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Myricetin, flavonoid, Myricetin is a polyphenolic flavonol that is commonly present in tea, grapes, fruits, vegetables, and a number of medicinal
plant, medicine, plants. It is known to have a number of biological actions that are important for human health. Myricetin stands out for
human health its multifunctional potential in the prevention and treatment of different infectious and degenerative disorders, especially

as interest in natural bioactive chemicals grows. The primary mechanism entails robust antioxidant action by scavenging
reactive oxygen species (ROS) and inducing the endogenous enzymes like catalase and superoxide dismutase. Furthermore,
myricetin has anti-inflammatory properties via inhibiting the activation of the MAPK (mitogen-activated protein kinase)
and NF-«B (nuclear factor kappa-light-chain-enhancer of activated B cells) pathways, which lowers the synthesis of proin-
flammatory cytokines. Numerous in vitro and in vivo investigations have demonstrated its capacity to suppress the growth
of cancer cells, trigger apoptosis, and stop metastasis in the context of oncology. Myricetin decreases cholesterol, promotes
endothelial function, and guards against atherosclerosis in the cardiovascular system. Its neuroprotective benefits are
also encouraging, especially in terms of protecting dopamine in Parkinson’s disease and preventing f-amyloid buildup in
Alzheimer’s disease. Furthermore, myricetin is important for preventing diabetes and obesity because it regulates blood
glucose, improves insulin sensitivity, and modifies lipid metabolism. Antimicrobial and antiviral activities have also been
documented, although they are still limited to experimental studies. Nevertheless, two significant obstacles to its conver-
sion to practical applications are the lack of extensive clinical trials and the limited oral bioavailability. Future studies will
concentrate on developing novel formulations, investigating safe and efficient dosages, and conducting thorough clinical
trials. All things considered, myricetin shows significant promise as a multipurpose natural therapeutic candidate that
promotes human health.
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OTKPBITBIN JOCTYIT

K/IFOYEBBIE CJ/IOBA: AHHOTALIUA

Mupuyemun, MupuiieTMH — moaudeHoNbHbIN (IaBOHOJ, IMMPOKO PACIIPOCTPAHEHHbII B Yae, BUHOTpaze, GpyKTax, OBOIAX U Psifie JeKapCT-

(nasoHoud, pacmerue, BeHHbIX PACTEHUIi. VI3BeCTHO, UTO OH 06/IaIAeT PSZOM OMOIOTMYECKMX CBOJICTB, BasKHDIX JUIS 3[0POBbsS UeloBeKa. MypuIIeTHH

J1eKapcmeo, 300p06be  BILEISIETCS CBOUM MHOTO(DYHKIVIOHATbHBIM HOTEHIMAIOM B IPOQMIAKTHKE 1 JIEYEHUN PasIMIHbIX MHOEKIVIOHHBIX U IereHe-

uenoeexa paTMBHbBIX 3a60/1eBaHMi, 0COGEHHO B CBSI3M C POCTOM MHTEpeca K IPUPOIHbIM GMOaKTUBHBIM BeliecTBaM. OCHOBHOM MeXaHMU3M
€ro JIeMCTBYS 3aK/II0YAeTCSI B MOITHOM aHTUMOKCHUAAHTHOM JEiiCTBUY, KOTOPOE BBIPAKAETCS B HEMTPaIM3aluy aKTUBHbIX HOpM
kucnopozaa (APK) v MHIYKUIMM TaKMUX SHAOTEHHBIX (DepMEeHTOB, Kak KaTauasa U CyrepoKcuaaycMmyTasa. Kpome Toro, MupuieTMH
06s1a/1aeT MPOTMBOBOCIIAIATETbHBIMIA CBOMCTBAMM, MHTMOMPYSI aKTMUBAIIMIO CUTHATBbHBIX TyTeit MAPK 11 NF-«B, uTO CHIKaeT CuH-
Te3 MPOBOCHAUTETbHbIX IUTOKMHOB. MHOTOUMC/IEHHbIE VICCTIENOBAHMSI in Vitro i in Vivo TpOJE€MOHCTPUPOBAIU €T0 CIIOCOOGHOCTD
TIOABJISITh POCT PAKOBbIX KJIETOK, 3aITyCKaTh arloIITO3 ¥ OCTAHABIMBATh MeTacTa3ypoBaHye B OHKOIOTMM. MUPHUIIETUH CHIKAaeT
YPOBEHb XOJIECTePIHA, CIIOCOOCTBYET YTyJIIeHNI0 GYHKLIMU SHIOTENNS Y 3aLIUIIAET CepAeYyHO-COCYAMUCTYIO CYCTEMY OT aTepo-
ckepo3a. Ero HeiipornpoTeKTopHbIe CBOCTBA Takke BecbMa obelialne, 0COOeHHO B IUIaHe 3aluThl JodamMiHa pyu 60/1e3H1
TMapKMHCOHA ¥ TIPeOTBPAILeHMsT HAKOIUIeHUS B-aMmionaa npu 6oe3Hu Anblreiimepa. Kpome TOro, MUpMLIETVH BaskeH st
npomIakTUKY TMabeTta 1 OXKMPEHNsI, TOCKOIbKY OH PETYIMPYET YPOBEHD ITFOKO3bI B KPOBH, YITyUIIAeT YyBCTBUTETBHOCTD K MH-
CY/IMHY Y MEHSIeT IMIUIHBIN 00MeH. Takske 6bUIM 3apEruCTPUPOBAHbI €r0 aHTUMUKPOGHbIE Y TIPOTVBOBUPYCHbBIE CBOJICTBA, XOTSI
OHM TI0Ka OTPaHMYeHbI 3KCIIePMMeHTalIbHbIMM MCCIeloBaHusIMI. TeM He MeHee, IByMsl CYILleCTBEHHBbIMM NP TCTBUSIMU /IS
MPaKTUYUECKOTO PUMEHEHMS SIBJISTIOTCS OTCYTCTBYE OOUIMPHBIX KITMHUUECKMX VICITBITAHMIA 1 OTpaHMYeHHast 000CTYITHOCTD TIPY
repopaybHOM Tpuéme. bynyuiye nccienoBanust 6yayT COCpPerOTOUEHbl Ha pa3paboTke HOBBIX (OpMYII, M3yueHnM 6e30macHbIX
¥ 3G PEeKTUBHBIX JO3UPOBOK U MPOBEIEHNUY TIIATETbHBIX KIMHNYECKMX UCIIBITAHUIA. YAUTBIBAsI BCE 3TO, MUPULIETVH IMEET BO3-
MOYKHOCTb CTaTh MHOT'OLI€/IeBBIM ITPVPOAHBIM TeparieBTUUeCKMM BelleCTBOM, YAYUIIAIOIIMM 30POBbe UelIoBeKa.

OUHAHCHPOBAHME: [JanHast pa6ora 6bu1a mofaepskaHa HalyoHaJbHBIM areHTCTBOM McciemoBaHuil u uuHoBauuii (BRIN) u VHIOHE3MACKUM
dboumom passutust o6pasoBanust (LPDP) B pamkax mporpammbl RIIM — KonkypcHast BosiHa 7 (Ykas N2 61/11.7/HK/2024). ®uHaHCUPYIOLas OpraHi-
3alMs He TIPMHMMAJA yJacTus B pa3paboTke uccaenoBanusl, coope, aHaIM3e Wi MHTePIPeTaluy JaHHBIX, 4 TAKXKe B HAITMCAHUY JAHHOM CTaThU.

