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Every third Ukrainian suffers from an anxiety disorder. The help that patients receive is not always effective. The
high prevalence of this disease and the insufficient effectiveness of the existing treatment require the need to study
the pathogenesis of neuroses and look for new treatment methods. The work aims to show the role of the glutamate
system in developing neurotic pathology. Glutamic acid is the primary excitatory neurotransmitter. It interacts with
glutamate receptors (mGlu), divided into ionotropic and membranotropic. There are three groups of ionotropic re-
ceptors. Membranotropic glutamate receptors are divided into three subgroups of receptors. Some of them are pre-
synaptic autoreceptors. The participation of the glutamatergic system in the pathogenesis of neuroses is evidenced
by the fact that competitive NMDA agonists have anticonvulsant and neuroprotective properties, as well as an anxio-
Iytic effect. NMDA receptors are closely related to neurological and psychiatric disorders, including neurodegenera-
tive diseases, stroke, epilepsy, schizophrenia, Alzheimer's disease and Parkinsonism. AMPA glutamate receptors are
the main mediators of fast excitatory neurotransmission in the central nervous system. They play an essential role in
the occurrence of epileptic seizures. Metabotropic glutamate receptors (mGluRs) are a relatively new biotarget. The
basis of the search for effective and safe drugs for treating anxiety is modulators of glutamatergic neurotransmis-
sion. The study of this system is necessary for understanding the pathogenesis and development of such common

pathologies as anxiety, neurosis, depression, epilepsy, addiction, and neurodegenerative diseases.
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Connection of the publication with planned re-
search works.

The article was prepared within the scope of the
initial research work of the Department of Pharmacol-
ogy, Clinical Pharmacology and Pharmacy of the Poltava
State Medical University "Pharmacological research of
biologically active substances and medicinal products
for the development and optimization of indications for
their use in medical practice" (state registration number
0120U103921).

Introduction.

Neurosis is a dysfunction of the nervous system.
Over the past 20 years, according to the WHO, the
prevalence of this disease has increased 20 times and,
unfortunately, continues to grow rapidly. Every third
Ukrainian suffers from an anxiety disorder. Almost a
third of patients who consult a neurologist have an anxi-
ety disorder. Such patients partially or completely lose
social adaptation, and work capacity, which creates an
additional burden on the budget of the family and the
state. The help that patients receive is not always effec-
tive [1, 2, 3].

It is precisely because of the prevalence of this dis-
ease and the insufficient effectiveness of the existing
treatment that the question arises of the need to study
the pathogenesis of neuroses and develop new treat-
ment methods [4].

The aim of the study.

Show the role of the glutamate system in the devel-
opment of neurotic pathology.

Main part.

Glutamic acid is the primary excitatory neurotrans-
mitter and is localized in neurons of the forebrain cortex,
cerebellum, and hippocampus. It plays a leading role in
implementing the processes of learning, memory, per-
ception of pain, and anxiety. Glutamic acid takes part in
the regulation of the development of the nervous sys-
tem, the migration of neurons, synaptic plasticity, the

activation of GABA-ergic systems, the formation of func-
tional synapses, and the release of pituitary hormones.

Glutamic acid interacts with glutamate receptors
(mGlu), which are divided into ionotropic and mem-
branotropic. There are three groups of ionotropic re-
ceptors: sensitive to N-methyl-D-aspartic acid (NMDA),
2-amino-3[3-hydroxy-5-methyl-isoxazol-4-yl]propionic
(AMPA) and kainic acids. There are two groups of re-
ceptors: NMDA and non-NMDA (they are divided into
AMPA and kainate). Membranotropic glutamate recep-
tors are divided into three subgroups of receptors. Some
of them are presynaptic autoreceptors [5, 6].

Glutamate is a crucial mediator of physiological com-
munication between neurons. Under certain conditions,
activation of glutamate receptors leads to the death of
neurons. Glutamate excitotoxicity (neuronal death) is
observed when the concentration of extracellular glu-
tamate increases. An increased glutamate concentra-
tion activates several intracellular receptors, including
NMDA receptors. As a result, the intracellular concen-
tration of Ca?* increases, and K* ions accumulate in the
extracellular space. An increase in Ca?* and activation of
Ca-dependent processes can lead to significant changes
in the metabolic processes of cells, which leads to irre-
versible cell death. Precisely the entry of Ca?*ions into
the cell through the NMDA receptor channel is the main
link to its toxic effect. Glutamate excitotoxicity is the
basis of many neurodegenerative central nervous sys-
tem diseases [7, 8].

NMDA receptors are closely related to neurological
and psychiatric disorders, including neurodegenerative
diseases, stroke, epilepsy, schizophrenia, Alzheimer’s
disease and Parkinsonism. For example, alcohol has an
antagonistic effect on NMDA receptors, and this can
lead to seizures when alcohol is suddenly withdrawn
after long-term use. The participation of the glutamater-
gic system in the pathogenesis of neuroses is evidenced
by the fact that competitive NMDA agonists have anti-
convulsant and neuroprotective properties, as well as
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an anxiolytic effect. Agonists of NMDA receptors are
rarely used in clinical practice. In 2015 the drug nebo-
glamin was registered. Animal studies it has shown the
ability to accelerate learning and memory processes.
Trials have also demonstrated the ability of neboglamin
to treat cocaine addiction. Blockers of NMDA recep-
tors: memantine, remacetamide, lubelzole, zuriprodil,
flupirtine, etc. Today, memantine is a promising drug
— a non-competitive antagonist of NMDA receptors,
which modulates the glutamatergic system, blocks cal-
cium channels, has a neuromodulatory effect, promotes
the transmission of neuronal impulses, normalizes the
membrane potential of neurons, has antiparkinsonian
and psychostimulant effects, reduces spasticity of skel-
etal muscles. In particular, the following are used in the
USA: riluzole for the treatment of amyotrophic lateral
sclerosis and memantine for the treatment of moderate
and severe Alzheimer’s disease, as well as in the treat-
ment regimens for spinal cord injuries and axonal dis-
eases [9, 10].

AMPA glutamate receptors are the main media-
tors of fast excitatory neurotransmission in the central
nervous system. They play an essential role in the oc-
currence of epileptic attacks. The most promising are
highly selective non-competitive (allosteric) antagonists
of AMPA receptors, particularly talampanel and per-
ampanel. Perampanel is the first representative of this
group of drugs that was introduced into clinical practice.
It is used in the combined treatment of refractory epi-
lepsy, idiopathic pain [11, 12, 13, 14, 15].

Metabotropic glutamate receptors (mGIluRs) are
a relatively new biotarget. Receptors are divided into
three groups, among which eight subtypes are distin-
guished. Depending on the receptor’s modulation type
by the ligand, agonism, positive allosteric modulation
(PAM) and negative allosteric modulation (NAM) are
distinguished. Depending on this, the scope of applica-
tion and pharmacological effects are different. In par-
ticular, the development of anxiety is associated with
an increase in glutamatergic transmission in the pre-
frontal cortex and amygdala. Activation of presynaptic
mGlu,-receptors causes a decrease in the release of the
mediator and causes a sedative effect. The basis of the
search for effective and safe drugs for treating anxiety
is modulators of glutamatergic neurotransmission [16,
17,18, 19].

