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EicaywyIkeC Evvoleg TNC Bioxnueiag Tou YETABOAICUOU

« To KUTTOPO €ival N Bacikr) povada TnG (wng.

e 2¢€ éva 101aiTepa piIkpo oyko 108 éwc 10-12 cm3
dleuBeTouvTal YOPIa IKAVA va ETTITEAOUV HIa OEIpa
TTOPEIEG, Ol OTTOIEC TO dlaTNPEOUV (WVTAVO Kal
ecao@aAidouv Tov TTOAAATTAQCIAOUO TOU.

* ATTO Bgppoduvapikn atroywn To KUTTOPO TTPETTEI VA
d1aTnENOEi HaKPIA ATTO TNV ICOPPOTTIA, WOTE VO UTTOPEI
va peyaAwvel kail va TToAAatTAaoialeral pe n fondeia
PONC EVEPYEIAC Kal UAIKOU TTou AaufavovTtal aTro 10
TEPIBAAAOV.



Ta (wvTtava KUTTapa TTPETTEl va €ival IKava:

1.

2.

Na kataokeualouv Ta OIKA TOUGC OUCTATIKA ATTO TA UAIKA TTOU
UTTAPXOUV OTO TTEPIBAAAOV TOUG.

Na 1TTpocAapBavouyv evépyeia aTrd 1o TTEPIBAAAOV Kal va Thv
LMETATPETTOUV O€ DIAPOPEC LOPYPESC EPYOU TTOU TTPETTEI VA
ETTITEAEOTEI WOTE VA €Ca0@AAIOOEi N TTapapov Toug oTn {wn.

Na KaTtaAUouv TTOAAEC XNMIKEG avTIOPACEIC Ol OTTOIEG Eival
QVAYKAIES YIA va UTTooTNPIXO0oUV aUTEC 01 DPACTNPIOTNTEG.

Na peTadidouv TIC TTANPOPOPIEC YIa TIC BIOCUVOETIKEC KAl AOITTEC
TTOPEIEC KATA TETOIO TPOTTO, WOTE va £cacPaAileTal N akpIBAGS
avaTTapaywyr Toug.

Na atropgovwvovTal KATta TETOIO TPOTTO, WOTE VA €XOUV £V EAEYXO
TWV AVTAAAQYWV JE TO ECWTEPIKO TTEPIBAAAOV.

Na puBuidouv TIC evepyOTNTEC TOUC WOTE Va e€ac@aAifouv TNV
TTPOCAPPOYI TOUG avAAoya PE TIG METAPBOAEC TTOU ETTICUMBAiVOUV
OTO TTEPIPBAAAOV.

Na tToAAatTAaciadovTal.



Baoiko epwTtnua

[Toleg gival o1 BIoXNMIKES avTIOPACEIS TTOU dIATNPEOUV TO
KUTTapO otn {wN);
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[Toleg €ival o1 avaoAIKEC Kal O KATABOAIKEC DIEPYOATIEC
TTOU IKOVOTTOIOUV TIC METABOAIKEC AVAYKEC EVOC
KUTTAPOU,;



MeTaBOAIOUOC

H AéEn METABOAIOHOC TTPOEPXETAI ATTO TNV EAANVIKA AEEN “UETABOAN”.

O petapBoMioudg (metabolism) avTirpoowTreUel TO ABPOICUA TWV
XNMIKWV JETABOAWYV TTOU PETATPETTOUV TA BPETTTIKA CUCTATIKA
(nutrients), dNAadn TIC “TTPWTEC UAEC” TTOU Eival ATTAPAITATES YIA VA
ouvTnpenBouv ol {wVTavoi OPYAVIOUOI, O€ EVEPYEIQ KOl OTA XNMIKA
ouvOEeTa TEAIKA TTPOIOVTA TWV KUTTAPWV.

O petaoMioudg atroTeAgital, 0TV KUPIOAEEia, atrd XIAIAOEC EVIUMIKES
AvTIOPACEIC TTOU E£iVAl OPYAVWMUEVEG O€ DIAKPITA PJOoVOTTATIA. AUTA TA
JovoTTaTia die€AyovTal o€ Briyara, HETAoXNMaTi(OVTag Ta UTTOCTPWHATA
0€ TEAIKA TTPOIOVTA NECW TTOAUAPIBUWY XNUIKWY EVOIQUECWY
(intermediates).

