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EPIGENETIC MECHANISMS

are affactad by these factors and processes:

* Development (n utero, chidhood) o~
* Environmental chemicals £

+ Drugs/Pharmaceuticals

* Aging
* Diet

o V‘fﬂ}/ Whatis This?
ETHYL <

CHRAOMOSOME » GROUF

HISTONE TAIL

HISTONE TAIL

DNA accessible, gene active

r

Histone modification

The binding of epigenetic tactors to histone “talls”
Histones are proteins around which alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inacoessible, géne inactive histones and the availabiity of genes in the DNA

gene reguiation. to be activated.
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The Ontario College of Family Physicians (2004), Kegan Owens et al (2010)
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(The US President’s cancer panel, 2010)



Nan1seinn AHS

Agricultural Health Study, USA



New: Ag. Health Study

Participants: 90,000 people
e Certified Pesticide Applicators and

Spouses

— |[OWA:
e 31,877 farmers

e 21,771 farm spouses
* 4,916 commercial applicators

— NORTH CAROLINA
e 20,518 farmers
e 10,567 farm spouses




Agricultural Health Study

Sponsored by the National Cancer Institute, the National
Institute of Environmental Health Sciences, and the
Environmental Protection Agency

Linked to pesticide use:

e cancer

e depression

e retinal degeneration

* neurological problems

e asthma and other breathing problems
e diabetes

http://aghealth.nci.nih.gov/
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Uszindg@ivisnadaraunans
gaalsauztsy 1u 30 1l (1975 - 2006)

e 6A1sANLL5Y Tu 30 1 (1975 — 2006)

e ULLZIRNTUNY LAN 2 LN

e uzi59saNiiLKda9 (Afia Non-hodgkin) Wi
11NN 2 LN

e uZIFILEIUN LAY 2/3 11N

e ULZUGANFNUNIA LAN 3 L¥iN

e uzi59luLéin 1N 35 %

http., www.cancerresearchuk org.cancer-info,cancerstats,




[~ I~ =
AN IEIGRIE R e
Leukemia



(~4
N bIN
[~ =
LNALAR AU

=

A il
e

2 £ ox .
RPN N e
PN
i T ;*i T

Leukemia SMR

[]0-25
[ 25-50
[ |50-75
] 75-100
[ 100125
[ 125-150

Bl 175 AAa ]
N1 Wigwana 2547
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Systematic Review

e ALY NzSIIaLdanu1) 1ilu
1.38 — 2.05 v

Michelle C. Turner,™ Donald T. Wigle,” and Daniel Krewski'>*

MeLaughlin Centre for Population Heslth Risk Assessmant, Institute of Population Health, 2Faculty of Sraduate and Postgraduate
Studies, and *Departmen: of Epidemiology and Community Medicine, Faculty of Madicine, University of Cttawa, Ottawa, Canada;
“Risk Sciences International, Ottawa, Canada

Environmental Health Perspectlves - volume 118 | numezz 1/ January 2010

1“1 33 - 41
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FAO

Highly Hazardous Pesticides,
HHP




FAO

e the FAO Councill, 131st session in 2006,

e New Initiative for Pesticide Risk Reduction
2007

(http.»www.fao.org/agriculture,cropsithematic-
sitemap/theme/pests.code/hhpeny
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FAO/WHO Joint Meeting on
Pesticide Management (JMPM)

. classes la or Ib of the WHO or
. carcinogenicity Categories 1A and 1B of the Globally

Harmonized System on Classification and Labelling of
Chemicals (GHS); or

. mutagenicity Categories 1A and 1B of the GHS,; or
. reproductive toxicity Categories 1A and 1B of GHS; or
. listed by the Stockholm Convention (Annexes A and B,

and D); or

. listed by the Rotterdam Convention (Annex Ill); or
. listed under the Montreal Protocol; or
. high incidence of severe or irreversible adverse effects

on human health or the environment.

