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Abstract

Context and objective: The potential application of histamine H3 receptor antagonists in the treatment of
several central nervous system illnesses, such as Alzheimer's disease (AD), is presently being investigated. Little
is now understood regarding the condition of H3 receptors in AD. Method of experimentation: In the current work,
we examined H3 receptor binding in post-mortem human AD brain tissues and the amyloid over-expressing double
mutant APPswe ¥ PSI.MI46V (TASTPM) transgenic mouse model of AD using the radiolabelled H3 receptor

antagonist [3H]GSK189254.

Important outcomes: There were no discernible variations in the particular H3 receptor binding in the brain,
hippocampus, or hypothalamus between wild type and TASTPM mice. Sections of human medial frontal cortex from
AD brains with varied disease severity (Braak stages) showed specifc [3H]GSK189254 binding 1-VI). We found that,
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Introduction

De cits in several neurotransmitter systems are hallmarks of
Alzheimer's disease (AD), and it is thought that these de ciencies
lead to both cognitive failure and neuropsychiatric behavior. One
of the most noticeable and constant aspects of AD is the loss of
cholinergic neurons in the basal forebrain [1]. is nding served as
hippocampus also experience prominent cell loss (Greenamyre et al.,
1988). e quantity of a speci c receptor Alzheimer's disease (AD) is
characterized by impairments in many neurotransmitter systems; it is
believed that these de ciencies cause cognitive impairment as well as
neuropsychiatric behavior. e loss of cholinergic neurons in the basal
forebrain is one of the most obvious and consistent features of AD
[1]. Acetylcholinesterase inhibitors and other cholinergic replacement
drugs were developed in response to this discovery (Bartus et al.,
1982). Although de ciencies in the GABAergic, dopaminergic,
noradrenergic, and 5-hydroxytryptaminergic pathways have also been
reported, there is variation in the degree to which these correspond
with behavioral and/or cognitive abnormalities in AD [1]. Signi cant
cell loss also occurs in glutamatergic pyramidal neurons of the cortex
and hippocampus (Greenamyre et al., 1988) (Figure 1).

e amount of a particular receptor e AD brain exhibits
modulations in neurotransmitter pathways, such as reduced 5-HT2A
receptors in the temporal cortex as compared to age-matched
controls [3]. Although there are contradicting data, it is di cult to

determine the signi cance of the histaminergic system's involvement
in AD (Fernandez-Novoa & Cacabelos, 2001). For instance, it has
been noted that the hippocampus, basal ganglia, and temporal and
frontal cortex of AD brains had higher histamine levels (Cacabelos
et al., 1989). Nevertheless, other research has revealed reductions in
histamine levels in AD brains' temporal cortex, hippocampus, and
hypothalamus [4]. Only the tuberomammillary nucleus (TMN)
of the posterior hypothalamus contains histaminergic cell bodies
(Brown et al.,, 2001). e location and quantity of histaminergic cell
bodies were remarkably similar to those of normal brains, despite
some ndings indicating the presence of neuro brillary tangles in the
TMN of AD patients (Airaksinen et al., 1991). However, in the TMN,
where several neuro brillary tangles were discovered, indicating a
central histaminergic malfunction, a di erent study demonstrated a
considerable drop in large-sized histamine-containing neurons [5].
Additionally, high histamine levels have been observed in the serum
and cerebrospinal uid of AD patients; however, mast cells may
potentially be the source of this histamine (CNS) (Novoa Fernandez
and Accapello (2001). Four G-protein-coupled 7-transmembrane
receptor subtypes-H1, H2, H3, and H4-mediate the physiological e ects
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of histamine (Brown et al., 2001; nomenclature follows Alexander etal.,
2008). e subtypes of histamine receptors in AD brains have not been
extensively studied (Figure 2).

While the number of H2 receptors in the temporal cortex and
striatum has been found to be normal in AD post-mortem brains, a
positron emission tomography investigation has shown a decrease in
frontal and temporal H1 receptors in AD patients [6,7]. While there
have been no publications to far identifying H4 receptors in AD brain,
we recently provided preliminary evidence for qualitatively normal
H3 receptor binding in AD medial temporal cortex [8]. In relation to
histamine receptors Speci cally, H3 receptors are crucial for central
nervous system regulation. While H3 heteroreceptor activation can
inhibit the release of other neurotransmitters like acetylcholine,
noradrenaline, dopamine, and 5-HT from non-histaminergic neurons,

H3 auto receptor activation can inhibit the synthesis and release
of histamine from histaminergic neurons [9]. On the other hand,
selective antagonists that block H3 receptors can increase the release
of neurotransmitters that are important in cognitive functions [8,10].

