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Ayannté paéntn,

Ba €xelg OlamoTWOoEL OTL KaBnuepLvd, omola £@n-
pepida | mePLoOIkO KL av OlaBAcELg, avapEpeTal
oe Olawopa Ofpata mou, eite dpeca site Eppe-
oa, oxetiovtal pe tn BloAoyia. To yeyovog autd
opeiletal otn paydaia eEEAEN TG EMOTAUNG AU-
NG, TNG omolag ol EPAPHOYEC KAAUTITOUV TIAEOV
OAOUG TOUG ToMElg TNG KolvwVvIKAg Jwng (uyeia,
mepIBAANOY, YeEwpyida, KTnvotpowia, olkovopia
K.d.). Xtn OlApKELd TOU alwva mou mpLv Alyo Te-
Agiwoe n emotApn tng BloAoyiag aAAae pebodo-
Aoyia. H amAni meplypagn Twv opyaviopwy Kdal
TWV @AIVOUEVWY TIOU TOUG a@opouv £0WOoE TN
B€0n TNG OTOV MEIPAPATIOPO KAl TNV avakaAuyn.
AuTO emETpEWE TNV KATaAvonon Twv OOHWY Kdl
TwV OladIKaolwy TN wng, KaBwg Kal TNG OXEGNG
TOU UTTApXEeL PETA&U TOuC.

Me to BIBAio Tou Kpatdg ota xépla cou, eAmilou-
pe va og BonBrnooupe va mpooceyyioelg To Bactko-
TEPO (0WC amd ta avilkeipeva PeAETng tng BloAo-
yiag: tn 6opIKN Kal ASITOUPYIKA HOVAdA OAWY TwY
0pYavIoHWY, To KUTTapo. O TPOTOG LE TOV OToio
mapoucialovral ta Oépata mou agopouv tn ou-
otaocn, tTn 00pn Tou, OTIWG Kal TIG BAGIKEG KUTTA-
PIKEC AslToupyieg, Ba og BonOrosl va Katavonoelg
TN OX£0N TTOU £XOUV AUTA HE TA avtioTolxd OopIKA
Kal HOP@POAOYIKA XAPAKTNPIOTIKA TwV OlAPOopwY
0PYAVIOHWY Kdal PUGLKA Tou avlpwTou.

e To Keipevo KaBs KeaAaiou padli e TO EIKOVO-
YPAPIKO UAIKO Kal TIg Ae{AVTEG TOU, TTOU ATTO-
teAoUv e€etaoctéa UAN, eAmidoupe OTL Ba o€ €l-
OAYOUV HE TPOTIO ATMAG OTNV UTIAPXOUCd YVWon
TN OXETIKN HE TO BEPa TTOU PEAETAG KABE popd.

e Ta 6épata pe titho «AX ZKEDTOYME>, ockomd
£xouv va Bonbrncouv oTov MPOBANUATIOHO Kal
v avantuén oulntnong péca otnv taén. Ma-
PAAANAa pmopouv va BonBrnoouy Tov eKTatdeu-
TIKO va OlamoTWVEL KABE popd, av mpaypartt-
KA ol HabnTtég Tou Katavonoav Tig EVVOLEG TIoU
avantuxbnkav otn Slapkela Tng O10acKaAiag.

. AZ JKEQTOYME...

‘Eva tetpanentidlo amoteAsital and ta
apwo€éa ahavivn (A), Bahivn (B), 1ooAeu-
kivn (1) kat yAukivn (). Méoeg kat moteg
gival ol duvatég mpwrotayeig Sopég Tou;

e To UAIKO TOU Umdpxel ota mapabiuarta, Td
omoia ocuvodeUouv TO Keipevo, Osv AMOTEAEL
e€eTaotéa UAN. Avagépetal os BEpata mpakTl-
KA, EMKALPd, IOTOPIKA, EVNUEPWTIKA TIOU E£XEL
otOX0 va oe Bonbroel va aflomolnoslg ta Oe-
WPNTIKA Oe00opéva yia va PUNVEUCELG QALVO-
Heva 1 yeyovota amo tnv Kadnueptvh wn Kat
va Olakpivelg £Tol Tn oxéon tng BloAoyiag, wg

EMOTAUNG, PE AUTAV.

e EmmA¢éov MANpo@oplakd UAIKO, TTou oXxeTiletal
KUPLWG PE TNV £EEAIEN TWV OPYAVIOHWY, TO OTOI0
emiong Oev £€etdletal, AMOTEAEl KAl AUTO TIoU
Bpioketal o MAaicla OTwG autd TNG EIKOVAC.

Eivat evdlagépov 10 yeyovog otL ta idla €idn Sopt-
KWV ABwv xpnotpomolodvtal amd 6Aoug Toug opya-
VIoHOUG TOU TAQVATN Pag yid TV olkodOpnon twv
SLAQOPETIKWV €10V TTOAUHEP®YV. Anpioupyeitat £Tot
g0Aoyd TO £pWTNHA: aA@oU OAOL aveEAIPETWG Ol Op-
yaviopoi cuvtifevrat amd ta ida €idn HOVOHEPWY,
HATWG £XOUV Kal KoV Kataywyn;

e Ol MVAKEG, TO MEPIEXOPEVO TWV OTMOIWV OV
amoteAei e€sTactéa UAN, 00U TTAPEXOUV TAEIVO-
HNUEVEG KATIOIEG EMITALOV TTANPOWYOPIEG WOTE
va €xelg T OuvarotnTa HIag MO OQAIPIKNG
AVTIPETWITIONG TWV BEUATWY TTOU PEAETAG.

EIAOZ MONOZAKXAPITH AEITOYPTIA

Tpudleg A£ToupyoUV wg eVOIAHESA TIPOIOVTA TNG PWTOCUVOE-
MukepwvaAselidn, Slwdpofuketovn ONG KAl TG KUTTAPIKAG avamvong

Nevtoleg

PIBGLN, BeCOEUPIBATN ZUCTATIKA TWV VOUKAEOTISiwv

) H yAukoZn, mou eivat o Mo SladeSOHEVOG HOVOCAK-
E§ol§g . , Xapitng amoteAel TNV mo AESNH TINYF EVEPYELAG KATA
TAUKGZN, (ppoUKTOLN, YaAakToln MV KUTTApIKN avamvor. AmoteAei To Gopkd Aifo Twy
O1- Kal ToAuGaKxapLtwy. Mapdyetal Katd t Quwtociv-
6eon amd ta mpdcva pépn Twv QuTwyV. H @pouktdln
Kat n yaAaktodn, mou eival IOOPEPEIG EVWCELG TNG YAU-
KOING, amoTeAoUV KAl QUTEG TINYEG EVEPYELAG KAl GU-
OTATIKA TwV GIOAKXAPITOV KAl TWV TOAUGAKXAPITWY.

e O «EpwTNOEIG - AOKNOELG - MpoBARUaATa» mou
oivovtal oto TéAoG KABe KeaAaiou, 6a cou
OWGoOoUV TNV guKalpia Oxt HOVO VA KATAVONGCELG
KaAUTepa 00a PHEAETAC, aAAd Kat va epBabuvelg
o€ evolapEpovta BEpara.

® Ol JIKPEG EPEUVEG UTIO TOV TITAO «dG €PEUVA-
OOUE>» TIOU TPOTEIVOVTAL, £MIONG OTO TEAOG
Kabs ke@aAaiou, 6a cou GWGOUV TNV EUKalpia
yla OnUIoUpYIKN TPOCEYYLIoN TNG YVWONG Of
O<pata mou agopoulv TIG £QAPHOYEG TNG Blo-
Aoyiag otnv kabnueptvn {wn, Ta omoia Oa eme-
EepyaoTeic og ocuvepyacia pe TOUG GUPHAONTEG
oou. Kal to mpoidv Twv «EPEUVWYV> AUTWY Ei-
ong Osv amoteAei e€staotéa UAN.

To BiBAio autd Ba €xel ETUXEL TOUG OCTOXOUG TOU
av Katagépel va o€ Bonbnoel va KATAVONGCELG
BaolkEg €vvoleg TG BloAoyiag kat Kupiwg av oe
mpoBAnpatiosl, av cou Osifel TOV TPOTIO Va OKE-
(PTECAL, VA EPEUVAG, VA QTAVELG OTNn yvwon. EA-
midovtag 6’ autd oou EUXOUACTE pla ONHIOUPYIKN
XPOVIA OTO GXOAEi(0.

O1 ouyypawpeig

EuxaplotoUpe 10laitepa ToUG CUVAGEAPOUG EKTIALOEUTIKOUG Ol OToloL, amd TO MPWTO £TOG KUKAOWOPIAg Tou OL0aKTIKoU autou
eyxelpldiou, He 10laiTEPO EVOLAYEPOV AVTATIOKPIONKAY 0TO KAAEOHA HAG Kal KATEBESAY TIG AMOWELG, TIG MAPATNPNOELS KAl TIG
TMPOTACELG TOUG. AuToi cuvEBaAay ouclacTika otn BeATiwon tng mapoucag EKGOONG.
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Ot Duoikég Emotrpeg amoteAoly éva oAU
ONUAVTIKO KOPPATL TOU TOAMTIGHOU pag. Xwpig
NV Tpoo@opd toug 6 Ba nrav moté duvato
va emteuxOei to emimedo {wng moOU ATOAAp-
Bavel onpepa o avBpwmog. H BloAoyia sivatl
N EMOTAUN TOU HEAETA TA PAIVOHPEVA Kdal
T1¢ Oladikaoieg Tng {wng, GnAadr Toug opyd-
viopoUg oto mepBAAAov omou Jouv, VW Eva
HEYAAO TUAHA TWV HEAETWY AUTWY APOPA £l-
peoa n apsoda tov idlo tov avlpwmo. Xtn Blo-
Aoyia EMOUEVWG AVAKEL EVA CNPUAVTIKO KOHMATL
NG MPOGYPOPAG TNG EMOTAKNG OoTOV avBpwrro,
Xapn otnv mpoodo mou cnuElwdnKe o€ 6U0 KUPIwg TOpEIC:
™ Moplakn BloAoyia kat tn Fevetikry Mnxavikn-Blotexvo-
Aoyia. Ot £pguveg otoug GUO AUTOUC TOUEIG EXOUV GUMBA-
A€l ATOPACIOTIKA OTOV £AEYX0 TwV ACOEVEIWY Kal GTny
mapaywyn TPo@ipwy Kal aAAwY ayadwv.
Ot BloAGYOL EPEUVNTEG TTOU AGXOAOUVTAL PE TN HEAETN TWV
0pYaviopwyY, 6TnY mPoomddeld toug va Bonbrcouv otnv
£MAUGN KOWVWVIKWY TTPOoBANUATWY, OTWG AUTA TNG UYE(-
ag, tTng umoBadbuiong tou mePIBAAAOVTOG, TOU UTIOOLTI-
opoU K.d., £Xouv ONHPIOUPYNGEL Kal avamticoouy ToLKIAla
0pYAVIoCHWY (PUTIKWV Kat {wikwy), mou e€acpalilouv
KAAUTEPN TOLOTNTA KAl HEYAAUTEPN TTOOOTNTA TTPOIOVTIWY
amo 0,TL Ol APXIKEG TOLKIAIEG. XapaKTNPIoTIKA mapadety-
pata amoteAoUV ol MOLKIAIEG KaAauToKloU, otaplou, pu-
{100 K.d., Tou €xouv otn OldBeor TOUuG CAPEPA Ol YEWP-
yol. Ot molkiAieg autég Sivouv peyaAltepn TOCOTNTA KAl
KaAUTEPN TOLOTNTA KapmoU avd @uTo.
Ol KTNVOTPOWOL €XoUV £miong otn Ol1ABecr Toug TOLKIAL-
£C EKTPEPOPEVWY {WwV (X0lpoug, KOTOTOUAd, ayeAddeqg
K.d.) TMOAU Ola@OpPETIKEG amod aUTEG Tou umnpxav 100
Xpovia TpLv. Ta KOTOmouAd yevvouv TOAU TEPLOGOTEPA
aByd, ol YaAGKTOTTapaywyLKEG ayeAAdeC TapayouV ToAU




TIEPLOOOTEPO YAAQ NPEPNOIWG KAl Ol AYEAAOEG TIOU EKTPE-
(POVTAL Yl TO KPEAg TOUG avamtucoovtal ypnyopotepd.
XapaktnploTikni ivatl Kat n aAAayn oTig TOLKIAIEG X0ipwy.
Eldwkol emotApoveg OnploUpynoav TOIKIAIEG HE TOAU
TIEPLOOOTEPO KPEAG OE OXEON ME TO AiTOg, KAAUTITOVTAG
TO eVOLAPEPOV TOU ONUEPIVOU KATAVAAWTH Yid KPEAG HE
Atyotepa Aumapd. Tn peydAn avanmtuén otnv mapaywyn
TPOWIPWY EMETPEWE EMIONG O EAEYXOG KAl N KATATOAEWN-
oN TWV EVIOUWY KAl TwV HIKPOOPYAVICHWY TOU TTPOKd-
AoUv acBéveleg i epmodifouv TNV avdamtuén Twy QUTWY
Kal Twv {WwV ToU XpNnolomolel 0 AvBpwog yid ThY TPo-
®n Tou.

2ta Oépata tng uyeiag eival miong paviactikn n mPO-
000G. AcBEveleg OMWG N TMOAIOPUEAITION €XOUV OXEOOV
e€ahelpBei. MoAAEC TAIOIKEG aoBEVELEG, TTOU KATIOTE Oe-
wpoUvTav QUCLOAOYIKO Va TIg TEpAcel Kabs maidi Kat va
UTTOOTEl TIG OUVEMEIEG TOUG, ONUEPA €A£yxovtal TAEoV
MOAU €UKOAd pe ta guBOAla. H yvwon tou tpomou Aet-
Toupyiag Tou avOpwmivou opyavicpou Bonbnoe otnv
avantuén peBoowy eAEyxou Kal AAAWY acBevEIWY, OTWG
givat o dlaBATNg, N UYNANR APTNPLAKI) THECN KAl OPICHEVEG
HOPWYEG Kapkivou, divovtag eAmida Kat yia aAAd emTeUY-
pata oto PEAAOV.

A6 Ta mapamavw yivetal gavepn n HEYAAn ongacia tng

EMOTAUNG tNG BloAoyiag yia tov avBpwro. Eival opwg

amapaitnto va PeAsTdsl Kaveic BloAoyia ota pabntika

TOU Xpovld, av HdaAlota Os oKomeUel va acxoAnbsi pe

OXETIKEG EMOTNPEG; Eival pla epwtnon mou anacxoAouoce

TAVTOTE TOUG MaBnTéG, KAl olyoupa TOUG amaocXoAsl Kat

onuepa. H amavtnon yivetat 6Ao Kal mo €UKOAn, av oxt

autovontn. Av BswpoUpe XpAoIHo yia Toug Padntég va

yvwpilouv otolxeia amo Tig AAAEG EMOTAYEG, AUTO Yivetal

amapaiTnTo yla TNV EMOTAKN ToU PEAETA TV iOla T {wn.

Kabnpeplva yivetal evtovotepn n avaykn OAwv Twv mo-

Attwy va eivatl og B€on va Katavoouv Tov TPOTO HE TOV

omoio n emotAuN auth emnpedadlet t {wi Toug Kat tn {wn

OAWYV TWV 0PYAVIOHUWY OTOV TAAVATN HAG.

KkepOeite, ylia mapadstypa, moco Oa emnpeacei n dwn

pag amé to mwg Oa amavinBolv, TEAKA, £pwTAUATA

OTWG:

= Oa €xoupe éva amoteAeopatiko eUBOALo yia to AIDS ta
EMOUEVA XPOVLA;

= Oa pmopécoupe va e€Eacpalicoupe ApKETH TPOPN Yid TO
ouvexwg au€avopevo avlpwivo mANBUGHO;

= Y€ TIOIOUG TOUEIC TPETEL VA OTPAPOUV Ol EPEUVEG TNG
FEVETIKNG MNXAVIKNG, WOTE VA WPEANCOUY TTPAYUATIKA
ToV avbpwro;

= Mwg 6a mayouv va mebaivouv ot avOpwTol OTIG XWPEG
Tou Tpitou Koopou amod dltieg mou KAvouv TOV TOALTL-
OHO PAG VA «VTPETETAL>;

= Mwg Ba amotpéWoupe TV e€apavion Twv SAPopwy E0WY
Kat Ba SLlatnProoUE TNV LOOPPOTIA GTOV TMAAVATN HAG;




Autd Kal moAAd AAAa EpWTAPATA YEVVIOUVTAL CUVEXWG,
Kdl auto to OlamoTwvel Kaveig eUkoAa Ee@uAAilovtag
Kabnueplva omoladnmote e@nuepida n meplodiko. Eival
A0V avaykn yla Kabe moAitn piag SNUOKPATIKAG KOl-
vwviag va €xel amoyn, vd CUUHETEXEL OTA KOWVA Kal vd
OUUBAAAEL otn ARWn amo@dcewy. Ta MEPLOOOTEPA ATO
TA ONUAVTIKA EPWTAPATA TNG EMOXNG PAG PTopouV va Be-
wpnBolv mapdAAnAa amo tn QIAOCOQIKI, TNV KOWVWVIKNA
Kdl TNV EMOTNHOVIKI oKomld. Eival 0pwg yeyovog ot Ka-
Hla@ amo Tig Oewpnoelg autég OV PMOPEL amd povn g va
TpoTeivel peaAloTIkEG AUCELG, yiati Ta mpoBARpata givat
oUvBeta. MNa mapddetypa, eival yeyovog 0Tl o avopwmi-
vog MANBUGOG, OE OPIOUEVEG TOUAAXIOTOV TIEPLOXEG, AU-
Eavetal pe MoAU ypriyopo pubuo. Mmopei 6Aol va cupQw-
voUpE OTL PETEL va pPelwBel o aplBudg au€nong tou, to
£PWTNHA OPWE Eival MW Oa yivel autd. Katd katpoug, o€
OlAWopEG TEPLOXEG, Xpnolpomolndnkay péBodol, Omwg n
OTE(PWON TWV YUVAlKwY UCTEPA AMO TNV AMOKTnon OUo
Tadlwy, aAAd Kal AAAEG, TTOU OPWG TEAIKA Bswpndnkay
(PIAOCOPIKA KAl KOVWVIKA amapAadekTeg. H emotipn tng
BloAoyiag onpepa pmopei va dwoel TANPOYOopPIES Yia To
TIWG AEITOUPYEL TO avamapaywylko cUoTnpd Kal vad mpo-
Teivel TpOMOUg eAEyxou NG Asttoupyiag Tou. H Kowvwvia
OpWG, TIPLY ATIOYACIcEL, Ba MPETMEL TPWTA VA ATIAVTNGCEL
0€ BAOIKA KOWVWVIKA Kal QIAOCOPIKA EPWTAHATA, OXE-
TIKA PE Ta OKAIWHATA OTNV amoKtnon madlwy Kat tny
NOWKN oploPEVWY HEBOdWY EAEYXOU TNG aUENONG TOU TTAN-
Buopou. Eival Aoumdy amapaitnto va avayvwpicoups Ot
N €MOTAKN €XEL Evav TOAU onNUAVTIKO pOAO va Taiel otn
{wn tou avBpwtou, aAAd Osv gival n povadikn Auon o€
OAd pag ta mpoBAnparta.

To péAAov tng BloAoyiag

Qg mou pmopei va pBdoel n emotipn TG BloAoyiag; Tuéxel
va pag 0woel akoun; H eEacpdalion Tpo@ng yid To CUVe-
XW¢ au€avopevo MANBucud mapapével dAuto mPoBAnua,
mapd T mMpoddoug mou €yvav. 2oBapég acBéveleg, Omwg
n apBpitida Kat 0 KapKivog, paivetdal va amaitolyv akoun
pEYAAn mpoomdbelda, yia va avilUeTwoTolv. AcBéveleg
ToU o@eilovtal o€ aAAAYEG OTO YEVETIKO UAIKO (KAnpo-
VOMIKEG) {nTouv emiong Aucn, Kai autn amattel mAnpn
YVWON KAl Katavonon TwVY YEVETIKWY HNXAVICHWY, £TOl
WOTE va gival 6uvath n «cwotn» MAPEPBACN TN YEVETIKA
TAnpogopia.

Ot peydAeg mepIBAAAOVTIKEG KATACTPOWYEG, TTOU cuuBai-
VOUV 0€ TOAAEG TEPLOXEG TOU MAAVATN HAG, TPETEL vd
looppomnBolyv, Kal autd OV PTOpPEL va Yivel Xwpig TAR-
pN YVWOoN TWV HNXAVICHWY TWV 0IKOCUCTNHATWY Kal TwY
EMPEPOUG OXECEWV AAANAEEAPTNONG TWV OPYAVICHWY.
Xpewaletal va pmopoUpe va mPoBAEWOULE HE AETITOUEPELQ
TIG «avTIOPAcELG» TOU TEPIBAAAOVTOG GE OTIOLAONTIOTE AV-
Bpwmvn evépyela amod €0w Kal mEpd, TPV AUTH Tpay-
patomownBei. Kat 6Aa autd mpémel va yivouv oto mAai-
0l0 plag Olapkwg eEeAlcoOPEVNG TEXVoAoyiag. Xpeldletat




Aowmov kabévag amo ePag va Katavonoel 6Uo mpaypartd.
MpwTto OTL €ival TAéoV TOGO ATAPAITNTN —KAl AVATIOPEU-
KTN (0wg- n avamtuén tng texvoAoyiag, 660 amapaitntn
gival kat n mapdAAnAn Katavonon Tng AELToupyiag tou
€uBlou TepIBAAAOVTOG, AAAG Kdl O TPOTIOG HIE TOV OTOi0 N
Texvoloyia emnpeddel Tn Asitoupyia autr. AsUtepo, Kal
{0W¢ OUCKOAOTEPO YIa VA TO KATAVONGCOULE, Vd TO amodE-
XTOUME Kal va AEITOUPYNOOUE avaloyd, gival Otl o Tpo-
mog (wNng Kabevog amod gpdag mpoodlopilel To mepIBAAAOY
oto omoio Ba {noel n eMOUEVN Yevid.

H emotnpovikn péBodog
w¢ gpyaleio avantuéng tng BloAoyiag

H avamtuén twv Ouolkwv Emotnuwy mpolmobEtel TN
GUAAOYH TANPOYOPIWY Kal TNV aloAdynon Toug yld thy
gpunveia @atvopEvwy 1 dladlkaclwy. AUtO QUOIKA IGXUEL
Kal yia tn BloAoyia. H péBodog mou xpnaotpomoleitat eivat
N EMOTNHOVIKA HEBOGOG.

210 Sldypappa mou akoAouBel avagEpovTal Ta Kuplotepa
BApata autng tng pedodou.

mapatipnon

umobson

0Xxe0LaoHOC TELPAPATOC

oUAAOYR OEG0UEVWY

gpunVveia 0£00PEVWY

oupTEpAcpaTa
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Mapatnpnon: Me tnv mapatnpnon Twv GoPWY N TWV @dat-
VOpEVWY avayvwpiloupe 0Tl KATL cupBaivel Kat 0Tl auto
emavaAapBavetal. AlQUOPQWVOULE EPWTNHATA OXETIKA
HE O,TL TAPATNPNOAHE Kal EMAEYOUUE AQUTA TIOU KATA TNV
Kpion pag 6a pmopoucav va amavin®oUv. ZUAAEYOUHE
TANPOWYOPIEC OXETIKEG e TO BEpa amd BIBALOYPAPIKEG
TNYEG, CUVAPEIG HEAETEG Kal, av eival Suvatd, aviaAAdo-
OOUME AMOWELG PE ATOHA TOU evOlA@EPOVTAL Yid TO (010
O<pa.

YnoOeon: AlaTuT@WYoUpE Hla umoBeTikh amavinon (e€n-
ynon) yta to 6€pa mou Jag amacxoAei, Tnv mo méavn, He
Bdon ta dedopéva mou €xoupe otn Olabeon pag. Mpémel
va €lJacTe oiyoupol OTL UTTOPOUHE Va EAEYEOUNE EMOTN-
HOVIKA TNV 0pBATNTA TNG, OMWG EMONG TPEMEL VA EXOUHE
TAavta umoyn pag otL n umobeon pag Pmopel va amodel-
x0ei AavBacpévn.

Ixe01A0HOGC TEIPAPATos: XXeOAloupe éva meipapa n pa
OElpd TIEPAUATWY, Ta omoid Ba Pag EMTPEWPOUV va EAEY-
€oupe TNV UTGOEON TIOU KAvape. XpnoldomoloUpe mavia
HAPTUPEG (opada eAEYXOU) oTa MEPAUATA HAG.

ZUAAoyn 6s00pEVWY: Kavoups Ta TElPAPATa, CUAAEYOU-
HE KAl KataypdpOoUE TPOCEKTIKA Ta Os00Uéva amd autd.

AvdAuon kat gpunveia Twv Ge00pEVwY: AvaAUoupe Kat
EPUNVEUOULE Ta OEGOUEVA TTOU CUYKEVTPWOAUE AT TA TEL-
PAUATA PAG, CUVEKTIHWYTAG Kal TNV TPonyoUUEVn yvwon,
av UTIAPXEL, Yld To BEua mou PEAETALE.

Jupmepdacpata: KataAnyoupe o€ GUPTIEQPACHATA TIOU UTTO-
pei va 6ivouv amavinon oto apXIKo Hag EpWINUA I PHTopEl
va emBAAAouV emaveEETaon Tou BEPATOC.

‘Otav ol MapatnPENOoELG KAl Ta TEPAUATA Tou YivovTal amo
OlaPOPETIKOUG EMOTAHOVEG 00nyoUv ota (0la cuumepd-
opata, Tote gival Suvato va MPoKUYEL pia Bewpid.

AZ ZKEOTOYME...

1. To 1976 oto XeBélo, KOVTA oTo MIAGvo, OIEPPEUCE -

YAaAn moootnta dlo€ivng. ‘Hrav n peyaAltepn £wg TOTE
£€kBeon avBpwmwy otnv oucia autn.
To 1993 £ylve pla €épeuva, KAtd Tnyv omoia Kataypdgn-
KE Kal HEAETAONKE TO LATPIKO (OTOPIKO avBpwTnwy 20-
74 gTwv Tou KatolkoUoay Péoa Kal Kovid oto 2eBElo.
E€etacOnkav 550 dtopa mou {oucav mOAU Kovtd otnv
TMEPLOXN TOU atuxnuatog, 4.000 atopa mou oucayv Aiyo
pakputepa Kat 20.000 dtopa mou {oucav pakpld amo
v meploxn. MNati e€ETACTNKE OLAPOPETIKOG aplOudg
ATOPWY OTNV KABEPLA amd TIG TPELG AUTEG TIEPLOXEG;
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2. H emotnpovikn péBodog eival o afovag Kabe epeuvnti-
KNG epyaociag. Mmopei auti n dladikacia va Xpnotpo-
motnBei yla tnv mpocéyylon BEPATWY TG KABNUEPLVNG
{wnNg; Mwg Ba pumopoUce £vag TETOLOC TPOTTOC TIPOCEY-
yiong g {wng va aAAdEeL TIG AMOWELG 0AG OXETIKA LE
mpAypata 6mwg To VTIUGCIKO N To €(00C TOU AUTOKIVATOU
mou Ba ayopdoete; Oa pmopoucayv N MPEMEL AUTA va
avaAuBoUv EMOTNHOVIKA;

3. Eivat yvwoto otL n umeptwddng aktivoBoAia (UV) éxel
Baktnploktdvo 6pdcn Kat yi' autd xpnolpoToleital yia
ATOOTEIPWON AVTIKEIHEVWY 1) UAIKWY.

"Evag epeuvnTnG MPooEBece OIAAUNA XPWOTIKNG GE OOXEIO
TIOU TEPLEIXE UAIKO KAAALEPYELAG KUTTAPWY. AlamioTwoe
OTL, EVW TO EIXE ATOOTEIPWOEL PE UTIEPLWON aKTIVOBOAId,
avantuxbnkav Baktipla.

YnEBeoe OTL N XPWOTIKN TpootateUsl Ta Baktnpla amnd
v UV. Ta va to amodeiel, £kave 1o €ENG meipaya:
mpe dUo aAAa idla doxeia ota omoia MPooEOece UAIKO
KAANEPYELAG KUTTAPWY. XTO UAIKO TOU VOGS OoXElOU TTpo-
0£0€0€ Kal XPWOTIKI, EVW 0TO UALKO Tou aAAou Oxt. Kat
ota OUo doxeia mpootéBnKay Baktnpla Kat akoAoubnoe
enwaon. Otav dpxioav va avanticoovral ta Bakth-
pla, Kat ta 6Uo doxeia aktivoBoAnbnkav. Me Baon ta
O0e00PEVA AUTA CUUTIANPWOTE Ta Kevda otn 0e€ld oTtrhAn
TOU Tivaka Tou akoAouBki.

Emotnuoviki péBodog Mapadetypa

Mapatnpnoelg

YmoOson

Meipapa / ASloAdynon
O000PEVWV

Jupmepdoparta




AZ EPEYNHZOYME...

Juxva xpnotgomotoUvtatl {wa yla Tov EAEYX0 OUGLWY Kal Oladlkaclwy, TPV AuTéG Xpnot-
pomotnBouv otov avlpwmo. MoAAoi avBpwtol eival avtiBetol 6’ autd, mapoucialovtag
Toug 81KOUG TOUG TTPOBANUATIGHOUG Kat Ta OIKA TOUG EMXEIPAPATA. IXEQIAOTE Pid HEAETN
OTO XWPO 6dCg, Yid va SIEPEUVNOETE TIG aMOYELG (BETIKEG I APVNTIKEG) KAl TIG TTPOTACELS
mou KataB&touv ot 000 TMAeUPEG. AELOAOYNOTE TIC ATTOWELG TOUG Kal KATABESTE TEKUNPLW-
pévn t 81K oag amoywn yla to B£pa.
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Mpotumo tou popiou tng delidpoyovaong
NG aAkooAng (évlupo). Ot LoB opaipeg
avtioToixouv o€ popta cuvevluuou NAD.

1.1
1.2

XnHIKAR oUoTtacn ToU KUTTApouU

H xnpeia tg (wng
Makpopopla




AIAAKTIKOI 2TOXOI

210 TEAOG TNG HEAETNG AUTOU TOU KEPAAaiou
Oa pmopeirte:

e Na OlaKPIVETE OTL TA XNHPIKA OTOIXElA TOU
OUMHETEXOUV 0T G0N TWY BLOAOYIKWY HoO-
plwVv ouyKataAéyovidl avdpeca ota otol-
Xela mou cuvBETOoUY To PAOLO TNG I'NC.

Na cuoxeTileTe TIG IOLOTNTEG AUTWY TWV OTOL-
XElWV KAl Tn ouvatotnTa ToU £XOUV Vd CUV-
dgovtal Kat va aAAnAemdpouv peE TIg 1010TN-
TEC TWV Hopiwy OTA OTTOId CUHHETEXOUV.

Na attioAoyeite Tov KEVIPIKO POAO TOU VE-
poU oTo PaALvVOpeVo TNG Jwng..

Na avagepete TIG OMOUOAIOTEPEG OHAOEC
BlOAOYIKWY HAKPOHOpPIwY (TPWTIEIVEG, VOu-
KAEKA o€€a, udatavbpakeg, Aumidia) Kat va
TEPLYPAWPETE TN OOUN TOUC.

Na OlaKpivETE OJOLOTNTEG OTOV TPOTIO HE TOV
omoio oxnpatifovtal Ta OlAPOPETIKA €idN
HAKPOHOPIwY.

Na avayvwpilete OTL ol OOHEC Kal oL AEL-
Toupyieg mou oxetidovial Pe TIG EKONAWOELG
™n¢ {wng Oev elval mapa TMPOEKTACELS TNG
O0HUNG, TwWV IOIOTATWY KAl TwV AaAANAEmML-
OPACEWY TWV HAKPOHOPIWY TTOU GUVAVTANE
o€ £va {wvtavo KUTTapo.




KpuotaAAot yAukolng.

KegdAaio 1
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Evag TPOTOC Yld va PEAETACEIC TO (PALVOHEVO
™¢ {wng eival va EEKIVAOELG A0 TA XNUIKA pHo-
pla mou 0lKodoUoUV TOUG opyavicpoug, onAadn
amod To «MPWTo emimedo opyavwong g {wNng»,
TO Hoplakd. Oa pdbelc mola eival Ta cUCTATIKA
TWV KUTTAPWYV Kal Told €ival n Xxnpikn doun Kal
N GUUTTEPLPOPA AUTWY TWV CUCTATIKWY. Od cou
000¢i £101 n duvatoTnTa va KataAdBelg Tov TpOTo
HE Tov omoio autd aAAnAemdpouv, WOTE vd EKON-
AwvovTtal ot OldPopeg AEITOUpYieC ota avwrtepa
emimeda opydvwong tg {wng. Ta emimeda autd
Eekivolv amd 1o KUTTAPO, Yyla va KataAnfouv
otadlakd oto olkooUoTnd.

2NV mopeia autng TG HEAETNG Ao TO PEPOC (HO-

pla) mpog To 6Ao (KUTTAPO... OPYAVIOHOC... OLKO-

ouotnua) Ba SlamoTWOoELG OTL:

a. H dopn twv oucTATIKWY TOU KUTTAPOU Eivat

TETOLA, WOTE VA EEUTINPETEL TN CUYKEKPIPEVN

Aettoupyia mou autd emTeAEL.

Kdabe emimedo opydvwong gpgpavilel @aivope-

va Kat 1010TnTeg mou 6V UTINPXAv oTo TPon-

youpevo, oUte pmopouv va £EnynBouv amo Tig
1O10TNTEG TWV EMPEPOUC CUOTATIKWY 1 OOHWY

Toug. 'ETol TO KUTTApPO, yld mapadelyyd, Tou

amoteAsl To MPwWTO £MiMESO opydavwong, ival

KATlL TOAU TEPLGOOTEPO ATO TO ABpolopd Twv

HEPWYV TOU, OTIWG KAl £€va poAdL, amo AslToup-

YIKN amown, €ival KAatt oAU epLooOTEPO ATO

TO dBpolopa Twv EAPTNPATWY TOU.

Y. H €uBla UAn diémetal amd toug idl1oug PUGIKO-
XNHIKOUG vOpoUG TTou SLEToUY Katl tnv abia.

0. ‘OAol ol opyavicpoi, amo Tov MO amAo HEXPL
ToVv ™Mo oUvOeTo, amoteAouvtal amod to oo i-
00G XNUIKWY Hopiwy, TPAYHA TOU UTTOONAWVEL
TNV Kowvh TPOEAEUGH TOUG.

®
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BIOAOTIA

1.1

XnHIKA oTolXEia mou cuvOETouv
TOUG OpYQVIGHOUG

H XHMEIA THZ ZQHZ

210 @Aol0 TNG 'ng amavtwvtal 92 xnyika otol-
xela, amd ta omoia 27 povo eival amapaitnta
yia ™ {wn. Téooegpa amd autd, o avBpakag, to
udpoyovo, To oEuyovo Kal To alwto, ival ta emt-
KPATESTEPA OTOUC OPYAVICHOUC Kal PAALOTA Of
mocooTd 96% K.B. Molpaia Aotmov yevviEtal 1o
£PWTNHA: UTTAPXOUV Apaye KATOLEG IOIOTNTEG TWV
OTOIXE(WV AUTWY TTOU Ta Kavouv KataAAnAdtepa
amo dAAa yla Tn ouoTacn TwY opyaviopwv; Ag
TPOCTIABNCOUPE VA ATTAVINGOUE.

O avbpakag, to udpoyovo, to ofuydvo Kal To
alwTo CUPPETEXOUV, OE ONUAVTIKO Babuo, otn
oUvBeon Twv popiwy Tou amoteAouv Bacikd dopt-
KA f AEITOUPYIKA CUCTATIKA TWY 0PYAVICHWY Kal
Tapdayovtal amo Toug idloug Toug opyavicopoug
(m.x. ot mpwrteiveg). Ta poépla auvta eival amna-
paitnto va Owakpivovtal amd otabepdtnta Kat
TolKIAOHop®ia. XtabepoTnTa, Yia va umopouv va
OCUMHETEXOUV OTn Onploupyia otabspwyv OOHwWY,
mou eival amapaitnteg 6Toug opyaviopoug, Kat
TolKIAopoppia, yia va e€ac@alifouv tn peYAAn
TOIKIAIQ AEITOUPYLWY KaAl HOPPOAOYIKWY Xapd-

4 )
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AvOpwivog opyaviopdg

80

60

40

20

Ap1OUOC atOpwY %

H o C N Ca P c K
TolxEia

KTNPIOTIKWY TTOU £ival CUVUQACHEVN HE TO Pal-
vopevo Tng {wN¢.

Ta dtopa kabevag amod Ta TECOEPA OTOIXEIA TTOU
£MKPATOUV ot Sopn TwV mapamavw popiwyv (C,
H, O, N), €é&xouv tn duvardtnTa va maipvouv M-
pPOG OTO GXNHATIOHO OHOLOTOAIKWY OECHWY (BA.
£vOeto). Ot Oeopoi autoi dnuloupyouvtal T6co
HETAEU atopwy Tou i0lou oToIXEiou 600 Kat We-
Ta€U atopwv OlAPOPETIKWY OTOIXEiwY amd autd
ta técoepa. Eival deopoi MOAU 1oxupoi Kal autod
e€ac@alilel Tn oTtabepOTNTA TWV HOPIWY AUTWY
(BA. £vBeto). MapdAAnAa, av e€AlpECOUPE TO
udpoyovo, Kabéva amo ta umoAola Tpia Umopsi
va ouvoéetal, Ye amAolg i Kal moAAamAoug Oe-
opoUg, PE TEPLOOOTEPA ATO £va dtopa Tou idlou i
OLAPOPETIKWY OTOoIXEiwY. To ATOHo Tou avhpaka,
yla mapdadstypa, pmopei va svwbel pe técoepa
AaAAa atopa avbpaka Kal va oxnuatiost aAucioeg
amA£g 1 pe OLaKAAOWOELS. MIopel OPWCE va evw-
O<i Kal pe dropa aAAwvY oTolxeiwy. YIIAPXEL £TOL N
duvartotnta onpoupyiag plag peydAng motkiAiag
popiwv. Amd Tto umoAolo 4% K.B. Twv opyavi-
OHWV, TO HEYAAUTEPO PEPOG KaTtaAapuBavetal amo
ta otowxeia pwopopo (P), Beio (S), vatplo (Na),
KaAwo (K), acBéotio (Ca), payvnolo (Mg), XAwplo
(Cl) kat éva pikpo pépog, mepimou to 0,01%, amo
Hla oelpd XNUIKWY OTOIXEiwY, Tou ovopdalovtat
ixvootolxeia. Ta TeAsutaia, av Kal o Pikpo mo-
000TO, £ival amapaitnTa yla cNUAvTIKEG AIToup-
YieC TwV opyavicpwy.

4 )

\?

50 ®Ao16G TNG Mg

Ap1Buog atépwy %

O N Al Fe Ca N K Mg

2Tolxeia

Xnuika otoixeia mou amoteAouv: (a) Toug opyavicuoug Kai (B) to aBiotiko mepiBdAAov. Onwe @aivetal, n ovuotaon, o€
EMIMEDO XNUIKWV OTOIXEIWY TOU MAAvNTN Lag, gival moAU Ola@opPETIKN amo EKEIVN TwY 0pyavioLwV MoV ToV Katolkouv. Ot
HOVAOIKEG IOIOTNTEG TwWY 0PYaVICLWY AMOPPEOLY Ao To ouvoUaco Kal T OleUOETNON Twv OToIXElwY autwv ota Biouopia.



KegdaAaio 1

Mivakag: BioAoyikdg pOAOG OPICHEVWY XNHIKWY OTOLXEIWY

2ZTOIXEIO BIOAOrIIKOZ POAOZ

R Zuoratu’(() TOU vePOU Kal OAwV TWV HAKPOUopiwy, amapaitnto otnv agpoBia
avamvon
AvBpakag JUVIOTA TO OKEAETO OAWY TWV OPYAVIKWY EVWOEWY
Yopoyovo ZUCTATIKO TOU VEPOU Kal OAWY TWV HAKPOHOopPiwY
AlwTto JUCTATIKO TWV MPWTEIVWY Kal TWV VOUKAEIVIKWY 0EEWY
AoBéoTio JUGCTATIKO TWV 00TWYV, ATIAPAITNTO 0TN HUTKA cUoTiacn Kat tnv mén Tou aipatog
e Z’uotathé Twv vow?}sondiw\{ Tou ouvavrd)v,ral ota VOIUK)\s'l'Kd ofa, Kabwg Kat
GAAWV LIE EVEPYELAKO EVOLAPEPOV. ZUCTATIKO TWV OCTWY
KaAwo Amapaitnto yia tn AEIToupyia Twv VEUPIKWY KUTTAPWY
Ocio JUCTATIKO TOAAWY TIPWTEIVWY
Natplo Amapaitnto yia ™ AsiToupyia TwV VEUPIKWY KUTTAPWY
Mayvnoto 2UoTatiko MOAAWY eVIUPWY Kal TNG XAWPOPUAANG
XAwplo Anapaitnto otn pubuion tou tooluyiou vepou
s vaqct01x§io. 2UCTATIKO ™ng algoo@aipivng, TNG HUOCYALPIVNG KAl OPIOHEVWY
ev{UPWY OTMWG TA KUTOXpwHAta
lwolo IxvooTolxeio. Zuotatikd oppovwy Bupeosldolg
/ N Mikpd popla Kal Hakpopopla

eubsia aiucida

gubsia aAucidoa

eubsia aAucida
pE OUTAOG OECHO

pe SlakAadwon

KUKALKN aAucida KUKALIKN aAucida mou
mepAauBavel atopa

Kal GAAOU GTOLXE(OU

€va poplo pmopel va amoteAeital amd
G600 KUKAIKEG aAuciOeg

o J

Moppég avBpakikwy aAvcidwyv. To dtopo tou avBpaka
UTOpEi va ouvOEETal e MEPICOOTEPA amo €va dtoua,
i0ta n dlapopeTtika.

H Xnueia tng {wng ival «uypni»

AV PEAETACOUNE TIPOOEKTIKA TO KUTTAPO £VOG O-
VOKUTTapOU opyaviopou, omwg eivat n agolBada,
Kal €éva omolodnToTe KUTTAPO TOU To GUVOETOU
opyaviopou, mou eival o avBpwtog, Ba mapatn-
PACOUHE OTL €XOUV OTNV MPAYHATIKOTNTA TOAU
TIEPIOOOTEPEG OHOLOTNTEG ATO OLAPOPEG.

To avBpwmivo KUTTapo mepBAMETAlL amo €va
udatiko OlGAupd, TO HECOKUTTAPLO UYpo. H apot-
Bada {el oTo veEPO. TUVEMWC Kat Ta 600 autd €idn
Kuttdpwv {ouv eite aueoa (apolBada) eite ppe-
oda (avBpwmivo KUTTapo) o udatiko TepIBAAAOY.
Ao auto avtAoUv OAd Ta amapaitnTa cUCTATIKA
yla tnv emBiwon Toug Kal 6’ autd eKKpivouv Ta-
paywya tou PeTaBoAIGHOU TOUG.

Kal to €0wteplkd mepIBAAMOY TOUG OpwG eivat
emiong udatikd. To 80% TwV OCUCTATIKWY TOUG
amoteAeital amd vepo. Ol MEPIOGOTEPEG ATO TIG
XNUIKEG OUGIEG TTIOU UTTAPXOUV GTO ECGWTEPIKO TOU
KUTTApOU eival gudIAAUTEG OTO VEPO. AUTO TOUG
EMTPEMEL VA PETAKIVOUVTAL amo éva onpeio ot
aAMo. H petakivnon toug OleukoAUvel Tny ema-
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@1 OLAPOPETIKWY OUCLWV KAl AUTO EMITPEMEL TNV
Tpayparomoinon tTwy avtidpdcewy mou anattoly
ol Olapopeg dpAcTNPLOTNTEG TOU KuTtdpou. To
vepO e€aAAou, OMwG Ba doUUE OTN CUVEXELd, OUH-
HETEXEL KAl TO (010 Ot KATOLEG BLOAOYIKEG avTl-
OpAoceLG.

H oIl TWV XNPIKWY EVWOEWY TTOU GUVAVTAKE
péoa oto KUttapo eivat moAU peydAn. Eekivolv
amo amAég XNUIKEG EVWOELG PIKpoU poplakou Ba-
POUG OTWG 0f€a, BAOELG Kal AAATA, HEXPL EVWOELG
MOAU peyaAou poplakoU Bdpoug (Hakpopopla)
OTWG Ol TPWTEIVEG, TA VOUKAEIKA 0&€a K.4. Tou
Ba yvwpiocoupe otn ouvéxela. Ta oféa, ol BAoelg
Kal Ta aAata, mapd to Otl Bpiokovtal og HIKPN
OUYKEVTPWON PECA 6TO KUTTAPO, £XOUV HOVAOSIKN
onpacia ywa tn {wn. Autd ogeidetal oto Ott dla-
TNpouv otabepd To pH GTO E0WTEPIKO TOU KUTTA-
pou Kat BonBouUv va yivovtal cwotd ot SlaPopeg
KUTTApIKEG Acttoupyieg (BA. £vBeTo).

1.2

Fevika otoixeia

MAKPOMOPIA

Ma pla mpwtn yvwpldia pe ta pakpoudpla Oa
mpEMEL va EEKIVAGOUPE amo Toug OOHIKOUG TOUG
AiBoug, dnAadn amo tnv mMPWTN UAN HE TNV omoia
autda otkodopouvtat. Ot mpwTeiveg olkodopouvTal
amo apvo€id, Ta VOUKAEIVIKA oE€a amd VOUKAEO-
Tidla, Ol TOAUGAKXAPITEG ATO HOVOOAKXAPITEC.
JUVETIWC Ta apvo€éd, Ta VOUKAEoTiOla Kat ol po-
VOOQKXapITeg amoteAoUV TIG HOVAOEG (Hovouepn),
ol omoisg emavaAapBavopeveg TOAAEC (POPEC OU-

Eivai eviiapépov to yeyovog Ot ta idia €ion
douikwv AiBwv xpnoiponolovvtai ano 60Aoug
TOUG opyaviouou¢ Tou mAavintn Jag yia tmv
0IKOOOUNON TWV OlAPOPETIKWYV EIOWV TIOAU-
HEPWV. Anuioupyeital £tol eUAoya To Epw-
TnUa: agou oMol avealp£Twg ol opyaviopoi
ouvtiBevtai ano ta iola €i0n HOVOUEPWV, Un-
WG £XOUV Kal Kolvi) Kataywyn;

VIoTOUV Ta HaKpopopla (moAupepr).Ta Hovopepn
TwWV OLAPOoPWV €10WYV HAKpopopiwy pmopei va ei-
vat i0la (TpwTeiveg) N SlaopeTiKA (Aumiowa).

Qotoco cuvoiovtal PeTAU Toug PE Tov (010 Td-
VToTE BAGIKO XNUIKO pnxaviopo, mou ovopalstat
cupmUkvwon. Katd tn ocupmukvwon To éva Ho-
VopePEC XAvel éva datopo udpoyovou (H), evw to
AAAo pla udpoEuropdda (OH). Agaipeital onAa-
On TeEAIKA £va poplo vepoU Kal ta 6Uo HoVopEPN
ouvO£ovTal PE OHOLOTOAIKO O6£0po. To YEYOVOG
OTL £XEL EMKPATACEL O OPOLOTTOAIKOG OEGHAC Yid TN
oUVOEON TWVY HOVOUEPWY O TOAUMEPH O£V gival
tuxaio. O deopog autdg (BA. €vBeTo) eival o o
OladedoPEVOC OEOHOC oTnV £UBLa UAN, AOYyw TtNng
otabepotTNTAg tou. H dldomacn twv HAKpPOHopi-
WV OTA POVOHEPN TOUG YIiVETAlL PE TNV TPOCHNKN
vepoU Kat ovopdaletal udpoAucn. Ze oplopéva pa-
KPOHOPLa cUvVavIwvTdl £miong Kat aAAol Geopoi ol
omoiot dev gival opolomoAikoi. TEtolol gival ot Og-
opoi udpoydvou, ot duvdyelg Van der Waals kat ot
udpowoBol deopoi. Ot deopoi autoi, map’ éAo Tou
O0E OGUMHETEXOUV OTN CUVEVWON TWV HOVOHEPWY,
naifouv, 0Twg Ba GoUPE OTN CUVEXELD, CNUAVTIKO
POAO OTNV TEAIKN OLAPOPPWON TWV HAKPOHOPIWY.

4 GUUTTUKVWON udpoiuon \
1 1 1 1
LOVOUEPES Q\;ouspéc UOVOUEPES UOVOUEPEG
H,0
H,0
\ Sipepég Siuepég Y,

ZXNUatiki mapactaon Twv PNXaviouwy cUUTIUKVWOoNG Kal uopoAuong.



H IEPAPXIA TQON BIOMOPION

To Mo evTUNMWOIako icw¢ Xapaktnpiotiko Tng {wng gival To Yyeyovog
Ot auti gival opyavwyévn o enineda avéavouevng mMOAUTAoOKOTNTAG.
Ta atoua ouvioctouv popla, ta popla, e tn CEIPd TOUG, KUTTAPIKA
opyavidia, ta teAevtaia oxnuarti{ovv kUTTApPa K.o.K. EocwTtepikn op-
yavwon ouvavtoUUE Kal O KABE eMIUEPOUG MIMEAO KAl PUOIKA OTO
MO OTOIXEIWOEG anmo autd, OnAadn To HOoPIaKo EMIMEDO.

Ol XNUIKEG EVWOEIG Ol OTOIEG CUVOETOUV TOUG 0pyavicuoug umopouyv,
avdAoya Lg To poplako Bdpog toug, va tomoBstnBouv o< uia tepap-
XIKN KAiuyaka, otnv onoia KAOs okaAi MPOKUMTEI Ao TO MPONYOULEVO
UEOW TWV avtiOpdoswy Tou PetaBoAiouou.

21n Bdon tng KAipakag TomoBsTouvTal ol HIKPOTEPOU oplakou Bdpoug
gvwoelg, onwg ot H,0, CO,, NH, (npodpopa popia), mou ot opyaviopoi
TIG mapaAauBdvouv ano to nepiBdAAov Toug.

2Ta enopeva enineda tnG KAiakag cuvavrdue eVwoel§ av€avouevou
yopiakoU Bdpoug Kali MOAUTMAOKOTNTAG, Ol OMOIEC €ival Katd o€lpd:
ta gvoldusoa ovotatikd (0€lko o0&V, mupoota@uAiko oéU, mevtoleg
K.d.), ol Oopikoi AiBol n povouepn (auivoééa, voukAsotiola k.d.), ta
uakpouopla n moAuuepn (MPwTEIVEG, VOUKAEIKA oféa k.d.) Kal Ta ou-
UTAEypata twv HAKPOUOopiwV (YAUKOMPWTEIVEG, VOUKAEOTPWTEIVEG
K.d.). Ao 10 OUVOUACUO TWV TEAEUTAIWV MPOKUMTOUV Ta opyavidla
TOU KUTTAPOU, OMOTE MPOKUMTEL TO EMOUEVO EMMEOO 0PYydvVwWONG, TO
KUTTApIKO.

lepapxia avdueoa ota Biouopia.

KegdaAaio 1
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Mpwrteiveg: AladedOPEVEG,
TMOAUTIAOKEG Kal eUOPAUCTEG

Av petalu twv gakpopopiwv avalntoUcape To o
Olade00UEVO Kal TOAUSIACTATO OTN HOPQN Kl OTN
Asttoupyia tou poplo, apyd f ypnyopa Ha Kata-
Ayape otig mpwteiveg. Eival yeyovog 0Tt akoun
Kal o€ €va amAo KUTTapo, OTwg autd Twv Baktn-
plwv, UTIAPXOUV EKATOVTAOEG OlAPOPETIKEG TTPW-
Teiveg, kabepd amd Tig omoieg €xel Evav 10Laitepo
pOAo otn {wn Tou KUTTApou. AToteAel ite GopIKO
OUCTATIKO TOU, £ite £EUTNPETEL KATIOIO CUYKEKPL-
pévn Asttoupyia tou.

Mapd Tig SlaPopES TOUG OAEG Ol TPWTEIVEG, ave-
Eaptnta amo to mou avikouv (o€ UG, Baktipla
N 0 avWTEPEG HOPWEG (wNG), olkodopouvTal e
Bdon tnv i0la mpwtn UAN: éva ouvoAo amd 20
OlaWOoPETIKA apvo&éa. Amo ta 20 autd €idn apt-
voEEwv, £vag OlaWOoPETIKOG aplBpog Kabe popd,
ouvOedpeva Pe OlaPopeTIK arAnAouxia, divouv
pla TepdoTia TOIKIAIG TPWTEIVIKWY Hopiwv. O
aplBpog Twy apvoféwyv mou eival OlaPopETIKOG
yla kabe mpwteivn pmopei va Eemepva ta 1.000.
Ma va avtiAngdoupe mwg eivat duvato va onyt-
oupyouvTal SlaPOPETIKA £i0N TPWTEIVWY, dTav n
mpwtn UAN, OnAadn ta apivogéa, sival Kowvi yia
OAOUC TOUG opyaviopoug, (PTAVEL VA OKEPTOULE
™ YAwooa pag. Ta 24 ypduyata tou eAANVIKOU
aApdBntou, tomobetoUpeva ot OlAPOPETIKOUG
ouvouacpoUg, apkouv yld va oXnUaticouv xiAld-
0£G OLAPOPETIKEG AEEELG, TTOU XPNOILOTIOIOUHE Yid
NV €mMKolvwvia pag. Me mapdpolo tpdmo ta 20
OlaWOPETIKA apvoéa, TomobetoUpeva og Olago-
PETIKOUG cuvOuacpoug, umopolv va oxnuaticouv
€vav TEpAcTIO aplBUo OLAPOPETIKWY TTPWTEIVIKWY
popiwv.

Apvoééa

"EXOUV avixveuTtei mavw amd 170 SlagopeTIKA apt-
vo&éa amod ta omoia 20 povo amoTeAOUV GUOTATIKA
TPWTEIVWV.

To poplo Twv apivoEéwy amoteAsital amo oUo TPn-
pata, €va otabepd Kat éva petaBAnto. To ota-
Bepo6 amoteAsital amd £va dtopo udpoyovou, Hiua
apwvopdda Kat pia KapBofulopdda, svwuéva o€
£va Kolvo Atopo avBpaka, evw to PetaBAnTo amo-
TeAeital amo tnv mMAEUpPIKA opdda. H opdda autn
£xel OlaWOPETIKA XNUIKA dopn yla KAbe apivogu.
JUVETIWG, av umapxouv 20 SlapopeTikda apvogia,
givat yiati umapxouv 20 OlAQOPETIKEG TAEUPIKEG
OHAOEG.

H évwon duo apvogéwy yivetal pe pua avtidpaon
oupTUKvWwong (agaipeon evog popiou vepou) pe-
Tagu g KapBofuAopddag Tou VoG Kal TNG apLvo-
pAoag Tou aAAou. ATTOTEAEOHA AUTAG TNG £VWONG
eival éva Simemtidlo.

Av 010 20 apvo€U tou Oumemtidiou ouvoebei pe
Tov 010 Tpomo éva 30 apivolu, dnuloupyeital éva
TPIMENTIOIo K.0.K. Ta mentidla ota omoia o api-
HOC TwV apwvoéiwy umepBaivel Ta 50 ovopdalovtal
moAunenTidia. Kabe popd pmopei va mpootibetat
otnVv memtdkn aAucida omolodnmote amod ta 20
OlA@OPETIKA apIVOEEA TTOU ATTAVTWVTAL OTIG TTPW-
TelveC.

Opydvwon Twv MPWTEIVIKWY Hopiwv

‘Eva moAUTETTIOI0, auEcwg PETA TN oUvOson Tou,

dev eival ocuvABwg Lkavo va ekdnAwoel to Blo-
AOYIKO TOU pOA0. H Kavotnta autr amoKtdrdl,
otav n moAuTrEMTISIKN aAucida TAPEL TNV TEAKA
SlapopPwon g oTo Xwpo. ‘Omwg @aivetal Kal



Av Lag 0woouv, 00EC (POPEC XPEIACTOULE,
0uo €idn auivoééwv, tnv aAavivn (A) kai ™
oepivn (X), Kal pag Bcouvv TO0 £pWTNUA:
nmooa OlapopPETIKA TPITEMTIOIQ UTTOPOULIE
va pTiaoups xpnoiuomolwvTag Kabe gidoc
auivo&Eog amo Kapld wg TPEIC PopES; Mwc
6a to umnoAoyioouue; ‘Evac amAog tpomo¢
va anaviiooulE OTO EpWINUA, XwpPic va
UTIEPOEUTOULE amo TOUG TOIKIAOUG ouvoua-
ououUg, gival va oKe@EToUUE OTI kABs BEon
tpinentidiov (1n, 2n, 3n) umopsi va kata-
AauBavetai ano omolodnmote ano ta 2 €ion
auivoéwy. ‘ETol UTOPOUUE va KATAOKEUA-
ooupe €va ouotnua O1akAdowong, amo To
0Mmoio va mpokUTTouv oMol ol mbavoi cuv-
duacyoi. MNapatnpouue Ot MPOKUTTOUV 8,
onAadn 23 dapopetikoi ouvduaopoi. Ju-
VETIWGS, av avti yia 2 €ixeg 20 0lapopeTika
auIvo&ea mou LETEXOUV OTIC TPWTEIVES Kal
T0 MoAumenTtidlo €ixe, yia mapaosiyua, 100
auivoééa, ot mbavoi ouvouaouoi 6a nitav
20100.

KegdAaio 1

oTNV EIKOVA, OTA TMPWTEIVIKA Hopla OlaKpivoupE
téooepa emimeda opyavwong.

To mpwrto emimedo eival n mpwtotayng dopn, on-
Aadn n aAAnAouxia Twv APVoEEwy oTNV MOAUTIE-
TToIKN aAucida.

2to Ogutepo emimedo, mOU amoteAsl tn Seutepo-
tayn 6opn TG MPWTEIVNG, N TOAUTENTIOKN aAu-
cida avadlmAWVETaAl KAl AamoKTd &ite €AKOELON
£iTe MTUXWTA HopEn.

210 Tpito emimedo n moAumentidikn aAucida, mtu-
XWTN N €MKOEIONG, avadIMAWVETAlL OTO XWPO,
(WOTE VA ATOKTACEL Jla KaBoplopévn Hopen, Tnv
Tpitotayn Sopn.

Av n mpwrteivn amoteAeital amd pia povo moAu-
menTIOKR aAucidd, To TEAIKO oTddlo tng Olda-
HOPWONG TNG £ivatl n tpttotayng 6oun. Av Opwg
amoteAeital amd TEPIOCOTEPEG TOAUTIEMTIOIKEG
aAucideg, To TEAIKO oTAdIO Eival N TETAPTOTAYNG
dopn, OnAadn o cuvOoUaoHOg TwY EMPEPOUG TIO-
AUTIETITIOIKWY aAUGIOWY o€ éva eviaio TPWTEIVIKO
HOplo. XAPAKTNPIOTIKO TApAdslyda amoteAel n
aigoo@aipivn, n omoia cuvtibetal and tEooeplg
TOAUTIEMTIOIKEG AAUGIOEG avd OUo (OLEG.

H dlapdppwon Tou mpwTEelVIKoU Hopiou 6To Xwpo
kaBopiletal amd tnv aAAnlouxia Twv apivoSéwy
otnVv MeNTIOKN aAucida Kal otabepomoleital amo
Toug Ogopolg Tou oxnuatifovtal avdapeca oTIG
opadeg R twv apivoéwy.

~

Mopio TpwTEivng

N\ J

H tawvia aneikovilel pia nentdikn aAvcioa. Ta ouuBo-
Aa Kata pnkog tng ameikovidouv TG MAEUPIKEG OUAOES
Twv auivoééwy. Kata tnv avadinAwon tou popiou ava-
ntUoocovtal XnNuUikoi Osouoi avapeca o CUYKEKPIUEVEG
MAEUPIKEG opdoeg apivoééwy. Ot Osopoi autoi otabepo-
TTOI10UV TO HOPIO OTO XWPO.
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N

H npwtotayri¢ doun t¢ mpwIteivng
kaBopilel Tnv teAIkn Olaudpewon
_/ ¢ oto xdypo.

H dopn Twv MpwTEiVIKwY Hopiwv Kabopilel
TN A€lTOUpYia TOUG

TUPPWVA HE TOUG HETPLOTABESTEPOUG UTIOAOYL-
opoUg, oTo avOpwIIvo cwHA UTTAPXOUV TEPLEGO-
Tepeg amod 30.000 SapopeTikeg Mpwteiveg. Kabe-
pla amoé autég spgavilel évav 10laitepo BloAoyIKO
poho. H awpoopaipivn, ywa mapddeiypa, sivat
EMUPOPTIOHEVN HE TN PETAPOPA Tou 0§UYOVOU Kal
Tou Oloeldiou tou avBpaka. To KoAAayovo ei-
val SOHIKN TPWTEIVN LOTWV (T.X. TOU CUVOETIKOU
1otoU), evw ta €viupa emraxuvouv Tig avtdpd-
OELg TToU Yivovtal péoa 6To KUTTapo.

ATIO TNV TOKIAIG TWV OLAPOPETIKWY AEITOUPYIWY
TOU KAVOUV Ol TPWTEIVEG PMOPOUUE va avtiAn-
@BoUpE TN YeYAAN onuacia Toug yia ta BloAoyikda
@aivopeva. O petaBoAlopog, o TOAAATAACIAGHOC

Kal OAEG Ol AAAEG AEITOUPYIEG TWV KUTTAPWY, Kal Kat’
EMEKTACN TWV OpYyaviopwy, otnpilovtal otn 6pdon
TWV EKTTANKTIKWY QUTWV «LOPLaKWY EPYAAEiwY>.

AZ ZKEQTOYME...

‘Eva tetpamentiolo anoteAsital ano
Ta auivoééa aAavivn (A), BaAivn (B),
1ooAcukivn (1) kat yAukivn (T). Mooeg
Kal MolEG gival ol OUVATEC MPWTOTa-
yeic Oouécg tou;



. J

Aoun aipgoopaipivng.

Eivat SikaloAoynpévo va avapwtlOPacTe mWe &i-
vat duvato popla ta omoia ivatl gtiaypéva amo ta
i0la €idn apwvoééwy va mapouctalouv toco dia-
(POPETIKEG AstTOUpYieg. Tnv amavtnon Oa tn Bpou-
PE, av TTPOCTIABAGOUPE VA EVIOTIGOUNE EKEIVO TO
OTOIXE(O TTOU OLAPOPOTIOLEL TIG TPWTEIVEG HETAEY
TOUG. AuTO eival n Ola@opeTikn aAAnAouxia Twv
apvo€éwy, OnAadn n OlAaWOPETIKNA TPWTOTAYNS
dopn o€ cuvOUacpo e TIG SLaWOopPETIKEG OUAdeg R.
‘Otav n oelpd Twv apvoEéwy eivatl OlaPopETIKA,
n duvatotnta va oxnuatiotolv deopol avapsoda
OTIC TAEUPIKEG OPAdEC apIvoEéwy BpioKetal o€
SlaopeTika onpeia tng memtudikAg aAucidag.
AuTO odnyel og dlagopeTikA avadimAwaon Tou po-
plou, mou cuvendyetal SlaPopeTIKn Seutepotayn
Kal tptotayn Ooprn, E€MOHEVWS Of OLAPOPETIKN
SlapOpPPWaCn OTO XWPO.

H tpiodidotatn dopn plag mpwrteivng kabopilel t
Asitoupyia mou auth ekTeAsl. AUt @aivetal amd
TIG GUVETIEIEG TNG £KOEONG TNG OE AKPAIEg TIHEG
Osppokpaciag i pH. Tote n mpwreivn ugictatat
autd mou ovopdaloupe petouciwon. Xmalouv On-
Aadn ot 6gopol Tou £xouv avamtuxOei petall Twy
TAEUPIKWV OPAOWY, KATACTPEPETAL N TPLEOLd-
otatn Sopn TG Kat N mPwTelvn XAvel T A&tToup-
YIKOTNTA TNG.

Xapaktnplotiko mapddstypa amoteAsl n aAAa-
Yy TG UPNng Tou acmpadiol Tou aByoU Katd tn
Oéppavon. Amd Olauyeg OLAAUPA TIPWTEIVIKWY
popiwv, yivetal Aeuko, adla@aveg Kal CUUTIayEG.

KegdAaio 1

AuTO opeileTal oto OTL N MPWTEIVN TTOU TMEPLEXEL
(aABoupivn) peTOUCLWVETAL.

2’ aQuth TV Katdotaon eival eg@aveg ot degv
HTTOPEL va eMTEAECEL TAEOV TN AELTOUPYIA Yia TNV
oToia UTIApXEL WG cUCTATIKO Tou aByou.

Ol mpwTEiveg, HE KPLTAPLO TN AELTOUPYia TOUG,
Olakpivovtal og 0U0 €UPUTEPEG KATNYOPIES. TIg
OOMIKEG, TIOU aMOTEAOUV OOUIKA CUCTATIKA TWV
KUTTApWV Kdl Kat’ €MEKTACN TWY OPYAVICHWY,
KAl TIG AEITOUPYIKEG,TToU oUpBAAAouV oTig dld-
(POPEG AEITOUPYIEG.

4 )

. J

H avénon tng Bepuokpaciac kata to TNyaviopa tou
aByou éxel «opatd» anoteAéopara.

4 )

. J

0 10TOG¢ auTr¢ TG apdxvng €ivai PTIayuEVOG ano mpw-
teivn.
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Mivakag: Aldkpion Twv TPWTEIVWY Kal AEITOUPYIEG TTOU AUTEG EMTEAOUY.

A. AOMIKEZ
KoAAayodvo JUOTATIKO TOU CUVOETIKOU 1oToU (00Td, XOVOPOL, TEVOVTEG)
EAaotivn JUOTATIKO TWV GUVOECHWY TWY 00TWV
B. AEITOYPIIKEZ
Awoopaipivn Metagopd ofuydvou Kat dlo€eldiou Tou AvBpaka oTo aipa
OTOVOUAWTWY
META®EPOYZEX . - - - -
Muoo@atpivn Metagopd ofuyovou Kal TPocwpLvh amobnKEUoH GTOUG UG
OTOVOUAWTWY
Avtiowparta 20vOeon pE KABe EEVO yld TOV OPYAVIOHO «CWUa»
AMYNTIKEX Kal EE0UOETEPWON TOU
Ivwdoyovo JuppeToxn otn dladikacia mENG Tou aipatog
Muoacivn JUCTATIKO TWV HUTKWY KUTTAPWY
2YZTAATEZ p ; . ;
AkTtivn JUCTATIKO TWV HUIKWY KUTTAPpWY
Kalgivn AmoOnkn acBeoTiou 6T0 YAAa
AMNOGHKEYTIKEZ | AABoupivn Mnyn apivo€Ewy yia To avamtucoopevo EUBPUO (0TO AcTIpadt Twv
aBywv)
SRS IveouAivn PUBpIon Tou cakxapou tou aipatog. EKkpivetral amd 1o mayKpeag
FAukayovn PUBpion tou cakxdpou tou aipatog. EkKpivetal amé To maykpeag
E€okivdo ‘Ev{upo tng YAUKOAUG
ENZYMIKEZ § n____|Evlupotncy 15
RNA moAupepaocn |‘Evqupo tng petaypa@ng tou DNA ce RNA

TO KOMMQTHPIO KAI Ol... XHMIKOI AEZMOI

Ta paAAwa tov avBpwmou anoteAolvral o UeydAo mMooo-
OTO amod MPWTEIVIKA popla, ta omoia cuvosovral Peta&u
TOoUG pe OgopoUg udpoyovou. Ot dsopoi autoi Oev eival
lOXUPOI Kal omdve eUKoAa, otav ta popta OspuavOouv. Av
Aonov ta paAAid TuAixtoUv yUpw amo pia Ospuaivousvn
Bouptoa kopuwtnpiov, g€aitiag tng Bspuotntag onalovv
ol 0gooi uOpoyovou, ol omoiol CUVOEOUV Ta MPWTEIVIKA
Hopia mou anoteAoUv TNV Tpixa. Av oTI CUVEXELA Ol TPIXEG
KPUWOOULYV LE auto To oxnua, onuioupyouvtai veéol Ogcuoil
UOpoyovou, ol omoiol cUVOEOUV UETAEU TOUG OlapOopPETIKd
Ta MPWTEIVIKA Popla, oTabeponolwvTag 1o VEO auto oXij-
pa.

Auotuxwg ot véot dsopoi otyd otyd onddouv, Kupiwg A0yw
NG vypaociag tn¢ aruoo@aipag, kai ta PalAld emCTPE-
(POUV OTNV ApXIKN TOUG Katdotaor.

-

O1 deopoi udpoyovou
Kal ol «UTIOUKAEG>» ota
HaAAd.



. /

0 avaywyIkog mapdyovtag onalel Toug OIGOUAPIOIKOUG OEOLOUG.

Ta mpwteivika popla, mou amoteAoUV TO KUPIOTEPO CUOCTATIKO TwV HaAAlwV
Uag, MEPIEXOUV O€ LEYAAO TTOCOOTO OTO LOPIO TOUG TO apivoéU KUoTeivn. Avd-
UEOa O€ [I0pla KUOTEIVNG, mou Bpiokovtal o€ OlaPopPETIKA ONUEIa TwWV MEMTI-
OIkwv aAucidowyv, oxnuartidovtal 0lcouAPIOiKoi Osopoi. Autoi ot Ogopoi gival
o€ [IgydAo Babuo umevBuvol yia to oxnpa twy Tpixwyv. Ol TpIXeC TwV HaAAIWV
gival iolec ) katoapeg e€aitiac Twv OICOUAPIOIKWY OECUWY TIOU TIEPIEXOUV Ta
MPWTEIVIKA opla, kail autoi ot deopoi ta Bonbouv va diatnpouyv 1o 101aiTEPo
oxnua toug. ‘0tav KAVoulE «TEpUavavt» ota HaAAld pag, apxika avta upiota-
vtal ene€epyaocia e pia xnUikn oucia (avaywyikn), n omoia onadel LUEPIKOUG
amo toug -S-S- deououg.

Metad ano auto ta popia yivovtal mio «EAACTIKA» Kal Ta HAAAId UTIopouv va
MApouV To £MOUUNTO oxNUa. XpnolUomolwvTac ta «POAEl» TOU KOUUWTNPIou,
TOUG OivoupE To mIBUUNTO oxnua. Xtn CUVEXEla TPooTiBetal pia dAAn ouaia
(0€l0wTIK), N omoia avactpEpel TNV MPONYOUUEVN avtiopacn, oonywvtac
OTO OXNUATICLO VEWVY OICOUAPIOIKWY OECLWY, TTOU CUYKPATOUV TWPa 1a Hopla
OTIG VEEC TOUG B£0€IC. Me ToVv i0lo TpOMO YiveTal Kal To (CIwUa TwY CYoUpwV
HaAAlwy.

H «mepuavavt» (permanent= Uovipgog) OgvV UTIOPEI PUOIKA va gival Tpayuatika
yoviun. Ta paAAia otya otyd pakpaivouv kai mdAl, Kal ta MpwTelVIKA popla
TOU KaIvoUPIOoU UEPOUC TNG TPIXAg £XOUV TOUG i010UG OICOUAPIOIKOUG OE0LI0UG
UE Ta apxikda...

KegdAaio 1
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NouKkAegika o€€a: vipata
Kal ayyeAtagpopol tng {wng

Ot A£ITOUPYIEG TWV OPYAVICHWY TTPAYHATOTOL0U-
VTal XApn oTIC TPWTEIVEG, EVW 0 BIOAOYIKOG pOAOG
TwV TPWIEIVWY Kabopiletal amd tn HopYn Toug.
Av n pop@n toug sival amotéAsopa TG MPWTOTA-
youg Sopng toug, eUAOYa YEVVIETAL ATTopia yld To
motog Kabopilel auth Tnv mpwtotayn dopn.

H amavtnon oto gpwtnua Ot d0ONKE pe HIAG.
XPEWAoTnNKE va TepAcouv Teplocotepa amo 50
Xpovida, amod tote mou o EABeTOC yiatpog @. Miosp
ATOHOVWOE VOUKAEIKA o€a amd mMUpAVEG KUTTA-
pWV, WOToU va PeAeTnOsl MANpwg n doun Toug.
ATTOKAAUQTNKE PE TIG HEAETEG AUTEG N LKAVOTNTA
TwV VOUKAEIKWY 0E£wv va kabopilouv tnyv mapa-
YWwYN TwV TPWTIEIVWY Kal £T0L va EAEYXOUV OAEG
TIG AEITOUPYIEG KAl Ta KANPOVOUIKA Yvwpiopata
TWV OPYAVIGHWY.

