


CHEMICAL MEDIATORS OF INFLAMMATION

Definition: any messenger that acts on blood vessels, inflammatory cells
or other cells to contribute to an inflammatory response.

Exogenous
Aendotoxins

Endogenous
Aplasma
Aleukocytes
Aendothelial cells
Afibroblasts
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CHEMICAL MEDIATORS OF INFLAMMATION

Definition: any messenger that acts on blood vessels, inflammatory cells
or other cells to contribute to an inflammatory response.

CELLULAR MEDIATORS SOURCE
Preformed mediators | [ Histamine Mast cells, basophils, platelets
- 11 Serotonin Platelets
anul
1 oRoony dianties. 1L Lysosomal enzymes Meutrophils, macrophages
- Prostaglandins All leukocytes, platelets, EC
Leukotrienes All leukocytes
: Platelet-activating factors | All leukocytes, EC
Newl thesized
ot Activated oxygen species | All leukocytes
Nitric oxide Macrophages
- Cytokines Lymphocytes, macrophages, EC

Factor XIl (Hageman || Kinin system (bradykinin)
factor) activation L Coagulation / fibrinolysis sygiem

B Gaa d
Complement (i }aﬂaphylatoxms

activation Can
L Cgh.g (membrane attack complex)

(major source)




CHEMICAL MEDIATORS - General Principles

AMechanisms of action
a receptor-ligand interactions (1°)
a direct enzymatic activity
a Ooxidative damage

ANetwork of interacting chemicals
a high degree of redundancy
o guarantees amplification & maintenance of inflammatory response

AShort half life

APotentially harmful




CHEMICAL MEDIATORS by EVENT

A Vasodilation
a histamine, nitric oxide, prostaglandins

A Increased Vascular Permeability
a histamine, C3a & C5a, bradykinin, ROS, leukotrienes, PAF

A Chemotaxis
s Cb5a, LTB, & LTC, chemokines (TNF-U,IL-1, IL-8), bacterial products (LPS)




CHEMICAL MEDIATORS by EVENT

A Fever
o IL-1, TNF-U, IL-6, Prostaglandins

A Pain

a Kinins (Bradykinin, Substance P), Prostaglandins,

A Tissue Damage (leukocyte products)

a Lysosomal enzymes

s ROS/ONOOA




VASOACTIVE AMINES

Histamine (& serotonin)

o Histamine mainly from mast cells
A Vasodilation and Increase Vascular Permeability
A Contraction of non-vascular smooth muscle (bronchi)
A Stimulate cells to produce eotaxins (attract eosinophils)

INFLAMED (1) Increased blood flow

[
Arteriole dilation

Expansion of capillary bed Venule dilation




VASOACTIVE AMINES

Releasing Stimulators

s Ag binding to IgE on mast cells
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fragments of C3a and Cha

direct physical or chemical injury

Cytokines (IL-1, IL-8)

Neuropeptides (substance P)
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PLASMA PROTEASES

All 3 systems are interrelated

Complement system
Akilling system
Avasoactive
A chemotactic

Kinin system
A highly vasoactive
Apain

Clotting / fibrinolytic system
Avasoactive
Acleaves C3

Cofactor = i
high molecular

weight kininogen 7|
(HMWK)

>

“ FActor Xlla

actor XIl (Hageman factor)

Collagen, basement membrane,
clivated platelets

7

/

Xlla

Kallikrein <-— Prekallikrein

/ \ Fnbnnolyuc

HMWK = Bradykinin sym
Kallikrein

Plasminogen ==——————> Plasmin

.
Clotting cascade

Xlla

Factor X| =——> Xla

Protease-
activated

receplors
[ l » Thrombin ’ d . nﬂAcmt.
(factor Il) (lla) inhammaton

Factor X = Xa

Prothrombin

» Fibrin <

/ Fibrinogen

Fibrinopeptides

Fibrin-split
products




COMPLEMENT SYSTEM

Three pathways:

A Classical pathway (antibodies)

A Alternate pathway (microbe LPS)

A Lectin pathway (sugar on microbes)

COMPLEMENT ACTIVATION

C3b is deposited
on microbe

- Mannose-
¥ binding lectin

Classical
pathway

Lectin —
pathway .
o




COMPLEMENT SYSTEM

Important functions:;

AC3a and C5a (anaphylatoxins)

AOpsonize microorganisms to facilitate phagocytosis

AMembrane Attack Complex (MAC) G lysis of pathogens

o release histamine (mast cells) G increased vascular permeability
a chemotactic for many inflammatory cells

COMPLEMENT ACTIVATION EFFECTOR FUNCTIONS

C5a, C3a: Inflammation

Alternative

pathway Microbe

Recruitment and Destruction of microbes
activation of leukocytes by leukocytes
C3a p} C3b: Phagocytosis

pathway
Recognition of bound C3b Phagocytosis

Classical

C3b is deposited

Antlb i
y\ on microbe by phagocyte C3b receptor of microbe

" MAC: Lysis of
Lectin ) 4 - microbe ﬁ %
pathway Mannose- Formation of 4'/I§- @»
binding lectin membrane attack > | ﬁx

complex (MAC)
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KININ SYSTEM

BRADYKININ

Bradykinin
Aactivated by Hageman factor (Xlla)

Agenerated from plasma proteins (kininogens)
Aactions:

a potent vasodilator

o Stimulates release of histamine (g vasc. perm.)
a contraction of non-vascular smooth muscle

a produces pain

a activates the arachidonic acid cascade




KININ SYSTEM
SUBSTANCE P

Substance P

A secreted by nerve fibers (and some leukocytes)
A similar functions to bradykinin

A also activated by capsaicins




