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(AMRB) and  antimicrobial-susceptible
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water. Sci Total Environ 2020: 142568.
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2019; 657: 476-84.
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Furukawa T, Hashimoto R, Mekata T.

Quantification of vancomycin-resistant

enterococci and corresponding resistance
genes in a sewage treatment plant. J Environ
Sci Health A Tox Hazard Subst Environ Eng

2015; 50 989-95.
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SIATE OV TIA L72iw S, FARREL S X7 4
(2 & DK T O NGER B R O F 2K T &
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Hayashi W, Tanaka H, Taniguchi Y, et al.
Acquisition of mer-1 and Cocarriage of

Virulence Genes in Avian Pathogenic

Escherichia coli Isolates from Municipal

Wastewater Influents in dJapan. Appl

Environ Microbiol 2019; 85.
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Consecutive  ultrafiltration and silica

adsorption for recovery of extracellular
antibiotic resistance genes from an urban

river. Environ Pollut 2020; 260: 114062.
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Nishiyama M, Iguchi A, Suzuki Y.

Identification of Enterococcus faecium and
Enterococcus faecalis

as  vanC-type

Vancomycin-Resistant Enterococci (VRE)
from sewage and river water in the provincial
city of Miyazaki, Japan. J Environ Sci Health
A Tox Hazard Subst Environ Eng 2015; 50:

16-25.
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Sekizuka T, Inamine Y, Segawa T, Hashino
M, Yatsu K, Kuroda M. Potential KPC-2
carbapenemase reservoir of environmental

Aeromonas hydrophila and Aeromonas

caviae isolates from the effluent of an urban
in Japan.

wastewater treatment plant

Environ Microbiol Rep 2019; 11(4): 589-97.
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blaKPC-2 15 7-Bitt Aeromonas hydrophila
Bk (GSHB8-2) KA. caviae bk (GSH8M-1)
ZhnEhOET ) LAESIZRE LTz, GSHS-2
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th S 47z A. hydriohila, % U CERIR 7B S 7z
Klebsiella, Enterobacter J&1#<° Escherichia
TARNSEES T
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IO E K RO, blaKPC-2 s THR—A
FazfkfiL T,
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Sekizuka T, Inamine Y, Segawa T, Kuroda M.
Characterization of NDM-5- and CTX-M-55-
GSH8M-2

coproducing Escherichia coli

isolated from the effluent of a wastewater

HORE O TSR AR A b &7z,
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IZDOWT, FTZAI REFDey ) LRSIO
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treatment plant in Tokyo Bay. Infect Drug
Resist 2019; 12: 2243-9.

L. blaNDM-5 #E{=xFDffl, ¥/ =<7 b
YA 27U, ST BRISEEEFEOYUE

T LM T 2 RA LTz, blaNDM-5
5413 IncX3 77 A R, qGSH8M-2-4 %
B, 142 O IncX3 77 A 3 RO OfE R,
qGSH8M-2-4 |37 V7 TRyt s 7= E
coli & OV Klebsiella J&& & BE# L T\ 7o,
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Sekizuka T, Yatsu K, Inamine Y, et al.
Complete Genome Sequence of a bla (KPC-2)-

Positive Klebsiella pneumoniae Strain

Isolated from the Effluent of an Urban
Sewage Treatment Plant in Japan. mSphere

2018; 3.
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KPC-2 Btk Klebsiella pneumoniae, GSU10-
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TIAI NI A XIS, 2507
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7Y Ay RitEEE 172 &% < o FEHIH
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11. Suzuki Y, Ida M, Kubota H, et al.

Multiple B-Lactam  Resistance  Gene-

Carrying Plasmid Harbored by Klebsiella
quasipneumoniae Isolated from Urban

Sewage in Japan. mSphere 2019; 4.

ENO T ARRBEGTRAK LY SEEs s L
7T M, IncA/IC2 7T A R LT/
F~—P#EfEF (blaKHM-1) 284 LTz,
AR7Z A KL 185 kb T, blaKHM-1 DAt
blaOXA-1, blaCTX-M-2, blaDHA-1 HfRA L
THEYH ., RKBE~OEEELRD BT,

Tanaka H, Hayashi W, Iimura M, et al.
Wastewater as a Probable Environmental
Reservoir of Extended-Spectrum-B8-
Lactamase Genes: Detection of Chimeric B-
Lactamases CTX-M-64 and CTX-M-123. Appl

Environ Microbiol 2019; 85.

TR O AKHF D blaCTX-M sk
A Escherichia coli \ZO\WCHiZ - ffbT L=
. 31 @ STHUZJET 5 73 kRO E. coli 23 i
1, 2D H 5 blaCTX-M-14 fRARED 14 £ &
Kb% <, ROT blaCTX-M-15 fRAHEA 12
Bk, blaCTX-M-27 A2 10 Bk ThH o7, 7
#rep 5 8k B2-ST131 #:2% blaCTX-M-27 % {4
AHLTW, ATIEZNETHEESBESH-
Z &D7W, blaCTX-M-64 & blaCTX-M-123
DFRATEIETFEZRATHHE 1 KRS
Too TAKITIEAIMEBE 2 RAT D, EIKH
WCHEHERERD ) P —"—Th 5,

Yamashita N, Katakawa Y, Tanaka H.

