
Inhaltsverzeichnis
Vorwort........................................................................................................ 9

Einführung....................................................................................................11
Aufgabe der Zytokine im Immunsystem.................................................................11
Zytokine....................................................................................................................13

Interferone (IFN)...........................................................................................17
Interferon-Alpha (IFN-a).......................................................................................... 17
Interferon-Beta (IFN-ß).............................................................................................19

lnterferon-Beta-1a.............................................................................................. 20
Interferon-Gamma (IFN-y)........................................................................................21

Interleukine (IL)............................................................................................ 25
lnterleukin-1 -Familie.................................................................................................25

lnterleukin-1 (IL-1).............................................................................................. 27
lnterleukin-1 -Alpha (IL-1a)............................................................................... 29
lnterleukin-1-Beta (IL-1 ß)..................................................................................30
lnterleukin-1 Rezeptor-Antagonist (IL-1 RA)......................................................31
lnterleukin-18 (IL-18)..........................................................................................32
lnterleukin-18BP (IL-18BP)..................................................................................33
lnterleukin-33 (IL-33)..........................................................................................33
lnterleukin-36 (IL-36)..........................................................................................34
lnterleukin-37 (IL-37)..........................................................................................35
lnterleukin-38 (IL-38)..........................................................................................36
lnterleukin-1 F5 (IL-1F5)......................................................................................37
lnterleukin-1 F10 (IL-1 F10)..................................................................................37

lnterleukin-2 (IL-2)...................................................................................................38
lnterleukin-3 (IL-3)...................................................................................................40
lnterleukin-4 (IL-4)...................................................................................................40
lnterleukin-5 (IL-5)...................................................................................................42
lnterleukin-6 (IL-6)...................................................................................................43
lnterleukin-7 (IL-7)...................................................................................................45
lnterleukin-8 (IL-8)...................................................................................................46
lnterleukin-9 (IL-9)...................................................................................................47
lnterleukin-10 (IL-10).............................................................................................. 48

Virales lnterleukin-10 (vlL-10)...........................................................................49

http://d-nb.info/1358869146


Zytokine

lnterleukin-11 (IL-11)..............................................................................................50
lnterleukin-12 (IL-12)..............................................................................................51
lnterleukin-13 (IL-13)..............................................................................................52
lnterleukin-14 (IL-14)..............................................................................................53
lnterleukin-15 (IL-15)..............................................................................................54
lnterleukin-16 (IL-16)..............................................................................................55
lnterleukin-17 (IL-17)..............................................................................................56
lnterleukin-18 (IL-18)..............................................................................................56
lnterleukin-19 (IL-19)..............................................................................................56
lnterleukin-20 (IL-20)..............................................................................................57
lnterleukin-21 (IL-21)..............................................................................................58
lnterleukin-22 (IL-22)..............................................................................................59
lnterleukin-23 (IL-23)..............................................................................................60
lnterleukin-24 (IL-24)..............................................................................................61
lnterleukin-25 (IL-25)..............................................................................................62
lnterleukin-26 (IL-26)..............................................................................................63
lnterleukin-27 (IL-27)..............................................................................................64
lnterleukin-28 (IL-28)..............................................................................................64
lnterleukin-29 (IL-29)..............................................................................................65
lnterleukin-30 (IL-30)..............................................................................................66
lnterleukin-31 (IL-31)..............................................................................................66
lnterleukin-32 (IL-32)..............................................................................................67
lnterleukin-33 (IL-33)..............................................................................................68
lnterleukin-34 (IL-34)..............................................................................................68
lnterleukin-35 (IL-35)...................................................t........................................69
lnterleukin-36 (IL-36)..............................................................................................69
lnterleukin-37 (IL-37)..............................................................................................69
lnterleukin-38 (IL-38)..............................................................................................69

Tumornekrosefaktoren (TNF)..................................................................... 73
Tumornekrosefaktor-Alpha (TNF-a)........................................................................ 73
Tumornekrosefaktor-Beta (TNF-ß)...........................................................................75

Chemokine...................................................................................................79
CC-Chemokine........................................................................................................79

