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Abstract

The article provides information about taxifolin, which plays an important role in
the treatment and prevention of various diseases, including cancer. Many studies
have been conducted on taxifolin, and numerous pharmacological properties
have been discovered, including anticancer activity. Taxifolin is a potent
flavonoid with therapeutic potential in the treatment of diseases, especially
inflammation associated with cancer. This article talks about various studies that
prove the anticarcinogenic effect of taxifolin: in breast cancer, colon cancer,
prostate cancer, skin cancer, etc. Taxifolin treatment prevents cancer
progression, metastasis, relapse, and stimulates apoptosis.
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In recent years, new bioactive compounds They exhibit strong antioxidant activity and
derived from plants have been identified that neutralize the action of free radicals and chelate
play an important role in the treatment and/or metal ions due to the presence of hydroxyl
prevention of various diseases, including cancer groups [3]. Taxifolin, a flavonoid, has attracted
[1]. Flavonoids, which are among the attention for its wide pharmacological effects as
biologically active compounds, have been well as its anticancer activities such as
found to be beneficial to human health. preventing angiogenesis, reactive oxidative
Flavonoids are  hydroxylated  phenolic species (ROS) and cell cycle regulators and
compounds containing benzo-y-pyrone ring in inducing apoptosis [4,5].

their  structure [2]. Natural bioactive In one study, the effect of taxifolin against
compounds, especially flavonoids, have breast cancer was assessed by interrupting the
significant effects in the treatment of carcinoma. lipid and carbohydrate metabolism induced by
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carcinogens. The study found that taxifolin
corrected the altered metabolism and prevented
uncontrolled cell proliferation by interacting
with LXR (Liver X receptors) and HMG-CoAR
(hydroxymethylglutaryl-coenzyme A
reductase) [10]. Taxifolin plays a vital role in
reducing the proliferation, migration and
invasion of cancer cells in aggressive breast
carcinoma, which was assessed by in vivo and
in vitro assessment. According to the results
obtained from the studies, taxifolin potently
inhibited the proliferation and migration of
cancer cells in a dose-dependent manner. In
addition, it prevented the epithelial-
mesenchymal transition process, reduced the
expression of mesenchymal markers.
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colon cancer cell lines and HCT116 (cell line
was isolated from the colon of an adult male
with colon cancer) xenograft model. Taxifolin
appears to have cytotoxicity against colorectal
cancer cell lines (HCT-116 and HT-29) in a
dose- and time-dependent manner.
Administration of taxifolin to colorectal cancer
cell lines causes cell growth arrest, changes in
G2 phase regulatory molecules, and induction
of apoptosis in a dose-dependent manner.
Taxifolin reduced B-catenin, AKT, and survivin
gene expression and protein expression both in
vitro and in vivo [14]. These data suggest that
targeting the B-catenin gene may contribute to
the cell cycle changes and cell cycle regulation
resulting from taxifolin treatment, thereby
reducing the risk of colorectal cancer.

It also reduced the expression of [B-catenin
protein and mRNA. Inhibits the growth of
primary tumors and prevents breast cancer
metastasis to the lungs as assessed in a 4T1
xenograft mouse model [11].

Taxifolin has been reported to directly and
indirectly inhibit stemness and epithelial-
mesenchymal transition in various tumor-
related studies. Taxifolin induces modification
of various bioactive substances and promotes
differentiation of human umbilical cord-derived
mesenchymal stem cells into osteoblasts [12].
Taxifolin has also been documented to enhance
inhibition of NF-xB signaling pathway
associated with osteogenic differentiation.
There are various signaling pathways involved
in stemness regulation such as Janus family
tyrosine kinase (JAK)/signal transducer and
activator of transcription (STAT), Notch,
serine/threonine kinase PI3K/AKT ( “AK” of
the mouse name, and the “T” was for the word
“thymoma” describing the cellular source of the
retrovirus), SHH(sonic hedgehog activated
tumors) and Wnt/p-catenin pathways [13]. The
inhibitory effect of taxifolin was investigated in

The effect of taxifolin on the expression of
major human miRNAs was assessed in two cell
lines, Hep G2 and primary human hepatocytes,
using the Affymetrix GeneChip™ miRNA 3.0
Array. In this study, the expression of four
miRNAs, miR-153, miR-204, miR-211, and
miR-377-3p, was downregulated by taxifolin
treatment. Interestingly, all of these miRNAs
are directly associated with ZEB2 protein
expression in various cancer model systems.
Moreover, taxifolin treatment causes a dose-
dependent increase in ZEB 2 protein expression.
Taxifolin also reduces ZEB 2 signaling by
inhibiting Akt phosphorylation, which triggers
carcinogenesis. This result suggests that
taxifolin  produces confusing and even
contradictory results due to its non-specific
effects on the cell [15].

