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H nmapovoa SUTAwUOTIK €pyacia ekmovOnke oto mAaiolo ormoudwv yla

TNV anoktnon tou MetarmtuylakoU AutAwpoatog Eldikevong oto

BIOEMIXEIPEIN

TIOU OMOVEREL TOo Tupa Bloxnueiog kat Blotexvoloyiag tou Maveniotnuiov

@eooaliac, os ouvepyaoia pe 1o EBviko 16pupa Epeuvwv.
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EYXAPIZTIEZ

H napoloa SUTAwUATIKA Epyacia ekovOnke oTo epyactriplo Aopkng BloAoyiag kat
Xnueiag tou EBvikoU 16pupatog Epeuvwyv amo to ZemtépPBprlo tou 2019 £wg tov lovvio
Tou 2020, umd tnv enifAePn tou Epeuvntn Ap. Inupidwv E. Zwypddou. Oa nbela va
guxapLotTiow Bepud tov epeuvntn Ap. Inupibwv E. Zwypado mou pe S€XTNKE otnV
E£PEUVNTLKN TOU opada Kal Hou ESWOE NV EVKALPLO VO EKTTOVIOW TN SUTAWUATLKY LOU
gpyacia uno v enifAedn tou. Mou €6woe tn Suvatotnta va PeATLWOoW Kot va
ETMEKTEIVW TO EMLOTNHOVLKO pou uTtoBabpo kabw¢ ntav SimAa pou Sivovtdg pou tn
BonBela tou oe kABe mMpoPAnpa mou nmapouvctalotav. Kabe pépa Bplokotav kel pe
umopovn, KaAn dtabeon kal mavra pe o xapoyelo va Sivel Ti¢ cuBOUAEC Tou, TOOO
yla €MLOTNUOVIKA Bépata 600 Kol yla T TMpoowrikd. Emiong Ba nbsla va
EUXAPLOTAOW BEPUA TOUC KOBNYNTEG TNC TPLUEAOUC EEETOOTLKAG EMITPOTHG Hou Ap.
Anuntplo Aswvida kot Ap. IKopvakn BaolAikn yla Tn ouvepyacia Kol yla Tnv
TIOAUTLUN BorBeLa mou pou mpoodepay.

Oa nBeha va ekPpAcwW TIG EUXAPLOTIEC LOU O€ OAQ TOL LEAN TOU £pYACTNPLOU AOULKNC
BloAoyiag kat Xnueiag yia tn fonBela Katl To euXAPLOTO KALHA TTou avamtuxOnke Katd
TN SLAPKELA TNG «OUYKOTOLKNONC» LOG OTO XWPO TOU EpyaoTtnplou. JUYKEKPLUEVO Ba
nBela va euyaplotiow olaitepa tn HETASIOAKTOPLKY gpeuvATPLO Ap. ALKATEPLVN
Toltodvou yla Tnv aneploplotn Bondeta kat otriplén mou pou mapeixe, oA Kot yla
™ 61aBeon kat tnv mpobupia tng va pe kabodnynoel. Tnv vnmoPndla StdaKTwp
Navaywwta Atyypn (yia toug piloug MmEtu), n omola e UTTOSEXTNKE OTO EPYOOTHPLO
oo TNV MPWTN OTLYUN HE KaAn 8tabeon, mpobupia aAAd Kot TTOAAN uTtopovh yla va
ue BonOnoel. Tn petamtuxlakn ¢ottntpla EAsdvva XplotoSoUuAou yLa T othpLen tng
oTLG SUOKOAEG OTLYUEC AAAQ KoL yia TNV TIOAUTLUN BonBeLa tng.

Aev Ba pmopoloav va AEmouV oo TO KOMUATL TWV gUXOPLOTLWV oL ¢pilol pou, ol
avbpwrol mou mavta eivat SimAa pou Kot pe otnpilouv g OTLONTIOTE KAl AV KAVW.
Apxka Ba nBeha va euxaplotriow tov HAla BAAayo yla tnv ameploplotn othipLén Kat
TNV umopovn tou. Mavtote Atav SimAa pou, ota SUokoAa va mpoomnabel va pe
NPEUNOCELKAL VA LOU SWOEL KIVNTPO va CUVEXLOW KOl OTLG OLOPPEC OTLYUEG VAL XALPETOL
padl pou. 2tn ouvéxela to ¢iho petadldaktoptkd epsuvntn Ap. Nlewpylo ZtpaBodnuo
TIOU Qmo TNV TPWTN OTLYMN TIOU YVWPLOTAKOUE OTO EPYOOTHPLO AOMIKAG Kal
AeLTOUpYLKAG Bloxnueiag tou Tuipatog Bloxnuelag kat Bliotexvoloyiag nrtav SimAa
HOU apXlka w¢ GIAOG KAl EMELTA WE EMOTAMOVAC YLO VA e CUMPBOUAEVEL O KABE
Aoyng B€pata, emoTNUOVIKA Kat pn. Toug didoug Owuad Mmnapka, MNwpyo kot Mraumnn
Mmouna mou av Kot BPLoKOUAOTE XIALOUETPO HOKPLA TO eVOLAPEPOV Kal N OTNPLEN
TOUG 8ev XxaBnkKe oUTE OTLYUN).

TEANOG TO PEYAAUTEPO EUXAPLOTW TO OPeiAw OTNV OLKOYEVELA pou. Tov matépa Hou
Xpnoto, t untépa pou Bayla, tov adepdod pou BayyéAn kal Toug marmmoudeg pou
(Tdoo, Euyevia katl BayyéAn, ZtéAAa). Navta npoomabovuoav Kal otepHOnKav apKeTd
mpayuata ya va pe ormouddcouv. OAa autd ta xpovia pou xapllov amAoxepa tnv
umootnpLEn, tn Bonbela, TNV NBLKA ot PLEN Kal TIG TOAUTIUES GUMBOUAEC TOUG. Xwplg
™ BonBela toug dev Ba eixa katadEpel Timota anod 6Aa autd CrAUEPQ.
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MEPINHWH

Ta teleutaio xpovia €xel mapatnpnBsl n avalwnupwon oobevelwv TOU
petadidovrat and atpatoddya Evtopa, OMwe n eAovoaoia, o SAYKELOG TTUPETOC KAl O
LOG Tou AuTikou Neilou.

H maykooplonoinon Tou EUmopiou KoL TwV LETAKLVAGEWV KAl N KALLATIKI aAAayn €XEL
oupBalel otnv emavepdavion aobevelwv nou petadidovrat ano évtopa SiBLBaoTeC
O€ TLEPLOXEC OTIOU ELXOV TIPONYOUHEVWG e€aAeldBel, meplhapBavopévwy tng EE katl tng
ApEPLIKAG.

To  eviopoamwONTIKA OIMOTEAOUV  ONUOVTIIKO KOUMATL MLAG  OAKANPWHEVNC
oTPATNYLKNG TTPOANYNC TNG PeETAd0ONC 0loBEVELWY OO EVIOUA KoL OMOTEAOUV €val
UETPO TPOOWTILKNG Tpootacia¢ mou bev efaptatat amd tnv Slaxeiplon Ttou
npoPAnuatog oe eninedo kowotntag Kal appodiwv ¢opféwv vyeiag. Etol eival
ONUAVTLIKN N AVATTUEN VEWV EVTOHOATTWONTIKWY HE BEATIWHEVA XOPAKTNPLOTIKA WG
TIPOG TNV ATIOTEAECUOTIKOTNTA, TNV 00PAAELA KOL TG KAAAUVTIKEC LOLOTNTEC.

Itnv mapovoa SUTAWHATIKA €pyacia mpaypatomolndnke avoalntnon ot Baon
6ebopévwv EAANVIKWV apWHATIKWY GUTWV yLa TNV €mAoyr €dwv He TUOOVEG
EVIOMOAMWONTIKEG LOLOTNTEG. XTn OUVEXElA HE BAcn TOV XNUELOTUTO, TWV
emteypévwy  aBépuwv  elaiwv  Tpoodloplotnkav  TA  EMITPEMTA  emimeda
OUYKEVTPWONG 0€ SEPUATIKA TIpolovTa cUpPwva PE Toug Epwmaikolg KavovioUoU
aodpaAelacg. Ev ouvexéla, mapnxbnoav oL mpwteive¢ SeUOUELONC 00PPNTIKWVY HLOPLWV
OBP1 kat OBP5 tou kouvouTtiioU Anophles gambiae amd Baknplakég KOAALEPYELEC KOl
okoAoUOnos KaBaplopoC TOuG HE TOXEla uypn xpwpoatoypadia mpwrteivwyv. H
npoodeon Twv emAeyuEvwy alBgplwy elaiwv ot mpwrteiveg AgamOBP1 kot
AgamOBP5 mpoaodlopiotnke pe $OOPLOUOUETPLKEG SOKIUEG. Me Bdaon ta debopéva
npocdeong ot OBPs KOL TWV ETUTPENTWY CUYKEVIPWOEWV Yyld XPNON TOUG O€
npolovra, mpotabnkav dUo alBépla éAata EAANVLKAG KOAALEPYELOG YLO TIEPALTEPW iN
Vivo §OKLUEG TNG EVTOMOANWONTLKNG TOoug Spdong .

AEZEIZ — KAEIAIA:

EAovooia, Anopheles gambiae, mpwteiveg déopevong oodppntikwy popiwv (OBPs),
EAANVIKA apwpaTikd Kot poapUakeuTika dutd, atbBépla éAata
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2KOMNoz

O okomog ¢ mapoloas SUTAWMATLKAG epyaciag elval n eUpeon alBépLwv eAaiwv amo
EAMNVIKA OQPWUOTIKA Kol GAPUAKEUTIKA PUTA He TIOAVEG EVTOUOOTMWONTIKEC
L8LOTNTEC KAl 0 IPOCOLOPLOUOG PE BAOH TO XNUELOTUTIO TWV ETILTPETITWVY ETUTESWV
OUYKEVTPWONG o€ SEPUATIKA TTPoiovTa cUUPwva PE TouG Eupwmaikoug KOavoVIoUoUG
aodaleiag. Emiong mephapBavetal Bloxnuikn HEAETN TwV aBEpLwV EAQLWV OTOUC
xnueloumodoxeic OBP1 kat OBP5 tou kouvoumioU Anopheles gambiae, yia tnv
emloynl tTwv aBépliwv elaiwv mou SlabBétouv mMoAAamAn emidpacn, woTeE va
ipaypatonolnBouv nepetaipw in vivo LEAETEG O€ KOUVOUTILA.
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1. EIZATQMH

1.1.  Kouvoumna

Ta kouvouTla ivat éva amo ta 1o Bavatndopa {wa 0Tov KOCUO KaBwE €Xouv T
Suvatotnta va petadidouv aoBEéveleg otov AvOpPwWIO, MPOKAAWVTOC EKATOUMU pLOL
Bavatouc kabe xpovo. Yrapyxouv mavw amnd 3000 i6n KouvouTiLwV o€ OAO TOV KOO0,
€K TWV OTIOLWV TPELG OLKOYEVELEG Eexwpilouv yla TNV EMKLVOUVOTNTA TOUC, KABwC
armoteAoUV TOUG TILO KOWoUG dopeic aoBevelwy. JUYKEKPLUEVA TA YEVN TIOU €lval
umevBuva yla TN PETAS00N TWV TEPLOCOTEPWY OODEVELWV OTOV AVBPWTO €ival TO
Aedes, kUpLoG GopEag yLo To AAYKELO KL TOV KITPLVO TTIUPETO, KaBwWG Kal tn petadoon
ToU LoV Zika, To Anopheles mou gival o kUpLog dopéacg tng eAovooiag kal to Culex mou
glvat urtevBuvo yla ™ Astopavioon [1].

1.1.1. E{6n kouvourwv otnv EAAGOa

To Aoclatikd0 kouvourmL TiypnG Aedes albopictus €xeL XapOKTNPLOTEL WG
XWPOKATAKTNTLKO €160¢, KaBw¢ £xeL TN duvatotnta va eloBAAEL O VEEC TIEPLOXEG, UE
HEYOAUTEPN OuUXVOTNTA amd T UTOAouta £idn KOuvouTIlwy, KOl va TIPOKOAEL
SlatoapaxEC TO00 0T BLOTIOKIAOTNTA TWV CUYKEKPLUEVWV TIEPLOXWV, OCO KAl OTNV
vyela Twv avBpwnwv. Exel §00el n ovopacia Aclatiko S1OTL N MpogAeuaoh Tou sival
a6 tn NotloavatoAkny Acta kat tnv Qkeavia. Ta teAevtaia 40 mepimou xpovia
Eekivnoe n e€amAwon tou. H eukoAla TOU va ELOEPXETAL OE VEEG TEPLOXEC, odelleTal
OTO YeyovOoG OTL TO OUYyA TOU Elval apketd avOektikd otnv aduddtwon, HE
OMOTEAECHA TNV ETLTUXN UETAPOPA TOUC O TOTO OE TOMOo Kol HeTtafl Hmeipwv. H
£l0aywyn Toug Bewpeltal mwc yiveTal KUplwg LECW TNG LETAPOPAC LETAXELPLOUEVWV
ehaoTikwyv. Evag akopn dnUodpiAng tpomog Hetadopds TwV auywy eivol HECw TOU
eunoplov Twv putwv Tou yYévoug Dracaena, Ta omola cUCKEUALOVTAL O€ TIEPLOXEC UE
otaoclpa vepad (Ewova 1). H mpwtn eudaviorny tou otnv Eupwnn evromiletal oTig
Bopeleg aktég TG AABaviag, Evw OTn CUVEXELX KAl OTnV TepLloxn tng MEvoBag otnv
ItaAia. To Aclatikd kouvouT Tiypng Aedes albopictus eviomiotnke yLa mpwtn dopd
otnv EAAaSa tnv mepiodo 2003-2004 . MBavwg n eloaywyn Tou €ywve €ite anod tnv
ItaAia, elte amo v moAn Xewpdappa tng AABaviag [2] (Ewkova 2).
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Eikdva 1: Suvndiouévol tpomot uetapopdc auywv tou Aedes albopictus.

Ewkéva 2: Xpovohoyikr epdavion Tou kouvouTiioU Aedes albopictus o SLadpopeg TEPLOXEC TNG
EMadag.

Enelta anod PeEAETEG SLamoTWONKE MwE N 6pacTnpLOTNTO TOU KOouvouTiloU evtormiletal
and ta péca Ampldiov £€wg Kol To TEAOG Tou €toug. Eudavilel uPpnAo aplBuo
MANBUOHOU Katd TN SLAPKELD TOU KaAokalplol Kal Tou ¢GOvonwpou, He HEYLOTN
mAnBuouLakn mukvotnta to prva OktwPplo [3]. To CUYKEKPLUEVO KOUVOUTIL UImopEl
VOl LETAOWOEL APKETEC OOPAPEG A0BEVELEG OTOV AVOPWITO, UE CNUAVTLKOTEPN TOV LO
Tou Adykelou TUPETOU. L0 CUYKEKPLUEVA, ETIELTA OO EPYAOTNPLOKEG MEAETEG
Bpebnke nwg to Ae. albopictus eival duvntikdg dopéag TOUAAXLOTOV 22 aPUTTOLWV.
EkTog amod tn petadoon acBevelwy, MPoKaAel Evtovn evOXANon 0TOUG KATOLKOUG TWV
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TLEPLOXWV TIOU UTIAPXOUV HEYAAEC €o0Tieg MANBuoUWY Tou, KABWC To TolpmNuUA Tou
TIPOKAAEL OUXVA EVTOVOUG EPEBLOUOUG KOl KVNOUO.

Ol eplox€g mou evromniletal To AcLaTikd KOUVoUTIL Tlypng lval ouvnOwG EPLOXEG LE
OTAOLUO VEPA OTO OLKLAKO KOL TIEPLOIKLOKO TeplBAAAov. Eilval yvwotd mwg ta
OUYKEKPLUEVOL KouvoUTila §eV UImopoUV Vol HETAKIVNBOUV o€ UEYAAEG AMOCTAOCELC,
ETOUEVWG YL TNV OVTLUETWTTILON TOUC E(val TTOAU onUavTLKO va ipayuatonoln el évag
€AEYXOC yla TNV €UPECH TWV €0TIWV AVATTUENC TOUC. ApXLKA CUOCTAVETAL N Xprion
HETPWV QTOMLKAG TPOOTACLOG OTa omoia cupmepltAapBavovtal Ta EVTopoanwoOnTikd
CWHATOC KOl XWPOU. EMUTAE0V UTIAPXOUV OPKETA EYKEKPLUEVA EVTOLOKTOVA-BLOKTOVA
OKELAOUOTA TA OTola XPNOLOMOoLoUVTAL KUPLWG EVaVTL TwV TPOoVUUdGwV. Evavtl Twv
EVAALKWY KOUVOUTILWV £PaPUOTOVTAL HOVO OE €EALPETIKEG TIEPLUTTWOELG, OTIWG UETA
™V gpudavion acbévelag, pe okomo va anopevyBel n dtatapaxn tou meptBarlovrog
Kol n uyeia tou avBpwmou. H epappoyn Twv XNUKWV HECWV QVILPETWILONG, Ba
TPETEL VA YIVETAL Ao LGIKEVUEVO TIPOOWTILKO, oUUdWVA LE TIG 08NYLEG XPOEWC, OE
OUYKEKPLUEVEC SOOELC KAl e OAa T LETPA TTIpooTAciag. To MPOBANUA TTOU TIPOKUTTTEL
OTNV KATATTOAE UNON TOU ACLATIKOU KOUVOUTILOU TlypNng €LVl TO YEYOVOG OTL OL XNULKOL
TPOTOL  QVTIMETWIILONG TWV TIEPLOCOTEPWY KOUVOUTILWY, O8ev €xouv LSlaitepa
LKOVOTIOLNTLKA OITOTEAECHATA EVOVTL TWV KOUVouTilwv Aedes albopictus. Mo ouTto To
AOyo Oa TPEMEL yLa TNV OVTLUETWITLON VA YIVETAL apXLka pia PeEAETN TNG Tapouosiag
TOU OTNV TEPLOXI] KOL OTN CUVEXELX VO OXESLAOTEL TO TIPOYPOLUA OVTLUETWITLONC.
JuvnBwg TETol TPoypAppATA Elval CUVETO va EeKIVOUV KATA TOUC UAVEC MApTLo-
ArnpiAlo, 6mote ol TANBUGHOL TWV KOUVOUTILWVY £lval OXETIKA Hikpot [4].

To kupiapyo €ido¢ kwvwma otnv EAAaSa gival to Kowo kouvourl, Culex pipiens, To
omolo sivat WoLaitepo avBpwmodlAo Kol aoTko, KabBwe avamapaystol Kuplwe oe
£0TLEC TOU 0OTLIKOU cuoTHMOTOC. Katd tn SLapKeLa TG NUEPOG BPLOKETAL OE OKOTELWVA
HEPN, EVW KaTa TN SLApKeLa TN VUXTAG e avilel Tn SpaoctneLOTNTA Tou. € avtibeon
LE TO ACLOTLKO KOUVOUTIL Tlypng, To KouvouTtL Culex pipiens Spaotnplomoleital KaboAn
™ Oldpkela tou €touc. Elval Siaitepa Stadedopévo otnv EANGda, efattiag tng
€UKOAlOG otnv avamrtuén tou, Kabwg €xel tn SuvatotnTa va OVAMTUOOETAL OF
omoladnmote nmepLoxn mou SLaBETEL £0TW Kal EAAXLOTEG TOOOTNTEG vepou. Exel BpeBetl
nwg to Culex pipiens gival umevBuVO yLa TN LETAS00N APUMOTWY KAl KUPLWE yLa TN
petadoon tou Lov tou AutikoU Neihou, yla TV omola €xeL XapakTnpLoTel wg KUPLOG
StaBBaotnig [5].

1.2 AcBeveleg OV TTPOKAAOUVTAL ATTO KOUVOUTILAL

1.2.1 EAovooia

H elovooia eival pia aocBévela mou mMAATIEL TNV avBpwmotnTa 6w Kol XALASES
XPOVLA KOl TIAPOPEVEL LEXPL KOL ONUEPA UEYAAN amelAn yla tnv avBpwrivn Lwn. H
ekdNAwon ¢ vooou umopel epdaviotel otnv ofeia tng Hopdry, wWoTéCO N
ocoBapotntd pnopel va StadEpet kal oxeTleTAL UE TO LATPLKO LOTOPLKO KABE atOuou.
Yndpyouv Kkdmoleg MANBUOULAKEG opddeg ou elval meploocodtepo eumtabeic otnv
ekdnAwon tng vooou, KabBwg eudavilouv O EVTOVA CUUMTWHUATA. XE OQUTEG TLC
eunaBeic opAdeC AVAKOUV OL EYKULOVOUCEG, ATOUA TTOoU TtAoXouV ard AIDS kat yevika
atopa pe e€aoBevnUEVO OIVOOOTOLNTIKO cuoTnpa. AUTA n a.oBévela mpokaAeital ano
5 €i6n tou maBoyovou mpwtolwou tou yévoug Plasmodium, amd ta omoia To
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Plasmodium falciparum xou to Plasmodium vivax gival ta mo Kowd moaboyova
npwtolwa mou petadidovtal ota omovouAwTd, mpokaAwvtag tn voco. H glovooia
petadidetal otov avBpwmo and BnAukd kouvouTLa Tou Yévoug Anopheles ta omola
€xouv mpooPBAnBel amnod to npwtolwo Plasmodium, katd tn didpkela AnPng alpatog,
[6].

Juudwva pe tov Maykoéopo Opyaviouo Yyeiag to 2018 kataypddnkav MAyYKOoUiwg
228 eKATOUMUPLA TIEPLOTATIKA €AOVOCIAC €K TWV OTOLWV TO HEYOAUTEPO TTOCOOTO
(~85%) adopad TI¢ XWPEC TNG uTtocaxaplag Adplkng kat Ttnv Ivdia. EmumAéov tnv dla
Xxpovid uttoAoyiotnkav 405.000 Bavatol mTayKOoUiwG, €K TWV OMOoiwv TO HEyOAUTEPO
T0000TO (94%) evtomiletal oTIG XWPESG TNG ADPLKAG, EToNG To 67% Twv Bavatwv
adopouv natdia nAkiag KAtw Twv 5 eTwv [7].

1.2.1.1 Ehovooia otnv EANGOQ

H ehovooia otnv EAAada amoteAovos MOAU €VTOVO UYELOVOULKO TIPOPRANUA €W Kol
10 1974, onote ekpl{wOnKe, UOTEPA OO EVTOTIKEG TIPOOTIAOELEG KOTA TN SLAPKELD TWV
etwv 1946-1960. Qotoco, o kivduvog emaveudaviong TG VOOOU OE HEYAAEC
TANOUOULAKEG OHASEG TIOPAUEVEL UEXPL KOL ONUEPA KAl ylad autd To Adyo Ta
KpoUopata kol n petadoor tng mapakoAouBouvtal cuotnuatikd. Kabe xpovo
Kataypadovrtal oAa ta Kpouopata eAovooiag maveAAadikad, kat e€etalovral yla va
Bpebel eav eival sloayopeva, Snhadn atopo mou mMpooPAnOnkav o xwpo TOU
€wtepLkoL, 1 v £xouv TPOKUYPEL Ao eyxwpLla LeTAdoaon. ZUpPwWvA PE TNV ETHOLA
Kataypadn, Ta ELCAYOUEVA KpOUOHOTA £ival OXETIKA otabepd amod to 2009 éwg to
2014 kat kupaivovral petal 20-40 atopwy etnoiwd. To 2015 umnpée pia avénon Twv
OUYKEKPLUEVWV KPOUOUATWY, TNG Ta&ng twv 100 mepimou KPOUOHATWY €TNCLWG, N
orola dupknoe €wg 1o 2017, evw to 2018 slattwdnkav Kol TAAL oTta cuvnon
VOUUEPO TWV MaAALOTEpWV €TwV. Ooov adopd Ta KpoloUATA EyXWPLOC HeTAdoong,
KaBe xpovo eudavilovtav Alya datopo pe €lovooia, ta omoio Sev gixav Koavéva
LOTOPLKO TS0V og Xwpo Tou e€wTeplkol. QoTO00 PeTalL Twv eTwv 2011 ko 2012
unnpée pia avénon tng eyxwplag PeTtadoong mou opwe dev dipknoe mapanavw. H
TITWTLKA TIOpPEia TWV AUENUEVWY KPOUOUATWY CUVERN EMELTA QMO APKETEC SPACELG
dnuootag vyelag kat mTpoAnPing pe tTn ouvepyaoia moAwv dopéwv. Baolkég Spaoelg,
TOOO ylO TNV KATAMoAEéuncon 6co kat tnv mpoAndn eudaviong tng vooou, eival n
€yKalpn eVpeon Twv acBevwy, N mpoodopd TG KATAAANANG GAPUAKEUTIKNG AYWYNAG,
KalL N VAOTIOLNON TPOYPAUUATWY YL TNV KATOMOAEUNGN TWV KOuvouTILWV popewv [8].

1.2.1.2 KUkAog {wn¢ mapacitou

To BnAukd kouvouTL popéag, KOTA TN SLAPKELX EVOG YEUUOTOG alpatog peTadidel
otov eviotr padll HE TO QVTILTNKTLKO TOU OAALO, TO Mapacito Plasmodium spp. oto
otadlo tou omopolwitn. Xto Swdotnua petafy 30-60 Aemtwv, oL omopolwiteg
petadEpovtal amno to Sépua ota Aepdikd KUTTOpA Kal anod kel ota nmatokUTTOPA,
omnou avtiypddovtatl kat Statpouvtot we pepolwites. Ta LOAUCUEVA NITATIKA KUTTOPA
SlaAvovtal, ameAeuvBepwvovtag Tou¢ pepolwiteg otnv KukAodopia tou aipatog,
omou €lwofalouv ota epubpd alpoodaiplta kal eklvouv TO OTASLO NG
ovarnapaywyng, To onoio ival To CUUMTWHATIKO 0TASLO TNG VOoOoU. Tal CUUITW AT
avarntvooovtal 4-8 NUEPEG LETA TNV apXLk TPocBoAn Twv epubpwv atpoodalpiwv.
O kUKAog avtlypadng Twv pepolwitwy evtog Twv epuBpwv atpoodatpiwv dtapkel 36-
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72 wpeg (amd tnv ewoBoAn Toug ota gpuBpd alpoodaipla Ewg tnv atpoAuon). Ta
pepolwidla mou aneAeuBepwvovtal amo ta epuBpa atpoodaipla, eite elofarAouv oe
aA\a gpuBpa awpoodaipla kal cuvexilouv va avamopayovtal, €iTe Ot UEPLKEC
TMEPUMTWOELS Sladopormolouvtal O OpPoeVIKA 1 OnAukd yapetokuttapa. Ta
YOUETOKUTTAPO CUYKEVIPWVOVTAL O€ TPLXOELSN AYYELO KL OTN CUVEXELQ, OE EMOUEVO
yeupa aipatog petadépovral oe €va KouvoUTL GopEa. ITo EVTEPO TOU dopEa, KABE
OPOEVIKO YOUETOKUTTOPO TOPAYEL OKTW HLKPOYAUETEC HUETA QMO TPELG KUKAOUC
pitwong. To BNAUKO YAUETOKUTTAPO WPLUALEL 0 €va pakpoyapétn. OL apoevikol
HULKPOYOLUETEC €lval KlvnTd KUTTOpA HUE HaoTiylo Ta omoia avalntouv to BnAukod
HOKPOYaUETN. Otav £vag apoeVIKOG ULKPOYAUETNG KOt £vag ONAUKOG LOKPOYAUETNG
ouvtnkovtal, oxnuatilouv éva SutAoeldéc uywTtd, TO OMOL0 EMUNKUVETOL OE pia
Sopun mou ovouAleTaL WOKLVETNG. 2TN CUVEXELO EEEPXETAL QIO TO EVTEPO SLAPUECOU TOU
emBnAiov w¢ wokvotn. O mupnvag ¢ wokuotng udiotatatl MOAAATTAOUC KUKAOUC
avtypadng oxnuartilovrag ornopolwitec. Metd tn pnén TG wokVOTNG, oL OTIOPOIWITEC
KLVOUVTOL TIPOC TOUC OLEAOYOVOUG 0EVEC TOU KOUVOUTILOU, £TOLUOL VA ELoEABouV oTnVv
KUKAodopla atlpatog Tou emopevou Eevioth ou Ba SexBel 6nyua, Eekvwvtag Eva VEo
kUKAo Lwng [6].

