
Inflammation



• Definition:

• Inflammation is a protective response
intended to eliminate the initial cause of cell
injury as well as the necrotic cells and tissues
resulting from the original insult.



• Inflammation accomplishes its protective 
mission by:

1. diluting, 

2. destroying, 

3. or otherwise neutralizing harmful agents 
(e.g., microbes and toxins).

• Inflammation then sets into motion the
events that eventually heal and repair the
sites of injury



• The inflammatory reaction and the
subsequent repair process can cause
considerable harm.

1. if the reaction is very strong (e.g., when the
infection is severe),

2. prolonged (e.g., when the eliciting agent
resists eradication),

3. or inappropriate (e.g., when it is directed
against self-antigens in autoimmune
diseases.

4. or against usually harmless environmental
antigens in allergic disorders).



• The cells and molecules of host defense normally circulate
in the blood, and the goal of the inflammatory reaction is
to bring them to the site of infection or tissue damage.

• Several types of cells and molecules play important roles in
inflammation. These include blood leukocytes and plasma
proteins, cells of vascular walls, and cells and extracellular
matrix (ECM) of the surrounding connective tissue



• Inflammation can be acute or chronic. 

• Acute inflammation is rapid in onset and of
short duration, lasting from a few minutes to
as long as a few days, and is characterized by
fluid and plasma protein exudation and a
predominantly neutrophilic leukocyte
accumulation.



• Chronic inflammation may be more insidious, 
is of longer duration (days to years), and is 
typified by influx of lymphocytes and 
macrophages with associated vascular 
proliferation and fibrosis (scarring). 



• However, these basic forms of inflammation
can overlap, and many variables modify their
course and histologic appearance.



Cardinal signs of inflammation

1. Heat 

2. Redness 

3. Swelling 

4. Pain 

5. Loss of function



• The external manifestations of inflammation,
often called its cardinal signs, result from the
vascular changes and cell recruitment: heat
(calor), redness (rubor), and swelling (tumor).

• The two additional cardinal features of acute
inflammation, pain (dolor) and loss of function
(functio laesa), occur as consequences of
mediator elaboration and leukocyte-mediated
damage.



Acute Inflammation

• Acute inflammation has two major components:

1. Vascular changes: alterations in vascular caliber
that lead to an increase in blood flow; structural
changes in the microvasculature that permit
plasma proteins and leukocytes to leave the
circulation; and

2. Cellular events: emigration of the leukocytes
from the microcirculation, their accumulation in
the focus of injury, and their activation to
eliminate the offending agent



Certain terms

• An exudate is an inflammatory extravascular fluid that
has a high protein concentration, cellular debris, and a
specific gravity above 1.020. It implies significant
alteration in the normal permeability of small blood
vessels in the area of injury.

• In contrast, a transudate is a fluid with low protein
content (most of which is albumin) and a specific
gravity of less than 1.012. It is essentially an
ultrafiltrate of blood plasma that results from osmotic
or hydrostatic imbalance across the vessel wall without
an increase in vascular permeability.



• Edema denotes an excess of fluid in the
interstitial or serous cavities; it can be either
an exudate or a transudate.

• Pus, a purulent exudate, is an inflammatory
exudate rich in leukocytes (mostly
neutrophils), the debris of dead cells and, in
many cases, microbes.



Stimuli for acute inflammation 

1. Infections (bacterial, viral, parasitic) and 
microbial toxins

2. Trauma (blunt and penetrating)
3. Physical and chemical agents (thermal injury, 

e.g., burns or frostbite; irradiation; some 
environmental chemicals)

4. Tissue necrosis (from any cause)
5. Foreign bodies (splinters, dirt, sutures)
6. Immune reactions (also called hypersensitivity 

reactions)