Ymdpxouv 000 €(0n VOUKAEIKWY 0wV, To O£00-
EUpPIBOVOUKAETKO Kal To pIBOVOUKAEIKO, Tou gival
YVWOTOTEPA HE TIG cuVTopoypaieg DNA kat RNA
avtiotoxa.

Mpwto BApa yia TN HEALTN TWV VOUKAEIKWY 0EE-
WV eivat n peAéTn Twv SOPIKWY Toug AlBwv, Twv
VOUKA€£0TIOiwV.

NoukAegotidia

Ta voukAeoTidla mpoépxovTatl and tn cuvoeon, HE
OHIOLOTIOALKO OEOHO, TPLWV OLAPOPETIKWY HOPiwY.
Miag mevtoldng (cakxapo He MEVTE Atopa avepa-
Kd), £VOG Hopiou @wo@oplkoU 0E£0G Kal plag op-
yavikng alwtouxag Baong.

Ta voukAeotidia Tou DNA mepiéxouv tny mevtaln
0g00€up1Boln (0ecofupilBovoukAsoTidla), evw td
voUKAeoTiOla Tou RNA mepiéxouv tnv mevtaln pi-
Boln (plBovoukAeotidia).

Ot alwtouxeg BACEIG TWY VOUKAEOTISIWY Eival n
adevivn (A), n youavivn (G), n Oupivn (T), n Ku-
tooivn (C) kat n oupakiAn (U). H adevivn, n you-
avivn Kal n Kutoocivn cuvavtwvidl Kat ota dUo
€i0n VOUKAEIKWY 0fEwv. H Bupivn umapxel povo
oto DNA, gv) n oupakiAn povo oto RNA.

AUO HOVOPWOQOPIKA VOUKAEOTIOIA EVWVOVTal HE
OHOLOTIOALKO O€0M0, Yia va amoteAécouv €va OL-
VOUKA£0TiOl0. Av 010 OLVOUKAEOTIOW0 TPOooTEDEI
€va akoun voukAeotidlo, Tote dnuloupyeitatl £va
TPIVOUKAEOTIO0. Av Tpootebei éva akopn, ToTe
OnUloupyeital £va TETPAVOUKAEOTIOWO K.0.K. Av
n oladikaoia autn emavaAn@ei XIAAdeg PopEg,
10TE OnUloupyeital Eéva mMoAUvouKAeoTidio.

Ot aAucideg TwWV VOUKAEIKWY OEEWV €XOUV OU-

- B
Dwopopikn
ouada AlwTtoUxa N
y &
@] N
>AKX0PO
. J

ZXNUAtikn aneikovion £VO¢ TUTIOU VOUKAEOTIdIioU.

vNOwg peyaro Pnkog. X’ auto o@eiletal Kal To
HEYAAO pOPLaKO Toug Bapog. To peydaio pikog Ot-
KaloAoyei emiong t povadiki 1310tnTa Tou DNA,
va eival o Qopéag OAWY TwWY TANPOPOPIWY TTOU
xpelaletal £vag opyaviopog, yla va olkodounoei
Kal va Asitoupynoel. Emeidn kabe voukAeotidlo
Tou DNA pmopei va mepléxel omoladnmote amnod Tig
Baoeg A, T, G, C, umdpxel, OMWG Kal OTIg MPw-
Telveg e Ta apvogéa, £vag ameploploTog aplopog
OlAPOPETIKWY AAANAOUXIWY VOUKAEOTIOIWY, TTOU
KABeULd avtimpoowmeUsl Kal pla SLAamOoPETIKN To-
AUVOUKAEOTIOIKN aAucida, dnAadn éva Slagope-
TIKO ouvouacud mAnpogoplwy. Me 1.000, yia ma-
pAadetypd, VOukAgotidla pmopoUlv va mpoKUWouv
41000 §1apopeTIKEG TOAUVOUKAEOTIOIKEG AAUGIOEG,
KaBepd amo TIg omoieg €xel TN OIKA TNG AAANAouU-
Xia VOUKA£0TIOIWVY.

Aopn Kat BloAoyikog poAog tou DNA

Ta moAuvouKAgoTiOla, OTWG Kal ol TPWTEIVEC,
EKTOG amo tnv mpwrtotayn dopn toug, dlabétouv
Kal oldtaén oto xwpo (otepeodiatagn). To 1953
ot T. Foudtoov kat ®. Kpwk mapouciacav éva
povTéAo yla tn 6opn tou DNA, mou ovopdotnke
HovTtéAo TNG OIMAAG £AIKAG. TUP@WVA HE TO HO-
VTENO aQuTO, TTOU oNPEPA £ival amodeKTd amo oAo-
KANPN TNV EMOTNHOVIKNA KOWVOTNTA, TO HOPLO TOU
DNA £xel ta akoAouBa Bacikd XapakTnploTIKA:

AZ ZJKEOTOYME...

Méoca popia vepou amoomdotnkav,
(WOTE vVa OXNUAtIoTEI TO LOPIO EVOC
VOUKAEIVIKOU 0EE0C TTOU amoTteAEiTal
amo 60 voukAsotiola;



KegdAaio 1

N

~

AoLIKA oUCTATIKA TwV VOUKAEOTIOIwV: Mevioleg, alwTtoUxeg BAEIS, pwopopikn opada.

o AmoteAsital and 600 TMOAUVOUKAEOTIOIKEG aAuU-
0ideg, TOUg KAwvOUG, Tou oxnuatilouv OIMAR
£AIKa.

o Ot alwTtoUxeg Baoelg os KaBe KAwvo eival Ka-
Beteg otov KUpLo afova Tou popiou Kat mpoe€e-
XOUV TIPOG TO ECWTEPIKO TOU.

« Ot 000 KAWvol cuyKkpatoUvtal PeTall Toug pE
deopolg udpoyodvou, Tou oxnpatilovtal PeTagy
twv alwtolxwy Bacswy toug. Ta {euydpla Twv
alwtoUxwyv BACEWY, avAPESA OTIG OTOLEG UTTO-
pouv va oxnuatiotouv dsopol udpoyovou, eivat
kabopiopéva: n adevivn pe T Bupivn Kat n you-
avivn pe v Kutooivn. Auto onpaivet SnAadn
otL amévavtl os Kabe adevivn Bpioketal mavto-
TE pla Bupivn Kal avtiotpoga, eV AméVavTl o€
KaBe youavivn BploKeTal yla Kutooivn Kat avTi-
otpowa. Ot Baocelg adevivn / Bupivn Kat youa-
vivn / kutooivn, peta€l twv omoiwv oxnuati-
Covtat dsopoi udpoydvou, xapaktnpilovral wg
CUUTANPWHATIKEG. ‘OTwg Oa SLamoTWOooUE 8
EMOPEVO KEPAAALO, XAPN OTN GUUTANPWHATIKO-
TNTA AuTth TO YOPLO PTTOPEL va avtlypd@statl Pe
akpiBela, aAAd Kal va aoKel Tov Kateubuvtnplo
POAO TOU O€ OAEG TIG OPACTNPLOTNTEG TOU KUTTA-
pou. Meta&l twv Bacswv A kat T oxnuatiovtat
000 Seopol udpoyovou, evw PeTagl Twv Bdos-
wv G kat C oxnuatiovtat Tpelg.

/

N

Tunpa moAuvoukAeoTIOIKIG aAuacidag.
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4 )

. J

Ta pépla tou DNA pEpouv TIG TANPOWOPIEC Yia TO

oUVOAO TwV XAPAKTNPIOTIKWY ToU ek@ppdalovrtal

o€ £va KUTTApPO Kal, Kat’ €MEKTACN, OE £vav op-

Yaviopo. Xe emOpevo Ke@dAato 6a dlamoTwWooUls

TOV TPOTO HE TOV OToio To HOplo Tou DNA eival

Kavo:

o Na (pEpEL TIG YEVETIKEC TTANPOWPOPIEG.

o Na eAéyxel pJéow autwy Kabe Kuttapikn opa-
otnploTnTa.

o Na petaBiBalel tig mAnpogopieg avaAAoiwTeg
amo yevid o€ yevid.

o Na emTpémel Tn OnUloUpYia YEVETIKAG TOLKIAO-
Hopiag.

To ouvoAo Twv Hopiwv tou DNA evog Kuttdpou
ATTOTEAEL TO YEVETIKO TOU UAIKO. XTA EUKAPUW-
TIKA KUTTApa, ta KUttapa onAadn mou £Xouv Tu-
priva, to DNA Bpioketal pyéoa ¢’ autov (mupnva)
WG OUCTATIKO TwV XpwHoowudtwy. Eva pikpo
TOCOOTO UTIAPXEL KAl OTA HITOXOVOPLA KAl OTOUG

. J

Tunua popiou DNA. To DNA eivai éva OikAwvo pdpio
e T Hopen EAlkag. Zxnuartiletal ano 4 0laPopETIKa
£i0n voukAgotidiwv, kabéva ano ta omoia MePIEXEL Lia
ano tg Bdaoeig A, T, G, C. Avdueoa oti¢ cuunmAnpwyati-
KEG Bdoeig Twv anévavt KAwvwy oxnuatilovtal dsopoi
udpoyovou.

4 )

Aecpoi udpoyovou petalu
GUUTANPWHATIKWY
alwTtoUxwy

Bacewy twv
VOUKAEOTIS WV

DwoPodIECTEPIKOG
OE0HOG
\_ (OpoloTTOAIKOG) Y,

Ot dgopoi udpoyovou mou avantuooovtal HETA&l TwV
oUUMANPwWUAtikwV alwtouxwv Bdoswv oto OikAwvo
uopio tou DNA otabepomoiovv tn xwpodidtaén tou o-
piou.



KegdAaio 1

H ANAKAAYWH THZ AOMHZ TOY DNA

2TI¢ apxEg tou 1950 évac veapog Auepikavog emniotipovag, o T. MNouadtoov, mnye oto lNavemiotnuio
tou Kaiumpit{, otnv AyyAia, TPOKEIUEVOU va LIEAETOElI MpoBAnuata popiakng (KpuotaiAoypagpi-
kng) ooung tou DNA. 2to epyaotrpio tou KaBEvtic ouvavinoe évav AyyAo @uolko, to @. Kpik, mouv,
Onwc Kai o idlog, evolapepotayv yia tn HeAETN Tou DNA. priyopa dpxicav va douAsguouyv pali yia tnv
avakaAuyn tn¢ 0oung Tou [opiou autou. Av Kal Ogv poxwpnoav ol idlol o€ TEIPAuAata, Katapepav
va cuvOudoouV Kal va cUVOECOUVY Ta w¢ TOTE OE00UEVA OE £va £VIAIO IOVTEAO.

ATIO TIPOYEVECTEPEG EPEUVEC AAAWV EPEUVNTWYV yvwpllav OTI TO LUOPIO TIEPIEXEI VOUKAEOTIOIA, TTOU
amoteAouvtal ano to odkxapo 0ecolupiBoln, pia ewWoEopikn opdoa kai pia alwtouxa Bdon, mou
gival moupivn 1 mupiuidivn. Ot UEAETEG e akTiveg X gixav oto petaéu anodeiéel 0t kal to DNA, onwg
Kal UEPIKEC MTPWTEIVES, mapouaoialel Hopen EAIKAG.

O A. MaouAivyk, €vac nodn avayvwpiouEVoG EMICTAPOVAG, EIXE KATAANEEl OTO OTI, OMWC Kal OTIC
MPWTEIVEG, N EAIKOEIONG Ooun Tou DNA cuykpateital Adyw Ogouwv UOpoyovou, TIoU avantuoooval
HETAEU O1adOXIKWV OTPOPWYV TOU LOpPIou.

Ta deoopéva eEaAdou TG epyaciag evog dAAou emiotrpova, tou E.Xdpykagp, £0gixvav oti n avaio-
yia adevivwy - Buuiveyv givai 1:1, onwc emiong ott 1:1 gival kal n avaioyia youavivawy - KUTOCIVWY,
TTOU UMAPXOUV OTO LOpIO.

ATO 10 10dp1BUO0 TwV adevVIVWV UE TIC BUUIVEG Kal TwV youavivwy L€ TIG Kutooiveg ol T. oudtoov
kat @. Kpik oonynénkav oto cuumépaocua ot ta PHEAN kabe {euyaplou gival CUUTIANPWUATIKA 1), UE
dAAa Adyta, ot ol 0UO KAWVoI cuykpatouvtal He 0£0loUG UOPOyovVoU, TIoU avamtuooovial UeTal
TWVY CUUTIANPWUATIKWY BAcEwV.

la tnv epyacia tou¢ autn tiunbnkav 1o 1962 e BpaBeio NoumeA.

Eivai xapaktnpiotiko oti o @. Kpik £ypape kAmote: «@Quudual pia Tpayoudiotpla e €Va VUKTEPIVO
KEVTPO otn XovoAouAoU, mou Lou EAsye mwg, otav nrav pabntpia, karapdotnke to Foudtoov Ki
£UEva yia ta OUOKOAa Tpdyuata mouv Enpemne va pabet yia to DNA. 2tnv npayuatikotnta, «ol I0EEC
mou xpelalovtail, ylia va kataAdBel kaveic tn doun, otav autn mapoucialetal owotd, £ival oAU
EUKOAEG, apou Oev mapaBialouv tnv Koivi AoyIKn, mpdyua mou cuuBaivel pe tnv KBavtounxavikn
N Tt OXETUKOTNTA>.

4 )
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xAwpomAdoteg. Ta opyavidia autd €xouv tn Ou-
varotnta va moAAamAactalovral avaloya He Tig
avAYKEG TOU KUTTApou Kat ave€aptnta and auto.
Mmopouv emiong Kat va cuvBETouy Ta i0la KATIOLEG
and Tig MPWIEivEG TOUG.

Aopn Kat BloAoyikog poAog tou RNA

To OeUtepo €id0G¢ VOUKAEIKOU 0€£0G, TO RNA,
£KTOG amod TIC OlaWopéG Tou £xel amod To DNA otn
oUotaon (n mevtoldn eival piBoln avti dscofupt-
Boln kal n pia alwrtouxa Bdon sival oupakiin
avti Bupivn), dlapEpel Katl otn dopn. Evw to DNA
givat éva dikAwvo poplo, to RNA eival kata Bdon
HovOKAwvo. AmoteAsital onAadn amd pia amin
moAupIBovouKAeoTIOIKN aAucida. Qotdoo, pepl-
KEG (POPEC, AUTO TO HOVOKAWVO HOPLo avadlmAw-
VETAl 0 oplopéva onueia. H dlapopwon autn
pmopei va otabepomoinbei pe deopolg udpoyo-
vou, mou oxnuatilovtal avapeoa os BAceLg TOU
gival cuPTANpWHATIKEG petalu toug (G-C, A-U),
Tapd To OTL OTNV MEPIMTWON AUTH AVAKOUV OTNY
idla aAucida (KAwvo).

To RNA ep@aviletal pe Tpelg OlaPopeTIKoUg TU-
moug. To ayyeAla@dopo RNA (mMRNA), to petago-
PIKO RNA (tRNA) kat 1o piBocwpiko RNA (rRNA).
Kabévag amo toug TUToUg autoug £Xel £vav olai-
TEPO BloAOYIKO poAo. To ayysAla@opo RNA peta-
(PEPEL TN YEVETIKA TMAnpowopia amo to DNA, omou
gival Kwdlkomolnyévn, ota plBoowpata, Omou
yivetal n ocUuvBeon Twv TPwTEIVwY. To PeTapopl-
KO RNA petagépel ota piBoowpata ta apvoia,
TPOKEIPEVOU AUTA va xpnolgomoinfouv otn ouv-
Beon Twv TPWTEIVWY. TEAOG TO PLBOCWHIKO RNA,
pali pe mpwreiveg, amoteAei OopIKO CUCTATIKO
TWV PIBOCWHATWY.

To RNA Bpioketal 1600 oTov TUpHvVA 00O Kl OTO
KUTTApOTAdopd, £(TE w¢ OUCTATIKO Twv plBo-
owpdatwyv (rRNA) eite eAelBepo (MRNA, tRNA).
Ymdpxel BéBaia Kal ota Pitoxdvopla Kal 6Toug
XAWPOTAAOTEG.

MoAAoi eMIOTHUOVEG MIOTEVOUY OTI TO YEVE-
TIKO UAIKO TwV MPWTWV 0pyavicuwy nrav
70 RNA. To DNA 6a npénel, kata tnv anown
TOUG, va EUQaviotnke apyotepa, we Lnxa-
VIOLOC TPooTaciac tng YEeVETIKNG TMAnpPo-
popiag ano tv kabnuepivi xpnon yia tc
avaykeg Tou KUTTdpou. Znuepa yvwpilovue
0TI uTtdpxouV 1oi Tou £xouv RNA yia yeveti-
KO UAIKO (RNA 10i).

N\ J

Zxnuatikn mapdotaon £vog tRNA.

YoatavOpakeg

Ot udatdavBpakeg amoteAoUv TNy EVEPYELAG Yid
TO KUTTAPO. XNPAvTIKOTEPOL amd autoug eivat n
YAUKOLn, to duulo Kat to yAukoyodvo. Kdmolot
udatavBpakeg ival GOHIKA CUCTATIKA KUTTAPWYV.
O mo Oladedopévog amod toug GopIkoUg udatayv-
Bpakeg eival n kuttapivn, mou amoteAsi To Ba-
OlKO GUOTATIKO TOU KUTTAPIKOU TOIXWHATOG TWY
(PUTIKWYV KUTTAPWV.

Ot udatdavBpakeg dlakpivovtal o€ Hovooakxapi-
TEG, OIOAKXAPITEG KAl TOAUCAKXAPITEG.

Movooakxapiteg

Awakpivovtal og tp1oleg (ue 3 atopa C), mevtoleg
(ue 5 dartopa C) kat €€0leg (Ue 6 atopa C). Amo
TOUG HOVOOOKXApPITEG Mo OladeSoUEVEG €ival ol
mevtoleg Kat ot €€0lec (BA. mivaka). Mevikwg,
€KTOC TOU OTL amoteAoUV TINyr EVEPYELAG Yld TA
KUTTapd, GUMPHETEXOUV Kal otn ouvBeon Ot- Kal
moAucakxapltwy. Edka ot mevtoleg plBoln kat
0e00EUPIBOLN CUUHETEXOUY OTNn oUvBeon tou RNA
kat DNA avtiotoxa.

Alcakxapiteg

MpokUTToUV amo tn cuvévwon OU0 PHovooakxapl-
Twv. Ot KuploTeEpPOL dloaKXxapiteg eivat n paitodn,
n cakxapodn kat n Aaktoln.

H paAtdln mpokumtel amd tn didomacn Tou apu-
Aou, Katd tn Sladikacia tng mewng. H cakxapoldn
gival ouotatikd Twv PPOUTWV Kal AamoTeAsl TNV
KUpla mnyn YAUKoOdng ya toug {wikoUg opyavt-
opoUG. H Aaktdln sival To 6dkxapo Tou YAAAKTOC.



KegdAaio 1

Mivakag: Eidn povocakxapitwy Kai n Aeitoupyia mou autoi emrteAouUy.

EIAOZ MONOZAKXAPITH AEITOYPTIA

Tp18eg AgitoupyoUv wg eVOLAPESA TTPOLOVTA TNG YWTOCUVOESNG Kal TNG
FAUKEPIVAASEGSN, SludpoSukeTdvn | KUTTAPIKAG avamvong.

Mevtoleg

, , JUOCTATIKA TWV VOUKAEOTIOIWV.
PiBaln, 6ecofupiBoln

E€oleg H yAukodn, mou ivat o mo SladedoPEVOG HOVOGAKXAPITNG ATTo-
MAukZn, @PoUKToln, Yaraktdln TeAel TNV MO ApESN TNYN EVEPYELAG KATA TNV KUTTAPLKN ava-
mvon. AmoteAei To Gopkd AiBo Twv Ol- KAl TTOAUCAKXAPITWY.
Mapdyetal Katd ™ @wtooUvbson amd ta mpdolva PEPN TwY
@UTWV. H @pouktdln Kat n yaAaktodln, mou eival IOOUEPEIG EVW-
O€lG TNG YAUKOING, amoTteAoUV KAl AQUTEG TINYEG EVEPYELAG Kdal
OUOTATIKA TWV OlOAKXAPITWY KAl TWV TTOAUCAKXAPLTWY.

Mivakag: Ot Kuplotepol SI0AKXAPITEG Kal MoAucakxapiteg

Nl ouGTAcn Touc. Ot TOAUGAKXAPITEC TPOKUTITOUV AT TN GUVEVW-

AIZAKXAPITHZ SYITAZH on MOAAWY popiwv povooakxapttwy. Ot Kuplot
TTOAUCAKXAPITEG £ival n KUTTaApivn, To AUUAO Kdal

MaAtoln IAukoln + MAUKGLN 10 YAUKoyOvo. Mapd to 0Tt Kal ot TPELG auTol To-
- - - Aucakxapiteg olkodopouvtal amd To (0lo Hovope-
Zakxapoln Mukoln + ®pouktoln PEC, TO POPLO TNG YAUKOING, SLa@EPouV WS TPoC

TO pEyeBog, T pOPPN TOU TIAipVEL TO HOPLO TOUG
OTO XWPO Kdal To BloAoyiko toug poAo. H kuttapi-
VN Kal To GUUAO GUVAVTWVTAL OTd (PUTIKA KUTTA-
4 ) pa, N MPWTN WG CUGTATIKO TOU KUTTAPIKOU TOIXW-
patog (GoUIKOG ToAucakxapitng) Kat to deUTepo
WG ATOTAMPIEUTIKA oucia. To YAUKOYOVO UTIAPXEL
ota {WIKA KUTTapa Kal ota KUTTapd Twy HUKATWY
WC ATOTAUIEUTIKN ouaia.

~ A

Aaktoln FAukoln + FaAaktoln

N J

Je €I0IKA KUTTApa tng pidac tou oakxapo-
TEUTAOU amotapielovtal UEYAAEG TOOOTNTEG
oakxapoldng. H ektetauévn kaAAliEpysia twv \_ )
QUTWY auTwV O€ OAAEG XWPEG KAAUTITEL TIG

avaykeg Twv KAtavaAwtwy os {axaprn. KOKKol auUAOU OTO ECWTEPIKO PUTIKWV KUTTAPWV.
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Mivakag: Kuplol moAucakxapiteg Kat n Aeltoupyia mou autoi emrteAoly.

MOAYZAKXAPITEZ AEITOYPIIA
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Kuttapivn: amoteAsitat amd meploodtepa amo
10.000 popta YAUKOZngG, ToU EVWVOVTAL KAl oXnud-
Tifouv gubsieg aAucideg.

H mo Oladedopévn opyavikr €vwaon oTov KOGHO.
Eivat o 60uIKOg MOAUGAKXAPITNG TWV QUTWY, Ka-
B¢ amoteAel TO KUPLO CUCTATIKO TOU KUTTAPLKOU
TOIXWHATOG TWV QUTIKWY KUTTAPwWV. Ol PakpEg
aAucideg tou cuveéovtal PETAEU TOUG HE OEOHOUG
H. 'Etol oxnpartifovtat 0£GHEG, TOU OlAmAEKOVTAL
O€ loXUPOTATA MAEYATA.

Movo peplkol pikpoopyavicuol SlaBétouv To Ka-
TaAAnAo €vlupo yia tnv udpoAucr) Tou. Oplopévol
amé autoUg GUHBLLVOUY (PUGLOAOYIKA GTO TETTIKO
olUotnua @utoeaywyv {wwv, 6ivovidg toug t du-
varotnTa va mEMTOoUV TNV Kuttapivn.

Apulo: amoteleital amd dekAdeg XIMAOEG popla
YAUKOING, TIoU evwvovTtal Kal oxnuatilouyv oTelpo-
€101 Kat dtakAadlopévn aiucioa.

ATTOTAUIEUTIKOG TTOAUCAKXAPITNG TwV QUTWY. Ala-
omwpevo, amodidel Ta popla YAuKOIng amd ta
otmoia amoteAsital Kat £€Tol MPopNnOeUEL TNV MPWTN
UAN yla TV Tapaywyr EVEPYELAG.

FAukoyovo: amnoteAsital amod popla YAUKolng, mou
oxnuati¢ouv OlaKAAOICHEVEG AAUGIOEG.

ATTOTAMIEUTIKOG TTOAUCAKXAPITNG Twv {Wwwv Kat
TWV MUKNTWY. XTa oTovOUAWTA amobnkeUeTal oTo
AMaP KAl 0Toug PUG. Alaomwpevo, amodidel popla
YAUKO{NG TTou XxpnotyomolouvTal yid Ty mapaywyn
EVEPYELAG.

Kurrapivn Mikpolvidio )
Alucida
Kuttapivng
®utiko KUTTApPO
Apulo Fukoyovo
APUAOKOKKOG Kok
oKKia
Kuttapo YAukoyovou
picag
ZwiKo6 KUTTapo
J




H KYTTAPINH KAI TA BIBAIA Z0Y

H kuttapivn eival €vag moAvoakxapitng. To LOpIO Tou amoteAsital amo
APKETEC XIAIAOEG popia yAukolng. Q¢ mpwtn UAn Bewpeital 0ladedouévn,
POGQOPN Kal avavewoliyn, Uia Kai anoteAEl TO KUPIOTEPO CUCTATIKO TOU
KUTTapIkoU TOIXWUATOC TwVY QUTIKWY KUTTdpwVY. To BauBdki, Tou omoiou
0Aol yvwpIiloUlE TIC XPOEIG, ATOTEAEITAI OXEOOV AMOKAEIOTIKA Ao KUT-
Tapivn. To i0lo 1oxUel Kat yia to Aivapl.

H kuttapivn xpnoigomolgital Kupiw¢ yia tv mapaywyrn Xaptiov, XwpPic
auto va onpaivel Otl Oev EXEl Kal AAAEC XPrOEIC, TTOU APOPOUV KUPIwS
MPOIOVTA yla T CUUTIUKVWON XpWUATWVY, T 6Tabepomnoinon Tpogilwy,
KAAAUVTIKWY K.d.

To &UAo, Baoiko ouotatiko Tou omoiou gival n KUttapivn, Apxioe va
XpnolUomoIEiTal yia tnv mapaywyn xaptiou katd to 180 aiwva kai amno
TOTE £WG ONUEPQA Ol TEXVIKEG £XOUV eEEAIXTEI O€ amioteuto Babuo.

2nuepa £xoupe otn 01d6eon Pag MOAAEC MOIOTNTEC XapTioU, HE I0IOTNTEC
TTOU UTTOPOUV va KaAUwouv Kabs avaykn pag, akoun kai evouong. Ot 101-
OTNTEC TOU XapTioU e€aptwvTal ano Ti¢ (VEC TOU (UTOU amo TO OToio TPOo-
EPXETal, OMWG EMIONG KAl amo TNV TEXVIKI TouU akoAoubBeital. H kuttapivn
OiVEl OTO XaptTi Ta anapaitnta xapaktnpIoTiKA o€ 0,TI apopd Tn otabepo-
nta, v eAactiKOTNTa, Tt OTATVOTNTA KTA.

la va @uaxtei o xapti, To EUAO MOATOTIOIEITAl UE (PUOIKEG KAl XNUIKEG
dladikaocisg. Me xnuikn eneéepyaocia amoyakpuvovial oldpopa UAIKA, UE
amoTEAECA va EXOUUE Xapti KaAutepng molotntag. MoATo¢ moAU kaAng
MOIOTNTAG, OTWE AUTOC TIOU (PTIAXVETAl amo BauBdki, xpnoipomnolsital yia
Xapti Pakpdg OldpKelag, to omoio xpeialovral ol TPAmelec, N yia €I0IKO
Xapti, OMw¢ auto amo to omnoio Tidxvovtal ta dldgopa @iAtpa. Eivai me-
piTtou 7 11 8 PopEC Tio akpiBO amo to KoIlvo xapti KaAng moidtntag.

Ta teAeutaia xpovia yivetal mpoomadbeia va avakukKAWvETal €va LgyaAo
T000OTO amno 1o xapti mou Eodevouye. ivetal akdun npoomnadbeia va aéio-
nolouvtal 6wotd ta 0don, Ta ornoia avavewvovial cucTNUAtIKA.

Ta teAeutaia xpovia ol TEXVIKEG Exouv eEEAIXBe Kal gival ouvato va mnd-
POULIE XapTi OXEOOV OTOIACONTIOTE TOIOTNTAG HE avakUKAwon. lNapauével
OUwWG OUCKOAO va amouakpuUVoUE Ta EAGVIA Kal Va EXOUUE AEUKO xapTi
XWPIC TN XpHon EMIKIVOUVWY XNUIKWVY.

ETimAgéov avakUKAWON TOU MPOEPXOUEVOU ATO aVakUKAWON XaptioU UTo-
pei va Bonbnosl va amo@Uyoule T punavon ano to Kayiuo (avénon tou
d10ée1diou Tou avBpaka tng atuooEalpag) N TNy taen o€ Non KOPECUEVEG
amno anoppiuuata mePIOXEC.

4 N

KegdAaio 1

. /

Mikpookorikn)y douny tng
kuttapivng. Kabe pikpoi-
vidio Kkuttapivng ouvti-
Betal andé aAucideg KUT-
Tapivng, ol omoisg pe ™
OEIpa TOUG €ival pTiayuE-
VEG ano popla yAukolng.
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Ol AMIOTAMIEYTIKEZ OYZIEZ
ZTA OYTA KAI ZTA ZQA

la ta @utd, mou yevikw¢ gival akivnta, Ogv amo-
TEAE( IEYAAO KOOTOG TO va amoBnkeUouV tnyv me-
pioosia XNUIKNG EVEPYEIAG LUE TN HOPQR apuAou.
Avtifeta 1a {wa, mouU pETAKIvouvTal, TV MEPIo-
O£1a XNUIKNG EVEPYEIAG amo TIG TPOWEG TNV amobn-
KeUouV We TN Hopen Aimwyv. To Hikpo BApog twv
AWV, O OXEoN LE TN UEYAAN ECWTEPIKN EVEP-
yela mou gykAgiouv, ta KabIoTd pia EUKOAOUETA-
(PEPOLEV KAl CUUTIUKVWLEVN amoBnkn eVEPyelag.
Ta petavacteutika movAild Tng matpioag pag (m.x.
XeAIOOVIA) amoBnkeUoUV XNUIKN EVEPyElA amo
TIC TPOYEC TIOU KATAvVAaAwVvouV To KAaAokaipl oto
Almo¢ mou cucowpelovy oto owpa toug. ‘Etol,
otav 1o pBivonwpo Eekivouy Tto Ta&idl Toug yia to
Norto, €xouv pali toug €va eAappu Kal amodoTIKO

KauoIuo yla tnv ntnon Toug.

Aumidila

Ta Amidia amoteAoUv €ite GOHIKA CUCTATIKA TWVY
KUTTApwV (TM.X. OUCTATIKA Twv HeUBpavwyv) eite
AEITOUPYIKA (TI.X. QATOTAUIEUTIKEG OUGieg). Kot-
VO XAPAKTNPIOTIKO OAwY Twv Ambiwy gival ot
0¢ OlaAUovtal oto vepd. ATO TIG ONUAVTIKOTEPEG
Katnyopieg Aumodiwy eival ta oudétepa Aimn, Ta
@WOQOAITTISIA KAl Ta OTEPOEISH.

Oudétepa Aimn (TptyAukepidia)

‘Eva poplo oudftepou Almoug amoteAsital amo
Tpia popla Amapwy oEwv Tou €Xouv evwOel pe
£va pHoplo YAUKEPOANG.

"Evag tpomog SLaKpLong Twy oUdETEPWY AWy Ba-
oiletal oto av ta Almapd o€£a Tou TEPLEXOUV Ei-
Val KOPECHEVA (TEPLEXOUV HOVO amAoUg OeGHOUC)
1 akopeoTa (mepléxouv Kat SImAoug deopoUg).
Ta ako6peota AN, TOU €ival GUXVOTEPA OTA PUTA
mapd ota {wa, TEiVouv, OTIG GUVNOEIC CUVONKEC,
va Tapapévouv uypd (eAatoAado,apaBoottéAalo
K.d.). AvtiBeta ta kopeopéva Aimn, mou ival ou-
xvotepa ota {wa mapd oTa PUTA, OTEPEOTOLOU-
vtal (Boutupo K.d.). Ta Aimn amoteAoUv yld TOUG
opyaviopoUg omoudaie¢ amoBnKeUTIKEG OUGIEC,
Kabwe, yla To i0lo Bapog pe Toug udatavopakeg,
mepIkAgiouv SITAAGLO TTOCO EVEPYELAG. Y€ OPLOUE-
va {wa Ta Aimn mou cucowpelovtal oTov UTodo-
plO LOTO, EKTOC amod To OTL sival amobnKeg evép-
velag, maidouv Kat OepUOPoOVWTIKO poAo.

4 N\
\_ J
4 N\
Hzcla—clH—cle
HO OH OH
FAUKEPOAN
H,C—CH—CH
2/ \ 2
1 T
0=C =0 C=0

Moplo tprtyAukepidiou
- J

To anAo tpiyAukepidlo anoteAsital anod £va popio yAu-
KEPOANG EVWUEVO LE Tpia popla Aimapwyv oEEwv.




dwooAmidia

Ta meplocotepo dladedopéva wo@oALTiola sivat
autda mou amoteAouvTal amo £va HOPLO YAUKEPO-
ANG ouvoedepEvo Pe OU0 popla AlTapwy oEEwv,
£va POplo pwooplkoU 0EE0C Kal £va PIKPOTEPO
TOAIKO HOplo.

Ta ewogoAmidia spgavifouv éva 1olaitepo xapa-
KTNPIOTIKO O OX€on Pe To vePO. H KepaAn tou
Hopiou Toug sival udpO@IAn, evw avtibeta n oupda
Tou popiou Toug eival udpowoBn. MNa 1o Adyo
auto, otav Ta ewo@oALTiola TomobeTnBolv Tavw
OTO VePO, Teivouv va oxnuatioouv éva Aemto
OTPWHA, OTO OTOI0 Ol UOPOPIAEG KEPAAEC Bpioko-
VTal ECA OTO VEPD, VW Ol UOPOPOBEC OUPEG TIPO-
BaAAouv £€w amod tnv eAelBepn em@AveLd.

2Ta KUTTapa, eMeldn Kal To eEWTEPIKO Kal TO E6W-
TEPIKO TOUG TEPIBAANOV £ival USATIKO, TA PWGPO-
Amidia auboppunta cuykpotouv SimAootiBada. Ot
UOPOPIAEG KEPAAEG TOUG OTPEPOVTAL TTPOG TO UdA-
TIKO £€WKUTTAPIO KAl £VOOKUTTAPLO TEPIBAAAOY,
£VW ol uUGPOWPOoBEC OUPEC TOUG «KpUBovTal» GTO
£0WTEPIKO TNG OtmAooTIBAdAG. H «embupia» tou
udpPOWPOBOU PEPOUC TWV PWOEOALTIOIWY va amo-
peUYEL OTTWOONTIOTE TO VEPO KAVEL TA HOPLA auTd
va £AKovTal Kal va mpooeyyilouv otevd to éva e
TO dAMo. Anploupyeital £tol pua otabepn dopn. H
1010TNTa auth eival onEavtikn yla tn cuykpotnon
Kal TN AEITOUPYIKOTNTA TWwY PEPBPAv®Y Tou KUT-
TAPOU, TWV omoiwv KUPLo GOUIKO GUGTATIKO ival
A PWOPOALTTIOLA.

KegdAaio 1

YSpb@pofn oupd YSpO@IAn KEPAAN
I ! A ! 1
o H
o =
AAAANANANANANAS H
\CHZ
T
Il
A~~~ TO—C—H
| (I) CH3
CH;—0—P —H—CH,CH,—N*—CHa
|
(0} CH3

Aoun pwao@oAimidiou (pwopatiouAoxoAivn).

agpag H H H H LEPOPOPa THApATA
eYeYele

, d)— LSPOPINa TUAHaTA
VvEPO

Jupmepigpopd Amidiwy oTo vepo. Xxnuati{ouvv otny emi-
(paveia tou vepoU amAéc oTiBAdES e To UOPOPIAO TUN-
a o€ eman e To VEPO Kai To uOpOYoBo va napauevel
otov agpa.

/

N

~

J

MpocavatoAiouog twv ewo@oAimidiwy o€ voatiko mepiBdAAov: (a) Méoa oto vepd ta popla twv Aimidiwv mpocava-
ToAilovtal LE TIC UOPOPIAEG KEPAAEG TPOC TNV MAEUPA TOU VEPOU Kal TIG UOPOWOBEC OUPEG TOUG va OUYKAIVOUV OE
yia mpoomndbela va «amopuyouv» To VEPO. (B) Mia dimAootiBada Aimidiwv, Onw¢ autn guaviletal oTi¢ KUTTAPIKEG

peuBpaveg.
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ItEpoEIONn

Ta oteposldn Slapépouy amd Ta umoAolma Aumi-
ola w¢ mpog tn dopn Toug. ‘Eva oteposldEg, Tou
gival yvwoTo mEPLOCOTEPO YA TIG APVNTIKEG CUVE-

TMEIEG TOU OTNV UyEia pag, agoU TPoKaAsl aptn-

PLOCKANPUVON, €ival N XoAnoTEPOAN. Oa TPEMEL AZ ZKEOTOYME...

Va ONHEIWOOUNE WOTOCO OTL N XOANCTEPOAN aATO- Eva dropo Bpioketai £5¢) kai moAU
teAel mMapdAANAd GUCTATIKO TWV PEUBPAVWY TwV kaipé oe Siaita pe xaunAd Ainapd,

{WIKWV KUTTAPWY.

Tunpa tg aopTric Tou av-
Bpwnou pe evamoBEoeig
Aimapwv Kat dAAwv ouat-
WV 0Ta ToIXWAtd Tng.

HUETA anod ovotacn Tou ylatpouU Tou.
TeAeutaia Tov AKOUOCEG va AE€l yepa-
10¢ evBouciaolo: «Oa kateBdow tn
X0Anotepivn pou oto pNoEv». [wg
6a tou eényoUoec yiati auto ivai oxi
HOVO €vac avépIKTOoC aAAd Kal avemi-
6uunto¢ oToXx0C;

H «XOAHZTEPINH» ZTH ZQH MAZ

H xoAnotepoAn (ouvnbwe avapépetal we xoAnotepivn) gival €va ote-
POEIOEC KOIVO 0TOUG {wiKoUG opyaviouoUs Kal QUOIKA oTov avepwro,
pla kal amoteAEl oUCTATIKO TWV KUTTAPIKWY HEUBpavwy toug. Juxva
OUwCG n evanobeon XoAnNoTePOANG, o€ ouvoUaouo LE AAAEC OUGIEG, ota
TOIXWUATa TwV ayyeiwv meplopidel Tn diatoun Toug (aptnpPloCKARPUV-

Aoun tou popiou

HO NG X0ANoTEPOANG.

on). AUTO €Xel WG amoOTEAEOUA va EAATTWVETAI 1) Kal va OlaKOTITETAl T&-
Agiwg n pon tou aipatog. AvdAoya L€ TNV £KTAacn ToU (PaivouEVou Kal
TNV Meploxn otnv omnoia cupBaivel mpokaAovvtal MOAAEG avemiBUUNTEG
Kataotdoeig. X 0,TI apopd Tov dvBpwro, o’ autec mepiAauBavetal o
EKQPUAIOUOC TwV (0TWV 1) Kal o 8dvatog toug e€aitiac Olakomng otnv
napoxn aiuyatog, n onuioupyia BpouBwy, TMOU LIETAPEPOUEVOL LUE TNV
KUKAo@opia tou aipatog amoppadlouv ta ayyesia kal n €miBapuvon tng
Agitoupyiag tn¢ kapdidg, mou epyaletal EVIOVOTEPA, WOTE VA OTEIAEl O
0AOKANpPO TOV Opyaviouo thv anapaitntn mocotnta aiyarog.
20BapotepeC MEPIMTWOEIC £ival Ta EYKEPAAIKA EMEICOOIA amo TNV amno-
paén n ™ pnén Twv aptnpiwyv ToU EYKEPAAOU Kal Ta eUppayuarta te
Kapdldg amo tv anoepaén Twv oTepaviaiwyv aptnpiwy.

To kanvioua, n kabiotikn {wn, N 01aTPOEN UE TPOPEG TTOU MEPIEXOUV
o€ unepBoAikn moootnta {wika Aitn, To dyxog Kal KAnpovouIKoi mapd-
YOVTEG EUVOOUV TNV evamobeon AIMapwy ousiwy OTIC apTnpIEg.



MEPIAHWH

. 2TOUG 0pYAVIoHOUG EMKPAToUV Td GTOIXEId
avbpakag, udpoydvo, ouyovo kal alwro,
ylati autda e€acpaiilouv Tn otabepdTnTa KAl mol-
KlAopop®ia ota Blopopla.
Méoa ota kUttapa ot Gopikoi AiBol evwvovtal
HETAEU TOUC HE OHOlOTIOAIKOUG OECHOUG OXNpd-
Ti(ovtag Ta pyakpopopla. Ta apvoééa evwvovtal
HETAEU TOUG He MEMTIOKO Oeopd oxnpartifovrag
TIG TPWTEIVEG, TTOU €XOUV OOHLKO KAl AELTOUPYIKO
poAo.
Ta voukAgoTiOla evwvovtal JETagU Toug oXnHati-
{ovtag ta VoUKAElka oféa (DNA kat RNA). To DNA
dopeitat amd 0£c0EUPIBOVOUKAEOTIOW, EVW TO
RNA dopeital amoé piBovoukAgotiola Kal epgavide-

KegdAaio 1

Tat wg ayyeMagopo RNA (MRNA), wg PETAPOPIKO
RNA (tRNA) kat wg ptBoowpiko RNA (rRNA).

Ta poépla t™g YAUKOING evwvovtal PETAlU Toug
oxnuartiovtag moAucakxapiteg. Ol mMOAUCAKXa-
piTEG APUAO Kal YAUKOYOVO €XOUV ATMOTAUIEUTIKO
pOAo, VW N KUTTAPivn OOUIKO poAo.

Mwa GAAn Katnyopia opyavikwy EVWOEwWV Heyd-
Aou poplakoU Bapoug sival ta Amidia, mou Ola-
Kpivovtal oe oudftepa Aimn, oe @wo@oMmidla
Kal oe otepoeldn. Ta oudétepa Aimn eival amo-
OnKkeg evépyelag. Ta @wo@oAmidia £Xxouv GopIKO
pOAO Kal amd ta oTtEPOEISH N XOANCTEPOAN armo-
TEAEl OUCTATIKO TWV PEPBPAVWY TWV {WIKWY KUT-
Tapwv.

EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

1. TomoBetoTe 0TO OlIAYPAMUA TTOU AKOAOUBEL Toug Opoug: oUvOson, UGPOAUGH, HAKPOHOPLO, HOVOUEPT.

Epunveuote to diaypappa.

2. InUewwote tnv €vOelEn X N A dimAa oe KABe mpotaon, avaloya €Aav To vonud tng eival avtiotoxa

owoTo 1 Adbog.

a) To poplo tou RNA Stapépel amd 1o poplo tou DNA, yiati to RNA gival katd Baon HovoKAwvo.
B) To poptlo Tou DNA mepiéxet Tnv alwtouxo Baon oupakiin (U).

Y) To poptlo tou DNA mepiéxet Tnv mevtoln plBoln.

0) To poplo tou DNA amoteAsital améd 6Uo MoAUVOUKAEOTIOIKEG aAuGiOeg Tou oxnpatifouv OmAN EAIKA.
€) To poplo tou RNA mepiéxetl Tnv alwtouxo Baon Bupivn (T).

ot) Ta povopepn Twy MPWTEIVWV Eival Ta VOUKAEIKA oéa.

0) Mia amd tig 1010tnTeg Tou DNA gival va HETAPEPEL TIG YEVETIKEG TTANPOPOPIEG AANOIWUEVES Kal TPO-

TMOTIOINUEVEG OTIG OUO EMMOUEVEG YEVIEG.

3. Inuewnote tnv €voel€n X A A dimAa os kKabe mpotacn, avaAoyd £av To vonud tng sivat avtiotowxa

owoTo n AdBog.
a) To DNA eivat mpwrteivn.
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B) Ta voukAegotidla €ival Ta HOVOHEPH TWV TPWTEIVWY.

Y) H dopn twv mpwIelvikwy Hopiwv Kabopilel tn Asttoupyia Toug.

0) To HOVOUEPEG TWV TTPWTEIVWY Eival Eva 6AKXApPO.

€) Kabs apvofu mepléxel 6TO POPLO TOU £va oTabepod TURHA mou ovopdletal TAEUPIKN opdda.
ot) H €kBeon tng mpwteivng o€ akpaieg TIPég PH ovopdletal petouciwon.

{) H katdtaén twv mpwTeivwy o€ OOPIKEG KAl AEITOUPYIKEG YiveTal PE KPLTAPLo TN GO TOUuG.
n) Ot udatavBpakeg SlakpivovTal HOVO GE HOVOOAKXAPITEG Kal OLOAKXAPITEC.

0) Ot dloakxapiteg MPOKUTTOUV amod Tn cuvEVwon U0 VOUKAEOTISIwY TNG adevivng.

1) Ot MoOAUCAKXAPITEG TPOKUTITOUV ATIO TN CUVEVWON TOAAWY QUIVOEEWY.

ZUPTTANPWOTE TA KEVA WOTE Ol TPOTACELG Va amodidouv To 6woTd vonua.

Av pia mpwTeivn amoteAsiTal HOVO ATO PId ...ovvevers e , TO TEAIKO 0TAOL0 TNG SLAPOPPWONG TNG
pmopel va sivat péxpl Kat n tpttotayng dopn. Ta ewo@oAimida epgavifouy éva 10laiTEPO XapaKTnpL-
OTIKO O€ OX£on ME To VEPO. H Ke@aAn Tou popiou Toug eival .............. , VW avtibeta n oupd Tou Hopiou
TOuG €ivdt .............. .Ta otepoeldn aviKouy oTNY UPUTEPN KATNYOPId HAKPOHOPIWY TWY ...,
H xoAnotepivn amoteAel GUCTATIKO TWV ............o.n....... TWV ooiieeeeeeeeeeees e .

Ot KUplol TOAUCAKXAPITEG glvatl N .............. y TO v , KAUTO .o . Ot povooakxapiteg Olakpi-
VOVTAL OF .............. s (e (R . H paAtoln mpokumtel and tn Sldomaocn tou .............. pE TN
OLadIKAGIA TNG ..., . H Aaktodn eival To 6aKxapo tou ..................... .

Ta povopepn TwV OLAPOPETIKWY EI0WY HAKpOoHopiwy cuvogovtal PeTafl Toug He Tov (010 TAVTOTE
BACIKO PNXAVIOUO, TTOU OVOHALETAL ......ovveeee. . Katd t dwadikacia autn to éva PovOUEPEG XAVEL
EVA oo 3 EVO TO AANO ..o e, . Av peta&u Twv Hakpopopi-
wv avaldntouoeg to Mo Olade0opéVo Kal TOAUSIACTATO 0T Hop@n Kal tn Asttoupyia poplo, apyd n
ypnyopa 0a KAatéAnYeg OTLG ................... .

Ot dUo kAwvol Tou DNA cuykpatouvtal HETAEU TOUG HE ..ooovvviiirs o . To poplo tou DNA é-
PELTIC cooieiiieis e, . To oluvolo Twv popiwy tou DNA £vOG KUTTAPOU ATIOTEAEL TO ................
................. . To DNA tou eUKapuwTIKoU KUTTApOoU BpioKETaAl KUPIWG HECT OTO .............. . MIKpO HEPOG TOU

UTTAPXEL OTA PITOXOVOPLA KAl OTOUG ................... .
Meptypdyte ta técoepa mimeda opyavwong TwWY TPWIEVWY.

Mia TpwTeivn Xavel tTn AEITOUPYIKOTNTA TNG Uotepa amd Béppavon otoug 80°C. Mwg xapaktnpiletat
TO OXETIKO (PALVOHEVO Kdal TToU o@EiAeTal;

To RNA dwagépet amd 1o DNA, yiati to RNA:
a. sival cuvnbwg HoVOKAwWVo

B. mepLEXEL TO 0Akxapo piBoln

Y. TTEPLEXEL OUPAKIAN

0. yla 0Ad Ta mapamavw

EmAEETe T cwoth amavinon.

Meptypdyte tn dopn Twv VOUKAEIVIKwY 0f€wv (DNA, RNA). Avagéparte Tig 6lagopg Twy 600 Hopiwy
o€ 0,TL agopd Tn dopn, TN AEITOUPYIa TOUG KAl TIG TEPLOXEG TOU KUTTAPOU OTIOU GUVAVTWVTAL.

AvaEpate Toug KUPLOTEPOUG TOAUCAKXAPITEG Kal To BloAoyiko poAo Tou Kabevag.
H uTTGAANAOG ToUu KUMIKEIOU TOU GXOAEiOU 0aG, 6ag MPoTEivel Eéva emdopmio, diaBeBalwvovtdg oag Ot

Ogv TepléXel UOATAVOPAKEG. H ETIKETA TOU TTPOIOVTOG avapEPEL OTL TTEPLEXEL oakxapaln. Zag eime Tnv
aAnBela n uTAAANAOG; AlTloAOYNOTE TNV ATAVTINOH 0AG.



KegdAaio 1

11. ZUPTTANPWOTE TOV TVAKa TOU aKoAoUbEi:

Makpopopio Movopepég Asitoupyia

DNA

FA\ukoyovo

‘Ev{upo

12. AiatoAoynoTe yiati eival onPaviikog o poAog NG MAEUPIKAG opddag (R) Twv apvogéwy.

13. AITIOAOYNOTE TO YEYOVOG OTL TO TMARBOC TwV OLAPOPETIKWY TTPWTEIVWY TTOU UTIAPXOUV o€ £va KUTTAPO Kda-
Bopilel To TANBOC TWV OLAPOPETIKWY AEITOUPYLWY KAl GOHIKWY XAPAKTNPIOTIKWY TOU.

14. Mia mpwrteivn €xel poplakd Bapog 34.000 kat amoteAsital amd TECCEPLG TOAUTIEMTIOKEG AAUGIOEG,
Tou gival ava OUo Opoleg. Av n pia amd autég €xel poplakd Bapog 9.000 kat to pECO Hoplako Ba-
po¢ Twv apivoféwy eivat 100, va Bpeite tov aplOud twv apvoféwv Kabe mMOAUTEMTIOIKAG aAucidag.
ZHM: Na pnv An@Bei umoyn n agaipeon popiwv vepou KATA TO GXNUATICHO TwY TEMTIOIKWY OECHWY.

AZ EPEYNHZOYME...

1. ETopdote £va evnEPWTIKO QUAAAGSIO Yld TOUG UTIOAOLTTOUG HABNTEG TOU OXOAEioU 6ag, HE TO
omoio Ba TOUG EVNHEPWVETE YId TIG EMMTWOELS TNG EAAEWYNG Twv otolxeiwv Na, K, |, P, Fe,
Ca, Mg, Zn, Co amd tn dlattd pag. Avag@éparte £Miong mola £ivatl Ta KUpLOTEPA TPO@IUA - TINYEG
AUTWY TWV OTOIXE(WY.

2. Etoipaoce povog N og ouvepyacia pe GAAOUG SUPHABNTEG Gou £va ApBpo yia TNV TOTIKN EPNHE-
pida OXETIKO Pe TN XOANOTEPOAN (X0AnoTtepivn). Oa MPEMEL W’ AUTO VA EVNUEPWVETE HE ATTAG
TPOTO, Kal MAPAAANAA HE EMOTNHOVIKN aKpiBeld, yia To €i00¢ Tou popiou autoU Kdat To pOAo
TOU 0TN AELTOUPYia TOU KUTTAPOU KAl YEVIKOTEPA TOU opyavicpou. Mowa eival n oxéon Tou popi-
OU autoU pE TNV apTNPLOCKANRPUVON, Ta KapSIaKd Kal Td YKEPAAIKA EMELCO0LA, TNV TAPEUTO-
Olon ™G KUKAopopiag ota akpd; Mwg Pmopel va eUMAEKETAL N UWPNAR apTnPLaKK TEoN HE Ta
Tapamavw @avopeva; Oa nrav emiong evola@Eépov va SlEpEUVACETE, AELOTOLVTAG WG TTNYES
TANPOPOPNONG TIG UTINPEGIEG UYEiag Kal £10IKOUG EMOTAHOVEG TNG TTEPLOXNG 0AG, TO TTOGOOTO
TWV ATOHWY HE OXETIKA TPOBANUATA KAl TN oXEon Tou Tpdmou {wNng Toug (£i60g SlaTpoPng,
KATIVIOHd, CWHATIKN AoKNoN K.d.) HE TNV EUEAVvIon TwV TApandvw TpoBANPATwY.

3. AlepeuvnOoTE TO POAO TNG KUTTAPIVNG WG GUCTATIKOU TWV TPOPWY OTOV avBpwITvo opyavicuo,
AapBavovtag umown OtL 6g SlacTAatal Katd tny meyn.

4. AigpguvnoTe Toug AGYOUG YLd TOUG OTTOIOUG OPLOHEVEG Hovadeg eme€epyaaniag Tpo@ipwy «udpo-
YOVWVOUV>» TA (PUTIKA €Aala TpLy ta SlaB£00UY 6Ta KATaothpata Tpo@ipwy. Ao thy damoyn
NG UYElag, Tt £ival TPOTIHOTEPO VA KATAVAAWVOULE, TA USPOYOVWHEVA PUTIKA £Adld 1 Ta pn
udpoyovwpéva; MpooTabnoTe va TEKUNPLWOETE TNV ATOWN 6ag KAl EVNUEPWOTE YId TA ATOTE-
Aéopata NG €pEUVAG 6ag KAl TOUG UTTOAOLTTIOUG HaBnTég Tou oxoAsiou oag, pe Eva apbpo otn
OXOALKN £@nuepida N €va evNUEPWTIKO GUAAASIO TToU Ba ETOIPACETE OXETIKA HE To Oépa Kat 6a
TOUG TO HOIPACETE.

5. YOBEoTE OTL £XETE TNV €UBUVN TNG TTPOETOAGIAG TOU (paynToU yid Hid Katacknvwon Kat O€Ae-
TE TO (PAYNTO VA Eival UYIEWVO YA TOUG KATACKNVWTEC. Od XPNGIHOTIOIoUCATE (PUTIKO AAOL (TT.X.
€AAg) N {wiko Boutupo; Amavtnote, agpoul epeuvioete To Bépa. EEnynote kal otoug cuppadn-
TG 0ag yla molo Adyo Ba maipvate tn GUYKEKPIUEVN ATTOWAON.
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Weudoxpwyatikn pikpopwtoypagia amo
NAEKTPOVIKO UIKPOOKOTIO, OToU Olakpi-
vetal XAwponAdoTiG OTO ECWTEPIKO TOU
OmoioU UTIAPXEl £vag aUUAOKOKKOG (Xpw-
patiopévog pol).

2.1
2.2

2.3

KewaAaio 2

KYTTAPO: H OEMEAIQAHZ
MONAAA THZ ZQHZ

To TOPTPETO TOU EUKAPUWTIKOU KUTTAPOU
MAaopatikn PePBPAvN: To AETTO cUVOPO
avdaupeoa otnv abla UAn Kat otn {wn

Mia mepLynon oTto ECWTEPIKO TOU KUTTAPOU



AIAAKTIKOI 2TOXOI

210 TEAOG TNG HEAETNG AUTOU TOU KEWPAAaiou
Oa pmopeite:

e Na avayvwpilete To KUTTAPO w¢ TN BepeAiw-
on povada tng {wng.

e Na OlakplveTe OPOLOTNTEC Kal OlagopEC avda-
HECA OTO EUKAPUWTIKO KAl TO TPOKAPUWTL-
KO KUTTapo, OMw¢ Kal avapeoa oto {wiko
KAl TO (PUTLKO.

e Na dlakpiveTe TPOTIOUC EMKOLVWVIAC HETAEU
TWV KUTTAPWV.

e Na meptypagete tn dopn Kat tn Asttoupyia
TWV KUTTAPIKWY 0pyavidiwy EeKIvwvTag
amo tn HePBpAvNn Kal KATaAnyovtag otov
upnva.

e Na Teplypd@eTe T0 POAO TWV KUTTAPIKWY
opyavidiwyv otn {whn ToU KUTTAPOU.

e Na OlaKPIVETE TN OXECN TTOU UTIAPXEL HETAEU
TWV opyavidiwy ToU KUTTAPOU Kal Tov TpO-
o JE Tov omoio cuvepyadlovial autd yla tn
Ole€aywyn TwWV KUTTAPIKWY AELTOUPYLWV.

e Na CUOXETI{ETE TIC KUTTAPIKEG AEITOUPYIEC
HE TIC AstToUpYiEC oTo eMiTed0 TOU OpyavIGHOU.




KegdaAaio 2

To LIKPOOKOMIO LE TO omoio 0 P. Xouk €kave TIG
\napatnpr'loag ToU.

~

MlCl and tig emolwEelg Twv Ouokwy Emotnuwy
glval va meplypdayouyv Kal va €€nynocouv tn doun
Kal TIg 1010TNTEG TNG UANG, EeKlvvtag amod ta pi-
KpOTtePA OOHIKA CUOTATIKA TNG. H atopikn Bswpia
amoteAel TNV mpayyatomoinon autng tng emdiw-
&ng yia tnv UAn yevika. Katt avaioyo gival n Kut-
Tapikn Bswpia, mou BondA Opwg oTNV TEPLYPAPn
NG OOMNG Kal TwV O0TATWY TNG £UBLag UANG.

To 0Tt 6ot ol opyavicpoi amoteAoUvtal amo KUT-
Tapa sival yvwotd kal cuvibwg dev aicbavopa-
OTE TNV avAyKn vd TO OXOAIACOULE EKTEVEQTEP.
AUTO OpWG TOU oNpEPA Hag aivetat amid Kat
autovonto ival To amotéAeopd Hlag oElpdag Me-
AETWV, TAPATNPNCEWY KAl CUUTIEPACHATWY, Td
omoia dpKecav meploootepo amo 170 xpovia.
Tnv apxn €kave To 1665 o P. Xouk, otav avépepe
yla mpwtn @opd tn AéEn «KUTTapo», Tapatnpw-
VTaG, PE TO OIKAG TOU KATAOKEUNG HIKPOOKOATILO,
AEMTEG TOPEG PEANOU Kal Oxt {wvtava kuttapd.
H kuttapikn Bswpia Slatunmwlnke apyotepd, To
1838-39, amd toug M. ZAdwvtev kat T. XBav, mou
umoothplEav ot «n OgpeAlw’dng oK Kat Ael-
TOUPYIKN Hovada OAwV TwV OpYavioHwyv gival
TO KUTTApO>. AUTO onpaivel 0Tt To KUTTAPO gival
N Hikpotepn dopn otn @Uon 6Tou ep@avidetal to
pawvopevo g {wng. H Bswpia autr oAoKAnpw-
Bnke MOAU apyotepa, To 1885, amod to P. Bipxog
pE TNV TEpipnun B€on Tou «kABe KUTTApO Tpo-
£pXETAl Ao £va KUTTAPO>.

H kuttapikn Bewpia otn olyxpovn €kOOXN TNG

umootnpilel OTL:

« ‘OAol ol opyavicpol amoteAoUvtal amd KUtTapa
Kal amd KUTTApIKa mapaywyd.

« 'OAa ta KUTttapa dopouvtal amo TiG iBlEG XNUIKEG
EVWOELG KAl EKONAWVOUV TTapdpoleg HeETaBOAL-
KEg Olepyacieg.

 H Asitoupyia Twv opyavicHwy ival To amotéAe-
opa ™G SUAAOYIKNG Opdong Kat aAAnAemiopa-
ONG TWV KUTTAPWYV TTOU TOUG AMOTEAOUV.

o Kabe kUttapo mpoépxetatl amo tn diaipeon mpoi-
TTAPXOVTOG KUTTAPOU.

Ta kUtTapa, pPe KPLTAPLO TNV TOAUTIAOKOTNTA TNG
KATAOKEUNG TOUG Kal Kupiwg tnv Umapén n oxt
HEUBPAvNG ou MEPIBAAAEL TO YEVETIKO TOUG UAL-
KO, OlaKPivovTal 6€ MPOKAPUWTIKA KAl OE EUKA-
PUWTIKA. H dopn TwV EUKAPUWTIKWY KUTTAPWY,
OnAadn OpIOHPEVWY HOVOKUTTAPWY Kal TwV To-
AUKUTTapwV opyavicpwy, eivat ocuvBetdtepn. H
HeUBpavn mou MePIBAAAEL TO YEVETIKO UAIKO OXN-
patiel pali Y’ autd Tov mMupRva TOU KUTTAPOU
(kGpuo=mupnvag, EU=KAAwG — KAAd oxXnUATiopE-
vog Tupnvag). Avtifeta, ota MPOKAPUWTIKA KUT-
Tapa (Baktipla Kat kuavoBaktnpla), mou eival
anAoUoTePd, TO YEVETIKO UAIKO Ogv mepIBAAAETaL
amo pepBpdvn Kal CUVETWS OV UTIAPXEL TUPA-
vag. Oswpeital 0Tl Ta MPOKAPUWTIKA KUTTApQ,
Katd tnv e€eMIKTIKN dladikacia, mpolumnpéav twv
EUKAPUWTIKWV.
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TO NMOPTPETO
TOY EYKAPYQTIKOY
KYTTAPOY

2.1

'EXOUpE oilyoupa Ofl €IKOVEG KAl OXNPATA E£UKA-
PUWTIKWVY KUTTApwV. Ol AMEIKOVICELG AUTEG, OGO
ETMTUXNPEVEC KL av €ival, dnuloupyouv cuxvd Tnv
EVTUTIWON OTL £VA EUKAPUWTIKO KUTTAPO €ival pua
emimedn kat adpavng Kataokeun. H mpaypatiko-
™ta Opwg sivat dlaopetikni. Ta kUTTtapa amo-
teAoUV Tplodldotateg OOUEG, TTou o@ulouv amo
0pactnplotnta. Meplka amé autd £xouv Ouva-
TOTNTA Kivnong, xdpn o€ €0IKEG OPEG TTou Ola-
Bétouv, evwy AAAa pmopouv va GUAAdpBavouv
™V TPOYN TOoug PeTaBAAAoOvVTAG TO OXAHA TOUG.
YTApxouv OpwG Kal IBLIOTNTEG TTOU £ivdal KOVES yia
O0Aa ta KUTTapa, OmMwg N PETAPOPA OUGLWY OTO
£0WTEPIKO TOUG, N aAAayn BE0NC TwV KUTTAPIKWY

dopwv, otav autod sival amapaitnto, Kat ol ToAU-
TMAOKEG BLOXNUIKEG OlEPYAGIEC.

Ta kuttapa €aANou dev sival OAa idla. Xtov av-
Bpwro, yia mapdadstypa, umdpxouv 100 mepimou
OlA@OPETIKA £i0n KuTTdpwy. Kabéva €xel Tn dikA
TOU XAPAKTNPLIOTIKN HOP®N Kal KAVEL Pld GUYKE-
KplUEVN Acttoupyia. Kamola €xouv £MPNKEG OXN-
pa kat duvatotnta cUCTOANG, AAAA £XOUV AETITEG
TMPOEKTAOCELC, HE TIG OTOlEC PTTopoUV va PetaBiBa-
{ouv Kal va O6éxovtal pnviparta, kat dAAa sivat
TMAQTIA KAl £XoUV KAAuTTApLo poAo.

Eivail emopévwg 0UokoAo, av oxt aduvato, va Ka-
VOUE Hta 0AOKANPWHEVN TTapoUsiacn Tou KUTTA-
pou pe Bdon €va povo oxnua n pia meptypagn.
MNa va Eemepaotei autn n GUcKoAia, KatageUyou-
HE OTNV TEPLYPAPN EVOG OUCLACTIKA avUTTApKTOU
Kuttapou. Eivalt autd mou ot BloAdyol ovopalouv
«TUTMKO KUTtapo». ‘Eva kiUttapo OnAadn To
OTol0 CUYKEVIPWYEL OAA TA KOlvd yvwpiopartd.
Ag TO yvwpicoupe Aomov...

/

N

Ta kuttapa tou avlpwrivou opyaviouoU OlaPEPOUV onpavtika UETaEl ToUG OTO OXNEA Kal OTIG AEITOUPYIES
TouU €MITEAOUV. H oxéon eyEOOUC TwV KUTTAPwWY, OTWG mapouctdletal otnv £ikova, gival mpayuatikn.



MéEyeBog Twv KUTTApwv

Ta kUttapa, ywa va oatnpouv tn AELTOUPYIKO-
TNTA Toug, £ival uToxpewpéva va Bpiokovtal o€
pla Slapkn avtaAAayn ouclwv He To mepBAAAoV
TOuG. ‘OpWG TOCO N €l0aywyn XpPAGIHWY OUGLOY
amd o mepIBAAAOV Toug 660 Kat n amoBoAn axpn-
OTWYV OUCLWV G’ AUTO YiveTal HECW TNG EEWTEPIKAG
EMPAVELAG Toug. ‘'Oco peyalUtepn eival Aomdy n
EMPAvELT aUTh TOoo peyaAltepn sival Kat n ou-
varotnta avtaAAayng ouclwy e To epIBAiAov.
210 KUTTApPO, EKTOC ATO TNV avIAAAayr ouclwy,
N omoia KAAUTTEL TIG HETABOAIKEG AVAYKEG TOU,
yivetal kat avtaAAayr ousclwy - PNVUPATwy. Xdpn
OTd UNVUPATA autd To KUTTAPO «ETMKOWVWVEL» HE
1o MEPIBAAAOY TOU Kal «avTuAdpBavetal» TG He-
TaBoAég mou ocupBaivouv ¢’ autd. Me Bdon Tig
TANPOYOPIEC auTEG evappovilel TIG AELTOUPYIEG
TWV EMUEPOUG TUNUATWY Tou. H petaBiBaon twy
HNVUUATWY amd To eEWTEPIKO OTO E0WTEPIKO TOU
KUTTApou, aAAd Kal OTO E0WTEPIKO HETAlU Twv
OlaWOPETIKWY TEPLOXWY TOU, Ba TPEMEL va Yive-
Tal ye taxutnta. Auto Pmopel va mpaypatonoun-
Bl yOVO av To KUTTAPO EXEL OXETIKA HIKPO OYKO.
Mpdypaty, To oXAUA TWY KUTTApwV gival TETolo,
WOTE AUTA va €XOUV HIKPO OYKO Kdl GUYXPOVWG
N YeyaAUtepn duvartr MQAVELD TTOU AVTIOTOIXEL
otov Oyko autd. ‘ETol kavomololy Tautoxpovd
Kal Tig OUo mPoUToBECELG: HEYAAN EMPAVELT Yid
AVETEG avTAAAAYEG OUGLWY Kal UTTo0oXn PNVUpd-
TwV, Kal HIKpo OYKo yia £ykaipn petaBiBaon twy
HNVUHATWY OTO E0WTEPIKO TOU KUTTAPOU.

MoAumAoKOTNTA TNG KATACKEUNG
dlapeploparonoinon

Eivat ydAAov €UKOAO va CUU@WVACOUUE OTL TO
oUVOAO TwV £EAPTNUATWY EVOG ATTOCUVAPHOAOYN-
pévou poAoytoU Oev umopel amd Pdvo Tou va pag
Oci€el v wpa. 'Etol kat éva udatikd OlaAupa,
TTOU TEPIEXEL OTN OWOTN avaloyia 6Aa ta cucta-
TIKA PEPN €VOG KUTTAPOU, OV PTTOPEL va eKONAw-
o€l TO palvopevo g {wng.

Auté Tou Acimmel Kat otig U0 TEPIMTWOELG Eival
ekeivn n opyavwpévn oopn mou Ba e€ac@aiile
TN GUVEPYAGIA TWV HEPWY, WOTE TEAIKA Péoa amd
auTh T ouvepyacia va avadelxtel pua eviaia Aet-
Toupyia.

211G oeAideg Tou Ba akoAouBrcouv 0g Ba acxoAn-
BoUpe BEBawa pe Ta poAdyla. Ze 6,TtL apopd OpwG
Ta Kuttapa, 6a mpoomadbnooupe va Bpoupe TNV
amavtnon «OlEPEUVWVTAG> TN OOUN Kal TIG EMYE-

KegdaAaio 2

Ta oKTW pIKpA KUTTapa €xouv MOAU UEYAAUTEPN ETIPA-
VEIQ OE OXE0N LE TO £va KUTTAPO TOU 0 OYKOG Tou €ivai
TO OUVOAO TWV OIKWV TOUG.

pouG AslToupyieg Toug. Eekvwvtag tnv mapath-
pnon pag 6a cUPEWVYACOUUE ciyoupa OTL apKEl
pia povo patd pag otnv €lKOva €vOg «TUTIIKOU
KUTTApouU», yld va OlamoTWoEL KAveig TNV mMoAu-
TAOKOTNTA TNG OOUAG TOU Kal TNV €vtovn Tapou-
oia pepBpavwy.

MepBpavn to oploBetel amd 10 EWKUTTAPIKO TIE-
plBAAAov. MeuBpavn mepIBAAAEL TOV TTUPHVA TOU.
MepBpaveg emiong dlacxifouv To KUTTApOTAAcHa,
OnAadn TNV MEPLOXN AVAUECSA OTNY TUPNVIKA Kdal
oTNV MAACUATIKN HEPBPAVN. AUTO €XEl WG ATo-
TéAeopa tn OlAPEPIOPATOTIONCN TOU ECWTEPIKOU
Tou Kuttdapou. KaBéva amd ta «dwapepiopata»
£XeL TN OIKNA TOU Pop®n Kal Asttoupyia. Autd ta
«Olapepiopara~» eival Ta KUTTaplka opyavidla,
ToU Ba Ta PEAETICOULE OTN CUVEXEL.

4 )

. J

Tunpa tou KUTTapikou okeAeTou. Qwtoypapia ano nAe-
KTPOVIKO LIIKPOOKOTIIO XPWHATIKA EMEEEPYACUEVN.
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MAAZMATIKH
MEMBPANH:

TO AENTO ZYNOPO
ANAMEZA ZTHN ABIA
YAH KAI ZTH ZQH

2.2

MAaopatikn pepBpdvn ovopdloupe authv Tou
OploOETEl TO KUTTAPO OE OXEON HE TO €EWTEPIKO
Tou mepIBAMAov. Ot AslToupyieg TNG, OTIWG Kal Ol
AEITOUPYIEG TWV UTOAOITIWY KUTTAPIKWY OOHWY,
amoppéouv amo tn 6oun tng. Eivat Aomov Aoyiko
va apxiooupe tn PeAETN pag pe Tn Sopn TG TAA-
OMATIKAG HEUBPAVNG.

Aopn TNG MAACHATIKAG HEUBPAVNG

ZAHEPA UTTAPXOUV OLAPOoPA HOVTEAA Yid TN PEAETN
™G SopNg Kal TnNG AslToupyiag Twv KUTTAPIKWY
peuBpavwy Kat 6’ autd Bonbnoe n avamtuén tng
NAEKTPOVIKNG HIKPOOKOTIAG KAl AAAWY TEXVIKWY.
To povTtéAo mou 0eXOUAcTE oRPEPA €ival AuTo Tou
«pEUOTOU HwodikoU», Tou Tpotddnke to 1972
amo toug X. Zivykep Kat T. NikoAcov. ZUp@pwva
HE TO POVTEAO AUTO, Ol PepBpAveg amoteAouvtal
amd pa SumAootiBAada, @wo@oMTSiwy Kupiwg,
avapeoa ota omoia mapeuBAAAoOvVTAl OTEPOELON
OTWG N XOANCTEPOAN Kal TPWTEIVEG, Ol OTOIEG

gite Bpiokovtal otnV €mM@Aveld TG HeEPBPAvVNG
gite Bubilovtal 6To £0WTEPLKO TNG €ite TN dlamep-
voUv Kabeta, oxnuartifovrag £va €idog pwodikou.
Tuxvd, mpwrteiveg aAAd kat Auridla tng mAaopa-
TIKNG PePBpavng epgavifovtal cuvoedspéva Pe
udatavbpakeg (odkxapa).Ta clvOeta autd po-
pla ovopdalovtal YAUKOTIpWTEIVEG i YAUKOALTTIOIa
avtiotolxa.

Ta udpOPIAA TUAHATA TWV AUMSIWY oTpEPovTdal
TPOG TO £VOOKUTTAPIKO KAl TPOG TO €§WKUTTAPL-
KO TepIBAAAOY, Tou eival udatikd. Avtifeta ta
udpooBa Tunuata, OnAadn Ol OUPEC TWV Pw-
O0@OMMSiwY, OTPEPOVTAL TIPOG TO ECWTEPIKO TNG
KATAOKEUNG, WOTE va amo@eUyouv TNV EMaA®n
TOUG HE TO VEPO.

