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IMMUNOMODULATING EFFECT OF PHYTODRUGS

Topicality. Today it is known that infectious diseases, cancer diseases, diseases of vital organs and systems are accompanied by
violations of the indicators of the immune system, which requires the appointment of immunomodulators. It is herbal drugs that have
some advantages over synthetic and biotechnological means. Despite the fact that almost all herbal drugs have a positive effect on
the vital functions of the body, they, unlike synthetic and biotechnological ones, have less toxicity, a wider spectrum of action, greater
benefits compared to risks, more accessible and, most importantly, more effective. Doctors of Ukraine, countries of the East, such as
China, Vietnam, India and others, turn to herbal drugs as means of accompanying therapy. Therefore, it is very important to generalize
information about the immunomodulatory effect of herbal drugs in order to familiarize pharmacologists and doctors with this problem
in order to intensify medical care for patients in cases where a violation of the indicators of the immune system is diagnosed.

The aim of the study — to determine the main indicators of the activity of the immune system, which makes it possible to more
purposefully prescribe herbal drugs with an immunomodulatory effect in diseases with violations of these indicators.

© L. Belenichev, N. Gorchakova, T. Harnyk, O. Shumeyko, O. Klymenko, O. Klymenko, Yu. Chemerys 5 =



MeguuuHa. Papmauin

Research methods. On the basis of research data from domestic and foreign literature, SCOPUS publications, “Web of Science”,
Google Scholar, determine the indicators of the immune system, which allow to establish the immunoregulatory effect of herbal drugs
and to identify promising herbal drugs that have immunocorrective properties in pathological conditions.

Research results. The analysis of literature data made it possible to distinguish non-specific and specific indicators of immunity.
Non-specific indicators include such indicators of resistance as constitutional, phagocytic and lymphoid. Lymphocytes are the main
cells involved in the body s immune responses. These cells are unique because they arise from hematopoietic stem cells and undergo
maturation stages in primary lymphoid organs. In secondary lymphoid organs, they are separated depending on certain functions.
T-lymphocytes are effector cells that play a regulatory role, and B-lymphocytes produce antibodies. The third type of lymphocytes
is natural killers (cytokine lymphocytes, NK), which play a role in implementing the adaptive and innate immune response. The
development of the immune response begins after the activation of lymphocytes of the immune system, which are subsequently activated
by antigens. Antibodies (immunoglobulins) are the result of the activation of cells that have gone through the stages of differentiation.
Immunoglobulins are glycoproteins that play an important role in antigen recognition and complement activation. Divided into IgG,
IgM, IgA, IgD, IgE. These are soluble proteins that regulate the immune system, innate immunity, and the adaptive response to infection.
They are considered chemical mediators (messengers) produced by various types of cells. This family includes tumor necrosis factor
(TNF), interferons (IFN), chemokines, transforming growth factors (IGF), colony-stimulating factors (CST). There are interleukins,
designated as IL1-IL-32.

Unrelated interleukins meet three criteria: their genes must be cloned, they must be induced in leukocytes, and their biological
activity in inflammatory processes must be consistent and catalytic.

Proteins included in the complement system are represented by cell-bound proteins whose function is to strengthen defense
mechanisms against foreign proteins. Most complement proteins in blood plasma are synthesized in the liver, with the exception of C1,
which is produced by epithelial cells, and factor D, which is synthesized in adipose tissue.

Additional sources of synthesis of complement proteins are monocytes and macrophages. Thus, by establishing changes in the
indicators of the immune system in certain pathological conditions and under the influence of herbal drugs, it is possible to determine
the areas of purpose of herbal drugs. In the literature, there are data that divide the drugs of the plant group depending on the
predominant effect on certain indicators of the immune system.

Literature reviews describe the most frequently used plants, usually galenic, sometimes new galenic and biotechnological drugs,
and focus on their influence on the indicators of the immune system. Thus, the immunoregulatory properties of echinacea, rhodiola
rosea, ginger, garlic, soy and geranium are analyzed. As for some plant extracts, attention is indicated and emphasized on the expediency
of their appointment for COVID-19, melanoma and other cancer diseases.

Conclusions. Awareness of markers of immune system indicators that change in infectious, oncological diseases, diseases of vital
organs and the mechanisms of effect of herbal drugs in these conditions will contribute to increasing the effectiveness of treatment of
widespread diseases.

Key words: immunomodulating effect, herbal drug, increasing the effectiveness and safety of treatment.
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IMYHOMOAVYJIOIOYA J15 ®ITOIIPEITAPATIB

Axkmyanvuicme. Huni 6ioomo, wjo ingexyiiini, OHKO3axX80pI06anis, X0poou HCUMMEBO BAICIUBUX OPeANIE [ CUCEM CYNPOBO-
02ICYIOMbCA NOPYWMEHHAMU NOKA3HUKIGE IMYHHOT cucmemu, wo nompeoye npusnaients imynomooynsimopie. Came pociunni npenapamu
Malomb 0esKi hepegazu nepeo cCuHmemuiHuMU i biomexnonozivnumu 3acobamu. Ipu momy, wjo npakmuuno 6ci pocaunui npenapamu
607100110Mb NOUMUSHUM BNIUBOM HA HCUMMEBO BANCIUG] (QYHKYIT OpeaHizmy, 6OHU, HA 8IOMIHY 610 CuHMeEMUYHUX i OiomexHono2iu-
HUX, 80J100i10Mb MEHULOI0 MOKCUYHICIIO, OilbUl WUPOKUM CHEKMPOM Oil, OLIbULOI0 KOPUCTIO NOPIGHAHO 3 PUSUKAMU, Oilb OOCTYNHI
ma uavisaxcaugiuie — 6invw Oiesi. [Jo pociunnux npenapamis K 3acobie cynpogooicyiouoi mepanii 36epmaromucs nikapi Yipainu,
kpain Cxooy, maxux ax Kumaii, B ’emuam, [noia mowo. Tomy Oyorce 8axciusum € y3a2anbHeHHs 8i0oMocmeti npo iMyHOMOOYI0I0UY
dito imonpenapamis 015 03HANUOMAEHHS (PAPMAKON02IE I TIKAPI6 3 YIEI NpodIeMor 3 MemoK IHmeHcupikayii Meouuroi donomoau
X6opuM Yy 8UNAOKax, Koy 0iazHOCMYEMbCs NOPYUIEHHSA NOKAZHUKIE IMYHHOT cucmeMu.

Mema 0ocnidscenna — euznauumu 20106Hi NOKA3HUKU OIANLHOCHI IMYHHOI cucmemu, wo 00360JA€ YLNeCnpAMOBAHO NPUSHAYAMU
Gimonpenapamu 3 imyHomooynio040io Jicio y pazi 3axeopioaib 3 NOPYUEHHAMY YUX HOKAZHUKIG.

Memoou oocnioncenna. Ha niocmasi yux docniodcens gimuusnsanoi ma sapyoiocroi nimepamypu, euoans SCOPUS, “Web of Science”,
Google Scholar sapmo eusnauumu nokasHuKu iMyHHOI cucmemu, wo 0036071A10Mb CIMAHOBUMI IMYHOPE2YIOI0YY 0it0 POCIUHHUX Npenapa-
mie, ma 3a3Hauumu NeEPCReKMuBHI pimonpenapamu, sIKi 60100iH0Nb IMYHOKOPE2YIOUOI0 8IACMUBICINIO Y PA3L NAMOIOSTUHUX CIMAHIE.

Pesynomamu 0ocnioscens. Ananiz oanux gimepamypu 003601ué UOLUMU Hecneyuiuni ma cneyugiuni nokasnuxu imynimemy. J{o
HecneyuqhiuHux NOKA3HUKIG HANEHCAmb MAKi NOKA3HUKU Pe3UCTNEHMHOCTI, K KORCMumyyitinuil, gazoyumapHutl ma aimgoionuil. Jlimgpo-
Yumu € OCHOBHUMU KIIMUHAMU, AKi 6epymy yuacmo y IMYHHUX 6I0N06i0Ax opeanizmy. Li Knimunu € yHiKanoHumu, OCKilbKU UHUKAIOMb
3 2eMONOEMUYHUX CIOBOYPOBUX KIIMUH | NPOXOOAMb emanu 003pI6ants y NepeuHHuxX 1im@oionux opeanax. Y emopunHux aimgoionux
Opeanax G0HU GIOOKPEMILEHI 3aNedHCHO 6I0 nesnux (ynkyiu. T-nimpoyumu € egpekmoprumu Kimunamu, sKi GUKOHYIOMb Pe2yaiody poib,
a B-nimghoyumu npodykyromv anmumina. Tpemiv mun aimpoyumie — nHamypanvhi Kinepu (yumoxinni nimgpoyumu, NK), saxi eidieparoms
pob Y peanizayii adanmusnoi ma 6poodiceHol IMyHHOI 8I0n06ioL. Po36umox iMyHHOI 6I0N08IOI pO3NOYUHAEMbCS NICS AKMUSAYii 1imgo-
yumie IMyHHOI cucmemu, wo HA0AL aKMusymbcs aHmueenamu. Anmumina (iMyHo2n00yniHy) — ye pe3ymvmam akmueayii KiimuH, sKi
npotiuu emanu ougpepenyiayii. ImynoenoOyninu € 2nikonpomeinamu, siKi 6i0ieparoms 6adiciugy poib Y PO3NI3HAGAHHI AHMUSEHIE MA AKM-
sayii komnaemenmy. Ilooinsoms na IgG, IgM, IgA, I1gD, IgE. I]e po3uunni 6inku, sAKi pe2yntoroms iMYHHY CUCIEMY, 6POOICEHUI IMYHImem
ma adanmueny ionogiob Ha iHGhexyito. Ix 66aicaromy XiMiuHUMU NOCEPEOHUKAMU (MECEHOICEPAMUL), U0 NPOOVKVIOMbCS PIHUMU MURAMU
xaimun. J{o yiei poounu Hanexcams ghakmop nexposy nyxaun (OHII), inmepgheponu (IQH), ximokinu, mpancgopmyroui pocmxosi pakmopu
(IGF), kononiecmumymoroui ¢haxmopu (CST). Marome micye inmepneiixinu, wo nosnavaiomocsi sik IL1-IL-32.

Iumepnetixinu, sKi He n08 a3aHi Midic 06010, 8I0N0GIOArNb MPbOM KPUMEPIAM: IXHI 2eHU NOGUHHI OYMU KIOHOBAHI, GOHU NOBUHHI OYmu
iHOYKOBaHI Y NetiKoyumax, a ixus 0ionoeiuna akmusHicmy nio 4ac 3anarbHUX nPoyecie NogUHHA OYmMi NOCIIO08HOI MA KAMAAIMUYHOTO.

bBinku, ski 6x005mb y cucmemy KoMnieMeHmy, npeoCmasieHi KIIMUHHO-36 A3aHumu OLIKamu, QyHKYyis SKux noiseac y noCuieHti
Mexanizmie 3axucmy npomu 4yxicopionux 0inkie. binbuiicms 6inkie komniemenmy y niasmi Kposi CUHMe3VIOmvCa y nedinyi, 3a 6UKio-
uennam Cl, axuil npoOyKyemvcs enimenianbHumMu KIimunamy, a maxodic pakmopa D, wo cunmesyemuvcs y sHcupositi mkaHuni.

Hooamkosumu Odicepenamu cunmesy OinKie komniemenmy € MOHoOyumu ma maxpogazu. Takum dunom, 6CmMaHo6mIO0YU 3MiHU
NOKA3HUKIE IMYHHOI cucmemu y paszi neGHUX NAMOIOSIYHUX CMAHIE Ma Ni0 6NAUSOM (QIMONpenapamis, MOXICHA BUSHAYUMU cpepu
NpU3HaueHHs poCIUHHUX npenapamis. Y nimepamypi € 0aui, aKi noodinsAioms npenapamu pOCIUHHOL 2pyniL 3a1edicHO 8i0 NepesalcHo2o
GNIUBY HA MI YU [HWI NOKA3HUKY IMYHHOI CUCTEMU.

B oenaoax nimepamypu naoaemuca xapakmepucmuxa yacmiuie 2a1eHO8UX, iHOOi HO802AIEHOBUX A OIOMEXHON0IYHUX Npenapamis,
HAUOILbW 4aACmOo 3aCMOCOBAHUX POCTUH, MA AKYEHMYEMbCA y8adaa Ha iX 6NIu6i Ha NOKasHuKu imynnoi cucmemu. Tak, ananizylomocs
iMynopezymooui enacmusocmi exinayei, pooionu poscesoi, imoupsa, yacHuky, coi ma zepani. LLJo0o 0esaxux pociuHnux ekcmpakmie, mo
6KaA3VEMbCS | akyenmyemucs ysaza na ooyinbnocmi ix npusnauenns npu COVID-19, menanomi ma inuiux 0HKO3aX80PIOBAHHSIX.

Bucnoeku. Obiznanicms w000 mMapkepie NOKA3HUKIG IMYHHOL cucmemu, sIKi 3MIHIOIOMbCSL Y pasi iHeKyitinux, OHKO3AX80PIO6AHb,
X60POO6 JHCUMMEBD BAICTUBUX OP2AHIE MA MEXAHIZMIG 6NIUBY POCIUHHUX NPENAPAMI6 NPU YuxX CMAHAX, Cnpuamume nioguwyennio egex-
MUEHOCMI JIIKYS8AHHA WUPOKO NOULUPEHUX 3AXE0PIOEAHD.

Knrwuosi cnosa: imynomodynooua 0is, pimonpenapam, nioguujeHHs eghekmugnocmi, Oe3neuHocmi JiKy8anHsI.
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Introduction. Actuality. Medicines that correct the
activity of the immune system are more correctly called
immunomodulators. In the literature, their names are
more often found as immunostimulants, and therefore
the pharmacology of these agents is described together
with autogens. At the same time, it is known that some
of them, along with the immunomodulatory effect, can
have a calming effect on the nervous system. An exam-
ple is the ashwagandha plant (lat. Withania somnifera).

The immune system is a natural self-defense mecha-
nism that discriminates between protective and non-pro-
tective molecules (Cingi et al., 2023). The determination
of the effect of herbal drugs on the performance indica-
tors of the immune system will help to make a new con-
tribution to the treatment regimens for diseases accom-
panied by changes in the main indicators of its activity.

The aim of the study — to determine the main indica-
tors of the activity of the immune system, which makes
it possible to more purposefully prescribe herbal drugs
with an immunomodulatory effect in diseases with vio-
lations of these indicators.

Research methods. On the basis of research data
from domestic and foreign literature, SCOPUS publica-
tions, “Web of Science”, Google Scholar, determine the
indicators of the immune system, which allow to estab-
lish the immunomodulatory effect of herbal drugs and
identify promising herbal drugs that have immunocor-
rective properties in pathological conditions.

Research results and their discussion. Phytod-
rugs have immunoregulatory properties in pathological
conditions (Rosales & Uribe-Querol, 2017; Striz et al.,
2014).

The immune system has several stages of creating
resistance, including the skin, hematopoietic, diges-
tive, urinary, and other systems. Factors of non-specific
immunity such as constitutional, phagocytic and lym-
phoid systems are released in the body.

Phagocytosis, which begins with physiological con-
tact between the functioning of leukocytes and a foreign
cell and the formation of a phagosome after displace-
ment, is important in determining the adaptive effect.
After displacement of cytoplasmic granules, phagosome
is formed. The latter connects to the outer shell of bac-
teria and helps prepare it for phagocytosis. Phagocytes
have receptors for immunoglobulins and complement
components that help phagocytosis (Abbas & Lichtman,
2019).

Leukocytes, among which eosinophils, basophils,
neutrophils, monocytes, and lymphocytes, can take part
in cellular defense mechanisms.

Lymphocytes form the basis of acquired immunity.
Lymphocytes, which arise in hematopoietic cells and
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mature in primary lymphoid organs, then enter second-
ary organs: spleen, lymph nodes, adrenal glands, ton-
sils, appendix, lymphoid tissue associated with mucous
membranes. In the effector organs, T-lymphocytes are
released, which as effector cells perform a regulatory
role. B-lymphocytes produce antibodies. Lymphocytes,
natural killer and cytotoxic NK lymphocytes, are very
important for the immune response. The thymus is capa-
ble of producing T-lymphocytes, even when it is reduced
in size. After lymphocyte differentiation is complete,
T-lymphocytes leave the thymus and B-lymphocytes
leave the bone marrow.

The immune system is regulated by soluble proteins
and cytokines. They are produced by various cells and
regulate both the immune and hematopoietic systems.
Induction of cytokines occurs as a response to stim-
uli: bacteriological, lipoproducers, bacterial proteins
and others, with the help of a cell adhesion molecule,
as well as through the recognition of foreign antigens
by lymphocytes. Cytokines include tumor necrosis fac-
tor (TNF), interferons (IFN), chemokines, transforming
growth factors (TGF), colony-stimulating factors (CSF),
and interleukins (IL), of which there are currently 32,
from IL-1 to IL-32 .

Cytokines have a pleiotropic effect, acting not only
on cells of the immune system, but also on other cells.
Transforming growth factor includes three isoforms:
TGF-B1, TGF-B2, TGF-B3. TGF-f is a regulator of cell
growth, differentiation, apoptosis, migration and inflam-
matory response. Complement is a complex series of
bound proteins. The complement system must be con-
trolled so as not to cause tissue damage. Most com-
plement proteins are synthesized in the liver, with the
exception of protein C1, which is synthesized by intes-
tinal cells, and factor D, which is synthesized in adipose
tissue. Other cells, such as monocytes and macrophages,
are additional sources of early complement components:
Cl1, C2, C3.

