
 71

11. Literaturverzeichnis 

 

1.  ABRAMSON, S.L.; MALECH, H.L. und GALLIN, J.I. (1991) 

Neutrophils 

In: CRYSTAL, R.G., WESR, J.B. eds. The Lung New York: Raven Press, 

Ltd: 553-563 

 

2.  ASIMAKOPOULOS, G. (1999) 

Mechanisms of the systemic inflammatory response 

Perfusion 14: 269-277 

 

3.  BAKOWSKA, J. und ADAMSON, I.Y.R. (1998) 

Collagenase and Gelatinase Activities in Bronchoalveolar Lavage Fluid Dur-

ing Bleomycin-Induced Lung Injury 

J Pathol 185: 319-323 

 

4.  BANDO, K.; PILLAI, R. und CAMERON, D.E. (1990) 

Leukocyte depletion ameliorates free radical-mediated lung injury after car-

diopulmonary bypass 

J Thorac Cardiovasc Surg 99: 873-877 

 

5.  BECKY KELLY, E.A.; BUSSE, W.W. und JARJOUR, N.N. (2000) 

Increased matrix metalloproteinase-9 in the airway after allergen challenge 

Am J Respir Crit Care Med 162: 1157-1161 

 

6.  BENZER, H.; BURCHARDI, H.; LARSEN, R. und SUTER, P.M. (1995) 

Intensivmedizin  

Springer-Verlag Berlin Heidelberg New York 7. Auflage  

 

7.  BETSUYAKU, T.; SHIPLES, M.; LIU, Z. und SENIOR; R.M. (1999) 

Gelatinase B Deficiency does Not Protect Against Lipopolysaccaride-Induced 

Acute Lung Injury 

Chest 116: 17S-18S 



 72

 

8.  BIRKEDAL-HANSEN, H.; MOORE, W.G.; BODDEN, M.K.; WINDSOR, 

L.J.; BIRKEDAL-HANSEN, B. und DE CARLO, A. (1993) 

Matrix Metalloproteinases: a Review 

Crit Rev Oral Biol Med 4: 197-250 

 

9.  BOLDT, J.; KING, D.; SCHELD, H.H. und HEMPELMANN, G. (1990) 

Lung Management During Cardiopulmonary Bypass: Influence on Extravas-

cular Lung Water 

J Cardiothorac An 4, No 1: 73-79 

 

10.  BOROWIEC, J.W.; HAGMAN, L.; TÖTTERMAN, T.H.; PEKNA, M.; 

VENGE, P. und THELIN, S. (1995) 

Circulating Cytokines and Granulocyte-derived Enzymes during Complex 

Heart Surgery 

Scand J Thorac Cardiovasc Surg 29: 167-174 

 

11.  BORREGAARD, N.; LOLLIKE, K.; KJELDSEN, L.; SENGELOV, H.; 

BASTHOLM, L.; NIELSEN, M. und BAINTON, D. (1993) 

Human neutrophil granules and secretoty vesicles. 

Eur J Haematol 51: 187-198 

 

12.  BOYLE, E.; MORGAN, E.; KOVACICH, J.; CANTY, T. und VERRIER, E. 

(1999) 

Microvascular Response to Cardiopulmonary Bypass 

J Cardiothor Vasc An 13, Suppl 1: 30-35 

 

13.  BRASIL, L.A.; GOMES, W.J.; SALOMAO, R. und BUFFOLO, E. (1998) 

Inflammatory Response After Myocardial Revascularization With or Without 

Cardiopulmonary Bypass  

Ann Thorac Surg 66: 56-59 

 



 73

14.  BRAUDE, S.; NOLOP, K.B.; FLEMING, J.S.; KRAUSZ, T.; TAYLOR, 

K.M. und ROYSTON, D. (1986) 

Increased pulmonary transvascular protein flux after canine cardiopulmonary 

bypass. Association with lung neutrophil sequestration and tissue peroxida-

tion 

Am Rev Respir Dis 134: 867-872 

 

15.  BRAUN, J. und O´CONNOR, C. (1999) 

Measurement of proteases and antiproteases in bronchoalveolar lavage fluid  

Eur Respir Rev 966: 76-85 

 

16.  BRAUN, J.; DALHOFF, K.; LIPP, R.; ECKMANN, C.; MARRE, 

R.;WOOD,W.G. und WIESSMANN, K.-J. (1992) 

Myeloperoxidase, Lactoferrin und Elastase in bronchoalveolären Lavage und 

Plasma bei Pneumonie 

Pneumologie 46: 141-147 

 

17.  BRAUN, J.; PEIN, M.; DJONLAGIC, H. und DALHOFF, K. (1997) 

Production of reactive oxygen species by central venous and arterial neutro-

phils in severe pneumonia and cardiac lung edema 

Intensive Care Med 23: 170-176 

 

18.  BROWN, P.D. (1999) 

Clinical Studies with matrix metalloproteinase inhibitors  

APMIS 107: 174-80 

 

19.  BROWN, G.M.; BROWN, D.M.; DONALDSON, K.; DROST, E. und 

MACNEE, W. (1995) 

Neutrophil sequestration in rat lungs 

Thorax 50: 661-667 

 



 74

20.  BUSIEK, D.F.; ROSS, F.P.; MC DONNEL, S.; MURPHY, G.; 

MATRISIAN, L.M. und WELGUS, H.G. (1992) 

Matrilysin (putative metalloprotease: PUMP) is expressed in developing hu-

man mononuclear phagocytes 

J Biol Chem 267: 9087-9092 

 

21.  BUTLER, J.; ROCKER, G.M. und WESTABY, S. (1993) 

Inflammatory response to cardiopulmonary bypass 

Ann Thorac Surg 55: 552-559 

 

