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Learning objectives:

A By the-end of this:lecture student should be able to;
A Describe -chemical mediators of acute inflammation

A Enumerate cell derived mediators and cell producing

those mediators

A Discuss In detall, the cell derived mediators.



Definition:

¢ Any chemical-that acts on blood vessels; inflammatory
cells, or other-cells to help in initiating an

Inflammatory response.

¢ Mediators may be produced by cells at the site of
Inflammation or they may be synthesized by the liver

and released in plasma as inactive precursors.



¢ Mediators can be

A. Cell derived mediators:

B. Plasma derived mediators

A. Cell derived mediators

¢ Cells from: which the mediators are derived include.
1. [Issue macrophages

2. Dendritic cells

3. Mast cells

2. Endothelial cells

5. Neutrophils recruited to site of inflammation
6. Platelets




The mediators produced by these cells are.
. Vasoactive -amines

. Arachidonic acid metabolites.

Platelet activating factor.

Cytokines and Chemokines.

Free radicals (ROS and NO)

Lysosomal enzymes.
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B. Liver/Plasma derived mediators:

Complement system
The Kinin system
The clotting system

Fibrinolytic - system



1. Vasoactive Amines :

a. Histamine -:

¢ Histamine is produced by many cells, particularly-mast
cells adjacent to vessels, as well as circulating

basophils and platelets
¢ Preformed and stored in mast cell granules.

¢ Released after degranulation



A Stimuli for-degranulation-are;
A Physical (trauma; heat, cold-etc.)
A Antibodies attached to mast cells

A Aanaphylatoxins = C3a and C5a, products of complement

system.

A Antibodies and anaphylatoxins  bind to mast cell surface

and cause degranulation.



¢ Functions::

¢ Histamine causes-arteriolar dilation- and vascular
permeability (post:-capiliary venules:-) by causing
endothelial-cells contraction:leading to-increase Iin

Interendothelial - gaps.
¢ Performs its function by binding to H1 receptors.

¢ Soon after its release, histamine is inactivated by

histaminase .



b. Serotonin (S_--hydroxytryptaming : -):

C Also a preformed-vasoactive:mediator with effects
similar to those of histamine.

¢ More potent than-Histamine.
¢ Found primarily within platelet .
¢ Also present in neuroendocrine cells of GIT

¢ Act as neurotransmitter in GIT.



2. Arachidonic Acid (AA) Metabolites

¢ I'hey are-Prostaglandins,: - Leukotrienes -, and:' Lipoxins-.
¢ T'hey can mediate virtually every step of inflammation.

¢ Leukocytes, mast cells, endothelial cells, and platelets
are the major sources of AA metabolites In

Inflammation.

¢ AAiIs a 20 -carbon fatty acid and present mainly as a

component of cell membrane lipids.



¢ Released from these phospholipids:due to'cellular

phospholipases (Phospholipase A2).

¢ Phospholipases are activated by mechanical,.chemical,

or physical-stimuli.
¢ AA metabolites also called Eicosanoids.

¢ In Greek, Eicosa=20



¢ AA metabolism proceeds along-one of two major

enzymatic pathways.
1. Cyclooxygenase pathway
2. Lipoxygenase pathway

A Cyclooxygenase pathway :

¢ Cyclooxygenase (COX) Is an enzyme that acts on

arachidonic acid to produce prostaglandin E 2 (PGE2),



PGRa, PGD2, PGl2 (prostacyclin), and thromboxane A 2
(TXA2).

A PGD2 Is the major metabolite of the cyclooxygenase

pathway in mast cells.
A PGs are produced by mast cells, macrophages,

endothelial cells, and many other cells.



¢ Prostaglandins cause

1. \Vasodilation

2. Fever

3. Pain

A There are two COX enzymes, COX1 and COX2.
A COX1 present in almost all tissues.

A COX2 present in mast cells, endothelial cells and

platelets.



A COX1 Is associated with electrolyte balance and-GI'T

cytoprotection

A SO blocking COX2 alone spares beneficial effects of
COX1.

A NSAIDs block both enzymes

A COX2 only Inhibitors have been developed and are In

USe.



¢ Lipoxygenase - pathway. :
¢ 5-Lipoxygenase is the predominant AA - metabolizing enzyme

INn neutrophils.
¢ ltracts on Arachidonic acid and converts - 1t into: Leukotriens

which include LTA4, L. TB4,LTC4,LTD4 and LTEA4.

A Leukotriens - cause.
1. Chemotaxis
2. Increase vascular permeability

3. Brochospasm .



¢ Lipoxins: are produced by:-Arachidonic acid-due to

action:of 12 “-lipoxygenase enzyme.
¢ Lipoxins: function mainly as inhibitors of inflammation.

¢ T'hey actually Inhibit - - neutrophil chemotaxis - and their

adhesion to endothelium.

¢ Important lipoxins Include Lipoxin A4 and Lipoxin Ba4
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