The lectin pathway is one of the means of activa-
tion of the complement system that does not require the
presence of antibodies. One of the key ways of lectin
binding is its interaction with lactose, that is, with the
help of sugar, in the presence of glycoproteins (MDL).
The development of the immune response in the body, in
particular the activation of lymphocytes, occurs with the
participation of substances called immunogens or anti-
gens. At the same time, an immune response is formed,
which includes the synthesis of antibodies (immunoglob-
ulins). Currently, several classes of immunoglobulins
are known, which are determined by the electrophore-
sis method: IgG, IgA, IgM, IgD, IgE. Immunoglobu-
lins belong to the humoral link of the immune system.

Ne 71,2025
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The immunomodulating effect is aimed at the indicators
listed above (Nicholson, 2016; El-Radhi, 2018; Din-
arello, 2017; Yazdani et al., 2015; McNab et al., 2015).

The interest in herbal remedies that can be used in
diseases to support the activity of the immune system as
part of complex treatment is related to their lower toxic-
ity, availability, low cost and influence on the indicators
of the immune system (Deva et al., 2023).

Some herbal medicines continue to be prepared
according to Ayurvedic recipes. Immunomodulatory
properties of plants determine their constituent com-
ponents. Herbal remedies are conditionally distributed
according to their effect on one or another link of the
immune system.

Thus, the synthesis of interferon can be influenced
by medicinal argan, aloe tree, Icelandic moss and others;
geranium, anise and others increase the content of lyso-
cin; the complement system is affected by wild mallow,
basil and others; horsetail, St. John’s wort and others
increase the activity of phagocytosis; activate phagocy-
tosis of celandine, black elderberry; T-lymphocytes are
affected by stinging nettle, garden marjoram and others;
licorice root affects B-lymphocytes (Mishchenko et al.,
2020).

One of the medicinal plants whose bark has immu-
nomodulatory activity is patala (Sweet-smelling ste-
reosperm) or stereospermum. There are galenic drugs
from the leaves of this plant, which have a wide range
of action. The effect of galenic drugs of leaves on colds,
diseases of the intestine, liver and respiratory system has
been established experimentally. Experimental studies
have shown its anti-inflammatory and immunomodula-
tory effects. The active substances of the root are N-tri-
acontanol, dehydrotectanol and lopagon (affects cell
growth). Galen drugs from the root of the plant have an
immunomodulatory effect, affecting phagocytosis and
increasing the level of neutrophils and T- and B-lym-
phocytes. Due to these properties, they are prescribed in
the complex treatment of diseases of the respiratory tract
and digestive tract.

Galen drugs are prepared from the branches and
leaves of the plant. The roots contain such active sub-
stances as N-triacontanol, dehydrotectanol, dehydrol-
opagon and lapagon. Galen drugs from the root have
immunomodulatory properties. They have non-specific
immunomodulatory activity and can affect phagocyto-
sis. It was later established that the galenic preparation
from the root can also affect erythropoiesis and leuko-
poiesis. In various in vivo studies, it was established that
the plant extract has an immunomodulatory effect.

Tinospora sinensis (Chinese Tinospora, Tinospora
heart-shaped) is a herb whose galena drugs have immu-
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nomodulatory activity. Later, it was established that the
alpha-glucan isolated from the herb has immunomodu-
latory activity, which is manifested due to the content
of 11-hydroxymastakone, N-methyl-1,2-pyrrolidone,
N-formylammonium, N-formylalonium, sortiloside
and other compounds that affect 11 -hydroxymastacon,
N-methyl-2-pyrrolidone, N-formylalonium and tino-
cordizide. These components contribute to an increase
in the level of nitric oxide, reactive oxygen radicals and
phagocytosis.

Atractylodes lancea (Chinese atractyla, flat atrac-
tyla) — the active substances culmesmol and atractylo-
dine were studied for their ability to prevent the death
of animals with cholangiocarcinoma. In addition, the
immunomodulatory properties of galena drugs of the
plant were determined. Atractylodes lancea — bioactive
compounds were identified in the extract, in particular
culmesmol and atractylodine, which showed activity
in an experiment in cholangosarcoma. The above-men-
tioned active compounds determined the immunomodu-
latory effect of the plant extract, as well as the effect on
the size of cholangiocarcinoma.

Its therapeutic properties were proven in the first
phase of clinical trials, which also confirmed its immu-
nomodulatory properties due to the presence of atracty-
lodin, which blocks interleukin-6. At a dose of 1000 mg,
the drug increased the production of cytokines (TNF-
a, IL-7, 1L-2, IL-4) and decreased the production of
IL-10 and IFN-y compared to placebo. In capsules, the
extract lowered the content of all cytokines and inhibited
IL-17A, increased the subpopulation of lymphocytes:
B-lymphocytes, CD8+ cytotoxic T-lymphocytes, CD4+
T-helpers, and NK cells.

Stevia rebaudiana (stevia honey). Stevoside is a dit-
erpenoid glycoside with various pharmacological prop-
erties. Stevoside is effective in liver damage due to its
antioxidant, anti-inflammatory, anti-tumor and anti-dia-
betic effects. Against the background of administration
of thioacetamide to rats, stevoside eliminated histolog-
ical and structural changes in the liver. Stevoside pre-
vented thioacetamide-induced changes in the content of
glycolysis products and also improved liver function.
Thioacetamide increased the level of p65 mRNA, but
this effect was less pronounced under the influence of
stevozide, which is confirmed by Western studies. Ste-
vozid showed a prophylactic effect in in vivo experi-
ments.

Bamboo-shaped leaf weeder (Phyllostachys bambu-
soides) is a source of flavonoids, glycosides, and antioxi-
dants. The active fraction of the plant contains flavonoids
orientin and isorientin. The immunomodulatory activity
of these fractions was shown in experiments on mice. The
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active substances stimulate the proliferation of epithelio-
cytes and improve the function of macrophages. The drug
regulates the formation of nitric oxide, increases the syn-
thesis of cytokines TNF-y and 1L-4, as well as the expres-
sion of CD80 and CD86 in mice.

Cassia fistula (Cassia fistula) is considered one of the
most famous plants used in Ayurveda and is used to treat
many ailments, including pruritus, vitiligo, diabetes,
and hemoptysis. An extract is prepared from the leaves
and shavings, which has an immunomodulatory effect,
increases the density of the skin, and also activates the
proliferation of T- and B-lymphocytes.

Tinospora crispata (7inospora crispa). Plant extracts
contain phenols and flavonoids, such as catechin, methe-
olin, murine, rutin, which have significant antioxidant
properties. These phenolic components are responsible
for the antioxidant activity. There are studies that con-
firm that this plant is a source of antioxidants. The plant
has also been found to have eicosanoid properties, as
well as cardiotonic compounds such as cardioside, bol-
din and quercetin.

Dendrobium catenatum (orchid of peace). The active
substances of the plant have immunomodulatory prop-
erties and are a trigger for NF-kB, transmitting signals
from Janus kinase, which activates transcriptional sig-
naling pathways. The effects of leaf and stem extracts
have immunomodulatory properties. The extract affects
the activity of NK cells and increases the formation of
NO, which dose-dependently stimulates the activity of
macrophages. The extract can increase the production of
IL-2 and IL-4. The drug increases the content of NO,
IL-4, IL-1B, TNF-a.

Chlorophytum borivilianum (Safed Musli). The plant
extract has immunomodulatory properties. Thanks to
plant polysaccharides, the content of NK cells increases,
and an increase in the level of immunoglobulin G is also
noted.

Spock is spotted. Immunomodulatory activity of
the extract is manifested due to polysaccharides. In the
experiment, this galena preparation showed antiviral
activity, increased the level of immunoglobulin, and also
increased the content of IL-6 and TNF-a cytokines.

Clerodendrum splendens (clerodendrum brilliant).
The volatile oil of this plant was isolated and studied,
which made it possible to establish its immunomodula-
tory activity. This oil was used against Staphylococcus
aureus and Shining white. The investigated plant extract
increased the content of NO, 1L-12, IL-1p, IL-6, IL-10,
TNF-a, as well as granulocyte-macrophage immunos-
timulators. An increase in the level of growth factor in
lymph nodes and a decrease in TNF-a, IL-13, IL-17, and
interferon y were also noted.
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Glycyrrhiza uralensis (sweet Chinese). Polysaccha-
rides isolated from the plant had an effect on prolifer-
ation in vitro, which indicates the presence of immu-
nomodulatory activity. Further experiments on rats
confirmed the effect on the immune system, showing
changes in the spleen and thyroid gland. Blood analysis
showed changes in the levels of TNF-a and other indica-
tors of immunogenesis.

The paws of the Arctic L. (big burdock). Fructolipo-
saccharides are the active substances of the root of the
plant, which lower the level of sugar in the blood, reg-
ulate metabolism and promote the sorption of minerals.
The immunomodulatory activity of compounds has been
proven in experiments alive and in vitro; they affect the
activity of macrophages and increase the level of nitric
oxide.

Lepidium meyenii (Peruvian poppy). The plant is a
natural source of polysaccharides, which determine its
biological activity and immunomodulatory properties.
The antioxidant properties of the active substances have
been established experimentally.

Eurycoma longifolia (Eurekama long-leaved). A
small series of experiments on the effect of polysaccha-
rides revealed that their immunomodulatory activity is
associated with the effect on phagocytosis.

Ligustrum vicaryi Rehder (Vicari hybrid violet). The
phenotype and properties of plants are determined by the
content of chlorophyll. Plant polysaccharides have the
ability to show immunomodulating and adaptive effects.
Later, it was established that they improve the expres-
sion of IL-10, TNF-a, dose-dependently.

Stachytarpheta cayennensis. The plant leaf extract
has analgesic, antimalarial and anti-inflammatory
effects. This year, the plant was found to have an immu-
nomodulatory effect.

Aegle marmelos. plant The plant contains a number
of biologically active substances: carotenoids, phenols,
alkaloids and flavonoids, due to which its extracts show
effectiveness in chronic diarrhea and other conditions
associated with digestive tract disorders.

Gentiana olivieri Griseb. Galenic drugs of plants are
prescribed for many diseases in the East, in particular in
the Southeast, where they were mentioned in Ayurveda.
In the form of aqueous solutions of flowers, they are
taken under increased pressure. Thanks to alkaloids,
terpenoids and other active substances, the immuno-
modulating activity of the plant is manifested. Alcoholic
extract increases phagocytosis. It is believed that the
plant extract affects both cellular and humoral immunity.

Rhaphidophora korthalsii Schott. Plant extracts have
traditionally been used to treat tumors, as they had a
cytotoxic effect on cancer cells. Experiments proved the
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presence of immunomodulatory activity, the ability to
influence NK cells, Gamma immunoglobulins and the
level of IL-2.

Amorphophallus changed. The plant is used in cook-
ing, for the treatment of toxic diseases, as an antidote
for snake bites, and also to relieve itching. Galen drugs
from this plant have antibacterial and hepatoprotective
activity. Toxicological studies indicate low toxicity of
the extract, which allows its use for long-term treatment.
In vitro the ability of the plant to influence the prolif-
eration of endothelial cells was established. Due to the
content of concanavalin, the drug can affect the cells of
the spleen, increase the production of antibodies and
dose-dependently affect the processes of hemolysis.

Momordica charantia (Chinese bitter gourd). The
extract of the fruits of this plant can show both immu-
nostimulating and immunosuppressive properties. It
stimulates phagocytosis and activity of splenocytes. The
effect on phagocytosis was confirmed by experiments on
white mice that were injected Salmonella typhi. Viola-
tion of the function of T-lymphocytes is associated with
a violation of their proliferation, which includes mac-
rophages. In patients with impaired T-lymphocyte func-
tion, impaired proliferation and immunosuppression
are observed. The drug affects the level of nitric oxide,
free oxygen radicals and lysosomal phosphatase, with a
change in the number of neutrophils and macrophages.
Recent data confirm the immunostimulating effect of the
extract.

Moringa oleifera Lam. — a herbal plant containing
micro- and macroelements that contribute to its medici-
nal properties. It is used to treat asthma, bronchitis, mas-
titis, skin diseases and infections, including HIV/AIDS.
The ability of plant extracts to treat various diseases is
due to its multicomponent antioxidant properties. The
antioxidant effect of the plant was found in many organs.
Treatment improves biochemical and hematological
parameters.

Trichopodium zeylanicum (Gaertn.) Thwaites. In
experiments on rats, the immunomodulatory effect of
the plant extract was established, which helps to increase
the content of neutrophils and the level of hemoglobin in
the peripheral blood. The plant extract can increase the
tone of the body, has rejuvenating properties.

Schwartzia brasiliensis (Choisy) Bedell ex Gir. Den-
gue virus damages various dendritic cells, monocytes,
hepatocytes, and endothelial cells. When rats were
infected, the content of TNF-a, IL-6, and IL-8 increased,
indicating damage to the vascular endothelium. On
the other hand, this indicates the activation of defense
mechanisms. Monocytes also intervene in the defense
response by increasing interferon-y and reducing the
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effect of inflammatory cytokines, in particular TNF-a.

Phyllanthus mellerianus. The plant extract helps with
diarrhea, dysentery and tuberculosis. The drug is useful
in many diseases due to its immunomodulatory proper-
ties, including antioxidant, immunomodulatory and anti-
tumor effects. It improves hematological and biochemi-
cal parameters. In experiments on rats, the drug restored
indicators against the background of cyclophosphamide.

Alstonian scholar. Alkaloids and terpenes isolated
from the plant have immunomodulatory properties
(Vijay, 2018).

In Indian medicine, a herb with leaves resembling a
heart was used — Tinospora cordifolia, which also had
the name Giloy/Guduchi (Roy et al., 2021).

Galen drugs increased the activity of macrophages
when pathogens entered the body during infectious dis-
eases and increased the activity of the immune system.
This plant was mentioned in Ayurveda, where it intensi-
fied the immune defense. It had hypolipidemic, anti-in-
flammatory, anticarcinogenic and antimutagenic proper-
ties that actively participated in detoxification processes.
These drugs activated T- and B-lymphocytes, as well as
natural killer lymphocytes. They are used to treat con-
ditions when there is resistance to gram-positive and
gram-negative microorganisms. In infectious diseases,
galenic drugs of toxins showed an antitoxic effect.

Tulasi (holy basil). Galenic drugs of this plant
improve mental and physical activity. The grass and
leaves contain vitamin C, which explains their immu-
nomodulatory effect and ability to form resistance to
diseases. The juice of the plant is used for fever, dis-
eases of the respiratory system and asthma. Galen drugs
have anti-stress and anesthetic properties. Extracts from
the plant are used for liver diseases and cardiovascular
diseases. Antiviral, antimicrobial and antiallergic effects
were confirmed in experiments. The drugs reduce the
level of substances that cause hypersensitivity due to the
content of antioxidants. The plant contains zinc and vita-
min C. The drug has antioxidant and antiviral properties,
is effective for colds and sore throats, can be used as
an antiseptic for hand treatment due to its antimicrobial
properties. In India, tea or balm is made from this plant
to treat colds. The plant extract is useful for immuno-
modulatory and antimicrobial effects in respiratory dis-
eases. The plant is involved in detoxification processes,
which is important along with its antimicrobial and anti-
viral activity in respiratory diseases, including asthma.
In addition, galenic drugs of this plant are recommended
for diarrhea, gastritis, diseases of the cardiovascular
system. Recently, these drugs are used for increased
excitability, disorders of the nervous system, diseases
of the liver and digestive tract, as well as in gynecolog-
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ical practice. The active components of the leaves are
sesquiterpenes, monoterpenes, bornyl acetate, beta-el-
ement, ursulic acid, biolin, antigenin 7-D-glucuronide,
methionine, 7-O-glucuronide, orientin and molludistin.
The plant contains many sequiterpenes, monoterpenes,
bornyl acetate, beta-eclement, camnestyrol, cholesterol
and beta-sitosterol. Modern medicine also pays attention
to the unique properties of Tulasi (Sharma et al., 2017).

Garlic (Allium sativum). It is a component of food.
Antioxidants in garlic help with diseases that are accom-
panied by oxidative stress. Thanks to biologically active
components, garlic has immunomodulatory and anti-in-
flammatory activity. The main active substances are
alliin and allicin, into which alliin is transformed. How-
ever, allicin is unstable and quickly turns into other sul-
fur-containing compounds. In recent years, substances
such as disulfide, S-allylcysteine, and diethyl sulfide
have also been identified in garlic. Garlic has antibacte-
rial, antiviral, antidiabetic, antihypertensive, cardiopro-
tective and hepatoprotective properties. Currently, the
biological components of garlic that provide its immu-
nomodulatory activity are being studied. Garlic affects
both gram-positive and gram-negative microorganisms.
He shows activity about Shigella spp., Klebsiella spp.,
Escherichia coli, Staphylococcus aureus and Pseu-
domonas aeruginosa. In recent years, the effectiveness of
its components has been confirmed in relation to Strep-
tococcus mutans and Streptococcus faecalis. Garlic also
helps reduce respiratory symptoms in COVID-19. The
specific activity is mainly due to alliin. The active sub-
stances of this plant have been known since Ayurveda.
Among them are sequiterpenes, monoterpenes, metheo-
lin and other biologically active components.

Turmeric. A plant better known as turmeric. Turmeric
extracts have been found to have antimicrobial and anti-
oxidant properties due to the presence of polyphenols.
Turmeric drugs have the ability to show antioxidant
activity and increase immunity (Nakhostin-Roohi et al.,
2016).

It should be recognized that all the mentioned active
substances of plants have immunomodulatory, anti-in-
flammatory and antimicrobial effects. Some of them also
affect other organs and systems, showing antimicrobial,
antifungal and antitumor activity (Sherly et al., 2023).