The effects of taxifolin plus andrographolide
(Andro), a diterpenoid lactone isolated from the
functional plant Andrographis paniculata, on
prostate cancer were evaluated using DU145
prostate cancer cells. The study demonstrated
the effects of Andro on inhibiting prostate
cancer cell proliferation via mitotic arrest and
inducing the intrinsic apoptotic pathway. Co-
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administration of taxifolin and Andro, by
cleaving poly (ADP-ribose) polymerase and
caspase-7 and -9, significantly enhanced the
antiproliferative effect by enhancing mitotic
arrest and apoptosis. Taxifolin plus andro also
enhanced microtubule polymerization in vitro to
form twisted and elongated spindles in cancer
cells, ultimately leading to mitotic arrest.
Depletion of MAD2, a component of the spindle
assembly checkpoint (SAC), ameliorates
mitotic block, leading to SAC activation,
resulting in mitotic arrest. Overall, it has been
suggested that combination therapy with
taxifolin and andrographolide may activate
SAC and thus disrupt microtubule dynamics
[16].

Taxifolin was found to be a potential androgen
biosynthesis  blocking agent.  Taxifolin
significantly reduced basal, LH-stimulated,
8BR-stimulated, pregnenolone-mediated and
progesterone-mediated androgen production by
Leydig cells. Taxifolin also inhibited the
activities of 3p-hydroxysteroid dehydrogenase
and 17a-hydroxylase/17, 20-lyase enzymes in
rat and human testes. These results indicate that
taxifolin is a potential competitive inhibitor of
these two enzymes, which may play an
important role in the treatment of prostate
cancer [17]. The anticancer effect of taxifolin
against osteosarcoma was evaluated in human
osteosarcoma cancer cell lines U20S and Saos-
2. Taxifolin treatment caused a dose-dependent
antiproliferative effect by reducing the colony-
forming efficiency. Tumor growth was
significantly inhibited by taxifolin
administration to U20S xenograft-bearing nude
mice. Taxifolin also promoted G1 cell cycle
arrest and apoptosis induction in U20S Saos-2
cell lines. Taxifolin treatment also increased the
levels of serine/threonine kinase 1 (AKT),
phosphorylated  (p-Ser473) AKT, avian
myelocytomatosis viral oncogene homolog v-
myc (c-myc) and S-phase kinase-associated
protein 2 (SKP-2) and significantly decreased
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their  expression levels. These results
demonstrated that taxifolin impairs cell
migration and invasion, which is largely
associated with the reduction of SKP-2
overexpression, representing a potential
competitor in the treatment of osteosarcoma
[18].

It has also been reported that one of the
anticancer effects of taxifolin is the prevention
of skin cancer. In an in silico study, EGFR,
phosphatidylinositol 3-kinase (PI3K), and Src
were reported to be highly potential targets for
taxifolin. In the study, taxifolin was shown to
bind to EGFR and PI3-K through the ATP
binding pocket and inhibit their kinase activity.
Taxifolin was also associated with the
suppression of UVB-induced EGFR and Akt
activation and inhibited the downstream
signaling cascade in JB6 P+ mouse skin
epidermal cells. Taxifolin also attenuated UVB-
induced COX-2 and prostaglandin E2 (PGE2)
expression and inhibited EGFR-induced
cellular transformation. Topical application of
taxifolin suppressed the incidence, volume, and
multiplicity of tumors in a mouse model,
demonstrating the chemopreventive activity of
taxifolin against UV-induced skin cancer by
targeting EGFR and PI3K.[19] The anticancer
activity of taxifolin against cicatricial cell
carcinoma was evaluated, and taxifolin was
shown to effectively inhibit the progression of
cicatricial cell carcinoma through apoptosis and
cell cycle arrest. Taxifolin also suppressed
cicatricial cell carcinoma invasion by
downregulating the expression of matrix
metalloproteinases (MMPs) MMP-2 and MMP-
9. Taxifolin was found to inhibit the growth of
cicatricial cell carcinoma by inducing apoptosis
and cell cycle arrest, and suppressing cell
invasion [20].

