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H Xnuela, n EMLOTAMN TTOU 0LOXOAE(TAL UE TLG LBLOTNTEC KAL TLC LETATPOTIEG TNC
UANG OTO EMIMESO TWV ATOUWV KAl TWV Hopilwy, amoKaAUTTEL TTOAAQ YLOl TOV KOO0
TIOU pag TTEPLBAAAEL. AVOKOAUTITOVTAG T XNLKI oUOTACN GUGLIKWY CUCTOTLKWY LE
™ L€B0S0 TG XNILKAG avaAuong Kot yvwpiloviag Toug KavOveg Twy XNULKWY YETa-
TPOTIWYV, Ol XNUIKOL UIMOPECAV VO AVOTtapAyouV TIOAAEG amtd AUTEG TG EVWOELG OTO
gpyactiplo. Me autd tov tpodmno avartuxdnke n XNtk ovvBeon, n uébodocg mou
amoSELKVUEL OTO €PYACTHPLO QUTO TIOU TIPONYOUUEVO €iXE AmMOKOAUPEL N XNULKN
avaAuon. Me tn pébodo tng XnNULKAg cLVBECNC oL XNULKOL Himopouv va avamnopa-
YOUV OAO KOl TILO TTOAUTIAOKQL LOPLAL OTO EPYACTHPLO.

H avamntuén twv dVo Baoctkwv HeBOSWV TNG XNULKAG avdAuong katl tng Xn-
ULKAG 0UVOEONG KOl TWV TEXVIKWY Toug odnyel otnv avamtuén tng Xnueiag. Ot dvo
Baolkég péBodol tng Xnuelag Bplokouv dlaitepn edappoyrn otnV EMOTAUN TTOU
HEAETA TIG EVWOELG TOU AvBpaka, SnAadr otnv Opyavikn Xnueio. Ao TIC EVWOELS
Tou avBpaka oloéva kal aufavopevo evdladEPov amoKTouV oL EVWOELS TTOU OU-
viotoUv tn {wvtavn UAN. Ao auTh TNV avaykn avoamtlooeTal £vog VEOG KAASOG n
Bloxnueta, n omola pHeAETA TIG XNUKES SLadLkaoleg MOV TPaAyUATOMOLOUVTAL 0T
BloAoyikd cuotrpata. H Bloxnueia Ba matrosl otn otépen Baon tTwv BewpLwv Kot
TWV HeBOd WV TNG XnUelag Kal TNG Melpag Tou £XEL amoktnOel amo Tnv avamntuén tng
Opyavikng Xnuetag. AAMWOTE n Kotavonon Twv BloAoylkwv davopuévwy os Babu-
TEPO eminedo and auTto ou MPOTPEPEL TO KAAOGLKO UIKPOOKOTILO Ba fATav aduvatn
XWPLG TN YVWON TWV CUVTOKTIKWY TUTIWV TWV XNUIKWV EVWOEWV, TIOU OIMOTEAOUV
Ta BLOAOYLIKA CUCTAMATO KABWEG KAl TWV HETOTPOTIWY TIOU TIPOYLATOTIOLOUVTAL O
auTa.

Ouwg n Bloxnueia dev eival amAd n epappoyr Twv VoUWV TnG Xnuelag ota
Blohoyikd cuotiuata. H Bloxnueia, Baolopévn otoug Baotkols VOUOUG Kol LE-
B8660ug ™ Xnueiag mpoomaBel va amokaAUPEeL Kol TEALKA VO QVOTTOPAYEL TLG AE-



TTeMIAENTEC, EAEYXOUEVEC KOl OXESLAOHEVEC SLASLKAGLEG TTIOU TTPayATOTOLOUVTOL
oToug {wvtavoug opyaviopoug.

O poAog tng Bloxnueiag otn {wn pag

Mowkila kot MOAUTTAOKA €lval TO EPWTAMATA TTOU BACAVIOAV TOUC ETILOTNH-
Hoveg otn Sladkaoia avamntuéng kot edpaiwaong tng eMLOTANG TG Bloxnueiag. H
OUMBOAN TNG EMLOTAUNG ELVOL LEYAAN OTNV €EEALEN TWV YVWOEWV TOU OVOPWTTOU yLa
TOUG UNXavLopoU¢ TNG {wNG Kal TN XPNOLUOTOoLNGH ToUg yla TNV LKAVOToinon twv
QVOYKWV TOU.

XIA\LASEC €pELVNTIKA EPYOOTHPLA KOL ETILOTHUOVEG £XOUV ETIUKEVIPWOEL TLG
£PEUVEG TOUG, O€ BEPATA TTOU OlOXOAELTOL AUTH N eTLOTAN. Méoa amd auth tn St-
adkaoia n Bloxnuela avédelée kat avadelkvUEL TIC OLOLOTNTEC TWV OPYAVIOUWV
o€ poplako eminedo. O IBLEC XNULKEC EVWOELC OTIWCE TO VEPO, OL TIPWTEIVEC, TA VOU-
KAEIKA of€a, Ta AUidla K.o. €lval CUCTATIKA OAWV TwV {WVTAVWY 0pYaVIoUWY. OL
Stadikacieg tng Lwng £xouv XNULKA BACH KoL AELTOUPYOUV HE TTAVOUOLOTUTIO TPOTIO
0 OAOUG TOUG OPYQAVLOHOUGC, artd To BAKTHPLO £wG Tov AvBpwrto.

AUTO TTIOU QTTOKOAUTITEL TNV KOLWVA KOTAywyn Twv popdwv mou epdaviletat
onuepa n {wn Sev sival pdvo n mapouacia OYETIKA TEEPLOPLOUEVWY OUAS WY popiwy,
oANG Kot n mapouaia Kowwv odwv cUVOEoNC Kal armokodOpNong o OAOUC TOUC
{wvtavoUucg opyaviopoUg e Tn cUvBeon Lo Kupiapxn ota GUTA KoL TNV amoLlkodo-
unon ota {wa. To yeyovog auto deixvel OTL BLOXNULKA N {wr) amoTeAEL pia evoTnTaL.

Ot avakaAUPEeLg auTEG cUMPBAAAOUV OTN YVWOH HAG YLOL TNV KOV TIPOEAEUDN
TWV OPYOVIOHWY, TV 0pYAVWon Toug oe emineda MOAUTTAOKOTNTAG Kot TLG Stadt-
Kaoleg €€EAENG TOuG. AUTEC oL yvwoelg fonBolv otn Snuloupyla EMLOTNUOVLIKAG
Bewplag yla TNV amapyn tng {wne.

MoAAEG emloTUEG OTIWCE N BloAoyia, n Botavikn, n Newmnovia, n @appokeutt-
K, N loatpikn Bacilovtal ot BLOXNILKN €PEUVA. ZNUAVTLKEC lval oL EPAPLOYEG TNG
oTN Blopnxavikn mapaywyr KaBwg kot otn {wikn Kot GUTIK TTapaywyn.

H Bloxnuela emikevipwvovtag otov avBpwro Bonba otnv Katavonaon tng xn-
HLKAG Agttoupylag Tou eykeddAou, TNV avakaAun Twv altwy Kal tng Beparmeiag
0aoBevelwv OTWCE 0 KAPKIVOC, TNG YEVETIKAG PACNC TNG KANPOVOULKOTNTOC, TOU TPO-
TIou AELTOUPYIaC TOU AVOCOTOLNTIKOU GUGTIUATOC K.O.

MoAA£EG eival oL TEXVIKEC TTOU oUPBAANOUY 0TV AToKAAUYN TWV XNULKWY SL-
adlkaolwv NG wng, omwe n dacuatookoria, n kpuotaAloypadia k.a. TeAsutaia
EPEVVNTEC AVEMTUEAV TEXVIKEG LLKPOOKOTILOC, TTIOU €PTACAV TNV OMTIKA ULKPOOKO-
Ta oTO OPLA. TWV VAVOSLOoTACEWY. Me auth tn HEB0SO Ol EMLOTHUOVEG UITOPOUV



Va ATELKOVIOOUV TIG SLaSPOUEG CUYKEKPLUEVWY HopLwV péoa og {wvTava KUTTopa,
va mapakoAouBoUv MpwTEiveg Tou eUTAEKovVTaL OTIC acBéveleg Mapkivoov, AA-
TOXALEP K.a. MNa TNV avantuén autr tng uebodou amovepnbnke oToUG EMLOTAHO-
veg To NoumeA Xnueiog 2014.

ENOETO: Baowkot otadpot tng avantuéng
NG EMOTAMNG TNG Bloxnueiag

H peA£tn TG KAUGNG

To 170 awwva o AaBouvallé cuvdUaoe oTa MELPAUATA TOU TNV TOPATH-
pNoN LE TIG OKPLPEIC TTOOOTIKEG UETPNOELG, YU auTO Kol Bewpeital €vag amno
TOUG BeEALWTEC TNG TOCOTLKNG XNUElaG. AlepEUVWVTAC TIELPOUATIKA TO daL-
VOUEVO TNC Kavong Sltatunwoe tn Bewpla OTL N kKaUON €lval n Evwon Twv Kau-
olpwv pe o&uyovo. AuTH TNV €MOXN OL EPEUVNTIKEG UEAETEC elxav KaTaAREeL
OTO CUUTEPACHA OTL Ta {wa KATAVaAWVoUV ofuyovo Kat mapdyouv Slofeidlo
Tou avBpaka, evw avtiBeta ta putd katavalwvouv Slofeidlo tou avBpaka
Ka Ttapdyouv ofuyovo. OAa autd €0Tpedav TO EPEVVNTIKO eVOLAdEPOV TOU
AaBouvallé otn PeAETN TNG OXEONC TNG KAUONC TWV KOUGIHWY LE TNV AVATIVON.

Ye ouvepyaoia pe tov FaANo emotipova MEP-2Luov vie AamAag mpay-
HOTOTolNOE OElpd MEPAUATWY YLa VA LETPIOEL TO TTOCO TNG BepUOTNTACG TTOU
TIAPAYETOL Ao £va VSLKO xolpidlo. Arddeife OTL N moooTNTA TNG BEPUOTNTAG
artd o WoLKko Xolpidlo katd tn Stadikaoia Tng avamvong Atav mepinou dla pe
OLUTI TTOU TTAPAYETOL LE TNV KOUOHN EVOC KWGOLHoU Tou Sivel Thv idLa mocotnTa
Slo&e1biov tou avBpaka. Etol o AaBouvallé katéAnée oto cupmépacpa OtTL n
avarvon givat pLa popdr Kaong Ko OTL TapOUoLoL VOUOL SLETTOUV TNV Kadon
otnv dpLa kat EupLo UAN.

H Stamiotwon autr anotéAeos MARYHA KATA TNC avTtiAnyng Tou BrtoAt-
opoU Tou Bewpovioe OtL n {wn €xeL Toug StkoUG TNE VOUOUG. OL EMLOTAUOVEC
A€oV apyLoav va avalntouV tn XNk Baon twv Sladikaclwy Tng {wng.

H £€€AENn twv anoPswv yia tnv anapyxn tng Iwng

To 190 awva mpayuatonolndnke n ouvBeon tn¢ ouplag (oucia mou
amoBaAretal and Ta ovpa Twv BnAaoTikwy) oto gpyaoctrplo ano tov Wohler.
KatappidpBnke pe autov TOV TPOTO N PITAALOTIKN avTiAnyn otL povo ol {wvta-
vol prmopouv va SnULoUpYnCoUV 0pyavika HopLa Kol avolée o §pOUog yLla Thv
opyavikr cuvbeon, dnAadn yla TNV mMopaywyr OPYOVIKWY EVWOEWV OTO £p-




yaotnpLlo. AkohouBnoe n amokaAudn Tng XNKLKNAG cUOTACNE TWV TPWTEIVWY,
TWV VOUKAETKWV 0&£WV, TwV Amwyv Kat Twv udatavOpdkwv. To 1907 o Dioep
oUvBeoe pLa mpwTteivikn alucida mou amnoteAeitat and 18 apwoséa.

