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« Sarbare/kritiske perioder
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« Hva finner vi 1 morsmelken

« Litt om HUMIS studien

« Studier fra Norge pa DDE/DDT, PFAS, Dioxiner og
negative effekter hos barna

» Konklusjon
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3-year moving average was used

« Mange lidelser viser samme mgnster
 Hvorfor blir barna vare syke?!
¢ Ikke gener Adami et al. Int J Cancer. 1994



Medaljens bakside

« 1950
— Dgade fugler, Carsons bok “Silent Spring”
— Analyse av dgde fugler
* Hagy konsentrasjon av kvikksglv & DDT
 Toksisk for mange flere organismer enn planlagt

— Analyser av mat
* Egg, kjatt & fisk
—DDT & kvikksglv
— Blitt langt mer utbredt

— Ukjent stoff | alle praver
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A case-cohort study of perinatal exposure to potential endocrine disrupters &&=
and the risk of cryptorchidism in the Norwegian HUMIS study

Anteneh Assefa Desalegn ", Nina Iszatt’, Hein Stigum *, Tina K. Jensen ‘, Merete Eggesbp ™
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* Norge
—Svalbard: valgt som ren referanse
« Nivaer i ishjarn
« Uventet hgye

 Dgd grn; PCB
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« FN/WHO report konkluderer

 Syntetiske kjemikalier har alvorlige helseeffekter og
utgjer en global helsetrussel

« En rekke kroniske sykdommer gker i den vestlige

verden:

— Hormonelle sykdommer; diabetes,
skjoldbruskhormonforstyrrelser, fedme, infertilitet, brystkreft,

prostatakreft mm

« Syntetiske kjemikalier mistenkt eller bevist
delvis ansvarlig



1000 dager

Fra konsepsjon til 2 ar

Mange systemer programmers tidlig i livet

Lite naering tidlig 1 livet kan gke risikoen for overvekt
og gkt sykelighet senere

“The child is the father of the man” Anders Forsdahl

— Nederlandske sultkatastrofe vinteren under 2ndre verdenskrig

« Gravide 4-800 kalorier daglig i ett par maneder
« Langvarig helseffekter barnet avhengig av nar sult inntraff
« @kt risiko for hgyt blodtrykk, hjertekar sykdomer, schisofreni, lungekreft

— Etter fadselen: hjerne og immunsystem



Kritiske utviklingsvinduer | nyfgdtperioden

« Studier pa bakteriefrie dyr viser at mgte med bakteriene
er helt essensielt for at immunforsvaret skal modnes

v
i

58 L NG VT AR K T34 v
oGl RO
Flg 7 Hlstologlc aQglvses of Peyer’'s patchgss#). PPs were obtained from germ-free (GF) and SPF mice. Note that PP in a SPF mouse is larger
than that in a GF mouse. In aoamor, @ germinal center was noted in SPF, but not in GF. HE staining.

« Tar raskt igjen utviklingen nar de mater bakterier..

 MEN ikke hvis bakterie-mgtet skjer etter at dyrene
har nadd en viss alder.
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Obesogener WHO-report

Table 2.6. List of known and suspected environmental obesogens (A=Anumal study, C=Cell culture study, H=Human study). Janesick &
Blumberg (2011) provide more detailed information about obesogens.

Commercial use

Relevant EDC action

Obesogenic activity

Hexachlorobenzene

Bisphenol A diglycid

Diethylstilbestrol

Perfluoroalkyl
Of 4

Nicotine

Pesticide, wood
preservation

Plasticizer

Non-stick coatings

Natural plant products used as

flavourings
Electronics
Plastics
Fungicide

Epoxy resins

Fire retardants

Pharmaceutical estrogen

Natural component in soy

Non-stick coatings

Found in tobacco products

DDT metabolite

Binds PPARy

Binds PPARy
Weakly activates PPARy
Binds PPARy

Binds AhR in adipocytes
Binds ER, ERRy
Alters TH signaling

Unknown

Reduces thyroid function

Binds ER

Binds ER
Binds ER

Binds ER

Changes identity of adipose precursors, increases
triglycerides in adipose tissue (A)

Induce adipocyte differentiation (C), men’s waist size (H)
Induce adipocyte differentiation (C))
Induce adipocyte differentiation (C))

CB-77 promotes adipocyte differentiation, obesity (C,A)
Induces adipogenesis (C), obesity (A)
Gestational exposure levels influence BMI (H)

Induces adipogenesis (C)

Stimulate fat production (C)

Perinatal exposures cause obesity (A). BMI in young
children (H)

Perinatal exposures cause obesity (A).

