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Zusammenfassung

        
Die trabekuläre Abflussstörung beim Glaukom führt nicht nur zu einem Anstieg des Augeninnendruckniveaus, sondern bei der Majorität der Patienten auch zu einer Zunahme der Augeninnendruckschwankungen. Der hierdurch induzierte biomechanische Stress kann auf Dauer die Papille schädigen und zur typischen glaukomatösen Exkavation führen. Mit den Prostaglandinderivaten lassen sich beide Risikofaktoren positiv beeinflussen. Sie erhöhen den uveoskleralen Abfluss des Kammerwassers und steigern die trabekuläre Abflussfazilität sowie vermutlich auch die regulatorische Kapazität des Trabekelmaschenwerks. Dieser duale Wirkmechanismus scheint dafür verantwortlich zu sein, dass die Prostaglandinderivate sowohl den Augeneninnendruck, als auch die Schwankungsbreite stark reduzieren können - Resultat dürfte eine insgesamt verbesserte Kammerwasserdynamik sein. Pharmakologisch sinnvolle Kombinationspartner in der Therapie mit Prostaglandinderivaten sind daher Substanzen, die zusätzlich die Kammerwasserproduktion hemmen.


      
        
Abstract

        
In the glaucoma disease the disturbed trabecular outflow results not only in an increase in the intraocular pressure (IOP) level, but also in an increase in the intraocular pressure fluctuations in the majority of patients. This induces a biomechanical stress that may damage the optic nerve head over time and may result in the typical glaucomatous excavation. Prostaglandin analogues show positive effects on both risk factors. They enhance the uveoscleral outflow of the aqueous humour, improve the trabecular outflow facility and probably the regulatory capacity of the trabecular meshwork itself. This dual mechanism might explain the strong IOP-lowering efficacy of the prostaglandins and their additional property to reduce IOP fluctuations leading to a general improvement of the aqueous humour dynamics. Therefore, it makes sense pharmacologically to combine prostaglandins with those medications that also reduce aqueous humour production.
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Key words

Aqueous humor dynamics - trabecular outflow - prostaglandin therapy - intraocular pressure fluctuations