The antioxidant properties of turmeric are due to
polyphenolic components that provide an antimicrobial
effect. These substances reduce the content of malond-
ialdehyde and free oxygen radicals. Although curcumin
may slightly reduce the activity of antioxidant enzymes
such as catalase, superoxide dismutase and others, this
does not affect its value and properties in general. It pro-
vides antimicrobial activity and acts as a scavenger of
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oxygen radicals. Due to biologically active compounds,
turmeric has a wide spectrum of pharmacological activ-
ity. Its effects include anti-inflammatory, anti-mutagenic
and antioxidant effects.

Antimutagenic activity has been determined in plants
along with their ability to protect the structure and func-
tion of important organs.

Ginger (Ginger). Ginger has antioxidant, antitumor
and anticoagulant properties. The plant contains poly-
saccharides, polyphenols and other biologically active
compounds. Ginger also has significant antimicrobial
and immunomodulatory properties. Its extract or tea is
often prescribed for inflammatory processes and tumors.
Ginger extract exhibits pronounced immunomodulatory
and antioxidant effects.

Ginger extract helps with coughs, runny noses, res-
piratory diseases, nausea, vomiting, food poisoning and
arthritic pain. Ginger has antimicrobial, anti-inflamma-
tory and anti-tumor properties. The active substance of
ginger is gingerol, which includes ambicin, alin, aton,
as well as allinase, peroxidase, and myosinase enzymes.
The drug increases the activity of glutathione peroxidase
and superoxide dismutase enzymes, which confirms its
immunomodulatory and antimicrobial activity.

Immunomodulators include plant metabolites that
contribute to increasing the resistance of the immune
system. Metabolites of some plants have immunomod-
ulatory properties, thanks to which they can be used as
gerontological, antitumor and antimicrobial agents.

Polyphenols and phenols are active components of
many herbal drugs. They contain one or more hydroxyl
groups in the aromatic ring derived from phenylalanine
or tyrosine. In the process of metabolism, these com-
pounds can be transformed into other substances, for
example, stilbenes, which contain two aromatic rings.

Resveratrol is a natural polyphenol of the stilbene
class obtained from Polygonum cuspidatum. It is able to
pass through the biological barrier and protect its integ-
rity. Resveratrol promotes neuroprotection, lowers inter-
leukins (IL) and prevents beta-amyloid accumulation. It
reduces the content of inflammatory factors, stimulates
the production of interleukin SIRT1, and after phospho-
rylation activates the transcription of proteins (Bele-
nichev, et al., 2024).

Resveratrol affects the transcription of the IL-17A
gene, regulating its activity through epigenetic mecha-
nisms that reduce inflammation.

Hydrocinnamic acid derived from turmeric (7ur-
meric is long), has anti-inflammatory, antitumor and
wound-healing properties. Its immunomodulatory activ-
ity is associated with the ability to block interleukin-2
(IL-2) and the IKKp pathway (inhibitor of kappa-B
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kinase beta), which is a key element in the regulation of
the inflammatory response through the NF-«xB signaling
pathway.

Gingerol, the main active ingredient Zingiber offic-
inale (ginger), has anti-inflammatory, antibacterial and
antimicrobial properties. Ginger extract is recommended
for angiogenesis and angiogenesis-dependent tumors.

Active ingredient Bidens pilosa (series) — centaurein —
activates the production of cytokines and lymphocytes. A
traditional plant of India, also known as ponarnava (Wide-
spread Boerhavia), has medicinal properties, including
anti-inflammatory and immunomodulatory activity.

Hydroxycinnamic acid, contained in turmeric, is
often used in medicine due to its beneficial properties.
Curcumin, which has immunomodulatory properties,
promotes the development of spinal cord cells, increases
the phagocytic activity of macrophages and has a pos-
itive effect on the proliferation of cells with a-esterase
activity, is released from the root of the plant.

Turmeric has a positive effect on coronavirus, par-
ticularly effective on oxidative stress, cytokine release
and apoptosis. It can interact with membrane proteins,
providing protection against the virus. Curcumin also
prevents the development of COVID-19 by regulating
the Nrf2 signaling pathway. Due to its immunomodula-
tory action, this compound helps prevent the progression
of COVID-19.

Ginger contains a variety of biologically active com-
pounds, including gingerol, which is the main active
ingredient. Gingerol has anti-inflammatory, anti-tumor
properties and can affect the growth of tumors by regu-
lating signaling pathways in cells.

Centaurein is a flavonoid extracted from a plant
Bidens pilosa (hair follicle), which exhibits antivi-
ral, anti-inflammatory and antioxidant activity. This
compound is also known for its properties in reducing
inflammation, which makes it promising in the treatment
of inflammatory and viral diseases.

For many years, sera has been considered a remedy
with immunomodulatory potential, effective in bacterial
infections. It is the aqueous extracts of this plant that
demonstrate the ability to improve the immune response.
The main active substance is bucolitin (3-O-B-D-ga-
lactopyranoside), which belongs to the alkaloid family,
affects the immune system, stimulating the production
of cytokines such as interleukin-2 (IL-2) and supporting
leukopoiesis. In addition, this compound is able to affect
the production of nitric oxide (NO) and control the for-
mation of leukotrienes (eg, LTA2).

Mpyricetin is the active substance of papaya (Load
papaya), contains bioflavonoids and is recommended
for use with tumors and acne.
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Chrysanthemum indica (Indian chrysanthemum).
The active substance of chrysanthemum, galena drugs
of which are used for inflammation, diseases of the res-
piratory tract and conditions associated with suppression
of the immune system. Due to the content of flavonoids,
the plant has immunomodulatory properties.

Hippophae rhamnoides (common sea buckthorn).
Immunomodulatory properties of the plant extract due
to active flavonoids and isorhamnetin were established.
The extract activates the production of interleukin-6 and
stimulates the activity of intracellular killers. It has also
been established that the extract suppresses the action of
pro-inflammatory cytokines, such as TNF-q, and inhibits
the genetic transmission factor in granulocytic diseases.

Quercetin from stinging nettle (Stinging nettle).
Quercetin has long been used to treat arthritis due to its
flavonoid content. It supports the immune response by
influencing chemotaxins and killer activity.

Luteolin from Rosaceae. Luteolin, a flavonoid found
in plants of the family Rosaceae, has anti-inflammatory,
immunomodulatory and antitumor activity. Recently, it is
also used as an anti-allergic agent. According to research,
its effectiveness in some cases is not inferior to hydrocor-
tisone. The main targets of luteolin are SRS, Syk, SOCS3,
which regulate the activation of cytokines and growth fac-
tors. Luteolin affects NF-kB, AP-1, IRF-1 — transcription
factors that control inflammatory processes.

Terminal chebula. Fruits Terminal chebula is a rich
source of tannins, which determine their irritating, laxa-
tive and tonic properties. They affect cellular immunity
and contribute to the improvement of humoral immunity.

Camellia green tea (Camellia sinensis). Epigallocat-
echin-3-gallate (EGCG) is a flavonoid in green tea that
has been used for centuries for its antitumor, antiviral,
and immunomodulatory properties. The drug reduces
the level of TNF-a, IL-1B, IL-6, as well as the content of
inducible NO-synthase, which regulates neural, immune
and inflammatory responses. It is prescribed for inflam-
matory processes and cognitive disorders. The extract
reduces the level of cytokines (TNF-a, IL-1pB, IL-6),
which helps reduce inflammatory reactions in microglia.

Buchanamine is an alkaloid, an active substance The
doubts of Cryptolepis. The plant extract is used as an
immunomodulating agent.

Hydrastis canadensis. Berberine is the active sub-
stance of this plant. It is used to treat respiratory tract
diseases and flu (Balasubramaniam et al., 2024).

Tinospora cordifolia. The extract from this plant has
an immunomodulatory effect, stimulates macrophages.
Recent studies devoted to this plant have shown new
properties of its active substances, namely diterpenoids,
lactoids, alkaloids, glycosides, steroids, substances of ali-
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phatic structure. The plant exhibits immunomodulating,
anti-diabetic, anti-leprosy, anti-inflammatory, anti-spas-
modic, antioxidant, anti-arthritic, anti-stress, anti-carcino-
genic activity. In clinical practice, the use of plant extracts
has shown the presence of cardioprotective, hepatoprotec-
tive, antitumor activity (Ahsan et al., 2023).

Herbal drugs are effective when prescribed with
immunosuppressants for tumors and inflammatory dis-
eases. A plant on the background of cyclophosphamide
Rhus toxicodendron restored the content of interleu-
kin-y, NF-xB, which confirms the properties of the plant
as an immunomodulator (Saka et al., 2024).

A number of modern herbal remedies, which were
introduced into our medicine from Ayurvedic treatises,
continue to interest pharmacologists and pharmacists.
Such plants as Atropa belladonna, Solanum dulcamara,
Digitalis purpurea, Cinchona ledgeriana, A sleepy
poppy-

Even galenic drugs of these plants had significant
activity, an even more active effect was observed in new
galenic remedies and complex drugs, which included
active components of these plants. Advances in comple-
mentary medicine about the active plant sources empha-
sized in Ayurveda continue to be studied.

One of the plants whose extracts are widely used in
Africa, India and the Mediterranean countries is Witha-
nia somnifera (ashwagandha). Roots, flowers and leaves
serve as raw materials for creating extracts.

There is also another name for the plant — Physalis
somnifera (physalis hypnosis). The main active sub-
stances are alkaloids, steroid lactones, saponins, flavo-
noids, and tachins. It is believed that the active substances
of the plant can have a sedative and immunomodulating
effect. The sedative and relaxing effect is manifested
due to the increase in the level of GABA. In this regard,
the plant extract was added to the complex therapy of
patients with schizophrenia, Alzheimer’s disease and
dementia. Later, it was established that plant extracts can
affect M1 receptors, have antioxidant mechanisms, and
promote nerve growth. The drugs also reduce excitabil-
ity and have anti-stress activity. At the same time, plant
extracts have been shown to have immunomodulatory
activity. Plant extracts can change the level of immuno-
modulatory cells, immune complexes and immunoglob-
ulins. They inhibit the system of complement and mito-
gen, cause the proliferation of lymphocytes. In recent
years, studies have shown the possibility of the influ-
ence of plant active substances on the cytokine storm
observed in COVID-19. One such agent is the isoquinol
alkaloid berberine, which has the ability to modulate the
immune response, particularly in the context of reducing
excessive inflammation associated with cytokine storm
(Alarabei et al., 2023).

Plant extracts can activate and mobilize peritoneal
macrophages, phagocytes, and lysosomal enzymes,
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stimulating lymphocyte proliferation and reducing the
production of interleukin-1 (IL-1) and TNF-o.

They also have antioxidant activity, increasing the
level of superoxide dismutase and catalase, which con-
tributes to the inhibition of lipid peroxidation. Further
studies have shown that extracts can increase levels of
nitric oxide and antioxidants while inhibiting NF-kB
activity, which is important in the regulation of inflam-
mation (Xu & Cock, 2023).

Prospects for the use of certain plants and the isola-
tion of active substances that can have an immunomod-
ulatory effect and contribute to the elimination of symp-
toms of COVID-19, such as fever, cough, pneumonia,
exacerbation. Such plants include: Chenopodium quinoa
(quinoa), Croton lechleri (croton red), Lepidium meyenii
(pain), Maytenus macrocarpa, Mauritia flexuosa (Mau-
ritius murita), Physalis peruviana (physalis peruvian),
Uncaria (Choi et al., 2024).

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

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

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

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

Conclusions

Awareness of markers of immune system indica-
tors that change in infectious, oncological diseases,
diseases of vital organs and the mechanisms of effect
of herbal drugs in these conditions will contribute
to increasing the effectiveness of treatment of wide-
spread diseases.
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Appendix to the article
Translation into Ukrainian

VIK 615.322:615.27:615.45

Ileop BEJIEHIYEB

dokmop Gionociunux Hayk, npogecop, 3agioysau ragedpu ¢hapmarxonoeii ma meouunoi peyenmypu 3 Kypcom
HopManbHol izionoeii, 3anopizvkull depicashuli meouko-papmayesmuunutl yHieepcumem, eyn. Cmanesapis, 31,
M. Banopixcocs, Ypaina, 69035 (i.belenichevi914@gmail.com)

ORCID: 0000-0003-1273-5314

SCOPUS: 6602434760

Haois TOPYAKOBA

0OKMOp MeOUuHUXx Hayk, npoghecop, npogecop rkageopu gapmarxonoeii, Hayionarohutl meouunuil yHigepcumem
imeni O.0. Boeomonvys, npocn. bepecmeiicokuii, 34, m. Kuis, Yxpaina, 01601 (gorchakovanl941@gmail.com)
ORCID: 0000-0001-7311-7347

SCOPUS: 7003895729

Temana TAPHUHK

0OKMOp MeOUYHUX HAyK, npoghecop, npoghecop 3a2anibHOBY3I6CbKOI Kagedpu Gizuunoco euxo8amHs, Cnopmy
i 300p06’s nroounu, Taspiticokuil HayioHanvHull yHieepcumem imeri B.1. Bepnaocvkoeo, eyn. J{ocona Makketina, 33,
M. Kuis, Yxpaina, 01042 (phitotherapy.chasopys@gmail.com)

ORCID: 0000-0002-5280-0363

SCOPUS: 6508229538

Onena ILIYMEHKO

Kanouoam MeOudHux Hayx, ooyenm xageopu papmakonoeii, Hayionanehuii meouynuil yHieepcumem IiMeHi
0.0. bBozomonvys, npocn. bepecmeticoxutl, 34, m. Kuis, Ykpaina, 01601 (ashu28051972@gmail.com)

ORCID: 0000-0003-0655-0911

Onena KIIHMEHKO
Kanouoam MeOudHux Hayx, ooyenm xageopu papmakonoeii, Hayionanbhuii meouynuil yHieepcumem IiMeHi

0.0. bozomonvys, npocn. Bepecmeticoxuil, 34, m. Kuis, Ykpaina, 01601 (klymenkoolena75@gmail.com)
ORCID: 0000-0002-2537-7029

Onexcanopa KIUMEHKO
cmyoenmra, Hayionanonuii meouunuil ynieepcumem imeni O.0. Boeomonvys, npocn. bepecmeiicokuil, 34, m. Kuis,
VYxpaina, 01601 (klymenko.sashka@gmail.com)

HOnisn YHEMEPHC

KaHouoam MeOudyHUx Hayk, OOyeHm Kageopu MeOuyuHu xKamacmpog ma 6ilicbKo8oi MeouyuHu, 3anopizvKull
Oepoicagnutl meouxo-gpapmayeemuunuti ynigepcumem, yi. Cmanesapis, 31, m. 3anopiococs, Ykpaina, 69035
(fvo.dekanat@gmail.com)

ORCID: 0000-0002-1203-131X

Bioaiorpadgiunuii omuc crarri: beneniues 1., TopuakoBa H., T'apuuk T., Illymeiiko O., Kimumenko O.,
Knumenko O., Yemepuc FO. (2025). Imynomonymtoroda aist gitonpenapariB. @imomepania. Yaconuc, 1, 17-29,
doi: https://doi.org/10.32782/2522-9680-2025-1-18

IMYHOMOAYJIIOIOYA 151 ®PITOHNPEITAPATIB

Axmyansuicme. Huni ioomo, wo ingexyitini, 0HKO3aX80PI0BAHHS, XBOPOOU HCUMIMEBD BANCIUBUX OP2AHIE | CUCMEM CYNpPO8o-
02HCYIOMbCSL NOPYUIEHHAMU NOKA3HUKIG IMYHHOI cucmemu, wo nompebye npusHaierus imynomooynsmopis. Came pociunHti npenapamu
Malomb 0esKi hepegazu nepeo cuHmemuyHuMu i biomexnonozivnumu 3acobamu. Ipu momy, wo npakmuuno 6ci pocaunni npenapamu
607100110Mb NOZUMUSHUM BNIUBOM HA HCUMMEBO BANCIUGI (QYHKYIT OpeaHizmMy, 6OHU, HA GIOMIHY 610 CUHMEMUYHUX | OiomexHon0Iu-
HUX, 80]100i10Mb MEHULOI0 MOKCUYHICIIO, OilbUl WUPOKUM CREKMPOM Oil, OLIbULOI0 KOPUCTIO NOPIGHAHO 3 pUSUKAMU, Db OOCYNHI
ma Hausadxcausiwe — Oinbwl 0i€si. JJo poCIUHHUX npenapamis K 3acodie cynposooicyrowol mepanii 36epmaromuvcs nikapi Ykpaiuu,
kpain Cxooy, maxux ax Kumaii, B ’emuam, [noia mowo. Tomy Oysce 8axciusum € y3a2aibHeHHs 8i00Mocmell npo iMyHOMOOYI0I0UY
dito imonpenapamis 015 03HAUOMACHHS (PAPMAKON02IE I NIKAPI6 3 YIEI NpobIeMor 3 Memok IHmeHcupikayii Meouuroi 0onomoau
X60puM Yy 8UNAOKAX, KO 0ia2HOCMYEMbC NOPYULEHHS NOKA3HUKIE IMYHHOT cucmemu.
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Mema 0ocnidscenna — euznauumu 20106Hi NOKA3HUKU OIATbHOCHI IMYHHOI cucmemu, wo 00360JA€ YLNeCnpAMOBAHO NPUSHAYAMU
Gimonpenapamu 3 iMyHomooyio040io 0i€io y pasi 3axeopiosaib 3 NOPYUEHHAMY YUX HOKA3HUKIG.

