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A complex world of anthropogenic chemicals

Active Pharmaceutical Ingredients (APIs); Drugs incl. tobacco
Currently Used Pesticides (CUPs)

Chemicals in Materials and Goods (CMGs) (monomers, additives, etc.)
Cosmetics and Personal Care Products (CPCPs)

Additives and Contaminants in Food & Water

Transformation products (biogenic* and abiotic reactions)

SR

*Grimm et al. Crit Rev Toxicol. 45 (2015) 245-72
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Exposures to EDCs (1038 potential EDCs)*

NG

—

( Herbicides ;"\ Industrial byproducts ) f Plasticizers \.

( Fungicides ) ’K Surface protectors ) K Pharmaceuticals \;

Personal Care \

&/f K Heavy metals / K products/Cosmetics |

* TEDX List of Potential Endocrine Disruptors, accessed November 20, 2016
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HERBICIDES INSECTICIDES INDUSTRIAL CHEMICALS
2,4,-D Aldicarb Bisphenol - A
2,4,5,-T beta-HCH Polycarbonates
Alachlor Carbaryl Butylhydroxyanisole (BHA)
Amitrole Chlordane Cadmium
Estrogen receptor agonist Atrazine Chlordecone Chloro- & Bromo-diphenyl
Androgen receptor antagonist |Linuron DBCP PCDDs
Metribuzin Dicofol PCDFs
Thyroid hormone disruptor Nitrofen Dieldrin Lead
Testosterone synthesis inhibitor | Trifluralin DDT and metabolites Manganese
Endosulfan Methyl mercury
FUNGICIDES Heptachlor / H-epoxide Nonylphenol
Benomyl Lindane (gamma-HCH) Octylphenol
Ethylene thiourea Malathion PBDEs
Fenarimol Methomyl PCBs
Hexachlorobenzene Methoxychlor Pentachlorophenol
Mancozeb Oxychlordane Penta- to Nonylphenols
Maneb Parathion Perchlorate
Metiram - complex Synthetic pyrethroids PFOA
Tri-butyl-tin Transnonachlor p-tert-Pentylphenol
Vinclozolin Toxaphene Phthalates
Zineb Styrene
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EDCs have many sources

From UNEP/WHO 2013 Report on EDCs
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Children have higher levels of PBDEs than their mothers!

Ake Bergman
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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Concentrations (TEQs) of PCDDs, PCDFs & DL-PCBs in milk
from Stockholm mothers’

PCDDs/PCDFs

Dioxinlike PCBs Dioxin TEQs
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Ake Bergman Fang et al., Environment International, 60, 2013, 224-231
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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PFOS and PFOA in humans (pg/ml plasma)

60000 400000
SJ
50000 sl 350000
40000 -+ =ER =
B AC 300000 mAC
30000 mCAW
i 250000 B CAW
20000 mAB )
HAB
A |
10000 KAO 200000
: O N PRa— W KAO
0 < = . 150000
pros PFOA Stine mEd
Suzann 100000 ‘
M Stine
50000 W Suzann
0 — e = . M= Exposed Children
Data from Safe Planet (UN), Bergman and Jakobsson et al PFOS PFOA

Ake Bergman
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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Significant chlorinated paraffin contamination in wildlife
sampled close to the mouth of Yangtze river

Concentration range in wildlife:

heron falcon snake
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Zhou et al., Science of the Total Environment 554-555 (2016) 320-328
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Types of emerging chemicals

PBT Chemicals i.e. Legacy POPs or commonly only PB
chemicals with limited tox. and ecotox. data, that are
bioaccumulative due to their:

Lipophilicity or Proteinophilicity

Semi-persistent Chemicals, defined as compounds
with high persitency (abiotically stable chemicals) that
are rapidly metabolised in vivo, are frequent
contaminants of our ambient and outdoor

environments
Ake Bergman @

EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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Persistent and Proteinophilic

Transthyretin
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Ake Bergman \\ ¢ Zhang, J. et al. ES&T, In press

EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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