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Pappakevtikeg IStoTnTEG EkYvAlopatwyv Kowvov kat
Evénuikov EiSovg Cyclamen spp ™ Kumpov.

Mapia Mmén?, Ioavva lwavvidou?!, Mapia Mamavdpéov?t, Aé¢omowva XapoaAdpumougt*
ITunua dapuakevtikis, lMavemiotiuto Frederick, Asvkwolia, Kompog

*LYTTPAD®EAYX AAAHAOTPA®IAY: Email: hsc.cd@frederick.ac.cy

To kukAduwvo (Cyclamen persicum) avrket otnv olkoyevela Primulaceae kai mepllapfdver 22 €idn.
KoAAepyeltat evpéwg oTIg EVpWTAiKES YWPES Kat oty KOTtpo gudokipel To kowvd kat to evénuko eidog Cy-
clamen cyprium. Ta §0o (61 aviikouv oty (Sla otkoyévela Kot TapOA0 IOV ENPAVITOUV KOWVAE LLOPPOAOYLIKA
KO XN UUKA XOUPAKTNPLOTIKG, £X0UV KL XAPAKTNPLOTIKAE TOU T Sta@opoToloUv. To putd autd eudoKiel o€
OKLWBELG TIEPLOXEG e Ao PBEGTOALOIKA TTETPOHATA, € OYXOEG TTOTAUWY XAAG KAL ATIOTOHOVG AGPOUG KATW ATt
Sevtpa, cuviBws oe VPOpETPO 50 £wg kot 1200 pétpa. To evdnuko eldog avamticoetal katd v epiodo
peta&y ZemtepBpiov kat lavovapiov, eved to kKowd ep@aviletal kuplwg Askeépufplo pe Ampidto. Atpépouv
WG TIPOG TO XPWHA TwV QUAAWV AoV, To cyprium &xel Tpdowva VAN 6TV TAVW TAEUPAE KAl 1] KATW
KaAUTITETAL HE PP, VK TO persicum €xel pOVO TPACLVEG ATIOXPWOELS 0TA UAAA Tou. H @apuakoloyikr)
Spaom Tou KUKAGUIVOU o@edeTal aTnV VPNATY] GUYKEVTPWOT PAVOAK®OV 0EEWVY, AABOVOES®V Kal GAAwY
SPACTIKWV EVOOEWV TIOV EVTOTI{OVTAL 0TA QUAAX. ZTN OUYKEKPLUEVN epyacia ekyuAloTNKAV SPACTIKES
ovoieg amd ta VALK TOU KOLWVOU Kot TOU evénuikov €idoug pe tn Bondela TpLwv SLaQopeTIK®V SLAAVTOV
(nebavoAng, atBavoAng kal aketovng). LTa ekyvAlopata Tou AN@OnKav PETPNONKE 1 0ALKY) CUYKEVTPWON
PAWVOALKWDV EVOOTEWY Kol QAXPBOVOELSWV Kal TIPoaSlopioTnke 1 avtloelSwTIKY Spdon Twv @UTWV UE T
neBodo DPPH kot ABTS. Tédog, eA£yxOnKe 1| avTIUKPOPLaKT] SPAOT] TWV EKYUALCUATWY HETPWVTAS TNV EAG-
xtotn avaotaltiky pdon toug (MIC) oe Sudpopa Baktipla. Ta amoteAéopata Twv PETpoewy ESeldav
TwG Ta eEKYVAIOUATA TWV @UAA®Y TOU KUTIPLAKOD KUKAGUIVOU Elval TTAOVUGLA 0€ SPACTIKEG EVITELS, OTLG
omoleg o@edeTal kKot N avTloEeldwTiky dpaorm tov @utol. Emmiéov, ta @UAAa €gouv avtiuikpofLlakn
SpAoT ATEVAVTL O€ HIKPOOPYAVIOUOUG CUYKEKPLUEVNG TIPOEAEVONG, AVASELKVUOVTAG £TOL Kol TV TOav1
QUPUAKEVTIKI SpAoT) Tou @UTOV auTov. Ev kaTtakAe(St, Ta apyikd auTA ATTOTEAECUATA LAG ETILTPETOVY VA
&xoupe TV OV EKPETAAAEVOT] TOV PUTOV GTN PAPUAKEVTIKI] TO EVAUCUA VIO EVAPEN TIEPALTEPW EPEVVOV
yla a&loToinom Kot EKUETAAAEVGT) TOU KUTIPLAKOU KUKAGULVOU.

AEEEIX KAEIAIA: evonuikoé €iog Cyclamen, @awvoAikd, AaBovoeldn, avtlofeldwTikd, avTipikpofiakd
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Pharmaceutical Properties of Different Extracts of Cyclamen
persicum and Cyclamen Cypriun Grown in Cyprus.

Maria Bei!, loanna loannidou!, Maria Papandeou?, Despina Charalambous'*
Department of Pharmacy, Frederick University, Nicosia, Cyprus

*CORRESPONDING AUTHOR: Email: hsc.cd@frederick.ac.cy

Cyclamen species, mainly the common Cyclamen persicum, belongs to the Primulaceae family and includes
22 species. It is widely cultivated in European countries including Cyprus, whereas the endemic Cyclamen
cyprium thrives only in Cyprus. The two species belong to the same family and although they share common
morphological and chemical characteristics, they also have characteristics that differentiate them. This plant
thrives mostly in shady areas with limestone rocks, on riverbanks but also on steep hills under trees, usually
at an altitude of 50 to 1200 meters. The endemic species grows between September and January, while the
common one appears mainly from December to April. They also differ in the color of their leaves.. Cyclamen
cyprium has green leaves on the upper side and the lower side is covered with purple colour, while Cycla-
men persicum has only green shades on its leaves. The pharmaceutical activity of Cyclamen species is due
to the high concentration of phenolic acids, flavonoids and other active compounds found in their leaves. In
this project, active substances were extracted from the leaves of the common and endemic species with the
help of three different solvents (methanol, ethanol and acetone). In the extracts obtained, the total concen-
tration of phenolic compounds and flavonoids was measured and the antioxidant activity of the plants was
determined with the DPPH and ABTS method. Finally, the antimicrobial activity of the extracts was tested
by measuring their minimum inhibitory activity (MIC) against various bacteria. The results of these exper-
iments revealed that the extracts derived from the leaves of the Cypriot Cyclamen species are rich in active
compounds, which are responsible for the antioxidant activity of the plant. In addition, the leaves possess an
antimicrobial effect against microorganisms of specific origin, thus highlighting the possible medicinal effect
of this plant. In conclusion, these initial results provide the beginning of the pharmaceutical exploitation of
Cypriot Cyclamen species.

KEY WORDS: Cyclamen persicum, Cyclamen cyprium, phenolics, flavonoids, antioxidant, antimicrobial.