Human host Mosquito vector

Red blood cell
Schizont _—

o006 %’ Symptomatic
@8 @ stage

Transmission-

Asexual Syrnptomatlc blocking
d ng trent ment treatment
reproductive
stages stage prevents
resistance spread

(4-8 days?)

Trophozoite @ Gametocytes
3-10 ...,
q—/ % Oz

Ewkéva 3: KikAog Lwng tou mapdottou Plasmodium spp. [6]

1.2.2 16¢ tou AutikoU NeiAou

O 16¢ Tou AutikoU Neihou eival évag dAaBoiog mou petadidetal otov avBpwro péow
TWV KouvouTilwy, mpokaAwvtag Stadopa eidn eykedalitidag. O 16G evtomioTnke yla
npwtn ¢opd otnv Ouykavta to 1937, mpokaAwvtag apyotepa emidnuieg otnv Acia,
™V Evpwrn, tnv Auctpalia Kal tnv AUEPLKN, OTIOU evtomiotnke to 1999. Metadidetat
HETAEL KOUVOUTILWV TOU Yévoug Culex kot Slddopwv edwv amd mrnva. Mo
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OUYKEKPLUEVQ, O LOG Tou AutikoU Neilou petadidetal ota KOuvouTLa OO LOAUCHEVA
TITNVA KOL TN CUVEXELO LETAPEPETAL OTOV AVOPWTIO PE TO Totumnua. O avBpwrog dev
umopel vo HOAUVEL €K VEOU €va Kouvourtl, omote dev petadidel tov 10 og GAAoug
avBpwrouc. ZoBaprn ekdAwaon ¢ vooou epdaviletal KUplwe oe HeYAANG NALKLOG
atopa, o acBeviC HE XAUNAO AVOOOTOLNTIKO CUOTNHA KOL OE ATOHO UE XPOVLEC
naBnoelg. AAoL tpomnol petadoong otov avBpwro eival pe PETAYYLON OLHOTOC, HE
HETAUOOXELON OPYAVOU Kal PE To BnAaopo. O KUplog dopéa tou ol otnv SUTIKN
Apeplkr) elval to kouvoUTL Culex tarsalis, otnv AvatoAwky Apepikny 1o Culex
quinquefasciatus xaul Culex nigripalpus, evw otnv EAAada, kUplog StaBLpaoctng tng
vOoOU €lval To Koo kouvourt Culex pipiens. Ta kpoUopota TnG acBévelag otnv
EANGSa avéndbnkav katd ta £€tn 2010-2011 kot 2017-2019. Zuudwva PE TNV €THOLA
Kataypadn Kpouopdtwy TnG acBbévelag to 2010 kataypadnkav 262 KpoUoUATA Kol
35 Oavartol, to omoia otadlakd HewwBnkav kal kotd to €tn 2015-2016 &ev
Kataypadpnke Kovéva Kpouopo. Amo to 2017 emaveudaviotnke n vooog, HE
anokopUdpwua To €tog 2017, onodte kataypadnkav 317 kpovuopata kot 51 Bavartol.
Ta 6edopéva umodnAwvouv wg o Lo¢ Tou AutikoU Nethou €xel eykataotabel otnv
EA\GSa kat eivat miBavr) n epdavior) Tou Katd TG meplodous LeTAdoonG, TOCO O VEEG
000 KOlL OE YVWOTEC MEPLOXEG [9-11].

1.2.3 AQyKELOG TTUPETOC

O Adykelog MupeTog lval n Lo Ko vOoog TIou TIPOKOAELTAL OO TA KOUVOUTILOL KOl
xopaktnpiletal ano taxeia eamlwon. Mopei¢ autng g vooou eival Kuplwg Ta
KouvouTila Aedes aegypti kal Aedes albopictus og xwpeg ¢ Aatag, tTng APpLKAC, ToU
ElpnvikoU, tng Apepikng kot tng Kapaifwkng [12].

S
Presence of dengue
Il High

3 Medium
[ Low

July isoth 10C

Ewkova 4: : MayKOOoWL0G XAPTNG 0 omolog meplypddel TIC XWPEC OTLC onoieg epdaviletal n
aoBévela tou Adykelou upetol [13].

1.2.4 Chikungunya

H vooo¢ Chikungunya mpokalAeital amd €vav 10, 0 Omoilo¢ aVAKEL OTO YEVOG
Alphaviridae. H mpwtn euddavion tng vooou €yve petafl tou 1952 kal 1953 otn
onuepwvn Tavlavia. To 2004 E€omaoe pla emdnuia peyaAng KALLOKOG 0TO VNOLA TOU
Ivéikou Qkeavou, tnv Ivéia, Tn NotoavatoAikr Acia kat tnv Kiva. Katd tn didpkela
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™G emdnuiag otnv Kévua mpooBAnOnke meploootepo and 1o 70% tou mMAnBucouoU
™G, evw oto vnol Kopopwv kataypadnkav 225.000 kpovopata. OL 1o mPoodaTeq
TN uieg onuewwdBnkav to 2005 o€ vnold tou Ivéikou Qkeavou, 6mou tpooBAROnkav
neplocotepol and 300.000 davOpwrmot kat to 2007 otnv Ivdia pe mepimou 2
EKATOUUUpLA KpoUuopata. To 2007 epdaviotnke yia npwtn ¢opd otnv Itaiia, to 2009
otn NaAAia, evw to AsképPplo tou 2013 kataypddnke MEPLOTATIKO TNG VOOOU OTNV
Apueptkr). Méxpt tov lavoudplo tou 2015 n acBévela evioniotnke o€ 42 XWPEG NG
Kapaifikng kat tng Kevtpikng, Notlag kat Bopelag Apeptknc. H petadoon tng vooou
yivetal kupilwg pe kouvouTla Tou yEvoug Aedes Kal Kuplwg amod to Aedes aegypti.
Imavia TpokoAsl Bdavoto, evw TpPOKaAel xpovia apBpadyia oto 87-95% Twv
avBpwnwv rou mpooPalet. OLKupLOTEPOL GOPELG TNG VOoOU £lval Ta KouvouTila Aedes
aegypti kal Aedes albopictus. 3tnv EAAGSa, dev €xouv kataypadel ynyevr Kpouopata
NG vOoou MapoAo Tou n mapoucia Tou onuavtikol dtaPBLBaoct Aedes albopictus
elvat évtovn [12, 14].

1.2.5 166 Zika

O 10¢ Zika avAKeL oTNV OLKOYEVELA Flaviviridae kol to yévog Flavivirus kol petadidetal
KUpLWG e TO SAyKwHA €VOG MOAUOUEVOU KkouvouTiol. o mpwtn ¢opd o 1O¢
gvtoniotnke 1o 1947 og paipou, evw otov avBpwro evtomniotnke to 1954 otn Niynpla
™M¢ Adpikng. O 160G pmopel va petadobel petafl Twv omovOUAWTWY amod TN UNTEpa
oTo madl, HEoa O £va VOOOKOWELD, PE HETAYYLON, UE METAUOOXEUON HUEAOLU TwWV
00TWV N opyavwv Kol oefouvalika. H aoBévela tou LoU Zika petadibetal amo
HOAUGHEVA KouvoUTIla TOU Yévou Aedes, He KUpLo StafLBaoth to kouvourt Aedes
aegypti [15, 16].

1.2.6 Kitpwoc Mupetdg

O KiTpLVOC MUPETOG TPOKAAELTAL OO LOUC TOU YEVOUC Flavivirus kol petadidetal amo
apBponoda (kouvouria Kot Tolunoupla). H aoBévela eival evonuLK OE TPOTILKEG
TepLoxEC TNG Adpikng kat tng Notlag Apeptkng. Ta kouvouTila o eivat ¢popeic Tng
vOOOU avAKouv ota yévn Haemagogus kot Aedes pe kUplLo popea PeTAdoong to
KouvouUTL Aedes aegypti [17].

1.3 AnwBnTIka& — Evtopoktova

1.3.1 Eloaywyn

Q¢ evrtopoanwONTIKA opilovtal oL XNULKol | Oopyavikol TMopPAyoVIeG, OL Omoiol
Snuoupyouv to epLBAAAov Tou avBpwTvou SEPUATOC TOCO TOELKO OTA EVIOUA WOTE
va arnoBappuvouv tnv enadn KoL TO TOLUNNUA Toug otov avBpwro. Q¢ evtopoktova
opifovtal oL XnULKOL 1 OpyavIKOL TAPAYOVTEG OL OTOLOL OKOTWVOUV Ta EVIOUQ,
ouvnBwg pe veupotofiveg [18].

Ol emBuPNTEG LBLOTNTEG EVOG eviopoanmwBOnTikoU eival ot €A [19]:

i. Na elval omoteAeopatikd £€vavil TMOAAWV EVIOHWY, OMwG MUYeC, WUAAOL,
KOUVOUTILO, OKVLTTEG KOl TOLUoUpLaL.
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ii. Na pnv éxel tofikotnTa.
iii. No prmopei va epappootet oto avBpwrivo dépua, xwplc va mpokalel aldepyia,
dwtoevalcbnoia K.AT.
iv. Na éxel peyaAn Siapkela dpaong.
v. Na eival xnuika otabepo.
vi. Na €lval OlLKOVOULKA TIPOGCLTO OTOUG KOTOVAAWTEG.
vii. No pnv tpokoAel aAAOLWOELG OTOL POUXO KOL TA TIAQLOTIKA .
viii. Na pnv éxeL Suoapeotn ooun).
ix. Na pmopet va xpnotponotnBei oe cuvduaoUO PE AVTLNALOKO.
X. Na pnv adnvel Autapotnra.
xi. No pnv amopakpuvetal eUKOAO He TNV eHidpwaon, To OKOUTILOUA i} TO TTAUGLLO.

1.3.2 lotopikry avadpoun

H xpnon anwbntikwv é&vavtl apBponddwyv, umoloyiletal nwg APXLOE va
ovantuooeTaL PV amnod XIALASeC xpovia. H mpwtn Kataysypappévn avadopd yla t
Xpnon eviopoanwOntikwv Bploketal ota xelpoypada tou Hpodotou, o omoiog
avadEépeL, mwe ot ALlyUTITLOL TTIOU KOTOLKOUOQV O€ €AN, XPNOLULOTIOLOU0AV KOLOTOPEAQLO
OTIC AQUMEC TOUG, TAPOAO Tou eixe Suodpeotn ooun. Oswpndnke mMwg TO
OUYKEKPLUEVO €Aalo Spoloe wG amwonTtiko, S1OTL 0TI eEAwdNG TTEPLOXEC UTIHPXAV
peyaAol mAnBuopol amd kouvoumia. Emiong avadépel mwg Ta KPePBATIA TOUC,
S1€BeTav Sixtua WOTE va TOUG TTAPEXOUV TTpoaTacia amo ta évtopa [20].

Yndpyouv Keipeva, tou 4°° oauwwva, oOmou meplypadovtal Siadopeg pEBodot
oanwbnong UTTAUEVWY  EVIOUWY, TIC OMOLEC xpnoluomowoloav ot Pwpaiot.
JUYKEKPLUEVQ, ETPLRAV apwHaTIKO E0SL KaL pall pe €Aato Kot pavva aleldayv 1o cwua,
To KepAAL KoL Ta TOSLA ylo va TpooTateuBoUvV oMo TIG OKVieG. Auto To
napaokevaopa Slabtel o avrlBaktnpldlakn Spdon, KaBwE MePLEXEL HUEYAAEC
OUYKEVTPWOELG O 0ELKO 0EL KOl ULKPOTEPECG TOCOTNTEG TPUYLKOU KAl KITPLKOU OEE0C,
LE QTOTEAECUA VA TIPOKAAEL Helwon TNG Mapaywyns Twv BakTnplakwy LeTaBoAltwy
TIOU TOL KOUVOUTILAL XPNOLUOTIOLOUV YLa VA EVTOTiCOoUV Tov avBpwro-Eevioth Toug [21].

MéExpL KOl CUEPQA, O KATVOG AMOTEAEL Evav apKeTA SnUodIAn Tpomo anwbnong Twv
KOUVOUTILWV OTL TPOTIKEG OYPOTIKEG TEPLOXEG. 2Tn ZpL Advka, n KuBépvnon
TipayHaTomnoLel PeKAoUOUE £6w Ko TTOAA XpOVLA, WOTOOO OL KATOLKOL TNG cuvexilouv
Kalve TUAUATA GUTWV yLo TNV TPOCTACia Toug amo ta kouvouria. MapdAo mou n
XPNON TOU KamvoUu £XEL QMOTEAECUOTLKOTNTA OTNV anwbnon dtadopwv evidpwy,
UTTAPXOUV OPKETA HELOVEKTAMATA. L0 CUYKEKPLUEVQ, XPELALETAL SLOPKAC TTapaywyn
KATvou yLa va anwBel amoteAeopatika ta éviopa. EmutA£ov n mapaywyr Kamvou o€
EOWTEPLKO XwpPo elvatl avOuylewvn. Mo autol¢ Ttoug Adyoug eival emBuunto va
xpnotpormnolouvtal AAAeg pEBodol, meplocotepo aodaleig kal cuyxpovol [20].

Ta anwbntikd evtopwv Olakpivovtal oe U0 KUPLEG KATNYOPLlEG WG TpPOg TNV
TIPOEAEUON, A) TA CUVOETIKA XNULKA Kal B) Ta duTika EAata [18].
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1.3.3 JuvOEeTIKA XN KA

1.3.3.1 DEET

To DEET Bynke otnv ayopd to 1956, mAéov eival eupéws SLaO€oLo og TOLKIAEG
Hopd£G (aepolOA, KPEUEC, AOGLOV KATT), OTIOU OL CUYKEVIPWOELC TTOLKIAOUV aTto 5% €wg
100%. Ta meplocotepa Mpoiovta €xouv cuykévipwon DEET 30% - 40% Kol UEAETEC
€6eltav mwe n anwbntikn tou dpdon PTAVEL O KOPECUO O OUYKEVTPWON 50%. Ze
OOKIPEC TIOU €ylvav ot €BeAOVTEG SlamiotwOnKe MwG ATtopa Tou tomobetovoav
ouykevtpwoelg DEET petagl 50%-70% napouciaocav epeblopouc. Emapkn anwbntikn
TIPOOTOOLO. TIOPEXOUV Ol CUYKEVIPWOEL, UeTOEU 10%-35%, evw yla ta madid
ouviotatat xprion DEET ouykévipwong pikpotepng amo 30%. Metafl tou 1956 kot
2008 £xouv kataypadel 43 emiBefalwpéveg umtoBEaelg TTou oxeTilovtal Pe ToELKOTNTA

oe DEET [18].
N
o)

Ewkova 5: H xnuikn dour TouDEET.

1.3.3.2 Ikaptbivn

H kapldivn avamtuxOnke otnv Eupwrn tn dekaetia tou 1990 mpoodEPovTag ApKETA
TAgovekTAMaTa €vavtl Tou DEET, 6mwc n ooun Kat n aic®non nou adrvel. EnutAéov
S6ev aAAolwvel poluxa Kol MAAoTIKA. Eival SpaoTtiké ota kouvoUuTila, TG HUYEG, Ta
Tolpmoupla kat StatiBetal o popdr) AocLOV, OTIPEL OE CUYKEVIPWOELG LETAEL 7%-20%.
Ye OOKLUEG OlamotwbnKe TWC OUYKEVTPWOELG HeTaty 10%-20% kapldivng
npoodEpouv anwdnTikn mpootacia €wg kat 12 wPeg oo To ToLUnoupL. H xprion tou
Sev ouvioTatal yla xprion o€ matdld Katw Twv 2 eTwv [18].

OH
O
—~
O

Ewkova 6: H xnutkn doun tng wkapldivng.

1.3.3.3IR3535

Apxkad KUkAodOpNoe WG KAAAUVTLKO TtPoiov otnv ayopd Twv Hvwpévwy MoAttelwy,
OTNn OUVEXElD OUWCG avakaAudBnke n evtopoanwONTky tou Opdon. Mapéxel
KOAUTEPN Ko HeyoAUTEPNC SLAPKELAG MpooTacia €vavtl g pavpng pUyag, Tou
TLPOKAAEL OYKOKEPKLOON KOl TNG OKVITag, ou mpokaAel Asiopaviaon, and to DEET.
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MeA£teg ou €xouv yivel €xouv amodeifel otL dev mpokalel tofikotnta ota {wa. To
TPoioV mou KukAodopel otnv ayopd eival tng etalpsiag Merc, Ye v ovopooia
«IR3535®». H ouyKeKpLUEVN EVwaon lval TOpAywyo Tou aptvoéEog B-alavivn kat yla
0UTO To AGY0 Bewpeital mwc ivat epmveucpévo amnod tn dpuon [18].

\/\/”V\(O\/

o

Ewoéva 7: H xnukn doun tou IR3535.

1.3.3.4 DEPA

H DEPA eival pia évwon mou avamntuxbnke mepimou tnv dla nepiodo pe to DEET kat
SLaBETEL TAPOUOLEG LOLOTNTEG. MO CUYKEKPLUEVA, £XOUV TIAPATIANGCLEC KOAAAUVTLKEG
dlotnteg, epdavilouv mapopola SepUATIK amoppOdnon Kol OmEKKPLON Kol
ETUMAEOV TIPOKAAOUV OpOLO CUMIMTWHATA ofglag SnAnTnplaong. & KAWVIKEG LEAETEG,
Omou mpaypatonolndnke in vitro ebappoyn tng DEPA og kouvoura Aedes aegypti,
Stamiotwbnke mwg Svo availoya Tng — to DM156 kot to DM34- eudavilouv
LKovoroLNTkA eminmeda anwbdnong kat xapnAn tofikotnta. H DEPA eival apketd
$OnvotEpPO eviopoanwOnTIKO €v ouykpiost pe to DEET -25.40S/kg kau 48,40S/kg,
ovtiotolo- He amotéAsopa va auéavel tig mbavotnteg va anodexBel Wdlaitepa
XPNOLUN £Vwaon oTou¢ MANBUGHOUC TWV AVATTTUGOOUEVWY XWPWVY, OTIOU TO KOOTOC
0lyopag EVOG TTPOLOVTOG £ival TO KUPLO KPLTNPLO TwV KatavoAwTtwy [20].

—
g\

Ewkéva 8: H xnuikn dopr) tou DEPA.

1.3.3.5 Evwoeic mumeptdivne

H muumepldivn elvat pa xnptkn évwaon, n omola aviKeL 0TNV KOTNyopia TwV KUKALKWVY
apwvwy. O (810¢ SOULKOC OKEAETOC, TTAPOUCLAZETAL KL OTNV TILIEPLVN, TTOU QIOTEAEL TO
Baolko evePYO XNULKO CUCTATIKO TOU TIEPLOV. To evOLadEPOV TWV EMLOTNUOVWY EixE
otpadel mpog tn ocuvbeon evwoswv pe Baon tnv mutepldivn, UE amOTEAECUA OTN
Sekaetia tou 1970 va dnuioupynBouv mepimou 600 evwoelg, Twv omoiwv n doun
Baollotav oe ekeivn NG mumepLdivng. Amo auTég TIG evwoelg, n Al3-35765 sudadvioe
v 6la anotedeopatikotnta pe to DEET oe apketd €idn kouvourmwv. H évwon,
mapoAo Tou eudAvile AMOTEAECUATIKOTNTA OTNV  anmwbnon KouvouTiwv,
anoppidOnke amod Tnv €peuva Tou APEPLKAVLKOU oTPaTol SLOTL OE OPLOUEVA ATOUA
npokalovoe pla duocdpeotn Kal €viovn aicbnon kavoou. MNa autd To Adyo TO
evbladépov tTwv gpeuvnTwy otpddnke otnv Eévwon Al3-37220, n omoia anoteAeital
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Qo Vol PAKEULKO UiyHa TECOAPWY LOOMEPWV Kot amodeixOnke mwg epudavilel uPnAn
QIMOTEAECUATIKOTNTA OTNV anwbnon opkeTwv alpgatopdaywv apbpomodwv. Ta
6ebopéva mou uTtapxouV Kot aidpopolV TNV TOEKOTNTA TNE EVvwaong Seixvouv wg eival
aodaAng, wotooo dev £xel KUKAOPOPHOEL KATIOLO TTPOidV otnVv ayopa [20].

HN

Eikova 9: H xnuikn doun tng mumepLdivng.

1.3.3.6 55220

Mwa amd Tig mo mpoodateg e€eAifel OTA OUVOETIKA EVIOMOOMWONTIKA TOU
epapudlovtal oto Sépua, sivatl n €vwaon SS220, n omoia avakaAudpOnke and to
Yrnoupyeio Mewpyiag twv Hvwpévwy MoAtewwv (USDA). MpogpxeTtal amod tnv €vwon
Al3-37220, mou avad£pOnKe Mapanavw, KoL AmOTEAEL TO TILO EVEPYO A0 TA TECOEPQ
OUOTOTLKA TOU POKEUIKOU MIyHatoc tng. Evavil twv Kouvoutuwv Aedes aegypti
eudpavilel 2,5 dopeg peyaAUTEPN AMOTEAECUOTIKOTNTA, EV CUYKPLOEL IE TO PAKEULKO
pilypa. Epyootnplakéc peléteg €delfav mweg n évwon SS220 €xel mapopola
SpaotikdtnTa pe to DEET otnv anwbnon tTwv kouvouttwv Anopheles stephensi kal
Aedes aegypti, kol KOAUTEPN SPACTIKOTNTO Ao TNV LKapLdivn oto kouvouTl Aedes
aegypti. Eudavilel peyaAutepn Spootikdétnta amnd to DEET oto towumoupt Ixodes
scapularis, evw oto Amblyomma americanum sudavilouv idta dpacn. AvtiBeta,
SOKLUEC IOV TipaypatonolOnkav oto kouvouTit Anopheles albimanus £€6€l€av mwg n
$5220 sivat Alyotepo anoteAeopatikr) arnod to DEET.

Yotepa and ToELKOAOYIKEG PeAETEG amodeixOnke nwe epdavilel xapunAd enineda
epeOLopOU Kat tofkotntag. H évwaon $S220 €xel xaunAo pubuod e€dtulong, yeyovog
mou au€avel To Xpovo {wNG Kol KATA CUVETELA T Sdlapkela Spaong. Me autov Tov
TPOTIO PELWVETAL N TOCOTNTA Ttou Ba TomoBeTnOel oTo §€pa, KAVOVTAG TO POLOV TILO
00PoAEG KABWE MELWVETAL N amoppodnon tou amod tnv emibepuiba. Eva akoupa
TIAEOVEKTN A €lval n guxaplotn aioBnon mou adnvel oto XpHotn, Kabwg SLabEtel
guxapLotn ppoutwdn ooun Kat dev adrvel aioBnon Autapotntag oto déppa. To KUPLO
HELOVEKTNMA TOUu SS220 TIPOKUTITEL QMO TO YEYOVOCG OTL TPOKELTAL yla €va HOVO
OTEPOLOOUEPEG KAL OXL VAL PAKEULKO HiyHQ, YEYOVOC TTOU TO KaBLoTA Mo akplpo otnv
napaywyn tou [20].
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Eikova 10: H xnuukn doun tneg évwaong SS220.

1.3.4 Qutka EAala

1.3.4.1 EAawo Aspovwédn (1 kitpwdn) evkaAvrttou

To €\ailo Tou eUKAAUTITOU AgpovioU gival €va ekXUALopa amo ta GUANA Tou dutou
Eucalyptus citriodora | Corymbia citriodora (lemon Eucalyptus) To KUPLO CUCTATIKO
Tou ormoiou eival to p-menthane- 3,8-diol (PMD), éva poplo mou n ouvBeor Tou
uropel va emntteuxBel kol oto gpyaotriplo. To PMD £€xel anwbOntikn dpactikotnta
£€VaVTL TWV KOUVoUTILWV Lodfla pe aut tou DEET Kol XpnoLUOTOLELTOL WG OTIPEL E
OUYKEVTPpWON MeTaty 10% - 40%. O Opyaviopog Qapudkwv tg Apepikng (FDA)
TpoTelvel mw¢ eV MPEMEL VAL XPNOLUOTIOLE(TAL O£ TTALSLA KATW TWV TPLWV €TWV [18].

1.3.4.2 Citronella

Elvat éva puoiko dutiko €lato to omolo mapayetat and diadopa utd tou eidoug
Cymbopogon lemongrasses. AlatiBetal wg AooLov, EAALO, EUMOTIOUEVO OE KEPLA KOl
dAeyopeva doxela oe ouykevtpwoelg Letagy 0,5% - 20%. To mpoidvta mou MEPLEXOUV
citronella 8ev €xouv €ykplon yla SEpUATIKN XPrioN Kal WG K TOUTOU QIMAYOPEVETAL N
KukAodopla TOuG OTO EUMOPLO OTNV Hopdn SEpUATIKWY AOCLOV. AOYw TNG UEYAANG
TITNTIKOTNTAG N Slapkela Spaong eival pikpn [18].

1.3.4.3 Permethrin

MpwTtogudaviotnke otnv ayopd to 1973 Kal MpoEpxeTaL anod Eepa avon tou ¢utou
Chrysanthemum cinerarifolium. Na va €XeL AMOTEAECUATIKOTNTA TIPETEL VO €pOEL O€
aueon enadrn He TO EVIOHO. O UNXOVIOUOG SpAonG Tou OXETIIETAL PE TNV OPXLKN
Oléyepon TOU VEUPLKOU CUOTAHATOC TOU EVIOUOU UECW SpAong o€ KavaAla vatpiou
Kol akoAoUBwWC amod avaoToAr TG aKETUAOXOALVECTEPAONG, TPOKAAWVTACG Bavaaotun
napaiuvon. Asv edpapuoletal wg SepUATIKO amwobnTiko, aAAd PekdleTal ota pouxa
Kal oto Xwpo. MNpoodépel akdopa O LOoXUPH Tpootacia Otav XpnoLUomoleital o€
ouvduaouo He TNV epapuoyn TOTIKWV eviopoanwOntikwy. H mepueBpivn eival moAv
TILO QTIOTEAEOUATIKN OTNV TPOOTOCI oMo To ToLUmoupt, €vavtlt tou DEET kat tng
tkapLldivng, KaBwC OKOTWVEL TO TOLUTOUPLA LIE TA OTtola EpXETalL o€ emadn. Z€ LEAETEG
mou €ywvav amno tov FDA og {wa dev epudaviotnke KAmoLa ToELKOTNTA, TIAPOAd QUTA
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cuviotatal vo PNV Xpnollomoleital amd dtopa mou epdavidouv aAAepyia ota
xpuoavBepua [18].

1.3.4.4 Quta tou yevoug Ocimum

Ta aBépla €lata Twv GUTWV TIOU OVAKOUV OTO YEVOG Ocimum TEPLEXOUV OPKETEC
XNUIKEC evwoelg -omw¢ linalool, p-cymene, citral, thujone kAm.- oL omoieg eivat
OQMOTEAECUATIKEG OTNV anwbnon evtopwy. Itnv Tavlavia, ol KAToKoL mapadooLakd
Kaive dppgoka putd Ocimum spp. KoL TOMOBETOUV 0€ YwVieG GPECKOKOUUEVA KAASLA
ano ta ¢uta O. suave kat O. Canum, wote va amotpéPouv tnv £lcodo Twv
KOUVOUTILWV OTO €0WTEPLKO Tou omutiol. H pébBodog autr) peletnBnke kot Bpebnke
Mw¢ To Pppéoko dutd 0. canum TapéXeL 63,6% MPOOTOCIO A0 TO TOLUTNUO TWV
KOUVOUTILWV yla U0 WPEG. 2TN ZLUMAUTOUE, oL KATolkol Tpifouv pe ¢puAa and duta
Ocimum spp. To §€ppa TOUG yla TNV anwbnon Twv KOUVOUTILWV. X& HUEAETH, OOV oL
€0elovTég aleldav Ta mOSLA TOUG PE XUMO amo ta ¢pUAAa Twv dutwv O. suave kat O.
canum, anodeixBnKe Mwg To TOCOOTO TWV BNAUKWVY KouvouTilwv Anopheles gambiae
Tou eixav Tpadel pe aipa, petwvotav kata 50% [20].

