ornAaau NITEPATYPU / LITERATURE REVIEWS

DOI 10.29254/2077-4214-2022-4-167-76-83
UDC 616.8-00-092
Lutsenko R. V.

ON THE QUESTION OF ADENOSINE SYSTEM PARTICIPATION

IN THE PATHOGENESIS OF NEUROSES
Poltava State Medical University (Poltava, Ukraine)
farmaluru@gmail.com

Effective treatment of mental disorders, particularly anxiety disorders, requires clarification of the role of all
neurotransmitter systems in their genesis. The aim was to consider the role of the adenosine system of the brain in
the origin of neurotic pathology, as well as the participation in these processes of four subtypes (A, A,,, A, and A.)
of receptors and their agonists. The available literary sources of recent years, which show the role of the adenosine
system in the occurrence, development, and correction of neurotic pathology, were analyzed. Adenosine regulates
behavior, mood, and emotions and supports the functionality of adjacent neurons and ion channels. Excitation of
Al-autoreceptors inhibits the release of other neurotransmitters. A, receptors in the central nervous system are as-
sociated with cholinergic, dopaminergic, glutamatergic, and other receptors and are involved in the pathogenesis
of neuropsychiatric diseases. Stimulation of these receptors contributes to the development of anxiety. It has been
demonstrated that adenosine and A-receptor agonists exhibit an anxiolytic effect in neuroethological tests of differ-
ent aversiveness. A - and A, -receptors modulate the GABA-ergic system in the cerebral cortex and hippocampus.
However, the involvement of A-receptors and their pharmacological regulation in forming anxiety has not been
convincingly proven. It has been shown that adenosine in the intercellular space can have opposite effects on differ-
ent subtypes of adenosine receptors. It has also been established that functional differences are observed under the
action of A, receptor agonists in a different part of the central nervous system. It has been found that adenosine and
substances that help increase its level reduce anxiety. A, , receptors and their agonists of synthetic and plant origin
are considered the most promising in correcting neurotic pathology. The role of specific subtypes of A-receptors and
the adenosine transporter in the development of anxiety pathology has been established. An active search for means

of regulating this neurotransmitter system is underway to create new neuropsychotropic agents based on them.
Key words: neurosis, anxiety, adenosine, adenosine receptor, adenosine receptor agonists.

Connection of the publication with planned re-
search works.

This fragment is included in the initial research topic
of the Department of Pharmacology, Clinical Pharma-
cology and Pharmacy of the Poltava State Medical Uni-
versity “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.

In recent years, the frequency of mental disorders
is constantly increasing [1]. In Ukraine’s armed conflict
conditions, this trend has significantly increased and will
continue to grow [2].

The main etiological factors of anxiety disorders are
stressful effects that cause a discoordinated reaction of
the body. It includes behavioral changes, the autonomic
nervous system’s response, and humoral regulation
disturbances. The anatomical and physiological struc-
tures of the brain responsible for the feeling of fear/
anxiety are the amygdala, prefrontal cortex, hippocam-
pus, and thalamus, as well as the associative zones of
these structures [3]. They provide coordination of the
behavioral, autonomic, and endocrine response during
anxiety, in particular the central region of the midbrain,
nodus ceruleus, dorsal nucleus of the vagus nerve, lat-
eral hypothalamus, and paraventricular nucleus of the
hypothalamus [3]. Many involved anatomical structures
determine the high heterogeneity of anxiety disorders.

Anxiety disorders are accompanied by changes in
the content of neurotransmitters, namely: gamma-
aminobutyric acid (GABA), norepinephrine, dopamine,
serotonin, neuropeptides, and others [4].

The aim of the study.

Consider the role of the adenosine system of the
brain in the genesis of neurotic pathology, as well as the
participation in these processes of four subtypes (A
A, A, and A)) of receptors and receptor agonists.

Object and research methods.

Literary sources devoted to the structure, function-
ing, and participation in the development of neurotic
pathology of the adenosine brain system and the pri-
mary agonists of the corresponding receptors were ana-
lyzed to achieve the goal.

Research results and their discussion.

Adenosine belongs to nucleosides, plays the role of
a neuromodulator in the central nervous system (CNS),
and controls neuronal excitability through four subtypes
of adenosine (A, A,,, A, and A3) receptors connected
to G-proteins and regulates ion channel functions [5].

Adenosine is an endogenous nucleoside involved in
regulating behavior [6]. It performs functions that de-
termine the normal functioning of the brain. Nucleoside
participates in the synthesis of adenine nucleotides and
can be phosphorylated to synthesize adenosine triphos-
phoric acid (ATP). In addition, adenosine is a product
of ATP hydrolysis and reflects metabolic activity. It also
acts as a neuromodulator and suppresses/stimulates
the functional activity of other receptors (dopaminer-
gic, glutamatergic, noradrenergic, serotonergic, and
endocannabinoid). Therefore, adenosine can regulate
many neuronal functions, including emotions and mood
[7]. Adenosinergic signaling in the CNS affects most neu-
rotransmitter systems in the brain, so it is necessary to
maintain a constant level of extracellular adenosine for
the proper functioning of other neurons.
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The concentration of adenosine in the brain is main-
ly regulated by its synthesis and transportation stages.
This regulation model allows you to quickly change the
level of adenosine, which is of significant importance in
the functional activity of adjacent neurons. Adenosine is
released into the extracellular space from ATP that has
arrived from neurons or astrocytes using transporters. It
should be noted that astrocytes are a significant source
of extracellular adenosine and ATP [8].

Adenosine controls the release of mediators, modu-
lates neuronal excitability, and regulates the function of
ion channels. The ability of adenosine to block or po-
tentiate neurotransmission is determined by the rate
of expression of adenosine receptors and the level of
adenosine in the brain [9].

A -receptors are expressed in all departments of the
central nervous system and have a high affinity for ad-
enosine and mediate inhibition of neuronal activity. Ac-
tivation of presynaptic A, receptors inhibits the release
of excitatory and inhibitory neurotransmitters by reduc-
ing the level of intracellular cyclic adenosine monophos-
phate (CAMP). Postsynaptic A, receptors regulate potas-
sium channels, excitability, and duration of their action
potential [5].

A,, receptors are concentrated in the caudate nu-
cleus, and the membrane is connected with adenylate
cyclase, increasing the level of cAMP and exciting other
neurons. A, receptors are also associated with recep-
tors of other neurotransmitters, in particular with cho-
linergic receptors, D, receptors, and mGlu5 receptors
[10]. Such a complex is necessary for the functioning of
the striatum, which plays a significant role in the patho-
genesis of neuropsychiatric diseases.

