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ABBREVATIONS
IUPAC: International Union of Pure and Applied Chem-
istry; DMS: Dimethyl Sulfoxide; DMF: Dimethylformamide; 
THF: Tetrahydrofuran; OECD: Organization for Economic 
Co-operative and Development; ABTS+: 2,2’-azino-bis(3-ethyl-
benzothiazoline-6-sulfonic acid); DPPH: 2,2-diphenyl-1-picryl-
hydrazyl; I.P: Intraperitoneal; ROA: Route of Administration; 
CAT: Catalase; DNA: Deoxyribonucleic acid; PGE2: Prostaglan-
din E2; MDA: Malondialdehyde; COX: Cyclooxygenase

INTRODUCTION
In the olden days, plant extracts have been used to treat definite 
communicable or contagious diseases. But in recent days few of 
those are used as standard treatments for various diseases. Holis-
tic medicine attracts people due to its safety, potency, excitability, 
affordable or cost-effectiveness. In this review, we discuss different 
biological and pharmacological activities of the myricetin com-
pounds.
Myricetin is a natural flavonoid IUPAC name of myricetin is 
3,5,7-Trihydroxy-2-(3, 4, 5-trihydroxy phenyl)-4-chromenone. 
Myricetin was first isolated from Myricanagi, Family Myricaceae 
as yellow-colored crystals. Myricetin is solid in nature insoluble 
in water but soluble in organic solvents such as ethanol, DMS 
(Dimethyl Sulfoxide) and DMF (Dimethyl Formamide), THF 
(Tetrahydrofuran). Sparingly soluble in boiling water. Solubility of 
myricetin in different solvents including methanol, ethanol, acet-
one, ethyl acetate, chloroform, petroleum ether, toulene, hexene 
was measured using a water bath oscillator. Myricetin also known 
as cannabiscetin or myricetol, belongs to the class of organic com-
pounds known as flavonols (Yao Y, et al., 2014). The molecular 
weight of Myricetin is 318.23 gm/mol. The statistical analysis 
states that natural fruits and vegetables reduce the incidence of 
degenerative diseases (Temple NJ and Gladwin KK, 2003). Chem-
ically flavonoids are subdivided into 6 major subclasses-Flavones, 
Flavanols, Flavanones, Isoflavones, Flavanols, and anthocyanidins 
(Rive-Evans CA and Miller NJ, 1998) (Figures 1-7). Flavonoids 
obtain substantial attention due to their importance in oxida-
tion antimicrobial and anticancer properties (Wiseman SA, et 
al., 1997). It is both PH and temperature-dependent. The melt-
ing point of myricetin is 357°C (Perkin AG, 1902). Myricetin is a 
nutraceutical that exhibits a potent antioxidant property (Umade-
vi I, et al., 1988). Recent evidence claims that myricetin produces 
a different curative effect in Cancer, diabetes, cardiac effects, and 

et al., 2012). It is a potent an-
ti-oxidant and pro-oxidant (Büchter C, et al., 2013). The average 
daily consumption of myricetin is 2.2 ± 2.5 mg (Mullie P, et al., 
2007). The main intention of this review is to impart new insights 
into the preclinical pharmacological activities of myricetin (Park 
KS, et al., 2016) (Figures 1-7).
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Figure 1: Structure of  myricetin

Figure 2: Structure of flavone

Figure 3: Structure of flavonol
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Myricetin occurs in both free and bound glycoside forms include-Myr-
icetin-3-O-(4-acetyl)-α-L-arabinopyranoside, myricetin-3-O-(311-
acetyl)-α-L-arabinopyranoside, myricetin-3-O-β-D-galactopyranoside, 
myricetin-3-O-α-L-rhamnopyranoside, myricetin-3-O-α-L-arabino-
furanoside, myricetin-3-O-β-D-xylopyranoside, myricetin-3-O-α-L-
rhamnoside, myricetin-3-O-(3-O-galloyl)-β-D-glactactopyranoside and 
myricetin-3-O-(211-O-galloyl)-α-L-rhamnoside (Büchter C, et al., 2013; 
Mullie P, et al., 2007; Park KS, et al., 2016). Idiomatic expressions of myr-
icetin are namely kaempferol, quercetin, morin, and fisetin (Yang ZJ, et 
al., 2019). 

Myricetin possesses multiple pharmacological activities: antioxidant, an-
ti-platelet aggregation activity, anti-cancer, anti-photo-aging, anti-inflam-
matory, antihypertensive, analgesic anti-diabetic, cardio-protective, and 
neuroprotective.