1.3.4.5 @uta tou yévoug Hyptis

Ou katotkot Tou Apaloviou otn Bpalldia, mapadooiakd kaive putd tou eidoug Hyptis
Kol TpiBouv TNV emidepuida toug pe GUANA TWV CUYKEKPLUEVWY PUTWYV, WOTE va
anwbnoouv ta kouvouria. Emiong otn Sutikn Adpikn, kaive To duto H. suveolens yla
™V anwbnon twv eviopwv. Télog, otnv Taviavia, KPEUAVE PPECKOKOUUEVO TO
OUYKEKPLUEVO PUTO OTa OTTLTIA TOUC W HEBOSO AMOUAKPUVONG TWV KOUVOUTILWV. €
€peuveg ou Sie€axOnkav, Bpebnke mMwe To PpEoko GUTO, €XEL TNV LKOVOTNTA VA
TIAPEXEL £wG Kal 70% TpooTtaoia, ylo €wg Kal 2 WPeC. To apyo KAPLpo Twv Gutwy,
npoodépel peyalutepn npootacia [20].

1.3.4.6 Quta touv yevous Mentha

Yrniapxouv Alyeg avadopég yla TV evtopoanwOntikn §pdcn Twv GuUTWV Tou YEVOUC
Mentha. Aokipég Tou alBéplou glaiou amo to ¢uto M. piperita , mou Ste€axBnkav
otnv Ivéia, €dslav nwg pmopet va mpoodépel 85% mpootacia £éwg 11 wpeg Evavtl
SLadopwv KouvouTILWV Tou YEVoug Anopheles. To utd mou Eexwpilel o auTo TO
yévog eival n pévta, kabwg ta GUAAA TG TepLEXouV €wg kat 80% menthol mou
SL00£teL evtopoktovo Spaaon. Emiong n HEvTa MEPLEXEL KAL OPKETEG EVTOLOATTWONTIKEG
EVWOELG, Onwg oL limonene, linalool, b-pinene [20].

1.3.4.7 Qurta tou yévouc Thymus

To €Aawo amnd Bupdpt oe ocuykevtpwon 100% umopel va TapEXEL TpooTacia Evavil
TWV KOUVOUTILWV yla TOUAdLlotov pion wpa. Mpoodateg peléteg €6elav nmwg n
edappoyn ota pouxa, eAaiov og cuykevtwon 100% €xelL evtopoanwOntikn dpdon yLa
105 pe 135 Aemtd, €vavil Twv Kouvoutiwv Aedes aegypti kal An. albimanus. e
OTYKEVTPWON 25% n &pdon tou Slapkel yra 45 Aemtd kat ota dUo €i6n KouvouTLwY
[20] .
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1.3.4.8 ®ut0o Daniellia oliveri

To ¢utd Daniellia oliveri xpnolwpomoleital otn dutikr AdpLKn yLo vo. amoTparnel n
€(0060¢ TWV KOUVOUTILWV OTO E0WTEPLKO TWV KATOLKLWV KATA TN SLAPKELX TNG VUXTOG.
Enetta ano Siadopeg Sokipuég, amodeixBnke MwE amoteAel pia AMOTEAECUATIKN,
aodaAn kat ¢Onvh LEB0SO MPoowWTKAG TpoCTACiaC Ao Ta KouvouTila. BpéBnke mwg
0 KATVOC IOV TTAPAYETAL Ao TNV KAUon Tou GUTOU UMOpPEL VO LELWOEL TNV EMadr) TwV
KOUVOUTILWV L€ TOUG EEVIOTEC TOUC OE TIOCOOTO €WC Kal 78% [20].

1.3.4.9 Qurta tou yévoug Artemisia

Ta pEAN TOU CUYKEKPLUEVOU YEVOUC Bpilokovtal og OAO TOV KOGHO, Ao TNV TPOTILKNA
Ivéia £wg tn Z1Bnpia. Eival apwpatikd Gutd, mTou HmopolV va avtEEOUV TIG aVTIEOEC
OUVONKEG KOL XPNOLUOTIOLOUVTAL WE EVIOUOOMWONTIKA yla alwveg. Xtnv Kiva, kaive
ano&npapéva puta Artemisia vulgaris yla vo TpooTATEUTOUV amo Ta éviopa. Me tnv
KaUon tou utol ameAeuBepwvovTal XNULKEG EVWOELG, OL OTOLEC TauTomolnonkay,
TIOU TIPOKAAOUV anmwBnon Twv KouvouTilwy,. Evtopoktévo dpaon epdavilel To puto
A. absinnthium to omoio ¢puetal otnv Eupwrn, Thv Kevipkn Acla kat tTnv AdpLkn.
MapOAo TOU €XEL EVTOUOKTOVO SpAaon, avadEPETUl W EVTOHOAMWONTIKO Xwpig va
EXEL TEKUNPLWOEL n §pacon Tou £vavtl Twv KouvouTiwv [20].

1.3.4.10 2kopbo

ATO TNV 0pXALOTNTA EWCE KOL O UEPQ, UTIAPXEL N TIEMOLONON WG N KOTAmoon okopdou
-Allium sativum- amoTpEMEL TO KOUVOUTILO. Vol TTANoLdoouv oto S€pua. To okopdo
XPNOLLOTIOLELTAL WE EVTOMOATWONTLKO 0T VOTLOL APLEPLKE, OTIOU TO KPEUAVE YUPW OO
To Aapo, kat otnv Kiva, 6mou to tpwve. Emetta and SokIpES, anodelxBnke mMwe n
katamoon okopdou 6ev anmwbel ta KouvouUTlA. TNV TPAYUATIKOTNTA OlaBETeL
EVTOMOKTOVEG LOLOTNTEG KOBwWC TeEPLEXEL TN XNULIKN €vwon allicin, kal evwoelg mou
€xouv amodelyBel otL mpoodidouv anwdnTIk dpdcn Evavil Twv eviopwy. H cuotaon
EVIOMOKTOVWVY KOl amwOnTikwv oKevoopdatwyv, mou Bplokovtal Sdtabéoiua otnv
ayopaq, ival Baclopévn oTo okOpS0o Kal XPNOLUOTIOLOUVTAL EVAVTL TWV AKAPEWVY Kall
TWV KOUVOUTILWV Ttou Bplokovtal ota oTtddlo tng mpovuudng [20].

1.3.5 Z0ykplon AnoteAeopatikOTNTAg METAEY XNUIKWV Kot QUTIKWY amwOnTKwY

To IR3535 ¢aivetal va €xeL peyohvtepn &pdcn oe olykplon pe to DEET otnv
anwbnon TNG okvimag kal tng puyog. Mapdupola Spacn otnv anwbnon twv
KouvouTiLwVv €xouv To PMD kat to DEET. To PMD kat n tkaptdivn, €xouv peyaAutepn
6pdon yla ta tounovpla os oxéon pe to DEET. Emiong 6edopévou otL n permethrin
OKOTWVEL TOL TOlmoupla Tou €pxovial o€ emadn pall tng, €xeL HeyoAUTEPN
OpaotikétnTa and to DEET kat tnv wkapldivn. Mo KaAutepn Kot HEYQAUTEPNG
Sldpkelag anwbnon ouvictatal n edpoapuoyr oto S€pua Pl OTPWONG TOTLKOU
anwbntikov, omwe to DEET A kapldivn Kal oTn CUVEXELA POUXA EUTIOTIOUEVA WE
KAmoLo arnod ta cuvOeTika mupeBpoidn), Ta omoia Spouv wg evtopoktova [18].
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1.4 OodppnTLké cLOTNUA EVTOUWV

1.4.1 Eloaywyn

Ta €évtopa aypoTlkoU Kol UYELOVOULKOU evdladEpovtog pmopolv va ennpealouv
OPVNTLKA TNV Kovwvia KaBwg w¢ mapaotta UmopolVv va KaTtaoTpEdouV TG GoSLEC Kal
Ta tpoiovta, N va eival popeic cofapwv kat TOAAEC dopEg Bavatndopwv acBevelwy,
OMwcg n ehovooia, avtiotolya [22]. Mo va UmopECOUV VA EVIOTICOUV ToV KAatdAAnAo
€evLoTn, XpNOLUOTIOOUV TA HOPLO. OCHWV Ttou Bpiokovtal oto meptfaliov. Q¢ ek
TOUTOU TOL OOUNTIKA HoOpLa Stadpapatilouv onUavIIKO POAO 0T CUUTEPLOPA TWV
EVIOUWV. XITO TIEPLOCOTEPO EVIOUO TO €PEOLOUA TNG OOUNG, TIOU TIPOEPXETAL ATIO
Sladopec mnyeég, ilvat umevBuvo yla t ouumnepidpopd toug [23]. To oodpnTkod
ovuotnua oto Eviopo oxeTiletalr pe v Stadikacia evpeong TPodng Kot TNV
avarapaywyn toug (leuydpwpa Kot Tnv gVpeon KATAAANANG tomoBeoiag yla tnv
eKKOAaPN Twv auywv touc) [24]. AtaBétouv olaitepa gvaiocOnta xnUeELOALOONTIKA
OUOTNUATA, TTOU UTOPOUV VA EVTOTILOOUV Kol SLoXwpLloouv TG XNUKEC OUOLEC TwV
oCHwV [25]. H emlppor) Twv HopiwVv TwV OCUWV OTOV EAEYXO TNG CUUMEPLPOPAC TWV
EVIOUWV, KOBWG KOl Ol KOTAPPAXTEC AVILOPACEWV TIou TipoKaAouvtal dev €xouv
anocadpnviotel akopa [26]. To oodppnTIKO CUCTNUA TWV EVIOUWYV OPYAVWVETAL OF
TIOA\G SLapopeTika emimeda, EEKvWVTAC OO TNV MPOCSECN CNUELOXNULKWY OTOUC
umtoSoxelg, TNV peTapopd TWV CNUATWY, TNV TEALKN TOUG emefepyacia otov eykEPaio
Kol TEAOC TN pHeTAdpacn Tou og cupumnepldopa [22] .

1.4.2 AvayvwpLon 0opwv

Eval HEYAAO KOMUATL TOU 0LoBNTAPLOU GUOTAHOTOG TWV EVIOUWV QMOTEAELTAL QO
HEYAAO aplOUO pkpwy atedntriplwy opyavwy (sensillum), Twv onolwv ol emidpaveLeg
KaAUTITOVTOL OTTO TPLXOELSN ¢ atoOntpeg (sensilla), kot Bplokovtal KUplwg og HEPN TOU
OTOMATOC KOl OTLG KEPALEG, OAAQ Kal oTa odLa, Ta GTEPA KAl TA YEVVNTIKA Opyava.
ALaBE£TOUV OPKETOUE TTOPOUG OTA TOLXWHOTA TOUG KOl UITOPEL val TIEPLEXOULV €vav i Kot
TEPLOOOTEPOUG 00dpNTIKOUC veupwveg (ORN: Olfactory Receptor Neuron) [24, 25].
Ma va $Tacouv Ta HOpLO TWV OCHWV OTn HEMBpAvVN Twv Sevépltwy, TPEMEL va
TIEPACOUV QMO TOUG TOPOUG TWV TOLYWHMATWY TwV 0oLoBNTIKwV opyavwyv Kol oTn
ouveéxela va dlacyioouv tnv udatikn Aéudo mou neptBalet Toug Sevdpliteg, n omoia
elval mAovola oe USATOSLOAUTEG TPWTEIvEG. KATOLEG amMO QAUTEC TIG TMPWTEIVEC
AettoupyolV w¢ petadopeis, petadEpovrog Ta HoOpLa TwV OCUWY OTOUG UTIOSOXELS
0oOUOyOVWVY popiwv (ORs) Sleyeipovtdag toug. Avo €idn mpwrteivwv petadopewy
Bpébnkav otn Aéudo, oL oodpntikéC mpwteiveg mpoodeong (OBPs) kot ol
XnUeoaoOntpLeg mpwieiveg (CSPs) [24]. Zuykekplpuéva ta oodpnTika poépla
(mpoodéteg) eloEpyovial PECW TWV TOPWV Kal TIPOCOEVOVTAL ETUAEKTIKA Ao TLG
petadoplkég mpwieiveg (OBPs) pe avaotpePLpo tpomo. To cuunAoko OBP-tpocdétn
petadEpetal pEow TG Aéudou kat dtavel otn devdpltikn pepBpavn twv ORNs 6mou
Bpiokovtal ot ORs. Ekel mpokaAeital pia aAAnAouxio yeyovOoTwv TOU €XOUV WG
QIOTEAEC A TN LETAYWYH OoNUatog otov eykédalo. Yridpyouv SUo umoBEoELg yLa TNV
TOXn TOU €AeUBepou TPOOCOETN HETA TNV €vepyomoinon Tou umodoxéa.
Anolkobopeitat, eite and ta éviupa amowkodounong (ODEs), €ite amd HOPLAKEG
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nayidec. Me autdv Tov TPOTO N MPWTEivn petadopéag yivetal dtabéoun ywa va
Seopevoel To emoOpevo oodpnTiko poplo (EIKONA) [24].

oo,

Ewova 11: Ta popla oopwv (Hwp-kokkwva) Siaocyilouv Toug TOPOUG TwWV OLoONTIKWV
TpLyosldwv opyavwy (sensilla) BHMA 1, kal eloépyovtal otnv udatikn Aéudo. ITn cuvexela
S6évovtal otig OBPs BHMA 2, kot petadépovtal péow tng Aépudou BHMA 3, otoug ORNs wote
va Tou¢ evepyorolrjoouv BHMA 4. OL untodoyeic Aettoupyouv wg etepodipeph ou Sltabétouv
pila meploxn mpodobeaonc (B) kat pia cuvtnpnuévn neploxn ocuv-untodoxéa (ORco) (A). peta tnv
gvepyoroinon twv umtoSoxEwv ta eAeVBepa LOPLO TWV OCLWY OITEVEPYOTIOLOUVTOL EITE HECW
pLoG poplakng nayidag BHMA 6, site péow tng apeong dpaong twv ODEs BHMA 7 [22].

1.4.3 Oodpntikol urtoSoxeic

1.4.3.1 ORs

OLoodpntikoi umtodoxeig (ORs) eivat mpwteiveg mou dLaBEtouv emtd SLAUEUBPAVLKEC
uropovadeg. Elvat etepopepr) oL UMAoka tou arnoteAlovvtal and dVo unopovadeg. H
Hia urmtopovada ovopaletal (ORx) kal ival autr mou aAANAEMLSpA e TO HOPLO TOU
NMPocbETN. H deltepn umopovada, mou eival cuvtnENUEVN UETAEY OAWV TwWV EL6WV
EVIOUWV, ovopaletal cuv-umtodoxéag Tou oodpntikol umodoxéa (Odorant Receptor
co-receptor; ORco) katl 6ev aAAnAemibpad pe tov mpoodetn tou ORx [24]. Nedtepeg
peAEteg €6eL€av OTL 0 ORCO €ival 0TOXOG Yla AYWVLOTEG KOL OVTOYWVLOTECG KOl WG EK
TOUTOU QTOTEAEL LOPLOKO OTOXO YLOL OVATITUEN eVTOopoanmwOnTkKwy. [27, 28]

1.4.3.2 IRs

ExeL PBpebel OtL oL oodpnTikol VEUPWVEG KATIOWWV aLoONTIKWV Tpoxosdbwv &ev
ekdppalouv Toug oodpntikolg urtodoxeic (ORx r/kat ORCO). Daivetal Mwg o€ AUTOUG
TOUG VEUPWVEC ekdpaletal pia StadopeTLKr OLKOYEVELA UTIOSOXEWV, OL LOVTOTPOTILKOL
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urnodoyxeig (IRs). Autol elval LOVTIKA KOVAALO TTOU EVEPYOTIOLOUVTAL UE TNV TIPOCdEDn
00dpPNTIKWY HOPLWV. XOPaAKTNPLOTIKA OUTWV Twv UToSOoXEwv E€lval oL TPEig
SlapeUPPAVIKEC TOU UTIOMOVASEG, HLa TIEPLOXH TIOPOU Kol 2 TEPLOXEC MPOadeong
oodpnTikwy popiwv (S1 kat S2). Emiong oe oplopévoug 0odpNTLKOUG VEUPWVES
daivetal nwg ekdppalovral kot oL SU0 oLKoYEVELEG oodpNnTIKWV UTtodoxewv OR kat IR
KOl UTtApXEL TBavotnta cuvepyaciag LETAEY TOUC yLo TNV UETAYWYI TOU CHUATOG
oToV eYKEPAAO KAl EMOUEVWC TOV KABOPLOUO TNG CUUTIEPLPOPAG TWV EVTOLWV [24] .

1.4.3.3 GRs

To CO; eival pla mTnNTKA évwaon Tou eKKPLVETAL amo Tta OnAaoTtika Kal eivat tdlaitepa
ONUAVTIKO 00dpNTIKO HOpLa yia Ta atpatodaya vtopa, Kabwg ival urtevBuvo yla
v kaBodnynon toug otoug eviotéC. OL umodoxeic mou eival umevBuvol yla TV
npoodeon popiwv CO2 eivat ot yeuotikoi urtodoxeic (GRs) [24].

1.5 Kouvouria tou yévoucg Anopheles

‘Exouv meplypadel meploodtepa anod 480 £idn KouvouTilwyv Tou yévoucg Anopheles
maykoopiwc. Mepimou 70 €idn tou dlou yévoug eival utevBuva yla t petadoaon tne
aoB€velag Tng eAovoaiag kat repimou 40 €idn Bswpouvtal wg kupiapyol popeic TG
vooou. EmumAéov, ta kouvouria Anopheles pmopoUv va ivat kot ¢opeig Lwv, ONwG o
AAQYKELOC LOG, O LOG TOU KIiTpLvou TUpeToU, o 1o¢ chikungunya, RNA ol kot aAhot [29].

KoTovour Twv Wwv Tou KouvouTioU
Anopheles gambiae ctov kdopo.

Mapoucia twv wWv tou A.gambiae QQ

Ewkéva 12: MayKOOoWLOG XAPTNG e avadopeg (KOKKIVO) og LoUC amd KOuvoUTILa TOU YEVOUG
Anopheles [29].

Tooo ta apoevika 600 Kal ta OnAukd kouvouTiia Anopheles gambiae avtamokpivovtatl
O€ OOUNTIKA LOPLA TIOU TIpoEp)ovTal amnod ¢utd, kabwg TpédovTal amod To VEKTAP yLa
KAAUYN TWV EVEPYELOKWYV avayKwV Toug. EmumAéov, ta OnAukd kouvouTa otnpilovtal
otnv 6odpnon Toug MPOKELUEVOU va Bpouv KatdAAnAn tomobecia wobeoiag kat
gevioTtég ya Tn ANYn aipatog. Movo ta OnAukd kouvouTia AapBdvouv yeouota
atpatog, SLOTL e auTdv Tov TPOTIo AABAVOUV OPLOUEVES TIPWTEIVEC, OL Omoleg eival
anapaltnTeg yla tTnv avantuén twv auywv toug [30] .
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1.6 OodppnTLKEC TTPWTEIVEC SECUELONG

1.6.1 Eloaywyn

O 6pog «Oodpntikéc MNpwrteiveg Aéopeuonc» (OBPs) avadEpetal oe pLa HEYAAN
OLKOYEVELQ TIPWTEIVWV TWV EVTOUWV. TO OVOUA TOUG TIPOEPXETAL ATIO TO YEYOVOG OTL
TIOAAQ Qo Tol PEAN QUTHC TNG OLKOYEVELAG EKPPpAloVTOL 0TO 00PPNTIKO CUCTNHA KOl
Sdeopevouy popLa oopwv. H mpwtn OBP avakaAudOnke To 1981 0TOV 0pOEVIKO OKWPO
Antheraea Polyphemus. Ta BnAaotikd dtabétouv eniong OBPs, Twv omolwv OpwS N
Sdopun eivat moAU StadopeTiki amd auty Twv evtopwy [31]. Ot OBPs amoteAolv TN
oUVOEON PETALY TWV XNULKWVY CNUATWYV KL TwV 00hpNTIKWY UTtIoSoxEwVv. EXouv HiIkpo
Héyebog, ouvnBwe YapunAod LoonAEKTPLKO onUelo, mMapouoldalouv CUYYEVELD OUVOEDNG
yLOL LLKPOUG TTPOCOETEC KOl LEYAAN CUYKEVTPpWON otnVv udatikn atcOntikn Aéudo mou
TeEPLBAAEL TOUG XNHoaLoOnTikoUg veupwveg [32].

1.6.2 Tpdmnog 6pdong

Ta onueloXNULKA TTou avayvwpilovtol péow TG 0odpnong, LeETadEpovTal we Eva
00dpPNTIKO orjpa oTov eykEPalo Kot 0pi{ouv tn cuUePLPOPA TWV EVIOUWV, TTOU Elval
ueilovog onuaciag ywa tnv emiBiwon Kol TNV avamopaywyrn Twv evtopwy. Ma va
€EKLVNOEL N HETAYWYN TOU onuatog, ta uSpodofa popla mpémnel va petadepOolv
otoug oodpntikouc umodoxeic (ORs), mou PBpiokovtalr otoug Oevdpiteg Twv
aodntikwv veupwvwy, dlaoyilovtag tnv udatikn Afudo [33, 34]. Onwg E£xel
avadepbel mapanavw, n vdatik Afudoc eival mAovuola o USATOSLOAUTEC
MPWTEIVEG, HETAEL TWV omolwv gival oL oodpnTIKEC MpwTeiveg Seopeuong (OBPs), ot
OTIOLEC AMOVTWVTOL OE UEYAAEC CUYKEVIPWOELC TNC TAENC Twv MM [35]. MOAK Ta
0odppNTIKA HOpLA TIEPACOUV Ao TOUC HEUPPAVIKOUG TTOpoUC TG emibepuidag tou
TPLYoeldoug aiwobntipa, mpoodévovtal amd TG OBP kot peTadEpoviol TOUG
HeUBpavikoug ORs yla va Toug evepyomoljoouv. Yrmapxouv SUo UTIOBECELG yla T
S6paon twv OBP. H mpwtn Kol emikpatovoa unootnpilel mw¢ Spouv w¢ HeTadOopEig
yla Tov MpocSETN Kal Tov eEAeuBepwvouv waote va evepyomnolroetl toug ORs, evw n
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bevtepn umootnpilel mw¢ n evepyomoinon twv ORs TpaypoTOmMoOLlEiTAL anMd TO
ouumnAoko OBP-mtpoadetn [35].

Acids & Amines General Odorants & Pheromones CO,

B A GO

- i“

[)rosophll'x . Moth Sensillum

0 Lymph
‘, Low pH

Mosquito

-

Ewkéva 13: ALOKPLTEG KATNYOPLEC OOCUWV  EVEPYOTIOLOUV  OUYKEKPLUEVEG  OUASEC
xnueoOModoxéwv. Amelkovilovtal SladOpPETIKA TPOTELVOUEVA UNXOVIOTIKA HOVIEAQ TNG
S6paong twv OBPs yLa T petadopd Twv MPocsdeTwy otouc oodpnTkolS urtodoxeig [36].

1.6.3’'Exkdpaon

MapoAo mou o Bactkdg polog twv OBP otnv 6odpnaon €xel umootnpixBel amod MOAAEG
UEAETEG, amobelkvuovtog nmwg n mAsodndia twv mpwtelvwv ekppalovial oTLg
Kepaleg, MAEovV €xeL amodelyBel OTL oplopéveg Mpwrteiveg Sev oxetilovral pe T
alobntika opyava Kot emopévwe SlabBEtouv Kal AAAeG Asttoupyies. MNa mapadelypa
oTtn pavpn poya, Phormia regina, €xel Ppebel pa OBP mou eival umevBuvn yla t
SloAutomnoinon twv Autapwv oféwv. Emiong, aitpatoddya évtopa onwg to Culex
negripalpus kaiLto Rhodnius prolixus, 5ta8€touv OBP mtou ekdppalovtal oTo EVIEPO Kol
TOavwe va oxetilovtal He TN HETAPOPA BPEMTIKWY CUCTOTIKWY Kol AAAWV poplwy
oupBaAMlovtag otnv evteplkn Asttoupyia. EmumAéov oto kouvoumi An. aegypti
emBePawwbnke n napoucia apketwv OBPs oTi¢ wobBnKeg kal ota KEALDN TWV AUYWV
omou BOswpeital OTL CUUPETEXOUV OTO OXNUATIOMO Tou KeAUudoug. Mpoodata
TPOTAONKE €vag EMUTAEOV UNXAVIOUOG SpAdon . Mo cuyKeKPLUEVA, SLAMLOTWONKE WG
n €kbpaon oplopEVWY XNUeLoaloBNTApLwV npwteivwy (CSPs) auédavetal oto €vtepo
TWV EVTOUWV EMELTa amo TNV €kBeon toug oe Bavatndopeg SOCELS EVIOUOKTOVWV.
Juvenwg paivetal mwg mMBAVWES Vo CUMIETEXOUV O€ VOl UNXAVIOUO TPOOTOCLOG TWV
EVTOUWYV amo tn dpdon evtopoktovwy. [35, 37].
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O Biesmann et al. (2005), avakdAupav éva umocuvolo Twv OBPs mou ekdppdalovtat
oe uvPnAotepa emimeda ota OnAukd KouvoUTl, €VOVTL TwV opoevikwy. Ot
OUYKEKPLUEVEC TIPWTEIVEC elvarl TTOAU TiBavo va oxetilovtal 0ToV EVTOTLOUO EEVIOTWV
yia ™ AQPn alpatog, ovixveUOVTAC OCHUNTLKA HOpLa TIOU €KKpivovtol amo Tov
avBpwro. Mo ouykekpluéva BpéBnke mwe ot OBP 17, 48, 4, 1, 20 kat 12 ekdppalovrat
2-3 popéc MePLOTOTEPO OTIC KEPALEG TV BNAUKWY, EV CUYKPLOEL UE TIG KEPALEG TWV
0 POEVIKWY KouvouTilwv. Emiong ot OBP 5 kat 13 ekdpalovral os uPnAotepa emnineda
07O KEDAAL TwV BnAuKWV. TEAOG N HETPNON TWV ETUTTESWV TWV MPWTEIVWV EMELTA ATO
™ AQYn aiparog, €deie O0tL MBavwWE To 00PPNTIKO cUOTNUO TWV BnAukwy, pubuilet
™ Aewtoupyia Tou PeTd tnv AP atpatoc. Tuykekplpéva ta eninedo 6Awv twv OBP,
ocuunepAapfavopévwy Kal Twv 5 kat 13, pewwvovtoatl mepimou 2 popég. Ymapyxouv
wotooo tpeic OBPs (9, 24 kal 28) ol onoieg untepekppalovtol OTA OPTEVLKA KOUVOUTIL
KOl TwV oTtolwv ta emtineda au€ndnkav repimou 9 popéc peta tn Andn aiparog [30].

1.6.4 AopA

Ot OBP twv eviopwyv eival pikpéc udatodlaluteég mpwrteiveg (13-17 kDa), mou
SlaBtouv aAuoideg pe 130-150 apwvoléwv [38, 39]. Ekdpalovtal pall pe éva
TEMTIS10 08NY0O, TO OMOLO OTN CUVEXELQ OTTOUAKPUVETAL KOl SEV UTIAPXEL OTNV WPLUN
pnopdn. Napoio mou ocuvnBwg epdavitouv O6€lva XapaKTNPLOTIKA, £xeL amodelyOel
TIWG OTa SIMTEPA TO LOONAEKTPLIKO TOUCG ONUELD €XEL PEYAAO €UPOC, ETOUEVWC OTIC
KEpaleg, o PUOLOAOYLKO pH pmopel va gival eite BOeTIKA €lte apvnNTIKA POPTIOUEVEC
[40].

