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OLEOCANTHAL - EAAIOKANGAAH

1. Alzheimer’s-associated A oligomers show altered structure,
immunoreactivity and synaptotoxicity with low doses of
oleocanthal

This study of Pitt et al has focused on oleocanthal (OC), as a compound capable of
altering the assembly state of soluble oligomers of amyloid-B1-42 peptide (ADDL),
which peptide is a neurotoxin that causes Alzheimer’s disease (AD). OC increased the
immunoreactivity of soluble AB species, indicating changes in oligomer structure.
Analysis of oligomers in the presence of OC showed an upward shift in molecular
weight and a ladder-like distribution of SDS-stable ADDL subspecies. In comparison
with control ADDLs, oligomers formed in the presence of OC (AB-OC) showed
equivalent co-localization at synapses but exhibited greater immunofluorescence as
a result of increased antibody recognition. The enhanced signal at synapses was not
due to increased synaptic binding, as direct detection of fluorescently-labeled ADDLs
showed an overall reduction in ADDL signal in the presence of OC. Decreased binding
to synapses was accompanied by significantly less synaptic deterioration assayed by
drebrin loss. Additionally, treatment with OC improved antibody clearance of ADDLs.
These results indicate oleocanthal is capable of altering the oligomerization state of
ADDLs while protecting neurons from the synaptopathological effects of ADDLs and
suggest OC as a lead compound for development in AD therapeutics.

Ta AB oAtyopepn mov oxetifovral pe to Alzheimer Seiyvouv
aAdayn) ot Sopr), TNV AVOCOSPAGTIKOTNTA KoL TNV TOELKOTNTA
TWV CUVAPEWV PE XAUNAEC 8OO ELG EAdLOKAVOAANC

Autl n HeA€étn amd Toug Pitt KoL TOUC OUVEPYATEC EMIKEVIPWONKE oTNV
ghalokavOaAn, w¢ pia ovoia tkavn va aAAAEL TNV KATAOTAON CUVOECLUOTNTAC TWV
oAlyopepwv tTou B-apuAoeldolc-f1-42 memtidiov (ADDL), to omoio memtidio sival
pLo veupotoéivn mou npokaAet tn vooo tou Alzheimer(AD). H eAatokavBaAn avénoe
™V avooodpaotikotnta Twv Stalutwyv AR mAakwy, urtodelkviovtag aAAayEG otnyv
doun Twv oAtyopepwy. H avaluon Twv oAlyopepwv Ttapoucia eAatokavOaAng é6etée
gL ab€non tou poplakou Bapoug Kat pia StapopeTikn katavoun Twv ADDL mAaKwv.
JUYKPLTIKA pe tnv opada eAéyxou twv ADDL, ta oAlyopepr mou oxnuartilovral
napouoia gAatokavBaing (AB-OC) delxvouv MapOUOL CUVEVTOTILOUO OTL( CUVAYELS
Tou gykedAdAou, aAAd pe peyailtepo Babuo ékBeong avoookdpBoplopou, ou eivat
QITOTEAECHA TNG AUENUEVNE OVAYVWPLONG OO TOL OVTLOWHATA. TO EVIOXUUEVO O
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ot ouvayelg 6ev odeidotav otnv auvénuévn ocuvbeon Twv ocuvapewv, adou
anevBelag aviyveuon tTwv onuacpuévwy ADDL €8&L€e pia oAk pelwon oTo onua Twy
ADDL mapoucia eAatokavbdAng. Autd Tto amoteAéopata  UTOSELKVUOUV TNV
ehalokavlaAn wg tkav va aAlAdlel Tov oAlyoueplopd twv ADDL, evw mapdAAnAa
TIPOOTATEVEL TOUG VEUPWVEG o TLG TtaiboAoyikeg Spdoelg Twv ADDL otig cuvaeLgs
HE amotéAleopa tnv ev SuVAUEL Xprion TNG €AalokavOaAng ylo TNV avamtuén
Bepamneiag yla tn vooo tou Alzheimer.

[IEPIAHWYH

XapunAég 8ooelg sAaokavOainc amodsikvivovtal
TPOOTATEVTIKECG EVAVTL TG VOGOUL TOVU Alzheimer

H peAétn autn €6elfe OTL n eAalokavBAaAn eival pla oucia ou pmopel va aAAGgeL
TNV oUVEEON TWV OALYOUEPWYV TOU B-apuAoeldolg nentibiov (ADDL), ou gwvat pia
veupotofivn n omoia mpokoAel T voco Tou Alzheimer. Ta amoteAéopata
umoSelkvUouVv TNV eAalokavbAaAn wg LKavr) oucia Vo TPOOTATEVEL TOUG VEUPWVEC
oMo TIC TOEKEG OPAOELC TNC VEUPOTOEIVNG AUTHCG, UE QTTOTEAECUA TNV €V SUVAUEL
Xpnon tg eAatokavOaAng otnv avamntuén Beparneiag yla tn vooo tou Alzheimer.

H eAatokavOaAn, akopun Kat o€ XoUNAEG SOOELG, MPOOTATEVEL TOUG VEUPWVEG OO
TIC APVNTIKEG EMSPACEL TNG VOoou Alzheimer pe amotéAeopa tnv €v Suvaun
Xprion tng otnv avantuén Bspansciag tng vooou.
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Figure. Specific binding of AB-OC to synapses shows greatly enhanced immunoreactivity compared to
ADDLs PSD-95 (magenta) was used as a synaptic marker to determine if the pattern of binding was
similar between ADDLs or AB-OC (both in green).

Pitt J et al, Toxicol Appl Pharmacol. 2009

2. Olive-0il-Derived Oleocanthal Enhances 3- Amyloid Clearance
as a Potential Neuroprotective Mechanism against
Alzheimer’s Disease: In Vitro and in Vivo Studies

The mechanism by which oleocanthal exerts its neuroprotective effect is still
incompletely understood. Abuznait et al with this study provide in vitro and in vivo
evidence for the potential of oleocanthal to enhance AP clearance from the brain via
up-regulation of P-glycoprotein (P-gp) and LDL lipoprotein receptor related protein-1
(LRP1), major AR transport proteins, at the blood-brain barrier (BBB). Results from in
vitro and in vivo studies demonstrated similar and consistent pattern of oleocanthal
in controlling AB levels. In cultured mice brain endothelial cells, oleocanthal
treatment increased and LRP1 protein expression and activity. Studies showed that
administration of oleocanthal to C57BL/6 wild-type mice resulted in AB clearance
from the brain and increased the brain efflux index from 62.0 % for control mice to
79.9% for oleocanthal treated mice. Increased P-gp and LRP1 protein expression in
the brain microvessels and inhibition studies confirmed the role of up-regulation of
these proteins in enhancing AR clearance after oleocanthal treatment, which leads
to AP degradation. In conclusion, these findings provide experimental support that
potential reduced risk of AD associated with extra-virgin olive oil could be mediated
by enhancement of AB clearance from the brain.

H glaiokavOaAn mov TPoépxeTal and to eAaidoAado svioxveL
TNV QUORAKPUVOT TOU B-ApvAosi8oU¢ w¢ £vag €v Suvapel
VEVPOTIPOGTATEVTIKOGC MNXAVIOROC £€vavtL oOTn VOGO TOV
Alzheimer: MeAéteg in vitro kot in vivo

O UNXaVvIopOC HECOW TO Omoilou n eAalokavOaAn MApPEXEL TNV VEUPOTIPOOTATEUTIKN
™¢ pdon dev eival andAuta katavontog. Ot Abuznait kal cuvepydTeg, o€ aUTA TN
HEAETN, mapéxouv evbeifelg in vitro kot in vivo ywa tnv Suvatotnta TNg
ghalokavOaAng va mpodyel Tov Kabaplopd tou eykedalou amo tig AR MAAKEG, HEOW
™¢ pubuong avénong tng P-yAukompwteivng (P-gp) kot tou LDL Autompwteivikou
oXeTWOuevou pe Vv nmpwteivn 1 untodoxéa (LRP1), Twv onUaVTIKOTEPWY MPWTEIVWV
pHetadopdg otov alpatosykePaAko dpayud. Ta omOTEAECHATO OTO TIG UEAETEC
€dellav mopodpolo kol otabepd potifo NG eAalokavlAAng otov €AEyxo TwvV
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ETUMESWY TWV AP TAAKWVY. Ze KOAAEPYELEC EMIONALAKWY KUTTAPWV gykedAAou
TIOVTIKWV N xopnynon eAatokavbdaAng auvénoe ta emimeda kot Tt Opdon Twv
npwteivwy P-gp kot LRP1. MeAéteg €6el€av mwg n xopnynon eAatokavOaing oe
niovtikia C57BL/6 dyplou TUTIOU €ixe W amMoTEAECUA TOV KABapLopo Tou eykedAAou
aro tig AR mAAGKeCG kal avénoe to Oelktn amopdkpuvong eykeddlou amd 62% oe
novtikia eAéyxou, o€ 79.9% o€ movtikia ou xopnynonke ehatokavOain. H avénuévn
€kdppaon Twv mpwrteivwv P-gp kat LRP1 ota pikpoayyeia tou ekyedpdalou kat ot
HEAETEC avaoToAng emiBefaiwoav To poAo TNG BETIKAG pUBULONG TWV TPWTEIVWV
QUTWV OTNV evioxuon NG amopdkpuvong tTwv AR TMAakwv HETA TN XpHon
ehalokavOaAng, yeyovog mou odnyel anodopnon twv AR mMAaKwY. ZUUMEPACUATIKA,
TO EUPAMOTA AUTA TIOPEXOUV TIELPOUATIKEG ATOSEIEELS MWE O UELWHEVOG KivOUVOG
NG vooou tou Alzheimer, ou oxetiletal pe to £€tpa mapBévo ehatodado Baciletal
oTNV €vioxuon TNG AMOUAKPUVONG Ao Tov eykEdalo Twv AP MAAKwWV.

MNEPINHWH

H yopnyynon elaiokavOaing o £yKe@PAALKA KUTTOPX
TOVTIK®WV Bon0da 6tov KaOapLoUO TOV EYKEQPAAOL QMO
TIC TOEIKEC TIPWTEIVEG MOV TPOKAAOUV TNV VOO0
Alzheimer.

Ye auTA TN HEAETN, o Abuznait KAl Ol CUVEPYATEG TOU, HEAETOUV TN SuvaTtoTNTA TNG
eAalokavbAaAnGg vo TPOAyeEL TNV QNMOMAKPUVON oo Tov €eYKEDAAO TOEKWV
TIPWTEWVWY, TIou ovopalovtal AP mAAkeg koL oxetifovtal pe tnv vooo Alzheimer. H
xopriynon €AalokavbaAng oe eykedaAlkd KUTTApA MOVIIKWY 08AyNoE o€ avénon tg
6paong lbIKWV TPWTEIVWV TTOU EAEYXOUV TNV UETOHOPA OUCLWV ATO KAl TTPOC TOV
eykédalo, Le amoTéAeopa TOV KABapLopo Tou amod Tig AR MAGKEC.

H xopnynon eAaiokavdaAng oe eyke@palAika kuttapa novtikwv Bonda otov

KaOapLOUO TOU EYKEQPAAOU amo TI¢ TOEIKES MPWTEIVES TOU MPOKAAOUV TNV VOOO
Alzheimer.
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Figure 5. Effects of oleocanthal treatment on the levels of mTOR proteins in the human breast cancer
cell line, MDA-MB-231.

Abuznait et al, ACS Chem. Neurosci. 2013
3. Modulation of tau protein fibrillization by oleocanthal

Oleocanthal is capable of altering the fibrillization of tau protein, which is one of the
key factors at the basis of neurodegenerative diseases, and of covalently reacting
with lysine amino groups of the tau fragment K18 in an unspecific fashion. In the
present study, Monti et al investigated the recognition process and the reaction
profile between oleocanthal and the wild-type tau protein. As a result, oleocanthal
has been found to interact with taud441, inducing stable conformational
modifications of the protein secondary structure and also interfering with tau
aggregation. These findings provide experimental support for the potential reduced
risk of AD and related neurodegenerative diseases associated with olive oil
consumption and may offer a new chemical scaffold for the development of AD
modulating agents.

H ehalokavOaAn £€xet tn Sduvatotnta va oAAAlel To oXNUATIONO widiwv g T
npwteivng, n omola elvalt  €vag  mapayovtag-kAsldi  otn  dnuioupyia
VEUPOEKPUALOTIKWY VOOWV, KOL OTO VA OVTLOPA OLLOLOTIOALKA PE apLvopades Auoivng
Tou Koppatol K18 tng T mpwtelvng, XwpiG CUYKEKPLUEVO TPOTIO. Z€ AUTH TN UEAETN
ol Monti kat cuvepydteg epevvnoav tnv dladikacia avayvwplong kat to tpodiA tng
avtiépaong avapeoa otnv eAalokavBaAn Kot tov ayplo Tumo tng T mPwTeivng. Q¢
OTOTEAECHO. QUTAG TNG UEAELTNG, N eAalokavOaln PBpebnke va alAnAemibpd pe to
opwoéy T441, Tmpodyoviac TPOMOMoloel; otabepng Slapopdwong TNg
Seutepotayols SOUAG TNG MPWTEIVNG Kal tnv aAAnAemidpacn pe to cuvoho tg T
MPWTEIVNG. AUTA T EUPNUATA TIAPEXOUV TIELPAUATIKEG EVOEIEELS yla TNV SuVaAULKN
pelwon tou kwwduvou tng vocou Alzheimer kot AAAWV OXETIKWV VEUPOEKPUALOTIKWV
voonuatwv mou oxetilovtal pe tnv mpoocAndn elaoAdadou kol pmopouv va
TIPOOGEPOUV EVOL VEO XNULIKO TIPOTUTIO YLA TNV avamtuén dapudakwyv mou pubuilouv
N vooo.
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Monti et al, J. Nat. Prod. 2012

[IEPIAHWH

H sloaokavOdAn Tpomomolel pa 81Kl TPWTEIVY] MOV
oxetileTaL pe TV vooo Alzheimer

H glatokavBdaAn avtidpd pe tnv T MpwTeivn, Ula MPpwTtelvn tou eykedpAAou mou
oxetiletal pe tn vooo tou Alzheimer. ElSikotepa, n eAaokavBaAn npokaAel aAlayn
™G SOUNG TNG OUYKEKPLUEVNG TPwTELvNG Kal €tol mapeunodilel Tov oxnUATIONO
wiblwyv, Tou elvatl évag onUavTLKOg mapdyovtag otn dnuloupyia VEuPoeKPUALOTLKWY
vOowv, 0w n vooog tou Alzheimer.

H gAaitokavddaAn tpormomnolei pla €L6IKN MPWTEIVN TOU EYKEQPAAOU MOU OXETI{eTAlL
UE TN dnuioupyia tng vooou Alzheimer.

4. Inhibition of tau fibrillization by oleocanthal via reaction
with the amino groups of tau

In Alzheimer's disease and related tauopathies, tau fibrillizes and aggregates into
neurofibrillary tangles. Unpublished data of Li et al indicate an inhibitory effect of
oleocanthal on AB fibrillization, so | was reasoned that oleocanthal might inhibit tau
fibrillization as well. Herein it is demonstrated that oleocanthal abrogates
fibrillization of tau by locking tau into the naturally unfolded state. Using PHF6
peptide consisting of the amino acid residues VQIVYK, a hexapeptide within the third
repeat of tau that is essential for fibrillization, it was shown that oleocanthal forms
an adduct with the lysine via initial Schiff base formation. Structure and function
studies demonstrate that the two aldehyde groups of oleocanthal are required for
the inhibitory activity. These two aldehyde groups show certain specificity when
titrated with free lysine and oleocanthal does not significantly affect the normal
function of tau. These findings provide a potential scheme for the development of
novel therapies for neurodegenerative tauopathies.

AvacToAl] TOU oXNUATIoRoU WViISiwv TG T TPWTEIVNG amd TV
eAalokavOain péow avrtidpaong pe ™G apwvopddsg g T
TPWTEIVNG

Ztnv vooo tou AD Kal o€ OXETIKEG aoBéveleg ou oxetilovtal pe tnv T mpwteivn, n
npwteivn T oxnuatilel WISIKEG AAAOLWOELG KOl CUYKEVTPWVETAL O VEUPOIVISLOKA
mAEypata. Auty n HeAETn €6elfe OTL n eAaokavBAaAn pmopel va gpmodiosl tnv
Wik aAoiwon tng T mpwteivncg kAewdwvovtac tnv otn GuoLKkr TNG avolytr popdn.
Xpnotuonowwvtag €va nentidlo to PHF6 to omoio amoteAeital and apwvoééa VQIVYK,
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e€amentidlo evtog ¢ Tpitng emavaAndng g T mpwTteivng mou Bewpeital unevBuvo
yla tnv wisik aloiwon, Ppébnke OtL n ehalokavBain oxnuatilel mpoidv
mPooBNKNG HE TN Auoivn péow oxnuatiopou Baong Schiff. Aopikég Kal AELTOUPYIKEC
pueAéteg €6eléav ot oL Sduo aAdelOkEG opadeg NG eAatlokavOAANng eival
amopaitnteg ywa tnv Spdon mapeunodiong. Autég ol Suo OaASEUOIKEC OoUAdEC
€6elfav ouykekpluévn efelbikevon ouvdeong He tnv eAelBepn Aucivn evw n
eAalokavBaAn dev emnpéace onUAVTIKA TNV olaAn Asttoupyia g T mpwteivng. Ta
gupnuata auta £6stav €va mBavo oxnua yla TV avamntuén véwv Bepamelwy yla
TNV OVTLLETWITILON VEUPOEKDUALOTIKWY VOOWV Ttou odeidovtat otnv T mpwTeivn.

@ Ta0 [_Jufe[T [ o] = [s]=[=]u]n] |
KIg[ m [ wm W = [ wm ]
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Figure: Human tau constructs, structure of oleocanthal and Schiff base reaction between oleocanthal
and lysine side chain.