The third group of mGlu receptors is located in the
presynaptic membrane. Their stimulation suppresses
the release of the neurotransmitter by inhibiting po-
tential-dependent Ca*. Considerable interest in the
development patterns of epilepsy. mGlu, receptors are
involved in taste perception. Their activation has thera-
peutic potential in treating Parkinsonism and other CNS
pathology [19, 20].

Group lll mGlu receptors, namely mGlu6-receptors,
mGlu_-receptors, and mGlu8-receptors, are promising
for anxiety, Parkinson’s disease, hyperalgesia, addiction,
and convulsions. MGlu, receptors are the least studied.
They are located in the retina of the eye, a small amount
in the brain. MGlu, receptors regulate glutamatergic
neurotransmission. They are located in the brain and
spinal cord. A significant number of mGlu, receptors are
in the olfactory bulb, hippocampus, cerebellum, mam-
millary body and outside the CNS [20, 21].

In response to anxiety disorders and stress, gluta-
mate receptors participate in the integration of the hy-
pothalamic-pituitary-adrenal system. A further mecha-
nism of stress transduction occurs through HA, 5-HT and
GABA-ergic neurons. The protective effects of glutamate
receptor ligands depend on regulating emotional and
motivational spheres, including anxiety, phobic reac-
tions, aversive and avoidance behaviour, and steroido-
genesis [22, 23].

The glutamatergic system regulates the processes of
anxiety (anxiogenesis), and agents that modulate it can
be considered promising anxiolytics.

In anxiety disorders, glutamate neurotransmission
disruption determines the therapeutic potential of mGlu
receptor agonists. In particular, mGIu1 receptors are an
interesting and promising target for treating anxiety. In-
hibitors of these receptors block NMDA receptors and
increase GABA release. This is the basis of the anxiolytic
effect, the occurrence of side reactions characteristic of
direct modulators of GABA receptors (physical and men-
tal dependence, tolerance and cognitive impairment)
and antagonists of NMDA receptors (neurotoxicity, psy-
chomimetic effects) [21, 22, 23].

Quite a few promising compounds that are antago-
nists of mGlul receptors are being studied, particularly
the compound JNJ-16259685. The mechanism of action
is related to the modulation of the function of NMDA
and AMPA synapses by the mGlu,-receptor complex, but
along with the action, pronounced cognitive disorders
and memory disorders were manifested. Antagonists of
these receptors, namely the substance CPCCOEt, were
also quite actively studied. It showed a moderate affin-
ity for mGlul-receptors, its influence on the formation,
development of anxiety, memory, and the development
of drug addiction was also investigated. Prospects for
further research have become irrelevant due to low bio-
availability and permeability through the blood-brain
barrier [15].

The compound BAY36-7620, a noncompetitive mG-
lul-receptor antagonist with reversible agonistic ac-
tivity, was more promising. It has been found to have
analgesic and anticonvulsant properties. The new sub-
stance, JNJ-16259685, was synthesized from the com-
pound BAY36-7620 and proved to be the first allosteric,
selective, noncompetitive systemic antagonist of the
mGlul receptor. It was used to clarify the function of
mGl1 receptors in implementing memory, motor activ-
ity, and behaviour.

The drug fenobam, which affects mGlu receptors, is
being studied quite actively. Fenobam is an imidazole
derivative that acts on mGlu5 receptors. It is a power-
ful and selective negative allosteric modulator of gluta-
mate. This drug is characterized by an anxiolytic effect,
which is not inferior to the anxiolytics of the benzodiaz-
epine series in terms of the expressiveness of the effect.
The drug has antidepressant, analgesic and potentiating
properties and drug’s addiction treatment schemes.

Fenobam is effective in the treatment of Fragile X
syndrome. Among the possible indications for prescrib-
ing this drug is the treatment of autism. When used,
fenobam causes amnesia, and psychomimetic effects,
which limits its use, but the drug does not have a nega-
tive effect on the hematopoietic system and the devel-
opment of tolerance.
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There have been studies of allosteric modulators of
mGlu, receptors, which showed activity in nanomolar
concentrations.

Derivative of 2-methyl-6-(phenylethynyl)-pyridine,
the mechanism of action of which is an antagonist of
NMDA receptors, a positive allosteric modulator of
mGlu, receptors. It has the following properties: thy-
moleptic, anxiolytic and can reduce drug addiction. This
effect is associated with the interaction between mGlu,
receptors and p-opioid receptors. The basis for synthe-
sising a powerful selective allosteric antagonist of mGlu,
receptors is a derivative of 2-methyl-6-(phenylethynyl)-
pyridine. This compound was more active regarding the
profile of pharmacodynamic properties and reduced the
phenomena of addiction to nicotine, cocaine, and meth-
amphetamine [19].

Eglumegad is an agonist of mGlu, -receptors known
as Eglumegad, which is structurally similar to glutamate
and competes with it for the binding site. The anti-
anxiety effect of eglumegad has been studied in experi-
ments and under clinical conditions. The drug is not in-
ferior in effectiveness to diazepam, reduces anxiety in
behavioural tests, does not cause addiction, relieves
withdrawal symptoms in nicotine and drug addiction,
and exhibits stress protection [13].

In clinical studies, eglumegad demonstrated anxio-
lytic activity without sedation but suppressed cognitive
function in monkeys, as well as steroidogenesis and
aldosterone and cortisol production. Wide use of eglu-
megad is limited due to its low oral bioavailability and
low permeability through the blood-brain barrier. Pre-
cursors with better bioavailability, such as talaglumetad
hydrochloride and L-alanilamide, were created on its
basis [23, 24].

Taragmetad hydrochloride was in phase Il clinical
trial for generalized anxiety disorder, but unfortunately,
it provoked seizures and further studies were discontin-
ued. Other compounds of this group, namely positive
selective allosteric modulators of mGlu, receptors, have
been investigated for their anxiolytic and antipsychotic
effects. Agonists of mGlu, . receptors, especially egegle-
gade, can potentially be used in neuropsychiatric disor-
ders and can also be used to create more effective drugs
based on them [22, 25].

Properties of the compound L-AP4, characteristic of
selective agonists of the group of mGlu, receptors, have
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been established. Such substances L-SOP, (R,S)-PPG, L-
CCG-l and ACPT-l have low bioavailability and perme-
ability through the blood-brain barrier. Administration
of these compounds directly into the hippocampus or
amygdala caused behavioural changes in the “punish-
able behaviour”, “water derivation”, and “elevated plus
maze” tests, which are similar to classical anxiolytics
[10].

It is worth noting the compound N,N’-dibenzhy-
drylethane-1,2-diamine dihydrochloride, which is the
first selective agonist of mGlu7 receptors. The com-
pound can stimulate the proliferation and differentia-
tion of neuronal progenitors. This substance has shown
an antidepressant effect due to its impact on serotonin
transport receptors and may be promising in treating al-
cohol addiction.

In knockout mice for the mGlu-receptor gene, their
participation in the anxiety induction was confirmed.

The discovery of numerous subtypes of 5-HT recep-
tors and compounds that interact with them has pro-
vided a powerful impetus for developing new means of
modulating serotonin transmission. They affect the syn-
thesis and release of this mediator and 5-HT receptors
in the CNS, showing effects similar to classical anxiolyt-
ics [11, 12].