Avtocldwtikn Ikavotnta twv Evénukwv Pvtwv g
Kompov Alyssum troodi kat Scutellaria cypria subsp. cypria

Ayyedu Xat{noaBBat*, Larisa Constantinou!, Kwvotavtivog Nikn@dpou?
Tunjua Emotnuwyv Zwijg, Evpwnaiko Havemiothuto Kompov, Asvkwoia 2402, Kimpog

*YYTTPA®EAX AAAHAOTPA®IAY: Email: ah237013@students.euc.ac.cy

Ta (8 Alyssum troodi xai Scutellaria cypria subsp. cypria gival evénuikd €i6n tns Kdmpov. ATavtwvtat ato-
KAELOTIKA 6TNV 0pocelpd Tou Tpooddoug, 6Tov £ytve kat 1 cUAAOYY Toug amd vouetpo 1790 m katd to
otadlo avBo@opiag Toug. Ztnv Tapovoa epyacia, Ta VTEPYELX LEPT] TOU KAOE UTIKOV €(80UG GUAAEXBN KAV,
HETAPEPOTKOAY GTO EPYAGTIPLO OTIOV SlaywploTnKay 0TO TIPWTO EVIA(o BOTAVIKO TU X BAACTOV HE UAAA
KaL 0To SEVTEPO TIOV GUUTIEPIAN PO KAV Ta GvOT. AkoAoVBwG, vTToBANONKaV og PUEn, Avo@LAlwaon, Koviop-
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Tomoinomn kat amofnkevTnkav otoug -80 °C. KOplog otd)0g TG Tapovoag epyaciog Tav va mpocsdloplotel
1 in vitro avtioéeldwtikr dpdon (éAeyxog FRAP) exyvAlopdtwv mov Aapfdavovtal pe SLou@opeTIKNG TIOALKO-
mtag Stditeg Omws 1 60% peBavoin, n 80% pebavoin katn 100% pebavorn. apdAinia, afoioynOnke
TO TIEPLEXOUEVO TWV TIAPAYOUEVWV EKYVALCUATWY GE GCUVOALKA (POLVOALKA, OLASWY EVWOEWY E ONUAVTLKT
OUVELG@QOPA OTNV TIAPATNPOVUEVT AVTIOEELSWTIKY Spdon. Ta amotedéopata katéSelEav, LoYUPOTEPT AVTLO-
EeldwTikn Spdom kal VPMAGTEPO TEPLEXOUEVO GE CUVOALKA PavoAKd ota 60% peBavoAkd ekyvAlopata
Kal 6Toug BAaoToUG-@UAAX TTapd ota aven kal ota 600 evénuka €idn mov egetadotnkav. Xt petadd Twv
el8wv ovykplom to Alyssum troodi @AlveETAL VX UTIEPEXEL WG TIPOG TNV AVTIOEELS WTIKT) TOU LKAVOTITA LEPLKWG
Touv Scutellaria cypria subsp. cypria. TEA0OG, OTUELOVETAL TTWG TA TLO TTAV® ATIOTEAEGUATA ATIOTEAOVV TIPOKA-
TAPKTIKO UEPOG EPYNOLAG TIOV Elval o€ eGEALEN.

AEEZEIX KAEIAIA: evnukd @UTE, avTloEelSwTIKn IKavoTnTa, HEBaVOALKE eKYVAICHATA, CUVOALKA (POLVO-
Aa

Antioxidant Activity of the Endemic Plants of Cyprus Alyssum
troodi and Scutellaria cypria subsp. cypria

Angeliki Hatzisavva'*, Larisa Constantinou?, Konstantinos Nikiforou®
Department of Life Sciences, European University Cyprus, Nicosia 2402, Cyprus

*CORRESPONDING AUTHOR: Email: ah237013@students.euc.ac.cy

The plant species Alyssum troodi and Scutellaria cypria subsp. cypria are endemics of Cyprus. They are found
exclusively in the Troodos mountain range, where they were collected from an altitude of 1790 m during
their flowering stage. In the present work, the aboveground parts of each plant species were collected, trans-
ferred into the laboratory where they were separated into two sections: stem with leaves and flowers. Subse-
quently, refrigerated, freeze-dried, converted to powder and stored at -80 °C. The main objective of this study
was to determine the in vitro antioxidant activity (FRAP test) of crude extracts gained with three different
polarity solvents which were 60% methanol, 80% methanol and 100% methanol. At the same time, the
content of the total phenolics was estimated because there are groups of compounds with a significant con-
tribution to the observed antioxidant activity of the extracts. The results showed higher antioxidant activity
and total phenolic content in 60% methanolic extracts in stem-leaves rather in flowers in both endemic spe-
cies which were examined. In between species comparison, Alyssum troodi appears to be partially superior
to Scutellaria cypria subsp. cypria in its antioxidant capacity. Finally, it is noted that the above results are a
preliminary part of work in progress.

KEY WORDS: endemic plants, antioxidant activity, methanolic extracts, total phenolics
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XUvOeon kot XapakTnplopog YSpo@ulwv Atadpopepwv
ZuumMoAVUEPWV TOAV (atBVAEVOYAUKOATC)-b-ToOAV (BUVido-
WS aloAo) ot AwxBifacn AldTEPATOTTA TOV
AlLaTOEYKEPAALKOV Ppayov

lwavvng Kémavog™, Mapia Pikkov Kadoupkwtn!
"Tunua ®apuakesvtikrs, lMavemiotiuto Frederick, Asvkwoia, KUmpog