Ot €AEelg Tou avantuocovtal PHETAl Twv udpoL-
AWV TUNHATWY KAl TWV Hopiwy Tou vepou, Kabwg
Kal ol €AEelg Twv UGPOPOBWY TUNHATWY HETAEY
Toug, mpoodidouv otn HepPBpdavn otabepotnta,
Xxwpig TapdAAnAa va tnv Kavouv otatikn. H ovo-
pacia «peuctod Pwodikoe» amodidel akplBwg tn
ouvatoTNTa TMoU €XOUV TA TEPLOOOTEPA Ao
KAl apKETEG Ao TIG MPWTEIVEG TNG HEPBPAVNG va
oAcBaivouv mAayiwg, aAAalovtag Béon pe yelTo-
VIKA TOug popla.

H dwatipnon tng peuctoTNTAg TWV HEPBpavwy
£XEL HEYAAN onpaocia yia tTn Asttoupyia Toug. Mep-
Bpdaveg mou £xouv «otepeomolndei» mavouv va &i-
val AELTOUPYIKEG, YlaTi TOAAEG ATO TIG MPWTEIVEG
Toug adpavorolouvtat.

(
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MoVTEAo «peucToU pwaoaikoU» yia tnv mAacuatikn HeuBpavn.
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Anédeién tng duvarotntag pETakivnong twv
MPWTEIVWV NG peuBpavng mAayiwg.

H METAKINHZH TQN MPQTEINON
THX MEMBPANHX

‘Eva xapaktnpioTtiko Twv pePBpavwyv, moAu
ONUAvVTIKO yla OlAPOPEC AEITOUPYIEC TwV
KUTTdpwV, €ival n ouvarotnta twv npwrel-
VIKWVY HOPIwV TIOU TIC CUVICTOUV vVa LETAKI-
vouvtal nmAayiwg. Aev ntav BéBaia ano tnv
apxn yvwoto Kal mépacav MoAAd xpovia
EPEUVWV Kal TEXVOAOYIKWY EEAIEEwWY, EwG
OTOU TPOCOIOPICTOUV IE akpiBeia n doun
Kal ta AEITOUPYIKA XAPAaKTNPIOTIKA TwV
HeuUBpavwy, mou o0nynoav In OKEWn Twv
EPEUVNTWY TIPOC auTh TNV Katevbuvon. 2n-
LEpa gival ToAU eUKOAO va anodeIxXTei, aAAd
Kal va mapatnpnOsi, n Kivnon twv npwrei-
VIKWV popiwv t¢ peuBpavng pe @Bopilo-
vta popla. Xnuaivoupe MPWTEIVIKA popla
NG UEUBPAVNG KUTTAPOU TOVTIKOU Kal KUT-
Tdpou avBpwmou e OlaPOPETIKEG pBopi-
{oUCEC OUCIEC. 2T OUVEXEIQ TIPOKAAOUUE
ouvinén Twv OUo KUTTApwV. Meta amo uia
WpPa ol O1aWOoPETIKA ONUACUEVES TIPWTEIVEG
Bpiokovtal avakateleEVeG o€ 0AOKANpn tnv
EMIPAVEIQ TOU KUTTAPOU TIOU £XEI TIPOEABEL
amno tn ouvtnén twv ovo.

21n OlatApnon TN PEUCTOTNTAG TWV HEUBpavwy
ONUAvTIKO poAo Tailel n XoAnotePOAn, £va ote-
POELOEG TTOU TTAPEPBAAAETAL PETAEU TWV PWOPO-
Amdiwy.

2e 0,TL aPopd To POAO TWV TPWIEIVWY TNG HEY-
Bpdvng, dAAeg amd autég amoteAoUuv GOHIKA Gu-
OTATIKA TNG KAl AAAEG £XOUV AEITOUPYIKO poAo.
EAéyxouv, yla mapddelypa, tnv £icodo n £§o0do
ouclwy, d£xovTal Kat HeTaBiBAalouv 0To E0WTEPIKO
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Optouéva Aimiola kai mpwrteiveg €xouv Tn duvarotnta
va oAicBaivouv mAayiwg, kai onavia kabeta, aAAalo-
vtag 6€on otnv mAacuatikn pepBpavn.

TOU KUTTApOU pnvupata ano to meptBAAiov K.d.
KaBe pepBpdavn mou €XEL TN XApAKTNPLIOTIKN OioTL-
Bn dopn ToOU TEPLYPAPNKE ovoudadletal amAn otol-
XE1WONG PEUBPAvN.

Ag1Toupyieg TNG MAACHATIKAG

HepBpavng

Ol eK(PPACEIG «EEWTEPIKO GUVOPO TOU KUTTAPOU»,

«Oplo avApPESa OTO KUTTAPOTAACHA KAl OTO £€w-

KUTTApIKO mepIBAAAOV» K.d., mou amodidovtal

OTNV MAACHATIKA HEPBPAvN, iowg tnv adlkouv Al-

YAKL, ylati, evew mpoBAaAAouv tov mabntikd poAo

NG OTNV 0PLOBETNGN TOU KUTTAPOU ATOKPUTITOUY

NV KaBopLoTIKN GUPPETOXN TNG 6€ AAAEC KUTTAPL-

KEG AslToupyieg, OMwg eivat:

o O £Agyx0G TOU £(00UC TWV OUCLWV TTOU EICEPXO-
vtal i e€€pxovtal amo to KUTTapo.

o H umodoxn Kal n gppunveia pnvupdtwy amo to
mepIBAANOY TOU KUTTAPOU.

Metagopd ouciwyv SlaPECOU
NG MAACHATIKAG HEUBPAVNG

Eival eUKoAo va Katavorooupe OTL av n PepBpa-
vn Atav éva tedsiwg adlamépacto mepiBAnua,
10 KUTtapo Oa nAtav avikavo va TPocAdBel TIg
amapaitnteg OpeNTIKEG ouoieg, va amoBAaAsl ta
axpnota mPOoIovVIa Tou HeTaBOAIGHOU Tou, aAAd
Kal va e€ayayel oucieg mou UmopoUV va Xpnotpo-
moinBolv aAAou otnv TePIMTWon MOAUKUTTApWY
opyaviopwy. Av maAlL n pepBpdavn Atav TeAEiwg
dlamepatn amo KAbe xnUIkA ouasia, TOTE N XNUIKA
olUotaon tou Kuttapou Os Ba pmopouce va dia-
npnOsl.
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Oa ywotav, Adyw O1axucng, EVIEAWG OpoLd HE TN
XNUIKA oUotacn Tou mepBAAAovTog tou. 'Etol Oa
EXAVE TNV UYNAN CUYKEVIPWON EKEIVWV TWV OU-
OTATIKWYV TIOU €ival amapaitnta yia v ekOnAw-
on Tou @atvopévou tng {wng. Eivat Aowmov @ave-
PO OTL n doun TNG MAACUATIKAG HEUBPAVNG TTIPETEL
va kabopilel moleg amo Tig OLAWOoPES ouasieg Ba tn
dlamepvouv eUKoAa Kal moleg Ba tn diamepvouy
O0UoKoAa 1 Kat kaBoAou. Me aAAa Aoyia, n pep-
Bpavn MpEMEL va ival EKAEKTIKA Slamepatn.

Ot uocloAdyol dlakpivouv Tpelg KUpLoug TUTTOUG
HETAOPAG OUCIWY PEOW TNG HEPBpAvng. Tnv ma-
ONTIKA PETAOPd, TNV EVEPYNTIKA HETAPOPA
Kal Tnv evOoKUTTWON Kal £EwKUTTWON.

Madntikn petagopa

H mabntikn HETa@opd ouctwy Old HECOU TG TAd-
OHATIKAG HEPBPAvNG yivetal pe dUo TPOToUuG. Me
n S1dxuon Kat ThV Wopwon.

Alaxuon: Me Tov 0po Alaxuon, YEVIKA, XApaktn-
pifoupe TNV Tdon twv popiwv va diacmeipovral
amo TIG MEPLOXEG UWPNANC CUYKEVIPWONG TTPOG TIG
TIEPLOXEC XAUNANG CUYKEVTPWONG.

® EEWKUTTAPIKOG XWPOG
® EVOOKUTTApIKOG XWPOG

® Mopia vepou

H wopwon os {wikad kuttapa
(epuBpa aipoopaipia).

Ma mapddelyyd, n CUYKEVTPWON 0EUYOVOU OTO
€EWTEPIKO TOU KUTTAPOU ival uYnAn o€ 6XxEon HE
QuTAV OTO ECWTEPIKO TOU KUTTAPOU, YLATi EKEL TO
0EUYOVO KATAVAAWYVETAlL CUHHETEXOVTAG OE AVTL-
O0paocelg Tou PetaBoAiopou. H dlagopd auth otig
OUYKEVTPWOELG 00NYEl Ta popla tou oEuyodvou 6To
E0WTEPIKO TOU KUTTAPOU. AvtiBeta n uywnAn ou-
YKEVTpwON Ttou Olo€eldiou Tou avBpakda oTo eow-
TEPIKO TOU KUTTAPOU (MAPAYETAL CUVEXWG KATA TIG
avtidpdoelg tou petaBoAiopou) to odnyei £€w amo
autd, OTOU N CUYKEVTPWON €ival xapunAotepn.

‘Qopwon: Eivar pla €0k mepimtwon oldxuong
Hopiwv vEPOU PEOW MHLAg NUITEPATAG HEUBPAvNC.
Eivat 1dwaitepa onpavtiki dadikacia yua ™ {wi
Kal TN A£ITOUPYIKOTNTA TOU KUTTAPOU, YLATi N
TAQOPATIKA HEPBPAVN, EVW EMTPETEL TN OLEAEUCN
popiwv vepou, meplopilel n epmodilel oAoKANpw-
TIKA TN OLEAEUCN OUGLWVY TIOU €XOUV HEYAAO E-
yeBoc. 'ETol, 6tav n evOOKUTTAPIKI CUYKEVIPWON
plag ouciag givat peyaAutepn améd v e€wKuTta-
PIKN, Yla va eMEADEL LlooppoTIia, EIGEPXETAL VEPD
oTo KUTTApo. XTnv avtibetn mepimtwon, otav n
EVOOKUTTAPIKNA GUYKEVTPWON Hlag ouasiag eivat pi-
KPpOTEPN aTd TNV £EWKUTTAPLKN, £EEPXETAL VEPOD.
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H wopwon o€ gutika kuttapa.

H MAAZMATIKH MEMBPANH ZTHN EXEAIEH THX ZOQHZ

Mptv amo 4 €wg 3,5 Oloekatoupvpla mepimou xpovia, péoa oti¢ apxeyoveg Badacosg tng I'ng, pe
Olapopetika 0edopéva o€ 0,TI apopad TG oUVONKeG Tou epIBAaAAovtog, €va «OldAuua» amo XNUIKEG
0UOCIEC dpxIoE va EEPeUyEl amod TOUG amAoUG (PUOIKOXNUIKOUG VOUOUG Kal va eKONAWVEL ia UToTU-
nwon BioAoyikn Opactn-
4 "\ piotnta. Hrav o npwtog
KpIKOG 0Tn Lakpld aAuai-
da tn¢ {wng, Mou PTavel
WG TIC UEPEC LaG.
Tinote amo o6oa ouveBn-
oav oTn OUVEXEIQ, OXETIKA
pe v e8€A€n g {wrig,
J¢ 6a nrav duvato va
oupBouyv, av To apx€yovo
«OldAupa» Oev mepiBaA-
Adtav ano éva Aemto me-
piBAnua Amonpwrteivwy,
MoU To OlaxXwpPIoE amo To
nMePIBAAAOV TOU Kal Tou
EMETPEWPE va Olatnproel
Hia vwnAn CUYKEVTPwWON
OUCTATIKWV, KpioIwV yia
Vv gugavion g {wiig.
Av kdnote 10 mepiBAnua
auto amotéAsoe kabopi-
OTIKO Tapdyovta yla tnv
gupavion tng {wrig, &éa-
\_ ) KkoAoubei, xwpig apepiBo-
Ala, va anoteAsi €vav ano
TOUG OpoUG yia Tn diatnpnon tg. Xdpn otnv mAacuatikn pepBpavn, to Aemto onAadn AIMonpwIEl-
VIKO OTpwpa axoug LoAig 8nm, ta KUTtapa amnokTouv unootaon dlaxwpl{oueva amno to mepiBaAiov
TOUG, EAEYXOUV TIC avTAAAQyEG OUGIWY LIE AUTO Kal YEVIKA PAyLatonolouy £va nAnbog ASIToupyiwy,
nou Ba ntav adluvaro va yivouv xwpig autnyv.
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EvepynTikn peTa@opd

o Metagopd 10vtwy - AvtAia K*- Na*: Av n peta-
(POPA OUCLWV PECW TNG KUTTAPIKAG HEPBPAVNG
yivotav povo mabnTikd, Omwg TEPLYPAPNKE 6TNV
mponyoUpEvVn Tapdypago, Ta KUTTapa, apyd n
ypriyopa, 8a amoktoloav O6TO £CWTEPIKO TOUG
TIG (O1EC GUYKEVTPWOEIG OUCLWV HE TO EEWKUTTA-
PIKO TEPIBAANOVY. H PEAETN OPWG TwY KUTTAPWY
Otixvel Twg autd de cupBaivel. Xta KUTTAPA TOU
avbpwmou, yla mapddsiyya, n evOOKUTTAPIKA
OUYKEVTpWON Twv OVIwy K* sival yeyaAltepn
amo TNV £EWKUTTAPIKN Kal N eVOOKUTTAPIKI OU-
YKEVIpWON TwV 1OVTwY Na* pikpotepn amd tnv
£EWKUTTAPIKN Kal auto diatnpeitat.

AuTO onpaivel 0Tl UTAPXEL £VAG UNXAVIOHOG UE-
TAPOPAC, 0 OTIOI0G, AVTI VA PETAPEPEL LOVTA ATTO
TNV TEPLOXN UWNANG GUYKEVIPWONG TPOG TNV

TEPLOXN XAUNANG CUYKEVIPWONG, TA HETAPEPEL
avtifeta. H petagopd BEBaia otnv mepimtwon
autn Osv pmopei va yivetal madntikda kat BEBala
mpoUmoBEtel TNV KatavaAwon svépyelag. Eivat
OnAadn €vag UnXaviopog €VEPYNTIKAG HETAPO-
pdg ouclwv.

O pnxaviopog mou awopd ta mapamavw ovia
xapaktnpiletal wg avtAia K- Na*. To poAo tng
avtAiag Tov mailel pla SlapepBpavikn mpwIeivn,
n omoia yia kabe 3Na*, mou e€aysl, €l0Ayel Tau-
TOoXpova 2K*. O pnxaviopog autog UTAPXEL OF
O0Aa ta {wika KUTttapda, pe 10aitepa onpavtiko
pOAO 0TN ASITOUPYIa TWV VEUPIKWY KUTTAPWY.
‘Exel SlamotwOei 0Tl ota KUTTapa, eKTOC amo
NV avtAia K* - Na*, umdpxouv Kat GAAol gnxavi-
oMol EVEPYNTIKAG HETAPOPAC SLAPOPWY OUCLWV.
Kolvo XapakTnploTIKO TWV HNXAVICHWY auTwy
givat otL 6Aol XpnoloToloUV EVEPYELA KAl OTL O
0Aoug KaBoploTIKO POA0 TTAI{OUV CUYKEKPIHEVEG
TPWTEIVEG TNG HEPBPAVNG.

Meta@opd ouciwy PeydAou poplakoU Bapoug:
EKTOC amd Ta 1ovta 1 TG oucieg pikpoU popla-
KoU Bapoug, TNV MAACUATIKA HEPBPAvVN UTTAPXEL
ouvatdtnta va tn SlamePAcOoUV Kal OUGIEG peyd-
Aou poplakou Bdapoug, Omwg ol TPWTEIVEG N ol
TOAUGAKXAPITEG, AAAA O KATOIEG TTEPITTTWOELG
Kdl JIkpoopyaviopoi. Auto yivetal pe pia Sladt-
Kacia mou ovopdletal evOoKUTTwWoN.

H evdokuttwon mepiAapBavel ta akoAouba otd-
ola: (a) H oucia mepikAsietal oTo £0WTEPIKO HIAG
EYKOATIWONG, TTOU Onploupyeital amd mpoeKBOAEG
TOU KUTTapomAdopatog, Ta yeudomadia. (B) Ta
akpa twv Yeudomodiwy evwvovtal, mepikAsiovtag
NV glcayopevn oucia. (y) H mAaopatikn pyepBpda-
VN TEPIOPIYYETAL KAl ATIOKOTITETAL E ATIOTEAEGUA

N ONHloupyia evog KUCTIOIOU TToU ameAeUBEpWIVE-
Tal 6TO KUTTAPOTAdoHA.

To @aivopevo NG €vOOKUTTWONG HIKPOOPYAVL-
OHWV TIapatnpeital o€ HOvVoKUTTApOUG opyavt-
opoUg Omwe Ta mpwtolwa apolBada Kat Didinium
Kal e€utnpetei ™ BpEwn toug, aAAd Kal o€ KUT-
Tapa MOAUKUTTAPWY OPYAVICHWY, OMWE TOU av-
OpWTOU, WG APUVTIKOG UNXAVIOHOC (ASUKA dlpio-
o@aipla Tou aiparog). XTIG MEPUTTWOELS AUTEG
ovopaletal Kal (payokKUuTtwon.

H e§wkUttwon amoteAsl tnv avtiotpopn Owadt-
Kaoia tng evookUttwong. Me t dladikacia autn
Ta KUTTApad amopakpUvouv axpnotd UTIOAEippata
TWV TPOYPWY, TOEIKEG OUGIEG I OUGIEG TTOU €XOUV
mapaxBei 6’ autd Kat TPEMEL va PetagepOouy, yia
va xpnotlgomoinBouv aAloU (OlaWopeS OpPHOVEG,
TPWTEiveg, UOATAVOPAKES K.4).

Auto mTou mpoKeltal va amoBAnBel kAsivetal ot
€va KuoTiolo, To omoio mpooeyyilel tnv MAacua-
TIKA pEPBpavn kal mepBAAAETAL amd authyv. XTn
OUVEXEWD N HEPBpAvN TEPIOPIYYETAL OTO OUYKE-
KPIUEVO onpeio Kal ameAeubepwvel TPog TNV e€w-
TEPIKI TAEUPA TOU KUTTAPOU TIG OUGIEG.
INHEWVETAL OTL TOCO N €VOOKUTTWON 000 Kal N
e€wkUTTWON YivovTal Y KatavaAwon evEPyeLag.

4 )
. J
4 )
. J

Méow tn¢ mAaouatikng pepBpavng Olépxovtal ousieg.
a) MPOG TO ECWTEPIKO TOU KUTTAPOU (€VOOKUTTWON) Kal
B) mpog To EWTEPIKO TOU KUTTAPOU (£EWKUTTWON).



/A. E€w KUTTApIKO TEPBAMOY  \
Na* Evépyela
\_ Na+ N’ )
(A )
K* K*
- J
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K* K*
Katavaiwon
EVEPYELTG Evépyela
. J
(T. N )
Na+
Na*
. J

H avtAia K*- Na* eivai évag unxaviouog otov omoio Baoiko poAo nailel pia olaueuBpavikn mpwteivn,
n omoia aAAdlel didtaén oto XwpPo OTIG OIA0OXIKES (PACEIC TNG AEIToupyiag tng. 2tn don A tpia
Na* ouvigovtail e v mpwTteivn otnv e0wKUTTAPIKA MAEUPA Tng. 2Tn @don B n mpwrteivn aAAdlel
d1dtaén oto XwWpPo LE KatavaAwon EVEPYEIAG TTIOU TTPOCQEPETAl. XTN VEQ HOPPN TNG N MPWTEIVN EXEL
avoi€el mpog ta £Ew Kal ol TEPIOXEG CUVOEDNG TNG LE Ta OUO €i0N 10VTwY €xouv uetaBAnbei. H mepio-
xn ouvdeong pe ta Na* Oev taipidlel mia pe avtd. Avtifeta, n neploxn ouvoeong pe ta Kt diauoppw-
VETaI £T01, WOTE va taipialel yadi toug. 2tn @don I n mpwteivn éxel ouvoebei pe 2 eéwkuttapikd K*
Kal £xel anedevBepwoel ta 3Nat oto eéwkuttdplo vypo. 2Tn don A n MpwTEivn emavépxetal otnv
apxikn g o1ataén oto xwpo, AcUBepwVel Ta K¥ 0To E0WTEPIKO TOU KUTTAPOU Kal Eival maAl ikavij
va ouvoebei ek véou pe Na* kal va emavaAdBel Tov mapamndvw KUKAO, xdpn OToV Omoio yla Kabe
3Na*, mou e&€pxovral, eloépxovral 2K*.
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MIA... AKPAIA MEPINTQZH
ENAOKYTTQZHZ

H @ayokuttwon amoteAsi pia popen ev-
JOKUTTWOoNG KAtd tnv omoia &gloEpxovial
o€ €va KUTTapo peydla oteped owpartiola.
210 didypauua gp@aviletal n €ykOAmwon
ToU owpatdiovu amo tv MAACUATIKN LIEU-
Bpavn ue t™ onuioupyia wevoonodiwy, Kai
n €loaywyn Tou €oa o€ £va KUOTIOIo, OTO
EOWTEPIKO TOU KUTTAPOU. XTNV MEPIMTWON
TWV UIKPOOPYaVIOUWVY I TwY AEUKWY alio-
opaipiwv TOoU aiuatog, TV amoikooounon
autouU TOU EICEPXETAl OTO KUTTAPO TNV ava-
AauBavouv ta udpoAutika £vluua ta omoia
neEpIEXovTal ota Avcoowpara ta omoia
EVWvVoVIal UE TO KUOTIOIO Kal «adeiddouv»
TO MEPIEXOUEVO TOUG OTO ECWTEPIKO TOU.

. J

H ekéva mapoucidlel éva mpwiolwo, TO
Didinium (Nuivtiviouy) va «Tpwel» pe payo-
KUTTwOoN £va dAAo mpwtolwo to Paramecium
(Mapauétoiouy).



AZ ZKEOTOYME...

Mw¢ 6a oxoAidlate tnv nmpotaon:
«H kuttapikn peuBpavn eivai pia
ouvauikn mapa pla otatikn Ooun».

H mAacpatikn gepBpavn
WG OEKTNG UNVUHATWY

Ta kUttapa 6ev pmopoUv va {ouvV ATOHOVWHE-

va and to mepBAANOV Toug oUTE OPWE KAl va To

avtigeTwmiouv amAwe wg TO XWPO Ao TOV OTIoio

Ba amoomacouv XpNnolyeg oucieg ) 6a amoBaiouv

Ta daxpnota mpoldvta Ttou petaBoAlopol Toug.

AvtiBeta avapeoa ota KUTTapa Kal oto mepBAA-

Aov Toug (GAAa KUTTapa 1 PECOKUTTAPLO UYPO)

avantioostal pia Olapkng avtaAAayn Hnvupd-

TwV, Xapn oTnv omoia Ymopouv:

a. Na avayvwpilovtat petagl toug. Av avayvw-
pifovtal wg Kuttapa idlou tumou, cuvoEovTal
Kal ouviotoUv otolg. Av avayvwpilovtal wg
géva, oto emimedo TOU opyaviopou, Kivnto-
moloUvTal pnxaviopoi amdppuwyng n e€dviwong
Tou E£VOU KUTTAPOU.

B. Na cuvrtovilouv tn 6pdon Toug. Me Tov TpOTO
auTto 0 LOTOC R TO OPYAVO GTO OTOI0 AVIKOUY
ep@avilel eviaia Asttoupyia.

y. Na tpomomotouv tn Acitoupyia toug. Me tov
TPOTO AUTO €EUTINPETOUVTAL OE KABE TEPITTW-
on ol avayKeg Tou opyaviopou Tapd TiG OTIOLEG
HETABOAEC Tou TEpIBAAAOVTOG.

Ag Ooupe Opwg Mwe avayvwpidovral Ta KUuttapa
METalU Toug, TL €idOUg PnvUPata €ival autd mou
Tavouv ota KUTTapa Kat mwg yivovral avtiAnmrd.

‘Exel A0N ava@epBei 0Tl TOAAEG AMO TIG TPWTEL-
VEG Kal ta Amidla TNG TAACHATIKAG HEPBPAvNg
ouvdEovTtal e CAKXAPA Kal cUVOETOUV avtioTol-
Xa YAUKOTIpwTEIVEG Kal YAUKoAuTiola. Eivat evoia-
(PEPOV OTL TO 100G TWV CAKXAPWY, TToU Bpiokovtal
OUVOEDQEPEVA PE TTPWTEIVEG OTNV TMAACHATIKN HEY-
Bpdvn Twv KUTTApwv, OlaPEPEL AVAPESA OTOUG
opyaviopoug OlaWopeTikoU €idoug aAAd Kal otd
KUTTApa Tou {8lou opyavicpou, TTou aviKouV OpwWG
o€ OlaPOPETIKOUG LoTOUG.

KegdaAaio 2

H mowkiAia autwyv Twv Hopiwv eival peydAn kat o
pOA0G TOUG OTN (W TOU KUTTAPOU ONHAVTIKOG.
Mmopouyv, yia mapddetypa, va avayvwpilouv avti-
oTOIXA HOPLa OTNV EMQPAVEIX AAAWY KUTTApwy. H
avayvwplon autr pmopei va odnynoet otn onpt-
oupyia lotwv. Xe 0,TL agopd Twpda ta pnvipata
ToU aviaAAdoocovtal Petafl Twv KUTTApwy, otny
TPAYHATIKOTNTA Eival XNUIKEG OUGIEG (TT.X. OPHO-
VEG) Ol OTolEG €KKpivovTal amd €va Opyavo Tou
opyaviopou 1 KaAUTepa amod pia opadd KUTTapwy,
Kal 6ToXeUOUV OTO Vd EVEPYOTIOICOUY TN AELTOUp-
yia evog aMlou opydavou, i puag aAAng opadag
KUTTApwV. Zuvnbwg, ta KUTTapa - otoxol Bpioko-
vIal o€ GAAN TEPLOXN TOU opyavicpou.

H peta@opd twv oUcIwV - PNVUPATWY OE €vav
TOAUKUTTAPO 0pyavicpo omwg o avBpwmog, dev
HTTOpEl va yivel mapd povo PECW TOU KUKAOQO-
plakoU cuoTAPATOG. AUTO onpaivel 4Tt pTavouy
oe OAa Ta onpeia Tou opyaviopou. Oa pmopou-
oav va 0pdcoouv o€ OAa Ta KUttapd. Aev yivetal
opwg €tol. MNa va dpdoouv o €va kUTTApo, va
enmnpedacouv 6nAadn tn Asttoupyia tou, Ba mpé-
TEL VA ELIGEABOUV GTO £0WTEPIKA TOU. Ma va Yyivel
autd MPEMEL N ousia - pRvupa va mpoodebel otov
KATAAANAO UTIOOOXE TOU KUTTAPOU - OEKTN (T.X.
Hla oUyKeKpLUévn YAUKoTpwTeivn). Autd BéBala
TPOUTTOBETEL XNYIKN OUYYEVELD avapeca ota dUo
autd popla. Av n CUYKEKPLHEVN YAUKOTIPWTEIVN
OgV UTIAPXEL OTNV EMPAVELA KATOLOU KUTTApOU,
10TE Ogv UTOpPEl va €l0€NBeL 6’ auto. ‘Etol, opt-
opéva pdvo KUTTapa eival autd mou TEAKA O€Xo-
VIal To PAvUpd Kal evepyomolouvTal yia tn {ntou-
pevn Aettoupyia.

Me tov Tpdmo autd Ta KUTTapa OEXOVTAl Kal €p-
pnvelouv €va mARBOC SLAPOPETIKWY UNVULATWY,
mou emnpeadouv Tn AslToUupyia TOUG, XWPIC va
xpelaletal ol oucieg - pnvupata va dlamepvouv
™V TAQoPatikn YepBpdvn toug.

AZ ZKEQTOYME...

J€ MoAAd €idn, oupnepiAauBavopévou
Kat Tov avlpwnov, ta onepparolwd-
pla EXoUV EMIPAVEIAKEG TPWTEIVEG, Ol
omoigg ouvoéovtal o€ €10IKoUG UTIOOO-
XEiG TNG eMmipavelag tou wapiou. Mwg
autn) n nAnpogopia Ba pmopouce va
aélomoinOei, yia va avantux6ouv oo
OlaPopeTIKEG LEBodol avtioUAANYNG;
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Xapaktnplotika opudadwv
aiyatog pe Baon 10 OU-
otnua ABO.

OMAAEZ AIMATOX - MAPATONTAZ PEZOYZ (RHESUS)
ANTITONA IZTOZYMBATOTHTAZ

Oupadodeg aiparog: Eivai yvwoto ot ka6 dtopo mou €xel avdykn aiua-
T0G Umopei va 0extei aipa tng idiag opdoag 1 piag aAAng mou, Onwg
Aéyetail, «gival oupBato» pe ™ Owkn tou. Me Bdon 1o ouotnua ABO
dlakpivoupe TEooEPIG OUAdeg aipatog, TG A, B, AB kat O. O diaxwpt-
OlOG 0€ ouddeg yivetal avaAoya e TNV mapousia nj v amoucia twv
MPWTEIVWY A 1) B otnv enipadveia twv pubpoKUTIApwy.

Ot mpwrteiveg A kat B dpouv wg avtiyova (cuykoAAntivoyova).

‘Exel Oamiotwlei Otl ta dtopa pe ouada aiuatog A €xouv oto aiua
TOUG OUYKOAANTIVEG (avtiowpata) Evavtl Twv oUYKoAANTivoyovwy B
(avti-B).

/
opada-A

OMAAA A

\
opada-B opada-AB opada-0

B AB 0

(epubpa)

(TAdopa)

avtyovo A

GUYKOAANTiVN: avti-B

B A+B amoucia avityovou
ARQB

avti-A amoucia GUYKOAANTivng avti-A+avti-B

N

/
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4 )

Ta dtoua pe oudoa aiyatog B éxouv ouykoAAntiveg avti-A, ta dtoua
opdoag aipatog AB Ogv €xouv KaBoAou oUYKOAANTIVEG, vw Ta dtoua
opadag aipatog O €xouv kal ta ouo £€i0n CUYKOAANTIVWY.

210V €EAANVIKO MANBUOLO N oUXVOTNTA TwY oUAddwVY ailatog givai me-
pinou 40% yia tv A, 14% yia tn B, 4% yia tnv AB kat 42% yia tnv O.
Av o’ éva dtouo evebei aiya ouddag mou O€ «OUUQWVEI» UE TN OIKN
T0U, ONAadn ta ocuykoAAntivoyova mou €xel €ival 0lapopeTIKA ano ta
OIKA ToU, TOTE Ol OUYKOAANTIVEG TTOU O1aBETel cuykoAAoUV ta «E€vax
£puBpd, pe anotéAsoua tn onuioupyia BpouBwy, mou umopei va npo-
kaAéoouv ooBapd mpoBAnuata otnv vyeia tou 0éktn. Ot oUYKOAAN-
Tiveg Tou 00TNn O OnuioupyoUlv ouvnbwe mpoBAnuata, ylati gival o€
HIKPI TOCOTNTA Kal apalwvoviai oto aija tou 0EKTN.

270 oxnua gaivovtai ol Ouvatég MEPIMTWOEIC UETAYYIonG aiuatog. H
opada O Oivel og 0A&G TG opddeg (mavootng), n AB divel povo oe AB,
EVW OEXETAl amo OAEC (TavOEKTNG).



KegdaAaio 2

Mapdyovtag Pdoug: Ztnv emiavela Twv EpUOPOKUTTAPWY UTIAPXEL E€va dAAo
avtiyovo, mou mapouacidlel 10iaitepo evilapépov yia tov avlpwmo. Eivail n
npwteivn Péoug (Rhesus), mou mnpe 1o dvoua tng amo toug mibnkoug Pedoug
(Rhesus), otoug omoioug amopovwOnke apxika. Ta dtoua mou £xouv otnv
EMIPAVEIa TWV EPUBPWY TOUG aipooaipiwy Tov mapdyovia Pélouc xapaktn-
pidovtai w¢ P£loug OBstika (Rh*) kat gival mepinou to 85%. Ta dtoua mou Og
Otabetouyv autov tov mapdyovta xapaktnpilovtal w¢ Péloug apvntika (Rh-).
Ta Rh- atoua avtipetwmilovv mpoBAnua o€ MePIMTwOon PETAYYIONG aiuatog
ano Rh* atopo n, o€ nepintwon gykupgoouvng, otav n untépa givai Rh™ kat to
£uBpuo Rh*. Ztnv nepintwon avtn dnuloupyoulvtal oto owua twv Rh atopwv
avtiowyata £vavt tou napdyovia PE{oug tou 0tn 1y Tou euBpuou. Autad pmo-
PEi va mpokaAéoouv cUyKOAANGN EpUBPWY L€ anPOBAENTEG CUVENEIEG YIa TNV
vyeia, kupiwg Tou euBpuou. 2TnV mepintwon g Rh untépag amopevyouue
Ta mpoBAnuata pe ™ xopnynon avtiowudtwy £vavtl Tou napdyovta Péloug
auUEowC LETA TOV TOKETO, av To £uBpuo eival Rh*. Auta efoudetepwvouy ta
avtlyova twv £pubpwyv aigoopaipiwy tou uBpUoU mou Exouv £10£ABEl atnv
KUKAo@opia tou aiuatog tn¢ untépag. a tov mapdyovra Ploug dev undp-
XOUV OUGCIEG aVTIOTOIXEG TWV CUYKOAANTIVWY (avTiowuata), mou va mepIEXo-
vIal (UCIOAOYIKA OTO aia. Avtiowyata mapdyovai [J0vo UoTepa ano £kBeon
TOU atopovU o€ £pUBPA aipoaEaipla mou PEPOUV TO aviiyovo.

Avtiyova iotooupBatotntag (HLA ovotnua): 3e didgpopa eumupnva gion
KUTTAPWYV ToU avBpwmivou opyaviopou, T.X. AEUQOKUTTAapa, Uttapxouy mpw-
TEIVEG XaPAKTNPIOTIKEG TOU ATOUOU. AV auteg evwBouv og dAAo dtopo, Opouv
oav avtlyova Kal mpoKaAouv tny mapaywyr avtiowudtwy. ATotéAsoua givai
TO UMAOKAPIOUA Kal 1) KaTaocTtpon TwY KUTTAPWYV ToU TIG pEpouv. TIC mpw-
Telveg autég Tig ovouadoupe avtiyova iotoouuBarotntag. Auta ta avtiyova
anoteAouv 1 Bdon tou mpoBARLATOC TwV ATOUWV MOU MPOKEITAl, yIa KAToIlo
Aoyo, va Oextouv pooxeupa. Mati, av ta avtiyova iotoouuBarotntag twv
KUTTAPWV TOU LIOCXEUUATOC gival OlapopeTIKA amo eKeiva Tou OEKTN, TOTE O
0pyaviouog Tou Ta avayvwpilel wg EEva Kai EVEPYOTIOIEITAl 0 aVOOOTIOINTIKOG
Unxaviouog. AMoTéAeoa autou €ival ta KUTTapa mou 1a QEPouV (Kal €mo-
HEVWGS 0AOKANPO TO OCXEUNA) va amopovwvovTal amno TNy KUKAo@opia tou
aipatog, va vekpwvovtai Kal TeAIKA To HOOXEupa va amoBdAAstal.

Amo T oupBatotnta (oUoIoTNTA) TWY CUYKEKPILEVWY avTiyovwy 00Tn Kai O€-
KTn ekTipdtal n mbavotnta amnodoxrg VoG [HI0CXEULATOC ano ToV 0pyavico
T0U OeUTEPOU.

AZ ZKEOTOYME...

Me mota mapadeiypata 6a pmopovoaye va aitioAoyrjcoupe To
0Tl 0l OlaOoPEC TTOU UTIAPXOUV OTA EMIUEPOUG XAPAKTNPIOTIKA
NG MAaouatikng UeUBpAavng twv Ola@oPETIKWY EI0WYV KUTTA-
PwV TOU avBpwmivou opyaviouou eEuNpeTouy Tt doun Kai
Agitoupyia Tou KUTTdpou;
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MIA NMEPIHTHZH
2TO EZQTEPIKO
TOY KYTTAPOY

2.3

Av TapatnprooulE EVa EUKAPUWTIKO KUTTAPO OTO
OTITIKO HIKPOOKOTILO, O Ba SoUpE TimoTe mEPLOOO-
TEPO amo pua oploBetnuévn opoyevn pala, péoa

otnv omoia cuvnBwg dlakpivetal o mupnvag. Kartt
TETOlO TepimoU EBAETayv Kal ol MPWTOMOPOL TNG
BLOAOYIKAG £PEUVAC HE TA ATEAN HIKPOOKOTIA TNG
£TOXNG TOUG. AUTO TOUG £KAVE vd TMIOTEUOUV OTL
n nuippeuotn pala Tou KUTTApou eival n Baoikn
oucia tng £uBlag UANG, n oucia GnAadn amod Tnv
otoia amoppéouy OAeG ol {WTIKEG Asttoupyieg. MY’
autd AAAWOTE TNV ovouacayv mpwIomAdoud.

Tumiké {wikd kUTTApo.
Tumikd {wiko KUTTApo.



ZNUEPA, XAPN OTO NAEKTPOVIKO HIKPOOKOTILO KAl OTIG
oUyxpoveg peBOOoUG BloxnUikng avaAuong, yvwpi-
{oupe OTL Ta KUTTAPA £X0UV TMOAUTTAOKN ECWTEPLKN
0pYAavwon. XTo KUTTAPOTAAOUA TOUG, OTIWG £XEL
KaBlepwOei MALov va ovopaletal To TpwtomAdoua,
UTTapxel £va mTARO0G SLaPOpPETIKWY GOHWY, ToU
ovopalovtal opyavidia. Kabéva amd autd sivat
IKavo Yld Hla CUYKEKPLPEVN AgtToupyia. Kamota

KegdaAaio 2

opyaviola €éxouv avaAdBel tnv aflomoinon, Tpog
OQEANOG TOU KUTTAPOU, EVEPYELAG TTOU PTTOpoUV va
deopeloouy amnod 1o eEwTepIKO MePIBAANOY. AAAa
Tapayouv mpwTeiveg, dAAa eival umelBuva yia tnv
Kivnon Twv KUTTapwy K.o.K. ‘Omota Kt av €ivat ojwg
n Asttoupyia mou €xouv avaAdBel va kavouv, uta-
KoUOUV TTAVTA OTIG EVIOAEG TTOU EKTTOPEUovVTAl ATIO TO
010 «KEVTPO EAEYXOU>, TOV TUPAVA TOU KUTTAPOU.

Tumiké {wikd kUTTApo.
TUmIKO QUTIKO KUTTApo.
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Mupnvag

O mupnvag givat To Mo guSIAKPITO 0pyaviolo Twv
EUKAPUWTIKWY KUTTApwV. Katd kavova utlidpxel
€vag mupnvag og Kabs KUTTApo. YmapxXouv woto-
00 Kal KUTtapa pe 600 MUPAVEG, OTIWG TO KUTTAPO
Tou mpwtolwou Mapapétoloup (Paramecium), R
KUTTapa pe TOAUdpIOUOUG TUPAVEG, OTWG OplL-
opEva PUTKA. YApXouv OpwG Kat KUTtapda, Omwg
gival ta epubpd alpoopaipla, mou Katd tn Oudp-
Kela TG SlaopoToincng Toug XAvouv Tov Tupn-
va toug.

To oxnpa Tou mupnva sival cuvniwg oeaipiko n
WOEIOEC Kal n OLAPETPOG TOoU, av Kal TOIKIAAEL,
mpooeyyilel ta 5 pm. Xe pepka kuttapa Bpioke-
Tal MEPITOU OTO KEVIPO TOUG, 0 GAAA OpWG OF
paivetal va €xel otabepn Bon.

O mupnvag mepIBAAETAL Ao TOV MUPNVIKO @d-
KEAO N MUPNVIKA HEUBpAvn, Tou amoteAsital
amo 0U0 OTOIXEWWOELG PEUBPAVEG, Pld ECWTEPIKN

Kal pla e€wteptkn. H mapatnpnon Tou mupnvikoU
(PAKENOU PE TO NAEKTPOVIKO HIKPOOKOTIO OEIXVEL
OTL Katd OlaoTAPATa mapouctalel mopoug, mou
oxnuatiovtal amd Tn cUVEVWON TNG ECWTEPIKAG
pe v e§wtepikn pepBpavn. O mupnvikoi mopot
mai{ouv onpavtiko poAo otnv €mMKowvwvid Tou
TUPNVA HE TO KUTTAPOTAACHd, YlATi EAEyXOUV Ta
Hakpopopla mou avtaAAdocovTatl Petall Toug.

To €0wTEPIKO TOU TUpHvVA KataAapBavetal amo
10 MupnvoemAaocpa. Eival pua nuippeuotn ouoia,
oTnV omoia mepEXovTal To oUVOAO OXeOOV TOU
DNA ToU €UKapuUWTIKOU KUTTApou, évag i mepLo-
COTEPOL TUPNVIOKOL Kal OLAPOPEG XNUIKEG EVW-
o€lg (VoukAeotidia, évlupa, mpwtelveg K.d4.).

0 mupnvickog eivat pwa dopn mou Olakpivetal
€UKOAQ OTO HIKPOOKOTIO ATO TO 0@AIPIKO OXNpd
NG KAl TNV TUKVA U@n tnG. AmoteAeital Kupiwg
amo RNA kat DNA kat dsv meplBAAAsTal amo otol-
Xelwon pepBpavn. X’ autov ocuvtiBetat to rRNA

0 nupnvag nepiBaAAetal ano oimAn peuBpavn n onoia ovoudletal mupnvikn PEUBPAvN n mUpnNVIKOG PAKEAOG.
2NV MPAveld tng dlakpivovtal ol MUPNVIKOI MOPo! (IXNUAtikn amelkovIon Kal QwToypaia anod UIKPOoKOTIO).



(ouoTaTIKO TWV PIBOCWHATWY).

0 poAog Tou mupnva yia tn {wh Twv KUTTApwv

gival onpavtikog, agou:

a. QuAdooel To YeVETIKO UAIKO (DNA). Me Bdon
TIG TANPOWOPIEG TTOU ival Kataypaypéveg o’
autd kabopilovral ot IOOTNTEG TOU KUTTApOU,
Kal Kat’ €MEKTACN TOU OPYAVIOHOU, Kal EAEY-
XOVTdl OAEG Ol KUTTAPIKEG OPACTNPLOTNTEG.

B. Eivat to opyavidlo oto omoio diumAacialetat

TO YEVETIKO UAIKO, HE TPOTIO TIou €€ac@ailel

N petaBiBaon TwV YEVETIKWY TANPOYOPLWY,

avaAAoiwTtwy, amd KUTTapo o KUTTapo aAAd

Kl amo YEVLA OE YeVLd.

Eival To opyavidlo 010 €6WTEPIKO TOU OTIOIOU

ouvtiBevtal ta dlagopa €idn RNA amd yevetl-

KEG TANPOWOpIeG Tou pEpeL To DNA.

AeTTOpEPELEG YIa TIG OladIKacieg auTtég Ba yvwpi-

OOULE O EMOUEVO KEPAAQLO.

Katt mou Osixvel TN PEYAAN onpacia Tou mupnvda

yta t {wr Tou KUTTApouU ival To yeyovog OTL KUT-

Tapa Ta omoia £xacav Tov TUpRvA ToUug KATd TN

dlagopotmoincn Toug (m.X. epubpd alpocaipla)

I KUTTapa amo Ta omoia agalpéOnke Texvntd o

mupnvag 6gv avamapdayovtal Kal egeavifouv pi-

KpO aplBpo PeTaBoAIKwy Slepyactwy Kal TepLopl-

opévn Owapkela {wNG.

=<

EvoopepBpaviké cuotnua

JUH@Wva Pe TNV avTiAnyn Tou EMKPATEL OTN
oUyxpovn BloAoyia, ot pepBpAaveg Tou KUTTAPOU
OUYKPOTOUV €va evidio GOHIKA Kal AEITOUPYIKA
oUvoAo, To evOouegUBpaviko cuotnud. To oUoTn-
pa auto mepltAapBavel ta akdAouba opyavioia:
evOOTAQOHATIKO Oiktuo, cUpmAeyua Golgi, Auco-
owpatd, umEPoEEIOl00WHATA KAl KEVOTOTIA.

o EvOomAdaopatiko Oiktuo: Eivat éva moAudai-
0aAo cUVoAo aywywv Kal KUCTEWY To omoio dla-
oxilel To KuttaponAacpa. Ot yeuBpaveg Tou, Tou
amoteAolv 1o 50% Kal MA0OV TWV OTOIXELWOWY
HEUBPaAvwy TOU KUTTApou, cuxva epgavifovrat
OUVOEDEPEVEG PE TNV TAAOHPATIKA UEUBpavn, Tov
TUPNVIKO (PAKEAO 1 TIG HEUBPAVEG TWV UTOAOL-
WV 0pyavidiwyv. AOYw aUTWV TWV GUVOECEWY TO
€VOOTTAQOHATIKO OIKTUO AEITOUPYEL WG €vag Kol-
VOG aywyOg, TIOU EMTPETEL TN UETAPOPA OUCLWY
HETAEU TWV OlAPOPWY TUNHATWY TOU KUTTAPO-
TAGOHATOC Kal, (0wg, HETAEU TOU TTUPKVA KAl TOU
e€wkuttapikoU meptBAAAovToC.

Ot YeUBPAVEG TOU TAPEXOUY EMUPAVELES OTIG OTION-
£¢ edpalovtal €vlupda. Ze OLAPOPETIKEG TTEPLOXES
edpalovtal Evlupa mou £EUTNPETOUV OLAPOPETL-

KegdaAaio 2

KEC avTIOPAcELG Tou peTaBoAilopoU.

2TO NAEKTPOVIKO HIKPOOKOMIO Tapoucladetal pe
000 HOPYEG, TO adpO eVOOTTAACHATIKO GIKTUO Kdal
10 Acio evdomAaopatikod Oiktuo. To adpd evdo-
TAQCHATIKO GIKTUO PEPEL OTNV EEWTEPIKN EMPA-
VEId TWV HEPBpavWY TOU HIKPOUG OXNUATICHOUC,
ta piBoocwpata. Ot oxnuatiopol autoi Ogv mepl-
BaAAovtal amd pepBpdvn Kat amoteAouvtal amo
rRNA kat mpwteiveg. Xta piBoowpuata yiveral n
TPWTEIVOOUVOEDN. ZTN GUVEXELA Ol TTPWTEIVEG TTOU
OUVTIBeVTal EI0£PXOVTAl OTO ECWTEPIKO TWV ayw-
ywv. Ekei evdéxetal va umootoUv TPOTOTIOU)OELG
(m.x. MpoobnKn cakxdpwv). PBocwpata umdp-
XOUV OXL HOVO OTNnV EMPAVEID TWV HEUBpavwyv
Tou adpou svoomAaopatikoU OlktUou, aAAd Kat
eAeUBepa O0TO KUTTAPOTAAoHa, Kabwg emiong Kat
OTA PITOXOVOPLd KAl 6TOUG XAwpPOoTAdoTeg. Ta op-
yavidla autd £xouv Tn 6UvATOTNTA Va GUVOETOUY,
ave€aptnta and 1o KUTTApo, TPWTEIVEG TTOU TOUG
gival anapaitnteg.

To Acio evéomAacuatiko GiKTuo, av Kal amoTe-
Aeil ouvéxela Tou adpou, SlapépeL amo auto, yiarti
0g PEPEL PIBOCWHATA KAl YIATi EXEL TEPLOOOTEPO
owANVoEeLdN ep@avion. H Asttoupyia Tou oxetile-
Tatl he tn ouvBeon Amdiwy Kat tny e€oudeTépwon
TOEIKWY OUGLWY.

o TUumAeypa Golgi: AmoteAsital amo opadeg ma-
PAAANAWY TEMAATUCHEVWY GAKWY ATIO OTOIXELW-
on peuBpavn. Eivatl o opyavidlo mou cuykevtpw-
VEL KAl TPOTIOTOLEL TIG TPWTEIVEG TTOU TTapayovTal
010 adpd evOOTAAOHATIKO GIKTUO.

H petagopd twv mpwtelvwy amo To evoomAdca-
TIKO OiKTUO TTpog To cUUTAeyHa Golgi yivetal eite
HECW TNG PUCIKNG 6UVOEONG TWV HEUBPAVWY TwY
O0Uo opyavidiwy eite pe t Bonbela KuoTSiwy.
2tn OgUTEPN TMEPITMTWON, TIOU €ival Kat n cuvnoe-
OTEPN, Ol MPWTEIVEG TTOU €xouv TapaxBsi ota pt-
Boowpata tou adpou evdomAacpatikoU SIKTtUou
OUYKEVTPWVOVTAlL Kal KAsivovTal o KuoTidla, ta
omoia amokomtovtal amd to adpo svoomAacua-
TIKO OIKTUO Kal CUYyXWVeUOVTal PE TIG HEUBPAVEG
Tou oupmA£ypatog Golgi. Ekel umoBaAAovtal oe
pla TEAIKR Xnuikn eme€epyacia (mpoobnkKn pn
TPWTEIVIKWY popiwv). TeAIKA «Taketapovtal»
Kal MAaAL o€ KuoTidla. ‘Oca amd ta Kuotidla autd
TEPLEXOUV TIPWTEIVEG, TTOU TTPOKELTAL VA XPNGOLUO-
motnBouUv ce AAAa onpeia Tou opyavicpou, e€ayo-
vtat pe tn dladikacia tng e€wkUTttwong. Ta umo-
Aola HETAPEPOUV TIG TTPWTEIVEG TTOU TIEPIEXOUV
€KEl OTOU TIG XpelddeTal To KUTTAPO.

o Aucoowpata: Ta Aucocwpatd gival o@aipika
opyavidla mou mepIBAAAovTal amod amAr GTOXELWON
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ZXNUAtikn ameikovion Kal ewtoypapia ano NAEKTPOVIKO LIKPOOKOTIO: (a) adpoU evoonAacuatikou Oiktuou, (B) Agiou

evdonAacpatikou OIKTUou, Kat (y) cuotruatog Golgi.



Z0vBeon MOAUTIENTIOIKAG
ahueidag

PiBocwpata

Adpo
EvdomAaopatiko
diktuo

Agio

Nuprvag

EvdopeuBpaviko ouotnua tou KUTTdpou (nopeia mapa-
ywyng kai 01a6eong Twv MPwTEIVWY).

pepBpavn. Mepiéxouv udpoAuTIKA €v{upa Tou Bon-
BoUv oTnV TEWN YEYAAOHOPLAKWY OUGLWV EVOOKUT-
TAPIKAG 1 EEWKUTTAPIKAG TTPOEAEUONG, AAAA Kal -
KPOOPYaVICHWY, TTou mMBOavov €xouv €l0BAAEL 0TO
KUttapo ({wiko) pe tn Oladikacia tng evookUT-
Twong. Av ta dpactikotata autd éviupa oe Bpi-
OKOVTAV OTO E0WTEPIKO TWV AUCOCWHATWY, aAAd
ntav eAeUBepa O0TO KUTTAPOTAACHd, TOTE YPYO-
pa Ba dlacmoUcay Kal Td GUCTATIKA Tou {5lou Tou
KUTTApOU, omoTe Ba TO KATESTPEPAV. XTA PUTIKA
KUTTapa w¢ AUCOCWHATA AEITOUPYOUV OpLopEVd
Xupotomia.

« Yrnepo€eidloowparta: Eival pikpd opaipikd Ku-
otiola mou mepBAAAovtal amd amAn OTOIXELWON
pePBpavn Kat mepiExouy ofeldwtika éviupa, Tou
BonBoUv didpopeg petaBoAikég depyaoieg. Et-
OlKA OTA UTEPOEEIOIO0WUATA TWY NTATIKWY Kdal
VEPPIKWY KUTTAPWYV YiVETAl KAl N PHETATPOTH TOU
owvorveUpatog os aketaAdelion. EEacgpaliletat
£tol n amotofivwon Tou opyavicpou pag amo To
OLVOTIVEUPA TTOU KatavaAwvoupe. Mia aAAn oAU
ONUAVTIKN TPOoQPOPA TWV UTIEPOEEISIOCWHATWY
yta tn {wn Tou KUTTAPOU, Kal Kat’ eMEKTACN TOU
opyaviopou, gival Kal n YETATPOT) TOU UTTEPOEEL-
diou tou udpoyovou (H,0,) o ofuyovo Kat vepo.
H petatpomn autn sival avaykaia, ywati To ume-
po&eidlo Tou UGPOYOVOU TTOU TIAPAYETAL KATA TIG
avtiopacelg petaBoAtlopou sivarl dlaitepa To€Ika.

KegdaAaio 2

Tpomomoinon oto cUpmAeypa Golgi

TOpmAeypa
Golgi

MAaopatikn
HepBpAvn

EKKPITIKO
KuoTidlo
(HeTaEpet
v TpwTeivn)

Aucbowpa  YEPOAUTIKG Mpwteivn EKKPIVOHEVN
&vlupo TAQOHATIKAG TpWTEivN
HepBpavng
4 N
~ J

0 poAog Twv AUCOCWHATWY OTNV EVOOKUTTAPIKA TEWD.
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Auon pitoxovopiou
ue T Bonbeia twv

H... AAAH APAZH TON AYZOZQOMATQN

H dpdon twv Aucoowudtwyv eKONAWVETAl OTN (PAyoKUTTdPwon, TV auto-
payia kai otnv autéAvon. H @payokuttdpwon €xsi non avapepOei. Me v
avtopayia ta KUTtapa KaAUMTouV TIC EVEPYEIAKEG avAyKEC TOUG, otav Bpioko-
viai o€ ouvlnkeg aottiac. Ta Aucoowuatra MEPIKUKAWVOUVY £va opyaviolo, ol
LEUBPAVEC TOUG EvwvovTal Kal £Tol ONUIOUPYEITal £€va KUOTIOIO, TIOU TEPIEXEL
70 mayl0eupEvo opyaviolo. Ta udpoAUTIKa Eviuua, mou aneAsuBepwvovtal oto
EOWTEPIKO TOU KUGTIOIOU, O1acTIoUV Ta IaKpouopla Tou opyavidiou Kai ta fio-
VOUEPN, TIOU TTPOKUTITOUV amo tn 01domacn, EMICTPEPOUY OTO KUTTAPOTAAoua.
Kata tnv autéAuon, to (010 To KUTTAapo ameAeUBEPWVEL Ta UOPOAUTIKA Eviuua
TWV AUCOOWLATWY OTO KUTTAPOTAAod Tou Kai £tot Avetal. H autoAuon eivai
N MPOYPAUUATIOUEVN «AUTOKTOVia» Twv KUTTdpwV. a mapadeiyua, katd t
LETATPOTH TOU YUpIvVoU o€ Bdtpaxo n oupd amoKOMTETAl, UE KATACTPOPI) TWV

Avcoowpdtwy.

KUTTApwV NG, AOY®w autoAuonG.

s

N

~

J

» Kevotoma: Me Tov 6po KEVOTOTIO avapepOHAoTE
o€ KABe KuoTidlo mou TepIBAAAETaL amd amAr otol-
XEWWON HEPBPAVN Kal TEPLEXEL Eva UATWOES UYPO.
2ta {wika KUTTapa umapxouy Slagopa €idn Kevo-
Tomiwv. Mapddetypa anoteAolV Td MEMTIKA KEVO-
TOMId, TTOU ONUIoUPYoUVTAl KAtd TNV eVOOKUTTWON
HIKPOOPYAVICHWY Kal cwHATIdiwy Tpo@nG.
[Swaitepo evolaépov Tapouclalouv ta KEVOTO-
ma TwY QUTIKWY KUTTdpwy, Tou ovopalovtal
XUHOTOTId. Ta XUMOTOTa amoteAolv ouvhibwg
amoBnKeg BPEMTIKWY ouclwy (T.X. oakxapolng),
XPWOTIKWY 1 1OVIWV OLGAUPEVWY O0TO USATWOES
UYPO. € OPICHEVEG TEPITITWOELG amoBnkeUouv
£MioNg Axpnota mpolovta Tou PeTaBoAlopou.

XAwpPOomAAOoTEG Kal pitoxovopla -
O1 peTatpoTmeic evEPYELAG
TWV KUTTApWV

Ta kUttapa xpelalovtal evépyela, ywa va Ola-
Tnproouv Tn 0oUn Kal TN AEITOUPYLIKOTNTA TOUG.
Tnv evépyela auth TNV avtAolv CUVEXWG Ao TO
mePIBAAOY TOUG. Agv apKel Opwg povo n sloa-
ywyn evépyelag ota Kuttapa. Xpeldletal Kat n
HETATPOTH TNG GE HOP®N TETOLA, TTOU VA HTOPEL
va xpnotpgormolndsl amd ta KUTtapa yla tnv ma-

paywyn €pyou (UNXavikou, XNUIKoU, HETAPOPAG
ouclwy KTA.), amnd to omoio e€aptdtat n emBiwon
TOUG.

Ta opyavidla Tou EUKAPUWTIKOU KUTTAPOU Ta £EEL-
OLKEUPEVA OTN HETATPOTN TNG EEWTEPIKNG EVEPYEL-
ag O£ XPNOIHOTOWCIHUN Hop®n €lval ol XAwpPOoTAd-
OTEG KAl TA HIToXovopla.

o XAwpomAdoteg: YmApxouv povo otd Kuttapd
TWV TPACIVWY THNHATWY TWV QUTWV. XTd 0pyavi-
Ola autd yivetal n gwtooUvOson.

Ot xAwpomAdoteg mepiBaiiovtat amod OUmAr otot-
XEWWON HEPBPAVN. 2ZTO ECWTEPIKO TOUG UTTAPXEL
gl peuot pala, To CTPWHA, OTO OTOI0 TEPLE-
Xovtal MEMAATUopEVa KuoTidld, ta BUAakosion,
mou otolBadovtal To £va Tavw oTo dAAo, WOoTE va
oxnuatioouv cwpouUg, Ta grana, oTd oToia MePLE-
XovTal Hopla XAwpo@UAANG. YTIdpxouy £miong pe-
HOVWHEVEG PeUBpavwdelg OoPEG, Ta eAacpdria,
mou cuvOEouV Ta grana petafl Toug.

270 OTPWHA Tou XAwpoTAdoTn Bpioketatl kat DNA,
omwg emiong €viupa Kal plBoowpata, mou Tou
emTpEmouy va daipeital kat va divel Buyatpikd
opyavidla, aAAd Kal va CUVOETEL PEPIKEG ATIO TIG
TPWTEIVEG TOu, Xwpig va eEaptdatal OAOKANPWTL-
KA amod TO YEVETIKO UAIKO TOU TTuprva.
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H opydvwon tou xAwpomAdotn: (a) NAEKTPOVIKN HIKPOPWToypapia Kai (B) oxnuatikn ameikovion.

Ot XAWPOTAQCTEG AVAKOUV O pla eupUTEPN Ka-
TNyopia opyavidiwy Twy QUTIKWY KUTTAPWY, ToU
ovopalovtal mAaotidla. Xta mAdoTidla aviKouv
Kal ol axpwpol aguAomAdoteg, mou Bpiokovtal
ota KUTTapa twv PV TWY QUTWY Kal anote-
Aouv amoBnkeg apUAou, Kabwg emiong ol XpwHo-
MAQOTEG, TTOU TTEPIEXOUV XPWOTIKEG Kal Bpioko-
vtal ota aven, ota @UAAA Kal 6Toug Kapmoug.

e Mitoxovopia: Ta pitoxdvopla UTTAPXouV og OAd
TA EUKAPUWTIKA KUTTAPA (PWTOCUVOETIKA Kal Un),
pe e€aipson Ta wplpa epubpd aigoo@aiptla. Eivat
Ta opyavidla ota omoia yivetal PETATPOTH TNG
EVEPYELAC O£ HOP@N TTOU va Umopei va aflomoinei
Yla TIG OLAPOPEC AEITOUPYIEG TOU KUTTAPOU.

To oxnUa Twv PIToXovOopiwy TOIKIAAEL (EMIPNKEC,
OQAIPIKO N WOELOEG), OTIWG TOLKIAAEL Kal 0 aplb-
HOC TOUG 6TOUC OLAYopoug TUTIOUG KUTTApwY. [e-
VIKWG, KUTTApa ToU £X0UV UWNAEG amaAlTrOELg O
XNUIKN eVEPYELA, OTIWC TA PUTKA, €XOUV Kal Tapd
MOAAG piToxovopla, evw KUTTAPA HE HIKPOTEPEG
EVEPYEIAKEG ATIAITAOELG £XOUV HIKPOTEPO aplOpod
HITOXOVOpiwWY.

‘OMwWg ol XAWPOTAAOTEG, £TOL KAl TA PITOXOVOPLA
mepIBAAAovTal amd OUMAN OTOIXEWON HEPBpAvN.
H e€wtepikn pepBpavn sival Asia, evw n eowtept-
KN mapouctalel avadlmAWGCELG TTPOG TO ECWTEPIKO
TOU pitoxovopiou. ZTIC avaSITAWOELG AUTEC EVTO-
milovtatl oldopa £vlupa. ‘Omwg 6Toug XAwpo-
TMAQOTEG, £TOL KAl 0TA PITOXOVOPLA 0 XWPOG HEca
amo TNV E0WTEPIKNA HEUBPAVN KAAUTITETAL amd pila
Taxuppeuotn pala, tn PATpa tou pitoxovdpiou.
21N UATPA TOU PITOXOVOPIou, OTIWG Kal 6TO OTPW-

pa Tou XAwpomAdotn, undapxouv DNA, évlupa kal
plBoowpata. Ta opyaviola onAadn autd Olabe-
Touv Tov amapaitnto e€omMAIONO, Tou Toug £€a-
OQAAIeL Pla OXETIKN YEVETIKA autoduvapia. Xapn
G’ QUTO TO PNXAVICHO PmopoUV va TTapayouyv opl-
OMEVEC TTPWTEIVEG Kal va dimAacialovtal aveEdap-
NTa amod 1o SUTAACIAcHO TOU KUTTAPOU.

4 )

. J

H opyadvwaon tou pitoxovopiou: (a) NAEKTPOVIKNA LIKPO-
pwTtoypagia kat (B) oxnuatikn aneikovion.
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AZ ZKEOTOYME...

Marti éva puiko KUTTapo mePIEXEL TTOA-
Ad pitoxovopla, evaw £va AgUuko aipo-
opaiplo moAAd Aucoowyara;

H oxetikn yevetikn autoduvauia mou Olabé-
TOUV Ta HITOXOVOpIa Kal ol XAwPONAdoTEG
odnynoe otnv umobeon OTl MpPOKeiTal yia
MPOKAPUWTIKOUG opyaviouoUg, ol omoiol o€
£va amno t1a npwipa otadia g eEEAIENG ElOE-

KUuTttapikog oKEAETOG

Mptv amd Aiyeg HOALG dekastieg ot BloAdyol avtl-
AauBavovtayv To E0WTEPIKO TOU KUTTAPOU WG Hia
nuippeuotn auopyn pala, péca otnv omoia dlw-
pouvtav 1 enémAsayv ta opyavidia. Ot cUyXpoveg
OHWG TEXVIKEG TNG NAEKTPOVIKAG HIKPOOKOTIAG
£XOUV ATTOKAAUWEL OTL TO KUTTAPOTAQCHA TWV £U-
KAPUWTIKWY KUTTApwV Olaoxiletal amo £va To-
AUpop@o mAEypa vidiwv, Ta omoia cuykpotouv
TOV KUTTAPIKO OKEAETO.

Xdapn oTov KUTTAPIKO OKEAETO, TOU ATOTEAE(Tal
amo pKpolviola, pakpolviola, evoldueca vidla
Kal HIKPOoWwANViokoug, ta KUTtapa umootnpi-
{ovtal pnxavika. Mmopouv £t1ol va dlatnpouyv
TO OXAMA TOUG, OMWCG UmopoUv Kadl va TO HETd-
BAAAouv. Xdpn OTOV KUTTAPLIKO OKEAETO TA Op-
yavidla cuykpatouvtal otn 0écon toug, aAAd Kal
BonBouUvtal oTnV Kivnon TOUG OTO ECWTEPIKO TOU
Kuttapou. Xta {wikd KUTtapad oxnpatifetal amo
HIKPOGWANVIOKOUG TO KEVTIPOOWHATIO, TO OTOoio
amoteAsital amd OU0 KevrpiAla Kal GUPBAAAEL
oTNV KUTTApIKi Olaipson.

ducav OTo EUKAPUWTIKO KUTTAPO Kal EKTOTE . . , , ,
. . TEAOG O KUTTAPLKOG OKEAETOG BonBa tnv Kivnon
oupBIwvouV g auto. . . . .
Kat Tou {6lou Tou KuTtdpou, dtav auto sival ama-
paitnrto.
4 )
- J

O KUTTapIKOG OKEAETOC oTnpilel kal ouykpatel ta opyaviola tou kuttdpou otn Béon toug. Ta tvidia, mou Tov anote-
Aouv, dilatpéxouv To KUTTApo am’ dkpn ¢’ dkpn: (a) OXNUAtiki ameikovion TUNEATOG TOU KUTTAPIKOU OKEAETOU Kai (B)
pwToypagia ano NAEKTPOVIKO LIKPOOKOTIO.



Kuttapiko toixwpa

Mapd to 4Tt N TAaopatikn pepBpavn Bewpeital To
£EWTEPIKO oUVOPO TOU KUTTAPOU, TMOAAG KUTta-
pa dlabétouyv Kal mpdobeta mepBARUata. Amo ta
ONHAVTIKOTEPA €ival TO KUTTAPIKO TOIXWHA TWY
(PUTIKWV KUTTAPWY, TO OT0i0 AmOTEAEL GTOIXEIO
OlaKplong avdapeoca ota QUTIKA kat ota {wikd
KUttapa. Eival éva oxetikd avBekTiKO e€wTepl-

KegdaAaio 2

KO mepiBAnpa, mou amoteAsital amod S1awopoug
TMOAUGAKXapiteG. O KUPLOTEPOC amod auToug sival
n Kuttapivn.

To KUTTAPIKO TOIXWHA €ival SUPTIAYEG Kal IKavo va
avBiotatal oe 1oXupEg MESELS. Mpootatelel £T0L
TO (PUTIKO KUTTapo amo Oidppnén, otav Bpioketal
OE UTIOTOVIKO TepIBAAAOY, Kal, Meldn TOU TTPoo-
Oi0€l avOEKTIKOTNTA KAl EAACTIKOTNTA, TTPOCPEPEL
«OKENETIKN>» UTIOOTAPLEN OE OAOKANPO TO PUTO.

AOMIKA ZTOIXEIA TOY KYTTAPIKOY ZKEAETOY

MikpoowAnviokol: Yndpxouv o€ 0Aa ta €i0n TwV EUKAPUWTIKWY KUTTAPWY
Kal eppavidovtai e Tn Hop@n KoiAwv KUAIVOpwy. To Toixwid Toug anoteAei-
Tat ano OUo €i0n MPpwTEIVWV (TouumouAivn a Kai B). 2ta {wika KUttapa ot pi-
KPOOWANVIOKOI CULUETEXOUY OTO GXNUATICUO TNG LITWTIKNG aTpdKToU Kal ToU
KEVTpoowuatiov. H UITWTIKI) dTPAKTOG KAl TO KEVIPOOWLATIO, TO OTOI0 EXEL
T duvarotnta va avtodinAacidletai, maidovv onuaviiko poAo otn dlaipeon
TwV {WIKWV KUTTAPWV.

-

Kevtpoowpario.

Kata tn dtaipgon Twv QUTIKWY KUTTAPWYV Ol HIKPOGWANVIOKOI CUYKPOTOUV TO
ppayponidotn, o onoiog mpocdiopilel Tn Bon Twv BUYATPIKWY KUTTAPIKWYV
ToIXwUdtwy. TEAOG, amoteAoUV ta KUpla OOUIKA cUoTatika Twy BAepapiowy
Kal Twv pactiyiwv, Tou UAPXOUV OE OPICHEVA KUTTAPA Kal eEUTNPETOUV TNV
kivnon r T cUAANYN TG TPOriG.

Mikpoiviola: AvtiBsta ano Toug UIKPOoWANVIoKOUG, Ta LiKpolvidia gival ou-
umayeic KUAIVOPOL Kat EXouv UIKPOTEPN OIAUETPO. AtoteAouvTal ano pia mpw-
Teivn (aktivn) kat cuuBAAAOUY OTIC KUTTAPIKEG KIVACEIG. Ta [ikpoiviola givai
MEPICOOTEPO YVWOTA Aro To POAO TOUG 0T cUCTIACH TWV HUIKWY KUTTAPWV.

Evdidueoa vidia: Onwc @aivetal kal ano tv ovouacia toug, £Xouv Oldue-
Tp0o €VOIdUEDN TNG OIAUETPOU TWV UIKPOOWANVIOKWY Kal TwV UIKPOIVIOIWV.
Av Kai Ogv gival yvwoTi oTIG AEMTTOUEPEIEC TNG N AEIToUpyia Toug, mioTeVETal
0Tl Kal autd cupuBaAAouy otn dlatnpPNon ToU OXNUATOG TWV KUTTAPWY Kal OTN
OUYKPATNOoN TwVY opyavidiwv o€ kaBoplougveg BEoeig.
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Mivakag: Alaopég HETAEU EUKAPUWTIKWY KUTTAPWY.

OPIANIAIO/AOMH OYTIKO
(WTOCUVOETIKO)
MAacpatikn pepBpavn + +
Kuttapiko toixwpa + -
Mupnvag + +
Xpwpoowpata + +
PiBoowpata + +
EvéomAacuatiko 6ikTuo + +
20pumAeypa Golgi + +
Aucoowparta - +

(HEPIKA XUpOTOMIA AEITOUPYOUV
w¢ Aucoowpata)

Ynepo€eldloowpata + +
Xupotoma + =
XAWPOTAGCTEG + =
Mttoxovdpla + +
Kevtpoowpdrtio - +

‘ NEPIAHWH
H BepeAddng SoHIKA Kal AETOUPYIKN Hovada OAwv

TWV 0pYaviopWV gival To KUTTtapo. H Asitoupyia twv
0OpYQvIoHWY £ival To AMOTEAEOHA TNG CUAAOYIKNG OpAcng
AZ ZKEOTOYME... Kal aAANAETIIOpAcNC TWV KUTTAPWY ToU Toug amoteAouyv. To
Eva nnatiké KOtrapo éxel KUTTapo éx'a GXETlI’(d HIKPO OYKO Kau ﬂEple?\A&TC{l cmé’ v
dyko 5.000 um3. H ouvor- n)\agpatmn pspogvn. H nAaguathn pngQavn: a) E?\syxsl
K €mpavela twv peuBpa- T0 €i00G TwV OUCLWY TIOU ElGEPXOVTAL Ef_,Ep)’(OVT'(Il amé to
vév Tou (ouumepiAauBa- kUTTapo. Aur9 EMTUYXAVETAL EITE pE ’naenthn 6[CIXUOTJ gite
VOUEVWV TWV ECWTEPIKY HE EVEPYNTIKN HETAPOPA 1) HE EVIGOKU'ETO)GT] Kal E«E(,\)KU:ET(,O-
peuBpavey kai e mha- on. B) ZUUUE"EEXEl oTNV UTIOdOXN KAl EPHUNVEId PNVUPATWY
ouatikric pepBpdvng) eivar amoto mepaMov. , ,
110.000 pm?2. ‘Eva KUTTapo Eva TUTIKO KUTTAPO MEPIEXEL OTO KUTTCIpOlTAC[IO'p(I' Tou: Tov
mupnva, mou TEPIBAAAETAL ATIO TOV TUPNVIKO (PAKEAO Kdal

TOU TAyKpEatog, Mou Ta- ) ¢ ) r
(PEPEL OTO ECWTEPIKO TOU TO YEVETIKO UAIKO. To evdopepBpa-

padyel mentika gvluua, €Xel

dyko 1.000 pum3 kar TeAr- VKO oUoTNA, TTOU nsplAngaYEL Ta opyawdlg: svdon?l\aoua-
KN Emipavela peuBpavwy TIKO BiKTUO (afSpo Kat Agio), ou’prr?\sypa Golg1, ?\uo'oo@pata,
13.000 pm?2. Moto KUTTapo umepo&eldloowpata Kat Kevotoma (TMemTika {wikd KuTttapda

Kl XUPOTOTIA OTa QUTIKG). Toug JETATPOTIEIG EVEPYELAG, ON-
Aadn Ta ptoxovopla Katl Toug XAwpPomAdoTeG. Tov Kuttapl-
KO OKEAETA, TIOU amoTeAEiTal amd OXNUATIOHOUG TPWTEIVIKAG
(U0oNG, TOUG HIKPOOWANVICKOUG, Td PIKPOLlvidla Kat ta evold-
peoa vidla.Ta @utika Kuttapa Ola@épouy amod ta {wikd,
yluati ta mpwta mEPEXOUV XAWPOTAAOTEG, TeplBAAovtal
amd KUTTAPIKO TOIXWHA KAl OTEPOUVTAL KEVTPOOWUATIOU.

ano ta OUo, Kal yia Tolo
Aoyo, 6a ntav mepIooOTEPO
amoTEAECLATIKO yIa T1) OlEK-
nepaiwon 0pactnploTHTwy
nou xpeidlovral peydAEg
EMIPAVEIEC UEUBPavwY;



KegdaAaio 2

EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

1. Neprypayte tn Sopn TNG MTAAOHATIKAG HEPBPAVNG. ZTnV amavinon oag va avagepbeite otn SleubEtnon
TWV XNUIKWY Hopiwv Tou cuvBETouy Tt dopr auth Kat va e€NynGETe ToV TPOTO HE ToV oTioio N Sleude-
non auth emnpealsl TN ASITOUPYIKOTNTA TNC.