In a variety of rodent cognition tests, selective H3 receptor
antagonists have been demonstrated to enhance performance [8,10-
12]. ey have also been found to promote alertness (Brown et al., 2001;
In 2004, Barbier et al. H3 receptor antagonists have been developed
as a result, with the goal of treating many CNS illnesses, including
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mutant APPswe ¥ PSI. MI46V (TASTPM) transgenic mouse model
of AD. ese mice exhibit b-amyloid (Ab) accumulation from 3
months of age and cognitive impairments from 6 to 8 months of age
due to over-expression of both the presenilin-1 (PS1.M146V) and
human amyloid precursor protein (hAPP695swe) transgenes [13].
Within additionally, we used autoradiography and saturation binding
experiments to conduct a thorough investigation of H3 receptor
binding with [3H]GSK189254 in human postmortem AD neocortex
tissues. Since that H3 receptor antagonists are being investigated as
a potential new symptomatic treatment for AD, these investigations
show that H3 receptor integrity is maintained even in cases of severe
AD. Techniques Transgenic mice with TASTPM Under the authority
granted in personal and project licenses, all experimental procedures
were carried out in accordance with the Home O ce Guidance on the
operation of the

Animals (scientific procedures) Act 1986

e GlaxoSmithKline Procedures Review panel reviewed and
approved the procedures.  roughout, appropriate steps were taken
to reduce any pain or su ering. Transgenic mice carrying presenilin-1
cDNAs and overexpressing human amyloid precursor protein were
created using TASTPM. According to earlier descriptions, the Swedish
and M146V mutations, respectively, were produced (Richardson et al.,
2003; Howlett et al., 2004). For saturation binding (n = 5 per group)
and autoradiography (n = 6-8 per group) experiments, respectively, 13-
or 16-month-old wild type (WT) and TASTPM mice were employed;
at this ages, a considerable cognitive de cit and Ab burden would
have been present for more than six months [13]. Brain tissues of
humans A er informed patient consent, local ethics committee
approval, approval from GlaxoSmithKline human tissue committees,
and approval from the Netherlands Brain Bank, human medial frontal
gyrus tissues of varying disease severity (AD Braak stages I, 11, IV, V,
and VI; Braak and Braak (1991), male or female, ages 72-90 years, non-
neurological cause of death) were obtained for autoradiography studies
adherence to the Human Tissue Act of 2006.

As previously mentioned, twenty millimeter frozen sections
were made [14]. Using a monoclonal 1E8 antibody (1: 1000 dilution)
produced against the 13-27 fragment of Ab, as previously described
(Howlettetal.,2004), AD plaque pathology was validated in neighboring
sections. Tissues from a well-characterized cohort of AD patients with

long-term follow-up in the community were employed for saturation
binding investigations [15,16]. From the time of study enrollment
until death (a mean follow-up of 3.5 years), cognitive performance was
evaluated every four months using the Mini-Mental State Examination
(MMSE, scores 0-30, Folstein et al., 1975). Prior to the removal of the
brain, tissues from the frontal (orbitofrontal gyrus, Brodmann area 11)
and temporal regions were removed with the next of kin's informed
agreement. e cortices of a maximum of 27 AD patients and 12 non-
neurological controls were dissected, homogenized, and kept at-75°C
as previously described (mid-temporal gyrus, Brodmann area 21) [3].
Not all subjects had access to tissues from both regions; Table 1 lists
the n values for each experiment. In this cohort, all samples were from

J Palliat Care Med, an open access journal
ISSN: 2165-7386

Volume 14 ¢ Issue 1 « 1000603



Citation: Lynn A (2024) Potential Target for Cognitive Symptoms in Neuropsychiatric Disorders: The Histamine H3 Receptor. J Palliat Care Med 14:
603.

Page 4 of 7

J Palliat Care Med, an open access journal Volume 14 « Issue 1 « 1000603
ISSN: 2165-7386






Citation: Lynn A (2024) Potential Target for Cognitive Symptoms in Neuropsychiatric Disorders: The Histamine H3 Receptor. J Palliat Care Med 14:
603.

Page 6 of 7

erefore, as neurodegeneration would have undoubtedly occurred in
human AD brains, we also looked into H3 receptor binding in these
brains. [H3]According to other studies (Martinez-Mir et al., 1990;
Anichtchik et al., 2001), GSK189254 has been demonstrated to label
speci ¢ H3 receptor binding sites in human control and AD medial
temporal cortex. e localization appears consistent with a neuronal
localization (Medhurst et al., 2007). In the current work, we expanded
these initial ndings to the same people's medial frontal cortex, as well
as to another extremely well-characterized cohort of AD and control
medial and temporal samples of cortex that have been previously
reported (Hope et al., 1997; 1999). Speci ¢ H3 receptor binding was
detected in medial frontal cortical samples of AD patients with Braak
stages I, 11, 1V, V, and VI using autoradiography.  ese results were
consistent with our earlier ndings that the same individuals' medial
temporal cortex exhibited H3 receptor binding.  is suggests that H3
receptor expression is widespread throughout the course of the disease,
including in severe cases, within two cortical areas that are primarily
a ected by AD pathology. Saturable binding in each individual
participant appeared comparable across the several Braak phases, but
regrettably, the small sample size available precluded a signi cant
quantitative comparison in this cohort of AD brains compared with
controls. Still, we were possible to measure [3H]GSK189254 binding
using control brains that have more precise clinical data regarding the
severity of the disease in terms of cognitive function and cortical
homogenates from a larger cohort of AD patients (Braak V-VI). In line
with earlier ndings of species variations in pharmacology between
human and rat H3 receptors, the KD for [3H]GSK189254 in human
brain was around ten times lower than that seen in TASTPM and WT
mice (Medhurst etal., 2007). e [3H]GSK189254 binding levels in the
control and AD neocortex were modest (Bmax ~ 10-15 fmol-mg-1) and
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