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HEPATOPROTECTORS OR CORRECTOR OF LIVER METABOLIC PROCESSES

Actuality. In acute and chronic diseases, under the influence of drugs prescribed to treat diseases of vital systems, liver function
suffers, which can gradually cause hepatitis, fibrosis, and fatty degeneration. These drugs, as well as pathological conditions, cause:

1) inhibition of lipid peroxidation;

2) disruption of cell membrane stabilization;
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3) increased content of glutamine, taurine and sulfates;

4) increasing the activity of enzymes involved in oxidation and cell function;

5) inhibition of the synthesis of pro-inflammatory cytokines and other inflammatory factors.

6) reduction of hepatocyte necrosis, stimulation of collagenase activity and blockade of connective tissue synthesis enzymes, which
causes an antifibrotic effect.

In this regard, it is necessary to continue to study in more detail the mechanisms of action of hepatoprotectors of various origins
and determine effective and average doses, and pay attention to the prevention of liver function and metabolism disorders.

Purpose of the study is to provide classifications of hepatoprotectors, to reveal their origin and mechanisms of action.

Materials and methods. Based on domestic and foreign literature and online publications SCOPUS, “Web of Science”, Google
Scholar, determine the mechanism of action and pharmacodynamics of the studied hepatoprotectors.

Research results and discussion. Phytohepatoprotectors are multicomponent metabolic correction systems that increase the
adaptive resistance of hepatocytes at the molecular and subcellular levels. The priority mechanism of their action is the antioxidant
effect: inhibition of lipid peroxidation and stabilization of the structural and functional state of biomembranes, which ensures the
preservation of the phospholipid matrix of cells and the elimination of cytolytic syndrome. Energy support of the liver is realized
through stimulation of aerobic ATP synthesis and activation of enzymes of the second phase of xenobiotic biotransformation, which
directly increases the detoxification capacity of the organ. The systemic effect is manifested in the regulation of the cytokine profile,
limitation of mesenchymal-inflammatory reactions and prevention of fibrous transformation of stellate cells.

A significant group of hepatoprotectors is made up of phytopreparations. The pharmacological profile of the agents is determined
by the biochemical composition of their plant sources:

1. Milk thistle (Silybum marianum) provides molecular repair of membranes by stimulating the biosynthesis of proteins and
phospholipids (preparations “Karsyl”, “Legalon”, “Silibor”, “Darsil”, “Heparsil”).

2. Field artichoke (Cynara scolymus) and turmeric (Curcuma longa) intensify lipid metabolism and choleresis (“Hofitol”,
“Artibel”, “Cynarix’, “Holiver™).

3. Greater celandine (Chelidonium majus) and common rue (Fumaria officinalis) provide antispasmodic correction of the biliary
tract (““Hepabene”, “Hepatofalk Planta’).

4. Helichrysum arenarium and Schisandra chinensis enhance the secretory function of the liver and induce microsomal enzymes
(““Flamin’’; “Bicyclol”, “Tricyclol”).

5. Andrographis hairy, dandelion, papaya (Carica papaya), chionanthus and waxwort provide a combination of antitoxic and
digestive functions, enhancing systemic adaptation (““Hepophil™, “Bonjigar”, ““Natural Medicines™).

Of the synthetic hepatoprotectors, the tripeptide consisting of cysteine, glutamic acid and glycine is quite well known. Synthetic
drugs also include the combined drug Hepaglyph and Heparcin. Essential phospholipids Essentiale Forte or Essentiale N are widely
prescribed. Lecithin belongs to the group of fatty esters. Lipin is a_form of lecithin. Very often in Europe, bile acid preparations are
prescribed, especially ursodeoxycholic acid.

In practical medicine, the synthetic drug Antral is often prescribed for hepatoprotection, which protects the metabolism of the
liver and pancreas. For self-treatment, as well as on the advice of a doctor, Alohol is recommended, which contains dry bile, dry nettle
leaves, and charcoal. Its advantage is the ability to reduce flatulence.

Conclusions. The data presented in the article will expand the range of knowledge regarding the classification, pharmacodynamics,
and mechanisms of action of hepatoprotectors and will be able to present them as correctors of liver function metabolism in pathological
conditions.

Key words: liver, function, hepatoprotectors, correctors of metabolic processes.

Haoia TOPYAKOBA

00KMOp MeOuuHUx Hayk, npoghecop, npogecop rkageopu apmarxonoeii, Hayionanohutl meouunuil yHieepcumem
imeni O.0. Boeomonvys, npocn. bepecmeiicokuii, 34, m. Kuis, Yxpaina, 03057 (gorchakovanl941@gmail.com)
ORCID: 0000-0001-7311-7347

SCOPUS: 7003895729

Temana TAPHUK

O00KMOp MeOUUHUX HAYK, npoghecop, npoghecop kaghedpu biobesnexu i 300pos s arodunu, Hayionanenuti mexuiunuil
yuisepcumem Yxpainu «Kuiscoxuti nonimexuiunui incmumym imeni leops Cikopcvkozo», npocn. bepecmeticokui,
37, m. Kuis, Ykpaina, 03056 (phitotherapy.chasopys@gmail.com)

ORCID: 0000-00025280-036

SCOPUS: 6508229538

Hamania CABYEHKO
KAHOUOam MeoOuyHux Hayx, ooyenm, ooyeum xageopu hpapmaronoeii, Hayionanvuuii meouyHuil ynigepcumen iMeHi

0.0. bozomonvys, npocn. bepecmeiticoxuil, 34, m. Kuis, Ykpaina, 03057 (farma_savch@ubkr.net)
ORCID: 0000-0003-3392-6638

Onena IIYMEHKO
KAHOUOam MeoOuyHux Hayx, ooyenm, ooyeum kageopu hpapmaronoeii, Hayionanvruii meouyHuil ynigepcumen iMeHi

0.0. bozomonvys, npocn. bepecmeiticokutl, 34, m. Kuis, Ykpaina, 03057 (ashu28051972@gmail.com)
ORCID: 0009-0006-5848-8311

®dirtotepanis. Yaconuc Ne 1, 2026 7 -



MeguuuHa. Papmauin

Onena KJIHMEHKO

KAHOUOam MeOUuyHUX HayK, 0oyenm, ooyenm Kageopu papmaronoeii, Hayionanvruii MeouyHuil yuigepcument iMeHi
0.0. bozomorvys, npocn. bepecmeticoxutl, 34, m. Kuis, Yxpaina, 03057 (klymenkoolena75@gmail.com)

ORCID: 0000-0002-2537-7029

SCOPUS: 57283775300

Enna 'OPOBA

Kanouoam MeOudHux Hayxk, ooyeuwm, Bceykpaincvka epomadcvka opeauizayis «Acoyiayis axieyie 3 HapooHoi
i Hempaduyitnoi meouyunu Ykpainuy, eiye-npesudeum, 6yi. Uepsononinocoxa, 26, m. Kuis, Vkpaina, 04123
(ella.v.gorova@gmail.com)

ORCID: 0000-0003-0259-5469

SCOPUS: 58965130800

Onvea PHZKEHKO

acucmenm kagheopu nediampii, 3anopizbkuli OepicasHull Meouxo-ghapmayesmuynuil  yHieepcumen, JaiKap-
anecmesionoe NPUUMAIbHO-0IACHOCMUYHO20  BIOOIIeHHs. 3 Jidickamu  inmencusHoi mepanii, Komynanivhe
HeKomepyitine NiONpueEMcmeo «3anopizbka yeHmpanbHa paoHHa JikapHsay, eyl Jlikapuaua, 18, m. 3anopiscoics,
Yrpaina, 69076 (ryzhenko.oi@zsmu.zp.ua)

ORCID: 0000-0002-6405-3166

SCOPUS: 55351968000

Temana CTPOI'AHOBA
doyenmxraghedpubioizuxu, MeOUUHoi izuxumamamemamuxi, 3anopizsKuti 0epHcASHULMEOUKO-Dapmay e8muyHUL

yHigepcumem, 6yiv8. Mapii [lpumauenxo, 26, m. 3anopisxcocs, Yrpaina, 69076 (strogonovat@gmail.com)
ORCID: 0000-0001-5510-2176

Bioaiorpagiunuii onuc crarri: TopuakoBa H., I'apuuk T., CaBuenko H., Illymeiiko O., Knumenko O.,
I'oposa E., Pmxenko O., Ctporanosa T. (2026). I'ematonporexTopu a00 KOpeKTOpH OOMIHHHX TPOIECIB MEUiHKH.
@imomepanis. Yaconuc, 1, 6-32, doi: https://doi.org/10.32782/2522-9680-2026-1-6

IF'EITATOIIPOTEKTOPU ABO KOPEKTOPU OBMIHHUX ITPOLECIB IIEYIHKH

Axmyanvuicme. 11i0 yac cocmpux i XpOHIUHUX 3AX80PI0OGAHb NIO GNIUGOM NIKAPCHKUX NPEnapamis, ujo npuszHauaioms O0Js JiKy-
6AHH1 3AX60PI0BANDL JHCUMIMEBO BANCIUBUX CUCNEM, CIIPAJICOAE PYHKYIA NEeUIHKU, WO NOCIYNOBO MOdICe BUKIUKAMU 2enamum, (iopos,
arcupogy oucmpodiio. Taxi 1ikapcybKi 3acobu, a makodic Namonoiuti CManu 3yMOGIII0Mb.

1) npueniuenns nepokcuoH020 OKUCHEHHA Niniois;

2) nopywenns cmabinizayii Memopan Kiimum,

3) 30inbuwenns emicmy 2nymaminy, maypury ma cyio@amis;

4) 30inbenHa akmusHocmi pepmenmis, uo Oepymov yuacms 8 OKUCHEHHI ma QyHKYii KiimuHu,;

5) npueHivenns cunmesy npo3ananbHUX YUMoOKIHIG Ma IHUWUX (haKmopie 3anaieHHsl,;

6) amenuennsa HeKpo3y 2enamoyumie, CmuMyIayis akmueHocmi konazenas i brokaoa ghpepmenmie cunmesy cnoiy4yHoi mKaHuHu, ujo
3YMOGII0E aHmMmupiopomuuny Oiro.

V 36’a3ky 3 yum neobxiono npooossrcysamu 6invi 0emanbHO ueHamMu Mexanizmu Oii 2enamonpomexmopie pizno2o noXo0HceHHs
ma eusHauamu epekmueHi i cepedHi 003u, 36epmamu yeazy Ha npo@LIaKmuKy nopyuwens QyHKyii ma memaboniamy nevinku.

Mema 0ocniorycennsn — nagsecmu Kiacugikayii 2enamonpomexmopie, po3Kpumu ix nOX00XNCeH s ma Mexanizmu Oii.

Mamepianu ma memoou. Ha niocmasi eimuuszusnoi, 3apyoixcnoi rimepamypu i inmeprem-eudars SCOPUS, “Web of Science”,
Google Scholar suznauumu mexanizm 0ii ma apmakoOUHAMIKY OOCTIONCYBAHUX 2eNAMONPOMeKmopie.

Pezynomamu oocnioxycennsa ma ix 06z0eopennsa. Dimozenamonpomexmopu € MyJIbMUKOMROHEHMHUMU CUCTEMaMU Memd-
boniunol Kopekyii, AKi NIOGUWYIOMb A0ANMAYIUHY CMIUKICMb 2eNAmoyumie Ha MOAEKYIAPHOMY ma cyOxaimunnomy piensx. Ilpi-
OpUMEMHUM MeXaHizMoM iXHbol Oii € anmuoxkcuoanmuuil egpexm: in2i6y6anHs NepokCUOH020 OKUCHEHHs Ninidie ma cmabinizayis
CMPYKMYPHO-DYHKYIOHATbHO20 cmaHy OiomembpaH, wo 3adesneuye 30epexcents ochoninionoeo mampuxcy Kiimuu i aikeioayio
yumonimuunozo cunopomy. Enepeemuuna niompumka neuinku peanizyemocs yepes cmumynayiio aepoonozo cunmesy AT® ma akmu-
sayiio ghepmenmis Opyeoi azu diompancgopmayii KceHOOIOMUKI8, Wo NPAMO NIOGUYYE 0EMOKCUKAYIIUHY CHPOMONCHICTIb OP2aH).
CucmemHuil 6NaUE NPOSGIACMBCA Y peyIsayil YUMoKiH08020 NPOPLt0, 00MeNCeHHI Me3eHXIMATbHO-3aNAbHUX peaKkyitl ma 3anooi-
2anni Qibposnitl mpancgopmayii 3ipuacmux KiimuH.

3uauny epyny ecenamonpomexmopie cmanogisime imonpenapamu. Qapmaxonoziunuii npoins 3acobie 3ymosnenuil Oioximiunum
CKAAOOM IXHIX POCTUHHUX OXHcepel:

1. Posmoponwa naamucma (Silybum marianum) 3abe3neuye MONeKyIApHY penapayiro Memopan uepe3 cmumynisayiro 0iocurnmesy
6inkie i gpocghoninioie (npenapamu «Kapcuny, «Jleeanony, « Cunibopy, «Hapciny, «enapcuny).

2. Apmuwox noavosuil (Cynara scolymus) ma kypkyma eucoxa (Curcuma longa) inmencughiyroms ainionuti oomin ma xonepes
(«Xoghimony, «Apmibenvy, «{unapukcy, «Xonieepy).

== 8
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3. Yucmomin eenuxuii (Chelidonium majus) ma pymka nikapcoxa (Fumaria officinalis) 30iticniorome cnasmonimuuny Kopexyiio
2#c08408UBIOHUX WnAXi6 («] enabeney, «I enamoganvk nianma).

4. Bescmepmuux nickosuil (Helichrysum arenarium) ma numonnuk kumaticokuil (Schisandra chinensis) nocunioroms cekpemopHy
@ynryito neuinku ma iHOyKyloms mikpocomanvui gpepmenmu (« @naminy, «biyukaony, « Tpuyuxnony).

5. Anopoepaghic eonocucmuil, kynvbaba nikapcvka, nanas (Carica papaya), Xionanmyc ma 60ckoguys 3a6e3neyyoms NOEOHAHHA
aHmMumMoKcu4Hol ma mpasnoi Gyukyit, niosuwyrouu cucmemuny aoanmayito («lenoghiny, «bonoxcuzapy, «IIpupooui rikuy).

13 cunmemuuHux eenamonpomexmopie 0ocums i0OMUM € MPUNENnMuo, AKUL CKIAOAEMbCSL 3 YUCMEIHY, KUCIOMU 2IYMAMIHO80T
ma eniyuny. JJo cunmemuuHux NiKApCbKux 3acodie HAnexcums makoxce KomMOiHosanull npenapam 2enaenigh ma eenapyu. LLlupoko
NPUSHAUAIOMb NPENnapamu eceHyianbHux ocgoninioie — ecenyiane gopme abo ecenyiane H. Jleyumunin nanexcumos 00 epynu Hcupo-
noodibnux eghipis. Jlinin € ghopmoro neyumuny. /lysce uacmo y €8poni npusHauaoms npenapamu HCo8YHUX KUCIOM, 0COONUBO YPcooe-

30KCUxos1esy Kuciomy.

YV npaxmuuniti meouyuni yacmo npuznayaiome 3 Memoro 2enamonpPoOmeKyii CUHmMemuyHUll npenapam anmpanb, KUl 3axXulyae
00MiH nevinku ma niOWIYHKoB0I 3a103u. J{ia camocmitino2o AiKy8anHs, d MaKoic 3a nopaodolo Nikaps peKoMeHOYIOmb al0Xoi, AKULL
Micmumb cyxy o6, cyxe mucms Kponusu, eyzins. Hozo nepesazoio € 30ammicmo sMenuLysami Memeopusm.

Bucnosku. Haseoeni y cmammi 0ani po3uupsims Koo 3HAHb Wo00 Kiacugikayii, papmakoOunamixu i mexanizmie oii cenamonpo-
MeKmMopis, a MAKONC 3MOHCYNb NPEOCMAsUMU iX K KOPeKmopu 00MiHy (YHKYIL nevinku y pasi namono2iyHux Cmamis.

Kniouogi cnosa: neuinka, pynxyis, 2enamonpomexmopu, Kopekmopu 0OMiHHUX NPoyecis.

Introduction. Relevance. In clinical practice,
individual acute and chronic liver diseases are rarely
diagnosed. More often they occur as complications of
diseases of the nervous, cardiovascular, digestive, and
urinary systems. In all industrialized countries, there
is an increase in liver diseases. A special place in the
treatment of liver pathology is occupied by drugs
belonging to the group of hepatoprotectors. These are
compounds of various origins, the action of which is
aimed at restoring homeostasis in hepatocytes.

The use of such agents helps to increase the organ’s
resistance to the effects of pathogenic factors, normalize
functional activity and stimulate reparative and
regenerative processes in the liver. Due to these effects,
hepatoprotectors are used for liver diseases, pathologies
of internal organs complicated by organ damage, as well
as as a means of medical cover when prescribing drugs
with hepatotoxic effects. Almost all hepatoprotectors
have an anti-inflammatory effect, contribute to increasing
antioxidant activity.

Research objective — to provide classifications of
hepatoprotectors, to reveal their pharmacodynamics and
mechanisms of action.

Research methods. Based on domestic and foreign
literature and online publications SCOPUS, “Web of
Science”, Google Scholar, determine the mechanism
of action and pharmacodynamics of the studied
hepatoprotectors.

Research results and their discussion. To date,
there is no single classification of hepatoprotectors. This
group of drugs includes more than 700 drugs, including
individual chemical compounds, combined and herbal
drugs containing combinations of plant, animal, amino
acid and vitamin components. Most often, they are
distinguished depending on the origin, composition and
mechanism of action. (Bilovol & Kniazkova, 2019).

The classification of hepatoprotectors by origin
includes:

®dirtotepanis. Yaconuc

1) Herbal preparations:

a) preparations of natural or semi-synthetic milk
thistle flavonoids;

b) licorice (glycyrrhizic acid) preparations;

¢) preparations of natural or semi-synthetic flavonoids
from other plants;

2) Animal products;

3) Essential phospholipid preparations;

4)  Detoxifying drugs (are not classic
hepatoprotectors, but are able to reduce the toxic
effects associated with hepatocellular insufficiency by
reducing the formation or increasing the utilization of
endogenous toxicants):

a) drugs with direct detoxifying effect;

b) drugs with indirect detoxifying effects (reduce the
formation of endogenous toxins, activate the formation
of metabolites or accelerate the metabolism of toxins)

5) Bile acid preparations;

6) Drugs of different groups.

By the nature of their effect on pathological
processes in the liver, drugs are divided into the
following groups:

1). Means that affect the manifestations of cytolysis
syndrome and reduce fatty infiltration of the liver.
Aimed at restoring the integrity of cell membranes and
normalizing fat metabolism (essentiale forte).

2). Drugs that affect the manifestations of cholestasis
syndrome. This group includes ursodeoxycholic acid
preparations (ursofalk, ursosan) and compounds
containing S-adenosylmethionine (heptral).

3). Detoxifying agents. Used for acute and chronic
alcohol intoxication (metadoxil, ropren), as well as for
toxic liver damage. These include drugs containing
flavonoids from various plants.

4). Drugs that prevent the development of fibrosis.
Recommended for use in the stage of liver cirrhosis.
Includes ursodeoxycholic acid preparations, polyprenol
groups, milk thistle flavonoids, and Laennec.

Ne 1, 2026 o ==
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5). Agents with antiviral activity. This category
includes drugs containing milk thistle flavonoids and
agents that stimulate interferon synthesis.

6). Agents that stimulate hepatocyte regeneration and
immunomodulatory drugs. Aimed at restoring cellular
structure and activating immune defense.

7). Drugs with combined hepato- and neurotropic
action. They have a combined effect on the functional
state of the liver and indicators of the central and
peripheral nervous system.

According to the modern classification (Radchenko
et al., 2021), it was proposed to divide hepatotropic
agents by frequency of use, multiplicity of mechanisms
of action, and effectiveness into preparations of
plant origin, amino acid complexes and essential
phospholipids, bile acid derivatives, and other animal,
synthetic, and combined agents.

One of the most widely used is the classification that
summarizes and systematizes data on the clinical use of
drugs for which hepatotropic action is dominant or has
independent clinical significance, and which includes
the following groups:

1. Herbal preparations:

1.1. Milk thistle preparations.

1.2. Preparations of other plants.

2. Preparations of animal origin.

3. Preparations containing essential phospholipids
(EPL) and preparations of semi-unsaturated fatty acids.
4. Drugs with a predominantly detoxifying effect:

4.1. Direct-acting drugs.

4.2. Indirect acting drugs:

4.2.1. Drugs that reduce the formation of endogenous
toxicants.

4.2.2. Drugs thatactivate the formation of endogenous
detoxifiers.

4.2.3. Drugs that accelerate metabolism

toxicants.

5. Drugs of different groups (Pogotova et al., 2015).

Almost all of these products contain polyphenols
and flavonoids, therefore they have a pronounced
hepatoprotective effect in tumors (Costea et al., 2022).

Herbal preparations have membrane-stabilizing,
detoxifying, antioxidant, antifibrotic and reparative
effects. They are prescribed for toxic liver damage,
chronic alcoholic hepatitis and cirrhosis. When
administered intravenously, it has an antiviral effect in
viral hepatitis C.

Milk thistle (Silybum marianum) has been used to
treat liver diseases and poisoning since ancient times.
The plant contains flavolignans (silymarin), alkaloids,
saponins, silychristin, vegetable oil, proteins, histamine,
tyramine, vitamin K and other macro- and microelements.

10

®dirotepanis. Yaconuc

The highest concentration of silymarin is in the fruits.

The active ingredients of milk thistle exert a
complex pharmacological effect on the hepatobiliary
system through a number of interrelated mechanisms.
The antioxidant activity of the compounds is due to the
ability of phenolic structures to directly bind free radicals
(“scavenger” effect), inhibition of cAMP-dependent
phosphodiesterase and stimulation of endogenous
protective systems, which effectively stops the lipid
peroxidation cascade. The membrane-stabilizing and
antihepatotoxic effect is based on the activation of RNA
polymerase I, intensification of the biosynthesis of
structural proteins and phospholipids, as well as on the
limitation of the functional activity of transport proteins.
This restores the physiological permeability of cell and
mitochondrial membranes and prevents the metabolic
activation of xenobiotics.

Anti-inflammatory and desensitizing potential is due
to inhibition of lipoxygenase, prostaglandin synthase
and nuclear factor NF-kB, which reduces the synthesis
of leukotrienes (B4) and prostaglandins, stabilizes mast
cell membranes and reduces the activity of Kupffer
macrophages. The reparative and regenerative effect is
provided by intensification of the synthesis of ribosomal
RNA and DNA-dependent polymerase 1. Antifibrotic
properties are manifested through modulation of protein
kinases and inhibition of the transformation of stellate
cells into myofibroblasts with direct suppression of
collagen formation. Additionally, oncoprotective
properties have been established through the regulation
ofapoptosis and cell cycle control. The lack of interaction
with the cytochrome P-450 system provides a high
safety profile and minimal risk of undesirable effects on
the metabolism of other drugs (Radchenko et al., 2021).

Milk thistle preparations are divided into
monopreparations (“Legalon”, “Silymar”, “Karsyl”,
“Rosilymar”) and combined dosage forms (“Gepabene”,
“Bienosilym”, “Sibektan”, “Fosfonciale”, “Gepafor”).
A separate group consists of multicomponent systems
with a complex nutrient profile, an example of which
is “Livonorm”. Each capsule of this product contains
a balanced complex: milk thistle extract, antioxidants,
a-lipoic acid, N-acetylcysteine, selenium and zinc
(Costea et al., 2022).

The pharmacodynamics of these drugs is due to the
activity of the flavonoid silymarin —a mixture of three key
isomers: silibinin, silicristin and silidianin. Silibinin is
determined as the leading component, which determines
the main clinical effect. Its anti-inflammatory effect is
realized through the blockade of TNF-a-dependent
factors and inhibition of the nuclear factor NFxB, which
limits the biosynthesis of inflammatory mediators and

Ne 1, 2026
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caspases. Additionally, silibinin inhibits the activity of
phosphodiesterase, slowing down the breakdown of
cAMP. This leads to a decrease in the concentration of
intracellular calcium in hepatocytes and levels the Ca?*-
dependent activation of phospholipases, preventing the
destruction of membranes (Pogotova et al., 2015).

The antioxidant potential of silibinin is due to its
specific phenolic structure, which allows it to inactivate
highly reactive oxygen species and interrupt the lipid
peroxidation (LPO) cascade, increasing the liver’s
resistance to oxidative stress. The metabolitotropic effect
of the compound consists in the selective stimulation of
RNA polymerase I in the cell nucleus, which activates
transcription and synthesis of structural proteins.
Importantly, this effect does not extend to altered cells,
which eliminates the risk of tumor proliferation.

In experimental and clinical toxicology, the ability
of silibinin to block transport systems for grebe toxins
(o-amanitin) has been proven, which significantly
reduces mortality in acute xenobiotic poisoning. The use
of silymarin in viral hepatitis A contributes to the rapid
regression of cytolysis phenomena (reduction in ALT
and AST levels) and bilirubinemia, reducing the duration
of hospitalization. In alcoholic cirrhosis, long-term use
of the drug (from 6 months) significantly reduces the
activity of transaminases and markers of fibrosis in the
blood serum.

In addition to hepatoprotection, the neuroprotective
effect of silibinin (through activation of heme oxygenase
and protection of neuronal DNA) has been established,
as well as its ability to pharmacologically precondition
the myocardium, brain, and kidneys, which protects the
organs from ischemic-reperfusion injury.

Milk thistle extracts are effectively integrated into
combination regimens with other phytocomponents.
An example is the drug “Sibektan”, where the
combination of milk thistle with tansy, birch and St.
John’s wort provides complex hepatotropic, choleretic
and antispasmodic effects, which is pathogenetically
justified in chronic lesions of the hepatobiliary system
(Aghemo et al., 2022).

When administered intravenously, silibinin is able
to block specific binding sites and transport systems
of a-amanitin (an inhibitor of RNA polymerase I), one
of the leading toxins of the grebe. This mechanism,
according to the results of controlled and uncontrolled
studies, allows to significantly minimize mortality in
patients with xenobiotic intoxication.

Indications for the use of silymarin are liver
pathologies with verified clinical and biochemical signs
of process activity. A number of small randomized
controlled trials have demonstrated the ability of
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silymarin in viral hepatitis A to promptly stop cytolysis
phenomena (according to ALT and AST levels),
reduce bilirubin content and reduce the duration of
hospitalization compared to placebo. There is also data
on the effectiveness of silymarin in chronic forms of
viral hepatitis (Omar et al., 2022).

The therapeutic activity of silymarin in alcoholic
cirrhosis of the liver has been studied in several clinical
studies. Taking the drug for 0.5-3.5 years contributed
to a decrease in the levels of transaminases and serum
markers of parenchymal fibrosis in alcoholic genesis
of lesions. The neuroprotective effect of silibinin was
studied in an experiment on models of diabetes mellitus:
it was found that the compound provides protection
of neuronal DNA and reduces the manifestations of
oxidative stress in the brain through the activation of
heme oxygenase. When modeling ischemic myocardial
damage, it was found that silymarin is able to protect
the heart, brain, liver and kidneys from ischemia/
reperfusion as a result of preconditioning, although the
mechanism of cardioprotection in ischemia remains not
fully understood (Sabarathinam, 2024).

Milk thistle extracts are integrated into the
composition of combined drugs, which usually contain
plant extracts with a choleretic effect. Thus, “Sibektan”
(a composition of milk thistle, tansy, birch and St.
John’s wort extracts) exhibits hepatotropic, choleretic,
antispasmodic and anti-inflammatory effects and is used
mainly for chronic liver damage. Similar properties
are possessed by the drug “Gepabene”, consisting of
milk thistle and ruta vulgaris extracts. “Bienosilim”,
in addition to silymarin, contains a complex of ethyl
esters of polyunsaturated fatty acids obtained from the
micellar fungus Entomophthora virulenta. The drug is
indicated for chronic hepatitis, cirrhosis and alcoholic
liver damage (Aghemo et al., 2022).

A new approach to the use of milk thistle products
was the creation of a silibinin-phospholipid complex
with vitamin E (SPM complex). Studies have shown that
in patients with fatty liver disease, this drug reduces the
level of transaminases, GGTP and alkaline phosphatase,
and also suppresses serum levels of IFN-y, TNF-o and
IL-6. The multicomponent drug “Livonorm” is prescribed
in phytotherapy regimens for neoplastic processes in
metastatic liver disease. Also pathogenetically justified
is the use of the Ayurvedic drug “Liv-52”, the active
ingredients of which are caper bark, chicory seeds,
black nightshade, western cassia, terminalia arjuna bark,
tamarisk, yarrow seeds, iron oxide) (Priya et al., 2025).

Artichoke leaf extract (“Artihol”) realizes its
hepatoprotective potential due to the content of
phenolic acids (caffeic and chlorogenic), flavonoids
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and sesquiterpene lactone. These components exhibit
pronounced antioxidant activity, which determines
the effectiveness of “Artihol” in liver pathologies
associated with the intensification of lipid peroxidation
(LPO) — in viral lesions, as well as intoxications with
hepatotropic factors, including alcohol. Regeneration
of oxidoreductase activity provides support for cellular
respiration processes and reduces the severity of
peroxide processes (Nasef et al., 2022).

The phytoextract modulates the functional state of
hepatocytes, induces enzyme synthesis and enhances
the detoxification capacity of the liver. In terms of the
strength of the hepatoprotective effect, this agent is
comparable to silymarin.

The choleretic effect of the drug is due to the presence
of cynarin, which stimulates bile production, increases
bile fluidity and activates biliary tract motility. Also,
hypolipidemic, hypoazotemic and diuretic properties
have been described for artichoke leaf extract. Due to
its effect on inducible NO synthesis, artichoke exhibits a
coronary dilating effect (Kam et al., 2025).

A representative of complex remedies based on
artichoke is “Detoxyl”. It contains extracts of artichoke,
grapefruit and dandelion. The components of “Detoxyl”,
in addition to hepatoprotective action, are characterized
by neuroprotective and cardioprotective properties.
The drug is prescribed for liver diseases, especially in
combination with kidney and urinary tract pathology,
for non-alcoholic fatty liver disease, and is effective for
toxicosis and liver pathology in pregnant women.

The composition of the drug “Liv-52” includes
medicinal plants traditionally used in Ayurvedic
medicine, in particular: caper bark, wild chicory seeds,
black nightshade, western cassia, terminalia arjuna bark,
tamarisk, yarrow seeds, as well as iron oxide. Available data
confirm the ability of the drug to provide protection of the
liver parenchyma from the effects of toxic agents, which
is realized through the induction of cytochrome P-450 and
acetaldehyde dehydrogenase. The antioxidant effectiveness
of the drug is due to an increase in the level of endogenous
tocopherols. In addition, “Liv-52"" normalizes the activity
of Na+/K+-ATPase. (Xu et al., 2022)

Analysis of the clinical use of “Liv-52” in patients
with various forms of liver and hepatobiliary tract
pathology indicates the therapeutic efficacy of the drug
in biliary motor dyskinesia, acute and chronic hepatitis,
as well as liver cirrhosis (Kantharia et al., 2023).

Thelistofother products containing phytocomponents
includes “Dipana” and “Bonjigar”. These drugs contain
complexes of biologically active plant extracts with
hepatotropic, choleretic, and antispasmodic action
vectors (Sroor et al., 2022).
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Pumpkin seed oil (“Tykveol”) is a complex of
polyunsaturated and unsaturated fatty acids, essential
phospholipids, tocopherols, carotenoids, sterols,
phytosterols and essential oils. The hepatoprotective
effect of tykveol is provided by its membrane-stabilizing
properties and is manifested in slowing down the
development of damage to hepatocyte membranes and
accelerating their recovery.

It has been noted that pumpkin seed oil preparations
reduce inflammation, slow down the development of
connective tissue and accelerate the regeneration of the
damaged liver parenchyma. The drug has a choleretic
effect, normalizes the chemical composition of bile,
reduces the risk of developing gallstone disease; it
is prescribed for chronic forms of liver damage of
various etiologies (hepatitis, cirrhosis), as well as for
cholecystocholangitis and biliary dyskinesia (Abd-
Elhakim et al., 2025).

The drug “Ropren”, obtained from pine needles,
contains a concentrate of polyprenols. Due to its
effect on the synthesis of dolichols (participating in
the biosynthesis of glycoproteins), cholesterol, and
coenzyme Q, its hepatoprotective activity has been
established in the conditions of isoniazid use.

The group of drugs of animal origin is represented
by the products “Layennec”, “Hepatosan”, “Enterosan”,
“Progepar”, “Erbisol”.

“Layennec” is a purified hydrolysate of human
placenta. Biologically active substances contained in the
hydrolysate stimulate the proliferation of hepatocytes,
have a detoxifying effect, reduce lipid and cholesterol
deposits in liver cells, increase the activity of tissue
respiration, activate metabolic processes in the liver,
reduce the intensity of connective tissue development in
the liver. Its reparative activity is due to the presence of
amino acids, low-molecular metabolites and fragments
of growth factors. The drug is indicated for non-
alcoholic fatty liver disease (NAFLD) and toxic lesions
of the organ parenchyma.

Erbisol Ultrafarm contains low-molecular-weight
biologically active organic compounds (glycopeptides,
peptides, nucleotides, amino acids) obtained from
embryonic animal tissue, which activate the body’s natural
regulatory systems responsible for detecting and eliminating
pathological changes and maintaining homeostasis.

“Erbisol Ultrafarm” directs the immune system
toward accelerated restoration of damaged cells and
the destruction of abnormal cells and tissues. The main
immunomodulatory effect is manifested primarily
through its action on NK cells (CD3—/16+56+) and T
killers (CD3+/16+56+), which are responsible for the
elimination of damaged and virus-infected cells that

Ne 1, 2026



MeguuuHa. Papmauin

are incapable of regeneration, as well as abnormal
cells (mutant, malignant, virus-carrying cells) and
tissues, and through the macrophage component, which
is responsible for the repair of damaged cells and the
restoration of functional activity of organs and tissues.

At the same time, Erbisol Ultrafarm has an
immunocorrective effect and, in cases of immune system
disorders, promotes its normalization through activation
of T lymphocytes, Thl helpers, and T killers, which is
important for restoring the balance between cellular
and humoral immunity in oncological diseases and for
terminating allergic processes.

Depending on the immune status of the body, Erbisol
UltrafarmH also corrects the activity of certain other
factors of humoral and cellular immunity: it induces the
synthesis of a-, B-, and y-interferons (which contribute
to viral elimination), tumor necrosis factor, interleukin-2
(IL-2) and IL-12, and suppresses the synthesis of 1L-10.

At the same time, Erbisol Ultrafarm activates
regenerative processes in the liver, promotes the
replacement of dead hepatocytes with functionally
complete ones, and has an anti-inflammatory effect.

Erbisol Ultrafarm enhances the effects of antibiotics
and exogenous interferons while simultaneously
reducing their side effects. Erbisol Ultrafarm is non-
toxic, does not accumulate, and has no allergenic,
teratogenic, mutagenic, or carcinogenic effects.