(http.»www.fao.org/agriculture.cropsithematic-
sitemap/theme/pests.code/hhp/eny




 The JMPM explicitly noted that risk

reduction from HHPs could include a
progressive ban of these compounds

(http.»www.fao.org/agriculture.cropsithematic-
sitemap/theme/pests.,code/hhp/eny
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French Landmark Report

e UGG 1] 1980
e UZI5Y TULWA2NE LIWNAU +35 %
. TutwAnedy LANdu +43 %

National Institute on health and medical research report

(www.inserm.fr/en/presse/communiques/att0008200/ec_c
ancer_en_der.pdf)




France:Ecophyto Plan 2018

* 50 % use reduction by 2018
e Banned 30 substances in 2008

__ALAGORE ENDOSULFAN PARAQUAT
ALLDICARBE | FENBLUTA TIN OXYDE PARA THION-ME THYL
AZINPHES-ME THYL FENPROPA THRIMNE PROCYHIDOMNE
AZCRCYELOTIN FENTHION TERBUFOS
CADLSSAPHCES FEMNARIM L TOL FRLUANTDE
FLUQUINCONAZOLE TRIFLURALINE
CHLORFENVINPHOS ME THAMIDOPHES VINCHLOZERINE
COLMAFENE _METHIDA THION
DICHLORVOS METHOMM.
G IURON OXYOEMETON-ME THYL CARBENDAZIME
MOLINA TE
DINGCAP
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Sweden

Hazard assessment +*> Risk assessment

L4
L

» Hazard assessment is based * Risk assessment of the
on the intrinsic properties of the active substance
active substance — .
Toxicity Exposure
. : Lt e.g.
Decisions is based on (Effects) S
on e o concentration
2 [P iy surface water
aquatic
EFFECTS only organisms

using cut off criteria

RISK (TER) = Toxicity / Exposure I

KEM

www.kemi.se Hemlknl e nspehtmnen
Swedish Ch

The same toxicity data are used
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LAUNANSOATU

1. Highly Toxic
2. Leaching potential
3. Persistent



Re-evaluation of pesticides.

* The re-evaluation had as a
conseguence that more than
40% of all pesticides were
withdrawn between 1986-97.

Danish Institute of Agricultural Sciences



Re-evaluation of pesticides.

e Atrazin, cyanazin, trifluralin, hexazinon,
dichlorbenil, MCPA, mechlorprop, diclorprop,
2,4,D, propachlor, isoprotoron

 vinclozolin, iprodion, captan, fenarimol,
thiabendazole, thiaphanat-methyl, thiram,
guazatine, ziram, dazomet, propineb,
fenpropimorph

e paraquat,

 dichlorvos, deltamethrin, diazinon, lindane,
chlorfenvinphos, esfenvalerat

Danish Institute of Agricultural Sciences



Atrazin,
cyanazin,
trifluralin,
hexazinon,
dichlorbenill,
MCPA,
mechlorprop,
diclorprop,
2,4,D

propachilor,
ISsoprotoron
Vinclozolin,
Iprodion,
captan,
fenarimol,
thiabendazole,
thiaphanat-methyl,
thiram,
guazatine,
Ziram,
dazomet,

paraquat,

C
C

C

Ichlorvos,
eltamethrin,
lazinon,

lindane,
chlorfenvinphos,
Esfenvalerat,
propineb,
fenpropimorph



Precautionary approaches

At national level:

* Denmark: successful Governmental

programme for pesticide use reduction
started in the 1980s, model for other
countries

Figure 6
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New Regulation Objectives

 Reduce risks and impacts
— On human health
— On the environment

 Promoting

— The use of IPM
— The use of alternative technigues



EU’s Precautionary Principle

"The precautionary principle applies where
scientific evidence is insufficient, inconclusive
or uncertain and preliminary scientific
evaluation indicates that there are reasonable
grounds for concern that the potentially
dangerous effects on the environment, human,
animal or plant health may be inconsistent with
the high level of protection chosen by the EU".

