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Abstract

        

          
Background: It is well known that CO2 used during laparoscopy affects the peritoneal surface and local inflammatory response, including the inflammatory reactivity of peritoneal macrophages. However, little is known about the local effects of CO2 during thoracoscopy. In a previous study we have shown that in healthy adolescents, macrophages are the dominant cell population on the pleural surface. Therefore, we examined the effects of CO2 on the inflammatory response of primary human pleural macrophages.


        

          
Methods: Human primary macrophages were harvested lavage from healthy adolescents undergoing elective surgery for pectus bar correction (n=8). After purification and 24 h resting, cells were incubated for 2 h in 100% CO2, 5% CO2 or 95% inert helium with 5% CO2 as hypoxic control. After incubation cells were stimulated with LPS for 4 h and 24 h. The release of TNF-α, IL-8, IL-6, IL-10 and IL-1β were determined by ELISA.


        

          
Results: CO2, but not hypoxia, induced a significant reduction in the release of TNF-α and IL-8 as well as a significant increase in the release of IL-10 and IL-1β within the first 4 h after incubation. The levels of IL-6 and the release of cytokines at 24 h after incubation were not significantly affected.


        

          
Conclusions: CO2 directly modulates the immediate inflammatory response of pleural macrophages. Therefore, CO2 insufflation during thoracoscopy could lower the local stress response, but does not appear to have a lasting effect.
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thoracoscopy - endoscopy - TNF-alpha - interleukin






References


	
[bookmark: R2009-10-0961-1]1 
              Kos M, Kuebler JF, Jesch NK. et al .
              Carbon dioxide differentially affects the cytokine release of macrophage subpopulations exclusively via alteration of extracellular pH. 
              Surg Endosc. 
              2006; 
              20 
              570-576 
            



Google Scholar





	
[bookmark: R2009-10-0961-2]2 
              Kuebler JF, Vieten G, Shimotakahara A. et al .
              Acidification during carbon dioxide pneumoperitoneum is restricted to the gas-exposed peritoneal surface: effects of pressure, gas flow, and additional intraperitoneal fluids. 
              J Laparoendosc Adv Surg Tech. 
              2006; 
              A 16 
              654-658 
            



Google Scholar





	
[bookmark: R2009-10-0961-3]3 
              Novitsky YW, Litwin DE, Callery MP. 
              The net immunologic advantage of laparoscopic surgery. 
              Surg Endosc. 
              2004; 
              18 
              1411-1419 
            



Google Scholar





	
[bookmark: R2009-10-0961-4]4 
              Sietses C, von Blomberg ME, Eijsbouts QA. et al .
              The influence of CO2 versus helium insufflation or the abdominal wall lifting technique on the systemic immune response. 
              Surg Endosc. 
              2002; 
              16 
              525-528 
            



Google Scholar





	
[bookmark: R2009-10-0961-5]5 
              Lawal TA, Gosemann JH, Kuebler JF. et al .
              Thoracoscopy versus thoracotomy improves midterm musculoskeletal status and cosmesis in infants and children. 
              Ann Thorac Surg. 
              2009; 
              87 
              224-228 
            



Google Scholar





	
[bookmark: R2009-10-0961-6]6 
              Craig SR, Leaver HA, Yap PL. et al .
              Acute phase responses following minimal access and conventional thoracic surgery. 
              Eur J Cardiothorac Surg. 
              2001; 
              20 
              455-463 
            



Google Scholar





	
[bookmark: R2009-10-0961-7]7 
              Sugi K, Kaneda Y, Esato K. 
              Video-assisted thoracoscopic lobectomy reduces cytokine production more than conventional open lobectomy. 
              Jpn J Thorac Cardiovasc Surg. 
              2000; 
              48 
              161-165 
            



Google Scholar





	
[bookmark: R2009-10-0961-8]8 
              Gjomarkaj M, Pace E, Melis M. et al .
              Phenotypic and functional characterization of normal rat pleural macrophages in comparison with autologous peritoneal and alveolar macrophages. 
              Am J Respir Cell Mol Biol. 
              1999; 
              20 
              135-142 
            



Google Scholar





	
[bookmark: R2009-10-0961-9]9 
              Shimotakahara A, Kuebler JF, Vieten G. et al .
              Pleural macrophages are the dominant cell population in the thoracic cavity with an inflammatory cytokine profile similar to peritoneal macrophages. 
              Pediatr Surg Int. 
              2007; 
              23 
              447-451 
            