Liet al, J. Neurochem. 2009

MNEPINHWH

H glaokavOdAn amoteAel mOavn peAdovtikn Oepameia TG
vooov Alzheimer

H aA\olwon tng mpwteivng T elval £évag amo Toug MApAYOVIEC TTOU TIPOKAAOUV TNV
vooo Alzheimer. H ouykekpluévn UEAETN €06elée OTL n eAaokavBAAn umopel va
eunobioel avtn Tnv aAdoiwon ¢ Mpwrteivng dtatnpwvtag TNV duokn TNG popdn.
ErumAéov peléteg €6el€av mwc n eAatokavBaing, Aoyw tng doun tng, odnyel otnv
TIOPEUTTOSION AUTH, XWPLE VO ETMNPEACEL OCNUAVTIKA TNV GUCLOAOYLKH AELToUpyila TNG
T nmpwteivng. Ta eupiuata avtd odnyouv os pa mbavr avantuén véwv Beparmelwv
yla TNV QVTLPETWILON VOoWV 0w TN vooou Alzheimer.

H eAaiokaviaAn anoteAei mdavny ueAdovuikn Idepancia tng vooou Alzheimer
kadw¢ eumodilel tnv aldoiwon upLag €L8IKAG¢ MPWTEIVNG MOU OXETI{sTAL UE THV
avantuén tn¢ vooou.
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5. Oleocanthal Enhances Amyloid- 3 Clearance from the Brains
of TgSwDI Mice and in Vitro across a Human Blood-Brain
Barrier Model

In the current study, Hisham et al investigated the effect of oleocanthal on
pathological hallmarks of Alzheimer’s disease in TgSwDI, an animal model of AD.
Mice treatment for 4 weeks with oleocanthal significantly decreased amyloid load in
the hippocampal parenchyma and microvessels. This reduction was associated with
enhanced cerebral clearance of AB across the blood-brain barrier (BBB). Further
mechanistic studies demonstrated oleocanthal to increase the expression of
important amyloid clearance proteins at the BBB including Pglycoprotein and LRP1,
and to activate the ApoE-dependent amyloid clearance pathway in the mice brains.
The anti-inflammatory effect of oleocanthal in the brains of these mice was also
obvious where it was able to reduce astrocytes activation and IL-1f levels. Finally,
we Hisham et al could recapitulate the observed protective effect of oleocanthal in
an in vitro human-based model, which could argue against species difference in
response to oleocanthal. In conclusion, findings from in vivo and in vitro studies
provide further support for the protective effect of oleocanthal against the
progression of AD.

H eAalokavOdAn eVvioyVEL TNV ATTONAKPUVGT) TOV B-AUUA0ELS0VG
Qo TOUG eYKePAAovg TG TgSWDI 6elpAg TOVTIK®WY Kot in vitro
0g £Vva HOVTEAO TOU OIUATOEYKEQPOAALKOU @OTAYHOU  TOU
avOpwTov

Ztnv napouoa peAETn o Hisham et al. MeAétnoav tnv enibpaon tng eAatokavOaAng
o€ maBboloykd onueia tng vooou AD oe TgSwDI movtikia pe voco AD. H Beparmeia 4
eféopddwv pe elatokavBaAn €6el€e  onuavitky pelwon TG  evamoBeong
OLLUAOELS0UC OTO MOPEYXUHA TOU LTUTOKOUTTOU KO TOL LLKPOOWHATLO. AUt N Helwaon
ouoxetiotnke pe auénuévn eykepoaAikn kabBapon Tou AP Slapécou TOU
awpoatoeykedpalikol dpayuol (BBB). Mepaltépw UEAETEC TOU PNXOVIOHOU €6el€av
OTL n eAawokavBaAn mpokalel avénon tnG €kdpaong ONUOVIIKWY TPWTEVWY
KaBapong apulosldoug oto BBB cuumeplAapfavouévng tng P-yAukompwteivng Kot
LRP1 kaL tnv evepyomoinon t¢ odoU amopdakpuvong -e€aptwpevng amo ApoE-
OpUAOEWbOUC OToug eykedpAAouG ToOVTIKWY. H peAétn twv Hisham et al
oVOKEDAAALWOE TNV MPOOTATETIKN Spaacn TnG eAaokavBAaAng oe in vitro avBpwrivo
HovTélo mou Ba pmopouoe va umootnpiel TNV SladopeTikn anmokplon tTwv bWV
oTNV €AALOKOVOAAN. ZUUMEPACHOTIKA, TA €UPAMATA Amod TIC in Vvivo Kal in vitro
HUEAETEG TAPEXOUV TIEPALTEPW UTIOOTHPLEN YL TNV TIPOOTOTEUTIKA emibpaocn tng
ghatokavOaAng kata tng e€EAENC tng AD.
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[TEPIAHWYH
MOavOg pNYaVIoNOG Spaone TG £AAOKAVOAANG £vavTlL TNG
vooov Alzheimer

Itnv mapouoa PeAETN UeAETAONKe n emibpaon tnN¢ eAalokavbAaAng oe movtikia pe
Alzheimer. H xopriynon eAalokavBaing odnynoe oe peiwon tng evandbeong, otov
EYKEPOAO, KATOWWV ELOIKWV TPWTIEWVWY ToU ovoualovtal opUAoeldelc Kot
oxetilovtal Apeoa Pe TNV eudavion Tng vooou. Mepaltépw PeAETEG €6el€av OTL AUTO
ETUTUYXAVETOL HE AUENON TNG AMOUAKPUVONG TOU apuAoeldoU¢ amo tov eykédalo.

H eAaiokavdadn @aivetal va dpa évavtt tng vooou Alzheimer, eunoébilovrag tnv
Evanodeon OToV EYKEPAAO MOVTIKWY, TWV ELSIKWV MPWTEIVWY mou ovoualdovral

auUAocLdei.
BLOOD [FAB___"LRP1_ 1 Pgp )
OO )=
SO W 5. N UL Y
o=
BRAIN I ApoE clearance pathway I
. J

Hisham et al, ACS Chem. Neurosci. 2015

6. Oleocanthal-rich extra virgin olive oil demonstrates acute
anti-platelet effects in healthy men in a randomized trial

The phenolic profiles of extra virgin olive oils (EVOOs) may influence their
cardiovascular benefits. In a randomized crossover of acute EVOO intake on platelet
function, participants (n = 9) consumed 40 mL of EVOO weekly. EVOOs were
matched for total phenolic content and were either tyrosol-poor with 1:2
oleacein/oleocanthal (D2,0.5), or 2:1 oleacein/oleocanthal (D2;2), or predominantly
tyrosol (D2i0). Ibuprofen provided a platelet inhibition control. Blood was collected
pre- and 2 h post-EVOO intake. D2i0.5 and D2i2 reduced 1 mg/mL collagen-
stimulated maximum platelet aggregation (Pmax), with effects best correlated to

[10]
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oleocanthal intake (R = 0.56, P = 0.002). Total phenolic intake was independently
correlated to eicosanoid production inhibition, suggesting that cyclooxygenase
blockade was not responsible for the Pmax inhibition. Five participants exhibited
>25% APmax declines with D2i0.5 and D2i2 intake and plasma metabolomic profiles
discriminated subjects by oil responsivity. Platelet responses to acute EVOO intake
are associated with oil phenolic composition and may be influenced by diet.

To eAatdAado TA0VG10 6 sEAAoKavOGAn emSikvVEeL oésia avTi-
0poUBWTIKEG SPACELS OE VYLEIG AVEPEG GE LA TUYXXLOTIOLLEVT)
HEAETY

Ta ¢awolika mpodid Twv efalpetika mapBevwy elatohadwv (EVOOs) pmopel va
EMNPEACOUV Ta Kapdlayyelakd odEAN TOUG. € YL TUXOLOTIONUEVN SLAOTOUPWHEVN
HEAETN tNg ofelag mpoéoAnyng EVOO otn Asttoupyio Twv olpomeTaAiwy, ol
ouppetexovieg (n = 9) katavalwvav 40 mL EVOO eBdopadiaiwg. Ta EVOOs
KaTtataxbnkav yla To oALkO GOLVOALKO TOUG TIEPLEXOUEVO O PTWYA OE TUPOCOAN LE
1:2 elawaoivn/eAatokavBaAn (D2i0.5) n 2:1 elawaocivn/elatokavBdAin (D2i2), n
Kuplwg TtupoocoAng (D2i0). H Bounpodaivn xpnoluomowiBnke w¢ KovtpoA. H
ouAoyn Tou aipatog €yve TpLy Kal 2 wpeg Ketd tn Angn EVOO. O D2i0.5 kat D2i2
pelwoav tn UEYLOTN CUCCWHATWON TwV atpomeTtaAiwy (Pmax) mou Sleyeipetal pe
KoAAayovo (Pmax) 1 mg / mL, pe amoteAéopota mov cuoXeTi{ovtal KAAUTEPA UE TNV
npooAnyPn eAatokavBaAng (R = 0.56, P = 0.002). H cuvoAiky ¢awvoAikr pdoAnyn
ouoyetiotnke avefdptnta HE TNV OVAOTOAR TNG TOPAYWYNC ELKOCAVOELSWVY,
umodnAwvovtag OTL 0 AMoKAELOMOG TNG KukAoofuyevaong dev Ntav unevBbuvog yla
NV avaotoAr tng Pmax. Ot mévte ouppetexovteg €6elav pelwon >25% APmax ue
v nmpéoAnyn D2i0.5 kat D2i2 kol ta MPoP\ TwV UETOBOAITWY TOU TAACHOTOC
KaTtnyoplomoinoav tou¢ €0eAOVIEG avaloya HeE TNV amokplon oto eAatoAado. Ot
amokploelg Twv atponetaAiwv otnv ofela APn EVOO cuvdéovtal pe T GaLVOALKN
cuotaon eAaoAddou kat propel va emnpealovtal ano tn dtatpodn.

MNEPINHWH

Ta eAadAada TAoVoLla o€ eAatokavOain Bonbovv otV peiwon
Twv 0poppwoceswv

H meplektikotnTa Twv AatoAddwv oe PalvOAeg, UMOpPEL va EMNPEACEL O PEYAAO
BaBuo ta koapdlayyelokd odEAN TOUG. JUYKEKPLUEVA, TIPAYUATOMOLNONKE UEALTN
OTIOU Ol CUMUETEXOVTEG KatavaAwvav 40 ml efalpetikd napBévou elatoAadou, pe
YVwoté Tmooootd ¢awolwv, wote va oaflodoynbBouv Ta amoteAéopatra otnv
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Aettoupyila Twv aLLomEeETAAlwY, CUCTATIKWY TOU ALLOTOC TToU oXeTI{ovTaL HE TNV INEN
Tou. Ta amoteAéopata Tou Tpogkupav ocuykpiBnkav pe Tt Spdon NG
tBoumpodaivng, mou eival pila oxupn aviipAeypovwdng oucia. Amo tnv HEALTN
autn davnke otL ta eAatdAada mou ftav mAovuaola oe eAalokavOaAn kat eAatacivn
TiPoKAAecav aloAoyn HElwon oOTn UEYLOTN CUCOWUATWON ALUOTETAAlWY (Helwon
peyaAutepn and 25%), mou amoteAel kUpla attio ya tn dSnulovpyia Bpoufwoswv
oTov avOpwrvo opyaviopud, PE Ta amoteAéopata va Selyvouv OTL ONUOVTLKOTEPO
poOAo mailel n mpooAnydn elatokavlaAng. TéAog, daivetal OtL auth n dpdon Twv
oucwWwV autwv elval avefaptntn amd tnv aviipAeypovwdn Spdon Toug Kal
omOSEIKVUETAL OTL TO XNUIKO TPOodid Ttwv eAaoAddwv emnpedlel Aapeca To
KapdLayyeLako cuoTnua.

MeAétn mou éEywve oe avIpwnoug Ebelfe ottt ta eAaldAada mAovoia o€
eAalokavdadn kat eAaitacivn Bondouv otnv ueiwon twv YpouBwoswv, kadwg
PoKaAouV UEIWON TNG CUGCWUATWONG TWV ALUOTIETAAIWV.

D2i, oleocanthal/oleacein ratio for an extra virgin olive oil, D2i0, extra virgin olive oil with
undetectable oleocanthal and oleacein, D2i0.5, extra virgin olive oil with 1:2 oleacein/oleocanthal
D2i2, extra virgin olive oil with 2:1 oleacein/oleocanthal

A) 0% B) 0.50 a a a b
a b b c
25% _ 0I5
=
s = 0.00
0% i
g 1 = J
d -25% = po2s
E +
2 3
<1 _50% 0, -0.50
<]
-75% -0.75
-100% -1.00
= o =2 o 0y
8 6 a fal §

D2i0.5
|buprofan
Ibuprafen

Hg. 1. Effects of tested EVOOs on (A) maximum platelet aggregation and (B) oxylipins associated with platelet function inhealthy male subjects. D22, D20.5 and Ibupmfen
all decreased maximum platelet aggregation compared to D20, and Ibuprofen decreased cxylipin concentrations compared to all oils. Data shown are presented as means
{n=19) with their standard deviations. Data paints with unlike letters were significantly different at P <005 (repeated measures ANOVA)

Karan Agrawal et al,, Journal of Functional Foods 36 (2017) 84-93

7. Phytochemistry: ibuprofen like activity in extra virgin olive

oil.

Newly pressed extra virgin olive oil contains oleocanthal a compound whose
pungency induces a strong stinging sensation in the throat, not unlike that caused by
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solutions of the nonsteroidal anti-inflammatory drug ibuprofen. In the study of
Beauchamp et al., 2005, this similar perception seems to be an indicator of a shared
pharmacological activity, with oleocanthal acting as a natural anti-inflammatory
compound that has a potency and profile strikingly similar to that of ibuprofen.
Although structurally dissimilar, both these molecules inhibit the same
cyclooxygenase enzymes in the prostaglandin biosynthesis pathway. Both
enantiomers of oleocanthal, exhibited a dose-dependent inhibition of COX-1 and
COX-2 activities, with no effect on lipoxygenase activity, much as observed with
ibuprofen.

dvtoxnuela: Spacn Tov gAaoAadov  mapopold  TNG
Bovmpo@aivng

To €atpetiko mapBEvo eAatdAado mou HOALS €xeL mapaxOel mepléxel eAalokavOaAn,
HLo EVvwon n omola mpokaAel €vtovn aioBnon TOUMAUATOG 0To AALUd, OXL avTiBeTn
HE €Kelvn ToOU TpoKOoAsital oamd Ta  SAAUMATA TOU PN OTEPOELSOUC
avtipAeypovwdoug dappdakou Boumpodaivng. H pelétn auty €6ele otl N
mapopola aut aiobnon ¢aivetat va sival évag deiktng kowng GpapuakoAoyLKig
6paong, pe v eAatokavBain va Spa w¢ dpuoikr avithAeypovwdng Evwaon Tou €XEL
ox0 Kot MpodiAd EVIUTIWOLOKA Tapopola e ekelvn g Bounmpodaivng. Av kot
Soukd SLabOopeTIKEG EVWOELG, Kal Ta Suo autd popla avactéAlouv ta ibla évivua
™G KukAoofuyevaong wg mpog tnv BloouvBeon tn¢g mpootayAavdivng. Kot ta dvo
EVAVTIOUEP TNG €AaokavBAaAng mapouciacav 6000eapTWHEVN QVOOTOA TNG
6paong twv COX-1 kat COX-2, xwpic enidpaon otn SpactikotnTta Tou ev{UHUOU TNG
Auto€uyevaonc, onwg mapatnpndnke pe tnv LBoumnpodaivn.

NEPIAHWH

H avtupleypovwdng 8paon tov £Aaiodddov mapopola Tng
Bovmpo@aivng

To efatpetika mapBevo eAatolado mou HOALS €xel mapaxBel mepLéxel eAatokavOaln,
pwo €vwon n omoila mpokaAel évtovn aiobnon TOUMAUATOG 0TO AQLUO, TapOuoL
ailoBnon Ye autr) mou UTAPXEL Kal aro tnv poocAnyn Boumnpodaivng, evog Loxupou
avtipAeypovwdoug dapudkou. IUpdwva UE TNV  OCUYKEKPLUEVN HEAETN, N
ehalokavbdaAn oavaotéAAel kdamola €viupa Tou oXeTilovtal pe TN PAeypovi,
gudavilovrag pailota Spaon avtiotowxn tng Lounpodaivng, mMapoTL XNUKA EXOUV
TIOAAEG SladpopEc.
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H eAaiokavidaAn eupavilet mapouota aviipAsyuovwdn bpaon upe auth N6
tBoumnpoaivng, €vog LoYupoU avtiPAeyuovwdous @apuaKkou, map’ott Xnuikd
Slapépouv moAu.

CH,
l
H,C CH
0 3 3
"o Y/\&CHO %
<:> 0 CHO 0O

HO

FIGURE. Structures of (-) oleocanthal (left) and the anti-inflammatory drug ibuprofen (right) (Nature
2005 Sep 1; 437(7055):456).

Beauchamp GK et al, Nature. 2005 Sep 1; 437(7055):456.

8. (-) Oleocanthal as a cMet inhibitor for the control of
metastatic breast and prostate cancers

(-) Oleocanthal is a naturally occurring minor secoiridoid isolated from extra virgin
olive oil, which showed potent anti-inflammatory activity. In the study of Enagar et
al, Computer Assisted Molecular Design (CAMD) identified oleocanthal as a potential
virtual cMet inhibitor hit. In this study oleocanthal inhibited the proliferation,
migration, and invasion of the epithelial human breast and prostate cancer cell lines
with an IC(50) of 4.47uM. Moreover, oleocanthal inhibited the phosphorylation of
cMet kinase in vitro, with an IC (50) value of 4.8uM. These results show that
oleocanthal and EVOO can have potential therapeutic use for the control of cMet-
dependent malignancies.