To 1924 o coBLeTkOG Bloxnuikog Omaply Statunwoe tn Bewpla OtTL N
{wn avamtuxBnKe He T oTASLOKA KL 0pyr) CUCCWPEUGCT OPYOVIKWY EVWOE-
WV, Twv omolwv n cUvBeon MPAYLOTOMOLOUVTOV OO OTAEC XNULIKEG EVWOELG
TIOU UTINPXQV OTNV apXEyovh aTOodaLpa TG YNG, OTIOU anouciale To ofuyo-
vO. Xta péoa tou 200U alwva oL apepikavol MNoupel kat Midep anédelfav ott
N MPAYLOTOTOLNCN NAEKTPLKWY EKKEVWOEWY HECA OE £Val AEPLO Elypa ava-
AOYyoO UE eKElVO TWV apXLKWV oTadiwv oxnuatiopol tng Mng, odnyel avtopata
OTNV TOPOOKEUN OUWVOEEWVY KAl GAAWV OPYOVIKWY EVWOEWY, ATO TLG OTIOLEC
Uropouv va tpoéABouyv 1o cUvBeTa Blopopla.

‘Evlupa

O avBpwrocg xpnoLUomoloUoE TN Hayld, Tou amoteAeital and {wvta-
VOUC 0pyaVIOHOUG, oav KATOAUTH (UMWOEWV amd Ta TPoioToPLKA Xpovia. To
180 awwva amopovwdnke amo To ekxUALCUa BUvNG N TPWTN XNULKN ouolia,
TIOU €iXe TNV KAVOTNTA va SL00Ttd To AUUAO og YAUKOLN Kal Tou Sev nTav
{wVTavog opyaviopoc. ApyoTtepa oL XNULKEG EVWOELG TTIOU E(XaV TNV LKAVOTNTA
va KatoAUouv (emitayxUvouv) BLOXNULKEG avTlOpAOELS OVOUAOTNKAY EVIUUA.
OL eVWoeLg auTéG Onwe amédelée o Mmouxvep UmopoUlVv va Spaoouv Kot £Ew
amd 1o KUTTOpo. H avakdAun autr amoTEAECE ONUAVIIKO OTABUO yla TV
avamntuén twv peBodwv tng Bloxnueiag. MéxpL orjpepa €XoUV OPACKEUAOTEL
XALAdeg EvTupa Kal £xel peAetnBel o TpoOMoC TG Spdong Touc.

Brtapiveg

O XOmKivg apxEG tou 190U awwva avakalu e XNULKEC EVWOELG TIOU &i-
val anopaitnteg yia tn {wn o€ amelposAdXLOTEC TTOOOTNTEG KL TTou N EAAeLdn
TOUG TIPOKOAEL CUYKEKPLUEVEG aoBéveleg. OL EVWOELG QUTEC £lval OL YVWOTEG
o€ pog Brtapives. Apyotepa mpoodlopiobnke n xnuik Soun tng Prrapivng C.
Tnv enopevn xpovid o Palyotaiv katdpBwoe va tn cuvBEoEL OTO €pYAOTNPLO,
avolyovtag to Spopo otn cUVOeon Kal BLOUNXAVLKH TIOPAYWYT) TWV BITAULVWV.
H avakaAun Kot amopovwaon Twy BITapvwy Kot 0 TpoaSLloplopog TG ooo-
TNTaG Tou amatteltal and tnv KOs pa yia ) dlatripnon tne vyeiag, édwoav
LLLOL TIOOOTLKH €KTIHNON YLO TLG OVAYKEG TOU avOpwTou os tpodEC. EtoL n emt-
OTAUN TaPELXE 0TV avBpwmoTNTA T Héoa yia va e€aodalioet pa kaAr {wn
oTo Babud mMou Ta EMITEVYUOTA TNG ETLOTAUNG UTINPETOUV TIG OVAYKEG TOU
avOpwWIOU Kal SV ATOCKOTIOUV OTOKAELOTIKA OTNV apaywyr KEPSOUG.




Av avalucoupe BabUtepa TOUC OpYaVIOHOUG, EITE EUKAPUWTLKOUG EiTE TIPO-
KQPUWTLKOUG, OKOWUN Kal Toug oug, Ba avakalupoupe TOAAEG opoLOTNTEG, OCOV
adopd tn XNULKA Toug cuotacn. tov mivaka 1 ¢aivetal n % (w/w) mepLekTikoTn-
TOL KOL O GUVOALKOC 0plOUOC KABe (60UC XNHLKWY OUGLWY, TTOU CULUETEXOUV OTNV
doun evoc Baktnplakou KUttapou. Avaloyn XnUikn cuotacn epdavilouv ta KOT-
TOPO. OAWV TWV OPYOVIOHWV.

Nivakog 1

Xnuikn cvotoon evog Baktnpiou

Katnyopieg xnUIKwV oucLwy % w/w Ei6n poplwv
Nepo 70 1
Avopyava dlota 1 20
JAaKxapa Kot tpodpopa popLa 3 200
Auwvoééa kal mpodpopa popLa 0,4 100
NoukAsotibla kat mpddpopo po- 0.4 500

pla

Autibla kal mpodpopa popLa 2 50
AN\ LLKPA popLa 0,2 ~200
Makpopopla (mpwteiveg, voukAe- 97 ~5000

ika of€a kal TToAUoaKYaPITEC)

E€etalovtag tov nivaka 1, n mpwtn pog Stamniotwaon eivat OTL To vepd amote-
Ael To KUplapXo cuoTATIKO Tou KuTtdpou (70% K.B.). ETol, Ta meploocotepa amod ta
GANOL CUCTOTLKA TOU KUTTAPOU Bpiokovtal péca o€ uSatiko meplPaiiov.



To SeUtepo og avaloyia eidog poplwv eival ta pakpopopla. Ta LoKpopopLa
glval Tecodpwv SLapOPETIKWY ELOWV: Ol MPWTEIVECS, ot ToAucakyapiteg, T Autidia
KoL Tt VOUKAETKa 0é€a. KaBgva amd ta LakpopopLa €xeL SLadOPETIKES XNULKEC LOLO-
TNTEG, XApn OTLG omoleg dlekmepatwvovtat ot SLtddopeg AETOUPYIEG TOU KUTTAPOU.
‘Etol, pe Tn BonBela Twv pakpopopiwy, To KUTTAPO Kveltal, cuvtnpeital, avantio-
oetal kat toAAamAaotaletal. Eival GAAwoTte afloonUEelwTo, OTLTA PaKpopopLa ival
mapovta os OAa avefalpETwg Ta KUTTapa, aveédptnta amno 1o Padbuod tng eEEALENG
Tou¢. Ta pakpopodpla sivatl and xnuikn amodn moAupepn, dSnA. LaKpLEG aAuoideg
eMavaAopBavOUEVWY SOULKWY povAadwy (BA. oxAua 2), Twv AeyOUeEVWY HOVOLE-
pwv. To KUTTOPO TPOUNBEVETAL TA LOVOUEPH, KL OO QUTA CUVOETEL TA POKPO-
HopLa, site and tnv Tpodn Tou, €ite Ta cUVOETEL Ad AMAOVOTEPEC EVWOELG, OTIWG
elvat to vepo (H,0), to Slogeidlo Tou avBpaka (CO,), Ta viTpLkd dAata K.d.

MoAupepeg
Movouepeég

IxAmna 1.3. Ta povouepr ouvdeovtal UETAED TOUG KAl OXNUATI{OUV TA LAKPOUOPLA.

Ta pakpopodpla oxnuatilouv cupmAgypata Hetaél Toug (TIg YAUKOTpWTETL-
VEG, TIG VOUKAEOTIpWTEVEG KATL.), TaL oTtolal cuvduAZovTal Kal oxnuati{ouv Ta opya-
vidla Tou KuTTApOU (TOV ITUPVA, TO ULTOXOVEPLO, TOUG YAWPOTIAQOTEG, KATL.).

BAEMoOUUE, Aotoy, OTL N e€€tacn Tou dalvopévou tng Lwng os eninedo popl-
wv emPBeBatwvel, 0tL n {wn elvat opyavwpeévn o emineda auv&avouevng MoAuTAO-
KOTNTOC. 2TO YEVIKO OXNUA, TO ATOUO CUYKPOTOUV TO HOPLa, TO HOpLa cUVSEovTal
METAEL TOUG KAL CUYKPOTOUV TA LAKPOHOPLA KL AUTA LLE TN OELPA TOUG CUYKPOTOUV
Ta opyavidia. Ta opyavidia oxnuatifouv To KUTTOPA, TA OO0 0T CUVEXELO CUV-
Sualovtal PETALY TOUG KAl CUYKPOTOUV TOUC OpYQVLIGUOUG.
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To kUTTOpPO amoteAeital, OMwe MpoavadpEPapE, 08 UEYANO TTOCOOTO (mepi-
mou 70%) amo vepo. To vepd MAPOAO TOU €ival TO HIKPOTEPO LOPLO TIoU PBplokel
KaVelg oTo KUTTaPO, £XEL avekTipntn afia yia tn {wr. Aev givat AAwoTe Tuyaio otL
0TO VEPO avarmtuxOnkayv oL mMPpwTeg HopdEC TNG LwNC.

To noplo Tou vepoU amoteAeital amo €va Atopo ofuyovou cuvOeSeUEVO UE
opolomoAtkol¢ deopolg, pe dVo dtopa udpoyovou. To ofuyovo xapaktnpiletal
oo TOAU MEYAAN NAEKTPOPVNTIKOTNTA OE OXECN UE TO USPOYOVO KO £TOL EAKEL
T(POC TO UEPOG TOU Ta {eUyn NAeKkTpoViwy, TIou amoteAolv toug dgopolc O-H. Tav
anoté\eopa, n MAEUPA oTNV omola Bploketal To ofuyovo popTileTal apvnTKA, EVW
n MAsupad otnv omoia Bpiokovtal Ta udpoydva doprtiletat Betikd (BA. ewkova 2.1).
‘Etol, To poOpLo Tou vepoU epdavilel TOAOUG Kal CUUTIEPLEPETAL OOV NAEKTPLKO Oi-
TtoAo.

Ewkova 2.1 AutoAikotnta tou popiou tou vepoU. Ta nAektpovia mou amoteAovv Toug Se-
ouou¢ H-0, éAkovtal mio toxupa arto to oéuyovo am' OtL aro to USPoyoVo, UE ATTOTEAETUA
va QopPTIJETAL QPVNTIKA N UEPLE TOU 0EUYOVOU KOl OPVNTIKA N UEPLA TwV USPOYyOvVwVY. To
UOPLO TOU VeEPOU elvarl éva nAekTpLko Simolo.

H SumoAkn ¢pUon Tou LoPLou TOU VEPOU €XEL OO CUVETIELA TNV OVATTTUEN NAE-
KTPOOTATIKNG €AENG, HeTafl Tou ofuyovou VoG HOPILou Kal TOU USPOYOVOU EVOG
YELTOVIKOU popiou (BA. ewkova 2.2). Auth n nAektpootatikn €AEn dEpvel To éva
HOPLO VEPOU KOVTA 0TO GANO Kol amoTeAel, Omwg Aéyetal, €va 8GO USpoyoVou.
O 6eopol udpoyovou eival moAU mo acBeveig and Toug yWwoTtoug pog SeopoUCg
(opolomoAikoug ) etepomoAikous), aAAd Sev mavouv va eivol onuavikoil. Kabe
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HOpLo vepol pmopel va oxnuatiosl deopols udpoyodvou pe aAla Tpila 1 Téooepa
UOpLO VEPOU, OTIWC dalvVETAL OTNV ELKOVA 2.2.

Ewkova 2.2 Asouoi vbpoyovou uetaéu popiwv
vepou. O Seouog vdpoyovou ocuuBoliletal ue
TPELC TEAELEC

AnotsAéopata Tou OALKOU XapaKTHPO TOU VEPOU

OL 6eopol udpoyodvou HETALY TWV HoPLwV TOU VEPOU SnULoUpYyoUV Eva TIAEY-
pa Seopwv ubpoyovou, Tou ekTeivetal o OAn t Hala tou. To A&y auTo Sivel
L0 CUVEKTIKOTNTA 0TN KAla Tou VEPOU.

