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INFLAMMATION :  Chemical Mediators  



CHEMICAL MEDIATORS OF INFLAMMATION 

Definition:  any messenger that acts on blood vessels, inflammatory cells 

        or other cells to contribute to an inflammatory response.   

Exogenous 

Åendotoxins 

Endogenous 

Åplasma  

Åleukocytes 

Åendothelial cells 

Åfibroblasts  
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CHEMICAL MEDIATORS OF INFLAMMATION 

Definition:  any messenger that acts on blood vessels, inflammatory cells 

        or other cells to contribute to an inflammatory response.   



ÅMechanisms of action 

ü receptor-ligand interactions (1o) 

ü direct enzymatic activity 

ü oxidative damage 

 

ÅNetwork of interacting chemicals 

ü high degree of redundancy 

ü guarantees amplification & maintenance of inflammatory response 

 

ÅShort half life 

 

ÅPotentially harmful 

CHEMICAL MEDIATORS - General Principles 



CHEMICAL MEDIATORS by EVENT 

ÅVasodilation 

ü histamine, nitric oxide, prostaglandins  

 

ÅIncreased Vascular Permeability 

ü histamine, C3a & C5a, bradykinin, ROS, leukotrienes, PAF 

 

ÅChemotaxis 

ü C5a, LTB4 & LTC4  chemokines (TNF-Ŭ,IL-1, IL-8), bacterial products (LPS) 



ÅFever 

ü IL-1, TNF-Ŭ, IL-6,  Prostaglandins 

 

ÅPain 

ü Kinins (Bradykinin, Substance P), Prostaglandins,  

 

ÅTissue Damage (leukocyte products) 

ü Lysosomal enzymes 

ü ROS / ONOOÅ 

CHEMICAL MEDIATORS by EVENT 



VASOACTIVE AMINES  

Histamine (& serotonin) 

ü Histamine mainly from mast cells 

ÅVasodilation and Increase Vascular Permeability  

ÅContraction of non-vascular smooth muscle (bronchi) 

ÅStimulate cells to produce eotaxins (attract eosinophils) 



Releasing Stimulators    

ü Ag binding to IgE on mast cells  

ü fragments of C3a and C5a 

ü direct physical or chemical injury 

ü Cytokines (IL-1, IL-8) 

ü Neuropeptides (substance P) 

ü etc 

VASOACTIVE AMINES  



PLASMA PROTEASES 

Complement system 

Åkilling system 

Åvasoactive  

Åchemotactic 

Kinin system 

Åhighly vasoactive 

Åpain 

Clotting / fibrinolytic system  

Åvasoactive 

Åcleaves C3 

All 3 systems are interrelated  



COMPLEMENT SYSTEM 

  Three pathways:  

ÅClassical pathway (antibodies) 

ÅAlternate pathway (microbe LPS) 

ÅLectin pathway (sugar on microbes) 



Important functions: 

ÅC3a and C5a (anaphylatoxins) 

ü release histamine (mast cells) Ġ increased vascular permeability 

ü chemotactic for many inflammatory cells 

ÅOpsonize microorganisms to facilitate phagocytosis 

ÅMembrane Attack Complex (MAC) Ġ lysis of pathogens 

COMPLEMENT SYSTEM 



COMPLEMENT SYSTEM (movie ï ñcomplement systemò) 



KININ SYSTEM 
BRADYKININ  

Bradykinin 

Åactivated by Hageman factor (XIIa)  

Ågenerated from plasma proteins (kininogens) 

Åactions: 

ü potent vasodilator  

ü stimulates release of histamine (ą vasc. perm.) 

ü contraction of non-vascular smooth muscle 

ü produces pain 

ü activates the arachidonic acid cascade 



KININ SYSTEM 
SUBSTANCE P 

Substance P 

Åsecreted by nerve fibers (and some leukocytes) 

Åsimilar functions to bradykinin 

Åalso activated by capsaicins 


