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EDCs ' 20f| (2= ALS|2] 2 21

HEALTH EFFECTS FROM ENDOCRINE DISRUPTING CHEMICALS TheUS:
COST THE EU 157 BILLION EUROS EACH YEAR. 3
This is the tip of the iceberg: Costs may be as high as €270B.

SHU0BILIn by EDC Ty s ™ \,

O

€1578 Cost by Health Effect €1578 Cost by EDC Type Endocrine Disrupting
Chemicals (EDCs)
interfere with

120 hormane action to i it
cause adverse health e o . 2

-

effects in people.

“THE TIP OF THE ki |
- or
The data shown to |

thie I#ft are based ey -

on fewer than 5% of ° // !
likely EDCs: Maty

EDC health conditions

were not included in

this study bacause

key. data are lacking:

Other health outcomes

Plautic, € Fuame Otner will be the focus of
Fvtargares future research,

‘SOME HOC BELATED MEALTM OUTCOMES NOY INCLUDED: SOME §5C4 HOT INCLUBED:

; N IR 0] =: 334 of ©2f(9f 395X §)
Ok Evdecs iy b Witabotest GDP2| 2.3% =&

15709 R2( 207X 9)
GDP2| 1% =&

B3 aM2909 Ik
GDPO| 1.1% =&

(Trasande 2015) (Cao et al. 2019)

https://med.nyu.edu/dep: titutes/pediatrics/di pediatrics/research/policy-initiatives
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CHEMICALS in PLASTIC
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—Bisphenol A, S, F, AF... ; Phthalates ; Perfluoroalkyl substances (PFASs)

* il‘%,l' I'I -?—IMI'Q?, _Io—ré o (Pharmaceuticals and personal care products: PPCPs)

—Parabens; Triclosan; Benzophenones

Toxic Chemicals in Plastics

o QUHF AH|RIH|IZ, MEFSISHY|IZE 482 Az, o) o|27|7| A2t B2 S

—Brominated and phosphorylated flame retardants ; Phthalates ; g Ehalates m=p

Perfluoroalkyl substances (PFASs) SO e e
in baby boys
4= BPA & BPS
° *EI-ZZI"'IT hormone
PVC el disruptors
—Organophosphate pesticides ; Triazoles and other fungicides ; Lot finked to broast
) ' i i .plashcs cancer, early
Pyrethroids ; Neonicotinoids & linked to puburty.
cancer infertility
MADE



DnBP,DIBP  DCHP DINP
DMP DEP BBzF DEHP,DnOP
:;D_ Low i ; High
Molecular | &y & g i ;o i ¢ 1 Molecular
Weight | A DN ST T weight
150 .~ 200  250° | 300 350 400 . - 450
d Molecularwelght '
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Insect repellent, Sh:ronapu?‘;:t;nts ‘Adhesives, caul
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BISPHENOL-A

IUPAC 4 A-diydroxy-2 2-diphenylpropane

e BPA 4 4-{propan-2-ylidenajdiphenol
4 d-isopropylidenediphencl

By Casthalz

CAS Ha

BPA - T+l 3
BPA, BPF = 2! gk 42|
2 & MSDS - QUA|, ME=A HA|
Hazards classincation Information

- Reproductive toxicity
- Specific target organ toxicity (Single expostire)

:Category 2
- Category 3 (Respiratory tract irritation)
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Endocrine
Disrupting
Chemicals

Low Doses Matter

Everyday exposures to EDCs contribute
to modern health epidemics.

Thyroid disorders @

Lower 1Q

Hyperactivity/ ADHD rj |
N\ Yﬁ) % Diabetes 1 .
[ F @Y | \

@{ Obesity —@

Breast cancer

Asthma .

[ | Prostate
‘ cancer
A Low
\ sperm
count
Early Low birth
puberty weight

Developmental
dysfunction

How are people exposed?