Indications: diseases of viral etiology — acute and
chronic viral hepatitis B, chronic viral hepatitis C; acute
and chronic forms of diseases caused by herpesviruses:
Herpes Simplex type I (labial), Herpes Simplex type II
(genital), Herpes zoster (shingles); diseases of bacterial
etiology — chronic nonspecific lung diseases during
periods of exacerbation and remission.

“Hepatosan”— isolated hepatocytes of animal origin,
obtained by freeze-drying. The therapeutic effect is
based on detoxification by sorption of toxic metabolites
in the intestine and partial regeneration of the functional
activity of liver cells. The pathogenetic significance in
the mechanism of action of “Hepatosan” is the utilization
of degradation products of exogenous hepatocytes to
restore the structural integrity of the patient’s liver. The
drug limits the manifestations of cytolysis, stimulates
protein synthesis function and has a detoxifying effect
in cirrhosis of the liver, aggravated by hepatocellular
insufficiency.

“Enterosan” contains a lyophilized substrate of
the mucous membrane of the stomach of birds. The
mechanism of action is due to the influence of regulatory
peptides on the motor function of the gastrointestinal
tract and the activation of redox processes under the
influence of glycosaminoglycans.
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Drug “Erbisol” includes a complex of low-molecular
biologically active peptides that activate the body’s
natural defense systems and have an immunostimulating
effect. It is prescribed for the treatment of acute and
chronic hepatitis of various etiologies.

Syrepar is a hydrolysate of bovine liver extract with
a standardized content of cyanocobalamin (vitamin
B12) — 10.0 pg/mL. The composition of the drug
includes amino acids, low-molecular-weight metabolites
and, presumably, fragments of liver growth factors,
which determine its reparative properties. Syrepar
accelerates regeneration of the liver parenchymal tissue
due to its lipotropic effect. It enhances the detoxification
properties of hepatocytes. Indications: chronic and
subacute hepatitis, liver cirrhosis, fatty liver dystrophy,
toxic and drug-induced liver damage.

Phospholipids are the main component of the lipid
layer of any cell, including hepatocytes. They participate
in the processes of molecular transport, differentiation
and division of cells, stimulate the activity of various
enzyme systems. Their mechanism of action is associated
with the restoration of the content of phospholipids in
the cell wall, reducing cytolysis, increasing collagenase
activity, and influencing lipid peroxidation.

Essential phospholipids have low bioavailability
when administered enterally, since phospholipids in the
composition of chylomicrons do not enter the liver, but
the lymphatic system, from where they are transported,
accumulated and metabolized in adipose tissue. When
administered parenterally, they can accumulate in
other organs and systems. Prescribed for liver diseases,
pathologies of internal organs complicated by liver damage,
when prescribing hepatotoxic drugs (Tang et al., 2023).

Monopreparations of essential phospholipids are
“Essentiale N”, “Essentiale Forte N”, “Rezalyut Pro”.
Combined dosage forms include “Phosphogliv”,
“Essliver”, “Phosfonciale”, “Livolin Forte”, “Eslidin”. A
separate group consists of preparations of polyunsaturated
fatty acids (Omega-3 triglycerides): “Epadol-neo”,
“Doppelherz Active Omega-3”, “Omakor”, “Eikonol”,
“Sikod” and fish oil.

The EFL substance is a highly purified soybean
extract, the key component of which is 1,2-dilinoleoyl-
phosphatidylcholine (PC) with a high content of
polyunsaturated fatty acids. The hepatotropic effect of
EFL is realized through the direct integration of their
molecules into the destructively altered phospholipid
structures of hepatocyte membranes, which provides
an anticytolytic effect. Unsaturated fatty acids in the
composition of phospholipids optimize the functional
parameters and fluidity of membranes, reduce the density
of the phospholipid matrix and normalize permeability
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indicators. Exogenous administration of EFL induces the
activity of membrane-bound phospholipid-dependent
enzymes and transport proteins, which has a supportive
effect on the intracellular metabolism of hepatocytes,
increasing the detoxification and excretory potential of
the organ. The mechanism of action of EFL may also
be associated with the inhibition of lipoperoxidation
(LPO). However, the antioxidant resource of EFLs is not
absolute, since they themselves can act as substrates for
peroxidation processes (Chen et al., 2025).

In clinical practice, EFL is used in three vectors:
treatment of liver diseases and its toxic intoxications;
therapy of pathologies of internal organs accompanied
by secondary liver damage; pharmacological protection
when using hepatotoxic drugs. It should be noted that
intensive parenteral therapy with EFL drugs in conditions
of active hepatitis requires verified caution, in particular
in patients with severe cholestasis syndrome (Rajappa
et al., 2024).

Phospholip  (“Universal  Medicare”,  India)
is a complex of essential phospholipids. One
capsule contains: lecithin (equivalent to 175
mg of phospholipids —  phosphatidylcholine,
phosphatidylethanolamine, phosphatidylinositol,
and phosphatidylserine) 350 mg, soybean oil

200 mg. The active substances of the drug are
essential ~ phospholipids —  phosphatidylcholine,
phosphatidylethanolamine, phosphatidylinositol,
phosphatidylserine, and linoleic acid, which are contained
in soybean lecithin. Essential phospholipids are found
in the membranes of cells and cellular organelles of
almost all tissues of the body, as well as in erythrocyte
membranes. In striated skeletal muscles, kidneys, and
lungs, they are present in smaller amounts. The half-
life of Phospholip is 30 hours. After oral administration,
Phospholip is hydrolyzed by 90% by the pancreatic
enzyme phospholipase A2 in the gastrointestinal tract,
and only 50% of the hydrolyzed Phospholip is absorbed
in the intestine. Phospholip normalizes protein and fat
metabolism and has a lipotropic effect. The essential
phospholipids contained in the drug are components
of liver cell membranes and are necessary for the
formation, stabilization of structure, and regeneration
of hepatocyte membranes. Phospholipids improve
membrane function, including ion exchange, tissue
respiration, biological oxidation, regulate the binding
of intracellular respiration enzymes in mitochondria,
as well as oxidative phosphorylation in cellular energy
metabolism. Phospholip restores impaired immune
functions of lymphocytes and macrophages caused
by alcohol and viruses. It increases the detoxification
function of the liver, improves the emulsifying properties
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of bile, and prevents the formation of gallstones.
Indications for use: acute and chronic hepatitis, fatty
degeneration of the liver, liver cirrhosis, food and drug
poisoning, toxic and radiation-induced liver damage;
atherosclerosis; gestosis.

Essentiale (“Rhone-Poulenc Rorer”, USA/France;
“Natterman”, Germany) is a combined drug that contains
highly purified essential phospholipids — diglyceride
esters of choline phosphoric acid and unsaturated fatty
acids from soybean extract (linoleic acid — approximately
70%, linolenic acid, and others). In addition, Essentiale
contains vitamins (riboflavin, thiamine, pyridoxine,
cyanocobalamin, tocopherol, nicotinamide, pantothenic
acid). In liver diseases, the drug provides the supply of
readily assimilable high-energy essential phospholipids
that penetrate liver cells and are incorporated into their
membranes. Essential phospholipids normalize liver
function and enzymatic activity of hepatocytes, reduce
the level of energy expenditure of the liver, and promote
hepatocyte regeneration. Indications for use: chronic
hepatitis, liver cirrhosis, fatty dystrophy, toxic liver
damage (tetracycline, rifampicin, paracetamol, etc.);
radiation syndrome; pregnancy toxicosis; prevention of
recurrence of gallstone disease; normalization of lipid
metabolism in patients with coronary heart disease;
psoriasis; radiation syndrome.

Livolin Forte contains, in addition to the main
active ingredient phosphatidylcholine, vitamins B1, B2,
B6, B12, tocopherol, and nicotinamide. Livolin Forte
enriches the membranes of cells and cellular organelles
of hepatocytes with phosphatidylcholine, restores their
integrity, activates membrane enzymes, stimulates
prostaglandin synthesis, and increases the synthetic
function of the liver, i.e., the ability to synthesize vital
proteins (albumin, prothrombin, blood coagulation
factors). Livolin regulates lipid and lipoprotein
metabolism in the liver, stabilizes bile composition,
eliminates cholestasis and cytolysis, and prevents
the development of fibrolosis and liver cirrhosis. An
important effect of Livolin Forte is its ability to increase
the detoxification capacity of hepatocytes, usually
reduced in hepatitis and liver cirrhosis. The components
of Livolin Forte effectively influence various
pathogenetic links in liver damage. B-group vitamins
included in the drug are cofactors of enzymes involved
in biochemical processes and thus protect hepatocyte
membranes. Thus, vitamins B1 and B2 enhance redox
processes, eliminate hypoxia, and improve oxidative
phosphorylation in mitochondria. Vitamins B6 and B12
actively stimulate biosynthetic processes in hepatocytes.

Tocopherol is a structural component of cell
membranes and exhibits pronounced antioxidant
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properties, preventing damage to cellular structures by
free radicals. It also participates in tissue respiration,
heme biosynthesis (the structural basis of hemoglobin
and other proteins), fat and carbohydrate metabolism,
and other metabolic processes. Indications for use:
acute and chronic hepatitis (alcoholic, drug-induced,
radiation, viral etiology), fatty liver dystrophy; radiation
syndrome; psoriasis. Phospholipids are incorporated
into the structure of cell membranes and regulate the
activity of phospholipid-dependent enzyme systems of
the liver (see Essentiale N).

Flakumin (a sum of flavonol aglycones from
smoketree leaves) has pronounced antioxidant and
choleretic effects. It promotes bile secretion from the
gallbladder by eliminating spasm of the bile ducts.
The vitamins included in the drug act as cofactors in
biochemical processes. The drug promotes hepatocyte
regeneration, improves microcirculation in the liver,
and has a hypolipidemic effect. Indications for use:
acute (during the convalescence period) and chronic
hepatitis, fatty liver degeneration of various etiologies,
alcoholic and drug-induced liver damage, liver cirrhosis,
poisoning, gestosis of pregnancy, psoriasis. A similar
pharmacological profile is characteristic of Essel-Forte,
which contains essential phospholipids and a vitamin
complex.

The active substances of Livelact are essential
phospholipids (see Essentiale N) and lactulose. In
liver diseases, essential phospholipids restore the
structure of hepatocyte membranes, regenerate damaged
mitochondria, increase impaired enzyme system
activity, and thus normalize function and enhance the
detoxification role of the liver.

Lactulose is a disaccharide that is not absorbed in
the gastrointestinal tract. In the large intestine, under
the influence of intestinal microflora, it is converted into
low-molecular organic acids (lactic, acetic). As a result,
pH decreases, osmotic pressure in the intestine increases,
which stimulates peristalsis and leads to evacuation of
fecal masses.

In liver failure, lactulose binds ammonia and other
toxic protein breakdown products, promoting their
excretion with feces, and also reduces their formation
in the large intestine due to decreased pH and inhibition
of proteolytic bacteria growth. When pH decreases, free
ammonia is converted into ionized ammonia, which is
poorly absorbed and excreted with feces. Indications for
use: chronic hepatitis, cirrhosis, liver failure, prevention
of gallstone formation.

Phosphogliv contains phosphatidylcholine from
soybeans and trisodium salt of glycyrrhizic acid.
Phosphatidylcholine included in the drug reduces
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inflammation, hepatocyte necrosis, their fatty infiltration,
and clinical manifestations of liver diseases. At present,
there has been evident progress in the development,
study, and implementation of this class of drugs into
clinical practice, not only abroad but also in Ukraine.
Convincing evidence of this is the appearance on the
domestic pharmacological market of such agents as
Phospholip, Essel-Forte, Lipin, as well as clinical trials
of new drugs Lipofen, Lioliv, and Eplir.

Lipin, a parenteral preparation (lecithin preparation),
is a lyophilized egg phosphatidylcholine in liposomal
form. Pharmacokinetic studies of phosphatidylcholine
liposomes have established their high hepatospecificity.
Up to 97% of phosphatidylcholine administered in
liposomal form is detected in hepatocytes, which explains
the high effectiveness of the drug. Lipin does not exert a
negative effect on the functional state of organs and body
systems, is non-toxic, and does not accumulate in the
body. Lipin has hepatoprotective, cardioprotective, anti-
inflammatory, antihypoxic, antioxidant, and detoxifying
effects. Lipin exhibits a membrane-protective effect,
increases nonspecific immunity, and improves
microcirculation and rheological properties of blood. In
various models of liver damage in animals, it has been
shown that the drug stabilizes hepatocyte membranes,
increases the number of T and B lymphocytes, improves
metabolic processes (increases glycogen and nucleic
acid content), and external secretory activity of the
liver. Lipin also promotes surfactant synthesis in the
lungs. The drug is a white or light-yellow powder with
a characteristic odor. It is easily suspended in aqueous
solutions with the formation of liposomes (liposomal
emulsion). Indications for use: acute and chronic active
hepatitis, chronic non-calculous cholecystitis, liver
cirrhosis, nonspecific ulcerative colitis; late gestosis.

Lioliv. Due to the complex of metals introduced into
the structure of liposomes, the presence of antioxidant
effects, and the membrane-regenerating action of
liposomes, Lioliv exhibits hepatoprotective properties,
in particular, activates protein-synthetic processes and
improves bile-forming and bile-excreting functions of
the liver. Under the influence of the drug, biochemical
indicators of liver function tests improve, clinical
manifestations of the disease decrease, the general
condition of patients improves, and the level of adaptation
increases. According to the results of preclinical studies,
it was established that Lioliv, when administered
parenterally and enterally in acute, subacute, or chronic
toxic liver damage, weakens the effect of hepatotoxins,
activates reparative processes in hepatocytes, and
contributes to normalization of the structural and
functional state of the liver in experimental animals of
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various species. The hepatoprotective effect is due to
inhibition of lipid peroxidation processes, maintenance
of endogenous antioxidant systems, stabilization of
liver structure and hepatocyte membranes, activation of
reparative reactions in the liver and adaptation level, as
well as nonspecific detoxification function.

Lioliv provides a high protective effect and can
compete with traditional hepatoprotective agents
(Essentiale, Silibor) in the treatment and prevention
of hepatopathy due to its complex effect on various
pathogenetic links of toxic hepatitis (membrane lipid
peroxidation, cholestasis, cytolysis, inflammatory
process). In clinical practice, Lioliv is intended for
corrective therapy of acute and chronic dystrophic
and inflammatory liver lesions (toxic, alcoholic, drug-
induced hepatitis; fatty steatosis) and liver cirrhosis.

Eplir is a fraction of polar lipids from lake silt
sediment (sulfide mud). The biological activity of Eplir is
determined by the presence of phospho- and sulfolipids,
a-, B-, and y-carotenes, xanthophylls, chlorophyll and its
derivatives, prostaglandins, sterols, myxoxanthophylls,
as well as high-molecular-weight acids.

Eplir has pronounced antioxidant properties,
as a result of which it inhibits non-enzymatic lipid
peroxidation processes and accumulation of toxic
peroxidation products that damage hepatocytes. It also
enhances antioxidant defense in the body: due to the
presence of thiol compounds, it promotes glutathione
synthesis — the central link of the antioxidant system’s
anti-radical chain. In models of toxic hepatitis and
ethanol-induced hepatosis, hepatoprotective activity
of Eplir has been demonstrated. In experiments, it
prevents the development of exudative and proliferative
components of inflammation in the liver, reduces the
number of necrotized hepatocytes, stabilizes membranes
of lysosomes, endoplasmic reticulum, mitochondria, and
cytolemma of parenchymal cells.

As an inhibitor of free radical reactions, it reduces
the formation of toxic lipid peroxidation products (diene
conjugates, Schiff bases, malondialdehyde), increases the
antiradical activity of membrane lipids, and potentiates
the function of endogenous antioxidants — vitamin E and
reduced glutathione. In addition, Eplir stimulates the
excretory function of hepatocytes; increases cytochrome
P-450 activity, as well as conjugation enzymes —
glutathione S-transferase, which catalyzes conjugation
of xenobiotics with reduced glutathione, and bilirubin
glucuronyl transferase. According to experimental data,
Eplir surpasses the known foreign drugs Essentiale and
Legalon in hepatoprotective activity and contributes
to maintaining high levels of phosphatidylcholine and
phosphatidylethanolamine in hepatocyte membranes.
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Clinical studies of Eplir indicate improvement in
the general well-being of patients with impaired liver
function against the background of chronic persistent
hepatitis or fatty hepatosis; reduction or disappearance of
pain syndrome and dyspeptic symptoms. In most patients,
a reduction in liver size up to complete normalization
was noted, absence or reduction of jaundice or icterus
of the skin and sclera, normalization of initially elevated
transaminase and alkaline phosphatase activity, decrease
in bilirubin and y-globulin levels in blood serum.

Method of use (shake the vial before use): burns,
frostbite, injuries, sprains, purulent wounds, panaritium,
furuncles, carbuncles, stomatitis, herpes —apply tampons,
wipes, or drainage soaked in Eplir solution to the affected
area once daily; inflammation of the ear, throat, nose —
instill 2-3 drops 3 times daily until complete recovery;
conjunctivitis, blepharitis, eye injuries and burns — instill
1-2 drops 3 times daily for up to 7 days; hemorrhoids —
apply sterile tampons soaked in oily Eplir solution after
defecation for 2 weeks; diseases of the musculoskeletal
system — perform massage or manual therapy using oily
Eplir solution; prostate adenoma and prostatitis — insert
sterile oil-soaked tampons rectally; colpitis — insert
sterile tampons soaked in Eplir intravaginally; pressure
sores, trophic ulcers — apply sterile oil-soaked wipes to
the affected area; radiation therapy — apply to the mucosa
immediately after irradiation several times daily.

Metadoxyl (metadoxine) has detoxification,
hepatoprotective  and  anti-alcohol  effects.  The
mechanisms of activity of the drug are based on the
stimulation of alcohol dehydrogenase and antioxidant
effects — as a precursor of glutathione — in combination
with effects at the level of the central nervous system.
The latter include the effect on the cholinergic system, an
increase in dopamine content and a decrease in glutamate
levels. The hepatoprotective activity of metadoxine is
due to the membrane-stabilizing effect and the ability to
restore the balance of saturated and unsaturated free fatty
acids. This increases the resistance of hepatocytes to lipid
peroxidation processes that occur under the influence of
toxic factors (Kvanchakhadze et al., 2025).

The detoxification potential of the drug is realized
through the activation of liver enzymes that ensure
the metabolism of ethanol — alcohol dehydrogenase
and acetaldehyde dehydrogenase. This mechanism
accelerates the elimination of ethanol and acetaldehyde
from the body, minimizing their toxic effects.
Metadoxine prevents the accumulation of triglycerides in
hepatocytes, and also inhibits the synthesis of fibronectin
and collagen — this slows down the development of
cirrhotic changes. The drug reduces mental and somatic
manifestations of hangover syndrome, shortening
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the duration of abstinence. At the level of the central
nervous system, the drug activates the cholinergic and
GABA-ergic systems, improves cognitive functions and
memory, prevents motor excitement caused by ethanol.
Metadoxine also has a nonspecific antidepressant effect
and reduces the craving for alcohol. It is prescribed
mainly for alcoholic liver damage, chemotherapy, acute
or chronic alcohol intoxication (Jiang et al., 2022).

Ursodeoxycholic acid (UDCA) is a hydrophilic,
non-toxic tertiary bile acid that is the 7B-epimer of
chenodeoxycholic acid. The mechanisms of action
of UDCA are complex and remain the subject of
active study. The drug has complex hepatoprotective
properties — anticholestatic, choleretic, antioxidant,
antiapoptotic, antifibrotic and immunomodulatory
effects. UDCA displaces hydrophobic bile acids,
which leads to a decrease in the lithogenicity of bile
and a decrease in the toxic effect on hepatocytes.
Due to the effect on farnesoid X receptors, which are
responsible for the transport of bile acids, it ensures
their removal (efflux) from liver cells. The antioxidant
effect of UDCA consists in reducing oxidative stress and
restoring the structure of intracellular organelles. This
prevents the release of hydrolases into the cytosol and
cell destruction. By normalizing the permeability of
mitochondrial membranes, UDCA reduces the release of
cytochrome C and inhibits the activity of caspases - this
stops the mechanisms of premature death (apoptosis)
of liver cells. The immunomodulatory effect of UDCA
is associated with a decrease in the expression of HLA
class I and Il molecules on the surface of hepatocytes and
cholangiocytes. The antifibrotic effect is realized through
a decrease in the number of fibrogenesis activators and
direct inhibition of the activity of hepatic stellate cells.
UDCA is also able to affect lipid and carbohydrate
metabolism. This occurs through interaction with nuclear
receptors (TGRS and farnesoid X receptor-alpha) and
stimulation of the synthesis of glucagon-like peptide-1
(Milivojac et al., 2024; Teslenko et al., 2024).

The main indications for the use of UDCA include
primary biliary cirrhosis, primary sclerosing cholangitis,
as well as chronic hepatitis with signs of cholestasis
(including alcoholic and drug-induced). The drug is used
in the treatment of cystic fibrosis, intrahepatic biliary
atresia, and cholestasis that occurs after transplantation
or against the background of parenteral nutrition. A
separate group of indications is intrahepatic cholestasis
in pregnant women. UDCA is also prescribed for chronic
viral hepatitis - as an independent agent when antiviral
therapy is not possible or as part of a combination
treatment. In addition, the drug is effective in non-
alcoholic steatohepatitis (Teslenko et al., 2024).
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Thioctic (alpha-lipoic) acid, D, L-0-5-(1,2-
dithiolan-3-yl) wvaleric acid (Berlition, Thiogamma,
Thioctacid, Thioctic acid, Espa-Lipon, Biletan, Tioctan)
is found in various organs of the body; large amounts
are present in the liver, kidneys, and heart. It is an
endogenous antioxidant that ensures the binding of free
radicals. Thioctic (alpha-lipoic) acid is an endogenous
antioxidant that provides binding of free radicals. In
the body, the compound is formed during oxidative
decarboxylation of alpha-keto acids (Belenichev et al.,
2019). By the nature of its biochemical action, it is close
to B-group vitamins. Lipoic acid exhibits antioxidant
activity, participates in the regulation of lipid and
carbohydrate metabolism, shows a lipotropic effect, and
affects cholesterol metabolism (Belenichev et al., 2024).
As a coenzyme of mitochondrial enzyme complexes,
it participates in the metabolism of pyruvic acid and
other alpha-keto acids. The drug helps to reduce blood
glucose levels, glycogen accumulation in the liver
and reduce insulin resistance. Thioctic acid regulates
lipid and carbohydrate metabolism, affects cholesterol
levels and improves the functional state of the liver.
The drug has a detoxifying effect in poisoning with
heavy metal salts and other intoxications. The following
effects are characteristic of the drug — hepatoprotective,
hypolipidemic, hypocholesterolemic and hypoglycemic.
Thioctic acid also improves the nutrition (trophy) of
neurons (Superti & Russo, 2024). Thioctic (alpha-lipoic)
acid acts as a coenzyme in the processes of oxidative
decarboxylation of pyruvic acid and alpha-keto acids. It
playsasignificantrole in the bioenergetics of liver cells by
regulating carbohydrate, protein, and lipid metabolism,
and also exhibits pronounced lipotropic and antioxidant
properties. Lipoic acid improves liver function, exerts
hepatoprotective and detoxifying effects, and is effective
in intoxications (with barbiturates, alcohol, heavy
metal salts, and mushroom poisoning). According to
experimental data, lipoic acid has an immunomodulatory
effect and exhibits antioxidant activity. Indications for
use are diabetic and alcoholic polyneuropathy.

Lipamide (an amide of lipoic acid) structurally
replaces the hydroxyl group with an NH: group.
The indications for its use are the same as those for
lipoic acid; however, lipamide is better tolerated and
causes adverse effects less frequently. In therapeutic
doses, hepatoprotectors are safe agents. Very rarely,
diarrhea is observed when using high doses of essential
phospholipids. The use of UDCA may be accompanied
by temporary weakening of bowel movements, and the
use of ademetionine — by unpleasant sensations in the
epigastric region. In some cases, allergic reactions occur
in the form of skin itching and rashes. In patients with
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bronchial asthma, bronchospasm may develop when a
metadoxine solution is administered. Contraindications
to the appointment of agents are hypersensitivity to
their components, as well as periods of pregnancy and
lactation. For ornithine preparations, renal failure is an
additional limitation (Najafi et al., 2022).

According to experimental and clinical studies,
phospholipid preparations improve the histological
picture of the liver in chronic hepatitis — they limit the
manifestations of fibrosis, cytolysis and cholestasis. The
effectiveness of EFL depends on the use of high doses
and sufficient duration of treatment courses. An example
of a combined agent is the drug “Phosphogliv”’, which
contains phospholipids and glycyrrhizinic acid. The oral
form of this combination acts primarily as a phospholipid
agent due to the low bioavailability of glycyrrhizinate,
while the parenteral form works primarily due to the
latter (Milivojac et al., 2024).

Glycyrrhizinic acid has an immunostimulating
effect — it activates phagocytosis, increases the activity
of natural killer (NK) cells and stimulates the production
of interferon-gamma. In addition, it has antiviral effects,
antioxidant properties and affects nuclear factor kv
and tumor necrosis factor. It has been established that
glycyrrhizinic acid changes the structure of the surface
antigen of the hepatitis B virus, which leads to its
retention in the Golgi apparatus (Bi et al., 2023).

The hepatoprotective effect of omega-3 unsaturated
fatty acid preparations has also been confirmed. They act
as lipid metabolism modulators, antioxidants, and cell
membrane stabilizers. These compounds also exhibit
pronounced cardioprotective properties.

Direct-acting drugs include compounds based on
ornithine-aspartate and glutamine-arginine. The main
function of these drugs is to reduce toxemia that occurs in
hepatocellular insufficiency of various origins. This occurs
through the direct interaction of the components with
internal toxins — primarily ammonia (Sales et al., 2024).

L-ornithine-L-aspartate contains two amino acids
that actively participate in the biochemical cycles of
the liver. Ornithine stimulates the first enzyme of the
urea cycle and acts as a substrate for the creation of
citrulline. Aspartate is integrated into the cycle at the
stage of arginine succinate synthesis, and also serves
as the basis for the production of glutamine. The latter
process ensures the binding of ammonia in liver cells,
brain tissues and other organs. The drug is prescribed for
fatty dystrophy, hepatitis and cirrhosis, accompanied by
hyperammonemia, as well as for the correction of brain
disorders on the background of liver dysfunction. The
group of drugs that reduce the formation of endogenous
toxins includes lactulose and lactitol. Lactulose is a
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disaccharide consisting of galactose and fructose. The
human body does not have the necessary enzymes for
its breakdown, so the substance passes through the
gastrointestinal tract unchanged (Abd El Salam & Abd
Elrazik, 2024).

In hepatic encephalopathy, the therapeutic effect
of the drug is provided by inhibiting the synthesis of
ammonia by bacteria and inhibiting the breakdown of
amino acids and urea. Lactulose helps reduce the level
of ammonia in the ileum — this occurs by inhibiting
the activity of the enzyme glutaminase or by directly
binding toxic compounds.

Lactitol works on a similar principle. In the colon,
under the influence of microflora, it is converted into
low-molecular organic acids. This lowers the pH and
stimulates the transfer of ammonia from the blood to
the intestine in the form of ammonium ions, which are
not absorbed and are excreted from the body. Thus, the
drugs reduce the toxic load on the nervous system and
improve the clinical condition of patients with liver
failure (Gubergrits et al., 2025).

The group of drugs that activate the formation of
endogenous detoxifiers includes ademetionine and
remaxol. These drugs reduce the symptoms of toxemia in
hepatocellular insufficiency by stimulating the synthesis
of'metabolites that provide the body’s cleansing function.

Ademethionine (S-adenosine-L-methionine) is a
coenzyme of natural origin that participates in methyl
group transfer reactions. In transmethylation reactions,
it ensures the biosynthesis of phospholipids, and in
transsulfation processes, the synthesis and turnover
of glutathione and taurine. This contributes to the
binding and excretion of bile acids and xenobiotics.
Ademethionine also participates in aminopropylation,
which is necessary for the synthesis of polyamines —
putrescine, spermidine and spermine. These compounds
are important for the formation of the structure of
ribosomes and cell repair processes.

Under the influence of the drug, the expression of
the MAT1A gene, which is responsible for the synthesis
of the enzyme methionine adenosyltransferase, is
enhanced. This enzyme is necessary for the processing
of methionine, which enters the body with food. Not only
ademetionine itself is important for the implementation
of hepatotropic effects, but also its metabolic product —
methylthioadenosine. In addition to the effect on the liver,
the drug exhibits anti-neurotoxic and antidepressant
effects. The therapeutic effect is manifested at the end of
the first week of administration and stabilizes within two
weeks of treatment.

Ademetionine belongs to the group of hepatoprotectors
with concomitant antidepressant activity. The drug exhibits
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choleretic, cholekinetic, detoxification, regenerative,
antioxidant and neuroprotective effects. The agent fills
the deficiency of endogenous S-adenosyl-L-methionine,
stimulating its synthesis in the body. The highest
concentrations of the compound are observed in the tissues
of the liver and brain. Ademetionine plays a fundamental
role in metabolism, participating in key biochemical
processes: transmethylation (the compound is a methyl
group donor for the synthesis of membrane phospholipids,
neurotransmitters, nucleic acids and proteins) and
transsulfation (ademetionine is a precursor of cysteine,
taurine and glutathione (which provides a mechanism of
cellular detoxification), as well as an acetylation coenzyme
that supports the energy potential of the hepatocyte). The
drug increases the content of glutamine in the liver, cysteine
and taurine in the blood plasma. By decarboxylation,
ademetionine participates in aminopropylation reactions
as a precursor of polyamines — putrescine (a stimulator of
hepatocyte regeneration), spermidine and spermine, which
are part of the structure of ribosomes, which reduces the
risk of fibrotization (Pogotova et al., 2015).

The choleretic effect of ademetionine is due
to the normalization of the synthesis of its own
phosphatidylcholine, which increases the mobility and
polarization of membranes. This improves the function
of bile acid transport systems and promotes their passage
into the biliary tract. The drug demonstrates effectiveness
in intrapartum cholestasis.

Ademetionine reduces the toxicity of bile acids in
the hepatocyte by binding them to taurine or sulfates.
Sulfation of bile acids facilitates their elimination by the
kidneys and excretion with bile. In addition, sulfated
forms additionally protect liver membranes from the
effects of toxic non-sulfated bile acids. In patients with
diffuse liver diseases (cirrhosis, hepatitis), ademetionine
reduces the severity of skin itching and improves
biochemical indicators: direct bilirubin concentration,
alkaline phosphatase and aminotransferase activity.
The therapeutic effect persists for up to 3 months after
discontinuation of treatment. The drug has been proven
effective in hepatopathies caused by the action of various
toxic agents (Kukharchuk et al., 2025).

Indications for the use ofademetionine are intrahepatic
cholestasis in precirrhotic and cirrhotic conditions
that develop with fatty liver disease, chronic hepatitis,
and toxic parenchymal lesions of various etiologies.
In particular, the drug is effective in intoxications of
alcoholic, viral, and drug genesis induced by prolonged
use of antibiotics, antitumor, antituberculosis, antiviral
agents, tricyclic antidepressants, and oral contraceptives.

The use of ademetionine is justified in the complex
therapy of chronic acalculous cholecystitis, cholangitis
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and cirrhosis of the liver. A separate group is the treatment
of'encephalopathies, including those associated with liver
failure (in particular, alcoholic genesis). The drug is also
indicated for the correction of intrahepatic cholestasis in
pregnant women. In addition to the hepatotropic effect,
ademetionine is used to reduce symptoms of depression
and increased fatigue that accompany chronic liver
diseases (Bhamare et al., 2025).

Betaine citrate, an analogue of a natural metabolite
formed during the oxidation of choline, has an effect
similar to ademetionine. Betaine participates in the
transmethylation reaction of homocysteine, contributing
to the formation of methionine. The latter is the basis
for the synthesis of S-adenosylmethionine, a universal
source of methyl groups necessary for the biosynthesis
of phospholipids. In addition, betaine can act as a
direct donor of methyl groups for the methylation of
phosphatidylethanolamine. In non-alcoholic fatty liver
disease, the drug improves biochemical parameters,
but does not affect the histological picture even with
prolonged use (Seo et al., 2023).

Remaxol is an original drug that combines the
properties of a balanced polyionic solution and a
hepatotropic agent. It contains methionine, inosine,
nicotinamide and succinic acid. Methionine is actively
involved in the synthesis of choline, lecithin and other
phospholipids, and with the participation of methionine
adenosyltransferase, it contributes to the formation of
endogenous ademetionine.

Thanks to inosine, the total pool of purine
nucleotides necessary for the resynthesis of macroergs
(ATP and GTP), secondary messengers and nucleic
acids increases. Inosine is also able to inhibit the activity
of xanthine oxidase, which reduces the production
of reactive oxygen species. Succinic acid provides
antihypoxic action by supporting the succinate oxidase
link and exhibits an indirect antioxidant effect, preserving
reserves of reduced glutathione. Nicotinamide activates
NAD-dependent enzyme systems. These processes
support the energy supply of hepatocytes and activate
synthetic processes in them. In addition, succinic acid
can affect Ito cells through specific receptors, acting as
a paracrine agent.

It has been experimentally proven that Remaxol
reduces liver damage by toxic agents, reduces the
severity of dystrophic changes and activates regeneration.
Clinical studies have confirmed its significant effect on
the manifestations of toxemia, cytolysis and cholestasis.
The drug is effective in viral hepatitis, drug-induced and
alcoholic liver damage. In non-alcoholic steatohepatitis,
it can be used as a means of starting therapy. Similar
to ademetionine, Remaxol has an antidepressant and
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antiasthenic effect. In acute alcohol intoxication, the
drug reduces the incidence of delirium and shortens the
duration of hospital stay, slightly surpassing ademetionine
in effectiveness (Maksymenko et al., 2025).

The group of drugs that accelerate the metabolism
of toxins includes benzobarbital, phenobarbital and
metadoxine. These drugs do not directly interact
with toxic compounds, but stimulate the activity of
hepatic systems responsible for the processing of
endogenous and exogenous substances. Their use is
advisable in chronic intrahepatic cholestasis, functional
hyperbilirubinemia on the background of diffuse liver
diseases — in particular, Gilbert’s syndrome — and in the
treatment of neonatal jaundice.

Previously,  flumecinol,  phenobarbital, and
benzobarbital were wused to accelerate bilirubin
metabolism. The therapeutic effect of these agents
is based on the induction of cytochrome P-450
isoenzymes. This activates the metabolism of both the
drugs themselves and various compounds, including
concomitant medications.

The mechanism of action of metadoxine is to activate
enzyme systems that provide the processing of ethanol
and acetaldehyde. In the process of metabolism, the drug
breaks down into active metabolites — pyridoxine and
pyrrolidone carboxylate. They increase the activity of
alcohol dehydrogenase and acetaldehyde dehydrogenase,
which accelerates the elimination of alcohol breakdown
products. In addition, metadoxine increases the level
of reduced glutathione, providing protection against
oxidative stress. The effect on the cholinergic and
GABAergic systems contributes to the reduction of
neuropathological symptoms (Kvanchakhadze et al.,
2025; Jiang et al., 2022).

