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ABSTRACT

Often present in plants, myricetin is a flavonoid valued for its nutraceutical properties. It is an
essential nutrient that helps to maintain excellent health and offers immune protection in the diet.
Fruits, vegetables, tea, and wine all contain it. The families with the highest concentrations of
myricetin include the Polygonaceae, Myricaceae, Primulaceae, Pinaceae, and Anacardiaceae.
Mpyricetin demonstrates an extensive array of biological functions. It was proven to have
antioxidant and antibacterial properties. Its neuroprotective activity, which has demonstrated
preclinical effects on Huntington's, Parkinson's, and Alzheimer's illnesses as well as in
amyotrophic lateral sclerosis, is one of its advantageous biological effects. Myricetin has also been
shown to have additional biological effects, including antihypertensive, immunomodulatory,
antidiabetic, anticancer, and cardiovascular effects. Myricetin hasn't, however, been the subject of
many clinical research as a nutraceutical. Therefore, additional study is required to completely
comprehend its possible therapeutic uses. Not to mention, myricetin has demonstrated potential in

the prevention and treatment of cancer.
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1. INTRODUCTION

Polyphenols are a diverse range of compounds
derived from plants that are widely distributed
in the vegetable kingdom. They exhibit
various activities, including defence against
UV radiation, bacterial, viral, and fungal
infections, regulation of plant hormones,
inhibition of enzymes, and attraction of
pollinators [1]. Numerous polyphenols found
in nature fall into one of the following main
classes: flavonoids, stilbenes, lignans,
hydroxycinnamic acid derivatives (such as
caffeic acid, p-coumaric, ferulic, and sinapic),
simple phenolic acids (e.g., gallic, vanillic,
syringic, and p-hydroxybenzoic). Flavonoids
comprise the biggest prevalent type of
polyphenols found in the diets of humans |2,
3]. Anthocyanidins, flavones, flavonols, and
flavans are the several chemical classes of
flavonoids [4]. Myricetin, a 3,3',4",5,5'.7-
hexahydroxyflavone, is one of the flavonols
with the most hydroxylated structures (Figure
1). Myricetin's solubility in water is low (16.6
pug/mL), although it increases when
deprotonated in acetone, tetrahydrofuran,
dimethylformamide, and dimethylacetamide,
as well as in several organic solvents [5].
Myricetin's chemical stability is temperature-
and pH-dependent [6]. Myricetin can have
both a strong antioxidant and a pro-oxidant

effect in vitro, depending on the surroundings.

Several structural components are responsible
for its direct antioxidant effect, according to
Buchter et al. [7]. However, Chobot and
Hadacek showed how myricetin is pro-
oxidative in relation to molecular oxygen
reduction to reactive oxygen species (ROS)
and iron (III) to iron (II) [8]. They also
emphasized how myricetin can replace
ascorbic acid, albeit less effectively.
Myricetin is mostly found in plants, fruits,
nuts, berries, vegetables, and tea, wine, as well
as in the glycoside form (O-glycosides) in
fruit and medicinal plants [9-15]. Numerous
factors, including genetic and environmental
ones, ripeness degree and germination,
variety, = seasonal  variation,  storage,
processing, and cooking, can affect the
amount of myricetin in plant foods. Since
suitable dietary composition tables are
currently unavailable, estimating total
flavonoid intake is challenging. Nonetheless,
accurate statistics on a population's daily
flavonoid intake are required to create
appropriate dietary guidelines and even to
properly evaluate the results of intervention
research. An average daily consumption of 2.2
+ 2.5 mg of myricetin was found using the M
Flemish Dietetic Association database (Mullie
et al), [9]. Jun et al. [10] calculated an

average daily consumption of 0.8 mg, or
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roughly 1%—-2% of the flavonol subclass, in an
adult population in Korea, but Vogiatzoglou
et al. [11] observed that the mean daily intake
of myricetin in adults (18—64 years old) in the
European Union ranged from 1 to 4 mg.
Determining the potential impact of
flavonoids on human health also requires an
understanding of habitual flavonoid ingestion.
Myricetin  demonstrated the ability to
scavenge free radicals and exhibit antioxidant
qualities [12]. Numerous positive effects,
such as those related to anti-platelet
aggregation, antihypertensive,

immunomodulatory, anti-inflammatory, anti-

allergic, analgesic, and anticancer actions,
appear to be supported by these activities [6,
13-18]. The primary objective of this study is
to offer fresh perspectives on the preclinical
pharmacological actions of myricetin and its
function in particular clinical trials.

