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PE3IOME

AxTyanbHicTb. BaHinoigHi peuentopu nepworo tuny (TRPV1) BigirpatoTb Baxnvsy pornb
y MyXMWHHOMY r'eHesi Ta pO3BUTKY paky, OCKinbku piHi ekcnpecii TRPV, aMiHoloTbCA
y GaraTbox Tunax pakoBMX KNiTMH Ha cbOrogHiWHin AeHb perynsuis dyHKUioHanbHoOT
aKTUBHOCTI Ta YyTnnBocTi TRPV, € 06’€KTOM iHTEHCUBHUX LOCTIIKEHD.

MeTa po60oTu — OxapaKkTepusyBaTu Cy4YacHe YsIBMEHHsI MPO TepaneBTUYHWUIA MoTeHuian
MOZYynAUiT aKTUBHOCTI MOHHOTO KaHasy BaHinoigHoro peuentopa TRPV, B OHKOMOrYHin
npakTuLi 3a 4aHUMK BiOKPUTUX NiTepaTypHUX xXepern.

Matepianu Ta metopgu. Mig6ip nybnikauin BukoHaHo 3a 6a3amu gaHux PubMed, EBSCO,
Clinical Key Ta iH. y sIkux BUCBIiTNOBanucb BifOMOCTi NPO MOHHI KaHanu TPaH3UTOPHOro
peLenTopHOro moTeHujany, 3okpeMa Npo BaHiNoigHI peuenTopy MepLloro Tumy, ix ponb
y NYXAMHHOMY r'eHesi Ta TepaneBTUYHUIA NoTeHLian MoaynaLii iX aKkTUBHOCTI.

Pe3synbraTv Ta iXx OGroBOpeHHA. 3B’S3yBaHHS EK30reHHVX aroHIiCTiB 3 peLenTopoMm
TRPV, cynpoBO@Ky€eTbCA HAOXOMKEHHAM MoHiB Ca®* 3 uMTO30MI0 B KNiTMHY. Bigomo, wo
noHn Ca? € ogHMM 3 KIHYOBUX BTOPUHHWX MECEHOXKEPIB, Bifirpatoyn BaXnuBy pornb Y
GaraTbox byHAameHTanbHUX isionoriyHMx npouecax, BKMYawun 36yaAnuBICTb KMIiTUH,
iX KMTTE3gaTHiCTb, anonTo3 Ta TpaHckpunuito. [OucbanaHc BHYTPILUHBOKMITUHHOIO
HagxomxeHHst Ca?* TiCHO NOB’si3aHuiA 3 03HaKaMm pisHUX BUAIB paky. OcTaHHi AOCNigKEHHS
nokasanu, wo Ca? TakoX cnpusie OeskUM 3MOosSKiICHAM NposiBaM MyXMUH, TakUM siK
nponicepauis, iHBasia, Mirpauia Ta meTacTasyBaHHA. Kpim Toro akTtueauis TRPV,
Moaynioe GanaHc anonTo3y-npornidepauii 3a A0MOMOrow MeXaHi3miB, WO BUXOAATb
3a Mexi nepegadi curHanis Ca?*, a B AeKiNbkoxX MNOBIAOMIEHHAX 3ragyeTbes ponb TRPV,
y MeTacTasyBaHHi pakoBUX KIiTWH.

BucHoekun. CenektnBHa akTusauis TRPV, a6o nigBuileHHs 1oro ekcnpecii mae
TepaneBTUYHUI NoTeHLian, 06yMOBNEHNIA NNeROTPONHUM BNIIMBOM Ha GanaHc anonTo3sy-
nponidepauii y pakosux KnitTuHax. BriokysaHHa TRPV, abo 3HWKeHHs Aoro ekcnpecii
3naTtHe HiBenoBaTtu rinepanresito, CrpuyiMHeHy HoOBOYTBOpeHHAM. Kpim Toro TRPV,
BUCTYNatoTb Yy poni 6iomapkepiB HU3KM OHKOMOTIHMX 3aXBOPIOBaHb (iHBa3uBHa kapLyHoMa
rpyaHoi 3anosu, enitenianbHUiA pak SEYHUKIB Ta LUMAKU MaTKK).

lnadkux @®.B. TepaneBTUYHUI MOTEHUian MOAyNsAuii aKTMBHOCTI WOHHMX KaHanie BaHinoigHux peuentopis TRPV,
B OHKOMOriYHi npakTuui. YkpaiHcekull padionoeiyHuli ma oHkomnozidHul xypHan. 2022. T. 30. Ne 1. C. 67-77. DOI:
https://doi.org/10.46879/ukroj.1.2022.67-77

Key words:

vanilloid receptors (TRPV,), malignant
tumors, antitumor therapy, TRPV, agonists/
antagonists.

ABSTRACT

Background. Type 1 vanilloid receptors (TRPV,) play an important role in tumoral genesis
and cancer development, because the expression levels of TRPV, change in a lot of types
of cancer cells. At present, the regulation of functional activity and sensitivity of TRPV,
is an object of intensive research.

Purpose — to characterize the modern concept of therapeutic potential of modulation
of the ion channel activity of vanilloid receptors TRPV, in oncological practice according
to the data from open literature sources.
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Materials and methods. The publications were selected from the following databases:
PubMed, EBSCO, Clinical Key, etc. In these publications the data on the ion channels
of the transistor receptor potential were elucidated, particularly on type 1 vanilloid
receptors, their role in tumoral genesis and the therapeutic potential of the modulation
of their activity.

Results. Binding of exogenous agonists to the TRPV, receptor is accompanied by the
influx of Ca?* ions from the cytosol to the cell. It is known that Ca?* ions are one of the main
secondary messengers, since they play an important role in lots of fundamental physio-
logical processes, including cell excitability, vitality, apoptosis and transcription. The dis-
balance of intracellular flow of Ca? is associated with characteristics of different types
of cancer. The latest studies have shown that Ca?* also contributes to certain malignant
appearances, such as proliferation, invasion, migration and metastasis. Moreover, TRPV,
activation modulates the apoptosis-proliferation balance through the mechanisms beyond
Ca* signaling, and in some works TRPV, role in metastasis of cancer cells is mentioned.
Conclusions. Selective TRPV, activation or the increase in its expression has therapeutic
potential, conditioned by pleiotropic influence on the apoptosis-proliferation balance
in cancer cells. TRPV, blockage or reduction of its expression can mitigate hyperalgesia
caused by the tumor. In addition, TRPV, act as biomarkers of a range of cancers
(invasive breast carcinoma, epithelial ovarian and cervical cancer).
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3B’5130K pO6GOTH 3 HAOYKOBUMMU MPOrPAMAMM,
NAGHAMM | TEeMamH

Ctatta € hparMeHTOM MaHOBOI HayKOBO-4OCHIOHOI
pob6oTtn [depxaBHOi YCTaHOBU «IHCTUTYT MeanyHoi pagio-
norii Ta onkonorii im. C.IM. Tpurop’eBa HauioHanbHOI
akagemii MeanyHnx Hayk YkpaiHuy «BuaHauyeHHs chakTopis
NPOrHo3y Ta iHAMBIAyani3auia KOMMIEKCHOro mikyBaHHS
ni3HiX NPOMEHEeBUX ycknagHeHb». Homep AepkaBHOI pe-
ectpauii: 0118U001712, wndp temn: HAMH.03.19, npu-
knagHa, TepMiH BukOHaHHsA: 2019-2021 pp., KepiBHUK —
OVPEKTop IHCTUTYTY, AOKTOp MEAMYHUX HayK, npodecop
M.B. KpacHocenbCbKkui.