The involvement of adenosine in the occurrence
of anxiety was established for the first time during the
consumption of coffee. Although it is well known that
increased coffee consumption can cause feelings of anx-
iety, it has also been shown that the effects of caffeine
consumption depend on the amount and habit of coffee
consumption, the subject’s susceptibility to anxiety, the
presence of concomitant stressful conditions and relat-
ed changes in the psyche and hypothalamus-pituitary-
adrenal axis [11].

Under experimental conditions, it was established
that the adenosine system participates in forming emo-
tional and behavioral reactions. In the development of
anxiety disorders, central A, receptors are of the most
significant importance [12]. Their stimulation leads to
the development of anxiety. In experimental animals
with a genetic knockout of the adenosine transporter,
anxiety is reduced. However, inhibition of the transport-
er by this nucleoside can mediate the anxiolytic effects
of benzodiazepines and alcohol [13].

The participation of adenosine receptors in the eti-
ology and pathogenesis of various anxiety disorders is
confirmed experimentally on genetically modified ani-
mals [14]. Adenosine and A-receptor agonists have been
shown to exhibit anxiolytic effects in neuroethological
tests of varying aversiveness, including the “elevated
cruciform labyrinth” test, the Vogel variant of “the pun-
ishable behavior” test, and “the black-and-white cham-
ber” test. A - and A,-receptor antagonists caffeine and
theophylline are characterized by anxiogenic properties
in the experiment and under clinical conditions [15].
The detected effect of caffeine in patients with various

mental disorders is related to the polymorphism of the
A,, receptor gene.

Evidence of the involvement of the adenosine sys-
tem, in particular A, receptors, in the development of
anxiety pathology is evidenced by the fact that mice with
knockout genes for these receptors are an adequate
model for provoking anxiogenesis. When high doses
of caffeine are administered to these animals once or
continuously, there is no anxiogenic response in the “el-
evated cruciform labyrinth” test [11]. It was established
that A, receptors participate in the development of
withdrawal syndrome against the background of the ef-
fects of morphine after the use of naloxone; with their
participation, the anxiolytic properties of alcohol are
realized [16]. At the same time, overexpression of A,
receptors does not change the feeling of anxiety in ani-
mals in the “non-conflict behavior” test [17].

The degree of expressiveness of adenosine trans-
porter expression modifies the manifestations of anxi-
ety states. The inhibitor of adenosine reuptake - pa-
paverine, showed an anxiolytic effect in the “elevated
cruciform labyrinth” test. The anxiolytic properties of
carbamazepine and classical anxiolytics are partially due
to the inhibition of the adenosine transporter [18]. In
addition, anxiety reduction in the “open field” and “el-
evated cruciform labyrinth” tests were reproduced in
C57BL/6J mice after amygdala microinjection of nitro-
benzylthioinosine [19]. Adenosine can modulate GABA-
ergic transmission in the CNS by interacting with A - and
A, -receptors and increase the release of inhibitory
amino acid in the area of the brain membrane and hip-
pocampus. It should be noted that the C5a complement
exhibits an anxiolytic effect through the activation of A,
and GABA receptors [20].

However, the involvement of A, receptors in the de-
velopment of anxiety has not been conclusively proven,
and the information is contradictory. Pharmacological
regulation of this subtype of receptors does not give
an unequivocal answer regarding their participation in
anxiogenesis. Also, extracellular adenosine can affect
A - and A, -receptors, causing opposite effects. At the
same time, the interaction with A , receptors in differ-
ent departments of the CNS has specific functional dif-
ferences [14]. Despite the significant therapeutic poten-
tial of the adenosine system, it is quite difficult to use it
in the pharmacotherapy of neurotic disorders.

The main drugs for treating neurotic disorders are
serotonin reuptake inhibitors and benzodiazepine anx-
iolytics, but their long-term use can lead to various side
effects [21].

Conversely, adenosine or substances that increase
adenosine levels, such as adenosine transporter inhibi-
tor 1 (ENT1) or ENT1 knockout mice, have been shown
to induce low anxiety levels [22]. In post-traumatic stress
syndrome, adenosine derivative WS0701 reduced feel-
ings of horror and anxiety [23]. Genetic deletion of A
receptors or A, , receptors in mice provoked anxiogenic
behavior, but it was not established which subtype of
these receptors was involved [11, 20]. It was found that
the deletion of A,,, receptors did not change anxiety-
like behavior, although the deletion involved the cortex
and hippocampus, and the animals showed anxiolytic
behavior [24].

The obtained results contradict those showing the
anxiogenic role of caffeine and the relationship between
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the A ,-receptor gene and panic disorders [25]. Also, the
use of adenosine in mice causes anxiety-like behavior,
which is absent in A_ -receptor knockout animals. These
effects may be due to the activation of caspase-1 and
enhanced release of IL-1B, which is associated with A,
receptors in the amygdala [26]. However, the therapeu-
tic potential of A,,, receptors has not been fully eluci-
dated. Apparently, their stimulation has no effect or
an anxiolytic effect, while blockade of these receptors
does not affect anxiety. It has also been established that
antagonists of A,, receptors can specifically modify mi-
croglia in the prefrontal cortex of males but not females
during long-term stress [27].

Therefore, A,, receptors should not be considered
as targets for the action of anxiolytics due to the insuf-
ficient experimental basis and the low expression of
these receptors in the areas of the brain responsible for
the development of anxiety.

A , receptors are the most promising target for
regulating anxiety disorders since their stimulation can
regulate the activity of neurons by blocking the release
of neurotransmitters [28]. Activation of A, receptors in
neurons of the forebrain caused antidepressant effects
[29].

It has been shown that animals knocked out for the
A, receptor gene show increased anxiety [30]. Although
high hopes were placed on them as agents with signifi-
cant therapeutic potential, the use of A  -receptor ago-
nists is complicated by significant side effects and low
selectivity [31].

Various series of A -receptor positive allosteric
modulators in the last decade were developed [32]. The
compound TRR 469 is one substance that showed pro-
nounced anxiolytic effects similar to diazepam. It may
have great prospects, given that allosteric modulators
can enhance the affinity of endogenous agonists for the
respective receptors [33].

Considering the established role of A-receptors in
the pathogenesis of neurotic pathology, agonists of

DOI 10.29254/2077-4214-2022-4-167-76-83
UDC 616.8-00-092
JlyyeHko P. B.

A -receptors have been synthesized. They are actively
being researched to create effective means for treat-
ing anxiety disorders based on them. The substance
N-6-cyclohexyladenosine showed dose-dependent an-
tidepressant effects [34]. It was also shown in the “el-
evated cruciform labyrinth” test that ethanol mediates
anxiolytic effects in monotherapy and combination with
A-receptor agonists [35]. It was established that the A -
receptor agonist CGS21680 reduced the anxiogenic ef-
fect of theophylline in behavioral experiments [12].