Children’s toys (phthalates)

Plastic drinking bottles (BPA, BPS, BPF)

Cleaning products (phthalates, triclosan)

House dust (flame retardants, pesticides)

Home furniture/electronics (flame retardants, PFAS)
Building materials (flame retardants, phthalates, PFAS)

Fragrances (phthalates)

Food (pesticides like chlorpyrifos)

Food packaging (BPA, PFAS, phthalates)

Thermal cash register receipts (BPA, BPS)

Drinking water (arsenic, lead, perchlorate)

Personal care products (parabens, phthalates, triclosan)

Endocrine
Disrupting
Chemicals

Understanding Potency

An EDC does not have a single potency,
so it should not be used for regulatory decisions.

The BPA Example

BPA has HIGH potency

when measured in
the brain and breast

when measured in
the liver and uterus

Assessing the structure and function
of the brain and breast reveals effects
that can lead to breast cancer
and harmful changes in 1Q, learning,
memory and behavior.

Assessing the liver
and uterus using standard
regulatory tests reveals
only small changes
in weight of those organs.

An EDC’s potency depends on which organs you measure and how.

As measured in laboratory experiments

https://TEDX.org
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T EHY| 0| EQ| Qe 2 7l X+-8 (anti-androgenicity)

(o) DEP  MEP  BBz?  MB:P  DiBP  MiBP

17B-estrudiol (pg/ml medin)

B=-l282 I
£= 0017 e

i

Testosterone (pg/iml media)

EX/T rafio

SCOAMDO4 0.4 SCOO010.0404 SCOD010.01 0.1 §C 1 | 0.1 SC0001 0001 .01 S 0,0001 0,601 8.0 M
HIZAHOMO] MAR S22 MY
(steroidogenesis) G 2F0{ & =+Ql

(A) DEP BBzP DiBP
‘g 2.0
2 1.5
g
RN E
-
-
A
@
=
00

(B)
o
B
:
e
&
:
:
=

©

p =8.155
[ i p =0337

E2/T ratio

SC0.0804 2 10 SC0.02 0.1 0.5 2.5 SC0.0008 0.004 0.02 0.1 mg/Le

HEEtE A 142 50 2Tt SR EE G

(Sohn et al. 2016 Haz Mat) 13



T 0| EQ| ghetE 27l ZH& (anti-androgenicity)

% of max E2

016 08 4 0100 016 08 4 20 100 016 038 20 ll]ﬁﬂlﬁ 08 4 1000032 016 08 & 20 0032 016 08 4

DMP (mg/L)  DEP (mg/L) DEHP (mg/l)  DnOP(mg/L) DINP (mg/L) Dl])P(mg/L)

A -
0 f (%) I2E2Z 8K (er) 2T S8 Y3 =0l
;] 1 o XE: log(X °.:1—L<§E), THR|: mg/L
- ) ! e Y 35 %-E2max (ER binding affinity)
By :
zé a .. () WAl 2t S 2 2 M4 01 (steroidogenesis) E 2F0 & =H0l
B : | | e o X MBS E, Bl mg/L
L | 1k oY 3 A2 AERICIS) SIS, B HIAEAHZ(T) B7tE,
¢ ' C: E2/T (estradiol/testosterone) ratio
; e
l: , 4 mg/L
1 lDﬂm:‘L

(Lee HJ et al. 2019 Env Res)



