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This study revealed the following four points. Firstly, the environment where we live has been
polluted with antimicrobials and the concentrations were less than detection limit by LC-MS/MS.
Secondly, there was possibility that antimicrobials could not appropriately removed at water-treatment
plants. Thirdly, the isolated gram-negative bacilli showed resistance to antimicrobials whose
concentrations were undetectable by LC-MS/MS. Fourthly, quite a few bacilli were not sensitive to
Quinolones and Carbapenems, and these MDROs might threaten human health.
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Figure 1. Study sites along Tama Riverin Tekyo
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Figure 2. Culture & Identification of Bacteria
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Figure 3. Susceptibility Test

Checked susceptibility to 16
kinds of Antimicrobials by
Antimicrobial Susceptibility
Disk (KB disc®, Eiken)on
Muller-Hinton agarmedia

Antimicrobials -

1) Oxacillin (MPI), 2) Ampicillin (ABPC), 3) Ampicillin+Clavlonic
acid (AMPC/CV), 4) Erythromycin (EM), 5) Doxycycline (DOXY)
6) Tetracycline (TC), 7) Gentamicin (GM), 8) Cefarotin (CET),

9) Cefotaxime (CTX), 10) Ceftriaxone (CRX),11) Cefuroxime
(CXM), 12) Imipenem (IPM), 13) Tazobactam+Piperacillin

16) Co-trimoxazole (8XT)
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Table1. Antimicrobial Concentration at Sampling Points
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<09 12 38 56 39

Trimethoprim 09 <09 B1 B3

Sulfamethoxazole <10 =10 <0 260 250 140 21.0 230 290 250

Tetracycline <60 <60 <60 <60 <60 <60 <60 <60 <60 <60
Norfloxacin <13 <18 «1.8 =18 «1.8 <18 <13 <18 =13 <8
Amoxicillin <17 <17 <17 95 74 23 <17 48 100 130
t ot t | I S
Sluice STP WRG STP WRC WRC
WRC 2'WRCs

STP: Sewage TreatmentFlant, WRC: Water Reclamation Center

Figure 4. Measuring Antimicrobial Concentration

EDTA-2Ma Ascorbicacid

gl T gl
— | SolidPhase | o —s Evaporation with

Extraction
by CH:0H Nz flow

Disolve with
5% CH3CN sol
(0.1% HCOOH)

!

LC-MSIMS

Tetracycling Marflaxacin Amoxicillin

Table 2. Bacteria Genera by Sampling Points
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E. coli

Klebsiella sp. 1 0 2 3 1 4 1 1 4 1 18
Aeromonas sp. 3 9 (] 7 6 5 8 8 5 7 64
Pseudomonas sp. ] 0 ] 1] 1 1 1] 3 1] 0 5
Vibrio sp. 1 0 1 0 1} 0 2 1 1 2 8
Crthers 1 0 3 0 2 1 4 2 1 1 15
Total 9 gl 12 1 12|12 15 15 12 | 13 120

M.B. 22 colonies of Staphylococcus sp. were excluded from this table
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Table 3. Antimicrobial Resistance by Samplmg Points
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MPI 8 9l ] 13 HF
ABPC & S S P P R s 9 107
AMPC /CV 5 7 10 9 g8 10 10 M T 2 79
EM 8 8 & T 6 10 T 12 9 5

DOXY o 0 o 3 1 o o 1 2 o 7
TC o 0 s 4 3 3 1 5 2 o 18
GM o 0 0 1 1 0 1 &3] 1 o 7
CET 5 5 6 6 710 6 6 7 T 65
CTX o 0 o o 1 1 o 1 2 o 5
CRX 0 0 0 0 0 2 2 o 4
CXM o 1 Z 3 4 6 1 4 4 1 26
IPM 3 5 1 3 1 3 3 1 4 1 25
TAZPIPC 2 4 o 5 4 4 3 4 8 4 36
CPFX 0 0 1 3 0 o 3 1 3 o 1"
LVFX o 0 1 2 1 o 1 1 o o 6
SXT 2 1 3 2 3 1 5 2 o 17
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Table 4 Wulti-Antimicrobial Resistance by Sampling Points
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Tab\e 5. Antimicrobial Resistance by Bactema Genus