*LYTTPAPEAYX AAAHAOTPA®IAX: Email: giannhskp@gmail.com

OL EYKEPAAIKEG VEUPOAOYIKEG SLATAPAXES, AUTIO T VEVPOEKPUALGTIKA VOOT|LATA HEXPL TOUG EYKEPAALKOUG GYKOUG
KOLTO EYKEPUALKO ETELOOS10, ATTOTEAOVV KUPLEG AULTIEG VOOT|PO TN TAG KL avaTpiag o€ OA0 TOV KO U0, MiaTANOwpa
VELPOOEPATIEVTIKWOV PAPUAKWV £XEL aVATITUXOEL TIG TEAELTALESG SEKAETIEG e AELOOTUEIWTES PAPUAKOSUVOLKES
SpPACELS KATA TWV TIAOOAOYIK®MV UNYXOVIGUWV. L0TOCO0 TO PAPUAKOKIVITIKO TIPOPIA TWV EVIGEWV QUTWV EVaL
PTWYO KaL 0dNYel ag pKpEG BepaTeLTIKEG GUYKEVTPWOELS 0To Kevtpikd Nevpkd Zvomua (KNX). Qg amote-
AEOUQ, T GUVIGTWHEVT 8O0 TWV PAPUAKWY QUTWV Vo Eivat VYMAN waoTe va emitevyOel 1 BepamevTiky aywym
HE KUPLO UELOVEKTNUA TNV AVAAOYT aOENGT TWV CUGTNUATIKWV TIAPEVEPYELWV. O AUATOEYKEPAAKOG PPOUYHOG
(blood-brain-barrier, BBB), éva cUotpa eTAEKTIKIG SLATIEPATOTNTAS TIOV AEITOVPYEL WG TOTIKN TIUAT KATA TNG
KUKAO@OPLOG EEVWV 0UGLWV, AVTITIPOCWTEVEL T BACIKY TIPOKAN G YL TNV TIAPOXT BEPATIELTIKWV TTAPAyOVTWY
otov eyké@alo. Mwx Tti®avn) Ao 6to TPORANUN QUTO EPXETAL VX SWOEL O TOUEAS TNG PAPHUAKEVTIKNG VAVOTE-
XvVoAoylag TPOTEIVOVTAG TNV XPTOT VAVOUETAPOPEWY Yo TN SLABACT] TOU QUUATOEYKEPUALKOU @PAYHOV KOl
™V Tapoxn Twv Bepamevtikwy Ttapaydvtwy oto KNI, ISiaitepa p€ow ™G XMUEIAS TIOAVUEPIKWOV VAVOUALKWY,
UTIOPOUV VA TIAPAGKEVAGTOVY VAVOGQOALPISLA 1] VOVOKAOUAES, HE TIPWTOTUTIN (PUGLKOXT KA XAPAKTNPLOTIKA,
ovtag Bloocupfatd kat IKava va Slamepvoliv akdpn Kot TOUG TILO EPUNTIKOUGS (PPAYUOUS TOU 0PYAVIGHOV. TNV
TapoVoa EPYACIA TIPAYUATOTION|ONKE, 1) cUVOEDT) KL 0 XAPAKTNPLONOG SLASPOUEP®V CUUTIOAVHEPWV BACIOUEVA
010 VSPOHEPLLO TUN R TToAV (atBuAevoyAukoANG) (polyethylene glycol, PEG) kat moAv(Buvido wwidafdAov) (poly-
vynil imidadole, PVIM). Ta GUUTIOAUVHEPT] QUTE OVUUEVETAL VO OXTUOTI(OUY IKKVUALX SLatOopETIKNG uSpoSuvaL-
KNG SIAUETPOV KoL TUTILKOV (POPTIOV ETLPAVELAG,.

AEEEIX KAEIAIA: Alpatogyke@aAk6s @paypog, loAvpepikd Navoowpatidia
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Synthesis and Characterization of Hydrophilic Diblock
Copolymers of poly(ethylene glycol)-b-poly(vinyl-imidazole)
in the Transmission Penetration of the Blood-Brain Barrier

Ioannis Kopanos'*, Maria Rikkou Kalourkoti®
IDepartment of Pharmacy, Frederick University, Nicosia, Cyprus

*CORRESPONDING AUTHOR: Email: giannhskp@gmail.com

Cerebral neurological disorders, including neurodegenerative diseases, brain tumors, and stroke, are ma-
jor causes of morbidity and disability worldwide. Numerous neurotherapeutic drugs have been developed
in recent decades, demonstrating remarkable pharmacodynamic actions against pathological mechanisms.
However, these compounds often exhibit poor pharmacokinetic profiles, leading to limited therapeutic con-
centrations in the Central Nervous System (CNS). Consequently, high doses of these drugs are required to
achieve therapeutic efficacy, which proportionally increases the risk of systemic side effects. The blood-brain
barrier (BBB), a selective permeability system that restricts the entry of foreign substances into the brain,
represents a significant challenge in the delivery of therapeutic agents to the CNS. Pharmaceutical nano-
technology offers a potential solution to this problem by proposing the use of nanocarriers to facilitate the
crossing of the BBB and deliver therapeutic agents directly to the CNS. Specifically, polymeric nanomateri-
als can be utilized to create nanospheres or nanocapsules with unique physicochemical properties. These
nanocarriers are biocompatible and capable of penetrating even the most restrictive biological barriers. In
this study, we synthesized and characterized novel copolymers based on poly(ethylene glycol) (PEG) and
poly(vinyl imidazole) (PVIM). These copolymers are expected to form micelles with variable hydrodynamic
diameters and distinct surface charges, providing new possibilities for targeted drug delivery to the CNS.

KEY WORDS: Blood brain barrier, Polymeric Nanoparticles

XUvOeon kot Xapaktnplopog Padoonpacpévmv pe 99mTc
Napaywywv Nipamapipmng yix EkAsktik) Evtomon Oykwv
ne Xpnon SPECT

AAeEav8pog KovtooyovAag*, Nektapilog Mippettng?, Avtwvng Zeykavnc?,
XapaAapmog Tpravtng!, Mnvdag MamadoémovAog?, Iwavvng Mippettc?
"Tunua ®apuakesvtixrs, Mavemiotiuto Frederick, Asvkwoia, Kimpog
2lvetitovto Mupnvikwv & Padtoloyikwv Emotnuwv & Texvolroyiag, Evépyeias & AopdAeias (LILP.E.T.E.A.),
EKE®E “Anudkpttog”

