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Current paradigm in particle toxicology?



mutations

cell
proliferation

soluble 
chemicals

inflammation

ROScytokines
growth factors

genotoxic
species

Borm & Driscoll, 1996
Knaapen et al., 2004

Schins & Knaapen, 2007

ROS, RNS

e.g. silica, asbestos

e.g. DEP, CB, metals

cytotoxic, PSLT

oxidative stress



What have we learned in recent years?
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Inflammation promotes cancer development

Early :
• inducing genomic instability (secondary genotoxicity)
• facilitating genomic instability (cell proliferation)
• promoting angiogenesis
• regulating the growth, migration and differentiation of neoplastic 

cells, fibroblasts and endothelial cells

= attractive environment for tumour growth



Mantovani et al., 2008
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Inflammation

Li & Chen, 2018
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“the essence of an inflammation lies in the phagocyte attack of solid 
pathogenic substances, be it a weakened or dead cell, a bacterium or 
any other foreign body”

Metchnikov 1891



Macrophages in 2021 ?

• lung macrophage DIVERSITY
• ontogeny
• phenotypic heterogeneity

environment
microtopology

• functional heterogeneity

• tumor-associated macrophages (TAM)
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Shi et al., 2020
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Morales-Nebreda et al., 2015



macrophage diversity
influence of microenvironment
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≥ 0.01 mg/m³ ITO; 104 weeks



tumor-associated macrophages 
(TAMs)
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Implications for (particle) toxicology
paradigms
• neglected (potential) targets of toxicity :

⁻ increasing role of inflammation
⁻ macrophage sub-populations 
⁻ TAMs and other microenvironment cells
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• relevance of in vitro models :
⁻ cell lines ???
⁻ lung Mɸ cultures ?