The anxiolytic effect of the adenine derivative
BWA78U was associated with the activation of A-recep-
tors and inhibition of a specific phosphodiesterase [36].
Plants also contain adenosine, the active substance in
the extract from the dragon’s eye longan plant [10]. This
Asian remedy is used to treat mild anxiety. Adenosine
has been shown to mediate the anxiolytic activity of
benzodiazepine receptor ligands. Also, the moderate
anxiolytic effect of magnolia and zyzyphus extract is re-
lated precisely to the blockade of A, receptors [37].

Considering A-receptors’ role in the CNS, they are
promising targets for therapeutic agents in neuropsychi-
atric disorders when the main etiopathogenetic factor
is changes in neurotransmission. Activation or blocking
of A-receptors with the help of specific pharmacological
agents can restore the balance of altered neurotrans-
mitter systems, which substantiates the potential thera-
peutic use of adenosinotropic agents [38].

Conclusions.

Therefore, along with studying the role of A-recep-
tors and the adenosine transporter in the implementa-
tion of the state of anxiety, the search for means capable
of correcting these pathological conditions by influenc-
ing the receptors mentioned above is underway.

Prospects for further research.

Further studies are planned to analyze the involve-
ment of the cholecystokinin system of the brain in the
development of neurotic pathology.

0O NMUTAHHA NPO YYACTb A,D,EHO3VIHOBO'I' CUCTEMMU Y NATOTEHE3I HEBPO3IB
NontaBCcbKU aepaBHUI meguuHuii yHisepcuteT (m. MonTaBa, YKpaiHa)
farmaluru@gmail.com

EcpekmueHe iKy8aHHA MCUXIYHUX pP0O37100iB, 30KpPeMa mMpPUuBOMCHUX, rompebye 3'Acy8aHHA posi 8cix
HelipomediamopHux cucmem y ix eeHesi. Memor b6yn0 po3eaaHymu posab a0eHO3UHOB0I cucmemu 20/108HO20
MO3KY 8 2eHe3i He8pOMmMUYHOI Mamoozil, d MAKOX y4acme y yux rnpoyecax 4omupsox niomurnie (Ay Ay A, iA3)
peuyenmopis i ix azoHicmis. lpoaHanizosaHi docmynHi nimepamypHi 0xcepena oCMaHHiX POKi8, y AKUX MOKA3AHA
pOsb cUucmemu a0eHO3UHY y BUHUKHEHHI, pO38UMKY ma KopeKkuyii Heepomu4yHoi namosoaii. ADeHo3uH bepe yyacms
y peaynauii nosediHku, Hacmporo, emouili ma niOmMpumye yHKYioOHAAbHICMb CyMinHUX HelipoHie ma UOoHHUX
KaHanie. 36y0xceHHsA A -aymopeyenmopie iH2ibye 8uBiNbHEHHA iHWUX HelipompaHcmimmepie. A, -peyenmopu
8 LUHC acouiliosaHi 3 xoniHepaiyHUMU, 0ohamiHep2iYHUMU, eaymamamepaiyHUMU ma iHWUMU peuenmopamu i
bepyms yyacme y namozeHesi Hepe8oso-rcuxiYHUX 3aX80p08aHb. CMUMYAAYIA YUX peyenmopis Cripuse po3sumky
cmaHy mpusgoau. [Tpo0eMoHCMpPOBAHO, W0 AOeHO3UH i a2oHicmu A-peuenmopis 8UsA8aAI0Mb AHKCIONIMUYHY Oito
8 HelipoemosioziuHux mecmax pizHoi asepcusHocmi. Yepesz A - i A, ,-peyenmopu gidbysaemocs mooynayis TAMK-
epeivyHoi cucmemu 8 0inAHYi NnepemuHKU 20/108H020 MO3KY i 2inokamna. OOHAK NepeKoHAU80 He 0osedeHd y4acme
came A-peuernimopis i ix hapmaKonoziuHoi peaynayii y popmyeaHHi cmaHy mpusoxcHocmi. [loka3aHo, w0 a0eHO3uUH
Y MiXCKAIMUHHOMY TPOCMOpi MOXe MPOMUAEXHO 8NAUBAMU HA Pi3Hi Midmunu adeHo3uHo8UX peuenmopis. TaKox
6CMAHO6/1EHO, WO (YyHKYioHanbHI 8idmiHHocmi cnocmepizaromeca npu Oii azoHicmis A, -peyenmopie y pisHux
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giddinax LUHC. BcmaHosneHo, W0 a0eHO3UH i pevyosuHU, WO Crnpuaome niosuujeHHto o2o pieHA 3meHWwyroms
mpugoxtHicmeo. HalinepcnekmuesHiwumu € naaHi Kopekyii Heepomu4Hoi namosoeaii posanadatome A, -peyenmopu
ma iX Qa2oHicmu CUHMemMu4Ho20 Ma POCAUHHO20 MOXO0OM(EHHA. BcmaHoeneHa posb OKpemux niomurie
A-peuenmopis i mpaHcrnopmepa adeHO3UHY y po38UMKY MpuUoXHoi namosoeii. [lposodumeca akmueHuUl NowyK
3acobis pezynayii yiei HelipomediamopHoi cucmemu 0719 CMBOPEHHS HA iX 0CHOB8I HOBUX HeliporncuxompornHux

3acobis.

Kntouoei cnosa: Heepo3, mpueoxcHicme, adeHO3UH, adeHo3usuli peyenmop, a20Hicmu adeHO3UHOBUX

peuenmopis.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0C/IA-
HUMM poboTamu.

Lei dparmeHT BXOAUTb B iHiLiaTUBHY HayKOBO-A0-
cnigHy Temy Kadeppu dapmakonorii, KaiHiyHOi dap-
MmaKonorii Ta ¢apmau,ii NMonTaBCcbKOro AeprkaBHOroO me-
OWYHOro yHiBepcuTeTy «PapmaKkosioriyHe A0CAIAKEHHSA
6i0N0riYHO aKTUBHUX PEYOBMH i liIKapCbKKUX 3acobiB ans
pPO3p0obKM Ta ONTUMI3aLil NOKa3aHb A0 iX 3acTocyBaH-
HS B MeAMYHIA npaktuui» (N2 gepkaBHOI peecTpauii
0120U103921).

Bctyn.

OCTaHHIMM pOKaMM YaCcToTa NCUXIYHUX PO3N1AL4iB NOo-
CTiiHO 3pocTae [1]. B ymoBax 36poiHOro KOH}iKTy B
YKpaiHi uA TeHAeHLiA 3HaYHO MOCUANAACh Ta BOYEBUAb
byae 3pocTatu [2].

