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PHYTODRUGS COMBINED WITH PHARMACOTHERAPY AGENTS FOR THE TREATMENT
OF NEURODEGENERATIVE DISEASES (RESEARCH LITERATURE REVIEW)

Actuality. In Ukraine and in the world as a whole, neurodegenerative diseases are widespread, the number of which is not
decreasing, such as Parkinson’s disease, Huntington’s disease, Alzheimer’s disease and amyotrophic lateral sclerosis, multiple sclerosis.
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Neurodegenerative diseases arise from the neurons of the cortex and spinal cord. Each of these diseases has its own pathogenesis and
classification of recommended drugs. In recent years, a certain group of these drugs is occupied by medicinal products of plant origin
or their combinations with approved drugs, which helps to increase medical care for patients and makes it more targeted.

The aim of the study. |dentify the main existing drugs for the treatment of neurodegenerative diseases, identify herbal drugs that
can be included in complex pharmacotherapy.

Materials and methods. Based on the data of domestic and foreign studies on the use of medicinal products for the treatment of
neurodegenerative diseases, as well as the possibility of their combination with herbal drugs according to the data of SCOPUS, “Web
of Science”, Google Scholar and others, the direction of activation of the use of herbal drugs in the treatment of these diseases is shown.

Research results. The pathogenesis and mechanisms of the occurrence of such diseases as Parkinson’s disease, Huntington’s disease,
Alzheimer’s disease and amyotrophic lateral sclerosis, multiple sclerosis have been determined. The main names of drugs prescribed
for these diseases and their mechanisms of action are described. The main herbal drugs that can be used in neurodegenerative diseases
in addition to the basic therapy in order to increase efficiency and improve the condition of patients are indicated.

Conclusions. Phytodrugs are recommended to be used as concomitant treatments for Parkinson’s disease, Huntington’s disease,
Alzheimer’s disease, amyotrophic lateral sclerosis, and multiple sclerosis. Focused attention on the mechanisms of action of these
means. The herbal drugs that can be included in the pharmacotherapy of neurodegenerative diseases are listed.

Key words: neurodegenerative diseases, phytodrugs, efficiency enhancement.
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®ITONPEIAPATH SIK 3ACOBH JIJI5I JIKYBAHHSI HEUPOJAEIEHEPATUBHUX
3AXBOPIOBAHD (OIVIAL JIITEPATYPH)

Axmyanvuicme. B Yxpaini i1 y ceimi 3aeanom nowupeni Helpooe2eHepamusHti 3axe0plosanis, sk-om xeopooa Ilapkincona, x60-
poba ['enminemona, xeopoba Anvyeetimepa i 6iuHULl AMIOMPODIUHULL CKIEPO3, PO3CIAHULL CKAEPO3, KITLKICb SAKUX He 3MEHULYEMBbC.
HetipooecenepamusHni 3axeopio8anis GUHUKAIOMb YHACTIOOK HEUpOHi6 Kopu ma chunno2o Mo3Kky. Kooicue i3 yux 3axeopiosans mac ceiil
namoeenes i K1acu@ixayiro pekomeno08anux JikapcbKux 3acobie. B ocmawnui poku nesHy epyny yux npenapamis 3auMaioms JiKapCoKi
3ac00U POCTUHHO20 NOXO0AHCEHHS aD0 iX KOMOIHAYIT I3 3ameepOCeHUMU NPENnAPAMAMU, Wo OONOMA2AE 30ITbUUUMU MEOUYHY 00NOMO2Y
X60puM i pobumu ii 6inbus YinecnpsamMo8anoro.

Mema pobomu — susnauumu 207106Hi CyYacHi TIKAPCbKI 3acobu s NIKY6AHHS HeUpOOe2eHepAMUBHUX 3aX60PI06AHb, BUASUMI
@imonpenapamu, AKi MONCHA BKAIOYAMU 8 KOMNIIEKCHY (papmakomepanio.

Mamepianu ma memoou. Ha niocmasi oanux 6imuusHAHUX i 3apYOIdCHUX 00CTIONHCEHb W00 3ACMOCY8AHH IKAPCLKUX 3Ac00i8
07131 IKYBAHHS HeUPOOe2eHEPAMUBGHUX 3AXEOPIOBAHD, d MAKONC MONCIUBICIG ix KoMmOiHayii 3 himonpenapamamu 3a danumu SCOPUS,
«Web of Science», Google Scholar ma inwux noxasano cnpsamoganicms akmugizayii guxopucmanus gimonpenapamie nio uac piKy-
B8AHHSA YUX X80POD.

Pesynomamu 0ocniodycenns. BusHaueno namozenes i MexamizMu GUHUKHEHHS MAKUX 3aX60pPI6aHs, K xeopoba Ilapkincona,
xeopoba ['enminemona, xeopoba Anvyeetivepa i 6iuHuil amiompoiuHuil cKaepo3, po3ciaHull ckaepo3. Hadano eonoemi nazeu nixap-
CbKUX Npenapamie, sKi npusHavaoms 3a Yux Xeopoob, ma onucano mexanizmu ix oii. Bkazano ocnosni ¢pimonpenapamu, siki MOICIUBO
BUKOPUCIMOBYBAMU 30 HENPOOe2eHePaAMUSHUX 3AX60PI06AHL 000AMK060 00 6a30601 mepanii 3 Memolo nioguenHs epekmusHocmi ma

NOKpawjeHHs CmaHy nayieHmis.

Bucnoeku. @imonpenapamu 0oyinoHo euxopucmogysamu Ak cynymui sacoou 3a xeopobu Ilapxincona, xeopoou I enminemona,
X80pobu Anvyeetivmepa i 6iuH020 amiompohiuH020 CKIepo3y, PO3CIAH020 CKepo3y. AKYEeHMOBAHO Y8azy Ha MeXaHizMax Oii yux 3acodis.
Ilepeniueno ghimonpenapamu, aKi MoX*CHA 6KII0YamMU 00 apmaromepanii Helupooe2eHepamueHUx 3aX80PIGAHb.

Kniouogi cnosa: neiipooezenepamusni 3ax60piogamisi, pimonpenapamu, nOCUIeHHs eqheKmugHOCmi iKYy 8aHHsL.

Introduction. Actuality. Neurodegenerative dis-
eases are a group of hereditary or acquired diseases of
the nervous system during life. An important effect of
these diseases is the progressive death of nerve cells,
which leads to various neurological symptoms, primar-
ily dementia and movement disorders (Connors et al.,
2020; Belenichev et al., 2023-2025).

Today, neurodegenerative diseases include a large
group of central nervous system diseases, the pathogen-
esis of which is the irreversible death of neurons in cer-
tain parts of the brain or spinal cord. However, damage to
neurons in neurodegenerative diseases occurs in different
departments of the CNS and is typical for each disease:

— in Parkinson’s disease and Huntington’s disease,
the death of neurons of the basal nuclei is observed,
which leads to movement disorders;

— in Alzheimer’s disease, the neurons of the cortex
and hippocampus die, which leads to the appearance of
cognitive disorders;

— in amyotrophic lateral sclerosis, the death of spinal,
trunk, cortical motoneurons, characterized by muscle
weakness, was determined;

— in multiple sclerosis, demyelination of nerve fibers
is observed.

Despite the existence of active psychotropic drugs,
the treatment of these conditions remains symptomatic
and does not change the active course of the disease.
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Basic and herbal preparations are included in the treat-
ment of these diseases, taking into account the mecha-
nism of their action.

The purpose of the study is to determine the main
existing drugs for the treatment of neurodegenerative
diseases, to identify herbal preparations that can be
included in complex pharmacotherapy.

Research methods. Based on the data of domestic
and foreign studies on the use of medicinal products for
the treatment of neurodegenerative diseases, as well as
the possibility of their combination with herbal prepa-
rations according to the data of SCOPUS, “Web of Sci-
ence”, Google Scholar and others, the direction of acti-
vation of the use of herbal preparations in the treatment
of these diseases is shown.

Research results and their discussion. Parkin-
son's disease is a chronic neurodegenerative disease
that occurs as a result of neurophysiological lesions
in the tissues of the central nervous system. During its
development, the nuclei of the extrapyramidal system
are affected, it is characterized by tremors of the hands,
head, and muscles with general stiffness, bradykinesia,
and brodyphrenia (slowing down of mental processes).
It is important that non-motor symptoms also appear in
patients with parkinsonism: neuralgic disorders due to
stroke, brain injury, chemical poisoning, overdose of
neuroleptics and others (I.N. Karaban et al., 2017).

Ne 2, 2025 7 .
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The basis of the pathogenesis of parkinsonism is a
violation of the balance of mediators in some structures
of the central nervous system (basal nuclei, substantia
nigra, etc.), which is characterized by a decrease in the
amount of dopamine and an increase in the release of
acetylcholine. The substantia nigra in parkinsonism
gradually discolors, as the neurons containing the pig-
ment neuromelanin die in it.

This pigment is formed from catecholamines —
dioxyphenylalanine (DOPA), dopamine. Serotonergic,
GABA-ergic and other systems can also participate in
the pathogenesis of parkinsonism.

Most drugs for the treatment of parkinsonism affect
either the formation of dopamine (levodone with car-
bide or benzperacid) or its accumulation (bromocriptine,
pramipexole, ropinerol), MAO B inhibitors (selegiline,
rasagiline, safinamide), KOMT inhibitors (entacapone).
Accumulation of dopamine in the synaptic cleft of
NMDA receptors, inhibition of glutamatergic influence,
increased release of dopamine from presynaptic endings
(I.N. Karaban et al., 2016).

Central m- and n-cholinoblockers (trihexyphenidyl,
cyclodol, biperidine) are included in the means that sup-
press cholinergic influence.

Neuronal disorders in Parkinson's disease are
explained by incorrect folding of a-synuclein, which
leads to the formation of protein aggregates (Lewy bod-
ies) in the brain.

According to the classification, antiparkinsonian
drugs belong to:

— dopamine derivatives precursors of dopamine syn-
thesis  (levodopa+carbidopa, levodopa+benserazide),
i.e. decarboxylase inhibitors are added to dopamine. It is
also possible to add entacapone — a catechol-O-methyl-
transferase inhibitor;

— medicines that increase the content of dopamine in
the synaptic cleft;

— dopamine receptor agents (bromocriptine, rop-
inirole, pramipexole, rotigotine, piribedil);

— monoamine oxidase type B inhibitors (selegiline,
rasagiline);

— catechol-O-methyltransferase inhibitors (entaca-
pone, tolcapone).

1. Means that increase the content of dopamine in the
synaptic cleft: increase the extracellular concentration
of dopamine by increasing its release and inhibiting its
reuptake in presynaptic nerve tissues due to the effect on
NMDA receptors (amantadine).

2. Acetylcholine  antagonists  (trihexyphenidyl,
orphenadrine, procyclidine). Blockade of muscarinic recep-
tors reduces the inhibitory effect on dopamine nerve endings,
which compensates for the lack of endogenous dopamine.

== 8
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Agonists of cannabinoid receptors (tetrahydrocan-
nabinol, cannabinol) became the first herbal medicines
for the treatment of Parkinson's disease. The activity
of CB 1-2 receptors improves the survival of dopa-
mine-producing neurons, exhibits an antioxidant effect
(M.T. Kabir et al., 2022).

One of the main alkaloids that has anti-amyroid
activity is myrecithin, which affects superoxide dismu-
tase and causes depolymerization and destabilization
of fibrils, so it is an important component in the treat-
ment of neurodegenerative diseases (S. Sharma et al.,
2023). A remedy obtained from bergamot with the use
of nanotechnology showed activity in dementia (Scuteri,
Sandrini et al., 2021). Bergamot extracts had a signif-
icant effect on the neuropathogenesis of pain, includ-
ing in patients suffering from dementia. Extracts were
prescribed in the form of aromatherapy. Successfully
treated chronic, neuropathic pain (Scuteri, Sakurada et
al., 2022).

Extracts of plants of the genus Bistoria have a wide
range of applications — treatment of rheumatism, tuber-
culosis, inflammatory diseases, including respiratory
tract. Recently, references to the presence of antitu-
mor, anti-inflammatory, protoxic, antimicrobial effects
appeared in the literature, and in recent years, their effec-
tiveness in diabetes and neurodegenerative diseases was
established (Javid et al., 2024).

Herbal remedies and preparations from algae are
often prescribed for neurodegenerative diseases due to
their antioxidant, anti-inflammatory activity, ability to
influence protein metabolism, delay the development of
amylosis. In addition, these agents can reduce the level
of glucose in diabetes, prevent brain ischemia (Hannan
et al., 2020; Li et al., 2020; Ding et al., 2019).

To enhance the effect of existing means for the treat-
ment of Parkinson’s disease, Ayurveda collections are
increasingly being consulted and the properties of herbal
preparations are compared with synthetic ones, so tur-
meric, mucuna, and ginger preparations are often added
to enhance antioxidant properties and anticholinesterase
anti-inflammatory properties, which helps to increase
the effectiveness of treatment (Deka et al., 2023).

Activation of CB-1 receptors can contribute to the
release of dopamine, which is the basis for the use of
cannabinoid drugs for the treatment of Parkinson’s
disease. Activation of CB-2 receptors in Parkinson’s
disease improves survival of dopamine-sensitive neu-
rons (Ranieri et al., 2016; Lim et al., 2017) and dopa-
mine-producing neurons due to stimulation of superox-
ide dismutase formation (Hill, 2015).

Currently, the search for phytodrugs that can increase
the effectiveness of the treatment of Parkinson’s disease
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continues. These phytoremedies were applied based on
the works of Ayurveda and allow to increase the content
of dopamine, have anti-inflammatory and anticholinest-
erase activity. Among them are well-known extracts
of turmeric (Curcuma longa), mucuna pruriens, gin-
ger (Zingiber officinale), Bacopa Monnieri (Bacopa
Monnieri), Indian spikenard (Nardostachys jatamansi),
ashwagandha (Withania somnifera), milk thistle (Sily-
bum marianum). All these plants contain a complex of
polyphenols and play a role in neurotransmission, pass
through the blood-brain barrier, and affect the vascular
system. All plant extracts have antiviral, bactericidal and
anti-inflammatory activity. Some of these herbal reme-
dies are included in antiparkinsonian therapy in some
countries (Aijaz et al., 2024).

One of the main properties of these herbal remedies
is the minimal amount of side effects when used. phytod-
rugs show anti-inflammatory, antioxidant, anticholinester-
ase effect at the same time. These effects are manifested
in turmeric preparations. Special attention is paid to plants
containing curcumin due to their immunomodulatory prop-
erties. Plant extracts that can be prescribed for Parkinson's
disease have been identified. Due to the useful general phar-
macological properties and effectiveness in neurodegenera-
tive diseases, these extracts have been studied experimen-
tally and in the clinic. All of them had anti-inflammatory
effects, regulated apoptosis, mitochondrial dysfunction,
affected GABA-ergic and glutamate systems, had effects
on monoamine oxidase activity, serotonin depletion, and
estrogen protection (Acero et al., 2023).

The pharmacological activity of these plants has
been established in the experiment and in the clinic,
which confirms their effectiveness in neurodegenerative
diseases (N. Sharma et al., 2021).

It has been established that in Parkinson’s dis-
ease, neurodegenerative disorders are associated with
digestive tract activity disorders. Plants that contain
polyphenols capable of affecting the cerebrovascular
and immune systems may be used in neurodegenerative
diseases (Chatterjee et al., 2024).

For Parkinson’s disease, Ayurvedic plants were pre-
scribed in the form of extracts. Extracts of these plants
are prescribed in many countries for Parkinson’s dis-
ease. These include: turmeric extract (Curcuma longa),
mucuna pruriens, ginger (Zingiber officinale), Bacopa
monnieri (Bacopa monnieri), spikenard (Nardostachys
jatamansi), ashwagandha (Withania somnifera), milk
thistle (Silybum marianum). These plant extracts were
prescribed together with levodopa. Plant extracts were
able to realize anti-inflammatory, antioxidant, anticho-
linesterase activity and had a negligible number of side
effects (Deka et al., 2023).

®diroTepanis. Yaconuc

All additional means contributed to the reduction of
the manifestations of Parkinson's disease, possibly elimi-
nating mitochondrial dysfunction. a-arbutin is thought to
reverse mitochondrial dysfunction in Parkinson’s disease.
In addition, the level of ATP increased, motor functions
were restored. Thus, a-arbutin protects against the mani-
festations of Parkinson’s disease (Ding et al., 2019).

Curcuma longa, Mucuna pruriens, Zingiber offici-
nale, Bacopa monnieri, Nardostachys jatamansi, With-
ania somnifera, Silybum marianum were studied in in
vitro and in vivo experiments simulating the conditions
of Parkinson’s disease. It was established that the dopa-
mine content of the experimental animals decreased.
The above-mentioned plant extracts turned out to be
dopamine agonists and restored the motor functions of
animals. The appointment of herbal remedies made it
possible to use them as auxiliary means for the treatment
of the disease.

From herbal preparations, well-known, widely pre-
scribed drugs in cardio-neurological practice, such as
quercetin, curcumin, epigallocatechin, which pass well
through the blood-brain barrier, are added to the treat-
ment regimen for Parkinson’s disease. They are effective
in almost all neurodegenerative diseases (Madhubala et
al., 2024).

