global
Agquatic Hazard Assessment of Ciprofloxacin:
of Resistance

Exceedances Antibiotic

Development and Ecotoxicological
Thresholds. Progress in molecular biology

and translational science. 2018;159:59-77.

fresh surface water, groundwater,

saltwater, treated municipal effluent, raw

municipal sewage, treated hospital effluent,
and raw hospital sewage

ecotoxicological

predicted no effect concentrations (PNEC) for

ciprofloxacin in water (100 ng/L

0.0001 pg/mL)

Manisha Lamba, Sonia Gupta, Rishabh

Shukla, David W. Graham, T.R.

Sreekrishnan, S.Z. Ahammada. Carbapenem
resistance exposures via wastewaters across
New Delhi.

Environment International.

2018;119:302-8.

CRE Among
CRE isolates (n=4077), 82%, 75%, 71% and
43% of the strains from hospitals, sewer
drains, river samples, and STPs, respectively,
contained blanom-1, implying STPs have
relatively fewer blanpwm-1 positive CRE in their
effluents. The most common CRE isolates in
the drains were Pseudomonas putida (39%)
followed by Acinetobacter baumanni (20%)

and Pseudomonas montelli (19%).
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Eline Majoor, Rob J.L. Willems, Marc J.M.
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Limited influence of hospital wastewater on
the microbiome and resistome of wastewater
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microbiology ecology. 2018;94:fiy087.
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Fig. 2b log10
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V.K. Arora, Kalpana Chandra, Mina

Chandra. Occupational tuberculosis in

sewage workers: A neglected domain. Indian

Journal of Tuberculosis. 2019;55:3-5.
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Matias Giménez, Bruno
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Salazar,

D’Alessandro, Ebrahim

Christopher Mason, Gastén H. Gonnet,

Gregorio lraola. Urban metagenomics

uncover antibiotic resistance reservoirs in

coastal beach and sewage waters.

Microbiome. 2019;7:35.

beta-lactam

QuocTuc Dinh, Elodie Moreau-Guigon, Pierre
Labadie, Fabrice Alliot, Marie-Jeanne Teil,
Martine Blanchard, Joelle Eurin, Marc
Chevreuil. Fate of antibiotics from hospital
and domestic sources in a sewage network.

Science of Total Environment. 2017;575:758-

Antibiotic concentrations in the hospital
effluent (from 0.04 to 17.9pgl-1) were ten
times higher than those measured in the
domestic effluent (from 0.03 to 1.75pgl-1),
contributing to 90% of the antibiotic inputs to

the WWTP.
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Population-level surveillance of antibiotic
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Surveillance.

analysis. Euro
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https://www.gesui.metro.tokyo.lg.jp/business
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28

50 mL ESBL

463

Sawako Ishibashi, Daisuke Sumiyama,

Tomoko Kanazawa, Koichi Murata.

Prevalence of antimicrobial-resistant
Escherichia coli in endangered Okinawa rail
(Gallirallus okinawae) inhabiting areas
around a livestock farm. Veterinary medicine

and science. 2019;00:1-6.
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. 2009;27:40-3.

LCM TS OTC NFLX

LCM NFLX
Satoru Suzuki, Naoki Makihara, Aya
Kadoya. Tetracycline resistance gene tet(M)
of a marine bacterial strainis not DNA
accumulated in bivalves from seawater
inclam tank experiment and mussel 04Ya311 pAQU1
monitoring. Science of the  Total tet M
Environment. 2018;634:181-7. tet M
tet M
tet M
tet M
tet M
X4 H~10

Yoshihiro Suzuki, Reina Hashimoto, Hui Xie,
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antibiotic resistance acquisition of
Escherichia coli in a river that receives
treated sewage effluent. Science of the Total

Environment. 2019;690:696-704.

2018;32:313-6.

