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Developmental origins of health and disease (DOHaD).
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Increase in Immune System Diseases, such as
. Shildhood Asthma KM

Increase in the Number of Endocrine and

Metabolic Diseases. such as Childhood
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“Shoulder Breathing” Orthopnea
Breathing that makes Shortness of breath that
the shoulders rise and fall makes it hard to lay down
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Obesity in children has
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Increase in Psycho-neurodevelopment Disorder (ie., Autism, ADHD and LD)

Japan (percentage of children receiving medical

_ treatment for mental and behavioral disorders) Wisconsin, USA (percentage of Autism cases)
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Patient Survey Wisconsin Department of Public Instruction (WDPI)
Impact on childhood development from exposure to low levels of methyl-mercury (Seychelles and Faeroe
Examples Of Islands [Denmark] among others)
Suspected chemical Mental deterioration / Decreased intelligence from exposure to low levels of lead (United States)
exposure effects Impact on childhood development from exposure to low levels of PCB (United States, Taiwan)
on humans _ o _ _
Health impacts seen in children with exposure to organoarsenic compounds (decreased intelligence and
autonomic nerve disorders in Japan)
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What's Happening to Today’s Children?

Increase in Congenital Abnormalities, such as Hypospadias and Down’s Syndrome

Japan

BA

Atlanta, Georgia USA

15

-o-Down's Syndrome

-O- Hydrocephaly

-X- Spina Bifida

Hypospadias

T A7
20
-8~ Down's Syndrome
15 |— -O- Cystic Kidney /\‘
—x-Hypospadias

./

ol

Q/Qé X/X

v A\
PAS

Frequency of Occurrence
in 10,000 Births
[N
o
Frequency of Occurrence

in 10,000 Births
H
(en)

ol

—
"

X

o

o

1974-79 1980-84 1985-89 1990-94 1995-99 2000-04

1974-79 1980-84 1985-89 1990-94 1995-§FLHK|pN04 ICBDSR(2006)

Birth defect cases have

doubled over a 25-year
period
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Declining Male Birthrate HEMLLDET(BRDFEA )

Sex Ratio (male/female)
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Drop in the number of
male births
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Daily Yomiuri (Nov. 6, 2006 evehing edition)

“Of the prefectures that recorded significant
declines in the sex ratio of newborns since the
1970s, over half are located within the Keihin
and Keiyo Industrial Areas of the greater Tokyo
metro region, both centers of Japan’s heavy
chemical industry”
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I}.Ecl )}J’\j}_-) %!) o Vital Statistics of Japan 1899 — 2004 (Health and Welfare Statistics Association; No. 54, Vol. 11, p. 16)
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Hokkaido’s population of 5.6 million represents a suitable sample for epidemiological study

(cooperation among three medical schools).
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Exposure assessment (& 25 514l )

The world’s first individual isomeric-level
measurement of PCBs and dioxins

7 PCDDs, 10 PCDFs

4 non-ortho Co-PCBs

8 mono-ortho Co-PCBs

2 di-ortho PCBs

Total and TEQ values also calculated

ZMDiEAH> Additionally, 68 PCBs, Pesticides, PFOS.
PFOA, Bisphenol A Phtalates, were measured
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Multiple linear regressions for birth weight in relation to PCDDs/PCDFs
and DL-PCBs by infant's gender

Male Female
log,, scale Beta ? (95%CI) Beta ® (95%CI)
<Total> (pg/g lipid)
Total PCDDs -125.7 (-402.3 - 150.8) -19.3 (-294.0 - 255.5)
Total PCDFs -237.6 (-595.2 - 119.9) -304.9 (-620.6 - 10.7)
Total PCDDs/PCDFs -136.6 (-418.3 - 145.1) -28.7 (-307.5- 250.1)
Total non-ortho PCBs -90.7 (-350.4 - 169.0) -122.4 (-347.9 - 103.2)
Total mono-ortho PCBs -138.6 (-372.7- 95.4) -104.3 (-308.7 - 100.1)
Total DL-PCBs -138.7 (-373.1- 95.7) -105.3 (-309.9- 99.3)
Total PCDDs/PCDFs and DL-PCBs -148.5 (-391.1 - 94.1) -106.8 (-317.6 - 103.9)
<WHO-2006> (TEQ pg/g lipid)
Total PCDDs TEQ (-607.4 - -b55) * -126.3 (-384.5- 131.9)
Total PCDFs TEQ -269.8 (-561.5- 21.9) -241.7 (-491.7- 8.4)
Total PCDDs/PCDFs TEQ -338.7 (-628.2- -49.1) * -173.9 (-437.6 - 89.8)
Total non-ortho PCBs TEQ (Z107.3)(-306.1- 91.5) -114.8 (-289.4- 59.8)
Total mono-ortho PCBs TEQ -138.6 (-372.7 - 95.4) -104.3 (-308.7 - 100.1)
Total DL-PCBs TEQ - (-315.1- 91.0) -117.5 (-295.6 - 60.5)
Total TEQ -289.5) (-561.7 - -17.3) * -144.2 (-386.7 - 98.4)
% Beta coefficients represent the change in birth weight (g) for a 10-fold increase in the dioxins level.
“P<UUS
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B 1 iR N % 5 PCBs and Dioxins 24 {AEE &