2. Inpewote v £vOel€n X A A dimAa og KaBe mpdtacn, avaAoya He To av To VONUd tng ival avtiotoixa

owoTo 1 Adbog.

a) O mupARvag Tou KUTTdpou mepIBAAAETAL amd ATTAR OTOWXELWON PePBPAvN.

B) Zto Acio evOomAAopATIKO GiKTUO YiVETAL TO 7% TNG MPWTEIVOCUVOEGNG £VOC EUKAPUWTIKOU KUT-
Tapou.

Y) To cuumAeypa Golgi amoteAsital amd opadeg mapAAANAwWY TEMTAATUCHEVWY GAKWY.

0) Ta umepogetldloowpara ivat Kuttapika opyavidia mou dev meplBAAovtal amd Kapia pepBpavn.

€) O TuUPNVIOKOG TOU KUTTAPOU BpioKETAL OTO ECWTEPIKO TOU pitoxovdpiou.

ot) H mAacpatikn pepBpavn sivat SUmAR oTolxelwdng pepBpavn.

{) Xto svOopspBpaviko cUOTNHA TOU KUTTAPOU avAKOouV Ta utepoeldloocwpartd.

n) To KUTTAPIKO TOIXWHA AmOTEAEITAL ATO KUTTAPIVN.

0) H avtAia WOvtwy K* - Na* yetagépel ta 1ovta £€w Kal péca oto KUTTapo pe dladikacia iola pe tnv
wopwon.

1) Ot pucloAdyol SlaKpivouy 5 TUTTOUG HETAPOPAS OUGLWY HEGW TNG KUTTAPIKAG HEUBpAvNG.

K) Kabe pepBpdavn tou Kuttdpou mou Slabétel povootiBn dopr @wo@oAlmdiwy ovopdalsTal GTOIXEIW-
dng pepBpavn.

A) Zto povtéAo Tou uypoU pwodikou n dimAoctiBada Aumdiwy amoteAsital amo oudétepa Aumidia.

p) Kabe kUttapo mpoépxetal amd mpolmdpxov KUTTapo.

v) EUKapuwTikd KUTTapo eivat autd mou Og Slabétel kaboAou mupnva.

3. Inpewwote tny £vOelEn X N A dimAa og KaBs mpotacn, avaloyd pE TO av To vOnud Tng eival avtiotolxa

owoTo 1 Adbog.

a) To ouotnua Golgi mepiexet DNA.

B) O mupnvag tou Kuttdpou TepIBAAAETAL ATTO TOV MUPNVIKO PAKEAO 0 omoiog Oev €xel Tn Sopn oTol-
XE1WO0UG PEPBPAVNC.

Y) To evlopepBpaviko diktuo mepAapBavel povo to evéomAacpatiko SiKtuo Kal to cuotnua Golgi.

0) Zta plBocwpata yivetatl n cUvOson Twv MPWTEIVWY.

€) To Aeio evoomAacpatiko Oiktuo meptéxel UGPOAUTIKA Evupa Tou SlacToUV T CUCTATIKA TOU KUT-
Tapou.

oT) ‘OAd Ta QUTIKA KUTTapa TEPLEXOUV XAWPOTIACTEG.

4. Inpewote v £vOel€n X A A dimAa og KaBe TpoTaocn, avaAoya He To av To VONUd tng ival avtiotoixa
owoTo 1 Adbog.
a) Zto pitoxovoplo mapdyetatl svépyetla aflomotoiun amo ta kutrapd.
B) Ta mAaotidla avikouv otny eupUTEPN KATNYOPIa TwV XAWPOTTAACTWY.
Y) Mia katnyopia piBoowpdtwy gival ot apuAOTTAAGTEG.
0) To €0WTEPIKO TWV XAWPOTAACTWY Eival Nuippeuotn pala Kat Aéyetal oTpwud.
€) Ta umepogeidloowpata ival Kuotiola Tou cupmAgypartog Golgi.
ot) Ta kUttapa mou SLaB£TouV KUTTAPIKO Toixwpa s SLaBETOUV KUTTAPIKN PEPBPAVN.

5. ZUXVA ouvavtape toug 0poug: udpowoBot dsopoi 1 EAEELG HETAEU USPOWPOBWY TUNHATWY HAKPOHOPI-
WV. Z€ TIOIEG TIEPUMTWOELG AVAPEPOVTAL KAl TTold N onpacia Toug yla Ta BloAoylkd cuceTApaTd;
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6. To Oldypappa Oeixvel THAPA PLag UTOTIOEPEVNG TAQOHATIKAG HEPBPAVNG, CUU@WVA HE TO HOVTEAO TOU
«PEUOTOU HwodlKoU»:

a. Ovopdote ta popla A kat B mou BAémete oto diaypappa.
B. MNati Katd t yvwpn 6ag To HOVIEAO MEPLYPAPETAL WG «PEUCTO>;
Y. Na avagépete 6Uo Asitoupyieg Tng HEUBPAVNG TTOU £X0UV OXEoN e Ta Hopla B.

7. 'Eva TeXvNTO KUTTAPO TO omoio MepIBAAAETAL A0 NUITEPATH HEPBPAVN Kal MEPIEXEL £va OLAAUPA OaK-
xapodng kat YAUKOIng tomoBeteital péoa og £va SIAAUNA TTou TTEPLEXEL oakxapoln, YAUKAOIN Kal (ppou-
KTOn. Av n yepBpavn Tou sival dlamepatr) amod TO VEPO KAl TOUG HOVOCAKXAPITEG, aAAd ival TEAEiwG
adlamEPAOTn 0TOUG SIOAKXAPITEG KAl Ol CUYKEVIPWOELG TWV OAKXAPWY Eival AUTEG TTOU paivovtdal 6To
OXNHd, Va AMavINOoETE OTIG €NG EPWTNOELG:

1. Moo cdkxapo s€ayetal amd 1o KUTTApo Kal ylati;
2. MNMolo cakxapo €l0AyeTal 0To KUTTAPO Kal ylati;
3. To texvnTto KUTTapo Ba pouckwoel 1 Ba cupplkvwbel kal yiati;

8. Ztoug Tivakeg mMou akoAouBoUV GNPELVOVTAL Ol APXIKEG Kal Ol TEAIKEG OUYKEVTPWOELG (EVOOKUTTA-
PIKEG Kal EWKUTTAPIKEG) TPLWY OUCIWY €VOC AgPOBIOU KUTTAPOU TOU OLAHPETAKIVABNKAY HECW TNG
TAQOPATIKAG HEUBPAVNG.

APXIKEX TEAIKEX

A B r A B r
Evookuttapikni 0,5M [0, TM|0O,3M Evookuttapikn 0,1M| 0,3M | 0,2M
OUYKEVTPWON OUYKEVTPWON
E€wkuTtTapikn 0,5M [0,5M|0,7M E€wkuTTapikn 0,4M| 0,3M | 0,8 M
OUYKEVTPWON OGUYKEVTPWON

Na amavtioeTe 6TIC AKOAOUBEG EPWTNOELCG:
1. Mola-£¢ oucia-£¢ YeTaEPONKe-av Pe mabNTIKA PETAa®opd (SLAxXuon), Tola-£C JE EVEPYNTIKA HETA-
(popd Kal ylarti;

70



KegdaAaio 2

2. Av n mapoxn o€uydvou oTo KUTTApO TMEPLOPLOTEL, TOLAG i TOWWV ouclwy Ba emBpaduvOel avtioToxa
N HETapopd Kal ylati;

3. Na ovopdoete pla KUTtaplkn Asttoupyia otnv omoia onpavtiko poAo mailel n mabntkn petagopd
Kdl Pl KUTTapikn Asttoupyia otnv omoia onpavtiko poAo mailel n eveEpPyNTIKN HETAPOPA.

4. Na meplypdyeTe TOV TPOTIO JE TOV OTOI0 ElCAYOVTAl KAl EayovTal amod ta KUTTApd oUGieg PeyaAou
poplakoU BApoug Kal cwpatiola Tpogng.

9. Moteg Ba NTav ol cuveEmeleg yia Tn {wn evog {wikoU KUTTApou, av, He KAmolo Tpdmo, apalpoUcdape amo
TNV KUTTAPIKA HEUBPAVN TOU TIG amAEG Kal TG oUVOETEG TPWTEIVEG;

10. ZxOAIAOTE TO POAO TwWV HEUBPAVWY OTA PITOXOVOPLd, 0TO EVOOTAAOHATIKO GIKTUO Kal 6ToV Tupnvd.
11. Znpepa yvwpiloupe OTL UTTAPXEL £va cUCTNHA HEPBPAVWVY TO 0Toio GUVOEEL TOV TTUPHAVA HE TNV TTAACUd-
TIKN PepBpavn. Meplypdyte Ta KUpldtepa amo Ta opyavidla ) ToUg OXNUATIOHOUG TTOU CUUHETEXOUY

OTO oUOTNHA AUTO, HE avagopd oTNV ECWTEPIKN AEITOUPYIKN OXECN TOUG.

12. O mivakag mou GiVETAL OTN CUVEXELA AVAPEPETAL OE £vdA NTTATIKO KAl VA (PWTOCUVOETIKO QUTIKO KUT-
Tapo, Kabwg Kat o GopEG Tou Ba pmopolcav va UTAPXouv 6° autd:

Kuttapa

Aopry Hmatiko DwToouvOETIKO

MupnVvIkog PAKEAOG

Kuttapiko Toixwua

AHUAOKOKKOL
XAWPOTAAOCTEC
JUpumAsypa Golgi

PiBoocwpata

Mitoxdvopla

Av n Oopn umdpxel o Kabéva amo Ta Tpia €idn KUTTApwy, BAATE £va (+) OTO AVTIOTOIXO TETPAYWVO
Kal, av 6gv umapxel, BAAte éva (-).

13. OvopdoTe Kal mepLypayte To opyavidlo Je To omoio gival cuvoedepévn n KUTTApIkn mewn. Mota eivat,
GUVOTITIKA, N TOPEia TNG AELTOUPYIag autng;

14. Na ava@EpeTe Kal va mEPLYPAYETE Hop@PoAoyIKd U0 KUTTAPIKA opyavidla TTou oxetidovTal Je Tn peta-
TPOTIN TNG EVEPYELAG O Hopen aflomotnotpn amd to KUttapo. Molog sival o poAog Kabevog amod autd otn
{wn Tou KUTtdpou;

15. Neprypdyte Tig dadikaocieg mou amelkovidovtal oto Sldypappa mou akoAoubsi:
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16. X10 Oldypappa mapouctalovtatl ol SladoXIKEG PACELG ULag CUYKEKPIUEVNG KUTTAPIKNG Sladikaoiag:

17

18

a. - Ovopdorte TIg OOMEG TTOU CNHELWVOVTAL PE Ta Ypauuata A, B, I, A, E.
- INUEIWOTE PE TO YPAppa Z tn dopr Omou mapdyeTdl To MPWTEIVIKO TEPIEXOUEVO ToU A.
- Molog eival o poAog tou E otn clvBeon autng Tng MpWTEIvng;
- Mowa ivat n Asttoupyia mou to A pmopei va Kavel ota KUTTapa £vog opyavicpou;
B. - Ovopdote Tn 61adlKacia Tou TEPLYPAPETAl 0To OIAYPAPKdA, HE TNV OTIold HEYAAOHOPIAKEG EVWOELG
€lOEPXOVTal 6To KUTTapo.
- Auti n dwadikacia sival cuvidng o oplopéva Asukda algoo@aipla. Na umobécete éva Adyo yia
TOV OTIOl0 AUTA N KUTTAPIKA AEITOUpYia Eival onUavtikn yld Tov opyavicpo.
- OvOpAOoTE pila opadd opyavioHwY Ol OTI0I0L TPEPOVTAL XPNOLHOTIOWWVTAG TNV Tapamavw Sladikaocid.

Moleg €ival ol OlaWopEg, OOHPIKEG Kal AEITOUPYIKEG, AVAUESA OTA HEPN TwV aKOAoubwv {euyaplwy
KUTTAPLKWY OOHWV:

d. TAQOUATIKNA PHEUBPAvN - TUpNVIKA HeUBpavn,

B. HITOXAVOPLO - XAWPOTAACTNG,

Y. Aucoowpata - ulepogeldlocwpatd.

ATTO 1o E0WTEPIKO TEPIBANPA GTOPAX0U BNAACTIKOU amopovwOnkav KUTTapa mou eKKpivouv To £v{upo
meyivoyovo. Ta KUTtapa autd diatnpndnkav o KatdAAnAo OpemTIKO UAIKO, TIOU TIEPLEIXE ApLVOEEa
onpacpéva pe padlevepyd LodTomd. X Kavovika dlaothpata AapBavovtav amo tnv KaAAlépyela KUT-
TApa Kat yvotav mapatnpnor Toug 6To NAEKTPOVIKO HIKPOCKOTIIO.

2Tn OUVEXeLd BAETETE TO OLAYPAMPA €VOC TIEMTIKOU KUTTAPOU HE O,TL Umopei va mapatnpndsi oto nAe-
KTPOVIKO HIKPOOKOTILO. ZTNV APLOTEPH TAEUPA TOU OXNUATOG avaypd@ETal 0 XpOVOG TTOU XPEIACTNKE,
yld va €P@avioTel n ongaven ota dlapopa KUTTApIka opyavidla:



KegdaAaio 2

a. Ovopdote ta opyavidla A £éwg Kat A.

B. MeplypdyTe GUVOTITIKA TNV aKOAoUBia TwY YEYOVOTWY TTOU €XOUV WG ATOTEAECHA TNV EPPAVION TNG
onpavong, oe OlAPOPETIKA XPOVIKA SlacThpata, ota opyavidia A éwg .

Y. Meplypayte cuvomtikd To poAo Tou mupnva otn cUvOEon Tou TEYIVOYOVOU.

0. Mg molo tpdmo moteveTe 0Tl Ba 00nynBei £€w amod To KUTTAPO TO UAIKO TIOU TEPIEXETAL OTA OPYd-
vidla E;

. EE€nynote yiati eival amapaitntog évag oxXeTIKA PeydaAog aplOuog opyavidiwy A ota eKKPLTIKA KUTTapd.

19. 2NV KOpuPN Tou avBpwmivou creppatolwapiou UTAPXEL hid PIKpn OL0YKwWaon, N omoia mepLExel Evqu-
pa mou BonBouv to omeppatolwdplo va lo€ABEL 6To wdaplo. Kovtd otn PepBpavn, TPog T0 ECWTEPIKO
Tou omepparolwapiou, UTTAPXOUV TTOAAG KUoTidla. Meptypdyte Tov TPOTIO HE TOV OTI0I0 UTTOBETETE OTL
eAeubepwvovtal Ta £viupa amo TV Kopuen Tou omeppatolwapiou.

AZ EPEYNHZOYME...

1. A€lomolwvTtag 6ca yvwpilete Kal 06a PTMOPEITE va Bpeite avatpexovtag os AAAEG
TNY£C, TPOOTIABNOTE, HE EMIOTNHOVIKA oToIXEla Kal mapadsiypata, va alttoAoyn-
OETE TO YEYOVOC OTL N KUTTAPIKNA EMPAVELA £XEL IOLAITEPO EVOLAPEPOV YA OPIOHE-
va B£pata mou agopouv TNV Uyeid.

N

Ymapxel gla KAnpovouikn acBévela (glycogen cardiomyopathy). Neapd og nAwkia
Aatopa TouU TAcXouvV amo autnv spgavifouv puikn aduvapia, n omoia emnpedlet
™V Kapdld, omwg Kat AAAoUC pug. Asiypata mpooBeBANUEVWY HUTKWY KUTTAPWY,
Ta omoia s€stdotnkay, spgavidovial va mePLEXOUV TOAU peydAo aplOpod Auco-
CWHATWY, OLOYKWHEVA Pe YAUKoYyOvo. Mpoomadnote, pe tn Bonbsia oxeTikng Bi-
BAloypagiag 1 el0IKWY EMOTNPOVWY, VA KATAYPAWETE TIG OlAPOPOTIOINCELG TTOU
oupBaivouv og KUTTAPLKOUC PUNXaviopoug, Ol OTTOIEG £XOUV WG GUVETIELA TA CUYKE-
Kpléva mpoBAnparta.

w

‘Eva €ido¢ apoiBadag, n Pelomyxa pallustris, civatl évag povokUTTapog eukapu-
WTLIKOG OpYAVICHOG Tou Ot OLaBETEL pitoxovopla. Mepléxel OpwWS GUPBLWTIKA Ba-
KTHpla, Ta omoia pmopouv va {ouv os mePIBAAAOY e 0EUYOVO KAl VA TO XPNOIHO-
moloUv. Mmmopei autr n mapatipnon va evioxuoel i va amoduvapwoel T Bswpia
Tou umooTtnpilel TNV £VOOCUUBIWTIKA TTPOEAEUCH TWV EUKAPUWTIKWY KUTTAPWY;
TEKUNPLWOTE TNV ATTAVTNON 0AG HE EMOTNHOVIKA OTOIXE(d.

>

MpocB<toupe pla otayova SlaAupatog 5% NaCl mavw os @UAAa tou udpoBlou
@utoU Elodea. Xtn ouvéxela, av mapatnpriooups Ta @UAAA O0TO HIKPOGKOTO, Oa
OlATOTWOOUHE OTL UTTAPXOUV AXPWHEC TTEPLOXEG OTNV TEPLPEPELA KABE KUTTAPOU,
TTOU oeiAovTal 6TO OTL Ol KUTTAPIKESG HEUBPAVEG CUPPIKVWVOVTAL KAl ATTOKOAAW-
VTal amd Ta KUTTAPIKA Tolxwpatd. AElomolwvtag Tig YVWoelg oag amd tn Xnueia
Kal Tn BloAoyia, mpoomadnote va e§nynoete Tt 6uVERN ota KUTTapa autd.
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KepaAaio 3

METABOAIZMOZ

Evépyela kal opyavicpol

‘Evqupa - BloAoyikoi kataAuteg

dwtoouvbeon

Kuttapikn avamvon



AIAAKTIKOI 2TOXOI

210 TEAOG TNG HEAETNG AUTOU TOU KEWaAdiou
Oa pmopeirte:

e Na opilete tnVv €vvola tou petaBoAlopou, va
TOV OLAKPIVETE O€ €(0N KAl VA TOV CUCXETI(ETE
HE TIG KUTTAPIKEG OPACTNPLOTNTEG.

e Na eppnVveUETE TOV TPOTO HE TOV omoio aflo-
TOLE(TAL N EVEPYEL TOU ATEAEUBEpWVETAL
Katd TG e€wbeppeg avtidpdoelg PHECA OTO
{wvtavo KUTTapo, yla TNV KAAuyn Twv eVep-
YEIAKWY TOU aVayKwV.

e Na avayvwpilete to ATP wg TO «EVEPYELAKO
VOUIOHA>» TOU KUTTAPOU, ONAadn wg Tn «YE-
(pUPa>» avApeca oTiG eEWOEPUES Kal TIG EVOO-
Beppec avtiOpacelC.

e Na altloAoyeite tov TPOTO HE TOV OTOoi0 Ta
€vlupa ocupBAaAAouy otn dle€aywyn twv Blo-
AOYIKWYV avtiOpAacEwV.

e Na meplypagete Tig OladIKacieg TNG PwTo-
oUVBeoNg Kal TNG KUTTAPIKAG avamvong Kat
VA AITIOAOYEITE TN GXECN TTOU UTTAPXEL PETAEU
TOUG.

e Na attloAoysite Tn onpacia mou n Pwtoouv-
Bson KAl N KUTTAPLIKA avamvor €Xouv yla Tn
{wn otov TAavntn pac.




KepdAato 3

Evépysla UTIGpXel 0TO TEPIBAAAOV HaAG Kal N
Tapoucia Tng yivetal gavepn pe 6ldgopoug Tpo-
mouc. Ol Kepauvoi plag Katatyidag, Ta neaiotela,
ol oelopoi amoteAoUV SUVAMIKES EKPPACELS TNG. O
Axog mou Byaivel amo TIg XopdEg plag Kibapag, n
axtida Tou AAIOU KAl TO AVOLYHA TWY TETAAWY EVOG
AouAoudloU eumepLEXOUV TNV aflomoinon evépyel-
ag. ‘'OAgg ot Sladikaoieg Tng {wNG amattolv eveép-
vela: and to OUTAACIACHO TWV XPWHOCWHATWY
£W¢ To OlaXwWPLoPO Kal To poipacud toug ota duo
Buyatplkd KUTTapa, Kat amo tn olagopotoinon
TWV KUTTAPWY £VOC £UBPUOU £WG TO OXNUATICHO
OLaPOPETIKWY LoTwV. Evépyela emiong amattei Kat
pla atéAslwtn oelpd AAAWY MOAUTAOKwWY dlEpya-
GlWV TIOU YivovTal 6Toug opyaviopoug. Agou Aot-
OV N evépyela eival T6oo Bacikn yia tn {wn Twv
0pYAVvIoHWY, £ival onpavtiko yla pag va KataAd-
Boupe yla moto Adyo eival auth amapaitntn Kal
HE TTOLO TPOTIO Ol Opyavicpol Tn Xpnolpomotouy.
0 6pog «evépyela» TPWTOXPNCIHOTTOINONKE TTPLY
amo 6Uo TMEPITTOU ALWVEG, PE TN Blopnxavikn ena-
vdotaon, Kat £yLve OIKEIOG oTOV AvBpwTo, KABwg
n texvoAoyia e€eAioodtav. H oxéon BEBala tou
avepwIiou PE TNV EVEPYELA EIXE VA KAVEL KUPIWG
HE TOUC TPOTIOUC Tapaywyng Kat aflomoinong g
yla TNV Tapaywyn £pyou XPAGCIUOU yla TIG avd-
YKEG TNG KaBnpeptvig {wng.

2Tnv mePiodo OPWC AUTH, TTOU Ol EMOTAHOVEG TTOU
aoxoAoUvtatl pe T DUGIKA Kat ot €10IKOL TEXVIKOI
npoomabolcav va e€ac@alicouv @OnvA Kat gu-
XpNOTN EVEPYELA YIA TIC AVAYKEG TNG KABNpEPL-
vAg {wng, ol BloAOYoL £psuvNTEG dlamioTtwvay ot
N KAtavonon tng ox€ong TG EVEPYELAG HE TOUG
idloug Toug opyaviopoug Ot Ba BeAtiwve apeoa
povo tnv molotnta {wng Tou avBpwmou, aAld Oa
£0IlVE KAl AMAVTNOEI OF EPWTNHPATA OXETIKA HE
v umapén i ™ datnpnon tng idtag tng {wng.
‘Etol, mMOAU ypryopda, avamtuxlnke £vag KAAdog
g BloAoyiag, n Bloevepyntikni. H Bloevepyntt-
KN €XEL WG AVTIKEIPEVO TNG TN UEAETN TOU TPOTIOU
UE TOV OTIOI0 Ol Opyaviopoi Xpnotgomolouv Tty
EVEPYELA, Yld va UAomoloUv TIg 6pactnplotnTeg
™G Jwng.

7
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ENEPTEIA
KAI
OPI'ANIZMOI

3.1

Me Bdon 6oca yvwpiloupe £wg Twpa Ba cupPw-
VAGOUPE OTL To XeEAIOOVL E00eUEL EVEPYELA, Yia Va
mapapeivel {wvtavo. ‘Oxt govo yla va metd amo
KAadl oe KAadi, aAAd Kal yla va peyaAwvel Ta
HIKPd TOU 1 Yld VA PETAVACTEUEL GE JAKPIVEG TIE-
PLOXEC. AUTO TOU iowg eival AlyotePo YvwoTo,
N Alyotepo mpowaveg, sivat n dladlkacia pe tnv
omoia Tto XeA00VL £§acaAilel KAl OTN CUVEXEL
XPNOIPOTOLEL AUTA TNV eVEPYELQ.

To xeAdOvL Aowmoy e€acgalilel evépyela OlACTIW-
VTag OPEMTIKEC OUGIEG TTOU TTEPLEXOVTAL OTNV TPO-
N Tou, N omoia amoteAcital amd Oldgopa Evro-
pa. To i6lo Kavouv OAol ol opyavicpol, EKTOg amod
autoUg TIoU €X0UV TNV LKavoTNTd va QwTOoUVOE-
Touv. Ol PWTOCUVOETIKOl opyavicpoi Oecpelouv
NALGKA EVEPYELA KAl PE ATTAEG AVOPYAVES EVWIOELG,

4 )

. J

XeAidovia mou taidouv ta pikpd Toug.

mou Bpiokouv oto MePIBAAAOY TOUG, GUVBETOUV TIG
OPEMTIKEG OUGIEG TTOU TOUG Eival amapaitnteg.

Tnv evépyela Kal Ta UAIKA TIOU Ol opyavicpoi
e€aoaAifouv amd to mepIBAANOV TOUG GUVRBWG
dev pmopouv va ta aflomoincouv ayeca. H alo-
Toinon Toug TPOUTOBETEL TN PETATPOT TOUG OF
EVWOELG, TTOU Ba xpnotpomolnfolv 6T CUVEXELD,
gite yla va o€sldwbolv kat va mapaxOei evép-
YEla €ite w¢ «mpwTn UAN> yla Tn ocUvBeon popiwv
Tou gival amapaitnta wg GOoPIKA N AEITOUPYIKA
OUCTATIKA TWV 0pYaviopwy. To 6UVOAO Twv Xn-
HIKWV avtiopdoewy mou EUTNPETOUV AUTEG TIG
Oladikacieg ouvioTtoUuv To HETABOAIOHO. Me TO pe-
TaBoAlopd Toug Ta KUTTAPd, KAl KAT' €MEKTACN
ol opyavicpoi, dlatnpouv otabepEg TIG CUVONKES
Aettoupyiag Toug mapd TIG HETABOAEG TTOU UTTOPEL
va oupBaivouv oto meptBAAAov. Ot peTaBoAg au-
TéG pmopel va agopoulv tn Bsppokpacia, Tn ou-
YKEVTPWON EEWKUTTAPLKWY OUCLWYV K.d.

O petaBoAlopog £xel 6U0 OKEAN, TOV KataBoAl-
oo Kat tov avaBoAiopd. O kataBoAiopog mept-
AapBavel TG avtidpdoelg Sldomaong TOAUTTAOKwY
0OUGCLWY O amAoUCTEPEG, UE TAPAAANAN GUVABWG
amddoon vépyelag. O avaBoAlopog epIAapBavel
avtidpdcelg oUvBeong MOAUTAOKWY XNHUIKWY OUCL-
wv amo mo anAéc. Ma tnv mpaypatonoinon Twy
avtidpdoswy oUvBeong KatavaAwvetal ouvibwg
evépyela. Ot kataBoAikég OnAadn avtidpdcelg
amodidouv evépyela (eEwWOePUES), VW Ol avaBoAL-
KEC amoppoouv evépyela (evooBeppeg). H evép-
YELO TIOU TApAyeTal otd KUTTApd TwWY 0pYaVvIoHWY
amobnkelstal os Xnuikoug Oecpolg Blopopiwy.
Eivat deopol mou, yla va oxnuatiotoly, anattoly
evépyela, tnv omoia amodidouv, otav omalouv.

Metagopa evépyelag ota KUtTapa

H petagopd nAeKTpIKAG EVEPYELAG ATIO TOV TOTIO
Tapaywyng tng otov TOmo KAtavaAwong yivetat
HE nAsKTpo@Opa KaAwdla. Méoa ota KUTTapd N
HETAWOPA eVEPYELAG amd TO onpeio 0Tou autn ma-
payetatl (avtidpdaocelg didomaong - eEwBePPEC) oTo
onpeio Omou KatavaAwvetal (avtidpdcelg ouv-
Beong - ev000eppeg) emTuyxdvetal pe Tn ouleu-
&n eEwbeppwv pe evo0Beppeg avtidpdaoelg. ‘Otav
yivetal pwa avtidpaon diaomacng, £va PEPOS TNG
EVEPYELAG TIOU amolidsTal PeTatpEMeTal o Bep-
pOTNTA Kal ameAeubepwvetal oto mepiBAAlov. To
UTTOAOLTIO OHWG XPNOIUOTIOLEITAL YA VA TTPOXWPN-
o€l Jua avtiopaon oUvBeong Tou amattel evépyela.
H evépyela Tou TPoGPEPETAL OTNY TEAEUTAIA AQUTA
avtidpacn amobnkeUsTal TEAIKA OTOUG XNUIKOUG
OECHOUC TWV TPOIOVTWY TNG.
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N

TUmol XNUIKWV avTidpAcewv:
(a) E€wBepun avtiopaon,
_/  (B) Ev360epun avtidpaon.

2e OAd Ta KUTTAPA yld TN HETAQOPA TNG XNUIKNG
evépyelag amo TG €€wBeppeC avtiOpACELS OTIG
evOOBepPEC XpnolpoToLeiTal Kupiwg Tto poplo
TPIYwooplkn adevooivn (ATP). To ATP eivat
£va TPLPWOPOPIKO VOUKAeoTiO0. Ot TPEIg Pw-
OPOPIKEC oudadeg (P) Bpiokovtal os oglpd Kat ot
XNHIKOl OECPOl TTOU €VWVOUV TIC OUO TEAEUTAIEC
mePIKAEiOUV PeyAAo OGO evEPYELAG YU AuTo Kat
xapaktnpifovral wg 6ecpoi UPNANG eVEPYEILAG.
Oa pmopoucape va mapaAAnAicoups Tig 6Uo Te-
AEUTAIEC QWOPOPIKEG OPAdEC pe Bayovia plag
AaTPoOPNXavng, mou Pmopouv va cuvoebouv 1 va
amoouvoeBolv. MdAAlota, otnv TepiMTwon pag,
auto pmopei va oupBei eUKoAd, yiati ot 0ecpoi

UWNANG evépyelag sival actabeig kal eUKoAa ola-
omwvrtat pye udpoAuaon.

To ATP mapaAapBavel Kal HETAPEPEL EVEPYELA OF
OTIOLOONTIOTE PEPOC TOU KUTTAPOU, Kal TNV amodi-
O€l ypriyopa pe pia kat yovo xnuikn avtiopaon.
2’ autd Bonbda n dopn Tou, n GUVATOTNTA GXNUA-
TIopoU Ttou and ADP (Sipwogopikn adevooivn),
£va QWoPopLKO 0EU Kal EVEPYEL, KAl TO YEYOVOG
OTL N avtidpacn autn givat apgiopoun. Emedn to
ATP peocoAaBei oTig cuvaAAayEg PETAEU TwV KUT-
TApIKWY Olepyactwy mou amodidouv Kal autwyv
TTOU KATAvVAaAWVoUV eVEPYELd, XApakTnpiletal wg
EVEPYEIAKO VOUICHA.

A6 Ta mapamdavw yivetat @avepo ot to ATP, wg

/
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Aiaontaon kat emavacuvOson tou ATP.
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0 KUpLog, apecog 60TNG EVEPYELAG Yid Td KUTTapd
(oToxelwong povada evépyelag), Oa mpémel ou-
VEXWG va avayevvatatl amo ADP kat pwopopiko
o€U. Ta kUTtapa OnAadn xpnotlgomololv to ATP
oav éva €idog emavagopt{OPeVNg Umatapiag.
‘Otav n eVEPYELA TWV «KUTTAPIKWY HTATAPLWV -
ATP» €€avtAnBei, ol «amoWopPTICHEVEG PTTatapieg
- ADP» emavagoptifovtal. M'evika otn @uon autd
yivetat pe U0 TpOTOUG: £iTe PE OECHEUCN PWTEL-
VNG EVEPYELAG KAl HETATPOTIN TNG OE XNUIKA KATA
N QWTOoUVOEDN €iTE YE EVEPYELQ TTOU TIPOEPXE-
Tat and avtidpdoelg SlAcTAcnSg OPYAVIKWY OUGCL-
WV, Omwg n ofeidwon tng YAUKOInG. Tig duo au-

TG OLadIKAGIEC Ba TIG HEAETIIOOULE OTN GUVEXEL.
Oa mpémel va toviotei 0Tl To KUTTapo 6gv amobn-
KeUEL peyalo aplOuo popiwv ATP. Ta xpnotportot-
£{ OnAadn oxeddV auEcwe, HOALG autd cuvteBouy.
2€ TUTIIKA KUTTapa €va poplo ATP xpnaotyoToleital
péoa o’ €va ATTO amo TN OTLyHn TOU OXNUATIGHOU
Tou. ‘Evag avBpwtog o€ avamaucn KatavaAwvel,
OUVOAIKA, mepimou 40 kg ATP oe 24 wpeg. Qotdco
10 Mool tou ATP mou Bpioketal 6To cwpa Tou o€
KaBe dedopévn otiyun Ogv umepBaivel to 1g. Kabe
OEUTEPOAETTO TTapdyovtal amo Kabe kuttapo 10
EKATOMPUPLA Popla ATP Kat, avtiotoixa, uSpoAUo-
vtat dAAa tooa.

/

N

Metapopa evépyetag ano pia £Bepun avtiopaon ot pia evoobepun péow tou ATP.

MEPIAHWH

To oUVOAO TwV XNUIKWVY avTiOpAacEwy
Tou yivovtal ota KUTTapa Twv opyavl-
OPWV OUVIOTA TO HETABOAIOHO, Tou Ot
aKpiveTal otov KataBoAlopO Kal 6Tov avaBoAl-
opo.
H petagopd evépyelag péoa ota KUTTapa yiverat
pe tn oUleuén twv e€EWOEPHWY HE TIC EVOOOEPUES
avtidpdocelG. Xe OAd Ta KUTTAPA Yid TN HETapopd

TNGXNUIKNAG EVEPYELAG Ao TIG EEWOEPHES OTIC EV-
000eppeg avTiOpAcElg XpnoloToleiTal Kupiwg
To poplo ATP. H evépyela mou Osopevetal o’
auto Tto poplo amodidetal yid TNV KAAUWn Twv
EVEPYELAKWY AVAYKWY TWV OLAQOPWY KUTTAPL-
KWV Acttoupylwyv. MNa 1o oxnuatiopo tou ATP
XPNOIUOTIOLE(TAL EVEPYELA TIOU TTPOEPXETAL ATIO
TNV KUTTAPIKA avamvon Kal th ¢wtooUvOson.



KepaAaio 3

EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

1.

2.

INUEIWOTE TPELG SLAPOPEG AVAPESA OTOV avaBOAIGHO Kal TOV KATaBOALGHO.

MapatnpnoTe TO GXAPA TOU AKOAOUBEL Kal onpElwoTe moleg avTtidpdoelg sival ev00BepUEG Kal TOLEG
e€wbeppec:
a. A+BEvépyewa r+A B. A+B r+A+Evépyela Y. A B+[+Evépyeua

. TNati 1o ATP cuykataAéyetal ota popla uPnAng svépyetag; EEnynote to BloAoyiko Tou poAo.

. To ATP:

a) Napdyetat katd tn SLapKELa TG PWTooUVOECNG KAl TNG KUTTAPIKAG AvamvonG.
B) Alapkwg SlacTdtal Kal avayevvdatal jéoa ota KUttapd.

Y) Xpnowomoteital amod ta kUttapa, 6tav autd xpeldletal va mapdayouv €pyo.

0) ‘OAa ta mponyoUpeva gival cwotd.

ZNUEWWOTE TN GWOTH ATAvINon.

. ZUPQWVEITE Pe TNV Tapopoiwon tou cuctipatog ATP - ADP cav pilag «pmatapiag pe duvatotnta amo-

(POPTIONG Kal emavaoptiong»; Mwg Ba attioAoyoucarte tnv dmoyn oag;

. Ta moloug Adyoug moteUsTe 0TI To ATP amoteAei pla e€atlpetikn mnyn BIOAOYIKAG EVEPYELAG;
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ENZYMA -
BIOAOTI'IKOI
KATAAYTEZ

3.2

Mnxaviopog 6pdong tTwv eVIUPwWY

Ma va mpayparomoinfolv TOAAEG amd TIG XNHIKEG
avTOPACELG, AKOHN KAl AUTEG TIOU TEAIKA amodidouy
evépyela (e€WOEPPES), TIPETEL APXIKA VA TIPOCYEP-
Bei evépyela ota avtidpwvta popla. H evépyela autn
ovopdaletal EVEPYELA EVEPYOTOINONG. XTO MEPIBAA-
Aov n evépyela evepyomoinong pmopei va e€acepa-
AloTel e mpooopd BeppoTnTag. e 0,TL APOPd TIG

avTiOpAceLg Tou JetaBoAlopoU, av emOlwEOUNE TV
TPAYUATOTOINCH TOUG OTO £PYACTApLo, €€w amo
TO KUTTapo, TMpoowEpovtag Bepuotnta, a oOia-
TMOTWOOULE OTL TO Tood Tou amatteitat Oa nrav
aTayopeUTIKO Yld TNV €mBiwon Tou KUTTApou.
EmmAéov 0 xpdvog Tou amatteital yia tnv oAoKAn-
pwoN Twv HETABOAKWY avtidpdoswy eival TTOAU
pEYAAOG. Auto Ba dnploupyouoce emiong TPOBAN-
pa OTOUG opyaviopoUg, TwV OToiwV ol avAyKeg
gival oxe00v TAVTA AUECEG KAl (PUOIKA amaltouv
peYAAn taxutnta avtidpdoswy. Ta KUTTApd, yida
va aQvTIPETWTTIooUV auto To TPoBAnpa, Stabstouy
pNXaviopo pelwong NG eVEPYELAG EVEPYOTIOINONG
TwV PETABOAIKWY Toug avtidpdcewv. O pnxavt-
OHOG autog otnpiletal otn 6pdon twv ev{Upwy,
mou, OTw¢ €xeL NON avagepOei, ival mpwIteivec.

Ta €vlupa emITaxuvouy TI¢ avTIOPAoEIC EAAQTTWVOVTAC TNV EVEPYEIA EVEPYOTIOINONG. ZUYKPION TNG EVEPYEIAC EVEPYO-
noinong avtiopaong: (a) anoucia evlupou kai (B) mapouaia ev{Uuou.

Ta €vfupa, Yevikd, KataAlouv avtidpdoelg mou
Ba pmopoucav va yivouv Kat Xwpig TV mapoucia
TOuG. Mg tnv mapoucia opwg twv ev{UPwY n taxu-
NTA TWV avtidpdcewy auavetal akopn Kal PEXpl
100 ekatoppUpla POPEG. AUTO TPAKTIKA onpaivel
otl avtdpdoelg mou Tpaypatomolouvtdl, He TNV
mapoucia ev{Upwy, péoa o’ €va Aemto, Ba xpeld-
{ovtav 32 pnAveg ywa va mpaypatonoinfolv xwpig
autd. AutO EMITUYXAVETAL JE TOV KATAAANAO TPO-
OAvAaToAIoUO TwWV avTIOpWVIWY Hopiwy N Hopiwy -
UTTOCTPWHATWY.

O mpocavatoAGHOG TWY HopiwY - UTOCTPWHATWY

Yivetal 6To evepyo KEVTpo Tou £v{UHOU, TTOU ATTo-
teAel pua pikpn meploxn tou. H olvéeon Twv avtt-
OpWVTWVY Hopiwy pe autd polalel P To «taiplacpa
TOU KA€LOL0U 0TNV KAESApLa».

H ouvdeon twv umooTpwHATWY PE To €vIUPO £XEL
w¢ amotéAeopa va yivovtal actabeic ot deopol Twy
avTidpWVIWY Hopiwy. «XMAve» MO €UKOAQ, KATL
Tou amoteAsl MPoUTOOEDN Yid TO GXNUATICHO TWVY
TPOIOVIWY. ZE OPICHEVEG TEPITTWOEIG TO EVEPYO
KEVTPO TwV ev{UHWY ATTOKTA GXAKA CUUTTANPWHATL-
KO TOU OXNHATOG TOU UTTOGTPWHATOG HOVO HETA TNV
MPOCdEoN TOU UTTOCTPWHATOG OTO EVEPYO KEVTPO.



KepaAaio 3

N

~

Tpomog dpdong twv eviUpuwy.

0 0pog éviupo (enzyme) kabiepwbnke ano to @. Kive (F. Kiihne) to 1878, yia va OnAwaoEel TiG OpacTIKEG OUTIES
nou Bpiokovtal péoa ota kUttapa twv JUUWY (LHoVoKUTTapol HUKNTEG). MponABe amo Tig EAANVIKEG AE€eig ev
kat doun. Tumikad, éva évlupo avéavel tnv taxitnta piag avtiopaong ano €va ekatoppvpio (10%) éwg kat €va
Tpioekatoppupio (10'?) popég. Kati avtiotoixo Ba ritav n peiwon tou xpovou {wri¢ ané 100 xpovia os £va ovo
JeutepOAemTo.

Ta popia duckoAevovral. To évluuo «emeuBaivel». 0 poAocg tou
ev{0pou teAeiwoe.
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I510TNTEC TWV EVIUHWY

To yeyovdg ot ta £évlupa sival TpwTEIVIKA popla

£XEL WG ATOTEAECHA OPLOPEVES, TOUAAXIOTOV, AT

TIC 101OTNTEG TOUG. AG OOUME TIG KUPLOTEPEG ATIO

QUTEG:

- H kataAutiki 6pdon twv ev{Upwy Kabopiletal
amo tnv Tpltotayn OOpN TOU TPWTEIVIKOU Ho-
piou Toug Kat xdavetal, étav n 6oun autn, yua
KAmolo AGyo, TTAWEL va UTTAPXEL.

- Apouv TOAU ypnyopa. MNa mapdadetypa, £va po-
plo KataAdong pmopei va kataAuoel, otn Bep-
HoKpacia Tou Kuttdpou, tn dlacmaocn €€l eka-
TOHHUpiwV Hopiwv uTepoEeldiou Tou udpoyovou
péoa o€ €va AemTo (2H,0, Katardon 2H,0+0,).

- Ag OCUPMETEXOUV OTNV avtidpacn ToU KATAAU-
ouv, HE TNV évvold OTL Tapapévouv avaAioiwta
Kal JETA TO TEAOG TNG avtidpacng Pmopouv va
Eavaxpnolpomoinfouy TOAAECG (POPEC, WOTIOU VA
Kataotpagouy.

- Eppavifouv uwnAd Babud e€e1dikeuong, mou
opeiAeTal otn OlATASN TOUG OTO XWPO Kdl OTN
ouvatotnta ouvoeong Tou evepyoU TOUG KE-
VIPOU HE TO UTOCTPpwHd. AUTO onuaivel otl
Opouv ouvnbwg ot €va HOVO GUYKEKPIUEVO
uméotpwia. ‘Eva évlupo onAadn KataAuetl ou-
VABwG pia povo xnuikn avtidpaon 1, to TOAU,
Hla oglpd amd moAU cUyYeVIKEG avtiopdoelg. H
KataAdon, yla mapddetypa, KataAUetl govo tnv
avtidpaon Owaomaocng Tou umepogeldiou ToOu
udpoyovou. Avtibsta n maykpeatikn Aurdon,
£v{UPO TIOU EKKpiveTal amd To MAYKPEAG, Kd-
TaAUel TIC avTidpdoslg dlaomacng Hlag oElpdg
OLAPOPETIKWY AUTISiwY.

- H dpaotikétnTa Twv £v{UPwWV emnpsdaletal amo
OLAPopPOoUG TAPAYOVTEG. X’ autoUg avhKouv N
Beppokpaoia, to pH K.d.

/
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PiBolupo: RNA pe evuuikéG OpactnploTnTEG.

AZ JKEOTOYME...

Mw¢ pmopei va €énynbei to yeyo-
VOG OTI Ol MPWTEACEG UOPOAUOUV TIG
MPWTEIVEG TWV TPOPWV TTOU POAVouv
OTO OTOUAXI Kal OXI TIC TPWTEIVEC TOU
TOIXWATOC TOU oTouaxiou;

Ta €v{upa, avaloya pe to av dpouv péca otd
KUTTapd ToU opyaviopou f eKKpivovTal Kat 6pouv
£€w amo autd, ot KOIAOTNTEG OTWC TO OTOHAXL,
Olakpivovtal og eVOOKUTTAPIKA Kal E§wKUTTApPI-
KA. Méoa oto Kuttapo ta £viupa Bpiokovtal site
eAelBepa eite OeopeUpéva TAVW o PEUBPAVEC.
Autd mpoodiopilel Kal To XwpPo OTou HTopEl va
AapBavel xwpa n avtidpaon tnv omoia KAbe év-
(upo kataAvel. Ta £€viupa maipvouv cuvnbwg to
OVOUd TouG €ite Pe MPooONKN TG KAataAnéng -aon
OTO OVOUA TOU UTTOCTPWHATOG OTO Omoio dpouv
gite amd tov tUMO TNG aAvTiIOpAONG TOU KATAAU-
ouv. MNa mapdadelypd, ot AlMAceg KataAUouy avTl-
Opdoelg dlacmaong Amdiwy.

H MONOKPATOPIA
AMOIZBHTEITAL...

Méxpt 10 1978 Oexduactav ot ta éviuua
gival MpwTeiveg UE KATAAUTIKEG 1010TNTEG.
Ekeivn Tn xpovia, yia mpwin @opd, o X. AA-
TUQav EVIOTIOE £va «EVIUL0>, TIOU AMOTEAEI-
Tal ano voukAeotidia.

AkoAou6noav kal dAAEC TapoUoIEG avaka-
AUeIc popiwv RNA e ev{UUIKES 1010TNTEG,
Tou ovoudotnkav piBolupa.

Méxpt onuepa éxouv evtomiotei nepi ta 12
piBoluua. Me tnv avakdAvwn auti teivel va
katappi@Osei €va akoua doyua, ott onAadn
OAot o1 BioAoyikoi KataAuteg €ival mMpwrei-
VEG.

AkOpua odnyouuaocte os uttoBEoei¢ Ot miba-
VWG Kamola mepiodo otov mAavitn Pag to
DNA va unv &gixe Tov KEVIPIKO pOAO TIOU EXEL
onuepa yia tn dwr.

‘Hrav iowg n €moxi) mou, Onw¢ umootnpide-
Tal ano OldPopoug EMICTALIOVEG, TIG TANPO-
popiec ¢ {wic UETEPEPE n aAucioa Tou
RNA kat oxt n oimAn €Aika tou DNA.



Mapayovteg mou emnpedalouv
TN Opdon Twv evI{UPWV

2Tnv mepinmtwon mou B€Aoups va mPpoodlopicoupE
TOUG TapAyOVTEG TTOU UTTOPOUY VA EMNPEACOUY TN
opdon twv ev{UPwWV, 1 ToV TPOTO HE TOV Omoio
TO €mMTUYXAvouv, Ba TPEMEL, OMWG KAl yld TIG
1010TNTEG TWV ev{UPWY, va EEKIVACOUUE ATO TO
YEYOVOG OTL gival TPWTEIVIKA popla. ‘Exouv emo-
HEVWG OUYKEKPLUEVN Tpitotayn Oopn (Swatagn
OTO XWPO), TOU Eival amapaitntn yia tn Aeltoup-
YIKOTNTA TOUG.

Ag doUpe Aotmdv avaAuTIKA TOUG TApAyOoVTEG TTOU
emnpedalouv tn 0pdon Twv evUPWV:

Oeppuokpaocia: Omwg cupBaivel oTIG TEPLOCOTE-
PEC XNHUIKEG avTIOPACELG, £TCL KAl G’ AUTEG TTOU
KataAvovtal amo éviupa (evCUUIKEG) n taxutntd
TOUG petaBAaAAstal avaioya Pe Tn METABOAR TNG
Beppokpaciag. MNa kabes £v{upo UTIAPXEL pla opl-
opévn Beplokpacia (aplotn), otnv omoia n Taxu-
NTa ™G avtidpaong yivetal YEyiotn.

Ta meplocotepa évlupa dpouv dplota o€ Beppo-
Kpaoieg petalu 36-38°C, mou eival kal n Beppo-
Kpaoia Tou cwpatog Tou avBpwmou. Me tnv au-
&non tng Beppokpaciag mavw amd to 6plo auto, n
TaxyTnTa g avtidpaong apxilel va eAATTWvETaAl
Kabwg HEWVETAL N OPACTIKOTNTA TwV eVIUHWV.
Mipw otoug 50°C n petaBoAn otn dpactnpldtnTa
TwV ev{UPwWV Yivetal «Hoviun». Autd onpdaivel ott
OgV EMAVEPXETAL PE TNV EAATTWON TNG BppOKpa-
oilag. Autd ogeiAetal oTo OTL Ta MPWTEIVIKA auTd
popla xavouv tnv tpttotayn Oopn TOUG, XAapn
otnv omoia givat 6pacTikd.

pH: Ta évlupa smnpealovtal amd PeTaBOAEG Tou
pH. loxupd 6€vo 1 aAKaAiko mepBAAAOV pTopei
VA TPOKAAECEL TN HEPIKN N TNV OALKA KATACTPOWYN
Touq. MNa KAabe £vupo UTTAPXEL Ul OPLOHEVN TIUN
Tou pH, otnv omoia n taxutnta Tng avtidpaong
TTOU KATaAUEL eivatl n péylotn. MNa ta meploodtepa
€v{upa n TR autn Kupaivetal eTagl Twy TIHWY
pH 5 kat pH 9. Ta meplocoTeEPa EVOOKUTTAPIKA £V-
Cupa 6pouv dplota yupw oto pH 7. Avtibeta, €v-
{upa OTWG Ta MEMTIKA, TTOU EKKPivovTal Kat 6pouv
0€ KOIAOTNTEG TOU 0PYAVIOHOU, CUUTIEPLPEPOVTAL
OlaopsTika. H meyivn, yua mapdadetypa, Eviupo
ToU 0pd OTO OTOMAXL, EHgavilel aplotn Opdocn o€
pH mepimou 2. Avtibeta n Bpuyivn, €viupo mou
O0pa oTo AEMTO €vtepo, ep@avilel aplotn 6pdon
o€ pH mepimou 8,5.

ZUYKEVTPWON UTIOCTPpWHAToG: H au€non tng ou-
YKEVTPWONG TOU UTTOOTPWHATOG 00NYEl ouvidwg

KepdAato 3
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ENZYMA, TA «EPTAAEIA» TOY KYTTAPOY

Oa umopoUcEG va okePTeEIc Ta éviuua ocav
epyaleia. ‘Eva epyaicio og BonBa va KAveig
H1a CUYKEKPIUEVN €pyacia Tio €UKoAa Kai
o ypnyopa amn’ o0,Tl |e 10 xépl. ‘Otav te-
AEIWOEIC TNV gpyacia, To QUAAG, yia va to
XPNoIUOTIOINCEIG, OTav To £aVaxpelactei.
BéBaia €ival puUGIKO UE TN OUVEXN XPNon To
epyaleio va @Bcipetal, kal va xpeialetai va
avtikataotadei. AuTto yivetal kal otnv mepi-
ntwon twv ev{Upwy.

oe au€non tng taxutntag Tng avtidpacng. Amo
£€va onpeio Kat mépa Opwg, MEPLOOOTEPA HopLd
utootpwpartog dev odnyouv oe peyaAUtepn ta-
XUtnTta avtidpacng. Auto ogeiAetal otnv TANPEN
KAAuyn amo To UTOCTPWHA ToU EVEPYOU KEVIPOU
Twv Olabéoipwy popiwy Tou ev{Upou. Ta emMTAE-
OV HOpla UTTOOTPWHATOG TPEMEL VA TMEPIUEVOUV
«Tn O€lpd TOUG», WOTOU Ta Wopla tou ev{Upou
va 0AOKANPWOoOUV TIG avTiOpdcELg TTou €XouV RON
avaAdBel kal va eival eAevBepa va 6ecHEUCOUY
AAAQ popld - UTTOCTPWHATA.

Juykévipwon evlupou: TMa Oedopévn OUYKE-
VIpWON UTOCTPWHATOG KAl YId OUYKEKPIUEVN
TN Tou pH Kat tng Beppokpaciag, n taxvutnta
g avtidpaong aufavetal pe Tnv av€non tng mo-
00TNTag tou vlUpou.

AvaotoAeig tng dpdong
Twv ev{UpwWV

YTmApxouv oucieg mou pmopoUv va avdoteiAouv
™ dpdon twv ev{UpwV Kat yU autd ovopalovtal
avacTtoAsic. Alakpivovtal G pn avIICTPENTOUG
Kal avtiotpentols. Ol pn avtioTpemtol ouvoio-
vtal goviga pe to €vqupo Kat Ogv TO a@nvouv vd
Opdoel mAéov. X’ autoUg aviikouv dlagopa agpla
(TT.X. EVTOHOKTOVA) Kal 10vtd Bapéwyv PETAAAWY,
omwg Ta Hg?*, PbZ*, Ag*. Ol avtioTpemTol avacto-
Agic gpmodifouv, mapodikd povo, tn Opdcn Twv
ev{Upwv.
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AvactoAn ev{Upwyv: (a) O avactoAéag cuvOEETal OTo EVEPYO KEVTPO Tou eV{ULIOU Kal To «kataAauBaver», (B) O ava-

OTOAZac e T OpAcn TOU TPOTOTOIEI TO EVEPYO KEVTPO Tou V{ULOU, £TOI (OTE Va Unv Umopouy va cuvigbouy ¢’ auto
Ta Popia - VoCTPWArTa.

ENAZ AAAOZ TPOMOZ ANAZTOAHZ TON ENZYMON

Ta évlupa Asitoupyoulv ouvnbwe o ouadeg. Je ia tétola akoAoubBia evIupikwy avtidpad-
2’ autij v NEPIMTWon To MPOIOV TNG MPWTNG OEwV N mbavr) GUCGWPEUON EVOG MTPOIOVTOG
ev{UUIKAG avtidpaong amoteAsl UumoOoTpwWLa UTIOPE( va TPOKAAEDEI TPOOWPIVH) avactoAn
yla v eNOUeV K.0.K. Mg tov tpomo auto ¢ 0paong €vog apxikou evluuou (avadpa-
efunnpetouvtal akoAouBieg Bloxnuikwy avti- OTIKA avactoAn).
O0pdoewV, ol HeTaBoAIKEG odoi.
Eq E; E; E4

A->B->I 5>A>Z
4 A

To tehikd X X

Tpoidy 5pa AvadpaoTIKN avaoToAn

WG avaoToAéag
Tou ev{upou E;

) CESTE

Apx1ko TeAiko
UTTGOTPWHA mPOoIoV

Ev8iapeoeg ovaisg

. J

Avadpactikri avactoAn tou ev{Upou E, and to teAiko mpoiov T (E;-E; eivat ta évupa pag petaBoAikrig o500
kat B, I, A, Z ol evOidueoa mapayoleVEG OUCIEG).




JUPTTapayovTteg evIUHwWY

Oplopéva €vlupa eival OpacTika HPOVO HE TNV
Tapoucia ouclwy, HUn TPWTEIVIKAG @UoNG, TOoU
ovopalovtal cupmapayovteg. Ot GUUTAPAYOVTEG
pmopei va sivat avépyava wovta (Zn2*, Cu?*, MnZ*
K.d.) N KAl OpYaviKEG EVWOELG. XTNV TeAsuTaid
Katnyopia avnkouv Kat ta cuvéviupa.

MoAAd amd ta ouvévlupa sival Bitapiveg i mept-

KepdAato 3

€XOUV OTO HOPLO Toug Bitapiveg. O opyaviopog
HAG CUVOETEL OPLOHEVEG HOVO ATIO AUTEG Kal auto
aitioAoyel To yiati mpémnet va @povtiloupe va me-
plAapBavovtal otnv TPOWN Hag.

2tnv mepimtwon mou Kamoto £vlupo, yia va 6pd-
oel, xpetaletal va ouvoebei pe éva ouvévlupo,
TOTE POVO TOU, OTIWG HOVO TOU Kal To cuvév{ulo,
Oa eival avevepyo.

/

N

~

2XNUAatikn mapaoctaocn Tou POAOU TwV oUVEVIULWY.

4 )

ENZYMA, Ol BOHOOI
TOY ZAXAPOMAAZTH

lNa éva laxapomAdotn eivai eUkoAo va @Tia-
&gl ookoAatdkia pe otepen yeuion (auvydala,
npaliva, naywto KA. ). lNepixOvel To UAIKO TNG
YELIONG L€ AIwUEVN COKOAATA Kal MEPIUEVEL va
KPUWOEI Kal va otepeomolnBei. To TEAIKO oxn-
ua molkiAAgl aAAad gival otaBepo.

Oa éxete OpwG OOKIUAOEl Kal coKoAatdkia
L€ 0Tabepo oxnua Kai PEUCTO MEPIEXOUEVO
(peuoTi Kpéua cokoAatéviou aByou mou Ou-
Uilel KpOKO, PEUCTH) YEUION UE YEUOT TIOTOU
KTA.). Avapwtnénkate mw¢ mapaockevalo-
vial autd ta cokoAatdkia; Ziyoupa Oev &i-
vai ouvaro va npootedei Aiwpévn cokoAdta
YUpw amo €va peuoto UAIKO Kal OTO TEAOG
TO MAPACKEUAOUA VA €XEl OUYKEKPIUEVO,
otabepo oxnpa. lwg Aoimov ta katapéepvet
o {axapomnAdotng; AlabEtel oto pyactrplo
TOU «EIOIKEUUEVO TIPOOWTTIKO>.

H mapaokeun twv yAukiopdtwv EEkiva Kai
MAAl UE TO UAIKO TNG YEUIONG, €va OTEPED
UElylUa, L€ OUYKEKPIUEVO OXNla, TO OMoio
MEPIEXEL Evav TOAUCAkXapitn Kai £éva éviu-
o katdAAnAo yia tn didomacn ToU TOAU-
oakxapitn avtou. Auto to €v{uuo &ival o
«BonBadc» tou {axaponAdotn.

A@oU mpootebei kal otepeonoinbei to co-
KoAatévio mepiBAnua, to €v{upo evepyo-
nolgital Kai 0laomd tov MoAUcakxapitn, e
anotéAsoua tn UETATPOT TOU OTEPEOU Tie-
PIEXOLIEVOU OE PEUCTO.

O «Bon6og» tou {axapomAdotn Ekave To
Bauua tou anoteAsouatika kat abopuBa.

87



88

BIOAOTIA

-

ZYNEMEIEZ AMO THN EAAEIWH ENZYMQON

2X€00V 0Aa ta maidld Kai Ta veapa dtopa givai ikava
va apopoiwoouy T Aaktoln. Avtibeta n nAgiovotn-
7a TwV eVHAIKWY atolwy 0pIoUEVWY MANBUOLIAKWY
opadwV €xel avemdpkela Tou ev{Upou Aaktdon Kai
enopévwe mapouaotialel ovoaveia oto ydAa. lpoka-
) Agital £to1 ouoowpeuon g AakTodNG oTo EVIEPO LIE

0 aAiouog otoug Muyuaioug.

anotéAeoa KolAlakn Ol0yKwon, vautia, movo Kai
didppoia.

H aivuAketovoupia opeidetal otnv EAAelyn evog v{ULIOU TOU OUL-
UETEXEL OTOV KataBoAlouo tou auivoééog aivuAaAavivn. H gaivu-
AaAavivn gival éva ano ta ouciwodn auivoéEa Tou opyaviolou Kal o
AavBpwnog MPEMEl va To mpooAauBadvel amo tnv Tpo@n Tou, yiati Osv
umopei va to mapdyel. Amoucia tou ev{UUoU Mou TN OlaoTd EXEl WG
amoTEAECLIA TN CUGCWPEUDH TNG, YEYOVOG MOU MPoKaAsi BAdBeg oto
VEUPIKO oUotnua kai mpowpo Odvato. Ta dtoua mou MAcXouv amo
(PaIVUAKETOVOUpIa TPETEI VA aMOQEVYOUV OPICLIEVEG TPOPEG Kal ava-
WUKTIKA TIOU TIEPIEXOUY TO YAUKQAVTIKO aoTtaptaun, [ia Xnuikn Evwon
MoU amoteAgital anod 10 auivoéU acmaptiko OUVOEOEUEVO LIE Paivu-
AaAavivn.

O aA@iopog opeidetal otnv EAAelwn €vog ev{ULOU TIOU CUULIETEXEL
OTO OXNUATIONUO TNG XPWOTIKNAG TOU OWHATOG, TwVY HAAAIWV Kal TwV
patiwv, tg peAavivng. Ta dtoua mou mAcxouv amo autn TNV appw-
otia €xouv dompo OEpua Kai paAAld, kabwg kai Kokkiva pdtia. Eivat
0¢ gvaiobnta otnv UmEPIwOn akTivoBoAia.

O kuvapiopog, onAntnpiacn mou mabaivoupue Otav TPWUE KUALOUG
(koukid), opeiAetal otnv EAAsiwn evog evdUuou. H EAAsipn autou
ToU ev{UuoU 1 n eAattwuévn Opdon tou ota £pubpd alpoo@aipia
npokaAei Bapia aipoAuvtikn avaipia, onAadn Katactpo@n Twv £pu-
Bpwyv alpoopalpiwv Kal aneAeubEpwon NG aiooaipivng otov opo
ToU aipatog. O KUapIopog €ival ouxvog OToUG LECOYEIAKOUG AdoUg
Kal guaviletal mo ouxvd ota ayopla. Ta mapandvw CUUTTWUATA
umopei va mapatnpnBoUlv Kai o€ atopa mou Exouv EABel oc emapn Le
vapOalivn 1 @dpuaka kata tng eAovooiac n coUAQauioss K.d.



KepdAato 3

Mivakag: Eq@appoy£g oplopévwy Katnyoplwy evIUHwWY.

ENZYMA KYPIOTEPEZ XPHZEIZ

YOpoAUouv To duuAo og YAUKOZN Kal HaAtdln. Xpnolgomolouvtal amo tn Blopn-

AuuAdoeg xavia tpoipwy, tTnv otvormotia, tn {ubomolia K.d.
Aéoe YopoAuouv Ta Aumidla. XpnoiyomoloUvtal otn Blopnxavia amoppumavtikwy, otny
S ene€epyacia amoBANTWY K.d.
YOpoAUouv TIG TPWTEiveG. XpnaotpomoloUvTal otn Bloynxavia amoppumavtikwy,
Mpwtedoeg oTNV MAEN TOU YAAAKTOG KAl OTN PETATPOTI TOU O YIaoUPTL KAl TUpl, 6To Gltepa

TOU KPEATOG K.d.

Kuttapivaoseg

YOpoAUouv tnv Kuttapivn. XpnolgomoloUvial otny emMe€epyacia Twy AaXavikwy
Kal Twv ONENTPLAKWY.

Epappoy£g Twv evIUpwyY

Xpdvo pe To XpOvo n onuacia Twv ev{Upwy

AZ ZKEOTOYME... Y1 TG £pappioyeg g Bloxnpieiac, g Bo-

TeExvoAoyiag kat tng Blolatpikng aufaverat.
Kdnowa polxa amé petdél kat and pah- JUVEXWG aVAKAAUTITOVTAL Kdl MEAETWVTAL
Al, mou mpogpxovtal and {wIKEG MPw- véa év;upa HE TEQdGTlO EVélG(Pf:POV ya te
Teiveg, MPEMel va mAévovial oTo XEp! e mpocmaleleg BeAtiwong Tng mootntag wng
oanouVvi Kai 0xt oto MAUVTIpIo Ue BioAo- Tou avBpwriou.

YIKd amoppunavtikd. Av ta BdAouue oto
MAUVTIplO, TIPETEI VA XPNOILOTOIGOU-
LE €10IKA amoppUMAvTIKA Kal 6’ auta va
ueivouv yia Aiyo. Eénynote yiarti.

NEPIAHWH

Ol XNUIKEG avTIOPAoELG TTOU Yivovtal ota KUttapa Ot-

€UKOAUvVovTal amd ta évlupa. Ta évlupa ival mpw-
Telveg Mou emTaxUvouV TIG HETABOAIKEG avTIOpAoELg, EAAT-
TWVOVTAG TNV EVEPYELA EVEPYOTIOINGONG.
H 0pdon twv ev{Upwyv ennpedletal amo Olawopoug Tapd-
YOVTEG, OTIwG N Beppokpacia, to pH, n cUYKEVIpWON ToU
uTooTPWHATog Kat Tou ev{Upou. Mepika évlupa, yla va
dpacouv, xpetalovral tn Bondela £vog cupmapdyovtd, mou
gival opyavikn €vwon f avopyavo 10v. YTAPXouV OUGIEG
mou avactéAAouv Tn dpdon twv ev{UPwV Kat ovopdalovtal
aVACTOAEIC.
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EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

10.

. Tueival evépyela svepyotoinong Kat mota n oxéon evog ev{UPoU PE authy;

. 0 tpomog dpdong twv evlUpwy Otixvel ott ta evlupa:

a. Eivat el0ka.

B. Emnpeadlovtal amo tn Beppokpacia.
y. Eival mpwreiveg.

0. 'OAa ta mponyouUysva givalt cwotd.
INUEWWOTE TN GWOTH Amavinon.

. Neplypayte to pnxaviopd dpdong twv ev{Upwy. Ava@Epate ToUg TAPAYOVTEG TTOU PTTOpPOoUV va £1n-

pedcouv tn dpdon auth.

. Molteg givat ot 1810tNTEG TWV evlUpwy; Mwg e€nyeital To yeyovog 0Tt pia pikpn moootnta evZUpou Uto-

pel va xpnotpormoinBsi otn Sie€aywyn plag avtidopaong, oty omoia HETEXEL TOAAATAJGIA TOGOTNTA
UTTOOTPWHATOG;

. Nwg e€nyeital n e€s1dikeuon twv ev{Upwy Kat n EAAElYn pAcTIKOTNTAG TOUG, Otayv BpeBouv o UPNAEG

Beppokpacieg; AITlOAOYROTE TNV ATavtnon oag.

. Molog givat 0 poAog Twv cuvev{UPWY OTOV KUTTAPIKO HETABOAIGHO;

. TomoBetnote ta ypappata E(évlupo), Y(umdotpwpa), EY(evlipo-umdctpwpa) Kat M(mpoldv) otTig

YPAUHEG, £TOL WOTE va TEPLYpAyeTe pia evlupikn avtidpaon. Kabe ypdappa pmopei va xpnotpomolndsi
TIEPLOOOTEPEG ATO Hid POPEC:

. ZNUEIWOTE 6WOoTO N AdBoG og KaBepLd amo TIC ATAVIACELG TTOU akoAouBouyv.

‘Eva év{upo emrtaxuvel Ty Taxutnta plag avridpaong:

a. MpokaAwvtag tnv aneAsubEpwon Bepudtntag ()

B. Au€avovtag tnv Kivnon twv popiwv ()

Y. EAattwvovtag tnv evépyela evepyomoinong ()

0. AA\Glovtag tnVv evépyela PHETAEU UTTOCTPWHATOG KAl TIPOIOVIWY ()

. Mowa KapmuAn amod TIg Mapakdatw eK@PAdlel, Katd v amoyn oag, tn oxéon pH Kat 6pacTikOTNTAG

ev{Upou; BaAte o KUKAO TOV aplOud ToU avTIoTOIXED 0Tn GWOoTH amavinon (a, B, vy, 6).

BdAte o€ KUKAO TO X, av auto Tou eK@PAalel KabBepld amo T MTapakAaTw MPOTAcELS ival 6waoTo, i To
A, av ival AdBog:
a. 'Eva poplo Katahdong £xel KataAUGEeL T OLAoTIaon £vOg Hopiou umepogeldiou Tou udpoyovou. To

{010 popLo pmopei va KataAUcel T SlaoTiacn Kat GAAwY pHopiwy utepogeidiou Tou udpoyovou. ... X A
B. H apUAAGN TOU GAAIOU OLACTIA TTPUWTEIVEG vuverrrunrrrrneerrnnrerrueersueeersneeessnneessnneessnessssnnees 3 A
Y. ‘ONEC Ol TTPWTEIVEG EIVAL EVIUH +uveerrnneernneeertaeereneeertneeersneeessneeessneesssneessseeesssessesneneenes z A
0. H dlapopd evépyelag PETAU avTiOpwVTwWY Kal TPolovIwy eival yeyaAutepn,

OTav N avTiOPAGCN OEV EIVAL EVIUHIKI] tuunerrunrerrieretneeeruneeernsessuesessnesessnnsessnnsessnnsessnnees b3 A



11.

12.

13.

14.

KepdAato 3

YnoBéote otL Bpioketal og €EEAEN, OE TPEIG OLAPOPETIKEG BEpUOKPAGIES, N SlAcTIacn PlAg MPWTEIVNG
oTa apivo€Ea mou TNV amoteAoUv. METPAPE TNV TOCOTNTA TWV APIVOEEWY TTOU TIPOKUTITOUV Ammo TN
Sldomaon g MPWTEIVNG, 0 KABE MEPITTWON, PETA ATO TPELC WPES KAl HETA amd MEVAVTA WPEG. Tda
amoteAéopata Kataypapovial oTov Tvaka mou akoAoubEi:

Oeppokpacia
10°C 20°C | 60°C

Xpovog
Metd 3h 50mg |110mg [100mg| AMO TOU WTOPE(TE VA OUUTIEPAVETE AV HETEXEL
Metd 50N 650mg | 820mg | 130mg €v{upo otnv mapamavw avtidpacn Kai, av val,

o€ Tola Katnyopia ev{UPwWY avikel;

MoAAG amoppumavTika xapaktnpidovral wg BloAoyikd, emeldn mePLEXoUY £va £vIUPO TTOU Opa OE AEKE-

0EC TIOU TEPLEXOUY TTPWTEiveG. To £€v{UPO aAUTO €ival Pla TPWTEACH, TTOU TTPOEPXETAL ATO £va Baktn-

plo. Ma tnv dplotn amédoon ToU AmoPPUTIAVTIKOU XpelaeTal va UTTAPXEL ATIO AAKAAIKO TEPIBAAAOV

Kal KataAAnAn Beppokpacia (petagy 45°Ckat 55°C):

a. Na avagépete duo mapadeiypata AekéSwv Tou Ba pmopoUce va amopakpUVel To TTapamdavw BloAo-
YIKO amoppUTIAVTIKO.

B. Av n Beppokpacia oto vepod Tou mAuvTnpiou pBdcel toug 70°C, vopilete OTL Ba emnpeactei n dpdon Tng
TIPWTEAONG;

Y. H mpwtedon 6a Asttoupyei pe taxutepo 1 Bpadutepo pubud, dtav To amopputiaviiko yivel eAappd
ovo;

H OutAavr €lkova TaploTAVEL CXNHATIKA Hld

ev{upikn avtiopaon:

a. Moo gival To £vUpo Kal Tola Ta UTTOCTPWHATA;

B. Na ovopdoete v meploxn A. Mowa ival n
AglToupyia tng;

Y. Na avagépete duo 1010TNTEG TOU Z TToU TIPo-
KUTITOUV amo TtV £lKova.

0. Meptypayrte TPeIg AAAEG IOIOTNTEG TOU Z.

H apuAdon tou 6dAlou Tou avBpwmou OlacTd To APUAO OE PIKPOTEPA Koppdtia. H taxutnta pe tnv
omoia 0pa s€aptartatl amo tn Beppokpacia. Ta amoteA£cUATA TOU TAPAKATW TiVAKA TTPOEPXOVTAL ATIO
£va meipapa mou £yive yila va olamotwoei n emidpacn tng Beppokpaciag otn dpdcn TNG APUAAONG.
210 Teipapa auto os Kabévav amo Toug £€1 GOKIPACTIKOUG GWARVEC TomoBetnOnkav 5ml StaAlpatog
apuAou Kat 1Tml apuAdong:

0 (°0 20 25 30 35 40 45
Xpovog (sec)
V1@ T Bidenaon Tou iAoy 601 315 216 180 198 417

a. Na yivel n ypa@ikn mapdotacn Twy amoTeAEoHATwY (oTov opl{ovTio afova TomoBeTnoTe T Beppo-
Kpaoia Kal otov Kabeto aova to Xpovo).