LITERATURE REVIEW
Source of myricetin
Lettuce, Swedish turnip, parsley, celery leaves and dill (Lugast A and Ho-
vari J, 2000). Flavonol compounds quercetin, kaempferol and Myricetin 
are widely prevalent in vegetables.
Good source is onions, hot peppers, kale, broccoli, Rutabagas, spinach and 
Tomatoes. 
Diary and eggs: Milk, chocolate, reduced fat, oregano(fresh),Apple juice, 
apples with skin, Apricots, arctic bramble Berries, avocados, raw Bananas, 
bayberries, black berries, blue berries, cherries, coconut (Immature flesh), 
dates, figs raw, grape juice, Guava, jaboticaba, lemon pomegranate, Kiwi 
fruit, mangoes (Mangifera indica) oranges, papayas, peaches, pears, pine-
apple, strawberries, watermelon.
Annual saw: Thistle leaves, bitter gourd, bay leaves, beans, cabbage, car-
rots, cauliflower (raw), drumstick (raw), eggplant, fennel, garlic (raw) and 
ginger. Mushrooms, mustard Greens, pumpkin radish, seaweed, soyabean, 
spinach sweet potato and turnip greens.
Nuts: Cashew, badam, pistachio, walnut and peanut.
Beverages: Beer, red wine, coffee and tea (Bhagwat S, et al., 2011). 
Chemical synthesis
In 1896, myricetin was isolated first by AG Perkin and Hummel from the 
Myrica nagi bark (Kim ME, et al., 2014).
Dean HF and Nierenstein M was tried to synthesize myricetin from Kosta-
necki and Auwers procedure was not successful (Dean HF and Nierenstein 
M, 1925).
Kalf J and Robinson R, synthesize myricetin from w-methoxy phloro-
acetophenone. Starting material was trimethylgallic anhydride and 
sodium trimethylgallate. It undergoes hydrolysis to form 5,7-dihy-
droxy-3,3`,4`,5`-tetramethoxy flavonr was formed. Demethylation of 
5,7-dihydroxy-3,3`,4`,5`-tetramethoxy Flavone produce myricetin (Kalff 
J and Robinson R, 1925; Rao KV and Seshadri TR, 1948). 
By ortho-oxidation reaction, Rao KV and Sheshadri TR synthesized myr-
icetin from Quercetin (Chen YH, et al., 2012). Hibiscetin was synthesized 
by using myricetin as starting material.
Toxicity studies
According to Organisation for Economic Co-operation and Develop-
ment (OECD) guidelines, female rats or mice were used for acute toxicity 
studies. The animals were accommodated in the lab, 7 days before the ex-
periments, to adopt laboratory conditions i.e., temperature 25 ± 3°C with 
12 hr dark/light cycle. Animals are supplied with food and water. In vitro 
and in vivo toxicity studies of myricetin mark-up extremely few unwanted 
or untoward effects. I.P administration of myricetin at 1000 mg/kg body 
weight to mice does not show any untoward effects or death. In zebrafish, 
the myricetin compound does not cause any toxicity at 100 mg/kg (Kim 
JD, et al., 2006).
Human umbilical vein endothelial cells were not affected by myricetin due 
to the protective effect of hydroxy groups present on the B-ring (Canada 
AT, et al., 1989). Myricetin at 450 μM leads to cell impairment to isolated 
erythrocytes of swine.

PHARMACOKINETIC PROPERTIES OF MYRICETIN
Myricetin is absorbed by Gastrointestinal Tract (GIT) the remaining drug 
metabolized by Gastrointestinal microflora. The absorbed drug is metab-
olized by liver metabolites excreted through urine. The major metabolite 

Figure 4: Structure of flavanone

Figure 5: Structure of isoflavone

Figure 6: Structure of flavonal

Figure 7: Structure of anthocyanadin
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is 3,5-dihydroxy phenylacetic acid (Dang Y, et al., 2014). Myricetin exhib-
its low bioavailability after the oral Route of Administration due to poor 
aqueous solubility. To enhance the bioavailability, inhibit the Cyt P-450 
enzymes and P-glycoproteins. Myricetin is a weak acid and exhibited low 
aqueous solubility, slow dissolution rate, and fast degradation at high PH 
(Dang Y, et al., 2014; Li C, et al., 2011).

PHARMACOLOGICAL ACTIVITIES
Antioxidant effect
Myricetin is a powerful antioxidant that exhibits free radical scaven-
ging activity (Husain SR, et al., 1987). Myricetin retards the production 
of 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS+) and 
Diphenylpicryl Hydrazine (DPPH) radicals which was polyphenol oxi-
dase-dependent (Jiménez M and García‐Carmona F, 1999). Menadione-
stressed HL-60 cells do not produce an effect against Reactive Oxygen 
Species. But the compounds show a powerful scavenging activity against 
DPPH radicals (Rusak G, et al., 2005). At 500 μM (160 μg/ml) concen-
tration of myricetin, inhibits the radical at 81.5%. Myricetin defends cells 
against H2O2 induced cell damage (Kang KA, et al., 2010). Myricetin ex-
hibits an impecunious effect in SOD (Superoxide Dismutase) assay. Com-
pound stops oxidative stress causes cell death through regulation of PI3K 
and signalling mechanisms (Wang ZH, et al., 2010). Researchers reported 
that compound at a dose of 100 μM limits H2O2 induced DNA breakage in 
human lymphocytes (Duthie SJ and Dobson VL, 1999). 
The research group states that compound has a restrictive effect on lipo-
somal peroxidation (Miyajima Y, et al., 2004). Nuclear DNA degeneration 
was influenced by myricetin compound with simultaneous lipid peroxi-
dation, and it is stimulated by Fe (III) or Cu (II) (Sahu SC and Gray GC, 
1993). Myricetin-induced Lipid peroxidation was inhibited by Superoxide 
Dismutase in presence of Cu (II), but it was enhanced by Catalase (CAT) 
and Sodium Azide in presence of Fe (III) (Yang ZJ, et al., 2019). 
Bennett and co-workers revealed that myricetin antioxidant property was 
surpassed that of Vitamin E (Sahu SC and Gray GC, 1993). At 30, 50 and 
100 uM concentration, myricetin act against the production of Reactive 
Oxygen Species (ROS) are in the Red Blood Cell (RBC) of normal and 
sickle cell anaemia individuals (Abalea V, et al., 1999). The compound in-
hibits Malondialdehyde (MDA) formation by microsomes of the rat liver 
(Henneberg R, et al., 2013; Robak J and Gryglewski RJ, 1988). Zhao and 
Zhang reported the cytoprotective effect of Myricetin at concentrations of 
20 uM, 40 uM, and 60 uM, against H2O2 and Carbon tetrachloride (CCL4) 
induced oxidative damage in human liver cells (Costantino L, et al., 1992). 
Laughton and co-workers in 1989 reported that myricetin in presence of 
antiviral and antibiotic drug bleomycin leads to DNA damage. These re-
sults suggested that at low doses myricetin acts as an antioxidant but at 
high doses, it acts as a pro-oxidant (Zhao X and Zhang X, 2009). Dietary 
supplement of Myricetin rich food useful in all diseased States. Oyama 
and his researchers stated that myricetin decreases Ca2+ induced oxidative 
metabolism without act on intracellular calcium ions (Laughton MJ, et al., 
1989). Myricetin compound obstructs Low-Density Lipoprotein (LDL) 
oxidation which depended on the hydroxy group numbers in the ring-B 
(Oyama Y, et al., 1994). Sadasivam and Kumaresan in 2011, found that the 
B-ring in Myricetin structure mainly responsible for antioxidant activity 
(Teissedre PL, et al., 1996). DPPH scavenging activity was mainly due to 
the presence of 3`,4`-catechol moiety in the ring-B (Xie HJ, et al., 2013). 
The reduction of xanthine oxidase is due to the hydroxyl moiety at position 
C-4 (Wang L, et al., 2006).
Anti-inflammatory activity
Myricetin exhibits anti-inflammatory activity and it was demonstrated 
by different in vitro assays and in vivo models. Byoung Okcho and co-re-
searchers stated that myricetin inhibits nitric oxide and Prostaglandin E2 
(PGE2) production by acting on inducible Nitric Oxide Synthase (iNOS) 

