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Pearson’s r
n FEUR (AR )
log~-DMAP log-DEAP log-DAP
r p r p r p
BB FT - ShHE R T OADHA TEIREAH
BCL (ADH{& M) 34 0.08 0.64 -0.16 0.35 0.03 0.87
C-TRF (ADH¥HR) 57 -0.05 0.74 -0.19 0.16 -0.06  0.66
C-TRF (ADHJER) 57 -0.07  0.63 -0.21 0.12 -0.09  0.48
BB XA R 0 ADHATEY AR
Bz X ABCL 65 -0.12 0.36 -0.11 0.40 -0.13  0.29
B:H HADHAR=T 60 -0.17  0.20 -0.21 0.10 -0.18  0.16
n DR (3mk)
log~-DMAP log-DEAP log-DAP
T b r  p r  p
HIRERA
R E 107 0.16 0.11 0.02 0.81 0.12 0.20
HERE 107 0.08 0.43 0.06 0.56 0.05 0.62
BT - ShHe B T OADHATEN LA
BCL (ADH{&A]) 87 0.00 0.99 -0.21 0.048 -0.04  0.68
C-TRF (ADH#RH) 87 0.01 0.94 -0.16 0.12 -0.01 0.94
C-TRF (ADHIER) 87 -0.01 0.92 -0.12 0.25 -0.02  0.77
Bz L5 - 0 ADHITEN AT
Bz X BBCL 55 0.00 0.99 0.13 0.33 0.01 0.96
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Variables All JECS Participants Participants of Non—participants
adjunct study
n n n D

Mothers with live birth 8873 1823 7050
Age at delivery (yrs) 8823 30.77=*5.1 1817 31.0£5.3 7006 30.6£5.0 0.0022
Marital status (Married, %) 8798 94.7 1807 94.3 6991 94.8 0.39
Maternal education (<13 yrs, %) 8746 47.1 1790 45.9 6956 47.7 0.27
Paternal education (<13 yrs, %) 8695 40.7 1778 37.1 6917 40.4 0.013
Household income (million Jap Yen) (%)

<2 575 7.4 121 7.4 454 7.4 0.15

2to <4 3111 39.9 694 42.6 2417 39.2

4 t0 <6 2290 29.4 454  27.8 1836 29.8

6 to <8 972 125 205 12.6 767 12.5

>8 842 10.8 157 9.6 685 11.1
Living with parents (Yes, %) 8835 46.7 1818 43.3 7017 47.5 0.0012
Smoking habits (%)

Never smoked 4324 49.0 842 46.4 3482 49.6 0.034

Ex—smokers before pregnancy 2099 23.8 440 24.2 1659 23.6

Ex—smokers after pregnancy 1752 19.8 377  20.8 1375 19.6

Smokers during early pregnancy 657 7.4 157 8.6 500 7.1
Passive smoking (Yes, %) 8850 66.4 1819 69.2 7031 65.7 0.0047
Alcohol drinkers (%) 8767 2.5 1791 1.7 6976 2.7 0.013
Prepregnancy BMI (kg/m?2) 8872 21.8*+3.6 1823 21.9%£3.9 7049 21.7£3.6 0.019
Body weight gain at delivery (kg) 8822 10.8%4.2 1813 10.4%4.2 7009 10.9*4.1 <0.0001
Physical activity (mets'min/week) 8766 480 (0-18400) 1792 480 (0-18400) 6974 480 (0-16400) 0.81
Obstetrical/gynecological disease (%)

Diabetes mellitus 8866 0.73 1822 0.49 7044 0.80 0.16

Gestational diabetes mellitus 8866 1.5 1822 1.1 7044 1.6 0.11

Pregnancy—induce hypertension 8866 1.1 1822 2.4 7044 0.82 <0.0001

Hyperthyroidism 8866 0.43 1822 0.27 7044 0.47 0.23

Intrauterine growth restriction 8866 1.2 1822 1.4 7044 1.2 0.37

Placenta abruption 8866 0.20 1822 0.0 7044 0.26 0.0352
Parity (Primipara, %) 8783 39.4 1789 37.8 6994 39.8 0.12
Infertility treatment (Yes, %) 8814 4.6 1812 5.9 7002 4.3 0.0059
Fish intake (g/day) 8757 29.1(0.8-919) 1788 28.3 (1.2-612) 6969 29.4 (0.8-919) 0.11
Meat intake (g/day) 8762 54.6 (0.4-1740) 1789 55.5 (0.4-1581) 6973 54.3 (1.5-1740) 0.21
Supplemental use (%)

Any kind 8774 38.8 1793 34.2 6981 40.0 <0.0001

EPA and/or DHA 8773 2.2 1792 2.5 5981 2.1 0.30
Breakfast skipper (Skipper, %) 8756 13.8 1788 14.8 6968 13.5 0.14
Housewife (Yes, %) 8742 44.0 1787 50.6 6955 42.3 <0.0001
Number of live births

Singleton births (%) 8873 99.2 1823 99.2 7050 99.1 0.69
Gestational age at birth (day) 8857 274.1£11.8 1819 273.6%x13.5 7038 274.3*11.3 0.025

Preterm births (<37) (%) 8857 5.5 1819 5.4 7038 5.5 0.93
Sex (Male, %) 8865 51.0 1822 51.6 7043 50.9 0.35
Type of delivery (Cesarean, %) 8847 82.2 1819 81.9 7028 82.2 0.74
Birth weight (g, Singleton births)

All 8850 3046+441 1818 3031+£479 7032 3050£431 0.12

Male 4481 3095%433 939 3076%485 3580 3089433 0.43

Female 4289 3010%427 876  2984+468 3450 3008424 0.15

Low birth weight (<2500g) (%) 8850 8.2 1818 9.8 7032 7.8 0.005

Mean=SD or median (min—max)
aFisher exact test
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AFIVKEROIEL BAFMITHERICRHB LY BEZ2RBL, A LKBHEER (AARL A
RV AD) IR0 Ui, BEKEMIT, PRIET1.76 1g/g (/M- K :0.29-203) Th o
7o BARANDEE, BRZIZEENDIRAKBOIZEAEITATAKRTHELZ LR TEBY, £
ZAKEII A TFAKBOIXS BREEL LTHHIND, WAL TICHE 2 OEATHEROIL &LV
AL T D L (F1)-2) L BIEORBARAD A FIVKBOIEL T L0k, SO EITHIZE LY
HAELS . EHICARIOBMAEDOZME DXL FE L ~LiElE O E Vo7 x84 12 i
LTHIEWZ ERN RSN,

(-2 BBEBEZKEZHEEL LA TFAKEIT < EOLE

REBIBEEZKIE IR Mok REBEKE A MmPCB  REFLPCB

1g/g 1g/s ne/g ng/g-fat  ng/g-fat
7z —ii& 4. 38 22. 4b 3. 4¢ 10204 1500¢
YA vz VHE 6. 8t 6. 5°
(I=F5E-S 2. 0¢ 10. 2b 2.1 48. 3h 4.0
SALER A 2. 61 16. 31 2. 51
A 1.8
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Am J Epidemiol. 150:301-305, 1999.

Pure Appl Chem. 82:383-391, 2010.
Neurotoxicol Teratol. 21:471-472, 1999.
Neurotoxicol Teratol. 23:305-317, 2001.
Environ Health. 4:12, 2005.

JAMA. 280:701-707, 1998.

Environ Res. 110:699-704, 2010.
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FER I GGEAR ) 35 X OWRA M o0 7R M BRI & 0 2 HEWiE 0 /3 Ml SR & 32 (1)-3 187”7
FER M3 X OV L R L BR @ DHA, EPA B X O7 7% KU (ARA) OFEIS (2B ED S
HIERGER D EIE) X, PR T 7.4%. 0.7% B LN 11.6%. 725N 6.8%., 0.3%FB LN 155% T
Hot,

AFOIKBO ERBERREIZAEBREEZ X 6N DL, DHA R EDF A7 3ENEE S B2
MWHERVIAEND EBEZDLND, RBBIEEZKEE AM DHA (TIRFH) O T v > O
BIERE T r=0.395 (n=1023) BELE I, WEZEOMITIEFH L ODOFERBEERENH D Z & PR
SN, 7= (K(1)-8) o



#Z(1)-3  ReRifds & OV i AR 1 BRI & £ 5 BR ViR O #l &

Fatty acid Maternal blood (n=1623) Cord blood (n=1505)
14:0 0.4 (0.2-1.2) 0.4 (0.0-0.9)
15:0 0.1 (0.0-0.5) 0.1 (0.0-0.3)
16:0 24.7 (20.4-30.4) 27.0 (23.1-32.3)
16:1n-7 0.3 (0.0-1.0) 0.4 (0.0-1.9)
18:0 15.7 (12.5-25.2) 18.0 (14.7-34.6)
18:1n-7 1.1 (0.0-1.7) 1.6 (0.1-2.3)
18:1n-9 12.8 (9.0-18.3) 10.0 (6.4-17.6)
18:2n-6 LA 9.1 (4.2-14.0) 4.2 (2.6-9.6)
18:3n-3 ALA 0.2 (0.0-2.7) 0.0 (0.0-0.6)
20:3n-6 1.3 (0.7-2.5) 2.4 (1.2 -4.2)
20:4n-6  ARA 11.6 (6.6-16.2) 15.5 (9.1-20.0)
20:5n-3  EPA 0.7 (0.1-4.1) 0.3 (0.0-2.5)
22:0 1.2 (0.0-9.8) 1.0 (0.0-3.3)
22:4n—6 2.0 (0.2-4.3) 2.9 (0.8-5.2)
22:5n-3 1.9 (0.9-3.5) 0.7 (0.3-1.9)
22:6n-3 DHA 7.4 (3.2-11.0) 6.8 (3.1-10.7)
24:0 3.3 (0.9-6.8) 3.8 (2.9-5.5)
24:1n-9 4.1 (0.9-6.2) 2.9 (0.7-7.0)

Median (min—max).
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# ()-8 PEREAERE (ERMFA., HAKRE) LS5 EE (HERMRT)

Variables Gestational period Birth weight

(Continuous data with Pearson correlation)

n r p r
Age at delivery 1,263 0.074 0.0083 0.012 0.67
Prepregnancy BMI 1,263 0.043 0.13 0.19 <.0001
Body weight gain 1,263 0.19 <.0001 0.24 <.0001
PUFA in maternal blood
DHA 1,211 0.015 0.59 0.051 0.078
ARA 1,211 -0.014 0.63 -0.052 0.071
DHA/ARA 1,211 0.014 0.62 0.065 0.023
PUFA in cord blood
DHA 1,263 0.19 <.0001  0.081 0.0041
ARA 1,263 -0.15 <.0001 -0.14 <.0001
DHA/ARA 1,263 0.24 <.0001 0.14 <.0001
Hair Hg 1.263
(Categolical data with ANOVA)
n Median (CI 95%) Median (CI 95%)
Maternal education
<13 674 275.5 (274.8-276.2) 3091 (3060-3121)
>13 589 275.1 (274.4-275.8) 3098 (3065-3131)
D 0.42 0.75
Household income (million Japanese Yen)
<2 93 274.1 (272.3-275.9) 3026 (2944-3108)
2to <4 541 275.5 (274.7-276.2) 3113 (3079-3147)
4 to <6 355 275.1 (274.1-276.0) 3058 (3016-3100)
6 to <8 151 275.7 (274.3-2717.1) 3119 (3055-3184)
>8 123 275.6 (274.1-271.2) 3134 (3063-3206)
D 0.65 0.076
Housewife
Yes 625 274.8 (274.1-275.5) 3090 (3058-3122)
No 638 275.8 (275.1-276.5) 3098 (3066-3129)
D 0.057 0.74
Smoking habits
Never smoked 579 275.2 (274.5-275.9) 3082 (3050-3115)
Ex—smokers who quit before pregnancy 309 275.1 (274.2-276.1) 3136 (3091-3181)
Ex-smokers who quit after pregnancy 265 276.0 (274.9-277.1) 3085 (3036-3134)
Smokers during early pregnancy 110 274.5 (272.8-276.1) 3057 (2982-3133)
D 0.44 0.18
Passive smoking
Yes 880 275.3 (274.7-275.9) 3078 (3051-3104)
No 383 275.2 (274.3-276.1) 3132 (3091-3172)
) 0.81 0.029
Alcohol consumption
Yes 22 272.4 (268.7-276.1) 3115 (2946-3284)
No 1,241 275.3 (274.9-275.8) 3094 (3071-3116)
) 0.12 0.81
Physical activity
Low 829 275.3 (274.6-275.9) 3094 (3066-3122)
Moderate 290 275.2 (274.1-276.2) 3084 (3037-3130)
High 144 275.8 (274.3-271.2) 3114 (3048-3180)

p

0.77

0.76
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Breakfast skipper

Skipper 195
Eater 1066
p

Parity
Primipara, 462
Multipara 801
p

Supplemental use (any kind)
User 417
None 846
p

Sex of child
Male 647
Female 616
p

Type of delivery
Transvaginal 1,092
Caesarean 171
p

Birth season
Spring 314
Summer 287
Autumn 344
Winter 318
p

275.5 (274.3-276.8)
275.2 (274.7-275.8)
0.68

277.0 (276.2-277.8)
274.3 (273.7-274.9)
<.0001

275.3 (274.4-276.1)
275.3 (274.7-275.9)
0.98

274.9 (274.2-275.6)
275.7 (275.0-276.4)
0.12

276.3 (275.8-276.6)
268.7 (267.4-270.0)
<.0001

276.0 (275.0-277.0)
275.8 (274.8-276.8)
275.1 (274.2-276.1)
274.3 (273.3-275.2)
0.059

