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EYXAPIZTIEZ

H 1Tapouca dImMAwPATIKY €pyacia eKTTOVAONKE OTO £pyaoTAPIO AEITOUPYIKNAG
kal Aopikng Bioxnueiag tou Tunuartog Bioxnueiag kal BlotexvoAoyiag Tou
MavemmotTnuiou OecooaAiag, Katd 1o XpPovikd didotnua OkTwpplog 2012-
MdapTtiog 2013.

To O€éua  TNG OUYKEKPIMEVNG  METATTTUXIOKNG  OIMTAWWMATIKAG  £pyaciag
uttodeixBnke ammd Tov AvarmAnpwTth) Kabnynt Bioxnueiag tou TuRpartog
Bioxnueiag & BiotexvoAoyiag M.09., Ap. AnuiTtpn A. Aswvida, n cuuBoAn Tou
oTToioU ATaV KABOPIOTIKI) 0 OAN TN OIGPKEIA TNG gpyaciag. Tov euxapioTw
Bepud OxI pévo yia TNV avddeon autig TNG MEAETNG OAAG Kal yIa TRV OUVEXN
EMOTNPOVIKA KaBodrynor Tou, TOoo KaTd Tn OIGPKEIA TwV TTEIPAPATWY 600

Kl KaTd TN ouyypagr auThg TnG Epyaciag.

©a BeAa eTTiong va guxaploTHoOW TTAPa TTOAU TNV utToWn@ia dIBAKTOPA ToU
TuAuaTog Bloxnueiag kai BiotexvoAoyiag M.©., AvaoTtacia Kavtoddn kabwg
KQl TO METATITUXIOKO @oITNTA Mewpyio ZTpoodAuo yia Tnv TTOAUTIUN PorBsid
TOUuG OTO epyacThpio. Me TIC YVWOEIG, TIC OUVEXEIC OIEUKPIVIOEIS Kal ThV
UTTOMOVA TOUG N TTapouca epyacia Npde €ig Tépag. ETITTAéoV, euxapioTw OAa
Ta YEAN TOou epyacTnpiou AouikAg kal Asitoupyiknig Bioxnueiag, Tou BoRbnoav

Kal ouvéBaAav oTnv eKTTOVNON TNG OUYKEKPIKMEVNG DITTAWPATIKAG Epyaciag.

TéNoG, Ba nBeAa va euxapiIoTAOW TNV OIKOYEVEIG pou Kal 6Aoug 6ooug RTav
OITTAa pou,yia TNV NBIKN Kal UAIKA) CUPTTaPAoTaOor TOUG, XWPIG TV OTToia n

oAokAfpwaon TNG TTapoloag epyaciag Ba nrav aduvaTn.

Eupudikn A. MtrouAipdpn
Napioa, 2013
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NMEPIAHWH

O oakxapwdng d1apATNG, MIa ATTO TIG COPAPOTEPESG WETAPBOAIKEG DIATAPAXES
TOU OUTIKOU KOOWOU, XapakTnpidetal ammd uwnAd eTitTeda 0akXApou OTo aipa
(utrepyAukaiyia) kair dlatapaxés oTo  PETABOAIONS Tng YAUKOCnG. Eival
ATTOTEAEOUA €iTE TNG EAATTWHEVNG EKKPIONG IVOOUAIVNG €iTE TNG EAATTWONG TNG
€uaIoONOiag Twv KUTTAPWY TOU OWHATOG OTNV IVOOUAivN. H BepatreuTikn
TTPOCEYYION EYKEITAI OTN BIATAPNON TwV EMITTEOWY TOU COKXAPOU OTO Qilua
0600 1O duvaTdVv TTIO KOVTA OTa QUOIOAOYIKA. Na To okotrd autd, Eviuua Kal
UTTOOOXEIGC TTOU €UTTAEKOVTAI OTN PUBUION Twv EmMTTEdWY TNG YAUKOLNG
XPNOIYOTTOIOUVTAl WG POPIOKOI OTOXOI YIa TNV UPECN HOPIWV TTOU EKAEKTIKA
Ba Ta evepyoTToIOUV 1) Ba T ATTEVEPYOTTOIOUV UE TEAIKO OTOXO TN pUBUION TWV
EMTTEDWYV TOU OaKkXdpou oTov opyavioud. Mpog autiv Tnv Karteubuvon, TO
évfuuo TNG ewo@opuldong Tou yAukoydvou (GPb) artroteAei €évav atmd Toug
ONMAVTIKOTEPOUG HOPIAKOUG OTOXOUG VIO TO OXEOIOOUO VEWV UTTOYAUKAIKIKWV

QAPHAKWYV.

H epyacia atmaprtifetal amd duo pépn, 10 BewpnTiKO KAl TO TTEIPAPATIKG. 2TO
BewpnTiKO PEPOG avapépovTal BACIKES YVWOEIS YUpw atrd To SIaBATN EVW OTO
TTEIPOUATIKO  MEPOG  ETTIXEIPEITAI  PIa  TTpooTrddelc 6co TO  duvaTtov
AETITOUEPEDTEPNG TTEPIYPAPAG OAWV TWV TTEIPAUATIKWY OIAdIKACIWY TTOU

TTPAYMATOTTOINONKAV OTO EPYQCTAPIO.

2TNV TTapouoa €pyacia, ATTONOVWOAPE TOo €vCUUO QWO@opuldon b Tou
yAukoyovou (GPb) a1rd OKEAETIKOUG HUG KOUVEAIOU Kal HEAETABNKE WE KIVNTIKA
TeipAuaTa n emidpacn ekxUAiopatog podiou, TroikiAiag Wonderful, otnv
evQuuikn OpaoTIKOTNTA. H KIvNTIK HEAETN TTPAYMATOTTOINONKE TTPOG TNV
Kateubuvaon ouvBeong Tou YAuKoyOvou Kal £€B¢€IEE OTI N Evwan auTth €ival évag
I0XUPOG avaoToAéag Tou ev{UUOU e oTaBePA avaoToAng, ICso = 18.13 £ 0.70

ug/mL.
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ABSTRACT

Diabetes mellitus, one of the most serious hormonal imbalance diseases, is
characterized by elevated blood glucose levels (hyperglycemia) and glucose
metabolism imbalance, either as a result of decreased insulin secretion or
because of decrease in body cells sensitivity to insulin. The main goal in
diabetes is to keep blood sugar as close as possible to limits. For that reason,
enzymes involved in the regulation of glucose levels are used as molecular
targets. In this way, the enzyme glycogen phosphorylase is one of the most

important molecular targets for designing new hypoglycemic drugs.

The work is composed of two parts, the theoretical and the experimental. The
theoretical part consists of basic knowledge about diabetes while the
experimental section is composed by a detailed description of all the
experimental procedures carried out in the laboratory.

In the present study, we purified the enzyme glycogen phosphorylase b (GPb)
from rabbit skeletal muscles and studied by kinetic experiments the effect of
extract from pomegranate, variety Wonderful, on enzymatic activity. The
kinetic experiments, performed in the direction of glycogen synthesis, showed
that this extract displays a potent inhibitory action on the enzyme with 1Csp =
18.13 £ 0.70 pg/mL.
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1. EIZArQrH

1.1 Zakyapwdng diaBATNG

O oakxapwdng diaBriTng atroTeAei oApepa PeiCov TTPORANUA UYEIAG OTO BUTIKO
KOOHO, WoTE va Bewpeital TTavonuia. YTroAoyietal 611 o€ TTAYKOOUIO ETTITTEDO
TTEPITTOU 346 ekaTtoppupia avBpwTrol TTaoxouv ammd tnv acbéveia autr (MOY
2011) [1]. Z0poewva pe Tov lMaykdéouio Opyavioud Yyeiag, upéxpr 1o 2030
mepioooTepa amd 300  ekaTopuupia  AvBpwTtrol Ba  €xouv  eKONAWOEI
oakxoapwdn oOwpATn TUTTou Il [2]. To 2004 Tmrepitou 3,4 €KATOPMUPIO
avBpwTrol TTéBavav Adyw TwV ETTITTTWOEWY UYNANG CUYKEVTPWONG OAKXAPOU
oto aiya. O opyaviouodg TPoBAETTEl OTI o1 Bdvatol ammo daBAtTn Ba
dimmAaciaoTouv petatu 2005 kal 2030 [3]. 21N xwpa pag, 1o 6% Tou YEVIKOU
TTANBuopoU TTAoXEl aTmd cakyxapwdn OiIapATN. H vooog éxel uywnAdTEPO
ETMITTOAQCPO (OuxvOTNTA EUPAVIONG) OTO OUTIKO KOOWO (1I8iaitepa o diaBRTNg
TUTTOU 1) KO QUTO aTToTEAEl I ca@n] EVOEIEN yIa TN CUCXETION TNG VOOOU HE
TO OUyxpovo TPOTTo CwNG, TIG OIOTPOQIKEG OuvnBeIeG Kal TNV €AAEIYn

OWWATIKAG doknong [2].

EmitroAaopég diaBnATn

2000 2030
Maykoopiwg 171.000.000 366.000.000
Eupwrn 33.332.000 47.973.000
EAAGSa 853.000 1.077.000

(WHO, 2006, Panagiotakos, 2004)

2TIG QVETTTUYMEVEG XWPEG, OI TTEPICCOTEPOI AvBpwWTTOI YE BIanTN £Xouv nAIKia
65 €TWV N TTEPICCOTEPO, EVW OTIG AVATITUOCOPEVEG N NAIKIOKT ouada cival 45-
64. Autd Ba cuvexioTei pExpl To 2025. O1 XWPEG PE TO PEYOAUTEPO apIBud
diapnTIkwy eival kair Ba eivar n lvdia, n Kiva kai or H.MN.A. I8iaitepa oTIg
QVETTTUYMEVEG XWPEG UTTAPXOUV TTEPICOOTEPEG YUVAIKEG TTAPA  AVOPES
dlapnTIkoi. 210 PEAAOV O BIaBNATNG Ba CUYKEVTPWOEI augavoueva OTIC QOTIKEG

TTEPIOXEG [4].
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Eikéva 1: Ta maykoéouia mooootd rou oiaBntn tummou 2 1o 2000 Kai Ta avauevoueva
moooartd 1o 2030.

http://www.bostonscientific-
international.com/templatedata/imports/HTML/intl/WorldDiabetesDay/worlddiabetesd
ay prevalence intl.html

O ocakxapwdng dlaBATNG eival pia PETABOAIKA dlaTapaxr Katd Tnv oTroia o
OPYQVIOUOG £XEI MEIWMEVN IKAvOTNTA (] KABOAOU) yia va TTapdyel TRV opudvn
IVOOUAivn 1} N IVOouAivn gival adpavoTtroinuévn (avtiotaon otnv IvoouAivn) [1].
H voouAivn e€ival pia oppdvn TTOU €KKPIVETAl aTTO TO TTAYKPEQG Kal Eival
aTTOPAITNTN YIa TN PETAPOPA TNG YAUKOCNG TTou AauBAveTal atmo TIG TPOYEG,
pMéoa oTa kUTTapa. OTtav 1o TTAYKPEag Oev TTAPAYEl APKETH IVOOUAIVN 1 n
IVOOUAivn TTou TTapdyel dev Opa owoTd, TOTE N YAUKOZN TTou AapBdveTal atrd
TIG TPOPEG DEV EICEPXETAI OTA KUTTAPA WOTE VA £XOUV TNV ATTAPAITNTN EVEPYEIQ
yla TN AEIToupyia ToOUuG Kal TTOPAUEVEI OTO QiPa PE ATTOTEAECHUA TNV AUENON TWV
eMTTEdWYV TNG (UTTEPYAUKQIUia) Kal dlaTapaxr Tou WETABOAICHOU TNG YAUKOLNG
TTPOKOAWVTOG €101 BAGBEC O0€ APKETOUG I0TOUC TOU CWMATOG Kal dpa Tnv
ekdnAwon g vooou [1,2]. O diapATNG dev cival pia eviaia acBéveia, aAAd
QVTITTPOOWTTEUEI TTOANEC OIOQOPETIKEG QOBEVEIEC PE EVTEAWGS OIAPOPETIKO
QAIVOTUTTO, PE KOIVO XAPAKTNPIOTIKO OAwv Ta uwnAd etmmimeda tng yYAUKOlNng

OTO aija.

O diIaBATNG cival €vag atrd TOUG TTIO 1I0XUPOUG TTaPAYOVTEC KIVOUVOU YIa

TTaBnRoeIg oTa ayyeia TNG KapdIAg Kal Tou aipgaTtog, OTTwG: KapdIakr TTPOCBOAN,
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oTNOAyxn, EYKEQPOAIKO €TTEI000I0 KOl  VveQPIKA PBAGBn. 210 KAACOIKA
CUUTTTWHATA TOU 0aKXapwdoug dIaBATN TTepIAauBAvovTal n utTEpyAuKailia,
n YAukoCZoupia, n TToAuoupia, n TToAudiyia, n TToAugayia, n aeVvik atTwAsia
owpaTikoU Bapoug, n éviovn koupacn, n BoAr} 6pacn, TO POUdIACHA TWV
AKpwv, N apyn ETTOUAWOCN TwV TTANYWV, 0ECOUAAIKA TTPOBANUATA KOl KOATTIKEG

MOAUVOEIG.

Eikéva 2: Ta cuurrrwuara rou gakyapwdouc diafntn.

O1 kupiol TOTTOI COKYXapwdoug diapnTn gival o diaBritng rurmrou 1, o diaBNTng
TUTTOU 2 KOl 0 O1aBNTNS TNS KUNONG, WE Tov d1aBnTn TUmmou 2 va diaylyVWwoKETal

o710 90-95% Twv dioBnTIKWV acBevwy [1].

TNV TTAloYn@ia Twv acBevwv pe diapnTn, Ta aiTia TnG aocBéveiag dev gival
Karavontd Kal auTd yIaTi €ival pia Xpovia vOOoOog TToU XapakTnpifetal atrod
uttepyAukaipia, diatapayr Tou PETABOAICHOU Twv udaTtavlBpdkwy, TwV AITTWV
KAl TWV TTPWTEIVWV KOl OQEIAETAI O€ PEIOVEKTIKI EKKPION ] MEIOVEKTIKY dpdon
TNG IVOOUAivNG 11 0€ OuvObuaoud Twv OUO, PE ATTOTEAEOUO TNV ATTOAUTN R
oXeTIK EAAeIYn. EIdIKoi €xouv TrpoTEivel pia opdada  KpITnpiwv yia TN

d1dyvwan, kal GAAn yia yia Tnv Katnyopiotroinon (tutrou 1 4 2). Ta kpitipia
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auTd guTTNPETOUV dUO OoKOoTToUG. O €vag gival va e€ao@aAicouv TNV KAAUTEPN
duvarn Bepartreia yia Tov acBevr) Kal 0 AAAOG gival n UTTOCTHPIEN EPEUVWV TTOU
OTOXEUOUV OTNV KATAVONON TWV AITIWV KAl TNG TTaBoyEVESNS CUVOPOUWY
d1aBATN [5]. PéveTal va euTTAéKOVTAl TOOO YEVETIKOI OGO Kal TTEPIBAAAOVTIKOI
Tapdyovteg  (KATTVIOua, EAAElWn doknong, KaBioTik d{wr), Ol OTToiol
euBuvovTal Kal yia TIG ETTITTAOKEG TOU OIORBATN €iTE TTPOKEITAI YIA OLEIES, OTTWG N
OIaBNTIK KETOEEWON, TO dIAPRNTIKO KWHA, UTTEPWOHPWTIKO PN KETWTIKO KW
Kal n uttoyAukaipia (ETTITTAOKN TNG BEpaATTEiag), €iTe yia XPOVIEG, OTTWG Eival N
olaBnTik  MIKpoayyelommdBela  kal  n OlaBNTIK  MAKPOAyyEIoTTABEIa

(apTnplookAApuvaon, oTeQaviaia vdoog).

Ooov agopd TN dildyvwon, auTh €ival EUKOAN OTAV UTTAPYXOUV Ta KAACIKG
OUUTTITWHOTO KOl apkei n emiBefaiwon pe TN PETPNON TOU OAKYXAPOU TOU
aigatog (TiMR YAUKOCNG o€ otroiadntrote oTiyurp > 200mg/dl). Ta Ttnv
EMPRERAiwON TOU ATTOTEAECUATOG TTPAYUATOTIOIEITAI TO TEOT AVOXNG YAUKOLNG
otTou AapBdvovtal n TINA TG YAUKOCNG vnoTteiag (AapBdverar petd ammo
TOUAdYIOTOV 8 wpeg atmroxAg ammd Tnv TTPodoAnywn TPOPNAG) Kal n TIUA NG
YAUKOING 2 WpeG PETA TN Xopriynon 75g YAUKOZNG atré Tou OTOPATOG.

H BepaTtreia Tou diapnTn (dev gival JOVIUN) EYKEITAI OTOV EAEYXO TWV ETTITTEOWV
TOU OOKXAPOU OTO daiya HEOW KATAAANANG diatpo@ng Kal xopnynong
IvoouAivng. O ouvnBéoTepog TPOTTOG XOPHYNONS TNG IVOOUAIVNG €ival n
uttodopia xopriynon. O TUTTOG IVOOoUAivng, n &6on Kal n ouxvoTnta xoprynong
€€APTWVTAI OTTOKAEIOTIKA ATTO TIG AVAYKES TOU EKAOTOTE aoBevoud. MNa 1o Adyo
auTd, TO OXNMa TNG IVOOoUAIvoBepaTTeiag ival atrOAuTa eEATOMIKEUMEVO. EKTOC
ammd TNV IVOOUAivn, UTTAPXOUV Kal GANEC QPAPHOKOAOYIKEG BEPATTEUTIKES

ETTIAOYEG, OI TTEPICCOTEPES ATTO TIG OTTOIEG €ival O€ popPn TAUTTAETAG [1].
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1.2 Tumrol cakxapwdoug diaATn

1.2.1 Zakxapwdng diafATNG TUTTOU 1 (IvoOoUAIvo-e§apTwpevog, IDDM)

O diapATNg TUTTOU 1 €ival n 1Mo coPapr pop®r diapnTn, TTou odnyeEi O€
eQOpou CWNG €¢aptnon atmo Tnv kKabnuepivr) xopriynon vooulivng [6]. O
oakxapwdng dIaBATNG TUTTOU 1 Bewpeital pia xpoévia autodvoon vooog Kal
XOpaKTNPICeTal atTd  KATOOTPO®H Twv B-KUTTApWVY TOu Traykpéartog. Ta
KUTTOpa auTd €ival uttelBuva yia TV TTapaywyr IVOOUAIvNG, PE ATTOTEAEOUA
TNV OAIKN EAAEIYN A TNV eAAXIOTN €KKPIOTN IVOOUAivng. ZTov dlaBATn TUTTOU 1
atrouoiddel n IVOOUAivn HE OTTOTEAEOUA va TTAPEPTTOdICETAI N €iI0000G TNG
YAUKOZNG oTa KUTTAPA Kal N CUYKEVTPWON TNG YAUKaydvng va PBpiokeTal o€
upnASOTEPO ETTITTEDO ATTO TO PUOIOAOYIKO. TO ATTAP TTAPANEVEI OE KATAOTAON

YAUKOVEOYEVEONG KAl KETOYEVEONG EVW AVOOTEAAETAI N YAUKOAUOT.

Ta cupgtrTwPaTta Tou dIaBnTN TUTTOU 1 cuviABWG eP@avifovtal ATTOTOUA KAl
eCehicoovTal ypAyopa, ouxvd n TpwTtn €kOAAWOT TOUu WTTOPEi va gival n
QvATITUEN BIABNTIKAG KETOLEWONG ME vauTia, EETOUG, dIGXUTO KOIAIOKSO GAyog
Kal atrwAgla ouveidnong [1]. Opiouévol aoBeveic eugavifovTal va €xouv otgia
a@uddtwon Kal  KeTogéwon evwy  AGANol  €xouv  eAdxioTa | KaBoAou
OUPTITWHOTA. MeAETEG €xOUV OUVOEDEI QUTEC TIC OIAQPOPEG PE TO PUBPO
QTTWAEIOG TNG AEITOUpYiag Twv B-KUTTAPWY Kal TNV UTTOAEIMPOTIKR AEITOUpyia
TOug, TIoU KaBopifovtal atrd YEVETIKOUG Kal GAAOUG TTOPAYOVTEG, WE
ammoTéAeopa va aAAdlel n mmaboAoyia TNG acBéveiag avaAoywg [6]. ZToug
aoBeveic n YAUKOCN Oev €I0€pXETAl OTA KUTTAPA, OUTE ATTOBNKEUETAI OWOTA
OTO ATTAP KAl TOUG MUEG, HJE QTTOTEAECHA VO CUCOWPEUETAI OTO aipa. ‘ETol, TO
KUTTapa &€ AauBAvouv Ta aTTaITOUPEVA BPETITIKE CUCTATIKA, UTTAPXElI GTWXN
TpwTteivoouvBeon, Oev pPTTopei va TrapaxBei evépyela yia TTOANEC Kal
ONUOVTIKEG OCWHUATIKEG AEITOUPYIEG. ZUVETTEIEG OAWV QUTWV Eival N eU@Avion
OUUTTTWUATWY OTTWG:

e aQUOATWON, N UWNAR OUYKEVTPWON YAUKOCNG OTO daiua TTPOKOAEI

augnuévn dioupnon ME ATTOTEAECUA VO a@uUOATWVETAI O OPYAVIOHOG.
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o amwAeid  BApoug, n  ATTWAEID COKXApwYV MEOW TNG oupnong

OUVETTAYETAI ATTWAEIO BEPUIdWYV TTOU TTAPAYOUV EVEPYEIQ KAl £TCI CUXVA
atopa pe uwnAo Caxapo xavouv BAapoc.

e KETOLEWON, TA KUTTAPA XWPIG TNV IVOOUAIVN Ogv TTAPAYOUV EVEPYEIQ,
OTTOTE TO WA dlaocTrd AITwdn KUTTapPa. MNMapatrpoidévra Tng didoTTacng
gival 6&Iiva xnUIKA (KETOVEG) TTOU PTTOPOUV VA XPNCIKMOTToINBouyV yia TV
TTapaywyn evépyelag. Me Tn oucowpeucn TOUG OTO Aipa TTPOKAAOUV
augnuévn ogutnTa. To ATTap £§aKOAOUBEl va TTapEXEl T OAKXOPA TTOU
EXEl amroOnkeupéva yia va Bondnoel aAAd XwpEIig IVOOUAIVN akoun
TEPIOCOTEPA CAKYXOAPA OucowpelovTal oto aiya. O ouvduaouog
UYnAWV cokXapwyv, a@uUdATWONG KAl CUYKEVTPWONG O&EwvV KAAEiTal
KETOLEWON KAl JTTOPEI va aTTOREI polpaia av dev AVTIMETWTTIOTEI AUEDQ.

o vyevikKéC BAABEC, pE TO XpOvo Ta uwnAd eTTiTeda cakxdpou OTO aiua

gival TBavov va KataoTpEWOUV Ta VEUPA Kal MIKPA ayyEia oTa pATia, Ta
VEQPA Kal Tnv Kapdid, oTroTe va TpodiaBécouv Tov acBevh vyia
abnpookAApwonN TwWV MHEYGAWV apTNPIWV HE KiVOUVO €eyKEPAAIKOU
€TeIc0diou Kal avakoTig. Av dev uttapgel diaxeipion tou d1aBnATN,
MTTOpPEl va avatrtuxBei pia ocipd amd cofapd 3 kalr Bavarnedpa
TTpoBAAuaTa OTTWGS au@IBANCTPOEIBOTTABEIa, BAGBEC OTO NTTAP KOl KOKN

KUKAo@opia Tou aiyartog [7].

TNV TTAEIOWPN@Ia TwV TTEPITITWOEWV KATTOI0G AatToKTA diapnTn TUtTou 1, étav
utTdpxel Tpodidbeon kal atd Toug dUo yoveig Tou. H TpodidBeon auth Katd
Taoa mlavoTnTa Bacifetal o€ TTapAyovTEG TTOU aPOPOoUV TOUG AEUKOUG, yiaTi

ol Aeukoi TTapouaidlouv Ta uwnAdTepa TTooooTd diafrTn TUTTOU 1.

MoTtevetal OTI TTPOKAAEiTal OO TTEPIBAAANOVTIKOUG TTAPAYOVTEG (IOYEVEIG,
dIaITNTIKOUG) o€ YeVETIKA TTpodlaTedeluéva aTopa. H euaioBnaoia Twv KUTTdpwv
oTnv IVoouAivn €ival ouvnBwg @uaoloAoyikh, 1I81aiTEpa oTa TTPWIKA OTAdIA. 2TO
MEYaAUTEPO TTOOOOTO Twv acBevwv pe dilapnTn TUTTou 1 avixvelovtal OThv
KUKAoQopia €va nf 1mepioocoTepa €idn autoavTiowudtwy (o1 acBeveic autoi
edpavifouv augnuévn TpodidBeon kal yia AAAEC auTodvooeg TTABNOEIC).

YTrdpxel OJwG Kal n pepida acBevwyv pe diafnTn TUTTOU 1 OTOUG OTTOIOUG BEV
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avixvevovtal autoavTiowpgata. O T1UTTOG autdg ovopaletal  1010TTadng
oakxapwdng diapnTng. O1 acbBeveic cival atmmoAuTa egaptnuévol Ao Tnv
eCwyevr]  xopnynon IVOOUAivnG  (IVOOUAIVO-£EOPTWHEVOG  dIaBnTNG)
TIPOKEINEVOU  TA  €TTITTEDN OOKXAPOU TOU diyatog va diarnpnbouv o€
@uoiohoyika emimeda. ‘Etol amaireitar n dia Biou xopAynon IvOouAivng.
MpooBAaAAel veapd dtoua, nAiKiag KATw Twv 30 £Twv (Yr autd Tou atrodobnke
0 OpOoG «VveavIKOG OIABATNG»), ME KOPUPWON TWV ETTITITWOEWY PETAEU TWV 5

Kal 15 €TWwv.