OCHOBHMMU €TIONOTYHUMN YMHHUKAMWU TPUBOXK-
HUX PO3/afiB € CTPeCcoBi BM/IMBM, LLO CMAPUYUHAIOTD
OVCKOOPAMHOBAHY peakKLito opraHiamy. BoHa BKato4ae
NoBeAiHKOBI 3MiHW, BiAMOBiAb BeretaTMBHOI HEPBOBOI
CUCTEMM, NOPYLIEHHA FYMOpanbHOi perynauii. AHaTo-
MO-]i3i0N0riYHMMU CTPYKTYpPamM roI0OBHOTO MO3KY, LLLO
BiZNOBIAAlOTL 33 BiAYYTTA CTPaxXy/TPUBOMN, € MUTAANUK,
npedpoHTasibHa Kopa, FinoKamn, Tanamyc, a TakoX aco-
LiaTMBHI 30HM umx cTpyKTyp [3]. BoHn 3abesneuytotb
KOOpPAMHALLI0 MOBEAiIHKOBOI, BereTaTMBHOI Ta eHAo-
KPWUHHOI BiANOBI4i NpW TPMBO3i, 30Kpema LeHTpaabHa
061acTb MOKPULLKK cepesHboro Mmo3ky, nodus ceruleus,
JopcanbHe Aapo 6/1yKatoyoro Hepea, naTepanbHUR Ti-
notasamyc i napaBeHTPUKYNAPHE AAPO rinoTasamyca
[3]. BenuKka KinbKicTb 3a4iaHUX aHAaTOMIYHUX CTPYKTYP
0B6YMOB/IHOE BMCOKY FeTEPOreHHICTb TPUBOMKHMUX MOpPY-
WeHb.

TpUBOXHI pO31aaM CynpOBOAXKYOTbCA 3MiIHAMM BMiC-
Ty HeWpOTPaHCMiTEpiB, a came: raMma-aMiHOMAacAAHOI
kucnotu (TAMK), HopaapeHaniHy, 4odpamiHy, CepOTOHiHY,
HelponenTuAais Ta iHWKX [4].

MeTa gocnigKeHHs.

Po3rnAaHyT! posb afeHO3MHOBOI CUCTEMM FOJIOBHOTO
MO3KY B reHes3i HEBPOTMYHOI NaTO/IOrii, @ TAKOXK y4acCTb
y umx npouecax 4otupbox niatunie (A, A, A i A3) pe-
LLenTopiB Ta aroHicTiB peL.enTopis.

O6’eKT i meTOaM AOCNiAXKEHHA.

[Ona pocarHeHHA NOCTaBAeHOI MeTu NPOoaHani3oBaHi
NiTepaTypHi AxKepena, Wwo npuceayeHi bygosi, yHKL-
OHYBAHHIO Ta YYacTi y PO3BUTKY HEBPOTUYHOI NaToAorii
a[eHO3MHOBOT CUCTEMM TOJIOBHOTO MO3KY Ta OCHOBHUX
AroHicTiB BiANOBIAHUX peLenTopiB.

Pe3ynbraty gocnigKeHb Ta ix 06roBopeHHs.

AZLEHO3WH HaIeXNUTb A0 HYKNE03WAiB, BUKOHYE PO/ib
HerpomoaynATopa B LLEHTPanbHilA HepBOBIN cucTeMi
(LLHC), KoHTpontoe HelpoHanbHy 36yanmBeicTb 4epes
4oTWpM NiaTMNM ageHosnHoBKX (A, A,,, A, i A) peuen-
TOPIiB, WO NOEAHaHI 3 G- 6inKkamu Ta peryntoe QyHKL,i
MoHHOro KaHany [5].

20’

AZIeHO3UH — Lile eHAOTeHHUI HYKNeo3una, aKkuii bepe
y4acTb Y peryntoBaHHi noseaiHku [6]. BiH BUKOHYE pyHK-
Lii, Wwo obymoBntOOTb HOPMasibHY PO6OTY FON0BHOMO
MO3Ky. Hykneosug, 6epe y4yacTb y CMHTE3i afeHiHOBUX
HYKNeoTuaiB, moxe dochopuatoBatuca ANa CUHTE3y
afieHo3uHTpudocdopHoi Kucnotu (ATD). Mopsag 3 uum
afeHO3MH € NpoAyKTOM rigponisy AT® i Binobparkae me-
TaboniyHy aKTUBHICTb. TaKOXK BUCTYMAE HeMpomoayns-
TOPOM i NPUTHIYY€E/36yaMYE DYHKLIOHANIbHY aKTUBHICTb
iHWKX peuenTopiB (godamiHepriyHUx, rnyTamartepriy-
HUX, HOPaAPEHEPriYHUX, CEPOTOHIHEPriYHWUX i eHao-
KaHabiHOiaHMX). ToMy aZeHO3UH MOXKe peryatoBaTtu
LWMPOKNIN CNEKTP HEeMPOHaNbHUX GYHKLiM, BKAOYAOUM
emouii Ta HacTpiit [7]. AgeHo3MHepriyHa curHanisauis
y UHC 4ynHUTb BAAMB Ha 6inbluicTb HeMpomeaiaToOpHUX
CUCTEM Y FO/IOBHOMY MO3KY, TOMY HEObXigHO niaTpumy-
BaTM CTa/INA piBEHb NO3aKNITUHHOIO aAEHO3MHY A1 Ha-
NIEXKHOTo QYHKLiOHYBaAHA iHWNX HEMPOHIB.

KoHUeHTpaL,ia afleHO3MHY B FO/IOBHOMY MO3KY ne-
peBaXKHO PEeryneTbcA eTanamm MOro CUHTe3y i TpaH-
cnopTyBaHHA. Taka moaenb perynauii 403BONAE WBUAKO
3MiHIOBATU PiBEHb AZ€HO3MHY, LLLO MAE CYTTEBE 3HAYEH-
HA Yy QYHKLIOHANbHIA aKTUBHOCTI CYMiXKHUX HEMpPOHIB.
AZleHO3UH BUBINIbHAETLCSA Y MO3aKAITUHHUIA NpoCTip 3
AT®, Wwo HaginwoB 3 HeMpPOHiB abo acTpouuTie 3a Aono-
MOroto TpaHcnopTepis. Cnig, BiA3HAUYMTH, LLO acTPOLM-
TU € 3HAYHUM [yKepesloM NO3aKNITUHHOIO afeHO3UHY i
ATO [8].