= F L1 =235 AlS . Z4 o
- DEHP = E1 M 7|5 2 WESHH ™ (invivo) 1} 2%
— OFRA SlSiE oM MM S 22 73 140| ZhA, TSH BISH S ZHAMM 7|5 K BE7F By etal 2016, ve
etal. 2017, Liu et al. 2015, Sun et al. 2017, Tonk et al. 2012)
~ (| (@) =L =~
— SHEO| N CHH| L& 2] FH|7F F2[5HA| S 7pongetal. 2017)
m — re) S O © 1 =L (®) = S
— MEeOA0ME =22 Te 3 2 EH0|| £H05H= dio2lf tir FHXIC| S 7t 2HH| 24
AJEEE T3 jtl T49| %Ejl' -|-|-9| O|'7'” 67|'(Jia etal. 2016).
Mes =7 =1 =7|7F ZFAFM 32 X B =QZn X825
(HEFEEHF_}Z'", Ac','HE:' =88 rEsk (mg/kg) = I (il Hot! ot I-'I:L T EJ-I' o Lt
Mouse (8 weeks old, male) Oral (gavage) 0.05,0.5, 5, 50, 20 5 weeks Serum total T3, T4, TSH Decrease Ly et al. (2016)
Rat (18 days old) Oral (gavage) 250, 500, 750 30 days Serum total T3, T4, free T3, T4 Decrease Ye et al. (2017)
Rat (18 days old, male) Oral (gavage) 250, 500, 750 30 days Serum total T3, T4, free T3, T4 Decrease Liu et al. (2015)
Rat (21 days old) Oral (gavage) 5, 50, 500 28 days Serum TRH, TSH, total T3, T4, free T3, T4 Increase Sun et al. (2017)

Rat (7 weeks old)

Oral (gavage)

1, 3,10, 30, 100, 300, 1000

Group 1: PND10-50,
Group 2: PND50-90

Serum total T4 Decrease Tonk et al. (2012)

3 m: increase,

Rat (4-6 weeks old) Oral (gavage) 150, 300, 600 3-6 months Thyroid/body weight(%) Dong et al. (2017)
6 m: no significant change
T3, T4: increase,
Whole body T3, T4, thyroid related gene
Zebrafish (larvae, 168 hpf) Waterborne 40, 100, 200, 400 pg/L 7 days ugtlab gene: down-regulation,  Jia et al. (2016)

expression (ugtlab, dio2, ttr)
dio2, ttr: up-regulation




BPA2| &otE 2 7l X2 (anti-androgenicity)

¥
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§ E im £ 5
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o N A— «(2l)BPA L Z T LA 2o H

- 5 2 X, AXpe2| Hat
(Fernandez et al., 2010)
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40
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Ovarian weight (mg)
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300 EI i
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Body weight (g)

] 5
3 H
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Control BPA50 BPA500 Cumrnl Bpas HPARD HFaE

BPA
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- AE-l x|'|§|' i%)él -6|:-|I O'”A-I |7=||-)é>|-|A_-| §EE 3, T4 7|:||-—Jt gql TSH 7|:||-—jlk—/§7|'(Takagi et al. 2002, Viguie et al. 2013, Fernandez et

al. 2018, Zoeller et al. 2015, Mahmoudi et al. 2018)
- X‘” %EH Hl 7|=||-)<k3|-A|_-| 9' —?—7'" 7|' 7|:||-—/l\—(Mahmoudiet al. 2018)

— MEOA0N = dSd2 2= 2EH R 72l5H S710H0]

(Genticore et al. 2013, Chan et al. 2012, Terrien et al. 2011).

=22

NS
832 LESE (mglkg) =& ddd 2 X Fazda BNz
(HI-I:I-|:|-AI A
= — r O2
Sheep (2-5 years old, female) IV 5 GD28-end of pregnancy  Serum total T3, T4, free T4 Decrease Viguie et al. (2013)
Rat (adult, female) SC 5 g, 50 ug, 500 pg/50 pL PND1-PND10 Serum T4, TSH T4: increase, TSH: decrease  Fernandez et al. (2018)
T4: increase,
Rat (314453 g, female) Oral (diet) 1, 10,50 GD2-GD20 Serum total T4, serum TSH Zoeller et al. (2015)
TSH: no significant change
Plasma TSH, free T3, T4, relative
Rat (adult, 200g, female) IM 250 20 days Decrease Mahmoudi et al. (2018)
thyroid weight
Thyroid related gene expression
Zebrafish (embryo) Waterborne 10-8, 10-7, 10-6 M 24 hours Up-regulation Genticore et al. (2013)
(tg, tsh, pas8, pax2a)
Thyroid related gene expression
Zebrafish (embryo-larvae) Waterborne 0.80, 2.01, 4.02, 6.03 mg/L 96 hours Up-regulation Chan et al. (2012)
(nis, tg, tpo, tra, trf, tshp, ttr)
Thyroid related gene expression
Zebrafish (embryo-larvae) Waterborne 10-7, 5x10-7, 10-6, 5x10-6, 10-5M 48 hours Up-regulation Terrien et al (2011)

