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Introduction 

Histamine H1 receptor antagonists (antihistamines) are 
particularly useful in the management of exudative types 
of allergic reactions such as allergic rhinitis. In addition to 
inhibiting the actions of histamine at peripheral H1 
receptors, most of the earlier first generation anti- 
histamines possess various other pharmacological 
actions with sedation as their predominant side effect 
[1]. Hence, a group of new second generation non- 
sedative and highly specific antihistamines have been 
developed over the past decade [2]. Many first generation 
and some earlier second generation antihistamines, such 
as astemizole and terfenadine, can modulate mast cell 
activities directly: at low concentrations they inhibit 
immunologic histamine release from mast cells but at 
high concentrations they themselves induce histamine 
release [3, 4]. It is hence the aim of the present study to 
investigate the effects of four recently developed second 
generation antihistamines on rat peritoneal mast ceils. 

Materials and methods 

Mixed peritoneal cells were isolated in full HEPES buffered 
Tyrode's solution (FHB) supplemented with 1 mg/ml BSA from 
male Sprague-Dawley rats actively immunized with ovalbumin [5]. 
The cells were washed and resuspended in the final volume of 
prewarmed FHB (37 °C). Following 10 min preincubation at 37 °C, 
0.2ml of the cells were aliquoted into test tubes containing either 
0.2 ml of the tested antihistamine, the tested antihistamine with anti- 
rat IgE (ICN), or the calcium ionophore A23187. The cells were 
then further incubated at 37 °C for 10min before the addition of 
1 ml of ice cold buffer to stop the release of histamine. The 
supernatant and cell pellet were separated by centrifugation 
(180 x g, 5 min). Histamine contents of both fractions were assayed 
spectrofluorometrically [6]. The four antihistamines studied were 
generous gifts from their manufacturers: acrivastine (Wellcome), 
azelastine (Wallace), cetirizine (UCB) and noberastinc (Janssen). 
With the exception of those already indicated, all chemicals were 
purchased from Sigma. 

Results and discussion 

The spontaneous histamine release in FHB was below 
10% in all experiments. With the exception of 10 .3 M of 
azelastine, which released 89.2% ± 0.2% (n = 3) of total 
cellular histamine, none of the antihistamines tested 
(10-9 M-10-3 M) induced any significant histamine 
release from rat peritoneal mast cells even after 40 min 
incubation. Among the four compounds tested, only 
azelastine demonstrated a biphasic action on rat 
peritoneal mast cells which is similar to that observed 
with many first generation antihistamines. In addition to 
inducing histamine release at 10 .3 M, azelastine inhibited 
both anti-IgE and A23187 induced histamine release at 
lower non-releasing concentrations (10-6M to 10 -4 M) 
with equal potency ( > 80% inhibition at 10 .4 M, Fig. 1). 
This biphasic action may be due to non-specific activities 
of azelastine on cellular membranes as 10-4M of the 
compound potentiated histamine release induced by the 
detergent Triton X-100 (results not shown). Acrivastine 
and cetirizine were both ineffective in inducing histamine 
release and in inhibiting anti-IgE (Fig. la) or ionophore 
A23187 (data not shown) induced histamine release at the 
concentrations tested (10 9M to 10 -4 M). This lack of 
activity may be due to their increased receptor specificy 
and their decreased ability of crossing biological 
membranes. Noberastine was unique in this study. It 
inhibited histamine release induced by A23187 
(45.1%4-4.0% inhibition at 10-4M, Fig. lb) much 
more effectively than that by anti-IgE (20.9% ± 2.8% 
inhibition at 10-4M, Fig. la). This could be due to 
chemical interactions between the two compounds but 
further studies are required to understand the exact 
mechanism. In conclusion, the present study has 
illustrated that with better drug design, which increases 
the histamine H1 receptor binding specificity and reduces 
lipophilicity, the newly developed non-sedative anti- 
histamines are less likely to modulate mass cell activities 
through non-specific actions similar to those of the first 
generation counterparts. 
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Fig. 1. The percentage of secretagogue induced histamine release 
from rat peritoneal mast cells which was inhibited in the presence of 
antihistamines (% inhibition). (a) 1/200 dilution of anti rat-IgE and 
(b) 0,5gM of calcium ionophore A23187 which induced 
30.3% 4- 3.1% (n = 9) and 25.9% 4- 4.3% (n = 9) histamine release 
respectively. Results are means 4- S.E.M. 