Some of the herbal remedies can reduce the muscle
pain observed in patients with parkinsonism. This is due
to the effect on protein aggregation, regulation of mito-
chondrial dysfunction, cation transport, reduction of
inflammation and oxidative stress. This is noted in the
plants of alfinium, valerian, acorus calamus. All these
data are obtained in experimental studies, clinical trials
have not yet been conducted (Yin et al., 2021).

When treated with dopamine mimetics, especially
levodopa, the drug most of all eliminates the manifesta-
tions of akinesia and restores the ability to concentrate.
tremors and other hyperkinetic phenomena are less treat-
able. Trihexyphenidyl (Cyclodone) Reduces tremor to a
greater extent, has less effect on bradykinesia.

Medicines with antioxidant and neuroprotective
effects increase the effectiveness of the treatment of
Parkinson’s disease by preventing the oxidative stress
of cytokines and cerebrolysin (Demchenko & Biriuk,
2021; Gonchar et al., 2022). The introduction of bone
marrow mesenchymal stem cells has been proposed for
the treatment of parkinsonism (Pyatikop et al., 2014).
In recent years, scientists have been paying more and
more attention to herbal preparations in the treatment of
neurological diseases.

To increase the content of dopamine, it is also rec-
ommended to use antagonists of glutamate receptors
(amantadine sulfate). It increases the dopamine content
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by increasing the release of dopamine, blocking the
reuptake mediated by NMDA receptors.

Amantadine stimulates the release of dopamine
from drug endings, reduces the reuptake of dopamine
in the synapse, inhibits the glutamatergic effects of the
frontal cortex on the striatum and has a pronounced
NMDA-blocking effect. As an antagonism of glutamate
receptors, amantadine is able to realize its effect at the
level of excitotoxicity.

Therefore, it is advisable to prescribe antagonists
of central M-H cholinergic receptors (trihexyphenidyl,
orphenadrine, rasagiline, procyclidine) to reduce the
effect of cholinomimetics on dopaminergic nerve end-
ings, compensating for the lack of endogenous dopa-
mine (I. Karaban et al., 2013).

From herbal preparations, cannabinoid preparations
(tetrahydrocannabinol, cannabidol) began to be recom-
mended, which can activate CB-1 receptors, reduce the
activity of, for example, glutathione and the function of
mitochondria. Its effectiveness increases the ability to
pass through the blood-brain barrier. To some extent, it
can be considered as a reference plant antioxidant in neu-
rodegenerative neurological diseases (Jiang et al., 2023).

Saffron and its derivatives (crocin, crocetin, picro-
crocin, safranal) also have a protective effect in plants
against neurodegenerative diseases. This active ingredi-
ent is very effective in amphotrophic lateral sclerosis,
multiple sclerosis, Parkinson’s disease, Huntington’s
disease, and Alzheimer’s disease. Later, greater activity
of metabolites in Parkinson’s disease was established,
antioxidant, anti-inflammatory, immunomodulatory
activity and practically no toxicity were determined
(Abdian et al., 2024).

Most articles emphasize that it is carotenoids that,
thanks to their antioxidant properties, have a protective
effect against neurodegenerative diseases. They accu-
mulate in certain areas of the brain, activate microglia,
and have an anti-inflammatory antioxidant effect (Kabir
etal., 2022).

Huntington's disease is a neuropsychiatric disorder
with an autosomal dominant inheritance pattern. The
results of genetic testing indicate an expansion of the
CAG trinucleotide repeat in the gene located on the
chromosome. The main symptom of the disease is the
development of disorders of cognitive functions and
the rapid appearance of disorders of executive function,
i.e. the speed of information processing, the ability to
organize and plan, but the inability to learn and remem-
ber. Cognitive impairment and associated behavioral
abnormalities often precede the onset of characteristic
motor disturbances such as bradykinesia and choreiform
movements. Common symptoms include depression,

10
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irritability, anxiety, obsessive-compulsive symptoms,
and apathy, and psychosis is less common.

On average, the age of patients at the time of detec-
tion of Hettington’s disease is approximately 40 years,
although it can significantly differ from the indicated
figure. At the beginning of the disease, it is inversely
proportional to the level of expansion of the CA6 space.
Young-onset Hettington’s disease (under 20 years)
is often characterized by bradykinesia, dystonia, and
rigidity, rather than the choreiform movements typical
of adult-onset disease. This disease is progressive and
inevitably ends in death. Disturbances in behavior may
include pronounced apathy, disinhibition, impulsivity,
and decreased criticality, with apathy often gradually
increasing. Early motor disturbances may consist of the
appearance of twitching of the limbs, as well as mild
apraxia (difficulty in making purposeful movements),
especially when performing actions that require the
involvement of fine motor skills. With the further devel-
opment of the disease, other motor symptoms appear,
in particular, gait disturbances (ataxia) and postural
instability. Motor disorders over time negatively affect
speech (dysarthria), as a result of which it becomes
very difficult to understand the patient, which causes
him deep frustration. In the later stages, motor disorders
significantly affect gait due to the progression of ataxia,
and eventually the person loses the ability to walk. The
terminal stage of the disease of the motor system sig-
nificantly complicates the process of eating and swal-
lowing, which is usually the main cause of death due to
aspiration pneumonia.

Sometimes herbal remedies are included in the treat-
ment regimens for Huntington’s disease. So, for the treat-
ment of neurodegenerative diseases, it is recommended
to include quercetin, resveratrol, catechins, and genistein.
All these agents can restore the activity of mitochondria,
and polyphenols play a significant role in this (Hakeem et
al., 2021). In addition, plant compounds have been iden-
tified that have a targeted effect in Huntington's disease,
such as curcumin, quercetin, epigallocatechin, gallate,
epigenin, and carotenoids. These compounds cross the
blood-brain barrier well and reduce the manifestations of
neurogenetic diseases (Madhubala et al., 2024).

In Hettington’s disease, it is recommended to pre-
scribe herbal preparations containing flavonoids, which
are characterized by antiviral, antiallergic, antitumor,
thrombolytic, antiapoptotic, and antioxidant effects
(Faysal et al., 2024).

Alzheimer’s disease is a progressive degenerative
disease characterized by a decrease in cognitive abili-
ties, the development of behavioral disorders that lead to
disability, frequent development of dementia with Lewy
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bodies or vascular dementia. The prevalence of dementia
increases dramatically with age. Difficulty remembering
and recalling recent events is typical of Alzheimer’s dis-
ease. Changes in the metabolism of the structure of neu-
rons are observed in many parts of the brain tissue, espe-
cially in the hippocampus, the main part of the midbrain.
Currently, the standards of diagnosis and treatment of
this disease have been established (Trufanov, 2018).

The mechanisms and etiology of Alzheimer’s disease
were first proposed in the form of the cholinergic hypoth-
esis, according to which the disease is caused by a lack
of acetylcholine. Subsequently, the amyloid hypothesis
appeared, which suggests that the disease develops due to
the deposition of B-amyloid (AB) aggregates in the brain —
proteins with a molecular weight of 4200. In parallel, the
tau hypothesis arose, according to which hyperphosphoryl-
ation of the tau protein leads to the disruption of neurofibrils
in the neuron body and the development of the disease.

Inflammation can play the role of an activator and
initiator of the disease, and B-amyloid is considered as
its trigger. Different forms of the disease can be associ-
ated with gene mutations. Alzheimer’s disease is accom-
panied by the loss of neurons in many areas of the brain,
especially in the hippocampus and the main part of the
forebrain. Loss of cholinergic neurons in the hippocam-
pus and frontal cortex is a hallmark of the disease and
underlies cognitive deficits and short-term memory loss.

Alzheimer’s disease is characterized by two morpho-
logical features: the formation of extracellular amyloid
plaques, consisting of amorphous B-amyloid depos-
its, and intracellular neurofibrillary tangles containing
abnormally phosphorylated tau protein.

In addition to typical forms of Alzheimer’s disease,
atypical forms are distinguished. The following are con-
sidered diagnostic biomarkers of the disease:

— genetic biomarkers: apolipoprotein E4 (APOEge4),
B-amyloid precursor (ABPP), presenilins 1 and 2 (PSEN1
and PSEN2), BIN1, CLU, PICALM and others.

— cerebrospinal fluid biomarkers: AB1-42, tau pro-
tein, phosphorylated tau amyloid.

— blood biomarkers: Ap40, AB42, predictors of pro-
tein and lipid metabolism.

— structural neuroimaging: generalized brain atro-
phy, more pronounced in the medial temporal regions,
including the hippocampus.

— functional neuroimaging: bilateral hypometabo-
lism and hypoperfusion in the temporal cortex.

The main drugs for the treatment of Alzheimer’s
disease include cholinesterase inhibitors: donepezil,
rivastigmine, galantamine (acetyl- and butyrylcho-
linesterase inhibitors), with the exception of doneze-
pil, which is a selective acetylcholinesterase inhibitor.
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All acetylcholinesterase inhibitors promote cholinergic
transmission, slowing down the degradation of acetyl-
choline, which leads to the improvement of cognitive
functions caused by disturbances in cholinergic trans-
mission. They have a different duration of pharmaco-
logical action (donezepil up to 24 hours, galantamine,
rivastigmine up to 8 hours). There are also data on the
possibility of using cholinesterase inhibitors in combi-
nation with the direct m- and n-cholinemimetic choline
alfoscerate (Carotenuto et al., 2017).

In patients who are additionally prescribed cho-
line alfoscerate microglia B-amyloid, neurotoxicity
is reduced and cognitive functions are preserved. Of
course, direct m- and n-cholinomimetics, in particular
choline alfoscerate, are also prescribed for dementia
(Chystyk, 2019; Gorbachenko & Lukyanetz, 2020). Sig-
nificant severity of mood disorders (anxiety, depression,
apathy) was observed, while in another group receiving
donepezil, the frequency and degree of severity of these
phenomena increased.

The NMDA receptor agonist memantine is more
effective for the general treatment of Alzheimer’s
patients (Schneider, 2011). It has a longer half-life, and
its side effects include headache, dizziness, drowsiness,
constipation, shortness of breath, and hypertension. It is
used for moderate and severe Alzheimer’s disease.

Among herbal preparations, agonists of cannabinoid
receptors (tetrahydrocannabiol, cannabidiol) are primar-
ily noted. They stimulate CB1 and CB2 receptors, which
leads to inhibition of microglial activation by f-amyloid,
reduces neurotoxicity and helps preserve cognitive func-
tions (Hill, 2015).

Many extracts from southern plants can be given
to the elderly to slow the onset of Alzheimer’s disease.
They have an effect on consciousness, improve memory,
so they can be used in neurodegenerative diseases.

Their mechanism of action is related to the blockade
of acetylcholinesterase and the reduction of beta-am-
yloid formation, and also has a neurotrophic and anti-
oxidant effect. Preclinical studies have established that
these extracts can be taken in Alzheimer’s disease.

These plants have an antioxidant effect, protect nerve
cells, and increase mental abilities. St. John’s wort is one
of them (Suryawanshi et al., 2024).

Dementia development factors are considered to be:

1. Age — it is with age that the risk of developing both
Alzheimer’s disease and Parkinson’s disease, atheroscle-
rosis, stroke, arterial hypertension, heart disease, and dia-
betes increases. Changes occur in neurons and DNA.

2. Genetic factors —a number of genes have now been
identified that increase the risk of developing dementia,
for example, APOE.
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3. Lifestyle — reduced mental, physical and emo-
tional activity increases the risk of developing dementia.

4. Environmental factors —aluminum, iron, car exhaust
gases can increase the risk of developing dementia.

In addition to standard drugs for the treatment of
Alzheimer’s disease, medicinal products of plant origin
are also prescribed.

Alzheimer’s disease is one of the indications for the
use of medical cannabis and cannabinoids (Belendiuk et
al., 2015).

This is due to the stimulation of CB1 receptors,
which leads to inhibition of B-amyloid activation of
microglia and reduction of neurotoxicity (Suryadevara
etal., 2017).

In the treatment of Alzheimer’s disease, liquid and
dry extracts of plants cultivated in China, other Asian
countries, and also in some regions of Europe are widely
used.

Ginkgo biloba preparations, which have antitoxic,
antitumor, neuroplastic, neurotransmitter and anti-in-
flammatory effects, are especially often used in the treat-
ment of neurodegenerative and cardiovascular diseases.

Their effectiveness is explained by the content of
flavonoids, terpenes, lactones, proanthocyanids, amino
acids and other biologically active compounds, which
determines their activity in neurodegenerative diseases
(Peng et al., 2024; Xu & Cock, 2023).

Plants have been identified, the active substances of
which can have an immunomodulatory effect and con-
tribute to the elimination of symptoms of COVID-19,
such as fever, cough, pneumonia, anxiety.

Overlying such plants are: Chenopodium quinoa,
Chuquiraga spinosa, Croton lechleri, Lepidium meyenii,
Mauritia flexuosa, Maytenus macrocarpa, Physalis peru-
viana (Choi et al., 2024).

Green tea extract had an anti-inflammatory effect in
skin diseases and acts on mucous membrane warts. In
some cases, phytoimmunotherapy can complement syn-
thetic remedies (Tabolacci et al., 2023).

One of the dangerous diseases, in the treatment of
which the use of herbal preparations is proposed, is mel-
anoma, which is complicated by atypical transformation
of the melanin pigment under the influence of radiation.
Melanoma is characterized by heterogeneity and the
ability to metastasize. At the same time, BRAF kinase
is activated. The target on which the drugs vemurafenib
(Vemurafenib), dabrafenib (Dabrafenib) and encorafenib
(Encorafenib) acted was identified.

Trimetinib, binimetinib, and colometinib are pro-
posed for targeted therapy, which prevent the progres-
sion of melanoma. Currently, it has been established that
melanoma is an immunogenic disease that is amenable
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to immunotherapy, but this complicates treatment. Mel-
anoma progresses through several mechanisms, so the
use of immunotherapy is considered possible. This leads
to the need to find non-toxic phytoremedies for the treat-
ment of melanoma, in particular, those with immuno-
modulatory properties (Behl et al., 2021).

Indeed, a number of sources indicate the presence of
immunomodulatory activity of plants and their metabo-
lites. Green tea extract has a therapeutic effect on inflam-
matory markers (IL-6, IL-1P) of interest. Currently, there
are no phytodrugs that have therapeutic properties for
melanoma. However, their use may be able to reduce the
dosage of chemotherapy drugs (Tabolacci et al., 2023).

Mini plant extracts proposed in Ayurveda are recom-
mended for the prevention of severe dementia (Hanafy
et al., 2020). There is information on the feasibility of
combining melanin and donepencil with plant extracts
that protect mitochondria (Imran et al., 2024).

Amyotrophic lateral sclerosis is a neurodegenerative
disease, which is accompanied by the death of central
and peripheral neurons, constant progression and lethal-
ity. In recent years, the progression of the disease has
been observed in all age groups.

The disease is mainly diagnosed in people of mature
and working age with high intellectual and professional
potential, which leads to their disability and death.

The development of the disease is facilitated by
genetic factors, oxidative stress, excitotoxicity, forma-
tion of protein aggregates, disruption of autophagy pro-
cesses, neuroinflammation, disruption of post-transcrip-
tional modification of RNA, as well as axonal transport
and mitochondrial dysfunction (Brduer et al., 2018;
Ramesh & Pandey, 2017; De Vos & Hafezparast, 2017).

Amyotrophic lateral sclerosis is the most common form
of neurodegenerative disease, leading to paralysis and even-
tual death. Dysfunction of motor neurons is a typical sign.

It has been established that already in the early stages
of amyotrophic lateral sclerosis, there is a violation of
the transmission of electrical impulses from one neuron
to another, which is associated with the release of a sig-
nificant amount of glutamate, which has a toxic effect.
Suppression of antioxidant activity in neurons of the spi-
nal cord and brain causes their damage by oxygen free
radicals. In amyotrophic lateral sclerosis, a disturbance
in upper neurons is associated with changes in the trans-
mission of excitation to the spinal cord, motoneurons,
and skeletal muscles. Also, with amyotrophic lateral
sclerosis, the exchange of lipids and DNA is disturbed,
and pro-inflammatory cytokines accelerate the further
degradation of motor neurons.

A drug approved by the FDA for the treatment of
amyotrophic lateral sclerosis is riluzole (Brizol) (Chy-
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styk, 2019). Riluzole is a benzodiazole derivative that
blocks the release of glutamate, i.e. reduces glutamate
neurotoxicity. The drug inhibits the release of glutamate,
inactivates voltage-dependent sodium channels, com-
petitively blocks N-methyl-D-aspartic acid receptors.
Riluzole also stimulates G-protein-dependent pathways
of nerve impulse transmission. The drug protects motor
neurons from the excitotoxic effect of glutamate and
prevents the death of cerebral cortex neurons in hypoxia.
Due to the blockade of glutamate neurotransmission, the
muscle relaxant and sedative effect of the drug, as well
as its anticonvulsant effect, were revealed in the exper-
iments. It is believed that it increases life expectancy.