Treatment of all types of anxiety disorders with an-
tidepressants is the clinical standard of care. A wide
spectrum of SSRIs with anxiolytic activity indicates the
importance of functional activation of serotonergic sys-
tems in the pharmacological effects of antidepressants.

Conclusions.

Understanding the work of the glutamate system
will provide an opportunity to understand the regula-
tion of the work of the nervous system, migration of
neurons, synaptic plasticity, activation of GABA-ergic
systems, the formation of functional synapses, and the
release of pituitary hormones. The study of this system
is necessary for understanding the pathogenesis and
development of such common pathologies as anxiety,
neurosis, depression, epilepsy, addiction, and neurode-
generative diseases.

Prospects for further research.

Conduct a more in-depth analysis of changes in the
glutamate system in anxiety, neurosis, depression, and

epilepsy.

3HAYEHHA IMYTAMATHOI CUICTEMU NPU HEBPOTUYHIX NATONONIT
MonTtaBCcbKUi gepaBHU meauuHUii yHiBepcuTeT (m. MonTaBa, YKpaiHa)
sidorenko.med@gmail.com

Koxcen mpemili ykpaiHeuyb cmpaxoae Ha mpusoxcHuli po3aad. Jonomozay, aKy ompumyoms Xeopi He 3a8Xou
€ edheKmuesHoOI0. BenuKka po3nosctodxeHicms 0aHO020 30X80PHOBAHHA MA HEOOCMAMHA eheKmUBHICMb iCHYyH0Y020
NiKy8aHHA nompebye HeobxiOHOCMIi B8UBYEHHA aMo2eHe3y Heespo3ie ma wyKkamu Ho8i Memoou sliKYy8aHHS.
Mema pobomu — nokazamu ponb 2aAymamamHoi cucmemu y po3sumky Hespomu4Hoi namosnoeii. [nymamiHosa
Kucnoma € oCHosHUM 36Y0xcysanbHUM Helipomediamopom. BoHa 83aemodie 3 enymamamHumMu peuyernmopamu
(mGlu), AKi nodinaomecs Ha iOHOMPONHI Ma MemMbpaHOMpPOnHi. ICHYe mpu epynu iOHOMpPONHUX peuernmopis.
MembpaHomponHi eanymamamsi peuenmopu noodinaomeca HA mpu nidzpynu peuyenmopis, O0esKi 3 HUX €
npecuHanmu4Hi aymopeyenmopu. [po y4acme enymamamepeidHoi cucmemu 8 namozeHesi Hegposig ceidyums,
wo KoHKypeHmHi NMDA-azoHicmu marome rnpomucyOoMHi ma HeliponpomeKmopHi eaacmusocmi i makomc
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aHKcuonimuyHy 0ito. NMDA-peyenmopu micHO 1os'a3aHi 3 HU3KOK He8poso2iyHUX | rncuxiampuyHux po3nadis,
BK/OYAOYU HelipoOezeHepamueHi 3aX80PHBAHHSA, IHCYsAbMm, eninericito, wu3ogppeHito, xeopoby Anbyeelimepa i
MapKiHcoHi3m. nymamamHi peyenmopu AMPA € 2on08HUMU Mediamopamu weudKoi 36ydsusoi HelipompaHcmicii
8 LUHC. BoHu sidizparome 8axcusgy posb y 8UHUKHEHHI eninenmuy4Hux Hanadis. MemabomponHi enymamamHi
peuenmopu (mGIuRs) € 8i0HOCHO HOB0K biomiuleHHI0. B 0CHO8I MOWYyKy eheKmusHuUx ma be3neyHux rnpernapamie
0415 NiKy8aHHA mpugoau € MoOyaamopu eaymamamepeiyHoi HelipompaHcmiccii. BusyeHHAa OaHoOi cucmemu
€ HeobXiOHUM 0718 PO3yMIHHA MamozeHe3y ma Po38UMKY MAKUX PO3M0BCIOOMEHUX HA Cb0200HIi namonoeil, [K
mpusoeaa, Hegpo3, Oernpecis, eninencis, 3a7exHicms, Helipode2eHepPamueHi 3aX80PHBAHHS.

Kntovosi cnoea: mpusoxHuli po31ad, Heepos, 2aymamiHo8a KUCA0ma, eaymamamHi peyernmopu.

3B8’A30K ny6aikauii 3 n1aHOBMMU HAyKOBO-40CNIA-
HUMU poboTamu.

CTaTTiO MiAroTOBNEHO B MEXKax TeMM iHiLiaTUBHOI
HayKoBO-AoCNigHOI poboTn Kadeapu dapmakronorii,
KNiHiYHOI PpapmaKkonorii Ta papmau,ii MonTaBcbKoOro gep-
YKaBHOTO MegM4YHOro yHisepcutety «®apmaKkonoriyHe
OOCNiAKeHHs 6ioNoriYHO aKTUBHUX PEYOBUH i NiKap-
CbKMX 3acobiB oA po3pobKM Ta onTMMIi3aLLii NOKa3aHb
[0 iX 3aCTOCYBaHHA B MeaMuHii npaktuui (Ne gepskas-
HoT peecTpau,ii 0120U103921).

Bcryn.

HeBpo3 — ue aucdyHKuis HepBoBOi cucTemu. 3a
0oCTaHHi 20 pokis 32 gaHMmm BOO3 nowmpeHicTb AaHoro
3axBOpPOBaHHA 3pocna B 20 pasiB i HA »Ka/lb NPOAOBKYE
CTPIMKO 3pocTaTh. KoKeH TpeTin yKpaiHelb CTparkaaE
Ha TPWMBOXKHUI PO3/aj, MaWKe TPeTUHaA XBOPUX, AKi
3BEpTalOTbCA [0 HEeBPOMNaTo/iora MakTb TPUBOXKHUMI
po3naga. Taki xBopi 4acTKOBO abo MOBHICTIO BTpayatoTb
couianbHy aAanTaLilo, Npaue3faTHICTb, WO CTBOPHOE
[04aTKOBE HaBaHTaXKeHHs Ha 6rogkeT ciMm’i Ta aepia-
Bu. [lonomora, AKy OTPUMYIOTb XBOPi He 3aBXKAn edek-
TuBHa [1, 2, 3].

Came 4yepe3 pO3MNOBCIOAMKEHICTb AAHOT0 3axBOpPHO-
BaHHA Ta HEeOCTaTHIO ePEKTUBHICTb iICHYOUOTO NiKyBaH-
HA MOCTa€ MUTAHHA HeobXiAHOCTI BMBYATM MaToreHes
HEeBpPO3iB, PO3pP06AATU HOBI MeTOAM NiKyBaHHA [4].

MerTa gocnigKeHHs.

Moka3aTtu posib MyTamMaTHOI CUCTEMM Yy PO3BUTKY He-
BPOTMYHOI NaTOJIOrii.

OcHOBHa YacTuHa.

