Qoﬂﬁf]&” My

Q»?v I hIMU. 'Qg%‘

F 2
= g o
:: <
= s
) z
2 &
N

NMPUBATHUM BULLU HABYAJIbHUWN 3AKJIAL
«XAPKIBCbKUUA MDKHAPOOAHUA MEOUYHUWU YHIBEPCUTET»

MEAWNYHI TA BIONTOIN4YHI HAYKM:
MDKAUCUUNNIHAPHUN ACMNEKT
MEDICAL AND BIOLOGICAL SCIENCES:
INTERDISCIPLINARY ASPECT

MaTepianm VI MixXKHapoaHOI MDKONCUMNIIHAPHOT HAYKOBO-MPAKTUYHOI
KoHdepeHUuii 0o BcecBITHBOro aHa aHaToOMIi
Materials of VI International Interdisciplinary Scientific and Practical
Conference dedicated to World Anatomy Day

(peecTpauirHe noceigyeHHA YKpIHTEI N2 604 gin 02 BepecHsa 2025 p.)

15-16 »xoBTHA 2025 poky




[IPUBATHUI BUILII HABYAJIBHUI 3AKJIAL
«XAPKIBCbKHI MDKHAPOIHUM MEJIUYHUN YHIBEPCUTET»

MEJIAYHI TA BIOJIOI'TYHI HAYKH: MIKIUCIUATIITHAPHUIN ACIIEKT
MEDICAL AND BIOLOGICAL SCIENCES: INTERDISCIPLINARY ASPECT

Martepianu VI MixkHapoJHOT MIKIHCIMIUIIHAPHOT HAYKOBO-TIPAKTHYHO1 KOH(pepeHI1i
10 BcecBiTHBOTO 1HS aHATOMI1

Materials of VI International Interdisciplinary Scientific and Practical Conference
dedicated to World Anatomy Day

(M. XapkiB,15—16 xxoBTHs 2025 poky)
(Kharkiv, Ukraine, October 15—16, 2025)

XapkiB
[IBH3 « XMMV»
2025



VIIK (61:57):004.773.7
M 42

Penaxkuiiina xoJaeris:

n-p nen. Hayk, goir. Jasumosa JXK.B.; kanx. men. Hayk  Kynpsisuesa T.O.;  kanp. 6ioir. HayK,
nou. B’s30Bcbka O.B.; kanz. 6ion. Hayk Tununuka JI.M.; kana. 6ion. Hayk Hikonsuyenko A.1O.;
kaHa. papm. Hayk, noi. bpusunpka O.A.; KaHA. TeXH. HayK, Aoil. HecconoBa M.M.; 3aB. 6i0ioTekn
Yepuumenko H.IIL.

(peectpauiiine nocBiguenas YkpIHTEI Ne 604 Bix 02 Bepecus 2025 p.)

Mamepianu nooaromucs MOBOIO OpULIHATLY.
3a 0ocmogipricms mamepianie 8i0no06i0AIbHICMb HECYmMb A8MOPU.

M42 Meanuni Ta OioJIOTiYHI HayKHM: MDKIUCHMILTIHADHMII acmeKT: Marepiaiu
VI MixHapoqHoi ~ MDKAMCHUIUTIHAPHOT ~ HAYKOBO-TPAKTU4HOI  KOoH(pepeHmii 110
BcecBitTnboro aHs anaromii (15—16 sxoBtHs 2025 p., M. XapkiB) / 3a 3ar. pen.
J. M. lllusna; [lpuBatHuii BuUIM HaBYANBHUN 3akian «XapKiBCBKUN MIDKXHAPOTHUHA
MeanuHui yHiBepcuteT». — XapkiB: CI' HTM «Hoswuii kypey, 2025. — 236 c.