Ot OBP ouvnBbwg amoteAouvtol amo €€l a-EAKEC AVOSUTAWUEVEC OE CUMTTAYELG Kall
otaBepec opalpikec Sopeg [41] [42]. XapaktnpLotikd Twv KAaolkwv OBP eival éva
potifo amo £€L kuoteiveg, n B€on Twv omolwv elval ApKETA cuvTnPNUEVN O OAa Ta
€VTOUa. AUTEG CUMHETEXOUV O€ TPEiC 5100UADLELKOUG SECOUG OL omolol tpoodEpouv
HeyAAn otaBepotnta otn tplodlactatn doun [43].

Me Baon to potifo kuoteivwv ol OBP €xouv katnyoplomownBel otig €€ ¢ kaTnyoplec:

i. T kAaoowkég OBPs (Classical OBPs), mou epdavilouv otnv aAAnAouxia Toug To
OUVINPNHUEVO HOTLBO TwV €EL KUOTEIVWV.

ii.  Tig C-Minus OBPs, mou StaBEtouv Té0oepa f TEVTE KOTAAOLUTA KUOTEVNG.

iii. T Plus-C OBPs, mou otnv aAAnAouxio tou¢ OlaBétouv SUo emuTAéov
KOTAAOLTIOL KUOTEIVNG KaL MOl CUVTNPNMEVN TIPOALVN HETA TO poTiBo Twv €L
KUOTEIVWV.

iv.  Tig diuepeic OBPs (Dimer OBPs), mou oxnuartilouv amnod tnv cuyxwveuon dvo
KAOLOLKWV HOTIBWV Twv £EL KUOTEIVWV.

v. T un tumikeég OBPs (Atypical OBPs), mou StaBétouv pia emipnkupévn C-teAkn
nieploxn [39].
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Ewova 14: H tplobidotatn Sopn tng kAaolkng AgamOBP1l. Ou tpeic ouvinpnuévol
SloouAdLdikol Seapol amnelkovilovtal pe KiTpLvo Xpwpa.

1.6.5 Anopheles gambiae OBP

To kouvouTL Anopheles gambiae LaBETel 69 yovidla Mou KWELKOMOLOUV TIPWTEIVEG,
Ol OTtoleC €xouVv XapaKtnplotel wg OBPs, BACEL TNC OHOLOTATAG TWV AAANAOUXLWV.
Alddopeg PEAETECG £XOUV BELEEL TWG APKETEG QO QUTEC TLG TIPWTEIVEG UIMOPEL va unv
Bplokovtal og atoOntrpLla opyava Kat va oxetilovrat pe AAAEG SOUEG, OTWG Ta KEAUDN
TWV AUYWV TouG. Mia MpwTeouLKn €peuva SLaAUTWV 0odpNTIKWV TPWTEIVWY £6eLfe
WG OTLG KEPALEC TwV BNAUKWY KouvouTilwV eKPpAaleTal LEYAAUTEPOG aplOUOG Kal
noootnteg OBP o€ ox€on ME TIG KEPALEG TWV APOEVLKWY KOUVOUTILWYV. ZUYKEKPLUEVQ,
Bp€Obnkav 24 OBP otig kepaieg Twv BnAukwy, €vavtl 19 oTIg KEPALEC TWV APOEVIKWV
[35].

1.6.5.1 AgamOBP1

Onwc avadEpOnKe KoL TPONYOU UEVWE, LOVO Ta BNAUKA KOUVOUTILO £X0UV VAYKN YLO
AN alpatog Kal EMOUEVWE EAKOVTAL OO avOpPWIOUG-EEVIOTEG UECW OOUNTLKWV
popilwv. H OBP1 tou kouvoutiioU Anopheles gambiae BpéBnke mwg ekppaletal o
uPnAotepa enineda otLg kKepaieg Tou BnAukol KouvouTILOU OE OXECN UE Ta emineda
€kdpaong oto apoeviko. lNa auto o Adyo Bewpeital mwg elval éva amo ta PopLa tou
nailouv kaBoploTikd poAo ot cuunepLPopd o€ oXEon UE TNV EVPEDN EEVLOTA yLA TN
AN aipatog [22].

H tplodlaotatn Sourp tng AgamOBP1l emAUBnke pe tn Ponbela MPWTEIVIKAG
kpuotaMoypadiac aktivwv X oe eukpivela 1,5 A (Ewova 14). H mpwteivn
KpuotaA\wOnke w¢ Suepég kat to udpodoPo kévipo ouvdeong PBpEbnke va
EMeKTElVETOL KOl ota SUO popla. Emiong oto kKéEvtpo ouvdeong eVIOMIOTNKE €vag
PoodETnG, o omolog apyotepa avayvwplotnke we Eva poplo PEG kat Bplokoétav oe
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HUEYAAEC OUYKEVIPWOELS OTn ouvbnkn kpuotdlwong. Efattiag meploplopévou
oplBpol ubdpodoPwv aAAnAemdpdoswv otn peoemiPaveLn, Bewpeital mMwg n
MPWTEIvN udilotatal Kuplwg w¢ povouepeg in vivo. MBavwg, otav Bploketal o€
HUEYAAEC OUYKEVIPWOELS otn Aéudo va udiotatal oe Looppormia SluepolC Kot
HovouepPOUC. YIapyeL pia umoBeon, n omola umootnpilel OTL oTNV MPWTEIVN Unopel
va cuvdEovtal EPLOCOTEPOL Ao €vag MPOcdETNG. AUTO TO CUUMEPACUO TIPOKUTITE L
AOyw Tou peyEBoug Tou Kévipou oUvdeong. ‘Exel mpotaBel €va  poviéAo
aneAevB€pwaong Tou PoaodETn, TO OTolo MPOTELVEL TTWG N SLapdpdwaon ¢ MPWTEIvVNG
g€aptartal anod to pH [44].

1.6.5.2 AgamOBP5

H mpwrteivn OBP5 tou kouvouriou Anopheles gambiae (AgamOBP5), ival pla véa
MPWTEVN KoL ATTOTEAEL OTOXO LOVOTEPTIEVIWY, YVWOTWV GUCLKWY EVIOUOATTWONTIKWV.
H apwofikny aAAnAouxia tng OBP5, epdavilel peydAn opoAoyia pe tnv aAAnAouxia
™¢ mpwteivng OBP4, Tou kouvouriou Anopheles gambiae, os mocooto 53% [45, 46].
Ta enineda ékdppaong apketwv OBP, cupmeplappavouévng kot tng AgamOBPS,
HeAeTNOnkav amo toug Biesmann et al. 2005. Bp£Onke MwC OTIC KEPALEC TWV
OPOEVIKWY KouvouTilwy, N OBP5, skdpaletal mepimouv 2,5 PopéC MeEPLOCOTEPO OF
OX£0N LE TIC Kepaleg TwV BnAukwv. Otayv, OpwG, e€€TAOTNKE N £EKPpOon TNG MPWTEIVNG
oTo KedAAL BpEBnKe MwC ATOV PEYAAUTEPN OTO KEDAAL TWV BNAUKWY KOUVOUTILWV.
Ertiong eAéyxOnkav ta enineda ékppaong ota ONAUKA KouvouTiLa, 24 WPEC LETA TN
AnPn yevpatog aipatoc. Ta amoteAéopata £86elav nMwe, n €kdpacn HELWVETAL
niepinou 2 ¢opeg [30]. Emiong n €kdpaon TG mpwteivng €xel Ppebel mwg e€aptatat
oo TG ouvOnKeg pwTLopoU. Mo CUYKEKPLUEVD Ta eTtiMed A EKDpaor ¢ TNG auvéavovtal
KOTA TNV evOAAayr nUEPAC Kol voxtag. To péyloto enimedo ékppaong epdaviletal
OPXLKA 3 TIEPLIIOU WPEG TIPLV VUXTWOEL KAl EMAVEUPAVIIETAL TNV WP TIOU ENUEPWVEL
[47].

2. YAIKA — MEGOAOI
2.1 Avtuibpaotrpla

Tryptone enzymatic digest from casein Fluka
Yeast extract Fluka
Agar bacteriological Oxoid Ltd.

IPTG Sigma

L-Glutathione reduced (GSH) Sigma
L-Glutathione oxidized (GSSG) Sigma
Tetracycline (Tet) Sigma

Ampicillin Sodium Salt (Amp) Sigma
Carbenicilline (Crb) Sigma
Kanamycine (Kan) Sigma
Phenylmethylsulfonyl-fluoride (PMSF) Serva
Protease inhibitors cocktail tablets Roche
30% (w/v) Acrylamide/Bis Solution 29:1 Bio-Rad
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Ammonium persulfate for electrophoresis (APS) Bio-Rad

Sodium Dodecyl Sulfate (SDS) Sigma
Glycine for electrophoresis Sigma
TEMED Sigma

Boutavoin Sigma

Brilliant blue R Sigma

Glycerol Serva

Benzonase Nuclease Sigma
Tris(hydroxymethyl)-aminomethane Sigma
EDTA Serva

XAwptovxo Natpio (NaCl) Sigma
Y&poxAwpikn youavidivn (GdnHCI) Serva
L-Arginine Serva

Triton X-100 Sigma

Sodium Acetate Serva

Ethanol Absolute Sigma

Acetic acid Sigma
Hydrochloric Acid (HCI) Sigma
Sodium hydroxide (NaOH) Sigma
1-NPN Sigma

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 21:50:16 EEST - 3.23.102.234



2.2 Baktnplaka 2teAéxn kat NMAaouidia

KYTTAPA ETAIPEIA

Kottapa E. coli Origami B (DE3) Novagen

NAAZMIAIA ETAIPEIA

MAoopidio pET22b(+) Novagen
2.3 Opyavoloyia
Mutéteg akplBeiag Gilson
AvadeuopEevog snwaornp’ac puBuLlopevng JFL 3033
Beppokpaociog
AvadeuopevVog snwaotnp’aq puOuLopevng Labtech
Bepuokpaociag
Quyokevtpog K280R Centurion Scientific Ltd.
Quyokevtpog Kubota 7780
Yniepdpuyokevtpog Oprima LE-80K Beckman-Couler
Opoyevomolntig Heidolph
JUOKEUN UTEPAXWV
MexaueTpo MetrOhm
Juokeun nAekTPodOpNONG MPWIEIVWV Bio-Rad
Qaocpatropwrtopetpo Novaspec Il Pharmacia Biotech
Oepuootatovpevo pacpatopwtopeTpo Cary 100 .
- Varian
Conc UV/Vis
Oeppootatoupevo ¢pBoplopodpetpo VarioScan UV/Vis Thermo Scientific
Juotnua xpwuatoypadiag Acta purifier GE Healthcare
Kaoéta cupnukvwong Pellicon XL Millipore
MikpomAdkeg 384 Béoswv Thermo Scientific
Oiktpa 61nBNnong 0,22um Millipore
Oiktpa cupmnikvwong 10MWCO Sartorius-Stedim
MepPpaveg Stamiduong Sigma
Anootelpwuéva Eppendorf Corning
Anootelpwpéva falcon Corning
Amnootelpwpéva TpLAia Corning
AmooTtelpwuéva oL wvLa Corning

Aokipootikol owAnveg (10mL)
Kwvikég pLaleg yia kuttapokaAAEpyeteg (250 mL, 2 L)

2.4 FthAeg LypNG XpwiaToypadiag

2THAEZ IONTOANTAAANATHZ ETAIPEIA

HiTrap Q FF 5mL GE Healthcare
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Resource Q (1mL, 6mL) GE Healthcare

Resource S (1mL) GE Healthcare
IZTHAH MOPIAKHZ AIHOHZHZ ETAIPEIA
Superdex 75 GE Healthcare

2.5 Enloyn duTikwv €LdwV TIOU TIEPLEXOUV HOPLA. IE EVIOUOATWONTIKES
duotnTeg

1o mAaiolo NG mapoloag SUTAWUATIKAG £pyaciag mpoaypotonolndnke €psuva
Baong EAAnvikwv Apwpatikwv Qutwyv, Pe oKomod TNV emloyr GUTIKWV 0wV yla
TIEPOALTEPW UEAETN.

Qg 6pog avalntnong (Query) xpnolpomolndnke €vag aplOpog EVWoEWY ToU
oUpdpwva pe TponyoUUeveG MeAETEC SlaBOftouv evtopoanwOntiky Spdon n/kat
oAAnAenidpaon pe OBPs tou kwvwra A. gambiae. JUYKEKPLUEVA, CUUPWVA PE TOUC
Krober et al.,2018 kat Thireou et al., 2018, Ta alB€pLa EAaLO OPLOUEVWV OPW LOTLKWV
dutwv €xouv T duvatotnta va anwbdouv ta OnAuka kouvouTiia Anopheles gambiae.
H ouykekpluévn wkavotnta amodidetal otn ovotaocr toug, Kabwg PpéOnke Twg
TEPNAPBAVOUV XNULKEG EVWOEL OL OTOLEC €XOUV evtopoanwoOntikn Spaon. Xtov
Mivaka 1 epdpavidovral £EL amo TIg SPACTIKEG EVWOELS TIOU XpNOLUOTIOONnKaV w¢ 0pog
avalntnonc.[48, 49]

ErumAov, xpnolgomondnkav wg 0pog avalntnong TECOEPL, EVWOELG TIOU
g€xouv avadepbel mponyoupévwg va aAAnloemidpouv pe OBPs tou A. gambie
(AutAwpatikn Epyaocia E. Aua, EKMA 2014). [50]. (Mivakag 2)

Mivakac 1: Ovopacio kot Soun XNUKWY evwoewv [48, 49].

Xnuwkn Ovucia

Carvacrol

OH

Cumin alcohol

Thymol
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Cuminic acid
OH

Ethyl cinnamate /70

Butyl cinnamate \

(0]

Mivakac 2: Ovopacio kot Sopr xnUikwyv evwoeswv [50].

Xnuwkn Ovcia

o
Chrysanthenyl acetate \(
o)

F

Yomogi alcohol —
HO

HO

Terpinen-4-ol

Artemisia alcohol —
OH

H avalitnon npayuatonotndnke otn Baon dedopévwv AromaBase 20140625 twv
Kantsa et al.,2013, n omola mepAapBAVEL TN XNULKF) CUOTACN TWV TITNTIKWY PLYUATWV
a6 putd mou ocuMEXBnkav otnv EAAASa katd t Sidpkela twv etwv 1988-2013,
KaBwg KaL TNV OLKOYEVELQ, TO L60G, TOV YewypadLKO TTPocSLopLoUO KaL TNV aviioTtolxn
BiBAoypadia [51]. BpgOnke aplBuog putwv ta onoia mepAdpavay TOUAAXLOTOV pia
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N TEPLOCOTEPEG ATO TIG TIAPATIAVW EVWOELS, €K TWV OMolwv emAEXOnkav €L yla
TIEPALTEPW MEAETN HE PAon to MAROOG KOL TNV TEPLEKTIKOTNTA TWV ETUAEYUEVWY
Spaotikwy (Mivakag 3).

Mivakac 3: MapouoLAleTAL N OLKOYEVELQ, TO E(60C KAl N KOV OVOUACLO TWV ETUAEYUEVWV

dutwv [51].
Asterceae QFytoTera-Ken7611 -
Lamiaceae Mentha spicata Avoopog
Lamiaceae Origanum vulgare Piyavn
Lamiaceae Melissa officinalis MeAloooxopTo
Lamiaceae Lavandula angustifolia NeBavta

) Hybrid Lavandula ,
Lamiaceae Y , . AeBavtivn
intermedia
110 aBéplo éhato tou putol Bpioketal oe Stadkacia KATOXUPWONC EVPECLTEXVIAG
yla TNV Xprion tou

JUpudwva PE TV XNULKA avaAuon tou alBéplou eAaiou Tou GuUTOU TNG OLKOYEVELOC
Asterceae (QFytoTera-Ken761), ue mpogéAguon amnod tnv mepLoxr tou OAUUIoU, auTo
mep\apBAavel OpPKETEC OPAOCTIKEC oucoie¢ pe evtopoanwOntk 6&paocn. Mo
OUYKeKpPLHEVO peTtafl aAwv Bplokovtal kot ol evwoelg chrysanthenyl acetate, 4-
terpineol, artemisia alcohol, carvacrol, linalool, p-cymene, thymol, y-terpinene.
Emtiong, to putd Mentha spicata r} SUOGGHOC, Ao TNV EpLoXn TNG Pntivng Miepiag kat
HETAEL GAAwV evwoewv meplhapBavel tic evwoel methyl cinnamate, 4-terpineol,
linalool, carvacrol, p-cymene, y-terpinene. Metafl TwWV €EVWOEWV TOU
tavtonowBnkav oto ¢utd Melissa officinalis | peAloodxopto amd TNV TMEPLOXN
Aumehakia Adploag meplthappavovtatl ot methyl cinnamate, carvacrol, linalool, p-
cymene kal y-terpinene [52]. To atB€pLo €Aato tou putou Origanum vulgare, ano Tnv
Oeooalia, mepAapPfavel w¢ KUPLA CUCTATIKA carvacrol, p-cymene, thymol kat y-
terpinene. EmutA€ov to alBéplo €Aato amnod to ¢utod Lavandula angustifolia ) AeBavra,
anmod TNV Teploxn g Oecoallog, TEPLEXEL WG KUpla cuotatika linalyl-acetate,
terpinen-4-ol, lavandulyl acetate. Télog to alBéplo éAato tng AeBavtivng (Hybrid
Lavandula intermedia), emiong ano kKaAAEpyeleg TG OcooaAiog, TEPAAUPBAVELS TLG
XNULKEG evwoelg linalyl acetate, 1,8 cineol, limonene, p-cymene.

ITn Oouvéxela Tpaypatorowndnke avalntnon aBépuwv  glaiwv  EAANVIKAG
KOAALEPYELOG Ao TA TOPAMAVW GUTA UE MPOATALTOUHEVO TNV SlabBeoiudtnTa NG
TMANPOUG XNMULKAG avaAuong wote va eival duvatr (a) n eyyunuévn oclotaon
(xnuewodTUTOG) 0 €va TEAKO evtopoamnmwOnTko Tpoidv (B) n mMpoodloplopds TG
TIEPLEKTLKOTNTAG OAAEPYLOYOVWY, TOELKWYV KOL €V YEVEL EVWOEWV TIoU Teplopilovtat
anod T¢ Evpwrnaikég Odnyieg acdaleiag yia Tnv xprion toug oto S€ppa kat (y) n
TOUTOTIOLNON O€ EMOUEVO OTASLO TWV EVWOEWV TIou aAAnAoemibpouv pe TG OBPs.

Me e€aipeon to alBéplo €Aalo tou Sudopou (Mentha Spicata) to omoio eival
Kwellkng mpoéheuong, kabwg dev katéotn duvatn n npounBsia EAAnvikoU delypatog
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TIOU va. cUVOSEVETOL ATO EYYUNUEVO XNUELOTUTIO, TOL UTTOAoUTal aBEpla €Aata, Tou
Xpnolgomnolnénkav otnv mapovuaoa gpyacia, mapaxbnkav anod ¢utd nou ¢dlvovtal o
Sladopeg meploxéc ¢ EANASQG. Tuykekpluéva, ta alBépla élalo HeEALOCOXOPTO
(Melissa officinalis), Aefavta (Lavender essential oil), plyavn (Oregano essential oil)
kat AeBavtivn (Lavandin essential oil) mapackevalovtat and BLoAOYLKEG KAAALEPYELEG
otn Osococalia. To abBéplo €Aawo QFytoTera-Ken761 (Organic essential oil)
TapaokevaleTal amo KAAALEPYELEC puTwV oTo MNALo.

2.6 MNpoabLoplopog TEALKNC CUYKEVTPWONG OE ipolovta S€ppatocg yla
CUPHOpdwWOoN HE Toug Eupwrnaikol g kavoviopoug aodaleiog

Emetta ano tnv mpountela Twv mapandavw albéplwv eAaiwv mpaypotonotnonke
0 £AeyX0C TNG oUOTAONG TWV ALBEpLWV eAaiwVv wWC PO TNV CUPUOPPWON ToUCg KaTdA
IFRA (International Fragrance Association). Ta mpotuna IFRA yla to TeAlkO onueio
gvaloOntomnoinong S6€puatog neplappavouy 12 KOTnyopieg IFRA
[https://ifrafragrance.org/safe-use/code-of-practice-new]. OL katnyopieg TmoOUL
Bacoilovtal ota MPOTUTIA CUOTNHLKAC TOELKOTNTAG £XOUV TIEPOLTEPW 08NyroeL o€
umokKatnyoplomoinon twv Katnyopwwv 5 kat 10, odénywvtag oe ouvoAlka 16
Katnyopieg IFRA yla cuotnpuikn tofikotnta. Emiong, ta smtpentd opla s€optwvtal
oo TOV TPOTMO xpnong kot Slakpivovral oe mpoiovia EkmAuong (Rinse-off) kat
Anoppodwpeva (Leave-on). OL Katnyopieg mou eAéyxBnkav otnv mapovoa epyacia
Kol adopolv Sepuatik gvaloOntomoinon Kol CUCTNUOTLIKA ToflkotnTta £ival ot
TIOPOKATW :

e Koatnyopia 4: Npoidvta mou oxeti{ovral pe TO Apwia
e Katnyopia 5: Mpoiovta mou edoppolovial 0To MPOCWMO KOl TO CWHA
XPNOLUOToLWVTAG Ta XEpLa (MaAAUEG), Kuplwe anoppodwUeva
v’ Yriokatnyopia 5a: Mpoidvia Aoclov owpatog mou epapuolovial oTo
CWHO XpNOLUOTOLWVTAG Ta XEpLa (MaAAUEG), KUuplwg anoppodpwueva
v’ Yriokatnyopia 5b . Mpoidvta evudaTwong TPOcWTIToU Trou £papudovTal oTo
TTPOCWTTO XPNOILOTIOIVVTAS Ta XEPIa (TTAAGUEG), KUPLWG amoppodweva
v Yrniokatnyopia 5c: Mpoidvta kpéuag Xepiwv Trou epapupélovial oTa Xépia
XPNOIMOTIOIVTOG TIG TTAAGUEG, KUPiWS amoppodwHEVA
v Yrniokatnyopia 5d: Kpgpeg yia Bpédn, AUTavtikd yla pwpd Kot TaAK yLa
Hwpa

EmumAéov eAéyxBnke n UOmapén ouxva amaviwpevwv o€ albépla élala
oAAepyloyovwy evwoewv (Mivakag 4).

Apxka mpaypatomnolndnke avalntnon twv alAepyloyovwy Tou Tivaka 4 otn
ocuotoon Twy UTo e€€taon alBépLwv ehaiwv. Ev ouvéxela akoAovBnoe avalntnon Twv
UTIOAOLTTWV CUOTOTLKWY TOUG, E OKOTIO TNV EVPECNH TWV OVWTEPWY ETILTPENTWY OPLWV
Tou¢ o€ anoppodol peva Sepuatikd mpoidvta (Leave-on). H cuykekplpévn avalnitnon
npayuatonoldnke (a) pe Baon to ocuvodeutikd dUANO cupudpdwong katd IFRA
(ouB€pLo €Aawo Tou Suoopou) kat (B) tn Baon edouévwy «The Good Scents Company
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https://ifrafragrance.org/safe-use/code-of-practice-new

Information System»

(http://www.thegoodscentscompany.com/index.html).

Me

BdAon ta EMITPENTA OpLO KAOE CUOTATIKOU UTIOAOYIOTNKE N avWTEPN % TEPLEKTIKOTNTA
Tou aB€pLou ehaiou mou pmopel va mpootebel oe €va anoppodoUEVO SEPUATIKO
TPOLOV, WOTE KAVEVA OO TO ETUEPOUC CUOTATIKA VAl LNV UTIEPPALVEL TA ETULTPENTA

opLa (Mivakag 5).

MNivakag 4: Alota aAAEpyLoyOvVwY YNULKWY EVWOEWYV

Linalool
Limonene
Citral
Eugenol
Geraniol
Benzyl Benzonate
Coumarine
Benzaldehyde
Carvone
1-octen-3yl-acetate
Trans-2-hexenal
7-methoxycoumarin
Citronellol
Farnesol
Methyl eugenol
Furfural
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Mivakag 5: YOAOYLOMAG TNG EMITPENOUEVNG TTOCATNTACG AOEPLWY EAAiWV TTOU HOpPEL va XxpnotpomnotnBei, pe Baon toug EupwnaikoUg KAVOVEG

aodaleiag.

ABéplo EAato Emutpentd opa (% v/v)

Piyavn
(Origanum vulgare essential oil)

MeAloooxopto
(Melissa officinalis essential
oil)

<33 <1,6
Katnyopla 4 Katnyopla 5

AeBavta
(Lavandula angustifolia <0,6
essential oil)
NeBavtivn
(Hybrid Lavandula intermedia <23
essential oil)

Sample: QFytoTera-Ken761! <13,2 <4,44 <2,22 <0,74
(Organic essential oil) Kat. 5a Kar. 58 Kar. 5¢ Kar. 5p

Avdbopog?

< <
(Mentha spicata essential oil) <185 <092

Katnyopla 4 Katnyopia 5

1To cuBépLo £Aaio Bpioketal og SLadikacio KATOXUPWONG SLTAWHATOG EUPECLTEXVIAC VLA TNV XPKON TOU

Juotaon

MeploploTikoy
Mapdyovta o€

‘EAaito 100%

Carvacrol
76,6%

Geranial
18,4%

Terpinen-4-ol
6,76%

Terpinen-4-ol
1,94%

B-thujone
0,72%

Limonene
<18%
Carvone
<65%

Emutpemnta opLa
MNeploplotikov MNapayovta o€ mpoiovta
katnyopiag 4 kat 5

4%

Ma xprion o€ apwpaTa

0,6% 0,3%
Katnyopia 4 Katnyopia 5

0,043%
Mo xprion o€ KAAAUVTLKA TipolovTa

0,043%
Ma xprion o€ KOAAUVTIKA TTpolovTa

0,095% 0,032% | 0,016% | 0,0053%
Kat. 5a Kart. 5s Kat. 5¢ Kat. 5p

1,85% 0,92%
Katnyopia 4 Katnyopia 5

21A0£p1o €Aao Audopou Kivelikng mpoéAeuonc. Ta avwtepa MOcooTtd opifoval 0To cuVOSEUTIKO GUAAO cuppopdwong katd IFRA48
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2.7 Baktnplakda oteAéxn E.coli

Itnv mapoloa epyocia xpnolgornowdnkav Baktnplakd oteAéxn Escherichia coli
(E.coli) Origami B (DE3). Ta OUYKEKPLUEVO OTEAEXN TIPOEPXOVTAL Ao pia HeTAANAEN
Tou yovidiou lacZY twv kuttdpwv BL21 mou bivel Tn Suvatotnta akplpn eAéyxou Twv
ETUNMESWV £KPPOONG TWV KUTTAPWY PE TN XPAON TNG EMAYWYLIKNG €évwong IPTG. Ta
OUYKEKPLUEVO OTEAEXN epdavilouv avOeKTIKOTNTA OTA AVILBLOTIKA KOVOUUKIVN Ko
TETPAKUKALVN. EmumAéov SlaBEtouv petaAldatelg ota yovidla trxB kal gor, ol Omoleg
ouvelopEépouv otn dnuloupyia SLIOOUAPLEIKWY SECUWV OTO KUTTAPOTAaopa. TEAOC
SlaB<touv petdaén ota yovidia lon kat ompT, auvéavovtog tn otabepdtnTa TWV
TIapayOUEVWY TpwTeivwy [53].

Ta oteéxn elval LETAOXNUOTIOUEVA LE TOV TTAQCHLOLaKO popéa pET-22b(+), To omoio
TLEPLEXEL YOVIOLO AVOEKTIKOTNTAC OTO AVTLBLOTIKO OUTLKIAALVN [54].

