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Zusammenfassung

        
Immunonutrition verfolgt neben der Ernährung des Patienten auch eine symptomorientierte pharmakologische Intervention. Fischölhaltige Fettemulsionen der dritten Generation versprechen hyperinflammatorische Reaktionen des Organismus, wie z. B. die hyperdyname Phase der Sepsis, abzuschwächen. N-3-Fettsäuren beeinflussen das inflammatorische Reaktionspotenzial der Zelle von der Signaltransduktion bis zur Proteinexpression. Sie inhibieren in verschiedenen Interaktionsschritten die Induktion inflammatorischer Gene, die Zytokinfreisetzung und die Expression von Adhäsionsmolekülen. Durch Variation des Lipidmediatorspektrums werden Thrombozytenaggregation und granulozytäre Mobilisation reduziert, die mit Entzündungsprozessen korreliert sind. N-3-Fettsäuren schränken auch das lymphozytäre Reaktionspotenzial ein. In Kombination mit LCT, MCT und Olivenöl verfügen fischölhaltige Lipidemulsionen über einen balancierten Anteil an gesättigten und ungesättigten Fettsäuren mit einem ausgewogenen n-3/n-6-Verhältnis und einer guten ketogenen Potenz. Als artifizielle Lipidaggregate binden sie außerdem Endotoxin, den Vermittler der grammnegativen Sepsis.


      
        
Nutritional Sepsis Modulation - What Can be Expected From Third Generation Lipid Emulsions?

        
Immunonutrition combining nutrition and pharmacological intervention is gaining increasing importance in different clinical situations. Fish oil-based lipid emulsions of the third generation might prove to be advantageous in hyperinflammatory reactions such as the hyperdynamic phase of sepsis. N-3 fatty acids influence the inflammatory reaction potential of cells from signal transduction to protein expression. They inhibit inflammatory gene induction, cytokine release and adhesion molecule expression employing different interactive pathways. Due to the modified lipid mediator pattern inflammation-associated platelet aggregation and granulocyte mobilisation are markedly reduced. N-3 fatty acids also restrain lymphocyte functions. In combination with LCT, MCT and olive oil fish oil-based lipid emulsions contain a harmonic proportion of saturated and unsaturated fatty acids showing a balanced n-3/n-6 ratio and a good ketogenic potency. As artificial lipid aggregates they bind to endotoxin, the mediator of Gram-negative sepsis.
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Literatur


	
[bookmark: R379-1]1 
              Leaf A, Weber P C. 
              Cardiovascular effects of n-3 fatty acids: medical progress. 
              New Engl J Med. 
              1988; 
              318 
              549-557 
            





PubMedGoogle Scholar





	
[bookmark: R379-2]2 
              Shoda R, Matsueda K, Yamoto S, Umeda N. 
              Epidemiologic analysis of Crohn's disease in Japan: increased dietary intake of n-6 polyunsaturated fatty acids and animal protein relates to the increased incidence of Crohn's disease in Japan. 
              Am J Clin Nutr. 
              1996; 
              63 
              741-745 
            





PubMedGoogle Scholar





	
[bookmark: R379-3]3 
              Belluzzi A, Brignola C, Campieri M, Pera A, Boschi S, Miglioli M. 
              Effect of an enteric-coated fish oil preparation on relapses in Crohn's disease. 
              N Engl J Med. 
              1996; 
              334 
              1557-1560 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-4]4 
              Hawthorne A B, Daneshmend T K, Hawkey C J, Belluzzi A, Everitt S J, Holmes G K. 
              Treatment of ulcerative colitis with fish oil supplementation: a prospective 12 month randomised clinical trial. 
              Gut. 
              1992; 
              33 
              922-928 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-5]5 
              Loeschke K, Ueberschaer B, Pietsch A, Gruber E, Ewe K, Wiebecke B. 
              N-3 fatty acids only delay early relapse of ulcerative colitis in remission. 
              Dig Dis Sci. 
              1996; 
              41 
              2087-2094 
            





