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Tpla Baowa mpoPAnpata mou npEmneL va AUBoUV yLa TNV cUVOEoN TWV ALLLVOEEWV.

1. To adpaveg N, pETEL va peTaTpanel o€ pa mpoofaoiun popdn alwtou, cuvRdwg
NHs.

2. OAa ta apvogea eKTOC TNE YAUKLVNG €lval XeElpopopdLKA. ITEPEOXNULKOG EAEYXOC
npEmneL va Swoel povo ta L apwvoésa.

3. OL TOOOTNTEC TWV UEUOVWHEVWY OLLVOEEWVY TTOU CUVTIBEVTOL TIPETIEL VO EAEYXETAL.



rtovdalotnta tov allwTtou

NH3

Glutamate

To alwto (pe H, O kot C) gival €vol cNUAVTLIKO CUOTOTLKO TWV OPYOAVICOUWV.
Kuplw¢ o VOUKAETKA o&€a Kal TIPWTELVEC

gmnioncg oe:

e ouunapayovtec (NAD, FAD, Biotivn...)

*  TIOAAEC ULKPEC OpUOVEC (eTtivedpivn)

* T1oAAOUC veupodLaBLBaoctec (oepotovivn)

*  TIOAAEC XPWOTLKEC (XAwpodUAAN)

*  TIOAAEC XNULKEC ovoieg apuvag (apoavitivn)



O KUKAOC Tou al{wTtou

ATTOVITPOTTOINTIKG N2 (an'éO(pmpa)
BakTipia, Karaoraon
apyaia Ko oeidbwong= 0
HUKNTES
NO; (viTpik&)
KarGoTaon
_ | Bakripia mrou
ofeidwong= +3 s sl
DuTa, avaepdPia ofgidbwon
aTTOVITPO- NS GppwvIag
TOINTIKG duTh
BakTripic,
:g.xma AlwTotroInTika
: AlwTomoTikG  BakThipia
S PaxTipia KOt apyoril
pxaia
NO; (viTpwdn)
Karaoraon
ofeidwong= +5

ALWOTODEOPELTIKG
Bakripia ko
apyaia

NH} (appovia)
KaraoTaon
ofeidbwong= -3

Zda

KO HIKPO-
opyaviopoi
Dutc PY .
KO pIKPO-
opyaviopol

Apivo&€a ka
GANEG avnYHEVES
EVWOEIG
adwTou-GvOpaka

EIKONA 22-1 O kikAog Tov adwrov. Kabe xpdvo, n ouvolikr roodtnra alwrou
mou deopedeTan ot Biéopaipa vrepPaiver Ta 10" kg. Or avTIdPGOEIG PE T KOKKI-

va BE€An ovpPaivouy o€ peyého Babud f mAfpws ot avaegpéPia repifaAlovra.



KaBnAwon tou alwtou

Av kat to 80% tn¢ atpoodatpa eival alwto, auto To {WTLKO
otolxeio dev eival SLaBEoLo yLa TNV TTAELOVOTNTA TWV
OPYOVIOLWV.

Meplkol opyaviopoi, dtalwtpodikd Baktipla, prmopouv va
uetatpePouv agplo alwto N, oTo BLoXNULKA TILO XPHOLUO
NH, (60%)

H 6€opeuvon tou alwtou otnv atpuoodalpo XL
napatnpnBet katd tn dlapkela katoyidag pe tn Bonbela
Twv daopdtwy arnoppodnong (15%).

Anuoupyeia 10%6 popiwv NO, / aoctparnn EKONA31.1  KaBfifwon aZ@tou
and TIC aoTPanéq
[Rovee Rair/Cefttv Imaaes.]



Biopnyavikn peBodog

Bliopnxavikn pebodog (25%) Nz + 3H; = 2 NH;

The Haber process in 1910.
400-500 C, N,, H, umto mtieon 300 at

H Biopnxavikr ouvBeon tou NH; peow tng dradikaciag Haber givat pia amo
TLC ONMOVTLKOTEPEC XNULKEC Slepyaoiec TnNC avOpwmotTnTac (¥ NULko Alrmaopa)

Artodidel mavw armo 100 ekatopupupLot TOVOUC AUTACUATWY ETNOLWC
Atatnpet tn {wn mavw armo to Eva Tpito Tou avBpwritvou MAnBuopoL otn M.
KatavaAwvel pn avavewotun evepyela (1-2% tn¢ ouvoALKAC ETACLOC

EVEPYELAC)

biomimetic nitrogen fixation: pmopet va anodpEpel onpavtkn e€otkovounon
EVEPYELAC N VAL ETUTPEYPEL TN XPNON AVOVEWOCLIUWY TINYWV EVEPYELALC.



Ka®nAwon alwtou

To oUumAoko TNC alwtaong Twv SLalwTtpodLKWV OPYAVIoUWY Elval uTteUOUVO yLa TN

kaBnAwon tou N, o NH,.

N, + 8¢~ + 8H" + 16 ATP + 16 H,0 —

AUO CUVIOTWOEG:

HAgkTpOVIO
and avnyugvn ADP
(PEPPEBOEIVN ATP +P
N,
N H,
Avaywydon AZwtaon
(NpwTteivn Fe) (MNpwteivn MoFe)

Xpewaletatl 2 ATP yia tnv petadopd evoc e

arotel 8e (6 yla tnv Stdomacn tou N, kat 2 yla tnv
dnutoupyia H,)

2NH; + H, + 16 ADP + 16 P,

Ze ubatiko dtaAupa, NH; amokta Eva
TIPWTOVLO YL OXNUATIOUO NH, *

H avaywydon moapéxet nAektpovio uPnAng
EVEPYELAG, UE TN Hopdn tnG dpepedotivng,
yla peiwon ¢ oxvoc.