B. Y& mola BeppoKpacia n apuAdon Asitoupyei aplota;

y. Fati oTnv apxn tou mepAauatog mpootédnke n idla moootnta SlaAUpaTog apUAou Kal aguAdong o
KOs SOKIPACTIKO GWANVQ;

0. H taxitnta twv XnUIkwy avtidpdcewy ouvnbwg aufavel e tnv avénon tng Beppokpaociag. Mati
oto meipapa n Sldomacn Tou dpUAoU EAATTWVETAL TAVw amo toug 40°C;

€. Na avagpépete €vav Ao mapayovta mou Ba smnpéale apvntika t 6pdon tng aguAdonc.

91



92

BIOAOTIA

15. Z& pua ta€n o kabnyntnig tng BloAoyiag {Atnoe amd Toug Pabntég va amelkovicouv Olaypappatika
TNV mopeia tng e€wBepung avtidpaong: A — B + Evépyela. Ot pabntég mpotewvav 4 Sla@opeTika old-
YpAupata, mou cUCXETI{oUV TNV EVEPYELA TWV CWHATWY TTOU TTaipvouv PEPOG 6’ AUTAV HE TNV TIopEia
ng. Kal ta 4 dpwg Bswpndnkav AavBacpéva amod tov kadnyntr. Na e€nynoete moto AdBog Kat yiati

UTIApXeL o€ KaBéva amd autd:

avtiopaon xwpig £viupo
avtiopaon pe €viupo

1.

w

AZ EPEYNHZOYME...

lowg €xel TUXEL VA AKOUOETE OTL «I ALPOG@ALPiVN €XEL KOWVA XAPAKTNPLOTIKA

pe ta évlupa~. Mou pmopei va otnpiletal auti n amown; TEKUNPUWOOTE TNV
amavinon oag Ekivwvtag amo tn dopn Tou Hopiou TNG aljoos@alpivng Kat tn
AglTOUPYia TOU AUTO KAVEL GTOV OpPYAVIGHO.

. YTIGpXxouv KATolol TToU TTAGXOUV ATo Jia KANPOVOUIKN acBEveld, ol omoiol Ogv

pTopoUv va petaBoAicouv, Aoyw EAAEWNG vog ev{UpoU, TN PPOUKTOLN, £vav
amAd udatavbpaka mou UTTApXel a@bovog ota ppoutd. Maidid pe EAAEWWN au-
TOU Tou ev{UHOU €XOUV XAHUNAECG VONTIKEG KAl KIVNTIKEG OUVATOTNTEG. Ta Peyda-
AUtepa matdld mapouctdfouy TVEUHPATIKN KABUoTEPNON KAl O€ TO TPOXwPn-
HEVN NAIKIA TO VEUPIKO GUCTNHA TOU ATOHOU KATAPPEEL, HE TEAIKO ATIOTEAECHA
1o Bdvarto. Ta popla epouktolng eloépxovial otn Sladlkacia TG KUTTAPIKNAG
avamvong, oTIC TPWTEG avTIOPdcelg Ttou otadiou tng yAukdAuong. To £viupo
mou Acimel Ba Pmopouoe, GE YUGLOAOYIKEG CUVBNKEG, va KATAAUGEL TNV AVTi-
O0pacn autng tg mapeUBoOANG.

Maipvovtag umown auth TNV mTAnpoopia, UTOBECTE Kal AlTlOAOYNOTE TL UTTO-
pei va ocupBaivel, o€ KUTTApIKO eminedo, ¢’ autd Ta dtopd.

Mpocdlopicte mMpoldvta, amd autd Tou cuvnBwWS KATAVAAWYOUNE 6TNY Kadnue-
pwvn {wn (amoppuTavTIKA K.d.), Ta omoia mepiéxouv éviupa. Kataypayte ta
€v{upa Tou TEPLEXOVTAL 6’ aUTd Kal TTPoodlopioTE To POAO TOUG WG CUCTATIKWY
TWV CGUYKEKPIUEVWY TTPOIOVTWY. AlEPEUVAOTE av ol o0nyieg xprRong, mou Oivo-
VIal 0T CUCKEUAsia KAbe mpolovtog, Kabodnyouv cwoTd ToV KATavaAwtn,
WOTE va amo@eUyel TNV AVATIOTEAEOUATIKA XpRon. Oa Atav evolapépov va
KAVETE Hla €PEUVA OTO AUECO KOWVWVIKO 6ag mEPIBAAAOV yld TO KATA OGO Ol
KatavaAwtég OlaBadouv tn ouotacn Kat Tig oonyieg XpRong Twv mpoloviwy
Tou ayopdlouv Kal KatavaAwvouy, Kal yld to av Bewpoly amapaitnTo va Tig
akoAouBouv.
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3.3

AUTOTpO®POI Kal ETEPOTPOPOL
opyaviopoi

H {wn otov mAavntn pag, e5w Kal dloekatopplpla
Xpovia, otnpiletal otnv evépyela tou ‘HAlou. Ao
TNV EVEPYELA AUTH, TIOU EKTEUTIETAL UTIO HOP®N
akTivoBoAiag, £va moAU HIKpO pépog mayldeveTal
amod TOUG PWTOCUVOETIKOUG opyaviopoUus. H @pw-
TEWVN €VEPYELD TTOU TAYLOUETAl UETATPETETAL O
XNUIKNA Kal amodnKeUsTal 68 0pyavika popla, ta
oToia TapAyouy ol opyaviopol autoi HEca amo pia
Sladikacia mou tnv ovopdaloups @wtoouvOeon.

H @wrtoolUvbson amoteAel iowg tnv mMoO onpa-
VTIKN WETABOAIKN Topeia am’ 0ceg yivovtal otn
Blocpaipa. H déopeucn NG QWTEVAG EVEPYELAG
Katd tn pwtoclveeon yivetal amd tn XAwpo@UA-
AN Kat TIg AAAEG (PWTOCUVOETIKEG XPWOTIKEG. Me
N BonBeld toug ol PwTocUVOETIKOL opyavicol
ouvBétouv udatavOpakeg (YAukoln), Xpnolpo-
TOLVTAG ATTAEC AVOPYAVEG EVWOELG, OTWG TO OL-
o€eidlo Tou avbpaka Kal to vepd, mou Bpiokouv
agpboveg oto mePIBAAAOV TOUG.

Ol (PWTOGUVOETIKOI OpYyaviopol avAKOUV GTOUG
aUTOTPOWOUG OpYaviopoUg, EMELON TTAPAYOUV HO-
VOl TOUG OAEG TIG OPYAVIKEG OUGIEG TTOU TOUG £ival
amapaitNTeg XpNoIPOTIOIWVTAG WG TPWTN UAN TO
TMPOIOV TNG pwtooUvBsong. Xapaktnpilovratl yU
autd Kal wg mapaywyoi. Ot opyavicpoi mou dev
pmopoUv va GUVOEGOUY OVOL TOUG OPYAVIKEG EVW-
O€Ig amo amAEg avopyaveg, aAAd eival UTTOXpEw-
PEVOL va TIG TTpopnBevovTal £TOWEG amo TO TepL-
BAAAOV TOUG, XapaKTnpifovial wg ETEPOTPOWOL.
Toug xapaktnpiloupe €mioNg KAl wG KatavaAw-
T€G, ywati e€acpalilouv TNV TPOPNH TOUG TPWYO-
VTag («KatavaAwvovtag») aAAoug opyaviopoug.
Ikavotnta @wtoolvBeong €xouv OAol oL opyavi-
opoi Tou OLaBETOUV (PWTOCUVOETIKEG XPWOTIKEG.
ATIO TOUG EUKAPUWTIKOUG 0pYaVIoHOUG (PwTocUV-
Bson yivetal ota (uUTA Kal ota QUKn, Kal amo
TOUG TIPOKAPUWTIKOUG OE OplopEVa Baktnpla Kat
oTa Kuavo@ukn (KuavoBakthpla).

Eival xapaktnplotiko OTtL ol PwTOCUVOETIKOL 0p-
yaviopoi mou {ouv oTIg BAAacosg TTapayouyv To
45 £wg 60%, MePITOU, TNG GUVOAIKNAG TTAPAYWYNG
opyavikng UANG otov MAAvATn Hag.

KepdAato 3

H ®QTOZYNOEZH QX
«AIAXPONIKH>» MHIH ENEPTEIAZ

O1 pwtoouvOeTikoi opyavicpoi amotéAsoav
navta nnyn {wiig yla tov mAavntn pag, akoun
Kat autoi mou £{noav o€ AAAEG EMOXEC, apou
HEXPL ORAUEPA XPNOILOTIOIOULE TIPOIOVTA TOUG.
Ta vAika mou xpnolonolei o avlpwmnog, yia
va g£aocpalioel evépyela, mpoEpxovtal Kupi-
WG anod PwWTOOUVOETIKEG O1adIKATIEG, TWPIVEG
1 maAotepeg. To VAo, yia mapddetyua, ivat
TO MO KOIVO OTITIKO Kauolpo. Ta kauvolua,
OTIWG 0l YaldvOpakeg, TO (PUOIKO AgPIo Kal To
METPEAQAIO, TIPOEPXOVTAl amo PUTA Kai AAAOUG
(PWTOOUVOETIKOUG opyaviououg, mou &lnoav
0€ TAAQIOTEPEG YEWAOYIKEG EMOXEG. ZNUEPA
Ta (UTA amoTeAoUV To KAEIOI yia tnv emiAvon
Tou MPoBANuatog EAAsiwng TPOENG yia tov
avBpwmivo mAnbuouo. H emiAvon autoU tou
oégoc¢ mpoBAnuatog Ba e€aptnbei amo TI¢ Ou-
vatotnTeg pag va auvénocoupe Ty anodoon Twy
OlAPopwV MOIKIAIWY KAAAIEQYNOILUWY QUTWV.

Inuacia tng pwtoouvOeong

‘OMot 0xedov oL opyavicpol Tavw otov TAavntn
pag s€aptwvtal aueca n €UPeca amd I QwTto-
oUvBeon. O oUvOeTEG OPYaAVIKEG OUGIEg TOU
mapdyovtal amd TOug QWTOCUVOETIKOUG op-
yaviopoUg amoteAoly, HECW TwV TPOPIKWY
aAucidwyv, TNYEG BPEMTIKWY OUCLWY Yld TOUG
£TEPOTPOPOUG 0pYaVvIoHoUG: AUESA Yid TOUG Ka-
TAVaAWTEG TPWTNG TAENG (PUTOQPAYOUG) Kal £l-
HECA Yld TOUG KATAVAAWTEG OUTEPNG 1N AVWTEPNG
1aéng (capko@ayoug).

Ou vekpol opyaviopoli, ta amekkpipata twv {w-
KWV Kal Ta TEAPATA TWY @QUTIKWY TOU E£XOUV
amokotel (UAAa, KAadLd K.d.), SlacTiwvTdal amo
Hla Katnyopia €TepOTPOPWY OPYAVIOHWY, TOUG
amolkoGoUNTEG. X’ autoug avhnKouy Baktnpla Kat
pUKNteg. Ta mpoiovta tng amoikodopunong (T.xX.
CO,, H,0) pmopouv va Eavaxpnotpomnoindoly anoé
Ta QUTA Kal amd toug AAAOUG (PWTOGUVOETIKOUG
opyaviopoug yla ocUvOson opyaviknig UANG. H UAn
OnAadn akoAouBel KUKALIKA TTopeia pEGa otd OLKO-
oucTApATA.
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To @UAAO wg Opyavo
PWTOOUVOESNG TWV PUTWYV

H @wtooUvBeon yiveral ota mpdciva Hépn Twv
QUTWY, ToU gival KUpiwg Ta @UAAQ Kal cuxvd o
BAactog Toug. H dopn tou @UAAOU eival KatdA-
AnAa TPOCAPHOCUEVN, Yila va €EUTINPETEL TN AcL-
TOUpYid TNG PWTOCUVBEDNG. Z€ EYKAPOLA TOHN TOU
mapatnpoupe TG 6Uo emMOEPHIGESG, TNV TAVW KAl
TNV KATw, TToU KAAUTITOVTAl 6UVROWG Ao EQUHE-
vida. Avapeoa otig 6Uo emdepuideg BpiokeTal To

4 )

. J

2TOUa QUTOU LE Ta KaTaWPakTika KUtTapa.

HEGO@UAAO, Tou Olacxietal and ayyeia.

H kdtw emdeppida €xel HIKpA avolypata, mou Aé-
yovtal otopatd. To kaBéva am’ autd meptBaiAe-
Tal anod €va {euydpl KUTTAPWY, TA KATAPPAKTIKA
KUTTapa. Ta KUTTapa Tou HEGO@UAAOU, TToU ival
Kal o BepeMwong 10Tdg Tou QUAAOU, OlabEtouv
TMOAAOUG XAWPOTIAAOTEG.

H eicodog tou atpooalpikou Sloeldiou Tou av-
Bpaka yivetal pe Oldxuon amod ta oTOUAtTd TPOG
TOUG PECOKUTTAPLOUG XWPOUG TWYV KUTTAPWY TOU
HECOQUAAOU Kal TEAIKA TAVEL 6TOUG XAWPOTAA-
oTeG. To vepPO €loEPXETAlL OTIC pileg amo To £€6a@og
KAl HEOW TwV ayyeiwy @Tavel ota @UAAa. Madi pe
TO VEPO PETAPEPOVTAL OVTA, OTIWC VITPIKA, Pw-
OPOPIKA, Belkd, payvnoiou K.d., TToU Xpnolpeu-
OUV OTN GUVOESN TPWTEIVWY KAl GAAWY OUCLWY.

Kata tn @wtoouvbeon, omwg Ba doUpe, mapd-
yetat ofuyovo, To omoio g£pxeTal amod Ta oTo-
pata twv @UAAwY otnv atpdoeaipa. H avtinon
TOU vepoU amo To £5awog Kal n pon Tou ota ay-
veia OleukoAUvetal pe tnv €€AtPion vepou amo
Ta otopata (Siamvon). To davolypa Kal KAgiolpo
TWV OTOUATWY EMTPEMEL OTO PUTO Va EAEYXEL TO
pubuod e€dtuiong tou vepou, avdaAoya pe tn ola-
Beo1dTNTA TOU OTO £6APOC.

/

N

~

J

a) H pwtooUvBeon yivetal ota mpdciva pépn tou puToU, Onwe gival ta oUAAa, B) kAaBetn toun @UAAoU otnv omoia
amelkovidovtal n mAavw Kai KAtw emideppioa, To HECOPUAAO Kal €va otopa, y) KUTTapo Heco@uAAou, ) XAwpoTAd-
0TN¢, £) NAEKTPOVIKI] HIKPOPWTOYpaApia XAwponAdoTn Kal oT) NAEKTPOVIKI LIKpO@WToypapia grand.



KepdAato 3

H AOMH TOY MOPIOY THXZ XAQPO®YAAHZ
KAl O POAOXZ THZ ZTH ®QTOZYNGEZH

To popto g xAwpoPUAAng anoteAsital ano pia vopoyo-
vavOpakikn «oupd», n omoia cuvOEeTal Ue pia MOAUTAO-
KN KUKAIKG Ooun (0aktUAlo TOp@UPIVNG) TOU TEPIEXEL
OTO KEVTPO TNG £va atopo payvnoiouv. Ta umoAoina dtoua
mou oxnuatifouv to 0akTUAI0 cuviogovtal UETAEU TOUG LIE
anAoug kai dimAoug deopoug. O deopoi autoi €xouv T Ou-
vatotntTa va UETAaTpEMoVTal Kal auto EMITPEMEI OTO HOPIO
NG XAwPOoPUAANG va OopEVEl I0XUPA TN QPWTEIVI AKTIVO-
BoAia. Aiya povo mgr xAwpo@UAANG péoca o€ £va Aitpo Ve-
pOU UTIOPOUV va amoppo@rioouyV 0An oxedov tnv epubpn
Kal v UmAe aktivoBoAia mou mepvd amo auto. Auth tnv
EVEPYEIa «KAEBOUV> Ta NAEKTPOVIA TIOU UTIAPXOUV OTo Oa-
KTUAIO TNG Moppupivng, yla va Hetannonoouy os oTiBAJEC
UWNAOTEPNG EVEPYEIAG, LIE amOTEAEoUa TN OIEYEPOT) TOU LIO-
piou NG XAwpoPUAANG.

Av 10 Hoplo g xAwpopuAAng Bpioketal os dldAuua, pUeTa
N OIEYEPON Ta NAEKTPOVIA oUVNOWG ETIICTPEPOUY TNV ap-
XIKN) TOUG Katdotaon, amodidovtag eVEPyela UE T HoPPn
Bepuotntacg n pBlopiouod.

Av ouwc¢ Bpiokovtal kovta kdmola popia - UTMoOoXEic, ta
NAEKTPOVIA UTIOPOUV Va MEPACOUV aTo TO [OPIO TNG XAw-
POPUAANG ¢’ auta.

H xAwpo@UAAn dnAadn E€xel tnv 1kavotnta va amoppod
wtelvn aktivoBoAia kat va dlgyeipetal. Xtn CUVEXELQ (oVi-
Zetal, dnAadn xavel nAekTpovia, ta omnoia deopevovtal ano
dAAa poptia. Auto givai kal To HUCTIKO TNG pwTooUvOEonG.

AakTtOAOG
TopPuPIvNG
e-Ta nAektpovia emi-
Yépoyovav- | Ta nAektpdvia peTa- # OTPEQOLV GTNV APKI-

Bpakikn oupd

Amoppoenon

XAwPOPUNAN

PWTOG

~

, ) KN Toug Katdotao
mndouv oe oTBAdEC nrove n

uPNAOTEPNG  EVEPYEL-
ag. To pdpto g xAw-
POPUANNG SieyeipeTal.

(/

Y
X

amodidouv evép-
YELO pE TN popen
BepuotnTag

1 @Boplopol
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Opatd Qwg - PWTOCUVOETIKEG
XPWOTIKEG

To opatod wg, ToU aTMoTeAEl £va HIKPO HOVO WE-
POG TNG NALGKAG aKTvoBoAiag, otav mepvd péoa
amo €va mpiopa avaAvetal os aktivoBoAieg dia-
(POPWYV HUNKWY KUHPATOG. AUTEG avtiotolxouv ota
Xpwpata woeg, PmAe, mpdctvo, Kitpvo, mopto-
KaAl kal KOKKivo. H sikova auth sivat n €ikova
TOU (PACHATOG.

210 KUTTAPO N QWTELVA aktivoBoAia dsopevetal
amod TG PWTOCUVOETIKEG XPWOTIKEG. TTA AVWTEPA
(PUTA, Ol XPWOTIKEG AUTEG, Bpiokovtal péoa ota
grana Twv XAwPOTAQCTwWY Kal aviKouv o€ OUO Ka-

TNYOPIEG, TIC XAWPOPUAAEG Kal Ta KAPOTEVOELSH.
Ot XAwPOPUAAEG ivat TOAUTTAOKEG OPYQAVIKEG EVW-
OELG, TIOU (PEPOUV £VA KEVIPIKO ATOHO HAyvnoiou.
Ot ouvnBéotepeg Katnyopieg xAwPo@UAAwY eivat
ol XAwWPOPUAAEC a Kat B. H xAwpo@UAAN a Bpioke-
Tal 6’ GAoUG TOUG (PWTOCUVOETIKOUG OpyaviopoUG,
pe g€aipeon Ta PWTOOUVOETIKA Baktnpla.

Ot XAWPOQUAAEG amoppoPoUV KUPIWG TNV UTAE
Kal Tnv €pubpn aktivoBoAia Kat avakAouv tnv
mpdotvn, dlvovtag oTa QUTA TO XAPAKTNPLOTIKO
mpacivo xpwpd. Ta Kapotevoeldy amoppo@ouy
KUplwg TNV PTAE aktivoBoAia.

To 0patod pwc anoteAsi £va LIKPO HOVo HEPOG TNG NAlakng aktivoBoAiag.
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To @Bvomwpo ota @UANOBOAA (UTA Ol XAwWPO-
(PUAAeG amodopouvtal Kat 0sv Eavaoxnpartifovral.
H amoucia XAWPO@UAAWY E£MTPEMEL OE AAAEG
XPWOTIKEG, OTIWC TA KAPOTEVOELSH, va gpgavilo-
vtal. AUTEQ Ol XpWOTIKEG avakAoUV akTivoBoAieg
OlAa@OPETIKOU PAKOUG KUPATOG, OTWG TO KIiTplvo
Kdal To MOPTOKaAi. AmotéAecpa autou ivatl n mot-

4 )

ouvOson.

KIAla TwV XpwHAtwy Tou mapouctalouv ta UA-
Aa Olaopwy QUTWV TNV €moxn auth. H peydAn
TOWKIAI (PWTOCUVOETIKWY XPWOTIKWY Bonbd Toug
(pWTOOUVOETIKOUG opyaviopoug va aglomolouy
000 Yivetal TeplooOTEPEC akTivoBoAieg Tou opa-
TOU (PWTOC Yid TNV £EACGPAAION EVEPYELAC YId TN
(pwTtoouvOeon.

H TYXH THZ HAIAKHZ
AKTINOBOAIAZ...

Amo v nAiakn aktivoBolia n omoia mMpPooTinTel MAvw o€ £va
(UAAO t0 80% mepimou amoppo@dtai. Amo to unoAotrno 20% éva
HEPOC avtavakAdtal amo tnVv EmiQAvela tou QUAAoU Kal €va pE-
pOG TO Jlamepvd. ATIO TNV amoppoPOULEVN EVEPYELA £Va UEPOG
petatpénetal os Ogpuotnta Kai avéavel t Oeppokpacia tou
UAAoU. Movo to 0,5 Ewg 3,5% 0AnG tng QWTEIviG eVEPyElag,
n omoia MPooTiNTel 0TO PUAAO, XPNOIUOMOIE(Tal yia ) PwTo-

«...N XAwpoUAAN givai o MMpounbeag mou kKAEBel Tn pwTId ano
TOUG oUpavoug».
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Mopeia tng pwtoouvOeong

211G apxEg Tou 2000 alwva ot BloAdyol £pEUVNTEG
olamiotwoav Ot N PwtooUuvBeon TEPIAAUBAVEL
O0Uo opadeg avtdpacewyv. Tig avtiopdcelg mou
e€aptwvtal amo To QWS (PWTEIVH PAon) Kal TIg
avTiOpAocELg TTOU £ival aveEApTnNTEG amo tnv Umap-
&N WTOC (OKOTELVA pdon). Katd tig avtidpdocelg
NG PWTEIVAG pAong, TToU yivovtal ota grana Twy
XAWPOTAACTWY, N QWTELVA EVEPYELA XPNOILOTIOL-
gitat ywa ™ ouvbeon popiwv ATP Kat tn dnploup-
yia udpoyovou (H* + 7).

Katd tig avtidpdoelg tng OKOTEWVAG @Acng, Tou
yivovtal 6To OTPWHA TWY XAWPOTAACTWY, Td Ho-
pla Tou ATP kat tou udpoydvou mou mapnxbnoav
KAtd T QWTElVh @Aacn xpnolgomololvtal yid tn
petatpomn Tou Ologeldiou Tou dvBpaka oe uda-
TavBpakeg (YAukoln).

dwrtelvh pdon

Katd tn SldpKela autng tng @Aaong tng pwtooUv-
fsong cupBaivouv onuavtika yeyovota. Mopla
XAWPOPUAANG, Ta oTmoia Bpiokovtal Katd opddeg
OTd grana Twv XAwpoTAdoTwY, OsOHEUOUV PWTEL-
VN evépyela Kal Oleyeipovtal (Kamota amod ta nAe-
KTPOVIa Toug aAAalouv oTiBAdA) KAl OTN CUVEXELT
amodleyeipovtatl. H evépyela mou amodidstal Katd
NV amoSIEYEPON TWV HOPIWY AUTWY TIPOKAAEL TOV
lOVIOPO (amwAsla NAEKTPOviwy) AAAWV Hopiwy
XAWPOPUAANG.

Mé£pog tng evépyelag mou mapdyetat amo Tig Siadi-
KAGIEG AUTEG, (0WC OPWE KAl EVEPYELT TTPOEPXOLE-
vn amd AAAEg TNYEG, AYVWOTEG O PEYAAo Babpo,
TPOoKaAei Tn didomacn Hopiwy vepou o€ udPoyovo
Kat o€uyovo (pwtoAuon vepou). MapdAAnAa, oxn-
patietal ATP amnd ADP.

To ofuydvo Tou Tapaystat amo tn ewToAucn Tou
vepoU €AsUBEPWIVETAL OTNV ATHOCEAIPA, EVW TO
udpoyovo OeopeleTal amo popld tou cuvevlUpou
NADP, ta omoia petatpémovtat o NADPH. To ATP
kat to NADPH, mou mapdyovtal Katd tn QwTelvi
(Pdon g PwTtoouvBeong, XxpnotpgomoloUvTal OTIG
avtIOpAcELG TNG OKOTELVAG (PACNG YLl TO OXNUATL-
OHO TWV TEAIKWY TPOIOVIWY.

IKOTEIVA Pdaon

To mpwTo BAPA Twv avtidpdcewy TNG OKOTEIVAG
paong yivetrat pe tn 6éopeuon tou Glogeldiou Tou
avbpaka amd pia mevtoldn. AkoAoubsi pla oeipd
avtiopAcEwyY Katd TIg omoieg e t Bonbela twy
popiwv ATP kat Tou NADPH, mou €xouv mapax0si
amo Tig avtidpdoelg NG PWTEIVAG PAong, Tapd-
yeTat TeAIKA YAUKOLN Kat AAAEG oucieg. Xta mpol-

OVTA AUTAG TNG OELPAC avTIOpAcEwY TEPIAaUBAave-
Tat kat vepo (H,0).

H yevikn avtidpaon tg pwtocuveong sivat:

PWG
6C02 + 12H2 OéCGngoe + 602 + 6H20
XAwp.

2Ta QuTd, Pépog tng YAUKOInG, mou oxnuatiletat
Katd tn @wtoolvOeon, amodnkeUstal Pe Tn Hop-
@n apUAou otoug apuAomAdoteg. Ot apuAoTAd-
oteg Bpiokovtal ota (UTIKA KUTTapa aAAd Kal og
£10IKA ATTOTAUIEUTIKA PEPN TWV QUTWY, OTIWG £ivalt
ol KGvOuAol Tng matdrtag.

4 )

. /

Kata ti¢ nAidAoucteg nuépeg 1o 0Euyovo To
onoio eAeuBepwvetal and ta vopoBia @uta yi-
VETAl avVTIANTITO UE TN HOP@nH QUGaAidwv pPéoa
oT0 VEPO.

MPOEAEYZH TOY OXYTONOY
MOY EAEYOEPQNETAI KATA
TH ®OTOZYNOEZH

Ot Z. Pouumev (S. Ruben) kai M. Kduev (M.
Kamen), to 1941, anédeiav ot 1o ofuyovo
Mou eAgUBepwveTal Katd T QWTOoUVOEon
TIPOEPXETAl amo TN PWTOAUCH ToU VEPOU Kal
oxt amno to Oloéeidio Tou avBpaka. Ma va to
anodeifouvv, tomoBeTnoav 10 MPAcivo Lovo-
KUTTapo pukog XAwpéAAa (Chlorella) o vepo
Tou mepleixe 0 Bapu 100Tomo ToU 0EUYOVOU
('80) avti tou kavovikoU o&uyovou. Awari-
otwoav otl To 0fuyovo mou eAsuBepwvotav
amno t ewtoouvBeon ntav o '80.
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TO MEIPAMATOY T. ENTKEAMAN (T.W. ENGELMANN)

To 1881 o lepuavog Botavikog smiotipovag T. Ev-
YKEAUQV OIEPEUVNOE Kal TEAIKA TIPOOOIOPICE TIOIEC
givai ol o amoTEAECUATIKEG akTIVOBOAIES yia Tn pw-
toouvBeon. @wtios diadoxika Tunuata vnuatiov Xmi-
poyupa (Spirogyra: (pUKOG ToU EXEI OTIEIPOEIOEIC XAW-
POTIAQOTEG) LE OlAPOPETIKEG aKTIVOBOAIEG, TIC OMOIEC
£maipve amo tv avaAuon tou opatol PwToC HEoW
evo¢ npiouatog. Mapatnpnoe ot ta acpoBia Baktripia
Tou gixav Ouvarotnta Kivnong CUYKEVTPWVOVTaV o€
£KEIVN TNV MEPIOXN TOU vNuatiou mou pwtidotav amo
v £pubpn aktivoBoAia. Aiamiotwoe otn OUVEXEla
OTI N CUYKEVTPWON Tou 0EUYOVOU G' autn TNV TEPIOXN)
ntav peyaAutepn. AMO TO yEyovOG auTO CUUTIEPAVE
Otl n pubpn aktivoBoAia Ntav mio amoTEAEOUATIKN
yia tn ewtoouvOeon. O aptbuog twv Baktnpiwv mou
OUYKEVIPWVOVTAV OTNV MEPIOX MoU pwTI{oTav amo
TNV UnAe aktivoBoAia ntav pikpog, mapd 1o OTl Kai n
UTIAE akTivoBoAia amoppopdrtal emiong Ioxupa amno Ti¢
XAWPOPUAAEC. AUTO onpaivel 0Tl OV gival TOoo amno-
teAeouatikn yia tn Oleéaywyn g pwrtoouvleong.

Meipaua Engelmann

400

450 500 550 600

MRAKo¢ KUPATog Tou wTOg (Nm).

650

700



MNapayovteg mou emnpealouv
TNV amédoon ThS PpwTtoouvOeong

"EXOUME Glyoupa mapatnpnoel 6Aol pag otL o pub-
HOC avAamtuéng Twv PUTWY Katd tn OLApKELa TOU
£€toug Oev €ival o i010G. Auto onpaivel 6TL n Amo-
000N NG PWTocUVOeoNng, Tou TV umoAoyiloups
HETPWVTAC TO 0EUYOVO TIOU TApdyeTal otn Hovd-
0a tou xpovou, petaBdaAAstatl. Mpdyuartty, n Qw-
ToouvBeon emnpedaletat amd mePIBAAAOVTIKOUG
TapAYoVvTeG, Tou O PEVOUV otabepoi otn Oldp-
Kela Tou €toug. Ot Kuplotepol amd autoug eivat:

H @gppokpacia: H taxiutnta g @wrtoouvOeong
ennpealetal anod t Beppokpacia Kal auto sivat
AOYIKO, ylati n teAeutaia emnpealel tn dpdon
TwV ev{UPWY KAl PUOIKA TNV Taxutnta Twv eviu-
MKWV avtiopdcewy. e uynAn Kat otabepn £via-
on eWTOC, HUE TNV auénon tng Beppokpaciag, au-
Eavetal Kal n amodoon Tng Ywtoouvheonc. ‘Otav
n Beppokpacia Eemepdoel Toug 30°C, ta viupa
Kataotpépovtal Kat n amdédoon tng ewtocUvoe-
oNG HELWVETAl.

4 )

. J

Enidpaon tng Bepuokpaciag otnv anodoon tng Qpwto-
oUvOeong yla uwnAn €vtaon QwTog.

la ta neplocotepa putd n dpiotn Oepuokpacia
yla tm @wtoouvBeon eival yupw otoug 30°C.
Qot1000 UMApXouv PUTd, OMWS autd TwWV Wu-
XPWV MEPIOXWV, TIOU PWTOCUVOETOUV Of TOAU
XaUnAOTeEPEG BEPLIOKPATIES amo QUTEG OTIG OTOI-
£C (PWTOOUVOETOUV Ta QUTA TWV BEPUWV MEPIO-
xwv. Oplopéva €idn @UTWYV QEWTOOUVOETOUV
oe Bepuokpaciec kdtw amo toug 0°C, evw Ta
Kuavo@uKn (LOVOKUTTAapol MPOKAPUWTIKOI (pw-
TOOUVOETIKOI opyaviopoi) Twv Bgpuwv mnywv
UTIOPOUV va pwToouvOEoouY Kal o BepuoKpa-
oig¢ mavw ano 75°C.

KepdAato 3

To @wga: Xe Beppokpaocia 20°C Kal KAvovikn ou-
ykévtpwon Ologeldiou tou avbpaka (0,03% kat
OYKO) otnv atpgdo@aipa n amodoon Tng Qwro-
oUvBeong au€dvetal pe tv av€non tng £vraong
TOU (WTOG. AUTO YiveTal PEXPLG EVOG OPLOHEVOU
onpeiou. XTn CUVEXEW N amodoon TG PwTocUV-
Bsong mapapével otabepn.

4 )
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Enidpaon tng évraong tou pwtog oTnv anodoon the pw-
T00UVOEONG Yia U0 OlaPOpPETIKEG OUYKEVIPWOEIS CO,.

To d10€cidio Tou avlpaka: H amddoon tng pwto-
oUvBeong e€aptdral Kal amo tn CUYKEVTPWON ToU
Olo€eldiou Tou avBpaka. Autd sival uUGLKO, agpou
1o O10€€(0l0 TOU AVOPAKA CUHHETEXEL OTIC AVTL-
OpAcElg TNG OKOTEIVAG (Aong. X& uywnAn €vta-
on QwTog Kal otabepn Beppokpacia n amodoon
™G QwtooUvBeong aufavetatl Ye tnv av€non tng
OUYKEVTpWONG Tou Oloetdiou tou avbBpaka tou
aépa. AuTo yivetal péxplg evog onyeiou Kat otn
OUVEXELQ TTAPAPEVEL OTABEPN.

4 )

. J

Enidpaon tng ovykévtpwong tou CO, otnv anédoon tng
(PWTOOUVOEONG, Yia OlaPOPETIKES TIUEG OTNV EVTACH TOU
PWTOG.
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To vepo: Eival SUCKOAO va EKTIPACGOUPE TIG ETIL-
TMTWOELG amd TNV EAAElYN Tou vePoU oTIg OLdPo-
PEC KUTTAPIKEG AELTOUPYIEG VOGS UTOU. £ 0,TlL
agopd 1N @wtoouvoeon, n eAdTTwon NG Amod-
doong ToU Tapdatnpeital o€ ouvlnkeg Enpaociag
o@eiAeTal oxt povo otnv EAAEWYN TOU VEPOU TIOU
Ba mapel pEPog ot avtidPAcElS TG PWTEIVAG
(paong aAAd Kat oto KAEIoo Twv oTopdtwy. To
(PUTO KAgivel Ta otdpata, ywa va eumodiosl Tnv
anwAela vepoU péow Tng dlamvong. Tautoxpova
OUWG KAsivel TV €icodo Kal yla 1o 6lo€eidlo tou
avbpaka, mou eival amapaitnto ywa tn ouvbeon
Twv UdatavhpdKwy KAtd Tn OKOTEWVN (pAcn Tng
pwtoouvBeonc.

H ®OTOZYNGEZH ZTOYZ
MPOKAPYQTIKOYZ OPIrANIZMOYZ

®wtoouvOeon, onwc non avaeepon-
Ke, yivetal tooo og opiouéva €ion Ba-
KTnpiwv 000 Kal ota kuavopukn. Ta
(PWTOOUVOETIKA Baktripla xpnoiomnol-
oUvV pia dAAn katnyopia XpwoTIKWY,
Ti¢ BaktnploxAwpoUAAeg. H mopeia
NG PWTOoUVOEONG ¢’ auToUG TOUG Op-
yaviouoUg gival mio amAn amo eKeivn
TWV aVWTEPWV QPUTWV Kal UKWV Kal
o' autnv xpnoiuomnoigitai udpobeio avti
yia vepo. H yevikn avtiopaon tng ew-
To0UVBeonG OTOUG opyaviououg au-
ToUG ivai:

6CO,+12H,5 995 BoKTNPIOXAPOPUANEC

CgH1,05+125+6H,0

Ta mapanavw Baktipia ouv KUpiwg
otov nubugva Aiuvwy, ylati ekei unap-
Xel dpBovo UOpoBeio, TO omoio oxn-
uatiletal ano tv avagpoBla avanvon
aAAwv Baktnpiwv.

Ta KuavopuKn @QWTOOUVOETOUV OMWG
Kal Ta avetepa @utd.

Ta avopyava dAata: Ta @utd dev pumopolv va
avantuxBolv xpnolpomolwviag povo Ologeidlo
Tou avBpaka kat vepo. MNa va olatnprocouy Tn
doun Kat Tn A£IToupylkOTNTd Toug, Xpetalovtal
Kal GAAa oToIXEla N XNMUIKEG EVWOELG, TOU OgV
mapdyovtat pe Tn @wtooUvOeon. MNa tn cuvBeon
TOU Hopiou TNG XAWPO@UAANG, yla mapddetyua,
gival amapaitnto to afwto Kat To gayvnoto. ‘Otav
Aomdv oto £0aPog GTO Omoio avamtUcosTal To
(PUTO UTIAPXEL EAAELYN AUTWYV TWV OTOIXEIWV, TOTE
Ta UAAA TOU TTApApEVOUY KiTplva (XAwpwaon), HE
ouVETEld N TaxUTNTa tng PwtooUvOsong va Tma-
PAUEVEL XAUNAN.

KuavoBaktnpia (gidog Nostoc).
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MHMNQZ ANO KATI ANAAOIO
XAOHKAN Ol AEINOZAYPOI;

Mnopeig va gpavtaoteic nwg 6a ftav to ne-
piBdAAov pag votepa amo tnv €kpnén eVog
TEPACTIOU NAICTEIOU N TN CUYKPOUON TNG
ng pe éva petewpitn i petda ano éva nu-
pNVIkO oAokautwya; ‘Eva okoteivo ménAo
6a okémale ) In, apou Ba eumodiloviav
ol NAlakEG aktiveg va gtdoouy o' autiv. H
ouokotion Ba pmopoUce va OlapKECEl yia
pEYyaAAo xpoviko didotnua, mpdypa nou 6a
EUTOOILE TN POI) EVEPYEIAG TTPOG TOUG 0pya-
viopoug, apou 6a adpavomnolovoe tn Bdon
¢ owadikaoiag, ™ Oéoucvon OnAadn tng
NAlGKNG EVEPYEIAG amo TOUG PWTOCUVOETI-
KOUG opyaviopoUg. YTmdpxel nion eumeipia
ano PIKPNG €KTaong TEtola gaivopeva, mov
gite gival anotéAeopa avBpwnivwy napey-
Bdoswv oto nepiBdAAov gite opeilovtal o€
QUOIKA paivopeva. Alamiotwbnke pdAiota
0Tl €ixav 00BapEg OUVEMEIEG Kal eMnpéa-
oav dueoa tn QUTIKN mapaywyr. Auto yi-
VETAl MEPIOOOTEPO Katavonto, av AdBoupe
umown ot n peiwon, yia napddstyya, tmg
Bepuokpaciag tou mepiBdAAovrog katd 2°C,
otn OIdPKELa TNG MEPIOOOU avamTuéng Twv
oITNPWY, LEIWVEI OpacTIKA TV mapaywyn
ToUG. To i0lo BéBala oupBaivel kai o€ @uta
nou Oev evOlapEPouy dueoa tov avbpwrno,
anoteAouv OpwG TPoWn yia dAAoug {wi-
KOUG 0pyaviopoug. Auto o€ MoAAEG mepl-
MTWOEIG 00NYel oTn dlatapaxi Twv TpoQl-
KWV OXECEwV 0Ta Oldpopa olKoouoTruata
kai, av n peiwon tng Oeppokpaciag tou
nePIBAAAOVTOG OlapKEDEl LEPIKA Xpovia,
n omoia BeAtiwon, otn OUVEXElA, TwV ME-
piBaAdovtikwv ouvlnkwv Oa eival pdAiov
avw@eAn yia t {wn otov mAavitn pag. Ol
dladikacieg OnAadn KataotpoPng Twv Tpo-
QIKWV aAuciowv otn @wToouvOEeTIKN Bdon
T0UG Bpiokovtal 1on oe eE€AIEN. EAnidoupe
ot Ba otauatnosl eykaipwg.

KepdAato 3

AZ ZKEQTOYME...

H pwtoouvbeon yivetal os putd, QUKN
Kal KAmoloug HIKPoopyaviopoug. [wg
autn n oladikaoia Pmopei va ennpeadet
£va oapkopayo {wo;

AZ ZKEQTOYME...

lMowa pnopei va ritav n nnyrj CO, yia
TOUG MPWTOUG (PWTOOUVOETIKOUG Op-
yaviououg;

MEPIAHWH

H @wtoocuvOeon sival onpgavtikn YeTaBoAl-

KN Oladlkacia, KAatd tnv omoid n QwTtelvn
EVEPYELQ PETATPETETAL OE XNHIKN.
H @wtoolvBeon ota @utd yivetal ota mpdoiva
HEPN TOUG, TOU eival ta @UAAA Kat o BAactog.
TV Katw emdeppida twv QUAAwY Bpickovtal
Ta otépata, OlaUECOU TWV OToIWY EICEPXETAL TO
atpgooaipiké CO,. To H,0 ecépxetat otig pideg
Kal @TAVEL OTA (PWTOCUVOETIKA WEPN TOU QUTOU
HEOW TWV ayyeiwv.
H 0éopeucn NG QWTEVAG EVEPYELQG YivETAl Ao
XPWOTIKEG ToU Bpiokovtal ota BUAakoeldn Twv
XAWPOTAACTWY.
H @wtoolvBson mephapBavel 6U0 QACELG, TN
PWTELVA KAl TN OKOTEWVA. XTn QWTIEIVA @don,
ToU Yivetal ota OUAAKOEISH TWV XAWPOTTAACTWY,
pwtoAUetal To H,0 kat ta teAikd mpoiovta ival
NADPH, ATP kat ofuyovo. Xtn oKOoTEvA Ao, Tou
YIVETAL OTO OTPWHA TOU XAWPOTAGCTN, decpeUETaL
T0 atpoo@aipiko CO, Kat TapdyovIal Ta GAKxapd.
Alagopol TapayovIeg, OTIWG N TOCOTNTA TNG XAW-
POPUAANG, n Beppokpacia, to wg, to CO,, TO
H,O kat n cuykévipwon avopyavwy aAdtwy, €mn-
pealouv TNV amodoon g pwTtooUvOeong.
dwTtooUvBeon yivetal Kal o€ oplopéva €idn Baktn-
plwv Kal ota Kuavoukn.
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EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

1. Na onpewwoete 6imAa amod Kabe aplOpd tng mpwtng 6TAANG TO YPAUHA TTOU AVTIOTOLXEL amod tn OsUtepn

OoTAAN:

1....Kapotevoeldn a. Mapdyetat ota grana ToU XAwWPOTAACTH.
2....uKdn B. AToppo@d oXupd TNV MPAGLVN akTivoBoAia.
3....0&uyodvo y. Elvat pépio xAwpo@UAAng a.

0. Napaystal Katd tn 6KOTEWVH QAcn TG YpwTocUvOsonc.
€. Amoppo@d tnv pmAe aktivoBoAia toxupd.

2. Molog gival 0 poAOG ToU PWTOS 6TN ladlkacia TNG PwTtooUvOsong;

3. Meptypdyte t SladiKacia TnG omoiag OTOIXEI avagEpovTal 6TnY ELKOVA TOU aKOAOUBEL:
a) oc emimedo opyaviopoU Kat B) o€ KUTTAPIKO €Mimedo

/

-

J

4. TomMOBETACTE TA GTOIXEIA TTOU AVAPEPOVTAL OTN CUVEXELD TAVW OTO OLAYPAPHd, WOTE Vd TEPLYPAPETAl

owotd n dadikacia tng pwrtoouvleong: CO,, H,0, 0,, C;H,,04, ATP, ADP, NADP, NADPH.

/

-

\

J

5. Mwg pmopolpe va pPetpiooups Ty amdédoon tng @wtoouvleong; MNMwg auth smnpedletal amd Toug
TapAayovTEG TOU (PUGIKOU TEPIBAAAOVTOG; IXeQIA0TE amAd TEIPAPATA HE TA omoid Popouv va miBe-

Baiwbouv 6ca umootnpilete.

6. X& 0U0 BOKIPAOTIKOUG GWANVEG, TTOU TIEPLEXOUY (Ola mocotnTta vepoU, tomobetolvtal duo idla @utd,
pe tn pida pEca oTo VEPO. XTN CUVEXELD TO £va (PUTO eKTIBeTaL 08 £pUBPO PWGS KAl TO AAAO GE TTPAGLVO.

Tt 0a cupBei petd tnv mapéAeuon 24 wpwv; AIKALOAOYNOTE TNV ATAVTNON 6ag.
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7.

10.

Aivetal to SimAavo olaypappa. Kabs kapmuAn
amoé TG 1, 2, 3 MAPIOTAVEL TN OCUYKEVTPWON
OAKXApwV 0€ €va OlAaPOPETIKO PUAAD. Apou
TO HEAETNOETE TPOCEKTIKA, AMAVINCTE OTNV
gepwtnon: Molo amod ta mpdociva @UAAa O¢ Oc-
XOTaVv (Wg; INUEWWOTE TN OWOTH Amavinon
Badovtag o€ KUKAO TO YpdApUa TOU avTIoTOIXE(
o' autnv.

a. 1,B.2,y.3,0. 1kat 2.

AttioAoynote tnv emAoyn oag.

. To Kuavo g BpopoBupoAng sivatl Jla Xpwott-

KN TIOU Taipvel Kitpivo xpwua mapouocia COz2.

Maipvoupe 600 OKIMACTIKOUG CwANVES Kat Baloupe Kat 6Toug dUo SIAAUPAa XpwoTIKNG. Tomobetoups
oTov Kabévav amo Toug CWANVEG amo £va UOPOBIO (PUTO. TN CUVEXELA PETAPEPOULE TOV £vd CWANRVA

KepdAato 3

N

~

J

0E XWPO ToU PWTIETaAl KAl ToV AAAO G XWPO OKOTEWVO. TUL MEPIUEVETE va GUMBEL Je TNV TApodo Tou
XpOVoU; AITIOAOYNOTE TN PETABOAN TOU TEPIUEVETE va CUUBEL.

. To dwaypappa Osixvel To mwg emnpealetal n

amodoon TG ewtocUvOeong amod tnv €viaon

TOU QWTOC 0 OUO OLAPOPETIKEG CUYKEVIPW-

o€l CO2. H kapmUAn A avtioTtolxei otn xapnAn

ouykévtpwon CO2, evw n B otnv uynAn ou-

YKEVTpWON:

a. Molog mapayovtag emnpedlet tnv amodoon
NG PWTOCUVOEDNG OTIG TEPLOXEG 1, 2 Kal 3
Tou SlaypAppaTog;

B. Molog mapdyovtag Oa pmopoUce va emnpPed-
o€l TNV amodoon g YwtooUvheong otny
neploxn 4; MNMwg 6a pmopoloate va damt-
OTWOETE OTL N AMAvVTNOoN 6dg £ival cwoTth;

Y. Ze mola mepiodo TG nuépag Ba mepluévarte
n andédoon g PwtooUvOsong va sivatl peé-
yiotn;

2TOV MAPAKATW TVAKA TA AMOTEAECHATA TOU TEIPAPATog Oeixvouy Tny emidpacn Tng £Vtaong Tou pw-

/

~

16¢ oto UGPOBIo uTd Elodea (n Beppokpacia Tou melpdpatog dlatnpouvtay otadepn Kat ion pe 20°C):

"Evtacn @wtog
(auBaipeteg povadeg)
yla kabe 5 Aemta

Amddoon @wtoouveeong
(apBpog @uoaAidwv ofuydvou)

0
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38
43
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. Na yivel n ypagkn mapdctacn tng amodoong TG ewTtocUVOECNG 6€ cUVAPTNON HE TNV £vTach Tou
(PWTOG.

. Molog Ba eival o apBpog Twv UGaAidwY yla £vtaon QwTog 25 Hovadwy;

. Av au€nBsi n £vtaon Tou QWTOC TAvw amo 75 PHovadeg, ti vopilete otL Ba cupBei oTnv amédoon tng
pwtoouvoeong;

. E€nynote 1 Ba ocuvéBalve, av emavaAapBavotayv To neipapa oe Beppokpacia 30°C.

. Mola Bewpeite ot gival n onuacia tou udpdBilou autol putou;

Q

Mm O < ™

11. Aivetal n mapakdtw ypa@ikn mapdotacn, n omoia e ™\

Ocixvel TIg peTaBoAég otn ouyKéEvipwon tou COz

o' éva Xwpagl Pe Ypaoidl Katd tn OlapKEld €VOG

BeppoU KaAokaipivou 24wpou.

a. Nwg e€nyeitatl n eAATTWOoN OTN GUYKEVTPWON ToU
CO2 petall twv wpwv 04:00 m.y. kat 12:00 to
HeGNHEPL;

B. Xe molO HEPOG TOU XAWPOTAAGSTN Yivetal n O€-
opeuon tou COz;

AZ EPEYNHZOYME...

1. ZUAAEETE Oeiypata amd PepIKA €i0n PIKPWVY QUTWY Tou @UOVTAL GE PWTEL-
va pépn Kat PePKA €idn mou {ouv ot OKIWOELG TIEPLOXEG. Mpoomadriote va
TTPOGOLOPICETE AV UTTAPXEL ONUAVTIKH Olawopd, o€ 0,TL agopd Tov aplopd Twv
XAWPOTAQCTWY avd KUTTAPO, OTA PUTA TwV OUO0 OPAdwY.

2. OavtaocTeite OTI GUUPETEXETE OF HLA EPEUVNTIKN OPAdA TTOU TIPOKELTAL VA ETTOL-
Kioel évav ayvwoto mAavAtn. XTI MPoBECEIC 0ag €ival va €YKATACTACETE
EVa EAEYXOHEVO «KAELOTO» OlKooUoTnUa (OnAadn olkooUoTnUda OTO OToio N
{wn otnpiletal ota QUTA Kat otnv aflomoincn Tou YWTOg w¢ HOVNG TNYNG
EVEPYELAG). XPNOLHOTIOINGOTE TIG YVWOELG 0AG OXETIKA HE TN pwTtooUvOeon, yla
va €Enynoete 1o MW¢ Ba PmopoUce va AEITOUPYNOEL AUTO TO OlKooUoTnUd.
Avapepbeite oto €i00g Twv oxécewv Tou Ba avamtuxBolv avapeca oToug
opyaviopoUg Toug oTmoioug, Tpopavwg, Ba petapépete and tn ' otov dyvw-
oto mAavitn. Evnuepwote yla 6Aa autd Toug UTOAOLTTOUG CUPHAdNTEG oag, ot
omoiol 0g Ba €xouv TNV TUXN VA «CUUHPETEXOUV> G AUTH TNV ATTOCTOAR.

3. To xewva, otav avantlicooups Aouloudia kai Aaxavikd oe Beppoknmia,
TapatnpouUpe 0Tt 0 puBPOC avamtuéng toug au€dvetal, ye v avénon twv
emmédwv tou CO,, Katd 6U0 1 TPEIG POPEG GE OXEON HE AUTA TOU (PUGLKOU
neplBaAlovtog. Mmopeite va mpoodlopicete tn BloAoylkn Bdcon autol tou
(PALVOPEVOU Kal va TEPLYPAWETE TOV TPOTO Asttoupyiag €vog Bsppokntiou,
pe otdxo tnv mMANRpPn aflomoinon Twv OUVATOTATWY TOU TIAPEXEL OTOV KAA-
Aepyntn; Mpawte pla €kBeon yla tnv mopeia Tng epyaciag oag, otnv omoia 6a
avagépeote ota 0edopéva TIoU EiXaAte, TIG UTOBECELG TToU KAvarte, ta Bépata
TIOU £PEUVNOATE KAl TOV TPOTO HE TOV omoio £ylve autd. TEAOG, KataypayTte
Ta cupmepdopatd oag.



3 . 4 KYTTAPIKH ANATINOH

O miBnKog TNG £1KOVAG (PAIVETAL EUXAPIOTNHEVOG
amd To yeUpA Tou Kal olyoupa OgV TOV ATTACXOAEL
N TUXN TNG UTTOUKLAG TTOU KAtaTivel. lowg dev €Xel
adko, ywati n Tuxn NG eival €Tt KL aAAMWS TPOo-
KaBoplopEvn.

H tpon, amo t otiypn mou Ba slcaxBsi oto memTl-
KO ouotnyua, apxilel va dlaomdarat otadlakd. Ot ou-
Gieg peyahou poplakou Bapoug mou TNy amoteAoly
(mpwrteiveg, udatavOpakeg, Amidia, VOUKAEIVIKA
oé£a) Slaomwvral os amAoUoTtepeg (apvoééa, amid
odkxapd, Amapd offéa Kal YAUKEPOAN, VOUKAEO-
Ti0la), mou £xouv tn duvatotnta, e TN Bonbela
TOU KUKAO@OPLKOU 1} TOU AEp@LIKOU GUOTAHATOG, Va
(PTAVOUV GTOUG LOTOUC. Oa TIPETEL VA GNUEWWCOULE
ot n 0laoTracn Twv TOAUTAOKWY OPYAVIKWY OUGL-
wv o amouotepeg (TMEwn) Oev amodidel evépyela
pE ™ Hop@n ATP yla tov opyaviopo.

Y& KABe KUTTApo (PUTIKO N {WIKO) oL amAEG ou-
oieg, TOU TIpoépxovTal amo Tn Oldomacn Twv He-
YQAOHOPIOKWY EVWOoEwY, aflomololvtal pe OUo
Tpomoug. Eite xpnowomololvtat maAL yia tn ouv-
Beon VEWV HEYAAOHOPLOKWY EVWOEWYV, TOU Eival
anapaitnteg wg OOHIKA N AETOUPYIKA oUCTATIKA
TOU OUYKEKPIUEVOU KUTTAPOU, Eite 0ofeldwvovTal,
anodidovtag oTadlakd XnNpIKN EVEPYELD HECW HLAG
oladikaoiag mou ovopdaleTal KUTTApIKN avamvon.
Juxvd autég ol avtidpdoelg ofeidwong yla tnv
Tapaywyn €VEPYELAG TPOQOOOTOUVTAL HE XNUIKEG
0UGIEG TTOU TTPOEXOVTAL ATTO CUCTATIKA TOU KUTTA-
pOoU, Katd mpoTtiunon oAU xpnotomoinpéva. ‘Oca
OnAadn amod Ta PAKPOHOPLd TOU KUTTAPOU €XOUV
XpnotgomonBel emavelAnppéva, yla mapdadslypa
Ta évlupa, daomwvtal. Ot amAoUCTEPEG EVWOELG,
TTOU TTPOKUTTOUY amo tn Sldomacn Toug (otny Te-
pimtwon autn ta apwvogéa), aflomoloUvtal amo to
KUTTapo, €(Te yla TNV Tapaywyn EVEPYELAG EiTe yia
NV Tapaywyn VEwvV pakpopopiwv. To KUTtapo
OnAadn «Oev a@nvel va TAsl Timota Xapévo». .. !
"Eva PEPOG TNG EVEPYELAG TTOU TTAPAYETAL KATA TIG
avtidpdoelg ogeidwong eAeubepwveTal wg Beppo-
Nta kat dev pmopei va alomoinbei yua tg 0d-
(POPEG KUTTAPLKEG AELTOUPYiEG. TO UTTOAOLTIO TTOCO
evépyelag Olatibetal ota kUTtapa Pe Tn Hopen
ATP. H kuttapikn avamvor pmopei va yivetat pe
N BonBsla ofuyovou (0EeldwTIKA), OTOTE AéyeTal
agpoBla avamvon, i xwpig ofuyovo kat Aéyetal
avagpoBia avamvon.

To kUTTapo mapdyel evépyeld OLACTIWVTAG CUVH-
Bwg udatavBpakeg 1 Aimn. ‘Otav OpwG UTAPXEL
avaykn, Pmopei va mapdyel evépyela Kat amd tn
OldoTTacn MPWTEIVWV.

KepdAato 3
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Mapaywyn evépyelag amo tn
diaomaon udatavOpdkwy (YAUKAZn)

H dwaomacn tng YAUKOINnG meptAapBavel tpelg Sla-
OlKacieg: T YAUKOAUGH, TOV KUKAO TOU KITPIKOU
0€£0¢ ) KUKAO Tou Kpeptg (Krebs) kat Tnv o€eldw-
TIKI @WOQOPUAiwon.

MukoAuon

H yAukoAuon (YAUKOG + AUGLG) eival TOAU on-
HAVTIKN METABOAIKN 000C Kal amoTeAEl TO TPWTO
otadto yia tn didomaocn tng YAUKOIng. Fivetal oto
KUTTApOTAQOpd XWwpPIig TN Xpnotpgomoinon ofuyo-
vou.

210 0TAdlo auto €va poplo YAUkolng (3C) diaomd-
Tal apxikda o 6Uo popla tplolwv (udaTavepakeg
pE Tpia dtopa avepaka). ZTn GUVEXELD AQUTEG We-
Tatpémovtal o€ OUo HOpLa TUPOCTAPUALKOU 0E£0G
(3C). To kKEPOOG TOU KUTTAPOU OFE EVEPYELD ATIO TN
oladikacia autn eivat 6Uo popla ATP.

H tixn Tou mupocta@uAikol offog amo 6w Kal
népa e€aptdartal amo tnv mapouacia f 6xt o€uyovou
oto TEPIBAAAOV TOU KUTTAPOU, aAAd Kal amod tn
AuvATOTNTA TOU KUTTAPOU VA TO XPNGOIHUOTOLOEL.
Av n dwadikacia yiveral mapoucia ofuyovou, TO
TTUPOOTAPUAIKO 0EU ELCEPXETAL GTO HPITOXOVOPLO
Kal ekel ofeldwvetal MANPwS mpog Olo€eidlo Tou
avbpaka Kat vepo (agpoBia avamvon). Av Oev
umdpxel ofuyovo (avagpoBla avamvon), To Tu-
POOTAPUAIKO 0EU PeTATPEMETAl, avAAoyd HE TO
£i00¢G TOU KUTTdpou, o€ alBUAIKN aAKoOAN Kat OL-
o&eidlo tou dvBpaka (CO,) N o€ YAAAKTIKO 0EU.

AgpoBila avamvon

Ztnv agpoBla avamvon n TAAPNG ofeidwon tou
TUPOOTAPUAIKOU of€og, Tou €xel mapaxBei kata
N YAUKOAUGN, Yivetal og U0 otddla: Tov KUKAO
TOU KITPIKOU 0E£0G N} KUKAO Tou Krebs kat tnv
0€E10WTIKA PWOoPOopUAiwon.
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H evepyeiakry amodoon amo
Vv nAnpn o€eidwon evog Lio-
piou YAUKGING sivat 36 ATP.  \_

J

KUKAOG Tou KITplkoU 0§£0G: O KUKAOG TOU KLTPL-
koU 0€£og 1 KUKAoG tou Krebs mepidapBavel pla
oelpd avtidpdoswy Tou yivovtal 6tn PATPd TWv
ptoxovopiwy, Xxwpig va xpnolpotoleitat ofuyovo.
To mupooTa@uAlkd ofU, mou eixe mapaxBei amd
TN YAUKOAUGHN, UETATPEMETAL OE AKETUAO-CUVEV-
Jupo A Kal pE T HopQI auTh EL0EPXETAL GTOV KU-
KAO Tou KITpIKkoU 0€£0g. Katd tn petatponn auth
mapayetat kat CO,.

ATO TO aKeTUAO-GUVEVUHO A Tou pTaivel otov
KUKAO TOU KITPLIKOU 0E£0G, HETAEU AAAWY, oXnua-
TiCovtat ATP kat CO,. To kEpBoOG o€ eVEPYEL ATIO
n Oldomaocn Kabe apxikoU popiou yAukolng, o
auto Tto otadlo, sival duo popla ATP.

010wtk  @woopulAiwon: Ol avtidpdcelg
NG 0EEIOWTIKNG PWOPOPUAIWONG YivovTal oTIg
avadlmAWOEL] TNG E0WTEPIKAG HEPBPAvVNG TOU
pitoxovopiou Kat ywa tn Ole€aywyn Toug Xpnot-
pomoleital ofuyovo. Katd tnv mpaypatomoinon
aQUTWV TwV avtidpdoswy yivetal ameAsubépwon
EVEPYELAG, HEPOC TNG OTIolag xpnotpomoleital yia
v mapaywyn 32 yopiwv ATP amo ADP + Pi.

2ta TeAIKA mpoldvta autng tng Stadikaoiag mepl-
AapBdavetat kat H,0.

TeAikd, amd v mARpn ofeidwon &vog popiou
YAUKO{NG os O1o€eidlo Tou avBpaka Kat vepd Ta-
payovtal cuvoAlKa 36 popla ATP. H yevikn e€iow-
on NG KUTTAPIKAG avamvong sivat:

C(H1,0,+60,+6H,0 —> 6CO, + 12H,0 + E

AZ ZKEQTOYME...

Mowa eivat n oxéon avdueoa otnv
MEWN TwVY TPOPWY Kal TNV KUTTapikn
avanvor;



'EA€YX0G TNG agPOBIAg KUTTAPIKNG
avamvong

Ot avtidpdoelg TG KUTTAPLKAG avamvong fa prmo-
poUcav va emavaAauBavovtal GUVEXWG, WOTIoU
va KatavaAwbouv 0Ad Ta popla mou amoteAouv
amoBnKeg EVEPYELAG Yl TOV OpYaviopo. Ae cup-
Baivel Opwg £Tol. YTAPXEL £vAG PNXAVIOHOG TIOU
eAéyxel Tn Ole€aywyn autwy twv avtiopdcewy,
avaloya MeE TIG AVAYKEG TOU opyavicpou. la
mapdadelypa, Otav amd TNV KUTTAPLKA avamvon
mapaxBbouv MOAAG ATP, xwpig va xpetaletat OAn
autn TNV evEPYELa TO KUTTAPO, TOTE AvACTEAAETAL
n 6pdocn evog amo ta év{upd Tou €EUTTNPETOUV TN
Oladikaoia tng YAUKOAuUonG. AlaKOTTETAL £T0L N

KepdAato 3

dldomaon Twv ocakxdapwv. H Oladikacia emava-
AauBavetal apéows, HOAG eAaTtwOel n GUYKE-
vIpwon popiwv ATP. Oa mpemel va onpelwdei
£miong OtL ol avtidpdoelg TOU KUKAOU TOU KITPL-
KoU of€og, mapd to ot O xpnotgomololv ofu-
yovo, O¢ yivovtal o€ avagpoBleg cuvOnKeg. Auto
oupBaivel, ylati SlAPOPETIKA TA MPOIOVTA TOUG
0a cucowpelovtav 6To KUTTAPO, EVW TPETEL VA
KATavaAwvovTal, Kal N KatavaAwor toug yive-
TAl PHOVO HEOW TWV avTOpACEWY TNG 0EEIOWTIKAG
PWOoPOPUAIWONG Yla TG omoieg eival amapaitnto
10 0fuyovo.

H «AIAKOIMH~» THZ ANATINEYZTIKHZ AAYZIAAZ

YMApXouv XNUIKEG OUCIEG  /~
OV UTIOPOUV va O1akowouv
v eEEAIEN NG mopeiag tng
avanveuoTIKNG aAucidoag o€
OPIOUEVOUC TUTTOUG {WIKWV
KUTTdpwV, gumoodilovtag t
LETAWOPA TWV NAEKTPOVI-
wv. AUTO pmopei va amoBei
polpaio yia tn {wn twv op-
Yaviouwy.

H kvavioivn eival pia amo
TIC ouoieC autég. ‘Exel tnv
1010TNTA va cUVOEETal LIE TO
(POPEQ TIOU LIETAPEPEL ATIEU-
Beiac ta nAekipovia oto
o€uyovo, eumodidovtac £tol \_

/

0 0pdon Tou Kal PUGCIKA TN
diadikacia mapaywync tng

EVEPYEIAG TOU €ival amapaitntn yia 1o KUTtapo. AMOTEAEI EMOUEVWG £va KUTTAPIKO OnAntrplo.

‘Eva aAAo Kuttapiko onAntnplo €ivai n 2, 4 - divitpopaivoAn (DNP), n omoia, petaBdaAAovtag tn
O1anmepatotnTa ¢ E0WTEPIKNG UEUBPAVNG TwV LITOXOVOpPIwY ota Mpwtovia, eUnodilel TEAIKA
10 oxnuatiouo ATP. ‘Etol n evépyela mou mapdyetal, avti va xpnolgomnoin6ei yia tnv mapaywyn
ATP, petatpénctal oc Ogpuotnta. To {wo umoépel ano tv avénon tng Bepuokpaciag tou,
gupavilel vautia, Taon yla EUETO Kal TEAIKA Katappéel Kal eBaivel. To DNP xpnaiuomolgital amno
N Biounxavia Xxpwpdtwy w¢ ocuvtnpnTIKO EUAOU Kal WG EVIOLOKTOVO.

YNapxouv wotooo ouacieg mou mapoucialouy mapopola 0pdocn Kai mou Bpiokovtal (uoloAoyikad
og KUTTapa opiopevwy {wwv, Xwpic va mpokalovv BAaBn. Zuvnbwg ta {wa autd avikouy otnv
Katnyopia eKeivwv MoU MEPTOUV OE XEIUEPIa VAPKN, YIa va EMIBIWOOUY OTIC XaUNAEG OEpLIOKPa-
OlEC TOU Xelpwva. Z€ €10IKA KUTTAapa avtwyv twv {wwVv UNAPXEl [ia TpwTeivn (Beppoyevivn), n
omoia eumoodilel tn ouvOeon ATP. H evépyeia mou puaoioAoyikad Ba 0ive ATP eAsuBepwvetal we
Bepuotnta. Auto akpiBwc xpeiddetal Kal To {wo TouU EXEl MECEI OE Xeluepia vapkn. Na diatnpn-
O¢l TN Bepuokpacia Tov owEatog Tou o€ £va EMITECO TETOIO OV 6a ToU EMITPEWEL va ETIBIWOEL
£wg TV avoién. Eva ano ta {wa mou a&lomolovuv auti tn oladikacia givai n apkouda.
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AvaepoBia avamvon

M peydAn TOIKIAIG HIKPOOPYAVIOHWY OEEIOW-
vouv Tn YAUKOZn yla tnv mapaywyn ATP xwpig tnv
mapoucia ofuyodvou. Kavouv OnAadn avaegpdBia
avamvon. Ymapxouv BéBaia Kalt KUTtapa TOAu-
KUTTAPWY OPYAVICHWY, TIOU TEPLOTACLIAKA, OTav
glval avaykaopéva va mapdyouv evépyela Kat Ogv
UTTApXEL ApPKETO 0fuydvo oTo mePIBAAAOV TOUC,
Kavouv emiong avagpdBila avamvor). XapaktnploTt-
KO mapddetypa amoteAoUv td PUilkda KUTTapd.

Ol MO YVWOTEG TMEPUTTWOELS avagpoBlag avamvo-

NG €ival N aAKOOAIKN Kat n yaAaktikn JUpwon.
Kat otig 600 MePUTTWOELG €va HOplo YAUKOING,
pEOW NG YAUKOAuoNg, Olaomdral os 600 popla
TUpooTa@UALIKOU of€og, pe amodoon SUo Hopiwv
ATP, omwg yivetal Kal katd v agpoBla avamvon.
2Tn OUVéXela, Ta 600 HOPL TOU TUPOCTAPUAIKOU
offog, petatpémovtal gite o 600 popla alBUAIKNG
aAKoOANG Kat 0Uo popla Ologeldiou Tou avBpaka
(aAkooAIKn {Upwon), cite o O0UO YOPLO YAAAKTL-
KoU 0€£0G (YaAakTIKn {Upwon).



H aAkooAikn {Uuwon yivetal Kupiwg otig JUPeg
(HovokUTTapol opyavicpol ToU AvAKOUV GTOUG
pUKNTEG). TiveTal OpWG KAl O TUAHATA QUTWVY,
OTWG OTO E0WTEPIKO TWV KOVOUAWV TNg matd-
Tag, omou O¢ PTavel ofuydvo 1 auto Bpioketal
0€ TOAU HIKPN CUYKEVTPWON. € £QPAPHOYEG TNG
aAkooAKNG (Upwong otnpietal n mapaywyn pmi-
pag, KpacloU Kat aptou.

Ma v mapaywyn Pmipag xpnolgomolouvtal Ta
oméppata otnpwy (m.x. BUvNng), To AUUAO TwWV
omoiwv UOGPOAUETAl apXIKd TPog {UPWOola OAaK-
Xapd, omwg n yAukodn.

Ma v mapaywyn Tou Kpaclol Xpnolpomolou-
VIalL 0AKXapa mouU UTTAPXOUV OTO XUHO Twv ota-
(UALWV. XTn OUVEXEld akoAouBei {Upwon Pe TN
O0pdon Twv {UPWY, ATIOTEAECHA TNG oToiag ival o
OXNUATIOPOG AlBUAIKNG aAKoOANG. ‘Otav n cUyKE-
VIpwon TNg atBuAlkng aAkodAng @tdocel To 12%
mepimou, auth yivetal TofIKN yla ta KUTTapa twy
Cupwv Kkat ta Bavatwvel. H {0pwon mAéov otapa-
TA Kal To Kpaoi eivat £€tolyo.

Ma tnv Tapackeun Tou YwiioU to Bpeyuévo aAeu-
plL avapelyvUetal Je £€va UAIKO Tou mepléxel {upo-
pUKNTEG (ovopdletat {Upn N payld) Kat agpnvetat
og {€0TO PEPOG YA APKETEG WPEG. Me Tn {Upwon
TwV OaKXapwv gAeubepwvetal 6lo€eidlo Tou av-
Bpaka, To omoio Mpoomabwvtag va Sla@uyel amo

ZYMQZEIZ... MIA TAAIA IZTOPIA

H yvwpiuia tou avBpwmou pe paivopueva mou
Exouv oxéon pe oOladikacie¢ {Upwong eivai
MOAU maAid. Ot {uuwoelg xpnolyomnoinénkav
£0W Kal mapa moAAd xpovia yla tnv napayw-
yn Kpaciwv, Tupiwy, ylaouptng, Ywuiou K.d.
Mia avakaAuwn-kA€I0i oXeTIKA pe TIG {UUW-
O£IC EYIVE OXEOOV TUxaia To 1897 amo Toug
lepuavoug X. Mrmouxvep kai E. MmoUxvep. Ot
MmoUxvep evdlapEpovtay va mapackeEUaoovV
ekxvuAiouata {uung, eAcUBepa KUTTAPWY, yia
mOaveg OspamevTIKEG XPOEIC. AUTA TA EKXU-
Alopyata €npene va ouvtnpnBolv xwpic tv
MPOcONKN avtioNmTIKWY, OMwWS N @aivoan,
Kal yi' auto amo@doioav va npocHeocouy (a-
xapn, €va cuvtnpntiko Kolvo otnv Kabnuepl-
Vi) XNUIKN TIPAKTIKI).

KepdAato 3

4 )
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Aptduala (a) mpiv kai (B) yeta 1o pouokwya.

TNV aptopala mPoKaAel To YoUoKWUA TNG.

H yaAaktiki JUpwon yivetal o€ PIKpoopyavi-
opoUg (Baktnpla) aAAd, omwg AoN avagépbnke,
Kal o€ KUTTApd avwTEPWY OPYAVICUWY (TT.X. HUl-
Kd), otav n otab<oiyun moodTNTa 0EUYOVoU GTO TiE-
PBAAAOV TOUG €ival TEPLOPLIOUEVN.

H mapacKeun Twv KUPLOTEPWY TTPOIOVTWY TOU Yd-
AQKTOG, OTWG N ylaouptn Kat To tupi, yivovrtal
HE TN CUUPETOXN HIKPOOPYAVIOHWY TIOU KAVOUV
yaAakTikn {Upwon.

4 )
- J
Zupwon pmopag.

To anotéAsopa ntav pia ékmAnén. H {axapn, votepa amo ypnyopn {UUwon, PETATPATINKE O
aAKkoOAn xwpic tnv mapoucia {upwv, aAAd ano to ekxUAioua tn¢ {uung. H onuacia avtr¢ tng
avakaAvyng ntav kepalaiwong. O1 Mmouxvep anédsiéav yia mpwtn @opad ot n {uuwon ivai
ouvarov va AdBei xwpa Kal Eéw anod ta {wvtava kuttapa. H kupiapxn 10£a w¢ ekeivn tnv emoxn,
IOV EiXE UTTOOTNPIXTEI Kal amo tov [Nactép to 1860, nbeAs tn {UUwon avanoonaocta cUVOEOELE-

vn e ta {wvtava kutrapa.
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H MYTOAAMMIAA KAI O BIOOQTIZMOZ N\

Me ™ @wtooUvOeon n TV eVEp-
YEla LETATPENETAl O XNUIKN, Yla va
Xpnoipyomoin@si yia TG avdykeg Tou
opyavicpou. Xe KATIOIOUG OUWG Op-
yaviouoUg, onwg n muyoAaumida, £va
HEPOC auTHC TNG XNUIKNG €EVEPYEIAG
akoAouOsi otn oUVEXEla TNV avTioTpo-
n mopeia. Metatpénetar onAadn Eava
0€ PWTELVN) EVEPYELa, L€ Lia dladikaaoia
nou ovopadletai BlopwTtiouog.