O PETABOAICHOC avaAPEPETAI OPIOUEVES POPEC WG EVOIAUEDOG
METABOAIOHOC, £Evag OpO¢ TTou avTtavakAd autn Tn diadikaaoia.



E—
EPQTHZEIZ-KAEIAIA

« Eival idloc o yeTaoAIouoC o€ dIaPOPETIKOUC
opyaviououg;

e TiIyvwon utropei va atrokTnOei atrd Toug JETABOAIKOUC
XAPTEG;

* [wcg o1 avaBoAIKES Kal Ol KATABOAIKEC DIEPYATIEC
oxnuatiCouv ToV TTUPNVA TWV METABOAIKWY JOVOTTATIWY,;

o TITTEIPAUATO UTTOPOUV VA Yivouv Yia TN OIGAEUKOVON
TWV PJETABOAIKWY JOVOTTATIWY;

* Tipag Agel To peTaBoAoua yia Eva BIoAoyiIKO ouoTnua;

* [lola cuoTaTIKA TWV TPOPWYV ATTOTEAOUV TN BAcn TNG
dIATPOPNS TOU AvOPWTTOU;



e
Eival idlo¢ 0 HeETABOAICHOC O€ dIAPOPETIKOUC OPYAVIOUOUC;

O1 JIaPOPETIKES
LMOP@POAOYiES
TWV d1aPOPWV
OPYQVIOUWV
iowg TTapa-
TTEUTTOUV OTO
OUNTTEPACHA
OTI OEV €XOUV
TITTOTE KOIVO
METAEU TOUG.




« O1 opyaviouoi ETTIOEIKVUOUV ACIOCNUEIWTN OPOIOTATA
OTa KUPIa JETABOAIKA TOUC UOVOTTATIO

* AUTO TO O€OOMEVO ATTOTEAEI ATTODEICN OTI OAEC Ol
HOPPEC CWNC TTPOEPXOVTAI ATTO Wid KOIVA TTPOYOVIKN
1open

* KiOpwg, Ta (wvtava TTAAoHATa ETTIOEIKVUOUV
IETABOAIKNA TTOIKIAOOP@Ia

» To ocuyovo yia TTapAadElyua gival atrapaitnTo yid
TOUG aEPORIoUC opyaviououg, aAAG OI UTTOXPEWTIKA
avaegpofiol opyaviopoi dnAntnpialovtal aTro T
OguUyoVvo

* H porn Tn¢ evépyelag aTtn PIOcPaIpa Kal o1 KUKAOI TOU
AvOpaKa KAl TOU OCUYOVOU gival OTEVA OCUVOEDEUEVOI

* H wBnon yr autoug Toug KUKAOUG €ival N NAIGK)
EVEPYEIQ




O1 opyaviouoi avaloya e 1o €i00G TNG TTNYNS EVEPYEIQG TNV
OTTOIO XPNOIUOTIOIOUV KATATAOOOVTAI O€:

* PWTOTPOPOUC, ] AUTOTPOPOUC Ol
OTTOIOI JETATPETTOUV TNV EVEPYEIQ
TOU NAIAKOU PWTOC O€ XNUIKA

XPNOIUN Hop®n.

* XNUEIOTPOPOUG N ETEPOTPOPOUG
Ol OTTOioI TTPOCAQUBAvouV Ta
OpeTTTIKA popIa ATTO TO
TEPIBAAAOV, TA OTTOIO OTN
OUVEXEIQ OCEIDWVOUV
TTAPAYOVTOC XPNOIUN EVEPYEIQ.




MeTaBoAIKA TagIivOunon TwWV OPYAVIOUWY pa Baon TIC
AVAYKEC TOUC VI AvBpaKka Kal EVEPYEIQ.

OL autotpodol xpnotpomnotouv CO,- oL eTepotpodoL
XPNOLLOTIOLOUV OPYOVLKO AvBpokal
oL dwTOTPOdOL XpNOLUOTIOLOUV TO dWC: OL XNUELOTPOdOL
XPNOLULOTIOLOUV OPYOVLKOUC KOl ovOpyavoucg SOTEC
NAEKTPOVLWV.