22.  BYRICK, R.J. und NOBLE, W.H. (1978) 

Postperfusion lung syndrome. Comparison of Travenol bubble and membrane 

oxygenators 

J Thorac Cardiovasc Surg 76: 685-693 

 

23.  CAMERON, D. (1996) 

Initiation of White Cell Activation During Cardiopulmonary Bypass: Cyto-

kine and Receptors 

J Cardiovasc Pharmacol Vol 27: Suppl. 1: S1-S5 

 

24.  CAMPBELL, E.J.; SENIOR, R.M. und WELGUS, H.G. (1987) 

Extracellular Matrix Injury during Lung Inflammation  

CHEST 92: 161-167 

 

25.  CARNEY, D.E.; LUTZ, C.J.; PICONE, A.L.; GATTO, L.A.; 

RAMAMURTHY, N.S.; GOLUB, L.M.; SIMON, S.R.; SEARLES, B.; 

PASKANIK, A.; SNYDER, K.; FINCK, C.; SCHILLER, H.J. und NIEMAN, 

G.F. (1999) 

Matrix Metalloproteinase Inhibitor Prevents Acute Lung Injury After Cardio-

pulmonary Bypass  

Circulation 100: 400-406 

 



 75

26.  CASAY, L.C. (1993) 

Role of cytokines in the pathogenesis of cardiopulmonary-induced multisys-

tem organ failure 

Ann Thorac Surg 56: 92-96 

 

27.  CHENOWETH, D.E.; COOPER, S.W.; HUGLI, T.E.; STEWART, R.W.; 

BLACKSTONE, E.H. und KIRKLIN, J.W. (1981) 

Complement activation during cardiopulmonary bypass 

N Engl J Med 304: 497-503 

 

28.  CORBEL, M.; BOICHOT, E. und LAGENTE, V. (2000) 

Role of gelatinase MMP-2 and MMP-9 in tissue remodeling following acute 

Lung injury 

Braz J Med Biol Res 33 (9): 749-754 

 

29.  D’ORTHO, M.P.; JARREAU P.H.; DELACOURT C.; MACQUIN-

MAVIER, I.; LEVAME, M.; PEZET, S.; HARF, A. und LAUFMA, C. 

(1994) 

Matrix metalloproteinase and elastase activities in LPS-induced acute lung in-

jury in guinea pigs 

Am J Physiol 266 (Lung Cell Mol Physiol 10): 209-216 

 

30.  DANCY, C.M.; TOWNSEND, E.R.; BOYLETT, A.; CHAN, S.L.; 

PARKER-WILLIAMS, J. und PARKER, D.J. (1981) 

Pulmonary dysfunction associated with cardiopulmonary bypass: a compari-

son of bubble and membrane oxygenators 

Circulation 64, Suppl II: 54-57 

 

31.  DENHARDT, D.T.; FENG, B.; EDWARDS, D.R.; COCUZZI, E.T. und 

MALAYNKAR, U.M. (1993) 

Tissue inhibitor of metalloproteases (TIMP; aka EPA): structure, control of 

expression and biological functions. 

Pharmacol Ther 59: 636-641 

 



 76

32.  DEWANJEE, M.K.; WU, S.M.; BURKE, G.W. und HSU, L.C. (1998)  

Tumor Necrosis Factor-Alpha in Plasma During Cardiopulmonary Bypass in 

a Pig Model 

ASAIO J 44: 212-218. 

 

33.  DHOTE-BURGER, P.; VUILLEMINOT, A.; LECOMPTE, T.; PASQUIER, 

C.; BARA, L.; JULIA, P.; CHARDIGNY, C. und FABIANI, J.N. (1995) 

Neutrophil degranulation related to the reperfusion of ischemic human heart 

during cardiopulmonary bypass 

J Cardiovasc Pharmacol 25, Suppl 2: 124-129 

 

34.  DODRILL, F.D. (1958) 

The effects of total body perfusion upon the lungs, in ALLEN, J.G. (ed.): Ex-

tracorporeal Circulation 

Springfield, IL Thomas: 327-332 

 

35.  DUNSMORE, S.E. und RANNELS, D.E. (1996) 

Extracellular matrix biology in the lung 

Am J Physiol 270: 3-27 

 

36.  EDMUNDS, H.L. (1998) 

Inflammatory Response to Cardiopulmonary Bypass 

Ann Thorac Surg 66: P12-P16 

 

37.  EICKELBERG, O.; SOMMERFELD, C.O.; WYSER. C.H.; TAMM, M.; 

REICHENBERGER, F.; BARDIN, P.G.; SOLER, M.; ROTH, M. und  

PERRUCHOUD, A.P. (1997)  

MMP and TIMP-Expression Pattern in Pleural Effusions of Different Orgins 

Am J Respir Crit Care Med 156: 1987-1992  

 

38.  ELLIOTT, M.J. und FINN, A.H. (1993) 

Interaction between neutrophils and endothelium 

Ann Thorac Surg 56: 1503-1508 

 



 77

39. FERRY, G.; LONCHAMPT, M.; PENNEL, L.; NANTEUIL, D.E.G.; 

CANET, E. und TUCKER, G.C. (1996) 

Activation of MMP-9 by neutrophil elastase in an in vivo model of acute lung 

injury 

FEBS Letters 402: 111-115 

 

40.  FINLAY, G.A.; RUSSEL, K.J.; MC MAHON, K.; DÀRCY, E.M.;  

MASTERSON, J.B.; FITZGERALD, M.X. und O´CONNOR, C.M. (1996) 

Matrix metalloproteases in emphysema 

Thorax 51 Suppl 3: 51 

 

41.  FINN, A.; NAIK, S.; KLEIN, N.; LEVINSKY, R. J.; STROBEL, S. und 

ELLIOTT, M. (1993) 