[nyTamiHOBa KMC/IOTa € OCHOBHMM 36YAXKYyBasbHUM
HEMPOMeZIaTOPOM Ta JIOKaNI3YETbCA Y HEMPOHaX KOpU
nepeaHbOro Mo3Ky, MO30U4Ky, rinnokamni. Bigirpae npo-
BiAHY ponb y peanisauii npoueciB HaBYyaHHA, Nam’sTi,
CNpUHATTA Bonto, TpMBOrK. NyTamiHOBa KMCNOTa MpK-
MMa€ yyacTb y perynsujii po3BUTKY HEpPBOBOI cUCTEMMU,
Mirpauii HelMpOoHiB, CMHANTUYHOI NIACTUYHOCTI, aKTUBA-
uii FAMK-epriyHux cuctem, ¢opmyBaHHA yHKLiIOHANb-
HUX CMHANCIiB, BUAINEHHI TOPMOHIB rinogisy.

[nyTamiHOBa KMC/OTa B3AEMOZIE 3 ryTaMaTHUMM
peuentopamu (MGlu), noainAoTbcAa Ha IOHOTPOMHI Ta
MeMb6pPaHOTPOMHI. ICHYE TpY rpynu iOHOTPONHUX peLen-
TopiB: yyTimeux Ao N-metun-D-acnapariHoBOi KMcnoTn
(NMDA), 2-amiHo-3[3-rigpoKcu-5-meTuni-sokcason-4-
in]lnponioHoBoi (AMPA) i KaiHoBOi KucioT. BuginsoTb
asi rpynu peuentopis: NMDA i He-NMDA (ix nogins-
toTb Ha AMPA i KaiHaTHi). MembpaHOTPONHiI ryTamaTHi
peuenTopu NOAINAITLCA Ha TPU NiATPYNU peL.enTopis,
[EAKi 3 HUX € NpecnHanTUYHi ayTopeuenTopw [5, 6].

[nyTamat € K1t04Y0BUM MeaiaTopom ¢isionoriyHoi Ko-
MYHiKaLil Mi>K HEMpOHaMK. 3a MEBHUX YMOB aKTMBaLLif
rNyTamMaTHUX peLLenTopiB NpuM3BOANUTb A0 3arnbeni He-
MPOHIB. MNMyTamaTHa €KCalTOTOKCUYHICTb (3armbens He-
MPOHiB) cnocTepiraeTbca Npu NiABULLEHHI KOHLEHTpaL,ii

NO3aKNITUHHOTO ryTamaty. ligBuiLeHa KOHLUEeHTpaLis
ryTaMaTy aKTUBYE KiJibKa TUMIB BHYTPILUHbOKAITUHHUX
peuenTtopis, BKAtoyatoun NMDA-peuentopu. B pesynb-
TaTi BHYTPILLHbOKNITUHHA KOHUeHTpauis Ca%" 3pocrTag,
ioHM K* HaKonuuylTbCcA B MO3aKAITMHHOMY MPOCTOPI.
36inbweHHA Ca?* Ta aKTuBauia Ca-3a/1eKHUX NPOLECIB
MOXe MPU3BECTU A0 3HAYHUX 3MIH Y MeTaboniyHux npo-
Lecax KNiTUH, Lo Npu3BoguTb 40 HE3BOPOTHOI 3arnbe-
Ni KNITUHK, came BXi4 ioHiB Ca?* B KNITUHY Yepes KaHan
NMDA-peLenTopiB € OCHOBHOI JIAaHKOK MOr0 TOKCUY-
HOT Aii. [NyTamaTHa eKCalNTOTOKCUUYHICTb JIEXKUTb B OCHO-
Bi baraTbox HelipoaereHepaTUBHUX 3axBoptoBaHb LIHC
[7, 8].

NMDA-peuenTopu TiCHO NOB’A3aHi 3 HWU3KOK He-
BPOJIOTIYHUX | MCUXIaTPUYHUX PO3NaLiB, BK/IOYAKOUM
HelipoaereHepaTUBHI 3aXBOPHOBAHHA, IHCYAbT, eninen-
cito, Wwu3sodpeHito, xBopoby Anburermepa i MapkKiHco-
Hi3M. Hanpuknag, ankorosb Ma€ aHTAroHIiCTUYHY Aito
Ha NMDA-peuenTopu, i ue moxe NpMBECTM A0 CYyAOM
npv panToBii BiAMOBI Bif anKOroato nicns TPUBANOro
Moro B)MBaHHA. Mpo y4yacTb rayTamaTepriyHoi cucTe-
MW B MaToreHesi HeBPO3iB CBIAYNTb, WO KOHKYPEHTHI
NMDA-aroHictT MatoTb NPOTUCYAOMHI Ta HEMPONPOTEK-
TOPHI B/IACTMBOCTI | TAKOXX aHKCUONITUYHY Ait0. ArOHiCcTH
NMDA-peLenTopiB PiAKO BUKOPUCTOBYIOTLCA B KIHIYHIN
npaktmui, y 2015 poui 6yB 3apeecTpoBaHuiA npenapat
HebornamiH. Y JocnifxKeHHAX Ha TBapuHax BiH MOKa3as
3/@THICTb NPUCKOPIOBATU MPOLLECM HABYAHHA Ta Mam’ATi.
BunpobyBaHHA TaKOXK MOKasaau 34aTHiCTb Hebornami-
HY NiKyBaTM KOKaiHOBY 3anexHicTb. bnaokatopu NMDA-
peuenTopiB: MeMaHTWH, pemaueTamia, nybenson, 3ypu-
npoann, GaynipTMH Towo. Ha cborogHi nepcnekTMBHUM
npenapaTtoM € MeMaHTUH — HEKOHKYPEHTHWUI aHTaroHicT
NMDA-peLenTopiB, AKUIA MOAY/HOE [yTaMaTepriyHy cuc-
Temy, B/I0KYE KanbLieBi KaHAaNW, MA€E HENPOMOLYtOOYY
Aito, cnpusae nepeaadi HEMPOHHOIO IMNYbCy, HOPMani3ye
MeMbpaHHMIA NoTeHLiaN HeMpOHiB, MaEe aHTMNapPKIHCO-
HIYHY Ta NCUXOCTUMY/IIOIOYY Ait0, 3MEHLUYE CMACTUYHICTb
cKeneTHMx m’asis. 3okpema y CLLA BUMKOPUCTOBYOTb: pu-
Y30/ ANA NiKyBaHHA BiYHOro amioTpodiuyHOro ckneposy
Ta MEMaHTUH AN5 NiKyBaHHA XBOpobu AnbLrelimepa ce-
peLHbOro Ta Ba¥XKKOrO CTYMNEHS, @ TAaKOXK B CXEMaX /liKyBaH-
HA TPABM CMIUHHOIO MO3KY Ta aKCOHaJIbHUX 3aXBOPHOBaHb
[9, 10].

FnytamaTHi peuentopm AMPA € ronoBHMMK MegiaTo-
pamu WwBMAKoi 36yanmBoi HelipoTpaHcmicii B LLHC. BoHK
BiirpatoTb Ba*KNANBY PONb Y BUHUKHEHHI enifnenTUuYHnX
Hanaais. Haibinblw nepcnekTMBHUMU € BUCOKOCE/IEK-
TUBHI HEKOHKYPEHTHI (anocTepuyHi) aHTaroHictu AM-
PA-peuenTopiB, 30Kpema TanamnaHe b i nepamnaHesib.
MepamnaHenb — nepLlinii NpeacTaBHUK LET rpynu npe-
napartis, AKWI BYN0 BNPOBAAKEHO B KAIHIYHY NPAKTUKY.
3acToCoBYETbC B KOMBIHOBaHOMY NiKyBaHHI pedpak-
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TepHoi dopmu eninencii, igionatnyHux 6onen [11, 12,
13, 14, 15].