European Commission Communication on the Precautionary
Principle, February 2000
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nnsctdaulvi EC Regulation
No.1107/2009

e A.f. 2009
o 1T9AUTH 14 fiauau a.@. 2011

e AMURaAAHUAY F1TRIAT LRTRNS
U NNENL2N TUG8 11U synergists,
safeners, co-formulants & adjuvants

o LNOLYINTUsELTUANULA Y TIAN. ..




hazard-based cut-off criteria

1) nalvitiansnalrawug (mutagens)
2) naugise wiatdunwmaszuu&uWug (carcinogens
or reproductive toxins)

3) sunluaizsvuusanlsvia (endocrine
disrupters)

4) anAvlugawindan’laeniuiu (Persistent
Organic Polluters, POPs)

5) anAedcauludeidinleieniuiu (Persistent Bio
accumulative Toxin, PBT)

6) anAvazauludefidialaeiurunin (Very
persistent — very Bio — accumulative, vPvB)



Hazard-Based Cut off criteria

Human Health

Carcinogen C1A & C1B

Mutagen M1A & M1B

Toxic tor Reproduction R1A & R1B
Endocrine disruptor




Hazard-Based Cut off criteria

Environmental

PBT (Persistent, Bioaccumulative & Toxic)

POP (Persistent Organic Pollutant)
vPvB (very Persistent. very Bioaccumulative)

Endocrine disruptor




European Parliament study

shows health benefits of Hazard-
Based Cut off criteria

« Significant economic benefits

« 26 billion Euro spent on pesticide-related
cancer deaths.

(www.europarl.europa.eu/activities/committees/studies/download.do?file=22471)



Approval criteria (1) B afcay

(Active substances, safeners, synerists. Annex Il pol European Food Safety Authort

Cut-off criteria

Human Health
(CMR and endocrine properties,
Annex |l points 3.6.2-3.6.4 and 3.6.5)

Environment.
(Annex ll, point 3.7)

v'POP - Persistent Organic Pollutant
v'PBT - Persistent, Bioaccumulative, Toxic

v'VPVB - Very persistent, very bioaccumulative

Mew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010




1"-‘1

“ efsam

European Food Safety Authority

POP - Persistent Organic Pollutant

Persistence

DT50> 2 months WATER
DT50>6month SOIL
DT50>6months SEDIMENT

Bio-accumulation
BCF>=5000
logPow>5

Long range transport

Measured level distant from the source
Monitoring data

Environmental properties/model

—

Mew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010




Cut-off criteria - environ

PBT - Persistent, Bioaccumulative, Toxic

Persistence

DT50> 60 days marine water

DT50> 40 days fresh/estuarine water
DT50>180 days marine sediment
DT50>120 days fresh/estuarine sediment
DT50>120 days soill

Bio-accumulation
BCF=2000

Toxicity

Classified Cat 1A or 1B
Classifled STOTRE 1 0or STOT RE 2

NOEC <0.01 mg/L (marine or fresh water organisms)

e efsam

European Food Safety Authority

[ |

-

2 for candidate for
substitution

Mew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010




Cut-off criteria - environ

= efsam

European Food Safety Authority

VPVB - Very persistent, very bioaccumulative

——

Persistence
DT50> 60 days marine fresh/estuarine water

DT50>180 days marine fresh/estuarine sediment
DT50>180 days soll

Bio-accumulation
BCF>5000

geoTH

MNew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010



Approval criteria (2) | .

(Annex Il point 2, 3 - European Food Safety Authori

3. Criteria for the approval of an active substance
3.1. Dossler

3.2. Efficacy

3.3. Relevance of metabolites

3.4. Composition of the a.s., safener or synergist
3.5. Methods of analysis

3.6. Impact on human health

3.7. Fate and behaviour in the environment

3.8. Ecotoxicology

3.9. Residue definition

3.10. Fate and behaviour concerning groundwater

Mew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010



Notifier to submit a dossier to a RMS
(Data requirements = Annexll-lll Directive 91/414/EEC

i *';.i.;i:ii'.',- |
AMIAH wann 'lﬂh.