IIINAKAX 17.1

MetafoAikn ta§ivépnon twv opyaviopwv pe Baon 11 avaykeg toug yia dvBpaxka Kai evépyeia

Ta§ivépnon IInyn avBpaka IInyn evépyeiag  Adteg IMapadeiypata
nAektpoviwv
dwrtoavtétpoa Co, dwg H,0, H,S, S, GMeg dutd, @Uxn, Kvavofaxtinpia,
avoépyaves EVWOELG  QwTOOLVOETIKA Paxktnpia
dwtoetepdTpoPa Opyavikég dwg Opyavikég evwoelg  Mn Belo0xa podofaxktipia
EVWOELG
Xnpetoavtdtpopa  CO, O€e1doavaywyikés  Avépyaveg evwoelg:  Nitporointikd fakinpia,
avudpdoeig H, H,S, NH,", NO,, uv&poydvo, beio, kat
Fe?*, Mn?* odnpopaxktipia
Xnpeloetepdtpopa  Opyavikég O&e1boavaywyikés  Opyavikég evwoelg  ‘OAa ta {wa, o1 iepioodtepol
EVWOELG avtidpdaoeig (Tt.x. YAUKOZn) H1Kpoopyaviopoi, pn-

@wtoovvOetikoi 10Tof PuTWV TI.X.
o1 pideg, pwtoovvOeTIkA KUTTApPA
010 OKOTAdL.




O nAiog gival evépyela yia 1n wn

HAalaxkn
EVEPYELQ

Dwtoautotpopa Etepotpopa
KuUtTapa KutTapa

N o

2

Co,

H pon Tn¢G evEépyelag aTtn Bioo@aipa gival ouleuyhEvn JE TOUG
KUKAOUC TOU avOpaka Kal Tou o0uyovou.



I EEE————————————————————
T1 ytropoue va pabouue atrd ToUuG METARBOAIKOUC
XAPTEG;

» O petaBoAioudc ouviotaral OTov KATABOAIOUO KAl TOV
avaBoAlopo
» KataBoAIouOc: JovoTraTtia atrolikodopunong
» 2UvNOwWC atrodideTal EVEPYEIQ
» AvafoAiouog: yovotraria BloocuvBeoncg
" 2UVvNBWC aTTaITeITal EVEPYEIQ
» O1 yetapoAikoi xaprteg atreikovifouv TIC KUPIEC AVTIOPATEIC TOU
eVOIAUETOU PETARBOAICHOU

» Otav o1 KUpIEC METAPOAIKEC 0DO0I €ival YVWOTEC Kal Ol
AEITOUPYIEC TOUG Eival KATAVONTEC, Ol XAPTEC ival EUKOAO va
akoAouBnbBouv, TTapda TNV TTOAUTTAOKOTNTA TOUG




Evog petaBoALkoc xaptng

2TOV XAPTN AVIUTPOoW-
TEVOVTOL TIEPLOCOTEPEC
arto 500 StadpopEeTIKEC
EVOLAETEC XNULKEC
EVWOELC, 1N LeTaPOALTEC,
KOlL EVOLC LEYOAUTEPOG
apLlOpoc evUUwWV.




‘Evag evOIa@EPWYV HETAOXNMUATIONOG TOU
METAPBOAIKOU XAPTN AVTITIPOOWTTEVEI KAOE
EVOIAUEOO PETAPBOAITN WG Jaupn KOUKKida
Kal KABe €vupo WG YpauMN

Kat’ auTtdv Tov TPOTTO, TTEPICCOTEPA ATTO
xiAla EvCuua kal uTTooTpWHATA
QVTITTPOOWTTEUOVTAI OTTO MOAIG dUO
oUuBoAa

Mia KOUKKiOO ouvOEDEUEVN ME Mia YPOUUN
TTPETTEI VA €ival pia BPETTTIKI ouaia, Pia
HOoP®N TTPOG ATTOONKEUON, £va TEAIKO
TTPOIOV 1) €va EKKPIVOUEVO TTPOIOV

Mia Koukkida ouvdedeUEVN ME MOAIC dUO
YPOUMEG gival TTIBaVWC £vag eVvOIAUECOC
METABOAITNG O€ €va PJOVOTTATI KAl £XEI JOVO
Mia peTaBoAIk TUXN

