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6. Anhang 

6.1. Abkürzungsverzeichnis 

 

ALL Akute lymphatische Leukämie 

AML Akute myeloische Leukämie 

ANZ Absolute Neutrophilenzahl 

APC Antigenpräsentierende Zelle 

ATG anti-Thymozytenglobulin 

BDA Blackfan Diamond Anämie 

Bu Busulfan 

Cyc Cyclophosphamid 

CD Cluster of Differentiation, Zelloberflächenantigen 

CML Chronische myeloische Leukämie 

CMV Zytomegalie-Virus  

CR Komplette Remission 

CTL Zytotoxischer T-Lymphozyt 

ELISA Enzyme-Linked-Immunosorbent-Assay 

FACS Fluorescence-activated Cell Sorting  

 (= Fluoreszenz-aktivierte Zelltrennung) 

FTBI Fractionated Total Body Irradiation  

 (= Fraktionierte Ganzkörperbestrahlung) 

G-CSF Granulocyte-Colony Stimulating Factor 

aGVHD Akute Graft-versus-Host Erkrankung  

cGVHD Chronische Graft-versus-Host Erkrankung 

GVL-Effekt Graft-versus-Leukemia-Effekt 

Haplo (HI) Haploident 

HLA Humanes Leukozyten Antigen 

IFN Interferon 

IL Interleukin 

IZF Intrazelluläre Zytokinfärbung 
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KG Körpergewicht 

KMT Knochenmarktransplantation 

L-Glu L-Glutamin 

MACS Magnet-aktivierte Zelltrennung 

MHC Major Histocompatibility Complex 

MNZ Mononukleäre Zellen 

NK Natürliche Killerzellen 

OP Osteopetrose 

PBS Phosphate Buffered Saline 

alloPBSZT allogene Stammzelltransplantation mit peripherem Blut 

PCA Polycythaemia vera rubra 

PFA Paraformaldehyd 

PMA Phorbol-12-Myristat-13-Acetat 

PMNZ Periphere mononukleäre Zellen 

PR Partielle Remission 

RT Raumtemperatur 

SAA Schwere aplastische Anämie 

SCID Schwerer kombinierter Immundefekt 

SZT Stammzelltransplantation 

TZR T-Zell-Rezeptor 

TC-Zelle zytotoxische T-Zelle 

TH-Zelle T-Helfer-Zelle 

TNF Tumor-Nekrose-Faktor 

TT Thiotepa 

UD Unrelated Donor (= Fremdspender) 

VP-16 Etoposid 

WAS Wiskott-Aldrich-Syndrom 

XALD X-Linked Adrenoleukodystrophie 

 

 

 



Anhang 
 

80

6.2. Tabellenverzeichnis 

 

Tabelle 1: Patientencharakteristika  

Tabelle 2:  Unterschiede in der Versuchsdurchführung der ELISA 

Tabelle 3: Regeneration der CD3ges, CD4+ und CD8+ Zellen. Kovarianzanalyse 

Tabelle 4:  Regeneration der CD4+ und CD8+ T-Zellen nach UD- und Haplo-SZT 

im Vergleich 

Tabelle 5: Vergleich der Expression von CD28, CD62L, HLA-DR, TCRαβ, 

 TCRγδ auf CD3+ T-Zellen nach UD- und Haplo-SZT 

Tabelle 6: Konzentrationsstufen der Stimulanzien 

Tabelle 7:     Gruppeneinteilung der Patientenproben nach Anteil an   

     CD4+CD45RA+ Zellen 

Tabelle 8: Regressionsanalyse für IL-2 und IFN-γ in Abhängigkeit vom Anteil an  

CD4+CD45RA+ Zellen 

Tabelle 9: Kinetik der Zytokinproduktion bei gesunden Kontrollzellen  

Tabelle 10: Regressionsanalyse der CD69-Expression in Abhängigkeit vom Anteil 

an  CD4+CD45RA+ Zellen 

Tabelle 11:  Zytokinproduktion der CD4+ und CD8+ Lymphozyten 

Tabelle 12: Kovarianzanalyse der relativen Zytokinkonzentration in Abhängigkeit 

vom Anteil an CD4+CD45RA+ Zellen 

Tabelle 13: Zellzahlen des Patienten im Verlauf der Immunrekonstitution 

 

 

 

 

 

 

 

 

 

 



Anhang   
  

81

6.3. Abbildungsverzeichnis 

 

Abbildung 1:  Regeneration von CD16+56+ und CD19 + Zellen  

Abbildung 2: CD3, CD4 und CD8-Regeneration nach Haplo- und UD-SZT 

Abbildung 3:  Beispiel für den CD45RA/RO-Shift im Verlauf der Regeneration nach 

SZT 

Abbildung 4:  Zytokinproduktion bei steigendem Anteil CD4+CD45RA+ Zellen 

Abbildung 5: IL-2- und IFN-γ-Konzentration in Abhängigkeit vom Anteil 

CD4+CD45RA+ Zellen 

Abbildung 6:  Zeitlicher Verlauf der Zytokinproduktion 

Abbildung 7:    Vergleich der T-Zellaktivierung zwischen Kontrolle und Patienten 

Abbildung 8: Abhängigkeit der CD69-Expression vom Anteil  CD4+CD45RA+    

Zellen 

Abbildung 9: IL-2-, IFN-γ-, IL-4- und IL-10-produzierende T-Zellen  

 mit CD4/CD8-Verhältnis 

Abbildung 10:  Expression der Oberflächenmoleküle CD45RA, CD45RO auf        

TH1-Zellen 

Abbildung 11:  Relative Zytokinkonzentration in Abhängigkeit vom Anteil  

CD4+CD45RA+ Zellen 

Abbildung 12:  Exemplarischer Verlauf der Zytokinproduktion nach SZT 

Abbildung 13:  FACS-Analysen zur T-Zell-Aktivierung 

Abbildung 14:  FACS-Analysen zur IL-2-Produktion 

Abbildung 15:  FACS-Analysen zur IFN-γ-Produktion 

Abbildung 16:  FACS-Analysen mit IL-2-/IFN-γ-Doppelfärbungen 

Abbildung 17:  FACS-Analysen zur TH2/TC2-Zytokin-Produktion 



Literaturverzeichnis 
  

82

6.4. Literaturverzeichnis 

 

