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Effect of difference in the environment on the reduction of risks caused by pharmace
uticals and antibiotic-resistance
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The fate of pharmaceuticals and antibiotic-resistant bacteria in the water environ
ments was investigated considering the risks related with indirect use of treated wastewater. Nitrificatio
n promoted the degradation of a group of pharmaceuticals. The nitrifiers obtained from the nitrient-rich e
nvironments were generally less sensitive to the antibiotics than those obtained from the pristine environ
ments. Microcystis aeruginosa was extremely sensitive to fluoroquinolone antimicrobials. The ratios of Esc
herichia coli resistant to third-generation cephalosporins were in the range of 3.1% - 4.5% in the case of

the samples taken from the Tama river. The ratios of multiple-resistant E. coli to both fluoroguinolones
and third-generation cephalosporins were increased along with flow direction in the river.

ESBL



o

@

®

o

Newater

pipe-to-pipe

@

(Nitrovacter winogradskyi)

10 mgN/L
20
Microcystis

aeruginosa (NIES -87)

( 360nm
670nm

)

®

(

0.1 mL 600 mL) 0.45p

m ECC

Escherichia coli

ECC

API1-10 (BioMérieux Inc.)
93% Escherichia coli
Serratia Klebsiella

200
Mueller-Hinton

ampicillin (ABPC) 32 mg/L, gentamicin (GM)
8 mg/L, tetracycline (TC) 16 mg/L,
cefotaxime (CTX) 64 mg/L, meropenem (MPM)
16 mg/L, Ilevofloxacin (LVX) 8 mg/L,
sulfamethoxazole / trimethoprim (ST/TMP)
152/8 mg/L
1
Kirby-Bauer

(ABPC, piperacillin
(PIP)), €m0,



(cefpirome
(CPR), cefepime (CFP)),
(imipenem (IPM), MPM),
(GM, amikacin (AMK)),
0,
(ciprofloxacin (CIP), LVX, sitafloxacin
(STFX)) (ST/TMP)
@D
0.1
1 10up g/L
10 p g/L
(cyc SAC)
N,N-diethyl-m-
toluamide(DEET)  Trametes versicolor
0.1y g/L
®
-2

(LVX)

LVFX 0.5 pg/mL

Sug/mL  LVFX

o0 —— S s /’ -
- e VA
o T A

7 /

i —songm [ ——

A el
e

gm 2.0, L _—

Frs —esoperem A S Y = A
a2

=

1 3 5 7 o 1 13 15 17 19 21

IR 5 #
-2 LVX
4.0 pg/mL LVFX
1: R d " z
O 05/ mL /
o0 [ o
o *Z:zml. !}(/ //
I i
ra ) 4 -
£o A ~
; A
12 ; ."i ‘5 i’ él III |I3 |I5 IIT IIEl ZII
i B
-3 LVX Nitrovacter
winogradskyi
8 ug/mL
0.5 pg/mL
Microcystis aeruginosa
50%
LvXx 3.3
pog/L CIP  4.2u g/L LVX
1.9y g/L CIP  2.0p g/L ( -4

1pg/L 4 pg/L

GM 50%
150p g/L



120p g/L

50% TC
900u g/L 1700y
g/L LVX  CIP
GM, TC
130
120

FH 7 i ()
=

e
00 0004 0005 Q0% 000 o0 009 Al
AR (mg/l)
-4 LVX CIP
Microcystis aeruginosa

1 A T 1

®
-5
2,715

ESBL

3.1% 4.5%

3.4%

RS KO

&gy S (T ARIIKETAT) 3. 4%

HE & (T RALEE AR ST 2) 4. 5%
EZ SN

HINAEETO.2% -
HHIEE A 3. 3%

BRILGESR) W ;-

A THRAEMREAS

-5 CTX

-1
(
(
)
(
)
1
ESBL
-1CTX
CPR  GMor LVXor
CTX  orCFP AMK CIP or
STFX
E 12  25% 33% 25%
F 18  33% 11% 2206
G 15  47% 13% 13%
H 16  75% 250 31%
-6
2.715 ABPC
12.6% CTX 2.3%, GM 2.0%,
LVX 1.8%, MPM ST
7.2% TC 7.3%
( )
737
0.14
0.12 B c#EL - KB E2715%
~ 0.10- O FAMBANSHEL-KBETITH
i
R 0.084
i
EO.OG
0.04
0.02
0- : u
ABPC CTX GM LvX MPM ST TC
% R ZA
-6



Aeromonas

Senotrophomonas
maltophilia Pseudomonas aeruginosa
Acinetobacter baumannii

N.H. Tran, V_.T. Nguyen, T. Urase, H.H.
Ngo (2014) Role of nitrification in the
biodegradation of selected artificial
sweetening agents in biological
wastewater treatment process, Bioresource
Technology. Volume 161, Pages 40-46. DOI:
10.1016/j .biortech.2014.02.116(

)

Ngoc Han Tran, Taro Urase, Thi Thao Ta
(2014) A preliminary study on the
occurrence of pharmaceutically active
compounds in hospital wastewater and
surface water in Hanoi, Vietnam, Clean
Soil, Air, Water, Volume 42, Issue 3,
267-275. DOl: 10.1002/clen.201300021(

)
(2013):

, 17, 4, 54-58. ( )
http://eica.jp/search/index.html

Ngoc Han Tran, Jiangyong Hu, Taro Urase
(2013) Removal of the insect repellent
N,N-diethyl-m-toluamide (DEET) by
laccase-mediated systems. Bioresource
Technology. 147, 667-671. DOl :
10.1016/j -biortech.2013.08.113(

)

Ngoc Han Tran, Taro Urase, Huu Hao Ngo,
Jiangyong Hu, Say Leong Ong (2013) Insight
into metabolic and cometabolic activities
of  autotrophic and heterotrophic
microorganisms in the biodegradation of
emerging trace organic contaminants.
Bioresource Technology. 146, 721-731.
Review Article, DOl :
10.1016/j -biortech.2013.07.083(

)

Heekyong Oh, Taro Urase, Dai Simazaki,
Hyunook Kim (2013): Effect of natural
organic matter on adsorption of ionic and
nonionic pharmaceuticals to granular
activated carbon, Environment Protection
Engineering, Vol. 39, No. 4, 15-28. DOI:
10.5277/epel30402( )

(2012):
, 35, 5,
73-80. ( )

https://www.jstage. jst.go.jp/browse/jsw
e/-char/ja/

(2013):

, 50, 166-168.(
2013 11 20 )

(2013):

, 50, 169-171.(
2013 11 20 )

(2013):

179-181.( 2013 11 20 )

(2012):
, 49, 139-141.( 2012
11 29 )
(2012):
. , 46, 33. (
2012 3 14 )
(2011):
7 I 48!
232-234.( 2011 11 26 )

http://ww2_teu.ac.jp/urase/research/

@
URASE, Taro



@
TADA, Yuichi

NISHINO, Tomohiko




