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What are cytokines?

 Glycoproteins (15 – 25 kDa):

 Interleukins (IL 1-35)

 Interpherons (IF type 1,2,3)

 Tumor necrosis factor family (TNF α i β)

 Colony stimulating factors (CSF)

 Others (TGF- β, LIF, MIF)

 Chemokines
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General properties of cytokines I
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General properties of cytokines II

 NOT STORED

 ACT ON AUTOCRINE, PARACRINE  (LOCAL) AND 

SYSTEMIC LEVELS

 ONE STIMULATES SECRETION OF ANOTHER

 HIGH RECEPTOR AFFINITY

 CHANGE THE LEVEL OF GENE TRANSCRIPTION 
(except chemokines, and sometimes TNF)
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Innate and adaptive immunity
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Cytokine classification

 INNATE IMMUNITY CYTOKINES

 ADAPTIVE IMMUNITY CYTOKINES

 HEMATOPOIETIC CYTOKINES 

 IMMUNOSUPPRESSIVE CYTOKINES
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INNATE IMMUNITY 
CYTOKINES

 Secreted by macrophages

 Stimmulated by LPS, nucleic acids, 
immunocomplexes, …

Those are:

 TNF-, IL-1, IL-12, IF i 

 IL-6, IL-8, IL-18, IL-23, IL-27,…
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TNF-

 - produced by macrophages

 - recruits neutrophils

 - stimulates endothelial cells to:

 express selectins (E and P) 

 secrete chemokines

 Large amounts cause systemic effects (high

body temperature, acute phase proteins production, 
appetite reduction) 

 Very large amounts cause the development
of cardiovascular shock
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TNF 
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c(TNF)=10-9 M c(TNF)=10-7 M



TNF receptor cell sygnaling
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IL-1 family

 Produced by macrophages

 A complex network of proinflamatory 
cytokines

 Group of 11 cytokines (IL-1, IL-1, IL-1Ra, 

IL-18, IL-35...)

 Function simmilar to TNF (but does NOT 

lead to apoptosis or septic shock)

 Syntesized from a stored precursor 
protein (inflammasome → caspaze 1 → IL-1 

cleavage)
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IL-12

 Secreted by macrophages and dendritic 
cells

 Activated by intracellular microbes

 Activates NK cells (cytolytic activity)

 Stimulates IF-g production by NK cells

 Promotes Th1 differentiation
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Interferons

 Type 1 (several  and one ):
 Antiviral defense

 Produced by macrophages and infected cells

 Increase MHC-I expression, inhibit viral replication 
(inhibit protein synthesis, destroys RNA), activate NK 
cells, promote Th1 differentiation

 Anti-tumor defense

 Type 2 – IF-g (innate and adaptive cytokine):
 Produced by T lymphocytes and NK cells.

 The most potent macrophage activator
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Plasmacytoid 
dendritic cells



IL-6

 Proinflamatory effects 
 produced by macrophages, T-cells, smooth muscle cells, 

fibroblasts, endothelia, osteoblasts, adipocytes
 Stimulates lymphocite T/B growth (adaptive immunity)
 Stimulates the production of acute phase proteins, fever
 Stimulates development of Th17
 Elevated in many autoimmune diseases (tocilizumab)
 Cancer: elevated IL-6 = poor survival

 Anti-inflamatory myokin
 inhibits TNFa and IL-1 effects, stimulates IL-10 

(produced by myocytes during contraction)
 exercise-associated metabolic changes, tissue repair
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Other innate immunity cytokines

 IL-10
 Produced by macrophages and helper cells
 Inhibits IL-12 and TNF- production, as well as MHC –

class II (immunosuppression)

 IL-15
 Produced in response to viral infection 
 Stimulates NK cell proliferation

 IL-15, IL-16, IL-23, IL-27, …
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ADAPTIVE IMMUNITY CYTOKINES

 Secreted by T-lymphocytes

 Stimulated by antigenes

Those are:

 IL-2, IL-4, IL-5, IF-g

 IL-6, IL-11, IL-13, IL-17,…
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IL-2

 - Secreted by activated T-cells (autocrine and 

paracrine action)

 - The most potent lymphocyte proliferator

 - Promotes proliferation and differentiation of:

 T – lymphocytes

 B – lymphocytes

 NK cells
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(Th)
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 IL-4:

 Produced by Th2

 Stimulates the development of Th2

 Stimulates IgE production

 Supresses IFg macrophare activation

 IL-5:

 Produced by Th2 and basophiles

 Activates eosinophiles

 Stimulates differentiation of Th2

 IL-6, IFg 28



(Th-2)
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(TL, NK)
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IMMUNOSUPPRESSIVE
CYTOKINES

 produced by T-CD4+ (Treg), macrophages

 Suppress macrophages and Th1

Those are:

 TGF-, IL-10

 IL-4, IL-13,…
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TGF-ß

 Inhibits lymphocyte T and macrophages, tissue

 Stimulates IgA secretion

 Stimulates production of extracellular matrix 
(healing and reparation)

IL-10
 Inhibits macrophages

IL-4 and IL-13
 Inhibit cell-mediated and stimulate humoral 

immunity
32



33

T helper cell differentiation



Th lymphocytes 
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Th1 cell
function
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(IL-4)

Th2 cell
function
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Th-17 
lymphocytes

TGF-, IL-1,
IL-6,  IL-23

Discovered in 2009.
Role in:
-host deffense against 
patogene
-(mucose and epithelia)
-tissue inflammation
-autoimmune diseases
-Th17 insufficiency = 
oportunistic infections
-IL-22 is a member of IL-10 
family
- IL-17 + IL-22 = 
proinflamatory and/or tissue 
protective function
-Th17 cells transdifferentiate 
into regulatory T cells during 
resolution of inflammation
(Nature 523, 221–225 (09 July 2015) doi:10.1038/nature14452)

41



42



4343



44DOI: http://dx.doi.org/10.1016/j.jaci.2010.04.024

http://dx.doi.org/10.1016/j.jaci.2010.04.024


45

IPEX syndrome
(immunodysregulation polyendocrinopathy enteropathy X-linked syndrome)

 Disfunction of the FOXP3 transcription factor

 autoimmune enteropathy, psoriasiform or eczematous
dermatitis, nail dystrophy, autoimmune endocrinopathies

 Autoimmune diseases (attacks from immune system 
against the body's own tissues and organs)



HEMATOPOIETIC CYTOKINES (CSF)

 G-CSF, GM-CSF

 Produced by T-cells, macrophages and endothelial 
cells from infected tissue

 IL-7

 Produced by bone marrow stromal cells

 Stimulates proliferation of pre-T and B cells

 IL-3 (multi CSF) stimulates all progenitor cells

 Produced by T helper

 IL-1, IL-5, IL-6, erythropoietin, …
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