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AHHoOTaIUs

TaHHBIN 0030p CyMMUpPYET COBPEMEHHBIE TIPe/ICTAB/IEHHS] O MOJIEKY/IIPHBIX MeXaHW3MaX
JIeVCTBUS IPUPO/IHBIX COeIMHEHUI — pecBepaTposia, KypKyMUHa M MOHO/IaypHUHa — B
KOHTEKCTe OHKOJIOTUYeCKHX 3a00/ieBaHNii. Ba)KHO 0TMeTHTB, UTO CTaThsl HallpaB/ieHa
WCK/TFOUUTETbHO Ha U3ydyeHre OMOXUMUUYECKUX U MOJIEKYJIIPHBIX aCleKTOB MX /IeHCTBUS U He
SIB/IAETCS PYKOBO/CTBOM K MPUMEHEeHHI0. ABTOD sIB/ISIETCS] HE3aBUCHMBIM UCCJIe/I0OBATEIEM,
JIMYHO CTOJIKHYBIIIMMCSI C OHKOJIOTUUYEeCKUM 3a00/IeBaHUEM, U CTAaBUT I1€/TbI0 MIPUBJIEUD
BHUMaHHe Hay4YHOTO COODIIECTBA K U3yUEHUIO ITUX MEXaHU3MOB, He yTBep/as 00 ux

3¢ dekTHBHOCTH 1 He TTpU3bIBasi K caMoJieueHuto. JIroboe ucIiob30BaHue OUOTOTUeCcKH
aKTUBHBIX JI00ABOK [IOJPKHO COT/IACOBLIBATLCS C JIEYAIM BpauoM, 0COOEHHO TpH
OHKOJIOTHYeCKUX 3abosieBaHussiX. OCHOBHOM BBIBO/T PaOOThI 3aK/TFOYAeTCS B TOM, UTO, HECMOTPSI
Ha MHOT0O0eIIaroII1e IOKIMHUYeCKHe JaHHbIe, KITMHUYeCKOe TPUMeHEHHe 3TUX COeIMHEeHUH
C/Iep>KUBAETCs TTpo0/ieMol HU3KOoM OMO/IOCTYTITHOCTH U HeJJOCTaTKOM MacITabOHBIX
PaH/IOMU3MPOBAHHBIX UCC/IEIOBAaHUM, 0COOEHHO /11 MOHOJIaypHHa.

KiioueBble c/10Ba: pecBeparpoJ, KYPKyMHH, MOHOJIAypHH, IPOTHBOOMYXO0J/IeBble MeXaHU3MBl,
arionTo3, aHrUoTeHe3, OMOOCTYITHOCTh, OHKOJIOTUsI, HAHO(OPMY/JISILIAY.

BBeaeHnue

[IpuposHbIe coeMHEHNSI PACTUTENBHOIO NTPOMCX0XKAEHHs M3/laBHa TIPUB/IEKAI0T BHUMaHUe
vcceioBaTesie B 06/1aCTH OHKOJIOTHH O/1arofiapsi X MHOTOKOMITOHEHTHOMY JIEMCTBUIO U
OTHOCUTE/TbHO HHU3KOW TOKCMYHOCTH 10 CPaBHEHHIO C K/IaCCUUeCKUMHU LuTocTaTukaMu. Cpesin
HUX HanboJsiee W3ydyeHbl KYPKYMHH (AvdepyiouiMeTad, OCHOBHON KYPKYMUHOW/| KyPKyMbI) U
pecBeparpo (TpaHc-3,5,4'-TpUrHAPOKCUCTUILOEH, COZiep Kall[UiiCs B KOXKype BUHOTPaa,
arofax v apaxvce). MoHoiaypuH (MOHOT/TMLIEPU]] JTAyPUHOBOM KUCJIOThI) MEeHee U3y4yeH B
OHKOJIOTHYeCKOM KOHTeKCTe, HO 00/1aJjaeT Zl0Ka3aHHOW TIPOTUBOBUPYCHOM U aHTUMUKPOOHOM
aKTHUBHOCTHIO. HecMOTpst Ha 0OHazie)KUBarOIIIMe IaHHbIe TOKTMHUYEeCKUX UCCIeZIOBaHUMH,
KJIMHAYeCcKoe TIpUMeHeHte 3TUX COeJJMHeHUI orpaHnueHo due to HU3KOM OMO/JOCTYIMHOCTH U
He/IOCTaTKa MaCIITaOHBIX KITMHUUECKUX UCTbITaHuH. []enb qaHHOTO 0630pa —
CUCTEeMaTH3UpPOBaTh COBPEMEHHBIE JaHHbIE O MOJIEKY/ISIPHBIX MeXaHU3MaXx /1elCTBHUS ITUX
COeIMHEHWW U OL|€HUTh MOTeHLa/bHble MePCIeKTUBbI UX TPUMEHEHUsSI B OHKOJIOTHH.

