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TAXIFOLIN IN MEDICAL PRACTICE
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The article provides information about Taxifolin, which plays an important role in the prevention and treatment of various dis-
eases. Studies have revealed a wide range of pharmacological activities of taxifolin: antioxidant, anti-inflammatory, hepato-
protective, antiangiogenic properties, antidiabetic, cardioprotective, neuroprotective, etc. By inhibiting enzymes responsible for
the infection and inflammatory response in the brainstem, Taxifolin also plays a neuroprotective role supporting its activity
against Alzheimer's disease. Taxifolin has been shown to have excellent antioxidant activity, preventing lipid peroxidation,

causing cleavage of poly(ADP-ribose) polymerase by H202.
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recent years, bioactive compounds deri-
I n ved from plants have been identified as

new agents that play an important role
in the prevention and treatment of various diseases,
including cardiovascular and neurodegenerative di-
seases [1]. Flavonoids, which are hydroxylated phe-
nolic compounds, have been shown to be beneficial
to human health [2]. Studies have shown a wide
range of pharmacological activities of flavonoids,
including antioxidant, anti-inflammatory, hepato-
protective, antiangiogenic, antidiabetic, cardiopro-
tective, and neuroprotective properties. In addition,
flavonoids have a positive effect on Alzheimer's
disease. This activity mainly depends on the degree
of their polymerization, as well as the degree of
hydroxylation, structural class, other substitutions
and conjugations, and metal chelation activity [3].
Recent studies show that higher dietary flavonoid
intake is inversely associated with the risk of death
and some types of depression [4]. Taxifolin is a sub-
class of flavonoids, isoflavones of the flavonoid
family. The structure contains a 3-hydroxyl group in
the C ring, which is attached to the B ring at carbon-
2 [5]. Taxifolin consists of two aromatic rings con-
taining two phenolic groups (-OH). This phenolic
group accounts for the strong antioxidant activity
[6]. The strong antioxidant activity of taxifolin is
mainly due to its conjugated structures and reso-
nance stability of both phenolic rings [7]. The pres-
ence of the C2-C3 double bond is crucial for the
inhibitory activity of flavonoids. Taxifolin lacks the
C2-C3 double bond, which makes it highly suscep-
tible to inactivation by forming strong hydrogen
bonds with macromolecules. The presence of the 3-
OH group in the C ring is responsible for the mod-
ulating effect against the oxidative burst of neu-
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trophils [8]. Various studies have been conducted on
the bioavailability of taxifolin upon oral administra-
tion to rats. Plasma taxifolin concentration was
found to be very low after oral administration of 10-
100 mg/kg body weight in an experiment by Wang
and colleagues [9]. The bioavailability was estimat-
ed to be 0.17% compared to intravenous adminis-
tration. Another study where taxifolin was adminis-
tered to male rats intravenously at a dose of 50
mg/kg or orally at doses of 12.5, 25 or 50 mg/kg as
a single dose, the highest concentration of taxifolin
was found in plasma, kidney, liver, heart, spleen,
brain, skeletal muscle and lung within 24 hours of
administration. In this study, the bioavailability of
taxifolin was 24% [10]. Toxicity studies of taxifolin
have been conducted by various investigators and
optimal doses for humans and animals have been
obtained. Toxicity study was conducted before
determining the toxic dose considered for use as a
food additive in various marketed products [11].
Taxifolin is associated with antioxidant activity and
protective vascular effects [12].

In the study, taxifolin-treated rats showed
decreased lipid peroxidation in the liver and serum
through thiobarbituric acid reaction, demonstrating
the antioxidant properties of taxifolin [13]. The
antioxidant activity of taxifolin is also demonstrat-
ed through its neuroprotective effects by inhibiting
oxidative damage to neurons in rat cortical cells,
which is supported by DPPH radical scavenging
activity and inhibition of lipid peroxidation [14].
The antioxidant potential of taxifolin was also eval-
uated by deoxyribose degradation assay for electro-
chemical redox potentials [15]. According to the
experiment of Wang et al., taxifolin can regulate
NF-«B activation in rats diagnosed with cerebral
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ischemia-reperfusion injury. In addition, taxifolin is
associated with inhibition of leukocyte infiltration
and COX-2 and iNOS expression in the brain [16].
This proves the antioxidant activity of taxifolin
through the activation of NF-kB pathway. It is also
effective against osteoclastogenesis, which was
studied in vivo and in vitro models [17]. Taxifolin
was found to cause inhibition of osteoclastogenesis
through the suppression of RANKL-induced gene
expression without significant cytotoxicity [18].
Silymarin is a widely used hepatoprotective drug of
which taxifolin is a key component. Various studies
have reported that taxifolin at doses of 0.25, 0.5 and
1 mg/kg exhibited significant hepatoprotective acti-
vity in rotenone-induced rats. Significant decrease
in total protein concentration, bilirubin activity, ala-
nine aminotransferase (ALT), alkaline phosphate
(ALP), gamma-glutamyl transferase and aspartate
aminotransferase (AST) were observed in taxifolin-
treated animals [19].