PubMedGoogle Scholar





	
[bookmark: R379-6]6 
              Zurier R B, Rossetti R G, Jacobson E W, DeMarco D M, Liu N Y, Temming J E. 
              Gamma-Iinolenic acid treatment of rheumatoid arthritis. 
              Arthritis Rheum. 
              1996; 
              39 
              1808-1817 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-7]7 
              Mayser P, Mrowietz U, Arenberger P, Bartak P, Buchvald J, Christophers E, Jablonska S, Salmhofer W, Schill W B, Kramer H J, Schlotzer E, Mayer K, Seeger W, Grimminger F. 
              Omega-3 fatty acid-based lipid infusion in patients with chronic plaque psoriasis: results of a double-blind, randomized, placebo-controlled, multicenter trial. 
              J Am Acad DermatoI. 
              1998; 
              38 
              539-547 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-8]8 
              Haglund U, Bulkley G B, Granger D N. 
              On the pathophysiology of intestinal ischemic injury. 
              Acta Chirurgica Scandinavica. 
              1987; 
              153 
              321-324 
            





PubMedGoogle Scholar





	
[bookmark: R379-9]9 
              Walker W A. 
              Role of the mucosal barrier in toxin/microbial attachment to the gastrointestinal tract. 
              Ciba Found Symp. 
              1985; 
              112 
              34-47 
            





PubMedGoogle Scholar





	
[bookmark: R379-10]10 
              Gwosdow A R, Kumar M SA, Bode H H. 
              Interleukin 1 stimulation of the hypothalamic-pituitary-adrenal axis. 
              Am J Physiol. 
              1990; 
              258 
              65-70 
            





PubMedGoogle Scholar





	
[bookmark: R379-11]11 
              Michie H R, Manogue K R, Spriggs D R. 
              Detection of circulating tumour necrosis factor after endotoxin administration. 
              N Engl J Med. 
              1988; 
              318 
              1481-1486 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-12]12 
              Spath-Schwalbe E, Born J, Schrezenmeier H. 
              Interleukin-6 stimulates the hypothalamus-pituitary-adrenocortical axis in man. 
              J Clin Endocrinol Metab. 
              1994; 
              79 
              1212-1214 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-13]13 
              Lafontan M, Berlan M. 
              Fat cell adrenergic receptors and the control of white and brown fat cell function. 
              J Lipid Res. 
              1993; 
              34 
              1057-1091 
            





PubMedGoogle Scholar





	
[bookmark: R379-14]14 
              Morin C L, Schlaepfer I R, Eckel R H. 
              Tumour necrosis factor-alpha eliminates binding of NF-Y and an octamer-binding protein to the lipoprotein lipase promoter in 3T3-L1 adipocytes. 
              J Clin Invest. 
              1995; 
              95 
              1684-1689 
            





PubMedGoogle Scholar





	
[bookmark: R379-15]15 
              Lefevre G, Dhiainaut F J, Tallet F. 
              Individual free fatty acid and lactate uptake in the human heart during severe sepsis. 
              Ann Clin Biochem. 
              1988; 
              25 
              546-551 
            





PubMedGoogle Scholar





	
[bookmark: R379-16]16 
              Kaufmann R L, Matson C F, Beisel W R. 
              Hypertriglyceridemia produced by endotoxin: role of impaired triglyceride disposal mechanisms. 
              J Infect Dis. 
              1976; 
              133 
              548-555 
            





PubMedGoogle Scholar





	
[bookmark: R379-17]17 
              Dahlan W, Richelle M, Rössle C, Deckelbaum R J, Carpentier Y A. 
              Modification of erythrocyte membrane lipid composition by a single intravenous infusion of phospholipid-triacylglycerol emulsions in man. 
              Clin Nutr. 
              1992; 
              11 
              255-261 
            