1. MoiekynsipHble MeXaHU3MbI AeHCTBUSA
1.1. PecBepaTpon

PecBepaTpoyi TiposiBJisieT 1yieoTporHble 3¢ heKThl Ha KIeTOYHOM YPOBHE, BO3/IeMCTBYS Ha
MHO>KeCTBO 3BeHbEB KaHIL|eporeHesa:

e BimsHHMe Ha aNIONTO3 U K/IETOYHBIN IUKJI: AKTUBUPYET OesI0K-Cynpeccop Omyxosiei
P53 U Kacmasbl, THruoupyeT UUK/IUH D1, UTo MPUBOAUT K OCTAHOBKE K/IETOUHOTO LKA
B G1/S-¢ase u MHAYKLMM arlonTo3a o BHYTPeHHEMY My TH.



e AHTHOKCHJAQHTHOe U MPOTHBOBOCIAUTE/IbHOe elicTBHe: [10/1aB/sieT akTUBHOCTb
KJIFOUEBOr0 TPaHCKpUMLIMOHHOTO (pakTopa NF-kB, cHWKas sKcripeccuto
rpoBocnanurenbHbiX UUTOKUHOB (TNF-q, IL-6, IL-1), nuknookcurenassl-2 (COX-2) u
MaTpUKCHBbIX MeTasuionpoTerHas (MMPs), yuacTByromyx B UHBa3Uu U
MeTacTa3supOBaHUH.

e JnureHetuuyeckas MoAyasanusa: AktuBupyet cuptyunsl (SIRT1), koTopeie
Pery/MpyroT MPOLIeCCHI CTAPEeHHs, arloITo3, SHepreTHUeCcKnii MeTabo/i3M 1
CTabU/ILHOCTh TeHOMa.

o IlopaBnenue anruorenesa: iarubupyer ¢akrop runokcur HIF-1a u VEGF, Hapymias
KPOBOCHa0)XeHue U MTUTaHue OIYyXOJIH.

1.2. KypkymuH

KypKyMHH JeMOHCTpUpYeT IIMPOKWI CIIEKTP BO3/|eHMCTBUS Ha CUTHA/IbHBIE ITyTH
3/10KaueCTBEHHbIX KJ/IeTOK:

» HurubupoBanue nposmdepanyu u HHAYKIUA anonTo3a: [Togasnser NF-kB,
peryJMpyroLrii 9KCIPeCcCHIo aHTHanonToTuueckux reHoB (Bcl-2, Bel-xL), u aktuBupyet
Kacrnasbl. OcTaHaB/IMBaeT K1eTouHbIN LUKI B G1/S-¢aze yepe3 MoAyIALIMIO LIUK/IVH-
3aBUCcUMbIX KMHa3 (CDK).

e [IlopaBieHue aHruoreHesa u Meracrasuposanus: CHukaeT yposeHb VEGF,
vHTepnerikuHa-8 (IL-8) 1 MMPs, npensiTrcTBys HeOaHIMOreHe3y U MHBAa3WU OMYXO0JIU B
OKpY’Karolllie TKaH!.