Sometimes it is also recommended to prescribe edar-
avone (Xavron). Edaravone inhibits lipid peroxidation
by binding free radicals. Thanks to its action, it absorbs
both water-soluble and fat-soluble peroxyl radicals, trans-
ferring an electron. The drug can absorb water-soluble
peroxyl radicals that initiate chain chemical reactions,
as well as fat-soluble peroxide radicals that support this
chain. This drug is prescribed for amyotrophic lateral
sclerosis and in the treatment of stroke. In the literature,
there is information about the possibility of using the drug
Dysport in amyotrophic lateral sclerosis. Dysport is a bot-
ulinum toxin of the A-hemagglutinin type.

Among herbal preparations for the treatment of
amyotrophic lateral sclerosis, the addition of cannabi-
noids as part of complex pharmacotherapy is recom-
mended (Whiting et al., 2015; Bonini et al., 2018).
Among other herbal remedies for amyotrophic lateral
sclerosis, those containing polyphenols such as genis-
tein, resveratrol, and quercetin are noted for their antiox-
idant properties and antiapoptotic effect (Hakeem et al.,
2021). Herbal preparations for the treatment of amyo-
trophic lateral sclerosis should contain antioxidant com-
ponents that not only suppress oxidative stress, but also
have an anti-inflammatory effect and reduce glutamate
release (de Oliveira et al., 2023). In amyotrophic lateral
sclerosis, the effectiveness of resveratrol and quercetin
is emphasized, which, in addition to their antioxidant
effect, also have anti-aging properties. This confirms the
expediency of their appointment in this disease (Mon-
teiro et al., 2023).

In amyotrophic lateral sclerosis, plant extracts con-
taining carotenoids are recommended, which suppress
oxidative stress, normalize the transmission of excita-
tion in motoneurons, and have an anti-inflammatory
effect (Kabir et al., 2022).

Taking flavonoids in amyotrophic lateral sclerosis
prevents damage to neurons. Extracts of these plants
have practically no side effects. In addition to normaliz-
ing nervous activity, flavonoids have anti-inflammatory,
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antiviral, anti-allergic, anti-apoptotic and anti-throm-
botic effects, restore the content of cytochrome C (Fay-
sal et al., 2024).

Multiple sclerosis is the most common demyelinat-
ing disease of the nervous system, which leads to the
disability of people of young working age. After 10
years from the onset of the disease, approximately 50%
of patients are able to move around only with the help of
outsiders (Rommer & Zettl, 2018).

Multiple sclerosis affects women more often, but the
adverse course of the disease is also noted in men. Timely
and targeted treatment allows delaying the onset of disabil-
ity. The latest scientific research is devoted to the study of
the etiology, pathogenesis and clinical diagnosis of multi-
ple sclerosis. Its development is associated with demyelina-
tion, due to which work capacity can be impaired already at
the age of 2030 years (Skliar et al., 2020).

Although the pathogenesis of the disease is not yet
fully understood, among the main causes of the develop-
ment of multiple sclerosis are:

1. Genetic predisposition — more than 200 genetic
risk factors are known.

2. Implementation of hereditary predisposition under
the influence of external factors.

3. Viral infections, including Epstein-Barr virus, her-
pes simplex viruses, herpes type 6, cytomegalovirus,
chlamydial infections, endogenous retroviruses.

4. Vitamin D deficiency.

5. Smoking.

6. Changes in the gut microbiome and other factors

Some of the intestinal bacteria are triggers because
they contribute to the launch of autoimmune processes
in multiple sclerosis. Other bacteria, on the contrary, can
be protectors, because they contribute to the formation
of immune tolerance, which protects against excessive
allergic reactions.

The composition of persistent viruses also has a cer-
tain genetic component. As a result of the interaction
of these factors, an autoimmune response is initiated.
The effector stage of the immunopathological response
in multiple sclerosis has been studied quite fully, and
the T-cell link of immunity plays a significant role in
it (Ontaneda et al., 2015; Macaron & Ontaneda, 2019).

The initial step is the activation of CD4* T lympho-
cytes, called helper (Th) cells, outside the central nervous
system. These cells are the main initiators of the patholog-
ical process in multiple sclerosis. Their activation occurs
under the influence of pro-inflammatory cytokines, in
particular tumor necrosis factor-a (TNF-a) and interfer-
on-y (IFN-y). Molecular mimicry of viruses and double
expression of T-cell receptors are the main triggering
mechanisms for starting the pathological process. Many
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bacterial and viral antigens, such as the Epstein-Barr
virus, have amino acid sequences homologous to autoan-
tigens of the nervous system. This leads to the initiation of
a pathological autoimmune response of T-lymphocytes,
subject to the appropriate immune status of the body.

The initial step is the activation of CD4* T-lym-
phocytes, called helper cells (Th), in the periphery
outside the CNS. These cells are the main initiators of
the pathological process in multiple sclerosis. Their
activation occurs under the influence of pro-inflamma-
tory cytokines — tumor necrosis factor-a (TNF-a) and
interferon-y (IFN-y). The main triggering mechanisms
of activation of the pathological process are molecu-
lar mimicry of viruses and double expression of T-cell
receptors. Many bacterial and viral antigens, such as the
Epstein-Barr virus, have amino acid sequences homol-
ogous to autoantigens of the nervous system. This is
what causes the pathological autoimmune response of
T-lymphocytes to be triggered, given the corresponding
immune status of the organism. Another variant of acti-
vation is the presence of a part of T-lymphocytes with
two receptors: one for a bacterial antigen, the other for
an autoantigen. During a bacterial infection, their acti-
vation occurs, which triggers an autoimmune pathologi-
cal process. While resting T cells have limited ability to
enter the brain and spinal cord, activated T cells express
many molecules, including chemokines, adhesion mol-
ecules, metalloproteinases, and reactive oxygen species,
that facilitate their entry into the CNS. In parallel with
the activation of T-lymphocytes on the periphery, CNS
factors arise — persistent viral infection and metabolic
stress, which increase the expression of adhesive mol-
ecules on endothelial cells. At the second stage, after
interaction with adhesion molecules, the endotheliocytes
of the vascular wall allow T-lymphocytes to penetrate
through the blood-brain barrier into the brain. Activated
astrocytes, secreting matrix metalloproteases, contrib-
ute to proteolysis of vascular wall proteins, damage to
myelin-forming oligodendrocytes and myelin itself. At
the third stage of immunopathogenesis, T cells are reac-
tivated in the CNS by antigen-presenting cells, which
are macrophages and microglia. CNS-infiltrating Th
cells and secondarily activated macrophages and micro-
glia secrete proinflammatory cytokines that cause B-cell
activation with antibody production. This only increases
inflammatory reactions and increases the permeability
of the blood-brain barrier. Immune cells destroy mye-
lin, and involved macrophages carry out phagocytosis
of damaged areas of myelin. In recent years, it has been
proven that the B-cell link of immunity plays a signif-
icant role in the maintenance of immunity in multiple
sclerosis (Rae-Grant et al., 2013).
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Clinical neurological symptoms in multiple sclerosis
include:

1. Damage to the pyramidal tract — suppression or
reduction of tendon reflexes, the appearance of patho-
logical reflexes, central paresis.

2. Violations of sensitivity — paresthesias, decreased
sensitivity.

3. Damage to the cerebellum — intentional tremor when
performing coordination movements, ataxia, dysmetria.

4. Visual disorders — reduced vision, retrobulbar neuritis.

5. Ophthalmological disorders — eye movement dis-
orders, nystagmus, diplopia.

6. Damage to the brain stem — dysarthria, dysphagia.

7. Dysfunction of the pelvic organs — urination disor-
ders, constipation, erectile dysfunction.

8. Other symptoms are dizziness, chronic fatigue
syndrome, pain syndromes, depression, cognitive
impairment (reduced memory, impaired concentration).

For the treatment of multiple sclerosis, immunos-
timulators are prescribed — beta interferons, as well as
immunosuppressants — teriflunomide, monoclonal anti-
bodies (natalizumab, daclizumab, ocrelizumab).

To reduce spasticity, muscle relaxants of central
action are used - baclofen, as well as its combinations
with other muscle relaxants, for example, tolperisone
(Odintsova & Kopchak, 2021).

Currently, for the treatment of multiple sclerosis,
drugs of plant origin, in particular plant extracts of can-
nabis, are increasingly used. Among the cannabis drugs
used in multiple sclerosis, nabiximols (Sativex) is noted.
This drug contains standardized cannabinoids — tet-
rahydrocannabinol (THC) and cannabidiol (CBD). The
mechanism of action of THC is related to the stimulation
of cannabinoid receptors of the first (CB1) and second
(CB2) types, which leads to increased appetite, reduced
pain, and changes in emotional and cognitive processes.
In contrast to the weak agonistic activity of THC, CBD
acts as a negative allosteric modulator of CB1 receptors,
the most abundant G protein-coupled receptor (GPCR)
in the body. Cannabinoids exhibit immunosuppres-
sive and neuroprotective effects, which is explained by
inhibition of the secretion of interleukins 12 and 23 by
microglial cells, as well as inhibition of the activity of
COX-2 and tumor necrosis factor (TNF-a) upon stimu-
lation of CB receptors (Lim et al., 2017).

Of the herbal preparations that are proposed to be
included in multiple sclerosis treatment regimens, Ginkgo
biloba leaf extract, which is available in capsules, is espe-
cially noteworthy. The drug normalizes metabolism in the
cells of various organs, and also improves the rheolog-
ical properties of blood, microcirculation, and mediator
processes in the central nervous system. Ginkgo biloba
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increases the resistance of brain tissues to hypoxia, pre-
vents erythrocyte aggregation and inhibits the activity of
platelet activating factor (PAF). Also, the drug contributes
to the formation of an endothelium-dependent relaxing
factor — nitric oxide (NO), which expands small arteries,
increases the tone of veins and normalizes the blood sup-
ply of vessels. In addition, it prevents the formation of free
radicals, showing antioxidant activity (Wang et al., 2007
Chan et al., 2007; Nash & Shah, 2015). It is also possible
to prescribe plant extracts containing natural cardenolides,
which can be useful in neurological diseases. Antioxidant
and anti-inflammatory effects have been established for
these compounds, which explains their promise in the ther-
apy of multiple sclerosis (Kabir et al., 2022).

In scientific foreign literature, in particular in key
publications devoted to the treatment of multiple scle-
rosis, plant extracts are recommended, the active sub-
stances of which are saffron metabolites — crocin, croce-
tin and picrotoxin. Saffron and its metabolites exhibit
antioxidant and anti-inflammatory effects, and also
affect apoptosis. Their mechanism of action is related
to the modulation of signaling pathways of cell sur-
vival and death, playing a role in neuroprotection. These
compounds have practically no toxic effect on the body,
which makes them promising for inclusion in treatment
regimens (Abdian et al., 2024).

Multiple sclerosis is one of the neurodegenerative
diseases in which herbal remedies have a therapeutic
effect due to the content of polyphenols. Many patients
with neurodegenerative diseases suffer from disorders
of the work of the small and large intestines, while
ascertaining changes in their microbiological compo-
sition. On the one hand, metabolites of polyphenols
normalize the activity and microbiological compo-
sition of the intestine, on the other hand, penetrating
through the blood-brain barrier, they affect the nervous
system, changing the activity of enzymes and compo-
nents of signaling pathways (Chatterjee et al., 2024;
Chatterjee et al., 2024).

Limonene is a widespread orange terpene, the main
component of orange peel, a cyclic monoterpene. Has a
wide spectrum of pharmacodynamics. It has an antiox-
idant effect in case of oxidative stress, anti-inflamma-
tory, antimicrobial effect, regulates apoptosis processes.
A neuroprotective effect in neurodegenerative diseases
has been revealed. Obtained results of preclinical and
clinical studies of limonene (Eddin et al., 2021).

Conclusions. Thus, despite the proposed and
accepted drugs for the treatment of neurodegenerative
diseases, which are quite effective, their combination
with herbal preparations allows to increase the thera-
peutic effect, and in some cases to eliminate side effects.
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© H. I'opuakoBa, T. lapuuk, Y. Jymuk, O. llymeiiko, O. Knumenko, H. CaBuenko, A. lopomenko, O. Puikenko 21 ==



MeguuuHa. Papmauin

Hetipooezenepamugni 3ax6opiogants 6UHUKAIOMb YHACTIOOK HEUPOHI8 KOpU Ma cnunno2o Mo3Ky. Kodcne i3 yux 3axeopiosans mac ceiii
namoeenes i Kiacu@ixayiro pekomenoo8anux Iikapcokux 3acobie. B ocmanui poku nesHy epyny yux npenapamis 3aimaioms JikapCoKi
3aco00U POCIUHHO20 NOXOOMHCEHHA aDO iX KOMOIHaYIi i3 3ameepOANCeHUMU NPenapamamis, wo 0oNoMazae 30inbuumu MeousHy 0onomozcy
X6opum i pobumu ii Oinbus YinecnpsamMo8aHo.

Mema pobomu — susnayumu 20108Hi Cy4acHi NiKapcobKi 3acodu 0l NiKyeanHs HelpooecenepamueHux 3axXe0plo6ams, GUAGUNU
@imonpenapamu, sAKi MOHCHA 6KNIOUAMU 8 KOMNIEKCHY (apMakomepaniio.

Mamepianu ma memoou. Ha niocmagi oanux gimuusHAnux i 3apyoischux 00CiodiceHb ujo0o 3acmocy8anHs JKAPCbKUX 3acodig 0
JKYB8AHHA HElPOOe2eHePaAMUBHUX 3aXE0PIOBAHD, . MAKOHC MONCIUSICMb iX Kombinayii 3 pimonpenapamamu 3a oanumu SCOPUS, «Web of
Sciencey, Google Scholar ma inwux nokazano cnpsmMosaHicmy aKmugizayii GUKOPUCMAHHS (PIMONPenapamie nio 4ac JiKy8aHHs. Yux Xeopoo.

Pezynomamu oocnioxycenns. Busnaueno namoeenes i mexamizmu SUHUKHEHHS MAKUX 3aX80plosams, sik xeopoba Illapkincoua,
xeopoba [ enminemona, x6opoba Anvyeetivepa i 6iunuil amiompogiuHuil cKkaepo3, posciaHull ckaepo3. Hadano eonoemni naseu nixap-
CbKUX npenapamie, sKi NPU3HAYamy 3a yux X6opoo, ma OnucaHo Mexaunizmu ix oii. Bkazano ochosHi ¢pimonpenapamu, sIKi MONCIUBO
BUKOPUCMOBYBAMIU 3d HEUPOOe2eHePAMUBHUX 3AX60PI0BAHL 000AmMKO80 00 6a3060i mepanii 3 Memoro nioguujeHHs eghekmusHocmi ma
NOKpawjeHHs Cmawy nayicHmis.

Bucnosku. @imonpenapamu 0oyinbho suxopucmosgyeamu s cynymui 3acobu 3a xeopoou Ilapkincona, xeopoou I'enminemona,
X80pobu Anvyeetimepa i 6iuH020 amMiompoghiuH020 CKIepO3y, PO3CIAH020 CKepo3y. AKYeHMOBAHO Y8azy HA MeXaHizmax Oii yux 3acoois.
Ilepeniueno gpimonpenapamu, ski ModcHa exa04amu 00 papmakomepanii netipooezeHepamuHux 3axeoplo6ams.

Knrouogi cnosa: neiipooecenepamugni 3axeopiosanis, pimonpenapamu, NOCUNEHHS eeKmMUeHOCHI NiKy6aHHSL.
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PHYTODRUGS COMBINED WITH PHARMACOTHERAPY AGENTS FOR THE TREATMENT
OF NEURODEGENERATIVE DISEASES (REVIEW OF LITERATURE)

Actuality. In Ukraine and in the world as a whole, neurodegenerative diseases are widespread, the number of which is not
decreasing, such as Parkinson’s disease, Huntington’s disease, Alzheimer’s disease and amyotrophic lateral sclerosis, multiple sclerosis.
Neurodegenerative diseases arise from the neurons of the cortex and spinal cord. Each of these diseases has its own pathogenesis and
classification of recommended drugs. In recent years, a certain group of these drugs is occupied by medicinal products of plant origin
or their combinations with approved drugs, which helps to increase medical care for patients and makes it more targeted.

The aim of the study. |dentify the main existing drugs for the treatment of neurodegenerative diseases, identify herbal drugs that
can be included in complex pharmacotherapy.

Materials and methods. Based on the data of domestic and foreign studies on the use of medicinal products for the treatment of
neurodegenerative diseases, as well as the possibility of their combination with herbal drugs according to the data of SCOPUS, “Web
of Science”, Google Scholar and others, the direction of activation of the use of herbal drugs in the treatment of these diseases is shown.

Research results. The pathogenesis and mechanisms of the occurrence of such diseases as Parkinson’s disease, Huntington’s disease,
Alzheimer'’s disease and amyotrophic lateral sclerosis, multiple sclerosis have been determined. The main names of drugs prescribed
for these diseases and their mechanisms of action are described. The main herbal drugs that can be used in neurodegenerative diseases

in addition to the basic therapy in order to increase efficiency and improve the condition of patients are indicated.