*LYTTPADPEAYX AAAHAOTPA®IAX: Email: al3xandros.kouts@gmail.com

0 kapxivog amoteAel pia amd TIg KUpLES auTieg BavdTov TAYKOOHIwS, pe epimov 10 ekatoppvpla Bavatoug
eMOolwG. O avef€AeyKTOG TTOAAXTIAQCIAOHOG TWV KAPKIVIK®OV KUTTAPWYV, TIOU €XOUV UTIOOTEL EKTETUAUEVES
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YEVETIKEG HETAAAGEELS, KaBloTd TNV £ykalpn Stdyvwon kal otoxevpevn Bepamela kaiplag onuaciog. ‘Evag
OMNUAVTIKOG 0TOX0G OTNV AVATITUEN VEWV BEPATIEVTIKWV KAl SLYVWOTIK®OV gpyaleiwv eivatl ta éviupa
ToAvpepaong ¢ oAV (ADP-pi3olng) (PARP), ta omoia emiSlopOwvouv BAdBes oto DNA. H avénpévn k-
@paon Twv PARP o& KapKLviKoUG LoTOUG TIPOGEPEPEL HLA LOAVIKY EUKALPLO YO TNV OAVATITUEY EKAEKTIKWV
BepaATEVTIKWV KAl SLAYVWOTIKGOV TIHpayovtwy. Ztnv mapoloa peAETT, SiepeuvnOnke 1 ocvvdeon Tov
avaotoAéa PARP, Nipamapipmmg (Nir), pe To padiovoukAidio texviitio-99m (99mTc), To omoio ival éva amd
Ta To Stadedopéva SlayvwoTikd padlovoukAiSia. Zkomog e Epeuvag Tav 1 avamTuén evog CUUTAOKOU
IOV UTOPEL VO XP1OLUOTIOM OEL YL TNV EKAEKTIKT) EVTOTILOT OYKWV HEGW ATIELKOVIOTIKOV TEXVIK®V OTIWG TO
SPECT. Zuykekplpéva, cUVTEBNKE Kol XapoKTNPIOTNKE TANPWS TO Tapdywyo ¢ Nipamapiumng mov @épet
TOV uTIoKaTaoTATN VEpalvovikoTvauidn (Hynic), To omolo Aettovpyel WG CUVAPUWTNG YIX TOV OXNUATIONO
ovumAokou pe to 99mTe. H mopeia ovvOeong mepidapfave téooepa otadia: (1) avtiSpaon tov 6-xAwpo-vi-
KOTWVIKOU 0&€06 pe €vudpn vdpalivn, (2) mpootacia g apvopddag pe tpitotayés foutVAo-SikapBoviko
(BOCQ), (3) evepyomoinon tov kapPouiikov o&éog pe N-udpou-covkivipidio (NHS), kat (4) tpoobikn g
Nipamoapipmng o8nywvTag 6Ty TapackeLT Tou TeAkoL ipoidvtog, Hynic-Nir. H emiorjpuavon touv Hynic-Nir
pe to 99mTc mpaypatomom|Bnke pe vdmAn anddoon, xpnoomolwvtas 99mTcO4- mapovoia SnCl2 kat
Tpivne. Ta mepdpata otabepdtnTag in vitro, oe puBuotiko StdAvpa PBS (pH 7.4) kat avBpmmivo TAG-
opa, £5el§av OTL To GUNTIAOKO TapEpELVE 0TaBEPO £wG Kal 6 WpeG. EmmALoy, Ta TEpApATA ALTTOPIALKOTN-
TaG UTIOSELKVUOUY OTL TO CUUTIAOKO ELVAL OXETIKA ALTIOQLAO, YEYOVAG TIOU €VVOEL TNV in vivo Blokatavoun
Tov. MeAovtika mepdpata Ba emkevtpwOovv otny in vivo a§loAdynon Tou GUUTAOKOV OE TEPAUATIKA
HOVTEAX KAPKIVOU Yot TNV €KTIUNOT TG SLAYVWOTIKNG TOU IKAVOTNTAG KAL TNG SUVATOTNTAG GTOXEVHEVTS
ATEKAOVIONG TWV OYKWV.

AEEEIX KAEIAIA: Texvi)ti0-99m, Nipamapiumn, Pado@dapuaxo, ‘Eviupa PARP

Synthesis and Characterization of 99mTc Radiolabelled
Compounds of Niraparib for Selective Tumor Localization
using SPECT

Alexandros Koutsogoulas'*, Nektarios Pirmettis?, Antonio Sheghanis?, Charalampos Triantis!,
Minas Papadopoulos?, loannis Pirmettis?
Department of Pharmacy, Frederick University, Nicosia, Cyprus
2Institute of Nuclear & Radiological Sciences & Technology, Energy & Security “Demokritos”

*CORRESPONDING AUTHOR: Email: al3xandros.kouts@gmail.com

Cancer is one of the main causes of death worldwide, with approximately 10 million deaths per year. The
uncontrolled reproduction of cancer cells, which have suffered extensive genetic mutations, makes the early
diagnosis and the targeted treatment extremely crucial. An important target in the development of new ther-
apeutic and diagnostic tools, are the PARP enzymes, which repair DNA damages. The increased expression
of PARP in cancer tissues, offer an ideal chance to develop targeted therapeutic and diagnostic medicines.
In this study, the connection of PARP inhibitor, Niraparib (Nir), with technetium-99m, was investigated. The
aim of the study was the development of a complex that can be used for the selective localization tumors
through imaging techniques, such as SPECT. In detail, it was synthesized and characterized the derivative
of Niraparib carrying as substitute hydrazidinecotinamide (Hynic), which acts as chelator, to form the final
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99mTc complex. The synthesis route involved four steps: (1) reaction of 6-chloro-nicotinic acid with hydra-
zine hydrate, (2) protection of the amino group with tert-butyl dicarboxylate (BOC), (3) activation of carbox-
ylic acid with N-hydroxy-succinimide (NHS), and (4) the addition of Niraparib (Nir) which led to the final
product Hynic-Nir. The labeling of Hynic-Nir with 99mTc was carried out with high efficiency using TcO4-,
SnCI2 and glucoeptonate. The experiments for stability in vitro, in PBS buffer (pH 7.4) and in human plasma,
showed that the complex remained stable for up to 6 hours. In addition, the lipophilicity experiments, indi-
cate that the compound is relatively lipophilic which helps the product to have in vivo biodistribution. Future
experiments will focus on in vivo evaluation of the complex in experimental cancer models for the diagnostic
ability and the potential of targeted imaging of the tumors.

KEY WORDS: Technetium-99m, Niraparib, Radiopharmaceutical, PARP enzymes

dappakoAroywkn in vitro A{loAoynon 4 Evwoswv wg MMbavwv
Papuakwv Emavoypnopomnoinonc Emavactoysvonc kata
Tov Kapkivov tov [laykpéatog

Eip1jvn Xovdpov?, MaAapatr Kovptm?*
Hpoypauua @apuakevtikns, Tunua Emiotnuwv Zwng, ZyoAn Ostikwv Emotnuav, Evpwnaixo lMavemiotuio
Kvumpov, Asvkwolia, Kimpog