‘Etol, To vepO elval uypo otn Bepuokpacia epBAANOVTOC, EVW TTOPATTANOLA
popLa, omwe to udpoBeLo (H,S) elval aépla. Ztn CUVEKTIKOTNTA Tou vepoU odeiro-
VTOL KoL GAAEG ONUOVTLKEG HUCLKOXNULKEG LOLOTNTEG TOU, UE LEYAAN onpaoia yla tn
AelToupyia TOu KUTTAPOU, OTWE N UEYAAN FEpUOXWPNTIKOTNTA KAl N UEYAAN StaAu-
TIKI) LKAVOTNTA TOU.

H BgpuoXwpenTkOTNTA TOU VEPOU

Edv BeppavOel pia oplopévn pala vepou, EVal GNUAVTLKO TTOCO TNG PoodE-
poduevng Bepuotntag Ba katavalwbel, yla va "yalapwoel" To MAEYUA TwV SECUWV
udpoyobvou, evw To UTtdAoLnto Ba xpnoLpomnolnBetl yla tnv avénon g Héong Taxu-
™TNTag Twv Jopiwv Tou vepol, dnA. yla tnv avénon tng Bepuokpaciag tou. Autd
T(POKTLKA ONMALVEL OTL ATIOLTELTOL OXETIKA PEYAAO TTOCO BepUOTNTAC YO VOl ETA-
BAnBel n Bepuokpacia Tou vePOU 1 OMWCE AEUE TO VEPO EXEL UEYyaAn Bepuoywpn-
TIKOTNTO. XApn 0T HEYAAn BeppoxwpnTKOTNTA Tou vepoU, n Bepuokpacia tou
KUTTAPOU mapopével Tiepimou otabepr] (~37°C), mopd to yeyovog OTL 0To KUTTOPO
TP AYOVTOL ] KATAVAAWVOVTAL LEYAAD TTOOA BepOTNTAG A0 TLG TIOAAEG aVTLOPA-
oeLg (e€wBeppeg ) evboBepueg), mou cupPaivouv oTo ecwWTEPLKO TOou. H otabepn
Bepuokpacia £xel kebahalwdn onuacia yla To KuTtapo, S1otL e€acdaiilel otabe-
potnta otn doun Kot TG Stddbopeg Asltoupyieg Tou.
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H SLOAUTLKN LKAVOTNTO TOU VEPOU

H moAwdtnta Sivel e€aA\ou oTo podplo Tou vepou Tn duvatodtnta vo ava-
TMITUOOEL NAEKTPOOTATIKEG AAANAETILOPACELG 1] va oxnuatilel Seopolg udpoyodvou
Kl PE popLa AAAWY OUCLWYV, €KTOG OO TA OOLA TOU. 2OV ONMOTEAECUA, TO VEPO
gival apLotog SLAAUTNC TTOALKWY HOoPilwy, Ta omoia yio To Aoyo autd ovopalovral
ubpodha popia. Etol, To vepod KTOG amo dlata Stallel éva ueydho aplBuod popi-
WV, TIOU ELVOL ONUOVTIKA YLo TG SLadpopeg AELTOUPYIEG TOU KUTTAPOU (TT.X. TTPWTE(-
VEC, TIoOAUoaKXapiteg K.A.). H S1dAuon poplwv oTo vepd gival To MPWTo BApa yLa Tn
METadOPA TOUG amd Lo TEPLOXN) TOU KUTTAPOU O€ AAAN, OTOTE €pYOVTalL o€ Madn
pe dA\a popLa kat toug Sivetat n Suvatdtnta va avitdpacouy.

Tautdxpova, o TIOAKOG XOPOKTPAC TOU VEpOU eMIBAAAEL O POpPLA, TTOU SV
gival moAika, va "amopakpuvBouv" anod to meptBailov Tou N va anoduyouy, Katd
to duvatody, Tnv enadn pall tou (Ldpodofa popLa). Autod yivetal KaAUTEPA AVTL-
Anmto, av okedBolpe TL cupPaivel, otav pifoupe pepLkEG oTtayoveg AadL o€ Eva
motrpL vepo. To AadL eival éva uSpodoPo HopLo Kat otav TepPAnbel and popla
vepou, éxetal anwoelg amnod naviol. Ol anMwWoEeL; AUTEG avayKA{ouv Ta LOpLO TOU
AadloU va MANGLAoouV HETOEY TOUG Kal va oxnuaticouv pikpd odatpibia, mou ou-
VKEVTPWVOVTOL O€ OpLoUEVA onueia tng palog tou vepou (BA. elkova 2.3). OL duva-
MELG auToU Tou eidouc, Tou avaykalouv udpodofa popla va MANCLACOUY TO £va
TO AAAO, 6tav Bplokovtal oe udatiko eptBaiiov, ovopalovial upddopol dsopoi
Kal €Xouv UeYAAn Bloloyikn onuoaoia, omwe Ba dolpe oTn CUVEXELA.

Etkova 2.3 Ta uopta tou Aadtou Sexovtal amwaoeL oo naviou
(ubpowoBol beouoi) kot avaykalovtal va CYNUATIOOUV ULKPEG
OQAIPEC UECA OTO VEPO.

Ou Sopkol OXNMOTIOMOL TWV KUTTAPWY (KUTTAPLKN HEUBPAVN, KUTTAPLKA
opyavidla, KUTTOPLKOG OKEAETOC, K.A.) £XoUV WG €Tl To AsioTov udpodofo xapa-
KTAPA Kol €Tol mapouaotalouv peydAn otaBepotnta oto udatikd meplBaiiov mou
ETUKPOTEL OTO E0WTEPLKO, AANA Kall TO €EWTEPLKO HEPOC TOU KUTTApPOou. OL Soptkol
oxnuatiopol mapoucldlouv OpWG Kol USPODIAEC TIEPLOXEG KAl £TOL Ol GAANAETIL-
SpACELC TOUG LIE TO VEPO £(VOL O KATIOLEG TIEPLOXEG EAKTLKEC KAl OE KATIOLEG GANEC
TIEPLOXEG OTMWOTIKEG. 2OV AMOTEAEGHA, OL SOULIKOL OXNUATIOMOL TOU KUTTAPOU Ttaip-
vouv éva TeAKO oxnua mou kobopiletal amd tnv wopporia twv udpodoBwv Kot
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UVSPOPIAWY TTEPLOYWV TOUC HE TO VEPO. XOPOKTNPLOTLKO MAPASELypa Blopoplwy He
LVSpOdoPeg Katl USPOPIAEG epLloXEG elval Ta dwaodoAnidia, ta onola maipvouv
Sladopec popdég otav Bpebolv og udatiko meplBaAlov, onwe Ba Soupe avalutt-
KOTEPO TlaPaKATW (apaypadog 2.3.4).

Avopyava aAata Ko LYVOoTOoLXEia 0To KUTTOPO

210 KUTTAPO UTIAPXOUV, SLAAUEVEG OTO VEPO, TIOAAEC ATTAEC AVOPYOAVEG EVW-
OELC, OTWCG of€a, Paoelg kol GAata. OL oucieg AUTEG LOAOVOTL BplokovTal o ULKPN
avaloyia og ox€on UE Ta GAAQ CUCTOTLKA TOU KUTTAPOU, £xouv oroudaio puclolo-
YLIKO pOho. ETOL, XApn OTLC 0UOLEC AUTEC TO pH Tou KutTdpou Slatnpeital otabepo,
evw erumAéov eéaodaiilovtal mMOAEC AAAEG AELTOUpPYiEG TOU KUTTAPOU. Ta LovTa
moAwv otolxelwv (kuplwg petdAwv) Bplokovtal emiong, o MOAU ULKPEC CUYKE-
VTPWOELG OTO KUTTAPO KOl ATTOTEAOUV T ASYOUEVO LYVOOTOLXELDL. 2€ KATIOLEG TIEPL-
TITWOELG 0 BLOAOYIKOC POAOG TWV LYVOOTOLXELWV Sev gival yvwoTtog, al\d daivetal
OTL elval amopaitnTa o€ 0PLOUEVOUG OPYAVIGHOUC YL TNV KAVOVLKH TOUG AVATITUEN.
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Mepl To 20% K.B. TOU KUTTAPOU ammOTeAEiTAl Amo PBLOAOYLKA HaKpOoUopLa
(mpwrteiveg, moAuvcakyopiteg, voukAeikd oféa) kat dAAa Blopopla, Omwe Ta Auti-
Sta. Ta pakpopodpla eivat amo xnuLkn arnoyn moAupepn. Ot pwteiveg amoteAouv
TIOAUEPN AULVOEEWY, OL TTIOAUCAKXAPITEG TTIOAU LEPT) AMAWY COKXAPWYV, EVW TO VOU-
KAEIKA of€a elval TOAUEPH VOUKAEOTISLWV.

2.3.1 Npwrteiveg

OL mpwrteivec sival ta 1o Stadedopéva popLla 6Tto KUTTAPO. AKOUN Kal Eval
otAO KUTTAPO, OTIWG AUTO TWV PAKTNPLWY, TIEPLEXEL EKOTOVTASEC TPWTEIVWYV, KoOe-
HLA amd TIG omoleg mailel éva dtadopeTikd poAo otn Asttoupyia tou. OL mpwTteiveg
glval moAumAoka popLa kot xapaktnpilovrot amno e¢eldikevon oTLg AeLToupyieg mou
gruteAoUV. To kaBéva amod auTd PoLALEL e EVAV LKAVOTOTO Kol TAAAVTOUXO LOUGLKO
TIOU CUMUETEXEL OTNV KAAQ EVOPXNOTPWHEVN AELTOUPYLO TOU KUTTAPOU. ITIC TIPWTE-
Tveg oupmeplhapBavovtal €viupa, avVILOWUATA, OPUOVEC, LOPLA yLla TN MeTadopd
oUGCLWVY, OKOUN Kol SOULKA CUCTATLKA TOU (610U TOU KUTTAPOU.

Apwoééa

Ol SopLkEG povadeg (Lovouepr) Tou cuvBETouyY TIC PpWTEiveC elval Ta aL-
vogea. Zta KUTTOpa Twv Sladopwv opyaviopwy, €xouv Bpebel mavw amod 170 Sia-
dopeTika apLvogea. Ard autd Hovo Ta 20 armoTteAOUV CUCTATIKA TWV MPWTEIVWV.

Ta apwoéa, onwe dNAwVeL Kal To OVOUA TOUG, (VoL OPYOVIKEG EVWOELG UE
St puon: eival TauToXpOVWG apiveg, aAAd Kot opyavikad of€a. O yevIKOG cuvTa-
KTLKOC TUTTOG TOUC £lvat o akoAouBog:

H
HZN—(ll—COOH
R

MapatnpoUuE, OTL T QLVOEEQ ATTOTEAOUVTAL ATIO £VA KEVIPLKO ATOUO AvV-
Bpaka, oto onoio ocuvdéovtal:

1. pa opdada pe Baotko xapaktnpa, n apvopdda (-NH2).

2. W opdada pe 6€vo xapaktipa, to kapBofUAo (-COOH).

3. éva atopo udpoyovou Kal

4. uo opdda R, mou ovopdletal mAEUPLKA alvoida ) TAEUpPLKA opada.
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Elval davepd otL Ta Stadopa apvotéa SladEpouv HETAEY TOUG UOVO WG
TPOG TNV MAEUpLKA aAuoida. Etal, avaloya e tn dUon auTrg TnG MAEUPLKAG aAuai-
dag, Ta apwotéa dlakpivovtal og U0 kaTnyoplec:

e ta USPOdoPa, ou £xouv LEPOPOPEG opadeg R

e Ta USPOPIAa TToU €xouv UEPODIAEC opadec R

Nivakag 1: Katatagn apwvofEéwv avaloya e tTn puUon TG MAEUPLKAG
Toug alucidag
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Nentidkog Souo6g

H TLo XOpOKTNPLOTIKA XNHLKN avtibpacn Twv apwvoféwy elval n avtidpaon
HETAEY TNC apvopddag evog popiou apvoEeoc kat Tou kapBotuliou, evog Seute-
pOU poplou apLvotog, e tn BonBeLla eL8KWY OUCLWV TTOU EVEPYOTIOLOUV TNV aVTi-
Spaon. Katd tnv avtidpaon, amoBaAAetal Eva HopLlo vepou Kal oxnuatiletal vag
OLOLOTIOALKOG SE0UOG, TTOU eVWVEL Tat SUO apLvogéa.