3057 (3000-3114)
3101 (3076-3125)
0.17

3064 (3027-3101)
3111 (3083-3139)
0.044

3099 (3061-3138)
3091 (3064-3118)
0.73

3141 (3110-3172)
3045 (3013-3077)
< .0001

3117 (3093-3141)
2946 (2886-3006)
<.0001

3103 (3058-3148)
3115 (3068-3162)
3075 (3032-3117)
3087 (3042-3131)
0.61
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F(D-9 EREREERE (ERMFA, HAKRE) LEES5EE (ERR ST

Gestational period Birth weight

Variables B B p B B p
Maternal age at delivery -0.07 -0.04 0.271 -2.46 -0.03 0.40
Prepregnancy BMI 0.27 0.11 0.0006 30.2 0.28 <0.0001
Body weight gain 0.36 0.16 <0.0001 32.6 0.33 <0.0001
Parity

Primipara reference

Multupara -1.06 -0.11 0.0009 45.2 0.10 0.002
Type of delivery route

Vagina birth reference

Cesarean -3.97 -0.31 <0.0001 -100.5 -0.17 <0.0001
Child sex

Boy reference

Girl 0.92 -0.10 0.0013 48.7 0.12 0.0003
Maternal education

<13 yrs reference

13= yrs -0.25 -0.03 0.41 -22.3 -0.05 0.12
Household income

<2 (million Japanese Yen) reference

2to <4 -0.17 -0.01 0.71 36.3 0.05 0.12

4to <6 0.90 0.05 0.11 19.3 0.03 0.45

6 to <8 0.80 0.04 0.28 -19.1 -0.02 0.57

>8 0.41 0.02 0.61 10.5 0.01 0.77
Maternal working

House wife reference

Working 0.46 0.05 0.14 -6.3 -0.02 0.65
Smoking habits

Never smoked reference

Ex—-smokers before pregnancy —0.07 -0.01 0.89 56.1 0.11 0.023

Ex—smokers after pregnancy 0.60 0.05 0.29 -3.1 -0.01 0.91

Smokers -0.51 -0.04  0.50 -39.5 -0.06 0.26
Passive smoking

None reference

Smoker 0.15 0.01 0.67 -25.1 -0.05 0.11
Breakfast skipper

Eater reference

Skipper -0.04 -0.00 0.93 -17.6 -0.03 0.36
Alcpolic consumption

None reference

Drinker -0.49 -0.01 0.65 32.3 0.02 0.52
Physical activity

Low reference

Moderate -0.71 -0.06 0.17 -26.9 -0.05 0.25

High 0.69 0.05 0.26 17.8 0.03 0.53
Supplemental use

None reference

User -0.15 -0.02 0.63 11.8 0.03 0.41
Season at birth

Spring reference

Summer 0.52 0.04 0.26 35.8 0.07 0.088

Autumn 0.49 0.04 0.37 10.2 0.02 0.68

Winter -1.15 -0.08 0.032 -39.3 -0.06 0.11
Cord blood DHA 1.63 0.17 <0.0001 6.9 0.02 0.62
Hair Hg -1.48 -0.04 0.26 -11.0 -0.01 0.86

n=1263, adjusted R%= 0.181.
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& B9 N (E R 55 4T)

DQ (adjusted R2=0.12, n=240)

CA (adjusted R?=0.09, n=240)

Variables B B p B B D
Maternal age at delivery -0.21 -0.10 0.15 -0.27 -0.12  0.092
Parity

Primipara reference reference

Multupara -0.03 -0.00  0.97 0.01 0.00 0.99
Child sex

Boy reference reference

Girl 0.64 0.06 0.32 0.64 0.06 0.36
Maternal education

<13 yrs reference reference

13= yrs 0.51 0.05 0.45 -0.24 -0.02 0.74
Household income

<2 (million Japanese Yen) reference reference

2to<4 1.36 0.08 0.25 1.96 0.11 0.12
4 to <6 1.09 0.06 0.43 2.11 0.10 0.15
6 to <8 -0.78 -0.03 0.63 -0.06 -0.00 0.97
>8 -0.69 -0.03 0.72 0.71 0.02 0.73
Smoking habits

Never smoked reference reference

Ex—smokers before pregnancy —0.89 -0.08  0.47 0.24 0.02 0.86
Ex—smokers after pregnancy 0.81 0.06 0.58 —0.08 -0.01 0.86
Smokers 0.77 0.05 0.74 -0.56 -0.03  0.82
Passive smoking

None reference reference

Exposed 0.29 0.03 0.69 0.48 0.04 0.54
Alcohol consumption

None reference reference

Drinker 0.91 0.02 0.80 0.84 0.01 0.82
Physical activity

Low reference reference

Moderate 0.99 0.09 0.39 0.63 0.05 0.60
High -0.53 -0.04 0.71 -0.77 -0.05  0.62
Season at birth

Spring reference reference

Summer 2.91 0.23 0.023 4.32 0.33 0.0012
Autumn -9.32 -0.52  <0.0001 -10.0 -0.53  <0.0001
Winter 1.72 0.14 0.16 1.37 0.11 0.30
Birth body weight (kg) 4.88 0.21 0.0016 4.42 0.18 0.0077
Apgar (5 min) -0.84 -0.08 0.22 -0.50 -0.05  0.50
Raven (maternal 1Q) 0.07 0.03 0.64 0.20 0.09 0.22
Breastfeeding period (mo)

0to2 reference reference

3to4 1.01 0.04 0.53 -0.42 -0.02  0.81
5to 6 -2.19 -0.07  0.31 0.81 -0.03 0.73
>7 0.86 0.05 0.50 0.10 0.01 0.94
EES -0.15 -0.06  0.41 -0.28 -0.10 0.14
Cord blood DHA 1.54 0.14 0.032 1.74 0.15 0.024
Hair Hg -2.60 -0.06  0.35 0.24 0.01 0.93
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5-1451-26

LS (adjusted R?=0.03, n=240)

PM (adjusted R?=0.07, n=240)

Variables B B8 D B B p
Maternal age at delivery -0.67 -0.00 0.99 -0.18 -0.05 0.51
Parity

Primipara reference reference

Multupara -1.91 -0.15  0.039 0.13 0.01 0.92
Child sex

Boy reference reference

Girl 0.49 0.04 0.56 -0.11 -0.01 0.92
Maternal education

<13 yrs reference reference

13= yrs 0.70 0.06 0.43 1.81 0.10 0.15
Household income

<2 (million Japanese Yen) reference reference

2to <4 2.15 0.10 0.16 -0.22 -0.01 0.92
4 to <6 1.84 0.08 0.30 -1.99 -0.06  0.43
6 to <8 1.06 0.04 0.61 -3.96 -0.09 0.18
>8 0.70 0.02 0.78 -3.71 -0.08 0.30
Smoking habits

Never smoked reference reference

Ex—smokers before pregnancy 1.95 0.14 0.22 -3.86 -0.19 0.088
Ex-smokers after pregnancy -0.20 -0.01 0.91 3.95 0.17 0.13
Smokers -2.17 -0.10  0.47 4.24 0.14 0.31
Passive smoking

None reference reference

Exposed 0.88 -0.07  0.35 -0.25 -0.01 0.85
Alcohol consumption

None reference reference

Drinker -4.92 -0.07  0.28 1.54 0.02 0.81
Physical activity

Low reference reference

Moderate 0.90 0.06 0.54 1.91 0.09 0.36
High -0.01 -0.00 0.99 -0.38 -0.01 0.89
Season at birth

Spring reference reference

Summer 0.64 0.04 0.70 -0.51 -0.02  0.93
Autumn -0.25 -0.01 0.93 -7.39 -0.23  0.075
Winter -1.17 -0.08 0.46 1.63 0.07 0.47
Birth body weight (kg) 3.23 0.11 0.11 5.56 0.14 0.049
Apgar (5 min) 0.17 0.01 0.83 -1.73 -0.09  0.17
Raven (maternal IQ) 0.18 0.07 0.37 -0.30 *0.08  0.29
Breastfeeding period (mo)

0to 2 reference reference

3to4 0.089 0.03 0.67 5.34 0.13 0.073
5to 6 -1.54 -0.04  0.58 -5.03 -1.10  0.20
>7 -0.90 -0.04  0.58 2.68 0.07 0.25
EES -0.55 -0.17  0.019 0.43 0.09 0.19
Cord blood DHA 2.12 0.16 0.022 0.34 0.02 0.79
Hair Hg -6.57 -0.13  0.072 -6.29 -0.09 0.22
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& B gD A (E R 25 4r)

DQ (adjusted R?=0.08, n=340)

CA (adjusted R2=0.08, n=340)

Variables B B Jo) B B p
Maternal age at delivery -0.36 -0.15 0.013 -0.31 -0.11 0.55
Parity

Primipara reference reference

Multupara -0.30 -0.02  0.68 -0.14 -0.01 0.86
Child sex

Boy reference reference

Girl 2.34 0.20 0.0003 2.64 -0.20  0.0004
Maternal education

<13 yrs reference reference

13= yrs -0.14 -0.01 0.83 -0.13 -0.01 0.87
Household income

<2 (million Japanese Yen) reference reference

2 to <4 -1.68 -0.07 0.13 -1.24 -0.06  0.33
4 to <6 0.56 0.02 0.66 1.20 0.05 0.41
6 to <8 1.96 0.07 0.21 1.96 0.07 0.27
>8 1.76 0.06 0.30 1.58 0.05 0.44
Smoking habits

Never smoked reference reference

Ex—smokers before pregnancy 1.34 0.10 0.26 2.26 0.14 0.094
Ex—smokers after pregnancy -0.59 -0.04 0.67 -1.20 -0.07 0.45
Smokers -2.30 -0.12  0.27 -3.50 -0.16 0.14
Passive smoking

None reference reference

Exposed -0.88 -0.07  0.23 -0.69 -0.05  0.40
Alcohol consumption

None reference reference

Drinker 2.19 0.05 0.38 5.30 0.10 0.062
Physical activity

Low reference reference

Moderate 0.48 0.04 0.68 0.37 0.02 0.78
High 1.56 0.09 0.32 1.22 0.06 0.50
Season at birth

Spring reference reference

Summer 0.11 0.01 0.92 0.24 0.01 0.85
Autumn 0.85 0.05 0.48 1.20 0.06 0.38
Winter -0.48 -0.03  0.68 -1.07 -0.06  0.42
Birth body weight (kg) 10.2 0.04 0.51 15.1 0.05 0.40
Apgar (5 min) -0.29 -0.03  0.57 -0.43 -0.04 0.45
Raven (maternal 1Q) 0.19 0.07 0.22 0.25 0.08 0.16
Breastfeeding period (mo)

0to 2 reference reference

3to4 0.81 0.03 0.60 1.10 0.04 0.53
5to 6 1.68 0.05 0.41 2.14 0.06 0.36
>7 -0.09 -0.00 0.94 -0.81 -0.04  0.55
EES 0.01 0.00 0.97 -0.00 -0.00  0.99
Cord blood DHA 1.33 0.11 0.042 1.75 0.13 0.020
Hair Hg 1.29 0.03 0.64 0.88 0.02 0.78
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LS (adjusted R?=0.09, n=340)

PM (adjusted R?=0.12, n=340)

Variables B B p B B D
Maternal age at delivery -0.54 -0.18 0.0032 -0.02 -0.01 0.94
Parity