To kalAokaipt otnv e€oxn yivouaote
oUXVA LIAPTUPEC TOU (PaIVOUEVOU TOU
BiopwrtiopoU, cuvavtwvtag t vouxta
TUYOAQUTTIOEG LE TNV EVTOVA PWTIOUE-
vn KolAid toug. H ekmoumr) aktivoBoAi-
ag Oev gival otabepn. Zuvnbwc dlako-
nretal kal Eavapxilel e OUYKEKPILEVO
pUBLO, dNUIOUPYWVTAG KATI 0aV PWTEl-
va onuata. Yndpxouv MePICOOTEPA amo
1.900 yvwota £idn muyolaumidowv Kat
10 KaBéva xpnoipomolei to0 OIKO TOU,
Eexwploto pubuo ota Qwtelvd onua-
ta. Ta onpata ekméumovral ouvnowg,
yla va mpokAnBei o EpwTIKOG TOUG OU- \_ )
vIpo@oc. Ta aposvikd, mou €XouV Kal
TNV IKavotnta va metouv, @aivetal va
£XOUV Kal TNV MpwToBouAia TwV KIVACEWV UE TNV EKTIOUTI) CUYKEKPIUEVWY PWTEIVOV LINVU-
patwv. Ta OnAukd, mou Ogv €xouv PTEPA Kal ouviBwe Bpiokovtal mavw o€ @UAAa JEVIpwY,
avtanokpivovtal avdAoya oto KAAEOUA TwY APOEVIKWY E Ta OIKA TOUG PWTEIVA nvouarta. Ev-
diapépov eivai ot og €va €idog nuyoAaumidag (Photutis versicolor) to OnAUKO, KATIOIEG (POPEG,
EKTIEUTIEL EPWTIKA PWTEIVA pnvupata pe pubuo mou xapaktnpilel dAAo gidog. XTn CUVEXElQ,
otav tv mAnoldocel 0 OUCTUXNG apOEVIKOG ToU dAAou gidoug, auth tov Tpwet!

H @wtetvn) aktivoBoAia mou ekMEUMETAl amo TIG MUYOAAUTIOEG ival TTOAU £vtovn. Xapaktnpi-
OTIKO €ivail 0TI kamola €i0n Batpadxwyv, mou OswpouVv TIG TUYoAauTtioeg EKAEKTO pels, otav pave
TMOAAEG amo auteg alel€veg, TEAIKA «AdUmouv» Kai ol i0lol.

2nuepa yvwpidoupe apketa kaAa tn Bioxnuikn dladikacia tou Blopwtiopou. Mapapével wotoco
HUCTNPIO 0 TPOTOG € TOV omoio ta {wa Ttov xpnoiyomolovy. Eival xapaktnpiotiko auto mou
YIVETAl O OPICUEVEG TIEPIOXEC UE TN OUYKEVIPWON MUYOAQUTIOwY TN VUXTa mavw o O£vTpa.
‘Otav néptel n vuxta, pia muyoAaumioa, HETd dAAN Kal MOAAEG OTNH CUVEXEIQ CUYKEVTPWVOVIAI
ota kAadla evog OEVTPoU, TO OToio oAU yprnyopa potalel va Adumel. Alyo apyotepa ot muyoAa-
umiosc ouyxpovidovtai kat apxifouv va avaBooBrivouv ta «(QwTAKIa ToUG»: L€ ToV (010 pubuo,
Kavovtag 1o O£VIPO va Polalel mpayuatika Je XpICTOUYEVVIATIKO.

To @atvopevo eivail evolapépov Kal n epunveia tou 0UckoAn. Ot BioAdyol Tou acxoAouvtat e TN
ouumepipopd Twv {wwv {ntnoav T Bonbsia pabnuatikwy yia tn PEAETN Kai ToV poadiopIioo
TOU «Tl AEVE> 1) «TI KAVOUV~» 0l TUYOAauTIOEG, otav cuyxpoVvidouV TNV eKTOUT TG akTivoBoAiag
TOUG. ..



Napaywyn evépyelag
amo tn oiaomaon Atmoiwv
Kdl MPWTETVWY

H kuttapikn avamvon, omw¢ Aon yvwpiloupe, &i-
val pia oladikacia oEeidwong opyavikwy ouclwy,
amo Tnv omoia To KUTTapo e€acalilel evépyela.
Ava@epBnkape otnv mapaywyn evEPyelag amo
v ofeidwon twv udatavBpakwy. Eival ot ouci-
£C OTIC OTIOIEC TTPWTA AVATPEXEL TO KUTTAPO, AV
uTTdpxouv TETOLEG oTn O01dBeon Tou. Emdpeva otn
OEIPA «TPOTIUNONG> TOU £pXOVIAl TA OUGETEPA
AN, TOU apxiIKA OlacTIwVTAl 68 YAUKEPOAN Kdal
Mmapd o€éa. Ta Aumapd o&éa sivat pdpla mAouoia
O€ €VEPYELA Kal YU auto Kamowa KUttapa, omwg,
yla mapddelypa, Ta KUTTAPA TWV OKEAETIKWY
pHuwv, €€acaAifouv amod ta popla autd - Kat
KATWw amod QPUGLOAOYIKEG GUVONKEG - €va HPEPOG
NG EVEPYELAC TTOU TOUG £ival amapaitntn.

O mpwteiveg, amd TG omoieg £miong Pmopei va
TApPEL EVEPYELA TO KUTTAPO, £XOUV £vav TOAU on-
Havtiko, ywa tn {wh TOoU KUTTAPOU, OOUIKO Kdal
AELTOUPYIKO poAo. MNa 1o Adyo autd xpnolyoTol-
oUvTal yld TNV mapaywyn evEPyelag, Hovo av Ogv
utrdpxouv kaboéAou cdkxapa A Atmidla, oTwg, yia
Tapadelypd, Katd tn OldpKeld Hakpoxpovng dot-
Tiag. Ol mpwTteiveg udpoAUovTal APXIKA GE AULVO-
£€a Kal oTn CUVEXeld amopakpuvovtal ol apLvo-
padec. To umdAolTo PEPOC TOU Hopiou PTTOPEL va
£10€ABEL 6TOV KUKAO TOU KITPIKOU 0E€0g (KpepTC)
N va petatpanei mpwta oe Aimapd ofU 1 og Tu-
POCTAPUAIKO 0EU 1) 0 AKETUAO- GUVEVIUHO A Kal
OTN CUVEXELD VA AKOAoUBNoEL n oEeidwon Tou.

JX£0N KUTTApIKNAG avamvong Kal pwtooUvOeong.

KepdAato 3
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3Xe00V OAEG Ol OUCIEG TIOU MAiPVOULE LE TNV TPOQI)
Uag pumopouv, katd to petaBoAiouo, va petatpamouyv
o€ akeTUAo-ouvEVIULo A. To LIOPIO auTo, OTN CUVEXELQ,
&ite Ba xpnoiponoinbei yia tn olvBeon Aimidiou gite Oa
UTEL OTOV KUKAO TOU KITpIKOU 0&€0g, yia va mapax6ei
evépyeia. To Tt Ba emiAeyei kaBopilstal kabe opa ava-
Aoya e TIG avdykeg Tou opyaviopou.

IXEon PwTtoouvOeong
Kal KUTTAPIKAG avamvong

‘Onwg cidape, o€ 0,TL APOPA TOUG UGATAVOPAKEC,
N KUTTApPIKN avamvon w¢ PetaBoAikn mopeia ei-
vat avtiotpoen tng pwrtoouvleong. H 1ooppotia
avapeoa o' autég Tig U0 dladlkacieg dlatnpei tnv
looppotia avdpeoca oto Oloeidlo Tou avOpaka
Kal oto o€uyovo tng atudécpalpdac.

/

~
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OTAN TPQZ
ENA KOMMATI
2ZOKOAATAZ

‘Otav tpwe €va Kouudti 0oKo-
Adrtag, viwOeIg euxapiotnon
kal 0g og mpoBAnuartilel n
napanépa nopeia tou. Auto
BéBata umaivel otn dladikaoia
¢ méyng. Ta ouvOeta popia,
OV TNV anoteAouVv, apxika
diaomwvral o anAoUoTepa.
Ta odkxapa oivouv Lopia yAu-
kodng, ol mpwteiveg divouv
apivoééa kai ta Aimioia Aimapa
oé€a. XTn OUVEXEIQ Ol OUGIEC
autég, péoa ota Kuttapa, Le-
TatpEnovral ouvnbwe oc ake-
TUAo-ouvEv{upo A. ATo autég
(¢ avTIOpdoElg Oldomaong ma-
payetal eEAaxiotn j kaboAou
evEpyela e tn poppn ATP.
AkoAoUbwc n o€eidwon twv
HopiwVY ToU akeTUAo-ouveV{U-
LoU A oToV KUKAO TOU KITPI-
KoU 0&€0G Kat ol avTiOpdoelg
HETAPOPAg NAEKTPOViwY otnv
avanveuoTikn aAucioa Exouv
WG anoTEAEouA TNV Mapayw-
YN EVEPYEIAc XpNolung yia tTov
opyavioLo.

-

/

2tadia 01aomacng PHakpopopiwy mou Bpiokovial ot TPOPEG Lag.



NEPIAHWH

. Ma v mapaywyn evEPyelag ol opyaviopoi
Olaomolv apXikd ta BloAoylkd Hakpopopla
OTIG amAOUCTEPEG OUGIEG Ao TIG OTmoieg amoteAoU-
VTdl. XTN GUVEXEWD Ol amAOUCTEPEG OUGIEG OEEIOW-
vovtal amodidovtag eVEpYeLd He T Hoper ATP.
2tnv mePIMTwon Twy udatavipdkwy o KataBoAl-
OHOG TOUuG TEPIAAUBAVEL T YAUKOAUGH, TOV KUKAO
TOU KITPIKOU 0EEOG Kal TNV OEEIOWTIKN (PWOPOPU-
Alwon.
Katd t yAukOAuon, Tou YiveTal oTo KUTTapOTAd-
opa, éva poplo YAUkolng dlactidral o 600 Hopla
TTUPOOTAPUAIKOU 0EE0G, HE EVEPYEIAKO KEPOOG 2
ATP.
To emdpevo otadlo, 0 KUKAOG TOU KITPIKOU OE£og,
YIVETal OTO €0WTEPIKO TOU MiToxovopiou Ye Tapa-

KepdAato 3

ywyn ATP kat CO,.

To teAeutaio otddlo, OnNAAdN N oEEIOWTIKN PWOPO-
pUAiwon, Yyivetal oTig avadimAWOELS TNG E0WTEPL-
KNG HEUBPAvVNG ToU pttoxovopiou. X' autd To otddlo,
nmapayovtat 32 ATP ava poplo YAukodng kat Hz20. O
GUVOAIKOG OnAadn aptBudg mapayopevwy ATP amd
™ didomacn evog popiou YAUKOING sival 36.

JToUg avagpoBloug HIKpoopyavicpoug, mou dla-
B<touv ta KatdAAnAa £viupa Kal 6 OplopEvVa €u-
KAPUWTIKA KUTTapa o€ avagpoBleg oUVONRKES, TO
TTUPOOTAPUAIKO 0EU pTopEl va petatpansi eite ot
alBUAIKR aAkoOAn (aAkooAkn {Upwon) €ite o€ ya-
AQKTIKO 0EU (YaAakTikn {Upwon). H teAeutaia yive-
Tal KAl otd PUTKA KUTTapa Katd Ty €vtovn HUlkn
OUGTOAN.

EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

1. O XWPOG PECA ATTO TNV ECWTEPIKN HEUBPAVN TOU HITOXOVOPIOU EIVAL AVTIOTOIXOG HE vvvvreereeneeneennnnn.

Tou XAwpomAdoTth.
d. XpWOTIKA

B. BuAakoeldEg

Y. oTpWHa

0. pntpa

2. Meprypayte ™ dladikacia tng omoiag oToIXEld ava@EéPoVTal OTNY EIKOVA TTOU aKOAOUBE(:

a) oc emimedo opyaviopoU, B) o€ KUTTAPIKO emimedo.

3. Molog eivat 0 poAog TG YAUKOAUGNG, TOU KUKAOU TOU KITPIKOU 0E£0G Kal TNG 0EEIOWTIKAG PLOPOPUAIW-

ong otn dladikacia tng KUTTAPIKAG avamvong;
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4. BAATte TIg KataAANAEG eVOEIEELG, TM.X. «OEEIOWTIKN PWOPOPUAIWGN >, «KUKAOG TOU KITPIKOU 0E£0GC> KTA.,
oto Jlaypappa Tou akoAouBel. ZUUTTANPWOTE TA KEVA HE TO GWOTO aplOud Hopiwyv ATP.

4 )
- J
5. ZUPTIANPWOTE TA KEVA OTO MAPAKATW KEIHEVO:
ZTAKUTTAPAN oo, avamvon xwpiletal o€ 6Tadld. H YAUKOAUGN YIVETALOTO ..o

TOU KUTTApoU. To TEAIKO TPOIOV TNG YAUKOAUGCNG EIVAL TO ..ooooovvvieiiiiiiieee , TTOU HETATPEMETAL OF

............................... . To teAeUTaio EL0E£PXETAL OTO EMOPEVO OTASLO, TIOU EIVAL ...ovvvieiiiiiiee
Z' auto TO OTAGL0, EKTOG TWV AAAWY, OXNUATILOVTAL ...ovvveviiiees Kat

............................... . MNa kabe
APXIKO HOPLo YAUKOING To KEPDOG GE EVEPYELA OTO OTASLO AUTO gival

............................... popla ATP.

6. 2TO MAPAKATW OlAypaupa meptypdgovtal ta didgopa otadld Tou KataBoAiopoU tng YAUKOInG:

a. Na ovopdoete ta otadia A, A, E kat 11 6tadikaocieg B kat T.

B. Na e€nynoete mote Kal yati yivetat n dladikacia B ota avBpwmiva puika kuttapd.
Y. Na ovopdoete TG oucieg 1 kat 2. Mowa eival n onpacia tng ouciag 1;
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7. AUo yuvaikeg éxouv To 010 Bapog (65 KIAG). H pia €xel Upog 1.70 m Kal Kavoviko cwHd, evw n aAAn
€xel Upog 1.60 m kat eival maxid. Moloug emmAéov Tapayovteg MPEMeL va AdBoupe umoyn Hag mpo-
KEIPEVOU VA EKTIPNCOULE Trola amo TG 6U0 €Xel uwnAotepo emimedo petaBoAilopou; Mpoomadhiote va
OIKAIOAOYNOETE TNV ATAVTINCN 0ag.

AZ EPEYNHZOYME...

1. Mpoomabnote va dwoete pla mbavh epunveia oto yeyovog OTL opyaviopoi oAU
Ola@OPETIKOL PETAEU TOUG, OTMWCE 0 AvBpwWTOG Kal ol HUKNTEG, XPNGLHOTIOOUV TIG
i01e¢ peTtaBoAlkég 000UG, yia va £Eac@alicouv TIC BPEMTIKEG OUGIEC TTOU TOUG
eival amapaitnteg.

2. Kabnpeptvd akoUpE 1 XpNoIHOTIOOUPE TOUG OPOUG «ELGTIVON» KAl «EKTIVOR». Kal
ol 0Uo autég dladikaoieg pall amoteAolv TNV «eEWTEPIKA avamvon». Mmopeite
va Bpeite Kal va meplypAyeTe tn oxEoN TOU UTTAPXEL AVAUESA OTNV £EWTEPIKN
avamvon Kdl TNV KUTTApKn avamvon; 2& Tt dla@épouv ot dUo autég Oladlkacoieg;
AflomolNoTe TIC YVWOELG TTou NON OLABETETE Kal UOLIKA oToladnToTE TNYR, £ML-
OTNHOVIKA a&lomiotn, €xXete otn Oldbeon oac.

3. 'Evag veapog ouvnBilel KABe amoysupa va TPEXEL Pe XAAApo pubpod SUo XIALO-
peTpa. Mia pépa €tpe€e éva PHOVO XIAOPETPO, aAAd TOGO yprRyopd, TOU EVIWGCE
«(POUCKWHEVOG> KAl TAUTOXPOVA VA ToVA 6To 6THB0G KAl 6TOUG HUG TWVY TOOIWY
Tou. MNwg Ba pmopoucate va epunveUCETE AUTO TTOU GUVEBN GTO vEapO XpNnolpo-
molwvtag 6poug Tou PeTaBoAlopou;
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ATIEIKOVION OE NAEKTPOVIKO UTIOAOYIOTH TUN-
patog aAvcioac DNA kat xpwpoowuatog.

KewaAaio 4

FENETIKH

KUkAog {wN¢ Tou KUTTApou

Moptakn Mevetikn

Kuttapikn dwaipeon

FOVIOIAKEG HETAAAAEELS - XPWHOOWHIKEG AVWHAAIES

MeveTikn Mnxavikn



AIAAKTIKOI 2TOXOI

210 TEAOG TNG HEAETNG AUTOU TOU KEWPAAaiou
Oa pmopeirte:

e Na avayvwpilete TN onpacia Tou Opou «Ye-
VETIKN TAnpogopia» Kal va TePLYPAPETE
TOUG pnxaviopoug amobnkeuong, dlatnpn-
ong, yetaBiBaong Kal EK@pacng Tng.

e Na avagepete Kal va MEPLYPAPETE TA €i0N
KUTTApIKnG dlaipeong.

e Na avayvwpilete Tn onpacia tng Kuttapt-
KNG Olaipeonc yla To KUTTApo Kal Kat' €me-
KTAon yld ToV 0pyaviouo.

e Na altloAoyeite TIC EMMTIWOEIC TwWV AAAA-
YWV TNG YEVETIKNG TANPOPOPIAC Yla TOV 0p-
Yaviopo.

e Na epunVeUETE EPAPHOYEG TWV EPEUVWV
OXETIKA PE TO YEVETIKO UAIKO, KAl va AlTlo-
Aoyeite TIg Ouvatotnteg a&lomoinong Toug
o€ TOMEIG TNG KaBnueptvig {wng.




Xpwpoowyata tou avBpwmnou 0nwe @paivovtal 6to
NAEKTPOVIKO LIKPOOKOTIIO OAPWONG.

KepdAato 4

14

Ewg Twpa idaye OtL ol opyavicpol xpetdaletal
va e€aoc@alidouv evépyela amd to mepBAAAoV
TOUug, yia va dlatnpouv tn dopn Kal tn Aslitoup-
YIKOTNTA TOuC. Xtn ouvéxela Ba Goupes OTL Ta-
pAaAAnAa sival uoxpewpévol va ene€epyalovral
mAnpo@opisc. Auto cupBaivel, yiati ta dopika
Kal AEITOUPYIKA XAPAKTNPIOTIKA TWV 0pyavi-
OHWY €ival TO ATOTEAEOHA TNG £KPPACNG HLAG
OEIPAg TANPOWOPLWY, TIC OTIoiEC KABs opyavi-
OHOC KANPOVOUED amd TOUG TTPOYOVOUG TOU Kdal
KANPOOOTEl GTOUC Amoyovoug Tou.

O1 mAnpopopieg autég xapaktnpiloval wg KAn-
POVOUIKEG 1 YEVETIKEG Kal £ival KATAYPAUHEVEC
oTo poplo tou DNA. H peAétn tou DNA kat kupi-
WC TOU TPOTIOU HE TOV OTOI0 Ol YEVETIKEC AUTEC
TANPOPOPIEC KATAYPAPOVTIAL G AUTO Kal OTn
ouvéxela skppalovral kal petaBiBalovial otnv
EMOHEVN YEVIA £ival PHEPIKA amd TA avVTIKEIPeEva
NG EMOTAPNG TNG MEVETIKAC.

Amé 1o 1865, MOU 0 AuGTPLaKOG povaxog . Mé-
vTeA £0g0g TIG BACELG TNG, £WC OAUEPA, TTOU EXEL
yivelt duvati n ouvBeon DNA ot OOKIPAOTIKO
owAnva, n mpoodo¢ TNG EMOTAUNG AUTAG €ivatl
evtumwolakn. Idlaitepa ota xpovia mou ako-
Aoubnoav tnv avakaAuywn tg dopng tou DNA
N YEVETIKA €psuva €xel amodelXTel amo TIC Mo
£VOLAPEPOUCEC KAl TTAPAYWYLIKEG OTO XWPO TWV
OETIKWY EMOTNPWY. Agv gival padAlota Tuxaio Ott
OTIG MEPEC PAG, TTOU N eMEPBAON OTNV £K@PPAGCN
TOU YeVETIKOU UAIKOU gival TTA£ov yeyovog, To
evola@Epov yia tn Mevetikn éxel amAwBel oAU
MEPA AMO TO OTEVO KUKAO TWV EPEUVNTWY TNG.
MoAttikol, OIknyopol, dlavooUpEVOoL, ETIXEIPNUA-
Tieg aAAd Kal amAoi avBpwT ol PHETEXOUV OE Hid
maykoopla culAtnon, oTny omoid Td o PIAGS0-
£a dvelpa ToU avOpwIoOU AVAPETPWVTAL PE TOUG
mo Babeig OBOUG yla TI GUVETIELEC TWV £QAp-
HOYwV TNnG.
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4.1

To XpoVvIKO OldcTnpa mou pecoAaBel amo tn onut-
oupyia gvog KUTTAPOU wg TOTE Tou Kal To idlo Ba
Tapdyel ToUg amoyovoug Tou, ovopdaletal Kuttd-
PIKOG KUKAOG 1 KUKAOG {wnG TOU KUTTdpou.

Tov KUKAO autd, av Kat amoteAel pia cuvexn ola-
00XN YEYOVOTWY, ToV Xwpiloupe og OU0 PACELG,
oTn MECOWAcN Kadl oTn HTWTIKA dlaipeon 1 pi-
TWOoN, TTPOKEIUEVOU VA TOV TIEPLYPAYOULE Kal va

KYKAOZ ZQHX
TOY KYTTAPOY

TOV YEAETAGOUPE KAAUTEpPQ.

H peoco@aon mapepBaAAetal oe U0 OLAOOXIKES
PITWTIKEG OLALPECELG Kal avTimpoowTeUel To 90%
£wg 95% NG OLAPKELAG TOU KUTTAPIKOU KUKAOU.
Ta kOTtapa Katd tn OWAPKELd TG @aiveral va
«adpavouv», ylati dev mapatnpolvtal £vrova
KIVNTIKA QAIVOUEVA OTO XWPO TOU Tupnvd. Xtnv
TPAYUATIKOTNTA OUWG ATOTEAEL ag' vog mepiodo
a’€nong Tou OYKOU TOU KUTTAPOU Kdal A’ ETEPOU
mEPiod0 TMPOETOIPACIAG TOU KUTTAPOU yild TNV
emKkeipevn Olaipeon tou. AutO onpaivel £VToveg
petaBoAlkég Sladikaoisg (StmAactacud tou DNA,
oUvBeon mMRNA, tRNA, mpwtelvwv KTA.).

H peodpaon vnodwaipeitar ota otddia G,, S kat G,. 2to otadio G,, nou givai To eyaAutepo o
didpkela, yivetal n BioouvBeon mRNA, tRNA, piBoowudtwy kal MPpWTEIVWY (OOUIKWY Kal AEl-

TOUPYIKWV).

MapaAAnAa, e€icou €vtovn gival kal n avamvor) ToUu KUTTAPoU, WOTE va KAAUWEI TIG aUENUEVEC

EVEPYEIAKEG aVAYKEG auTnE TNG MEPIOOOU.

2710 otadlo S, TMov gival To HIKPOTEPO O OIdPKELa, YIVETAl 0 aUTOOITAACIACHOC TOU YEVETIKOU UAI-
KoU. 210 TEAOG auToU ToU OTadiou To KUTTAPO £XEl OIMAACIACE! TNV TIOCOTNTA TOU YEVETIKOU TOU
UAIKOU, V) Ta OUO avtiypaa mou £Xouv mapaxoei pEPOUV TAUTOONES YEVETIKEG TTANPOPOPIEC.
To otddio G, eivat pia petaBatikn mepiodog mpty ano v Evapén g HITWTIKNG O1aipeong. Xtn
OIdPKEIA TNG Ta UITOXOVOPIA, Ol XAWPOTIAAOTEG Kal TO KEVIPOoowldtio (ota {wika KUttapa) dial-
pouvtal. Ta xpwyoowyata 0gv UmopouV akoun va yivouv opata we HELOVWUEVEC OOUEC, yIati n
Xpwpartivn mou Ta ouvioTtad OV EXEl AKOUN OUUTIUKVWOE( oto Uéyioto Babuo.



MOPIAKH
FENETIKH

4.2

To Kevtpiko 60yua tng BloAoyiag

Kdabe kuttapo, Kal KAt eméKTacn KABe opyavi-
OMOC, KAataokKeUAdel TIg OOHEC TOU Kal TTIpayuato-
TOLEl TIC AEITOUPYIEG TOU oUH@PWVA HE Pla olpd
TANPOPOPLWY, TTOU EXEL KANPOVOUNGCEL ATO TOUG
TPOYOVOUG TOU.

O1 MANPOWOpPIEG AUTEG eival KATAYPAHUUEVEG OTNV

aAAnAouxia twv alwtouxwv Bdcswv tou DNA,

TOU Hopiou dnAadK TOU amoTEAEL TO YEVETIKO UAL-

KO TV KUTTAPWYV.

H Asttoupyia tou DNA w¢ yeveTikoU UALIKOU gival

ouvartn, YlaTi To HOPLO AUTO EXEL TIC TAPAKATW

1010TNTEC:

a. Napdyel akplBr avtiypagd tou, £T6L WOTE N
YEVETIKA TAnpowopia petaBiBalstatl avaiioi-
WTnN amo KUTTapo o€ KUTTApPO Kdl amod yevid
O€ Yevid.

B. Mpoacdlopilel TNV Mapaywyn twv OldPopwy &l-

KepdAato 4

0wV RNA Kal, HECW autwy, TWY TPWTEIVWV.

Ol mpwrteiveg, omwg €xel 0N avagespdei, sival
umelBuveg yla Ta Bacikd GOUIKA Kal AEITOUPYIKA
XAPAKTNPIOTIKA TWY KUTTAPWY.

H katelBuvon pe TNV omoia n YEVETIKA TTANPOWo-
pla, Tou eival Kataypappévn oto Hoplo tou DNA
«PEEL» TIPOG TIC TTPWTEIVEG, OVOUACTNKE KEVTPLKO
00yua tng BloAoyiag.

"Ewg to 1970 ol emoTAPOVEG TioTEUAV 6TNY Kabo-
AkOTNTa Tou doypatog tng Moplakng BloAoyiag.
Ekeivn T xpovid ot X. TEpv kat NT. MmdAtigop
avakaluyay OtL oplopévol o, ol omoiot OlabE-
Touv RNA w¢ YEVETIKO UAIKO, pmopouv, pe Tpo-
TUTO auTo, va cuvBétouv DNA. Auto odnyei otnv
emavadlatimwon Tou KevIplkoU OOyHatog Tng
BloAoyiag. ‘Etol otn oUyxpovn OlatUmwon Tou
meplAapBavetal kat n ap@idpopn mopeia tng ye-
VETIKAG TTAnpo@opiag amd to RNA oto DNA. ‘Ewg
onpepa Oev £xel dlamotwOel apidpopn pon g
YEVETIKNG TANPOopiag amd TI¢ MPWTIEIVEG TTPOG
o RNA. Av duamotwvotav moté KATl Tétolo, Oa
TpoKaAouoe PIJIKEG avaTPOCAPHOYEG OTO OLKO-
0opunua tng BloAoyiag.

N

J

Aldypappa tou KeVIpIikoU 00yuatog tne BioAoyiag. ‘Exet mAéov anodeixtei 0T1 umopei va yivelt cuvBeon RNA Lie mpotuno

emniong RNA, xwpic ™ pecoAdBnon DNA.

Avtiypapn tou DNA

Amapaitntn mpoimobeon yia tn petaBiBaon tng
YEVETIKAC TANpoopiag amo ta KUTtapa ota Ou-
YATPIKA TOUG (KAl (PUOIKA amd ToUG opyaviopoug
OTOUG ATTOYOVOUC TOUG) £ival 0 auToSITAACIAGHOG
Tou popiou Tou DNA. Mw¢ dpwg yivetal auto;

Ol TTPWTEG EPEUVEC OXETIKA HE TOV autodImAdot-
aopoO TOU YEVETIKOU UAIKOU £ylvav oTo Baktnplo
Escherichia coli (Eoepixta KOAL) amd tov A. Kopv-
pmepyK. H emAoyn tou Baktnpiou autou dev £yt
ve tuxaia. H Escherichia coli amoteAei éva amod ta
TPOCPIAECTEPA MEIPAPATIKA «UAIKA» TWV YEVETL-
OTWV KAl TWVY HOPLAKWY BIOAGYWV.
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Auto ToU OLEUKOAUVEL TIG PEAETEG TOUG ival OTL
10 DNA tou pikpoopyavicpoU autol, OTwg Kat
OAWV TWV TIPOKAPUWTIKWY OPYAVICHWY, OeV -
paviletal ouvoedeévo Pe TTPWTEIVEG P AUTO ToV
TOAUTAOKO TPOTO Tou Tapouctdletal cuvoede-
péEvo To DNA Twv KUTTApWY TWV EUKAPUWTIKWY
opYaviopwy. ‘Htav ouvemwg €UKOAOTEPO va We-
AetnBei oToUG Opyaviopoug autoug n dladikacia
autodimAactacpou tou DNA.

H peAétn auth, Tou KpdAtnoe xpovia, £0elEe OTL
0 OUTAQCLACHOG EEKlVA ATO KATOlO Onpeio Tng
aAucidag tou DNA. Ta yeyovota mou akoAouBouv
glval kata oslpd:

e JMACIHO TWV OE0UWY UOGPOYOVOU UHETASU Twv
CUUTTANPWHATIKWY BACEWY PG TTEPLOXNG.
EetOAtypa tng OiKAWVNG €AIKAG OTNV TEPLOXN
autn.

Avtiypagn Kat twv 0Uo kKAwvwy tou DNA tau-
ToXpova, pe tn Bonbela evog evlUpou (DNA mo-
Aupepdon lll). H avtiypagn yivetat pe tov €€1g
TPOTOo: amévavtl amd KAbe VOUKAEOTIOO Kat
Twv 000 UNTPIKWY KAWVWY Tomobeteital €va
GAAo VOUKAEOTIO0, oUHpWYaA HE TNV apxn tTng
CUHUTANPWHATIKOTNTAG TwV Bdcewv. AnAadn
amévavtl amd Td VOUKAEOTIOW ToU TEPLEXOUV
¢ alwtouxeg Baoelg adevivn, Bupivn, youavi-
vn, KUtooivn tomoBetolvTtal VOUKA£OTIOIa Tou
(pEpouyv, avtiotolxd, Tig Bdocelg Bupivn, adevi-
vn, KUTOGivN, youavivn Kat cuvosovtal PeTalu
TOUG i€ OLOLOTIOAIKO OECHO.

‘ETol, otadlakd, Kal Kabwg Tto apxIko davolyud
Oleupuvetal, oxnuatifovrat ot 0Uo BUYATPIKEG
TTOAUVOUKAEOTIOIKEG aAUGIOEG, KaBepid amo Tig
OToiEG €ival CUUTANPWHATIKNA TNG HNTPLKAG TOU
XpNoloToince wg mPATUTIo. XT0 TEAOG OnAadn
TOU aQutoOUTAaclacpou OAoU Tou pPNTPKoU Hopi-
ou €xouv mapaxBei duo popla. Kabéva amo autd
amoteA&ital amo pia PNTPIKN Kal amé Tn CUKPTAN-
pwuatikn g Buyatpkn aiucida. Ta véa popla
€XOUV TIavopoloTuTeEG aAAnAouxieg Bacewy TG0
HETAEU TOUg OGO Kal PE TO ApXIKO poplo. O Tpo-
TOG AUTOG auTtodmAdctacpou tou DNA xapaktn-
piletal wg NUICUVTNPENTIKAG, yiati Kabe Buyatpl-
KO HOpLlo amoteAsital amod Evav mMaAdld KAwVo Kdal
amo €vav €€ oAokAnpou veéo.

H motdétnta tng avtiypagng owac@aiiletal pe
£vVa PNXaviopo oTOV OTI0I0 HETEXEL TAAL TO (010 £v-
Cupo (DNA moAupepdon lll). To €vlupo auto €xel
NV IKAvotnTa va SlamoTwVEL Kal va emolopOw-
VEL Ta AGOn mou €xouv cupBei katd tn SldpKela
NG avtlypaeng. Mmopei 6nAadn va avakaAUumTel
KAl va amopakpuUVEL TA VOUKAEOTIOI TOU €XOUV

. J

O autodimAactaocuog tou DNA.

tomoBetnBei kKatd mapdaBacn tNg ApPXNg TNG GU-
HTTANPWHATIKOTNTAG.

2TA EUKAPUWTIKA KUTTapa @aivetat otL n €vapén
™C aviiypagng Og yivetat amod éva povo onpeio,
omw¢ ota Baktnpla, aAAd amd moAudpiBua on-
peia Tautoxpovwg. ‘Etol pmopei va eEnynBei n pe-
YAAn taxitnta Pe tnv omoia emrteAsitat.

Xdpn otov autodiumAactacpo tou DNA, mou yivetal
oTOV UpAvaA TPy amo tn olaipeon ToU KUTTAPOU,
KABe Buyatplko KUTTAPO Taipvel TO (610 akpiBwg
YEVETIKO UAIKO O€ TOGOTNTA KAl TTOLOTNTA HE AUTO
TOU €iXe TO PNTPIKO KUTTAPO. Ol YEVETIKEG TAN-
powopieg OnAadn aviiypdpovtal Kat petaBiBalo-
VTal PE EKTANKTIKN akpiBsla amo yevid o€ yevid
KUTTAPWYV KAl KAt €MEKTACH OPYAVICHWY.



4 )

® AAucideg pntpikoU popiou DNA

e MNpwtn avtiypagn: Ouyatplkég aAucideg SUNTANpwWHA-
TIKEG TWV UNTPIKWY TTOU XpNolpoTordnkay wg mpotund.

® AsUtepn avtiypa@n: Ouyatplkég aAucideg GUUTANPW-
HATIKEG EKEIVWV TTOU EXOUHE HETA TNV TIPWTN avTtypan.

. J

Hutouvtnpntikog tpomog autodinAactaciiol Tou DNA.

Metaypapn

Me 6edopévo ot To DNA, oto omoio €ival kata-
YPAUHEVEG Ol YEVETIKEG TANPOWopieg, Bpioketal
OTOV TUPIVA TOU KUTTAPOU, EVW Ol TIPWTEIVEG GU-
vTifevtal ota plBoowpara, mou Bpiokovtal otnv
€EWTEPIKN EMPAVELA TWV AYWYWY TOU Addpou ev-
OOTAQCHATIKOU OIKTUOU Kal 6TO KUTTAPOTIAdCHd,
yivetat @avepn n avaykn ol YEVETIKEG TANpo-
opieg, ywa va kateubuvouv TNV mapaywyn Ttwy
TPWTEIVWY, VA PETAPEPOVTAL ATMO TOV TMUpAvA
OTO KUTTapOmAaopd.

Oa pmopoUoce BéBata to i0lo To poplo tou DNA
N PIKPA TPAPATA TOU va HETAKlvouvTdal amo Tov
TUPpAVaA OTO KUTTapOmAacpa. ‘Opwg n mupnvikn
pepBpavn Osv eival owamepati amd to DNA, yu
autd AAAWOTE OEV EXEL TTOTE AVIXVEUTEL TTUPNVIKO

KepdAato 4

DNA oto KuttapomAacpa. M avaykn mou eTmiong
epaviletal ocuxva o€ 6Aad ta KUTTapa (TpoKapu-
WTIKA KAl EUKAPUWTIKA) €ival va mapdayouv tau-
TOXpova moAudplBua popla tng idlag mpwIeivng.
Eivat emopévwg mpaktikda aduvaro to 0o poplo
DNA va Bpioketal Tautoxpova e Ola@opPETIKA pL-
Boowuata Ta omoia anattoUvtal yld Ty mapayw-
yn moAAwv popiwv Tng idlag mpwteivng.

AUon oto mpABAnua auto Oivel éva evOIAPECO
HOplo, TO OToio TapAyeTal Pe MPOTUTIO To DNA
Kdl TO OTOl0 PETAPEPEL TNV TANpoopia amod Tov
Tupnva oto KuttaponAacpd. To evOldueco autd
poplo pmopel va mapaxBei og MoAAA avtiypaga.
‘Etol e€nyeitatl n duvatdtnta va yivetat cuveeon
ToAAWV Hopiwv tng idlag mpwrteivng. H Umapén
TOU €VOLAUECOU autoU popiou, TTOU OVOUACTNKE
ayyeAia@opo RNA (mRNA), emBeBawwbnke met-
pagatikda to 1961 amd toug O. Zakoum kat Z.
Mové. H dwadikacia pe tnv omoia mapdayetat to
mRNA ovopaletal petaypaegn. Ag doUpE Tov TpO-
o JE Tov omoio yivetat:

210 TUAKA Tou DNA dmmou uTrdpXxel n YEVETIKA TIAN-
powopia tnv omoia to KUTTapo BEAEL va petaypd-
WeL oTave ot 0opoi Udpoyovou, TToU GUYKpatouy
TG alwtoUxeg Bdaocelg, kat avoiyel n OmAR €Al
Kd. Apxilel otn ouvéxela n oUvBeon €vog popiou
rnRNA, pe mpdtumo tov évav and toug 600 KAW-
voug Tou DNA, mou épel Tnv mAnpoopia yia tn
oUVvOEGN TNG CUYKEKPLPEVNG TTPWTEVNG.

Amévavtt amo kabs decouplBovoukAeoTidlo au-
TOU ToU KAWwVoU tomrofeteital éva piBovOUKAEOTI-
010 oUP@Wva He TNV apxn NG CUPTANPWHATIKO-
NTAG TwV BACEWV, TIOU £QAPHUOCTNKE KAl Katd
™V avilypaen, pe pia opwg dlagopd: amévavtl
amo kabe 0ecouplBovoUKAEOTIOO ToU HeTaypa-
(POPEVOU KAWVOU, TOU TEPLEXEL adevivn, TOTo-
Beteital €va piBovoukAeoTiOlo, TIOU TIEPLEXEL OU-
pakiAn. To €vlupo RNA moAupepdon cuvoiel Ta
plBovoUKAgoTiOld, TTOU TPOGCTiBevVTal To éva PETA
TO GAAO, HE OLOLOTIOALKO OECHO.

‘Otav oAokAnpwoei n dladikaocia, xel MAEOV ou-
vtebei €va povokAwvo poplo mRNA, tou omoiou n
aAAnAouxia Twv PLBOVOUKAEOTISIWY «UTayopeU-
TNKe» amo tnv aAAnAouxia twv O0scofupiBovou-
KA£OTIOIWY TOU HETAypa@OUEVOU THUAHATOG TOU
DNA, 6nAadn amd €va yovidlo. XpnolpomoloUpe
yla t™ dadikacia auth Tov O0po «UETaypagn»,
ylati n YEVETIKN TAnpowopia mou Atav kataypay-
pévn otn yAwooa tou DNA (A, T, G, C) yetaypd-
petal otn yAwooa tou RNA, otnv omoia avti tng
Bupivng xpnotgomoteital n alwtouxa Baon oupa-
KiAN.
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Metaypapn piag nepioxng tou DNA og RNA, ue t Bonbeia tou ev{upou RNA moAuugpaon.

‘Onmwg n avilypagn, €0l KAl n petaypagn sivat
pla akpBig owadikacia. Qotdco Kal otn peTa-
ypan cupBaivouv AdOn, mou eival pydAlota mi-
Bavotepa amod o,TL otnv avilypan, ylati n RNA
moAupepdon Oev mailel poAo eAeyKTh TG 0pONg
TomoB£tnong twv plBovoukAsotidiwy. BéBala ta
AG6n autd, ot avtibeon pe ta Addn g aviypa-
NG, 0t dlawwvidovral petaBiBalopeva amo yevid
o€ Yevid. A@opouv pHovo To Hoplo A ta popla mpw-
telvng mou Ba mapaxBoUv amd TO GUYKEKPIUEVO
mMRNA.

Me petaypapn dsv mapayetat povo to mRNA aAAa
Kal ta aAAa £idn RNA, 6mwg to tRNA, mou cuppe-
Téxel otn Oladikacia tng mpwteivoolvOeong, Kat
t0 rRNA, mou amoteAei SOUIKO CUCTATIKO TWV Pl-
Boowpdtwy.

Metdagppaon

To teAeutaio otadlo oTNV £KPPACN TNG YEVETIKAG
mAnpowopiag sivat n petagppaocn tng, onAadn n
Tapaywyn Tou TpwTeivikoU popiou. Xtn Sladika-
oila auth, mou yivetal ota plBoowpartd, n aAAn-
Aouxia Twv VOUKA£oTIOiwY Tou mMRNA «umayopeU-
£1» TNV TAPAYWYN Hlag MOAUTIENTIOKAG aAuacidag
pe Kaboplopévn aAAnAouxia apvoEéwy.

Me Tov TPOTO AUTO N YEVETIKA TANpo@opia, mou
glval Kataypappévn ota VOUKAEIVIKA oféa otn
YAWOoa TwVY TEGOApWY Ypaupdtwy (A, T, G, C yua
10 DNA Kkat A, U, G, C yia to RNA), petagpalstat
o€ Pl oAoteAa Sla@opeTiki YAwooa pe 20 dago-
PEPIKA Ypdppata, ooda eival dnAadn, Ta Slapope-
TIKA apvogEa oU GUVOETOUV TIC TTPWTEIVEG OAWY
TWV OPYAVICHWV.

‘Opwe, evw KaAtd tn HeTaypagn Osv Tapouctd-
(ovtav mpoBAnpata kwdlkomoinong, agou Kade
Bdon tou DNA avtioToixei o€ pla cUPTANpwWUATL-
KN NG Tou MRNA, Katd tn PETAPpPAcn mapouat-
aletal 1o €€NG MPOBANUA: ol SlaPopETIKEG alw-
TOUXEC BAOELG elval TECOEPLC, EVW TA OLAPOPETIKA
apivoééa ou GUVBETOUV TIC TPWTEiVES eival &i-
Kool. Xuvemw¢ Oev eival ouvatd £va VOUKAEo-
TiOl0 va KwolkoTolel €va apivou, O10tTL Tote O¢
Ba pmopoucav va xpnolpomotlndolv meplocdTepa
amo técoepa OlAPOPETIKA apivoééa. Oute eival
mBOavo pia dudda VOUKAEOTISIWY va KwOIKOTOLEL
£va apvofu, O10TL Tote Ba KwilKoTolouvIayv To
TOAU OeKad€l OlaopETIKA apivoéa, O0eg sival
OnAadn ol OlaWOoPETIKEG OUAOEG VOUKAEOTION-
WV TOU PTTopoUV va oxnuatiotolv. Av Opwg Hia
TPLada VOUKAEOTIOiwY KwOIKOTOLEL £va apivogy,
TOTE Ol GUVOUACHOi TToU TPOKUTITOUV sival €Rvia
Téooeplg (43), ONAadn aplBPAg IKavog yid TNV Kw-
OlKOTIoINoN TWV EIKOGL SLAPOPETIKWY APIVOEEWYV.
Me ta melpdpata mou £ytvav to 1961 amd to M.
Nipepmepyk kat oAokAnpw6nkav to 1965 amod
Toug X. Oxoa kat k. Kopdva mpoodiopiotnke
TO apivoU mou Kwdlkotoleital amd Kabe tplada
VOUKAg0TI8iwY, N omoia ovopdaletal KwoIKOVIO.

'ETOL GUVTAXONKE 0 YEVETIKOG KWOIKAG, TO AeEIKO

OonAadn pe Bdon to omoio petagpdalstal n YeVeTL-

K mAnpowopia. Ta XapaKTnploTIKA TOU YEVETL-

KoU KwOIKa givat:

o O YeVETIKOG KWOIKAC gival Tpladlkog, pia tpld-
0a OnAadn VOUKAEOTIOIwY (KWOIKOVIO) KwOIKO-
molei éva apivogu.

o A0 ta e€nvta Téooepa OLAPOPETIKA KWOIKOVIA
Té0oEpa £XOUV OLAWOPETIKO pOAO Ao Ta UTO-
Aouma oTn pETa@pPaAocTikn Oladikacia. Ta tpia
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amo autd dev KwOIKoTIoloUV Kaveva aptvogu Kat
AsttoupyoUv wg onpata AREng tng getdppaong,
evw to Tétapto (AUG), €KTOG amod 1o ATl Kwol-
KoTiolel To apwvofu pebelovivn, Asttoupyei Kat
WG ONUA EVapENg TNG HETAPPAGCNG.

O YEVETIKOG KWOKAG €ival EKWUAIOHEVOG, HE
Vv £vvola 0Tl OAd ta apivogéa, KTOG amo OUo,
KwOKoTooUvVTal amd TePIOCOTEPA TOU EVOG
KwOKOvia. H Umapén autwv twv KwilKoviwy,
TOU Xapaktnpidovtal w¢ CUVWVUHd, TAPEXEL
™ SuVaTOTNTA N YEVETIKNA TANPOYopia va K-
ppaletal avaAloiwta, TApd TIG EVOEXOPEVEG
AAAQYEG OTO YEVETIKO UALKO.

O YeVETIKOG KWAIKAG €lval PN €MKAAUTITOHEVOG,.
AUTO onpaivel otL n petdppaon ekiva amod kabo-
plopéva onueia tou MRNA mpoxwpwvtag Tpia
VOUKAgoTiOla KaBe opd. ‘ETol amokAsictal éva
VOUKAE£0TIO0 va dlaBacTtei 6Uo PopEG wG HEAOG
OLAPOPETIKWY KWOLKOVIWY.

Eival maykoopiog, Kabwg ol £wg Twpa eVOEIEELg
oUVNYOPOUV OTO OTL TO (010 KWOIKOVIO KwOL-
komolel To 010 apivo€u og OAOUG TOUG opyavt-
opoUg. H mayKooulotNTa ToU YEVETIKOU KWOIKA
gival éva amod Ta 1loXupOTEPA EMXEIPAUATA UTIEP
NG KOWVNG KATAYWYNG TWV 0OPYAVICHWY.

Ag 00UpE TWPA KAl TOUG UTTOAOLTTIOUG TIAPAYOVTEG
ToU Traipvouv PEPOG oTnV MPwTElvooUvBeon Kat

G
U
C
G

CA
GUU GA
GuC BaAivn aAavivn GA
GA

acTapTiko ofu

} YAOUTAMLVIKO

®>O0C

o€u

OTN CUVEXEWD Ba YVWPICOUUE TO PNXAVIOHO TNG.
Ektog amd to mRNA, ta piBoowpata Kat guot-
KA Ta apvogea, otny MPWTEVooUVOEDN PETEXOUY
emiong to tRNA, diapopa évlupa Kal evEpyela He
™ poppn ATP k.d. Ta tRNA dwabétouv pia xa-
PAKTNPLOTIKA TPLada VOUKAEOTIOIWY, TTou AfyeTal
AVTIKWOIKOVIO, KAl Eival GUUTANPWHATIKA HE éva
KwOKOVIo Tou MRNA. ‘Etol ta diagopa €idn tRNA
pmopouv va avayvwpilouv Ta KwolKOvVid TTou Ei-
val CUUTIANPWHATIKA TwV aVTIKWOKOVIwY Toug,
Kal va ouvogovtal padi toug pe 6ecpolg udpoyo-
vou. To tRNA SlaBétel emiong pia 6éon oUvOeog
Tou pe éva apivofu. MaAlota, Kabe poplo tRNA,
avaloya pPE To avTiKwOKOVIO Tou, GUVOEETal HE
£va OUYKEKPLIUEVO €(00G apvoEEang.

AZ ZJKEOTOYME...

Mota eivat n diapopd petaél €vog
VoukAgotidiou, piag alwtouxac Bd-
ONG Kal EVO¢ KwOIKoviou;
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Ta tRNA d1abétouv pia xapaktnploTiKy TPIdda VOUKAE-
otdiwv, T0 avtikwiIKOVIO, TIOU gival CUUTIANPWHATIKN
LE €va kwoikovio Tou mMRNA. AiabEtouv emiong pia 6€on
ouvOeonG Ue €va auivoé.

Aladoxikd otddia tng npwreivoolvOeong.

128



H dwadikacia tng petdgpaong meplAapBavel tpia
otdadia: tnv £vapén, TNV EMPAKUVON Kat ™Tn Angn.

‘Evapén: To mRNA, mou £xel cuvtebei oTov TTupnva,
HETAVACTEVUEL OTO KUTTAPOTAAOHA KAl CUVOEETAl
He éva piBOowUA 0 GUYKEKPIPEVN B€on. To Tpw-
TO KWAIKAVIO TTou «dlaBadlel» To piBocwya sival To
AUG, mou xapaktnpiletal wg KwoIKOVIo £vapéng,
ylati onpatodotei v £vapén tng mpwIeivoouvoe-
onG. Tautoxpova HETAPEPETAL KAl GUVOLETAL OTO
plBocwpa éva poplo tRNA, mou @épel To apivogy
HEBELOVIVN Kal £XEL AVTIKWOIKOVIO GUUTIANPWHATL-
KO ToUu KwOlKoviou évapéng.

Empunkuvon: ‘Eva 6gutepo popto tRNA pe avtikwol-
KOVIO CUUTTANPWHATIKO TOou OsUTEPOU, KATA oElpd,
KwolKoviou TomoBeteital oto plBocwpa, dimAa oTo
TPWTO, HETAPEPOVTACG €KEL TO OeUTEPO AMLVOEU.
Avdpeoa oto 0eUTepo apvofU Kat otn pebelovivn
onploupyeital évag OecpoOg (TEMTIOKOG) TOU Ta
ouykpatei evwpéva. To mpwto tRNA amodeopeuel
™ pebelovivn Kal ameAeubepwVETAlL OTO KUTTAPO-
TAAopd, eV To plBOcwHa petatomiletal mpog to
£MOPEVO KWOIKOVIO. Me auth OPWG TN HETATOTION
To OcUTeEpPO tRNA petagépetal otn B€on tou piBo-
owpatog otny omoia Atav to mpwto tRNA. Xtn ou-
véxela €va tpito tRNA, To omoio peTagEpel To Tpito
apwvolu, cuvdietal oto piBocwpa, SimAa oto OgU-
TEPO. Avapeoda oto OUTEPO Kal oTo TPITO aptvolu
oxnuatiletal MeMTOIKOg Osopog. Kabe opd mou
TO plBOCWHA PeTATOMIETAL OTO EMOPEVO OE BEon
KWOIKOVI0 Tou MRNA, éva véo tRNA, pe To apivolu
TOU PETAWEPEL, TOTOBETEITAL AMEvVavTL Ao TO Kw-
OlKOVIo auto. To VEo apivogl svwvetal Je memTidL-
KO OECHO e TO TponyoUpEvo Kat n dtadikacia auti
emavaAapBaveral, empnkUvovIag tnv TMEMTIOKN
aAucida PEXpL TNV 0AOKARPWGN TN GUVOECHG TNG.

ANR€n: ‘Otav to plBocwa PTdcel o€ £€va amo td Tpia
KwOovia AnEng (UAG, UAA, UGA), otapatdel n
mpwtelivoouvBeon. H moAumentidiki aAucida ame-
AsuBepwvetal amd ta piBoowpata. BéBaia, omwg
£xeL NON avawepOei, e tn cUvOeoN TWV TOAUTIETTL-
OlKWY aAucidwv 0ev OAOKANPWVETAl TAVTA KAl N
ouvBeon Twv MPWTEIVIKWY Hopiwy. MoAAEC amo Tig
TMOAUTIETITIOIKEG aAUGideg xpelddetal va umooTouv
ev{UPIKn eme€epyacia ota KatdAAnAa opyavidla
(cUpumAsypa Golgi, adpo evoomAacpatiko OiKTuo
Yld Ta EUKAPUWTIKA KUTTApad), TPOKEIUEVOU va
amoTEAECOUV 1} VA CUUHETAGXOUV oTn Onploupyia
£VOG TPWTEIVIKOU Hopiou.

A&ilel va onpelwBei ot sival duvato os £va poplo
mMRNA va cuvdfovtal Tautoxpova ToAAd plBocw-
pata. ‘ETol ta kUttapa pmopouv va Tapayouv o€
HIKPO XpovikO Oldotnua moAudpiBua avtiypaga
TOU (010U TPWTEIVIKOU popiou.

KepdAato 4

AZ ZKEOTOYME...

Av pia alAndouxia voukAgoTiOiwy
ToU DNA sivat TACAAAGCA, nowa
givat n aAAnAouxia VoukAgoTIOiwvV
ToU MRNA mou umopei va mpokUWel
ano avtnv; Moia auivoééa umopei va
NPoKUWouv amod autr) tnv aAAnAou-
xia voukAgoTiOiwv;

H xpwpativn Kat To XpwHoowa

2710 povTtéAo Tou Tpotetvay ot T¢. MNoudtoov kat .
Kpk to poplo tou DNA gpgaviletal pe tn popen
plag OumAng €Aikag. Eival apaye duvato va mapa-
TNPNOOUUE TN OITAR €ALKA OTO UIKPOOKOTILO;

Mpog to mapdv oxt. H dumAn éAtka tou DNA cuoTel-
PWVETAL OTO XWPO Kal TEAIKA gppaviletal pe 600
HOP@EG. TNV KUKAIKI, TTOU cUVAVTIETAL 0Ta BakTth-
pld, OTA HITOXOVOPLd KAl GUXVA OTOUG XAWPOTIAG-
OTEC, Kal TNV €uBsia, Pe TNV omoid TO GUVAVTOUME
OTOUG TIUPNVEG TWV EUKAPUWTIKWY KUTTAPWY.

O daMog Aoyog eival OTL oTa EUKAPUWTIKA KUT-
Tapa 1o Hoplo tou DNA cuppeTéxel otn ouUvBeon
NG XPWHATIVNG, HIAG VOUKAEOTIPWTEIVNG TTOU GU-
viotatat amé DNA, amd pikpn mocotnta RNA kat
amod MpwIelveg 6e mMOCOOTO Tou Eemepvd to 50%
Tou Bdpoug tng. H xpwpartivn otig 01awopeg ¢a-
o€1g TNG {WNG TOU KUTTAPOU Tapouctaletatl Kal Je
OlapopeTikn Hopyn. ‘Otav 1o KUttapo Oev eival
oTn @daocn Tng dlaipeong Tou, N Xpwpdativn Tapou-
oladetatl Y tn op@n VOg MAEYHATOG, TTOU AEyETal
diktuo xpwpartivng. To OikTuo autd amoteAsital
amod HPEPOVWUEVEG (VEG KAl amd Kokkia. Kabeuia
amo TIG (VEG AUTEG Eival To AMOTEAEGUA Hilag TOAU-
mAoOKNG MEPLEAIENG Tou popiou tou DNA ylupw amd
TIG TTPWTEIVEG, Ol OTMOIEC PETEXOUV OTN OO TNG
xpwpartivng. ‘Otav 1o kUttapo diaipeital, n xpw-
pativn CUUTIUKVWVETAL KAl TAipvel TEAIKA TN Hop-
@n Sopwv, TouU ovopaloval XpwHooWHATd.

Ta XpwHOoWUATA TOU UTAPXOUV OTA CWHATIKA
KUTTApad TwV avwIEPWY 0pyaviopwy mapouctalo-
vtat og {euydpld. Td XpWHOCWHATA TOU AVAKOUY
oto i0lo {euydpl xapaktnpifovral wg opdAoya. Ta
HEAN €vog Ceuyaplol OPOAOYWY XPWHOCWHATWY
HOP@OAOYIKA gival opola PeTafl toug, €xouv On-
Aadn 610 oxnua Kat péyebog. H mo evolagEépouca
OHUWG OHOLOTNTA TWV OHOAOYWYV XPWHOCWHATWY
glvat otL meplExouv yovidla mou eA£yxouv To i0lo
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Aladoxikd otddia katd To «MakeTapiopa» tou DNA otov muprva twv EUKapUWTIKWY KUTTAPWV.

YVWpLopd, PE TOV 010 | HE OLAWOPETIKO TPOTIO,
Kal emiong ott ta yovidla autd edpalovtal otnv
idla B£on (YoviSlakog Tomog) Kal otd OUo Xpw-
poowpata. KUttapa mou £Xouv Ta XpwHoowUatd
TOUG Kal CUVETIWG ta Yyovidld toug os {euydpla
xapaktnpifovtat w¢ S1mAoeldn (2n), os avrtibe-
on PE Ta KUTTApa ToU TEPLEXOUV pia amAn oslpd
XPWHOCWHATWY Kal yovidiwy, OTwg ol YAHETEG,
Ta omoia xapaktnpilovtal wg amAogidn (n).

0 aplBuog TWV XPWHOCWHATWY TTOU UTTAPXEL OTd
KUTTApA TWV SIAPOPETIKWY PUTIKWYV KAl {WIKWV
0wV eival auotnpd Kaboplopévog. Kabe amokAL-
on amd autov TMPOKAAel HETABOAEG 0TA XAPAKTN-
PLOTIKA Kal OLOKUHPAVOELG 0Tn Blwolpotnta twyv
0pYQavIoHWY £vOg €i60Ug TOU TNV Tapouctalsl.
Mpv OAOKANPWOOUPE TN HEAETN TNG OPYAVWONG
TOU YeveTikoU UAIKOU, gival XpAoIUo va avapw-
™nOoUpE av UTTApXel TPAYHATI avAYKN TO YEVETL-
KO UAIKO va gival T060 MOAUTTAOKA OpYaVWHEVO.
Mvwpiloupe 6t To DNA gival £va ytyavtiaio popto.
Av cuvOEeTal Pe TPWTEIVEG, gival yla va TUAlyeTal
YUpW TOUG, WOTE VA «MTAKETAPETAL» KAl VA XwPd
OTOV TIEPLOPICHEVO XWPO TOU TTUPRvVd.

AvUo yovidiakoi tomoi: otov €vav edpadovtal ta aAAnAo-
Hopa yia tnv opdoa aipatog Kai otov dAAov ta aAAnAo-
Hoppa yia tn cuvBeon ¢ alpoopaipivng.



KepdAato 4

’ NEPIAHWH
To DNA amoteAei TO YEVETIKO UMKO TWV KUT- To poplo tou DNA €xet Tnv 1010TNTA va autodimAa-
Tdpwv. H katetBuvon pe tnv omoia n ye- olaletal Kal auto amoteAel amapaitntn mpoimoe-
VETIKN TANPo@opia, Tou gival Kataypaypévn oto on yla t petaBiBacn Tng YEVETIKNAG TAnpoopiag.
pOplo tou DNA, «péel» oG TIG TPWTEIVEG amote- H kwdkomoinuévn mAnpowopia petaypdgetal ¢
Ael To KeVIPIKO GOYUa TNG BloAoyiag. €va aAho poplo, to ayyeAla@opo RNA (mRNA).

EPQTHZEIZ - AZKHZEIZ - MTPOBAHMATA

1. To avTikwdlkovio ou Bpioketal oto tRNA cuvdéstal (BAATe o€ KUKAO TO 6WOTO):
a. Me to aptvo€u
B. Mg T0 KWAKAVIO Tou MRNA
Y. Mg 10 KwAKAVIo Tou rRNA
0. Mg to DNA

2. To DNA @épel Tn YEVETIKA TAnpogopia:
a. XT0 oTABEPO GKEAETO TTOU ATTOTEAEITAL ATIO GAKXAPA KAl (PLWOPOPIKEG OPASEC
B. Xtn petaBaAAdopsvn aAAnAouxia Twv Bacswv
Y. ZTnV avaloyia moupvwy - TUPLHIOIVWV
0. X£ OAd Ta Mapamavw

3. To KevTplko 00YHa tng BloAoyiag:
a. Ymootnpidel 0Tl n peTd@pacn mponysital TN HETAypagng
B. YAomolgital o OAA TA EUKAPUWTIKA KUTTAPA KAl OXL OTA TTPOKAPUWTIKA
Y. Ymootnpilel OTL n YEVETIKN TANPOWOpPIa «pEEl> ATO TA VOUKAEIVIKA 0E£€a TPOG TIC TPWTEIVEG
0. Ta B kal y sival cwota

4. Av n CAT CAT CAT civat pia aAAnAouxia Kwdikoviwy Tou DNA kat mpooTifetal otnv apxn tng pia you-
avivn, Tt 6a cupBsi;
a. GCATCATCAT
B. G CAT CAT CAT
Y. Mia dtaopetiki memtidikn aAucioa
0. Ta a kat y eival cwotda

5. Mg Bdon tov akoAouBo Tivaka Kdl TO YEVETIKO KWOLKA TTOU UTTAPXEL 6TO BIBAIO va GUUTTANPWOETE Td
KEVA KAl VA aTAVTACETE OTIC AKOAOUBEC EpWTAOELG:

a. KAwvog
DNA

B. KAwvog
DNA

mRNA AU u A G u

Tpumto- Tupooi-

Apwvoéea @avn Vi
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6.

7.

8.

9.

10.

11.

12.

a. Molog eivat o petaypa@opevog KAwvog Tou DNA;
B. MNdoa apivoEéa KwOIKOTOLEL;

‘Eva tunpa DNA éxet 10 @wo@odleotepikoUg decpoug Kat 15 deopoug udpoyovou. Mooceg A, G, C, T
mMEPLEXEL; (ZNH.: PDWOPOOIECTEPIKOG OVOUALETAL O OHOLOTIOAIKOG OECHOG TTOU CUVOEEL TA VOUKAE£OTIOWd,
TO £vd PETA TO AAAO, OTO HOPLO TOU VOUKAEIVIKOU 0EEDC).

‘Eva tpnipa DNA tou Baktnpiou E. coli amoteAeital amd 12.000 voukAgotioia. Moca apivo€éa pmopolv
va KwolkotmolnBouv amoé autd To TUAHA; AIKALOAOYAROTE TNV ATAvtnon oag.

‘Eva tunua DNA tou Baktnpiou E. coli amoteAsitat amd 2,4x108 voukAeotidla. Av to péco M.B. twv apt-

vo&éwv eival 100, mooeg SlaWopPETIKEG TPWTEVEG M.B. = 40.000 pmopei va KwOIKOTIOIROEL QUuTO TO HOPLO
DNA;

O tpodmog pe tov omoio autodimAactaletatl To DNA ovoudletal npiouvtnentikog. ‘Evag aAAog Tpomog
autodimAactacpou Ba umopouce va eival o ouvtnpnTikog. Kat' autd tov Tpomo autodimAaciacpou
TO ApxIKO poplo Ba amoteAoUoe TPOTUTO yia Tn cUvBEon ToU VEOU Hopiou, TTOU pE TN oElpd Tou Ba
amoteAoUvtay POvo amo Ti¢ OU0 VEEG TOAUVOUKAEOTIOIKEG AAUGIOEC. XTo oxnpa amelkoviletatl o nuiou-
VINPNTIKOG TPOTOG autodimAactacpou tou DNA.

ApXIK6 popIo 1n Buyarpikn yevia 2n Buyarpikr yevid

Av To apxikd poplo tou DNA amelkovietal 6w MApAKATw, oXeOIAOTE AVTIOTOIXA Ta Hopla Tou DNA
NG 1ng Buyatpikng Kat Tng 2ng Buyatpikng Yevidg, mou Ba mpokUuyouv amo 600 dladoxikoug autodt-
TAQCIACHOUG E GUVTNPNTIKO TPOTIO.

YTApXeL Pld (PAPHAKEUTIKI oUcia n omoid eVEPYEL HELWVOVTAG TNV KUTTAPIKN Tapaywyn evog evlupou,
Tou eival amapaitnTo otd NTATIKA KUTTApd, yld va cuvBécouv XoAnotepOAn. Katd tnyv amoyn oag, o€
TIOLEG KUTTAPIKEG Oladikacieg pUmopei va mapepBaivel n oucia autn;

Av £va TPAPA TOU Un HETAYPAPOHPEVOU KAWVOU €vOG Hopiou DNA mepiéxel tnv akoAoudn diadoxn
alwtoUxwv BAcEwY, va ATAVTACETE OTIC AKOAOUBEG EPWTAOELS:
-ATG - CCT - TTA - AAA- CGA-TCC - GTA- CAC - TCG - TGA -

. Molog ivat o petaypa@opevog KAwvog DNA;

. Moto givat to tuRpa mRNA mou cuvtifetat;

. To MPWTEIVIKO TUNHA ToU TTapdyetal amo moca apivoééa amoteAsitat;

. Moo ival 1o cuvoAo twv dsopwv H mou umdpxouv ¢’ autod Tto TuRpa DNA;

. Av n mapayopevn mpwrteivn evromieTal otny TAACUATIKA PePBpavn evog {wikoU KUTTdpou, Told
eival Ta opyavidla moU CUPMETEIXaV UE OTOLOVONTIOTE TPOTIO OTNV TApAywyn TNG Kat Tn Yetapopd
NG OTN GUYKEKPIPEVN BEon;

mn o< ™A

Moo poAo mailouv ol akOAOUBEG KUTTAPIKEG OOHEG OTNY ATTOBNKEUCH, £KPPAGCN, HETAPOPA TNG YEVE-
TIKNG TANpoWopiag: a) mupnviokog, B) xpwpativn, y) pBocwua, 6) KEVIPOSWHATIO.
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13. a. Na 0laBAcETe To MAPAKATW KEIPEVO KAl VA CUUTTANPWOETE TA KEVA:

‘Eva poptlo DNA amoteAsital amd moAAd Hovopepr, Tou ovopd(ovrcu vouKAeotiOla. Kabs voukAeoTi-
Ol0 ATIOTEAEITAL ATTO P ..o BAon, TOU CUVOEETAL PE EVA GAKXAPO, TN ..oovvvveerrereereee.
KAl pla @wopoptkn opdda. To DNA amoteAeitat amd duo aAucideg, mou cuvdéovtal e ésopoug

14.

15.

..., Tou Olacmwvtal ev{UPIKA KAtd Tov autodtmAactacuo tou. Xto RNA n alwtou-

........................... avtkadiotatal amd Ty ...........c.............. KAl TO GAKXAPO TOU UTIAPXEL Ei-

VAL N e . Z1a KUTTapa umapxouv Tpelg katnyopieg RNA. ‘Eva €i6og RNA, 1o ..............
.............................. , TTou Bploketal 6e UYPNAR CUYKEVTPWON OE Hla €0IKN TEPLOXN TOU TUPHAVA, TOV

., OTTOU Kal cuvTifeTat.

Ot mupnvikoi TOpoL, Tou Bpickovial OTOV MUPNVIKO (PAKEAD, EMTPETIOUV OTO .....ovevevvrreeeee RNA

va TMEPACEL KAl va TAEL va TOMOOETNOEl OTA ......ocvvve )

mou Bpiokovtal otnv e€WTEPIKA EML-

(PAvVElD TWV aywywv tou adpol evoomAacpatikoU diktUou. H tpitn katnyopia tou RNA eival to
............................... RNA, mou petagépel Ta apvoééa ota plBoowpard.
B. H avaAuon evog deiypatog DNA amo 1ot £0<1€e 0Tt To TOooooTo TN adevivng ftav 38%. Moto gival to

TOCOO0TO TNG youavivng; AIKAloAOyNnoTe TNV andvinon odag.

a. i) Nwg ovopdaletal n diadikacia cuvBeong tou MRNA;
ii) Note yivetal Kat oe mola opyaviola;

O mivakag mou akoAouBsi £xel Ta KWOIKOVIA TTOU AVTIOTOIXOUV O€ EMTA apvoEa.

Apwvo€u Kwdikdvio
AcTrapTiko ofU GAU
dawvuAaAiavivn uuc
Auoivn AAG
MpoAivn CCu
O©peovivn ACC
BaAivn GUA
AouTapvikd ogu GAA

B. Mla yoviolakn PETAAAAEN pmopel va KataAnéel otnv aAAayn g mpwrtotayoUs GoPnAg TNG TOAU-
menmTIOIKAG aAucidag. MNa mapdadstypd, otn OPEMAVOKUTTAPIKN avaldia n B moAumentidiki aAuci-
0a g algooalpivng A mepiéxel tn BaAivn avti Tou yAoutaptvikoU o€£0G. XpnGIHOTOLWVTAG TOV
TApATAvw TivVaKa, TEPLYPAWTE eMAKPIBWG, HE avagopd oto Poplo Tou DNA, og TL cuvictatal n

yoviolakn PeTAAAagn.

Y. XpNolHomowwvTag Tov mivaka Kal To oXApa mou divovial mapandvw ypayTs:

i) To KwAKAOVIo OTO 1
ii) To avTikwolKovIo oTo 2
iii) To apwvo€u oto 3
iv) To apivo€u oto 4
v) To deopd mou oxnuartiletal oto 5

To oxnpa maplotdvel £va Tunpa DNA:

a. Tt maptotavouy ta A-E;

B. MNati o autodimAactacpog Tou DNA Aéyetal nPIGUVTNPNTIKOG;
y. Mota opyavidia mepiéxouv DNA;

0. Me avagopda oto DNA, Tt ovopalstat yovidlo;
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4.3

Katt moAU evolagépov, Tou {owg OEV TO £XOUHE TIOTE
avaloyloTel, sival 0Tt 6Tov opyaviopd pag mapdayo-
val SlapKwg véa KUTTapda. XTo XpOvo Tou Xpeld-
{etal yua va 0AOKANPWGOOUKE TN HEAETN AUTAG TNG
oeAidag Ba éxouv mapaxBsi oTo cwpa pag €va
OloEKATOPHUPLO TIEPITTOU VEWY KUTTAPWY. Kabéva
amo autd eival mpoldv plag KUTtaptkng dlaipeong,
onAadn tng diadikaciag pe Tnv omoia moAAamAa-
olalovtal ta KUttapd.

A@oU Opwg ta KUTtapa amoteAolv tn BgpeAwdn
povada tg {wng, kabe Oladikacia mou yivetal
0’ QuTA TPETEL va ATOTEAEL TNV APETNPIa yia pia
avtiotoixn diadikacia Tou opyavicpoU. Av Aotmdv
N GUGTOAN TWV HUIKWY KUTTApWV €ival n agetn-
pla t™g Kivnong, n Kuttaplkn Olaipeon eivat n
agetnpia g avantuéng Kat Tng avamapaywyng
TWV OpYAVIGHWY.

KYTTAPIKH AIAIPEZH

Mo CUYKEKPIUEVA, PE KUTTAPIKN Olaipeon emite-

Asitau

e N HOVOYOVIKI avamapaywyn Twy opyavicpwy,
KATd TNV OToia To VEO R Ta VEA ATOHA TTPOEPXO-
vTal amo €va Povo Yyoved,

e N APELYOVIK avamapaywyn Twy opyavicHwy,
KATd Tnv omoia To VEo AToWo ival TPoioy yovli-
gomoinong, ouvévwong OnAadn 0Uo eEIOIKEU-
HEVWY KUTTAPWV (YAHETWY), TTIOU TPOEPXOVTAL
amo yoveic dlapopeTikoU @UAOU,

e n avénon tou apBpol Twv KUTTApWwVY Kal ou-

@doelg TG Pitwong oe {wIKO KUTTapo oXNUAatikd.

AZ ZKEOTOYME...

Marti kUttapa oOlaPopeTIKoU TUTOU,
TOU i0I0U opyaviouou (T.X. ToU av-
Bpwmou), mapoucialouv OlaPoPETIKO
pUBUO oTn petaypagn Kai otn HETa-
(ppaon;

VETIWG N avantuén twv MOAUKUTTApwy opyavt-
oUWV,

* ) AVTIKATACTAGCN TWV VEKPWY, KATECTPAUHEVWY
N YNPACHEVWY KUTTAPWY OTOUG LOTOUG PE AAAQ
opola pe autd.

0 Baclkog TUTOG KUTTApIKAG Olaipeong ota eu-

KAPUWTIKA KUTtapa eivat n pitwon. Qotoco ol

EUKAPUWTIKOL opyavicyol, mou mapdyovtat ag@t-

YOVIKA, £€xouv avamtu€el Kal pla mo eEEAypévn

mapaAAayn tg, ™ peiwon, Pe TNV omola mapd-

YOUV TOUG amAocsIdeig YAPETEG TOUG. XTOUG TTPO-

KapuwtikoUg opyaviopoUg n Kuttapikn dlaipeon

givat amAolotepn, yivetal ge SIXotopNnon, Kat Ogv

£XEL TA XAPAKTNPLOTIKA TG piTwong.