Interleukin-8 release and neutrophil degranulation after pediatric cardiopul-

monary bypass 

J Thorac Cardiovasc Surg 105: 234-241 

 

42.  FLICK, M.R.; PEREL, A. und STAUB, N.C. (1981) 

Leukocytes are required for increase lung microvascular permeability after 

microembolization in sheep 

Circ Res 48: 344-351 

 

43.  FRERING, B.; PHILIP, I.; DEHOUX,M.; ROLLAND, C.; LANGLOIS, J.M. 

und DESMONTS, J.M. (1994) 

Circulating cytokines in patients undergoing normothermic cardiopulmonary 

bypass 

J Thorac Cardiovasc Surg 108: 636-641 

 

44.  GIBBON, J.H. Jr. (1968) 

Development of Artificial Heart and Lung Extracorporal Blood Circuit 

J Am Mes Ass 206: 1983-1986 

 



 78

45.  GIBBS, D.F.; SHANLEY, T.P.; WARNER, R.L.; MURPHY, H.S.; 

VARANI, J. und JOHNSON, K.J. (1999)/1 

Role of Matrix Metalloproteinases in Models of Macrophage-Dependent 

acute Lung Injury  

Am J Respir Cell Mol Biol 20: 1145-1154 

 

46.  GIBBS, D.F.; WARNER, R.L.; WEISS, S.J.; JOHNSON, K.J. und VARANI, 

J. (1999)/2 

Characterization of Matrix Metalloproteinases Produced by Rat Alveolar 

Macrophages  

Am J Respir Cell Mol Biol 20: 1136-1144 

 

47.  GILLINOV, A.M.; REDMOND, J.M.; WINKELSTEIN, J.A.; ZEHR, K.J.; 

HERSKOWITZ, A.; BAUMGARTNER, W.A. und CAMERON, D.E. (1994) 

Complement and neutrophil activation during cardiopulmonary bypass: a 

study in the complement-deficient dog 

Ann Thorac Surg 57: 345-352 

 

48.  GIPSON, T.S.; BLESS, N.M.; SHANLEY, T.P.; CROUCH, L.D.; 

BLEAVINS, M.R.; YOUNKIN, E.M.; SARMA, V.; GIBBS, D.F.; TEFERA, 

W.; CONNELL, P.C.; MUELLER, W.T.; JOHNSON, K.J. und WARD, P.A. 

(1999) 

Regulatory Effects of Endogenous Protease Inhibitors in Acute Lung In-

flammatory Injury  

J Immunol 162: 3653-3662 

 

49.  HALL, R.I.; SMITH, M.S. und ROCKER, G. (1997) 

The Systemic Inflammatory Response to Cardiopulmonary Bypass:  

Pathophysiological, Therapeutic and Pharmacological Considerations 

Anesth Analg 85: 766-782 

 



 79

50.  HASTY, K.A.; POURMOTABED, T.F.; GOLDBERG, G.I.; THOMPSON, 

J.P.; SPINELLA, D.G. und STEVENS, R.M. (1990) 

Human neutrophil collagenase. A distinct gene product with homology to 

other matrix metalloproteinases 

J Biol Chem 265: 11421-11424 

 

51.  HATTLER, B.G.; ZEEVI, A.; ODDIS, C.V. und FINKEL M.S. (1995) 

Cytokine Induction During Cardiac Surgery: Analysis of TNF-α Expression 

Pre- and Postcardiopulmonary Bypass 

J Card Surg 10: 418-422 

 

52.  HAYASHI, T.; STETLER-STEVENSON, W.G.; FLEMING, M.V.; 

FISHBACK, N.; KOSS, M.N.; LIOTTA, L.A.; FERRANS, V.J. und 

TRAVIS, W.D. (1996) 

Immunohistochemical Study of Metalloproteinases and Their Tissue Inhibi-

tors in the Lung of Patients with Diffuse Alveolar Damage and Idiopathic 

Pulmonary Fibrosis 

Am J Pathol 149: 1241-1256  

 

53.  HIBBS, M.S.; HASTY, K.A.; KANG, A.H. und MAINARDI, C.M. (1984) 

Secretion of collagenolytic enzymes by human polymorphonuclear leuko-

cytes 

Coll Relat Res 4: 467-477 

 

54.  HIBBS, M.S.; HASTY, K.A.; SEYER, J.M.; KANG, A.H. und MAINARDI, 

C.M. (1985) 

Biochemical and immunological characterization of the secreted forms of 

human neutrophil gelatinase 

J Biol Chem 260: 2493-2500 

 

55.  HILL, G.E. (1998) 

Cardiopulmonary Bypass-Induced Inflammation: Is It Important? 

J Cardiothorac Vasc An 12, Suppl 1: 21-25 

  



 80

56.  HILL, G.E.; WHITTEN, C.W. und LANDERS, D.F. (1997) 

The Influence of Cardiopulmonary Bypass on Cytokines and Cell-Cell Com-

munication 

J Cardiothorac Vasc An 11: 367-375  

 

57.  ILTON, M.; LANGTON, P.; TAYLOR, M.; MISSO, N.; NEWMAN, M.; 

THOMPSON, P. und HUNG, J. (1999) 

Differential Expression of Neutrophil Adhesion Molecules During Coronary 

Artery Surgery with Cardiopulmonary Bypass 

J Thorac Cardiovasc Surg 118: 930-937 

 

58.  IVEY, C.L.; WILLIAMS, F.M. und COLLINS, P.D. (1995) 

Neutrophil chemoattractants generated in two phases during reperfusion of 

ischemic myocardium in the rabbit: Evidence for a role for C5a and inter-

leukin-8 

J Clin Invest 95: 2720-2728 

 

