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Abstract

Since the publication of Theo Colborn et al.'s Our Stolen Future in 1996, global interest in the impact of
chemical substances on endocrine disrupting action has escalated. In Japan, “The Hokkaido Study on En-
vironment and Children’s Health: Malformation, Development, and Allergy” was launched in 2001. It was
a model of Japan Environment and Children’s Study of the Ministry of the Environment that started 10
years later. In a Hokkaido large-scale cohort, we obtained 20,926 mothers’ consent at the organogenesis
stage, with the cooperation of 37 obstetrics clinics in Hokkaido. We follow up children’s health outcomes,
including birth size, neonatal hormone levels, neurobehavioral development, asthma, allergies, and infec-
tious diseases. In a small-scale Sapporo cohort, we observed the detailed neuropsychiatric development of
children with the consent of 514 mothers in the late pregnancy. We examined how prenatal exposure to low
concentrations of environmental chemicals affect the prenatal and postnatal development of children. The
maternal exposures to persistent organic pollutants, such as PCB/Dioxins, polyfluorinated alkyl substances,
and organochlorine pesticides, affected children’s birth size, thyroid function, and sex hormone levels, and
their postnatal neurodevelopment, infection, and allergy, among others. Effects of short half - life substanc-
es, such as phthalates and bisphenol A were also investigated. Gene-environment interactions were found
in smoking, caffeine, folic acid, and PCB/Dioxin. Epigenome modification was also investigated. In 2011,
three principle investigators of Japan, Korea, and Taiwan cohorts established the Birth Cohort Consortium
in Asia, comprising 29 birth cohorts of 15 countries. Many collaborating studies will be expected from the
consortium in the near future.

keywords: environmental chemicals, birth cohort study, endocrine disruptors developmental origin, health
and diseases hypothesis
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6-7 months BSID-II, FTII, EES
1.5 years BSID-II, DDST, EES ISAAC 75— %
3.5 years K-ABC, CBCL, WAIS-R, EES ISAAC L7 —%
7 years WISC-III, WCST-KFS, CBCL, J-PSAI, 2D/4D ISAAC WZT—%
12 years §—F—AT— V4, BEMER
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1 year ISAAC, ATS-DLD fd#7—%
1.5 years M-CHAT
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3 years KIDS, SDQ
4 years ISAAC L r—5
5 years SDQ, DCDQ
6 years ADHD-RS, ASQ
7 years ISAAC, RIEFiE g rT— %
8 years ADHD-RS, Conners 3P, ASQ, CBCL, J-PSAI, WISC-IV
9 years ¥ —F—A7— V58, RENFREK

ADHD-RS Attention Deficit Hyperactivity Disorder-Rating Scale, ASQ Autism screening questionnaire, AT'S-DLD American Thoracic
Society-Division of Lung Disease, M-CHAT Modified Checklist for Autism Toddlers, BSID-II Bayley Scales of Infant Development second
edition, CBCL Child Behavior Checklist, Conners 3P Conner’s 3rd Edition for Parents, DCDQ Developmental Coordination Disorder
Questionnaire, DDST Denver Developmental Screening Tests, EES Evaluation of Environmental Stimulation, F7II Fagan Test of Infant
Intelligence, ISAAC International Study of Asthma and Allergies in Childhood, /-PSAI Japanese Pre-School Activities Inventory, K-ABC
Kaufman Assessment Battery for Children, KIDS Kinder Infant Development Scale, SCQ Social Communication Questionnaire, SDQ
Strengths and Difficulties Questionnaire, WAIS-R Wechsler Adult Intelligence Scale-Revised, WISC-III Wechsler Intelligence Scale for
Children third edition, WCST-KFS Wisconsin Card Sorting Test (Keio Version), WISC-IV Wechsler Intelligence scale for children 4th

edition.
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1L
Dioxins, PCBs, OH-PCBs (congener level)

11 PFASs (PFHpA, PFHxA, PFOA, PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA, PFTeDA, PFHxS, PFOS)
7 Phthalate metabolites (MnBF, MiBE, MBzP, MEHP, MEHHP, MECPP, cx-MiNP)

Chlorinated pesticides
Bisphenol A

Me-Hg

Cotinine

Z DOREHH

Thyroid hormones (TSH, FT3, FT), Anti-thyroid antibodies (TPOAb, TgAb)

Folic acid

Fatty acids (palmitic, stearic, palmitoleic, oleic, linoleic, arachidonic, a -linolenic, EPA, DHA)

Triglyceride
IgE, IgA,
Adipokines (adiponectin, leptin, TNF- a , IL-6)

Steroid hormones (estradiol, testosterone, progesterone, cortisol, cortisone, DHEA, androstenedione)