Primipara reference reference

Multupara -0.87 -0.056 0.34 1.87 0.10 0.091
Child sex

Boy reference reference

Girl 3.09 0.21 0.0002 -0.36 -0.02  0.72
Maternal education

<13 yrs reference reference

13= yrs 0.19 0.013  0.83 -0.59 -0.03  0.58
Household income

<2 (million Japanese Yen) reference reference

2to <4 -3.05 -0.12  0.033 1.60 0.06 0.36
4to <6 0.28 0.01 0.86 0.49 0.01 0.80
6to <8 1.35 0.00 0.50 1.34 0.03 0.58
>8 3.15 0.08 0.17 -4.06 -0.09 0.15
Smoking habits

Never smoked reference reference

Ex-smokers before pregnancy 0.88 0.05 0.56 0.28 0.01 0.88

Ex-smokers after pregnancy -0.81 -0.04 0.65 1.46 0.06 0.50

Smokers -1.47 -0.06 0.58 -0.14 -0.00  0.97
Passive smoking

None reference reference

Exposed -1.02 -0.06 0.92 -0.68 -0.04 0.55
Alcohol consumption

None reference reference

Drinker 0.70 0.01 0.82 -5.30 -0.08  0.17
Physical activity

Low reference reference

Moderate 0.23 0.01 0.88 1.69 0.08 0.35

High 2.41 0.10 0.23 -1.40 -0.05  0.57
Season at birth

Spring reference reference

Summer 0.09 0.00 0.95 -2.07 -0.09  0.22
Autumn 0.34 0.02 0.83 0.83 0.03 0.66
Winter 0.82 0.04 0.58 -0.02 -0.00  0.99
Birth body weight (kg) 0.0005 0.01 0.82 0.00 0.04 0.50
Apgar (5 min) -0.27 -0.02  0.67 0.19 0.01 0.81
Raven (maternal 1Q) 0.21 0.06 0.27 -0.07 -0.02  0.78
Breastfeeding period (mo)

0to2 reference reference

3to4 2.82 0.09 0.14 -4.80 -0.12  0.043
5to6 -0.16 -0.00 0.95 4.36 0.09 0.17
>7 1.07 0.04 0.48 -0.89 -0.03  0.63
EES 0.08 0.02 0.73 -0.11 -0.02  0.70
Cord blood DHA 1.26 0.083 0.13 -0.73 -0.04  0.48
Hair Hg 3.87 0.06 0.28 2.01 0.03 0.65
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Mental processing index Sequential processing scale

(adjusted R2=0.08, n=207)

(adjusted R?=0.13, n=207)

Variables B B D B B D
Maternal age at delivery -0.00 -0.00 0.99 -0.11 -0.03  0.67
Parity

Primipara reference reference

Multupara -0.56 -0.03 0.70 -0.41 -0.03 0.72
Child sex

Boy reference reference

Girl 2.45 0.13 0.083 1.77 0.11 0.12
Maternal education

<13 yrs reference reference

13= yrs 1.09 0.06 0.45 0.23 0.015 0.84
Household income

<2 (million Japanese Yen) reference reference

2to <4 -4.28 -0.13  0.090 -3.71 -0.13  0.068
4 t0 <6 -3.49 -0.09 0.23 -2.20 -0.07 0.35
6 to <8 4.22 0.09 0.23 8.35 0.21 0.0039
>8 5.04 0.09 0.21 3.85 0.09 0.23
Smoking habits

Never smoked reference reference

Ex-smokers before pregnancy 0.24 0.01 0.93 0.04 0.00 0.99

Ex-smokers after pregnancy -0.56 -0.02 0.87 -1.74 -0.08 0.53
Smokers 4.06 0.13 0.43 4.01 0.15 0.33
Passive smoking

None reference reference

Exposed -4.46 -0.21  0.0034 -4.27 -0.25  0.0005
Alcohol consumption

None reference reference

Drinker 6.91 0.09 0.27 6.70 0.10 0.18
Physical activity

Low reference reference

Moderate -2.14 -0.10  0.38 -1.98 -0.11 0.31

High -2.11 -0.07  0.53 -0.27 -0.01  0.92
Season at birth

Spring reference reference

Summer -0.21 -0.01  0.93 -0.48 -0.02 0.80
Autumn 0.74 0.02 0.80 0.01 -0.00  1.00
Winter -1.58 -0.06 0.48 -0.82 -0.04 0.65
Birth body weight (kg) -0.49 -0.01 0.89 -0.00 -0.05 0.52
Apgar (5 min) -2.62 -0.12  0.094 -1.58 -0.09 0.21
Raven (maternal 1Q) 0.19 0.07 0.22 0.13 0.04 0.59
Breastfeeding period (mo)

0to2 reference reference

3to4 2.17 0.05 0.53 0.15 0.00 0.96
5to6 -7.80 0.14 0.079 -7.84 -0.17  0.029
27 1.82 0.05 0.49 -0.14 -0.00 0.95
EES 0.62 0.12 0.13 0.48 0.11 0.14
Cord blood DHA 2.12 0.11 0.14 0.59 0.10 0.17
Hair Hg 2.37 0.03 0.69 3.26 0.05 0.50
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Simultaneous processing scale

(adjusted R2=0.005, n=207)

Achievement scale

(adjusted R2=0.06, n=207)

Variables B B D B B D
Maternal age at delivery 0.22 0.05 0.53 0.50 0.12 0.12
Parity

Primipara reference reference

Multupara -0.65 -0.03  0.66 -3.19 -0.17  0.024
Child sex

Boy reference reference

Girl 1.97 0.10 0.18 1.12 0.06 0.41
Maternal education

<13 yrs reference reference

13= yrs 1.48 0.08 0.32 -0.29 -0.02 0.84
Household income

<2 (million Japanese Yen) reference reference

2to <4 -2.72 -0.08 0.30 -1.43 -0.04 0.56
410 <6 -5.12 -0.13  0.093 -3.65 -0.10  0.20

6 to <8 -3.14 -0.07  0.40 2.19 0.05 0.52
>8 3.46 0.06 0.41 5.34 0.10 0.17
Smoking habits

Never smoked reference reference

Ex-smokers before pregnancy 0.04 0.00 0.99 0.93 0.04 0.72

Ex-smokers after pregnancy 1.93 0.07 0.59 6.09 0.24 0.069

Smokers 2.10 0.07 0.69 -6.56 -0.22 0.18
Passive smoking

None reference reference

Exposed -2.81 -0.14  0.074 -3.86 -0.20  0.0089
Alcohol consumption

None reference reference

Drinker 2.76 0.03 0.67 6.55 0.09 0.28
Physical activity

Low reference reference

Moderate -0.79 -0.04 0.75 -2.23 -0.11  0.34

High -3.80 -0.13  0.27 3.71 0.13 0.25
Season at birth

Spring reference reference

Summer 0.25 0.01 0.92 2.22 0.08 0.34
Autumn 2.15 0.07 0.47 -0.21 -0.01 0.94
Winter -2.52 -0.10  0.28 -0.77 -0.03 0.72
Birth body weight (kg) 0.00 0.02 0.78 -0.00 -0.05  0.50
Apgar (5 min) -2.10 -0.10  0.28 -0.77 -0.04 0.61
Raven (maternal 1Q) 0.13 0.03 0.69 0.20 0.05 0.51
Breastfeeding period (mo)

0to2 reference reference

3to4 3.42 0.08 0.34 0.50 0.01 0.88
5to6 -2.49 -0.04 0.59 -3.59 -0.07  0.40
27 3.16 0.09 0.25 -0.20 -0.01 0.94
EES 0.42 0.08 0.32 0.78 0.16 0.049
Cord blood DHA 1.31 0.07 0.38 0.75 0.04 0.58
Hair Hg 1.32 0.02 0.83 -1.46 -0.02  0.80
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F(1)-16 (REFT « DHEEIC I 2ITEV R (ADH 2 = 7) L BES 2 2R

ADH Check list C-TRF (ADHD)
(adjusted R2=0.04, n=86) (adjusted R2=0.02, n=90)

Variables B B Jol B B Jol
Maternal age at delivery -0.01 -0.14 0.31 -0.01 -0.16 0.22
Parity

Primipara reference reference

Multupara 0.01 0.03 0.80 0.03 0.07 0.47
Child sex

Boy reference reference

Girl 0.13 0.29 0.017 -0.03 -0.05  0.63
Maternal education

<13 yrs reference reference

13= yrs -0.07 -0.17  0.20 0.02 0.05 0.66
Household income

<2 (million Japanese Yen) reference reference

2to<4 -0.19 -0.25 0.054 -0.14 -0.24  0.056
4 to <6 -0.04 -0.06  0.75 -0.07 -0.11 0.41
6 to <8 0.14 0.15 0.30 -0.03 -0.04 0.76
>8 0.08 0.08 0.58 0.05 0.06 0.66
Smoking habits

Never smoked reference reference

Ex—smokers before pregnancy 0.17 0.33 0.062 0.19 0.43 0.014
Ex—smokers after pregnancy 0.00 0.01 0.98 -0.00 -0.00 0.99
Smokers -0.04 -0.06  0.77 -0.06 -0.14  0.46
Passive smoking

None reference reference

Exposed 0.03 0.06 0.65 0.02 0.05 0.67
Alcohol consumption

None reference reference

Drinker -0.09 -0.08  0.53 0.26 0.21 0.094
Season at birth

Spring reference reference

Summer 0.16 0.28 0.085 0.10 0.18 0.21
Autumn -0.14 -0.22  0.18 -0.05 -0.10  0.51
Winter -0.06 -0.09  0.57 -0.05 -0.09 0.51
Birth body weight (kg) -0.19 -0.18  0.17 -0.32 -0.35  0.0065
Raven (maternal IQ) 0.01 0.08 0.50 -0.00 -0.02  0.87
Breastfeeding period (mo)

0to2 reference reference

3to4 -0.08 -0.09  0.56 -0.08 -0.11 0.45
5to 6 0.10 0.10 0.55 0.22 0.25 0.17
>7 -0.05 -0.07  0.60 -0.00 -0.00  0.98
Cord blood DHA 0.07 0.15 0.24 0.04 0.11 0.37
Hair Hg -0.33 -0.16  0.154 0.09 0.06 0.64
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1/2-5; language development survey; caregiver-teacher report form. Burlington:
University of Vermont, Department of Psychiatry; 2000.

19) EB#EAR, dbET, EARET, WANER. ASEBABFEI+EbOITEI T = v 7 U A MBI AKE
AB L ORE L - D HEEZGRF AR O AATBR OB ZE. NEORMH &g 2012;52(3) 1193~
208.

20) PNZATBOE N ESLR R B RS JEET (FR) . BPEREE, OHE, EHEAMTHOREL M9
RERDFELDHEEIRIET DA F7 v 7. &R MSLATEIEN ESLRHRBE RS
WF9ET, 2006, 47-55.

21) #PE. ADHD o FH% R (Sh W HIICF1F %D ADHD R 7 Y — = 7 H OB 2E) . BEE Hl, P
UK () . R KA - Z B PEREE (ADHD) ZWr {1 A T A4 > H3R, Ha: CiE 9, 2008,
91-96.