PubMedGoogle Scholar





	
[bookmark: R379-18]18 
              Askanazi J, Nordenström J, Rosenbaum S H. 
              Nutrition for the patient with respiratory failure: glucose vs. fat. 
              Anesthesiology. 
              1981; 
              54 
              373-377 
            





PubMedGoogle Scholar





	
[bookmark: R379-19]19 
              Deckelbaum R, Carpentier Y, Olivecrona T, Moser A. 
              Hydrolysis of medium vs. long chain triglycerides in pure and mixed intravenous lipid emulsions by purified lipoprotein lipases in vitro. 
              Clin Nutr. 
              1986; 
              5 
              54 
            





PubMedGoogle Scholar





	
[bookmark: R379-20]20 
              Wolfram G. 
              The use of lipid infusions in postoperative nutrition. 
              Chir GastroenteroI. 
              1994; 
              10 
              173-176 
            





PubMedGoogle Scholar





	
[bookmark: R379-21]21 
              Adolph M, Hailer S, Eckart J. 
              Serum phospholipid fatty acids in severely injured patients on total parenteral nutrition with medium chain/long chain triglyceride emulsions. 
              Ann Nutr Metab. 
              1995; 
              39 
              251-260 
            





PubMedGoogle Scholar





	
[bookmark: R379-22]22 
              Bach A C, Babayon V K. 
              Medium-chain triglycerides: an update. 
              Am J Clin Nutr. 
              1982; 
              36 
              950-962 
            





PubMedGoogle Scholar





	
[bookmark: R379-23]23 
              Crowe P J, Royle G T, Wagner D, Burke J F. 
              Does hyperketonemia affect protein or glucose kinetics in postabsorptive or traumatized man?. 
              J Surg Res. 
              1989; 
              47 
              313-318 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-24]24 
              Baldermann H, Wicklmayr M, Rett K, Banholzer P, Dietze G, Mehnert H. 
              Changes of hepatic morphology during parenteral nutrition with lipid emulsions containing LCT or MCT/LCT quantified by ultrasound. 
              JPEN. 
              1991; 
              15 
              601-603 
            





PubMedGoogle Scholar





	
[bookmark: R379-25]25 
              Hamawy K J, Moldawer L L, Georgieff M. 
              The effect of lipid emulsions on reticuloendothelial system function in the injured animal. 
              JPEN. 
              1985; 
              9 
              559-565 
            





PubMedGoogle Scholar





	
[bookmark: R379-26]26 
              Hunt C E, Cora P, Inwood R J. 
              Pulmonary effects of intralipid: The role of intralipid as a prostaglandin precursor. 
              Prog Lipid Res. 
              1981; 
              20 
              199-204 
            





PubMedGoogle Scholar





	
[bookmark: R379-27]27 
              Jenkins A P, Thompson R P. 
              Does the fatty acid profile of dietary fat influence its trophic effect on the small intestine mucosa?. 
              Gut. 
              1993; 
              34 
              358-364 
            





PubMedGoogle Scholar





	
[bookmark: R379-28]28 
              Granato D, Blum S, Zbinden I, Malnoe A, Rössle C, Forget D, Dutot G. 
              Effect of ClinOleic®, an olive oil-based parenteral lipid emulsion, on Iymphocyte function in vitro. 
              Clin Nutr. 
              1996; 
              15 
              3 
            





PubMedGoogle Scholar





	
[bookmark: R379-29]29 
              Fischer S, Weber P. 
              Thromboxane A3 is found in human platelets after dietary eicosapentaenoic acid. 
              Biochem Biophys Res Commun. 
              1983; 
              116 
              1091-1099 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-30]30 
              Mascioli E, Leader L, Flores E, Trimbo S, Bistrian B, Blackburn G. 
              Enhanced survival to endotoxin in guinea pigs fed IV fish oil emulsion. 
              Lipids. 
              1988; 
              213 
              623-625 
            