59.  JOHNSON, D.; THOMSON, D.; HURST, T.; PRASAD, K.; WILSON, T.; 

MURPHY, F.; SAXENA, F. und MAYERS, I. (1994) 

Neutrophil-mediated acute lung injury after extracorporal perfusion 

J Thorac Cardiovasc Surg 107: 1193-1202 

 

60.  JORENS, P.G.; JONGH, R. und DE BACKER, W. (1993) 

Interleukin-8 production in patients undergoing cardiopulmonary bypass: the 

influence of pre-treatment with methylprednisolone 

Am Rev Respir Dis 148: 890-895 

 

61.  KHABAR, K.S.A.; ELBARBARY, M.A.; KHOUQEER, F.; DEVOL, E.; 

AL-GAIN, S. und AL-HALEES, Z. (1997) 

Circulating Endotoxin and Cytokines after Cardiopulmonary Bypass: Differ-

ential Correlation with Duration of Bypass and Systemic Inflammatory Re-

sponse/Multiple Organ Dysfunction Syndromes 

Clinic Immunol Immunopathol 85: 97-103 

 



 81

62.  KHARAZMI, A.; ANDERSEN, L.W.; BAEK, L.; VALERIUS, N.H.; 

LAUB, M. und RASMUSSEN, J.P. (1989) 

Endotoxemia and enhanced generation of oxygen radicals by neutrophils 

from patients undergoing cardiopulmonary bypass 

J Thorac Cardiovasc Surg 98: 381-385 

 

63. KIRKLIN, J.K. (1991) 

Prospects for Understanding and Eliminating the Deleterious Effects of Car-

diopulmonary Bypass 

Ann Thorac Surg 51: 529-531 

 

64.  KIRKLIN, J.K.; BLACKSTONE, E.H. und KIRKLIN, J.W. (1987) 

Cardiopulmonary Bypass: Studies on Its Damaging Effects 

Blood Purification 5: 168-178 

 

65.  KIRKLIN, J.K.; WESTABY, S.; BLACKSTONE, E.H.; KIRKLIN, J.W.; 

CHENOWETH, D.E. und PACIFICO, A.D. (1983) 

Complement and the beginning effects of cardiopulmonary bypass 

J Thorac Cardiovasc Surg 86: 845-85 

 

66.  KIRKLIN, J.W.; DONALD, D.E.; HARSHBARGER, H.G.; HETZEL, P.S.; 

PATRICK, R.T.; SWAN, H.J.C. und WOOD, E.H. (1956) 

Studies in extracorporal circulation. I. Applicability of Gibbon-type pump 

oxygenator to human intracardiac surgery: 40 cases  

Ann Surg 144: 2-8 

 

67.  KJELDSEN, L; SENGELOW, H.; LOLLIKE, K. NIELSEN, M.H. und 

BORREGAARD N. (1994) 

Isolation and characterization of gelatinase granules from human neutophils. 

Blood 83: 1640-1649 

 



 82

68.  KLOFF, W.J.; EFFLER, D.B. und GROVES, L. K. (1958) 

Pulmonary complications of open heart operations. Their pathogenesis and 

avoidance 

Cleve Clin Q 25: 65-83 

 

69.  KOTANI, N.; HASHIMOTO, H.; SESSLER, D.I.; MURAOKA, M.; WANG, 

J.S.; O´CONNOR, M.F. und MATSUKI, A. (2000) 

Neutrophil number and interleukin-8 and elastase concentrations in bron-

choalveolar lavage fluid correlate with decreased arterial oxygenation after 

cardiopulmonary bypass 

Anesth Analg 90: 1046-1051 

 

70.  KUKIELKA, G.L.; SMITH, C.W. und LA ROSA, G.J. (1995) 

Interleukin-8 gene induction in the myocardium after ischemia and reperfu-

sion in vivo 

J Clin Invest 95: 89-103 

 

71.  LARSEN, R. (1987) 

Anästhesie 

Urban & Schwarzenberg München-Wien-Baltimore 2. Auflage 

 

72.  LARSEN, R. und ZIEGENFUSS, T. (1997) 

Beatmung: Grundlage und Praxis 

Springer-Verlag Berlin Heidelberg New York  

 

73.  LARSON, D.F.; BOWERS, M. und SCHECHNER, W.H. (1996) 

Neutrophil activation during cardiopulmonary bypass in paediatric and adult 

patients 

Am Acad Cardiovasc Perf 11: 21-27 

 

74.  LAURENT, G.F. (1987)  

Dynamic state of collagen: pathways of collagen degradation in vivo and their 

possible role in regulation of collagen mass 

Am J Physiol 252: 1-9 



 83

 

75.  LEE, W.H. Jr.; KRUNHAAR, D.; FONKALRUD, E.W.; SCHJEIDE, O.A. 

und MALONE, J.V. Jr. (1961) 

Denaturation of plasma proteins as a cause of morbidity and death after in-

tracardiac operations 

Surgery 50: 29-39 

 

76.  LEMJABBAR, H.; GOSSET, P.; LECHAPT-ZALCMAN, E.;  

FRANCO-MONTOYA, M.L.; WALLAERT, B.; HARF, A. und LAFUMA 

C. (1999)1 

Overexpression of Alveolar Macrophagen Gelatinase B (MMP-9) in Patients 

with Idiopathic Pulmonary Fibrosis 

Am J Respir Cell Mol Biol 20: 903-13 

 

77.  LEMJABBAR, H.; GOSSET, P.; LAMBLIN, C.; TILLIE, I.; HARTMANN, 

D.; WALLAERT, B.; TONNEL, A.B. und LAFUMA, C.H. (1999)2 

Contribution of 92 kDa Gelatinase/ Type IV Collagenase in Bronchial In-

flammation during Status Asthmaticus  

Am J Respir Crit Care Med 159: 1298-1307 

 