Reproductive hormones (inhibin B, INSL-3, SHBG, FSH, LH)

cx-MiNP mono-carboxy-isononyl phthalate, DHA docosahexaenoic acid, DHEA Dehydroepiandrosterone, EPA eicosapentaenoic acid, FSH
follicle-stimulating hormone, FT4 free thyroxine, IgA immunoglobulin A, IgE immunoglobulin E, IL-6 interleukin-6, INSL-3 Insulin-like
factor 3, LH luteinizing hormone, Me-Hg methylmercury, MnBP mono-n-buthyl phthalate, MiBP mono-i-buthyl phthalate, MBzP mono
benzyl phthalate, MECPP mono-(2-ethyl-5-carboxypentyl) phthalate, MEHP mono(2-ethylhexyl) phthalate, MEHHP mono (2-ethyl-5-
hydroxyhexyl) phthalate, OH-PCB hydroxylated polychlorinated biphenyl, PCB polychlorinated biphenyl, PFASs perfluorinated alkyl
substances, PFOA perfluorooctanoic acid, PFDA, perfluorodecanoic acid, PFDoDA, perfluorododecanoic acid, PFHpA perfluoroheptanoic
acid, PFHxA, perfluorohexanoic acid, PFHxS, perfluorohexane sulfonate, PFNA, perfluorononanoic acid, PFTeDA perfluorotetradecanoic
acid, PFTrDA perfluorotridecanoic acid, PFOS perfluorooctanoic sulfonate, PFUnDA perfluoroundecanoic acid , SHBG sex hormone-hinding
globulin, 7gAb thyroglobulin antibody, TG triglyceride, TNF-a tumor nucleosis factor, TPOAb thyroid peroxidase antibody, 7°SH thyroid-

stimulating hormone

x3 RECFHEOBELAIL GRLIRIA—-b)

N—t 74N

n DL T%?)L Min 25th 50th 75th Max
ISZEN I
Total dioxins (TEQ pg/g lipid) 426 n/a n/a 317 9.95 139 182 434
Total PCBs (ng/g lipid) 426 n/a n/a 17.8 73.0 107 148 41460
p,p-DDE 379 0.60 100 9952 40153 65099 101148  4575.67
PFOS (ng/mL) 447 0.5 100 1.30 3.40 5.20 7.00 16.2
PFOA (ng/mL) 447 05 92.8 0.25 0.80 1.30 1.80 5.30
MEHP (ng/mL) 493 0278 100 1.94 5.82 9.95 163 101.7
Bisphenol A in (ng/mL) 59 0.04 763 <DL 0.040 0057 0072 0419
Jis i ML
Bisphenol A (ng/mL) 285 0.04 638 <DL <DL 0051 0076 0217
Bo£E
Me-Hg (ug/g) 430 n/a 100 0.24 0.96 1.40 1.89 7.55

p,p-DDE 1-dichloro-2,2-bis(p-chlorophenyl) ethylene, DL detection limit, Me-Hg * 5 )V 7k$R , MEHP Mono(2-ethylhexyl)
phthalate, , PCBs polychlorinated biphenyls, PFOA perflluorooctanoic acid, PFOS perflluorooctanoic sulfonate, TEQ Toxicity

Equivalency Quantity.

Polychlorinated dibenzo-p-dioxins (PCDD), polychlorinat-
ed dibenzofuran (PCDF) 7 & o [al 2R GHT B L O
dioxin-like PCBsiit £ & L THID TR L, F /-7
TR (WHO) 2%k L 72 #H M Silif2 %k (toxic equiva-
lency factor; TEF) ZHWTH A +F T V3 (29FE%H)

O EMEZ R (toxic equivalent; TEQ) D %175 7.
BB L N2V TIE, LIRS — & — b o RHMKILH
WA ¥ ¥ VUEEEIR16.5 TEQ pyg lipid (FFJLfi) T,
HWEWREERO LTl L -84, P (R - 22.1

TEQ pg/g lipid), 3 £ %+ 5 ~ ¥ (35.8 TEQ pg/lipid) [10]
2 A (284 TEQpglipid) [111. 7 AU A (NY) (39.1
TEQ pg/lipid) [12]17% & OFAE & 0 KA o 7225, WAk
HERMREIEN OB HN/2[13,14]. K1ITRL
oDk, WckE 7 V7 HEE R LBATORETH
5. HAROEEZ, KK, FHIICHTHLRESMED TH
52 b B[15].

PFASsiZ, RFHICT v ZAEA L, K7 V¥
HFF ANV KR EEFFORMEEAITH D, B
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X2 B{FMsLCERMFEOPFOS, PFOAEE (ng/mL)

R B FEARSHAET 5%, RENRLEWE LTR
FHi¥ 8 DPFOSE X U'PFOADSH 5. FEAREEME, # -
LS Z B OB AL - WEENEEE D B,
PEAREORBEBICCHEA SN A3, RERE &
AR, T M RFTH, BIKATL—-LLTH
A EA SN b, PFASsIZ19504F B A & HH FL A9 12 HERR
HELTHHENTEZ., 7XY B TIIEREH
WCTHERANOEENMEE 20, SMIETIZFRRE R T

200042 A 2 vk L 72, 20094E12, PFOSIZZ D3

WDBENZ EDRD Ay ZRIVAEHIZBWTHEI S N,

PFOA D HEHHNC X 2 HEMEIRANOI Y MADIEF -
Twa, A AITFET, T —F— MIBWT, 20044
2B % % R 7-PFOSO BT BATHEMRN TH 5 2 L & it
RO THEM L7, S5 T —F— O RHMKILD
PFASsIE# L X)L (PFOS: 5.2 ng/mL) 17 * Y # (PFOS:

24.4ng/mL) [16] 7 ~»~—72 (PFOS: 34.4 ng/mL) [17],

BLU/ v 2 — (PFOS: 13.0 ng/mL) [18]7% & ®i%4}
E & 0o 7228, BRIEHIEREEIC X 2 A~ o
5N 7z[19-21].
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(K2) [15].