ROeMBRFOFMEESFEXRIATEDOREFZRD

MDI PDI

B ‘ ' B t p
<PCDD>
2,3,7,8-TCDD -0.150  -1.714  0.089 -0.105  -1.235  0.219
1,2,3,7,8-PeCDD 0.067  0.771  0.442 -0.036  -0.423  0.673
1,2,3,4,7,8-HxCDD -0.035 -0.394  0.694 -0.124  -1.462  0.146
1,2,3,6,7,8-HxCDD 0.023  0.259  0.796 -0.045 -0.520  0.604
1,2,3,7,8,9-HxCDD 0.002  0.026  0.979 -0.189 -2.284  0.024 *
1,2,3,4,6,7,8-HpCDD -0.219 -2.395  0.018 *  -0.240 -2.749  0.007 **
OCDD -0.173  -1.864  0.065 -0.172  -1.927  0.056
<PCDF>
2.3,7,8-TCDF -0.050 -0.584  0.560 -0.178 -2.175  0.031 *
1,2,3,7,8-PeCDF 0.014  0.158  0.875 -0.196  -2.412  0.017 *
2.3,4,7,8-PeCDF 0.022  0.252  0.801 -0.046  -0.544  0.588
1,2,3,4,7,8-HxCDF -0.107  -1.199  0.233 -0.137 -1.615  0.109
1,2,3,6,7,8-HxCDF -0.099  -1.117  0.266 -0.167 -1.990  0.049 *
2.3,4,6,7,8-HXCDF 0.026  0.302  0.763 -0.167 -2.012  0.046 *
1,2,3,7,8,9-HXCDF ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDF -0.042  -0.482  0.631 -0.064 -0.763  0.447
1,2,3,4,7,8,9-HpCDF ND ND ND ND ND ND
OCDF -0.057 -0.656  0.513 -0.032 -0.390  0.697

Adjusted for gestational age, smoking during pregnancy, and blood sampling
time. * p<0.05; ** p<0.01
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Ddioxin Z £ 1K levels & £ 12 Dcord serum ISE
([B]171%%f Regression coefficients)

Crude P Adjusted P
Total
Total PCDD 0.032 N.S. -0.061 N.S.
Total PCDF -0.630 N.S. -1.097 <0.05
Total PCDD/PCDF 0.012 N.S. -0.088 N.S.
Total Non-ortho PCBs -0.201 N.S. -0.587 N.S.
Total Mono-ortho PCBs -0.252 N.S. -0.482 N.S.
Total Coplanar PCB -0.253 N.S. -0.484 N.S.
Total Dioxins -0.246 N.S. -0.521 N.S.
WHO-2005
Total PCDD TEQ -0.630 <01 -1.008 <0.05
Total PCDF TEQ -0.689 <01 -1.229 <0.01
Total PCDD/PCDF TEQ -0.681 <01 -1.144 <0.05
Total Non-ortho PCBs TEQ -0.234 N.S. -0.498 <0.1
Total Mono-ortho PCBs TEQ -0.252 N.S. -0.482 N.S.
Total Coplanar PCB TEQ -0.242 N.S. -0.514 <0.1
Total TEQ -0.535 N.S. -1.011 <0.05

Adjusted for mother’s age, maternal allergic history, paternal allergic history, smoking during pregnancy, parity, gestational age,

frequency of deep sea fish consumption, distance of highway to home and blood sampling period. +p<0.1, *p<0.05,

**%p<0.01.



Adjusted OR between Otitis media and dioxin levels

Total Male Female

OR P OR P OR P
<Total> (pg/g lipid)
Total PCDD 1.01 <0.05 1.02 N.S. 1.01 N.S.
Total PCDF 1.81 <0.01 242 <0.01 1.51 N.S.
Total PCDD/PCDF 1.01 <0.05 1.02 N.S. 1.01 N.S.
Total Non-ortho PCBs 1.07 N.S. 1.12 <0.05 1.04 N.S.
Total Mono-ortho PCBs 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total Coplanar PCB 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total Dioxin 1.00 N.S. 1.00 N.S. 1.00 N.S.
<WHO-05> (TEQ pg/g lipid)
Total PCDD-TEQ 1.04 N.S. 1.16 N.S. 1.01 N.S.
Total PCDF-TEQ 1.36 <0.05 1.56 <0.05 1.30 N.S.
Total PCDD/PCDF-TEQ 1.05 N.S. 1.12 <0.05 1.02 N.S.
Total Non-ortho PCBs-TEQ 1.05 N.S. 1.12 N.S. 1.00 N.S.
Total Mono-ortho PCBs-TEQ 1.14 N.S. 6.03 N.S. 0.24 N.S.
Total Coplanar PCB-TEQ 1.04 N.S. 1.11 N.S. 0.99 N.S.
Total Dioxin-TEQ 1.03 N.S. 1.07 <0.05 1.01 N.S.

Adjusted for maternal educational level, parity, infant gender, breast-feeding duration,
environmental tobacco exposure, day care attendance and blood sampling period

<Total> OR; Per each 10 increase in dioxins concentration *p<0.05; **p<0.01
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the Japan Environment &
Children’s Study
(Ministry of the Environment)
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V Global collaboration

WHO Collaboration center
7% AL CTEERRZERYE A
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BiCCA (Birth Cohort Consosium in Asia)
Japan: Hokkaido Study
Korea: MOCHE
Taiwan: National Taiwan University
China:
other countries:
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