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iE Inflammation
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Inflammation 1Is a protective response of
vascularized living tissues to local injury, leading

to the accumulation of fluid and leukocytes In
extravascular tissues.
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What iIs Inflammation?
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Major events in acute inflammation

=»-Nemodynamic changes

( E Vascular events _ ==sincreased vascular permeability

= Fluid exudation

=>|cukocyte exudation
< E Cellular events ,
=»nhagocytosis

=) {iSSUE Injury



Major events Iin
Inflammation

NORMAL Occasional resident

= Ilymphocyte or
macrophage

Extracellular . o ..
matrix P 2

Arteriole

INFLAMED

Edema expands extracellular matrix

: Neutrophil ! ® Deposition of fibrin

emigration and other plasma

) / proteins

Venule
dilation

Arteriole

dilation Expansion of capillary bed

Increased blood flow
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Leucocyte exudation and phagocyt05|s
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(Leucocyte exudation )
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Leukocyte exudation

Leukocytic margination and rolling
H 4 B SR AR B
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Leukocytic adhesion
1 4 B 6 B

Leukocytic transmigration
= 2 Fa i
Chemotaxis
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Leukocyte exudation
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Leukocytic margination and rolling
SENLTE VI ¥

m Leave central axial

St .
B % % Selectin

o ZHMuANX HINAR A LectindE 4544
o AR BAMMRIMAFEER (HERIRILHI LewisX)
o 732: E- selectin (endothelial-)

P- selectin (endothelial- platelet-)
L- selectin (leukocyte-)
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Leukocyte exudation

Leukocytic adhesion [ 41 fg %5 it Ig domain
B AEREABEE (Ummunoglobulin family)

® ICAM-1 intercellular adhesion molecule 1
e VCAM-1 vascular cell adhesion molecule 1

m A FE (integrin)
e LFA-1 (CD11a/CD18) , MAC-1 (CD11b/CD18)

o VLA-4, a4B7 = =
H 0 M0, REintegrini =§: Integrin =:=:
M, 5 P 4 LA ICAM-1 g g I
SHEAER, FEHMW /,‘L“/\.\ I
: : S tmmunoglobulin




Leukocyte exudation
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Integrin activation Migration through

Rolling by chemokines Stable adhesion endothelium
Leukocyte Sialyl-Lewis X-modified glycoprotein
— Integrin (low affinity state)
Integrin (high-
affinity state)

PECAM-1
(CD31)

Integrin ligand
@ Proteoglycan s (ICAM-1)
8N
®» dq B Q
Cytokines " Chemokines »
Macrophage
(TNF, IL-1) with microbes

Fibrin and fibronectin <
(extracellular matrix)

The multiple process of leukocyte migration through blood vessels

Robbins and Cotran Pathologic Basis of Disease 7th edition
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and interleukin 1
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Leukocyte margination and rolling
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Leucocytes transmigration and chemotaxis

WBCHE I ifiL B BE 3\ JA [ A 23 i FEFRYF HH (transmigration)

Bk iz 77 (ameboid movement)
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Process of Leucocytes transmigration




Leukocytes transmigration

here PMN's that are marginated along the dilated venule wall
(arrow) are squeezing through the basement membrane and
spilling out into extravascular space.




Leucocytes emigration and chemotaxis

M ;

EACAEH (chemotaxis): & H 4l SIS A6 2P0 IR BE AR [n) AL 2 R

WVEE %z, B E N2 PH5-20pm.

M ;
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1k El - (Chemotactic Factors): EAEWK 5| H 41 i B shF1ik2
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Chemotaxis: After extravasating from the blood, leukocytes
migrate toward sites of injury along a chemical gradient in a
process called Chemotaxis.

e Exogenous: bacterial products
e Endogenous: Cba, leukotrene B4, IL-8
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Leucocytes emigration and chemotaxis

RIEWIANEI B, BMRAHEFHIAR, HFHWBCAF
Acute inflammation:
6-24h: neutrophil o R LRI AN MU AR A, FE24-48hAZETS;
o BN 4 T 4k S

24-48h: macrophage o AR B HEtb B T AR

O Bacteria infection: neutrophils

O Virus infection: Lymphocytes

O Allergic reaction: Eosinophilic leukocytes



Types of leucocytes
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hiERiZApE (NEEZRRE) neutrophil

o TMERIE, WHRMERAE, RAEFIY

o TAEE MBI, KN
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B (K&EZHAE) macrophage
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MEZHAR (lymphocyte) [BF o
. HEMBRFEELE AT WP

B S
o THEMISAIREEX,
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Leukocyte exudates and phagocytosis

Functions of leukocytes

m phagocytosis 7FWEAE

m Immunologic reaction R /E T

m tissue injury 2R 1E H

e AE 18 B A0 AR P IRIA ROMEAL, MW R AT H 2
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Process of phagocytosis