*LYTTPADPEAY AAAHAOTPA®IAY: Email: m.kourti@euc.ac.cy

0 kapKivOG TOU TAYKPEATOG KATATAGCETAL GTLG TILO BovATNPOPES KAKONOELEG TAYKOGUIWG LLE TIEPLEGOTEPOUG
amd4.20avatougava 100,000 avBpwmoug, Kot HeeapeTIKASUOUEVI TIPOYVWOT EEATING TNGKABUGTEPUEVNG
EULPAVIONG CUUTTWHATOAOYIOG Kol TNG YN LKAVOTIOWTIKAG OTTOKPLONG OTA TUTILKA XNUELOBEPATIEVTIKA
TPWTOKoAAa. H avaykn €0peong amOTEAECUATIKOTEPWV KAL ALYOTEPO TOSIKWV AVTIKAPKIVIK®OV BEpaTeL®V
EXEL PEPEL OTO TIPOOKNVLO Pt EVAAAXKTIKI] GTPATNYIKY TIPOGEYYLOTG, TNV EMAVAGTOXEVOT LI OYKOAOYLKWV
PAPUAK®WYV VLA TNV KOTATIOAEUNOT) TOU Kapkivov. 'EToL, 6koTog TG Tapovoas EpEVVNTIKNG Epyaciog ntav n
in vitro a€l0Adynon twv evioewv Probucol, Moxonidine, Benserazide Hydrochloride kot Etofenamate, wg mi-
Bavwv @APUAK®WY ETTOVOXPNOLUOTIOMOTG EVAVTL TOU KAPKIVOU TOU TIaykp£atos. H KuTtapotodikotnTa Twv
EVWOEWVY a&loA0YNONKE HECW TNG XPWHATOUETPIKNG avdAvong MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-di-
phenyltetrazolium bromide) évavti TwV TAYKPEATIKWOV KAPKIVIKWOV KUTTAPIKWVY oelpwv MIA PaCa-2 kot
BxPC-3. ATt ta SeSopéva ov cUAAEXBN KAV KAl EMECEPYAOTNKAV UE KATAAANAO OTATIOTIKO TIPOYPAUA, 81)-
poupyninkav oL KAUTUAEG §00NG-ATIOKPLOTG TWV EVIOOEWV YLX TNV ATEIKOVICOT] TWV TTOCOOTWV EMLBIWoNG
™G KABE KUTTAPIKNG OELPAS KAL VTTOAOYIOTNKE 1] HEGT) AVACTOATIKY cuYkévTpwon (IC50) g kdBe évwong.
Ta @apuaka Probucol kat Moxonidine Sev emedelfav 1Slaitepn KUTTAPOTOEKOTNTA EVAVTL TWV KAPKLVIKWV
KUTTApwV TIou eAEyxOnKav, a@ov ot Tipég IC50 mtpoadiopiotnkav peyaAvtepes anod 100 pM. Avtibeta, To
@appako Benserazide Hydrochloride Bpébnke tkavomomtikd kuttapoTodikd, a@ov ota kuTTapa BxPC-3
n IC50 tou @apuaxov vmoAoyiotnke on pe 32.43 pM (R2 = 0.9715), evw ota MIA PaCa-2 ion pe 21.64
uM (R2 = 0.9628). Té)og, To Etofenamate mapovoiace mpdfANpHa SLKAVTOTNTAG GTOVG KOWVOUG SLAAVTES
TOU SOKIHAOTNKAV KAl WG €K TOUTOU, 8V KATEGTN SUVATOG 0 TIPOGSLOPLOUAG TNG KUTTAPOTOSIKOTTAG
Tov. Xupmepaopatikd, to Benserazide Hydrochloride £8eile kavomomtikn kuttapotoéikny Spdon pe
xapmAgg tpég IC50 katw amd 35 pM, woTO00 TEPALTEPW UEAETEG EVAL AVUYKAIEG YL TOV TIEPLOPLOND
Muatwv ewtogvatctnoiog kat otabepdTag TG EVvwon. Ta VTIOAOLTIA PAPUAKX KPIVETAL avayKaio va
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emavaéloAoynBolv yla tnVv TBavi) 0TOXEVON EVOAAXKTIK®OV KUTTAPIK®OV LOVOTIATIWOV OTUATOSOTNONG TTOV
Sev 08nyolv amapaitnTa o€ KUTTAPLKO BAvato, evw To Etofenamate cuviotatot peAdlovtikd va eAeyxBel o€

SLLPOPETIKT] PAPUAKOTEYVIKY LOPPT).

AEEZEIX KAEIAIA: Kapkivog Tou TTayKp£QTOG, ETAVOYPTOLHOTOMoN @appuakwy, avdAvon MTT, kuttapoTo-
ot Ta

In vitro Pharmacological Evaluation of 4 Compounds as
Potential Repurposed Drugs against Pancreatic Cancer

Irene Chondrou', Malamati Kourti?,*
IPharmacy Program, Department of Life Sciences, School of Sciences, European University Cyprus, Nicosia,
Cyprus

*CORRESPONDING AUTHOR: Email: M.Kourti@euc.ac.cy

Pancreatic cancer is one of the most lethal malignancies worldwide, with more than 4.2 deaths per 100,000
people. It is characterized by an extremely poor prognosis due to delayed diagnosis and an unsatisfactory re-
sponse to standard chemotherapy protocols. The need for more effective and less toxic anticancer therapies
has led to an alternative strategic approach; the repurposing of non-oncological drugs for cancer treatment.
The aim of this research study was the in vitro evaluation of Probucol, Moxonidine, Benserazide Hydrochlo-
ride, and Etofenamate as potential repurposed drugs for pancreatic cancer. The cytotoxicity of these com-
pounds was tested against human pancreatic cancer cell lines MIA PaCa-2 and BxPC-3, using the colorimet-
ric assay MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide). Based on the data collected
and processed with appropriate statistical software, dose-response curves of the four compounds were cre-
ated to depict survival rates of each cell line, while the mean inhibitory concentration (IC50) was calculated
for each drug. Probucol and Moxonidine appeared to be non-cytotoxic against the tested cancer cells, as
IC50 values were determined to be above 100 puM. In contrast, Benserazide Hydrochloride demonstrated
significant cytotoxicity, with an IC50 value of 32.43 puM (R2 = 0.9715) in BxPC-3 cells and 21.64 pM (R2 =
0.9628) in MIA PaCa-2 cells. Etofenamate presented a solubility problem in the common solvents used in
this study, and therefore its cytotoxicity could not be determined. In conclusion, Benserazide Hydrochloride
showed significant cytotoxic activity with IC50 values below 35 pM, although further studies are necessary
to address the compound’s issues with photosensitivity and stability. The other drugs examined should be
re-evaluated for potential targeting of alternative signaling pathways that may not directly lead to cell death,
while Etofenamate should be tested again in a different pharmaceutical form.