BCTYN

MoHHi KaHanu TpaH3WUTOPHOMO PeLenTOpPHOro MOTEH-
uiany (transient receptor potential channels — TRP) —
ue rpyna HeCeneKTMBHUX KaTiOHHWX KaHaniB, $Ki Ha
CbOrOAHILWHIN OeHb npeacTasneHi 7 nigrpynamn  [1]:
aHkipmHoBi (ankyrin, TRPA); kaHoHiuHi (canonical, TRPC);
mMenactatuHoBi (melastatin, TRPM); mykoniniHoBi (muco-
lipin, TRPML); nompC (no mechanoreceptor potential C,
TRPN); noniynctuHoBi (polycystic, TRPP) Ta BaHinoigHi
(vanilloid, TRPV (puc. 1)). Kpim TOro, octaHHiMm 4acom
OKpeMi [OOCMigHUKM BUAINAIOTb Y  CaMOCTIWHI  migrpynu
copomMenacTtatuHoBi (soromelastatin, TRPS); BaHinoigo-
nogi6Hi (vanilloid-like, TRPVL) Ta apixoxosi (yeast, TRPY).

3a pannmun nitepatypu [3 — 5], okpemi TRP-kaHanm
OEMOHCTPYIOTb  MiaBuWEeHY abo 3HWMXEHy eKcrpecio B
pakoBUX KNiTUHAX, sIka KOpPentoe 3i cTafieto 3MOosKiCHOro
npouecy [3]. Aktneauia TRP-kaHanis, ki ekcnpecytTbes
B PaKOBWX KIITUHAX, CYMPOBOMKYETbCH HAOXOMKEHHAM
Ca?" ta Na*, Wwo np13BoauTb A0 3POCTaHHsI KOHUEHTpauil
BKasaHMX WOHIB Yy LUMTONMA3Mi Ta CKEpOBYE KIiTUHMU
LWNsIXOM Hekposdy abo anonTto3dy [3]. MNpoTe, ua noTeHuinHa
TepaneBTMYHa CTpaTeria BMMarae CerneKkTMBHOI akTuBaLii
nesHoro TRP-kaHany y UifiboBMX pakoBMX KNiTUHAX.

B ocTtaHHi pokum Oyno BUSIBNEHO, LWO BaHINOIgHI
peuentopn 1 tuny (TRPV,) BigirpaloTe Baxnuey porb
y MyXIMHHOMY [eHesi, OCKinbku piBHi ekcnpecii TRPV,
3MiHIOIOTbCS Yy BaraTbox TMNax pakoBux KniTuH [6]. TRPV,

Relationship with academic programs,
plans and themes

TThe paper is a fragment of the planned research
project of State Organization «Grigoriev Institute for
Medical Radiology and Oncology of the National Academy
of Medical Sciences of Ukraine» «Determination of
prognosis factors and individualization of complex
treatment of late radiation complications». State regist-
ration number: 0118U001712, code: HAMH.03.19, applied,
period for performance: 2019 — 2021, led by Director

of Institute, Doctor of Medical Sciences, Professor
M.V. Krasnoselskyi.
INTRODUCTION
Transient receptor potential channels (TRP) are

a family of non-selective cation channels. To date, it is
divided into 7 subfamilies [1]: ankyrin, TRPA; canonical,
TRPC; melastatin, TRPM; mucolipin, TRPML; nompC
(no mechanoreceptor potential C, TRPN); polycystic, TRPP;
and vanilloid TRPV (Fig. 1). Besides, some researches
now consider soromelastatin, TRPS; vanilloid-like, TRPVL;
and yeast, TRPY as individual subfamilies.

According to the literature data [3 — 5], some
TRP-channels show increased or decreased expression in
cancer cells, which correlates with the stage of cancer [3].
The activation of TRP-channels, which are expressed
in cancer cells, is accompanied by the influx of Ca?
and Na*. It leads to the increase in concentration of
the mentioned ions in the cytoplasm and regulates the
cells by necrosis or apoptosis [3]. However, this potential
therapeutic strategy requires selective activation of
a certain TRP-channel in target cancer cells.

In recent years, it has been found that type 1 vanilloid
receptors (TRPV,) play an important role in tumoral
genesis, because the expression levels of TRPV1 change
in a lot of types of cancer cells [6]. TRPV1 became the
first identified representative of the subfamily of vanilloid
receptors and is the most well-known to this date. In 1997,
Caterina M.J. et al. characterized TRPV, as «a receptor
of capsaicin with chili pepper» [1, 7, 8, 9]. At present,
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Puc. 1. dinoreHetTnyHe gepeso TRP-kaHanis [2]
Fig. 1. The phylogenetic tree of TRP-channels [2]

CTaB nepwvM igeHTU(IikoBaHMM NpeacTaBHUKOM M-
rpynu BaHINoigHMX peLenTopiB W Ha CbOrOAHILIHIN OeHb
€ HanbinbLw getaneHo BuBdeHUM. Y 1997 p. Caterina M.J.
Ta cnisaBT. oxapaktepudysanu TRPV, ak «peuentop kan-
caiumHy 3 neputo yuni» [1, 7 — 9]. Ha cborogHiwHin geHb
peryndauis  (YHKLiOHaNbLHOI aKTUMBHOCTI Ta YyTNMBOCTI
TRPV, € 06’eKTOM iHTEHCMBHUX AochimKkeHb. [lo Hecneum-
iunnx  TRPV -mimeTukie Hanexats [10 — 12]. gia
TepmiyHoro cpaktopa (t Big +43,0 po +52,0°C); auunpos
(pH < 6); ankano3 (pH > 8); ioHHM gucBanaHc, 3miHa
TpaHCcMeMOpaHHOro noTeHuiany Ta iH. [o cneumdiyHmx
TRPV,-mimeTvkiB Hanexartb [13 — 15]:

— KOMMOHEHTU Cneuin (nepeBaKHO MeKyyux): Karncai-
umH: nepeub yuni (Capsicum frutescens) — 16 mnH oau-
HUUb nekyyocTi 3a wkanow Ckosina (OWC); riHrepon,
3iHrepoH: imbup (Zingiber officinal), kypkyma (Curcuma) —
16 Tmc. OWC; i3oTiouioHaTn: xpiH 3Bu4anHunm (Armoracia
rusticana), ripumus (Sinapis), Bacabi (Eutrema japonicum);
anniuuH: YacHuk (Allium sativum) Ta iH.;

— NpUPOAHI TOKCUMHW: pe3nHedEepOTOKCUH: Mornoyamn
cmonoHocHun (Euphorbia resinifera) — 16 mpng OLC;
TUHIaTOKCKH: monodan [NyaccoHa (Euphorbia poissonii) —
5,3 mnipg OLWUC); BaHinotokcmHn: DKTx (oTpyTa TMrpoBoro
TapaHTyna Tiger tarantula), VaTxs (oTpyta TapaHTyna
«TpuHigagcekun wespoH» (Trinidad chevron tarantula) —
0o 2 mnH OWC) Ta iH.;

— €HOOTEHHI Ta eK30reHHi Cnonyku: aHaHgamig (eTaHo-
namig apaxigoHosoi kucrotn), H,S, N-apaxigoHina-
MiHodbeHon (MetaboniT napaueTtamony), newkoTpieH B4,
CuSO,, FeSO,, kucnotn (pH < 6) Ta iH.

OcobrivBe Micue cepen €HOOrEHHUX aKTUBATOpIB
TRPV, saiimae N-apaxigoHineraHonamin ta feski mpo-
OYKTU MiNOOKCUIeHa3HNX NepeTBOpeHb apaxifoHOBOI KUC-
notn, 3okpema aHaHgamig (N-apaxigoHinetaHonamin),
Jerpajauisi sikoro Bege OO0 YTBOPEHHs1 cybctpaTty GiocuH-
Tesy enkosaHoigis [10]. Lle o6ymosnioe aktmeauito TRPV,
npw po3BuUTKY 3ananeHHst byab-akoi etionorii [10, 16].

AnonTtotnuHi edextn aktmeauii TRPV, nobpe oxapak-
TepusoBaHi, ofHak BigomocTed wopo Brnnmey TRPV,-
MIMETMKIB Ha npouecu nporidepauii Ha TenepiwHin yac
obmanb. 3B’A3yBaHHsI €K30reHHNX aroHIiCTiB 3 peLenTopom
TRPV, cynpoBOOXyeETbCA HAOXOMKEHHAM iioHiB Ca** 3
umMTo3onto B KkNiTMHy [17]. Bigomo, wo #oHn Ca* €

the regulation of functional activity and sensitivity of
TRPV, is an object of intensive research. Non-specific
TRPV,-mimetics include [10 — 12]: thermal factor effect
(t from +43.0 to 52.0°C); acidosis (pH < 6); alkalosis
(pH > 8); ion disbalance, change of transmembrane
potential, etc. Specific TRPV,-mimetics include [13 — 15]:

— Components of spices (mostly pungent): capsaicin:
chili pepper (Capsicum Frutescens) — 16 mil Scoville
heat units (SHU); gingerol, zingerone: ginger (Zingiber
officinal), curcuma (Curcuma) — 16 thsnd SHU; isothio-

cyanates: horseradish (Armoracia rusticana), mustard
(Sinapis), wasabi (Eutrema japonicum); allicin: garlic
(Allium sativum), etc.;

— Natural toxins: resiniferatoxin: resin spurge

(Euphorbia resinifera) — 16 bil SHU; tiniatoxin: Euphorbia
poissonii — 5,3 bil SHU; vanillotoxins: DkTx (Tiger taran-
tula toxin), VaTxs (Trinidad chevron tarantula toxin) —
up to 2 mil SHU, etc;

— Endogenous and exogenous compounds: ananda-
mide (arachidonic acid ethanolamide), H,S, N-arachi-
donoylaminophenol (paracetamol metabolite), leukotriene
B4, CuSO,, FeSO,, acids (pH < 6), etc.

Among the endogenous TRPV1 activators N-arachido-
noylethanolamide and other products of lipoxygenase
transformations of arachidonic acid take a special place,
in particular anandamide (N-arachidonoylethanolamine),
degradation of which leads to the formation of eicosanoid
biosynthesis substrate [10]. It causes TRPV, activation
in case of the development of inflammation of any
etiology [10, 16].

Apoptotic effects of TRPV, activation are well-charac-
terized, but, to this date, there are little data on the
influence of TRPV -mimetics on proliferation processes.
Binding of exogenous agonists to the TRPV, receptor
is accompanied by the influx of Ca? ions from the
cytosol to the cell [17]. It is known that Ca?" ions are
one of the main secondary messengers, since they play
an important role in lots of fundamental physiological
processes, including cell excitability, vitality, apoptosis
and transcription [18, 19]. The disbalance of intracellular
flow of Ca?* is associated with characteristics of different
types of cancer [18, 20, 21]. The latest studies have
shown that Ca?* also contributes to certain malignant
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OOHUM 3 KI/OYOBMX BTOPUMHHUX MECEHMIXKEPIB, BOHMU
BigirpaloTb BaxnmBy ponb y Haratbox yHAameHTanbHUX
dhizionoriyHux npouecax, BKMYauy 30yAnMBICTb KNiTWH,
X JKWMTTE3AATHICTb, anonTo3 Ta TpaHckpunuito [18, 19].
OncbanaHc BHYTPIWHLOKMITUHHOIO HaaxomkeHHs Ca?
TICHO MOB’A3aHMI 3 O3HaKamu PpisHUX BuaiB paky [18,
20, 21]. OcTaHHi gocnigKeHHst nokasanu, wo Ca?* Takox
Cnpusie OesKMM 3rOSKICHUM NposiBaM NyXIUH, TakMM SK
nponicdepadis, iHBasis, Mirpauis Ta metactasysBaHHs [22].
BapTye yBaru, o Ak NO3WTUBHA anocTepuyHa Moaynsuis
peuentopis TRPV, KnitTHHOI MembpaHu, Tak i akTuBalLlist
kaHanis TRPV,, nokanisoBaHux B eHOonsasmatu4yHomy
PETUKYNYMIi, MOB’A3aHi BUKMYHO 3 MNPOANOMNTOTUYHUM
wnaxom [14, 23, 24].

3Baxaloun Ha Te, LLO KITHYOBOK METOK MPOTUMYXINH-
HOT Tepanii € NepeLUKOKAHHA POCTY MNYXMUHWU LUNAXOM
NocuneHHs anonTo3dy Ta MiHiMisaLii nponidpepauii, moay-
nAUis akTUBHOCTI MOHHMX kaHan TRPV, e nepcnektsHO0
MiLLIEHHIO OHKOROTIYHOT NpakTukn [17].

