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=iere is mcr'easmq evidence of /n utero exposure and
= increased risk of

= “Higrowth retardation

~_ =[ congenital anomalies hypospadias, cr'yp‘ror'chldlsnr
defects

- U central nervous system and Heart defects.

. . Adapted from WHO modules children& NDBID)
Stella Canna Michaelidou

2011 presentation by permission



Netrodevelopmental behavioural
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decelomen‘ral dissabilities

—— el

Behavioural problems

sensory deficit,
Attention Deficit

Hyperactivity = Disorder
(ADHD) '

Autism

Dietrich K, 2005, Grandjean 2014
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Immature Immune System - Reduced Bio
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l_,z:-k?_;_ bility to Detoxify & Excrete

=1 ,_;‘—,:“ o
Zaliie newborn child has low levels of the enzyme paraoxanase-

||||||

" AL AR L
{--. = <

== VTn fetal periods and the first 6-12 months the P450
== cytochrome systems and ?qucﬂ'hione conjugation are
- significantly reduced in efficiency,

.-—"i'

\2ie

3. The blood-brain barrier is not fully developed for
the first 36 months of life so neurotoxicants
readily cross into the CNS

Ref. Philip J. Landrigan, et al EHP v107 Supp 3 jun 99
SKMichaelidou- CYPRUS
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earenaregrowingiandideveloping, and their delicate ™
developmental processes are easily disrupted. Toxic
iaGiorsimay operate to harm child by mechanisms that
doprioitoperate in the adult?

iacellsiinian infant's brain are destroyed by pesticides,

i,

- ifre b"ducTive development is diverted by EDCs

-
— -

;'f -,-
- 7-’._‘

-—

'if development: of the immune system is altered,

the resulting dysfunction can be permanent and
irreversible

1. Ref. Philip J. Landrigan, et al EHP v107 Supp 3 jun 99

SKMichaelidou- CYPRUS
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@ Foetus and Child Development is UNIQUE
as it is susceptible at critical windows of
their growth .........(WHO 2005).

@ These critical windows of vulnerability
have no parallel ‘in adult physiology .and
create unique risks for children exposed
to hazards which can alter normal
function and structure



WINDOWS OF VULNERABIL

'ORu&Ef T TN HA RITCULAR OF -«
OETUS AND LLC

faster cell division
More susceptible

to genotoxic effects
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' development ~
g can be disrupted/diverted

LATENT effects: triggered by early

exposures and may not be detected until much
later in life.

Effects during development may be
manifested as:

— persistent deficits,
— developmental delays, or transient deficite

— May also be epigenetic in nature VAT

effects
Ref Deborah Ricel and Stan Barone Jr.2Abstract,
* WHO 2011 modules SCMichaelidou 11
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+'"Hormones" - includes also neuro-
hormones, and intercellular and
intracellular chemical regulators
(cytocrines and intracrines),

r

- < can act at levels ppt-ppb
«+Can be affected by EDCs

t e
e —

—wuy wwiNMmunication
system

-

Nervous system Immune system
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ences: in Cell
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The foetus relies almost exclusively on the cell signalling
systems to control cellular proliferation and migration

Endocrine/ cell signalling interrupting and neuro toxicants can
affect the reproductive, the immune &, nervous system.the

whole development of fetus and child till adolecence

'f-f °* Adults in contrast to children have well developed
~  homeostasis

— negative feedback and buffering systems to
control and protect the cell signalling-system
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EXE 'I)J::.Jr*"o p’regnam“ Wome and infants: Thyroid
JJ:;rur) fion may have deleterious effects on
1zl def jcal outcome

. H»r:*m ent OCL, OPS, Carbamates, Pyrethroids can
, fect: Fhyroid function

= WMinor alterations in thyroid homeostasis may have

?E"-Lpermanen’r effects during sensitive windows of brain
~ development (foetal life and infancy up to 2y )
Auso et al., 2004; Lavado-Autricet al., 2003; Nicholson and Altman, 1972)
Berbelet al., 2009; Pop et al., 2003; Sala et al., 2001.

Boas, M., et al. Thyroid effects of endocrine disrupting chemicals. Molecular and Cellular Endocrinology
(2011),d0i:10.1016/j.mce.2011.09.005
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j55 Y. CHAR Ac-'-rg,_g;sncs-@?} —
ENDOCRINE DISRUPTION

#Strongly depend on the Age
@ Tihere is Latency from exposure

= _ansgener'a'honal epigenetic effects linked
"':.é*-? Yo EDCs

Impor"rance of mixtures in increasing risks

° Non traditional dose-response dynami 2.
* Bioactive at extremely low doses ‘_ g .
o e.g ppT N o