Occurrence of antimicrobial resistance
bacteria in the Yodo River basin, Japan and
determination of beta-lactamases producing
bacteria. Ecotoxicol Environ Saf 2017; 143:

38-45.
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7K R D KRG T 1AL B~ AT L S A )
IR < | FRTIRBEHER P O RIGEITIZ E A &0
ZHIMMET, A2 B 778 ~—EEAKDHK
Sz, TARLEE K OB DOHEAKRD . )1
D AN VER I X D153 E I > T
LT EDIRENT,

Yasojima M, Nakada N, Komori K, Suzuki Y,

Tanaka H. Occurrence of levofloxacin,

TR IZ BN T, JEMEGIRIE DS FEIC

JALRT7axYo ., 7T R~ AT,
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clarithromycin  and  azithromycin  in
wastewater treatment plant in Japan. Water
science and technology : a journal of the
International Association on Water Pollution

Research 2006; 53: 227-33.

TVAUTA T DETIEEREZ | Kk o
~ N NITT 4= BT NERSIEICE ST
HIE L72fasl, ZOHEICED | 1.2~29 ng/LL
PLEOHFTHIIE L ERTE, £ DOV
T 35~93% CTh o7z, FRUILG~DE
AKHFICvARTZaxr 77 ) 2w Ay
V. TUVARA T ENEN 552ng/L,
647ng/L, 260ng/L it S i, £ L 42%.,
43%. 49%FRE ST, EEGRT D7 7 U X
n<AYy e TVATYA VPR TR
DT L E BT LN, LART7exdoy
REEVZ ES L7z, £ ENOHHEDIRERIC
ZIFH SN T, PIHEDNERE SN DR
(. FEPEBTRIC K 2 WIS O 3B - T
WD ZERRE I T,

Ghosh GC, Okuda T, Yamashita N, Tanaka
H. Occurrence and elimination of antibiotics
at four sewage treatment plants in Japan and
their effects on bacterial ammonia oxidation.
Water science and technology: a journal of the
International Association on Water Pollution

Research 2009; 59(4): 779-86.
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R, ¥/ v R%E 1T EOGUEE ORI &
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77V An~A PR bm<, RNTT VX
avA vy, vhvuxtr T axd
UBnmPol, BRERIT TV U AWK D
ml, PWT /A TrX L LR eI
DAV = Bl == Sh ANV G S = i w I S B
YhREmmol, v/ a7 RREOFTIL, 7
FZVAASA VU ROT VAT A VN, B
FiARYA TR A EWBRERE
R UTZ, 13 A EDOFEERIZ DWW T, CAS @ik
£V A20 X° AO BZ_—R L LIALE#ED A
PrRERDB @M oI, MEOT o F =T Ikt
TOHHHEDOREIL. £ Eh 0.05mg/L LLT
DORPE TR SN2 o7, TNENOHE
FIE, BMEICAAET 258 L VIRE L TIFET
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Gomi R, Matsuda T, Matsumura Y, et al.
Occurrence of Clinically Important Lineages,
Including the Sequence Type 131 C1-M27
Subclone, among Extended-Spectrum-8-
Lactamase-Producing FEscherichia coli in
Wastewater. Antimicrob Agents Chemother

2017; 61(9).
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AReEN B D72, Bk o AMR BT 5
VR D,

Gomi R, Matsuda T, Yamamoto M, et al.

Characteristics of Carbapenemase-
Producing Enterobacteriaceae in Wastewater
Revealed by Genomic Analysis. Antimicrob

Agents Chemother 2018; 62.
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— B EEAE I P B (CPE)
BT DN EAT S T2f . HARDIFFEHEK T
IX CPE I3 Sie o tzid, Z oo Ek
D AN~ —BBIE T D GES 3% <
B S itz HAR L BB OHK IR TIEA o~
T U AEE N R o TS, PR BERE R
KDA T 7 m AR U HIER O BRI 5 BERK 20
bHRH SN Tz, A S - gkic R~
» CPE BFELTH Y. HJkhd AMR %%
=X —FT LI OEENEREL TN D,

iNIPate S Sd

Iwane T, Urase T, Yamamoto K. Possible
impact of treated wastewater discharge on
incidence of antibiotic resistant bacteria in
river water. Water science and technology :
a journal of the International Association on

Water Pollution Research 2001; 43: 91-9.
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DU HE M 2 552 R T A T (D TR A

L72msl, F/KALERS 7> & i HH 7K HR O it
TR L0 L <0 TIPS LIEd -
TN U 7o, FAKALERIEBAR I d5 0 T HEA it B
R T D08, B L & 1L72 0> o 7= SEAI it
PEENZ Ko TR GG ST % Al Retk
MR ST,

Kim I, Yamashita N, Tanaka H.
Performance of UV and UV/H202 processes

for the removal of pharmaceuticals detected

TR OIEYBREIIRT 5, KM E AW
BEDOG I ONT, XU TF R — L FE R %
FHDNCREAf L 7253630, SRAMR BN X D ALEE 1k
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in secondary effluent of a sewage treatment
plant in Japan. J Hazard Mater 2009; 166:
1134-40.

