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Abstract

                    
A new aconitane alkaloid, 1-O-demethylswatinine (1), was
                        isolated from the root of Aconitum moldavicum together with the known
                        compounds cammaconine (2), columbianine (3), swatinine
                            (4), gigactonine (5), delcosine (6), lycoctonine
                            (7), and ajacine (8). The structures were established by
                        means of HRESIMS, 1D and 2D NMR spectroscopy, including
                            1H-1H COSY, NOESY, HSQC, and HMBC experiments,
                        resulting in complete 1H-NMR chemical shift assignments for
                            1–4. The effects of the isolated compounds
                            4–8, together with eighteen other Aconitum
                        diterpene and norditerpene alkaloids with different skeletal types and
                        substitution patterns, were studied on Nav 1.2 channels by the
                        whole-cell patch clamp technique, using the QPatch-16 automated patch clamp
                        system. Pyroaconitine, ajacine, septentriodine, and delectinine demonstrated
                        significant Nav 1.2 channel inhibition (57–42 %) at 10 µM
                        concentration; several other compounds (acovulparine, acotoxicine,
                        hetisinone, 14-benzoylaconine-8-O-palmitate, aconitine, and
                        lycoctonine) exerted moderate inhibitory activity (30–22 %), while the rest
                        of the tested alkaloids were considered to be inactive. On the basis of
                        these results and by exhaustive comparison of data of previously published
                        computerized QSAR studies on diterpene alkaloids, certain conclusions on the
                        structure-activity relationships of Aconitum alkaloids concerning
                            Nav 1.2 channel inhibitory activity are proposed.

                

            


                
[bookmark: N11032]
Key words

                
          
Aconitum moldavicum
         - 
                Ranunculaceae - 
                aconitine - 
                norditerpene alkaloids - 
                Nav 1.2 sodium channel inhibitory activity
            



            
[bookmark: N11E2A]
Supporting Information

            
	
Supporting Information



        







 

[bookmark: ]

[bookmark: N11E40]
	
References


	
[bookmark: RX1059-1]1 WHO. Medicinal plants in China. WHO Regional Publications Western Pacific Series
                    2. Manila: WHO Regional Office for the Western Pacific; 1989: 5 





CrossrefGoogle Scholar





	
[bookmark: RX1059-2]2 Singhuber J, Zhu M, Prinz S, Kopp B. 
          Aconitum in traditional Chinese medicine – a valuable drug or an
                    unpredictable risk?. J Ethnopharmacol 2009; 126: 18-30 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-3]3 Ameri A. The effects of Aconitum alkaloids on the central nervous system. Prog Neurobiol 1998; 56: 211-223 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-4]4 Gutser UT, Friese J, Heubach JF, Matthiesen T, Selve N, Wilffert B, Gleitz J. Mode of antinociceptive and toxic action of alkaloids of Aconitum
                    spec. Naunyn Schmiedebergs Arch Pharmacol 1998; 357: 39-48 





PubMedGoogle Scholar





	
[bookmark: RX1059-5]5 Friese J, Gleitz J, Gutser UT, Heubach JF, Mathiesen T, Wilffert B, Selve N. 
          Aconitum sp. alkaloids: the modulation of voltage-dependent
                        Na+ channels, toxicity and antinociceptive properties. Eur J Pharmacol 1997; 337: 165-174 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-6]6 Tarnawa I, Bölcskei H, Kocsis P. Blockers of voltage-gated sodium channels for the treatment of central nervous
                    system diseases. Recent Patents CNS Drug Discov 2007; 2: 57-78 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-7]7 Lai J, Hunter JC, Porreca F. The role of voltage-gated sodium channels in neuropathic pain. Curr Opin Neurobiol 2003; 13: 291-297 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-8]8 Catterall WA, Goldin AL, Waxman SG. International Union of Pharmacology. XLVII. Nomenclature and structure-function
                    relationships of voltage-gated sodium channels. Pharmacol Rev 2005; 57: 397-409 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-9]9 Liang J, Brochu RM, Cohen CJ, Dick IE, Felix JP, Fisher MH, Garcia ML, Kaczorowski GJ, Lyons KA, Meinke PT, Priest BT, Schmalhofer WA, Smith MM, Tarpley JW, Williams BS, Martin WJ, Parsons WH. Discovery of potent and use-dependent sodium channel blockers for treatment of
                    chronic pain. Bioorg Med Chem Lett 2005; 15: 2943-2947 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-10]10 Baker MD, Wood JN. Involvement of Na+ channels in pain pathways. Trends Pharm Sci 2001; 22: 27-31 





PubMedGoogle Scholar





	
[bookmark: RX1059-11]11 Shaheen F, Ahmad M, Khan MTH, Jalil S, Ejaz A, Sultankhodjaev MN, Arfan M, Choudhary MI. Atta-ur-Rahman. Alkaloids of Aconitum laeve and their anti-inflammatory, antioxidant and
                    tyrosinase inhibition activities. Phytochemistry 2005; 66: 935-940 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-12]12 Hanuman JB, Katz A. Diterpenoid alkaloids from ayurvedic processed and unprocessed Aconitum
                        ferox
        . Phytochemistry 1994; 36: 1527-1535 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-13]13 de la Fuente G, Orribo T, Gavin JA, Acosta RD. Lamarckinine, a new bisnorditerpenoid alkaloid from Aconitum lamarckii
                    Reichenb. Heterocycles 1993; 36: 1455-1458 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-14]14 Csupor D, Forgo P, Máthé I, Hohmann J. Acovulparine, a new norditerpene alkaloid from Aconitum vulparia
                    Reichenb. Helv Chim Acta 2004; 87: 2125-2130 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-15]15 Hajdú Z, Forgó P, Löffler B, Hohmann J. Diterpene and norditerpene alkaloids from Consolida orientalis
        . Biochem Syst Ecol 2005; 33: 1081-1085 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-16]16 Pelletier SW. Alkaloids: chemical and biological perspectives, Volume II. New York, Brisbane, Toronto, Singapore: Wiley & Sons; 1984: 205-462 





Google Scholar





	
[bookmark: RX1059-17]17 Bello-Ramírez AM, Buendía-Orozco J, Nava-Ocampo AA. The local anesthetic activity of Aconitum alkaloids can be explained by
                    their structural properties – a QSAR analysis. Fundam Clin Pharmacol 2003; 17: 575-580 





CrossrefPubMedGoogle Scholar





	
[bookmark: RX1059-18]18 Forgo P, Botond B, Csupor D, Fodor L, Berkecz R, Molnár VA, Hohmann J. Diterpene alkaloids from Aconitum anthora and assessment of the
                    hERG-inhibiting ability of Aconitum alkaloids. Planta Med 2011; 77: 368-373 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: RX1059-19]19 van Beek TA, van Veldhuizen A, Lelyveld GP, Piron I, Lankhorst PP. Quantitation of bilobalide and ginkgolides A, B, C and J by means of nuclear
                    magnetic resonance spectroscopy. Phytochem Anal 1993; 4: 261-268 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 35.174.3.48
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  