P Kiebsiella sp. Aeam = | = e e
N=18 N=B N=15 N

10 18 lNRJ 5 8

ABPC 5 3

AMPC JCV 3 8 54 5 2 779
EM 10 8 29 5 3 11 76
DOXY 1 5 1 i 0 0 7
TC 2 5 7 2 2 18
GM 2 1 4 i] 0 0 7
CET B 13 23 4 1 10 65
T 1 2 ] 2 0 0 5
CRX 1 1 ] 2 0 0 4
XM 5 8 3 5 0 5 2%
1PN 3 3 16 i] i 3 25
TAZ/PIPC 3 7 17 1 0 5 36
CPFX 1 3 4 i] 0 3 11
LVFX 2 2 1 1 0 0 6

2 3

SXT 3 5 1 0 17

Penicillins Both 5 7 9 & 10 10 7 2 79
Tetracyclines Both o ¢ 0 3 1 0 0 0 1 0O 5
Cephalosporins  Two 0 1 2 3 3 5 1 1 2 1 19

Thwee 0 0 0 0 1 1 0 1 0 0 3

Four 0 o 0 0 0 0 0 1 2 0 1)
Carbapenems Both 2 3 0 2 1 3 3 1 4 1 20
New Quinelones Both o 0 0 2 0 0 1 0 0 0 3
9of 16 o o1 0 0 1 1 1 1 0 &
10 of 16 0 0 0 1 0 2 0 0 1 0 4
11 of 16 o o 0 1 1 0 0 0 1 0 3
12 of 16 0 0o 0 0 0 0 1 1 0 0 2
13 of 16 0 0 0 0 0 0 0 0 1 0 1
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NR: Natural Resistant
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Table 8. Multi-Antimicrobial Resistance by Eiacter\a Genus

K bs ella | Aeromonas | Ps udom:ma Ifbna Total
Anllm ob«l N=I0 M=|8 M=E-l M=|5 N=120

0of 16
1of 16
20f 16
3of 16
4of 16
5of 16
Gof 16
Tof 16
8of 16
9of 16
100f16
11of16
120f16
130f16
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19
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"
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Table 8. Correlation Matrix of Inhibition Zone Diameter

amongTestedAntim\crobials N=120

—
12 |3 [2 189 [1w][n]
ceT 1 |43 9| 222 538 | 468 | 378 | 430
‘2¢Tx IR 01| 485 | 506 | 509 | 635 | 485 |
'3cxM [ 455 | 622 | 66| 634 568
[a1Pm 401 | 263| 340 | 254| 301 |
'sAMPCICY 279 | 10| 380 132| 33
‘6 TAZIPIFC [T - -1 -7 - [100] s14| 378 481 45| 00
[7em T =TT - T -1 - T100| 514| 616| 623 | 447|
‘sEm = T -1 =T -1 -1- 1100 7e0] 62| 388|
'apoxy [T -1 -1 -T-1-1-71- 10| ess| asa
[ToLvix - - -1 -T-T-T-1-"1100 |
e - -1 -T-1-1-T-1T-1-"T10]

Figuresindicates Correlation coefficient
[p=001, []p=005

Table 7. Imipenem (IPM) resistantstrain (N=25) and
resistance to the other antlmlcroblals

#of Antimicrobials E Coli | Klebsialla sp. Aemmonassp Others | Total
N=3 N=3 N=16 N=3 N=25

IPM only

IPM + TAZIPIPC 2 2 il 3 20
IPM + CPFX 0 1 2 3 5
IPM + LVEX 0 0 1 0 1
IPM + GM 0 0 2 0 0
Copratoagorion. 3 3 s 3w

Table 7 (2, 25 K{AD IPM (iR A3 [FIRFIZ
ED LD REANTMIEEZ R L TWB DN
DWTE L D7, 25 iR 20 RIS
TAZ/PIPC (2 HTHETH Y, 17 BiA»R D72 <
EH 1A T 7 r AR Y v RERNHET
HoT-.