H H H H
| | ] | |

HZN—Cl—C N—Cl—COOH—>H2N—C|—CO—N—C|—COOH+ H,0
R R R R

O 6e0UOG AUTOG AEyETaL TEMTLOLKOG SEGUOG (ONUELWVETAL LE KOKKIVO XPW-
Ha 0TV TOPAIAVW £LKOVA). To VEO HOpPLO Tou Snpoupyeital, Aéyetol SUTEMTiSL0
KOLL Qv TO TIPOOEEOULLE, PAETIOUE OTL €XEL 0TAL SUO AKpa Tou eAeUBepo KapBoEUALO
KoL eAeUBepn apvopdda. Etol, n avtibpaon pmopet va emavalndBei, ite amno v
TAEUpPA ToU KapBo&uliou, eite amod tnv MAELPA TNG apvopddag. Me autd Tov TPOo-
TIO QTTO TO SUTETTISL0 Kal £va VEO HOpLO apvoééog oxnuatiletal Tputentiblo, otn
OUVEXELD TETpaTENTiSLO K.0.K. KaBe dpopd umopel va mpootiBetal otnv MenTdKN
oAuacida omotodnmote amnod ta 20 StadopETIKA AULVOEEN TIOU AMAVTWVTAL OTLE TIPW-
telveg. Me Tov TpOTO AUTO UTOPEL va OXNUATIOTEL pa TTOAUTITENTLOIKN aAucida, n
omola pmopet va mepA\apBavel EKOTOVTASEG AUVOEEWY. TETOLEG TIOAUTIEMTIOLKEC
aAuoidec pe 50 £wg 3.000 1 meplocoTepa apvoééa amoTeAolV TIG MPpwIEiveg. Mia
oo TIg peyaAltepeg moAumentiSikég ahuaoideg (1.750 apvoléa) ivat autr TNG HU-
00(vNg, HULOG TIPWTEIVNG TWV HUTKWV KUTTAPWV.

EAv avaloyloToU e OTL OL TIOAUTIETTTLOKEG AAUGLSEG UITOPOUV VAL £XOUV UAKOG
EKATOVTASWV apvosEwv Kal OtL T 20 StadopeTKA OLVOEED TTIOU TLG OTTOTEAOUVY,
Uopouv va evwBouv Petafl Toug e omoladAmote oelpd, ToTe avitlapfavopacts
OTL lval Suvato va TPoKUPEL EVaG TEPACTLOC aPLOUOC SLadOPETIKWVY MPWTEIVIKWV
popiwv.

O avBpwmivog opyaviopog XPeLAZeTal AOLTOV Ta QLVOEED, VIO Vo CUVOEDEL
TIG MPWTEIVEG Kal Ta MemTidla, ou toL eival anapaitnta. To meplocdTepa Ao Ta
OLVOEEQ, O OPYAVIOUOC T CUVOETEL KATA TO HETABOALOUO TOU. OKTW OUWE amo
QUTA, 0 OPYAVIOPOC aduVaTel va Ta CUVOECEL KOl £TOL TIPETIEL ATMOPALTATWE VA TaA
T(POCAABEL e TNV TPOdN Tou. Ta apLvotéa auTa apaktnpilovtal wg amapaltnta.
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BLoAoyLIKOC pOAOC TWV MPWTIEIVWV

O aplBuog Twv MPWIEIiVWYV TOU avBpwWIvou opyaviopol uTepPaivel Tig
30.000. O apBuocg autog pavtalel oAU pPeyalog, aAAd Ba mpEmel va oKeDTEL Ka-
veic OTL KaBe MpwTeivn emiteAel Pl GUYKEKPLUEVN AELTOUPYLA KOl OTL 0 apLlOOC Twv
AELTOUPYLWV TOU OPYQAVIOUOU £ival TEPAOTLOC.

Me kpttiplo tn Aettoupyia toug, ol mpwrteiveg Stakpivovtal o SUO PeEYAAEG
KaTnyopieg. TIc SOMLKEG, TTOU AMOTEAOUV TA SOULKA GUCGTATLKA TOU KUTTAPOU, KAL TLG

AELITOUPYLKEG, TTOU UAOTIOLOUV TLG SLddopeg AELTOUPYLEG TOU. XTOV Ttivaka 3 avadE-

povtal mopadeiypata MpwTEVWY Kot N AElToupyia ou emiteAouv oTov avBpwrmivo

0pYQVLOUO.
Nivakag 2: MepLKEG TPWTEIVEG KoL OL AELTOUPYIEG TOUG
NPQTEINEZ AEITOYPTIA

KoA\aydvo JUOTATLKO TOUG CUVSETIKOU LOTOU (00Td, XOVSpOoL KA)
€XEL SOULKO pOAO

Alpoodatpivn JUOTATIKO TWV gpuBpwWV alpoodatpiwy, petadépet To
0&uyOVo OTOUC LOTOUC KAl ATOpOKPUVEL TO SLo&eiblo Tou
avBpoaka and autolg

AvTlowpoto MNapayovtat anod Aepdokutrapa kol eEoudeTEpWVOUV

Sladopouc sloPolei (LkpoPLa, EEveg ouaieg KATL.)

Axtivn, puoaoivn

JupBdalouv otnv kivnon Twv KUTTApwWV. YIIAPXoUV o€
adBovia ota puikd kOTTOpPA

Kaleivn AmoBnkelel acBEoTlo oTo yala

IvoouAivn Mapayetal amno To MAyKPeag Kal pubuilel ta enineda
COKXAPOU OTO aipa

‘Evlupa MeyaAn katnyopia MPWTEIVWY TTOU EMLTOXUVOUV TIG XNHL-

KEC AVTLOPACELG TWV OPYAVIOUWY
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2.3.2 YéatavOpakeg

Ot vbatavBpakeg ivat oL TAEoV SLOSESOUEVEG OPYAVIKEG EVWOELG OTN VN.
AmoteloUv pa omoudaia mnyr avBpaka ylo Tn oUvBeon AWV eVWOoewV, AN
Kol artoBnKeg XNULKAC EVEPYELAC, TTOU XPNOLUOTOoLoUV Ta KUTTapa. NMoAhot udatav-
BpaKkeg, OTWCE N KUTTOPLVN Kal n XITivn, £Xouv SOULKO POAO KOL TIAPEXOUV UNXAVLKN
uTtooTnpLEn Kal mpootacia anod to neptBarlov os oplopéva £(6n opyaviopuwv. Ot
vdatdvBpakeg SLakpivovtal og LOVOCAKXAPITES, OAlyooakyapites (6nA. Sloakyapi-
TEG, TPLOAKXAPITEG KATL.) Kal TtoAucakyapiteg. Ol LOVOOOKXAPITEG KOL OL KPR G OXE-
TLKAL OXETLKNAG HOPLOKAC LAlag oAlyocakyopitec ouvhBwg ovopdlovtal GAKXopa.

Movooakyapiteg

OL povooakyapiteg eivat moAu Stadopévol otnv ¢uon. Elval axpwpeg, vda-
TOSLAAUTEG, KPUOTAAALIKEG EVWOELG KAL OL TIEPLOCOTEPOL €XOUV YAUKLA yelon. OL
pHovooakyapiteg eivat oAu-uSpou-aAdeilideg 1 MoAU-USPOEU-KETOVEG LE TPl WG
OKTW atopa avBpaka. AnAadn meplexouv aAdeldopdda r KeTovouada Kal ToA-
Aéc udpofuhoudde. Ta OVOUATA TWV LOVOOAKXOPLTWY EVOL KUPLWG EUTELPLIKA Kal
£€xouv ouvnBwce TV KataAnén —oin.
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H katdtaén toug yivetal pe Baon Vo kpLtrpLa.

1. Anto tov aplBpud twv avBpaKwy mou EPLEXEL TO HOPLO Touc. Me Baon to
KPLTAPLO aUTO €vag povooakyapitng pe 3 atopa C sival pa tpLoln, e 4 atopa C
pLo TeTpoln K.0.K..

2. Ao to av meplexouv aAdeidopada r ketovopada oto UopLd toug. Me
Bdaon To KPLTNPLO AUTO £vag Hovooakxapitng e aAdsidopada xapaktnpiletal wg
aA86Tn, Kol €vag LOVOoaKXOPITNG e KETOVOUAda xapaKTnpiletal wg KeToln.

Juvdudlovtag TiG U0 TAEVOUNOELG EXOULE CUYKEKPLUEVN KATATAEN YLA TOUG
pHovooakyapiteg. MNa mapddelypa €vag povooakyapitng e mévie dtopa avbpaka
Kot aAdeldoopdda avrKeL oTig aASOMEVTOTEG KAl EVOG LOVOOAKXApIiTtnG e £EL ATo-
pa AvBpaKka Kol Lo KETOVOUAS O OVAKEL OTLG KETOEEOTEC.

H ptBoln elvay, yla mapadetypa, pio moAu-udpofu-aldelidn pe mévte atopa
avBpaka (aAdormevtoln) kal n yAukoln pe €L atopa avBpaka (aAdog€dln), evw n
dpouktoln ula moAu-udpotu-ketdvn Ue €€L atopa avBpaka (ketoe€dln):

Ta odkyxapoa gpdavilovial cuxva Kal UE TNV KUKALKA Toug popdr, n omoia
oxnuotiletol auBopunta, Katd tnv SLAAUGCH TOUG OTO VEPO TI.X.OL TTAPAKATW XNULKOL
TuToL epdavilouv TN aAVOoLKTH, TN KAELOTA KAl Yla oXnUoTk popdn g YAukolnc.

20



Awakyapiteg - OMyooakyapiteg - NoAuoakyapiteg

H 1o onpavtikn LoTnTa Twv HovooakXapltwy eival 6Tt avtildpouy petafl
Toug, PE TN BonBela el8IKWY OUCLWVY TIOU EVEPYOTIOLOUV TNV avTidpacn Kal oxn-
patilouv Toug Sloakyapiteg pe tnv amnoPoln evog popiou vepou, T.x. N HOATOln
oxnuatietat amno dvo popla yAukolng, we e&nc:

Movocakyapitng + Movooakyapitng ~Alcokyapitng + vepo

JTou¢ Sloakyapiteg avnkel kal n kol {axapn n omnoila cuvtiBetal amnod éva
HOpPLo YAUKOTNG Kal Eva LopLo ¢ppouktolng. O Se0UOG Mo eVWVEL Toug SU0 povo-
cokyopitec, ovopdletal YAUKOTIKOG SECUOG (ONUELWVETAL LE KOKKLVO XPWHO OTO
Tapamavw kova). H avtiépaon pmnopet va emavaind Bt moAEG popEG e T oUV-
Seaon evog povooakyapitn kabe dopd Kal £TOL TPOKUTITOUV SLadoxLkd TpLoakyopi-
TEC, TETPACAKYAPITEC K.0.K. H oUVSeOn MEPLOCOTEPWY LOVOCOKXAPLTWVY OXNHUATIlEL
TOUC TTOAUCOKXOLPLTEG.

