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Methods for the determination of urinary biomarkers of exposure to pesticides
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We have developed the determination method for urinary metabolites of
pesticides. Ninety and 74 urine samples have been collected from farmers and the control group,
respectively. The numbers of urine samples obtained from pest control operators were 281. We are
collecting a lot of urine samples from general population continuously. These samples have been
analyzed by metabolome and chemical-target analysis. Five potential biomarkers have been detected at

this time. The exposure biomarker for neonicotinoid and pyrethroid exposure were measured from the

collected urine samples.



1)

2)

10 (

Lifetime Pesticide Use and Telomere Shortening
among Male Pesticide Applicators in the
Agricultural Health Study, Hou et al., Environ
Health Perspect. 121: 919-24 (2013)

(buccal cell DNA)

Oxidative stress, hematological and biochemical
alterations in farmers exposed to pesticides. Wafa
et al., J Environ Sci Health B. 48: 1058-69 (2013)

(Organophosphorus insecticide, OP)

(pyrethroid insecticide,

PYR)
(neonicotinoid insecticide, NEO)
( 1,2,15)
( 4)
OP, PYR NEO
OP, PYR NEO

OoP PYR

OP PYR

)
(n=200 )
(200 )
(GC-MS)
)
(
VS. )
GC-MS
(LC-MS/NMS)
6
NIST AMDIS
MPP
1 Entity

1D Brouwser

SIM



Y-Axis

\\
S Z-Axis

H1. EIXRNFTEELIZIDRI7FAYRT
LODMDY VT VITHRNEREMEE TS
EIBALT=,

F.avba—)LE#

H BRAEISMIERE

X0+ [+ EIC1325.0000) A% 2012040765 D

825

8
775
75
725
7
675
65
6.25
6
575
55
525
5
475
45
425
4
27
5
EE
3
278
25
225
2
1.78
15
125
1
075
05
025
0

|
197 198 198 A a1 22 203 s 205 20s 207 20s
2k vs. BITERA (min)

2.

PHENOL,
4,47 -METHYLENEBIS[2-(1,1-DIMETHYLETHYL)
-6-METHYL-

NEOs
(Flower, n=61)
(PCO, n=50)
NEOs (FD,
n=51) 3 7 NEO
NEO7
> NEO FD 0.46,
PCO 1.24 Flower 7.52 nmol/g

creatinine 124, 78
777 nmol/g creatinine 2 NEO
thiamethoxam, dinotefuran 2 NEO
Flower 2
( p<0.001) NEO
NEO
3)
3 3
(GC-MS)
(Bouatra 2013)
Agilent Fiehn
pH
tert-
pH (pH2, 7,
9)
6
( A-F)
6
A
D
A D
A
181
45 /
6 22 18
10
GC-MS
(acetamiprid, ACE)
(
)



ACE
ACE
ACE
ACE
(n=6) ACE
(7.1 mg/kg, 2 /
7.1 mg/kg /
)

ACE
desmethyl-ACE des-ACE

6-Chloronicotinic Acid 6CN

ACE
(tl/2) 3.0+ 0.4 hr
—IRF [ AR A L 0 AR SR 82%

ACE 168
(mol )
5% des-ACE 18% 6CN 10%
23% 32%

37% (CV%)

ACE6 hr des-ACE 6CN
6 hr 12 hr

12
Quantitative analysis of

organophosphate insecticide metabolites
in urine extracted from disposable diapers
of toddlers in Japan. Oya N, Ito Y, Hioki
K, Asai Y, Aoi A, SugiuraY, Ueyama J, Oguri
T, Kato S, Ebara T, Kamijima M. Int J Hyg
Environ Health. 2017 220(2 Pt A):209-216.

Effects of Paraoxonase 1 (gene
polymorphisms on organophosphate
insecticide metabolism in Japanese pest
control workers. Sato H, Ito Y, Ueyama J,
Kano Y, Arakawa T, Gotoh M, Kondo T,
Sugiura Y, Saito I, Shibata E, Kamijima M.
J Occup Health. 2016;58(1):56-65

Exposure characterization of three
major insecticide lines in urine of young
children in Japan-neonicotinoids,
organophosphates, and pyrethroids. Osaka
A, Ueyama J, Kondo T, Nomura H, Sugiuray,
Saito 1, Nakane K, Takaishi A, Ogi H,
Wakusawa S, 1to Y, Kamijima M. Environ Res,
147 ( 89-96), 2016

Temporal Levels of

Urinary

Neonicotinoid and Dialkylphosphate
Concentrations in Japanese Women Between
1994-2011. Ueyama J, Harada KH, Koizumi A,
Sugiura Y, Kondo T, Saito I and Kamijima
M. Environ Sci Technol, 49 24 (
14522-14528), 2015

