Inflammation I
Inflammation is a complex, stereotyped response of living, vascularized tissue to local injury.

Inflammation only occurs in vascularized tissue.  It involves changes such as:

--changes in vascular flow, caliber, and permeability


--invasion of inflammatory cells


--release of chemical/protein inflammatory mediators

Innate immunity fights pathogens upon our first exposure to the pathogen.  Relies partly on  
Toll-like receptors, which initiate signal cascades when they encounter microbial molecules.
Adaptive immunity relies upon antibodies and antigen-specific cytotoxic T cells.

Vascular Changes of Inflammation
Transient vasoconstriction, followed by vasodilation, slowing of circulation, leukocyte 
margination and emigration (diapedesis).  Vascular permeability increases rapidly with 
injury.  Activation of vascular mediators such as complement and the clotting system occurs 
when these mediators are leaked into injury site as a protein-rich exudate.

Normal arteriolar pressure causes outward flow of protein-poor transudate.  Inflammation causes 
a protein-rich exudate containing antibodies, complement, and clotters to move from vessels 
into the site of injury. 

“Endothelial retraction” is the process where vessel cell junctions retract to allow this exudate out.

“Triple Response of Lewis” refers to histamine-mediated vascular response to injury.  It involves 
transient vasoconstriction followed by fluid leakage (“wheal”) and vasodilation (“flare”).
Leukocytes are drawn to injury by the processes of margination, attachment, and diapedesis.  
This relies on cell adhesion molecules on the endothelial cells.  CAMs include the Ig 
superfamily, selectins, and integrins. 


--selectins bind carbohydrates and mediate weak adhesion between leukocytes and 


endothelial cells, causing leukocyte rolling.  Selectins are mostly on the 



endothelial cells.


--integrins mediate tight, strong adhesions between leukocytes and endothelial cells.  


Integrins are on leukocytes.

Chemotaxis can use many different chemoattractants and repellants.
Neutrophils at the site of injury can opsonize foreign particles, but this can harm host tissue if 
neutrophils leak digestive enzymes or if they attach bacteria bound to host tissues.  
Neutrophils produce enzymes and free radicals, which cause reperfusion injury.
Inflammation can be acute, chronic, or granulomatous
Acute Inflammation:  The main sign is widespread infiltration by polymorphonuclear leukocytes 
or “PMN.”  These are neutrophils (“pawns” of the immune system).  Also, sometimes 
hemorrhage is visible.  Highly stereotypic cytokine cascades (TNF( IL1( IL6) begin 
immediately after injury.
Chronic Inflammation:  At this point, lymphocytes and macrophages are visible.

Granulomatous Inflammation:  A variant of chronic inflammation with specialized macrophages.

Soluble Mediators of Inflammation
Mediators include cytokines, lysosomal enzymes, and plasma proteases.  Such mediators may be 
a therapeutic frontier because they can be blocked.
Vasoactive mediators such as histamine, serotonin, and prostaglandins may be derived from 
tissue or plasma.  Mast cells contain granules of histamine and serotonin.
Plasma protease inhibitors include complement, bradykinin, and the clotting system.
Arachidonic acid products (via cyclooxygenase pathway) include prostaglandins and 
prostacyclins, which are inflammatory mediators.  Leukotrienes also mediate inflammation.

Cytokines include TNF, IL1, and many other IL’s.