1. Abu-Ghosh, A., Goldman, S., Slone, V., van de Ven, C., Suen, Y., Murphy, L., 
Sender, L., Cairo, M.S., (1999) 
Immunological reconstitution and correlation of circulating serum inflammatory 
mediators/cytokines with the incidence of acute graft-versus-host disease during the 
first 100 days following unrelated umbilical cord blood transplantation 
Bone Marrow Transplant. 24, 535-544 
 
2. Akbar, A.N., Salmon, M., Janossy, G., (1991) 
The synergy between naive and memory T cells during activation 
Immunol. Today 12, 184-188 
 
3. Anasetti, C., Amos, D., Beatty, P., Appelbaum, F.R., Bensinger, W., Buckner, D., 
Clift, R., Doney, K., Martin, P.J., Mickelson, E., Nisperos, B., O´Quigley, J., Ramberg, 
R., Sanders, J.E., Stewart, P., Storb, R., Sullivan, K.M., Witherspoon, R.P., Thomas, 
E.D., Hansen, J.A., (1989) 
Effect of HLA compatibility on engraftment of bone marrow transplants in patients with 
leukemia or lymphoma 
N. Engl. J. Med. 320, 197-204 
 
4. Annunziato, F., Manetti, R., Cosmi, L., Galli, G., Heusser, C.H., Romagnani, S., 
Maggi, E., (1997) 
Opposite role for interleukin-4 and interferon-γ on CD30 and lymphocyte activation 
gene-3 (LAG-3) expression by activated naive T cells 
Eur. J. Immunol. 27, 2239-2244 
 
5. Antin, J.H., Ferrara, J.L.M. (1992) 
Cytokine Dysregulation and acute Graft-versus-Host-Disease 
Blood 80, 2964-2968 
 
6. Apasov, S., Redegeld, F., Sitkovsky, M., (1993) 
Cell-mediated cytotoxicity: contact and secreted factors 
Curr. Opin. Immunol. 5, 404-410 
 
7. Aversa, F., Tabilio, A., Terenzi, A., Velardi, A., Falzetti, F.,Giannoni, C., Iacucci, R., 
Zei, T.,  Martelli, M.P., Gambelunghe, C., Rossetti, M., Caputo, P., Latini, P., Aristei, 
C., Raymondi, C., Reisner, Y., Martelli, M.F., (1994) 
Successful engraftment of T-cell-depleted haploidentical „three-loci“ incompatible 
transplants in leukemia patients by addition of recombinant human granulocyte colony-
stimulating-factor mobilized peripheral blood progenitor cells to bone marrow inoculum 
Blood 84, 3948-3955 
 
8. Aversa, F., Tabilio, A., Velardi, A., Cunningham, I., Terenzi, A., Falzetti, F., 
Ruggeri, L, Barbabietola, G., Aristei, C., Latini, P., Reisner, Y., Martelli, M.F., (1998) 



  Literaturverzeichnis  
  

83

Treatment of high-risk acute leukemia with T-cell-depleted stem cells from related 
donors with one fully mismatched HLA haplotype 
N. Engl. J. Med. 339, 1186-1193 
 
9. Azuma, M., Cayabyab, M., Buck, D., Phillips, J.H., Lanier, L.L., (1992) 
CD28 interaction with B7 costimulates primary allogeneic proliferative responses and 
cytotoxicity mediated by small, resting T lymphocytes 
J. Exp. Med. 175, 353-360 
 
10. Beelen, D.W., Ottinger, H.D., Elmaagacli, A., Scheulen, B., Basu, O., Kremens, B., 
Havers, W., Grosse-Wilde, H., Schaefer, U.W., (1997) 
Transplantation of filgrastim-mobilized peripheral blood stem cells from HLA-identical 
sibling or alternative family donors in patients with hematologic malignancies: a 
prospective comparison on clinical outcome, immune reconstitution, and hematopoietic 
chimerism 
Blood 90, 4725-4735 
 
11. Behringer, D., Bertz, H., Schmoor, C., Berger, C., Dwenger, A., Finke, J., (1999) 
Quantitative lymphocyte subset reconstitution after allogeneic hematopoietic 
transplantation from matched related donors with CD34+ selected PBPC grafts, 
unselected PBPC grafts or BM grafts 
Bone Marrow Transplant. 24, 295-302 
 
12. Burmester, G.-R., Pezzutto, A., (1998): T-Lymphozyten: Entwicklung und 
Differenzierung, S. 18, in Burmester, G.-R., Pezzutto, A.: Taschenatlas der 
Immunologie 
 
13. Burmester, G.-R., Pezzutto, A., (1998): Zellinteraktionen, S. 34-36, in Burmester, 
G.-R., Pezzutto, A.: Taschenatlas der Immunologie 
 