‘Epeuveg €xouv Oci¢el 0TI o dIoBATNG TUTTOU 1 €P@avieTal ouxvoTEPA TO
XEIHWVA OTTO TO KAAOKQIPI KAl O€ TTEPIOXEG ME WUXPA KAipata TTapd Bepud.
Etiong ouykekpipgévo poAo @aivetal va €xouv ol 10i. lowg évag 106G TTou dev
EXEl Kal TTOAU ocoBapd CUUTITWPATA Va ETTNEEACEI TOV AVOPWITIVO OpyavIoUO
ME TETOIO TPOTTO, WOTE va gvioXUel Tov dlaBnTn TutTou 1. ETTiong onuavtiki
gival kai n diatpo@r Katd TN BPeIkn NAIKia. 'Exel diatTioTwOei 611 01 dvBpwTTol
TTou Tpépovtav dla BnAacuou TTEPICCOTEPO  XPOVIKO OBIAoTNMA, €XOUV
MIKPOTEPEG TTIBAVOTNTEG Vva  eu@avioouv diapATn TUTTou 1. TEAOG, ExEl
dlammoTwOEel amd Treipduarta, 6T o AvBPWTTOI TTOU €iXav XaunAd TTOCOOTA
QVTICWPATWY OTOV OPYAVIOPO TOUG OTO TTAPEABOY, £XOUV TWPA PEYOAUTEPES

mMOAvVOTNTEG Va gP@aviocouv diaBiTtn TutTou 1.

1.2.2 Zakxapwdng d1afATNG TUTTOU 2 (MN IVOOUAIVO-£§apTWHEVOG,NIDDM)

Eival 10 1Mo ouvnBiopévo ¢€idog diaprTn, OTO OTT0I0 CUVUTTAPXOUV N
dlarapaxn TNG £KKPIoNG Kal TG pAong TNG IVOOUAIVNG, METARBOAEG TTOU PTTOpPEI
va TTPOUTTAPXAV QPKETA XPOVIQ TTPIV TNV EPPAVIOT) Tou. ZTov diaBATn TUTTOU 2
TTapAyeTal IVOOUAIVN aAAQ €iTE TO TTAYKPEAG DEV TTAPAYEI APKETH EITE AUTH TTOU
TTapAyeTal OEV Eival APKETA ATTOTEAEOUATIKNA. ZUVETTEIA €ival OTI N YAUKOLN Oev
MTTOPEI Va atroppo@nBei atrd Ta KUTTAPA Kal £T01 auTd 8¢ AsiIroupyolv owaoTd.
‘ETO1 0 OpYQVIOPOG £PXETAI AVTIMETWTTOG KE TA TTPOAVAPEPDEVTA CUUTITWHATA
(apuddaTtwaon, vevikéc PAGBeC) aAAd kal pe 1O dIABNTIKO KWMPO TO OTT0I0

OupPaivel o€ AKPAIEG TTEPITTTWOEIC APUIATWONG.
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O 2A2 epgavifetal oTov OTTOIOVONTIOTE OAAG aQuUTOi TTOU OIOTPEXOUV TOV
uYnAOTEPO KiVOUVO gival Ol TTaXUoAPKOI KAl UTTEPRAPOI, YUVAIKEG TTOU €XOUV
EMavioel dIaBNTN KUNONG, ATOUA MPE I0TOPIKO 2A2 OTNV OIKOYEVEIQ TOUG Kal
0001 gu@avifouv KAIVIKG OToIxEia Tou METAPBOAIKOU ouvdpdpou (UTTEpTOON,
augnon NG TTEPIMETPOU TNG KOIAIAG, dlaTapax£ES Twv AITTISiwY Tou aipaTog) [8].
O ocakxapwdng diaprRTng TUTTOU 2 TTPOORAAAEI EVAAIKEG KUpPiwg davw Twv 40
ETWV, Xwpic BEBaia va atrokAgieTal kal n ePeAvion Autng TG MOPYNng o€

VEAPOTEPNG NAIKIG dToua.

Ta cuptrTwpara u@avi¢ovral oTadlokd, gival 1o ATTIA atrd autd Tou di1aBnTn
TOTTOU 1 Ka1 dla@épouv atrd acBevh o€ aoBevr. APKETG ouXVA Ta CUNTITWHOTO
Aeitrouv TeAEiwg kKal 0 aoBevAg aioBavetal uying [1]. Ta kupidtepa eival:
augnuévn diwa, augnuévn 6petn, ¢epd oToOUA, vauTia A/kal EPETol, TTOAuoupIa,
Koupaon, €gavitAnon, dlatapaxég TNG  Opacng,  Moudidopata N
MupunykidopaTa o€ XEpia Kal TTOdIa Kal CUXVEG QAEYPOVEG TOU DEPUATOG, TOU

OUPOTTOINTIKOU Kal TOU KOATTOU.

Av Kal 0 2A2 gival M0 ouxXvog atrd Tov 2A1 (Twv VEwV ), N aimioAoyia Tou dev
gival atroAuTa dIEUKPIVIOHEVN. 'vwpiCouue HEXPI TWPA TA TTOPAKATW:

e O ZA2 ep@aviCetal oe ouyyeveic aA& o akpiBAg TPOTTOG TTOU
KAnNpovoueital Kal n 1autotnTa TOou YOVIOIOKOU TTapdyovTia TTou TOV
TTPOKAAEI Ogv gival yvwoTa.

o [1poodeuTiKd n €KKPION IVOOUAIVNG aTTd TO TTAYKPEQAG, EVW APXIKA gival
augnuévn yia va eEI00PPOTINOEl TN HEIWUEVN OpAon TNG, MEIWVETAI UE

ATTOTEAEOUA TNV EPNPEAVION YNAOU CAKXAPOU OTO Qila.

H didyvwon yiveral ye u€Tpnon Tou oakxapou oTo aipa. Etriong eAéyxetal n
TTAPOUCIia OOKXAPOU 1 KETOVIKWYV CWPATWY oTa oupa. Mtopei akdéua va
dlayvwaoTEl atrd TNV UWNAR XoANOoTEPIVN KAl KUPiWG Ta TPIYAUKEPIdIA OTO aiua.
MepiKEG @opéC 0 ZA2 avakaAUTITETOI Tuxaia atrd pia eE€Taon pouTivag OTo

BuB6 TOU paTIOU OTTOU PTTOPEI VO UTTAPXOUV Ol XOPOKTNPIOTIKEG BAAGREC TOU

diapATN.
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Av 0 d1aBATNG dev puBNICeTal CWOTA PTTOPEI VA ENPAVICOOUV ETTITTAOKEG TTOU
gival emmKivOuveG akoun Kal yia mn Cwr. O1 KUpIOTEPES ATTO AUTEG gival:

e H au@iBAnoTpocidotrdBeia. O1 BAGBEG OTOV QU@IBANCTPOEIBN XITWvA

TOU OQBOAPOU gival OUXVEG Kal YivovTal TTIO OUXVEG PE TN TTAPODO Tou
Xpovou. H gp@dvion toug TTPoAauBAaveTal 1l KOBUOTEPEI PJE TNV KOAN
puUBuIoN OXI HOVO TOu OOKXAPOU aAAG Kal TNG APTNPIAKAG TTiEoNg Kal
NG XoAnoTepivng. H TUQAwaoN dev gival ouxvr] TTITTAOKN.

e BAdBec ot1a veppd. O kivouvog yia veppikr BAGBn augdvetal Pe TO

Xpovo. H emimmAokni auTh eival coBapr yiaTi PTTopEl va odnynoel o€
VEQPIKN AVETTAPKEIQ Kal Kapdlakr vooo.

e Mseiwuévn aigBnTIKOTNTA KAl KOKA  KUKAOQOPIO TOU  QiuaTtoc.

H BAGBN oTa veupa Kal n oKARpUVON TWV apTNEIWY 0dnYEi € JEIWHEVN
aloONTIKOTNTA KAl KOKA KUKAOQOpIia TOu daipyatog oTta TTodia. Auto
MTTOPEI va 0dnynoel o€ augnon Twv QAEyHovwY Tou dEPUATOG Kal O€
¢€AKn TTOU Ogv €TTOUAWVOVTAl €UKOAD. H Kakr] KuKAo@opia utTopei va
odnynoel akéun kal o€ akpwtnplooudé. H BAABN ota velupa pTTopEi
€TTioNG va TTPoKaA£oel dIaTapaxEG aTTd TO TTETITIKO OTTWG vauTid, EUETOI

Kal didppola.

IMoAAoi aoBeveic pe diaBnTn Couv TTOAAG xpovia Kal o€ KaAr uyeia. To puoTiKG
gival n d1IaTAPNON TOU OOKXAPOU O€ KOAQ ETTITTEDA TTOU ETTITUYXAVETAI UE TN
owoTA diaira, TNV AoKnon Kal QaPUAKEUTIKT) Bepatreia e xatma. XpeiadeTal

ETTIONG N ouXVN METPNON TOU OAKYXAPOU, TNG TTIEONG KAl TwV AITTISiwy OTO aipa.

1.2.3 AlaBATNG KUNONG

Ymdpyxel €miong o dIaBATNG KUNONG TTou €ival éva onuavtikd TTPORANua,
TTPOORAAAEI TTEPITTOU TO 4% TWV KUACEWV Kal oxeddv TTavroTe e€agavileTal
METG TOV TOKETO [8]. Eivan 1TTOAU onuavtiki n €ykaipn O1Ayvwon TnG yiaTi
uTTopei va TTpokaAéasl ooBapég eITTAOKES. 11 auTtd To Adyo petall 24-28"
eBOONAGdAC KUNONG yiveTal EAeyX0OC aTTOKAEIoNOU Tou diIafATN Kunoewg [4]. Ol
MNTEPEG Pe OIOBATN KUNONG €xouv aioBnTd aufnuéveg TmBavoTnTEG Vva

avaTrTuéouv dlaBATn YETA TOV TOKETO [8].
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2TOV

TTOPAKATW  TTivaKa

Qaivovtal  OpIoHPEVA

d1a@OPOTTOIOUV TOUG dUO TUTTOUG OIOBATN.

XOPOKTNPIOTIKA  TTOU

Tutrou 1(IDDM)

Tutrou 2(NIDDM)

HAKia évapéng

2uvnBwg <30 eTwv

2uvnBwg >40 eTwv

2wWuaTiké Bapog

ATTOUCIO TTAXUOOPKIOG

Maxuoapkia oto 80%

2uxvoTnTa 0,2-0,3% 2-4%
O¢parreia pe IvoouAivn | TAavToTe amrapaitnTn 2uvnlwg oxl
aTmmapaitnTn
‘EKKpION IVOOUAIVNG 2oBapn averrdpkela MoikiNkel  (amé  Ama
QAVETTAPKEIX €wg
UTTEPIVOOUAIVaIMia)
AvTioTaon otnv | MNMepiotaociakd (o€ PN | ZuvAdng (AOYyw
IVOOUAIvVN KaAl puBuion 1 o¢ | diatapaxng TWV
TTEPIOOEIN AVTIOWHATWY | UTTOBOXEWV N (of
KATA TNG IVOOUAIVNG) EMiTEdO  PETA  TOUG
UTTOOO0XEIG)
2xéon ME GAAa | MepioTaoiakd Oxi
autodvooa Qaivoueva
Kétwon 2UxviA 2TTAvIa
["eveTiKOi TTOPAYOVTEG
2uoxérion HLA Nai Oxi
KukAo@opouvta Nai(90-95%) Oxi
avTiowpaTa  ota  B-
KUTTapa

Wyngarden JB, Smith LH, Bennett GC: Cecil Textbook of Medicine, 19" ed.

Saunderw, 1992.

Kai o1 U0 pop@ég diapBnTn cival ouvleTeg aoBEveleg TTOU TTPOKAAOUVTAl ATTO

METOAAGEEIC o€

TEPICOOTEPA

atrod

TTEPIBAANOVTIKOUG TTapAYOVTEG [4].
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2. Baolikég yvwoelg

2.1 lvoouAivn
2.1.1 H dopn TG IvoouAivng

H voouAivn gival n kupia opudvn 110U pubpicel TO HETABOAICHO TNG YAUKOLNG
Kal dpa wg avaBoAikr) ophovn aAAG Kal wg augnTikOG TTapdyovTag, IBIaITEPA
oTnVv evOOUNTPIa (WA KAl TNV TTPWIKN VEOYVIKHA TTEPI0d0. NapdAo TTou o1 1I0TOoi
OTOXOI TNG IVOOUAivnG, 6cov agopd oTnv opolooTacia Tng yYAukdlng, civai
KUPIWG 0 NTTATIKOG, 0 AITTWONG KAl O JUIKOG, woTOOO N IVOOUAIVN TTapePBaivel

OTNV KUTTOPIKI QVATITUEN KAl TO JETARBOAIOUS TwV TTEPICOOTEPWY IOTWV [1].

Mapdayetal a1d Ta B-KUTTAPA TOU TTAYKPEATOG, TTOU ATTOTEAOUV TO 60-85% Twv
KUTTApwWV Twv vnoldiwv Langerhans kai ekkpivetal a1’ e€uBgiag oTtnv
KUKAo@opia Tou aipatog (evookpivig opudvn). Ta B-kuttapa "dieyeipovrar”
atmd Ta poépia YAUKOZNG kal n dpdon Tng ival ekdBapa avaBoAikn. ApxIKd,
TTapayetal €va TToAutremTidio 11,5 kDa, n TTpo-TTpoivoouAivn, n OTroia oTo
eVOOTTAQOMATIKO DUKTIO PETATPETTETAI O€ TTPO-IVOOUAIVN (9 kDa). Z1a KuoTidia
TOU oUOTANATOG Golgi N TTPO-IVOOUAivN TTETTTETAI BivOovTag 2 PHOPIa: TO TTETTTIOI0
C ka1 Tnv wpiun TTAéov, evepyr, IVOOUAivn. H wpiun IvoouAivn eival éva
TToAuTTETTIOIO TTEPiTTOU 6 kDa [1,8]. To popiakd BApog TNG €ixe TTPoodIopIoHEI
yUpw o010 12.000, TO OTTOI0 €K TWV UCTEPWYV BIOTTIOTWONKE OTI ATAV TTEPITTOU
OITAGoI0 aTTd TO TTPAYUATIKO €€aiTiag TNG TAoNG TNG IVOOUAIVNG va oxnuaTiCel

o1aBepd Pn-ouoIoTTOAIKG BIuEPH.

H vooulivn €ival TTOAUTTETTTIOIKT) OpudVN, MIO OXETIKA MIKPA TTPWTEIVN, TTOU
atroTeAEiTal a1rd dUOo TTETTIOIKES aAuCideg (A kal B) TTou tTepiExouv auvoAikd
51 apivoéa, 21 apivogéa otnv A aAucida kal 30 apivotéa otn B aAucida. Ao
Ta 20 koivd apivogéa Twv  TTpwteivwv  dev diabételr T
auivogEa Bputttopavn (Try) kai pedeiovivn (Met). AlaBéTel TpEIG BICOUAPIOIKES
YEQUPEC (-S-S-) atrd TIG oTToieg 01 U0 TUYKPATOUV TIC dUO aAuaideg. O1 duo
aAugidec PTTOPOUV va XwploBouv eUkoAa pe dIAvoIEn TwWV -S-S- YEQUPWV ME
oeidwon (yia TOV OKOTTO QUTO XPNOIUOTIOINONKE UTTEPUUPMNKIKO 0O&U,

HCOOOH). Kauia amd 1i¢ dU0 aAucideg XwploTd Oev gu@avilel KATToIa
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QUOIOAOYIK dPACTIKOTNTA KOl ETTOMEVWG N dpdon TnNG IVOOUAIvNG OEiAETal
0T OUVOAIKH dIaUOPPWOTN TOU Popiou Tng (TpIToTayng doun) Kal Ox1 oTa

ETTINEPOUG OUOTATIKA TNG TTETTTIOIA ) AMIVOLEQ.

Gly

|

Tal

i CHAIN A

Gln—les —Cyz = —Ber — —CLS—SGP =leu=Tyr=Gln=Leu=Glu=Asn-="Tyr—Cys=—Azn

Tﬁs —Leu—Cys — Gly — Ser —His —Leu—Val — Glu— Ala —=Leu-Tyr-Leu-Val —(ljys

Gl Gl
[ CHAIN B i
z?sn Cl}lu
N N
Phe —Lys— - —Tvr—Phe—-Phe-Gly

Eikéva 3: H doun ¢ ivaouAivng.

H ivoouAivn utipée n TpwTn TPWTEivN TnNG oTroiag TTPoodiopicdnke n
TPITOTAYAG KPUOTOAAIKA Sour. H peAETn Trpayuatotroiifnke 1o 1969 e

KpuoTaAloypagia akTivwv X [9].

H voouAivn og udaTtiké didAupa oxnuaTiCel oTabepd PN-ouoIOTTOAIKG dipePn,
OAAG UTTAPYXOUV AKOUN TETPOMEPN KOl EEAUEPN, ME TN MOV OPACTIKI HOP®NA
TNG IVOOUAIivNG va egival n povopepns. Ta TeAeutaia, oTaBepotroioUvTal
iIBlaiTepa TTAPoUTia 1I6vTwy Weudapyupou. O oxnuUATIONOS TOUG GAAG Kal

oUVOETa OUUTTAEYPATa  PE  aTTAéC  TTPWTEIVEG (OTTWG N TTPWTAIvN)
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agloTrolouvTal  PAPPOKEUTIKA yIa TNV TTapaywyr IVOoUAivwy "Bpadeiag

armodéopeuong” kal augnuévng didpkeiag dpaong [10].

Eikéva 4: (a) Movouepéc ivaoudivng (BioAoyikws dpaaTikn open).
(B) Aiuepég IvoouAivng (n Kuplotepn Lop@n o€ udariko diGAuua.
(v)Eéauepéc ivaouAdivng ouykparouuevo amré 6uo 1ovra Zn(ll)

Tou auuTTAékovTal uéow Tn¢ 10TIdivne 1n¢ B-aAucidac (B10-His) [88].

2.1.2 O p6Aog TnG IVOOUAivng

O @uoioAhoyikdg pOAOG TNG IVOOUAIVNG €ival va HEIWVEI TN CUYKEVTPWON TNG
yAukélng oto aipa. Kal autd yiati augdavel Tnv TpoocAnyn YAUkOZng atmd Toug
MUG, TO AITwdn 10TO Kal TO ATTAP, MEIWVEI TO PUBPO yAukoyovoAuong
(atrodéunon Tou yAukoyovou o€ yAuKOln), augdvel Tn YAUKOyovoyéveon
(TrTapaywyry yAukoyovou atrd YAUKOCZn), Kol JEIWVEL T YAUKOVEOYEVEDN

(oxnuaTiopdg YAUKOZNG atrd un udaTavlpakoUXES OUTIEG).

H ékkpion TNG IVOOUAivng TTNPeAleTal atrd TN OUYKEVTPWON TNG YAUKOCNG OTO
aipga. AuEnon TNG oUYKEVTPWONG TNG YAUKOZNG augdvel TNV €KKPION IVOOUAIVNG

(aAAG kai TRV oUvBean IVOOUAivNg).

H voouAivn PeETA TNV €KKPIOH TNG OTTO TO TTAYKPEQG KAl TTPIV QTACEl OThV
TTEPIPEPIKN (OUCTNUATIKY) KUKAOQOpia dIEPXETAI avayKAoTIKA ammd 1o ATTap,

otTou ptropei va adpavoTtroinBei To 40% TrepitTou TNG IVOOUAIVNG.
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H yAukaydvn eival pia TTOAUTTETITIOIKI) opudvn TTOU TTEPIYPAPNKE VIO TTPWTN
@opd atrd Tov Kimball To 1923. EkkpiveTal ammd 10 TTAYKPEAG UE OTOXO TNV
augnon Twv emmédwy TNG YAUKOENG oTo aipa. Mapdyetal amd 1a a-KUTTAPA
Twv vnoidiwv Tou Langerhans, tmou Bpiokovtal 0TV €vOOKPIVI] Poipa TOU
TTAYKPEATOG Kal N dpaon TnG eival kabapd kataBoAikr. MNpoépxetal ammd Tn
didoTTacn TnG TPOo-YAukayovng. H wpiun yAukaydvn artroteAeitar amd 29
auIvogéa, pe poplako Bdapog 3485 daltons. H ékkpior Tng evioxuetal atmmo
OopIoUEVA  apIvogéa Kal atrd Tn Uik dpacTtnpidtnta. AvTiBeTa pe TNV
IVOOUAIVN, N €KKPIOA Tng dlgyeipeTal amd Tnv TITWOoN TNG OUYKEVTPWON TNG

yAukdlng Tou aipaTog.

@ Georges Dolial

Eikéva 5: H doun ¢ yAukayovng.

O1 dUo autég opuodveg (IVOouAivn kal yAukayovn) éxouv avTtiBern opdon,
YEYOVOG OTO OTIOIO OQEIAETAI KOl N PUBMIOTIKA TOUG IKavOTnTa. ATTOTEAOUV
MEPOG €VOG OUCTAMATOG AvVATPOPODOTNONG TIOU KPATA TaA ETTITTEdA TNG
YAUKOING oTo aipa o€ éva otabepd emiedo. ZTnv EIkéva 6 mTapoucialeral o
YEVIKOG UNXAVIOPOGS OpAoNG TWV €V AOYW OPHOVWY OTOV EAEYXO TWV ETTITTEQWV

NG YAUKOCNG TOU QipaTOoG.
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Eikéva 6: @uaiotoyikry puBuion tng ouykévipwans e yAukédng aro aiua.

Ortav T1a emimeda TNG YAUKOCNG OTO aipa aug¢nbouv TrepiTTOU TTAVW atmd 5
mmol/L, Ta B-KUTTapa TOU TTAYKPEATOG OIEYEIPOVTAI KAl EKKPIVOUV IVOOUAIVN
ME €vav aufavouevo puBud avaloyliké e Tn Oouykévipwon Tng yAukdlng. H
IVOOUAiVn pE TN o€Ipd TNG, SIEUKOAUVEI TRV TTPOCANWN TNG YAUKOLNG aTTd T
TEPIOCOTEPA KUTTAPA TOU OPYAVIOPOU, OTTWG TA MUIKA KUTTOPA, Ta €pubpd
aigoo@aipia Kal Ta ATwdn KuTtTapa. To A1ap TpocAapBdvel Tn yAukdln Kai
TNV a1ToBNnKeUEl e T YOPPHA TOU YAUKOYOVOU, WE ETTAKOAOUBO Tn uEiwon Tng

OUYKEVTPWONG OAKXAPOU OTO Qila.

H peiwon NG YAUKOING 01O aipa, o€ emmimeda KATW atré 4 mmol/L, odnyei o€
atmeAeuBépwon yAukaydvng atrd To TTAYKPEQS N OTToia TTPoCAauBAaveTal aTTd
10 NTTap. EKeEi N yAukaydvn, TTou eKKpiveTal ATTd TA O KUTTAPA, TTPOKAAEI TNV
aTToIKOOOUNON TOU YAUKOYOVOU Kal TnV TTapaywyn YAuKOCnG. H yAukaydvn
augavel Ta emimeda TNG YAUKOING KUpiwg PEow TNG YAukoyovoAuong Kal Tng
yAukoveoyéveons. Otav 10 Amap KopeoBei o€ yAukoydvo, n  yAukoln
KateubuveTal TTpog To AITwdn 1076 yia ouvBeon AITapwyv o&éwv, YAUKEPOANG
Kal TEAIKG TpIyAukepIdiwv. Me Tn dpdon TNG IVOOUAivNg, T KUTTAPA auTd, OTav
Xpeialovtal evépyela XpNOIWOTToIoUV YAUKOZN avTti yia Aimmapd oféa  ue
ATTOTEAEOUA TN CUCOWPEUCT AITTOUG OTOV opyavioud. ETriong n IvoouAivn

OIEUKOAUVEI TNV TTPOCANWN APIVOEEWV VIO TO OXNMATIONO TTPWTEIVWYV, EVW N
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ENNEIYN TNG (O€ TTEPIODOUG VNOTEIAG) 0dnyei o€ KaTavaAwaon Kal aAAoiwon Twv

EVOOKUTTAPIKWY TTPWTEIVWIV.

Kal o1 dU0 oOpuoveg, OTOXO £XOUV va ETAVAQPEPOUV TNV YAUKOLn oTa
QUOIOAOYIKA TNG €TTITTEDA. Oa TTPETTEI VA €TTIONUAVOET OTI KAl 01 dUO OPPOVEG
TTAPAYOVTaAl PUOIOAOYIKA OTOV OPYAVIOUO OE £VA CUYKEKPIPMEVO ETTITTEDO Kal TA

ETTITTEDA TOUG AUEOUEILVOVTal avaAoya PE TNV KatavaAwon Tpo®nig [1].

2.1.3 "Avaouvduaopévn” i "Avlpwtrivn" IVOOUAivn

To 1966 o xnuIkog Mav. Kartodyiavvng (AicuBuvtic  TuApartog Bloxnueiog
oto Medical Research Center of Brookhaven National Laboratory, Upton, Néa
Yépkn, HMA, uttd Tnv emiBAewn tou Kabnynti Acwvida ZépRa) petd amd Tnv
EMITUXA oUvBeon TNG IVOOUAIiVNG Tou TTpoBdATou, TTETUXE Tn oUvBeon Tng

avBpwTTIVNG IVOOUAivng [11].