* Bo3peiicTtBue Ha pakoBbIe cTB010BbIe Ki1eTKH (CSC) u EMT: Uarnbupyer
3BOJIIOLIMOHHO KOHCepBaTvBHbIe MyTH Hedgehog n Wnt, kitoueBble /17151 oA Aep>KaHus
nyna CSC, v noAassieT snNUTe/NMaaIbHO-Me3eHxuManbHbIi nepexos (EMT) — npouece,
aCCOLMMPOBaHHBINM C MeTacTa3upOBaHUEM.

e OnureHernuecKas Mopyaanus: Vurubupyert aktuBHocTs [JJHK-MeTrnTpancdepas
(DNMT) u rucrongeanerunas (HDAC), noTeHIMaTbHO peaKTUBHPYS FeHbI-CYTIPeCCOpbI
OITyXOJIen.

1.3. MoHo/1aypuH

[laHHbIe 0 MPSIMOM MPOTHUBOOITYX0JIEBOM JIeMCTBUM MOHO/IaypUHA KpaliHe orpaHuueHbl. Ero
OCHOBHas U3yueHHasi aKTHBHOCTh — MPOTHBOBUPYCHAs 3a CUET CIIOCOOHOCTU pa3pylaTh
JUMUAHYI0 000/10UKy BUPYCOB (Tepriec, TPUIIT, KOPOHABUPYChI). TeopeTHuecku, 3Ta akTUBHOCTb
MOJKET OBITh MOJIe3Ha /151 MPO(UIAKTUKH BUPYC-aCCOLIMMPOBAaHHBIX PAKOB (HAarpumMep,
BbI3BaHHBIX BITY), 0jHaKO NPSIMBbIX KJIMHUUECKUX [J0Ka3aTe/bCTB 3TOro HeT. KOCBEHHO, ero
TIOTeHIIMAaIbHast POJTb MOKET OBITh CBsi3aHa C MOZY/ISIMel IMMYHHOTO OTBETa U BJIUSTHUEM Ha
MHKpPOOHOM, uTO TpeOyeT OT/[e/TbHOT0 U3yUeHHsl.

1.4. CuHeprusm KOMOUHHPOBAHHOI'0 PUMEHEHHUS

VccnemoBanus in Vitro ¥ Ha >KUBOTHBIX MOJIEJISIX TTOKa3a/id, UTO KOMOWHALIMS pecBepaTpoia U
KypKyMHHa 00/1a7IaeT CHHEPrUUecKUM 3G PeKTOM, MOTEHIMATbHO MO3BOJIsAsA CHIXKATh

3¢ peKTUBHBIE 03Bl KAXKJO0T0 U3 coearHeHu. Hanpumep, npu Her-2/neu-rno3uTuBHBIX pakax
MOJIOYHOM M C/IFOHHBIX JKejie3 MX KOMOMHALMs BbI3bIBajia 00/iee CU/IbHBIM LIATOTOKCUYECKUI
3¢ dekT 3a cuet uHAYKIMU ER-cTpecca u anornro3a uepe3 akTHBALIMIO MTPOAroNTOTHUYECKOTO
6enka CHOP.

