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Investigation of adverse health effects of environmental chemicals by a birth
cohort study:focused on gene environment interactions
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20,000 mother-infant pairs were recruited in 40 obstetric hospitals in Hokkaido,
Japan. We investigated the association between prenatal exposure to tobacco smoke, dioxins and
perfluorinated compounds and several developmental outcomes such as e infant growth, neurodevelopment,
and allergy after birth until 8 year-old.

We observed that prenatal chemical exposures were associated with (1% eroxisomal proliferator-activated
receptor beta (PPARB ) genetic polymorphism on serum lipid in maternal blood, (2) DNA repairing (X-ray
cross-complementing gene 1; XRCC1) genetic polymorphisms on infant birth weight, (3) insulin growth
factor 2 (IGF2) methylation in cord blood, and (4) infant neurodevelopment at 1.5-year-old. In addition,
we attempted to identify the risk factor of the attention deficit/hyperactivity disorder (AD/HD), the
result showed that alcohol drinking and smoking increased the odds ratio.




1990

Corborn et al 1996

PCBs

PFOS PFOA
Fei et al 2010; Wang
etal 2011

(Dominguez-Salas et al 2012;

Heijmans et al 2008) (Knopik et
al 2012) DNA
2002
Nakajima et al 2006
Todaka
et al 2008
PCDD PCDF

Konishi et al 2009

Kobayashi et al 2013

1 6
Miyashita et
al 2011
PFOS/PFOA
Inoue et al 2004
Washino et al 2009 PFOS/PFOA
IgE
PFOS/PFOA 1 6
Okada et al
2012
Sata et al
2005

AhR,CYP1A1,GSTM1
Sasaki et al 2006

Vreugdenhil

etal., 2002; 2004

2 5

Ku et al 2015

1)

) 8

PCB

DNA

DNA
(SNPs) DNA
1) PCBs

A GC/MS
LC-MS/MS
2 DNA
SNPs DNA
Fludigm
EP1

AHR



dbSNP ID: rs2066853 CYP1A1
rs1048943 DNA
XRCC1 rs1799782
PPARB  rs1053049
rs2267668 SNPs
Applied Biosystems
IGF2/H19 LINE1 3
DNA
3
4
3
6 7
ATS-DLD
ISSAC
6 1
6

Bayley Scales of Infant
Development 2nd edition BSID-II
3 6
Kaufman Assessment Battery for
Children(K-ABC) Child Behavior
Checklist(CBCL)

WAIS-R
8
ADHD-RS
ADHD
(1)PCBs
PCB 6 1 6
BSID-11
6 29
1
MDI
23
PDI 1 6
MDI PDI
PCB 6 1 6
BSID-1
6 29
1
MDI
23
PDI 1 6
MDI PDI

)

PPAR
B PFOS
PPARPB PFOS
DNA
AHR CYP1A1 XRCC1
-145 g P =0.003
DNA
3 DNA
DNA
A
PCB
PCDF 10 IGF2
4.21% P < 0.05
PFOA
10 IGF2
1.53% P <0.05
(4)
8 ADHD 9.6%
ADHD
1.75
1.47 2.09
7
14.2%
21.0% 14.6%
IgE
42



| | | o]

AHR  CYP1A1 XRCC1l
144 GA/AA AA CcC

B (95%CT)

Reference

174 GA/AA  AA  CI/IT 34 (-1, 69)
96 GA/AA AG/GG  CC 19 (-24, 63)
100 GA/AA AG/GG CT/TT 43 (0, 86)
72 GG AA cc 81 (31, 131)**
74 GG AA  CIIT 36 (-14, 86)
25 GG  AG/GG  CC 28 (-46, 102)
48 GG  AG/GG CT/TT 97 (32, 162)**
250 GA/AA  AA cc 22 (-32,76)
290 GA/AA AA  CI/IT -56 (-111, -2)*
164 GA/AA AG/GG  CC -70 (-136, -4)*
178 GA/AA AG/GG CT/TT 22 (-83,39)
122 GG AA cc 0(-72,72)
129 GG AA  CIAIT -47 (-121,26)
64 GG AG/GG CC -64 (-186, 58)

68 GG  AG/GG CT/TT  -145(-241,-50)%*
P =0.199

AHR, G>A, Arg554Lys, CYP1AL, A>G,
lled62Va; XRCC1, C>T, Arglo4Trp.