2016 2017
20
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64% ampicillin with

sulbactam (SAM20) 54 clarithromycin

(CLR15)

Masahiko Okai, Hanako Aoki, Masami
Ishida, Naoto Urano. Antibiotic-resistance of
Fecal Coliforms at the Bottom of the Tama
River, Tokyo. Biocontrol Science.

2019;24:173-8.
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ecological study. BMC Public Health.
2019;19:426.
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. 2017;32:322-9.
120 78 65
B- ESBL
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blaCTX-M-2 group CTX-M
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, , Prayoga
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Water Environment. 2019;42:43-52.
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Takashi Azuma, Kana Otomo, Mari Kunitou,
Mai Shimizu, Kaori Hosomaru, Shiori
Mikata, Mao Ishida, Kanae Hisamatsu,
Ayami Yunoki, Yoshiki Mino, Tetsuya
Hayashi. Environmental fate of
pharmaceutical compounds and
antimicrobial-resistant bacteria in hospital
effluents, and contributions to pollutant
loads in the surface waters in Japan. Science

of the Total Environment. 2019;657:476-84.

Yasunori Suzuki, Miki lda, Hiroaki Kubota,
Tsukasa Ariyoshi, Ko Murakami, Makiko
Kobayashi, Rei Kato, Akihiko Hirai, Jun
Suzuki, Kenji Sadamasu. Multiple

-Lactam Resistance Gene-Carrying Plasmid

Harbored by Klebsiella quasipneumoniae

41 38
1/10
2016
PubMed: 26802347
CRE ESBL MDR
MDR MRSA VRE
1/10 1/100
IncA/C2
blakK HM-1

185 kb blaKHM-1
blaOXA-1 DblaCTX-M-2 blaDHA-1

23
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Effluent-Receiving River. Chemosphere.

2015;119:1379-85.

tetW

tetB

28




(AMR)
AMR
AMR
AMR
AMR
(2)
AMR
AMR
1)
AMR
2) AMR
AMR

29



AMR 2019 7

2020 1
2019 7 9

500 mL 0.2 um

ImL 100

ul
GenoGrinder 2010
DNA
QlAseq FX DNA library
DNA-Seq
IHlumina NextSeq 500
MePIC2

MEGAN
ResFinder NCBI

AMR database

2020 1

mSuper
CRABA CHROMagar ESBL

ESBL

AMR
AMR
AMR PubMed
Google

AMR

AMR website
(https://gph.niid.go.jp/paper/env-amr)
AMR

U.S. Centers for Disease Control and
Prevention UK
Science & Innovation Network

Wellcome Trust

Initiatives for Addressing

Antimicrobial Resistance in the

30

Environment

1)

AMR
AMR
AMR
Burkholderia Bacteroides
(1
Staphylococcus
Staphylococcus
epidermidis AMR

RPKM (reads per kilobase per
million reads)

( 2

blaz blaR1
cfxA blal

blavp1  mcr-9
Klebsiella pneumoniae
blaces-4 mcr-9
Enterobacter kobei
Citrobacter freundii
ESBL
blactv-m-15

blaivp-1

blactmms  blactvm-m-14

AMR
AMR
2019
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CRE

(4)
()

(6)
®)

(7.8)

Initiatives for Addressing

Antimicrobial Resistance in the
Environment: Current Situation and
Challenges. 2018 2020 3 25
AMR website
(http://amr.ncgm.go.jp/medics/2-8-
1.html#sonota)

AMR
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DNA
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ESBL
(blavm  blanom  blaoxa)  mcr-9
K. pneumoniae blaimp-1
mcr-9 E. cloacae
9,10
AMR
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AMR
AMR
AMR
(AMR)
AMR
AMR
AMR
AMR
AMR
AMR
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(AMR)

2)

54

gene: ARG
AMR

AMR

2019 89

2019

1) AMR
32 54
2020 2-3
55
AMR
web

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000120172.html

KPC-2

KPC-2

30
Wellcome Trust

Aeromonas

KPC-2

AMR

(AMR bacteria; ARB)

