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Keller et al. 2013

What happens to ENMs after disposal? 
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Holden et al. 2013
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ENMs exposure induce oxidative 
stress response in plants

Effects on the various cellular
compartments are able to trigger a
series of responses to different
stimuli (e.g. oxidative stress, abiotic
and biotic stress)

Mitochondria and chloroplast in
higher eukaryotes are not only the
energy power plant of the cells but
have an important regulatory and
developmental role

Experimental data have shown that
mitochondria and chloroplasts are
between the primary targets of
metal-based ENMs
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ENMs Risk assessment

Holden et al. 2016
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How to assess exposure and effects in a ENMs risk assessment procedure?  
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Sensitive parameters to elucidate the ENMs response in the Environment

• ENM structure (physico-chemical properties, size, charge, stability, coating)

• Interactions of ENMs with environment (soil, microbial communities, living 
organisms)

• Interactions between differential ENMs or metals

• ENM behaviour within the living organisms tissues (biotransformation)

• Effects on tissues, organs of living organisms from physiological point of view
to the molecular response at cellular and sub-cellular level.
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In order to assess the correlation between
the CuO NPs, CuO bulk and CuSO4, RT qPCR
was performed on genes known as
commonly involved in Cu2+ response

• Untreated 
• CuO NPs (400 mg/L) unweathered
• CuO bulk (400 mg/L) unweathered
• CuSO4 (54 mg/L) unweathered
• CuO NPs (400 mg/L) weathered (60 days)
• CuO bulk (400 mg/L) weathered (60 days)
• CuSO4 (54 mg/L) weathered (60 days)

Anolis carolinensisLactuca sativa Acheta domesticus
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