PubMedGoogle Scholar





	
[bookmark: R379-31]31 
              Pomposelli J, Flores E, Lopes S, Blackburn G, Zeisel S, Bistrian B. 
              Diets enriched with n-3 fatty acids ameliorate lactic acidosis by improving endotoxin-induced tissue hypoperfusion in guinea pigs. 
              Ann Surg. 
              1991; 
              213 
              166-176 
            





PubMedGoogle Scholar





	
[bookmark: R379-32]32 
              Pscheidl E, Wan J, Blackburn G, Bistrian B, Istfan N. 
              Influence of ω-3 fatty acids on splanchnic blood flow and lactate metabolism in an endotoxemic rat model. 
              Metabolism. 
              1992; 
              41 
              698-705 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-33]33 
              Grimm H, Tibell A, Norrlind B, Blecher C, Wilker S, Schwemmle K. 
              Immunoregulation by parenteral lipids: impact of the n-3 to n-6 fatty acid ratio. 
              JPEN. 
              1994; 
              18 
              417-421 
            





PubMedGoogle Scholar





	
[bookmark: R379-34]34 
              Hultin M, Müllertz A T, Zundel M A, Olivecrona G, Hansen T T, Deckelbaum R J, Carpentier Y A, Olivecrona T. 
              Metabolism of emulsions containing medium and long chain triglycerides or interesterified triglycerides. 
              J Lipid Res. 
              1994; 
              35 
              1850-1860 
            





PubMedGoogle Scholar





	
[bookmark: R379-35]35 
              Yagaloff K A, Franco L, Simko B, Burghardt B. 
              Essential fatty acids are antagonists of the leukotriene B4 receptor. 
              Prostaglandins Leukot Essent Fatty Acids. 
              1995; 
              52 
              293-297 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-36]36 
              Weber C, Erl W, Pietsch A, Danesch U, Weber P C. 
              Docosahexaenoic acid selectively attenuates induction of vascular cell adhesion molecule-1 and subsequent monocytic cell adhesion to human endothelial cells stimulated by tumor necrosis factor-alpha. 
              Arterioscler Thromb Vasc BioI. 
              1995; 
              15 
              622-628 
            





PubMedGoogle Scholar





	
[bookmark: R379-37]37 
              May C L, Southworth A J, Calder P C. 
              Inhibition of Iymphocyte protein kinase C by unsaturated fatty acids. 
              Biochem Biophys Res Commun. 
              1993; 
              195 
              823-828 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-38]38 
              Camandola S, Leonarduzzi G, Musso T, Varesio L, Carini R, Scavazza A. 
              Nuclear factor κB is activated by arachidonic acid but not by eicosapentaenoic acid. 
              Biochem Biophys Res Commun. 
              1996; 
              229 
              643-647 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-39]39 
              Sellmayer A, Danesch U, Weber P C. 
              Effects of different polyunsaturated fatty acids on growth related early gene expression and cell growth. 
              Lipids. 
              1996; 
              31 
              37-40 
            





PubMedGoogle Scholar





	
[bookmark: R379-40]40 
              Endres S, Ghorbani R, Kelley V E, Georgilis K, Lonnemann G, van der Meer J WM, Cannon J G, Rogers T S, Klempner M S, Weber P C, Schaefer E J, Wolff S M, Dinarello C A. 
              The effect of dietary supplementation with n-3 polyunsaturated fatty acids on the synthesis of interleukin-1 and tumor necrosis factor by mononuclear cells. 
              New Engl J Med. 
               I989; 
              320 
              265-271 
            





PubMedGoogle Scholar





	
[bookmark: R379-41]41 
              DeCaterina R, Cybulski M I, Clinton S K, Gimbrone M A, Libby P. 
              The omega-3 fatty acid docosahexaenoate reduces cytokine-induced expression of proatherogenic and proinflammatory proteins in human endothelial cells. 
              Arterioscler Thromb. 
              1994; 
              14 
              1829-1836 
            