Conclusions. Phytodrugs are recommended to be used as concomitant treatments for Parkinson’s disease, Huntington’s disease,
Alzheimer’s disease, amyotrophic lateral sclerosis, and multiple sclerosis. Focused attention on the mechanisms of action of these
means. The herbal drugs that can be included in the pharmacotherapy of neurodegenerative diseases are listed.

Key words: neurodegenerative diseases, phytodrugs, efficiency enhancement.

Beryn. AkryanbHicTs. HeliponerenepaTusHi 3aXBo-
PIOBAHHS — TPyTIa CIIaIKOBHX a00 OTPUMAHUX IPOTITOM
XKHUTTSI XBOPOO HEPBOBOI CHUCTEMH. BaxnBuM epexTom
X 3aXBOPIOBAHb € MpOTpeciiiHa 3arndenb HePBOBUX
KIIITHH, 110 BEZE JI0 PI3HUX HEBPOJIOTTYHUX CUMIITOMIB,
mepexyciM 10 IeMeHIlii Ta mopymeHHas pyxy (Connors et
al., 2020; Belenichev et al., 2023-2025).

Haremep mo HeliponmereHepaTHBHHX 3aXBOPIOBaHb
HaJEeXKHUTh Benuka rpyna xsopod IIHC, y matorenesi
SIKHX B1IOyBa€ThCS HE3BOPOTHS 3aru0eib HEHWPOHIB
y MEBHUX BIJAIIAX TOJIOBHOTO a00 CIMHHOTO MO3KY.
Pa3oM 13 THM TIONIKO/PKEHHS HEHpOHIB 3a Helpone-
TCHEPATUBHUX 3aXBOPIOBAaHb BiJ0YBAIOTHCS B Pi3HUX
Bigminax [[HC ta € THHOBHMH IJIsT KOXKHOTO 3aXBOPIO-
BaHHS:

— 3a xBopoOu [lapkincona ta 'eTiHrTOHA CriocTepi-
raeTbes 3aru0eib HEHpPOHIB 0a3aJbHUX sIIEp, IO BEAe
JI0 TIOPYIICHB PYXY;

— 3a XBOpoOM AJblreiiMepa BiiOyBaeThCs 3aru0ens
HEHUPOHIB KOPH Ta TIMOKaMITy, 1110 BeJie 70 MOSBH KOTHi-
TUBHUX PO3JIAJIiB;

— 3a OiyHOTO amioTpo(dIYHOTO CKJIEpO3y BH3HAYA-
I0Th 3aru0enb CIHUHAJIBHHUX, CTOBOYPOBHX, KOPKOBHX
MOTOHEHPOHIB, M0 XapaKTePH3YEThCSI M SI30BOIO CII1a0-
KICTIO;

— 32 PO3CISTHOTO CKIIEPO3Y CIIOCTEPITaEThCs IEMIENTi-
Hi3aI[is1 HEPBOBUX BOJIOKOH.

®diroTepanis. Yaconuc

HesBaxkatoun Ha iCHyBaHHS aKTHBHHX ICHXOTPOII-
HUX JIIKAPCBKUX 3ac00iB, JIIKYBaHHS IIMX CTaHIB 3aJU-
MIA€TBCS CUMITOMAaTHYHUM Ta HE 3MIHIOE aKTHBHOTO
nepediry 3axBOpPIOBaHHS. Y JIKYBaHHS ITMX XBOPOO
BKJIIOUCHI 0a30Bi Ta POCIMHHI MpemnapaTH 3 ypaxyBaH-
HSM MEXaHi3My 1X Aii.

MeTa J0CaiKeHHS] — BU3HAUUTH TOJIOBHI CyYacHi
JKapchKi 3aco0M Ui JTIIKYBaHHS HEWpOJereHepaTHB-
HHUX 3aXBOPIOBAHb, BUSBUTH (hiTOMpENapaTH, sIKi MOXKHA
BKJTIOYAaTH B KOMIUIEKCHY (hapMaKOTEepaIrio.

Metoau gociimkenns. Ha migcraBi JaHuX BITYM3-
HSHUX Ta 3apyODKHUX JOCIIKEHB I0J0 3aCTOCYBaHHS
JKapChKUX 3ac00iB JUIs JTiKyBaHHS HEHpoaereHepaTuB-
HUX 3aXBOPIOBaHb, & TAKOX MOXKIIHBICTH 1X KOMOiHa-
uii 3 ¢irompenaparamu 3a ganumu SCOPUS, «Web of
Science», Google Scholar Ta iHIIMX MMOKa3aHa CIIPSMO-
BaHICTh aKTHBIi3allil BUKOPUCTAHHS (iTONpENnapaTis mix
gac JIiKyBaHHS IIMX XBOPOO.

PesyabraTn gociigeHb Ta ix 00ropopeHHs. XBo-
poba IlapkiHcoHa — 1€ XpOHIUHE HelpoaereHepaTuBHE
3aXBOPIOBAHHS, sIKE BUHHKAE BHACIIIOK HeHpodizio-
norivHuX ypaxkeHb y TkanmHax IIHC. ITig vac ii pos-
BUTKY BiIOyBa€ThCs YpaXXEHHS s/Ipa eKCTpanipaMigaib-
HOi CHCTEMH, IO XapaKTepU3YEThCS TPEMOPOM pYK,
TOJIOBH, M’5131B 13 3araJIbHOIO CKYTICTIO, OpaiuKiHEe3i€H0,
opomudpeHiero (YIOBUIBHEHHSIM TICUXIYHHUX TIPOIIECIB).
BaxxnuBo, 1110 y XBOpUX Ha MApKIHCOHI3M 3’ SBISIOTHCS
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TaKOXX 1 HEMOTOPHI CHMIITOMH: HEBPANTiUHI MOPYIICHHS
BHACIIIOK IHCYIBTY, YEpPEIHO-MO3KOBI TPaBMH, OTpPY-
€HHS XIMIYHUMH PEUOBHHAMH, TEPEA03yBaHHS HEHpO-
nentukis Tomo (I.N. Karaban et al., 2017).

B ocHOBI maroreHe3y mapkiHCOHI3MY JIeXkaTh TOPY-
mieHHs OalaHCcy MemiaTopiB y [HEsIKHX CTPYKTypax
IHC (6a3anpHuX siipax, YopHiil cyOcTaHIii Ta iH.), mo
XapaKTePU3y€eThCS 3HWIKCHHSAM KUTBKOCTI Jo(haMiHy Ta
301IbIICHHSIM BUBUIBHEHHS areTuixominy. YopHa cyo-
CTaHIIis 32 TAPKIHCOHI3MY IMOCTYIOBO 3HEOAPBIIOETHCS,
OCKIJIBKH B Hilf THHYTh HEHPOHH, SIKi MICTSTH HMIrMEHT
HEHpOMETIaHiH.

Lleli mirMeHT YyTBOPIOETHCS 3 KaTeXOJaMiHIB —
niokcupeninananiny (JJODA), nopaminy. Y marorenesi
NpPOSBIB MAapKiHCOHI3MY MOXYTh OpaTH y4acTb TaKOX
cepotoHinepriuni, TAMK-epriuHi Ta iHIIII CHCTEMH.

Binbnricts mikapchbkux 3aco0iB I JTIKyBaHHS Tap-
KIHCOHI3MY BIUTMBalOTh a00 Ha YTBOpPEHHS A0(hamiHy
(meBosioHa 3 KapOigHOKW a0o OeH3mepenuaoM), adbo Ha
foro HakonmuueHHS (OpPOMOKPUNTHH, PaMIMEKCOd,
pominepon, iHTiOiTop MAO B (ceneriniH, pasariiis,
cadinamin), iariditopu KOMT (enTakaron)). BinOysa-
€THCSl HAKOMMWYCHHS Ao(aMiHy B CHHANTHYHIN IIITHHI
NMDA-penentopiB, NPUTHIYCHHS TITyTaMaTepUIHOTO
BIUIMBY, TiJIBUILEHHS BUBUIbHEHHS N0(aMiHy 3 MpecH-
HanTHYHUX 3akindeHb (Karaban et al ., 2016).

Mo 3aco0iB, SIKi IPUTHIYYIOTH XOMiHEPTiYHNI BIUINB,
HaJIeKaTh EHTPaJbHI M- Ta H-XOJIHOOIOKATOpH (TpH-
rekcu(eH1 I, UKIIO0I, OIMepHUINH).

[TopymieHnst HelpoHiB 3a xBopoOu IlapkiHcoHa
MOSICHIOIOTh HEBIPHUM 3TOPTaHHSIM (-CHHYKJICIHY, 10
MIPU3BOIUTE 10 (POPMYBaHHS B MO3KY OLITKOBHX arpera-
TiB (TUThIA JIEBi).

3a knacu(ikalier MPOTHITAPKIHCOHIYHI TpenapaTH
HaJIeXKATh JI0:

— MOXIJHKUX To(aMiHy MOMEePETHUKIB CHHTE3Y J0(ha-
MiHy (J1leBojonatkapOuzomna, JeBopona+oOeHcepaszun),
TOOTO 10 A0(haMiHy TOAIOTHCS IHT10ITOPH JeKapOOKCH-
J1a3u. MOXKIIMBE TAKOXK JI0JaBaHHs €HTaKalloHa — 1Hri0i-
Topa kKarexon-O-MeTmiTpancpepasy;

— JiKapchki 3aco0u, 10 MiIBUIIYIOTH BMICT Jo(a-
MiHY B CHHANTUYHIH [IUTHHI;

— are’Tu 10(aMiHOBHX PEIeNTOPiB (OPOMOKPHUIITHH,
POIIHIPOJ, TPAaMINIEKCON, POTHIOTHH, TPUOEIII);

— iHribiTopu MoHOaMiHOOKcHAasu Tumy B (cereri-
JIiH, pa3aruiiy);

— iHridiTopu karexon-O-meruntpancdepasu (eHTa-
KarioH, TOJKAIIOH).

1. 3aco0wu, 110 i IBHIIYIOTE BMICT A0(haMiHy B CHHAII-
THYHIN IIIJTHHI: 301bIIYOTh MO3aKITITHHHY KOHIICHTpA-
10 fo(aMiHy IUITXOM 301TbIIEHHS HOTO BUBLIBHCHHS
1 IpUTHIYEHHS HOTO 3BOPOTHOTO 3aXOIUICHHS B MPECH-
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HANTUYHUX HEPBOBUX TKAHMWHAX 3aBISKU BIUIUBY Ha
NMDA-penenTopu (aManTajvH).

2. AHTaroHiCTH aleTWIXONiHy (TpuUrekcudeHiau,
opdeHaapuH, MpOoNHKIiAnH). brokama MyckapHHOBUX
penenTopiB 3MeHINye iHriOyiody maifo Ha AodamiHOBi
HEPBOBI 3aKiHYEHHS, [0 KOMIICHCY€E HEeCTadyy CHIOTCH-
HOTO A0(daminy.

[eprrimvu TiKapChbKUME 3ac00aMHU POCIHHHOTO ITOXO-
JOKCHHS JUISl JTiKyBaHHs xBopoOu IlapkincoHa ctanm aro-
HICTH KaHAOIHOITHUX PELENTOpPIB (TeTpariIpoKaHabiHoI,
kaHaOiHo). AkTuBHICTE CB 1-2 perientopiB mokpaniye
BI)KHMBaHHS J0(PaMiH-NPOIYKYIOUNX HEHPOHIB 1 MPOSB-
nsie antuokcunanTHui edexr (Kabir et al., 2022).

OnHUM i3 TOOBHUX AIIKAIOINIB, SIKHI Ma€ IPOTHA-
MIOPiIHY aKTHUBHICTb, € MIPCIUTHH, KU BIUIMBAE Ha
CYNEPOKCUIMCMYTA3y 1 BUKIIUKAE IETIOIIMEPHU3AIIi0 Ta
nectabimizanito (idpui, TOMY € BaKIMBHM KOMITOHEH-
TOM y JIiKyBaHHI HEHpOIEreHepaTHBHUX 3aXBOPIOBAHb
(Sharma et al., 2023). 3aci0, orpumanuii 3 6epramory i3
3aCTOCYBaHHSIM HAaHOTEXHOJOTiH, MPOSBISIB aKTUBHICTh
3a gemeHIii (Scuteri, Sandrini et al., 2021). ExcrpakTu
3 OepraMoTy MaiH 3HAaYHWH BIUIMB Ha HeEHpoaTore-
He3 0010, B TOMY YHCII y XBOPHX, AKi CTpaKJaJld Ha
neMeHtriro. [Ipr3Haganm eKCTpakT! y BUIVIAI apoMare-
partii, yCIIIIHO JIIKyBaJdl XPOHIUYHHUH, HEHpOIaTHIHUH
ou1b (Scuteri, Sakurada et al., 2022).

Excrpaktu pocnun poxy bictopis Marore mmpo-
KAH CIIEKTp 3aCTOCYBaHHS — JIKYBAaHHS PEBMAaTH3MY,
TyOepKyIb03y, 3alaIbHAX 3aXBOPIOBAHb, Y TOMY YHCII
IuXajdbHUX nUIAXiB. Haremep y uiteparypi 3’sBU-
JIMCS TIOCWIaHHSI Ha HAsIBHICTh MPOTHUIYXJHMHHOI, NPO-
TH3aMaNIbHOI, TPOTOKCHYHOI, NPOTHMIKPOOHOT ii,
a B OCTaHHI POKM BCTAaHOBWJIM €(DEKTHBHICTH iX Mix dac
JKyBaHHS JiabeTy Ta HeHpoaereHepaTHBHUX 3aXBOPIO-
BaHb (Javid et al., 2024).

PocnuaHi 3ac00u Ta penaparty 3 BOIOPOCTEH 4acTo
MPU3HAYAIOTh 32 HEHPOJCTCHEPATHBHUX 3aXBOPIOBAHb,
3Ba)KAIOUM HA 1X AHTHOKCHUAAHTHY, IPOTH3AIAIBHY
AKTHUBHICTH, 310HICTH BIUTMBATH Ha OUIKOBUH OOMIH,
3aTpUMYyBaTH PO3BUTOK amionizy. Kpim Toro, 1 3acoou
MOXYTh 3MCHIIYBaTH PiBEHb IVIIOKO3H 3a I[yKPOBOTO
niabety, momnepemkaru imemMito Mo3ky (Hannan et al.,
2020; Li et al., 2020; Ding et al., 2019).

JIs IOCHIIeHHS BIUTUBY HasBHUX 3aCO0IB ISl JIIKY-
BaHHA XBopoOu llapkiHCOHA BCce WacTimie 3BepTaloThes
0 30IpHHMKIB AFOpBEIM 1 MOPIBHIOKOTH BIACTHBOCTI
¢iTonpenapaTiB i3 CHHTETUYHUMH, TOMY 4YacTO I0Ja-
I0Th Tpernapartd KypKyMH, MyKyHH, iIMOUpPY 3 METOIO
MOCHWJICHHSI aHTHOKCHJAHTHUX BJIACTUBOCTEH 1 aHTH-
XOIIIHECTEPa3HUX MPOTU3AMMAIBHUX BIACTHBOCTEH, IO
nporomarae 301TbImnTH eeKTuBHICTD JikyBaHHs (Deka
etal., 2023).
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AxruBariss CB-1 pernentopiB Moxe CIpHUSTH BUAI-
JIHHIO J0(aMiHy, 110 € MiACTaBOI IS 3aCTOCYBaHHSI
npernapariB - KaHaOiHOIAIB JUIs  JIIKYBaHHS XBOpPOOH
[Mapkincona. Aktusaiiisi CB-2 perentopis 3a XBOpoOH
[Tapkincona mokpanrye BHXKHBaHICTh A0(aMiHOUYTIHN-
BuX HelipoHiB (Ranieri et al., 2016; Lim et al., 2017) ta
no(haMiHOMPOAYKYIOUMX HEHPOHIB YHACTIIOK CTHMYJIS-
mii yrBopenHs cynepokcuaucmyrtasu (Hill, 2015).

3apa3 MpOIOBXKYETHCS IMOUIYK (hiTompenaparis, sKi
MOXYTh MOCHIUTH €(PEKTHBHICTh JIKYBaHHS XBOPOOH
[Mapkincona. Lli ¢iTozacoOu 3acTocoBaHi Ha MifcCTaBi
poOIT aropBeH 1 J03BOJISAIOTH 30UTBIIUTHA BMICT Ao¢a-
MiHYy, MarOTh NPOTH3alaJbHY Ta aHTUXOJIIHECTEpPa3HY
akTUBHICTh. Cepell HUX BIJOMI EKCTPAKT KypKyMH
(Curcuma longa), mykyHa nekyda (Mucuna pruriens),
iMOup anTeunuid (Zingiber officinale), GakoH MOHbBE
(Bacopa Monnieri), Hapa ingiicekuii (Nardostachys
jatamansi), amBaranga (Withania somnifera), po3to-
porma msivMucta (Silybum marianum). Yei mi pocnuH#
MICTSITh KOMILIEKC MOMI(EHOIIB 1 TpaloTh pojib Y HEl-
poTpaHcMicii, TPOXOAATh Kpi3h remMaroeHiedamiyHui
0ap’ep, BIUIMBAIOThH HA CYJUHHY cucTeMy. Bci ekcTpakTn
POCIMH BOJOMIIOTH MPOTUBIPYCHOIO, OAKTEPHIUAHOO
Ta IPOTU3ANATEHOIO0 aKTUBHICTIO. JlesKi 3 X poCInH-
HUX 3aC001B BKJIFOYAIOTh y ACSIKUX KpaiHaX y MpOTHIIAp-
KIHCOHIUHY Teparito (Aijaz et al., 2024).