NDM-5
NDM-5

" Initiatives for Addressing Antimicrobial Resistance in the Environment

(2018 )

32
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(Antimicrobial Resistance: AMR)




WHO

70

Global Sewage Surveillance Project:

https://www.compare-
europe.eu/Library/Global-Sewage-
Surveillance-Project

1)

2)

ARG
3)

AMR

NGS

500 mL 0.2 um
GenoGrinder 2010

DNA
QlAseq FX DNA library DNA-Seq
IHlumina NextSeq
500

MePIC2

MEGAN
ResFinder NCBI AMR database
FPKM: Fragments Per Kilobase of
exon per Million mapped fragments
ARG

50 mL
CHROMagar ESBL
36 18
Carba NP test

(carbapenemase-producing
Enterobacteriaceae: CPE
IHHlumina NextSeq 500
Sequel SMRT sequencing

PacBio

AMR

(https://gph.niid.go.jp/paper/env-amr)
8

AMR
AMR



PubMed
E. coli, Klebsiella,

Enterobacter) KPC-2/IncP-6
KPC-2/IncP-6
AMR
IncP-6
500 mL 0.2 pm KPC-2
1/4
DNA 0.3 ng/pl
2018
ARG
2018 2019
108
ARG
ARG
ARG
ARG
NDM-5
Sulphonamide
p=0.03166 2018 8
NDM-5
Class 1 IncX3
(sull) NDM-5
NDM-5 New Delhi metallo-beta-
lactamase NDM-1
NDM-1
KPC-2
Aeromonas
2018 8 2014 NDM-5
KPC-2
Aeromonas hydrophila, NDM-5
Aeromonas caviae
IncP-6
KPC-2 NDM-5
Aeromonas
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website AMR
AMR
30 14
AMR
32
54 AMR
AMR
AMR
(ESBL
AMR
ESBL
AMR
KPC-2
NDM-5
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Genome Epidemiology Database
(1) Sekizuka T, Inamine Y, Segawa T, (sGENEPID)
Hashino M, Yatsu K, Kuroda M. Potential o 93
KPC-2 carbapenemase  reservoir  of
environmental Aeromonas hydrophila and
Aeromonas caviae isolates from the effluent
of an urban wastewater treatment plant in
Japan. Environ Microbiol Rep. 2019
Aug;11(4):589-597.  doi: 10.1111/1758-
2229.12772. Epub 2019 May 31. PubMed
PMID: 31106978; PubMed Central PMCID:
PMC6851574.

(2) Sekizuka T, Inamine Y, Segawa T,
Kuroda M. Characterization of NDM-5- and
CTX-M-55-coproducing Escherichia coli
GSH8M-2 isolated from the effluent of a
wastewater treatment plant in Tokyo Bay.
Infect Drug Resist. 2019 Jul 23;12:2243-
2249. doi: 10.2147/IDR.S215273.
eCollection 2019. PubMed PMID: 31413601,
PubMed Central PMCID: PMC6662510.

(1) Characterization of a blakpc-2-positive
Klebsiella pneumoniae and Aeromonas
spp. isolated from the effluent of urban

wastewater treatment plants in Japan
o

92

(2) Global Genome Epidemiology Database

(JGENEPID) 16

The 16th Japan-Taiwan
Symposium on Infectious Diseases
Tokyo,

(3) Global Genome Epidemiology Database
(JGENEPID), Makoto Kuroda,
Regional JPIAMR Workshop in Asia:
Fostering Knowledge on Clinical
Epidemiology, AMR Policy,
Therapeutics and Diagnostics to
Combat AMR in Asia. Oral
presentation. Suwon in South Korea.