Mitwon

To 1879 £vag Meppavog avatopog, o B. OAEpLVYK,
avakaAuye OTL GTOV TUPHVA UTIAPXEL €vd Xapd-
KTNPIOTIKO VNUATOEIOEC UAKO. [Mapatnpwviag

/




paAlota ta kUttapa o Sldgopa otadia tng {wNng
TOUG, TIAPATAPNOE OTL TA VNUATIA TTOU GUVICTOUV
auTo To UAIKOG, agou BpaxuvBouv Kat maxuvoouyv,
koBovtal, yia va diavepnfoly oTOUg ATOYOVOUg
TOU KUTTdpou. Tnv akoAouBia autwv twv @dl-
VOHEVWYV TNV OVOUAcE pitwon, amo TNV EAANVIKA
AEEN pitog, Tou onuaivel «vApa». IAUEPA YVw-
pifoupe OTL Ta vnudtia tou B. ALuvyk eival ta
XPWHOCWHATA, Ol POPEIC TWV YovIdiwy, Kal OTL n
pitwon eivat o Bactkog tUmog Olaipeong Twy €u-
KAPUWTIKWY KUTTAPWY.

H pitwon eival to cuvtopdtepo aAAd Kat €viu-
TWOLAKOTEPO TUAHA TOU KUTTAPIKOU KUKAOU, TToU
odnyei teAMkd otn dnploupyia SUo TAVOHOLOTUTIWY
peTa&l toug (000 Kal HE TO UNTPIKO) BUYATPIKWY
KUTTApwVv. Autd Stacaliletal pe OUo SLadoXIKES
Oladlkacieg, TNV MUpNVIKN Slaipeon Kal TNV KUT-
tapomAacpatiki Slaipeon, mou cupBaivouv otn
OldpKELa TNG piTtwong.

Katd tn dldpketa tng mupnvikng diaipeong yivetat
akpiBodikain dlavopr) YEVETIKOU UAIKOU 6Toug 600
BuyatpikoUg TTUPAVEG.

Katd tn SldpKela NG KUTTAPOTAAOHATIKAG Olai-
PEONG TO KUTTAPOTIAAGHA TOU UNTPLIKOU KUTTAPOU
potpaletal ota 6Uo Buyatplka KUttapd, £T0L WOTE
TO KaBEva va amoKTACEL TO AmapaitnTo KUTTapo-
TAaopa Kat opyavioia.

Mupnvikn dlaipeon

H mupnvikn Olaipeon eival éva ouvexEg @atvope-
VO Kal POVO yld va OleUKOAUVOoUUE ot HEAETN
Kdl TNV MEPLypan Tou, To Xwpilouys o otadld.

KepdAato 4

Ta otadla autd yid Td TEPIOCOTEPA EUKAPUWTIKA
KUTTapa sival téooepa: n mpowaon, n HETAgaAon,
n avagaon Kat n teAo@aon. Ag ta doUpe éva €va:

Mpdwacn: Eival to peyailtepo o€ SlapKela oTd-
Olo NG pitwong. Xtn OLAPKELd TNG TdA vidla g
Xpwpartivng apxifouv va mepleAicoovtal Kat va
CUUTTUKVWVOVTAL, yid va TApouv Tn Xapaktnpt-
OTIKI HOP®N TWV XPWHOOWHATWY. KAbe Xpwpo-
owpa amoteAsital amd 600 adeAPEC XpWHATIOEC,
EVWHEVEG OTO KEVIPOUEPIOL0. EMeldn ol adeAgég
XpwHatiosg sival amotéAecpa Tou autodimAaocta-
opoU TOU YeVETIKOU UAIKOU, ToU £YIVE KATA TN
pecogaon, amoteAouvtal (n Kabepia) amd £va oi-
KAwVo poplo DNA Kkat ivatl yevetikd opoteg. O Ad-
YOG Yld TOV OTI0i0 TO YEVETIKO UAIKO TOU KUTTAPOU
«TTAKETAPETAL» OE XPWHOOWHATA gival amAog:
Oev TpEmel va omdosl oUte va xabei timote katd
TN YETAPOPA TOU YEVETIKOU UAIKOU oTd Buyatpikda
KUTTapd. XTn CUVEXEld oxnpati{etal n Atpaktog.
Autd ota {wikda KUTttapa yivetal pe tn Bonbela
TOU KEVTPOOWHATIoU, Tou £xel RON SIMAACLAOTEI
KAtd tn pecogaon. Ta dU0 KEVIPOOWHATIA HETA-
KlvoUuvtal mpog Toug OUo TOAoUG. Ad KABe Ke-
VIPOOWUATIO MPOoBAAAOUV AKTIVWTIA vnudrtia, ol
HIKpOGWANVioKol, Tou olyd oltyd oxnpatifouv
NV ATPAKTO. XTA (PUTIKA KUTTapa gival mpoga-
VEG OTL N ATPAKTOG OEV OPYAVWVETAL ATO KEVTPO-
owpdtia, agou ds SlabETouy TETOLd.

O mUPNVIKOG PAKEAOG Kal 0 TTUPNVIOKOG amodlop-
yavwvovtdal, EMTPENOVIAC OTOUG HIKPOGWANVi-
OKOUG vad €l6BAAOUV 0TO XWpPo Tou KataAduBave
0 TUPAVAG Kal va evwbouUv pe Ta KeVIpouepiola
TWV XPWHOCWHATWY.
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O1 (pdoelg NG pitwong Onwg @aivovtal 1o HIKPOOKOTTIO.

Metdgpaon: Me v évapén g Ta Xpwpoowpata
EYKATAAEITIOUV TIG TUXAieg BECELG TOU KATAAGU-
Bavav Katd tnv mpoaocn Kal apxifouv va PETaKIL-
voUvTal Katd PNKog Twv VNPATIWY TN ATpAKTou,
TIPOG TO IONHEPIVO ETMIMESO TOU KUTTAPOU.

2710 TEAOG AUTAG TNG PACNG TA XPWHOCWHATA £XOUV
(PTACEL OTO LONKEPLVO eMiTEDD, UE TIG AOEAPEG XPW-
patideg KABE XPWHOOWHATOG VA £XOUV TOToOsTNOEL
TapdAAnAa mpog auto.

Katd tn petdgaocn ocuvexietat n cupmiKvwon
NG XpWHATivNG. XT0 TEAOG TNG TA XpwHoowUatd
£€XOUV TO PEYIOTO BaBpo cupmukvwong yl auto
gival meplocoTeEPO OLAKPITA amd O6co oe KAbe
AaAAo oTadlo Tou KuttaplkoU KUKAou. ' autd to
AGYO n mapatnpnon, n eWToypdapncn, 0w Kal
KAaBe aAAn dwadikacia mou a@opd tn HEAETN TNG
O0UNG, TO UAKOG N TOoV aplOud Twv XpWHOoWHA-
Twv, Yivovtal Katd tn SldpKeld tnge.

Kivnon twv xpwyuatiowy mou éAkovtal ano ta vnudtia tng atpdkTtou Katd tnv avaeaon.



KepdAato 4

~

Avagaon: Apxilel pe tn dlaipecn Tou KEVIpoOpE-
pldiou KABe XpwHOCWHATOG. Me TNV OAOKANPW-
on autng tng dlaipeong KabeUld amo Tig a0sAPES
xpwpartideg ave€aptntomoleital amd tnv aAAn. Ot
HIKPOGWANVIoKOL TNG ATPAKTOU ackoUv avtifetn
€AEN ota OnploupyoUpEVa KEVTPOUEPIOIA Kal £TOL
ol 000 adeA@ég xpwiartideg amoxwpilovral, cav
va KlvouvTtal Tavw o€ pAayeg TPEVOU, TTPOG avTife-
T0 MOAO N KaBepid. Amo To onpeio autd Bewpoupe
OTL KABe xpwpatida amotelei MAéov €va ave&dp-
TNTO XPWHOCWHA.

TeAowaon: Otav kabepd amo tig 6Uo TARPELG OEL-
PEC XPWHOCWHATWY, Tou Onploupyndnkav Katd
v avagaon, @OAcel 6Tov MOAO TOU KUTTAPOU
TPOG Tov omoio Kateubuvatav, apxilel To TEAIKO
otadlo TNG MUPNVIKAG dlaipeong, n TeAdpaon. XN
OlApKELd TNG cupBaivouv ol akplBWG avticTpoWeg
Oladlkaoieg amd autég mou cuvéBnoav otny mpo-
paon.

H dtpaktog amodlopyavwvetal Kal emavepqa-
viCovtal ot mupnvikoi @akeAol. Anploupyouvtal
£€tol OUo Buyatpikoi Tupnveg. Xe Kabévav amo
auTtoUg Ta XPWHOoWHATA EMAVEPXOVTAL OTN Hop-
@N Tou OWKTUOU XPWHATIVNG TNG HECO@ACNG Kdal
gmavaoxnpariferal o mupnviokog.

KuttapomAaopatikni diaipeon

Me 1 Sladikacia Tng mupnVvIKNG dlaipeong Onpt-
oupyouUvTal U0 YEVETIKA TAVOHOLOTUTIOL TIUPHVEG,
mou potlpalovtal woTtdco To i6lo KUTTApOTAdod.
Ma va oAoKANpwOEel GUVETWC N pitwon, TPETEL va
Olalpebei Kal To KUTTapOTAAoHd, WOTE VA GXNKa-
TiotoUv OUo autoteAn KUTttapa. Autd yivetal pe
™ Oladikacia TNg KUTTAPOTAACHATIKAG Olaipe-
oNnG, Katd Tnv omoia SlavEPETAL TO KUTTAPOTAQ-

opa ota 6Uo Buyatpikda KUTTapd.

O tpoTOg pE TOV omoio yivetal auto efaptdral
amo To €i6og Tou Kuttdpou. Xta {wikd Kuttapa,
07O UWOG TOU tonpEPLVOU EMMEGOU TOU KUTTAPOU,
oxnuatiletal €vag mePLPEPIKOG OAKTUALOG aATo
vidla aktivng. O daktUAlOg autog Pe Ty Tapodo
TOU XpOVOU OTeVEUEL OAO Kl TTEPLOGOTEPO, WGTIOU
va OLXOTOPNOEL TEAIKA TO KUTTAPO (QUAAKWON).
2TA AVWTEPA QUTIKA KUTTAPA N KUTTapomAdcua-
TKA Olaipeon yivetal pe eVIEAWSG OLAPOPETIKO
Pomo. ‘Hon, amd 1o TtéAog TNG avagacng, otnv
TEPLOXN TOU lonpepLvou emmédou apxilel va on-
Hloupyeital amd HIKPoowAnviokoug éva MAEyuA,
0 @paypomAdotng. Amo To @paygomAdotn 6a
TPOKUWOUV Ta KUTTAPIKA TolXxwpata Twy duo Bu-
YATPIKWY KUTTAPWY.

Alaipeon Tou KUTTapomAdoLatog o€ PUTIKO KUTTapo.
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AZ ZKEOTOYME...

Mia xnuikn oucia (cytochalasin B)
EUTOOILEl TNV KUTTAPOTAAOUATIKI) Ol-
aipeon, Kataotpépovtag ta HIKPOoIVi-
dla Tou MePIPePIKOU daktuAiou. lMoleg
OUVETIEIEG LITIOPEI Va E€XEl aUTO yIa T
uitwon;

H Oudpkela tou KuttaplkoU KUKAou aAAd Kat n
OldpKela KaBepldg amo Tig PAcElS Tou eEapTw-
vtal amd tov TUTo TOU KUTTApou aAAd Kat amd
€€WTEPIKOUG TTAPAYOVTEG, OTIWG N Beppokpaaia,
N Tapoxr BPEMTIKWY OUCLWY, 0EUYOVOU K.d. Me-
PIKA KUTTApd 0AOKANPWVOUVY TOV KUTTAPIKO TOUG
KUKAO oUvVTopd Kal autd Toug eMTPEMEL va Oldl-
pouvtal Pe peYAAn ouxvotntd. AAAd, OMwG Td
VEUPIKA KUTTApa, amod tn oTiyun mou 6a dnpioup-
yn6ouv, Siatpouvtal omavia n Kat kaéoAou.

H BioAoyiki onpacia tng pitwong

‘Eva {wypa@lko mivaka tov afloAoyoUpe KaAu-

TEPA, av KAVOUME éva BrApa micw, WOoTE va Tov
avTikpiooupe ouvoAlkd. Mapopola otn pitwon
Hla amOPAKPUVeoN aTo TIG AETITOPEPELEG TNG (0WG
BonBroel va Katavonooupe KAAUTEPA TN HEYAAN
BloAoyikn onpacia tg. Av mapaAsiwoups Aotmov

Ta €vOLAPECA OTAOLA KAl EOTIACOUKE TNV TTPOGOXH

pag pHOvo oto apxikd KUttapo Kat ota ouo Buya-

TPIKA TOU, TOTE Ba Mapatnpricoups ATL €XouV Hid

onpavtikn opoldtnta. Kat ta tpia eival tauto-

onpa amo YEVETIKA Amoyn, ywati kabéva amo ta
oUo Buyatpikda mipe TN pia amd Tig 0Uo adeAPEG

XpWHATIOEG KABE XPWHOGWHATOS TOU HNTPLIKOU

KUTTApOU.

H pitwon dnAadn sival pia dladikacia mou uvo-

£l TN yeveTkn otabepotnta Kal yia to Adyo autd

aAA\wote amoteAei Tn dladikacia pe tnv omoia i-

vetat:

« H povoyoviki avamapaywyn Twv JovoKUTTapwy
KAl TwV TOAUKUTTAPWY EUKAPUWTIKWY 0pyd-
VIOHWVY (T.X. N BAACTNTIKA avamapaywyn Twv
QUTWV PE Tapa@udadeg, o@BaApoug KtA.). Ot
amoyovoi Toug £xouv Tov 610 aplBpod Kat to idlo

€100G XPWHOOWHATWY HE TOUG TTPOYOVOUG TOUG.
e H avamtuén twv TOAUKUTTApWV OpYyavioHwV
Kal n avavéwon Twv KUTtdpwv toug. Ta KUT-
Tapa ToOU TPOCTIBEVIAlL OTOV AVATTUGGOLEVO
0pYQvIoHo, 1 avtikablotouv KAateoTpappéva n

AIAPKEIA TOY KYKAOY ZOHX
AIAOOPQON KYTTAPQON

0 xpovog mou xpelddetal yia va oAokAnpwoOei
£vag mANPNG KUTTAPIKOG KUKAOG OlapEpEl ota
kUTTAapa Ola@opETIKOU €i00UG Tou idiou opya-
viopou. Eéaptatal, o peydldo Babuo, amé
Agitoupyia tnv omoia emiteAei T0 KUTTAPO OTOV
opyaviouo.

Eidog kuttdpou Xpovog o€ wpeg
Mpwipa kuttapa pueAol Twv 18
00TWV.
Kuttapa mou kaAUmrtouv eow- 39
TEPIKA TO MAxU EVTEPO.
Kuttapa mou kaAUmtouy eow- 48

~ Tepika t0 0pHO. ~
lovipomoinuévo wapto. 36-60
Kapkivika kUttapa otopdxou. 72

AZ ZJKEOTOYME...

Yndpxel pia xnuikn oucia, n KoAXi-
Kivn, TNV omoia maipvoUuE amo ToUG
OTMOPOUC E€VOGC HIKPOU (PUTOU TIOU
potalel pe kpoko. H oucia autr) xpn-
olpormoleital ota BioAoyika epyactripla
Adyw ¢ 1010TNTAG TNG va umoodilel To
OXNUAtiouo TNG atpdkTou. TNV Mepi-
ntwon mou Ba xpnoipomnoindei, e Oe-
O0oUEVo OTl N KOAXIKIV Og Bavatwvel
1a KUttapa, mola otddia Tou KUTTapl-
KOU KUKAou 6a umootoUv pEeTaBoAEg
Kai rota Ba LEivouy wg EXouv;



KAAAIEPTEIA KYTTAPQON XTO EPFAZTHPIO

Eivai dUokoAo va mapatnpriooups tn Olaipecn Twv KUTTd-
pwv o€ £va {wvtavo opyaviouo. I’ auto to HeyaAutepo pE-
POC TWV YVWOEWVY TOU OlaBETOULE ONLEPA TIPOEPXETAl ATIO
TN PEAETN KUTTAPpwYV O€ KaAAlgpyeta. [a va avantux6ouv
KUTTAapa oto EPyactiiplo, MPEMElL va Toug £€acpalicoupie
KatdAAnAeg ouvOnkeg. Xpeidlovtal OpeMTIKEG OUGCIEG, OpLO-
VEG, MapdyovTeC avamtuéng, evw MPETEL Va amouakpuvovTal
ol dxpnoteg oucieg Tou petaBoAiopou toug. Oplouéva gion
KUTTApwV, OTw Ta epubpa aipoopai-

KepdAato 4

pla, Yetakivouvtal eAeUBepa péoa oto 4
BpenTikO UAIKO. Ot TEPICOOTEPOI OUWG
TUMOl KUTTAPWVY TMPOCKOAAWVTAl oToV
nubuéva twv I0IKWY 00XEiwV, OMouU
yivovtai ot kaAAliEpyeieg. Ekei oxnua-
Tidouv pia povn otiBada KUTTApwv.
O pubuog e tov omoio moAAanAacid-
Jovtai g€aptdtal amd tO €i00C TWV
KUTTApWV.

MeyadAn OuckoAia OTIC MPWTEC TPO-
OmadeIeC yla TNV KAAAIEPYEIQ KUTTA-
pwV oMoVOUAWTWY Ntav otl tTa KUT-
Tapa auta votepa amo 50 mepimou
diaipéoeig, apxidouv va ek@uAilovtal
kat mebaivouy. O1 mpoondbele¢ mou
£ylvav, yia va avtietwiiobouv ol Ou-
OKOAIEC TTOU TIPOKAAOUOE autd TO ye-  \

J

Yovog, €0woav EMICTNUOVIKA TANPO-

(popnon, mou Bonbnoe toug EMICTHEOVEG va a&lomolnoouV
o€ oAU peyaAUtepo Babuo autr tnv TexvIKA.

‘Evag tpomog yia va Eenepaotei o oplo Twv 50 diaipEcswy
gival va «otpatoAoynoouv» KapkIvIKa KUTtapa, ta omoia
Umopouv va dlaipouvtal mavw amo 50 @opég. OI emOTHLIO-
VEG EKOETOUV Ta (PUOIOAOYIKA KUTTAPA OE EKXUAIOLA KAPKI-
VIKWV KUTTAPWV 1l O€ 0yKOYyOVoUG 10UG. Mg Tov Tpomo auto
n «abavacia» TWV KAPKIVIKWOV KUTTAPWY HLETAPEPETAl OTA
(UCIOAOYIKA.

H peyaAitepn iowg mMpoo@opd otnv TEXVIKN TwY KUTTApo-
KaAAIEPYEIWY EYIVE amo pia yuvaika mou EMAacXE ano KapKi-
Vo oToV gykEpalo, tnv Henrietta Lacks. Kapkivika kuttapa
nmou eAn@lnoav ano autnv ntav teAkd ta mpwTta KUTtapa
avlpwmnou mou KaAAlEpynbnkav oto £pyactnplo UE EMITU-
xia. Ovoudotnkav «Hela» amo to ovoua tng dotpiag. Ta
«Hela» kUttapa diaipovvtal oxedov KAOe LEpa Kal amote-
AoUv MAZoV [ia KUTTaplkn ogipd, ToU XPNoIUOTOIE(Tal EUPE-
WG OTa KUTTapoAoyIkd epyactnpla.

Kuttapa «Hela» mou avantuooo-
vial o€ kaAAiépyeia. Owrtoypa-
pia ano NAEKTPOVIKO LIKPOOKO-
Mo odpwong.
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ynpaopéva, £xouv idlo aplBpd Kat €idog xpw-
HOOWHATWY HE Ta KUTTApa amo Ta omoia mpo-
nABav.

Meiwon

To mo evOlaPépPov (6wWE XapakTnPIoTIKO Tng le-
VETIKNG €ival OTL €ival n €mMOTAPN Twv avtibéos-
wv. H ékppaon «ta opola yevvouv opola», mou
ouvowilel Tn Bacikn apxn tng KANPOVOUIKOTNTAG
OTL ol opyavicpoi peTaBiBAlouv ta XapakTnpLoTi-
KA Toug oToug amoydvoug Toug, emBeBaiwveral
amo TNV Kabnueptvhy epmelpia, 6co emBeBalw-
vovtal Kat ol e€alpEcelg Tng. Me Toug yoveic pag
gp@avifoupe ta idla Baclka avhpwmiva Xxapaktn-
PLOTIKA, OgV elpaoTe OPwWG MOTA avtiypagd Toug,
oUte potaloupe Pe Ta adéA@la pag cav 0Uo ota-
YOVeG vePO. TL akplBw¢ cupBaivel;

TN HOVOYOVIKA avamapaywyr, Ol YEVETIKEG
TANPOWOpPIEC yia tn Onuloupyia Tou VEOU ato-
pou mpoépxovtal amd éva povadiko yovéa. Eival
AOUTTOV €MOPEVO Ol ATmOyovol, AOYw TNG TOTOTN-
TAG TNG AVTLYPAPNG TOU YEVETIKOU UAIKOU Kdal TNG
akpiBelag Tng Slavoung Tou JE TN pitwon, va eivat
MOoTA avtiypagd tou.

Avtibeta, otnv ap@lyovikn avamapaywyn, Tig Ye-
VETIKEC TANPOWOPIEC Yia TN Onploupyia tou véou
aTOUOU OUVEICPEPOUY OUO YOVEIG OlaPOPETIKOU
UAou. O1 amdyovol mopEvwe OV PTTOPEL va &i-
val akpiBn avtiypaga kavevog, aAAd mpolov ye-
VETIKNG GUPBOANG Kal Twv dUo.

E0w opw¢ avakumtel £va mpoBAnpa. Av Kabe yo-
véag petaBiBale otov amdyovo Tou TovV akplBn
aplOPoO XpWHOCWHATWY TOU, TO VEO dtopo Ba ixe
TOo @Bpolopa Tou aplBpol TwV XPWHOCWHATWY
Kat Twv dUo. ‘Evag TéTolog OpwS amdyovog, akopn
KL av emBiwve, Ba cixe SlaWopeTIKO aplOpod Xpw-
HOOWHATWY amd autov Tou €ival KaboplopEvog
yla 1o €idog Tou.

To mMpOBANUA AUTO yla TOUG AU@LYOVIKA avama-
pPayopEvoUG opyaviopoUg AUBnKe otn OlapKeld
™G eEEAIENG pEoa amd 6UO0 PNxaviopoug, T HEiw-
on Kdatl tTn yovigomoinon.

Me tn peiwon kabe yovéag mapdyel Toug yape-
TEG TOU, ONAAON €EEIOIKEUPEVA avamapaywylkda
KUTTApd, TTOU PEPOUV TO PICO APlOUd XPWHOOW-
pdtwv amd Tov Kavoviko, sivat dnAadrn amAosion.
Me Tn yovipomoinon 0 apoeVIKOG YAUETNG Kal O
ONAUKOG YAUETNG CUVEVWVOVTAL OE £vad VEO KUTTA-

IXNUATIKA ameikovion TwV QACEWY TNG HEIWONG.

Mecopacon Apxn tng mpogaong |
Kuttapikn Mupnvikog Ta opdAoya xpwpoowpata
HepBpavn (PAKeNOG ouvanrtovtat

IXnuatt-
OHOg TNg
atpdkTou

0 mupnivag Kat
0 TIUPNVIOKOG
e€apavifovrat

Mapatnpouvtat
Xiaopata

Tnv mpwtn PeWTIKA Slaipeon TNV akoAouBei pua deltepn,
XWpIg va yivel OUMAACIacPOg TOU YEVETIKOU UALKOU

f Mpowaon I

Xpwpoowpata



Mpwtn pewwtiki Slaipeon

AN
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TéAog tng mpowaacng |

Ot pikpoow-

Anviokot cuv-

OfovTal Pe Ta

KEVTpOMEPIOIa
O mupnNVIKOG a-
keAog SlaAvetat

Metdagaon |

Ta xpwpocwuata

TomoBeTolvtal 6To
lonyepvo eminedo
o€ SUTAO oToixo

AgUTepn PEIWTIKN dlaipeon
A

Avagaon |

Alaxwpilovrat
Ta opdAoya
XpwHoowHata

TeAowaon | \

Xwpilovtal ta duo Buya-
TPWKA KUTTapa. To kabéva
OlabEtel pia mARpn amAoet-
0N CEPA XPWHOCWHATWY

Metagaon I

XpwHoowpata
TomoBeTnpéva 6T
LonpePVo emimedo

Avaegaon I

Xwplopog
XpwHatidwy

TeAoaon Il \
Kdal KuttapomAacpatiki Slaipeon

Ouyatpikd kuttapa
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po, T0 {UYWTO, ATO TO OT0I0, HE CUVEXEIG HITWTL-
KEG OlaIPEOELG, TIPOKUTITEL O VEOG OpYaviouog. To
KUTTapo auto eivat SIMAOEIOEG Kal, KAT' EMEKTACN
OUTAOEIONG Eival Kal 0 VEOG opyaviopog, agou n
OUVEVWON TWV AMAOEIOWY YAUETWY EMAVAPEPEL
TOV aplOUo XPWHOCWHATWY OTO KAVOVIKO.

A&ile emiong va onpelwbel OtL n peiwon Oev amo-
OKOTIEL OTNV TTApAYWYN YAHETWY TOU YEVIKA Kdal
aoploTd €XOUV TO HIOO APOUO XPWHOCWHATWY.
AvTiBeta mapdyel YapETEG TTOU £XoUV TTAPEL, amo
KaBs {eUyog OHOAOYWY XPWHOOWHATWY, UTTOXPE-
WTIKA TN pia xpwpatida, n omoia pe To TEAOG TNG
peiwong avtioTolxel og £va XpwHoowd.

Ag doUpe WG yivovtal 0Ad autd KL akOpn mwg
autog o tUTog KUTTAPLKAG Olaipeong Asitoupyei
WG £vag Bauudciog pNXaviopog Tapaywyng yeve-
TIKNG TOIKIAOHOP®IaG.

H peiwon yivetat o pua 01K katnyopia oumAo-
£10WV KUTTApwy, mou xapaktnpidovral wg dwpa
YEVVNTIKA KUTTApad. MeTd tov autodimAaclacuo
TOU YEVETIKOU UAIKOU (KaBéva Xpwpoowpa amo-
TeAeital amd 0Uo XpwHaATiOeg), 0To KUTTAPO TOU
TPOKELTAL va UTTooTel peiwon yivovtal dUo dlado-
XIKEG KUTTAPIKEG Olalpéoelg. Kabepld amd autég
meplAauBdavel pla dwaipson tou mUpAva Kal pid
Olaipeon Tou KUTTAPOTAAoHATog. ATO TV TIPWTN
KUTTapkn Olaipeon, mou xapaktnpiletat wg 1n
HelwTIKA Olaipeon 1 peiwon |, mapayovrat 600
KUttapa. Kabéva amd autd ugiotatal tn deUtepn
KUTTapikn Olaipeon, mou xapaktnpiletal wg 2n
HewwTiKn Slaipeon 1 peiwon I, pe amotéAeopa
NV Mapaywyn TEGOAPWY YAUETWY.

2€ 0,TL aopd Tov avBpwTto, Kal Ol TEGOEPLC YALE-
Teg oTov avdpa gival Asitoupyikoi, SnAadn omep-
patolwapta. AvtiBeta otn yuvaika évag Hovo amo
TOUG TEOOEPLG YAUETEG €ival AEITOUPYIKOG, ONAadh
waplo.

Mpwtn HElWTIKA dlaipeon

Mpdwaon I: Eival To peyaAUtepo os OldpKEla oTd-
0lo g peiwong. Ta yeyovota mou oupBaivouv
otn OlAPKELd TNG eival Ta akoAouba:

a. Epgavifovtal ta xpwpoowypatd, xwpig Opwg
va givat duvartr, oTa apxiKd TouAdaxiotov otadla,
n SLakpLon TwV adeAWV XpwHatidwy.

B. Ta opOAOYA XPWHOCWHATA EYKATAAEITOUV TIC
TuXaieg BE0ELG TTOU KATEIXAV GTO XWPO TOU TUph-
va, mAnctalouv Kat tomobstolvtal To £va améva-
VTL 0TO GAAo. To @atvopevo autd, mou ovopalstal
ouvayn, yivetal pe s€alpetikn akpiBela, yuati ta
OHOAOYA XpWHOOWHATA oTolXi{ovTal £T0L, WOTE
ol avtiotoxol yovidlakoi tomot (GnA. ol Béoelg
otIg omoieg edpalovtal ta yovidla mou gAEyXouv

1o (010 Yvwplopa) va givat o évag amévavtl oTov
aAAo.

Y. Oplopéveg @opég, e€attiag tng cuvayng, ivat
ouvato ol Pn adeAQEC XpWHATIOEG TWY OHOAOYWY
XPWHOCWHATWY, TOU €XOUV YIVEL TIA OPATES, VA
«pmepOeUTOUV> HETAEU Toug. ‘ETol dnuioupyou-
VIAl TA XAPAKTNPIOTIKA KAl 0pdtd amod To OTTIKO
HIKPOOKOTILO XIACHATA, OTA OToid Ol XPWHATIOES
KOBovTal Kal E€MavacuUyKoAAWVTaAl, a@ol OpwG
£€xouv avtaAAagel petal Toug opoAOYa XPwHo-
CWHIKA TUAPata. To gpaitvopevo autd, TTou ovoud-
(etal emxiaopog, Sivel tn duvatotntd otd Opo-
Aoyd XpwHOoWHATA vVa avtaAAdgouv peta&l Toug
yoviola. Auto €€ac@aAilel YEVETIKN TOWKIAGTNTA
0TOUG OpyaviopoUg TToU avamapayovtdl HE apL-
yovia.

0. 210 TEAOG TOU 0Tadiou, OTMWE KAl OTN HITWTIKA
mpopaon, amodlopyavWVETAL O TTUPNVIKOG (PAKE-
Aog kat e§apavietal o mupnviokog, evw apxiel o
OXNUATIOPOG TNG ATPAKTOU Kl N HETAKIVNoN Twv
OHOAOYWV XPWHOCWHATWY TPOG TO IONUEPLVO
£MimeS0 TOU KUTTAPOU.

Metdgaon |: Katda t dwdapkeld g ta {evyn twy

4 )

. J

Aidypappa omnou paivovtai ol Xpwiatiosg mou
MPOKUMTOUV amo EMIXIAcUO.




OHOAOYWV XPWHOCWHATWY OAOKANPWVOUV TN He-
Takivnon TOUG TPOG TO IONHEPIVO EMEGO TOU
KUTTApou. Avtifeta opwg pe O, cupBaivel otn
PITWTIKA HETAPacn, €meldn To KABe XxpwHOcWHA
TomoBeteital amévavtl 6To opOAOYO TOU, O OTOIX0G
Tou Onploupyeital Ogv eival OToIX0G HEHOVWHEVWY
XPWHOOWHATWY aAAd {euywyv opoAdywv. Emel-
0N OTN OCUVEXeEld KABe XpwHOoWHaA amd ta PEAN
KaBe {euyaplol opoAOYwV UTopel va KateuBuveoei
€iTE TPOG TOV £vav €ite MPOG Tov AAAo oMo, &i-
val 6uvatog £vag HEYAAOG aplOUOg OLaPOPETIKWY
ouvOUaopwyY. To (PALVOUEVO aUTO, ToU AEyetal
ave€dpTNTog CUVOUAGHOG TWYV XPWHOCWHATWY,
givat évag pnxaviopog avadlavopng twv yovidi-
wvV Tou Bpiokovtal og SlAPOPETIKA, N opdAoya,
Xpwpoowuata. H atpaktog €xel MA£ov opyavwOel
TANPWG KAl Td VNHATIA TG KATaANyouv oTd KE-
vIpouepidla.

Avapaon |: Avtibsta amo tn PITwTIKA avagaon,
Ta Kevrpopepiowa Os daipolvtal, He amoTEAECHA
va pnv amoxwpifovtal ol adeAPEg XpWwUATIOEC.
Amoxwpilovtal opwg Ta PEAN Kabs {eUyoug opo-
AOYWV XPWHOCWHATWY. Xxnuartifovial £€tol 6uo
MANPEIG aTAOEISEIG OEIPEG XPWHOOWHATWY, TOU
amopakpUvovtal KateUBUVOUEVEG TTPOG TOUG aVTi-
Betoug MOAOUG.

TeAow@aon |: ‘Otav kabepid amod tig duo MARPELG
amAOEI0ElC OEIPEC XPWHOOWHATWY (PTACGEL OTOV
TOAO TOU KUTTAPOU TIPOG TOV OTI0I0 KATEUBUVO-

AZ ZKEOTOYME...

MoAAoi ano autoug mou MoAEunoav oto
Bietvau kai ot omoiol ektéOnkav otn
0pdon XnUIKWY ouUcIwY (TT.X. OUGCIWY
ToU Katéotpeayv t BAdotnon) napa-
noviouvtal Ot ta naidld Toug, ToU YeV-
vnénkav MoAU apyotepa, EXouV K Ye-
veti¢ mpoBAnuarta. MNa ta npoBAnuata
auta evoxomolovv t oioéivn, pia ano
TIC ousie¢ ToOU xpnoluomoiiénkav.
Mola kUTTApa autwy Twv avopwy Tii-
OTEVETE OTI mPooBAnBnkav amo tnv
oucia autn, wote va mpokAnNBoUv ye-
VETIKA mpoBAnuata ota maidid Toug,
Xpovia apyotepa; AITioAoynote tnv
anavtnon oag.

KepdAato 4

Tav, apxilel 1o TeEAKO otddlo, n teAopaon I. Ta
TEPLOCOTEPA KUTTAPA, TAUTOXPOVA LIE TNV TEAOPA-
on |, mMpoxwpoUv GTNV KUTTAPOTAACHATIKN Olaipe-
on. Amo autrv mapdayovtat 6Uo amAoeldn KUTta-
pa, OTA OTOIa T XpWHOCWHATA amoteAoUvTal amo
O0U0 adeAPEG XPWHATIOEG EVWHEVEG OTNV TTEPLOXN
TOU KevIpopepidiou. Tnv TpwTn PEWWTIKA dlaipeon
akoAouBei n 6eutepn, xwpig va pecoAaBei autodt-
TAQCLAOPOG TOU YEVETIKOU UAIKOU TIPLY ATIO AQUTHY.

AgUtepn HEIWTIKN Olaipeon

4 )

. /

ZXNUatiouog wapiou.

ZXHMATIZMOZ QAPIOY

Ao ™ yévvnon tng pia yuvaika Olabetel
OTIG woBnkeg tng mepimouv 200.000 dwpa
YEVVNTIKA KUTTapa, mou Bpiokovtal oto
o1dolo NG mpopaong. Katw amo tnv enmi-
0pacn Twv YUVAIKEIwY OpLUOVWY (0I0TPO-
YOVWV Kal TPOYECTEPOVNG), YUpw oTa
O0wOoeKa xpovia tng, apxidel va €xel eu-
LNVOPPOoIKO KUKAO (mEpiodo) kdbe eikoot
OKTW NUEPEG. AUTO onpaivel Otl KAbe unva
£va amo 1a dwpa yevvntika KUTTapa oAo-
KANPWVEL ToV KUKAO TG peiwong yia tmv
napaywyn wapiou, mou &ival £toluo yia
mobavn yoviuormoinon amo KAmolo OmEP-
patolwdpio. 2tn Oldpkela e {wic piag
yuvaikag wpiualouvv, OUVOAIKA, TEPITIOU
TETPAKOOIA dwpa YEVVNTIKA KUTTAapa O€
wdpla. AnAadn to awpo yeVVNTIKO KUTTApo
nou 6a wpldoel TeEAEuTaio, yia va 0AoKAN-
PWOEl TOV KUKAO TNG HEIWOoNG, MApaueével
OTO OTA0IO0 TNG MPOPAcNE TNG MPWTNG LEl-
WTIKNG OlaipeONC TEVVTA MEPITIOU Xpovia.

143



144

BIOAOTIA

Kabéva amd ta duo kUTTapa mou PoKUTToUY amo
v 1n PewWwTIKNA Olaipeon ugiotatal pla olaipe-
on mou €xel TNV {0la akoAouBia yeyovotwy e TN
pitwon. Xto TéAog TG €xouv mapaxBei Téooepa
amAoeldn KUTTapd, mou €X0OUV TO HIGO TNG MOoo-
TNTAG TOU YEVETIKOU UALKOU TOU apXIKoU KUTTd-
pou. Autd cupBaivel, ylati KaBéva Toug €xel Td-
peL TN pla adeAen xpwuatida amd Kabe {euydpt
OHOAOYWY XPWHOCWHATWY.

To yeyovog oti, xdpn otov aveédptnto ouvoua-
OUO XPWUOOWUATWY Kal OTOV EMIXIACUO Eival
otatiotikd amifavn n onuloupyia mavopolotu-
nwv petal Toug opyaviouwy, mou gival Kai n
oucia TnNg yeVETIKAG TOIKIAopoppiag mou xapa-
KTNpIilel TOUG auQIyovika avamnapayouevous op-
yaviououg, EXel ueydAn onuaocia yia tnv €EEAIEN.
Mepikoi ano toug cuvdouacpoug yovidiwv (dpa
Kal yvwplopdtwy mou ennpeadovtal ano ta yo-
vidla autd) eivai emtuxéotepol am' 0,Tt dAAol,

4 )

KAPYOTYNOZ

Kapuotumog eivai n @wtoypa@ikn anei-
KOVION TwV HETAPACIKWY XPWHOCWHATWY
£VOG opyaviouoU, TOMoBETNUEVWY LIE OElpa
amno 10 UEYAAUTEPO XPWHOOWLA TPOC TO Ui-
KPOTEPO.

levikd, amd Tov KApUOTUTIO UTIOPOULE va
napatnPnooulE OTIONTIOTE £XEl OXEON HE
TOV apiBuUo Kal to €i00¢ TWV XPWUOOWLA-
TwV, Kabwe Kal e XPWHOOWUIKEG avwla-
Algg, Mou gival opatég e TO OMTIKO UIKPO-
OKOTIIO.

[a va yivel 0 kKapuoOTUTOG EVOG 0pyavicpou,
MPETIEL Va TIAPOUUE amod autov KUTtapa ta
omnoia moAAanAacialovtal ypnyopa. TEtola
kUTTapa otov avBpwro sival ta Aeuka ai-
poopaipia. KaAAiepyoUue ta kuttapa avta
Kal, 0tav (TAcOUUE OTn HETAQaocn, ava-
OTEAAOULE TNV KUTTAPIKN Olaipeon LE €101
KEG OUCIEC. 2TN OUVEXEIa BApouue ta xpw-
HOOWHATA TOUG E KATAAANAEG XPWOTIKEC
kal ta wtoypapilovus. KéBouue amo tn
pwTtoypapia £va £va ta XpwHoowHata Kal
(PTIAXVOULE [la VEa glkova, otnv omoia ta
Xpwpoowparta gival Tonobetnuéva e o€l-
pa amo to YEYaAAUTEPO TPOG TO HIKPOTEPO
Kal Ta opoAoya xpwpoowparta gival tomo-
Betnuéva to €va dinAa oto dAAo.

Jta Bappéva xpwpoowuatra olakpivoviai
{wveg, amod TIC omoie¢ PmopoUue va Bya-
Aoupe O1dpopa CUUTIEPACLATA OXETIKA HE
XPWUOOWUIKEG aVWUAAIEC TIOU a@popouv
TNV KAtaoKeur) Toug.

LE TNV €vvolia OTI MPOCPEPOUV LEYAAUTEPES OU-
vatotnteg emBiwaong oTo PopEa TOUG OE OUYKE-
KPIUEVEC MEPIBAAAOVTIKEG ouvBnkes. O unxavi-
OUOG autog oupBaAAel otnv €EEAIEN, yiati kABe
NMANBUOLOG MEPVA OTIC EMOUEVEG YEVIEG TOU TIIO
£UVOIKOUG ouvOUacpoUC yovIdiwv Kal yvwpl-
oudtwy.

H BioAoyikn onpacia tng peiwong

To €pWTNUA TOU AVTIHETWTIOAPUE OTNV APXH TOU
KepaAaiou nrav: «Mwg sivat duvatd va £XOUpE
Ta 0la Bacika avlpwmva XapakTtnploTIKA HE Tta
OUYYEVIKA pag mpoowTd, XwpIg va EPAcTe mavo-
pototutol petafl pag;». Twpa mou yvwpiloups Tig
AETITOPEPELEG TNG HElWONG (0WG PTOPOUKE va To
amavtiooUE.

H peiwon, o cuvéuacpod e t yovigomoinon, ola-
o@alilel 6to OnploupyoUpevo JuywTd pia mARPEN
OUTAOELON OEIpd XPWHOCWHATWY Kal Yovidiwy.
"ETOL 0 0pYaVIoHOG TTou Ba TPOoEABEL amd AUTO EK-
ONAWVEL, OTWG Ol YOVEIG Tou Kal ta adEéA@la Tou,
T0 GUVOAO TWV BAGIKWY YVWPICHATWY TTOU TIPOG-
Slopilel to £idog Toug.

Tautdxpova Opwg KAbes opyaviopog EXEL TAPEL ATIO
TOUG YOVEIC TOU, HECW TWV YAHETWY TOUG, Hld CUA-
Aoy XpWHOOWHATWY Kal yovidiwy, Tou sival ami-
Bavo va umdpxel o KAmolo amod ta adéA@ia Tou.
Autr) n pgovadikn cuAoyn amoktdtal, omwg £ida-
e, Xapn otoug 600 pnxaviopoulg, Tov ave§apTnTto
GUVOUAOHO XPWHOCOWHATWY KAl TOV EMIXIACUO.
Xdpn otov avedptnto ouvOUdoHO XPWHOOWUA-
Twv Onploupysital £éva mARBog amd véoug cuvdua-
GpOUC N OHOAOYWY XPWHOCWHATWY KAl GUVETWG
£€va mAnBog amd véoug ouvduacpoug yovidiwy,
Tou Bpiokovtal o€ pUn opoAoya Xpwpoowyartd.

H am\osidng oelpd XpWHOCWHATWY cUpBoAIlgTal e
n. H dimAoeldng, avtiotoxa, cupBoAiletal pe 2n.
2tov avlpwto, yia mapddetypa, n = 23 Kat 2n = 46.
‘Otav £€va KUTTapo P 2n XPwHOCWHATA ugictatal
HElWON YId TNV TApaywyn YapETwy, TOTe ot dlago-
PETIKOL GUVOUAGCHOL N OHOAOYWY XPWHOCWHATWY
TOU pTopoUV va €U@PAVIOTOUV O OlAPOPETIKOUC
Yapéteg (amAoldn n Kuttapa) mou Ba mpokUyouy
amd autnyv ival 2", Auto yua tov avBpwro onyai-
VEL OTL KABE YovEAG €XEL KATABEGEL o€ KABE YapETn
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Me Ttov enixiacuo diapoponoleital n yoviolakn ocuotacn Twy YaueTwy.

TOU ToV €vayv amo toug 223 cuvéuacpoug Tou pTo-
pel va mapaydyet.

2e avtiBeon pe Tov ave€aptnto cuvOUACHO XpwHo-
CWHATWY, 0 OTOI0G EXEL WG ATOTEAECHA TNV Avd-
olavopn Twv yovidiwv mou Bpiokovtal o€ pn opo-
AOYa XpWHOCWHATA, O EMXIACHOC avacuvoudalel
yoviola mou Bpiokovtatl oto idlo to {gUyog opoAo-
YWV XpwHOoWHATwY. Autd cupBaivel, yiati pe tnv
avtaAAayn avtiotolxwy TUNUAtwy, Tou yivetal pe-
Tal Twv PN adeAPWV XpWHATIOWY TwY OHOAOYWY
XpwHoowudtwy, avtaAAdocovtatl Kat yoviola.

O ouvouacpog Twv 0U0 UNXAVICHWY TTOU avapep-
Onkav €xel w¢ OUVETEID O KABE yapéTn va avti-
TPOOWTEUETAL €va HOVAOIKO «Uelypa» yovidiwy
ou Bpiokovtal 6 SlaPOPETIKA XPWHOCWHATA KAl
TAuTOXpova &va Hovadiko «HElyUa» yovidiwv Tou
Bpiokovtal oTo 010 XpwHocwWd.

‘Etol Aowmdyv, xdpn otn peiwon, eival otatiotika
amifavo gpeic Kat kamolo amo Ta adéA@la pag va
£XOUME TNV (01d GUAAOYN XPWHOCWHATWY Kal Yo-
vIGiwY Kat amoé Ttoug 6U0 YOVEIG, OTTOTE va £iPacTe
TTAVOHOLOTUTIOL HETAEU HaG.

To yeyovog auto, mou eival n oucia TNg YEVETIKAG
TOIKIAOHOP®IAC TOU XapakTnpilel TOUG ApPLYOVI-
KA avamapayopevoug opyaviopoUg, £XEl HEYAAN
onpacia ywa tnv eEEAEN.

Mepikoi amod toug cuvouacpoug yovidiwy (apa Kat
YVwplopatwy mou emnpealovtal amd ta yovidla
autd) eival emruxéotepol am ,tt dAAol, peE TV
£€vvold OTlL TPOCWEPOUV HEYAAUTEPEG OUVATOTNTEG
£MBIWONC OTO POPEA TOUG OE CUYKEKPIUEVES TTEPL-
BaAAOVTIKEG ouVONKeG. O pnxaviopdg autdg Gup-
BAAAeL otnv €EEAEN, yiati KaBs MANBUGHOC TTEpVA
OTIG EMOMEVEG YEVIEG TOU TIO €UVOIKOUG cuvduda-
opoUG Yovidiwy Kal YVwPIoHATWY.

Kuttapikni Olaipeon
OTOUG TTPOKAPUWTIKOUG 0pYyaviGHoug

To €idog Tng KUTTapIKNg Olaipeong e To otmoio ava-
TTAPAyoVvTal Ol TTPOKAPUWTIKOl OPYavVIoHOol, CUYKPL-
VOUEVO HE TO Baclkd TUTO KUTTAPIKAG Olaipeong
TWVY EUKAPUWTIKWY, TN Hitwon, sival amAouctepo.
To Baktnplako «XpwHOoWHa>, yia mapddetyyd, &i-
VAl OUCLacTIKA €va KUKAIKO poplo DNA, to omoio
autolumAactaletal mpwv amod tn Oaipeon tou Ba-
Ktnpiou. Ta dUo «xpwuoowpata» poipalovtal ota
Buyatpika kUTtapa pe tn Bonbewa g KUTTAPIKAG
HePBPAvVNG, XwpIg Tn Snploupyia atpdkTou.

Tn Slavopn tou yevetlikoU UAIKOU akoAouBei n Ot-
aipeon Tou KuttapomAdopatog. Ta 6Uo Buyatpikda
KUTTapa amoxwpifovtal Pe TNV avantuén VEwy KUT-
TAPIKWY TOXWHATWY.

a. B.
Alaipeon TMPOKAPUWTIKOU KUTTAPOU, OTOU paivetal n
diaipeon: a) tng MUPNVIKAG MEPIOXNG Kal B) Tou KUTTa-
ponAdouarog.
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4.4

FONIAIAKEZ
METAAAAZEIZ -
XPQMOZQMIKEZX
ANQMAAIEZ

O autodImAaclacpig Tou YeVETIKOU UAIKOU Kat n
pITwTIKA Olaipeon dtac@aAilouv v avaAloiwTn
HETABIBAON TWV YEVETIKWY TANPOMOPLWY ATO YE-
VId o€ yevid, cupBaAAovtag otn dlatipnon g Ye-
VETIKAG oTaBepotntac. ‘000 onpavtikn sival Opwe
n OlaTAPNON TNG YEVETIKAG oTafepdTNTAG TWV Op-
Yaviopwy, TOGO ONUAVTIKA £ival Kal n mpocappo-
YN Toug oTo peTaBaAAopevo TepIBAAAoY. X' auto
pmopei va cupBAaAouy ol HeTaAAAEeLg, pia Katnyo-

AlAPOPEG TEPIMTWOEIC YOVIOIaKWV HETaAAdEswv: (a)
avtikatdotaon Bdong, (B) apaipeon Bdong, (y) mpo-
06nkn Baong.
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pla YEVETIKWY aAAaywy.

Ol petaAAdaelg mou ocupBaivouv Gg ApELYOVIKA
avamnapayopevoug opyaviopous, yid va KAnpovo-
pnBolv OTOUG ATTOYOVOUG TOUG, TPETEL VA GUW-
BoUv Katd TO OXNUATIONO TwV Yauetwy. Ol pe-
TaAAGEELG TToU cupBaivouv oTa cwUatikd KUTtapa
TWV TOAUKUTTAPWY OPYAVICHWY gV KANPOVoLoU-
VTal 6TOoUG amoyovoug Toug. MetaBiBalovtal povo
ota Buyatpikd KUTTAapd TOU KUTTAPOU TIOU TIG EXEL
UTTOOTEL.

Ot petaAAagelg pmopei va oupBouUv Tuxaia umo
NV emidpaon mapayoviwv, ol omoiot ovoudlo-
vtal petaAAafoyovol mapAyovteg. X autoug
aviKouv OlaYopEeG aKTIVOBOAIEG (TT.X. Ol AKTIVEG
X), XNUIKEG ouaieg K.d.

Ot peTaAAd€elg SlakpivovTal o€ YOVIOIAKEG HETAA-
AGEELG KAl XPWHOOWHIKEG AVWHUAAIEG.

MovIoIaKEG HETAAAAGEELG

Fovidiakég petaAAagelg ovopalovral ol petaBo-
AéG oTn oslpd Twv Baocswv gvog yovidiou. Eivat
amotéAsopa Aabwv otnv avtiypagn tou DNA kat
odnyouv oTNnV ggeavion VEwv aAAnAOHop@PwWY Yo-
vidiwv. AAAayn otn oslpd Twv BAcEwV PTopEi va
TPOKUWEL PE TNV AVTIKATACTAoN, TNV TPocOnKn N
NV agaipeon £vog voukAsotidiou.

JUVEMEIEG yia T Ooun) TG MEMTIOIKIG aAuoidag
ano pia yoviolakn HetdiAaén.



XPpWHOCWHIKEG aVWHAAIES

Ol XpWHOOWUIKEG avwpalieg amoteAoUv petaBo-
A£G €(TE OTNV KATACKEUN TWV XPWHOCWHATWY (d0-
HIKEG) €ite oTOV ApIBPO TOUG (aplOPNTIKEG). Xapa-
KTNPIOTIKEG TIEPUMTTWOELG OOHIKWY XPWHOCWHIKWY
AVWHAALWY €ival n avactpoen, n HETAtomon, n
EMAEWYN Kal 0 OUTAACLACHAC.

A6 TIC aplBPNTIKEG avwHAAIEG auTh TTOU Epavi-
{eTal ouxvoTEPA OTOV AvBpWTIO £ival To cUVOPOUO
Down. Tpokeltal yla pia Katdotaon otny omoia
£VA OUYKEKPIPEVO XPWHOOWHA, TTOU OTOV KApUo-
TUTTO TOU avBpwTou PEPEL ToV aplBud 21, uTrdpxel
TPELC avTi yia 6Uo PopEC.

4 )

. J

XpwoowlIKEG avwualisg.

KepdAato 4

Atopo pe cuvopopo Down.

AZ ZKEQOTOYME...

lovidiakn petaAAaén ouvenayetai na-
VIOTE Kal aAAayn otn o€ipd Twv ai-
VoEEwV NG MOAUNENTIOIKAG aAucidag,
TNV 0T0ia KWOIKOTIOIEI TO OUYKEKPIUE-
VO yoviolo; Zxe01doTe €va napdoetyla,
70 0moio va OIKaloAOYE( TNV anavinon.

Yndpxouv nepinou 4x10° dvBpwnot otn I'n. Me 6Uo petarAdeic avd dropo o GuvoAikoc aplBudc Twv petal-
Ad€swv oto onuepivé avBpwmivo mAnbuoud yivetar 8x10°. Av dextoUus Ott 0 péooc pubudc pstdAAaéng ava
yovidto kai avd yevid givat 103, téte éxoupe 4x10° dropa x 2 yovidia x 107 avd yovidio. Autd pag divouv 80.000
VEeg petalrAaéeic ava yovidio kai ava yevia. O aplbuog gival Tepdotiog.

Ot peydAot autoi apiBuoi véwv petarAaéswy, oe ouvouaouo L€ aQUTEC TTOU EXOuV 1non «amoBnkeuBei» oToug
NMANBUCLOUC amo TIC TTPONYOUUEVEG YEVIEG, BonBouv toug mAnbuacuoUg va npooapuolovral OTiG CUVEXWG LIE-
TaBaAAOueveG MePIBAAAOVTIKEG OUVONKEG. JUVETIWE Ol LETAAAGEEIC £xouV €va onuavtikotato poAo, mou O€
yivetal dueoa avtiAnmtog: va OnpioupyouV YEVETIKN TOIKIAOTNTA, MOV gival anapaitntn yia tmv eEEAIEN twv

0pyavicuwy.
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4.5

H katavonon Twv Pnxaviopwy Tou OLEMoUY TV
£K(PACN TNG YEVETIKAG TTANPOWOPIag AvolEe Kat-
voUploug OpOHOUG YId TOUG BIOAGYOUG EPEUVNTEG.
To mpwto BAua ATav n TPAYUATOMOINoN AUTWY
Twv 6ladIKaolwy Kal oto epyactnplo (in vitro). O
OpOpOG ATav MAEOV AVOLXTOG yld TNV TApaywyn
XPNOIHWY MPWTEIVWY, OTWG N IVGOUAIVN, 0pHovn
amapaitnTn yla Toug TACXOVTEG ATd GAKXAPWON
SwaBnTn.

To Opodpo avol€e pia avakaiuyn tou . Apumep,
EABeToU BloAdyou, Tou £0eoe TIg BAoELg yia Tov
TPOGOLOPICHO KAl TNV amopovwon anod Baktnpla,
omwg N E.coli plag ogipdg ev{Upwy (evOOVOUKAEA-
0€gG TEPLoplopol), Ta omoid €xouv tn duvatotntd
va KoBouv To poplo Tou DNA og cuyKeKplpéva on-
peia, SNUIOUPYWVTAG AKPd HE GUYKEKPIUEVN AAAN-
Aouxia voukAeotidiwv. MaiCouv 6nAadn, to poAo
HOPLAKWY WAALOIWY.

FENETIKH MHXANIKH

H dadikacia mou akoAoubeitat sival n €€ng: amo-
povwvetal amé kKUttapa avBpwmou 1o DNA, 1o
OTI0i0 OTN CUVEXEla KOBeTal, Ye Tn Bonbela KataA-
AnAou evlUlou, O€ CUYKEKPIPEVA ONpEid, WOTE va
amopovwBei to tunpa tou DNA to omoio mepléxel
TO Yovidlo Tmou pag evolagEpel (yia mapddetyua,
T0 Yovidlo Tou gival umreUBuvo yla tn ocUvBeon plag
opuovng). Ta akpa TwV KOHPHATIWY ToU Onuloup-
youvtal mapouctalouv kKabopilopévn aAAnAouxia
Bacewv.

MapdAAnAa amo Baktrpia E. coli amopovwvovtat
TAaopidla (HIKpd KUKAWKA popla DNA, mou umdp-
XOUV avefdptnTa amo To KUPLO YEVETIKO UAIKO
Tou Baktnpiou). Me tnv emidpaon tou idlou evU-
HoU KABe TAAoUiOI0 KOBETAL OE CUYKEKPIPEVN TIE-
ploxn. Anploupyouvtal £T6L KAl 6' autd dkpd HE
aAAnAouxia BAcewv, CUUTANPWHATIKN EKEIVNG
TOU UTIApXEL oTta akpa tou DNA tou yovidiou mou
amopovwOnKe amd tov avlpwio. AUTO EMITPETEL
N oUvdeon Tou TUAPatog Tou DNA mou mepléxel
TO £mMBOUPNTO Yovidlo pe To Baktnplakd mAdaci-
0to0. To DNA mou mpokUTtel ival To avacuvoua-
opévo DNA.

To avacuvouacpévo DNA tomoBeteital Kat maAl
oe Baktnpla, Ta omoid To avtlypdgouy, To PETd-
ypdgouv Kal 1o petagpalouv mapdAAnAa pe To
OlKO TOUG YEVETIKO UAIKO. Mapayouv dnAadn Kat
TNV opuAvN yla Tnv omoia gival umeUBuUVo TO YoVi-
Ol0 TIOU €XEL EVOWHATWOEL 0TO TAACHIOL0.

AT Tov moAAAmAQclacpo Twy Baktnpiwyv mou @E-

pouv to avacuvouacpévo DNA pe povoyovia mpo-
KUTITOUV YEVETIKA Opola Baktripla (KAwvol), Ta
omoia €xouv OAa Tn GuvVatoTNTd, APOU TEPLEXOUV
10 avacuviouacpévo DNA, va mapdayouv kai thv
EMOUKNTA TTPWTEIVN.

H Swadikacia autr amAomolOnke Pe TNV avakd-
Augn Kat amopovwon tou ev{UHou avtiocTpon
getaypagdon amd toug X. TEPy Kat NT. MmdA-
THop, Tou Tiundnkav pe BpaBeio NOpmeA, Omwg
Kat o . Apumep. Xdpn oto €v{upo auto Oev ival
A€oV amapaitnto va amopovwbei To idlo to tuh-
pa tou DNA mou evilagépel, yia va eVowpaTwOEl
oTo MAdcpidlo. Apkel To mMRNA, Tou TPOKUTTEL
amo T YETaypapn autou Tou TPAKATOG, TO OToio
€UKoAa pmmopei va amopovwbei amd 1o Kuttapo-
TAQOHA TWV KUTTAPWV TIOU TTAPAYOUV TN CUYKE-
KPIHEVN TpwTeivn. ATd To mRNA, pe pa dladika-
Gia Tou ovVopAcHNKE avtioTpown HETAypAPn Kal
mou yivetatl ge t Bonbsia tou ev{Upou avtiotpo-
N peTaypagdaon, ouvtibstat to DNA mou evdia-

PEPEL.

Mapaywyn tvoouAivng pe t péBodo tou
avacouvovacpévou DNA.
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NTOAY

e N\ Ta {wa nou diabtouv omovOUAIKN
otiAn ovouadovtai omnovouAdlwa
Kal avamapdyovtai pe apgryovia.
O1 mpoomndbeisg mou yivovtav LE-
Xpl TeAevtaia yia v avanapayw-
yn Twv {Wwv autwy L€ ovoyovia,
onAadn pe €vav Tpomo mou Oev
gival yI' auta UOIKOG, ametuxav.
H kupiotepn aitia tng amotuxiag
ntav n dlapopornoinon mou eupa-
vilouv 1a owpatika kuttapa. Ta
OWUATIKA KUTTAapa VoG OTOVOU-
Aolwou givat SIMA0EION Kal PEPouV
0Ta XpWHOOoWAtd Tou¢ 0Aa ta xa-
PAKTNPIOTIKA TOU OUYKEKPIUEVOU
opyaviopou. ‘Ouwe amo 10 oUVoAo
TwV YoviOiwv TOU UTAPXoUV O€
KABe €i00C CWUATIKWY KUTTAPWYV
ekppalovtal [ovo opiouéva. ‘Etol
T0 £i00¢ TWV KUTTAPWV auTwV
\_ y amoKta 10laitepa oppoAoyika Kai
AEITOUPYIKA XAPAKTNPIoTIKA  Kal
TEAIKA €E€I0IKEVETAl OTNV EKTEAEON
OPICLEVWY OVO ASITOUPYIWY aro TO GUVOAO TwV AEITOUPYIWYV TIOU yivovtal oTov 0pyavicpo.
[a mapadetypa, ta HUika KUTTapa cuykpoToUV TOUG LIUG TToU £EEIOIKEUOVTAl OTNV Kivnon Tou
owpatog. Ta epubpa apoopaipta petapépouy 0, kai CO,. Ta veupika KUTTapa PETAPEPOUV
gpebiopara K.o.K.
Tnv katdotaon autr UTOPOULIE Va TNV MApoLoIACOULE LIE €va EPYOOTAslo Ot AEIToupyia, oTo
omoio ot O1dPopol KAAOOI TEXVITWY, TIOU avTIoTOIXoUV ota Oldpopa €i0n KUTTApwV, VW Ola-
Betouv 10 BiBAio pe OAg TIG 00nyieg yia t Agltoupyia Tou epyootaciou, onAadrn to cUVoAo
TwV yoviOiwv, otaBadouv Kai EKTEAOUV LIOVO TIG 00NYieg ou Toug apopouy. ‘Exouus onAadn
EKAEKTIKI) EKQPAOT TOU YEVETIKOU UAIKOU.
Ot unxaviouoi mou mpokaAoUv T diagoponoinon mapapévouv dyvwotol. Eav mapoupe ano
TOV MUpNva £voG OwUATIKOU KUTTAPOU TO YEVETIKO UAIKO Kal TO AQI)OOULE VA EKPPAOCTE,
6a mapaxBouv LIOVO ol MPWTEIVEG TTOU UTAPXOUV OTO KUTTAPO auTO Kai OXI TO OUVOAO TwV
MPWTEIVWV ToU opyaviouou. Auto ogeidetal otn diapoponoinon. Ao tov moAAanAaciacyo
£VOC KUTTAPOU mapdyovTal [I0vo Opold Tou kuttapa. Edv ndpoupe, yia napdoslyua, KUttapa
O0€pLAatocg Kal Ta apnooupe va noAAanAaoctiactouv, 6a mapaydyouv Lovo opola Kuttapa (0Ep-
Hatog) Kai Oxi Ta uroAolna KUTTapa tou opyavicpou.
Emiotrjpoveg otn Zkwtia Katdpepav to akatopbwrto. lipav owuatika KUttapa ano £va npo-
Bato, Kai oUYKEKpPIUEVA amo To pacto Tou, Kal Ta amoola@opornoinoav, LIE anotéAsoua va
ekppadovtal 6Aa ta yoviola Tou YEVETIKOU UAIKOU Tou mupnva. Xtn CUVEXEIA apaipeoav Tov
nupnva amo va TETolo KUTTAapo Kai Tov TomobEtnoav oto wdplo evog dAAou mpoBdtou. To
wAaplo auto pE Tov amodiaPopomoINUEVO MUpHva MOAAANAacidotnKe otn UNTPa Vog TPItou
npoBdtou, mou yévvnoe teAikd tnv NTOAv.

Me tn dnpioupyia tng NTOAU ol ETIIOTALIOVEG €iXav KATAPEPEL va avanapaydyouv £va omovou-
Addwo e povoyovia. To véo auto {wo PEPEL OAa Ta XapaktnploTiKa ToU UNTPIKoU poBdtou,
autou 0nAadn) amo To omoio MAPav 10 KUTTAPO TOU HAoToU. ATOTEAEI EMOUEVWGS KAWVO ToU.
To untpiko mpoBarto gixe anoKTnoel, pe t Bonbeia tng Mevetikng Mnxaviknig, v 1010tnta va
napdyel ydAa pe tvooulivn. H 1010Tnta autr mEpace QUOIKA Kai otnv Kopn tng, tv NToAu.
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H Owadikacia aut) dev eival Kawvoupla yla tn
@uon, akoAouBeital Katd tov MOAAATAACIAGHO
OPIOHEVWY LWV HE YEVETIKO UAIKO RNA.
MpwTtomopol otn «cUvBeon» YoVIOIWY HPE TNV TE-
XVIKR auth ump€av ot ‘EAANVEG €peuvnTEG TOU
Mavemotnuiou tou XdapBapvt dwing Kagpdrog,
Apyupng Euotpatiadng K.d., ol omoiot mETuxav tn
oUvBeon Tou yovidiou TTou eAEYXEL TNV TTApaywyn
NG ALOCPAIPiVNG TOU KOUVEALOU.

Znpepa pe tn péBodo auth mapdyovral eUBOALA,
avtiBlotika, éviupa amapaitnta yla tnv €peuvda
i TV teEXvoAoyia aAAd Kal yld TNV avIHETWTILON
TPOBANPATWY o€ OLAPOPOUG TOUEIG TNG KaBnue-
PN Cwng.

H e€€MEN tng Texvoloyiag eEAAAOU EMETPEYE TN
Onyloupyia autopatwy pnxavnudatwy, Tou Kd-
VOUV TNV avdaAuon tng aAAnAouxiag tTwv Baceswyv
evog tunpatog DNA. Eivatl yvwotd o1t Bpioketal
o€ EEAEN TPOYPAUKA YId TN XAPTOYPAPNon OAWY
Twv yovidiwy tou avBpwmou. Ot EMGCTAHOVEG TiL-
otevouyv OTl, avapeoa ota aAAd, cUvtopa Ba givat
ouvarn n avtkartaotaon HETaAAaypéVWY Yovidi-
WV, TIOU TPOKAAoUV acBEVelEg OTOV AvOpwTIO, HE
GM\a pucloAoyIKd.

To «kouti tng Mavowpag» £xel avoi€el kat Aot
eAmidouv OTL 6T0 TEAOG Ba EempoBAaAel am' autd n
texvoloyia, mou Ba BonBnoetl otn BeAtiwon tng
molotntag {wng Tou avhpwrou.

. NEPIAHWH

2TA EUKAPUWTIKA KUTTapa umapxouv Uo tuTol
KUTTapIKAG Olaipeong, n pitwon Kat n peiwon.

H pitwon meplAdapBavel tnv mupnvikn dlaipeon
Kal TNV KUTtapomAacuatiki Slaipeon. H mupn-
VIKN Olaipeon meplAapBavel téooepa oTAdLA:
NV TPOQacn, tn YETAgaocn, Ty avagaocn Kal
Vv TEAO@aon.

Ta 6uo Buyatplkd KUTTapd TOU TPOKUTITOUV
€XOUV TOV (010 aplBpd XpWHOCWHATWY HE TO
apXIKO.

H peiwon yivetal oToug ap@lyovika avamnapd-
yOUevOoUG opyaviopoUg Kal HEcw autng mapd-

-

ZYMBOAA APZENIKOY-OHAYKOY

/

To Meoaiwva ot aAxnuiotég ouuBoAllav
tov nAavATtn Apn pe o ouBoAo 3, mou
MaploTavel T0 akovTio Kal TV acmida
T0U. Apyotepa to oUuBoAo auto eri-
Kpdtnoe yla 1o oulBoAiouo tou avopo-
MPEMOUC Kal OTN OUVEXEIQ TIAPELEIVE
w¢ auuBoAo tou avopa.

Tnv i0la emoxn tov mAavitn A@pooditn
Tov ouuBoAilav pe to ouuBoAo Q. To
ouUuBoAo auto mapiotave Tov KabpEptn
otov omoio n A@poditn mapatnpoUce
NV opopPid tng. Kabiepwbnke otn ou-
VEXela yia to oupBoAiouo tou 6nAukou
Kat tng yuvaikacg.

YOVTal Ol YAUETEG, TTOU €XOUV TO HIOO aplOuo
XPWHOCWHATWY amd to apxiko Kuttapo. Mept-
AapBavel Ouo OladOXIKEG KUTTAPOOIAIPEDELG,
NV TPWTN HEWTIKN Olaipeon kat tn OsUtepn
HELWWTIKA Olaipeon.

Katd tn Olaipeon twv TMPOKAPUWTIKWY KUTTA-
pwv Og cupBaivel pitwon.

Ot KAnpovopnolueg aAAayEG TOU YEVETIKOU UAL-
KoU Afyovtal PeTaAAAEelg Kal Olakpivovtal o€
YOVIOLAKEG KAl XPWHOCWHIKEG AVWHAAIEG.

Me tn TeveTik MNXavikn PETAPEPETAL YEVETIKO
UAIKO amd évav opyaviopo ¢ €vav aAAo.
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EPQTHZEIZ - AZKHZEIZ - TPOBAHMATA

10.

11.

12.

. Metd tn pitwon ta Buyatpikd kUTtapa o' éva SUmAoELOr opyaviopo TUTIKA:

a. Eivat 2n

B. 'EXOUV OpHOAOYd XPWHOCWHATA
Y. Eloépxovtat otnv G, @don

0. ‘OAd ta mapamdavw eival cwotd

. O AmAoEIdnGg aplBUOG XpWHOCWHATWY:

a. Eivat 2n

B. Eival dlapopeplkog avaoya He To €i00g Tou opyavicpoU

Y. 'Htav oto matpiko KUTTApo Kat PeTAPépPETal ota Ouo Buyatplkd KUTTapa PETA TN Hitwon
0. ‘OAd ta mapamdavw eival cwotd

. TeveTIKn TolKIAodop@ia yivetal Katd tn peiwon, yuati:

a. ZupBaivel emxiacpog

B. Ymapxouv TE0oePIg XpWUATIOES 6" €va {euydpl OHOAOYWY XPWHOCWHATWY
Y. Ta opoAoya xpwpoowuata potpalovral aveEdaptnta

0. Eivalt owotd ta a kat y

. O yapéteg epIEXOUV £va XPWHOOWHA amd KABe {euydpl XpWHOCWHATWY, YldTi:

a. Ta opoAoya xpwpoowuata diaxwpilovral Katd t SIApKeLd TNG PEiwong
B. Ot adeA@ég xpwpatioeg de diaxwpifovral Katd tn OLdpKeLd TNG Heiwong
Y. ZupBaivouv duo dimAactacpoi tou DNA katd tn SidpKela Tng Peiwong

0. Fvetal emxiaopog Katd tn SlapKela Tng mpoaong |

. Emxwaopog cupBaivel petalu:

d. Twv adeA@WV XpwHATIOWY TWV 01wV XPWHOCWHATWY

B. Twv pn adeA@wV XpwHATidwy £vog {eUyoug OHOAOYWY XPWHOCWHATWY
Y. Auo Ola@opPETIKWY (EUYWY OHOAOYWY XPWHOCWHATWY

0. Auo Buyatplkwy TUPAVWY

. H koAxikivn givat pua xnpikn oucia n omoia, otav emopdcel 0To KUTTAPO, KATACTPEPEL TNV KUTTAPIKN

atpakto. Edv ¢’ éva kuttapo emOpdcel n KOAXIKivN:

a. Mowa daon Tou KUTTApIKoU KUKAOU avacTEAAETAL;

B. Av 1o KUTTapOo O VEKPWOEL Kal TTPOXWPNOEL OE VEO KUTTAPIKO KUKAO, Tolog Ba eivatl o aplOpog twv
XPWHOCWUATWY OTNV EMOUEVN YEVIA KUTTAPWY; AIKAIOAOYNOTE TNV AMAvVINoH 6dg.

. Ze ola pdaon g {wNG TOU KUTTAPOU TA XPWHOCWHATA Yivovtal TEPIOCOTEPO 0paTd;
. Avagépete 6uo dlagopég mou apatnpouvtatl otn pitwon evog {wikoU Kal £VOg UTIKOU KUTTAPOU.

. Avapépete mévte OlapopEg PeTall £vOG KUTTAPOU TToU BpIioKETal 0Tn HECOWPACN KAl EVOG KUTTAPOU

mou Bpioketal otn pitwon.
Avagépete Téooeplg OlaopéG PeTall pitwong Kal peiwong.

Mati duo YapéTteg £VOg ATOpoU gival TOAU GTIAVIO vd €ival YEVETIKA OHOLOL;

‘Eva KUTTApOo Tou Slalpeital PITWTIKA €Xel otn petagacn 4ngr DNA kat 10 xpwpartideg. Na mpoodiopi-

OETE TOV APIOUO TWV XPWHOCWHATWY TOU Kdl TNV TTOCOTNTA TOU YEVETIKOU UAIKOU o€ KABe Buyatpiko
KUTTapo.
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13. 'Eva avOpwivo KUTTapo €XEL OTOV TTUPHAVA TOU 46 XpWHOCWHATA:
a. Nooa opdAoya {euydpla UTTAPXOUY;
B. MNdoa xpwpoowUata UTAPXouv otnv mpogaon |;
Y. Noca xpwpoowpata umdpxouv og KABe Buyatpiko KUTTAPO HETA TN pitwon;
0. Ndoa xpwpoowyata uTapXxouv o€ Kabe Buyatplko KUTTAPO HETA TN peiwon |;
€. Nooeg XpwHatideg UTTAPXOUV o€ KABE BUyaTplkO KUTTAPO HETA TN eiwon |;
ot. Mooeg xpwuatideg uTAapxouv o€ KAbe Buyatplkd KUTTApo PeTA tn peiwon l;

14. InpelwoTe Tig eVOEIEELG TTOU AsiTOUV GTO OXNPd TTOU aKOAOUBEL:

15. a. Moo amo ta duo oxnuata mapouctalsl tn petdgaon l;
AIKaAl0AOYNROTE TNV anavinon oag.
B. T ival o emMXIacuoc;

Y. To KUTTapo oto oxnpa A éxet moootnta DNA 20 auBaipeteg povadeg. Mooeg povadeg 6a umdpxouy o€
KaOs Buyatpiko KUTTAPO UETA TO TEAOC:
i) g pitwong
ii) Tng peiwong
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16. To oxnpa Oeixvel Eva {wiko KUTTAPO TIoU ugictatal peiwon:
a. Avagpépete 1o OUTAOELOH ApLOpO TWV XPWHOCWHATWY TOU KUTTAPOU.
B. Mowa @don tng KuTtaplkng diaipeong deixvel To otddlo B; AikaloAoynote Tnv amavinon odg.
Y. Zxed1doTe PEca oTa KUTTAPA TA XPWHOCWHATA HE TO GWOTO PEYEDOG Kal XpWHd.

