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NMPONrHOCTUYHA UIHHICTb BUSHAYEHHA
EKCMPECII mikpoPHK Y NALIEHTOK
I3 PAKOM LULMMKUN MATKM
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Pak wwuiikn matkm (PLUM) - apyre 3a NOWWPEHICTIO riHEKONO-
riyHe OHKONOriYHe 3axXBOPIOBAaHHA cepej XiHOK Yy CBiTi. 3aB-
ASKW LWWMPOKIN iMnneMeHTauil BakuMHauii Big Bipycy naninomu
NOAWMHM Ta nporpaMaMm CKPUHIHFY BAANIOCb AOCATHYTU 3HW-
YXEHHS KiNbKOCTi Bneple sugasneHnx smnaakis PLUM y cBiTi Ha
80%. lNpoTe piBeHb CMEPTHOCTI Yy KpaiHax i3 HU3bKMUM piBHEM
E€KOHOMIYHOro pO3BUTKY BCe e AOCUTb BUCOKUN. Pe3ncreHT-

HICTb A0 NiKYBaHHSA € OAHIEKD 3 HANBAX/IUBILLINX | HEBUPILLEHNX
KNiHiYHMX Npobnem Ha cboroAHi. lNonpu AOCATHEHHS B MiKy-
_ BaHHi Ta HakoNu4eHi 3HaHHS, Y 6araTtbOX NALIEHTOK i3 paHHIM
AOCNiAXeHHA He noTpebye fo3BONY. . . . w
_ PLUM, HaBiTb nicng paankanbHOro sikyBaHHSA, peanbHUNA ne-
© Bei asTopw, 2025 pebir XxBopobu BUABMASAETLCA Biflbll arPeCUBHUM, HIXK LI MOX-
- Ha nepeabaynTun 3 ypaxyBaHHAM BiAOMUX PaKTOPiB MPOrHO3y,
a ePeKTUBHICTb NiKyBaHHS MOXe 3Ha4yHO BiApi3HATUCS cepen
NaLieHTOK B MeXaX OAHI€l cTaAii 3aXBOPOBaHHA. AKTyaslbHUM 3aBAAHHAM € MOLWYK MOTEHLUIN-
HUX MPOrHOCTUYHUX MapKepiB ANA pPaHHbLOI iAeHTUdIKauUii XBOpUX i3 pU3NKoM HeedeKTUBHOCTI
Tepanii, Wo AacTb 3MOry njaHyBaTu NoAasblly CTpaTerito SikyBaHHSA BiAMNOBIAHO AO FrEHETUYHUX
ocobnmBocTen.

6yno BMKOHaHe 6e3 30BHIWHbOro iHaH-
CyBaHHs.

Ao3Bin koMicii 3 nutaHb 6ioeTnkun: ue

MeTa: po3rnsHyTU pofib OKPEMUX HeKkoayr4unx MiKpoPHK gk nOTeHUiNnHUX MPOrHOCTUYHUX Map-
Kepis ang PLUM.

Martepianu Ta MmeToan. CUCTEMHUI aHANITUYHMIA NOLWYK peneBaHTHUX AXepes BUKOHAHWUI Yy Takmx
6aszax gaHux: PubMed, Medline, Cochrane Library, Embase, BMJ Group Ta Google Scholar i3 ciuHs
2020 poky. Ansa nowyky 6ynv BMKOPWUCTaHI Taki KpuTepii BUNYyYeHHNA: MaTepianun KoHdepeHuin,
Te3M Ta JINCTU, @ TaKOX AOCNIAXKEHHSA 3 HEMOBHUMW AAHUMUN Ta eKCrnepuMeHTasbHi AOCNIAXKEHHS.
PesynbraTtn. B orngagi HaseaeHi npodini ekcnpecii MikpoPHK, acouiioBaHi 3 BUHMKHEHHAM Halno-
LWUMPEHILLMX 3N05KICHUX HOBOYTBOPEHb, 30KkpeMa PLLIM. 3MiHM B npodingax unpkyntoumx MikpoPHK
TiCHO MOB’A3aHi i3 PO3BUTKOM i NPOrpecierd NyxMHN, CTyNeHeM NOLLMPEHHS OHKONOMYHOro npolecy
Ta NOKa3HWMKaMWM BUXXMBAHOCTI MauieHTiB. AHani3 Ta ouiHka cnissigHoWweHHS MiKpoPHK y cupoBaTui
Ta nna3Mi KpPoBi € BaX/IMBMMW AJ11 PAHHLOIO ANQEepeHLianbHOro AiarHOCTYBaHHS 3/1059KICHUX HO-
BOYTBOPEHb UMK MATKK, BU3HAUEHHS IXHLOrO FiCTONOrYHOro TUMY, 3/105KICHOro noTeHuiany Ta
OUIHKM YyTNMBOCTI A0 JliKkapcbKoi Tepanil.

BucHoBKM. [loTenep HakonM4yeHo BaroMy Aoka3oBy 6asy, Wo CBiAYMTb Npo Te, WO 3MiHW B Npodi-
Nax umpkynodnx MikpoPHK acouinoBaHi 3 po3BUTKOM i MPOrpecielo nyxauH, CTyneHeM MnoLnpeH-
HS MYyXJIMHHOIO MPOLECY Ta MOKAa3HMKAMW BUXUBAHOCTI NauieHTiB. HaBeaeHi dakTn nigTBepaXyYoThb
MOX/MBICTb BUKOPUCTaHHSA MikpoPHK ans nporHo3yBaHHS nepebiry Ta ocobnmBocTein 3n108KiCHOMroO
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Introduction. Cervical cancer (CC) is the second most common | Conflict of Interest. The authors of this
. . . . manuscript confirm that there was no

gynecological oncological disease among women worldwide. Conflict of Interest at the time of writ-

Due to the widespread implementation of human papilloma- ing.

virus (HPV) vaccination and screening programs, the number |Sources of Funding. The study was per-
. o formed without external Funding.

of newly diagnosed CC cases has decreased by 80% globally.

. . . . . . Bioethics committee approval: This
However, mortality rates remain high in low-income countries. study does not require permission.

Treatment resistance remains one of the most significant and All authors, 2025
unresolved clinical challenges today. Despite advances in treat- ©

ment and accumulated knowledge, many patients with ear-
ly-stage CC experience a more aggressive disease course than
predicted based on known prognostic factors. Treatment efficacy can vary significantly among
patients within the same disease stage. Therefore, an important task is the search for potential

prognostic markers to identify patients at risk of treatment failure early, allowing for treatment
strategies to be planned according to genetic characteristics.

Aim: To review the role of specific non-coding microRNAs as potential prognostic biomarkers for CC.

Materials and Methods. A systematic analytical search for relevant sources was conducted in
the following databases: PubMed, Medline, Cochrane Library, Embase, BMJ Group, and Google
Scholar from January 2020. The following keywords were used for the search: cervical cancer,
prognostic markers, microRNAs. Exclusion criteria included: conference materials, abstracts, let-
ters, studies with incomplete data, and experimental research.

Results. This review presents microRNA expression profiles associated with the development of
the most common malignant neoplasms, particularly CC. Changes in circulating microRNA pro-
files are closely linked to tumor development and progression, the extent of oncological process
spread, and patient survival rates. The analysis and assessment of microRNA ratios in serum and
plasma are crucial for the early differential diagnosis of cervical malignant neoplasms, determin-
ing their histological type, malignant potential, and evaluating sensitivity to drug therapy.

Conclusions. To date, substantial evidence confirms that changes in circulating microRNA
profiles are associated with tumor development and progression, the extent of tumor spread,
and patient survival indicators. These findings support the potential use of microRNAs for pre-
dicting the course and characteristics of malignant processes in the most common solid tumors,
including CC.