BJIATOOAPHOCTU: ABTOpBI BBIPAXKAIOT MCKPEHHIOIO G/1arogapHoCTh HalyoHaabHOMY areHTCTBY MccinenoBanmii u uaHoBaumit (BRIN) n Uugone-
suiickomy ¢hoHay pasBuTust o6pasosanus (LPDP) 3a ¢puHaHCOBYIO OAAEPKKY B paMKax [IporpaMMbl MCCIeJOBaHMIT M MHHOBALVIA [Jisl TIepeioBOii
Wuponesun (RIIM) — KoHnkypcHas BoHa 7, IpefycMOTpeHHOV ITocTaHOB/IeHMeM 3aMeCTUTeIIS 10 HayUHbIM MCC/IeL0BaHVSIM U COLeJICTBUIO MHHOBA-
umsm BRIN N2 61/11.7/HK/2024. ABTOpPbI Takke BbIpakaloT 6;1arofapHoCcTh HayqHO-MCcCIef0BaTeIbCKOM OpraHu3alum CeIbCKOT0 X03sIACTBA U MPO-
nosonbeTBust (ORPP BRIN) 3a MmaTepuabHYIO ¥ HeMaTepUalbHYIO OALePKKY, M HaydHO-1Mcceq0BaTebCKOMY LIeHTPY MYHEePaTbHbIX TEXHOIOTMIA,
BRIN 3a 11eHHY10 TOMOIIIb B [TOJTOTOBKE U BBIITOTHEHUM JAHHOM aBTOPCKOH paboThl. Mbl BbIpaxkaeM 61arofapHocTb UHCTUTYTY TexHomornii CymaTpsl
(ITERA) 3a COBMECTHYIO paboTy.
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1. Introduction

Flavonoids are a group of secondary plant metabolites that have an
important role in maintaining human health [1]. This compound, which
may be found in a wide variety of fruits, vegetables, tea, wine, and spices,
has long been acknowledged for its anti-inflammatory, anti-cancer, and
antioxidant biological benefits [2]. Flavonoids have garnered significant
interest in the domains of pharmacology and nutraceuticals in recent de-
cades due to their potential as preventive measures and supplementary
treatments for a range of degenerative illnesses [3]. Myricetin is a sig-
nificant member of the flavonol group and one of the flavonoids with the
strongest antioxidant potential due to its polyhydroxy chemical structure
and six hydroxyl groups [4].

Myricetin is found abundantly in berries, onions, spinach, green tea,
and red wine [5]. Its inclusion into common dietary items suggests that
people consume this compound in quite large quantities, so making re-
search on its impact on health extremely pertinent [6]. Numerous studies
have demonstrated that myricetin possesses a wider range of bioactivity
than other flavonols, including anticancer properties and defense against
the diseases of neurological, metabolic, and cardiovascular systems [7-
10]. This function is strongly linked to its capacity to control cellular
signaling pathways, neutralize free radicals, and alter the expression of
genes linked to inflammation and oxidative stress [11].

An important reason why myricetin deserves special attention is be-
cause of its pleiotropic properties, namely its ability to influence many
molecular targets simultaneously [12]. This compound operates as a reg-
ulator of signaling pathways that control immunological responses, apop-
tosis, and cell proliferation in addition to acting as a direct antioxidant by
absorbing reactive oxygen species (ROS) [13]. Therefore, myricetin holds
significant promise for preventing multifactorial chronic diseases like
cancer, Alzheimer’s, type 2 diabetes, and atherosclerosis [14-17]. A reas-
sessment of myricetin’s potential in the health industry is also urgently
needed, given the global trend towards a healthier lifestyle and the grow-
ing interest in functional foods and supplements made from natural in-
gredients [18].

Although much research has been done on flavonoids, comprehen-
sive studies specifically on myricetin are relatively limited. The majority
of the data that are currently available are still incomplete, concentrat-
ing primarily on specific elements, such as antioxidant or anticancer ac-
tivities, without thoroughly connecting the molecular pathways to the
potential therapeutic advantages attained [19]. However, there is still
a shortage of clinical evidence in humans, and the majority of the data
that is now accessible comes from in vitro and animal research [5]. This
leads to a knowledge gap that must be filled by critical research in order
to shift future research’s focus more toward practical applications.

The limited bioavailability of myricetin is another significant obstacle
to its use [20]. This compound is easily broken down in the liver and intes-
tines, thus resulting in a comparatively low active concentration entering
the bloodstream [4]. These elements bring up significant issues with rela-
tion to safe long-term use, ideal composition, and appropriate dosage.
Examining the biological elements and health advantages is therefore
important, but so is looking at the technical challenges and opportunities
for its development as a medicinal agent or nutraceutical.

Based on this background, this review was prepared with the aim of
summarizing the current scientific evidence regarding myricetin in the
context of human health. The focus of discussion includes natural sources
and bioavailability, key biological mechanisms, and documented health ef-
fects, ranging from cardiovascular, metabolic, and neuroprotective protec-
tion to anticancer and antimicrobial activities. This article also focuses on

future development directions, research issues, and security aspects. Thus,
there is hope that this review can provide a comprehensive overview of the
potential of myricetin as a promising candidate bioactive agent, while also
highlighting research gaps that still need to be addressed.

2. Data collection method

This review synthesized evidence identified through systematic
searches of PubMed, Scopus, Web of Science, and Google Scholar cov-
ering publications through August 2025. Search strings combined con-
trolled terms and free text (e.g., myricetin AND flavonol AND (antioxidant
OR anti-inflammatory OR anticancer OR neuroprotective OR cardioprotec-
tive OR antimicrobial OR bioavailability OR nanodelivery OR clinical)), with
Boolean operators and citation tracking (snowballing) from key papers.
Eligible records were peer-reviewed articles in English, including in vitro
and in vivo studies, clinical investigations, and critical reviews directly
addressing myricetin’s sources, chemistry, pharmacology, molecular
mechanisms (e.g., NF-xB, Nrf2, MAPK, PI3K/AKT, AMPK), epigenetic
regulation, safety/toxicity, drug-interaction potential, bioavailability,
and formulation strategies. Exclusions consisted of conference abstracts,
non-English works without reliable translation, editorials, non-peer-
reviewed items, and studies lacking methodological clarity or having no
direct relevance. After deduplication, titles/abstracts were screened fol-
lowed by full-text assessment using predefined criteria; data were ex-
tracted on study design, model/system, exposure/dose/formulation, out-
comes, and mechanistic readouts, and then narratively integrated across
disciplines (biochemistry, pharmacology, nutraceuticals, and clinical
sciences) to produce an updated, critical appraisal compliant with best
practices for scoping reviews.

3. Sources and bioavailability of myricetin

To understand the health potential of myricetin, it is important to first
review the basic aspects including its natural sources in food, its chemi-
cal structure characteristics and physicochemical properties, its bioavail-
ability profile including digestion, absorption, metabolism, distribution,
and elimination, and various factors that influence its stability and bio-
availability.

3.1. Natural sources of myricetin

Mpyricetin is a polyhydroxy flavonol found widely in various plant
foods [21]. It is typically found in the human diet from the ingestion of
tea, wine, fruits, vegetables, and a number of herbal plants [5]. Myric-
etin is one of the significant flavonoids that frequently enters the body
through daily meals because of its broad distribution [22]. Table 1 sum-
marizes various natural sources of myricetin, ranging from fruits, veg-
etables, tea, wine, to herbal plants.

One of the primary sources of myricetin is fruit [4]. High levels of this
compound are found in many berries, such as blueberries, cranberries,
blackberries, and bilberries [23]. The high antioxidant content of berries
has earned them the moniker “superfood,” and myricetin is a key compo-
nent in supplying these health benefits [24]. Furthermore, myricetin is
available in considerable amounts in grapes, particularly red grapes [25].
Because of this, its fermented product, red wine, is frequently linked to
cardioprotective advantages through the “French paradox” [26].

Mpyricetin has also been found in kiwis, oranges, pomegranates, and
apples [27]. Similar to how other polyphenols are distributed, this com-
pound is more prevalent in the skin of apples than in the meat [28]. This
demonstrates how crucial it is to eat the entire fruit in order to maximize
its bioactive effects.

Table 1. Natural sources and characteristics of myricetin content
Taﬁm/ma 1. HpMpO/IH])Ie VICTOYHUKU U XapaKTePUCTUKU ypOBHE]‘/'[ coaepKaHus MUPUIIeTHUHa

Category Example source Content/Distribution Relevance description References
Blueberries, cranberries, blackberries, .. . L Acting as a major source of antioxidants
Fruits bilberries, red grapes, apples, High in frg;zﬁ%hnf?;%;%? SgTapes are and consuming whole fruit increases [23-28]
pomegranates, oranges, and kiwis myricetin intake
Vegetables Onions, tomatoes, spinach, broccoli, The content variation and red Supports antimicrobial properties and is [29-31]
8 and cabbage onions are relatively high protective against degenerative diseases
- . s . Regular consumption is associated with
Green tea (Camellia sinensis) and High in green tea and lower in black § AN h -
Tea black tea tea due to fermentation cardiovascular, antidiabetic, and anticancer ~ [32-35]
protection
It has been linked to the “French paradox”
. Red grapes (Vitis vinifera) and red High concentration on the skin and and heart protection, although the specific B
Wine and products wine increased through fermentation contribution of myricetin remains to be [36-38]
investigated
. . . . Provides anti-inflammatory,
Myrica rubra (bayberry), Rhus High concentration and the basis of - . , _
Herbal plants vernicifiua, and Ampelopsis spp. traditional medicine hepatoprotective, and immunomodulatory [39-44]

effects
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In addition to fruit, myricetin can be found naturally in a variety of
vegetables [5]. The flavonol content of red onions, which includes myric-
etin and quercetin, has been extensively researched in relation to its
antibacterial and anti-inflammatory qualities [29]. Moderate levels of
myricetin, which is frequently linked to a preventive effect against degen-
erative disorders, are also found in spinach and tomatoes [30]. According
to reports, broccoli and cabbage, which belong to the Brassicaceae fam-
ily, feature lesser levels of these flavonols but nevertheless contribute to
daily consumption when frequently ingested [31].

