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ABSTRACT

The physiological, therapeutical and experimental importance that the
cholinergic system has, considerably increased the number of researches
and publicationsthat describe the different aspects of this systemincluding

neuropharmacology, cell biology and enzymology.

Hence, in the following lines some selected concepts are mentioned as
illustrative examplesto put aspot light on the cholinergic system from both

functional and therapeutical viewpoints.
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OVERVIEW

Choalinergic systemisamong themaost important sys-
temsfor both physiology and pharmacology. Dueto
different factors; such asthe availability of itsligands
likeatropine, acentrally-acting muscarinic cholinergic
receptor antagonistt?, and cholinergic agonist oxotremo-
ring?; this system hasbeen studiesnot only in humans
but also in some animal g% and parasites” which al-
lowed agood understanding of itsfunctional and struc-
tural properties.

Cholinergic systemisinvolvedinavariety of func-
tionsincluding memory®®*Y, digestion, cardiovascular
functions, movement(*?, motor control, behavioural
learning™¥, both acquiring and retrieving cocaine-as-
sociated memories™, visuospatid attention™, immune
cellsdevel opment!*® and cognitivefunctiong?”18l, Yet,
new evidencesare showing that future advanceswill
describefurther functionswith probably more physi-
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ologicd implications.

MOLECULAR BASISOF THE DISEASES,
PATHOLOGICAL IMPLICATIONSAND
THERAPEUTICILLUSTRATIONS

Cholinergic system has al so been shown to play
rolesinsomediseasesand disorderssuch asAlzhemer’s
diseasd*1"1%21  Parkinson diseasd %3, depression?4,
Multiple System Atrophy!?® and amyotrophic lateral
sclerosis?l. Moreover, during certain di seases, modi-
ficationsand variationsin cholinergic system havebeen
reported. Indeed, basal forebrain cholinergic system
atrophy hasbeen associated with cortical amyloid bur-
denf?, and post cerebral blood flow reduction-related
central cholinergic dysfunction could beimplicatedin
cognitive deficits resulting from chronic cerebral
hypoperfusion?. On the other hand, new elements
suggest morethat amyl oid-induced neuronal damageis
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related toimpairmentsin the synthesisof proteinsre-
lated to thecholinergic system®! especially since basal
forebrain cholinergic systemintegrity iscompromised
by thedisruptionin nervegrowth factor signaling via
tropomyosin-rel ated kinaseA receptors®. Theseim-
plications, that cholinergic system hasindiversdis-
eases, point the pathogenicimportance of thissystem
and thus, indicatethe potential therapeutic benefits, of
targeting such systemin those di seases, which encour-
agefurther investigationsto €l ucidate the pathogenesis
underlying thesedisorders.

Targeting cholinergic system represents pharmaco-
logical approachesfor many diseasesand disorders. In
fact, existent therapiesare dready based on such con-
ceptswhich constitute the basic mechanismsof some
medicines. For ingtance, whilecholinergic receptorsan-
tagonists have been used as amnesic agent (muscar-
inic)i*Y, acetyl cholinesteraseinhibitorsactinginthecen-
tral nervous system may constitute pharmacological
agentsagangt traumatic brain injury mediated cognitive
impairmentg® which would bean important advance
interm of cerebral pharmacol ogy.

Inaddition, involvement of cholinergicsystemwithin
the d eep-wake cycl €23 may makethissystemanew
therapeutic target for thefuturetreatment of disorders
such asinsomniaand providedrugsthat would consti-
tutean dternativeto those currently used.

Moreimportant, It has been recently reported that
neurotrophinsplay animportant roleinthemaintenance
of cholinergic-neuron function® andthat it ispossible
to rescue basal forebrain cholinergic neurons by ad-
ministering neurotrophic factorsand therefore, improv-
ing memory and learning performance®. Thiscould
constitute an important starting point mainly to treat
neurodegenerative di seases.

PERSPECTIVESAND CHALLENGES

Fortunately, natural products are providing new
agentsthat target or modify thecholinergic system/®1834
whichwill hopefully lead to new thergpeutic gpproaches
by elther providing active compounds or molecul esthat
would constitute starting point to develop chemically
derived active compoundsfor both therapeutic usages
and experimentd investigations. Importantly, Sncesome
cholinergic receptorsare G protein coupled receptors,
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which have been shown to beinfluenced by severd
factord®3¢, targeting the pathways related to the G
protein coupled cholinergic receptorsrepresentsa so
thergpeutic possibilitied® that areworth exploring since
itwill, without any doubt, lead to identify new molecu-
lar targetsamong theintracel lular enzymesand other
biomol ecules, implicated inthe cytoplasm biochemica
reactions, to develop new generations of molecular
therapies.

Although therapeutic efficacy of targeting cholin-
ergic system hasbeen proven, itisstrongly believed
that thissystem still hides secretsand further investiga-
tionsarerequired to e ucidate the other functionsthat
thissystem governs, or isinvolved in, and thus, con-
sider thetherapeutical applicationsit may have. Yet,
pharmacovigilance and drug safety remain two impor-
tant issues. Indeed, cholinergic systemisin continuous
interactionswith the other systems mainly withinthe
brain, theseinteractionsistheresult of thefact that the
brainisanetwork withinwhich drugsthat influencea
neurotransmitter-rel ated system could influence the
other neurotransmitters systemssincethey form, to-
gether, astrongly connected neural network!®¥. Hope-
fully, new dataand novel findingsfrom different disci-
plineg0123%-42 || give moreindications about thefu-
tureorientations, that theinvestigations about cholin-
ergic system, will have mainly intermsof therapeutic
implicationsand physologica applicationsindiversre-
searchfidds.
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