Keywords: cervical cancer, prognostic markers, microRNA.
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npolecy B Hanbifbl MNOWKMPEHNX COMIAHMX 3N0SAKICHUX HOBOYTBOPEHHSX, 30KpeMa i PLLUM.

KnrouyoBi cnoBa: pak LWWNIAKN MaTKK, NPOrHOCTUYHI Mapkepu, MikpoPHK.

BcTtyn

Pak wuiikn matku (PLUM) - € gpyrum 3a nowm-
PEHICTIO MHEeKOoNOoriYHMM OHKOJIOTMYHMM 3aXBO-
plOBaHHAM cepej XIHOK Y CBIiTi Ta 3a/INLWAETb-
CSl Ceplio3HOO Npob6s1eMOIO XIHOYOro 340pOB’S.
3a gaHumum BOO3, y CBIiTi WOPIYHO PEECTPYIOTb
mamxe 600 Tuc. HoBMX Bunaakis PLUM i npu-
6nm3Ho 300 Tuc. cMepTel BiA UbOro 3axBoO-
ploBaHHA. B €KOHOMIYHO PO3BUHEHUX KpaiHax
MPOCTEXYETbCA TEHAEHLIA A0 3HMXXEHHSA 3a-
XBOpOBaHOCTI Ha 80% 3aBAsiKM aKTUBHI Bak-
uMHauii npoTtu Bipycy naninomu noguHn (Bria)
i MporpaMam CKpUHIHry. HaToMiCTb y KpaiHax i3
HU3bKMM piIBHEM €KOHOMIYHOro pPO3BUTKY 3pO-
CTaE YNCENBHICTb XBOPUX | BiAOYBaAETLCSA «OMO-
noaxeHHs» PLLIM: 3a oCcTaHHE AecaTuniTTsa 4yac-
TOTa BUMaAKiB cepen XIiHOK pernpoAyKTUBHOMO
Biky (30-40 pokiB) 3pocna BABiui.

3a paHuMu HauioHanbHOro KaHuep-peecTpy
YKpaiHn, 3axBoptoBaHicTb Ha PLWM y 2021
poui ctaHoBuna 18,4 Ha 100 TUC. HaceneHHs,
a y JlbBiBCbKiN 06nacTi uel NoKasHUK AOCAr-
HyB 19,2 Ha 100 Tuc. WopiuHo B YKpaiHi dik-
CYylOTb Manxe 4 Tucsdi HoBMX Bunaakis PLLUM,
npmbnmsHo 1.5 Tucsaui XiHOK nomMupakTb, a
15% nauieHTOK He MpPOXWBaKTb HaBiTb POKY
nicna BCTAHOBJIEHHA AiarHo3y. BoueBuab, Wwo-
AHA BHacnigok PLUM B YkpaiHi noMupaloTb y
cepeaHboMy 5 xiHok [1]. Xoua PLUM moxe Bu-
HUKATU Y XIHOK B6yaAb-SKOro BiKy, AOCNIAXEH-
HS CBiAYaTb, WO HaMyacTiwe xBopoby AiarHoc-
TYIOTb Y XiHOK cTapwwmnx 40-ka pokis [2].

Ona paHHboro PLLUM Hemae cneuudiyHux na-
TOFHOMOHIYHMX O3HaK. Y 30-40% BunaakiBs 3a-
XBOPIOBaHHSA BUSB/IAKOTb BXE Ha MiCLEeBO-MNo-
LUMpeHin cTagii 3 BMpa3KkoBok, ek3odiTHOK abo
eHaodiTHO dhopmoto nyxanHum [3]. Y rictonoriy-
Hi cTpykTypi PLLUM nepeBaxa€ MNAOCKOKAITUH-
HUI pak (6nnsbko 80% BWNaAKiB), Toai K age-
HOKapuMHOMa CTaHOBUTb Npuban3HO 20% [4].

o BiAOMUX KAiHIKO-MOpP®ONOriYHMX dakTo-
piB nporHo3y nepebiry PLLUM HanexaTtb cTtagis
3axXBOpPIOBaHHSA, rMmnbuHa cTpoMasnbHOi iHBasil,
HaABHICTb NiMMOBACKYNAPHOI iHBa3ii, ypaxeH-
HS niMdaTUYHUX BY3AiB i HasiBHICTb Biggane-
HMX MeTacTasiB. Came BpaxyBaHHSA dakTopis
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NpPOrHO3y Nsira€ B OCHOBY Nobya0Bu niaHy ni-
KyBaHHs xBopux 3 PLLUM, npusHaveHHs aa'to-
BaHTHOI Tepanii. [poTe nonpun AOCATHEHHSA
B NliKyBaHHi Ta Hakomnu4yeHi 3HaHHA, y bara-
TbOX MaUi€HTOK i3 paHHiM PLLM, HaBiTb nicng
pagvKanbHOro JiikyBaHHS, peanbHUin nepebir
XBOpPO6U BUABNSAETLCS 6iNbll arpeCUBHUM, HiX
ue MoxHa 6yno nepenbaymTn 3 ypaxyBaHHSAM
dakTopiB nporHo3ly. Ocobnmei TpyaHoLi BU-
HWKaTb Yy NiKyBaHHI Maui€eHTOK i3 npuxosa-
HMMK MeTacTa3amu [5].

OTXe, akTyasibHUM 3aBAAHHSM € NOLIYK MOTeH-
LiNHMX NPOrHOCTUYHMX MapKepiB iaeHTudiIKaLuii
Maui€eHTOK i3 pU3MKOM HAABHOCTI MPUXOBaHUX
MeTacTasiB Ta/abo pe3nCTeHTHUX 40 a4 'toBaHT-
HOi Tepanil, WO AacTb 3MOry nJjaHyBaTu Mo-
Janblly cTpaTerito NikyBaHHA BiANOBIAHO A0
6ionoriyHoi arpecmMBHOCTI NyxnuHu [6].

CragitoBaHHsA PLLUM Hapasi 6a3yerbcs Ha Kpu-
Tepiax FIGO, aKi nepeBaxHO BpPaxOBYKOTb p0O3-
Mipy NyXavHW, iHINbTpauilo napaBariHaibHUX
CTPYKTYp Ta 3any4veHHs NiMpaTUyYHUX BY3NiB Yy
naTtonoriyHui npouec [7]. JlikyBaHHa PLUM 3a-
NIeXWUTb BiA, NOWMPEHOCTI NYXJMHHOIO Npouecy i
Bif CTaAil 3aXBOPIOBAHHS.

NikyBaHHA paHHiX cTaagin PWM (I-II cragii)
MO>XXEe OXOMJ/oBATU PI3HOMAHITHI  XipypridHi
mMeToau abo KoMbiHOBaHy NpoMeHeBY Tepanito,
noegHaHy 3 6paxiTepanieo Ta XiMioTepanieto
[8]. HaTtomicTb kOMbiHyBaHHA XiMioTepanii Ha
OCHOBI LUMCMNNATUHY 3 NOEAHAHOIO MPOMEHEBOIO
Tepani€n € OCHOBHMM NiAXOAO0M ANg NiKyBaH-
HA MicueBonowwupeHoro PLUM (IIB-IV cragii)
[9]. NpoTe nepebir xBopobu i pu3nk peunan-
BY MoXxe 6yTW pi3HMM y Mexax OAHiei cTaaii
i MopdonoriyHoro Tuny nyxauHu. Lle moxHa
NOACHUTM 6i0NOriYHO PiI3HOMAHITHICTIO MyX-
JIMHHUX KNITUH. Tonpu AOCATHEHHSA Cy4YacHOI
OHKOriHeKonorii, piBeHb BWXWBAHHA MaLi€H-
TOoK i3 PLLUM noninwmecA nuwe He3Ha4yHo 3a
OCTaHHi ABa AECATUNITTSA.

