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Womb Your mother, Yourself

* Playing Mozart to pregnant belly

* Barker hypothesis: low nutritional conditions before
birth result in lifestyle-related diseases later as adults
(i.e. CVD mortality)

* DES and virginal ca: in utero exp and cancer at
puberty

* Arsenic to pregnant mice induced several cancers

* Gene imprinting lasting for I-II-1II generations

* Neurologic: cognitive development, behavior

* Endocrine: thyroid, steroid, insulin, obesity, diabetes,
hypertension, CVD, reproduction

* Immune: atopic, asthma, infections

* Epigenetic changes: cancer (i.e. leukemia)

* Would environmental factor resulting in epigenetic
changes leading to leukemia




Worldwide trend in children health

* Vulnerable to the environment
e Children behavior
* Food intake per kilo body weight

* Metabolism of the pollutants

* Relationship between environment & children health
e Protection
 Disease prevention and treatment

N=90,000 N=100,000 N=20,000 N=100,000
1999~ 1997~ 2002~05 2008~

Narwegian Danish Natignal Hokkaido Cohart
Mother and Child Birth Cohort orkaito toha -
Cohort Study : Fr

s 2, Study National =gy
_ F ] Children’s Study E‘%”
13} .-,C?ﬂ = Tohoku study of T 2 &
e .ﬁ child pevelopment  f—ar—" T i, ‘;

\ -g'{‘l: Eoston Birth

Cohort Study

h R Y
T
AT
S \E

s
kR

!} Rochester Longitudinal

Faroese Birth Cohort GE"’;:;:“" /'J\L. o ¥ \\ Lead Study
Study . -
= ktother and Child .
i-| " Michigan Cohort
\#I—“M / J& :§;\ Health and Envirenment &

Oswezo Newbhorn
and Infant

Development Project

Yugoslavia Prospective ‘.P { [MOCHE] Cohort Study ( 4
Study of Envirenmental ] s N Cleveland Cohort
Lead Exposurs (} Ir”} f! z\.[\.“ . T Study \"} ’j
o /Y { \I Maxico City Prospective /
Serman Environmental -_.---"'"‘xw) “ Laad Study | J J_/J
Survey ] . Cincinnati Lea SI ¢
ﬁ Study Cohaort |I 1
North Carolina tﬁ -
cohort Study

Nitta H 2009




PCore Hypothesi

1. Preghancy Outcomes
Birth defects
Increased risk of preterm birth

S0

the NCS,

o

o

o

Increased risk of fetal growth restriction

[

Maternal hypothyroidism and neuro-developmental disabilities
2. Neurodevelopment and Behavior

- Non-persistent pesticides

- Prenatal infection

- Gene-environment interactions

- Prenatal and perinatal infection and schizophrenia
3. Child Health and Development

- Family influences

- Impact of neighborhood and communities

- Impact of media exposure

> Social institutions

Asthoiand Wp@iing S
"""" > The role of prenatal maternal stress and genetics
- Exposure to indoor and outdoor air pollution, aeroallergens
- Dietary antioxidants
> Social environmental
- Early exposure to structural components and microorganisms
- Environmental exposures interact with genes
5. Obesity and Growth
- Impaired maternal glucose metabolism
- Breastfeeding associated with lower rates
- Fiber, whole grains, high glycemic index
- Genetics, environmental exposures, and Type I diabetes
6. Injury
- Neuro-cognitive development and repeated mild traumatic brain injury

- Behavioral exposures, genetics and aggression

- Antecedents and resiliency to traumatic life events
7. Reproductive Development

- Hormonally active environmental agents




Household Composition, demographic variables, health
conditions, medical history, income, diet, lifestyles, housing
characteristics, pets, use of home appliances, occupations,
hobbies, etc.

Questionnaire (mother, father)

Endocrine disrupting chemicals, hormenes, infection/
inflammationfimmunity/allergy markers, glucose
metabolism, chemicals {metals, organic fluorine
compounds, efc.), genetic markers

Cord blood

Endocrine disrupting chemicals, hormones, infection/
inflammatien/immunityfallergy markers, glucose

Blood (mather, father) metabolism, chemicals (metals, organic fluorine

Biological compounds, efc.), genetic markers
samples - I -
Breast milk Antioxidants, phytoestrogens, chemicals
Urine (mother, father, children) Crugs, chemicals, cofinine, ete.
Vaginal swabs Bacterial infaction, antibodies, cytokines
Placenta, cord, meconium Antibodies, cytokines, chemicals, etc.

Hair, nail, saliva (mother, father,
children

s o Particles, volatile organic compounds, aldehydes, nitrogen
oxides, ozone, carbon monoxide, ete.

Environmental | House dust Allergens, endotoxins, metals, pesticides

Cotinine, mercury, cortiscl

\_/

samples = e Diginfection byproducts, volatile organic compounds,
Lrinking water metalz, pesticides, coliforms, etc.
Soil Metals, pesticides
Moize

Height, weight, abdominal circumference, skin fold

Physical attributes thickness, stc.

Blood pressure

Medical testing Ultrasound asszessments

Clinical azsessments (pregnancy,
newborn)

Mental and physical development

Different health/environmental factors at
differ--+ ~*----

c:i Emviraonmental Factors 2:?

Nitta H 2009; Nelson Pediatrics, 2007
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Health Studies

Your Environment.
Your Health.

The mission of the NIEHS is to reduce the burden
of human illness and disability by understanding
how the environment influences the devefupmem

ional Center for Environmental

and progression of human disease.

Q\? National Institute of
, ¥ Environmental Health Sciences

4 2001

President Clinton signs Executive
Drder 13045, Protection of Children
from Environmental Health Risks
and Safety Risks, which directs
federal agencies to identify and
assess environmental risks
to children's health

Eight Children’s Canters are
established by NIEHS and EPA,
with an emphasis on research
on children’s asthma and other
respiratory diseases, as well as
ways to reduce tarm children’s

exposure to pesticides.

2006
| i)

The program is expandedto include
research on neurobehavioral disorders
with the addition of four centers — two

devoted to research on environmental

factors potentially related to autism, one

to the impact of exposure to mercury

and PCBs, and one designed to q-m"*m,r

the impact of low-lavel environmeanta
toxicants on child developme

2010
l

Six centers are renewed,
one is added.

o

The revised Children's Center
program funds six research

ne more cedaler is res i,
One more center 15 renewed
one is added

NIEHS and EPA separately convene
independent review panels to evaluate
the Children’s Centers program. Based

upon those evaluations, a workshop,
input, the agencies elect to solicit applications
for new centers to Increase flexibility and
creaie a more 5\!’[I£i'|]if. 115[L’L‘LI[|'.

and public

centers and six formative
centers. Research atthe
tormative centers includes
emarging areas of science
in children's health,
incarporating innovative
approaches

Today, a total of 14 Children's
Centers are supportad
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NCKU: Central biochemical analysis lab

ERGO lab in Germany

KMU: clinical central lab
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Albert Einstein: Imagination is more important
than knowledge. For knowledge is limited,
whereas imagination embraces the entire world,

progres to evolution.
ol S a
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