ALEHO3UH KOHTPO/IIOE BWBIIbHEHHA MepaiaTopiB,
MOZYNIOE HEMPOHaANbHY 36yANMBICTb | peryntoe QyHK-
Lito iOHHMX KaHaniB. CNPOMOXHICTb afeHO3MHY 610Ky-
BaTW UM MOTEHLLiOBATU HEMPOTPAHCMICItO BU3HAYAETbCA
LWBUAKICTIO eKcnpecii peuenTopiB afeHO3UHY i piBHEM
a[eHO3MHY B rO/I0BHOMY MO3KY [9].

A, -peuenTtopu ekcnpecyroTbea B yCix Bigainax LHC i
MatoTb BUCOKY CMOPIAHEHICTb A0 aleHO3UHY onocepes-
KOBYIOTb iHFiOyBaHHA aKTUBHOCTI HEMpPOHiB. AKTUBaL,in
npecuHanTMYHMX A -peuenTopis iHribye BMBINbHEHHS
36yayKyBasbHUX | rabMiBHUX HelpomegiaTopiB 3a pa-
XYHOK 3HMXEHHA PiBHA BHYTPILUHbOKAITUHHOIO LMKAIY-
Horo ageHo3nHmoHodocohaty (LAMD). NMocTcMHaNTUYHI
A -peuL,enTopu perynioloTb Kaniesi kaHaiu, 36yAMBICTD i
TpuBanicTb ix noTeHujiany aii [5].

A, -peuenTopu 30CepeasKyoTbCA Y XBOCTATOMY AApi
Ta MepeTUHLi cnonyvyeHi 3 aAeHinaTuMKNa3ow, Niasu-
WwytoTb piBeHb LAM® i 36yAXytoTb iHWI HedpoHu. A, -
peLenTopy TaKOX acoLiMOBaHi 3 peuenTopamm iHLIMX
HelpoTpaHCMITepPiB, 30Kpema 3 XOniHOopeLenTopamw,
D,-peuentopammn i mGlu5-peuentopamn [10]. Takuii
KOMMAEKC HeobxigHUIM ans GyHKLIOHYBAHHA CMyracTo-
ro Tifa, WO BiZirpae CyTTEBY POJIb y MAaTOreHe3i HePBOBO-
NCUXIYHUX 3aXBOPHOBAHb.

YyacTb aieHO3MHY Y BUHUKHEHHI TPUBOrM Bneplue
BCTAaHOB/IEHO NPW BXKMBaHHI KaBu. Xo4ya Aobpe Bigomo,
WO MiABULLEHE BXMBaAHHA KaBU MOXe BUKAMKATKU Bia-
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YyTTA TPMBOTU, TAKOXK MOKA3aHO, LLLO HAC/IAKN BXUBAH-
HA KodeiHy 3anexaTb Bif Ki/JIbKOCTi Ta 3BMYKM BKMUBATU
KaBy, CMPUMAHATAMBOCTI cy6’eKTY A0 TPMBOTU, HAABHOCTI
CYNyTHiX CTPECOBUX CTaHiB i MOB’A3aHMX 3 HUMMK 3MiH
Ncuxikn Ta  rinotasamo-rinodizapHoO-HaAHUPHUKOBOT
Bici [11].

3a eKkcnepuMeHTa/lbHUX YMOB BCTAHOBJIEHO, LWO
afeHo3MHOoBA cucTema bepe yyactb y popmyBaHHi emo-
LiiHO-NOBEAIHKOBUX peaKLuii. Y pO3BUTKY TPUBOMKHMUX
po3naais Ha17|6in|?_me 3HAYEeHHsA MaloTb LEeHTPasbHi A, -
peuenTopu [12]. Ix cTuMynAuia Nnpu3BoAUTbL A0 PO3BU-
TKY CTaQHy TPUBOrW. Y eKCnepuMeHTaNbHUX TBapuH 3
reHeTUYHMM HOKAyTOM 33 TPAHCMOPTEPOM aZEeHO3UHY
CNOCTEPIraeTbCA 3MeHLeHe BiayyTTa TpuBorn. OaHak
iHribyBaHHA TpaHcnopTepa LWM HYKIE03UZOM MOXKe
onocepeaKoByBaTH aHKCIONITUYHI edpeKTn beH3oaiase-
ninHis i ankoronto [13].

EKCNepuMeHTanbHO Ha FeHETUYHO MOAMDIKOBAHMX
TBApMHaxX NiATBEPAMKYETbCA Y4acTb peLenTopiB afeHo-
3MHY B €TIONOrii Ta maToreHesi Pi3HOMAHITHUX TPUBOXK-
HUX po3nagis [14]. MoKasaHo, L0 aAEHO3MH Ta aroHicTu
A-peLenTopiB BUABAIOTb aHKCIONITUYHY Ait0 B Helpoe-
TONOTIYHMX TeCcTax Pi3HOi aBEPCUBHOCTI, 30Kpema B TecTi
«nifHEeCeHNN xpectonoaibHuii nabipuHT», TecTi «nose-
AiHKa, WO KapaeTbca» BapiaHT Vogel i TecTi «4opHO-6ina
kamepa». AHTaroHictu A, -, A -peuenTopis KodeiH i Teo-
diniH xapaKTepunsyTbCA aHKCIOreHHUMW BNACTUBOCTAMM
B E€KCMepUMMEHTI Ta 3a KAiHiYHMX ymos [15]. BuasneHui
edekT KodeiHy B NaALEHTIB 3 PiSHUMM NCUXIYHUMUK PO3-
Nafamu, BoyeBuAab, NoBEA3aHMI 3 NONIMOPDI3SMOM reHy
A, -peuenTopa.

MiaTBEpPAYKEHHAM YyYacTi aleHO3MHOBOI CUCTEMU, 30-
Kpema A, -peLienTopis, y pO3BUTKY TPUBOXKHOI NaTonorii €
BiOMOCTI, LLLO MMLLI, HOKAYTHI 32 reHaMM LMX peLenTopis,
BMCTYNalOTb a/€KBAaTHOI MOAENO ANA NPOBOKYBAHHA
aHKcioreHesy. Mpu BBEAEHHI MM TBapuHaM 04HOPA30BO
UM TPUBANO BUCOKUX A03 KodeiHy BiACyTHA aHKCioreHHa
BignoBiab y TecTi «nigHeceHWn xpectonogibHuin nabi-
puHT» [11]. BcraHoeneHo, wo A, -peuentopu 6epyTb
y4acTb Y PO3BUTKY aBCTUHEHTHOIO CUHAPOMY Ha T/i edek-
TiB MOp®iHy Nicns 3acTocyBaHHA HAIOKCOHY, 3a iX y4acTto
peani3ytoTbCcA aHKCiONITUYHI BAACTMBOCTI ankoronto [16].
BoaHouac HaAIMWKOBA eKcnpecia A, -peLenTopis He 3mi-
HIOE BiAYYTTA TPMBOIU Yy TBAPUH Y TECTi «HEKOHAIKTHOI
nosegiHkn» [17].