and Cyclooxygenase (COX)-2 (Grenier D, et al., 2015). They reported that 
pro-inflammatory mediator's inhibition takes place by Myricetin. Inter-
leukins (IL)-6, IL-8, and Matrix Metalloproteinase-3 (MMP-3) produc-
tion were inhibited by the Myricetin compound. Greiner and Co worked 
in 2015, stated that Myricetin is used for the treatment of periodontitis 
i.e., gum infection (Takano-Ishikawa Y, et al., 2006). LPS-induced prosta-
glandins production was inhibited by this compound. SAR of myricetin 
suggests that double bonds at C2-C3 and keto groups at C4 are mainly 
responsible for the inhibitory effects on COX-2.
Myricetin acts against rheumatoid arthritis at various concentrations of 1 
uM, 5 uM,10 uM and 20 uM (Kuo PL, 2005). It also produces anti-arth-
ritic activity by inhibiting IL-1B. Induced production of matrix metallo-
proteinase and Interleukin in synovial cells (SW982) (Lee YS, Choi EM, 
2010). Screening activities like carrageenan-induced carrageenan-induced 
hind paw edema, Xylene-induced ear edema, and acetic acid-induced 
vascular permeability were inhibited in the human body by Myricetin 
(Song X, et al., 2021). Zhao J, et al., 2013 and Co-workers reported that 
the anti-inflammatory activity of the compound might be due to its anti-
oxidant effect. Myricetin at very low doses i.e., 0.1 mg/kg and 0.3 mg/kg 
body weight through Intravenous (I.V) Route of Administration markedly 
enhances the PGE2 levels in plasma in a time-dependent manner. Myr-
icetin also enhances the levels of PGD2 and PGF2 α. Hyoung-woo Bai and 
Co-workers reported that bioflavonoids act as a stimulator of COX-1 and 
COX-2 mediated formation of prostaglandins in humans (Bai HW and 
Zhu BT, 2010).
Bai HW and Zhu BT reported that myricetin shows inhibitory activity on 
IL-1b and IL-6 and inhibits the production of NO, myeloperoxidase, and 
MDA (Bai HW and Zhu BT, 2010). As well as increases the activities of 
Superoxide Dismutase and GSH-Px. Myricetin enhances the formation of 
PGE2 at a dose below 0.3 mg/kg body weight, at higher doses decreases the 
enhancing effect (Semwal DK, et al., 2016).
Anti-cancer activity
Myricetin exhibits cytotoxicity towards human cancer cell lines, mainly 
skin, colon, liver, and pancreatic cancer cells (Semwal DK, et al., 2016). 
Myricetin inhibits cancer initiation and growth by inhibiting main en-
zymes (Taheri Y, et al., 2020). The Structure-Activity Relationship (SAR) 
of Myricetin revealed that aromatic ring-B at C2 and C2-C3 and hydroxy 
groups in the ring-B mainly exhibits cytotoxicity (Romanouskaya TV and 
Grinev VV, 2009). Myricetin shows action against human colon cancer 
Ring-A of Myricetin compound, including 4-keto and 5-OH are respon-
sible for human Flap Endonuclease-1(hFEN-1) activity during human co-
lon cancer (Gutiérrez-Venegas G, et al., 2014). 
Haizhi H, et al. 2015 reported that myricetin inhibits Human Umbilical 
Vein Endothelial Cells (HUVEC) angiogenesis in an in-vitro model. The 
in-vivo model states that the compound inhibits Chorioallantoic Mem-
brane (CAM) angiogenesis. Angiogenesis inhibition mainly responsible 
for the prevention of ovarian cancer. 
Janus Kinase 1 (JAK1), Mitogen-activated protein Kinase (MEK), and 
Mitogen-activated protein Kinase Kinase (MKK-4) activity reduction take 
place by the inhibition of tumor promoter induced neoplastic cell trans-
formation, which shows a protective effect against melanoma i.e., skin can-
cer (Kang NJ, et al., 2011). 
Myricetin act against leukemia by antiproliferative activity (Labbé D, et al., 
2009). The compound exhibits potent action on Prostate Cancer-3 (PC-3) 
cells, which has a strong inhibitory action on human prostate cancer. Myr-
icetin alone or with the combination of myricetin enhances PC-3 cell death 
(Shih YW, et al., 2009). Anti-proliferative action on the human hepatoma 
cancer cell that is Hep-G2 and arrest of G2/M phase took place by this 
compound. Myricetin enhances the protein levels in p53/p21 cascade and 
decreases cell division control (cdc2) and cyclin B protein levels in hepa-
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toma cancer cells (Androutsopoulos VP, et al., 2011). Myricetin shows a 
modest cytotoxic effect on Oesophageal adenocarcinoma (OE33) cells, 
which results in human oesophageal adenocarcinoma (Shiomi K, et al., 
2013). 
Myricetin acts against gastric cancer by targeting Ribosomal protein S6 
kinase (Rsk2), Mitotic arrest deficiency 1 (Mad1) proteins which lead 
to decreased proliferation (Maroufi NF, et al., 2020). Compound tar-
gets B-cell lymphoma 2 (Bcl-2), Pr-caspase-3, BCL2 associated X (Bax), 
caspase-3 enzymes to increase apoptosis in gastric cancer. The compound 
exerts action on medulloblastoma (brain tumor) which occurs mainly in 
children. It inhibits Mesenchymal-epithelial transition (Met)/Hepatocyte 
Growth Factor (HGF) signaling Pathways (Pasetto S, et al., 2014). Metas-
tasis of human A549 cells in vitro by decreasing migration invasion of car-
cinoma cells. Cells without affecting normal cells (Ortega JT, et al., 2013). 
It is a potent cytotoxic agent against prostate cancer (Ghassemi‐Rad J, et al., 
2018). It was found to induce apoptosis and cytotoxicity in the 231 breast 
cancer cells. G1-Cell arrest takes place by Myricetin-loaded NLCs (Nano-
structured Lipid Carriers) and DXT (Docetaxel) (Gendaram O, et al., 
2011). Myricetin exhibits an inhibitory effect on mammalian polymerases 
α, β, and K (Jiménez R, et al., 1999). Myricetin exhibits antiproliferative, 
pro-apoptotic effects and reduces the release of several proteins which are 
involved in cell cycle progression.
Myricetin acts as a suppressor of the topoisomerase-II enzyme by direct-
ly interacting with the enzyme. Effect of Myricetin on leukemia, prostate, 
Pancreas, brain, lungs, skin, uterus, colon, and breast cancer cells by a dif-
ferent mechanism of apoptosis, anti-proliferator, angiogenesis, migration, 
and metastasis.
Anti-HIV
Myricetin exerts anti-HIV activity. Silvana P reported that myricetin shows 
the highest anti-HIV activity than quercetin and pinocembrin. Myricetin 
shows less toxicity and had anti-HIV activity on b1 cells. Myricetin in-
hibits the HIV-1 reverse transcriptase enzyme (Kanaan NM, et al., 2015). 
In vitro anti-HIV activity was studied by different concentrations of the 
Myricetin. This compound inhibits HIV-1 reverse transcriptase glycosyl 
moiety of Myricetin i.e., myricetin3-rhamnoside shows more effect than 
myricetin-3-(6-rhamnosyl-galactoside) (Duyckaerts C, et al., 2009). The 
anti-viral activity of myricetin is mainly due to the inhibitory action of the 
HIV-1 reverse transcriptase enzyme.
Immunomodulatory activity
Myricetin exhibits immunomodulatory effects in various in-vitro and 
in-vivo models. The compound exerts a potent inhibitory action on 
T-Lymphocyte’s activation (Jones JR, et al., 2011). In the preclinical mod-
el, myricetin exerts stimulatory action on antibody formation or inhibit-
ory effect on white blood cells. At a concentration of 10 μg/ml, myricetin 
modulates LPS stimulated activation of bone-marrow-derived dendritic 
cells of mice. It does not induce any toxic effect towards dendritic cells at 10 
μg/ml concentration (Choi YJ, et al., 2008). A preclinical study in a mouse 
model, on anti-cluster of Differentiation 3 (CD3) and anti-CD-28 mono-
clonal antibodies show inhibitory action on activation of T-lymphocytes 
(Jones JR, et al., 2011). Lipopolysaccharides (LPS) induced Interleukin-12 
(IL-12) production was inhibited by myricetin through the downregula-
tion of Nuclear Factor kappa-B (NF-kB) binding activity (Shimmyo Y, et 
al., 2008). At 50 um concentration, myricetin enhances endothelium-de-
pendent contractile responses in isolated rat aortic rings. In-vitro studies 
reported that myricetin compound affects Interleukin-2 expression (Ta-
heri Y, et al., 2020). 
At 5 uM-100 uM concentration, compounds inhibit expression of CD69 
and proliferation of lymphocytes in a mouse model.
Neurological effects
Recent research of myricetin pointed to its neuroprotective activity by 