Mia KOUKKida ouvOEDENEVN ME TPEIG
YPOUMEC QVTITTPOOWTTEVEI Evav EVOIAUECO
METABOAITN O OTTOI0C UTTOPEI Va
akoAouBro€l U0 PETAPBOAIKES TTOPEIEC




Opyavwon o€ JOVOTTATIO

Ta povomartia amoteAovvtal oo SltodoyLKa
Brinara
Ta evlupua pmopel va elval Eexwplota

'H pnopel va oxnuatilouvv eva toOAUEVIUULKO

oUUTTAOKO

'H umopel va elval Eva ocvotnuo cuvOEOLEVO OTN

HepBpavn

NEa EpeuVNTLKA EVUPAUATA LTTOOTNPL{OLVV OTL T
noAvev{u LKA cUUTTAOKO Elval TILo ocuvnBn art’ o,TL
Bewpovvtav kata to tapeABoOv



Ta moAugvCUUIKG CUOTHMATA UTTOPOUV va AdBouv

OIAPOPETIKEC HOPPEC

(a) QuOoIKG pepoVWUEVQ,
OlaAuTta eviupa Je
OIaXEOMEVOUGC EVOIANETOUG
METABOAITEC.

(B) 'Eva 1ToAugvCUupIKO
OUMTIAOKO. TO UTTOOTPWUA
EICEPXETAI OTO OUMTTAOKO,
degueveTal KAl oTadIOKA
TPOTTOTTOIEITAI ATTO Ta £VCUNQ
E, éwg E;. Kavévag evoiapeaog
LETABOAITNC dev gival
eAeUBepOC va dlayuBEi.

(y) Eva mmoAugvCupiké ouoTtnua
TTPOCOEDEPEVO OTN PEUBpAvn.



-
[Tw¢ oxnuaTtiCouv TOV TTUPNVA TWV UETABOAIKWYV

LOVOTTATIWYV Ol aVABOAIKEC Kal Ol KATAPBOAIKEC
OIEPYOTIEC;

* Ta KATaBOAIKG JOVOTTATIA TTAPAYOUV EVEPYEIQ
* Ta avaOoAIKA POVOTTATIA ATTAITOUV EVEPYEIQ

* O KaTaBoAIOUOC TTEPIAQUBAVEI TNV OCEIOWTIKNA
QTTOIKOOOUNON CUVOETWY BPETITIKWY NOPiwV

* O avaoAiouocg gival pia ouveeTikn dladikaaia oTnV
OTTOIx TA TTOIKIAQ KaI TTOAUTTAOKQO BIO0MOpIa
ouvappoAoyouvTal atro atTAoUCTEPEC TTPOOPOMEC
EVWOEIC



O avafoAiopog Kal 0 KataBoAIoHOG €ival aAANAEVOETO

OpentiKd CUOCTATIKA HPO|0VTG TOU €V0§ K , ,
IIAOU010 OE EVEPYELIU ’ UTTap1Ka paKpopopla
oY QTTOTEAOUV ..
Y8atavObpakeg IIpwteiveg
Aimn UTI'OO'TpU’.)HGTG TOU IToAuocaxxapiteg
ITpwteiveg , Anidia
GAAOU NouxAeivikd o€éa
—>
ATP NADPH
KataBoAiopog ATP 5 || AvaBoiiopog
(o€e1dmwt1KOC, Xn ; (avaywyikog,
, mixn  NADPH )
e€wepyog) NADPH evépyela » | | €vdoepyog)
ATP ATP
—b.
NADPH  ATP
TeA1Kd mpoiovra N A1a@opa evéiapeoa
PTWXA O€ eVEPYELN TOU pevafoAiopov
H,0 [ToAAG evdlGueECa Thuko6Zn
CO, , , , [Moutapiko ka1 yroutapivn
NH, gival KoIva peTagu ThukepdAn
p [Tupootagudiko ka1 dAAa a-ketoolea
KaTaBoAIopoU Kal Axeturo-CoA

avapoAiouou



. ____________________________________________________________
H ueTaoAIkr) puBuion aTraITel CEXWPIOTA POVOTTATIA VIO
QVTIOTPOPEC METABOAIKEC TTOPEIEC

(@) PuBmdopevo ®
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H evepyomoinon tou evog timou ouvodeletal
QIO TNV AVAOTOAN TOU AAAOU TUIIOU

Ta TTapdAANAa povoTTaTia TOu KATaBOAIoHOU Kal ToU avaBoAIOUoU TTPETTEI va dlIapEPOUV
o€ £va TOUAAXIOTO JETAPBOAIKO Bripa £TO1 WOTE va PTTOPOUV va puBuidovTal aveeapTnra.