In addition, taxifolin has been shown to have
hepatoprotective effects in patients with carbon
tetrachloride-induced acute liver injury. This has
also been evaluated in mice. Taxifolin reduced liver
injury, vacuole formation, neutrophil infiltration,
necrosis, MDA levels, and increased antioxidant
enzyme activity [20]. According to studies, taxifolin
used alone or in combination with cilostazol signif-
icantly reduced high aff and C99 levels in N2 aSwe
cells. It is also associated with synergistic inhibition
of amyloidogenesis by suppressing P-JAK2/P-
STAT3-dependent NF-kB-associated BACEl
expression through SIRT1 activation [21]. Taxifolin
restores vascular integrity and memory in cerebral
amyloid angiopathy (CAA) by inhibiting amyloid-3
oligomer formation [22]. A recent study by Inoue
and colleagues showed that taxifolin increases cere-
bral blood flow, removes amyloid-f from the brain,
and prevents cognitive dysfunction by suppressing
the ApoE-ERK1/2-amyloid-f axis [23]. In a recent
study, the ability of taxifolin against postprandial
hyperglycemia and a-amylase inhibitory activity
were evaluated in an alloxan-induced diabetes mo-
del in rats. The experimental result demonstrated
the potent inhibitory activity of taxifolin against a-
amylase and the regulation of postprandial hyper-
glycemia along with anti-inflammatory and antiox-
idant activities in the treatment of diabetes in rats

[24]. In another study, the inhibitory activity of tax-
ifolin against three digestive enzymes was evaluat-
ed both in vitro and in vivo. A study showed that
pre-treatment with taxifolin significantly improved
postprandial hyperglycemia and decreased triglyce-
ride absorption by inhibiting pancreatic lipase in rats
[25]. Several studies have shown that taxifolin has
antihyperlipidemic activity and this was assessed by
evaluating hyperlipidemic rats treated with taxifolin.
The results showed that taxifolin maintained normal
serum and liver lipid profiles and fecal lipid excre-
tion in rats fed a cholesterol-rich diet [26].

The in vivo study results also show that taxi-
folin-treated animals had lower liver total choles-
terol levels with decreased thiobarbituric acid reac-
tive substances levels in both serum and liver [27].
To date, taxifolin has been shown to inhibit stress-
induced apoptosis, especially oxidative stress and
endoplasmic reticulum stress, through the PI3K/Akt
pathway, which provides cardioprotective activity
against ischemia-reperfusion injury. In addition,
taxifolin delays the onset of endoplasmic reticulum
stress by regulating the expression of certain pro-
teins [28]. In another study, taxifolin was evaluated
to determine its effect and mechanism on myocar-
dial ischemia/reperfusion (I/R) injury. The results
showed that taxifolin significantly improved car-
diac function, regulated oxidative stress, and
reduced apoptosis [29]. Taxifolin also has efficacy
against lung injury. The results of biochemical and
histopathological analysis showed that animals
treated with taxifolin were healthy and had no signs
of oxidative damage to the lungs compared to the
cisplatin group. These results suggest that taxifolin
may be used to treat cisplatin-induced lung toxicity
[30].The antifungal activity of taxifolin has also
been evaluated in various studies. According to the
studies, the antifungal activity of taxifolin was eval-
uated against five different fungal species: Alter-
naria Alternata (Fr.) Keissler, Aspergillus fumigatus
Fresenius, Aspergillus niger van Tieghem, Macro-
phomina Phaseolina (Tassi) Goid. and Penicillium
Citrii. Different concentrations (100, 300, 500, 700,
900, and 1000 ppm) of taxifolin were used, which
showed excellent antifungal activity by significant-
ly inhibiting fungal growth in a dose-dependent
manner [31]. The antiviral activity of taxifolin has
also recently been investigated against severe acute
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respiratory syndrome coronavirus 2 (SARS-CoV-
2), the cause of COVID-19. After a thorough in sil-
ico study, the researchers found that taxifolin could
be a potential inhibitor of the major protease of
SARS-CoV-2 and had the lowest calculated IC
value among a series of flavonoids [32]. Another
group of researchers also conducted a comprehen-
sive computational analysis to discover the major
inhibitors of SARS CoV-2 protease and found 11
potential binders, including taxifolin [33]. These
findings indicate that taxifolin is a possible anti-
SARS-CoV-2 drug that requires preclinical testing
before being approved as a medicinal molecule
against Covid-19 [34]. A number of studies have
been conducted on taxifolin in humans with differ-
ent physiological conditions. Taxifolin (40-120
mg/day), derived from larch, was used to treat 507
patients for 2 weeks to 3 months. At the end of the
study, no adverse effects were observed in the taxi-
folin group [35, 36]. From human and animal stud-
ies, it has been established that taxifolin can be
added to packaged foods to provide health benefits
as an antioxidant and anti-inflammatory agent, as
supported by various in vivo and in vitro studies.
Taxifolin can also be used with vitamins such as
vitamin C to enhance its effectiveness. Vitamin C
tablets containing enhanced dihydroquercetin are
commercially available [37]. Taxifolin also exhibits
immunomodulatory activity. Immunity is signifi-
cantly enhanced by taking taxifolin as a dietary sup-
plement. The recommended daily dose of taxifolin
is 100 mg/day. Over the past half century, taxifolin
has become more widely used in pharmaceutical
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XULASO
TAKSIFOLIN TiBBi PRAKTIKADA

