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Outline

1. Aera of the advancement of globalization
2. Disease prevention of chemical exposures : many examples

(D Methylmercury ( Tragedy = The Minamata Convention on Mercury
Control)

(@ Protection of workers exposed to organic solvents,
=>new threshold Limit Value (TLV) in the occupational settings

3@ POPs New challenge for scientific evidence
=focused on the most vulnerable population, fetus
(perinatal window’s period for toxic substances)

3 Mission as activities of WHO=CC in Hokkaido Univ. Env./ Health
Center

4. Strengthen the cooperation of the people of Asia
eg. BICCA (birth cohort consortium in Asia)



A era of the advancement of globalization
FaKIBH5A—N\JE—30)

From “International Health”
to “Global Public Health”

A global perspectives is indispensable when discussing
solutions for and the prevention of health hazards
caused by environmental chemicals
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Children born in Minama with fetal disorder




Top emitter of human-

caused mercury is Asia
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E-waste and health risks

» Electrical and electronic equipment contain
different hazardous materials which are harmful
to human health and the environment.

» Hazardous Substances in e-Waste:

Halogenated compounds such as PCB, PVC(i&Et),

& heavy metals such as Mercury (’kfR) and Lead (£3)




As a result of Japan’s painful past
experiences, the Japanese government
called for and facilitated the adoption of
the international Minamata Convention

on Mercury Control

Who gets the trash?
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(2. chemical risk assessment in the workplace
to ensure the safety of workers for safer &
acceptable concentration levels

FYREGBIBEOFERRE LFMED) RV
1 wondered if it would be possible to identify subclinical
potential neurologic dysfunction before the emergence of
critical pathological changes such as Minamata Disease
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The Lanthony desaturated 15 hue test

27-84 Il.anthony desuturate panel D-15"""
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Acquired Color discrimination (blue-yellow type)

by Color Confusion Index test




Color:discrimination (confusion)
of Styrene workers, exposed to

TLV'level (urine manderic acids
higher:0.42g/l)

Age matched comparison of workers exposed
to styrene and controls stratified by urinary
mandelic aicd concentration
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Distribution of urinary mandelic acid
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“

JICA technology transfer program in Malaysia, Philippine,,,ss, in
“90 to early 2000.




Biological half-lives #ZX TH &S5

PCB, dioxins and chlorinated pesticides have long
half-lives than mercury.

PCBs I&EF % 7 years
2,3,7,8-TCDD (dioxins) 7 years
DDE (DDT metabolites) 10 years
PFOS/PFOA (PFCs) 7vH & 5 years
Lead R 10 years
Methyl mercury 70 days

Mercury 7K&E 40-60 days



(3 POPs: Persistent Organic Pollutants

ZEMERARERXTME)

* POPs are chemicals, which are persistent, bio-accumulate
and pose a risk of causing adverse effects to human health
and the environment.

- HS@E. BERE. RESBDE. FFEE(NORBE-£BR)YME

* Scientific evidence indicates that exposure to
very low doses of certain POPs can lead to
cancer, damage the central and peripheral
nervous systems, cause diseases of the
immune system, reproductive disorders, and
interfere with normal infant and child
development.



transboundary
movement of
chemicals

POPs M KBTS
long-range
transport
where they have
never been used
or produced,
(Worldwide
threats)




The Stockholm Convention on
Persistent Organic Pollutants

adopted in 2001 (RARYORILLSER])

Countries must make determined efforts to identify,
label and remove PCB-containing equipment from use
by 2025.

The Convention also seeks the continuing minimization
and, where feasible, elimination of the releases of
unintentionally produced POPs such as the industrial
byproducts dioxins and furans. ¥ /A X2 75>

Stockpiles must be managed and disposed of in a safe,
efficient and environmentally sound manner. The
Convention imposes certain trade restrictions. IRIE{R

£
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Release (g-TEQ/year)
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Birrh Cohort () from 2004

The Hokkaido Study on Environment and Children’s Health

At gestational age <

At third At (after) birth ||At 4 months At 1 year
13 weeks trimester blood taken: : : . :
Questionnaire blood taken: |12m| Questionnaire | Questionnaire
Blood taken: 10ml ' m
10mi cord blood: 32m|
13 weeks (organo- .Third At birth 4 months 1 year
genesis period) trimester

This study is specifically aimed to elucidate

allergies, and impairments of development.

Associations between maternal blood levels of chemicals in

organogenesis period(15) and 3" trimester, and offspring’s adverse
outcomes such as congenital malformations, growth retardation,

Associations between the sensitivity to offspring’s adverse outcomes
and genetic polymorphisms of biotransformation enzymes etc.