(tra, trB, tsh, mr, gr)




Number of cggs/breeding tank/day

Time to hatch (d)

300 - B 100 4
250 80
£
200 =
: Z 60
2 # =
150 % ]
£ 40+
100 - =
=
M A
50 #
- - ' .
Cirl SC W5 5 S0 FOOCiel SO 05 05 5 5 S0 S0
e L — - ~, s o - 5l C
BPS cone. (ug/L) F1 O SC 05Cwl 5 Ced 50 Ctel
BPS cone. (pgl)
B D 104
:. #*
=l x < 80+ #
* * 3 #
£ &0
=
4 =
g 40
g
2 -
= 20
=
- 0 -
FOCirl SC 05 05 5 5 50 S0 FoCwl SC 0 0S5 s S0
FI Ol $C 05Cel 5 i S0 Ciel Fl Ol 8C 05Cwl 5 O S0 Cird
BPS conc. (pg/L) BPS conc. (ug/L)

Bisphenol

Doﬁ;"e!!ral@l;i
o Breaks ™ 7
o’ “U00p S
_ w8 4+ 0
» 10000 smmy=® e,
o 5O0OSE

G *
W Vild-type
3 RAD34™
4 4
3
=
3 3
g
%
<
2, .
L2 n
) *
1, &%) = A E2HIA|0f|A{Q]
[ ] o
(%, %) BPS === A H2HIA|K|AL 2 .
MAIZ|HE, 7|50 "
o _IZ —-H-—’ 7 oVl T
=2 I OHEM
"(RLEZX) HA=22 M2 72
(QEZ) BPA LHY S| M E SUEY 0
Al A0t Solvent BPA BPAF BPAP BPC BPF BPM BPP
. N 44 45 45 75 64 46 64 635
(Jietal.,, 2012; Leeetal., 2016) Conc. NA 313 S0 313 313 125 156 125
Chemical / Concentration (uM)
BPA BPAF BPAP
F T F 3
\ T HO —1 r—0H R 2SS
HO— —{ —OH = = 1
HO' (0] F l F : ( |
2,2-bis-(4-hydroxyphenyl) 4. 4"-(Hexafluoro 4.4'-(1-Phenylethylidene) 2,2-Bis(4-hydroxy-3-
propane isopropylidene)diphenol bisphenol methylphenyl)propane
Formula (CH3);C(C4HOH), (CF; 1,C(CgH4OH )y CH, (O CgHy)(CH4OH), (CH3 ,C[CgH5(CH4 JOH ],
CAS RN 80-05-7 1478-61-1 1571-75-1 79-97-0
Mw 22829 336.23 29036 256.34
Purity (%) =99 97 99 97
BPF BPM BPP BPS
y Y [ o -
- ” ‘ ‘ { Y ’ ‘ vo— 7T7‘ — Da Ho—4, —3 ——OH
2 HO ’ oH o on ° )
> Bis(4-hydroxyphenyl) 4.4'-(1,3-Phenylene 4,4'-(1,4-Phenylene 4.4"-Sulfonyldinhenol
Methane diisopropylidenc)bisphenol diisopropylidene)bisphenol i
Formula CH,{CgHOH )Y CaHal C(CHy),CgH OH CuHal C(CH; ):CsH;0H 0,5(CeH4OH),
CAS RN 620-92-8 13595-25-0 2167-51-3 80-09-1
Mw 20023 346.46 346.46 25027
Purity (%) 98 99 99 98