MeTaboTponHi rnytamatHi peuentopu (mGIuRs) €
BiflHOCHO HOBOM bGiomilleHHlo. Peuentopu noginsaoTb
Ha TPW rpynu, cepes AKNX BUAINAKOTb Bicim nigTunie. 3a-
NEXKHO Big TUNY MOAYANALIi peLenTopa firaH40M po3pis-
HAKOTb: aroHi3m, NO3UTUBHY ANOCTEPUYHY MOAYAALLIO
(MAM) Ta HeraTMBHY anoctepuuyHy moaynsuito (HAM).
3anexHo Bif upboro obnacTb 3actocyBaHHA Ta dapma-
KOMOTiYyHi epeKTn € pi3Hi. 30Kpema, PO3BUTOK CTaHy
TPUBOTN NOB’A3AHMI i3 NiABULLEHHAM FyTamaTepriyHoi
nepesayi B npedpoHTaNbHbIN KOPi Ta MUTLANUKY. AK-
TWBaLiA NpecMHanTUYHMX MGlu -peuenTopis, BUKANKAE
3MeHLEeHHA BMBI/IbHEHHA MeZiaTopa Ta 3yMOBJ/IOE 3a-
CNoKinnunBy Aito. B ocHOBI NoLlyKy epeKkTUBHUX Ta bes-
neyHux Npenaparis ANA NiKyBaHHA TPMBOTM € MOAYNATO-
pu rnyTamaTepridyHoi HelpoTpaHcmiccii [16, 17, 18, 19].

Tpeta rpyna mGlu-peuenTtopis — po3TawoBaHa B
npecuHanTuyHii MembpaHi. Ix cTumynauia npurHivye
BUAINEHHA HelpomeiaTopa, WAAXoMm iHribyBaHHA no-
TeHuian-3anexkHux Ca?*. 3HayHWI iHTepec B cxemax
po3BuTKy eninencii. Peuentopn mGlu, 6epe y4actb y
CNPUIMHATTI CMaKy, iX aKTMBaLLiA Ma€ TepaneBTUYHMI No-
TeHUian y NikyBaHHIi NapKiHCOHI3MYy Ta iHWOI naTonorii
LHC. [19, 20].

Peuentopu mGlu rpynu lll, a came mGIus—peu,enTopM,
mGlu -peuenTtopu, mGlu,-peLentopu € nepcnexkTus-
HUMK Npu TpMBO3i, XxBOpobi MapkiHCOHa, rinepanresii,
3an1eHOCTi, cyaomax. Peuentopu mGlu, — HalimeHL
BMBYEHI, 3HAXOAATLCA Y CiTKIBL,i OKa, HE3HAYHIM KiNbKOC-
Ti B rON0BHOMY MO3Ky. Peuentopu mGlu, peryniooTb
rNyTamaTepriyHy HelpoTpaHCMiIcito. 3HaxoaATbCA Y ro-
JIOBHOMY i CMMHHOMY MO3KY. 3Ha4yHa KiNbKicTb mGIus-
peuenTopiB € B HIOXOBIN LMOYAUHI, rinOKammni, MO30YKY i
MaminapHomy Tini Ta 3a mexkamu LIHC [20, 21].

Y BiANOBIAb HA TPMBOXKHI pO31agm Ta CTpec ryTamat-
Hi peuenTopu BepyTb yyacTb B iHTerpauii rinotanamo-ri-
no¢isapHo-HagHMPKOBOI cuctemn. lMoganblimnini mexa-
Hi3M TpaHcAyKLii cTpecy BinbyBaeTbca yepes HA, 5-HT i
FTAMK-eprivHi HeMpoHW. 3axucHi aii niraHais peuenTopis
rNyTaMaTy 3a/1eXKaTb Bif perynsauii emouiiHoi Ta MoTu-
BaLiMHOI cdep, 30Kpema TpmBorn, GobiuHUX peaKLiin,
ABEPCUBHOI Ta YHUKANbHOI NOBEAIHKM Ta CTepoigoreHesy
[22, 23].

[nyTamatepriyHa cuctema perysoe NpoLLecu TpuBorm
(aHkKcioreHesy), a 3acobu, WO ii MOAYNOKTb MOXKHA PO3-
rNASATU AK NePCneKTUBHI aHKCIONITUKN.

Mpu TPMBOKHUX PO31aZax NOPYLLUEHHA HEMPOTPaHC-
Micii rnyTamaTty BUM3HA4Ya€ 3HAYHWUIM TepaneBTUYHUIN Mo-
TeHuian aroHictis mGlu-peuenTtopis. 3okpema, mGlu, -
peLenTopu € L,iKaBOI Ta NEPCMEKTUBHOI MiLLIEHHIO ANA
NiKyBaHHA TpuBOrW. IHribiTopn unx peuentopis 610Ky-
toTb NMDA-peuentopu Ta nigsuwytote FAMK-penis. Lie
3HAX0AUTbCA B OCHOBI aHKCIONITUYHOI Aii, BAHUKHEHHIO
nobiyHi peakuii, Wo XapaKTepHi ANA NPAMUX MOAYNATO-
pie FAMK-peuenTopis ($isnyHa Ta NCUXiuHa 3aN1EXKHICTb,
TONIEPAHTHICTb Ta KOTHITUBHI NMOpYLIEHHA) i aHTaroHic-
Tam NMDA-peuenTopis (HEMPOTOKCUYHICTb, MCUXOMI-
meTuuHi edpektn) [21, 22, 23].

JocnifrKyetbca ocuTb Harato NepcnekTUBHUX Cro-
NYK, AKi € aHTaroHictamu mGlu, -peuenTopis, 30Kkpema
cnonyka JNJ-16259685. MexaHiam Aaji nos’s3aHuin 3
mogynsujieto komnaekcy mGlu -peuentopamu QyHKLi
NMDA —i AMPA-cuHancis, ane nopsa, 3 Ai€o NpoABAAan
BUPAXKEHI KOTHITMBHI po3/1agyn Ta NOpyLEHHA nam’sTi.

TakoXX [O0CUTb aKTUBHO [OCAIOXKYBaZMCb AHTAroHICTH
JaHUX peuenTtopis, a came peyosmHa CPCCOEt. BoHa
nposeaana nomipHuin adpdiHitet o mGIul-peu,enTopiB,
[0CNiAXKyBaBCA TaKOXK BNAKUB Ti Ha GpOPMYBaAHHS, PO3BU-
TOK TPMBOIM, Nam’aTb, PO3BUTOK NiKAPCbKOI 3aNeXKHOC-
Ti. NepcneKkTUBHICTb NOAANbLNX AOCAIAKEHD CTA/IN He
aKTyaZIbHMMM B 3B’A3KY 3 HU3bKO BioA0CTYMHICTIO Ta
NPOHUKHICTIO Yepes remaTtoeHuedaniyHnin bap’ep [15].