Memoou oocnioscennsn. Ha niocmasi yux docnioxcens gimuusnanoi ma 3apy6ixcrnoi aimepamypu, éudans SCOPUS, “Web of
Science”, Google Scholar eapmo eusnauumu nokasnuxu iMyHHOT cucmemu, Wo 003601A10Mb 6CIMAHOBUMU IMYHOPE2YTIOIOWY Oil0 pOC-
JUHHUX npenapamie, ma 3a3Hayumu nepcnekmueti gimonpenapamu, Axi 60100i0Mb IMYHOKOPe2YIOUOI0 8IACMUBICMIO Y pa3i namo-
JIO2TYHUX CIMANIE.

Pezynomamu docnioscens. Ananiz oanux aimepamypu 003601uU6 uoiiumuy Hecneyuiuni ma cneyuiyni nokasnuxu imynimemy. /lo
HecneyuiuHUX NOKA3HUKIE HANeHCamsb maxi NOKA3HUKU Pe3UCTEHMHOCT, AK KOHCMUmyyiiHutl, azoyumapHuti ma aimgoionud. Jliv-
hoyumu € ocHOGHUMU KIMUHAMU, SIKI Depynb YUacmp Y IMYHHUX 6i0N06I0SAX opeaHizmy. L]i Kiimunu € YHIKAIbHUMU, OCKLIbKU GUHUKAIOMb
3 2eMONOEMUYHUX CINOBOYPOBUX KATMUH | NPOX00SmMb emanu 003pI6anHs y NepeuHHUX 1iMpoionux opeanax. Y emopunnux aimpoionux
Op2anax oMU 8IOOKPEMIEHT 3a1eHCHO 8i0 nesHUxX yHryi. T-nimgboyumu € echekmoprumu KAiMuHaMU, Ki 6UKOHYIOMb Pe2ynioioyy poib,
a b-nimghoyumu npodyxkyrome anmumina. Tpemii mun nimpoyumie — namypanvHi kinepu (yumokinni timgpoyumu, NK), sxi eidieparoms
ponb Yy peanizayii aoanmueHoi ma epoodiceHol iMyHHOI 8i0n06iol. Po3eumox iMyHHOI 8i0n06I0I PO3NOUUHAEMbCSL NICA AKMUAyii 1im-
Goyumis iMyHHOI cucmemu, o HAOANT AKMUBYIOMbCS AHMULeHAMU. Aumumina (iMyHo2no0yninu) — ye pe3yivmam akmueayii KiimuH,
AKI npouuiu emanu ougepenyiayii. IMyno2nobyninu € enikonpomeinamu, sKi 8i0icparoms 6aNcIUgy poib Y PO3NI3HAGAHHI AHMUSEHIE Ma
axmueayii komnaemenmy. Iooinaioms na IgG, IgM, IgA, I1gD, IgE. []e posuunni 0inku, sAKi pe2yuioms IMyHHY CUCEMY, 8POONCCHUL
iMynimem ma adanmueny 8ionosiovb na inghexyiio. Ix ssasicaromy ximiunumu nocepednuKamu (MecenoNcepamiL), uo npooyKyIomcs pis-
HumMu munamu kuimut. [Jo yiei poounu nanexcams gpaxmop nekposy nyxaun (OHII), inmepgheponu (IOH), ximokinu, mpancgopmyroui
pocmrosi paxmopu (IGF), kononiecmumynioioui paxmopu (CST). Maiome micye inmepneiixinu, wjo nosnauaiomocs ax IL1-IL-32.

Iumepnetixinu, sKi He n08 A3aHi Midc c06010, 8I0N08IOAMs MPLOM KpUMEPIAM: iXHI 2eHU NOBUHHT OYMU KIOHOBAHI, BOHU NOBUHHI OYmMU
{HOYKOBAHI ) IEUKOYUMAx, a ixws OIoI02IUHA AKMUBHICMb Y PA3L 3ANATBHUX NPOYECi8 NOGUHHA YN NOCIIO06HOI MA KAMAMUYHOIO.

bBinku, ski 6x005mb y cucmemy KoMnieMeHmy, npeoCmasieHi KIImuHHO-36 A3aHumu OLIKamu, QyHKYis SKuUX noiseac y noCUieHHi
MexXanizmie 3axucmy npomu 4ysicopionux 0inxie. binbuiicme 6inKie Komniemenmy y niasmi Kposi CUHMe3VIomvCa y nedinyi, 3a 6UKio-
vennam C1, akuii npooyKyemvcs enimenianbHumu KImuHamu, a makoxc paxmopa D, wjo cunme3yemvcs y HCupositl mKAHUHI.

Hooamxosumu Odxcepenamu cunmesy OiIKi6 Komniemenmy € MOHOyumu ma maxpogaeu. Takum wunom, 6Cmano6mI00YU 3MIHU
NOKA3HUKIE IMYHHOI cucmeMu y paszi neeHux Namono2iyHuxX CManie ma nio 6NaAuU6oM Qimonpenapamis, MOXCHA USHAYUMU Cpepu
npUsHAYeHHs pOCIUHHUX npenapamis. Y nimepamypi € Oani, AKi nOOLIAIONb NPenapamu poCIUHHOL 2PN 3aNEHCHO 610 NePEBAHCHO20
GNIUBY HA MI YU [HWUI NOKAZHUKY IMYHHOI CUCEMU.

B oznaoax nimepamypu nadacmucs xapakmepucmuka yacmiuie 2aieH08UX, iHO0i HOB02AIEHOBUX A OIOMEXHON0IUHUX Npenapamis,
HaUOIMbUL 4aACmo 3aCMOCOBAHUX POCTUH, MA AKYEHMYEMbCA y6a2a HA iXHbOMY GNAUGI HA NOKA3HUKY iMYyHHOI cucmemu. Tak, ananizy-
H0MbCs IMYHOPe2YIIIUL 61aCmueocmi exinayei, pooionu podcegoi, imoups, YacHuxy, coi ma sepati. L1000 0eskux pociuHHUX eKCmpak-
mie, mo 6KazyemuvCa i akyenmyemucs yeaza na ooyinbrnocmi ix npusnavenns npu COVID-19, menanomi ma inuiux OHKO3ax680pIOGAHHAX.

Bucnoexu. Obisnanicms w000 mapkepie NOKAZHUKIE IMYHHOI cucmeMmu, SIKi 3MIHIOIOMbCsL Y pasi iHpeKyitiHUX, OHKO3AX80PIO6AHD,
X60POO JHCUMMEBD BAICTUBUX OP2AHIE MA MEXAHIZMIG NIUBY POCIUHHUX NPENAPAMIE NPU YuX CMAHAX, CRpusmume nioguwennio egex-
MUEHOCMI IIKYS8AHHA WUPOKO NOULUPEHUX 3AXE0PI0BAHD.

Knrwouosi crosa: imynomooymoioua 0is, pimonpenapam, niosuwjerns eqpekmuerHocmi, Oe3neuHicms aiky8aHHs;.
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IMMUNOMODULATING EFFECT OF PHYTODRUGS

Topicality. Today it is known that infectious diseases, cancer diseases, diseases of vital organs and systems are accompanied by
violations of the indicators of the immune system, which requires the appointment of immunomodulators. It is herbal drugs that have
some advantages over synthetic and biotechnological means. Despite the fact that almost all herbal drugs have a positive effect on
the vital functions of the body, they, unlike synthetic and biotechnological ones, have less toxicity, a wider spectrum of action, greater
benefits compared to risks, more accessible and, most importantly, more effective. Doctors of Ukraine, countries of the East, such as
China, Vietnam, India and others, turn to herbal drugs as means of accompanying therapy. Therefore, it is very important to generalize
information about the immunomodulatory effect of herbal drugs in order to familiarize pharmacologists and doctors with this problem
in order to intensify medical care for patients in cases where a violation of the indicators of the immune system is diagnosed.

The aim of the study — to determine the main indicators of the activity of the immune system, which makes it possible to more
purposefully prescribe herbal drugs with an immunomodulatory effect in diseases with violations of these indicators.

Research methods. On the basis of research data from domestic and foreign literature, SCOPUS publications, “Web of Science”,
Google Scholar, determine the indicators of the immune system, which allow to establish the immunoregulatory effect of herbal drugs
and to identify promising herbal drugs that have immunocorrective properties in pathological conditions.

Research results. The analysis of literature data made it possible to distinguish non-specific and specific indicators of immunity.
Non-specific indicators include such indicators of resistance as constitutional, phagocytic and lymphoid. Lymphocytes are the main cells
involved in the body s immune responses. These cells are unique because they arise from hematopoietic stem cells and undergo maturation
stages in primary lymphoid organs. In secondary lymphoid organs, they are separated depending on certain functions. T-lymphocytes
are effector cells that play a regulatory role, and B-lymphocytes produce antibodies. The third type of lymphocytes is natural killers
(cytokine lymphocytes, NK), which play a role in implementing the adaptive and innate immune response. The development of the immune
response begins after the activation of lymphocytes of the immune system, which are subsequently activated by antigens. Antibodies
(immunoglobulins) are the result of the activation of cells that have gone through the stages of differentiation. Immunoglobulins are
glycoproteins that play an important role in antigen recognition and complement activation. Divided into IgG, IgM, IgA, IgD, IgE.
These are soluble proteins that regulate the immune system, innate immunity, and the adaptive response to infection. They are considered
chemical mediators (messengers) produced by various types of cells. This family includes tumor necrosis factor (TNF), interferons (IFN),
chemokines, transforming growth factors (IGF), colony-stimulating factors (CST). There are interleukins, designated as IL1-IL-32.

Unrelated interleukins meet three criteria: their genes must be cloned, they must be induced in leukocytes, and their biological
activity in inflammatory processes must be consistent and catalytic.

Proteins included in the complement system are represented by cell-bound proteins whose function is to strengthen defense
mechanisms against foreign proteins. Most complement proteins in blood plasma are synthesized in the liver, with the exception of C1,
which is produced by epithelial cells, and factor D, which is synthesized in adipose tissue.

Additional sources of synthesis of complement proteins are monocytes and macrophages. Thus, by establishing changes in the
indicators of the immune system in certain pathological conditions and under the influence of herbal drugs, it is possible to determine
the areas of purpose of herbal drugs. In the literature, there are data that divide the drugs of the plant group depending on the
predominant effect on certain indicators of the immune system.

Literature reviews describe the most frequently used plants, usually galenic, sometimes new galenic and biotechnological drugs,
and focus on their influence on the indicators of the immune system. Thus, the immunoregulatory properties of echinacea, rhodiola
rosea, ginger, garlic, soy and geranium are analyzed. As for some plant extracts, attention is indicated and emphasized on the expediency
of their appointment for COVID-19, melanoma and other cancer diseases.

Conclusions. Awareness of markers of immune system indicators that change in infectious, oncological diseases, diseases of vital
organs and the mechanisms of effect of herbal drugs in these conditions will contribute to increasing the effectiveness of treatment of
widespread diseases.

Key words: immunomodulating effect, herbal drug, increasing the effectiveness and safety of treatment.
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Beryn. AktyansHicTs. Jlikapcbki 3aco0u, siKi KOpH-
T'YIOTh JIISUIBHICTh IMYHHOI CHCTEMH, OiIbII MPaBUIIEHO
Ha3WBaTH IMyHOMOIYJISITOpaMH. Y JHTepaTrypi dacTiire
TPAILULIIOTHCS IXHI Ha3BH K IMyHOCTUMYIISITOPH, 1 TOMY
(hapMaKoJIorito IUX 3aco0iB OMUCYIOTH Pa3oM 3 ayToO-
reHamu. Pa3oM i3 THUM BiJIOMO, IO JIESKI 3 HHUX TOPS
3 IMyHOMO/IYJIFOFOUMM BILTHBOM MOXKYTh MaTH 3aCIIOKiH-
TUBHI eeKT Ha HEpBOBY cHcTeMy. Ipuxiazom € poc-
NUHa amBaranna (nar. Withania somnifera).

IMyHHa crucTeMa — 11e IPUPOAHI CaMO3aXHCHI Mexa-
Hi3MH, SKi JIO3BOJIIIOTH PO3PI3HSATH 3aXHCHI Ta He3a-
xucHi Mmosiekyiu (Cingi et al., 2023). Came BU3HAUCHHS
BIUIMBY (iTompenapariB Ha TOKAa3HWUKU isUTbHOCTI
IMYHHOI CHCTEMH JOIIOMOXKE 3pOOUTH HOBUH BHECOK
y CXEeMH IiKyBaHHs 3aXBOPIOBaHb, L0 CYIIPOBOIKY-
OTHCS 3MiHAMHU F'OJOBHUX IMOKA3HUKIB 11 JisJIbHOCTI.

Mera gociaigkeHHs] — BU3HAUUTHU TOJIOBHI IOKAa3-
HUKH JISIBHOCTI IMyHHOT CUCTEMH, IO JTO3BOJISIE TIiJie-
CTIPSIMOBAHO IpH3HAuaTé (itompenaparu 3 iMyHOMO-
IYITIOIOUOI0 JTIEI0 Y pa3i 3aXBOPIOBaHb 3 MOPYIICHHIMH
[MX MMOKA3HUKIB.

Meroau pocaimkeHHsi. Ha migcraBi 1ux AOCIHi-
JOKCHD BITUM3HSHOI Ta 3apyOiKHOI JiTepaTypH, BUIAHb
SCOPUS, “Web of Science”, Google Scholar Bu3na-
YUTH TOKA3HUKH IMYHHOI CHCTEMH, IO JO3BOJISIOTH
BCTAHOBHUTH IMYHOMOIYIIOIOUY [0 POCIHHHHUX TIpe-
napariB, Ta 3a3HAYUTH MEPCHEKTHUBHI (iTOmpemaparH,
SIKI BOJIOAIFOTh IMYHOKOPETYHOUOI BJIACTHBICTIO Y pasi
MaTOJIOTIYHUX CTaHiB.

Pe3ynbratin  gociaimkeHb Ta iX 00OroBOpeHHS.
dirompenapatn  BONOMIIOTH  IMYHOPETYIIOIOUUMHU
BJIACTUBOCTSIMHM Yy pa3i marojoriunux craiB (Rosales &
Uribe-Querol, 2017; Striz et al., 2014).

ImMyHHa crcTeMa Mae KibKa CTaIiil CTBOPSHHS pe3uc-
TEHTHOCTI, BKJIIOYAIOYM MIKipY, KPOBOTBOPHY, TPABHY,
CCUOBHIUIbHY Ta IHINI CHCTeMH. B opraHizmi BHmis-
I0THCS! (PaKTOPH HECTIEIM(ITHOTO IMYHITETY, TaKi sIK KOH-
CTHUTYIIIIHA, (haronuTapHa Ta JiM(OiTHA CHCTEMH.

BaxxmuBuM [Tl BU3HAUCHHS aaNTAlliiHOTO BIUTUBY
€ (haromurTos, MO MOYNHAETHCSA 3 (Di310IOTTYHOTO KOH-
TakTy MDK (DyHKIIOHYBaHHSIM JICHKOLUTIB Ta UYyXO-
PIZIHOIO KJIITHHOIO 1 YTBOPEHHSM (HarocoMu Ticis 3Mi-
mieHHst. [Ticast 3MIMICHHST UTOIUIA3MATHYHUX TPAHYIT
BiIOyBa€eThCcsl yTBOpeHHs (parocomu. OcTaHHE 3’€HY-
€THCS 13 30BHINIHBOIO OOONOHKOIO OakTepii 1 Jormoma-
rae MmiarotyBatd 11 jo ¢aronutosy. Daromutu MaroTh
penentopu 0 iMyHOIIOOYNiHIB Ta KOMIIOHEHTIB
KOMITJIEMEHTY, SIKi JJoroMararTh (aronurosy (Abbas &
Lichtman, 2019).

VYdacTp y KIITHHHUX MEXaHi3MaX 3aXUCTy MOXKYTh
Oparu NEHKOIUTH, Cepe]] SKUX BUAUISIOTh CO3UHODIH,
0a3ohinu, HeHTPo )i, MOHOITUTH, JTIM(OIUTH.
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JlimdonuTi CTaHOBIATH OCHOBY HAaOyTOTrO iMyHI-
tety. JlimpouuTH, SKi BUHHKAIOTh Y T€MOMOCTHYHHUX
KIITHHAX Ta J03piBalOTh y TNEPBUHHMUX JIM(OITHUX
opraHax, ImoTiM HaJIXOISITh Y BTOPHUHHI OpraHH: celie-
3iHKY, JiM(aTu4Hi By37IH, HAIHUPHHUKH, MUTIAIHKH,
aneHaMKCe, TiIM(POIIHY TKAHUHY, aCOIIHOBaHY 13 CIH30-
BUMU 000JIOHKaMU. Y e(eKTOPHUX OpraHax BUILIIIOTH
T-nmiMmdonuTty, Mo K eHeKTOpPHI KIITHHU BHKOHYIOThH
perynoruy poib. B-miMdonuTH mpoaykyrTh aHTH-
tina. Jlimp oy, HaTypaibHi KiJIepH Ta IUTOTOKCUYHI
nimporutu NK, € nyxe BaKJIMBUMH ISl IMyHHOT BifI-
noBigi. Tumyc 3maTHuil 10 mpoaykiii T-miM¢onuTis,
HaBiTh KOJM 3MEHIIYETHhCS B po3Mipi. Ilicist Toro, sik
3aBepiyeThes Audepenmiamis giMmborutie, T-rimMmpo-
IIUTH BUXOJATH 3 TUMYCY, a B-mimdonuTtn — 3 KicTKo-
BOTO MO3KY.