F—is

BPS
10 7

125
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Chronic kidney disease (CKD) @oo Reproductive
@ TESTOSTERONE tanaty
° I Thyroid
| 1 Functional impact
(Learning and cognitive deficits,
Obese and T2D IQ loss, sensory defects)

Cardiovascular disease

EDC’s Coordinated attack (razvietal. 2018; Mughal et al. 2018; Rhee 2016; Selva and Hammond 2009)

24



AHO 2 BIZE|= CHALA|
(metabolite) &



ojg3&s

« phthalate and alternative plasticizers in women and its association with uterine leiomyoma

(n=111)

Phthalates
1000

—
1=
=

0.1
Qr Q2 Q3 o™

Target MBzP
(Parent) (BBzP)

Alternative plasticizers
1000

Odds ratios (95% CI)
s

o

-0—

o0
+

P

- &

o0—

- e

-O—

407

g S—

+

+

—O—
+

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
MEOHP MEHHP

=
O 100
X
w)
e
2 10
=
T |
g 10O ? o
=}

0.1

D1 D2 T1 T2 T3 D1 D2

Target OH-MEHTP OH-MPHP OH-MINCH
(Parent) (DEHTP) (DPHP 10 (DINCH)

Q1 Q2 Q@ 4

(Lee G et al. In revision)



Thyroid hormone - related

* Benzophenone, phthalate, and BPA in US general population (n=1,829)

0.10

0.05 +

Regression coefficient
o
(=1
(=]

-0.05 4

-0.10

0.1

Regression coefficient

In-TSH (UIU/mL)

Regression coefficient

BP-3 BPA MEHHP

Total T4 (ug/dL)

-0.1 4

-0.2 4

0.00

-0.01 A

In-Free T4 (ng/dL)

BP-3 BPA MEHHP

A Single chemical model
e Multiple chemical model

BP-3 and DEHP are associated with thyroid hormones

(Kim SJ et al. 2017 Environ Int) 77



Thyroid hormone - related

* Phthalates and BPA in Korean general population (n=6,003)

A~y J + ....... * ..... 'H

=0

0 SN Thyroid gland MEOHP

Ao Bisphenol A
5 )
L T 5
DBP * + {++ i + |
N CHy .‘: + ........ t _____
HO—«/ — Ok »
E ; CH3
Bisphenol A $DEHP metsbolites
MnBP
DSt AH AT | R ZAFZ1 DEHP, DnBP, BPAZ}
e 2= Weto 59 =4

(Park CH et al. 2017 Sci Total Environ) g



Thyroid hormone - related

* Phthalates in Korean pregnant women and newborn infants (n=217)

THs

i free T3

i free T4

i freeT4

i_total T4
i_TSH

m_ matemal; i_infants’

Phthalates

i MEHP | o |
i_MEP | ° %
i MEHP & @ |
i_MEP E B |

i MiBP | © |
i_MnBP Lo ® %
m_MEHHP e
m_MEOHP PY %
m_MEOHP e %
m_MEHP | ® |

0.1 1 10

Odds ratio (risk for low THs or high TSH) * p<0.05;

AIAOFAE E= ZARA| AR AH X TER0|EV L AL
ZMMS 22 (free T3, free T4, total T4) 0| SO QIEH|7F Qo5 =2

(Kim SM et al. In prep)
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Neurodevelopmental impacts

TY[0|E/Z34/POPs - Z1} O{H0| AZLWEHS (n=150)

BLOOD Hg, Pb, Mn
Pregnant
& Neonates
women BREAST MILK PCBs, PBDES, OCPs €~
-~
-
URINE Phthalates, BPA \\ NEGATIVE associations
N 1 between environmental
7 .
. Me - 7 chemical exposures and
& (W) Neurodevelopmental » infants’ development
= 20 > scores <= P
1 i*‘:lijﬂ‘“ (BSID-11, SMS, CBCL)
1