PubMedGoogle Scholar





	
[bookmark: R379-42]42 
              Caughey G E, Mantzioris E, Gibson R A, Cleland L G, James M J. 
              The effect on human tumor necrosis factor α and Interleukin 1β production of diets enriched in n-3 fatty acids from vegetable oil or fish oil. 
              Am J Clin Nutr. 
              1996; 
              63 
              116-122 
            





PubMedGoogle Scholar





	
[bookmark: R379-43]43 
              DeCaterina R, Libby P. 
              Control of endothelia leukocyte adhesion molecules by fatty acids. 
              Lipids. 
              1996; 
              31 
              57-63 
            





PubMedGoogle Scholar





	
[bookmark: R379-44]44 
              Collie-Duguid E SR, Wahle K WJ. 
              Inhibitory effect of fish oil n-3 polyunsaturated fatty acids on the expression of endothelial cell adhesion molecules. 
              Biochem Biophys Res Commun. 
              1996; 
              220 
              969-974 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-45]45 
              Hughes D A, Pinder A C, Pinder Z, Johnson I T, Lund E K. 
              Fish oil supplementation inhibits the expression of major histocompatibility complex class Il molecules and adhesion molecules on human monocytes. 
              Am J Clin Nutr. 
              1996; 
              63 
              267-272 
            





PubMedGoogle Scholar





	
[bookmark: R379-46]46 
              Pietsch A, Weber C, Goretzki M, Weber P C, Lorenz R L. 
              N-3 but not n-6 fatty acids reduce the expression of the combined adhesion and scavenger receptor CD 36 in human monocytic cells. 
              Cell Biochem Funct. 
              1995; 
              13 
              211-216 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-47]47 
              Moore F A, Feliciano D V, Anrassy R J. 
              Early enteral feeding, compared with parenteral, reduces postoperative septic complications. 
              The results of a meta-analysis.. 
              Ann Surg. 
              1992; 
              216 
              172-183 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-48]48 
              Deitch E A. 
              Bacterial translocation: the influence of dietary variables. 
              Gut. 
              1994; 
              35 
              23-27 
            





PubMedGoogle Scholar





	
[bookmark: R379-49]49 
              Barber A E, Jones W G, Minei J P, Fahey T J, Lowry S F, Shires G T. 
              Bacterial overgrowth and intestinal atrophy in the etiology of gut barrier failure in the rat. 
              Am J Surg. 
              1991; 
              161 
              300-304 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R379-50]50 
              Singh S G, Harkema J M, Mayberry A J, Chaudry I H. 
              Severe depression of gut absorptive capacity in patients following trauma or sepsis. 
              J Trauma. 
              1994; 
              36 
              803-808 
            





PubMedGoogle Scholar





	
[bookmark: R379-51]51 
              Grimminger F, Grimm H, Führer D, Papavassilis C, Lindemann G, Blecher C, Mayer K, Tabesch F, Krämer H J, Stevens J, Seeger W. 
              ω-3 Lipid infusion in a heart allotransplant model. Shift in fatty acid and lipid mediator profiles and prolongation of transplant survival. 
              Circulation. 
              1996; 
              93 
              365-371 
            





PubMedGoogle Scholar





	
[bookmark: R379-52]52 
              Ulevitch R J, Johnston A R, Weinstein D B. 
              New function for high density lipoproteins. Their participation in intravascular reactions of bacterial lipopolysaccharides. 
              J Clin lnvest. 
              1979; 
              64 
              1516-1524 
            





PubMedGoogle Scholar








[bookmark: N379-1]
          

[bookmark: N379-1]1 Nach einem Vortrag bei der 19. Gemeinsamen Jahrestagung der AKE/DGEM, 18. - 20. 5. 2000, in Wien.


        

[bookmark: SIG1]Prof. Dr. Helmut Grimm



Klinik für Allgemein- und Thoraxchirurgie der Justus-Liebig-Universität Gießen




Rudolf-Buchheim-Straße 735385 Gießen




Email: helmut.grimm@chiru.med.uni-giessen.de
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.202.61.50
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  