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Antimicrobial resistant bacteria (ARB) were detected in the urban surface
water of all survey points (20 sites) in Tokyo. More than half of ARB are resistant to two or more
antimicrobial agents. Especially, resistance to ampicillin with sulbactam (62%) and clarithromycin
(54%) was frequently detected; both are used in the clinical setting for a long time, more than 25
years in Japan. Furthermore, we detected a huge amount of antimicrobial resistance (AMR) gene from
surface water. The most frequent AMR genes were related to  -lactam, which are a class of
broad-spectrum antibiotics. These AMR genes are a critical problem for the treatment of infectious
disease. Consequently, it is considered that human antimicrobial use has an impact on AMR in surface

water.
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16S rDNA sequence analysis 16
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St8 Enterobacteraerogenesstrain KCTC 2190 *1 (Miro et al 1995)
St.12  Raoultellaornithinolytica strain *1(Sengetal.2016)
SAM & CLR St.12 Escherichia fergusoniistrain ATCC 35469 *2 (Simmons et al2016)
St.17 Pseudomonas plecoglossicidastrain NBRC 103162 #2 (Nishimori et al 2000)
St.18  Bacillus cereus ATCC 14579 *1 (Mazza et al 1992)
st.10 Hafnia paralveistran ATCC 29927 *1 (Osuka et al2011)
CLR il subeilic oty
St.13 Bacillus subtilis strain 168 %1 (Steinmetz & Richter 1994)
St.12  Chryseobacteriumrhizoplanae strain JM-534 *3 (Kanpferet al 2015)
SAM St.13  Exiguobacterium indicum strain *4 (Chaturvedi & Shivaji2006)
St.14  Acinetobacter junii strain ATCC 17908 *1 (Yoonet al 2016)
St.16  Bacillus cereus ATCC 14579 *1 (Mazzaetal 1992)
LVX St.15  Bacillus cereus ATCC 14579 *1 (Mazzaetal 1992)
St.15  Bacillus cereus strain xqq03 *4 (Fenselau et al2008)
. St8 Chryseobacterium joostei strain V4 *4 (Hugo et al2003)
IH,SAM, AN St.14  Chryseobacterium tructae strain 1084-08 %2 (Zamora et al2012)
SAM, AN,LVX St.16 Bacillus cereus ATCC 14579 *1 (Mazzaetal 1992)
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(nulti-drug resistance) 2 Multi-drug resistance 10,854
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Hits 5 MLS 5269
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8 Glycopeptides 4689
9 Aminocoumarins 2292
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