(a) O1 TTapAAAnAec akoAouBisg uTTOpEi va e¢eAicoovTal JECTW AVECAPTNTWY 0OWV.

(B) Mévo pia avtidpaon kataAuetal atrdé dUo dIAPOoPETIKA EvCulQ.



H oAIKr) NETABOAN TNG EAEUOEPNG EVEPYEIQC VIO HIO OEIPA
OUlEUYMEVWY QVTIOPACEWY I00UTAI JE TO ABPOICHA TWV
ETTINEPOUC LETAPOAWYV EAEUOEPNGC EVEPYEIDGC.

A< B+l AG° = +5 kcal/mol
B <A AG°'= -8 kcal/mol
ATl +A AG° = -3 kcal/mol

Katw atrd TTpoTuUTTEC OUVONKEC, N Evwon A OEv UTTOPEI VA JETATPATTEI
auBopunTa oTic B kai I, evw n yetarpoTtrr} Tou B o€ A gival 6epuoduvapi-
KG €QIKTH. ETTEION o1 HETABOAEC TNC EAEUBEPNC EVEPYEIQC Eival TTPOCOETI-
KEC, N petarpotrr) TNG A o€ I kal A gival duvartdv va Aapel xwpa aubBdpun-
Ta KATW aT1TO TTPOTUTTEC OUVONKEC agou £xel AGC” apvnTtiko (-3 kcal/mol).

ETTopEvWwG, uia avridpaon Bspuoduvauika EUVOOUUEVH
gival duvarov va wlnoel uia avridpaon BgpuoduvauiKa
UE EUVOOUUEVN, UE TNV OTTOIa Eival aUlEUYUEVN.



2Ta (wvTava KUTTapa n ouadia n otroia AEITOUPYEI WC
OIACUVOETNPIA OUCIa METAEU ECLWBEPUWY Kal EVOOBEPUWYV
QVTIOPACEWYV OTIC TTEPIOCOTEPEC TTEPITITWOEIG €ival To ATP.

Adevivn NH,
l
ﬁnm,_cf%n XGpGKT’r]pICEZTGI WG evwor
He L. UWnNANG evepyeiag dI0TI
N,.-'"C\-.\H = Ve 4
N TTapouaoiadlel pia HeyaAn
EAATTWON OTNV €AeUBEPN
Pwogopikeg ouddeg H H pIBSZN EVEPYEIQ OTAV UQIOTATAl
OH OH UOPOAUTIKEG QVTIOPACTEIG.

Aopn e Tpipwoopikic adevoaivnc ATP




XapaktnpioTika Tou ATP

» Eival ouvnBwc¢ Evwon aotabric ato AAKaAI Kal oTnv BepudTnTa.

o Qépel Eva KaBapd apvnTiKO QOoPTIo -4 WS CUVETTEIO TOU YEYOVOTOC
OTI T OUO JIIOTAMEVA TTPWTOVIA OTOUG ECWTEPIKOUG PUOPOPOUGC
Tou ATP £xouv pKa oTnv treploxn 2-3, evw n TEAIKA opyada €xel Eva
TTPWTOVIO pE pKa 2-3 kal Eva deuTePOo Pe pKa 6,5.

* H udpdAuon Tou ATP atreAeuBepwvel yia peyaAn ToooTnTa
EAEUBEPNC eVEPYEIDC. H,N

=N
o 0 E\N/)



YopoAuon Tou ATP
P>—P—®

Tpipwaopopikn adevoaivn (ATP)

@

\J

® + e—®

Avéopyavo
QWO POPIKO

Aipwoopikn adevooivn (ADP)

+

Evépyeia

H evépyeia autn
XPNOIUOTTOIEITAl
yia va wlnoel TIg
avTIOPACEIC TTOU
xpeladovrai
eAEUOEPN evEpyela.



To ATP ptropei va udpoAuBei pe dllapopous TPOTTOUG.

