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Background: The histamine H2 receptor whose binding domain 

exists in a small pocket within a lipid bilayer is a typical representative 

of G protein-coupled receptors. A crucial contribution in the binding 

of histamine to the H2 receptor is the formation of three hydrogen 

bonds between amino-acid residues within the third and the fifth 

transmembrane α-helices (Asp98, Asp186 and Tyr250) and three 

nitrogen atoms of the histamine molecule. 

Methods: In order to estimate the relevance of hydrogen bonds in 

the process of binding of ligands to the H2 receptor and further on  

its function, we compared the binding properties of histamine to  

H2 receptor binding sites on cultured neonatal rat astrocytes  

and isolated membranes from cultured astrocytes in control and 

deuterated medium. Further on, we determined cAMP production 

upon stimulation with agonist in control and deuterated conditions. 

Results: The specific [3H]tiotidine binding was inhibited by histamin-

ergic agonists and antagonists. Deuteration significantly increased 

the affinitiy of histamine to displace specific [3H]tiotidine binding in 

whole astrocyte cells, since pK i changed from 7.5 ± 0.11 (control) to 

8.1 ± 0.16 (D20 medium; p < 0.05). However, in isolated rat astrocyte 

membranes, pKi changed from 6.6 ± 0.03 (control) to 6.8 ± 0.1 (D20 

medium). Deuteration affected the signalling properties of glial H2 

receptors, but only when a very low concentration of histamine was 

used. 

Discussion: Replacing hydrogen atoms, which are involved in 

binding of histamine to the H2 receptor, with deuterium atoms results 

in different lengths of intermolecular and intramolecular distances. 

This leads to a structural change of ligand and receptor binding sites 

which affects the binding affinities and functional characteristics. The 

ligand H / D substitution is relevant for therapy in the context of 

(per)deuterated and thus more stable drugs that are expected to 

enter the therapeutic practice in the near future. Moreover, the 

presented approach may contribute towards understanding receptor 

activation, while a distant goal remains the in silico discrimination 

between agonists and antagonists based on the receptor structure. 
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