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The human lung structure

Interalveolar septa

P. Gehr, University of Bern
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The human lung structure

Interalveolar septa

E. Weibel, University of Bern
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The human lung structure
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The human lung structure

Some numbers

500 millions alveoli
Surface 140 m?2

Capillary volume =4
3
210cm M

Air-blood tissue barrier

Mean arithmetic
Gehr et al. Resp Physiol (1978); Ochs and Weibel. Fishman’s th |Ckness Of 2 2 um

Pulmonary Diseases and Disorders, New York (2008)
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Inhalation of particles / aerosols
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Nasal, pharyngeal, laryngeal

Inhalation of particles / aer

Predicted fractional deposition
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Inhalation of particles / aerosols

Predicted fractional deposition
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Inhalation of particles / aerosols

Interaction with mucus and surfactant

Air Phase (Water Vapor)

 Aqueous Phase

Cell Layer

S. Schiirch

Indentations

P. Gehr, University Bern
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The human lung structure

Mucociliary clearance

Ochs and Weib Fishman’s P. Gehr, University Bern
Pulmonary Diseases and Disorders,
New York, 2008
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The human lung structure

Mucociliary clearance

Embryonic Chicken Trachea -
Mucociliary clearance of carbon particles

Ochs and Weibelf.'iljrh Fishman’s
Pulmonary Diseases and Disorders,
New York, 2008

Henning et al. AAPS PharmSciTech (2008)
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The human lung structure

Immune system in the lung
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New York, 2008

F. Blank, University of Bern
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The human lung structure

Immune system in the lung

Healthy and diseased lung
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Particles / Aerosols

Inhalation of partiges

Adverse effects Lungs

Particle deposition, interaction with (bio-)reactive gases
Induction of oxidative stress
Induction of inflammatory signalling
DNA damages
Direct cytotoxic effects

Transepithelial Inflammatary signalling
transport of particies maolecules
and gases Oxidized biomolecules
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Oberdorster et al.
J Nanosci Nanotechnol 2009
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Systemic health effects - 2 htory diseases

Cardiovascular diseases
Vascular dysfunction
Stroke/thrombosis
Steiner et al. Arch Tox 2016 Cancer
Ageing
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Adverse effects

Diesel exhaust

ternational Agency for Research on Cance
International Agency for Research on Cancer

PRESS RELEASE
o n

12 June 2012

IARC: DIESEL ENGINE EXHAUST CARCINOGENIC

is part of the Wo
carcinogenic to humans (
risk for lung cancer.
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‘ Conclusions

}. Particulate matter PM,,can enter the lung

/ rticles trapped in the mucus are cleared by
P an cociliary clearance

s Particles cleared by the immune system retain in

— the tissue, or can be transported to lymph tissue

q Particles can translocate into the blood circulation

Particles / mediators can induce adverse effects in
the lung tissue a?(d / or in secondary organs
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