TINMBRI AT VHEIZT T AF v 7 OWHHIT, AR
BB HIRLZ VDA (2-ethylhexyl) phthal-
ate (DEHP) TH 5. KRB &RV LY = v i
Wz, AR, R, HRSEo M RnEh
B, BAGEHEICLY, R CPR22EEATEA SR
§5336%, 2010), B LOVmME, BEHMEREEAETLIAE
mlCHA S B 2R R B X VIR R OMEAIHIBR S h T
Wh A CERI4GEEA 584 5R2675, 2002), Zofi
MM e H S~ OISR 2 BENE v,
B~ H AR &4 <, BRI e vAs, B
WEENDL20, HAEFWICEE SIS, BPAD
7 ZIVEET A TV, i AE . ISR Y —
Rh— MHROBRAESR, HFRHONMICI—T 1 >~ 7
ENTVBIRF UBIRICER S, BERROGER
HHCED SRR HET S, »OTERY h—FF—
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HREBHERED SN TWAH[22]. K3ITRLEZEH I,
A #538 O G I L T IZDEHP O AR S MEHP O 3 5 13 i
ROMMITIZ LR TRRE o7z, 7 VBT A5 VI
e E PR EORERESOREE R L BRL
TWwWhlorkEzoNhs, LBREETIE HBEOBRHE
W22V TIE, ZEHORRLMETREOT A MHFOT 7
BIAFVEBLaF= vy OREZITV, BFEZES
(29-107% )8 TR 2 15 T % $RIL L, MEEE STl % St
THEWTH .

IV. ChETICERINE-AROBE

BIE, RLEWMPEVTIZIRTH S5 Kd/MS
WFIZTRTHHOT, MAER 6 01, 1801, BX
P 3kt —#IZ7TRETOFRREZRT. T AL
DWTIdIRE (20184 6 A) T TIXAR DO H 5 IR

ZHMENZLDIZOVTORFBREOMELEIICT LD,

(1) HUERMRRIZOWTIE, ATGBRS SR C & 2 M
BT A, BERE BROIERET O BMIR AR A K
WUEBOROEEL 5 2 72(23]. BRELEWE T
¥4 %% V¥, PFASs, 7% VERZ AT VISEED
B OFEBE IR 72[14,19,24,25]. dLiEE R 7 7 1 OB
TNV TIEKE, PCBH, AHEIEESREIE, BPAT
EHAEREANDRZEITRD SN h - 72[4).

(2) HURIRAIVE S IZFA 4 F T V4, PFASsICE ) B
DB RO PCBHBI 77 VBT ATV
BPAZ: & CTII BN 70 2 - 72[26,27].

(3) HE3EEICDOWTIX, BRIHPCDF & PCDDD 4
EORMREEIEL b BB 6 ABONA 1) —
FABFEEMATIT (Bayley Scale of Infant & Toddler De-
velopment- I ; BSID-11) OfFpiAME L, $RICEB)FE
ICHHEE T, BIRIGEE Y - 72[13]. ¥4+ F
v TEQE BSID-I O L AR AR A O R S
N7 185 A OBSID-I ~D 21X 6 A X 0/l

L, BRIV EP AR D5 %5 72[28].

427~ H W o i ) =X 0 58 M A (Kaufman Assessment
Battery for Children; K-ABC) 12 & % Z11% 4% fE o Il &
T, ke L Tidmpykkst & dioxin like compound

(DLC) oicanE#IzRShEd o7 LaL,
PR & LRI 2479 &, "R TIZME - HiigoB e
FERELDLCORICIEDBES, B T iR i
BRELDLCICADOHMEIAETH Y, HIICE-T
BRI H T EHRIBEINTZ[29]. FRT v EILE
WHETIIERS 6 AW CRBEZENEDONDL DD,
18 HTIRESRONRL o 72[30]. ARERRE
AL E TR 2L S Tnw %28, BB
WCHHR AR T 2 BRBEE R TH Y, ALEWD
BWESEZ B U CTEYWORNICERE SN S, MARTO
IR F R BRI OB & MR TEE O B I BE M AR
BEENTVDED, TADTF— 7 TIIEMETRERL
A 6 2 g OBSID-T O O BICB#IZ R 6 e
oz, 187 A TIIARIEZEREEDOVDLEDOTH S
cis-heptachlor epoxide & ¥ i 56 E 4 pi & DRICH OB
FWHPEETH o 72, IO BERFEH LT, Ky
BRHEBIELNVTH-TH, RoMRSEICE 8,
Fo2d LN Ww[3l]. 2O, BPATI S ML
E620H, 1820 H, 3Fn3E (CBCL) & DRz
R A, 3P TOMETHLDAR AEEH
3% FR D 72[32].