LT b P e 7= U EORANTHR K<
BrEINE—F, v/ e 74 FRIEEITIZ &
Ll EBREE NI oo, IR E A b
KFEEHNTZFHIETITZ S OEDBRHFE L
Brk SNz, HAMRIC LD TARFOEDERES
BNERINTAT 5 7o OITiX, A g bk E L
HEDENERHTH D,

Matsuo H, Sakamoto H, Arizono K,
Shinohara R. Behavior of pharmaceuticals
in waste water treatment plant in Japan.

Bull Environ Contam Toxicol 2011; 87: 31-5.

TRT DIy PGB IRICE D ED XD
(BRSNS DA d il L72fw s, 7EF v
PRT UV TR ) 7O
WL 90%LL ENBRESNIZ—FH AL Z I
AR N7 a7 2 SEOEYORERIT 50%
UTIZEE -7, HIEfRETIE, FUANTY
LA R AL UEOEYIT T0%LL ERRE
ENT—T NP EDOIEYE 50% L
FLrkEshinol,

Miura T, Kusada H, Kamagata Y, Hanada
S, Kimura N. Genome Sequence of the
Multiple-B-Lactam-Antibiotic-Resistant
Bacterium Acidovorax sp. Strain MR-S7.

Genome announcements 2013; 1.

BT LRI L > THHERI N, TRLH
G DIEMEGIE P 0 DI 4172 Acidovarax J&
B MR-ST BRIZDWTARS 7 AESIfFENT 51T -
oo MR-STHRIZT v EV Y e TEXT VY &
Ot 7 7 Raf izt LEWMIC 2758 L,
2D BT 7 F LRIEITKT DS A
RA LTz,

Miyata M, Thara I, Yoshid G, Toyod K,
Umetsu K. Electrochemical oxidation of
tetracycline antibiotics using a Ti/IrO2
anode for wastewater treatment of animal
husbandry. Water science and technology : a
journal of the International Association on

Water Pollution Research 2011; 63: 456-61.

GEEHEKROT NI A 2 ) v OBELALEH
ML & R0, Mo Y O DB T S
Bl LRl b U A% T B R R
fbic k- T, SEEHEAKRIC 100mg/L 757 L7z
FNFHA 2 U %, 6 W T 0.7mg/L LU F 0
MEEE CIRT L, BAALSMmLIE Sk
DT RTHA 2 LREICHRETH S,

Mori T, Mizuta S, Suenaga H, Miyazaki K.

Metagenomic screening for bleomycin

EVYERIBIRP O T U A~ A ¥ Vit EEE T %
AL ) DRI Lo TIA LIcim s, BVZ
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resistance genes. Appl Environ Microbiol

2008; 74: 6803-5.

HBiona “FHEOT VAL URmiishz
B, INDIETVASYA U EREEAT DT VT
) <A B ABREORFOBIE TR0, R BERED)
LR SNLBIn T EITERERD LD TH T,
BB BEAIMMYE R FO U P —"—Th
0. ZHERIT DDA Z T ) NETDH
HToH s,

Motoyama M, Nakagawa S, Tanoue R, Sato
Y, Nomiyama K, Shinohara R. Residues of
pharmaceutical products in recycled organic
manure produced from sewage sludge and
solid waste from livestock and relationship
to their fermentation level. Chemosphere

2011; 84: 432-8.

t MRIRIGIE, TARFGIE, FHHENE, FEHE,
RFEHENE e S FHEIE 2 c k¥ 5
FIABRHENE o> AL OFRARIR 2R AL L
RS, ZvdnuX ) nlie MRRBIEE D
TAIBIRIZ, Hv 7 7 AT BHEA & OWK 34
fEFIZ, T R T YA 7 ) ATEEREE R ICE N
ZHUE L THAE LT, B O
EHENE D BRI T IE DB 2R LTz, (Rl 03E
B CIE, 7RI A7 ) Rtk /n
.z RAuvATr RUARNTYLRED
PRI ITE W K R A28 LT, OB
BWTHM SN DEIELD, REICE 2 528
N EW,

Murata A, Takada H, Mutoh K, Hosoda H,
Harada A, Nakada N. Nationwide
monitoring of selected antibiotics:
Distribution and sources of sulfonamides,
trimethoprim, and macrolides in Japanese

rivers. Sci Total Environ 2011; 409: 5305-12.

EWNOFEER 37 )BT FBIUESE
TR S A PUEA (12 FiH) OWE 2 72,
PUA AR B IIRBS K v Wi E < (Fio~ 7
17 A FREIEAD « BENREA RO L
OO TITEET SN D ANVE T
I RRPIEAD EICHRE Sz, 3L A LD
JNO THETIT e MR O E B4
PlEA 2z K& < EEl>TEHY . EAOHJIOHT
EANTECE T O FARLESIZBRT 5 (K
& O HEMEY) Sk O LB AT Z T SRS
ALV EEZHD,

Nakada N, Shinohara H, Murata A, et al.

