Outline of Lecture 12 (09-08 PA; Pasternack)

Inflammation I

Conceptual Overview


Inflammation is a complex, concerted, and stereotypic response of living, vascularized tissues to numerous local forms of injury.  This lecture reviews the stereotypic features of acute inflammation.  The earliest cellular event in inflammation is an influx of neutrophils beginning after a few hours.  Monocytes and macrophages characterize the later stages of inflammation.  Eventually, fibroblasts may repair the site and endothelial cells provide new blood vessels.  Note especially that inflammation is a dynamic and concerted process and this must be taken into account when viewing slides, which represent a single snapshot.

Inflammation is a complex process involving the following
Changes in vascular flow, caliber, and permeability

- Inflammation results in


- Transient vasoconstriction followed by vasodilatation


- Slowing of circulation

- Leukocytic margination and emigration (diapedesis)
- Speed of response

- Immediate Transient Response


The Triple Response of Lewis is a histamine-mediated rapid vascular response to mechanical and other forms of injury.  The response involves transient vasoconstriction followed by a wheal (fluid leakage) and a flare (vasodilatation).


- Immediate Sustained Response


- Delayed Response
- Vascular responses are generally proportional to the inciting injury
- Transudate (protein poor) vs. exudates (protein rich)
- Endothelial retraction leads to vascular leakage
Trafficking of inflammatory cells to the site of inflammation

Inflammation is a complex process.  Participating cells carry out critical host defense functions such as phagocytosis and initiation of specific immune responses.  At the same time, a host of chemical and biochemical mediators again carry out critical host defense functions.  The display and modulation of cell adhesion molecules is of extreme logistical importance.  It is the interaction between adhesion molecules on inflammatory cells and vascular endothelium that, together with chemotaxis, recruits inflammatory cells to a site of inflammation.

Circulating leukocytes continually sample the endothelial surface as they flow through the vasculature.  Changes in the endothelial cell surface and chemotactic agents draw leukocytes from vessels to sites of inflammation through the orderly processes of margination, attachment, and diapedesis.  Neutrophils and other inflammatory cells emigrate through spaces between endothelial cells and through the basement membrane.

Circulating leukocytes crawl; they do not swim.  Leukocyte crawling is mediated by cell adhesion molecules such as the Ig, integrin, and selectin superfamilies.

The release of preformed chemical and protein mediators of inflammation, and the induction of synthesis of others
- Inflammation is characterized by an orderly cascade of pro-inflammatory cytokines.
- Inflammation requires cooperation of both cells and soluble mediators.  Some mediators are derived from leukocytes; others come from plasma or other cellular sources
- Sepsis is mediated by TNF and other cytokines.  This has led to numerous attempts to block cytokine signaling as a therapeutic intervention, but so far they have all failed.
- Vasoactive substances are derived from plasma and from tissues.

Mast cells


Complement


Kinin


Clotting cascade


Arachidonic acid products


Lysosomal enzymes


Neutrophils (which also produce ROS)
The possible induction of specific immune responses

- Inflammation is a key component of both Ag-specific and non-specific immune reactions.

- Toll like receptors are involved in inflammatory activation of the innate immune system