H sAaokav0ain w¢ avaotoréag Tne mpwTeivyg cMet yla tov
£AEYX0 TWV NETACTATIKOV KAPKIVOV TOU HAGTOU KAl TOU
TPOGTATY)

H eAatokavOdAn eival éva puolkd eEAACowWV CEKOIPLOOELOEG TTOU ATIOOVWVETOL ATTO
to efalpetikd@ TmapBEévo eAaoAado kal TO omolo Tapoucltalsl  €vtovn
avtipAeypovwdn Spaon. Itn HeAETN Tou Enagar kot tng opadag tou, Eva poypappoL
oxedlaopol popiwv, to CAMD, avayvwplose tnv eAalokavlaAn wg €vav mibavo
oavaotoAéa tou popiou cMet. H ehatokavBAdAn avoaotéAAEL KATA TO AULOU TOV
oA AMAQOLOAoUO, TNV HETAVAOTEUON KOl TNV SLELOSUTIKOTNTA TWV EMONALOKWV
KUTTAPWV TOU KOPKIVOU TOU HaoToU KOl TOU KapKivou TOU TMPOOCTATN O KUTTAPLKEG
OELPEG 0€ ouyKEVTPpWON 4,47uM. EmmA£ov n eAallokavOAAn avaoTEAEL KATA TO AKLOU
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™ Pwodopuliwon tng cMet kwvdong oe cuykévtpwon 4,8uM. Ta amoteAéopata
auta Seiyvouv mMwg n ehatokavBAAn kot To e€alpetika mapBévo eAaldAado €xouv

€va SuVaLKO BeparmeuTikd pOAo OTIC KaKonBEeLeG TTou TtpoKaAEeL n cMet.

MNEPINHWH

0 pOA0¢ TG EAALOKAVOAANG 6TOV KAPKIVO TOU HAGTOV KL TOV
TPOGTATY)

H elatokavBaAn elval éva ouoTaTKO TwV €€ALPETIKA TOPOBEVWY eAaoAadwY e
loxupn aviipAeypovwdn dpdon. Itnv peAétn tou Enagar kot tng opadag tou,
davnke OtL N eAalokavOdAAn, og Kuttaplkod emninedo, eumodilel TNV avamtuén KoL TNV
TAON YLO LETAOTACN KOPKLVIKWY KUTTAPWY TOU HAOTOU 1 TOU MPOooTAtn. AKOUN Kol
OE MULKPEG TOOOTNTEG N €AloKAVOAAN Kal Kot eméktaon To e€alpeTikd TmapOEvo
eAaLoAado €xouv Eva SuVAULKO BEPATIEUTIKO POAO OTOV KOPKIVO TOU LaoToU Kal Tou
TPOOTATN.

H gAatokavddAn, o kuttapiko eninedo, eunodilel tnv avantuén Kat tnv Taon yLa
UETAOTAON TWV KAPKIVIKWV KUTTAPWYV TOU UAOTOU 1) TOU MPOOoTATH).

s A

X 4
( )()I 0CH mlhxlll 1\1)

Elnagar AY et al, Planta Med. 2011 Jul;77(10):10139.

9. (-)-Oleocanthal inhibits growth and metastasis by blocking
activation of STAT3 in human hepatocellular carcinoma

In the present study was explored by Pei et al, the anti-cancer capacity of
oleocanthal in human hepatocellular carcinoma (HCC). Oleocanthal inhibited
proliferation and cell cycle progression and induced apoptosis in HCC cells in vitro
and suppressed tumor growth in an orthotopic HCC model. Oleocanthal also
inhibited HCC cell migration and invasion in vitro and impeded HCC metastasis in an
in vivo lung metastasis model. Oleocanthal acted by inhibiting epithelial-
mesenchymal transition (EMT) through downregulation Twist, a protein which is a
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direct target of the transcription factor STAT3. Oleocanthal also reduced STAT3
nuclear translocation and DNA binding activity, ultimately downregulating its
downstream effectors, including the cell cycle protein Cyclin D1, the anti-apoptotic
proteins Bcl-2 and survivin, and the invasion-related protein MMP2. Overexpression
of constitutively active STAT3 partly reversed the anticancer effects of oleocanthal,
which inhibited STAT3 activation by decreasing the activities of JAK1 and JAK2 and
increasing the activity of SHP-1. These data suggest that oleocanthal may be a
promising candidate for HCC treatment.

H eAalokavOdAn avacTtéAel TNV avaATTTUE] KAl T HETAOTAGCT)
0TO NTATOKVTTAPLKO KAPKivwua 6tov avlpwto epmodilovtag
TNV evepyomoinon ¢ Tpwteivg STAT3

ITn OUYKEKPLUEVN UEAETN O Pei Kal OL CUVEPYATEG TOU, LEAETNCAV TNV OVTIKAPKLVIKN
WotNTa NG €AalokavbdaAng o avBpwriva NMOTIKA KapKwika kottapa. H
eAalokavOaAn avéotelle Tov MOAAMAACLACUO Kal TNV TPOodo TOU KUTTOPLKOU
KUKAOU KOl TIPONAYOYE TNV QMOMTWON 0T NIOTIKA KAPKLWVIKA KUTTapa in vitro kot
puelwoe tnv avamtuén tou OYKOU TWwV KUTTAPWV autwv. Emiong, avéotelle 1tnv
HETAVAOTEUON Kol TNV Sleloduon TwV NIMATIKWY KOPKLVIKWY KUTTAPWV in vitro Kat
TIAPEUTIOSLOE TN UETAOTACN O £€va in Vivo HOVTEAO TMVEUMOVIKAG HeTAotaong. H
ehalokavbaAn €6pace avaoctéAhovtag Tnv petadopd petafy embnAlou-
HEOEYXULATOC, LEOW KATAOTOANG TNG Twist, plag mpwteivng n omola gival o AUeCOC
OTOX0G TOoU petaypadikou mapayovia STAT3. H ehatokavOaAn, emumAéov, peiwoe
TNV TWUPNVIKN HETOTOTION Kot tnv Opacn ouvdeong oto DNA tng STATS,
amopuBuilovtag toug TEAECTES TNG, CUMEPAAUPBAVOUEVNG TNG TIPWTEIVNG KUKALVNG
D1, TwV avTLOMONTWTIKWYV MpwTteivwy Bel-2 kal survivin kat tnv mpwteivn MMP2 mtou
oxetiletal pe tnv bleiodbuon. H umepékdpaon tg evepyng STAT3 ev uépel avalpel
OAn TNV avTKapKikn Spdon tng eAatokavOaing, n omoia avaotéAAeL tnv STAT3 e
™V helwon tng Spadong Twv mpwrteivwy JAKL kat JAK2 kat auvéavovtag tn Spdon tng
npwrteivng SHP-1.

MEPIAHWH
OL QVTIKXPKLVIKEG LBLOTNTEG TG EAALOKAVOAANGC

2T UEAETN TwV Pei Kal TwV CUVEPYOTWV ToU, LEAETAONKE N AVIIKOPKLVLKA Spdon TG
eAalokavbaAng o€ avBpwrmiva NMATIKA KOPKLWIKA KUTtapa. Ta amoteAéopata
€belav otL N eAalokavBaAn pelwoe Tov MOANATIAQCLACUO TWV KOPKLVIKWY KUTTAPWY,
QVEOTELNAE TNV AVATITUEN TOU OYKOU KoL TAUTOXPOVO TIPOKAAECE ToV BAvato ToAAwY
KOPKIVIKWV KUTTApwV. ETiong, os melpapa mou mpaypotonoinke ylo tov €Aeyxo
™¢ dpAong TNG ouclag OTNV UETAOTAON TWV KAPKWIKWY KUTTAPWVY GAVNKE OTL N
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eAalokavbaAn mapeunodloe TNV HETACTACH TOUG OE TVEUMOVIKA KUTtapa. Ta
QMOTEAECMOTA QUTA, AMOTEAOUV EATIISA YL TNV XPHON AUTWV TWV QVIIKAPKLVLKTTWY
dlotAtwy TNG ouciag OxtL LOVo o€ KUTTAPLKO eminedo aAAd kot oTtov dvBpwro.

H eAaiokavdadn eupavilet £Vioves QVTIKOPKLVIKEG LOLOTNTEG O avipwmiva
nratikd KUtTapa, Kadwe UELWVEL TOV MOAAQTAQGLACUO TWV KAPKIVIKWY KUTTAPWV,
avEéoTelAAE TNV avdntuén ToU OYKOU Kall TAUTOXPOVA MTPOKAAEL ToVv dvato moAAwv
KOPKLVIKWV KUTTAPWV.

B
-(-)Oleocanthal (M)
0 10 15

FETONa Y T T N : ‘ e -
~ -‘;&_‘_;":::_:’f,' «..’. 'S :‘__"; R bt ) :‘\"-‘-"7‘7 N PR A
& YA e B e '
= >N o R . .
T e 3 >
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Number of cells
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Figure: (-)-Oleocanthal inhibits migration and invasion abilities of HCC in vitro and in vivo. (B) Representative
images of invasion assay for Huh-7 and HepG2 cells after the pre-treatment with increasing doses of (-)-
oleocanthal for 24 h (top panel). The number of invaded cells was counted (bottom panel). Scale bar = 100 um.

Tiemin Pei et al, Oncotarget, 2016, Vol. 7, No. 28, 43475-91

10. (-)-Oleocanthal rapidly and selectively induces cancer cell
death via lysosomal membrane permeabilization

LeGendre et al investigated the effect of oleocanthal (OC) on human cancer cell lines
in culture and found that OC induced cell death in all cancer cells examined as
rapidly as 30 minutes after treatment. OC treatment of non-transformed cells
suppressed their proliferation but did not cause cell death. OC induced both primary
necrotic and apoptotic cell death via induction of Ilysosomal membrane
permeabilization (LMP). Here evidence are provided showing that OC promotes LMP
by inhibiting acid sphingomyelinase (ASM) activity, which destabilizes the interaction
between proteins required for lysosomal membrane stability. The data presented
here indicate that cancer cells, which tend to have fragile lysosomal membranes
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compared to non-cancerous cells, are susceptible to cell death induced by
lysosomotropic agents. Therefore, targeting lysosomal membrane stability
represents a novel approach for the induction of cancer-specific cell death.

H gAaiokavOdaAn mpoayel To OAvaTo KAPKIVIKOV KUTTAPWV
YPNYOPQX KOl EKAEKTIKA HEOW TNG SLATEPATOTNTAC TNG

AVGOG WK G HERBPAVIG

O LeGendre KoL oL CUVEPYATEG TOU UEAETNOQV TNV enidpaocn tn¢ eAatokavOaAng os
avBpwrva KOPKIWVIKA KUTtopa. Ta TEelpapata toug €6elav mwe n eAalokavOain
TIPOAYEL TOV KUTTOPLKO BAvVOTOo oTa KOPKLVIKA KUTTapa, péoa os 30 Aemta. H xprion
€e\aLlOKAVOAANG OE N HETAOXNUOTIOHEVA KUTTAPO OVOOTEAAEL TN Slaipeon Toug
oANG Sev tpokalel Tov Bavato Twv KUTtapwyv. H eAatokavBaAn mpodyeL Tov MPWLUO
VEKPWTIKO KOl OTMOTTWTIIKO BAvato PECOW TNG EMOYWYNG TNG SLOmMeEPATOTNTAC TNG
AUCOCWHIKNAG HEUBPAVNG. AUTA N eEMaywyn YIVETAL HECW TNG AVAOTOANG TNG Spdaong
TOU 0£€0G TNG 0duUYYOoUUEALVAONG TO omoio amootabeporolel v alnAenidpaon
HETAED TWV MPWTIEIVWV TIOU QTALTOUVTAL Yyl TNV oTaBepdtnTa TNG AUCGOCWHULKAG
HEUPBPAVNG TwV KUTTApwV. Ta dedopéva Tng €peuvag autn¢ deixvouv OTL ouaieg ou
6pouV OTIC AUCOOWHUIKEG HEUPBPAVEC Bavatwvouv Ta KApKLVIKA KUTTapa, Ta omola
telvouv va €xouv €UBpaUOTEC AUCOOWULKEG UEUPBPAVEC, OUYKPLTIKA HE TA MN
KApKWIKA. Mt autd, n otdxeuon otn otabepOTNTA TWV AUCOCWHLKWY MEUBpavwY
OVOTTOPLOTA L0 VEOL TIPOCEYYLON Yla TV EMAYWYN TOU KUTTaplkoU BavAtou Twv
KAPKLVIKWY KUTTAPWV.

MEPIAHWH
H gsAaiokavOain mpodyel Tov OAvato pOVo T®WV KAPKLVIK@DV
KUTTAP®WYV KAL OXL TV PUCLOAOYLKWV

O LeGendre kal oL CUVEPYATEG TOU HEAETNOAV TNV eMidpacn TN eAalokavOAaAng oe
avBpwrmiva KapKWwika kuttapa. Ta melpdpata toug €6etav nmwe n eAaltokavOdAn
TIPOKOAEL OTOl KAPKWVIKA KUTTapa Bdvato eviog 30 AEMTwyY, EVw Ttoutoxpova Oev
nipokaAel Bavato ota pucloloyika kuTTapa. Autd cupPaivel SLOTL n eAalokavOaAn
6pa o€ £vayv £16IKO UNXOVIOMO TWV KUTTAPWVY OTIOU TA KOPKLVLKA KUTTOPA TUXALVEL va
elval mo gvaioBnta ar’ott ta ducloAoylkd, peE amotEAEcpa va odnyouvtal PoOvo
auta og Bdvato Kal OxL Ta GUCLOAOYIKA.

H eAatokavdadn npodyel EKAEKTIKA TOV JavaTO UOVO TWV KAPKIVIKWV KUTTAPWV
KalL OxL TwV (PUOLOAOYLKWYV, eVvtog 30 AenTtwv.
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In the presence of serum, 10 mM Oleocanthal induced a maximum 10%
inhibition of ASM activity

LeGendre et al, Molecular & Cellular
Oncology 2014

11. Cytotoxic Activity of Oleocanthal Isolated from Virgin Olive
Oil on Human Melanoma Cells

Oleocanthal’s potential anticancer activity has already been reported but only
limited evidence has been provided in cutaneous malignant melanoma. The present
study of Fogli S et al is aimed at investigating the selective in vitro antiproliferative
activity of oleocanthal against human malignant melanoma cells. Cell viability
experiments demonstrated that oleocanthal had a remarkable and selective activity
for human melanoma cells versus normal dermal fibroblasts with IC50s in the low
micromolar range of concentrations. Such an effect was paralleled by a significant
inhibition of ERK1/2 and AKT protein phosphorylation and downregulation of the
gene Bcl2 expression. These findings may suggest that extra virgin olive oil phenolic
extract enriched in oleocanthal deserves further investigation in skin cancer.

Kvttapotoiikn Spacn ¢ eAalokavOAANG OV ATTOUOVWVETAL
and To TapBivo sAaddado o avOpwmva KUTTAPA
UEAXV@DUATOG

H ev Suvapel avikapkwiki 6pacn tng eAalokavbaAng £xet dSnuooileutel aAAd
ehaylota eival to otolxela mou €xouv avadepBel ylo To SepuATIKO KAKONBEC
peAdvwpa. H mapovoa peAétn tou Fogli S kal Twv ouvepyaTwY TOU OTOXEVUEL OTNV
Olepelvnon NG in vitro €eKAEKTIKAG OVTUTOAAQTTAQCLAOTIKAG LKOVOTNTOG TNG
eAalokavOAaAnG €vavtl TwWV KOPKLWVIKWY KUTTAPWY Tou UeAQVWHOTOC. Ta MElpapoTa
KUTTOPLKAG Buwolpotntag €detfav mwe n eAatokavOain €xel po afloonpeiwtn Kot
€181k 6pdon ota KUTTAPA TOU PEAAVWHATOC EVAVTL TwV GUCLOAOYIKWVY LVoBAaCTWV
Tou Oépuatog, pe IC50 oe TMOAU XOMNAEC OUYKEVTPWOELS. Mo Tétola emidpaocn
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ouvobeudtav amd Ml ONUOVTIKA avaotoAl dwodopuAlwong Twv TPWIEIVWV
ERK1/2 kot AKT kaBwg Kot anopubuion tou yovidiou Bcl2, mou oxetilovtal pe tnv
ekdAwon Tou peAavwpatog. Ta euprpata autd Seixvouv Mwe to GaLvoAlko KAdoua
Tou &€tpa mapBévou elaloadou xprlel peyalltepnG €PEUVAG OTOV KOPKIVO TOu
6€puartoc.

Fogli S, Nutr Cancer. 2016 Jul;68(5):8737

I[TEPIAHWH
H gvepyetikn 8paocn ™™g eAaokavOaing évavti Tov Kako1)0ovg
MEAQVWONATOG TOV SEPUATOC

H mapolvoa pelétn adopd oTnV QAVIIKAPKWIK Spdon tng eAaltokavBaAng oto
KaKoNBeg LeAAVWHO TOU SEPUATOC. Z€ TTELPALOTO TIOU TIpaypatonolionkav ¢avnke
OTL n eAaokavBaAn €xel pla afloonueiwtn kat €18k dpdon ota KUTTAPO TOU
HEAQVWHATOG £VAVTL TWV GUCLOAOYLIKWV KUTTAPWYV TOU SEPUOTOC, AKOLN KOL O TIOAU
XOUNAEG CUYKEVTPWOELG.

H eAatokavddAn éExet afloonueiwtn kot €6k bpaon ota KUTTApa TOU
UEAQVWUATOC EVAVTL TWV (PUOLOAOYIKWV KUTTAPWYV TOU SEPUATOC, OKOUN KOl OE
TTOAU YaUNA£EC CUYKEVTPWOELS.

12. In Cell Interactome of Oleocanthal, an Extra Virgin Olive Oil
Bioactive Component.

Cassiano C et al revealed in their research via chemical proteomics that heatshock
proteins, HSP70 and HSP90, as main oleocanthal interactors in living systems. These
two proteins are involved in cancer development and, thus, our findings could have
important outcomes for a deep evaluation of the biopharmacological significance of
oleocanthal.