CTyniHb BMPA3HOCTI eKCcnpecii TpaHcnopTepa ageHo-
3MHY MoAMOIKYE NPOSABM TPUBOMKHUX CTaHiB. IHribiTop
3BOPOTHOrO 3aXOMJIEHHA aAEHO3MHY — ManaBepuH BU-
ABNIAB AHKCIONITUYHY Ait0 B TECTi «MiAHECeHMI xpecTono-
Oi6HUIA NabipnHT». AHKCIONITUYHI BNRacTMBocTi Kapbama-
3eniHy Ta KAAaCMYHWUX aHKCIONITUKIB YAaCTKOBO 3yMOBJIEHI
iHribyBaHHAM afZeHO3MHOBOro TpaHcnopTepy [18]. Kpim
TOro, 3HMXXEHHA TPMBOMXKHOCTI B TeCTi «BigKpuTe none» i
«nigHeceHNn xpectonogibHuii nabipuHT» 6yno BiaTBO-
peHo B muwer C57BL/6) nicns mikpoiH’ekuii B Muraanmk
HiTPO6EeH3MATIOIHO3MHY [19]. AEHO3MH MOXKe Moayto-
BaTn TAMK-epriyHy nepeaavy B LUHC wnaxom B3aemogii 3
A-iA, -peuentopamu i NiABULLYBATU BUBIIbHEHHA rajb-
MiBHOT aMiHOKMC/IOTM B AiNAHLj NEPETUHKM MO3KY Ta rino-
Kamni. Cnig BigmiTnTy, WO KomnaemeHT C5a BUABNAE aHK-
cionitnyny Ajto Yepes aktusauiio A, - i TAMK-peuenTtopis
[20].

OpHak ydactb A -peuentopis y PO3BUTKY CTaHy Tpu-
BOMM MEPEKOH/IMBO He [oBefeHa, a BiJOMOCTi HOCATb
cynepeunvsuii  xapaktep. ®PapmakosnoriyHa perynasuisa

LbOro nigTMny peLenTopis He A€ O4HO3HAYHOI BiANOBI-
Ai WoAao iX yyacTi B aHKcioreHesi. TakoXK MO3aKNiTUHHWIA
aleHO3UH MOXKe BM/MBaTM Ha A - i A, -peLienTopu, Bu-
K/MKaoUM NpoTUNEXKHi edekTn. Mpu Lbomy B3aeMoin
3 A ,-peuenTtopamu B pisHux Bigainax LHC mae nesHi
dyHKUioHanbHi BigmiHHOCTI [14]. He3Barkaloum Ha 3Ha-
YHUI TepaneBTUYHWUI NOTeHLiaN afeHO3MHOBOI CUCTEMM,
3a4iaTn ii y dapmaKkoTepanii HEBPOTUYHUX PO3NaLiB 40-
CUTb CKNAAHO.

OCHOBHMMW npenapaTamuv AaA NiKyBaHHA HeBPO-
TUYHUX PO313AiB BUCTYNatOTb iHFiGITOPM 3BOPOTHLOTO
3aXONJEeHHA CEPOTOHIHY i beH3oaia3eniHOBI aHKcioNiTH-
KU1, O4HAK iX TpMBane 3aCTOCyBaHHA MOXe NMpU3BecTun 40
PO3BUTKY pi3HMX NobiYyHUX edekTiB [21].

MoKasaHo, WO HaBMNaKWM afeHO3WH abo pPevyoBUHM,
WO NiABULLYIOTb piBEHb aAEHO3MHY, HanpwuKnag, iHri-
6iTop nepeHocHuKiB ageHo3nHy 1 (ENT1) abo HoKayT
ENT1 y muwein, BUKANKaIOTb HU3bKMIA PiBEHb TPUBOXK-
HocTi [22]. Mpu nocTTpaBMaTUYHOMY CTPECCOPHOMY
cMHppomi noxigHe ageHosnHy WS0701 3meHwyBano
BiAuyTTA Kaxy i Tpusoru [23]. leHeTMuHa aeneuin A -
peuenTopis abo A, ,-PeLenTopis y MuLlen NPOBOKyBasa
QHKCiOreHHy NoBefiHKY, OAHaK He BCTAHOBJ/IEHO, AKUN
niatun umx peuentopis 6ys 3aaiaHui [11, 20]. Bcra-
HOB/MIEHO, WO Aenelis A, -peuentopis He 3miHioBana
TPUBOMHO MOAIOHY NOBEAIHKY, HE3BaXalouM Ha Te, Lo
Jeneuia oxonatoBana Kopy Ta rinokamn i TBAPUHKU Npwm
LbOMY AE€MOHCTPYBA/IM aHKCIONITUYHY NoBeaiHKy [24].

OTpumaHi pesynbTaTu cynepeyatb TUM, WO MOKasy-
I0Tb aHKCiOreHHy po/b KOdeiHy Ta 3B'S30K MiK reHom
A, ,-peuenTopis Ta NaHiYHMMKM po3nagamu [25]. Takox
3aCTOCYBaHHA afEHO3MHY Y MULLEN BUKINKAE TPUBOXK-
HY MOBEAJHKY, AKa BIACYTHA Yy TBAPMH HOKAYTHWX 3a A, -
peuenTtopom. Lli ebekT MoxKyTb ByT 0B6YMOBEHI aKTU-
BaLlieto Kacnasu-1 Ta nocuneHum BuBINbHeHHAM IL-1J,
o nos’asaHe 3 A2A-peuentopamun B MUTAANUKY [26].
OpfHak TepaneBTUYecKui noteHuman A2AA-peuenTtopis
00 KiHus He 3’AcoBaHuil. BoueBuab, ix cTumynsauia
He BUKAMKAE edeKTy abo BUKAMKAE aHKCIONITUYHUMN
edekT, Toai AK 6/10Kaga LMX peuenTopiB He BMAMBAE
Ha TPUBOXHICTb. TaKOX BCTAHOB/IEHO, LLO AHTAroHICTU
A, -peuenTopis Npy TPMBaANOMY CTPECi 34aTHI Ha cneuw-
odiuHy moaudikauito mikpornii B npedpoHTanbHilA Kopi
caMLiB asie He caMok [27].