2. IIpo6/1eMa 0M0/JOCTYITHOCTH ¥ HHHOBAIJMOHHbIE PellleHus



KitoueBbIM orpannueHyeM /11 KJIMHUYECKOro NIPUMeHeHNs1 KYPKyMHMHA 1 pecBepaTposia
SIBJISIETCSI X HU3Kasi OMOOCTYITHOCTh, 00YC/IOB/IeHHAs! TJIOXOW paCTBOPHUMOCTEIO B BO/E,
WHTEHCUBHBIM MeTab0/IM3MOM TIPH ''TIepBOM TMPOXOXKeHUU' uepe3 MevyeHb U ObICTPhIM
BbIBe/leHreM. [I/1s1 IpeofioieHust 3TOro pa3pabaThIBatOTCsl Pa3/iMuHble CTPaTeruu:

e JIumocoMa/ibHOe HHKAICY/IMpOBaHue: 3alullaeT coefiuHeHys ot gerpaganuu B JKKT
Y y/IyulllaeT UX I0CTaBKy K K/eTKaM-MHILIeHSIM.

e Hanodopmyasuuu: HaHodyacTHLIbl, MULE//IBI U TT0JIUMEPHbIe HOCUTEN 3HAUUTeTbHO
TIOBBIIIAIOT PACTBOPUMOCTD, BpeMsI LIUPKYJISILIUK U OMO/[OCTYITHOCTb.

» Komo0uHnaruu c agproBanTamu: [TunepuH (ayKanou; 4epHOTO Tiepija) UHrMOUpyeT
MeTabosiM3M KypKyMHHA B [TeUeHH 1 KUILIeUHOM CTeHKe, YBelTU4rBasi ero
6uozgoctynHocTb Ha 2000%.

o CuHTeTHUecKHe aHaJIOTH: Pa3pabaTbiBatoTcs 6osee cTabuibHbBIE U OHUOIOCTYITHEIE
CUHTeTUUeCKHe aHaloTy 3TUX MPUPOJHBIX COeJUHEeHHUH.

3. KniuHnuecKue aHHbIE

e Kypkymun: Hanbosnee o6umpHbie JaHHBIE TTO/TyYeHbI B UCCIe0BAaHUSIX Ha JIIOAsX. B
¢a3e Il KIMHMYECKOTO UCIIBITAHKUS Y MALMEeHTOB C PAKOM MO/PKeTyJOUHOU Kese3bl
nipueM 8 T/1eHb KypKyMHHA aCCOLIMMPOBAJICS CO cTabumm3arueid 3a00/1eBaHMs Y 4aCTh
nanueHToB. Takke NMpo/IeMOHCTPUPOBaHa 3(()eKTUBHOCTb B CHI)KEHUM UMC/Ia U pa3mepa
Tipe/IpakoBbIX 00pa30oBaHMii (aleHOMATO3HbIX TIO/MIIOB) B KUIIIEYHHKE U B CMSATUEHUH
1o6ouHbIX 3¢deKTOB CTaHJAPTHOM Teparnuu (MyKO3UT, JepMaTuT).

e PecBeparpou: KnHnueckye uccieZjoBaHyst B OHKOJIOTUN HAaXOZATCS Ha PaHHUX
cragusx (¢assi I-1I). M3yyatorcs ero papmakoKrHeTHKa, 6€301acHOCTh (B TOM YMCIIe
TIpY BBICOKUX Zl03aX) U MOTeHL[Ma/IbHOe a/lbIOBAHTHOE /leliCTBUe NPU Pa3/IMUHBIX THUIaX
paka. [laHHbIX 00 3¢eKTUBHOCTU B KaueCTBe MOHOTePAriiy HeJJOCTaTOUHO.

e MoHonaypuH: OTCYTCTBYIOT paHLOMU3UPOBaHHbIe KOHTPO/IMPY€eMble KITMHAYeCKue
trials, moka3biBatolue ero 3¢(HeKTUBHOCTh B IeUeHUU UK TIPOPUIAKTHKE
OHKOJIOTMUYeCKHX 3abosieBaHni. VIMerolrecs JaHHbIe KaCatoTCsl UCKTFOUMTETBHO ero
TIPOTUBOBUPYCHOTO U aHTUOAKTepHabHOTO JIeCTBUSI.