Children at 13-24

months
Compounds Al n Boy n Girl n
B (95% CI) B (95% CI) B (95% ClI)

MDI

Urinary MEP -2.40 (-4.39,-0.40) * 73 -1.03 (-4.55, 2.50) 36 -2.98 (-5.48, -0.48) * 37

Breastmilk MEHP -5.60 (-11.05, -0.14) * 63 -8.26 (-16.47, -0.04) * 27 -2.04 (-9.95, 5.86) 36
PDI

Urinary MEP -2.25(-4.03, -0.47) * 73 -0.25 (-3.48, 2.98) 36 -3.21 (-5.51, -0.90) * 37

*p<0.05, adjusted for maternal age, gestational age, BMI, and maternal depression index. Use In-transformed chemical conc.

ZEHYOIE LE4-E0| 2545 ULEX+, 2582 EX+ U

(Kim SM et al. Sci Total Environ 2018) 30



Obesity-related

*  Non-persistent EDCs in Korean adult women (n=459)

Adiponectin Leptin Fasting glucose
-——
* % MEFP
ZDEHPmM —
MiBP .
PrP S R EE &
* EDEHPmM
EtP
ey
Prp
__.'_.
1 0 0 035 1 0 0

MMP

MiBP

BFS

PrP

BP1

B (95% CI) per 2-SD increase

Results of multi-pollutant model with elastic net regression
IDE0|E, of 2t BPS 21} TlnE | T QF0 Aty

Kk

T
Ln-HOMA
MMP [
MiBP | —a—
*
BPS i
* % % !
Prp
BPI
0 0 0

*p<0.05; **p<0.01; ***p<0.001

(Lee IA et al. 2019 Sci Total Environ) 31



Chronic kidney disease

* Phthalates, parabens, benzophenones in Korean women (n=441)

Total (n=445) ACR <9.71(n=283)
(A) (B)
MBP
Q . -
Q3 — [ B
Creatinine- 04 - ——
adjusted
BP-1
Q2 ] -
Q3 N
Q4 — -
0%  100% I*;l's 200% 250% 300% <.;--‘ im.)u i‘-‘ﬁ 200% 250% 300°
©) (D)
MBP
Q . n
Q3 L | ‘-
SG-adjusted b = -
BP-1
Q2 - -
Q3 - L]
Q4 —— . _ _
| IEY|0|E(MBP), Hlzm= _Lc% ]
100% 150% 200% 250% 300%  50% 100% 150% 200% 250% 300° —
O 7\|— i
% change in ACR |—|-}C\;|A|—| EQ Z|j:'--(’A\C|:2> |- | F_Illl-_lt|-7:”

urinary albumin-to-creatinine ratio (ACR)

(Kang HB et al. Environ Int 2019) 5,



FUTURE WORKS



Challenges in EDCs researches
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EVERY DAY ROUTES OF TOXIN EXPOSURE

Are you being exposed? And from WHAT?

;(“,5_: Relative source contribution
g S E - =520 =F

http://BreastcancerUK.org.uk
Schecter et al., 2006 EHP
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AU /2 AlkkEl 5218 710

i - -
BPA Themualecepis (417 BPF m:;:: ::;,tzzm = thfasit Children Adult
Indoor dust(5.7%) = { 1 - e
Indoor dust(4.2%) £ 154 | ! Pl
2 - —fimomibind
E —=
= g
—— PCPs =
= Drinking water '5
= Thermal receipt .
BPS Thermai recelbts 75%) SBP Thermal receipts (3.6%) 'E
Indoor dust (5.8%) E
Indoor dust(17.2%) §
0 £ 10 1£ 20 E1 k] s 40 45 L
Participants
HIALH=5, ot= A2l (Moonetal., 2017) PFOS, 2= 50 7H Q! (Kim et al., 2019)
E=1 Dictary Intake Dietary Intake
B Non-dietary Intake B MNon-dietary Intake
Chinese males . Chincse females 1.8, adults
I = < J—
npetls S=/0/= g2l (Maetal., 2013) 158 ZE| 0| ER, Ol & M9l (Dasetal., 2014)
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Z 2l AL (Intervention study)
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SA - 0| H| AL EF