22) Terwee CB, Mokkink LB, Knol DL, Ostelo RW, Bouter LM, de Vet HC. Rating the
methodological quality in systematic reviews of studies on measurement properties:

a scoring system for the COSMIN checklist. Qual Life Res 2012;21:651-657
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5-1451 BRHBLIOCHEBMICB T 22 EIEL & & R0 FESCADHDE 1H) & D BB M I
B9 BHF5

(3) FIRMNICEIT IRz M7 B3R < ATl

L BN KT KFEREE TR G Mk

W26 (BHAGAEE) ~284F FE R T E4A « 34,522 TH (5 BIEER284ERE : 11, 089 TH)
THEEEIT, WERE LS T,

[(EE]

THVE TIT, TR K2 B RE E (ADHD) R0 & K Ba 22 B (ADH) 1 D BREEZ R o —> & LT, 1fk
FYHHEBRFEOMG PRSI, ZoBEME LT, HEOESBRRECNA, BEENMECTCHLH
BEY ORI (OP) 2R EMMZENR > TS, ZHETIT, OPIRE EADHDAZ X U & LR ELED
AOBMRETRET D5 INEONH LN, ZDEL N, ZNEOABDO DI NHEEIORIRIZ X 2§
Bl A2 T>TWad, L7 L, OPORFARBMPIBEITABEB N RE N ERHELE S, O
JRIZ K 2 W Ea il CIX A2 S T AEEREZ 2 b,

ZIZT, AR TR, ETHDICOPRBPBEEORRE LTV, TO LT, BFEOHIEERE
BEDI/aAF vl BiTolo, KBABEZEMEICE O COXREMBE N EEICE 85 /TEENS
ZBIDN, I}a}dnﬁ%ﬁﬁbfwé 2ODPEMBEORRIIMARBGTHL EEX LN, L

L, ¥OEERIZBWVWTANEIBREINTEY, ZOFRKNIZOWTIESHR I LR DTN M E
Th o,
WA BEFRT% O YIN O REASRAR, 5% 0 AR v N R2[E 4 2F8[E 4y D il A N ZS B 12 > W TRt

L7z, OPORBEITEICEFLZNL TSRO, Hﬁaﬁ%@méﬁz—ﬁénto ICCOMEIE, MK
BARUFE =Y F A PF 4 Y 8 (DEDTP) LIS D P 7 L% L U L g (DAPs) I3 T0.2~0.6
Thole, HEIOFEFIL. MOBREITHETE L, #HAE L OPHEHRRDOBEBNLCEFHNEDE
iz, AREOROREFETEAMERR Ch-72Z EABEELTWDLELLNEZ, PrF— b
AT IV =T F IV AOFER EPEZITI 2L T, KFBSEOMREMZ3ERMICIMZ 5 Z &
NTEDHIERTRBINT,

TN EBE A, MR A EHfE L. OPBREE O ADHDXC ADHAE 1] ~ D 52 %5 % FFA4l L 72 %% 5. OPBR & 12 &
LHDOEBIBEI N o T,

[%—7— K]
£ Y VR AN (OP) . RPEY, SR, B, TaFAEE
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1. XIC®»IC

WA I 2 T80 51X, ADHDE 72 [ ZADHH ) O BREZE K D —> & L T F W E R O 5
DRSS, R e LTaBY REBE, oAl imE (PoPs) | s R S LT
YRS, BEEB L O E OBEES B S Y . AU R EKICOW TR, KEER M
RAEFAMIE (NHANES) K0 . ADHDZWr IR DR A (A F AT XY ) REmnZ &n
Wi ENnY, F 7255 B VL O ADHDIE ) & AT ER O FEELUR F AR & OBEE L REN TV DY, IR
FOBRIIRZEICONTIE, WoMBITEENARREZECHLEETDIZERFESNTHDY, e
WTCIZLART & 0 mtefe sk & O BEMER A STV AH 28, ADHDIC S W T h ., WO AR o i 1 §n "
N A, IR SR A T-85% O ADHDFEAE & B -5 Z L | S e, S5, AFAKBRICE D
BB IOV TH A Z o2 LiE, B Mk R & ADHFRIE  (Z2EZIC 31T 2 I oo R REAT @
Frxv 7 VARMIEDHE) EOBMEEREHESN TN, L2 s, FAEICIZADHE AL
FWERTEEOBEMEEZRIELZREIZIZE A E RV, ADHZ &R OME &8 EICHOWNT, b
FWERTE L OBEMEE R T DEFNT X OERB KO LN TNDE EEZ BT,

2. MEBREEB

AR O Y | ARHFIETIETA F KB O L S REEBICI A, B LM E CTH 5 BERED
REIZOWTHW O, ITFE, BODDOEFHFR T, A Y R DA (OP) R & JEEREF & 0Bk
MAREEN TS W GRS U< I3 AR o 0P IRE & EBEXMSEEREE Y KILER
FEREE YO R AR R R T RV REFR S PO R Lo R B A RBT DL L ONRE SN T
Wb, TOX D7 OP BRE ORI E~DOFELZFMT 5 LT, EMERREEFMIIX TR0,
—J. ZL OEFZMFRTITHEBIO ARy NROERBITHOLTEY, 2LV OP IRE O FRKE
~OEBEFML TN D, FAIXEICERFICEY OPITBREL TWD 2V, OP OLEWHA R
12-36 BEf 22 L < BRI B3R TR O AMCHEIE S B 2 (Barr 2008), L7228> T, JRHFD
0P IREEIZEB LT W ERMREIND, ERE, RO DfmITH W T, ST A OZEH I
A HANOEB O BN KE < RNHBEREICO /NS NWZ EBRREINTNS X, 2o
IHOREBNRRE N LICEY, BBEBEOBSEHER T AREESEZ DD,

PIEXbv ., OPMREAMZ EMEICITO 2 &8, OPRBOMREE~DOEE LM+ 5 LT, EE
ThHDHM, 0P OFEAEANIAARLEHHFE TR, SHICAEFORBRREINI LL, A
TRBLEHCOVWTRIAT I LBMBETHLIEEZ DN,

3. WrEBRARBFGIE

BIEROBEEEEFMOXNISEWE L LT, AFRETILATEOEY W ORZEIZHADEENTRE I
TWHO0PEER YW D, OPOUREFNIL., BIEOBWE ORN M AR THWZ L b JRPR
OSBRI ITOND, A CREERE ZOLENRHY & OBEEME A K (3) -1k LV (3)-21
IRTS ARBFZE IR EAEH S (T v F L) U, DAP) DY A F LY U (DMP) , Y= F LY v
[ (DEP) , ¥ A F )L F A VU R DMTP) , = F v F A U 8 (DETP) , ¥ A F /T F 4 U U (DMDTP) |
BLOY=F ALY F AU o DEDTP) O —F i 217 - 72,
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(3)-2 OPO B & LB HWY,

O S S
I I I
HyC—0—P—OH H;C—O—P—OH  HyC—O—F—SH
H3C—O H3C_O H3C_O
dimethylphosphate  dimethylthiophosphate dimethyldithiophosphate
(DMP) (DMTP) (DMDTP)
O S S
I I I
HsC,—O—P—OH  HsC,~O—F—OH  H;C,—O—F—SH
H5C2‘O H5C2‘O H5C2—O
diethylphosphate diethylthiophosphate  diethyldithiophosphate
(DEP) (DETP) (DMDTP)
(3) -1 OPo e L ¥y D I
"DMAP > DEAP_
[ — [
6B 5 ==
Pesticide = Pesticide -
Dichlorvos (DDVP) v Chlorthoxyphos S|
Dicrotophos ~ Chlorpyrifos ol
Dimethylvinfos < Coumaphos =
Mevinphos - Diazinon o
Naled ~ Ethylparathion B
Tetrachlorovinphos = Isoxathion e
Trichlorfon ~ Parathion ol B
Chlorpyrifos methyl B Pyridafenthion i
Fenitrothion i Sulfotepp |
Fenthion ol I Ethion R
Isazaphos methyl ol B Disulfoton o I
Mesulfenfos B Phorate ol e
Methylparathion ol B Phosalone o I
Oxydemeton methyl i Terbufos ol I
Pirimiphos methyl ol
Temefos o
Azinphosmethyl ol I
Dimethoate o I
Marathion I
Methidathion o
Phosmet o
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(1) BRYBIEILIE B4 D DAP D HI E ¥ D FeSL

IR oL FESITEIC ST, ZaFARETHLT TICREAVWESIEORFRITH
NTEBY, RFETHR UoMMEEZ2Z I CHEFIEOEELZ B Lz, MEICE, RO FEMHEHMH
ATV, MRk v~ 7T 72 07 ARUE &SRR (LC/MS/MS) TRt EHIET 5 kL L
77

(2) BREFMOBECKETIERORE

IREAEMICEELC, fiAEars— MR THLZaFAFAESINE ORBRIEZJET SETIZ,
) HEEOEZRICE2WEBORKEL, 2) HMANORTIREDOEZEHO2HMIET 2 LER &
Ly FZ T, ZO2HDMHIEEIT - 7=,

1) S ERc X 2MEMOERIZONVT

AT & 28— MFRICB W CIRENMZ T 2BI21X, ORI X > TRIEHBI A R 72 5 " e
HEREZEZOND, LU, MEKBEOBENCE > TERBREZELTWDEE, HIER SICBWT
RICEBREN R >TVWTEH, RBEICBEBZFREN R LD LTV, 22T, BRICHIHED
LC/MS/MS % i\ CBEAE O M & 152 CDAPO I E 247 > TV 5 HIEMBIA L OB 7= 1S Bl % L 72 & vk
(BAFEIE) TAT 2 WEMWBIB TR — MR ZE L., S EBENOREMD — B & e Lz, JE
RIS I3 M H 2R O FL i & VW DMP,  DEP,  DMTP, DETPO 7 & L 7=, MIEMEIA L HIEMBEBD L Fh
DY > FOAERR TR, RS O FE A 24T OWLC/MS/MSTHIET 5 & W\ ) KE AR EAILRE —
Thoan, AT L, LCERHEN—H R o7, WEMKBIA, B& b, EFEKEE P OGerman
External Quality Assessment Scheme (G-EQUAS) DiEZH T\ 5,

SHTEBIX LN O = 3 FVRHES IR LN 52 RE 255 X O3 DO R134 4 &
AWTHN&EIToT, TO%, T — % OEEBE T, 94 ORI O &7 IR& 205 2B L,
SEMRZCME DR 31440 X 2RI D 28 AR » k43 3 IR134 43 & o T, D4R IED IR Z W To
Hre& B O W EME DOFEZEIZ DWW TRF L 72,

TR ABOEFCTIVOGHAICR~ N v 7 22 G0 mERY > 7 (BEMEEZ RN L -
T—VIR) ROREEERHY IV EER L, BEEIZHTE L I2#%-80°C TRAFE L7,

2) EANDRFDAPIE DEENZ DOV T

Y URBEEOMREOEDMTFREEITELS, RTPBEORRBEH A REWE FPHINLD,
ZOEOREMCZRETMAZIT O BE. TRORAMEERERT L, Vo EERREEEO KRR E
ELTHEZDZON] ORFBVELZLD, FZCTHRIVREZBYELNEL, —HIEROLGA &
DR LEERDOGE & TRPMRED OREMED 21T > 7o, ot S o K] o fRI%, E LR IEET
TIRE SN TR OB ZZ T THOWICEE Uiz, 2oL, BESLREW AT 23/ 2 3t SIT IR
&2 ABEECL ., o8 E THRRE (-80C) SN/ b DT, 5~6iKD9% DN (HI64,
#WA34 ) BRI, £, RPIZ VLT F oV REGEBRECHEEA O, TOEE
MWT, MilEL7Z, AT~ OIEMHEGRE (r) . SWNHEBESRE (IcC) #HE L. 2O
IR REE AR LT, £/, Yl — 0730 —=7F U A(K(3)-3) 24T\, EoHED
AIREME A MRET LT,
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(3) maFAFEESMAE ORPDAPEE O HE
EFED (2)-2) DRFHZE S W TR R S BV 2R O ETMEE LT, WoRDOIY
LI OV T, ‘i%“‘:bfocb\SHF'EJ@E%ﬁ@ﬂiﬁ%ﬁﬁ:&%%#k L CHEMm Lz, BEIRIIZ

YT TF—< 1 tHELRRL, ABSINEIC FERFAMEICEI L CHE 2B LIE DR O IE %
oz (FBHADR 7Ly b%"%%éﬂw LTE{VL'C iz
HENICER CE 7427 BIRORII6 AN 2 oot Lz, 72, lBRHICK T 2 REOREF

i Z247 5 72, ISR NS B & Ufmfﬁfi’x TWHERE L TR E W CTREERBY OLTF 5y
Mr & FEhi L7,

B, ZOREHOAEY R EIEIR TR ORI, :TT**I\V\]FWJXTEEEJ%LE L. FERE
T EN21004 & FAL1004: A ER] & xR & LTI L, ZoRRIc, WotEilixEE e L, 72, &

BRI S U CHRBURDEERBIY, AT VKBEL M EZ O TT — X X—AHE LD | HEHF
MEiTol, ZRENDOT —ZIZOWTHEZRGE L., MTICH W, BIEABYICOWTIE,
DMP. DMTP3 X ONDMDTPOD &3t %2 ¥ A F AT AF L U U (DMAP) & L T4 EFL. DEP. DETPIH L X
DEDTPZ ¥ = F /L7 /LF /LY g (DEAP) & L CTEHEFL, EHICEDRTAE T /LF /1Y g (DAP)
L7 (K@B)-2) .