The study evaluated the effect of taxifolin on
human P-gp activity. The transporter inhibition
activity was assessed in human P-gp stable
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expression  cells (ABCB1/Flp-InTM-293)
together with the MDR reversal activity of
taxifolin in human cervical carcinoma HelLa S3
cell line. The result of the study showed that
ABCB1 expression was decreased dose-
dependently by taxifolin treatment. Taxifolin
also inhibited P-gp activity through non-
competitive inhibition of rhodamine 123 and
doxorubicin efflux, demonstrating significant
resensitivity of MDR cells to chemotherapeutic
agents [21]. These results demonstrated that
taxifolin as a P-gp modulator can be used as a
synergistic treatment for multidrug-resistant
cancers. The primary anticancer activity of
taxifolin is related to the regulation of B-catenin
and PI3K pathway, which modulates a number
of cancer conditions. Taxifolin was found to
primarily bind to two specific molecular targets
in the cancer microenvironment, PI3K and
EGFR, and regulate a number of signaling
pathways and the expression of various proteins
[19]. After analyzing all the above-mentioned
data, taxifolin was found to play the most
important role in the regulation and occurrence
of EMT-Epithelial-mesenchymal transition
(EMT) in various cancer models. Stem cells and
EMT are mainly regulated by [B-catenin and
PI3K pathway, which causes the overexpression
of stem cell markers such as SOX2 and OCT 4,
as well as mesenchymal cell markers (N-
cadherin and vimentin) [13, 22].

Activation of the PI3K/AKT pathway and
accumulation of B-catenin in tumors have been
shown to be associated with mutational
inactivation of the p53 tumor suppressor, which
often impairs cancer cell apoptosis [23, 24].
Furthermore, there is a cross-talk between Wnt
and EGFR signaling in cancer; it has been
suggested that Wnt ligands can activate EGFR
signaling, whereas EGFR can activate 3-catenin
via the receptor tyrosine kinase-PI3K/Akt
pathway; EGFR has been shown to form a
complex with -catenin and increase cancer cell
invasion and metastasis [25]. Taxifolin
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treatment results in inhibition of the expression
of these proteins, preventing cancer
progression, metastasis, cancer recurrence and
promoting apoptosis. Moreover, regulation of
these signaling pathways results in alteration of
various other protein molecules involved in
cancer development and progression in various
tissues such as SKP2, LXR, survivin, ZEB2, c-
Myc and others. Furthermore,
chemotherapeutic activity of taxifolin is also
associated with re-sensitization of resistant
cancer cells by inactivating P-gp and inhibiting
drug efflux from cancer cells. Taxifolin
treatment results in inhibition of expression of
these proteins, preventing cancer progression,
metastasis, cancer recurrence and stimulating
apoptosis. Moreover, regulation of these
signaling pathways results in alteration of
various other protein molecules involved in
cancer development and progression in various
tissues such as SKP2, LXR, survivin, ZEB2, c-
Myc and others. In addition, the
chemotherapeutic activity of taxifolin is also
associated with re-sensitization of resistant
cancer cells by inactivating P-gp and inhibiting
drug efflux from cancer cells.

By acting as an EGFR PI3K receptor antagonist,
taxifolin exhibits a variety of chemotherapeutic
activities including antiproliferative,
antiangiogenic, stem cell, and EMT regulation
in various cancer model systems. Taxifolin also
acts through the ARE formation process to
regulate gene expression and exhibit excellent
chemopreventive activity. Due to the low
solubility of taxifolin (0.1% at room
temperature), it is very difficult to absorb and
metabolize in the body, which significantly
limits its bioavailability and efficacy [26-28].

Taxifolin has also been shown to have limited
ability to cross the blood-brain barrier (BBB),
which limits its efficacy against intracerebral
amyloid-p aggregation [29]. To enhance the
bioavailability, solubility, and permeability of

icmal Magale

Azarbaycan Tibb Universitetinin Jurnali 2025



[ATUI Jurnall icmal Meqals |

taxifolin, micronization technology should be
used to produce microscopic and homogeneous
amorphous  taxifolin  nanoparticles  [30].
Taxifolin is a potent flavonoid with therapeutic
potential in the treatment of diseases, especially
cancer-related inflammation. Flavonoids, plant-
derived substances, are highly effective with
fewer side effects than synthetic molecules in
the treatment of various diseases, including
cancer, making these chemicals popular among
medicinal agents. Moreover, since they are
widely available, acceptable, affordable, and
safe for frequent use, these phytochemicals can
be used as adjunctive therapies to prevent
human cancer and slow down its progression.