- H|AHEFA H|ALES

Mothers

Average BPA conc. (ng/mL)

16
14

1.0
08
06
04
02
0.0

Usual

All

. 39% **

Interv

Decreased (n=28)

|

Usual

Interv Usual

Temple-stay

7% .

Urinary BPA concentration (ng/mL}

Increased (n=8)

Children

Decreased (n=39)

All
25
-
g
E 20
2 - l
g 15
8 25%
< { et -
3 gz
s 10
E |
< 05 I
. -
Interv Usual Interv Usual
100
—_GM
—— Median
10 - *%
[ 1
=178
. L 8%
01 r
Before After

*p<0.05
**p<0.01

Increased (n=15)

o
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Family 1 (both increased)

ECO03 ECO15

5 4
-, == Munler . i Wil
k- —m= it T —m= ik
£ 4 - Chilis £
3 = #
o / : 4 2
E - -
: : 1
s E g
& - Tl S

0 0

Pre Intérv. Post Pre Intery, Post

Significant exposure sources during intervention

Chicken soup with rice. beef
braised in soy sauce

No evidence of increased BPA

only in children

Family 3 (decreasedin mother, increased in children)
ECO02

3
> ==t
F — CTaldi
E " - Chlhiz
g 2 )
@
o /
E
Ey
¥ \4
g _ .
E

0

Pre Intery. Post

Major difference in food intake during intervention

Amond-breeze (in TetraPak)
m child 2 alone

Family 2 (both decreased)

ECO20 ECO30
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e — Ml othey o —— N lothey
3 - il E —w—
£ 6
6 £
1 £
E o
g 2
§ 2 £
= -
B &
=0 =0
Pre Interv. Post Pre Interv, Post

Significant restricted items in intervention period

PET-bottled water. plastic
boiling pot. plastic vial for
cough-syrup mtake (child)

Instant dumplmgs, mstant rice
noodle. Rolled rice with laver.
Chinese-style delivery food

Family 4 (increased in mother, decreasedin children)

ECO17

3
- == Nfoiliey
._-3'.' —a= L
£
s 3
g2
o
E
£
:
=
= 0

Pre Interv. Post

Major difference in food intake during intervention

Chinese-style spicy noodle soup,
Korean formal cuisine in mother
alone



SA AL - 40| H]ALER

- H|AHEFA H|ALES

Percentage of people with Average reduction rate of Maximum reduction rate of
intervention effects BPA BPA
Mothers 28 / total 36 (56%) 58 +29% 93.3%
Children 39 / total 54 (64%) 54 £29% 96.0 %
Temple-stay 12 / total 15 (80%) 82+13% 99.5%
m. Relative contribution of diet to total BPA body burden? Others

(Diet(Rice/Vegetables), __ qgo;

= Average 54-82%, up to 99.5% Receipt, dust, air...) |
= Relative contribution of meat/diary products to total Meat/Diary products— 26%

exposure: about 26%

Canned food/packaging
or storage/Ready-to-
eat/delivery foods

(pooj uerieja8an 10) 1dadxa)
131p JO UOIINQLI3UOI AAIE|DY
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e  DEHP in both intervention studies

Mothers

180

S N & o
e © o o

Average DEHP conc. (ng/mL)
-
o

[
o o

All

Decreased (n=9) Increased (n=7)

=
=

16%

Usual Interv

25%

Usual Interv Usual Interv

Children Temple-stay
All Decreased (n=16)  Increased (n=9)
500 ‘ ‘ 50

I H
£ 400 G
o €
'?: 300 %
ﬁ 200 o
¥
g 100 F
< o

=

" Usual Interv Usual Interv Usual Interv Before After Before After

Male Female

Percentage of people with Average reduction rate of Maximum reduction rate

intervention effects (%) DEHP (%) of DEHP

Mothers 9 / total 16 (56%) 59 £+ 23% 85.7 %

Children 16 / total 25 (64%) 57 £ 23% 82.6 %
Temple-stay - 51% -
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But it’s tiny portion of EDCs...