~

“WHO Modules 2011 on EDD % 4
*Diamanti-Kandarakis, et al. Endocrine-disrupting chemicals: an Endocrine Society scientific R
statement. The Endocrine Society. 2009

""‘.'.'
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e owedose zangesioie biolegicallachivify can e
prediciied firom) the hormonallaciion mechanismsiand
inerphysiology’oi delivery off EDCS

W Tloxicology assumes| that il is valid to) extrapolate

= inearly: from highl dosesover a very wide dose
= range 1o predict responsesiair extiremely low deses

ReEf2 EnvironmernialHeal iiirerspeciives; 6yd5y2005; Von Saal, [eaerich: Sy,
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e rece ’r_or -mediated responses can first increase
aifiel ‘r'r decrease as dose increases, Because the
(ECED) or-mediated responses can saturate, linear
=~ ex polaﬂon from high doses across a wide dose

=20 ge 1o predict responses at doses within the
= mysuoloqlcal range of receptor occupancy, is invalid.

S

Research review Large Effects from Small Exposures. I. Mechanisms for Endocrine-Disrupting
Chemicals wit Estrogenic Activity Welshons W et al 2003 VOLUME 111 | NUMBER 8 | June 2003
» Environmental Health Perspectives
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dose response mono’ronlc curvesis
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Physiological level Toxicological level

Low-Dos
I;'F'I"l'.IE'

Contral -
0% \

1 i L] y [, 5] i 12 n [0t} 1 g n [,1] 1 12 100

fo/ml (ppq) po/ml (ppt) ng/ml (ppb) pg ml (ppm)
Concentration {(mass per milliliter)

Percent of Control

Fig 1: The proliferation response of MCF-7 cells to estradiol over exposure
l,Response is displayed as a percent of the proliferation seen in the control
group (Figure adapted from Welshons)



NFDEVELOPMEN T

The interaction of genetic inheritance and
environment: determines how the brain will
develop.

“ Brain development is more vulnerable on early
exposures

:’ * 80% of the brain as organ develops by 4y

“ During the first 3-4y the development of
intelligence, personality and social behaviour
occurs more rapidly: approximately half of the
intellectual development potential is established
by the age of 4
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jloxic. substances (neuro and EDCs)
. drain the brain and

gndifiactors can
gompromise inherent and other kai

Aysiological potentials.
=ilie effects can appear later
~ Serious Latent neurotoxicity

~_can be a consequence of expns
during development even to lu. e

From Ph. Grandjean
on Chemical Brain Drain, 2014

SCMichaglilou




Exposure during brain growth may exert subtle,
permanent effects on the structure and function

of the brain. These include:

» neuronal and axonal differentiation;
 alteration of serotoninergic system

» altered myelinosis and synaptogenesis and
programming of synaptic function.

Ref: Slotkin. Guidelines for developmental neurotoxicity and their impact on organophosphate pesticides: a
personal view from an academic perspective, Neurotoxicology, 2004, 25:631.

Adanted from WHO Modules 2011 bv permission



* Exposure of' Pregnant: women
to OPS has been associated
with a 5-point drop in IQ of the
baby when matiernal blood levels
rise from 10 to 75 parts per
billion (ppb).

SCMichaeliou



representative sample of U.S. children.
Schuman Wagner Melissa et.al Environ Health. 2015; 14: 44. Published online

- S . W —_y -

Pyrethroid pesticides is known fo cause abnormalities in the
dopamine; system and produce: ani ADHD: phenotype in animal
models

A national representative sample of 687 children aged 8-
: 15y in the USA was used, urinary levels of pyrethroid
~—  metabolite was followed and ADHD symptoms assessed. ,

.A correlation between increasing exposure to Pyrethroids
(metabolite 3-phenoxybenzoic acid (3-PBA)) and the ADHD
(Attention Deficit hyperactivity Disorder) was found |,
which may be stronger
for' hyperactive-impulsive symptoms compared to
inattention

in' boys compared' 1o girls.



F :ﬂrm'r:mﬂﬂfﬁ'.uﬁrmm'mﬁlmm e Fesearch [:h”{lrE'rlr'.:r H'E'-ﬂlth

. Neurodevelopmental Disorders and Prenatal Residential Proximity

to Agricultural Pesticides: The CHARGE Study

Jamie F. Shalton, | Estalla M. hﬂ;ﬁlﬂ Danial J Tancredi?# Lora [ Dalwiche,” Rebeoca J. Schmidt, T
Beate Ritz, "7 Robw L H #WHII:-Flmnt!ﬂ”

= Distance from appllCGTlOﬂ 1.25,1.50,1.75 km

= Positive correlations were found between prenatal
exposure to OPS and autism as well as correlation
With exposure fo pyrethroidsi Simonihs before
== conception.