Meta pocnip)XeHHA: 3a AaHWMKW Cy4acCHOi
niTepaTtypu asTOpM MparHysaM npoaHanisysa-
™ iHdopMaLilo Npo MOnekynsapHo-6ionorivHi
MapKepWn XapaKTepuUCTUK nyxsanH —MikpoPHK.
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Introduction

Cervical cancer (CC) ranks as the second most
prevalent gynecological cancer worldwide
among women. According to the WHO, around
600,000 new cervical cancer cases and about
300,000 deaths from this disease are record-
ed annually. Thanks to active human papillo-
mavirus (HPV) vaccination and screening pro-
grams, incidence tends to reduce by 80% in
economically advanced countries. Conversely,
in countries with lower economic develop-
ment, the incidence is rising, and the “reju-
venation” of cervical cancer is observed. Over
the past decade, the number of cases among
women of reproductive age (aged 30 to 40)
has doubled.

Based on the National Cancer Registry of
Ukraine, the rate of cervical cancer in 2021
was 18.4 per 100,000 people, with Lviv Re-
gion reporting a rate of 19.2 per 100,000.
Each year, approximately 4,000 new cases of
cervical cancer are reported in Ukraine, with
around 1,500 women dying and 15% of pa-
tients not surviving even a year after diag-
nosis. As a result, an average of 5 women in
Ukraine die from this disease daily [1]. While
cervical cancer can develop in women at any
age, research indicates it is most frequently
diagnosed in women over 40 [2].

No distinct pathognomonic signs exist for ear-
ly-stage cervical cancer. In 30-40% of cases,
the disease is identified at a locally advanced
stage with an ulcerative, exophytic, or endo-
phytic form of the tumor [3]. In the histolog-
ical composition of cervical cancer, squamous
cell carcinoma predominates (around 80% of
cases), whereas adenocarcinoma makes up
about 20% [4].

Known clinical and morphological factors for
predicting the progression of cervical cancer
include the disease stage, depth of stromal
invasion, presence of lymphovascular inva-
sion, lymph node involvement, and presence
of distant metastases. Considering prognostic
factors is fundamental to creating a treatment
plan for cervical cancer patients and prescrib-
ing adjuvant therapy. Despite progress in
treatment and accumulated knowledge, for
many patients with early cervical cancer, even
after radical treatment, the disease’s actual
progression is more aggressive than anticipat-
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ed when considering prognostic factors. Sig-
nificant challenges occur in treating patients
with hidden metastases [5].

Therefore, the present task is to seek poten-
tial prognostic markers to identify patients at
risk of hidden metastases and/or resistance
to adjuvant therapy. This will enable the plan-
ning of a future treatment strategy based on
the tumor’s biological aggressiveness [6].

Cervical cancer (CC) staging is currently based
on FIGO criteria, primarily considering tumor
size, infiltration of paravaginal structures, and
lymph node involvement in the pathologi-
cal process [7]. Cervical cancer treatment is
determined by the tumor’s progression and
spread and the disease’s stage.

Treatment for early stages of cervical cancer
(Ia-IIa stages) may involve different surgi-
cal methods or combined radiotherapy with
brachytherapy and chemotherapy [8]. The
combination of cisplatin-based chemotherapy
with concurrent radiotherapy is the primary
method for treating locally advanced cervi-
cal cancer (IIB-IV stages) [9]. Nonetheless,
the disease progression and the likelihood of
recurrence can differ within the same stage
and morphological type of tumor. The bio-
logical diversity of tumor cells is the reason
for this. Even with advancements in modern
gynecological oncology, the survival rate for
cervical cancer patients has only seen a slight
improvement over the last twenty years.

A key task in contemporary gynecological on-
cology is identifying the molecular biological
traits of tumors to predict disease progression
and select the most effective treatment.

The use of these markers in clinical practice
is anticipated to help us comprehend why tu-
mors behave differently at the same clinical
stage and the degree of differentiation, as-
sist in selecting the appropriate personalized
treatment, and enhance both relapse-free and
overall patient survival rates [10].

Materials and Methods

A systematic analytical search for relevant
sources was conducted in the following da-
tabases: PubMed, Medline, Cochrane Library,
Embase, BMJ Group, and Google Scholar from
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OuiKy€eTbCS, WO 3aCTOCYyBaHHA UUX MapKepis
Yy KAiHIYHIN npakTuui AacTb 3MOry 3po3yMiTu
NPUYUHU Pi3HOI MOBEAIHKW MyXJWH MNpU OA4-
HaKOBIM KNiHIYHIN cTagii Ta cTyneHi ande-
peHuiauii, cnpusaTume npasuabHOMY BubOpY
nepcoHanizoBaHOro JlikyBaHHSA, @ TAKOX YMOX-
NNBUTb MiABULLEHHS piBHSA 6e3peunamBHOro Ta
3aranbHOro BMXXMBaAHHS nauieHTok [10].

MaTepianu Ta meToamn

ABTOpW poO3rAsHynM Ta npoaHanizysanm 40
OrnsAoBMX CTaTeM Ta OpuUriHanbHUX [OCNIA-
HUUbKMX CTaTel 3a OCTaHHi N'aTb pokiB. [Ons
aHanisy A[ocnigHWUbKOI  NniTepaTypu  BUKO-
puctoByBann 6a3m paHmx Web of science,
Scopus Ta Pubmed.

Pesynbtatu Ta ix 06roBopeHHs

MikpoPHK (miRNA) € HoBuMKM 6ionoriyHMMu
MapKepaMu, acouiioBaHMMW 3 pO3BUTKOM bHa-
raTbOX 3M0AKICHUX HOBOYTBOPEHb, 30KpeMa
PLUM. Lle Hekoaytodi Mmonekynu PHK AoBXUHOWO
Big 18 f0 25 HykneoTnais, WO peryaoTb Npu-
6/1M3HO TpPEeTUHY BCiX NOACLKMX reHiB. [ocni-
JOKEeHHS nigTBepannu, Wo Micus iHterpauii BIrJl
BMMaAKOBO pPO3MNoAiNeHi no BCbOMYy reHoMy, ane
3 OYEBUAHOK CXWUJbHICTIO A0 3a/lyYeHHS Xpo-
MOCOMHUX AINSHOK, SKi € 6inbl YyTANBMMN [0
reHeTUYHUX Ta enireHeTUYHMX Moandikalin.
MpnbnnsHo nonosuHa BCiX MikpoPHK (miRNA)
NOKani3oBaHi y Takux 4yTamBux AinsHkax abo
B perioHax, acouiioBaHMX 3 OHKOJOMiYHUMU
3axBOpPIOBaAHHAMU. Ha CcbOrogHi BiAOMO, WO Mi-
KpoPHK MOXyTb (PYHKLIOHYBaTU K OHKOreHu
abo cynpecopu nMyxsauvH, NpoTe BUBYEHHS Me-
XaHi3MiB IXHbOI Ail y po3BuUTKY PLUM po3snoyate
BiAHOCHO HegaBHO [11].