2.8 Xpwpatoypadia

H xpwpatoypadia sivat pia péBodocg dtaxwplopol popiwv. H apxn the pebodou
Baoiletal oTn KATAVOUN TWV EVWOEWV, TIOU PBplokovtol oto umod peAétn Selyua,
ovaloya Twv WBLoTATWY Toug HETaty SU0 GACEWY, LLOC KLVNTAG KOL JLOC OTATIKAC. H
otatikn ¢aon pmopel va Pploketal eite ot otTeper, elte o uypn popdn
OKLVNTOTOLNUEVN OE €val O0TEPEO UTOOTPpWH. H Kwvntr daon, pumopel va Bploketal
eite og vypn, ite og agépla popdn Kal KIVELTAL KATA HKOC TNG OTATIKAC daonc. O
SLaXWPLOUOC TWV EVWOEWV oTnpilletal otnv oAANAETILOpACH TOUC UE TN OTATIKN paaon.
JuvnBwg XpnolpomolouvTol popla Ta omoila cuvdéEovtal otn otatikn $paon Kot
TIPOOSEVOUV UE EKAEKTLKO KOl avaoTPEPLUO TPOTIO CUYKEKPLUEVEG EVWOELC [55].

Yniapxouv Stadopa 16N xpwpatoypadiag, ta onoila Stakpivovral pe Bacn tn popodn
NG OTOTIKNG KO TNG KWVOUUEVNG PAong Katl Pe BAON Twv LOLOTATWY TOU €X0uUV Ta
pHopla Twv Selypatwyv. Me outov tov TpOmo Slakplvetal o€ uypn 1 oépla
xpwpatoypadia, pe Baon tn uon TNG KWWOUUEVNG KOl TNG OTATIKAG $AONG, Kol o€
xpwpatoypadia otnAng, Aemtng otipadag kal xaptoxpwpoatoypadia, avaloya LE TO
UALKO OUYKPATNONG TN OTaTIKNG paong [55].

2.8.1 Yypn Xpwpatoypadia

H 1o kowa xpnotpomnoloUpevn HEBodog yLa Tov KabapLopo Twv MPWTIEivwy, gival n
uypn xpwpuatoypadia otnAng. O SLaXWPLOPOE TWV EVWOEWV HE TN XPAoNn NG
OUYKEKPLUEVNG HEBOGSOU, emiTuyxAveTal Ye TNV tomobétnon tou delypatog oe pia
OTAAN, otnv omoia To MANPWTLKG UAKO eival pia otepen otatiky ¢aon, mou
Slamepvdral anod pia vypn kwnt ¢aon votepa anod aoknon mieong (FPLC). H uypn
xpwuatoypadia othAng Sltabétel molkideg peBodoug, avaloya e TO TTANPWTLKO UALKO
Kal tnv apxn Slaxwplopol. OL KUPLOTEPEG amd QUTEC €lval n yxpwpatoypadia
goplakng 6ubnong, n  xpwuotoypadia uvdpodofilkwv aAAnAembpdcewy, n
xpwuatoypadia tovrtoavtalAayng, n  xpwuotoypadio ocuyyEvelag Kol N
xpwuatoypadia avtictpodng daong [56].
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Moprakng AiBnong Y8podopBikwv lovtoavtaMayng Zuyyévelag Avtiotpodng Odong
AMnNAemuSpdoswv

Ewova 15: Kupla €i6n vypnc xpwuatoypadiag [57].

2.8.1.1 Xpwuartoypapia lovroavraiiayric

H péBodog ¢ xpwpatoypadiag ovroavtaAlayng Baoiletat otnv €AEn peTall
avtifeta dpoptiopévwv cwpattdiwv. Ot TPWTEIVEG UTOPOoUV va SLOXWPLOTOUV HE TN
OUYKEKPLUEVN XpwHatoypadiky HEBodo, kabBwe sival popla mou pmopouv va
tovilovtal [55]. Mo cuykekplpéva eival apdotepikad popla, dnAadrn étav n T tou
pH elval lon pe to LoonAeKTPLKO TOUG onpelo (pl), Tote eival oudetepa GOPTIOUEVEC.
Ye Tiu pH peyaAltepn amo to pl elval apvntikd GOPTIOUEVEC KAl UIMOPOUV va
ouvdeBolv oe UAIKO Tou elval Oetikd ¢dopTopEVO (0VIOOVTOAAAKTNG), EVW O€
ULKPOTEPN TLUN €lvol BeTIKA GOPTIOUEVES KaL IPOCSEVOVTAL OE 0PVNTLIKA GOPTIOUEVA
odalpidia (katioavtaAlaktng). Apou npaypatonolnBei e§lcopponnon tng otnAnG, Ue
KATAAANAO pUBULOTIKO SLAAU U yiveTal ELlCaywYr TOou Selylatog, 6mou avaloya Ue
TNV T tou pH Tou pubpotikol StaAUpatog n mMPwIeivn emAoyng ivatl KatdAAnAa
doptiopévn waote va poodebel 0To UALKO TNG OTATIKAG GACNG. 2T CUVEXELA YIVETOL
mAUON TNG OTAANG YLA TNV AMOMAKPUVON TWV N cuvdedepévwy popiwv. H mpwTeivn
ekKAOUETOL ME TNV avfnon TG oAatotntog, Kabwg Ta HOpPLO TOU AAATOG
ocuvaywvilovtol Tto TPWTEIVIKA popla yla tn olvdeon otn otnAn. AkoAouBel
KaBaplopodg tng otAng e StaAlupa UPNAAG LOVTIKAG LOXUOG Kal TEAOG yivetal
e€LlooppomnNon oto apxtko SLaAupa yla ek véou xpnon [57].
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Ewkoéva 16: Nopadelypa amopovwong KLag apvnTiKa ¢opTLoUEVNG TPWTEIVNG.[57]

Itnv napovoa gpyacia xpnotpomnotndnkav ot otnAeg HiTrap Q FF, Resource Q kat
Resource S.

H HiTrap Q StaB£tel Otk GopTIOUEVN OTATIK PACH KAl CUYKOTOAEYETOL
OTOUG LOXUPOUC oVIoOVTOAAAKTEG. To eUpog pH elvatl petafy 2-12 kal to OpLo
6€opeuong tng otNANG Twv 5 mL, eival yla peydAa popla 15 mg (thyroglobulin), yia
peoailov peyeboug popla 600 mg (HSA) kat yia pkpd popta 550 mg (a-lactalbumin).

H Resource Q &laB€tel otn otatikny NG ¢pacn BeTikA GOPTIOUEVO UALKO Kot
elvat Loxupd avioavtaAAaktikr otiAn. To 6plo éopevong eival 45 mg (BSA) yia tn
otnAn tou 1 mL kat 270 mg (BSA) yia tn otiAn Twv 6 mL, evw to €0pog Tou pH elvat
2-12. H Resource S 8laB€tel apvnTika GoPTIOUEVO UALKO KOL OVIKEL OTNV KaTnyopio
TWV LOXUPWV KaTloavtaAAaKTwV. To 6plo S€opeuong eivat 45 mg (BSA) yia tn otiAn
Tou 1 mL kat 270 mg (BSA) yia tn othAn Twv 6 mL, evw to €0pog tou pH eival 2-12. Ot
otnAeg Resource Q kat Resource S SlaB£touv cwpatidla pkpotepou peyEBoug ev
ouyKploel pe Ta cwpatidia tng otnAng HiTrap (15um évavtt 90um), pe amOTEAECUQ
va ipoodEPouv PeyaAUTeEPN EVKPIVELA OTOV KOBAPLOUO TWV MpwTeivwy [57].

2.8.1.2 Xpwuatoypapia Mopiaknc Auidnoncg

O SLaXwpPLOPOG TWV EVWOEWV HE TN Xpnon xpwuotoypadiag poplakng Stnbnong
otnpiletal oto péyeBoCg TwV AVOAUOUEVWY POopLlwy, OMOTE 0 SLaxwpPLoUOg AapBavet
Xwpa pe Baon To popLakd Toug BAapog. To UALKO TANPWONG AIMOTEAELTOL ATIO KOKKOUG
LLE OTIEG OUYKEKPLUEVOU HEYEBOUG, oL omoieg Snuioupyouv pia datdaiwdn Stadpoun
pHéoa amod tov omoio TpEmel va SLEPBouv OAO TOL CUCTATIKA TOU UTO €f€tacn
Selypatog. Ta poépLa ekAovovtal Katd Tagelg peyéBoug wg e€AG:

*

s Ta peyaha popla dv umopouv va eLoEABoUV 0TOUG TTOPOUE TNE TINKTAG Kall
ekAovovtal TpwTta

7

s To UKPOTEPA POPLA ELOEPXOVTAL OE SLADOPETLKA TTOCOOTA OTOUG OPOUG,
SnAadn katavépovtal HETAEY TOU OYKOU TOU UYPOU EVIOG KO EKTOC TWV
TIOPWV Kal eKAovovTal Katd TAEELG LeYEBOUC
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¢ Ta oAU pLKpa popLa ELoEp)OVTaL €€ OAOKANPOU HECO OTOUC TTOPOUC Kall
€KAOUOVTOL UE HEYAAEC TTOCOTNTEG PUBULOTIKOU SLOAUHATOG.

H Owadikaocia Eekiva pe tnv eflooppomnon TN OTAANG, n omoia
Tpaypatomnoleital pe To StaAupa €kAouong. AkohouBel n edappoyn Tou TPWTEIVIKOU
Selypatog kal €kAouon Twv KAAOUATWY e TouAaxLotov évav oyko otnAng (CV). Zto
TéAog tng Sadlkaoiag yivetal emava-eflooppomnon ¢ otAnG, o€ KATAAAnAo
SLaAupa anoBrkeuong LEXPL TNV EMOUEVN Xprion [58].
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Ewéva 17: A) IXnUATIKA QTEKOVIon TG SOUNG Twv KOKKWV TIou PBplokovial oto UALKO
TARPwWONG TG otnAnG. B) Daivetal o Tpomog e Tov omoio to Selypa Ba Staocyloel tn oTAAN.
Ta peydAa popla Sgv mepvAave HECA ATIO TO UALKO AN pwong, Ta Pecaia popla Stépxovtal v
MEPN oo TO UALKO avaAoya pe To PEyeBog, evw ta pikpd Staoyilouv 6An tn Sladpoun Tng
otnAng. C) I. Tvetal n eloaywyn tou deiypatog otn othAn. Il. Ta pikpotepa popla (Kitpvo)
KoBuotepolv TEPLOOOTEPO €V OUYKploel pe ta peydla (kokkwva). Il ‘Oco peyohitepn
andotacn dtavuoouv Ta poptla (UKo oTAANG), TG0 KOAUTEPOG SLOXWPLOUOG EMLTUYXAVETAL
HeTatL TwV MpwTeivikwy {wvwv [58].

2.9 HAektpodopnon Mnktrg moAU-akpUAaLSiov UTIO AMOSLATAKTLKEG CUVONKEG
(SDS-PAGE)

HAektpodopnon ovopdletal to GalvOUEVO KATA TO omoio éva Hoplo Pe KaBapod
doptio pmnopet va petakvnBet Stapécou evog nAektpikou nediou. H nAektpoddpnon
TIPAYLLATOTIOLE(TAL O€ TINKTH, N OTtola AELTOUPYEL WG LOPLAKOG NOUOG yLa TNV eMmitevén
Tou Slaywplopou. H taxltnta e TNV omola PETAKIWVELTAL N MPWTEIVN OTNV MNKTN,
e€aptdrtal amno tnv éviacn tou NAeKTpLlkoU Tediou, To kaBapo doptio TN MPWTEIvNG
Kol To cuvteAeoT TPLBNAG. Ta LOPLA TTOU £XOUV HEYAAO LOpLaKO BAapog ev pumopouv
va PETAKIVNBOUV eUKoOAa SLapECOU TWV TOPWV TNG TINKTAG, UE QMOTEAECUQ va
mapapévouy oxedov akivnta. Ta pecaiov poplakol BAapoug LopLa PETAKLVOUVTOL UE
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Sladopecg TaxLTNTEC avaAoyo ToUu HeYEBOUG TOUC , EVW TA ULKPA popla diaoyilouv
€UKOAQ TOUG TTOPOUG.

H nAektpoddpnon, mpayuatonoleitat eni Aemtol otpwpatog moAvakpulapidiou, To

omnolo oxnuatiletal pe tnv avtibpaon cupmoAlpepiopol akpulaptdiou kat N,N’-
pneBuAevo-8ig-akpulaptdiov. Me auTtov Tov TPOMo oxnuati{ovial HakpleG aAucideg
okpuAauidiou, oL omoieg ouvbéovtal HE €yKAPOlEG YEPUPEC popiwv  OLg-
okpuAautdiou, oxnuatilovtag €va MAKTWHA UE TIOPouG. To péyebog Twv mopwv
g€aptartal anod tnv avaAoyia otnv onoia Bpiokovtal ta U0 popLa KoL Ao TNV TEALKN
TOUC OUYKEVTpWON. Katd GUVETELD, N avénon TNE CUYKEVIPWONG Tou akpulautdiou,
€XEL WC OIMOTEAECMA TN HELWON TOU MPEYEOOUC TWV TOPWV, EVW N HEWON TNC
OUYKEVIpWONG Tou okpuAauldiou tnv avénornp touc. H ouykévipwon Tou
okpuAauidiou mou Ba xpnolpomolnBel, opileTal amd 10 HOPLOKO BAPOC Twv UTO
HEAETN MPWTEIVWV. 2TNV aVTiSpaon TOU GUUTIOALUEPLOUOU, CUUHETEXEL TO UTEPOELIKO
oppwvio (APS), To omoio mapéxel Tig anapaitnteg eAevBepec pilec, kat to N,N,N’,N’-
tetpapebulo-atbulevodiapivn (TEMED), to omoio KOTOAUEL TO OXNUOTIOUO TWV
eAelBepwv plwv. H avtidpaon Tou moAupeplopol Ba npenel va yivetal anouvcia Oy,
S10TL 10 O, beopeVel TIG eAeVUBepEC pllec TOU Elval AmapaitnTES yLa TNV KATAAUGT TNG
avtidpaong.
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A.
Acrylamide monomer N, N'-methylene-bis-acrylamide crossiinker, “bis”
[+]
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Ewkova 18: (A) Aopn twv evwoswv okpuhapidio kat N,N’-peBulevo-8ig-akpulapidiou, ta
omolo. cupmoAtpepilovtol pe TNV TPOoOAKN Twv KatoAutwv APS kat TEMED. (B)
Arnelkovilovtal to TToAUpEPR TIOU amoTteAoUV TNV TINKTH TS hAektpodopnong. Me udpoAuon
Tou akpuhaptdiou, ol oudétepeg KapPofuaplSlkEG opadeg ubpoAlovtal oe GopTIoUEVA
kapBofUALa.[59]

Jto Oeilypa twv mpwteivwy, mou Ba mpayuatornoinbel n  nAektpodopnon,
npootiBevral aviovia dwdekdkuAo-Beliko vatplo (SDS), ta omoia npoodibouv oTig
npwtelveg apvntikd ¢optio, kabBwg dnuioupyouvtal cupmAoka SDS-mpwteivng. H
noootnta SDS mou cuvlEETal otV TPWTEivn elval otabepr (éva poplro SDS/S0o
OLLVOEEQ) UE ATTOTEAECT LA TO GCUVOALKO 0lpvNTIKO HOPTLO TTOU ATTOKTA TO GUUITAOKO, Val
elval avaioyo pe tn poplakn pala tng mpwteivng. To oUUMAOKO KATEUBUVETAL TTPOG
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Tov Betika popTiopévo TOAO Kal N TaxuTNTa, Onws avadepbnke, eivatl avaloyn Tou
poplakol Bapoug NG Mpwrteivng. ZuvABwe yla va mpaypatonolnBsl mAnpng
amodlataén €ktog amd tnv mpoodnkn SDS, yivetal xprion aviidpactnpiwv mou
avayouv Ttou¢ OLoouAdLldikolg Oeopolg, OMwg N 2-pepkamtoaltfavoAln, Kal
npaypatonoleital Oépuavon otoug 100°C.

H mo dnuodAng néBodog SDS-PAGE, sival pwa pn ouvexn nAektpodopnaon, otnv
omola n mnKtr amoteAeital and dUo HEPN, TNV MNKTA erotoifagng Kal TNV mNKTn
Slaxwplopou, Ta omnola dtad€pouv we MPog To HEyeBOCg Twv opwy, To pH Kal tnv
LOVTLKN LoXV. H mnktn emtotoifagng, Stabétel peyaAlTeEpoUg TOPOUG Kal UIKPOTEPO
pH. O polocg TnG €ival va CUCOWPEVEL TIC MPWTEIVEC O Hia TEPLOX WOTE va
ELOEPXOVTOL OTNV INKTN StoxwplopoU we pta Aemtr {wvn (LETWTO), yla va emteuxOel
KaAUtepog Staxwplopog. Ot mnktég emotoifalng (stacking gel) kat Staxwplopov
(running gel) mapaokevdalovtal oe eninedn popdn, pe maxog 0,7 — 2 mm Kol HE
Sladopec dlaotaoelg. MNa TNV MOPACKEUT TOUC, XPNOLUOTIOLOUVTAL YUAALVEG TIAOKEG
KoL €l0IKEG  SLaXWPLOTIKEC Tawieg. OL TOOOTNTEC TwV  avildpaotnpiwy,
napouatalovral otov MNivaka, Kat e€aptwvtal amo tov apltdud Twv mnNKTwv nmou Ba
TOPOOKEVACOOUV Kal OO TN OUYKEVTIPWON TOU akpuAapwdiou. Itnv mapoloa
£pyaoio XpNOLUOTIOLNONKE TINKTH UE CUYKEVTPWOT TIOAUAKPUAQLSiou 15%.

Mivakac 6: Avtidpaotrpla yla tnv Napaokeur) mNKTwv Slaxwplopou (10 mL) kot mnKTwv
gmotoifatng (5 mL)

H.O 2,3 mL 3,4 mL
30% AkpuAapuidio 5mL 0,83 mL
1,5M Tris-HCI (pH: 8,8) 2,5 mL -
1 M Tris-HC (pH: 6,8) - 0,63 mL
10% SDS 100 pL 50 pL
10% APS 100 L 50 L
TEMED 4 pL 5 uL

Ta avtdpaotipla APS kat TEMED mpootiBevtal oto T€A0G, TPV TN MeTadopd Twv
SltaAvpdtwy petafy yudAwwv mAakwv, kabw¢ 6Sivouv TO €vauopa ylo Tov
TIOAUUEPLOUO. MpwTn MmapackevAleTal n NKT dlaxwplopou, Tomobeteital petagy
TWV TIAAKWV, £€TOL WOTE va KAAUTITEL TIEPLTIOU TO 75% Kot KaAUTTTETOL LE BOUTAVOAN, N
orola Oev emutpémel tnv emadni ™¢ Ue to O02. H BoutavoAn adatpeitatl pOALg
oAokAnpwBel n avtibpaon tou MOAUUEPLOMOU Kal TomoBeteital to SLAAupa TG
TiNKTAG emotoifagng. Ztn ocuvéxela epapuoletal mavw amo to StaAupa emotoiBagng
HLoL KATAAANAN TTAQOTLKA XTEVA YLO TO OXNUATIONO Twv dppeatiwy, ota omola Ba yivel
n elocaywyn Twv detypdtwy. To cloTnua apapével o Bepuokpacia dwuatiou yla

44

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 21:50:16 EEST - 3.23.102.234



nepimou 20 Aemtd, MEXPL va OAOKANPwWOEeL KoL O TOAUHPEPLOMOG TNG TINKTNAG
emotoifagng.

Mpwv TNV nAektpoddpnon, tTa Selypata avaplyvuovtal He pubuotiko StaAlupoa 5X
(Sample loading buffer: 0,25 M Tris—HCI (pH:6,8), 10% w/v SDS, 0,25% w/v Brilliant
Blue, 0,5M DTT kot 50% v/v yAukepOAn) pe avahoyia dsiypa/sample loading buffer
ion pe 4/1. H yAukepoAn auéavel to €81kO BApog tou Selypatog HE OKOMO va
TIOPOUEVEL OTO PPeATIO KOl N XPwoTikn Brilliant Blue xpwpatilel to deiypa ya va
daivetal To HETWMO KATA TN SLapKela tN¢ NAektpodopnone. Emetta ta Selypata
Bepuaivovtat yia 10 Aenmta otoug 95°C. Mpwv tnv nAsktpodpdpnon adatpeital to
XTEVAKL, YIVETAL N OuvappoAOynon TNG CUOKEUNG Kol TomoBeteitol pubuLOTIKO
Stadhupa (SDS Running Buffer) pe cbotaon 25mM Tris, 250mM yAukivn, 0,1% w/v SDS
kat pH: 8,3. H xprion tou pubulotikou SLoAUpATOG yivetal yia va dtafpéxovtal ol
eAeVBepeg eMIPAVELEC TNG TTNKTAG LETAEY TWV MAAKWV KAl yLa vo oxnuatiletot KAeLotod
KUOKAWHO PETA TNV edapuoyn Twv nAektpodiwv. 2Tn ouvéxela ta Selypata
tonoBetouvtal ota $ppedrtia, cuvdéovtal Ta NAEKTPOSLa Kot edpappoletal dtadopa
Suvaptkol 100V. MOALG ta Selypata eLo€pBouv otV TNKTH SLoxwpLlopol, TOTE n Taon
avéavetal o 150V kat n nAektpodopnon OAOKANPWVETOL OTAV TO HETWIO TWV
Selypatwyv TAcEL 0TO TEAOG TNG TINKTAG SLaxwpLlopou.

Ma tn epdavion Twv MPWTEIVIKwY {wVwV 0To MAKTWHA TS NAekTtpodopnong sival
QImOPALTNTO TO 0TASLO TNC XPWONG TOU TINKTWHATOG. APXLKA TO TIHKTWHLA TomoBeTeitatl
o€ Slalupa xpwong (staining solution) pe obotaon 0,1% w/v Brilliant Blue R-250, 50%
HeBavOAn kot 5% ofLlkd 0L, UTIO Mo avadeuaon yia epimou 20 AEMTA. 3T CUVEXELQ,
HeTadEpPeTal 0To SLAAV A amoxpwuatiopou (Destaining solution) pe ocUotaon 5%
ueBavoAn kat 5% ofko o0&, uTtd AL AvASELON, LEXPL VOL ATIOLOKPUVOEL N N eL8IKA
ouvOeSEUEVN UE TIG IPWTEIVES XPWOTLKN. [59]

2.10 MoooTtkomoinon mpwTteivwy

2.10.1 MéBobog Bradford

H péBodog Bradford, amoteAel pia ovvioun HEB0SO ylLa Tov MPOOSLOPLOUO TNG
OUYKEVTPWONG MPWTEIVIKWY Selypatwy. O mpoodloplopodg Baaoiletal otn xpron tng
Xpwotikng Coomasie Brilliant Blue R kol OUYKeKpPLUEVO OTO €UPOC TLHWV TNG
anoppodnonG tnNG. To CUYKEKPLUEVO avTLdpaoTpLlo €XeL EpuBpo XpwHA, TO omoio
OTOV TPOCOEVETOL UE TIPWTEIVN QMOKTA UMAE Xpwpa. H HeETOBOAR TOU XPWHOTOG,
odeiletal oe plo aviidpaon TOU TPAYUATOMOLETAL KATA TO OXNUOTIONO TOU
OUUMAOKOU XPWOTIKNA-TIPWTEIVN. M0 OCUYKEKPLUEVA, N XPWOTIKA avTldpd HE TA
opwvogeéa Twv MPwteivwy, Uetadépoviag ot Lovilouoeg opddeg €va eAeuBepo
NAEKTPOVLO, TIPOKOAWVTAG TNV amodlataén ¢ MPwTeivNg Kal w¢ €k ToUTOU TNV
€kBeon twv vbpodoPwv opddwv NG otov SlaAutn . OL ekteBeluéveg udpodofeg
opadeg, ouvdbéovtal pe Seopoug van der Waals pe ta popla TnG XPWOTLKAG,
oxnuatilovrag to cUUMAOKO, To omoio Sivel uéylotn anoppodnon o€ UAKOG KUUATOG
595 nm. OL TIHEG TIG amoppoPnong, elval aVAAOYEC LLE TN CUYKEVTPWON TNG TPWTEIVNG
oto Selypa. Anapaitnto Brua mplv tnv ektéAeon ¢ peBddou eival n evpeon tou
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ouvteleot amoppodnong (2A). O cuvieleotrig anoppodnonG MPOKUTTEL amd ULa
MPOTUTIN KOUMUAN avadopdg, n dnuloupyla tng omoia¢ yivetal HE TN XpPrRon
TMPWTEIVIKWY SELYUATWY HE YVWOTH OUYKEVIpWON. ZuvABwg xpnotpomnolouvral
TMPWTEIVIKA Selypata meplexouv BSA 11 AucolUun. H ocuykévipwon g MPpWwIEivng
umoAoyiletal ano v €N e€lowon [60]:

1
‘Oykog Aetyuatog (L)

mg — " .
C () = A595 - 24

MNa tnv mpostolpacia Twv Selypdatwv tomoBetovuvrtal 200ul avidpaotnpiou
Bradford 5X, 780uL H>O kat 20uL Seiypatog. 3tn OUVEXElA YivVETOL EMwWACn O€
Bepuokpacia dwuatiou yla mepinmou 10 Aemtd Kal GwWTOUETPOUVTAL.

Ta mAeovektrpata tng HeBodou ival otL amoteAetl pia taxeia kKot evaioBnTn TEXVLKNA
KOLL ETIITAEOV QTTAULTEL LKPEG TTOOOTNTEC MPWTEIVNC. To BACLKO PELOVEKTNUA TNG Elval
TO YEYOVOG OTL Ol TIPWTEIVEC TIOU TIPOEPXOVTOL OO SLAPOPETIKEG ATIOUOVWOELG
gudpavilovv dLapopég aTtnV avtidpaon He TN XPWOTLKA, KABWC Umopel va umapyouv
HLKpEC Sladopég otnv avadimAiwon toug [55].

2.10.2 QwtopTpnaon o€ pUAkog KUpaTog 280nm

Ta apwpatikd apwvoééa, dawvulalavivn, tpumtodavn, wotdivn Kal tupooivn,
Sleyeilpovtal og punkog KUpatog 280nm, pe amotéAsopa va divouv amoppodnon otn
OUYKEKPLUEVN TIEPLOXH TOU UTIEPLWEOUG PWTOGC. H CUYKEVTPWON TNE MPWTEIVNC SlveTal
oo tov tumo Beer-Lambert kat eival avaioyn pe thv anoppodnon [56].

A280=¢e b -C
Orou:

Azs0: N amoppodnon ota 280nm,
e: 0 ouvteheotn¢ anoppddnong (M1 cm?)
b: n ontikn dtadpopun tng kupeAidag (cm)
C: n CUYKEVTPWON TNG MPWTEIVNG.

H pétpnon twv delypdtwy npaypatomnoleital oe kupeAida xaAalla, KATAAANAN yla
HéEtpnon oe umeplwdeg dwe. To pacpatodwtopetpo pndeviletal Pe T XPHON
SLoAUpaToG TUGAOU pApTUPQ, TO OTtOLo amoTeAs(TaL Ao TO PUOULOTIKO SLAAUMA TNG
MPWTEIvNG. Enelta mpootiBetat 1L Selypatog To omoio apalwVETAL LUE TO PUBULOTIKO
OldAupa, o TEAKO Oyko (00 HME TOV OYKO XWPNTIKOTNTAG TNG KUWEALSOG. TEAOG
npoodlopiletal n TR anoppodédnong ota 280nm Kol UTTOAOYLIETAL N CUYKEVTPWON
Tou delypatog e tn xprion tng e€lowong Beer-Lambert.

