General Pathology

Inflammation
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What is Inflammation?

Inflammation 1s the body's protective response to
injury, infection, or harmful stimuli. Its goal is to:

Eliminate the cause of injury,

Remove damaged cells,

Initiate healing.
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Signs of inflammation include:

Redness (rubor),
Heat (calor),
Swelling (tumor),

Pain (dolor),
Loss of function (functio laesa).
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Cardinal signs of inflammation
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' w. WInflammation of the mouth (stoma) itis
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Inflammation of
the tongue

(glossa)_itis

Glossitis
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Local Effects
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Leukocytes

IL-1, IL-6,
chemokines
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Systemic Effects
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TNF, Bone marrow
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Leukocyte
production

Leukocytosis
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IL-1,
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Side Effects
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TNF

Heart

Septic shock
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Endothelial cells, blood vessels

TNF |

Increased
permeability

Disseminated Intravascular Coagulation

Thrombus
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Multiple tissues

TNF Skeletal

=™ muscle

Insulin resistance

Malaise, Tiredness and loss of power.
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Types of
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Inflammation “ 7\

Feature
Onset

Cellular infiltrate
Tissue injury, fibrosis

Local and systemic
signs
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Acute

Fast: minutes or
hours

Mainly neutrophils

Usually mild and
self-limited

Prominent

Chronic
Slow: days

Monocytes/macrophage
and lymphocytes

Often severe and
progressive

Less prominent; may be
subtle
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Acute Inflammation
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Acute Inflammation

Acute inflammation 1s rapid and short-lived
(minutes to days). It is typically beneficial.
Key features:

* Triggered by infections, trauma, burns, etc.
Involves vasodilation, increased
permeability, and leukocyte (mainly
neutrophil) infiltration.

Results in edema and localized symptoms.
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Colloid osmotic
pressure

Hydrostatic .
pressure

NORMAL :
Plasma proteins

Increased hydrostatic pressure
(venous outflow obstruction,
[e.g., congestive heart failure])

pressure (decreased protein
synthesis [e.g. liver disease];
increased protein loss [e.g.,
kidney disease])

1 Decreased colloid osmotic

TRANSUDATE
(low protein content, few cells)

Fluid and protein leakage
Vascular Stage.

Vasodilation and stasis |

EXUDATE

(high protein content, and 5
may contain some white =
and red cells) * E
. | E
N e S Increased interendothelial spaces |

qi-'l.ﬂ qf 3 o 2.p

MBChB. MSc. PhD.



Nature of leukocyte infiltrates in inflammatory reactions

ACTIVITY ———>

Monocytes/
Edema Neutrophils macrophages

DAYS >
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Cellular Stage.

TNF, Bone marrow

IL'1, \
L-6 | [

Leukocyte
production

Leukocytosis

S8 Sy dexl 20
MBChB. MSc. PhD.




Cellular Stage.

Integrin activation Migration through

Rolling by chemokines Stable adhesion endothelium
Leukocyte {\ [} Sialyl-Lewis X-modified glycoprotein
,— Integrin (low-affinity state)
Integrin (high-
aﬂil}ity state)

PECAM-1
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P-selectin E-selectin Prnteoglycan Integrin ligand
(ICAM-1)

o e 22 o
Cytokines © @ Chemokines ®
(TNF, IL-1) © o A & g
Macrophage o & Q ﬂ & y ; Y Fibrin and fibronectin
with microbes Microbes (extracellular matrix)
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Inflammatory
Mediators



Chemical Mediators of Inflammation

Chemical mediators regulate every step of inflammation. They can be:
* Plasma-derived (e.g., complement, kinins),
*  Cell-derived (e.g., cytokines, histamine, prostaglandins).

CELL-DERIVED

Complement

+actwat|ﬂn

5 Factor XIl (Hageman _
factor) activation

LIVER
(major source)

PLASMA PROTEIN-DERIVED
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Important mediators include:

Mediator Source Effect
Histamine Mast cells ~ Vasodilation, T permeability
Prostaglandins Leukocytes Pain, fever, vasodilation
TNF-a, IL-1 Macrophages Fever, leukocyte recruitment
- | Plasma | . _
Bradykinin : Pain, vasodilation
: proteins
Complement (L0, Liver/plasma Chemotaxis, cell lysis

C5a)

These mediators act quickly but are tightly regulated to
prevent excess tissue damage.
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Fate of Acute Inflammation (Outcomes):

* Resolution,
. formation,
* Progression to inflammation.
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ACUTE INFLAMMATION RESOLUTION

* Vascular changes « Clearance of injurious stimuli
« Neutrophil recruitment = Clearance of mediators and acute
* Mediators inflammatory cells
- _ * Replacement of injured cells
@ s 2 g * Normal function
&
% o
* Infarction i ®
* Bacterial infections ® Gy @
* Toxins o & & : ¥ -
* Trauma

o @ﬁ; Pus formation (abscess)

Progression

Healing

Healing

« Viral infections

* Chronic infections
* Persistent injury % FIBROSIS
* Autoimmune diseases

» Loss of function
CHRONIC INFLAMMATION
* Angiogenesis
* Mononuclear cell infiltrate
* Fibrosis (scar)
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Acute
aflammation Resolution

S8 Sy dexl 20
MBChB. MSc. PhD.



Necrotising stomatitis
(NOMA)

IS a severe oral infection,
starting In the gingiva as
acute necrotising
ulcerative gingivitis and
extending onto and
destroying part of the
jaw or face.
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Chronic Pathology (Chronic Inflammation)

Chronic inflammation 1s prolonged, often lasting
weeks, months, or even years.

Causes include:
* Persistent infections (e.g., TB),
* Autoimmune diseases (e.g., rheumatoid
arthritis),
* Prolonged exposure to toxins.
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Normal tooth Periodontitis
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Features of chronic inflammation:

Infiltration by mononuclear cells (macrophages,
lymphocytes),

Tissue destruction and fibrosis (scar formation), and
angiogenesis (new blood vessels).

Can lead to organ dysfunction and chronic disease.

S8 Sy dexl 20
MBChB. MSc. PhD.



Neurological
disease

Gastrointestinal ' N
disease s

Chronic

Respiratory
disease

/ N
Rheumatoid H ) |
arthritis \ ;

Diabetes & PERIODONTITIS

Insulin
resistence
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Summary

Inflammation 1s essential but must be
controlled.

Acute inflammation 1s protective and self-
limiting.

Chronic inflammation contributes to many
diseases.

Chemical mediators orchestrate the entire
process.
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