Thioctic (alpha-lipoic) acid acts as a coenzyme in
the processes of oxidative decarboxylation of pyruvic
acid and alpha-keto acids. The mechanism of action
of tiotriazoline is determined both by the presence of
a thiol group in its structure, which possesses strong
reducing and antioxidant properties (thiol groups act as
scavengers of reactive oxygen species and free radicals;
in mitochondrial dysfunction, thiol groups of the
mitochondrial pore are oxidized, leading to mitochondrial
dysfunction, energy deficit, and apoptosis), and by
the ability of the molecule to activate compensatory
pathways (malate—aspartate energy shuttle during
ischemia, thereby reducing anaerobic glycolysis and
lactate production) (Belenichev et al., 2025).

Tiotriazoline affects key links in the pathogenesis of
diseases. Its main effects are:

1. Antioxidanteffect—consists of several mechanisms:
direct, by inactivating free oxygen radicals and reactive
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oxygen species; indirect, by reactivating antioxidant
enzymes such as superoxide dismutase and glutathione
peroxidase, and protecting endogenous antioxidants —
a-tocopherol and glutathione — from depletion.

2. Anti-ischemic effect — enhances ATP synthesis and
normalizes the respiratory chain.

3. Energotropic effect on mitochondria — increases
the utilization of glucose, free fatty acids, and glycogen
in cells, limits low-productive anaerobic glycolysis,
prevents the development of lactic acidosis in cells,
normalizes the activity of Krebs cycle enzymes, and
under subtotal ischemia activates the compensatory
malate—aspartate energy shuttle (more productive and
safer than anaerobic glycolysis). A positive effect of
tiotriazoline is that it activates the conversion of lactate
to pyruvate.

4. Membrane-stabilizing effect — preserves the
integrity of cell membranes, protects membrane
phospholipids from lipid peroxidation, normalizes
transmembrane processes, and maintains the threshold
sensitivity of membrane receptors.

5. Anti-inflammatory and immunomodulatory
effect — reduces circulating immune complexes, limits
the release of inflammatory mediators by them, decreases
the expression of the pro-inflammatory cytokine IL-18,
stabilizes the membranes of basophils, mast cells,
and eosinophils, increases the phagocytic activity of
macrophages, and raises interferon levels.

6. Reparative effect — stimulates epithelial
regeneration, restores microcirculation, and activates
protein-synthetic processes.

7. Anti-apoptotic effect — inhibits NO-dependent
apoptosis mechanisms and increases the level of the
anti-apoptotic protein Bcl-2.

Tiotriazoline demonstrates pronounced
hepatoprotective properties in models of toxic, drug-
induced, and alcoholic hepatitis, both when administered
parenterally and orally, preventing mortality and
clinical manifestations of the pathology. According
to post-marketing studies, tiotriazoline contributes
to the reduction of asthenic syndrome symptoms,
improvement or almost complete normalization of
cytolysis markers (ALT, AST) and cholestasis markers
(v-glutamyltransferase), and has a positive effect on
blood lipid profile parameters in patients with non-
alcoholic fatty liver disease (NAFLD) with liver fibrosis
stages FO-F3.

In a pilot observational study (n = 80), tiotriazoline
showed positive effects on clinical and biochemical
activity indicators of NAFLD (including transaminase
levels, fatty liver index (FLI)) and on the severity
of cardiovascular risk predictors (total cholesterol,
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LDL cholesterol, triglycerides, CRP). Parenteral
administration of 100 mg/day for 5—10 days is considered
appropriate, followed by oral tablets (300-600 mg/
day) with a total course duration of at least 2 weeks
(Samohalska, 2006).

In patients with chronic diffuse liver diseases of
various etiologies (alcoholic, viral, mixed viral-alcoholic,
non-alcoholic), the administration scheme with an initial
parenteral dose of 100 mg/day was significantly more
effective than 50 mg/day (Belenichev et al., 2019).

Alcoholic liver disease (ALD): in a randomized
clinical trial, the addition of tiotriazoline to baseline
therapy in patients with acute alcoholic hepatitis (n =
117) led to a faster decrease in alanine aminotransferase
(ALT) activity, reduced total and indirect bilirubin levels,
and increased overall treatment effectiveness based on
clinical, biochemical, and instrumental assessments.
Administration of the drug also positively influenced
protein biosynthesis, restoring total protein and albumin
levels in the blood of patients with ALD. Limited
experience exists with the use of tiotriazoline in patients
with liver cirrhosis (Child—Pugh class B).

Drug-induced liver injury: Tiotriazoline exhibited
hepatoprotective effects in patients (n = 80) who received
long-term antibacterial therapy, and also enhanced the
effectiveness of a combination of silymarin and essential
phospholipids in correcting hepatotoxicity induced by
anti-tuberculosis drugs (n = 150).

Furthermore, tiotriazoline monotherapy reduced the
severity of cytolysis syndrome in patients with non-
Hodgkin lymphoma receiving chemotherapy protocols
including doxorubicin, cyclophosphamide, vincristine,
prednisolone, and rituximab (n = 150) (Mazur et al.,
2025; Seminozhenko et al., 2025).

Selenium preparations (e.g., selenase) also
demonstrate positive antioxidant properties. Their use
has been proven in the treatment of pancreatitis and
critical conditions. In addition, there is evidence of
the effectiveness of selenium in the complex therapy
of diseases of the cardiovascular and nervous systems
(Mahfoz & Gawish, 2022).

The above sources have established the
antioxidant and anti-inflammatory activity of herbal
hepatoprotectors, and it has been determined that herbal
preparations reduce the content of pro-oxidant cytokines
and increase the activity of antioxidants (Xu et al., 2022;
Mahfoz & Gawish, 2022; Sroor et al., 2022).

It is important that the simultaneous use of several
drugs significantly increases the likelihood of drug-
induced liver damage. When taking six or more drugs,
the frequency of hepatotropic side effects reaches 80%.
In the structure of morbidity, drug-induced liver damage
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ranks second after toxic hepatitis caused by ethyl
alcohol, methyl alcohol, or alcohol substitutes.

Nearly half of all cases of acute liver failure are caused
by drugs. The overall mortality rate for drug-induced liver
injury remains high, ranging from 5% to 11.9% (Ray,
2022; Garcia-Cortes & Garcia-Garcia, 2022).

Liver diseases affect more than 10% of the world’s
population and are among the five most common causes
of death in the world (Karlsen et al., 2022). The most
common pathology is nonalcoholic fatty liver disease,
which accounts for 40% of cases. Next in frequency
among all hepatopathies are viral hepatitis B (30%), viral
hepatitis C (15%) and alcoholic lesions (11%). Viral
and alcoholic pathologies, drug damage, autoimmune
hepatitis and primary biliary cirrhosis tend to progress.
Over time, these conditions can progress to terminal
stages, which is one of the main causes of mortality in
world morbidity statistics (Muriel, 2017).

In recent years, the number of patients with
liver fibrosis has increased (Zhao et al., 2024).
Hepatoprotectors are administered for liver tumors
(Batool et al., 2024). Herbal hepatoprotectors help with
fatty liver disease (Moayyedkazemi et al., 2021). The
complex herbal preparation “Liv52” protects the liver
from severe damage (Kantharia et al., 2023).

The effectiveness of hepatoprotectors in liver cirrhosis
and the possibility of an immunomodulatory effect have
been established (Saeced et al., 2022). The effect of
hepatoprotectors in phage conditions is associated with
the activation of apoptosis (Ilukho et al., 2022).

The experiment showed the feasibility of including
herbal hepatoprotectors in diabetes treatment regimens
(Mahfoz & Gawish, 2022).

Herbal hepatoprotectors are added to drug therapy
to reduce toxicity. They have similarly reduced the
toxicity of acetaminophen (Pang et al., 2025). Herbal
hepatoprotectors reduce the toxicity of the anti-
tuberculosis drugs isonazid and refalicin (Anwer et al.,
2023).

Hepatoprotective effect of plant extracts in the liver
toxicity of paracetamol (Ilukho et al., 2022). In order
to reduce the toxicity of the anticancer drug cisplatin,
this drug is recommended to be taken with plant
hepatoprotectors (Sherif, 2021).

Patients with chronic liver disecase are at high
risk of developing extrahepatic complications due to
cirrhosis and portal hypertension. In addition, organ-
specific disorders are observed, characteristic of certain
nosologies. Such complications significantly worsen the
quality of life of patients, and also increase morbidity
and mortality rates both before and after organ
transplantation (Goldberg & Fallon, 2015).
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It has been proven that patients with cirrhosis
of the liver have significantly more complicated
bleeding, delayed tissue healing, and frequent ulcer
recurrence compared to the general population. This
creates an additional burden on the body and requires a
comprehensive approach to therapy (Yang et al., 2021).

Today, there is a constant increase in the frequency of
chemical hepatoses that occur due to the accumulation
of wvarious xenobiotics in the body. Hepatotoxic
effects are caused by certain household chemicals,
alcohol, industrial poisons — in particular chlorinated
hydrocarbons and benzene derivatives, as well as certain
drugs, such as paracetamol, nimesulide or isoniazid. In
addition, poisonous plants and mushrooms, for example,
pale toadstool (green fly agaric), are dangerous. Toxic
substances can cause the development of hepatitis
regardless of the route of their entry into the body
through the respiratory tract, parenterally or digestive
organs, since the liver is responsible for the metabolism
of almost all foreign compounds. Depending on the
concentration of toxins, massive death of liver cells can
occur. This leads to the appearance of acute liver failure
or the development of chronic intoxication with gradual
degenerative changes. The latter option is especially
dangerous in chronic viral hepatitis, when the body’s
compensatory capabilities are exhausted. With prolonged
exposure to toxins, fatty degeneration most often occurs
against the background of changes in connective tissue —
nonspecific reactive hepatitis (Palmer et al., 2019).

According to the Anatomical Therapeutic Chemical
Classification (ATC), hepatoprotectors belong to the
section of drugs that regulate the digestive system and
metabolic processes. They are allocated to a separate
category of drugs for the treatment of liver and biliary
tract pathologies under the code A0S5. The group of
hepatotropic drugs includes such compounds as arginine
glutamate, silymarin, cithiolone, epomediol, ornithine
oxoglurate and arginine thidiazinc. This list also includes
glycyrrhizic acid, metadoxine and phospholipids
(Shepitko, 2019).

Alpha-lipoic acid, which previously belonged to this
group, was transferred to another section due to its high
importance in the treatment of complications of diabetes
mellitus. Now it is classified as a substance that affects
metabolic processes in general. A similar situation is
observed with other known hepatoprotectors, which are
located in different nodes of the ATS (Hofmann et al.,
2021).

For example, the essential amino acid methionine
is now considered an antidote, and its derivative
ademetionine belongs to the group of amino acids that
correct metabolism. Natural phospholipids in specific
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forms can also be found in the respiratory system section,
where they are presented as pulmonary surfactants
(Czigany & Tolba, 2022).

Global epidemiology demonstrates the seriousness
of the problem of liver disease. According to available
data, the prevalence of non-alcoholic fatty liver disease
is the highest, affecting hundreds of millions of people.
Projections for 2030 indicate further increases in the rates
of most chronic pathologies, including steatohepatitis
and alcoholic lesions (Repin et al., 2017).

Hepatoprotectors are mainly prescribed and continue
to be used in complex therapy. On the one hand, they
enhance the effects of other drugs, and on the other hand,
they reduce the toxins of nonsteroidal, anti-inflammatory,
analgesic, anti-tuberculosis drugs, antibiotics and
antitumor drugs (Khan et al., 2024; Satyam et al., 2024;
Tian et al., 2025; Halder et al., 2025).

Increased effectiveness of hepatoprotectors in the
complex therapy of liver diseases has been established
(Kukharchuk et al., 2025). The liver is one of the
most important organs in the human body. It plays
a fundamental role in the regulation of homeostasis
and metabolic processes, including the metabolism
of proteins, fats and carbohydrates. The organ also
provides the deposition of iron and vitamins A, D, B12,
participates in the metabolism of heme and bilirubin,
detoxifies endogenous compounds and xenobiotics.
Important functions of the liver include the synthesis
and secretion of bile, the performance of immune tasks
and the production of blood clotting factors.

According to WHO, over the past 20 years, there has
been a clear trend in the world towards an increase in
the number of liver diseases, which cause high mortality.
According to the National Center for Health Statistics,
the number of adults aged 18 and over with diagnosed
liver pathology is 4.5 million people. This category
of diseases ranks 10th in the overall mortality rating.
Annual losses from cirrhosis, viral hepatitis and liver
cancer account for about 4% of total mortality in the
world, and every third death among women is associated
with liver diseases (Hladkykh et al., 2023).

Hepatoprotectors include substances of different
chemical structures, which are conventionally divided
into six main categories. The first group consists of herbal
preparations, such as legalon, silymar, carsil, rosilimar,
hepabene, bienosilym, sibectan, phosphonciale, hepafor
and artichol. The second category includes phospholipid
preparations, which include essentiale, rezalyut,
phosphogliv, esliver, phosphonciale, livolin, eslidin,
vitrum eikonol and sikod. The third group is formed
by amino acid derivatives, in particular L-ornithine-
L-aspartate, glutamine-arginine, ademetionine and
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methionine. The fourth group is represented by
ursodeoxycholic acid preparations, such as grinderol,
ukrliv, urosliv, ursofalk and ursochol. The fifth group
includes selenium-containing drugs, such as Selenase,
Livonorm, and Detoxil, and the sixth group includes
drugs from other classes, including tocopherol acetate
and ascorbic acid (Nagarajan, 2022).

According to the Anatomical Therapeutic Chemical
Classification (ATC), these drugs belong to the group of
drugs that affect the digestive system and metabolism
(section A). They are intended for the treatment of
liver and biliary tract diseases and have the code A0S.
The official name of the group is drugs used in liver
diseases, lipotropic substances (A05B). The subgroup of
hepatotropic drugs (AO5SBA) includes arginine glutamate
(AOSBAO1), silymarin  (A0O5BAO03), epomediol
(AO05BAOS), ornithine oxoglurate (A0O5BA06), thidiazinc
arginine (A05BAO07), glycyrrhizic acid (A0O5SBAOS),
metadoxine (A0O5SBA09) and phospholipids (AO5SBA10).

The purpose of combined use of hepatoprotectors can
be to expand the spectrum of action or to unidirectionally
enhance a certain effect due to synergism. An example of
suchaninteractionisthe combination ofademetionine and
silymarin. Studies have confirmed that this combination
suppresses inflammation and oxidative stress through
two separate signaling pathways. Both substances
inhibit the accumulation of fat in the liver, which has
been demonstrated in clinical studies: in patients with
metabolic-associated steatotic liver disease, a decrease
in the degree of steatosis was observed according to
ultrasound data (Patel et al., 2025).

The synergy of this combination is also manifested
in the treatment of depressive states in steatotic liver
disease and through the agonistic effect on the farnesoid
receptor in alcoholic pathology. The effectiveness of
such a combination in alcoholic hepatopathies has been
clinically proven. In addition, the combination allows to
expand the therapeutic coverage. Although both agents
are effective in toxic lesions, there are specific situations
for each of them. For example, silymarin is effective
in poisoning with milk thistle, while ademetionine is
indispensable in the treatment of intrahepatic cholestasis
(Zhou et al., 2021)

Additional properties of silymarin, such as
antifibrotic, immunomodulatory, choleretic and antiviral
effects, significantly expand the possibilities of therapy.
It is also involved in the regulation of apoptosis and
stimulates hepatocyte regeneration. It is important that
long-term administration of both ademetionine and
silymarin contributes to an increase in the life expectancy
of patients with liver cirrhosis. Thus, the combination of
these substances (for example, in the drug “Adenomac
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Plus”) is a pathogenetically justified and promising
solution based on the principles of evidence-based
medicine (Venugopal et al., 2024).

The effectiveness of combined hepatoprotective
therapy directly depends on the logical pathogenetic
justification for the feasibility of combining drugs. If
such a basis exists, and the advantages of the combination
are proven by research, this ensures high efficiency in
real clinical practice. In the treatment of diseases of the
hepatobiliary system, doctors often use several drugs
simultaneously (Satyam, Bairy, Rehman, Attia, et al.,
2024).

The joint use of hepatoprotectors is aimed either
at expanding the spectrum of therapeutic action, or at
unidirectional enhancement of a certain pharmacological
effect through summation or potentiation. Today, there
are a number of well-studied combinations, the clinical
efficacy of which has been confirmed for specific
nosological forms. In particular, the pharmaceutical
industry produces fixed combinations, such as
“Adenomac Plus”, which have a clear pathogenetic
justification for the simultaneous use of several
hepatotropic components (Gubergrits et al., 2025).

The main focus is on the combination of S-adenosyl-
L-methionine and silymarin (silybinin), since the drug
“Adenomac Plus” is presented on the pharmaceutical
market. It contains 500 mg of S-adenosyl-L-methionine
and 210 mg of silymarin in each tablet. The rationale
for this combination is based on the analysis of the
summation of the effects of these two components. The
transcription factors nuclear factor kappa (NF-kappa)
and nuclear erythroid factor 2 (Nrf2) play a crucial role
in modulating liver damage. Activation of NF-kappa
triggers the production of pro-inflammatory molecules
such as prostaglandin E2 (PGE2), interleukin-8 (IL-8)
and macrophage chemotactic protein-1 (MCP-1). At
the same time, Nrf2 is responsible for the regulation of
genes that control antioxidant defense (Belenichev et al.,
2025; Cui et al., 2026).

In experimental studies, it has been proven that the
combination of ademetionine and silibinin reduces the
production of PGE2, IL-8 and MCP-1, while blocking
the transition of NF-kB into the cell nucleus. These
processes are accompanied by an increase in the level
of reduced glutathione. The combination of these
substances inhibits inflammation and oxidative stress
through two separate signaling pathways, which makes
their joint use pathogenetically justified (Maksymenko
et al., 2025).

The main mechanism of protection of ademetionine
is its role as a methyl group donor in transmethylation
processes. In addition, it exhibits a direct antioxidant
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effect. Silymarin also acts as a powerful antioxidant. Its
specific protective effect, especially in poisoning with
the pale toadstool (Amanita phalloides), is to block the
binding of toxins. Silibinin is incorporated into cell
membranes, which physically prevents the penetration
of the poison into hepatocytes. In the context of
combination therapy, the summation of liver protection
mechanisms when using ademetionine and silymarin
(silibinin) is of key importance (Li et al., 2022).

Inmetabolic-associated steatosis of the liver (MASD),
ademetionine is able to prevent or reduce the risk of
developing fatty hepatosis. There are four main ways of
excessive fat accumulation in the organ: increased intake
of free fatty acids, decreased rate of their oxidation in
mitochondria, increased synthesis of fatty acids, and
impaired incorporation of triglycerides into very low
density lipoproteins (VLDL). Ademetionine affects the
pathogenesis of MASD as a precursor of glutathione
and a donor of methyl groups for the synthesis of
phosphatidylcholine. The latter is critically important for
the formation of VLDL and the removal of triglycerides
from liver cells. It has been experimentally proven that a
deficiency of methionine and choline leads to a decrease
in the level of ademetionine, fat accumulation, and the
development of steatohepatitis. In studies on models
lacking the MAT1A gene, which is responsible for the
synthesis of ademetionine, lipid mobilization disorders
were observed. Importantly, a decrease in the activity
of this gene affects lipid formation even before visible
changes appear in the tissues. The use of ademetionine
for just seven days was sufficient to eliminate the
deficiency of LDL and stabilize lipid metabolism
(Bingtil et al., 2024).

The expansion of the spectrum of therapeutic action
of ademetionine and silymarin when used together
is based on the unique properties of each component.
The most important feature of ademetionine, which
is not inherent in silymarin, is its participation in
transsulfuration processes. Due to this, ademetionine
shows high effectiveness in intrahepatic cholestasis,
which accompanies various liver pathologies. This
effect is confirmed by a number of high-proof studies
(Fernandez-Ramos et al., 2025).

Although both drugs are effective in toxic and
medicinal lesions, there are significant differences in their
use. Silymarin is a critically important emergency aid for
poisoning with milk thistle. In European countries, its
injectable forms are mandatory for intensive care units.
A retrospective analysis of data from 2,000 patients
over 20 years showed that the use of silymarin reduces
mortality in mushroom poisoning to 5.8%, while without
it this figure reaches 14.1%. Silymarin is also effective
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in acute toxic hepatitis caused by paracetamol overdose
(Zane Horowitz, 2022; Jang et al., 2025).

In cases of chronic drug-induced hepatitis, the
effectiveness of silymarin has been confirmed in the
treatment of anti-tuberculosis and psychotropic drugs,
as well as during chemotherapy of oncological diseases.
Modern experiments also indicate its protective
effect in lesions caused by D-galactosamine and
lipopolysaccharides of gram-negative intestinal flora
(Jafari et al., 2022).

Ademetionine is also successfully used to correct
drug lesions during the therapy of tuberculosis and
tumors. However, it is not included in the list of drugs for
the treatment of poisoning with pale toadstool. Thus, the
combination of these substances in the drug “Adenomak
Plus” allows you to significantly expand the spectrum of
therapeutic effects in various forms of toxic effects on
the organ (Vincenzi et al., 2025).

The additional properties of silymarin are extremely
important, which allow to significantly expand the
spectrum of therapeutic effects of the combination. These
include antifibrotic, antitumor, immunomodulatory
and choleretic activity, as well as participation in the
regulation of apoptosis and stimulation of hepatocyte
regeneration. The antifibrotic effect of silymarin is due
primarily to its ability to inhibit the transformation of
hepatic stellate cells into myofibroblasts. This occurs
by inhibiting fibrogenic pathways responsible for the
formation of the cytoskeleton and collagen synthesis.
Silymarin also exhibits antitumor effects that are
associated with the control of oxidative stress, stimulation
of apoptosis of damaged cells and regulation of the cell
cycle. Studies on models of hepatocellular carcinoma
have demonstrated its ability to affect different stages
of carcinogenesis — from tumor initiation to progression
(Omar et al., 2022; Venugopal et al., 2024).

The property of silymarin to promote organ
regeneration is critically important for patients with
chronic pathologies. This process is associated with
the activation of ribosomal RNA synthesis, presumably
through stimulation of the polymerase I enzyme, which
accelerates the restoration of functional tissue. In
particular, silymarin suppresses the matrix RNA of the
growth factor TGF-beta, inhibits NF-kB and prevents the
stimulation of stellate cells by regulating the production
of extracellular matrix. Experimental data confirm that
silymarin slows down the progression of early fibrosis
and reduces the accumulation of collagen-1 in liver
tissues (Venugopal et al., 2024).

Hepatoprotectors have a protective effect on
all organs due to their effect on signaling systems
(Gorchakova et al., 2025; Saleh et al., 2024). Ukrainian
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scientists make a significant contribution to solving
the issues of developing and implementing modern
multicomponent hepatoprotectors (Volodina et al.,
2017). The works of Ukrainian scientists are devoted to
finding new mechanisms of action of hepatoprotectors
(Golembiovska et al., 2019).

Conclusions. Thus, the data presented from
domesticandforeignliteratureindicatetheimportance
of searching for and studying hepatoprotectors.
This group of drugs helps in everyday and military
situations, because it relieves symptoms of digestive

tract disorders. This group of drugs reduces or
potentiates the effect of drugs prescribed for fibrosis,
fatty liver disease, including carcinoma. The ability
of hepatoprotectors to eliminate unpleasant and
harmful symptoms when using necrotic analgesics
(paracetamol), anti-steroidal, antitumor agents of
various structures, and antibiotics is important. As
a result, hepatoprotectors, especially of plant origin,
are low-toxic, effective drugs that need to be further
investigated in preclinical and clinical conditions due
to their effectiveness and safety.
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yHigepcumem, 6yiv8. Mapii llpumauenxo, 26, m. 3anopisxcocs, Yxpaina, 69076 (strogonovat@gmail.com)

ORCID: 0000-0001-5510-2176

Bioaiorpagiunuii onuc crarri: TopuakoBa H., I'apuuk T., CaBuenko H., Illymeiiko O., Knumenko O.,
Iopoga E., Pwxenko O., Crporanosa T. (2026). ['emaTtonpoTrekTopu a00 KOPEKTOPH OOMIHHHX MPOIECIB IMEYiHKH.
@imomepania. Yaconuc, 1,33-53, doi:

I'ENATOIIPOTEKTOPHU ABO KOPEKTOPU OBMIHHUX ITPOLECIB IEYIHKHA

Axmyanvuicme. [1i0 yac cocmpux i XpOHIYHUX 3aX60PI0EAHb NIO GNIUGOM JIKAPCLKUX NPEnapamie, ujo npusHaiaoms OJis JiKy-
BAHHS 3AX80PIOBAHD IHCUMIMEBO BANCTUBUX CUCTNEM, CINPANCOAE PYHKYIA NEUTHKU, WO NOCTIYNO80 MOMdCe BUKAUKAMU cenamum, ¢iopos,
arcuposy oucmpoiio. Taxi 1ikapcoKi 3acobu, a MmarKodlic Namono2iuni CManu 3yMoI0I0my.

1) npueniuenns nepoKcUOH020 OKUCHEeHH S Jinidis;

2) nopywenns cmadinizayii memopan Kuiimum,
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3) 30inbwienHs emicmy 2nymaminy, maypury ma cyno@hamis;

4) 30inbenHs akmusHoCmi pepmenmie, uo bepymov yuacms 6 OKUCHEHHI ma QyHKyil KiimuHu,;

5) npueHiuenus cunmesy npO3ANAILHUX YUMOKIHIG MA THWUX (haKmopie 3anaieHHs,;

6) smeHuennsa HeKpo3y 2enamoyumie, CmuMyIayis akmugHocmi konazenas i bnokaoa gpepmenmie cunmesy cnoiy4Hoi MKaHuHU, ujo
3yMo8aI0€ aHmugiopomuuny Oio.

V 36’a3ky 3 yum neobxiono npodossrcysamu 6invul 0emanbHO UEHAMU MeXanizmu Oii 2enamonpomexmopie pizno2o noXo0HceHHs
ma eusHauamu epekmueHi i cepeoni 003u, 36epmamu yeazy Ha npoQPLIAKmMuKy nopyuleHs QyHKyii ma memaooniamy nevinKu.

Mema 0ocriorcenns — nagecmu Kiacugikayii 2enamonpomexkmopie, po3Kpumu ix nOX00JNCeH s ma Mexanizmu Oii.

Mamepianu ma memoou. Ha niocmasi eimuusnsinoi, 3apy6ixcroi niimepamypu it inmeprem-eudars SCOPUS, “Web of Science”,
Google Scholar suznauumu mexanizm 0ii ma hapmakoOUHAMIKY OOCTIOHNCYBAHUX 2eNamOnPOMeKmopie.

Pesynomamu 0ocnioxycenna ma ix 00206opennsa. DPimozenamonpomexmopu € MYTbMUKOMNOHEHMHUMU cucmemMamu Mema-
boniuHOl Kopexyii, sKi niosuUwYOmMy a0anmayiury cmitiKicmes 2enamoyumie Ha MOLEKYIAPHOMY ma cyOKIimunHomy pienax. [Ipi-
OpUMemHUM MexXaHizmom iXuvoi 0ii € anmuokcuoanmuuil eghpexm: iH2i0Y8aHHA NEPOKCUOHO2O0 OKUCHEHHs Ninidie ma cmabinizayis
CMPYKMYPHO-YHKYIOHATbHO20 cmaHy biomembpaH, wo 3abesneuye 30epexcents oconinionoeo mampuxcy Kiimuu i aikeioayiio
yumonimuuno2o cunopomy. Enepeemuuna niompumxa neuinku peanizyemucs yepe3 cmumynayiio aepoonozo cunmesy AT® ma akmu-
sayito ¢hepmenmis Opyeoi paszu Giompancgopmayii KCeHOOIOMUKIG, WO NPAMO NIOBULYE OCMOKCUKAYIUHY CHPOMOJICHICMb OP2aHy.
Cucmemnuil U6 NPOABIAECMbCSL Y peyIayii YumoKino8o2o npoqhinio, 0OMeNCeH i Me3eHXIMANbHO-3aNANbHUX peakyill ma 3anooi-
2anHi ibposHill mpancpopmayii 3ipuacmux KiimuH.

3uauny epyny eenamonpomexmopis cmanosname gimonpenapamu. Papmarxono2iynuil npogine 3acodie 3yMoeieHUtl OIOXIMIYHUM
CKAAOOM IXHIX POCTUHHUX OdCePe:

1. Pozmoponwa niamucma (Silybum marianum) 3abesneuye monexynapny penapayiio memopan yepes cmumynayiio 6iocunmesy
oinxie i pocghoninioie (npenapamu «Kapcuny, «/lecanony, « Cunibopy, «/lapciny, «l enapcuny).

2. Apmuwox noavosutl (Cynara scolymus) ma xypkyma eucoxa (Curcuma longa) inmencughiyroms ainionuti 0omin ma xonepes
(«Xoghimony, «Apmibenvy, «L{unapukcy, «Xonieepy).

3. Yucmomin eenuxuii (Chelidonium majus) ma pymxa aikapcoka (Fumaria officinalis) 30iticnioroms cnazmonimuuny Kopekyiio
orcosuosusionux uusxie («l enabeney, «l enamoganvk nianmay).

4. bescmepmuux nickosuti (Helichrysum arenarium) ma numonnux kumaiicoxuu (Schisandra chinensis) nocunioroms cekpemopmy
Gynryiro newinku ma iHOYKyloms Mikpocomanvhi gpepmenmu (« @naminy, «biyuxaony, « Ipuyuriony).

5. Anopoepaghic sonocucmuii, kynwbaba nikapcoka, nanas (Carica papaya), Xionannmyc ma 60ckoguys 3a0e3neqyions NOEOHAHH
aHmMUmMoKcu4Hol ma mpasnoi Gyukyit, niosuwyrouu cucmemuny adanmayiro («lenoghiny, «bonoxcueapy, «IIpupooni nixuy).

13 cunmemuunux eenamonpomexmopie 0ocumv Gi0OMUM € MPUNENMUO, AKUL CKAAOAEMbCA 3 YUCEINy, KUCIOMU 2TyMAMIHOB0T
ma eniyuny. Jlo cunmemuunux nikapcbKux 3acodie nanedlcums maxodic Kombinosanuil npenapam 2enazni¢h ma cenapyun. [Lupoko
NpU3HA4aOms npenapamu eceHyianvHux gocgoninioie — ecenyiane popme ado ecenyiane H. Jleyumunin Hanexcums 00 epynu #upo-
nooionHux eghipis. Jlinin € ghopmoro aeyumuny. /lyosrce uacmo y €8poni npusHauaioms npenapamu HCo8YHUX KUCIOM, 0COONUBO Ypcooe-
30KCUXONEBY KUCTIOMY.

YV npaxmuuniii meouyuni wacmo npusnayaroms 3 Memol0 2enamonpomexkyii cunmemuyHULl npenapam anmpans, AKUll 3axuuac
00MiN newinku ma NiOWYHKOBOI 3an03u. J{is camocmiino2o NiKy8ants, d makoic 3a nopadolo aikaps pekoMeHOYIomy ai0Xol, AKUl
Micmump cyxy Jicosu, cyxe aucms Kponueu, eveinia. Hozo nepesazoio € 30ammuicmy 3Menuysamu Memeopusm.

Bucnoeku. Haseoeni y cmammi 0ani po3uupsanms Kolo 3HaAHb Wo00 Kiacugikayii, papmakoOunamixu i mexanizmig Oii 2cenamonpo-
MeKmopis, a MAaKodC 3MOHCYNb NPEOCMAsUmu ix K KOpeKmopu 0OMiHy (yHKYIL neuinku y pasi namono2iyHux Cmamis.

Kniouogi cnosa: neuinka, pynxyis, cenamonpomexkmopu, KopeKmopu 0OMiHHUX NPoyecis.
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HEPATOPROTECTORS OR CORRECTOR OF LIVER METABOLIC PROCESSES

Actuality. In acute and chronic diseases, under the influence of drugs prescribed to treat diseases of vital systems, liver function
suffers, which can gradually cause hepatitis, fibrosis, and fatty degeneration. These drugs, as well as pathological conditions, cause:

1) inhibition of lipid peroxidation;

2) disruption of cell membrane stabilization;

3) increased content of glutamine, taurine and sulfates;

4) increasing the activity of enzymes involved in oxidation and cell function;

5) inhibition of the synthesis of pro-inflammatory cytokines and other inflammatory factors.

6) reduction of hepatocyte necrosis, stimulation of collagenase activity and blockade of connective tissue synthesis enzymes, which
causes an antifibrotic effect.

In this regard, it is necessary to continue to study in more detail the mechanisms of action of hepatoprotectors of various origins
and determine effective and average doses, and pay attention to the prevention of liver function and metabolism disorders.

Purpose of the study is to provide classifications of hepatoprotectors, to reveal their origin and mechanisms of action.

Materials and methods. Based on domestic and foreign literature and online publications SCOPUS, “Web of Science”, Google
Scholar, determine the mechanism of action and pharmacodynamics of the studied hepatoprotectors.

Research results and discussion. Phytohepatoprotectors are multicomponent metabolic correction systems that increase the
adaptive resistance of hepatocytes at the molecular and subcellular levels. The priority mechanism of their action is the antioxidant
effect: inhibition of lipid peroxidation and stabilization of the structural and functional state of biomembranes, which ensures the
preservation of the phospholipid matrix of cells and the elimination of cytolytic syndrome. Energy support of the liver is realized
through stimulation of aerobic ATP synthesis and activation of enzymes of the second phase of xenobiotic biotransformation, which
directly increases the detoxification capacity of the organ. The systemic effect is manifested in the regulation of the cytokine profile,
limitation of mesenchymal-inflammatory reactions and prevention of fibrous transformation of stellate cells.

A significant group of hepatoprotectors is made up of phytopreparations. The pharmacological profile of the agents is determined
by the biochemical composition of their plant sources:

1. Milk thistle (Silybum marianum) provides molecular repair of membranes by stimulating the biosynthesis of proteins and
phospholipids (preparations “Karsyl”, “Legalon”, “Silibor”, “Darsil”, “Heparsil”).

2. Field artichoke (Cynara scolymus) and turmeric (Curcuma longa) intensify lipid metabolism and choleresis (“Hofitol”,
“Artibel”, “Cynarix”, “Holiver”).

3. Greater celandine (Chelidonium majus) and common rue (Fumaria officinalis) provide antispasmodic correction of the biliary
tract (““Hepabene”, “Hepatofalk Planta’).

4. Helichrysum arenarium and Schisandra chinensis enhance the secretory function of the liver and induce microsomal enzymes
(“Flamin’, “Bicyclol”, “Tricyclol”).
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5. Andrographis hairy, dandelion, papaya (Carica papaya), chionanthus and waxwort provide a combination of antitoxic and
digestive functions, enhancing systemic adaptation (““Hepophil”, “Bonjigar”, ““Natural Medicines™).

Of the synthetic hepatoprotectors, the tripeptide consisting of cysteine, glutamic acid and glycine is quite well known. Synthetic
drugs also include the combined drug Hepaglyph and Heparcin. Essential phospholipids Essentiale Forte or Essentiale N are widely
prescribed. Lecithin belongs to the group of fatty esters. Lipin is a form of lecithin. Very often in Europe, bile acid preparations are

prescribed, especially ursodeoxycholic acid.