MeTa po60TH — OxapakTepuayBaTh Cy4acHe YSBIEHHSsI
npo TepaneBTUYHUI NOTeHUian Moaynsuii akTMBHOCTi MOH-
HoOro kaHany BaHinoigHoro peuentopa TRPV, B oHKomoriy-
Hill NpakTWLi 3a AaHUMVW BIOKPUTUX NiTEPaTYPHUX Xepern.

MATEPIAAU TA METOAU AOCAIAXEHHA

Mig6ip ny6nikauin BMKOHAHO 3a GaszamMu [JaHuWX
PubMed (https://pubmed.ncbi.nim.nih.gov/), eBook
Business Collection (https://www.ebsco.com/), Clinical Key
Elsevier (https://www.clinicalkey.com), Cochrane Library
(https://www.cochranelibrary.com/) Ta Google Scholar
(https://scholar.google.com/) onybnikoBaHux y nepiog
2011-2021 pp., Y SKMX BUCBITMOBaNUCbL BiAOMOCTI Npo
MOHHI KaHanu TpaH3WTOPHOro PeLEenTOpPHOro mnoTeHuiany,
30KpeEMa Mpo BaHINOigHI peuenTopy MepLioro Tuny, ix
ponb y NyXSIMHHOMY r'eHe3i Ta TepaneBTUYHUI MOoTeHuian
MOLWYK NiTepaTypHUX [pKepen 3a KIHYOBUMW CrOBaMMu:
BaHinoigHi peuentopu (TRPV,), 3nosikicHi HOBOYTBOPEHHS,
NPOTUNYXNnUHHa Tepanisl, aroHictu/anTaroHict TRPV.,.
Ha gpyromy etani BuB4anucb pestome ctaten Ta BUKIoYa-
nucb nyonikauii, ski He BignoBiganu kputepisMm gocnia-
XeHHs. Ha TpeTbomy eTani BuMBYanuM MOBHIi TEKCTU Bi-
fOibpaHnx ctaTer Ha BiQNOBIOHICTb KPUTEPISAM BKIOYEHHS
[0 CNUCKY MniTepaTypy Ta peneBaHTHICTb JOCNIOXEHb.

PE3YABTATU TA iX OBFOBOPEHHS

OcTaHHi oBa gecatuniTrTa yeara 6araTbox OOCNIAHWKIB
npuKyTa 0O BMBYEHHS pPofi MOHHOMO KaHany BaHinoigHoro
peuentopa TRPV, y nepebiry nyxnuHHoro npouecy, agxe
3MiHM (NigBULLEHHA abo 3HWXKEHHS) SIK B eKCnpecii, TakK i
B aktueHocTi TRPV,, TicHO moB'a3aHi AK 3 NyXMAUHHWM
reHe3oM, Tak i 3 e(eKTUBHICTIO NPOTUMNYXIMHHOI Tepanii
[6, 17, 25]. ®yHKuioHanbHy ekcnpecito TRPV, BussneHo
B KIMITUHAX HU3KW MyXIWH, BKIOYAKYM KNiTUHHI NiHiT paky
rpyoHoi 3anosu nognHun (MCF-7 Tta BT-20), knitvHm
BCPAP-naninspHoi kapuMHoMM LMTOMNOAIOHOT 3anosu
noguHKn, paky npoctatn (LNCaP ta PC-3), kniTuHn paky
ypoTenito Ta rniomy [1].

Mogaynsuia aktusHocTi TRPV, nputamaHHa wmpokomy
CNEKTPY CMOMyK $IK CUHTETUYHOrO, TaK i MNpPUPOAHOro
noxomkeHHs. Haiisigomiwmm aroHictom TRPV, Buctynae
KancaiuuH, eeKTUBHICTb $IKOro NPOAEMOHCTPOBaHa B
nikyBaHHi pi3HUX BUAIB paKy [26], BKMYaym pak npocTa-
TV [27], ToBCTOI KMWwKK [28] Ta pak rpygHoi 3anosu [29].

appearances, such as proliferation, invasion, migration
and metastasis [22]. It is worth mentioning that both
positive allosteric modulation of the TRPV, receptors
of the cell membrane and the activation of the TRPV,
channels, located in the endoplasmic reticulum,
are associated exceptionally with pro-apoptotic pathway
[14, 23, 24].

Taking into account the fact that the main purpose
of antitumor therapy is the prevention of tumor growth
by apoptosis increase and minimization of proliferation,
the modulation of TRPV, ion channels activity is a pers-
pective target of oncological practice [17].

The objective of the study was to characterize the mo-
dern concept of therapeutic potential of modulation of the ion
channel activity of vanilloid receptors TRPV, in oncological
practice according to the data from open literature sources.

MATERIALS AND METHODS

Publications were selected from the following data-
bases: Pubmed (https://pubmed.ncbi.nim.nih.gov/), eBook
Business Collection (https://www.ebsco.com/), Clinical Key
Elsevier (https://www.clinicalkey.com), Cochrane Library
(https://www.cochranelibrary.com/) and Google Scholar
(https://scholar.google.com/). In these publications,
published between 2011 and 2021, the data on the ion
channels of the transistor receptor potential were eluci-
dated, particularly on type 1 vanilloid receptors, their role
in tumoral genesis and the therapeutic potential of the
modulation of their activity. At the first stage, the literature
sources were searched for by the following keywords:
vanilloid receptors (TRPV,), malignant tumors, antitumor
therapy, TRPV, agonists/antagonists. At the second
stage, the abstracts of the articles were reviewed, and the
publications which didn’t meet the criteria of the research
were excluded. At the third stage, the full texts of the se-
lected articles were reviewed for compliance with inclusion
criteria for literature sources and relevance of the studies.

RESULTS AND DISCUSSION

For the last two decades, the researchers have been
giving attention to studying the role of the ion channel of
the vanilloid receptor TRPV, in the progression of tumor
process because the changes (increase or decrease)
in expression, as well as in TRPV, activity, are associated
with both tumoral genesis and efficacy of antitumor
therapy [6, 17, 25]. TRPV, functional expression was
detected in the cells of various tumors, including cell
lines of human breast cancer (MCF-7 and BT-20),
human papillary thyroid carcinoma BCPAP cells, LNCaP
and PC-3 prostate cancer cells, urothelial and glioma
cancer cells [1].