Tomy A, -peuenTopu He CNif, Po3rIAAaTH AK MilLeHi
ONs AOji aHKCIONITUKIB y 3B'13KY 3 HEAOCTaTHbOK eKcre-
PUMEHTaNbHOM 633010 Ta HU3bKOD eKCNpeCieto Lmx pe-
LenTopiB y AiNAHKAX ronoBHOrO MO3Ky, LLO Bignosiga-
I0Tb 3@ PO3BUTOK CTaHy TPMBOTU.

Halibinbl nepcneKkTMBHOK MillEHHIO Ans peryns-
uii TPMBOXKHMX po3nagis BUCTYMaoTb A -peuentopwu,
OCKI/NIbKM iX CTUMYNALLIA MOXKe perynoBaTh aKTUBHICTb
HEeMpPOHIB LWAAXOM ONOKYBAaHHA BMBINbHEHHA HeMpo-
TpaHcmiTTepis [28]. AkTuBauia A -peuenTopis y Helipo-
Hax nepeaHbOro MO3KY BWK/AMKANA aHTUAEMNPECUBHI
edpekTm [29].

MoKasaHo, WO TBAPWHM HOKAYTHI 3a reHom A -
peLenTopa NPOABAATL NiABULWEHY TPUBOXKHICTb [30].
Xoya Ha HMUX NOKNaganncb BeNuKi Haaji, AK Ha 3acobu 3
BE/IMKMM TepaneBTUYHMM NOTEHLLia/IOM, BUKOPUCTAHHA
aroHicTis A -peuenTopis ycknagHeHe y 3B’A3KY 3i 3Ha-
YHUMM NOBIYHUMM edeKTamMM K HU3bKOKO CEeNEKTUBHIC-
Tio [31].

B ocTaHHe gecatunitTa po3pobuaun pisHi cepii A -
peuenTopHUX NO3UTUBHUX aIOCTEPUYHUX MOAYNATOPIB
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[32]. Cnonyka TRR 469 — ofHa 3 TaKMX PEYOBMH, LLO NPO-  /Ierkoi popmu Tpmeoru. MNokasaHo, Wo afgeHO3UH ono-
ABNANA BMPaA3Hi aHKcioniTMUHI ebeKTn nofibHi OO Aia-  cepefKOBYE aHKCIONITUYHY aKTUBHICTb AiraHAis 6eH3o-
senamy. Lle moxe mMaTu BeWKi MepCnekTUBM 3 OMNALY  aia3eniHOBMX peuenTopis. TaKoXK NOMipHa aHKCioNiThy-
Ha Te, WO anoCcTepuyHi MOAYNATOPM 34aTHI NOCUAIIOBATU  Ha aia marHonii i eKcTpakTa 3isidyca nos’asaHa came 3
CMOPiAHEHICTb eHAOTeHHUX aroHicTis A0 BIANOBIAHNX  Enokagoto A -peuenTopis [37].
peuenTopis [33]. . BpaxoBsytoun ponb A-peuentopis y LIHC, BoHU € 6a-
3BaXalo4M Ha BCTaHOB/IEHY PO/Ib A-PELENTOPiB Y  ratooBiudiouiMm MilleHAMM ANA TepaneBTUYHNX 3aC0-
naToreHesi HeBPOTU4HOT naTonorii 6ynM CUHTE30B3- g npy HeliponCUXIYHUX PO3NAAAX, KOM OCHOBHUM ETi-
Hi 11 aKTUBHO AOCAIAXKYIOTbCA ArOHICTW A -PELENTOPIB  natoreneTuHIM YMHHUKOM € 3MIHM HEipOTPaHCMICiI.
3 MeTOI0 CTBOPEHHA Ha iX OCHOBI quEKTMBHVIX 3acobis AKTMBaLiA 60 6/10KyBaHHA A-PEUENTOpIB 33 AONOMO-
ANA NIKYBAHHA TOMBOMHIX PO3NAAIE. PerBMH? N-6- roto cneundiyHmx GapmaKkonoriyHUX areHTiB MoKe Bia-
LMK/IOTeKCUNALeHO3MH BUABNAIA aHTUAENPECUBHI edek- HOBUTI BanaHC SMiHEHUX HelpOMENiaTOpHUX CHCTEM,

TH, LLO 3aneanu Big Ao3u [34]. TakoxK 6yn0 NokasaHo y . .
o o N . 110 06rPYHTOBYE NOTEHLLiaN /1iKyBa/bHOr0O 3aCTOCYBaHHSA
TECTi «nigHeceHul xpectonogibHuii nabipuHT», Wo eTa- .
aAeHO3MHOTPONHKUX 3acobis [38].

HON OnNocepenKOBYE aHKCIONITUYHY Ajto NpWU MOHOTepanii

'y KombiHaii 3 aroHictamu A-peuenTtopis [35]. BctaHoB- Buchosku. ) o

NIeHO, WO aroHicT A -peuentopis CGS21680 3HMKYyBaB OTxe, nopas 3 BMBYEHHAM poni A-peuenTopiB i

aHKcioreHHWIN edekT TeodiniHy B NoBeAiHKOBMX eKcriepn-  TPAHCNOPTEPA al€HO3MHY B peanisaull craly Tpusory,

meHTax [12]. NPOBOAMTLCA NOLUYK 3ac06iB, WO 34aTHI KOPUTYBATH L
AHKCiONiTUYHa Ajia NoXiAHOro ageHiHy BWA78U 6yna  MaTO/ONIYHI CTaHM LWNAXOM BNAUBY Ha BULLE BKa3aHi pe-

nos’A3aHa 3 akTMBaLjeo A-peLenTopis Ta iHribyBaHHAM  LIEMTOPMK.

cneunodivHoi docdoaiectepasun [36]. PocamHM Takoxk MepcnekTMBKU NOAANBLINX AOCNIAMKEHD.

MICTATb afleHO3MH i BiH BMCTYNAa€e aKTMBHOIO PEeY0oBU- Y noganblinx AOCAIAXEHHAX NAaHYETbCA NpoaHani-

HOIO B €KCTPaKTI 3 POC/IMHM NOHIaH «OKO ApaKkoHy» [10].  3yBaTW y4acTb XO/NELMCTOKIHIHOBOI CMCTEMM TONOBHOTO

Llen asiaTcbKuiA 3acib BUKOPUCTOBYETLCA ANA /liIKYyBaHHA  MO3KY B PO3BUTKY HEBPOTUYHOI NaTooril.
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[0 NMUTAHHA NPO YYACTb AAEHO3MHOBOI CUCTEMMU Y MATONEHE3I HEBPO3IB

JlyueHko P. B.