14. Burmester, G.-R., Pezzutto, A., (1998): Genomische Organisation des HLA-
Komplexes, S. 44, in Burmester, G.-R., Pezzutto, A.: Taschenatlas der Immunologie 
 
15. Burmester, G.-R., Pezzutto, A., (1998): Transplantationsimmunologie, S. 148, in 
Burmester, G.-R., Pezzutto, A.: Taschenatlas der Immunologie 
 
16. Buckley, R.H., Schiff, S.E., Schiff, R.I., Markert, M.L., Williams, L.W., Roberts, 
J.L., Myers, L.A., Ward, F.E., (1999) 
Hematopoietic stem-cell transplantation for the treatment of severe combined 
immunodeficiency 
N. Engl. J. Med. 340, 508-516 
 
17. Chalmers, I.M.H., Janossy, G., Contreras, M., Navarrete, C., (1998) 
Intracellular cytokine profile of cord and adult blood lymphocytes 
Blood 92, 11-18 
 



Literaturverzeichnis 
  

84

18. Champlin, R.E., (1996) 
Peripheral blood progenitor cells: a replacement for marrow transplantation? 
Semin. Oncol. 23, Suppl 4, 15-21 
 
19. Chipeta, J., Komada, Y., Zhang, X.-L., Deguchi, T., Sugiyama, K., Azuma, E., 
Sakurai, M., (1998) 
CD4+ and CD8+ cell cytokine profiles in neonates, older children, and adults: increasing 
T helper type 1 and T cytotoxic type 1 cell populations with age 
Cell. Immunol. 183, 149-156 
 
20. Chipeta, J., Komada, Y., Zhang, X.-L., Sakurai, M., Azuma, E., (1999) 
Intracellular cytokine profiles of cord and adult blood lymphocytes 
Blood 93, 1120-1122 
 
21. Conlon, K., Osborne, J., Morimoto, C., Ortaldo, J.R., Young, H.A., (1995) 
Comparison of lymphokine secretion and mRNA expression in the CD45RA+ and 
CD45RO+ subsets of human peripheral blood CD4+ and CD8+ lymphocytes 
Eur. J. Immunol. 25, 644-648 
 
22. Cutler, C., Antin, J.H., (2001) 
Peripheral blood stem cells for allogeneic transplantation: a review 
Stem Cells 19, 108-117 
 
23. Davies, S.M., Ruggieri, L., DeFor, T., Wagner, J.E., Weisdorf, D.J., Miller, J.S., 
Velaridi, A., Blazar, B.R., (2002) 
Evaluation of KIR ligand incompatibility in mismatches unrelated donor hematopoietic 
transplants 
Blood 15, 3825-3827 
 
24. Delespesse, G., Yang, L.P., Ohshima, Y., Demeure, C., Shu, U., Byun, D.G., 
Sarfati, M., (1998) 
Maturation of human neonatal CD4+ and CD8+ T lymphoytes into Th1/Th2 effectors 
Vaccine 16, 1415-1419 
 
25. DiPersio, J.F., Khoury, H., Haug, J., Vij, R., Adkins, D.R., Goodnough, L.T., 
Brown, R.A., (2000) 
Innovations in allogeneic stem-cell transplantation  
Semin. Hematol. 37 (suppl 2), 33-41 
 
26. Elson, L.H., Nutman, T.B., Metcalfe, D.D., Prussin, C., (1995) 
Flow cytometric analysis for cytokine production identifies T helper 1, T helper 2, and 
T helper 0 cells within the human CD4+CD27- lymphocyte subpopulation 
J. Immunol. 154, 4294-4301 
 
 
 



  Literaturverzeichnis  
  

85

27. Eyrich, M., Lang, P., Lal, S., Bader, P., Handgretinger, R., Schlegel, P.G., (2001) 
A prospective analysis of the pattern of immune reconstitution following transplantation 
of positively selected human leucocyte haematopoietic stem cells from parental donors 
Br. J. Haematol. 114, 422-432 
 
28. Eyrich, M., Wollny, G., Tzaribaschev, N., Brügger, D., Mascher, B., Schilbach, K., 
Bader, P., Lang, P., Greil, J., Scheel-Walter, H., Dietz, K., Niethammer, D. and 
Schlegel, PG. (2003) 
Factors influencing thymic function after stem cell transplantation 
Blood 102, supplement 1 [abstract # 3505] 
 
29. Ferrara, J.L.M., Cooke, K.R., Pan, L., Krenger, W., (1996) 
Review: The immunopathophysiology of acute graft-versus-host-disease 
Stem cells 14, 473-489 
 
30. Firestein, G.S., Roeder, W.D., Laxer, J.A., Townsend, K.S., Weaver, C.T., Hom, 
J.T., Linton, J., Torbett, B.E., Glasebrook, A.L., (1989) 
A new murine CD4+ T cell subset with an unrestricted cytokine profile 
J. Immunol. 143, 518-525 
 
31. Foot, A.B.M., Potter, M.N., Donaldson, C., Cornish, J.M., Wallington, T.B., 
Oakhill, A., Pamphilon, D.H., (1993) 
Immune reconstitution after BMT in children 
Bone Marrow Transplant. 11, 7-13 
 
32. Fowler, D.H., Gress, R.E., (1998) 
CD8+ T cells of Tc2 phenotype mediate a GVL effect and prevent marrow rejection 
Vox Sang. 74 (Suppl. 2), 331-340 
 