Literatur


	
[bookmark: R370KL05-1]1 
              Alm A, Villumsen J. 
              PhXA34, a new potent ocular hypotensive drug. A study on dose-response relationship and on aqueous humor dynamics in healthy volunteers. 
              Arch Ophthalmol. 
              1991; 
              109 
              1564-1568 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-2]2 
              Alm A, Widengard I, Kjellgren D. et al .
              Latanoprost administered once daily caused a maintained reduction of intraocular pressure in glaucoma patients treated concomitantly with timolol. 
              Br J Ophthalmol. 
              1995; 
              79 
              12-16 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-3]3 
              Anthony T L, Pierce K L, Stamer W D. et al .
              Prostaglandin F2α receptors in the human trabecular meshwork. 
              Invest Ophthalmol Vis Sci. 
              1998; 
              39 
              315-321 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-4]4 
              Asrani S, Zeimer R, Wilensky J. et al .
              Large diurnal fluctuations in intraocular pressure are an independent risk factor in patients with glaucoma. 
              J Glaucoma. 
              2000; 
              9 
              134-142 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-5]5 
              Brandt J D, Van Denburgh A M, Chen K. et al .
              Comparison of once- or twice-daily bimatoprost with twice-daily timolol in patients with elevated IOP: a 3-month clinical trial. 
              Ophthalmology. 
              2001; 
              108 
              1023-1031 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-6]6 
              Brubaker R F, Schoff E O, Nau C B. et al .
              Effects of AGN 192 024, a new ocular hypotensive agent, on aqueous dynamics. 
              Am J Ophthalmol. 
              2001; 
              131 
              19-24 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-7]7 
              Brubaker R F. 
              Mechanism of action of bimatoprost (LumiganTM). 
              Surv Ophthalmol. 
              2001; 
              45 (Suppl 4) 
              347-351 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-8]8 
              Brubaker R F. 
              Targeting outflow facility in glaucoma management. 
              Surv Ophthalmol. 
              2003; 
              48 (Suppl 1) 
              17-20 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-9]9 
              Camras C B, Friedman A H, Rodrigues M M. et al .
              Multiple dosing of prostaglandin F2α or epinephrine on cynomolgus monkey eyes: III. Histopathology. 
              Invest Ophthalmol Vis Sci. 
              1988; 
              29 
              1428-1436 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-10]10 
              Camras C B, Siebold E C, Lustgarten J S. et al .
              Maintained reduction of intraocular pressure by prostaglandin F2α- 1-isopropyl ester applied in multiple doses in ocular hypertensive and glaucoma patients. 
              Ophthalmology. 
              1989; 
              96 
              1329-1337 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-11]11 
              Camras C B, Toris C B, Zhan G L. et al .
              Effect of travoprost on diurnal and nocturnal aqueous humor dynamics in patients with ocular hypertension (OHT). 
              AAO-Abstract. 
              2004, Scientific Poster PO060; 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-12]12 
              Christiansen G A, Nau C B, McLaren J W. et al .
              Mechanism of ocular hypotensive action of bimatoprost (Lumigan) in patients with ocular hypertension or glaucoma. 
              Ophthalmology. 
              2004; 
              111 
              1658-1662 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-13]13 
              Coroneo M T, Korbmacher C, Flugel C. et al .
              Electrical and morphological evidence for heterogenous populations of cultured bovine trabecular meshwork cells. 
              Exp Eye Res. 
              1991; 
              52 
              375-388 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-14]14 
              Crawford K, Kaufman P L. 
              Pilocarpine antagonizes prostaglandin F2 alpha-induced ocular hypertension in monkeys. Evidence for enhancement of uveoscleral outflow by prostaglandins F2 alpha. 
              Arch Ophthalmol. 
              1987; 
              105 
              1112-1116 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-15]15 
              Crawford K, Kaufmann P L, Gabelt B T. 
              Effects of topical PGF2 alpha on aqueous humor dynamics in cynomolgus monkeys. 
              Curr Eye Res. 
              1987; 
              6 
              1035-1044 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-16]16 
              Dinslage S, Hueber A, Diestelhorst M. et al .
              The influence of latanoprost 0.005 % on aqueous humor flow and outflow facility in glaucoma patients: a double-masked placebo-controlled clinical study. 
              Graefe’s Arch Clin Exp Ophthalmol. 
              2004; 
              242 
              654-660 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-17]17 
              Drance S M. 
              The significance of the diurnal tension variations in normal and glaucomatous eyes. 
              Arch Ophthalmol. 
              1960; 
              64 
              494-501 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-18]18 
              Drance S M. 
              Diurnal variations of intraocular pressure in treated glaucoma. 
              Arch Ophthalmol. 
              1963; 
              70 
              302-311 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-19]19 
              Dubiner H B, Sircy M D, Landry T. et al .
              Comparison of the diurnal ocular hypotensive efficacy of travoprost and latanoprost over a 44-hour period in patients with elevated intraocular pressure. 
              Clin Ther. 
              2004; 
              26 
              84-91 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-20]20 
              Erb C, Messerli J, Flammer J. 
              Latanoprost - ein neues Prostaglandin F2α-Analog in der Glaukomtherapie - eine Übersicht. 
              Klin Monatsbl Augenheilkd. 
              1998; 
              212 
              2-12 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-21]21 
              Flammer J. 
              Pathomechanismus der glaukomatösen Optikusneuropathie. 
              Z prakt Augenheilkd. 
              2003; 
              24 
              495-499 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-22]22 
              Hayashi M, Yablosnki M E, Bito L Z. 
              Eicosanoids as a new class of ocular hypotensive agents. 2. Comparison of the apparent mechanism of the ocular hypotensive effects of A and F type prostaglandins. 
              Invest Ophthalmol Vis Sci. 
              1987; 
              28 
              1639-1643 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-23]23 
              Hernandez M R. 
              The optic nerve head in glaucoma: role of astrocytes in tissue remodeling. 
              Prog Retin Eye Res. 
              2000; 
              19 
              297-321 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-24]24 
              Herndon L W, Asrani S G, Williams G H. et al .
              Paradoxial intraocular pressure elevation after combined therapy with latanoprost and bimatoprost. 
              Arch Ophthalmol. 
              2002; 
              120 
              847-849 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-25]25 
              Hughes E, Spry P, Diamond J. 
              24-Hour monitoring of intraocular pressure in glaucoma management: A retrospective review. 
              J Glaucoma. 
              2003; 
              12 
              232-236 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-26]26 
              Johnstone M A. 
              The aqueous outflow system as a mechanical pump. 
              J Glaucoma. 
              2004; 
              13 
              421-438 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-27]27 
              Köllner D. 
              Über die regelmäßigen täglichen Schwankungen des Augeninnendrucks und ihre Ursachen. 
              Arch Augenh. 
              1916; 
              18 
              120 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-28]28 
              Lütjen-Drecoll E, Tamm E. 
              Morphological study on the anterior segment of cynomolgus monkey eyes following treatment with prostaglandin F2α. 
              Exp Eye Res. 
              1988; 
              47 
              761-769 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-29]29 
              Martinez-de-la-Casa J M, Castillo A, Garcia-Feijoo J. et al .
              Concomitant administration of travoprost and brinzolamide versus fixed latanoprost/timolol combined therapy: three-month comparison of efficacy and safety. 
              Curr Med Res Opin. 
              2004; 
              20 
              1333-1339 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-30]30 
              Mishima H K, Kiuchi Y, Takamatsu M. et al .
              Circadian intraocular pressure management with latanoprost: diurnal and nocturnal intraocular pressure reduction and increased uveoscleral outflow. 
              Surv Ophthalmol. 
              1997; 
              41 (Suppl 2) 
              139-144 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-31]31 
              Morgan J E. 
              Optic nerve head structure in glaucoma: astrocytes as mediators of axonal damage. 
              Eye. 
              2000; 
              14 
              437-444 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-32]32 
              Nagasubramanian S, Sheth G P, Hitchings R A. et al .
              Intraocular pressure-reducing effect of PhXA41 in ocular hypertension. Comparison of dose regiments. 
              Ophthalmology. 
              1993; 
              100 
              1305-1311 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-33]33 
              Nouri-Mahdavi K, Hoffmann D, Coleman A L. et al .
              Predicitve factors for glaucomatous visual field progression in the Advanced Glaucoma Intervention Study. 
              Ophthalmology. 
              2004; 
              111 
              1627-1635 
            



