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Introduction To Inflammation
Inf lammation is the local response of living mammalian  
tissuesto injury from anyagentwhich could bemicrobial,  
immunological, physical or chemicalagents.

Inflammation is of 2types:
ÇAcute Inflammation
Vdue to early responseby the body
V short duration

ÇChronic Inflammation
Voccurs afterdelay
Vit is for longerduration
VCharacterised by response by chronic inflammatory cells.



Introduction To Inflammation



Trigger Stimuli For AcuteInflammation



Cardinal Clinical Signs of AcuteInflammation

Acute inflammation has 5 cardinal signs:

redness (rubor)  

heat (calor)

swelling (tumor)  

pain (dolor)

loss of function

increased blood flow  

to the inflamed area

accumulation of fluid

release of chemicals that  

stimulate nerve endings

a combination of factors



Events In AcuteInflammation

The two main events of the acute inflammation are:

üVascularevents

üCellular events.



1.Vascular events

Initial transient vasoconstriction of arterioles.

Persistent progressive vasodilatation.

Elevation of the local hydrostatic pressure.

Increase in vascular permeability.

Transudation of f luid into the extracellular space.

Slowing or stasis of microcirculation.

Leucocytic margination.







Causes of increased vascularpermeability

Ȩndothelial cell contraction Ą intercellular gaps in  
postcapillary venules.

Ȩndothelial injury
¸ Direct

¸ Leukocyte induced

I̧ncreased transcytosis of f luid

Ļeakage from new bloodvessels



Direct EndothelialInjury
I̧mmediate sustained response - Occursimmediately  
and lasts until vesselrepaired.

Ŗesults of severe injuries (burns) or infections.

Ŗesults in vascular leakage by causing endothelial cell  
necrosis anddetachment.



Leukocyte Dependent EndothelialInjury
Ȩndothelial cells may also be damaged as a  
consequence of leukocyte accumulation alongthe  
vesselwall.

¸ Activated leukocytes release many toxicmediators  
that maycauseendothelial injury or detachment.



2.CellularEvents
Ļeukocyte Recruitment to site of injury  

Extravasation Ą Sequence of events in therecruitment

of leukocytesfrom the vascularlumen to the  
extravascularspace.

ĻeukocyteActivation at the siteof injury

P̧hagocytosis of particles ĄProcess of engulfment of

şolid particulate material by the leukocytes  
(neutrophils andmonocytes)



Extravasation
¸ Margination Ą leukocytesassume

peripheral portion of lumen

¸ Rolling & Adhesion Ą leukocytes  
tumble slowly along the  
endothelium and adheretransiently,  
detach and bind again.

¸ Diapedesis ɀTransmigration of  
leukocytes across theendothelium.

¸ Chemotaxis ɀleukocytemigration  
towards the site of injury  
(locomotion oriented along a  
chemicalgradient)



Role of endothelial molecules in acuteinflammation

Endothelial molecule Major role

P-selectin Rolling

E-selectin Rolling and Adhesion

ICAM-1 (Integrin ɀʃΫɊ Adhesion, Arrest & Transmigration

VCAM-1 (Integrin ɀʃάɊ Adhesion

PECAM-1(CD-31) Diapedesis



Chemical Mediators of Inflammation

Cell derived Plasma protein derived

Preformed Newlysynthesized

Histamine Prostaglandins Complement proteins

Serotonin Leukotrienes Kinins

Lysosomalenzymes Platelet activating factor Proteasesactivated  
during coagulation

Nitric Oxide FactorXII

Cytokines



Chemical Mediators of Inflammation
Vasodilation ŷ Vascular  

permeabili ty

Chemo taxis,  
Leukocyte  
activation

Pain Tissue  
damage

Prostaglandins Vasoactive  
amines

C5a Prostaglandins  
espPGE2

Neutrophils  
and  
macrophage  
lysosomal  
enzymes

Nitric oxide C3a,C5a LTB4 Bradykinin O2
metabolites

Histamine Bradykinin Chemokines SubstanceP Nitric oxide

Leukotrienes IL-8

PAF TNF

SubstanceP Bacterial  
products

VEGF



Chemotaxis
Both exogenousand endogenoussubstancescanbechemotactic for

leukocytes (Chemoattractants)

¸Bacterial products, peptides with N-formylmethionine termini.

¸Cytokines, especially those of the chemokine family , IL -8.

¸Components of the complement system, particularlyC5a.

¸Products of the lipoxygenase pathway of arachidonic acid (AA)metabolism,  
particularly leukotriene B4 (LTB4).

In most forms of acuteinflammation,

VNeutrophils predominate in the inflammatory infiltrate during the first 6 -24 hrs

VNeutrophils are replaced by monocytes in 24 -48 hrs.



Phagocytosis

¸Phagocytosis is definedas  
the process of engulfment  
of solid particulate  
material by the cells (cell-
eating).

¸The cells performing this  
function are called  
phagocytes.

¸Degranulation and the  
oxidative burst destroythe  
engulfedparticle



Phagocytosis

There are 2 main types of phagocyticcells:

i. Polymorphonuclear neutrophils (PMNs) which  
appearearly in acuteinflammatory response.

ii. Circulating monocytes and fixed tissue  
mononuclearphagocytes,commonly calledas  
macrophages.



Phagocytosis

Neutrophils and macrophages upon reaching the tissuespaces  
produce several proteolyticenzymesɂ

¸ Lysozyme
¸ Protease
¸ Collagenase
¸ Elastase
¸ Lipase
¸ Proteinase
¸ Gelatinase
¸ Acid hydrolases.

Theseenzymesdegradecollagenandextracellular matrix.