2. STRUCTURE

According to studies, one of the reasons
myricetin is a powerful antioxidant is that it
contains more hydroxyl groups. Its structure
consists of two aromatic rings, A and B, which
are joined by a three-carbon chain to form a

cyclic ring, C (Figure 1) [19].

Myricetin (1) [R1=R2>=R4=Rs=Re=0OH:; R3=I1]
Myricitrin (2) [Ri=Rham; R>=R4=Rs=Rs=0OH; R3=H]
Quercetin (3) [R1=R>=R4=Rs=0OIl; R3=Rs=H]

Morin (4) [R1=R2>=R3=Rs=0OH: Ra=Rs=H]
Kaempfterol (5) [R1=R2>=Rs=0OH: R3=Ra=Roe=H]
Fisetin (6) [R1=Rs=Rs=0OIH: R>=R3=Ra=IT]

Figure 1: Chemical structure of Myricetin and its compound
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Figure 2: The example diagram illustrating myricetin’s antioxidant properties
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Myricetin and quercetin differ structurally in
that myricetin has an additional hydroxyl at
the 5'-OH of the phenyl moiety [20]. The
presence of a 2,3-double bond in the C ring
makes the molecule more stiff and planar. It
also keeps the A and C rings coplanar,
enabling the 3-OH/4-O and 5-OH/4-O groups
to be closer together. With six hydroxyl
groups—a catechol group in the B ring, a 3-
hydroxyl group, a 2,3-double bond, and a 4-
oxo group in the C ring—myricetin is a good
reductant and its reducing activity is also
influenced by these groups [21]. The
metabolism or absorption of myricetin may be
impacted by the presence of a 3-hydroxyl
group on ring C and a 4-hydroxy group on ring
B [22]. The presence of the 3-OH group,
which activates the 2,3-double bond on the
ring C, is the primary determinant influencing
the chemical reactivity with 102, whereas the

catechol moiety of the B ring mostly controls

the effectiveness of the physical quenching.
The quenching rate (kQ) value of myricetin is
5.12 1018 M-1 s-1 for 102 oxygen, which is
higher than quercetin, rutin, and apigenin [23].
The 3-OH group at the C ring exhibits
minimal reactivity. Figure 1 depicts
myricetin's two-dimensional structure.

According to Figure 1, myricetin (1) shares
structural similarities with a number of well-
known phenolic chemicals, including
quercetin (3), morin (4), kaempferol (5), and
fisetin (6). Because of its structural
resemblance to quercetin, the molecule is
frequently referred to as hydroxyquercetin
qualities are highly prized. Claims that the
molecule exhibits a range of pharmacological
properties such as  anti-inflammatory,
analgesic, anti-tumour, hepatoprotective, and
effects are

anti-diabetic supported by

scientific evidence [24].

Table 1: IUPAC name

NAMES

IUPAC name

3,3',4',5,5',7-Hexahydroxyflavone

Systematic [IUPAC name

trihydroxyphenyl)-4H-1-benzopyran-

3,5,7-Trihydroxy-2-(3,4,5-

4-one

Other names

Cannabiscetin, Myricetol, Myricitin

Table 2: IUPAC name

PROPERTIES
Chemical formula C15H100s
Molar mass 318.237 g'mol !
Density 1.912 g/mL
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3. SOURCES
Myricetin is a flavonoid found in a variety of

foods. Here are some common sources:

e Vegetables

e Fruits
o Teaetc.
The exact concentration/amount (mg/100g) of

Myricetin is given in Table 3 as per USDA

reports 2020.
e Nuts
Table 3: Concentration of Myricetin in different food sources (USDA, 2020) [25
Sr. No. FOODS Amount (mg/100g)

1 Sweet potato leaves, raw 4

2 Rabbit-eye blueberry, raw 5

3 European black currant, raw 6

4 Fennel leaves, raw 20
5 Carob fiber 48
6 Parsley, fresh 15
7 Goji berry, dried 11

8 Bog blueberry, frozen 7

9 Carob flour 7
10 Cranberry 7
11 Crowberry 5
12 Blackberry 700
13 Rutabagas 2,100
14 Garlic 1,600
15 Dock 5,700
16 Broadbeans, immature seeds 2,600
17 Peppers, hot chili, green 1,200
18 Chard, swiss 3,100
19 Lemon 500
20 Lotus root 600