showing action on brain receptors. Myricetin exhibits a protective effect 
against neurodegenerative diseases like Alzheimer's disease and Parkin-
son's disease. Myricetin shows action on specific proteins in brain-like 
amyloid-beta (β) and Tau proteins, which are more in axons distal part 
(Chang Y, et al., 2015).
Mechanism of neurodegenerative diseases such as Alzheimer’s disease 
(AD) and Parkinson’s Disease (PD) by the accumulation of amyloid and 
Senile plaques. Amyloid-beta plaques lead to neuronal loss in different 
brain regions. Formation of neurofibrillary tangles by the hyper-phos-
phorylation of Tau proteins (Zhu X and Jia YH, 2014). The target protein 
for Alzheimer's disease is Tau protein. Compound at a concentration of 50 
uM produces an anti-tau effect in HeLa-C3 cells (Laabich A, et al., 2007). 
Amyloid-Beta 42 aggregates fibril formation. Docking studies, prove that 
the myricetin can interfere with amyloid-beta fibril formation, therefore it 
indicates strong evidence of anti-amyloidogenic activity (Lei Y, et al., 2012). 
In rat cortical neurons, myricetin at 300 uM concentration potentially in-
hibits amyloid beta-induced cell injury (Liu RN, et al., 2007). At 10 uM 
concentration, the compound inhibits structural changes in amyloid-beta. 
Glutamate excessive release leads to serious toxicity which induces brain 
disorders. Chang H, et al. stated that myricetin inhibits glutamate release, 
which prevents glutamate-induced toxicity (Mohan M, et al., 2009). Myr-
icetin inhibits COMT (Catechol Ortho Methyltransferase enzyme) which 
metabolizes levodopa. Levodopa is used to increase dopamine concentra-
tion in the brain treats Parkinson's disease (Moonrungsee N, et al., 2014). 
Myricetin was found to be protective against A2E induced photoreceptors 
and bipolar cell death (Ma ZG, et al., 2007). Myricetin reduces oxidative 
stress and increases the activity of the Na+ K+ Adenosine Triphosphate 
(ATPase) pump, which acts against D-galactose-induced memory loss 
in mice (Franco JL, et al., 2010). Liu RN, and co-workers (Zhang K, et 
al., 2011). He stated that in cultured rat neurons myricetin inhibits so-
dium-dithionite-induced ischemic injury. Compound at a dose of 30 mg/
Kg and 100 mg/Kg body wt. through route, reduces anxiety i.e., anxiolytic 
activity in mice (Zhang XH, et al., 2012). Myricetin inhibits the tyramine 
oxidase enzyme, which plays a role in the inactivation of neurotransmit-
ters (Yang Y, et al., 2012). Myricetin reduces dopamine in substantia nigra 
striatum, by reducing 6-hydroxy dopamine toxicity (Tong Y, et al., 2009). 
In vitro studies on myricetin reported that it decreases methyl-mercury-in-
duced oxidative stress and mitochondrial dysfunction of the mouse brain 
(Joshi V, et al., 2019). Myricetin exerts a neuroprotective effect towards 
MPP+ induced oxidative stress by reducing cell loss and nuclear condensa-
tion. Also, it decreases the Mitogen-activated protein Kinase (MAPK) kin-
ase-4 phosphorylation and Janus kinase phosphorylation caused by MPP+ 
(Hagenacker T, et al., 2010). Myricetin enhances Gamma-Aminobutyric 
Acid (GABAergic) activity in PVN (Paraventricular Nucleus). Myricetin 
induced muscle paralysis by inhibiting acetylcholine release at Neuro-
muscular Junction (NMJ). But the myricetin shows less and shorter effect 
than Botulinum Neurotoxin (BONT) (Ong KC and Khoo HE, 1996).
Aggregation of misfolded proteins leads to aging and neurodegenerative 
diseases. Myricetin shows an inhibitory effect on the aggregation of mis-
folded proteins. Joshi and Co-researchers found that myricetin decreas-
es aggregation of misfolded luciferase proteins which was identified by 
immunofluorescence staining. It results in decreased accumulation of 
heat-denatured luciferase Perinuclear bodies. Myricetin also decreases 
the aggregation of misfolded Superoxide Dismutase 1. Myricetin reduces 
the aggregation of mutant α-Synuclein. These results vigorously recom-
mended that myricetin May set out as a helpful compound against mis-
folded protein aggregative neurodegenerative diseases (Ong KC and Khoo 
HE, 2000).
Analgesic activity
Myricetin acts as a potent analgesic. It acts as peripheral analgesia in 
screening activities like Hot-plate test, formalin-induced paw licking, 