One of the main sources of polyphenols consumed worldwide is tea,
and green tea (Camellia sinensis) contains a notable quantity of myric-
etin [32]. The myricetin content in tea varies depending on the type, pro-
cessing method, and brewing time [33]. Green tea tends to contain higher
flavonols than black tea, because the fermentation process in black tea
causes the degradation of some of the polyphenol compounds [34].
Mpyricetin is thought to be one of the primary bioactive components of
green tea, which has been associated with a lower risk of diabetes, cardio-
vascular disease, and several types of cancer [35].

Red wine, which is made from fermented red grapes (Vitis vinifera),
is a significant source of myricetin [36]. Red wine has a relatively high
concentration of flavonols because the fermenting process uses the grape
skin, which has a higher flavonoid content than the fruit’s flesh [37]. Red
wine consumption in moderation has been linked to heart and blood ves-
sel protection, while further research is still needed to determine the pre-
cise role of myricetin [38].

There are also other traditional medicinal plants that are said to be high
in myricetin [13]. One well-known example is the bayberry (Myrica rubra),
which is also the compound’s source of name and is utilized in East Asian
traditional medicine [39]. High levels of myricetin have also been found in
plants like tea (Camellia sinensis), Rhus verniciflua, and a number of Am-
pelopsis species [4]. In addition to these sources, myricetin is also present
in several species of the genus Syzygium. For instance, a myricetin deriva-
tive-rich fraction from Syzygium malaccense leaves, particularly containing
myricitrin, has been reported to account for approximately 48.48 % of the
total flavonoid content based on HPLC analysis [40]. Moreover, Syzygium
polyanthum, a widely used culinary and medicinal plant in Southeast Asia,
has also been found as a natural source of myricetin, further supporting the
nutritional and pharmacological importance of this genus [41-44]. These
compounds are thought to support the herb’s anti-inflammatory, hepato-
protective, and immunomodulatory properties, among other therapeutic
benefits, in traditional medical practices [11,43].

It should be mentioned that a number of factors, including plant va-
riety, growth conditions, harvesting techniques, and storage, affect the
amount of myricetin in food [6]. For instance, it has been noted that ber-
ries cultivated in conditions with high light intensity featured higher fla-
vonoid contents [45]. Myricetin levels are also impacted by processing; for
instance, prolonged heating may degrade it, but some fermentations may
actually make it more bioavailable [46].

Mpyricetin is found in many fruits, vegetables, tea, wine, and herbs,
thus it can be naturally incorporated into a regular diet [47]. Consum-
ing foods high in flavonoids, such as myricetin, has been linked in epide-
miological studies to a lower chance of developing chronic illnesses like
cancer, diabetes mellitus, and atherosclerosis [48]. Consequently, adding
natural myricetin sources to the diet is one possible nutrition-based dis-
ease preventive tactics [49].

3.2. Chemical structure and physicochemical properties of myricetin

Myricetin Myricetin belongs to the flavonoid subgroup and is a poly-
phenol component of the flavonol group [4]. This compound has the mo-
lecular formula C,;H;,0g with a molecular mass of approximately 318.24
g/mol [12]. The basic structure is a C6—C3-C6 flavonoid skeleton, which
is composed of two aromatic rings (A and B) connected by an oxygenated
heterocyclic ring (ring C) [1]. Myricetin differs from other flavonols, such
as quercetin or kaempferol, in that it has six hydroxyl groups (-OH) at
positions C-3, C-5, C-7, C-3’, C-4’, and C-5' [50]. Myricetin is a flavonoid
with a very strong antioxidant capacity because of its extensive disper-
sion of hydroxyl groups [51].

The hydroxyl groups in ring A (5 and 7) contribute to the transition of
metal ion chelating activity, whereas the groups in ring B (3', 4/, and 5’) are
generally in charge of the free radical scavenging capacity [52]. The stabil-
ity of flavonoid radicals is another benefit of the -OH group at position 3 of
the C ring, which enhances myricetin’s antioxidant properties [53]. There-
fore, myricetin’s hydroxyl-rich chemical structure allows neutralizing reac-
tive oxygen species (ROS) by donating hydrogen and electrons [54].

Myricetin has physicochemical characteristics as a pale yellow crys-
talline powder. Strong internal hydrogen bonding and the planarity of
its aromatic structure limit this compound’s solubility in water, despite

the fact that it has several hydroxyl groups, which make it relatively po-
lar [55]. In contrast, myricetin is more soluble in polar organic solvents
such as ethanol, methanol, and dimethyl sulfoxide (DMSO) [56]. Accord-
ing to reports, this compound’s melting point ranges from 357 to 360 °C,
demonstrating the resilience of polyphenols’ aromatic structure [57].

There are a number of outside variables that affect myricetin stabil-
ity. This compound is highly stable in acidic pH environments (like the
stomach environment), but it readily undergoes oxidative degradation
and isomerization in neutral to alkaline pH environments (like the small
intestine environment) [58]. Degradation is also accelerated by exposure
to light and high temperatures, which can reduce biological activity by
generating oxidation products [59]. This explains why pure myricetin
typically loses stability when food is processed or stored.

The utilization of myricetin is significantly hampered by its physico-
chemical characteristics from a pharmacokinetic point of view. The quan-
tity of active aglycone that enters the systemic circulation is decreased
by quick phase II metabolism (glucuronidation, sulfatation, and meth-
ylation), and intestine absorption is restricted by its poor water solubil-
ity [60]. Consequently, myricetin’s oral bioavailability is comparatively
poor in comparison to other flavonols [20]. Thus, contemporary research
focuses on attempts to improve bioavailability by altering physicochemi-
cal features, such as via derivatization or complex formation.

Furthermore, myricetin’s chemical characteristics enable its interac-
tions with biomolecules. The hydroxyl group and its aromatic conjuga-
tion system can intercalate to DNA and bind to proteins via hydrophobic
and hydrogen interactions [61]. Metal chelating activity is crucial in stop-
ping the Fenton reaction, which generates hazardous hydroxyl radicals,
particularly with regard to Fe? and Cu®" ions [62]. However, this ability
also has the potential to disrupt mineral homeostasis when consumed in
very high concentrations [30].

Myricetin has a higher antioxidant activity than quercetin or kaemp-
ferol when compared to other flavonols, mostly because it possesses an
extra hydroxyl group on the B ring [4]. Nevertheless, this additional hy-
droxyl group also decreases its chemical stability by increasing its sus-
ceptibility to oxidation [63]. In other words, the primary constraint on the
use of myricetin is its superior chemical structure.

3.3. Myricetin bioavailability: Absorption, metabolism, distribution,
and elimination

Absorption: Myricetin is typically found as glycosides attached to
sugar groups after being ingested from plant sources [5]. This compound
must be hydrolyzed by the B-glucosidase enzyme in the small intestine
or by the colonic microbiota to become a more easily absorbed aglycone
form [64]. However, the bioavailability of myricetin is highly limited be-
cause its polyhydroxyl chemical nature makes it poorly soluble in fat so
that the passive diffusion process in the enterocyte membrane becomes
inefficient [65]. Furthermore, myricetin stability in the gastrointestinal
tract is limited; exposure to digestive enzymes and the neutral pH of the
intestines might cause its breakdown [66]. As a result, very little of the
oral intake makes it into the bloodstream.

Metabolism: Myricetin promptly goes through first-pass metabo-
lism in the liver and enterocytes upon effective absorption [11]. These
metabolic activities include glucuronidation, sulfatation, and O-meth-
ylation, which are mediated by transferase enzymes such catechol-O-
methyltransferase (COMT), sulfotransferase (SULT), and UDP-glucurono-
syltransferase (UGT) [67]. Therefore, conjugated metabolites of myricetin
are more prevalent in plasma than free aglycones [68]. Certain metabo-
lites, such as antioxidants or cell signal modulators, have their own bio-
logical function even when this metabolism lowers the quantity of the
parent chemical [55]. However, a significant factor limiting myricetin’s
bioeffectiveness at target tissues is still substantial conjugation [19].