O/iHi€r0 3 TOJIOBHUX BJIACTHBOCTEH LIMX POCIMHHUX
3ac00iB € MiHIMaJbHA KIJBKICTh MOOIYHUX €(EKTIB i
4ac 3acTocyBaHHs. DiTorpenaparu nposiBisOTh IPOTH-
3analbHUN, aHTUKOKCUIAHTHUHN, aHTHXOJIIHEeCTepa3HIA
edext ogHouyacHo. Lli eexTn mpoSBIAIOTECS y Mpemna-
pariB kypkymu. OcoOiiMBa yBara MpHIUISETLCS POCITH-
HaM, 1110 MiCTSTh KypKyMiH, 3aBJSIKH X IMyHOMOIYIIOIO-
YHM BJIaCTHBOCTSM. BU3HAYEHO EKCTPAKTH POCIIHH, SIKi
MO)KHA MpU3HA4YaTH 3a XBopoOu Ilapkincona. 3aBasku
KOPHCHHM 3arajbHO()apMaKOJIOTi9HHM BIACTHBOCTSIM
1 edexTHBHOCTI B JiKyBaHHI HEHpPOIECTCHEPATHBHUX
XBOPOO IIi EKCTPaKTH OyJIO JIOCHIHKEHO EKCIIePUMEH-
TaJbHO Ta B KIiHILI. YCi BOHH MalM MPOTH3AMaJIbHY
10, PETYIIOBAIIM Ao TO3, MITOXOHIPIAIbHY AUCHYHK-
iro, BrutuBany Ha [AMK-epriuny Ta rmyramarHy cuc-
TEMH, MaJIi BIUTMB Ha aKTUBHICTh MOHOAMIHOOKCHIA3H,
BHCHA)XCHHSI CEPOTOHIHY Ta 3aXHCT ecTporeHiB (Acero
et al., 2023).

dapMaKooriYHy aKTHBHICTh IIMX POCIWH BCTAHOB-
JICHO B EKCTICPUMEHTI ¥ KJIIHIYHUX YMOBAX, IO MiJTBEp-
JUKy€e 1X e(eKTHBHICTh 3a HEHpOIEreHepaTUBHUX XBO-
po6 (Sharma et al., 2021).

BcranoieHo, 1o 3a xsopobu [lapkincoHa Heiipose-
TEHEePATHBHI ITOPYIICHHS CIOTYYalOThCS 3 PO3JAJaMH
aKTUBHOCTI TpaBHOTO KaHaiy. PocnmHM, sIKi MICTSTBH
noJTieHOH, 3aTHI BIUTMBATH Ha IepeOPOBACKYISPHY Ta
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IMyHHY CHCTeMH 1 MOXKyTh OyTH 3aCTOCOBaHI 3a Helipoyie-
reHeparuBHUX 3axBoproBanb (Chatterjee et al., 2024).

3a xBopoOu [lapkiHCcOHa mpHU3HAYAIM POCIMHU
AIOpBE/IN Y BUIVISII €KCTPAKTIB. EKCTpakTH IUX pOCIHH
MpU3HAYalOTh y 0arathox KpaiHax 3a xBopooOu Ilapkin-
coHa. Jlo HUX HaJekarh: eKCTpakT Kypkymu (Curcuma
longa), mykyHa mneky4da (Mucuna pruriens), imMOup
anteunuid (Zingiber officinale), 6akon mMonbe (Bacopa
monnieri), Hapx ingidcekuit (Nardostachys jatamansi),
amBaranyga (Withania somnifera), posroporia mis-
mucta (Silybum marianum). Lli pocnuHHI ekcTpakTu
MPU3HAYAIN Pa3oM i3 JICBOIOIO0. BOHU Mau MOXITH-
BICTh pealli3yBaTH MpPOTU3ANabHY, AHTHOKCHIAHTHY,
AHTUXOJIHECTepa3Hy aKTHBHICTH 1 ITOKa3ald HE3HAUHY
KimpKicTh m001uHUX edektiB (Deka et al., 2023).

VYci 107aTKOBI 3aCO0M CNIPHSIIM 3MEHIIICHHIO MPOSIBIB
xBopoOu IlapkiHCOHA, MOMIIMBO, yCyBaJIM MiTOXOHJpI-
anpHy AUCYHKI0. BBakarTh, MO MITOXOHIPIAIBHY
mucdyHKIito 3a xBopoou [lapkiHcoHa ycyBae a-apOyTHH.
Kpim Toro, miBuiiryBaBcs piseHb AT®, BITHOBIIOBATUCS
pyxoBi ¢yHkmii. Takum 4nHOM, 0-apOyTHH 3aXHIIAE Bif
nposiBiB XxBopoOu I[apkincona (Ding et al., 2019).

B excriepuMeHnTax in vitro Ta in vivo, mij 4yac mMozue-
JFOBaHHS YMOB XBopoOu [lapkiHcoHa Oyiio T0CIiIKeHO
npenapary 3 Curcuma longa, Mucuna pruriens, Zingiber
officinale, Bacopa monnieri, Nardostachys jatamansi,
Withania somnifera, Silybum marianum. YctanosneHo,
10 B MiJOCTITHUX TBAPUH 3HU3WBCSA BMICT J0(aMiHy.
BumesasHaueHi €KCTPaKkTH POCIUH BUSBHIIHCS aro-
HicTamMu J0(haMiHy Ta BiTHOBIHOBAIM MOTOPHI (YHKIIT
TBapuH. [Ipu3HAUCHHS POCIMHHUX 3aCO0IB JO3BOJIHIIO
BUKOPUCTOBYBATH iX SIK JOMOMIXHI 3acO0M JUIsl JIIKY-
BaHHS XBOPOOH.

3 (ironpenapariB y cxeMu JiiKyBaHHs XxBopoou [lap-
KIHCOHA JIOJIAI0Th BiJIOMi, IIMPOKO NPU3HAYYBaHi Mpemna-
paty B KapJliOTEHEBPOJIOTIYHIH MPAKTHII, IK-OT KBEpIIe-
THH, KYpPKyMiH, €IirajoKaTexiH, ski 1o0pe MpoXoasiTh
yepe3 remaroeHiedaniyaui 6ap’ep. Bonu edexTuBHi
NPaKTHYHO 33 BCIX HEWPOICTeHEPATHBHUX 3aXBOPIO-
BaHb (Madhubala et al., 2024).

Jlesiki 3 pocIMHHHX 3ac00iB MOXYTb 3MEHIIYBaTH
OLIb y M’s3aX, [0 CIIOCTEPIraeThCs Y XBOPUX MapKiHCO-
Hi3MoM. Lle OB’ s13aHO 3 BIUIMBOM Ha arperartiro nporei-
HIB, PETyJTFOBAHHS MITOXOH/IpiaJIbHOT TUC(YHKIIIT, TpaH-
CIIOPT KaTiOHIB, 3HIKEHHS 3aIlaICHHs i OKCHJIATUBHOTO
crpecy. lle 3a3HaueHo B pociuH andiHis, BajepiaHa,
aKkopyc Kamamyc. Yci Il JaHi OTpPUMaHO B €KCIIEpUMEH-
TaJbHUX JOCITIDKCHHSX, KJIIHIUHI BUPOOYBaHHS II¢ HE
npoBoauinck (Yin et al., 2021).

[lin gac nikyBaHHS A0(paMiHOMIMETHKaMH, OCO0-
JIMBO JIEBOJIONOIO, TIPETapaTy OiNbIIe BChOTO yCYBalOTh
MPOSIBU aKiHe3ii, BIIHOBIIOIOTH 3aTHICTh O KOHIICH-
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Tpamii yBary, ajge MEHIIC MiAgaeThcs JKYBaHHIO Tpe-
MOp Ta 1HIII TiMepKIHETHYHI ABUINA. TpUTreKCHUBEHI TN
(unkI0mMOH) y OLTBIIOMY CTYMEHI 3MEHIIYE TpPEeMop,
MEHIIIe BIUTHBAE Ha OpaMKIHE3IIO0.

[ligBuiytoTh €(EeKTUBHICTH JIKyBaHHS XBOPOOM
[TapkiHcoHa JTiKapchKi 3aCO0M 3 aHTHOKCHIAHTHOIO Ta
HEHPOMPOTEKTOPHOIO €0, TIONIEPEPKAIOYN OKCHIATHB-
HUH cTpec MUTOKIHY 1 mepedpomizuny (Demchenko &
Biriuk, 2021; Gonchar et al., 2022). [l nikyBaHHs niap-
KiHCOHI3MY 3aIllpOITOHOBAaHO BBEICHHS ME3CHXIMaIbHUX
CTOBOYpOBHX KJIITHH KicTkoBOTO MO3KY (Pyatikop et al.,
2014). B octaHHi poKH BYCHI MPHUILISIOTE yce OuIbIIe
yBarwm POCIMHHUM IIperaparam I dYac JIKyBaHHS
HEBPOJIOTTYHUX XBOPOO.

Juts migBuIieHHs BMIiCTy A0(haMiHy PeKOMEHI0BaHO
TaKOXK 3aCTOCOBYBaTH aHTArOHICTH [TyTAMAaTHUX PELeT-
TOpiB (aMaHTaAUHYy Cynb(ar), M0 MiJBHIIYIOTh BMICT
nodaMiHy HIITXOM HOTO BUBIJIBHEHHS Ta OJOKaIH 3BO-
POTHOTO 3axoIjIeHHs, onocepeakoBaHoro NMDA-pe-
LENTOPaMHU.

AMaHTaJlMH CTUMYJIIOE BUKUA ModamMiHy 3 mpera-
paTHUX 3aKiHYeHb, 3MEHIIYE 3BOPOTHE 3aXOIUICHHSI
nohaMiHy B CHHAICI, TaJIbMYy€ [IIyTaMaTepriuHi BIJIMBU
JOOHOT KOPH HAa CMYTacTe TiJIO Ta BOJOJIE€ BHPAKCHUM
NMDA-6nokyBansHIM e(ekToM. SIK aHTaroHicT Iiy-
TaMaTHHUX PELENTOPiB aMaHTAMH 3AaTHAN pealtizyBaTh
CBiif BIUIMB Ha PiBHI EKCUTOTOKCUYIHOCTI.

ToMmy HOIITBHO TPU3HAYATH AHTATOHICTH IIEHTPAIIb-
HUX M-H-X01iHOOIOKYBaNbHUX PELENTOPIB (TPUTEKCH-
(benHiaun, opheHaapuH, pasariaid, TPOIUKIUINH), 100
3MEHIIUTH BIUTMB XOJiHOMIMETHKIB Ha 1odamiHepriduHi
HEpPBOBI 3aKiHUCHHs, KOMIICHCYIOUM HECTady CHIOTCH-
Horo fnocgaminy (I. Karaban et al., 2013).

I3 mpemapariB pOCIMHHOTO IMOXOMKEHHS CTall PEKO-
MEHIyBaTH Tpernapary KaHaOiHOifiB (TeTparigpakaHadi-
HOJI, KaHa0i10J1), ki MOXKyTh akTuByBatn CB-1 peren-
TOpH, TIOHWXXYBAaTH JISUTbHICTD, HANIPUKIAJ, [IyTaTiOHY
i dyHKItif0 MiToXOHIpIit. Mioro edeKxTHBHICTD migcuoe
37ATHICTh TPOXOLKEHHS 4Yepe3 TeMaToeHIedaniaHui
6ap’ep. IleBHOIO MiporO, HOro MOKHA BBA)KaTH €TAJIOH-
HHMM POCIIMHHAM aHTHOKCHJIAHTHOM 3a HelpojereHepa-
TUBHHMX HEBPOJIOTTYHMX 3aXBOPrOBaHb (Jiang et al., 2023).

3axuCHUM BIUIMB y POCIMHAX 3a HEUPOJEreHepaTUB-
HHUX XBOPOO TakoX Mae madpat i Horo moxigaHi (KpoIuH,
KPOLIETHH, MIKPOPKPOLIMH, cadppananb). Ll gieBa peuo-
BHHA Jy’)ke e(peKTHBHA B pa3i 619HOr0 aMPOTPOhIIHOTO
CKJIEpO3Y, PO3CISTHOTO CKieposy, xBopob IlapkiHcona,
IetinrTona, AnpureiiMepa. Hanmami Oyi0 BCTaHOBJIEHO
OUTBITYy aKTHBHICTH MeTalomiTIB 3a xBopodu Ilapkin-
COHAa, BHU3HAYCHO AHTHOKCHAAHTHY, NpPOTHU3AIaIbHY,
IMyHOMOAYJTIOIOYY aKTHBHICTh 1 Maibke BIACYTHICTbH
tTokcnyHoCTi (Abdian et al., 2024).
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VY GinbIIOCTI cTaTel MiIKPECITIOETHCS, IO caMe Kapo-
THHOIM 3aBISKH aHTHOKCHIAHTHUM BJIACTUBOCTSIM TIPO-
SIBISIIOTH 3aXMCHY JIiF0 32 HefpoJereHepariBHUX XBOPOO.
BoHM HaKOIMYYIOTHCS B IEBHHUX JAUITHKAX TOJOBHOTO
MO3KY, aKTHBYIOTh MIKPOITIiIO, MAOTh IPOTH3aNaJbHUN
anTuokcuaanTHU BB (Kabir et al., 2022).

XBopoba I'eriHrrona € HelponcHUXiaTpUIHIM pO3JIa-
JOM 3 ayTOCOMHO-JIOMIHAHTHUM THIIOM YCIIAJIKyBaHHS.
Pesynbrari reHETUYHOTO TECTYBAaHHS CBIIYATh MPO EKC-
maHcito TpuHyKIeonuHoro mosropy CAG y reHi, po3ra-
IIIOBAaHOMY Ha XpoMocoMi. OCHOBHOIO 03HAKOIO XBOpOOU
€ PO3BUTOK MOPYIIEHb KOTHITMBHHUX (DYHKIH 1 IIBHUIKA
MosiBa TMOPYIICHb BHUKOHABYOI (PYHKIIl, TOOTO NIBHAKO-
cTi 00poOneHHs iH(opMaIllii, 31aTHOCTI opraHizaiii Ta
TUIAaHYBaHHS, POTE HE3JaTHOCTI 10 HABYaHHS 1 TaM’ATi.
KorHiTrBHI MOpYILIEHHS 1 TIOB’s3aHI 3 HUMH BiJIXHUJICHHS
B MOBE/IIHIIl YaCTO MEePEIyI0Th BUHUKHEHHIO XapaKTePHIX
MOTOPHHX MOPYIIICHb, SIK-OT OpaIiKiHe3ist Ta XopeihopMHi
pyxu. [lommpennM cUMIITOMaMH € Jenpecisi, IpaTiBin-
BICTh, TPUBOYKHICTB, 00CECUBHO-KOMITYITHCHBHI CHMIITOMH
Ta anaris, piAIIe MOXIUBII PO3BUTOK IICHXO3Y.