CCL1 (I-309).................................................................................................... 80
CCL2 (MCP-1, Monocyte Chemoattractant Protein-1).................................... 81
CCL3 (MIP-1a, Macrophage Inflammatory Protein-1-Alpha)..........................82
CCL4 (MIP-1ß, Macrophage Inflammatory Protein-1 Beta)............................83



Inhaltsverzeichnis

CCL5 auch RANTES........................................................................................ 84
CCL7 (MCP-3)................................................................................................. 86
CCL8 (MCP-2)................................................................................................. 87
CCL11 (Eotaxin-1).......................................................................................... 88
CCL13 (MCP-4).............................................................................................. 89
CCL14 (HCC-1, Hemofiltrate CC Chemokine-1)......................................... 90
CCL15(HCC-2).............................................................................................. 91
CCL16(HCC-4).............................................................................................. 92
CCL17 (TARC, Thymus and Activation Regulated Chemokine)................... 92
CCL18 (DC-CK1, Dendritic Cell Chemokine 1)............................................. 93
CCL19 (MIP-3ß, Macrophage Inflammatory Protein-3 Beta)..................... 94
CCL20 (MIP-3o, Macrophage Inflammatory Protein 3-Alpha)................... 96
CCL21 (SLC, Secondary Lymphoid-tissue Chemokine)................................ 97
CCL22 (MDC, Macrophage-Derived Chemokine)....................................... 98
CCL23 (MPIF-1, Myeloid Progenitor Inhibitory Factor 1).............................. 100
CCL24 (Eotaxin-2).............................................................................................101
CCL25 (TECK, Thymus-Expressed Chemokine)................................................102
CCL26 (Eotaxin-3).............................................................................................102
CCL27 (CTACK, Cutaneous T-cell Attracting Chemokine).............................. 103
CCL28 (MEC, Mucosa-Associated Epithelial Chemokine).............................. 104

CXC-Chemokine.....................................................................................................105
CXCL1 (GROa, Growth-Related Oncogene Alpha).......................................105
CXCL2 (GROß, Growth-Related Oncogene Beta)........................................... 106
CXCL3 (GROy, Growth-Related Oncogene Gamma).....................................107
CXCL4 (PF4, Platelet Factor 4).........................................................................108
CXCL5 (ENA-78, Epithelial-Derived Neutrophil-Activating Peptide 78). ... 109
CXCL6 (GCP-2, Granulocyte Chemotactic Protein 2).....................................110
CXCL7 (NAP-2, Neutrophil-Activating Peptide 2)........................................... 111
CXCL8 (IL-8, lnterleukin-8)..............................................................................112
CXCL9 (MIG, Monokine Induced by Gamma Interferon).............................. 113
CXCL10 (IP-10, Interferon Gamma-Induced Protein 10).............................. 114
CXCL11 (l-TAC, Interferon-Inducible T-Cell Alpha Chemoattractant).........115
CXCL12 (SDF-1, Stromal Cell-Derived Factor 1)............................................. 116
CXCL13 (BCA-1, B-Cell Attractant 1)...............................................................117

Bedeutung bei Borreliose..............................................................................118
CXCL14 (BRAK, Breastand Kidney-Expressed Chemokine)..........................118
CXCL15 (Lungkine).......................................................................................... 119
CXCL16..............................................................................................................120
CXCL17..............................................................................................................121



Zytokine

CX3C-Chemokine..................................................................................................122
CX3CL1 (Fractalkine)....................................................................................... 122

C-Chemokine........................................................................................................ 123
XCL1 (Lymphotactin-1)...................................................................................123
XCL2 (Lymphotactin-2)...................................................................................125

Koloniestimulierende Faktoren (CSF).................................................... 129
Granulozyten-Kolonie-stimulierender Faktor (G-CSF).........................................129
Granulozyten-Makrophagen-Kolonie-stimulierender Faktor (GM-CSF)...........130
Multi-Kolonie-stimulierender Faktor (Multi-CSF) oder lnterleukin-3 (IL-3). ... 133

