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The Innate immune rheostat

Similar to a light controlled by a 
dimmer switch; innate immunity 
in the lung is controlled by:

Pathways that activate 
(brighten) immunity: Pattern 
recognition receptors, CD40, 
OX40L

Pathways that dampen (dim) 
immunity: Suppressive 
cytokines (IL-10, TGFβ), 
adenosine, CD200R 

The balance of these pathways is site specific

http://www.mrc.ac.uk/


The innate immune rheostat in the lung.
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High homeostatic CD200R levels in mucosal tissues
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RJ Snelgrove, J Goulding .....T Hussell. A critical function for CD200 in lung immune
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The innate immune rheostat in the gut

Immunology LettersAndrew M. Platta and Allan McI. Mowat
Volume 119, Issues 1-2, 15 August 2008, Pages 22-31 

http://www.sciencedirect.com/science/journal/01652478
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235049%232008%23998809998%23694323%23FLA%23&_cdi=5049&_pubType=J&view=c&_auth=y&_acct=C000011279&_version=1&_urlVersion=0&_userid=217827&md5=083d898072cfee5ece0e70f73b01d573


Location, location, location

1 = TLR4 expr on Macs
2 = TLR4 in golgi
3 = “damage”
redistributes TLR4 to 
the luminal aspect
4. TLR5 restricted to 
basolateral side
5. Cytoplasmic NOD 
proteins control PAMPs
in cytosol

C.F. Ortega-Cava,et al Strategic compartmentalization of TLR 4 in the mouse gut. 
J. Immunol. 170 (2003), pp. 3977–3985 

Fredrik Bäckhed and Mathias Hornef. Toll-like receptor 4-mediated signaling by epithelial surfaces: 
necessity or threat? Microbes and Infection Volume 5, 2003, P: 951-959 

http://www.sciencedirect.com/science/journal/12864579
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236211%232003%23999949988%23448791%23FLA%23&_cdi=6211&_pubType=J&view=c&_auth=y&_acct=C000011279&_version=1&_urlVersion=0&_userid=217827&md5=deb4da144d8e1c3a60e4df99474a6fd4


The innate immune rheostat.

TLR

IL-10/R

CD200/R

TGF

OX40L
OX40



Predominant Role of Bacterial Pneumonia as a Cause of Death in Pandemic 
Influenza: Implications for Pandemic Influenza Preparedness

David M. Morens, Jeffery K. Taubenberger, and Anthony S. Fauci
National Institute of Allergy and Infectious Diseases, National Institutes of Health, 

The Journal of Infectious Diseases 2008;198



Why do secondary bacterial infections occur?Why do secondary bacterial infections occur?

1. Lung epithelial barrier breakdown
2. Up-regulation of bacterial adhesion molecules
3. Subversion of anti-bacterial immunity

Bacterial adhesionBarrier breakdown Skewed immunity
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CD200R expression in the lung 
during influenza infection

The innate immune rheostat is qualitatively 
different after influenza infection
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RJ Snelgrove, J Goulding .....T Hussell. A critical function for CD200 in lung immune
homeostasis and the severity of influenza infection. Nature Immunol. 2008. 
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The innate imprinting hypothesis

Didierlaurent A …….Hussell T. J Exp Med. 205 (2008):323-9
Walzl, G…..Hussell, T., J. Exp. Med.  192, (2000),1317-1326

http://www.ncbi.nlm.nih.gov/pubmed/18227219?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
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