In practical medicine, the synthetic drug Antral is often prescribed for hepatoprotection, which protects the metabolism of the
liver and pancreas. For self-treatment, as well as on the advice of a doctor, Alohol is recommended, which contains dry bile, dry nettle
leaves, and charcoal. Its advantage is the ability to reduce flatulence.

Conclusions. The data presented in the article will expand the range of knowledge regarding the classification, pharmacodynamics,
and mechanisms of action of hepatoprotectors and will be able to present them as correctors of liver function metabolism in pathological

conditions.

Key words: liver, function, hepatoprotectors, correctors of metabolic processes.

Beryn. AKTyadbHicTh. Y KIIHIYHIA TPaKTHIT PiIKO
JIarHOCTYIOTh OKpEeMi rOCTpi 1 XpOHIYHI 3aXBOPIOBAHHS
nedinky. YacTime BOHM BHHUKAIOTH SIK YCKIJIAQJTHCHHS
3aXBOPIOBAHb HEPBOBOI, CEPLEBO-CYAUHHOI, TPaBHOI,
CEUOBMBIIHOT cHcTeM. Y BCIX 1HIYCTPiaJIbHO PO3BH-
HEHUX KpalHaxX CIIOCTepIracThCs 3pOCTaHHS 3aXBOPIO-
BaHb TeuiHku. OcoOnauBe Miciie y JIIKYBaHHI MMaToJNOTil
MeYiHKH MOCIIal0Th JTIKapChKi 3ac00H, SIKi HaJeKaTh J10
IpyNH remaTonpoTekropis. Lle cromyku pizHOro moxo-
JOKEHHS, Jisl SIKUX CIPSIMOBaHA HAa BiTHOBJICHHS TrOMe-
0CTa3y B IeMaToIHTaX.

3acTOCYBaHHSI TaKHMX 3aCO0IB CHpHUsi€ MiIBHUILICHHIO
CTIHKOCTI OpraHy Ji0 BIUIMBY MAaTOreHHUX (DaKTOpiB, HOP-
Manizanii (yHKIiOHAaNbHO! AKTMBHOCTI Ta CTUMYJALUL
penaparuBHO-PEreHepaTOpPHUX MPOLECIB y TediHI. 3aB-
JSIKU 1M e(peKTaM rernaTornpoTeKTOpU BUKOPUCTOBYIOTh
y pasi 3aXBOPIOBAHb MEYIHKH, TIATOJIOTT BHYTPIIIHIX Opra-
HIB, [I0 YCKJIaJHECHA MOIIKOLKCHHSIM OpraHa, a TaKoXK SK
3aci0 MEJIMKaMEHTO3HOTO MPUKPUTTS, MiJl Yac IpHU3HA-
YeHHsI JIKIB i3 TeMaToTOKCHYHOW miero. [IpakTndHo BCi
renaTonpoOTEKTOPH BOJIOIIIOTH IPOTH3AMATEHIM e(DEeKTOM,
CIIPUSIIOTH 30UTBIIIEHHIO AaHTHOKCHIAHTHOT Hii.

Meta aocaimkeHHs1 — HaBecTH Kiacugikaii rema-
TOIPOTEKTOPIB, PO3KPUTH iX (hapMakogUHAMIKY Ta
MexaHi3Mu il

Metonn nmocaimkenHsi. Ha migcraBi BITYHM3HSIHOI,
3apyOikHOI niTeparypu W iHTepHeT-Buaanb SCOPUS,
“Web of Science”, Google Scholar Bu3HaunTn MexaHizm
Iii Ta (QapMakoIUHAMIKY JOCHIHKYBAaHHX TermaTonpo-
TEKTOPIB.

PesyabTaTn gocaigkeHHsi Ta iX 00roBopeHHs.
Hotenep eaunoi kmacuikarii remarornpoTekTopiB He
icHye. Taka Tpyma mnpemapariB Bkirodae moHaa 700
3ac00iB, AKi BKIIIOUAIOTh y ceOe OKpeMi XiMiuHi crio-
JIyKH, KOMOIHOBaHI Ta POCIWHHI 3aCO0H, SIKI MICTSTh
KoMOiHaIii POCIMHHUX, TBAPUHHHUX, aMiHOKHUCIOTHUX
Ta BITAMIHHHAX KOMITOHEHTIB. Haliuacrimre X po3pi3Hsi-
I0Th 3aJIEXKHO BiJ TIOXOJKEHHS, CKJIay Ta MEXaHi3My Aii
(Bilovol & Kniazkova, 2019).

Knacugikanis renaronpoTekTopiB 3a MOXOMKCHHAM
BKJIIOYAE y cebe:
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1) [Ipenaparu poCIMHHOTO MTOXOKEHHSI:

a) mpemapard MPUPOAHUX a00 HAMiBCUHTETHYHHUX
(J1aBOHOTIIB PO3TOPOTIIIIL;

0) mpemapaty CoI0AKU (IMIIUPU3NHOBOI KUCIIOTH);

C) mpemnapard TPUPOAHUX ab0 HAMIBCHHTETHYHHUX
(1aBOHOIIB IHIINX POCIIHUH;

2) [Ipenaparu TBAPUHHOTO TOXOKCHHSI;

3) IIpenapatu ecenuianbHux Gocdomimifais,;

4) Ilpenapatu aerokcudikyrodoi mii (He € Kiacuy-
HUMH TeNaTONpPOTEKTOPAMH, POTE 3/1aTHI 3MEHIITYBaTH
TOKCHUYHUI BIUTUB, TIOB’SI3aHHUH 3 I1€UiHKOBO-KIII THHHOIO
HEJIOCTATHICTIO, 32 PaXyHOK 3HI)KCHHSI YTBOPEHHS 200
301IbIICHHS] YTHITI3aIliT €HIOTCHHUX TOKCHKAHTIB):

a) Ipernapary 3 IpsiMOI0 JIETOKCHKYIOUOIO JI€I0;

0) mpenapard 3 HEMPSMOK JETOKCUKYIOUOK i€l
(SMCHHIyI'OTb YTBOPCHHSA CHAOTCHHUX TOKCI/IHiB, AKTUBY-
I0Th YTBOPEHHS MeTaOoIITIB a00 MPHCKOPIOIOTh METa-
00J113M TOKCHHIB);

5) [IpenapaTty >kOBUHUX KUCIIOT;

6) IIpenapatu pizHUX TPy

3a XapakTepoM BIUIMBY Ha IAaTOJIOTIYHI MPOIECH
B TEYiHI[l MpenapaTy NOAUISIIOTh Ha TaKi FPyIH:

1). 3acoOm, MO BILUIMBAKOTH HA MPOSBU CHHAPOMY
OUTONIZY Ta 3MEHIIYIOTh JKUPOBY iHQIIBTpaLilo
neuinkd. CripsiMOBaHI Ha BiJIHOBJICHHS IIJTICHOCTI KJTi-
TUHHUX MEMOpaH Ta HOpMali3alilo *KUPOBOTO OOMiHY
(ecenmiane dopre).

2). 3acobu, IO BIUIMBAIOTH HA MPOSIBU CHHIPOMY
xosiectasy. Jlo 1iel rpynu BXOASTH Mpenapatd ypcoje-
30KCUXO0JIeBOT KHCIOTH (ypcodaibK, ypcocaH) Ta CIo-
JYKH, IO MICTATh S-aJIcHO3MJIMETIOHIH (TenTpa).

3). 3aco0u 3 neTokcuKaniiHoW Aie0. BukopuctoBy-
IOThCS Y pasi TOCTPOT 1 XpOHIUHOT aJIKOTOJILHOT IHTOKCH-
Karii (MeTagoKCHI, POIPEH), a TAKOXK Y pa3i TOKCHYHUX
ypakeHb TediHKH. Jlo HUX HaJexarhb INperapaTH, o
MICTSTh (DTABOHOIIN PI3HUX POCIIHH.

4). 3acobwu, 10 3armodirarTh PO3BUTKY (HiOpPO3y.
PexomenmoBani 10 3acCTOCYBaHHS Ha CTalii LUPO3Y
MEeYiHKH. BKII0YaloTh Mpemapartd  ypcole30KCHXOIIe-
BO{ KHCJIOTH, TPYIH MOMINPEHOTIB, (hIaBOHOIAN PO3TO-
porii ta JlaeHHEK.
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5). 3acobu 3 mpOTUBIPYCHOK akTHBHIiCTIO. [lo 1miei
KaTeropii HaJieXarh MpenapaTH, Mo MICTATh (JIABOHO-
My po3TopommIi, Ta 3acO0H, SIKi CTHMYJIIOIOTH CHHTE3
iHTepdhEepoHy.

6). 3aco0w, 10 CTUMYITIOFOTh PEreHepallito TernaToLHTIB,
Ta IMyHOMOMYITFOROUi mperapard. CripsiMoBaHi Ha BiJTHOB-
JICHHS KJIITUHHOI CTPYKTYPH Ta aKTUBALLF0 IMyHHOTO 3aXHCTY.

7). 3acobu 3 KOMOIHOBAHOK TIemaro- i HeHpPOTPOI-
HOIO JIi€f0. MaloTh MO€JHAHUH BIUIMB Ha (YHKIIOHAIIb-
HUH CTaH MEYiHKH Ta TMOKa3HUKH [EHTPAIBHOT Ta epH-
(epudHOi HEPBOBOT CUCTEMH.

3rigHo 13 cydacHorw kiacudikaiiero (PamyeHko
Ta iH., 2021) Oyn0 3ampPONOHOBAHO PO3MOIUIATH Tema-
TOTPOITHI 3aCO0H 32 YACTOTOIO 3aCTOCYBAaHHS, MHOKHH-
HICTIO MeXaHi3MiB Jii Ta e(eKTUBHICTIO Ha Mpernaparu
POCIHMHHOTO TMOXOMKCHHS, aMiHOKHCIOTHI KOMIUIEKCH
Ta eceHIiabH1 HoCcQOoimiIu, MOXiaHI KOBUHUX KUCIOT
Ta 1HINI TBAPUHHI, CHHTETHYHI Ta KOMOIHOBaHI 3acO0H.

OnHier0 3 HaWOLIBII Y)XUBaHUX € KIacH]ikarlis,
B SIKIf y3arajJbHEHO Ta CHUCTEMaTH30BaHO JaHi IIOIO
KIIIHIYHOTO 3aCTOCYBaHHS JIIKapChKUX 3aco0iB, JUis
SIKMX TeMaTOTPOITHA JIisl € JOMIHYIOUOI0 ad0 Mae camo-
CTil{HE KIIIHIYHE 3HAYCHHS, 1 SIKa BKITIOUA€E TaKi rpyIu:

1. IlpemapaTs pOCIMHHOTO TIOXOIKCHHS:

1.1. Ilpenapatu po3TOPOIIIIi.

1.2. [Ipenapary iHIIUX POCIIHH.

2. Ilpenapary TBAPUHHOTO MOXO/KEHHSI.

3. [Ipemaparu, 1o MICTATh ecceHIfiaibHi (hocdori-
nigu (EDJI) Ta npenapaTy HamiBHEHACHYCHUX JKUPHHUX
KHCIIOT.

4. IlpenapaTu 3 NepeBa’kHOIO JETOKCHKYIOUOIO HI€I0:

4.1. Ilpenapatu npssMoi 1ii.

4.2. Tlpenaparu HenmpsiMOi Aii:

4.2.1. Ilpenapatu, 110 3MEHIITYIOTh YTBOPEHHS €HJI0-
TCeHHUX TOKCUKAHTIB.

4.2.2. IlpenapaTu, 0 aKTUBYIOTh YTBOPEHHS €HJIO-
TeHHUX JICTOKCHKAHTIB.

4.2.3. TlpenapaTtu, MO TPUCKOPIOIOTH METa00I3M
TOKCHKAHTIB.

5. Ipenapatu pizaux rpyn (ITororosa Ta iH., 2015).

[IpakTiuHO BCi Il 3ac00M MICTSTH MOMi(CHOTN Ta
(IaBOHOIM, TOMY TPOSBISIOTH BUPAKEHY Te€HaToIpo-
TeKTOpHy Aifo y pasi myxuuH (Costea et al., 2022).

[Ipenaparn pOCIMHHOTO IMOXOIKCHHS MPOSBISIIOTH
MeMOpaHOCTaOLTi3y oy, IETOKCH(IKYIOdy, aHTHOKH-
CHIaHTHY, aHTH(}IOPOTHYHY Ta pemapaTHBHY Mif0. I
NPU3HAYAIOTE Y Pa3l TOKCHYHUX YypaKeHb MCUiHKH,
XPOHIUYHUX AJKOTOJBHHUX TeMaTuTiB 1 1upo3iB. I1ix yac
BHYTPIIITHOBEHHOTO BBEICHHS MIPOSIBIISIE TIPOTHBIPYCHY
Jito y pasi BipycHoro renaruty C.

Po3zropona miasimucra (Silybum marianum) Buko-
PHUCTOBYETBCS [UTS JTIKYBaHHS XBOPOO MEUYIHKH Ta OTPY-
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€Hb 3 MpajiaBHiX yaciB. PocinHa MicTUTh (raBomirHaHu
(cumimMapuH), aKajoiy, CaloHIHH, CHIIIKPUCTHH, POC-
JTVHHY OJif0, OUKH, TicTamiH, THpamiH, BitamiH K Ta
IHII Makpo- Ta MikpoejaeMeHTH. Haibinblna KoHIeH-
TpaLis CUIIMapuHy € y TUIOAAX.

Jlitodi pedoBUHHM PO3TOPOIII IUIIMUCTOI peatidy-
I0Th KOMIUICKCHUH (papMaKoJIOTiYHUM BIUIMB Ha Tema-
TOOUTIapHY CHCTEMy depe3 HHU3KY B3a€MOIOB’SI3aHUX
MeXaHi3MiB. AHTHOKCHJAaHTHa AaKTHBHICTh CIOJYK
3yMOBJICHA 3IaTHICTIO ()EHOIBHUX CTPYKTYP JIO IIPSIMOTO
3B’3yBaHHs BUIBHUX pajHKalliB («scavenger-edekr),
iHri0yBaHHsIM TAM®-3anexHoi (ocdomiecTepasu Ta
CTUMYJIAIIEI0 SHIOTCHHUX MPOTEKTHBHUX CHCTEM, IO
e(hEKTHBHO ITPUTTHHSIE KaCKa IIEPOKCHIHOTO OKHCHEHHS
mimiaiB. MemOpaHnocTabinmizyBanbHa Ta AaHTHUICNATO-
TOKCHYHA JTisi Oa3yeThes Ha aktuBaiii PHK-monimepasu
I, inTencudikariii 0ioCHHTE3y CTPYKTypHHX NPOTEiHIB
i ¢hocdominiziB, a TAKOK Ha 0OMEKEHHI (PYHKIIOHAIb-
HOi aKTMBHOCTI TpaHCIOpTHUX OinkiB. Lle BimHOBIIOE
(b1310JTOTIYHY MPOHUKHICTh KIIITHHHHUX 1 MITOXOHAPIiaIb-
HHUX MeMOpaH Ta MepeIkokae MeTadomuHIi akTuBanii
KCEHOO10THKIB.

[Ipotm3amanpHuii Ta JECEHCHOLNI3yIOYMH MOTEH-
1iaji, 3yMOBJICHUI MPUTHIYCHHSAM JIIMOKCHTCHA3H, TPO-
CTamIaHAMHCUHTA3M Ta suepHoro ¢akropa NF-kB, mo
HIBEJIIOE CHHTE3 JieHKoTpieHiB (B4) i mpocrarianauHiB,
3abe3neuye crabimizamito MeMOpaH OMACHCTHX KIITHH
Ta 3HWXKEHHS akTUBHOCTI Makpodarie Kyndepa. Pemna-
paTUBHO-pereHepaTopHuil eeKT 3a0e3nedy€eThCst IHTCH-
cudikariero cuaTe3y pudbocomanproi PHK ta JIHK-3a-
nexxHoi monmiMepasu I AHTH(IOPOTHYHI BIACTHBOCTI
BUSIBIBIIOTHCS U€PEe3 MOAYJISII0 IIPOTETHOKIHA3 Ta Tallb-
MyBaHHS TpaHcdopMmamii 3ipuacTux KITHH y Miodi-
OpoOracTu 3 MPSIMOIO CYIPECIEI0 KOJAreHOYTBOPEHHS.
J10maTkoBO BCTAHOBIICHO OHKOIIPOTEKTOPHI BIACTHBOCTI
gepe3 Peryiisliio amonTo3y Ta KOHTPOJb KIITHHHOTO
IUKITy. BiZIcyTHICTE B3a€MOJIIT 13 CHCTEMOIO ITUTOXPOMY
P-450 3ymoBiroe BHCOKHUI mpodiss Oe3meku Ta MiHi-
MaJBHUNA PU3UK HEOAXKAHOTO BIUIMBY HA METAa0OMNI3M
IHIIMX JIIKapChKKX 3aco0iB (Paguenko Ta iH., 2021).

[Ipenaparu po3TOpomII MOAIAIOTH HA MOHOIIpE-
naparu («Jleramony, «Cunimapy, «Kapcum», «Pocwi-
Map») Ta KoMOiHOBaHi Jikapchki opmu («[emadbene,
«bieHocuinimy, «Cubekrany, «Dochonmiane», «lena-
dop»). Okpemy rpymy CTaHOBISTH OAraTOKOMITOHEHTHI
CHUCTEMH 31 CKJIATHUM HYTPIEHTHUM Mpodijaem, puKia-
noM sikux € «JliBoHopm». KoxkHa Karicysa mporo 3aco0y
MICTHTh 30aJlaHCOBAHUI KOMIDIEKC: EKCTPAKT pPO3TO-
pOIIIITi, aHTHOKCHJIAHTH, O-JTIIOEBY KHUCIOTY, N-aleTu-
JUcTeiH, ceneH ta uHK (Costea et al., 2022).

®dapmakonrHaMiKa 3a3HaYCHUX TpenapariB 3yMOB-
JieHa aKTUBHICTIO (DIaBOHOINY CHJIIMApuHy — CyMiIni
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TPHOX KIJIIOUOBHMX 130MEpiB: CHUINIOIHIHY, CHIIIKPUCTHHY
ta cuiigianiny. CumiOiHIH BU3HAYAETHCS SIK TTPOBITHUMA
KOMITOHEHT, IIJ0 3yMOBJIIO€ OCHOBHMI KITIHIYHUH €(EKT.
Moro mpoTu3anaibHa [is peanisyeTbes yepes 610Kay
¢axropis, 3anexxuux Bix TNF-o, Ta iHribyBanus saep-
Horo unHHUKa NFkB, mo oOMmexye GiocuHTe3 memia-
TOpIB 3amajeHHs Ta kacrna3. JlonaTkoBo cuitibiHiH MpH-
THIYY€E aKTHBHICTB (ocdomiecTepasu, YNOBLIbHIOKOYH
posnan tAM®. [le npu3BOaUTH 10 3HMKEHHSI KOHLIEH-
Tpamii BHYTPIIIHBOKJIITHHHOTO KaJIbI[IF0 B TeMaToIH-
Tax Ta HiBenroe Ca*"-3aiexHy akTuBaiito Gocdorinas,
3anodiraroun JecTpykiii memOpan (IlorotoBa Ta iH.,
2015).

AHTHOKCHJIAHTHUI MOTEHIIA)I CHITIOIHIHY 3yMOBIIC-
HU Horo cnendivHO (HEHOTBHOK CTPYKTYPOIO, KA
JIO3BOJISIE 1HAKTHBYBATH BHCOKOAKTUBHI (POPMU KUCHIO
Ta TepepHUBaTH KacKaJ MEPEKUCHOTO OKUCHEHHS JIiImi-
niB (ITOJI), mocuiIrOrOYN PE3UCTEHTHICTh TMEUIHKU 10
OKHCHOTO cTpecy. MeTabomiToTponHui eheKT Cromyku
noJisirae 'y cenekTuBHid ctumyssnii PHK-monimepasu
I B sipi KJIITHHH, IO AKTUBYE TPAHCKPHIIIIO Ta CHH-
Te3 CTPYKTYpHHUX OLIKIB. BakiuBo, 10 el BIUIMB HE
HOMINPIOETHCS HA 3MiHEH] KIITHHH, [0 BUKITIOUAE PUUK
My XJIMHHOT Mpostideparii.

B ekcniepuMeHTaNbHIA Ta KIIHIYHIA TOKCHKOJOTIT
JIOBEJICHO 3/IaTHICTh CHJIIOIHIHY OJIOKYBaTH TPAHCIIOPTHI
CUCTEMH JUIsI TOKCHHIB OJiIo1 MOraHKu (0-aMaHTHHY ),
IO iICTOTHO 3HWKYE JICTAJBHICTh y Pa3i TOCTPHX OTPY-
€Hb KCCHOOI0THKaMHU. 3aCTOCYBaHHS CUITIMapUHy Yy pasi
BIPYCHHUX TENAaTUTIB A CHpHs€e MBUAKIA perpecii SABUII
UTONI3y (3HIKEHHIO piBHIB ATAT Ta AcAT) i Ginipy-
OiHeMii, CKOpOYYIOYM TEPMIiHM Tocmitamzamii. ¥ pasi
QJIKOTOJIBHOTO LUPO3y TPUBAJIMK NpUIlOM Ipenapary
(Big 6 MicCSAIIB) TOCTOBIPHO 3HM)KY€E aKTHBHICTh TpaHCa-
MiHa3 Ta Mapkepu Gpidpo3y y CHpOBaTIli KPOBi.

OKpiM remaTonpoTeKIlii, BCTAHOBIECHO HEHpPOIPO-
TEKTUBHHUH BIUIMB CHJIIOIHIHY (Uepe3 aKTHBAIIO TeMo-
okcurenasu ta 3axuct JIHK HelipoHiB), a Takox HOro
3[IATHICTh 110 (PapMaKoJIOTIYHOTO MPEKOHTUITIFOBAaHHS
MiOKapIy, MO3Ky Ta HHPOK, IO 3aXHINAE OPTaHU BiJ
imemivHO-penepdy3iitHOro YIIKOKCHHS.

ExcTpaktu postoporiii e(peKTUBHO IHTETPYIOThCS
y KOMOiHOBaHI CXeMH 3 IHIIMMHU (HiTOKOMIIOHCHTAMH.
[puknagom e mpenapar «CuOeKTaH», I MOETHAHHS
PpO3TOpOMII 3 MHKMO0, Oepe3oro Ta 3BipoboeM 3abe3-
reyye KOMIDIEKCHHH TelaTOTPOITHUH, XOIePETHIHUH Ta
CTIa3MOJITUYHUH e(DEeKTH, 1110 € MATOTCHETHYHO O0TPyH-
TOBaHHUM Yy pa3i XpOHIYHHMX ypakeHb TenaroOigiapHoi
cucremu (Aghemo et al., 2022).

[lin yac BHYTPINIHBOBEHHOTO BBEJCHHS CHIIIOIHIH
31aTHUH OJIOKyBaTH CrHenudiuHi cailth, 3B’S3yBaHHSA
Ta TPAHCIOPTHI CHUCTEMH @-aMaHTHHY (iHTiGiTOpa
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PHK-nonimepasu 1) — omHOro 3 MpOBIIHUX TOKCHHIB
omigoi moranku. Takuii MexaHi3Mm, 3a pe3yJabTaTaMH
KOHTPOJILOBAHUX Ta HEKOHTPOJBbOBAHHMX JIOCII/PKCHb,
JTO3BOJISIE ICTOTHO MiHIMI3yBaTH JIETAJbHICTh Y TAlli€H-
TiB 3 IHTOKCHKAIIEF0 KCEHOO10THKAMU.

[TokazaHHSIMHU IO 3aCTOCYBaHHS CHIIIMApHHY BHCTY-
MAroTh IATOJOTii MEYiHKK 3 BepH(IKOBAHMMH KIIiHIY-
HUMH Ta O10XIMIYHUMH O3HAKAMH aKTHBHOCTI MPOILIECY.
VY HU3II HEBEJMKUX PAHIOMI30BAHUX KOHTPOIHOBAHUX
BUNIPOOYBaHb IPOIEMOHCTPOBaHA 3IATHICTH CHITiMa-
PHHY y pa3i BIpyCHHX IelaTUTiB A ONEpaTUBHO KyMipy-
BaTH siBHIIA IIUTOMI3Y (32 piBHsIMH AJAT i AcAT), 3HU-
KyBaTH BMICT OiTipyOiHy Ta CKOpPOUyBaTH TPHUBAJIICTh
rocmiTaiizanii MopiBHAHO 3 Iwiane6o. HasBHI Takox
JlaHi M0A0 e(EKTUBHOCTI CHIIIMApUHY y pa3i XPOHITHUX
¢dopm BipycHux rematutis (Omar et al., 2022).

TepareBTUYHA aKTUBHICTh CHIJIIMApUHY Yy pa3i ajKo-
TOJIBHOTO ITUPO3Y IEYiHKN BHBYCHA B IEKITBKOX KIIIHIY-
HUX crnocrepexeHHax. IIpuiiom npenapary mnporsarom
0,5-3,5 poKy crpHusB 3HHXKCHHIO PIBHIB TpaHCaMiHa3 Ta
CHPOBATKOBHX MapKepiB (idpoTusanii mapeHxiMu y pasi
AJIKOTOJIFHOTO TeHe3y ypaskeHb. Jlocimimkena Heiiporpo-
TEKTOpHA Jis CUIIOIHIHYy B CKCIIEPUMEHTI Ha MOJEISX
IyKPOBOTO Jia0beTy: BCTAaHOBIICHO, 110 CITOJTyKa 3a0e3Iie-
gye 3axuct JJHK HelpoHiB Ta 3MEHIIy€e POSIBH OKCHIA-
TUBHOTO CTPECY Y TOJOBHOMY MO3KY 4epe3 aKTHBAIIifO
TeMOOKCUTCHAa3U. Y pa3i MOJCTIOBaHHS 1IIEMI4HOTO
MOIIKO/DKCHHST MIOKapAy BHSBICHO, IO CIJIIMApHH
3JIaTHUH 3aXUIIATH CepPIie, MO30K, MIE4iHKY Ta HUPKH Bij
imemii/penepgdy3ii B pe3ysbTari MPEKOHIUIIFOBAHHS,
X04a MEXaHi3M KapAiompoTeKkuii y pasi imemii 3anuma-
€ThCsI TOCHUTH He3’sicoBaHuM (Sabarathinam, 2024).

Exctpaktu posropommri, iHTErpoBaHi 0 CKIamy
KOMOTHOBaHHUX 3ac00iB, 1110 3a3BUYai MICTITh POCIHHHI
BUTSDKKH 3 XOJIEpeTHYHUM edekroM. Tak, «Cubexrany
(KOMITO3HIIiSl €KCTPAKTIB PO3TOPOIIII, MHKMH, Oepesn
Ta 3Bipo00I0) BUSIBIISIE TEMAaTOTPOIHY, >KOBYOTIHHY,
CHasMOJITHYHY Ta TNPOTH3ANalbHY JIF0 1 3aCTOCOBY-
€THCS TIEPEBAXKHO y Pa3i XPOHIUHUX YpaKEHb MCUiHKH.
CXOXKXMMHU BIACTHBOCTSIMU Boiogie mpemapar «[ema-
OeHey», IO CKIIAMAEThCSl 3 CKCTPAKTIB PO3TOPOMII Ta
PYTKH JTIKapchKoi. «BiEHOCHIIIMY», OKpIM CHIIIMapHHY,
MICTUTh KOMIUIEKC ETHIOBHX e(]ipiB mMmoniHeHacHye-
HUX XHPHUX KUCIIOT, OTPUMAHUX 3 MILEISIPHOTO rpuda
Entomophthora virulenta. IIpenapar moxazanuii y pasi
XPOHIYHUX TEIATHTIB, IUPO3Y Ta ATKOTOIEHUX YPAKEHb
neuinku (Aghemo et al., 2022).

HoBuM migxo oM y 3acToCyBaHHI 3acO0iB pO3TO-
pomIi cTajxo CTBOPEHHS cumibiHiH-pocdomimgHOTrO
KoMIUIeKkcy 3 BitamiHoM E (kommiekc SPM). ¥V nocii-
JUKCHHSIX MTOKa3aHo, 1110 Y TAII€HTIB 3 )KUPOBOIO XBOPO-
000 IMEYiHKH TaKWW Mperapar 3HWKY€E piBEHb TpaHca-
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minaz, I'TTII ta myxHOi docdaTasn, a Takox NpUTHIUYE
cupoBarkosi piBHi IFN-y, TNF-a Ta IL-6. bararokomrio-
HEHTHHH npemnapar «JIiBoHOpM» MPU3HAYAIOTh y CXeMax
(iToTepanii HEOIIACTHYHUX MPOIIECIB Y pa3i MeTacTa-
TUYHOTO YpaKEHHs mediHku. TakoK MaTOreHeTHYHO
OOTPYHTOBAaHUM € 3aCTOCYBAaHHS AIOPBEIUIHOIO IIpe-
napary «JIiB-52», Aif04MMH peuyOBHHAMH SIKOTO € KOpa
KarepiliB, HACIHHS I[MKOPIIO, IMACTiH YOPHHUH, Kacis
3axijHa, Kopa TepMiHaJii ap>KyHH, TAMapUKC KaJIbChKUH,
HaCiHHSI JiepeBito, okcn 3aiiza (Priya et al., 2025).

ExcTpakt mucts apTHIIOKY («APTHXOM») peantizye
CBIll remaTonpoTeKTOPHUHN TOTEHINaN 3aBISIKH BMICTY
(heHOTOKHUCIOT (KaBOBOI Ta XJIOPOTEHOBOI), (IaBOHO-
imiB 1 CECKBITEPIEH JIAKTOHY. 3a3HAucHI KOMIIOHCHTH
BUSIBISIIOTh BUPaKEHY AHTUOKCHIAHTHY AKTHBHICTb,
IO 3yMOBITIOE €(PEKTUBHICTh «APTHXOIY» y pasi maro-
JIOTiH MEYiHKH, acOliHOBaHUX 3 iHTeHCH(DiKalli€IO TIepe-
kucHoro okucHenns nimiaie (ITOJI), y pasi BipycHux
ypaXeHb, a TAKOXK IHTOKCHUKAIIH TenaroTpOITHUMH YW H-
HUKaMH, B TOMY YHCIIi aJlKoroieM. Perenepartisi akTHB-
HOCTI OKCHJOpPEAyKTa3 3abe3mnedye MiATPUMKY Ipo-
LECiB KIITHHHOTO TUXaHHS Ta 3MCHIIYE BHPaXKEHICTbH
nepokcunHux nporecis (Nasef et al., 2022).

DiToeKCTpakT MOAYI0e (DYHKIIIOHATBHUN CTaH
TeMaToLuTIB, 1HIYKye CHHTE3 (PEPMEHTIB Ta MOCHIIIOE
JICTOKCUKAIIIMHY CHPOMOXKHICTh TEUIHKH. 3a CHIIOK
rernaTonpoTeKTOpHOI il Takwii 3acid € peleBaHTHUM
CHJIIMapHHYy.

JKoBuorinuuii eexT npenapary 3yMOBICHHN HAasB-
HICTIO IUHAPUHY, SIKAH CTHMYJIOE TMPOIYKIIIO >KOBYI,
Mi/IBUIIly€ TUIMHHICTH JKOBUi Ta AKTHBY€E MOTOPHUKY KOB-
YOBUBITHUX IUIAXIB. Tako JJIsI €KCTPAKTY JHCTS apTH-
HIOKY OMHCaHi TinoJiniieMi4Ha, rinoasoTeMivyHa Ta JIiy-
pETUYHA BIACTUBOCTI. 3aB/ISKM BIUIMBY Ha iHIyKOBAHUI
cunre3 NO apTUIIOK BUSBIIAE€ KOPOHAPOPO3LUIMPIOBAIb-
Huit eekt (Kam et al., 2025).

[IpencTaBHUKOM KOMITJIEKCHHUX 3ac00iB Ha OCHOBI
apTuiIoKy € «Jletokcmn». [Jo Horo cknamy BXOASThb
SKCTPAKTH apTHUILNOKY, IpeinpyTa Ta Kynp0adu mikap-
cpkoi. KommoHeHTH «JleTOKCHITy», OKpIM Temarompo-
TEKTOPHOI i, XapaKTepH3yIOThCS HEHPONPOTEKTOP-
HUMH Ta KapAiONPOTEKTOPHUMH  BIIACTHBOCTSIMHU.
[Ipemapar npu3Ha4alOTh y pa3i 3aXBOPIOBaHb MEYIHKH,
0COOJMBO B MOEIHAHHI 3 MTATOJIOTI€I0 HUPOK TA CEYOBU-
BIJIHUX IIUISAXIB, Y Pa3i HEANKOTOJILHOI )KHUPOBOI XBOPOOH
MEYiHKH, C(PEKTHUBHUUA Yy pa3l TOKCHKO3IB 1 MaToNOTil
MEYiHKY y BariTHUX.

Jo cknany npenapaty «JIiB-52» BKITIOUEHO JIiKapChKi
POCIIMHH, 10 TPAJAUIIHHO 3aCTOCOBYIOTHCS B arOpBe-
JIMYHIA MEIMIIMHI, 30KpeMa: Kopa KarepiliB TpaB’sHH-
CTHX, HACIHHS IIMKOPIIO JUKOTO, MACHiH YOPHHM, Kacis
3axiznHa, Kopa TepMiHaJii ap>)KyHH, TAMapUKC KaJlbChKUH,
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HACIHHSI JIEpeBil0 3BHUYANHOTO, a TaKOXK OKCHJ| 3ai3a.
HasBHI faHi TiATBEPIKYIOTh 3IATHICTh Mperapary
3a0e3nedyBaTH 3aXUCT MapEHXIMH MEYiHKH Bifl BIUIUBY
TOKCHYHMX areHTIB, IO peali3yeThcs uepe3 IHAYKIIIo
mutoxpomy P-450 Ta ameranpleriiieriaporeHasm.
AHTHOKCHIAaHTHA ¢PEKTUBHICTH 3aC00y 3yMOBIICHA ITiJl-
BUIIEHHSM PIBHS €HIOTeHHUX ToKo(eponiB. Kpim Toro,
«J1iB-52» HopMmautizye aktuBHicTh Na+/K+-ATdazu (Xu
etal., 2022).

AHai3 KIiHIYHOTO 3acTocyBaHHs «JIiB-52» y marlieH-
TiB i3 pi3HUMH (pOpPMaMH TATONOT1i EYIHKY Ta TenaTrooii-
apHOTO TPAKTY CBIIYHTH IIPO TEPAICBTHIHY e(DEKTHBHICTh
npenapary y pa3i MOTOPHUX JMCKIHE3ii JKOBUYOBHUBITHUX
NUISIXIB, TOCTPUX 1 XPOHIUHHMX T'€NaTHTIB, a TAKOX y pasi
rpo3iB nevinky (Kantharia et al., 2023).

Jlo mepeniky iHIIMX 3ac00iB, IO MICTATH (PITOKOMITO-
HEeHTH, Hayexarhb «/lunanay Ta «bonmkurapy. Taxi npe-
mapard MICTATh KOMIDIEKCH Oi0JOTIYHO aKTHBHHX POC-
JIMHHUX EKCTPAKTIB 13 TEMATOTPOIHUM, XOJICPETHIHIM Ta
CHa3MONITHYHUM BekTopamu jii (Sroor et al., 2022).