QoT1600 o1 peydAeg TTOOOTNTEG TNG ATTAITOUPEVNG IVOOUAIivnG dev Ba nTav
duvaTtov va KaAug@Bouv atrd oTTolodATTOTE oXAUa OAIKAG ouvBeong, pe Bdon
TIG apX€G TNG TTETTIOIKAG ouvBeong. ‘ETol, evy apyIka n IvoouAivn AauBavéTtav
KUPIWG atTtd TO TTAYKPEQS POo0oEIdWY, CAPEPO OUCIAoTIKA OTO GUVOAS TnG N
IVOOUAiVn, Kal paAiota n "avBpwTrivn" IvOOuAivn, TTapdyeTal o€ PEYAAES

TTOOOTNTEG KAl TTPOCITO KOOTOG WE BIOTEXVOAOYIKES EBODOUC.

H euputata TAéov xopnyoupevn avBpwTrivn IvoouAivn dev AauBdveTal atrd Ta
B-kKUTTOPa TOU QVOPWTTIVOU TTayKpEatog, aAAd TTapdyeTal o€ BIOuNXavikn
KAiJaka atrd YeVETIKWG TpoTtroTroinuéva Baktipla E. coli 4 kKUtTapa (uung Me
avBpwTtiva yovidla ocuvdepéva oTo  yovidiwpa Toug. [MapdyovTal  Kai
atmmogovwvovtal of dUo aAucideg (A kar B) Tng IvoouAivhg amdé duo
O1aQOPETIKA KAwvoTroinuéva E. colip kuttapa JUPNG KAl 0T OUVEXEID

"guvevwvovTal" oTo EPYAThPIO HECW TWV DECHWYV S-S.

H TPWTN "avOpwivn" IVOOUAivVN ato KAwvoTroinuéva E.
coli mapaockeuaotnke 10 1982 amd v etaipeia Lilly omig HMA. Tnv idia

XPOVId, pia "nUIoUVOETIKr avBpwTTivn" IVOOUAIVN TTOPACKEUAOTNKE ETTIONG ATTO
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IVOOUAIvVN xoipou, Pe avTikataoTaon TnG aAavivng tng 6éong B30 pe Bpeovivn

atré tnv etaipeia Novo Industrie AS, Hoechst.

H "avBpwTivn" IvoouAivn Ba £TTpette BewpnTiKA va TTPOKAAEI HIKPOTEPES
QVOOOAOYIKEG avTIOPACEISC OTOV AVOPWTTO, OPWG O1 KAIVIKEG HEANETEC Ogv
atmédeIcav KATI TETOI0. 2&€ OUYKpIon OPwG ME Tn POEI0 1 AANEG IVOOUAIVEG
CWIKNG TTpoéAeUcnG, N avBpwTivn gival "Taxutepn" wg TTPOG TN QUOIOAOYIKN
opdon [12,0-B].

2.1.4 nMpoBARpara Tou oOXeTifovral HE OUENMEVEG OUYKEVTPWOEIG

IVOoUAivng

Evw Ta puikd kai ta Aimrwdn KUTTapa xpeidfovTal IVOouAivn yia va JTTopECOUV
va TTPpooAdBouv YAUKSOZn atrd TO dipa, Ta VEUPIKA KUTTOPA TNV ATToppoQouUv
QUEOWG. Z€ TTEPITITWON VNOTEIAG, N TITWON TG OUYKEVTPWONG YAUKOLNG OTO

aipa evePYOTTOIEI TOV unXavioué d1AoTTaonS Tou YAUKOyGvVouU Tou ATTATOG.

2€ TEPITTTWON UTTEPPOAIKAG OUYKEVTPWONG IVOOUAivAG OTO  dipa, n
OUYKEVTPWON YAUKOLNG MEIWVETAI O€ ETTIKIVOUVA ETTITTEDQ KAl ETTEPXETAI HIA
KaraoTaon yvwoThl  w¢ uttoyAukaiyia. To veupikd ouoTnua Travel  va
TPOPOODOTEITAI EVEPYEIOKA UE YAUKOCLN, OTTOTE EUPAVICOVTAI CUUTITWHATA OTTWG
iAlyyol, Tapaxr, aduvapia ocwoTng opiAiag, AimroBupia. H AimmoBupia ouyvad
AVOAQEPETAI WG UTTOYAUKQIMIKO KWHA KAl ATTOTEAEI KATAOTAON TTOU PTTOPEI VO
ammeiAjoel TN (wn. O1 Taoxovteg amd OloBATN KivOuveEUOUV va UTTOOTOUV
utTToyAuKaigia av xopnynBei peyaAltepn atmd Tnv aTTAITOUPEVN TTOOOTNTA
IvooUAivng. To uttoyAukaigiké kKwua TTpoAapBdverar av o acBevng pe Ta
TTPWTA CUUTITWHATA UTTOYAUKaIdiag AdBel TToodtnTa yAukdlng. MNa tov Adyo
auTtd ol diapnTikoi TTPETTEI va €xouv TTAvToTE padi Toug dlokia yAukolng A

OKOUa Kal aTTAEG KapaUEAEG [12,y].
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2.2 T'Aukédn

H yAukoln 3 0egtpdln cival 1o TMI0 yvwoTO odkxapo. lpdkerar yia évav
MOVOOaKXapiTn TTou aTToTeAEITal atmd pia aAucida 6 atdépwy avBpaka (e¢6Cn)
ouvOEedEPEVWY PE 12 GTopa udpoyovou Kal 6 atoua oguyovou (dour aAdolng)
ME VYeVIKO TUTTO CgH1206. H dlaudpowon pe Tnv oTroia  cuvavTtdral
ouvnBéoTepa otn @uon cival aut TG D-yAukolng. H D-yAukoln étav eival o€
O1dAupa kukAoTrolgital. O eEaUEAG DAKTUAIOG TOU OOKXAPOU TTOU  TTAPAYETAI
KaAgiTal TTupavodn, AOyw TG opoIdTNTAG TOU WE TO TTUPAVIO. 'ETOI TTPOKUTITOUV

duUo oTepeoicopepr, N a-D-yAukoTrupavoln kai n B-D-yAukoTtrupavodln [1].

Eikova 7: H doun ¢ yAukdlng (CuvrakTikn Kai 1piodiaoTarn doun).

To 1891 o Fischer, pe meipdpara kaBOpIoE TN OTEPEOXNMUEID TWV CHO

avBpdkwyv C2, C3 kai C4 tng yYAuKOlNG O Oxéon e eKeivn Tou HI::-I}:::: "
C5 kal amédeige o011 n yAukoln Atav f n évwon Tou @aivetal H——0H
OimAa 1 n evavrioyepns Hop®r TnNG. QG €vwon avagopdg H_(:H_Zr;}iH

Bewpnoe TN YAUKEPAADEUdN Kal yia Tov TTPOoadIopIcud auTd
XPEIAOTNKE OOUAEIA TTOAAWV €TWV Kal TTOAAG DIAPOPETIKOU TUTTOU TTEIpAUATA
[13].

H yAukon utrdpxel oav QuoIKh {axapn OTIC TPOYEG, KUPIWG OTa @PouTa Kal
EIBIKOTEPO OTA WPIMA OTAPUAIA, OTTOU TTapAyETal EOW TOou KUKAou Tou Calvin

Kata TIC wToouvbéoeig. Etriong mapdyetal 0TOoV Opyaviouo aav ATTOTEAETUO
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NG TTEWNG TTIO TTEPITTAOKWYV udaTaAVOPAKWY (TT.X. YAUKOYOVO) aAAG Kal aTTd un

udaTAVOPAKIKEG EVWOEIG (TT.X. YOAAKTIKO OGU).

ATTOTEAEI KUPIO TTNYR EVEPYEIOG VIO TOUG TTEPICCOTEPOUG PUTIKOUG KAl CWIKOUG
OpPYQVIOUOUG. 2Ta OnAAOTIKA, N YAUKOLN €ival TO povadikd KaUoIuo TTou
XPNOIUOTTIOIEI O EYKEPAAOG O€ OUVONKES ETTAPKEING TPOPNAG KAl TO POVADIKO
KaUOIJO TTOU JTTOPOUV  va  XPNOIMOTTOINOOUV  Ta  €PUBPOKUTTAPA  OE€
oTroladATTOTE TTEPITTTWON. 'EXElI uTTOAOYIOTEI OTI TO 60% TTEPITTOU TNG NTTATIKAG
Tapaywyns o€ YAUKOLN XPENOIYOTTIOIEITAl YIa TIC AVAYKEG TOU KEVTPIKOU
VEUPIKOU ouoTANaTOG [1]. Evw TO KeVTPIKO VEUPIKO oUCTNUA TTPOCAQUBAVEI
TNV YAUKOZN uE puBud TTou Oev eTnpedeTal aTTd TNV CUYKEVTPWON TNG OTO
aiga aAAG oUTE Kal TNV Trapouadia TnG IVOOUAIVNG, Ol OKEAETIKOI MUEG

TTpooAapBdavouv YAUKOZN povo Pe Tnv BonBeia TG IVoouAivng [14].

Emeidf n yAukdln diadpapatiCel 7600 onuavTikG pOAo, n TTUKVOTATA TNG OTO
aipga diatnpeital o€ QUOIoAoyIKA eTTITTEdA AKOUN Kal KATA TNV DIGPKEIQ €VTOVNG
MUIKAG doknong. H ouykévipwaon Tng oTo aipa TroikiAAel atmdé 80 £éwg 120 mg
ava 100 ml (4,4-6,7 mM) [1].

2uvnBéoTepa OUWG N YAUKOZN PETATPETTETAI O€ €vav TTOAUCOKXOPITN YIO VO
atmolnkeuTei Kal va diatnenBei yia PeydAo Xpoviké dIAoTnua, TTou OTa QUTA

€ival To GuuAo Kal oTa BNAACTIKA TO YAUKOYOVO.

H petémema mmopeia mou Ba akoAouBrioel n yAukoln e€aptdral amd tnv dpdon
TWV EMPEPOUS EVCUUWY, TNV CUCCWPEUCT TEAIKWYV TTPOIOVTWY (TTOU PTTOPEI va
dpouv Kal oav avaoToAgic) KaBwg Kai Tn dIaITNTIKA KATAOTACN TOU OpyavIoUoU
[14].
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2.3 CAukoyévo
2.3.1 Nevika

To yAukoyévo cival n atToBnkeuoiun Hop®r TNG YAUKOZNG oTa (wiKA KUTTapA.
Mpdkerral yia éva peydAo, dIaKAAdI(OUEVO TTOAUUEPEG TTOU ATTOTEAEITAI ATTd
popla a-D-yAukddng (péxpr kar 100.000 povadeg YAUKOLNG). Or TTepIoCOTEPES
MOVAdEG TNG YAUKOLNG OTO YAUKOYOVO €ival ouvOedeUEVEG UE YAUKOQITIKOUG
deopoug a-1,4 kal ol dlakAadwoeIg oxnUaTiCovTal atrd YAUKOCITIKOUG OECUOUG
a-1,6 ava 10 mepitrou poépia yAukdlng [1]. Or diakAadwoelg oupuBdAouv 0Tn
OIaAUTOTNTA TOU YAUKOYOVOU KOBWG Kal oTnv auénon Twv HPn-avaywyikwy

AKpwV, JE OKOTTO TNV TaxUTEPN agloTroinon Tou [15].

Eikéva 8: H dour rou yAukoyovou.

O1 dUo KUpIeg Béoeic atmoBrikeuong YAUKOyOvou gival TO ATTAP Kal O OKEAETIKOI
MUEG, OTTOU Kal aTTOBNKEUETAl OTO KUTTAPOTTAGOMO ME TN HOp®R Evudpwv
KOKKwV OlapéTpou 10 €wg 40 nm. H ouykévTpwaor] Tou gival uynAoTeEPN OTO
ATTap Tapd otoug PUeS (10% €vavt 2% wiw), OUwWG TTEPICOOTEPO YAUKOYOVO
QATTOBNKEUETAI OTOUG OKEAETIKOUG MUEG OUVOAIKA, Adyw TNG TTOAU peyaAUTEPNG
Madag Toug. ZT0 ATTAp, N oUvOeon Kal N atrolkodounaor Tou pubuiovTal WoTE
va dlatnpouv OTO diya Ta eTiTTeda TNG YAUKOCNG TTOU QTTAITOUVTAl VIO TNV
KAAUWN TWV avayKwyv TOU OpYavIoOPoU 0TO GUVOAS Tou. AvTIBETA, OTOUG UUEG

ol diepyacieg autég pubpifovTtal yia TNV KAAUWN TWV EVEPYEIOKWY QAVAYKWV
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TWV HPUWV MPoévo. O 101é6¢ TrpounBeleTal ye  YAUKOLN, TOU MPECW NG

yAukéAuong Ba dwoel To ATP 1TOU atTaiTeital yia Tnv Puikr dpaocTnpidTnTa.

2.3.2 O p6Aog Tou yAukoyovou

To yAukoydvo gival éva onuavTiko atrébepa Kauoipwy yia didgopoug Adyoud.
O eAeyXOUEVOG KATABOAIOHOG TOU YAUKOYOVOU Kal N atreAeuBEépwon YAUKOLNG
aQug¢avouv TNV TTooOTNTA TNG YAUKOCNG TTou €ival O1a6€01un METAEU Twv
YEUMATWY. ZUVETTWG, TO YAUKOYOVOo puBpidel Tn diatipnon Twv emmmédwyY NG
yAukélng oto aipa. O pdAog auTdg gival 1IBIITEPA ONUAVTIKOG dIOTI N YAUKOLN
gival ouolaoTIKA TO POVO KOUCIUO TTOU XPNOIMOTTOIEITAlI OTTO TOV €YKEPOAAO.
EmimmAéov n yAUKOCn atmé 170 YAUKOYOVO KIVNTOTTOIEITAI GUECO KOl ETTOPEVWIG
gival gia KaAAq Ty evEPYEIQg yia Eaevikr Evovn dpacTnpIioTnTa. Z€ avTifeon
ME Ta AiImapd o&€a, n YAUKOLN PTTOPEl va eTMITREWE! TNV TTAPOXN EVEPYEIAG
atToucia oguyovou Kal €TOI PTTOPEI va TTOPEXEI EVEPYEID VIO AVOEPORIQ

dpaoTnEIOTNTA.

2.3.3 O peraBoAiop6g Tou yAukoydvou

H olvBeon kal n atmolkodéunon Tou YAUKOyovou €ival OXETIKA OTTAEG
d1adIkaoieg, ol oTroieg pubuifovTal avTippoTTa aTTd TOV OPHOVIKA dIEYEIPOUEVO
KAaTappdkTn TNG KUKAIKAG AMP (HOVOQWO@OPIKNG adevoaivng) o otroiog dpa
MEOW TNG TTPWTEIVIKAG KIvAong A. AUTOG O INXaVIOPOS pubpiong eutrodilel TNV
ouvBeon Tou YAUKOYOVOU TAUTOXPOVA HUE TNV ATTOIKOBOUNON TOU KAl ETTITPETTE
oTtov METABOAIONG TOu YAuKoydvou va TTPOCOPUOCETAl OTIC QVAYKEG

OAOGKANPOU TOU OPYQAVIOHOU.

H o0v@eon Tou yAukoyovou xpelddeTal phia evepyoTToinuévn pop®n yYAukolng,
TNV oupPIBIVIQWOPOpPIKH YAUKOLN (UDP-yAukdln), n otroia mrapdyetal amd tnv
avTtidpaon ™G UTP ue 1-owo@opikr) YAUKOZn. H UDP-yAukdln TTpocTiBeTal
OTO PN AVAYWYIKO AKPO TWV Popiwv YAUKOoyovou, OTTou Ta uopIa Ba TTpETTEl va
QVOKATAOKEUAOTOUV VIO va OUVEXIOTEI n ouvBeon. H puBuion Twv diEpyaciwv

QUTWV €ival apKeTA TTOAUTTAOKN Kal Ta £vCUPA TA OTTOI0 OUMMETEXOUV OTO
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METABOAIONS TOU YAUKOYOVOU QTTOKPIVOVTAl GANOCTEPIKA O PETORBOAITEG TTOU

ONUATOdOTOUV TIG EVEPYEIAKEG AVAYKEG TOU KUTTAPOU.

H atroikod6pnon cuviotaral o€ 3 BApara:

1. AtmeAeuBépwon 1-wo@oplkng YAUKOCNG atmmd 10 YAukoyovo. To
MEYAAUTEPO TTOOOOTO TOU POPIOU TOU YAUKOYOVOU OTTOIKOOOWEITAI TTPOG
1-owo@opIkr) YAUKOLN pe TN dpaon TNG puwo@opuAdong.

2. AvVOKATOOKEUR TOU UTTOOTPWHATOG YAUKOYOVOU, Yia VEQ aTToIKOOOUNON.

3. MeTarpot TNG 1-wo@opIKAG YAUKOZNG 0€ 6-uo@opIKr YAUKOLN, yia
TePAITEPW PETARBOAIOUS. H 6-0uo@opIKA YAUKAOLN TTOU TTPOEPXETAI OTTO
TNV aT1T0IKOOOUNON Tou YAUKOoydvou akoAouBei 3 kateuBuvoelg. MTropei
VO a1TOTEAECEl TO UTTOOTPWHA Yia T YAUKOAUOT, va ETTECEPYAOTEI HE
TNV TTOPEIa TWV QWOPOPIKWY TTeEVTolwyv TTpog ammédoon NADPH kai
TTapaywywyv TnG pIBGENG, N va petatpatrei oe eAeUBepn YAUKOLN TTPOG

atreAeuBEépwaon oTnV KUKAOQopia.

a) 2uvBlson Tou yAukoyovou

H ouvBeon Ttou yAukoyovou atrairei éva PoOpIo  ekkivnTh  (TOUAdXIOTOV
TEOOAPWY  KATOAOITTWY) TTAvw  OTO  OTToi0  TTPooTiBevTal  AAUCIdEG
OAlyOOOKXapITWV WE TNV dpdcn TnG ouvBdong Tou yAukoyoévou (GS). AutA n
evapkTApIa Aciroupyia e¢ac@aliCeTal amd uia TpwrTeivn (YAukoyovivn) TTou
mepIAapBavel  Evav  oAlyooakxapitn, aTroteAoupevo atmd  a-1,4-yAukodeg,
OUVOEDEPEVO HE TO QAIVOAIKO ATOPO 0guydvou evog KaTaAoittou Tupoaoivng. H
TTPWTEIVN auTr ouvdEel Ta TTPWTA POpPIa YAUKOLNG Kal BPIOKETAI OTO KEVTPO
Twv o@aipidiwv yAukoyovou. ‘Emerra  avoAaufBdvouv AGAAa  €viupa  Tn
MeyéBuvon Tou popiou OTTWG €va  éviupo  dlakAadwong. Eival ettiong

aATTaAPaAiTNTN N EVEPYOTTOINON TNG YAUKOCNG o€ UDP- yYAUKOQN.

AuTOG €ival o AOyog TTou TTAVTa OTAV ATTOUOVWVETAI YAUKOYOVO TTEPIEXEI KAl
mpwreives. H avTtidpaaon Tng alvBeang Tou yAukoyodvou kataAueTtal atmmd 1n GS

oupoewva e Tnv Eikéva 9.
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Eikéva 9: H ouvBeon tou yAukoyobvou.

H GS kataAuel Tn HETaQOPE TNG EVEPYOTTOINUEVNS YAUKOCUAIKAG Jovadag atro
TNV UDP oT0 UudpogUAIo Tou C4 evdg AGKpou Tou YAUKOyOvou TTpOG TOV
OXNMOTIONO €vOG YAUKOQITIKOU deopou a-1,4. Katd tnv emiuikuvon, n UDP
avTikaBioTaTal atro TNV TEAIKI UBPOLUAIKA oudda Tou auéavOuEVoU Hopiou Tou

yAukoyovou.

B) Amroikodéunon Tou yAukoyovou

H amodoTtikfy armoikoddunon Tou yAukoyovou yia va TrpounBevoel 6-
PWOQOPIKA YAUKOLN XpelddeTal TEOOEPIG EVCUMIKEG OPAOTIKOTNTEG: MIA va
QTTOIKOOOWEI TO YAUKOYOVO, BUO VA aVOKATOOKEUAZOUV TO YAUKOYOVO WOTE VO
TTAPAUEVEI VA UTTOOTPWHA VIO ATTOIKOOOUNON KAl Jid VO JETATPETTEI TO TTPOIOV
KataBoAIopyoU Tou YAUKOyOvou o€ dIa Pop®r KOTAAANAN yia Trepaimépw

METABOAIOUO.

To KUpio €vuuo oTn dladIKaoia TNG ATTOIKOOONNONG Tou YAUKOyOvou Eival n
Q@wo@opuAdcn Tou yAukoyovou (GP). H GP diaoTrd 1o uTTOOTPWHPA TNG PE TNV
TTPOOBNKN £vOg opBoPwaoPopikoU 16vTog (Pi), TTpog atrédoaon 1- puo@OpPIKAG
yAukoélnc. H didotraon evog decpol e TV TTPOCOKn Tou 0pBo@uwao@OopIKoU
IOVTOG Qva@EPETAl WG GWOoPopoAucn. H avTidpaon TTou TTPAYUATOTTOIETAI

@aivetal otnv Eikéva 10.
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Eikéva 10: H amoikodéunaon rou yAukoyovou.

H owo@opuAdon kataAuel Tn S10d0XIKI ATTOUAKPUVON KATAAOITTWY YAUKOCNG
amoé TA PN avaywylikd Aakpa Tou popiou Tou yAukoydvou. O yAUKOCQITIKOG
OEOPOG METAEU TOU TTPpWTOU AvBpaka (C1) Tou TEAIKOU JOpIou Kal TOU TETAPTOU
avBpaka (C4) Tou yeImrovikou popiou diacTtraral amrd 10 opBo@woopikd 16V O
1-owo@opikr) YAUKOLN, N OTToi0 PETATPETTETAI AVTIOTPETTTA O 6-QWOQPOPIKN
YAUKOCn. EIBIKOTEPA, O OeOPOG METAEU TOU TIPWTOU dAVOPAKA Kal Tou
YAUKOQITIKOU 0o&uyovou diaoTraral atrd To 0pBoPwao@opIkd Kal N diaudppwaon

O TOU TTPWTOU AvBpaka diarnpeital.

H p0Buion g OpaoTikétnTag Tng GP  yivetal  opolommoAikd  (ue
PWOPOPUAIWCN-ATTOPWOPOPUAIWGCN) N aAAoOTEPIKA (TTp6odeon
OAANOOTEPIKWYV EVEPYOTTOINTWVY KAl AVOOTOAEWV). Zuykekpigéva n GP otapatd
™ O1dotraon Twv dsopwv a-1,4 otav @T1doel 0t ATOOTAON TECOAPWV
KATAAOITTWV aTTO TO onueEio dlokKAGdwaoNg, Kal auTd yiaTi n idia dev PTTOPEi va
dlaotrdoel Toug Oeopoug a-1,6 Twv dlakAadwoewy. MNa 10 OKOTTO aAuTO,
OUMMETEXOUV Kal OUO AAAQ EvCupa: PIa JETAQOPAOT OAlYOOOKXAPITWY KAl HIX
yAukoQitdon Oeopou a-1,6 (yvwoTh kal wg éviupo armodiakAadwaong). H
METAQOPACN HETOKIVEI MIO OMAdA TPIWV KATOAOITTWV YAUKOLNG aT1té  MIa
eEWTEPIKA OlIaKAGdWON 0¢ MIa AAAn, a@AvovTag eKTEBEINEVO Eva POVO
KaTtaAoimmo yAukolng T1ou  ouvdéetal PE  YAUKoQITIKO deopd a-1,6. H
yAuko(itdon ©Ogopol a-1,6 udpoAuel Tov YAUKOQITIKO OeOoud a-1,6 e
QTTOTEAEOUA TNV  ATTOMAKPUVON €vOC Hopiou €AeUBepng YAUKOING. ZTn
QWOQOPOAUTIKA OIACTTACN TOU YAUKOYOVOU OUMMETEXEI N QWOQPOPIKN

TupIdogaAn (PLP), éva rapaywyo Tng Birapivng B6.
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H avtidpaon 1Tou KataAueTal atmd TN @WOPOPUAdon Tou YAuKoyovou Eeival
QVTIOTPETTTA N Vvitro. H @uo@OpPOAUTIKA dIGCTTACN TOU YAUKOYOVOU TTAEOVEKTEI
EVEPYEIOKA YIATI TO EAEUBEPWHEVO TAKXAPO €ival QLWOPOPUAIWUEVO. AVTIBETQ,
MIa UBPOAUTIKN didoTracn Ba £dive €va odkyxapo (YAukdln) 1o oTtroio Ba
ATTAITOUCE MIa QWOQOPUAIWOCN PE TNV KATavaAwon evog popiou ATP yia va
€l0éNBel 0T YAUKOAUTIKR) TTopeia. 'Eva  TTpOCOETO  TTAEOVEKTNMO  TNG
PWOPOPOAUTIKAG OIACTTAONG yIa Ta KUTTAPO Twv MUuwv egival o1 n 1-
QPWOPOPIKA YAUKOCN 1ovTiCeTal KATW atTd QUOIOAOYIKEG OUVONKEG Kal Oev gival
duvaTtov va uttooTei didxuon TTPog TO EWTEPIKO TOU KUTTAPOU, OE avTiBeon Pe
™ YAUKOZn [1]. Zmnv e&kéva 11 @aivetal n ouvoAikf Oladikacia Tng

yAukoyovoAuong.

