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THE IMMUNE SYSTEM AND INFLAMMATION 

Immunity     

 division between innate and adaptive immunity is somewhat trivial- one integrated system 

 immune response initiates appropriate response to diff pathogens 

 the main processes 

o recognise 

 dangerous non self from self 

 4 families of PRR - pattern recognition receptors 

 TLR: toll like receptors 1-11 

o bacteria, viruses, protozoa, fungi 

o adjuvant can target TLR (TLR ligands)  

 NOD/NLR: nucleotide binding and oligomerisation domain like receptors 

o bacteria 

 RLR: RIG-1 like receptors (retinoic acid inducible gene 1) 

o viruses 

 CLC: C type lectin receptors 

o fungi 

 the receptors have 7 conserved domain elements 

 signal transduction from PRR entrains similar down stream intermediates and effectors 

TLR5 Flagellin Surface 

TLR7 ssRNA Inside 

TLR9 Bacterial or viral DNA Inside  

TLR4 Endotoxin   

 these pathways converge on NFKb 

 NFKb composed of two subunits- p50 and p65 

 because of its potency and action- NFKb must be held in inactive state until we need it: 

blocked by Ikb (inhibitor of kb) 



 when inflammation is to occur, Ikb dissociates and frees p50 and p65 to go to nucleus; 

activate all the inflammatory cytokines 

o kill or contain 

 inflammatory response 

 heat, redness, swelling, pain, loss of function 

Important cytokines and induced inflammatory genes (basis of therapeutics) 

Mediator Note 

IL-1 Highly pro inflammatory- blocking is 

beneficial in many inflammatory diseases (but 

cost= increased risk of infection) 

IL-8 Chemotactic for neutrophils 

TNFa Produced at the site of tissue injury; highly 

pro inflammatory; uses COX 

IL-6 Upstream regulator 

Complement and kinins Amplification cascades 

GM-CSF, G-CSF, M-CSF Leukocyte survival and priming; activate APC 

COX ( cyclo oxygenase isoforms 1 

and 2) 

Induces prostaglandins; PGE2 is important; 

pain 

Proteases eg MMPs Tissue destruction 

 Macrophages engulf/phagocytose microbes 

 Post capillary venules is near capillary bed- highly specialised to recruit inflammatory 

cells- inflammatory cells selectively come out of these vessels because they have the 

adhesion molecules.  

 selectins mediate early interaction between leukocyte and endothelium; integrins later 

 chemotaxins from tissue macrophages cause leukocytes to migrate close to area of 

injury 

 multiple ligands can activate the same receptor 

 CXCR3 is important for inflammation/asthma 

 CXCR5 is important for inflammation too 

 inflammation activates arachidonic acid pathway; many pathways activated by aa 

pathway- some cause inflammation, others cause resolution  

 cellular contents release (eg in necrosis) provokes secondary inflammation 

 phagocytosis (eg apoptosis) prevents inflammation 

 if tissue is damaged, it can be phagocytosed by macrophages- removes the damage and 

sends a signal to bring the tissue back to normal state; if macrophage fails to eat the 

dead cell, the contents of the cell will be released - pro inflammatory 

 Apoptosis 

 anti inflammatory 

 pro resolution 

 IL-10 

 Necrosis 

 pro inflammatory 

 high mobility group box protein 1 (HMGBP1) ligand 

 RAGE ligands (receptor for advanced glycosylation endpoints- receptor 



o resolve 

 organ protective catabasis 

 bringing back to normal state 

 major pro resolution processes 

 1. clearance of pathogen; decreases inflammation, decreases survival factors of 

the leukocytes, apoptosis 

 2. efferocytosis (clearing dead cells) of apoptotic cell by macrophages; release of 

TGFb and IL-10 

 arachidonic acid metabolites are pro inflammatory ( prostaglandins, leukotrienes) and 

anti inflammatory (lipoxins) 

 Defences 

o normal flora 

o local chemical factors 

o phagocytes (esp. in lung) 

o antimicrobial proteins and peptides 

o complement 

o cytokines, NK cells  

o T and B cells 

o Mechanical 

 epithelial cells joined  by tight junctions 

 air flow across epithelium; fluid flow 

 movement of mucus (with anti bacteria, anti microbial factors) by cilia 

o Chemical 

 fatty acids on skin 

 enzymes: lysozyme in saliva, sweat, tears; pepsin in gut 

 low ph of stomach 

 antibacterial peptides: defensins in skin and gut; cryptidins in intestine 

o Microbiological 

 normal flora compete for nutrients and attachment to epithelium 

 produce antibacterial factors 

o in the lung, surfactant A and D and mucous are important 

Drugs Action/target 

Aspirin, indomethacin COX 

Antibodies TNFa (etanercept) 