: KISHI et al, (In+ J Epidimiol 2010, EHPM 2013) 20




Now on going studies at 7, 8 years old
(1 Hokkaido large cohort (n=20,940)

p 7-year old study: focused on allergy

P 8-year old study: focused on developmental disability

7-year old
questionnaire6
Birth record
: 1-year 2-year 4-year Home

Baseline maternal 4 months .
questionnairel Msltc()ac:;al blood uestion old old old enwrlondment
Maternal Iblood (10ml) (12[::!) Zord qnairez question question question (set:j:n:st),

(omi (3;?1,) naire 3 naire 4 naire5

<13week 3 trimester  Atlflgly 4 months 7, 8 yea S

7N\

Birth size
Prenatal chemical Congenital parental Child weight, Child WE{ight, Child yveight, Child weight
.exposuref anomalies chemical height, dietary height, dietary height, ) !
dietary habits, : exposure, dietary habits, allergy habits, allergy dietary habits, height,
smoking history, gesta.tlonal habits, smoking prevalence, prevalence, ISAAC, dietary habits,
alcohol intake age |nfa.nt history ,alcohol parental parental parental ISAAC
(1%t trimester) gender birth intake (2nd 3rd smoking history || smoking history | | smoking history
weight trimester)

21




Exposure measurement JdtiEE

PCB & Dioxin, PCDD, PCDF (congener)

maternal blood

OH-PCB (congener level)

maternal blood

PFOS, PFOA and other PFAAs

maternal blood

Phthalate metabolite

maternal blood

Chlorinated pesticides

maternal blood

Bisphenol A

cord blood

Methyl mercury

Hair

Phthalate & Phosphate esters and their
urine metabolites

house dust & child
urine at 7 years

Other Biochemical Measurements

Cotinine, Folic Acid, TSH, freeT4 & T3

maternal blood

IgE, TSH, freeT4 & T3, Steroid Hormones cord blood

Cotinine

child urine at 7 years

Kishi et.al (Int Epi 2011, EHPM 2013)

22)




Birth size Is important outcome, because
It reflect fetal growth in utero, and may
Increase risks of disease later in life

(cardiovascular diseases, Diabetes
Mellitus, cancer,, )

“Barker’s Hypothesis”
or
DOHaD

(developmental origin of health and
disease)



Birth weight (g)

Correlation of birth weight with Log10 transformed
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Multiple linear regressions for birth weight in relation
fo PCDDs ,/PCDFs and DL -PCBs by infants gender

Male Female
log,, scale Beta® p-values Beta® p-values
<Total> (p9/g lipid)
Total PCDDs -125.7 0.371 -19.3 0.890
Total PCDFs -237.6 0.191 -304.9 0.058
Total PCDDs/PCDFs -136.6 0.340 -28.7 0.839
Total non-ortho PCBs -90.7 0.491 -122.4 0.286
Total mono-ortho PCBs -138.6 0.244 -104.3 0.315
Total DL-PCBs -138.7 0.245 -105.3 0.311
Total PCDDs/PCDFs and DL-PCBs -148.5 0.229 -106.8 0.319
<WHO-2006> (TEQ pg/g lipid)
Total PCDDs TEQ @A 0.019 * -126.3 0.336
Total PCDFs TEQ =269.8 0.070 -241.7 0.058
Total PCDDs/PCDFs TEQ @ 0.022 * -173.9 0.195
Total non-ortho PCBs TEQ =167.3 0.288 -114.8 0.196
Total mono-ortho PCBs TEQ -138.6 0.244 -104.3 0.315
Total DL-PCBs TEQ -112.1 0.278 -117.5 0.195
Total TEQ ~289b 0.037 * -144.2 0.243

% Beta coefficients represent the change in birth-weight (g) for a 10-fold increase in the
*p <0.05
Among male infants, significant inverse associations with birth weight were

found for total PCDDs TEQ level, total PCDDs/PCDFs TEQ level, and total
TEQ level. However, among the female infants, these significant associations
were not found., Konishi et al., Env Res. 2009




Neurobehavioural development in
childhood (6m and 18months)




Prenatal Exposure 1o
Dioxins in Relation 1o IgE
level of Newborn and
Allergic and Infectious
Diseases of Infants at 18
months old.

(Miyashita et al, Env Res 2011)



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 <001 151 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.
<WHO0-05> (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



Public Health Implications £ & X Z 71

1.

Even at low exposure levels, {ELMESEL NIL
PCBs, Dioxins, Perfluorinated chemicals have
adverse health effects on outcomes of fetus and
children.

Effects are statistically significant even after
adjusting confounders. X R EZRFEZZLHE
We are currently following children up at the

adolescent to detect ASD BEFAJE. ADHD to
confirm whether these health effects continue

or not ?.
Social economical and social supporting factors

recognized as an important roles in
preventing adverse health effects of infant.

(=R EFERNEZEEEM)




€ Microplastics are tiny fragments, pellets or fibres of plastic,

@ with asizeof <5 mm, XA TSATAIR

@ generated from industrial products household items, and
decomposition 73fi# of larger plastics.

€ Due to their small size, the majority of microplastics are
invisible to the naked human eye. IR TIZRZ D50




Human exposure to microplastics:
Increasing scrutiny regarding potential
effects of microplastics on human health

» Plastic particles may highly concentrate and transport placticizers and
persistent organic pollutants (POPs) such as PCBs, dioxins, DDT, flame
retardants.