Aeromonas spp. TiE, IPM & & 12 GM it
PEAY 16 FRIAH 2 K RIZ /L 5 4u7=. Aeromonas
spp.iE, MIAFESCAFEICEG AR 3 i

E<HBENTWANR, b MR 2R
wEINDZ k‘i/)iﬁb\ LG, %

%75\7\71\7 B DA RERERIC
ﬁ%@%fﬁbtiou(l.ﬁ%ﬁ%
%@J@%%%%E@) HE UK B D T,
T EICB T 2HEBOZEEIC
Aeromonas spp. FW“@JZNJ AR = AN AN

EBETLHE, BETERVWHETHS.
Table 8 IZiifMERERICEHIT 2 o3
FNZ K92 56 E B 1L o B 0 FEAIR T D
FIZ A2 DO TH S, 1FE A EDIEAMT

4 £
RN BTS2 E1E, RICHT
WETHD.

O Fx OBREITT TITHAERNTHEI L

TEY, ZOMFEIX LC-MSIMS IZ X 51
HIRA R CTHD.
@ KEFHEFE S O FREE & PrARNE E

ORNCHBE MBI <, Al TIh
%@%ﬂ#ﬁ@ CHEBR SR T
BN S 5.

@QBmEKP O I HEERE I,
LC-MS/MS % H BR S A o 0D ¢ BE D Hi A=
ANk LT H M2 85T 5.

@ BREAKTOMEDEL TR/ 0 REB
KT/ AR IEANT b i % 1
/BLTBY, ZhboZH MR
(MDROs: multidrug-resistant organisms)
it FORFBEEZENTRRICH D

B MDROs |2t RSB EET 5 E 708
20%, AL, KATHOLYZ Y —v g0
EC, NP Z ST 2@ L il
[CEHET DD THA D . Z &I Aeromonas spp.
RETONTIE, FR E TG LRNRY
IR L C b A T3 5 e I3
<, RICER L THIERZET 52 23T &

PETRN. ZDE DR AT ZETRER O —
oL, PUEANC X DBREEGRTH D, il

REFXF /B BB IO NN L RE
FNxT DMmHERE TH D0, T D DIAIN
FEFBECEMEE CHEA I &V it
THAROHZR LT THITEA LR, F
Ja U REANIOSE L NDARNHTHRE D
:k&gé%ﬁﬁék BRI K OFLAER O
— IR ERERCEREDOHBENS FAH
A%ﬁéﬂtk%zé@##éf&%?
MIBEOARE X, PLAERNC X DREGRTH
D, Z OPREERITEIL LC-MS/MS # LI T LT




bHFTOLZAWERZ W L5,
Aeromonas sp., & %M E. coli 72 K21 5
MHEFRBRRE RS T2E=2 1 71K
FlaBET 2 220RBEELELTRET
5.

5. ERRERLE
(BFFEAREEE . WFSE 003 M OSHLEERFZE 12
=GN

E=2 FING WD

O BWAEF (R A N, #8445, AR
FEREE % OBRBEK P OMHER 22V T (N
RIIIAW IR R 2 ), 5 14 [0 H AKER
By R Yy A [REEOMISIZRT
KRR AR . 2011 4 9 A 10 A
7 AlE, RAETERE.

@ Junko Okumura, Satoshi Nakamura, Taro
Yamamoto. Presence of multidrug-resistant
organisms in aquatic environment: What is its
implication on human health? 1V International
Conference on Medical Geology. 23 September,
2011, Sheraton Nicolaus Hotel & Conference
Centre in Bari, Italy.

6. AFFERHRR
(OMFFEAREE
BAT  JIEF (OKUMURA JUNKO)
Rl R« BVHE AR « R
WF9e 3 40323604

QW FE /s
iRt # (NAKAMURA SATOSHI)
[E N EFRERE 2 — R  ~ T
TGS - BERE
WrotE B . 40207874
(H22—H23: #f5eth 11#)

Q)ELENFTEH
%Y