33. Franzke, A., Piao, W., Lauber, J., Gatzlaff, P., Konecke, C., Hansen, W., Schmitt-
Thomsen, A., Hertenstein, B., Buer, J., Ganser, A., (2003) 
G-CSF as immune regulator in T cells expressing the G-CSF receptor: implications for 
transplantation and autoimmune diseases 
Blood 102, 734-739 
 
34. Fujii, Y., Okumura, M., Inada, K., Nakahara, K., (1992) 
Reversal of CD45R isoform switching in CD8+ T cells 
Cellular Immunology 139, 176-184 
 
35. Glass, B., Uharek, L., Zeis, M., Dreger, P., Löffler, H., Steinmann, J., Schmitz, N., 
(1997) 
Allogeneic peripheral blood progenitor cell transplantation in a murine model: evidence 
for an improved graft-versus-leukemia effect 
Blood 90, 1694-1700 
 
 



Literaturverzeichnis 
  

86

36. Gross, T.G., Steinbuch, M., DeFor, T., Shapiro, R.S., McGlave, P., Ramsay, N.K.C., 
Wagner, J.E., Filipovich, A.H., (1999) 
B cell lymphoproliferative disorders following hematopoietic stem cell transplantation: 
risk factors, treatment and outcome 
Bone Marrow Transplant. 23, 251-258 
 
37. Guillaume, T., Sekhavat, M., Rubinstein, D.B., Hamdan, O., Leblanc, P., Symann, 
M.L., (1994) 
Defective cytokine production following autologous stem cell transplantation for solid 
tumors and hematologic malignancies regardless of bone marrow or peripheral origin 
and lack of evidence for a role for interleukin-10 in delayed immune reonstitution 
Cancer research 54, 3800-3807 
 
38. Guinan, E.C., Boussiotis, V.A., Neuberg, D.,LaVita Brennan, L., Hirano, N., 
Nadler, L.M., Gribben, J.G., (1999) 
Transplantation of anergic histoincompatible bon marrow allografts 
N. Engl. J. Med. 340, 1704-1714 
 
39. Hamann, D., Baars, P.A., Rep, M.H.G., Hooibrink, B., Kerhof-Garde, S.R., Klein, 
M.R., van Lier, R.A.W., (1997) 
Phenotypic and functional separation fo memory and effector human CD8+ T cells 
J. Exp. Med. 186, 1407-1418 
 
40. Handgretinger, R., Lang, P., Schumm, M., Taylor, G., Neu, S., Koscielnak, E., 
Niethammer, D., Kingebiel, T., (1998) 
Isolation and transplantation of autologous peripheral CD34+ progenitor cells highly 
purified by magnetic-activated cell sorting 
Bone Marrow Transplant. 21, 987-993 
 
41. Hanenberg, H., Dilloo, D., Laws, H.J., Zessack, N., Heyll, A., Burdach, S.,  (1995) 
Time course of interferon-gamma production deficiency after autologous and allogeneic 
stem cell transplantation for malignancies 
Exp. Hematol 23, 1543-1552 
 
42. Hannet, I., Erkeller-Yuksel, F., Lydyard, P., Deneys, V., DeBruyère, M., (1992) 
Developmental and maturational changes in human blood lymphocyte subpopulations 
Immunol. Today 13, 215-218 
 
43. Heitger, A., Greinix, H., Mannhalter, C., Mayerl, D., Kern, H., Eder, J., Fink, F.-M., 
Niederwieser, D, Panzer-Grümayer, E.-R., (2000) 
Requirement of residual thymus to restore normal T-cell subsets after human allogeneic 
bone marrow transplantation  
Transplantation 69, 2238-2239 
 
44. Heitger, A., Kern, H., Mayerl, D., Maurer, K., Nachbaur, D., Frühwirth, M., Fink, 
F.-M., Niederwieser, D., (1999) 



  Literaturverzeichnis  
  

87

Effective T cell regeneration following high-dose chemotherapy rescued with CD34+ 
cell enriched peripheral blood progenitor cells in children 
Bone Marrow Transplant. 23, 347-353 
 
45. Heitger, A., Neu, N., Kern, H., Panzer-Grümayer, E.-R., Greinix, H., Nachbaur, D., 
Niederwieser, D., Fink, F.M., (1997) 
Essential role of the thymus to reconstitute naive (CD45RA+) T-helper cells after human 
allogeneic bone marrow transplantation 
Blood 90, 850-857 
 
46. Heitger, A., Winklehner, P., Obexer, P., Eder, J., Zelle-Rieser, C., Kropshofer, G., 
Thurnher, M., Holler, W., (2002) 
Defective T-helper cell function after T-cell-depleting therapy affecting naive and 
memory populations 
Blood 99, 4053-4062 
 
47. Hirayama, M., Azuma, E., Jiang, Q., Korayashi, M., Iwamoto, S., Kumamoto, T., 
Kisenge, R., Yamamoto, H., Komada, Y., (2000) 
The reconstitution of CD45RBhiCD4+ naive T cells is inversely correlated with donor 
age in murine allogeneic haematopoietic stem cell transplantation 
Br. J. Haematol. 111, 700-707 
 
48. Janeway, C. A., Travers, P., Walport, M., Capra, J.D., (1999):  
Cytokines can act locally or at a distance, S. 288-291, in  Janeway, C. A., Travers, P., 
Walport, M., Capra, J.D.: Immunobiology 
 
49. Jung, T., Schauer, U., Heusser, C., Neumann, C., Rieger, C., (1993) 
Detection of intracellular cytokines by flow cytometry 
J. Immunol. Methods 159, 197-207 
 
