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Complexation of anti arrhythmic drugs lappaconitine and nifedipine with 
pharmaceutically acceptable complexing agent, glycyrrhizinic acid (GA), was 
investigated in light of recently discovered influence of GA on its therapeutic activity. 
NMR and UV-Vis spectroscopy were applied to establish that lappaconitine forms 
stable 1:1 complex with GA at wide range of reagents concentrations, from 1 µM to 5 
mM. Computer simulation of the experimental data allows to calculate the stability 
constant of this complex, К = 2.0x105 M-1, in 20% methanol or DMSO aqueous 
solutions. The stability constant decreases about one order in pure methanol. The 
complex of lappaconitine hydrobromide (the generic name of the latter is “allapinin”) is 
two orders less stable as compared to pure lappaconitine. 

The photoinduced electron transfer reaction of lappaconitine with amino acid 
tyrosine was investigated to determine the influence of complexation on the reactivity of 
lappaconitine. The observed decrease of the reactivity in the presence of GA is in 
accordance with the recent finding of increasing of lappaconitine therapeutic activity in 
the presence of glycyrrhizinic acid. 

It was established, that the structure of GA-nifedipine complex depends on the 
concentration of GA. The complex formation was detected only with concentration 
above 0.05 mM.  In the range 0.05 – 1 mM of GA nifedipine forms inclusion complex 
with dimer of GA with stability constant KS = 1.2x105 M-1. At the concentration > 1 
mM, GA forms more complex associates. 
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