


INFLAMMATION
· Inflammation is protective response of vascularized tissue to eliminate microbes or toxins from the site of cell damage or sites of infection
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HISTORICAL EVENTS
· Inflammation was first described by Egyptian papyrus (around 3000BC)
· Later Roman writer, Celsus (1st century AD) first listed 4 cardinal signs of inflammation
· Rudolf Virchow added “loss of function (function laesa)  in the 19th century
· John Hunter ( Scottish surgeon) – inflammation is not a disease but a stereotypic response to injurious stimuli by host 
· Elie Metchnikoff -  described phagocytosis
CAUSES OF INFLAMMATION 
· Infections – bacterial, viral, fungal, parasitic and microbial toxins
· Necrotic tissue – molecules released from necrotic cells induce inflammatory reaction
· Foreign bodies (splinters, dirt, sutures) – elicit inflammation by themselves or can cause tissue injury . Deposition of endogenous substances like urate crystals, cholesterol crystals,  lipids can also  produce inflammation
· Immune reactions – autoimmune diseases where injurious immune responses are directed against self antigens


STEPS IN INFLAMMATORY REACTION
· RECOGNITION OF NOXIOUS AGENTS
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Nature of the leukocyte infiltrate varies with the age of the inflammatory response and the type of stimulus
· Neutrophils respond faster to chemokines and are more in number
· Neutrophils are short lived and undergo apoptosis
· Monocytes survive longer and proliferate in tissues  
· Once leukocytes are recruited, they must be activated to perform their functionsSS
· Responses of leukocytes depend upon the receptors which deliver the signals to leukocytes 
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Chemical mediators
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Vascular changes

* Vasodilation

« Increased vascular permeability

* Changes in endothelium, so that leukocytes can
adhere and move into tissue
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Recruitment of leukocytes from the circulation into the
tissue at the site of microbial invasion or tissue injury
occurs because of changes in vasculature
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Removal of stimulus mainly by phagocytic cells, which
ingest and destroy the microbes and dead cells
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Repair — consists of healing the damaged tissue. It may be
by regeneration of surviving cells and replacing the dead
tissue or filling the residual defects with connective tissue
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Acute inflammation

Types of inflammation  ———  Chronic inflammation

Granulomatous inflammation
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FEATURES ACUTE INFLAMMATION CHRONIC INFLAMMATION

Onset

Cellular infiltrate

Tissue injury , fibrosis

Local and systemic signs

Fast : minutes or hours

Mainly neutrophils

Usually mild and self limited

Prominent

Slow : days

Monocytes / macrophages
and lymphocytes

Often severe and
progressive

Less
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* The two major phagocytes are neutrophils and macrophages

Origin HSCs in bone marrow HSCs in bone marrow
Life-span in tissues Several days Inflammatory macrophages: days or weeks
Tissue-resident macrophages: years
Responses to activating  Rapid, short-lived More prolonged, slower
stimuli
Reactive oxygen species  Rapidly induced by assembly of Less prominent
phagocyte oxidase (respiratory burst)
Nitric oxide Low levels or none induced following transcriptional activation
of iINOS
Degranulation Major response Not prominent
Cytokine production Low levels or none Major functional activity
NET formation Rapidly induced, by extrusion of NO

nuclear contents

Secretion of lysosomal Prominent Less
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Leukocytes

Mediators of host defense

Antibodies and
complement proteins
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Initiating stimulus — microbial products and
substances released from necrotic cells etc

Resident sentinel cells like macrophages, den
cells, mast cells have receptors that recognize
microbial products and substances released from
damaged cells

Engagement of these receptors leads to activation of
cell and production of mediators of inflammation ,
which trigger the subsequent steps of inflammation

Mediators act on blood vessels producing
vascular changes
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microbes
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