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Chapter (3): Inflammation

= Acute inflammation

" Chronic inflammation



Definitions

Components of inflammation
process

Types of inflammation

Manifestations of inflammation
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Inflammation

Cell injury/damage

Protective response

Blood vessels

Cells: Immune cells

Inflammatory Mediators

I

Acute

waeeee INflammatory Response

Chronic




Signs of inflammation: Cardinal signs

| Swelling (Tumor)

| Redness (Rubor)

Inflammation

Heat (Colar)

E—{ Acute inflammation {

INFLAMMATION

Calor

Functio laesa

!

Pain (Dolor)

Loss of function
(Functio Laesa)




Definition

Components involved in acute
inflammation process

o Blood vessels
o Inflammatory cells

o Inflammatory mediators

Acute Inflammation

Endothelial celis

Collagen fibers

Fibroblast

Elastin

Proteoglycan filaments




Inf

ammatory Mediators

Acute inflammabton
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Liver

Plazma-derived mediators
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Acute-phase Factor X
profeins (Hageman factor)
| activation

Fever Inflammaton £ l

Clotting/ Kinin
fibrinolytic system
system (bradykinin)

Complemeni
proteins

Activation of
complement
gystem

Cells

Preformed MNewly
mediators =ynthesized
Vv v v !
Mast Plateleis Meutrophils Leukocytes Leukocytes Macrophages
cells Macrophages Macrophapges Lymphocyies
l l l Endothelial celis
Histamine Serotonin Lyscsomal Prostaglandins Nitric oxide Cytokines
enzymes Leukotrienes Oxygen-
Platelet- derived
activaiing free radicals

factor




Inflammatory Mediators

Injured tissue,
inflammatory mediators

!

Cell membrane phoapholipids

{ Corticostencid

medications
Arachidonic acid
Lipoxygenase Cyclooxygenase
pathway pathway
l % Aspirin, NSAIDs
Leukotrienes + +
(LTC,, LTD,, LTE,) Prostaglandins Thromboxane
{PGils, PGF,) (TxA)

Induces smooth muscie
contraction induces vasodilationand  Vasoconstriction
Constricts pulmonary bronchoconstriction Bronchoconstriction
girways _ Inhibits inflammatory Promotes platelet
Increases microvascular cell function function

permeabifity




Inflammatory Mediators: Cytokines

Gram-negative
bacteria

ENDOTHELIAL l ACUTE-PHASE
CELLS NEUTPOPHILS RESPONSE

Adhesion molecules
C“I Kine:
Eicosanoids
Chemokines




Acute Inflammation

Phases of acute inflammation
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Phases of acute inflammation

Acute Inflammation

Blood flow

Rolling

I IFum adhesion| | Transmigration I

(Setectins)

(81, P2 integrins)

(PCAM-1, etc.)

Phagolysosome

Cellular phase
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Local manifestations

| Swelling (Tumor)

| Redness (Rubor)

| Heat (Colar)

Acute Inflammation

Exudate |

Acute inflammation

| Pain (Dolor)

Loss of function
(Functio Laesa)

—| Serous

—| Hemorrhagic

—| Fibrinous

—| Membranous

—| Purulent

Ulceration ‘

11



Outcome of acute Inflammation

ACUTE INFLAMMATION
= Vascular changes
= Nautrophil recruitment
* Mediators

» Bacterial infections
» Toxins
* Trauma

= Viral infections

» Chronic infections
= Parsistent mjury

* Autoimmune diseases

CHRONIC INFLAMMATION
= Angrogenesis
= Mononuciear cell infilrate
= Fibrosis (scar)

RESOLUTION
* Clearance of injurious stimuh
= Clearance of mediators and acute
mfammatory calis

= Replacement of injured celis
= Normmal function

FIBROSIS
» Loss of function
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Definition

Causes

Cells

Chronic Inflammation

ACUTE INFLAMMATION

* Vascular changes
* Neutrophil recruitment

L

» Bacterial infechons
* Toxins
e Trauma

Prograssion

T

* Viral infections

» Chronic infections

» Poarsistent injury

» Autoimmune diseases

* Obesity CHRONIC INFLAMMATION
= Angiogenesis
* Mononuclear cell infitrate
» Fibrosis (scar)
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Systemic manifestations of inflammation

inflammation
Acute phase Hypothalamus:
t . Thermostatic
proteins set point

O
WBC 4. Core body temperature M/\.‘
response reaches new set point \.,
A
Fever 2. Resetting
thermostatic 5. Temperature-reducing
set pomt v responses:
i 4 Vasodiation
/ 3. Temperature-raising Swealing
l. Release of PGE; 2ot amiiah Increased ventilation
or fever-producing Vasoconstriction
cytokines from Shiverng
nflammatory cells Piloerection
Increased metabolism

Fever
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Chapter (3B): Disorders of the immune response

= Hypersensitivity reactions



Hypersensitivity

Hypersensitivity abnormal and excessive response of the activated immune system.

