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Abstract

Is currently used as a comprehensive definition covering “brain disorders”, neurological diseases and mental disorders. While
schizophrenia, depression, panic disorder, drug addiction and insomnia are referred to as “mental disorders”, Epilepsy, Alzheimer,
Parkinson, Huntington’s disease (HD) and multiple sclerosis are considered as “neurological disorders”. Current therapies of these
very common diseases require continuous drug use and at the same time cause many different side effects. Therefore preclinical
and clinical investigations for new treatment approaches are on the rise. Especially the identification of the molecular basis of these
diseases is the focus of researches.

Examination of transient receptor potential (TRP) channels is at an early stage in the investigation of the molecular principle of
these diseases, but clear results regarding the efficacy of substances activating or inhibiting these channels have not been obtained.
Some diseases have been based on mutations of TRP channels. However, only a few TRP channelopathies, have been conclusively
identified so far [1]. Investigation of TRP channels in psychiatric disorders will contribute to a better understanding of the etiology
of psychiatric disorders and the development of new pharmacological treatments.

Abbreviations: TRP: Transient Receptor Potential; GPCR: G Protein Coupled Receptor; TRPV1: TRP Vanilloid 1; CGRP: Calcitonin
Gene Related Peptide; CNS: Central Nervous System; SOC: Store Operated Calcium Channels; BDNF: Brain Derived Neurotrophic
Factor; Mwk: Moon Walker Mouse; BD-I: Bipolar Disorder Type I; ALS-G: Guamanian Amyotrophic Lateral Sclerosis

TRP Superfamily
ankyrin (TRPA; TRPA1). All TRP channels are membrane proteins

TRP channels are plasma membranes, non-selective cationic T . .
with six putative transmembrane segments (S1-S6) and a cation-

channels, and have been demonstrated to play a role in the bl onb S5 and S6. Th lasimi )
regulation of cellular Ca? influx [2,3]. These channels have been pl\elrmez; € p:))re regéon et\{ve.en an. bl. ) elcytoi asr;nc amlr?o
shown to be part of the TRP family of store-operated channels. TRP (N) and carboxy (C) termini are variable in length and contain
. . . . different domains (e.g., ankyrin repeats, coiled-coil, calmodulin
channel is provided by both the direct action on the channel of a s )
s . . .. binding sites, etc.).
multiplicity of exogenous and endogenous physicochemical stimuli,

and changes in the intracellular mechanism, including activation The domain composition can vary significantly between

of G-protein coupled receptor (GPCR) or tyrosine kinase receptor
[4]. TRP cation channels act as cellular sensors, which play crucial
roles in most of the physiological processes. Based on the sequence
homology, mammalian TRP channels be separated, six subfamilies:
TRP canonical (TRPC; TRPC1-7), TRP vanilloid (TRPV; TRPV1-6),
TRP melastatin (TRPM; TRPM1-8), TRP polycystin (TRPP; TRPP2,
TRPP3, TRPP5), TRP mucolipin (TRPML; TRPML1-3), and TRP

subfamily members. Functional TRP channels are either homo-
or heterotetramers assembled from identical or similar TRP
subunits [2]. Since their recognition, research on the role of TRP
channels in health and disease has increased steadily. There is very
strong evidence that they are important in neuronal stimulation,
nociceptive responses, allodynia and hyperalgesia [5].
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TRP Channels in Brain Disorders
TRPV1 and TRPA1

Significant evidence has been obtained that TRPV1 antagonists
have anxiolytic activity in preclinical studies, but the antidepressant
effect is not clear [6]. There is no direct evidence that TRP channels
play a role in schizophrenia. However, the fact that TRPV1 channels
play a role in central dopaminergic and cannabinoid mechanisms
may suggests the potential role of these channels in schizophrenia
[5]. CGRP release from trigeminal vasculature neuron network
and neurogenic inflammatory response are currently accepted
mechanisms for migraine attack pathophysiology. In particular,
the TRP vanilloid 1 (TRPV1) and the TRP ankyrin 1 (TRPA1) are
expressed in nociceptive neurons, which also express the sensory
neuropeptides, tachykinins, and calcitonin gene-related peptide
(CGRP), which mediate neurogenic inflammatory responses.
This evidence suggests that these channels may be an important
therapeutic goal in migraine treatment [7].