> Microplastics can act as agents for the POPs % 1& .5:transfer of POPs from
the environment to organisms in this way, but evidence suggest this to be
a potential portal for entering food webs EfmidIZAS

» Endocrine disruption by plastic additives may affect the reproductive

health of humans and wildlife alike. EIE%'J@W%?M#‘f?L




Microplastic particles as a vector in transporting
persistent, bioaccumulating and toxic substances
in the oceans (Foursize, 42MNDHAX)

Pieces/km? ‘
1,000,000

100,000

10,000

0.33-1.00 mm 1.01-4.75 mm

1,000

100

4.76-200 mm
Eriksen'et al. 2014)

Four size classes of plastics in oceans



Concentration of PCBs in beached plastic resin pellet

2746 (ng/g pellet) 573 314
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«early effects of endocrine
disrupters on child health
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WHO Europe (Bonn) (FEE7H)

Identification of risks °
of endocrine-
disrupting chemicals:
overview of existing
practices and steps
ahead

Report of a meeting in Bonn, Germany
7-8 July 2014
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Early Life Exposure

Assessment: Challenges

and Methodologies

-- Based on
the Hokkaido Birth

Cohort Study-
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BiCCA

Birth Cohort Consortium of Asia

| TSCD

REF:«*!LEIAOOF H}&QQ HBC S1dy

No. of children at birth

Q <1,000



BiCCA

Birth Cohort Consortium of Asia

20115 IS8R LELT=  Current statuslX

e 23 cohorts in 10 countries are joining BiCCA

— China (3 cohorts), Japan (3), Korea (5), Malaysia (1), Nepal
(1), Philippine (1), Singapore (1), Sri Lanka (1), Taiwan (3)
and. Vietnam (3)

— Around 70,000 children
* Aims
— to facilitate the exchange of knowledge and collaboration
between cohorts and researchers; and

— to explore the future need for children’s environmental
health research.



BiCCA

Birth Cohort Consortium of Asia

Health Outcomes (& Exposure measurements)
Prematurity, low birth weight

* Asthma, allergy
* Neurodevelopmental disorders
* Birth defects

* Reproductive function, Obesity, diabetes,
cardiovascular disease

* |njuries, trauma

e Acute pediatric poisoning



BiCCA

Birth Cohort Consortium of Asia

* ¢ O

* ¢ o0

Environmental Hazards

Outdoor air pollution
Household air pollution
Tobacco smoke: active and
passive smoking

Water pollution

Sanitation and hygiene
Hazardous waste and toxic
hotspots

Lead, mercury, arsenic, other
metals

Pesticides

*

® 6 6 6 6 ¢ 0 o

Polychlorinated biphenyls,
dioxins, furans, DDT,
polyfluorinated compounds,
and other halogenated
hydrocarbons

Volatile organic compounds
Endocrine disruptors
Chemical obesogens
Environmental carcinogens
Mold

Physical hazards

lonizing radiation
Electromaganetic fields



WHO Collaborating Centre on Children’s
Environmental Health:[55'% Networking

Icahn School of Medicine a
New York, USA

.. National Institute of Enviro ‘ g:pk;?r:,dﬂal:,';nwemy
: ™ North Carolina, USA YR A ’
Autonomous University of San Luis Potosi ‘ b : / ;;
San Luis Potosi, Mexico \ ‘ :
Chulabhorn Research Institute .. " _'; N
e

Bangkok, Thailand

University of the Oriental Republic of Uruguay —_ v ¥
Montevideo, Uruguay Un'vers'tysgzlg:::%ﬂfa':ig /

http://www.niehs.nih.gov/research/programs/geh/partnerships/network/index.cfm
40



S 244 | WHO CC centre for
Environmental Health and Prevention of

Chemical Hazard (AL 8 & K=2)

TOR1 Assist WHO in developing capacity of selected
countries on survey and research methods of chemical
exposures on population to prevent chemical hazards
and diseases

TOR2 Contribute to WHO's work to translate research
findings and evidence of chemical exposures and health
into guidelines, manuals and training modules.

TOR 3 Support WHO in training courses and raising
awareness about disease prevention of chemical
exposures for vulnerable population k
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(4 activities)
1. Capacity building of selected countries in this region on
survey and research methods on the health effects and
outcomes caused by chemicals and exposure
measurements

2.Develop/coordinate the network group for chemical
exposures and health

3.Translate research findings related to the impacts of
exposure on vulnerable population

4. Provide training and capacity building about
diseases prevention of chemical exposures on
vulnerable population
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Date Sunday 26th Wednes i ay 29 Jhne, 01 sjiz
Venue: Hokkaido University Conference Hall
Place: Sapporo, Japan

Conference Chair: Reiko Kishi

* Travel grants for students and new researchers Asian countries will be available.

* Activities for students, new researchers, and/or young health professionals

(workshop, lecture, social event, etc.) are under planning.
43



Thank you very much |

Going forward and working together,
for solution of issues related to
people’s health and the environment
in Asia and in the world.