H ouykekpluévn pEBOSOC xpnoLuomoleital cuxvd yla Tov TPOOoSLOPLOUO TNG
OUYKEVIPWONG TNG MPWTIEIvVNG, HETA TNV oAokAnpwaon tou kabaplopol. Ta Baocikd
TIAEOVEKTAMATA €lval OTL amalteital eAAXLOTOG XPOVOC yla TNV TPOETOLACia Tou
Selypatog kat emiong 6ev kataotpédetal n MpwTeivn. Ta PELOVEKTAMATA TNG LEBOSOU
elval ot bev elval auvotnpd moootik péEBodog, kabwg Paciletal otnv mbavn
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amoppodnon TWV APWHATIKWY KATOAOLMWY TNG MpwTeivng. Emiong ol ouvteAeoTég
anoppodnong Twv MPWTEIVWVY TOIKIAOUV, Kal 0€ TEPLMTWON Tou pa pwTteivn dev
TIEPLEXEL OPWHATIKA apwvoleéa amoppodd aocbevwe. TEAOG Umopel n TN TG
amoppodnong vo UTEPEKTIUNBElL Adyw amoppodnong amd Hopla VOUKAEIKWY
o&€wv.[55]

2.11 Aropévwaon Kat KaBaplopog Twv npwteivwv AgamOBP1 kat AgamOBP5

2.11.1 EtepoAoyn ekdppacn mpwielvwv o€ Baktnplakd Kuttapa

H éxdpaon avacuvdlaopévwy mpwteivwv oe Baktipla Escherichia coli (E.coli), eival
n mo dadedopgvn kat ¢ONvR pEBodog mapaywyng mMpwteivwy. Mo tnv emnttuxn
€kppoon mpémnel va AndOolv umoyPn oplopévol TTAPAYOVTEG, Ol OToioL TOLKIAouV
ovaloya ME TNV TPWTIElvn TNC e€mAoyng. € OUTOUG TOUG TIOPAYOVTEC
ocuuneptAapBavetat n emloyn Tou Kat@AAnAou ¢opEa KAwvomoinong, oL GUVONRKEC
£kppoong Kal KabBaplopou Kal o Tpomnog anodrkeuvong. MoAL cuxva mapouatalovrol
npoPAnuata kota tnv ékdppacn. Eva amod ta mo cuvnOlopéva poPAnpata ival n
£KPpoon TWV MPWTEIVWV 0 owpatia eykAelopou (Inclusion Bodies, IB). H o miBavn)
attia dnuoupyiag twv IB, eivatl 6tL To MePBAAOV TOU KUTTAPOMAACHOTOC &gV
ETUTPEMEL TN Snuoupyia Twv S1oouADLOIKWY Seopwy. Evacg TPOMOC QVTLUETWITLONG
TOU TPOPBAAUATOC aUTOU ival va eKKPLOEL N TPWTEIVN 0TNV MEPUTAQCHATLKI TIEPLOXN,
YEYOVOC OUWG TIou cuvoSeUETAL Ao Helwaon NG mapaywyng [61]. Itnv mapovoa
SumAwpatiky xpnowdomnolndnkav Baktnplaka kuttapa E.coli Origami B (DE3), ta
omola petaoxnuatiotnkav pe MAacpidia pET22b(+)-AgammOBP1 kot pET22b(+)-
AgamOBPS5.

2.11.2 Ynepékdpaon TG MPWTELVNG LE EMaywyn

IT0 OmePOVIO TNG AAKTOING O KataoTtoAéag PBpiloketal cuvdedepévog otn Béon
XELPLOTH TOU UTIOKLVNTH, TtapeUnodilovtag He auTOV TOV TPOMO TNV PeTaypadn Twv
yoviblwv Ttou omepoviou. H aAloAaktoln, TPOOSEVETAL OTOV KOTOOTOAEQ,
QITOAKPUVOVTAG TOV OO TOV XELPLOTN KAl EMAYEL TN METAypadn TwV yovidiwv. Itnv
napovoa SUTAWHOTIKN Xpnoldomownbnke o emaywyéag IPTG, to omoio eival éva
avaloyo NG Aaktolng Kal n Aeltoupylo TOU €lval avtiotolyn HE EKElvn NG
oAAoAaktolng [62].

2.11.3 AUon BakTnploKwV KUTTApWY

Me tn AUon Twv BaKTNPLOKWY KUTTAPWV ETILTUYXAVETAL N ameAeuvBépwon Twv
OUOTOTLKWY TIoU Bplokovtal evidg TNG KUTTAPLKAG MEUPBPAvVNG. AmtoteAel €va TOAU
ONUAVTIKO oTAdlo KaBaplopoU Kol ETUTUYXAVETOL HECW TOAWV SladopeTIKwWY
pneBodwv. Kpiowpo otadlo eival n emhoyn (oG [ MEPLOCOTEPWY KATAAANA WV HeBOSwv
KUTTAPLKAG AVONG, SLOTL N emAoyn pLag akatdAAnAng pebodou pmopet va emnpedoel
TOOO TN AELTOUPYLKOTNTA, 600 KaL TN dourn Twv mpwteivwy. OL péBodol BaktnpLlakng
AUonNG mou xpnoLuomolénkav otnv mapovoa pyacia, elvat ol €€AG:
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e Xnuwkn AUon, n omoia mepAapPAaveL Tn xprion evog SLAAUUATOG TTOU TIEPLEXEL
ATILA. QTIOPPUTIAVTIKA. TO QIMOPPUTIAVIIKO EVOWMOTWVETOL OTNV KUTTAPLKNA
HEUPBPAVN, UE ATIOTEAECHO VO KATOOTPEDEL TA ALTILSLOL KOl TLG TIPWTEIVEG TToU
TN CUYKPATOUV, SNHLOUPYWVTOC TOPOUG 0TNV EMLPAVELA TNG [63].

i’

0 0&?
WIS W

u.Il

/

\ _
Ewkéva 19: ZIXNUATIKA OTELKOVION  TNG
EVOWUATWONG QMOPPUTIOVTLKOU otnv
KUTTOPLK HEeUPpavn kot tn Slavolen twv
TOPWV ToU TipoKaAeL [63].

e EvI{upikn AUon, n omola EMITUYXAVETAL LE TN Xprnon evIUUwWYV TOU HUImopouV va
OTACOUV TNV KUTTAPLKA MEUPBpAvN, Omwc gival n Aucollun. Itnv mopovoa
epyaoia €ywve emumAedv xpnon InG VoukAedong Pevlovdong, n omola
QTolKOSOUEL T VOUKAETKA 0EEQ CUMMETEXOVTOG OTN HElwaon Tou lEwdoug Tou
Selypartog[64].

e AkouoTiky omnAaiwon kot Slatunon, PE xpnon umepnxwv. Evag Baoikog
TIEPLOPLOMOG TNG OUYKEKPLUEVNG TEXVIKNG €lval o Xpovog xpnong twv
unépnxwv. H peyaln Sidpkela, mpokaAel évtovn avénon tng Bepuokpaaciog
KOl Uropel va obnyrnoeL og UETOUCLWON TWV TPWTEIVwY. H TPOTELVOUEVN
xpnon eivat yia 30 SgutepOAenta Kol o€ cUVOUACGUO HE TNV MAPOUGCL LKPAG
OUYKEVTPWONG NTILOU OIMOPPUTIAVTIKOU [63].

2.11.4 KaBaplopog mpwteivwv He Xpwuatoypadia ovtoavtaAAayng

OL otAAeg lovtoavtoAdayng, Owabétouv odalplkd ocwpatidia mou  dépouv
OKLVNTOTIOLNEVEG LOVTIKEC OLASEC, oL omoleg dopTilouv Ta cwpaTiOLa elTe BeTIKA €lte
opvNTIKA. To E0WTEPLKO TNG 0TAANG €lval MopwOEG, Pe AMOTEAECHA va AUuEAVETAL N
eowteplkn emiudpavela. Ta Bripata mou akoAouBouvtal Katd Tn xpwpatoypadia
tovtoavtaAAayng, elval ta e€NG:

E€looppdénnon (Equilibration): H €flooppdmnon emituyxdvetol Ue Tn XPHon Tou
SlaAupatog e€looppomnnong (equilibration buffer), to omoto eival idlo pe 1o Stdhvpa
ékmAuong (wash buffer) kat mepléxel pndevikn 1, ouvnBwe, HLKP) CUYKEVIPpWON
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ahatog. H eloaywyn Tou StaAvpatog otn otiAn amopakpUVveL To Stalupa atBavoAng,
TO OTolo XpnolHomoLeital yla Tnv amoBnkevon t¢. To mpwteivikd deiypa Bploketal
ouvnBwc oto i6lo } o€ MapOpUoLo SLAAUUA, LE OKOTIO VA UTIAPXEL OOLOYEVELA KOlL VOl
UNV TIPOYHOTOMOLOUVTAL EVTOVEG OAAAYEC TNC LOVIKAG LoXUOG. Katd to otddlo tng
efloopponnong mapatnpeitat otabepn, ke TR UV, kabwg &ev umapyxel
npoodepévn mpwrteivn ota opatpidia tng otnAng [57].

Equilibration

Ewova 20: Noapadelypo €€looppomnong ovioavialoKTkng otnAng. APIZTEPA:
AmelkovileTal TOo E0WTEPLKO TNG OTAANG, Omou Ppiokovtal ta Betikd dopTiopéva
odatpidla kat ta popLa Tou Slalupatog e€LooppomnNoNnG Ta onola dev elval apkeTd
LoVIopEVa wote va ipoodeBolv. AEZIA: AnelkovileTal To xpwHatoypddnua (Oykog
PUBULOTIKOU/CUYKEVTPpWON AAXTOG amelkovileTal He MITAE XPWHO) KOTA TO
OCUYKEKPLUEVO OTASLO, OToU N T Tou UV mapapével otabepr| (amelkoviletal wg
ykpLypappn) [57].

‘Eveon Seiypoatog kot €kmAuon (injection and wash): To 6eUtepo otadlo eival n
gloaywyn tou delypatog otn otnAn. ZT1oxog elvat va cuvéeBouv Ta embuuntd popla
ota odpalpidla, EVw Ta UTTOAOLTTA CUCTATLKA VA amopakpuvBoLv. lMNa va eriteuxBel n
ouvbeon elval anapaitnto to StaAupa Tou Selypatog va €xet To dlo pH kat tnv WdLa
LOVTLKA oYU PE To SLaAupa €looppomnong. Me auTOV Tov TPOTO, OL TPWTELVES TTou
SLaBétouv avtiBeto popTtio pe ekelvo Twv odaLpLSLwV, TPOCSEVOVTAL UE OVTLOTPENTO
TPOMo otn otNAN. 2tn cuvéxela akoAouBel n €kmAucn tN¢ oTAANG, ME To StdAupa
€kmAuong (wash buffer), To onoio tautiletat pe to StaAvpa e§lcoppdmnong. € AUTO
To 0Tadlo OAa Ta Mn OUVOESEpEvVA HOpLA QMOMOKPUVOVTOL amd Tn OTNAAN, HE
QIMOTEAECHA VA UTIAPXEL pLa av€non ¢ amoppodnong tou UV (Flow through) [57].
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Sample application and wash

NSGotiveh - \

charged -
proteins =

+*
Neutral or

positively Time/Nolume o
charged °
proteins

Ewova 21: Mapadetyua eloaywyng Selyuatog kat EKTAUONG ULXG AVIOAVTAAAQKTIKNG OTHANC.
APISTEPA: AnelkoVIlETOL TO E0WTEPIKO TNG OTHANG, OMOU TA QPVNTIKX POPTLOUEVA UOPLA
(mpaotva) mpoocdeévovtal ota VETIKA QOPTIOUEVA TQaLPidLa (KOKKLVA), EVW Ol UMOAOLTEG
npwteivec (Aeuka) bev ouvbdéovtal kal omMOUAKPUVOVTAL KATX TNV €KmAuon. AEZIA:
ATTELKOVIETAL TO XPWUATOYPAPNLO OTO CUYKEKPLUEVO OTASLO, OITOU mapatnpeital avénon tou
UV Aoyw tn¢ amoudkpuvong twv un cuveedeuevwy uopiwv [57].

‘EkAouaon (Elution): Adol oAokAnpwBOel To oTAdLO TNC EKITAUCNG KOL QTTOMAKPUVOOUV
Ta pn €81k ouvdebepéva popla, akoAouBel n €kAouon tng oTHANG HE Xpron Tou
StaAupatog €kAouong (Elution buffer), To omolo meptéxel avénuévn ouykeEvtpwon
ahatog (ouvnBwce NaCl). H abénon g aAaToTNTAG £XEL WG ATTOTEAECHA TNV avénon
NG LOVTIKAG LoXUOG Tou SLaAUpATOC Kol TNV ameAeuBépwon Twv cuvdedepévwy
Hopilwv amod ) otAn, Kabwg ta popLa Tou GAatog avtaywvilovtal ta cuvdedepéva
popla MPWTelvwv yLla T ouvdeon otn otnAn. Ta popla He HKkpotepo doptio
ekAolovtal TPWTA Kol akoAouBoUv Ta poOpla katd auvéavopevo doptio. To
OUYKEKPLUEVO 0TASL0 pmopel va mpaypatonolnBet pe SUo TPomouc: a) He edappoyn
SLoAUpaTOG €KAOUONG LE CUYKEKPLUEVN OUYKEVTPpWON aAatog (step elution) i B) ue
Babudwtn avénon ocuykévipwong tou SltaAupartog (Gradient). To TeAKO amotéAeoua
elvat n éxklouon twv ouvdedepEvwY TPWTEIVWY O KAACHATO OUEAVOUEVNG
oAQTOTNTAG KAl TPOOSLOPLOUOE TOU KAAOUATOG TIOU €lval EUMAOUTIOUEVO OTN
MPWTEivN Tou evéladépovtog pe SDS-PAGE [57].

50

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 21:50:16 EEST - 3.23.102.234



Elution 1
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Ewova 22: Napdadeypa Badbuldbwtng €ékhouong (gradient) piog avioavtaAAOKTLKAG oTHANG.
APIZTEPA: AnewkovileTal o TpOMOG LE TOV Omolo ta ovta Tou AAAatog avtaywvilovtal ta
ouvoebepéva HOpLO, HE OMOTEAECUO TNV QMOUAKPUVON TOUuC amd Tn otnAn. AEZIA:
Anelkovilovtal ta xpwuotoypadnpata tou kabe otadiov tng Babuldbwtng ékhouong, Omou
geudavilovral kopudég anoppodnong UV (mpdoivo xpwia), TToU avTLoToLXouV oTnV €KAouon
npwteivwy. H abénon tng aAatdTNTOC AVOTAPLOTAVETAL WG UITAE ypauun [57].

Avayévvnon (Regeneration): TeAeutaio otdadlo eival n avayévvnon tng otnAng, 6mou
Xpnotpomnoleitat Stalupa EkAouong e oAl uPnAn cuykévipwon ahatog (1-2 M). Zto
OUYKEKPLUEVO BriHa ETILTUYXAVETOL N OTOMAKPUVON OTOLOSHTIOTE Hopiou amo tn
otnAn, eite elval 6ka, eite pn eldlka ouvdedepévo. TEAoG n otnAn emava-
e€loopponeital yLa ek VEou xprnon, i anodnkevetal oto dtaAupa arnobnkevong [57].
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Regeneration

Ewova 23: MapdSelypa avayEvwwnoneg HLOG avioavVIAAANOKTLIKAG OTAANG.
APIZTEPA: AneilkovileTal TO ECWTEPLKO TNG O0TNAANG, OToU TpooTiBetal To
Sldhupa ékdouong oe PeyaAn ouykévipwor] (1-2 M), pe anotéAeopa tnv
QMOpAKPUVON OAWV TwV TPOCSESEUEVWY Hopilwv. AEZIA: Antelkoviletal To
Xpwpatodppddbnua, oOmou daivetat n avénon tnNg alatotntag (UmAe
YPOUUN) Kal pla pkpn avénon otnv amoppodnon tou UV, omoia
UTOONAWVEL TNV QMOUAKPUVON MLKPHAG TOOOTNTOG EVATIOHUEIVOUOOC
npwrteivng [57].

2.11.5 KaBaplopog npwteivwv pe xpwpatoypadia poplakng dpénong

H otiAn poplakng 6nnong (Gel filtration) xpnotponoleital yia to Stoxwplopd
TMPWTEIVWV HE BAon To poplako Toug HEyeBoG. To ecWTEPLKO TNG OTAANG AmoTeAELTAL
oo pia mopwdn UATPa, TNV onoia cuvBETouV odalpLlKA CWHATIOLA. Ta CUYKEKPLUEVA
odalpidia epdavifouv xnuikn kot Guoikn otabepotnta Kat enMuUTA£oy, eivat adpavn.
Ta Bripnata mou akoAouBouvtal KaTd Tn xpwuatoypadia poplakng dtnénong, elvat ta
e§ne:

E€loopponnon  (Equilibration): To mpwto otadlo kat o€ autd 1o €idog
Xpwpatoypaodiag eival n e§looppomnnon tng oTtHANG Ue to Staluvpa e€Llcoppomnong, To
omolo €lOXWPEL OTOUC TMOPOUG TNG MNTPAG, KAAUTITOVTOC TO KEVO METOEU TWwV
odalpldiwyv Kat Twv mopwv. To Stahupa e€looppomnnaong, Ba mpémet va eival iSlo pe To
Stahupa NG Kwntng ¢aong, dnAadn to SlaAupa EKMAUCNG. 2€ QUTO TO OTASLO N
anoppodnaon tou UV eival otabepn.

Eloaywyn Seiypatog kat €kAouon (Injection and Wash): To deltepo otadlo eival n
€veon tou belypartog kat akohouBet n €kAouon. H €kAouon MpayUATOTIOLE(TAL E TO
i6lo SldAupa mou xpnolponolibnke oto otdadlo g e€lcoppomnong. Ze autd To
otadlo, onwg avadEPBNKe Kal TPONYOU LEVWG, TA TPWTIEIVIKA Uopla Staxwpilovtoatl
OTO E0WTEPLKO TNG OTAANG avaAoya Pe To HEyeBoC. To yeyovog auto odeiletal otnv
nopwdn pATpa Kat ot SladopeTIKEC AmooTAoelg Tou dlavuouv ta popla. Oco 1o
HEYAAO popLako Bapog Stabétouv, Too0 To ypriyopa Ba dtacyicouv tn otAn, KabBwg
bev Ba pumopEoouv va ELoXWPHO0UV LECO OTO TIOPWEEC UALKO. AVTIBETA TA LKPOTEPOU
pHoplakol HeyEBOUG HOPLO, €LCEPXOVTAL OTNV TMopwdn HUATPQ, UE ATMOTEAECUA VO
Staoxilouv TN otAAN pe oAU ULkpoTepn TaxuTnTa. OL mpwTeiveg mou Ba ekAouoTtouv
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TIPWTEC, €LvVOL EKEIVEC HE TN UEYAAUTEPN TAXUTNTA KOl EMOPEVWG LLE TO HUEYOAUTEPO
Hoplako Bapoc. Emopévwe n €ékAouon Twv mpwteivwv akolouBel ¢pBivouoa oelpaq,
ocoov adopd To poplakod peEyeBoC toug [58].

2.11.6 Anopdvwon kal kaBapLopog tng npwteivng AgamOBP1
To yovidlo ¢ oodpnTIKng mpwteivng déopeuong 1 Tou KouvouroU Anopheles
gambiae (AgamOBP1) Bpioketal kKAwvomolnuévo otov ¢opea Ekppaong pET22b(+).
Itnv mapovoa gpyacia xpnotpomowndnkav Paktnplakd kottapa E.coli Origami B
(DE3), ta omoia petaoxnuatiotnkav pe to MAoopidio pET22b(+)-AgamOBP1. To
Hoplako Bapog tng mpwteivng eivat 14662 Da kal to pl: 5,53.

O kaBaplopog EAafe xwpa cUPPWVA LE TO TIPWTOKOANO TIOU TTEPLYPAdETAL ATIO TNV
Tsitsanou K. et al (2012) [65].

NPQOTH MEPA

ApxKa ylvetal mpoetolpocoia tou TpuPAiou pe 30mL LB-dyap Kal pe mpooOnkn twv
QVTLBLOTIKWY KapumeVIKMivn 50pg/mL, tetpakukAivn 12,5ug/mL kot Kavapukivn
15pug/mL ko tomoBeteital yio mpobéppavon otoug 37°C. It ouvéxelo oto tpuPAio
SlaomelpovTal PETAOXNUOTIOUEVA BaKTNPLOKA KUTTAPA, UTIO OTELPEC CUVONKEC, Kol
adrvetat yla emwaocn otoug 37°C yla epimou 48 wpeg.

AEYTEPH MEPA

Ao 1o TpuPAio TMou emoTPpwWONKE yivetatl emhoyr] U0 HOVASIKWVY QTIOWKLWY, N
KaBOepia amo tic onoieg epPoAtaletal oe 50mL Bpemtikol UALKOU LB, To omolo epLexet
Ta avTBlotikd aprkiAAivn 75ug/mL, tetpakukAivn 12,5pg/mL kot kKavopukivn
15ug/mL. MNa TNV avantuén Twv KUTTAPWVY, oL UYPECG KOAALEPYELEC TOOBETOUVTAL OE
avadeuopevo enwaaotrpa ota 200rpm,otoug 37°C, yia 18 wpsg.

TPITH MEPA

Amo kaBe pikpr) kKaAAlépyela cuAAéyovtal 2X20mL, wote va yivel eUBOALOCUOG OF
HEYAAEG QMOOTEIPWHEVEG PAAOKEG e Bpemtikd LB. OL pAdokeg mepleiyav ta
QVTLBLOTIKA aprtLkIAALYN 75ug/mL, TetpakukAivn 12,5ug/mL kot kavapukivy 15ug/mL.
JuvoAlka xpnotpomnotnonkav 4 GAACKeG, n kabepia amnod tig onoleg mepteixe 500mL LB.
Mpwv npaypatomnolnBbel o euPoAlacuods, amopoakpuvonke 1mL Bpentikol UALKOU, yLa
va xpnotpomnotnBet wg TuGAOG HAPTUPAG OTN UETETELTA LETPAOELG UE TO PWTOUETPO,
Omou mapakoAouBeital n avamtuén Twv KUTTAPWV. TN CUVEXELX TomoBeTtnOnkav yla
avamntuén oe avadeuvdpevo enwaotrpa, ota 220rpm, otoug 37°C, €wC N OMTIKNA
TIUKVOTNTA O€ PNKOG KUupatog 600nm, ¢tdoel kovtd otnv T 0,6. H cuykeKpLuévn
TR umodnAwvel mw¢ Ta kuTtapa Ppiokovtal otnv ekBetiky dpaon avamtuéng Toug.
‘Enetta npootiBevral otig KaAALEpyELleg SmL Tou emaywyéa untepékdpaon IPTG ImM
KOl EMAVOTONMOBOETOUVTAL OTOV EMWOAOTAPA Yo 4 wpeC. Me To TEPAC TwV 4 WPWV,
npayuatomnoleitat puyokévipnon twv kaAAepyswwv o€ 4.000g, otoug 4°C, ywa 30
Aemtd. To unepkeipevo amopakpLvOnke, evw to inua (pellet) mou mpokUMTEL OO TN
duyokévtpnon, duldcoetal otoug -22°C.
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TETAPTH MEPA

‘Eywve mpoetolpooio 50mL puBuiotikov Stalvpoatog Avong pH:8 (Lysis buffer), pe
ocuotacn 10mM Tris/HCl, 2mM EDTA, 0,1% Triton, 1X Roche Complete, ImM PMSF.
To lnua tomoBeteital otov mMAyo PEXPL va Eemaywoel Kot SLOAUTOTIOLE(TAL PE TO
StaAupa Abong. Xpnowpomotwouvral 20mL ava 1Lt kaAAépyelag. Emiong mpootiBetal
1uL Bevlovaoncg katto Seiypa emwalgtal umo nra avadsuaon otouc 4°C, yla 15 Aenta.
ITN OUVEXELQ TIPAYLOTOTOLETAL AUGH TWV KUTTAPWV HE TN XProN UNEPNXWV LE TOV
€€n¢ tpomo: 15 Seutepodemta edappoyn umepnxwv/15 dsutepolenta navon ylo 8
KUKAOUG. TEAocg yivetatl untepduyokévtpnon tou deiypatog os 42.000 rpm, otouc 4°C,
yta 30 Aemtd. H amopdvwon tng AgamOBP1 mpaypatonoleital o€ tpia otadla, Ue TO
avtopatononpévo cvotnua ACTA-FPLC. OAa ta SLaAUpOTOL TTOU XPNOLUOTIoLoUvVTaL
yla TV anopovwaon, sivat ¢pAtpaplopéva, pe eidtpo mopwv Stapétpou 0,22um Kot
OMOEPWHEVAL.

1° Brjpa: Xpnotpomoleitat n avioavtaAaktiky otnAn Hi-Trap Q FF (5mL), n omola
glval mpomAnpwpévn pe 6% dlootaupol pevng ayapolng katl Stabtel upnAn pon. H
gfloopponnon tne otHANG yivetal pe to Stahvpa €kmAvong (Wash Buffer A) pH:8, to
orolo £xeL cuotaon 10mM Tris(HCI). 2tn ouvéxela elodyetal To deiypa kat akoAouBOel
TO 0TASL0 TN EKTTAUONG, TO omoio Slapkel €éwg n amoppodnon tou UV va mapet Tnv
T 0. Emewta mpaypatonoleitat To otadlo ¢ €kAouong, KAtd TO omolo
xpnotpomnoteital to dStdAvpa ékhouvonc (Elution Buffer B) pe pH:8 kat cuotaon 10mM
Tris(HCI) kot 1M NaCl. Ito ocuyKekpLpuévo otadlo n €KAoUCH TIPAYLOTOTOLELTAL PE
BaBudwtn avénon tng ahatotntoc and 0-500mM. TuAAéyovta Ta KAGGUOTO TTOU
TiEPLEXOLV MPWTELVN Kal tpayuatonoleital nAektpodopnon SDS-PAGE 15%, e okomo
TN oUA\OYN MOVO TwV KAAOUATWYV TIoU TEPLEXOUV TNV mpwteivn AgamOBP1. TéAog
npaypatomnoteital Stamibuon Twv EMAEYUEVWYV KAOOHATWY EVOVTL SLOAUUOTOC
Tris(HCI) 10mM, yia va. amopakpuvBel To aAdtL and to Selypa Kal va UMopECEL va
npocbeBel otnVv emopevn otnAn.