The modulation of TRPV, activity is peculiar to
a wide range of compounds of both synthetic and
natural origin. The most well-known TRPV1 agonist is
capsaicin, the efficacy of which was shown in the treat-
ment of different types of cancer, [26] including prostate
cancer [27], colon cancer [28] and breast cancer [29].
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[poTe 4yepe3 HecenekTMBHY LMTOTOKCUYHY Ail0 Kancai-
unHy Ha TRPV, -NosUTMBHI iMyHHi KNiTUHKX Ta HoLMLenTopK
€ aKTyanbHUM CTBOPEHHS BWCOKOTOYHOI CUCTEMW [JO-
cTaBku woro 6e3nocepenHbo y nyxnuHy [30]. Came Tomy
HM3Ka JocnigxeHb Gyna cnpsiMoBaHa Ha po3pobKy Hanis-
MpoBiAHMKOBOTO  hOTOTEPMIYHOTO HaHoaroHicta TRPV,
nigBuiLeHoi TovHocTi. Zhen X. Ta cniBaBT. (2018 p.) [31]
npooeMoHCTpyBanu  Mepwun  npuknag  cneuudivyHor
B3aemopii TRPV, Ta AucTaHUifHO-KepoBaHOi CuUcTeMu
[OCTaBKM KancaiuMHy pakoBMM KMiTMHaM — 3anporo-
HOBaHO 3aCTOCYBaHHS Y SKOCTi HaniBNpoBigHWKa nonimep-
HOI HaHo4yacTKM (POTOHHOro GiocymicHoro matepiany ans
GiogncTpub’iouii kancaiumMHy 6e3nocepaHbO OO0 MyXIUHM.
BuBinNbHeHHs iHKancynboBaHOro KancaiuuHy i3 HaHocuc-
TEMW JOCTaBKU aKTMBYBanocChb iHpayepBOHUM OMPOMIHIO-
BaHHAM Ta 3abesnedyBano BMCOKY NoKarbHY KOHLEHTpa-
Ljt0 ocTaHHbOro 6e3nocepenHbo Y NyXIMHHOMY BOMHMLL,
IO [03BOMSAE NPOBOAUTM crieundidyHy Tepanito pakoBUMM
KNiTMHaMM NpU HU3bKIN cucTeMHin fosi [25, 31].

Poab TRPV, y npouecax anonTtosy

Ta npoaicpepauii

MepeBaxHa OinbuwicTb gocnigkeHb wWnaAxiB 3arnbeni
KNiTMH BCTAHOBUNM 3B'A30K MiX akTusauieo TRPV, Ta
anonTo3oM SIK pakoBMX, TaK i OOOPOSKICHMX HOBOYTBO-
peHb [17]. Y [DOCRIAXEHHAX Ha KIMITUHHUX MNiHIAX paky
HEpBOBOI CUCTEMMU, KONTOPEKTAINBHOIo paky, paky eHaoMeT-
pis, HMPOK Ta LKIipU BUSABMEHE 3HWKEHHSA eKCnpecii
TRPV, NopiBHAHO 3i 340POBMMM KMiTUHaMK, LIO MOXe
BKasyBaTW Ha NepeBakHO npoanonToTudHy ponb TRPV,
B nyxnuHax. 3a uMx yMOB aKkTMBaLjis Ta noganblua CTumy-
nauis TRPV, MOXyTb NOTEHLjl0BaTU BPOAXKEHUIA anonTo-
TUYHWIA WAX. Y NepeBaxHih BinbloCTi KNiTUHHMX NiHiA
anonTo3 nocuntoeTbes aroHictamn TRPV, i 3HmkyeTbCA
nig BnavMBoM aHTaroHictis TRPV, [17].

IcHye Hu3Ka wWNAxiB, 4Yepe3 AKi akTMBauid KaHany
TRPV, BnnuBae Ha anonto3d abo nponigepalio, oKkpemi
3 SKMX € KOHKYPEHTHUMU. CurHambHi MexaHi3mu, sKi
ornocepeakoByoTb NpoanonToTuyHi edektn TRPV,, ditoTe
yepes  MITOXOHAPIi, eHAONNasMaTU4HUA  PETUKYMYM,
S4p0 Ta umTtosons [17, 32 — 36].

Ockinbkn aktuBauia TRPV, moaynioe GanaHc anon-
To3y-nponicepauii 3a AOMNOMOro MexaHi3MiB, WO BUXO-
OsTb 3a Mexi nepefavi curHanis Ca?*, Bapto posrnsgatu
NNenoTPOnHi edeKkTn BaHINOIAHMX peuenTopiB Yy pakoBUX
KniTMHax. YucneHHi HasBHi 3acobu nikyBaHHA paky,
BKIIOYAKOYM CMOMYKU MeTaniB, aHTumetaboniTu Ta pisHi
NPUPOAHI Ta CUHTETUYHI OpraHiYHi MONEeKynu, NopyLUyTb
romeoctas Ca?* i, TuM camum, cnpusatoTb anonTtosy [37, 38].

Micue arosicTis TRPV, y ximioTepanii

Zheng L. Ta cnigaBT. (2016 p.) [39] BCTaHOBWMMM, WO
aktmeauia TRPV, cnpuse aHtunponicepatvsHiii edek-
TMBHOCTI a@HTpauUMKMiHOBOro 3acoly nipapybiluunHy, SKWN
BMKOPWUCTOBYETLCH AONA BHYTPILLHBOMIXYPOBOI XimMioTepa-
niT NOBEPXHEBOro paky cevyoBOro mMixypa. Tomy cTumynsuis
TRPV, moxe 6yTu cTparTerieio NiABMLIEHHS eEKTUBHOCTI
TpaguUiiHUX XiMioTepaneBTUYHMX 3acobiB MpoTu paky
ceyoBoro Mixypa [39]. KombGiHoBaHe X 3acTocyBaHHS
TRPV,-aHTaroHicTiB Ta XimioTepaneBTUYHUX 3aCOBiB 3HU-
Xye edpeKTUBHICTb OCTaHHIX. Tak, gocnigxeHHs Deveci H.A.
Ta cniBaBT. (2018 p.) [40] nokasanu, wo KombGiHOBaHe
3acTtocyBaHHsA  5-cbtopypaunny Ta TRPV, -aHTaroHicta
KancaseniHy CynpoBOAXXYBanoCb HWKYMM MNPOTUNYXINH-
HUM edeKTOM Ha KNITUHHIW MiHii paky rpyaHoi 3anosu
mognHn MCF-7, Hixk 3acTocyBaHHS Tinbku 5-cotopypauuny,

However, due to the non-selective cytotoxic effect of
capsaicin on TRPV -positive immune cells and nociceptors,
the creation of a high-precision system for its administ-
ration directly into the tumor is a topical issue [30].
That's why a number of studies has been aimed at
developing a highly precise semiconducting photother-
mal TRPV, nanoagonist. Zhen X. et al. (2018) [31] demon-
strated the first example of specific interaction of TRPV,
and remotely controlled capsaicin delivery system by
the cancer cells — the use of the polymer nanoparticle
of photonic biocompatible materials as a semiconductor
for the capsaicin biodistribution directly into the tumor
was suggested. The release of encapsulated capsaicin
from the delivery nanosystem was activated by infrared
light and provided its high local concentration at the tumor
site, permitting specific cancer cell therapy at a low
systemic administration dosage [25, 31].