ISBN 978-617-7886-88-3
DOI: 10.61718/khimu2025

30ipHuK MicTUTh Matepianu VI MiKHapoAHOI MIKIUCIHUIUIIHAPHOI HAyKOBO-IPAaKTUYHOL
koH(pepeHmii g0 BceecBitHboro gHs  aHatomii  «MeauuHi Ta  Oiosioriuni  Haykm:
MIKIMCHUILTIHAPHUI acneKT» , € He()aXOBUM HAyKOBUM BHJIaHHSM, SIKE€ BUCBITJIIOE TEOPETUYHI Ta
MPAaKTUYHI Pe3yJIbTaTH HAYKOBHX JOCITIJKEHb HAyKOBO-IEAaroriyHuX i MeJaroriyHuX MpariBHUKIB
3aKJIaJiB BMIOI OCBITH, MOJIOJMX HAYKOBIIB (JIOKTOPAHTIB, AaCHIpPaHTIB, CTYJEHTIB), JIKapiB-
MPAKTHKIB, HAYKOBUX CIIBPOOITHUKIB 3 1CTOPii CTAHOBJIEHHS BITUM3HSAHOI Ta CBITOBOI MOp(oJIorii,
aKTyaJIbHUX MUTaHb 3aCTOCYBAHHSI Cy4yaCHUX MOP(OJIOrIYHMX METOMAIB 1 HAYKOBHX TEXHOJIOTIH B
MEIULMHI; KIIHIYHUX, TIarHOCTUYHUX, (apMaKOJIOTYHUX aCTIEeKTIB KIIIHIYHOT MEAULIMHY; HU(PPOBUX
TEXHOJIOT1i B MEMYHIA HayIll, MPaKTULl Ta OCBITi; MUKIMCUUIUIIHAPHOTO MiIXOLYy /10 MiATOTOBKU
MaiOyTHIX JlikapiB B YKpaiHi Ta B CBITI.

JUis mMpOKOro Koja HAyKOBHX, HAayKOBO-TIENAroriyuHux (MeAaroriyHux) 1 HPaKTHUHUX
NpPaliBHUKIB, IO 3alMalOThCSl MHUTAHHAMH Cy4acHUX MOP(OJOTIYHUX METOMIB 1 HAayKOBHX
TEXHOJIOTIH B MEIUIMHI; KIIHIYHMX, JIarHOCTUYHUX, (DApMaKOJIOriuHUX AacleKTIB KIIHIYHOI
MEIULMHN; BOPOBaKEHHS IU(POBUX TEXHOJIOTI B MEIMUHY HAayKy, IPAKTHKY 1 OCBITY; peaizarii
MDKAMCIMILTIHAPHOTO MAXO0Ty 10 MiATOTOBKU MalOyTHIX JIiKapiB B YKpaiHi Ta B CBITI.

VIIK (61:57):004.773.7
© [IBH3 «XapkiBcbKuil MI>KHApOIHUN
MeIWYHHN yHIBepcuTeT», 2025

© KonexTus aBTopis, 2025



VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day
“Medical and Biological Sciences : Interdisciplinary Aspect”
October 15—16, 2025

OATP.

BucnoBku.  I'peiinppyToBuii  Cik  MOXKE  CHOPUYHHITH  CEPHUO3HI
(dbapMaKoKiHETHYHI B3a€MOJIi, BIUTMBalOYM Ha akTuBHICTH (epmeHnty CYP3A4 Ta
tparcmnoptepiB OATP. Jlo moTeHIiitHO HEOE3MeUHNX HaJIeKaTh CTATUHH, aHTarOHICTH
KaJbIlf0, IMyHOCYIIPECAaHTH, AaHTHAPUTMIKH, TICUXOTPOMHI 3aco0u, omioiaw,
1HT101TOPH MTPOTeas3u i KOPTUKOCTepoiau. /{7 3armobirants yCKIaJHEeHHSIM MMarieHTaM
HEOOXI1THO TOBIJOMIIATH MPO PU3UK B3AEMO/IIN 1 YHUKATH OJJHOYACHOTO CIIOKMBAHHS
rpeinpyToOBOro COKy 3 IIUMH MpenapaTaMu.
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DIOSMETIN AS A DUAL-ACTION MODULATOR OF CYTOPROTECTION
AND SENESCENCE IN A BREAST CANCER MODEL
Michalczyk M.

Independent Medical Biology Unit, Medical University of Lublin, Lublin, Poland
monikam0327@gmail.com

Introduction. Chemotherapy and radiotherapy remain fundamental in breast

cancer therapy, particularly with anthracyclines such as doxorubicin (DOX)
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(Sung et al., 2021; Rosenberg, 2008). However, their clinical use is limited by toxicity
in non-target tissues, primarily due to excessive Reactive Oxygen Species (ROS)
generation and resulting genotoxic stress (Jiang et al., 2023; Rawat et al., 2021).
Doxorubicin-induced cardiotoxicity, associated with apoptosis and mitochondrial
dysfunction in healthy cells (Octavia et al., 2012), and radiation-induced genotoxicity
in normal mammary epithelial cells (Smith et al., 2017) remain major therapeutic
challenges. Beyond direct toxicity, therapy-induced alterations within the tumor
microenvironment (TME) drive treatment resistance and tumor progression. Genotoxic
treatments often trigger Therapy-Induced Senescence (TIS), which initially halts
proliferation but subsequently promotes inflammation through the Senescence-
Associated Secretory Phenotype (SASP) (Coppé et al., 2008; 2010). SASP factors such
as Interleukin-6 (IL-6) trigger chronic inflammation, epithelial-mesenchymal
transition (EMT), angiogenesis, and immune evasion, worsening prognosis (Coppé et
al., 2008, 2010; Wang et al., 2022). Hypoxia within the TME further exacerbates
malignancy through upregulation of Hypoxia-Inducible Factor 1 (HIF-1), which
promotes angiogenesis, metabolic adaptation, correlating with aggressive disease
(Ishikawa et al., 2004). Thus, novel therapeutic strategies that both protect healthy
tissues and suppress these pro-oncogenic pathways are urgently needed.