Comparison of different urine
pretreatments for biological monitoring
of pyrethroid insecticides. Toshima H,
Yoshinaga J, Shiraishi H, Ito Y, Kamijima
M, Ueyama J. J Anal Toxicol, 39 2 (
133-136), 2015

Biological Monitoring Method for
Urinary Neonicotinoid Insecticides Using
LC-MS/MS and Its Application to Japanese
Adults. Ueyama J, Nomura H, Kondo T, Saito
I, Ito Y, Osaka A, Kamijima M. J Occup
Health, 56 ( 461-468), 2015

Effects of Paraoxonase 1 gene
polymorphisms on organophosphate
insecticide metabolism in Japanese pest
control workers. Sato H, Ito Y, Ueyama J,
Kano Y, Arakawa T, Gotoh M, Kondo T,
Sugiura Y, Saito I, Shibata E, Kamijima M.
JOccup Health, 58 1 ( 56-65), 2015

Lack of contribution of multidrug
resistance-associated protein and organic
anion-transporting polypeptide to
pharmacokinetics of Regorafenib, a novel
multi-kinase inhibitor, in rats. Hotta K,
Ueyama J, Tatsumi Y, Tsukiyama I, Sugiura
Y, Saito H, Matsuura K, Hasegawa T.
AnticancerRes, 35 9 ( 4681-4689),
2015

A revised method for determination of
serum mercaptalbumin and
nonmercaptalbumin by high performance
liquid chromatography coupled with
post-column bromocresol green reaction.
Ueyama J, Ishikawa Y, Kondo T, Motoyama M,
Matsumoto H, Matsushita T. Ann Clin
Biochem. 52 ( 144-150), 2015

A revised method for determination of
dialkylphosphate levels in human urine by
solid-phase  extraction and liquid
chromatography with tandem mass
spectrometry: application to human urine
samples from Japanese children. Ueyama J,
Saito I, Takaishi A, Nomura H, Inoue M,
Osaka A, Sugiura Y, Hayashi Y, Wakusawa S,
Ogi H, Inuzuka K, Kamijima M, Kondo T.
Environ Health Prev Med, 19 6 (
405-413), 2014

Contribution of plasma proteins,
albumin and alpha 1-acid glycoprotein, to
pharmacokinetics of a multi-targeted
receptor tyrosine Kkinase inhibitor,




sunitinib, in analbuminemic rats. Toyama
Y, Ueyama J, Nomura H, Tsukiyama I, Saito
H, Hisada T, Matsuura K, Hasegawa T.
AnticancerRes, 34 5 ( 2283-2289),
2014

A non-invasive biomonitoring method for
assessing levels of urinary pyrethroid
metabolites in diapered children by gas
chromatography-mass spectrometry. Saito S,
Ueyama J (This author contributed equally
as first author), Kondo T, Saito I, Shibata
E, Gotoh M, Nomura H, Wakusawa S, Nakai K,
Kamijima M. J Expo Sci Environ Epidemiol,

24 2 ( 200-7), 2014
19 ,2016 12 ,
, 2016 5
,2016 5 ,
, 2016 5

Measurement of concentrations of
organophosphate insecticide metabolites
in urine extracted from used diapers in
1.5-year-old children , Naoko Oya, Yuki
Ito, Keisuke Hioki, Yuya Asai, Arisa Aoi,
Yuka Sugiura, Jun Ueyama, Tomoko Oguri,
Sayaka Kato, Takeshi Ebara, Michihiro
Kamijima , 2nd international conference on
human biomonitoring , 2016 4

, Concentration
s of urinary pyrethroid metabolites in
Japanese women between 1994-2011 , Jun
Ueyama, Koouji H Harada, Akio Koizumi,
Yutaro lkuta, Takaaki Kondo, Isao Saito,
Michihiro Kamijima , 2nd international
conference on human biomonitoring , 2016
4 )
Interlaboratory and intraindividual

variability analysis in measurements of
urinary metabolites of organophosphorus
insecticides , Yuki Ito, Jun Ueyama,Shoji
Nakayama, Tomohiko Isobe, Hirotaka Sato,
Naoko Oya, Koichi Yoshimasu, Kanami Tsuno,
Nozomi Tatsuta, Kunihiko Nakai, Michihiro
Kamijima , 2nd international conference on
human biomonitoring , 2016 4

’ 7 ’ 27
, 2015 10
27 ,
2015 10 .
43
, 2015 10 s
, 43
,2015 10
. . 42
2015 6 ,
3
, 85
,2015 3 ,
. 85
, 2015 3 ,
20 .
85 ,2015 3
0
o 0
o 0



o

@

®

*

UEYAMA Jun

00397465

KONDO Takaaki

00195900
KAMIJIMA Michihiro

80281070

SAITO Isao