PEER REVIEW

% _ (EFSA, RMS, MS,

'5{_ = > EU Commission,
P a ,. Notifier, Public)
v 30 days
112 months
- |lp EFSA
DAR

1. Commenting phase | 60 days

2. Evaluation of comments

3. expert’s consultation

120+30 days

4. Conclusion

Commission
Standing Committee on the Food
Chain and Animal Health
(SCoFCAH = EC +MSs)

6 months l,

Mew Pesticide Regulation: Innovative Aspects and Emerging Problems
JOINT MEETING SIMA-SITOX - October 5, 2010

v First approval. 10y
v Renewal:15y




Fefsam

European Food Safety Authorit

Hazard based cut-off criteria:

— POPs, PBTs, vPvBs

Safeners, synergists, co-formulants, adjuvants to be
considered

Endocrine disruptor properties to be considered
Negligible exposure to honeybees

Guidance documents part of the regulation

For the ERA specific protection goal to be identified

Harmonization of PPP evaluation and authorisation (it could
be necessary to develop specific environmental exposure
scenarios)

w Pesticide Regulation: Innovative Aspects and Emerging Problems 24 -
INT MEETING SIMA-SITOX - October 5, 2010



EU

e Before 1993 = 1,000 substances

 Now 412 approved
/4  on-going
/70 not approved




Sustainable
Agriculture
Network

Prohibited Pesticide List (November 20711)



oty SAN

. Biological or organic substances that are not legally registered in the country
for commercial use.
. Agrochemicals that are not registered officially in the country.

. Agrochemicals that are mentioned in the List of Banned and Severely
Restricted Pesticides in the U.S. by its Environmental Protection Agency
(EPA) or pesticides banned or severely restricted in the European Union.

. Substances that have been banned globally under the Stockholm Convention
on Persistent Organic Pollutants (POP).

. Substances listed in Annex lll of the Rotterdam Convention on Prior Informed
Consent (PIC), in relation to national bans or severe restrictions for
documented health or environmental reasons in at least two regions of the

World.

. All Pesticide Action Network Dirty Dozen substances.




European Commission. Health & Consumer Protection Directorate - General. Directive
79/117/EEC, Council Regulation 805/2004/EC, Directive 91/414/EEC and regulation
(EC) of the European Parliament and of the Council No. 689/2008
http://ec.europa.eu/food/plant/protection/evaluation/exist subs_rep_en.htm

European Commission Joint Research Centre. Institute for Health and Consumer Protection.
http://edexim.jrc.it/

Pesticide Action Network_ Dirty Dozen pesticides:
http://www.pesticideinfo.org/Docs/ref toxicity7.htmI#DirtyDozen

Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade:
http://www _pic.int/home.php7type=t&id=29&sid=30

United Nations Environment Program (UNEP). Stockholm Convention on Persistent Organic
Pollutants (POPs). http://www.pic.int‘home.php?type=t&id=29&sid=30

United States Environmental Protection Agency (EPA). Restricted and Canceled Uses of
Pesticides. www _epa.gov/pesticides/regulating/restricted htm#restricted
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A195 U1

1-anuiluRmasunau(acute toxicity) Usztanlailszinn

=

HNHN

Extremely hazardous (Class 1a) according to World
WHO la

Health Organisation

Highly hazardous (Class 1b) according to World
WHO Ib

Health Organisation

‘Fatal if inhaled’ hazard classification according to the
H330

Globally Harmonised System (GHS)




2-HAaNgENUszazen (Long term effects) ?)EiNGlﬂﬂEiN‘l’i‘ﬁQ

EPA carc

Human carcinogen according to EPA

IARC carc

Human carcinogen according to IARC

EU GHS carc(1A, 1B)

