
Effects of micro plastic exposure on marine fish 
and invertebrates

https://urbinanimalab.wordpress.com/

Mauricio Urbina
Mayo 2018

11160019



mauriciourbina@udec.cl

1.- What can we learn from 
other studies globally?

3.- How this could impact Chilean 
aquaculture and fisheries?

2.- How much 
we know on 
the SE Pacific?



322 MT  2015













But……smaller particles are also a problem for smaller organisms



Micro plásticos (< 5 mm)

Primarios
Secundarios



Ory et al., 2018

Fish around the world



Microplastics in animals

Turtles 

Tourinho et al (2010)

Zooplankton 

Cole et al (2013)

Setala et al (2014)

Pelagic and demersal fish 

Lusher et al (2013), 

Ory et al 2018 Langoustines  

Murray and Cowie (2011)

Northan Fulmar

Avery-Gomm et al (2012)

Common Mussel

Browne et al (2008)

Lug worms

Wright et al  (2013)

Shore Crabs

Farrell & Nelson (2013)

Watts et al (2014)

Oysters

Sussarellu et al (2016)

Sea cucumbers

Graham and Thompson (2009)



But do you know how I feel……..?
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①
Routes of uptake, inhalation and 

ingestion of microplastic

③
What is the biological consequences

of ingested microfibres?

Watts A.J.R. et al (2015)

Watts A.J.R. et al (2014)

Watts A.J.R. et al (2016) 

②
What is the biological consequences

of inhaled microspheres?



1. Route of uptake: Ventilation

All 11 crabs were still expiring 
microspheres after 21 days

8-10 μm polystyrene Microspheres 



1. Route of uptake: Ingestion

Watts A.J.R. et al (2014)

Enviro Sci & Tech 48(15):8823-30

Still within foregut 14 d post feed 



2. What are the consequences?: 

Ventilation

Gas exchange

Ion exchange
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Results- normal salinity
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Methods- reduced salinity
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Summary

Crab in normal salinity with 
increasing plastic concentration

• O2 consumption 

– Reduced short term

– Recovers

• Ions in heamolymph

– Slight increase Ca2+ ions 

– Slight reduction Na+ ions

Crab in reduced salinity with 
increasing plastic concentration

• The need to osmoregulate out 

weighs any effect of plastic 

33ppt 10ppt

But C.maenas is an excellent
osmoregulator, 
what about other spp?



3. What are the effects?:
Ingestion

+ + = 500 μm microfibersN2

0% (0 mg) 

0.3% (0.6 mg)

0.6% (1.2 mg)

1% (2.0 mg)

2 grams



Effect on feeding
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3. What are the effects?:
Ingestion



Ingestion: rope fibres
Effect on scope for growth
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Other energy related 

consequences…..

Decreased food consumption, weight loss and energy 

depletion (Besseling et al., 2013; Wright et al., 2013)

Decreased fecundity and negative impacts on

subsequent generations (Sussarellu et al., 2016).

Increased immune response

(von Moos, Burkhardt-Holm and Kohler, 2012)

Lugworm

Mussels

Copepods

Oysters



Increases in inflammation, oxidative stress and

disrupted energy metabolism (Lu et al., 2016)

Intestinal tract alterations and compromised 

intestinal function (Peda et al., 2016)

Reduced predatory performance, abnormal swimming 

behaviour and lethargy

(De Sa, Luis and Guilhermino, 2015;

Ferreira P. et al., 2016; Oliveira et al., 2013)

Zebra fish

Sea bass

Common goby



Signs of liver toxicity, hepatic stress and 

changed endocrine function, as well as gene 

expression (Rochman et al., 2013; 2014) Japanese medaka

…But no effects on rainbow trout (Rummel et 

al. (2016) 

What do we know from SE organisms?





Impact of nanoplastic consumption on the histological 

intestinal tract of Girella laevifrons 

Ahrendt, C
1
., Perez-Venegas, D.J

1,2
., Vargas, J

1
., Urbina, M

3
., Pulgar, J

1*
., Gonzalez, C., 

Galbán-Malagón, C
1,4*

,. 



But all of them……

at concentrations higher than what has been found 
in the environment
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cangrejo intermareal Petrolisthes laevigatus (Guérin, 1835).
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Efectos crónicos y agudos a la exposición de microplásticos en el 

cangrejo intermareal Petrolisthes laevigatus (Guérin, 1835).

Schafer A., Lagos M., Urbina M
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Should aquaculture and fisheries 
be concerned?
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…beyond farming or fishing……….



Is that all??









• Potencial transferencia trófica

• Absorción de químicos y disrruptores
Hormonales

• Biotransformación



mauriciourbina@udec.cl





Ingestion leads to biotransformation

Watts A.J.R. et al (2015)

Enviro Sci & Tech 49(24):14597-604



Ingestion leads to biotransformation