Pestome. AHani3 OCHOBHMX IAHOK NaToreHesy TPUBOXKHMX PO31a4iB Ta WAAXIB KOPEKLT L€l naTonorii Anwaerbca
OAHI€EI0 3 HAMAKTYyaNIbHILLMX NPO6AEM CbOrOAEHHS, OCKI/IbKM YacTOTa Ta PO3MNOBCIOAMKEHICTb NCMXiYHOT naTonorii no-
CTiHO 3pOoCTaE. YBary npvBepTae afleHO3MHOBA CMCTEMA FOIOBHOTO MO3KY, LLLO NpeacTaBAeHa MUFLAANKOM, npe-
GPOHTANbHOO KOPOLO, TINOKaMMOM, TalaMyCoOM Ta iHWMMM CTPYKTYpamMM i BignoBsigae 3a BigyyTTa cTpaxy/Tpusoru
Ta iHWIi noBeAiHKOBI peakLii. ALEeHO3UH peryate BUBINbHEHHA HelMpomeaiaTopiB i GYHKLIOHYBAHHA iIOHHMX KaHa-
nie. A -ayTopeuenTtopu B HeiipoHax LIHC onocepeKoBytoTb iHFibyBaHHA BUBIJIbHEHHSA MeZITOPIB. MocTCMHANTUYHI
A -peuenTopu peryntoloTb GYHKUIOHYBaHHA Kali€BUX KaHanis i 36yAAMBICTb. A, -peuenTopy acouifoBaHi 3 iHW1MK
HeMpOoTPaHCMiTEPaMK, 30KpemMa B CMyracToMy Tifli, WO € 3 OAHUM LLeHTPIB Yy dOopMyBaHHi HEBPOTUYHOI NaTosorii.
BcTaHOBNEHO, LLO aAE€HO3MH i aroHiCTK A-peLenTopiB YMHATb AaHKCIONITUYHMIA BNMB Y HEMPOETONOrIYHMX TecTax, a
AHTAroHICTV — Ail0Tb MPOTU/IEKHO. Ha HOKAYTHWMX MULLAX 3a reHamu A, -peLenTopis NiATBEPAMKEHO 3a/ly4eHHs aje-
HO3MHOBOI CMCTEeMM Y aHKcioreHes. MoKasaHo, Wo Ui epekTM MOXyTb ByTM 0B6yMOBNEeHiI aKTMBaLi€l0 Kacnasu-1 Ta
NOCUNEHUM BUBINIbHEHHAM iHTEPAENKiHY-1P, Wwo nos’A3aHe 3 A,,-peuentopamu. YyacTb afjeHO3MHOBOI CUCTEMU B
nporpecyBaHHi TOUBOXHMX PO3/aAiB NiATBEPAMKYIOTb BiLOMOCTI, LLO NO3UTUBHI aNINOCTEPUYHI MOAYNATOPU YMHATL
BMPa3Hi aHKCioNITUYHI edekTu nogibHi Ao Ajasenamy. A, -peuenTopu He Cif PO3MAAATU AK MilleHi ans Aji aHKcio-
NITUKIB Y 3B’A3KY 3 HEAOCTAaTHbOI eKCNepUMeHTaIbHO H6a30to Ta HU3bKOK eKCnpecieto LMx peLenTopis y BiAnNoBi-
[anbHUX 33 CTaH TPMBOTU AiIAHKaX MO3KY. MilleHHIo A8 KopeKLiT TPUBOXKHOT naTonorii BUCTYNatoTb A, -peuenTtopy,
OCKINIbKM iX CTUMYNALIA pPerytoe akTUBHICTb HEMPOHIB LUAAXOM ralbMyBaHHA BUAINIEHHA IHLWMX HEMPOMELIATOPIB.
AroHicTn A ,-peuenTopiB NO3WULIOHYBaIMCb AK 3aCO6M 3 BE/IMKMM TEPaneBTUYHUM NOTEHLiaNIOM, OHAK BOHW HU3bKO
CENEeKTUBHI 1 KNiHIYHE 3aCTOCYBaHHA MOKe BUKAMKATKU 3HAYHI NOBiYHi peakuii. CUHTE30BaHI 1 BUBYAKOTbCA aroHiCTH
A -peuenTopis, epeKTH AKMX [,0303aNEXHI. TepaneBTUHHWIA NOTEHLiaN NPYU HEBPO3aX MOXYTb MaTH POC/IMHHI afeHo-
3MHOTPOMHI 3acobu.

KntouoBi cnoBa: HEBPO3, TPMBOKHICTb, aA€HO3MH, a,eHO3UBUI pPeLenTop, aroHiCTU afleHO3MHOBMX pPeLenTopiB.

ON THE QUESTION OF ADENOSINE SYSTEM PARTICIPATION IN THE PATHOGENESIS OF NEUROSES

Lutsenko R. V.

Abstract. The analysis of main links of the pathogenesis of anxiety disorders and ways of correcting this pathol-
ogy remains one of the most urgent problems today, since the frequency and prevalence of mental pathology is
constantly increasing. Attention is drawn to the adenosine system of the brain, which is represented by the amyg-
dala, prefrontal cortex, hippocampus, thalamus, and other structures and is responsible for feelings of fear/anxiety
and other behavioral responses. Adenosine regulates the release of other neurotransmitters and the functioning of
ion channels. A autoreceptors in CNS neurons mediate inhibition of the mediator release. Postsynaptic A, receptors
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regulate the functioning of potassium channels and excitability. A,  receptors are associated with other neurotrans-
mitters, in particular in the striatum, which is one of the centers in the formation of neurotic pathology. Adenosine
and A-receptor agonists have been found to have an anxiolytic effect in neuroethological tests, while antagonists
have the opposite effect. The involvement of the adenosine system in anxiogenesis was confirmed in A, receptor
gene knockout mice. It has been shown that these effects may be due to activation of caspase-1 and increased
release of interleukin IL-1B, which is associated with A , receptors. The involvement of the adenosine system in
the progression of anxiety disorders is confirmed by the information that positive allosteric modulators exert pro-
nounced anxiolytic effects similar to diazepam. A,, receptors should not be considered as targets for the action of
anxiolytics due to the insufficient experimental basis and the low expression of these receptors in the areas of the
brain responsible for the state of anxiety. A, receptors are the target for the correction of anxiety pathology, since
their stimulation regulates the activity of neurons by inhibiting the release of other neurotransmitters. A ,-receptor
agonists have been positioned as agents with the great therapeutic potential, however, they are poorly selective
and their clinical use may cause significant adverse reactions. A -receptor agonists, the effects of which are dose-
dependent, have been synthesized and studied. Herbal adenosinotropic agents can also have therapeutic potential
for neuroses.
Key words: neurosis, anxiety, adenosine, adenosine receptor, adenosine receptor agonist.
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