B

IGF2 DNA

Reference
95% P P
int
PCDDs PCDFs Non-ortho PCBs Mono-ortho PCBs Total dioxins
-1.00 T
-200
300
400 P=0328 P=0.067
i P=0322
-5.00
-6.00
Proe Bar TEQ 10
700 R IGF2 DNA 95
-800 P=0.015* * P <005

IGF2 DNA

13

C. Miyashita, S. Sasaki, T. Ikeno, A. Araki, S.
Ito, J. Kajiwara, T. Todaka, N. Hachiya, A.
Yasutake, K. Murata, T. Nakajima and R.
Kishi, Effects of in utero exposure to
polychlorinated biphenyls, methylmercury,
and polyunsaturated fatty acids on birth size,
Sci Total Environ, , 533, 2015, 256-265,
DOI: 10.1016/j.scitotenv.2015.06.108

R. Kishi, T. Nakajima, H. Goudarzi, S.
Kobayashi, S. Sasaki, E. Okada, C. Miyashita,
S. Itoh, A. Araki, T. Ikeno, Y. Iwasaki and H.
Nakazawa, The Association of Prenatal
Exposure to Perfluorinated Chemicals with

Maternal ~ Essential ~and  Long-Chain
Polyunsaturated  Fatty = Acids  during
Pregnancy and the Birth Weight of Their
Offspring: The Hokkaido Study, Environ
Health Perspect, , 123, 2015,
1038-1045, DOI: 10.1289/ehp.1408834

28 2015 37-48.

, Endcrine Disrupter News

Letter 18 2015 5.

http://mol .medicalonline_jp/library

/journal/download?Goods1D=dh4endnl/

2015/001801/005&name=0005-0005j &Use

riD=133.87.234.254
Okada E., Sasaki S., Kashino I., Matsuura H.,
Miyashita C., Kobayashi S., Itoh K., Ikeno T.,
Tamakoshi A., Kishi R, Prenatal exposure to
perfluoroalkyl acids and allergic diseases in
early childhood, Environ Int, , 65,
2014,127-134,DOI:10.1016/j.envint.2014.01.0
07

, DOHaD

73(6), 2014, 769-775.
http://mol .medicalonline.jp/library/j
ournal/download?Goods1D=cx3child/2014
/007306/002&name=0769-0775j&User 1D=13
3.87.234.254

, , 23(2), 2014,

134-141.
Jumboku Kajiwara, Takashi Todaka, Hironori
Hirakawa, Takashi Miyawaki, Tamiko Ikeno,
Cihiro Miyasita, Sachiko Itoh, Seiko Sasaki,
Reiko KIshi, Masutaka Furue, Dioxins and
PCBs concentrations in umbilical cord blood
collected in Hokkaidou, Japan, Organohalogen
Compounds, , 76, 2014, 1481-1484.
http://www.dioxin20xx.org/pdfs/2014/1229.p
df
Okada E., Kashino I., Matsuura H., Sasaki S.,
Miyashita C., Yamamoto J., Ikeno T., Ito M.
Y., Matsumura T., Tamakoshi A., Kishi R.,
Temporal trends of perfluoroalkyl acids in
plasma samples of pregnant women in
Hokkaido, Japan, 2003-2011, Environ Int,

,60,2013, 89-96, DOLI:
10.1016/j.envint.2013.07.013
Kobayashi S., Sata F., Sasaki S., Ban S,
Miyashita C., Okada E., Limpar M., Yoshioka
E., Kajiwara J., Todaka T., Saijo Y., Kishi R.,
Genetic association of aromatic hydrocarbon
receptor (AHR) and cytochrome P450, family
1, subfamily A,polypeptide 1 (CYP1Al)




polymorphisms with dioxin blood
concentrations among pregnant Japanese
Women, Toxicol Lett, ,219, 2013,
269-278, DOI: 10.1016/j.toxlet.2013.03.013

Kishi R., Kobayashi S., Ikeno T., Araki A.,
Miyashita C., Itoh S., Sasaki S., Okada E.,
Kobayashi S., Kashino I., Itoh K., Nakajima
S., The members of the Hokkaido Study on
Environment and Children's Health, Ten
Years of Progress in the Hokkaido Birth
Cohort Study on Environment and Children's
Health:  Cohort Profile-Updated 2013,
Environ Health Prev Med, ,18,
2013,429-450,D01:10.1007/s12199-013-0357

, , 104(4), 2013,
104-109, DOI:
Tobiishi K, Suzuki S, Todaka T, Hirakawa H,
Hori T, Kajiwara J, Hirata T, lida T, Uchi H,
Furue M, Improvement of measurement
method for hydroxylated polychlorinated
biphenyls (OH-PCBs) in blood samples using
LC/MS/MS, Fukuoka Igaku Zasshi, ,
Apr.104(4), 2013, 128-135, DOI:

