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Cytokine Receptor Source Targets Major Function Disease Association

Interleukin 
(IL)-1α; 
IL-1b

IL1RI and 
IL1R-AcP

Macrophages, 
many others

Macrophages, 
thymocytes, CNS, 
others

Inflammatory; promotes 
activation, costimulation, 
and secretion of cytokines 
and other acute-phase 
proteins; pyrogenic

↑ = inflammatory bone resorption; gout; 
promotes Th17 response

IL-1ra 
(antagonist)

Soluble decoy 
receptor: 
IL1RII and 
IL1R-AcP

IL-1ra and the soluble 
decoy receptor complex 
inhibit IL-1-mediated 
inflammatory responses

IL-2 IL2Rα, IL2Rb, 
and IL2Rγ

T cells T, B, NK cells, and 
macrophages

Proliferation; enhance-
ment of cytotoxicity, IFNγ 
secretion, and antibody 
production

↓ = lymphoproliferative disease and 
susceptibility to autoimmune disease; 
reduced Treg development. 
↑ = reduced Th17 development.

IL-3 IL3Rα and bc T cells, mast cells, 
eosinophils

Hematopoietic 
progenitors, macro-
phages, mast cells

Differentiation and survival 
of lymphoid and myeloid 
compartment

IL-4 IL4Rα and 
IL2Rγ or IL4Rα 
and IL13R

T cells, mast cells T cells, B cells, 
macrophages, 
monocytes

Proliferation; 
 differentiation of Th2; 
promotes IgG and IgE 
production; inhibits 
cell-mediated immunity 
and Th17 development

↓ = susceptibility to extracellular 
pathogens and decreased response to 
allergens. 
↑ = allergic asthma.

IL-5 IL5Rα and bc Th2 cells Eosinophils, B cells Proliferation and 
activation; hallmark of Th2 
effector cells

↓ = eosinophil and B-1 cell deficiency. 
↑ = allergic asthma.

IL-6 IL6Rα and 
gp130

Macrophages, T 
cells, fibroblasts, 
and others

Wide variety of cells: 
B cells, T cells, 
thymocytes, myeloid 
cells, osteoclasts

Inflammatory and 
costimulatory action; 
induces proliferation and 
differentiation; synergizes 
with TGFb to drive Th17

↓ = deficient innate immunity and acute-
phase responses, lymphopenia

IL-7 IL7Rα and 
IL2Rγ

Thymic stromal 
cells, bone marrow, 
and spleen

B cells, T cells, 
thymocytes

Homeostasis, differentia-
tion, and survival

↓ = severe combined immune deficiency 
(SCID)

IL-9 IL9R and 
IL2Rγ

T cells (Th2) T cells, mast 
cells, neutrophils, 
epithelial cells

Proliferation; promotes 
Th2 cytokine secretion

IL-10 IL10R1 and 
IL10R2

Differentiated T 
helper cells, Tregs, 
B cells, dendritic 
cells, others

Macrophages, T 
cells, dendritic cells, 
B cells

Immune suppression; 
decreases antigen 
presentation and MHC 
class II expression of 
dendritic cells; down-
regulates pathogenic Th1, 
Th2, and Th17 responses

↓ = immune pathology due to uncon-
trolled inflammation. 
↑ = inhibits sterile immunity to some 
pathogens.

IL-11 IL11Rα and 
gp130

Stromal cells Hematopoietic 
stem cells, B cells, 
megakaryocytes

Proliferation ↑ = exacerbates airway diseases

IL-12 (p35 + 
p40)

IL12Rb1 and 
IL12Rb2

Macrophages, 
dendritic cells, B 
cells, neutrophils

T cells, NK cells Differentiation and 
proliferation; promotes 
Th1 and cytotoxicity

↓ = impaired Th1 responses and 
increased susceptibility to intracellular 
pathogens

IL-13 IL13R and 
IL4Rα

T cells B cells, macro-
phages, others

Goblet cell activation in 
lung and gut; proliferation 
and promotion of IgE 
production; regulation of 
cell-mediated immunity 

↓ = impaired Th2 responses to extracel-
lular pathogens and allergens.  
↑ = exacerbates airway diseases.

IL-14 Not defined T cells B cells Promotion of B cell growth

IL-15 IL15Rα, IL2Rb, 
and IL2Rγ

Broad expression in 
hematopoietic cells 

T cells, NK cells, 
epithelial cells, 
others

Proliferation and survival; 
cytokine production

↓ = deficiency in NK cells and defective 
generation of memory T cells

IL-16 Not defined T cells, eosinophils, 
mast cells

CD4+ T cells Recruitment of CD4+ T 
cells
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Abbreviations
AcP, accessory protein; IL, interleukin; R, receptor; bc, common beta chain; Th17, IL-17-producing helper T cells; Treg, regulatory T cells; NK, natural killer cells; ↑, increased 
expression; ↓, decreased expression; CNS, central nervous system; Th2, T helper 2 cells; Th1, T helper 1 cells; TGFb, transforming growth factor-b.

ReFeRenCeS

Barksby, H.E., Lea, S.R., Preshaw, P.M., and Taylor, J.J. (2007). The expanding family of interleukin-1 cytokines and their role in destructive inflammatory disorders. Clin. Exp. 
Immunol. 149, 217–225.

Leonard, W.J., Noguchi, M., Russell, S.M., and McBride, O.W. (1994). The molecular basis of X-linked severe combined immunodeficiency: The role of the interleukin-2 recep-
tor gamma chain as a common gamma chain, gamma c. Immunol. Rev. 138, 61–86.

Ma, A., Koka, R., and Burkett, P. (2006). Diverse functions of IL-2, IL-15, and IL-7 in lymphoid homeostasis. Annu. Rev. Immunol. 24, 657–679.

Moore, K.W., de Waal Malefyt, R., Coffman, R.L., and O’Garra, A. (2001). Interleukin-10 and the interleukin-10 receptor. Annu. Rev. Immunol. 19, 683–765.

O’Shea, J.J., Tato, C.M., and Siegel, R. (2008). Principles of immune recognition: Cytokines and cytokine receptors. In Clinical Immunology, 3rd Edition, R.R. Rich, W.T. 
Shearer, T.A. Fleischer, H.W. Schroeder, C.M. Weyand, and A.J. Frew, eds. (Amsterdam: Elsevier).

Soussi-Gounni, A., Kontolemos, M., and Hamid, Q. (2001). Role of IL-9 in the pathophysiology of allergic diseases. J. Allergy Clin. Immunol. 107, 575–582.

Steinman, L. (2007). A brief history of T(H)17, the first major revision in the T(H)1/T(H)2 hypothesis of T cell-mediated tissue damage. Nat. Med. 13, 139–145.

Taga, T., and Kishimoto, T. (1997). Gp130 and the interleukin-6 family of cytokines. Annu. Rev. Immunol. 15, 797–819.

Trinchieri, G. (2004). Cytokines and cytokine receptors. Immunol. Rev. 202, 5–7.

Zheng, T., Zhu, Z., Wang, J., Homer, R.J., and Elias, J.A. (2001). IL-11: Insights in asthma from overexpression transgenic modeling. J. Allergy Clin. Immunol. 108, 489–496.
324.e1 Cell 132, January 25, 2008 ©2008 Elsevier Inc. DOI 10.1016/j.cell.2008.01.001


	SnapShot: Cytokines I
	References