VY cepeHbOMY BiK TMAIIEHTIB 13 BHSBJICHOK XBOPO-
6010 I'erinrrona cranoBUTH mpuOIN3HO 40 POKiB, X04a
MOYK€E 3HAYHO BIAPI3HATUCH Bija 3a3HadeHol nudpu. Ha
MOYaTKy XBOPOOH 00EpHEHO MPOMOPIIHHINA PIBHIO €KC-
nancii CA6-poctopy. XBopoba I'eTiHrrona 3 modar-
KOM B FOHaIbKOMY Billi (70 20 poOKiB) YacTo xapakTe-
pU3yeThCsl OpaTUKIHE31€10, TUCTOHIEKD Ta PUTIIHICTIO,
a He XopeihopMHUME pyXaMH, THIIOBUMH JUII XBOPOOH
3 TIOYaTKOM y JopociioMy Bimi. Lst xBopoGa Mae mporpe-
CHUBHHUI XapakTep 1 HEMHUHYYE 3aKiHUYEThCS JICTATBHIM
pe3ymsraroM. Jlo mopyIieHs MOBENIHKA MOXYTH Halle-
’KaTH BHPa’KCHA aTaTisl, pO3raJbMOBaHICTh, IMITyIbCHB-
HICTh 1 3HWKCHHSI KPUTUYHOCTI, IPUYOMY araTisi 9acto
MOCTYIIOBO MOCUITIOEThCA. PaHHI MOTOpHI MOpYyIICHHS
MOXXYTh TIOJISITATH B TOSIBI ITOCMUKYBaHHS KIHIIIBOK,
a TaKOX JIETKOT ampaxcii (TpyaHOIIi y 3AiCHEHH] Iine-
CHPSIMOBAHHUX PYXiB), OCOONHMBO IiJi 9ac BUKOHAHHS
Oiif, mo moTpeOyIoTh 3allydeHHS ApiOHOI MOTOPHUKH.
3 MomajbIIuM PO3BUTKOM XBOPOOH 3’SBJISIFOTCS U 1HIIN
MOTOpPHI CHMIITOMH, 30KpeMa MOPYIICHHS XOIH (aTak-
cisl) Ta MOCTypajibHa HecTaOUIbHICTh. MOTOPHI Mopy-
IICHHS 3TOJIOM HEraTMBHO MO3HAYaIOThCS Ha MOBJICHHI
(mu3apTpisi), BHACTIIOK YOTO 3PO3yMITH TaIli€EHTa CTa€e
JTy’Ke BaXKKO, 110 3yMOBITIOE B HBOTO TIIMOOKY (pycTpa-
miro. Ha mi3HIX cTaisiX MOTOPHI MOpPYIIEHHS iCTOTHO
MO3HAYAIOTHCSl HAa XOA1 Yepe3 MpOrpecyBaHHS aTakcii
1, BPCINTI-PEINT, JIOJUHA BTpadyae 3IaTHICTh XOIUTH.
TepMmiHambHa CcTais 3aXBOPIOBAHHS MOTOPHOI CHCTEMHU
3HAYHO YCKJIQIHIOE MPOIeC MPUHOMY DKi Ta KOBTaHHS,
1110 3a3BUYai € OCHOBHOIO MIPUYHNHOIO CMEPTi BHACIIIOK
acmipaliiHoi MHEeBMOHII.
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Inoni B cxemm mnikyBaHHS XBopoOu [eriHrToHa
BKITIOYAIOTh POCIUHHI 3aC00H. 30KpeMa, sl JTIKYBaHHS
HeWpoereHepaTuBHUX XBOPOO PEKOMEHIYIOTh BKIIHO-
YaTH KBEPIIETHH, PECBEPATpON, KaTeXiHHW, TEHICTEiH.
Beci 11i 3ac00u MOXYTh BiTHOBUTH aKTHBHICTh MiTOXOH-
JIpiii, 3HAYHY POJIb NIPU [IBOMY BiJIrparoTh MOJi(HEHOTH
(Hakeem et al., 2021). Kpim TOro, BCTaHOBWJIH pOC-
JIMHHI CTIOJNYKH, SKI MarTh TapreTHy il 3a XBOPOOH
I'etinrroHa, SK-0T KypKyMiH, KBEpIETHH, CIiranokare-
X1H, Tajiart, enireHid ta kaporuHoinu. L{i conyku noope
MPOXOAATH Yepe3 remarocHuedanianuil 0ap’ep i 3MeH-
IIYIOTh MPOSIBU HelporeHeTHuHUX xBopoO (Madhubala
etal., 2024).

3a xBopoOu [eTiHTTOHA PEKOMEHAYIOTH IIPH3HAYATH
POCIWHHI Tpenaparu, M0 MIiCTATh (DIaBOHOIIH, SKUM
BJIACTUBUH TPOTHBIPYCHUH, NPOTHANEPTiYHHUNA, MPO-
TUIYXJIUHHUH, TPOMOONITHYHHMN, NPOTHAIONTHYIHUH,
anTrokcunanTHud BrumB (Faysal et al., 2024).

XBopobOa AublreiiMepa — 1€ MpOrpecyrode Jere-
HEpaTUBHE 3aXBOPIOBaHHS, M0 XapaKTEPU3YEThCS
3MCHIICHHSAM KOTHITUBHHMX 3H10HOCTEH, PO3BUTKOM
MOBEIIHKOBUX PO3JaJIiB, SKi MPHU3BOASTH JIO 1HBAIIHU-
3aIlii, 4acToro po3BUTKY JeMeHIlii 3 TinblsMu JIeBi abo
CYIMHHOI JieMeHIlii. [TomupeHicTh AeMeHIIii pi3Ko 3po-
ctae 3 BikoM. TumoBuMHu Ui XBOpoOW AublrerimMmepa
€ BaKKICTP 3aIlaM’sITOBYBaTH, 3rayBaTH HEAaBHI MOMI.
3MiHM MeTaboJi3My CTPYKTypH HEHpOHIB crocTepira-
IOThCS B 0ararbOX 4acTHHAX MO3KOBOI TKaHHHH, 0CO0-
JIUBO B T1IIOKaMITi, OCHOBHIH 4aCTHHI CEPETHBOTO MO3KY.
3apa3 yCTaHOBJICHO CTaHIAPTH IIarHOCTHKH U JIKy-
BaHHs 1i€i xBopoou (Trufanov, 2018).

MexaHi3MHl Ta €TIONOTiS XBOpoOW AJiblireiiMepa
BIiepie OyJid 3ampONOHOBaHI y BUINISI XOMIHEPTIYHOT
TiIOTe3H, 3TiTHO 3 SIKOI0 3aXBOPIOBAHHS BHHUKAE Uepe3
HecTauy AareTIIIXOiHy. 3rofoM 3°siBHJAcs aMijoigHa
rimore3a, sKa MPUIYCKae, MI0 XBOpoOa PO3BUBAETHCS
BHACJIIJIOK BiJIKJIQJIaHHS B TOJOBHOMY MO3Ky arpera-
TiB B-aminoiny (Af) — OUIKIB 13 MOJIEKYJISPHOK MAaCOI0
4200. [TapanenbHO BUHUKIIA TAy-T1I10TE34, 3T1HO 3 IKOO
rimepdochopuIroBaHHs Tay-IPOTEITHY MPU3BOIUTH 10
NopyIIeHHsT HelipodiOpui y Tiji HeHpoHa Ta PO3BUTKY
3aXBOPIOBAHHS.

3amaneHHs MOXKE BiJIrpaBaTH pOJb aKTHBATOPA
W iHiIiaTopa XBOpoOH, a P-aMijoiq po3mIAIAEThCs K
i Tpurep. Pi3Hi (opmm 3axBOprOBaHHS MOXYTh OyTH
MOB’sI3aH1 3 MyTallissIMA reHiB. XBopoba AublreriMmepa
CYIIPOBOJDKYETHCS BTPATOKO HEMPOHIB Y 0araTbox JijIsH-
Kax MO3KY, OCOOJIMBO B TMOKaMIIi Ta OCHOBHIHM YacTHHI
HepeTHhOr0 MO3Ky. BTpara XonmiHepridHux HeHpoHiB
y rinokamIi Ta JIOOHIH KOpi € XapaKTEepPHOK PHCOI0
3aXBOPIOBAHHS 1 JIGKUTh B OCHOBI KOTHITUBHOTO Jedi-
LUTY Ta BTPATH KOPOTKOYACHOI ITaM’SITi.
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XBopoba AJblreiiMepa XapaKTepHU3YETbCS JBOMA
MOP(OIIOTIYHUMH O3HAKAMH: YTBOPEHHSIM MO3aKJIITHH-
HUX aMiTOITHUX OJISIIOK, SIKi CKIIAIAI0ThCS 3 aMOp(HUX
BIJIKJIaJICHb [3-aMUIOTTy, Ta BHYTPIIIHbOKTITHHHUX HEH-
po¢hiOpHIIPHUX KIYOKIB, 10 MICTSITH aHOMAJIBHO (oc-
(dboprIIbOBaHUHN Tay-TTPOTETH.

Kpim tumosux ¢opMm xBopobu AmbIreiiMepa, pos-
PI3HAIOTh aTUMoBi. JliarHOCTUYHUMH OioMapKepamu
XBOpOOH BBaXAIOTh TaKi:

— TeHeTWuHi Olomapkepu: amodminonporein  E4
(APOEg4), nepenyrounii B-aminoiny (ABPP), npeceninian
1 Ta2 (PSEN1 i PSEN2), BIN1, CLU, PICALM Ta in.;

— Oilomapkepu 1iepedpocmiHanbHOi piguHn: AR1-42,
Tay-TnpoTeiH, pochopriboBaHMi Tay-aMiIoi;

— Oiomapkepu kpoBi: AB40, AP42, mpenuxropu 6ii-
KOBOTO Ta JIiITiTHOTO OOMiHY;

— CTPYKTypHa HeHpoBi3yami3amis: TeHepaii3oBaHa
aTpodisi TOJIOBHOTO MO3KY, OLTBII BUPAXKEHA B Me/Tiallb-
HUX CKPOHEBUX O0JNACTSX, BKIFOYAIOUH TOKAMIT;

— (yHKIIOHATbHA HEHpoBi3yamizallis: JBOOIYHUN
rimomeTa0o:i3M i rimonepgy3is B CKPOHEBii Kopi.

Jlo rosioBHUMX 3aco0iB JIIKyBaHHS XBOpOOW AJIbII-
refiMepa HaJIe)XaTh iHTIOITOPH XONiHECTEepas3H: AOHEIIe-
3WJI, PUBACTHIMIH, rajJlaHTaMiH (iHrIOITOpH aleTus- Ta
OyTupuiIxomiHecTepasn), 3a BHHSITKOM JOHE3CINIY,
SKHUH € CEJCKTHMBHHUM IHTIOITOPOM alleTHIXOIiHeCTe-
pasu. Yci iHribiTOpH aleTWIXOJiHeCTepa3u CIpPUSIOTH
XOJIIHEPTiYHIA Tepenadi, YMOBUIBHIOKOYH JIerpaaallito
AICTUIIXOJIIHY, 110 MPHU3BOAUTH 0 MOKPAIIAHHS KOTHi-
TUBHUX (DYHKIIIH, 3yMOBJICHUX MOPYIIEHHSIMH XOJiHEp-
riuHoi mepenaui. Bonn maroTh pisHuUil mepion TpuBa-
JocTi (papmakosoridyHoi i (moHesenwsn jno 24 ron.,
raJaHTaMiH, PUBACTUTMIH /10 8 TO1.). € TakoX JlaHi mpo
MOYJIMBICTh 3aCTOCYBaHHS 1HTIOITOPIB XOJiHECTEPa3H,
B MIO€THAHHI 3 TIPSIMUM M- 1 H-XOJIHOMIMETHKOM XOJIiHY
anbdocueparom (Carotenuto et al., 2017).

VY XBOpHX, IKUM JIONATKOBO MPU3HAYAIOThH JIIKYBaHHS
XOJIIHY anbdocieparoM MiIKporiii [-aMijaoigoMm, cro-
CTEpiraroTh 3MEHIICHHS HEHPOTOKCHYHOCTI Ta Kpalle
30epeKEeHHsT KOTHITUBHUX (YHKIIH. 3BHYaiiHO, 3a
JIEMEHIII] TAKOX MPU3HAYAIOTH ITPSIMi M- 1 H-XOJIIHOMIMe-
THKH, 30Kpema XojiHy ambdocuepar (Chystyk, 2019;
Gorbachenko & Lukyanetz, 2020). Cnoctepiranacs
3HAYHa BUPAXKEHICTH PO3JAJiB HACTPOIO (TPUBOXKHICTH,
JIeTIpecis, amarisi), TOAl K B IHIIIN TpyTi, SKa OTPUMY-
BaJIa TOHETE3MI, YaCTOTA 1 CTYIIHb BUPAKEHOCTI 3a3Ha-
YEHUX SIBUII 301JIbIITYBATHCS.

Binbir  eeKTUBHUM JIISL  3arajJibHOTO JIIKYBaHHS
xBopoOu Anbureiivepa € aronict NMDA-penenTopis
MemaHTHH (Schneider, 2011). Bin Mae TpuBamimmii
Mepiof HAaIiBBUBEICHHS, a HOTO MOOiUHI e(heKTH BKIIIO-
YarTh TOJOBHHUU Oifib, 3allaMOPOYEHHS, COHJIUBICTb,
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3aKper, 3aJMIIKy Ta apTepiajbHy TinepTeH3ilo. 3acTo-
COBYETBCSl 32 XBOpPOOHM AuIbIreiiMepa cepemHbOro Ta
TSDKKOTO CTYIICHIO.

Cepen mpenapariB pOCIMHHOTO ITOXOKEHHS HacaM-
nepes BiI3HAYAIOTh arOHICTH KaHAOIHOIIHUX peIenTo-
piB (TeTpariapokaHadio, KaHa0ii0M), IKi CTUMYJTFOIOTh
CB1- ta CB2-peuenropu, 10 IpU3BOAUTH 0 NPHUTHI-
YeHHS aKTHUBAllil Mikporiii [-amMuUIoiIoM, 3MEHIIYe
HEUPOTOKCUYHICTD 1 CIIpUsi€ 30epEeKCHHIO KOTHITHBHUX
¢byukmin (Hill, 2015).

bararo BUTATIB i3 MiBICHHNUX POCIMH MOXKHA TIPU3HA-
9aTH 0c00aM ITOXHUIIOTO BIKY, II00 TajJbMyBaTH MPOSBH
xBopoOu AnpureiiMepa. Bonn mMaioTh BIUIMB Ha CBijio-
MICTb, TOJIIIIYIOTh IIaM’SITh, TOMY iX MOXKHa 3aCTOCO-
BYBaTH 3a HeHpoJiereHepaTUBHUX XBOPOO. IX MexaHizm
JT MOB’sI3aHMiA 13 OJIOKAJI0K0 aleTHIIXOJIHECTepasu Ta
3MCHIICHHSAM YTBOPEHHs OeTa-aMiloimy, a TakoX Mae
HEHPOTPO(IUHUI Ta AHTHOKCHIAHTHHHA BIUTMB. JlOKJIi-
HIYHI JOCHIJDKCHHS BCTAHOBWJIM, IO IIi EKCTPAaKTH
MOXKHA TIPUIMATH 32 XBOpoOU AJbLreiimepa.

Jesiki pOCITMHM MalOTh AHTHOKCHJIAHTHHWHA BILUIUB,
3aXUINAIOTh HEPBOBI KJIITHHH, MIJIBUIIYIOTh PO3Y-
MOBI 3710HOCTI. OnHI€I0 3 HUX € 3Bipo0iil 3BUUAHMI
(Suryawanshi et al., 2024).

dakropaMu pO3BHUTKY JICMEHIIIT BBAKAIOTh:

1. Bik — came 3 BIKOM MiIBUIIYEThCS PU3HUK PO3BUTKY
SK XBOpoOM AJblreiimepa, Tak i xBopobu [lapkincona,
aTepoCKIIepo3y, I1HCYIBTY, apTepiajJbHOi TiMepTeH3ii,
XBOPOO ceplis, IyKpoBOTro Aiadery. BinOyBaroThest 3MiHH
B Heliponax Ta JIHK;

2. I'enetnuHi pakTopy — 3apa3 BUAIEHO HU3KY I'CHIB,
SIK1 T IBUIIYFOTh PH3HUK PO3BHUTKY JIEMEHIII1, HATPUKIA],
APOE;

3. Croci0 *HTTS — 3HWKEHHS po3yMOBO1, (hi3ruHOT
Ta CMOIIHHOI AKTUBHOCTI MiJBHUILY€E PU3HUK PO3BUTKY
JIEMEHIIIT;

4. ®aKkTopy HABKOIUIIIHLOTO CEpEeIOBUINA — AOMi-
HIH, 31130, BUXJIOITHI T'a3H aBTOMOOLTIB MOXXYTh ITiJ{BH-
IIyBaTH PU3UK PO3BUTKY IEMEHIIII.

KpiM cTangapTHHX MpenapariB s JIKyBaHHS XBO-
poOu AJblreiiMepa, NPU3HAYAIOTh TAKOXK JHKApChKi
3ac00M POCIMHHOTO TOXOMKEHHsS. 30Kpema, XBopobOa
AJplreiiMepa € OHUM 13 TIOKa3aHb IS 3aCTOCYBaHHS
MEMYHOTO KaHabicy Ta kaHabiHoiniB (Belendiuk et al.,
2015).

Ile BimOyBaerbcs, 3aBasku cTumyssmii CBl1-pe-
[ENTOpiB, 0 MPU3BOIUTH O MPUTHIYCHHS aKTHUBAIlil
MIKpODITii B-aMiJIo110OM 1 3MEHIIICeHHSI HeHPOTOKCHYHOCTI
(Suryadevara et al., 2017).

VY nikyBaHHI XBOpoOH AJbIreiMepa IUPOKO 3aCTO-
COBYIOTh PiJIKi Ta CyXi €KCTPAKTH POCIHH, SIKi KyJIbTH-
ByIOTh y Kutai, iHImx kpaiHax A3sii, a TaKOX y JeSIKUX
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perionax €Bpomu. OcoOIMBO YacTO BHKOPHCTOBYIOTH
mpernapary TiHKro 0i100a, SKi MarTh MPOTHTOKCUYHY,
MPOTUIYXJIMHHY, HEHPOIUIACTUYHY, HEHpOTpaHCMi-
TEpPHY Ta MPOTU3aNaJIbHY [0 Mij Yac JIIKyBaHHs HeEW-
poJlereHepaTHBHUX 1 CepIIeBO-CYANHHUX 3aXBOPIOBaHb.
IX e()eKTHBHICTB MOACHIOETHCS BMIiCTOM (hIIABOHOIMIB,
TEpICHIB, JIAKTOHIB, INPOAHTOLIAHIAIB, AMIHOKHCIOT
W IHIIMX O10JIOTTYHO AKTUBHHUX CIOJYK, IO 3YMOBIIOE
iX aKTUBHICTH 3a HelipogerenepaTnBHUX XBopoO (Peng
etal., 2024; Xu & Cock, 2023).

