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The distribution of microplastics (MPs), their composition, and their hazard to marine organisms are widely investigated, however, little is still known about the impacts of weathered MPs on the 
biochemistry of aquatic organisms. Here, we studied the effect of beach-stranded microplastics (MPs) on the metabolism and biochemistry of the  vertebrate model organism, Danio rerio (zebrafish). 

METHODOLOGY 

Treatments 

A 

Control 

 

B 

Flakes + 
10% virgin 

MPs 

 

C 

Flakes + 10% 
Lambra-MPs  

D 

Flakes + 
10% Poris-

MPs 

MICROPLASTICS 

From 2 to Canary Islands 
beaches: 

Lambra (La Graciosa) 

Poris (Tenerife) 

Ground to <500µm  Mixed with flakes 

INTRODUCTION 

Zebrafish exposed 
to treatments for 

30 days 

SAMPLING 

 At the beginning (T0) 
 After 7 days (T7) 
 After 30 days (T30) 

 
ANALYSIS 

Energy consumption (Ec) 

ELECTRON TRANSPORT SYSTEM (ETS) 

Owens and King (1975); Gómez et al. (1996) 
o Sample + Substrate solution + INT 
o Read absorbance kinetically at 490nm during 8 

min 

 0.48 J/µmol O2 

PROTEIN CONTENT (PROT) 

Smith et al. (1985) 
o Sample + Work reagent 
o Incubation 37ºC, 30min 
o Read absorbance at 540nm 
(Standard: BSA in buffer) 

24 J/mg 

LIPID CONTENT (LIP) 

o Extraction (1:1:0.9; Bligh and Dyer, 1959; 
Centrifugation, 2600g, 10min, 4ºC) 

o Charring (200ºC, 15min) 
o Colorimetric assay (Barnes and Blackstock, 

1973): 
 -- Charred sample + Phosphovanillin  reagent 
 -- Incubation 37ºC, 15min 
 -- Read absorbance at 525nm 
(Standard: Oleic acid in methanol) 

39.5 J/mg 

CARBOHYDRATE CONTENT (CARB) 

Dubois et al. (1956) 
o Sample + Phenol + H2SO4 

o 10min, vortex 
o Incubation 30ºC, 10min 
o Read absorbance at 485nm 
(Standard: Glucose in buffer) 

17.5 J/mg 

Energy available (Ea) 
(PROT + LIP + CARB) 

RESULTS 

Fig.1 

Fig.2 

Fig.3 

Fig.4 Fig.5 

Fig.6 

Fig.7 

 In all cases, no significant differences (p<0.05) were 
found between the different treatments, nor for the 
time-periods of each treatment (Figures 1 to 7). 

 
 Proteins were the most prevalent energy-rich 

compound (80-84%), followed by lipids (7-11%) and 
carbohydrates (7-10%). These percentages remained 
stable over time and treatments (Fig.8). This was 
evidence that no change in biochemical composition 
was associated with MP-ingestion 

Under our conditions, the biochemical composition and 
metabolism of zebrafish were not significantly affected 

by the ingestion of weathered MPs after 30 days. 

CONCLUSION 
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Fig.8   Central ring: T0, Intermediate ring: T7, Outer ring: T30 

• Barnes, H., and Blackstock, J. (1973. J. Exp. Mar. Bio. Ecol. 12, 103–118. 
• Bligh, E. G., and Dyer, W. J. (1959). Can. J. Biochem. Physiol. 37, 911–917. 
• Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A., and Smith, F. (1956). Anal. Chem. 28, 350–

356. 
• Gómez, M., Torres, S., and Hernández-León, S. (1996). South African J. Mar. Sci. 17, 15–20.  
• Owens, T. G., and King, F. D. (1975). Mar. Biol. 30, 27–36. 
• Smith, P. K., Krohn, R. I., Hermanson, G. T., Mallia,  A. K., Gartner, F. H., and Provenzano, M. D. 

(1985). Anal. Biochem. 150, 76–85. 

REFERENCES 


