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Millions of Plastic Pellets in Lavaca Bay? Formosa
Says it’s Just ‘Trace Amounts’

After decades of polluting the air and water in Point Comfort, Formosa is now being confronted
about its release of millions of plastic pellets.
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ENVIRONMENT PLANET OR PLASTIC?
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You're literally eating microplastics. How you can cut down
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A study in the US has been eye-opening
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Nanoplastics:
What are they? Why do they matter?

- Particles smaller than 1 pm (1000 nm) * Wide range of shapes, chemical compositions, and

sizes
* High chemical stability = high environmental

: * Nanoplastic surface charqge affects hydrophilicit
accumulation rates P g ydrop y/

hydrophobicity
e Sources:
* Chemical pollutants adsorb to particles (Almi,

* UV degradation
Olubukola, S., et al., 2018)

* Mechanical shearin i :
9 * Accumulate in lipid rich areas of several shellfish (Al-

* Laundry Sid-Cheikh et al., 2018)

* Cosmetics * Exposure routes: Ingestion, Inhalation, Dermal

* Industrial use of plastics/ Plastic production Exposure



The Zebrafish Model

* Transparent

chorion

* Sensitive to environmental
pollution during embryonic
development

* Chorionis the 15t barrier with
pores of 0.5 — 0.7 pum diameter

* Homology with human genome

Environmentally relevant concentrations of
NPs will affect the gene expression,
mortality rate, and development of
embryonic Zebrafish.

Image: W.H. Wang et al



Experimental Design

ohpt
- Nanoplastic exposure
* 3nm, gnm, 30nm,
5onm, 100nm
diameter
* 0.1ppm, 1.0ppMm
1OpPme, PPmM, 24, 48, 96hpt
- Mortality counts
- Embryo collection
- Microscopy
- Treatment
collection

Analysis

- gPCR: gene expression

- Fluorescence microscopy

- Histology slide preparation
- Fluorescence quantification
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10onm Nanoplastic Adsorption 24hpt




10onm Nanoplastic Adsorption 48hpt
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gPCR and Gene Expression
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Fold change (MRNA)
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Polystyrene nanoplastic treatment
affects gene expression in Zebrafish
embryos!



Future Directions...

* Histology slide preparation and analysis of Zebrafish
embryos, larvae, and human skin cell cultures
* More in-depth study of nanoplastics smaller than gonm
* Where to they go?
* Do they accumulate in the lipid rich egg yolk/ are they
metabolized in human cells?

* Downstream effects of the treatment on growing larvae/
juvenile Zebrafish



To summarize:

* Aquatic and human health effects of nanoplastic particles not
well studied

 Zebrafish serve as models to study effects of nanoplastics on
embryo development

* Fluorescently labeled polystyrene naoplastics adsorb to the
outside of the chorion just hours after exposure, smaller
particles migrate into organism

* Expression of several environmental stress response genes is
affected by concentration and exposure time of nanoplastic
treatment



Acknowledgements

Dr. Wei Xu EEIImE Imn

Kenzie Merrill | |

| I
Landrue Richards ’ ¢

Dr. Leisha Martin

Nezar Jifi ‘ - ———

Kenneth McGraw

Dr. Jian Sheng,
Department of Engineering
Texas A&M Corpus Christi