4. CHEMICAL SYNTHESIS

Myricetin production is crucial because it
serves as a fundamental building block for the
synthesis of several other advantageous
substances, such as hibiscetin [26, 27]. In
1925, Dean and Nierenstein [28] made an
unsuccessful attempt to synthesize myricetin
by using the Kostanecki and Auwers method.
Kalff and Robinson [29] succeeded in
synthesizing myricetin from -
methoxyphloroacetophenone in the same

year. Using this process, the starting material,

sodium trimethylgallate, and trimethylgallic

anhydride were heated together. After the
product was hydrolyzed, 5,7-dihydroxy-
3,3",4',5'-tetramethoxyflavone was produced.
Demethylation of this compound eventually
produced myricetin (Figure 3).

However, Rao and Seshadri [30] synthesized
myricetin from quercetin by an ortho-
oxidation process, employing a different
method (Figure 4). Through cyclization at the
4" and 5" positions, 3,5,7,3'-tetra-O-
methylquercetin was transformed to the

equivalent 5'-aldehyde in this technique. This
5'-aldehyde was then changed to 3,5,7,3'-
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tetra-O-methylmyricetin, yielding 5- hexamethylmyricetin was generated.
methoxykanugin. After S5-methoxykanugin Demethylation of this compound resulted in
was hydrolyzed and methylated, myricetin.
OH (e} OCH
OCH, O, Ne
+ HycO OCH, _|_ OCH,
HO OH OCH
Methoxyphloroacetophenone Trimethylgallic anhydride ~ ©CH; Sodium trimethwgalfate
1. Heat
2. Hydrolysis

OCH,

[Demethylation]

Myricetin 5,7-Dihydroxy-3,3',4',5"-tetramethoxyflavone

Figure 3: Synthesis of myricetin as proposed by Kalff and Robinson [29]

OCH, O QCH; O

Quercetin-3.5,7,.3'-tetramethylether

HiCO

HLCO

Myrlcetln hexamethylether My ricetin

Figure 4: Route proposed by Rao and Seshadri for the synthesis of myricetin [30]
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5. PHARMACOLOCIAL EFFECTS
5.1 Antioxidant activity

Numerous studies have demonstrated
myricetin's ability to combat oxidative stress,
which includes: (i) a lower O-H bond
dissociation enthalpy (BDE), which facilitates
H abstraction; (ii) an increased ionization
potential (IP), which prevents the antioxidant
from reducing oxygen; and (iii) enough
solubility. The generated radicals and anionic
species were taken into consideration in a
study that used a PM6 Hamiltonian to conduct
a semi-empirical experiment in the gas and
waterphase of myricetin. Three mechanisms
have been proposed to explain the structural
and electronic features responsible for
myricetin's antioxidant activity: (i) H atom
abstraction (HAT); (i1) single electron transfer
followed by proton transfer (SETPT); and (iii)
sequential proton loss electron transfer
(SPELT). In Figure 2, the mechanisms are
displayed. Estimates were made for the proton
dissociation enthalpy (PDE) from the cation
radical and the BDE, proton affinity (PA), and
electron transfer enthalpy (ETE) from the
anion. The computations were carried out by
determining the temperatures of formation
(Hf) differences between the reactants and
products (Figure 2), where the radical (F-Or)
and the anion (F-O-) derived from the
(F-OH) are

antioxidant represented,

respectively. The three suggested antioxidant
processes of myricetin become significant
based on the results so obtained. The methods
are as follows: (i) SETPT, which is
determined by IP and PDE; (i) HAT, which is
quantifiable by BDE; and (ii1) SPLET, which
is quantifiable by the proton affinity and the
ETE (Figure 2) [31-35].