NEMNTH MEPA

2° Bfjpa: Xpnotpomoleital n avioavtaAAakTikr) otiAn Resourse Q (6mL), n omola sival
TPOTANPWHEVN HE TOAU-0Bep-a1Bep-ketovn (PEEK) kat StaBétet vynAn pon. H
e€loopponnaon tng otAng yivetal pe to StaAupa ékmAvong (Wash Buffer A) pe pH:S,
To omoio €xeL ovotacn 10mM Tris(HCI). Ztn ouvéxela slwodyetal 1o Selypa Kot
akoAouBel o otadlo NG €kmAuoNG, To omolo Stapkel €wg n anoppodpnon tou UV va
AdBet tv tun 0. Emetta yivetal to otddlo tng €kAouong, Omou XpnoLUOTIoLE(TAL TO
StdAupa €khouvong (Elution Buffer B) pe pH:8 kat cvotacn 10mM Tris(HCI) kot 1M
NaCl. Zto ouykekplpévo otddlo n €kAouon mpaypatomnoleitat pe Badbudwti avénon
™¢ aAatotntag ano 0-300mM. ZuAAéyovTa T KAQGCLOTOL TIOU TIEPLEXOUV TIPWTELVN Kall
nipaypatonoleital nAektpodpopnon SDS-PAGE 15%, e okormo tn emhoyn kot cuAAoyn
TWV KAQOUATWV TTOU TIEPLEXOUV TNV TPwTeiv AgamOBP1.
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EKTH MEPA

3° BApa: Ta emAeypéva KAQOUOTO EVWVOVIAL KOL CUUTIUKVWvVovTAl Pe ¢iAtpa
ouunukvwong 10MWCO, oe teAlkd Oyko 0,5mL. ITn OUVEXELQ XPNOLUOTIOLETOL N
oTAAN poplakng dténong Superdex 75, tng omoia To MANPWTLKO UALKO amoTteAeital
ano piypa de€tpavng kat ayapolng Kot Unopet va Sltaxwploel MpwITEIVEG UE LOPLOKO
Bapocg 3.000-70.000 Da. H e€looppdmnaon tng oTHANG MPayUATONOoLE(TOL e TO SLAAupa
efloopponnong (Buffer C) pe pH:8 kat cuotaon 10mM Tris(HCI) kat 200mM NacCl.
AkolouBouv n sloaywyn tTou delypatog kal n €kAouon tng mMpwteivng pe to dLo
SlaAuvpa. Emelta cuAAéyovtal OAa Ta KAQOMOTO TIOU TIEPLEXOUV TIPWTEIVN Kol
npaypatonoleital nAektpodopnon yila tnv evpeon tg OBP1. TéEAog Lotepa amod v
€TAOYN TWV KAACOUATWY HE TNV EMOUUNTH TIPWTELVN TO CUVOALKO TIPWTEIVIKO Selypa
udlotatal cupmikvwon, o TeAK ocuykévtpwon 15mg/mL, pe t xprion ¢iAtpou
ouunukvwong 10KD MWCO, ue puyokévipnon og 3.500 g, otoug 4°C. [65]

2.11.7 Anopdvwon kal kaBaplopog tng npwtetvng AgamOBPS

To yovidlo t™¢ oodpntikng mMpwrieivne &éopevong 5 (OBP5) tou Kouvouriou
Anopheles gambiae Bpioketal KAwvormolnpuévo otov popea Ekppaong pET22b(+). Ztnv
napouoa epyacia xpnowuomnotiOnkav Baktnplakd kuttapa E.coli Origami B (DE3), Ta
orola petaocxnuatiotnkayv pe to mAaouidio pET22b(+)-AgamOBP5. To poplakd Bapog
™¢ mpwrteivng eivat 14380,85 Da kot to pl: 8,53.

H mpwteivn amopovwdnke clUpPwva PE TO MPWTIOKOANO TOU avamtuxbnke oto
mAaiolo tneg Atdaktoptkng Atatprc tne kac. Navaywwta Atyypn [45, 46].

Ev cuvtouia n unepékdpaon TNC MPWTEIVNC Iep\oUBAVEL TO TTOPOKATW otadLa:

A. Ytepen KOAMEPYELO LETOOYXNUATIOUEVWY BaKTNPLlwV

B. KaAAépyeleg UikpoU Oykou

C. EpBOALaopOg KaAALEPYELWY HEYAAOU OYKOU Kal emaywyn He IPTG
D. ZuA\oyn KUTTApWV HE GUYOKEVTPNON KAl AUCN TWV KUTTAPWY

0 kaBaplopdc TNE NPWTEIVNC MEPAOUBAVEL TOL TTOLPOKATW oTASLOL

E. Amopdvwon kal KaBaplopdg owpatiwv eYKAEWOHOU oUpdwva PE TO
TIPWTOKOAAO TIoU €XEL EPLYPADEL TTPONYOUUEVWE Ao Toug Tsitsanou KE at al
yla Tov kaBaplopd tng AgamOBP48 [66] petd ano tponomnoinon [45, 46].

F. H avadiataypévn npwteivn anod 1o nponyoupevo otadlo kabapiotnke Ue TNV
epapuoyy otadiou avioavtaAAAKTIKAG Xpwpoatoypadiag pe Pabudwrtn
avénon tng aAatotntag NaCl akoAouBoUpevn oMo KOTLOVOVTAAAQKTLKA
xpwuatoypadia kat Eva teAlkd otddlo xpwpatoypadiag poplakng Stibnong.

To teAko delypa duyokevipeital, yia va yivel dtavyaon, oe 15.000g, yla 10 Aemta,
oTtou¢ 4°C. EMELTO CUMITUKVWVETAL, OE TEALKH OUYKEVIpWON 15mg/mL, pe t xprion
diAtpou ocuunvkvwong 10KD MWCO, ue duyokévtpnon og 3.500 g, otoug 4°C kal
amnoBnkeveTal.
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2.12 OOOPLOUOUETPLKOG TTPOCSLOPLOHOG

OL ®Bopilovteg LyvnOETeg moAkotntag (fluorescent polarity probes) opilovtatl wg
OpyaVIKA popLa, Ta omoia dtabétouv tnv kavotnta va ¢Bopilouv avaloya He TV
TIOALKOTNTA TouG TeplBarlovtog oto omoio Bpiokovral. H mpocdeon evog txvnbEtn
TIOALKOTNTAC OE €va POKPOUOPLO KOl N avaAuon tng cupnepldpopdc tou pOoplopol
umopel va dwoel MOAEG ONUAVTIKEC TTANPOPOPLEC OMWC yLa TNV TIOALKOTNTA, TNV
npooneAaopuotnTa and tov StaAvtn, tnv sukaudia kat ™ Stabeoluotnta Twv
KEVipwv Tpocodeong. Otav £€vag yvnbEtng moAwkotntog Ppiloketal o vSATIKO
nieplBaAlov o $OOPLOUOG TTOU EKTEUTEL ElvVaL APKETA A0OEVC, EVW OE N TIOALKO
nieptBarlov o pBoplopog eival évtovog [67]. EmumAéov, n avénon tng £vtaong tou
$Boplopol ocuvodeleTal amd PETATONION TOU GACUATOC EKTIOUMNC TOU Hoplou o€
HULKPOTEPO UAKOC KUUATOC (UITAE petatomion). OLAdyoL yLo TOUG OTTOLOUG OL LYVNBETEC
TOALKOTNTAC udloTtavtal peyaleg Stakupdvoel ¢Boplopol ovaloyo HE TNV
TIOALKOTNTA Tou SLoAUTN umtipée avtikelpevo mMoAAwv epsuvwv. Q¢ Adyol €xouv
npotaBel n evdopoplakn Hetadopd ¢optiou, CUYKEKPLUEVEG OAANAETILOPAOCELG
SLaAUTN-6ladupévng ouaiag, meptAapBavopévwy Twv deopwv udpoyovou, LETAPOAN
™G HOoPLOKAG Slapopdwong, evOo-cUCTNULKN UETABACN OTNV TPUTAR KATACTAON
(triplet state) kot povodwToVIKOG GWTOIOVIOUOC. APKETEG ATTO QUTEC TLG SLASIKAOLEC
umopel va elval avtaywvloTikeG Kal eival SUoKoAo va TtpoodloploTel oo eival To
Kuplapyo [68].

To 1-NPN (N-phenyl-1-naphthylamine), mou xpnotpomnolnBnke og auth tVv epyacia
glval éva oudétepo popLo, To omoio $Oopilel Lotepa amod TNV MPOCOEDK TOU OE €val
udpodofo kévtpo. H Sléyepon AapPavel xwpa o€ UNAKOG KUUOTOG 337nm, evw N
HEYLOTN €KTOMMN Tou epdaviletal ota 460nm. Otav Bploketal cuvbedepévo oto
KEVIPO oUVOEONG MLAG TPWTEIVNG, TO MAKOG KUHMATOC TNG HMEYLOTNG EKTTOMMNAG
eudaviletal ota 406-410nm (Ewkova 24) [69].
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Ewova 24: Oaopa pBoplopol tou 1-NPN og eAelBepn (mpdoivn KapmUAn) Kot SECUEVUEVN
popdn (lwdng kapumuAn). Mpocapuoyr amno [70]

2.12.1 Ynohoylopog otaBepag npoodeong Kp kat ICsp tou 1-NPN yia Tig mpwreiveg
AgamOBP1 kaL AgamOBP5

Ta Sedopéva TwV MELPAPATWY CUAAEXONKAV Ao TO HETPNTH HIKPOTAaKWY VarioScan
Flash UV/Vis ¢Boplopol pe tn xprnon HikpomAokwv 384 ¢peatiwv Pe MUOUEva
HAUPOU XPWHATOC KAl N avAAucH TOug Mpaypatonofnkay amnd 1o mpoypappd
avaAuong Kwntikwv dedopévwy Prism [71, 72]. Ta mepapata npaypatonotionkay
€1 TpuTAOLYV, o Bepuokpacia 27°C. Q¢ xvnBEtng dBopLopol xpnoLomotBnke n
évwon 1-NPN, oe StoAUtn pebavodn (MeOH). Avtiotowxa, ta atBépla €éAata mou
xpnotpornowtdnkav PBpiokovtav Stohupéva oe MeOH. H TeAlky oUYKEVTIPWON TNG
MeOH o1o mpwTteiviko StaAlupa édtace €wg 2%. O TeAkdG Oykog ntav 100Ul kat to
PUBULOTIKO SLaAu A TTou Xpnotlpomnolndnke eixe cuotaon 20mM Tris(HCI), pH 8.0 kat
100mM NaCl (PuBuiotikd dtdAupa F).

2.12.1.1 YroAoytoudg Kp tou 1-NPN yia tnv npwteivn AgamOBP1

O umoAoylopog tng otabepdg mpocdeong Kp ywa tnv mpwrteivn AgamOBP1
npayuatonolnOnke oe StdAupa rou nepleixe 2uM AgamOBP1 o€ puBULOTIKO SLAAL LA
F. H kataypadn tou GACUATOG EKTIOUMNAG TIpayUATOTOONKE UETAED TWV UNKWV
KOpatog 350-500nm kot cUAAEXBNKav oL TLUEG armoppodnong ou Kataypadnkav o€
UNKog kUpatog 406nm, Omou mapatnpeital n péylotn évtacn tou ¢Boplopou. To
nelpapa de€dxbnke €1g TputAovy, pe tithodotnon ¢ évwong 1-NPN, pe okomo tn
otadlakn av&non TNG OUYKEVIPWONG TNG OTO TMPWTEIVIKO OSldAupa. O TEAIKEG
OUYKEVTpWOEeLG Tou 1-NPN daivovtal otov akdéAouBo mivaka.
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Ceeruai (LM) Vrpooerikng (KL) Copxui

0 0 0
0,58 0,2 293uM
1,7 0,2 586UM
3,6 0,2 1mM
5,5 0,2 1mM
7,4 0,2 1mM
9,4 0,2 1mM
11,4 0,2 1mM
13,3 0,2 1mM
15,2 0,2 1mM
17,1 0,2 1mM
19 0,2 1mM
20,9 0,2 1mM
22,8 0,2 1mM
24,7 0,2 1mM
26,6 0,2 1mM
28,5 0,2 1mM

2.12.1.2 YrioAoytoudg ICso twv atd€piwv eAaiwv yia tnv npwteivn AgamOBP1

O umoAoyLlopog TG ICso Twv aBéplwy edaiwv Sle€axOnke og MPWTEIVIKO SLAAUUA, TO
omoio mepleixe 2uM AgamOBP1 kat 10uM 1-NPN oe puBuiotikd StdAuvpa. Ta
StohUpata mapakatadrkng (stock solutions) Twv aB€pLwv eAaiwv napaockevalovral
¢dpéoka oe 100% MeOH. Eywe kataypadr tou GACHATOG EKTOUMNG UETALY TWV
UNKWV  KOpatog 350-500nm kot OUAAEXBNKav oL TIHEC amoppodnong mou
Kataypadnkav o€ HAKog KUpatog 406nm, Omou mapatnpeital n HEyLoTn €vtaon Tou
dBoplopov. Ta nelpapata dte€axbnkav €1 TpUTAoLY, e TITA0SOTNON TwV AlBEpLwy
elalwv, pe okomo tn otadlakr avfnon TNG CUYKEVIPWONG TOUG OTO TPWTIEIVLKO
Stahupa. Xpnowpomnotionkav 7 StadopeTIKEG CUYKEVIPWOELG alBEpLwY eAaiwY, OTWG
dalvetal otov akoAouBo mivaka.

Ceerun (% v/V) Vrpoodrikns (ML) Capyuci (% V/V)
0,001 0,2 0,496
0,0013 0,2 0,1501
0,002 0,2 0,3499

0,004 0,2 1
0,01 0,2 3,004
0,02 0,2 5,02

0,1 0,2 40,18
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2.12.1.3 YrnoAoyioudc Kp tou 1-NPN yia tnv npwteivn AgamOBP5

MNna tov mpoodloplopd tng otabepdg mpodcdeong Kp yla tnv mpwrteivn AgamOBP5
xpnotuornownke Stalupa ou mepteixe 5SuM AgamOBPS5 kat To puBULOTIKO SLAAupa
F. 2tn ouvéxela akoAouBnOnke n Stadikaocia mou meplypadnke yla Tov mpoodloplopd
Kptou 1-NPN tng mpwrteivng AgamOBP1.

2.12.1.4 YrioAoytoudg ICso twv atdgpiwy eAaiwv yia tnv npwteivn AgamOBP5

MNna tov mpoodloplopd TG ICso Twv aBéplwv ehaiwv otnv mpwteivn AgamOBP5
Xpnotuornotn0nke mpwteivikd StaAupa, to omnolio nepleixe 5uM AgamOBP1 kat 10uM
1-NPN og puBuiotiko dtadhvpa F. Itn ouvéxelwo akohouBnBnke n Stadikaocia mou
neplypadnke otov UTOAOYLOPO TNG ICso Twv aBéplwv glaiwv otnv MPWIEivn
AgamOBP1.

3. ATIOTEAEZMATA

3.1 Antopodvwaon Kat KaBapLopog mpwieivwy

3.1.1 KaBaplopog kal anopdvwon tng npwteivng AgamOBP1

Jto mpwto otadlo kaboplopol tnNe mpwteivng AgamOBP1 yxpnouwuomoleital n
avioavtaAlaktik) othAn HiTrap Q FF. To StaAupa e€looppomnong Kabwc Kal to
SLaAupa oto onoio BplokeTal To MPWTEIVIKO Selypa, €xouv pH 8. To pl Tng mpwTeivng,
Onwe avadEpBnKe Kol MPONYoUHEVWC, elval 5,53, eMOUEVWG N MPWTEIVN HEoA OTN
oTtAAn SlabEtel €va Loxupo apvntiko ¢optio, To omoio tng Sivel Tn duvatdtnta va
poodéveTal ota BeTIKA GOoPTIOUEVA LOVTO TOU MANPWTLKOU UALKOU. H e€looppomnon
™C¢ otNAnG €ywve pe to Wash Buffer A mou nepieixe 10mM Tris, pH 8. MNa thv £€kAoucon
xpnotuomnodnke to Elution Buffer B, To omoio meptleixe 10mM Tris kat 1M NaCl ka
BaBudbwty avfénon TNG OUYKEVTPWONG TOUu AAato¢ HME TN xpnon toy
QUTOMATOTONMEVOU UEIKTH Tou cuotripoatog AKTApurifier UPC 10. H BaBudwth
avénon t¢ ouykévipwong tou NaCl eixe wg anotéAeopa TNV KAaouatonoinon twv
TMPWTEIVWV KaTA TAEN PopTiou. ITn CUVEXELD TapATiOETAL TO XpwHaTOypAdnua Kal
Ta amoteAéopata TnG mnktng SDS-PAGE. Ita yxpwpatoypadrpata otov atova X
Bplokovtal o 6ykog (ML) kat n apiBunon Twv KAAGUATWY TTou GUAAEXBNKAV, EVW GTOV
aova Y Bploketal n anoppodnon (MAU) tou Selypatog mou e€€pxetal amod Tn oTHAN
0€ UNKOg KUpatog 280nm.
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mAU

3000

2500
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Ewkéva 25: Xpwuatoypadnuo mpwtou otadiou kabaplopou (HiTrap) tng AgamOBP1. Ta
kKAdopata 1-6 mepleiyav mpwrteiveg mou dev cuvdéBnkav otn otnAn (Flow Through), ta
KAdopata 7-9 tnv ékmAuon tng otnAng (Wash) kat ta umdlouta tnv €kAoucn Twv
ouvbebepévwy otn otnAn mpwteivwv (Elution).

M 1 2 3 4 5 6 7 8 M 1 2 34 56 7 8 9 10111213 14

80KDa >

80KDa >

25KDa >
2 25KDa >

17KDa >

17KDa >

11KDa >
2 11KDa >

Ewova 2626: 15% SDS-PAGE amoé tn otiAn HiTrap tng Ewova27: 15% SDS-PAGE amné t othAn HiTrap tng

amopdévwong g AgamOBP1. Awadpoury M: Mdaptupeg anopovwong tng AgamOBP1 . Atadpoun M: paptupag
TMPWTEIVIKWY poplakwy Bapwv. Awdpoun 1: Apxikd TMPWTEIVIKWY poplakwy Bapwv. Aadpoun 1-14: ta
Selypa. Aadpour 2-5: mpwteiveg ou dev mpoadévovtal kAdopata 18-31 amno to otadlo ékAouong (Elution)

otn otnAn (Flow through). Awadpoun 6-8: kKAdopota
£kmhuonc (Wash).

310 Seltepo OTASLO XpnoLUomoleital n avioovtaAAakTik) otiAn Resourse Q. Ta
TPWTEIVIKA KAAopATA TTou cUAAEXBNKav 0To Ttponyoupevo otddlo ewonxbnoav otn
oTtAAn, adou npwta £ywve dlanidbuon évavtl StoAvpatog 10mM Tris kot , 10mM NaCl
He pH 8, mpokelpéVou va PeLwBEeL N cuykévtpwaon alatog. H auénpévn cuyKEVTPWON
ahatog dev adnvel TNV MpwTeivn va ouvdeBel otn oTAN, XPELATETAL OPWG LA ULKPN
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TooOTNTA, TPOKEIEVOU va amodeuxBel n un ek ocuvdeon kat va auvénbel n
S\utotnta ¢ mpwteivng. Emopévwe n mpwteivn ocuvdéetal otn othAn Adyw TOU
oapvntikoU tn¢ dpoptiou oe pH 8 kal otn cuvéxela ekAovetal pe Babudwty avénon
¢ aAatotnTag Tou SLOAUUATOG EKTTAUCNC.

mAU

1500

1000

500

Ewkova 27: Xpwpatoypadnpua 2°° otadiov kabaplopou (Resource Q) tng AgamOBP1. Ta
kKAGopata 9-41 nepleiyav 1o EKAOUOUA TWV CUVSESEUEVWY OTN OTHAN TPWTEIVWVY.

80KDa > 80kDa >

25KDa > 25KDa >

17KDa > 17KDa >

11KDa > 11KDa >

Ewkéva 29: 15% SDS-PAGE amo tn otrjAn Resource Q tng
anopovwong tng AgamOBP1l. Awadpoury M: pdaptupeg
TMPWTEIVIKWY  poplakwy  Bapwv. Awdpoun 9-1: ta
KAdopota tng ékAouong 22-30.

Ewk6va 28: 15% SDS-PAGE a6 tn otrAn Resource Q tng
anopovwong thg AgamOBP1. Aladpopun M: HdpTupeg
TPWTEIVIKWY poplakwy Bapwv. Aladpoun 6-1: Ta
KAdopata 31-36 tng €kKAouong.
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210 Tpito otadlo Kabaplopou xpnoLlomoLeital N oThAN popLakng Stndnong Superdex
75. Auto to otadlo kabaplopou Baoiletal oto poplakd Bapog tng mpwrieivng. Ta
TMPWTEIVIKA KAAopata (30-33) mou cUAAEXOBNnKav amod to mponyoUUeVo otadlo Kot
TLEPLEXOUV TNV TPWTEIVN €l0dyovTal otn oTthAn adou MPWTA YIVEL CUUTUKVWON OE
TEAIKO Oyko 0,5uL. Adyw TOU HIKPOU HOopLaKoU NG Bapoucg n mpwtelvn ekAovEeTaL
nepinou ota 90mL.

mAU

150

100

50

0 11234/ 5/6/7[8/9/10]11]12/13]14|15/16/17/18/19/20,21|22/2324/25/26/27/28/2913031/32/33/34/35/36 45, 46
0 20 40 60 80 100 ml

Ewkova 30: Xpwpatoypadpnua 3% otadiov kabaplopol (Superdex 75) tng AgamOBP1. Ot
TPWTEIVEG ekAoUovVTaL avAaAoyd LE TO HopLako BApOg TOUG.

Metd to mépag Tou xpwuatoypadikol KaBapLopoU N MPwTEvn CUMMUKVWONKE Ue
¢iAtpo oupmukvwong 10KD MWCO oe TteAlkky ouykévipwon 15mg/mL. H
OUYKEVTpwaon Tpocdloplotnke pe tn Ponbela tng e¢lowong Beer-Lambert oe pnkog
KOpotog 280nm, pe €=1,183M21em™? kot b=1cm H anddoon kabaplopol sival 2-
5mg/mL kaAALépyeLag.
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80KDa >

25KDa >

17KDa >

11KDa >

Ewova 31: 15% SDS-PAGE OAWkO ylat TV Omopovwon Tng MPWTEivng
AgamOBP1. Awdpopury M: HAPTUPEG TPWTEIVIKWY HOPLAKWY Bapwv.
Awadpoun 1-2: to kuttapkd Selypa TPV Kol META TNV emaywyn IPTG.
Awdpoun 3: Lysate. Aladpoun 4: otrjAn otin HiTrap. Awadpoun 5: otin
ResourceQ. Awadpoun 6: Superdex75.

3.1.2 Antopdvwon kat kaBaplopog tng npwteivng AgamOBPS

H AgamOBP5 kaBapiotnke pe taxeia vypn xpwpatoypadia mpwteivwv cUpbwva Ue
TIPWTOKOAAO Tou Teplypadetal and toug [45]. Itn ouvéxela mapatibovtal To
Xpwpatoypadnuata twv Stadopwv otadiwv kabapilopol katl n avaluon SDS-PAGE.

mAU

1500

1000

500

1 | 2 | 3 | 4 | 5 6 | 7 ‘ 8 ‘ 9 ‘ 10 ‘ Waste
0.0 20.0 40.0 60.0 80.0 mi

Eikéva 32: Xpwpatoypddnuo mpwtou otadiou kabaplopou (Resource Q) tng AgamOBPS5. Ta
kKAdopata 1-5 mepleiyav npwrteiveg mou dev cuvdéBnkav otn otiAn (Flow Through), ta
KAdopata 5-6 tnv €kmluon tng otiAng (Wash) kat ta umolowuma tnv €kAoucon Twv
ouvdebepévwy otn otnAn mpwrteivwy (Elution).
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80KDa >

25KDa >

17KDa >

11KDa >

Ewkova 33: 15% SDS-PAGE amo tn otiAn ResourceQ tn¢ anmopévwong tng
AgamOBP5. Awadpouny M: HAPTUPEG TMPWTEIVIKWY HOPLOKWY Bapwv.
Awadpoun 1: Apxiko delypa. Aadpoun 2-6: OAEG oL MPWTEIVEG TIOU Sev
npoobédnkav otn otiAn (Flow through). Awadpoun 7-8: ta kAdopata 7-8
™G €khouong (Elution).

mAU

400

300

200

100

Ewkéva 34: Xpwpotoypdadnua 2° otadiov koabaplopol (Resourse S) tng AgamOBP5. Ta
kKAdopata 1-6 mepleiyav npwrteiveg mou dev ouvdédBnkav otn otAn (Flow Through) kat tnv
£kmAuon tng otnAng (Wash). Ta umolouna 7-15 meplelyav thv €KAouon Twv cuveebepévwy
otn otnAn mpwteivwv (Elution).
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80KDa >

25KDa >

17KDa >

11KDa >

Ewdva 35: 15% SDS-PAGE amo ) otAn ResourceS ¢ amopdvwong tne
AgamOBP5. Awadpouri M: HApTUPAG TMPWTEIVIKWY HOPLOKWY Bapwv.
Awabpopn 1: Apxiko Selypa. Awadpoun 2-7: OAeg oL mpwreiveg mou Sev
npocdebnkav otn otiAn (Flow through). Atadpoun 8-10: ta kKAdouata 7-
9 tn¢ ékAouong (Elution).

210 Tpito oTtadlo Kabaplopou xpnollomnoleitat n otnAn poplakng Stnbnong Superdex
75, 28mL. H mpwteivn ekAovotnke nepimou ota 10mL.

mAU
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[1]2[3]4 5‘6‘7‘8‘9‘10‘11‘12 13|14 15]16 17181920 |21[22[23[24 25|26 | 27|28 29 30
0.0 5.0 10.0 15.0 20.0 25.0 30.0 ml

Eikéva 36: Xpwpatoypadnpua 3% otadiov kabaplopol (Superdex 75, 28mL) tng AgamOBPS.
OLnpwteiveg ekAovovtal avaAoya e To PopLaKO BAPOG TOUG.
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80KDa >

25KDa >

17KDa >

11KDa >

Ewkova 37: 15% SDS-PAGE a6 t otriAn ResourceQ tng
anopévwong tng AgamOBP5. Aladpouny M: LapTUpES
TPWTEIVIKWY Hoplokwv PBapwv. Awadpoun 1: Apxiko
Selypa. Aradpoun 2-4: ta kKAaouoata 8-10.

TéNog n MPpwTEivn cuunukvwOnke pe ¢idtpo cupnukvwong 10KD MWCO oe teAkn
ouykévtpwaon 15mg/mL. H cuykévipwaon npoodlopiotnke pe tn BorOsta tng e€lowong
Beer-Lambert o€ pfikog kUpatog 280nm, pe £=0,446Mcm™ kat b=1cm.

3.2 PBOPLOPOPETPLKEG LEAETEG

3.2.1 Ynohoyopog ataBepag npoadeang Kntou 1-NPN

3.2.1.1 YrnoAoyioudg artadepdc npoobdeans Kp tou 1-NPN yia tnv npwteivn AgamOBP1
Ta eLpA AT YLO TOV UTIOAOYLOMO TG otaBepdg mpoodeong Kptng évwong 1-NPN yla
Vv nMpwteivn AgamOBP1 mpaypatonow|dnkav €1g TPUTAoUV, HE TITAOSOTNON TNG
€vwong 1-NPN kat cuykévtpwon AgamOBP1 2uM. ZuvoAikd xpnotluomnotnOnkav 17
Sladopetikég ouykevipwoelg 1-NPN (0, 0,58, 1,7, 3,7, 5,7, 7,7, 9,7, 11,7, 13,6, 15,5,
17,4, 19,3, 21,2, 23,1, 25, 27 kat 28,9 uM).

Apxka Snuoupyndnke pia mPOTUTN KApmUAn €vtaong ¢Boplopou pe xprion tou
SloAUpatog paptupa (control), To onoio dev mepleixe tnv npwteivn AgamOBP1. Me
QUTOV ToV TpOTo UTtoAoyiotnke n évtaon ¢Boplopol tng eAeVBepng évwong 1-NPN
anouvoia mpwrteivng.
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Ao to moapanavw Slaypappa, urtoAoylotnke n kKAlon tng euBeiac (a) n omoia LoouTaLl
ue 1,4469. H kAlon xpnolpomolOnke yla tov UTIOAOYLOHO Ttou ¢Boplopol Tou
eAelBepou 1-NPN o€ anouaoia npwteivng (background).

H Kptou 1-NPN yia tnv AgamOBP1 Bp£Onke va gival 4,50 + 1,63 uM. O umtoAoyLopOg
NG TMPAYUATONMOLNONKE PE TN XPNon TNG KN YPOUMULKAG TTaAvdpopnong eAaxiotwyv
TETPAYWVWY, TIPOCOPUOCUEVN O KOUMUAN KOpeopoU He TNV €€nc efiowon:

y = Bmax - + Background

Kd+ X

ormou Bmax: n péylotn T ¢Boplopol Kat X: oL CUYKevTpwoel tou 1-NPN.
ATo TIg TIHEG TTou AndOnkav adalpédnke n évtaon ¢Boplopol tou background, n
omnola UTtOAOYLOTNKE e BAON TNV MPOTUTIN KAUTTUAN TTou avadEpBnke moapamavw.
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@ 104
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3.2.1.2 YrioAoyiouoc oradepac npéodeonc Kp tou 1-NPN ya tnv npwteivn AGgamOBP5
Ta mepaparta yla tov urmtoAoyLopo tng otabepag npocdeong Kptng évwong 1-NPN yla
Vv nmpwteivn AgamOBP5 mpaypoatonolidnkav €1 TputAovy, Pe TItAoddtnon tng
évwong 1-NPN kot ouykévipwon AgamOBP5 5uM. JuvoAlkd peAetnOnkav 17
Sladopetikég ouykevtpwoelg 1-NPN (0, 0,58, 1,7, 3,7, 5,7, 7,7, 9,7, 11,7, 13,6, 15,5,
17,4, 19,3, 21,2, 23,1, 25, 27 kai 28,9 uM).

