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Adapted from  Pörtner et al., 2023
 Overcoming the coupled climate and biodiversity crises and their societal impacts, 

Volume: 380, Issue: 6642, DOI: (10.1126/science.abl4881) 

Introduction: Planetary Crises and the Need for a 
Holistic Approach: Planetary Health

This is especially urgent
for vulnerable urban areas

in the Mediterranean
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Study Objectives & Conceptual Model

Assessing  urban health
Understanding the hazards and their impacts and asses the complex cascading risks using a 

planetary health approach  
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Exposure to env stressors
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Oxidative stress and inflammation 
induced by exposure to urban 
stressors (hazards) can  lead to 

different biological processes in 
humans and  plants

The Rome NBFC experiment: External urban exposome 
reflects co-exposures
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Urban air pollution and urban climate

Exposure to env stressors

Air pollution proxies 
Which specific characteristics of urban pollution 
induce oxidative stress?  How do we measure 
them?
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Urban air pollution and urban climate

Exposure to env stressors

Air pollution proxies 
Which specific characteristics of urban pollution 
induce oxidative stress?  How do we measure 
them?

PAH’s, surface properties, particle 
size, and transition metals, are 

potent oxidants or able to generate 

reactive oxygen species (ROS)
Costabile F, et al. 2023; 
doi:10.1038/s41598-023-45230-z
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Giammona A, Gervasoni C, di 

Iulio G,  et al. 2025.Environmental 

Toxicology and Pharmacology. 
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Di Iulio at al 2025– Env. Poll

Low PM2.5
High PM2.5

Aerosol particle

Urban air pollution 
must be examined 
within the broader 
context of urban 

climate
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High PM2.5
Low PM2.5
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Association between particle-bound Reactive Oxygen Species and urban nanoparticles

Urban air pollution and urban climate



Exposure to env stressors
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Exposure to urban environmental stressors (traffic emissions), 
induces a rapid and multi-phase oxidative and inflammatory 

response in bronchial epithelial cells, accompanied by extensive 
modulation of gene expression and miRNA profiles. 
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Urban Health
Humans (in-vitro)

Low PM2.5

High PM2.5

Cheng M, et al., 2020 
doi:10.1016/j.envpol.2020.113961

High PM2.5

Low PM2.5



Sirignano et al 2025– Atm
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Urban Health
Humans (gut microbiota)

Exposure to env stressors
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Urban Health
Vegetation

Functional trait alterations observed in urban trees exposed to roadside pollution 
point to early signs of oxidative and thermal stress.

fast fluorescent transients 

reflectance indices 



Conclusions

The complex urban exposome scenario must be 
examined within the broader context of urban 
climate and ecosystem complexity. 

Urban environments are prone to produce oxidative 
stressors.  

Exposure to urban oxidative stressors induces a 
rapid response in bronchial epithelial cells

Differences in gut microbiota diversity across urban, 
suburban, and rural settings suggest environmental 
influences on microbial composition. 

Functional trait alterations observed in urban trees 
exposed to roadside pollution point to early signs of 
oxidative and thermal stress.
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Any 
questions?





Introduction • PM mass concentration does not represent particle size 
distribution, particle chemistry, or the ability to generate ROS.



RESULTS: 
PM2.5 Dynamics & 
Modeling

Exposure

feedback mechanisms between 
vegetation and atmospheric conditions, 

where urban greenery not only 
mitigates pollution but also influences 
microclimate and exposure dynamics. 

External Urban 
Exposome
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