ERE 100pL

: - FEFZFUIL 900 WL, FILTHIA
‘ Lipav B LSYEE(3,600 rpm, Smin)

‘ A3HER(500uL)

2% TEA PRF=FUIL400 pl
WA ISHI | .pMP-d. 10 ng/rL, 100 L

-ESI-negative
LC/MS/MS | . apge

(3)-4 DMP D EiALBE 51k



BRETA 50 L

. B0 — MR

A& 28—k

[E] 4Bt

iR

LC/MS/MS
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- 1% EREACETR; 2mL
- DEP-''C,, DMTP-d., DETP-d,,
DMOTP-d., DEDTP-d.- & 2 ng

- 37%. 10 min

- Oasis WAX (60mqg/3cc)
-+ 2.5%MNH3 #5001 1mL, #5701 2ml
1% EFEACETR | 2mLTI2F a4

- BEAAK 2mL PEFZMIL 1mL

- 2.5%NH2 S8 20% P FILAGETE ; 1mlL

- N.HZ

- S0mM EXRETETOAAGET ; 1mL

-ESI-neqative

B3 LA AWF A

%] (3) -5 DMTP, DMDTP, DEP, DETP, DEDTP @ fij LR f5 ik



5-1451-71

A B E A I 72 LC/MS/MSIE X (3) ~612 /"™, /o, TNZENOME O WEFKMHIXK (3)-7T~1X
(3)-9, BLUEEG)-1IRT,

(3)-6 JERK &

4. BREROEZE
(FLIBERLEZHMESE (BARE)

—HFONEATH & DIPOIREN TR D720, DIPORBIORTLE GiEE2ITH> Z & e o T,

DMP D R ALEE 5 VEI1X I (3) -4D i@ Y T 5, RE00 p L2 T T AF v 7 Fa—7I2EZnh &0,
TER=FUA900 pLEMZ, +3ICHEE - BET D, EHO0BE (3,600 rpm 5 min) %, 64
7= B H500 pLESBRLEE, A% MY F AT IVEAT b= U400 u LK ODMP (N
FEYEYRHEDMP—d6 ; 10 ng/mL) 100 u L&z 7= % @ Z DMPHIE HREHR & L, LC/MS/MSTHIE L 7=,
¥% v ®DEP, DMTP, DETP, DMDTP, DEDTPODRILERSGIEIL, K (3)-5D#V Th b, KL ulis
LT EAKEKS nlz~A 7 ENy NTEMICEYRY, Zhicthe s — NMEGEIK (DEP-
13C4, DMTP-d6, DETP-d10, DMDTP-d6, DEDTP-d10 ; 420 ng/mL) 100 u L& M Z 7=, 37°C T10 min
A FaX— kL%, Oasis WAXI— VU v ¥ (FOH2.5%T7 U E=TKEHAX /—/L1 nL, A
B =2 ml, IhEREAKEIZILCa YT 4 v a=r 7 L D) W2 RE A Lz, @ik
2 mL, 78 r=hFU W1 nLTAH— MU vV ZEEFLTE, 2.5%7 VE=TKEH
90%7 & b= K~ U LIKEEHK L mL TREBRE NIZEH Lo, N, 2 TH#E - §z[E (40°C)
L=, 50 MEERT =7 AKIEIRL mLZ2 Nz, BE MBS (5 nin) 1Tk v H
iR L7-, Z X ADEP, DMTP, DETP, DMDTP, DEDTPil| & fHalkhik & L. LC/MS/MS (&
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TLAA vy F 7)) THIE LT

LC fff : ACQUITY UPLC H-Class (Waters #-1)
MS HEfE : Xevo TQ-S (Waters 1)
Z3Hr7 < 4 0 BEHHILIC (2.1x100 mm.1.8um, Waters #%Y)
VFrraryF ¥y v 7N A : BEH Amide (2.1x100 mm.1.8um, Waters #-1Y)
BEHE A 2oMBEBET VE = ASH 70%7 & b= b U KEETE
B:2mM EffET & =D LAEH 98%7 & b=k U VKR
75 M

0 —2.5min A : 0535 B :99.5-65 linear gradient
2.5 —8.0min A:B=35:65
8.0 —8.1 min A 3505 B= : 65995 linear gradient
8.1—155min A:B=05: 995
717 KR40 C

A—rH 7T —RNIRE : 4C

iti# : 0.25 mL/min

PUEHEANE - 10uL

MI7EE— F : ESI-negative SRM

ETE=H—AF

DMP 1249 > 789 (E&H) 1249 > 629 (H3EH)
DMP-ds 1308 > 789

(3)-7 DMP 7 5 4

LC #f& : ACQUITY UPLC (Waters #-)
MS HFE : Xevo TQ-S (Waters #14Y)
M7 Z AQ : HssT3 (2.1x100 mm. 1.8 pm, Waters %)
b7 5@ ¢ Scherzo SM-C18 (2.0 100 mm. 3um, Imtakt #:%Y)
BEFALC pump-A) : A : 2mM EFEET > =7 AKIFIE
B:2mM X7 U E=T AEH 80%7 & b=k U LKA
BEFALC pump-B) : A : ImM XEEETR 30%7 & h= U L KEE
B: 10mM EEE/XEET B =T LFH 80%7 & b= kU VKR



77 Y= h&EAFLC pump-A) :

77 ¥ = FFEMH(LC pump-B) :

717 KAIRFE:40C

0—2.5 min
2.5-4.5 min
4.5—6.5min
6.5—6.6min
6.6—15 min
15—15.1min

15.1—20 min

0—3.0 min
3.0—6.0 min
6.0—8.0 min
8.0—10min
10.0—11.5min
11.5—13.0min
13.0—16min
16.0—16.1min

16.1—20.0 min

FiE : 0.2mL/min

AEHEALE : 30

{fl|7£ € — K : ESI-Negative SRM

ET=HF—AF

us

B R

P o i e

:B=98:2
: 98—75
:B=75:25
: 75—20
:B=20:280
1 20—98
:B=98:2

:B=100:0
: 100—80

: 80—60

: B=60 : 40
1 60—50

: 50—30
:30—5

: 5—100
:B=100:0

B=

B=

B=

B=
B=

B=

B=
B=

DEP ; 152.8>78.8 (GFE®HH). 152.8>124.8 (FeiRH)

DMTP ; 140.9>95.8 (GE&A]). 140.9>125.9 (FERH)

DETP ; 168.9>94.9 (GE#HH). 168.9>140.9 (FEz2H)
DMDTP ; 156.8>141.8 (GE&H). 156.8>111.7 (FeaRH)

DEDTP ; 184.9>110.8 (E&MH). 184.9>156.7 (FeiH)
DEP-"Cy : 156.8>126.8.
DETP-dyo ; 178.9594.8.

DEDTP-dy ; 194.8>163.0

DMTP-ds ; 146.9>128.8
DMDTP-ds ; 162.8>144.8

: 80—2

: 40—50
: 50—70
1 70—95
: 95—0 linear gradient

linear

:2—25 linear gradient

: 25—80 linear gradient

gradient

:0—20 linear gradient
1 20—40

linear gradient
linear gradient
linear gradient

linear gradient

%] (3)-8 DMTP, DMDTP, DEP, DETP, DEDTP & &4
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Step 1

3%9Mon 1 J
Waste €N+ s

Waste

N

2 ROL

LC-pump B
(BSM)

Step 2

Waste

5-1451-74

2 1
m MS Valve

i) Injection

Analytical column1

Analytical column 2

LC-pump A
(BSM)

LC-pump B
(BSM)

Right Valve /—\
2 1
O O MS Valve

w

o=

Analytical column 1

Analytical column 2

LC-pump A
(BSM)

X(3)-9 HFLEAAL v F Lo TICEDERBKYIY 2

K@)l BTEAAL y F L TIEO/NLVT YD X R

Time (min) Valve Positoin
0 Left Step 1
1.2 Left Step 2
3.2 Left Step 1
5.1 Left Step 2
6.7 Left Step 1
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(A) (B) (C)

y=0.7673x+0.077 4 y =1.0182x-0.331 y=0.7734x+0.149 4
R?=0.56 R?=0.98 R2=0.43
1 A 1 A 1 4
[-+] -] [-+]
2 E-3 £
DMP 3 0 - * S0 S0 A *
qa° A
—1 T T 1 '1 T T 1 -1 T T 1
-1 0 1 2 -1 0 1 2 -1 0 1 2
Lab A Lab A Lab A
2 - 2 A 2 A A
v =0.8195x+0.1239 @O ly = 1.1329x- 0.0737 y=0.7071x+0.1613 4
R?=0.92
1 1 4 1 4
[-+] [-+] [-+]
E-3 E-1 E-1
[ [} [}
DMTP %, | 8, 8,
-1 T T " -1 T T \ -1 T T "
-1 0 1 2 -1 0 1 2 -1 0 1 2
Lab A Lab A Lab A
2 - 2 - 2 A
y = 1.0383x-0.1188 y =0.9998x-0.0728 y =1.0571x-0.1403
R?=0.74 R?=0.99 R*=0.65
o 1 7 o 1 1 o 17
DEP 3 8 8
0 0 A 0 - A
Ag
1 A . , A4 . . . 1 A . .
-1 0 1 2 -1 0 1 2 -1 0 1 2
Lab A Lab A Lab A
1 -
1 [y=07693x+0.0282 y =0.8333x+0.0474 y =0.7371x+0.0062
R2=0.78 o) 1 1 R?=0.92 R*=0.]1
0 o
@ g -] -]
DETP & L s
_1 _. l O OO -'-1 '.
Q
0
'2 T T T ‘1 T T '2 T T 1
-2 -1 0 1 -1 0 1 -2 -1 0 1
Lab A Lab A Lab A

X (3)-10 RHAOHKY) o RERRBHWICET D 2500 #E (Lab A, Lab B) (2 X % HIEHE
o,

Lab AIZZ M, Lab BIZBHIEEE MW THIE Le, EIRGIE ~PH, EiRD I~ % O 2[R ERIR U7 1440 O iR & 35

RIBAG D, D~NAAND ARy MREMWTIT 7o, MEMIIEHER L% T 7y b Lk, DMPIZ2HAD, DUTPIE4

K23 DEPIZ6RIADY . DETPIZ2IRIEN EH 6D ERBE CER FTIRUFTh o7z, BRAIALTH DS, (W41LA5,

B) 3N IBALy . (O IEf 144 D28 AR » RSy DLab ADWIE K55 (XHh) O Lab B MIE 5 5 (Y#h) 12 %t 3 2 B R &

R, RUTAFEVG E M ORERE Z T, DITPO S eI, fthODAPsTH HDMP, DEP, DETP BN Tz, Fi=. Fl
DI AEmIEDETP & DEPTHLI@ L THA T v . DMP, DMTPIEH FERMELL F Tdh - 7=,
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(2)BRBIFMOBEICHKET > ERORTH
1) BN (SRELHEBECLIIZHLED) CLI3UEEPERIZONT

JT<EP@7ﬁ1%%U VRBEIEARH E O TCRBEFATICE L T OWMBEORRB L ER L T, ;Ei,céz
S Oifig% (Lab A& Lab B) TRl — MK Z RIE Ul U7z, i 8RS 5 oo B 13 O R BE 28 e 58

(EETBE'J‘[EMT%LOD/J’z@ﬁJ\ LGB e DOmEBERNLIZGE. %h%hrs:o.wi 7%
0.76 (DMP) . r.=0.84%F 7-1%0.80 (DMTP) . r.=0.89F 7=1%0.90 (DEP) . r.=0.93F 7-1%0.92 (DETP)

(£7Tp<0.01) ) \ BIFRMRETHD Z LN RINTZ, ZIENOE % 3 EE #11% 8 Bl s 0 47 %
IToTo iR, IRERED R L /NS Do T=DlE, 4T IR IR DODMP TR?*=0. 43, ¥ £ & JRRIKDDEPT
R*=0.99THh 7= (K (3)-10) ., EOWEIZHE VT HFE & RIZIEFEIC B R EMREITEA R S 1.
DETPLIAMIME & HIZIE1TH - 7= (X (3)-10(B)) dIZxt LT, 4L JRIZDEPLIAME & 1L D /& <
REREL /NS o7z (K(3)-10(C)) , FFiZ, DITPICEB W CHEE R/ NEe N BE S, Z 0Kk
OFEFEFTWThomEICEBWTHANDHEIMICH >7-, £z, DETPIZE I 4 EmIiEXDEP T & 44
NAHMEMIZH Y, DMP, DMTPIZE R FIRUL F CTh o772, B TE o7, FIZ. DETPO S
Eallsh T Wb Lab AICH X TLab BOMED FB3ME o7z, LR -> T, AAHREOFRKE LT,
OB FIE DO FHLEIEFE TODAPsD 1 X @QUEERMICE L7ZRF O~ b U v 7 AT K D%
MBEZ BTz, OITDOWT, ZHETIHEOEEORNIZILEY OMIRERIENH 5 25, BAFETITM
TEEVEDN 720 72D | B TE CTIRIb e & 3 im DR E CDAPs AR E SR CW A et 2 & 2 72, L
ML, ZOEHOOEEELZSBIELFRRICLTL/ERIZZED S 2 o 72 (data not shown) Z &
5, ODOFEEMEIFERNEZ 2T, QIZOWNT, LIRSS ABNEL T, RTPOKS R EbL->TE
UIN %hﬂﬁfﬁﬁbf:ﬂ EMEZE X7, L, WTNORIKS FWRILEY OEINIBLE S g
STc, FTAANESLI3EE, S EwlI25BEFFORTHD Z L, 66 bR RO BRE TN
BIZIEZ R ool Z &b IRBEMOZE HAFEDO~ R v 7 2L 05D EEZIT U,
PEOR I & FEAEIR W CRAFICHRH SN D2 EBABITIEREM O F R LA EbRESRTRBYY, R
H~ b w7 ARGELTHD EHRUMIND D, WIRIFSEAEO L OIS H I B2 D REN 0
TH b,