TOKALESG O St ff A Y LD 2 v
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Removal of selected pharmaceuticals and
personal care products (PPCPs) and
endocrine-disrupting chemicals (EDCs)
during sand filtration and ozonation at a
municipal sewage treatment plant. Water

research 2007; 41: 4373-82.

7AREHY = FUARNTVAL w7
A RRIUFHEOHHE KA IZI LD E LT2.24 D
E ISR D BREZN RISV TR L 725
L, WABIXERMLPREIC DTHSTMN,
IV BT EELZ I LD E LT DE
S % 80%LL EBRE L7z, TP OERLERE
WZIZ, WA A Y R A A o T ik
DRI TH 5.

Nakada N, Yasojima M, Okayasu Y, Komori
K, Suzuki Y. Mass balance analysis of
triclosan, diethyltoluamide, crotamiton and
carbamazepine in sewage treatment plants.
Water science and technology : a journal of
the International Association on Water

Pollution Research 2010; 61: 1739-47.

TARLABIGIC BT 2 EME N 7 rd o B
H S DEET, L CAMAENI VLA EY
VBRI 04 I N OBREE T A v b
7T 7 EEIEII Lo T LZ@m, MY
7\ AT FITIEMEG I X - TR
FZ&n7=—7. DEET OBERIZIRENTH
D, ANANTEEY - 7rZ I b UARIFEAL
BrE SN oTo, FARREE O — ki) 72 AL EE
EREIZBWT, DEET R VA< EEY - /1
23 b EKIEMEER OBREIIRETH S,

Narumiya M, Nakada N, Yamashita N,
Tanaka H. Phase distribution and removal
of pharmaceuticals and personal care
products during anaerobic sludge digestion.

J Hazard Mater 2013; 260: 305-12.

TKALPRG T 31T D B AL BRI L D T KT
R OEELC— T 7RG ORREIC
DUV L7253, ANVT 7 A RFH Y —L
E MU RARNTY NTIZ YA
e b 7uah—R" kAT a XY 0330
~50% D3R S FUTZ 08
SN oT,

ERTH,

TR T RE

Ogura Y, Ueda T, Nukazawa K, et al. The
level of antimicrobial resistance of sewage
isolates is higher than that of river isolates
in different Escherichia coli lineages. Sci

Rep 2020; 10: 17880.

K B OVF K A1 00 K5 1 00 FEAIMR P 2
T, BRI ORYT ) DREHTIC X %8s
T 7> BAEAT L7z 3 K « TR O KRIGE
O3 T SRARAENT BRI C &3, SEAImHERE b
Tkt EITIR D 722 <A LTz, SERIMR PR
DFENE K OFEAIME DR, SEH &S T D
CRABEEE X3 4L BT IK B ORRE & bl LR

DU

19




IKHRER T 0o 7o, KIGTE O ST
DIBARFHSRAEI L B9, FARPIZRBNTERR
ST NI LIRS,

Okubo T, Hasegawa T, Fukuda A, et al.
Screening of hospital-manhole sewage using
MacConkey agar with cefotaxime reveals
extended-spectrum B-lactamase (ESBL)-
producing Escherichia coli. Int J Antimicrob

Agents 2019; 54: 831-3.

PBEHEARIZ KD BN O ZAIMIEEE =5 U &~
7 DOHMMEZE . REFRBROPEK & | eSO
RF-OHEAK DL A B IR E 2 T 5 =
ETCHGEELT, B 742 v 7 ZAW~ vy 2%
—i a2 WA 7 ) —= 712X > TESBL
PEARAGE 25 th S A, A B OFBE N BRBE A~
TEAR SRR S AT, IR BEHE IR PR 0 ZEF
PHEE=2 U ZICAMTH D TR H %,

Okuda T, Kobayashi Y, Nagao R, et al.
Removal efficiency of 66 pharmaceuticals
during wastewater treatment process in
Japan. Water science and technology: a

journal of the International Association on

Water Pollution Research 2008; 57: 65-71.

oA 2R TR PEALIG TR IR0 A M O R B I PR 2
B, RO Y AL % G T B L R AR
HIZ 2B DALFRY TR BEEE - - YR

foe < UV I K 2 1H7 2 N A 72 Title 22 ©
HHEC X DEEMBLY DBREZFRIZHONT
M L 72, ARV T, gl Lzt

AT 66 DEEMLMTD D HITLE A LI

80%LA EBRE S LT3,
1223 b T 30% UL FITH & o 7o iEMEARIG e
151 OB T O BEHE G IR XA R R AR
HWBREESR OWRED 1.5 fFE0 o 7o, IGMELTE
JEiEE DBEKIZ A Y LB E N 2 =356
IR I TIRAIK D 20% VLT E TR T L7z, i

TINNR=E L KR

ES

PEALIB IR L1421 Title 22 MLEE &2 4T - 72354 [
IR DERENTIA 5 TH o 72Dy GG
TRIERR IS A Y B A N 2 12356 BEIRS ROy
IERUEMELL N £ ThrE STz,

Sugimoto Y, Suzuki S, Nonaka L, et al. The | HAR, BEK O A O/KERFESGIZB T HH1H

novel mef(C)-mph(G) macrolide resistance
genes are conveyed in the environment on

various vectors. J Glob Antimicrob Resist

mefC)-mph(G) ¥ > T LB T DILMN Y % il
L7, mefC)-mph(G)iL, # 29 FHOH
BRD, KNk & 700 #— BIZRAE STz

20




2017; 10 47-53.