Taxifolin has been extensively studied and has
been found to have numerous pharmacological
properties, including anticancer activity.
Taxifolin's widespread biological activity has
led to its being used in a variety of markets,
from dietary supplements to chemotherapeutic
drugs. A series of human studies on taxifolin's
activity under various physiological conditions
confirms its non-toxicity and excellent
biological activity.
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TAXIFOLININ XORCONG OLEYHINO TOSIRININ FARMAKOLOJI

ASPEKTDON ANALIZI

'Babayeva M.Y., *Hiiseynova G.A., 2Kazimova A.U., *Yaqubov K.M.
! Azarbaycan Tibb Universiteti, Daxili xastoliklor 2 kafedras:
2 Farmakologiya kafedrasi, Baki, Azarbaycan

E-mail: afaq_kazimova@list.ru

Xiilasa

Moaqalada miixtalif xastaliklorin, o ciimladon xar¢angin miialicasinda va garsisinin

alinmasinda miihiim rol oynayan taksifolin hagqinda malumat verilir. Taksifolin

tizarinda ¢oxlu tadqgiqatlar aparilmis va xarcang aleyhino faaliyyat do daxil
olmagla c¢oxsaylt farmakoloji xiisusiyyatlor askar edilmisdir. Taksifolin

xastaliklorin, xiisuson do xor¢onglo alagali iltihabin miialicasinds terapevtik
potensiala malik glcll tasir gostaran flavonoiddir. Bu maqalada taksifolinin
antikanserogen toasirini siibut edon miixtalif tadgiqatlardan bohs edilir: dos

xar¢angi, bagirsaq xar¢angi, prostat xar¢ongi, dori xar¢ongi va s. Taksifolinla

miialica xar¢angin inkigafimin, metastazin, residivlorin qarsisint alir vo apoptozu

stimullasdurir.

Acar sozlar: taksifolin, flavonoid, xarcong aleyhina tasir
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AHAJIN3 ITPOTUBOPAKOBOI'O JEMCTBUS TAKCHU®OJIMHA C
OAPMAKOJIOTMYECKOI'O ACIIEKTA

'Babaesa M.A., °I yeeunosa I'A., 2Kasumoea A.V., 2}]2)/608 KM.
Y Asepbaiioocancruii meouyunckuii yuusepcumem, kageopa enympennux 6onesneri 2
2 Kagheopa ¢papmaronoeuu baxy, Asepbationcan

E-mail: afaq_kazimova@list.ru

Pe3rome

B cmamve oana ungopmayusi 0 makcugonune KOmopbviil uepaen 8aicHy1o poib
6 JIeYeHUU U NPedOmePaAujeHUY Pa3iuidHbIX 3a001e6anull, 8 MOM YUcCie U paKd.
boviio  nposedeno  mmHodcecmeo  uccredosamuti  maxcugonuna, u - OvLiu
OOHAPYIHCEHbI MHOCOHUUCTEHHbIE (PAPMAKOTIO2UYECKUE CEOUCMEA, 8 MOM YUcie U
NPOMUBOPAK0BAsL AKMUBHOCHb. TaKCUDOIUH A6T8eMC MOUWHBIM (PIABOHOUOOM
C mepaneemuueckum NOMEHYUAIoOM Npu JjedeHuu 3a001e8anull, 0COOEHHO
B0CNANEHUL, CBA3AHHBIX C PAKOM. B OanHol cmambe 2080pumcsi 0 pasiuyHbix
UCCIe008aHUAX,  KOMOpble — OOKA3bIBAIOM  AHMUKAHYEPOLEHHIN  3ghexm
MAaKCUONUHA: NPU pake MOJLOYHOU JHcele3bl, MOICMOU KUUKU, NPOCMAmbl, paKe
Kooicu u op. Jlewenue maxcughorunom npedomspawjaem npospeccuposanue paxd,
Memacmasuposaniie, peyuous u CmuMyaupyem anonmos.

Knwueswvie cnosa: maxcugonun, pnasonoud, npomusopaxosulii d¢ghexm
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