EvSokvttapikl) oAAnAemiSpaon TG £AqoKavOAANG, pMLag
BLodpacTikng ovsiag Tov eEaLPETIKA TAPOEVOL EAQLOAGS OV

O Cassiano C koL n opada tou £€6el€av oTnVv €peuva Toug WG oL TPwTeiveg HSP70 kat
HSP90 eival ta kUpla popla aAAnAemidpaong t¢ eAatokavbaing ota {wvrtava
ocuotnuata. AutéG ol U0 MPWTEIVEG EUTTAEKOVTOL OTNV AVATTUEN TOU KapkKivou Kal,
KaT aUuTO TOV TPOMO, TA AnMOTEAECUATA TNG UEAETNG QUTAC MUMOpPel va €xouv
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onuavtiky wdéAela ya tnv GAPHAKOAOYLIKT ONUOVTLKOTNTA TNG €AalokavOaAng,
€VOVTL TOU KOpKivou.

Cassiano C et al, Nat Prod Commun. 2015 Jun;10(6):10136.

I[TEPIAHWYH

H alAnAemidpacn TNG €AqoKavOGAANG HE HNYAVIGLOVG TIOU
oxetilovtat pE TOV Kopkivo amotedel £vdeldn g
QVTIKAPKLVIKNG TG Spaong

O Cassiano kat n opada tou £6et€av otL dvo mpwteiveg (HSP70 kat HSPI0) eivat Ta
KOplo. popla pe ta omoio oAMemidpd n  elawokavBadAn otou¢ Twvtoavoug
0pYQVIOHOUG. AUTEC oL U0 TMIPWTEIVEG EUMAEKOVTAL OTNV AVATITUEN TOU KAPKIVOU Kall
yUOoUTO Ta QMOTEAECHATA TNG MEAETNG QUTAG UIMOPEL va €XOUV CNUAVTIKA WPEAELQ
yla TV pappakoloyikn dpacn tng eAatokavBAaAng Evavtl Tou Kapkivou.

H aAAnAernibpaon tng eAalokavidAng pUE UNXAVIOUOUG TOU OXeTi{ovtal UE TOV
Kapkivo anoteAei Evdeién tn¢ avtikapKivikng the dpaong.

13. Olive Oil-derived Oleocanthal as Potent Inhibitor of
Mammalian Target of Rapamycin: Biological Evaluation and
Molecular Modeling Studies

Mammalian target of rapamycin (mTOR) is a protein that integrates signals from
energy homeostasis, metabolism, stress response, and cell cycle, with reported role
in cancer and Alzheimer’s disease development. This function encouraged the team
of Mohammad A. Khanfar et al to examine the possibility that oleocanthal inhibits
MTOR. Subsequent experimental validation indicated that oleocanthal indeed
inhibited the enzymatic activity of mTOR with an IC50 value of 708 nM. Oleocanthal
inhibits the growth of several breast cancer cell lines at low micromolar
concentration in a dose-dependent manner. Oleocanthal treatment caused a marked
downregulation of phosphorylated mTOR in metastatic breast cancer cell line (MDA-
MB-231). These results strongly indicate that mTOR inhibition is at least one of the
factors of the reported anticancer and neuroprotective properties of oleocanthal.

H glaokavOaAn Tov TPOEPXETAL ATMO TO EAXLOAQS0 ®G
VIO PLOGC  AQVAOTOALQC TOU OTOXOU ONAXOTIK@WV TG
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POTUVKIVIG: PBLOAOYIKT] EKTIUNOT KOl HEAETEC HOPLAK®V
HOVTEAWV

O otoxog OnAaotikwv tNG Tapopukivng (mTOR) elval pla mpwteivn n omola
HETAPEPEL OrHATA ATIO TNV OUOLOOTOCH, TO UETABOALOUO, TNV OMOKPLON OTO OTPEG
KOl TOV KUTTOPLKO KUKAO, LE POAO OTOV KAPKIVO KAl OTNV avamtuén tng vOoou Tou
Alzheimer. Autn n Aettoupyia TnG Mpwteivng o6rynoe tnv opdada tou Mohammad A.
Khanfar, va efetdoel tnv mbavotnta tng avaoctoAng tng mTOR amdé 1tnv
ehalokavOaAn. Ta melpapota €6el€av Mwg n eAalokavbaAn MPAYUOTL AVOOTEAAEL
KaTA TOo AULou v evlupatiky dpdaon t¢ MTOR pe ouykévipwon 708nM. H
e\alokavOAaAn avaoTEAAEL TNV AVATITUEN KOPKIVOU TOU LOOTOU OE KUTTAPLKEG OELPEC
HE 6000-e€0PTWHEVO TPOTIO OE CUYKEVPWOELS TNG TAENC Twv UM. H glatokavOain
amopubuilel tnv dwodopuAiopévn MTOR OTIG KUTTAPIKEG OELPEC UETAOTATIKWY
KAPKWIKWYV KUTTAPpWV Tou Mootol MDA-MB-231. OAa autd Tta oTowEla
amoSEeIKVUOUV TIWG N EAALOKAVOAAN €XEL AVTLKOPKLVIKEG KOl VEUPOTIPOOTATEUTIKEC
OLOTNTEC LEOW TNG OVOLOTOANG QUTAC TNG MPWTEIVNC.

Khanfar MA et al Phytother Res. 2015 November ; 29(11): 1776-1782

[TEPIAHWYH
H §pdaon ™¢ eAatokavO AN £vavTi TOV KApKivou TOV HacToU

ITn MEAETN auth, €yvav TELPAMOTO yla TNV AVOOTOAN avamtuéng kapkivou Ttou
HOOTOU o€ KUTTOpA E TtPooBnKkn eAalokavOAANG o€ oAU LKPEG CUYKEVIPWOELS. Ta
amoteAéopata £6elav OTL MpAyUATL N EAALOKAVOAAN OVOOTEAAEL KATA TO NHULOU TN
6paon pLag mMPWTeivng mou mailel oNUAVTIKO POAO OTNV QVATITUEN TWV KAPKIVIKWV
KUTTOPWV KAl KOT'ETEKTAON KOL TOU KOPKIVOU TOU POoTOoU.

H eAaiokaviaAn avaotéAAeL katd o AULOU TN Spaon ULag MPwTteivng mov nailel
ONUAVTIKO POAO oTNV avamntuén TwV KOPKIVIKWV KUTTAPWVY KOl KOTEMTEKTAON Kol
TOU KQPKivoU ToU uaotou.

14. Olive Phenolics as c-Met Inhibitors: (-)-Oleocanthal
Attenuates Cell Proliferation, Invasiveness, and Tumor
Growth in Breast Cancer Models

Dysregulation of the Hepatocyte growth factor (HGF)/c-Met signaling axis
upregulates diverse tumor cell functions, including cell proliferation, survival,
scattering and motility, epithelial-to-mesenchymal transition (EMT), angiogenesis,
invasion, and metastasis. The aim of this study was to characterize the intracellular
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mechanisms involved in mediating the anticancer effects of (-)-oleocanthal
treatment and the potential involvement of c-Met receptor signaling components in
breast cancer. Results showed that (-)-oleocanthal inhibits the growth of human
breast cancer cell lines MDA-MB-231, MCF-7 and BT-474 while similar treatment
doses were found to have no effect on normal human MCF10A cell growth. In
addition, (-)-oleocanthal treatment caused a dose-dependent inhibition of HGF-
induced cell migration, invasion and G1/S cell cycle progression in breast cancer cell
lines. Moreover, (-)-oleocanthal treatment effects were found to be mediated via
inhibition of HGF-induced c-Met activation and its downstream mitogenic signaling
pathways. This growth inhibitory effect is associated with blockade of EMT and
reduction in cellular motility. Further results from in vivo studies showed that (-)-
oleocanthal treatment suppressed tumor cell growth in an orthotopic model of
breast cancer in athymic nude mice. Collectively, the findings of this study suggest
that (-)-oleocanthal is a promising dietary supplement lead with potential for
therapeutic use to control malignancies with aberrant c-Met activity.

OL @aVOAEG TNG EALAC WG AVAOGTOAELS TG TPWTEIVNG c-Met: 1
EAQLOKAVOAAN MELWVEL TNV KLTTAPLKT Swxipeon, Tqv €L0BOAT)
KoL TNV aV0&No1 TOU 0YKOU 6€ HOVTEAX KAPKIVWV TOU HAGTOV

H amopuBuion t¢ onuatododtnong Tou NMATOKUTTAPLKOU auéntikol mapdyovta
(HGF)/c-Met evepyorolel 1ddpopouc oykoyovouc TaPAyOVTIEG TTOU TPOAYOUV TNV
KUTTOPLKN Slaipeon, TV emBiwon, Tn SLdomaon KoL TNV KvNTIKOTNTA TV HeTadopd
ermOnAlou-peceyxULATOC, TNV OYYELOYEVVEDH, TNV £L0BOANR Kal tTnv petdaotoon. H
OUYKEKPLUEVN WEAETN OTOXEVEL OTO VA XOPOKTNPLOEL TOUG MNXOVLIOUOUG UECA OTO
KOTTOPO TIOU EUTAEKOVTOL OTN MECOAAPNON TWV OVTLKAPKWIKWY OpACEWV TNG
€AalokavOAaANG KaL TNV EUMAOKK TWV TIPWTEIVWYV TTOU EUTAEKOVTAL OTO CNUATOSOTIKO
HOVOTIATL TNG TPWIElvnG c-Met otov Kapkivo tou paotou. Ta amoteAéoparta
Seixvouv nmwg n eAaokavOaAn oavaoTEAAEL TNV alénon TwV KAPKWVIKWV KUTTAPWV
OTIG KUTTAPLKEG oelpé¢ MDA-MB-231, MCF-7 and BT-474, evw n xopnynon
mapopolwwv Socswv elalokavBaAng dev eixe kapio emibpacn oe GuUCLOAOYLIKEC
KUTTOPLKEC oelpéc MCF10A. EmutAéov, n xopriynon eAalokavBaAng mpokaAel pia
docoefapTtweVn avaoTtoAn TNG LETOVACTEUONG, TNC ELOBOAAG KoLl TNE poodou Tou
KUTTOPLKOU KUKAOU Ttou €mayovtal anod tov napdayovta HGF og KUTTAPLKEC OELPEC
KapKivou tou pactol. EmumpooBeta, ol dpacels tng eAatokavOaing BpéBnke mwg
ETUTUYXAVOVTOL LECW TNG AVOOTOANG EVEPYOTIOLNONG TOU auENTLKOL apdayovta HGF
anod tnv Mpwrieivn c-Met Kal Twv UITOYOVWV CNUOTOSOTIKWY HOVOTIATIWY TNG. ZE
ETUMAEOV TElpApOTO OelTNKE TWC N €AAOKAVOAAN KATAOTEAAEL TNV KUTTOPLKN
avénon tou OyKOU O€ TOVTKIA O0f €va opBOoTOTIKO HOVIEAO TOU KapPKivou TOu
HOOTOU. JUVOALKA, n HeA£Tn aut) Oelxvel Mwc n eAolokavOaAn eival €va
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CUUMANPpwWHA Slatpodng He Suvaplkn yla GopUakoloylky Xpron otov €Aeyxo
KakonBelwv mou mpoépxovtal amno un GucloAoyikn SpactnpLoTnTA TG MPWTEVNG C-
Met.

I[TEPIAHWH

O pYaviouog Spaong TG EAQLOKAVOGANC £vavVTL TOV KAPKivou
Tov paotoV: H gAalokavOdAn HEWWVEL TOV  KAPKLVIKO
TOAAQTIAXGLAG IO KL TNV QVATTUEN TOU OYKOU

H ouykekpluévn HEAETN oTOXEVEL OTO va MPOadLopIioEL TOV pUNXOovVIoUo dpdaong g
eAaLokavBaAng Evavtl Tou KopKivou Tou paotou. Ta anoteAéopata Seixyvouv nmwe n
eAalokavOaAn avaoTtEAAEL TNV AUENON TWV KOPKLVIKWY KUTTAPWY, EVW SV €ixe Kapia
enibpaon oe ducloloyka kuUttapa. Ewdkotepa, daivetal OtL n ehatokavOAaAn
ennpealel tn 6paon e8IKWV MPWTEIVWY Tou oxetilovtal Pe TNV avamtuén, Tov
oA amAaolaopd aAAd Kal TNV UETOVAOTEUCN TWV KAPKWIKWY KUTTAPWYV, XWPLg
OUWG va epdavilel kamowa emibpacn oe Guololoylkd KUTTapa. € EMUTAEOV
nelpapata Gpavnke OtL N eAalokavlaAn avaoTtEAAEL TNV alEncn OYKOU O TOVTiKLAL
HE KOPKIVO TOU HAOTOU. ZUVOALKQ, N HEAETN auTr SelXvel wg n eAatokavOaAn sival
€va cUpmMAnpwpa Statpodn¢ mou umopel va xpnoldomnolnBet peAAOVTIKA OTOV
€\eyxo KakonBelwv.

H gAailokavddAn ExeL €viovn avtikapkivikny épaocn, ennpealovrac tn bpaon
EL6IKWV NPWTEIVWY mov oxetifovral pue TNV avantuén aAAd Kat TNV UETAVAOTEUON
TWV KAPKLVIKWV KUTTAPWV, XWPIC va eupavilel kanola enidpacn o€ @uoloAoyikd

KUTTOpQ.
_ HGF (40 ng/ml)
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Figure (-)-Oleocanthal treatment caused a dose-dependent suppression of HGF-induced mammary

tumor cell migration and invasion and Brk/paxillin/Rac1 pathway signaling.

Mohamed et al., PLoS ONE 2014
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15. Effect of Oleocanthal and Its Derivatives on Inflammatory
Response Induced by Lipopolysaccharide in a Murine
Chondrocyte Cell Line

In joint diseases, cartilage homeostasis is disrupted by mechanisms that are driven
by combinations of biologic factors. Osteoarthritis progression is characterized by
increased nitric oxide (NO) production, which has been associated with cartilage
degradation. Oleocanthal displays antiinflammatory drug activity similar to that of
ibuprofen, a drug widely used in the therapeutic management of joint inflammatory
diseases. In this study lacono et al evaluated the effect of oleocanthal and its
derivatives on the modulation of NO production in chondrocytes. Oleocanthal and its
derivatives decreased lipopolysaccharide-induced NOS2 synthesis in chondrocytes
without significantly affecting cell viability at lower concentrations. Among the
derivatives that were examined, derivative 231 was the most interesting, since its
inhibitory effect on NOS2 was devoid of cytotoxicity even at higher concentrations.
This class of molecules shows potential as a therapeutic weapon for the treatment of
inflammatory degenerative joint diseases.

ETtidpacn t™¢ eAcdokavOaANG Kol TV TAPAYWY®WV TNG GTNV
@PAEYHOV®DEN ATIOKPLOT) IOV TIPOAYETAL ATIO ALTIOTIOAVG AKX XPLTT)
O0€ KUTTUPLKT) GELPA XOVEPOKUTTAPWV

2T aoBéveleg Twv apBpwoswv n opoldoTacn Twv apBpwoswv SLOKOTTETAL OO
HNXovwopoug mou kaBodnyouvtal amd éva mARBog Bloloywkwv mapayoviwv. H
ooteoapBpttiba yapaktnpiletal and avénuévn mapaywyr povoéeldiov tou alwtou
(NO) to omoio oyxetiletar pe TNV amodopnon Twv Xovoépwv. H eAatokavOain
emdelkUeL pla avtipAeypovwdn papuakeuTiky dpdon, onwc tng Poumnpodaivng,
€va GpApUaKO TTOU XpNOoLUOoTIOLETAL EUPEWG OTN Beparmeia PpAeypLoOVWOWY VOOWV TWV
apBpwaoewv. H Anna lacono Kal oL CUVEPYATEG TNG OE QUTA TN UEAETN EKTIUNOAV TNV
enidpaon NG eAalokavlaAng Kal Twv Tapaywywyv Tng otn pubuLon tng mapaywyng
NO ota yxovdpokuttapa. H elalokavBaAn kol to mOpAywyd TNG MELWVOUV TN
ouvBeon tou NO mou mpodyetal and Tov AutomoAucakyapitn ota xovdépokuTtapa
XwpLlc va emnpedlel CNUAVTLKA TNV KUTTAPLKN €MBiwon o€ XOAUNAEG CUYKEVTPWOELG.
H eAatokavBaAn kal Ta mopdywya T anoteAolV pLa Taén popiwv mou deixvouv éva
SUVAULKO POPUAKEUTIKO OTAO yla TNV AVTIHETWIILON GAEYUOVWOWY 00BEVELWY TWV
apBpwaoewv, Onwe n ooteoapOpitida.

lacono et al, ARTHRITIS & RHEUMATISM 2010
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[TEPIAHWYH
H 8paon ¢ laokavOaAnG Kol MHPAY®YWV THG EVAVTL
PAEYHOV@WEWV A0OEVELWV TWV XpOpwoEWV

H eAaitokavBaAn kat Ta mopdywya TG anoteAoUV pLa Taén popiwv mou deixvouv éva
SUVOULKO PAPUAKEUTIKO OTTAO yLla TNV aVILETWION PpAsypHovwdwY aoBevelwv Twv
apBpwoswy, Onwg n ooteoapBpitiba. H ooteoapbpitida xapakinpiletal amno
avénuévn mapaywyn povofeldiou tou alwtou (NO) to omolo oxetiletal pe tnv
kataotpodn Twv Xovépwv. H glaltokavBaAn kol Ta mopdywya TG UELWVOUV TN
ouvBeon tou NO Kkat avactéANouv tnv eEEALEN TNC VOOOU.

H eAaiokavdaAn anoteAei éva LOYUPO QAPUAKEUTIKO OTTAO yLa TNV QVTIUETWITLON
pAsyuovwdwv aocdevelwy, onwes n ooteoapdpitiba, pueiwvovrag tn ouvdeon tou
povoéetdiov tou afwTtou, TO OMOio CXETIJETAL UE TNV KATAOTPOPH TWV XOVOPpwWV.