78.  LEONHARDT, H. (1990) 

Histologie, Zytologie und Mikroanatomie des Menschen 

Thieme-Verlag 8. Auflage  

 

79.  MACKAREL, A.J.; COTTELL, D.C.; RUSSELL, K.J.; FITZGERALD, 

M.X. und O’CONNOR, C.M. (1999) 

Migration of Neutrophils across Human Pulmonary Endothelial Cells Is Not 

Blocked by Marix Metalloproteinasen or Serine Protease Inhibitors  

Am J Respir Cell Mol Biol 20: 1209-1219 

 

80.  MACNEE, W. und SELBY, C. (1993) 

New perspectives on basic mechanisms in lung disease.2. Neutrophil traffic 

in the lungs role of haemodynamics, cell adhesion, and deformability 

Thorax 48: 79-88 



 84

 

81.  MAGNUSSON, L.; ZEMGULIS, V.; WICKY, S.; TYDEN, H.; THELIN, S. 

und HEDENSTIERNA, G. (1996) 

Atelectasis is a major cause of hypoxemia and shunt after cardiopulmonary 

bypass 

Anesthesiology 87: 1153-1163 

 

82.  MAINARDI, C.M.; HIBBS, M.S.; HASTY, K.A. und SEYER, J.M. (1984) 

Purification of a type IV collagen degrading metalloproteinases from rabbit 

alveolar macrophages  

Coll Relat Res 4: 479-492 

 

83.  MALLYA, S.K.; HALL, J.E.; LEE, H.; ROEMAR, E.J.; SIMON, S.R und 

GOLUB, L.M. (1994) 

Interaction of matrix metalloproteinases with serine protease inhibitors: new 

potential roles for matrix metalloproteinase inhibitors 

Ann Acad Sci 732: 303-31 

 

84.  MATRISIAN, L.M. (1990) 

Metalloproteinases and their inhibitors in matrix remodelling 

Trends Genet 6: 121-125 

 

85.  MATRISIAN, L.M. (1992) 

The matrix-degrading metalloproteinases 

Bio Essays 14: 455-463 

 

86.  MC CANN, U.G.; GATTO, L.A.; SEARLES, B.; CARNEY, D.E.; LUTZ, 

C.J.; PICORNE, A.L.; SCHILLER, H.J. und NIEMAN, G.F. (1999) 

Matrix Metalloproteinase Inhibitor: Differential Effects on Pulmonary Neu-

trophil and Monocyte Sequestration Following Cardiopulmonary Bypass 

J Extra-Corporeal Technol 31: 67-75 

 



 85

87.  MESSENT, M.; SILLIVAN, K.; KEOGH, B.F.; MORGAN, C.J. und 

EVANS, T.W. (1992) 

Adult respiratory distress syndrome following cardiopulmonary bypass 

Anaesthesia 47: 267-268 

 

88.  MESSENT, M.; SINCLAIR, D.G.; QUINLAN, G.J.; MUMBY, S.E.; 

GUTTERIDGE, J.M.C. und EVANS, T.W. (1997) 

Pulmonary vascular permeability after cardiopulmonary bypass and its rela-

tionship to oxidative stress 

Crit Care Med 25: 425-429 

 

89.  MILLER, B.E. und LEVY, J.H. (1997) 

The Inflammatory Response to Cardiopulmonary Bypass  

J Cardiothorac Vasc An 11: 355-366 

 

90.  MOAT, N.E.; SHORE, D.F. und EVANS, T.W. (1993) 

Organ dysfunction and cardiopulmonary Bypass: the role of complement and 

complement regulatory proteins 

Eur J Cardiothorac Surg 7: 563-753 

 

91.  MOSER, R.; SCHLEIFFENBAUM, B.; GROSCURTH, P. und FEHR, J. 

(1998) 

Interleukin 1 and tumor necrosis factor stimulate human vascular endothelial 

cells to promote transendothelial neutrophil passage 

J Clin Invest 83: 444-455 

 

92.  MURPHY, G.; ALLAN, J.A.; WILLENBROCK, F.; COCKETT, M.I.; 

O´CONNELL, J.P. und DOCHERTY, A.J.P. (1992) 

The role of the C-terminal domain in collagenase and stromelysin specificity 

J Biol Chem 267: 9612-9617 

 



 86

93.  MURPHY, G.; WARD, R.; HEMBRY, R.M.; REYNOLDS, J.J.; KÜHN, K. 

und TRYGGVASON, K. (1989) 

Characterization of Gelatinase from pig polymorphonuclear leucocytes 

J Biochem 258: 463-472 

 

94.  NEWMAN, M.F.; KIRCHNER, J.L.; PHILLIPS-BUTE, B.; GAVER, 

GROCOTT, H.; JONES, R.H.; MARK, D.B.; REVES, J.G. und 

BLUMENTHAL, J.A. (2001) 

Longitudinal Assessment of Neurocognitive Function after Coronary-Artery 

Bypass Surgery 

N Engl J Med 344: 395-402 

 

95.  NIEMAN, G.; SEARLES, B.; CARNEY, D.; MC CANN, U.; SCHILLER, 

H.; LUTZ, C.; FINCK, C.; GATTO, L.A.; HODELL, M. und PISCINE, A. 

(1999) 

Systemic inflammation induced by cardiopulmonary bypass: a review of 

pathogenesis and treatment. 