'Babayeva M.Y., ’Hiiseynova G.A., ’Kazimova A.U.
Azarbaycan Tibb Universiteti, 'II Daxili xastaliklor kafedrasi va ’Farmakologiya kafedrasi, Baki, Azarbaycan

Magqalads miixtslif xastsliklorin qarsisinin alinmasi ve miialicasinde miithiim rol oynayan Taksifolin hagqinda
molumat verilir. Tadqiqatlar Taksifolinin genis farmakoloji foaliyystini ortaya qoydu: antioksidant, iltihab sleyhins,
hepatoprotektiv, antiangiogenik xiisusiyyatlor, antidiabetik, kardioprotektiv, neyroprotektiv vo s. Beyin sapinda
infeksiya va iltihab reaksiyasina cavabdeh olan fermentlari inhibs edorak, Taksifolin ham da Alzheimer xastaliyine
qars1 faaliyystini destokloyan neyroprotektiv rol oynayir. Taksifolinin sla antioksidant faaliyyati siibut edilmisdir ki,
o, lipidlarin peroksidlogsmasinin qarsisini alir, H202 ils poli(ADP-riboza) polimerazanin parcalanmasina sobab olur.
Acar sozlor: Taksifolin, flavonoid, antioksidant aktivlik, oksidlosdirici stress.

PE3IOME
TAKCU®OJIMH B MEJUIIMHCKOM MMPAKTUKE

'babdaeBa M.S., ‘I'yceiinoBa I A., ’Ksi3umoBa A.Y.
Asepbationcanckui Meduyuncxutl Ynusepcumem, '1l kagedpa enympennux 6onesneti u
‘kagedpa papmaxonoeuu, baxy, Azepbaiioican

B crarbe mana nHpOpManya o TakcuONIUHE, KOTOPBI UTrPpaeT BXKHYIO POk B PEAIOTBPAILLCHUN U JICUCHUU pa3-
JTUYHBIX 3a00neBaHuid. VccnenoBanus BRIABUIM IIMPOKUH CIIEKTpP (HapMaKoIOTHUECKOH aKTUBHOCTH TaKCU(OIMHA:
AHTHOKCHUIAHTHBIE, TPOTHBOBOCHAINTENbHBIE, TeAaTONPOTEKTOPHBIE, AaHTHAHTMOTCHHBIE CBOWCTBA, aHTHIMA0CTH-
YecKHe, KapaUONpPOTEKTOPHbIC, HEHPOIPOTEKTOPHBIE. 3a cueT MHrHOMpoBaHUS (EpPMEHTOB, OTBETCTBEHHBIX 3a
WHQEKIHIO 1 BOCIANUTENBHYIO PEaKIHIO B CTBOJIE MO3Ta, TAKCHU(OJINH TaKKe UIPaeT HEHPONPOTEKTOPHYIO POJIb,
YTO TIOATBEPKIAET €T0 aKTUBHOCTh MPOTUB Oone3HH AJjbureiiMepa. JlokazaHa mpeBOCXOAHAS aHTHOKCHIAHTHAs
AKTUBHOCTHh TakCH()OJIMHA 3a CYET TOTO, YTO OH BHI3BIBAET WHTMOMPOBaHME MEPEKHCHOTO OKWCIICHHS JIMIUIOB,
H202-unnyuuposannoe pacuiersienne nonu(Add-prubo3sr)-norumepassl.

KaroueBsbie cioBa: TakcudonnH, (p1aBoHOUI, aHTUOKCHUIAHTHASL aKTHBHOCTb, OKHCIUTENBHBINA CTpECC.
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