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H1 antihistamines are the mainstay of therapy for allergic disorders, including 
skin diseases. The most common side-effect of marketed antihistamines 
is sedation, especially when the clinical symptoms require a higher dose 
than recommended, a condition commonly encountered in dermatological 
disorders. The present overview describes the pharmacology of a new non-
sedating H1 antihistamine, R129160 (HivenylTM).
R129160 binds to the cloned human H1 receptor with a similar affinity 
(Ki: 19 nM) as the reference antihistamines cetirizine (Ki: 50 nM) and loratadine 
(Ki: 37 nM). In vivo, R129160 protects rats and guinea pigs from lethal shock, 
induced by compound 48/80 and histamine respectively (ED50: 0.06 and 
0.055 mg/kg respectively). The compound is at least as effective as cetirizine 
and loratadine. In rats, R129160 inhibits the histamine- and allergen-induced 
cutaneous reactions (ED50: 1.4 and 2.3 mg/kg) with a similar potency as 
cetirizine (ED50: 0.7 and 2.7 mg/kg) and loratadine (ED50: 1.8 and 1.6 mg/kg). 
Even so, in guinea pigs the compound inhibits the histamine- and allergen-
induced skin reactions (ED50: 0.14 and 1.2 mg/kg) to a similar extent as 
loratadine and cetirizine. However, in dogs R129160 is more potent in 
inhibiting the Ascaris allergen-induced wheal reaction (ED50: 0.024 mg/kg) 
than cetirizine (ED50: 0.14 mg/kg) or loratadine (ED50: 0.20 mg/kg). 
R129160 fails to occupy central H1 receptors in the guinea pig cerebellum 
up to 40 mg/kg, in contrast to loratadine (ED50: 2.2 mg/kg). 
In vitro and in vivo cardiovascular safety experiments indicate that R129160 
lacks the intrinsic capacity to prolong the QT-interval, even at high doses.
As such, R129160 (HivenylTM) is characterized as a potent, non-sedating 
and cardiosafe H1 antihistamine. It has been selected for further clinical 
development, mainly in the field of dermatology. The compound will be a 
suitable tool to explore the activity of a selective H1 antihistamine in various 
indications, without the contamination of the sedative activity often observed 
with other marketed antihistamines when increasing the dose. 
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R129160 (HivenylTM) is characterized as a potent, non-sedating and cardio-safe H1 antihistamine. 
It has been selected for further clinical development, mainly in the field of dermatology. The compound will be a suitable tool to explore 
the activity of selective H1 antihistamines in various indications, without the contamination of the sedative activity often observed with 
other marketed antihistamines when increasing the dose.

Conclusion

Introduction
It is widely accepted that antihistamines have found their greatest therapeutic 
potential in the treatment and management of various allergic disorders, 
including seasonal and perennial rhinitis, as well as in urticaria and other 
dermatological disorders. Due to their ability to cross the blood-brain barrier, 
sedation is the most common side-effect observed with the first generation 
of antihistamines. Although there is no doubt that significant improvements 
have been observed with the “less”- or “non”-sedating H1 antihistamines 
of the second generation, it is also clear today that many members of this 
class are not free of all side effects. Some compounds have been associated 
with prolongation of the QT interval and fatal cardiac arrhythmias at high 
concentrations, resulting in the withdrawal from the major markets. On the 
other hand, antihistamines such as cetirizine, loratadine and desloratadine 
still penetrate the central nervous system (CNS) and display dose-related 

Methods
Receptor ligand binding:
H1 receptor ligand binding was performed on human cloned H1 receptors, 
expressed in CHO cells. 
Interaction with other binding sites (receptors, ion channels, transporters) 
was evaluated in tissue or cell membrane preparations.

Anaphylactic shock in rat and  guinea-pig:
Intravenous (i.v.) injection of compound 48/80 in the rat resulted in a lethal 
anaphylactic shock within 4 h. Test compounds or solvent were administered 
subcutaneously (s.c.) or orally (p.o.) at specified times before the administration 
of compound 48/80. Criterion for protection by test compounds: >240 min 
survival (cut-off time).
In guinea pigs, i.v. injection of histamine induced lethality within 120 min. 
Test compounds were administered orally at specified times before injection 
of histamine. Criterion for protection by compound: >120 min survival (cut-
off time).