ATP + H,O < ADP + Pi AG°'= - 7,3 kcal/mol
ATP + H,O < AMP + PPi AG°'=-10,9 kcal/mol

H akpiBri¢ Tiun 1ng AG Twv avrti- Mg2+
OpACEWV AUTWYV £EQPTATAI ATTO TNV e
IOVIKI) 10XU TOU JECOU Kal ATTO TIG 0 0
OUYKEVTPWOEIG TwV 16VTWV Mg?*. ’L IL

KA&Tw OTT6 TUTTIKEC KUTTAPIKEC Adevivi-Pipog) —0—P—Q—P—0—P—0-
OUVONAKEG, N TTPAYUOTIKA TIMA TWV & & (15

QVTIOPACEWY QUTWV Eival TTEPITTOU [ATP-Mgl®~ o
- 12 kcal/mol.




MnXxaviouOog JE TOV OTTOI0 EPPNVEUETAI N ONUAVTIKA APVNTIKN
UETABOAN OTNV €AEUBEPN evEPYEIQ KATA TNV UOPOAUCN Tou ATP

» 21OV 00O P=0 uttdpyel Tdon Twv NAEKTPOVIWV
TOU WO POPOU va aUpovTal TTPOG TO ATOUO TOU
NAEKTPAPVNTIKOU OEUYOVOU JE CUVETTEIQ VO
dnMIoupyeiTal JEPIKA apvNnTIKO QopPTio (O-).

* To apvnTIKO POPTIO avTIPpPOTTEITAI ATTO £va BETIKO
TTOU JIAMOPPWVETAI OTO ATOPO Tou P TTou TEAIKA
odnyei o€ yia TTOAwWON Tou dECHOU PWOPOPOU
oguyovou.

* H diatripnon Twv BeTIK& QOPTIOUEVWV
PWOPOPWYV 0 £vag dITTAa oTov AAAO, TTaPA TIG
ATTWOTIKEG DUVAEIG, UTTOONAWVEL OTI Ta POPIA
QUTA TTEPIEXOUV QPKETH ECWTEPIKI EVEPYEIQ.

» OTav n doun Tou TTUPOPWOPOPOU dIACTIOOTEI,
OTTWG TT.X KATA TNV UdpOAUCH, AUTA N EVEPYEIQ
atreAeuBepwveral.




To ATP xpnoiueuel weg o KUPIOC aueaog 00TNG
EAEUBEONC EVEPYEIOC OE BIOAOYIKA CUOTHMATA
KAl OXI W¢ JopPpn HaKpOXpovNG evaTtrobrkeuonc.

e 2’ €VA TUTTIKO KUTTAPO, £va poplo ATP karavaAwveTal o
eEva AETTTO ATTO TO OXNMATIONO TOU.

* 'Evac avBpwTtrog oe avatrauon KaravaAwvel repittou 40
kg ATP o¢g 24 wpsc.

¢ 2 € KAOTAOTAOEIC KATATTOVNONG, O PUOUOC KaTavAAwONGg
ATP @Bdvel akopa kai 1o 0,5 kg / AeTTTO.

AgdopuEvou OTI N ouvoAIKn TToooTnTa Tou ATP oTto cwa
uac gival repittou 100 g, o puBuOC UETATOOTTNG AUTHS
Th¢ UIKpNg moootntag ATP gival TToAU uwnAoc.



O KUKAo¢C ToUu A

P ota KUTTOpO

HMaxrn
evepyela

DwtoouvOeon

KataBoAiopog

Co,

Katoma

O xUx2og tng ATP

To ATP oxnuartietal yEow NG
PWTOOUVOEDNC OTA PWTOAUTOTPOPA
KUTTOPA 1 NEOW TOU KATaBOAIOMOU OoTa
ETEPOTPOPA KUTTAPA.

ATP

Y6poAuon tng ATP

BioouvOeon
Qopmwtiko €pyo
Kuttapirn kivntiko -
Tnta/ovomaocn pumv

< ™8

O1 KUTTaPIKEC DIEPYATiES
TTOU ATTAITOUV EVEPYEIQ

ADP + P; TpogodoTouvTal
EVEPYEIOKA ATTO TNV
udpoAuacn Tou ATP,
atmreAeuBepwvovtag ADP
Kal P,.