A lower quantity of myricetin (10 pm) was
found to have the capacity to inhibit
macrophage LDL oxidation, but a larger
concentration of flavone and gossypin (100
um) also demonstrated the same inhibiting
action [36]. On plasmid pBR 322 DNA,
myricetin demonstrated a protective effect
against 102 caused DNA damage in vitro
[37]. Lipid peroxidation mediated by divalent
metal ions can also be inhibited by myricetin
[38]. In brain neurons, myricetin significantly
decreased Ca2+-dependent DCFH oxidation
and DCF fluorescence [39]. According to a
study, myricetin is the most effective of the 33
flavonoids and inhibited both the Ca2+-
ATPase of damaged human erythrocyte
plasma membranes [40] and the ATP-
dependent Ca2+ uptake by the liver plasma
membrane vesicles [41]. Using the DCF
technique, an in vitro investigation on MCF-7
breast cancer cells also demonstrated the
antioxidant qualities of myricetin. DCF's

fluorescence activity was decreased by

I9BPAS, March, 2025, 14(3)

1495



Narkhede M et al

Review Article

myricetin, indicating a reduction in DCF
oxidation and myricetin's ability to scavenge
ROS [42]. Recent study revealed that
myricetin  encapsulated in nanoparticles
increased the levels of antioxidant enzymes
(catalase, superoxide dismutase, and
glutathione peroxidase) in zebrafish embryos
treated with hydrogen peroxide (unpublished
data). This suggested that myricetin had
antioxidant properties.

5.2 Anticancer activity

Worldwide, cancer ranks as the second
leading cause of mortality [43, 44]. According
to reports, the number of people who will die
from this terrible illness by 2030 would
exceed 13 million [45, 46]. According to
research conducted in laboratories and clinics,
myricetin derived from natural sources shows
promise in treating different kinds of cancer
[47, 48]. Additionally, the dietary ingredient
myricetin may be able to block important
enzymes that are involved in the development
and spread of cancer.

Human colon cancer cells have demonstrated
cytotoxic action towards myricetin. In a dose-
dependent manner, Kim et al. [48] showed
that myricetin greatly increases the Bcl2-
associated X protein (BAX)/Bcl2 ratio and
causes HCT-15 cells undergo apoptosis. (5 to
100 uM). According to this study, myricetin

may be used in the development of therapeutic

medicines to treat colon cancer in humans.
Based on inhibitory mechanisms, molecular
docking, and experiments using cancer cells,
myricetin also exhibits a strong inhibitory
effect on the human flap endonuclease 1
(hFEN1) protein (IC50 690 nM) [49]. A
useful member of the 5'-nuclease superfamily
is the hFEN1 protein. Chemically speaking,
hFENI is a structure-specific, metal ion-
dependent nuclease that is also involved in
DNA replication and repair. The myricetin
compound's ring A, which includes 4-keto and
5-OH, was shown to be stretched toward the
two divalent metal ions, according to
molecular docking experiments. Due to their
apparent hydrogen bond interactions with the
amino acids Lys93 and Argl00, both metal
ions are essential.

The crucial interaction between these
interacting residues and hFENI1 activity
during human colon cancer is widely
recognized. By inhibiting the angiogenesis of
ovarian cancer cells, myricetin has also been
demonstrated to offer protection against
ovarian cancer [50]. Myricetin's (5 to 20 pM)
anti-angiogenic properties were evaluated
using in vivo (CAM) and in vitro (HUVEC)
models, and the results showed that this
chemical significantly suppresses
angiogenesis that is caused by OVCAR-3
cells. Myricetin caused apoptosis in SKOV3
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human ovarian cancer cells by inducing
double-strand  breaks in DNA  and
endoplasmic reticulum stress, with a time-
dependent effect of 40 pg/mL [51]. According
to Zheng et al. [52], the dietary flavonoid
myricetin
OVCAR3 and A2780 ovarian cancer cells
(IC50 =25 uM). Myricetin has been shown in

significantly cytotoxicated

a recent study by Tavsan and Kayali [53] to
decrease the development of ovarian cancer
cells, cause apoptosis, halt the cell cycle, and
perhaps inhibit cell invasion (IC50 = 184 uM
A2780, 32 uM OVCAR-3, 3.3 uM SKOV3,
and > 500 uM OSF). Therefore, it may be said
that myricetin has sufficient potential to
significantly treat ovarian cancer.