Perinatal exposures cause obesity, alter insulin & leptin
levels (A).

Alters development of pancreas & adipose tissue, increases
adipose cell size (A)

Concentrations in mothers associated with weight and
BMI in female offspring (H)




DDT concentration:
increase of
10 million times
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Fostre og det
ammede barn er
hgyest eksponert
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DDT

DDT Now Available
For General Use

Washington (ACS)—DDT, the
chemical compound with an effec-
tiveness against insects that has
been compared to that of atom-
bombs on enemy industry, is mow
being produced in quaniity and is|
off the Army’s *“scarce’ list.

Until recently, DDT was re-
stricted to only the most critical

“needs because of producton prob-
lems. But the Office of the Sur-
: geon General announces that it is
Dr. Paul Muller discover now available in full amounts au-
e thorized by regulations. !

that DDT was effective in popeeati. 55, soesn WY ha'ei

killing insects, and shortly used the precious chemical spar-! "
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Arven til vare barn

Sensitiv periode i livet

UepIoNASHE
ueplopys
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* Nesten alle “obesogene”™ hormonhermere finner
vi I morsmelken til norske mgdre
— DDT forbudt for 40 ar siden...
— Tar enormt lang tid a fa det ut av «systemet»
— Arven vi gir vare barn..



Den skjulte arven..

SLos Angeles Times LGIN Q
» Er vi kvitt problemet nar

miljggiften er forsvunnet?

DDT’s toxic legacy can harm
granddaughters of women exposed,
study shows

» o,p’-DDT

» Bestemor eksponert rundt
graviditet av hgye nivaer DDT,;
barnebarn overvekt 2-3x gkt
risiko, tidligere menstruasjon)

A truck sprays DDT in 1945 to eliminate mosquitoes on Jones
Beach on Long Island, N.Y. (Keystone-France / Gamma-Keystone
via Getty Images)



Den skjulte arven

» 43 artikler viser at miljggifter kan endre arvestoffet
> Gir effecter pa neste generasjon selv nar ikke de lenger er eksponert

» Tobakksrgyking;

> Bestefar rgyker i1 puberteten; barnebarn astma

» Mange andre kjemikalier
> phthalates and bisphenol A,
» pesticides (dichlorodiphenyltrichloroethane, atrazine, vinclozin, methoxychlor),
» dioxins, and polycyclic aromatic hydrocarbons (PAHs, such as benzo(a)pyrene).

» Ulike helseutfall; testikkel eller prostata forandringer, metabolske eller atferds forstyrrelser,
svulstutvikling



EFSA og grenseverdier

» Grenseverdiene kraftig satt ned

« Hva ett individ kan eksponeres for fra fgdselen og frem
til det har fatt de barna det skal fa_ |

Previous EFSA Assessments on PFASs

~ efsam

European Food Safety Authority

2008 - EFSA CONTAM PANEL Opinion on PFOS & PFOA

= In 2008, the EFSA Panel on Contaminants in the Food chain (CONTAM)
published a risk assessment on PFOS, PFOA and their salts.

= Tolerable Daily Intake (TDI) established, based on experimental animal data:
= for PFOS - 150 ng/kg bw per day
= for PFOA - 1.5 pg/kg bw per day

= Only a limited exposure assessment was possible due to a lack of occurrence

- 2008:  Dicom o ot e e P SO
. Unlikely adverse effects of PFOS and PFOAin general population
« |2018:
* PFOS ned fra 150ng/dag til 13 ng/uke & PFOA 1500 ng/dag til 6 ng/uke
« 2020:
« Sum fire PFAS: 4.4ng/kg/uke
[ J

Bekymringen gjelder bade kvinner og menn i reproduktiv alder



Perfluorerte forbindelser

« Hver dobling i nivaene fosteret
var eksponert for
— 40% lavere antistoff nivaer ved 5ar

 For 5 ar gamle barn

— en dobling av PFOS & PFOA
« assosiert med OR 2.4 & 4.2

« antistoff niva lavere klinisk
beskyttelse

* Non-protected
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Fig. 2. Boxplot distributions of the breast milk concentrations of the 27 chemicals. Horizontal lines correspond to medians, and boxes to the 25th-75th percentiles;
whiskers extend to data within the interquartile range times 1.5, and data beyond this are plotted as dots. Wet weight concentrations are presented for PFASs (ng/L)
and lipid adjusted concentrations for all other chemicals (ng/g lipid). See Table §2 for numerical values.

