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Table  SI. Size and ζ-potential of Ni and CuO NPs.  

NPs Water PBS (pH 7.4) E3 
  d (nm) ζ d (nm) ζ d (nm) ζ 
Ni 304.1 ± 11.9 -18.29 ± 0.36 754.2 ± 30.8 -28.93 ± 0.85 673.7 ± 81.1 15.7± 2.52 
CuO 671.4 ± 86.9 -29.73 ± 1.24 560.2 ± 40.0 -29.13 ± 3.47 437.9 ± 34.1 -32.72 ± 1.43 

ζ−potential and particle size distribution values were tabulated as mean ± standard error 
(n=5).  

 

Table  SII. Size and ζ-potential of 4-days aged Ni and CuO NPs in E3.  

NPs E3 
  d (nm) ζ 
Ni 468.9 ± 3.2 9.59 ± 0.83 
CuO 618.3 ± 99.4 -27.12 ± 5.57 
ζ−potential and particle size distribution values were tabulated as mean ± standard error 
(n=5).  
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Figure S3. Effect of NPs on embryonic development. Assessment of the hatching percentage 
of zebrafish embryos at 72 hpf after exposure to increasing doses of Ni (A) and CuO (B) NPs. 
Representative microscope images of zebrafish embryos exposed to NPs dispersion, 
including the unexposed control embryos (C). The average percentage values were calculated 
from 5 replicate trials, consisting of 10 embryos per each concentration. Error bars represents 
± mean standard deviation. Two asterisks indicate p < 0.001. 
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Figure S4. Representative micrographs of unhatched zebrafish embryos after CuO NPs 
exposure. The image on the left is a typical example of a disintegrated embryo as well as the 
one in the middle. Finally, the image on the right shows a dead but fully intact unhatched 
embryo.   

 

High concentrations (50 – 100 ppm) of CuO NPs had a lethal effect on the zebrafish 

embryos.  50 ppm CuO nanoparticle dispersion resulted in more than 30% mortality while 

100 ppm CuO NPs exposure induced 50% mortality of the total population.  
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Figure S5. Effect of NPs on viability of zebrafish embryos. Assessment of the survival 
percentage of zebrafish embryos after exposure to increasing doses of Ni (A) and CuO (B) 
NPs. Ni NPs form accumulation on the 5 dpf embryos surface between with increasing 
concentrations (C right panel); while CuO NPs does not (C left panel).  The average 
percentage values were calculated from 5 replicate trials, consisting of 10 embryos per each 
concentration. Error bars represents ± mean standard deviation. Two asterisks indicate p < 
0.001. 
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