IMyHHa cHcTEeMa pPETYTIOETHCS PO3UYMHHUMH  Oill-
KaMH — [IUTOKIHAMH. BOHU MPOAyKyOThCS PI3HUMH KJTi-
THHAMH 1 PETYITIOIOTH SIK IMyHHY, TaK i KDOBOTBOPHY CHC-
TeMU. [HAYKIisS [UTOKIHIB BiIOYyBA€THCSA SIK BiAMOBIID
Ha TOAPa3sHMKH: OaKTEePioNOriuHi, JTIMONPOIYKTOPH,
OakTepianbHi OUTKM Ta 1HIII, 332 JOMOMOTOI MOJICKYJIH
KIIITUHHOT a/ire3ii, a TakoX 4epe3 po3Mi3HABAHHS TyKO-
PIAHMX aHTHreHIB JiMdonuTamu. /[0 MUTOKIHIB Hale-
xath (axrop Hekposy myxiauH (PHII), intepdeponn
(I®H), xemokinu, TpaHChHOPMYHOYi POCTKOBI (akTopu
(TGF), xononiectumynroroui (axropu (CSF), a Takoxk
intepnevikiau (IL), skux vuni € 32, Big IL-1 mo 1L-32.

[{uToKiHM MarOTh TUICHOTPONHUMA e(eKT, Tioun He
JIMIIE HA KJIITHHU IMyHHOT CUCTEMHU, aJie i Ha 1HIII KJIi-
tuHU. Jlo ckmamy TpaHchopmyrodoro akropa pocty
Bxomiath Tpu i3odopmu: TGF-B1, TGF-B2, TGF-B3.
TGF-B € perymaropoM pocTy KIITHUH, IU(EpPEHINO-
BaHHS, aronTo3y, Mirpamii Ta 3amajbHOi BiIMOBIII.
KoMmruieMeHT — 1ie CKIQJHUN psili 3B’S3aHUX OLIKIB.
CucreMa KOMIDIEMEHTY TIIOBHHHA KOHTPOJIFOBATHUCH,
o0 He BHUKJIMKATH MOIIKOHKEHHS TKaHWH. BimpniicTs
OUIKIB KOMITJIEMEHTY CHHTE3Y€EThCS B MEUiHII, 32 BUHST-
koM Oinka Cl, KW CHHTE3yeThCS KIITHHAMHU KHII-
KiBHHKa, Ta (aktopa D, 110 CHHTE3y€ThCS B KHPOBIH
TKaHWHI. [HIII KIITHHY, Taki SIK MOHOIMTH H Makpo-
(aru, € TOAATKOBUMH JDKEpPEIaMH PaHHIX KOMIIOHCHTIB
rkommiementy: Cl, C2, C3.

JIeKTHHOBUI NUIAX € OIHUM 13 3ac00iB aKkTUBALil
CHCTEMH KOMIUIEMEHTY, III0 HE MOTpedye MpPUCYTHO-
cti aHTUTUL. OHUM 13 KJIFOYOBHX IUISIXIB 3B’ S3yBaHHS
JIEKTHHY € HOTO B3a€MO/Iis 3 JIAKTO3010, TOOTO 3a JIOTO-
MOTOI0 IIyKpY, Yy MPHUCYTHOCTI Iiikonpoteinis (MDL).
Po3BuTOK iMyHHO{ BiIOBiI B OpraHi3Mi, 30KpemMa aKTH-
Ballisl JIiM(OIMTIB, BiJOYBA€ETHCS 3a YYaCTH PEUYOBHH,
0 Ha3WBAIOThCS IMyHOreHamu abo antureHamu. [Ipn
IbOMY (POPMYETBCS IMyHHA BIJIOBiJlb, SIKA BKJIFOYAE
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CHHTE3 aHTHUTLI (iIMyHOI00yMiHIB). HUHI BiloMO Kinbka
KJIACiB IMYHOIIOOYJIIHIB, SIKI BH3HAYAKOTHCS METOIOM
enextpodopesy: IgG, IgA, IgM, IgD, IgE. Imynormo-
OyJIiHHM HaJIeXKaTh JI0 TYMOPaJIbHOI JIJAHKH IMYHHOI CHC-
Temu. Ha BuIne mepepaxoBaHi MOKa3HUKH CHPSMOBAHA
imyHomonyiroroua aist  (Nicholson, 2016; El-Radhi,
2018; Dinarello, 2017; Yazdani et al., 2015; McNab et
al., 2015).

LikaBicTb O POCIMHHUX 3aC00iB, IKi MOXYTh OyTH
3aCTOCOBAHI IMiJ] 4ac 3aXxBOPIOBaHb IS IiATPUMKH
aKTMBHOCTI IMyHHOI CHCTEMH B paMKaX KOMIUIEKCHOTO
JIKYBaHHS, TTOB’s13aHa 3 IXHBOIO MEHIIIOI0 TOKCHYHICTIO,
JIOCTYITHICTIO, HEBHUCOKOK) BapTICTIO Ta BIUIMBOM Ha
MOKa3HUKHU IMyHHOI cuctemu (Deva et al., 2023).

YacTuHy pOCIMHHUX JTIKapCHKUX 3aC001iB MPOJOBKY-
IOTh TOTYBATH 33 PELENTaMH alopBear. IMyHOMOMYITIO-
104l BJIACTUBOCTI POCJIMH BH3HAYAIOTh iXHI CKJIaJ0BI
KOMIIOHEHTH. PociuHHI 3ac00M YMOBHO PO3MOIUISIOTH,
3riAHO 3 TXHIM BIJIMBOM Ha Ty UM IHIIY JIAHKY IMyHHOL
CHCTEMH.

Tak, Ha cuHTE3 iHTephEpOHY MOXYTh BIUIUBATH
apraHa JiKapchka, ajioe IepeBONONIOHE, iCIaHICHKHMA
MOX Ta IHIII; BMICT J30IMHY 30UIBIIyE TepaHb, aHic
Ta IHII; Ha CHCTEMYy KOMIUIEMEHTY BIUIMBAE MajbBa
JicoBa, 0A3WIIIK Ta 1HIII; TiIBUIYIOTh AKTUBHICTH (haro-
LMTO3Y XBOII MMOJIbOBHUH, 3Bipo0ii 3BUYalHUI Ta 1HIII;
AKTUBYIOTh (DarouuTo3 YHCTOTiN, Oy3WHA YOpHA; Ha
T-mimMpounTH BIDIMBa€E KpoNWBa JIBOJIOMHA, MalopaH
cajioBuil Ta iHmI; Ha B-miMmdonuTtn BrmBae conojaka
rosia (Mishchenko et al., 2020).

OnHi€ro 3 MKAPCBKUX POCIHH, KOpa sKoi Mae imy-
HOMOZYJIIOIOYY aKTHBHICTB, € matana (Stereospermum
suaveolens), abo ctepeocrnepMyM. HasiBHI rajieHOBi
mpernapary 3 JIUCTS Li€l POCIUHH, SIKi MAIOTh ITUPOKHIA
CHeKTp Jii. ExcriepuMeHTallbHO BCTAHOBIICHUH BIUINB
TaJICHOBHX IIPETIapaTiB JUCT Iif Yac 3aCTyAHUX 3aXBO-
pIOBaHb, XBOPOO KHWIICYHHKA, TEYIHKU Ta JUXAIbHOT
CHCTEeMH. B eKcIepUMEeHTANbHUX MOCHTIPKCHHSIX BKa-
3aHO Ha HMOro MPOTH3aNaIbHY Ta IMyHOMOIYIIOIOUY
Jiro. JIiFouuMK peuoBUHAMH KOpeHsl € N-TpiaKOHTaHOJ,
JIETIIPOTEKTAHON 1 JIOMaroH (BIJIMBAE HA PICT KIITHH).
lanenoBi mpemapaTy 3 KOpeHsl POCIUHE MarOTh IMyHO-
MOJYJTIOI0TY JIif0, BINTMBAIOYX Ha (paronuTos i miABUIILY-
rouM piBeHb HeWTpodini 1 T- Ta B-mimdoruris. Uepes
Il BIACTUBOCTI iX MPHU3HAYAIOTH Y KOMIUIEKCHOMY JIIKY-
BaHHI 3aXBOPIOBAHb IUXAIBHUX NUISXIB Ta TPABHOTO
KaHaJTy.

["aneHoBI mpenapaTd roTyroTh 3 TUIOK 1 JHCTS Poc-
JUHA. Y KOPEHSAX MICTATHCS Taki akTHBHI PEYOBHHH,
sik N-TpiakOHTaHOJ, IETiIPOTEKTaHOM, IETiAPOIOIaroH
1 mamaroH. ['aneHOBI mpemnapary 3 KOPeHsS MaioTh iMy-
HOMOJTYJTFOFOU1 BJIACTHBOCTI. BOHM BOJIOMIIOTH Hecre-
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IU(IIHOI0 IMyHOMO/TYITIOI0UOI0 AKTUBHICTIO Ta MOXXYTh
BIUIMBATH Ha (aroruro3. Hamgami 6yino BCTaHOBICHO, IO
raJCHOBHI Mpenapar i3 KOPEeHS MOXKE TaKOXK BILIMBATU
Ha epUTPOIIOE3 Ta JICHKOoIoe3. Y Pi3HHUX JOCIiIKCHHIX
in vivo OyJI0 BCTAHOBJICHO, 1110 €KCTPAKT POCIUHU BOJIO-
JIi€ IMYHOMO/IYJTFOIOUOKO JTI€FO0.

Tinospora sinensis (KuTalicbka TIHOCIOpA, TIiHO-
CIIOpa CepIieBHIHA) — TPaBa, TAJICHOBI IpemapaTH sSKoi
MaroTh IMYHOMOAYIIOIOYY aKTHBHICTh. Hamami Oyimo
BCTAHOBIICHO, IO 130JIbOBAHUH 3 TPaBH aNb(ha-IIIFOKaH
BOJIOZIi€ IMYHOMOJYJIOIOUOI0 AKTHBHICTIO, IO IIPO-
SBISIETBCS  3aBISIKM  BMICTY 11-TigpOKCHMacTakoHY,
N-metun-1,2-mipomnigony, N-popminamoniymy, N-dop-
MIJIAJIOHIF0, COPTHIIO3KMY Ta THINUX CIOJYK, SIKi BILIH-
BaloTh Ha 11-TigpokcumacTakoH, N-MeTHII-2-TipOJTiI0H,
N-dopminanoniym i THHOKOpAU3WA. [li KOMIIOHEHTH
CHPUSIOTH TiIBUIICHHIO PIBHS OKCHIY a30TYy, PCAKTHB-
HUX KUCHEBUX PAJNKANTIB Ta (aromuTo3y.

Atractylodes lancea (kuTalicbka aTpaKkTHIIA, IIOCKA
aTpakTWJIa) — JIF0Yl PEUYOBHHH KYJIMECMOJ 1 aTpaKTH-
JIOAIMH BHBYAJIM 32 iX 3MATHICTIO MOIEPEIKATH CMEPTh
TBapUH 3 XOJAHTIOKapIuHOMOK0. KpiM Toro, BU3HAYaIH
IMYHOMOZY/IOIOYi BJIACTHBOCTI TaJCHOBHX IIpenapa-
TiB pociunu. Atractylodes lancea — Oynu BU3HAYEHI
010aKTHBHI CIIOMYKH B €KCTPAKTi, 30KpeMa KyJIMECMOJI
1 aTpaKTHJIONWH, SKi ITOKa3aJld aKTHBHICTh B CKCIICPH-
MEHTI y pa3i xonaHrocapkoMu. Buiie 3a3Ha4eHi akTHBHI
CIOYKH BU3HAYHJIM IMYHOMOAYJIOIOUY Jif0 €KCTPAKTY
POCIIMHY, a TaKOX BIUIMB HA PO3MIPH XOJAHTiOKapIU-
HOMH.

[i mikyBasnbHi BacTMBOCTI Oynu J10BeIEH Ha TIepuiii
¢da3i KIHIYHUX BUNPOOYBaHb, SIKI TAKOX MIATBEPIUIN
IMYHOMOZYIOIOY] BJIACTUBOCTI 3aBISKH HASBHOCTI
aTPaKTUIIONUHY, 0 OTOKYe iHTepelKiH-6. Y 1031 1000
MT Tpenapar MiJBUIIMB MpoayKIito 1muTokiHiB (TNF-
a, IL-7, IL-2, IL-4) Ta 3HmkyBaB npoaykuito 1L-10
ta IFN-y mopiBHsHO 3 uiane6o. B kamcymax ekcTpakT
MMOHU3KMB BMICT yCiX IUTOKIHIB Ta rajbmyBaB IL-17A,
HiABHIIMB cyOmomyssnito gimMdorutis: B-miMponuTis,
CD8+ nurorokcnunux T-mimdonutie, CD4+ T-xenme-
piB, a Takox NK-kiiTuH.

Stevia rebaudiana (cteBis Memnopa). CTeBO3H]
€ JIUTEPIICHOITHAM DITIKO3HJIOM 13 Pi3HUMH (hapMaKoio-
TYHUMHA BIacTUBOCTAMH. CTeBO3M €PEKTUBHUI Y pasi
TIOIIKO/PKEHHS TIEUiHKY 3aB/ISIKU aHTHOKCHJIAHTHIH, MTpo-
TH3aNaabHIN, MPOTHITYXJIMHHIA Ta aHTHIIa0eTHIHI Jil.
Ha ¢oni BBemeHHS IIypam TioaneTamimy CTEBO3UI YCY-
BaB TICTOJIOTIYHI Ta CTPYKTypHi 3MiHW medinku. Cre-
BO3H TOMEpEKaB 3MiHM BMICTY NPOAYKTIB IIIIKOJIi3Y,
BUKJIMKaHI TI0AIeTaMiJIoM, a TAKOK IMOKPAIyBaB (QyHKIIiT
neuinky. Tioameramin mijBuiyBaB piBeHb p65 MPHK,
aje 1ed eeKT MEHIIe TPOSBIISBCS MMifl AI€I0 CTCBO3ULY,
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110 MiATBEPKYIOTh 3aXiHI JOCITDKEHHS. Y J0CIiax in
VIVO CTE€BO3M/] BUSBUB MPOQIITAKTHUHY JIiFO.

Jlucrokonocuuk OamOykononiOHwid (Phyllostachys
bambusoides) € mxepenom (HITaBOHOIIB, TITIKO3WIIB,
a TAKO)K AHTHOKCHJAHTIB. AKTHBHA (ppaxiis poCIUHH
MICTUTh (DITABOHOIM OPIEHTHH Ta 1300pi€HTHH. IMyHO-
MOJIYJIIOI0Ya aKTHUBHICTh IMX (pakifiii Oyra moxasaHa
y gocniiax Ha Mumiax. Jlirodi peuoBUHH CTUMYIHOIOTh
npodidepariio emiTeTioOnUTIB Ta MOKPAITYIOTh (PyHKIIiI0
Makpodaris. [Ipemapar peryiaroe yTBOPEHHS OKCHIY
azory, mimBuilye cuHTe3 nutokiniB TNF-y ta IL-4,
a Takox ekcrpecito CD80 ta CD86 y mutiien.

Kaccist dicryna (Cassia fistula) BBaKaeThCsl OHIEIO
3 HaMBIIOMIMIMX POCIWH, IO BHKOPHCTOBYIOTHCS
B alOPBE/Ii Ta 3aCTOCOBYEThCS ISl JIIKYBAaHHS OaraTbox
3aXBOPIOBaHb, BKIIOYAIOUYM CBEpODK, BITHIITO, jaiader
1 OmoBaHHA KpoOB’I0. I3 JHMCTS Ta CTPYKKH TOTYIOTbH
EKCTPAKT, SIKHH Mae IMyHOMOJYJIIOIUY JIi0, MiJBHIILYE
HIUTBHICTB IKIPH, @ TAKOXK aKTUBYE nportidepariro T- ta
B-nimdonuTis.

Tunocnopa xpyctstua (Tinospora crispa). EkcTpaktn
POCITHHH MiCTATh PeHONH Ta (pIaBOHOIIH, TaKi K Kare-
XiH, METEOJIiH, MypHH, PyTHH, SIKi MAIOTh 3HAYHI aHTH-
OKCHJaHTHI BiacTUBOCTI. I[li (eHonbHI CKIaJTHUKH
BiJINIOBIJIalOTh 32 AHTUOKCUAHTHY aKTUBHICTh. HasBHI
JOCITI/DKEHHS, SKI MIATBEP/UKYIOTh, IO ISl POCIHHA
€ JDKepPEIIOM aHTHOKCHUIAHTIB. Y POCIUHH TAKOX BUSIB-
JICHO BJIACTHBOCTI €HKO3aHOI/IIB, a TAKOX KapiOTOHIYHI
CTIOJIYKH, TaKi sIK KapAi03u[, OOJJIMH Ta KBEPICTHH.

Dendrobium catenatum (opxiges wmupy). Jliroui
PEUOBMHHU POCIMHU MAIOTh IMyHOMOJYNIOIOUI BIACTH-
BocTi 1 € Tpurepom st NF-kB, nepenarouut curHamu
Bi SIHyc-KiHa3M, IO aKTUBYE TPAHCKPUILINHI IIIIXH
nepenadi curHainiB. EQekTu ekcTpakTiB aucTs Ta credia
MarOTh IMYHOMOJYJIFOOUi BIACTUBOCTI. EKCTpakT BILTH-
Ba€ Ha akTHBHICTHP NK-KJIITHH 1 MiJBHIILYE YTBOPCHHS
NO, 110 710303aNeKHO CTUMYIIIOE aKTUBHICTH Makpoa-
riB. Excrpakr Moke migBuinyBaTH npoaykiiro IL-2 Ta
IL-4. TIpenapar migsuirye Bmict NO, I1L-4, IL-1B, TNF-a.

Chlorophytum borivilianum (Safed Musli). Ekctpakr
POCIMHN Ma€ IMyHOMOJY/IOKO4YI BIACTUBOCTI. 3aBISKH
roJricaxapu/iaM pOCIIMHY TiABHUILY€eThCs BMicT NK-kJti-
THH, 2 TAKOXX BII3HAYAE€THCS 3pOCTAHHS PiBHS IMyHOIJIO-
oyminy G.