Tabauya 1. Ceodka no usyueHHOCmMuU coeOUHeHUll 8 OHKO102UU

. YpoBeHb i0Ka3aTeabHOCTH (B
CoeaguHeHue OcHOBHBIe MeXaHHU3MBbI IefCTBUSA
OHKOJIOTHH)
ATIONTO3, aHTUOKCHUIAHTHOE, o
% [10K/IMHWYeCKWi, Haya/lbHbIe
MPOTHUBOBOCIIAIUTE/IbHOE [IeHCTBHeE,
PecBeparpon (ha3bl KTMHUUECKHUX
ro/laB/ieHUe aHrMoreHe3a, SMUreHeThuecKas N
vccnegoanuii (I-11)
MO JISILIUST
VurubupoBaHue nposudeparyiu, UH st .
P POIMpEpaLH, MH/YKIY [10KTMHUYeCKU, HeCKOTbKO
aroriTo3a, no/iaBjieHre MeTacTasupoBaHus,
KypkymuH o 3aBepIlleHHbIX KIMHUYeCKUX
BO3/IeHICTBUE Ha PAKOBbIe CTBOJIOBbIE K/IETKH .
vccnenoanuii (11 dasza)
(CSC)
[oknmuHuYecKui (st
[TpoTrBOBUpPYCHAs], aHTUMUKPOOHast TIPOTUBOBUPYCHOM
MoHo1aypHyH P Py ’ P P Py
aKTUBHOCTb aKTUBHOCTH), B OHKOJIOTHH -
OTCYTCTBYIOT

4. Ilpeaynpex/jeHus ¥ OrpaHuYeHUus



/A Ba)XKHO OTMETHUTbD:

1. [annbie 06 3¢peKTUBHOCTH OCHOBAHBI IPEUMYIIIeCTBEHHO Ha JOKTMHIUUECKUX
YCC/leloBaHMAX (in Vitro ¥ Ha )KUBOTHBIX MoJesisix). IlepeHOC 3THX pe3y/bTaTOB Ha
yesi0BeKa He BCerJja KOppeKTeH.

2. HartypasnbHble coe/liHeHNsI HM B KOeM C/Iy4dae He J0/DKHbI HCII0/Ib30BaThCA B KauecTBe
3aMeHbl CTaHZAPTHOM Tepanuu (XMMHUOTeparuy, JlyueBo Tepanuy, UMMYHOTepariu,
xupyprum). OHM MOTYT paccMaTpUBaThCsl TOIBKO KaK MOTeHLMa/IbHbIe a/ibIOBAHThI
TI0CJIe KOHCY/IbTALUU C OHKOJIOTOM.

3. CamosneyeHue MOXeT OBITh OMACHO: BBICOKHE [[03bI MOTYT BbI3bIBaTh JKeJTy0UHO-
KHILIeYHble paCCTPOMCTBA (Juapesi, TOLIHOTa), a TaKKe MOTeHLJUa/IbHO
B3aMMO/IeMCTBOBaTh C XMMHOTepareBTUUeCKMMHU MperapaTraMu.

4. BuopocTtynHOCTb U 3¢ deKTUBHOCTL B (hopme BAJl0B, Npe/icTaB/eHHbIX Ha PhIHKE, UaCTO
He rapaHTUPOBaHbI U3-3a OTCYTCTBUS CTPOTrOr0 pery/IvpoBaHus U CTaHJapTU3aLUH.