TRPV, role in apoptosis and proliferation

The vast majority of the studies on the ways of cell
death elucidated the connection between TRPV,
activation and apoptosis of both malignant and benign t
umors [17]. In the studies on the cell lines of the nervous
system cancer, colorectal cancer, endometrial cancer,
kidney and skin cancer, the reduction in TRPV, expression
in comparison with the healthy cells was detected. It may
indicate a primarily pro-apoptotic role for TRPV, in the
tumors. Under these conditions, the activation and
subsequent stimulation of TRPV, can potentiate the innate
apoptotic pathway. In the vast majority of cell lines,
apoptosis is increased by TRPV1 agonists and down-
regulated by TRPV, antagonists [17].

There are several pathways through which TRPV,
channel activation affects apoptosis or proliferation; some
of them are competitive. Signaling mechanisms that
mediate the pro-apoptotic effects of TRPV, act through
the mitochondria, endoplasmic reticulum, nucleus and
cytosol [17, 32 — 36].

Since TRPV, activation modulates the apoptosis-
proliferation balance through the mechanisms beyond
Ca?* signaling, pleiotropic effects of the vanilloid receptors
in cancer cells are worth considering. Numerous existing
anti-cancer therapies, including metal compounds,
anti-metabolites, and various natural and synthetic
organic molecules, disrupt Ca?* homeostasis and thereby
promote apoptosis [37, 38].

Place of TRPV, agonists in chemotherapy

Zheng L. et al. (2016) [39] determined that the
activation of TRPV, promotes the anti-proliferative
efficacy of pirarubicin, an anthracycline agent used for
intravesical chemotherapy of superficial bladder cancer.
Therefore, TRPV, stimulation may represent a strategy
to increase the efficacy of traditional chemotherapeutic
agents against bladder cancer [39]. Combined use of
TRPV, antagonists and chemotherapeutic agents reduces
the efficacy of the latter ones. Indeed, Deveci H.A. et al.
(2018) [40] showed that combined use of 5-Fluororacil
and TRPV, antagonist capsazepine was associated
with a more reduced effect on MCF-7 human breast
cancer cell lines than the use of 5-Fluororacil alone
which was indicated by a significantly higher level of
apoptosis of the cancer cells against the background
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Ha WO BKa3ye 3HA4YHO BULLUIA piBEHb anonTo3y pPaKOBWX
Knitui Ha i aktmeauii TRPV,. Kosar P.A. Ta cnisas.
(2016 p.) Ha KkniTMHax paky rpygHOI 3anosu MavHU
MCF-7 BcTtaHoBunM, WO KOMGIiHOBaHe 3acTOCyBaHHS
nokcopy6iumnHy Ta TRPV,-aHTaroHicTa MenartoHiHa npusso-
OVNO [0 3HWXKEHHS iHTEHCMBHOCTI [OKCOPYObiunH-iHaYyKO-
BaHOro HaaxomkeHHss Ca?* B knituHu [41]. Ortega-
Guerrero A. Ta cniBaBT. [42] nokasanu, WO OAHWM 3i
WNAXiB HaAXOMKEHHS [OKCOPYODIiLMHY MOXe BUCTynaTu
came WoHHUI kaHan TRPV,, ane Tinbkn Todi, Konu kaxan
poswmpeHnin. Ha ocHOBI UMX pe3ynsTaTiB aBTopu npunyc-
™inu, wo kaHan TRPV, moxe cnyrysatv Wnsxom Ans
CUCTEM [OCTaBKN MPOTUNYXIMHHUX NpenaparTie. He3Baxa-
oYM Ha Ui GaraTooliusitovi pesynbraT, He MOXHa BUKIHO-
YUTW ICHYBaHHA W iHWWX MeXaHi3MiB TpaHCMopTy XiMmio-
TepaneBTUYHMX areHTiB i mManux Monekyn abo ceHcubi-
nisauii knituH [1]. B Tom ke 4ac cnig 3asHaunth, LWo
3aCTOCYBaHHS [OKCOPYOILUMHY 34aTHE CMPUYMHWTUA pO3-
BUTOK Kapgiomionarii, B Toi 4ac Ak TRPV,-onocepenko-
BaHe iHribyBaHHA npoanontoTuyHoro Ginka Bax € noteH-
LiMHAM LUNISAXOM, 3@ [0MOMOFOK SIKOro MOXHa 3anobirtu
ubomy nobiyHomy edpekty [43].

IMyHoonocepeakosaHi ecbekTn aktusawii TRPV,

Bigomo, Lo npouec 3ananeHHs Ta CKnagHi B3aemogii
MK IMYHHUMU Ta PakoBUMU KNiTMHAMU B MIKPOOTOYEHHI
NyXNMHU CTUMYMIOKTb Ta POPMYIOTb pe3ynbTaT Heonnac-
TU4HOro 3axsoptoBaHHa [1]. TRPV, ceHcubinisyeTbeca me-
fiatopamMu 3ananeHHs i Koro akTuBalis Moxe Npu3BecTy
[0 BUBIMbHEHHSA NenTuay, NOB'A3aHOM0 3 KanbUMTOHIH-TEH
cnopigHeHnm nentugom (CGRP) ta cybetaHuii P — Bigo-
MUX Mpo3ananbHux cakTopiB. 3 iHWoro GoOKy, akTMBauis
TRPV, Takox Moxe npnu3BecTy 4o cekpeLil HeriponenTtuais
3 npoTu3ananbHUMKU BNacTMBOCTSAMM, TakMx SK COMaro-
ctatuH [1, 44]. Yepe3 WNPOKMIA CNEKTP IMYHHUX KMITWH,
B AKMX eKkcnpecyoTbest TRPV, (Makpodhary, HerTpodinm,
T-KNiTUHKW, OEHAPUTHI KNiTUHW), akTMBauif BaHINoigHMX
peLenTopiB MOXe iHAYyKyBaTu nporicdepaldito, onocepeako-
BaHy npolecom 3ananeHHs [17].

Erin N. (2020 p.) [45] Ha wmogeni meTacTaTtu4Hol
KapuuMHOMW TpyaHOI 3ano3v NpOOEMOHCTPYBaB, LUO
CUCTEMHe 3acToCyBaHHA HM3bkMX [03 TRPV. -mimeTnka
KancaiuuMHy CynpoBOMXKYETbCA MpoTu3ananbHuM edek-
ToM. Llen pesynbrar cBiguuTb, WO akTMBaUis KaHanis
TRPV, Ha CeHCOpHMX HeMpoHax MOXe BMKMMKaTh NpoTu-
NYXINWHHY iIMYHHY BignoBigp.