Omniss HaciHHs rapOy3a («THkBeom») — KOMILIEKC
MOJTIHEHACHYEHUX 1 HEHACHYCHHUX >KAPHUX KHCIOT,
eceHnianbHuX (hocdominiais, TokodeposniB, KAPOTHHO-
iniB, creponiB, ditocrepuniB Ta edipHux omii. [ema-
TOIIPOTEKTOPHA i TUKBEONY 3a0€3MeUyIOThCS 3aBISIKH
Horo MeMOpaHOCTAOITI3yIOUHM BIACTHBOCTSM 1 TIPOSIB-
JISIETHCSI B YIIOBIIBHEHHI PO3BUTKY IOIIKOMKEHb MEMO-
paH remaToyTIB 1 MPUIIBUANICHH] iX BIJTHOBICHHSI.

Bingznageno, mo mpemaparu ojii HaciHHS rapOys3a
3MEHIIYIOTh TPOLECH 3allajeHHs, YIOBUIBHIOIOTh PO3-
BUTOK CITOJYYHOI TKAHWUHH 1 MPUIIBUINIIYIOTh PEreHe-
pariro MapeHXiMH MOIIKO/pKeHOT TediHku. [Ipenapar
BOJIOZIi€ JKOBYOTIHHOIO JIi€l0, HOpMATi3ye XiMiuHHN
CKJIJ] JKOBUI, 3HIDKYE PH3HK PO3BHUTKY YKOBYOKAM STHOT
XBOpOOH; HOTO MPU3HAYAIOTH y pa3i XpOHIYHUX (OpM
YpaXKeHHs TEUiHKU Pi3HOI eTiojorii (remaTurax, mupo-
3ax), a TAKOXK y Pa3i XOJCIMCTOXOJIAHTITIB 1 IUCKiIHEe311
»KoBUOBUBIIHMX 1UIsIXiB (Abd-Elhakim et al., 2025).

[Ipemapar «Pompen», oTpuMaHWil 13 XBOi COCHH,
MICTHTh KOHIIEHTPAT MONIMPEHONIB. 3aBISKH BIUIUBY
Ha CHHTE3 JOJiX0NiB (sIKi OepyTh y4dacTh y OioCHHTE31
DITIKOIIPOTEIHIB), XOIECTEPUHY Ta KOCH3UMY (Q BCTAaHOB-
JICHO H0ro TemaTompOTeKTOPHY AKTHBHICTH B yMOBax
3aCTOCYBaHHS 130HIa3U1y.

I'pyna mpemnapariB TBAPHHHOTO MOXODKCHHS TPE]I-
craBieHa 3acobamu «JlaeHHek», «['emarocan», «EnTe-
pocany, «IIporenapy, «EpOicom».

«JlacHHEK» € OYMIICHWM TigpONi3aToM IUTAICHTH
JFOWHU. Bi0JIOTriYHO aKTHBHI PEUYOBHHH, SIKI MICTATBCS
B TipoJIi3ari, CTUMYJIOITE Hpostidepaltito remaToru-
TiB, MIPOSIBJISIOTH JIE3WHTOKCUKAIIHY 110, TOHIKYIOTh
BIJIKJIQJICHHS JIITI/IIB 1 XOJIECTEPUHY B KJIITHHAX MEYiHKH,
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MiABUIYIOTh AKTUBHICTh TKAHWHHOTO JINXaHHS, aKTHBI-
3yI0Th OOMIHHI TIPOIECH B MEYiHIlI, TOHWKYIOTh 1HTCH-
CHBHICTh PO3BHTKY CIIOTYYHOT TKAHMHHM B Tevinmi. Foro
pernapaTiBHA aKTHBHICTH 3yMOBJICHA HAsSBHICTIO aMi-
HOKHCJIOT, HU3bKOMOJICKYJISIPHUX METa0oMITIB Ta (hpar-
MeHTIB (hakTopiB pocty. [Ipenapar mokazanuii y pasi
HEaJIKOTOJIBHOI kHpoBoi xBopobu mewinku (HAXKXIT)
Ta TOKCHYHUX YPaXKCHb IMaPEHXIMHU OpTaHy.

Ep6icou yasTpadapm MiCTHTh HU3bKOMOJICKYIISIPHI
010JIOT1YHO aKTUBHI OPTaHiYHi CIIOMYKH (TTIKOTICNTHIH,
MENTH/IN, HyKJICOTHU M, aMiHOKHCIIOTH ), OTPHUMaHi 3 eMO-
plOHAIFHOI TKAHWHU TBapHH, SIKi aKTUBYIOTH MPUPOIHI
KOHTPOJIIOKOY1 CUCTEMH OpPTaHi3My, IO BiOBIAIOTh 32
MOUTYK Ta YCYHEHHS MATOJNIOTIYHUX 3MiH Ta MiATPUMKY
rOMEOCTa3y.

EpGicon ymbTpadapM CHpsiMOBYE IMyHHY CHCTEMY
HAa TMPUCKOPEHHs BiJHOBJICHHS YIIKO[UKCHUX Ta 3HU-
[ICHHS aHOMAJbHUX KIITHH 1 TKaHWH. OCHOBHHU iMy-
HOMOJYJTIOIOUNH e(EeKT MPOSBISIETHCS HAcAMIIEPEN
yepes npito Ha NK-xmituau (CD37/16756%) ta T-kinepu
(CD37/16%56"), sixi BiANOBIIAlOTh 33 3HUIICHHS YIIKO-
JUKEHUX Ta 1H(IKOBaHUX BipycaMH KJITHH, HE3JaTHUX
JI0 pereHepariii ab0 aHOMaJbHUX KIITHH (MyTaHTHHX,
3IIOSKICHUX, KJIITHH-BIPYCOHOCITB) 1 TKaHWH, a TaKOX
gyepe3 MakpogaranbHy JIaHKY, sIKa BiITIOBifae 3a pemna-
parito TMONIKOPKEHUX KIIITHH Ta BiTHOBJICHHS (DYHKIIIO-
HAJIBHOT aKTUBHOCTI OPraHiB 1 TKAaHWH.

OnHovacHO epOicon ynmeTpadgapM Mae iMyHOKOpPH-
TyIOdy Jif0 1 y pasi MOpyIIeHb IMyHHOTO CTaHy CIIpHUSE
Woro HopmaJisarlii, BHacIigoK aktusaiii T-miMdonuTis,
Thl-xenmepiB i T-kinepis, 0 BaXKIMBO 151 BITHOBICHHS
0anaHCy MDK KJIITHHHHM Ta TYMOPaJIbHUM IMYHITCTOM
y pasi OHKO3aXBOPIOBaHb 1 JJIsl IPUTIMHEHHS aJIepPTiYHUX
MporieciB. 3aJekKHO BiJi IMYHHOTO CTaTyCcy OpraHi3my
epOicon ynerpadapM KOpUTye aKTUBHICTB 1 ISSTKUX THIIINX
(hakTOpiB TYMOPAILHOTO Ta KJIITHHHOTO IMYHITETY: 1H/TY-
Ky€ CUHTE3 0-, -1 y-iHTep(hepOoHiB (1110 CTIpHsE eniMiHaii
BipyCiB); (hakTOpa HEKPO3y MyXJIHH, iHTepIeikiny-2 (1JI-
2) ta IJI-12, npurniuye cuntes LJI-10.

Bomnouac ep6icon ymerpadapM akTUByE Mpolech
pereHepariii y MediHIili, CHpuse 3aMillleHHIO 3aruOimx
renaTonuTiB (PYyHKIIIOHAIBHO MOBHOI[IHHUMH, Ma€ Mpo-
TU3aNaJIbHY JiIO0.

EpGicon-yasrpadapm nocuimtoe epekTd aHTHOIOTH-
KiB, €K30T€HHUX iHTEp(EpOHiB, OHOYACHO 3MEHIIYIOYH
iXHI0 ToOIuHy aito. EpGicon ymerpadapm He TOKCHY-
HUM, HE KyMYJIO€, HE Ma€ aJePreHHOi, TePaTOreHHOI,
MyTareHHo1 ab0 KaHIEpOTeHHOI ii.

Iloxasanus: 3axXBOPIOBAHHS BipyCHOI eTiosorii —
TOCTpPHH Ta XPOHIYHHMU BIpyCHHMH remaTut B, XpoHiu-
HUH BipycHuil rematut C; rocTpi Ta XpoHiuHi hopmu
3aXBOPIOBaHb, COPUYMHEHUX BipycaMu CIMEWCTBa rep-
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necy Herpes Simplex I (;1abianic), Herpes Simplex 11
(renitanmpHui), Herpes zoster (omepe3yrounii Juiiai);
3aXBOPIOBaHHS OakTepiajbHOI eTionorii — XpoHIYHi
HecnelM(iuHi 3aXBOPIOBAHHS JIET€HIB y TEpioj 3aro-
CTPEHHS Ta peMicii.

«[lemarocan» — 130/IbOBaHI TEMATOIMTH TBAPHH-
HOTO TeHe3y, OTPUMaHi METOJOM CyOIiMaIliifHOT CyIITKH.
TepaneBruuHMiz €PeKT 6a3yeThCs HA AETOKCHKAIIT IS~
XOM COpOIIil TOKCHYHUX METAa0OMITIB y KHUIICYHUKY Ta
YacTKOBIM pereHepanii (QyHKI[IOHAJIbHOI aKTHBHOCTI
KITIITHH neviHky. [laToreHeTnyHe 3Ha4YeHHS B MEXaHI3Mi
nii «[emaTocany» Mae yTHITI3allis IPOIYKTIB Aerpaarii
€K30TCHHUX TeMATOIUTIB /15 BiTHOBJICHHS CTPYKTYPHOT
[UTICHOCTI TIeYiHKY namienTa. [Ipenapar ooMexye npo-
SIBU ITUTOJII3Y, CTUMYITIOE TIPOTSTHCUHTETUYHY (DYHKIIIO
Ta YHHUTH JICTOKCUKAI[IIHY /10 y pa3i HUpO3y MEUiHKH,
00TSHKEHOTO TIEYiHKOBO-KITITHHHOIO HEJIOCTATHICTIO.

«EnTepocan» wmictuth JiodimizoBaHud cyOCTpar
cnu30BOi OOOJOHKHM IMITyHKa NTaxiB. MexaHism nii
3yMOBJICHUH BIUIMBOM pETYISTOPHUX TICNTHIIB Ha
MOTOPHY (YHKI}0 NUTyHKOBO-KHIIIKOBOTO TPAKTy Ta
AKTUBAIlIE0 OKUCHO-BIJTHOBHHX MPOLIECIB i/l BIUIUBOM
[JTIKO3aMiHOTJTIKaHiB.

[penapar «Epodicon» BKiI04ae y cebe KOMILIEKC
HU3BKOMOJIEKYJISIPHUX O10J0T1YHO aKTHBHHUX TENTH/IIB,
IO aKTHBYIOTH MPUPOIHI 3aXUCHI CHCTEMH OpPTaHi3My
Ta MPOSBIAIOTH IMyHOCTHMYIIOIOUY Jif0. [Ipu3HadaoTs
JUTSL JTIKYBaHHS TOCTPHUX Ta XPOHIYHMX TEMATUTIB Pi3HOT
eTiosorii.

Cupenap € TiIpoii3aToM SKCTPAKTy TMEYIHKU BEJIH-
KOi poraroi XygoOW 31 CTaHJapTH30BAHOIO KIJIBKIiCTIO
uianokabanaminy (simaminy B ,) — 10,0 mxr/mn. Jlo
CKJIay Mpernapary BXOAATh aMiHOKHCIOTH, HU3bKOMO-
JIEKYJISIpHI MeTaOOoMITH Ta, MaOyTh, ()parMEHTH POCTO-
BUX (PAKTOPIB MEYIHKM, IO BU3HA4Yae HOro pemapa-
TUBHI BiIacTHBOCTI. CHupenap IpHCKOPIOE pereHepariiro
MapeHXIMATO3HOI TKAHUHM TEYiHKN 3aBISKH JIIMOTPOI-
HOoMy edekty. [linBuIye TeTOKCHKAIIHHI BIaCTUBOCTI
remaronuTis. [loka3aHHS: XPOHIYHHHM Ta MiarocTpui
TeMaTHT, [IUPO3 TICUIHKHU, KUPOBA AUCTPOQIs MEUIHKH,
TOKCHYHE Ta MEAUKAMEHTO3HE YPAKCHHS MCUiHKH.

®ochoniniam — OCHOBHUH KOMIIOHEHT JIIIHOTO
mapy Oyab-sKOi KIITUHH, B TOMY YHCHi 1 TeMaToOLUTIB.
Bonwu 0epyTh y4acTs y mporecax MOJIEKYISIPHOTO TpaH-
CHOPTY, TU(EPEHIIIOBaHHI 1 TTOAUTY KIITHH, CTUMYJIIO-
10T AKTHBHICTh Di3HMX (DEPMEHTHHX CHCTEM. IXHii
MeXaHi3M [Iii OB’ sI3aHMi 3 BiIHOBICHHSIM BMicTy (hoc-
dominiiB KIITHHHOI CTIHKH, 3MEHIICHHSIM IIMTOJI3Y,
MABUIIEHHAM aKTHUBHOCTI KOJIar€Ha3W, BIIJIMBOM Ha
MEPEKUCHE OKMCHEHHSI JITIJTIB.

Ecenmianeni Qocdominiam MaroTe HU3BMY 0i070-
CTYIHICTh TiJi Yac CHTEPabHOTO MPHHOMY, OCKUIBKH
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dbocdoninian y ckiaai XiIOMIKpOHIB MOTPAIUISIFOTh HE
B TIEYIHKY, a B JTIM(DATHUHY CHCTEMY, 3BIJKH TPAHCIIOP-
TYFOTBCS, HAKOITUIYIOTHCS Ta METa0O0Ii3yOThCS Y JKUPO-
Bif TkaHuHi. [1ig yac mapeHTepaIbHOTO BBEACHHS BOHH
MOXXYTh HAKOIIMIYBAaTHUCh B IHIINX OpraHax i CHCTeMax.
[Ipu3HayaroTh y pasi 3aXBOPIOBAHb MEUYIHKH, MTATOJOT1H
BHYTpIIIIHIX OpPrafiB, YCKJIAJHCHUX IONIKOKCHHIM
MIEYiHKY, y pa3i MpU3HAYCHHS TeMaTOTOKCUYHUX ITpera-
paris (Tang et al., 2023).

MoHormnpenaparaMid  eceHIiadbHUX  (HocomimiaiB
€ «Eccenniane Hy», «Eccenmiane ¢popre Hy», «Pe3antor
[Ipo». Jlo koMOIHOBaHUX JTIKApChKUX (HOPM HAJICKATh
«Dochornisy, «EccniBep», «Docdonmiane», «JliBo-
i ¢doptey, «Ecmigua»y. OxpeMy Tpyny CTaHOBISTH
npernapard MOJiHEHACHYCHUX KUpHUX Kucior (Ome-
ra-3-tpurninepunis): «Emanon-aeo», «Jlommensrepi
AxtuB Owmera-3», «Owmakop», «Elikonom», «Cukomy
ta pub’stumii sxup. CyOctannis EDJI e Bucokoouwiie-
HUM EKCTpPakToM 000iB COi, KIIFOUOBUM KOMIIOHEHTOM
sikoro € 1,2-mumiHoneoin-gpocharuamnxomin (OX) i3
BHUCOKHM BMIiCTOM TOJiHEHACHYCHUX JKUPHUX KHUCIIOT.
Iemarorponuuii eexr EDJI peanizyeThest Kpizh npsamy
iHTerpamito iXHIX MONEKYlT y ACCTPYKTHBHO 3MiHEHI
dbocdoniniHi CTPYKTYpH MeMOpaH TenaTolMTiB, IO
3a0e3neuye aHTUIMTONITHYHY Ait0. Henacuueni xkupHi
KHCIIOTH y cKiIai GochomimiaiB onTUMI3YIOTh QyHKITi-
OHANBHI MapaMeTPH Ta INTHHHICTh MEMOpPaH, 3HNKYIOTh
HIUTBHICTH (OCHOITIMITHOTO MATPUKCY Ta HOPMAITI3yIOTh
MOKAa3HUKK TPOHUKHOCTI. Ex3orenne BBenenHs E@JI
IHAYKY€ aKTHBHICTh MeMOpaHo3B’si3aHux (ocdomimia-
3aJIeKHUX (DEPMEHTIB Ta TPAHCIIOPTHUX MPOTETHIB, IO
YHHUTH CYIMOPTUBHHUI BIUTUB HA BHYTPIIIHbOKII THHHIHA
MeTa0oIi3M T'elmaToUTIB, MiABUIIYIOYH JIETOKCUKAITIH-
HUH Ta EKCKPETOPHMI MOTEHIiaN oprana. MexaHi3m il
E®JI takox Moxke OyTH acomiioBaHUH 3 1HTiOyBaHHIM
minonepokcuaanii (ITOJI). IlpoTe aHTHOKCHAAHTHHIMA
pecypc EDJI He € aOCconOTHUM, OCKIJIBKH BOHH cami
MOXYTh BUCTYIIaTH CyOCTparaMu IJisi MPOIECIiB mepe-
kucHoro okucHeHHs (Chen et al., 2025).

VY kiiHiYHIA npakTHii 3actocyBanHs E®DJI 3nmific-
HIOETHCSI 32 TPHOMA BEKTOPAMH: JIIKYBAaHHS 3aXBOPIO-
BaHb MEYIHKK Ta 11 TOKCHYHHMX IHTOKCHKAIIl; Teparis
MaTONOTiH BHYTPIILIHIX OPTaHiB, IO CYMPOBOMKYIOTHCS
BTOPUHHUAM yPaKCHHSIM TEYIHKH; (apMaKoJoridyHa
NPOTEKIIisl MMiJl 4ac BHUKOPUCTAHHS TeNaTOTOKCHYHUX
JKapchkux 3aco0iB. CiiJi 3a3HAYUTH, 110 IHTEHCHUBHA
napeHrepanbHa Tepamis npernaparamu EQDJI B ymoBax
AKTUBHUX IeNaTuTiB MoTpedye BepudikoBaHO 00epexk-
HOCTI, 30KpeMa y MAIi€HTIB i3 BUPAKCHUM CHHJIPOMOM
xonecrasy (Rajappa et al., 2024).

®ocnoutin (“Universal Medicare”, [ais) — 1ie komm-
JIeKC He3aMiHHUX Gocdomimiais. OHa Karcysia MiCTUTb:
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neunTuH (exBiBasieHT 175 Mr docdomimiais — docoa-
TUIAWIXOMIH, (ocharuauiaeTanonamiy, Gocharuaui-
Ho3uToN 1 pocdaruanncepun) 350 mr, omii coeBoi 200
MI. AKTHBHUMHE PEUOBHHAMH IIPEIIapaTy € eCeHIiaIbHi
dochonimian docharunmnxonin, Qocharununerano-
namis, GocharuanninosuTon, GochaTuauiicepin, JiHO-
JIeBa KHCJIOTA, SIKI MICTATHCSA B JIEIIUTHHI COEBUX 00OIB.
Hesaminni (ecenmianbhi) (ocdominmian 3HAXOAATHCS
B MEMOpaHax KIITHH Ta KIITHHHUX OpTraHes MPaKTHIHO
BCIX TKaHHH OpPTaHi3My, a TaKOX y MeMOpaHaX epHUTpo-
IUTIB. Y TMONEPEYHO-CMYTacTUX CKEJIETHUX M 33X,
HUPKaX Ta JICTCHSX BOHU 3HAXOMSATHCS Y MEHIIUX KiJlb-
kocTsx. Yac HamiBBUBeNeHHS Gocdormimy cTaHoBUTH 30
rox. Ilicns mepopansHoro npuitomy docdomin Ha 90%
TiIpomi3y€eThess MaHKpeaTHuHUM (epmenToM — oc-
¢omimazoro A2 y TpaBHOMY TpakTi i jmmre 50% rigpo-
mizoBaHoro ¢ocdominy adbcopOyeTbcs B KHIICUHHKY.
®docdomin HOpMamizye OITKOBUH 1 KHPOBHHA OOMIH,
Mae JjinotponHy airo. Hesaminui ¢ocdomimian, mo
MICTATBCS B TIperapari, € KOMIIOHEHTaMHU KJIITHHHUX
MeMOpaH MEYiHKM Ta HEOOXiJHi JUIsl YTBOPEHHS, CTa-
OuTizamii CTPYKTypH Ta pereHepariii MeMOpaH remnaro-
uTiB. ocdonimim mokpamyrTs QyHKII0 MeMOpaH,
30KpeMa iIOHHUH 0OMiH, TKAHWHHE JUXaHHS, 010JI0TIYHE
OKHCJICHHS, PETYNIOIOTh 3B’ I3yBaHHS ()EPMEHTIB BHY-
TPIMIHBOKTITHHHOTO JUXAaHHS B MITOXOHJIPISIX, @ TAKOXK
OKHUCITIOBaJIbHE (OCHOPHUITIOBAHHS B CHEPreTUYHOMY
00MiH1 KiTHH. DocdosIin BiIHOBIIOE MOPYIICH] IMyHHI
¢ynkmii miMpounTiBe Ta MakpodariB, CHPUYNHEHI
ajJKorojeM Ta Bipycamu. [liIBuUIye JEeTOKCHUKAIIHHY
(YHKIIII0 TEYiHKH, MOKpAIly€e eMyIbIyIodi BIACTHBO-
CTI JKOBYI Ta 3armo0irae yTBOPEHHIO KOBYHHUX KaMEHIB.
ITokazaHHS 10 3aCTOCYBaHHS: TOCTPHH Ta XPOHIUYHHN
TeIaTUT, )KUPOBA JIETeHepallis MeYiHKH, P03 MTEUiHKH,
XapdoBi Ta JIIKApChKi OTPY€EHHS, TOKCHYHI Ta IPOMECHEBI
Ypa)keHHS ICYIHKH; aTepPOCKIIEPO3; TECTO3.

Ecenuiane (“Rhone-Poulenc Rorer”, CIIA/®pan-
mist; “Natterman”, HiMeuunHa) € KOMIICKCHUM TIpera-
paroM, JI0 CKJIaay SIKOTO BXOJSATh €CeHIiaibHi Gocdo-
JIIIM BUCOKOTO CTYIEHS OYMIICHHS — JMIIIICPUHOBI
edipu xoniHPOCPOPHOT KUCIOTH Ta HEHACUYCHI JKUPHI
KHCJIOTH 3 eKCTpakTy 000iB coi (JiHOJNEeBa — MpH-
omuzHo 70%, nmiHoneHoBa Ta iH.). Kpim Toro, eceHiiae
MICTUTh BiTaMiHW (puOOQIaBiH, TiaMiH, MIPUIOKCHH,
IiankoOanamin, TOkodepos, HIKOTHMHAMIiJX, NaHTOTe-
HOBY KHCIIOTY). Y pa3i 3aXBOPIOBaHb ITEUiHKH Iperia-
par 3abe3nedye HaJXOMKEHHsS I'OTOBUX JIO 3aCBOEHHS
BHUCOKOeHepreTuuHux E®dJI, ski mpoHHKaHOTh y Kili-
TUHHM TICUiHKH, BOYIOBYIOUHCH y iXHI MeMOpanu. Ecen-
midHl Qocdominmian HOPMATI3yIOTh (PYHKIIFO MEYiHKH
Ta (pepMEHTATHBHY AKTHUBHICTH I'eMATONUTIB, 3MCHIIIY-
IOTh PIBCHb CHEPIETHYHUX BUTPAT MEUiHKH, CHPHUSIIOTH
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pereHepaiiii renaronuTiB. [lokazaHHs 10 3aCTOCYBaHHS:
XPOHIUHI FeMaTUTH, IUPO3 TIEUIHKH, YKUPOBA TUCTPOPis,
TOKCHYHI Ypa)KCHHS MEYiHKH (TeTPAIUKIiHOM, pUpam-
MIIUHOM, TapaneTaMoJioM TOIO); paialliiHu{d CHH-
JPOM; TOKCHKO3 BariTHOCTI; Mpo(iTakTuKa penuanBiB
YKOBUHOKAM STHOT XBOPOOU; JIJIsl HOpMaTi3ariil JIiiJHOTO
00MiHy y XBOPHX Ha illIeMiuHy XBOpPOOy CepIls; copias;
pamianiiHui CHHAPOM.

JliBoJiin ¢opre MICTUTH y CBOEMY CKJIafi, KpiM
OCHOBHOTO JIIFOYOT0 KOMITOHEHTa — (hochaTHIUIXOIIHY,
Bitaminn Bl, B2, B6, B12, Tokodepon i HikoTHHaAMI.
Jlironin Qopre 30arauye MeMOpaHH KIIITHH 1 KJIITHH-
HHUX OpraHesl remnaTonuTiB (HOCHOTHIMIXOMIHOM, Bif-
HOBITIOE iX IIUTICHICTh, aKTUBYE MeMOpaHHI (hepMEeHTH,
CTUMYJIIOE CHHTE3 MPOCTAINIAaHAMHIB 1 TMiABHIILY€E CHH-
TETUYHY (PYHKIIIIO MEYiHKH, TOOTO 3MaTHICTh CHHTE3Y-
BAaTH JKUTTEBO BAXJIMBI OinKM (ampOymiH, TPOTPOMOiH,
(hakTopu 3ropraHHs KpoBi). JIiBomiH perymoe meTabo-
Ji3M JMOiAiB Ta JIMOMpOTEiHiB y mediHmi, crabimizye
CKJIaJl KOBYi, yCyBa€ sIBUINA XOJIECTa3y Ta IUTOII3Y,
norepe;pkae po3BUTOK (iOpoMizy Ta MUPO3y IMEHiHKH.
BaxxnuBuM eextoM JTiBoNIiHY (opTe € HOro 37aTHICTh
iABUIIYBaTH JICTOKCHKAIIWHY 37aTHICTh TeMaTOIMTIB,
3a3BHYal 3HIKCHY Y pa3i FelaTruTIiB Ta HUPO3Y MTEUiHKH.

Komnonentn npenapary «JliBomin dopre» edek-
THBHO BILJIMBAIOTh Ha Pi3HI MATOreHETUYHI JIAHKH Y pasi
ypakeHb INeuiHku. Bitamiau rpynu B, gxi BXomsaTe 10
CKJany mpenapary, € kodakropamu (EpMEHTIB, IO
OepyTh y4acTb y 0i0XIMIYHUX MpOIecax i TAKUM YHHOM
3aXUINATh MEMOpaHu renarouuTiB. Tak, Bitaminu Bl
1 B2 mocumtoroTh OKHCHO-BITHOBHI MPOIIECH, YCYyBaKOTh
SIBUIA TIMOKCIT, MOKPANlyrTh OKUCHE (ochopuiiro-
BaHHS B MiTOXOHApisx. Bitaminn B6 Ta B12 aktuBHO
CTHMYITIOIOTh OI0CHHTETHYHI MTPOIIECH B TeMIaTONUTAX.

Toxodepon € CTPyKTYpHUM KOMITOHEHTOM KJIi-
TUHHUX MEMOpaH 1 TIPOSBISIE BUPAKEHI AHTHOKCH-
JIAaHTHI BJIACTUBOCTI, 3aro0irae yIkomKEeHHIO KJIITHH-
HUX CTPYKTYp BUIbHHUMH pajaukanaMu. Takox BiH Oepe
ydJacTh y Ipoliecax TKaHHMHHOTO JUXaHHS, Ol0CHHTE31
reMy (CTPYKTYypHOi OCHOBH reMOIVIOOIHY Ta IHIIHUX O1JI-
KiB), OOMiHi JKHpIB Ta BYIJIEBOAIB Ta iHIIUX META0OMid-
HUX mporecax. [loka3aHHs 10 3aCTOCYBaHHS: TOCTpi Ta
XPOHIYHI TeMaTuTh (aJKOTONbHOI, MEIMKaMEHTO3HOT,
pamianiiHoi, BipyCHOi eTioJiorii), *KHpoBa TUCTPOdist
NEYiHKY; pafianiiauii cuaapoM; rncopias. @ochominian
BOYIOBYIOTECS Y CTPYKTYpPY KIITHHHIX MEMOpaH, pery-
JIIOIOTh aKTUBHICTH (pocomimia-3aaekHuX (HepMeHT-
HUX cUcTeM Tedinku (nuB. Eceniane H).

®nakymin (cyma (IaBOHOJOBHX AariKOHIB 3 JIHCTS
CKyMIIil) Ma€ BHPa)XEHY aHTHOKCHIAHTHY i )KOBUOTiHHY
niro. Cripusie BHJIJICHHIO KOBYl 3 KOBYHOTO MiXypa
B pe3yJIbTari yCyHEHHS Cria3My KOBUHHX XOJIiB. BiTamiHu,

LY.
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III0 BXOJSITH JI0 CKNIALy IIPEnapary, BUKOHYIOTh (DYHKIIiI0
ko(hepMeHTIB y OioxiMidHMX mporiecax. [Ipenapar cnpusie
pereHeparii TenaTonnTiB, MOKPAILy€e MIKPOIUPKYISAIIO
y MeYiHIli, YHHUTH rinoinigemMiuny aito. [TokasaHHs 10
3aCTOCYBaHHs: TOCTPHi (y Tepioll PEKOHBAJIECIICHIIIT) Ta
XPOHIYHUH T'eMaThT, )KUPOBA JCTCHEPAITisl ICYIHKH Pi3HOT
eTIOJIOTii, aJIKOTOJIBHE Ta JIKAPCHKI ypaKEHHS MEUiHKH,
IUPO3 TICYIHKH, OTPYEHHS, IeCTO3 BariTHHUX, ICOpias.
AHanoriyHui apMakoIoTiYHUN PO Ma€e mpenapar
Eccenp-dopre, 1m0 MICTUTh €ceHIialibHi (Gocomimiam
1 KOMITIEKC BiTaMiHiB.

JirounmMu  pedoBuHaMHu mpenapary «JliBomakT
€ eceHmianeHi (ocdoninian (muB. Ecenmiane H) Tta
JaKTyno3a. Y pasi 3axXBOPHOBaHb MEUIHKH €CEHIliaIbHi
¢docdomimiu BiTHOBIIOIOTH CTPYKTYPy MeMOpaH remna-
TOIIMTIB, PEreHEPYIOTh MOIIKOKEHI MITOXOHIPIi, miji-
BHUIIYIOTh MOPYIIEHY aKTHBHICTh (PEPMEHTHUX CHCTEM
1 TAKUM YHMHOM HOPMaJTi3yrOTh (D)YHKIIIIO Ta 301IbIIYOTh
JIETOKCUKAIIHHY POJIb MCUiHKH.

JlakTyJ103a —11e AuCaxapui, SIKHA Y TPaBHOMY TPAKTi
HE BCMOKTYETHCS. Y TOBCTOMY KHINCUHHKY il BIUIH-
BOM KHIIKOBOI MIKPO(IIOPH MEPETBOPIOETHCS HAa HU3b-
KOMOJIEKYISAPHI OpraHidHi KUCIOTH (MOJOUYHY, OLITOBY).
BHacmiiok 110ro 3HIKY€EThCs pH, IMiIBHIY€THCS OCMO-
TUYHUH THCK Y KHUIICYHUKY, [0 CTHMYJIFO€ MIEPUCTAIb-
THKY Ta 3yYMOBJIIOE eBaKyallito (ekampHux mac. Y pasi
MEYiHKOBOT HEJIOCTATHOCTI JIAKTYJ03a IOB’sI3y€ amiak
Ta 1HIII TOKCHYHI MPOAYKTH PO3May OUIKa, CIIPUSIOUH
iX BUBEJICHHIO 3 (peKalisIMH, a TAKOXK 3MEHIIYE 1X yTBO-
PCHHSI B TOBCTOMY KHIICYHUKY 32 PAXyHOK 3HMKCHHS
pH Ta mpurHiueHHS pOCTy MPOTEONITHYHHUX OaKTepiil.
V pasi 3HmwkeHHs pH BUTbHUI amiak MepeTBOPIOETHCS
Ha 10HI30BaHWH aMiak, SKHUH MOTaHO BCMOKTYEThCS Ta
BUBOAWUTHCS 3 KanmoM. [lokazaHHS JO 3aCTOCYBaHHS:
XpOHIYHI TeMaTuTH, IUPO3, MEUiHKOBAa HEIOCTATHICTb,
poQiTaKTHKa YyTBOPEHHS KAMEHIB y JKOBYHOMY MiXypi.

DocdoraiB MicTUTh POCHATUAUIXOMIH i3 COEBUX
000iB Ta TPUHATPIEBY CUIb DIIIMPHU3UHOBOT KHUCIOTH.
DochoTHANIXOIIH, 1II0 BXOAUTH 0 CKJIaTy Mpenapary,
3MEHIIY€E 3amalbHUA MPOIeC, HEKPO3 TeHaToIHTiB, 1X
KUPOBY 1H(IIBTpAIi0 Ta KIIHIYHI MPOSBH 3aXBOPIO-
BaHb MCYIHKH.

Huni Big3HaueHo sSBHUU Tporpec y ranysi CTBO-
PCHHS, BUBYCHHS Ta BIPOBAKCHHS y KIIHIYHY IIpaK-
THKY IIbOTO KJIacy MpeMaparTiB i HE JHIIE 3a KOPJOHOM,
a i1 B YkpaiHi. [lepekoHIMBHM J0KA30M I[LOTO € MOsIBa
Ha BITYM3HSHOMY (DapMaKkoIOTiYHOMY PHHKY TaKHX
3ac00iB, sk «Dochominy, «Eccenb-dopre», «Jliminy,
a TaKOXX KJIHIYHI BHUIpPOOYBaHHS HOBHX IIpeHapariB
«Jlimoen», «Jliomisy, «Emtipy.

[Ipenapar ans nmapentepanbHoro BBeaeHHs Jlimin
(mpenapar JenuTHHY) € T10(}iTi30BaHUM iEUHUM Pocha-
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TUIWIXOTIHOM Y JinmocomanbHii ¢opmi. Ilix gac mocmi-
JOKeHHST  (DapMakoKiHETHKH  (ochaTHAUIXOTIHOBUX
JIIOCOM BCTAHOBJICHA IX BUCOKA IeTaTOCTICU(IUHICTS.
Hdo 97% BBeneHoro B oprauisMm ¢ochaTHIHIXOMiHy
B JIIIIOCOMAJBHIN (POPMiI BH3HAYAETHCS Y TEMATOIUTAX,
0 TIOSICHIOE BUCOKY e(eKTHBHICTh mpenapary. Jlimin
HE HaJa€ HETaTHBHOTO BIUIMBY Ha (YHKI[IOHAJIBHHUH
CTaH OpraHiB Ta CHCTEM OpTaHi3My, HETOKCHYHUM, HE
KyMyNIoe B oprafi3mi. JIiiH YMHHATH TemaTompoTeK-
TOPHY, KapHiONpPOTEKTOPHY, MPOTH3aNalbHYy, aHTHII-
MOKCUYHY, aHTHOKCHJIAHTHY Ta JIETOKCHKAIIHY IitO.
Jlinin mposiBisie MEeMOPaHOMPOTEKTOPHUNA e(eKT, M-
BUIIy€ HecTeHU(piyHUN IMYHITET, a TakoX IMOKpaIlye
MIKPOLIMPKYJIALIIFO Ta PEOJIOTIUHI BIACTUBOCTI KpoBi. Ha
PI3HUX MOZAEISIX ypaskeHHS MIEUiHKH Y TBAPUH MOKa3aHo,
110 Mpernapar cTadislizye MeMOpaHH renaToIMTiB, MMiBH1-
mye Kinbkicts T- Ta B-mimdornmris, mokpaimrye metado-
JIIYHI mporiecH (301TbIIY€e BMICT IIKOTCHY, HYKJICTHOBHUX
KHCJIOT) Ta 30BHIIIHBOCEKPETHY MAiSUIBHICTh MEUiHKH.
JlimiH TakoX CHpHsie CHHTE3y Cyp(akTaHty B Jiere-
Hsx. [penapar € 6inuM abo CBITIIO-)KOBTHM MOPOIITKOM
3 XapaKkTEepPHUM 3araxoM. JIerko CycIieH3yeThesl Y BOI-
HHUX PO3YMHAX 3 YTBOPEHHSM JIMOCOM (JIIMOCOMaJIBHOI
emynbcii). [lokazaHHs [UTs 3aCTOCYBaHHS: TOCTPI 1 Xpo-
HIYHI aKTHUBHI TeNaTUTH, XPOHIYHUI HEKANbKYyIbO3HHH
XOJICIUCTHUT, IIUPO3 TEUiHKY, HECTICU(DITHINA BHPA3KO-
BHH KOJIT; Mi3HIN T'eCTo3.