16. Oleocanthal exerts antitumor effects on human liver and
colon cancer cells through ROS generation.

Oleocanthal (OC) shows an anti-inflammatory and anticancer activity, which guided
Cusimano et al to study the anticancer effects of OC in hepatocellular (HCC) and
colorectal carcinoma (CRC). Several cell lines were used at the study that were
treated with OC and estimated the cell viability and apoptosis. OC was more
effective comparing with other anti-inflammatory agents like ibuprofen,
indomethacin and nimesulide, and induced cell growth inhibition. Moreover,
experiments with OC showed inhibition of colony formation and apoptosis induction.
Finally, OC showed no toxic effect on normal hepatocytes. All this lead to the
conclusion, that OC is a potent agent against in HCC and CRC. These findings provide
a strong support of the potential use of extra virgin olive oil as chemotherapeutic.

H eAaiokavOaAn ackel avTIKAPKIVIKEG SPAOELS 6TOV KAPKIVO
TWV KUTTAP®WV TOV NTATOC KAL TOV THXE0G EVTEPOV HECH TNG
Snuovpyiag ROS.

H eAatokavBdAn (OC) emubikviel pia avtipAeypovwdn Kol avilkopKkviky dpaon,
yeyovog mou odrynoe tnv opada tTwv Cusimano Kal CUVEPYOTWY VA LEAET)COUV TNV
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QVTLKOPKLVIKN §pdon tng OC 0ToV KapKIvVo TWV NTTATIKWY KUTTAPWY KOl OTOV KOPKIivo
TOU TWV KUTTAPWV Tou opBou. Itn HeAETN Xpnolomolionkav SLadpopes KUTTOPLKEG
OElPEG OTIC Omoleg yopnynbnke eAalokavOAdAn Kol EKTIUAONKE N KUTTOPLKN
Bwowpdétnta kat amomntwon. H OC Atav To amoTEAECOUATIK oMo OTL AAAEC
avtipAeypovwdels ouoieg Omwe n LBoumpodaivn, n tvdopeBaaoivr) Kat n VILECOUALSN
KalL T(PONYAyE TNV AVAOTOAN TNG KUTTAPLKNG avamntuéng. EmutAéov, nelpapata pe OC
€6elfav OVAOTOAN TOU OXNUATIOMOU QTOWKIWY KOl TIPOOywyr TNG KUTTTAPLKNAG
AMONTWonG, evw eV gixe kapia Tofikn enidpacn o€ GUCLOAOYLIKA NTTATIKA KUTTOPA.
OAa autd obényolv oto cupnépaocua, mwe n OC eival plo SUVAULKA AVTLULETWITLON
€VaVTL TOU KapKiVOU TWV NMOTIKWV KUTTAPWV KAl TWV KUTTApwvV Tou opbou. Ta
gEUpNUATA QUTA TapEéXouv amobeifelg yla T xprion Tou efalpeTikd mapBEvou
eAALOA0S0OU WC XNUELODEPATIEUTLKO.

MEPINHWH

H sAaiokavOain Spa w¢ avTIKAPKLVIKO 0TOV KAPKIVO TOU NTATOC
KOL TOVU TIAX£0G EVTEPOV

H peAétn avtn €6elfe OtL n ehatokavOAAn ival pla ovoia, n omoia pmopel va €xel
avtipAeypovwdn Kal avTLKOpKLWIKY SpAcn, 0 KOPKLVIKA KUTTOPA TOU NTATOG Kol
TOU TOXEOG EVTEPOU. Ta amoteAéopata Selxvouv MwE aVOOTEAAEL TNV avaATTTUEn Tou
Kapkivou, evw dev €xel kapla emibpaon ota puacloloylka KUTTOPA.

H eAaiokavialAn eupavilel aéioAoyn avtipAeyuovwdn Kat avtlkapkiviky Spacn o€
KQPKIVIKA KUTTQPQ TOU NITOTOC KOl TOU TIOXEOG EVIEPOU, XWPIC va emnpedlel Ta
puoloAoyika KUTTapQ.

Cusimano A’ Balasus D', Azzolina A', Augello G! Emma MRY Di_Sano C! Gramignoli
R?, Strom SC?, McCubrey JA®, Montalto G*, Cervello M™.

Int J Oncol. 2017 Aug;51(2):533-544

17. The olive oil phenolic oleocanthal modulates estrogen
receptor expression in luminal breast cancer in vitro and
synergizes with tamoxifen treatment

The goal of this study was to explore the effect of oleocanthal treatment on growth
of luminal breast cancer cells and to examine the effect of combination of
oleocanthal with tamoxifen. Results showed that oleocanthal inhibited growth of
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various human breast cancer cells in mitogen-free media with 1Csg values of 32.7 to
80.93uM. Similarly, oleocanthal suppressed growth of these cells in 17B-estradiol-
supplemented media with 1Csq values of 22.28 to 83.91uM. Combined oleocanthal
and tamoxifen treatments resulted in a synergistic growth inhibition of the cells with
combination index values of 0.65 to 0.53 for each cell line. Studies indicated high
degree of overlapping for the binding of oleocanthal and 17B-estradiol to estrogen
receptors, while oleocanthal and tamoxifen have distinguished binding modes.
Treatment with 5mg/kg or 10mg/kg (-)-oleocanthal resulted in 97% inhibition of
tumor growth in mice. (-)-Oleocanthal treatment reduced total levels of estrogen
receptors in cells both in vitro and in vivo. Collectively, (-)-oleocanthal showed a
potential beneficial effect in suppressing growth of hormone-dependent breast
cancer and improving sensitivity to tamoxifen treatment. These findings provide
rational for evaluating the effect of (-)-oleocanthal in combination with endocrine
treatments in luminal breast cancer.

To @MVOAKO oOVOTATIKO EAXOKAVOGAN TOU €AdLOAASovL
pLOuilel TNV £KEPAGT) TOVU VUTOS0XEQA OLGTPOYOVWV OGTOV
Kapkivo Touv paotoV in vitro kat ovvepyaletar pe TNV
Tapoiupaivn

210Y0¢ ™G UEAETNG avTNG MTav M Olepedvinon g emidpaong g Bepameiog pe
elooKavOdAn oTNV avaATTLEN TOV KVTTAPWOV KOPKIVOL TOV HOGTOD Kol 1) €EETOGN TNG
emidpaong tov cvvdvacuoh elotokavOdAng pe tapoSuwpaivn. Ta amoteAéopata
gociEay 0Tt M ehookavBaAn avéstellhe TV avAmTLEN SPOpWV  avOpOTIVOV
KOPKIVIK®V KTTapoVv nactobd pe tiuég ICso amd 32.7 ewg 80.93 uM. IMapopoing, M
eAOKAVOGAN KATESTEIAE TV OVATTLEN CVTOV TOV KLTTAP®V GE PECH TOV TTEPLELY OV
17B-owotpadiorn pe tipég 1Cso amd 22.28 g 83.91 uM. Zuvolacpéves Bepamneieg pe
eraokavOaAn kol tapolupaivn eiyov ©¢ amoTEAECUO Uil GUVEPYIGTIKY] OVOGTOAN|
avantuéng Tov kuttdpov. Meléteg €0ei&av vymAhd PBobud emkdivyng vy
mpdcdeon ¢ eAatokovOdAng kot g 17B-016tpadioing o vodoyeig 01oTpoydvVOY,
evd M elookavOdAn kot M tapolipévn Exouvv JKpPItEG Hopeég mpocoesons. H
Bepameio ue 5 mg / kg 1 10 mg / kg pe elatokavOdin eixe oav amotélecpo 97%
aVOOTOAN NG avdamtuéng tov 0ykov oe movtikovc. H Bepameion pe elonokavOdin
LEI®OE TO. GLVOMKE EMimEdN VITOSOYEMY 016TPOYOVMV o€ KOTTAPO TOGO IN Vitro 6co
Kot 1N VIVO. XuvoAikd, 1 eAatokavOain £0eiée éva mOovo €VEPYETIKO AMOTEAEGLOL
OTNV KOTAGTOAN TNG OVATTLENG OPLOVO-EEQPTMOUEVOD KOPKIVOL TOV HAGTOD Kol OTN
Beitioon g evoucOnciog ot Bepaneio pe taposupaivn. Avtd to gvprpata givol
AOYIKA Yo TNV a&loAdynon g enidpacnS TOV GLVOVAGHOL TNG EAOLOKOVOAANG e
evOoKpVIKEG Bepameiec oTOV KOpKivo TOV HAGTOV.
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MEPIAHWH

H eAawokavOdin puOuilet Ttov vmodoxéa oloTpoyovmv Kat
oVVEPYALETAL HME TNV TAUOELPALVY] OTIV QVTIUETWTILGY TOV
KOPKIVOU TOV HacTov

ITnv mapovuoa UeAETN daivetal mwg n eAatokavldAn eumodilel Tnv avamtuén tou
KapKivoU TOu paoToU, evw Otav xopnyeital Kat n tapofidaivn UMAPXEL CUVEPYATIKN
6paon twv 6800 oucwwv. H elalokavBdAn O6pa HEOW TwV UTIOSOXEWV TWV
OLOTPOYOVWV HELWVOVTAC Ta €MiMeda TOUG, €Vvw Ot TOvTikla €ixe MOAU uyPnAo
TIOOOOTO ETMUITUXLOG OVTLUETWITLONG TOU KAPK(VOU TOU HAOTOU. JUUMEPOCHOTIKA, N
elalokavBaAn umopet va xpnowlomnolnBel oe ocuvduaouo pe evBokpvikn Bepameia
yla KAAUTEPQ ATTOTEAECUATA OTOV KAPKIVO TOU HAOTOU.

H eAaiokaviadn épd péow Twv UMOSOXEwV OLOTPOYOVWV Kat gumodilst tnv
avantuén Tou KapKivou Tou UaoToU, UE TTOAU KaAd amoteAéouarta otav yopnyeitol
ouvéuaotika ue tnv tauoéipaivn.

Ayoub NMl, Siddique ABZ, Ebrahim HYZ, Mohyeldin MMZ, El Sayed KAZ.

Eur J Pharmacol. 2017 Sep 5;810:100-111. doi: 10.1016/j.ejphar.2017.06.019. Epub 2017 Jun 15.

18. Oleocanthal ameliorates amyloid- oligomers' toxicity on
astrocytes and neuronal cells: In vitro studies.

In the current study, Batarseh et al investigated oleocanthal effect on modulating AB
oligomers (ABo) pathological events in neurons and astrocytes. The findings
demonstrated oleocanthal prevented ABo-induced synaptic proteins, SNAP-25 and
PSD-95, down-regulation in neurons, and attenuated ABo-induced inflammation,
glutamine transporter (GLT1) and glucose transporter (GLUT1) down-regulation in
astrocytes. The inflammation that was induced by ABo was characterized by
interleukin-6 (IL-6) increase and glial fibrillary acidic protein (GFAP) upregulation that
were reduced by oleocanthal. In conclusion, this study comes to add more to
support the role of oleocanthal against AD pathology.

[29]


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayoub%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=28625568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddique%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=28625568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahim%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=28625568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohyeldin%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=28625568
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Sayed%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=28625568
https://www.ncbi.nlm.nih.gov/pubmed/28625568

interreg A
/Vediterranean _ -

& ARISTOIL

H sAaiokavOain BeATLWVEL TNV TOLKOTNTA TWV OALYOUEPWV
TOv B-XpPVAOESOVC OTA AGTPOKVTTAPA KOl OTA VEVPLKA
KUTTApA: PEAETEG in vitro.

H opadd twv Batarseh et al peAétnoe tnv enibpaon tng eAatokavOaing otn puBuLon
Twv moboloykwv eruthokwv AP oAwyopepwv (ABo) OTOUG VEUPWVEC KOl Ta
ootpokUttapa. Ta eupnuota €6el€av mwg n  ehalokavbdAn eumoddioe TNV
anopuBulon Twv mpwteivwv SNAP-25 kat PSD-95, mou mpodyovtat ano ta Ao,
OTOUG VEUPWVEG Kal e€acBévnaoe tnv dAeypovr) Tou mpoayetal ano ta ABo Pe Tnv
amopuBulon Twv petadopéwv yAoutapivng (GLT1) kat yAukdlng (GLUT1) ota
aotpokUuttapa. H ¢pAeypovr) mou mapnxOn amnd ta ABo xapaktnplldtav and avénon
™G wrepAeukivng 6 (IL-6), katl tnv Betikn pubulon tn¢ mMpwrteivng GFAP, n omola
HELWVETAL QIO TNV €AALOKAVOAAN. ZUUMEPOAOCUOTIKA QUTA N HEAETN TPOOOETEL
eruumAéov amobeifelc yia to polo tng ehatokavbdAaAng évavtl tng maboloyioag tng
vooou tou Alzheimer.

MEPINHWH

H eAaiokavOain pewwvel TNV TOEKOTNTA TV AR OAlyopEpwV 0TN
v0oo tov Alzheimer.

H eAatokavBaAn eumodilel tnv tofikotnTta twv AB OAlyopEpWwV, MPWTIEIVWV TIOU
oxetilovtal pe tnv maboyévela tng vooou Alzheimer. Eupipoata €6elav OTL n
ehalokavbdaAn Opa eumobilovtag tnv amoppuOULOn E0IKWY TPWTEIVWY OTOUG
VEUPWVEC Kal e€aoBevwvtag Tn dAeyuovn mou dnuloupyeital, yeyovog mou deixvel
WG Ttailel ONUOVTIKO pOAO OTNV QVTLUETWITLON TNG VOOOU.

Neuroscience. 2017 Jun 3;352:204-215. doi: 10.1016/j.neuroscience.2017.03.059. Epub 2017
Apr 7.

Batarseh YS!, Mohamed LA', Al Rihani SB', Mousa YM Siddique AB', El Sayed
KA! Kaddoumi A%

H eAaiokavdadn pewwver onuavtika tnv toélkotnta twv AB oAlyouspwv mou

oxetifovrat ue tnv vooo Alzheimer kat anoteAei mdavy ueAdovrikn depancia yia
TNV AVTIUETWITLON TNHE VOOOU.
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19. Oleocanthal exerts anti-melanoma activities and inhibits
STAT3 signaling pathway.

In this study Gu Y et al explored the effects of oleocanthal (OC) on the three
processes in melanoma and investigated underlying mechanisms. In vitro, OC
suppressed proliferation, migration, invasion, in melanoma and human umbilical
vascular endothelial cells, and additionally induced apoptosis and suppressed the
tube formation, respectively. In vivo studies showed potent activity in suppressing
tumor growth. Furthermore, OC suppressed proliferation and angiogenesis. In
addition, OC was found to inhibit metastasis of melanoma in a lung metastasis
model. Mechanistically, OC significantly suppressed phosphorylation of the protein
signal transducer and activator of transcription 3 (STAT3), and, moreover, decreased
and inhibited STAT3 nuclear localization and transcriptional activity, respectively. OC
also downregulated STAT3 target genes, including Mcl-1, Bcl-xL, MMP-2, MMP-9,
VEGF, which are involved in apoptosis, invasion and angiogenesis of melanoma.
These results support further investigation of OC as a potential anti-melanoma drug.

H sAaiokavOdAn €xeL SpAceEl £VAVTL TOU HEAQVOUATOC KoL
QVAOTEALEL TO ONUATOS0TIKO povoTtatL tng STAT3.

Ze auth ™ MEAETn oL Gu Y et al peAétnoay Tig emdpaoelg Tng eAatokavOaing (OC) oe
TPELG Oladlkaoie oTo MEAAVWHA, KoL €PEUVNOAV TOUG MNXOQVLOMOUG Toug. H
ehatokavOaAn, in vitro, kotootéAAel tn OSlailpeon, TN METAVACTEUCON KAl TNV
Oleiobuon oto peldvwpa kot o€ opdoAkd evdoBnAlakd ayyelakd kKUttapa, Kol
ETUMPOCOETA TMPOoNyaye TNV OMOMTWON KAl KATECTEAAE TO OXNUOTIOUO ayYeEiwv,
avtiotolya. MeA€teg in vivo €6el€av pla Loxupn dpaotnplotTnTa oTNV KATAOTOAR TNG
avantuéng tou oykou. EmutAéov, n OC KoTtAoTEWAAE TOV TTOAAQMAQCLOOUO KOl TNV
ayyeloyéveon, kabwg, emiong, PpeONKe MwC QAVOOTEAAEL TNV HETACTOON TOU
HEAQVWUATOG OE EVA HOVTEAO LETAOTAONG TOU MVEUOVA. € EMIMESO UNXAVIOMOU N
OC avootéAAel onuavtika ™ dwodopuliwon g mpwteivng STAT3 Kal emutAéov,
HELWVEL KOL OVOOTEAAEL TOV KUTTAPLKO EVIOTUOMO KAl TN  HeTaypodlki
Spaotnplotnta tng STAT3 avrtiotowya. Eniong, n OC puBuilel apvntika tnv ékdppacn
yoviSiwv otoxwv tng STAT3, peta twv omoiwv kot ta Mcl-1, MMP-2, MMP-9 kat
VEGF, ta omolo eUmmAEKOVTOL 0T OMOTMTWON, OTNV €L0BOAN KAl OTNV OYYELOYEVEDN
TOU PEAQVWHATOC. AUTA Ta amoteAéopata UTtootnpilouv UEANOVTIKEG UEAETEC TNG
OC w¢ dApUOKO EVOVTL TOU HEAQVWHATOC.

MEPIAHWH
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H eAalokavOaAn 8pd eVEPYETIKA GTO LEAAVWA.

Ze autn tn peAETn oL Gu Y et al peAétnoav Tig emdpaoelg tng eAatokavOaAng (OC) oe
Tpelg Sladlkaoieg oto peAAVWHA, KAl €PgUVNOAV TOUG MNXOVIoMoUG Toug. H
e\alokavOaAn, oe KUTTAPIKO eminedo, KATAOTEAAEL TN Slaipeon, TN HETAVAOTEUON
kat tnv dleiobuon oto pehavwpa. Emiong, oe mepapatdélwa davnke OTL n ouoia
gudavilel Loxupn SpaocTnELOTNTA OTNV KATAOTOAN TNG AVATTTUENG TOU OYKOU, HECW
Sladpopwv BloxnUikwy HovomaTiwy. AUTA T amoteAéopata  umootnpilouv
HEANOVTIKEG HeEAETEG TNG OC WG GAPHUAKO EVAVTL TOU HEAOVWHATOG.