(4) EBTLLF—IZOWTIE, BOFA+FT U8R
EDEWIE EHWIMIGEL N VAT L, 4#%1840A
FCORYYE (ROBEEENE»-2hHR) &F
EOMBENGED 57z, TEQH IZPCDFsAY10f% 3 N
35 EHE%AF v Ak (0dds Ratio; OR) #%1.36%% &
AHECHmMLZ. BROAHMRILT 54 4% LR
WHEIMZE W E & v X B BRSO Hh
72[33]. B, WEZLR EOEIRELRBE THRE SN
7oA E —FL, HEANOKBERZICIBNT I
DRIENDFE MR THOTHE L2, S5124k%
DBPFT 3P TR 2B RS %o 7298,
THROBETIZITAFF T VICL B ROMGED Y 2 Y
W73 HH 5 BHEMENED S, FRIER DB
3 52 O - 72[34]. H7 v ELE
WiZonTiE, JaRBIGE CEFIMPIgEOKRT, 7
LIV =1 27 DT L IBRISEOHIMARD Hh, #
I RN OB HIRIE S 72(20,35,36]. FEO LR D
MEHD#RE X, B IHIgE%E T, 3B ok
A7 & T2, —7, TROPE%3B X O°Chicken Pox
OkfE) @Y A2 % . REMBREOREL2 X5
WZHGETS A LER D 5[37].

(5) bW EMEEDIEIROMERVE VNG 2 B
JLiHEERX Y 74 TlE, EHICATEAL FARLVE
YLEY (FurAruy, FAMAFUY, IR
kS Y% —)V, dehydroepiandrosterone (DHEA), an-
drostenedione (A-dione), I IVF V' —), T)NFJ
50T L72[38,39]. EFWIZECTHIO TR o BBl
FWVEMRETEDS, AT 04 FERILVEINT Y A% Hh L
FTAHWREMATRIE I N2 FFICHBIZBWT, A7 v
FALEY, 7 I NVBI ATV EOBRELEWE DO
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BIRFEICL Y, KOS T v efifaB Lt

MU ORREE TRV E VIREOIRT AR S

72 [38,40]. AFTIZZI NS DOWNWH L GLVEH %2
DZRIRT 5.
OPCB - ¥4+ ¥ V¥

B R & 7112 BT HPCBR ¥ A & F ¥ VBRI,

FAME LD BIEVREL XV TH o720, BOBRE

BENEH W & W Dinhibin BAME WK R 25 5 L 7z[41].

7 7 Y ADWA 3 — ik — MFJEPELAGE [42]DPCBIE
TR L ILHE A & 74 EIZIEF LT, BEEFRE
ETAMATRYBIOTFAMNRATOY ZATY

F =Vt DRDOHEIRE SN TS, 20X I,

RIEERETH->TH, HAER, PHRMmoFRILVE i
JEENCELLAZZ E20, KERICIESVEV DS
WIS AT RENOEN L SN 5%, BUE LB % bt
FTws (X4).

™ ) @®

2 v o
&8 & 8
‘
——
——
ey
Inhibin B (pg/mL)
o o N
& & 3
e
2 v a
& & 8
—e—
——
]
——

Inhibin B (pg/mL)

.;
8
——
—e—
—e—t
Inhibin B (pg/mL)
w
8
|

st 2nd 3rd  4th
p for trend = 0.0373

st 2nd 3rd  4th
p for trend = 0.0593

st 2nd 3rd  4th
p for trend = 0.0038

Sub-total PCDFs Sub-total Non-ortho PCBs Sub-total Mono-ortho PCBs
(male) (male) (male)

BRI 57 4 & % 3 V1 &2 M5 IC L7z & & OInhibin BO /M
TPt (5% BEXM) #nR7.

X4 BEmGS 1 +F5D 2 RE EFERMFInhibin B&
DOE (B1R)

OWFREE

Dichlorodiphenyltrichloroethane (DDT) IZfAFE 31
LIRFERRIEIL, ZORBUEDTE VI & D 519704
KW L O 2 H S Iz 2 OBR30FE L LR
WL7ZIZE b 5T, LiEERASY T AICBML7
RO ME A2 51, EEFEKVD, £ olERE
A S NF=[43]. LHEER & 74 T, BLCTRE
BN Z L72& 2%, B IR TldMirex, Nonachlor,