[TockoHHMK IIAMUCTHH. IMyHOMOAYIIOIOYA AKTUB-
HICTh EKCTPAKTy MPOSBISETHCS 3aBISIKH ITOJiCaxapy-
naM. lleii raseHoBuii mpenapar B €KCIIEPUMEHTI BUSB-
JIIB TIPOTHMBIPYCHY aKTHUBHICTh, MiJBHILYBaB DPIiBCHb
iMyHOIIOOYITiHY, a TakoX 301IBIIyBaB BMICT IIUTOKIHIB
IL-6 Ta TNF-a.

Clerodendrum splendens (xnepomeHapyM OJIHCKY-
quit). Jletroua oist i€l pocauHu Oyia BUAIICHA 1 JOCTTi-
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JUKCHA, IO JIO3BOJMJIO BCTAHOBUTH 11 IMyHOMOJYIIO-
109y aKTUBHICTH. Ll omisl BUKOpMCTOBYBajacs MPOTH
Staphylococcus aureus ta Candida splendens. Jlocni-
JUKYBaHUH EKCTPaKT POCIUHH IPHU3BOIUB JO IIiJ(BHU-
menns Bmicty NO, IL-12, IL-18, IL-6, IL-10, TNF-a,
a TaKOXX TPaHyJIOIUTapHO-MaKpodariaabHUX IMyHOCTH-
MyJSITOpiB. Takoxk BiA3HAYaNOCs MiJBUIICHHS PiBHA
¢dakTopa pocTy B JiM(paTHYHMX By3JIaX 1 3HUKCHHS
TNF-a, IL-13, IL-17, a Takox iHTepQepoHy Y.

Glycyrrhiza uralensis (cononka kuraiiceka). [lomica-
XapuId, BUIIJICH] 3 POCTIMHHM, MaJIi BIUTUB Ha rposidepa-
IIF0 B YMOBAX i1 Vitro, O CBIYUATH MPO HASIBHICTH IMY-
HOMOJTYJTFOF0UO0i akTUBHOCTI. [lomambii ekcriepuMeHTH
Ha IIIypax MiATBEpAIH BILIHB Ha IMyHHY CUCTEMY, Oyin
MOKa3aHi 3MiHM Y CeIe3iHIll Ta NIMTOMOMIOHIM 3aJ03i.
AHaii3 kpoBi mokasaB 3miHu piBHIB TNF-0 Ta iHIINX
MOKA3HUKIB iIMyHOTEHE3Y.

Arctium lappa L. (nonyx Benukwuii). @pykroninoca-
Xapuad € JIF0YMMH PEUOBHHAMHU KOPEHS POCIUHH, SIKi
3HI)KYIOTh PIBEHB I[YKPY B KPOBI, PEryIIOIOTh MeTabo-
J3M 1 CIIpusIOTh copOuii MiHepaiiB. IMyHoMomymIor0ua
aKTUBHICTH CIIOJIYK JIOBEJeHA B JOCIIAAX in Vivo Ta in
Vitro; BOHI BIUTMBAIOTh HA aKTHBHICTH Makpo(aris i mif-
BUIIYIOTh PIBEHb OKCHJIY a30TYy.

Lepidium meyenii (maka mnepyaHncbka). PocnuHa
€ IPUPOTHHUM [DKEPEIIOM IT0JTicaxapyIiB, IO BU3HAYAE ii
0i0JIOTiUHy aKTUBHICTh Ta IMyHOMO/YJIIOIOU] BIACTHBO-
cTi. ExcriepuMeHTabHO BCTAHOBICHO aHTHOKCHIAHTHI
BJIACTHBOCTI AII0YNX PEUOBHH.

Eurycoma longifolia (eypukama JOBrOJIUCTA).
HesnauHna cepist 1ocmifiB MO0 BIUTUBY MOJIICaXapyIiB
BUSIBUJIA, IO iX IMyHOMOIYJIOIOYa aKTHBHICTH IMOB’s-
3aHa 3 BIUIMBOM Ha ()aroiuTos.

Ligustrum vicaryi Rehder (0OiptounHa TriOpuaHa
Bikapi). @eHOTHT 1 BIACTHBOCTI POCIMH BU3HAYAIOTHCS
BMicTOM xJyopodiny. [lomicaxapuan poOCIUHH MarOTh
3[aTHICTh MPOSBIISATH IMYHOMOIY/IIOIOYY Ta aJalTUBHY
nito. Hamami Oys10 BCTaHOBJICHO, 1110 BOHU MOJIMINYIOTh
excrpecito IL-10, TNF-a g0303a1exkHo.

Stachytarpheta cayennensis. ExcTpakt IucTs poc-
JIMHU BOJIOJII€ aHAJBIe3UBHUM €(heKTOM, aHTUMAIIPiii-
HOIO Ta MPOTH3aNAIBHOIO Ji€to. [[poro poky y pocmuan
OyJ10 BU3HAUCHO IMyHOMOYITIOIOUUH E(EKT.

Aegle marmelos. PociuHa MICTUTh HU3KY 010JI0TTIHO
AKTUBHHUX PEUOBHH: KAPOTUHOIAHM, (PSHOIH, AIKAJIOIIH Ta
(raBOHOIIH, 3aB/ISIKK YOMY 11 €KCTPAKTH BUSBIISIOTH €(heK-
THBHICTb y pa3i XpoHiuHO{ Aiapei Ta IHIINX CTaHiB, MOB’s-
3aHUX 3 TIOPYIICHHSMH JISUTEHOCTI TPABHOTO KaHAIY.

Gentiana olivieri Griseb. I'aneHoB1 mpenaparu poc-
JIUH MPU3HAYarOTh y pasi OarathboXx XxBopoO Ha Cxofi,
30kpema Ha [liBnennomy Cxoni, e PO HUX 3rayBann
B aropBe/i. Y BUINISAI BOJHHUX PO3YHMHIB 3 KBITOK iX
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NpUIIMalOTh y pa3i MiABHUIICHOTO TUCKY. 3aBASKH aJiKa-
JoiTaM, TEpIeHOinaM Ta IHIOUM JIFOYMM DPEYOBHHAM
NPOSIBIISIETHCS IMYHOMOJIYJTFOI0YA aKTHBHICTD POCIIHH.
CrupTOBHIA €KCTPAKT MiaBHUINY€ haronnTo3. BBaxkaroTs,
[0 EKCTPAKT POCIMHU BIUIMBAE 5K HAa KJIITHHHHUH, TakK
1 Ha TYMOpaJIbHUH IMYHITET.

Rhaphidophora korthalsii Schott. Exctpaktu poc-
JMUHA TPAIHLIIHO 3aCTOCOBYBAIU JIJISI JIIKyBaHHS ITyX-
JIUH, OCKUTBKA BOHM Malld IUTOTOKCHUYHUHI edeKT Ha
pakoBi KIITHHH. EXCTIEpUMEHTH 0B HAsBHICTh iIMY-
HOMOJTYJTFOFOY0i aKTUBHOCTI, 3/IaTHICTh BIUIMBATH Ha
NK-kaiTHHH, iIMyHOTI00YIiHH raMma Ta piBeHb [L-2.

Amorphophallus commutatus. PociauHy 3acTOCOBY-
FOTh Yy KyJIiHAapii, s JIKYBaHHS TOKCHUYHHX 3aXBOPIO-
BaHb, SIK AHTUAOT Y pasi 3MiTHUX YKYCiB, a TaKOX JUIs
MOJIETIIICHHsT CBepOiHHA. ['ajieHOBI mpemapatd 3 1€l
POCIMHHU MalOTh aHTHOAKTEpiadbHy Ta TeHaTONpPOTCK-
TOPHY aKTHBHICTb. TOKCHKOJIOTIYHI TOCIIIPKESHHSI CBifl-
YaTh MPO HU3bKY TOKCHYHICTH EKCTPAKTY, IO J03BOJISIE
Horo 3acToCyBaHHS JJIsI TPUBAJIOTO JIIKYBaHH. [n vitro
BCTaHOBJICHO 3/IaTHICTh POCIIMHY BILUTUBATH Ha MPOide-
parito eHJ0TeTiaIbHUX KIIITHH. 3aBIsSKH BMICTY KOHKa-
HaBaJIiHy Mpernapar MOKe BIUIMBATH HA KIIITHHHU CeJie-
31HKH, T1IBHUIIYBATH MPOIYKIIFO aHTHTLI 1 T0303aJICKHO
BIUIMBATH Ha TPOIIECH TEMOITI3Yy.

Momordica charantia (KWTalCbKUWA TIpKUH Tap-
0y3). EkcTpakT 1ruioniB 1i€i pOCIMHNA MOXE MPOSBISITH
SIK IMyHOCTHUMYIJTIOIOY, TaK 1 IMyHOJICIPECHUBHI BIaCTH-
BOCTi. BiH cTuMyrmioe ¢aronuro3 Ta akTUBHICTH CILIC-
HOLMTIB. BrumB Ha ¢aronuro3 OyB MiaTBEpIKECHHUH
JocITiIaMy Ha O1MTHX MUIIAX, SKUM BBoauan Salmonella
typhi. Topymenns ¢yHkmii T-miMQpOIUTIB MOB’sI3aHO
3 TOPYWIEHHAM iX Tpomidepartii, M0 BKIIOYAE MaKpPO-
(aru. Y mamientiB 3 nmopymeHasM (yHkmii T-mimgo-
IIUTIB CIIOCTEPIraeThes TMOPYIICHHS mpoiidepanii Ta
imyHocympecis. [Ipemapar BmiiBae Ha PiBEHb OKCHIY
a30TY, BUIBHUX paJuKalliB KHCHIO Ta JIi30COMaIbHY (oc-
(hbatasy, y pasi 3MiHH KUIBKOCTI HEHTpod1iiB 1 Makpoda-
riB. OcTaHHi 1aHi TiATBEPHKYIOTh IMyHOCTUMYITIOKOYY
JUI0 SKCTPAKTY.

Moringa oleifera Lam. — TpaB’ssHHCTa pPOCIIHHA, sIKA
MICTUTh MIKPO- Ta MaKpOECJIEMEHTH, SIKi CHpPHUSIOTH il
JIIKYBaJIbHUM BJIACTUBOCTSIM. BOHa BHKOPUCTOBYETHCSI
JUIS JIIKYBaHHS acTMH, OPOHXITY, MACTHTY, IIKIPHUX
3aXBOpIOBaHb Ta iHGekmii, Brmrogatoun BIJI/CHIJL.
3aTHICTh CKCTPAKTIB POCIHMHHU JIIKYBaTH Pi3HI 3aXBO-
pIOBaHHS 3yMOBJEHA ii aHTHOKCHIAHTHUMM OaraToko-
MIOHCHTHIMHU BIIACTHBOCTSIMH. AHTHOKCHIAHTHA Jis
pOCIMHU BUSIBICHA B 0araTbox opraHax. JIikyBaHHS
MOKpaIlye 010XiMIUHI Ta FreMaTOJIOT1uHI TapaMeTpH.

Trichopodium zeylanicum (Gaertn.) Thwaites. B exc-
MEepUMEHTaX Ha MIypaX BCTAHOBJIEHA IMYHOMOMYJIO-
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104a Jisi eKCTPAKTy POCIHHH, IO CIPHSE TTiIBUIICHHIO
BMICTY HEHTPOQLIIB Ta PiBHI reMOIIO0IHy B mepude-
piiHil KpoBi. EKCTpakT poCIMHU MOXE MiABHIIYBATH
TOHYC OpraHi3mMy, Mae OMOJIOKYFOU1 BIACTHBOCTI.

Schwartzia brasiliensis (Choisy) Bedell ex Gir. Bipyc
Jlenre moripiirye pi3Hi ASHAPUTHI KJIITHHH, MOHOIIMTH,
reraToInTH, eHaoTemianbHi KiiTuau. I1ig gac BBeneHHs
iHpeknii mrypam 3pocraB BMmict TNF-o, I1L-6, IL-8 —
MOKA3HUKIB, IO CBiYaTh MPO TMOIIKOPKEHHS SHJ0Te-
J10 CyIuH. 3 1HIIOro OOKY, e CBITYMTH PO aKTHBAILIIIO
MeXaHi3MiB 3axucTy. MOHOIIUTH TaKOX BTPYYarOThCS
B PEAKIIIFO 3aXUCTY, MiABUILYOYH iHTEp()EPOH-Y Ta 3HH-
KyI0uH e(DeKT 3amabHIX NUTOKIHIB, 30kpema TNF-q.

Phyllanthus mellerianus. EKCTpakT pOCIWHU J0IO-
Marae miJi 4dac Jiapei, Au3eHTepii Ta TyOepKysIbo3y.
[Ipenapar kopucHHIA y pa3i O0ararbox XBOpoO 3aBISKA
IMYHOMOJIY/TFOFOYMM BJIACTHBOCTSIM, BKJIFOYAIOYH aHTH-
OKCHUIAHTHY, IMYHOMOIYIIOIOYY Ta MPOTUIIYXJIHHHY
niro. Bin mokparye remarosoriuni Ta 6ioxiMiuHi mapa-
MeTpH. Y AOCHigax Ha HIypax IperapaT BiIHOBIIOBaB
MOKa3HUKH Ha (oHI uKiIodochaminy.

Alstonia scholaris. Ankanoinu Ta TEpICHH, 130JIbO-
BaHi 3 POCIMHU, BUSBISIOTH IMyHOMO/YJIOI04I BIACTH-
Bocri (Vijay, 2018).

B iHAilichKill MeOUIIMHI BHUKOPUCTOBYBAJIU TpPaBYy
3 JIMCTSAM, sIK1 HaraayBaiu cepue — Tinospora cordifolia,
sIKa MaJa TaKkoX Ha3By rinoi abo rymyui (Giloy/Guduchi)
(Roy et al., 2021).

laneHoBi mnpenapard TiABHIIYBajll aKTUBHICTh
Makpodarie y paszi HaJXO/DKCHHS B OpraHi3M Iarore-
HiB, i1 Yac iH(EKIiHHNX 3aXBOPIOBAHb 1 MiIBUIITYBaJIH
aKTHBHICTh IMyHHOI cucremu. Llsg pocnmna 3ramgysa-
Jacs B alopBefi, J¢ iHTeHCH]iKyBala IMyHHUH 3aXHCT.
Bona mana rimosinigeMidyHi, MpoTH3anaibHi, aHTHKAH-
[IEpPOTCHHI Ta aHTUMYyTareHHi BIIACTUBOCTI, SKi Opamn
aKTHBHY y4acTh y mpolecax aertokcukamii. L{i mperma-
paru aktuBizyBanmu T- 1 B-mimdorury, a Takox mimdo-
IUTH HaTypaJbHUX KijepiB. IX 3acToCOBYyIOTH a1 JTiKY-
BaHHS CTaHIB, KOJM CIIOCTEPIraeThCsl PE3HCTCHTHICTH
JI0 TPAMITO3UTHBHUX I TPAaMHETaTHBHUX MIKPOOPTaHi3-
MiB. Y pa3i iH(peKIiifHnX XBOpoO rajeHoBi mpenapaTtu
TOKCHUHIB MTPOSIBISUT aHTUTOKCUYHHH BILTUB.

Tynaci (Ocimum sanctum). I'aneHoBi npenapaty miel
POCIUHM TMOKPANIYIOTh PO3yMOBY Ta (I3UYHY MHisUTb-
HicTh. TpaBa Ta naucTs MICTATh BiTamiH C, 110 TIOSICHIOE
X IMyHOMO/IYJTIOIOUY JIi0 Ta 3IaTHICTh JOPMYBATH OIIp
xBopoOam. CiK POCITHMHM 3aCTOCOBYIOThH HiJ 4ac JIMXO-
MaHKH, 3aXBOPIOBaHb PECIiPATOPHOI CUCTEMH Ta aCTMH.
laneHoBi mpenapaTv BOJIOMIIOTH AHTUCTPECOBUMH Ta
AQHECTE3yIOUNMH BIACTUBOCTSMH. BUTATH 3 pOCITUHA
BUKOPUCTOBYIOTBCSI y pa3i 3aXBOPIOBaHb MCUIHKH Ta
CepIEeBO-CyINHHUX XBOp0oO. B ekcrmepumenrtax Oyma
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HiATBEp/KCHA MPOTUBIPyCHA, MPOTHUMIKPOOHA Ta MpO-
THanepriyda ais. [Ipemapatu 3HMKYIOTH PiBeHb CYyO-
CTaHI[i}, SIKI BHUKJIHMKAIOTH TiNEPUyTIHBICTh, 3aBASKH
BMICTY aHTHOKCHJIAHTIB. Y POCIIMHI MPUCYTHI IIMHK Ta
Bitamin C. [Ipemapar Mae aHTHOKCHJAHTHI Ta aHTHBI-
PYCHI BIACTHBOCTI, €(EKTUBHHH TiJ Yac 3acCTyIHUX
3aXBOPIOBaHb Ta AaHTIHH, MOXE BHKOPHCTOBYBATHCS
SIK @aHTUCETITHK JUIsI 0OPOOKH PYK 3aBISIKH CBOIM IIPO-
TUMIKpOOHMM BracTuBOCTsAM. B IHnil 3 miei pocnuan
TOTYIOTh Yail abo Oamp3aM [UIS JIKYBaHHS 3aCTyIHUX
3aXBOPIOBaHb. EKCTPAKT POCIMHM € KOPUCHUM ISt iMy-
HOMOZYJIIOIOYOTO Ta MPOTHMIKPOOHOTO BILIHBY IIiJT Yac
pecmipaTopHUX 3axBoproBaHb. PocnmuHa Oepe yuacTb
y Tpolecax AETOKCHKAIii, M0 € BaXKIUBAM pPa3oM i3
i MpOTUMIKPOOHOI0 Ta MPOTHUBIPYCHOIO AKTHBHICTIO
y pa3i pecripaTopHHX 3aXBOPIOBAHb, BKIOYAOUH
actMy. Kpim Toro, rajseHoBi mpemnapaTtu Iii€i poCIUHH
PEKOMEHIYIOTHCS IIiJ] Yac Jaiapei, TaCTPHUTIB, 3aXBOPIO-
BaHb CEPIIEBO-CyAMHHOI cucTeMu. OCTaHHIM 4YacoM I
Ipenaparty BUKOPUCTOBYIOTHCS Y Pa3i MiIBUIIEHOT 30y/1-
JIMBOCTI, MOPYILIEHb HEPBOBOI CHUCTEMH, 3aXBOPIOBAHb
MEYiHKK Ta TPABHOTO KaHATY, & TAKOXK y TTHEKOJIOTIYHIH
NPaKTUIl. AKTUBHUMH KOMITOHCHTaMH JIUCTS € CEKBi-
TEpIICHN, MOHOTEPIICHH, OOpHiNTaneTar, OeTa-eIeMeHT,
ypcysoBa KUCIoTa, 010J1iH, aHTUTeHIH 7-D-TroKypoHif,
METIiOHIH, 7-O-ITFOKYpPOHIJl, OPIEHTHH Ta MOJUTYAUCTHH.
VY pocauHi MICTUTBCSI 6araTto CEKBITEPIICHIB, MOHOTEP-
NeHiB, OOpHIUTaNeTaTy, OeTa-eJIeMeHTy, KaMHECTHPOIY,
xojecTepoiy Ta Oera-cutocrepory. CyyacHa MEIUIIMHA
TaKOX 3BEepTa€ yBary Ha yHiKaJibHI BIacTHBOCTI Tymaci
(Sharma et al., 2017).