14
H. Goudarzi, S. Kobayashi, C. Chen, A. Araki,
C. Miyashita, S. Ito and R. Kishi, Effects of
prenatal exposure to perfluoroalkyl acids on
risk of allergic diseases at 4 years old
children: The Hokkaido Study,
,2015.11.21,

ADHD-RS -
- 74
2015.11.4-11.6,

85
2015.3.26-3.28

— 85
2015.3.26-3.28

Kishi R, Araki A, Hokkaido Study on
Environment and Children’s Health: Cohort
profile and findings of perinatal Perfluoroalkyl

acid (PFAAs)exposure and various health
outcomes, 2014 Conference of International
Society for Environmental Epidemiology Asia
Chapter, 2014.Nov.30-Dec.2, Xinhua Hospital,
Shanghai, China

N170

44
2014.11.19-11.21

Reiko Kishi, Atsuko Araki, Sachiko Itoh,
Chihiro  Miyashita, Houman Goudarzi,
Sachiko Kobayashi, Seiko Sasaki, Ikuko
Kashino, H Nakazawa, Tamie Nakajima,
Takahiko  Mitsui, Katsuya Nonomura,
Perinatal PFAAs Exposure Cause Various
Health Outcomes on Offspring Including
Effects on Reproductive and Thyroid
Hormones: The Hokkaido Study, PPTOX 1V,
2014. Oct.26-29, Boston Marriott long Wharf
Hotel, Boston, MA, USA

Kajiwara J, Todaka T, Hirakawa H, Miyawaki T,
Ikeno T, Miyasita C, Itoh S, Sasaki S, Kishi R,
Furue M, Dioxins and PCBs concentrations in
umbilical cord blood collected in Hokkaidou,
Japan, 34th International Symposium
Halogenated Persistent Organic Pollutants, 2014.
Aug.31-Sep.5 Melia Castilla Hotel, Madrid
Spain

Goudarzi H., Ikeno T., Kobayashi S., Araki A.,
Miyashita C., Sasaki S., Nakajima S., Nakazawa
H., Kishi R., Exposure to perfluoroalkyl
chemicals and neurodevelopment at 6 months of
age, 26th Annual International Society for
Environmental Epidemiology Conference, 2014.
Aug.24-28, University of Washington, Seattle,
USA

Sata F., Eto A., Araki A., Mitsui T., Kanatani Y.,
Kishi R., Nonomura K., Associations between
fetal genetic polymorphisms and cord blood sex
hormone and protein levels, 26th Annual
International ~ Society  for  Environmental
Epidemiology Conference - From Local to Global:
Advancing Science for Policy in Environmental
Health, 2014.8.24-8.28, University of
‘Washington,USA

Kishi R., Prenatal Perfluorinated Compounds
Exposure and Early childhood Health,
DOHaD2013-8th ~ World Congress on
DOHaD,2013.11.17-11.20, SUNTEC Singapore
Convention & Exhibition Centre,Singapore

> [—

,8

- 72
,2013.10.23-10.25,
( )
Itoh S., Kajiwara J., Miyashita C., Kobayashi S.,
Sasaki S., Ban S., Ikeno T., Araki A., Kishi R., The




effects of hydroxylated PCBs in maternal serum
on infant thyroid hormones, Environment and
Health - Bridging South, North, East and West
Conference of ISEE, ISES and
ISIAQ,2013.8.19-8.23, Congress Center
Basel,Switzerland

Kashino 1., Okada E., Sasaki S., Miyashita C.,
Ikeno T., Araki A., Yamamoto J., Matsuura H.,
Matsumura T., Tamakoshi A., Kishi R., Prenatal
Exposure to 11 Perfluorinated Compounds (PFCs)
and infant weight in the Hokkaido Study on
Environmental and Children's Health,
Environment and Health - Bridging South, North,
East and West Conference of ISEE, ISES and
ISIAQ,2013.8.19-8.23, Congress Center
Basel,Switzerland

2
() ) ()

2013, 12 (80-91)
) ) ;

Vol.7 No.2,2013, 7 (195-202)

http://www.cehs.hokudai.ac. jp/

http://ww.cehs_hokudai .ac. jp/hokkaidost
udy/

http://ww.cehs_hokudai .ac.jp/hiroba/

http://ww._fihes.pref.fukuoka.jp/

o

KISHI, Reiko

@

IKENO, Tamiko

ARAKI, Atsuko

MIYASHITA, Chihiro

®

NAKAJIMA, Sonomi

SASAKI, Seiko
() ( )

HANAOKA, Tomoyuki

KAJIWARA, Junboku

MATSUURA, Hideyuki

MUROHASHI, Harumitsu

SIRAISHI, Hideaki

SATA, Fumihiro

SA1JO, Yasuaki

YOSHIOKA, Eiji

AZUMI, Kaoru



