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Abstract 

The effects of dimethindene maleate (DM) on histamine H1, muscarinic and serotonin receptor systems 
were studied, using ligand binding studies (guinea-pig cerebral cortex membranes) and functional studies 
(guinea-pig ileum). DM was very potent at histamine H1 receptors (Ki = 1.5 x 10-9 M, pA 2 = 9.33) using 
either method. DM showed a lower affinity for muscarinic receptors and a very low affinity for serotonin 
receptors. The only discrepancy found between receptor binding studies and functional tests concerned the 
activity of DM on muscarinic receptors where the K i for binding studies using 3H-pirenzepine was 6.4 
x 10 .8 M, but the pA 2 for the carbachol-stimulated ileum was 6.7. As the guinea-pig ileum possesses a 

rather low level of M1 muscarinic receptors when compared to M z and M3 muscarinic receptors, the 
difference observed indicates that DM is more potent at M1 than other muscarinic receptors. 

Introduction 

Dimethindene maleate (DM) is a widely-used anti- 
histamine which is effective in many allergic dis- 
eases such as pruritus, rhinitis, etc. [1,1, and is a 
potent antagonist of the histamine H 1 receptors. 
Many antihistamines also show some activity on 
other receptor systems such as serotoninergic and 
muscarinic receptors, which explains commonly 
observed side effects such as weight gain or dry 
mouth. In order to characterize the receptor profile 
of DM, we have investigated the effects of DM on 
histamine H1, muscarinic and serotonin receptor 
systems using ligand binding assays on cerebral 
cortex membranes and functional pharmacology 
using stimulated guinea pig ileum. 

Materials and methods 

Male Hartley guinea-pigs, weighing 250-300 g and 
fed a standard diet, were used in this study. Dis- 

placement of 3H-mepyramine [21, 3H-pirenzepine 
[3,1, and 3H-ketanserin [4] were performed on 
guinea-pig cerebral cortex membranes to determine 
the affinity of DM for H1, M1 and 5-HT 2 receptors, 
respectively. K i values were calculated using the 
programme EBDA-Ligand (Biosoft, Cambridge). 
The effects of DM on contractions of the isolated 
guinea-pig ileum induced by histamine and car- 
bachol were assessed by standard techniques using 
an agonist exposure of 30 sec on a 3 min dose cycle. 
After 2 control histamine or carbachol dose- 
response curves (DRCs), DM was then added in 
concentrations ranging from 10 lo M to 10 -s  M. 
The potency of DM in displacing histamine and 
carbachol DRCs was expressed as pA2 values for 
competitive displacement and pD~ values for non- 
competitive displacement of the DRCs [5, 6,1. 
For  serotonin, there is a marked desensitization of 
receptors after the first serotonin DRC when using 
standard methods. To investigate the effects of DM, 
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the technique of Eglen et al. [7] was used and the 
ileum was allowed a 60 min recovery period after 
the first serotonin DRC. During this recovery time 
the bathing solution was replaced every 15 min. 
After that, only one single concentration of DM 
was applied to each ileal segment. A serotonin 
DRC without DM was run in parallel to correct for 
possible changes in the 5-HT receptor sensitivity 
and was taken as the control DRC. 

Chemicals 

Tritiated ligands were purchased from DuPont 
New England Nuclear (Boston, MA). All other 
chemicals were from Merck and Sigma. (_+) Di- 
methindene maleate was supplied by Dr E. Moret, 
Zyma Pharma SA. In this study, dimethindene was 
diluted in the appropriate buffer in a concentration 
range of 10 - l~  to 10-4 M. 

Results 

Using ligand binding studies (see Table 1) in cere- 
bral cortex membranes, DM showed approxim- 
ately the same affinity (Ki= 1.5 x 10 -9 M )  for H1 
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receptors as the reference compound mepyramine 
(K i=9.7 x 10 to M). 
DM showed a much lower affinity for M 1 (Ki  = 6.4 
x 10 .8 M) and for 5-HT 2 (Ki=2.4 x 10-6 M) re- 

ceptors than for H1 receptors (ca. 40 and 1500 times 
less, respectively). 
Using functional studies (see Table 1), DM pro- 
duced a dose-dependent displacement of the hista- 
mine DRCs [8]. At the lower concentrations DM 
acts competitively, showing a rightward shift of the 
histamine DRCs (pA2=9.33), followed at higher 
concentrations by a decrease in the maxima 
(pD~=8.01) indicating a non-competitive antag- 
onism at high DM concentrations. 

Table 1 
Calculated K i (ligand binding studies), pA 2 and pD~ (guinea-pig 
ileum contractions, from [8]) values for DM on histamine, 
muscarinic and serotonin receptor systems. 

Receptor Ki (M) pA 2 pD~ 
system 

Histamine 1.5 10 -9  9.33 8.01 
Muscarinic 6.410- s 6.7 < 5 
Serotonin 2.4 10 6 _ <6  
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Figure 1 
Serotonin dose-response curves (guinea-pig ileum) expressed as percent of the maximum response to serotonin after 3 different doses of 
DM. The serotonin dose-response (mean_+ SD) curves were obtained as described in Methods. 
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Considering the carbachol-induced contraction of 
guinea-pig ileum, DM showed a classical com- 
petitive antagonism [8] characterized by a parallel 
rightward shift of the carbachol DRCs at concen- 
trations up to 10- 5 M, giving a pA 2 of 6.7, about 
400 times less than the pA2 calculated from the 
antagonism of the histamine DRC. 
Concerning the effect of DM on the serotonin 
DRCs, the described methodology allowed us to 
study the effect of DM on serotonin DRCs, without 
any further desensitization of serotonin receptors 
induced by serotonin itself after a 60 min recovery 
period. Little displacement of the serotonin DRC 
was observed up to DM concentrations of 10 .6 M 
and inhibition was only marked with 10 5 M  
(see Fig. 1). 

Discussion 

DM is a potent antihistaminic widely used against 
allergic diseases. In this study, we have shown that 
DM has a high affinity (about the same order as the 
reference compound mepyramine) for the hista- 
mine Ht receptor. Previous studies have shown 
that DM does not affect histamine H2 and hista- 
mine H a receptors [8]. The high affinity shown 
using ligand binding was reflected by the high 
affinity shown by DM in functional tests using 
displacement of histamine DRCs. 
The K i for binding to muscarinic M 1 receptors (K i 
= 6.4 x 10-8 M) was surprising as the pA 2 against 
carbachol-induced contractions was 6.7 and a pre- 
vious ligand binding study of DM on muscarinic 
receptors had yielded low potency, with a Ki of 
about 6 x 10 -6 M (Williams 1986, Ciba-Geigy 
Summit, unpublished results). However Williams 
used 3H-QNB, a non-specific muscarinic M1/M2 
receptor ligand, in bovine striatum membranes, a 
brain region containing mostly M2 receptors. Also 
about 70% of muscarinic receptors located on the 
guinea-pig ileum are M 3 receptors [9]. Thus, the 
rather high affinity of DM for muscarinic receptors 
measured here seems to be restricted to the M1 
receptors but not to the M2 and M3 receptors. 

Salivary secretion is associated with M 2 or M a 
receptors [10], which are little affected by DM. 
Finally, DM showed a very low affinity for sero- 
tonin 5HT2 receptors using either ligand binding or 
functional studies. 
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