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TRANSMIGRATION:
• CD 31 (PECAM-1), platelet 

endothelial cell adhesion 
molecule expressed both on 
leukocytes and endothelial cells

• WBC pierce through wall by 
collagenases





CHEMOTAXIS:
• WBCs moving to injury tissue site
• Due to CHEMOATTRACTANTS 

(exogenous and endogenous):
Bacterial products Peptides (N-…)

Cytokines Chemokine family

Complement system C5a

Lipoxygenase pathway 
AA

LTB4



WBCs infiltrate in 
tissue:

• Depends on the age of inflammatory 
response and the type of stimulus
Neutrophils 
(PMNs)

6-24 hours, acute 
phase

Macrophages and 
lymphocytes

24-48 hours and 
then may stay

Allergic reactions Eosinophils







LEUKOCYTE 
ACTIVATION:

• Phagocytosis 
and 
intracellular 
killing

•Neutrophils 
and 
monocytes



PHAGOCYTOSIS:
• 1. Recognition and attachment of the 

enemy: mannose receptors; opsonins 
(IgG, C3b)

• 2. Engulfment forming phagocytic 
vacuole: phagosome

• 3. Killing & degradation: reactive 
oxygen species (ROS); NO. H2O2-
MPO-halide is the most potent 
bactericidal system of neutrophils





NITRIC OXIDE (NO)
• Soluble gas produced from Arginine by 
NO synthase (NOS)

• NOS 3 types: eNOS, nNOS, iNOS
• iNOS: intracellular killing stimulated by 

cytokines mainly IFN-₰
• NO reacts with superoxide (O2-*) to form 

ONOO* radical peroxynitrite



GRANULE ENZYMES
• Present in PMNs and monocytes
• In PMNs: 2 types; large azurophil 

(primary) and smaller (secondary) 
granules.

• Primary G: MPO, other enzymes
• Secondary G: lysozyme, and others
• These are usually neutralized by anti-

proteases (such as ἅ-1 antitrypsin: 
inhibits elastase)…deficiency…diseases



NEUTROPHIL EXTRACELLULAR 
TRAPS (NETs)

• Viscous meshwork of nuclear 
chromatin binds peptides and 
anti-microbial agents after PMN 
death  (NETosis)

• Sepsis
• Maybe involved in SLE





LEUKOCYTE-MEDIATED 
TISSUE INJURY

• A. Prolonged inflammation (TB 
an Hepatitis)

• B. Inappropriate inflammatory 
response (auto-immune diseases)

• C. Exaggerated response 
(asthma and allergic reactions)                                                                 



OTHER FUNCTIONS OF 
ACTIVATED WBCs

• Amplify or limit reaction 
(cytokines)

• Growth factors secretion (repair)
• T-lymphocytes has also a role in 

acute inflammation (T-HELPER-17); 
produce cytokine IL-17 (deficiency 
cause disease)



Lecture 4



TERMINATION OF 
ACUTE IR

Mediators are produced in rapid bursts
Release is stimulus dependent

Short half-lives
Degradation after release

PMNs short life (apoptosis)
Stop signals production (TGF-ẞ, IL-10)

Neural inhibitors (cholinergic): inhibits TNF







MEDIATORS OF A. 
INFLAMMATION:

Tissue macrophages, dendritic cells & mast cells

Vasoactive amines Histamine, serotonin
Lipid products PGs and LTs
Cytokines IL, TNF and 

chemokines
Complement
activation

C1-9



GENERAL FEATURES OF 
MEDIATORS:

• Cell derived at the site: from granule 
release or synthesized upon 
stimulation

• Plasma proteins: needs activation
• Active mediators needs stimulation
• Most mediators have short life span
• One can activate the other









POINTS TO REMEMBER 
ABOUT AA METABOLISM:

• Aspirin – cycloxygenase 
• Steroids – phospholipase and anti inflamm
• Prostacyclin (PGI2): vasodilator and – Pl 

aggreg
• Thrombaxane A2: vasoconstrictor and + pl 

aggreg 
• TXA2-PGI2 imbalance: IHD & CVA
• PG (PGE2): pain & fever



CYTOKINES:

• Proteins secreted by many cells 
(activated lymphocytes, 
macrophages and dendritic cells)

• Mediate and regulate immune 
and inflammatory response







CHEMOKINES:
• Small proteins, mainly 

chemoattractants
• 40 different and 20 receptors
• 4 groups: C-X-C; C-C; C; CX3-C
• They have G-protein coupled receptors
• 2 main functions: A inflammation & 

maintain tissue architecture



COMPLEMENT 
SYSTEM:

• Soluble proteins (inactive) needs 
activation

• More than 20, C1-C9
• Innate & adaptive immunity
• Functions: vascular permeability, 

chemotaxis & opsonization
• C3 is most abundant; cleavage of which is 

the critical in all pathways 







C S FUNCTIONS:
• Inflammation: histamine like, 

anphylatoxins (C5a).
• Opsonization & phagocytosis: enhance 

phagocytosis (C3b)
• Cell lysis: Membrane Attack Complex 

(MAC), C9 multiples. Makes small holes 
in thin membrane of microbial wall



REGULATORY PROTEINS 
FOR CS:

• C1 inhibitor: if deficient hereditary 
angioedema

• Decay accelerating factor (DAF), which 
inhibit C3 convertases and CD59 inhibits 
MAC Abnormalities cause PNH

• Factor H: proteolysis of C3 convertase; 
mutations cause hemolytic uremic syndrome

• CS protein deficiencies can occur leading to 
infection susceptibility



 كنيعب ةزغ لهأ سرحا مهللا .مهمادقأ تبثو ةزغ لهأ رصنا مهللا
 مهفوخ لدّبو ،ارًيصنو اًنوع ةزغ لهF نكُ مهُللا .مانت ? يتلا

.ةبيهلاو ةوقلاو ةبلغلاو ةزعلاو ةرصنلا ةزغ لهF لعجا مهللا .اًنمأ