50. Jung, T., Schauer, U., Rieger, C., Wagner, K., Einsle, K., Neumann, C., Heusser, C., 
(1995) 
Interleukin-4 and interleukin-5 are rarely co-expressed by human T cells 
Eur. J. Immunol. 25, 2413-2416 
 
51. Kabelitz, D., 
γδ-T-Lymphozyten bei der Immunabwehr 
Target Forum, 30-36 
 
52. Kawano, Y., Takaue, Y., Watanabe, A., Takeda, O., Arai, K., Itoh, E., Ohno, Y., 
Teshima, T., Harada, M., Watanabe, T., Okamoto, Y., Abe, T., Kajiume, T., Matsushita, 
T., Ikeda, K., Endo, M., Kuroda, Y., Asano, S., Tanosaki, R., Yamaguchi, K., Law, P., 
McMannis, J.D., (1998) 
Partially mismatched pediatric transplants with allogeneic CD34+ blood cells from a 
related donor  
Blood 92, 3123-3130 



Literaturverzeichnis 
  

88

53. Körbling, M., Anderlini, P., (2001) 
Peripheral blood stem cell versus bone marrow allotransplantation: does the source of 
hematopoietic stem cells matter? 
Blood 98, 2900-2908, Review 
 
54. Körholz, D., Hempel, L., Packeisen, J., Kunst, D., Zintl, F., Burdach, S., (1996) 
Die Bedeutung des Interleukin 10 für die akute Graft versus Host Erkrankung bei 
Kindern und Jugendlichen nach allogener Knochenmarktransplantation 
Klin. Pädiatr. 208, 141-144 
 
55. Körholz, D., Kunst, D., Hempel, L., Söhngen, D., Heyll, A., Bönig, H., Göbel, U., 
Zintl, F., Burdach, S., (1997) 
Decreased interleukin 10 and increased interferon-γ production in patients with chronic 
graft-versus-host disease alter allogeneic bone marrow transplantation 
Bone Marrow Transplant. 19, 691-695 
 
56. Kramm, C.M., Kameda, G., Bader, P., Dilloo, D., (2003) 
Immuntherapeutische Behandlung therapierefraktärer und rezidivierter akuter 
lymphatischer Leukämien im Kindes- und Jugendalter 
Monatsschr. Kinderheilkd 151, 154-165 
 
57. Krampera, M., Tavecchia, L., Benedetti, F., Nadali, G., Pizzolo, G., (2000) 
Intracellular cytokine profile of cord blood T-, and NK-cells and monocytes 
Haematologica 85, 675-679 
 
58. Lanier, L.L., Buck, D.W., Rhodes, L., Ding, A., Evans, E., Barney, C., Phillips, 
J.H., (1988) 
Interleukin 2 activation of natural killer cells rapidly induces the expression and 
phosphorylation of the Leu-23 activation antigen 
J. Exp. Med. 167, 1572-1585 
 
59. Ljungman, P., Ribaud, P., Eyrich, M., Matthes-Martin, S., Einsele, H., Bleakley, M., 
Machaczka, M., Bierings, M., Bosi, A., Gratecos, N., Cordonnier , C., (2003) 
Cidofovir for adenovirus infections after allogeneic hematopoietic stem cell 
transplantation: a survey by the Infectious Diseases Working Party of the European 
Group for Blood and Marrow Transplantation. 
Bone Marrow Transplant.  31, 481-486 
 
60. Lowdell, M.W., Craston, R., Ray, N., Koh, M., Galatowicz, G., Prentice, H.G., 
(1998) 
The effect of T cell depletion with Campath-1M on immune reconstitution after 
chemotherapy and allogeneic bone marrow transplant as treatment for leukaemia 
Bone Marrow Transplant. 21, 679-686 
 
 
 



  Literaturverzeichnis  
  

89

61. Lum, L.G., (1987) 
Review: The kinetics of immune reconstitution after human marrow transplantation 
Blood 69, 369-380 
 
62. Mackall, C.L., Fleisher, T.A., Brown, M.R., Andrich, M.P., Chen, C.C., Feuerstein, 
I.M., Magranth, I.T., Wexler, L.H., Dimitrov, D.S., Gress, R.E., (1997) 
Distinctions between CD8+ and CD4+ T-cell regenerative pathways result in prolonged 
T-cell subset imbalance after intensive chemotherapy 
Blood 89, 3700-3707 
 
63. Mackall, C.L., Hakim, F.T., Gress, R.E., (1997) 
T-cell regeneration: all repertoires are not created equal 
Immunol. Today 18, 245-251 
 
64. Maino, V., Picker, L.J., (1998) 
Identification of functional subsets by flow cytometry: intracellular detection of 
cytokine expression 
Cytometry 34, 208-215 
 
65. Martínez, C., Urbano-Ispizua, A., Rozman, C., Marín, P., Rovira, M., Sierra, J., 
Montfort, N., Carreras, E., Montserrat, E., (1999) 
Immune reconstitution following allogeneic peripheral blood progenitor cell 
transplantation: comparison of recipients of positive CD34+ selected grafts with 
recipients of unmanipulated grafts 
Experimental Hematology 27, 561-568 
 
66. Martin, P.J., Ledbetter, J.A., Morishita, Y., June, C.H., Beatty, P.G., Hansen, J.A. 
(1986) 
A 44 kilodalton cell surface homodimer regulates interleukin 2 production by acitvated 
human T lymphocytes 
J. Immunol. 136, 3282-3286 
 