Known or presumed human carcinogens (1A or 1B) according to EU GHS Regulation

1272/2008/EC

EPA prob likel carc

Probable/ Likely carcinogen according to EPA

IARC prob carc

Probable carcinogen according to IARC

EPA poss carc

Possible carcinogen according to EPA

IARC poss carc

Possible carcinogen according to IARC

EU GHS carc (2)

Suspected human carcinogen (Cat. 2) according to EU GHS Regulation 1272/2008/EC

EU GHS muta (1A, 1B)

Substances known to induce heritable mutations or to be regarded as if they induce

heritable mutations in the germ cells of humans. Substances known to induce heritable

mutations in the germ cells of humans’ (Category 1A or 1B) according to EU

Regulation 1272/2008/EC

EU GHS repro (1A, 1B)

Known or presumed human reproductive toxicant according to EU GHS Regulation

1272/2008/EC

EU EDC (1,2) or C2 &
R2 GHS

Endocrine disruptor or potential endocrine disruptor according to EU Category 1 or

Category 2 or GHS Cancer 2 AND EU reproductive toxicity




3- HANSENUADRILINADN (Environmental toxicity) @d]ﬂiﬂi’)d‘lﬂﬁﬁﬂ

very bio acc

Very bioaccumulative according to REACh criteria (BCF >5000)

very pers water

Very persistent/water according to REACh criteria (Halflife > 60
days)

very pers water

Very persistent in water/sediment according to REACh criteria

sedi (Halflife > 180 days)
highly toxic Hazard to ecosystem services — Highly toxic to bees (<2
bees Mg/bee) according to U.S. EPA as listed by FOOTPRINT data
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E = £ Ha 2 = e
FHARII AT AART N e el
carbofuran 1 1 1 3 ¢ ! [ / f / ! /
methyl bromide 1 1 1 k. ! ! / /
dichlorvos; DODVP 1 1 1 3 ) { )
dicrotophos 1 1 1 3 / f { / [
lambda-cyhalothrin 1 1 1 3 /! / )
methidathion 1 1 1 3 / f / [
methomyl 1 1 1 3 ) [ f { [
omethoate 1 1 1 3 [ [
zetacyparmethrin 1 1 1 3 / {
abamectin 1 0 1 2 ) [ {
acephate o 1 1 2 i / { /
aluminium phosphide 1 0 1 2 i




peta-cyfluthrin 1 0 1 s !
Eifenthrin o 1 1 2 /
cadusa‘os 1 0 1 2 / J
caroany 0 1 1 s ! !
carzosulfan 1 o 1 2 / [
chlodenapyr 0 1 1 2 / !
chlerothalonil 1 1 ] 2 /
CyRrucungeule ] 1 1 2 !
deltamethrin ] 1 1 2 /
digzinon 0 1 1 2 ! !
diculul 1] 1 1 2 / !
difcnoconazole o 1 1 2 /
direthoate 0 1 1 2 !
epoxiccnazole 0 1 1 2 !
etofenprox; Ethofenprox o 1 1 2 /
fenitrothion 0 1 1 2 ! !
fenpropathrin 1 4] 1 2 / f
ferivalerate o 1 1 2 / [
fipronil 0 1 1 2 /
tlucpvrem 0 1 1 2 /
flusilszcle o 1 1 2 / [
formetanate 1 1] 1 2 /
hexaconazole 0 1 1 2 / f
iprovalicarb o 1 1 2 /




malathion ] 1 1 2
methiccark 1 a 1 2
metolachlor 0 1 1 2
oxamyl 1 0 1 2
pendimethalin ] 1 1 2
penthicpyrad ] 1 1 2
pherthoats ] 1 1 2
phusmel ] 1 1 2
prochloraz ] 1 1 2
propargits 1] 1 1 2
propiconazole ] 1 1 2
Propoxur ] 1 1 2
guinalchos 1] 1 1 2
iebuconazole ] 1 1 2
tetraconazcle ] 1 1 2