0. EEnynote duo pnxaviopoUg HE TOUG OTOIOUG N HEIWGN CUVEIGPEPEL OTNV TIOIKIAOPOP®id. X Told
(pdon TG peiwong oupBaivouy;

17. To akoAouBo Sidypappa mapouctdalel tn PeTaBoAn TNG MTOCOTNTAG TOU YEVETIKOU UAIKOU €VOC EUKA-
PUWTIKOU KUTTAPOU Katd Tn OLAPKELA TOU KUTTAPIKOU KUKAOU Tou. Av a Kal 2d ival n moootnta Tou
YEVETIKOU UALKOU Tou Kat AB, BI', F'A KTA. ot SLa®OPETIKEG (PAGELG TOU KUKAOU TOU, VA ATIAVTNCETE OTIG
aKOAOUBEC EpWTNOEILG:

1. Me molo €i6og KUTTApIKNG Olaipeong Slalpeital To CUYKEKPLIUEVO KUTTAPO Kal YLati;

2. Motwa n BloAoyikn onpacia autoU tou £idoug TG KUTTapodlaipeong;

3. XZe molo amd ta otadia AB, B, TA KTA. TO YEVETIKO UAIKO mapouctdletal pe t popen OIKTUou
XPWHATIVNG, XPWHOCWHATWY TTOU amoTEAOUVTAL A0 2 XPWHATIOEG KAl XPWHATIOWY TTOU avTLmpo-
owWMeUOUV XPWHOCWHATA;

4. Na cuykpivete ta 600 Bactkd idn KUTTtapodlaipeong Tou XpnGlHoToloUV ol EUKAPUWTIKOL 0pyavicHoi.

A

20 -mmmm s

a o
A B I A E 2T z
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18. 10 oxnua mapouctaletal éva KUTTapo otn SldpKela g peiwong. Na amavinoste oTi¢ akOAoubeg
EPWTNOELC:

1. To KUTTapo avnkel o amAoeldn 1 o€ SIMAOELON OpYavIoHO Kal ylaTti;

2. Ze molo 0TAdlo TNG HELWTIKAG dlaipeong BpiokeTal kal yiati;

3. Zxelldote Ta OlaYopd HEWWTIKA TIPOLOVTa ToU PTTopEl va OwOEL, ENYWVTAC OXNUATIKA TO PNXAVICHO pe
Tov omoio mapdayovtal.

4. Av 10 KUTTapo €xel 4 povadeg palag DNA oto otddio mou elkoviletatl, mola sivat n mocotnta tou DNA
Tou Katd tn petagaon | kat Il, tnv avagaon | kat Il, Tnv mpdeaon | kat Il, tnv teAdgaon | kat ll;

19. Mwa evéovoukAedon meploplopol €xXel KOWEL TN OIMAR aAucida evag popiou DNA, omwg dsixvel To ma-
PAKATW OXAa:

Mota Ba gival n aAAnAouxia Twv Bacewy mou Ba {suyapwoel 0To aploTePd Kal Tola oto A€10 TURpa Tou DNA;

20. ‘Eva umoBeTiko Baktnplo meptéxel 3.960 apivoééa. Av to péco M.B. twv apvoEéwy eivat 100, va ama-
VTNOETE OTIC AKOAOUBEC EPWTNOELG:
1. Nooeg mpwrteiveg M.B. 6.000 pmopei va mepléXel To Baktriplo Kat ylarti;
2. Ao méoa voukAeotidla amoteAsital To DNA mou Ti¢ KwOIKOTIOLEL Kal yiaTti;
3. Ao mooa voukeotidia amoteAouvtal ta popta mRNA mou Tapdyovtal Katd tn Jetaypagn Kal yiarti;
Znueiwon: Na un AngBei umown n apaipeon Hopiwv VEPOU KAtd To oXNUATIOLO TOU MEMTIOIKOU 000U,
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KepdAato 4

AZ EPEYNHZOYME...

1. Ot acBéveleg ouvopopo Klinefelter, cuvdpopo Turner, 6PEMAVOKUTTAPIKA avat-
pia Kal patvuAKETOVoUpia o@EeiAOVTal OE YEVETIKEC aAVWHAAIEG. XpNOIHOTIOLNOTE
BIBAlOYPAPIKEG TTNYEG, Yia va Bpeite otoixeia yia tig acBéveleg autég. Dtidste
OTN GUVEXELA £vav TVAKad HE TOV 0Toio Ba eVNUEPWVETE TOUG CUPHABNTEC oag
yld Ta oTolXeia mou BprKkarte.

2. Epguvnote pe moto Tpdmo sival duvatd va mapaxBouv XpNolUeG TPWIEIVEG yia
ToV avOpwmo, aAAd Kdal TNV TexvoAoyid, o€ HEYAAEG TOGOTNTEC KAl 68 GUVTO-
HO XpoVIKO Oldotnua. Ma tnv épeuvd oag EEKIVAOTE Pe agetnpia tn Mevetiki
Mnxavikn.
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‘Evvoleg ou e€etalovral
ammo AAAEG (PUOLKEC ETTIOTAHES




OMOIOIMOAIKOI AEZMOz-
AEZMOZ YAPOIONOY

O oxnuatiopog Tou popiou tou vepou (H,0) pmo-
pel va €€nynBel pe Baon TNV NAEKTPOVIAKA TOU
oopn. Kabéva amo ta duo dtopa tou udpoyovou
£XEL Eva NAEKTPOVIO (1€7) oTNV EEWTEPIKNA TOU OTL-
Bada (K). To dtopo tou ofuyovou €xel €€l nAe-
KTpovia (6e7) otnv e€wtePIKn Tou otiBada (L), n
omoia xpelaletal oKTw NAeKTpovia (8e), yia va
givat cupmAnpwpévn. ‘Otav Ta dtopa Autd cuv-
ouacTtouV yld Tn GUYKPOTNon €vOg Hopiou vepou,
€XoUpe apolBaia ouveloWopd NAEKTPOVIWV TNG
£EWTEPIKNG TOUG oTIBAdAC. Xxnuatifovratl £tot {eu-
YN NAEKTPOVIWY, TTOU AV KOUY TAUTOXPOovd Kal oTd
ouo dtopa.

Mg TOV TPOTIO AUTO TO ATOHO TOU OEUYOVOU GU-
UTTANPWVEL TNV EEWTEPLKNA TOU oTIBAdA pE 8, EVW
KABs ATopo UGPOYOVOU GUHTANPWVEL TN OIKI) TOU
(K otiBada) pe 2e". O TpOmog autog 6UVAEONG TWV
atopwy, pe apolBaia cuvelc@opd NAEKTpoviwy,
AEYETAL OUOIOTOALIKOG GECHOG.

Ta kowvda {elyn nAektpoviwv €AKovtal Kal amo
TOUG TPELG TTUPNVEC. Emeldn opwg o mupnvag tou
o€uyovou, AOYw TWV TMEPIOCOTEPWY TTPWTOVIiwWY,
€AKEL O Loxupd ta {eUyn TWV NAEKTPOViwY, TO
ATOHO ATOKTA apvnTIKO @opTio (07). Avtiotoixa,
Ta dtopa Tou UOPOYOVOU ATTOKTOUV BETIKO (popTio
(0%). AuTO éxel w¢ ouvEMEela va epgavidovtal oto
HOplo TOU vEPOU AUO TOAOL I, Ue GAAa Adyla, To
HOPLO TOU VEPOU VA CUUTIEPLPEPETAL WG NAEKTPIKO
oimoAo.

2XNUAtiopog Tou [opiou Tou VEPOU.

. J

Mopio vepou.

‘Otav ta 6imoAd popla tou vepoU GUVUTIAPXOUY,
oxnuatiovtal Olapoplakoi 0gopoi avayeca oto
AToHO TOU UGPOYOVOU TOU €VOG Hopiou Kal Tou
ofuyovou tou daAAou. Autoi gival yvwotoi wg Oe-
opoi uépoyovou.

\_ /

Asopoi udpoyovou petat
TOU [Iopiou Tou Vepou.

Ot decpoi udpoyovou omave Kal Eavacxnpatilo-
vtal moAU mo €UKOAQ ATO TOUG OHOLOTTOALKOUG
o0eopouc. Ta dUo autd £idn dsopwy mailouv on-
Havtikd pOAO OTO OXNUATIOMO Twv Blopopiwy,
TPOGOIOOVIAG TOUC TAUTOXPOVA XAPAKTNPIOTIKEG
1O10TNTEC.



NEPO:
AIAAEAOMENO KAI IAIOPPYOMO

4 )

. J

Nepo, to mio diadedopEvo uypo Tou mAaviTn Pag. Ymap-
XEI OTA MOTAWIA Kal «TPEXEl» va ouvavtnoel tn 6aAac-
0a, maipvovtag KAmoIEG (POPEG TN [10PPN Katappdaktn.

Kdabe mpoomdbela Twv EMOTNHOVWY VA avakdaAu-
wouv av umapxel {wn o€ évav mAavnTn EEKva ano
TO EPWTNHA AV 0 TAAVATNG AUTOG EXEL VEPO. TO Ye-
YOVOG OTL TO EPWTNHPA AUTO TiBsTal TPLv amo Kabe
aAAo avtavakAd tnv amAn aAnbela ot n {wr), Tou-
AdxioTov Omwe Tn yvwpiloupe, 6 Ba pmopouce va
onpoupynbei kat va datnpnBei xwpic Tnv UTapén
vepou.

Ma moloug AGYouG OHWE AUTO TO HIKPO HOPLO EXEL
1000 PeydAn onpaoia; To vepo, av Kat givat To 1o
OladedoPEVO UYPO Tou TAavATN (Ta 3/4 Tou mAavn-
N pag KaAumtovral amd vepod), ival Tautoxpovda
Kal To o 010ppubuo. ITIC 1OI0pPUBLEC paAloTa
(PUCLKOXNMIKEG 1OIOTNTEG TOU, TIOU Eival CUVETEL
NG MOAIKOTNTAG KAl TNG IKAVOTNTAG TwY Hopiwy
TOU va cuvdovtal Pe GEcHOUG UGPOYOVOU, KpuU-
Betatl n peyain BloAoyikn cnpacia tou.

Moleg givat Aotmdy ot 1010TNTEG TOU VEPOU TTOU TO
KablotoUv cucTatiko avamdomacta cuVOESEUEVO
He tn {wn;

1. To vepo avOiotatal, MEPICOOTEPO AMO KABe
dAAo yvwoTto Uypo, oTIG UeTaBoAEg tng Oep-
Hokpaociag tou. AmnoteAei OnAadn pia OXeTIKA
adpavn Oepuika ouoia.

Oa éxelg mMpoot€el iowg otl, otav Bpalelg vepo
o€ €va PETaAAIKO Ooxeio, Mpwta Beppaivovral ta
TOIXWHATA TOU OOXE(OU KAl PETA TO VEPO TTOU TEPL-
éxel. AvtiBeta, otav To doxeio amopakpuvOei amo
TNV €0Tia, TPWTA YUXOVTAL TA TOXWHATA TOU Kal
TeAEUTAio TO VEPO. AUTH N YVWOTH CUUTIEPLPOPA
TOU VeEPOU oeiAeTal otn PeyaAn OgpHUOXwPNTIKO-
TNTA TOU, TOU UE TN OElPd TNG EivVal CUVETIEL TWV
Og0UWY UGPOYOVOU.

To vepo, Tou Bpiloketal o€ UYPNAN TIEPLEKTIKOTNTA
o€ OAoUG TOug opyaviopoug, Bonbda oto va ma-
papével otabepn N E0WTEPIKN BEpUOKPACia TOUG.
‘ETol euvoouvtal ot MeTaBOAIKEG avTIOPAoELS,
ylati Sie€ayovrtal oe mePIBAAOV HE PIKPEG Ola-
Kupavoelg Beppokpaociag. Ot udpoBlot opyavicpoi
€L0IKA EMw@eAOUVTAl amo Tn OEPHOXWPNTIKOTNTA
Tou vepoU, ylati To mepBAAAov oto omoio {ouv
(wkeavol, Alpveg KTA.) Olatnpel OXETIKA otabepn
Beppokpacia.

. J

‘Otav undpxel Enpaaia...



2. AvamtUooel I0XUPEG OUVAUEIG GUVOXNG Kal
OUVA(ELAG Kal EXEL UEYAAN ETUQPAVEIAKN TAON.
Av a@pnoelg pe Tpocoxn éva Eupagakt otny eAeU-
Bepn empavela evog motnplou e vePO, Ba mapa-
TNPNOELG OTL aUTO emmAEEl. Mmopeig emiong €U-
KOAQ va OlAmOTWOELG OTL OUO AVTIKEIUEVOPOPES
TAGKEG avdapeoa oOTIG omoieg €xel mapepBAnOei
vepO OUoKoAa amoxwpilovtat. Ta 6Uo autd @alt-
VOUEVA Eival ATOTEAECHA TWV LOXUPWY OUVAHEWY
ToU ackouvTtal HETalU Twv Hopiwv Tou vepou. Ot
i01eg Suvapelg epgaviovral Kat PeTall twv popi-
WV ToU VEPOU Kal HopiwV AAAWY XNUIKWY EVWOE-
WV, TIOU £€X0UV UOPOPIAO XAPAKTNPA.

Mpdaypatt Ta popla Tou VEPOU, XApn OTOV MOAIKO
XAPAKTAPA TOUG, £AKOVTAl PETAEU TOUG UE LOXU-
pEg OUVApELg, TTou ovoudlovtal GUVALELG OUVO-
XNG. AOYW TV OXETIKA LOXUPWV OUVAPEWY CUVO-
XNG To VEPO avBiotatal otnv Mapauop@won tng
eNeUBePNG EMPAVELAG TOU, ONAadn Tapouctalel
HEYAAN eMpavelakn taon. H yeydAn emepavela-
KN Tdon tou vepoU e€nyel To YEYOVOG OTL PEPIKA
€vropa mePTAToUV OTNV EMPAVELA TOU XWPIg va
Bubilovrat.

Ot duvapelg mou avamtiooovtal PHETAEU Twy Ho-
pilwv Tou VEPOU Kal TWV Hopiwyv AAAWY CWUATWY
(m.X. vepo - yuaAi) Aéyovtal GUVALEIG CUVAWEL-
ag. Xapn o' autég Olatnpouvtal UYpEG ol EMpA-
VEIEG TWV KUTTAPIKWY HEPBPavwy, Ta oméppata
amoppo@olv vepd Kalt BAactavouv K.d. Me to
OUVOUAGOHO TWV OUVAHEWY GUVOXNG KAl CUVAPEL-
ag (TPWXOEON (PalvOUeva) EMTUYXAVETAlL N avu-
Wwon Tou vepou amod tn pida oto BAAOTO Kal ota
@UANA TV QUTWYV.

3. Exel yeyaAutepn mMUKvOTNTA OTNV Uypn an’
00N OTn OTEPEN KATdoTaor.

‘OAa ta uypd mapouctalouy EAATTWON TOU OYKOU
TOUG PE TNV WUEN. To vEPD OPWG Tapouctalel pia
Wlattepotnta. Katw amo tn Oeppokpacia twy
4°C 0 OYKOG TOU, avTi va EAATTWVETAL, auEavetat.

\_ /

Q¢ anotéAgoua twv 00wV UOPOYOVoU, Ta Lopla Tou
vepoU MpooKoAAwvtal o dAAa popla vepouU (OUVALEIG
ouvoxng). Ta popla tou vepou emiong oxnuatifouv Oc-
opoUg udpoyovou LE dAAa popla (OUVALEIG CUVAPELAG).
TeAIKA TO VEPO KIVEITAl TTPOG TA MAVW PECW TWV AEMTWY
ayyeiwv ToU QUTOU (TPIXOEIOEG (PaIVOLIEVO).

‘ETol otoug 4°C, TouU TO VEPO £ival akoun uypo,
£Xel geyaAUtepn MUKvOTNTA amo 6,tt otoug 0°C,
TTOU £XEL YETATPATIEL OE TIAYO.

MNa to Adyo autd o mayog O Bubiletal oto vePd
Kal amo@eUyeTal £T6L TO MAYWHA TOU TUBPEVA
Twv 6aAaccwy Kat 6Ang tTng umdAolnng palag tou
vepoU TwV AlPVwY Kal Twv Badacowy, mou Ba Ba-
vAatwve toug udpoBloug opyavicpoug.

/
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To maywpévo vepo eival Alyotepo
TIUKVO amo To Uypo VEPO, ylati ol O¢-
opoi UGPoYOVoU aToV Tdyo OnuIoUpP-
youv €va otaBepd, avoixto MALyua.
Eéaitiag autoU tO AlyOTEPO TUKVO
(otabepod) UAIKO emIMAEEl TAVw OTO
TIEPICOOTEPO TIUKVO VEPO. EEacipali-
{etal £T01 TOMOG OUVAVTNONG YIa TOUG
_J mykouivoucg (1) PUKIEG).




4. ‘Exel yeydAn OlaAutikn (kavotnta.

M amo TIG avemITUXEiG TPOOTIABEIEG TWV aAXn-
HIOTWY Tou Meoaiwva ATav n avakaAuyn evog
OlaAUTN KavoU va OlaAUEl OAEG TIC UTTAPXOUCEG
ouocieg. O1 MpoomabelEC AUTEG TTOTE O OTEPONKaAV
pe emrtuxia. ‘Egelve wotdoo n yvwon OTL To VEPO,
av Kat Ogv givat o amoAuTog OLaAUTNG, UTTOpPEL va
OlaAuoel £va TANB0G OLaPOPETIKWY OUCLWY.
XNUIKEG EVWOELG TOU KUTTAPOU, OTWG Ta AuTidla,
mou O¢ OlaAUovtdl oTo VEPO (UN TMOAIKEG EVW-
OELG), €MELON €XOUV TNV TACN VA amopakpUvovtal
amo Ta POPLa TOU VEPOU KAl VA CUCCWHATWYOVTAL
petall toug, xapaktnpilovial wg udpoPoBEeg
EVWOELG. ‘Omwg Ba Soupe apyotepa, N Taon autn
glval onpavtikn yla To oxXnUaticpo twv BloAoyl-
KWV HEUBPAvwy.

To vepo, xapn otn PEYAAn SLAAUTIKN TOU IKAVO-
TNTa, amoteAel £va €EAIPETIKO PECO UETAPOPAG
OUGCLWY OTO KUKAOQOPIKO KAl OTO QATEKKPLTIKO
oUotnua twv {WwV Kal oToug aywyoug LoTtoug
TwV QUTWY. MapdAAnAa opwg GlEUKOAUVEL Tn OL-
e€aywyn TWV XNUIKWV avtidpdoswy, Ol0TL ol oU-
oieg mou Bpiokovtal og SIaAupa Kivouvtal mepLo-
00TEPO eAeUBepa am' 0G0 Of OTEPEA KATAOTAON.
H kivnon auth e€ac@alilel peyaAltepn Xnuikn
OpacTIKOTNTA.

5. Aliotartai o€ 10vra.

‘Eva akOpn XapaktnploTiKO Tou VePoU, onpavtl-
KO yua tn {wn, gival n 61doTacn Tou O€ KATlovTd
udpoyovou H+ kat og aviovta udpouAiou OH-,
oUppwva pe v e&iowon (H,0 < H++ OH-). Emel-
0N OpwG n dldotaocn Tou VePoU Of LovVTa Yivetal
TAUTOXPOVA HE TNV EMAVEVWON TWV LOVTWY OE HO-
pla vepou, £vag EAAXIOTOG aplBpog Hopiwy vepou
(1 ota 554 skatoppupla uopla) Bpioketal MPAKTL-
Kda ot dlaotaon.

H oldotaon tou vepou, mapd To OTL gival avti-
OTPENTH Kal cupBaivel 6 PIKPO TOGOOTO Hopiwy,
maidel onuavtikd poAo oto paivopevo tng {wng,
Kabwg tOco n Ooun (KAl cUVEMWG N Asttoupyia
TwV OlAPoPwY EIOWV HAKPOHOPIWY) 0G0 Kal TIOA-
A£G amo TG OpACTNPIOTNTEG TWV KUTTAPWY ETN-
pealovral APeca amod TIG CUYKEVIPWOELG Twv H+
Kat Twv OH-.

ENEPTOZ OEYTHTA (pH)

0 6pog pH xpnotpomoBnKe yia mpwTn (popd amo
10 Aavo Bloxnuiko S.P.L. Sorenson, oto mAaicto
plag €pEUVAG ToU yia KaAUTEPEG ouvONKeg {Upw-
ong tng pmipag. H outnta evog SlaAupartog sivat

\_ /

Anodidtaén twv 0goUwY UOPOYOVOU TOU avamtuooo-
vial petal twv popiwv Tou VEPOU, Otav auto Eivai
uypo.

TO ATOTEAECHA TWY EAEUOEPWY LOVTWY USPOYOVOU
(H*). H ouykEvTpwon TwV LOVTIWY autwy eival ou-
Xva MoAU xapnAn. To &idL, yia mapddetypa, €XEl
OUYKEVTPWON TwV 1OVIwY udpoyovou 0.001 mol.
dm-3. O Sorenson oké@tnke otl To 0.001 pmopel
va ypagei wg 103 kat to 0.00000000000001 wg
10-14. Xtn ouvéxeld, yla eUKoAia, emeldn ot apld-
poi autoi eivat ducxpnaotol, ayvonos to 10 Kat To
peiov Kat Kpdatnoe to 3 Kal To 14 avrictoixa.

Aldpopa UAIKG pE 01apopeTIKO pH.
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AIAXYZH

Av og €va motnpl Pe vepO mpooTeDEl Pla otayova
VEPOUTIOYLAG, GE Alyo OAn n moocoTnTa TOU VEPOU
Ba eival xpwpatiopévn. Tu eivat aAnbsla autd
TOU KAVEL Ta pOpLa TNG VEPOUTOYIAG va OlaoTiE(-
povtal o€ OAO TO TOTAPL;

Ta popla Tng veEPOUTOYLdg, OTwg OAd Ta popld,
Bpiokovtal o€ pla kataotaon Olapkoug Kivnong,
mou €ival yvwotn w¢ Beppikn Kivnon. H pepo-
VWUEVN Kivnon €vOg popiou VEPOUTOYLAG Eival
Tuxaia. To oUVoAo OHWG TWV HOPIiwY TNG VEPO-
PTTOYLAC KateuBuveTal amo TNV MEPLOXN UWNANG
OUYKEVTIPWONG TPOC TNV TIEPLOXI) OTTOU N CUYKE-

vipwon givat xapnAn. ‘Etol dev apyei va xpwpa-
TIOTEl opolOpop@a OAn n MOcOTNTA VEPOU OTO
motnpL.

Ta popla TNG VEPOUTOYLAG METAKLVOUVTal «Kaba-
pa» amd To aploTEPO TUAKA Tou SlaAUUATOG, TIOU
€XEL PEYAAUTEPN OUYKEVIPWON, TPOG To Ot€lo
TUAMA, TIOU €XEL HIKPOTEPN GUYKEVIPWON. AUuTo
onuaivel OtL petakivnon yivetal kat mpog Tig 6Uo
Kateubuvoelg aAAd pe peyaAutepo pubuo amo
TNV MEPLOXN UYNANG CUYKEVTPWONG TIPOG TNV TIE-
ploxn XapnAng cuykevipwong. Kamote e€lowvo-
VTdl Ol CUYKEVIPWOELS. H petakivnon twv pHopiwy
opw¢ O0g otapatd, aAAd yivetatl e Tov idlo pubuo
Kdl TPOog TG 0U0 KATEUBUVOELG.

/
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2T0 CWANVa tng £1KAvag, Tou omoiou ta oUo PEPN
xwpilovtal amo pia nuimepatn HePBpAvn, £xouv
TomoBeTnBel, aplotepd, uATIKO OIAAUHA GAKXAPOU
Kal, 0e€ld, kabapo vepd. H pepuBpdvn, evw mTPE-
TeL TN OLEAEUON TWV HopiwV Tou VepPoU, eumodilel
N OEAEUON TWV HOpPiwY Tou cakxdpou. Ta popla
TOU vepoU Olamepvouv Tn PEPBPAvN Kat OlaxEo-
vTal amo to aplotepo OldAupa (sival apatdtepo,
EMOPEVWC AVAAOYIKA TIEPIEXEL TIEPLOCOTEPA HOPLA

4 )

vepoU) POG To O£€L0 (Eival TUKVOTEPO, ETTOUEVWG
avaloylka TEPLEXEL AlyOTEPA HOPLd VEPOU), HE
amotéAecpa tnv avénon tou Oykou tou. H peta-
Kivnon vepoU amo to apalotepo SldAupa (utoto-
VIKO) TIPOG TO TUKVOTEPO OLAAUMA (UTTEPTOVIKO)
ouvexiletal, womou va £lowbolV ol CUYKEVTPW-
OELG OAKXApou Twv OUO0 OIaAUMATWY, TOU TAE-
ov xapaktnpilovial wg tootovikd. Otav cupBel
auto, TOTE ol pubpol PE TOUG oToioug Ta popla
TOU vePOU PETAKIVOUVTAL Ao TO £Va TTPOG TO AAAO
OldAupa €lowvovTat.

4 )




IZXYPOI OMOIOMNOAIKOI AEZMOI ZTA BIOAOT'IKA MAKPOMOPIA

Mia katnyopia xnuikwWv Gg0LWY, TOU avantuooovIal HETa&U TwV MAQyIwV opadwV R Twv auivo&Eéwy Kai petéxouy padi
LE TI¢ duvaueig Van der Waals otn d1auop@won tng tpitotayous 0oung Twy MPWIEIVWY, gival ol 0eopoi S-S (Beloyépu-

peg). Mpokeital yia 16Xupoug opolomoAlkoUg OgoLIoUG.

AZOENEIXZ ETEPOIMOAIKOI AEZMOI
2TA BIOAOI'IKA MAKPOMOPIA

Avvdpeig Van der Waals (Bav vtep BaAg).
M'vwpiloupe OTL Ta e Kivouvtal yUpw amo Tov Tu-
pAva ONUIOUPYWVTAG TO NAEKTPOVIKO VEQPOG. X€
AToUd OPIOPEVWYV OTOIXEIWY, OTWG Ta aAoyovd,
AOYW TNG Kivnong autng mapatnpeital mpocwpLvn
OUYKEVTPWON TOUG OE Hld TIEPLOXI) TOU ATOMOU.
To alvVOPEVO AUTO EXEL WG ATTOTEAECHA OPLOPEVA
ATOUA AUTWY TWVY OTOIXEIWY VA PETATPETOVTAL O
mapodikda NAEKTPIKA OlmoAa.

Ta dimoAa dtopa emdyouv tn onploupyia Kat dA-
Awv TETOlWY OIMOAWY OF YEITOVIKA TOUC AToud.
MeTafl twv OimoAwV avantuooovtal NAEKTPIKES
OUVAPELG, EAKTIKEC I} ATMWOTIKEG, TOU Oovopdalo-
vtal duvapelg Van der Waals (Bav vtep BaAg). Té-
TOLEG QUVAUELG CUMHETEXOUV OTN OLAPOPPWON TG
TPLITOTAYOUC OOHNG TWV TTPWTEIVWV.

YopowoBot dsopoi

‘Onwg Kat ot duvapelg Van der Waals, sivat acBeveig
Xnoi decpoi. Anploupyouvtat, 6tav to H,0 e€a-
vaykadel Tig udpowoBeg oAdES Hopiwy va TTPOcEy-
yilouv petagl touc.

Ot Osopoi autol £€xouv 0laitepn onpacia yla To
OXNUATIOHO TWV KUTTAPIKWY HEUBPAVWY.

TO ®AZMA ATNOPPODHZHZ
MIAZ OYZIAZ

Eav tomobsticoups éva XpwpaATIoTd Uypo HEca
og €10IKO Ooxelo Kal To OOXelo auto TomoOsTNOEL
OTNV TOPEId TWV PWTEIVWV AKTIVWV AeUuKoU Qw-
106G, Oa amoppo@oeL amd To AEUKO WG OPLOPEVA
xpwpata. Epdcov avaAucoupe pe éva mpiopa to
UTTOAOLTTO (PWC TIOU Byaivel amd to £yXpwo uypo,
Ba mapoupE To PAcHa amoppoOPnNCNg Tou.

/

~N

To paopa tou opatol PWTOG.






Ae€lAoylo opwv
Ae€IAOYI10 OpwV
Ae€IAoylo opwv

Ae€iIAoylo opwv
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d

AyyeAMag@opo RNA (mRNA): Eidog RNA, mou petagépet Tny mAnpogopia yia tn oUvOson piag moAu-
menTIdIKAG aAucidag amo to DNA ota piBoowparta.

Adevivn: Alwtouxa Baon twv VOUKA£OTISiwY, TOU AVAKEL OTIC TTOUPIVEG.

ADP (Sipwopopikn adsvooivn): NoukAeotidlo, mou amoteAsitat amd adevivn, piBoln kat duo Qw-
OPOPIKEG OUADEG.

Adpd evdomAacuatiko Giktuo: To £vOOTAACUATIKO OiKTUO TIOU TIAVwWw OTNV €EWTEPIKA EM@PAVELA
TwV aywywy Tou Bpiokovtal piBoowyartd.

AdeA@ég xpwpartideg: Koviég, Taxiég Talvieg amd VOUKAEoTpwTEivn, twv omoiwv to DNA @épel
TAUTOONUEG YEVETIKEG TTANPOPOPIES. TUYKPATOUVTAL GTO KEVTPOUEPIOLO.

AepoBla avamvon: KataBoAikn oladikaocia, mou xpeldletal oEuyovo Kal 0EEIOWVEL, T.X., TN YAUKO-
{n ot 610&&idlo Tou avOpaka Kat vepo, ameAeubepwvovtag ATP.

AKTiVN: ZQAIPIKN TPWTEIVN, CUCTATIKO TWY PIKPOVISiwY.

AAkooAIKn 0pwon: AvagpdBla avamvon, mou yivetatl ot {Upeg. Méow autng tng PETABOALKAG
TOPEiag TO MUPOCTAPUAIKO 0EU PeTaTpEmeTal o atBavoAn kat 6logeidlo Tou avepaka.
AAANASpop@a yovidia: Movidia, mou edpalovtal otny idla B£on TwV OPOAOYWY XPWHOCWHATWY,
gAéyxouv Tny 0la 1010TNTa, Pe ToV (010 N OLAPOPETIKO EVOEXOHEVWG TPOTIO.

AptvogU: Aopikog AiBog (LOVOHEPEG) TwV TTPWTEIVWY, TTOU amoteAsital amo £va datopo H, pua apt-
voudda, pla kapBouAopdda Kat pia MAeUpIKn opada (R), evwpéva ¢' €va Kolvo atopo avepaka.
Apuldon: Tomog evlUpou, Tou OlacTd To AuuAo.

ApulomAdotng: MAactidlo, Tou amobnkeUsl apulo.

AvaBoAIopAG: TKENOG TOU PeTABOALOHOU, KATd ToV omolo Yivetal cUvOEon oucLwy amd amAoUCTEPES
HE KatavaAwon cuvibwg evépyelac.

Avaywyn: H mpocAnwn nAektpoviwv amod éva atopo i n cUvOson Tou pe udpoyovo.

Avadpactikn avactoAn: Alakoth plag HeTaBoAIkng 000U amd Tn CUCCWPEUGN £VOG TEAIKOU TIpOolo-
v10G. To TeAIKO TPOoidV avacTtéAAeL T dpdon evog amod ta apxikda év{upa tg odou.

AvaepoBia avanvon: Aladikacia, mou yivetal xwpig ouyovo.

AvaotoA£ag (evfUpou): Ouaia, mou avacTtéAAeL, €ite povipa eite mapodikd, tn dpdon evog evlUpou.
Avaouvouacpévo DNA: MAaopidiké DNA evwpévo pe turiipa DNA amo évav aAAo opyavicpo.
Avdgaon: To tpito 6Tddlo NG Hitwong, Katd To omoio SlalpEiTal TO KEVTPOUEPISLO Kal ol XpwHaTi-
0&G KIvouvTal TPog TOUG avTifeToug mOAoUG.

Avdpaon |: ZTadlo Tng mpWING HEWTIKAG OlaipeEoNG, KATA TO OT0i0 £va OHOAOYO XPWHOoWUA TTAEL
TPOG ToV €vav MOAO Kal To AdAAo TPog Tov dAAo.

Avapaon Il: Ztado tng dsltepng PELWTIKAG Slaipeong, KATA To omoio Slalpeital To KEVTpopEPIOLlo
Kal JETAKIvoUvTal ol XpwHATIOEC TTPOg TOUG avTiBeToug mOAOUG.

Av10v: ATopo 1} cUYKPOTNUA ATOHWY HE APVNTIKO NAEKTPLKO (POPTIO.

AvoIKTO oUoTtna: ZUVOAO UMKWV TUNHATWY GE MKOIVWYid PE TO TEPIBAAAQY, HE TO OO0 avtaA-
Adooet UAN Kal evépyela.

AvtikwOiKovio: Tpldda Bdoewv oto RNA, mou gival cUUTIANPWHATIKA HE TO KWOIKOVIO TO OToio
«OlaBadlel» kabe popd to piBocwua.

Amoévlupo: To €vlupo xwpig to cuvéviupo.



AmoikodounTtiG: ETepoTpo@og opyaviopog, mou maipvel eVEpyela amod Tn SLACTIAGH OPYAVIKWY OU-
OlWV OE avOPYaveg.

AmAo£101g opyaviopog (1n): O opyavicpog Tou oToiou To KABE XpwHOoWHA avTiTpoowTeUeTal Hia
popd.

ATpaKTOG: IXNUATIOHAG, TTOU EP@avieTal Katd Tnv KUTTApIkn Oldipeon Kat CUMBAAAEL otn Slavopn
TWV XPWHOOWHATWY oTa Buyatplkd KUtTtapd.

Autotpo@og opyaviopog: Opyaviopog, TToU PETATPETEL AVOPYAVES EVWOELG OE OPYAVIKEG, XPNOLHO-
TOLWVTAG WG TTNYN EVEPYELAG TO PWG (PWTO-AUTOTPOPOC) N TN XNHIKA EVEPYELA (XNHELO-AUTOTPOWPOG).

B

BaktnploxAwpo@UAAEG: DwTOXpWOTIKEG, TTOU Bpiokovtal otd pwTocUVOETIKA Baktnpla.

Y

G1: Ztdd10 NG YecO@aong, Katd to omoio mapatnpsital augnuévn JeTaBoAkn dpactnpldtnta.
G2: Ztadlo TG HECOMAONG, KATA TO OTTOI0 TO KUTTAPO AGXOAEITAL HE TIG TEAEUTAIEG TPOETOIPAGIEG,
TPV TPOXWPNOEL 6Tn dlaipeon Tou.

FaAaktikn {UpPwon: H petatponni tng YAUKOlng o OU0 popla YaAakTikoU o€€og, Tou yivetal ot
avagpoBla Baktipla Kat Katd tnv €vtovn Puikn cucmaon.

FaAaktiko o§u: Opyavikd ofU, Tou mMapdayetal Katd tn yaAaktikn {Upwon.

FaAaktoldn: Movooakxapitng pe €€ dtopa dvBpaka (€€07n), mou amoteAsi GOUIKO CUCTATIKO TNG
Aaktolng.

Fapétng: KUttapo, mou TEPLEXEL TO HICO APIOUO XPWHOCWHATWY TWV CWHATIKWY KUTTApwY, OnAd-
0N €va xpwuoowia amo Kabe {euydpl. Mpoépxetal amo tn peiwon.

Fevetikog KwaIKag: O KWOIKAG TTOU Hag GiVEL TIG avTIoTOXiEG HETAEU TwV OLAPOoPwWY GUVOUAGHWY Ol
oToiol amoteAoUV Tpelg OladoXIKEG Baoelg tnG aAucidag Tou mRNA kat twv 20 aptvo€Ewy.
Fevotumog: To cUVoOAO TwV YoVIdiwy £vOG ATOPOU N €VOG KUTTAPOU.

Grana: OUAakosl0n TomoBeTNUéva To £va TAvw oTo aAAo. X' autd BpiokovTtal ol (PWTOXPWOTIKEG.
FukepdAn: Opyavikn évwon (Tplddn), Tou amoteAel GOUIKO CUOTATIKA AUTISiwY.

Fukoyovo: ‘Evag amd toug Kupldtepoug udatavOpakeg, mou amodnkKeUETAl OTO NTIAP KdAl GTOUG
pUG.

MAukodn: Movooakxapitng pe €€ dtopa avbpaka (€04n), mou amoteAel SOHIKO CUCTATIKO OloaKXd-
PITWV, TOAUGAKXAPITWY Kal AAAWY OUGLWV.

FAUKOKAAUKAG: ZTpWHA OALYOOAKXAPITWY, TOU BpioKeTal oTnV eEWTEPIKN EMPAVELQ TNG TTAACUA-
TIKAG pEUBpPAvNC.

FAuk6Aucn: MetaBoAikn 0d0¢, Katd tnv otmoia n YAUkKodn diacmidtatl o Guo HOpLd TTUPOCTAPUALKOU
o€foc amodidovtag ATP.

FAuKoTpWTEIVN: ZUVOETN MPWTEIVN, TTOU TTEPIEXEL OTO POPLO TNG CAKXAPA.

Fovidiakég HETAAAAEELG: AAAAYEG TOU YEVETIKOU UAIKOU, TTOU TIPOEPXOVTAL Ao KATold aAAayn Twy
Bdoewv oTo pOpLo Tou DNA.
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FoviSlakog Tomog: MeveTikn meploxn otnv omoia edpdalovtal tTa aAANAOHOPPA TOU EAEYXOUV TNV
{0la 1010tnta.

Fovidio: TuRua DNA pe cuyKekpluévn aAAnAouxia Bacswy, To omoio PTopEi va petaypagei.
Fouavivn: Alwtouxa BAon Twv VOUKAEOTIOIWY, TTOU AVAKEL OTIG TTOUPIVEG.

Agco&upiBAln: Movooakxapitng pe mEVTE Atopa avBpakd, cuoTatikd Twv 0eC0EUPIBOVOUKAEDTL-
Olwv.

Asco&upiBovoukAeoTtiolo: NoukAeotiolo, mou amoteAeital amd decouptBAln, amo éva £wg Tpia
HOpla pwo@oplkoU oEog Kat amd pia alwtouxa Bdon (adevivn, youavivn, Kutooivn, Bupivn).
Agutepotayng dopn: To 0eUTEPO EMIMESO OPYAVWONG TWV TPWTEIVWY, OTOU N MTOAUTIEMTIOIKN aAu-
ci0a amoKtd £ite EAIKOELON £(TE MTUXWTH HOP®N.

Awamvon: H Sladikacia amwAelag Tou vepoU amd ta oTtopata tng emMOEPHIOag Twy QUTWY.
Aldxuon: H kivnon twv popiwv amd meplox UPNANRG CUYKEVIPWONG OE TEPLOXN XAUNANRG CUYKE-
VIpWOonG.

Awremntidlo: Moplo, mou amoteAeital amd dUO auvoEEa cUVOEDEPEVA LE TIETTTIOIKO OECHO.
AmA0£10QG opyaviopog (2n): O opyaviopog TOU OTmoioU TO KABE XpWHOCWHA aAvILTPOoWTEUETAL
0U0 (popEG.

Aloakxapitng: Yoatavbpakag amd 6uo HoVOCaKXapiteg, TTou pmopel va eivat n yAukaln, n @pou-
Ktoln Kat n yaAaktoldn.

DNA (Aec0SupiBoVOUKAEIVIKO 08U): NOUKAEIVIKO 0EU, TTOU amoTEAEL TO YEVETIKO UAIKO Kal KATEU-
BUvel TN cUVBeoN TMPWITEIVWY oTa KUTTAPd.

DNA moAupepdon: 'Ev{upo, TTOU GUHHETEXEL GTOV QUTOOUTAAGLAGHO Tou DNA.

Auvapelg ouvagelag: Ot OUVANELG TTOU avamtuooovtal HETAEU Twv Hopiwy ToU VEPOU Kal AAAWY
€10wV Hopiwv.

Auvapelg ouvoxng: Ot Suvapelg Tou avantuocovTal HETAEU Twv Hopiwy Tou vepou xdpn otov To-
AIKO XapaKTApd Tou.

EAaopdrtia: Mepovwpéva BUAAKOELSH OTO OTPWHA TOU XAWPOTAACTN, TTOU MEPIEXOUV (PWTOCUVOE-
TIKEG XPWOTIKEC.

EvOidapeoa vidla: JUCTATIKA TOU KUTTAPLKOU OKEAETOU pe SLApETpo evOldpecou peyéBoug amd au-
AV TWV HIKPOSWANVIOKWY Kal TWV HIKPOIVISiwV.

Evo00eppun avtidpaon: Xnuikn avtidpacn, mou amoppo@d eVEPYELd.

Eviokuttwon: H slocaywyn HEYAAOHOPLAKWY OUGLWY KAl HIKPOOPYAVIoHWY oTd KUTTapa He t on-
poupyia weudomodiwy.

EvOopugpBpaviko cuotnud: ZUoTNHA HEPBPAVWY OTO KUTTAPOTAQCHA TOU EUKAPUWTIKOU KUTTAPOU,
mou cuva£ovTal AElToUpYIKA. MeptAapBavel to evoomAdopatiko diktuo, To cUumAsyua Golgi, ta Au-
COOWHATA, TA UTIEPOELIOIOCWHATA KAl TA KEVOTOTILA.



EvOomAdopatiko GiKTuo: ZUVOAO aywywv Kal KUOTEWY, Tou Olaoxilel Kal OlauePIoPatomolel To
KuttapomAaopd. Alakpivetal oto adpd Kat oTto Acio.

Evépyela evepyomoinong: H eAAxiotn evépyela mou MPEMEL va MPoocAdBouv ta avtidpwvtd, yida va
Eeklvnoel n avtidpaon.

EvepynTIKn PETA@OPA: MeTa®opd ouclwy amo MEPLOXN XAPNANG CUYKEVTPWONG GE TIEPLOXN UWYNANG
OUYKEVTPWONG HE KATAVAAWGN EVEPYELAG.

Evepyo Kévipo (evlUpou): To pépog tou ev{Upou oTo oToio yivetal n cUvOESN HE TO UTTOOTPWHA
N TA UTTOCTPWHATA, HE ATOTEAEOUA TN OLlEUKOAUVON TG XNHIKAG avtidpacng tnv omoia to év{upo
KaTtaAuUeL.

"Evqupo: MpwTeivn Pe KATAAUTIKEG IO1OTNTEG.

E€e18ikeuon (ev{Upou): H 1010tnta twv ev{UPwY va KAataAlouy cuvABwg pla amAn Xnuikn avtidpa-
on N pla oglpd amo MOAU GUYYEVIKEG avTIOPAOCELC.

E€wOepun avtidpaon: Xnuikn avtidpaocn, mou amodidel EVEpPYELd.

E€wkUtTtwon: H avtiotpopn mopeia tng evOOKUTTWONG. X' AUTAY £va KUCTIOIO CGUVIAKETAL PE TNV
TAaopatikn JePBpAavn Kat amoBAAAEL TO TEPIEXOUEVO TOU.

Emdeppida (@UAAwWYV): EEwTEPIKOG OXNUATIOUOG Ao KUTTAPA, TTOU TEPIBAAAEL TO HEGOPUAAO Kal
apnvel avoiypara, ta otopara.

Emxiacpog: H avtaAAayn XpwHOCWHIKWY THNHATWY PETAEU TwV HN A0EAQWY XPWHATIOWY TWV OpO-
AOYWV XPWHOCWHATWY.

Etepdluyo: Atopo 1) KUTTApO Tou 0Toiou Ta AAANAGHOP@A TTOU UTIAPXOUV O€ €vav 1} 0€ TIEPLOCOTE-
POoUG YovidlakoUg TUTIoUG eival OlapOpPETIKA.

Etepdtpo@og opyaviopog: Opyaviopdg ({wikog i pUKNTag), mou e€acyaliel tnv Tpo@n Tou Katd-
VaAWvovTag AAAoUG opyaviopoUg 1 opyavika UAIKA TOuG.

EUKapuwTIKO KUTTAPO: TOo KUTTAPO TO OT0I0 €XEL CXNUATIOHEVO TTUPKVA.

Eupevida: ‘Eva ouvexEg adlaBpoxo UHEVIO, TTOU KAAUTITEL EwTEPIKA TNV emMOepUida KAl TOU oToi-
OU TO TAX0G KUpdiveTal avaloya PE T cuvOnKeg Tou mepIBAAAOVTOG.

Z0peg: MovoKUTTapOL HIKPOOPYAVIoHOi, TTOU AVKOUV OTNV KATNyopid TwY HUKATWY Kal (PEPOUV O
mEpAg tnv aAkooAkn {Upwon.

ZOpwon: MetaBoAkn mopeia, Katd tnv omoia mapdayetal ATP amd tnv o€eidwon opyavikwy eVWoe-
WV XWPI¢ TNV Tapoucia ofuyodvou.

0

OuAakosldn: MemAatuopéva pepBpavwon KUOTIOIA 0TO OTPWHA Tou XAwpomAdoTtn.
Oupivn: Alwtouxa Bdon Twv 6e60EuplBOVOUKAEOTISIWY, TTOU AVAKEL OTIG TTUPIHLOIVEG.
Opuyivn: ‘Evlupo, Tou Tapayetat amod 1o MAYKPEAS Kal USPOAUEL TTPWTEIVEG.
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l

16v: DopTIoPEVO ATOHO 1) GUYKPOTNHA ATOHWY.

16G: Mikpoopyaviopog Xwpig KUTTApIkn dopn, mapdoito Twy {wwy, TwV QUTWY, TwV HUKATWY Kal
Twv Baktnpiwv.

lotoveg: Mpwrteiveg pe Baolkég 1IO10TNTEG, TOU Bpiokovtal otn Xpwpativn.

K

Kapotévia: OwToouvOETIKEG XPWOTIKEG, TTOU Bpiokovtal ota BUAAKOEISH Tou XAWPOTAJoTN Kal
amoppo@oUv KUpIiwg TNV UTTAE aktivoBoAid.

Kapuotumog: H ameikovion Twv XpwHOCWHATWY, OTou (divetal o aplBpog, To YEyeBog Kal To oxn-
Ha TWV XPWHOCWHATWY £VOG 0pyavicpou.

KataBoAlopog: IkEAOG Tou PetaBoAlopoU, KATd To omoio yivetal dlaomacn cUVOETWY OUCLWY OE
amAoUoTepeG, e ameAeubEépwon ouvnBwe evEpyeLlag.

KataAutng: Oucia mou emTaxuvel gla Xxnuikn avtidpaon.

KatavaAwtng: Opyaviopog, mou O pwTooUVOETEL.

KatavaAwtng mpwtng Taéng: Opyaviopog, Tou TPEPETAL ATIOKAEICTIKA HE QUTA.

KatavaAwtng dgutepng Tagng: Opyaviopog, Tou TPEPETAL PE OAPKOPAYOUG 0PYAVIGHOUG.
Katappaktikd KUttapa: ‘Eva {euydpl KUTTApwy, mou mepBAAAEL KABe oTopa tng emdeppidag Twy
PUTWV.

Kevotoma: Kuotidia, mou meptBaAAovtal amo anAr otolxelwdn pePBpavn Kat mepléxouy éva udda-
TwWiEC UYPO. X' AUTO UTIAYOVTal Td MEMTIKA, TA CPUYHWAN Kal Td XUPOTOTId.

Kevtpopepidlo: IXNUATIOHOG OTO XPWHOCWHA, TTOU CUYKPATEL TIG AOEAPEC XPWHATIOEC.
Kevtpoowpdatio: Opyaviolo ota {wikd KUTTapa, mou amoteAsital amd ta kevtpUAAa. Eivat umreBu-
VO Yl TO OXNHATIOHO TWY HIKPOCWANVICKWVY.

Kuavo@ukog: MpokapuwTiKOg opyaviopdg, ou KAvel Tov idlo Tumo @wtooUvBeong HE Ta QuTd.
KUKAIKN wTo@wo@opuliwon: XTddlo g PWTEVAG pAong TNG @pwTtooUvOeong, Katd To omoio
mapaystatl ATP.

KUKAOG Ttou KITpIKoU 0§£0G (KUKAOG Tou Krebs): Xtnv KUTTAPIKN avamvon, n Kadon Tou JETacxn-
HATIOPEVOU TTUPOOTAPUALKOU 0E£0C (eVwHEVOU pe oUVEVIUHO A o€ akeTuAo-cuveEVIUPo A) pe pa
oElpd MOAUTTAOKWY XNUIKWY avtidpdoswy. Amo tnv kalon mapdayestatl 6loeidlo Tou avlpaka Kat
udpoyovo.

Kuotidlo: ZQaiplkog 6XnUATIGHOC amd oTOIXELWON PEPBPAVN PHECA OTO EUKAPUWTIKO KUTTAPO.
KuttapomAaopartiki diaipeon: H dwaipeon tou kuttapomAdopatog. H kuttokivnon ota {wikd KUT-
TApa Yivetal Je TEPUPEPIKT AUAAKWON, EVW OTA (PUTIKA UE TO OXNUATIOHO QPAYHOTAAOTN.
Kutoxpwpa: MpwTteivn, Tou TEPIEXEL OTO POPLO TNG GIONPO KAl XPNOWEUEL OTN PETAPOPA NAEKTPOVIWV.
Kuttapiko toixwpa: AvOekTIKO eEwTEPIKO TTEPIBANUA, TO OTOI0 OTA PUTA ATIOTEAEITAL KUPIWG AT
Kuttapivn.

Kuttapikog KUKAOG: To XpoVvIKO Olactnpa mou pecoAaBel amo tn otiypn mou Oa Siaipebei to uka-
PUWTIKO KUTTApO ot OU0 Buyatpikd, £wg tn OTIyUn Tou ta Buyatpikda kuttapa Ba dwaipebolyv Kat



maAL. MeplAapuBavel tn HEGO@ACN Kal TNV KUTTAPIKA dlaipson.

Kuttapo: H doptki Kat AElToupytkn povadd, mou eKONAWVEL TO @AVOpEVO TNG (wNG.
KuttaponmAacpa: O XxWpog EWTEPIKA TNG TAACHATIKAG HEPBPAVNG.

Kwdikovio: Mia cuvexng tplada Bacswv tou mMRNA, Tou KwOIKOTIOLEL £VA CUYKEKPLUEVO apLvogU.

A

Agio evoomAacpatikd Siktuo: EvoomAacpatiko 6iktuo, mou O pépel piBoowpata. H Asitoupyia
Tou oxeTiletal pe tn oUvBeon AUmSIWY Kal TNV eE0USETEPWON TOEIKWY OUCLWV.

Awmapa o§éa: Opyavikd o&éa, mou mMpokUTTOUV amo tnv udpdAucn twv Atmdiwy.

Awmidia: Ouocieg, Tou mePLEXOUV GTO HOPLO Toug avBpaka, udpoyovo Kal oEuyovo. ITnv Katnyopia
auth avnkKouv Ta oudETepa AlTN, TA WO@OALTIOIA KAl TA OTEPOELON.

Airaon: ‘Evqupo, mou KataAUel Tnv udpoAucn Twv AUTSiwy.

Aucoowpa: Zeaipiko opyavidlo, mou mepiéxel UdpoAuTika Evqupa. H kUpla Asttoupyia Toug ivat n
TEWYN PHEYAAOHOPLAKWY OUCLWY AAAd Kal HIKPOOPYAVIGHWY.

=

Meiwon: Kuttapikn dlaipeon, Katd tnyv omoia mapdyovtal KUTTapd HE To oo aplBpd XpwHOoWHA-
TwV, Yld va Yivouv YapETeg.

Meco@aon: H peyaAltepn amo TIg PACELG TOU KUTTAPIKOU KUKAOU, TTou Xxwpiletal o€ Tpia otadla,
to G1, to S kat to G2.

Meco@uAAo: O xwpog oto PUAAO avauecd otny TAvw Kat otny KAtw emdeppida. Ta KUTTapd tou
(PWTOGUVOETOUY.

MetaBoAIkn 0060G: AkoAouBia ev{upikwy avtidpdoewy, Katd tny omoida To mpolov tng plag eviupt-
KNG avtidpaong XpnoleUel w¢ UTOOTPWHA TNG AAANG.

Metaypaen: H diadikacia katd tnv omoia to DNA kateuBuvel tnv mapaywyn tou RNA.
MetaAAa€n: KAnpovounotun aAAayn tou YeVeTIKoU UALKoU.

Metagaon: To 6eUTEPO O0TAGLO TNG HITWONG, KATA TO OTO0I0 TA XPWHOCWHATA TOToBsTOUVTAl OTO
loNUEPLVO emimedo Katd tuxaio Tporo.

Metapaon I: H petagaocn tg mpwtng HELWTIKNAG dldipeong, Katd tnv omoia ta {euyn Twv oJoAoYwY
XPWHOCWHATWY TOTOBETOUVTAL GTO (GNHEPLVO EMITEDO OE GTIXOUG.

Metagaon ll: H petdgpaon tng deUtePNG PEIWTIKAG dlaipeong.

Metapopiké RNA (tRNA): Eidog RNA, mou petagépel ta apivoéa Kat ta Tomobetel amévavtl otny
TPLada 6ladoxIKWyY Bacswy tou mMRNA.

Metagpaon: H petatpomn Tou YeVETIKOU PnvUPATOg amd T YAWCod TwY 4 BAGEWY TWV VOUKAEOD-
TWOiwv otn YAwooa twv 20 apivoéEwy, dnAadn n dladikacia pe tnv omoia amd to mRNA mpayparo-
moleital n oUvOeon tng moAumemtidikng aAucidag.

Metouciwon: H kataoctpon g Tplodidotatng Gopng Hlag mpwTteivng amd akpaisg Tipég tou pH
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Kal Tng Beppokpaociag.

Mntpa: H maxuppeuotn pdla péoa amod TNV ECWTEPIKA PEUBPAVN TwWV HITOXOVOPIWY.

Mikpoividla: ZUGTATIKA TOU KUTTAPIKOU CKEAETOU, TTOU amoTeAOUVTAL A0 TNV MPWTEIVN aKTivn Kal
GUHHETEXOUV OTNV KiVNon TOU KUTTAPOU.

Mitoxovdplo: Opyavidlo, TTou TTapayel EVEpyeld oTn Hop@n tou ATP.

Mitwon: ‘Evag tumog KUTtapikng dlaipeong, Katd Tov omoio mapdyoviat 6uo Buyatpikd Kuttapda
Tou eival YeEVETIKA dpold.

Movopepég: H dopikn Hovada twv TOAUHEPWY.

Movooakxapitng: Yoatavbakag, mou amoteAsital amd 3 dtopa avbpaka (tptodn) i amod 5 dtopa
avBpaka (mevroldn) n amd 6 dtopa avopaka (e€0ln).

Muocivn: MpwTeivn, cUCTATIKO TWV HUTKWY KUTTAPWY.

\4

NAD (VikoTtivapivo-adevivo-O1vOUKAEoTiON0): Tuvéviupo, 0EKTNG udpoyovwy (H+e").

NADP (ViKoTIvapivo-adevivo-01VOUKAEOTIOI0 puwo@oplKo): Tuvévlupo, OEKTNG UdPOYOVWY
(H*+e"), ToU CUUHETEXEL OTN PWTOoUVOESDN.

NoukAgivika o€€a (DNA kat RNA): Makpopodpta, mou anoteAoUvTdl amd VOUKAEOTIOL0.
NoukAgoTiolo: Xnpikn €vwon, Tou amoTeAEiTAl amd pia £wg TPELG PWOPOPIKEG OPAdEG, amo pid
mevtodn (CAKXapo He MEVTE ATopa avBpaka) Kat pia opyavikn alwtolxa Bdon.

O

OAoévlupo: To cuvévlupo padi pe to amoévlupo.

OpoAoya XpwHoowHatd: Zeuydpl XpWHOCWHATWY, TOU £ival Opold 68 oXNpUa Kat Jéyebog, £xouv
TA KEVIPOUEPIOLG TOUG oTnV i0la B£on Kal mePLEXOUV yovidla, Tou eA£yxouv Tnv idla 1d10tnTa.
O&e16oavaywyn: Zuvouacpog avtidpdcswy ofeidwong Kal avaywyng.

O&eidwon: H agaipeon nAsktpoviwy amoé éva atopo ri amo éva poplo.

0&10wTIKNA PWOoPOopUAiwon: ZTAdlo TNG KUTTAPIKNAG avamvong, mou meplAapuBavel ofsidoavaywyt-
KEG avTIOPACELG CULEUYHEVEG PE TO OXNUATIOHO ATP.

Opyavidla: AopEG OTO KUTTAPOTTAAOHA TOU EUKAPUWTIKOU KUTTApoU. KaBéva amd autd eival Ikavo
Yld Pla GUYKEKPIPEVN AstToupyia.

OpyavwTtiAg mupnviokou: Mukv tvwdng TEPLOXN TOU TUPNVIoKou, Tou Snploupyeital amd Tn ouve-
VWON TUNHPATWY OPICHEVWYV XPWHOCWHATWY.

OupakiAn: Alwtouxa Baon twv pIBOVOUKAEOTIOIWY, TIOU AVAKEL OTIG TUPLHIOIVEG.
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PCR (aAuowtn avtidpaon mMoAUheEpAcng): TEXVIKN HE TV omoia £va omolodNmoTe Tunpa DNA moA-
AamAacialetal taxutata oto GOKIHAOTIKO GwAnvd.

Madntikn petagopd: TUTOG HETAPOPAG OUCLWY HECW TNG HEUBPAvNG, Tou dlakpivetal otn Siaxuon
Kal TNV WOHwWOon.

MNapaywyadg: PwToouvOETIKOG 0pyavIoHOG, TTOU TAPAYEL OPYAVIKEG EVIIOELG XPNOILOTOLWVTAS avop-
YAveg Kat Tnv nAlaKn aktivoBoAia.

Mevtoldn: Movooakxapitng pe 5 dtopa avlpaka oto HopLo Tou.

Mentid1kog 30pOG: XNUIKOG Oeopdg, TTou oxnuatidetal amo tnv évwon U0 AUIVOEEWY HE amEAEU-
B€pwon vepou.

Mewivn: 'Ev{upo, mou Tapdaystal amod To 6TOPAXL Kal USPOAUEL TPWTEIVEG.

MAaopatikn pepBpavn: To mePIBANPA AVAPESA OTO KUTTAPOTAQCUA KAl OTO £EWTEPIKO TEPIBAA-
Aov. Eival ekAekTIKa dlamepartn Kat AEIToUpYEl wg OEKTNG PNVUPATWY.

MAaotidia: Katnyopia opyavidiwy ota @UTIKA KUTTApd, TToU TPoEPXovTdal amo Ta mpomAdaotidia. X'
auTA avnKOUV ol AHUAOTIAAOTEG, Ol XAWPOTIAQCTEC K.d.

MoAupepEg: Makpopdplo, Tou amoteAsital amd OpOLEG UTTOHOVADEG (HOVoUEPH).

MoAumentidikn aAucida: MoAupepég amo apivoléa.

Moupiveg: Opyavikd popla, mapaywyda Twy omoiwy eivatl ot alwTtoUxeg Bdoelg adevivn Kat youavivn.
MpokapuwTiko KUTTapo: To KUTTapo mou O€ SLABETEL OXNUATIOHUOUG Ol OTToioL va amoteAolvTatl amd
OTOIXELWON PEPBPAVN (EKTOG TNG TAAGHATIKAG).

Mpdaon: To MpwTo 6TASI0 TNG HEWWTIKAG Slaipeong, Katd to omoio epgavidovral ta XpwHoowd-
Ta Kal apxilel va oxnuatidetal n Atpaktog.

Mpdwaon I: Mpégaon NG MPWING HEWWTIKAG dlaipeong. X' autn yiveral cUvayn Twv OHOAOYwWY
XPWHOCWHUATWY Kal EMXIAGHOC.

Mpdwaon II: H mpo@acn tng deutepng peiwong.

Mpwtedoeg: ‘Eviupa, mou udpoAlouv TPWTEiveG.

Mpwtotayng doun: H aAAnAouxia Twv auivogéwy 0To TPWTEIVIKO HOpLO.

Mupidiveg: Opyavika popla, mapdywyd Twy omoiwy eival ot alwtouxeg Bacelg Kutoaoivn, Bupivn
Kal OUPAKIAN.

Mupnvag: Opyavidlo TwV EUKAPUWTIKWY KUTTAPWY, HECA OTO OTOl0 BPIOKETAL TO YEVETIKO UAIKO.
MupnVvikog mMOpoG: Avolypata oTov MUPNVIKO QAKeAo, TTou oxnuartidovral amd Tt cuvEVwon TNng
£EWTEPIKNAG KAl TNG ECWTEPIKAG HEPBPAVNG.

Mupnvikog @akeAog: To mepiBANPA Tou TUpAvVA, TOU amoTteAEiTal amd GUO OTOIXEIWOELG PEUBPA-
VEG, PO E0WTEPIKN KAl Pld £EWTEPIKN.

Mupnvickog: Aopn péoca otov mupnva, mou amoteAeital amd DNA kat RNA. Eival umeubuvog yua tn
ouvBeon tou rRNA.

MupnvémAaopa: To E0WTEPIKO TOU TTUPNVA.

MupootaguAiko ofu: ‘Eva amo ta mpoldvta tng YAUKOAUGNG.
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D

P1BAZn: Movooakxapitng, mou TEPIEXEL OTO HOPLO Tou TEVTE Atopa AvBpaka Kat Bpioketal ota
plBovoukAgoTidia.

PiBovoukAgoTidlo: NoukAgotidlo, mou amoteAsital amod t pBodn, amd éva Ewg Tpia HOpLa Ywaoo-
pIKOU o&€og Kal amo pia alwtouxa Bdaon (adevivn, youavivn, oupakiAn, KUtoacivn).

PiBocwpa: Mikpdg opaiplkdg oXnNPATIOHOG XwpPIig oToxewwdn pePBpdAvn, otov omoio emteAsital n
TpwTtelvoouvBeon.

PiBoowpiko RNA: Aopikd cuoTaTIKO TwV PIBOCWHATWY.

RNA: BA. VouKkAgivika o&ga.

RNA moAupepdon: 'Ev{upo, TTOU GUHHETEXEL OTN UETAYPAPH, CUVOEOVTAG TA PIBOVOUKAEOTIOW TTOU
TPOGCTIOEVTAl TO £vd PETA TO AAAO PE PWOPOOIECTEPIKO OECHO.

O

S: 21adlo NG HEoOPAoNG, KATA TO omoio yivetral o autodimAactacuog tou DNA.

ZKOTEIVA @don: To 6eUTEPO OTAGIO TNG PWTOOUVOESNG, KATA TO omoio popla ATP kat udpoydvo
XpnolgomoloUvTal yia tn Jetatporn tou Slo€stdiou Tou avBpaka os udaTavoOpaKeg.
Imeppatolwdplo: O apoeVvIKOG YAPETNG TwV {WIKWY OPYAVICHWY.

2tepoetdn: Katnyopia Amdiwy, mou SlabETouv £va oKEAETO amo 4 avOpakikoUg OAKTUAiouG.
ZTOIXEIWONG HEUBpAvN: Kabe pepBpdvn mou amoteAsital amd Aimdikn SumAootiBAda Kat amo mpw-
teivec.

Itopata: Avoiypata otnv emoepuida Tou QUAAOU, PECW TwY omoiwv OlEpxovtal To OloEeidlo Tou
avbpaka, to ofuyodvo Kal udpatpoi.

Itpwpa: H BspéAla oucia tou XAwpPOTAdoTH.

ZUPTANPWHATIKEG Bdoelg: Ta {elyn twv alwtouxwy Bacswv A-T, A-U kat G-C.

ZUpmAeypa Golgi: ZUvoAo opyavidiwy amd mapdAAnAoug TEMAATUGHEVOUG GAKOUG. AUTO GUYKEVTPW-
VEL Kal eme€epyadetal TIG MPWTEIVEG TOU £pxovTal amd To adpo eVOOTTAAGHATIKO OIKTUO.
Zuvoedepéva yovidla: Movidla, mou Bpiokovtal o€ Sla@opeTIKOUG YOVISIAKOUG TOTTOUG TWY OHOAOYWY
XPWHOCWHATWY.

T

TeAoaon: H teAsutaia gdon tng pitwong, Katd TNy omoia amooTEPWYOVIAlL TA XPWHOCWHATA,
OlaAUETAL N ATPAKTOG Kal ePavidetal o mTupnvikog @AKEAOG Kal 0 TUPNVIoKoG.
TeAowaon |: H teAdpaon tng mpwing HEWWTIKAG dlaipeong, Katd Tny omoia ta duo Buyatpikd KUT-



Tapa £Xouv AmAOELSH AplOUO XPWHOCWHATWY.

TeAowaon ll: H teAd@pacn tng 0eUTEPNG PELWTIKNG Slaipeong.

Tetaptotayng doun: A@opd tn Slapdp@won Tou TPWTEIVIKOU popiou, otav autd amoteAsital amo
TMEPLOGOTEPEC TNG Hiag TOAUTTEMTIOIKEG AAUGIOEG.

Tpitotayng doun: H avadimAwon tTng MOAUTEMTIOIKNG AAUGIOAG OTO XWPO, WOTE VA ATIOKTHOEL Pl
Kaboplopévn Hopon.

Tprpwopopikn adevooivn (ATP): Xnuikn €vwon, mou amoteAsital amo piBoln, adevivn Kal TPELg
PWOPOPIKEC 0pAdec.To ATP ival To evEPYEIAKO «VOUIGHA» TOU KUTTAPOU.

Tpowikn aAucida: AAAnAouxia opyavicpwy, Tou cuvdEovTal PHETAEU TOUG HE TPOPIKEG EEAPTNOELG.

U

Yypo pwodikd: To poviéAo pe BAoN TO OTI0i0 €ival KATACKEUAGHEVEG Ol KUTTAPLKEG PEUBPAVEG.
YdatavOpakeg: OpyavikeG EVWOELG, TTOU TIEPLEXOUV avOpaka, udpoyovo Kat ofuydvo. H avaroyia
atopwy UGPoYovou Kal ouyovou eival oxedov mavta n iowa (2:1).

Y3po@IAn opdda: MoAkn opdda, SlaAutr oTo vepPO.

Y3pow@oBn opdda: Mn moAkr opdda, adldAutn oto vepo.

Yrrepo&e1dlocwpa: MIKpo o@atpiko KUoTiolo, mou TepLEXel 0€l0wTIKA Eviupa. Mpogépxovtal amo To
adpo evOOTAAoUATIKO GiKTUO.

Ynootpwpad: XnUIKN oucid, yia T getatpotr tng omoiag dpa to £vIupo KataAluovTag Ty avtioTtol-
Xn avtidpaon.

P

F1 yevid: Ta dtopa mou TPOKUTITOUV Ao TNV TIATPIKA YEVL.

F2 yevia: Ta dtopa mou mpoKUmTTouv amo tny F1 yevid.

FAD (pAaBivo-adevivo-0IVOUKAEOTION0): Zuvév{upo, Tou gival 0KTng udpoyovwy (H*+e’).
daivotunog: To cUVOAO TWVY SIAKPITIKWY XAPAKTNPIOTIKWY EVOG ATOHOU 1 EVOG KUTTAPOU, aAAd Kdl
0 TPOTIOG E TOV OTOoi0 YiveTal avTIANTITO €va PEHOVWHEVO XAPAKTNPLOTIKO.

dpayponAdoTtng: IXNUATIOHOC A0 HIKPOGWANVIGKOUG, TToU ONUIOUPYEITAL OTO IONPEPLVO £miTedo
TWV QUTIKWY KUTTApwVY. Ao autd Ba mpoKUWouv Ta Buyatplkd KUTTAPIKA TOIXWHATA.
®dpouktoln: Movooakxapitng pe £€L atopa avlpaka oto HOpLO Tou.

dutoayog opyaviopog: Zwikog opyaviopog, TTOU TPEPETAL ATTOKAEIOTIKA HE PUTA.

dwg: Moppn evépyelag Tou aktivoBoAei o ‘HAlog pog tn .

DwowodieoTepIKOg OeoHOG: O deopOg ToU avamtuooeTal avapeoa o€ OUO VOUKAEOTIOL.

dwtelvn @don: To oTadlo gKeivo TNG PwTooUvOsong Tou e€aptdtal amod To Pwg Kal odnyei otny
mapaywyn ATP, o§uyovou Kat udpoyovou.

dwrtoAuon: Aldomacn plag ouciag pe tn Bonbela tou Qpwtoc.
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dwrtoocuvOeon: MetaBoAikni 6ladikacia, Tou KAataAnyel otn cuvBeon udatavOpdkwy amod avopyda-
VEG EVWOELG (VEPO Kal O10Eeidlo Tou dvBpaka) pe tn Bonbela tng nAlakNg akTivoBoAiag.
dwrtocuotnpa: AelToupylkn povada ota OUAAKOEION Tou XAwPOTAdoTn, mou TeptAapBavel 200-
300 pépla xAwpo@UAAWY a Kat B Kat £va eEEIOIKEUPEVO HOPLO XAwpPOo@UAANG a, to P680 1) to P700.
dwtopwopopuliwon: O oxnuatiopog ATP amd ADP kat Pi pe evépyela amo pon NAEKTpoviwy Aoyw
PWTOOLEYEPONG TNG XAWPOPUAANG.

X

XAwpomAdotng: Opyaviolo Twv QWTOCUVOETIKWY KUTTAPWY, OTIWG T KUTTAPA TWV MPAGIVWY THN-
HATwV Twy @UTWY. X' autd yivetal n ladlkasia tng ewtocUvOsonc.

XAwpwon: TUPTTWHA, Tou p@avifeTal ota Qutd, dtav otepouvtal Hayviolo i adwto Kal Xavouv
TO TMPAGIVO XPWHA TOUG.

XAwpo@UAAN: Mpdctvn wTOCUVOETIKN XPWOTIKN, TTOU BpioKeTal 0TOUG XAWPOTAAOTESG. AECHEUEL
™V NAlaKN aktivoBoAia, yia va yivel n dladikacia tng pwtoouveeonc.

XoAnotepoAn: Oucia mou aviKel oTa oTePOELON). ATIOTEAEL CUOTATIKO TWV KUTTAPIKWY HEPBpavwy
Twv {WIKWV KUTTApWY Kal givat umelbuvn yia to @pAagipo Twv ayyeiwy.

Xpwpartivn: NoukAeompwteivn, mou amoteAsitat amd DNA, RNA kat mpwteiveg. Katd tnv kuttapikn
OlaipeEoN CUUTIUKVWVETAL O OXNUATIOHOUG, TTOU AEyovTal XpwHoowHatd.

XpwpomAdotng: MAactiolo, mou MEPIEXEL XPWOTIKEG Kal Bpioketal ota avon, ota @UAAA Kal 6ToUG
Kapmoug.

Xpwpoowpa: Eudidkpitn dopr, mou oxnuartifetal amd tn CUPTIUKVWON TNG XPWHATivng KAtd Ty
KUTTapikn diaipeon.

Xpwpoowpa X: ‘Eva QUAETIKO xpwpdowya.

Xpwpocwpa Y: ‘Eva QUAETIKO XpwHOCWHA.

Xupotomia: Kevotomia TwV (PUTIKWY KUTTAPWY.

XpwHOCWHIKEG avwpalieg: Opatég KATtw amd To PIKPOoKOTIO aAAayEG 6Tn OO Kal oTov aplopo
TWV XPWHOCWHATWY.

b

Weudomddia: MapodikéG TPoeKBOAEG TOU KUTTAPOTIAACHATOG. ANHloupyouvTdal oTd @AayoKUTTapa
Kal o€ mpwtolwa.

w

Qapio: O BNAUKAG yapETng.
‘Qopwon: EWdkn mepimtwon diaxuong popiwy vepou, Péow Ulag nUmepatig peuBpavng, amd oid-
Aupa XapnAng CUYKEVTPWONG TNG ouciag o€ OLAAUPA HEYAAUTEPNG CUYKEVTPWONG.
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