4) Global
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2019 web
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A IﬂL‘ l Plasmid name ol Organism and strain name Source Country |Year - ———
(bp) number
39,071 |A. hydrophila GSH8-2 WWTP effluent |Japan |2018|AP019194

pKPC-cd17 39,148 |Aeromonas sp. ASNIH3 Hospital plumbing| USA 2014|(CP026224
pKPC2_045096 |38,976 |A. hydrophila WCHAH045096| Sewage China |2015|CP028566
p5-KPC 40,275 |K. oxytoca pKOX3 Homo sapiens China |[N/A |KY913901
p121SC21-KPC2 (40,186 |C. freundii CF121SC21 Wastewater Spain  |2012(LT992437
pKPC2_045523 |43,125 |E. kobei WCHEK045523 Homo sapiens  [China |2017|CP032895
pEC542_KPC 44,320 |E. coli Ecol_542 Homo sapiens  |VietNam|2011|CP018968
pKPC2 44,451 |A. hydrophila WCHAHO01 N/A N/A N/A |KR014106
p10265-KPC 38,939 |P. aeruginosa 10265 Wastewater China [2013|KU578314
— p186-KPC 53,205 |A. taiwanensis L186 River sediments |N/A N/A |MH624130

S EEEE 52 520 |4 caviae GsHem-t WWTP effluent |Japan |2018|AP019197

pKPC-cd17 « = - D 4déBmmd - .‘..‘.‘.“.»».
pKPC2_045096 « - M -+ <o - 4 4 D Y
P5-KPC- - -mmp 4~ - = == 44D
p121SC21-KPC2 « - mmp 4+ - (- 4 4 D D) -
pKPC2 045523 ~ -mmp 4=~ - - - 4 4 - GHm) Py - -
pEC542 KPC - - IRVl e\ 7 TIF=NTu .‘.‘,‘.“ »»
-l LA
p10265-KPC < = - . o 4 4 aDE) P -
p186-KPC ¢ = -- --....;&i‘ ENT W 77TI=== NN " .‘.‘.‘.“.».».

KPC-2
Aeromonas IncP-6
KPC-2 Aeromonas hydrophila GSH8-2, Aeromonas caviae GSH8M-1-
2 INncP-6 KPC-2
(PGSH8-2 PGSH8M-1-2)
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pGSH8M-2-4
46,158 bp

8 / = 10=
i/ ) -
=1 235 E. coliGSH8M-2 kb™- 46,253 bp
g0 |8 o Saromay -| (lisAbat25
- RE 46,158 bp
S 153000
p112298-NDM f]
ATn2 53489 bp I
IncX3
NDM-5 GSH8M-2
NDM-5 (PGSH8N-2-4)

Klebsiella pneumoniae
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9
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1)

4 AMR
blaces-24
blaoxa-181 Enterobacter blawp-s K. pneumoniae
GES-24 OXA-181
AMR 1
2) AMR
32 2019 8
9 2020 1 3
3) AMR

Antimicrobial Resistance: AMR

32
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1)
2)
AMR
3)
2019 3 8
500mL  0.2pum
1/4
1/4 1 pg/mL
Meropenem MEPM LB
Broth Universal Pre-enrichment
Broth UPB 0.25 pg/mL
MEPM 70 pg/mL  ZnSOa4
CHROMagar ECC m-ECC 1 pg/mL
Cefotaxime CTX CHROMagar
ECC CTX-chromo 36 18

2019 3

CHROMagar COL-APSE

a7

COL

MALDI-TOF/MS

Clinical and Laboratory
Standards Institute CLSI M100
28thed.
Minimum Inhibitory
Concentration; MIC
-B-
B-
extended-spectrum B-lactamase ESBL
Modified Carbapenem Inactivation
Method; mCIM