BusHaueHO pOCIMHY, Ai€BI PEUOBHHH SKUX MOXYTh
MaTH IMYHOMOMYIIOIOWY Mif0 Ta CIPHATH YCYHEHHIO
cumvrromiB COVID-19, gx-0T n1mMxomaHKa, Kalllesb, 3ara-
JICHHS JICTCHIB, 3aHETIOKOEHH. [0 Takux poCivH Haie-
xatb: Chenopodium quinoa, Chuquiraga spinosa, Croton
lechleri, Lepidium meyenii, Mauritia flexuosa, Maytenus
macrocarpa, Physalis peruviana (Choi et al., 2024).

ExcrpakT 3emeHOro 4ar0 Mae MpOTU3ANabHY Jif0
y pasi 3aXBOPIOBaHb HIKIpX Ta JIi€ Ha OOPOJABKU CIIM30BOT
00OJOHKH. Y JIESKMX BHIAIKaX (PITOIMyHOTEpAIisi MOXe
JIonoBHIOBaTH cuHTeTHuHi 3acoou (Tabolacci et al., 2023).

OpnHuM 13 HeOe3MeYHUX 3aXBOPIOBaHb, Y JIIKYBaHHI
SKUX TPOMOHYIOTH 3aCTOCYBaHHsS (hiTONpenaparis,
€ MEJIAaHOMa, [0 YCKJIQJHIOETHCSI aTUIOBOIO TpaHchop-
MaIli€er0 TIrMEHTY MeNaHiHy IMiJ] BIUIMBOM pajiarii.
MemnaHoMa XapaKTepU3yEThCS TETEPOreHHICTIO Ta 371aT-
HICTIO 70 MeTacTa3yBaHHs. [Ipu 1pomy BinOyBaeThes
aktuBailisi BRAF-kiHasu. BuainieHo MilleHb, Ha SIKY
nisutn mpenaparu BeHypagenio (Vemurafenib), mabpa-
¢eni6 (Dabrafenib) ta enkopadenio (Encorafenib).

Jlns TapreTHOI Teparmii 3aIporoOHOBaHI TPUMETHHIO,
O1HIMETHHIO, KOJIOMETHHIO, SIK1 MOMEePEKAIOTh MPOrpe-
cyBaHHs MejaHoMH. Hapasi BCTaHOBIICHO, 1O Melna-
HOMa € IMyHOTCHHUM 3aXBOPIOBAHHSM, SIKE Ma€ BIACTH-
BICTh MiJJJaBATUCS IMYHOTEparii, OHaK II¢ yCKJIATHIOE
JiKyBaHHA. MenaHoMa Mporpecye uepes Kilbka MeXa-
HI3MIB, TOMYy BB@KA€THCS MOXKIMBHUM 3aCTOCYBaHHS
iMyHoTepartii. [le mpu3BoauTh 10 HEOOXITHOCTI MOIITYKY
HETOKCHYHUX (iT03aco0iB Il JIiKYBaHHS MEIaHOMH,
30KpeMa TaKHX, I[0 MAalOTh IMyHOMOIYIIOIOYi BIIACTH-
BocTi (Behl et al., 2021).

JlificHo, B HU3II JUKepell BKa3yeThCsl HA HASBHICTh
IMYHOMOZYJIIOIOY0i aKTUBHOCTI POCIMH Ta iX MeTado-
nitiB. L[ikaBiCTh BUKJIMKA€ EKCTPAKT 3€JICHOTO Yalo, 110
Mae JIiKyBaJbHMH BIJIMB Ha Mapkepu 3ananeHHs (IL-6,
IL-1B). Hapasi ¢itonpenapaTu, sKi MarTh JIKyBalbHi
BJIACTUBOCTI 3a MeJlaHOMH, BincyTHi. [Ipote ix 3acrto-
CYBaHHSI, MOKIIIBO, 3MO)KE 3MEHIITUTH JO3yBaHHS XiMi-
ompenaparis (Tabolacci et al., 2023).

Jlnst morepe/KeHHsT BaXKKOT JIEMEHIIIT PEKOMEH/YIOTh
MiHi-€KCTPAKTH POCIIHH, 3aMporoHoBaHi B atopeai (Hanafy
et al., 2020). € BiIOMOCTI IIOMO JOIJIBHOCTI MOEIHAHHS
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MeJIaHiHy Ta JOHENEeH3MITY 3 POCIMHHIMH EKCTPAKTaMH, SIKi
3aXUIIarTh MiToXOHpii (Imran et al., 2024).

Biunmii amiorpodivuHuii ckiepo3 — 1e Helpone-
TeHEpAaTUBHE 3aXBOPIOBAHHS, SIKE CYIPOBOIKYETHCS
3aru0esuIio0 IEHTPAJIbHNUX 1 HepudepiiHuX HEeHpoHiB,
MOCTIHHUM MPOTPECYBaHHAM 1 JieTanbHICcTIO. B ocTanHi
POKH CIiocTepiraeTbcsi NpOrpecyBaHHsl 3aXBOPIOBAHHS
y BCIX BIKOBHX Ipyrax.

[TepeBaxHO 3aXBOPIOBaHHSI JIIarHOCTYIOTh Y JFOICH
3pLIOro Ta IMpare3faTHOro BiKy, 3 BUCOKHM IHTEJCK-
TyallbHUM Ta MNpo¢eciiiHuM IOTEHIIaNnoM, XBOpobOa
NPU3BOIUTE JI0 iX iHBaMiIHOCTI Ta cMepTi. [i po3BUTKY
CTIPUSIIOTh TEHETHYHI (DaKTOpH, OKCHAATHBHHUM CTpec,
eKCIIUTOTOKCHYHICTh, YTBOPCHHS OIIKOBHX arperaris,
HNOpYIICHHS TpoleciB  ayTtodarii, Helpo3amnaneHHs,
MOPYIICHHS MOCTTpaHCKpuIiitHoi moaudikamii PHK,
a TaKOX AKCOHAJBHMN TPAHCIOPT 1 MITOXOHIpiajbHA
muchynkiis (Brauer et al., 2018; Ramesh & Pandey,
2017; De Vos & Hafezparast, 2017).

Biunuit amioTpohidHUN CKIIEPO3 — 1€ 3aXBOPIOBAHHS
3 HalnmommpeHimow (HopMow aereHeparii HEHpOHIB,
o Bene J0 mapaiidy Ta MOXKIHBOI cMepTi. TumoBoro
03HAKOIO € AUC(YHKIIST pyXOBUX HEHPOHIB.

BcranosneHo, mo BKe Ha paHHIX CTaisIX OOKOBOTO
amMioTpo(iYHOTO CKIEpo3y BiAOYBA€THCS MOPYIICHHS
nepeaadi eJIeKTPUYHUX IMIYIIBCIB BiJl OTHOTO HEHPOHY
JI0 1HIIOrO, IO ITOB’S3aHO 3 BHUBUIBHEHHSIM 3HAYHOI
KIUTBKOCTI IJTyTamary, SKHi Ji€ TOKCHYHO. [IpurHideHHS
AHTHOKCH/IAHTHOT aKTUBHOCTI B HEHpOHAax CIMHHOIO
Ta TOJOBHOTO MO3KY BUKJIMKAE X ITOIIKOIKEHHS BiJIb-
HUMH paJIMKaJaMH KHCHIO. 32 O1YHOTO aMioTpodidHOTO
CKJIEpO3y IMOPYIICHHS Y BEPXHIX HEHpOHAX IOB’sI3aHO
31 3MiHaMu Tepeaadi 30yMKEHHS 10 CIHMHHOTO MO3KY,
MOTOHEHPOHIB i CKEJIETHHX M’SI31B, TAKOXK MOPYILIYETHCS
obmin mininis, IHK, a npo3amanbHi TUTOKIHU MPUCKO-
PIOIOTH OAANBITY IETPaalilo PyXOBHX HEHPOHIB.

[Ipenaparom, 3arBepmxenuM FDA s mikyBaHHS
0i4HOr0 amioTpodiuHoro ckieposy, € puiyson (bpu-
3o0i) (Chystyk, 2019). Puny3on € moxigaum OeH3o0/ia-
3011y, SIKUI OJOKy€ BHBUTBHEHHS TITyTaMaTy, TOOTO 3HU-
Ky€ DITyTaMaTHy HEHpOTOKCHYHICTb. IIpemapar inribye
BUBUIBHCHHSI TIyTaMaTy, IHAKTUBYE BOJBTO3AJICKHI
HATpi€BI KaHaNM, KOHKYPEHTHO OJIOKy€ pEIenTopH
N-metun-D-acnaprarHoi kucinotu. Puity3omn Takox cTu-
Myioe G-01TKOBO3AIEXKHI NIISIXU Tepeaadi HepBOBOTO
iMnynbcy. [Ipemapar 3axuiiae MOTOHEHPOHH BiJl eKCaii-
TOTOKCHYHOTO e(eKTy IIIyTaMary Ta 3amodirae 3arubeni
HEHPOHIB KOPU TOJIOBHOTO MO3KY B TIMOKCIi. 3aBIsKH
O0Kazi MIyTaMaTHOI HEHPOTpaHCMICII B €KCIIEpHMEH-
TaX BUSBICHO MIOPEIAKCYyIOUy Ta CEIAaTHBHY IIIO TIpe-
mapary, a TakoX HOro mpoTHCyIOMHHH edekT. Baxka-
FOTh, [0 BiH MiJBUIIY€ TPUBATICTh KHUTTSI.
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[HOMI TaKOXK PEKOMEHAYIOTh MPU3HAYATH €1apaBOH
(KcaspoHn). EnapaBoH mnpHrHiuyye MNEepeKHCHE OKHC-
HEHHsI JIMiAIB IUIIXOM 3B’SI3yBaHHS BUIBHUX pPaIu-
KaJliB. 3aBIsIKW CBOTH i1 BiH MOMIMHAE SIK BOAOPO3-
YMHHI, TaK 1 XUPOPO3UMHHI MEPOKCUIBHI paJHUKaIIH,
nepenarodn enekTpoH. IlpemapaT Moxke MOTIMHATH
BOJIOPO3YMHHI MEPOKCHIIbHI PaJMKAIIH, IO 1HIIIIOIThH
JIQHITIOTOBI XIMIYHI peakIiii, a TakoX >KUPOPO3UHHHI
MEPOKCHUIHI PaJUKaNH, SKi MITPUMYIOTh IIeH JaHIIIOT.
[Ipenapar npu3Ha4YarTh 32 OIYHOTO aMioTPO(IUYHOTO
CKJIepo3y Ta MJIs JIIKyBaHHSA I1HCYIbTy. Y HayKOBil
JiTeparypi 3yCTPIYarOThCS BIJOMOCTI PO MOXKJIIH-
BICTh 3aCTOCyBaHHs mIpemnapary [lucmopt 3a 6iduHOTrO
amioTpo¢iuHoro ckieposy. Jucnopt € GOTymiHIYHHM
TOKCHHOM THITY A-reéMariiOTHHIH.

3 POCIMHHUX MpenapatiB JUisl JIKYyBaHHS OIYHOTO
aMioTpo(iyHOTO CKIIEPO3y PEKOMEHIYIOTh JIOJaBaHHS
KaHAOIHOTMIB y CKJIaJl KOMIUIEKCHOI (hapmakorepartii
(Whiting et al., 2015; Bonini et al., 2018). Cepen iHmmx
POCIMHHHX 3acO0IB BiA3HAYAOTH Ti, [0 MICTATH MOJIi-
¢dbeHonm, 30KkpemMa reHicTeiH, pecBeparpol, KBepIEeTHH,
3aBISKH iX aHTHOKCHIAHTHHM BJIACTHBOCTSM Ta aHTH-
anontuaHoMy edekty (Hakeem et al., 2021). Pocnunsi
mpenapard Jiis JIKyBaHHS OIi4HOTO amioTpoQiuHOTO
CKJIEpO3y TIOBMHHI MICTUTH KOMIIOHEHTH-aHTHOKCH-
JIAaHTH, SIKI HE TUIBKM TPUTHIYYIOTH OKCHIATHBHHMA
CTpec, ajie i MaloTh NMPOTH3ANAIBHUN e(EKT Ta 3HUKY-
10Th BUBLIbHEHHsI TiyTamary (de Oliveira et al., 2023).
3a 61YHOTrO0 aMiOTPO(DIYHOTO CKIEPO3y MiAKPECTIOETHCS
e(DeKTHUBHICTh PECBEPATPONTY Ta KBEPUETHHY, SIKi, KPIM
AHTUOKCHIAHTHOTO BIUTUBY, MAlOTh TAKOX AHTHUBIKOBY
3MATHICTh, MO MiATBEPIKY€E JOLIBHICTh iX MPH3HA-
YeHHS B I[bOMY 3axBoproBanHi (Monteiro et al., 2023).

3a 6iyHOro amioTpo(iYHOrO CKIEPO3y PEKOMEH/IY-
I0Th €KCTPAKTH POCIIHH, 110 MICTATh KapOTHHOIIH, SKi
NPUTHIYYIOTh OKCHIATUBHHU CTpEC, HOPMAi3yIOTh
nepenayy 30y/DKEHHS B MOTOHEHPOHAX 1 MalOTh MPOTH-
3ananbHy nito (Kabir et al., 2022).

[Tpuiiom ¢naBoHOiiB 3a O6iuyHOTO amMioTpodiu-
HOTO CKIICpO3y IONEpeKae MOIIKOKCHHST HEWPOHIB.
ExcTpakTu nux pocivH NpakTUYHO HE MAKOTh TTOOTYHUX
e(ekriB. Kpim TOro, 1o BOHH HOPMAJi3ylOTh HEPBOBY
JiSUTBHICTB, TPOSIBASIOTH MPOTH3AMajibHy, MPOTHUBI-
PYCHY, NPOTHAJEPTiuHy, MPOTHAIONTHYHY Ta MPOTH-
TPOMOOTHYHY if0, BiTHOBIIOIOTH BMICT IuTOXpomy C
(Faysal et al., 2024).

Po3scisiHmii ckiiepo3 € HaAWOLIBII MOMUPEHUM JeMi€-
TIHI3YIOYMM 3aXBOPIOBAHHSM HEPBOBOI CHCTEMH, SKE
BeJIC JIO IHBAIIJIHOCTI 0CI0 MOJIOJIOTO Iparne3laTHOTO
Biky. Uepe3 10 pokiB Bij MoYaTKy 3aXBOPIOBAHHS MPH-
Oomu3Ho 50% maIieHTiB 37aTHI NepecyBaTUCs JIMIIE 3a
JIOTIOMOTOr0 CTOpOHHIX 0ci0 (Rommer & Zettl, 2018).
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PoscisiHuii ckjiepo3 wacTimie ypaxye JKiHOK, aje
HECTIPHUSITIIMBUI Mepedir 3aXBOPIOBAaHHS TaKOX Big3Ha-
YaloTh y YOJIOBIKiB. BuacHe Ta mijecrnpsMoBaHe JiKy-
BaHHS JIO3BOJISIE BIJCTPOYMTH TOYATOK I1HBAJIIM3AIl].
OcTaHHI HAYKOB1 JOCIIKCHHS MPHUCBSIYEHI BUBYCHHIO
eTIOoNOTii, maToreHe3y Ta KJIHIYHOI IarHOCTHKH PO3Ci-
SIHOTO CKJIEpo3y. Moro po3BUTOK OB’ A3aHMii i3 neMielti-
Hi3alli€r0, yepe3 Mo Mpane3aaTHiCTh MOXKe OyTH TOopy-
meHa Bxe y Bimi 20-30 pokis (Skliar et al., 2020).

Xoya maroreHe3 XBOPOOW Ie HE MOBHICTIO BHBYE-
HUIi, Cepell OCHOBHUX IPUYUH PO3BUTKY PO3CISTHOTO
CKJIEPO3y BUILISIOTE:

1) reHeTHYHY CXWIIBHICTB — BiloMo noHas 200 reHe-
THYHUX (DAKTOPIB PU3HKY;

2) peanizalliro CHajKoBOi CXMJIBHOCTI MiJ] BIUIMBOM
30BHINIHIX (PAKTOPIB;

3) BipycHi iH(pekmii, 30kpema Bipyc Emmreiitna-bapp,
BIPYCH IIPOCTOTO TEPIIECY, TePIIECY MIOCTOTO THUITY, IIATOME-
raJIoBIpyC, XJIaMiJtiiiHi iH(EKIIii, eHIOTeHH] PETPOBIPYCH;

4) nedinur Bitaminy D;

5) najiHHs;

6) 3MiHU MiKpOOiOMY KHUIIKIBHHKA Ta 1HII (aKTOPH.

