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"You can't change your genes,
obut you can change the environment”

— Linda S. Birnbaum, NIEHS



ITEE DR /2—A mad doctor’s origin

Nakayama S, et al. 2004 |
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Children are the world's most
valuable resource and its best hope
for the future.

— John F. Kennedy —
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B EE & (d—What is health?
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B EE & (d—What is health?

y BEREIE. B, BEN. SESNICTEESRIRRETH D, BITHEI[©IRIT THRWE WD Z & TIdER L,
— THRERERE (WHO) 1948

» Health Is a state of complete physical, mental, and social well-being and not merely the absence of disease
or infirmity

— World Health Organisation (WHO), 1948
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» A half of the reason for the rapid increase Is unknown.
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LZEYENADRES : IR{-History of chemical uses
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» A few million chemical substances have been manufactured and registered. Among
them, a few hundred thousand are being in daily use.

» A chemical substance is tested for safety, registered by an authority and permitted for
marketing

There are different types and layers of chemical safety testing.

Effects on children and future generations are not always considered.
Mixture eftects are not usually examined.
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Table 2. Estimated FSIQ point losses associated

% t‘\ :E) 2N O) I?TZ%E : | Q EI:,E\ _| Q ‘OSS v_vith different risk factors in a population of 25.5 mil-

lion children.
_ Total no.
» DARKDEFELLT 2,550 ADIQIELKICHH of FSIQ
" A " s Jisk factor points |ost
2 E?E@\ *:ﬁﬂl‘]\ ’”_/J?EI/‘] ) X % EKE— Medical conditions
Congenital heart disease 104,805
Preterm birth 34,081,075
v IS ;E’“ﬁ_jrt%}fiﬁa\% ()( 7C}|/7j<fﬁ Type 1 diabetes | 185,640
Acute lymphocytic leukemia 135,788
Kl) > BRI E) | Qigs| 5@ Brain tumors 37,283
Juchenne muscular dystrophy 68,850
9 55N 'fjﬁ__[ U KERR Eu/ﬂ\% L& 5 Neurodevelopmental disorders
ASDs 7,109,899
Pediatric bipolar disorder 8,164,080
ADHD 16,799,400
Postnatal traumatic brain injury 5,827,300
Socioeconomic, nutritional, psychosocial factors
Nonorganic failure to thrive 5,355,000
Iron deficienc 9,409,500

Environmental chemical exposures

Methylmercury 284,580
Organophosphate pesticides 16,899,488
Lead 22,947,450

Bellinger, DC. (2012) EHP | 25



INBERRZEN R A DIQICEZE T S5-Childhood exposure affect adult 1Q

1R & 38T DIQEAL 1 & 38D AR AINAZEA
A | Change in full-scale 1Q by childhood blood lead levels B | Change in socioeconomic status by childhood blood lead levels
6- 1.0- =
ale -
o8 2 2
o2  3- SE 05
t; g = % i i S = > ® -
30 ké ﬁ ‘ § g fﬁ & —
=9 ¥ g O o Y
= § < ° ) o “® eI 0 alk i % _
ol 4 & 87T
U D C — il .
gt £ 1Y S e
52 3- = ? 52 -05-
O 9 S 5-:' 1
"6 T T | T '1.0 T T | T
<5 6-10 11-15 >15 <5 6-10 11-15 >15
Blood Lead Level at Age 11 y, pg/dL Blood Lead Level at Age 11 y, pg/dL
No. of participants 31 260 168 74 No. of participants 31 262 170 78
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Reuben A, et al. (2017) JAMA | 26
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BEE D ERE (L ? -What do we know about our exposure
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EEXREZEET © 2 & DEZE-Importance of biomonitoring
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IS IE{RE-Environmental health
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ISIE & F & H DEE-Environment and children’s health
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FIZIE B, BRARERN D 2 E-Effects on brain and thyroid
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FIZ & - BBRE - BBmA DR E-Effects on lipid metabolism
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B Z 1L - EFENDEZE_Effects on reproduction
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B REIRFREEE-Multiple exposure
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FEHDI/I\T XY X MNERE-How much dust are children ingesting?
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IR UFEDE AIRINER-How much parabens are being absorbed?
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—) FILT PR ED{FERE-How much PCPs are being used?
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7 )LimAR-Wearable sensors and devices
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5 1 7 = J)limAk-Wearable sensors and devices
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FEH DR HE ( FILFAE) —Japan Environment and Children’s Study (JECS)
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T IFILAEDEW IR A-Current status
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KRBT (RIEHE) —Environmental measurements
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AR AEERE - EENIBRE-Physical and developmental tests
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XIR7 I NAL (&) —Priority outcomes