Google Scholar





	
[bookmark: R2009-10-0961-10]10 
              West MA, Hackam DJ, Baker J. et al .
              Mechanism of decreased in vitro murine macrophage cytokine release after exposure to carbon dioxide: relevance to laparoscopic surgery. 
              Ann Surg. 
              1997; 
              226 
              179-190 
            



Google Scholar





	
[bookmark: R2009-10-0961-11]11 
              West MA, Baker J, Bellingham J. 
              Kinetics of decreased LPS-stimulated cytokine release by macrophages exposed to CO2. 
              J Surg Res. 
              1996; 
              63 
              269-274 
            



Google Scholar





	
[bookmark: R2009-10-0961-12]12 
              Iwanaka T, Arkovitz MS, Arya G. et al .
              Evaluation of operative stress and peritoneal macrophage function in minimally invasive operations. 
              J Am Coll Surg. 
              1997; 
              184 
              357-363 
            



Google Scholar





	
[bookmark: R2009-10-0961-13]13 
              Ost MC, Patel KP, Rastinehad AR. et al .
              Pneumoperitoneum with carbon dioxide inhibits macrophage tumor necrosis factor-alpha secretion: source of transitional-cell carcinoma port-site metastasis, with prophylactic irrigation strategies to decrease laparoscopic oncologic risks. 
              J Endourol. 
              2008; 
              22 
              105-112 
            



Google Scholar





	
[bookmark: R2009-10-0961-14]14 
              Romeo C, Impellizzeri P, Antonuccio P. et al .
              Peritoneal macrophage activity after laparoscopy or laparotomy. 
              J Pediatr Surg. 
              2003; 
              38 
              97-101 
            



Google Scholar





	
[bookmark: R2009-10-0961-15]15 
              Kopernik G, Avinoach E, Grossman Y. et al .
              The effect of a high partial pressure of carbon dioxide environment on metabolism and immune functions of human peritoneal cells-relevance to carbon dioxide pneumoperitoneum. 
              Am J Obstet Gynecol. 
              1998; 
              179 
              1503-1510 
            



Google Scholar





	
[bookmark: R2009-10-0961-16]16 
              Weissflog D, Kroegel C, Luttmann W. et al .
              Leukocyte infiltration and secretion of cytokines in pleural drainage fluid after thoracic surgery: impaired cytokine response in malignancy and postoperative complications. 
              Chest. 
              1999; 
              115 
              1604-1610 
            



Google Scholar





	
[bookmark: R2009-10-0961-17]17 
              Coakley RJ, Taggart C, Greene C. et al .
              Ambient pCO2 modulates intracellular pH, intracellular oxidant generation, and interleukin-8 secretion in human neutrophils. 
              J Leukoc Biol. 
              2002; 
              71 
              603-610 
            



Google Scholar





	
[bookmark: R2009-10-0961-18]18 
              Moehrlen U, Schwoebel F, Reichmann E. et al .
              Early peritoneal macrophage function after laparoscopic surgery compared with laparotomy in a mouse mode. 
              Surg Endosc. 
              2005; 
              19 
              958-963 
            



Google Scholar





	
[bookmark: R2009-10-0961-19]19 
              Hempel SL, Monick MM, Hunninghake GW. 
              Effect of hypoxia on release of IL-1 and TNF by human alveolar macrophages. 
              Am J Respir Cell Mol Biol. 
              1996; 
              14 
              170-176 
            



Google Scholar





	
[bookmark: R2009-10-0961-20]20 
              Matsumoto ED, Margulis V, Tunc L. et al .
              Cytokine response to surgical stress: comparison of pure laparoscopic, hand-assisted laparoscopic, and open nephrectomy. 
              J Endourol. 
              2005; 
              19 
              1140-1145 
            



Google Scholar





	
[bookmark: R2009-10-0961-21]21 
              Chachkhiani I, Gurlich R, Maruna P. et al .
              The postoperative stress response and its reflection in cytokine network and leptin plasma levels. 
              Physiol Res. 
              2005; 
              54 
              279-285 
            



Google Scholar








Correspondence


[bookmark: SIG1]Dr. Joachim F. Kuebler



Hannover Medical School




Pediatric Surgery




Carl-Neuberg-Straße 1




30625 Hannover




Germany




Phone: 0511 532 9260




Fax: 0511 532 9259




Email: kuebler.joachim@mh-hannover.de
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.226.44.255
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  