0.10-

IRER

0.02

&

E2/T

P for trend = 0.020
0.00 T T T

a1 Q2 Q3 Q4
p,p'-DDE

BRI p,p-DDEHRE 2 U3 Lc & ST TVt = /7

A MR YO TIEPIGHE (5B EEHXHE) 257,

5 BAmERZREE,p-DDEREFMHIR 5
THA—I/FZXNZXTOLLEDIEDHEE

RARET

Dichloro-diphenyl-dichloroethylene (DDE), Dierdrin,
ToxaphenZz &\ D DALEW ST A MATH Y, T
A M AT W ¥,/ A-dionelt, Sex Hormone Binding Glob-
ulin (SHBG), 7152 F > L ADMBE%ZRL, DHEA,
IANTFTVF—N/TAMATU VL EIZIEOHE %
mL7z (F5) [44].
QfH 7 v F1LAE W (Perfluoroalkyl substances: PFAS)
BRI AR OPFASIRBE & AR O PR )V E >~ OB
AT L2 5L, AR RIS R T H deiEE
AZTA DHKRTHD. B TIIPFOSIRE L 717 A
7 O , inhibin B, Insulin like factor 3 (INSL3), 7 A
FAFOY /TR VF—VILEAOHBENH Y
(M6), LWTIE, PFOSE 7us# 27 u >, SHBG
Tug s Fr EAOMEANALNM40. 72 B
A bR AT C, PFOSE DHEAIZIEDHR, a2V F > —
WV, ANFYrEZAOMMAERD b (K6) [45].
PFASIZ, 7 v FORBENAT 04 FEEIHE, F4
T4 v MO T A b AT N ES G ST
BY, LOFRDPLABLE, BWORLLT, b
THZOXZBIIBRIBIICIEE D, EH MR T S
TREMEAVRIEZ S 7

Estradiol T/E2 ratio Inhibin B
(ng/mL) (pg/mL)
15 /L\ 30 80 xx
25
60
10 { 20 { } { {
15 } } 40 {
s ] { }10 t
20
o p for trend=0.027 s p for trend=0.015 p for trend<0.001
o
1t 2nd  3rd  4th 1st  2nd  3rd  4th 1t 2nd  3rd  4th
wgmy  Cortisol wermy  Cortisone (ng/m) DHEA
100 ————————————— 300 6
go 4 P fortrend=0.006 | 250 1 P for trend<0.001 P for trend=0.017,
200 4
€1 150 - {
40 { i 100 24 { i i
20 * 50 } N
0 0 0
a1l Q2 a3 Q4 Q1 Q2 Q3 Q4 Qi Q2 Q3 Q4

PFOSIEFEE# Wiz L7z & 2 D BRIV E ¥ O/ R H

(95% R ) 2.

X6 B{EMAPFOSEE EETMHME - X701 KK

IWE> EDEEE

OVES]. EWE D%

RIS R = D% WDEHPZ 02X 5
JLi#gE A ¥ 74 Tk, BRT, FurzsFur, 74
FAFa Y,/ TAMSYF—)VI, inhibin B, INSL3
EDBEDOHBEFED bNZIES (KT7) [38], B
HICDEHA L ZIEOMM, avFV—)v, avFyy
LI ADOHBAED 5239 ARETIE BEMD
DEHPIREFZREL F A PATFRY, FAMATE V)L
A2 NTVF = VILOR DML TR® & /z[46].
DEHPIX, BiEBETIRIFOI 4 74 v eifilg, &
M) DORA B B TR 2 T ZRI L, TR
FAFO VBEDERTREDRIVE Y NS Y A ZHELT
CENHE SN TWAA47,48], & hTHFBRDOEE
WHDHZEPREENT.
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Inhibin B INSL3
+| * %
801 0.4
=
£ 60+ 503 E {
~
Py E
S f 2 f
o 40 { o2
2 b3
E 204 Z 0.1
= p value for trend<0.001 p value for trend=0.003
0 T T T T 0.0 T T T T
1st 2nd 3rd 4th i1st _2nd _ 3rd__ 4th 3
L

MEHPHEE 2 WA Ic L7z & & o F/MEA IV E ¥ O/l
(95%EHEIX M) %RT.

®7 BAmMf7 VBT X TFIIVREHRE &S
DHERIVEVERELORE (B

(®BPA
JE R OBPAREEIZ X 2 RO R IV E Y ~DHFEEIC
DWTiE, BRTEWIFREE T A NATOY, 7
O A5ayEOIEOHBEANA S IA2[49)].
®©F DA
JERMDF 4 %3 2 RPCB, 7% VEET A5 VI
NOBFENENZ LAY, GRMOBETOBIRA 37 H
B B2 ERWEEINTVDE I LN 5501, KA
DT v Far VBEEOBY IR OMESI L L
BRINTws, 22ClbilER Y 74 Tld, lE
Worrrarryoyror—r~v—h—& L THHE
Moroav—%b Lz, F2/FafglbrRzEL
72, ZORR, BRIBMOFRIVE CBREE L CTINSL3E
EAER WS, BIROEHEMOE 218/ 4RI E
W, ThbbBMEmEZRLADBL. &5, BET
B2 EAREAREVEZHEYIIECD R T
AREIm % R L7z[52]. 4%, MBI o RELEY
BWETIC L 26 248 4 4 TR ILR OO @I~ 5
BT 225 S BT LENDH 5.
(6) TF 4 EHA v ~DE
PRIGRINL > & 73 SN B EBIGHWE TH LT 74
RAA D0 TUE, B L 7F R 774 K
7 F VIR L BARE ORI O W TEATED S
WEENTWS, B, V7T Ve AR - W
SNBHZEPALNTEY, KEORERIEEICEE
THrEENS. JLER Y 74 TlE, EHLho7
FARAZF U, LTF VIBENHMRILF OBRBE L
WIE R & BIRT B 2 M L7z, BRI ©OPFOS
REOHINE, BHhT 74 KA F ViREE ES
S472[63]. F72, BRI OBPAR 7 5 VT AT
JV3 (DEHP, Di-n-butyl phthalate; DnBP) i Ji£ A3 3
5 &, BHMETDL 7F > OEENBITEZ &
Whhol: (F4) [64]. WATIE, 774 REAZF
YRVTF VR AR vy 7y Fa—2a 0
BERoTHY, ESHIGHERL TF v o misiT
Bp%E & AR T 2 TRETE S R S g, dbigE R &