Apxka Snuoupynbnke pia mpotumn KaumuAn évtaong ¢Boplopou pe xprion Tou
SlaAUpatog paptupa (control), To omoio dev mepleixe tnv mpwteivn AgamOBP5. Me
OUTOV ToV TPOTO UTtoAoyiloTnKe N évtaon ¢Boplopol tng eAevBepnc évwong 1-NPN
anouoia mpwteivng.
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[1-NPN] pM

Ao 1o napanavw dlaypappa, urtoAoyiotnke n kKAlon tng eubeiag (a) n omola LoovTal
hue 1,3653. H kAion xpnolpomol)Bnke yla tov umoAoylopd tou ¢Boplopol Tou
eAelBepou 1-NPN oe anouoia npwteivng (background).

H Kptou 1-NPN yia tnv AgamOBP5 BpéBnke va eivat 6,031 + 1,095 uM O uTtoAOYLOUOG
NG MPAYUATOMOLNONKE HE TN XPNoNn TNG KN YPOUULKAG TaAlvdpounong elaxiotwy
TETPOAYWVWY, TIPOCAPHOCUEVN OE KOUTUAN KOpPEOHOU He tnv €€ng elowon:

y = Bmax - + Background

Kd+ X

omou Bmax: n péylotn T $Boplopol Kat X: oL CUYKEVTPWOEeLG Tou 1-NPN.
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3.2.2 NMpoadloplopog tng otabepdg ICso Twv atBépLwy Aaiwy ya tnv npwteivn
AgamOBP1

OL otaBepec ICsp Twv aBépuwv elaiwv, mpoodlopiotnkav oe SlaAvpata Tou
nepleiyav 2uM AgamOBP1, otaBepry ouykévipwon ¢ évwong 1-NPN 10uM kat
puBULOTIKO Stahupa 20mM Tris, 100mM NaCl. Ta elpdpata mpaypatonotyonkay g
TPUTAOUY, pe Tithodotnon atbéplov eAaiou. JUVOAKA HEAETHONKAV 7 SLOPOPETIKEG
TIEPLEKTLKOTNTEG aBEpLwv eAaiwv (0,001, 0,0013, 0,002, 0,004, 0,01, 0,02 kat 0,1 %
v/v). H avaAuon twv dedopévwv mpaypatonoldnke oto mpoypappa Prism [73]. H
otaBepa ICso mpoodloploTtnKe HE TN XPAON TNC HUN YPOAUUKNG TaAvEpounong
eAaXLOTWV TETPAYWVWVY, TTPOCAPOCHEVN OTO OVTEAO EVOG onueiov (one-site model)
O€ OVTOYWVLOTIKEG ouVONKeG. O UTIOAOYLOMOG TTPAYUATOMOLNONKE UE TN XPAON TNG
e€ng e€lowonc:

Top — Bottom
1 + 10X-LogIC50

y = Bottom +

omou Bottom eival n tun ¢Ooplopol tou cuumAokou AgamOBP1-1NPN amouoia
alBéplou ehaiou kat Top eival n évtacn ¢OOPLOUOU OTN HEYLOTN CUYKEVIPWGON TOU
alBéplou elaiou. Emiong €ywve n petatpomnn tg évtaong ¢pBoplopov o %pBoploud
HE TN XPron Tou TUToU:

Ix — Imin

%Fluorescence = m- 100

ornou Ix elval n évtaon ¢pBoplopol oe KABe PETPNON, Imax ELVAL N €viacn ¢pBopLopoL
ToUu cupnAdkou AgamOBP1-1NPN xwpic tnv mapoucia atBéplou eAaiou Kat Imin €lvat
n évtaon ¢Boplopol otn UEYLOTN CUYKEVTPWON alBEépLou eAaiou.
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3.2.2.1 Mpoobiopioudc e oradepdc ICso Tou atdeptov eAalou tne piyavng yia tnv
AgamOBP1

H otaBepad 1Cso Tou atbéplou glaiou tng piyavng (Oregano Essential Oil) yia tnv
AgamOBP1 Bp£Onke va gival ion pe 0,001 + 0,0003 %v/v.
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204 ®
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Log (EO_OREGANO %v/v)

3.2.2.2 lNpoobiopiaudc ¢ otadepdc ICso Tou audéplou eAaiov Sudaou yia tnv
AgamOBP1

H otabepa ICso Tou atbéplou elaiouv Sudopou (Mentha spicata Essential Qil) yia tv
AgamOBP1 8ev katéotn duvatov va mpoodloplotel kabwg ta Sedopéva pBopLopov
CUCCWPEVOVTAL TEPL TNG MLa péong TLung 30,48 RFU yLa TG CUYKEVTPWOELG alB€pLlou
elatov amnd 0,001 £€wg 0,1 %v/v mou dokuaotnkay. MBOAVOV T CUCTATLKA TOU €V AOYW
alBéplou ehaiou bev mpoodévovtal 8IKA 0To KEvtpo ouvdeong tou 1-NPN otnv
AgamOBP1.
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3.2.2.3 Npoabloptoudg tn¢ otadepds ICso tou atdéptou eAaiov AeBavrtivne yia tnv
AgamOBP1

H otaBepa ICso Tou albépou ehaiou AePavtivng (Lavandin Essential Oil) yia tnv
AgamOBP1 Bp£Onke va gival ion pe 0,0013 + 0,0007 % v/v.
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) Log (EO_Lavandin %v/v)

% ®BopIouOg

3.2.2.4 lNpoaobiopiaudg tn¢ otadepdc ICso Tou audéplou eAaiov AeBavtac yia tnv
AgamOBP1

H otaBepa ICso Tou aBéplou elaiou AeBavtag (Lavander Essential Oil) yia tnv
AgamOBP1 ) yia tnv AgamOBP1 &gv katéotn duvatov va mpoodloplotel kabwg ta
6ebopéva ¢Boplopol mapoucltdlouv avwpaAn cupneplpopd OTO EUPOC TWV
ouykevipwoeswv alBéplou ehaiouv amd 0,001 €wg 0,1 %v/v mou GoKLLAOTNKAV.
MBavov Ta cUOTATIKA TOU €V AOyw alBéplou elailou dev mpoodévovtal EL6LKA O0TO
KEvtpo oUvdeong tou 1-NPN otnv AgamOBP1 onwg umodelkvUeTal Kat TNV Umapén
TLwv pBoplopou mou unepPaivov to 100% tng Eviaong tou dpBopLopol.
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3.2.2.5 Mpoaobiopioudc e oradepdc ICso tou atdeptov eAaiov QFytoTera-Ken761 yia
tnv AgamOBP1

H otaBepad ICso Tou aBéplou eAaiov QFytoTera-Ken761 (Organic Essential Oil) yta tnv
AgamOBP1 Bp£Onke va gival ion pe 0,003975 + 0,00033 %v/v.
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Log (EO_QFytoTera-Ken761 %v/v)

3.2.2.6 lNpoobiopiaudc tn¢ otadepdc ICso Tou atdéplou eAaiov UEALGOOXOPTOU yia TNV
AgamOBP1

H otaBepd I1Cso Tou abéplou ehaiou peAtoocoxoptou (Melissa officinalis Essential Qil)
yla tnv AgamOBP1 &ev katéotn duvatov va mpoodloplotel kabBwe ta Sedopéva
¢Boplopol cuocowpelovtal meplt TNG M péong TUNG 34,45 RFU yua TG
OUYKEVTPWOELG alBéplou gAaiou amod 0,001 éwg 0,1 %v/v tou Sokipdotnkav. MBavov
TO. OUOTATLKA TOU €V AOyw alBéplou elaiou Sev mpoodEvovtal eL6LKA OTO KEVTPO
ouvdeong tou 1-NPN otnv AgamOBP1.
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3.2.3 Npoadloplopog tng otabepds ICso Twv albépLwy gAaiwy yia tnv mpwteivn
AgamOBP5

Ma tov mpoodloplopod tng otabepdc ICso Twv alBéplwv elaiwv yia tnv AgamOBP5
akoAouBnBnke n bl pebodoloyia yia tov mpocodloplopo ¢ 1Cso Twv eAaiwy yla Tnv
AgamOBP1, mou nepleypadnke otnv mapaypado 3.3.

3.2.3.1 lNMpoabiopLoudg e atadepdc ICso tou atdépilou eAaiou tng piyavng yia tnv
AgamOBP5

H otaBepa ICso Tou atbéplou glaiou tng piyavng (Oregano Essential Oil) yia tnv
AgamOBP5 Bp£Onke va gival ion pe 0,0026 + 0,0004 %v/v.
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3.2.3.2 lNpoobioptauds ¢ otavdepdc ICso Tou atdéplou eAaiov dudauou yia tnv
AgamOBP5

H otaBepa ICso Tou atBéplou ehaiov dudopou (Mentha spicata Essential Qil) yia tnv
AgamOBP5 BpéBnke va eivat ton pe 0,0204 + 0,0019 %v/v.
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3.2.3.3 lNpoobiopioudc ¢ otadepac ICso Tou atdéplou eAaiov AeBavrivnc yia tnv
AgamOBP5

H otaBepa ICsp Tou albéplou ehaiou AsBavtivng (Lavandin Essential Oil) ywa tnv
AgamOBPS5 Bp€bnke va eival ton pe 0,0051 + 0,0005 %v/v.
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3.2.3.4 MNpoobioptoudc tnc oradepdc ICso tou atdeplov eAaiov AeBavrac yia tnv
AgamOBP5

H otaBepa ICso Tou aiBéplou elaiou AeBavtag (Lavander Essential Oil) yia tv
AgamOBP5 BpéBnke va eival ton pe 0,0016 + 0,0003 %v/v.
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3.2.3.5 lNpoobiopioudc ¢ otadepdc ICso Tou atdéplou eAaiov QfytoTera-Ken761 yia
v AgamOBP5

H otaBepa ICso Tou aBéplou eAaiou QfytoTera-Ken761 (Organic Essential Oil) yia tnv
AgamOBPS5 Bp£Bnke va eival ion pe 0,0020 + 0,0002 %v/v.

100

% POopiouog
al
o

-4 -3 -2 -1 0
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3.2.3.6 MNpoobioptoudc ¢ oradepdc ICso Tou atdeptov eAaiov LEALGTOXOPTOU yIa TNV
AgamOBP5

H otaBepa I1Cso Tou albéplou elaiov peAlooodxoptou (Melissa officinalis Essential Qil)
yta tnv AgamOBP5 Bp€Bnke va gival ion pe 0,0010 + 0,000076 %v/v.
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Ta anoteAéopata nMpocdeon Twv aBépLwv eAaiwv umo e€€taon yla tnv AgamOBP1
kat tnv AgamOBP5 cuvoyilovtal otov Mivaka 7.

Mivakacg 7: 1C50 twv atF€piwv eAaiwv o mooooto eni tol¢ puptadac i kot % teAikn
TIEPLEKTIKOTNTA OE TEALKO TTPOIOV.

Méyiotn
(0]:1:41 OBPS EMLTPENTNA
AOépLo ‘EAaio IC50 EO % v/v OCUYKEVTpWON
ICSO0EO % v/v .
SD o€ TEAKO
npoiov
QFytoTera-Ken761 0,397510,033 0,2+0,02 13,2-0,74%
Origanum vulgare 0,1+0,03 0,26+0,04 2,1%
Mentha spicata N/A 2,04+0,19 0,92%
Hybrid Lavandula 0,13+0,07 0,51+0,05 2,3%
intermedia
Lavandula angustifolia N/A 0,16%0,03 0,6%
Melissa officinalis N/A 0,1+0,0076 1,6%
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4. Yulntnon

Yndpyouv moikideg acBéveleg, oL omoleg petadidovral Pe To ToLUMNUA alpatopaywv
EVIOUWYV, PETAEU TWV OmMolwv oUyKaTaA€yovral Kol Ta Kouvouria. Ta teAeutala
Xpovia mapatnpeital pia avénon tng epdaviong acbevelwy, Omwe n eAovoaia, o 10¢
Tou duTtikoL Neilou, 0 AAyKELOG TTUPETOC KL O LOC ZiKA, OLKOWLO KOl OTLG QVETTTUYMEVEG
XWPEC. MNa autod To AOYO TMOPATNPELTAL EKTETAUEVN XPHON EVIOUOOMWONTIKWY, UE
OKOTIO TNV Helwon tng emadng pe tov avbpwmivo Eeviotr). Ta Kuplotepa
EVIOUOATMWONTIKA UE €yKPLON YLOL SEPUATLKNA XPrION OTNV KAatnyopia TwV CUVOETIKWV
evtoponwoONTIKwV eivat to DEET, n tkaptdivn kat n évwon IR3535. tnv Katnyopia Twv
dUTIKWV evtopoanwOnTikwy £ykplon Slabétel povo to albBéplo €Aalo tou Gutou
Corymbia citriodora ( Citriodiol™) pe 6paotikr ovoio to PMD.

JAUEPQ N EKTETAUEVN XPON EVIOUKTOVWV EXELOSNYNOEL TA KOUVOUTILA OTNV OVATTTUEN
avtiotaong. EMUTAEOV N TAYKOGHLOTIOINGCT TOU EUMOPLOU KAl TWV UETOKLVIOEWV EXEL
oupBalel otnv enavepdavion aobevelwv mou petadidovrat ano évtopa SIBLBacTEC
OE TLEPLOXEC OTIOU ELXOV TIPONYOUUEVWG e€aheLdBel, meplapBavopévwy tng EE kaL tng
Apeplkng. EmumAedv n avénon tng Bepuokpoacioc AOyw TG KAWMOTIKAG aAAayng
ETUTPEMEL TNV EYKATAOTOON EEVWV ELOWV KWVWTA 0 BOPELOTEPA YEWYPOPLKA TIAATN,
o€ peyaAutepa UPOUETPA KOL HE TTOPOUCLA ToV XElpwva. Xtnv EANGda mapadelypa
anoteAsl To KOuvoUTIL Tiypng Aedes albopictus €va aoLaTIKO XWPOKATAKTNTIKO £160¢
Tiou potoepdaviotnke oto lovio to 2003 kat to 2008 otnv ABrva.

Ta eviopoQMWONTIKA OIMOTEAOUV  ONUAVIIKO KOUHMATL HLAG  OAOKANPWMEVNG
OTPATNYLKNG TPOANYNG TNG HeTAdooNG AoDEVELWV QMO EVTOMA KoL QTOTEAOUV €val
HETPO TIPOCWTILKAG TpooTaciag mou Oev efaptatal amd tnv OSloxeiplon Ttou
npoBAnuartog o eninedo KowoOTNTAS KAl appodiwv popéwv vyeiag.

Ta teAevtala Xpovia oL KOTaVOAWTEG delxvouv OAoEva Kal PEYAAUTEPN TpOTiUNON
ota dpuoLka rpoiovra. To yeyovog auto odelletal T0co otnv avtiAnyn otL ta uoika
Tpolovta lval eEPLOCOTEPO A0 EV CUYKPLOEL LE TA XNHLKA OGO KOL OTO YEYOVOG
Ot elval meploootepo PIALKA Ttpog To TiepBarlov. To KUpLo TPORANUA TwV GUOLKWV
EVIOMOQMWONTIKWY €lval OTL oL XNULKEG OUGCLEC TTOU TA CUVOETOUV Elval TITNTIKEG,
npoodépovrag pkpn Stapkela {wng oto mpolov. EmutAéov, 0To piypo Twv SpacTikwy
ouciwv mou TepLEXovVTaL o€ éva alBéplo éAalo apwpatikou ¢utou, eival oxebov
BéBalo mwg meplhapPdavovial kol aAAEPYLOYOVEG N €V SUVAUEL TOELKEG XNULKES
eVwoelg. Emopévwg elval amapaitntog o €éAeyxog TG ocUOTACNG KOL O TIPOCSLOPLOUOG
™G KAat@AAnAng 6oong, yla tnv amoduyn epdaviong aAAEpyLKwY avTildOpAcEwWV Kal
To€lKOTNTAG EmMElTa amd T XPnon Ttou¢. MNa autdé 1o Adyo otnv Eupwrmn
SnuoupynBnke pia Alota n omola mepllapPfavel 57 apwpatiké oucieg, Tou
xopaktnpilovial wg OSepuatikd oAAepyloyova Kal TIPETEL VA TIEPLEXOVIAL OE
OUYKEKPLUEVEG CUYKEVTPWOELG yla TNV anoduyn epedBLlopwv.
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Ma tnv napaywyn GUTIKWY eVTopoanwontikwy ivat amapaitntn n KaAALEPYELA TWV
avtiotolywv ¢utikwv edwv. Itnv EAAGSa eival yvwoto mwg ¢uovtol apKETA
OPWHATIKA GAPHOKEUTIKA ¢UTA, Teplocotepa amd 150 €idn, ta omoia OpwG
napapévouv avalomointa KaBw¢ n  ouotnuatik KaAAtépyela  EAANVIKwvV
OPWHATIKWV dutwv neplopiletat lof3 povoynodtlo oplouo eldwv
(https://www.ypaithros.gr/ekdoseis/aromatika-farmakeutika-fita-stin-ellada/), EVW
TLEPLTIOU TO PLOO TWV KOAALEpYOUUEVWY eKTACEWV (11.000 OTPEUATA) LLOVOTIOAELTOL
amno éva €ld0¢, TNV piyavn. Zuvnbwg n MpounBeLa TWV CUYKEKPLUEVWY GUTWV yiveTal
ano ¢uTwPLa, Ta omola XPnoLUoToloUV OTOPoUC Tou mpounbelovtol amd To
efwteplko, eite xpnolwgomowouv ¢utd mou TmoAlamAaoctalovial HE  Ayevh
avarnapaywyn. e kabe nmepinmtwon ocuvnBwc dev mpaypatonolovvral SLadIKaoieg
SoKLUNG Kal €mAoynG TwV GUTWV, UE QMOTEAECUO OL OTOPOL Kol Tt PpUTA ToU
Bpiokovtal otnv ayopd va pnv SlaB£touv Kavéva LOTOPLKO Kol Kapia tautotnta.
Emopévweg umapyxel ocoBapdc kivbuvog Safpwong twv evlnuikwv $utwv amo
HETAdOPA YEVETLKOU UALKOU OO ELCAyOEVA 16N,

Eva emituxnuévo mapadelypa wdEAELOG TG olkovouiag amod tnv aflomoinon HLoG
KOAALEPYELOC HUTOU yla XPrioN OE EVIOHOOMWONTIKA TTPOLOVTA amoTeAEl TOo $HUTO
Eucalyptus citriodora. MapoAo ou n xwpoa mpoéAeuacng tou putoU eivat n Auctpalia,
oL 800 PeEYAAUTEPEC XWPEG TTAPAYWYNG Kot e€aywync tou albéplou élatou Tou putol
givat n BpaltAia kat n Kiva. Ztn Bpalilia umoAoyiletol mw¢ oTtnVv mapoywyr Tou
E.citriodora ocuppetéxouv nepimou 11.000 otkoyéveleg, evw otnv Kiva repimou 2.000-
3.000 avBpwrmol. Me autdv tov TPOmo n KaAALEpysla tou dutoU GUUBAAAEL oTnV
OLKOVOULO TWV XWPWV TTapaywyne Kot emmAéov cUMPBANAEL LLaitepa oto meplBarlov
KaBw¢ avavel Tov aplBpud §évipodUTeELONG TNG TEPLOXNG KL TIPOOoTATEVEL TO £6ad0g
ano nmbavég dtaBpwoelg [74]. To eucalyptus citriodora oil, hydrated, cyclized (ec oil
(h/c)) elvar onuepa n povn eykekpluévn amd 1o Ymoupyeio Aypotikng Avamtuéng
Spaotikn ouaoia PpuUTIKAG MPoEAEUONG yLo SEPUATLKA XPRON oTov avBpwmo. AANEG
OVOUOOLEG TIOU UTTAPXOUV yLa TO Tapanmdavw ¢uTiko EAato eival eucalyptus citiodora
Oil A EAawo Kitpwdn EukaAumrtou i Agpovwdn EukaAumtou. Onwg dpaivetal amnod tov
Tlvaka TOU UTIOUPYEIOU ylol Ta €YKEKPLUEVA TNG Katnyopiag TP-19 (AmwOntika-
EAkuoTik@ Bloktova) aut tn otlyuny 8&v XPNOLUOTIOLELTOL OTIONTIOTE EAANVLKAG
napaywynge. [75].

To alB€pLo EAaLo VoG apwHATIKOU GUTOU £lval To cUCTATIKO TTou Ba tonoBetnBel ot
€va TeALKO mpoilov. H avamtuén tou KAAdou KaAALEPYELAG OPWHATIKWY GUTWVY, EPA
a6 v aflomoinon t¢ mAovolag EAANVIKAG xAwpidag, Ba cuuBAaAAel kal otnv
BeAtiwon g owkovouiag, pe tn dnuloupyila véwv BEoswv epyaciag. H aflomoinon
TWV apwpaTikwy dutwv onuatodotel ™ dnuloupyia VEwv KaAALEpYELWY, OTIOU TA
dutd Oa kaAAlepyouvtalL WE TN OUVEXN ETUTAPNON €L8LKOU  EMLOTNUOVIKOU
TPOCWTILKOU yLa TNV e€aoddAlon tng ocwotng kat aodaAng dtaxeiplong toug. Emiong
0KkoAouBel n petamoinon tTwv apwHATIKWY GUTWV, n omoia mepAapBavel tnv
mapaywyrn Ttou alBéplou elaiou, He eyyunuévn XUk ouvotacn. EmutAéov,
akoAouBouv n mapackeur, o EAeyx0g, N TuTtonoinon, n dtavoun Kat molkiAda otadla
Ta omola pecorafouv £w To POIoV va GTACEL OTA XEPLA TOU KATAVOAWTH.
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H mapovoa epyoocia amoteAel HEPog TG £peuvag ou Sle€dyeTal OTO €pYaOTHPLO
Aoutkny Biodoyiacg kat Xnueiog tou Ivotitoutou Xnuikng BloAoyiag tou EBvikou
I6pupatog Epeuvwv wg mpog TNV enidpacn albépLwv eAalwv apwWHATIKWY GUTWV, OE
emAeypévoug xnueloimodoxeic (OBP) Twv kouvouTilwv. H Bloxnuikn LeAETn twv OBPs
OTOXeVEL OTNV KATAVONON TOU TPOTIOU QvVAyVWPLONG TPOOSETWY Kal otnv eVpeon
VEWV PUOLKWV EVIOUOATIWONTIKWY TIPOIOVIWY €VOVTL TwV KouvouTilwy. Quaoieg mou
oAnAemibpolv  pe TG OBPs €xouv peyaAlUtepn miBavotnta va  £XOuv
EVTOUOATIWONTIKES LOLOTNTEC, PELWVOVTAG £TOL TOV aPLOUO TWV SELYUATWYV yLd in vivo
BLoSoKLIpEC.

Mpayuatonoltnonkav LEAETEG yLa TNV MPocdeon alBEépLwv eAaiwv amo £€L apwUOTIKA

¢duta, Tou Origanum vulgare, tou Mentha spicata, tou Hybrid Lavandula intermedia,
tou Lavandula angustifolia, tou Melissa officinalis kol Tou ¢uTOU peE KWOLKO
QFytoTera-Ken761 £vavit Ttwv TPWTEivwyv Séopeuong oodpnTKwy Hopiwv
AgamOBP1 kat AgamOBP5. Katd tov mpoadloplopd tou ¢pBoplopov tou 1-NPN peta
ano tnv ocuvdeon Tou otnv mpwteivn AgamOBP1, mapatnenOnKav Yevika XoUNAEC
TIHEG évtaong pBoplopol mapoucia 1-NPN, mAnoiov tTwv Tipwv umoPfabpou tou
ehelBepou 1-NPN( background). Kata cuvémneia o mpoodloplopog tng Kd tou 1-NPN
Kol Twv IC50 twv aBéplwv elaiwv cuvodeletal and peyalo opaApa. Emiong, o
PoadLoplopoc tng otabepacg ICso yia TV mpwteivn AgamOBP1 Sev KOTEOTN £PLKTOG
yla 0o ta alBépla Aata. Mo ocuykekpLlpeva dev emitevyBel o mpoodloplopoc g ICso
Twv aBéplwv elalwv M.spicata, L.angustifolia kou M.officinalis.. To yeyovog auto,
mBavwg va odpeiletat otnv Umapén un €W6LKAG ouvdeong. Evdexouévwe To peyalo
UNKOC TOU KavoAloU Tou KEvtpou ouvdeonc tng AgamOBP1 va emUTPEMEL TV
Tautoxpovn ocuvdeon tou 1-NPN kot Tou mpoodEtn n/katl o mpoodETng va cuvdEeTal
o€ e€WTEPLKEG USPODOPEC KOINOTNTEC TNG TPWTEIVNG. H §pacTIKOTNTA TWV MPOooSETWV
€XEL oLVOEDBEL O0g PONYOUEVEG LEAETECG UE TOV EEELOLKEVEVO TPOMO OUVEEONC OTO
kévpo mpoodeong tou DEET 1) tng tkapldivng (Binding mode) [76-78]. Zuvemnwg ol
T(POCOETEG TIOU TIEPLEXOVTAL OTOL CUYKEKPLUEVA aLlBEpLa éAata dalvetal va pnv dpouv
HEOow TNG MPpwTeivng AgamOBP1, kat n omola avéopeiwon Tou ¢pBopLoHoL KATA TNV
TithoboTNnon va odeiletal o pun €8k ocLvdeon.

To alB£plo £Aalo QFytoTera-Ken761 daivetal va mpoodévetal kal oTig SU0 mpwTteiveg
He Looduvapo tPomo, adou oL TIHEG TwVv otabepwy ICso elvat mapanAnoleg. To 6o
napatnpeital kat ota aBépa €Aawa Origanum vulgare xoau Hybrid Lavandula
intermedia.

ItoxoG¢ €lvalL n evpeon mpoodetwv Tou Tpoodévovial o 0600 To Suvatov
MEPLOOOTEPOUG oTOXoUG (OBPs) KoL OUVEMWG O TEPLOCOTEPOUC ETEPOUEPELS
umoboxeic ORx-ORco. Emiong onuavtikd KPLTAPLO ylo TNV €AoYy €vog alBéplou
ehaiov elval To emLTpenTd OPLO XPIONG TOU, WOTE VA KNV TIPOKaAel aAAepyieg Kal
SepUaTIKO epeOLOUO. TENOC yLa €va TEALKO TIPOIOV €XEL ONUOOLA TO EUXAPLOTO APWHAL.
MNna napadetypa mapoAo mou to albéplo €Aato Origanum vulgare daivetal va dpa kot
oTig SUo mpwrtelveg pe uPnAn ocuyyévela, dev Umopel va xpnotpomnolnBel o teAko
npoiodv, efattiag tng SuoAPESTNC OCUNG TIOU €XEL. EMOUEVWCE T EMIKPATECTEPA
alBépLa éAata ta omoia cuvdualouv Tn SpAch O EPLOCOTEPEG ATIO Mia MPWTEIVEG,
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uNAS eTLTPENMOPEVO 0Oplo Xpriong Kal eTiong SLaBETouv euXAPLOTO APWUA Elval TO
QFytoTera-Ken761 kaito Hybrid Lavandula intermedia. MeAAOVTIKECG BLOSOKLUEG lval
ev e€elifel wote va mpoodloploBel n BEATLOTN CUYKEVIPWON QUTWV TwWV LB EpLwv
e\alwv pepovwpéva Kal og cuviuaouoUg TOUC.
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