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and acetic acid-induced writhing response. It is not showing the effect on 
the opioid system (Zelus C, et al., 2012). Hagenacket T and co-workers 
reported that myricetin acts as an analgesic in a neuropathic pain rat mod-
el, by inhibiting Spinal nerve Ligation-induced and thermal hyperalgesia 
(Karunakaran U, et al., 2019). In-vitro studies of myricetin reported that 
it inhibits PGE2 production, platelet aggregation (Li Y, et al., 2017). Myr-
icetin at a dose of 10-1000 mg/kg I.P Route of Administration, decreases 
the bradykinin-induced nociception.
Antidiabetic activity
Myricetin has a potent antidiabetic activity that mainly acts against 
NIDDM (Non-Insulin-Dependent Diabetes Mellitus), by enhancing the 
glucose uptake mechanism (Tzeng TF, et al., 2011). The compound ex-
erts stimulatory action on D-glucose and D-3-O-methyl glucose uptake 
in adipocytes of rats. Ong KC and Khan reported that Intraperitoneal (I.P) 
administration of myricetin at a dose of 3 mg/kg/12 hrs for a 2 days to 
Streptozotocin (STZ) induced diabetic rat’s results in a decrease in half of 
the increased glucose levels and increases the hepatic glycogen and Glu-
cose-6-phosphate (Liu IM, et al., 2007).
Myricetin at 20 uM concentration exerts action against high glucose-in-
duced B-cell apoptosis by the inhibition of Cyclin Dependent kinase 5 
(CDk-5) (Ding Y, et al., 2012). Myricetin exerts antihyperglycemic activity 
without causing any effect to the liver. Zelus C and co-workers reported that 
myricetin inhibits the Islet Amyloid Polypeptide (IAPP) aggregation. IAPP 
is the main cause for cell death of Beta islets of the pancreas in NIDDM 
(Landolfi R, et al., 1984). Researchers found that myricetin at 100 mg/Kg/
day orally twice for 6 months, inhibits the NF-kB pathway. It also stimu-
lates GLP-1R (Glucagon-like Peptide-1 Receptor) (Robak J, et al., 1988). 
In fructose-induced insulin-resistant rats myricetin at a dose of 1 mg/kg, 3 
times a day for 14 days by I.V Route of Administration, results in reducing 
high blood glucose levels and enhance insulin resistance by stimulating 
β-endorphin release. It also acts on the phosphorylation of insulin recep-
tors (Ozcan F, et al., 2012). A study on obese Zucker rats, reported that I.V 
administration of compound at 1 mg/kg 3 times a day for 1-week decrease 
blood glucose levels and insulin-glucose index value (Kandasamy N and 
Ashokkumar N, 2013). Recent studies reported that myricetin stimulates 
Akt and AMP-activated protein kinase (AMPK) protein activity, increased 
glucose uptake, and decreased insulin resistance (Gebhardt R, 2003). In-
vivo studies of myricetin on rats result in increasing the stimulatory effect 
of insulin and stimulated lipogenesis in adipocytes (Chang CJ, et al., 2012). 
In-vivo model on rats reported a 50% decrease in Diabetes by the treat-
ment of myricetin dose at 3 mg/12 hours for 2 days (Tzeng SH, et al., 1991). 
Myricetin shows an effect in Diabetic nephropathy. I.P administration of 
myricetin at 1 mg/kg body weight in rats produces antihyperglycemic and 
renal protective effect in STZ-CD induced diabetic nephrotoxicity (Zang 
BX, et al., 2003). At 10 uM concentration, myricetin increases hepatocellu-
lar cholesterol biosynthesis in rat hepatocytes. But at higher concentra-
tions, it was found to inhibit cholesterol biosynthesis (Melzig MF and Hen-
ke K, 2005). Recent studies revealed that myricetin acts against obesity, 
by decreasing the accumulation of intracellular triglycerides in adipocytes 
of high-fat diet-fed rats, at a dose of 300 mg/Kg per day for 8 weeks. In 
reducing body weight and visceral fat depots, myricetin at 300 mg/Kg/day 
effects were almost found similar to Fenofibrate at a dose of 100 mg/Kg/
day (Liu L, et al., 2010).
Anti-platelet aggregation activity
Myricetin at 150 uM concentration inhibits platelet aggregation and 
thrombus formation induced by collagen, Arachidonic acid, and plate-
let-activating factor. Renato SG, et al., in 2020 reported that myricetin is 
a novel inhibitor of thiol isomerases Endoplasmic Reticulum Protein 5 
(ERP5) and Protein Disulfide Isomerase (PDI) with potent anti-throm-
botic and anti-platelet functions (Borde P, et al., 2011). Myricetin inhibits 
thromboxane B2 formation in platelets. This study shows that antiplatelet 