J Extracrpor Technol 31: 202-210 

 

96.  O’CONNOR C.M. und FITZGERALD M.X. (1994) 

Matrix metalloproteases and lung disease 

Thorax 49: 602-609 

 

97.  OHATA, T.; SAWA, Y.; KADOBA, K.; TANIGUCHI, K.; ICHIKAWA, H.; 

MASAI, T.; SHIMAZAKI, Y. und MATSUDA, H. (1995) 

Normothermia Has Beneficial Effects in Cardiopulmonary Bypass Attenuat-

ing Inflammatory Reactions 

ASAIO J 41: 288-291 

 

98.  OHRI, S.K. (1996) 

Systemic inflammatory response and the splanchnic bed in cardiopulmonary 

bypass 

Perfusion 11: 200-212 

 



 87

99.  OKADA, Y.; WATANABE, S. und NAKANASHI, I. (1988) 

Inactivation of tissue inhibitor of metalloproteinases by neutrophil elastase 

and other serine proteinases. 

FEBS Lett 229: 157-160. 

 

100.  PALMER, L.B.; SMALDONE, G.C.; SIMON, S.; O`RIORDAN, T. und 

MORRA, L. (1995) 

Tracheal Aspirates in Long-term Mechanically Ventilated Patients 

Chest 108: 1326-1332 

 

101.  PAPAZIAN, L.; THOMAS, P.; GARBE, L.; GUIGNON, I.; THIRION, X.; 

CHARREL, J.; BOLLET, C.; FUENTES, P. und GOUIN, F. (1995) 

Bronchoscopic or Blind Sampling Techniques for the Diagnosis of Ventila-

tor-Associated Pneumonia 

Am J Respir Crit Care Med 152: 1982-1991 

 

102.  PARDO, A. und SELMAN, M. (1996) 

Matrix metalloproteinases and lung injury 

Braz J Med Biol Res 29 (9): 1109-1115 

 

103.  PICORNE, A.L.; LUTZ, C.J.; FINCK, C.; CARNEY, D.; GATTO, L.A.;  

PASKANIK, A.; SEARLES, B.; SNYDER, K. und NIEMAN, G.F. (1999) 

Multiple sequential insults cause post-pump syndrome 

Ann Thorac Surg 67: 978-985 

 

104.  PREDIMA, K. (1999) 

Targeting the Proteolytic Arsenal of Neutrophils 

Circulation 100: 333-334 

 



 88

105.  PUGIN, J.; AUCKENTHALER, R.; MILI, N.; JANSSENS, J.-P.; LEW, P.D. 

und SUTER, P.M. (1991) 

Diagnosis of Ventilator-associated Pneumonia by Bacteriologic Analysis of 

Bronchoscopic and Nonbronchoscopic „Blind“ Bronchoalveolar Lavage Flu-

id 

Am Rev Respir Dis 143: 1121-1129 

 

106.  PUGIN, J.; VERGHESE, G.; WIDMER, M.-C.; MATTHAY, M.A. (1999) 

The alveolar space is the site of intense inflammatory and profibrotic reac-

tions in the early phase of acute respiratory distress syndrome 

Crit Care Med 27: 304-312 

 

107.  RICOU, B.; NICOD, L.; LACRAZ, S.; WELGUS, H.G.; SUTER, P.M. und 

DAYER, J.-M. (1996) 

Matrix Metalloproteinases and TIMP in Acute Respiratory Distress Syn-

drome 

Am J Respir Crit Care Med 154: 346-352 

 

108.  ROSKY, L.P. und RODMAN, T. (1966) 

Medical aspects of open-heart surgery 

N Engl J Med 274: 833-840 

 

109.  ROTHLEIN, R.; CZAJKOWSKI, M.; O’NEILL, M.M.; MARLI, S.D.; 

MAINOLFI, E. und MERLUZZI, V.J. (1988) 

Induction of intercellular adhesion molecule 1 on primary and continuous cell 

lines by pro-inflammatory cytokines 

J Immunol 141: 1665-1669 

 

110.  ROUBY, J.J.; ROSSIGNON, M.-D.; NICOLAS, M.-H.; LASSALE DE, E. 

M.; CRISTIN, S.; GROSSET, J. und VIARS, P. (1989) 

A Prospective Study of Protected Bronchoalveolar Lavage in the Diagnosis of 

Nosocomial Pneumonia 

Anesthesiol 71: 679-685 

 



 89

111.  SABLOTZKI, A.; DEHNE, M. G.; MANN, V.; GÖRLACH, G.; MÜHLING, 

B.; ZICKMANN, B. und HEMPELMANN, G. (1999) 

Plasma Levels of Selectins and Interleukins in Cardiovascular Surgery Using 

Cardiopulmonary Bypass 

J Thorac Cardiovasc Surg 47: 26-31 

 

112.  SABLOTZKI, A.; DEHNE, M.; WELTERS, I.; MENGES, T.; LEHMANN, 

N.; GÖRLACH, G.; OSMER, C. und HEMPELMANN, G. (1997)/1 

Alterations of the cytokine network in patients undergoing cardiopulmonary 

bypass 

Perfusion 12: 393-403 

 

113.  SABLOTZKI, A.; WELTERS, I.; LEHMANN, N.; MENGES, T.; 

GÖRLACH, G.; DEHNE, M. und HEMPELMANN, G. (1997)/2 

Plasma levels of immunoinhibitory cytokines interleukin-10 as transforming 

growth factor-ß in patients undergoing coronary artery bypass grafting 

Eur J Cardiothorac Surg 11: 763-768 

 

114.  SANCHEZ-LOPEZ, R.; NICHOLSON, R.; GESNEL, M.C.; MATRISIAN, 

L.M. und BREATHNACH, R. (1988) 

Structure-function relationships in the collagenase family member transin 

J Biol Chem 263: 11892-11899 

 

115.  SCHLEIMER, R.P. und RUTLEGE, B.K. (1986) 

Cultured human vascular cells acquire adhesiveness for leukocytes following 

stimulation with interleukin-1, endotoxin, and tumor-promoting phorbol es-

ters 

J Immunol 136: 649-654 

 