x4 EBERAIT1POESNERER

BT T b AL PRS2 A7 B Ok =)

B [56,57,58,60,64]

BT AV [63)

B, BMI, AnlihE# 23]
FA G R UM (14]

HHE 7 v FLEW [19,24]

7 ¥ VERT ATV [25]

HYAE IR A%

AT v FALEW [26]

kB OL £ FAFFT Y 2]

HHE T v FZALEY [40,45]
HRF R B [44]

FAF ¥ UH[41)

7 % VERT A 5 V3 [38,39]
YA7x/—)VA [49]

A7aA4 FRVEY -
MRV E

a7 v FALEW (53]
7 ¥ VBT A 7 OVE [54]
YA7x/—)AI[54]

TTARIA Y

A % 2R [13,28,29]
FHE7 v FALEW [30]
YZX7x/—)VA[32]
&R EIN [67,68]

T T A R A ¥ [55]

HF AR [31]

M sEsE

A+ UHH(33,34]
Hitg 7 v FALEW [20,35,36]
7% VBT ATV [37]

7 Vv — G

74 THRBOMREIEL OBEMAPELNA TS
[55]. SHOREBRIIBITE, FELOT T 1KY
A Mh A VREZEBRCBELTWILEYRH D L
ZZbN5b.

(7) BIEAEZIERR

IR EZRICOWTIE, BEEABiE T, %
B F IR IRAL K FE O 12 B B % Aryl Hydrocarbon
Receptor (AHR), cytochrome P450 1A1 (CYP1Al),
B X Uglutathione S-transferase mu 1 (GSTM1) & {=
FLIB6]R, HABAMWE=tuy 7 I VHOMH
\ZB9 4 ZNAD(P)H quinone dehydrogenase 1 (NQO1)
B & O'CYP2EL# = 1% #U[571%°, DNABRICE D %
X-ray repair cross-complementing protein 1 (XRCC1)
BIETLZRBNI OV THEDMAGDEE DL,
ROREFRFEIILY)REIETLAE &5, Inb
DOBIBZTLZROMAG LRI L - T, BADOREIIK
EL B o Tl ZHBME OO W TR
DAF = VIREE EEETHE L (R BRAR0.12ng
mL), RREM S, ZBRRMEREE R LR, S2i)eem
BREEDH D, RREBMEO 3BT A, T F=
VIRENE L A3 EMAKREIIERAIIIKTL,
FFIZAHREXRCCIEIZFZROE NI L > T2 D
IRAER) 2 BRI K & S B2 5 72[59]. & IO IR
2B & CYPIALBIA T2 A5, 3 E TORD
FHRBEOENEOBEIENE L L2 R
ST L72[60]. 744 F 3 VEHOZEBIZOWTIE,
AL F Y YEONHICH D L REOCYPIALERTZ
X oT, MUBEEZZT T TH MR & A F
FUUVHEIBESRE 572[61]. S 512, BEOGSTMI1#
BFLEROBENIL 5T, BRI 5 A F % 2 HR
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FET,