H gAatokavdaAn bpa évavrtl Tou peAavwuarog, kadwe Umopei va kataoteiAAeL tnv
uetaoracn aAda kat v avantuén TOU UEAAVWUATOS, Emdpwvtag OE
OUYKEKPLUEVEG MPWTEIVEC TTOU Eival CNUAVTIKEG YLa TNV avantuén ToU OYKOU Kal T
UETAOTOON TOU.

Oncol Rep. 2017 Jan;37(1):483-491. doi: 10.3892/0r.2016.5270. Epub 2016 Nov 23.

Gu Yl, Wang Jl, Peng L.
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OLEACIN - EAAIAXINH

1. Effects of olive oil polyphenols on erythrocyte oxidative
damage.

In this work, Pavla-Martins et al studied the capacity of oleacin to protect red blood
cells (RBCs) from oxidative injury. The in vitro oxidative stress of RBCs was induced
by the water-soluble radical initiator 2,2'azobis (2amidinopropane) dihydrochloride
and changes were evaluated either by optical microscopy or by the amount of
hemolysis. Oleacin was shown to significantly protect RBCs from oxidative damage in
a dose-dependent manner. Oleacin had the most powerful effect at 20mM, within
the other polyphenols. Even at 3mM, oleacin still had an important protective
activity. For the first time it was demonstrated that oleacine may play a noteworthy
protective role against ROS-induced oxidative injury in human cells since lower doses
of this compound were needed to protect RBCs in vitro from oxidative mediated
hemolysis.

ApAOGELS TWV TIOAVQPALVOA®WV TOV EAXLOAAS0V 0&eldwTikn BAAPN
TWV EPLOPOKVTTAPWV

Y€ aUTH T HEALTN, N epeuvnTiki opdda tou Pavla-Martins epebvnoav Tnv Ikavotnta
™¢ eAalacivng va mpootatelel Ta epuBpokuTTapa amo tnv ofeldwtikr BAaBn. To
0&ELOWTIKO OTPEC TWV EPUBPOKUTTAPWY TIPOKAAElTal peE xprion TG udatodlalutig
ouolag 2-aupidwvompormavikou SwdpoxAwptdiou kal ol aAlayég ota KUTtOopa
EKTIUAONKOAV E OTITIKA ULKPOOKOTILA } LECW TOU TTOOOOTOU TNG alpoAuonG. H HeAETn
£€6elfe Mwc n eAatacivn MPooTateVEL 08 TTOAU ONUAVTIKO BaBud ta epuBpokuttapa
oo To OLeldWTIKO OTPeC Ue Sooo-e€aptwuevo Tpomo. H glalaoivn eixe tv mo
Loxupn avtlofeldbwtikn dpaon avaueoa oe AAAeG moAudalvodeg ota 20mM. AkoOun
Kol o€ OUYKEVTPpWON 3mM, n eAatacivn gixe MOAU oNUAVTLKA TTPOOTATEVTIKY Spaon.
Onote amobeixbnke mw¢ n ehatacivn umopel va mailet évav afloonueiwto
TIPOOTATEUTIKO POAO QIEVAVTL OTO OEELOWTIKO OTPEC TIOU TIPOKAAELTAL OO TNV
npwteivn ROS, og avBpwriva KUTTtapa, £pOCOV akOpa Kot XapnAég SOO0ELC TG
ouolag apkouoayv yla TNV MPootacia Twv epubpoKUTTAPWY Amd TNV OLUOAUCH TIOU
T(POKAAEL TO 0EELOWTIKO OTPEC.

Paiva-Martins F et al, Mol Nutr Food Res. 2009
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MEPIAHWH
H mpootatevtikny &8pdon TG sAowxoivig £€vavtt TG
KATAOTPOPIIG TWV EPLOPOKVTTAPWV

H epeuvntikn opdada tou Pavla-Martins epebvnoe TNV Lkavotnta TnG eAatacivng va
TpooTatelel T €puBpokUTtapa amd tnv ofeldwon Kol KATEMEKTAON TNV
kataotpodn Touc. H peAétn €6el€e OtL n aviofeldwtiki Spaon ¢ eAalacivng ota
gepubpoklTTOpa NTav TMOAU Loxuprp Otav xopnyouvtav oe UPnAEC S600elg, aAAd
OKOUN Kal o€ xapunAotepeg §60elg epdavile afloonpelwTn TPOOTATEUTIKO POAO yLa
Ta avBpwrniva KUTTAPA.

H eAawaocivn, akoun kot o€ xaunAéc 600&eLg, MPOOTATEVUEL Ta EpUIPOKUTTOPA QTTO
TNV ofeidwon Kal KAT'EMEKTAON QIO THV KATAOTPOPH) TOUG.

2. Oleacein. Translation from Mediterranean Diet to Potential
Antiatherosclerotic Drug

Oleacein, due to its abundance, in olive oil, it may play a special role in decreasing
the progression of atherosclerosis. Some bioactivities of oleacein, such as
antioxidant, anti-inflammatory, anti-proliferative and antimicrobial, were
documented. There is also evidence of the bioavailability of oleacein in humans as
well. However, due to the lack of clinical data, further studies are needed to provide
information about the usefulness of this compound in antiatherosclerotic therapy.

EAawacivn. Msta@paon and T HECOYELAKT] Slatpo@n) o€ éva
VTIOYMPLO AVTLAONPOKANPWTIKO PAPHAKO

H eAalacivn, Aoyw tng adboviag tng oto gAatodado, pmopel va mailel onUOVTIKO
POAO pELwvVOVTAG TNV TIPpoodo TG abnpookAnpwong. Kamoleg BLoAoyIlkEC SpAOELg
™MC¢ elalooivng €xouv TeKUNPWwOel, Omweg avtiofeldwtikr, oavtipAseypovwsn,
OVTIKAPKLVIKI, KoL avildikpoflaky. Aoyw £ANAewpng  KAWWKwv  Sedopévwv
QUITOLTOUVTOL TIEPLOCOTEPEC PMEAETEG YLOL TNV XPNOLWOTNTA TN oucoiag otn Bepamneia
™G abnpookAnpwonc.

Marek Naruszewicz et al, Current Pharmaceutical Design, 2015
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MEPIAHWH
H eAawaxoivny fondd otV aQvTIHETOTILGT TG ABNPOGKANP®WOTG

H elataocivn pmopel va maifel onuavtikd polo otn peiwon tng mpoddou NG
aBnpookAnpwong, TOU AQmOTEAEl TNV ONUAVIIKOTEPN ottia  eykedaAlkou N
eudpaypatoc. ‘HOn meppatikd €xouv efakplpwBel oL Spdoelg TnGg, — OMWG
avtoeldwtikn, avtipAeypovwdn, QVIIKAPKLWVLKA, KOl QVTLUIKpoBLakn, oAAG
amnattouvtol epeTaipw PeAETEG 600 adopd tn Bepaneia TnG aBnpookAnpwong.

H &gAaiwaocivn nailest onuavtiko poAo otn peiwon ¢ nNPOOodou tNg
adnpookAnpwong, moU aMOTEAEL TNV ONUAVTIKOTEPN aUTIA EYKEPAALKOU 1

EUPPAYUATOS.

3. Oleacein enhances anti-inflammatory activity of human
macrophages by increasing CD163 receptor expression.

Filipek et al examined whether oleacein could increase CD163 and IL10 receptor
expression as well as intracellular secretion of protein heme oxygenase 1 (HO1) in
human macrophages. Effect of oleacein (10 and 20 umol/l) or oleacein together with
complexes of haemoglobin (Hb) and haptoglobin 11 (Hp11) or haptoglobin 22 (Hp22)
on expression of IL10 and CD163 receptors was determined by Flow Cytometry. HO1
intracellular secretion in macrophages was investigated by enzyme-linked
immunosorbent assay (ELISA). Oleacein together with complexes HbHp11 or HbHp22
stimulated the expression of CD163 (30-100 fold), IL10 (170-300 fold) and HO1
secretion (60-130 fold) after 5 days of co-incubation. Our results suggested that
oleacein enhances anti-inflammatory activity of complexes haemoglobin with
haptoglobin 11 and 22 and could play a potential role in the prevention of
inflammatory disease related to atherosclerosis.

H sloawxoivn svioyVet ™v avii@isypovwdn 8pacn twv
HAKPO@PAY®WV TOV avOp®TOU auiAvovtag TNV £K@PAOCT] TOU
vmodoxta CD163

O Filipek kat oL cuvepyarteg tou e€€taoav tnv duvatotnta tng eAatacivng va avfavel
v ékdppaon twv umodoxéwv twv mpwteivwv CD163 kot IL10, kabwg kot TNV
evOOKUTTOPLKN €KKPLON TNG TMPWTEivng ofuyevaonc t¢ aipung 1 (HO1), ota
avBpwrniva pakpodaya kuttapa. H emidpaon tng eAaLooivng 0 CUYKEVIPWOELS, TWV
10 kot 20 pumol/L, poévn tng i o cUUMAOKA Pe TNV atdoyAoBivn kat tnv amtoyAofivn
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11 A tnv antoyAoivn 22 otnv ékdpacn Twv urtodoxéwv CD163 kat IL10 epguvnBnke
HE TNV TEXVIKN KUTTOPOUETPLag pong. H evdokuttapkn €kkplon tng OH1 €ywve péow
™G teEXVIKAG ELISA. H eAataoivn pall pe ta cupmAoka t¢ amtoyAofivng 11 kot 22
Sunyelpe tnv €kdppaon ¢ mpwrteivng CD163 katd 30 pe 100 popég, tng IL10 kata
170-300 ¢dopég kat Tng HO1 katd 60-130 ¢opéc. Ta amoteAéopata Seixvouv mwe n
elalaoivn evioxVel TNV avtipAeypovwdn 6pdon Twv CUUMAOKWY NG atoyAoBivng
HE TNV amrtoyAofivn 11 kat 22 kot duvatal va TMaifel €va onuUavilkdo poAo otnv
eunodion NG GAEyUOVWSOUG KATAOTOONG TTOU OXETIZETAL PE TNV aBnpookAnpwon.

MNEPINHWH

H avtigisypovwdng dpacn t¢ sAaiaciving Kal oL pnyavicuot
8pdong g

O Filipek kat oL cuvepyadtec tou e€€tacav tnv Suvatotnta TN EAALACiVNG Vo aUEAvEL
™V Topaywyn WKWV TPWTEWVWYV TIOU OXETWlovial UE TNV €UMOSlon NG
dAeypovwboug katdotaong. EwSikotepa, n  ehalaoivn  elte  evwvetal  pe
OUYKEKPLUEVO CUOTATIKA TOU QPOTOG Kol TipokaAel Sléyepon mapaywyng Suo
EL6IKWV avTLGAEYHLOVWOWY TIPWTEVWY, £(TE MPOKAAEL LEoa oTa KUTTAPA Opaywyh
HLOG AAANG Tpwteivng mou oxetiletal pe tnv dAeypovry. Etol ¢aivetal mwc n
ehataoivn duvartal va naigel éva onuavtikd poAo otnv eunoddion tng GAsypovwdoug
KATAOTOOoNG oV oXeTileTalL pe TNV aBnpookAnpwon.

H eAawacivn npokalei avénon tn¢ mapaywyng eL6IKWV MPWIEivwy nou oxetiovral
UE TNV EUTTOSLON PAEYUOVWEOUC KATAOTAONG KOl £TOL UTTOPEL VA ITAiEEL ONUAVTIKO
POAo atnv gunodion e£€Aénc tnc adnpookAnpuvong.
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Fig.Influence oleacein together with complexes of haemoglobin and haptoglobin on increases CD163
mRNA transcription.Quantification of CD163 mRNA expression by real-time RT-PCR in human
monocytes/macrophage cells. mRNA levels are shown as arbitrary units normalized to GAPDH
expression.Data from 24 experiments +SEM. Statistical significance *P<0.05,**P<0.005 compared to
control.

Filipek A et al, Phytomedicine. 2015

4. Oleuropein and oleacein may restore biological functions of
endothelial progenitor cells impaired by angiotensin II via
activation of Nrf2 /heme oxygenasel pathway.

Oleacein was examined if is able to protect Endothelial progenitor cells EPCs against
impairment of their functions due to angiotensin-induced cell senescence.
CD31(+)/VEGFR2(+) cells were cultured with angiotensin in presence or absence of
increasing concentrations (from 1.0 to 10.0 uM) of oleacein. As compared to
angiotensin ll-treated cells, EPCs exposed to oleacein prior to angiotensin Il showed
a significant increase of proliferation and telomerase activity, and a decrease in the
percentage of senescent cells and intracellular ROS formation. Oleacein restored
migration, adhesion and tube formation of EPCs diminished by angiotensin Il in a
concentration-dependent manner. This effect was related to NFE2-related factor 2
(Nrf2) transcription factor activation and the increase of heme oxygenasel (HO1)
expression.

H gslsvpwTaiv Kot 11 EAQLAGiVI) HTTOPOUV VI ATTOKATACTI|GOUV
TS AavOdavovoeg and v ayyelotevoivy Il Blodoyikég Spaoelg
TWV TPOYOVIK®WV evéoOnAlakwv KUTTAP®WV HECW
gvepyomoinong tov povoratiov Nrf2 /heme oxygenasel

Ze aUTA TNV gpyacia twv Parzonko kat tng opadag Tou HeAETONKE TO KATA TTOCO N
ehalacivn eival kavr va mpootatéPel Ta TPoyovika evdéobnAlakd KUTtapa Evavtl
™¢ AavBaopévng Asttoupyiag toug e€attiag Tou ynpeoopoU TToU TPOAYETOL Ao TO
€vlupo ayyelotevoivn. N auto, €ywve KOAALEPYELX TwV ELOIKWVY KUTTAPLKWY OELPWV
CD31(+)/VEGFR2(+), ue ayyelotevoivn, mapoucia R amoucia elalaoivng e
KUUOLVOUEVN GUYKEVTPWON (1-10uM). Ta evéoBnAlakd KUTTOPA TTOU EKTEBNKAV OTNV
ehatacivn mpwv amd tnv ayyelotevoivn Il €del€av pa onuavtikn avénon tou
TOAATTAQGLOCHOU KL TNG SpacTnPLOTNTAC TNE TEAOUEPAONG KAL LELWON OTO TTOCOOTO
YNPQAOUEVWY KUTTAPWYV Kal €VOOKUTTOPLKOU OXNUATIOMOU TnG mpwteivng ROS. H
e\alaoivn OMEKATEOTNOE TNV UETAVAOTEUCN, TNV TPOOKOAANGCN KOl OXNUATLOMO
CWAAVWV TwV EMONALOKWY KUTTAPWYV TTOU EAATTWVETAL ATO TNV ayyelotevaoivn Il, pe
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éva §600-e€aptwievo Tpomo. Auti n Spacn OXeTETAL UE TNV EVEPYOTIOLNOON TOU
uetaypadikol mapayovrta Nrf2 kat tnv avg¢non tng ékdpaong Tng ofuyevaong Tng
aipng (HO1).
NEPINHWH
H sAaiacivn TPpooTateVel TA KOTTAPA ATIO TNV YI)paAVoT)

TNV HeAETN Twv Parzonko Kal tng opadag tou PEAETHONKE KOTA OGO N €AalaCivn
elval kavr va mpootateVoel Ta KUTTAPA Ao TNV yneavon Kal KAt emMEKTAON oo
Tov Bdavatd toug. AmoO melpdpata Tou Tpaypatonolidnkav oe eidika KUTTApO
dAvnke OTL QUTA TOU €KTEBNKav otnv e€Aalacivn mopouciocav To HeyAAo
oA amAaolacpo Kal peiwon Bavatou, pe Tpomo e€aptwHevo anod tnv 600N Tou Tou
xopnyoutav.

H gAaiaoivn npootatsUel ta KUTTAPO QIO THV yHpavon Kat tov Javato Tous UE
doooséaptwuevo tpomno.

Fig. Effects of tested compounds on the angiogenesis in vitro. Representative micrographs are
presented: (a) control-untreated cells; (b) angiotensin ll-treated cells (1 M) (d) cells treated with
oleacein (10 M) and angiotensin.

Parzonko A, Czerwiriska ME, Kiss AK, Naruszewicz M. Phytomedicine. 2013

5. One-step semisynthesis of oleacein and the determination as a
5-lipoxygenase inhibitor.
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5-lipoxygenase is a direct target for oleacein with an inhibitory potential (IC50: 2 uM)
more potent than oleocanthal and oleuropein. This enzyme catalyzes the initial steps
in the biosynthesis of pro-inflammatory leukotrienes. This investigation presented
here an alternative solution to isolation or total synthesis for the procurement of
oleacein, thus facilitating the further development as a potential anti-inflammatory
agent.

HuiovvOeon eAaiaoivig o€ £va Bua Kot TPooSLopLopoc TS wg
aQVaoTOALAC TG 5-Ato0EvyevaAoTC

H 5-Autoofuyevaon eival éva €viupo Tou amoteAel AUECO OTOXO TNG €AALOCLVNG,
avaotéAlovtag tn dpacng tng, IC50 2uM, mou TNV KaBLloTd To LoXupn amo tnv
elatokavBaAn kat tnv gAevpwrnaivn. To €vlupo tng 5-Autofuyevaong KaTaAUeL Ta
opxlkd otadla Tou povomatol NG PloolvBeong Twv TPo-PpAeypovwdwy
Aeukotpleviwv. H Suvatdotnta evOAAOKTIKNG AmMOUOvVWwong 1 oAlkng ocuvBeong tng
ehataoivng, elval €va yeyovog Tou KOBOLOTA TNV TEPATEPW QAVANMTUEN TNG WG
avtipAeypovwdeg dpapuako.