Distribution: Myricetin’s distribution profile demonstrates that it can
reach a variety of tissues, with a particular predisposition to the brain,
liver, kidney, and lungs [13]. According to experimental animal research,
myricetin has a restricted capacity to cross the blood-brain barrier, which
may contribute to its ability to prevent neurodegenerative diseases [69].
Mpyricetin and its metabolites are crucial for regulating detoxification en-
zymes and preventing oxidative stress in the liver [70]. However, the dos-
age form, timing of administration, and dose all have a significant impact
on tissue concentrations [11].

Elimination: The main ways that myricetin is evacuated through are
bile and urine [71]. The metabolites resulting from glucuronidation and
sulfatation are water-soluble and therefore easily excreted by the kid-
neys [72]. A comparatively minor portion is eliminated in the bile and
may go through enterohepatic cycle [13]. Myricetin typically has a short
elimination half-life, which could account for the low plasma levels fol-
lowing oral dosing [57]. Although it is uncommon for these compounds
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to accumulate, long-term ingestion of natural foods can keep the body’s
levels at a specific baseline [73].

3.4. Factors affecting the stability and bioavailability of myricetin

The bioavailability of myricetin is one of the main determinants of its
biological effectiveness in humans [74]. Despite the fact that these com-
pounds are known to possess neuroprotective, anti-inflammatory, anti-
cancer, and antioxidant properties, their efficacy is frequently limited be-
cause of the low plasma concentrations attained upon oral ingestion [20].
The chemical characteristics of myricetin, the surrounding environment,
and bodily biological interactions are some of the interconnected ele-
ments that contribute to this [75]. Figure 1 provides an overview of myric-
etin, highlighting its main dietary sources, core chemical structure, and
the principal factors that affect its stability and bioavailability.

Myricetin is extremely reactive due to its polyhydroxyl structure,
which contains six hydroxyl groups [52]. This property makes it easily
oxidized when exposed to light, oxygen, or neutral to alkaline pH such
as in the small intestine [59]. Food processing techniques like boiling or
baking can drastically lower the quantities of this chemical because of its
limited heat stability [76]. Therefore, the amount of myricetin that is still
available for the body to absorb depends in large part on physicochemical
variables and food preparation [77].

Bioavailability is also influenced by biological circumstances in the di-
gestive tract in addition to chemical considerations. Myricetin in the form
of glycosides should be hydrolyzed by the enzyme B-glucosidase or intes-
tinal microbiota to become an absorbable aglycone form [78]. Individual
differences in microbiota makeup result in wide variations in absorption
rates. Myricetin is subjected to a rigorous first-pass metabolism in the
liver upon absorption, which includes glucuronidation, sulfatation, and
methylation [79]. The quantity of myricetin in free form that circulates in
the plasma is greatly decreased by this mechanism, however some of its
conjugated metabolites still have some biological activity [80].

Stability and bioavailability are also influenced by interactions with
other dietary ingredients. For instance, myricetin can undergo oxida-
tive degradation due to complex formation from metal ions like Fe** and
cu® [59]. Conversely, absorption can be facilitated by increasing their
solubility in the intestinal micelle phase through its co-consumption
together with lipids or phospholipids [81]. Myricetin oxidation during
gastrointestinal transit may be prevented by other antioxidants, such as
vitamin C, which may also have a protective effect [82]. These factors

Natural Sources of Myricetin

suggest that overall dietary patterns may modulate the effectiveness of
myricetin.

Myricetin’s low bioavailability has prompted the creation of sev-
eral formulation techniques for use in clinical and nutraceutical pur-
poses [83]. Several strategies have been shown to be successful, such as
complexation with cyclodextrins to enhance stability, liposomes and mi-
celles to boost solubility, and polymer- or lipid-based nanoencapsulation
to prevent myricetin from degrading [84]. This method has the potential
to be improved in people and has continuously demonstrated elevated
plasma myricetin concentrations in animal studies [85].

4. Biological mechanisms of myricetin

Myricetin’s biological effects on health are mediated by a number of
interconnected molecular pathways. This compound not only demon-
strates antioxidant action by scavenging reactive oxygen species (ROS)
and altering endogenous defense enzymes, but it also contributes to the
regulation of the NF-xB pathway and proinflammatory enzymes like
COX and iNOS [86]. Furthermore, myricetin affects important intracel-
lular signals that are involved in metabolism, apoptosis, and cell division,
such as AMPK, PI3K/AKT, and MAPK [87]. Additionally, this compound
may have long-term impacts on cellular homeostasis and the prevention
of degenerative diseases through its potential in epigenetic control and
gene expression [54].

4.1. Antioxidant activity of myricetin

A pathological state known as oxidative stress is defined by an imbal-
ance between the body’s ability to defend itself against oxidative stress
and the generation of reactive oxygen species (ROS) [88]. Overproduction
of ROS can harm proteins, lipids, and DNA, which can aid in the ethiology
of a number of chronic degenerative illnesses, including diabetes melli-
tus, cancer, cardiovascular disease, and neurodegenerative diseases [89].
Accordingly, myricetin, a flavonol that is widely present in fruits, veg-
etables, tea, and red wine, has a high potential for antioxidant activity
through both direct and indirect action mechanisms [90].

Scavenging ROS: Myricetin’s direct neutralization of ROS is the pri-
mary mechanism behind its antioxidant action [91]. Because myricetin
has a lot of hydroxyl groups (-OH) at positions 3, 5, 7, 3, 4’, and 5’ in its
chemical structure, it can act as an electron or proton donor and change
ROS into a more stable and innocuous form [13]. For instance, myricetin
can lower the known highly reactive and biomolecule-damaging hydroxyl

Chemical Structure and

Common dietary sources include:

1.Berries (blueberries, cranberries, OH
blackberries)

2.Fruits (grapes, apples,
pomegranates)
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broccoli)
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HO
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« Contains six hydroxyl groups (-OH)
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Factors Affecting Stability and Bioavailability

4.Tea (Camellia sinensis)
5.Herbal plants (Myrica rubra,
Syzygium spp.)

These foods contribute to the daily
intake of myricetin and provide
antioxidant benefits.

Myricetin bioavailability is influenced by:
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These factors reduce the amount of bioactive myricetin reaching circulation.

Figure 1. Natural sources, chemical structure, and factors influencing the stability and bioavailability of myricetin
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radicals (¢OH), superoxide (O,-), and peroxyl radicals (ROOe¢) [4]. Further-
more, electron resonance is supported by the conjugated double bond sys-
tem in the aromatic ring, which makes the myricetin radical that results
from the reaction with ROS comparatively stable [92]. This mechanism
of scavenging radicals efficiently interrupts the series of oxidative events
that might lead to lipid peroxidation and cell membrane damage [93].

Modulation of endogenous antioxidant enzymes: Furthermore, myric-
etin affects molecular pathways that control the expression of endoge-
nous antioxidant enzymes in addition to its direct role as a radical scav-
enger [22]. Research shows that myricetin can activate the transcription
factor nuclear factor erythroid 2-related factor 2 (Nrf2) [94]. The trans-
location of Nrf2 into the cell nucleus upon activation results in its bind-
ing to the DNA’s antioxidant response element (ARE), which raises the
transcription of several defensive genes [95]. These target genes include
those that encode vital enzymes like glutathione peroxidase (GPx), cata-
lase (CAT), and superoxide dismutase (SOD) [96]. Myricetin increases the
ability of cells to defend against oxidative stress by activating the Nrf2-
ARE pathway [97].

Increased SOD expression allows converting superoxide to hydrogen
peroxide (H,0,), which is further degraded to water and oxygen by catalase
and GPx [98]. Myricetin thereby improves the enzymatic ability that sustains
long-term redox equilibrium in addition to immediately removing ROS [99].
Myricetin differs from simple antioxidants that merely act chemically and
don’t alter cellular signalling pathways because of its dual action [11].

Biomedical implications: Myricetin’s ability to scavenge reactive oxy-
gen species (ROS) and modulate antioxidant enzymes makes it a highly
relevant supplement for the prevention and treatment of disorders linked
to oxidative stress [100]. Protecting the vascular endothelium can lower the
risk of atherosclerosis in the cardiovascular system [101]. Myricetin may
be able to decrease the progression of neurodegenerative disorders like
Parkinson’s and Alzheimer’s by reducing the accumulation of ROS in the
central nervous system [102]. However, myricetin may also help prevent
carcinogenesis by lowering DNA damage caused by free radicals [103].