JlioiB. 3aB/sIKM BBEJACHOMY y CTPYKTYPY JIIOCOM
KOMIUICKCY METalliB, HAasBHOCTI aHTHOKCHUIAHTHOTO
eekTy Ta MeMOpaHOpEereHepyoJoi JIii JTIMOCOM JIioJiB
HPOSIBIISIE TENATONPOTEKTOPHI BJIACTHBOCTI, 30Kpema,
aKTHBI3y€ OLTOK-CHHTETUYHI MPOIECH, OKPAIIYE KOB-
YOYTBOPIOBAIBHY Ta KOBYOBUAIIBHY (DYHKIIT MEUiHKH.
[Tig miero mpenapary MOKpaIlyrOThCs O10XiMiYHI MOKa3-
HUKH (YHKIIOHATBHUX NMPOO MEUIHKH, 3MCHIIYIOTHCS
KIIIHIYHI TIPOSIBU 3aXBOPIOBAHHS, TOKPAIIYETHCS 3arajlb-
HUI CTaH XBOPHX, MiABUINYETHCS PiBeHb aganTarii. 3a
MiICyMKaMH JOKJIIHIYHOTO BHBYCHHS BCTAHOBICHO,
O JHONIB Wi dYac MapeHTEePaJbHOTO Ta CHTEPAIIb-
HOTO BBEIICHHS y pasi TOCTPOro, MiArOCTPOTO YH XPO-
HIYHOTO TOKCHYHOTO YPaXXCHHS MEYiHKH ITOCIabIoe
JUI0 TEMaTOTOKCHHIB, aKTHBI3y€ perapaThBHI MPOIECH
B TEMATOIUTAX Ta CHPHUSE HOPMAi3allii KapTUHH CTPYK-
TYpPHO-(YHKIIOHAJILHOTO CTaHy ICYiHKH, Y EKCIepH-
MEHTANbHUX TBAPHH Pi3HUX BHIIB. ['emaro3axucHa mis
3yMoOBJIeHa iHriOyBaHHsM mporieciB [1OJI, miaTpumMkoro
€HIOTeHHUX aHTHOKCHIAHTHHUX CHCTEM, CTaOIi3aIli€ro
CTPYKTYPH TIE€UiHKN Ta MEMOpaH TeIaTOIHNTIiB, aKTHBI3a-
Ii€I0 penapaTUBHUX PEAKLil y MEdiHIl Ta piBHS ajarm-
Tallii, a TakoX (PYHKI€I0 Hecnenu(igHoi JeTOKCHUKAITIi.

JlioniB 3a0e3mnedye BUCOKUIT 3aXUCHHUN €(PEKT 1 MOXKe
KOHKYPYBaTd 3 TPaIUIiHHAMHU TeNaTONPOTEKTOPHUMH
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3acobamu (eceHIiane, cuiioop) y JiKyBaHHI Ta mormepe-
JOKCHHI Teraronarii 3aBsiKd KOMIUICKCHIH i Ha pi3Hi
JIAHKHY TTaTOTEHE3y TOKCUYHOTO TeNaTUTY (IePOKCH AL
JimiaiB MeMOpaH, XoJecTas, [UTOJI3, 3alabHUi Mpo-
nec). Y KIiHii nependadaeThCsl MPU3HAUYCHHS JIOMIBY
IUTSL KOPUTYOYO1 Tepartii TOCTPHUX Ta XPOHIYHUX JHUCTPO-
¢GiuHNX Ta 3aMaJbHUX YpaXXeHb IEUIHKU (TOKCHYHHM,
QJKOTONIEHHUN, METUKAMEHTO3HHU TeMaTUTH; JKAPOBHU
CTearo3), HUPOo3y MEeUiHKH.

Enip € ¢paxiiiero NOMApHUX JIMIAIB 3 MYJIOBOTO
03epHoro ocany (cynbdinHi rpsasi). bionoriyHa akTHBHICT
eruTipa BU3HAYAEThCS HASBHICTIO (ocdo- Ta cymbhoi-
miaiB, 0-; B- Ta y-KapOTHHIB, KCAHTODLIIB, XJIOpodiay Ta
HOTo MOXIiJJHUX, TPOCTAIIAHINHIB, CTCPHHIB, MIKCOKCAH-
TO(1IIIB, @ TAKO)K BUCOKOMOJICKYJISIPHUX KHCIIOT.

Erutip Mae Bupa)keHi aHTHOKCHIAHTHI BJIACTHBOCTI,
B PE3yNbTATi YOO MPUTHIUY€E MPOLEeCH He(epMEHTATUB-
HOTO MEPEKUCHOTO OKUCHEHHS JIMITIB I HAKOMHMYCHHS
TOKCHYHUX MPOIYKTIB MEePOKCH AL, 0 YIIKOMKYIOTh
TeMaTouuTH. BiH TakoX IOCHIIOE aHTHOKCHIAHTHHA
3aXMCT B OPTaHi3Mi: 3aBASKU HAsBHOCTI TIOJOBUX CIIO-
JYK CIPHSIE CHHTE3y IIYTaTiOHy — HEHTPAIBHOI JIAHKH
AQHTUPAJMKAJIBHOTO JIAHLIOra aHTHOKCHIAHTHOI CHC-
Temu. Ha Momensx TOKCHYHOTO TEHaTHTy Ta Ierarosy,
CIPUYMHEHOI0 ETHJIOBHUM CIHMPTOM, I[OKa3aHa Trera-
TONMPOTEKTUBHA aKTUBHICTH eIlIipa. B ekcriepiMeHTi BiH
MEPEIIKOKAE PO3BUTKY B IEUiHIN EKCYIaTUBHOIO Ta
IpoJIi(hepaTHBHOTO KOMITOHEHTIB 3allaIeHHs, 3MEHIIy€e
KIJIBKICTh HEKPOTH30BAHMX TEMATOIMTIB, CTadilizye
MeMOpaHH J1i30COM, €HIOILIa3MATUYHOTO PETUKYITYMY,
MITOXOHJIPi/ Ta IIUTOJEMY KIITHH MapEHXIMH.

Sk 1HTI0ITOP BUIBHOPAAMKAILHUX PEAKIIH 3MEHIITYE
YTBOPEHHS TOKCHYHMX MPOAYKTIB JHIONEPOKCHAALI]
(mieHOBHX KOH’toratiB, MM((HOBUX OCHOB, MaIOHOBOTO
JanbJeriay), MIBUIIYE aHTUPAIUKAIbHY AKTUBHICTB
MeMOpaHHHX JIMiJiB Ta TMOTEHIIE (YHKIIO €HJIO-
TeHHUX aHTUOKCUJAHTIB — BiTamiHy E, BiIHOBIEHOTO
nryTatioHy. KpiM TOro, eriip CTHMYIIOE eKCKPETOPHY
(YHKIIII0 TemaTONMTIB; TMiJBHUILY€E AKTUBHICTH IUTO-
xpomy P-450, a Takox (epMeHTIB KOHforarii — riy-
TaTioH-S-TpaHc(epas3n, sgKa KaTali3ye KOH IOTaliio
KCEHOOIOTHKIB 3 BIJJHOBJICHUM IJIYTAaTIOHOM, Ta TIYFO-
KopoHin-Tpancdepasu OinipyOiHy. 3a renaronpoTeKTop-
HOKO aKTHBHICTIO €IUTIp MepeBeplIye BioMi 3apyOixHi
Ipenapary eCeHIiani Ta JEraaoH, CIpHse 30epeKeHHIO
BHCOKOTO BMICTy (docharnaunxoiiny Ta ¢ocdaru-
JIWI-€TaHOJIaMiHy B MeMOpaHax TIenaToIUTiB, 3TiIHO
3 eKCIIEPUMECHTAIBHUMH JTaHIMHU.

Kniniuni gocnimpkeHHs emipa CBiI4aTh Mpo MOJin-
IICHHS 3arajlbHOr0 CaMOIOYYTTS XBOPHX 3 IMOPYIICH-
HIM (YHKIIT TEYiHKH Ha TI1 XPOHIYHOTO TEPCUCTY-
I0Y0TO TEMAaTUTy YW KHPOBOTO TENaTo3y; 3MEHIICHHS
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a00 3HUKHEHHS OOJILOBOTO CHHIPOMY, IHCICITHYHUX
CUMITOMIB. Y OIJIBIIOCTI XBOPHX BiJ3HAYEHO 3MCH-
HICHHS PO3MIPiB MEUiHKW aX JI0 TIOBHOT HOpMaJi3arii ii
PO3MIpiB, BIJICYTHICTh 200 3MEHIIICHHS JKOBTSHUII 200
IKTepUYHOCTI IIKIpHU Ta CKIEP, HOpPMAaJi3allilo BUXiIHO
MiJIBUINEHOT aKTUBHOCTI TpaHCaMiHa3 Ta JIyHOI (oc-
(barasu, 3HWKEHHA piBHS OimipyOiHy Ta y-mI0OymiHIB
y CHPOBATIII KPOBI.

Crioci6 3actocyBaHHs (Tiepe]] 3aCTOCYBaHHSM CIIijT
cTpylyBard (DIaKOH) s JIIKYBaHHS OITIKIB, OOMOpO-
JKEHHSI, TPaBM, PO3TATHEHHS, THIMHWX paH, MaHAPHIIIB,
(bypyHKyITiB, KapOyHKYIIIB, CTOMATHTIB, TepIiecy — HaHO-
CUTH Ha ypaxeHy IULTHKY 3MOYEHI PO3YMHOM eInTipa
TaMIIOHH, CEPBETKH, JpeHax 1 pa3 Ha noOly; y pasi 3arma-
JICHHS ByXa, TOpJia, HOca — 3aKalyBaTu 1o 2—3 kparti 3
pasu Ha JIeHb JI0 TIOBHOTO OMY)KaHHS; Y pa3i KOH TOHKTH-
BiTiB, OmeapuTiB, TpaBM Ta OMIKiB 04EH — 3aKaIyBaTH 1O
1-2 kparuti 3 pasu Ha JieHb 10 7 JHIB; y pa3i TeMOpOro —
3aCTOCOBYBAaTH Yy BHIVISII 3MOYCHUX MACIISIHUM PO3YMHOM
eruTipa CTepHIBHUX TAMITOHIB MICIs AeeKaltii mpoTsarom 2
TWKHIB; Y Pa3i 3aXBOPIOBaHb ONOPHO-PYXOBOTO arapary —
MIPOBOIUTH Macaxk a00 MaHyaJIbHY TEpPAITifo 3 BAKOPUCTAH-
HSIM MaCJISTHOTO PO3YMHY €IUTipa; y pasi alecHOMHU MPOCTATH
1 MPOCTATUTy — BBOAUTU PEKTATHEHO CTEPIJIbHI TAMIIOHH,
MPOCOYCHI OITi€l0; y pasi KONBINTY — BBOJAWTH iHTpaBari-
HAJILHO CTEPWJIbHI TAMITOHH, MPOCOYEHI eIipoM; y pasi
MPOJICKHIB, TPO(IYHUX BHPA30K — HAKIIAJATH MPOCOUCHI
OJTI€F0 CTEPHUITbHI CEPBETKH HA YpaKeHYy JUITHKY; Y pasi
MPOMEHEBOT Teparii — HAHOCUTH Ha CIIM30BY Bifipasy MicIis
OIPOMIHEHHS KIJTbKa pa3iB Ha JICHb.

Metaokcnia (MeTaJ0KCHH) BHSBIISE JICTOKCHKA-
LifiHy, TeNaTONpOTEKTOPHY Ta AHTHAIKOTOJBHY Iif0.
MexaHi3MHl aKTHBHOCTI Ipemnapary 0a3yloThCs Ha CTH-
MYJAIIT aITKOTOJIBIETIAPOTeHA3! Ta aHTHOKCUIAHTHOMY
BIUIMBI — SK MOMNEPEIHUKA TIYTaTioHy — y MO€AHAHHI
3 edeKTaMH Ha PIBHI LEHTPAJIbHOI HEPBOBOI CHCTEMH.
Jlo ocTaHHIX HaJeXaTh BIUIMB HA XONIHEPTiUYHY CHCTEMY,
MIJIBUINEHHS BMICTY JOTIaMiHy Ta 3HUXKCHHS PIBHS TITy-
tamaty. [enaronpoTekTopHa aKTUBHICTh METaJIOKCHHY
3yMOBJICHa MeMOpaHOCTaOUTi3yrounM edekToM 1 3aar-
HICTIO BIJHOBJIIOBATH OalaHC HACHMYEHWX Ta HEHACHYE-
HUX BUIBHUX JKUPHUX KHUCIOT. L{e migBHINYye CTIHKICTH
TeMaToUTIB JI0 TPOIECIB TMEPEKUCHOTO OKHUCHEHHS
JIITIIIB, [0 BUHUKAIOTE I JI€I0 TOKCHYHUX YMHHUKIB
(Kvanchakhadze et al., 2025).

JleTOKCHKAIIMHUE TMOTEHIia TpenapaTry peaisy-
€ThCS 4Yepe3 aKTUBAIlil0 IMEYiHKOBHX (DepMEHTIB, 110
3a0e3MeuyroTh MeTaboi3M €TaHOIY, — AJIKOTOJIbICTi -
poreHasu Ta aneTalbAeriAeriporeHasu. 3a3HaueHUH
MeXaHi3M IIPUCKOPIOE BUBECHHS €TAHOITy Ta aIl[eTaJb/Ie-
iy 3 OpraHi3My, MiHIMi3yIOuH iXHilf TOKCHYHHH BIUIUB.
MeTaloKCHH 3amo0irae HaKOMUYEHHIO TPUIVIILICPHIIB
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y TremnaronuTax, a TakoX rajbMye cuHTe3 (piOpoHek-
TUHY Ta KOJIareHy, II¢ YIOBUILHIOE PO3BHTOK ITHPOTHY-
HUX 3MiH. [Ipemapar 3MeHIIye MCUXiUHI Ta COMaTHYHI
MPOSIBA TIOXMUIFHOTO CHHIPOMY, CKOPOUYIOUH TEPMiHA
abctuneHmii. Ha piBHI IeHTpanbHOI HEPBOBOi cHC-
TeMHu 3acib akTuBye xoimiHepriuny Tta [AMK-epriuny
CHCTEMH, IOKpallye KOTHITUBHI (pyHKIIi Ta mam’siTh,
MEPEIIKOIKAE PYXOBOMY 30YIPKCHHIO, BHUKIHMKAHOMY
eTaHosoM. Takok METaJOKCHH YMHHUTH HECHEeHU(iuHy
AHTUACTIPECUBHY [0 Ta 3HIDKYE IMOTAT O BXKUBAHHS
anxorouto. [Tpu3nagaroTs 37€01IBIIOT0 Y pasi aJIKoroJIb-
HUX ypakeHb IMEYiHKH, XIMioTeparii, ToCTpoi 4u Xpo-
HIYHOT a;koroyibHOT iHTOKcHKallii (Jiang et al., 2022).

YpconezokcuxosieBa kuciaora (YAXK) — rimpo-
¢inpHa HETOKCHMYHA TPETHHHA >KOBYHA KHUCIIOTA, IO
€ 7P-emiMepoM XEHOJC30KCHXOJIEBOT KHCIOTH. Mexa-
HismMu aii YIXK mMaroTh CKIaJHUN XapakTep i Ha Cho-
TOJHI 3aJIMINAIOTHCS MPEAMETOM AKTUBHOTO BHBYCHHS.
IIpenapar Mae KOMIUIEKCHI TeMAaTONPOTEKTOPHI Bia-
CTHBOCTI — aHTHUXOJECTATUYHUH, XOJICPETUIHUH, aHTH-
OKCHUJAHTHUH, aHTHANONTHYHUM, aHTH(IOpO3HMI Ta
iMmyHomonytorounii  epexrn. YIXK BuTicHsie rigpo-
($oOH1 >KOBYHI KUCIIOTH, IO MPHU3BOJAUTH JI0 3HUKCHHS
JITOTEHHOCTI KOBYI Ta 3MCHIIICHHS TOKCUYHOTO BILIHBY
Ha renaronuTd. Yepes BIUMB Ha dapHe30iaHI X-peren-
TOpH, SIKi BIJMOBIIAIOTh 32 TPAHCIOPT >KOBYHHX KHC-
JIOT, BOHA 3a0e3neuye X BuBeneHHs (€(IIFOKC) 13 KIIITHH
neuinkd. AuTrokcuaantHa ais YIXK mnomsirae y 3Hu-
KEHHI OKHMCHOTO CTpEeCy Ta BiJHOBIEHHI CTPYKTypH
BHYTPIIIHBOKIITHHHUX opranen. lle mnepemkomkae
BUXOAY TiIpojia3 y IIMTO30]b Ta PyHHYBAaHHIO KIITHH.
[ns1xoM HOpMaTi3arii MPOHUKHOCTI MEMOpPaH MiTOXOH-
npiit YIXK 3menmrye Buxin nuroxpomy C Ta mpurHidye
AKTHBHICTh Kaclia3, [i¢ 3yIHHIE MEXaHI3MH Iepeadac-
HOi 3armbeni (amonTo3y) MEYiHKOBUX KIITHH. IMyHO-
Moymorouni BrmnB YJIXK moB’si3aHuil 31 3HIKSHHIM
excnpecii monekyn HLA I Ta Il kiaciB Ha moBepxHi
TeMaToIMTIB 1 XOJMAHTI10IMTIB. AHTH(DIOPOTHYHUHN eeKT
peaizyeTbes Yepe3 3MEHIICHHS KiJTbKOCTI aKTHBATOPiB
¢i0OporeHe3y Ta Oe3mocepesiHE NPUTHIYCHHS AaKTHB-
HOCTI 3ipyacTux KiiThH nevinku. Takox Y/IXK 3narna
BIUIMBATH Ha JIMIJHANA Ta ByDIEBOTHMEA oOMiHuW. lle
BiZIOYBA€THCS Yepe3 B3a€MOJII0 3 SACPHUMHU PEIEHTO-
pamu (TGRS Ta ¢apuesoiganm X-penentopom-anbga)
1 CTUMYJIAIIIFO CHHTE3Y TIIFOKArOHOMOIIOHOTO enTHIy- |
(Milivojac et al., 2024; Teslenko et al., 2024).

Jo ocHoBHUX moOKa3zaHb Ui 3acTocyBaHHs Y/IXK
HaJIe)KaTh TCPBUHHUN OUTIApHUA 1MPO3, TEPBUHHHUMA
CKJICPO3YIOUYMI XOJNAHTIT, a TaKOK XPOHIYHI T'elaTUTH
3 O3HaKaMH XOJIECTAa3y (30KpeMa, ATKOTOIEHOTO Ta ME/IU-
KaMEHTO3HOTO TeHesy). [IpemapaT BHKOPHCTOBYIOTH
y Teparii MyKOBICIH03Y, arpe3ii BHYTPIIIHbONEYiHKO-
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BUX JKOBYHMX IIUISIXIB Ta y pasi Xoiecrasy, [0 BUHUKAE
MiCNIs TpaHCIUTaHTanii ado Ha (OHI MapeHTepaTbHOTO
xapuyBaHHs. OKpeMy IpyIy [OKa3aHb CTAHOBUTH BHY-
TPINTHBOIIEUIHKOBHUI X0JiecTa3 y BaritTHuX. Takox YJIXK
NPU3HAYAIOTH Y pa3i XPOHIUYHMUX BIPyCHHX T'eTIaTHTIB SIK
CaMOCTIMHUI 3aci0 y pa3i HEMOXJIHMBOCTI MPOBEICHHS
HpPOTHUBIpYyCHOI Tepamii abo y CKiIagi KOMOIHOBaHOTO
nmikyBaHHsa. KpiM Toro, mpemnapar eQekTUBHHH y pasi
HearnkoroJpHOTO crearorenaruty (Teslenko et al., 2024).

TiokToBa (ananbda-minoeBa) kuciaora, D,L-o-5-
(1,2-itionan-3-i1) BanepianoBa kucnota (beprimioH,
Tioeamma, Tiokmayuo, Tiokmosa xucroma, Ecna-Jli-
now, Biletan, Tioctan), B OpraHi3Mi 3HaXOIUTHCS B PI3HUX
OpraHax, BeJIMKa KiJIbKiCTh MICTHTBCS y TICUIHII, HUPKaX
Ta Ceplli — eHJOTCHHUH aHTHOKCHAHT, 1110 3a0e3reuye
3B’sI3yBaHHsI BUTbHUX paauKaiiB. B opraniami cronyka
YTBOPIOETBCS TMiJ] YaC OKHCHOIO JEeKapOOKCHIIIOBaHHS
anb(a-KeTOKUCIOT. SIK KOPEpMEHT MIiTOXOHApIiaIbHUX
(hepMEHTHHX KOMIUIEKCIB BOHA Oepe ydacTh y merado-
JII3MI TIIPOBHHOTPAHOT KHUCIOTH Ta IHIIMX aib(a-Ke-
tokucnor (Belenichev et al., 2019). 3a xapaxrepom
010XiMiYHOI Jii HaOJNMXKAEThCS 1O BITAMIHIB TPYNH
B. JIumoeBa KUCI0Ta Ma€ aHTHOKCHIAHTHY aKTHUBHICTb,
Oepe ydacTh y PEryJIOBaHHI JIMIAHOTO Ta BYIJICBOJ-
HOTO OOMiHIB, BUSIBIISIE JTIMOTPOIHUI €(DeKT, BIUTUBAE HA
obomiH xonectepuny (Belenichev et al., 2024). IIpena-
par cripusie 3HXKEHHIO PiBHS INIOKO3H B KPOBI, HAKOTH-
YCHHIO TIIIKOTEHY B TEUIiHI[ Ta 3MEHIICHHIO 1HCYIiHO-
pe3ucteHTHOCTI. TiOKTOBAa KHCIOTA PETYIIOE JIMiAHUHI
Ta BYIJICBOIHHUI OOMiHU, BIUIMBA€E Ha TOKA3HUKH XOJIEC-
TEPUHY Ta MOKpallye (YHKIIOHATBHUA CTaH MEYiHKH.
3aci0 BUABISIE NECTOKCHKAIIMHY JIit0 MMiJ] 4aC OTPYEHHS
COJIIMU Ba)KKHX METaJliB Ta IHIIUX IHTOKCHUKAIN. [Ijst
mpernapary XapakTepHi Taki e(peKkTH — rermaTomnpoTeKTop-
HUH, TINOMiMieMIYHUH, TiNOXOJECTCPUHEMIUHUI Ta
rinormikeMiyHuii. Takok TIOKTOBa KHCJIOTa TIOKpa-
mye >xuBieHHs (Tpodiky) Heliponis (Superti & Russo,
2024). TiokroBa (anmbda-Tinoesa) KUCIOTa BUCTYIA€E
KOEPMEHTOM Y MpoLEecax OKHUCHOTO AEKapOOKCHIIIO-
BaHHS ITIPOBUHOTPATHOT KHCIOTH Ta allb(a-KeTOKHCIOT.
Bona Binirpae icToTHy poib y OloeHepreTHili NediH-
KOBHMX KIJIITHH, PErYyJIIOF0YM OOMIH BYIJICBOAIB, O1IKIB
Ta JIMIfIB, a TAKOX BHUABJSIE BUPAXEHI JIMOTPOMHI Ta
AQHTHOKCHUJIAHTHI BIAacTHBOCTI. JlimoeBa KucI0Ta MOKpa-
mye (GyHKIIIO MeYiHKH, YUHUTH TeHaTONPOTEKTOPHY Ta
JICTOKCHUKAIIIHY /1110, e(EeKTUBHA il Yac IHTOKCUKAIIIH
(bapbimypamamu, anxozonem, COAMU BAICKUX Mema-
ie, ompyenns epubamu). 3a EKCIEPUMEHTATbHUMH
JAHUMH JIIOEBA KUCIOTAa MAa€ IMyHOMOAYJIOOYY JIir0
1 BUSIBIISIE aHTHOKCHIAHTHY aKTHBHICTh. [loka3aHHSIMH
JI0O 3aCTOCYBaHHS BHCTYMNAOTh [la0eTHYHA Ta ajKo-
TOJIbHA TIOJIHEBPOIIATIS.
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Jlimamin (amiz JINOEBOI KHUCIOTH) 332 CTPYKTYPORO
3aMiHIO€ TIOPOKCHIIBHY Tpymy Ha NH2, mokasanHs 10
3aCTOCYBAHHS TaKi K, sIK 1y JIIIOEBOI KUCTIOTH, IPOTE JIiTTa-
MIJT Kpallie IepeHOCUTRCS 1 PiJIlIe YHHUTH TIOOIYHI SBHUIIA.

3a JaHUMU EKCTICPUMEHTAIBHUX 1 KITIHIYHUX OCITi-
JOKeHb (pochoimigHi mpernapaTtd MOKpalyloTh TiCTo-
JIOTIYHYy KapTHHY TEYiHKM y pa3i XPOHIYHUX TemaTH-
TiB — BOHH OOMEXYIOTh MposiBU (hiOpo3y, HUTOMII3Y Ta
xonecrasy. EdexruBnicts EDJI 3amexuts Bix 3actocy-
BaHHS BHCOKHX J03 Ta JOCTaTHhOI TPHUBAIOCTI KypCiB
nikyBaHHs. [Ipukinagom koMOGiHOBaHOTO 3ac00y € mperna-
par «DocdortiBy, mo MICTUTh (HOCHOTIMmIN Ta TIilHU-
pusuHOBY kucioTy. [lepopanbHa Gopma 1iel komOiHamii
JIE TIEPEeBAXKHO SIK pochoimigHuid 3aci0 yepe3 HU3bKY
01010CTYTHICTB TIIUPU3UHATY, TOJI SIK TAapEHTEPATbHA
dopmMa mpaIroe HacamIepen 3a paXyHOK OCTaHHBOTO
(Milivojac et al., 2024).

[ninupu3nHOBa KHCI0TA BUSBILIE IMyHOCTHMYITIO-
IOYMi BIUIMB — BOHA aKTUBYE (DaromuTo3, IiJBUIILYE
AKTUBHICTh NpUpOAHUX KijepiB (NK-kmiTHH) Ta CTH-
MYJIIO€ BHpOOIeHHs iHTepdepoHy-ramma. Kpim Toro,
BOHA MAa€ MPOTUBIPYCHY JIit0, AHTHOKCHJIAHTHI BJia-
CTHBOCTI Ta BIUIMBA€E Ha saepHuil gaxrop kB i daxTop
HEKpO3y NyXJHH. BCTaHOBICHO, MIO TIIIMPH3HHOBA
KUCIIOTa 3MIHIOE CTPYKTYpY IOBEPXHEBOIO aHTUICHY
BipyCy renaruty B, 1o mpu3BoAuTH 10 HOTO 3aTPHMKH
B anapari ['onpmxki (Bi et al., 2023).

Tako MiATBEPHKEHO TeMaTOPOTEKTOPHY IO Ipe-
mapariB omera-3-HeHACHUCHHX JKUPHUX KUCIOT. BoHn
BHUCTYIIAIOTh SIK MOJYJIATOPH JIMIJTHOrO OOMIHY, aHTH-
OKCHAAHTH Ta CTabimizaTopu KIITHHHHX MeMmOpan. Lli
CIIOIYKH TaKO)K BHSBILSIFOTh BHPAKCHI KapHiOMpPOTEK-
TOPHI BIACTHBOCTI.

Jlo mpenapariB mpsMoi il HajekaThb CIOJYKH Ha
OCHOBi OpHITHHY-aCHapTaTy Ta TIyTaMiHy-apriHiHy.
OcHOBHa (PyHKI[iSl IUX 3aCO0IB MOJIATaE Y 3MECHIICHHI
TOKCEMii, II0 BHUHMKAE Yy pa3i IEUiHKOBO-KIITHHHOI
HEJIOCTATHOCTI pi3HOTo MoxokeHHs. Lle BiaOyBaeThes
gyepes 0e3MOCEepeIHI0 B3aEMOJIIF0 KOMITOHEHTIB 13 BHY-
TPIIIHIMU TOKCHAMH, HacaMIIepel aMiakoM.

I'ninMpu3nHOBa KHCJI0TA YUHUTH [IPOTU3ANANIBHY
JIF0, TIPUTHIYYE PEMpOAYKI[IO BIpYCiB y TMEYiHII Ta
IHIIUX OpraHax, BHACHIJOK CTHUMY/SIMii MpoOmyKmii
iHTepdepoHiB, MiABHIICHHS (DAaronuTo3y, 301TbIICHHS
AKTUBHOCTI ~ NPHPOAHUX  KIITHH-KiIepiB. UWHHUTH
TeMaToNpPOTEKTOPHY Mif0 3aBISKH aHTHOKCHIAHTHIN
i MemOpaHocTabini3ytouiit akTuBHOCTI. [HTi0Yy€ ponecn
MEPEKUCHOTO OKMCHEHHs TimiaiB. [loka3anHs 1m0 3acTo-
CyBaHHS: BIpyCHHMU TeMaTuT (TOCTPHH Ta XPOHIYHHUN),
CTEaToOTenarTo3, CTEATOTeIaTHT, TOKCHYHI ypaKeHHS
MEYiHKH, P03 MEYIHKH, 1HTOKCHKAIi, 1mcopia3, Hei-
pozaepmit, ekzema (Sales et al., 2024).
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L-opuiTun-L-acnaprar MicTUTh [1Bi  aMiHOKHC-
JIOTH, sIKi OEpyTh aKTUBHY y4acTh y OIOXIMIUHMX IMKIaX
nieqinki. OpHITHH CTUMYITFOE POOOTY TEpIIoro (hepMeHTy
[UKJTY CEYOBHHHU Ta BUCTYIIAE CYOCTPATOM ISl CTBOPECHHS
IUTPYIiHy. AcCriapTar iHTeTpyeThCsl B IMKIT HA €Tarli CHH-
Te3y apriHIHCYKIMHATY, & TaKOXK CIY)KHTh OCHOBOIO JIISI
BUpoOneHHs miyTtamidHy. OctaHHiM mpouec 3abesnedye
3B’SI3yBaHHsS aMiaKy B ICUIHKOBUX KIIITHHAX, TKAHUHAX
MO3Ky Ta iHIMX opraHax. [Ipemapar npu3HauaroTs y pasi
JKMPOBOT TUCTpO(dii, renaTuTiB Ta MUPO3iB, IO CYNPOBO-
JUKYIOTBCS TITIEPaMOHIEMIET0, & TAKOXK JUTsl KOPEKIIii Topy-
IeHb POOOTH MO3KY Ha (hoHI TediHKoBOT quchyHKIi. J{o
rpymnu 3aco0iB, SKi 3MEHIIYIOTh YTBOPECHHSI €HIOTCHHHX
TOKCHHIB, HaJIeKaTh JTAKTYJI03a Ta JTaKTHTON. JlakTyno3a —
Jcaxapul, SKHi CKIIaJAeThCs 3 TajJakTo3u Ta (PPyKTO3H.
OpraHi3M JIIOIUHA He Mae HEOOXIIHUX (PepMEHTIB IS il
PO3IIEIUICHHSI, TOMYy PCYOBHUHA MPOXOAUTH KPIi3b ILIyH-
KOBO-KHIIIKOBUH TpakT y HeaMmiHeHoMy BuIIsiAl (Abd El
Salam & Abd Elrazik, 2024).

V pasi nediHKoBoi eHiedanonarii JiKyBaJlbHUN BILTHB
nperapary 3a0e3NedyeTbesi Yepe3 rajlbMyBaHHS CHHTE3Y
amiaky OakTepisiIMU Ta MPUTHIYCHHS PO3MaTy aMIHOKHUCIIOT
1 ceuoBuHH. JlakTymo3a crpuse 3HIDKSHHIO PiBHS amiaky
B KJIyOOBI KHIIIIII, 11 BiIOYBAETHCS IIIISTXOM MPUTHIYSHHSI
aKTUBHOCTI (pepMeHTy DIyTaMiHazu abo uepes Oesmoce-
pEIHE 3B’SI3yBaHHSI TOKCHYHUX CITOTYK.

JlakTuToOoN i€ 32 aHANOTIYHUM IMPUHIMIIOM. Y TOB-
CTI KHIII T BIUTABOM MIKpO(MJIOPH BiH MEPETBOPIO-
€ThCS1 HA HU3BKOMOJICKYIISIPHI OpraHiuHi KucnotH. Lle 3um-
JKye TOKasHUK pH Ta cTUMyIrOe Tiepexia amiaky 3 KpoBi
B KUIIICYHHK Y (h)OpMi i0HA AMOHIIO, SIKHI HE BCMOKTYEThCS
1 BUBOIUTHCS 3 OpranizMy. TakuM YiHOM, TIpenaparH 3MeH-
IIYIOTh TOKCHYHE HABAHTA)KCHHS HA HEPBOBY CHCTEMY Ta
MOKPAIIYIOTh KJTIHIYHUNA CTaH MAIEHTIB 13 TMEYiHKOBOO
HenocratHicTio (Gubergrits et al., 2025).

Jo rpynu 3aco0iB, 110 aKTHBYIOTH YTBOPSHHS €HIIO-
FeHHUX JIETOKCHKAHTIB, HaJle)KaTh aJeMETIOHIH Ta
pemakcon. Lli mpemapard 3MEHIIYIOTH SBHUINA TOKCE-
Mil y pa3i HMEYiHKOBO-KJIITMHHOI HEJOCTATHOCTI uepes
CTUMYJISIIIIFO CHHTE3y MeTa0oJiTiB, SKI 3a0e3MeuyroTh
OYHCHY (DYHKIII}O OpPTaHi3My.