2N, 209 H 13 #iiF tral(pAQU-IncA/C-SRID)
ERALTEY, A L TWRWEEE iR L&
WIEBMEZ R L2, mefC)-mph(G) % T Lik
P17 27 58 E O E < T K oAl
IR AL TERY . Z OB OEFEILEKIC
(T2 &% —L LT tral(pAQU-IncA/C-SRD 73
BHLTWna,

Suzuki Y, Hashimoto R, Xie H, et al. Growth
and antibiotic resistance acquisition of
Escherichia coli in a river that receives
treated sewage effluent. Sci Total Environ

2019; 690: 696-704.

N BREEZ 36 1T 2 KW 1A 0 A & HA4 W B
MAEF O ATREME A H M T 572012, Bk IR
THA A M L, FAKEIRAKD LB L OF
T, K, (B L OHERY) 2 5 L
oo FIKBI A H OO PG B I BE 1 TAR v o 72 A3
ZOTHB L OEEYTIIWM LT, 7o
7 4V a ORFES TR CHML Tz, TFKL
PRI, KM EE 30 1~ IS L
TWRWH DD, FEAEMDORKEZIRET D%
BREMELCND, £, HEEMITHFES
DA T T 4V BT DHIE A TS O &
v RAR Y MR TWDLRREMERH D, 2
R ORBEO L~ h R L HiE
W PR B 18 28 B9 2 ATREPE N B 2 B
2,

Tagiri-Endo M, Suzuki S, Nakamura T,
Hatakeyama T, Kawamukai K. Rapid
determination  of five antibiotic residues
in swine wastewater by online solid-phase
extraction-high performance liquid

chromatography-tandem mass spectrometry.

Anal Bioanal Chem 2009; 393: 1367-75.

Fo T4 CEBEREESIRIK n~w T T T
A= T DEESTEOMAEDEICL -
T BEHKPOPERE (Ta L7z =a—)1,
VravA vy AXVT RIHA TV F
BY VROV R LY V) A, ) SHE T

WWeh SF. ETEHAKOANA, A2 —T7FT 4 FK
ARG 35 2 Pr A E R KA R 0D FERE . N
LYy —F L 20155 27:7-11.

RASREE N O FKLEE i 3% 3 7 Aric B8 1 5 A
TR B O R ALER K o o> H1 B SRR KNG T A
B - HJIE L, OB s OfRA IR

21




WO L2 S0 M S i RBE 132 < 23
Troev Ve T NI A7) Tt E AT
HLOT, LR ax v Um0 KRG EIZZ N
DIZHR LD 7e o 7o, FEDKRA EITHHAT
RY U2 Y 15 4 Nl RN 5] 7t 7 7 N = R AL U Y 5
TIEZAIMERGE OFAEE G L > T, i
ATKNZ B 2R ALBR K C I 2 Al KA B
FFEBIA NI L Tz, £z, ARG
BRI, SEAIMHE O 72 KR B8 (2 b~ S T it
PERKE VIS H - 72, F PR BT
D HEAIMEE O ke L7 - BEHAEE T
HD,

AL S, RUH 5N, A R, Ak E i,
HE TEK, e F8, L 1R A0
4 Salmonella enterica Serovar Newport (235
F % B B L T KRR & o FLES R
JRYLIE 2 HERE 2005579:270-275.

2003 FIHEIF RN O THREEE L OTF KA
Kb & iz 2 Al it Salmonella
enterica Serovar Newport (22U C iR
AT oT2fm 3, 3 DETOE bt v & — i HERER
SNTEE B BRIEDBE 9 BROD blacwy FHPEZL
Mt S. Newport 23 H &4, 20 5 LEZD
FERTHL & 3R DO IR O Lt > & —2 B b
MO 3 BRIZHANEZ M S5 — > LY PFGE
NG = PNBEHORER L — B LT, ZAIMHE S.
Newport [TJAFIFHIZ 34 LTV 5 AJREMED &
VIEEPLETH D,

kS SRRB, BRAT DR U K O SEFIMN L 3
EMERB BRSSO R 77 A RHR. BHA
£

A5 T E¥ESEEE 19905 37:83-90.

FFAK & U CHERER L 72 Hi R 7K Hh o SR it 3
EYERIGEREE R 7T A 3 FOIBYRILZ H
H LR 22 DT KR T o5 H 13
YD 1,066 O FEFENE KRR A RED R S
., D095 39.8%NT FIH A7 U T3
J7VavkResunsndz=ma—)Ls 7Y
DU TV A VT rET S s AL
74 Y F = OWT NS E AR LTz,

Fo, RO 9.7%03 R 77 A I FIRAK

22




ThHY,. RT7TAI FRAKIZT 7% A2
YT AT z=a—)be ANLT hw AT
YROANT 4 XY — VR E — %
R ENE DT,

I BE 2 6 RS L 7 B BLR AL B4 D B .
YAKUGAKU ZASSHI 2018;138:289-96.