4.2. Anti-inflammatory activity of myricetin

The body uses inflammation as a physiological defense against infec-
tion and tissue damage, but excessive or persistent inflammation can
lead to the development of a number of degenerative diseases, including
as cancer, atherosclerosis, arthritis, and neurological diseases [104]. The
main molecular pathways involved in the regulation of inflammation are
nuclear factor-kappa B (NF-«kB), cyclooxygenase (COX) enzymes, and in-
ducible nitric oxide synthase (iNOS) [105]. Myricetin, a flavonol found in
abundance in fruits, vegetables, tea, and red wine, has been demonstrated
in numerous studies to have a strong anti-inflammatory effect by influ-
encing these three targets [106-108].

NF-«B pathway inhibition: NF-«B is a central transcription factor that
regulates the expression of various proinflammatory mediators, includ-
ing cytokines (TNF-a, IL-1B, IL-6), chemokines, COX-2, and iNOS [109].
NF-«B activation is typically brought on by proinflammatory cytokines or
inflammatory signals like lipopolysaccharide (LPS) [110]. Translocation
of the NF-«kB component into the cell nucleus is made possible by the
breakdown of the IxB inhibitor [111]. According to reports, myricetin pre-
vents NF-«B from translocating to the nucleus by inhibiting the phos-
phorylation and degradation of IxB [112]. This lowers the synthesis of
inflammatory mediators by suppressing the expression of pro-inflamma-
tory genes. Myricetin suppresses the inflammatory response’s amplifica-
tion, which frequently causes tissue damage, by this mechanism [113].

COX enzyme modulation: COX is a key enzyme in the biosynthesis of
prostaglandins, lipid mediators involved in vasodilation, pain, and edema
during inflammation [114]. The COX-2 isoform is a key target of non-ste-
roidal anti-inflammatory drug (NSAID) therapy and is markedly increased
during inflammation [115]. According to research conducted both in vi-
tro and in vivo, myricetin can decrease the synthesis of prostaglandin E2
(PGE2) and inhibit COX-2 expression at both the transcriptional and trans-
lational stages [116,117]. Given that flavonoid modulation is typically more
selective and has no influence on COX-1, which is crucial for physiological
function, this action implies that myricetin may behave similarly to NSAID
mechanisms, but with a lower risk of adverse effects [118].

Suppression of iNOS expression: an enzyme called iNOS is in charge
of producing a lot of nitric oxide (NO) when inflammation occurs [119].
Despite the fact that NO plays crucial physiological roles in neurotrans-
mission and vasodilation, excessive synthesis brought on by iNOS activa-
tion can result in nitrosative stress and cell damage [120]. It is well known
that myricetin can reduce the buildup of NO in inflammatory tissues by
transcriptionally suppressing iNOS expression [121]. Therefore, myric-
etin not only lessens oxidative damage caused by NO, but it also lessens
chronic inflammation, which frequently makes tissue damage worse [6].

Biomedical implications: Myricetin’s modulation of NF-«xB, COX, and
iNOS signaling has wide-ranging therapeutic effects [122]. Inhibiting
vascular inflammation may help stop atherogenesis in cardiovascular
disease [123]. Suppression of the microglia inflammatory pathway can
reduce the rate of neuronal damage in neurodegenerative disorders [124].
In contrast, myricetin’s anti-inflammatory properties help lower the pro-
inflammatory milieu that promotes tumor cell growth and dissemination
in cancerous situations [125]. This demonstrates myricetin’s potential as
a pleiotropic, naturally occurring anti-inflammatory agent [19].

4.3. Modulation of cellular signaling pathways by myricetin

Intracellular signals are crucial for controlling energy balance, dif-
ferentiation, apoptosis, and proliferation [126]. Deregulation of these
signalling pathways has a role in the pathophysiology of a number of
chronic illnesses, such as diabetes, cancer, cardiovascular problems, and
neurodegenerative diseases [127]. A polyphenolic flavonoid that is com-
mon in tea, fruits, and vegetables, myricetin has been demonstrated to
alter a number of molecular signalling pathways [11]. Regarding the bio-
logical effects of myricetin, the three primary pathways that have been
most thoroughly investigated are AMP-activated protein kinase (AMPK),
phosphoinositide 3-kinase/protein kinase B (PI3K/AKT), and mitogen-
activated protein kinase (MAPK) [128].

MAPK path regulation: The MAPK pathway, which controls how cells
react to oxidative stress, inflammation, and proliferation, is made up
of ERK, JNK, and p38 MAPK [129]. Chronic inflammation or pathologi-
cal apoptosis may result from excessive activation of MAPK pathways,
especially JNK and p38 [130]. According to numerous studies, myricetin
can prevent JNK and p38 from becoming phosphorylated, which low-
ers the production of proinflammatory cytokines like TNF-o and IL-1B
and lessens oxidative stress-induced apoptosis [131,132]. On the other
hand, myricetin can sometimes trigger ERK to promote healthy tissue
regeneration or cell division [133]. According to this selective modula-
tion, myricetin functions contextually, adjusting its effects to the cell’s
microenvironmental circumstances [12].

Modulation of the PI3K/AKT pathway: One important signalling path-
way that controls angiogenesis, metabolism, cell growth, and survival is
PI3K/AKT [134]. Many malignancies have abnormal PI3K/AKT activation,
which results in unchecked growth and resistance to apoptosis [135].
It has been demonstrated that myricetin inhibits AKT phosphorylation
and PI3K activation, which lowers the expression of anti-apoptotic pro-
teins (survivin, Bcl-2) and increases the expression of proapoptotic pro-
teins (caspase, Bax) [136]. Furthermore, myricetin can improve glucose
transport in metabolic disorders like insulin resistance by altering the
PI3K/AKT pathway in muscle and adipose cells, which in turn increases
insulin sensitivity [137]. This demonstrates myricetin’s dualistic effects,
which include promoting metabolic balance and inhibiting pathogenic
PI3K/AKT activity in cancer [13].

AMPK pathway activation: A cellular energy sensor called AMPK is
crucial for preserving the equilibrium of energy metabolism [138]. AMPK
activation promotes glucose absorption, suppresses lipid production, and
boosts fatty acid oxidation [139]. According to reports, myricetin causes
AMPKa phosphorylation and increases the AMP/ATP ratio, activating
AMPK [140]. This activation has beneficial effects on preventing non-
alcoholic fatty liver disease (NAFLD), type 2 diabetes, and obesity [141].
Furthermore, myricetin-induced AMPK activation has the ability to block
mTOR, a crucial regulator of cell growth and proliferation, indicating an-
ticancer potential [19].

Biomedical implications: Furthermore, myricetin-induced AMPK ac-
tivation has the ability to block mTOR, a crucial regulator of cell growth
and proliferation, indicating anticancer potential [142]. Myocardial
protection in the circulatory system is facilitated by both AMPK activa-
tion and MAPK-mediated oxidative stress suppression [143]. PI3K/AKT
modulation and AMPK stimulation enhance glucose and lipid balance in
a metabolic setting [144]. In contrast, myricetin inhibits PI3K/AKT and
p38 MAPK in cancer to decrease growth and trigger apoptosis [14]. Thus,
myricetin addresses several important molecular pathways in human
health, acting as a multifunctional modulator [19].

4.4. Epigenetic effects and gene regulation by myricetin

Heritable changes to gene expression that do not alter the DNA se-
quence are known as epigenetics. These changes are mostly caused by
DNA methylation, histone modifications, and the control of non-coding
RNAs (miRNAs/IncRNAs) [145]. According to a number of preclinical in-
vestigations, the polyphenolic flavonol myricetin can contextually alter
all three levels of control, impacting a network of signalling pathways
linked to inflammation, oxidative stress, metabolism, and carcinogen-
esis [146]. Figure 2 shows the interconnected molecular mechanisms of
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myricetin, including its antioxidant effects through ROS scavenging and
Nrf2 activation, anti-inflammatory activity via NF-xB, COX-2, and iNOS
suppression, modulation of AMPK, PI3K/AKT, and MAPK signaling path-
ways, and epigenetic regulation, which together contribute to cardiovas-
cular protection, neuroprotection, and anticancer effects.