Google Scholar





	
[bookmark: R370KL05-34]34 
              O’Connor D J, Martone J F, Mead A. 
              Additive intraocular pressure lowering effect of various medications with latanoprost. 
              Am J Ophthalmol. 
              2002; 
              133 
              836-837 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-35]35 
              Puscas I, Coltau M. 
              Prostaglandins with vasodilating effects inhibit carbonic anhydrase while vasoconstrictive prostaglandins and leukotriens B4 and C4 increase CA activity. 
              Int J Clin Pharmacol Ther. 
              1995; 
              33 
              176-181 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-36]36 
              Rosenthal R, Choritz L, Meissner S. et al .
              Endothelin-antagonism: mechanism of action of prostaglandin F2α on trabecular meshwork contractility. 
              ARVO Annual Meeting. 
              2004; Abstract Program#/Poster#: 4385/B846. Invest Ophthalmol Vis Sci 2004; 45: E-Abstract 4385; 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-37]37 
              Sharif N A, Kelly C R, Crider J Y. 
              Human trabecular meshwork cell responses induced by bimatoprost, travoprost, unoprostone, and other FP prostaglandin receptor agonist analogues. 
              Invest Ophthalmol Vis Sci. 
              2003; 
              44 
              715-721 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-38]38 
              Sherwood M, Brandt J. 
              Six-month comparison of bimatoprost once-daily and twice-daily with timolol twice-daily in patients with elevated intraocular pressure. 
              Surv Ophthalmol. 
              2001; 
              45 (Suppl 4) 
              361-368 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-39]39 
              Sorbera L A. 
              Travoprost. 
              Drugs Fut. 
              2000; 
              25 
              41-45 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-40]40 
              Thiel R. 
              Die physiologischen und experimentell erzeugten Schwankungen des intraokularen Drucks im gesunden und glaukomatösen Auge. 
              Arch Augenh. 
              1925; 
              96 
              331 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-41]41 
              Toris C B, Camras C B, Yablonski M E. 
              Effects of PhXA41, a new prostaglandin F2α analog, on aqueous humor dynamics in human eyes. 
              Ophthalmology. 
              1993; 
              100 
              1297-1304 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-42]42 
              Toris C B, Camras C B, Yablonski M E. et al .
              Effects of exogenous prostaglandins on aqueous humor dynamics and blood-aqueous barrier function. 
              Surv Ophthalmol. 
              1997; 
              41, Suppl 2 
              69-75 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-43]43 
              Wiederholt M. 
              Direct involvment of trabecular meshwork in the regulation of aqueous humor outflow. 
              Curr Opin Ophthalmol. 
              1998; 
              9 
              46-49 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-44]44 
              Wiederholt M, Schafer R, Wagner U. et al .
              Contractile response of isolated trabecular meshwork and ciliary muscle to cholinergic and adrenergic agents. 
              Ger J Ophthalmol. 
              1996; 
              5 
              146-153 
            





PubMedGoogle Scholar





	
[bookmark: R370KL05-45]45 
              Wiederholt M, Thieme H, Stumpff F. 
              The regulation of trabecular meshwork and ciliary muscle contractility. 
              Prog Retin Eye Res. 
              2000; 
              19 
              271-295 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R370KL05-46]46 
              Ziai N, Dolan J W, Kacere R D. et al .
              The effects on aqueous dynamics of PhXA41, a new prostaglandin F2α analogue, after topical application in normal and ocular hypotensive human eyes. 
              Arch Ophthalmol. 
              1993; 
              111 
              1351-1358 
            





PubMedGoogle Scholar









[bookmark: SIG1]Dr. Thomas Raber



Leiter Medizinisch-Wissenschaftliche Information, Alcon Pharma GmbH




Blankreutestraße 1




79108 Freiburg




Email: Thomas.Raber@Alconlabs.com
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.203.91.249
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  