Binbw nepcnektmsHoto byna crnonyka BAY36-7620,
HEKOHKYPEHTHWIA aHTaroHict mGlu,-peuentopa 3 o6o-
POTHOI aroHICTUYHO aKTUBHICTIO. Y Hei byan Buasne-
Hi 3HebonoYi Ta NPOTMBOCYAOMHI BnacTMBocTi. HoBa
peyoBuHa, JNJ-16259685, byna cMHTE30BaHa 3i CMOYKM
BAY36-7620 i BuABMAacA nepwnMm anoCTEPUYHUM, ce-
NIEKTUBHUM, HEKOHKYPEHTHUM CUCTEMHUM aHTaroHiCTOM
peuentopa mGlu,. Bukopuctosysanach AnA 3'ACyBaHHA
¢yHKUiT MGl -peuenTopis y peanizauii nam’aTi, pyxosoi
AKTMBHOCTI, NOBEAHKMN.

JocnTb aKTMBHO BMBYAETbCA npenapaTt ¢deHobam,
AKMI BNAMBae Ha MGlu-peuentopu. PeHobam — noxigHe
imigasony, gie Ha mGlu.-peuenTtopy. BiH € NOTYKHUM i
CENEeKTUBHUN HEraTMBHUM anoCTEPUYHUIA  MOAYNATOP
rnytamaty. [na AaHoro npenapaTty xapaKTepHa aHKcio-
NiTUYHA Aia, Wo 33 BUPA3HICTIO epeKTy He NOCTYMNa€eTbCA
aHKcHoniTMKam beHsoaiaseniHoBoro pagy. Y npenaparty
€ aHTMAenpecusHi, 3He6ONOBaNbHI | NOTEHLoBaNbHI
B/IACTUBOCTEN, @ TAKOX B CXEMAX NiKyBaHHI HAPKOTUYHOI
3a1eXKHOCTI.

®PeHobam € eDeKTUBHUM NpPW NiKyBaHHI CUHAPOMY
NIAaMKOi X-xpomocomu. NoMixK MOXKNMBMUX MOKa3aHb A0
NpPU3HaYeHHA LbOro MpenapaTty € NiKyBaHHA ayTU3Mmy.
Mpu 3actocyBaHHi deHoBam BUMKNMKAB amHesito, ncu-
XOMiIMETUYHI edeKTH, Lo 0OMEKYE NOro 3aCTOCYBaHHA,
ane nNpu LbOMy npenapaTt HEMA€E HEraTMBHOrO BMN/MBY
Ha CUCTEMY KPOBOTBOPEHHA Ta PO3BUTKY TOJIEPaHTHOC-
Ti.

€ npoBeaeHi AOCNIAKEHHA aNOCTEPUUYHMX MOLYNA-
TopiB mGIuS—peu,enTopiB, AKi NPOABU/IN AKTUBHICTb Y Ha-
HOMOJIAPHUX KOHLLEHTpaLLifX.

MoxigHnin 2-meTun-6-(deHineTnHin)-nipugnuHy me-
XaHi3Mm gii Akoro, € aHTaroHict NMDA-peuenTopis, No3u-
TUBHUIA anocTepuyHnin moaynatop mGlu -peuenTopis.
Bonogie TakMmM BNAcTUBOCTAMW: TUMONENTUYHI, aHK-
CIONITUYHI Ta 3MOry 3MEeHLUYBaTU HAPKOTUYHY 3anex-
HicTb. [aHuii edeKT nos’A3aHuUl 3 B3aEMOAIEID MiXK
mGIuS-peu,enTopaMM Ta M-onioigHMMKM peuenTopamm.
B OCHOBI ANnA CMHTE3y MOTYXKHOrO CENeKTUBHOMO as-
JIOCTEPUYHOrO aHTaroHicTy peuentopis mGlu, € noxia-
He 2-meTun-6-(deHineTuHin)-nipuamHy. [aHa cnonyka
6yna 6inbw akTMBHIWa no npodinto papmarkogmHamiy-
HUX BNIAaCTMBOCTEN, 3MeEHLIYBaNa ABWLLA 3BMKAHHA [0
HIKOTWHY, KOKaiHy 1 meTamdeTamiHy [19].

Ernymerag € aroHnict mG|u2/3-peu,enTopiB Bigomui
ernymerag, AKUN CTPYKTYPHO € CXOXWM A0 rayTamary,
KOHKYpPYE 3 HMM 33 CaMT 3B’A3yBaHHA. [IPOTUBOTPUBOXK-
Ha 4ia erymerazia AOCNiAXKeHA B eKCnepMmeHTax Ta 3a
KNiHIYHUX ymoB. lMpenapaT He NocTynaeTbcaA 3a epeKTmB-
HICTIO Aja3enamy, 3MeHLUYE TPMBOXKHICTb Y NOBEAIHKOBUX
TecTax, He BUK/IMKAE 3a/1€XKHOCTI, NMO/ErLLyBaE CUMMITOMM
abCTUHEHU[i NPY HIKOTUMHOBIM | HAPKOTUYHIN 3a/1EKHOCTI
Ta BMABNAE cTpecnpoTeKLito [13].

Y KNiHIYHUX JOCNIOXKEeHHAX erlymerag, nNpoAemMOH-
CTPyBaB aHKCiONITUYHY fito 6e3 cegalii, ane nNpurHivy-
BaB KOTHITMBHI QYHKLi y MaBn, a TaKOX cTepoigoreHes
i BAPOOHUUTBO anbaocTepoHy Ta KopTusony. Lupoke
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3aCTOCYyBaHHA erymeragy obmexkeHe uyepes 1ioro Ao-
CUTb HWU3bKY BIOAOCTYNHICTb NpY NepopasibHOMY MpK-
MOMi, HU3bKY NPOHMKHICTb Yepe3 remaToeHLedaniyHmm
6ap’epy. Ha Moro ocHOBi CTBOpeHi NpeKkypcopu 3 Kpa-
woto 6iogoCTynHICTIO, TaKi K TanarnymeTaay rigpoxso-
pua i L-anaHinamig [23, 24].

TaparmeTag rigpoxnopuay y ¢asill kniHiuHoro gocni-
[O)XEHHA Npu3HayaBcA AN1A reHepasiisoBaHOro TPUBOMXK-
HOro po3nafy, ane Ha aNb BiH NPOBOKYBaB CYAOMM, i
noAanbli 4OCNiAXKEHHA ByAn NpUNUHEHI. IHWI cnonyku
L€l rpynu, a came NO3UTUBHI CENEeKTUBHI anoCTepPUYHI
MOAYNATOPU peLenTopiB mGIuZ, 6ynn gocniaskeHi Ha
HAABHICTb Y HUX QHKCIONITUYHOI Ta aHTUNCUXOTUYHOI Aji.
AroHictum mGIuZ/a-peu,enTopiB, ocobnnBo erernerag, no-
TEHLIMHO MOXYTb BYTM BUKOPUCTAHI NpM HEPBOBO-NCU-
XIYHMX pPO3N1aJax, a TaKOX MOXKYTb BUKOPUCTOBYBATKCA
[ON5i CTBOPEHHSA Ha 1XHili ocHOBI 3acobiB 6inbll edeKTnB-
Hux [22, 25].

