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More than 5 Trillion Plastic Pieces Float in the Oceans

Eriksen et. al PLoS ONE (2014)



More than 5 Trillion Plastic Pieces Float in the Oceans
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Model results for global count density in four size classes. Eriksen et. al (2014), PLOS ONE.
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Macroplastics Far Outweigh Microplastics by Mass
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Model results for global count density in four size classes. Eriksen et. al (2014), PLOS ONE.
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Macro-plastic accumulates in estuaries and rivers
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Plastic: A Cocktail of Contaminants
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Figure from Bergmann et al. (2015), Marine Anthropogenic Litter.



Some Plastic Additives Mimic Estrogen

Endogenous Hormone

OH Plastic Additives
OH OH OH
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Estrogenic compounds can cause population collapse
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Estrogen Receptor Adverse Outcome Pathway

AOP: Estrogen Receptor Activation
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Plastic: A Cocktail of Contaminants

 Plastic concentrates hydrophobic organic contaminants (HOCs) 107 more than water!
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Biomarkers
used in this
study

Aryl Hydrocarbon (AhR) Adverse Outcome Pathway

C
AOP: Aryl Hydrocarbon Receptor (AhR)
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astic likely a negligible source of contaminants in open ocean

astic concentration in whole ocean = 2 x 10° g/L!
astic concentration in highly contaminated river: 8 x 102 g/L?
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Hypotheses

1) UV radiation and weathering release estrogenic additives from plastic

2) Hydrophobic Organic Contaminants (HOCs) leach from ocean plastic

3) Under environmentally realistic conditions, plastic leaches pollutants at
concentrations indicative of ecological harm

Release of chemical from plastic followed by
dermal uptake by organism

.--ﬂ-Q

Figure: Koelmans, et. al (2016).
Environmental Science & Technology.
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Experimental Design -
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Selection of Plastic I[tems
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Gyre-recovered plastic leaches AhR Agonists
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Co-planar PCBs account for AhR Activity
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Irradiated & Gyre-recovered plastic leaches ER Agonists
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BPA, 4-tert-octylphenol account for majority of ER Activity
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Conclusions

1) UV radiation and weathering released estrogenic additives from plastic
e UV-irradiated and ocean plastic induced vtg in Japanese medaka fish
e UV-irradiated and ocean plastic had higher ER activity in vitro
 BPA, 4-tert-octylphenol responsible for majority of ER activity

A, O

O 2%
Bisphenol A O 4-tert-octylphenol ;@o
= T

2) Hydrophobic Organic Contaminants (HOCs) leached from ocean plastic
* QOcean plastic induced cyplal in Japanese medaka fish -
 QOcean plastic, irradiated plastic had higher AhR activity in vitro
e PCBs responsi!ple for macjority of AhR activity
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Further Considerations...

e Plastic may transport HOCs from contaminated sites to less contaminated sites?

Release of chemical from plastic followed by
dermal uptake by organism
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Figure: Koelmans, et. al (2016).
Environmental Science & Technology.

e Plastic may act as cleaning mechanism for HOCs*

Uptake of chemical by plastic causing Potential for biomagnification
chemical depuration from organism

Figure: Koelmans, et. al (2016). "’_-"::'f:_"-' '_'-=""-'

Environmental Science & Technology. il

Micraplastics pras:
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Questions?

More information on study available online:

Environment International
Volume 121, Part 1, December 2018, Pages 942-954

Open access
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