PCR
32
6
2019 8
9 2020 1 3



80
AMR
AMR
AMR
B-
2018 8
1
B-
GES IMP OXA
1
2019 3 LB broth m-
ECC LB-mECC
Enterobacter sp. 2
blaces24  blaces-24 blaoxa-181
2019 8 blaces-
24 Enterobacter sp. LB-mECC
blaivpe-s K. pneumoniae  UPB

m-ECC
uUPB CTX-chromo
ESBL 13
CTX-M-1 CTX-M-
2 CTX-M-9 CTX-M-1+TEM CTX-
M-8+ TEM  CTX-M-9+ TEM
UPB COL
5 2
mcr-1 E. coli
4 MIC
2 blaces2a  blaces-2a
blaoxa-181 Enterobacter sp. IPM
MEPM MIC 8 ng/L
3
Ceftazidime; CAZ Cefotaxime; CTX
blaivr-s K.
pneumoniae  MIC 4 pg/mL
IPM MIC 0.25pg/mL
CAZ CTX
MIC 16 pg/mL CTX-M-2
ESBL
mcer-1 E. coli
MIC 1 pg/mL

32

AMR

Prevalence of antimicrobial-resistant
Escherichia coli in endangered Okinawa
rail (Gallirallus okinawae) inhabiting areas
around a livestock farm
PubMed ID: 31452343

AMR



AMR

AMR

Tetracycline resistance gene tet(M) of a
marine bacterial strain is not accumulated
in bivalves from seawater in clam tank
experiment and mussel monitoring
PubMed ID: 29627540

DNA

Antibiotic-resistance of fecal coliforms at
the bottom of the Tama River, Tokyo
PubMed ID: 31527349

Klebsiella sp. E. coli
E.coli 1
E. coli
5
Growth and antibiotic resistance

acquisition of Escherichia coliin a river that
receives treated sewage effluent
PubMed ID: 31301509

49

2016 2017
20
86 64% ampicillin
with sulbactam 54 clarithromycin
LB broth uPB
MEPM CTX
ESBL
2019 3 8
2 3
LB broth m-ECC
2018 8 LB
broth m-ECC
NDM-1 E. coli
B-
GES IMP OXA
2018 8



variant

AMR

AMR

33

AMR

50

FRI
Enterobacter

2020

2
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1 2019 3 2019 8
N LB UPB
HiE
m-ECC CTX-chromo m-ECC CTX-chromo
Escherichia coli 4
Enterobacter spp. 2 1
Klebsiella pneumoniae 1
Pseudomonas spp. 4 4
LB UPB
E]
m-ECC CTX-chromo m-ECC CTX-chromo
Escherichia coli 5
Enterobacter spp. 1
Klebsiella pneumoniae 1
Shigella dysenteriae 2
Pseudomonas spp. 3
2 MIC
MIC w/mL
PIPC CAZ CTX AZT IPM MEPM AMK CPFX
Enterobacter sp. GES-24, OXA-181 16 2 1 <0.5 >8 >8 32 0.06
Enterobacter sp.  GES-24 16 2 1 <05 >8 >8 32 0.25
Enterobacter sp. GES-24 32 4 1 <05 >8 8 32 1
K. pneumoniae IMP-6 > 64 > 16 > 16 4 <0.25 4 <2 <0.03

PIPC, piperacillin; CAZ, ceftazidime; CTX, cefotaxime; AZT, aztreonam; IPM, imipenem; M EPM, meropenem; AMK, amikacin; CPFX, ciprofloxacin

¢

= Aminoglycoside resistance
= Beta-lactam resistance
= Macrolide resistance
Macrolide, Lincosamide and Streptogramin B resistance
= Phenicol resistance

= Quaternary ammonium compound resistance
= Quinolone resistance

= Sulphonamide resistance

= Tetracycline resistance
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2018 2019

170
521
15

2.9%

AMR

170
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1)
3)
2018 2019
170
1
ABPC
CP
KM
TC ST
CEZ
CFX
CPEFX
3
2 1 2

10m

12
3m
uv
0.22pm
Corning NY USA
100
AMR
SM
GM PubMed
SXT
CTX
NA
170 128
1
5 521
521 15 2.9%
TC SXT 5 ABPC
2 ABPC SM NA 1
ABPC CP TC CEZz 1 SM
TC 1 SM CP TC NA KM
1 1
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100

54

3
tet(C) tet(G) tet(M) tet(X)

AMR

Detection of pharmaceuticals and
phytochemicals together with their
metabolites in hospital effluents in Japan,
and their contribution to sewage treatment
plant influents.