OL oNUAVTIKOTEPOL TTOAUCOKYOPITEC

OL oNUavTIKOTEPOL TTOAUCOKXAPITEG ElvalL TO YAUKOyOvo, TO duUAo Kal N KUT-
Tapivn. Mapd To yeyovog OTL Kal OL TPELG auTol MoAucakyapiteg olkoSopouvTal ano
TO (610 HOVOUEPEG, TO LOPLO TNG YAUKOING, Sladh€PouV ONUOVTIKA WC TTPOG TO UEYE-
Bo¢, Tn dopr Toug 0To XWPO Kal TO BLOAOYLKO TOUG POAO.

To yAukoyovo amoteleital and XAadeg popla YAukolng, Ta omoia oxnua-
Tilouv éva peyaho Stakhadlopévo moAupepeg (BA. swova 2.4). Xpnolyelel oav
armoBnkn YAUKOING ota {wikd KUTTopa. AToBNKEVETAL KUPLWG OTOUG HUEG, OTIOU
udpolUetal o YAUKOTN Kol KOAUTITEL AUECEC EVEPYELAKES OVAYKES TWV UKWV KUT-
Tapwv, 0AAG Kol oto Nrmap, omou amodidel yAukoln yla tn Siatripnon otabspwy
ETUNMESWV 0AKYAPOU OTO alipa.
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To apulo ival évag moAuoakyapitng mou xpnotpeVeL cav amodnkn yYAukolng
ota puTa Kkal £tol emiteAel BLOAOYLKO pOAO aVAAOYO LE QUTO TOU YAUKOYOVOU TWV
{WIKWV KUTTAPWV. AltoBnkeVETAL 0TA OTEPUATA (TTX SNUNTPLAKA) Kol Toug BoABoug
(mtx matdteg). To ONUAVTIKOTEPO TEMTIKO €V{UMO yla TNV SLACTIAON TOU apUAou &i-
valL N QpUAGon, TTou BpIloKeTAL 0TO OAALO KoL TO AETTTO £VIEPO.

Ewova 2.4 OL tpel¢ moAuoakyapites tou
OXNUATOC QTTOTEAOUVTAL IO EKATOVTAOES
uopta yAukolng ouvbebeucva ue yAukoll-
Tikou¢ Seauoug. H kuttapivn (1) éxet doun
evdelag advaidag, n auvdomnnktivn (2) éva
Q7O T CUCTATLKA TOU QUUAOU Sour] OTtELpO-
eLén, evw to yAukoyovo (3) doun StakAadti-
ouévneg advaoidac.

TEAOC, n KuTTOPLiVN TTOU KOlL QUTH) aovVTaToL ot GUTA Kol oxnuatilel euBeieg
oAuaoidec. Eival n o dtadedopévn otn duon opyavikn ovoia, adol amotelel to
50% TOU GUVOAOU TWV OPYOVLKWY EVWOEWV TwV GUTWV. Xapaktnpilletal amno ue-
YA&An avtoyr, 610tL g Stoomdtol eUkoAa og popLa YAuKoIng. Auto odeiletal oto
otL ev umdpyxouv ota GuUTA, aAAG Kol oTa EPLooOTEPA {wa Kal Tov dvBpwro, Ta
eldka évlupa, mou amaltolvTal yla tn Slaomacn Twv YAUKOUTIKWY TG SECUWV.
Tétola éviupa SLaBETouV HEPLKA BakTRpLa OTIWG AUTA TTOU UTIAPXOUV GTO OTOMA-
XL TWV PUNpUKOOTIKWVY (Booeldn, atyompodfarta, eAdadla kal moAA& aAla dutodaya
{wa) kat ta BonBouv otnv Sldomacn ThG KUTTapivng oTa Lovouepn TNG. H mén tng
kuttapivng dev eivat Suvartr amnod tov avbpwro.

2.3.3 NoukAgika oa

Ta voukAgika o&€a katéxouv pla povadikr BEon avapeca oTo LakpouopLa.
'OxL LOVO CUUETEXOUV O TIOAAEG BLOAOYIKEG AeLTOUPYLEG, aANG amoBnKkeUouy Kat
HeTadEPOUV TN YEVETIKN TANpodopia, arnotedovv SnNAadn TO YEVETIKO UALKO TOU
KUTTAPOU. AUTA Ta HOpPLO BPLOKOVTAL OTOV TTUPHVA TWV EUKOPUWTIKWY KUTTAPWY
KL 0TO KUTTOPOTTAQCUA TWV TIPOKAPUWTLKWY Kal TIEPLEXOUV OAEG TIG TAnpodopieg
Tou Xpetalovtal ylo to SutAaclaopd tou (Slou Toug Tou €auToU, yla tn cuvBeon
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OAAWV VOUKAEIKWY 0€€wV, AAAA Kal Yl Th cUVBEGCH TwV MPWTEIVWV. YItapxouv Suo
€(6n voukAekwv ofEwv, Ta yvwotd pag DNA, kat RNA. Aro xnuikn anodn, ta vou-
KAEKA of€a eival MoAUEPN He SOUIKEG LovAdEeG Ta VOUKAEoTSLa Kal cupBaAouv
oTNnV Hetadopd KoL TNV EKPPacn TNG YEVETIKAG MAnpodopiac.

2.3.4 Autidwa

Autidla yapaktnpilovral ta Blopdpla mou 8 Sltalvovtal oTto VEPO, OANG
HOVO og opyavikoUG SLaAUTEG, TL.X. oToV alBépa n to YAwpodoppLo. Ta Lo GnUAVTL-
K& Broloyikd Autidia eival Ta tptyAukepidia i oudétepa Aimn, ta pwodoAnidia
KOLL TOL OTEPOELSH).

TpwAukepidia N oudétepa Ainn

Ta tpyAukepibla 1 oudétepa Aimn, omwg Aéyovtal, oxnuatilovral pe tnv
£€Vaon TPLWV AUTapwV 0EEWV OTO POPLO TNG YAUKEPOANG, ULaG TTOAUAAKOOANG UE
Tpla udpoluAla. H avtibpaon oxnuatiopol epdaviletal 0To MOPAKATW OXNUA:

To Autopd oféa elval opyavikd oga e 12 - 24 dtopa avOpaka Kol £ToL aro-
TeEAOUV HaKPLEG LOPODOPEG aluaideg. Ta oubETepa Almn ivat udpodofa popLa Kat
Sev Slallovrtal kaBolou oto vepd.

Avaloya pe Tn dUon Twv Autapwv 0wy, Ta TpLYAukepidLa Slakpivovtal o
OKOPEOTO KOl KopeoUéva. Ta akopeota Alnn eival cuxvotepa ota Gputd mapd ota
{wa kal eival cuvnBwg vypa (r.x. ehatdAado, ormopeAata K.A.). AvtiBeta ta Kope-
ouéva TpLyAukepibla eival cuxvotepa ota {wa mapd ota Gutd Kot cuvnBwg sival
f teivouv va eival otepead (m.x. BouTtupo K.A.). Ta Airtn eivat popla mouv amodidouv
LEYOAQ TTOOA EVEPYELAG KOTA TNV KOWON TOUG KOl XPNOLUOTIOLOUVTAL Otd TOUG 0p-
YaVIOHOUG KUPLWC yLa TV armoBrikeuon evEPyELag.
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Ewkova 2.5 MovtéAa KOpEOUEVOU Kol aKOPEOTOU TPLYAUKePLSiou. Ot AAUCISEC TWV KOPETE-
vwv Autapwv oéewv otolBalovtal n pio TOAU kovtd otnv aAAn, Ue amotéAeoua o "MakeTd-
ploua Twv popiwv va eivatl moAU o@LXTO Kol T KOPEGUEVA ALTTN va (VAL OTEPEX OE oUVI)-
Jiouéveg ouvidnkeg. Avtideta, ot Sutdol Seopol Twv akopeoTwy Autapwv oEwV MPokaAouv
KOUYELS OTIC avIPaKIKEG AAUTIOEG, UE amoTEAEouQ TO "TakeTaploua” Twv popiwv va eivat
710 YaAapo kat ta akopeota Alrtn va eivat uypa o cuvnOOUEVEC GUVITIKEG.

PwodoAnidia

Ta 1o Stadedopéva dwodoAmidia mpokKUITouV anod TNV evwaon Svo Auta-
PWV 0EEWV OTO LOPLO TNC YAUKEPOANG Kot pLog dwadoplkic opadag cuvEepévng Ue
£va TTOALKO popLo (BA. elkova 2.6).

Ewkova 2.6 XnuULKOC TUTTOG VOG Qwa@OALUTLSioU TNC KUTTAPLKNG UeUBpavne. To uoplo Exel
UbPOQIAN KeaAn, ko U0 UaKPLEG USPOPOBEC avOPaKIKEC dAUTIOEC.

Aoyw ™G Sopng mou €xouv Ta dwodoAunidia epdavilouv pia ILOTUNN oU-

unepldopd, otav npootebolv oTo vepo. MNMapapévouv oTny eNLPAVELR TOU Kal axn-
patilouv pla Aemtr otolpada, otnv onoia oL udpodileg ouadec Bubilovtal péoa
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OTO VEPO Kal oL LEPOPoPeg poPaAlouv £Ew amod tnv eAelBepn emibdveld Tou.
Av mopoN autd ta dwodoAunidia dloxeteuBouv péoa otn pala Tou VEPOU, TOTE
oL L6podoPol deopol mou avamtiooovtal, 06nyolV GTO CXNUOTIOUO OhOLPLKWV
Sopwv, OMwG Ta MIKKOALa Kol ta Autdkd kuotidia (BA. sikova 2.7). H Stadopa
HETOED UIKKUALWVY Kal KUOTLIOLWY BploKETaL 0TO OTL Ta KUOTISLA TTEPLEXOUV VEPO OTO
E0WTEPLKO TOUC. To YEYOVOG auTo avaykalel ta dwaodoArmidia va oxnuaticouv St-
mAootolBada (pwodoAumdikn SumhooctoBdada), oUtws wote oL udpodoPeg ouad-
6ec va "kpUBovtal" 0To ECWTEPLKO TNG Kol oL UdPOdIAeC va BuBilovtal oto vepo,
elte eowtepika eite e€wtepika tng dumthootolBadag. H didétnta avth twv dwodoAt-
TUSlwV glval TTOAU GNUOVTLKA YOl TO OXNUATIOUO Kal Th AElToupyia TNG KUTTAPLKAG
HeUBpAvNg, n omola amoteAeital katd kUpLo Adyo amnd dwodolunidia. To kUTTAPO
TIEPLEXEL O PEYAAN avaloyla vepo Kal emiong mepBAANETAL ATIO VEPO, OTIOTE TIPO-
copolalel pe Autdiko kuotidlo, oto omoio n dwodoAutdikr SuthootolBada armo-
TeAel TNV KUTTAPLKI MEUPBPAVN KAL TO E0WTEPLKO TOU AULSIKoU KuoTidiou amoteAel
TO ECWTEPLKO TOU KUTTAPOU.

Dwoohimdikr| oToIBada

MikUAAIO

AImdIké KuoTidlo
Movopeph Ewkova 2.7 Svuumeplpopd Qwo@oAtidiwv
o€ ubatiko reptBaAdov.

Ziepoeldn
To 110 oNUAVTIKO oTEPOELSEC eivat N XoAnoTtepOAn. H xoAnotepdAn amoteAei
CUOTATLKO TNG KUTTAPLKAG LEUBPAVNC.
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Hepiinym

To KUPLO CUOTATIKO TWV KUTTAPWV £ival To VepO. Kuplapyo poAo ertionc Exouv
Ta pakpouopla ou eivat moAuuepr, dnAadn cuvtidevral ue tnv ocuvévwaon mavo-
UOLOTUTIWV UOPIiwV, TwV LOVOUEPWV. H uypn QUOLKN KATAOTHOoN OTI¢ ouvnOeLg Tep-
UOKPATIEG, N UEYAAN SLXAUTIK LKaVOTNTA KoL N UEYAAN TEpUOXWPNTIKOTNTA TOU
VEPOU o@eidovTal oToV OYNUATIOUO SECUWV USPOYOVWY UETAED TwV LUoplwv Tou.
AvaAoya TNV CUUIEPLPOPT TOUC WG TTPOG TNV SLAUCH TOUG 1 OxtL 0TO VEPO oL SLdpo-
pec ovaiec Staywpilovral o€ USPOPIAEC kaL USPOPOBEC avTioTola.