Abbreviations: (P)BDE, (poly)brominated diphenyl ether; DDE, dichlorodiphenyldichloroethylene; DDT, dichlorodiphenyltrichloroethane; HCB, hexachlorobenzene;
HCH, hexachlorocyclohexane; OCPs, organochlorine pesticides; PFASs, poly- and perfluoroalkyl substances; PFOA, perfluorooctanoate; PFOS, perfluorooctane sul-
fonate.



Brominated flameretardants

Sum PBDE and TBBP-A

15

jjam i

15-24, f 15-24, m 25-59, f 25-59, m >60f > 60, m

=
o

ng/g lipids
(6)]

age (years)

BBDE-28 BBDE-47 OBDE-100 OBDE-99 B BDE-154 B BDE-153 O TBBP-A

De yngste har de hgyeste nivaene Bromerte flammehemmere i Norge

Cathrine Thomsen et al



HUMIS/ NoMic Studien

« Kohort 2600 mor-barn par
— 200 ml human milk
— 550 barn har tarmflora
— Etablert for a se pa miljagifter




HUMIS-NoMIC

1&4 1&4 6
Pregnancy days months months 1 year 2 years 10-12 years
Child
Fecal samples L L
Blood, urine, hair, spit,
skin swabs Clinical
Childs examination:
Hospital computertests,
. . Jour antrhropometrics
Med_lcal Bir . Ql Qll Qlll Qv
Registry QV
Mother e
Pregnancy
journals
Norwegian
200 ml Milk Patient Register

HUMIS-MoBa subset
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Pre & Postnatale effekter av DDE pa vekst

. Research | Children’s Healt Bl
S “ 7 Europeisk kohorter n=1864, OBELIX

Prenatal and Postn tIEp c Pollutants and Infant
Gro Pooled An Iy fS nE ean Birth Cohorts
23 Richar 1 Govarts,* Lubica Pal

L x D 3
el 16 Anuschka Polder,’ Merete Eggesbe,’ and OBELIX B)

p,p"-DDE total exposure 0.04 (-0.001, 0.07) T E—

p,p*-DDE prenatal (unadj. for postnatal) 0.07 (0.02,0.12) i e
- _——
1

p.p'-DDE prenatal (adj. for postnatal) 0.12 (0.03,0.22) ' : \|as4

|
p,p"-DDE postnatal (unadj. for prenatal) 0.03 (-0.01, 0.06) o - ’ 1864
-
I

p.p-DDE postnatal (adj. for prenatal) -0.04 (-0.11, 0.02)

' I I I I ‘ 1 I
-020 915 -010 -005 000 Nn°5 010 0415 020

- DDE: Raskere vekst farste to levear sett hos barn av mgdre med haye
nivaer, 250 g mer ved 2 ar

« Kiritisk vindu; effekten inntraff 1 fosterlivet, ingen ytterligere effekt
av morsmelk DDE

— Andre studier: overvekt 3dje generasjon
For PCB
«  Omvendt effekt & ogsa effekter av PCB overfaring gjennom morsmelk



Perinatal effekt av dioxiner og vekst & BMI ved 7 ar

i e s ﬁ o
................................. Population o 95% C1 )

Perinatal exposure to dioxins and dioxin-like compounds and inf owth ody 1
mass index at seven years: A pooled analysis of three European birth cohorts
o sl O s 2 e FLEHS| 0.13 (-0.23, 0.50) —r 64
R I
HUMIS 0.77 (-2.61, 4.15) < T L > 27
I
PCB Cohort 0.25(-0.37, 0.87) it 160
1
Pooled estimate 0.16 (-0.17, 0.49) + 251
|
Pooled estimate - boys  -0.03 (-0.55, 0.49) *— 13
printeraction=0.044 I
Pooled estimate - girls 0.49 (0.07,0.91) —— 138
1
I I I 1 I
0.5 a.0 0.5 1.0 1.5 20

BMI

 Hos jenter av mgdre med hgye nivaer ; 1/2 enhet gkt BMI ved 7 ar

« Jenter hadde 50 % gkt risiko for a veere overvektige ved 7 ars
alderen

« Annen OBELIX studie; samme kjgnnseffekt hos
mus

« Hormonhermer



International Journal of Epidemiology, 2018, 1-16
doi: 10.1093fjo/dyy052 '
............