BctaHoBneHi BnactmsocTi y cnonyku L-AP4, aki €
XapaKTepHi ANA CeNeKTUBHUX aroHicTiB rpynu mGIu3-
peuenTopis. Y Taknx pevosuH L-SOP, (R,S)-PPG, L-CCG-I
i ACPT-lI BusaBneHa He3HayHa 6i040CTYyNHICTb, HM3bKa
NPOHMKHICTb Yepe3 remaTtoeHuedaniyHnin 6ap’ep. Bee-
OEeHHAZAHUX crnonyk 6e3nocepefHbo y rinokamn abo
MUTAANNK BUKIMKANO 3MiHM MOBEAIHKM B TecTax «no-
Be/iHKa, WO KAapa€eTbCA», KBOAHA AepuBaLia» i «nigHe-
CEeHUI xpecTonoaibHuin NabipuHT», ka € nogibHa Ao
KNacUYHKUX aHKcioniTmkis [10].

BapTo BigzHauntu cnonyky N,N’-gubeHsrigpunnerax-
1,2-piamiH gurigpoxnopua, AKa € Neplwmnm CeneKkTms-
HUM aroHictom mGlu7-peuenTopie. Cnosyka Moke
cTUMyntoBaTM nponidepauito Ta AgndepeHuiauio none-
penHuKiB HelpoHiB. [JaHa peyoBMHa BUSABMAA aHTUAE-

NPecuBHy Ait0 Yepes BNAMB HAa TPAHCMOPTHI peLenTopu
CEPOTOHIHY | MOXe ByTU MepCcrneKkTUBHOW MepCcneKkTmB-
HOIO B /IiKyBaHHi a/1IKOTO/IbHOT 3a/1€XKHOCTI.

Y HOKayTHUX MULUEN 33 FeHOM mGIus-peu,enTopiB
niaTBEPAKYBANM iX y4acTb y iHAYKLii TpMBOTHA.

BigKkputTa umcneHHux nigtmnis peuentopis 5-HT
i CNONYK, AKi 3 HUMW B3AEMOAIOTb, CTAaN0 MOTYXHUM
NMOLITOBXOM A/18 PO3pP0obKM HOBMX 3acobiB moaynauii
nepeaadi cepoToHiHy. BOHW BNAMBAtOTb Ha CUHTE3 | BU-
BiIbHEHHA Lboro megiatopa ta 5-HT peuenTtopis y LLHC,
OEMOHCTPYoUM epeKTn, NoAibHI 40 KNAaCUYHMUX aHKCUO-
nitukis [11, 12]

JliKyBaHHA BCIX TUMIB TPUBOXHWUX PO3MaAiB aHTU-
JenpecaHTamu € KAIHIYHUM CTaHZAPTOM JliKyBaHHA.
Lnpokuii cnektp CI33C 3 aHKCIONITUYHOK aKTUBHICTIO
CBiAYNTb NPO BaXKNMBICTb PYHKLiOHANbHOI aKTMBALLT ce-
POTOHIHEPFIYHUX cucTem y dapmakonoriyHmx edektax
aHTMAENpPecaHTiB.

BucHoBKM.

Po3ymiHHA pobOTK rAyTamaTHOI cuUcTeMM JacTb
MOK/IUBICTb PO3YMiHHS perynsuii poboTn HepBOBOI
CUCTeMMW, Mirpauii HeMpoHiB, CMHANTMYHOI NAACTMY-
HocTi, akTMBauii TAMK-epriuHux cuctem, popmyBaHHA
dYHKUiOHaNbHUX CMHAMCIB, BUAiINEHHI TOPMOHIB rinogi-
3y. BuBYEeHHA AaHOI cMcTeMM € HEOBXigHMM Ons pPo3y-
MiHHA NaToreHesy Ta PO3BUTKY TaKMX PO3MOBCIOAKEHUX
Ha CbOroAHi NAToNOril, AK TPUBOra, HEBPO3, Aenpecis,
eninencis, 3anexKHicTb, HEMpoAereHepPaTMBHI 3aXBOpPIo-
BaHHA.

MepcnekTMBM NOAANBLUNX [OC/NIAKEHD.

MpoBecTn 6inblW NOrMBGAEHNIN aHani3 3MiH rayTa-
MaTHOI CMCTEMM NpW TPUBO3i, HEBPO3i, aenpecii, eni-
nencii.
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3HAYEHHA IMYTAMATHOI CUCTEMM MPU HEBPOTUYHIN NATONOTII

CupgopeHko A. T.

Pestome. 3a ocTaHHi 20 pokis 3a gaHumun BOO3 nowmpeHicTb HeBpo3y 36inbwmnnack B 20 pasiB Ta *Ka/ib CTPIMKO
3pocTa€e. KoxeH TpeTiil ykpaiHeupb CTpaxKAa€e Ha TPUBOXKHUI po3nag,. bav3bKo TpeTnHa XBOpuX, AKi 3BepTatoTbCA A0
HEeBPOMATO/I0ra MatoTb TPUBOXKHMUIA Po3naa. [lonomora, siKy OTPMMYOTb XBOPi He 3aBXKau edeKTuBHaA. Bennka pos-
NOBCIOAKEHICTb AAHOrO 3aXBOPIOBAHHSA Ta HEeAOCTaTHA ePEeKTUBHICTb iCHYHOYOro NiKyBaHHA NoTpebye HeobxigHOCTI
BMBYEHHA NAaTOreHe3y HeBPO3iB Ta LUYKaTU HOBI METOAM NiKyBaHHA.

MeTa pob0oT — NoKa3aTh Po/b INyTaMaTHOI CUCTEMM Y PO3BUTKY HEBPOTUYHOI NaTOOTII.

[nyTamiHOBA KMUC/OTa € OCHOBHUM 30yA KyBasibHUM HelipomesiaTopom. BoHa B3aeMoZie 3 ryTamaTHUMU pe-
uentopamu (MGlu), AKi NoainATbCA Ha IOHOTPOMHI Ta MEMBPAHOTPOMHI. ICHYE TpX rPpynNK iIOHOTPOMHUX peuenTo-
piB: uytTansux Ao N-meTtun-D-acnapariHoBoi kucnotn (NMDA), 2-amiHo-3[3-rigpoKcn-5-meTuni-sokcason-4-injnpo-
nioHosoi (AMPA) i KaiHoBOi KucnoT. Buainatote agi rpynu peuentopis: NMDA i He-NMDA (ix noginsatoTe Ha AMPA i
KaiHaTHi). MeMbpaHOTpONHi ryTamaTHi peLenTopu NoAINATLCA Ha TPU NIATPYNU peLenTopis, AesKi 3 HUX € npe-
CMHANTUYHI ayTopeLenTopu. Mpo y4yacTb ryTamaTepriyHoi CUCTEMM B MaToreHesi HeBPO3iB CBIAYMTD, WO KOHKY-
peHTHi NMDA-aroHictTM matoTb NPOTUCYAO0MHI Ta HEMPONPOTEKTOPHI BIACTUBOCTI | TAKOXK aHKCMONITUYHY Aito. NMDA-
peuenTopu TiCHO NOB’A3aHi 3 HU3KOK HEBPOJIOFIYHMX | NCUXIaTPUYHMX PO3/1aAiB, BKIOUYAOUYN HepoaereHepaTUBHI
3aXBOPIOBaHHSA, iHCY/bT, eninencito, wnsodpeHito, xeopoby Anburermmepa i MapkiHcoHI3M. [NyTamaTHi peuenTopu
AMPA € ronoBHUMKU MefiaTopamm WBMAKOI 36yanmBoi HerpoTpaHcmicii 8 LLHC. BoHu BigirpatoTe BaxanBy posib y
BUHWKHEHHI eninenTuyHnx Hanagais. MetaboTponHi rytamatHi peuentopu (mGIuRs) € BiAHOCHO HOBOO BiomilleH-
Ht0. B OCHOBI NoLWyKy epeKTUBHUX Ta Be3neyHMx NpenapaTis 414 NiKyBaHHA TPUBOIM € MOAYIATOPU FAyTamaTepriy-
HOI HelpoTpaHcMiccii. BUBYEHHA AaHOI cMCTEMM € HEOBXiAHMM AN PO3YMIHHA NAaTOreHe3y Ta PO3BUTKY TaKMX PO3-
NOBCIOAKEHNX HA CbOTOAHI NAaTOOriN, AK TPMBOra, HEBPO3, AENPECia, eniNencia, 3aNeXHicTb, HelipoaereHepaTUBHI
3aXBOPIOBAHHA.