AnemMeTioHiH (S-asieHO3HMH-L-MeTiIOHIH) — KOepMEHT
HPUPOTHOTO MOXOMKEHHS, 0 Oepe ydacTh y peaKIisx
MIEPEHOCY METHIIBHUX TPYIL Y PEaKIisX TPAHCMETHITIO-
BaHHJ BiH 3a0e3neuye OiocuHTes hocdonimniiis, a B mpo-
recax TpaHCyIb(paTryBaHHS — CHHTE3 Ta 00Ir IIyTaTioHy
1 Taypuny. Lle cipusie 3B’s13yBaHHIO Ta BUBEICHHIO JKOBU-
HUX KHCJIOT 1 KCeHOO10THKIB. Takox ajeMeTioHiH Oepe
y4acTh B aMiHONPOILIIOBaHHI, 0 HEOOXiTHO /ISl CHH-
Te3y MOJIaMiHIB — Iy TPECIIMHY, CTICPMIIMHY Ta CIICPMIHY.
L1i criomyxu BaskiuBi U1st JOPMYBAHHS CTPYKTYPH pUOO-
COM Ta MPOIIECIB BIJIHOBJICHHS KJIITHH.
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ITin BrUIMBOM Tpemnapary MOCHIIIOETBCS EKCIpecis
rena MATI1A, skuil BiAmoBigae 3a cuHTe3 (HEPMEHTY
MeTioHiHaeHo3wITpancdepasu. Lleit pepmeHT € HEOO-
XIJIHAM JIJIs1 IepepoOKHM METIOHIHY, IO HAJXOIUTh 10
opraHiamy 3 ixer. Benuke 3HadeHHs IS peastizarii
TeMaTOTPOITHUX €(EKTiB Ma€ He JIHIIE CaM aJIeMETIOHIH,
a 1 foro MpoaykT oOMiHy — MeTuiITioaAeHO3uH. OKpiM
BIUIMBY Ha MEUYIHKY, 3aCi0 BHUSBIISIE aHTHHEHPOTOKCUUHY
Ta aHTHJCTIPECUBHY Jif0. TepaneBTUUHUH eeKT MposiB-
JISIETHCS HATTPUKIHII MEePIIOTo THXXKHS pUHoMy Ta cTali-
J3YETHCS MPOTITOM JIBOX THXKHIB JTIKyBaHHS.

AJIICMETIOHIH HAJEXHTh JO TPYIH TenaTonpoTeK-
TOPIiB i3 CYMyTHBOIO AHTHJCIPECHBHOIO AKTHUBHICTIO.
[Ipernapar BHUSBISE XOJEPETUYHHM, XOJCKIHETHUHHIA,
JCTOKCUKAIIMHUM, pereHepaTUBHUN, aHTHOKCHIAHT-
HUN Ta HEHPONPOTEKTOPHHUH epekTH. 3aciO 3alOBHIOE
nediuT eHJOTeHHOTO S-aJeHOo3Mi-L-MeTioHiHy, CTH-
MYJIFOFOUM HOro CHHTE3 B OpraHi3mi. HalBHII KOHIIEH-
Tpaii CIOMyKH CIIOCTEPIraloThCsl B TKAHWHAX MEYiHKH
Ta MO3KY. AJICMETIOHIH Biirpae ¢GyHaaMeHTaIbHY POJIb
y MeTa0omi3Mi, BUCTYNAIOUH YYaCHUKOM KIIFOYOBHX
010XIMIYHMX TIPOIIECIB: TPAHCMETHITIOBAHHS (CIOIyKa
€ JIOHOPOM METHJIBHOI Ipynu JUIst CHHTE3y (hocdoimi-
JIiIB MeMOpaH, HeHpoMeIiaTopiB, HYKJICTHOBHX KHCJIOT
Ta MpPOTEIHIB) Ta TpaHCcylb(aTyBaHHS (aJeMETIOHIH
BUCTYIIA€ IOTEPEIHUKOM LUCTEiHY, TAypHHY Ta TIyTa-
TiOoHY (110 3a0e3neuye MexaHi3M KIIITHHHOI IETOKCHKa-
i), a TaKOK KOCH3UMY aIleTHIIIOBAHHS, SKUH ITiATPH-
My€ SHEepPreTHYHHUI MoTeHIian renarorura). [Ipemapar
3a0e3reuye 3pOCTaHHS BMICTY IIyTaMiHy B TCYiHII,
IUCTEIHy Ta TaypuHy B Iuta3Mi kposi. lllmsaxom nexap-
OOKCHIIFOBaHHSI aJIeMETIOHIH Oepe ydacTh y peakiiisix
AMIHOTIPOITIOBAHHS SIK MOMNEPEIHUK MOMiaMiHIB —
MYTPECUUHY (CTHUMYJISITOpa pPEereHeparlii TermaToIuTiB),
CHEPMIJUHY Ta CHEPMiHY, SIKi BXOISTH IO CTPYKTYpH
pubocoM, mo 3HWKye pusnk (idporusanii (ITororosa
Ta iH., 2015).

XonepeTnyHuid e(PEeKT aaeMETIOHIHY 3yMOBJICHHH
HOPMAJTI3alli€0 CHHTE3y BIACHOTO (hOChaTHIMIXKOIIHY,
[0 TiJBMINY€E PYXJHUBICTh Ta MOJSPU3AII0 MeMOpaH.
Lle mokparrye (QyHKIIFO TPaHCIOPTHUX CHUCTEM KOBY-
HUX KHCJIOT 1 CIIPHSIE TX Maca)<y B JKOBYOBHBITHI IIJISIXH.
IIpenapar neMoHCTpy€e €(EKTUBHICTb y pa3i BHYTpilI-
HBOYACTOYKOBOTO BapiaHTy XOIECTa3y.

AZIEMETIOHIH 3HIKY€E TOKCHYHICTh JKOBYHHMX KHCIIOT
y TemaToluTi IUIIXOM IX 3B’SI3yBaHHS 3 TaypHHOM ado
cynbaramu. Cynb(aTyBaHHS JKOBYHHUX KHCIIOT TIOJIET-
niye 1X eJiMIHAI[0 HUPKaMH Ta BUBEACHHS 3 JKOBYIO.
Kpim Toro, cynbaroBati (opMH JOTATKOBO 3aXHUIIAIOTH
MeMOpaHH TMEYiHKA BiJl JiT TOKCHYHUX HECYIb(aToBaHUX
YKOBYHUX KHCIIOT. Y TAI€HTIB i3 qudy3HUMH 3aXBOPHO-
BaHHSMH TICYIHKH (I[MPO30M, TEMaTUTOM) aJeMETIOHIH
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3HWKY€ BUPKEHICTh HIKIPHOTO CBEPOEKY Ta MOKpPAIIye
010XIMIYHI TIOKa3HUKHU: KOHIICHTPAII0 MPSIMOro OiTipy-
0iHy, aKTUBHICTB JTy>kHOI (pocarasu Ta aminoTpaHchepas.
TepareBTnuHUIA e(eKT 30epiracThCst 10 3 MICSIIB MiCHs
NPUINMHEHHS JIiKyBaHHs. JloBelieHa e(heKTUBHICTD Mperia-
pary y pasi renarornariii, 3yMOBJICHHX JTI€0 PI3HUX TOKCHY-
HUX 3ac00iB (Kyxapuyk Ta i, 2025).

[NokazaHHsIMHU 110 3aCTOCYBaHHS AIIEMETIOHIHY € BHY-
TPIIIHBONICUIHKOBHH XOJIECTa3 y pa3i MPEHUPOTUYHHX Ta
OUPOTHYHUX CTaHIB, IO PO3BUBAIOTHCA Yy Pasi JKHPOBOL
JUCTpodil MeuiHKH, XPOHIYHOTO TEeMaTUTy Ta TOKCUYHHX
ypakeHb TIAPEHXIMH Pi3HOI eTiosorii. 30KpeMa, nmpenapar
e(eKTUBHMH y pa3i IHTOKCHKALii AJKOTOJIBHOTO, Bipyc-
HOTO Ta MEIMKaMEHTO3HOTO TeHe3y, IHIyKOBaHHX TPHBA-
JIIM TIPUHOMOM aHTUOIOTHKIB, MPOTHITYXJIMHHUX, IIPOTH-
TYOCpPKYITbO3HHX, MPOTUBIPYCHUX 3aC001B, TPUIIMKIIYHHAX
AHTHCTIPECAHTIB Ta MEPOPATILHIX KOHTPALICTITHBIB.

3acTocyBaHHs aJIEMETIOHIHY o0rpyHTOBaHE
B KOMIUIEKCHIH Teparii XpOHIYHOTo O6e3kaM’ SHOTO XOoJIe-
LUCTHUTY, XOJIAHTITY Ta OUpo3y nedinku. OKpeMy rpymy
CTAaHOBMTH JIIKYBaHHS CHIE(ANONaTii, y TOMYy YHCIHI
ACOINIOBaHUX 3 TICYIHKOBOIO HEJJOCTATHICTIO (30KpeMa,
AJIKOTOJILHOTO reHesy). [Ipenapar Takox rnokasaHuii s
KOpEKIIii BHYTPIIIHHOIICUIHKOBOTO XOJIeCTa3y y Barit-
HUX. OKpIM TemaToTPOITHOTO BIUIMBY, aJEMETIOHIH
3aCTOCOBY€ETHCS IS 3MEHIIICHHSI CHMIITOMIB JeTIpecii Ta
M1 ABUIIEHOT BTOMJIFOBAHOCTI, 110 CYMPOBOIKYIOTh XPO-
HIYHI 3aXBoproBaHHs revinku (Bhamare et al., 2025).

Cxoxuil i3 ameMeTioHiHOM e(eKT BUSBISE OeTaiHy
HUTPAT — AaHAJIOT IPUPOTHOTO METAOOIIITY, IO YTBOPIO-
€TBCS TIiJI Yac OKWUCHEHHs xoiiHy. berain Oepe ydactb
y peaKii TpaHCMETIIIIOBAaHHSI TOMOLMCTETHY, CIIPUSIOUH
YTBOPEHHIO MeTioHiHY. OCTaHHIM € OCHOBOIO Uil CHH-
Te3y S-aJeHO3MIMETIOHIHY — YHIBEPCAIBHOTO JDKepera
METHJIBHUX TPYII, HeoOXiqHNX 11t GiocuHTe3y (ocdormi-
miaiB. Kpim Toro, Oetain Moe BUCTYIATH MPSIMUM JOHO-
POM METHJIBHHX TpYH JUIsi METWIOBaHHS (ocdaruiu-
JIETaHOJIaMiHy. Y pa3i HealKoroJbHOT KHPOBOI XBOPOOH
HCYIHKK TIpenapar IMOKpallye OioXiMidHI TOKa3HUKH,
MPOTE HE BIUIMBAE HA TICTOJIOTTYHY KapTHHY HABITH i
4ac TpUBAJIOTO 3acTocyBaHHsA (Seo et al., 2023).

Pemaxkcon — opuriHampHHN Tpernapar, Mo MOEIHYE
BJIACTUBOCTI 30aJJaHCOBAHOT'O TMOJIIIOHHOTO PO3YMHY Ta
rernaroTpomrHoro 3acoly. Jlo fioro ckimany BXOAATH METi-
OHIiH, 1HO3WH, HIKOTHHaMiJl Ta OypIITHHOBa KHCJIOTA.
MeTioHIH aKTHBHO BKJIFOYAETHCS Y CUHTE3 XOIiHY, JICIH-
THHY Ta iHMUX ¢GochomimiaiB, a 32 y4acTI0O METiIOHIHa-
JIeHO3MITpaHchepas3n Cprsie YTBOPSHHIO CHIOTCHHOTO
aJICMETIOHIHY.

3aBIsKU 1HO3MHY 30UTBIIYETHCS 3arajbHUM ITYJT My pH-
HOBHUX HYKJICOTHJIIB, HEOOXITHUX Ul PECHHTE3y MaKpo-
epriB (AT® i 'TD), BTOpHHHUX MECEH/KEPIB Ta HyKJIe-
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fHOBMX KHCIOT. Takok 1HO3WMH 3/IaTe€H MPUTHIYYBATH
AKTUBHICTh KCAHTHHOKCHA3H, [0 3MEHIIYE MPOIYKIIO
akTUBHUX (OpM KHCHIO. BypmrrunoBa kuciora 3abe3-
MeYy€e aHTHUTIMOKCHYHY [0 4Yepe3 MiATPUMKY CYKIIHHA-
TOKCH/IA3HOI JIAHKH Ta BUSBIISIE HEMIPSMUI AHTHOKCHIAHT-
HUI e(eKT, 30epirarouu 3armacy BiJIHOBJICHOIO TIIYTATIOHY.
Hixotnnamin nmpu npomy aktuBye HAJ[-3amexHi dep-
MeHTHI cuctemu. Lli mporecu miaTpuMyroTh eHepreTHIHe
3a0e3MeYCHHs TeNATOIMTIB Ta AKTUBYIOTh Y HUX CHHTC-
THYHI TporiecH. Kpim Toro, OypIITHHOBA KHCIIOTa MOXKE
BIUTMBAaTH Ha KIITHHU ITO 4epe3 crenudiuni perentopu,
BHUCTYIIAIOYH B POJIi TAPAKPHHHOTO arcHTa.

ExcniepyMeHTalIbHO J0BEACHO, 1110 Pemakcon 3MeH-
IIy€ TOIIKOKEHHS TEYiHKA TOKCHYHHMH arcHTaMH,
3HI)KY€ BUPKCEHICTh TUCTPOGIUHUX 3MIiH Ta aKTHBYE
pereHepanito. KiiHIYHI  JOCHIDKESHHS  MIATBEPANIH
HOro 3HAUHWI BIUTUB Ha MPOSBU TOKCEMil, IUTONI3Y
Ta xoyecrasy. [Ipemapar edekTHBHUI y pa3i BIpyCHUX
renaTuTiB, MCAMKAMCHTO3HUX Ta AJIKOTOJIbHUX YPaKCHb
MEeYiHKH. Y pa3i HeaJKOrOJNFHOTO CTeaTOrenaTuTy BiH
MOX€ BUKOPHCTOBYBATHUCH SIK 3aci® cTapToBOi Teparmii.
[TogiOHO 10 aAeMEeTiIOHIHY PEeMaKCOl YHHHTh aHTHIC-
MIPECUBHY Ta aHTHACTEHIUHY [if0. Y Pa3i TOCTPHUX AJIKO-
TOJIbHUX 1HTOKCHKAIIIH 3aCi0 3HIKY€E YacTOTy PO3BUTKY
JIETIpilo Ta CKOPOUy€E TepMiH IepeOyBaHHS y cTallioHapi,
JICIIO TEePEeBEPIIYIOUN aJeMETIOHIH 32 S(PEKTHBHICTIO
(Maksymenko et al., 2025).

Jlo rpynu 3aco0iB, sIKi MPUCKOPIOIOTH METa00i3M
TOKCHHIB, Hajexarb OeH3o0apOitan, QenobapOitan
Ta MeTagokcuH. Lli mpemapatu He BCTYMalOTh y MpIMy
B33a€MOJII0 3 TOKCUYHUMH CIIOJIyKAMH, IPOTE CTUMYJIFO-
IOTh AKTUBHICTh IEYiHKOBHUX CHCTEM, BiIIIOBiJaTbHUX
3a nepepoOKy eHJOTEHHUX Ta eK30T€HHHX PEdOBMH. IX
3aCTOCYBaHHS JIONUIBHE Y pa3i XpOHIYHOTO BHYTPIII-
HBOIEYIHKOBOTO XOJeCTasy, (PyHKIIOHAIBHUX Timepoi-
nipyOiHemiit Ha GoHI AU(Y3HUX 3aXBOPIOBAHb MICYIHKH,
30KpemMa, y pasi cuapomy JKunpOepa, a TakoxK y Tepartii
JKOBTSTHUIII HOBOHAPOKCHHX.

Panime st mpuckopeHHst Metadomnizmy OimipyOiny
3aCTOCOBYBaM (hiayMeruHou, ¢peHobapoiTan ta OeH30-
OapOitan. JlikyBadbHHNA €eKT IMX 3ac00iB 0a3yeThes
Ha IHAYKIIT 130pepMeHTiB 1uToxpomy P-450. Lle aktu-
BY€ METa0O0IMI3M K CAMUX TIPETapaTiB, TAK i pi3HUX CIIO-
JYK, BKITFOYAFOYH JIKH, IO MTPU3HAYAFOTHCS TTAPAJICITBHO.

MexaHi3M i METaJJOKCHHY TIOJIATa€ B aKTHBAIIIT (hep-
MEHTHHUX CHCTEM, III0 3a0€3M1euyI0Th IepepoOKy eTaHOIy
Ta areTanpAeriay. Y npoieci oOMiHy npemnapar po3mnaja-
€ThCS HA aKTHUBHI METaOOJITH — MIPUIOKCUH Ta MipoJIi-
JIoOHKapOoKkcuar. BoHU MiIBUIIYIOTh aKTUBHICTh aJIKO-
TOJIBJCTIPOTEHA3H Ta alleTallbACTiAICTIIPOreHas3 , 1m0
MPUCKOPIOE ENIMIHAII0 MPOAYKTIB PO3MaIy AJIKOTOJIIO.
Kpim TOro, MeTaJloKCHH MiIBUIILY€E PIBEHb BiHOBICHOTO
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DTy TaTioOHy, 3a0€3MeuyI0ur 3aXUCT BiJ OKHCHOTO CTPECY.
Brme Ha xominepriuny Tta [AMK-epriuny cucremu
CIIpUsi€ 3MEHIICHHIO HEHPONATOIOTYHOI CHMITOMATHKH
(Kvanchakhadze et al., 2025; Jiang et al., 2022).

Tiorpua3zonin Mae MIMPOKUM CHEKTp aKTUB-
HOCTI — remaro-, Kapjiio-, HeHpONpPOTEKTOPHUN Ta iMy-
HOCTHUMYJTIOIOUHH edekTr. MexaHi3M il TIoTpHa3oiiny
3YMOBJICHHUH K HAsBHICTIO B HOTO CTPYKTYpi TiOJIOBOT
TPYIH, SIKa BOJIOZi€ BUCOKUMHM BiTHOBHHMHU Ta aHTH-
OKCHJIaHTHUMH BJIACTHBOCTSIMH (TiOJIOBI TPYIIH € ITacT-
KOIO JJISl peaKTUBHUX (DOPM KHCHIO Ta BUIBHHUX pajuKa-
JIB; y pa3i MiTOXOHApiaJIbHOT TUCHYHKIIIT OKHCHIOIOTHCS
TIOJIOBI IPyNH MiTOXOHAPiaNbHOI MTOPH, 10 MPU3BOTUTH
JIO PO3BUTKY MITOXOHAPIATbHOT TUCHYHKIIT, eHeproe-
¢binuTy Ta anonTo3y), TaK i 3AATHICTIO MONEKYIN aKTH-
BYBaTH KOMIICHCATOPHI MEXaHi3MH1 (MaJiaT-acriapTaTHIHA
CHEPreTUYHUI IIyHT y pasi imeMii, 1o IpH 1{bOMY 3HH-
JKy€e aHaepOOHUI TITIKOJI3 1 3MEHIIYE MPOAYKIIIO JaK-
taty) (Belenichev et al., 2025).

TioTpuasoinin BIUIMBa€E Ha KIIOYOBI JJAHKH IIaTOTe-
He3y 3axBOproBaHb. OCHOBHI e(heKTH:

1. AHTUOKCUIAaHTHUHN — BKJIIOUAE KIJIbKA MEXAHI3MIB:
HPSMUH — IEPEBOJUTH BUIbHI PAANKAIN KHCHIO TA peak-
TUBHI ()OPMHU KHCHIO B HCAKTHBHUH CTaH; HEMIPSIMUHA —
peaKkTUBY€e aHTHOKCHIAHTHI (pepMEHTH, Taki SK cyTe-
POKCUIIMCMYTa3a Ta MIYTaTiOHIIEPOKCHIA3a, 1 3aXUIIIAE
CHJIOTCHHI aHTHOKCHJAHTH (0-TOKO(EpOJI Ta TITyTaTioOH)
BiJl «TICPEBHTPATI.

2. IIpoTHIIoKoBUH/IPOTHIMIEMIYHNHN eeKT — miacH-
moe cuaTe3 AT® Ta HOpMaTi3ye TUXaTbHUMN JIAHITIOT.

3. EneproTrponuuii eekT Ha MITOXOHApPIl — MiABHU-
[Iy€ yTUII3AII0 [TFOKO3H, BUIPHUX JKHPHHUX KHCIIOT Ta
DTIKOTEHY B KIITHHAX, OOMEXye MaJONpOXyKTUBHHUH
aHAaepOOHUI TIIKOII3, 3aMo0irae PO3BUTKY JTaKTATAIH-
7103y B KJIITHHAX, HOPMai3ye poboTy (hepMEHTIB IIUKITY
Kpebca Ta 3a yMOB cyOTOTaNIbHOT 11IEMii aKTHBYE KOM-
NEHCATOPHUM MajaT-aclnapTaTHUM eHepreTUUHUM IIyHT
(OinbII MPOAYKTUBHUK Ta OC3MEUHUH, HIXK aHAePOOHHI
mrikoni3). I1o3uTHBHUM e(heKTOM TiOTpHA30MiHY € aKTH-
BaIlisl IEPETBOPEHHS JIAKTATy Ha IipyBaT.

4. MemOpaHnocTtabinizyrounit edekt — 30epirae 1misic-
HICTh MEMOPaH KIIITHH, 3aXHuIae Gpocdoimau MeMOpaH
BiJI TIEPEKUCHOTO OKUCIICHHS, HOPMaJli3ye TpaHCMEMO-
paHHI TMpOIeCH Ta MIATPHMYE IOPOTOBY UYTIHBICTH
MEeMOpaHHUX PELENTOPIB.

5. Ilporw3amanbHuii Ta  IMYHOMOIYJTFOKOYHIMA
e(heKT — 3HIKY€E PIBEHB IIUPKYIIOI0UYNX IMyHHUX KOMII-
JIEKCIB, OOMEXYy€e BHJIIJICHHS MeiaTopiB 3amrajeHHs,
3HMKYE EKCIPECil0 MPOBOCHATIOIYOT0  IIUTOKIHY
IL-1pB, cTabinizye MemOpaHu 0a30(iTiB, TYYHUX KIITHH
Ta €O3MHOGIIIB, MiABHILYE (aronuTapHy akTHBHICTb
Makpodaris Ta piBeHb iHTep(hHEpOHY.
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6. PemapatuBHUil €eKT — CTUMYIIOE pereHepaiio
CHITENI0, BIAHOBIIOE MIKPOIUPKYIATOPHE PYyCliO Ta
aKTUBY€E O1JIOKCHHTETUYHI MIPOIIECH.

7. AuTHanontoTHyHuid edekr — rampmye NO-3a-
JIKHI MEXaHi3MH afoNTo3y Ta Mi/IBUIIY€E PiBEHb aHTHA-
monTOTHYHOTO Oinka Bcel-2.

TioTpuasomnin TPOSBISE BHPaKeHI T€MATOMpPOTEK-
TOPHI BIACTHBOCTI Y MOJIEIISIX TOKCHYHOTO, JIIKAPCHKOTO
Ta AJKOTOJIFHOTO TEMaTHTy SIK MiJ 4ac MapeHTepalb-
HOTO, TaK 1 IiJ Yac IMepopaisbHOrO BBEICHHS, 3amooira-
I0YM CMEPTHOCTI TBapHH Ta KIIHIYHUM MpPOSBaM IaTo-
norii. 3a JaHMMHU ITOCTMApKETHHTOBHX JOCIIiKCHb
TIOTPUA30JIIH CIIPHsIE€ 3MEHIIECHHIO NIPOSIBIB ACTCHIYHOTO
CHHIPOMY, TOKpAIEHHIO a00 Maiike TIOBHIH HOpMalTi3a-
1ii piBHIB MapkepiB nutomnizy (AJIT, ACT) Ta xonecrasy
(y-rmytaminTpaHcdepasza), Mae IEBHUA ITO3HUTUBHHN
BIUIMB Ha IIapaMeTPH JIIiTHOTO CIIEKTPa KPOB1 Y XBOPUX
Ha HEaJIKOTOJIbHY JKUPOBY XBOpoOy medinku (HAXKXIT)
31 cragismu ¢idposy FO-F3.

VY MiJIOTHOMY CIIOCTEPEXHOMY AociipkeHHi (n = 80)
BUSIBIICHO TO3WUTHUBHUH BIUIMB TiOTPHA30JiHYy HA ITOKA3-
HUKH KJTiHIK0-010XiMiuHOT akTiBHOCTI HAYKXII (BKITFOUHO
3 piBHEM TpaHcaMiHa3, iHIeKcoM crearo3y mnedinku (FLI))
Ta BUPA3HICTh TPEAUKTOPIB PH3UKY CEPIICBO-CyTUHHHX
3aXBOpIOBaHb (3aranbHuil xonecrepus, JIITHIL, Tpurmi-
nepuay, CPB). LliecnpsMoBaHUM BBaXKAa€ThCS TapeHTE-
pamnbHe BBeieHHs 100 Mr/neHs npenapary npotsirom 5—10
IIHIB 3 TIOAJIBIINM TIEPEXOI0M Ha TIepOPaTbHUIN TPHHOM
tabneroBanoi Qopmu (300-600 Mr/meHs) i3 3aranpHOIO
TPUBAJIICTIO Kypcy Bin 2 THkHIB (Camoraibebka, 2000).

VY xBopux Ha XpoHiuHI Ju}y3HI 3aXBOPIOBAHHS
MEYiHKH PI3HOT eTioNorii (aIKOroIbHOI, BIpyCHOT, Bipy-
CHO-aJIKOTOJIbHOT, HEAJIKOTOJIbHOT) [MOKa3aHO JOCTO-
BipHO OUIBINY €(hEKTUBHICTh CXeM BBEJICHHS IMperapary
3 MIOYATKOBOI (MapeHTepaIbHOI0) 103010 100 Mr/neHb,
Hix 50 mr/nens (Belenichev et al., 2019).

AnxoronbsHa xBopoOa nedinku (AXI): y panmomizo-
BaHOMY KJIIHIYHOMY JOCIIJDKCHHI JI0J[aBaHHS TiOTpHUa-
30miHy 110 0a3ucHOI Tepamii y XBOpHMX Ha TOCTpHI
anmkoronbHUM remarut (n = 117) cnpusiio mBugiomy
3HWKCHHIO ~ aKTHBHOCTI  aJlaHiHaMiHOTpaHc(epa3n
(AJIT), 3MeHIICHHIO PIBHIB 3arajbHOr0 Ta HEMPSMOTO
OunipyOiHy, a TakoX MiABHIIEHHIO 3arajibHOi edek-
THBHOCTI JIIKYBaHHS 32 KJIIHIYHUMH, O10XIMIYHHUMH Ta
IHCTpYMEHTAJILHIMU NOKa3HUKaMu. [IpuifoM mpenapary
TaKOXX MTO3UTHUBHO BIUIMBAE HA IPOLECH OLITOKCHHTE3Y,
10 XapaKTepU3y€EThCs BiTHOBICHHSM PiBHIB 3arajibHOTO
Oinka Ta anpOymiHy B KpoBi xBopux Ha AXII. OOme-
KCHUH JIOCBiJI 3aCTOCYBaHHsSI TIOTPUA30JiHY € Yy pasi
nupo3y nedinku (kiac B 3a Haitnaom—I1’10).

Jlikapchki ypakeHHS MEYiHKM: TIOTPHA30JIiH MaB
rernaTonpoTeKTOpHUM eekT y xBopux (n = 80), sIKi TpH-
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BJIMII 4ac OTPUMYBaJIM aHTHOAKTEpialbHI MpemapaTH,
a TaKOX IMiJIBUIIYBaB e(PEKTHBHICTh KOMOIHAIlT mperna-
partiB po3TOPOIII Ta eceHmiadbHuX (ochomiminiB s
KOPEKIIii TPOSBIB TeMaTOTOKCHYHOCTI IMPOTUTYOEPKY-
JBO3HUX Tpenapatis (n = 150).

KpiM TOro, MOHOTepamisi TIOTPHUA30JiHOM 3MEH-
IIyBajia BUPA3HICTh CHHAPOMY LUTOINI3Y y XBOPHX Ha
HEXO/DKKIHCBKI JIIM(POMH, SIKI OTPUMYBAIHM XiMioTepa-
M0 32 MPOTOKOJAMH 3 BKJIIOUCHHSAM JOKCOPYOIIHHY,
nukiaodochaminy, BIHKPUCTHHY, MPEJHI30JIOHY Ta
putykcumaOy (n = 150 (Mazur, et al., 2025; Belenicheyv,
Kucherenko,  Siusiuka, Reznichenko, Kyryliuk,
Ryzhenko, Shevchenko, Khromylova, 2025, p. 384;
CeMiHOXKeHKO, 2025).

IMpenaparu ceseny (Harmpukiaj, celieHa3a) TaKOXK
JIEMOHCTPYIOTh TO3WTHBHI aHTHOKCHIAHTHI BIACTH-
BOCTI. Ix BUKOPHUCTAHHS JIOBEJICHE IMiJl Yac JIIKyBaHHS
MaHKPeaTUTy Ta KPUTUYHHUX cTaHiB. KpiM Toro, HasBHI
JaHi Ipo ¢(peKTUBHICT CENeHy B KOMIUICKCHIH Tepamii
3aXBOPIOBaHb CEPIICBO-CYIUHHOI Ta HEPBOBOI CHCTEM
(Mahfoz & Gawish, 2022).

VY HaBeneHHWX JpKEpelax BCTAHOBJICHA aHTHOKCH-
JAHTHA, MPOTH3AIaJIbHA AKTHBHICTh POCIMHHUX Tera-
TOIPOTEKTOPIB Ta BU3HAYCHO, IO POCIMHHI IperapaTu
3HIKYIOTh BMICT MMPOOKCHIAHTHHUX IIUTOKIHIB Ta i [BHU-
IIYIOTh aKTHBHICTH aHTHOKcuIaHTiB (Xu et al., 2022;
Mahfoz & Gawish, 2022; Sroor et al., 2022).

BaxmiBo, 110 32 OHOYACHOTO 3aCTOCYBAaHHS Killb-
KOX JIKapChKHUX 3aC00iB iCTOTHO 3pocTae HMOBIpHICTH
MEIMKaMEHTO3HOTO ypasKeHHs rmediHku. [lin gac mpu-
oMy mectTw Ta Oinplie mpemapariB 4acToTa TIema-
TOTPONHUX MOOIYHUX eekTiB csirae 80%. YV cTpyKTypi
3aXBOPIOBAHOCTI Ypa)XCHHS IEYiHKH MeEJIMKaMEHTaMH
MOCi1ae Ipyre Miclie Mmicis TOKCHYHHUX TeMaTHTIB, CIIPH-
YMHEHHUX CTHUJIOBUM CIIUPTOM, METUJIOBHM CIIUPTOM 200
CyporaraMu ajKoTOJIIO.

Maifxe MOTOBHHA BCiX BHMAJKIB TOCTPOI MEUIHKO-
BOI HEOCTATHOCTI 3yMOBIICHA HIi€I0 JIKAPCHKUX 3aCO-
0iB. 3arasbHa CMEPTHICTH y pa3i MEAMKAMEHTO3HHX
YpakeHb TEYiHKU 3aHIIAE€THCS BHCOKOIO I CTAHOBHUTH
Big 5% 1o 11,9% (Ray, 2022; Garcia-Cortes & Garcia-
Garcia, 2022).

3axBOPIOBaHHS TEYIHKM BpaxaioTh moHay 10%
HACEJICHHS TUIAHETH Ta BXOITH IO IT SITIPKU HAHOUTBII
nomupeHux npuanH cMepti y cBiTi (Karlsen et al.,
2022). HalmomupeHInow MaToJIOTIEX € HeaJlKorojibHa
XKHUpOoBa XBopoOa, Ha sKy mpunanae 40% sunazakis. Jami
32 YaCTOTOI Cepejl YCIX renaronarii i1yTh BipyCHi rema-
tutH B (30%), BipycHi renatutu C (15%) Ta ankoroibHi
ypaxkerHst (11%). BipycHi Ta aJKOTONBHI ITaTOIOTII,
MEIUKAMEHTO3HI TOIIKOMKCHHS, ayTOIMyHHHUH TeaTUT
1 TIEpBUHHUI OiiapHUI 1IMPO3 MAKOTh TEHJCHIIO 0
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MpOrpecyBaHHs. 3 4aCOM I1i CTaHH MOXYTh MEPEXOUTH
y TEpMIHAJIIBbHI CTAIi1, 0 € OJHIEI0 3 TOJIOBHUX MPUYHH
JIETaJbHOCTI y CBITOBIM CTaTHUCTHII 3aXBOPIOBAHOCTI
(Muriel, 2017).

OcraHHIME pOKaMHU 301IbIINIACE KUIBKICTH XBOPHX
¢bidpo3om niedinku (Zhao et al., 2024). ['enaronporekropu
BBOJIITH y pa3i myxiuH nedinku (Batool et al., 2024). Poc-
JIMHHI TeMaTONMPOTEKTOPH JIONOMAraloTh y pasi >KHPOBOL
quctpodii nedinkn (Moayyedkazemi et al., 2021). Cknan-
HUI poCTIMHHUN npenapar «J1iB-52» 3axuiae neyiHky Bij
cmipHoro ypaxeHnHs (Kantharia et al., 2023).

BceraHoBnieHa — e(eKTHBHICTH  IemaToONpPOTEKTOPIB
y pasi IUpo3y MEYIHKH Ta MOXJIHUBICTh MPOSBY iMY-
HOMoOymoro4oro edekty (Saeed et al., 2022). Edekr
TeNaToNpOTEKTOPIB Y pa3i BaXKKUX CTAHIB IOB’S3aHHUN
3 aktuBariiero anonrtosy (Ilukho et al., 2022).

B excniepumeHTi mokas3aHa JOIIBHICTh BKIFOYCHHS
POCIMHHHX TeMaToNPOTEKTOPIB y CXEMHU JIIKyBaHHS
ykposoro niadety (Mahfoz & Gawish, 2022).

PocnuHHI TenmaTonpoTEKTOPH MOMAIOTH JO IIpera-
patiB Teparii A7 MOHMXEHHS TokcnuHocTi. IlomibHo
MOHMXKYBaJIM TOKCHYHICTh arnerominopeny (Pang et
al., 2025). PocnuHHI renaTonpoTeKTOPH MOHMXKYIOTh
TOKCHYHICTh MPOTUTYOEPKYJIbO3HHUX 130HA3MIy 1 peda-
minuHy (Anwer et al., 2023).

IemaronpoTekTOpHUT €PEKT POCINHHUX SKCTPAKTIB
y pa3i TOKCHYHOTO BIUIMBY Ha MEYiHKY Mapareramolry
(Ilukho et al., 2022). 3 MeTOrO MOHMKEHHSI TOKCHYHOCTI
NPOTUIYXJIMHHUX TPENapaTiB MUCIUIACTUH [eil mpera-
par pPEeKOMEHIYIOTh NpPUHUMAaTH 3 POCIHHHHMH TIella-
Torporektopamu (Sherif, 2021).

