	Selected Cytokines

	Cytokine 
	Major Sources 
	Main Effects 

	Interleukins (IL) 

	IL-1α 

IL-1β 
	B cells, dendritic cells, endothelium, macrophages, monocytes, NK cells 
	Costimulates T-cell activation by enhancing production of cytokines (eg, IL-2 and its receptor)

Enhances B-cell proliferation and maturation

Enhances NK-cell cytotoxicity

Induces IL-1, IL-6, IL-8, TNF, GM-CSF, and prostaglandin E2 production by macrophages

Is proinflammatory by inducing chemokines, ICAM-1, and VCAM-1 on endothelium

Induces sleep, anorexia, release of tissue factor, acute phase reactants, and bone resorption by osteoclasts

Is an endogenous pyrogen

	IL-2 
	TH1 cells 
	Induces proliferation of activated T and B cells

Enhances NK-cell cytotoxicity and killing of tumor cells and bacteria by monocytes and macrophages

	IL-3 
	Mast cells, NK cells, T cells 
	Induces growth and differentiation of hematopoietic precursors and growth of mast cells 

	IL-4 
	Mast cells, NK cells, NK-T cells, γδ T cells, TC2 cells, TH2 cells 
	Induces TH2 cells

Stimulates proliferation of activated B, T, and mast cells

Upregulates class II MHC molecules on B cells and on macrophages and CD23 on B cells

Downregulates IL-12 production and thereby inhibits TH1 cell-differentiation

Increases macrophage phagocytosis

Induces switch to IgG1 and IgE

	IL-5 
	Mast cells, TH2 cells 
	Induces proliferation of eosinophils and activated B cells

Induces switch to IgA

	IL-6 
	Dendritic cells, fibroblasts, macrophages, monocytes, TH2 cells 
	Induces differentiation of myeloid stem cells and B cells into plasma cells

Induces acute phase reactants

Enhances T-cell proliferation

Induces TC-cell differentiation

Is a pyrogen

	IL-7 
	Bone marrow and thymus stromal cells 
	Induces differentiation of lymphoid stem cells into T- and B-cell precursors

Activates mature T cells

	IL-8 (chemokine) 
	Endothelial cells, macrophages, monocytes 
	Mediates chemotaxis and activation of neutrophils 

	IL-9 
	TH cells 
	Induces proliferation of thymocytes

Enhances mast cell growth

Acts synergistically with IL-4 to induce switch to IgG1 and IgE

	IL-10 
	B cells, macrophages, monocytes, TC cells, TH2 cells 
	Inhibits IL-2 secretion by human TH1 cells

Downregulates production of class II MHC molecules and cytokines (eg, IL-12) by monocytes, macrophages, and dendritic cells and thereby inhibits TH1-cell differentiation

Inhibits T-cell proliferation

Enhances B-cell differentiation

	IL-11 
	Bone marrow stromal cells 
	Promotes differentiation of pro-B cells and megakaryocytes

Induces acute phase reactants

Stimulates macrophage precursors

	IL-12 
	B cells, dendritic cells, macrophages, monocytes 
	Critical for TH1 differentiation

Induces proliferation of TH1 cells, CD8 T cells, γδ T cells, and NK cells and their production of IFN-γ 

Enhances NK and CD8 T-cell cytotoxicity

	IL-13 
	Mast cells, TH2 cells 
	Inhibits activation and cytokine secretion by macrophages

Coactivates B-cell proliferation

Upregulates class II MHC molecules and CD23 on B cells and monocytes

Induces switch to IgG1 and IgE

Induces VCAM-1 on endothelium

	IL-14 
	— 
	Originally thought to stimulate B cells, but gene and protein sequence have not been confirmed

IL-14 may not exist

	IL-15 
	B cells, dendritic cells, macrophages, monocytes, NK cells, T cells 
	Induces proliferation of T, NK, and activated B cells

Induces cytokine production and cytotoxicity of NK cells and CD8 T cells

Is chemotactic for T cells

Stimulates growth of intestinal epithelium

	IL-16 
	TC cells, TH cells 
	Is chemoattractant for CD4 T cells, monocytes, and eosinophils

Induces class II MHC molecules

	IL-17 
	T cells 
	Is proinflammatory

Stimulates production of cytokines (eg, TNF, IL-1β, IL-6, IL-8, G-CSF)