3ak/iroueHue

PecBeparpos1 ¥ KypKyMUH SIBJISTFOTCS MHOTOOOEIIAroIUMK areHTaM| [Ijisl laibHerIero
W3yueHUs B OHKOJIOTMY 0J1arofiapsi Ux MHOTOKOMITOHEHTHOMY ZIeMCTBHIO Ha K/TFOUeBbIe
CUTHaJIbHbIe TIYTH OMYXO0JIeBOM MpOorpeccuy, BK/IoUas mposirdeparuio, arorro3, BocrnaaeHue 1
aHruorene3. HanboJiee repcrieKTUBHBIM HarpaB/ieHHEM Tpe/ICTaB/IsieTCst pa3paboTKa
KOMOVMHHUPOBAHHBIX CXeM (KaK MeX/y CAMUMU HaTypaJbHBIMU COeJUHEHUSIMU, TaK U C
CTaH/|JapTHOM Teparueil) ¥ pUMeHeHre MHHOBALIMOHHBIX CUCTeMaXx [JOCTaBKM JIeKapCTBEHHbBIX
CpeACTB (JIMTIOCOMBI, HAHOYACTHULIbI) [I/IsI TIPEOZ0IeHHsT HU3KOW O1oocTynmHOCTH. MOHOIaypuH
Ha CerOZHSIIHUN JileHb He UMeeT JOCTaTOYHOM /J0Ka3aTeIbHOUM 0a3bl /jisi CTIO/Ib30BaHUs B
OHKOJIOTUH, U ero TIOTeHI[ajIbHasi pOJib TPeOyeT OTAebHOTO TIaTeTbHOTO U3yUYeHUs..
KnHuueckoe nmpuMeHeHHe JIF000T0 U3 3TUX COeMHeHNH TpeOyeT AanbHeNIIMX MaciiTaOHbIX
PaH/IOMU3MPOBAHHBIX T71a1[e00-KOHTPOTMPYEMBIX UCC/IeJOBAaHUN /IS pellieHus pobJieM ¢
OMO/IOCTYITHOCTBIO 1 OJJHO3HAYHOTO /I0Ka3aTebCTBa 3 (HeKTUBHOCTH U 6e30TIaCHOCTH.

3asiB/ieHHe 0 KOH(INKTe MHTepecoB
ABTOD 3asBrsieT 06 OTCYTCTBUM KOH(JIMKTa HHTEPECOB.

duHaHCUpOBaHUe
VccnepoBanue He 10/1y4dasno BHeILIHero (pMHaHCHPOBaHUSL.

bnaaropapHocTn
ABTOp 6/1aroZapUT HayuHOE COODIIeCTBO 3a OTKPBITHIN JOCTYII K pe3y/bTaTaM MCCIe0BaHUH,
6rarozjapsi KOTOpoMy CTasjla BO3MOJKHa IO/[rOTOBKA JaHHOTO 0030pa.

Ot aBTOpa

51 ABJISIFOCH HE3aBUCHMBIM HCC/IeloBaTe/ieM, CTOMKHYBIIIMMCSI C OHKOJIOTHUeCKUM 3abosieBaHUEM,
Y MO4 LieJIb — CHUCTeMaTHU3UPOBaTh UMeIOLLecs HayuyHble JaHHbIe U [IPUBJIeYb BHUMaHUe
Hay4YHOT0 COO00IIeCTBa K yriy0sieHHOMY U3yUeHHUI0 3THX MeXaHU3MOB. 51 He yTBepyK/ato, uTo
3TU COe/IMHEHUs IBSIOTCS 3PPeKTUBHBIM CPeICTBOM JieueHUsl, U He TIPU3bIBal0 K UX
nipuMeHeHuto. JItoObie pelieHus 0 JeueHUH JT0/DKHbI IPUHUMAThCS UCKTFOUUTETBHO T10/7]
PYKOBO/ZICTBOM Bpaua-OHKOJIOra.
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Abstract

This review summarizes current understanding of the molecular mechanisms of action of natural
compounds—resveratrol, curcumin, and monolaurin—in the context of oncological diseases. It
is important to note that the article is intended solely for the study of biochemical and
molecular aspects of their action and is not a guide for use. The author is an independent
researcher who has personally encountered cancer and aims to attract the attention of the
scientific community to the study of these mechanisms, without claiming their efficacy or
advocating for self-medication. Any use of dietary supplements must be coordinated with a
treating physician, especially in cases of cancer. The main conclusion of the work is that, despite
promising preclinical data, the clinical application of these compounds is hindered by the
problem of low bioavailability and a lack of large-scale randomized studies, especially for
monolaurin.