WIZ, lab ATIT o 7B ML L lab BTIT o 72 B IE O W EE & 5t A #2#% . Bland-Altmanfig#r
EAT o TR R A2 K (3)-111Z7” 7, Bland-Altman™ & v b IXE{# I 2 FUE & BAF1E O T E O F8)
MEHhIZ S RIE L HBIEOREMOEZ T oy b L, MEBESCHFIEER EORFEBREDOH K
ERIT A HETH D,

DEHPIZME DN 7T A D/NA T ABBIEE I 7228 (95% CI, 0.01~0.20) MA@l nizn, £l
S DDAPsD /S A 7 A DI5% CTIE# #LF FLDMPAY—0. 21~0. 04, DMTP73—0. 12~0. 12, DEPA3—0. 19~
0.02Td o7z, DETPOMBEEZ TN EE IR &0 NA T AR D720, T OHEN
NTWND B Z B, BB RIANELAMTITRFERETR O NN EE X b7z, DMP & DMTP
F T 1 OOANELSNE S TEFREEBE NI A - Tz, DEP & DETPIZS e & mPiSM T & &
DICHFRHHEININD L ORH T2, WTHOWE S 2EKIIZlab AL lab BONNT Y £ R/ E
K, ZOMBHFERHMIADIEFICELS RoZ LITERT S EE 2 ONT,

PLEX Y | G-EQUASDFIRFEZ 45 TV 5 20 D oy Hr BB o I E M T A m WAHBI 23 2 & 4u | FLlge ml 6
T — 2 ThD LR T T,
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2 2
DMP DEP
1 1
. $ £00s% o N R
oo B °0Qe® o R R J:: _ ______ ________ — |
L ‘ """""""""" -1 e} m ¢
Ol 2
= -0.5 0.0 0.5 1.0 1.5 20 1.0 05 00 05 10 15 20
1. )
)
5 DMTP DETP
8 "o e N | °
0 ° s 2 01 %&W@-@O—@O—O—
5 0® © PO
S I LA ¢
-2 ‘ 2

05 00 05 10 15 20 45 40 05 00 05 10

Mean value
X (3)-11 &Pk (lab A) & BAFEE (1ab B) il ® Bland-Altman 7’1 v b

MEME Z e L Hs% ey L, 418K 5 5 DMPIZ2, DMTPIZ4, DEPI%6, DETPII2MifAN E& FRIELL FTH -
7ol BRAN LT, AAnfEe bl 3)-10L R UMEZ R LTV D, ERITIAA T ADOFE, mHRIZ/SA T A£1.96 X
EHE 2 GFPA®E) 257,

2) fEAPDRFDAPHRE DEBNZOWT
—RICEEOBRBERBIIRFENRETHDHLEEZ LN TNDEY, £, KEDOPE BANT A EN
IR N T2 o T2 D 12-36KF M TH V. HKEM S LB OMICEOMTHE S D, LLEND,
HEIEBI A RKREWZ &R PHRINT, 9% D5k ~6ik D W D IR8IE 73 & Jelc ICCAEFH M L7z (& (3)-
2) o S ENIMREE N DTz, BRR & FH%ZO ARy NRIZHT THITIZIThbRehote, £,
DEDTPIZ & T DMK TER FIRIELL T TH 72720, DEDTP@ﬁZE'G@ﬁME [T C& 7220y > 7273, DAP
RLDEAPD B H I V7=, Landis & Koch agreement (1977) ®ICCO EFEY TiX. 0.8l L% ‘almost
perfect’ . 0.60~0.80% ‘substantial’ . 0.40~0.60% ‘moderate’ . 0.4KjH% ‘fair & IiE
HELTWE, LER-T. SEO0PREY DR BIZM A ‘substantial’ Thot-, Z LT F =1
MEICE2BBITIFZEA LR O oTe, EBE R 7 L7 F =03 ml, Flis. K&, K5
REDEBEZTHEDY HRICBTL7 LT Fo2VHEOERICOVTIER, EAXS AT
%
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% (3)-2 45 OP U JE M %% & 1CC & D BifR

Detection ICC
rate (%) 09 0.8 0.7 06 05 04 03 0.2
DMP 100 6 3 2 1
DMP/Cr 6 3 2 1
DMTP 616 10 4 3 1
DMTP/Cr ' 8 4 2 1
DMDTP 34 2 10 6 4 3 2 1
DMDTP/Cr ' 32 14 8 5 4 2 2 1
DEP 100 9 4 2 2 1
DEP/Cr 9 4 2 1
DETP 68.5 4 6 4 2 2 1
DETP/Cr ’ 17 8 4 3 2 1
> DMAPs 9 4 2
> DMAPs/Cr 7 3 2
> DEAPs 9 4 2 2 1
> DEAPs/Cr 9O 4 2 1
> DAPs 8§ 3 2
> DAPs/Cr 7 3 2

Cr: 7 L7 F =1, ZDMAPIZDMP, DMTP, DMDTP®#aFi, X DEAPIZDEP, DETP, DEDTP®#aFil,

S DAPIZ6ME & T oMM E RT,

DAPODICCIZRI L CTiL, o @RENH D, EIRE B I8HE A, 18-251 I LLBE 0 4T H 3[R
IR U 72 B> X DMAP, X DEAP, £ DAP®ICCIZ0. 28, 0.24, 0.30Td - 7=°? ki&%éhfwéo * 7=,
DETP & DMTP L 2R S LT W2 WS | SR 12 B TR B B A IE O #1257 5 $°DETP & DUTP D
ICCASKAK0.2 (95% CTIX#90.05-0.47) L DHENH B, £/, 3~6mOHIBICBE L Tk, AR v
FRDOBE 7 U7 F = MHIE L7- SDMAP, ¥ DEAP, EDAPDICCHAZ N ZF40.32, 0.37, 0.11TH »
EBRESNTVEY, ZOmMIICBWTIEREHROFRHETEETH > 12,

INODOWME LD LEASEOH A DOFERIZICCHAE VN, BONKEROMPRICEENLETH
Do 1DRF BMHENMEWWEIZTEORANZELZ L TV D AEER L2 & 22 LT Ml
EMEIT AL ICCE R L T A0, ERASAICLTLERoTWRNWI L 3D5HELT, 4
MM Z2Z T - IRORIZE T A ERFER TH -T2, 4OHELTTRXTORENILA S
IR TH TR TH D, 1DADEORAICEL TE, SR EOEE FIREORALE L L
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TESHWSENLHLOD/Y 2%14T > TEMT L72d, AHEETITo TV o@mXbdH v, oA
ERTVLERNDLIND LRV, 208 &L LT, MORLITEWT, dHEHmE LI-tiT#LTh
DA B VT H M BERE ER DA > TODEPRER 2N, ZomRICONTIHEL b
MBIV, Ll ICCIRERDMICH - TNDIZ L E2RMELE L TVWEED, EROMIICEEN
VETHDHEZEZDH, 3DHEADHORTHLN, ZbH 200 BRBMOHEICHTICCE &
S LE-AHEMENEZEZ SN D, BIROEY . OPIZEREMA S A D 5 HICH S N5 -0 IR
DBFEIE, FxV—F—N"—NEEXN5b, £/, ICCIKRIHKRLEL., . BEOEETHD LD
WMENH DV, ZO2ENICCITHBEL TWSAREEREZ NS,

ZIT, A EDRWHEELT, Yualr— 73V —TF U U RAEITo R RNFE(3)-3
DEY Th D, BEIOWPERRICE D490 TREOHEM RICES B ER UM RICR
ST FEEZ R LTS, BEEEROPER L CTIX, ol ERRBRSEEZSI S EZ3T 2 L2
Lk rolm, BT, SDMAPE SDEAPD 7 L 7 F = U IEME I TR 725 7=,

F@)-3 Y F— b7 —=TF ) ADOFER

. 1 sample 2 sample 3 sample
Metabolites
success rate (%) success rate (%) success rate (%)
DMP 499 69.8 77.2
DMP/Cr 56.1 78.2 87.6
DEP 51.7 62.3 70.5
DEP/Cr 45.6 69.8 82.9
> DMAPs 40.1 59.5 70.1
> DMAPs/Cr 11.5 46.7 67.9
> DEAPs 49.5 60.9 69.8
> DEAPs/Cr 9.6 31.6 40.1
>DAPs 47.2 65.6 75.7
> DAPs/Cr 52.5 75.3 83.8

Cr: 7 L7 F =1, ZDMAPIZDMP, DMTP, DMDTP®#aFi, X DEAPIZDEP, DETP, DEDTP®#aFil,

SDAPIEZ6ME & T OB % R,

PR 72 b NCTHIERIE 2 R 2 &L TRAEOME T v, 3R OERIR THRERTH L L)
THZENL 3FOERPLEE LWVWEEBZLNTE, DAPTCOY S — T TV =T F UV 2ADH
BV, OPORFEMRY TH 53,5, 6-trichloro—w-pyridinol and malathion dicarboxylic
acidlZ BV TIX, 4B ORI THIIFTMNE5-66%Th o 7= EWE SN TWVBH*, TDAPICE L TiX, +
EH DR S DAPHEFE OB O FAL20% & 40% ORREE, FEREOBRE N H D, FAL20%0 K E
I, H[E[T46%, 2[EITE0% TH Y, 3N D EHERLFE IR NPT LTS, £,
FA240% B L Tid, 200 FE N TREEE DS i < . HLIEIZ363%, 2 AT6%TH o7& LT\, bAL
20%., 40% & HICHFBEEITT5% L ETHRAm VR TH -2,



PLEDZ &6 | OPHERER £ D JR F1DAPIC

MEELWI ENTRERINT,

(3) =aFAFFESME DR PDAPE E O HlE

20044 D #E B 3 O BRBLIR
LDBNTRENR o T2,

ERIR FEHIT

TAPREWVEP 2R 6,
R, BREFERPNETHLID, EREEIZR LR TZOIX
AR B 2T R SR o 7223 MU T IR B MR E ) 238122
REBL O 2 JRE S0 i

D ML E |
nie,
A

ZOWT,
RIRICZ BB R H 2 AN OICH Y B IXDEAP & DAPIR E 3 & 12
DWW TR WIRE & oMz B

TR0 T,

K2R A 72 < & b BEE R DR IR

&Ko7,
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LAY & B R 4 % (3)-4127 3, DMAP, DEAP, DAPJ&EE |z
WTHN B THEY VR BRARBHDREELEH . D
HHEY R RFNT R LT AT L — 0 — Y e FRE A A T
IO LERERELZLND, AA

% (3) -4 SRR o REELUR R IERAEY & B E R

nmol/L, I R{E(95% CI)

DMAP

DEAP

DAP

BRR D
&

Fh
&
BREEE
BRYEEL
YEURATICZEE
IR CEE
(2 c]
SENERIE
HY
7L
B
<124
13k
REMLILA
<2005 M
<4005 M
<6005 M
<8005 M
Thilk

51
69
49
29

140
60

106
94

12
76
49
20
24

41.8 (5.1-989.0)
32.3(5.7-474.3)
78.4 (6.4-632.6)
63.4 (5.1-3223)

0.12

57.4 (5.3-2550.2) 0.10
43.8 (5.1-413.8)

324 (5.1-1112.4)

26.1 (5.1-180.9)

40.0 (5.1-602.0) 0.12
61.6 (5.1-2970.8)
43.6 (5.1-555.2) 0.71

43.0 (5.1-2214.0)

48.0 (12.0-131.5) 0.38
59.1 (5.1-1562.4)
35.5(5.1-511.4)

51.6 (5.1-3222.6)

40.3 (5.1—259.0)

13.0 (3.6-126.3)
13.7 (3.6-109.1)
16.6 (3.8-101.2)
15.0 (3.8-103.5)

17.2 (3.6-120.0)
14.9 (3.6-97.0)

11.7 (3.6-120.6)
12.3 (3.6—92.1)

130. (3.6-96.4)
18.7 (3.6-141.8)

14.9 (3.8-103.6)
13.8 (3.6-110.8)

16.8 (9.1-103.9)
16.4 (3.8-105.7)
13.0 (3.6-131.6)
12.6 (3.6-92.1)
15.4 (3.6—124.8)

0.24

0.081

0.0013

0.31

0.38

54.3 (8.8-1043.7) 0.11
50.0 (9.6-494.5)

105.1 (11.1-668.5)
76.4 (11.3-3310.1)

74.1 (10.3-2623.2) 0.063
60.0 (9.38-462.1)

43.0 (9.3-1135.0)

39.9 (9.0-205.9)

57.4 (9.5-649.1)
86.8 (10.4-3073.0)

0.051

65.0 (9.9-629.6)
59.1 (9.3-2279.8)

0.92

65.4 (21.1-235.4) 0.25
75.1 (9.0-1591.4)

55.6 (9.0-581.0)

84.8 (16.6-3310.1)

56.1 (11.3-304.4)

IR O DMAP, DEAPIS X UNDAPZ if #u 8 2 U 72l & LR R ik 70 © QNT IR o Atk D 38 3
MM AEZ TN TR EE I N o 7208,

P2 (3) -5lTR T,

5 & ODAP, TERS AR & DAMAP @ REIZ 59 U 72 3 & & o B 5
R L RO EMRERE R & DORIC
A a T OEERE AR ERE D28

FEEITR SN o T,
LT TR L5 E

F7-.

