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IntroductionTo Inflammation

Inflammation is the local responseof living mammalian
tissuesto injury from anyagentwhich could be microbial,
Immunological, physical or chemicalagents.

Inflammation is of 2types:

C Acute Inflammation
V dueto early responsédy the body
vV shortduration
C Chronic Inflammation
V occursafterdelay
v it is for longerduration
v Characterisedby responseby chronic inflammatory cells.



IntroductionTo Inflammation

Table 2-1 Features of Acute and Chronic Inflammation

Feature Acute Chronic

Cinset Fast minutes or Show: days
howrs

Cellular infiltrate Mainly neutrophils  Monocytes/macrophages

and lymphocytes

Tissue injury. fibrosis Llzually mild and Orften severe and
self-limited progressive

Local and s iC Prominent Less prominent; may be

signs subtle



TriggerStimuliFor Acutelnflammation

i o

Infections

Trauma

Tissue necrosis

Foreign bodies

Immune
(hypersensitivity
reactions)

Bacteria, viruses, fungi, parasites

Blunt and penetrating trauma: examples include
burns, frostbite, irradiation and environmental
chemicals

Examples of things that trigger necrosis include
ischemia from a heart attack and physical/chemical
injuries

Foreign bodies include splinters, sutures and dirt

Are triggered either against environmental
substances or the body attacks itself (this process is
known as autoimmune diseases: auto- meaning

‘self’)



ardinalClinical Signsofﬁutelnﬂammation

Acute inflammation has 5 cardinal signs:

redness (rubor) increased blood flow

heat (calor) to the inflamed area
swelling (tumor) accumulation of fluid
pain (dolor) release of chemicals that

stimulate nerve endings

loss of function a combination of factors
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Events In Acuténflammation

The two main events of the acutenflammation are:

0 Vascular events

0 Cellular events.



1.Vascular events

Initial transient vasoconstriction  of arterioles.

.

Persistent progressive vasodilatation.

.

Elevation of the local hydrostatic pressure.

.

Increase in vascular permeability.

¢

Transudation of fluid into” the extracellular space.
Slowing or stasis of microcirculation.

Leucocytic margination.
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NORMAIL

Exdracaellular matrix Croccasional resident
Iymphocyte or macrophage

INFLAMED {1 | Increased blood flow

Artenole dilation Expansion of capillary bed Voanule dilation

(3> | Neutrophil emigration Leakage of plasma

proteins — edema
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Causes of increased vascudarmeability

. Endothelial cell contraction 4 intercellular gapsin
postcapillary venules.

_ Endothelial injury

~ Direct
. Leukocyteinduced

_ Increasedtranscytosisof fluid
. Leakagefrom new bloodvessels
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DirectEndothelialnjury

_ Immediate sustainedresponse- Occursimmediately
and lastsuntil vesselepaired.

. Resultsof severeinjuries (burns) orinfections.

. Resultsin vascularleakageby causingendothelial cell
necrosisanddetachment.
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LeukocyteDependent Endothelidhjury

_ Endothelial cells may alsobe damagedas a
conseguenceof leukocyte accumulation alongthe

vessehvall.

~Activated leukocytes releasanany toxic mediators
that maycauseendothelial injury or detachment.
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2 Cellulaevents

. Leukocyte Recruitmentto site of injury

ExtravasationA Sequenceof eventsin therecruitment

of leukocytesfrom the vascularlumen to the
extravascularspace.

. LeukocyteActivation at the site of injury
. Phagocytosis of particlesd Processof engulfment of

_ solid particulate material by the leukocytes
(neutrophils and monocytes)



Extravasation

Margination A leukocytesassume
peripheral portion of lumen

Rolling & Adhesion A leukocytes
tumble slowly along the
endothelium and adheretransiently,
detachand bind again.

Diapedesisz Transmigration of
leukocytesacrosstheendothelium.

Chemotaxisz leukocyte migration
towards the site of injury
(locomotion oriented along a
chemicalgradient)

inflamed area -
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oleof endothelial molecules mcuteinflammation

Integrin activation Migration through
by chemokines Stable adhesion endothelium

Rollimg
Laukocyts M ] Sialyl4 ewis X—modified giycoprotain

. —— Integrin (low-affinity state)

lrrltegmin ligand
(ICAM-1)

Fibrin and fibronactin
{extracallutar matrix)

P-selectin Rolling

E-selectin Rolling and Adhesion
ICAM-1(Integrin zJ Y Q Adhesion, Arrest & Transmigration
VCAM-1(Integrin z[ & Q Adhesion

PECAM-1(CD-31) Diapedesis



ChemicaMediatorsof Inflammation

Cell derived Plasma protein derived

Preformed Newly synthesized
Histamine Prostaglandins Complement proteins
Serotonin Leukotrienes Kinins

Lysosomalenzymes Platelet activatingfactor  Proteasesctivated
during coagulation

Nitric Oxide Factor XII
Cytokines



ChemicaMediatorsof Inflammation

Vasodilation

y Vascular

permeabili ty

Chemotaxis,
Leukocyte
activation

Tissue

damage

Prostaglandins

Nitric oxide

Histamine

\Vasoactve
amines

C3a,Cha

Bradykinin
Leukotrienes
PAF
SubstanceP

VEGF

Cbha

LTB4

Chemokines
IL-8
TNF

Baderial
products

Prostaglandins

espPGE2

Bradykinin

SubstanceP

Neutrophils
and
macrophage
lysosomal
enzymes

02
metabolites

Nitric oxide



Chemotaxis

Both exogenousand endogenoussubstancescan be chemotactic for
leukocytes (Chemoattractants)

Bacterial products, peptides with N-formylmethionine termini.
Cytokines, especially those of thechemokine family , IL-8.
Components of the complement system, particularly C5a.

Products of the lipoxygenasepathway of arachidonic acid (AA) metabolism,
particularly leukotriene B4 (LTB4).

In most forms of acuteinflammation,

V' Neutrophils predominatein the inflammatory infiltrate during the first 6 -24 hrs
V' Neutrophils are replacedy monocytes in 2448 hrs.



Phagocytosis

. Phagocytosisis defined as
the processof engulfment
of solid particulate
material by the cells (cell-
eating).

_ The cellsperforming this
function arecalled
phagocytes.

. Degranulation and the
oxidative burst destroythe
engulfed particle

e

engulfment

phagosome formed

| Iysosomes



! Phagocytosis

Thereare 2 main typesof phagocyticcells:

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

. Circulating monocytesand fixed tissue
mononuclear phagocytes,commonly called as
macrophages.



Phagocytosis

Neutrophils and macrophagesupon reaching the tissuespaces
produce several proteolyticenzymes

Lysozyme
Protease
Collagenase
Elastase

Lipase
Proteinase
Gelatinase

Acid hydrolases.

Theseenzymesdegradecollagenand extracellular matrix.