TRPV, Ta MeTACTA3YBAHHA PAKOBUX KAITHH

MeTacTtasyBaHHs, ke € OfHi€l0 3 OCHOBHMX MPUYMH
cMepTen BiO paky, BUMarae OBOX PaHHIX NoAin: mirpauii
Ta iHBasii [6, 46]. HewopnaBHo 6yno BusABNEHO, WO nepe-
nada curHanie Ca?* TicHO MoB’sisaHa 3 KaHLEpOreHe3oM
Ta meTacTtasyBaHHAM [47 — 49], ane nuwe B KinbKox nosi-
AOMMeHHaAX 3ragyeTbes ponb TRPV, y meTacTasysaHHi pa-
KoBWX KNiTWH. JocnigxeHHs Xu S. Ta cnieasT. (2018 p.) [50],
30cepeamBLUMCEL Ha pori kancaiuuHy B knitTnHax BCPAP-
naninspHoi KapunuHOMK LUTONOAIGHOI 3ano3n, nokasano,
Lo KancaiuyH iHribye mirpadito KniTuH sanexHo Big TRPV,.
[aHi ceigyatb mpo Te, wo TRPV, moxe BnnueBatu Ha
No3akniTUHHUIA MaTPUKC, SKUA Bidirpae BupillanbHy porb
y npoueci MeTtactasdyBaHHs [50, 51] i, TakuM 4YnHOM, pery-
nAauii iHBa3MBHOCTI KNiTUH. Y pgocnigxeHHi [52] npoae-
MOHCTpOBaHoO, wWo aroHictT TRPV, metaHaHaamin moxe
iHribyBaTu KNiTMHHY iHBA3Iil0 B KNITMHAX KapUMHOMM LUWUIAKA
MaTknm noguHu-Hela, iHAYKyHOUM EeKCMpecito  TKaHWH-
Horo iHribiTtopa matpukcHux MetanonpoteiHas (TIMP-1).

of TRPV, activation. Kosar P.A. et al. (2016) established
on MCF-7 human breast cancer cell lines that combined
use of doxorubicin and TRPV, antagonist melatonin led
to the reduction in intensity of doxorubicin-induced Ca?
influx into the cells. [41]. Ortega-Guerrero A. et al. [42]
demonstrated that the ion channel TRPV, can serve
as one of the pathways for doxorubicin influx but only
when it is extended. Based on these results, the authors
assumed that TRPV, channel may serve as a pathway
for delivery systems of antitumor drugs. Despite the
promising results, one can’'t deny the existence of
other transportation systems of chemotherapeutic
agents and small molecules or cell sensitization [1].
At the same time, it should be noted that the use of
doxorubicin can contribute to the development of
cardiomyopathy whereas the TRPV,-mediated inhibition
of the pro-apoptotic Bax protein can potentially prevent
this side effect [43].

Immune-mediated effects of TRPV, activation

It is known that the inflammation process and complex
relations between immune and cancer cells in the tumor
microenvironment stimulate and form the result of neo-
plastic disease [1]. TRPV, is sensitized by the inflammatory
mediators, and its activation can lead to peptide release,
associated with calcitonin gene-related peptide (CGRP)
and substance P — known anti-inflammatory factors.
On the other hand, the activation of TRPV, can also
lead to the secretion of neuropeptides with anti-inflamma-
tory features such as somatostatin [1, 44]. The activation
of the vanilloid receptors may induce proliferation,
mediated by the inflammation process due to the
wide range of immune cells (macrophages, neutrophils,
T-cells, dendritic cells) in which TRPV, are expressed [17].

Erin N. (2020) [45] showed on example of metastatic
breast carcinoma that systematic low-dose use of TRPV,-
mimetic capsaicin was accompanied by anti-inflamma-
tory effect. This result indicates that the activation
of TRPV, channels on sensory neurons can cause
antitumor immune response.

TRPV, and metastasis of cancer cells

Metastasis, which is one of the main causes of death
from cancer, requires two prior events: migration and
invasion [6, 46]. It has been found recently that the trans-
mission of Ca?" signals is associated with carcino-
genesis and metastasis [47 — 49], but the TRPV, role
in the metastasis of cancer cells is mentioned only in
several works. Xu S. et al. (2018) [50], who focused
on the role of capsaicin in human papillary thyroid
carcinoma BCPAP cells, elucidated that capsaicin inhibited
cell migration depending on TRPV,. According to the data,
TRPV, can affect extracellular matrix, which plays vital
role in metastasis process [50, 51], and thus, in the
regulation of cell invasion. In the research [52], it was
shown that TRPV, agonist metanandamide can inhibit cell
invasion in Hela uterine cervix carcinoma cells by
inducing the expression of tissue inhibitor of metallo-
proteinases (TIMP-1). TRPV,-mimetic capsaicin signifi-
cantly reduces migration and invasion of human papillary

Ornsg nitepatypu

Literature review



YKpaiHCbKWI pafionoriYHWi Ta oHkonorivyHum xxypHan. 2022. T. 30. Ne 1. C. 67-77
Ukrainian journal of radiology and oncology. 2022;30(1):67-77

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

TRPV,-MiMeTuK KancaiuMH 3Ha4HO 3MeHLlye Mirpauito
Ta iHBasito knituH BCPAP-naninspHoOi kapunMHOMK LUMTO-
nopibHoi 3ano3n nmoguum [1, 50]. B Toi e yac Huang R.
Ta cniBaBT. (2019 p.) [53] npogemoHcTpyBanu, LWO
aktueauia TRPV, cnpuse nponidepadii Ta mirpauii KnituH
NIOCKOKIMITUHHOTO paKy CTPaBOXOAY.

AHOATE@TMHHA AKTUBHICTb MOAYAALLI TRPV,

Mogpynsuia aktusHocTi TRPV, mae noseaeHuit aHasnre-
TUYHWIA MOTEHUian, afXe BaHINOIgHI peuenTopu ekcnpecy-
I0TbCSI Ha YYTNMBUX HeWpoHax cucteM Onykaw4oro i
TpiYacToro HepBiB, B CUMMNATUYHUX HEPBOBUX CMIETEHHSIX
KWLLKIBHWMKA, CEYOBOrO Mixypa, B [OESKUX CTPYKTypax
LeHTpanbHOI HepBOBOI cUcTeMH (CTpiaTyMm, rinokamn, sapa
MO304Ka), @ TaKoX Yy KIiTUHaX iHWKX TKaHuH [3, 54 — 56].
Hartel M. Ta cniBaBT. NpogeMOHCTpyBanu, WO eKcrnpecis
mMaTtpu4Hoi  puBoHykneiHosoi kucnotu TRPV, Buua B
TKaHWHI MigWNyHKOBOI 3ano3vM Yy XBOPWUX Ha pak nig-
LUMYHKOBOI 3anosu, sKi nosigomnsanu npo Ginbw Buco-
kuii piBeHb 6onto [57]. Asai H. Ta cnieaBT. [58] Ha mogeni
OHKororiyHoro Gomnto BcTaHoBuK, WO TRPV -aHTaroHict
KancaseniH MpWrHidye rinepyyTnmBiCTb, CMNPUYMHEHY iHO-
Kynauielo nyxnuHHux knitmH. Lle gossonuno  3pobuTn
npunyLleHHs, wo 3miHeHa ekcnpecia TRPV, y pakoBux
KniTMHaxX noe’s3aHa i 3 rinepanresielo, CNpUYNHEHO
HoBoyTBOpeHHAM [3]. KpiMm TOro, TpuBana BWCOKOAO3HA
aia TRPV,-aroHicTiB Ha nepBuHHI adepeHT BUKIMKaE
iX TpuBany pedpaKTepHiCTb (QeceHcuTM3alilo), Lo Tex
CYNPOBOMKYETLCS aHANTETUYHUM eHEKTOM.