2 FR AR O B

I = 1 ] o oo (R EE S 0 & DMAP
PERBLEE S 7o, IR o JR R SEARH Y
24 7 A W2 0 BT RRKECH 2
b R RN IR E

. ATREZR R V) 3[AIER IR

o ff AT
WEIZRLNRD -
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# (3) -5 HLAR P ] o0 BEBLR R A & AR AR IR A B L UM o0 AR % oD FE E AR ARG R

Pearson’s r

n log-DMAP log-DEAP log-DAP
r p r p r p
BHEHRRTBMI 200 0.11 0.11 -0.033 0.65 0.089 0.21
R AR 199 -0.13 0.063 -0.065 0.36 -0.12 0.085
TERR AR 200 -0.12 0.092 -0.060 0.40 -0.10 0.16
HZE (R 200 -0.054 0.45 0.021 0.77 0.044 0.54
5 200 -0.017 0.94 0.024 0.74 0.0045 0.95
%7 A FIRKE G R A
FRHN 120 0.082 0.38 0.032 0.73 0.087 0.35
KB EE) 120 -0.021 0.82 -0.071 0.44 -0.030  0.75
Bl Rk 120 0.01 0.91 -0.020 0.83 0.013 0.89
RHEIR 120 0.045 0.63 -0.015 0.87 0.045 0.62
%247 H BRKEOS ERE
RN )i 197 0.070 0.33 0.0039 0.96 0.066 0.35
KB EE) 197 0.10 0.17 -0.020 0.78 0.085 0.23
Bl Rk 197 0.050 0.48 0.010 0.88 0.044 0.53
RREIR 197 0.073 0.31 0.011 0.88 0.065 0.37
%427 H K-ABC 11 CEERRA)
AR E 97 0.063 0.54 -0.039 0.70 0.057 0.58
B R E 97 0.10 0.30 0.044 0.67 0.10 0.31
20
3
~
)
= p=0.74 (ANCOVA)
E
a 15 f
<
()
a0
o)
-1
1.0

={EF#(n=93)

HIRKRX R ERE (244 H.DQ)
(3)-12 244 A W5 0 BT MK T8 1 25 4 5 & B

EfEE+(n=87)

N
f i

@ JR FDAP FE
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4@#7?%7LZTﬁotﬁ%ﬁﬁ®?%k%ﬁ%itﬁQﬂﬂﬁﬁmgﬁﬁ%%%ﬁ
Bl 2 Z A EhE (3)-61Z7" 7, ShIEDOOPRBMIEEICEH L TiX, Afdom@my | 7 L7 F =4Ik
DEZRBIZOWTHBMVFET D720, 7VT%:V%%\IEMI??’)TU‘@TU‘T*‘&’C“B’?D%)Q VAR
Bi <7, 1 H OfRRFERNE L 2 RICBE L CiX, 20 B, 36 H %24 'C{EIJ/EL“C%%{TIVJ%*
DTN LTc, £l AETOL ZARMROBBRIBITHE TERnoTed, —# 7 X AHIZE
v 7T vy 7L, BEEERIR OR R A ST T AR I B & R o TRENTIC AW,

F(3)-6 AL T o> REBLR T B ARG A & AT BYRT A S SR o> 4R B

n REBUR (EIRTHD)

Pearson’s r

log-DMAP log-DEAP log-DAP

r p r p r p
BT - ShHEE T OADHA TENEAM
BCL (ADHf#H) 34 0.08 0.64 -0.16 0.35 0.03 0.87
C-TRF (ADHEH) 57 -0.05 0.74 -0.19 0.16 -0.06 0.66
C-TRF (ADHJEIR) 57 -0.07 0.63 -0.21 0.12 -0.09 0.48

BB X R O ADHATE)EEAM

Bz kBBCL 65 -0.12 0.36 -0.11 0.40 -0.13 0.29
’HHADHZ= 7 60 -0.17 0.20 -0.21 0.10 -0.18 0.16

n RDRR (35%4)

log-DMAP log-DEAP log-DAP
r p r p r p
e A
mu%u)i'r“ 107 0.16 0.11 0.02 0.81 0.12 0.20
BERE 107 0.08 0.43 0.06 0.56 0.05 0.62
BB - ShHEE T HOADHA TEIEEAH
BCL (ADH/E[) 87 0.00 0.99 -0.21 0.048 -0.04 0.68
C-TRF (ADH¥EH) 87 0.01 0.94 -0.16 0.12 -0.01 0.94
C-TRF (ADHJEIR) 87 -0.01 0.92 -0.12 0.25 -0.02 0.77
REIC LB R O ADHATEEEAM
Bz kABCL 55 0.00 0.99 0.13 0.33 0.01 0.96

WOBRDIGEEDE LS 2ol led BN ZNIEEL TR 0WA, WORFDEAPRE L {RE
B - $hHERE T DOADHATENEEAI @ 9 B . BCLOFE R 72 & UNMZ C-TRE ADHE [7] & @ [ 12 & o #H B 78 8 22
STz, T OADHATEGFAN O 401X & WRRADHE M 23 & D 72D . A RO R IT. BEO R DIEE
PEVIEE ADHEAICH D Z E 2R L TWD, Zhid, BEROEBRIH L 22 XSRS O/,
DOIERSEE N R e 2 ATREMES RO BER N FE L TV DA EEER D 5, LITHFZEICE VT, JRHDAP
RENEWEEBL O G B3 RFEMALN & < . HE 2 R XOBIRNR L olcl WO WMENH
VW AEORRLZNERBRLTWD EEXOND, RICZ VT F = HIE%1T > 7= 10g-DEAP
L BCLD # H 72 & ONMZC-TRFO ADHME ] & OB OB 1. £ 1 -0.42 (p=0.001), -0.20
(p=0.062) TH v |, FEkOBMZ R LTz, —F. BBIRTPOOPIRE (JRIEHIOPIREE) & K OITHEIRE
MOMICIZZ DO L) ZEREIETR OG0Tz, UEDZ Lnb | OPEEEEIC K2 W OITENICE L
T, AORRME CERE) BRI hoT,
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5. RFRICLVBOLNTRE
(1) BENES

KABIZB T DR OPBREEEZY S LIE@mUIR O TS, AHFFETIX. 5 E DOPER
TR, SOICHBOEEHoPRERE (KRIEHOPIRE) 2HLMC LT TR, b
DIBFFRERLERNOFBELOREBERF L, BBOIEHORICEAL T, HERIETHDL LD
D, HERTNA, 2400 H OB ERAER K L OB 100ANEZBZ 2 AN TRREL RV | iR & =
B— MR OR R E AN LTI A Re & 70D, F 7z, 420 F i 0O % 3 R A R 40 C O 0Pl % &
B LTk, BIRBMER D 2o b OO, 3EHRRICH I L TWZ Wiz 2 & T, OPIRE &
DESEED VI NTF —Z Lipot=, OPIREL HROBREORICADOBEBRIZA N o0, 4
%, MO EEL LY, THOREG LHETE R o2 MIEOPIREERALHE LY T
L LT, OPBEELIRORELOBERICHOVWT LY ELT—F 2ttt E26N 5,
ARIFRTIE, BEPEOBRBER LB 0N L2F R OPREEVOIRTIREDOER . Zh
WZEE D RO AREMEIC D W TEHRN TS TH L MIC Lz, IEFEAETIEZ O L 5 2@iE»
ENHEDTVDEN, BRENRERDIED, BHAOT X2 ZO0FEFAVI L EIHLNEEZD
NnNd, LieRoT, ENO RO RERRE LIZZOX ) R RIFFEFICEE LD EEX
bivd, £, =aFLREO L HICKBEMBEZRFIMNE 3R — MFEICEBWTIEL, 1 DORFAIC
BWTHEHEO DT HEENIIEZ T 2 aTREME & | WS R8I fE U BI 0 43 BT B B A3 ) & 4 #2455
LDARBMEL M A BBZ DN D, WTHICLTH, EHROSIEEARE CHEOREZH YT 5
BIZ, FOLIREICREMTDEIREPHL NI R -T2, AFFEROEREZTIC, OPRHWICEE
LCiE, EBRRIELZRAFEAOHE CORERRLITILKRARTHDL Z &, REMRMA DO T — VIR
EREEEIHAOMRBEERL, ThafAiTHZ LT, RHEEEZLLTH/NSLSTHIENRN
VETHDH & EREmwmA T T,

I OIS ZROPBREUANTREFEORELZ T T WVE B O FHEOEEZH O MNCT S
FEIZ D, COLDIC3EERIR LIEREBTFEL, E-EBEECHLIREREOEENGFET S
ol BEOHOWEEE TS, TET VALV OBWFREET D ET, RERT RAVT
—vLRb,

(2) BEBR~DER
<ATEDBBEICTERH LTZRE>
FRICREH T NEFHII 20,

<JTEBPERATDHIZLEBRAENDRE>

AW TIERBUEEFTH L O+ &b omAR (427 H) 1231 H0PIRTE & EEZZE OB &M%
RRGE L7z, REBLOMTIRF OBREICONT, HAEKRECERYIE., &b ORMITE) i O R E I
THADEBIBEINR P >T2, TELOMERROOPIEZEICHOWVWT S, MERECEE XM -
ZEE~DADRBIIBRIN o7, UEDOR NS, OPBBRTIC L HEFEY A7 2 /R1ET

LREFRIIHF NN o T,

T FLREIZBNT, OPO K D REERYME OBRBEIMA S BAKNICHEDL EEZEZDBN
%o PTORHOBMIEDOERICIZ, IELWIREF M AZIT O 2 RPN HATH D, TORRIC, KPR TH
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H L 72 ICCORE RSO BEIZ DWW TR, MIERREHEZ WS DT H0E2RET L LT, S
Bl b, £, 2PAMEOIRERIROPIRFERITIELETCOREKBOPEN TEX TR WVA, n
BRDR2NTR ELEETE HDREFTMAER & BEZERELE OBRELZBET LI T, L0 £L<
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Variables Results
Age at delivery (yrs) 1,263 31.0%5.1
Marital status at registration (Married, %) 1,258 95.1
Maternal education (<13 yrs, %) 1,263 53.4
Paternal education (<13 yrs, %) 1,260 64.3
Household income (million Japanese Yen) (%)

<2 93 7.4

2to<4 541 42.8

4 to <6 355 28.1

6 to <8 151 12.0

>8 123 9.8
Living together with parents (Yes, %) 1,263 41.1
Smoking habits (%)

Never smoked 579 45.8

Ex—smokers who quit before pregnancy 309 24.5

Ex—smokers who quit after pregnancy 265 21.0

Smokers during early pregnancy 110 8.7
Passive smoking (Yes, %) 1,263 70.0
Alcohol consumption (Drinkers, %) 1,263 1.7
Prepregnancy BMI (kg/m2) 1,263 21.9£3.7
Body weight gain at delivery (kg) 1,263 10.4%+4.1
Physical activity

Low 829 65.6

Moderate 290 23.0

High 144 11.4
Parity (Primipara, %) 1,263 36.6
Infertility treatment (Yes, %) 1,260 4.5
Fish intake (g/day) 1,261 29.4 (1.2-612)
Meat intake (g/day) 1,262 55.7 (0.4-1,581)
Supplemental use (%)