MikpoPHK cuHTe3yoTbCa uyepe3 TpaHCKpuUn-
uito AHK. CnoyaTKy YTBOPIOETbLCHA MEPBUHHA
MikpoPHK, 3 akoi ¢opMylTbCa nonepeaHuku
MikpoPHK, a noTiM BOHM TpaHCHOpPMYIOTbCS
y 3pini MikpoPHK (mature miRNAs). Bnep-
we MikpoPHK (lin-4) 6yna BusBneHa y 1993
poui BYeHMMU [apBapACbKOro YHiBEpPCUTETY
V. Ambros Ta G. Ruvkun, saki pgocnigxysa-
NI MexaHi3Mu perynsuii po3BUTKY HeMaToawu
Caenorhabditis elegans [12]. AocnigxeHHs V.
Ambros Ta G. Ruvkun npoaeMoHCTpyBanu, Lo
Lin-4 He koaye 6inkn, a NpurHiyye ekcnpecito
6inkoBoro npoaykTy Lin-14. 3a BigkputTa Mi-
KpoPHK Ta ii ponb y NOCTTPaHCKPUNLIAHIN pe-
rynauii reHie HaykoBLUi oTpuMann Hobeniscbky
npemito 3 MeamumHun Ta disionorii y 2024 podui.
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Ha cborogHi BigomMo malixe 3 TuC. MiKpoPHK,
ane yHKUii 6araTbox i3 HMX AOCi He He3'saco-
BaHi. ¥ 2001 poui Bneple 6yB BUKOPUCTAHWUI
TepMiH MikpoPHK (microRNA, miRNA) [13].

Y pocnigxeHHax Calin 3i cniBaBT. yneplue Bu-
aBunuv, wWwo MikpoPHK BigirpatoTe BaX/uBy
poSib Y PO3BUTKY 3/I0AKICHUX HOBOYTBOPEHbD.
Lli mocnigxeHHs 6ynn 3ocepen)eHi Ha BM3Ha-
YEHHI NyXJIMHHUX CYMPEecopiB y perioHi XpoMo-
comu 13q14 y kniTMHax B-KNITUHHOIMO XpPOHiy-
Horo nimdonenkosy (B-CLL). BueHi 3'acyBanu,
IO LeW perioH, KM 4acTo BTPAYaETbCA Npu
B-CLL, HacnpaBai MicTUTb ABa reHn MikpoPHK:
miR-15a ta miR-16-1. [deneuia ui€i AiNaHKM
MOXXe CMpPUATU PO3BUTKY 3aXBOPHOBAHHSA, LWO
CBiAYNTb MpPO 3B’'A30K MiX 3MiHaMW B eKkcrpe-
Cii MikpoPHK Ta BUHMKHEHHAM i NnporpecyBaH-
HAM MeBHUX BUAIB 3N0AKICHUX HOBOYTBOPEHbD.
Lle BiAKpUTTS nMigKpecnuno BaXJ/UBY poJib
MiKkpoPHK gk perynaTtopiB, WO MOXyTb 6yTu
3any4eHi Ao npoueciB KaHueporeHesy [14].

BioreHes mikpoPHK (MiPHK) po3nounHaeTbcs i3
TpaHckpunuii ginaHok AHK y nepBuHHI Mone-
kynn PHK, Bigomi sk nepBuHHI MikpoPHK (pri-
miRNA). Llei npouec 3A4iNCHIOETLCS 3a y4yacTio
PHK-nonimepasu II abo III. Micnsg yTBOpeHHS
pri-MikpoPHK, BOHa poO3LWenoeTbCA MiKpo-
MPOLLECOPHMM KOMIMJIEKCOM, L0 CK/Iafa€ETbCA
3 b6inka DGCR8 ( DiGeorge syndrome critical
region gene 8) Ta eHagoHykneasu III Tuny, Bi-
aomoi Ak [powa (type III RNase Drosha),
yTBOptotoun pre-mikpoPHK. Llein npouec Bia-
b6yBaetbca B sapi. OTpuMmaHa pre-mMikpoPHK
TPaAHCNOPTYETLCA B LUMTOMIA3My 3a AOMNOMOIror
6inka Expotin-5, ne BoHa 06pobnseTbca dep-
mMeHTOoM Dicer ( TN eHAOHYKNeasun), i pe3ynb-
TaTOM LbOro npouecy € ytBopeHHs MikKpoPHK
Aynnekcy AoBxXuHot 20-22 Hykneotuawu. lic-
na gucouiauii gynnekcy, 3pina MikpoPHK iH-
Terpyertbca B 6inkosuii komnnekc RISC (RNA-
induced silencing complex) i cnpamoBye RISC
A0 MiweHeBoi MikpoPHK [15-16].

3a disionoriyHnx ymoB MikpoPHK Bigirpatotb
BaX>J/IMBY PONb Yy 6aratbOX XUTTEBO Ba>/IMBUX
npouecax, Takux K nponigepadis, andepeH-
LitOBaHHA, anonTo3, peryngauia iMyHHoI BiAno-
Biai TOWoO. NMpU OHKOMOrYHUX 3aXBOPHOBAHHAX
NOCTTPAHCKpUNLIiHa perynsauis ekcnpecii reHis
CTaA€E K/IIOYOBMM €/1IEMEHTOM Yy KapumnHoreHesi ta
aHrioreHesi nyxnuHu. Lle BinbyBaeTbca uepes
3MiHW y piBHAX cneundivHnx MikpoPHK, ki Mo-
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January 2020. The following keywords were
used for the search: cervical cancer, prognos-
tic markers, microRNAs.

Exclusion criteria included: conference mate-
rials, abstracts, letters, studies with incom-
plete data, and experimental research.

Results and their discussion

MicroRNAs (miRNAs) are new biological in-
dicators linked to the progression of various
cancers, such as cervical cancer. These are
non-coding RNA molecules ranging from 18
to 25 nucleotides in length that control ap-
proximately one-third of all human genes. Re-
search has shown that HPV integration sites
are randomly spread across the genome, but
they tend to involve chromosomal regions
that are more susceptible to genetic and epi-
genetic changes. Around half of all miRNAs
are found in sensitive areas or regions linked
to cancer. It is now understood that miRNAs
can act as oncogenes or tumor suppressors,
but research into their mechanisms in cervical
cancer development has only started relative-
ly recently [11].

MiRNAs are synthesized through DNA tran-
scription. Initially, primary miRNA is creat-
ed, which then forms miRNA precursors, and
subsequently, they are converted into mature
miRNAs. MiRNA (lin-4) was initially identified
in 1993 by researchers from Harvard Univer-
sity, V. Ambros and G. Ruvkun, who studied
the mechanisms of regulation of Caenorhabdi-
tis elegans nematode development [12]. The
research conducted by V. Ambros and G. Ru-
vkun showed that Lin-4 does not encode pro-
teins but inhibits the expression of the pro-
tein product Lin-14. The scientists received
the Nobel Prize in Medicine and Physiology in
2024 for the discovery of microRNA and its
role in posttranscriptional gene regulation.
Currently, around 3,000 miRNAs have been
identified, yet the roles of many are still un-
clear. The term microRNA (miRNA) was first
introduced in 2001 [13].

Calin et al.’s research initially found that miR-
NAs are crucial in the development of ma-
lignant tumors. The study concentrated on
identifying tumor suppressors in the 13ql4
chromosome region in B-cell chronic lym-
phocytic leukemia (B-CLL) cells. Research
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revealed that this region, frequently lost in
B-CLL, actually includes two miRNA genes:
miR-15a and miR-16-1. Removing this region
might aid in disease development, indicating
a connection between alterations in miRNA
expression and the onset and progression of
certain malignancies. This discovery empha-
sized the significant role of miRNAs as reg-
ulators potentially involved in carcinogenesis
processes [14].