activity of myricetin may be due to inhibition of thromboxane formation 
(Godse S, et al., 2010). This compound inhibits the binding of the receptor 
to Platelet-Activating Factor (PAF) in rabbit platelets which leads to an-
ti-platelet aggregation activity (Borde P, et al., 2011; Godse S, et al., 2010). 
Melzing MF, et al. reported that myricetin is active against thrombin and 
neutrophil elastase (Chen SY, et al., 2019). Liu L, et al. found that potential 
inhibition of thrombin takes place by myricetin which was initially indicat-
ed by docking studies. Therefore, this compound is used as anti-thrombot-
ic drugs (Matić S, et al., 2013).
Myricetin stimulates platelet adenosine 3,5-cyclic monophosphate levels. 
Anti-Platelet aggregation activity takes place by the inhibition of phos-
phodiesterase activity, which modifies the platelet cyclic Adenosine Mono-
phosphate (AMP) metabolism (Chaabi M, et al., 2008). Myricetin at a dose 
of 3.6 ug/Kg body weight by I.V Route of Administration inhibits platelet 
aggregation in cat blood.
The overall effect of myricetin on platelets revealed that it is a potent COX-
1 inhibitor with an anti-platelet aggregation effect.
Anti-hypertensive activity
Antihypertensive activity of myricetin was studied in both in-vitro and 
in-vivo. Myricetin decreases the high blood pressure and oxidative stress 
produced by DOCA (Deoxycorticosterone Acetate) salt in the rat at a dose 
of 100 mg and 300 mg/kg body weight (Lee SE and Park YS, 2013).
In recent studies on rats reported that a high Fructose diet fed for 6 weeks 
exhibits an increase in Blood Pressure (BP), blood glucose, triglycerides, 
cholesterol, and insulin. But in myricetin-treated rats, we observe a signifi-
cant decrease in blood pressure and cholesterol in fructose-fed rats. The 
anti-hypertensive effect of myricetin was produced at a dose of 300 mg/kg.
In vitro studies reported that myricetin inhibits Angiotensin-Converting 
Enzyme (ACE) activity and removing Reactive Oxygen Species generation 
which leads to vasodilation in vascular endothelial cells. Myricetin exerts 
vasodilation also by inducing the release of Nitric Oxide (NO) and PGI2 
levels. Myricetin exerts antihypertensive activity by inducing NO and 
PGI2 release, a decrease in the production of ROS, and by inhibiting the 
Angiotensin-Converting Enzyme.
Hepatoprotective activity
Myricetin produces a hepatoprotective effect by promoting the restoration 
of hepatic function in pyrogallol-induced toxicity in mice. Myricetin re-
duces the elevated serum enzymes like Aspartate Aminotransferase (AST), 
Alkaline Phosphatase (ALP), Alanine Aminotransferase (ALT), and total 
bilirubin. It also reduces DNA damage in the liver (Tiwari R, et al., 2009).
Cardioprotective activity
Recent studies on myricetin reported that it produces a protective effect 
on the human vascular system (Gan CL, et al., 2007). Myricetin produces 
a protective effect on the human vascular system through transcriptional 
changes in human endothelial cells, which was measured by gene expres-
sion profiling (Liwei W, et al., 2007). This compound also prevents athero-
sclerosis by inhibiting CD36 cell surface proteins and mRNA expression.
Myricetin exerts vasodilation effect in isolated and Langendroff-perfused 
rat hearts, without effect contractions and relaxations of heart muscle (Jung 
SK, et al., 2010). Myricetin has lipid-lowering activity so, it is used to treat 
cardiovascular diseases. Tiwari R, et al. reported that myricetin specifically 
inhibits cardiac marker enzymes mainly Lactate Dehydrogenase (LDH), 
SOD, AST, Carbonic Anhydrase (CA) and Creatine Kinase (CK) as well 
as it shows some histopathological changes which indicate the protective 
effect of myricetin on rat heart (Huang JH, et al., 2010).
 Myricetin shows an inhibitory effect on the Signal Transducer and Acti-
vator of Transcription 1 (STAT1) mechanism and also protects the heart 
from injury or ischemia. Myricetin inhibits voltage-gated calcium chan-
nels, which was studied in cardiomyocytes of rats (Jung SK, et al., 2008). It 
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does not produce any toxic effects even at a dose of 30 um concentration 
was observed in cultured neonatal rat cardiac cells (Huang JH, et al., 2010; 
Jung SK, et al., 2008). It also produces a protective effect towards hydrogen 
peroxide (H2O2) induced cell death of cardiomyocytes, by inhibiting the 
Caspase-3-protein activation.
Myricetin at 100 mg/kg and 300 mg/kg dose to Wistar rats through oral 
Route of Administration, results in decreased heart rate and cardiac mark-
ers like LDH, CK, SOD, and CAT as well as Electrocardiogram (ECG) 
patterns caused by isoproterenol. Myricetin also exerts anti-arrhythmic 
activity by inhibiting high-speed delayed potassium current in Human 
Embryonic Kidney 293 (HEK293) cells by time and dose-dependent man-
ner (Kumamoto T, et al., 2009).
Anti-photo aging activity
Myricetin exerts anti-photo aging activity by the act against the free radical 
generation in the skin. Skin aging is mainly due to chronic exposure of 
human skin to UV-B light, which was characterized by dark color patches, 
wrinkles, and loss of flexibility and elasticity of skin.
Myricetin prepared as topical preparation exhibits an inhibitory effect on 
ultraviolet-B radiations induced wrinkles in mouse skin. The mechanism 
involved in this is, by suppressing ultraviolet-B induced Raf-kinase activity 
and phosphorylation of MEK and Extracellular-signal-regulated Kinase 
(ERK) (Cai L and Wu CD, 1996).
Huang J, et al. revealed that myricetin inhibits UV-B induced generation of 
H2O2 in keratinocytes which leads to antioxidant activity, enhances the free 
radical scavenging activity (Górniak I, et al., 2019).
In mouse skin cells compound able to inhibit ultraviolet-B induced COX-2 
expression (Salehi B, et al., 2018).
In both ex-vivo and in-vitro models is capable to inhibit the phosphoryl-
ation and kinase activity of Akt. Recently researchers reported that myr-
icetin directly targets Akt to limit its action on cell transformation (Ono 
K, et al., 1990). A recent study revealed that myricetin blocks damage to 
the basement membrane of the skin by inhibiting the MMP-9 expression 
which leads to preventing ultraviolet-B induced wrinkle formation (Arita-
Morioka KI, et al., 2015).
Antimicrobial activity
Myricetin exerts effect against virus and bacteria. 20 ug/L of Myricetin 
(MYR) act against gram negatives peri-dental oral pathogens. Flavonoids 
mechanism against the microbial activity involves disruption of the cell 
membrane, inhibition of cell membrane synthesis, nucleic acid synthesis 
inhibition, inhibition of bacterial virulence, impairs the formation of bio-
films, efflux pump inhibition, Nicotinamide Adenine Dinucleotide Hydro-
gen (NADH)-cytochrome C reductase activity inhibition, and inhibition 
of ATP synthase (Yadav AK, et al., 2013; Wu T, et al., 2013).
On E. coli, myricetin shows effect by inhibiting DNA gyrase, DNA hel-
icase, and DNA and RNA polymerases (Jayaraman P, et al., 2010). MYR 
shows action against E. coli, Salmonella paratyphi, Salmonella enteritidis, 
and Salmonella cholerasuis.
It also shows a lethal effect against Staphylococcus aureus (Naz S, et al., 
2007). Myricetin reported in-vitro anti-HIV activity at 100 uM concen-
tration. It also exerts action against Mycobacterium tuberculosis, due to the 
presence of hydroxyl group in the MYR structure (Chu SC, et al., 1992). 
The structure-activity relationship of myricetin reported that hydroxyl 
group substitution in the Ring A and B position is important for inhibitory 
action (Yu MS, et al., 2012). Myricetin also exerts a strong inhibitory effect 
in Pseudomonas aeruginosa (Keum YS and Jeong YJ, 2012).
Myricetin at a concentration of 0.5 mg/ml, produces inhibitory zone 
against Corynebacterium diphtheria, Bacillus subtilis, Enterococcus Faeci-
um, Enterococcus Faecalis, Streptococcus pyogenes, S. pneumonia, E. coli, 
Klebsiella, Pneumonia, Pseudomonas aeruginosa, Pseudomonas mirabilis, 