The Great

Chemical Unknown ..

biphenyls

Only a tiny fraction of the compounds around us
have been tested for safety

, Asbestos
Chemicals used by US. consumers and industry: 50,000 @ Tested: 300 ® Restricted: 5 Phenot
: Halogenated
Experts guesstimate that about 50,000 chemicals are Methaioraule chloro-

used in U.S. consumer products and industrial pro-
cesses. Why the uncertainty? The 1976 Toxic Sub-
stances Control Act does not require chemicals to be
registered or proven safe before use. Because the En-
vironmental Protection Agency must show, after the
fact, that a substance is dangerous, it has managed
to require testing of only about 300 substances that
have been in circulation for decades. It has restrict-
ed applications of five.

The House Toxiec Chemicals Safety Act of 2010 and
the Senate Safe Chemicals Act of 2010 would require
manufacturers to prove that existing and new chemi-
cals meet specific safety criteria. Stricter scrutiny in
Europe and Canada suggests that “10 to 30 percent of

3 o B0 R IARSANILIG S BRI 18- B CiE A AT ERRARERP AR Fh i K PSS iy RIRA BEer.

fluoroalkanes




EDCs: regulation still lagging behind evidence
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— THAI S22 5 Al AECH RIS -
? Rz BPS, BPZ, BPF‘{‘[‘EPB BPAF BHPF, BP?

— Positive list2} Negative list il »’ L

- YR HAIZSAS 27| IS EIHAA a" = ;I I .‘

Just because a product says it is BPA-free,

‘ . does not mean there are no health impacts.
) Ccompanies are replacing BPA with chemicals
o B oA that are just as worrying. From BPA fo BPZ.
s e itsa | TOXIC ALPHABET SOUP ]

BRI P\eclﬂ =B #%EDW}—IQ c}

For more details: www.chemtrust.org/toxicsoup
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EDCs .= A{Zh: EECIE 02 =2

- REIRE=SHIEY
— HZF | 7|EA
— EDCse| EAM
= SFHLIAPP7HEL, MLHAO0| 7tsd, A8 =1}
— Key research initiatives to be supported

(European parliament, 2019) The Great
= Epigenetics
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Chemical Unknown

Only a tiny fraction of the compounds around us
= Microbiome effect have been tested for safety

= Multi- and transgenerational effect

| G ree n C h e m i Stry Chemicals used by U.S. consumers and industry: 50,000 @ Tested: 300 @ Restricted: 5

= Less studied modalities (ex. receptor-based effect)

" Human D-R function (exposure window, e
IOW_dose eﬁect) cesses. Why the uncertainty? The 1976 Toxic Sub-

stances Control Act does not require chemicals to be
registered or proven safe before use. Because the En-
vironmental Protection Agency must show, after the
fact, that a substance is dangerous, it has managed
—_ —_ —_ to require testing of only about 300 substances that
al-_l'l:z A al: o:l ?‘ H=< have been in circulation for decades. It has restrict-
=730 =T T/

= oo ed applications of five.

- II:I_I-AO-II 1.'_'—55’

fol

The House Toxic Chemicals Safety Act of 2010 and
the Senate Safe Chemicals Act of 2010 would require
manufacturers to prove that existing and new chemi-
cals meet specific safety criteria. Stricter scrutiny in
Europe and Canada suggests that “10 to 30 percent of

Polychlorinated
h:pheﬂyls

Halogenated
chloro-
fluoroalkanes
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