DNA methylation (DNMT-centric): Many important genes, such as an-
tioxidant, tumor suppressor, and anti-inflammatory genes, have their «on/
off» status determined by their promoter methylation patterns [147]. In
a number of cell models, myricetin has been shown to inhibit DNA meth-
yltransferase (DNMT1/3A/3B) production and activity. This is linked to
the hypomethylation of protective gene promoters and the transcriptional
restoration of those promoters [148]. Functionally, this can boost the tran-
scription of genes that regulate the cell cycle and apoptosis, as well as those
that are antioxidant and anti-stress. Large-scale methylome analysis is nec-
essary to confirm generalizations across tissues because demethylation pat-
terns vary by locus and are impacted by exposure duration and dose [149].

Histone modifications (HDAC/HAT/HMT/HDM): Chromatin accessi-
bility is controlled by the ratio of histone acetylation to methylation [150].
Mpyricetin is known to alter histone methyltransferase/demethylase and
HDAC/HAT, two enzymes that erase and write histones [151]. H3/H4
acetylation can be increased, chromatin can be loosened, and the tran-
scription of cytoprotective genes (such as antioxidant pathways) can be
encouraged by inhibiting specific HDACs [152]. However, myricetin can
reduce the transactivation of proinflammatory genes (COX-2, iNOS) via
suppressing the activity of p300/CBP HAT against NF-«xB in the context
of inflammation [116]. There are signs that myricetin either enhances
active marks (H3K4me3) or decreases repressive marks like H3K27me3
(for example, by suppressing HMTs like EZH2) or H3K9me2/3 in specific
models [153]. In the end, gene expression is reprogrammed to steer cells
toward a less proliferative and proinflammatory state.

Regulation of non-coding RNAs (miRNA/IncRNA): Additionally,
myricetin alters miRNA profiles that target important pathways [154].
Increases in anti-inflammatory/anti-proliferative miRNAs can inhibit
genes in the cell cycle factor, PI3K/AKT, or NF-kB axes [14]. It is possi-
ble to downregulate pro-survival/pro-angiogenic miRNAs, which would
reduce the expression of targets that promote angiogenesis, migration,
and proliferation [155]. The downstream consequences of these miRNA
alterations are frequently explained by enhanced glucose transporter
and fatty acid oxidation genes in metabolic contexts, or decreased Bcl-2/
survivin, increased Bax/caspase, and VEGF/MMP suppression in cancer
models [156]. Although the evidence is still being gathered, interactions
with certain IncRNAs have also been documented, providing support for
chromatin regulation and mRNA stability [157].

Crosstalk with key transcription factors: Myricetin epigenetics is
linked to NF-xB, AP-1, p53, and Nrf2-ARE regulation [54]. Chroma-
tin relaxing at target promoters frequently precedes Nrf2 activation,
which promotes transcription of HO-1, NQO1, GCLC, and other redox
genes [158]. NF-«xB suppression is dual in nature: Limitation of acetyl-
transferase co-activator (p300/CBP) and chromatin accessibility at NF-kB
response elements [159]. Modification in p53 acetylation or activity in
response to DNA damage or stress might cause a cell to choose between
planned apoptosis or DNA repair [160].

Biomedical implications: Myricetin epigenetics can improve fatty
acid oxidation through the AMPK-SIRT1-PGC-1a axis, which is likewise
reliant on the histone/PGC-1a acetylation status, and decrease the pro-
duction of lipogenic genes (e.g. downstream of SREBP-1c) in cardiomet-
abolic [161]. Silencing repressive histone marks and selectively demeth-
ylating suppressor gene promoters in oncology slows EMT/angiogenesis,
decreases cancer cells proliferation, and initiates their death [162]. The
foundation for neuroprotective effects in neurology is the normalization
of neuroprotective miRNAs and the improvement of the antioxidant-an-
ti-inflammatory program (Nrf2T/NF-«BJ{) [163].

5. Health effects of myricetin

Various studies have shown that myricetin has a broad spectrum of
health benefits through complex biological mechanisms. This compound
not only provides protection to the cardiovascular system through vaso-
dilatory effects and improved endothelial function, but also plays a role
in metabolic regulation by increasing insulin sensitivity and controlling
lipid metabolism [5]. Myricetin has a neuroprotective effect by slowing
the progression of neurodegenerative illnesses including Parkinson’s
and Alzheimer’s and preventing damage to neurons [164]. Furthermore,
its antiproliferative, pro-apoptotic, and angiogenesis and metastasis-
inhibiting properties demonstrate its potential in oncology and even
provide support to its usage as an adjuvant in cancer therapy [19]. Fur-
thermore, myricetin has antibacterial and antiviral properties, and its
hepatoprotective, photoprotective, and immunomodulatory properties,
which fortify the body’s defenses, offer extra protection [11].

5.1. Cardiovascular

Myricetin has shown protective potential for the cardiovascular sys-
tem through several mechanisms. This compound can reduce blood pres-
sure by enhancing the generation of nitric oxide (NO), which is crucial for
vasodilation, by raising the activity of the endothelial nitric oxide syn-
thase (eNOS) enzyme [165]. It also has vasoprotective benefits by lower-
ing endothelial cell oxidative stress and inhibiting monocyte adhesion,
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PVICyHOK 2. AHT]/[OKCMAHHTHBIQ, IIPOTUBOBOCHIAJINTE/IbHbIEC, CUTHA/IbHbBIE U SMIUT€HETUYECKNEe MeXaHU3Mbl MUPULIETHA, CIIOCOGCTBYIOIJ.H/IQ
KapAMo3aliTHOMY, HelipOINIPOTEeKTOPHOMY ¥ IPOTUBOPAKOBOMY JIe/ICTBUIO

68



Mpatama B. M. 1 ap. | MALLEBBIE CUCTEMBDI | Tor 9 No 1 | 2026 | C. 62-77

a precursor to atherosclerosis [166]. Myricetin is also helpful in reducing
dyslipidemia and atherosclerosis since it helps to increase HDL fractions
and decrease total cholesterol and triglyceride levels [17].

5.2. Metabolic

Mpyricetin exhibits strong antidiabetic effects in a metabolic set-
ting [167]. This compound raises insulin sensitivity by activating the
AMPK pathway, which causes the liver to produce less glucose and muscle
and fat cells to absorb more glucose [168]. Furthermore, myricetin can
slow down the intestinal absorption of glucose by blocking the action of
the enzyme a-glucosidase [169]. Its effects are also shown in the regu-
lation of lipid metabolism, where myricetin may help avoid obesity and
metabolic syndrome problems by suppressing lipogenesis and stimulat-
ing fatty acid oxidation [170].

5.3. Neuroprotective

Myricetin’s capacity to prevent the aggregation of neurotoxic proteins
and lessen the buildup of oxidative stress is intimately linked to its neu-
roprotective properties [171]. Myricetin has been demonstrated to pre-
vent the development of B-amyloid fibrils and lessen the neurotoxicity
they produce in Alzheimer’s disease [172]. This compound can maintain
mitochondrial activity and shield dopaminergic neurons from oxidative
stress in Parkinson’s disease [173]. Furthermore, myricetin boosts the
brain’s natural antioxidant capacity, preserving cognitive function and
halting neuronal deterioration [15].

5.4. Anticancer

Mpyricetin plays a wide range of roles in both cancer prevention and
treatment [14]. Molecularly, this compound can restrict the growth of
cancer cells by blocking the cell cycle in the G2/M phase and causing
death by activating caspase-3 and raising the Bax/Bcl-2 ratio [174]. More-
over, myricetin inhibits angiogenesis by lowering VEGF expression and
stops metastasis via altering cell adhesion molecules [175]. Interestingly,
myricetin exhibits synergistic effects when combined with traditional
chemotherapy medicines, suggesting that it could be used as an adjuvant
in cancer treatment [175].

5.5. Antimicrobial

Apart from its anticancer and antioxidant qualities, myricetin also
demonstrates broad-spectrum antimicrobial action, which includes an-
tifungal, antiviral, and antibacterial qualities [11]. Myricetin has been
shown to have antibacterial properties against a variety of harmful bac-
teria, including both Gram-positive and Gram-negative ones [176]. For
instance, the mechanisms of myricetin sensitivity in Staphylococcus au-
reus and Escherichia coli include enhanced permeability, inhibition of
important metabolic enzymes, and loss of cell membrane integrity [177].
Myricetin may also prevent the production of bacterial biofilms, which
is a major contributor to antibiotic resistance, according to a number of
studies [178-180]. As a result, myricetin may be utilized as an adjuvant to
treat bacterial infections that are resistant to antibiotics.

