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Locomotor activity and anxiogenic-like behaviors are increased by Histamine H3  

receptors antagonists 

 Attayeb Mohsen, Fumito Naganuma, Tadaho Nakamura, Katsuhiko Shibuya, 

 Takeo Yoshikawa, Nobuyuki Okamura, and Kazuhiko Yanai

Department of Pharmacology, Tohoku University Graduate School of Medicine 

Aim: to find out the effect of H3 blockade using new H3 antagonists JNJ-10181457 and JNJ-5207852 on the 

anxiogenic-like behaviors and locomotor activity. 

Methods: Using elevated zero maze (EZM) and open field tests, anxiogenic and locomotor activity in mice 

was examined. Thirty male C57/6J mice were divided into 3 groups (n=10); saline, JNJ-1018145 (10 mg/kg) 

and JNJ-5207852 (10 mg/kg). The trial 1 of EZM was conducted without any treatment and the trial 2 was 

started on the next day at 30 min after the intraperitoneal injection of saline or H3 antagonists. The trial 

duration of EZM was 5 min and open quadrant time was measured. Following the measurement of EZM, the 

same groups were examined using an open field at 30 min after the treatments. 

Results: The elevated zero maze open quadrant time decreased significantly in H3 antagonists-treated groups 

when compared to the saline group (p<0.005). The H3 antagonists-treated groups spent less time in the central 

area of open field when compared to the saline group (p<0.0005). The number of rearing for H3 

antagonists-treated groups was increased significantly when compared to saline group (p<0.05). for locomotor 

activity The total distance, Average speed, beams crossed all increased significantly in antagonist treated 

groups.

Discussion: Histamine acts as a neurotransmitter in the central nervous system, some of the histamine 

functions are mediated through H3 receptors. These data suggest that the single treatment of H3 antagonists 

may increase locomotor activity and have anxiogenic-like effects similar to those of caffeine and 

amphetamine which can also stimulate the wakefulness.

����



                   

             

Translational approaches towards the identification of a histamine H3

receptor antagonist and its’ clinical evaluation for the symptomatic 

treatment of allergic rhinitis 

Nicholas  Carruthers

Johnson & Johnson Pharmaceutical Research & Development L.L.C.

����



histidine decarboxylase HDC

HDC

PET

1. Yanai K, et al. Positron emission tomography evaluation of 

sedative properties of antihistamines. Exp Opin Drug Saf 2011;10(4): 613-622 

2. Xu A, et al. Roles of hypothalamic subgroup histamine and 

orexin neurons on behavioral responses to sleep deprivation induced by the treadmill method in 

adolescent rats. J Pharmacol Sci 2010; 114(4): 444-453 

3. Zhang D, et 

al. Next-day residual sedative effect after nighttime administration of an OTC antihistamine sleepaid, 

diphenhydramine, measured by positron emission tomography. J Clin Psychopharmacol 2010; 30(6): 

694-701 

4. Okuda T, et 

al. Methamphetamine- and 3,4-methylenedioxymethamphetamine-induced behavioral changes in 

histamine H3-receptor knockout mice. J Pharmacol Sci 2009;111(2):167-174 

5.  Nishino S, et al. Decreased CSF histamine in narcolepsy with and without low CSF hypocretin-1 in 

comparison to healthy controls. Sleep 2009; 32(2): 175-180 

6.  Yoshizawa M, et al. Increased brain histamine H1 receptor binding in patients with anorexia nervosa. 

Biol Psychiatry 2009; 65(4): 329-335 

����



QOL

1 2 1

2

1983

1994

2

2

2009

2 2

2001 6

2

QOL

QOL QOL JRQLQ

2

2

QOL

2 1 1 2

1 1 2

1 1 2

����



Translational approaches towards the identification of a histamine H3 receptor 

antagonist and its’ clinical evaluation for the symptomatic treatment of allergic rhinitis

Nicholas I. Carruthers 

Johnson & Johnson Pharmaceutical Research & Development L.L.C

Histamine H3 receptors are inhibitory auto/hetero-receptors expressed both in the CNS and the 

periphery and play a role in the regulation and release of several neurotransmitters.  Receptor 

activation by histamine results in the inhibition of neurotransmitter release.  Allergic rhinitis is 

associated with the release of histamine    from several cell types, most notably mast cells and, 

although many of the symptoms of allergic rhinitis can be treated by histamine H1 antagonists, nasal 

congestion persists.  In the nasal mucosa activation of H3 receptors by histamine results in a 

reduction of norepinephrine outflow which contributes to nasal congestion.  This rationale has 

prompted the preclinical evaluation of histamine H3 antagonists to reverse the effects of nasal 

blockage elicited by histamine release.   

The characterization of JNJ-39220675, a potent and selective histamine H3 antagonist, in several 

preclinical models was described.  Initially the correlations between plasma concentration, brain 

concentration, receptor occupancy and neurotransmitter release were established using the techniques 

of ex-vivo autoradiography, in vivo microdialysis and positron emission tomography.  These studies 

provided the ability to establish the required receptor occupancy for efficacy in models of 

wakefulness, cognition and attention and the overall ability to correlate plasma concentration with 

efficacy in a range of preclinical models. 

Finally data for the ability of JNJ-39220675 to prevent or reduce nasal congestion resulting from 

ragweed exposure in an Environmental Exposure Chamber was presented.  The compound 

demonstrated favorable effects both on an objective measurement of nasal congestion as measured 

via acoustic rhinometry and on subjective measurements of congestion.  JNJ-39220675 was safe and 

well tolerated. 

Johnson & Johnson Pharmaceutical Research & Development L.L.C., 3210 Merryfield Row, San 

Diego, CA 92121, U.S.A. Email- ncarruth@its.jnj.com
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