Yacuuk (Allium sativum). € KOMIIOHEHTOM TXKi.
AHTHOKCHAQHTH YaCHUKY JOIIOMAararoTh y pasi 3axBo-
PIOBaHb, SIKi CYNPOBOMKYIOTHCS OKCHIATUBHHM CTpe-
COM. 3aBIsIKHM OIOJIONIYHO AKTUBHUM KOMIIOHEHTAM
YaCHUK BOJIOMI€ IMYHOMOIYJIOIOYOIO Ta IPOTU3AIAIh-
HOIO aKTHBHICTIO. [0OJOBHMMH [ilOYMMH pPEUOBHHAMHU
€ aJUTiiH Ta aJUTIWH, Y SKUH TpaHCc(HOpPMYy€eThCs auTiiH.
OjiHaK ayuTiIHH € HeCTAOUThHUM 1 MIBHJIKO TTEPETBOPIO-
€ThCS Ha 1HIII CIPKOBMICHI CITOJyKH. OCTaHHIMH POKaMHU
B YaCHHUKY TakoX OyJI0 BH3HAYCHO TaKi PEYOBUHH, 5K
JUCcynbGia, S-aumianueTein Ta aieTHacyabdin. Y dac-
HUKY BUSIBJICHO aHTHOAKTepiajibHi, aHTUBIPYCHI, aHTH-
Jia0eTHYHI, aHTUTIIEPTEH3WBHI, KapAi0NpPOTEKTOPHI Ta
rernaTonpoTeKTOPHI BIaCTUBOCTI. HUHI TOCIIHKYIOTHCS
O10JIOTIYHI KOMITOHEHTH YaCHUKY, SIKi 3a0e3IeuyroTh
Horo iMyHOMOJYJIOIOUY aKTHBHICTh. YacHUK BIUTHUBA€E
SIK Ha TPaMITO3UTHBHI, TaK 1 Ha TpaMHEraTuBHI MiKpOOp-
ra"ismu. BiH BUsiBIIsSi€ akTHBHICTB 1ono Shigella spp.,
Klebsiella spp., Escherichia coli, Staphylococcus aureus
ta Pseudomonas aeruginosa. OCTaHHIMH POKaMH Mif-
TBEPIKCHO C(PEKTUBHICTH HOTO KOMITOHEHTIB CTOCOBHO
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Streptococcus mutans ta Streptococcus faecalis. YacHuk
TaKOX CIIPHSIE€ 3MCHIICHHIO PECIiPaTOPHUX CHMIITOMIB
npu COVID-19. Cnenudiuna akTHBHICTH TOJIOBHHM
YIHOM 3yMOBJICHa aJuTiTHOM. [lit0oui pedyoBHHHU Ili€l poc-
auHN Oynu Bifomi me 3 JaciB aropsenu. Cepen HUX —
CEKBITEPIICHN, MOHOTEPIICHH, METEOJIIH Ta iHIII 0i0J10-
T'YHO aKTUBHI KOMIIOHCHTH.

Turmeric. PocnuHa, OUTBII BimoMa SK KypKyMa.
VY ekcTpakTax KypKyMH BHSBICHO MPOTHMIKPOOHI Ta
AQHTUOKCHIAHTHI BJIACTHBOCTi, IO 3YMOBJICHO HAasB-
HicTio momienomniB. [Ipemaparn KypkyMHu MaioTh 37aT-
HICTP MPOSIBIIATH aHTUOKCHIAHTHY aKTUBHICTB 1 TTi/(BH-
mryBatH imyHiTeT (Nakhostin-Roohi et al., 2016).

Criji BU3HATH, IO BCI 3a3HAYCHI JiF0Yl PEUOBHUHH
POCIIMH MalTh IMYHOMOJYJIIOIOYY, MPOTH3ANaJIbHYy Ta
MPOTUMIKPOOHY Jit0. JIesKi 3 HUX TaKoX BIUTMBAIOTh HA
IHIII OPTaHM 1 CHCTEMH, MPOSBIISIOUN IPOTHMIKPOOHY,
MPOTUTPHOKOBY Ta MPOTUIYXJIMHHY aKTHBHICTH (Sherly
et al., 2023). AHTHOKCHIAHTHI BIACTHBOCTI KypKyMH
3yMOBIICHI TTOJTi()eHONFHIMHU KOMIIOHEHTaMH, SIKi 320¢3-
MEYyTh MPOTUMIKpOOHY nito. Came Ii pEedYOBUHH
3HHXKYIOTh BMICT MaJIOHOBOTO JiaJIbJCTiy Ta BUTbHUX
KHCHEBHX paJMKaNiB. Xoua KypKyMiH MOXKE HE3HAUYHO
3HI)KYBAaTH aKTHUBHICTh aHTHOKCHIAHTHHX (DEPMEHTIB,
TaKHMX sK Karajasa, CylepOKCHIMCMyTa3a Ta iHIII, 1e
HE BIUIMBA€ Ha MOTO HIHHICTH i BIACTHUBOCTI 3arajoM.
Bin 3a0e3nedye mMpoTHMIKpOOHY aKTHUBHICTH 1 Ji€ 5K
CKaBEH/KEP KUCHEBHX PaJuKaiB. 3aBAsSKH G1070TTUHO
AKTHBHUM CIOJIyKaM KypKyMa Ma€ IIUPOKHU CIEKTP
bapmakoorigaoi aktuBHOCTI. Cepen ii eekTiB 3a3Ha-
Yal0Th MPOTU3ANAIbHY, IPOTUMYTArCHHY Ta AHTHOKCH-
JIAHTHY JIIIO.

[MpoTuMyTareHHy aKTHBHICTh BH3HAYWINA Y POCIIUH
pa3oM i3 X 37IaTHICTIO 3aXHUIIATH CTPYKTYpY Ta (QYHKIIIT
B)XJIMBHX OPTaHiB.

Ginger (iMOup). V iMOMpPY BiI3HAUAIOTH AHTHOKCH-
JAHTHI, TPOTHITYXJINHHI Ta AHTUKOATYJISHTHI BIACTH-
BOCTi. PociuHa MICTHTH mMoONicaxapuan, MoJiheHOIH
Ta iHII OiONOTIYHO AaKTHUBHI CHONYKH. IMOHMp Takox
Ma€ 3Ha4HI MPOTHMIKPOOHI Ta IMyHOMOJIYJIFOIOYi Biia-
cTuBoCTi. Moro excrpakt a6o yail 4acTO TPU3HAYAIOTH
y pasi 3anajbHUX MPOLECIB 1 MyXJIHH. EKCTpakT iMOupy
JNEMOHCTPY€E BHPAXKCHY IMYHOMOIYJIIOIOYY Ta aHTH-
OKCHJIAaHTHY JIiIO.

Burtsr 3 iMOupy JomomMarae Imij| 9ac Karuiko, HeKHUTIO,
3aXBOpPIOBaHb JWXaJIbHUX NULIXIB, HYIOTH, OJTIOBAaHHS,
Xap4yoBUX OTPY€HB Ta O0JIO y pasi apTputry. B iMOupy
BHSIBJICHI IPOTUMIKPOOHI, TPOTH3AMaIbHI Ta MPOTUITYX-
JIMHHI BIIACTHUBOCTI. AKTUBHOIO PEYOBUHOIO iIMOUpY BBa-
JKaIOTh TIHTEpOJI, SKMH BKJIFOYa€ aMOIlMH, aliH, aToH,
a TakoX (pepMeHTH aliHasy, MepPOKCHAa3y Ta MiO3HUHA3Y.
[Ipemapar mifBHINY€e AKTUBHICTH (PEPMEHTIB IIyTaTi-
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OHIICPOKCHU/IA3U Ta CYHNCPOKCHUIAMCMYTA3H, IO M-
TBEP/UKYE WOTO IMyHOMOJYJIIOIOUY Ta MPOTUMIKPOOHY
AKTUBHICTb.

Jlo iIMyHOMOJYISTOPIB HaJeKaTh METaOONITH pOC-
JIUH, SIKi CHOPUAIOTH MiJBUINEHHIO CTIHKOCTI IMyHHOI
cucteMu. MeTabomiTH JSSIKUX POCIIMH MalOTh iIMyHOMO-
JIYJTIOFOY1 BIIACTHBOCTI, 3aBISIKK YOMY 1X MOXKHa 3aCTO-
COBYBATH SIK TePOHTOJIOTIYHI, IPOTUITYXJIHHHI Ta IPOTH-
MiKpoOHi 3aco0H.

[omipeHonu Ta (eHOIM € AaKTUBHUMH KOMITOHCH-
Tamu Oarateox (iTonpenapariB. BoHu MicTATh onHy un
OUTBIIE TIAPOKCHILHUX TPy Yy apOMaTHYHOMY KiJbIIi,
110 MMOXOAUTH BiJl (eHianaHiny abo THpO3uHy. Y Mpo-
neci MeTabomi3My Il CIIOJYKH MOXKYTh NEpEeTBOPIOBA-
THUCS Ha iHIII PSIOBUHH, HAIPHUKIIAJ, CTHIOCHH, SIKi Mic-
TATH J1Ba apoMatuyHi kbl (Belenicheyv, et al., 2024).

PecBeparpon € mpupomHuM mOmiEHONIOM Kiacy
CTHIILOCHIB, [0 OTPUMYIOTH 13 Polygonum cuspidatum.
Bin 3matHHit mpoxoanTH Kpi3b OiomoriuHmii Oap’ep
1 3axum@ard Horo IIicHICTh. PecBeparpon crpusie
HEeWpONpOTeKIii, 3HMXKYye piBeHb iHTepiaelkiHiB (IL)
Ta 3arnodirae HAKOIMUYEHHIO Oera-aMminoiniB. BiH 3MeH-
IIy€ BMICT 3aaJIbHUX (haKTOPiB, CTUMYJIIOE MTPOTYKIIiF0
inTepierikiny SIRT1, a takox micns GochopuiroBaHHs
aKTHBY€ TPAHCKPHIIIIIO TPOTEiHIB.

Peceparpon BIUIMBae Ha TPAaHCKPHIIIID TeHA
IL-17A, perymmoroun HOTO aKTHUBHICTH 32 JOTOMOTOIO
CMIreHeTHYHUX MEXaHi3MiB, IO 3MCHIIYIOTH 3allajbHi
HpoLecH.

lNopourHHaMOBa KHUCIIOTAa, OTPUMaHA 3 KypKyMH
(Curcuma longa), Mae mMpoTHU3aMaIbHI, MPOTUITYXJIHHHI
Ta PaHO3aroIOBANbHI BIACTUBOCTI. i iMyHOMOMYIIO-
I04a aKTHBHICTh MOB’si3aHa 31 3[ATHICTIO OJOKyBaTu
iaTepierkin-2 (IL-2) i musix IKKP (inriditop karmma-B
KiHa3za 0era), O € KIFYOBUM EJIEMEHTOM Y Perylsiii
3anajabHOT BiAMoBial yepe3 NF-kB curHambHuid nuisax.

IiHrepon — ocHOBHa jiro4ya pedoBwHa Zingiber
officinale (iMOups1), BOJIOJIIE TIPOTHU3ANIATBHUMHU, TPOTH-
OakTepialbHIMHU Ta TPOTUMIKPOOHUMH BIIACTUBOCTSIMH.
ExcTpakt iMOMpY pEKOMEHIYETHCSA y Pa3i aHTioreHe3y
Ta MyXJIMH, 3aJI)KHUAX BiJl aHT1OTCHE3Y.

Mitoua peuoBuHa Bidens pilosa (depenu) — 1eHTa-
ypeiH — aKTUBYE MPOAYKINIO IUTOKiHIB 1 TIM(OUUTIB.
Tpanuuiiina pocnuHa [HAIT, TakoX BioMa SIK TOHAp-
HaBa (Boerhavia diffusa), mae JiKyBaJbHI BJIacTHBO-
CTi, BKJIFOYAIOUM MPOTHU3AMMAIbHY W IMYHOMOIYIIOIOUY
AKTUBHICTb.

lNapoxkcukopr9Ha KHCIIOTa, KA MICTHTBCS B Kyp-
KyMi, 4acTO 3aCTOCOBYEThCS B MEAMIIMHI 3aBISKH 1l
KOPHCHHUM BJIACTUBOCTSIM. 3 KOPEHIB POCIMHU BUILIIS-
I0Th KYpKyMiH, SIKHH Ma€ iMyHOMOJIYJIOIOUi BJIaCTHBO-
CTi, CIIpUSI€ PO3BUTKY KJIITHH CIIMHHOTO MO3KY, ITiJBH-
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urye paronuTapHy akTHBHICTD MakpogariB i TO3UTUBHO
BIIMBA€E Ha Mpoiidepariito KITHH 3 aKTHBHICTIO O-€C-
Tepasu.

Kypkyma mMae MO3HTHUBHHI BIUTUB y pa3i KOpOHaBi-
pycy, 30kpemMa eeKTUBHA MPH OKCUAATHBHOMY CTpECi,
BUBIJIBbHEHHI IIUTOKIHIB 1 amornro3i. BoHa Moxe B3ae-
MOZIATH 3 MEMOpPaHHUMHU TpOTeiHAMH, 3a0e3Neuyroun
3axHUCT Bia Bipycy. Takok KYpKyMiH IMOMepekae po3-
Butok COVID-19, perymoroun curHainbHuil msix Nrf2.
3aBIsAKH CBOTH IMyHOMOTYJTFOFOUIH i1 1151 CIIOJTyKa JI0TI0-
Marae 3ano0irtu nporpecysantio COVID-19.

IMOMp MICTHTH pI3HOMaHITHI 010JOT1YHO aKTHBHI
CIOJIYKH, BKJTIOYAIOUH TiHTePOJ, SIKUH € OCHOBHOIO JIifO-
Y0I0 PEUOBHHOI0. [ THreposI Mae MpoTu3anaibHi, IPOTH-
MyXJIMHHI BIACTUBOCTI ¥ MOXKE BIJIMBATH HA PICT MyX-
JIVH 3aBISIKU PETYISII] CHTHABHUX IIIIXIB Y KIITHHAX.

Ilenraypein — e ¢praBoHOI, BUAIICHUI 13 pOCIMHU
Bidens pilosa (uepena BoIOChKA), SKHi BUSBIISE aHTHBI-
PYCHY, IPOTH3aIaIbHY Ta AaHTHOKCHAAHTHY aKTHBHICTb.
L1 crmomyka TakoX BimoMa CBOIMH BIACTHBOCTSIMU
y 3MEHIIICHHI 3aMajeHHsl, 0 POOUTH ii MepCIIeKTUBHOIO
y Teparii 3anaJbHHUX Ta BIPYCHHUX 3aXBOPIOBAHb.

Bararo pokiB 4epena BBaKAETbCS 3aCO00M 3 IMyHO-
MOJIYJTFOFOYMM TIOTEHINIaIOM, e(EeKTHBHAM y pasi Oak-
TepianpHux iH(pekuiii. Came BOAHI BUTATH Ili€l poc-
JMHU JIEMOHCTPYIOTH 3IaTHICTh MOKPAI[yBaTH IMyHHY
BiAmoBinbk. OCHOBHA [il0d4a pPEYOBHHA — OYKOJITHH
(3-O-B-D-ranakromnipano3un), ska HaJICKUTh 10 ajKa-
JIOiIB Yepeny, BIUIMBAE HA IMyHHY CHCTEMY, CTUMYJIIO-
FOUH ITPOYKIIIIO IUTOKIHIB, TAKUX sIK iHTEpekKiH-2 (IL-
2), Ta miaTpuMytouu Jielikoroe3. Kpim Toro, 115 crioiyka
3[1aTHA BIUIMBATH Ha NPOAyKIio okcuay azoty (NO) ta
KOHTPOJIIOBATH YTBOPCHHS JICHKOTPi€HIB (HAMPUKIAL,
LTA2).