The biogenesis of microRNA (miRNA) starts
with the transcription of DNA segments into
primary RNA molecules called primary miRNAs
(pri-miRNAS). This process involves RNA poly-
merase II or III. Once pri-miRNA is formed, it
is cleaved by a microprocessor complex made
up of DGCR8 (DiGeorge syndrome critical re-
gion gene 8) protein and a type III endonucle-
ase called Drosha (type III RNase Drosha), re-
sulting in pre-miRNA. This process takes place
in the nucleus. The pre-miRNA is transported
to the cytoplasm by the Expotin-5 protein,
where it is processed by the Dicer (an endo-
nuclease) enzyme. This forms a miRNA du-
plex that is 20-22 nucleotides long. Once the
duplex dissociates, the mature miRNA incor-
porates into the RISC (RNA-induced silencing
complex) protein complex and guides RISC to
the target miRNA [15-16].

In physiological conditions, miRNAs are cru-
cial in numerous essential processes, includ-
ing proliferation, differentiation, apoptosis,
and immune response regulation. In cancer,
the regulation of gene expression after tran-
scription becomes critical in the processes of
carcinogenesis and tumor angiogenesis. This
happens due to alterations in the levels of
specific miRNAs, which can either promote or
inhibit tumor growth by functioning as onco-
genes (tumor promoters) or tumor suppres-
sors. Therefore, they affect the tumor’s ability
to progress and metastasize [17; 18].

MiRNA dysregulation can happen through dif-
ferent mechanisms, including the amplification
or deletion of miRNA genes, disruption of tran-
scriptional control, abnormal epigenetic chang-
es, or defects in miRNA biogenesis mecha-
nisms. Grasping their impact and mechanisms
of action is a crucial step in creating effective
management strategies for patients with ma-
lignant tumors. Because of their tissue speci-
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XKYTb CMpUSATU abo NMPUrHiYyBaTU PICT MNYyXJUHN,
Aitoun aK oHKoreHu (tumour promoters) a6o
oHKocynpecopu (tumour suppressors). OTxe,
BOHM BMAMBAOTb Ha 3AaTHICTb MyX/JMHU [0
nporpecyBaHHs Ta MeTacTalyBaHHs [17; 18].

Oucperynauia MikpoPHK Moxe peanisyBaTucb
yepes pi3Hi MexaHi3Mu, Taki Ak amnnidika-
uis abo peneuis reHis MikpoPHK, nopyweHHs
TPAHCKPUMLUINHOrO KOHTPOJIO, aHOMasbHi eni-
reHeTu4Hi 3MiHM abo pgedekTn B MexaHiamax b6i-
oreHe3y MikpoPHK. PO3yMiHHS IXHbOro BMAMBY
Ta MexaHi3MiB Ail € BaX/IMBUM KPOKOM Y Hanpa-
LOBaHHI edeKTUBHUX CTpaTeriin MeHeaXXMeHTY
NauieHTiB i3 3N09KICHUMU HOBOYTBOPEHHAMMU.
3aBAsSKM CBOIM TKaHMHHINM cneumdidHOCTI Ta
cTabinbHOCTI B 6ionoriyHnx pignHax, Takux siK
KpoB, NniMda Ta ceda, MiKpoPHK MoxyTb cny-
ryBaTu HaAiMHWUM iHCTPYMEHTOM ANS PaHHbOro
BUSABMIEHHSA 3N04KICHMX HOBOYTBOPEHb Ta BU-
3HaYeHHSs cTaaii nyxamum [19].

Y 2008 poui 3'aBunncs nepui AOCNigXKeHHS,
AKi BKa3yBanu Ha noTeHuian MikpoPHK sk 6i-
OMapkKepiB ANg AiarHOCTUKW OHKOJOriYHUX 3a-
XBOpIOBaHb. Pe3ynbTaTy 3acBiguuaum, Wo npu
6iNbLWOCTI 3N08KICHMX HOBOYTBOpPEHb (paKky
nereHb, nenkemii, paky rpy4Hoi 3aa03u ToLo)
piBeHb ekcrnpecil MikpoPHK y 3n04KicHO TpaH-
CchOpMOBaHUX KNiTUHAX 3HAYHO BiAPI3HAETbHCS
Bia piBHA MikpoPHK y BignoBigHWX HOpMasib-
HMX KniTMHax [20]. Mig 4ac OHKOMAOriYHOro
npoLecy NoCTTpaHCKpuUnuinHa perynsauisa ekc-
Nnpecii reHis BiAirpae KAYOBY poSb Y Kapuu-
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HOreHesi Ta aHrioreHesi NyxJaMHW, 3MiHIOHYN
piBeHb crneundivyHnx MikpoPHK, ski cnpusoTb
260 NpUrHivyTb picT NyxanHu [21].

MikpoPHK MatloTb 3Ha4yHy nepesary Haj iHWKUMHK
b6ioMmapkepamu 3aBASIKM iXHii TKAHWUHHIN cneyu-
ivHOCTI Ta cTabiNbHOCTI SK Y MYyXJUHHIA TKa-
HUWHI, Tak i B 6ionoriyHmnx pianHax (kpos, nimda
TOLLO), @ TaKOoX 3aBAsiku CTabinbHOCTI y nepwu-
depuyHin cnposaTui um nnasmi. Fpyna Banno K.
3i cniBaBT. gocnigxysann MikpoPHK, 3anydeHi
[0 po3BuTKy PLLIM, 30kpeMa MikpoPHK-21, Mik-
poPHK-126, mikpoPHK-143 [22]. Hanpuknag,
Mikpo-PHK-126, aka BUKOHYE DYHKLii MyXAnH-
HOro cynpecopa npu PLLUM, 3paTHa npurHivy-
BaTW KNITUHHY nposnidepadito, Mirpauito Ta iH-
Basil0, BMKOHYIOUM pOSib BaxIMBoro dakrtopa
y CTPUMYBaHHI PO3BUTKY MYX/IMHHOIO NMpoLecy.
Mikpo-PHK-21 gi€e 9K OHKOreH, Cnpusym po3-
BUTKY PLUM Wwngaxom peryntoBaHHA CUrHasIbHUX
LWNaxiB, BAX/IMBUX AJ19 NPOrpecyBaHHsA 3axXBO-
ptoBaHHs [23].

MeTtoan piarHoctnkm PLUM oxonnwioTb aHa-
ni3 3MiH piBHiB cneundiyHmnx MikpoPHK y cu-
poBaTLUi KpOBi Ta BW3HayeHHS abepaHTHOro
rinepmetuitoBaHHa MikpoPHK. [JoaaBaHHA Mi-
kKpoPHK-143 abo iHribyBaHHSA aKTMBHOCTI Mi-
kKpoPHK-21 in vivo MOxe 6yTn TepaneBTUYHOIO
cTpaTerieto ans nikyBaHHsa PLUM [24].

pyna Gocze Ta yropcbKi BYeHi gocnigxysa-
nn MikpoPHK, acouinoaHi i3 PLLUM, 3okpema
miR-21, miR-27a, miR-34a, miR-146a, miR-
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Figure 1. Biogenesis of miRNAs (cited from Causin RL, Freitas AJA et al.) [15]

ficity and stability in biological fluids like blood,
lymph, and urine, miRNAs can be a dependable
tool for the early detection of malignant tumors
and for determining tumor stages [19].

