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Chemical Mediators of Acute Inflammation 

Definition: 

Are substances produced during inflammation inducing a 

cellular and vascular events in acute inflammation. 

 

General principles for chemical mediators: 

The production of active mediators is triggered by: 

1-Microbial products. 

2-Host proteins,such as the proteins of the 

complement,kinin,and coagulation system.(these are 

themselves activated by microbes and damaged tissues). 

 

Classification of acute mediators: 

1-Mediators that are derived from plasma. 

Including: 

-The kinin system. 

-The complement system. 

-The coagulation and fibrinolytic system. 
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2-Mediators released from cells. 

Either: 

A)Performed mediators in secretory granules of 

cells,like: 

-Histamine secreted by mast cells,basophils and 

platelets. 

-Serotonin secreted by platelets. 

-lysosomal enzymes secreted by neutrophils and 

macrophages. 

 

B)Newly synthesized mediators: 

-Prostoglandins. 

-Leukotriens. 

-Platelet activating factors. 

-Reactive oxygen species. 

-Nitric oxide. 

-Cytokins. 

_Neuropeptides. 
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Plasma –derived mediators 

Coagulation system 

Some of the molecules activated during blood clotting are 

capable of triggering multiple aspects of the inflammatory 

response. 

Hagman factor (factor XII) is a protein synthesized by the liver 

that circulates in an inactive form until it encounters 

collagen,basement membrane or activated platelets. 

Activated Hagman factor XII can initiates four systems that 

may contribute to the inflammatory response : 

1-The kinin system,producing vasoactive kinin. 

2-The clotting system, producing thrombin and fibrin. 

3-The complement system, producing active C3a or Ca helping 

chemotaxis. 

4-The fibrinolytic system,producing plasmin. 

 

 

 

 

 

 

 



 Tikrit University  
College of Dentistry 

 
cden.tu.edu.iq 

 

 

 

 

 

 

 

 



 Tikrit University  
College of Dentistry 

 
cden.tu.edu.iq 

 

 

 

Kinin system activation 

Kinin system activation leads ultimately to the formation of 

bradykinin from its circulating precursor high ,molecular 

weight kininogen(HM,artteriolWK). 

Bradykinin like histamine causes increased vascular 

permeability, arteriolar dilation and bronchial smooth muscle 

contraction.It causes pain when injected to the skin. Its effect 

is short lived and is rapidly degraded by kininases present in 

plasma and tissues. 

  

The clotting system 

The proteolytic cascade leads to activation of thrombin,which 

then cleaves circulating soluble fibrinogen to generate an 

insoluble fibrin clot. 

Factor Xa,an intermediate in the clotting cascade causes 

increased vascular permeability and leukocytes emigration. 

Thrombin participate in inflammation by binding to receptors 

on endothelial cell  ,leading to their activation and leukocytes 

adhesion. 

Also thrombin increases vascular permeability and are 

chemotactic. 
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Complement system 

Consists of plasma proteins(number C1 to C9 ) , are present in 

plasma as inactive forms and many are activated by 

proteolysis to acquire their active form that play important 

role in host defense(immunity) and inflammation. 

Upon activation, different complement proteins coat 

(opsonize) particles like microbes for phagocytosis and 

destruction and contribute for inflammatory response by 

increasing vascular permeability and leukocytes chemotaxis. 

Complements ultimately generates a membrane pore like 

attack copmplex(MAC)that punches holes in the membranes 

of the invading microbes. 

Their effects are: 

1-Vascular effects: C3a,C5a are called(anaphylatoxins) : 

Increase vascular permeability and cause vasodilatation. 

2-WBC activation, adhesion and chemotaxis: 

C5a activates WBC increases their adhesion to endothelial 

cells(integrins),and is a potent chemotactic agent for all 

WBC(except lymphocytes). 

3-Phagocytosis: when fixed to a microbial surface,C3b and its 

inactive proteolytic product C3b act as opsonins augmenting 

phagocytosis by neutrophils and macrophages,which express 

receptors for these complement products. 
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Fibrinolytic system 

 

Also activated by active Hagman factor(Xa). 