TRPC Subfamily

TRPC channels are associated with neuronal development and
basic synaptic mechanisms. TRPC1 is the most widely distributed
member of the TRPC subfamily in the central nervous system
(CNS). TRPC1 is highly expressed in the hippocampus, amygdala,
cerebellum [8], substantia nigra [9] and inferior colliculus [10].
TRPC5 is co-localized with TRPC1 in the rat substantia nigra [11].

TRPC1 participates in important neuronal processes related
to synaptic transmission and plasticity [12]. In some brain
disorders, TRPC1 plays a noteworthy role. Epileptiform burst firing,
induced by group I mGluR agonists, reduces in TRPC1 knock-out
mice. Intracellular calcium imbalance, which are related to store
operated calcium channels (SOC), are also involved in neurological
disorders such as Alzheimer’s, Huntington’s disease and epilepsy.
Neurotoxicity following epileptic seizure activity is frequently
observed. TRPC4 and TRPC1 were found to mediate neuronal cell
death in response to seizures in the lateral septal and hippocampal
neurons [13]. These investigators have shown that the TRPC1 /
TRPC4 heteromultimeric complex is activated by metabotropic
glutamate receptors, as well as by neuronal firing which leads to
epileptiform burst in the lateral septum [14].

Selvaraj etal. 2012, showed that TRPC1 may be a possible target
for Parkinson’s disease [15]. They proved reduction in the number
of dopaminergic neurons in the substantia nigra in TRPC1-/- mice.
Also, Consistently, brain lysates of patients with Parkinson’s disease
demonstrated decreased levels of TRPC1. Further studies are
currently underway to evaluate possible changes in TRPC receptors
in substantia nigra after experimental Parkinson’s disease [16].

TRPC3 channels were suggested to mediate brain-derived
neurotrophic factor (BDNF)-dependent dendritic remodelling
in the hippocampus [17]. In a transgenic mouse model, the
relationship between TRPC3 and the development of a recessive

neuromotor disease has been investigated. Transgenic model is
TRPC3 transcription and TRPC3 channel expression blockade.
Atrophy and paralysis were observed in the back legs of transgenic
mice [18].

In another study, the relationship between TRPC3 and
cerebellar ataxia was investigated in a moon walker mouse (Mwk),
amodel for cerebellar ataxia. TRPC3 is highly expressed in Purkinje
cells during dendritogenesis. Growth and differentiation of purkinje
cell dendrites are dramatically deteriorating in Mwk mouse. For
this reason, it may be suggested that the pathogenesis of cerebellar
ataxia may involve upregulation of TRPC3 function [19].

TRPM Subfamily

TRPM2 and TRPM?7 have vital precautions for cell viability.
They are important regulators in many neurodegenerative
disease processes, including Alzheimer’s disease and amyotrophic
lateral sclerosis, due to their oxidative stress (especially TRPM2)
perceptions and their direct involvement in neuronal cell death

pathways [20].

Guamanian amyotrophic lateral sclerosis (ALS-G) and
parkinsonism dementia (PD-G or parkinsonism dementia complex,
PDC), which are caused by mutations in TRPM2 and TRPM?7
genes, two neurodegenerative disorders are with relatively high
incidence in Guam of the Pacific Islands [21]. One of the putative
susceptibility locus of bipolar disorder type I (BD-I) is associated
with chromosomal regions encoding TRPM2. SNPs in the promoter
region of TRPM2 are also significantly associated with bipolar
disorder type II (BD-II), suggesting that TRPM2 polymorphisms

contribute to both types of BD [22].

Results

Further analysis of the neuroanatomical distribution of
the subtypes of TRP channels and the role of these channels
in physiological processes in the brain will contribute to an
understanding of the molecular basis of neurological diseases. It is
also useful to identify in detail the new etiologic and endogenous
factors affecting these channels so that TRP channels can be
recommended as a new therapeutic target in neurological diseases.
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