O npwteivec givat moAvuepn amd xnuikr arown. Ot SOULKES TOUG LUOVASES
eival uta ostpa aro 20 auwvoéea, ta omoia eival (dla yio 0AoU¢ TOUG 0pyaVICLUOUG.
Ta auwoéea evwvovtal UeTaél Toug Ue menTidikou¢ SEoUOUC Kol oxnUati{ouV Ti¢
TTOAUTENTIOIKEC AAUOIOEC TWV MPWTEIVWY. H Lop@n 0TO XWPOo TwV NMPWTEIVWVY EXEL
aueon oxéon Ue to BloAoyiko Toug podo. OL GPALPLKEG TPWTEIVEC EYOUV KATA KAVO-
va AELTOUPYLKO POAO, EVW oL LVWEELS SOULKO.

Movooakyapitec ival eVwoeLg mou amoteAovvtal ano 3-8 atoua avipaka
uta ketovouada n aAdeiidbouada kot moAAég ubpoudouadec. Suvdéovratl uetaév
TOUG UE YAUKOUITIKOUC SEOUOUG oxnuati{ovtac SLoakyapiteg, oAlyooaKYAPITEG Kot
moAuvcakyapiteg. Ot ONUAVTIKOTEPOL TTOAUCQKYXPITEC Elval TO YAUKOYOVO, TO CdUU-
Ao, kat n kuttapivn. Ao tnv amoyn tng Xnueiag, oL moAuoakyapite¢ avtol eival
moAuuepn ue doutkn povadoa tn yAukoln. To auuAo xpnolUeUEL w¢ armodikn eVEp-
VELOGC OTOUC (PUTIKOUG 0PYaVIOUOUG EVW TO YAUKOYOVO emtteAel Tov (6to poAo atouc
lwikouc¢. H kuttapivn ival n mAgov Stadedouevn atn QUON 0pyavikn oudio Kat
XPNOLUEVEL WG SOULKO UALKO TOU KUTTAPLKOU TOLYWUATOC TWV QUTLKWVY KUTTAPWV.

Ta voukAeika oé€a (DNA kait RNA) eivat moAuuepn pue Soutkn povada to vou-
kAeotibto. To DNA ExeL TNV SuvaTOTNTA VA LUETAPEPEL TNV YEVETIKN TAnpo@opia oo
Eva KUTTaPO OTOUG QITOYOVOUG TOU KAl oV THV eVepyorolel ue ™ Bondeia tou RNA
Snuloupywvtac MPwreiveg.
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11.

Epwtiosig
H oucia ) oL oucieg pe Tn peyahutepn % w/V MEPLEKTIKOTNTA OTO KUTTOPO ELvVaL:
0. Ol TIPWTEIVEG B. To vepo
y. Ta SLddopa LoKpouopLa 6. ta Sladopa avopyavo alata
MNwg StkatoAoyeital n SUTOALKOTNTO TOU HopPilou Tou VEPOU;

. 0 8eoudc udpoyovou oto vepd oxnuatiletal pe AEn petal

0. TwV 0EuYOVWV U0 YELTOVIKWVY HOPLWV VEPOU

B. Twv udpoyovwV U0 YELITOVIKWY Hoplwv vepou

Y. LETOEL TOU 0EUYOVOU €VOC LOpLoU KOL TOU USPOYOVOU TOU YELTOVIKOU plopiou
6. petall twv udpoyovwy tou iSlou popiou vepol

Mwc SikatoAoyeital n peydAn BeppoXwPNTIKOTNTA TOU VEPOU;

. Note pa ovoia yapaktnpiletal wg udpodIAn kat ote w¢ udpodofn;
. Moleg amod TIg MApAKATW MPOTACELG £lval CWOTES (Z) Kal toteg AaBog (A);

0. 2TO HOplo Tou vePOU N TAEUPA TOU HOPLOU TIPOC TNV omola eKTEIVETAL TO
0&uyovo eilval apvnTka GopTLoUEVD.

B. e plo moootnTa vEPOUL, KABe LopLo vepou eival cuvdedepévo e Seopolg
udpoyovoU POVOo Ue Eva GANO HopLo vepOU.

y. Ot opotomoAikol Seopol kat ot deopol udpoyodvou eival LoOTLUOL Ao TTAEU-
pag Loxvog.

6. H oXeTIKA PEYAAN amaitnon eVEPYELAC YLOL VO XAAOPWOOUV oL Seopol LeTafl
TWV Hoplwv Tou vepou elval To aiTLo Tou To vepod epdavilel peyain Beppo-
XWPNTIKOTNTA.

€. To uSpOPLNa popLa yevika dev epdavilouv moAkoTnTO.

oT. Ixvootolxeia kaAoUvTal Ta oToLXela TToU BpilokovTal € TTOAU HL-KPEG CUYKE-

VIPWOELC Héoa oTa KUTTapO.

. MoLog 0 YeVIKOG CUVTAKTIKOG TUTIOC TWV AULVOEEWV; L€ TIOLEG KaTnyopieg Stakpi-

VoVTaL TO apvogea avaloya tnv duon tng MAEUPLKAG Toug aAucidag;

. AVo apwo&éa pe xnuikd tumo H,N-CH,-COOH (yAukivn) ocuvééovtal petafl

Tou¢ oxnuatilovtag eva Sutemtidlo. a) Nwg ovopaletal o SEGUOC, TTOU CUVOEEL
peta€l toug Tig Suo yAukiveg; B) Molog sival o XN TUMog Tou Sutentidiou
TIOU oXNUOTIlETAL;

. TLelval oL LOVOOaKXAPITEG KAl LLE TTOLOUG TPOTIOUG TOUC TAELVOUOUUE;
10.

O 6e0u6G Tou cuvdEel U0 LLOVOCOKXAPLTEC Lo TNV Snuioupylo vog SLookya-
pitn ovopdletal...

oL TIETTLOLIKOG B. dwododleoTteplkog

V. YAUKOUITLKOG 8. €0TEPLKOC

Mpayte tig dU0 popdEG pLag ardoeEolng mou PUMopoUV va CUVUTIAPXOUV OE
vdatiko SlaAupa.
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12.

13.

14.

15.

16.

28

Molol BewpolvTal WG Ol CNUAVTIKOTEPOL TTOAUCAKXAPITEG Kot Ttolog ivat o Bu-
0AOYLKOC TOUC pOAoG: a) ota duta Kot B) ota {wa.

Mola elval Ta OO YVWOTA VOUKAEIKA o€€a Kal WG ovoualovTal To LOVOUEPN
TIOU TOL CUVOETOULVY;

ATO TL amoTteAoUVTAL Ao XNKWKNAG armodng Ta TpLyAUKepiSLa; Z€ TOLEG KOTNYO-
pleg xwpilovtal Kal moLa Ta YapOKTNPLOTIKA TNG KABE katnyoplog amo MAeuUpAg
dbUOoLKAG Kataotaong otn cuvnon Beppokpaoia;

JUMITANPWOTE e BAon To oXNUa TOU elkovi{opevou dwodoAutidiou tnv delte-
pn OTAAN TOU TIOPAKATW Ttlvaka avtloTtolyilovtag To 6woTto cVUBOoAO (Ypappa
N aplBuo) otic SOCUEVEG OVOUAOLEG TWV TUNUATWY TOU popiou.

TuAua popiou ZOpuBolo
YSpodiAn kedpaln
Y&podofn oupd

MoAwkn opdada

Autapo o€u

DwodopLko o&u

FAUKEPOAN

Mepypddte mwe Ba «ouumnepldepBei» oA 0TO VEPO Eva AUTLOKO HOPLO TIOU
SLaBétel uSPOPIAN Kepahr kaL udpddopn oupad.



'OAeg oL 5pAcTNPLOTNTEG TWV KUTTAPWY KOl KOT' EMEKTAON TWV OPYAVIOUWV
OTOUG OTOLOUG AVAKOUV, amaltouV evépyela. OL TIEPLOCOTEPEC AMO AUTEG TIC Spa-
OTNPLOTNTEG KATOVAAWVOUV ETILTTAEOV KoL ELBIKEG XNULKEG OUaleC, OTWG gival ta Blo-
HOPLAL KOL TOL SOULKA UALKA TOUG. TNV EVEPYELO KL TOt SOULKA UALKA TtpocAapBdavouy
oL opyavLopoL aro To TeptBAAAOV e TNV Tpodr) TOUG.

Meydho moaco amod Thv eVEPYEL KOL TO SOULKA UALKG KATAVOAWVETAL YLA TN
ouVBeoN TWV pakpopopiwy, TIou amoteAouyv tn Sour Tou KUTTdpou. Mép” amod auTto,
MEYAAQ TTOOA EVEPYELOG XPNOLLOTIOLOUVTAL YLA TH HETADOPA OUCLWY SLOUECOU TWV
pepBpavwy (evepyntikn petadopd), kabwg kat yia dlaitepa evepyoBopec Spaoctn-
PLOTNTEC, OTWG N KUTTOPLKA SLaipean Kal n mopaywyr Lnxavikol €pyou (.. Katd
TNV KoAUUBNonN, To TpE€LUo 1 TNV mTAon).

Ot Aettoupyleg Twv opyaviopwv egehiooovtal e€dAAou pe puBpolg ou ou-
xva petafaiAovral. Mo mopadelypa, o €vav opyaviopo, To KUTtapo cuvBEtel DNA
MOVO KOTA ULO 0pLOPEVN dAan Tou KUKAOU TOU Kol OXL cuvexwg. Emiong, o pubuoc,
e Tov omoio Stadopec ouoieg petadEpovtal SLapETou Twy PLepBpavwy, LETAPBAA-
Aetal avaloya pe TIG cuvBnKeg Tou mepLBAAAovTtog, Oomwes BEPRata kat o pubuog Ue
TOV OTIOl0 VO OpPYQAVIOUOG KATAVOAWVEL EVEPYELD YLOL TNV Kivnon tou. Eva BnAa-
OTIKO KOTAVOAWVEL, yla Tlapadelypa, dLadopeTIKA TOCA EVEPYELAG, OTAV KOLUATOL
art' OTL OTaV TPEXEL Ypryopa.

Mo va UopEoel TO KUTTAPO KAl KAT' EMEKTACH O OPYOVIOUOG VO VTOTTEEEN-
Bel OTIG AMALTAOELS TWV SpACTNPLOTATWY ToU, oLaitepa otav auteg Sev eival Sedo-
MEVEC, OAAA peTaBallovTal cuvexwg, SLoBETEL Eva opyavwpEVo cUoTNUA BloxnUL-
KWV avtdpacewv. Me 10 cUOTNA QUTO TWV OVTLEPACTEWV TO KUTTOPO SlayelpileTatl
TNV _UAN KOl TNV EVEPYELD, TIOU TipocAauBavel amo to neptBdAlov. To cUVOAO Twv
UETOBOAWY, UAKWV KoL EVEPYELOKWY, TTOU TTPAYULATOTIOLOUV QUTEG OL QVTLOPAOELS

QmoTeEAOUV TO METABOALGUO TOU KUTTAPOU.
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3.1.1 AvaBoAlopog - KataBoAlopog

H avtaAAayn tng evépyelag pe tn Bonbela Bloxnuikwy avtidpaoswy yivetal
Suvartr, kKaBw¢ AAAeG avTdpAocelg elval evOOBEPUEC, OMOTE KATAVAAWVOUV EVEP-
vela kot aMAeg sival e€wBeppec, omote anodibouv evépyela. Tautdxpova, HE TLG
16Lec avtdpaoelg yivetal kat n avtaliayr tng UANG, SLOTL GAAEC amod Tig avidpa-
O€LG 0LKOSOUOUV TTOAUTIAOKA POPLO amo amAoloTepa (.. Mpwteiveg amd auwvo-
€€a) kal aAeg amokoSopoUv MoAUTIAOKA LOPLOL OE TILO ATTAQ (TL.X. HETATPOTH TNG
YAukolng og CO, kat H,0). Zav anotéAeopa, o LETABOALOOG SlakpiveTal o avaBo-
ALOPO Kal KAaTtoBoALopO.

