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Toxic effects are determined by:
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1. the toxicant properties
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2. the dose
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3. the timing in regard to
windows of vulnerability
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Faroe Islands ;

« Homogeneous culture
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e Fishing community -
high seafood intake
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e Exposures from
traditional food vary very much
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Marine food chains
accumulate
persistent
environmental
chemicals, such
as methylmercury,
PCBs, and PFCs
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Partcipation rates in Faroes Cohort 1
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1022 births in 1986-1987 (c. 75% of all births)
1986~1987HF N H A 1022 A (ZEHEZD75%)

023 at age 7 years (90%) 7% 923 A (90%)
878 at age 14 years (87%) 14 878 A (87%)
849 at age 22 years (84%) 22 849 A (84%)



Neuropsychological tests are used to assess mercury-linked
delays in development.

In Faroese children at age 7 years, each doubling of prenatal
exposure corresponds to:
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Motor function GEEN#EEE) 0.9 month delay (0.9 H A 1E&)
Attention GEE ) 1.3 -
Visuospatial function
(fRZE fEHRE) 0.6 -
Language (S5 1.6 -

Verbal memory (§:&&218) 2.0 -

Average effect corresponds to 10% of SD, thus for an 1Q scale
about 1.5 IQ points
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* Professor
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'« examining Faroese
# girl using electrodes
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Electrical signals in the brain are
slower, the higher the exposure to
methylmercury (brainstem auditory
evoked potentials at age 14 years)
PW@*”&OT»@E?@>@%%
RADREN SV FTLEND
(MUmBFORNSERFREN @ T

-
e
------------
-
St
-
L

------
s

““““
~~~~~
S
.. -
- -
"""""
‘‘‘‘‘‘‘‘

e -
- -
-m—
- a="
- ————

e Exposures in Japan
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U.S.EPA exposure limit
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Murata et al., Journal of Pediatrics, 2004



Modern imagining methods show that children with high
prenatal pollutant exposure must activate brain regions
not needed by controls
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Increased prenatal
exposure to MeHg
+ PCB
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Controls
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(R.F.White et al., 2011)






Immunotoxicity can be studied from vaccine responses:
HREZRNDEEL DOF U RISICKY BHEEAT6E:

*‘Natural experiment’
[BRRER]

«Same dose of antigen
F=DREE

«Same age at exposure
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*Routine antibody assay
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*Relevant to health
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plasmacelle

Antigen from vaccine/micro-organism @ =
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JHFAEFE &
| N I/\ N I .
35 12 5 V4




The higher the PCB exposure, the less efficient the response to childhood

immunization (here the diphtheria antibody response at 18 months)
PCBREMNZWVIE, MRHMDAERGOMENMET (ERISDADS 7T ) 7 HERIE)
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Anti Diphtheria (IU/ml) at 7 years
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Tip of the toxic iceberg
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FEMEERIOOARIIFEBD BEEREFEYWE2863RE

2863 HPV chemicals with annual production
above 1 Million pounds

0.4% good data
(12 chemicals)

BiFaT—428%Y0.4%
(125 8)

21.4% some
data
—&HT—42HY
21.4%

78.2% no data
T—AREL78.2%

www.preventingharm.org



Exposure limits and the burden of proof
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"Prove harm”
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Developmental Origin of Health And Disease
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Gestation [ Infancy and adolescence} [Adulthood and senescence}
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Brain

development/ fur?crt?i)nnal Functional fine-tuning

progr%néning ‘ Maturation and degenerative changes
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Barouki et al., 2012



Children’s  {b=E#E (Xt
vulnerability 9 5F&+10D
to chemicals fagg14 (L H 4
begins HIZIRED
before birth

Thus,

prevention fH-T. ¥t
must begin A& FIASEE
before birth BT =