L HAERBELOMENIKESRE2LZZ L2 LA
WZL72[62]. A7 =4 vOEBEIIOWTE, A7
YR TFHF IR BENL L EICEICHDS
CYPIA2 BIZFZMIZ L 5T, MAMKEITEVIHD
HN7z[63]. FEEE R ERFEBOEEIZOVWTE, FERIZ
JE RO EFENAT KT, 1H400 u gDIBIUIHER I B
A, EEREICEEE (5, 1-MTHFR) EET2AEIC X 5
Tid, WAEREPKT TS, SAEBEICE-TES
\ZEEDTRE - 72[64].
(8) BIZTFOIYHF ) AEHI
WA H SN B EETDNAO BN (7 )
LRIT) 1ZDWTUE, 452 MRE 2 LN TE
% 450KHE RN AT C L OBIZTICAK 7 v ZRILE
WA AFNALEH % D 72 5T 0% WG L7265 =
51247 7 L AKDODNA A F VAL DIERE & 7 Blong in-
terspersed element-1 (LINE1), B XU, KRR E
WCEE e d % B 72 FIGF2 (Insulin-like growth factor
2) B X CHIHIK @ 5 MDNA X F VA bZ % fil 2 L
BB HINE R & OB A AT L7z, 2 OFSEPFOAKE &
CIGFR2D A F ML OMICAEELRADOBEN R 51
72, 512, IGF2 X FVALASPFOABEFE 2 X % Hid: i
g (KU 7o) FBEOBLEZMANLTEY, Z0
HEDAN%EZHFATEX LI LEIREIN Ld -
T, PFASsBE#% 12, DNAX F VAL~NDEEELZ AL T
JERDBEIHE L5 2 TWb 2 EAURE S 5[24].
¥ 72, PCBsOEIEIIBESE T, DecaCBREM:AKREIE &
H19D X F Akt DIEOB#, F 72, HeptaCBIRM:AA
ELINE-1D X F UL E D IEDOBE S EBD Sz, B
LTI, ZIRICENS DOREN RS 1L72[66].
(9) HREER DS
JbHEE A & 74 THEL-HEKROTY b7 o &R
B BTEARG), BEKHAEMKRE (1,500g4:10), term-
SGA B7HEVDEE) 12/ TR % &, MBOFEAIKE
REPETHDLIENSGAD Y A F ZW ST I LS
RENT HSBRBENOREIIO W, B0
) & BMIZSterm-SGAIWZ B 139 ) 2 7 TIERHAEM
HERD B, A AEE D R EE 9 DOBMIAS18.54 i
DR THRD ) A7 D55 L 7 AW HEMEATR & v 7z[23].
T2 HINAD B VIE &, E5R425 A O oMy sE
#EEN (K-ABC) I < &b, MEATHIE S (child
behavior checklist; CBCL) &< o7z, iz &L %
T &3 OMNEERLENE, FHHOMNTEIWAIS-R (%
NHgEMA) CHRELTD, FR2MEE’ L7267
T odbilEE O — & — 020004 LA L ORI S, 5%
WZBIT5 T EDOMEITE) (Strengths and Difficulties
Questionnaire; SDQ) (&, BED IR T OBMIAS30LL L (I
W), FTEOBEREISEERM, MG O MERFEINAI300
kG, 7T, BRTHLIEEABICEBL
TWALZENRHLNER572[68]. 2D &) ITHREE
HoHT, HEREEROBEEEAVRIE SN,

RARET

V. ZEHESEDEE

AT, BPEICBT 2R LFVEHOMA -
F— MFgE, LEER Y 74 THS Pk o RO —
HefRA Lz, mOUMMASISNAENENIE, PCB: ¥4 %
F ¥ VR A IR F W EIZPOPs&A/IC & b TR
BB e A, HERAIZ A 2 OBBREIZ T ) oD
H2HY, PFRIPREWIZORIZE—ED L XVHHEN TN
B, ALIE, AL <l HAOH T R E I3V b
DO, HLEZHOFHBRIBHBREORBIHADOT Y
NhATED SN T 724 IZPFOSRPFOAZ &1t
BH L WPOPsOMHENMZ, ArDF—H»5HH
RTEFDOWEBIZEIEHHICENRTWS Z EARB SR
72, PRI AYE W ST FEER TG A < BLYE AR
SNTWVWDE T ZVETAT VHERLBPAORED, Rt
HTREH LPBRSEN 2 h o 72085, B ILOPER LV E
VIR DRESFEICFET H T ERIB I NI,

Ltk BlE&RE, OYPHTAHAONZT Y A AP,
WO FETHE, EOXIIHENIRREL T O»?H
BVWIERZOLEL B0 ? BB LTV LEND
D, REIWZEHSIEFICEETH L. BICHEREIX
WAESOAGREL ZEL, BENRZEOREI VWO T
THHRDLVIEF Yy v FT7 v 7750 ° R EFEMZI S
MCTHI LT, ERICOIDRTVEELT—F Lk
5. QREBRIZOVWTIE, 77 A ANDEEIE %
DOALZEYE O L7, BANREN»EZ S 51
Wi T2 LENDH L. QBBEB LT Y+ H AFO R
HiZonT, HRZEE L THHIBTOREERSED
NF=F (Bt ZHEEL, BEELEWEIC X 5 R
REBOV A7 ORESFWPLPICTLH I LD, PRI
VELTDIEHETH L. OIIRERETEIC X % Kittflg
BIZOoWT, TRAIIBCENOESET— 5 TY R 7§l
#fToTBY, ZLOHAPELNODOHLDT, BUK
NOFHLERD 2. 728 2E, FRIZ, POPs&H Tilk
EAMET L 72PFOS & PFOAIZ R T, HAREWNTHEE
MM L TV 5PENA, PFDA7Z: &t #8853 W PFASs
D) A7 FHIORERE, Bl RIEITE 5. ®
R CBRIEA T a FOUVBIZEIC G b Z D104 A H M L
RSB R A E T DT — F DERD D H. Bt
RFEE LTI 22012d, TAdiER S 71 O
FEOREZ EROBEEERRL R I L Cwiz/2
LT ExBLRRIZV.