Salmonella typhi, S. dysenteriae, S. paratyphi, S. sonneie and Salmonella 
flexneriae (Nitulescu G, et al., 2017).
Myricetin reported a potent inhibitory effect on reverse transcriptase. It 
also inhibits DNA polymerase and DNA polymerase I. SAR suggested that 
due to the presence of hydroxyl groups at C3 and C4 positions, exhibit 
potent inhibitory effect (Alvesalo J, et al., 2006; Elshamy AI, et al., 2020).
Myricetin acts against the SARS virus i.e., a Severe Acute Respiratory Syn-
drome. This compound inhibits coronavirus Helicase by the act against 
ATPase activity. But it is failed to inhibit ATPase activity of Hepatitis C 
virus helicase (Moghadam SE, et al., 2017). The compound also exerts an 
inhibitory effect on Moloney murine leukemia virus. Jayaraman P and 
Co-workers studied in-vitro antimicrobial activity of 6 natural flavonoids 
along with myricetin, against 5 strains of Pseudomonas aeruginosa (Mo-
han M, et al., 1988). The anti-chlamydial effect was produced by Myricetin 
which shows action against Chlamydia pneumoniae (Hodges LC, et al., 
1999).
Wound healing activity
Abdel I, et al. reported that myricetin isolated from Tecomaria capensis 
exerts wound healing activity in rats by improving cellular re-epithelializa-
tion, cell deposition, anti-inflammatory, and cell proliferation effect (Chen 
R, et al., 2014). Recent studies revealed that myricetin-3-O-B-rhamnoside 
acts against skin injuries or wounds, by promoting capillary tube forma-
tion, closure of wounds, and accelerated fibroblast migration. Myricetin 
exhibited wound healing property at 10 ug/ml.
Activity against eye disorders
Myricetin exhibits anti-cataract activity by the inhibition of aldose reduc-
tase which was studied in galactosemic rats at 1% concentration (Jo S, et 
al., 2020). IV administration of myricetin at a dose of 1 mg per kg in rabbits 
lowered the intra-occular pressure. In-vitro study on myricetin at different 
concentrations i.e., 10 uM, 20 uM, 50 uM, and 100 uM decreases cell pro-
liferation and migration of human retinal pigment as well as secretion of 
vascular endothelial growth factor.
A novel chemical inhibitor of SARS coronavirus helicase
Mi-sunyu and his co-workers found that myricetin and scutellarein inhibit 
the SARS Cov helicase by showing an effect on ATPase activity without in-
hibition of helicase activity. In this research, they observed that myricetin 
and scutellarein did not produce any toxicity towards healthy breast epi-
thelial cells. Myricetin directly interacts with N265, R443g Y269 residues 
of ATPase domain (Meotti FC, et al., 2007).
Inhibition of African swine fever virus
African swine fever was caused by the African swine fever virus, which is 
the most dangerous swine disease or pandemic situation because it shows 
a large soci-economic impact. Mainly it leads to death within 10 days due 
to bleeding of internal organs. It was first reported in Kenya and Africa.
Serijo and Co-researchers found that the three hydroxyl groups of 
3,4,5-tri-hydroxyphenyl ring of myricetin is mainly responsible for its in-
hibitory effect against an protease of African Swine flu virus.
Flavonol shows more inhibitory activity than the flavone because the 3-hy-
droxyl group of flavonol interacts with Protease (Shin JC, et al., 2013).
Other effects
Myricetin mediated inhibition of glutamate release: Recent studies on 
myricetin found that it is used to treat neurological disorders (Barlas N, et 
al., 2014). 100 mg/kg dose of myricetin in rats, decreases the D-galactose 
induced learning and memory impairment and also exerts anti-anxiety 
activity (Yamaguchi M, et al., 2007). In-vitro studies of myricetin at 50 uM 
dose reported that it protects neurons against neurotoxins.
In rat cortical nerve terminals myricetin decreases glutamate release by 
inhibiting the presynaptic influx of calcium ions. Myricetin prevents neur-
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onal injury which was associated with calcium overload.
Shin JC, et al. reported that myricetin is used to treat disorders of circadian 
rhythm by changing the serum melatonin and locomotor activity.
It decreases the melatonin level by inhibiting the rate-limiting enzyme ary-
lalkylamine N-acetyltransferase in rats. Myricetin also exerts its effect on 
sex hormones. In rats, myricetin at 100 mg/kg dose per day through oral 
Route of Administration causes oestrogenic effect by increasing weight of 
the uterus and height in immature wistar rats.
Myricetin exhibits action on bone. It prevents parathyroid hormone-in-
duced osteoclast and decreases the release of diaphyseal calcium content.
It stimulates osteoblast differentiation from maturation to terminal differ-
entiation BMP-2 (Bone Morphogenetic Protein-2) and P38 production 
was increased by myricetin which leads to differentiation.