Diosmetin (DIOS), the active aglycone of diosmin, is a natural flavonoid with
antioxidant, anti-inflammatory, and anti-apoptotic activities (Patel et al., 2013;
Wojciak et al., 2022). Given the central role of oxidative stress in both treatment
toxicity and tumor progression, DIOS is a promising candidate for dual protection:
shielding healthy cells from cytotoxicity while attenuating of pro-oncogenic signaling
within the TME.

Aim. This study evaluated DIOS as an adjuvant agent with two primary aims:
(1) to assess its cytoprotective and genoprotective efficacy in non-tumorigenic
mammary epithelial cells (MCF10-A) exposed to DOX (1 uM) or ionizing radiation
(20 Gy); and (2) to investigate its modulatory effects on therapy-induced senescence

and inflammatory mediators (HIF-1, IL-6) in MCF-7 breast cancer cells.
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Materials and Methods. Oxidative and genotoxic stress in MCF10-A cells was
induced by DOX or X-ray irradiation, while senescence in MCF-7 cells was triggered
by chronic low-dose DOX (0.1 uM, 5 days). DIOS was applied at a non-cytotoxic
concentration (80 uM). Cell wviability (MTT assay), apoptosis (Annexin V/PI
cytometry), and ROS levels (CellROX Green) were quantified. The expression of
antioxidant enzymes Superoxide Dismutase (SOD) and Catalase (CAT) and DNA-
damage-response genes (ATM, ATR, OGGI) was measured via qRT-PCR. DNA
integrity was analyzed through comet assays, quantification of apurinic/apyrimidinic
(AP) sites, and YH2AX foci detection. Senescence was assessed by SA-B-gal staining,
and expression of HIF-I and IL-6 was evaluated by qRT-PCR to evaluate TME
modulation.

Results and Discussion

Cytoprotection and redox balance: DOX and radiation significantly reduced
MCF10-A viability and increased apoptosis, effects largely reversed by DIOS co-
treatment. DIOS markedly lowered ROS levels and enhanced expression of SOD and
CAT, reinforcing intrinsic antioxidant defenses and maintaining long-term redox
stability (Ighodaro & Akinloye, 2018; Liao et al., 2014).

Genoprotection and DNA repair: DIOS effectively prevented genotoxic
damage, decreasing (AP sites) and DNA double-strand breaks (YH2AX foci
formation). Comet assays confirmed reduced DNA fragmentation following DIOS co-
treatment, indicating protection against long-term genomic instability (Mahgoub et al.,
2020). Upregulation of OGGI, ATM, and ATR suggests enhanced DNA damage
detection and repair capacity, reinforcing DIOS’s chemopreventive potential (Jackson
& Bartek, 2009; Visnes et al., 2020).

Senomorphic and anti-inflammatory actions: In MCF-7 cancer cells, DIOS
significantly reduced DOX-induced senescence (SA-B-gal staining) and
downregulated key SASP mediators HIF-I and [L-6. Since HIF-1 promotes
angiogenesis and IL-6 stimulates EMT, chronic inflammation, and immune evasion,

their suppression by DIOS indicates a capacity to normalize the TME and limit tumor
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aggressiveness (Yasuda et al., 2021; Colucci & Neri, 2025). By reducing SASP
secretion without inducing cytotoxicity, DIOS functions as a senomorphic agent,
mitigating the pro-tumorigenic effects of therapy-induced senescence (Dong & Kong,
2024).

Conclusions. Diosmetin exhibits a dual therapeutic action: it protects non-
malignant cells from oxidative and genotoxic injury while simultaneously attenuating
inflammatory and hypoxic signaling in cancer cells. By enhancing antioxidant defenses
and DNA repair pathways in healthy tissues and suppressing pro-tumorigenic TME
changes by downregulating /L-6 and HIF-1 expression in malignant cells, DIOS offers
a comprehensive approach to mitigating treatment toxicity and limiting tumor
progression. These results underscore the translational promise of DIOS as a natural,
multi-target adjuvant capable of reinforcing genomic stability, reducing therapy-
induced senescence, and improving overall therapeutic outcomes. Further in vivo and

clinical validation is warranted to confirm its efficacy in integrated oncological

regimens.
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