Knto4yoBi cnoBa: TpUBOXKHUI po3nag, HEBPO3, MyTaMiHOBA KMCOTa, IyTaMaTHI peL.enTopu.

SIGNIFICANCE OF THE GLUTAMATE SYSTEM IN NEUROTIC PATHOLOGY

Sydorenko A. H.

Abstract. Over the past 20 years, according to WHO data, the prevalence of neurosis has increased in 20 times,
and unfortunately it is still growing rapidly. Every third Ukrainian suffers from an anxiety disorder. About a third of
patients who consult a neurologist have an anxiety disorder. The help that patients receive is not always effective.
The high prevalence of this disease and the insufficient effectiveness of the existing treatment necessitates the need
to study the pathogenesis of neuroses and search for new methods of treatment.

The purpose of the paper is to demonstrate the role of the glutamate system in the development of neurotic
pathology.

Glutamic acid is the main excitatory neurotransmitter. It interacts with glutamate receptors (mGlu), which are
divided into ionotropic and membranotropic.

There are three groups of ionotropic receptors: sensitive to N-methyl-D-aspartic acid (NMDA), 2-amino-3(3-
hydroxy-5-methyl-isoxazol-4-yl] propionic (AMPA) and kainic acid.

Two groups of receptors are pointed out: NMDA and non-NMDA (they are divided into AMPA and kainate).
Membranotropic glutamate receptors are divided into three subgroups of receptors, some of them are presynaptic
autoreceptors.

The participation of the glutamatergic system in the pathogenesis of neuroses is evidenced by the fact that com-
petitive NMDA agonists have anticonvulsant and neuroprotective properties, as well as an anxiolytic effect. NMDA-
receptors are closely related to a number of neurological and psychiatric disorders, including neurodegenerative
diseases, stroke, epilepsy, schizophrenia, Alzheimer’s disease and Parkinsonism.

AMPA glutamate receptors are the main mediators of fast excitatory neurotransmission in the central nervous
system. They play an important role in the occurrence of epileptic attacks. Metabotropic glutamate receptors
(mGluRs) are relatively new biotarget.

The basis of the search for effective and safe drugs for the treatment of anxiety are modulators of glutamatergic
neurotransmission. The study of this system is necessary to understand the pathogenesis and development of such
common pathologies as anxiety, neurosis, depression, epilepsy, addiction, and neurodegenerative diseases.

Key words: anxiety disorder, neurosis, glutamic acid, glutamic receptors.
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THE FEATURES OF COMORBIDITY AMONG ELDERLY AND SENILE PATIENTS
Poltava State Medical University (Poltava, Ukraine)
trybrat.tatyana@gmail.com

This study presents an analysis of modern scientific literary sources on multimorbidity among the elderly, which
has a growing tendency, despite significant differences between countries. Geriatric comorbidity usually leads to
poorer health, especially increased disability and mortality in the elderly. The presence of comorbid pathology ad-
ditionally complicates the treatment of the disease and rehabilitation, increases the risk of mental and physical com-
plications. Senile asthenia is a leading geriatric syndrome and characterizes the most vulnerable group of patients
in older age groups. At the same time, senile asthenia is closely related to other common geriatric syndromes, such
as sarcopenia, malnutrition, reduced mobility and falls, cognitive impairment, and depression. The development and
progression of senile asthenia increase the risk of dependence on external care and worsens the patient's prognosis.
Comorbidity can accelerate the development of senile asthenia and its progression, but a large number of concomi-
tant diseases cannot be identified with this age-associated syndrome. Despite their widespread distribution, geriatric
syndromes often remain undiagnosed, leading to the development of patients' functional dependence and reduced
quality of life, increasing the number of hospitalizations and the risk of death. Doctors of all specialties must have
the skills to detect the syndrome of senile asthenia, know the algorithm of joint management of such patients with
a geriatrician, and have the skills to detect polypharmacy and assess the risk of adverse drug reactions. Prophylactic
and screening programs aimed at preventing premature aging of the population and early detection of patients with

risk factors for the development of senile asthenia or its manifest signs are necessary.
Key words: multimorbidity, senile asthenia, geriatric syndromes, polypharmacy, active longevity.

Connection of the publication with planned re-
search works.

The paper has been written within the research sci-
entific work, entitled " The peculiarities of the course
of cardiovascular pathology in patients of different age
categories depending on the presence of components
of metabolic syndrome and comorbital conditions, the
way of correction of detected disorders and preven-
tion", state registration Ne 0119U1028.

Introduction.

Aging is a global demographic phenomenon. Chronic
diseases have become the most important disease bur-
den and the main cause of death for the global popula-
tion. It is estimated that chronic disease-related deaths
accounted for 73.9% of the total deaths in 2019, ranking
first among the causes of death [1]. Nowadays, more
and more elderly people suffer from multiple chronic
diseases at the same time because of the high preva-
lence and long course of chronic diseases. According to
the definition of the American Geriatrics Association,
multimorbidity in the elderly refers to the existence of
two or more chronic medical conditions, including com-

mon chronic diseases, geriatric syndromes, and geriatric
problems [2]. Elderly and senile patients make up the
majority of outpatient admissions in medical institu-
tions and lead in terms of the number of hospitaliza-
tions, so choosing the optimal approach to their man-
agement can significantly reduce the economic burden
on healthcare by reducing visits to the doctor and hos-
pitalizations. The goal, tasks, and methods of manage-
ment of an elderly patient with comorbid pathology are
significantly different from those in young and middle
age [3]. In the past two decades, the global prevalence
of multimorbidity among the elderly has shown an up-
ward trend despite the large differences between coun-
tries [4, 5, 6,7, 8,9, 10].

With the increase in elderly people having multi-
morbidity, the substantive research literature has been
published on the burden of disease caused by comorbid
conditions [11, 12, 13, 14]. Additionally, geriatric mul-
timorbidity usually leads to poor health, especially in-
creasing disability and mortality in the elderly [15]. As
huge research has been published on senile syndromes
and common problems in the elderly, common chronic
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