116.  SCHULZ, L.C. (1991) 

Pathologie der Haustiere/ Teil I 

Gustav Fischer Verlag Jena  

 



 90

117.  SENGELOV, H.; KJELDSEN, L. und BORREGAARD, N. (1993) 

Control of Exocytosis in Early Neutrophil Activation 

J Immunol 150: 1535-1543 

 

118.  SEPPER, R.; KONTTINEN, Y.T. und SORSA, T. (1994) 

Gelatinolytic and type IV collagenolytic activity in bronchiectasis 

Chest 106: 1129-1133 

 

119.  SEPPER, R.; PRILL, K.; TERVAHARTIALA, T.; KONTTINEN, Y.T.; 

MAISI, P.; LOPES-OTIN, C. und SORSA, T. (1999) 

Collagenase-2 and –3 Are Inhibited by Doxycycline in the Chronically In-

flamed Lung in Bronchiectasis 

Ann N Y Acad Sci 878: 683-685 

 

120.  SHAPPELL, S:B.; TOMAN, C.; ANDERSON, D.C.; TAYLOR, A.A.; 

ENTMAN, M.L. und SMITH, C.W. (1999) 

Mac-1 (CD 11b/CD 18) mediates adherence-dependent hydrogen peroxide 

production by human and canine neutrophils 

J Immunol 144: 2702-2711 

 

121.  SHARPIRO, S.D. and SENIOR, R.M. (1999) 

Matrix Metalloproteinases, Matrix Degradation and More  

Am J Respir Cell Molecul Biol 20: 1100-1102 

 

122.  SIBILLE, Y. und MARCHANDISE, F.X. (1993) 

Pulmonary immune cells in health and disease: Polymorphonuclear neutro-

phils 

Eur Respir 9: 1529-1443 

 



 91

123.  SIMINELAKIS, S.; BOSSINAKOU, I.; ANTONIOU, F.; PALLAZA, Z.; 

TOLIOS, J.; VASILOGIANNAKOPOULOU, D.; KASAPLI, M.; 

PARIGORI, P. und CHLAPOUTAKIS, E. (1996) 

A Study of the Effects of Extracorporeal Circulation on the Immunologie 

System of Humans 

J CardiothoracVasc An 10 7: 893-898 

 

124.  SINCLAIR, D.G.; HASLAM, P.L.; QUINLAN, G.J.; PEPPER; J.R. und 

EVANS, T.W. (1995) 

The effect of cardiopulmonary bypass on intestinal and pulmonary endothe-

lial permeability 

Chest 108: 718-724 

 

125.  SOLIS, R.T.; KENNEDY, P.S.; BEALL, A.C.; NOON, G. P. und 

DEBAKEY, M.E. (1975) 

Cardiopulmonary Bypass, microembolism ans platlet aggregation 

Circulation 52: 103-108 

 

126.  SOURNIA, POULET und MARTINY  

Deutsche Übersetzer: TOELLNER, R. und ECKART, W. (1981) 

Illustrierten Geschichte der Medizin 

Andreas & Andreas, Verlagsbuchhandel, Salzburg 

 

127.  STÜNZI, H. und WEISS, E. (1990) 

Allgemeine Pathologie für Tierärzte und Studierende der Tiermedizin 

Verlag Paul Parey Berlin Hamburg 8. Auflage 

 

128.  TARNOK, A.; HAMBSCH, J.; EMMRICH, F., SACK, U.; SON, V.J.; 

BELLINGHAUSEN, W.; BORTE, M. und SCHNEIDER, P. (1999) 

Complement Activation, Cytokines, and Adhesion Molecules in Children 

Undergoing Cardiac Surgery with or without Cardiopulmonary Bypass 

Pediat Cardiol 20: 113-125 

 



 92

129.  TETLEY, T.D. (1993) 

Proteinase imbalance: ist role in lung disease  

Thorax 48: 560-565 

 

130.  THEODORE, J.; ROBIN, E.D.; GAUDIO, R. und ACEVEDO, J. (1975) 

Transalveolar transport of large polar solutes (sucrose, inulin and dextran) 

Am J Physiol 229: 989-996 

 

131.  TONNESEN, E.; CHRISTENSEN, V.B. und TOFT, P. (1996) 

The role of cytokines in cardiac surgery 

Int J Cardiol 53 Suppl.: S1-S10 

 

132.  TÖNZ, M.; MIHALJEVIC, T.; SEGESSER, L.; FEHR, J.; SCHMID, E. R. 

und TURINA, M.I. (1995) 

Acute Lung Injury During Cardiopulmonary Bypass. Are Neutrophils Re-

sponsible? 

Chest 108: 1551-56 

 

133.  TORRI, K.; IIDA, K.-I.; MIYAZAKI, Y.; SAGA, S.; KONDOH, Y.; 

TANIGUCHI; H.; TAKI, F.; TAKAGI, K.; MATSUYAMA, M. und 

SUZUKI, R. (1997) 

Higher Concentrations of Matrix Metalloproteinases in Bronchoalveolar Lav-

age Fluid of Patients with Adult Respiratory Distress Syndrome  

Am J Respir Crit Care Med 155: 43-46 

 

134.  TRYGGVASON, K.; HOYHTYA, H. und PYKE, C. (1993) 

Type IV collagenases in invasive tumors 

Breast Cancer Res Treat 24: 209-218 

 

135.  UTLEY, J.R. (1996) 

The history of the concept of inflammatory response to cardiopulmonary by-

pass 

Perfusion 11: 190-195 

 



 93

136.  WACHTFOGEL, Y.T.; KUCICH, U.; GREENPLATE, J.; GLUSZKO, P.;  

ABRAMS, W.; WEINBAUM, G., WENGER, R.K.; RUCINSKI, B.; 

NIEWIAROWSKI, S.; EDMUNDS, L.H. Jr. und et al. (1987) 