Wachstumsfaktoren.................................................................................. 137
Bone Morphogenetic Proteins (BMPs)..................................................................137

Vergleich zwischen BMP-2 und BMP-4............................................................139
Brain-Derived Neurotrophic Factor (BDNF)..........................................................141
B-Zell-Wachstumsfaktoren...................................................................................144
Epidermal Growth Factor (EGF).............................................................................144
Epidermal Growth Factor Receptor (EGFR)..........................................................147
Erythropoietin (EPO)..............................................................................................149

EPO im Sport....................................................................................................150
Fibroblast Growth Factors (FGFs)...........................................................................151
Hepatocyte Growth Factor (HGF).........................................................................153
Insulin-Like Growth Factors (IGFs).........................................................................154
lnterleukin-2 (IL-2)................................................................................................157
lnterleukin-7 (IL-7)........................................................’......................................158
lnterleukin-15 (IL-15)............................................................................................158
Keratinocyte Growth Factor (KGF).........................................................................158
Nerve Growth Factor (NGF)...................................................................................160
Neurotrophine.........................................................................................................161

Neurotrophin-3 (NT-3).....................................................................................162
Neurotrophin-4/5 (NT-4/5).............................................................................162
Unterschiede zwischen NT-3 und NT-4/5........................................................164

Platelet-Derived Growth Factor (PDGF)................................................................165
Transforming Growth Factor-Alpha (TGF-a)........................................................167
Transforming Growth Factor-Beta (TGF-ß)............................................................168
Vascular Endothelial Growth Factor (VEGF)..........................................................170



Inhaltsverzeichnis

Zytokinrezeptoren.....................................................................................177
Interleukin-Rezeptoren (IL-Rezeptoren).................................................................177
Interferon-Rezeptoren............................................................................................ 177
Tumornekrosefaktor-Rezeptoren (TNF-Rezeptoren)............................................. 178
Chemokin-Rezeptoren............................................................................................ 178
Kolonie-stimulierende Faktor-Rezeptoren (CSF-Rezeptoren).............................. 178
Transforming Growth Factor-Beta-Rezeptor (TGF-ß-Rezeptor)..........................179
Andere Wichtige Rezeptoren..................................................................................179

Zytokin-Interaktionen und regulatorische Netzwerke.........................180
Entzündung..............................................................................................................180

Proinflammatorische Zytokine.........................................................................180
Funktionen von Chemokinen im Entzündungsprozess...................................182
CC-Chemokine...................................................................................................182
CXC-Chemokine...............................................................................................183
Andere Entzündungsfördernde Chemokine....................................................183
Entzündungshemmende Zytokine.....................................................................184
Entzündungshemmende Chemokine...............................................................185

Allergie....................................................................................................................186
Proallergische Zytokine......................................................................................186
Antiallergische Zytokine....................................................................................188
Antiallergische Chemokine................................................................................189

Krebsentstehung.....................................................................................................190
Tumorfördernde Zytokine..................................................................................191
Tumorhemmende Zytokine................................................................................192
Rolle der Chemokine in der Krebsabwehr........................................................193

Zytokinsturm............................................................................................................196
Infekt mit Epstein-Barr-Virus..................................................................................197
Stress........................................................................................................................201

Proinflammatorische Zytokine.........................................................................201
Antiinflammatorische Zytokine.........................................................................202
Chemokine im Stress........................................................................................202
Einfluss von akutem und chronischem Stress 
auf die Zytokin- und Chemokinbalance..........................................................203
Zytokine als Regulatoren der Immunantwort im Kontext der HPA-Achse . . 203



Zytokine

Anhang.......................................................................................................207
Aufbau der Zytokine..............................................................................................207
Anwendung der Zytokine in der Mikroimmuntherapie..........................................209

Mittel der Mikroimmuntherapie......................................................................209
Einsatz von Einzelmitteln.................................................................................209

Adressen.................................................................................................................210
Aus- und Weiterbildung Mikroimmuntherapie...............................................210

Bibliografie............................................................................................................ 210
Bildnachweis......................................................................................................210

Über die Autorin....................................................................................................211
Kontakt............................................................................................................ 212