Immune system

Antigen

Immune response

Protective response Unwanted response
Hypersensitivity

= Pathogens: Bacteria, viruses
= Cancer

Autoimmune diseases
Allergy
Hypersensitivity reactions



Hypersensitivity reactions: Four types

Type I: Immediate hypersensitivity reaction

o Local (atopic) reactions: allergic rhinitis
(hay fever), urticaria, food allergies,
allergic asthma.

Antihistamine, nasal corticosteroids,
Cromolyn

o Systemic reactions: Anaphylaxis
Systemic epinephrine
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L IgE-secreting
plasma cell

Eosunophul
recruitment S—" o
Sensitization / S&. a e\
of mast cell .

Degranulation and
release of mediators

Primary early response
Vasodilation

Vascular damage
Smooth muscie spasm

» Release of cyiokines
Recruitment and activation
of inflammatory celis

Membrane phospholipids
Arachidonic acid
Prostailandins Leukotrienes

Secondary late response
Mucosal edema

Mucus secretion
> Leukocyte infiltration

Epithelial damage
Bronchospasm




N
Hypersensitivity reactions )

Hay Fever
(allergic rhinitis)

= Type I: Immediate hypersensitivity reaction

o Local (atopic) reactions: allergic rhinitis
(hay fever), urticaria, food allergies,
allergic asthma.

Antihistamine, nasal corticosteroids,

Cromolyn

o Systemic reactions: Anaphylaxis
Systemic epinephrine



Hypersensitivity reactions:

= Type ll: Antibody-mediated reaction
a. Complement - activated cell destruction
o Phagocytosis or membrane attack complex

Example: mismatch blood transfusion,
autoimmune hemolytic anemia (AIHA)

Complement
activation

Opsonization, MAC,
phagocytosis




Hypersensitivity reactions:

= Type ll: Antibody-mediated reaction

b. Antibody-dependent cell cytotoxicity (ADCC)
o CD16 on NK cells
Example: pemphigus vulgaris

Blisters and crusts on skn

Antibodies bind to Primary NK cells Crosslinking of CD16 Target cell killing occurs
antigens on target cells recognize cell triggers the release through a process
bound antibodies of perforins and of apoptosis
W other proteins
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Hypersensitivity reactions:

Cell membrane /,— Cell surface or
{ ECM antibody

200N

= Type ll: Antibody-mediated reaction

c. Complement - and Antibody-Mediated inflammation

Examples: rejection of organ graft, Goodpasture syndrome
(inflammation in kidneys and lungs basement
membranes)

Complement
activation

Leukocytes

Inflammation and
B tissue injury




Hypersensitivity reactions:

= Type ll: Antibody-mediated reaction

d. Antibody-Mediated cellular dysfunction

Examples:

o Graves disease: antithyroid drugs as methimazole, propylthiouracil

o Myasthenia gravis: Cholinesterase inhibitors (Neostigmine), Corticosteroids

Thyroid
epithelial cell
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Antibody
against TSH

receptor

! Thyroid hormone
production and release
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Hypersensitivity reactions:

=  Type lll: Immune complex-mediated reaction

Examples:

O

©)
©)
O

SLE: Systemic lupus erythematosus
Autoimmune rheumatoid arthritis

Serum sickness (serum, drugs, insect venoms)
Arthus reaction

Antihistamine, NSAIDs, Corticosteroids, epinephrine

Vessel endothelium

s K53 Fibrinoid

nNecrosis

Tissue-damaging
mediators




Hypersensitivity reactions:

= Type lll: Immune complex-mediated reaction

Examples:
o SLE: Systemic lupus erythematosus
o Autoimmune rheumatoid arthritis
o Serum sickness
o Arthus reaction

B , §‘ . J
SLE Serum sickness Arthus reaction
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Hypersensitivity reactions:

=  Type IV: Cell-mediated reaction

Examples:
o Tuberculin skin test

o Contact dermatitis
o Hypersensitivity pneumonitis
Antihistamine, Corticosteroids
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