67. Mascher, B., Schlenke, P., Seyfarth, M., (1999) 
Expression and kinetics of cytokines determined by intracellular staining using flow 
cytometry 
J. Immunol. Methods 223, 115-121 
 
68. Matsuda, Y., Hara, J., Osugi, Y., Fujisaki, H., Takai, K., Ohta, H., Nakanishi, K., 
Tokimasa, S., Miyoshi, H., Tanaka-Taya, K., Yamanishi, K., Okada, S., (1998) 
Allogeneic peripheral stem cell transplantation using positively selected CD34+ cells 
from HLA-mismatched donors 
Bone Marrow Transplant. 21, 355-360 
 
69. Morecki, S., Gelfand, Y., Nagler, A., Or, R., Naparstek, E., Varadi, G., Engelhard, 
D., Akerstein, A., Slavin, S., (2001) 
 



Literaturverzeichnis 
  

90

Immune reconstitution following allogeneic stem cell transplantation in recipients 
conditioned by low intensity vs myeloablative regimen 
Bone Marrow Transplant. 28, 243-249 
 
70. Mosmann, T.R., Cherwinski, H., Bond, M.W., Giedlin, M.A., Coffman, R.L.,(1985) 
Two types of murine helper T cell clone 
J. Immunol. 136, 2348-2357 
 
71. Müller, S.M., Kohn, T., Schulz, A.S., Debatin, K.-M., Friedrich, W., (2000) 
Similar pattern of thymic-dependent T-cell reconstitution in infants with severe 
combined immunodeficiency after human leukocyte antigen (HLA)-identical and HLA-
nonidentical stem cell transplantation 
Blood 96, 4344-4349 
 
72. Murphy, W.J., Longo, D.L., (1997) 
The potential role of NK cells in the separation of graft-versus-tumor effects from graft-
versus-host disease after allogeneic bone marrow transplantation 
Immunol. Rev. 157, 167-176 
 
73. Nachbaur, D., Kropshofer, G., Heitger, A., Lätzer, K., Glassl, H., Ludescher, C., 
Nussbaumer, W., Niederwieser, D., (2000) 
Phenotypic and functional lymphocyte recovery after CD34+-enriched versus non-T 
cell-depleted autologous peripheral blood stem cell transplantation 
J. Hematother. Stem Cell Res 9, 727-736  
 
74. Nakamura, T., Kamogawa, Y., Bottomly, K., Flavell, R.A., (1997) 
Polarization of IL-4- and IFN-γ-producing CD4+ T cells following activation of naive 
CD4+ T cells 
J. Immunol. 158, 1085-1094 
 
75. Okumura, M., Fujii, Y., Inada, K., Nakahara, K., Matsuda, H., (1993) 
Both CD45RA+ and CD45RA- subpopulations of CD8+ T cells contain cells with high 
levels of lymphocyte function-associated antigen-1 expression, a phenotype of primed T 
cells 
J. Immunol. 150, 429-437 
 
76. Openshaw, P., Murphy, E.E., Hosken, N.A., Maino, V., Davis, K., Murphy, K., 
O'Garra, A., (1995) 
Heterogeneity of intracellular cytokine synthesis at the single-cell level in polarized T 
helper 1 and T helper 2 populations 
J. Exp. Med. 182, 1357-1367  
 
 
 
 
 



  Literaturverzeichnis  
  

91

77. Ottinger, H.D., Beelen, D.W., Scheulen, B., Schaefer, U.W., Grosse-Wilde, H., 
(1996) 
Improved immune reconstitution after allotransplantation of peripheral blood stem cells 
instead of bone marrow 
Blood 88, 2775-2779 
 
78. Paliard, X., De Waal Malefijt, R., Yssel, H., Blanchard, D., Chrétien, I., Abrams, J., 
De Vries, J., Spits, H., (1988) 
Simultaneous production of IL-2, IL-4, and IFN-γ by activated human CD4+ and CD8+ 
T cell clones 
J. Immunol. 141, 849-855 
 
79. Patel, D.D., Gooding, M.E., Parrott, R.E., Curtis, K.M., Haynes, B.F., Buckley, 
R.H., (2000) 
Thymic function after hematopoietic stem-cell transplantation for the treatment of 
severe combined immunodeficiency 
N. Engl. J. Med. 342, 1325-1332 
 
80. Pavletic, Z.S., Bishop, M.R., Tarantolo, S.R., Martin-Algarra, S., Bierman, P.J., 
Vose, J.M., Reed, E.C., Gross, T.G., Kollath, J., Nasrati, K., Jackson, J.D., Armitage, 
J.O., Kessinger, A., (1997) 
Hematopoietic recovery after allogeneic blood stem-cell transplantation compared with 
bone marrow transplantation in patients with hematologic malignancies 
J. Clin. Oncol. 15, 1608-1616 
 
81. Pavletic, Z.S., Joshi, S.S., Pirruccello, S.J., Tarantolo, S.R., Kollath, J., Reed, E.C., 
Bierman, P.J., Vose, J.M., Warkentin, P.I., Gross, T.G., Nasrati, K., Armintage, J.O., 
Kessinger, A., Bishop, M.R., (1998) 
Lymphocyte reconstitution after allogeneic blood stem cell transplantation for 
hematologic malignancies 
Bone Marrow Transplant. 21, 33-41 
 
82. Picker, L.J., Singh, M.K., Zdraveski, Z., Treer, J.R., Waldrop, S.L., Bergstresser, 
P.R., Maino, V.C., (1995) 
Direct demonstration of cytokine synthesis heterogeneity among human 
memory/effector T cells by flow cytometry 
Blood 86, 1408-1019  
 