	IL-18 
	Monocytes, dendritic cells 
	Induces IFN-γ production by T cells

Enhances NK-cell cytotoxicity

	IL-19 
	B cells, monocytes, macrophages 
	Induces proliferation and proinflammatory activities in keratinocytes

Promotes TH2-cell responses

Induces apoptosis in monocytes

	IL-20 
	Keratinocytes, macrophages 
	Induces proliferation and proinflammatory activities in keratinocytes 

	IL-21 
	NK cells, TH cells 
	Stimulates B-cell proliferation after CD40 cross-linking

Stimulates proliferation of bone marrow precursor cells

	IL-22 
	Mast cells, NK cells, T cells 
	Is proinflammatory

Induces synthesis of acute phase reactants

	IL-23 
	Dendritic cells, macrophages 
	Induces proliferation of TH cells 

	IL-24 
	B cells, macrophages, monocytes, T cells 
	Suppresses tumor cell growth

Induces apoptosis in tumor cells

	IL-25 
	Bone marrow stromal cells 
	Induces production of cytokines that promote eosinophilia 

	IL-26 
	T cells 
	Is proinflammatory

Induces IL-8 and IL-10 production and ICAM-1 expression in epithelial cells

	IL-27 
	Dendritic cells, macrophages 
	Induces TH1 cells

Is a heterodimer consisting of IL-30 and Epstein-Barr virus–induced gene 3

	IL-28 
	Mononuclear cells in response to viral infection 
	Is antiviral 

	IL-29 
	Mononuclear cells in response to viral infection 
	Is antiviral 

	IL-30 
	Dendritic cells, macrophages 
	Induces TH1 cells

Is a subunit of IL-27

	Interferons (IFN) 

	IFN-α 
	Leukocytes 
	Inhibits viral replication

Increases class I MHC expression

	IFN-β 
	Fibroblasts 
	Inhibits viral replication

Increases class I MHC expression

	IFN-γ 
	NK cells, TC1 cells, TH1 cells 
	Inhibits viral replication

Increases class I and II MHC expression

Activates macrophages

Antagonizes several actions of IL-4

Inhibits proliferation of TH2 cells

	Tumor necrosis factors (TNF) 

	TNF-α (cachectin) 
	B cells, dendritic cells, macrophages, mast cells, monocytes, NK cells, TH cells 
	Is cytotoxic to tumor cells

Causes cachexia

Induces secretion of several cytokines (eg, IL-1, GM-CSF, IFN-γ)

Induces E-selectin on endothelium

Activates macrophages

Is antiviral

	TNF-β (lymphotoxin) 
	TC cells, TH1 cells 
	Is cytotoxic to tumor cells and antiviral

Enhances phagocytosis by neutrophils and macrophages

Is involved in lymphoid organ development

	Colony-stimulating factors (CSF) 

	G-CSF 
	Endothelial cells, fibroblasts 
	Stimulates growth of neutrophil precursors 

	GM-CSF 
	Endothelial cells, fibroblasts, macrophages, mast cells, TH cells 
	Stimulates growth of precursors of monocytes, neutrophils, eosinophils, and basophils

Activates macrophages

	M-CSF 
	Endothelial cells, epithelial cells, fibroblasts 
	Stimulates growth of monocyte precursors 

	SCF 
	Bone marrow stromal cells 
	Stimulates stem cell division 

	Transforming growth factors (TGF) 

	TGF-α 
	Monocytes, solid tumors (carcinoma more so than sarcomas) 
	Induces angiogenesis, keratinocyte proliferation, bone resorption, and tumor growth 

	TGF-β 
	B cells, macrophages, mast cells, TH3 cells 
	Is proinflammatory (eg, by chemoattraction of monocytes and macrophages) but also anti-inflammatory (eg, by inhibiting lymphocyte proliferation)

Induces switch to IgA

Promotes tissue repair

	NK = natural killer; TNF = tumor necrosis factor; GM-CSF = granulocyte-macrophage colony-stimulating factor; ICAM-1 = intercellular adhesion molecule 1; VCAM-1 = vascular cell adhesion molecule 1; TH cell = helper T cell; TC cell = cytotoxic T cell; MHC = major histocompatibility complex; CD = cluster of differentiation; G-CSF = granulocyte colony-stimulating factor; SCF = stem cell factor.