@ Recognition and attachment
AR

-opsonins and opsonization

CRE D
@ Engulfment

T
@ killing or degradation
A5 0 P i
e Neutrophilic leukocytes (microphage)
Phaqgocytes

e Macrophage



Process of phagocytosis

@ Recognition and attachment 25 f1 [
-7 Wik 2 Jf0 3R T 32 A4
--HEZMWAER (opsonins and opsonization )

WHHEE (opsonin) : &¥F—RiE i B2 A Y A R4
RAEWRIIGERIEE R , FENIGG-FcE. C3b. BER
|gGELC3bBZEMAEM L FERR N HE ZE 4L (opsonization)
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Process of phagocytosis

@ Engulfment FA
o TIE{K (phagosome)

o FIEWEF{X (phagolysoso
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Process of phagocytosis

o killing or degradation 45 1 %f#
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phagocytosis process

Adherence

Lysosome membrane fusion with enzyme release




Leukocyte exudates

and phagocytosis

Functions of leukocytes

B Immunologic reaction
macrophage
lymphocyte

plasma cell
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Leukocyte exudates and phagocytosis

Functions of leukocytes

--- tissue injury
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Secretion
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: %B@,ﬁjﬁ%fﬁj&ﬁﬁ Leucocytes functional defect
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Major events In acute inflammation

Microcirculatory events

® Hemodynamics changes (vascular response)
® Blood vessel permeability increase
® Fluid exudation

Cellular events

Margination, adhesion, and transmigration of leukocytes
chemotaxis (Chemotactic factors)

Phagocytosis » Recognition (attachment-opsonins)

Immunologic reaction | Enguliment |
_ o killing and degradation
Tissue Injury




RAENFR Inflammatory mediator

A large and increasing number of chemical substances
which partake in the processes of acute inflammation.
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B Mediators released by cells

B Mediators originating from plasma
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SlERERMBEZN R

o MEY 7K. Mg, ZZBK, PGE2, PGD2, PGF2
PGI2, NO

o I EFEY

Ei%r%]: éﬂﬂﬁﬁy %jﬁﬂk’ C3a C(Cbha

LT: C4 D4 E4, PAF, PYIJi

o &tk: Cha, LTB4, MW, =4y, IL-8, TNF
® ﬁﬁl‘: IL_].’ IL_G) TNF, PG

o N
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O Factor X1l (Hageman factor)
Cofactor = Collagen, basement membrane,
high-molecular- activated platelets

weight kininogen —

(HMWK)

.
“ Factor Xlla
|
Clotting cascade
){Ila IIEI.
Kallikrein *l— Prekallikrein Factor X| ——— Xla

Factor X —h-l ¥a Protease-
activated
Fibrinulytic l receptors

Acute
HMWK —— Bradykinin Prothrombin =——— Thrombin — .
system (Factor Il) (lla) inflammation
Kallikrein
Plasminogen » Plasmin —— Fibrin = /- Fibrinogen
l’ l Fibrinopeptides
Complement Fibrin-split
cascade products
Plasmin
1 Interrelationships between

C3————— Cia

the four plasma mediators



Cell-derived mediators

Mediators Sources Actions

Histamine Mast cells, basophils, Vasodilation, increased vascular permeability,
platelets endothelial activation

Serotonin Platelets Vasodilation, increased vascular permeability

Prostaglandins Mast cells, Vasodilation, pain, fever
leukocytes

Leukotrienes Mast cells, Increased vascular permeability, chemotaxis, leukocyte
leukocytes adhesion and activation

Platelet-activating Leukocytes, mast Vasodilation, increased vascular permeability, leukocyte

factor cells adhesion, chemotaxis, degranulation, oxidative burst

Reactive oxygen Leukocytes Killing of microbes, tissue damage

species

Nitric oxide Endothelium, Vascular smooth muscle relaxation, killing of microbes
macrophages

Cytokines (TNF, IL-1) Macrophages, Local endothelial activation (expression of adhesion
endothelial cells, molecules), fever/pain/anorexia/hypotension, decreased
mast cells vascular resistance (shock)

Chemokines Leukocytes, Chemotaxis, leukocyte activation
activated

macrophages



plasma protein-derived mediators

Mediators Sources Actions

Complement Plasma Leukocyte chemotaxis and activation,

products (Cb5a, C3a, (produced in vasodilation (mast cell stimulation)

C4a) liver)

Kinins Plasma Increased vascular permeability, smooth
(produced in muscle contraction, vasodilation, pain
liver)

Proteases activated Plasma
during coagulation  (produced in
liver)

Endothelial activation, leukocyte
recruitment
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m M 5%, @R, PGE2, PGD2, PGF2, PGI2, NO

m MBS, Apfs-2eam S8k, C3aficsa

miEAER: csa, LTB4, GBI, IL-1, TNF, IL-8
m e -1, TNF, PG

mKJE: PGE2, Z2Mik

m ARG AamE, Wk, No
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Neurg- . Acute - Acute .. Chronic = i
logic = vascular = cellular = cellular > Healing
Edema Pus Resolution Scar
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Exudate _
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Mast cell degranulation i
Pre Capillary Arteriole Capillary Post Capillary Venule
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