83. Pierrès, A., Lopez, M., Cerdan, C., Nunes, J., Olive, D., Mawas, C., (1988) 
Triggering CD28 molecules synergize with CD2 (T11.1 and T11.2)-mediated T cell 
activation 
Eur. J. Immunol. 18, 685-690 
 
84. Powles, R., Mehta, J., Kulkarni, S., Treleaven, J., Millar, B., Marsden, J., Shepherd, 
V., Rowland, A., Sirohi, B., Tait, D., Horton, C., Long, S., Singhal, S., (2000) 
 



Literaturverzeichnis 
  

92

Allogeneic blood and bone-marrow stem-cell transplantation in haematological 
malignant diseases: a randomised trial 
Lancet 355, 1231-1237 
 
85. Prussin, C.,  Metcalfe, D.D., (1995) 
Detection of intracytoplasmic cytokine using flow cytometry and directly conjugated 
anti-cytokine antibodies 
J. Immunol. Methods 188, 117-128 
 
86. Przepiorka, D., Smith, T.L., Folloder, J., Khouri, I., Ueno, N.T., Mehre, R., 
Körbling, M., Huh, Y.O., Giralt, S., Gajewski, J., Donato, M., Cleary, K., Claxton , D., 
Braunschweig, I., van Besien, K., Andersson, B.S., Anderlini, P., Champlin, R., (1999) 
Risk factors for acute graft-versus-host disease after allogeneic blood stem cell 
transplantation 
Blood 94, 1465-1470 
 
87. Raffael, A., (1988) 
Grundlagen der analytischen Durchflußzytometrie 
Labor-Medizin 11, 89-97 
 
88. Reisner, Y., Martelli, M.F., (2000) 
Transplantation tolerance induced by „mega dose” CD34+ cell transplants 
Exp Hematol 28, 119-127 
 
89. Ringdén, O., Remberger, M., Runde, V., Bornhäuser, M., Blau, I.W., Basara, N., 
Hölig, K., Beelen, D.W., Hägglund, H., Basu, O., Ehninger, G., Fauser, A.A., (1999) 
Peripheral blood stem cell transplantation from unrelated donors: a comparison with 
marrow transplantation 
Blood 94, 455-464 
 
90. Rondelli, D., Re, F., Bandini, G., Raspadori, D., Arpinati, M., Senese, B., Stanzani, 
M., Bonifazi, F., Falcioni, S., Chirumbolo, G., Tura, S., (2000) 
Different immune reconstitution in multiple myeloma, chronic myeloid leukemia and 
acute myeloid leukemia patients after allogenieic transplantation of peripheral blood 
stem cells 
Bone Marrow Transplant. 26, 1325-1331 
 
91. Roux, E., Helg, C., Dumont-Girard, F., Chapuis, B., Jeannet, M., Roosnek, E., 
(1996) 
Analysis of T-cell repopulation after allogeneic bone marrow transplantation: 
significant differences between recipients of T-cell depleted and unmanipulated grafts 
Blood 87, 3984-3992 
 
92. Rufer, N., Helg, C., Chapuis, B., Roosnek, E., (2001) 
Human memory T cells: lessons from stem cell transplantation 
Trends in Immunology 22, 136-141 



  Literaturverzeichnis  
  

93

93. Ruggeri, L., Capanni, M., Casucci, M., Volpi, I., Tosti, A., Perruccio, K., Urbani, 
E., Negrin, R.S., Martelli, M.F., Velardi A., (1999) 
Role of natural killer cell alloreactivity in HLA-mismatched hematopoietic stem cell 
transplantation 
Blood 94, 333-339 
 
94. Ruggeri, L., Capanni, M., Urbani, E., Perruccio, K., Shlomchik, W.D., Tosti, A., 
Posati, S., Rogaia, D., Frassoni, F., Aversa, F., Martelli, M.F., Velardi, A., (2002) 
Effectiveness of donor natural killer cell alloreactivity in mismatched hematopoietic 
transplants 
Science 295, 2097-100 
 
95. Salgame, P., Abrams, J.S., Clayberger, C., Goldstein, H., Convit, J., Modlin, r.L., 
Bloom, B.R., (1991) 
Differing lymphokine profiles of functional subsets of human CD4 and CD8 T cell 
clones 
Science 254, 279-282 
 
96. Sallusto, F., Lenig, D., Förster, R., Lipp, M., Lanzavecchia, A., (1999) 
Two subsets of memory T lymphocytes with distinct homing potentials and effector 
functions 
Nature 401, 708-712 
 
97. Sanders, M.E., Makgoba, M.W., Shaw, S., (1988) 
Human naive and memory T cells: reinterpretation of helper-inducer and suppressor-
inducer subsets 
Immunology Today 9, 195-198 
 
98. Schauer, U., Jung, T., Krug, N., Frew, A., (1996) 
Measurement of intracellular cytokines 
Immunol. Today 17, 305-306 
 
99. Schlegel, P.G., Eyrich, M., Bader, P., Handgretinger, R., Lang, P., Niethammer, D., 
Klingebiel, T., (2000) 
OKT-3-based reconditioning regimen for early graft failure in HLA-non-identical stem 
cell transplants 
Br. J. Haematol. 111, 668-673 
 
100. Schlenke, P., Sheikhzadeh, S., Weber, K., Wagner, T., Kirchner, H., (2001) 
Immune reconstitution and production of intracellular cytokines in T lymphocyte 
populations following autologous peripheral blood stem cell transplantation 
Bone Marrow Transplantat. 28, 251-257 
 