Skin reactions in rat and guinea pig
In rats, 50 h after passive sensitization of a dorsal skin site by intradermal 
injection of ovalbumin-specific IgE-containing serum, three additional dorsal 
skin sites were injected intradermally with histamine, serotonin, and Ascaris 
allergens. Immediately thereafter, the animals were challenged i.v. with a 
mixture of ovalbumin and Evans blue dye and sacrificed 30 min later.
In guinea pigs, five dorsal skin sites were injected intradermally with 
histamine, Ascaris allergens, substance P, bradykinin, and PAF. Immediately 

Results
Receptor binding affinities 

Human cloned histamine H1 
receptor

Compound Ki (nM)
R129160
Loratadine
Cetirizine
Desloratadine1

Fexofenadine1

Mizolastine1

Ebastine1

19
37
50

0.87
175
22

51.7
1 Data from Geha & Meltzer, JACI, 2001, 107, 751

Apart from a weak interaction with 
the human adrenergic α1a and α1b 
receptor (Ki: 3486 nM and 456 nM 
respectively), R129160 did not bind to 
other receptors, including muscarinic, 
serotonergic, other adrenergic, HERG 
receptors, ion channel binding sites 
or transporter sites.

Protection against anaphylactic shock in rat and guinea pig 
(ED50 ; mg/kg)

Rat Guinea pig

s.c. (1 h) p.o. (2 h) p.o. (3 h)

R129160 0.056
(0.033-0.097)

1.2
(0.72-1.9)

0.074
(0.050-0.11)

Loratadine 0.29
(0.20-0.44)

0.22
(0.15-0.33)

0.074
(0.055-0.10)

Cetirizine 0.51
(0.32-0.82)

1.2
(0.78-1.8)

0.032
(0.024-0.044)

Intravenous injection of compound 48/80 (rat) or histamine (guinea pig) 
induces a lethal anaphylactic reaction. Antihistamines were given either 
subcutaneously (s.c.) or orally (p.o.). Results are expressed as ED50 in mg/kg 
(95% confidence limits)

Inhibition of skin reactions in the rat (ED50 ; mg/kg)

Histamine PCA Ascaris 
allergens

Serotonin

R129160 1.4 
(0.84-2.2)

2.3 
(1.3-4.3)

 2.7 
(-  -  -)a

>10

Loratadine 1.8 
(1.2-2.7)

1.6 
(0.90-2.7)

2.7 
(1.7-4.3)

6.2 
(4.1-9.2)

Cetirizine 0.68 
(0.45-1.1)

2.7 
(-  -  -)a

3.6 
(-  -  -)a

>10

Skin reactions were induced by histamine, passive cutaneous anaphylaxis 
(PCA), Ascaris allergens or serotonin. Antihistamines were given 
subcutaneously 2 h before skin challenge. Results are expressed as ED50 in 
mg/kg (95% confidence limits)
a Non-linear dose-response: confidence limits have not been calculated

Inhibition of skin reactions in the guinea pig (ED50 ; mg/kg)

Histamine Ascaris allergens Substance P

R129160 0.14 
(0.076-0.25)

1.2 
(-  -  -)a

1.6 
(-  -  -)a

Loratadine 0.32 
(0.14-0.71)

0.42 
(0.14-1.3)

2.2 
(-  -  -)a

Cetirizine 0.14 
(0.062-0.31)

>2.5 >2.5

Skin reactions were induced by intradermal application of histamine, Ascaris 
allergens or substance P. Antihistamines were given orally 2 h before intradermal 
challenge. Results are expressed as ED50 in mg/kg (95% confidence limits)
a As, at the highest dose of 2.5 mg/kg, effect was observed in only 60 % of 

the animals tested, confidence limits were not calculated

Inhibition of skin reactions in the dog

Skin reactions were induced by 
intradermal injection of Ascaris allergens 
in sensitized dog. Antihistamines were 
given orally at different time points 
before the intradermal challenge. At each 
timepoint ED50 values were calculated
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Inhibition of skin reactions in the dog 