In 2008, initial studies emerged highlighting
the potential of miRNAs as biomarkers for
cancer diagnosis. The findings showed that
in most malignant tumors (such as lung can-
cer, leukemia, breast cancer, etc.), the miRNA
expression level in malignantly transformed
cells significantly differs from that in normal
cells [20]. During the cancer process, post-
transcriptional regulation of gene expression
is crucial in carcinogenesis and tumor angio-
genesis, altering specific miRNAs that either
promote or suppress tumor growth [21].

miRNAs hold a notable advantage over other
biomarkers because of their tissue specifici-
ty and stability, both in tumor tissue and bi-
ological fluids (such as blood and lymph), as
well as their stability in peripheral serum or
plasma. Banno K. and colleagues investigated
miRNAs involved in cervical cancer develop-
ment, specifically miRNA-21, miRNA-126, and
miRNA-143 [22]. For instance, miRNA-126
acts as a tumor suppressor in cervical cancer,
inhibiting cell proliferation, migration, and in-
vasion. This is crucial for limiting tumor pro-
gression. miRNA-21 functions as an oncogene,
facilitating the development of cervical cancer
by modulating signaling pathways crucial for
disease progression [23].
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Methods for diagnosing cervical cancer involve
analyzing changes in specific miRNA levels in
blood serum and identifying aberrant miRNA
hypermethylation. Adding miR-143 or inhibiting
miRNA-21 activity in vivo could be a therapeutic
approach for treating cervical cancer [24].

Gocze’s team and Hungarian researchers stud-
ied miRNAs linked to cervical cancer, specifical-
ly miR-21, miR-27a, miR-34a, miR-146a, miR-
155, miR-196a, miR-203, miR-221, miR-126,
miR-143, miR-133b, and their role in carcino-
genesis. Research has shown that squamous
cell carcinoma associated with HPV exhibits a
notable increase in the expression of several
miRNAs, in contrast to adenocarcinoma with
the same HPV status. Excessive expression of
miRNA-21 is linked to advanced disease stages
and lymph node metastases [25].

Based on the analysis of studies by Chinese
and Korean researchers, Shengkang Dai dis-
covered a reduction in the expression lev-
els of 19 miRNAs in cervical cancer patients,
linked to shorter overall survival (OS) and
recurrence-free survival (RFS). It has been
proposed that miRNAs could serve as prom-
ising indicators for forecasting survival rates
in cervical cancer [26]. Another team of Chi-
nese researchers, Shen and Zhang, showed
that miRNAs might play a role in the early
development of cervical cancer by influencing
the E6 and E7 oncoproteins of human papil-
lomaviruses (HPV), which account for 95% of
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155, miR-196a, miR-203, miR-221, miR-126,
miR-143, miR-133b, Ta iXHI0O ponb y KapunHO-
reHesi. [locnigXXeHHs NpoAeMOHCTPYyBanu, WO
ANs NJIOCKOKNITUHHOI KapuMHOMM, acouiioBa-
Hoi 3 BIJ1, xapakTepHe cyTTeEBe NiABULLEHHSA
eKcrpecii Kinbkox umx MikpoPHK, nopiBHAHO
3 afeHOKapuMHOMOK 3 TMM camuMm BIJT cTtaTy-
coM. linepekcnpecis MikpoPHK-21 acouinoBa-
Ha 3 ni3HiMK CcTagisMm XBopobu Ta MeTacTasa-
MW y nimdaTtnyHi Bysnu [25].

3rigHo 3 pe3ynbTaTtaMu aHanisy AoC/iAXeHb Ku-
TaliCbKMX Ta KOpPeWcbkMX BYeHuX, Shengkang
Dai BMABMB 3HMXEHHSA piBHA ekcnpecii 19 Mi-
kpoPHK y nauieHTok i3 PLLUM, wo 6yno acoui-
noBaHe 3 KOPOTLWMM 3arajsbHUM BUMKMBAHHSAM
(3B) Ta 6e3peunamBHuM BuxuMBaHHAM (BPB).
ABTOpW BBaXatoTb, WO MicroRNA MOXyTb 6yTu
NepcrnekTMBHMMM Mapkepamun A7 MPOrHo3sy-
BaHHS piBHSA BMxXMBaAHOCTI Npwu PLLM [26]. IHwWwa
rpyna Kntancbkux HaykosuiB Shen, Zhuna Bu-
aBMNa, Wo MikpoPHK MoxyTb 6paTtu ydacTb vy
pO3BUTKY paHHboro PLUM, BnivBakouyuM Ha OH-
KonpoTeiHn E6 i E7 BipyciB naniniomu nioanHu
(HPV), aki € npuumHoto 95% Bunagkis PLUM.
OHkonpoTeiHn E6 Ta E7 katanisytoTb aHoMaslb-
He MEeTWU/IIBAHHSA reHis, Wo KoayTb MikpoPHK,
CMPUYNHSAKOYM HeonnacTUyHy TpaHcdopMaLio
KNiTMH [27]. IHAINCbKI aBTOpU CUCTEMHO Mpo-
aHanisyBanu iCHywuJi AOCNiAXEHHSA Woao poni
MikpoPHK y nporHo3yBaHHi nepebiry PLUM.
BoHu pocnigunu pisHi MikKpoPHK, wo MoxyTb
cnyryBaTtu 6ioMmapkepamu A5 OUiHKWM MPOrHo3y
y nauieHTok i3 PLUM. BuasneHi 14 MikpoPHK,
3okpema miRNA-155 ta miRNA-224, aki cucre-
MAaTUYHO BUABIANINCA 3HAYYLMMKU ONA NPOrHo-
3y Ta BMNJMBaN Ha NMpoLecu NyxsmnHHOI iHBasil,
MeTacTasyBaHHSA Ta 3arajibHy BMXXWBAHICTb Na-
uieHTok [28]. Pe3synbTath gocnigxeHb Bin Liang
NPOAEMOHCTPYBa/IM HASBHICTb 3B’A3KY TPbOX
MikpoPHK—miRNA-145, miRNA-200c i miRNA-
218-1—3 MeTacTtasyBaHHSM MpU Pi3HUX PO3Mi-
pax, CTagifax Ta rCTOMOMYHUX TUNax MyXJnHMU,
Lo crnpusano nporpecysaHHio PLLUM. JocnigHku
TaKOX BUABWUIIN KOpensauito MiXk ummm MikpoPHK
Ta piBHAMW eKCrpecii Ta BUXMBAHICTIO MaLuieH-
TOK, LLO MOXXHa BMKOPUCTOBYBATU AK MapKepw
ANa ouiHKM nporHo3y PLUM Ta sk gonoMixkHMIA
IHCTPYMEHT Y NPUAHSATTI pilleHb Woa0 iHaAnBIAY -
anizoBaHMX MigxoAiB A0 NikyBaHHA [29]. Y go-
CNigXXeHHI MeKCUKAHCbKMX BYEHWUX BUSIBIIEHWUMN
3B 130K 3HUXEHHS ekcrnpecii miRNA-195 3 me-
TacTtazamu y nim@paTuyHMX By3nax nNpu paHHbO-
My PLLM, wo mMoxe gonomorty B igeHTMdikauii
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MeTacTasiB, fKi HEMOX/MBO BUSABUTU Bi3yasb-
HuMKM Metogamm ( KT,MPT,MET-KT) [30]. Lian
Zhang 3a3HauyuB, WO HU3bKWI piBEHb eKcrpe-
Cii miR-378a MO3WUTMBHO KOPENIE 3 BESINKUM
pPO3MipOM MyX/IMHW, NPOrpeCMBHOIO CTAAIEID Ta
MeTacta3amu B niMdaTUYHMX By3nax. lauieH-
TV 3 HU3bKUM piBHEM ekcnpecii uiei MikpoPHK
MasiM 3Ha4YHO KOPOTLWE 3arasibHe BWXXMBAHHA
MOPIBHAHO 3 TUMM MauieHTaMU, 9Ki Manu BUCO-
KWnii piBeHb ekcrnipecii [31, Tabn.1]. Y ornsaosin
ctaTTi Dabi Ta rpynun dpaHLy3bKnX BYEHUX NPO-
aHanisoBaHi AOCNIAXEeHHA, AKi MiAKPeC/oTb
BaX>/IMBICTb 3B’a3Ky MikpoPHK 3i ctatycom me-
TacTasyBaHHS B iMMaTUYHI By3nuM. BoHM MatoTb
noTeHLUian cnyrysatn HeiHBa3nBHMMU MapKepa-
MM Ta NOB’A3aHi 3 BiANOBIAA Ha Heoas toBaHT-
Hy Ta aA'toBaHTHY Tepanito, Lo MOXe CYTTEBO
BMJIMHYTU Ha PO3pO6MAEHHS HOBWUX aNropuTMIB
NiKyBaHHSA paKy WWNKN MaTkn [32].