Eikéva 11: ' AukoyovoAuon. EAsyxoc amd yAukaydvn (Rmap), emiveppivn (LUEAGC
emveppIdiwy). KaraAoouv 1o BAua 1 (éviuuo GP 1mou utrOKeITal o€ oUOIOTTOAIKO Kai
aMooTepikd éAcyxo). H odiadikagia orauard éw¢ va dpdoer otouc a 1-6 éva
armodiakAadwriko évluuo. To Brua 3 10 udpoAlsl n waeardan 1S 6-QewWaoPIKNS
YAUKOCNC TTOU AEITOUPYEI OTQ NTTATIKA KAl VEQPIKA KUTTapa Kal OxI OTa LUIKA Kal
Aimrwdn. Emouévwe o pug Kai o Aimwoéng 10T0¢ dev UITopouv va 1po@od0THOOUV UE

YAUKOCn aAAa onueia Tou owuarog.
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2.4 Pwo@opikn TTUp1do&dAn (PLP)
2.4.1 Tevika

H owopopik TTupidotdAn (PLP, ewo@opikA-5-TrupidogdAn, P5P) cival pia
TTPOOBETIKN) OPAda opIouéEVwY evCuuwy. Eivar amd 1ig 6 Birapiveg B6 n 1m0
ONMAvTIKI TTOCOTIKA  Kal BloAoyikd, n oTroia aTToTeAEiTal aTTd TPEIS PUOIKEG
OPYQVIKEG EVWOEIG, TNV TTUPIBOEAAN, TNV TTUpIdoEivn Kal Tnv TTupidogauivn. H
QPWOEPOPIKA TTUPIBOEAAN atToTeAEl cupTTapdyovTa TTOAAWY eVCUUWY OTA OTTOIx
TepIAAPBAvovVTal OI TPAVOOUIVAOEG, Ol ATTOKAPPOEUAACEG TWV A-AUIVOEEWV

Kal N YAUKOYOVIKA] @wWo@OopUAdon.

Eikéva 12: Tpigdidorarn kar guvraktiky dour tn¢ PLP.

H PLP dpa wg ouvévluuo oc OAeG TIG avTIOPAOCEIS TPAVOANiVWONG Kal O€
OPIOUEVEG avTIOPAOEIG aTTOKAPBOLUAIWONG KAl ATTANIVWONG TwV APIVOEEWY. H
aAdeUdIKA opdda TG PLP oxnuarider pia Baon Schiff pe tnv e-apivoudda piag
OUYKEKPIUEVNG TTAEUPIKNG aAucidag Aucivng oTo ekdoToTe €vCUPO (EvEPYO

KEVTPO TOU).

Eikova 13: Asouog Baong Schiff rn¢ PLP.

H PLP xpnoiyotroicital amd auivotpavo@epdoes () Tpavoauivaoeg) TTou

0pouv O¢ acouvhBioTa odakyxapa, OTTwG n TePoladivn Kal O€ QUTEC TIG
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avTiopdoelig avTidpd e TO yAouTapivikdO ofu. Eival erriong evepyrny otnv
avTidpaon CUPTTUKVWONG KATa Tn ouvBeon Tng aipng. H PLP 1Taicel poAo oTn
METATPOTTA TNG VTOTTA O€ VTOTTAUIVN, ETTITPETTEI T YETATPOTTI TOU DIEYEPTIKOU
veupodIapIBacTr] yAouTauivikd oTov avaoTaATIKO veupodiaBifaocTti GABA kai
TEAOG emTpéTTrel oTo SAM va ammokapBofuAiwBei woTe va oxXNUATIOTEN

TTPOTTUAQUIVN, TTPOOPOPO HOPIO TWV TTOAUAUIVUDV.

2.4.2 O p6Aog TnG PLP oTn @wo@opoAuTiKK) d1dCTTa0T TOU YAUKOYOVOU

H owoeopuldon d1aocTmd 10 YAUKOYOVO QuO@OPOAUTIKA, PE aTTouaia vepou
atmd 10 evepyd KEVTPO (yia eEoikovounon ATP) 1o otroio amaireital yia Tn

PWOPOPUAIwoN TNG eAeUBePNG YAUKOLNG

Toéoo 10 UTTOOTPWHA TOU YAUKOyOvou OCO Kal TO TTPOoidv, n 1-@wo@opIKA
YAUKOCN, €xouv dlaudpewon a otov C1 (0 XapakTnpiopodg a onuaivel o1l T0
aropo o¢uydvou TTou ouvdEeTal pe Tov C1 gival kKATw atmd 1o €TmiTTEdO TOU
OaKTUAIOU), TTOAUTIUO OTOIXEIO yIa TOV KATOAUTIKO pnxaviopud tng GP. Mia
atreudeiag TTPOoBOAN Tou QWOoPopPIKOU o&Eog otov C1 evdg oakydpou Ba
avaoTpéwel TN dlaudpewon autol Tou dAvBpaka. To yeyovog OTI N
oxnUaTICopevn 1-QuOo@OopPIK YAUKOLN €xel dlapdpewan a avTi yia B, deixvel
OTI atraiteital €vag apTiog apiBudég Pnudtwy (ocuvABwg duo). To TTBavoTEPO
evdeXOuEVOo gival éva evdiGueoo kappokaTidv, OTTwG Kal oTnv udpoAucn Twv
TTOAUCOKXAPITWY BAKTNPIAKWY KUTTOPIKWY TOIXWHATWY TTOU KATAAUETAI ATTd

TNV Aucoluun (Eikéva 14).

Eikéva 14: Mnyxaviouoégs oéesioBacikng KAardAuong tng @wo@opuAdons rtou
YAukoyovou. Mia mpoodeuévn oudda HPO4-2 (uéB) euvoei tn didormraon tou
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YAukoluTtikoU OeouoU lE TTPOOPOPA £VOS TTpwTOVioU OThHV armmoxwpouoa yAUKOln
(Laupo). H avridpacon auth éxel we ammoTéAsoua T0 oxNUATIONO VO KAPBOKATIOVTOS
Kal EUVOEITAl aTTO TN LETAPOPA EVOS TTPWTOVIOU atrd TN TTPWTOVIWHEVH QWOPOPIKH
oudda ¢ deoueupévng mupidoéaAng (UmAeg). H ouleuén tou kapBokariovroc Kai Tou
0PBOPWOTPOPIKOU EXEI WS ATTOTEAEOUA TOV OXNUATIOUO TS T1-QWOQOPIKAS YAUKOLNS.

Mia deUTepn EvOEIEN YIA TV KATAVONON TOU KATAAUTIKOU pnxaviopou tng GP,
gival n armraitnon yia tnv 0mmapén g 5’-ewo@opikng TTupidogdAns (P5SP).
AOMIKEG UENETEG £De1Cav OTI N aAvTIOPWOA 0pBOPWOPOPIKI Oudda PPICKETAI
METAEU TNG 5-@wo@opIKAG opadag Tng PLP Kal ToOu UTTOOTPWHATOG TOU
yAukoyovou. H 5-pwoeopikp oudda oOpa o€ ouvduaopod ME  TO
0pBOPWOPOPIKO, TTIBAVOTATA XPNOIMEUOVTAG WG dOTNG KAl EKTNG TTPWTOVIWV
(dnAadn wg €vag yevikOg 0geoBacikOg KaTaAuTng). To opbopwao@opIkd divel
éva TTpwTOVIO OTO TETAPTO 0o&uyovo (O4) TG armoxwpouoag aAucidag
YAUKOYOVOU Kal Ouyxpovwg atmokTd €va mpwTtovio atmd v PLP. To
evlldueco  kapPokaTmidv  TTou  oxnuaTiCetal  TTPOORAAETal amd  TO
0pBOPWOPOPIKO avidv oxnuatiCovtag Tnv a-1-ewo@opikry YAukdln. H
QTTaiTNON VO aTTOKAEIETAI TO VEPS ATTO TO EVEPYO KEVTPO BIKAIOAOYEI TOV EIBIKO

poAo TnNG PLP oT1n dicukdAuvon NG @wao@opoAuTIKAG didoTtraong [1].
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2.5 Pwo@opuAdan TOU YAUKOYOVOU
2.5.1 Nevika

H o¢wogeopuldon Tou yAukoydvou (GP) eival éva ammd Ta KupioTePA
PWOPOPOAUTIKA évCupa. AVNKElI oTNV TAEN TWV TPAVOPEPACWY, OTNV UTTOTALN
TWvV YAUKOCUAOTPAVOQEPOAT WV Kal oTnv UTTO-UTTOTACN TWV
e€oCuhoTpavopepacwy cupewva pe Tnv IBU kair IUPAC, 6cov agopd tnv
@uon TNG avTidpaong TToU KATAAUEI, Kal £XEl CUOTNUATIKI ovouacia 1,4-a-D-
YAUKO:@wo@opiko a-D yAukoTpavogepdon. ‘Hrav 1o TTpwWTO AANOOCTEPIKO
évfuuo TTou avokoAu@enke atrd Toug Carl & Gerty Cori. To 1943, pe Tn
BoriBeia Tou Arda Green, 10 Ceuydpl €0€IEE TTWG N GWOPOPUAGCT Tou
YAUKOYOVOU UTTAPXEl 0€ BUO POPPEG, TNV o Kal TN B, TTOU €LapTwvTal ATTO TN
QPWOPOPUAiwon Tou ev{UPou, KaBwWG Kal OTIC KATAoTAoEIC R kal T, TTOoU

BagoiCovtal otnv TTapouacia Tou AMP.

2TOV OPYQVIOPO UTTAPXOUV TPEIG ICOUOPYPES TOU EVCUNOU, N @WOPOPUAACT TOU
eyke@AAou, Tou ATTATOG KAl Twv Puwv. O TPEIG 1I00UOPPES Eu@avidouv
opoAoyia otnv aAAnAouyia o€ TooooTd 80%. KABe 1copop@r £xel dIAQOPETIKO
POAO oTOV PETABOAIOHO Tou YAUKOyOvou. H @uo@opuAdon TwV JUWV TTAPEXEI
EVEPYEIQ OTOUG MUG Kal BpIioKeTal 0€ TOO0 PEYANEG CUYKEVTPWOEIG WOTE VA
utTdpxel TTepIoooTepn PLP ouvdedepuévn pe Tnv GP, a1’ 611 o€ 6Aa Ta €viupa
padi TTou e€apTwvTal atrd TNV Birapivn Be. Me Bdon didgopa TTeipduaTa Tou
€yivav oto TTapeABOV, atrodeixTnke OTI N TTapouadia TG 5’-wao@opIKAG ouddag
™G PLP gival amrapaitntn yia Tnv 0pacTIKOTNTA TOU evCUUOU. ATTO TNV GAAN, n
IoOpOPP TOUu eyKEPAAOU Trapéxel YAUKOLN Katd TrePIOdOUG UTTOEEIag n
évrovng uTToyAuKaidiag. Kal ol dUO aUTEG I00MOPEPES TTAPEXOUV YAUKOLN YIa
EVEPYEIOKN ATTOKATACTAON TWV idIWV TWV 1I0TWYV, YI' auTd OTOUG I0TOUG QUTOUG
atrouoiadel To €vCupo TTou gival UTTEUBUVO yia TNV EAeuBEpwon TNG YAUKOLNG,
n ewoeatdaon Tg 6- WoEOopPIKAS YAUKOZNG. AvTIBETa, N QWOPOPUAACT Tou
NTTATOG €XEl OMOIOOTATIKO POAO, KABWGS n Iocodopeny autry pubuilel Tnv

atreAeuBépwon yAukolng.

MeTaAAageigc ota yovidia TnG GP Twv puwv Kai Tou ekye@AAou odnyouv o€

d1dpopeg voooug, OTTwe n vooog McArdle’s (TTdvw atrd 65 petaAAdéeic oTo
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yovidIlo TNG MUIKAG QWO@OPUAAONG £XEI WG KUPIO CUPTITWHPO TNV aduvauia
TWV PJUWV Kal TN JuaAyia). Autr n vooog o@eileTal o EAAEIYN evOg evUUOU
TOU PETABOAICHOU TOU YAUKOYOvVou, ouykekpipéva Tng GP, evw n ouvBetdon
TOU YAUKoydvou Agitoupyei Kavovikd. Xapaktnpi¢etal amd utrapgn auénuévng
TTOoOTNTAG YAUKOYOVOU OTOUG HUG, aduvapia dIGCTTACONG TOU KOl Ta ATOPA
TTOU TNV TTAPOUCIACoUV £XOUV TTEPIOPIoPEVN duvaTOTNTA Yia €vTOovn AoKNon
eCaItiag oduvnpwy CTTACHWY Twv Juwv. Katd ta dAAa o1 acBeveig autoi dev
E€xouv TTPORANUa Kal n avarmTu¢h Toug cival QualoAoyikr. AAAN pia véoog gival
auTh Tou Her, otnv otroia cupBaivouv PETAAAGEEIC OTO yovidlo TNG NTTATIKAG
PWOEPOPUAAONG Kal €va ATTO T CUPTITWUATA €ival n  uttoyAukaipia. H
ICOPOPPN TOU eyKEPAAOU £xel TTPOTAOEl oav BIOdEIKTNG YO TOV KAPKIVO TOU

yooTpIKOU.

2.5.2 Aopn

H GP eival pia opodigepns  TTpwrTeivn, atmmoteAouuevn atrd duo TAUTOONUES
UTTOPOVAdEG popiakoU PBdapoug 97.434kD (842 apivo&éa) kal atmd TO
ouvévCuuo PLP, tTou Bpioketal ouvdedepévo otn Aucivn (Lys) 680 oe kabe

uTTOhOVAdQ.

Kd&Be utropovada cival CUPTTaYWS avadITTAWHEVN OE MIO APIVO-TEAIKA OOMIKN
mrepioxn (480 aa) tTou TTeEPIEXEl pIa Béon TTPGOdECNSG TOU YAUKOYOVOU KOl HIa
KapPBo&u-teAikr douikA TTepIoxn (360 aa). To KaTaAuTIKO KEVTPO EVTOTTICETAI OE
Mia BaBid oxIouA TTou oxnuaTiCeTal ue KaTAAoITTa aTmd TIS ANIVO- Kal KapBo&u
TEANIKEG  TTEPIOXEG.  ZUVETTWG, KABe  uttoyovada  atroteAeital  atrd
XOPOKTNPIOTIKEG AEITOUPYIKEG TTEPIOXEG OTTWG N KATAAUTIKY), OAANOOTEPIKEG

TTEPIOXEG KAI TO KEVTPO OUVOEONG TOU YAUKOYOVOU.

2.5.3 Mnxaviouoég dpdong

H @wo@opuldon Tou YAUKOYOVOU EVEPYOTTIOIEITAI O KATAOTAOEIS EAAEIYNG
YAUKOCNG, w¢g atrokpion otnv opudvn yAukayovn. To onfua tng €AA&Iwng
yAuKkodlng oTo aipa petafiBdaleTal yéoa ota KUTTAPA HECW VOGS oNUATOOOTIKOU

MovOoTTaTioU TToU TTEPIAQUPBAVEI HIa OEIPA OTTO PWOPOPUAIWCEIC TTPWTEIVWV HE
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TeEAeUTaio TO €vCUPO QWOQOPUAAON Tou YAukoyovou. AUTA OTTOTEAEI TO
KUPIOTEPO £VCUMO KIVNTOTTOINONG TOU YAUKOYOVOU, KATOAUOVTAG TNV avTidpaon
PWoPopOAuUcNG Kal EAeuBepwvovTag 1-euwo@opIKry YAUKOLN n oTroia AapBavel
XWpPa oTo KATOAUTIKG KEVTPO Tou eviuuou (Eikéva 15). Ekei, Ta utTTOOTpWMOTA
YAUKOYOVO Kal opBo@wo@opikd aviov €pXovTal O€ VYEITviaon woTeE Vva
EMITEUXOEI N QWOEOPOAUCH TOU YAUKOyOvou Kal Oxl n udpoAucn Tou,
atrokAgiovtag 1a popia Tou H,O. AUo eival Ta onuavtikOTEPA OnUEia TOu
gnxaviopgou katdAuong amd tnv GP. To tpwTto ecival n dilathpnon Tng
aQvVWHEPEING Tou YAukoydvou oTo TTpoidv (1-ewo@opik a-D-yAukdln) (a-
QVWHEPEG), TTOU OQEIAETAI OTO OXNMUOTIONO TOU AVWHEPIKOU KAPPBOKATIOVTOG
Kal TNV KATGAANAa TTpooavatoAiopévn (atrd KATw) TTupnvo@IAn TTpooBoAr Tou
opBoPwo@opIkoUu aviovtog. To OeUTEPO onueEio eival n  amaitnon NG
TTapouCiag Tou ouvevCUuou, Qwo@opik TTupidogdAn (PLP) Trou eival
OMOIOTTOAIKA CUVOEDEPEVN WE TNV €-apIvOPada TNS Aucivng 680. ZUpewva Je
MEAETEG PNXaVIOUOU TNG KATAAUONG TNG avTidpaong @aiveral To ouvéVCUUO Va

opa oav dATNG aAAd Kal OEKTNG TTPWTOVIWV KATA TNV KATtdAuon.

Eikéva 15: Mnyaviouos O6paong @wo@opuAdong Ttou yAukoyovou. To
yAukoyovo, mmapouagia 0p8opwaPopIKOU aviovToS Kai HECW TNS QWOPopUAGonc Tou
yAukoyovou, uerarpémeral o€ 1-owo@opiki a-D-yAukdln kar HOR (n aAucida tou

yAukoyovou e éva kardAoirmo Aiyotepn).
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2.5.4 POBuion

H owo@opuldon Tou yAukoyovou pubpiletal pe d1Iapopous aAAOOTEPIKOUG
TPOTTOTTIOINTEG (TTOU ONUATOOOTOUV TNV EVEPYEIAKI] KATAOTAON TOU KUTTAPOU)
KAl JE TV AVTIOTPETIT QWO POPUAIWON (WG ATTOKPION O€ OPUOVIKA CHPATA,

OTTWG TNG IVOOUAIVNG, TNG YAUKAYOVNG KAl TNG ETTIVEQPPIVNG).

H OiuepNg  QwOo@OpPUAGCN Twv OKEAETIKWV MUWV  UTTAPXEl O  OUO
OAANAOUETATPETTOPEVEG HOPPEG: HIa OUVABWG evepPyr @WO@OPUAGoN a Kal
MIa ouvABwg avevepyh @wo@opuldon b. H owo@opuAdon a kai n

PWao@opuAdon b diagépouv KATA PIa uOPOPIKF opada og KGBe uttouovada.

H opolotroAIk pUBUIoNn etTnpeddetal atmd TNV €mmive@pivn (YAuKkoyovoAuon
OTOUG MUEG) Kal TN YAukayovn (ATTap). Apouv péow Tng evepyoTroinong Tng,
onAadn YEow TNG TTPOWBNOCNG TOU OXNMATIOPOU TNG EVEPYNRS A MOPYPNS TNG
PWOEPOPUAACNG Tou YAUKOoyOvou. AuTr) N OPHOVIKR EvEPyoTToinon TNG Kivdong
NG QWo@opuAdong b Trpaypartotoigital yéow Tou CAMP, n KUTTOPIKA
OUYKEVTPWON TOU OTToioU augdvetal he Tnv Opdon auTwy Twv oppovwy. Ol
OMOIOTTOAIKEG TPOTTOTTOINCEIG UTTOPEI va eTTnpedoouv Tn BloAoyik dpdon Twv
Tpwteivwyv. H dpdon oplopévwy evCUUWY PTTOPEI va puBuIoTel e TTPOCOAKN
QPWOPOPIKWY OPAdWY Ot UBPOLUAOUADES TTAEUPIKWYV OAAUCIdWVY QUIVOLEWY
OTTWG n oepivn, Bpeovivn Kai Tupoaivn. H ouvdeon TwWV UOPOPIKWY OPAdwY
METABGAAEI T doun Tou €vlUuoU £T01 WOTE AUTO VA METATTECEl QTTO Mia

QVEVEPYO HOPYPN O€ EVEPYO, N AVTIOTPOYA.

Mo ouyKkekpiuéva, N KIVAon TNG @WOoQoPUAAGONG KATAAUEI TNV OMOIOTTOAIKN
Tpotrotroinon puBuifovrag @uaololoyikd Tn dpacTikéTnTa TN GP. H Kivdon
META ATTd £VA OPUOVIKO KATAPPEAKTN AVTIOPACEWY KAl TNV EVEPYOTTOINON HEOW
aoBeotiou Ca** TrpokaAei pwogopuliwan Tng GP otn oepivn 14 TN KGO
uTTOhOVAdaG 0dnywvTtag oto oxnuatiopd NG GPa (ewaogopuliwpuévn GP).
AvTiBeTa, pia €10IK TTPWTEIVIKA @WOo@ATAon UOPOAUEI TOV PUWOPOECTEPIKO
OeT O Kal N Wo@opuAdon ueTaTritrtel aTn popery GPb (un wo@opuliwuévn
GP). Z1nVv €1IKéva 16 TTapoucidleTal N OpOoIOTTOAIKA Kal N aAAOCTEPIKT) PUBUION

™M¢ GP.
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Eikéva 16: H opoiomoAikny kai n aAdoorepiki pubuion tng GP. To évluuo tmou
TTPOCBETEI TNV PWOPOPIKY OUGda OTN PWOPOPUAGon gival KIvaon NS pwoEopuAdanc

EVW N arToOUAKPUVO TNS YIVETal aTro TNV TTPWTEIVIKH uoearaon.

H ¢wo@opuldon Tou yAukoyOovou UTTOKOUEI OTO HOVTEAO QAAAOOTEPIKWV
ev{Uuwv Twv Monod, Changeux kai Wyman. O1 dUo pop@éc TnG (a kai b)
BpiokovTal o€ 1Ic0ppoTTia HETAEU PIAG eveEPyoU XAAQPAG KATaoTaong R Kal piag
TTOAU Aiyo evepyou TeTapévng karadotaong T, OTTwg mrpoavagépbnke. H T
MOP®N, ME QWOQPOPUAIWON 1 HE TNV TIPOODECN KATTOIWV TPOTTOTTOINTWY,
€UVOEl TNV Karaoctaon R evw n R popery, ME aTTOOTTIACN TNG QWOPOPIKAG
oMAdAG N ME TNV TTPOCOECN KATTOIWY AAAWY TPOTTOTTOINTWY, METATTITITEI OTNV T
popon (Eikdova 17). H yetdBaon amd Tnv katdotaon T otnv R ouvdéeTal e
OOUIKEG aAAaYEG OTIC a- €AIKEG, OI OTTOIEG PETAKIVOUV pia BnAid €€w atTd TO
evepyd KEvTpo TnG K&Be utropovadag. ‘Etol n kardotacn T eivar Aiydtepo
evepyn OI0TI TO KATOAUTIKO KEVTPO E€ival HEPIKWG TTAPEUTTODIOUEVO. 2TNV
KartaoTaon R 10 KATaAUTIKO KEVTPO gival TTEPICCOTEPO TTPOCRACIYO Kal N B€on

0£0oEUONC YIa TO OPBOPWOPOPIKO €ival KAAG OpyavWHEVT.
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Eikéva 17: Aoun 1¢ oQwogopuAdone a kai b. H @wopopuAdon a
ewoopuAiwverar aro kardAoirro Ser14 kdBe umouovadag. Auth n Tporrorroinon
euvoei 1 doun ¢ TEPICOOTEPO veEPYHS R diaudpewaong. H uia utmouovada aiverai
HE AEUKO Xpwua Kal 01 EAIKEC KAl Ol OTPOWEC TTOU Eival ONUAvTIKES yia Tn puBuion
Qaivovral pe UTTAE Kai KOKKIvo. H @AAn urmouovada aiveral Ue Kitpivo xpwua LE TIC
pubuioTikéc douéc oe mopToKaAi kai mpdoivo. H @waopopurdon b bev eivai
QWO POPUAIWUEVN Kal UTTAPXEl KUPIWS atnv T diauopewaor.
http://www.chusa.jussieu.fr/disc/bio_cell/docs_Anim/P1%20Documents%20M
%E9tabolisme/

H puiklp @wo@opuldon b cival evepyl povo Trapoudia  uywnAwv
OUYKEVTPWOEWY AMP  (BETIKOG TPOTTOTTOINTAG O OTI0I0G  TTPOKAAEI  Hia
MOP@OAOYIKI TPOTTOTTOINCON TNG Avevepyns b Yop@AG o€ evepyn a popen), N
oTroia deopeveTal 0 Yo Béon O€0UEUONG VOUKAEOTIDIOU Kal OTABEPOTTOIE TN
oTEPEODIATAEN TNG PWOPOPUAACNS b oTnv katdotaon R. H ATP dpa wg évag
apvnTIKOG AANOOTEPIKOG TEAEOTNG avTaywviCopevos TV AMP, euvowvTag €101
TNV Kataotaon T. Ta uywnAd etmimedd Tou €UTTOdICOUV TNV HETATPOTIH TOU

€vVCUMOU aTTO TNV AVEVEPYN OTNV EVEPYH HOPYN).

EtTopévwg n PeTdmTwon NG wo@opuldong b atrd tnv kardotaon T oTnv
Katdotaon R Kal avTiIoTPOQWG EAEYXETAI ATTO TO EVEPYEIAKO QPOPTIO TOU YUIKOU

KUTTapou. Kdatw ammd @uUOIOAOYIKEG OUVONKeS, n Qwa@opuldon b eival
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avevepyl AOyw Twv avOoOTOATIKWVY €mdpdoewv TNG ATP kai Tng 6-
PWOQPOPIKAG YAUKOCNG. AvTiOeTa N @wao@opuldon a cival TTANPpwWS evepyn
ave¢dptnta amo Ta emimeda 1ng AMP, tou ATP kal NG 6-QuOQOpPIKAG
yAukélng (Eikéva 18). H atroucia Tng owo@atdong TnG 6-Qwo@opIKAG
YAUKAOCNG OTOUG PUG €Cao@aAiCel TNV TTapauovr] TNG 6-ewao@opIKAg YAUKOLNG
TTOU TTapAyeTal ammd 10 YAUKOYOVO PECA OTO KUTTAPO VIO PETAOXNMATIOUO O€
EVEPYEID.  2TIC  OAAOOTEPIKEG  TPOTTOTTOINCEIG  OEV  TTPAYMATOTTOIOUVTAI

OMOIOTTOAIKEG TPOTTOTTOINCEIG HECW QWO POoPUAiwong [1].

