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PULMONARY SURFACTANT
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1. Physical stabilization of the
respiratory surface

2. Participate in innate defence
mechanisms (non-inflammatory
pathways)

interfacial surface

A active film

Nﬂo 57

=) m/\

ATP. ADPHPI
(O 8 limiting membrane () outer membrane
ABCa3 ¢ SP-B/C Hobi et al, (2016) BBA 1863, 2124-2134

secreted lamellar
body-like particles



Pulmonary surfactant (PS) is at the center of a crosstalk between the respiratory
epithelium and innate immune cells
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PS large aggregates (LAs) contain the most surface-active fractions, competent to
form multilayered surface films, stable along breathing compression-expansion
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Compositional changes support impairment of surfactant performance in babies

with MAS
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Controlled hypothermia may improve
surfactant function in asphyxiated neonates
with or without meconium aspiration
syndrome
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Pulmonary surfactant (PS) is at the first line of innate defence in the lung
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SP-D attenuates LPS-induced formation of human
neutrophil extracellular traps (NETs), protecting
pulmonary surfactant inactivation by NETs
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SURFACE-COATING AND SUBSEQUENT
PROTEIN-COATING DEFINE NP UPTAKING
BY MACROPHAGES

-protein
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Proteomic and Lipidomic Analysis of =
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Lung Surfactant Reveals Differences in —
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PULMONARY SURFACTANT as a complex body/environment interface
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PULMONARY SURFACTANT spreads at the respiratory surface
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SURFACTANT PROTEINS and LIPID-PROTEIN COMPLEXES use the air-liquid
interface to distribute and spread to long distances
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SUMMARY

e Lipid-protein surfactant complexes form interconnectated conductive
networks at the whole respiratory surface, which reduces surface tension
but also efficiently distributes lipids and proteins (and gases)

e Different elements in lung surfactant integrate signals between epithelial
and innate immune cells to coordinate affordable physiological responses

e Inflammation and lung injury disrupts surfactant composition and structure
destabilizing the respiratory surface

* Lung surfactant networks take part of an innate first line of defense
against pathogens and harmful entities through non-inflammatory
pathways

e Surfactant interfacial networks act as conductive structures that facilitate
an efficient distribution of (surface-active, defense) molecules along the
whole respiratory surface. This can be used for enhanced inhaled delivery.
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