Skin reactions were induced by intradermal injection of Ascaris allergens in sensitized dog. 
Antihistamines were given orally at different time points before the intradermal challenge. At each 
time point ED50 values were calculated 

Penetration into CNS

H1 receptor occupancy in guinea pig brain

R129160 did not affect overt behaviour or EEG spectra in awake rats up to 
40 mg/kg, whereas loratadine was clearly sedative at 10 mg/kg.
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Penetration into CNS 

H1 receptor occupancy in guinea pig brain 
(Lambert, kan jij in de tekening R154001 vervangen door R129160 free base? Ik heb het juiste programma niet 
om dit te doen. Tekening komt van bij Xavier Langlois in case of emergency) 
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R129160 did not affect overt behaviour or EEG spectra in awake rats 
up to 40 mg/kg, whereas loratadine was clearly sedative at 10 mg/kg. 
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H1 receptor occupancy in guinea pig brain 
(Lambert, kan jij in de tekening R154001 vervangen door R129160 free base? Ik heb het juiste programma niet 
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R129160 did not affect overt behaviour or EEG spectra in awake rats 
up to 40 mg/kg, whereas loratadine was clearly sedative at 10 mg/kg. 

R129160 free base

Electrophysiological cardiovascular safety

The data obtained in vitro on isolated cell membranes, transfected cells 
and isolated cardiac tissues and in vivo in experimental animals show that 
R129160 has no intrinsic potential to prolong ventricular repolarization or 
induce cardiac arrhythmias at high concentrations.
Furthermore, in dogs the compound does not induce relevant cardio-
haemodynamic changes at high doses.
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impairment of CNS function. Although these drugs are relatively free from 
sedative effects at the recommended clinical dose, dose-dependent sedation 
is observed, when increasing the dose. This sedative activity will compromise 
patients who, due to clinical need and their particular symptoms, require 
more than the recommended dose of medication, a condition commonly 
encountered in dermatological disorders. On top of the already existing 
requirements to obtain antihistamines with a safe cardio-electrophysiologic 
profile, truly non-sedating properties, even at higher than recommended 
clinical doses for the treatment of rhinitis, represent now an important 
criterion to differentiate the members of a new class of third generation 
H1 receptor antagonists from the current commercialized “non”-sedating 
antihistamines.

thereafter, the animals were injected i.v. with Evans blue dye and sacrificed 
30 min later.
The intensity of the blue-colored skin reactions was scored (range: 0 to 4) 
by two independent observers in comparison with standard reactions.

Skin reaction in dog
Ascaris allergens were injected at three skin sites close to the chest in Ascaris-
sensitive dogs. Fifteen min later, the wheal diameters and skin thickness 
increases were measured. After these 0-h time values, test compound or 
solvent was administered orally to the dogs. The three injections of ACF and 
the measurements were repeated 1, 4, 20 and 72 h after the oral administration 
of the test compounds. The test compounds were tested at several dose 
levels in separate sessions.

H1 receptor occupancy in guinea pig brain
Three hours after oral administration of test compounds or vehicle, guinea pigs 
were sacrificed. Brains were immediately removed from the skull and rapidly 
frozen. Twenty mm-thick sections were cut and thaw-mounted on microscope 
slides. Occupancy of H1 receptors was measured in the cerebellum of each 
individual guinea pig using [3H] pyrilamine as radioligand. 

Electrophysiological cardiovascular safety
In vitro cardiovascular tests were performed on isolated cells and cardiac 
tissues: voltage clamp tests on human embryonic kidney (HEK) cells 
transfected with the human ether-a- go-go related gene (HERG), expressing 
the IKr-like outward potassium current modulating repolarization in cardiac 
cells; measurement of the action potential characteristics in isolated guinea-
pig papillary muscles, to evaluate possible drug-induced effects on ventricular 
depolarization and repolarization. 
In vivo cardiovascular evaluations were performed in guinea pigs and 
dogs:
in anaesthetized guinea pigs ECG intervals and morphology, with particular 
focus on QTc intervals, were evaluated after intravenous infusion of increasing 
doses of test compounds. Cardiovascular effects including ECG intervals and 
morphology were determined in anaesthetized dogs (increasing intravenous 
doses) and awake dogs (increasing intravenous doses and single oral 
dose). 