MporHocTU4He 3Ha4eHHSA TRPV,

Ha cborogHilwHi AeHb B aBaHrapAi Cy4acHOi OHKoMorii
nepebyBaTb [OOCNIOKEHHS, 30CEPEMKEHi Ha PO3KPUTTI
MOMEKYINSIPHOrO NaToreHe3dy paky Ta BWBYEHHI OGinbL
cneundivyHmMx Ta eqEeKTUBHUX MPOrHOCTUYMHUX MapKepiB
ONs NoKpalleHHs  pesynbraTtiB - NikyBaHHSA  MauieHTiB.
Kpim noteHuiany sk TepanesTuyHoi uini, TRPV, Takox
Mae MpPOrHOCTUYHE 3HaveHHs. Byno npunyweHo, wo
TRPV, nos’AisaHuin 3 xapakTepucTukamu nponidepadii,
AndbepeHuitoBaHHs Ta iHBasil KNiTUH paky [59, 60].

Ha cborogHiwHii aeHb Bxe goseaeHo, wo TRPV, —
edekTuBHi  Giomapkepy npu  iHBa3UBHI  KapUUHOMI
rpyaHol 3anosu, eniTenianbHOMYy paKy S€4YHWUKIB Ta
LMK MaTku [61 — 63].

BUCHOBKMH

1. CenektueHa akTuBauis TRPV, a6o nigsuleHHs!
MOro ekcnpecii Mmae TepaneBTUYHUI MOTeHUian, obymoB-
NeHNA NNenoTponHMM BNNMBOM Ha GamaHc anontosy-
nponicdepadii 'y pakoBux kniTmHax. Llen nigxin pae
MOXIMBICTb 3MEHLWMTU MNOBIYHI edeKkTM Big CUCTEMHOrO
3acTOCyBaHHS XiMioTepaneBTUYHMX 3acobiB abo BMCOKO-
[O3HOI MPOMEHEeBOI Tepanii 3a paxyHOK ChpsiMOBAHOroO
BnnuBy 6e3nocepeHbO Ha PaKOBi KITITUHK.

2. 3HwkeHHs ekcnipecii TRPV, sgatHe HiBenosaty
rinepanresito, CnNpuyYnHeHy nepebirom 3nosikicHoro npo-
uecy. Kpim Toro, GrnokyBaHHs BaHINoigHWX peuenTopiB
TRPV,-aHTaroHictamm abo BucokodosHow pieo TRPV,-
aroHiCTiB Ha MNEepBMHHMX ad)epeHTax 3gaTHe BUKIMKAaTK
iX TpMBany geceHcuTM3auito.

3. lpeHTndikauia ekcrnpecii TRPV, Buctynae novex-
UirHUM cneundiyHnM GioMapKepoM HU3KM OHKOMOTiYHUX
3axBOPIOBaHb (iHBa3WBHa KapuwHOMa rPyAHOI 3arosw,
eniTenianbHUA pak SEYHNUKIB Ta UMK MATKK).

thyroid carcinoma BCPAP cells [1, 50]. At the same time,
Huang R. et al. (2019) [53] revealed that the activation
of TRPV, contributed to proliferation and migration of
esophageal squamous cell carcinoma cells.

Analgesic activity of the modulation of TRPV,

The modulation of TRPV, activity has a proven anal-
gesic potential since vanilloid receptors are expressed
on the sensory neurons of the vagus nerve and the
trigeminal nerve systems, in sympathetic nerve plexuses
of colon and bladder, in some structures of central nervous
system (striatum, hippocampus, nuclei of the brain),
and in the cells of other tissues. [3, 54 — 56]. Hartel M.
et al. showed that the expression of matrix ribonucleic
acid of TRPV, was higher in the tissue of pancreas
in pancreatic cancer patients, who reported a high level
of pain [57]. Asai H. et al. [58] in their study on cancer
pain determined that TRPV, antagonist capsazepine
reduced hypersensitivity, caused by cancer cells inocu-
lation, and assumed that the changed TRPV, expression
in the cancer cells was associated with hyperalgesia,
caused by the tumor [3]. In addition, the long-term high-
dose effect of TRPV, agonists leads to their long
refractoriness (desensitization) which is also accompanied
by analgesic effect.

Prognostic significance of TRPV,

To this date, the research, focused on the analysis
of the molecular pathogenesis of cancer and the study
of more specific and effective prognostic markers for
improving the results of the treatment, have taken the
leading place in modern oncology. Aside from the potential
as a therapeutic target, TRPV, also has prognostic signi-
ficance. It was assumed that TRPV, was associated with
characteristics of proliferation, differentiation and invasion
of cancer cells [59, 60].

It has already been proved that TRPV, are effective
biomarkers in invasive breast carcinoma, epithelial
ovarian and cervical cancer [61 — 63].

CONCLUSIONS

1. Selective TRPV, activation or the increase in its
expression has therapeutic potential, conditioned by
pleiotropic influence on the apoptosis-proliferation ba-
lance in cancer cells. This method allows the side effects
from systematic use of chemotherapeutic agents or
high-dose radiation therapy to be reduced due to the
direct effect on the cancer cells.

2. The reduction in TRPV, expression can mitigate
hyperalgesia, caused by the progression of the tumor
progress. Moreover, the blockage of the vanilloid recep-
tors by the TRPV, antagonists on primary afferents
may cause their long desensitization.

3. The identification of TRPV, expression acts as
a potential specific biomarker of a range of cancers
(invasive breast carcinoma, epithelial ovarian and
cervical cancer).
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Prospects for further research

The given data serve as a substantiation of the perspective of
the research on the biomechanisms of the efficacy potentiation
and assessment of the chemoradiation therapy toxicity against
the background of TRPV1-mimetics use. The study of analgesic
potential of the modulation of the activity of vanilloid receptors in
oncological patients is another topic for research. It is also appro-
priate to determine relationship between TRPV, hyperexpression
and the tumor recurrence and metastasis for establishing the prog-
nostic significance of the identification of the vanilloid receptors.
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