Strong anticancer-promoting  effect of
myricetin is seen against skin cancer. It was
discovered to be able to suppress mitogen-
activated protein kinase 1 (MEKI) activity
(myricetin 1 or 5 puM) as well as the
transformation of cancerous cells [54].
Myricetin and MEK1's molecular interaction
reduced MEK1 activity, which in turn caused
signaling to the ERK/p90RSK/AP-1 pathway
downstream. Myricetin has been shown to be
a powerful chemoprotective agent against
skin cancer in another investigation [55].
Myricetin has the ability to bind directly to
key kinases that control multiple cells

signaling pathways in cancer cells, such as

PI3-K, Akt, JAK1, Rafl, MEK1, MKK4, and
Fyn. At 10 pM concentration, myricetin
reduced the amount of 12-O-
tetradecanoylphorbol-13-acetate (TPA) and
epidermal growth factor (EGF)-induced cell
transformation by 76% and 72%, respectively.
According to a recent study by Sun et al. [56],
myricetin exhibits low toxicity and has
anticancer effect against skin cancer A431 cell
lines by causing apoptosis and cell cycle
arrest.

Myricetin's antimetastatic action against
human lung adenocarcinoma A549 cells was
previously shown in vitro [57]. This study
showed that myricetin (5 to 20 pM) inhibits
the ERK pathway in a time-dependent
manner, thereby suppressing the invasion and
migration of adenocarcinoma AS549 cells.
Myricetin was shown to be accountable for
augmenting the tumor radio-sensitivity of
lung cancer A549 and H1299 cells by notably
suppressing the cell-surviving fraction and
proliferation in conjunction with a combo of
radiotherapy [58]. According to Wang et al.
[59], myricetin plus 5-fluorouracil treatment
may increase the tumor chemosensitivity of
EC9706 cells that are used to treat esophageal
cancer. According to research by Sun ef al.
[60], myricetin is a phytochemical that
functions against human T24 bladder cancer

in a manner that is dependent on time and
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dose. It has been found to strongly reduce the
viability and proliferation of T24 cancer cells
(IC50 = 85 uM).

5.3 Immunomodulatory activity

Numerous studies conducted both in vitro and
in vivo have demonstrated that myricetin can
alter the immune response or immune system
functioning by promoting the generation of
antibodies or suppressing WBC activity in the
model of the experiment. At a dosage of 10
pg/mL, it was discovered to modify the LPS-
stimulated activation of mouse bone marrow-
derived dendritic cells (DCs) without showing
any harmful effects on DCs. Myricetin
exposure reduced the production of TNF-a,
IL-6, and IL-12 in LPS-stimulated DCs. The
substance prevented LPS-stimulated DCs
from endocytizing and migrating, and it also
reduced the expression of CD40, CD86, and
major histocompatibility class II on DCs.
Furthermore, at a concentration of 10°5 M, it
was discovered to inhibit the proliferation of
lymphocytes caused by LPS. According to a
study by Kang and colleagues [61] that aimed
to clarify the mechanism of action, myricetin
suppresses NF-«B binding activity in order to
prevent LPS-induced IL-12 production in
mouse primary macrophages and the
RAW264.7 monocytic cell line. The
substance, at 50 uM, increases the synthesis of

cytosolic free calcium in cultured bovine

endothelial cells and causes endothelium-
dependent contractile responses in isolated rat
aortic rings [62].

Myricetin suppressed the immune system by
preventing mouse EL-4 T cells that had been
stimulated with PMA and Io from secreting
the IL-2 protein. Furthermore, it inhibits the
intracellular synthesis of IL-2 protein and
decreases the expression of IL-2 mRNA that
is triggered by PMA and lo [63]. Furthermore,
the substance suppressed mouse CD3+T cell
CD69 expression and mouse lymphocyte
proliferation in vitro at doses ranging from 5
to 100 uM. Treatment with 100 uM myricetin
caused mouse cells to completely stop
expressing IL-2 mRNA [64]. Based on the
aforementioned results, myricetin's ability to
influence the immune system can be
confirmed. Nevertheless, more study is
required to  establish it as an
immunomodulatory medication.

5.4 Anti-diabetic activity

5.4.1 Inhibition of hIAPP aggregation: The
development of type 2 diabetes is significantly
influenced by the misfolding and aggregation
of amyloid-p proteins and human pancreatic
beta-amyloid polypeptides (hIAPP) [65].
According to recent research, MYR can stop
amyloidosis by preventing hIAPP

aggregation. It breaks down the produced

fibrils into non-toxic species and interacts
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with hIAPP in the amyloidosis core to stop
fibrils from building up and twisting.
Furthermore, MYR  restores glucose-
stimulated insulin secretion, hence reversing
the functional loss of the islets exposed to
hIAPP and aiding in the management of type
2 diabetes [66].