Y pocnigXeHHsaX YKpaiHCbKMX BUEHUX Nif KepiB-
HuuTBoM H.1O. Jlyk’aHoBoi, T.B. BOpikyH Ta iH.
3anponoHoBaHi MeToAn 3aCToCyBaHHSA MikpoPHK
Yy MeAMYHIl npakTuui y BUNaaKy paky rpyaHoi
3a503u1, rnepeamixypoBoi 3as103u1, LWIYHKa, A€Y-
HUKIB, eHAOMETPIs, NeYiHKN, aCTPOLMTOMU, aje-
HOKAPLUMHOMW Ta HeApiBHOKMITUHHOIO paKky ne-
reHb. Ha cborogHi BM3HaueHi npodini ekcnpecii
Ta cdhopmoBaHi naHeni MikpoPHK, acouinoBaHi 3
BUHMKHEHHAM LUMX HaWMNOLWMPEHIWnX 3/108Kic-
HWUX HOBOYTBOPIB. 3MiHM B Npodinsx LUMpPKyto-
tounx MikpoPHK TicHO noB’sA3aHi i3 po3BUTKOM i
MPOrpeci€eld OHKOJIOMYHMX 3aXBOPKOBaAHb, CTy-
MeHeM MoWUPEHHS OHKOJIOrYHOro rnpouecy Ta
MOKa3HMKaMu BUXXMBAHOCTI NMauieHTiB. AHani3s Ta
ouiHKa cniBBigHOWeEHHA MikpoPHK y cupoBat-
ui Ta naasMi KpoBi € BaXXIMBUMWU ANA PaHHLOMO
AandepeHuianbHOro AiarHOCTYBaHHS 3/105IKiICHMX
HOBOYTBOpPEHb, BU3HAYEHHS IXHbOIro rCToNOriyv-
HOro TUMNY, 3N0SAKICHOrO noTeHuiany Ta OUiHKU
YyTNIMBOCTI A0 Nikapcbkoi Tepanii [33; 34].

3ac/nyroByloTb Ha yBary AOC/IOXKEHHSA  AMOH-
Ccbknx BYeHMX Kobayashi et al. wono nepcnek-
TUBM 3aMiHHOI Tepanii MikpoPHK an15 nikyBaHHSA
paky. 3amiHHa Tepania MikpoPHK nepepbavae
BBeAeHHA MikKpoPHK-3aMiHHUMKIB, WO MawTb
HU3bKi PiBHI eKCnpecii B pakoBUX KiTUHaX, 3a-
0N BiAHOBJIEHHSA HOPMAasbHUX PEerynatopHux
wnaxis. MNMepesara MikpoPHK-3aMiHHOI Tepanii —
MeHLUA TOKCWUYHICTb MOPIBHSAHO 3 TpaAMLiHO
ximioTepanieto. Pulliero Ta rpyna iTanincbkmx
HayKOBLiB npoaHanisyBasnn AOC/IAXKEHHS, Ae
3acBigyeHa Baxnmea posib MiKpoPHK y paky
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cervical cancer cases. Oncoproteins E6 and E7
facilitate the abnormal methylation of genes
that encode miRNAs, leading to the neoplas-
tic transformation of cells [27]. Researchers
from India conducted a systematic analysis of
existing studies on the role of miRNAs in fore-
casting the progression of cervical cancer. Dif-
ferent miRNAs have been studied as potential
biomarkers for evaluating prognosis in cervi-
cal cancer patients. Fourteen miRNAs, such as
miRNA-155 and miRNA-224, were found to be
consistently significant for prognosis and influ-
enced tumor invasion, metastasis, and over-
all patient survival [28]. Bin Liang’s research
showed a link between three miRNAs—miR-
NA-145, miRNA-200c, and miRNA-218-1—and
metastasis across various tumor sizes, stag-
es, and histological types, aiding in the pro-
gression of cervical cancer. Researchers dis-
covered a link between these miRNAs, their
expression levels, and patient survival. These
miRNAs can serve as markers for evaluating
cervical cancer prognosis, aiding in decisions
about personalized treatment strategies [29].
Research by Mexican scientists showed a
connection between reduced miRNA-195 ex-
pression and lymph node metastases in early
cervical cancer. This connection could assist
in identifying metastases that are not visible
through imaging methods (CT, MRI, PET-CT)
[30]. Lian Zhang pointed out that low levels of
miR-378a expression were positively associ-
ated with larger tumor size, advanced stages,
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and lymph node metastasis. Patients with low
miRNA expression levels had notably shorter
overall survival than those with high [31, Ta-
ble 1]. A review by Dabi and a team of French
scientists analyzed studies emphasizing the
significance of the link between miRNAs and
lymph node metastasis status. They could po-
tentially act as non-invasive markers and are
linked to the response to neoadjuvant and ad-
juvant therapy, which might significantly influ-
ence the creation of new treatment algorithms
for cervical cancer [32].

Studies conducted by Ukrainian scientists un-
der the leadership of N.Y. Lukyanova, T.V. Bori-
kun, and others are developing methods for
using miRNAs in medical practice for breast,
prostate, stomach, ovarian, endometrial, liver,
astrocytoma, adenocarcinoma, and non-small
cell lung cancers. Currently, expression pro-
files have been identified, and miRNA panels
have been developed that are linked to the
emergence of these prevalent malignant tu-
mors. Alterations in circulating miRNA profiles
are strongly linked to cancer development and
progression, the degree of cancer spread, and
patient survival rates. Evaluating the ratio of
miRNAs in serum and blood plasma is crucial
for early differential diagnosis of malignant
tumors, identifying their histological type and
malignant potential, and evaluating sensitivity
to drug therapy [33; 34].

Table 1

The role of microRNAs in cervical carcinogenesis with proven prognostic value [22-31]