POPs and ADHD |

Original article

Prenatal and postnatal exposure to persistent

organic pollutants (POPs) and attention-deficit

and hyperactivity disorder (ADHD): a pooled

analy5|s of seven European birth cohort studies
n Stigum,? |rg|t s

Forn r,** Isabelle Sio oen,
ES k NkINwakM JsoLu Esplosa
Mb caG 9'“'""2Jesus Ibarluzea,®'*'* ' Matias Torrent,""'®
Jiir Wms 7 Eva Govarts,'® Tomas Trnovoc," Cecile Chevrier,
Gunnar Toft,* Martina Vrijheid,®'*" Nina Iszatt' and Merete Eggesbe’*

- PCB-153, DDE, HCB, PFAS * ADHD 6% at 6 years
- Mélt i blod eller melk * Ingen assosiasjon
« Ammeeksponeringen ble kalkulert « PCB-153, p-p-DDE and HCB and

« 7-9 Europeiske nyfadt kohorter ADHD uike alder frem til 2 ar
n=4437/4826 mor/barn par

« ADHD diagnose
— Spesialistleger, mgdre, leerere

— PFAS
» Kjgnnsforskjeller

25



A Section 508-conformant HTML version of this ; 1

Research e e

Kjgnnsforskjeller |

Early Life Exposure to Perfluoroalkyl Substances (PFAS) and ADHD:
A Meta-Analysis of Nine European Population-Based Studies

0
Joan Forns," Marc-Andre Verner,>* Nina Iszatt,’ Nikola Nowack,* Cathrine Carlsen Bach,** Martine Vrijheid** Olga Costa," S a r a r e t

Ainara Andiarena,">** Eva Sovcikova,” Birgit Bjerre Hoyer," Jiirgen Wittsiepe," Maria-Jose Lopez-Espinosa,*"'¢
Jesus Ibarluzea,”"" Irva Hertz-Picciotto,"™"* Gunnar Toft,” Hein Stigum,' Monica Guxens,”**** Zeyan Liew,*"* and

Merete Eggeshg'
PFOS 4 R ( \ OR (95%CI)  peinter
birh- —‘—:r— i s 139 09
3 Months | [ 2 He 112004 134 09
vt [TAT o Doy 139 0%
12 Months - —_"‘—_Ir— . ?:?3:3'.:? 1:5'};: 093
24 Months 4 - : ° ?:2:23; }33; b
PFOA |
|
Bk | ol & Tas(loy159) 955
3 Mosts | * . L2 (L0l ey 07
. :* . 129100, 165 07
12 Months 4 I[‘ * ::uzi:g:gg: %E?; s
24 Mot gl . V30098 173 o7
! 12 1.4 16
OR (95%9[)\ )

A Boys, Non-cases: n=2333, Cases: n=306
® Girls, Non-cases: n=1274, Cases: n=82
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Early-life exposure to persistent organic pollutants (OCPs, PBDEs, PCBs,

el =  POPs and ADHD Il
]

o s s BDE-47 - S —
e e St e gt =o' ot ot ks g BDE-99 - ey —
BDE-100 - —_—
. BDE-153 - ——
¢ HUMIS StUdlen BDE-154 ST S—
. . . PFOA - : s
— Spesialist diagnose PFOS | ((— I
_ PCB-74 A . :
* N=1199 PCB-99 A o :
« Mange ulike miljggifter malt ey T
* PFAS & PFOS, PCBs, gy s maa e
Brominerte flame-retardants, PCBA153 - ettt
pesticider g [
PCB-157 4 -
— Malti melk il axh i
« 4 miljagifter sammenheng ADHD PCB-160 1 ——1-
L. PCB-189 - —--o'—-
« PFOS og p-HCH gkte risiko PCB-194 { = —
HCB - g —— |
 Sterkere effekt etter kontroll for B HCH et
konfoundere, andre POPs el mEE Ry 7
 p,p'-DDT og HCB var forbundet ™ - 3

med redusert risiko for ADHD (til 035 05
tross for gkt risiko andre sykdommer 27
(HCB non-linear): Survival bias?



DDT og barns irritabilitet/selvregulering

Environmental Research

Volume 151, November 2016, Pages 91-100

Novel application of statistical methods for analysis of multiple
oxicants identifies DDT as a risk factor for early child
behavioral problems

Joan *, Siddhartha Mandal®, Nina Iszatt®, Anuschka Polder®, Cathrine Thomsen®, Jan Ludvig Lyche*,
ein Stigum®, Roel Vermeulen', Merete Eggesbo™ & - &

o 27 ulike miljagifter
e Hoyt korrelerte
o DDT; Irritable barn

e | andre studier:

« PFAS & ADHD

- Ser kjonnseffekter (jenter)

- Organochlorines og autisme
og ADHD

Bayesian model averaging (BMA)

Model Inclusion Based on Best 24 Models

oo 1
fopDDE
#HCB
PCB180 {|
PCB153 ;
fode99 '
PCB138 |
PCB157
o0e100
fPCB114
PCB1%4
PCBIT0 |
PCB99