Eikova 18: AAAdoorepikn pubuion 1nS MUIKNG @wo@opuAdong. Eva xaunAd
EVEPYEIAKO QOPTIO TTOU QVTITTPOCWITEUETAI ATTO THY UWnAn ouykévipwon e AMP,

euvoei Tnv ueraBaon orn popen R.

Eikova 19: Zxnuarikn arreikovion eVEPYNS Kal QVEVEPYNS PuWOPOPUAGonc.
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H puBuion NG dpaong NG @WoPOopPUAAOoNS TOU YAUKOYOVOU TOU HTTATOG
OIa@EPEI ONUAVTIKA aTTd €KEIVN TWV HUWYV, AOYw TOou POAOU TOU MTTATOG OTNV
OMOIOCTOON TNG YAUKOZNG YIa TOV OPYAVIOPO OTO OUVOAO TOU. Z€ avTiBeon Me
TO €VCUUO TWV PUWV, N NTTATIK @Wo@OpUAdon a kai Oxl n b Tapouciadel Tn
MEYOAUTEPN QVTATTOKPION O€ METATITWON amo TNV Katdotacn T otnv R. H
0éopeuon TNG YAUKOCNG OTO KATOAUTIKO KEVTPO WETAKIVEI TNV AANOCTEPIKN
ICOPPOTTIA  TNG  QWOoPOopuAdong a amd Tnv kardotaon R omv T
atrevepyotmoiwvtag 1o €vCuuo (Eikéva 20). Kar autd yiati o pdAog Tng
a1ToIKOdOUNONG Tou YAUKoydvou oTo ATTap €ival n Tmapaywyr YAukdlng yia
eCaywyn o€ AANOUG 10TOUG. ZUVETTWG OTAV N €AeUBepn YAUKOLN TTPOEPXETAI
atrd AAAEG TTNYEG, OTTWG N dlaTpo®r, dev UTTAPXEI AVAYKN KIVATOTTOINONG TOU
evqUuou. Ze avTiBeon Pe TO PUIKO évCuuo, N NTTATIKA @WO@OpPUAdon dev gival
euaioBntn oe puBuion amd tnv AMP 31611 10 Amap Oev ugiocTaTal TIG

EVTUTTWOIOKES AANQYEG OTO eveEPYEIOKO QOPTIO [1].

Eikova 20: AAAooTepikn puBuIon TNS NTATikng ewo@opuAdong. H mpdodeon 1n¢
YAUKOCNC OTn @wOo@opUAQdon a UETaroTTifel TnV I00pPOTTIa TTPOC ThV Kardoraon T Kai
amrevepyortrolei To éviuuo. ETol To YAukoyovo Oev Kivntorroigital orav n yAukoln eivai

noén os agpbovia.

2.5.5 Kévtpa ouvdeong TG @wo@opuAdong Tou YAukoyovou

O1 kpuoTaAAikéc dopéc Tng GPa  kai tng GPb (T kai R diapdépewaon)
TpoadiopioTnkav yupw oto 1990 amd toug Barford kair Johnson. O1 peAETeG
auTég atTédeiCav TTwe ol KpUuaTaAAol TNG GP TTepiEXouv peyadAa TToo000TA VEPOU
(YUpw oT10 48%) 1O OTTOIO €ival eyKAWPBIOPEVO Péoa o€ TpIodIGaTaTA TTAEyUaTA

KavaAiwv. Autd ocupBaivel yiati n diIdTagn Twv KPUOTAAWY TWV TTPWTEIVIKWV
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HOpiWV gival TETOIO WOTE va dnuioupyouvTal ETTIMAKN KavdaAia Siapétpou 20 A
KATA PAKOG TOu AZova Tou KPUOTAAAOU. Ta KavaAia autd TTITPETTOUV O€ PIKPA
MOpIa va dlaxéovTal OTOV KPUOTAAAO Kal va QTAVOUV OTA KEVTPA OUVOEONAG

TOUG.

H 1ToAutTeTITIOIK) aAucida Tou ev{UPOU PTTOPEI VO XWPIOTEI 0 dUO DIOKPITEG
TePIOXEG, TNV 1 kai TNV 2. H trepioxry 1 ovoudadeTal puBUIoTIKY KAl ATTOTEAEITAI
amé Ta auivogéa 10-484. Ztnv TTEPIOXH QUTH PBpPIOKETAI TO KEVTPO
QPWOoPOPUAIwOoNG TNG Ser14, To aAAOOTEPIKO KEVTPO ouvdeong Tou AMP, T0
aTTOONKEUTIKO KEVTPO, OI TTEPIOXEG TTUPYOG KAl ETTIKAAUPMA KABWG Kal €va
TMAMA TOU KOTAAUTIKOU KEvTpou. H Trepioxy 2 ovopdadeTal KATOAUTIKA KOl
atroTeAEITal ATTO T ApIvogéa 485-842. 2TV TTEPIOXN QUTH BPIOKETAI TO KEVTPO
avaoToAng, n PLP kai 10 uméAoimmo TuAPa Tou KATOAUTIKOU KévTpou. H
OpaCTIKOTNTA TNG GWOPOPUAAONG TOU YAUKOYOVOU €AEYXETAI OTTO AVOOTOAEIG
KAl dAAOOTEPIKOUG TPOTTOTTOINTEG TTOU OUVOEOVTAl O€ €I0IKA KEVTPA oUVOEDNG,
OTO KOTAAUTIKO KEVTPO, TO KEVTPO AvAOTOARG Kal TO aAAooTepPIKG KévTpo. H
ouvdeon dIa@OPwWY TPOTTOTTOINTWY KAl UTTOOTPWHATWY 0dnyei oTnv eu@avion
OUVEPYIOTIKNG dpaong (BeTIKAG A apvnTIKAG) METAEU TwV KEVTPWVY COUVOEDNG,

OxI uévo oTtnyv idia utTTopovAada aAAd Kal JETAEU BIAPOPETIKWYV UTTOPOVADWV.

H @uwo@opuAdon Tou YAUKOYOVOU TTEPIEXEI 6 KEVTPO OUVOEDNG:

A) To kévipo @wo@opuliwong Tng Ser 14

To kKé€vTpo auTd ival UTTEUBUVO YIa TNV OPOIOTTOAIKA PETaTpOTI TNG GP atmod
™ Mop®ry a otn popen b. Evromiletar otn diemi@dveia PETAEU Twv OUO
utTopovAdwv. Kevipikd poAo é€xel n Ser 14, n oTToid @WOPOPUAILOVETAI KAl
odnyei oe aAAayr TnNg oTepeodidracng Twv TeAeuTaiwv 19 auivogéwv oto C-
TEAIKO AKpo Tou evluuou. 21nv GPb, autd Ta aupivogéa gival TToAU eukivnTa Kai
Oev €xouv KaBopiopévn doun, evwy otn GPa €xouv opiopévn oTepeodIdTatn

Kal aAANAETIOPOUV pe aAAG apivogéa Kal Twy 2 uTtopovadwy [1].
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B) To aAAOOTEPIKO KEVTPO

2T0 OAANOOTEPIKO KEVTPO OUVOEETAI N 6-QWOQPOPIKN YAUKOLN TTPOKAAWVTAG
MeTATOTTION TPOog Tnv T kardotacon, 10 AMP  TTpoKaAei  evepyoTtToinon
METATOTTICOVTAG TNV 1I00PpPOTTIa TTPOG TNV R katdoTtaon kal To ATP 1Tou atrAd

avraywvicetal o AMP [1].

To aAAoOTEPIKG KEVTPO €VTOTTICETAI OTN DIETIPAVEIA PJETAEU TWV UTTOPOVADWYV,
32 A mrepitrou amoé 1o kataAuTikG KévTpo Kal 12 A trepitrou amé v Ser14. H
TPIodIA0TATN OOMI) TOU OUYKEKPIUEVOU KEVTPOU €xEl avaAuBei kal oTIg 2
diapopewoclg, T kal R, TNg GPb kai Tng GPa. O1 KpuoTaAAOYPAQIKEG MEAETEG
£0€1Eav OTI atToTEAEITAI ATTO 3 UTTOKEVTPA, TA OTTOIA Eival Ta £ENG:

e  YTTOKEVTPO OUVOEONG TNG PWOPOPIKAG OPAdag

e YTTOKEVTPO OUVOEONG OAKXAPWYV PIBOING

e YTTOKEVTPO OUVOEONG TWV VOUKAEOTIOIKWY PBACEWY TTOUPIVNG

O1 evwoeig Tou ouvdéovTal 0To AANOOTEPIKO KEVTPO, €iTE evepyoTTOIoUV (AMP,
IMP, G1P, Pi, SO,*) Tn Spdon Tou ev{UUOU EUVOWVTAS TNV R HOP®A TNS KN
QPWOPOPUAIWPEVNG woPopuAldong b , eite avaoTtéAouv (ATP, ADP, G6P,
UDP-GIc, NADH, B-yAUKEPOPWOPOPIKO 10V, TTOUPIVEG OTTWG N KAPEivn Kal N
D YAUKOCN, uywnAéC OUYKEVTPWOEIG QVIOVTWY KAl OUYKEKPIPMEVOI OPYAVIKOI
O1aAUTEG ) TN dpdon Tou €vCUPOU Kal guvvoouv TV T pop®r TnG. Mapduoia
0pdon aokoUv n TIpWTAMiV, N OTTEPMivR KAl AAAEG TTOAUQuiveg, Ta
@BopoavidvTa Kabw¢ Kal Ta dioBevr] kaTidvTa Ca®* kal Mg .0 aAooTepIKAC
evepyotroinTig AMP, étav cuvdEeTal eVTOTTICETAI AVAPECO OTIG €AIKEG 2 Kal
a8 kai gival Kovtd oTtn OIETIPAVEID PETALU Twv uTTopovadwy [16]. H GPa
emoeIKVUEl HeyaAUTEPN Ouyyévela yia To AMP ouykpitikd pe tnv GPb (100
QOPEG MEYaAUTEPN) OAAG PIKPOTEPN ouyyévela yia Ta ATP, ADP kail Tnv G6P

[1].
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M) To KATAAUTIKO KEVTPO

2T0 KATOAUTIKO KEVTPO OUVOEETAI N YAUKOLN (QUOIOAOYIKOG avaoTOAEQG), TTOU
TIPOKAAEI avaoToArl eutmodioviag Tn OUVOECH TOU UTTOOTPWHATOSG KOl
TIPOKAAWVTAG PETATOTTION TNG 100PPOTTIOG TTPOG TNV AlyOTEPO OpaoTIk T

dlapopewon [1].

To KOTOAUTIKO KEVTPO TAUTOTTOINONKE KPUOTAAAOYPAQPIKG OTTO TNV oUvVOEon
TWV UTTOOTPWHATWY (Glc-1-P, Pi) kar avaAdywv Toug. Epgavifetar wg pia
Babi&d oxIoun METAEU TWV QUTOTEAWV TTEPIOXWYV OTO KEVTPO TOU POpIiou OE pia
améotaon 15 A amdé v em@aveia. MoAU Kovid OTO KATOAUTIKO KEVTPO
Bpioketal T0 ouvévuuo PLP. Ztnv T Odioudpewon Oev UTTApXEl GUEON
TTPOoBAcN TTPOG TO KATAAUTIKO KEVTPO aTrd TOv TrepIBAAANovTa dIaAuTn. H
TTPOORAON ETTITUYXAVETAI PEOW €VOC OTEVOU Kavahiou TIAGToug 5 A, aAAd
TeplopiCeTal ammd Tov PPOXo auIVOECIKNG aAAnAouxiag 282-285. Katd T
MeTaTTTWoN a1md T o€ R, 0 Bpoxog 282-285 ekrotmieTal EMITPETTOVTAG TN di0d0
TOU UTTOOTPWHATOG, EVW N avTIKataoTaon TG 6&Ivng TTAEUPIKNAG aAuaidag Tou
Asp283 atd Tn Bacikry TTAEUpIKr} aAucida Tng Arg569 odnyei otn dnuioupyia

€VOG KEVTPOU avayvwpions Twv Pi uwnAng ouyyéveiog [16].

A) To kévipo avaoToARg

2T0 KEVIPO avaoToAng (KEVIPO TToupivwv) ouvdEéovTal VOUKAEOTidIa Kal
VOUKAgOTiOIO (TO TUAMO Twv PAcewv) TTPOKOAWVTAG WTTAOKAPIOUO TOU

KATAAUTIKOU KEVTPOU PETATOTTICOVTAG TNV ICOPPOTTIA TTPOG TNV T dIANOPWOT.

Otav ouvdebei oTn PWOEOPUAIWUEVN HoPPA Tou eviUuou (TN @WoPopUAdon
a) Mo YAUKOZn N uiIa 6-@wao@oyAukoln, n R @wo@opuliwpévn popen
MeTaTTiTITEl OoTNV T QWO@OPUAIWPEVN Hop@r), TTou eival avevepyn. OTtav
ouvOEeBEi pIa 6-uOoPOYAUKOLN, TOTE ETTITTAEOV, TTPOCOEVETAI N PWOPOPUAGON
a otTnv TTPWTEIVIK Qwo@ATACN Kal UOPOAUETAlI N QWOQPOPIKH TNG ouada,

MeETaTPETTOMEVN O wo@opuldon b (avevepyn) [1].
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BpiokeTal KOVTA OTO £vEPYO KEVTPO Tou evlUpou, o€ amooTtaon 12 A mepitrou
aTrd TNV €i0000 TOU KATOAUTIKOU KEVTPOU Kal OTav dexBei Kageivn, TToupiveg,
VOUKAe0CiTeG, VOUKAeOTidIa TT.X. AMP, IMP 1] kdTtroleg GAAeG evwoelg (TT.X. TO
FMN) avatmtiooel OXETIKA TTAPEPTTOdION OTn OUVOEON TOU UTTOCTPWHOTOG,
divovTtag éva TTOAU Aiyo dpaoTIKO pun @wo@opuliwpévo EvCupo. MeplhauBavel
éva pépog TnG  Trepioxng 1 (13-484 aa), kaBwg etriong kal oAdkAnpn Tnv
eploxn 2 (485-842 aa) [1,16].

2tnv T dlaudpewan, To KEVTPO avaoToAAG @pAcael TNV €i00d0 Tou KavaAiou,
TToU 0dnyeEi OTO KATAAUTIKO KEVTPO. ‘Exel atrodeixBei OtI: TToupiveg OTTWG N
adevivn, VOUKAEOOidIa OTTWG N adevoaivn Kal n IVOaivr, QuwO@OVOUKAEOTIOI
oTTwg 10 AMP, 10 IMP Kai To ATP, To NADH KaBwg €TTiONG KAl CUYKEKPIUEVA
ETEPOKUKAIKA CWHATIA, CUVOEOVTAI OTO KEVTPO avaoToARG TNG MUiKAG GPa Kai
GPb, 6x1 6pwg kal otn nmmartiky GPa, n otroia TTapouciddel CUYKEKPIUEVN
EKAEKTIKOTNTA. ZTNV T dlaudpewaon TNG Pwo@OPUAACNS Tou YAUKOYOvou, N
Phe285 tou Bpdxou 280 evTtoTrieTal kovtad otn Tyr613 ammod tnv €Aika a-19, kai
Madi autd Ta duo udpoYoRa uoépla, oxnuatiouv TO KEVIPO avaoToAng. H
ouvdeon OTo KEVTPO auTO, €XxEl WG atmroTéAeopa Tn otabepotroinon g T
dlauopPwWOoNng Tou €vCUPOU KOl OUYXPOVWG TNV @payr TnG €10000U TOU
KaTtaAuTIkKoU KévTpou. Me autdv TOov TPOTTO avaoTéAAeTal n dpdon NG

PWOoPOPUAGCNG Tou YAuKoybvou [16].

E) To kévipo ouvdeong OAlYOOOKXAPITWY

To ammoBnKeuTIKO KEVTPO EVTOTTICETAI OTNV ETTIPAVEIQ TNG TTPWTEIVNG, TTEPITTOU
30 A amd 1o kataAuTIKO Kévipo Kal 40 A ammd 1o aAhooTepIKO KéVTpo. MEow
TNG OUYKEKPIPEVNG TTEPIOXNS N GP ouvdéeTal he Ta owuaTidla Tou YAuKoydvou
in vivo. H 1Teplox autr) BpiokeTal o€ pia oXIouf TTou oxnuaTifeTal atrd duo
avTITOPAAANAEG  a-€AIKEGC Kal  @IANOCEVEI  OAlYyOOOKXAPITEG TTOU  £XOUV
SIapOPPWON apIoTEPOOTPOPNGS EAIKAG. TO aTTOONKEUTIKO KEVTPO AEITOUPYEI Kal
W¢ KEVTPO pUBPIONG, MIOG Kal N KATAANWN Tou atrd Tov OAlyooaKXapiTn odnyei

o€ auénon Tou pubuou katdAuong [16].
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2T) To véo aAAOOTEPIKO KEVTPO

Eival éva aANooTePIKO KEVTPO €TTAPAG ME TNV AAAN utTopovada. EvrotrideTal
otnv OIEM@AvEId TwWV OUO UTTOPOVAdWY OTNV TIEPIOXN TNG  KEVTPIKAG

KOINOTNTOG TNG dipePoUs doung Tng GPb [16].

Eikéva 21: Aoun m¢ ewao@opuAdons tou yYAUKOYOVvoU Kai Twv BETEwV TTPOCOE0NS

TWV UTTOGTPWUATWY KAl PUBLIGTWV.

Avake@alaiwvovTtag, N T pgop®ry OEiXVEl YIKPI OUYYEVEIQ YIO TO UTTOOTPWHA
Kal TOUG BETIKOUG AANOOTEPIKOUG TPOTTOTTOINTEG KAl EYAAN OUYYEVEIQ VIO TOUG
avaoToAeiG. AvTiBeTa n R poper deixvel eyAAn ouyyEVEID VIO TO UTTOOTPWHA
Kal TOUG BeTIKOUG aAAOOTEPIKOUG TPOTTOTTOINTEC KAl MIKPI CUYYEVEIQ YIa TOUG

QVOOTOAEIG.

H TTapoucia avaoToAéa OTO HiyhMa TNG avTidpaong €xeEl WG ATTOTEAECUA TN
MEiwon TNG TaxUTNTAG TNG 0UVOBEONG TOU YAUKOYOVOU Kal TNG aTTeAeuBEpwaong
TWV QWOPOPIKWY 16vTwV Pi. H peiwon aut ek@pAadetal w¢G avaoToAR,

OUPMOWVA PE YWWOTA PHOVTEAQ eVCUUIKAG AVAOTOANG.
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O1 avaoToAgiG TOU KATAAUTIKOU KEVTPOU TNG GWOPOPUAGoNG Tou YAUKoyovou
(GP) dpouv oUpwva e TNV TTAAPWG OCUVAYWVIOTIKA avaoToAr, OI0TI n
ouvdeEOon TOUG OTO KOTAAUTIKO KEVIpPO  euTtrodiel Tn  ouvdeon Tou
UTTOOTPWHATOG KAl CUVETTWG TN QUOIOAOYIK dpdon Tou ev{UUOU. ZUPQWVA HE
TO MOVTEAO QUTHG TNG AVAOTOAAG, O AVAOTOAEOG OEOUEUETAI OTO KOTAAUTIKO

KEVTPO Kal EUTTOBICEI TO OXNMATIONO TOU OCUUTTAOKOU €VCUUOU-UTTOCTPWHATOG.

2.6 Kivnrikn evQUuwyV Kal evUUIKA avaoTOAR
2.6.1 l'evika

H mTpwTtapxiKA Asitoupyia Twv evUPWY €ival va auédvouv TIG TaxUTNTEG TwV
avTIOPAcEWV £TO1 WOTE VA €ival CUUPBATEG JE TIG AVAYKES TOU opyaviopou. MNa
TTOAG €éviupa n TaxuTnTa TN KaTdAuong Vo, N otroia opifeTal wg 0 apIBuog
TWV MOPIWV TOU TIPOIOVTOG TTou oxnuatiCovial avd OeUTEPOAETTTO,
METARAAAETAI UE TN OUYKEVTPWON TOU UTTOOTPWHATOG [S], ME TOV TPOTTO TTOU
TTapoucidletal otnv Eikéva 22. H Taxutnta Tng KatdAuong augdveral
YPOUMIKG KOBWG aQuEAveTal n OUYKEVTPWON TOU UTTOOTPWHPOTOG KAl OTn
ouvéxela apyifel va oTtaBepoTroicital Kal va TTANCIACEl pia PEYIoTn TIUA O€

UWNAOTEPEG OUYKEVTPWOEIG UTTOOTPWHATOG.

Eikéva 22: Kivnrik Michaelis-Menten. Eva oidypauua tng raxornrag (Vo) uiag
ev{UUIKAC avTidpaons o€ ouvaprnaon HE T CUYKEVTPWON Tou utroaTpwuarog [S] yia
éva évluuo mou urmakouegl atnv kivntiky Michaelis-Menten deiyver 6n1 n uéyiorn
raxutnta (Vmax) mpOOCEYYiCeTal aocuutrtwuatikd. H orabepd Michaelis (Kn) €ivar n

OUYKEVTOWON UTTOOTPWUATOC TTOU TTAPAYE! LI TaxXUTNTA ioN UE Vmax/ 2.
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To 1913, o Leonor Michaelis ka1 n Maud Menten 1rpdTeivav éva atrAd HOVTEAO
TTOU €ENYEi AUTA TA KIVNTIKA XAPOKTNPEIOTIKA. TO KPIOIJO XAPOKTNEIOTIKO OTNn
OUMTTEPIPOPA TwV eVCUPWYV eival OT1 éva €1dIKO ouptrthoko (ES) eival 1o
avaykaio evOlidueco oTtnv KatdAuon. To PJovTéNo TTou TTPOTABNKE, TO OTTOIO

€ival To aTTAOUCTEPO TTOU £ENYEI TIG KIVATIKES 1010TNTEG TTOAWYV VUMWV, gival:

ATTé Tnv TTapattdvw oxéon TTPOKUTITEI Yo oTaBepd, N otafepda Michaelis-

Menten, n oTToia opifeTal WG €ENG:

_k_qtky _ [ET+[S]
ST B 7y

Kwm
H otaBepd Michaelis-Menten (K, mol) atroteAei néTpo TNG OUYYEVEIAG TOU
ev(UUOU WG TIPOG TO UTTOOTPWHA Kal OpifeTal WG N OUYKEVIPWON TOU
UTTOOTPWHATOG TIOU  QVTIOTOIXEI OTO MIOO TnG MEYIOTNG TAXUTNTAG TNG
eVCUUIKAG avTidpaonS (Vmax). O TTpooadiopliopdg atTaitei TNV KIVNTIKA PEAETN
TOU €vCUPOU TTapouaia dIa@OPWV CUYKEVTPWOEWY UTTOOTpwHaToG (a-D-Glc-1-
P).

H dpaoTikOTNTA TTOAAWY eVCUUWY UTTOPEI VO AVOOTOAEI ATTO TNV TTPOCOEDN
EIBIKWYV MIKPWYV Hopiwv 1 16vTwy. Q¢ avaoToAeic (TTapeuTrodIoTEG, inhibitors)
BewpouvTal oucieg o1 OTToieg, O€ XAMNAAR OUYKEVTPWON, €AATTWVOUV TNG
TaxUTNTA TNG EVCUMIKAG QVTIOPACEWG, £€XOVTAG TNV IKAVOTNTA VA oXNUATICouv
oUpTTAOKO pE TO évqupo Kal va TTapeutrodiouv Tn dpdacn Tou. O1 avaoToAgig
AEITOUPYOUV EKAEKTIKA, OAANAETTIOPWVTAG PE AIYEG KAl OUYKEKPIUEVEG BEOEIG
0éopeuong €T Tou €vCUMIKOU popiou. AUTOG O TPOTTOG AVAOTOANG TNG
€VCUMIKNG dpAcTIKOTATAG TTAICEl TOV POAO TOU KUPIOU PNXAVIOUOU EAEyXOU OTa

BioAoyikd cuoTAuaTa.
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H evquuikr avaoToAr YTTOPE va €ival €iTE AVTICTPETTTH EITE PN AVTIOTPETTTH.
‘Evag gn avTioTPETTTOG avaoToAéag diaxwpifeTal TTOAU apyd atrd 1o £vCuuo-
OTOX0, KOBWG ouvdEeTal TTOAU I0XUPA UE TO €vCUUO, €iTE OUOIOTTOAIKA EITE YN
OMOIOTTOAIKA, JE ATTOTEAECUA va adpavOoTTOIEiTal OXEOOV TTAVTA OPIOTIKA. TNV
TTEPITITWON QUTH, O AVOOTOAEQG EAATTWVEI TN OUYKEVTPWOTN TOU OPACTIKOU

evquuou.