XBOpi Ha XPOHIYHI 3aXBOPIOBAHHS TMEYIHKH MaIOTh
BUCOKHUH PU3HMK PO3BUTKY MO3AMEUiHKOBUX YCKIIIHCHb,
10 3yMOBJICHI IIMPO30M Ta MOPTAIBLHOK TIMEPTEH3IE.
Kpim Toro, crioctepiratotscsi opranocnenudivni mopy-
IICHHS, [0 XapaKTepHI JUIsi OKpeMHuX Ho3zojorii. Taki
YCKJIQJHCHHS CYTT€BO MOTIPIIYIOTh SIKICTh KUTTS Malli-
€HTIB, a TAaKOX ITiJBUIYIOTh OKA3HUKH 3aXBOPIOBAHO-
CTi Ta JIETANBHOCTI K 10, TaK 1 MiCIsI IPOBEACHHS TPaH-
crutanTarnii oprana (Goldberg & Fallon, 2015).

JloBeneHo, M0 y MAIiEHTIB 13 LIUPO30M TCYIHKH
3HAQYHO YacTillle BHHHUKAIOTh YCKJIAaTHEHI KPOBOTEYi,
CIIOCTEPIraeThCsl CHOBUIPHEHE 3arO€HHsS TKAHUH Ta
4acTi pPElUJAMBH BHUPA30K TMOPIBHSIHO 13 3arajbHOIO
nonyJssiniero. Lle cTBoproe 101aTKOBE HABAaHTAKECHHS HA
OpraHi3M Ta BUMarae KOMIDIEKCHOTO IMiIXOIy JI0 Tepartii
(Yang et al., 2021).

Huni croctepiraroTh MOCTiIHE 3pOCTaHHS YaCTOTH
XIMIYHUX T'eMaTo3iB, [0 BUHUKAIOTH Yepe3 HAKOTTMYCHHS
B OpraHismi pi3HOMaHITHUX KCEHOOIOTHKIB. Iemaro-
TOKCHYHHUH BIUIMB MalOTh OKPEMi MPOAYKTH MOOYTOBOI
XiMil, aJkoroyib, MPOMHKCIIOBI OTPYTH, 30KpeMa, XJO-
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pOBaHi BYIICBO/IHI Ta MOXiJHI OEH301y, a TAKOXK TIEBHI
JIIKapChKi 3acO0M, Taki K MapaneTamoli, HIMEeCYIia 9u
i3oniasua. Kpim toro, HeGe3meKky CTaHOBISATH OTPYiHI
POCIIHMHY Ta TpUOH, HAIIPHUKIIA, OJTia TIOTaHKa (3eJICHUI
MyxoMop). TOKCHYHI PEYOBHHU MOXYTH 3yMOBIIOBATH
PO3BHTOK TEIaTHTy HE3aIEKHO BiJ MUIIXy 1X MOTpa-
IUITHHSL B OpPTaHi3M 4Yepe3 AWXanbHi IIISIXH, MapeH-
TepalbHO a00 OpraHW TPaBICHHS, OCKUTBKH MEYiHKA
BIAMOBila€ 3a MeETaboNi3M Maike BCIX UyKOPiXHHX
CHOJNYK. 3aJeKHO BiJi KOHIEHTpAIl TOKCHHIB MOXe
CTaTHCsl MACUBHA 3aru0elb KIIITHH nedinku. e mpu3so-
IUTH 10 TIOSIBH TOCTPOi IEYiHKOBOI HEOCTATHOCTI abo
PO3BUTKY XPOHIYHOT IHTOKCHKAIII1 3 TOCTYTIOBUMHU JieTe-
HepaTUBHUMH 3MiHaMu. OcTaHHIM BapiaHT OCOOJIMBO
HeOe3neyHnilt y pas3i XpOHIUYHHX BIPYCHHMX TEHATHTIB,
KOJIM KOMIICHCATOPHI MOYKIMBOCTI OpPraHi3My BHCHAXY-
10Tbes. [li 9ac TpMBayoro BIUIMBY TOKCHHIB Haifuac-
Tillle BUHUKAE KUPOBA TUCTPOdis HA (POHI 3MiH Y cro-
Jy4HI} TKaHUHI — HecennpivHui peakTHBHUHN rernaTuT
(Palmer et al., 2019).

BinmoBimHO 10 aHaTOMO-TEepaneBTUYHO-XIMIYHOT
knacudikaiii (ATC) renaronpoTeKTOpH HayeXarh 10
po3ainy mpemnapartiB, SKi pEryiIioTh poOOTy TpaBHOI
CHUCTeMH Ta IMpollecd MeTabonisMy. BoHu BuineHi
B OKpeMy KaTeropir 3aco0iB s Tepamii MmaToyiorii
HEYiHKA Ta >KOBYOBMBIIHMX NUIAXiB mig komom AO0S.
Besnocepennbo 10 Tpynu renaroTporHUX 3aco0iB
BKJIFOUCHO TaKi CIOJIYKH, SK apriHiHy IIyTamart, CHJIi-
MapuH, [TUTIONOH, €MOMEJIi0N, OPHITHHY OKCOITypar Ta
apridiHy TuaianuHK. Takok 10 [bOTO TMeperiKy Haje-
KaTh TIIUPU3NHOBA KUCIIOTA, METAIOKCHH 1 (ocdori-
migau (Shepitko, 2019).

Anba-TinoeBa KUCIOTA, sIKA PaHilIe Halexana a0
i€l rpynu, Oyjia epeBeicHa JI0 1HIIOTO PO3aily Yepes
i BUCOKY 3HAYyINICTh y JIKyBaHHI YCKJIQJAHCHb ITyKpO-
BOTO jaiabety. Ternep BoHa KiTacu(iKyeThCs K PEYOBHHA,
10 BIUIMBA€E Ha META0OIIIYHI Mpolecu 3araioM. AHao-
riYHA CHUTYAIlisl CIIOCTEPIraeThCs 1 3 IHITUMH BIJOMUMHU
TeraTonpoTeKTOPaMH, sIKi pO3TAIIOBaHI Y Pi3HUX By3J1axX
ATC (Hofmann et al., 2021).

Hanpuknan, HezaMiHHa aMiHOKHCIOTa METIOHIH
HUHI PO3NIILIAETHCS SIK aHTHIOT, a ii TOXiZHE aJeMeTi-
OHIH HAJICKUTH 10 TPYNH aMiHOKHUCIIOT, 10 KOPUTYIOTh
oOMiH pedoBuH. Harypasbhi dochoniniam y crenudiy-
HUX (popMax TakoK MOKHA 3HAWTH B PO3JIiii 3aCO01B 115t
IIMXalIbHOT CUCTEMH, JIe BOHH MPEICTABIICHI 5K JITCHEBI
cypdaxrantu (Czigany & Tolba, 2022).

[MmobGanbHa emieMioNoris CBITYHTH MPO CEpho3-
HICTh MPOOJIEMH 3aXBOPIOBAHB MEUYIHKH. 3TiAHO 3 HasB-
HUMH JTaHUMH, TOIIUPEHICTh HEAJKOTOIBHOI KHPOBOL
XBOPOOM € HaMOIIBIIOK 1 OXOIUTKE COTHI MiJILHOHIB
monei. [Tporno3u Ha 2030 pik BKa3yrOTh Ha MOJAJbIIE
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3pOCTaHHS MOKa3HUKIB IS OLTBIIOCTI XPOHIYHUX MaTO-
JIOTiH, BKIIFOYAIOYH CTEATOTENaTUT Ta aJKOTOJBHI ypa-
xenns (Repin et al., 2017).

IemaronpoTeKTopH, TOJIOBHUM YHHOM, IPU3HAYAIOTH
1 IPOZIOBXKYIOTh BUKOPHCTOBYBATH B KOMIUIEKCHIH Tepa-
mii. 3 omgHOro OOKY, BOHHM MOCHJIIOIOTH e(PEeKTH THIINX
Ipenaparis, 3 iHIIOTO — MOHMXYIOTh TOKCHHU HECTEPO-
iMHUX, TPOTU3AMAIbHUX, aHATBICTHYHHX, IPOTUTYOEP-
KyJTbO3HHX 3ac00iB, aHTHOIOTHKIB 1 MPOTUIYXJIHMHHUX
nepenapatiB (Khan et al., 2024; Satyam et al., 2024;
Tian et al., 2025; Halder et al., 2025).

BceranoBneHo miBHIIEHY €(hEKTUBHICTh remaTonpo-
TEKTOPiB y KOMIUIEKCHIH Tepamii 3aXBOPIOBaHb MEUiHKH
(Kyxapuyxk Ta iH., 2025). [lediHka € OTHUM i3 HalHBaXK-
JUBIIIMX OpraHiB B opraHismi jonuHu. BoHa Bipirpae
(GyHIAMEHTAIFHY pOJNb Y pEryismii romeocrasy Ta
MeTabOoNIYHUX TIPOIIECiB, BKIIIOYAKOYH OOMiH OiJIKiB,
JKUpIB 1 BymieBomiB. Takok opraH 3ade3redye nero-
HYBaHHs 3aii3a Ta BitamiHiB A, D, B12, OGepe yuactb
B 0OMIHI TeMy Ta OuIipyOiHYy, BUKOHY€E JCTOKCHKAIIIIO
EHJIOTCHHUX CIIONYK 1 KCeHOO10THKiB. Jl0 Ba)IIMBUX
(GYHKIINA MEYiHKM Halle)KaTh CHHTE3 1 CEKpEIlisl KOBUi,
BUKOHAHHS IMyHHHX 3aBJaHb T BUPOOJIECHHS (haKTOpiB
3rOpTaHHS KPOBI.

3a manumu BOO3, mpotsrom ocranHix 20 pokiB
Y CBITI CHIOCTEPIra€eThCS YiTKA TEHCHIIIS 10 3POCTaHHS
KIJIBKOCTI 3aXBOPIOBAaHb TICUIHKH, SIKI 3yMOBIIOIOTH
BHUCOKY CMEpTHICTh. 3rigHO 3 iH(popmamiero National
Center for Health Statistics, KiTbKiCTh JOPOCTUX BIKOM
BiJl 18 pOKiB i3 JIarHOCTOBAHOK MATOJIOTIED MEYIHKH
cTaHoBuTh 4,5 miH ocib. Lls kxareropist xBopoO moci-
mae 10-e Micre y 3aralbHOMY PEUTHHTY CMEPTHOCTI.
Iopiuni BTpaty Bix IMpPO3Y, BipyCHUX TEMATHTIB Ta
paKy IeYiHKH CTaHOBIATH OMm3bko 4% Bix 3araibHOL
CMEPTHOCTI Y CBIiTi, @ KOXHA TPETS CMEPTh Cepe] KIHOK
MOB’si3aHa caMe 3 TICYIHKOBUMH 3aXBOPIOBAHHIMH
(Hladkykh et al., 2023).

Jlo remaTompoTeKTOPIB HANIEKATh PEUOBHHU PIi3HOI
XiMigHOT OyJOBH, SKi YMOBHO PO3AUISIOTH Ha IICTh
OCHOBHHX Kateropiil. [lepmry rpymy cTaHOBIATH Tpe-
napatd pOCJIMHHOTO MOXO/DKSHHS, TakKi sSK JIerajioH,
cUJIiMap, Kapcuji, pocwuiimap, renadeHe, OlCHOCHIIM,
cubekraH, docdonmiane, renadop ta apruxon. Jpyra
KaTeropisi BKJItouae Qocdommiaai 3aco0u, 0 SKUX
HaJeXarh ecceHliane, pesamor, (ocdornis, eci-
Bep, GocdoHniiiane, JMBOMIH, €CIIIUH, BITPYM CHKOHOI
i cuxox. TpeTio rpymy GpopMyOTh MOXiHI aMiHOKHCIIOT,
30Kkpema L-opHiTHH-L-acnaprar, myTaMiH-apriHiH, aje-
METIOHIH Ta MeTioHiH. YeTBepra rpymna npeacTaBicHa
mpenaparaMy ypCcoae30KCHUXOIEBOT KUCTIOTH, TAKAMH SIK
TPIHTEPOI, YKPIIB, YPOCIiB, ypcodanbk Ta ypcoxoi. /lo
I’ ITO1 TPYTIN BXOISTH CEJICHOBMICHI 3aCO0M, HAIIPHUKJIIA
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CeINICHA3a, TIBOHOPM 1 IETOKCHII, & IIOCTY TPYILy CTAHOB-
JIATh TIperapaTd 1HIIKUX KJaciB, 30KpemMa TOKo(hepoy
arierar Ta ackop6inosa kucnora (Nagarajan, 2022).

3rifHO 3 aHATOMO-TEPaNeBTUYHO-XIMITHOIO KIIAacH-
¢ikariero (ATC), i 3aco0u HaNeXaTh 10 TPYIH Mpera-
pariB, SIKi BINTHBAIOTh HAa TPABHY CUCTEMY Ta METa00Ii3M
(po3min A). Bonm mpusHaveHi st Tepamii 3aXBOpIO-
BaHb MEYIHKUA Ta YKOBYOBUBIAHUX LUIAXIB 1 MAKOTHh KO
AO05. OdiniliHa Ha3Ba rpynu — Mpenapard, 1o 3acTo-
COBYIOTBCS Y pa3i 3aXBOPIOBaHb MEUIHKH, JIMOTPOITHI
peuoBunn (A05B). besnocepeanso 10 miarpymu rema-
TOTpONHUX 3ac00iB (AO5SBA) BKIIIOYEHO apriHiHy TTy-
tamar (AOSBAO1), cunimapun (A0OSBAO3), enomenion
(AOSBAOS), opHiTuHy okcormypar (AO05SBAO06), tumi-
armuky aprifia (AOSBAOQ7), rmilupuU3HHOBY KHCIIOTY
(AOSBAOS), meramokcun (AOSBA09) ta docdominian
(AOSBA10). Metoro KOMOIHOBAaHOTO 3aCTOCYBAaHHS
TeaTonpoTEKTOPiB MOXKE Oy TH PO3IIMPEHHS CIIEKTpa Aii
a00 OIHOCTIPSIMOBAHE TIOCUIICHHS IEBHOTO S(EKTy 3aB-
JSIKA cuHeprisMy. [Ipukiiagom Takoi B3aeMOIT € MO€e-
HAHHS aJeMETIOHIHy Ta cuiriMapuHy. JlocmipkeHHs
MIATBEPANIIN, IO 11 KOMOIHAISI IPUTHIYYE 3amaicHHsI
Ta OKUCHHUHU CTpeC Yepe3 JIBa OKPeMi CUTHAIBHI [UIAXH.
OOuzaBI pPEYOBHHU TaJbMYIOTh HAKOIHMYCHHS IKHPY
B IICYiHIll, 110 OYyJ0 MPOJAEMOHCTPOBAHO B KIIIHIYHUX
JOCITI/DKEHHSIX: Y TAIEHTIB 13 MeTabOoMIYHO-acOoIiHOo-
BaHOIO CTEATOTUYHOIO XBOPOOOIO MEUiHKH CIIOCTEpi-
rajocsi 3MEHIICHHS CTYIICHS CTeaTo3y 3a JaHuMu Y 3J]
(Patel et al., 2025).

CuHeprisM i€l KOMOIHAIli MPOSBISIETHCS TaKOXK
y IIKyBaHHI JENPECUBHUX CTaHIB Yy pa3i cTeaToTHY-
HOT XBOPOOM TEYIHKH Ta 4epe3 aroHICTHYHUI BIUIMB
Ha (apHE30IAHUI penenTop y pasi aJKOToJbHOI MaTo-
sorii. E(eKTHBHICT TAKOrO MOETHAHHS Yy pa3i ajKo-
TOJIBHUX TeraTtonariid JoBefeHa kiiHigHO. Kpim Toro,
KOMOIHAIIiST TO3BOJISIE PO3IIMPUTH TEPAIIEBTHIHE OXO-
rieHHs. Xoua 00uaBa 3aco0H Mi0Th Y pa3i TOKCHYHHUX
ypaXXeHb, HasiBHI crienu@idHi CHUTyaIil I KOXKHOTO
3 HUX. Hanmpuxnaz, cuniMapuH BHSBNISE €(EKTUBHICTDH
ITiJT 9ac OTPYEHHs OJ11/I0F0 MOraHKOK0, TOAI SIK aJIeMeTio-
HiH € He3aMiHHUM Y JiKyBaHHI BHYyTPIiIIHOIEYiHKOBOTO
xonecrasy (Zhou et al., 2021).

JlonaTkoBi BIACTHUBOCTI CHJIIMAapHHY, Taki SK aHTH-
(GiIOpOTHYHMN, IMYHOMOIYJTIOBAJIbHUM, >KOBYOTTHHHN
Ta TIPOTUBIPYCHUN €(EKTH, 3HATHO PO3IINPIOIOTH MOXK-
JMUBOCTI Tepamii. BiH Takox Oepe ydacTb y peryssiii
aronTo3y Ta CTHMYJIOE PEreHEpalil0 TenaTroluTiB.
BaxnuBo, 1110 TPUBAJIME TPUIAOM 1 aICMETIOHIHY, 1 CHJTi-
MapuHY CHpHs€ 301IBIICHHIO TPUBAIOCTI KUTTS TAalli-
€HTIB 13 [IUPO30M TEUiHKU. TakMM YMHOM, MOETHAHHS
IIUX PCUYOBMH (HANpHKIAA, y Mpemapari «AIeHOMaK
[Trocy») € maToreHeTHYHO OOTPYHTOBAHUM 1 MEPCHEK-
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TUBHHMM DIIICHHSIM, IO IPYHTYETHCS Ha 3acajax JoKa-
30Boi meauuaHA (Venugopal et al., 2024).
EdextuBHiCTE KOMOIHOBaHOI IemaToONpPOTEKTOPHOT
Teparii 6e3mocepeIHbO 3aJICKUTh BiJl JIOTIYHOTO MAaTo-
TEHETUYHOTO OOTPYHTYBaHHS JOLIJIBHOCTI MOETHAHHS
mpenapariB. SIKIo Take MAIPYHTS ICHYE, a MepeBaru
KoMOiHamii JoBeneHl JOCHiKeHHSIMH, 11e 3a0esnedye
BHUCOKY €()EKTHUBHICTD y peaybHIld KIIHIUHINA MPaKTHIII.
VY Tepanii 3axBOprOBaHb TrenaroOiMiapHOi CHCTEMH
JiKapi 4acTo BHKOPHUCTOBYIOTH KiJIbKa 3acoO0iB OJHO-
gacHo (Satyam, Bairy, Rehman, Attia, et al., 2024).

CriibHe 3aCTOCYBaHHs T'eATONPOTEKTOPIB Mae Ha
MeTi a00 PO3MIMPEHHS CIEKTpa TepaneBTUYHOI Aii, abo
OJTHOCTIPSIMOBAaHE ITOCHJICHHS TEBHOTO (hapMaKoJIorid-
HOTO e(eKTy uepe3 CyMalliro Y MoTeHIliroBaHHs. HuHi
€ HU3Ka J100pe BUBYCHUX KOMOIHAIIIH, KITIHIYHA IEBICTD
SKUX TIATBEP/DKEHA U KOHKPETHHX HO30JOTIYHHX
¢dopm. 30kpema, (hapMareBTHIHA TPOMHCIIOBICTD BUITY-
ckae QikcoBaHi KOMOiHallii, SK-0T «AneHomak [lmocy,
[I0 MalTh YiTKE MATOTCHETHYHE OOIPYHTYBaHHS [UIS
OJTHOYACHOTO BHKOPHCTAHHS KITBKOX T€MaTOTPOIMHUX
kommoneHTiB (Gubergrits et al., 2025).

OcHOBHa yBara 3ocepekeHa Ha KomOiHamii S-a-
JICHO3WII-L-MeTiOHIHY Ta cuiaiMapuHy (CHITIOIHIHY),
OCKIJIbKM Ha (hapManeBTUYHOMY PUHKY NPEACTaBICHHN
npenapar «AneHomak Ilmocy. Bin mictuts 500 mr S-a-
neHo3un-L-metioniny Ta 210 Mr cumiMapuHy B KOXHIH
tabserii. OOIPyHTYBaHHS TaKOTO MOEAHAHHS 0a3yeThCs
Ha aHaJi31 cyMallii e(eKTiB X JBOX KOMIIOHEHTIB. Bupi-
MIATGHY POJIb Yy MOMIYJIIOBAHHI MOIIKOMKEHD ITCUiHKA
BIAIrpaloTh TPAHCKPUIIIINHI (hakTOpH: sSAepHUI (PaKTop
kB (NF-xB) ta snepuuii epurpoinnuii ¢paxrop 2 (Nrf2).
AxtuBanis NF-kB 3amyckae BupoOIeHHs po3anaibHuX
MOJIEKYJ, TakuxX sk npocrarmanaua E2 (PGE2), inre-
prueiikin-8 (IL-8) Ta maxpodaraabHUI XEMOTAKCHIHUH
oimok-1 (MCP-1). Bomgnowac Nrf2 BiamoBiziae 3a perysis-
1[I0 TeHIB, IO KOHTPOJIIOITh aHTHOKCUJAHTHUN 3aXUCT
(Belenichev et al., 2025; Cui et al., 2026).

B ekcriepuMeHTaIbHUX TOCTIKEHHIX OYyII0 IT0Be-
JICHO, [0 KOMOiHAIlisg aJeMETIOHIHYy Ta CHJIIOIHIHY
3mennrye npoaykiito PGE2, IL-8 ta MCP-1, ognowacHo
onokytroun niepexin NF-kB y sinpo kmitunu. i nporecu
CYNPOBO/UKYIOTBCSI 3POCTaHHSIM PIBHS BiJTHOBJICHOTO
riyTarioHy. IloemHaHHS IUX PEYOBHH 1HTIOye 3ama-
JICHHS Ta OKHCHHUH CTpeC uepe3 ABa OKpeMi CHTHAJbHI
NUISXH, 010 pOOUTH iX CIUIBHE 3aCTOCYBAaHHS MATOTCHE-
TryHO BUnpaaanuM (Maksymenko et al., 2025).

OCHOBHMM MEXaHI3MOM 3aXHCTy aJEMETIOHIHY
€ ¥oro posib SIK JOHOPAa METHJIBHOI TPYMU B Ipolecax
TpaHCMETWIIOBAaHHA. KpiM TOro, BiH BUSBISIE MPSIMY
AQHTHOKCHAAHTHY Jito. CHITiIMapuH TaKOX Ji€ SIK TTOTYX-
HAI aHTHOKCHUIIAHT. Horo criel(iuHUi  3aXUCHUH
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eexT, 0coONMMBO MiA Yac OTPY€EHHS OO0 MOTAHKOIO
(Amanita phalloides), monsirae y ONOKyBaHHI 3B’sI3y-
BaHHS TOKCHHIB. CuniOiHiH BOYHOBY€THCSI B KIITHHHI
MeMOpaHH, 10 (PI3UYHO MEPEUIKOIKAE TPOHUKHCHHIO
OTPYTH BCEPEANHY TeTaTONUTIB. Y KOHTEKCTI KOMOiHO-
BaHOI Teparii KII0Y0BE 3HAYCHHS Ma€ CyMallisi MeXaHi3-
MIB 3aXHCTy MEYiHKH y pa3l BUKOPUCTAHHS aJeMETio-
HiHy Ta cuitiMapuny (cuiioininy) (Li et al., 2022).

VY pazi merabonmivHO-acoIiiOBaHOT CTEaTOTUYHOT
xBopoOu mnevinku (MACXII) aneMeTiOHIH 37aTHHM
3anobiraru a6o 3MEHITYBaTH PU3HK PO3BUTKY KUPOBOTO
rermaro3y. € YOTHPU OCHOBHI HUISXH HAIUTHIIIKOBOTO
HAKOTIMYEHHS KHPY B OpraHi: 301IbIICHHS HAAXOPKCHHS
BUTBHUX KUPHHUX KUCIIOT, 3HIDKCHHS IIBUAKOCTI iX OKHC-
HCHHSI B MITOXOHJIPiAX, MiABMIICHUH CHHTE3 >KUPHHUX
KHCJIOT, @ TAKOXK IIOPYIICHHS BKIIOYCHHS TPUTIIICPUIIB
y ninonpoteinu ayxe Husbkoi ryctunu (JIIJIHI). Ane-
MeTioHIH BrutMBae Ha maroreHe3 MACXII sk monepe-
JHUK [Ty TaTIOHY Ta JOHOP METHIBHUX IPYII TSI CHHTE3Y
docoarnaunxoniny. OCTaHHIH € KPUTHYHO BAXKIMBHM
s yrBopensst JITIJITHI ta BuBeneHHsS TpUITTIIICPHUIiB
13 KJIITHH MEYiHKH. ExcriepuMeHTalbHO JTIOBEIEHO, 10
JeinnT MEeTIOHIHY Ta XOJIiHY HPU3BOANUTH 10 3HIKCHHS
PIBHS aJIEMETiOHIHY, HAKOIIMUYCHHS JKUPY Ta PO3BHUTKY
cTearoremnatury. ¥ AOCTIDKCHHAX Ha MOJENAX 0e3 reHa
MATI1A, BIANOBIJAILHOTO 3a CHHTE3 aJCMETIOHIHY,
criocTepirany mopymeHHs MoOimizamii mimigiB. Baxk-
JIUBO, II0 3HWKEHHS aKTUBHOCTI IIOTO T'¢HA BILIHBAE HA
YTBOPCHHS JIMIIB IIe 0 MOSBU BUANMUX 3MiH y TKaHU-
HaX. 3aCTOCYBaHHS aJIEMETIOHIHY IPOTSTOM CEMH JHIB
BUSIBIJIOCS JIOCTATHIM Juist yeyHeHHs aedinury JITTAHD
Ta crabimizamii ainigHoro oominy (Bingil et al., 2024).

Posmupenns cnexkTpa TepaneBTHUHOI Aii axeMeTio-
HIHY Ta CHJIIMapHHY Yy pa3i X CHIJbHOTO 3aCTOCYBaHHSI
0a3yeThCs HA YHIKATBbHUX BIACTHBOCTSIX KOXKHOTO KOM-
noHeHTa. HallBaXXJIUBILIOW OCOONMBICTIO aIeMETIO-
HiHY, sKa He MPUTAMaHHA CHUJIIMapuHYy, € HOro y4acTb
y Tpomuecax TpaHCCYIb(PypyBaHHA. 3aBISKH IHOMY
aJICMETIOHIH BUSIBIISIE BHCOKY €(EKTHBHICTH Y pasi
BHYTPIIIHBOIICYIHKOBOTO XOJIECTa3y, IO CYMPOBOIKYE
pi3Hi marojorii nmeuinku. Lleit edext miaTBepmKeHUI
HU3KOI0 BHCOKOAOKa30BHX pociimkenb (Fernandez-
Ramos et al., 2025).

Xoua o0ujBa 3acO0M AIFOTH Yy pa3i TOKCHYHUX Ta
JIKapChKUX YpaXkeHb, HasIBHI CYTT€BI BIAMIHHOCTI y iX
3actocyBaHHi. CHIIIMApHH € KPUTUYHO BAKIMBUM 3aC0-
OOM EeKCTPEHOI JOMOMOTH IIiJl 4ac OTPYEHHS OJimor0
MOraHkor. Y kpaiHax €Bpomnu WOro iH’eKIiiHi hopMu
€ 00OB’A3KOBMMH MJIsi BiJUINIEHh peaHiMalii. Perpo-
cniekTHBHUN aHami3 ganux 2000 mamieHTiB 3a 20 pokiB
I0Ka3aB, 110 3aCTOCYBaHHS CHIIMapHHY 3HIIKYE CMEpPT-
HICTh IiJ 9ac OTpyeHHs rpubamu a0 5,8%, Toxi sk 0e3

. 52

®dirotepanis. Yaconuc

HBOTO el Moka3HuK csarae 14,1%. Takox cumimapuH
e(eKTHBHUH y pa3l TOCTPOro TOKCHYHOTO TeMaTUTY,
CIPUYMHEHOTO TIEepe03yBaHHSIM Mapaneramony (Zane
Horowitz, 2022; Jang et al., 2025).

VY Bunajgkax XpOHIYHHX JIIKAPCHKUX TETIaTUTIB e(ek-
THUBHICTh CHJIIMAPUHY TIATBEP/HKEHA ITi]T Yac JIIKyBaHHS
NPOTUTYOCPKYIbO3HUMHU Ta MCHXOTPOIIHUMH Iperia-
paraMu, a TaKOX TMiJ Yac XimioTeparii OHKOJOTIYHHX
3axBopioBaHb. CyJacHi eKCIEPHUMEHTH TaKOX BKa3yIOTh
Ha WOro 3aXUCHY [iI0 y pa3i ypakeHb, CIPHYUHEHUX
D-ranakro3amMiHOM Ta JIIMOMONicaxapuiaMu TpaMHera-
THBHOI KHMITKOBOT hiiopu (Jafari et al., 2022).

AZIeMETIOHIH TaK caMoO YCIIIIHO BHKOPHUCTOBY-
€TBCS TSI KOPEKIIiT JTIKApChKUX YPaXKEHB i Jac Tepa-
mii TyOepkynbo3y Ta myxiauH. [IpoTre BiH HE BXOTUTH
JIO TIepeNTiKy 3aco0iB JUIsl JIIKYBaHHS OTPYEHb OJIiIO0F0
norankor0. Takum 4YHMHOM, KOMOiHAIis IUX PEYOBHH
y npenapari «Anenomak [limocy m1o3BoIsie 3HAYHO PO3-
HIMPUTH CIEKTP JIIKYyBaJLHOTO BILTUBY 32 Pi3HUX (OpM
TOKCHUYHOTO BIDIHBY Ha opraH (Vincenzi et al., 2025).

Han3suuaiiHO BaKJIMBHUMM € JOJATKOBI BJIACTHBO-
CTI CHIIIMApHHY, SIKi TAIOTh 3MOTY CYTTEBO PO3IIHUPUTH
CIEKTp TepaneBTHUYHHX eQekTiB komOiHamii. [lo Hux
HaJIe)KaTh aHTH(IOPOTUYHA, MPOTUITYXJIMHHA, IMYHOMO-
JTyJTFOBaJIbHA Ta )KOBYOT'1HHA aKTUBHICTh, 4 TAKOXK y4acTh
y peryisLii aronTo3y Ta CTUMYJIALIS pereHeparii rema-
TOIUTIB. AHTU(DIOPOTHYHA sl CHITIMApUHY 3yMOBIIEHA
Hacamriepel HOro 37aTHICTIO 1HT10yBaTH NEPETBOPCHHS
3ipuacTUX KJIITHH ME4iHKK Ha MiodiOpobnactu. Lle Bin-
OyBa€eThCS NUIAXOM MPUTHIYeHHS (HiOPOreHHMX IIISAXIB,
10 BiJMOBIAOTh 32 (DOPMYBaHHS IIUTOCKENIETa Ta CUH-
Te3 kojareHy. CHIIMapWH TaKOX BUSBILSIE TPOTHITYX-
JUHHI e(eKTH, SIKi MOB’sI3aHi 3 KOHTPOJIEM OKHCHOTO
CTpeCy, CTUMYJIISIIEI0 alloNTO3y MOIIKOIKEHNUX KITITHH
Ta PEryjsiic€lo KIITHHHOTO NuKiIy. JlocmipkeHHs Ha
MOZEJSIX TeMaTOUENIONIPHOT KapIUHOMH IIPOIEMOH-
CTpYBaJIM HOT0 3/IaTHICTh BIUIMBATH Ha Pi3HI CTalii KaH-
[eporeHe3y — Bijl iHiMiaIii 10 IpOrpecyBaHHs MyXJIHHH
(Omar et al., 2022; Venugopal et al., 2024).

BrnacTuBicTh CHIIIMAPUHY CHpPUATH pereHepaii
OpraHa € KpUTUYHO BaXKJIMBOKO JIJIsI MMALIIE€HTIB 13 XPOHIY-
HUMH TmarojiorissMu. Lle# nporiec NmoB’s3aHUi 13 aKTH-
Baltiero cuHtesy pudocomansHoi PHK, imoBipHO, yepes
CTUMYJIAIIIO (PepMEHTY ToJiMepasu [, Mo mpucKoproe
BiZTHOBJICHHS (DyHKIIIOHAJIBHOI TKAHWHH. 30KpeMa, CHJIi-
MapuH npurHiuye marpuany PHK ¢akropa pocty TGF-
beta, inridye NF-xB Ta 3amo6irae ctumymsiii 3ipuactux
KIITHH, PEryJIOIYH  MPOAYKIK  MO3aKJIITHHHOTO
MaTpukcy. ExcriepmMeHTanbHi maHi MiATBEPIKYIOTh,
IO CHIIIMApUH CIIOBUIFHIOE TPOTPECYBAHHS PaHHBOTO
¢i6po3y Ta 3MCHIIIY€e HAKOIMYEHHS KoJareHy-l y Tka-
HuHax nedinku (Venugopal et al., 2024).
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lemaronpoTekTop MalTh 3aXHUCHY J[il0 Ha BCl
OpraHU 3aBISIKU BIUTUBY Ha CHTHANBHI cuctemu ([ opua-
KoBa Ta iH., 2025; Saleh et al., 2024). Ykpaincbki BYCHI
pOOMSTh MOMITHHHA BHECOK Y BHPIIICHHS MUTaHb PO3-
POOKHM Ta BIPOBA/KCHHS CYyYaCHHX TOJIIKOMIIOHEHTHHUX
renaronpotektopis (Volodina et al., 2017). Pobotu ykpa-
THCBKMX YYCHHX NPUCBSUYCHI MOIIYKYy HOBUX MEXaHi3MiB
nii remarorporekropiB (Golembiovska et al., 2019).

BucnoBku. TakuM 4nHOM, HABeIEeHi JaHi 3 BiTUM3-
HSIHOI i 3aKOPIOHHOI JIiTEPaTypH CBiTYATH NMPO BaK-
JIMBICTh MOIIYKY i JOC/iAKEeHHS TenaTonpoTeKTopiB.
s rpyna mpenapariB J01oMara€ B KMTTEBHX i Biii-
CHKOBHX O00CTaBHMHAX, TOMY 10 3HIMAa€ CHMITOMU

Konduaikr intepeciB: BincyTHiil.
Buecok aBTOpiB:

nopyuieHb TpaBHoro kanaiy. Llsi rpyna npenaparis
cymMye a00 MOTEHLiIE il JikapchbKUX 3aco0iB, 110
NpU3HAYalTh Yy pasi ¢iopo3y, xkupoBoi auctpodii
NnevyiHKH, BKJIOYAKYU KapuuoHomy. Baxiausa 3nar-
HiCTh renaTonpoTeKTOPiB yCyBATH HENMPHUEMHI i IIKi/I-
JIMBI CHMITOMH Yy pa3i 3aCTOCYBaHHSI HEKPOTUYHUX
aHaJIbIeTHKIB (Mapaneramosiy), NPOTHUCTEPOITHMX,
NPOTHIYXJIUHHUX 3aco0iB pi3HOi OynoBH, aHTUOIiO-
TukiB. B pe3yabTari remaronporekTopu, 0co0JIMBO
POCJIMHHOTO NMOXOIKEHHSsI, MAJIOTOKCUYHI, € epeKkTHB-
HUMH TpenaparamMu, siKi HeoOXiIHO NMPOIOBKYBATH
AOCTIGKYBAaTH B JOKJIHIYHUX 1 KJIIHIYHUX ymoBax
3aB/sIKM iXHill edyeKTUBHOCTI Ta Ge3Me4YHOCTi.
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Puxenko O.1. — 36ip Ta aHami3 TaHWX, aHOTAIlil, y4acTh Y HAMTHMCAHHI CTaTTi;
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