5.6. Antivirus

Myricetin’s antiviral qualities include the ability to inhibit the
growth of different DNA and RNA viruses [113]. According to reports,
this compound targets viral DNA polymerase and interferes with viral
gene expression in the early stages of infection, hence inhibiting the
replication of herpes simplex viruses (HSV-1 and HSV-2) [181]. Myric-
etin also exhibits antiviral efficacy against RNA viruses, including in-
fluenza A, hepatitis C virus (HCV), and SARS-CoV-2, by inhibiting the
viral protease and RNA-dependent RNA polymerase (RdRp) enzymes,
which are critical for reproduction [182-184]. This demonstrates that
myricetin has the potential to be used directly as a treatment for some
viral infections in addition to its preventive advantages through immu-
nomodulatory actions [185].

5.7. Antifungi

Meanwhile, there has also been interest in myricetin’s antifungal
properties. According to in vitro experiments, myricetin can stop the
growth of harmful fungus like Aspergillus niger, Candida albicans, and
Cryptococcus neoformans [186-188]. The mechanism involves disrupt-
ing the biosynthesis of ergosterol, a key component of fungal cell mem-
branes, thereby increasing membrane permeability and causing leakage
of cellular contents [189]. Furthermore, myricetin triggers the accumula-
tion of reactive oxygen species (ROS) in fungal cells, leading to oxidative
stress and apoptosis [171]. Remarkably, this substance can also prevent
the growth of Candida biofilms, which is frequently the primary source of
resistance to traditional antifungal medications [187]. Therefore, myric-
etin may be created as an adjuvant or as a stand-alone medication to im-
prove the efficacy of current antifungal therapies [6].

5.8. Other effects

Apart from the aforementioned primary advantages, myricetin also
exhibits hepatoprotective properties by decreasing lipid peroxidation and
boosting the activity of liver antioxidant enzymes, which may help avoid
hepatocellular damage brought on by toxins or oxidative stress [79]. This
compound has anti-aging and photoprotective properties in dermatol-
ogy; it can prevent collagen degradation and decrease UV-induced DNA
damage [190]. Not to be overlooked, myricetin also functions as an im-
munomodulator, specifically by regulating the innate and adaptive im-
mune responses [113]. This prevents excessive inflammation and offers
protection against infection. Figure 3 illustrates the diverse health effects
of myricetin, including cardiovascular, metabolic, neuroprotective, anti-
cancer, antimicrobial, and other protective benefits.

6. Safety and toxicity of myricetin

Safety and toxicity aspects are important considerations in evaluating
the therapeutic potential of a bioactive compound, including myricetin.
Although these flavonoids are generally considered safe as part of daily
dietary consumption through fruits, vegetables, and tea, toxicological
studies in animal models and pharmacological interaction data are still
needed to ensure their safe use in pharmacological doses [11].

6.1. Toxicological data on experimental animals

Toxicological studies are an important aspect in assessing the safety
of a bioactive compound, including myricetin, before its widespread ap-
plication in humans [191]. A number of studies on experimental animals
have been conducted to evaluate the potential acute, subchronic, and
chronic toxicity of this compound. In general, myricetin exhibits a rela-
tively low toxicity profile in various animal models, although some limi-
tations still need to be considered. Table 2 describes the main results of
myricetin toxicology tests in experimental animals, including acute, sub-
chronic, reproductive, genotoxicity, and chronic toxicity.

According to acute toxicity testing, giving rats and mice large doses of
myricetin did not result in any appreciable fatal side effects. The OECD
classification of this chemical as relatively safe is supported by the stated
LD, value of more than 2,000 mg/kg of body weight. High dosages often
only cause minor gastrointestinal problems, like diarrhea and appetite
loss, that don’t seriously harm any organs [192].

According to subchronic toxicity tests, myricetin did not significantly
alter hematological parameters, liver function (AST, ALT), or renal func-
tion (urea, creatinine) when administered repeatedly over a period of
28-90 days. Major organ histopathology, including those of the liver, kid-
neys, spleen, and heart, similarly revealed no notable structural anoma-
lies. However, some publications have indicated symptoms of oxidative
stress in the liver at very high dosages (> 1,000 mg/kgBW/day), suggesting
a potential safe limit for long-term usage [193].

Furthermore, myricetin is comparatively harmless for the reproduc-
tive system, as evidenced by reproductive toxicology tests conducted on
rats, which reveal that it has no effect on fertility, embryo development,
or reproductive organ parameters [194]. The micronucleus assay and the
Ames test yielded negative mutagenicity data, suggesting that this chem-
ical is not genotoxic at physiological quantities [195].

Even though animal toxicology test results indicate a good safety pro-
file, there are still a number of areas that require more investigation. First,
there is currently a dearth of information regarding long-term chronic
toxicity effects. Second, different animal species, dosage routes, and
myricetin formulations may produce different outcomes. Furthermore, if
delivery technologies that improve absorption are employed, the toxicity
profile may change since pharmacokinetic and metabolic evidence indi-
cate that limited bioavailability may decrease systemic exposure [196].

6.2. Safe daily consumption limits

The No Observed Adverse Effect Level (NOAEL) value from preclinical
experiments is typically used to determine the safe limit for daily inges-
tion of a natural bioactive molecule. This value is then translated into an
Acceptable Daily Intake (ADI) for humans by accounting for the safety
factor [197]. According to the OECD guidelines, myricetin is classified as
a chemical with a low toxicity level since toxicological investigations have
demonstrated that it has a reasonably excellent safety profile with an oral
LD;, > 2000 mg/kgBW confirmed in experimental animals [198]. Table 3
describes toxicological data and estimates of safe limits for myricetin con-
sumption based on experimental research and interspecies calculations.

Although there were signs of mild liver oxidative stress at the high-
est dose, subchronic investigations in rats given myricetin at doses up
to 1000 mg/kgBW/day for 90 days did not reveal any appreciable changes
in hematological parameters, liver function, kidney function, or histol-
ogy [199]. The NOAEL in animal models is predicted to be between 500
and 1000 mg/kgBW/day based on these studies [200].
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Figure 3. Overview of the health effects and biological mechanisms of myricetin
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Table 2. Toxicological data of myricetin in experimental animals
Ta6f[]/[l.li1 2. TokcuKOIOTMYEeCKIe AaHHBbI€ I10 MUPULIETUHY B 3KCIIEPMMEHTaxX Hald JKMBOTHBIMU

Types of toxicology tests Species/ Test Tested dose Key results Infor-mation Reference
Acute toxicity Rats and mice Up to > 2,000 There were no deaths, mild symptoms LDs, > 2,000 mg/kgBW — [187]
mg/kgBW (oral)  such as diarrhea and decreased appetite considered safe (OECD)
Subchronic toxicity (28-90 Rats 100-1,000 mg/ There were no significant changesin ~ Doses > 1,000 mg/kgBW/day [188]
days) kgBW/day hematology, liver and kidney function;  trigger mild liver oxidative
histopathology was normal stress
Reproductive toxicity Rats Up to 500 mg/kgBW/ Does not affect fertility, embryonic Safe for the reproductive [189]
day development, or reproductive organs system
Mutagenicity/Genotoxicity ~ Ames test and Physio-logical Negative result — Supporting long-term [190]
micronucleus assay concentration not mutagenic/genotoxic security
Chronic (long-term) Limited data - There have been no consistent reports Needs further research [191]
toxicity of chronic toxicity effects
Table 3. Toxicological data and estimated safe daily consumption limits for myricetin
Tabnuia 3. TOKCMKOJIOrMYecKye JaHHbIe ¥ pacyeTHbIe Ge30macHble CyTOYHbIe HOPMBI TOTPeGIeHusI MUPULIeTUHA
Parameter Scientific findings Reference
LDy oral (animal experiments) > 2000 mg/kgBW — included in the low toxicity category according to the OECD [193]
Subchronic studies in mice 90 days, doses up to 1000 mg/kgBW/day — no significant changes in hematology, liver, kidney, [194]
histopathology; the highest dose induces mild oxidative stress in the liver
NOAEL (rats) 500-1000 mg/kgBW/day [195]
Conversion to human (HED) ~ 50-100 mg/kgBW/day (based on body surface area) [196]
Estimated ADI (with safety factor 100) 2-5 mg/kgBW/day — around 120-300 mg/day for adults weighing 60 kg [13]
Official regulations There has been no official ADI determination from FAO/WHO JECFA or EFSA [190]
Natural diet intake Usually < 10-20 mg/day from consumption of vegetables, fruit, tea, and other natural sources [197]

The estimated ADI for humans is between 2 and 5 mg/kgBW/day, or 120
to 300 mg/day for an adult weighing 60 kg, if the NOAEL value of 500 mg/
kgBW/day in rats is converted to humans using an interspecies conversion
factor (based on body surface area) and a conservative safety factor of 100 is
added [13,201]. Since international health organizations (FAO/WHO JECFA
or EFSA) have not formally determined the safe limit for daily consumption
of myricetin, this number is merely a conservative estimate [195].