Vougogiannopoulou K et al, ] Nat Prod. 2014

MEPIAHWH
H sAaiacivn koL n loxvpn avtipieypovmdng Spaon g

H eAalacivn amotedel évav amd TOUuG LOXUPOTEPOUG OVOOTOAELG TNG 5-
Autouyevaoncg, evog eviUpou TOU Oxetiletol HE Ta MPWTA otadla epdaviong
dAeypovne. H dpdon tn¢ eival mo woxupn amd auth ¢ eAalokavOaAng Kot tng
e\evpwraivng, yeyovog mou kablotd avaykaio tnv avamtuén aviipAeypovwdoug
dapudkou pe Baon tnv ehatacivn.

H gAataoivn éxetL toxupn avtipAeyuovwdn dpacn, yeyovos mov Kkahota avaykaio
™V avantuén avtupAsyuovwdous @apudakou ue Baon tnv ovoia autn.

6. Oleacein may inhibit destabilization of carotid plaques from
hypertensive patients. Impact on high mobility group
protein-1.

The aim this study was to investigate a potential role of oleacein in attenuation of
carotid plaque destabilization ex vivo. Oleacein at the concentrations of 10 and 20
UM significantly (P < 0.001) decreased secretion of HMGB1 (up 90%), MMP-9 (up to
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80%) proteins, MMP-9/NGAL complex (up to 80%) and TF protein (more than 90%)
from the treated plaque, as compared to control. At the same time IL-10 and HO-1
release increased by more than 80% (P < 0.001).

Those results indicate that oleacein possess ability to attenuate the destabilization of
carotid plaque and could be potentially useful in the reduction of ischemic stroke
risk.

H eAawacivn pmopel va avasTEAAEL TNV amooTaOepoToinon TV
TAQK®WV TNGC KAPWTISa¢ and aobsveic pe viéptaot. Eminttwon
otV tpwteivi HMGB1.

O oT16X0C¢ AUTAG TNG MEAETNG NTAV va €PEUVNOEL Eva SuvnTikd poAo NG eAatacivng
otnv e€aoBévnon tng amootabeponoinong twv MAAKwY TG Kapwtidag ex vivo. H
ehalaoivn, oe ouykevtpwoelg Twv 10 kat 20 pM, peiwoe onuavtika (P <0.001) tnv
€KKpLoN Twv Mpwteivwv HMGB1 (éwg 90%), MMP-1 (¢wg 80%), kat TF (>90%) ka
TOU cUMPMAOGKOU TpwTelvwY MMP-9/NGAL (¢wg 80%). MapdAAnAa, n aneheuBépwon
Twv npwrteivwv IL-10 kat HO-1 auénbnke mavw amd 80% (P <0.001). Auta ta
anoteAéopata deiyvouv mwe n glatacivn €xel tnv duvatdtnta va e€aobevel tnv
amootaBeponoinon Twv TMAOKWV TNG KApwTidag kal pmopel va eival duvntika
XPNOLUN 0TN HElwon Tou KvdUvou eykePAAKOU amo LoXaLUia.

MNEPIAHWH
H eAaiacivn pmopel va TPOooTATEVEL ATIO LOXALIUKO EYKEQPAALKO.

H elalaocivn mapouotdlel pa dpdon évavtl otnv amootabepomnoinon Twv MAAKWV
™G KapwTtidag, emnpealovrag TNV EKKPLON ELOIKWV MPWTEIVWVY TTou oxellovtal Pe TV
abnpwpdtwon TG Kapwtidag, ¢alvopevo To omoio eivalt umevBuvo yla TNV
Snuoupyia  eykedalikol enelcodiou  TmpokaAolUpevo amo  loxawia.  Ta
QIOTEAECUOTA €X ViVvo TElpapATwy delyvouv nwe n ehatacivn €xeL tnv duvatodtnta
va efacBevel v amootabepomnoinon twv MAAKWV NG KopwTtidag kKal pmopel va
elval duvntikd xprAowun otn pelwon Tou Kvduvou eykePaALKOU o LoXOLpiaL.

H eAataoivn unopei va mpootateUel oMo LOXOULULKO EYKEPAAIKO, KABW¢ EXEL THV
duvarotnta va eéaodevei tnv anooctadsponoinon twv MAAKWY T KApwtidag Kot
£toL unopei va givat Suvntika xprowun otn PEiwon Tou KIvdUVoU EYKEPAALKOU Ao
Loxauia.

Phytomedicine. 2017 Aug 15;32:68-73. doi: 10.1016/j.phymed.2017.06.004. Epub 2017 Jun 13.

Filipek A1, Czerwinska ME1, Kiss AK1, Polanski JA2, Naruszewicz M3.
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LINGSTROSDE AGLYCONE - A'AYKO TOY
AITKETPOXIAH

1. Olive secoiridoids and semisynthetic bioisostere analogues
for the control of metastatic breast cancer.

In the study of Busnena et al, ligstroside aglycone showed the best antimigratory
activity against the highly metastatic human breast cancer cell line MDAMB231.
Generally, tyrosol esters showed better activities versus carbamate analogues.
Tyrosol esters with a phenolic acid containing hydrogen bond donor and/or acceptor
groups at the para-position have better anticancer and c-MET protein inhibitory
activities. Olive oil secoiridoids, like ligstroside aglycon, are excellent scaffolds for the
design of novel c-MET inhibitors.

Yekoipl8oeldn] Tov £AaoAGSov kal NUOLVVOETIKA avaioya
BLOic0GTEPWV YIX TOV £AEYX0 TOVU HETAGTATIKOU KAPKIVOL TOV
HOOoTOV

ITn MEAETN Twv Busnena kol cuvepyatwyv, To AyAUKO Tou Alykotpooidn £6etfe tnv
KAAUTEPN QVTL-UETOOTOTIK dpdcon évavtl Twv UPNAA LETOOTATIKWY KUTTAPWY TOU
KOPKIVOU TOU HaoTOU 0TNV KUTTOPLKN oglpd MDAMB231. MeVIKOTEPQ, OL EOTEPEG TNC
TUPOCOANG UE éva davoAlkd oV mou mepléxouv opddeg Seopou udpoyovou otnv
Béon mapa- €xouv KOAUTEPN QAVTLKOPKLVIKA aVOOTOATIKN dpdon, Onwg emiong Kot
avaoTtaAtiki dpacn tn¢ mpwteivng c-MET, mou oxetiletal pe kakonOelg ekGnAwoeLC.
Yekoiplboeldr, OMwC To AYAUKO TOU AlyKOTpooidn eival TéAela mpOTUTIA ylol TO
oXeSLaoUO VEWV aVAOTOAEWV TNG MPpwTelvng c-MET.

Busnena BA, Bioorg Med Chem. 2013

MEPIAHWH
To AayAuvko TOU ALYKOTPOOiSN £vavTL TG HETAGTAGHG TOU
KOPKLVOU TOV LG TOV

JUpdwva Pe TN HEAETN Twv Busnena Kal cuvepyatwy, TO AyYAUKO TOU AlyKoTpooidn
€U AvIoE TIOAU KOAN OVTILETAOTATLK SpAON O TELPAUATA TIOU £YLVAV OE KOPKLVLKA
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KUTTapa paotou. Eldikdtepa, Aoyw tng dlaitepng XNUIKAG SOUNG TOU, AVOOTEAAEL TN
O6paon pag edlknG mpwrtelvng, NG mMpwtelvng c-MET, mou oxetiletat pe TNV
avantuén kakonoag.
To dyAuko tou Alykotpooidn eu@avios moAU KaAn avtiueTaotatiky 8pdon oe
TELPGUATA TIOU EYLVAV GE KOPKIVIKA KUTTAPO UaoTOoU.

2. tabAnti-HER2 (erbB-2) oncogene effects of phenolic
compounds directly isolated from commercial Extra-Virgin
Olive 0il (EVOO)

Menendez et al in their study explored the ability of ligstrocide aglycon to modulate
HER2 tyrosine kinase receptor-induced in vitro transformed phenotype in human
breast epithelial cells. Using MCF10A normal breast epithelial cells it was further
determined the relationship between chemical structure of ligstrocide aglycon and
its inhibitory activities on the tyrosine kinase activity of the HER2 oncoprotein. When
compared with untreated cells, MCF10A/HER2 cells, treated with ligstroside
aglycone, grew less dense, were significantly bigger in volume and showed a
profound reorganization of cell-cell contacts with the appearance of multiple
extrusions. Ligstroside aglycone was one of the most active inhibitors of HER2
expression in MCF10A/HER2 cells, with a reduction 68%, and IC50 10uM. HER2
overexpression further promoted an exacerbated sensitivity to the apoptotic effects
of ligstroside aglycone. These findings molecularly support epidemiological evidence
revealing that lingstrocide aglycon anti-breast cancer effects primarily affect the
occurrence of breast tumors overexpressing the type | receptor tyrosine kinase HER2
but further suggest that its stereochemistry might provide an excellent and safe
platform for the design of new HER2 targeted anti-breast cancer drugs.

ETSPACEIS @UIVOMK®DV EVWOOEWV OMOUOVWHEVEG amMeEVOEiaC
QIO EPUTOPLKO £EALPETIKA TTAPOEVO EAALOAAS0 6TO OYKOYyOViSLOo
tabAnti-HER2 (erbB-2)

Ot Memendez kat n opada TOUG OTN €PEUVA TOUG PEAETNOAV TNV LKAVOTNTA TOU
AyAUKOU TOU Alykotpooidn va puBuilel To UETOOXNUATIOUEVO GALVOTUTIO TOU
umodoxéa Kkwaong tupooivng HER2 mou mpoayetal in vitro oe avBpwrmiva
emONALaKA KUTTAPA TOU paotol. Me tn xprion t¢ GUCLOAOYIKNG KUTTAPLKAG OELPAC
MCF10A tou gruBbnAiou tou paotoUl, eMUTAéov, SLEUKPLVIOTNKE N OXEON QVAUECA OTN
XN Sopr) Tou AyAUKOU Tou ALYKOTpoaoidn Kol TwV avVAOTAATIKWY TOU EMIOPACEWV
€vavil tTng 8pdaong Kwaong Tupooivng TG oykoyovou mpwrteivng HER2. Otav
ouykpiOnkav pe puotoloyikda kUTTapa, ta KUTTapa tng oslpdc MCF10A/HER2, pe tnv
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xopnynon ayAukou Alykotpooidn, peydAwvav PE UKPOTEPN TUKVOTNTA, aufavotav
ONUOVTIKA O€ OYKO Kal mapouciolav €va aVACoXNMOTIOMO TwV SLOKUTTOPLKWY
ETUKOWLWY TOUG, ME TNV epdavion moAamAwv ekBoAwv. To AyAuko Tou
AlykoTtpooidn NTav évag amod toug mo duvatoug avaotoleis tng ekdpaong tng HER2
npwteivng ota MCF10A/HER2 kUttapa pe peiwon katd 68% kot IC50 10uM. H
unepékdpaon t¢ HER2 mpowBouoe pia emumAéov embevwPEVN evaobnoia oTLg
QMONMTWTIKEG OpACELG TOU AYAUKOU TOU AlyKOTpooidn. Autd Tta gupnuota
urnootnpilouv poplakd emONULOAOYIKEG LEAETEG TTOU Selyvouv WG oL SPACELG TOU
AyAUKou Tou AlyKotpooidn £vavil Tou KOpKivou TOou paotol emnpedlouv Tta
TIEPLOOTATIKA TIou odeilovtal oe umepékdpaon tou umodoxéa HER2 pe dpdon
KLVAONG TUPOOivNG, 0AAQ Kol ETILITAEOV TIPOTELVOUV WG N OTEPEOXNIUELD TOU AYAUKOU
TOu AlyKotpooidn umopel va mapéxel plo téAela kot aflomotn Bacn ywo To
OXESLOOHUO QVTIKAPKLVIKWY GOPpUAKWY TTOU aTtoxelouv otnv HER2.

MNEPIAHWH
H emiSpaon touv ayAvkou TOU ALYKGTPOGiS) G UNYAVICUOUG
OV GXETI{OVTAL NE TNV AVATITUEN KAPKIVOL TOU MO TOV

Ot Memendez kot n opada Toug LEAETNOAV TNV LKAVOTNTA TOU AYAUKOU TOU AlyKoTpoaoidn va
ennpealel Tov umodoxéa Kwvaong tupooivng HER2, mou umdpyel oe pHeEyGAO TTOCOOTA OTA
KOPKLVIKA KUTTOPO TOU UOOTOU Kol TPOKAAEL Tov aveéheykto moAAamAaclaopd touc. To
AYAUKO TOU ALyKOTpoGidn pokaAéL pelwaon tou aplBpou Twv umtodoxEwv Kata 68%, akKoun
KOL O TIOAU MLKPEG OOOELG KAl TEAIKA TA KOPKLVIKA KUTTAPA 08NnyoUVIaV O KUTTOPLKO
Bavato. Télog, Ta otolxeio autd umootnpilovtal amd MOAAEG EMLONULOAOYLKEG LEAETEG KO
CUVLOTOUV TNV Snuoupyla dopUdkou €vavil Tou KapKivou Tou paoTou amapaitnth.

To ayAuko tou Alykotpooidn avaotéAdel tnv avantuén KopKivou tTou UAoToU
kadw¢ npokaAéL usiwon tov aptduolu Twv unodoxéwv Kivaons tupooivnc HER2,
TTOU UMAPXEL OE UEYAAQ TOCOOTA OTA KAPKIVIKA KUTTAPOA TOU UAOTOU Kal odnyei
otov aveééAeykto moAAanAacLaouo Toug.

Conrol conurol Ligstroside aglycone 1-[+]-Acetoxypinoresinol
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Figure. Effects of the EVOO polyphenols on the transforming ability of HER2. MCF10A/HER2 and
MCF10A/pBABE matched control cells (10,000 per well) were seeded in 35-mm multi-well plates in
culture medium containing 0.35% low-melting agarose over a 0.7% agarose basal layer and incubated
for 14 days at 37°C in a humidified 95% 02 5% CO2 atmosphere in DMEM/F12 medium supplemented
with 10% horse serum + 20 ng/ml EGF in the absence or presence of 50 uM ligstroside aglycone and
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50 uM 1-(+)-acetoxypinoresinol. Colonies were then stained with p-iodonitrotetrazolium violet (1
mg/ml stock diluted 1:500) for 18 h. Colonies >50 um in diameter were counted (see representative
microphotographs).
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Figure. Effects of EVOO secoiridoids (c) on the activation status of HER2 tyrosine kinase. Overnight
serum-starved MCF10A/HER2 cells were cultured in DMEM/F12 medium- 0.1% horse serum in the
absence or presence of increasing concentrations of EVOO phenolics for 6 and 24 h. Assessment of
the active/inactive status of the HER2 tyrosine kinase receptor was performed by semi-quantitatively
determining the degree of degree of phosphorylation of the 1248 tyrosine residue (Tyr1248) of HER2
by using the FACE ErbB-2 (Y1248) kit as described in ‘Materials and methods’. The total HER2 antibody
supplied in the FACE ErbB-2 kit allows determining HER2 phosphorylation relative to the total HER2
protein found in the cells. Data were plotted after correction for cell number (performed through use
of crystal violet staining) and the measurement of phosphor-HER2 (Y1248) in untreated HER2-
negative MCF10A cells was arbitrarily designed as 1.0-fold. Data are the mean (columns) and 95%
confidence intervals (bars) of three independent experiments performed in duplicate. One-factor
ANOVA was used to analyze differences in the relative levels of phosphor-HER2 (Y1248) in MCF10A/
HER2 cells following 6 h treatment with EVOO phenolics. Statistically significant differences (one-
factor ANOVA analysis) between experimental conditions and unsupplemented control cells are
labeled. All statistical tests were two-sided. N.S, Not statistically significant. Figure also shows the
impact of exogenous supplementation with EVOO phenolics on cell morphology of MCF10A/HER2
cells as assessed by phase contrast microscopic analysis.

Javier A Menendez et al, BMC Cancer 2008
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OLEUROPEIN AGLYCON - ATAYKO THX EAEYPQITAINHZ

1. The Polyphenol Oleuropein Aglycone Protects TgCRND8 Mice
against A3 Plaque Pathology

In their research, Grossi et al used the double transgenic TgCRND8 mice, which
overexpressing the Swedish and Indiana mutations in the human amyloid precursor
protein, to examine in vivo the effects of 8 weeks dietary supplementation of
oleuropein aglycone at the dose of 50 mg/kg. The dietary supplementation of
oleuropein aglycone strongly improves the cognitive performance of young/ middle-
aged TgCRND8 mice. Immunofluorescence analysis of cerebral tissue in these mice
showed remarkably reduced R-amyloid levels and plague deposits. Moreover,
microglia migration to the plaques for phagocytosis and a remarkable reduction of
the astrocyte reaction were evident. Finally, oleuropein aglycone-fed mice brain
displayed an astonishingly intense autophagic reaction, as shown by the increase of
autophagic markers expression and of lysosomal activity. Data obtained with
cultured cells confirmed the latter evidence, suggesting mTOR regulation by
oleuropein aglycone. These results support, and provide mechanistic insights into,
the beneficial effects against Alzheimer-associated neurodegeneration of oleuropein
aglycone.