-
Ta uTTOOTPWPATA TOU KATABOAIOUOU TTEPIEXOUV OXETIKA

AVNYMUEVEC HOPPEC AVOpPOaKa

H (0) O O

S | S I S 7 S I

— CH,— —C— C —C C

? | /7N - T

OH O
IT10 avnypévn IT10 o€e16mpévn
Kataotaon Kataotaon

2.UYyKpPION TNG KATAOTAONG AvVAYWYNG TWV ATOMWYV TOU
avBpaka ata Biopopia. Or aAugideg Twv opadwyv —CH, — gival
N Mo TTAOUCIA O€ EVEPYEIQ JOPPN avnyuEVOU AvBpaKa OTn
Bioo@aipa. To dioceidlo Tou avOpaka gival TO TEAIKO TTPOIOV
TOU KOTOBOAIOMOU Kal N TTI0 OCEIdWMPEVN JoPEPn TOUu AvBpaka
oTn Biéoaipa.



H ocegidwon Twv KaUuoIhwyv
LOPIWV TT.X. OAKXapa, AITTn,
TTPWTEIVEC, OTOUC OEPOPBIOUC

OPYQaVIOUOUC OV VIVETAI O€ HIO
atreuBeiag avtidopaon pe 10 O,,
OAANG O€ Tpia KUpla oTAdIA.



Ta pyovoTtraTia Tou KaTaBoAIopuoU ouykAivouv o€ Aiya
TEAIKA TTPOIOVTA

MeydAa Bropopia ‘ ‘l'[pu)tei‘vec‘ TloAucarxapiteg Amidia
r - [ V(] R - -
Ta I o O I I I wT 8 I V 8 O I 01 mporteiveg, o1 moAuoakxapiteg ka1 ta Ainm )
L] 9 S1aondvral otig avriovoixeg SopikEg povadeg toug Mevuotes, —
o1 omoieg eivai Afyeg oe ap16po. 86eg

TTOAUCOKXOPITEC Kal Ta AITTidIa T e, A L
SIOOTIWVTAI OTA SOPIKA TOU

01 Sopikég povadeg amoikodopovveal
o€ €va KOIVO TIPOoi6V, T1G aKeTuAo opadeg

OUOTQOTI Kd ] St ot
210010 2: Ta douIKA
OUOTATIKA ATTOIKOOOUOUVTAl

O€ KOIVO TTPOIOV, TIG

OKETUAOMADEC TOU OKETUAO-

CoA. oo
210010 3: O KaTaoAIoHOG e e
OuyKAivel O€ TP KUPIO TEANIKG |
TTPOIOVTA: VEPOD, OI0EEIDIO TOU

avOpaka Kal aupwvia.

‘ O€e18wT1KN PWoPopUAinon ‘

A4 @ A4

Tehikd Amdd, pxpa
poi6vTa TeAIKd mpoiovia NHj H,0 CO,
Tou KataBoAiopou




[la TN peTagopa
O1aPOPWYV OHAdWYV I Kal NAEKTPOVIWV
KATA TIC AVTIOPACEIC TOU JETABOAIOUOU
XPNOIUOTTOIOUVTAI EVEQYOTTOINUEVOI (POPEIC.

[1a TTapadEIyua, €idAPE OTI WC EVEPYOTTOINUEVOC
POPEAC VIO TN METAPOPA PUWOTPOPIKWY OPNAdWYV
AeiToupyei 1o ATP.
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EvepyoTToINUEVOI POPEIC NAEKTPOVIWY

A. l'a Tnv oceidwaon TwV KAUCIJWY JopiwVv

Katd Tnv oggidwon Twv KAUOIJWY JOPIwV Ta NAEKTPO-
via Ogv heTagepovTal ameudeiag ato O,, aAAd pTAvouv
OTAOIAKA O€ QUTO MEOW EIDIKWYV UETAPOPEWV NAEKTPO-

Viwv, OTOUG OTTOIoOUC TTEPIANBAVOVTAI VOUKAEOTIOIO
ITupIdivng, €iTe pAaRivec.

O KUpIOTEPOC POPEAC NAEKTPOVIWY KATA TNV OCEIdWON
EVOC UTTOOTPWHATOG EivVaI TO VIKOTIVAUIOO-0OEVIVO-
OIvoukAeoTidio (NAD™).
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Oxidized: NAD™ Reduced: NADH
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O AAAOG KUPIOG popEAC NAEKTPOVIWY KATA TNV OEidwan
TWV KAUOIJWYV HopiwyV gival TO ouveEVCUMO PAaRivo-adevivo-
dIvoukAeorTidlo (FAD).