Mipunetus — pitoua pedoBuHa mamnai (Carica
papaya), MicTUTh 010()TaBOHOIN 1 PEKOMEHIYETHCS JI0
npuiioMy y pasi MyXJIMH Ta aKHe.

Chrysanthemum indicum (Xpu3aHTeMa iHJIIHCHKA).
Jliroua peuoBHHA XPU3aHTEMH, TaJICHOBI IPeTapaTH sIKOi
3aCTOCOBYIOTh y pa3i 3amalieHHs, XBOpoO pecmiparop-
HOTO TPaKTy Ta CTaHiB, MOB’SI3aHMUX 13 MPUTHIYCHHSIM
IMyHHOT CHUCTEMH. 3aBISKHA BMICTY (PJIaBOHOINIB poOC-
JIMHA Ma€ IMyHOMOJYJTIOIOU1 BIACTUBOCTI.

Hippophae rhamnoides (obninuxa 3Budyaiina). bymm
BCTAHOBJICHI IMyHOMOJIYJTIOI0Ui BIACTUBOCTI EKCTPAKTY
POCIHHY 3aBASKH aKTUBHHM (PIaBOHOIIAM Ta i30pam-
HeTHHY. EKCTpakT akTHBYye NMpOXYyKIilo iHTEpICHKIHY-6
Ta CTUMYIIIO€ aKTHUBHICTh BHYTPINIHBOKIITHHHUX KiJie-
piB. Takok BCTAaHOBJICHO, L0 €KCTPAKT MPUTHIYYE JIi0
Mpo3anajbHUX [UTOKIHIB, TakuX sk TNF-a, i ranemye
TeHETUYHUI TpaHCMICITHMI (haKTop y pa3i rpaHylIbOIH-
TapHUX 3aXBOPIOBAHb.
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Ksepuernn i3 xkponusu nBogomuoi (Urtica dioica).
KBepueTnH 1aBHO 3aCTOCOBYETHCS U  JIIKYBaHHS
apTpUTy 3aBIIKU BMIicTy ¢uaBoHOifiB. Bin miaTpumye
IMyHHY BIAIOBiJb, BIUIMBAIOYM HA XEMOTAKCHHHU Ta
AKTUBHICTB KiJIEPiB.

Jlroteonin i3 Rosaceae. Jloteonin — (haBoHOIN, 1110
MICTUTBCS B POCIIHHAX POAUHU Rosaceae, Ma€ IPOTH3a-
MAJIBHY, IMYHOMOIYJIIOIOYY Ta MPOTUITYXJIHHHY aKTHB-
HicTb. OCTaHHIM YacoOM BiH TaKOX 3aCTOCOBYETBCS SIK
MPOTHANIEPTIYHNHN areHT. 3T1THO 3 TOCIHKEHHIMH, HOTO
C(EeKTUBHICT y MESKUX BHUMAIKaX HE TOCTYHAETHCS
riapokopTH30Hy. OCHOBHUMH MIIIICHSIMH JTFOTCOJIHY
BBakatoThes SRS, Syk, SOCS3, axi perymooTs akTH-
BaIlif0 IIUTOKIHIB 1 (pakTOPiB pocTy. JIFOTEOIIH BILTUBAE
Ha NF-kB, AP-1, IRF-1 — ¢axropu Tpanckpumiii, 1o
KOHTPOJIIOIOTH 3aITajibHi IPOLECH.

Terminalia chebula. TInomu Terminalia chebula
€ OaraTuM JDKEpeNoM TaHIiHIB, sKi 3YMOBIIOIOThH 1X
MOJIPA3HIOYi, MPOHOCHI Ta TOHI3YIOYi BJIACTHUBOCTI.
BoHu BIUIMBaOTh Ha KJIITHHHUH IMYHITET Ta CIIPHUSIOThH
MOKPAIICHHIO TYMOPAJIBHOTO IMYHITETY.

3enenunit yaii 3 kamenmii (Camellia sinensis). Emi-
rayokatexin-3-ranat (EGCG) — ¢naBoHOIn 3e1eHOT0
Yafo, SIKUA 3aCTOCOBYETHCS 0araro CTOJITH 3aBISKH
CBOIM MPOTHITYXJIMHHUAM, [IPOTUBIPYCHUM Ta IMyHOMO-
IOYIIOIOYUM BIACTUBOCTSM. JliKapchKuid 3aci0 3MEHIIye
piBeab TNF-a, IL-1pB, IL-6, a Takox BMIiCT iHIYyIIUOEIb-
HOT NO-CHHTa3H, 10 PETYII0E HeHpOoMiabHi, IMyHHI Ta
3anajibHi BiAmoBiai. [Ipu3HadaroTh mijJ 4ac 3amajibHUX
MPOIIECiB 1 KOTHITUBHUX pPO3JaliB. EKCTpakT 3HIKYE
piBenb mutokiHiB (TNF-a, IL-1B, IL-6), mo monomarae
3MEHIIMTH 3amalibHi peakilii B MIKpOIIii.

Buchanamine — ankamoin, axkTHBHA pPEYOBHHA
Cryptolepis dubia. EKCTpaKT pOCIIMHU 3aCTOCOBYIOTH SIK
IMyHOMOYJTIOI0UHH 3aci0.

Hydrastis canadensis. bepbepruH — akTHBHA pEYOBUHA
uiei pocsunu. [i 3aCTOCOBYIOTH /1Sl JTIKYBaHHS 3aXBOPIO-
BaHb JUXaJbHHUX NUIAXIB Ta rpuny (Balasubramaniama
etal., 2024).

Tinospora cordifolia. EkcTpakT 3 1€l pOCIHHHU
BOJIOZIE IMyHOMOZYTIOIOUHM  €(EKTOM, CTHMYIIOE
Makpodaru. OcTaHHI AOCTIDKCHHS, TPUCBSIYEHI IIii
pOCIWHI, TIOKa3aJld HOBi BJIACTUBOCTI il JIIIOUMX pE4o-
BHH, a caMe JINTEPIICHOIIiB, JIAKTOI/IiB, aJKaJIOIIiB, IJIi-
KO3UAIB, CTEPOIAiB, PEUOBHH ali(aTH4HOI CTPYKTYpH.
Pocimua mposiBisie  IMyHOMOIYINTIOOYY, TpOTHIia0e-
TUYHY, POTHJICIIPO3HY, IPOTU3AIATIbHY, IPOTUCIIA3MA-
TUYHY, aHTHOKCU/IAaHTHY, aHTHAPTPUTHY, aHTUCTPECORY,
AQHTUKAHIIEPOTCHHY AKTUBHICTh. Y KIIHIYHIA MpPaKTHI
3aCTOCYBaHHS €KCTPAKTIB POCIHHU ITOKA3aJl0 HAsBHICTh
KapA10TPOTEKTOPHOI, IeMaToNpPOTEKTOPHOI, MPOTHUITYX-
JUHHOT akTHBHOCTI (Ahsan et al., 2023).
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Pocnunni npenapatn MaroTh €(eKTUBHICTD y pasi ix
MPU3HAYCHHS 3 IMyHOICTIPECaHTaMH NP ITyXJINHAX Ta
3ananbHMX 3axBoproBaHHIX. Ha domni muxnodocdaminy
pocnuHa Rhus toxicodendron BiTHOBIIOBaIA BMICT iHTe-
preiikiny-y, NF-xB, mo miarsepxye BI1acTHBOCTI poc-
JIMHHM K iMyHOMoayJsitopa (Saka et al., 2024).

Huzka cydacHUX poCIUHHHX 3ac00iB, siki Oy BBe-
JICHI B HAITy MEAWIMHY 3 TPAKTaTiB arOpBEIH, IPOIOB-
KYIOTh LIKaBUTH (hapmakosoriB i ¢apmanesris. Crix
3rajlaTi Taki pociuHH, sik Atropa belladonna, Solanum
dulcamara, Digitalis purpurea, Cinchona ledgeriana,
Papaver somniferum.

e raneHoBI mpenapaTy UX POCIMH MajH 3HAYHY
aKTUBHICTh, IlIe OUIBII aKTHBHA ISl crocTepiraiacs
Yy HOBOTAJICHOBUX 3ac00iB Ta KOMIUICKCHHX Tpernapa-
TiB, JI0 CKJAAy SIKHX BXOAWIA AKTHBHI KOMITOHCHTH
[UX POCIHMH. 3apa3 MNpPOJOBKYIOTh BHBYATH JIOCST-
HCHHS KOMIUIEMEHTApHOI MEOWIMHH TpPO aKTHBHI
POCITUHHI JKepena, [0 HaroJONIyBAJINCS B arOpBEIi.

OmHi€r0 3 POCIHH, €KCTPAKTH SKOI ITHPOKO 3aCTO-
coByI0Th B Adpuni, [Haii Ta kpainax CepeazeMHOMODp S,
€ Withania somnifera (amBaranma). CHpPOBHHOIO IS
CTBOPEHHSI EKCTPAKTIB CITyXKaTh KOPEHi, KBITH Ta JUCTSL.

Takox icHye iHma Ha3zBa pocnuHH — Physalis
somnifera (pizanic cHomiiiHWK). [ONOBHUMHU AIFOUUMH
PCYOBHHAMH € aJKaJOiq¥, CTEPOINHI JIAKTOHH, CaIlo-
HiHW, (raBoHOimM, TakiHM. BBaxaroTh, IO aKTHBHI
PCUOBHHH POCIMHH MOXYTh TIPOSIBIITH CEHAaTHBHY
Ta iMyHOMOAymiorouy nito. CeqaTHBHUE 1 pellakcyro-
9uil e(EKT MPOSIBISETHCS 3aBISKH ITiIBUIICHHIO PiBHS
I'AMK. V 3B’s13Ky 3 LIUM €KCTPaKT POCIMHU J0aBaju
B KOMITJICKCHY TEparii XBOPUX Ha MIH30(peHito, XBO-
poOy AsblreiiMepa Ta aeMeHIlito. [1i3Hilie BcTaHOBHIH,
IO SKCTPAKTU POCIUHH MOXYTh BILTHBAaTH Ha M1-pe-
LENTOpH, MaTH AHTHOKCHJIAHTHI MEXaHi3MH, CIPHUSITH
pocty HepBiB. Ilpemapari TakoX MOHWKYIOTH 30y1UTH-
BICTh, MAIOTh AHTHCTPECOBY AKTUBHICTh. PazoM i3 TuM
Yy EKCTPAaKTiB POCIMHH BH3HAUCHA IMYHOMOIYJIOIOYA
AKTHBHICTh. EKCTpPakTH pPOCIHMH MOXYTh 3MiHIOBAaTH
piBeHb IMYHOMOYJIOIOUHMX KJIITHH, IMYHHHUX KOMII-
JIeKciB Ta iMyHOrnoOymiHiB. Bonu iHTiOyIoTh cuctemy
KOMIUIEMEHTY 1 MITOTEHY, BHKJIHMKAIOTh TpoJtiheparlito
nimponuTiB. OCTaHHIMH POKaMH JOCHTIDKCHHS TOKa-
3aJJM MOYKJIMBICTB BIUIMBY JIFOYMX PEYOBHH POCIHH Ha
IIUTOKIHOBHUH IITOPM, 1110 criocTepiraerscs mpu COVID-
19. OnHuM 3 Takux 3aco0iB € 130XIHOJIOBHUM ajKajoil
OepOepuH, SIKMI Ma€ 31aTHICTh MOMYJISIIT IMyHHOT BifI-
MOBI/Ii, 30KpeMa, Y KOHTEKCTI 3MCHIICHHS HaIMipPHOTO
3aMajieHHs, IOB’S[3aHOTO 3 IIMTOKIHOBUM IITOPMOM
(Alarabei et al., 2023).

ExcTpakTé pocnuH MOXYTh aKTHBYBaTH i MOO1IIi3y-
BaTH TEPUTOHAIBHI Makpodard, (paroimuTH Ta Ji30C0-
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MaJIbHI ()epMEHTH, CTUMYITIOI0UH TpodTidepaltito JTimgo-
LUTIB 1 3HWKYOUH MPOAYKIitO iHTepiekkiny-1 (IL-1) Ta
TNF-a.

Bonu Takox BOJONIIOTH AaHTHOKCHUIAHTHOIO AKTHB-
HICTIO, TiJIBUIIYIOYN PiBEHb CYMEPOKCHIAUCMYTa3H Ta
KaTajasu, MO CIPHSE MPUTHIYCHHIO JIMITHOI TEePOKCH-
narii. [Tomanpii qociiKeHHS TTOKa3alu, M0 eKCTPAKTH
MOXYTh IiJIBHINYBaTH PiBEHb OKCHIY a30Ty Ta aHTHA-
TEeHTIB, OJHOYACHO MPUTHIUYIOYM aKTUBHICTH NF-kB,
[I0 Ma€ BEJIHMKE 3HAYCHHS B PETYJILii 3amalbHUX MPO-
necis (Xu & Cock, 2023).

[lepcniekTHBY BUKOPUCTAHHS BU3HAYCHUX POCIHH Ta
BUJIIJICHHS JIIIOYMX PEYOBHH, SIKI MOXKYTh MaTH IMyHO-
MOJTYJTFOFOUY JIIF0 1 CIIPUSITH YCYHEHHIO CHMIITOMIB MPH
COVID-19, Takux sk TUXOMaHKa, Kalleib, 3araJleHHs
JIeTeHb, 3arocTpeHHs. Jlo TakuX pOCIHMH HaJekKarh:
Chenopodium quinoa (xunoa), Croton lechleri (xpo-
TOH 4epBOHMM), Lepidium meyenii (Maxa), Maytenus
macrocarpa, Mauritia flexuosa (MypitTa MaBpUKilCbKa),
Physalis peruviana (dpizanic nepysiancekuit), Uncaria
(Choi et al., 2024).

ExcrpakT 3eieHOro 4aro MaB IPOTH3AMAIBHY IO
y pasi 3aXBOPIOBaHb IIKIPH Ta JIi€ Ha OOPOJABKH CITM30BOL
000JI0HKH. 3eOLTBIIIOr0 (PiTOIMYyHOTEpATTISI MOYKE JIOTIOB-
HIOBaTH cuHTeTH4YHI 3aco0u (Tabolacci et al., 2023).

OnHUM 13 HEOE3MEYHHMX 3aXBOPIOBAHbD, I Yac JIKy-
BaHHS SKHUX MPOTOHYIOTH 3aCTOCYBaHHS (iTompenapa-
TiB, € MEJIAHOMA, SIKa YCKJIATHIOETHCS aTUIIOBOIO TpPaH-
chopmartiero TirMeHTy MeJIaHiHy I1i]] BILTABOM paiallii.
MenaHoMa XapaKkTepU3yeThCsl TETEPOTeHHICTIO Ta 34aT-

HICTIO 70 MeTacTa3yBaHHs. [Ipu 1pomy BigOyBaeThes
aktuBailisi BRAF-kiHasu. BuainieHo MilleHb, Ha SIKY
nisutn mpenaparu BeHypagenid (Vemurafenib), mabpa-
¢eni6 (Dabrafenib) ta enkopadenio (Encorafenib).

Jlns TapreTHOI Teparmii 3alporoOHOBaHI TPUMETHHIO,
O1HIMETHHIO, KOJIOMETHHIO, SIK1 MOMEePEKAIOTh MPOrpe-
CyBaHHS MeJIaHOMHU. HuHI BCTAaHOBIICHO, 110 MEJIaHOMA
€ IMyHOTEHHHUM 3aXBOPIOBAHHSIM, K€ Ma€ BIACTUBICTH
miggaBaTHcs IMyHOTEparlii, OJJHAK Ie yCKIIaIHIOE JiKy-
BaHHA. MenaHoMma Imporpecye uepe3 Kilbka MeXaHI3MiB,
TOMY BBKAETHCSI MOXKIIBUM 3aCTOCYBaHHsI IMyHOTEpa-
mii. Lle npu3BOIUTh 10 HEOOX1THOCTI MOIIYKY HETOKCHY-
HUX (hiTO3acO0IB AT JIIKyBaHHS MEJIAHOMH, 30KpeMa
TaKHX, [0 MalOTh IMyHOMOYTFOr0Ui BitacTiBocTi (Behl
etal., 2021).

JlificHo, B HU3II JUKepell BKa3yeThCsl HA HASBHICTh
IMYHOMOZYJIIOIOY0i aKTUBHOCTI POCIHH Ta iX mMeTabdo-
mitiB. L{ikaBiCTh BUKJIMKA€E €KCTPAKT 3€JIEHOTO Yalo, 110
Mae JIiKyBaJbHMHN BIJIMB Ha Mapkepu 3ananeHs (IL-6,
IL-1B). Huni ¢itonpenapary, sKi MawTh JIKyBalbHi
BIIACTHBOCTI y pa3i MenanoMi, BincyTHi. [Ipote ix 3acTo-
CYBaHHS MOJJIUBO 3MO)KE 3MCHIIMTH IO3yBaHHS XiMi-
ompemnaparis (Tabolacci et al., 2023).

BucHoBkH

O0i3HaHiCcTh 111010 MapKepiB IOKA3HUKIB IMyHHOI
CHCTEMH, IKi 3MIHIOIOThCS y pa3i inpekuiliHux, OHKO-
3aXBOPIOBAHbL, XBOPOO *KUTTEBO BAKJIUBHUX OPraHiB
Ta MeXaHi3MiB BILIMBY POCJMHHUX NMpenapariB npu
IMX CTAHAX, CIPUATHMeE MiABUIIEHHIO e(DeKTUBHOCTI
JIKYBaHHSI IITPOKO MOLINPEHUX 3aXBOPIOBAHb.
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