20114E124&, HA (Hokkaido Study), #E (MOCEH),
B (TBPS) ®3-oma—F— b D ELMHEE S
L TBiCCA (Birth Cohort Consortium of Asia) % %37 L
72069]. e, FTASE D SFZALHEE A ¥ 7 4 & 1TITF I
B (20014F) 123 b EWFSNAHIERA ¥ 54 (TSCD)
2, EMOHBCHIE R &, 1567 ET290 A4 a2 —FK— b
BEMLTIHERZHEDOTVSB[15]. ZOBREES B X
PR 8IZ/R L. ENOARLT NI F LA, BT NR
ETHAROWFRE DM OWIFEE & H[F THFEZ o T
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B
)27

&2

# 5 Birth Cohort Consortium of Asia (BiCCA)ICZE L TWB 7 7OHEI—5— AL (20184 6 BIHE)

E % a—Fk— M4 (B ) Hh s BEH | ZnEK
1|74V E> Cebu Longitudinal Health and Nutrition Survey (CLHNS) A bhatrs 1983-1984 | 3,327
i=E Al
i
AN
2 | BB Taiwan Maternal and Infant Cohort Study (TMICS) §E$ 2000-2014 | 2577
T
AL T
LN
RERERN The Tohoku Study of Child Development (TSCD) ;uifﬂlj‘i{':’. 2001-2006 | 1,323
4 a4k Sappvoro cohort: Hokkaido Study on Environment and Chil- FLIE 2002-2005 | 514
dren's Health
5 a4k Hokl'(aldo cohort: Hokkaido Study on Environment and Chil- s 2003-2013 | 20,929
dren's Health
[=E 1)
% i)
- . . B i)
6 | BB Taiwan Early-Life Cohort (TEC) Lt 2004-2005 | 1,589
e
B
Ly : : i=E Al
7| B3 Taiwan Birth Panel Study (TBPS) I 2004-2005 | 486
Frieh
The Moth d Children’s Envi 1 Health stud o,
8 | #pE e Mothers an 1ldren's Environmental Health study B L 2006-2010 | 1,751
(MOCEH) g
REl
9| a4 iigr;a;matsu Birth Cohort for Mothers and Children (HBC PR 2007-2011 | 1,138
10 | & EICOOh((:)rOt Af)or Childhood Origin of Asthma and allergic diseases 4R 2007-2028 | 1,734
11 | el Panel Study on Korean Children (PSKC) g 2008 2,150
12| A% —=J Nepali Birth Cohort Study in Chitwan Valley F 7 Bk 2008 100
13| X MF A DaNang Dioxin Cohort study g 2008-2010 | 241
S S s . . INTF
14 | /N> 77 7 4 ¥ a2 | Harvard Reproductive and Birth Cohort (HRBC) AYUHYY 2008-2011 | 1613
NI A
15| XNMF A Dioxin and Development of Children in Vietnam T—Ahv b 2008-2013 | 200
L k7
16 | [ Environment and Development of Children Study (EDC study) | ¥ ™7V 2008-2014 | 698
NN Birth Cohort Study in Mongolia-Towards Solving Global Prob- | ... ;.. g
17|87V lems in the Maternal and Child Health RNVI 2 20092010 ) 501
18| ¥ ¥ HKR= Growing Up in Singapore Towards healthy Outcomes (GUSTO) | ¥ ¥ 7K — 2009-2010 | 1,247
9| ~b—v7 Universiti Sains Malaysia (USM) Pregnancy Cohort Study VA AV 2010-2011 | 188
20 | Laizhou Wan Birth Cohort (LWBC) SEMTH O EBHEEIR > | 2010-2013 | 773
21 | s Children’s Health and Environmental Chemicals in Korea 4 2011-2013 | 352
(CHECK)
22| XA BienHoa Dioxin Cohort study VL K7 2012 200
23 | E Shanghai Birth Cohort (SBC) i 2013-2018 5(’@0%)
24| E TN Ulaanbaatar Gestation and Air Pollution Research (UGAAR) v UIN— NV 2014-2015 | 540
25| AT UA Kalutara Children’s Health Study (KCHS) HNV—% T 2014-2015 | 315
T
R 30,000
26 | W Nanjing Medical University Birth Cohort (NJMUBC) T 2014-2016 |- .
e (F5E)
ingZgiil
H
27| 77 7 EHEE#EIR | Mother Infant Study Cohort (MISC) Ay AV ) 2015-2016 | 259
2| F—A 507 Mothers and their Children’s Health(MatCH) F—=ZAbF)T 2016-2017 |5,779
TIAT 7N—V
29147 PERSIAN Birth Cohort (PBC) Y AR 2016-2019 | 9,000
tAhF—
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Wn, BADOIES ) AFNTOKRIIT VT O -k —
MO IT L2 RH KR TH 5[65]. 5HRIES BB
FFEDFRE L ZOWREE 7 V7 OBREREO N _FI24
T ERRVICHIFEINS.

AE

ARAFTEISIEAE ST @R AAEE, SCRRRH AR AAETE, B
X OB BB TR a2 OBFEBI R & 21 TN
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