This mechanism serves to limit  clotting by cleaving 

fibrin,there by solubilizing the fibrin clot. 

Plasminogen activator released from endothelial cells 

,leucocytes and other tissues cleaves plasminogen,a plasma 

protein bound in the evolving fibrin clot, resulting in plasmin,a 

protease that cleaves fibrin and therefore is important in 

lysing clot. 

 

Mediators released from cells 

A-performed mediators: 

Vasoactive amines: 

HISTAMINE   and SEROTONIN 

Histamine: 

Is produced by mast cells  basophiles and platelets. 

It is released in response to: 

1-during physical injury such as truma or heat. 

2-immune reactions such as binding of IgE antibody to Fc  

receptors on mast cells . 

3-C3a,C5a complements,and certain cytokins as IL1,IL8. 
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Serotonin: 

Is also a performed mediator primarily in the platelets.,and is 

released during platelets aggregation and induces 

vasodilation during clotting. 

 

Arachidonic acid metabolites: 

Prostoglandins, leukotrins and lipoxins. 

Released from arachidonic acid metabolism which is a 

component of cell membrane phospholipids through the 

action of cellular phospholipases that have been activated by 

chemical ,physical stimuli or inflammatory mediators as C5a. 

 

Cytokines: 

Are polypeptides produced by many cell types called 

interleukins(IL).The major cytokines in inflammation is Tumor 

necrosis factor (TNF),IL-1,IL-6 which are produced by activated 

macrophages,mast cells and endothelial cells. 

Other cytokins that are more important in chronic 

inflammation are Interferon(INF-GAMA)AND IL-12.They 

increase leukocytes binding and recruitment. 
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OUTCOMES of  acute inflammation are 

1-Resolution,with complete recovery: 

With restoration of normal structure and function, occurs only 

if all the following conditions are satisfied.This occurs : 

*When the injury is limited or short-lived. 

*When there has been no, or minimal tissue damage. 

*When the tissue is capable of replacing any necrotic cells. 

2- Progression to chronic inflammation: 

May follow acute inflammation ,if the offending agent is not 

removed.It depends on the extent of the initial and continuing 

tissue injury,as well as the capacity of the affected tissues to 

regrow.  

3-Scarring or fibrosis results: 

*If inflammation occurs in tissues that do not 

regenerate(e.g,skeletal,myocardial muscles and neurons). 

*After substantial tissue destruction( if the supporting 

structures of the tissues are severly damaged. 

*In extensive fibrinous exudates,which can not be completely 

absorbed,result in the ingrowth of connective tissue and sever 

fibrosis. 

4-Abscess formation:may occur in extensive neutrophile 

infilitrate with pyogenic or pus forming bacteria. 
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Morphological Patterns Of Acute Inflammation 

1-Serous Inflammation: 

This is characterized by outpouring of thin watery fluid called 

effusion which is protein-poor fluid that is either derived from 

the blood(serum) or the secretion of mesothelial cells of 

pleura.This serous fluid accumulates in body cavities as seen 

in TB infection. 

Skin blister that results from burn or viral infection is also an 

example of serous inflammation. 

2-Fibrinous Inflammation: 

In this type of inflammation there is exudation of large 

amount of plasma proteins including fibrinogen with 

subsequent  precipitation of masses of fibrin.This case can be 

seen in rheumatic pericarditis, as the pericardial space may 

becom filled with large masses of fibrin. 

3-Suppurative inflammation: 

This is characterized by production of large amount of pus(or 

purulent exudates),as the case in suppurative appendicitis. 

4-Membranous or pseudo membranous inflammation: 

This is a form of inflammatory reaction that is characterized 

by the formation of a membrane  or more correctly a 

pseudomembrane.This is usually made of precipitated 

fibrin,necrotic epithelium and inflammatory leukocytes 
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This occurs when the inflammation is so sever to cause 

epithelial necrosis and sloughing. 

  

 

 

 

 

 