» A JE-Reproduction/pregnancy
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» Fo KM FF-Congenital anomalies

RS R FE-Neurological development
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08| E-Baby teeth measurements
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Ba/Ca x 104 Ba/Ca x 10

0.07 ' I >0.23 0.05 [ ] >0.24

Austin C, et al. (2013) Nature | 5




iR ER R R AR D TR IEE -Elements in maternal blood
N = 17.997 He pgl™! Pb ugdl™’ Cd pg 1™ Mn pgl™! Se ug 1™
%0 Detection 100 100 100 100 100
Summary statistics
Minimum 0.35 0.16 0.10 4.35 105
25th Percentile 2.70 0.51 0.52 132 165
Median 3.83 0.63 0.70 16.1 178
75th Percentile 543 0.78 0.95 19.6 192
95th Percentile 9.26 e 1.9 23,7 217
Maximum 30.6 745 4.97 44 .5 390
Mean 441 .68 0.79 16.1 180
Standard deviation 2.56 0.30 0.41 493 219
Geometric mean 3.83 .64 0.71 16.1 179
95% CI for geometric mean 3.80-3.86 0.63-0.64 0.71-0.72 16.0-16.2 178—-1797




RMPARNIDLAERBREE (22-3418) —Cd and preterm birth

0.0

Ql Q2 Q3 Q4
(-0.497 ng/qg) (0.497-0.661) (0.661-0.901)  (0.901-)

Odds ratio (95% confidence interval)

Tsuji M., et al. (2018) EnvRes | 5




AP~ > Ay enERE (58) —Mn and birth weight
A B
Second trimester (male) Third trimester (male)
N 100 — 100 —
C | =
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& -200 S -200
K kS /
5 5 g

300 A — 300 Tl e e—

0.6 0.8 1.0 1.2 1.4 1.6 0.6 0.8 1.0 1.2 14 1.6

log Mn (pg/L) log Mn (pg/L)

Adjusted for maternal age, education, parity, pre-pregnancy body mass index, weight gain during
pregnancy, mode of delivery, nutrient intake (protein and carbohydrate), serum folate level, smoking habit,
alcohol consumption habit, iron supplementation, pregnancy-induced hypertension, diabetes mellitus
gestational diabetes mellitus, gestational week at blood sampling, and gestational duration.

Yamamoto M., et al. (2019) Env Res | 53




mekKiR & HERE (L TERIE) —Hg and birth weight

Participants Blood selenium levels (ng/g) Blood mercury level (ng/g) Birth weight (g)"
N B (95% CI)
All (n = 15,444) Quartile 4 (183.0 to 371.0) Quartile 1 (0.334 to < 2.59) 630 Reference
Quartile 2 (2.59 to < 3.66) 735 17 (—18, 52)
Quartile 3 (3.66 to < 5.18) 1017 8 (—25, 40)
Quartile 4 (5.18 to 30.1) 1546 11 (—20, 42)
Quartile 3 (170.0 to < 183.0) Quartile 1 (0.334 to < 2.59) 800 Reference
Quartile 2 (2.59 to < 3.66) 038 —16 (—47, 15)
Quartile 3 (3.66 to < 5.18) 1009 —-22(—53, 8)
Quartile 4 (5.18 to 30.1) 1048 -26 (—57,5)
Quartile 2 (158.0 to < 170.0) Quartile 1 (0.334 to < 2.59) 995 Reference
Quartile 2 (2.59 to < 3.66) 1071 -6 (—35, 22)
Quartile 3 (3.66 to < 5.18) 1037 —-11 (—40, 18)
Quartile 4 (5.18 to 30.1) 800 -3 (—34, 28)
Quartile 1 (0334 t0 <2.59) 1423 Reference
Quartile 2 (2.59 to < 3.66) 1096 -10 (=36, 16)
Quartile 3 (3.66 to < 5.18) 825 —-12 (—41, 17)
Quartile 4 (5.18 to 30.1) 474 —-41 (=75, —5)
Interaction term" -1(-3, 2)
P, = 0.541

Adjusted fro maternal age, body mass index before pregnancy, parity, smoking during pregnancy,
drinking during pregnancy, education level, annual household income, pregnancy-induced hypertension,
gestational diabetes mellitus, vaginal delivery/cesarean section, infant gender, gestational age, mercury

levels, and selenium levels

Kobayashi S., et al. (2019) Env Int |
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Path forward: Life-course epidemiology with exposome
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Genome x Exposome

Path forward
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IRIE S BH—Primordial prevention
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IRIE S BH—Primordial prevention
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SDGs: Sustainable Development Goals
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