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Figure 1 Interactions of nanoparticles with biological systems at different levels
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The unique physical/chemical properties of nanomaterials (NMs) lead to their extensively applications in energy,
electronics, chemical engineering, biomedicine, and consumer products. The production, usage, and disposal of NMs and
NM-based products have inevitably increased their environmental accumulation and human exposures. Previous studies
have shown that NMs are toxic both in vitro and in vivo. Oxidative stress, inflammation and mitochondria damage have
been suggested as some possible mechanisms of NM-induced toxicity. Although it is necessary to investigate toxicity of
nanomaterials in healthy population, it is even more urgent to understand such nanotoxicity in susceptible populations
because of their increased sensitivity to environmental pollutants. Here, we review the recent progresses on nanotoxicity
in models of susceptible population such as pregnant, lactating, aged, and those with various diseases. Generally, NMs
exposures during pregnancy or lactation stages not only cause toxicity to dams, but also affect the growth and
development of their pups. Meanwhile, aged or newborn mice are more susceptible to NMs because of the deficiency or
imperfection of some of their physiological functions. Besides, mouse models with chronic respiratory, cardiovascular,
and liver diseases, have also been investigated. NMs exposures via inhalation or intratracheal instillation aggravate
respiratory symptoms and cardiovascular conditions in diseased mouse models. The liver is a detoxification organ as well
as a major organ for NMs accumulation. NMs deposited in the liver aggravate liver conditions in mouse models with
liver diseases, suggesting that the populations with liver diseases should be particularly aware of NMs exposures. Factors
such as oxidative stress, inflammation and mitochondria damage are involved in the progression of various diseases.
Studies have shown that NMs exposure induces oxidative stress, inflammation and mitochondria damage, and
consequently accelerates disease progression in diseased populations. The release of NMs into the environment, as well
as their potential environmental applications increases the chance of human co-exposure to NMs and environmental
pollutants. In cells, aquatic organisms and healthy adult mammals, co-administration with NMs enhances the
bioaccumulation of environmental pollutants such as heavy metal ions, leading to increased toxicity. In susceptible
populations such as pregnant mice and overweight mice, NMs affect the distribution of heavy metal ions, resulting in
altered toxicity of these heavy metal ions.
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