= " | ess sirong correlationsiwere found for
DevelopmentallDelays

Children may be at increase risk of
neurodevelopmental disorders when their mothers
during pregnancy: are: exposed| 1ol OPS, carbamafes or
pyrethroids.

LALLA R R a
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MULTIPLE RESIDUES in 27 3 7o of The
samples (22 126)

* Coordinated Monitoring: More than 1
&= found in all food broducts
— Strawberries in 63% COMBINED
-~ —Peaches in 53% TOXIC
~ - Apples in 46% EFFECTS
— Lettuce in 367
— Milk 3.5%
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Bigiiiiarions of current Regulasioryss
Blloxicology &'Risk Assessment

—

Only: one chemical is considered af a fime: It is critical fo move
beyond the piecemeal, one chemical at a time, one disease at
a time, one dose approach

. The undgrlring‘mecha.nism of' complex interactions of chemicals
or chemicalsi with environment; and' gene factors, is still'a

BLACK BOX

. Inadequate information on whati is children's| overall and
combined’ exposure from many routes and many: chemicals.

3

4. It is still Predicated on adult foxicology: and does noit always
accéoumdfor the unique exposure and special vulnerability of foetus
and children

basedion “AF?I ing| the precautionany:principle in environmental risk assessment: to children®, EUR/04/5046267/BD/9, Fh.J:
Landrigan & L. frasande



In particular for the evaluation of EDCs controversies and high
degree of uncertainty of the science behind EDCs (non
monotonic dose response, threshold , multiple

effects/exposures) . Missing criteria for classification.

There is lack of standardized tests to cover:

all potential effects beyond oestrogen, androgen,
thyroid, or steroidogenesis (EATS) or disease syndrom or
multiple disease |,

mammalian test to cover effects on vulnerable stages of

early life (foetal) or pubertal which may emerge during

later life stages ,may not exist (Efsa SC 2013)
Synergistic effects of many EDs co-acting at low
concentration ?2?2?



:autionary Principl
COM 2000

F THE
= UNCERTAINTIES CHALLENGE
=== MAY ACT As Rational
=~ DECENTIVE to ACT : :
A EOTAS application

Incliysive Risk
ﬂﬂl’grllalll:e

SKMichaelidou- CYPRUS




Beyernance _
RISK MANAGERS :

*Need to) be supported for a
rational=balance and o e
exliend possible applicat |
ofi SCIENCE BASED
PRECAUIILONARY
PRINCIPLE

“Need 1o judge
» "different’ scenarios; and

[ uncertainties agains# potential
risks of: inaction.

SKkMichaelidou=CYPRUS

APPLTCANMION of the Precautionary
EanepIewithinan LnclusivesRisk™ =

RISK ASSESSORS &
Scientists PROVIDE
risk managers support
based on the best

av¢ ble & emerging

HOW
P,




RISK MANAGERS

5KN\iCh|

- Consider state of the art /emerging science and data in balance

. Gaps in data: How this can potentially impact a specific

RISK ASSESSORS & Scientists

« Should be well aware of children's Vurnerability

ONof the Pr‘ecau’rionary@'ncabl je
iclusive Risk Governance®

with standardised data.

Clear expression of uncertainty; explicit disclosure of
hypotheses used and rational of decision reached in the
absence of supporting or convincing evidence , Visualise
both potentials a limitations of their methods and data

Assessment and its robustness

Gaps in children relevant data should be specifically
mentioned and addressed with caution

Provide alternative scenarios to RM
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Lnfanis and children are nof; Little Adults. They

HAVERRCYAWINAOWS sravalnerability duringrcritical s

Siages | A their developmenf

Pes rJf‘JJ)L is' essential well regulated component of
cnZiglicd I sks

J.r J certainties ignorance and scientific controversies still
f?l'hese should'not let to inaction

‘-/.—’

- “'Théy have to be minimized if possible (dynamic nature) (the
= .-', ~ role of research) and in the mean time

— They have to be dealt with by applying precaution through an
holistic intervention at all levels SOCIETY-SCIENCE-
REGULATION

— Additional Safety factors should be applied when evidence
for pre- and postnatal toxicity does exist or toxicity
skmicidata applicable for children are lacking




RISKEAssessment is well developed and'a robust approach

7d02 agdliZ MIlﬂmmmdad-ﬂaﬂm‘mn-be—-l
JJT)TJJI’I’ with appropriate dataland'state of the art

lpgy to cover all diverse end points, potential

¥ or when the degree of open scientific
= ions' and uncertainties is still high, hazard based
= =and precautionary management appr'oaches should be

-?—-.

r-“" “applied (as interim situation) leading to minimization of
~__exposure to Pesticides of concern.

* CHILDREN ARE THE FUTURE OF OUR
PLANET ..and their protection is our

collective Responsibility

SKMichaelidou- CYPRUS
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