Any kind 1,263 33.0

EPA and/or DHA 1,263 2.8
Breakfast skipper (Skipper, %) 1,263 15.4
Housewife (Yes, %) 1,263 49.5
Gestational age at birth (day) 1,263 275.3%+8.9

Preterm births (<37) (%) 36 2.9
Sex (Male, %) 1,263 51.2
Type of delivery (Cesarean, %) 1,263 13.5
Birth season (%)

Spring 314 24.9

Summer 287 22.7

Autumn 344 27.2

Winter 318 25.2
Birth weight (g, Singleton births) 1,263 3,093+404

Low birth weight (<2500g) (%) 86 6.8

Mean=%SD or median (min—max)
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LEGE 4 EREREREORITMR (FELoMES R, BHIH)

Height Head circumference

Variables B B p B B D
Maternal age at delivery 0.01 0.04 0.33 -0.01 -0.03 0.49
Prepregnancy BMI 0.12 0.23 <0.0001 0.06 0.17 <0.0001
Body weight gain 0.12 0.25 <0.0001 0.07 0.21 <0.0001
Parity

Primipara reference

Multupara 0.09 0.04 0.22 0.14 0.09 0.0075
Type of delivery route

Vagina birth reference

Cesarean -0.33 -0.12  0.0003 0.00 0.00 0.99
Child sex

Boy reference

Girl -0.29 -0.14  <0.0001 0.28 0.20 <0.0001
Maternal education

<13 yrs reference

13= yrs -0.14 -0.07  0.05 0.05 0.04 0.30
Household income

<2 (million Japanese Yen) reference

2to <4 0.20 0.06 0.08 0.02 0.01 0.77

4to <6 0.15 0.04 0.26 0.03 0.01 0.75

6 to <8 -0.05 -0.01 0.78 -0.06 -0.02  0.60

>8 0.00 0.00 0.99 0.30 0.09 0.018
Maternal working

House wife reference

Working 0.03 0.02 0.63 -0.14 -0.10  0.0056
Smoking habits

Never smoked reference

Ex—smokers before pregnancy  0.29 0.11 0.019 0.08 0.05 0.36

Ex—smokers after pregnancy -0.01 -0.00 0.93 -0.01 -0.00 0.93

Smokers -0.25 -0.08 0.19 -0.09 -0.04  0.46
Passive smoking

None reference

Smoker 0.01 0.00 0.91 -0.04 -0.03  0.43
Breakfast skipper

Eater reference

Skipper 0.05 0.02 0.59 -0.01 -0.01 0.83
Alcpolic consumption

None reference

Drinker 0.05 0.01 0.84 -0.03 -0.01 0.84
Physical activity

Low reference

Moderate -0.25 -0.10  0.033 -0,13 -0.08 0.10

High 0.23 0.08 0.10 0.08 0.04 0.39
Supplemental use

None reference

User -0.15 -0.02  0.63 -0.00 -0.00 0.92
Season at birth

Spring reference

Summer 0.09 0.03 0.39 0.13 0.07 0.081

Autumn 0.19 0.06 0.12 0.02 0.01 0.78

Winter -0.24 -0.08  0.047 -0.15 -0.07  0.075
Cord blood DHA 0.11 0.06 0.10 0.02 0.01 0.69
Hair Hg 0.14 0.02 0.63 -0.36 -0.06  0.084

n=1263, adjusted R2=0.181.
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LEGE S ERFEREREOMATRER (M, ponderal index)

Chest circumference Ponderal index

Variables B B p B B p
Maternal age at delivery -0.01 -0.03 0.40 -0.04 -0.08 0.030
Prepregnancy BMI 0.10 0.21 <0.0001 0.07 0.10 0.0037
Body weight gain 0.12 0.30 <0.0001 0.10 0.15 <0.0001
Parity

Primipara reference

Multupara 0.21 0.11 0.0011 0.24 0.09 0.014
Type of delivery route

Vagina birth reference

Cesarean -0.26 -0.11 0.0009 -0.40 -0.11 0.0013
Child sex

Boy reference

Girl -0.16 -0.09  0.0067 0.05 0.02 0.57
Maternal education

<13 yrs reference

13= yrs -010 -0.06  0.093 -0.01 -0.00 0.91
Household income

<2 (million Japanese Yen) reference

2t0<4 0.11 0.04 0.28 0.04 0.01 0.80

41046 0.06 0.018 0.61 -0.02 -0.00 0.89

6 to <8 -0.17 -0.04 0.25 -0.08 -0.01 0.74

>8 0.18 0.04 0.25 0.05 0.01 0.85
Maternal working

House wife reference

Working -0.07 -0.04  0.28 -0.10 -0.04  0.28
Smoking habits

Never smoked reference

Ex-smokers before pregnancy  0.20 0.09 0.072 0.01 0.00 0.95

Ex-smokers after pregnancy -0.08 -0.03 0.49 0.05 0.01 0.78

Smokers -0.08 -0.03 0.61 0.03 0.01 0.90
Passive smoking

None reference

Smoker -0.06 -0.03  0.35 -0.27 -0.09  0.012
Breakfast skipper

Eater reference

Skipper 0.04 0.02 0.54 -0.22 -0.06  0.098
Alcohol consumption

None reference

Drinker 0.12 0.02 0.58 0.23 0.023  0.50
Physical activity

Low reference

Moderate -0.21 -0.10  0.035 0.13 0.04 0.40

High 0.12 0.05 0.32 -0.22 -0.06 0.25
Supplemental use

None reference

User 0.04 0.02 0.54 0.03 0.10 0.76
Season at birth

Spring reference

Summer 0.14 0.06 0.12 0.18 0.05 0.20

Autumn -0.03 -0.01 0.78 -0.20 -0.05  0.24

Winter --0.17 -0.07 0.10 0.01 0.00 0.94
Cord blood DHA -0.15 -0.02  0.56 -0.34 -0.03  0.41
Hair Hg 0.03 0.02 0.59 -0.11 -0.04  0.27

n=1263, adjusted R?= 0.181.
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Variables

Results (n=240)

Maternal age at delivery
Parity (Primipara, %)
Child sex (Male, %)
Maternal education (<13 yrs, %)
Household income (million Jap Yen) (%)
<2
2to<4
4 to <6
6 to <8
>8
Smoking habits (%)
Never smoked
Ex—smokers before pregnancy
Ex—smokers after pregnancy
Smokers
Passive smoking (Yes, %)
Alcohol drinkers (%)
Physical activity (%)
Low
Moderate
High
Season at birth (%)
Spring
Summer
Autumn
Winter
Birth body weight (kg)
Apgar (5 min)
Raven (maternal 1Q)
Breastfeeding period (%)
0-2 mo
2-7
56
<7
EES
Cord blood DHA
Hair Hg

31.5%4.8
64.2
52.1
48.8

4.6
47.9
24.6
14.2
8.8

47.1
30.4
17.5
5.0
66.2
0.8

66.3
23.8
10.0

32.1

30.0

5.4

32.5
30641431
9 (0-10)
29.814.6

5.4
14.2

5.8

74.6

28.3+3.8
6.8+0.9

1.73 (0.31—20.3)

Mean=*SD or median (min—max)
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Variables

Results (n=340)

Maternal age at delivery
Parity (Primipara, %)
Child sex (Male, %)
Maternal education (<13 yrs, %)
Household income (million Jap Yen) (%)
<2
2to<4
4 to <6
6 to <8
>8
Smoking habits (%)
Never smoked
Ex—smokers before pregnancy
Ex—smokers after pregnancy
Smokers
Passive smoking (Yes, %)
Alcohol drinkers (%)
Physical activity (%)
Low
Moderate
High
Season at birth (%)
Spring
Summer
Autumn
Winter
Birth body weight (kg)
Apgar (5 min)
Raven (maternal 1Q)
Breastfeeding period (%)
0-2 mo
2-7
5-6
<7
EES
Cord blood DHA
Hair Hg

31.56%+4.9
66.2
53.5
46.2

6.2
45.5
24.4
14.1
9.7

46.5
29.4
17.9
6.2
69.1
1.8

67.9
23.5
8.5

23.5

28.8

22.6

25.0
30581425
9 (0-10)
30.1x4.4

6.2
14.7

6.5

72.6

28.3+3.7
6.8+1.0

2.04 (0.31—20.3)

Mean=*SD or median (min—max)



BEEE 8 Atk 42 » A DR RIS FH O AR E M

5-1451-104

Variables

Results (n=207)

Maternal age at delivery
Parity (Primipara, %)
Child sex (Male, %)
Maternal education (<13 yrs, %)
Household income (million Jap Yen) (%)
<2
2to<4
4 to <6
6 to <8
>8
Smoking habits (%)
Never smoked
Ex-smokers before pregnancy
Ex-smokers after pregnancy
Smokers
Passive smoking (Yes, %)
Alcohol drinkers (%)
Physical activity (%)
Low
Moderate
High
Season at birth (%)
Spring
Summer
Autumn
Winter
Birth body weight (kg)
Apgar (5 min)
Raven (maternal I1Q)
Breastfeeding period (%)
0-2 mo
2-7
5-6
<7
EES
Cord blood DHA
Hair Hg

31.8+4.6
63.2
53.1
46.4

3.9
47.8
26.1
13.0
9.2

52.2
28.5
13.5
5.8
68.6
1.4

65.7
25.6
8.7

22.7
24.2

17.9

32.3
3062+412
9 (0-10)
29.8+4.6

5.3
15.0

6.3

73.4

28.5+3.8
7.0+1.0

2.08 (0.37—20.3)

Mean =+ SD or median (min—max)
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Association of Child Development and ADHD with Prenatal and Postnatal Exposures
to Environmental Chemicals

Principal Investigator: Kunihiko NAKAI
Institution: Department pf Development and Environmental Medicine
Tohoku University Graduate School of Medicine, 2-1, Seiryo-machi,
Aoba-ku, Sendai, Miyagi 980-8573, Japan
TEL +81-22-717-8949 FAX +81-20-4623-5681
E-mail: nakaik@med.tohoku.ac.jp

Cooperated by: Department of Hygiene, School of Medicine, Wakayama Medical
University; Department of Occupational and Environmental Health, Nagoya City
University Graduate School of Medical Sciences

[Abstract]

Key Words: Attention-deficit hyperactivity symptoms, Birth cohort study, Chemical
exposure, Development index, Docosahexaenoic acid, Intelligence Quotient, the Japan
Environment & Children's Study, Methylmercury, Organophosphorus pesticides, Prenatal
exposure

Chemicals such as pesticides and heavy metals may affect pregnancy and child
neurodevelopment. We performed a birth cohort study to assess the effects of prenatal
exposures to organophosphorus pesticides (OPs) and methylmercury (MeHg) and
postnatal OPs exposure on obstetric and neurobehavioral outcomes of children in an
adjunct study of the Japan Environment & Children's Study. Although pregnant women
were exposed to MeHg through fish consumption, they were also exposed to beneficial
nutrients such as docosahexaenoic acid (DHA). Thus, we examined the effects of
concomitant exposures to MeHg and DHA.

The neurobehavioral outcomes were assessed with Kyoto Scale of Psychological
Development at 7 and 24 months old and with Kaufman Assessment Battery for Children-
IT at 42 months old. We also evaluated attention-deficit hyperactivity (ADH) symptoms at
the same age. Since there is almost no validated evaluating tool for infants” ADH
symptoms in Japanese language, the reliability and validity of scales to assess ADH
symptoms in nursery schools or kindergartens were evaluated before use.

OPs exposure was evaluated in pregnant women and children by analyzing urinary
metabolites with LC/MS/MS. We previously examined how to know longer-term OPs
exposure using urinary assessment. Finally, we asked the mothers to provide child first
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morning void urine three times. Maternal hair mercury and erythrocyte fatty acids in
maternal and cord blood were utilized in the analyses.

Prenatal exposures to MeHg and OPs had no adverse effects on obstetric outcomes,
while there was a positive correlation between cord blood DHA and gestational period,
suggesting beneficial effects of DHA. Prenatal exposures to MeHg and OPs had also no
adverse effects on neurodevelopment of children at 7 to 42 months old. Postnatal OP
exposure had also no adverse effects at 42 months old. There were beneficial effects of
cord blood DHA in developmental quotient and cognitive composite scores at 7 and 24
months old, while there were no effects on behavioral outcomes at 42 months old.

Our findings indicate that mothers and children were exposed to OPs, but there
were no adverse effects at current exposure levels. There were also no observed adverse
effects of prenatal MeHg exposure in this study. Beneficial effects of prenatal DHA
intake had been found in the child neurobehavioral development. While moderate fish
consumption is recommended for pregnant women, further information regarding
beneficial effects and chemical exposure to chemicals through fish consumption will be
necessary for women of childbearing age.
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