
Mechanism and modeling of 
particle-induced inflammation

Henry Jay Forman



What’s the bad stuff in the 
San Joaquin Valley?

“Ions” - Free Radicals, Ozone, Nitrogen Dioxide



What is a free radical?



Free radicals

• A free radical is a molecule that has an 
unpaired electron. 

• This tends to make it more likely to react with 
other molecules.

• Nitrogen dioxide, the brown gas you see 
when you fly into LAX, is a free radical.



Free radicals
• Free radicals and other reactive molecules 

are produced by interactions of particles with 
compounds found in the lining fluid of the lung

• They are also produced by cells, particularly 
the cells that are supposed to protect us from 
infection.

• We will return to this later.



Ozone

Volatile Organic Compounds

But not all the pollutants are free radicals
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San Joaquin Valley?

“Ions” - Free Radicals, Ozone, Nitrogen Dioxide

“Tires” - Diesel Exhaust, Road Dust

“Flares” - Fires



Research Goals

• Understanding how the toxic substances in 
the air we breathe damage lungs.
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Specific studies

• To characterize airborne particulates 
collected from California’s San Joaquin 
Valley. 

• To test a mechanism for oxidative stress 
signaling for particle-induced cytokine 
expression in macrophages.

• To examine the hypothesis that the signaling 
pathway defined in Aim 2 is responsible for 
inducing or exacerbating early responses to 
low dose particles in mice.





Specific studies

• How do cells make reactive oxygen 
species?
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Specific studies

• How do cells make reactive oxygen 
species?

• What it is about particles that causes 
cells to make inflammatory mediators?
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Specific studies
• How do cells make reactive oxygen 

species?
• What it is about particles that causes 

cells to make inflammatory mediators?
• How cells use lipid peroxidation to 

signal for production of inflammatory 
mediators?
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Specific studies
• How do cells make reactive oxygen 

species?
• What it is about particles that causes 

cells to make inflammatory mediators?
• How cells use lipid peroxidation to 

signal for production of inflammatory 
mediators?

• Can we apply this information to an 
animal model?