IL-6 (Actera= Toclizimab) 

IL-1, complement, chemokines, cytokines 

GPCR blockers Chemokine receptors, kinins, anti histamines 

Integrins (blockers) Antibodies 

Catabasis (enhancers) LTA4 derivatives 

Steroids Largely do not affect innate immunity. so if the response of a patient to 

steroids is poor, the condition is driven mostly by innate immunity 

 Drugs used to treat inflammation: 

o anti inflammatory agents 

 NSAIDs 



 Salicylates (eg aspirin- Salicylates are nonsteroidal anti-inflammatory drugs. They inhibit 

the synthesis of prostaglandin and other mediators in the process of inflammation and 

have anti-inflammatory, antipyretic and analgesic properties. Salicylates can be used to 

reduce fever, pain and inflammation such as in arthritis) 

 selective COX2 inhibitors 

o DMARDs 

 methotrexate 

 hydroxychloroquine 

 sulfasalazine 

 leflunomide 

o less commonly used agents 

 azathioprine 

 D-penicillamine 

 gold 

 minocycline 

 cycslpsorin 

 colchne used for gout 

 Adaptive immune response: APC, lymphocytes (T cells, B cells) 

 Lung has series of dividing branches- creates a physical point of impaction- allows air to flow 

through but traps foreign matter- immune cells are concentrated at these points 

 Apc sample extracellular fluid- have many PRR 

 alveolar macrophages suppress dc and keep them calm; TREGs also- prevents unnecessary activation 

 once Apc has captured microbe, goes to LN and interacts with lymphocytes- Clonal expansion 

 Antibodies: 

o neutralise toxins 

o activation of complement 

o opsonisation 

o b cell antigen recognition system 

o persistent protection (memory) 

 PAMPs interact with PRR on macrophages, NK cells, epithelium, dendritic cells  

 these cells release cytokines and costimulatory molecules, activate T and B cells 

Innate Adaptive 

PRR Antigen receptor or MHC/APC 

Localised and rapid response- inflammation Distal > local response 

Sec- hour (rapid) Days to weeks (because of the need to 

expand lymphocytes and produce antibodies) 

Mobilisation of anti infection defences Amplification 

Resolves Long term memory 

Neutrophils and macrophages T and B cells 

Protease, complement, oxidants, kinins, TNFa, 

IL-1, IL-6, eicosanoids, chemokines 

Interleukins, perforin, granzyme, antibodies 

 cysteinyl leukotrient receptor antagonists 

 modest bronchodilation because leukotrienes re implicate din Broncho motor tone 

 specifically indicated for aspirin induced asthma; also useful in exercise induced asthma 



Phospholipase A2 

Cyclo oxygenase   5 lipoxygenase 

Cyclic Endoperoxides 

Isomerases 

  Arachidonic Acid 

  5- HPETE 

LTA4 

LTC4 

LTD4 

LTE4 

LTB4 

Cox1: constitutive, found in most cells.  
Produces housekeeping levels of 
prostaglandins- maintain physiological 
processes.  

Cox2: inducible; found in inflammatory cells- 
macrophages, fibroblasts, smooth muscle 
cells, and endothelium.  
Present in less cells; level is highly regulated.  
Activated in response to inflammation 

PGI2 
Prostacyclin 

PGE2, 
PGD2, 
PGF2 

TXA2  
Thromboxane 

Unstable 
Prostaglandins 

Unstable 
prostaglandins 
 

Stable 
prostaglandins 
 

Leukotrienes 

Prostacyclin: 
produced 
continuously by 
vascular system.  
Anti aggregatory, 
vasodilator (action 
on smooth 
muscle), anti 
proliferative 
(reduces tendency 
to proliferate with 
injury, which 
would cause 
thickening).   
Made in 
endothelial cells 

Thromboxane: 
promotes 
stickiness of 
platelets- 
protects from 
excessive 
bleeding.  
Aggregatory, 
vasoconstrictor. 
Made by 
activated 
platelets   

PGE2: vasodilator, ant 
proliferative. Produced by 
vascular smooth muscle 
and fibroblasts  

o Biologics such as anti-TNF agents have indirect impact  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 NSAIDs: 

o anti inflammatory 

o analgesic 


