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Inflammation is all





The multiple facets of inflammation

Acute tonsillitis Sprained ankle

Rheumatoid arthritis Atherosclerotic lesion

From Science, 2013



Acute inflammation: purulent inflammation
hemorragic inflammation
serous inflammation
catarrhal inflammation
fibrinous inflammation

Chronic inflammation

Hypersensitivity

Tolerance

Suppressive immunity

How many inflammation subtypes?

Tumors: “good” inflammation
“bad” inflammation



Virchow described the association of
leukocyte infiltrate with cancer, and
suggested that this might reflect the
origin of cancer at sites of chronic
inflammation



Lung metastasis of experimental B16 mouse melanoma

From Adinolfi and Di Virgilio, unpublished



From Hanahan and Weinberg, Cell 2000



From Mantovani, Nature 2009



Hanahan and Weinberg, Cell 2011



The inflammation-cancer liaison

Intrinsic pathway: overexpression of oncogenes and/ or 
inflammation-associated genes .

RAS-RAF, NF-kB, MYC, IL-1, HIF-1a, TNFa, COX2, CCL2 , CCL20,….

Extrinsic pathway: inflammatory infiltrate.

Macrophages (TAM),  Dendritic cells, Mast cells, Th 1, Th2, Treg, NK, 
Cytotoxic T Lymphocytes, Granulocytes, MDSCs, 
tumour-associated fibroblasts,….



Tumor microenvironment

Hanahan and Weinberg, Cell 2011



Hanahan and Weinberg, Cell 2011

How cancer cells mould their microenvironment



Cells: Mast cells, PMNs, Lymphocytes, Macrophages, Lymphocytes, Fibrobslasts,
Endothelial cells…….

Soluble factors: Histamine, Serotonin, Lysosomal enzymes, Zn-proteases,
Prostaglandins, Leucotrienes, PAF, Cytokines, Chemokines Kinins,
Coagulation factors, Activated complement fragments, NO, nucleosides,
nucleotides, growth factors………….

The inflammatory microenvironment

L. Krehl und F. Marchand
Leipzig 1921 “Handbuch
der Allgemeine Pathologie”



Hanahan and Weinberg, Cell 2011

The tumor microenvironment is an inflammatory microenvironment



From Gabrilovich et al Nat Rev Immunol 2012

The tumor-microenvironment polarizes macrophages
towards a tumor-promoting phenotype

Type 2 or TAM

MDSC



Phenotypic changes occurring in myeloid cells in cancer

From Gabrilovich et al Nat Rev Immunol 2012



Seeing is believing



Cells: Mast cells, PMNs, Lymphocytes, Macrophages, Lymphocytes, Fibrobslasts,
Endothelial cells…….

Soluble factors: Histamine, Serotonin, Lysosomal enzymes, Zn-proteases,
Prostaglandins, Leucotrienes, PAF, Cytokines, Chemokines Kinins,
Coagulation factors, Activated complement fragments, NO, nucleosides,
nucleotides, growth factors………….

The inflammatory microenvironment

L. Krehl und F. Marchand
Leipzig 1921 “Handbuch
der Allgemeine Pathologie”



Luciferase from the firefly Photinus pyralis is an 
extraordinarily sensitive bioluminescent ATP sensor. 
This protein is found in the light-emitting organ known 
as the lantern within the abdomen of the insect and its 
used in vivo by the firefly to emit flashes of light to 
attract its mate.

HEK293

PmeLuc

Pellegatti et al., Mol Biol Cell 2005



HEK293 cells stably transfected with pmeLUC.
A probe for in vivo extracellular ATP measurement?

HEK293
PmeLuc

Simonetta

Patrizia

Mickey (mouse)

Total body luminometer



Inoculation of HEK293-pmeLUC i.v.
into healthy mice

Pellegatti et al., PLoS ONE 2008



Weber et al. J Exp Med 2010
Graft vs host

Contact dermatitis
Cancer

Inflammation

Pellegatti et al., PLoS ONE 2008
Wilhelm et al. Nat Med 2010

Barberà-Cremades et al FASEB J 2012
Michaud et al., Science  2011

Cancer/Autophagy

ATP is increased in the inflammatory microenvironment



Inflammation and cancer

Is Virchow always right?

Inflammation

Bad: TAM, MDSCs, VEGF-angiogenesis,
Extracellular matrix degradation,……

Good: Type I macs, T lymphocyte activation, 
Immunochemotherapy,….



Conclusions and take-lab message

1. Inflammation and cancer are intimately intertwined.

2. Sometimes inflammation is protective, other times 
(more often) is cancer-promoting.

3. If we learn how to re-program cancer-associated inflammation, this
might provide novel therapies for cancer.
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