YacTuHa KUIIKOBHUX OaKTepiil € Tpurepamu, OCKiJIbKH
CIIPHSIIOTH 3aIyCKy ayTOIMYHHHUX ITPOLIECIB 32 PO3CITHOTO
ckJieposy. [Himi 6akTepii, HaBMaKH, MOXKYTh OyTH ITPOTEK-
TOpaMH, 00 CHPHUSIOTH (POPMYBAHHIO IMYHHOI TOJIEPAHT-
HOCTI, SIKa 3aXUIIA€ Bil HAAMIPHUX aJICPTidHUX PEAKILiH.
Cxi1ag mepcUCTYIOUNX BipyCiB TaKOK Mae TIEBHHN T'eHe-
TUYHUI CKJIQJHUK. YHACTIJIOK B3aEMOMil 1UX (pakTopiB
BiZIOYBaeThCS iHILIAIS ayToiMyHHOI Biamosimi. Edek-
TOpHA CTajis IMyHONATOJIOTIYHOI BiAMOBIII 3a po3cisi-
HOTO CKJIEPO3y BHUBUCHA ITOCUTH TIOBHO, i iCTOTHY pOJb
y Hili Binirpae T-kmiTHHHA TaHKa iMyHiTeTy (Ontaneda et
al., 2015; Macaron & Ontaneda, 2019).

[TouarkoBum erarom € aktuBanis CD4* T-mimdo-
LUTIB, SIKI Ha3uBaroTh xennepHumu kiituHamu (Th),
1o3a MEXaMH I[EHTPaIbHOI HepBOBOI cuctemu. Came
i KJIITHHU € TOJOBHUMH IHIIIATOpaMH MAaTOJOTIYHOTO
TPOLIECY 3a PO3CIAHOTO CKJIEpO3y. [X akTuBallis BinbyBa-
€TBHCS TIiJ] BIUIMBOM IIPO3alajibHUX IIUTOKIHIB, 30KpeMa
¢axropa Hekpo3zy nmyxiuH-o (TNF-0) Ta inTepdepony-y
(IFN-y). ['oIOBHUMY yCKOBUMH MEXaHI3MaMH 3aITyCKy
MaTOJNOTIYHOTO MPOIECy € MOJICKYJISIpHA MIMIKpis Bipy-
ciB Ta mojBiiiHa ekcrpeciss T-KIITHHHUX PEIENTOPIB.
Barato OakrepiasbHUX 1 BIpyCHHX AHTUICHIB, HampH-
knaa Bipycy Emmnreitna-bapp, mMaroTh aMiHOKHCIOTHI
MOCITITIOBHOCTI, TOMOJIOTIUHI ayTOAHTUTCHaM HEPBOBOI
cucteMu. lle mpu3BOAMTH 10 iHIMIAIIi MATOJOTIYHOT
ayTroiMyHHO{ BignoBiai T-mimMQoruTis, 32 yMOBH BifTIO-
BIJIHOTO IMYHHOTO CTaTyCy OpTraHi3My.

Inmmit BapiaHT akTUBALii — HAsSBHICTb y YAaCTHHH
T-niMpOUUTIB IBOX PELENTOPIB: OJHOTO IS OakTepi-
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aJBHOTO AHTUTEHY, IHIIOTO — Jisi ayToaHTHreHy. Ilin
yac OakTepiaibHOI 1H(EKIT BiI0yBaeThCS iX aKTHUBA-
I1is1, 10 3aITyCKae ayTOIMyHHHUII MaTOJIOTIYHMUI TpoIiec.
Toni six T-miM(pONKMTH B CTaHI CIOKOK MarTh 00OMe-
KEHY MOXJIMBICTh MPOHHMKATH B TOJIOBHHUN Ta CIIHH-
HUH MO30K, akTHBOBaHI T-miM(OIUTH eKcrpecyrTh
0araTo MOJICKYJ, BKJIFOYAIOYH XEMOKIHH, MOJICKYJIH
ajresii, MeTaIONpPOTEiHA3M Ta aKTHBHI ()OPMH KHCHIO,
mo cnpusitoth ix nponukHeHHto B [{THC. IlapanensHo
3 akrtuBamiero T-miMdonuTie Ha nepudepii BUHHKA-
10Th Gaxropu IIHC — nepcuctyroua BipycHa iH(peKmis
Ta MeTaOOJIIYHHMIA cTpec, sKi MiJABHIYIOTh EKCIPECio
a/Ire3MBHUX MOJICKYJ Ha €HJIOTeTianbHUX KiliTHHax. Ha
JIPyTOMY €Tarti, TMicis B3aEMOJIIi 3 MOJIEKYJIaMH ajaresii,
SH/IOTEIIONUTH CYAMHHOI CTIHKH JI03BOJISIIOTH T-11iMo-
[UTaM MPOHUKHYTH Kpi3b reMaroeHIehatiuauii 6ap’ep
Y MO30K. AKTHBOBaHi aCTPOLUTH, CeKPETYIOUH MaTPHUHI
METAJIONPOTEA3H, CIPHUAIOTH MPOTEONI3y OUIKIB CyIUH-
HOI CTiHKH, MOMIKO/PKCHHIO Mi€IHYTBOPIOBATBHUX OJIi-
TOJICH/IPOLIMTIB Ta caMoro MiediHy. Ha Tpetbomy etami
iMyHOIIaTOTeHEe3y BinOyBaeThCs peakTHBAIlis T-KIiTHH
y IHHC aHTHUTeH-TIPE3eHTYIOUYNMHU KITITHHAMH, SKAMH
€ makpodaru ta Mikpormig. Th-kiiTHHH, 0 TPOHUKIN
B IIHC, Ta BTOpMHHO aKTHBOBaHI Makpodaru i Mikpo-
[JTis CEKPETYIOTh MPOo3araibHi MUTOKIHHU, IO CIIPHYUHS-
I0Th aKTHBAIlil0 B-KIiTUH 13 mpomaykiiieto aHTutia. Lle
JIMIIE TOCUITIOE 3aMajibHi PeakIiil Ta MiIBUIy€e TPOHUK-
HICTh TeMaToeHIedaniyHoro 6ap’epa. IMyHHI KIITHHH
PYHHYIOTH Mi€iH, a 3aly4deHi Makpogaru 3aiiCHIOIOTh
(daromnuTo3 MOIIKO/PKEHUX JIJITHOK Mi€eiHy. B octanHi
POKH JOBEICHO, IO B MIATPUMIL IMYHITETY 3a pO3Cisi-
HOTO CKJIEpO3y 3HaYHY pOJib Bilirpae B-kiiTHHHA TaHKa
imynitery (Rae-Grant et al., 2013).

Cepen KJTIHIYHUX HEBPOJIOTIYHUX CHUMITTOMIB 32 PO3-
CISIHOTO CKJIEpO3y 3a3Ha4aloTh:

1) YpaxeHHsT MipaMiHOTO TPaKTy — MPUTHIYCHHS
a00 3HIMKEHHSI CyXOXKUIBHUX pe(IIeKCiB, IOsBa MAaTONO-
TYHUX peQIIeKCiB, IEHTPAIbHI Mape3u;

2) IlopymieHHs Yy TIHUBOCTI — mapecTesii, 3HIKEHHS
YyTJIMBOCTI,

3) YpaxkeHHSI MO30YKa — iIHTCHIIIMHUIA TpeMOp i Jac
BHUKOHAHHS KOOPJIMHAIIIMHUX PYXiB, aTaKCisl, TUCMETPIs;

4) 30poBi po311aIu — 3HHKESHHS 30pY, peTpoOyibdap-
HUI HEBPUT;

5) O¢dranbMONOTiUHI  MOPYIIEHHSI — MOPYIICHHS
PYXIiB OYeH, HicTarM, JUIUIONIS;
6) YpakeHHsT CTOBOypa TOJOBHOTO MO3KYy —

JU3apTpisi, qucdaris;
7) Hopymiennst GpyHKIii Ta30BUX OpPraHiB — PO3IAIH
CCUOBHITYCKAHHS, 3aKPEIH, CPEKTUIIbHA TUC(YHKIIIS;
8) [HII cUMNITOME — 3aITaMOPOYECHHS, CHHJIPOM XPO-
HIYHOT BTOMH, OOJIbOBI CHHAPOMH, JICTIPECis, KOTHITHBHI
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HNOPYIICHHS (3HMKEHHSI MaM SITi, TOPYIICHHS KOHIICH-
Tparii yBaru).

Juis JmikyBaHHS PO3CISIHOTO CKJIepO3y TNpH3Haua-
FOTh IMYHOCTUMYJISITOpY — OeTa-iHTepPEepOHH, a TAaKOXK
IMyHOCYNIpecaHTl — TepiIyHOMi, MOHOKIOHAJIBHI
aHTHTIIA (HaTamizymad, Hnakimizymad, oOKpelnizymal).
JInst 3MEHILeHHsS CMIaCTUYHOCTI 3aCTOCOBYIOTH Miope-
JIAKCAHTH LEHTPaJIbHOI Jii — OakiodeH, a Takok HOro
KOMOiHaIlii 3 1HIIMMH MiOpelaKCaHTaMH, HaNpPUKIIAJI,
tonnepusonom (Odintsova & Kopchak, 2021).

Hapasi juis nikyBaHHST pPO3CISIHOTO CKJIEpO3y BCE
YacTille 3acTOCOBYIOTH TIpErapaTd POCIHHHOTO IOXO-
JOKEHHSI, 30KpeMa POCJIMHHI eKCTPaKTH KaHalicy, cepen
SIKMX BiJI3HA4YaroTh HaOikciMorc (Sativex). Llel npemapar
MICTUTh CTaHIAPTH30BaHiI KaHAOIHOIM — TeTparijpoka-
Habinon (TT'K) ta xana6imion (KB). Mexanizm aii TI'K
HOB’s3aHMH 31 30y/PKCHHSIM KaHAOIHOITHNUX penenTopiB
niepiioro (CB1) ta apyroro (CB2) TumiB, 1110 Npu3BOAUTH
JI0 TiJBUIICHHS aleTHTy, 3MEHIICHHS OO0, a TaKoK
3MiH B eMOIIIHUX Ta KOTHITUBHUX Mporiecax. Ha BiaMiHy
Bix ciaOkoi aronicruunoi akruBHOCTI TI'K, KB/ mie sx
HEraTuBHUI anoctepuunuii moxyisitop CBl-penento-
PiB — HAMIOMIMPEHIIIOTO perenTopa, 38’ s13aHoro 3 G-0in-
koM (GPCR) B opranizmi. KaHaGiHOIIH NPOSBISIOTH
IMyHOCYIPECUBHUI Ta HEHPOMPOTEKTOPHUIN C(EKTH,
0 TIOSICHIOEThCS 1HT1OYBaHHSAM CEKpellii 1HTepJICHKIHIB
12 ta 23 KITHHAMH MIKPOIIii, 8 TAKOK MPUTHIYCHHIM
aktuBHOCTI L{OI'-2 Ta ¢dakropa Hekpo3y myxiuH (TNF-a)
3a crumyisnii CB-penenropis (Lim et al., 2017).

I3 mpenapariB pOCIMHHOTO IMOXOIKCHHS, SIKI TIPO-
MOHYIOTh BKJIIOYaTH B CXEMH JIIKyBaHHS PO3CISTHOTO
CKJIEpPO3y, OCOONMBO BHIULIIOTH SKCTPAKT JHCTS [ iH-
kro 0ij00a, SIKWU BHITyCKAa€ThCs B Karncynax. [Ipemapar
HOpMaJTizye OOMiH PEYOBHH Yy KIITHHAX PI3HUX Opra-
HIB, a TAKOX MOKpAIIy€ PEOJIOTIUHI BIACTUBOCTI KPOBI,
MIKpOLIMPKYJISALi0 Ta MeaiatopHi mpomecu B I[HC.
I'iukro 6in06a miABHINY€E CTIMKICTP TKAHUH TOJOBHOTO
MO3KY JI0 TIMOKCIi, MoMepe/Kae arperaiito epuTpOIUTIB
1 rallbMy€ aKTHBHICTH (hakTOpa aKTHBAIll TPOMOOIIUTIB
(PAF). Takox mpemnapar cCripus€e YTBOPSHHIO €HJIOTE-
J1-3aJI€KHOTO PETaKCyI0doro (hakTopa — OKCHAY a30Ty
(NO), 1m0 posmmproe ApiOHI apTepii, MiJABUIILYE TOHYC
BCH 1 HOpMaJli3y€e KPOBOIOCTAYAHHS CyINH, KPIM I[bOTO,
ToTIepe/Kae yTBOPCHHS BUTBHUX PAJUKANIB, MPOSIBIIS-
I04M aHTHOKCHUJAHTHY akTHBHicTH (Wang et al., 2007;
Chan et al., 2007; Nash & Shah, 2015). MoxiBe Takox

MPU3HAYCHHS eKCTPAKTIB POCIHH, IO MIiCTSTh IPHUPOAHi
KapJICHOJIIH, SKI MOXXYTh OyTH KOPUCHHMH 3a HEBPO-
JIOT1YHUX 3aXBOPIOBaHb. [|JIs WX CTHONYK YCTaHOBJICHO
AQHTHOKCHIAaHTHY Ta MPOTHU3ANaJIbHY [0, IO MOSCHIOE
iX MEepCHeKTUBHICTh y Tepamii pPO3CITHOTO CKIEepo3y
(Kabir et al., 2022).

VY naykoBiil 3apyOixHill JiTeparypi, 30KpeMa B KIIto-
YOBHX BHUIAHHSIX, IPHCBIUCHUX JIKYBAaHHIO PO3CITHOTO
CKJIEPO3Y, PEKOMEH/IYIOTh €KCTPAKTH POCIUH, IIFOUUMH
PCUOBHHAMHU SKUX € METaOoNITH madpaHy — KpPOIMH,
KporeTuH Ta nikporokcud. lladpan i fioro merabonitn
MIPOSIBIISIIOTh AHTHOKCHAAHTHY Ta MPOTH3ANaJbHY Iifo,
a TAKOXX BIUIMBAIOTH HA AllONTO3. IX MeXaHi3M Jii, OB’ s-
3aHUM 3 MOMAYJSIIEN CHUTHAIBHHUX IIISXIB KIITHHHOTO
BW)KMBaHHA Ta 3aruOeii, BiJirpae poib y HeHporpo-
Tekmii. 1{i CroMyky MpakTUYHO HEe MAalOTh TOKCHYHOTO
BIUIMBY Ha OpPTaHi3M, 110 POOUTH iX MEePCIIEKTUBHUMH IS
BKJTIOUCHHS B cXeMH JlikyBaHHs (Abdian et al., 2024).

JIMMOHEH — MIMPOKO PO3MOBCIOKCHUN arnelbCUHO-
BUI TEpIICH, TOJIOBHUI KOMITOHEHT MIKIPKH alelbCHHa,
UKJIIYHUE MOHOTEpIieH. Boojie mmpoKkuM CreKkTpoM
bapmakoguHamiky. [IposBIiIsSie aHTHOKCUIAHTHUI BIUTUB
32 OKHMCHIOBAJILHOTO CTpECY, MPOTH3ANaIbHY, MPOTHUMI-
KpOOHY Mif0, PETYIIOE IMPOIeCH amomnTo3y. BusBieHO
HEHPOMPOTEKTUBHUHN €(PeKT 3a HeHpoaereHepaTUBHUX
3axBopioBaHb. OTpHMaHi pe3ynbTaTH JOKTIHIYHUX Ta
KITiHIYHUX JociimkeHs numoHeny (Eddin et al., 2021).

Po3cisiHuii ckiIepo3 — ofiHe 3 HeHpoereHepaTnBHUX
3aXBOPIOBaHb, 3a SIKOTO POCIMHHI 3aCO0M TPOSIBIIS-
I0Th JIIKYBJIBHUH e(DEKT 3aBJSIKH BMICTY MOTI(EHOIMIB.
barato xBopux i3 HelpopereHepaTHBHUMH 3aXBOPIO-
BaHHSMH CTPaXKIAIOTh HAa PO3JIaau POOOTH TOHKOTO Ta
TOBCTOTO KHINIEYHUKA, NIPU LIbOMY KOHCTAaTyHOThb 3MiHH
X MiKpOOiOJIOTIYHOTO CKJIaay. 3 OMHOrO OOKY, MeTado-
JiTH ToMi(heHOITiB HOPMaTi3yI0Th aKTUBHICTB 1 MiKpOOi-
OJIOTIYHHY CKIIAJl KUIIEUYHHKA, 3 IHIIOTO — BOHH, TIPOHU-
KaloOuH Kpi3b reMarocHIedaniunmii 6ap’ep, BIUINBAIOTH
Ha HEPBOBY CHUCTEMY, 3MIHIOKOYHM aKTHBHICTh ()epPMEHTIB
i ckianHukiB curHanpHux nuisixiB (Chatterjee et al.,
2024; Chatterjee et al., 2024).

BucnoBku. Takum 4nHOM, He3BaKAI04YH HA 3AIPO-
TMOHOBaHI Ta MPUITHATI JiKapchKi 3aco0u s JIKY-
BaHHSI HelpojiereHepaTUBHUX 3aXBOPIOBaHb, SIKi
€ 10cuTh e()eKTUBHUMH, iX KoMOiHauist 3 ¢iTonpena-
paTtaMu J103B0JIsI€ MIABUIIUTH TepaneBTHYHUN e(eKT,
a B JIeSIKMX BUNAJIKAX — YCYHYTH MOOIYHI IBHIIA.
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