trichlorfon 0 1 1 2 /
trifiuralin ] 1 1 P [
ziram 1 1 ] 2 {
2 4-1 arid 0 1 i 1 !
acelochlor 0 1 0 1 I
alachlor 0 1 0 1 /
1 ] 0 1
amitraz 0 1 0 1 f
alazing 0 1 0 1 /
Azinphos- 1 0 0 1
azoxystrokin 0 0 1 1 /
benfluacaks 1] o] 1 1 /
bonomyl 1] 1 1] 1 /
blasticidin-S 1 0 0 1
brodifacoum 1 ] n 1 [
bromsci 0 1 0 1 !
bromzdiolonz 1 0 0 1
buprofezin 1] 1 IJ 1 I
butachlcr 1] 1 0 1 !
raptan 0 1 N 1 !
carbendazim 0 1 ] 1 I
chlorpyrfos 0 0 1 1 !
clothianidin 8] o] 1 1 /
cvhalothnir 0 0 1 1 I
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dichlorophen 0 1 0 1 ! !
difethialone 1 0 0 1 ! !
dimethenamid 0 1 0 1 ) )
dinotefuran 0 0 1 1 ) )
diuron 0 1 0 1 !

edifenphos 1 0 0 1 ! !
EPN 1 0 0 1 I I
esfanvalerate 0 0 1 1 !

ethaboxam 0 1 0 1 ! !
ethiprole 0 1 0 1 0 I I
ethoprophos 1 0 0 1 0

fenazaguin 0 0 1 1 0 !
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fenbutatin oxide 1 0 0 1 0 !

flocoumafen 1 0 0 1 0 ! !
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mancozeh ] 1 U 1 0 f
MCPA ] 1 0 1 0 f
mataldahyce 0 1 8] 1 0 /
methoxychlor 1] 1 0 1 ]

ity 1 0 o 1 ]

matribuzin 0 1 8] 1 0 /
metsulfuron methyl 0 0 1 1 0 !
myclobutanil 0 1 1 ] /
nicosulfuron 0 1 1 0 /
axadiarn 1] 1 1] 1 ] /
oxyflicen ] 0 1 ] /
paragquat dichlorice 1 1] 0 1 0 !
pencxcllam 1] 1 1] 1 ] /
phosphine | 0 1 0 !
picloram 1] 1 1 0 {
pinmipaog methyl 0 0 1 1 0 !
procymidons 0 1 0 1 0 !
profenofos 0 ] 1 1 ] I
profoxydim 0 1 0 1 0 !
propanl 0 1 0 1 0 !
pymelivane 0 1 0 !
pyricaben 0 1 1 0 /
guiniozene 0 1 0 1 0 !
guisaluluus-P-leluryl 0 9] 1 ] !




s-metolachlor 0 1 0 1 0 !
spinetoram 1] 0 1 1 0 ! *
spinosad 0 0 1 1 0 £
tebufenoyrad 0 1 0 1 0 !
thiaclopnd 0 1 0 1 0 !
thiamethoxam 0 0 1 1 0 !
thicphanate-methyl 1] 1 0 1 0 !
thiram 0 1 0 1 1 !
tnadimefon 0 1 0 1 0 ! /
triasulfuron 0 0 1 1 0 !
trazophos 1 0 8] 1 0 / /
tricyclazole 0 0 1 1 0 ! /
tridemorph 0 1 0 1 0 1
triforine 0 1 0 1 0 ) /
validamyein 0 0 1 1 0 / /
zinc phosphide 1 0 8] 1 0
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Montreal Protocol

Ozone depleting chemical according to the Montreal Protocol

PIC

Listed in Annex Ill of the Rotterdam Convention

POP

Listed in Annex Il of the Stockhalm Convention
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SAN Sustainable Agricufure Network - List of Prohibited Pesticices
PAN PAN- Intemational List of Highly Hazardous Pestcides
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1.glyphosate 6. chlorpyrifos
2. 2,4-D 7. Atrazine
3. Paraquat
dichloride 8. Butachlor
4. Ametryn 9. Propanil
5. mancozeb 10. diuron
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