H moAv@aivoAn dyAuko TNG EAEVPWTAIVIG TPOCTATEVEL TA
movtikix TgCRNDS8 évavti ¢ ma@oAoylag Twv AR TAQK®V

OL Grossi Kol CUVEPYATEC OTNV £PEUVA TOUG YLa VO LEAETHCOUV TNV in vivo §pdon tou
AyAukou NG eAevpwraivng xpnolwgomoincav ta SutAd Sitayovidlakd TovTikia
TgCRNDS8, ta omoia unepekppalouv SU0 HeTAANALEL oTtnV TTIPOSpPoUN apUAoELSA
npwteivn Tou avBpwrou, ota omoia xopnynoav yla 8 e€Bdouddeg dyAuko Tng
ehevpwrnaivng, os 66on 50mg/kg. H xopriynon tou dyAukou Tng eEAsUpwraivng HEow
¢ Statpodng BeAtwvel epdavéotata tnv anodoon tng avtiAnyng ota TgCRNDS
Tovtikla veapng Kal péong nAkiag. H avaAuvon pe avooodBoplopod twv eykepaAwv
TWV TIOVTIKLWV auTtwVv £6elée afloonueiwtn peiwon ota emnineda kot TNV evanobeon
Twv B-apulosdbwv mAakwv. EmutAéov, amodeixBnke n pETAVACTEUON TNG
HULKpOYAOLOG OTIG TAGKEC ylo GoyokUTTWON Kal Ml CNUAVTIKA HElwon otnv
ovtiépaon Twv 0OTPOKUTTAPWY TOU &eyKeddAou. Ev TEAEL, TA TOVTiKlA TIOU
npooélaBov ayAuko TtNG eAevpwraivng emédeléav P €vtovn  autodaylkn
avtibpaon, adol BpeOnke pla avénon Ekbpaong Twv SelKTWV autodayiag Kot TG
Avcoowuikng OSpaotnpotntag. Ta Oebopéva amd TG KUTTAPOKOAALEPYELEG
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ermuBePfaiwoav TIg TeAeuTaieg evoeifelg mws to AyAuko tTng eAeupwnaivng puBuilet
Vv Mpwteivn MTOR. AuTd Ta AMOTEAECOTA UTIOOTNPL{OUV TOV EUEPYETIKO POAO TOU
AyAUKou TNG eAsupwmnaivng €vavtl tng vooou Alzheimer.

MEPIAHWH
IMepapata o€ TOVTIKIX SEYVOUV TNV EVEPYETIKN SpAct Tov
AYAVKOU TNG EAEVPWTIAIVIG 6TV €EEAMEN TNG VOoou Alzheimer

2T HEAETN TWV Grossi Kal CUVEPYATWYV, XpnoLomotdnkayv el8IKA OVTIKLA Ta omola
TIAPAYOUV HETAANQYUEVN HLa €BLIKN TpwTeivn Tou avBpwrou, n onoia oxetiletal e
™ vooo Alzheimer. XIta movtikia outd, xopnynbnke péow OSiatpodng yia 8
eBSopadec ayAuko tng eleuvpwraivng oe &6on 50 mg/kg kot mapatnpndnke
afloonueiwtn BeAtiwon tng avtiAnPng toug. Emiong, n dpdcn tou AyAukou TNgG
eAevpwrnelvng otn otabepomoinon tNg €€EAENG TNG VOOOU €EETAOTNKE KOl ME
BloxNuikéC avaAloelg otov eykédPalo Twv MOVTKIwY, epdavilovtag Mol Betika
amoteAéopata. Autd ta amoteAéopata Umootnpilouv TOV EUEPYETIKO POAO TOU
AyAUKOU TNG eAsupwmnaivng €vavtl tng vooou Alzheimer.

Xoprynon ayAukou eAsvpwnaivne oe mnovtikia pe voco Alzheimer, péow

Slatpowng, supavioe aétoAoyn BeAtiwon tng avriAnyng yeyovog mou beixvel tnv
evepyeTIKn paon tou ayAukou otnv e§€Aén tn¢ vooou.

Untreated OLE Untreated

Thioflavin S Thioflavin S
jl 7
E .

3.5 months

Thioflavin S

6 months

»

Figure. OLE modifies Ab plague load and morphology in the brains of TgCRND8 mice. Representative
photomicrographs of Thioflavin S histochemistry (green) (n = 4/group) and OC immunolabeling (red)
(n = 5/group) of amyloid plaques in the cortex of untreated and OLE-fed Tg mice. In the OLE-fed Tg
mice of 6 months of age several radiating plaques with ribbon-like/diffuse core and fluffy deposits
(arrow) are present. Arrowhead indicates dense core amyloid plaques. Scale bars = 25 mm.

Cristina Grossi et al, 2013
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2. Oleuropein aglycon prevents cytotoxic amyloid aggregation of
human amylin

Here, Rigacci S. et al investigated the effects on amylin aggregation and cytotoxicity
of the oleuropein aglycon. It was showed that oleuropein, when present during the
aggregation of amylin, consistently prevented its cytotoxicity to RIN-5F pancreatic -
cells, as determined by the 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium
bromide test and caspase-3 activity assay. A lack of interaction with the cell
membrane of amylin aggregates grown in the presence of oleuropein was shown by
fluorescence microscopy and synthetic lipid vesicle permeabilization. Moreover, the
ThT assay, circular dichroism analysis and electron microscopy images suggested that
oleuropein interferes with amylin aggregation, resulting in a different path skipping
the formation of toxic prefibrillar aggregates. These results provide a molecular basis
for some of the benefits potentially coming from extra virgin olive oil consumption
and pave the way to further studies on the possible pharmacological use of
oleuropein to prevent or to slow down the progression of type Il diabetes.

To GyAuko TNG EALVPWMAIVIG EUTOSI(EL TNV KUTTAPOTOELK
OUYKEVTP®WOT AUUAOELS0UG TG AMUVALVIIC TOVU avOp®TIOU

ITn OUYKEKPLUEVN HEAETN HeAeTnOnKav amod toug Rigacci kot Toug CUVEPYATEC TNG OL
6paocelg TOU AyAUKOU TNC €AevpwrnaivnG ot OUCOWPEUCN KAl TNV
KUTTOPOTOEIKOTNTA TNG OpUAlvnG. H peAétn €6elfe mwg Otav 1o AYAUKO TNG
ehevpwrnaivng, UTAPXE KATA Tn OUCCWPEUON TNG QAMUALVNG Topeumnodile tnv
KUTTOPOTOELKOTNTO TNG OTLC KUTTAPLKEC OeLPEC RIN-5F B-KUTTAPWY TOU TIOYKPEATOC
pue Baon tg Sdokipaocieg tou 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium
bromide kat tng SpactikotnTtag TNG MPWIEvNG Koomaong 3. To AYAUKO TNG
ehevpwrnaivng eumobdilel tnv aAAnAemnidpacn TNG CUCCWPEVPEVNG QUUALVNG UE TNV
KUTTOPLKN HEUBPAVN, OTWG hAVNKE QIO TIELPAUATA PE HLKpooKoTia ¢Boplopou kat
SloAutotntag Twv ouvBetikwy Autdiwv. EmutAéov, n elevpwmnaivn pe Bdon TG
pneBodoug ThT, KUKALKOU SLXpWLOHOU KOL OTELKOVIONG NAEKTPOVLKAC HLKPOOKOTILOG
daivetal mw¢ aAANAeTOPA E TN CUCCWPEEUOHN TNC AUUALVNG UE OMOTEAECUA TNV
armoduyrn CXNUATIOUOU TOEKWV MPOoIVWdWVY CUCOWPEVCEWVY. AUTA Ta amoTeAETHATA
TIAPEXOUV ULa poplakn Baon yla karola anod ta odEAN o Vv SUVAUEL TTPOEPXOVTOL
oo TNV Katavalwon tou e€alpetikol apBévou eAatoAdadou Kal avoiyouv o dpodpo
Yl TIEPAULTEPW UEAETEC OTNV TIOAVH POPUAKOAOYLK XPNOT TNC EAEUPWIAIVNG OTNV
napeunodion n tnv enBpaduveon tng mpoddou tou Stafntn tumou .

MEPINHWH
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H guepyeTIKT 8pA0T] TOL AYAVKOV TN G EASUPWOTAIVIIC EVAVTL TOU
Staprtn Ttomov 11

ITN OUYKEKPLUEVN UEAETN HeAeTAONKAV oL SPACEL TOU AYAUKOU TNG EAEUPWAIVNG
OTN CUCCWPEUON KAl TNV TOELKOTNTA TNG AUUALVNG OTa KUTTAPO TOU TIOYKPENTOC, Ta
omola gAéyxouv ta enimeda Tou cOoKXAPOU Tou aipatoc. H apuAivn sivatl pa ovcia
TIOU MOLA{EL OPKETA HME TNV LWVOOUALVN Kal OTAV CUCCWPEVETAL OTO KUTTAPA TOU
TaykpEatog Snuoupyel To apulosideg, mou €xeL Apeon oxéon Ue tnVv naboyévela
tou Swafntn tumou Il. Tuykekpluéva ¢aivetal OTL To AyAUKO TnNG eAeupwmaivng
napeunodilel TNV ocucowpeuon TNG OMUAIvNG Kalt tnv Ttofikn tng Spdcn ota
TIOYKPEATIKA KUTTAPA. AUTA TO OMOTEAECHOTO TIAPEXOUV HLA Hoplakn Baon yua
Karmola. amnd ta odpEéAn mou ev SUVAMEL TPOEPYOVTAL QMO TNV KATOVAAWGN TOU
e€alpetikol mapBEvou eAaloAdadou Kol avolyouv To SPOUO yLo TIEPALTEPW HEAETEG
otnv mbavn doapuakoloylkn xprnon g eAeupwnaivng otnv mopeunodion 1 tnv
emBpaduvon tng mpooddou tou daprtn Tumovu .

To ayAuko tn¢ eAsvpwnaivne umopei va noapsunodiost n va emBpaduvel tnv
npoodo tou btaBntn tumou I, kadw¢ mapeunodilel Ttn cuocowpevuon Kat thV
T0éIKOTNTA TNG QUUAIVNG OTa KUTTAPQ TOU TIAYKPENTOG, OUCIQ MOU EXEL QUECN

oxéon pe tnv nadoyEveLla tnG vooou.

A

B
2
D
i

Fig. Immunofluorescence analysis of RIN-5F cells treated with hIAPP aggregates. The cells were
treated with 30 min-aged hlAPP aggregates (final concentrations: 200 nM hIAPP, 1.8 uMoleuropein).
After 5 h, the cells were fixed and stained with rabbit anti-amylin and Alexafluor 488-labeled anti-
rabbit antibodies. Nuclei were stained with propidium iodide. (A) Cells treated with hlAPP. (B) Cells
treated with hlIAPP incubated with oleuropein. (C) Control, untreated cells. (D) Cells treated with
hIAPP that was aged without oleuropein and given to cells together with oleuropein.
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Stefania Rigacci et al, 2009

3. Extra-virgin olive oil polyphenols inhibit HER2 (erbB-2)-
induced malignant transformation in human breast epithelial
cells: Relationship between the chemical structures of extra-
virgin olive oil secoiridoids and lignans and their inhibitory
activities on the tyrosine kinase activity of HER2

Menendez et al in their study explored the ability of oleuropein aglycon to modulate
HER2 tyrosine kinase receptor-induced in vitro transformed phenotype in human
breast epithelial cells. Using MCF10A normal breast epithelial cells it was further
determined the relationship between chemical structure of oleuropein aglycon and
its inhibitory activities on the tyrosine kinase activity of the HER2 oncoprotein. When
compared with untreated cells, MCF10A/HER2 cells, treated with oleuropein
aglycone, grew less dense, were significantly bigger in volume and showed a
profound reorganization of cell-cell contacts with the appearance of multiple
extrusions. Oleuropein aglycone was one of the most active inhibitors of HER2
expression in MCF10A/HER2 cells, with a reduction 63%, and IC50 64uM. HER2
overexpression further promoted an exacerbated sensitivity to the apoptotic effects
of oleuropein aglycone. These findings molecularly support epidemiological evidence
revealing that oleuropein aglycon anti-breast cancer effects primarily affect the
occurrence of breast tumors overexpressing the type | receptor tyrosine kinase HER2
but further suggest that its stereochemistry might provide an excellent and safe
platform for the design of new HER2 targeted anti-breast cancer drugs.

OL TOAV@LVOAEG TOV €TPU TAPOEVOU EAALOAASOV AXVAGTEAAOVY
TO METACYNHATIONO T®WV AVOP@OTIVEOV ETMONALXK®OV KUTTAP®V
TOv pactoV mov emayetat amd tnv HER2 (erbB-2): Iyxéom
HETAEY TWV XNUK®OV SOU®WV TWV OEKOIPLSOESWV KAl TwV
Ayvavov  tov  £tpa  mapBivouv  eAaoAddouv kKaL  TwV
QVUAOTOATATIK®OV EMSPACEWY oTNV Spdon Kwvdong Tng
Tupooivng tc HER2

OL Memendez kat n opada TOUG OTN €PEUVA TOUG PEAETNOAV TNV LKAVOTNTA TOU
AyAUKOU TNn¢ eAevpwraivng va pubuilel To peETAOXNUOTIOHEVO ALVOTUTIO TOU
umodoxéa Kkwaong tupooivng HER2 mou mpoayetal in vitro oe avBpwrmiva
emONALaKAd KUTTAPA TOU paotol. Me tn xprion t™¢ GUCLOAOYIKNG KUTTAPLKAG OELPAC
MCF10A tou emBnAiou tou paotoU, eMUMAEOV, SLEUKPLVIOTNKE N OXECN AVALESA OTN
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XNHIKA Sopn Tou AyAuKoU TG EAeUpwAivNg KAl TWV OVAOTOATIKWY TOU ETULOPACEWV
€vavtl ¢ Spaong Kwaong Ttupooivng tng oykoyovou mpwteivng HER2. Otav
ouykpiBnkav pe puololoyika kUTTapa, Ta KUTTapa TG oslpdg MCF10A/HER2, pe tnv
xopriynon dayAukou eAeupwmaivng, LeyAAwvayv HE UKPOTEPN TIUKVOTNTA, aufavotav
ONUOVTIKA O€ OYyKO Kal mopoucialav €va ovaoXNUOTIOHO TwV SLOKUTTOPLKWV
ETUKOWVWVLWVY TOUG, HME TNV eudavion moMamlwv ekBoAwv. To AyAuko TNG
elevpwnaivng ATav évag amd toug o duvatoug avaoToAelc TNG ékdpaong TG
HER2 mpwrteivng ota MCF10A/HER2 kUttopa pe pelwon katd 68% kat IC50 10uM. H
unepékdpaon t™¢ HER2 mpowBouoce pla emumAéov embevwpévn evaobnoia otLg
OTTOTITWTIKEG  OpAOEL TOUu AyAuKou TNG eAevpwrmaivng. Autd Tta gupriuota
urnootnpilouv poplakd eMONULOAOYLKEG UEAETEG TTOU SelvouV TWG oL SPACELG TOU
AayAukou TnG eAeupwmaivng €vavtl Tou Kapkivou Tou pooToU emnpealouv T
TIEPLAOTATIKA TIoU odeilovtal o umepékdppacn tou umodoxéa HER2 pe Spaon
KLvaong Tupooivng, aAAG Kal ETILITAEOV TIPOTEIVOUV TTWG N OTEPEOXNHUELD TOU AYAUKOU
™G eAevpwmnaivng Umopel va mopéxel pla TEAEla kat aflémiotn Baon ywa 1O
oXeSLA0UO AVTIKAPKIVIKWY GapUAKwy ou otoxevouv otnv HER2.

MEPIAHWH
H 8§pdon tov dyAvkov TNG EALVPWTAIVIG OE UNXAVIGLOUE TIOV
oXeTI(OVTL HE TNV AVATITUEN KAPKIVOU TOVU HAGTOV

Ot Memendez kalL n opada TOUG HEAETNOAV TNV LKAVOTNTA TOU QYAUKOU TNG
e\evpwrnaivng va emnpedlel tov umodoxEa Kivaong tTupooivng HER2, mou unapxel os
HLEYAAQ TTOOOOTA OTO KOPKLVLIKA KUTTOPO TOU HOOTOU KOl TIPOKAAEL TOV aveEEAEYKTO
rmoAAamAaolacd toug. To dyAuko TnG eAeupwnaivng mPokaAEL peiwon tou aplBuou
TWV UTTOSOXEWV KaTa 68% aKOUN KAl O€ TIOAU PLKPEG SOOELG KAl TEALKA TOL KAPKLVLKA
kOTTOpa odnyolviav OE TIPOYPAULATIOUEVO KUTTAPLKO Bdvato. TEAog, Ta otolxeia
oauta umnootnpilovtoal and TOAEC eMIONULIOAOYIKEG UEAETEC KOL OUVIOTOUV TNV
Snuoupyia popudkou €vavtl TOU KapKivou TOU HooToU amapaitntn

To ayAuko tn¢ eAdeupwnaivng avaotéAdel tnv avantuén Kapkivou tou uaoctou
kadw¢ npokaAéL uesiwon tov aptduol twv unodoxéwv kivaong tupooivne HER2,
TTOU UTTIAPXEL OE UEYAAN TTOCOOTA OTH KAPKLVIKA KUTTAPQ TOU UAOTOU Kot oényei
otov aveé€Aeykto noAdanAaotaouo Toug.
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Figure. Effects of EVOO secoiridoids (c) on the activation status of HER2 tyrosine kinase. Overnight
serum-starved MCF10A/HER2 cells were cultured in DMEM/F12 medium- 0.1% horse serum in the
absence or presence of increasing concentrations of EVOO phenolics for 6 and 24 h. Assessment of
the active/inactive status of the HER2 tyrosine kinase receptor was performed by semi-quantitatively
determining the degree of degree of phosphorylation of the 1248 tyrosine residue (Tyr1248) of HER2
by using the FACE ErbB-2 (Y1248) kit as described in ‘Materials and methods’. The total HER2 antibody
supplied in the FACE ErbB-2 kit allows determining HER2 phosphorylation relative to the total HER2
protein found in the cells. Data were plotted after correction for cell number (performed through use
of crystal violet staining) and the measurement of phosphor-HER2 (Y1248) in untreated HER2-
negative MCF10A cells was arbitrarily designed as 1.0-fold. Data are the mean (columns) and 95%
confidence intervals (bars) of three independent experiments performed in duplicate. One-factor
ANOVA was used to analyze differences in the relative levels of phosphor-HER2 (Y1248) in MCF10A/
HER2 cells following 6 h treatment with EVOO phenolics. Statistically significant differences (one-
factor ANOVA analysis) between experimental conditions and unsupplemented control cells are
labeled. All statistical tests were two-sided. N.S, Not statistically significant. Figure also shows the
impact of exogenous supplementation with EVOO phenolics on cell morphology of MCF10A/HER2
cells as assessed by phase contrast microscopic analysis.

JAVIER A. MENENDEZ et al, 2008
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