Keywords: resveratrol, curcumin, monolaurin, antitumor mechanisms, apoptosis, angiogenesis,
bioavailability, oncology, nanoformulations.

Introduction

Natural plant-derived compounds have long attracted the attention of researchers in oncology
due to their multi-component action and relatively low toxicity compared to classical cytostatics.
Among them, curcumin (diferuloylmethane, the main curcuminoid in turmeric) and resveratrol
(trans-3,5,4'-trihydroxystilbene, found in grape skin, berries, and peanuts) are the most studied.
Monolaurin (a monoglyceride of lauric acid) is less studied in an oncological context but has
proven antiviral and antimicrobial activity. Despite encouraging data from preclinical studies, the
clinical application of these compounds is limited due to low bioavailability and a lack of large-
scale clinical trials. The purpose of this review is to systematize current data on the molecular
mechanisms of action of these compounds and assess potential prospects for their use in
oncology.

1. Molecular Mechanisms of Action
1.1. Resveratrol

Resveratrol exhibits pleiotropic effects at the cellular level, influencing multiple links in
carcinogenesis:

o Effect on Apoptosis and Cell Cycle: Activates the tumor suppressor protein p53 and
caspases, inhibits cyclin D1, leading to cell cycle arrest in the G1/S phase and induction
of apoptosis via the intrinsic pathway.

e Antioxidant and Anti-inflammatory Action: Suppresses the activity of the key
transcriptional factor NF-kB, reducing the expression of pro-inflammatory cytokines
(TNF-q, IL-6, IL-1), cyclooxygenase-2 (COX-2), and matrix metalloproteinases
(MMPs), which are involved in invasion and metastasis.

» Epigenetic Modulation: Activates sirtuins (SIRT1), which regulate aging, apoptosis,
energy metabolism, and genome stability.
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e Suppression of Angiogenesis: Inhibits hypoxia-inducible factor HIF-1a and VEGF,
disrupting tumor blood supply and nourishment.

1.2. Curcumin
Curcumin demonstrates a broad spectrum of effects on signaling pathways in malignant cells:

e Inhibition of Proliferation and Induction of Apoptosis: Suppresses NF-kB, which
regulates the expression of anti-apoptotic genes (Bcl-2, Bcl-xL), and activates caspases.
Arrests the cell cycle in the G1/S phase through modulation of cyclin-dependent kinases
(CDK).

» Suppression of Angiogenesis and Metastasis: Reduces levels of VEGF, interleukin-8
(IL-8), and MMPs, hindering neoangiogenesis and tumor invasion into surrounding
tissues.

o Effect on Cancer Stem Cells (CSCs) and EMT: Inhibits the evolutionarily conserved
Hedgehog and Wnt pathways, key for maintaining the CSC pool, and suppresses the
epithelial-mesenchymal transition (EMT)—a process associated with metastasis.

» Epigenetic Modulation: Inhibits the activity of DNA methyltransferases (DNMT) and
histone deacetylases (HDAC), potentially reactivating tumor suppressor genes.

1.3. Monolaurin

Data on the direct antitumor action of monolaurin are extremely limited. Its main studied activity
is antiviral, due to its ability to destroy the lipid envelope of viruses (herpes, influenza,
coronaviruses). Theoretically, this activity could be useful for preventing virus-associated
cancers (e.g., those caused by HPV), but there is no direct clinical evidence for this. Indirectly,
its potential role may be related to immune response modulation and influence on the
microbiome, which requires separate study.

1.4. Synergism of Combined Use

In vitro and animal model studies have shown that the combination of resveratrol and curcumin
has a synergistic effect, potentially allowing for a reduction in the effective doses of each
compound. For example, in Her-2/neu-positive cancers of the breast and salivary glands, their
combination caused a stronger cytotoxic effect through the induction of ER-stress and apoptosis
via activation of the pro-apoptotic protein CHOP.