O avapoAiopdg repthapBavel tig BloouvBéoelg, SnA. TIC BLOXNULKES QVTL-
SpAoeLg KATA TIG omoleg amod amAovotepa popLa cuvBETovtal oAuTtAokoTepa. Ot
avtldpaoelg Tou avaBoAlopol eival oxedov mavta evoOBEPUEG KOl KATAVOAWVOUV
gvépyela.. TUTUKEG avaPBolikeg Sladikaoieg ivatl n olvBeon MpwTeivwy anod apt-
voéea, n pwtoouvBeaon, e TNV omola ouvBEtetal yAukoln amnd CO, kat H,O K.o0.k.

O Kot BoALoHOG TiEpAOUPBAVEL TIC BLOXNULKEG AVTIOPACELG KOTA TLG OTIOLEG
moAUTIAOKa popLa Staomtwvtal o€ anmAovotepa. Ol avildpAdcelg Tou kataBoAlopol
elvat oxedov mavra eEwBeppeg Kal eEAeuBepwvouv evépyela. TUTUKEG KATOBOALKEC
Stadikacieg elval n dLdomacn Twv HAaKPOUOopLlwy 0TI SOUKES TOUCG LOVASEG, OTIWCG
Kal N mopanépa SLaomaon Twv SoUKwY povadwy (apvoEwy, yAukolng, Amidiwv
KATL.) o€ anmAouotepa popla (CO,, H,0, NH; kTA.).

OL avtdpaocelg Tou PetafoAlopol (KatafoAlkég kol avaBoAkég) yivovtal
TOUTOXPOVQ, KATA EKATOVTASEG, LECA OTO ULKPO OYKO TOU KUTTAPOU, e Th Bonbsla
evlUpwv. OavtaoTeite OUWG PECH G AUTO TO ULKPO XWPO va ouvTiBeTal Eva pa-
KPOUOPLO, Ue TN Sladikaoia Tou avaBoAlopol Kal UoTEPO OO Alyo TO HOKPOUOPLO
QUTO va amoouvtiBetal, pe t Stadikaoia Tou KataBoAlopoul, xwpig va mpoAdBel
va eMITEAECEL TOV BLOAOYLKO TOU poOAo! TNV MpaypoTikotnTa autod S cuppaivel
TOTE, SLOTL To KUTTAPO SLAOETEL UNXAVIOUOUG TTOU €AEYXOUV Kot puOUilouv Tig
EMUEPOUG SLASLKOOLEG TOU HETAPBOALGHOU Kal £T0L Tinote dev cupPBaivel av Sgv
UTTAPXEL OVALYKN).

30



3.1.2 O petaBoAioudc Sev ennpealet tn oTaBEPOTNTA TOU KUTTAPOU

Ol eKOTOVTASECG aAVTISPACELG TTOU YivovTal OAEG TOUTOXPOVO KATA TO UETABO-
ALOUO TOU KUTTAPOU, SnUloupyolV owg TNV eVTUTIWON OTL TO KUTTAPO UETAPBAAAE-
TaL cuveXWG. NMapo)’ autd to {wvtavd KUTTapo datnpet mavra pa aflobalpaoctn
otaBepotnTa, T000 otn Soun, 600 Kal ot cuotacr) Tou. H dtatripnon tng otabe-
POTNTOC TOU KUTTAPOU eTLRAAAEL TTOAAEG HOPEG TNV KATAVAAWGCN CNUAVTLIKWY TTO-
ocotATwV evépyelag. H edpibpwon eival, yo mapadelypa, €vag UnXaviopog, mou o
avBpWTLVOG opyaviopog xpnollorolel yla va Statnpel otabepr tn Bepuokpacia
TOU MANPWVOVTAG TO OIVAAOYO EVEPYELOKO KOOTOC.

H 810tnta Twv KUTTApwy va dtatnpoly otabepr) TV KATACTAGCH TOUC OVOUA-
letal opoldotacn. H opoldotaon ¢pEpvel cav amotéAeopa tn Slatipnon Tou KUT-
TApOU o€ pla SLopKn KATAoTOoN LOOPPOTILAG.
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Yriohoyiletat, OtL mpLv ano nepinou 3,8 Sioekatoppupla xpovia pdaviotn-
KOV 0TN YN oL TpwToL opyavicpoi. Ot opyaviopol auvtol emiBiwoav xapn otnv Lka-
VvOTNTA TOUC VA TIAPVOUV BPETITLKA CUCGTOTLKA YLaL TNV QVATITUEN KoL TN oUVTHPNON
TOUG, aTto TLC XNMLKEG OUOLEG TTOU UTIpXAV 0TO TtepLBAANOV Keivn TNV emoxr. Av Kol
yvwpiloupe moAU Aiya yia tnv atpocdalpo Keivng TnG EMOXNAC, Elval BERaLo OTL To
o&uyovo Ntav AlyooTo. Inuepa to ofuyovo Bpioketal oe adBovia otnv atpdodalpa
NG yNG, Kal OMw¢ yvwpiloupe sival anapaltnto yla tn Aeltoupyia TNG 0VATIVONG
oTn HeyaAn misloPndia Twv opyaviouwy.

H adBovia autol Tou moAUTLIOoU oTolXelou oTNV atpudodalpa ival amoTéAe-
Ol TNG 8pAonG TwV GWTOCUVOETIKWY OPYOVIOUWY (SNA. TwV TEPLOGOTEPWY PUTWV
KOl KATTOLWV HLKpoopyaviopwy). Ol ¢wtoouvBeTikol opyaviopol mapayouv cuve-
Xw¢ o&uyovo pe tn dadikaoia tng pwtoouvBeonc, n onola pnopel va neplypadei
HE TNV akOAoL BN amAn xnuwkn e€lowon:

6 CO, + 6 H,0 + dwrtewvn evépyela > C,H,,04 + 6 O, T

H etlowon autn amote)lel tn cuvolkn avtibpaon tng ¢wrtoocuvBeonc. Me
™ dwrtoolvOeon eAeuBepwvetal ofuyovo otnv atpudodatpa. To oEuyovo xpnoLuo-
TIOLE(TAL ATTO TOUC OPYAVIGHOUG YLa TV avarvon, pa dtadikacio mou mpounBevel
TOUG OPYQVLOUOUG LIE TO LEYOAUTEPO HEPOC TNG EVEPYELAG, TIOU XPELALOVTOL VLA TLG
Sladopec Aettoupyieg Toug (Y. TNV Kivnon, Tn cuvtipnaon, Tov MOAAATAQCLACUO
K.4L).

Tautoxpova, o avBpakag, Tou Bploketal atnv atpuoodalpa Ue tnv popdn
CO,, evowuatwvetat otn YAUKOTn, SnA. LeTaTpEMETAL O OPYaAVIKO AvBpaka. Me Tn
pHopdn auth, malpvel HEPOG O Ula dAuGiSa avTldpAcewy, TIOU YivovTal 6Toug op-
yaviopoUg, kat £€xouv we adetnpia tn yAUKOTn. Méoa am' autég Tig avtldpAosLg, o
avBpakag petatpémnetal otadlakd oe CO,, Kal TEAIKA EMAVEPXETAL OTNV ATHOODAL-
pa He TNV avtallayr Twv aeplwy, ToU YIVETAL KOTA TNV AVATIVON TWV OPYOVLIOHWV.
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BAgmouue, Aoudv, OTL oL 0PYAVIOUOL TIPAYUATOTIOLOUV YNULKEC AVTIOPAOELG,
TIPOKELUEVOU VO ETUTEAECOUV TIC AELTOUPYIEC TOUG. Ol XNUIKEC QVTIOPAOELS, TTOU
TIPAYUATOTIOLOUVTAL A0 TOUG {wvTavoU¢ opyaviouous, ovoualovtal BLoxnuULKEg
avTIOpACELS.

3.2.1 Nov yivovtat ot BLoyNULKEC AVTLOPACELS

Eival eUkoAo va ¢avtaoToUpe OTL oL BLOXNULKEG avTIOPACELG TIOU EMITEAEL
£VOG HOVOKUTTAPOG OpYaVIOUOG (Y. Baktnplo), Aappavouv xwpa oto KUTTopo
ToU, aAAQ QUTO £ival, O YEVIKEG YPOUUEC, AARBOELQ KAl YOl TOUG TTOAUKUTTAPOUG
opyaviopouc. Etol, oL meplocdTePeS amo TLG BLOXNULKES AVTLOPATELG TWV TIOAUKUT-
TOPWV OPYAVIOUWY YivovTal oTta KUTTOPA, TTIOU TOUG AMOTEAOUV, EVW OXETLKA ALYEG
yivovtal 0to Xwpo HETOEY TWV KUTTAPWY (LECOKUTTAPLOG XWPOG) N O KOLAOTNTEG
Tou oxnuatifouv 81adopol LoToL, TI.. OTO CTOUAXL I} TO EVIEPO TOU avBpwWIoU.

OL avtdpaoelg tng pwrtoolvBeong yivovtal, yla mapddelyya, ota KUTTapa
TWV TIPACLVWY UEPWV TWV GUTWV KOl CUYKEKPLUEVO OTOUC YAWPOTIAAOTEG QAUTWY
TWV KUTTApWV. AvtiBeta, oL avtldpAoslg SLAcTIacN TWV TPWTIEIVWV TWV TPOPwV
OTa OLVOEED TIOU TIC AITOTEAOUY, YIvOovTal OTO OTOMAXL KoL OAOKANPWVOVTOL OTO
£VTEpO.

3.2.3 Aradopég uetafl Broynuikwyv Kot AAAWY YNUKWV AVTLIEpAoEWV

OL XnUKEG avTdpacelg tng Opyavikng Xnueiag, pe tig onoieg potalouv oe
peyalo Babuod ol Bloxnuikég avtidpdoelg, yivovtal cuvBwg oe opyavikoug dia-
AUtec (aB€pa, YAwpodoputo, atBavohn k.d.) A katw ano unAn Bepuokpacia Kat
Tiieon f akopn pe tn Bonbela oféwv, Bacewv i AAAWV SPACTIKWY eVWOoewWV. Elval
davepO OTL OTIG MEPLOCOTEPEC ATIO TIC CUVONKEG TTOU XPNOLUOTIOLOUE OE €Vl XNUL-
KO EPYQOTIPLO, YLO VA KAVOUE [La XNHLKA avTidpaon, elvatl aduvato va emiplwoet
€va {wvtavo kuttapo. Mwg eival Aoutov duvato va cupBaivouv XNUIKEG avTidpa-
OELG ME€OA OTO KUTTOPO;

JTNV MPAYUOTLKOTNTA OL BLOXNUIKEG avTIOPAOELG e€EAIOOOVTAL OTO ECWTEPLKO
TOU KUTTAPOU KATW aTto TOAU NTileg cuvOnkeg, SnA. péoa og udaTIko mepLBAAAov,
og pH oAU kovtd oto 7 Kot og Beppokpaocia oAU kovtd otoug 37°C. Kdtw amo
QUTEG TIG OUVONKEG, OL TIEPLOCOTEPEG OPYAVIKEG avTISpaoelg 6 Ba mpoxwpovoav
pe kamota afloonueiwtn toxvTnta, oAAd ot Broxnukég avidpaoelg e€elicoovtal
UE TIOAU peyaleg taxutnteg. O Adyog yU autr tn onuavtiky Stadopd sival otL ot
Bloxnuwég avtlbpAoslg emttayUvovtal pe tn BonBela el6IKWY KATAAUTWY, TWV EV-
Opwv.
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Ta évlupa eival mpwTteiveg, ol omoieg pe T Spdon Toug emitaxUVoUV TLG Blo-
XNULKEC avTIOpAoelS. Ta éviupa, OTwG OAEC OL TTPWTEIVEG, £XOUV L0 AUCTNPA Ka-
Boplopévn dopr oto XwpPo, N omoia £xel LeydAn onuoaoia ya tn Spacn Toug.