KEY WORDS: pancreatic cancer, drug repurposing, MTT assay, cytotoxicity
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YUvOeomn kot MeAétn YBpdikwv Evoewv pe AvtioEetdwtiko,
AvTIQAeYHOV®WEEC KAl YTOATIS AL k0 AUVOULKO

Xplotiva Kapapmatlaxkn™, Papaniia-Eiprivn Ogodwpov?, Tewpylog MamaylovBavvng!, EAévn AAeEdvSpou
Péxka?, Tavayuwtns Ocoddong-NopmeAog!
"Tunua @apuaxevtixyg, lavemiotiuio Frederick, Asvkwolia, Kbmpog
2Touéag Papuaxevtiknc Xnueiag, Tunua @apuakevtikng, AptototéAsio llavemiatiuto Osooalovikng,
Osooalovikn, EMada

*LYTTPAD®EAYX AAAHAOTPA®IAX: Email: st018048@stud.frederick.ac.cy

H Siatapagn g tooppotiag HeTad TG Tapaywyns SpAcTIKOV HOPP®V 0EUYOVOU KAL TOU aVTLOEELSWTIKOV
OUCTIILATOG TOU 0pYaVIoHoU evBEXeTaL va 081 yNoeL o€ 0EelSwTIKN BAGPN. Ot SpaoTikés pop@Eg 0Euyovou
0€ VYMAOTEPEG CUYKEVTPWOELS KOL KATA EMEKTAON 1] XPOVIX (PAEYHOVY] GUUHETEXOLVV TNV TtaBoAoyia Kat
™MV €EEAEN TOAAWV aoBEVEIWV OTIWG KAPKIVOG, VEUPOEKPUALGTIKEG VOGOL Kol KApSLayyelakéG TTaboELs.
H moAumiokotnTa TG Tabo@uolodoyiag TwV TAPATAVW KATAOTACEWVY, OTI( OTOIEG EUTAEKETAL TO
0%elBWTIKO OTPEG €XEL SMULOVPYNOEL TNV AVAYKN Ylx oUVOEDT KOl HEAETN) EVWOEWV HE TAELOTPOTILKY
Spaom, ocvpmepAapBavopévng TG avTloEElSWTIKNG Kol avTLPAEYHov®Soug Spdong. Aappdavovtag vmtoym
TIG EVEPYETIKEG SPACELS YVWOTWY avTIOEESWTIK®WY poplwv, Slevepynoape oxedSlaoud, ocvvBeon kat
UEAETN eVWOEWV, oL 0ToleG SlaBéTouv éva avTIOEEBWTIKO KoL AVTUPAEYHOV®DEEG SOUIKO TUHA, HE TNV
TPOCGAPTNOT ULAG ETTTAEOV BLOAOYIKA SPACTIKNG OpASaG. TNV TTapoUoa HEAETN £yve oUvBeoT VBPLSIKNIG
évwong owatmikol 0&éog (3,5-6iuebotu-4-vdpofukivvapwikd of0) pe tov pebuieatépa g B-adavivng
Kat Tou TPoAdE (6-udpolu-2,5,7,8 tetpapebuioypwpav-2-kapBofuAkd ofl), eupéws YyvwaoTo avTiogel-
Swtkov mapaywyov tng Prrapivig E, pe to pebuieotépa tou apvoiéog g tupocivig (avtio€eldwtikd
apvolV kat tpdSpopog veupodaPiBactwy). To ovatmiko o0&l Kol T TTApAYwYA TOU VAL (PUOIKEG EVIOELS,
Ol OTIO(EG TTAPOVCLATOUV TIOKIAX 0@EAT Yo TNV VYela, eved 1 B-adavivn amotedel vevpodiafifacti kat
SOUKO eVOLANESO A-aUVOEEWY KAL TWV Y-oHvoEewy. MeTd Tov KaBaplopd Kat v tavtomoinon (péow
PACUATOPWTOUETPLKWV TEXVIKWV) TNG SOUNG TWV TIRPATIAV®W EVWOOEWYV, AKoAoVBNoaV Telpdpata in vitro
Kat in vivo yix v peAétn g 8pdong tous. MpaypatomomOnke HeAETN TG avTLOEESWTIKNG TOUG Spdong
HEOW EAEYXOU TNG LKAVATNTAG AAANAETTISpaon pe tnv eAevBepn pila Tov DPPH kat tou ABTS, aAA& kol pe
TOo UTIEPOEEISL0 TOV LEPOYOVOU, OTIWG ETIOTG KALT) LKAVOTNTA AVAYWYTG LETAAAWY, AAAX KOLT) AVAGTOAN TNG
uTEPOEElSwon G AiSiwv. AKOUT, HEAETHONKE 1] AVTLPAEYHOV®OONG SpAoT TWV TAPATIAV®W EVWOEWY, HECW
NG LKAVOTNTAS AVAOTOANG TNG ALTOEUYOVAGN G KAl TOU TIPOKAAOVUEVOU OLSUATOS AT TNV KAPPAYEVIVT,
KOG KA 1 UTTOALTILS ALLULLKT] LKAVO TN TA TOUG, UE OKOTIO T1 SLALCAPTVLIOT) TOU EDPOUG SPACEWS TWV EVWTEWV.

AEZEIX KAEIAIA: O%el8wTIKO OTPES, PAEYUOVT], AVTIOSELSWTIKEG EVWOELS, EAeV0EPES PIlEC, TTAELOTPOTILKY
Spaon
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Synthesis and Biological Evaluation of Hybrid Compounds
with Antioxidant, Anti-inflammatory and Hypolipidemic
Potential

Christina Karambatzaki'*, Raphailia-Eirini Theodorou!, Georgios Papagiouvannis?,
Eleni Alexandrou Rekka?, Panagiotis Theodosis-Nobelos!
1Department of Pharmacy, Frederick University, Nicosia, Cyprus
2Department of Pharmaceutical Chemistry, School of Pharmacy, Aristotle University of Thessaloniki, Thessa-
loniki, Greece
*CORRESPONDING AUTHOR: Email: st018048@stud.frederick.ac.cy

Disturbance of the balance between the production of reactive oxygen species and the body’s antioxidant
system may lead to oxidative damage. Reactive oxygen species at higher concentrations, and chronic inflam-
mation, participate in the pathology and progression of many disorders such as cancer, neurodegenerative
and cardiovascular diseases. The complexity of the pathophysiology of the above conditions, that oxidative
stress is involved, has created the need for the synthesis and study of compounds with pleiotropic activity,
including the antioxidant and anti-inflammatory. Taking into account the beneficial actions of known an-
tioxidant molecules, we have carried out the design, synthesis and study of compounds, which possess an
antioxidant and anti-inflammatory structural moiety, with the incorporation of an additional biologically
active group. In the present study, a hybrid compound of sinapic acid (3,5-dimethoxy-4-hydroxycinnamic
acid) with the methyl ester of $-alanine (beta-alanine), and one of trolox (6-hydroxy-2,5,7,8 tetramethyl-
chroman-2-carboxylic acid), a well-known antioxidant derivative of vitamin E, with the methyl ester of the
amino acid tyrosine (antioxidant amino acid and neurotransmitter precursor) were prepared. Sinapic acid
and its derivatives are natural compounds, which exhibit various health benefits, while 3-alanine is a neu-
rotransmitter and structural intermediate of alpha and gamma amino acids. After the purification and iden-
tification (through spectrophotometric techniques) of the structure of the above compounds, in vitro and in
vivo experiments were followed to evaluate their activity. The antioxidant activity was tested as the ability
of the compounds to interact with the free radicals of DPPH and ABTS, and the hydrogen peroxide, as well
as the ability to reduce metals and inhibit lipid peroxidation. Furthermore, the anti-inflammatory effect of
the above compounds as lipoxygenase and oedema, caused by carrageenan, inhibition, together with their
hypolipidemic potency, were studied, in order to estimate the range of action of the compounds.