2. The Problem of Bioavailability and Innovative Solutions
A key limitation for the clinical application of curcumin and resveratrol is their low
bioavailability, caused by poor water solubility, intensive "first-pass" metabolism in the liver,

and rapid elimination. Various strategies are being developed to overcome this:

e Liposomal Encapsulation: Protects compounds from degradation in the GI tract and
improves their delivery to target cells.

e Nanoformulations: Nanoparticles, micelles, and polymer carriers significantly increase
solubility, circulation time, and bioavailability.



e Combinations with Adjuvants: Piperine (an alkaloid from black pepper) inhibits the
metabolism of curcumin in the liver and intestinal wall, increasing its bioavailability by
2000%.

e Synthetic Analogs: More stable and bioavailable synthetic analogs of these natural
compounds are being developed.

3. Clinical Data

e Curcumin: The most extensive data comes from human studies. In a phase II clinical
trial in patients with pancreatic cancer, taking 8 g/day of curcumin was associated with
disease stabilization in some patients. Efficacy has also been demonstrated in reducing
the number and size of precancerous lesions (adenomatous polyps) in the intestine and in
mitigating the side effects of standard therapy (mucositis, dermatitis).

» Resveratrol: Clinical research in oncology is in its early stages (phases I-II). Its
pharmacokinetics, safety (including at high doses), and potential adjuvant effect for
various cancer types are being studied. There is insufficient data on its efficacy as a
monotherapy.

e Monolaurin: There are no randomized controlled clinical trials proving its efficacy in
the treatment or prevention of oncological diseases. Available data concern exclusively

its antiviral and antibacterial action.

Table 1. Summary of Compound Research in Oncology

Compound Main Mechanisms of Action Level of Evidence (in Oncology)
Resveratrol Apoptosis, antioxidant, anti-inflammatory action, Preclinical, initial phases of
suppression of angiogenesis, epigenetic modulation clinical trials (I-11)

Inhibition of proliferation, induction of apoptosis,
Curcumin  suppression of metastasis, impact on cancer stem cells
(CSCs)

Preclinical, several completed
clinical studies (Phase Il)

Preclinical (for antiviral activity),

Monolaurin Antiviral, antimicrobial activity ) .
in oncology - none available

4. Warnings and Limitations
A Important Note:

1. Efficacy data are based primarily on preclinical studies (in vitro and animal models).
Translating these results to humans is not always correct.

2. Natural compounds should under no circumstances be used as a replacement for
standard therapy (chemotherapy, radiation therapy, immunotherapy, surgery). They may
only be considered as potential adjuvants after consultation with an oncologist.

3. Self-medication can be dangerous: high doses can cause gastrointestinal disorders
(diarrhea, nausea) and may potentially interact with chemotherapeutic drugs.



4. The bioavailability and efficacy of dietary supplements available on the market are often
not guaranteed due to a lack of strict regulation and standardization.

Conclusion

Resveratrol and curcumin are promising agents for further study in oncology due to their multi-
component action on key signaling pathways of tumor progression, including proliferation,
apoptosis, inflammation, and angiogenesis. The most promising direction seems to be the
development of combined regimens (both among the natural compounds themselves and with
standard therapy) and the use of innovative drug delivery systems (liposomes, nanoparticles) to
overcome low bioavailability. Monolaurin currently lacks sufficient evidence for use in
oncology, and its potential role requires separate thorough study. The clinical application of any
of these compounds requires further large-scale randomized placebo-controlled trials to address
bioavailability issues and unambiguously prove efficacy and safety.
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From the Author

I am an independent researcher who has encountered cancer, and my goal is to systematize
available scientific data and attract the attention of the scientific community to an in-depth study
of these mechanisms. I do not claim that these compounds are an effective treatment and do not
advocate for their use. Any treatment decisions should be made solely under the guidance of an
oncologist.
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