Ot Bloxnuikég avtidpaoelc Ba pmopoloay va yivouv Kal xwpic tTnv mapouaia
Twv evluuwv. Me tn Bonbela Toug OpwWE, N ToXUTNTA Toug auEavel pHéExpL Kot 100
ekaToppLUpLla GopéC. AUTO TIPOKTIKA onuaivel OTL avildpAoELS TTOU OAOKANPWVO-
VTOL LE TNV Ttapoucia evIU WV HEoa og Eva AemTo, Ba amattovoayv 32 UVEC yLa va
oAokAnpwBoulv xwpic autd.

3.3.1 E€s1dikeuon eviopwv

Ta évlupa €xouv TIOAU CUYKEKPLUEVEG TIPOTLUNCELG VLA TG avTIOpACELG TTOU
KATOAUOUV. 2TV TPAYHATIKOTNTA, KABe éviupo eivat oxedov amoluta eEeLSIKEV UE-
VO yla TNV avtidpaon mou kataAUel. Q¢ anmotéAeopa, To KUTTOPo SLoBETeL TTOAAQ
SladpopeTikd Eviupa, TIPOKELUEVOU VOl ETUTEAECEL TIG SLAPOPEC AELTOUPYLEG TOU.

H e€elbikevon twv evlupwv Sivel oto KUTTAPO Tt SuvaTdTNTA VO TTOPAYEL
Sladopetika mpoiovta amo o (5lo apxkd mpoidv, avaloya He TG AVAYKEG TOU.
‘Etol peylotonoleital To 0¢peAog amod ta OPEMTIKA CUCTATIKA TTOU TIAPVEL Ao TO
nieplBaAlov, Ta omola, Sev sival mavtote SlaBEaipa og eMAPKELG TOOOTNTEC. TNV
glkova 3.2, daivovtal ta SLapopeTIKA MPOolovTa TouU UImopEel va pokUouv amod
£va apvo€l, To omolo ta kUTTapa £ite pooAapPavouv amo to mepBAAoV Ue TV
TPodn ToUug, lTe TO GUVBETOULV.

Ewkova 3.2 Ta auvoéea Umopouv va UETATPATTOUV OE UL OELPA QIO TTPOIoVTa, avaAoya Ue
TLG QVAYKEG TOU KUTTAPOU. KaOeuLd amo TIC UETATPOMEG CUVTEAEITAL OE EVa 1] MEPLOOOTEPNL
otadla, To omoia amaLToUV Eva I MEPLOCOTEPX EVIULUAL.
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3.3.2 ['EVIKOG UNYOVLIOMOG EVIUULKWY AVTLEpACEWV

H e€e16ikeuon twv evIUUWV £lvolL CUVETIELX TOU UNXOVLOUOU LE TOV OToLo Kal-
TaAUouV pLa avtidpaon. To mpwTo Brpa autol Tou pNXaviopou sival n 6écpeuan
TWV QVTISPWVTWY HOPLWY, I TWV UTTOOTPWHATWY, OTw¢ AéyovTal, amno to €v{upo.

H &¢opeuon yivetal pe tnv mpoodeon TwV UTIOCTPWHATWY O €va eLSIKO aNn-
pelo Tou evlupou, TTou AEyeTol EVEPYO KEVTPO. To evepyO KEVTPO elval Pl ecoxn A
oXLoun, N omola, OMwWE Kot To UTtoAouto VIV O, EXEL Lo KaBopLlopEvn Tplodlaota-
™ Soun. Exkel pmopoulv va eloxwprioouv Kot va pocdeBouv ta popla mou €xouv
Soun CUMMANPWHATLKH TIPOC TN SOUH TOU EVEPYOU KEVTPOU. AUTO YiveTal KAAUTEPQ
oVTIANTITO, av okedBoUUE OTL N oUVEECH EVOC UTIOOTPWATOC LIE TO EVEPYO KEVTPO
TOU eV{UOU TOPOUOLALETAL CUXVA LLE TO “Taiplacua Tou KAELSLOU otnv KAeldapld”
(BA. ewova 3.2). Onwg eival duoiko, kaBe kAewbapla dExeTal povo €va KAeWd, n
KAELOLA TTOU poLdlouv mapa TOAU e TO TPWTO, Kol €TOL KABE Tteployr) ToU evepyou
KEVTPOU UTtopel va SeCUEVTEL LOVO LLa XNLKI) OUGLO I OUCLEC UE CUYYEVLKA Soun.
Q¢ anotéAeopa, kabe éviupo mapouolalel oxedov anolutn egeldikeuon yla tnv
avtibpaon, mou KataAUEL

Ewkova 3.2 Movtedo kAeLSLoU - KAELOapPLAC Yla TNV MTPOOSECH UMOOTPWUATOG OTO EVEPYO
KEVTPO eviUUOU.

Y€ OPLOUEVEC TIEPUTTWOELG N TMPOCSECN TOU UTIOOTPWOTOG OTO EVEPYO KE-
VIpO TpokaAel aAlayEg otnv Tplodidotatn dopr Tou, onote o “taiplacpa” mpo-
KOTTEL peTa tnv tpocadeon (PA. ewkova 3.3). O §e0Tepog auTOC TPOTTOG SECUEUONG
UTIOCTPWUOTOG OO evepyo KEVTPo Oev uotepel oe e€elbikevon os oxéon HE ToV
TPWTO.
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Ewkova 3.3 To taiplooua UMOOTPWUATOC- EVEPYOU KEVTPOU €VIUUOU WITOPEL va TTPOKUYEL
UETA TNV TPOOSECN TOU UNTOOTPWLATOG.

H npdobeon Twv UMOOTPWHATWY 0To EVIVUO £lvol TO MPWTO PAUA yLo va
TIPOXWPNOEeL pia Bloxnukn avtidpacn. Me tnv npdodeon, KAmolol SEGpOL TNG apxL-
KNG ovoiag e€acBevolv kat omdve, Sivovtog thv sukatpio va Snuoupynboulv véol
Seopol, oL omolol oxnuatilouv To MPOoiov TNG aviidpacnc. To mpoiov eAeuBepwve-
TOL OTN CUVEXELO Ot TO EVEPYO KEVTPO TOU evIUOU, KoL To £VIUUo mapalapBave-
TOL XWPLG KAULA LETABOAN £TOLHO va XpnoLlomnolnBel o emduevn avtidpaon (PA.
glkova 3.4).

Ewkova 3.4 Evuuikn avtibpaon katd thv ortoio SU0 avTiépwvTa TPpookoAAWVTaL aTo EVEPYO
KEVTPO TOU EVIULOU KOl UETATPETTOVTAL OTO TTPOIOV.
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NepiAnyn

To oUVoAo TwWV aVTIOPACEWY LUE TIC OTTOLEC TO KUTTPO Slaxelpiletal Tnv UAn
KoL TNV eVEPYELa, mou mpooAauBavel amo to meptBalov amoteAovv to UETABOAL-
oo Tou KUTTApOoU. O uetaBoAilouog Stakpivetal o o) avaBoAiloud, o onoliog nmept-
AauBavel avtidpaoeiq KATA TIC OMOIEC oo amAoUoTepa Lopla ouvIETovTal moAu-
TAoKOTEPO UE Katavaiwaon eveépyelac kat 8) kataBoAlouo o onoioc meptAauBavet
QVTIOPAOELC KATH TIC OTTOLEC TO TTOAUTTAOKOTEPO UOPLA SLAOTIWVTOL OE ATAOUOTEPA
UE anedevdepwaon evEpyeLac.

Ot Bioxnuikeg avtidpaoels eéeAlooovtal 0TO0 ECWTEPIKO TOU KUTTAPOU KATW
arto moAU Nrie¢ oUVBNKEG, Kol AUTO pivetal katopBwTto e tnv Bondeila twv eviv-
UWV, TTOU TLC KATAAUOUV.

Ta éviuua eival mpwTeiveg, To KATEva amo aUTa KATAAUEL Uil LOVO N UEPLKEG
ouoctbeic avribpaoelg. Ta avtibpwvta BloAoyika uopta (unootpwuata) tpocdevo-
VTOlL OTO EVEPYO KEVTPO TOU eVIULOU, KEl oL Seouol avadiataooovtal e oTOTEAE-
OUO VA TTPOKUTITOUV Ta AVTIOpWVTA T OTTOLQl ATTOOTIWVTAL ATTO TO EVIULO, TO OMToio
eival Etotpo va umodextel aAda avtidpwvra.

Epwtnosig
1. O kataBoAlopog meplthapPBavet ...
a. ouvnBwC avtISPACELC OL OTIOLEC AMALTOUV EVEPYELA
B. avtiSpAoELg KOTA TIC OTOLEC Ao amAoUoTeEpa HOpLA CUVOETOVTOL TTOAUTIAO-
KOTEPQ.
TO OUVOAO TWV OVTISPACEWY TIOU YIVOVTAL OE VO OPYOVLOUO.

=<

8. avTdpACELG KATA TIC OTTOLEG T TTOAUTIAOKOTEPQ LOPLA SLACTIWVTOL OE OITAOU-
otepa
2. Moteg ol LadopéC wE MPOG TO EL60G TWV AVTIOPACEWV KL WE TIPOG TNV SLaxeipt-
oI TNG EVEPYELAG OTO KUTTAPO UETAEY avaBOALOUOU Kal KATOBOALOUOU;
3. MNotog elvat 0 AGyog Tou To KUTTOPO EAEYXEL Kal puBuilel To LeTABOALOUO TOU;
4. H 1810TNTa TWV KUTTApWV va Slatnpolv otabeph TNV KATACTOCN TOUG OVOUA-

(etal...
a. BloouvBeon B. peTaBoAlopog
Y. opoldéotaon 8. evepyntikn petadopa
5. OL avTlpAoELC TTOU TIPAYLATOMOLOUVTAL Ao Toug {WVTavoug OpyaviIoHoUG,
ovopalovtal...
. BLOXNULKEG B. OpYQVIKEG
Y. OVOPYOVEG 6. KATAAUTIKEG

6. Mola avtidpaon meplypddel o cuvtouia tnv dwTtoouvBeon; I€ MOLOUG opya-
VIOMOUC TPy LATOTIOLETAL N avTiSpaon auTh Kal mola n onuooia tng avtidpa-
ONG AUTAC YLl TV ONUEPLV cUOTOON TNE ATUOohALPAG;
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10.

38

. MNoleg ot SLadopeEG TwWV PLOXNULKWY QVTIOPACEWVY OE OXECN ME TLG TUTILKEG XN-

ULKEC AVTIOPAOELG WG TIPOG TO XWPO KaL TLG CUVONKEC TTOU QUTEC TTPAYLATOTIOL-
ouvtal;.

TLelval amo XN arnoyng ta viupa Kal yLoti AEUE OTL £XouV eEELOIKEUEVN
Spadon;

. Nota povtéAa e€nyouv Tov PnXaviopo 6paong Twv VIV WV KOTA TIG BLOXNULKEG

QVTLOPACELG OTLG OTIOLEG CUMUETEXOUV;
Avtilotolyeiote Toug aplBoUg TOU OXALATOG LLE TIG EVVOLEG:
- O. UTLOOTPW A
B. évlupo
Y. EVEPYO KEVTPO ev{UOU

MNAPAPTHMA: Anavtr o€l KAELOTWV EPWTIHOEWV

KedaAaio 2: Xnuikr) c0OTOON TOU KUTTAPOU

1.8

3.y

6.3, AN 3 NS

8. o) memtd1kog 600G, B) H2N-CH2-CO-HN-CH2-COOH
10.vy

13. DNA kot RNA, voukAeotidia

15. Katd oswpad: B, A, 1, 4, 2, 3.

Ked oo 3: MeToBOALGHOG — XNHULKEG AVTLOPACELG
1.6

4.y

5.a

10. a:2, B:1, y:3
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