miRNA Expression associated Research Path Material Link
with a worse prognosis
miR-21 high Banno,2014 proliferation, migration, serum 22
invasion
miR-126 low Jia Yang,2021 migration, invasion serum 23
miR -143 low Jia Yang,2021 invasion serum 23
miR -214 low Hoelzle, 2021 cell growth, apoptosis plasma, fabric w/m | 24
miR-155 high Gocze,2013 cell proliferation, progression | cervix tumor tissue | 25
miR-27a high Gocze, 2013 cell invasion and metastasis. cervix tumor tissue | 25
miR-145 low Dai, 2016 invasion, transcription plasma 26
miR-215 low Dai, 2016 migration, invasion, progression plasma 26
miR-100 low Dai, 2016 cell growth, migration plasma 26
miR-221 high Shen,2020 progression, metastasis serum 27
miR-224 high Sabeena, 2021 progression, metastasis serum 28
miR-200 high Bin Liang,2017 progression, invasion swollen tissue 29
miR-195 low Barquet,2022 migration, proliferation, swollen tissue 30
invasion
miRNA-378a low Lian Zhang,2021 proliferation, migration serum 31
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Tabanys 1
Ponb MmikpoPHK y kapuuHoreHesi PLUM i3 poBeaeHOI0 NPOrHOCTUYHOIO LiHHICTIO [22-31]
MikpoPHK EKcn.pecm, acouinosaHa [ocnigxeHHs Lnax MaTtepian HOK”M!(aHHH.
3 ripwum NporHo3om y TEKCTi CTaTTi
1 2 3 4 5 6
miR-21 BMCOKa Banno, 2014 nponlcbepaum{ Mirpatis, cupoBaTka 22
iHBa3is
miR-126 HU3bKa Jia Yang, 2021 Mirpauis, iHBa3sis cupoBaTka 23
miR -143 HU3bKa Jia Yang, 2021 iHBa3is cupoBaTka 23
miR -214 HU3bKa Hoelzle, 2021 | kNiTUHHWIA picT, anonTo3 | nia3Ma, TKaHuHa Ww/M 24
miR-155 BMCOKa Gocze, 2013 nponicdepadis, Nporpecist | NyxJMHHa TKaHMHa W/M 25
miR-27a BMCOKa Gocze, 2013 | iHBas3ia, MeTacTasyBaHHSA MyXnuHHa 25
TKaHWHa W/m
miR-145 HU3bKa Dai, 2016 iHBa3isA, TpaHcKpuMnuis naasma 26
miR-215 HM3bKa Dai, 2016 Mirpaulsi, THBasis, nnasma 26
nporpecis
miR-100 HU3bKa Dai, 2016 KNITUHHWIA picT, Mirpauis nnasma 26
o nporpecis,
miR-221 BUCOKa Shen, 2020 METaCTasyBaHHs cupoBaTka 27
o nporpecis,
miR-224 BMCOKA Sabeena, 2021 METaCTasyBaHHs cupoBaTka 28
miR-200 BMCOKA Bin Liang, 2017 nporpecisi, iHBasia NyX/VHHa TKaHWHa 29
miR-195 HU3bKa Barquet, 2022 erpaulsli,Hrézgﬂ:dJepaulﬂ NyXJIMHHa TKaHMHa 30
miR-378a HU3bKa Lian Zhang, 2021 | nponidepauis, Mirpauis cupoBaTka 31

LWNIMKKM MaTKK, noB'a3aHomy 3 BIJ1. BoHu nig-
KpecnoTb NOTEHUINHY KAiHIYHY LiHHICTb mMiR-
124-2 ak iHCTpyMeHTa igeHTMdIiKauil nauienTis,
AKWUM MNOTPIGHO BMKOHATW  paHHE XipypriyHe
BTPY4YaHHS abo CnoCTepexeHHs, WO € KJI4O-
BMM acrekToM AJ19 HanpaulBaHHA nepcoHani-
30BaHMX i LinecnpsiMoBaHWX CTpaTerii NikyBaH-
HA B Cy4acHin meamumHi [35].

BucHoBKkM

Y niagcyMKy MOXXHa 3a3Ha4yuTun, WO HaTenep Ha-
KonnyeHa BaroMa gokasosa 6asa, ska CcBigunTb
npo Te, WO 3MiHKM B Npodinsax UMPKYNOUYMX
MikpoPHK acouiioBaHi 3 po3BMTKOM i nporpe-
CIE0 NYXJIMH, CTYNEeHEeM MOWUPEHHSA MNyXJIUH-
HOro npouecy Ta MOKasHMKAMU BUXMBAHOCTI
nauieHTiB. HaBeaeHi dakTn nNiaTBEPAXYIOTb
MOXX/IMBICTb BUKOPUCTAHHA MikpoPHK anga npo-
rHO3yBaHHSA Nepebiry Ta ocobnmBocTeln 3108~
KiCHOro npouecy B Hambinbll MOWMpPEHNX co-
NiAHUX 3N109KICHUX HOBOYTBOPEHHSAX, 30KpeMa

i PLLUIM. Bu3HauyeHHs ocobnmBOCTEN CniBBIAHO-
weHHA MikpoPHK y cnpoBaTui Ta nna3sMi Kposi €
iHdbOpMaTUBHUM ANS paHHbLOI AndepeHUianbHOi
AIarHOCTMKKM 3/109KICHUX HOBOYTBOPEHb, Bepu-
OUIHKW 3/I09KICHOro noTeHLUiany Ta 4yT/IMBO-
CTi A0 MeauKaMeHTo3Hoi Tepanii. MikpoPHK
BiAKPWMBAOTb MOXJ/IMBOCTI ANA HanpauloBaHHSA
MambyTHIX MeTOAiB fiKyBaHHSA 3 iX BUKOpUC-
TaHHAM [36]. Ak NpOrHoCTU4YHi Mapkepu PLLUM
ocobnmBoi yBaru 3acnyroByTb miR-21, rine-
pPEKCMNpecia AKOro Crpuse pPO3BUTKY MyXJIUHMU,
Ta MiR-126, WO BUKOHYE pPOJiIb OHKOCYMpPeco-
pa [37]. BctaHoBNeHWI 3B'930K ekcnpecii nyx-
NMHHMX MiKpoPHK 3i cTaai€eto 3axBOprOBaHH4,
riCTOMOMNYHUMKW  TUMAMKU  MNYXJIUH, HAasABHICTIO
NiM@oBaCKyNApHOI iHBa3ii, MeTacTasyBaHHAM Yy
nimgaTMyHNX By3nax Ta BigAaneHnMum MeTacra-
3amMu. Lle o6rpyHTOBY€E NepcrneKkTUBHICTb iX BU-
KOPUCTaHHA AK AiarHOCTUYHMUX | MPOrHOCTUY-
HMX 6iomapkepiB [38; 39; 40].

Cnucok nitepatypm

1. Bulletin of the National Cancer Registry of Ukraine, Vol. 24 Kyiv-2023
2. Seppa K, Pitkdniemi J, Malila N, Hakama M. Age-related incidence of cervical cancer supports two
aetiological components: a population-based register study. BJOG. 2016 Apr;123(5):772-8. https://

doi.10.1111/1471-0528.13754.
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The research conducted by Japanese scien-
tists Kobayashi et al. on the potential of miR-
NA replacement therapy for cancer treatment
is noteworthy. To restore normal regulatory
pathways, miRNA replacement therapy entails
administering miRNA substitutes with low ex-
pression levels in cancer cells. The benefit of
miRNA replacement therapy is reduced tox-
icity compared to conventional chemothera-
py. Pulliero and a team of Italian researchers
examined studies highlighting the significant
role of miRNAs in cervical cancer linked to the
human papillomavirus (HPV). The potential
clinical value of miR-124-2 is emphasized as
a tool for identifying patients in need of early
surgical intervention or observation, which is
crucial for creating personalized and targeted
treatment strategies in contemporary medi-
cine [35].

Conclusions

A substantial body of evidence has been
gathered, showing that alterations in
circulating miRNA profiles are linked to tumor
development and progression, the extent of

Review

tumor spread, and patient survival rates. The
facts above validate the potential of using
miRNAs to forecast the progression and
traits of the malignant process in the most
prevalent solid malignant tumors, including
cervical cancer. Identifying the features of
the miRNA ratio in serum and blood plasma
is useful for early differential diagnosis of
malignant tumors, verifying their histological
origin, evaluating their malignant potential,
and assessing their sensitivity to drug
treatment. miRNAs open up opportunities for
creating future treatments based on them
[36]. As prognostic markers for cervical
cancer, miR-21, which promotes tumor growth
when overexpressed, and miR-126, which
acts as an oncosuppressor, warrant special
attention [37]. A link has been identified
between tumor miRNA expression and the
disease stage, histological types of tumors,
presence of lymphovascular invasion, lymph
node metastasis, and distant metastases.
This supports the potential for their use as
diagnostic and prognostic biomarkers [38; 39;
40].

study. BJOG. 2016 Apr;123(5):772-8.
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