5.4.2 Inhibition of a-Amy and a-Gls: Two
enzymes that help break down starch into
sugars and disaccharides and raise blood
glucose levels are alpha-amylase (a-Amy) and
alpha-glucosidase (a-Gls) [67]. Thus, the use
of particular a-Amy and a-Gls inhibitors may
also represent a viable treatment for obesity
and type 2 diabetes. MYR is utilized to lower
postprandial hyperglycemia in T2DM patients
because it reversibly and competitively
inhibits a-Amy activity and reversibly but not
competitively inhibits a-Gls activity [68].
5.4.3 Activation of GLP-1: Glucagon-like
peptide-1 (GLP-1) is a possible target for the
effective treatment of type 2 diabetes mellitus
(T2DM) [69], a condition that is a danger to
public health [70, 71]. GLP-1 does this by
stimulating insulin production and regulating
blood sugar levels. MYR functions as an
agonist of the GLP-1 receptor (GLP-1R)
orally. In fact, when taken orally over an
extended period of time, it slows the death of
islet B cells and controls blood sugar levels.

However, MYR has the ability to induce

glucose-dependent insulin secretion in vivo as
well as in vitro [72]. As a result, MYR may be
used to treat and prevent hypoglycemia and
type 2 diabetes.

5.4.4Inhibition of CDKS: B cell failure in
type 2 diabetes is tightly associated with
cyclin-dependent kinase 5 (CDKS5) and ERS
[73, 74]. By blocking CDKS5-p66Shc
signaling and ERS, MYR guards against
thapsigargin-induced pancreatic -cell failure.
It also lessens mitochondrial dysfunction and
prevents CDKS5-induced myeloid cell
leukemia sequence 1 degradation and
phosphorylation of p66Shc serine 36.
Additionally, MYR promotes the production
of insulin and the mRNA expression of PDX-
1 [75], a transcriptional co-activator of B cells
in the pancreas [76]. These findings
demonstrate the therapeutic potential of MYR
in lowering diabetes patients' -cell ER stress.
5.4.5 Other: When streptozotocin (STZ)-
cadmium-induced diabetic nephrotoxic rats
are used, the expression of signaling
molecules including insulin, hemoglobin, and
glycogen synthase factors like GLUT-2,
GLUT-4, IRS-1, IRS-2, and PKB is markedly
downregulated. These rats' glucose utilization
and renal function are improved when MYR
therapy dramatically reverses the expression

of these signaling molecules and improves

carbohydrate metabolism [77]. Furthermore,
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oxidative stress brought on by -elevated
glucose levels damages dermal fibroblasts and
modifies the ratio of metalloprotease
inhibitor-1 (TIMP-1) to MMP. MYR has a
preventive effect against diabetic-related skin
damage by balancing the TIMP1/MMP ratio
and lowering the degree of oxidative stress in
diabetic dermal fibroblasts [78].

5.5 Other research: It is possible for MYR to
prevent pulmonary fibrosis. Reports state that
the transforming growth factor (TGF)-B/Smad
signaling pathway and heat shock protein
(HSP) isoforms HSP90B are important in the
development of liver fibrosis [79, 80]. By
blocking TGF-B1/Smad signaling by focusing
on HSP90B, MYR can reduce bleomycin-
induced lung fibrosis in mice and improve
TGF-B1-induced lung fibroblast activation
and EMT [81]. MYR is therefore a potentially
effective anti-pulmonary fibrosis therapeutic
substance.

MYR offers defense against hepatic injury.
For instance, MYR protects the liver in
fulminant hepatitis caused by LPS and D-
galactosamine by controlling the MAPK-
Nrf2/HO-1 signaling pathway, TLR4-NF-
kB/-MAPK and NLRP3 inflammasomes, and
proteins linked to apoptosis [82]. Through the
down-regulation of TGF-B1 phosphorylation
and the phosphorylation of its downstream

protein SMAD2, the suppression of p38

MAPK increases the production of collagen
and stress fibers [83, 84]. MYR alleviates liver
fibrosis in the CCl4-induced animal model by
inhibiting the deposition of type I collagen and
o smooth muscle actin in mice, as well as
reducing TGF-B1-induced hepatic stellate cell
activation through the routes previously stated
[85]. According to a different study, MYR
increases the inhibitory effect of AMP-
activated protein kinase phosphorylation and
decreases ethanol-induced fatty acid synthase
and sterol regulatory element-binding protein-
Ic mRNA expression, which in turn inhibits
ethanol-induced lipid accumulation in liver
cells [86]. In addition, one of the primary
outcomes of oxidative damage brought on by
free radicals is the synthesis of 8-hydroxy-2'-
deoxyguanosine (8-OHdAG) [87]. In order to
prevent liver damage brought on by
endosulfan and methotrexate, MYR lowers
the quantity of 8-OHdG and the production of
caspase-3, enhances the oxidative stress
response, and returns liver enzyme levels to
normal [88, 89].