MBI R T 28K & L CALTAKIEID
O D IR BEHE AR D BLUR | [ 38 5 O FAAE 52
BREE~D U X 7 5, BREDANIC
Wi, JBTHER ORFFEIT IR AIC L TH 7R
LHNTEY, ENTORABIZE A EDN-T
TABEHE AR PIAFAE S DHIEEE TR, &
Tarvuxtrr vRvaxrr 7Y
Zm A 2 RRBEHEK I D @R E TR S
ND, TARLBGDOWRAKIZE £ 5 HEHED
BT IR BEHEK R D ARG A3 @ Tz i)
JINZ T S % [ G Bl 43 D AL 2 8T %

v FARLERGZ 30T D BB AR o) 72
FT L, EFREE T L AL T AEICHIR T S
AR ZAT 5 BN EZ R~ LTV 5, bk
IKOREREANT & LT, WL, UV, @iz{bk
F. AV BEOERL OMAEDEZ
TIER IR STV D,

e, DN TD

1/\7‘031/\0

AL ) A DEiAELS B b IFFLH E B AR
DA IEEBFOLZRENE. 77 v~ T
2017; 53:66.

v B Y - REGENT O R 25 AT
— X OfFFT G, B b OEEICIE 30~80 D
MBS T2 R S m W SERE R 2 B A, TR
B BE /K AL B Ji % CIE IR D AR A RO D —
07« BRSO BERK LB R TR S A D it
BIRFIEL 6~17 L D72 ERHfEINT
WD, BREBHRTCIEB 7 7 ¥~ — Bt T
R blarem B 723 b EHE IR Sh, B
RIUCIFAE L 72\ b U 2 b7 U ADTi 1 ER
Fide MO OME . KOS R E R
B &7, Martinez HO#ET S5 b -

23




By - K - Tk - HEOB OMPEE ST O
2R % 300K bvry 7 OB oY
FHEfih ] HE @b
% ML AR 7 23 BRI S LT 258 125K
DHPEBAR T 23 EE LICL < 72 28BS AR
% (founder effect) . @#r L WEIE T DRAIC
FEVRAEIZ 3D DR = A | (fitness cost)
EEE LTS E. blarem B I2IZOOE b -
K HIEBURLO B 2 MRS 72T ERTE D
£ O 7B 72 D72 N BAFAE L, @IT L DR
EHL/NEpolEEZLND,

: (ecological connectivity)

EIHMIZ X
205:159-60.

LY. EFOHPH 2008;

EERSDKERERICHt SN Z izl £

(ZAERT DA~ HTF KRR LKA
GRINDZLIZED ANH~OEENRE S
o, WK - S S U7z BE IR R KBRS ©
DILPRZ R TH S D28, TRLERIZ K %58
ERBREFIRETHY | BRESNRp o TR
sa M - g EOKBREE T S T
Bo FTz. b S D ERELIE, R
e LT, AP 2 % - ERE NS
THZLHHVGD, EEGLOKEEDIT
LEMET —Z IR LTEY, #HE &3
FEMEOIRC, FAIMERE OFA 7 & bIR& S
NTW5, EHMIT K 2 REG Y0 FReiiz
BB ThHD,

@ kAT Z— (TR

%25 AMR R+ 47 7 27 A1 T

B4~ % SCik

D&

Bz

Marcelino VR, Wille M, Hurt AC, Gonzalez-
Acuna D, Klaassen M, Schlub TE, Eden JS,
Shi M, Iredell JR, Sorrell TC, Holmes EC.

Meta-transcriptomics reveals a diverse

A —A 7 U T OB Gut microbiota, /K
SPRIGHT < DK %W Te Ducks [EFEAM MBS
FHRALTND Z LNE L MO~ F
RSB

24




antibiotic resistance gene pool in avian

microbiomes. BMC Biol. 2019;17:31.

Antao EM, Vincze S, Hanke R, Klimmek L,
Suchecka K, Liibke-Becker A, Wieler LH.
Antibiotic resistance, the 3As and the road

ahead. Gut Pathog. 2018;10:52.

AMR i B 4 %

Availability « Alternatives O L & =—,

3As, Awareness

Joseph SM, Battaglia T, Maritz JM, Carlton
JM, Blaser MJ. Longitudinal Comparison of
Bacterial Diversity and Antibiotic Resistance
Genes in New York City Sewage. mSystems.
2019;4:e00327-19.

2015 %D 2+ 5+ 8 HD 38, New York City
Hulg 14 & ET O TR O A K% 16S-
metagenome ¥ X OHEHIMH BT D qPCR
TR U 727

Qu J, Huang Y, Lv X. Crisis of Antimicrobial
Resistance in China: Now and the Future.

Front Microbiol. 2019;10:2240.