In addition to supplements, myricetin can be found in a variety of natu-
ral foods, including tea, berries, spinach, kale, and onions. Consumption
through a regular diet is regarded as safe because the average daily dietary
intake of flavonoids (including myricetin) from the consumption of fruits

and vegetables is typically significantly lower than the toxic dose in ani-
mals [202]. However, the use of myricetin in high-dose supplement form
still requires caution due to the lack of long-term clinical trials in humans.

6.3. Potential drug interactions

Mpyricetin is a polyhydroxy flavonoid found in many fruits, vegetables,
teas, and herbs [4]. Apart from its anti-inflammatory, anti-cancer, and
antioxidant properties, this compound may interact with medications
due to its effects on membrane transporters, pharmacodynamic path-
ways, and enzymes involved in drug metabolism, particularly the cyto-
chrome P450 system [203]. It’s critical to comprehend these interactions



Mpatama B. M. v ap. | MALULEBBIE CUCTEMDbI | Tom 9 No 1 | 2026 | C. 62-77

in order to lower the possibility of side effects or decrease the efficacy of
treatment. Table 4 shows that myricetin can interact with various drugs
through pharmacokinetic and pharmacodynamic mechanisms.

Research on the pharmacokinetics of myricetin has demonstrated that
it inhibits a number of CYP450 isoenzymes, specifically CYP3A4, CYP2C9,
and CYP2C19 [204-206]. This has consequences for elevated plasma lev-
els of medications that are processed by this enzyme, including phenytoin,
warfarin, cyclosporine, and statins, which may result in clinical toxicity.
Furthermore, myricetin has an impact on P-glycoprotein (P-gp), a crucial
membrane transporter involved in drug excretion [207]. P-gp inhibition
may raise the bioavailability of substrate medications like doxorubicin or
digoxin, which could raise the risk of nephrotoxicity or cardiotoxicity [207].
Figure 4 shows the safety and interactions of myricetin, indicating general
safety from dietary sources with defined LD, NOAEL, ADI values, and po-
tential interactions via CYP450, P-glycoprotein, and drug synergy.

Myricetin has antidiabetic effects (reducing blood glucose, increasing
insulin sensitivity) that can work in concert with other antidiabetic medi-
cations, thus raising the risk of hypoglycemia from a pharmacodynamic
standpoint [208]. Additionally, the anticoagulant and antiplatelet actions
may intensify the effects of clopidogrel, aspirin, or warfarin, this way rais-
ing the risk of bleeding [209]. Furthermore, the effects of benzodiazepines
and SSRI antidepressants might be amplified by the modulatory actions

of neurotransmitters (GABA, serotonin), leading to excessive sedation or
mood swings [210].

7. Challenges and future prospects of myricetin

Numerous studies have demonstrated myricetin’s promise in terms
of health advantages, but before this substance can be widely used in the
pharmaceutical and functional food industries, a number of obstacles must
be addressed. One of the main limitations is the lack of research continuity
from in vitro to in vivo scale and clinical trials. Studies of cultured cells or
animal models continue to provide the majority of the molecular evidence
for antioxidant, anti-inflammatory, neuroprotective, and anticancer prop-
erties [54]. It is currently insufficient to establish safe and effective dosage
recommendations because human clinical evidence is still scarce in terms
of amount, sample size, and intervention duration [73]. This suggests that
in order to prove the advantages of myricetin in human populations, con-
trolled clinical trials with sound methods are required.

Another significant challenge is the low oral bioavailability of myric-
etin [211]. This compound has limited solubility in water and is suscep-
tible to presystemic metabolism in the intestine and liver, thus resulting
in low systemic concentrations after ingestion [11]. Its stability is further
diminished by metabolism via glucuronidation and sulfatation, which
frequently prevents biological effects on target tissues from occurring

Table 4. Potential drug interactions of myricetin based on mechanism
Tab6nuiia 4. BO3MOKHbIE B3aMMOAEHCTBUS MUPUIIETHHA C JIEKAPTCBEHHbIMYU CPeACTBAMM Ha OCHOBE MeXaHu3Ma ero JeicTBus

Interaction mechanism Potentially involved drugs

CYP3A4 enzyme inhibition

CYP2C9 & CYP2C19 Inhibition and diclofenac)

P-glycoprotein (P-gp) inhibition antiretrovirals

Pharmacodynamic interactions with
antidiabetics

Interactions with anticoagulant/
antiplatelet agents

Interactions with neuroactive agents

HO

Safety Profile

Toxicological evidence

+ LD50 > 2000 mg/kg (animal studies)

* Low acute toxicity

* No major organ damage in subchronic studies
+ Mild oxidative stress at very high doses

Estimated safe intake (human)
+ 2-5 mg/kg body weight/day
* % 120-300 mg/day (adult)

Dietary intake from fruits, vegetables,
and tea is generally considered safe.

High-dose supplementation requires caution

due to limited clinical evidence.

Statins (simvastatin and atorvastatin),
calcium channel blockers, and cyclosporine

Warfarin, phenytoin, and NSAIDs (ibuprofen

Digoxin, doxorubicin, and some

Metformin, insulin, and sulfonylureas

Warfarin, aspirin, and clopidogrel

Benzodiazepines and SSRI antidepressants

MYRICETIN

Possible effects Reference
Increased plasma drug concentration — risk [198]
of toxicity
Potential for bleeding (warfarin), increased [199-201]
sedation or toxicity of other drugs
Increased bioavailability — risk of [202]
cardiotoxic or nephrotoxic side effects
Additive effect of lowering blood glucose — [203]
hypoglycemia
Potential increased risk of bleeding [204]
Additive effects on neurotransmitter
modulation (e.g. GABA, serotonin) — [205]

sedation or mood interactions

HO
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Transport proteins
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Pharmacodynamic interactions
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Figure 4. Safety, toxicity profile, and potential drug interactions of myricetin
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at physiological levels [118]. Novel formulation techniques have been
created to address this issue, such as complexation with cyclodextrins,
liposome-based delivery systems, nanocapsules, and polymeric nanopar-
ticles [212]. It has been demonstrated that this endeavour improves its
intestine absorption, stability, and solubility, which may enhance myric-
etin’s biological efficacy [6].

Future possibilities show that myricetin has a lot of potential for de-
velopment in a variety of applications. This compound can be utilized
in the food industry as a bioactive ingredient in functional food items,
such as fermented goods, health drinks, or fortified snacks [213]. Myric-
etin can be prepared as a supplement in powder or capsule form with
defined dosages to promote neuroprotective, cardiovascular, and meta-
bolic health [79]. In the pharmaceutical industry, this compound shows
promise as a candidate for adjuvant or supplementary medications, par-
ticularly in the treatment of cancer, neurological illnesses, and metabolic
syndrome [214]. Advances in molecular identification techniques con-
tinue to play an important role in biomedical and veterinary research,
enabling more accurate detection and characterization of pathogenic or-

ganisms and supporting improved disease management strategies [215].
Future research directions should focus on developing formulations that
improve bioavailability, exploring synergistic combinations with other
bioactive compounds, and conducting large-scale clinical trials to ensure
safety and effectiveness in humans.

8. Conclusion

Myricetin is a flavonoid that has many health advantages, including
antibacterial, cardioprotective, neuroprotective, anti-inflammatory, anti-
oxidant, and anticancer properties. It works by influencing metabolic and
epigenetic processes, controlling cellular signalling, and modifying oxi-
dative stress. However, its application is severely hampered by low dosage
guidelines, inadequate absorption, and deficit of extensive clinical data.
Further research, particularly controlled clinical trials and the develop-
ment of delivery technologies that enhance stability and bioavailability,
is essential to ensure the safety and effectiveness of myricetin so that it
can be optimized as a bioactive agent in functional foods and pharmaceu-
tical therapies in the future.
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