MYR can be used to treat gastric ulcers since
it has the capacity to decrease the secretion of
gastric acid. Members of the P2 type ATPase
family, H+-K+-ATP, Na+-K+-ATP, and
Ca2+-ATP, act as proton pumps in gastric
parietal cells [90]. By preventing these three

enzymes from functioning, MYR
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dramatically lowers the amount of stomach
acid secreted by mice in response to
histamine. Furthermore, it has been observed
that MYR's 3'- and 5'-hydroxyl groups are
required to impede P2 type ATPase activity,
whilst the 2'- and 6-hydroxyl groups enhance
the inhibitory activity [91]. As a result, MYR
might be taken into consideration as a
supplement to lessen the production of
stomach acid.

MYR possesses anti-obesity properties.
Generally speaking, SIRT3 is required to
control lipid and glucose metabolism [92], and
obesity and the function of brown adipose
tissue (BAT) are intimately associated [93].
According to some research, MYR can fend
off obesity by upregulating mitochondrial
metabolism and Sirt3 expression in adipose
tissue [94, 95]. It can also fend off insulin
resistance by triggering BAT and boosting
adiponectin levels in BAT. Furthermore,
peroxisome proliferator-activated receptor
(PPAR) and CCAAT enhancer binding
protein o (C/EBPa) regulate glucose
homeostasis and energy metabolism [96, 97].
By suppressing the expression of PPARy,
C/EBPa, and adipogenic transcription factor
(SREBP-1c), MYR controls lipid metabolism
and prevents obesity [98]. Furthermore, MYR

alleviates hepatic steatosis brought on by a

high-fat diet by down-regulating PPARYy,

increasing hepatic nuclear Nrf2 translocation,
and increasing the expression of HO-1 and
NQOI proteins [99]. These actions reduce
lipid accumulation in the liver.

MYR has the power to increase resistance to
exercise and strengthen bones. According to
certain research, MYR prevents diabetic
osteoporosis by boosting bone mineral density
and preventing the blockage of osteocalcin
and alkaline phosphatase [100]. It also lessens
the effects of dexamethasone-induced
osteoporosis by encouraging osteogenic
differentiation and matrix mineralization
through the ERK signaling pathway [101]. An
osteoinductive growth factor is Bone
Morphogenetic Protein 2 (BMP-2) [102]. By
triggering the BMP-2/Smad and
ERK/INK/p38 MAPK pathways, MYR
improves the osteogenic differentiation of
human periodontal ligament stem cells [103].
Furthermore, MYR has the ability to
upregulate the expression of miR-499 and
downregulate the expression of the
downstream gene Sox6, which facilitates the
reprogramming of fast-slow muscle fiber-type
switches and improves exercise endurance.
These effects are critical for improving the
health of individuals who lead sedentary
lifestyles and suffer from muscle disorders
[104].

6. CONCLUSION
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A common dietary flavonoid, myricetin has
been demonstrated in multiple studies to have
biological activity and may have use in
nutraceuticals. It has a well-established
antibacterial and antioxidant role, and
multiple studies have demonstrated its
neurobiological activity as well as a possible
positive effect on AD, PD, HD, and ALS.
shown

Preclinical research has also

antihypertensive, analgesic,
immunomodulatory, anti-cardiovascular, and
antidiabetic properties. These research looked
on the effects of myricetin, either as a pure
substance or as an extract from plants high in
this substance. Myricetin-rich plant extracts
are invariably accompanied by other
flavonoids that have demonstrated antioxidant
action on their own. However, more thorough
research is required to examine all of the
biological impacts previously mentioned.
Additionally, preclinical studies contrasting
myricetin's effects with those of other
flavonoids and phytochemicals must be
conducted. Further comprehensive research
are needed to demonstrate the pre-clinical
outcomes in neurological illnesses.
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