KEY WORDS: Oxidative stress, inflammation, antioxidant compounds, free radicals, pleiotropic activity

99


mailto:st018048@stud.frederick.ac.cy

®APMAKEYTIKH, 36,1V, 2024 | 89-103

PHARMAKEFTIK], 36,1V, 2024 | 89-103

Xxedlaonoc, Tuvleon kat MeAétn Mapaywywv Tov
Kivvapwpikot 0E€o¢ pe Zuvsvaopeva AVTIOEEIS W TIKA Kat
AVTLQAEYHOV®ET) Aopkd XapaKTNPLOTIKA

PapanAia-Epnvn Beodwpov™, Xplotiva Kapapmatlakn?, lewpylog lamaylovBavvng?, EAévn A. Pékka?,
HMavaywwtng Oeoddong - NopmeAog!
ITunua dapuarevtikis, lMavemiotiuto Frederick, Asvkwoia, Kdmpog
2Touéas Papuakevtikns Xnueiag, Tunua dapuakevtikic, AptototéAcio Mavemotnuio Osooadovikng,
Osaoarovikn, EAMdda

*LYTTPAPEAYX AAAHAOTPA®IAX: Email: rafahlia312@gmail.com

To 0&elSWTIKO OTPEG TIPOKAAEITAL ATIO TNV TIAPAYWYT] KXL CUGCWOPEVOT SPACTIKMOV LOPP®V 0EUYOVOU Kot
alwtov (ROS, RNS) Adyw Kot avicoppoTiiag e TA AVTIOEELSWTIKA TOU 0PYAVIGHOV, KL £XEL CUCYETIOTEL UE
TOAAEG PAEYHOVWDSELG VOOOUG, OTIWG VEUPOEKPUALGTIKEG, KAPSLAYYELRKEG AKOLT] KL LLE TOV Kapk(vo, OTIou M)
TUPOSATNOT KAL 1 EMPAPUVOT) AUTWV YIVETAL LECW TIOAAWV pnYovicpwy. Ta avTlogeldwTika elval EVvwoeLg
0L OTIOLEG EYOLV TNV IKAVOTNTA VA SeapeVovv eAeVBepeg pileg SivovTag eVKOAX AEKTPOVLIA KAL ETIELTA OTA-
Bepomolovvtal Wote va amo@euxBovv AAVCIOWTEG avTidpacels Tov Ba TapdEouv TEPLOCOTEPEG SPATTIKES
pilec. H @Aeypovn) elvat Blodoyikn amdvtnor Tou opyaviopol o€ e§wTeplkd epebiopata kat pmopel va Si-
atapaxBel amod 1o 0EeSWTIKO 0TPES KABWG EMNPEARLEL TNV KUTTAPLKT ONUATOSOTNON KoLl TOV HETABOALOUO
TOU apaytdovikoU 0&€06. )G ek TOUTOU, TNV TAPOUCoH epyacia yiveTal cUvOeon Kal LEAETN TNG AVTLOEEL-
SWTKNG KAl aVTUPAEYLOV®EOUG tkavoTnTag vVBpLsiwy g B-adavivng kat g L-mpoAivng apdomompevawv
[E TIAPAYWYO TOU KWaUWULKOU 0&€og, to (E)-3-(3,5-61-tepT-BoutuA-4udpodu@aivulro) akpuAtko o&y. To
TAPAYWYO TOU KIVWALWILKOU 0§06 EIVAL YVWOTO YL TNV QVTLPAEYHLOV®ET KAl AVTIOEELSwTIKY Tov §pdaoT,
WOTO0O TA POpLA TV SVO apVoEEwV TpootiBevTal woTe va augnBovv ot LISLOTNTEG AUTEG KoL EVOEXOUEVWG
va eTLITEVYXOEL EVIOYVPEVT] TIOAUAELTOUPYLKT] LKAVOTITA TWV TEALKWV EVWOEWV, CTOXEVOVTAG TIEPLOGATEPOUS
popLakovg aTOXOUG, Kal auEnuévn Spdaon pe ALyOTePEG AAANAETILSPACELG KL KAT EMEKTACT) AVETILOVUNTESG
evépyeles. I'la Tov €Aeyxo TG avTLOEEIBWTIKNG IKAVOTNTAS TWV EVWCEWY TIPAYLATOTIOLOUVTAL EMTA TIELPA-
HaTIKES Sladikaoieg kal yla Tov EAeyX0 NG avTLPAeypovwdoug pdong yivetal EAeyxog o€ eMIPVES OOV
TPOKANOMKE PAeypLOV] pe Kapayevivy, KAB®E KaL 1 LKAVOTNTA AVAOTOANG €Tl TG Almo§uyovaons coyLag.
[Iépa Twv 6Vo AVTWV WLOTTWYV YIVETAL EAEYXOG TNG EMISPAON G TWV EVOOEWY 0TNV SusAtTLSatpia, 1 ool
OUOXETI(eTOL KAl TTUPOSOTEL TOAAEG TAOT|OELG IOV EUTAEKOVTAL PUE TO 0EELSWTIKO oTPES. TEAoG yiveTal ov-
YKplon LETAEY TV §U0 EVWOEWY 0AAR KAL TWV (PUOLKOXT LKWV XXPAKTIPLOTIKWV TOUG, TPOCPAETOVTAG 0T
Snuovpyla evioewv Tov Ba pmopovcav va §pdoouv auTOVOLEG 1) WG 00N YOL EVWOELS YLX TNV OVTLUETMTILON
KATOOTACEWV PE TOAAATIAOUG UnXavIoHoVG EKONAWOTNSG.

AEZEIX KAEIAIA: O%eldwtiko otpeg, Kivwapwpikd ofV, Avtioieldwtikeg evwoelg, EAevBepeg pileg, Avti-
PAeypovwdng dpaon
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Design, Synthesis and evaluation of Cinnamic Acid derivatives
with Antioxidant and Anti-inflammatory Structural
Characteristics

Rafailia-Eirini Theodorou'*, Christina Karampatzaki!, Georgios Papagiouvannis?, Eleni A. Rekka?,
Panagiotis Theodosis-Nobelos!
1Department of Pharmacy, School of Health Sciences, Frederick University, Nicosia, Cyprus
2Department of Pharmaceutical Chemistry, School of Pharmacy, Aristotelian University of Thessaloniki, Thes-
saloniki, Greece.

