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 Secreted polypeptide or low molecular weight regulatory
protein or glycoproteins involved in cell-to-cell signaling.
 
Assist in regulating development of immune effector cells
 
act on many cells involved in immune and  inflammatory

response
 
Some possess direct effector functions of their own

Cytotoxic, inflammatory, anti-inflammatory,
 
Immunostimulation (proliferation), chemotactic,

hematopoiesis
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Hematopoiesis (ex. CSFs, colony stimulating factors).
 
Inflammatory reaction (ex. IL1, TNF).
 
Chemotaxis (ex. IL8, MIP1- macrophage inflammatory protein 1, BLC
– B-lymphocyte chemoatractant).
 
Immunostimulation (ex. IL12, IFN).
 
Suppression (ex. IL10).
 
Angiogenesis (ex. VEGFs - vacsular endothelial growth factor).
 
Embryogenesis (ex. TGF-, LT - lymphotoxin).
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Cytokines bind to specific
receptors
 
Trigger signal transduction
pathways that alter gene
expression in target cells
 
Exhibit pleiotropy,
redundancy, synergy,
antagonism, cascade
induction

Acts through specific cellular
receptors

How cytokine mediate their biological effect ?



Properties of Cytokines



Pleiotropic
activity of
Interferon
Gamma.

Immunology,
5th Edition,
Figure 15-15,
p. 355

Multiple
effects
induced by
single cytokine



Same effect
induced by different
cytokines

Properties of Cytokines



Acts in paracrine or autocrine fashion through specific
cellular receptors

Cytokines, like hormones



  Can be produced by cells of any tissue and act on
many cells involved in immune and inflammatory
response.
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  Lymphokines - produced by activated T lymphocytes
direct the immune system response by signaling between its
cells

 
  Interleukins - presumed targets are principally leukocytes
 
  Chemokines - specific class of cytokines. Mediates

chemoattraction (chemotaxis) between cells, stimulate
leukocyte movement and regulate the migration of leukocytes
from the blood to tissues.

 
  Monokines - derived primarily from mononuclear cells

such as macrophages



Functions of Cytokines
 

Cytokines in Hematopoiesis
 

Cytokines in Innate and Adaptive
immunity



Hematopoietic
Cytokines and

Hematopoiesis:

Immunology, 5th

Edition, Figure
12-16,

p. 297

Stem Cell Factor from Bone Marrow Stromal
Cells

------------------Myelocytes------------------

Lymphocytes



Lymphocyte Production

Myelocyte Production

Stem Cell Production
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Cytokine receptors fall into  families
 
Immunoglobulin superfamily receptors
 
Class I cytokine receptor family (hematopoietin)
 
Class II cytokine receptor family (interferon)
 
TNF receptor family
 
Chemokine receptor family
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Bacterial Septic Shock:
 
 

Bacterial Cell-wall Endotoxins
 
Macrophage Overproduction of IL-1 and TNF-alpha
 
Example organisms potentially producing endotoxins:
 
Neisseria meningitidis, E coli, Pseudomonas aeruginosa,
Enterobacter aerogenes, Klebsiella pneumoniae
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Bacterial Toxic Shock
 

Polyclonal activation of T-cells by Super-Antigens
 
Over-production of IL-1, TNF, other cytokines
 
Example organisms producing super-antigens:
 
Staphylococcus aureus, Streptococcus pyrogenes
 

 
 

See pages 291 and 292, Kuby, Edition
5



Other Sources of Cytokines used in Host Response to
Pathogens:

 
e.g. Mediators in Type I Immediate Hypersensitivity





Cytokines in Therapy of Diseases
 

Cytokines have potent activities at low concentrations
in controlling responses of host cells to normal and
pathological events & thus we use them in therapy