1 1.
0 0.66 088 098

Cumulative Model Probabilities

The solid bars represent whether a particular variable is contained in the evaluated models (denoted by
the vertical dotted lines). Blue bars rep positive ciation (e.g. an i
more behaviaral problems) whereas red bars represent negative association.

in scores, meaning

Fig. 3. Main results from selection methods BMA of toxicants associated with be-
havioral problems at 12 months assessed by the Infant Toddler Symptom Checklist
(ITSC).
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bs e Menns fruktbarhet

A case-cohort study of perinatal exposure to potential endocrine disrupters ~#55
and the risk of cryptorchidism in the Norwegian HUMIS study

Anteneh Assefa Desalegn ", Nina Iszatt, Hein Stigum ", Tina K. Jensen ‘, Merete Eggesbg

Nawtyhmlmﬂm of Public Health, P.0. Box 222, Skeyen, 0213 Oslo, Norway
" Facuity of Medicine, Unéversty of Oslo, 0372 o, Norwey
© Department of Clinical Pharmacology. Pharmi

D. Ever-reported Cryptorchidism OR [95% Cl]

A. Congeni chidism OR [95%Cl] | H—— 1.18(0.97,1.44)
PCB-14 T Ay 1.26(1.02,1.55
TR N— 1.32(1.04,1.67) -26(1.02,1.55)
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. - = 1.34(1.03,1.74) :
i , | H—e— 1.14(0.96,1.35)
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PCB-194F | 1, & 1.20{1.03,1.59} .18(1.00,1.38)
! .23(1.01,1.51)
f— i 1.25(1.03,1.51)
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|kke-persistente miljagifter

© Kim
Polar fraction Apolar fraction

Plast slipper ut mer gift enn vi 1
har trodd i

Vi drikker av det, spiser av det og leker med det. bgw = .
Ny forskning viser at helt vanlig plast slipper ut § _;gm H .
flere tusen ulike kjemikalier. 5-- s .

3

jj;;@i

Controls  Cases Controls Cases

30




Nsengﬂpids
~ /—\

S .

Intensity miz
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« Hos barn fiskeinntak (1.5-3 ggr ukentlig)
— 11% hayere PCBs,
— 21% hgyere PFNA
— 33% hgyere PFOS
— 8% hgyere HCB
— 77% hgyere As
— 82% hgyere kvikksglv
— Hayt fiskeinntak (>3x i1 uken)
— >200% hgyere As & Hg
— Ref Papadopoulou E. EHP Oct 2019

31



Fiskeinntak og vekt

Fish Intake in Pregnancy and Child Growth
A Pooled Analysis of 15 European and US Birth Cohorts
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Cohort N r] >3 times/wk |

Odds Ratio (95% Cl) . Weight, %
EDEN, France 1581 1.03 (0.64-1.66) - 129
GASP II, Italy 530  1.87(0.95-3.69) e 71

0.82 (0.50-1.34) - 11.4
HUMIS, Norway 1458 1.06 (0.50-2.28) f ¢ 7
KOALA, Netherlands 2538 1.62 (1.12-2.33) - 200
NINFEA, Italy 2202 1.10 (0.76-1.59) - 18.6
PROJECT VIVA, US 1568 overall estimate 100.0
All participants 15939  1.22(1.01-1.47) O

P heterogeneity = .30



Konklusjon

VI utsettes for stadig flere kjemikalier
« Ett eksperiment med ukjent effekt

Kjenner ikke alle..

Kjenner ikke cocktaileffekten

Vanskelig a eliminere nar ferst sluppet ut

Effekter pa arvemateriell

* Veldige gode studier;

 Miljagiftnivaene barn i Norge i dag utsettes for har:

« Jker risikoen for overvekt DDE, Dioxins, og for mye fisk

o @ker risikoen for ADHD p-HCH & PFAS

» Morsmelken har antiandrogen effekt

« Manglende testikkel 1 pungen ved fagdselen p-HCH og noen PCB’er
« Jentebarn mer sarbare for flere av disse (dioxiner, PFAS)



Beskytt barna!

Mennesket er en Kjemisk fabrikk

Barn mest sarbare

— Fosterliv og tidlig spedbarn: organ utvikles, hjernen
— Barnealderen legger sterke fagringer for senere helse
— Darligere rustet til a nedbryte kjemikalier

— Mer eksponert!

Mange lidelser gker blant barn i den vestlige verden
— Norden ofte ufordelaktig plass

« Pa kort sikt: Fisk & morsmelk er hovedkilden

« Vart ansvar a finne ut av dette!
— Barn har krav pa var beskyttelse, kan ikke beskytte seg selv!!