2€ avTiBeon, n AvTIOTPETTH AavaoToAnl Xapaktnpifetalr amo évav Tayu
dlaxwpIoud Tou CUPTTAGKOU €VCUPOU-UTTOOTPWHATOG OTTOTE TO €VCUUO UTTOPEI
va avakTioel TTAApwG TN OpaoTIKOTATA Tou OTav agaipedei o avaoToAéag. O
BaBuog avaoToAng TNG eVvCUMIKAG avTIOPACEwWS TTApPOoUCia  avaoTOAEQ
TTaPAPEVEl OTABEPOG TOUAAXIOTOV YIa TO APXIKO OTABIO TNG QVTIOPACEWG, KAl

eCapTdral atrd TIG CUYKEVTPWOEIG avOOTOAEA, EVCUUOU KOl UTTOOTPWHATOG.

2NV KAQOIKN €VvCUMIKN KivnTIKA dlakpivovTtal didgopa €idn avTIOTPETTTAG
QVOOTOANG OTTWG: CUVAYWVIOTIKY, KN OUVOYWVIOTIK, QVTAYWVIOTIKA, MIKTH,
MEPIKN, UTTOOTPWHATOG, TTPOIOVTOG Kal aAAooTEPIKR. OAeg diakpivovTal HeTagu
TOUG MEOW KIVNTIKAG MEAETNG TTOU PacileTal oTnv apxIkr avTidpaon (Eikéva
23).

2TNV €Qapuoopévn evCupoloyia TTAAI, TO evOIOQEPOV EOTIACETAI KUPIWG OTNV
OAIKA avTidpaon Kal TV €TTiIdPACN TOU AVACTOAEQ O€ QUTH Kal TTOAU AlyOTEPO

OTO pnxaviopé avacToAig [1].
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Eikéva 23: Aiakpion peradu evog ouvaywvioTIKoU Kdl EVOS [N ouvaywvIioTIKOU
avaoroAéa. A)20umAoko  evqUuouU  UTTOOTPWMATOC  QIToudia  avacoToAéa.
B)2uvaywvioTiIKO¢ avaoToAéag ouvoéstal e TO evepyo KEVIpo Tou evlouou. To
urrooTpwa dsv ouvdéeral. ) Mn ouvaywvioTIKOS avaoToAéag ouvoésTal O OnEIo
OIaQPOPETIKO lIE TO eVEPYO KEVIPO. To umooTpwa ouveyilel va ouvdéstal, aAAd 1o

&vluuo dev KaraAuel Tnv avridpaocn AOyw Th¢ ITapouadiac Tou avaoToAéq.

2.6.2 ZuvayWwVIOTIKH KAl NN CUVOYWVIOTIKA avaoToAR Tou ev{Uou

O1 TTapatrdvw TTEPITITWOEIG APOPOUV UOPIa-aVAOTOAEIG TToUu deCEUOVTAl KATA
TPOTTO QVTIOTPEWINO MPE TO EVCUPO Kal TTAPEPTTOOICOUV TNV KATAAUTIKA TOU
avTtidpaon. QoTdé00, TO £€VCUPO PTTOPEI va avakTAoEl TTARPWGS Tn dPaCTIKOTNTA
TOU JETA TNV QTTOPAKPUVON TOUu avaoToAéd. Av oTnv avTidpaon gival TTapwyv
€vag avaoToA£éag |, TOTE N TaXUTATA TNG UTTO avaOoTOAR EVCUUIKAG AVTIOPACEWS
OiveTal atmrd TIG OXEOEIC TTOU TTAPOUCIACOVTAI OTn OUVEXEID, avAAoya HE TOV

TUTTO TNG QVOOTOANG.

ZTn OUVOYWVIOTIK avaoToAl 1o é€viupo (E) utropei va 1Tpoocdével TO
umméoTpwua (ES) i Tov avaotoAéa (EI), aAA& Ox1 kai Ta duo padi (ESI). O
OUVAYWVIOTIKOG avaoToAéaG  MoIddel OOPIKA JHE TO  UTTOOTPWHO Kl
TIPOCOEVETAI OTO EVEPYO KEVTPO TOU EVCUPOU HE ATTOTEAEOHA va UTTODICETAI N
mpoodeon Tou utrooTpwuaTtog (Eikéva 24). AnAadry avacToAéag Kai

uTTéoTpWHa cuvaywvifovTai yia TNV idia 6€on Tou evUpou. O cuvaywvIoTIKOG
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avaooTOAEQG €AATTWVEI TNV TAXUTNTA TNG KATAAUONG ME TO VO EAATTWVEI TNV
avaAoyia Twv Jopiwv Tou evUPOU TTOU €ival TTPOODEUEVA O€ £VA UTTOOTPWHA.
KaBwg Aoirrdév 0 avacToAEag ouvaywvieTal TO UTTOOTPWHA YIA TTPOCOECH OTO
EVEPYO KEVTPO, N CUVAYWVIOTIKI) QVOOTOAN PTTOPEI VA EETTEPAOTEI augAavovTag

TN OUYKEVTPWOT TOU UTTOCTPWHOTOG.

Eikova 24: Kivnriki &vo¢ ouvaywvioTikoU avaotroAéa. Kabwce auéaverar n
OUYKEVIPWON  €VOC  OUVAYWVIOTIKOU  avaoToAéa,  amaitouvral  UWHAOTEPES
OUYKEVTPWOEIC UTTOOTOPWMATOS yia va emiteuxBei pia 1diaitepn evluuikn taxdmra. H
mopeia NG avridpaong UTTOONAWvVeEl OO0 UWNAN CUYKEVTPWON UTTOOTPWLATOS

QaITQITEITAI YIa va UTTEPVIKNOET n GuvaywVIOTIK) avaoToAr.

ZTn MN OUVOYWVIOTIK avaoToAfj, O avaoToAéa¢ Kal TO UTTOOTpwHA
MTTOpOUV va T1rpocdebolv Tautdxpova o€ éva uopio evluuou (ESI), o
OIaPOPETIKEG BEoeIC TTPOCdEONG, oxnuatiovrag €va KATaAuTikd (adpaveg)
oUPTTAOKO. O PN CuvVaywVIOTIKOG avaoTOAEag Opa EAATTWVOVTAG TOV aPIOPO

METATPOTIAG TOU €VCUPOU, TTAPA PE TO VA EAATTWVEI TNV AVAAOYIO TwV POPIWV
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evqupuou TTou gival TTpoodepéva 010 UTTOOTPpWHA (EIKOva 25). ZuveTtwg, N un
OUVAYWVIOTIKI) avaoToAr; Ogv  JTTOpEl va  CETTEPOOTEI PE auUgnon TnNG

OUYKEVTPWONG TOU UTTOOTPWHATOG.

ApXIKG, T0 oUPTTAOKO ES oxnuaTietal Yéow OIAQOPETIKWY OOWV Kal gV
IOXUEl N uttoBeon OTI TO OTAdIO €AéyXou (TTEPIOPICHOU) TNG QVTIOPACEWS
kaBopiCetal ammd TN oTtabepd k3. Eival gu@avég o011 n taxutnta evCUUIKAG
avTIOPACEWG UTTO JN OUVAYWVIOTIKI) avaoToArl oudétrote Ba @Bdoel TNV TIUN
Vmax Tng avTidpAoews Xwpi¢ avaoToAr].. H dia@opd PETAEU TNG KIVNTIKAG
XWPIC avaoToAr, €ival OTI OTn PN CUVOYWVIOTIKI] QVOOTOAR n Trapoucia
QVOOTOAEQ CUYKEVTPWOEWS [I] pelwvel Tn péyiotn Taxutnta Vmax Kard
1+([1)/Ki), evw n Km Tapapével auetdBAntn. AvTiOETa, OTn CUVAYWVIOTIKN
avaoToAn n oTtaBepd Km au&dvetal katd Ttnv idla troodétnta, 1 + ([IJ/Ki).
2UVETTWG, €ival aduvaTov va @avei To €idog TNG avaoToANG pe Bdon Tnv eikOva
TNG OAIKAG avTIOPACEWG, KATI TTOU €ival EQIKTO €AV €QAPPOOBEi KIVNTIKA MEAETN

XPNOILOTTOIWVTAG ApXIKA TaxUTNTA avTIOPATEWG.

H un ouvaywvioTIKr] avaoToA ATTOTEAEI UTTOTTEPITITWON TNG OVOUA{OUEVNG
MIKTAG avaoToAng (mixed inhibition) otnv otoia ta U0 ev{UPIK& CUPTTAOKQ

£XOUV BIAPOPETIKEG OTABEPES K.
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Eikéva 25: Kivnrikp evo¢ un ouvaywviotrikoU avaoroAéa. H mopeia ¢
avriopaong Ociyver 011 0 avaoToAéac TTPOOdEveTal KAl OTO EAEUBEPO E€viUpo Kai OTO
OUUTTAOKO €V{ULIOU-UTTOOTPWHATOS. ZUVETTWC, N Taxurnta &ev Utropei va @rdoel

HEVIOTN TIUA Vmax, KOUN KAl O€ UWPNAEC TUYKEVTPWOEIS UTTOOTPWLATOC.

2UUTTEPOACHATIKA, 1N TIOIOTIK Ola@opd HETAEU MN QVTIOTPETTTAG KAl [N
OUVAYWVIOTIKAG QVACTOAAG €ival n PN avTIoTREWIUOTNTA TNG EAATTWONG TNG
eVCUUIKAG dpacTIKOTNTAG (TTPOKTIKA TNG CUYKEVTPWOEWS dPACTIKOU £vCUUOU)
oTnNV TTPWTN TTEPITITWON, O¢ avTiBeon Pe Tnv OeuTeEPN. MNOCOTIKEG dIaPOopPES
METOEU MN OUVAYWVIOTIKAG KAl PN QvTIOTPETTAG AVvaOTOANG €ival, (a) KAbe
QVTIOTPETTTA avaoToA eu@avifetal ypAyopa atrd Tnv apxikn ¢daon | 1ng
avTIOpAoEwWS KaTd Tnv I00oppoTTia hJeTagu E, S kal I, evid n PN avTIOTPETTTA
avaoToAn efehicoeTal apyd kal oTtadlakd, ekTeivetal otn @don Il Tng
avTIOPACEWGS Kal OAOKANPWVETAI EQOCOV £XEI XPNOIMOTTOINBEI OAN n TTOCOTATA
adpavoTtroint i evfupou, Kail (B) N TToodTNTA KATA TNV OTToia EAATTWVETAI OTIG
OUo TTEPIMTTWOEISC N Vmax gival d1apopeTikr, avtioToixa katd 1 + ([IJ/Ki) kai

[Etl{1- ([I/[E1])}, evib n Km TTapapével apetdBAnTn [1].

27 H_o@owo@opuhdon TOU YAUKOYOVOU OTOXOG UTTOYAUKOIUIKWY

QAPUAKWYV

BiohoyikéG peAéTeEG emBefaiwoav OTI N QWO@OPUAdon Tou YAuKoyovou
atroTeEAEl  OpPIaKSG OTOXO yia TNV aVvATITUEN VEWY UTTOYAUKQIMIKWY QAPPAKWY
yila Tn Beparreia Tou d1apnTn TUTTOoU . O onuepIvEG TTPOANTITIKEG Kal
BEPATTEUTIKEG TTPOCEYYIOEIC VIO TNV AVTIMETWTTION Tou A2 dgv €TTITUYXAVOUV

IKOVOTTOINTIKO €AEYXO TWV ETITTEDWYV YAUKOLNG OTO aiua Kal yI' autd 10 Adyo
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UTTAPXEI Eva OUVEXEG eVOIOPEPOV TOOO aTTO TNV AKAdNUATKI KOIVOTNTA OO0 KAl
Ao TIC QOAPUOAKOBIOPNXAVIEG, YIO TNV AVATITUEN KAl TNV TTApaywyr VEWV

avTIOIOBNTIKWY QAPUAKWV.

Mia poploKr TTPOCEYYION OTOXEUEI OTNV HEIWON TTapaywyns YAUKOZNG atrd 1o
ATTap ME avaoToAf TNG dpdong TNG ewo@opuldong Tou yAukoyovou (GP).
KaBwg n GP cival éva évCuuo KA€Idi 010 UETABOAIOPO TOU YAUKOYOVOU Kal
TTaiCel TTOAU onuavTikd pOAo oTnv atrobnkeuon TNG YAUKOLNG, XPNOIMOTTOIEITAI
WG OTOXOG VYIa TNV TIAPOOKEUN avaoTOAéwyv, oI oTroiol Ba pTTopouv va
gUTTOdIcOUV TNV AVETIOUPNTN YAUKOYOVOAUON KATW OTTO OUYKEKPIMEVEG
ouvOnkeg. H peAéTn TNG avaoToAg TG GP atroTeAei pia ouvexr TTPOKANon yia
TIG EMIOTAPES TNG QUOIKAG, OUVOETIKAG KAl QAPPOKEUTIKAG XNUEIOS KABwWG

€TTIONG KaAI TNG TTPWTEIVIKAG KPUOTAAAOYPOQIaC.

Mia GAAN TTpOCEyyIon yia TN pubpion Twyv emMmEdWY TNG YAUKOCNG OTO aija
cival Ta didgopa QuOoIK& ekXUAiopata (TT.X. eKXUAiopata podiou). Euputepog
OTOXOG QUTAG TNG TIPooéyyiong e€ival n  dnuioupyia  PBIOAEITOUPYIKWV
TTPOIOVTWY, PE QUOIKA OUCTATIKA, WOTE Ol acBeveic ue ocakxapwdn diapnTn
TUTTOU 2 va PTTOpoUV va eAéyEouv Ta eTTiTTEdA TNG YAUKOZNG TOU Qipatodg Toug
ME OIdQopeG TPOYEG, atro@euyovTag €10l TNV  emmimmovn  dladikaoia Tng

XOPAYNoNG eVECIUNG IVOOUAIVNG.

Abyw TNG opoAoyiag Twv TpIWV IcoopPwV TNG GP Tou opyaviouou (NTTATIKAG,
MUIKAG, €YKEPAAIKNG), MTTOPEI va pnv gival duvath n akpiBrig otéxeuon uoévo
TNG NTTATIKAG 1I00POPPNG. MapdAa autd, eTTeIdr TO ATTAP Eival TO KUPIO OpYyavo
¢€kBeong oe pdppaka Ta otroia AauBdvovrtal dia oTOUATOG, Ba TTPETTEI va gival
duvaTtov va emiTeuxOei N KatdAAnAn d6on @apudkou TTou Ba OTOXEUEl KUPIWG

oTo ATrap [16].
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2.8 P61

To podI gival €vag QaywolPhog KapTrdg TTou ApXIoE va yiveTal dnUO@IAAG Ta
TEAeUTaia XPOVIA VIO TIG EUEPYETIKEG TOu 1D10TNTEG. lapadooiakd, 1o POdI
atroTeAei OUUPBOAO euTuXiag Kal KaAoTuxiag, yr autd TTOANG youpla Tnv
TTPWTOXPOVIA £xouv oxnua podiou. Zav CUUPBOAIKR Kivnon yoviudtnTag, amod
TOug EAANVIOTIKOUG XpOVouG £wG Kal CHPEPA, OTTANE éva POdI oTo TTATWUA O€
YAUOUG Kal TNV TTPWTOXPOVIA w¢ EvOEIEn agBoviag, yoviuoTnTag Kal KAARG
TUXNG [170a]. Emiong ATtav 10 €uPAnua Twv EAeuciviwv MuoTnpiwv Kai
Kataypaenke akdpa kal otn puboloyia. O1 apyxaiol AlyuTtrTiol To €6aBav padi
ME TOUG VEKPOUG TOUG eV aTTOTEAE éva atrd Ta Tpia «guhoynuéva @pouTa»
Tou Boudiopou. Xpnoiyotroinbnke w¢ OIOKOOUNTIKO OToIXEI0O OTO vad Tou
20AOUWVTA KOl OTOUG PAVOUEG TWV IEPEWV Kal ava@EéPeTal 0To ACua ACUATWY

otnv MoaAaid Aia@ikn [17pB].

Eikéva 26: To pdd..

To pOdI TTPWTOEUPAVIOTNKE OTNV KEVTPIK ACIa KOl OUYKEKPIMEVA OTNV
Mepoia. Eival éva amd T1a mTpwTta @pouTta KaAAAIEpyeliag Kal n BoTavikn
ovopaoia Tou €ivar Punica granatum. H podid cival éva pikpd @UAAOBSOAO
OEVTPO MPE YUQAIOTEPG QUAAA Kal TTOPTOKAAOKITPIVO AoUAoUdIa. ToAANES QOopES
Moidlel pe Bduvo Kkai €ivar autoyoéviun. AvartrtuoeTal TTEPITTOU OTA PECQ
ATTpIAiou Kal o1 TTepIccOTEPEG TTOIKIAIEC podIAg wpiudlouv TEAN ZeTTTEUPpiou
ME apxéc OkTwRpiou. O1 kapTroi TNG GUAAEyovTal TO POIVOTTWPO KAl AVTEXOUV
£we 8 £Bdouddec ato Wuyeio otoug 5 °C. Mia véa podid apyilel va TTapAyel

KapTToUg YETA TOV 3 pE 4 xpovo. Ta aven TnG PTTopEi va gival AEUKd 1) KOKKIVO
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avaloya Tnv TToikIAia. O KAaAUTEPOG KAPTTOG TTAPAYETAl ATTO TA TTPWIMA Aven
TOAVOV yIaTi avatrTuoooVTal KATA TNV SIAPKEIA TTIO EUVOIKWYV HETEWPOAOYIKWV
ouvOnkwyv. Eival utd avBekTIKO 0Tn (€0TN, OTNV {npaacia kal otnv €AEIYnN
@pPoVvTIdAG Kal TTPOCAPPOLETAI EUKOAA O OIAQPOPETIKA £DAPN. AVTEXEI QKON
Kal TTOTIONA HPE UQAAPUpO vepd. Opwg yia IKAVOTTOINTIKA TTOCOTIKI KAl
TTOIOTIKA TTapaywyn Xpeiddetal edA@n TTAoUCIa o€ BPETTTIKA cuoTaTIKA, BaBId
Kal appoapylAwdn (Me pH 5.5-7.0) evw kal Ta TToTiopOTa Ba TTPETTEN Va €ival
TOKTIKG. 2Ta ENPda €dA®N O KAPTTOi YiVOVTaI PIKPOI XWPEIG XUMOUG Kal OKICETal O
@AOIOG TOUG, evw O¢€ Bapid TTNAWDON 0 KAPTTOG BEV XPWUATICETAI IKAVOTTOINTIKA.
To d8évdpo TNG podidg ugioTatal {nuUId o BepPOKPaTiEG HIKPOTEPES aTTd 8-10
BaBpoug utrd Tou undevog. Ooo BepudTEPN cival n TTEPIOXA KAAAIEpyEIag TOOO
KOAUTEPNG TTOIOTNTOG  YivovTal oI KapTroi, TTapdAo Tou 1o  dEvOpa
avaTrTuooovTal Kal avliouv Kal o€ nUIoKIEPG pépn. MTTopei va KaAAiepynBei
oc TIEPIOXEG ME uwopeTpo 800-1200m oOtav  @utevsTal o€ B€0€Ig  ME
voTioavaTtoAlkry ékBeon. H podid BéAel o1aBepr) uypacia £dd@oug aAAiwg Ba
oKdoel 0 KapTrdg. To KAASEUQ ATTOOKOTTEI OTOV KOAG QWTICHO Kal agPICUO TOU
0évdpou. Ta @pouTa TG €ival oTPoyyUAd, KOKKIVa () KiTpiva OTav wPINACOoUV)

Kal yepdra pe ommopoug[l7a,B].

YTrdpyouv 1000 &Eveg 600 Kal EAANVIKES TTOIKIAIEG. =€VEG TTOIKIAIEG podIAG €ival
ol: angel red, balegal, crab, cloud, early wonderful, fleshman, francis,
granada, green globe, home, king, phoenicia, sweet, utah sweet kal n
wonderful. ATt tnv dAAN o1 EAANVIKEG VTOTTIEG TTOIKIAIEG POdIAG XwpilovTal o€
TpEic Paocikéc karnyopieg: a) =uvopodiég, PB) TAukég podiEc kal y)
KaAAWTTIOTIKEG pOdIEG [17Y].

2TnVv TTapouca gpyacia Xxpnoiyotroidnke podi roikiAiag Wonderful. Auth €ivai
N 10 d1ad0€dOPEVN TTAYKOOMIWG TTOIKIAIQ podiou. Aivel KOPTTOUG TTOAU JEYAAOU
MEYEBOUG, PE OXNUA TTETTAQTUCUEVO, TTOPQPUPOU XPWHATOS Kal mMOEPUida
okAnpr péoou trayxouc. O1 KapTroi TNG €ival TTPOTIMOTEPO VA XPNOIKMOTTOIOUVTAI
yia xupo. Or1 otrépol gival yaAakoi, BucoIvoi XPWHATOG, XUNWONG ME wpaia
yeuon kail TToOAU kaAf 1ToidtnTa. Ta d€vdpa autig TNG TTOIKIAIQG €ival TTOAU
Cwnpd Kal TTapaywylkd Pe UWog TTou @Tavel Ta 6 péTpa. Ta pddia Tng

TroikIAiag Wonderful wpipalouv ota 1€AN Zemrteupiou pe apxés OkTwRplou o€
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TTEPIOXEG WE NTTIO KAIMA. 2€ PBOPEIEG TTEPIOKEG N wWpPiPavon gival TTIO OWIUN Kal
MTTOPEI va KUpavOei atmo apxég OkTwRpiou Ewg apxég NoguBpiou. H TToikiAia
auTh TTpocapudleTal o€ didgopa TTEPIBAANOVTA Kal yI' auTO KOAAIEPYEITAI O€
TTOAG PEPN TOU KOOWOU. AUCTUXWG OE TTEPIOXEG ME WUXPO KAINO O KAPTTOG
Oev TTPOAABAIVEI VO WPINACEI EYKAIPWS KAl HE TOUG TTPWIKOUG TTAYETOUG TOU
XEIHWVA ePPaviCeTal EVTOVO OKACINO OTOUG KAPTTOUG KATI TTOU TOUG KAVEI N
EMTTOPEUCIPOUG VIO VWTTA KaTavadAwon TTapd pévo yia petarroinon. ‘Etol, ol

KapTroi ayopddovTal o€ TTOAU XaunAég TINEG peTagu 0,30 -0,50 supw TO KIAS.

H troikihia Wonderful kaAAiepyABnke TTpwTtn @opd otnv KaAipdpvia to 1896
kal érreimra otn NoéTio Agpikr, Tou gival diaBéoiun ammd 10 MdapTio £éwg ToV
louvio. ZTnv EAAGBa €xouv yivel padikég guTeloelg e TNV TToikIAia Wonderful.
H mroikiAia autr] éxel avatrTuxOei katd kuplo Adyo oTn ©Oecooalia Kal oTnVv
Makedovia o€ éktaon Tou iocw¢ va utepPaivel Ta 5.000 oTpéupara.
MelovéKTnua TNG TTOIKIAIaG Bewpeital 0TI 0 XUPOG TNG gival NPiyAUKOG, UE o&éa
1,8% [17y,0,¢,0T].

Eikova 27: MNoikiAia Wonderful.

To p6dI cival TAouolo o€ Birapiveg (A, C, E, QUAAIKO 0&U), 0idnpo, KAAIO Kai
QUTIKEG iVEG, evwd €ival XOUNAAG TTEPIEKTIKOTNTOG O€ Beppides. MdaAioTa, €va
podI kaAuTiTel T0 40% Tng ToodtnTag TnNG Pitapivng C kal 10 25% ToU
QUAAIKOU 0CE0G TTOU €€l KaBNuUEPIVA avaykn évag evijAikog. Eival TTAouaio o€
TPEIG DIAPOPETIKEG MOPPEC QVTIOLEIOWTIKWY OUCIWV (Taviveg, avBokKuaviveg,

eAAQYIKO 0&U) Kal N OUVOAIKN avTIOEEIBWTIKH IKAVOTNTA TOU £XEI UTTOAOYIOTE OTI
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gival 2-3 QopéG HEYaAUTEPN ATTO AUTAV TOU KOKKIVOU Kpaoiou ) Tou TTPpAcivou
TOQyloU. 2& TTPOOQPATN MEAETN, PAVNKE OTI TO PODI KAl O DIAPOPES TTOIKIAIEG
MoUpwV £XOUV TNV I0XUPOTEPN AVTIOZEIDWTIKI OpACN O€ KUTTAPIKO ETTITTEDO, OE

ouyKkpIon JE AAAa 25 @pouTta TTou egetaoTnkav [1743].