Human neutrophil degranulation during extracorporeal circulation 

Blood 69: 324-330 

 

137.  WAN, S.; YIM, A.P.C. und VINCENT, J.-L. (1999) 

Inflammatory Response to Cardiopulmonary Bypass 

New Horiz 7: 462-471 

 

138.  WAN, S.; LE CLERC, J.-L. und VINCENT, J.-L. (1997) 

Inflammatory Response to Cardiopulmonary Bypass 

Chest 112: 676-692 

 

139.  WASOWICZ, M.; SOBCZYNSKI, P.; BICZYSKO, W. und SZULC, R. 

(1999) 

Ultrastructural changes in the lung alveoli after cardiac surgical operations 

with the use of cardiopulmonary bypass (CPB) 

Pol J Pathol 50: 189-196 

 

140.  WEIBEL, E.R. (1986) 

Functional morphololgy of lung parenchyma. 

In: MACKLEM, P.T.; MEAD, J. (eds.) Handbook of physiology, Section 3: 

The respiratory system – Mechanics of breastinf. Bethesda:  

Am Physiol Soc: 89-111 

 

141.  WESTARBY, S. (1987) 

Organ dysfunction after cardiopulmonary bypass: a systemic inflammatory 

reaction initiated by the extracorporal circuit 

Intensive Care Med 13: 89-95 

 



 94

142.  WILHELM, S.M.; COLLIER, I.E.; MARMER, B.L.; EISEN, A:Z; GRANT, 

G.A. und GOLDBERG, G.I. (1989) 

S40-transformed human lung fibroblasts secrete a 92 kDa type IV collagenase 

wich is identical to that secreted by normal human macrophages 

J Biol Chem 264: 17213-17221 

 

143.  WOESSNER, J.F. Jr. (1991) 

Matrix metalloproteinases and their inhibitors in connective tissue remodel-

ling 

FASEB J 5: 2145-2154 

 

144.  WRIGHT, D.G.; BRALOVE, D.A. und GALLIN, J.I. (1977) 

The Differential Mobilization of Human Neutrophil Granules 

Am J Pathol 87: 273-284 

 

145.  ZIMMERMANN, G.A. und AMORY, D.W. (1982) 

Transpulmonary polymorphonuclear leukocyte number after cardiopulmonary 

bypass 

Am Rev Respir Dis 126: 1097-1098 


	Titel
	Inhaltsverzeichnis
	1.Einleitung
	2.Fragestellung
	3.Schrifttum
	3.1.Extrakorporale Zirkulation (EKZ)
	3.1.1. Geschichte der EKZ
	3.1.2.Die Herz-Lungen-Maschine (HLM)

	3.2. Die Lunge
	3.3.Die Generalisierte Entzündungsreaktion
	3.3.1. Allgemeines
	3.3.2.Entzündungsreaktion und EKZ
	3.3.3.Akute Lungenschädigung nach EKZ

	3.4.Spezielle Komponenten der generalisierten Ent
	3.4.1.Die Cytokine
	3.4.2.Die neutrophilen Granulozyten
	3.4.3. Funktionen der neutrophilen Granulozyten
	3.4.4.Die Reaktion der neutrophile Granulozyten auf die Lunge bei EKZ

	3.5. Matrix-Metalloproteasen
	3.5.1.Allgemeine Funktionen der MMP im Organismus und ihre biochemische Struktur
	3.5.2.Syntheseorte und Regulation von MMP
	3.5.3.MMP in der Lunge


	4.Tierversuche
	4.1.Anästhesie und Monitoring
	4.2. Extrakorporale Zirkulation

	5. Material
	5.1. Tiere
	5.2. Probengewinnung:
	5.3. BAL
	5.4. Zymographie
	5.5. ELISA
	5.6.Leukozytenfärbung
	5.7.Gesamtprotein
	5.8.Pulmonale Funktionsparameter
	5.9. Wassergehalt der Lunge

	6.Methoden
	6.1.Gewinnung der Minilavage (BAL)
	6.2.Leukozytenzählung der BAL
	6.3.Zymographie
	6.4. ELISA (Enzyme linked Immunoassay)
	6.5. Proteinbestimmung in der BAL
	6.6.Leukozytenbestimmung im Blut
	6.7.Trocken- Feuchtgewicht der Lunge
	6.8.Pulmonale Funktionsparameter
	6.9.Oxygenierungsindices
	6.10.Veno-arterielle Shunt (Qs/QT)
	6.11.Bestimmung der Leukozytensequestration
	6.12.Statistische Auswertung

	7.Ergebnisse
	7.1.Basisdaten der Versuchstiere
	7.2.Parameter
	7.2.1. Lungenfunktionsparameter
	7.2.2. Cytokine
	7.2.3. Neutrophile Granulozyten \(PMN\) in der�
	7.2.4.Leukozytensequestration
	7.2.5. Proteine
	7.2.6. Wassergehalt der Lunge
	7.2.7.Die Matrix-Metalloprotasen

	7.3.Korrelationsanalyse der Studienparameter
	7.4.Zusammenfassung der Ergebnisse

	8. Diskussion
	8.1. Lungenschädigung und generalisierte Entzünd
	8.2.MMP und Lunge
	8.3.Diskussion über die mögliche Beeinflussung d
	8.4.Schlussfolgerung

	9.Zusammenfassung
	9.1.Hintergrund
	9.2.Durchführung
	9.3.Ergebnisse
	9.4.Schlussfolgerung

	10.Summary
	10.1.Background
	10.2.Method
	10.3.Results
	10.4.Conclusion

	11.Literaturverzeichnis
	12. Abkürzungen
	Danksagungen
	Lebenslauf
	Erklärung über die eigenständige Abfassung der Arbeit