TTAPAYWYO TNG
Birapivng
piBopAagivn.




To FAD d€xeTal OUO NAEKTPOVIA Kal OUO TTPWTOVIA.
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To FAD eival 0€kTnNG NnAeKTpOViwV O€ avTIOPATEIC TOU TUTTOU:
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EvepyoTToINUEVOI POPEIC NAEKTPOVIWY

B. l'a Tnv avaywyikn BioouvOeon

2TIC TTEPIOCOTEPEC PIOCUVOETIKEC AVTIOPATEIC XPEIA-
(ovTtal NAeKTPOVIO UPNAOU OUVAUIKOU OEDOUEVOU OTI Ol

TTPOOPOUES EVWOEIC €ival TTEPICCOTEPO OCEIDWMEVEC
aT1ro OTI TA TTPOIOVTA.

()¢ dOTNC NAEKTPOVIWV OTIC AVTIOPACEIC

AUTEC XPNOIMYOTIOIEITAI N AvYMEVN MoP®N
TOU QWO POPIKOU VIKOTIVAUIOO-AOEVIVO-

dIvoukAeoTidlo (NADPY).






To NADPH trapéxer Tnv avaoAikn 10U yia TIC
aVABOAIKEC DIadIKATIEC

Avnypéva O&e18wpéva
Kavoia poiovta
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7 N

NADP* NADPH

N’

’/Avayooymh
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Avnypéva ’ avtpdoe Oﬁelrﬁo)péva
BioouvOetika 1podpopa
mpoiovta pop1ia

MeTa@OpPa TWV avVaywyIKWY ICOOUVANWY aTTd TOV KOTABOAIOUO OTOV
avaBoAioud péow Tou KUKAou Tou NADPH.
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T1 TTeIpApaATa UTTOPOUV VA Yivouv yia Tn OlaAEUuKavon

TWV PJETOPOAIKWY POVOTTATIWV;

. Ol METABOAIKOI QVOOTOAEIC NTAV ONUAVTIKA
EPYOAEIQ yIa TV ATTOCAPNVION TWV BNUATWY
TOU UETABOAIKOU pyovoTTaTiou

« XpnolyoTtroinénkav £1miong HETAAAQYEC VIA TN
onuIoupyia €I0IKWV PJETABOAIKWY PPAYUWYV
« MeTaBoAIKG yovoTTaTtia €xouv OIaAEUKAVOET e

TN XPNON IOCOTOTTIKWY JOPPWYV OTOIXEIWV OTTWC
o “C ka1 o 32P



MeTaoAopua

* To geTARBOAOMA gival TO TTANPEC OUVOAO LOoPiwV XaunAou
LloplakoU BAPOUC TTOU UTTAPXOUV O€ £vaV OpYaVvIOUO Kal
EKKpivovTal atrd autov utto 0edOPEVO OUVOAO ouvBnKwv

* H peTafoAoMIKNA €ival N CUCTAMATIKA TAUTOTTOINON KAl
TTOOOTIKOTTOINON OAWYV QUTWYV TWV JETABOAITWY O€ Evav
OeOOUEVO OpYaVIOUO N OEiyua

 H @aopatopeTpia pacag (MS) kal o TTupnVvIKOG
MayvNTIKOG cuvToVvIoNOG (NMR) cival kal o1 dUO I0XUPEC
TEXVIKEC VIO TN METAPOAOMIKI) avaAuaon

« H MS trpoo@épel atTapAuIAAnN euaiocdnaia yia TNV
avixveuon JETABOANITWY O€ XOANNAEC OUYKEVTPWOEIG

* O NMR mrapéxel aciloonueiwTn avaluon Kai dIAKPIoN TwWV
METABOAITWY O0€ OUVOETA PEIyUATO



T1 yac Acel To petaBoAopa yia eva BIoAoyiké oUuoTnUQ;
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Fovidiopatikn [Tpwteopirn MetaBoAopirn

Ta 1edia TNG —OUIKNC (—omics) TS ouyxpPovNng
Bloxnueiac Kal HopIaknG PlroAoyiag, o€ oxeéon PE ToV
UETABOAIOUO.
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