Xdapn OTIC QVTIMIKPOPBIAKESG, AVTIQAEYUOVWOEIG, aVTIBNXIKEG, OTUTITIKEG,
ETTOUAWTIKEG KOl  AVTIOIAPPOIKEG TOUu 1I01I0TNTEG, O XUMOG Tou podiou
XPNOIUOTTOIEITAI  YIO  BOEPATTEUTIKOUG  OKOTTOUG  €0W) KOl OIWVEG.  2E€
TTPOKATAPKTIKEG KAIVIKEG €pEUVEG O aAvOPWTTOUG, BPEBNKE OTI O XUPOG TOU
podIoU cival aTTOTEAECUATIKOG OTN UEIWON Tou KIvOUVOU atmd TTabroeig tng
KapdIdg, apTnPIOCKANPWON Kal KaPdIayyEIOKA VOOHUaTa €UTrodifoviag Tnv
0&eidwon NG «Kakng» xoAnotepivng (LDL) kaBwg @aiveTal va PEIWVEI KAl TA
ETTITTEdA TNG OANIKAG KAl TNG «KAKAG» XoAnoTepivng o€ dlaBNTIKOUG aocBeveig e
uTTEPAMTIOQIMiIa. Z€ pia TTEPIOPIOPEVN €PEUVA O UTTEPTACIKOUG QOBEVEIG,
BpéBnke OTI N KATAVAAWGON XUMOU atrd podl yia duo eBOouadeg odrynoe o€
Meiwon TNG ouoToAIKNG TTieong [17a,B]. H TTapoudia TTOAAWY QVTIOEEIBWTIKWYV
ouUCIWV OTa pOodia €xel atmodelxbei Kal €TMOTNUOVIKA OTI TTEPIEXOUV TN
MEYOAUTEPN OUYKEVTPWON payvnoiou avd pdala o OAa Ta  @pouTa,
QTTOTEAWVTOG €va  TTOAUTIMO  «OUPpaxo» o€  OOOouG TTAaoxouv Ao
ooTeoTrOpwon [17€]. H katavaAwon xupou atrd podl avaxaiTiCel TIG IOYEVEIG
AOIMWEEIG, evw ekXUAiopaTa atmmd poddl éxouv avTiBakTnpidlokr dpdon évavTi
TNG 0OOVTIKAG TTAAKAG. AvAueoa oOTa AAAA, TTPOOTATEUElI ATTO EYKEPAAIKES
BA&Beg kal uttdpyouv evoeielc OTI N HOKPOXPOVN KATAVAAWGT TOU BEATIWVEI
TNV €PWTIKN A&IToupyia avdpwyv Pe TTPORANPa otuong. Etiong, Bewpeital Ot
OUMBAAAEl oTnv TTPOANYN TOU KAPKivou Tou OEPUATOG, TOU PacToU Kal TOu
TTPOOTATN, AAAd Kal oTnVv €mMBPAduvon TNG AvATITUENS TOUG. XPNOIKOTTOIETAl
yia Tn Bgpatreia TG Xpoviag didppolag, TNG OUCEVTEPIAS KAl TwV AIJOPPAYIWY,
KAl yia TNV QVTIUETWTTION TnG ooTeoapBpitidag. TEAog, kKabapilel kai
TIPOOTATEUEI TO OEPHPA, XPNOIUOTTIOIEITAI OTNV QVTIUETWTTION TWV EYKAUPATWYV

Kal TOU 100 TOU £PTTNTA KOl MEIWVEI TIG PUTIOES Kal Ta €AkN [17a,B].
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Eikéva 28: Kapmdégopia tn¢ moikiAiagc Wonderful oto aradio wpiuavong (=avén, 10
Okrwppiou 2012).
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3. MEIPAMATIKO MEPOX

3.1 Ammoudvwon @wo@opuAdong b Tou YAUKOYOVOU aTTd OKEAETIKOUG

MUC KOUVEAIOU

MNa TNV atmropovwaon TNG Quo@opuldong b Tou yYAUKoyOvou atrd OKEAETIKOUG
MUG KOuVeAIOU xpnoldoTrolEiTal TpoTrotroinuévn n péBodog Fischer & Krebs
(1962). Zuykekpiyéva, avTi L-KuoTeivng XpnNOIYOTTOIEITAI 2-PEPKATTTO-aIBaVOAN

WG avaywylkog Trapdyovtag o€ OAa Ta oTadia TnG Tropeiag kadapiouou.

v YAIKA

3 KOuVvEAIQ

e Amioviouévo H,O

e O&vo avbpakikd kaAio (KHCO3), MB. 100.12

o 2- yepkatTo-aiBavoAin, MB. 78.3

e EDTA, MB. 372.24

e O¢Iko6 0gU 99-100%, MB. 60.05

e - YAUKEPIVOQWOPOPIKS vaTpio 0.005M, MB. 306.12

e 5- pwo@opikA adevoaivn, MB. 367.2

e Tpig- (UdPOEUNEBUAD)- apivoueBavio, MB. 121.1

e O&Ik6 payvAioio, MB. 214.46

e Oeik6 appwvio, MB. 132.14

o C3HgO3 - N\ukepdAn 100%

o Hunrepatéc pepPpdveg diatmiduong. lMpiv amd T XpAon Toug
ugioTavTal katepyaoia pe 1% NaCO; kai 10mM EDTA oToug

100°C (30 min) ka1 0Tn OUVEXEIQ EKTTAUCH ME ATTECTAYMEVO UdBWP
100°C (30 min).

v AlaAUpaTa

e PubuioTiké didAupa apaiwong evfuuou, 50:50:1, pH 6.8 (50 mM B-

Qwo@oyAukepOAng/HCI, 50mM B-pepkattoalfavoAing, 1TmM EDTA,
0.5mM DTT-810€100p€iTOANG)

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 19:22:38 EEST - 44.198.181.6



o Kekopeopévo didAupa 6givou avBpakikou kKaAiou (KHCO3)

e AlGAupa ogikou o&éog 1N (CH3COOH)

e AlGAupa B¢glikou appwviou kopeopou 90% (NH4)2SO4

e PuBuioTIkKO didAupa Tris (TpIg-(udpoupeBuAo)-apivopebaviou)/HCI
0.001M (pH 7.5)

e AiGAupa Tris 2.0M

e AlGAupa B-pepkarrtroaiBavoiAng 0.3M (pH 7.0)

e AiGAupa EDTA (aiBuAevo-Oiapivo-TeTpaogikou ogéog) 0.1M (pH 7.0)

e AiGAupa AMP (5’-owogopikig adevoaoivng) 0.1M, pH 7.0

e AiGAupa ogikou payvnaoiou 1.0M ((CH3COO),Mg)

v Opyava

o DuydKevTpOg

e YdatéAouTpo

o [lexdauerpo

e AVAAUTIKOG Cuyog

o XPOVOUETPO

e PACPATOPWTOUETPO
¢ AvrtAia kevou Buchner
e 2uokeun Vortex

e XelpoKivnTn KPEATOUNXAVN

v Alodikaoia

Brua 1°% MapoAaBry puikou EKXUANOUATOC

ApXIKG a@aipouvTal O OKEAETIKOI MUG ammd 3 KouvéAia, aAéBovtal e
XElpokivntn  Kpeatounxavry kai  Cuyifovral. O KIYAG TIOU  TTPOKUTTTEI
OUYKEVTPWVETAI OTAdIOKA Kal diaTnpeital o€ Wuyeio atoug 4°C. Me 10 TTépag
TOU OAEOPATOG, O KIMAG AVAMIYVUETAI PE ion TTO0O0TNTA ATTIOVIOHUEVOU KPUOU
VvEPOU O¢€ Mia avoIxT) Aekavn O1Tou CUPWVETAl éviova To diyua yia 10 min.

‘Emrema ekXUAileTal 3 QOpEC e aTTIOVIOUEVO UdwP Kal cUAAEyeTal v puxpw. Ol
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OUO TTPWTEG EKXUAIOEIG TTPAYUATOTTOIOUVTAI JE OYKO UDATOG APIOUNTIKA i00 PE
TO BAPOG TWV PHUWV KAl N TPITN PE OYKO UdATOG ApIBUNTIKA iCO YE TO MICO TOU
Bapoug Twv puwv. KaBe popd 1o ekxUAIopa dinBeital péow yalag. H ouvoAikn
OIdpKelIa TwWV eKXUAioewv dev mpétrel va Eemrepvael Ta 30 min kai étav
TTPAYMATOTIOIEITAI N (UMWON TOU KIUA PE TO VEPO TO eKXUAIOHQ dlatnpeital
oToug 4°C. TéNog, TO eKUAIOpa TIoU GOUANEyeTal QIATPAPETOl  PEOW
vahoBduBaka, yia Tnv amopdkpuvon Twv  AITTAPWY OUCIWV KAl  Twv

AIWPOUHEVWYV CWHATIOIWV.

Briua 2°: O&ivn kataBuBion averriBuunNTwy TTRWTEIVV

21N ouvéxela, pubpifetal To pH Tou dlaAupatog oto 5.1-5.2 pe TTPOCONKN
d1aAUpatog CH3COOH 1N utrd eAa@pd avadeuon. To eKXUNIOUA a@AveTal VIO
5 min o€ mayo. MNaparnpeital aténon NG BoAEPOTNTAG TOU EKXUAIOCUATOG AGYW
TNG KATOKPAMVIONG Twv TrpwTeivwy. O1 TTPWTEIVEG aTTOPMAKPUVOVTAl E
@uyokévipnon (5000 rpm) yia 30 min oe Bepuokpacia 0-4°C pe xprAon
MEYAANG Ke@aAng. To utrepkeipevo CUAAEyeTal Kal dinBeital pye avrAia kevou
Buchner ev yuxpw, yia TNV ammoudkpuvon TwV UTTOAEINPATWY QlWPOUUEVOU
UAIKOU. To didAupa oykoueTpeiTal Kal akoAouBei puBuion Tou pH oTto 6.8 pe

Kekopeouévo KHCOs3.

Brua 3% KataBubion tou evZUpou pe Beiikd apuwvio (90%)

To évfupo katapuBifetalr pe didAupa Belikol apuwviou kopeopol 41% e
TTPo0ORKkN Oykou dloAupaTog Belikol appwviou kopeopol 90% ico wg TTPog
0.837 yia kd@be L mTpwrTeivikou diaAupaTog. To didAupa uAdooeTal oToug 4°C
yia 24 h. ZTn ouvéXEla, O JEYAAUTEPOG OYKOG TOU UTTEPKEINEVOU ATTOXUVETAI HE
xprion avtAiag kar akoAouBei @uyokévtpnon oTig 5000 rpm yia 30 min o€
Bepuokpacia 4°C, ye xpnon PeyaAng kKe@aAng, yia ouAloyr Tou 1IfAuaTog. To
inua dlaAuToTrolEiTal oToV €AAXIOTO dUVATO OYKO QATTIOVIOPEVOU UOOATOG O€
Bepuokpacia dwpuatiou. AkoAouBei diatriduon otoug 4°C o€ PuUBMIOTIKO
O1dAupa Tris 0.001M, pH 7.5 yia 16 h.
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Briua 4°: Oepuikn KaTepyaoia o€ uwnAo pH

To diIGAupa cuAAéyeTal atmd Ta oakouAdkia diaTTiduong Kal dlauyaleTal Je
@uyokévipnon oti¢ 17000 rpm yia 10 min atoug 20-25°C ye Xprion MIKPRAS
KEQAANG. TO UTTEPKEINEVO OYKOMETPEITAI KAl TTPOCTiBevTal a) OIGAUpa 2-
pepkatrToalBavolng 0.3M pH 7.0 déykou ico pe T1a 3/27 TOU OYKOU TOU
TTPWTEIVIKOU dloAupaTtog, B) didAupa EDTA 0.1M pH 7.0 ioo pe Ta 5/1000 Tou
TTPWTEIVIKOU BIOAUPATOG KAl TNG TTPOCTIBEPEVNG WEPKATITOAIBAVOANG Kal Y)
aAKOAIKO didAupa Tris 2M yia puBuion Tou pH oto 8.8. To piyua etwadleTal
otoug 37°C yia 1 h pe TautdXpovn avdadeuon avd TAKTA SIQOTAPOTA KAl
Yuxetal o€ Bepuokpacia dwuaTtiou 61ToU TTPOCTIBETAI didGAUPa CH3COOH 1N,
yla puBpion Tou pH oTo 7.0. 2Tn Oouvéxela, To Jiyua uyokevTpeital oTig 17000
rpm yia 10 min ot Bgpuokpaaia 20-25°C (ue PIKPR KEQAAR) KAl OYKOUETPEITAI

TO UTTEPKEIPEVO.

2HMEIQZH: 1o EDTA kai n uepkamroaifavoAn mpoaTtiBevral yia va mpooTaréyouy

v mpwreivn arré uerouciwan.

Brua 5% KpuoTdAAwon Kal avakpuoTAAAwon Tou evZUuou

H kpuoTtdAAwaon TTpayuaToTroigital ge Tnv mpoodrikn AMP 0.1M (pH 7.0) kai
(CH3COO);Mg 1M (pH 7.0) ot Oyko ico pe 1O 1/100 TOU TIPWTEIVIKOU
O1aAUuaToG. To piypa TOTTOBETEITAI 08 CWAAVES QUYOKEVTPNONG KAl a@rVeTal
otoug 0°C yia TouAdxioTov 6 h &1Tou Kal OAOKANPWVETAI N KPUOTAAAWGN TNG
Qwo@opuAdong b Tou yAukoyévou. AKoAoUBwg, ol KpUoTaAAol CUAAEyovTal PE
@uyokévipnon oTic 15500 rpm yia 10 min oe Begpuokpacia 0-4°C kai
diaAutotroiouvtal otoug 30°C pe 600 10 duVaTO HIKPOTEPO OYKO PUBUICTIKOU
olaAuuatog  (B-GP/Merc/EDTA, 50:50:1, pH 6.8). To evaiwpnua
emavaguyokevTpeital oTig 17500 rpm yia 10 min o€ Bepuokpacaia 20-25°C yia
TNV ammopdkpuvon  adidAuTwy  cwuaTIdiwy.  AkoAouBei n  TTpwTn
avakpuoTaAAwon pe TV mpooBrkn AMP kai (CH3;COO),Mg, 61Twg akpiwg
otnv KpuoTaAAwon. To piyga agrvetal yia KpuoTaAAwon oTtoug 0°C yia

eAGXIO0TO XpovIKO didoTnua 3h. Ta o1ddia Tng oUAAoyNG, avadiaAuToTToinong
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Kal avakpuoTAAAwoNg, Yivovial TOUAGXIoTOV 4 @QOopéc evw N  TeEAeuTaia

avakpuoTdAAwon yiveral atroucia AMP kai (CH3COO),Mg.

2HMEIQZH: to AMP kai to (CH3COQ),Mg dieukoAuvouv Tnv KpuaTaAAwon.

Briua 6°: ZuAAoyn Kail atrobnkeuon Tou evZUUou

O1 kpuoTaAAoI TNG GWOPOPUAAONG B YAUKOyOvou META Tnv TeAEUTAIa
avaKpuoTAAAwoN Kal cuAAoyr) diaAuToTrolouvtal pe emwacn otoug 30°C oe
pubuioTIKG S1dAupa 50:50:1 H evluuiky ouykévTpwon TTPOCdIoPIfETal ME
QWTOUETPNON  O€ PNAKOG KUPOTOG 280nm Kal utroAoyidetal atmd Tov TUTTO:
Cevzopou=0D2g0/1,32. T€ANOG, TpooTiBeTal i00G OYKOG YAUKEPOANG Kai TO

O1dAupa ev{Upou-yAUKEPOANG atroBnkevueTal oToug -20°C.

3.2 KivnTikn MEAETH @O @OopUAGoNg Tou YAukoydvou

3.2.1 MNMpoodiopiondg TNG £181KAG SPACTIKOTNTAG TOU £V{UOU

H edikr) dpaotikétnra (specific activity, umol min™ mg™) amorteAei ékppaon
TNG TTOOOTNTAG, AAAG Kal TNG dpacTIKOTNTAG £vOg €viupou. Opiletal wg Ta mg
Tou €évQuuou TIOU TTpPOKaAoUv uetatpoty 1 pmol utrooTpwpaTtog (N

TTapackeur 1 ymol poidvTog) avd 1 AeTTTé 0 KaBOoPIoPEVES OUVONKEG.

H @wo@opulhdon Tou YAUKOYOVOU KOTOAUEI TNV TIAPOKATW avTidpaon

ATTOIKOOOUNONG TOU YAUKOYOVOU:

Glycogen () + Pi 5§ Glycogen (1) + glucose-1-P

2TO TEIPAMATIKO MéEpOG Odiegdyetan n avrifern avridpaon. [Napoucia
onAadry Tou evlUpou, MPopIa  1-QWOQPOPIKAG YAUKOING TrpoaTiBevTal OTO
YAUKOYOVO Kail atreAeuBepwvovTal uao@opIka IovTa (P;) Ta oTToia ytropouv va

METPNOOUV POCUATOPWTOUETPIKA.
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Aladikagia

Acgiypya amd 10 evQUUIKO TTOPAOKEUAOMO apalwveTal Pe 1ml puBuIoTIKOU
dlaAupartog 50:50:1 pH 6.8 (50 mM B-yAukepivopwo@opikou vaTtpiou, 50mM
2-pepkatrroalfavoAng, 1mM EDTA) kal AapBdveral To evaiwpnua evCUPouU. €
OOKIJAOTIKO CWANVA TTAPACKEUALZETAI TO EVCUMIKO DIGAUMQ TTOU TTEPIEXEI 25UQg
evCuuou ava mL, yAukoyoévo 1% (w/v), puBpioTiKG didAupa apaiwong évCuuou
B-GP 2.5mM, B-Merc 2.5mM, EDTA 0.05mM ka1 vepod.

Emiong, 0¢ pia o€ipd OOKIUACTIKWY CWANVWY TTapackeudlovtal OAa Ta
dloAUpaTa utrooTpwudTtwy a-D-Glec-1-P 2.0, 4.0, 6.0, 10.0 ka1 20mM pe
TpooBnkn 200uL utmrooTpwuatog a-D-Glc-1-P 9.0, 18.0, 27.0, 45.0 «kai
90.0mM avrioToixa, 18uL AMP 50mM kai 502uL H20.

2TN OUVEXEIQ, TO eVCUMIKO BidAupa TotToBeTeiTal yia emwaon otoug 30°C yia
15 min. Metd Tnv eTTwaocn, TpooTiBevral 180uL atd 1o evUPIKG pgiyua oTov
OWANvVA TOU UTTOOTPWHATOG WOTE va &ekivioel n avtidpaon. H avrtidpaon
AauBdvel xwpa KATw aTTd OUYKEKPIUEVEG OUVONKeS: 5.0mg ev{Upou ava mL,
1.0mM AMP, 0.2% (w/v) yAukoyévo, utrooTpwuarta a-D-Glc-1-P a1mdé 2mM
¢wg 20mM , n Bepuokpacia eivar 30° C kar To pH 6.8. Avd TakTd Kal
KaBopiopéva Xpovika SlaoTAPATA (evOog AeTTTou), AapBdvovtal deiyuata Twv
200uL amé 1o diIGAUPa TNG avTidpaong Kal TTPOCTIBEVTAI O& BOKIUACTIKOUG
owAfveg TTou TTEPIEXOUV 50uL SDS 1%. To SDS eival atTopputravTik® TTOoU

TTPoKaAei TNV atmodidTaén Kal Tnv adpavoTroinon Tou evqUou.

‘ETrema, yiverar QWTOUETPIKOG TTPOCBIOPICHOS TOU  Qwao@opou  (TTpoidv
avTtidpaong) ota deiyuara. EKTO¢ amd autd ta deiyuara, o TTpoadIopIouOs Tou
QWo@POpou yivetal Kal o€ TUPAd Ociyuarta, O6mmws a-D-Glc-1-P, Adyw Tng
udpOAuong TNG aAAG Kal oTO YAUKoyovo AOyw, TnG Trapoudiag Twv

PWOPOPIKWV.
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3.2.2 MNpoodiopiopuds TG otabepdg Michaelis-Menten (K,)

H oraBepa Michaelis-Menten (K., mol) atroteAei YETPO TNG OUYYEVEIAG TOU
ev(UUOU WG TIPOG TO UTTOOTPWHO KOl OPICETal WG N OUYKEVTPWOTN TOU
UTTOOTPWHATOG TTOU  QVTIOTOIXEI OTO MIOO TNG MEYIOTNG TaXUTNTAG TNG
evQUUIKAG avTidpaonS (Vmax). O TTpoodIopIouds atraitei TNV KIVNTIKA MEAETN
TOU €vCUPOU TTapoUCTia dIAPOPWY CUYKEVTPWOEWY UTTOOTPWHATOG (a-D-Glc-1-
P). H kivnTIK MEAETN TNG @O @opuAdong Tou yAukoyovou b (GPb) Baaoietal

oTnv akéAoubn avtidpaon:

GPb/AMP
30°C/pH6.8

RO

Eikéva 29: Avridpaon ¢ wo@opuAdcong tou yAukoyovou b (GPb).

TNV avTtidpaon autr} N Aiyotepo evepyn Hop®r Tou eviupou (T diaudpewan),
METG amrd evepyotroinon pe AMP, dpa avtioTpo@a TIPOg OXNUATIONO
yAukoyovou, Trapoucia  G-1-P  (a-D-1-owo@opikig  yAukolng),  Kai
eAeuBepwvovtal opBopwaoopika 16vta (Pi) . H kataAuduevn avrtidpaon o€
ouvOnkeg kopeopou pe AMP 1.0mM kai yAukoyovo 0.2% (w/v), akoAouBei pia
KivnTikl Katd Michaelis-Menten, cUp@wva pe TV OTToId N KAPTIUAN TNG
TaXUTNTAG WG TIPOG TO UTTOOTPWHA, TNV 1-@Wo@QOPIKA YAUKOLN, QTTOTEAEI
TMAMO UTTEPPOAAG. Z€ MIKPEG OUYKEVTPWOEIG UTTOOTPWHATOS N TaxutnTa
eCaptdrar 1600 aTmd TN OCUYKEVTPWON TOU UTTOOTPWHOTOC OCO Kal Tnv

TTOOOTNTA TOU €VCUPOU. 2& MEYAAUTEPEG OUYKEVTPWOEIG, OTTOU ETTEPXETAI
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KOPEOUOG, N TaXUTNTa £CAPTATAI ATTOKAEIOTIKA ATTO TNV TTOCOTNTA TOU £VCUUOU

OTO Hiypa TNG avTidpaong.

MNa Tov TTpoodiopiopd NG oTabepds Ky TG GPb TTrpaypatotroieital KivaTiKn

MEAETN TTapouaia dIa@OPWY CUYKEVTPWOEWVY UTTOOTPpWHATOG G-1-P.

3.2.3 MNpoodiopiopdg IC5; avaoToAéa

H TTapoucia avacToAéa OTo piyha TNG avTidpaong €xel WG ATTOTEAECOUA T
MEiwoN TNG TaxUTNTAG 0UVBEONG TOU YAUKOYOVOU Kal TNG aTTEAEUBEPWONG TWV
0PBOPWOPOPIKWY IOVTWYV. H peiwon auTr PTTOPE va EKQPPAOTEI WG AVAOTOAN

OUPQWVA PE YVWOTA HOVTEAQ EVCUMIKAG AVAOTOARG.

H o1abepd ICsp opideTal WG N OCUYKEVTPWON TOU AVOOTOAEQ N OTTOIA TTPOKOAET
50% peiwon TNG evQUUIKNAG OpaoTIKOTATAGS. O TTPOCBIOPICPOG TNG TTPOUTTOBETEI
TNV MEAETN TNG KIVNTIKAG TOU €VCUUOU PE KATTOIO avaoTOAEQ OTNV TTEPIOXA TNG
ICs0 Kal YIO OUYKEKPIMEVN ouykEVTpwon Glc-1-P (1-wo@opIKAS YAUKOLNG).
2UVNBwWG oI TTOoOTNTEG TWV TTPOG £EETAON OUCIWVY OeV gival HEYAAES Kal auTd
TTepIopiCel TNV duvatotnTa yia PeyAAo apilBud TeipapdTwy, Ta otroia Ba
MTTOpOUCaV Va KaAUWouv Tnv moavotnta yia TNV £€aywyni T000 TWV KIVATIKWY
TTapapéTpwy (avixveuon Tng emidpacng Tou avaoToAéa oTo €vquuo) 600 Kal
TWV KPUOTAAAOYPA@IKWY OEOOUEVWY. 2KOTTOG TOU EPEUVNTI] €ival va PTTOPETEI
va TTPooeyyYioel 600 TO duVATO KOAUTEPA TN CUYKEVTPWOTN TOU QVAOTOAED OTNV
oTToia Trapartnpeital peiwon NG €VCUUIKAG dpaoTIKOTNTAg Katd 50%. H
eCiowon TTOU XPNOIYOTTOIEITAI YIa TOV TTPOCdIoPIoCUO Twv TIHWV ICsy (Cheng

kal Prussof,1973) eivai n ak6Aoubn:

%AvaoToAR = 100 / (ICso/[I])

Otrou [I] n ouykévipwan Tou avaoToA£q.

O 1poodIopIoPOS Twv TIHWV [ICsp TNG AVOOTOAAG TTPAYUATOTTOINBNKE YIa

METABAAAOUEVEC CUYKEVTPWOEIC podiou, TToikIAiag Wonderful.
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3.3 MNoapaokeun SigAUpaToC @Wo@opuAdaonc b

To év{upo QuUAGooeTal o€ evalwpnua YAukePOANng atoug -20°C. ATTd autd To
evaiwpnua  Taipvoupe 10puL kol 1O apaiwvoupe o€ 1mL  puBuIoTIKOU
dlaAupatog 50:50:1. To OdidAupa wTtopeTpeital ota 280 nm yia Tov
TTPOCBIOPICHO TG CUYKEVTPWONG TOU €EVCUUOU, PE XPron KuyweAidag xaAadia

OTITIKNG d1adpoung 1 cm.

2TN OUVEXEID, Ot éva OOKIMAOTIKO OWARVA, TTAPOOKEUAZOUUE TO €VCUMIKO
O1dAupa. Mepiéxel To EvCupo o€ ouykévipwon 25ug/mL, yAukoyévo 1% (wiv),
puBuIoTIKG dIGAUua apaiwong evfuuou Kal vepd. H avtidpaon 1mou Aaupavel
Xwpa MPe TNV TPOCOBNAKN TOu OIOAUPOTOG  UTTOOTPWHUATOG  YiVETAlI O€
kaBopiopéveg ouvOnkes: 5.0mg evCupou avd mL, 1.0mM AMP, 0.2% (w/v)
yAuKkoyovo, oT1aBepfy ouykévipwon uttooTpwpaTtog  a-D-Glc-1-P kai
MeTaBaAAOUEVNG avaoToAéd. To evCUUIKO BIGAUMQ TOTTOBETEITAI YIO ETTWACN O€

udatoAouTtpo atoug 30°C yia 15 min.