101. Sloand, E.M., Kim, S., Maciejewski, J.P., Van Rhee, F., Chaudhuri, A., Barrett, J., 
Young, N.S., (2000) 
 



Literaturverzeichnis 
  

94

Pharmacologic doses of granulocyte colony-stimulating factor affect cytokine 
production by lymphocytes in vitro and in vivo 
Blood 95, 2269-2274 
 
102. Small, T.N., Papadopoulos, E.B., Boulad, F., Black, P., Castro-Malaspina, H., 
Childs, B.H., Collins, N., Gillio, A., George, D., Jakubowski, A., Helleer, G., Fazzari, 
M., Kernan, N., MacKinnon, S., Szabolcs, P., Young, J.W., O´Reilly, R.J., (1999) 
Comparison of immune reconstitution after unrelated and related T-cell-depleted bone 
marrow transplantation: effect of patient age and donor leukocyte infusions 
Blood 93, 467-480 
 
103. Solano, C., Martinez, C., Brunet, S., Tomás, J.F., Urbano-Ispizua, A., Zuazu, J., 
Ojeda, E., Bargay, J., Moraleda, J.M., Bailen, A., Siera, J., Garcia-Conde, J., Rozman, 
C., (1998) 
Chronic graft-versus-host disease after allogeneic peripheral blood progenitor cell or 
bone marrow transplantation from matched related donors. A case-control study  
Bone Marrow Transplant. 22, 1129-1135 
 
104. Spits, H., Lanier, L.L., Phillips, J.H., (1995) 
Development of human T and natural killer cells (Review) 
Blood 85, 2654-2670 
 
105. Storek, J., Dawson, M.A., Storer, B., Stevens-Ayers, T., Maloney, D.G., Marr, 
K.A., Witherspoon, R.P., Bensinger, W., Flowers, M.E.D., Martin, P., Storb, R., 
Appelbaum, F.R., Boeckh, M., (2001) 
Immune reconstitution after allogeneic marrow transplantation compared with blood 
stem cell transplantation 
Blood 97, 3380-3389 
 
106. Storek, J., Gooley, T., Siadak, M., Bensinger, W.I., Maloney, G.G., Chauncey, 
T.R., Flowers, M., Sullivan, K.M., Witherspoon, R.P., Rowley, S.D., Hansen, J.A., 
Storb, R., Appelbaum, F.R., (1997) 
Allogeneic peripheral blood stem cell transplantation may be associated with a higt risk 
of chronic graft-versus-host disease 
Blood 90, 4705-4709 
 
107. Street, N., Mosmann, T.R., (1991) 
Funcitonal diversity of T lymphocytes due to secretion of different cytokine patterns 
FASEB J. 5, 171-177 
 
108. Swain, S.L., Croft, M., Dubey, C., Haynes, L., Rogers, P., Zhang, X., Bradley, 
L.M., (1996) 
From naive to memory T cells 
Immunol. Rev. 150, 143-167 
 
 



  Literaturverzeichnis  
  

95

109. Testi, R., Phillips, J.H., Lanier, L.L., (1989) 
Leu 23 induction as an early marker of functional CD3/T cell antigen receptor 
triggering 
J. Immunol. 142, 1854-1860 
 
110. Testi, R., Phillips, J.H., Lanier, L.L., (1989) 
T cell activation via Leu-23 (CD69) 
J. Immunol. 143, 1123-1128 
 
111. Trenschel, R., Bernier, M., Delforge, A., Massy, M., Lebeau de Hemricourt, E., 
Maerevoet, M., Badjou, R., Stryckmans, P., Bron, D., (1998) 
Myeloid and lymphoid recovery following allogeneic bone marrow transplantation: a 
comparative study between related, unrelated bone marrow and allogeneic peripheral 
stem cell transplantation 
Leukemia and Lymphoma 30, 325-352 
 
112. Ueda, M., Harada, M., Shiobara, S., Nakao, S., Kondo, K., Odaka, K., Matsue, K., 
Mori, T., Hattori, K.-I., (1984) 
T-Lymphocyte reconstitution in long-term survivors after allogeneic and autologous 
marrow transplantation 
Transplantation 37, 552-556 
 
113. Van Lier, R.A.W., Brouwer, M., Aarden, L.A., (1988) 
Signals involved in T cell activation. T cell proliferation induced through the synergistic 
action of anti-CD28 and anti-CD2 monoclonal antibodies 
Eur. J. Immunol. 18, 167-172 
 
114. Vikingsson, A., Pederson, K., Muller, D., (1994) 
Enummeration of IFN-γ producing lymphocytes by flow cytometry and correlation with 
quantitative measurement of IFN-γ 
J. Immunol. Methods 173, 219-228 
 
115. Volpi, I., Perruccio, K., Tosti, A., Capanni, M., Ruggeri, L., Posati, S., Aversa, F., 
Tabilio, A., Romani, L., Martelli, M.F., Velardi, A., (2001) 
Postgrafting administration of granulocyte colony-stimulating factor impairs functional 
immune recovery in recipients of human leukocyte antigen haplotype-mismatched 
hematopoietic transplants 
Blood 97, 2514-2521 
 
116. Zhang, X.-L., Komada, Y., Chipeta, J., Li, Q.-S., Inaba, H., Azuma, E., 
Yamamoto, H., Sakurai, M., (2000) 
Intracellular cytokine profile of T cells from children with acute lymphoblastic 
leukemia 
Cancer Immunol. Immunother. 49, 165-172 
 