CONCLUSION
Myricetin is a natural flavonoid with significant pharmacological effects 
and encouraging therapeutic capability. It is a lead molecule present in 
many foods i.e., mainly in fruits and vegetables, which exerts potent anti-
oxidant activity by the act against oxidative damage. The compound used 
as nutraceutical which exhibits potential protective effect towards neuro-
degenerative diseases like Alzheimer's disease and Parkinson's disease. 
Preclinical studies revealed, Anti-oxidant activity of myricetin mainly due 
to the presence of B-ring in its structure. Myricetin exhibits anti-arthritic 
activity by inhibiting IL-1 β induced production of matrix metallopro-
teinase and IL-6 in SW892 (synovial cells). Myricetin is a potent cytotoxic 
agent. It shows anti-cancer activity by different mechanisms of apoptosis, 
Angiogenesis, and anti-proliferative action. Compound at 1 mg/kg body 
weight in rats through I.P ROA produces antihyperglycemic activity. The 
anti-platelet activity of myricetin is due to the inhibition of thromboxane 
B2 formation. Myricetin protects the heart from injury or ischemia by 
showing inhibitory action on STAT1 activation. Myricetin induces the re-
lease of NO and PGI2 levels which leads to vasodilation. The anti-photoag-
ing effect of myricetin was studied in mouse skin cells (JB6PH), which 
inhibits UV-B-induced COX-2 expression. It also acts against the SARS 
virus, showing action on coronavirus helicase by the act against ATPase 
activity. It acts against the African swine fever virus. Myricetin protects 
neurons by the act against neurotoxins. Due to its non-toxic nature, which 
results in various in-vivo studies. Myricetin at higher concentrations exhib-
its a Pro-oxidant effect. 
Myricetin and its derivatives are multifaceted molecules. More in-depth 
work has to be performed for their wider applications on humans.
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