3.4 MNaopaokeul  SIGAUPATWY — UTTOCTPWHATWY  via  dIA@QOpPES
OUYKEVTPWOEIS 1-@wo@opIkKAG YAUKOING

MapaokeudfovTal 2 pubuIoTIKA dlaAUuaTa:

PuBpioTiké didAupa 1: iidaldAio 200mM, KCL 400mM, DTT 4mM, EDTA
4mM, pH 6,8

PuBpioTiké didAupa 2: iidaldAio 135mM, KCL 270mM, DTT 2,7mM, EDTA
2,7mM, pH 6,8 (ue apaiwon Tou puBuICTIKOU SIaAUPATOS 1)

duldooovrail aToug 4 °C.

A6 10 TTUKVO didAupa TG G1P (400mM), TO0 puBuIoTIKO SidAupa 1 Kal vepod,
avaplyvuovtal KatdAAnAol dykol woTe va Trpokuwyel didAupa G1P (90mM),
indagoéAio (135mM), KCI (270mM), EDTA (2,7mM), DTT (2,7mM) kai pe pH
6.8. O1 uttéAoITTeG ouyKevTPpWOEeIlSC TNG G1P TTPOKUTITOUV HE apaiwon Tou
d1aAUpartog TnG G1P 90mM e 10 puBuIoTIKG SidAUpa 2 Kal vePO.

‘ETOI TTPOKUTITOUV TA TTAPAKATW SIaAUPATA:
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Glc-1-P 90mM, IwidaloAio (135mM), KCI (270mM), EDTA (2,7mM), DTT
(2,7mM) pH6.8

Glc-1-P 45mM, luidaléAio (135mM), KCl (270mM), EDTA (2,7mM), DTT
(2,7mM) pH6.8

Glc-1-P 27mM, lwidaddohio (135mM), KCI (270mM), EDTA (2,7mM), DTT
(2,7mM) pH6.8

Glc-1-P 18mM, luidaddohio (135mM), KCl (270mM), EDTA (2,7mM), DTT
(2,7mM) pH6.8

Glc-1-P 9mM, [uidaldAio (135mM), KCI (270mM), EDTA (2,7mM), DTT
(2,7mM) pH6.8

Ta dioAupata @uAdooovTal oToug -20°C yia va atro@euxBei udpoAuon NG
Glc-1-P.

Aladikacoia

MapaokeudlovTtal dIaAUpaTa PE SIAPOPETIKEG CUYKEVTPWOEIG AVOOTOAEQ, WWOTE
va Bpebei n ICso, 0€ 0TABEPN ouykévTpwon a-D- Glc-1-P 9mM kai AMP 50mM
WOTE PETA TNV TTPOO0OAKN Tou evCUUIKOU dlaAuuaTtog (180uL) n ouykévipwon
NG a-D- Glc-1-P va gival 2mM kai Tng AMP 1mM. ETTiong cupttAnpwveTal he
QTTIOVIOPEVO UBWP MPEXPI TeEAIKOU Oykou 720uL. TéAog o€ KkABe oeipd
TEIPAUATWY TTapaoKeuadeTal Kal €va Treipaua eAéyxou (control) To otroio dev
TTEPIEXEI avaoToAéd. Ta SIoAUPATA UTTOOTPWHATOG, TOTTOBETOUVTAI £TTIONG OTO
udaTOAOUTPO, WOTE VA OTTOKTHOOUV TNV idla Beppokpacia pe Tov evCUUIKO

SIdAuua, TTPIV EEKIVAOEI N TTEIPAPATIKY diadikaaia.

Control AiGAupa pe avaoToAéa
a-D-Glc-1-P 200 pL 200 L
AMP (50mM) 18 L 18 L
AvaoToAéag - X uL
H.O 502 uL 720-(200+18+X) pL
TeAIk6g 6yKOG 720 uL 720 pL
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Tautdxpova eToigadovTal Kal SOKIJAOTIKOI CWARVES TTou TTEPIEXOUV S0UL SDS
1% (Téooepig yia kGBe Treipaua), Tou Ba  xpnoiyotroinbouv  yia  va

OTAPATACOUUE TNV avTidpaon.

MeTd TNV €TTWACN TOU €VCUPIKOU SIAAUPATOG KABWG Kal Twv dIaAUPATWY Tou
utTooTpWHATOG, HeTa@épovTtal 180uL amd 10 evqUUIKO OIGAUPa Ot KABE
OIGAUPa UTTOOTPWHATOG PE TN oeipd (xpovog 0°), €101 WOTE va EEKIVIOEI N
avTidpaon. 2Tn ouvéxela avd 1 ATt kal o€ Xpoévoug 1, 2, 3, Kal 4 AeTTTwv
AauBavovrtal kal petagépovtal 200uLl atrd 10 dIGAUPA TNG avTidPaonG OTOUG
OOKIMAOTIKOUG CWANVEG TTou TTEPIEXOUV TOo SDS 1% Kal n avtidpaon otauard,
AOYyWw TNG adpavotroinTikAg dpdong Ttou SDS. 21 ocuvéxela n dladikaoia

ETTAVAAQUBAVETAI YIA TIG UTTOAOITTEG CUYKEVTPWOEIG OVACTOAEQ.

210 Ociyyara Tou  €xouv An@Bei, TTpooTiBevralr amd 2.5mL  didAupa
aoKopPIKoU 0&Eog-poAuBdaivikou aupwviou oe avaloyia 1:4 o€ KéBe
doKINaOoTIKO cwAAva. ‘Emerra Ta deiypata eTwdlovtal yia 15 min otoug 30 °C
Kal PETA akoAouBei @wTopéTpnon o€ PAKOG KUpaTtog 850 nm. Amd Ta
atroTeAéOUATA TG QWTOMETPNONG UTTOAOYICETAI O APIOUOG TWV QO POPIKWY

1I6vTwV (Pi), TTou éxouv atreAeuBepwBei atrd Tnv kKGBe avtidpaon.

EKTOC ammd 1a deiypara, YiveTal TTPOOBIOPIOCHOS QuO@OPOU KAl OE TUQPAQ,
OTTWG a-D- Glc-1-P (Adyw TnG @uOIKAg udpoAuong) kal yAukoyovou (Adyw Tng

MOAVNG TTAPOUCIas PO POPIKWYV).

2Tn ouvéxela akoAouBei n emmegepyacia Twv OedOPEVWV PE TO TTPOYPAMMO

Grafit, Trpokelgévou va TpoadiopioTei n ICsp.

AKOAOUBEI N TTEPIYPAPH) TWV CUVBNKWY TWV KIVNTIKWY TTEIPANATWY TTOU £YIVAV
yla TV évwan TTou TrepIAaUBAveTal oTNV TTapoloa epyaacia:

G1P: 2mM

AMP: 1mM

"Aukoyovo: 0.2% (w/v)

O1 CUYKEVTPWOEIG TOU AVAOTOAED TTOU JEAETHONKAV rTAV:

2 yg/mL, 5 pg/mL, 8 pg/mL, 10 pg/mL, 25 pyg/mL ka1 35 pg/mL.

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 19:22:38 EEST - 44.198.181.6



3.5 NMNapaokeunl TUPAWV

H péBodog mrpoadiopiopou TnG ICso Tou eviUpou BaacifeTal OToV TTPOCOIOPICHO
TwV 0pPBOPWOPOPIKWY 1IOVTWYV TTOU  TTPOKUTITOUV  KOT& Tnv  avTidpaon
ouvBeong Tou YAukoyovou TTou KaTaAuetal atrd Tnv GPb kai yI' autd 10 Adyo
Ba Tpétrel va  Ol0pBwBoUv oI  aTToppoProEli AOYyw TnG TTAPOUCiag
0pBOPWOPOPIKWY IOVTWY, TA OTToia eV TTPOKUTITOUV OTTO TV Opdon Tou

evCuuou. ‘ETol TapaockeuddovTal T TTOPAKATW TUPAQ :

e Tu@AG vepOU yia TNV pUBPION TOU PINdEVOG.

e Tu@AOG pe TNV Ouykévipwon TnG a-D- Glc-1-P 1Tou xpnoiyoTrolgital
omv ICso | ME TN MPeYaAUTEPN ouykévipwon Tng G1P oTtnv
TEPITITWON TNSG Kiy, AOYW TNG QUOIKAG UdpOAUONG TNG.

e TupAd yAukoyovou (evCupikoU OIOAUPATOG), Adyw TnG TMBavng
TTAPOUCIAG PO POPIKWV.

o TUuPAG OdiGAupa 0pPBOPWOPOPIKWY 1IOVIWV aTTO TNV  OTITIKN
amoppdPnon Tou OTToIoU €EAYETAI N TIUA TNG ATTOPPOPNONG TOU

K@0e pmol Pi.

Mapaokeudfovtal amd duo TUPAG yia KABE TTEPITITWON, EKTOG TOU VEPOU, Kal

AauBaveTal 0 HECOG OPOG TWV ATTOPPOPICEWY TOUG.

3.6 Mpoodiopioudg Pwoedpou

O 1PoCcdIoPICUOG TOU QUWOPOPOU ATTOTEAEI HIO EUPEWCS XPNOIKMOTTOIOUMEVN
MEBODO oTnVv Bloxnueia, Kupiwg atov TTPOCdIOPIoCPO dPACTIKOTNTAG eVCUPWY
TTOU KATOAUOUV QvTIOPACEIS OTIGC OTTOIEG CUMPUETEXOUV OpPYAVOPWOPOPIKES
EVWOEIG. 2TNV  TIEPITITWON NG  QWOQOPUAACNG Tou  YAUKOyovou, n
eAeUBEPWON TWV 0PBOPWTPOPIKWY IOVTWV KATA TNV TTOPEIa OXNUATIOKNOU TOU

YAUKOYOVOU ETTITPETTEI TNV KIVNTIKI MEAETN TOU vCUUOU.
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M£Bodoc aokKopBIKoU o&éoc

H péBodog oTtnpiletal oTOoV OXNMATIOPO £yXpwung évwong ot Ao OgIvo
TEPIBAANOV TTapoudia ogIkou Wweudapyupou, avaywyn JE aockopPIKO o&u Kal
QPWTOMETPNON O€ PNKOG KUPOTOG 850 nm. H TTePIEKTIKOTNTA TWV JEIYUATWY O€
PWOPOPIKA 16vTa Pi Trpétrel va gival petagu 0,05-0,4uM, TTpokeigévou va gival

YPOMMIKA N OTITIKA aTTOppO@NaCn GTO PACHATOPWTOUETPO.

v YNK&

e AvTiIdpacTripio poAuBdaiviou, ye puBuion pH 5.0. To didAupa atroTeAgiTal atTod
MOAUBSaIvIKS appwvio 15mM  kal ogikd weuddpyupo 100mM. H puBuion Tou
pH yivetar ye HCI 1N.

e AiIGAupa ackopBikou o&éog 10% (w/v), ue puBuion pH 5.0. H puBuion Tou pH
yiveral ye NaOH 10N.

2TN OUVEXEID avaulyvUoupe Ta diaAupaTta pe avaloyia oykwv 4:1 (4 dykoug
avTidpaoTtnpiou poAuBdaivikou Tmpog 1 Oyko ackopfikou). To véo didAupa
QUAdooETal HaKPIG aTTd TO QWG KAl XPNOIKOTToIEITal JETA aTTd 15 min peTd TNV

TTOPACKEUN TOU Kal OXI META ATTO PEYAAO XPOVIKO BIdoTna.

Aladikacia

21a dciyparta Tou AapBdvovtal ammd 1o KivnTiKG TTEipapa pooTifevtal 2.5mL
ammd 1O TTapaATdvw avTidpacThpio Xpwons. Metd amd avadeuon (Ue xprnon
vortex) ol OOKIJUAOTIKOi OwANveG TOoTToBeTOUVTAI O UBATOAOUTPO OF
Bepuokpacia 30°C yia 15 min. AkoAouBei wTouETPNON O€ PAKOG KUPATOG

850 nm. ETriong yiveTal TTpoodIopIoUOS O€ TTPOTUTTO DEIYUA QLICQOPIKWV.
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3.7 Erre€epyacio 6£60UEVWV KIVNTIKWV TTEIPOUATWYV — TTPpOYpaupa Grafit

O1 atroppo@noclg Twv delyudtwy dlopBwvovTtal e TNV aPaipeon NG TIMAG
ammoppé®nong Twv TUQAwV TnG Glc-1-P (Adyw TnG QuUOIKAG udpdbAUcHS TNG)
KAl TNG TTApoUCiog QWO@OPIKWY OTO €VCUMIKO dIGAUpQ, yia Tnv KABe
OUYKEVTPWON KAl TOU YAUKOYOVOU, EVW ATTO TNV TIMA TNG a1moppo®nong Tou
TUQAOU TOU TIPOTUTTOU OIOAUMOTOG QWOQOPIKWY TIPOKUTITEI N TIUA TNG
amoppdéenong Tou 1umol Qwo@opikwy. OTéTE OAEC O TIUEG TWwV
aTTopPOPACEWV avayovial o€ umol Quo@OPIKWY 10VTWY CUUPWVa PE ThV
TIPOTUTIN KAUTTUAN QWO@OPIKWY. AKoAouBei 0 TTpocdioplouds TNG €IBIKNAG

OpaCTIKOTNTAG TOU EVCUUOU TTAPOUCTIa ] aTTOUCia avaoTOAEQ.

O TIHEC TWV APXIKWV TOXUTATWY (V) Kal TO TUTTIKO TOug O@AApa (07)
uttoAoyifovTal PE TN OTATIOTIKA €TTECEPYATia TWV KIVNTIKWY OEQOUEVWY, TTOU
éyive pe 1o TTpoypaupa Grafit, epappoloviag pn ypauuik TTaAivopounon
(non-linear regression) kal Bewpwvtag 611 T oPAApata eival idla yia KGBe
TTeIpauaTIiK TIUR (opookedaoTikOTNTa ‘simple weighting’). H paBnuatikn
e€iowon TTou XPNOIKOTTOIEITAI VIO TOV UTTOAOYIOUO TWV APXIKWY TaXUTATWV

givai n €¢nc:

1 opo
k= In opro/mg eviopov
t opro -pmolP,

otrou Kk: gival n apxiki TaxutnTa NG avtidpaong
t: 0 Xpdvog TNG avTidpaong
Opl0o: TTPOKUTITEI ATTO TO YIVOPEVO TNG OUyKEVTpwong TN G1P TTOUu
XPNOIJOTTOIEITAl KATA TNV JIAPKEIA TOU TTEIPANATOG ETTi TOV OYKO TOU
Ociyparog €1mi TNV MEYIOTN udpoAuon TG G1P oTnv 100ppOTTIa TNG
avTidpaong (78%).

O1 apxIkéG TaXUTNTEG TTOU TIPOKUTITOUV OTTO TNV Trapatravw e€icwan
emmegepydlovTal, XPNOIMOTTOIWVTAG UN YPAUUIKA TTaAIivépounon Kal divovtag

TIC TUTTIKEG QTTOKAIOEIC Twv TaxutATwy (eTepookedacTikOTNTa  ‘explicit
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weighting’). ZTnv TTEPITTTWON AUTHA TO TTPOYPAUMA UTTOAOYICE! TIG TTAPAPETPOUG
Vimax Kol Ky KOBWG Kal TO TUTTIKO TOug O@AApa. lMNa Tov uttoAoyiopd Tng
otabepdc  Michaelis-Menten (Kn) xpnoigotrogital n egiowon Michaelis-
Menten, pe Tnv TTPoUTTO0£0N OXNUATIOUOU EVOIANETOU OUNTTAOKOU £vCUUOU —

UTTOOTPWHATOG.

K, 1
+ -

1
Voo Vaax [S]

max

1
v

E+Sc—2FES_— X sE+P

O0TToU Vv : H TaxuTtnTa TNG KATaAAUOPEVNG avTidpaong.
Vmax: H péyiotn Taxutnta tng evCUUIKAG avTidpaong
[S]: H ouykévTpwaon TOU UTTOOTPWHATOG
E: To évQupo
S: To utréoTpwua
ES: To oUpTTAOKO €VCUNOU — UTTOOTPWHOTOG

P: To mpoidv TG evCUUIKNAG avTidpaong

60 T LI I e o g —
_O—
[ © " oo0s

E 0| / g o ]
E £ L
- - € oot} —
g £ [

> oc
£ 20 :
o o

0 0.2 0.4 0.6

1/ [Ghe-1-F),

-

0 2 4 6 8 10 12 14 16 18 20
[Gle-1-P], mM

Eikova 30: Aidypauua Kivntikng UEAETNG TS QwOPopUAdonc b Tou yAukoydvou o€
OIAPOPEC OCUYKEVIPWOEIC TOU UTTOOTPWMHATOS, TNS 1-wo@opikn¢ yAukolng. To
oiaypauua (urrepfoAn) mapouaidlel v Tax0tNTa w¢ TTPOS TN OUYKEVIPWON TOU

utrooTpwuarog. Evlero: Aiaypauua Lineweaver- Burke.
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Na Tov uttoAoyIopo TNG oTaBepds Michaelis-Menten (K, mol) xpnoigoTrolgital
n e¢iowon Michaelis-Menten, v=Vnax[S]/Km + [S] (o1T0U0 Vv: TaXUTNTA, Vmax:
MEYIOTN TaXUTNTA, [S]: ouykévTpwon uTTooTpwHaTOoG, Kn: oTaBepd Michaelis-
Menten). [Nivetanl n KaptmuAn V=Ff([S]), n otroia £xe1 popPn KIVNTIKAG KOPEOHOU,

Kl UTTOAOYICETAI N CUYKEVTPWON TTOU AVTIOTOIXEI OTO AMICU TOU Vmax.

210V TTPoodIopIond TNG oTaBEPAS ICs0, o1 €I0IKEG dPACTIKAOTNTEG Trapouaia
QVOOTOAEQ PETATPETTOVTAI OE ETTi TOIG EKATO AVOOTOAN XPNOIMOTTOIWVTAG ThV
€I0IKI) OPACTIKOTATA TOU €VCUPOU ATTOUCIia avaoToAéd. ATTO Ta TTEIPAPATIKA
oedopéva egayovtal ol €10IKEG dPACTIKOTNTEG TOU €VCUPOU yIa TNV €EKAOTOTE
TTEPITITWON KAl UTTOAOYICETAI N £TTI TOIG £KATO AvAOTOAR yia KABE CUYKEVTPWON

avaoToAéa Bdoel Tou TUTTOU:

. S - SeA
%avostoi) = —2mrel 1 x100%
s.a.

control

OTTOU: S.a.control : N EI0IKA OPACTIKOTATA TOU €VCUPOU OTTOUCIO AVOOTOAEQ
s.a.i: n €0k dpacTIKOTNTA TOU £VCUUOU TTAPOUCIQ | CUYKEVTPWOEWG

avaoToAéa

To meipapa yia Tnv e€aywyn NG 1Cso Bewpeital MTUXES, EQOCOV UTTAPYXOUV
eKATEPWOEV TNG TIMA TNG TOUAAXIOTOV OUO OUYKEVTPWOEIG QVAOTOAEA, TTOU
TTPoKaAoUV avaoToAr] atmrd 10%-50% kai 50%-90%. H 1ipr} Tng 1Csp TTPOKUTTTEI
atro 10 didypaupa %avaotoAn = f([I]). Ao Tnv TiuAR NG 1Csp TTPOKUTITEI KATA
TPooéyyion N TIUA TNG oTaBepdg avaoToAng K TTou atroteAei 6TTwg kal n Kp,
€KQPOON TNG OUYYEVEIOG TOU EVCUUOU WG TTPOG TO UTTOCTPWUA TNG avTidpaong

TTapouaia evog avaoToAéa Baon Tou TUTTOU:

OT1rou [S] n OUYKEVTPWON TOU UTTOOTPWHOTOS WG TTPOG TO OTToI0 €EETAETAI N

GPb, dnAadn n ouykévipwon tng Glc-1-P.
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4. ATTIOTEAEZMATA
4.1 AtmoreAéopata  KIVNTIKAG  MEAETNG  TNSC  QWO@OPUAAONS  TOU

yAukoydévou

H otabepd K (01aBepd Michaelis) atroteAei 10 PETPO TNG CUYYEVEIQG TOU
evqupuou TTpog 10 uttéoTpwua (G1P yia 10 éviupo GPb) kal egaptdral ato Ta
XOPAKTNPIOTIKA TOU EVCUUOU. ZUYKEKPIPEVA, N Ky OPICETAI WG N CUYKEVTPWON
TOU €VCUPOU TTOU ETTITPETTEI OTNV KATAAUTIKI avTidpaon va TTpoXwpd ue pubuo
MIOO ekeivou Tng PEYIOTNG TaxuTtnTag (Vmax). H otaBepd auth yia Tn PUikn
PWOPOPUAACH Tou KouveAIoU kupaiveTal petagu 1.0 kar 3.0mM. Mg otdxo Tov

XOPAKTNPIOKO TOU €VCUPOU TTOU OTTOPOVWONKE £yIVE TTPOCBIOPICHOG TNG K.

Ta xapakTnPIoTIKA Tou evCUPOU BpéBnkav oTI gival:
Kmn=2.75% 0.16 mM kai
Vimax = 54.20 £ 1.08 umol/min/mg

H KautmuAn T1ng Ttaxutntag (k) OpacTikdTnTa, sp. activity, pmol
PWOEPOPIKWV/Min-mg evCUUOU) WG TTPOG TNV CUYKEVTPWOT) TOU UTTOOTPWHATOG
(G1P) Ttrapoucidletal OTO TTOPAKATW OIAYypAPUA  KIVATIKAG MEAETNG TNG
Qwo@opuAdong Tou yAukoyévou b (GPb) yia SIGQopeS CUYKEVTPWOEIG TOU
uttooTpwuatog (2.0, 4.0, 6.0, 10.0 kai 20.0 mM), oTnv KateuBuvon ouvBeong
Tou YAukoyovou, utté otabepry ouykévipwon AMP (1.0mM) kai yAukoydvou
(0,2%wl/v). To diaypappa (UTTEPBOAN) TTaPOoUCIAlel TNV TaxUTNTA WG TTPOG TN

OUYKEVTPWON TOU UTTOOTPWHATOG.
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Eikéva 31: To didypauua (urrepBoAn) mapoucialer tnv taxdmnia w¢ TmmeOSC 1N

OUYKEVTPWAN TOU UTTOOTPWMATOG.

4.2 KivnTik HEAETN avaoToAéd, EKXUAIoUa podiou, TroikIAiag Wonderful

2TN OUYKEKPIPEVN Epyaoia HEAETAONKE N avaOTAATIKA €TTIOpaACN EKXUAIOCUOTOG
podiou, TroikIAiag Wonderful. AkoAouBei n ypa@IKA TTapdoTacn TTOU TTPOEKUYE
amdé 10 TPOypaupa Grafit, otnv otroia Tpoadiopifetar n Tiup  ICsp TNG
QVOOTOANG TTOU TTPAYMATOTTOINONKE YIa UETABAAAOUEVEG OUYKEVTPWOEIG TOU
podiou. OTrwg £xel Trpoava@epbei, N ICsp €ival N CUYKEVTPWOTN TOU AVAOTOAEQ
TTOU TTPOKOAEI avaoTOAA TG dPACTIKOTNTAG Tou ev{Upou katd 50% kal yia 10

POJI N TIUA I00UTAI JE:
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Eikéva 32: KaumuAn ¢ % avacrtoAng tn¢ dpacrtikotnriac T1ou evEUUoU wS
ouvapTnon ¢ OUYKEVTPWAONGS ToU KxUAiouarog.
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5. ZYMMNEPAZMATA

H 1Tapouca PeAETN OTTOTEAE HEPOG TNG YEVIKOTEPNG £PEUVAG TTOU OIECAYETAI
oT0 epyaoTtipio AopikAG Kal AeIroupyikig Bioxnueiag, w¢ Tpog Tnv
QVOOTOATIKR) €TTIOPACN QUOIKWY EKXUAIOUATWY POBIOU, TA OTTOia TTPOEKUYAV
Katd Ta did@opa OTAdIO €TTECEPyQOiag Tou. 2TV  TTAPoUCa  Epyacia
TTPAYMATOTIOINONKE 1 KIVNTIKA  PEAETN  €KXUAIOPOTOG podiou, TTOIKIAIOG
Wonderful. To &ciyuya 710U MPEAETAONKE TIPOEKUYE KATA TO OTADIO
TToOATOTTOINONG TOU POdIOU (OAO TO @POUTO XWpPIc TN @Aouda Tou) dnAadr o
XUMOG Tou. AUTO TTOU €peuvaATal €ival N AvAOTAATIKA €TTiOPACN QUOIKWY
EKXUAIOPATWY podIou £vavTl TNG uo@opuUAAonS Tou YAUKoyovou, Eva EVCUPo
TTOU ATTOTEAEI POPIaKG OTOXO yia TNV avamTuén VEWV UTTOYAUKQIUIKWYV

PapPAkwY 6cov agopd Tn Bepartreia Tou diaBATtn TUTTOU II.

Ta amoTeAéoPATA TWV KIVANTIKWY TTEIPAPATWY €0€IEQV OTI TO XAPOKTNPIOTIKA
TOU €vCUUOU TNG WO PopUAdong Tou yAukoyovou gival: K = 2.75 £ 0.16 mM
Kal Vmax = 54.20 £ 1.08 pmol/min/mg evw TO €KXUAIOPO €XEl 10XUPN
QVOOTAATIKR) &pAaon, KABWG N CUYKEVTPWON TOU EKXUAIOCUATOG TOU podIoU TTOU

TpokaAeoe 50% avaoToAn (ICso) eival ion pe 18.13 £ 0.70 pg/mL.
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