HEO AMR MEOEFERR L E 2 —, HET
OWENE, BBEAMROZ L HEVIAENT
I/\éo

Whitmer GR, Moorthy G, Arshad M. The
pandemic Escherichia coli sequence type 131
strain is acquired even in the absence of
antibiotic PLoS

exposure. Pathog.

2019;15'e1008162.

MTHICEIET % E. coli ST131 clone O
(o, FERIE,
TE L DT HEEH X v V77— OWInE
PIEE BT, % < OFAIMIER 1 2 5E L 9
LML TLESTWND, 2O —2%
RS, AsREIH - BAICHEIRTE 20T
MNEEZRDITHZEMTEDLTEAD,

BER, S5 AIR) ITon

Paulus GK, Hornstra LM, Alygizakis N,
Slobodnik J, Thomaidis N, Medema G. The
impact of on-site hospital wastewater
treatment on the downstream communal
wastewater system in terms of antibiotics
and antibiotic resistance genes. Int J Hyg

Environ Health. 2019;222:635-644.

PharmaFIlter Membrane Bioreactor
(Microfiltration) (MBR) + Ozonation (Ozon.) -
Granulated Activated Carbon (GAC) - UV
Treatment (UV) & flA& ot 72 F KO LB RE
7% 5l U 725w S0, P St J OSEAIM LR s

FHEHMEi L TV B,

Liu X, Zhang G, Liu Y, Lu S, Qin P, Guo X, Bi
B, Wang L, Xi B, Wu F, Wang W, Zhang T.
Occurrence and fate of antibiotics and

antibiotic resistance genes in typical urban

ALTTIERR O BT & AT D HUEE B & S A it i
{5270 L7253 MBEHE AR AR IcZ N,
% < OFEAFMIER B ITE L STV D03,
sull -+ sul2 - tetC OFEXIRIFHIML TWD, T

25




water of Beijing, China. Environ Pollut.

2019;246:163-173.

KB CT T A7) ex o ilE
LTCWBD, YrrrHlt~ruT A RORE
AR50 L5772,

Kelly KR, Brooks BW. Global Aquatic Hazard
Assessment of Ciprofloxacin: Exceedances of
Antibiotic Resistance Development and
Ecotoxicological Thresholds. Prog Mol Biol

Transl Sci. 2018;159:59-77.

R H1D fresh surface water, groundwater,
saltwater, treated municipal effluent, raw
municipal sewage, treated hospital effluent,
and raw hospital sewage O 7' m 7 ¥4
> DPEFERIE % Fht L 7= Fm 3L, Ecotoxicological
predicted no effect concentrations (PNEC) for
ciprofloxacin in water & L C 100 ng/L, 2% ¥
0.0001 pg/mL 7% 7E LT\ 5,

Lamba M, Gupta S, Shukla R, Graham DW,

Sreekrishnan TR, Ahammad SZ.

Carbapenem resistance exposures via

wastewaters across New Delhi. Environ Int.

2018;119:302-308.

A F+=2—5U—0 CRE #i&f, ==—F
Y —"Ti¥X NDM-1 {GRHM L DO ERIT
Pseudmomonas EE Th 5D,

Buelow E, Bayjanov JR, Majoor E, Willems
RJ, Bonten MdJ, Schmitt H, van Schaik W.
Limited influence of hospital wastewater on
the microbiome and resistome of wastewater

in a community sewerage system. FEMS

Microbiol Ecol. 2018;94.

+ T U ZRIT BHEBEHEK RO AMR HE,
FBedE kPO MEEIX WWTP iiAKDZFH &
KERENR L ARG - ImEBEHEKIC
%b\o

Arora VK, Chandra K, Chandra M.
Occupational  tuberculosis in sewage
workers: A neglected domain. Indian J

Tuberc. 2019;66:3-5.

A ¥ FO TR R TS BYLIE (TB) Y
R0 AEN & DM, G RS
<\ WHEHRBE CIIAE TERVED, 2K
Dk 5 ARG RAE M T TB & L O
5 U7 TR

Fresia P, Antelo V, Salazar C, Giménez M,
D'Alessandro B, Afshinnekoo E, Mason C,
Gonnet GH, Iraola G. Urban metagenomics
uncover antibiotic resistance reservoirs in
beach and waters.

coastal sewage

ONTTADERELTETATOE—TE
FOVFKREIGY> T VOl ) 2 7 A, B
V7 7 FF L O beta-lactam [ifPE 2N BHIE 728
ZRETHD,

26




Microbiome. 2019;7:35.

Dinh Q, Moreau-Guigon E, Labadie P, Alliot
F, Teil MdJ, Blanchard M, Eurin J, Chevreuil
M. Fate of antibiotics from hospital and
domestic sources in a sewage network. Sci

Total Environ. 2017;575:758-766.

TR BEHE K oD HL B R L 3R A O T KT Ofi
R D 10 < PEARRERG A~ T S
PUAEZED 90% % DTV D,

Hutinel M, Huijbers PMC, Fick J, Ahrén C,
Larsson DGJ, Flach CF. Population-level
surveillance of antibiotic resistance in
Escherichia coli through sewage analysis.

Euro Surveill. 2019;24:1800497.