PubMed ID 26802347

41 38

1/10



PubMed ID
26802347

Nationwide monitoring of selected
antibiotics: Distribution and sources of
sulfonamides, trimethoprim, and
macrolides in Japanese rivers.
PubMed ID 21975006
37
12

Fluoroquinolone consumption and
Escherichia coli resistance in Japan: an
ecological study.

PubMed ID 31014305

JANIS 2015
2016 47
6
170
521

55

15

1.3%

2.9
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tet(G) tet(M) tet(X)

tet(C)
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Multi drugs 1, macrolide, lincosamide and streptogramin B; Multi drugs 2, oxazolidinone
and phenicol; Multi drugs 3, phenicols, lincosamides, oxazolidinones, pleuromutilins and

streptogramin A; QA, quaternary ammonium compounds.
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macrolide, lincosamide and streptogramin B; Multi drugs 2, oxazolidinone

Multi drugs 1,

and phenicol; Multi drugs 3, phenicols, lincosamides, oxazolidinones, pleuromutilins and

streptogramin A; QA, quaternary ammonium compounds.
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(AMR)

1)

2)
3)

1)

2)

Global Sewage Surveillance Project:
https://www.compare-
europe.eu/Library/Global-Sewage-
Surveillance-Project

(Antimicrobial Resistance: AMR)

WHO
70
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1)
2)
3)
LC-
MS/MS
19
HPLC Thermo Fisher
Scientific Ultimate 3000
Thermo Fisher
Scientific TSQ Quantum Discovery
MAX
Oasis HLB plus waters
MS
ESI-positive
ESI-negative
MS/MS

61

200ng/mL 1

200 mLx2

1 mg/L
Waters
500uL

LCMS-8045

AMR

5
3
GB-140
100puLL
OASIS HLB
1
19



1 ng/L

5 30 6 25 7 25 8 29 10 1 |12 26 |2 20 35
<300 <300 <300 <300 <300 <200 <200 <200
<40 <40 <40 <40 <40 <30 <30 <30

100 100 100 90 <30 100 200 80
<200 <200 <200 <200 <200 <200 <200 <200
500 400 600 700 300 300 300 200
<100 <100 <100 <100 <100 <40 <40 <40
<200 <200 <200 <200 <200 <200 <200 <200
<40 <40 <40 <40 <40 <70 <70 <70

70 70 60 50 <20 100 90 50
<60 <60 <60 <60 <60 <90 <90 <90
800 600 600 600 500 500 500 500

<7 <4 10 <8 <4 30 60 30

30 <30 <30 <30 <30 <40 <40 <40
<40 <40 <40 <40 <40 <40 <40 <40
<40 <40 <40 <40 <40 <70 <70 <70
<30 <30 <30 <30 <30 <20 <20 <20
<50 <50 <50 <50 <50 <40 <40 <40
<300 <300 <300 <300 <300 <500 <500 <500
<20 <10 <10 <10 <10 <60 <60 <60

71~27 0.013
~1.138png/L,.  0.017~0.060pg/L
<25
0.1—1pg/L
38% 100
1
11 AMR
144.7Tpg/L
43.4png/LL 68.3ug/L 18

>75
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Occurrence of antibiotics and antibiotic



AAP | CAF | LVX | TMP | MRP | CRM | cTM | ETZ | smz | TTC | IMP
100 | 100 | 100 | 63 13 38 38 25 38 38 7
100 | 100 | 75 50 20 25 | 100 | 25 63 13 27
100 | 100 | 75 50 20 13 | 100 | 25 63 13 27
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