*CORRESPONDING AUTHOR: Email: rafahlia312@gmail.com

Oxidative stress is induced by the production and accumulation of reactive oxygen and nitrogen species
(ROS, RNS), and the imbalance with the body’s antioxidants. It is correlated with many inflammatory diseas-
es, such as the neurodegenerative and cardiovascular diseases, and the cancer, which are triggered and prog-
ress due to various pathological mechanisms. Antioxidants are compounds with electron donating activity
that can react with free radicals and be stabilized, avoiding chain reactions that produce more reactive spe-
cies. Inflammation is a biological response of the human body to irritant stimuli, and it can be amplified by
oxidative stress, since it can affect cell signaling and arachidonic acid metabolism. Thus, in the present study,
is evaluated the antioxidant and anti-inflammatory ability of 3-alanine and L-proline hybrids, synthesized by
amidation with the (E)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)acrylic acid (a cinnamic acid derivative). The
cinnamic acid derivative is known for its antioxidant and anti-inflammatory properties, and the amino acids
are included in the final structure in order to enhance these properties, probably offering multi-functional
characteristics at the final compounds and aiming at more molecular targets, succeeding in increased activi-
ty with fewer interactions and adverse effects. The antioxidant property is evaluated by seven in vitro exper-
iments and the anti-inflammatory is tested as in vivo carrageenan induced oedema reduction and inhibition
of soybean lipoxygenase. The compounds also tested for their hypolipidemic potency, which is related with
a wide array of diseases and is closely associated with oxidative stress. Finally, analysis of the physicochem-
ical properties and characteristics of the compounds is performed, aiming to yield compounds that can be
applied as such or be used as lead compounds in the manipulation or treatment of multi-factorial diseases

KEY WORDS: oxidative stress, cinnamic acid, antioxidant compounds, free radicals, anti-inflammatory ac-
tivity
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0 PoAog ¢ NaAtpegovnc ot Awayeipion Ttov Xpoviov Iovov
og AoOseveig pe TxApuvon kata IMAdkag

Avtpea Mavayn™, Xapaiapumog Tpraving?, Havayiwtng Ocoddong- NopmeAog!
"Tunua ®apuakevtixrs, lMavemiotuto Frederick, Asvkwoia, Kimpog

*LYTTPA®EAY AAAHAOTPA®IAY: Email: antreaapanayi@gmail.com

0 xpbéviog TOVOG ATOTEAEL ONUAVTIKY EVOXANCT OTn okApuvon katd mAdakag (ZKII), Saitepa ot
vevpadyia tpidvpov, oo@uadyia kat movoke@dAovs. H Staxeipion tou moévou tTwv acbevwv otn ZKII
amoteAel TpOKANOoM Adyw TNG TMPOOSEVTIKNG Kal VTTOTPOTLA{oVoAG-SLaAEiTovsag PUONG TNG VOGOU.
H vaAtpe€dvn, évag aviaywvioTng Twv VToSoxéwV OTIOELSWY, £XEL ATOSEIEEL TNV LKAVOTNTA KO
Kol o€ YaunAég 86o0elg va avactéAdel Tov moAdamiaciaopd Twv T kat B kuttdpwy, embelkviovtag
AVTLPAEYUOVWOSEG KAL AVAAYT TIKEG EMSPATELG KATA TOV XPOVIOU TTOVOU. ML GELP A HEAETWV TIOV ALPOPOVV
aoBevelg pe KA PUVON KATA TTAAKAG 0€ SLAPOPEG LOPPEG TNG VOoOU £xeL Seiel 6TL N vaATpeEdvT, OV
xopnyeitat oe 860§ Twv 3-5 mg nuepnoiwg, eival Tavtdyxpova avekty kat ac@aing. EmmAgov, pmopel
va evioxVoel 6Toug acBeveis Tnv modtnTa {wns (QoL) kat va pel®oeL TNV KOTIWOoN, ELSIKA OE ATOUA LE
vmotpoTid{ovoa-Slaieimovoa okAfpuvon katd mAdakag (RRMS). Qotdoo, Ta cuykekpLUEvVa OTOLXELA
OXETIKA UE TNV eTISpacn) TOV 0TOVG SElKTEG PAEYUOVNG TTAPAUEVOLY EAALTIN. ZTNV TpwTOTAO TTpoiovon
YKIT (PPMS), n vaitpe€ovn xaunAng 86ong (LDN) éxel amoderyBel 4TL avEAVEL ONUAVTIKGE TA TEPLPEPLIKE
enimeda B-evBop@ivng oTo aipa KAl PTOPEl Vo HELWOEL TN OTIACTIKOTNTA, HE AUTA TA ATOTEAECUATA VX
Tapapévouy €wg Kat éva pniva PeTd tn Bepameia. Av KoL UTA TX ATTOTEAECLATA EVAL TIPOKATAPKTIKA
KOl ATaLTOUVTUL TTEPLOGOTEPES PEAETEG, 1 VAATPEEOVT Selyvel TOAAG vTTOOXOUEV WG SPACTIKY ovoia
Tov Ba pmopovoe va BonBnoel otn Staxeiplon TG eEEAENGS KAl TwV cupTTwWRATWY NG ZKII.

AEEEIX KAEIAIA: kA puvon katd mAdkag, Xpoviog [16vog, NaAtpeEdvn

The role of Naltrexone in the Management of Chronic Pain in
Patients with Multiple Sclerosis

Andrea Panagi'*, Charalampos Triantis?, Panagiotis Theodosis- Nobel!
IDepartment of Pharmacy, Frederick University, Nicosia, Cyprus

*CORRESPONDING AUTHOR: Email: antreaapanayi@gmail.com

Chronic pain is a major concern in multiple sclerosis (MS), with similar symptoms like in trigeminal
neuralgia, back pain and headaches. In addition, pain management of MS patients is a challenge due to
the progressive and relapsing-remitting nature of the disease. Naltrexone, an antagonist of opioid re-
ceptors, has demonstrated ability even at low doses to inhibit the proliferation of T and B cells, demon-
strating anti-inflammatory and analgesic effects against chronic pain. A series of studies concerning
patients with multiple sclerosis in its various forms, has shown that naltrexone, given in doses of 3-5 mg
daily, it is both tolerable and safe. In addition, it can improve patients’ quality of life (QoL) and reduce
fatigue, especially in people with relapsing-remitting multiple sclerosis (RRMS). However, the specific
evidence regarding its effect on inflammatory markers remain incomplete. In primary progressive MS
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(PPMS), low dose naltrexone (LDN) has been shown to significantly increase peripheral levels of (3-en-
dorphins in the blood and can reduce spasticity, with these results to last up to one month after treat-
ment. Although these results are preliminary and more studies are needed. Naltrexone shows promise
as an active substance that could help manage the progression and symptoms of MS.

KEY WORDS: Multiple Sclerosis, Chronic Pain, Naltrexone
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