AV z2—F v« A =T R Y O 8 EHT OB
K- KRIGHEBARE (721 8) & 6 fEpTohih T
ARICERS - KIGEfR (531 k) D FAIESZMEL
e, JRIE D BRI Sy BERR & DR ERE R & b ol
LTWo,

HORERKIE R, Wi FAGEIZ 31T D FEMR,
https://gph.niid.go.jp/paper/env-
amr/readupload/235/%E6%B5%81%E5%9F
%9F%E4%B8%8B%E6%B0%B4%E9%81%9
3%E3%81%AB%E3%81%8A%E3%81%91%E
3%82%8B%E4%B8%BB%E8%A6%81%E6%
96%BD%E7%AD%962_%E6%9D%B1%E4%
BA%AC%E9%83%BD%E4%B8%8B%E6%B0
%B4%E9%81%93%E5%B1%80.pdf

22 BE 1| oM 1 C i, K B DR 5 Fl & Tk
LB R EOTIRY | BAF2RKBREEDTERICIE
TAEDHEENIEE L 2> T D, TR 28 F
WZIE, K 463 RO T )3 E) I A3 1 LT
Do

% B I Wi s o K i o BLR HERE
https://gph.niid.go.jp/paper/env-

amr/readupload/234/%E5%A4%9A%E6%91
%A9%E5%B7%9D%E3%81%AE%E6%B0%B
4%E8%B3%AA%E8%AA%BF%E6%9F%BB.

pdf

ZEE) | D KB R,

Q@ MFKLHELEFE TOPEIEOERE) (2T 5

L4

B

Plész BG, Leknes H, Liltved H, Thomas KV.
Diurnal variations in the occurrence and the

fate of hormones and antibiotics in activated

VT = — DA A v @ FKRLEE T, fiAKD
RURARTY AL, AVLT7 AR — T

coH ATV, FuTaFt L DEED

27




sludge wastewater treatment in Oslo,

Norway. Sci Total Environ. 2010;408:1915-
24.

HAFTIVAZRFRLZAH, RHAOZ A I
7L OBEAR LN, B TIE, HiE
HEOEWFRREFILREN TH Y | LBk
DRI ARTY L, AT 7 A RFH—)1
a7 aXh U OREE, WRAKED bE
Mmole, YIrraxHh gk, £ORWERE
FOTDIT, WEHAKFCTEHEL TRV, fhofi
EHROBI L L 10 fFRETHAEL TV,

Li B, Zhang T. Mass flows and removal of
antibiotics in two municipal wastewater
Chemosphere.

treatment plants.

2011;83:1284-9.

BUED 2 OO TR T, 7 77 A 20 FfH
OHEEERE LT, ToEV I 77 L
XU, ANT 7 AR — v AVT 7Y
TV, AT ANy —v ZaT R
THA 7V, NravwA v U ALEEBR Y 7
T ATBH2~100%72, TrEV Y v v T7 7 L
X UEHETE T 91~99% 3 FRE S LTV e,

Gulkowska A, Leung HW, So MK, Taniyasu
S, Yamashita N, Yeung LW, Richardson BdJ,
Lei AP, Giesy JP, Lam PK. Removal of
antibiotics from wastewater by sewage
treatment facilities in Hong Kong and
Shenzhen, China. Water Res. 2008;42:395-

403.

T RE O 4 TPFTO TS IZB W T,
TAIK &R P o fiE S 9 fidE 2 HIE L7,
FHONHEETIIE 7 7 L XV U ORENEK
HEo T2, W L OMEE IR S 7
Mmole, R ORBIGOMAKTIE, 7+
B AEE LTV, FEO L D%
DREIIE > T, I IT 25U
HWOMFERANRZ = BRI TNDLDTHAH
I MHIERTIX, /r7uXxH i T T
A7V DBRERPELS, =) A~ A
DERERITIEAD > 72,

Tran NH, Chen H, Reinhard M, Mao F, Gin
KY. Occurrence and removal of multiple
classes of antibiotics and antimicrobial

agents in biological wastewater treatment

processes. Water Res. 2016;104:461-472.

I ARV DFRTH FAKIZOWT, 10 O
%07 ADHEEEME LI, XN=4TF7 7 X
L, Y axTFF R Ttux) arioh
BEEIE, AR TR o 2 TRy
DEREINTZOITH LT, NIV ARTT AR
yavA v ROPEEITIREINL OBV X

28




TR AT,

Chen Y, Shen W, Wang B, Zhao X, Su L, Kong
M, Li H, Zhang S, Li J. Occurrence and fate
antimicrobial resistance

of antibiotics,

determinants and  potential  human
pathogens in a wastewater treatment plant
and their effects on receiving waters in
Nanjing, China. Ecotoxicol Environ Saf.

2020;206:111371.

HE D BN D T AMLERIIZ 38\ C L 18 FEEE D HT
AR E LT, ZORTALT 7 A hFHY
— AN b EHECHRESh, ZORELED
mrol, PUEEDOBRED =D A=A A
T, EWFHE T EM TR SR TH -
Tzo 7220, ¥ 2 OREITIFIRA~OEEN
F—OHERKTH T,

29