KatavaAwvovtat 16 ATP ywa N,

H alwtdon XpnolUOToLEL Ta NAEKTPOVLA
yla va avaxBeL to N, oe NH;

JuumnoAko P (Fe-S)

FeMo cuumnapdyovta

H alwtotaon sival apyn

24 e [sec povo 3 popta N, / sec

ATP ampaitnto yla tnv peiwon tov payuatoc eVvepyormoinong tne avtidpaonc

ADP kot NH,* avaotolelg



Fe protein (Fe)

2 UUTTAOKO TNC allwTAoNC

The iron-molybdenum cofactor of nitrogenase binds and reduces
atmospheric nitrogen

~"

Fe protein (Fe)

Nitrogenase protein complex

H avaywydon petadepet
NAekTpoOvLIa amo tnv pepedofivn
otnv al{wtdon oto cUUMAEyua P
To povopuepr cuvOEETaL UE Eval
ouunAoko 4Fe-4S. Npoodével Mg
koL ATP

MoAU gvaioBntn oto O,
(buxavBoaipoodatpivn)

Ao 1o P ta nAektpovia pgouv
TPOG To KEVTpo MoFe omou N,
ovayovtal o€ aupwvia.

210 Kévipo MoFe yivetaln
avaywyn.



Pultka pupatia

32IN0S 3IUNS/ssabing Awalsaf
) k3 A V

31n0S NUBINS/ssabing Awalaf

Figure 22-6

Lehninger Principles of Biochemistry, Seventh Edition

© 2017 W. H. Freeman and Company



Pulika pupatia

Kalloniati, C. PhD Thesis 2016

Zakyxapodn
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Ewova 1.5: Metadopa kat PeTaBoALOLOG EVOC LOAUCLEVOU KUTTAPOU TOU pupatiou.
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Evowpatwon TG appwviog

1. lov appwviog

Ammonium lon Is Incorporated into an Amino Acid
Through Glutamate and Glutamine

Adubpoyovacn tou yAouTapvikol OVOYyWYLKN apivwon
H avtibpaon peow evog evblapéosou Baonc Schiff
avayetal pe NADPH ) NADH.

H petadopa vdpLdiov amodidel povo L-yAoutapiko

2TEPOXHMEIA TOY a-ATOMOY ANOPAKA. L IZOMEPE2
H+

+
H.\¢H NAD(P)H NAD(P)*

)
H-0
|(|Z + NH,* 2 ” \/
00c” > “coo

C
-00c” > oo

a-Ketoyhoutapikod

FAOUTAMLVLKO: AOTNC A-OLLVOUASAC TWV ALLVOEEWV
JUVOEDN TWV AMLVOEEWV QIO O-KETOOEED

L isomer

AU + . v batanhidavaba

HN
’

o
-00c” > oo

Moutauviko



Evowpatwon tng appwviog

2. LOV QppWVLoG

Ammonium ion is assimilated into an amino acid
through glutamate and glutamine

"H3N *HzN

ATP ADP H . NH; Pi H
0 U S 0 0 \/ NH,
= -00C \P< > -00C
' o) é‘ o) 0
MouTtauviké Evdidpeco akuho@wao@opikol Movutapivn

YuvBetaon yAouTtapivng EVowpaTwyVveL Eva AAAo AlwTo 0To YAOUTAULKO
ATP-géaptwpevn apivwon tng kapBo&u opddoc tou YAouTapLlkoU o€ YAouTapivn

H yAoutapivn eivot o 66tNC N oTLC TTAEUPLKEC AAVGCIOEC TWV OULVOEEWY, TIOUPLVEC,
nupLudivee, tpumntodavnc Lotdivng



Evowpatwon tng appwviog

Ammonium ion is assimilated into an amino acid
through glutamate and glutamine

ouvOaon yAouTtopvikoU (mpokapuwTlkol) Avaywykn apivwon a-KketoyAoutaplkou
Xpnotpomnowwvtag YAoutapivn wg 60tn alwtou.

a-Ketoglutarate + glutamine + NADPH + H ==
2 glutamate + NADP™

Otav alwto eival MePLOPLOUEVO CTOUC TIPOKAPUWTIKOUC, TO LEYAAUTEPO LEPOC TOU
yAoutapwvikoU yivetat pe tn dtadoxikn Spdon tng ouvBetdong tng YAoutapivng Kol
ouvbaong Tou YAOUTOULVLKOU.

NH," + a-ketoglutarate + NADPH + ATP ——
glutamate + NADP™ + ADP + P,

H+
+

H. tH NAD(P)H NAD(P)*
(0] N +
|| Hzo || \_/ H3N.“/ ,H
~00C CO0O~ ~00C COO~ ~00C CO0O~
a-Ketoyhoutapikéd Moutapviké

Adubpoyovaon Tou YAOUTAULVIKOU



Auvoéga yivovtal amo evolapeoa TwV
LETOBOALKWY LOVOTIATLWV

AvOPaKLKOC OKEAETOC TIPOEPYETOLL
Qo TPELC TINYEC:

eyAUKOAUGN

*KUKAOC TOU KLTPLKOU 0&E0C
*pwoPpoplKES TIEVTOLEC

eTa Baktrpla propoulv va
ouvBeoouv Kal ta 20 apwvoéeal.
eTa BnAaotikd AapBdavouv
OpLOpEVA e TNV Slatpodn

4-OwoopIkn
epuOpsly <

TpurrTo@avn
®Oavudodavivn
Topooivn

a2

L \

O&ahoiko

ACTTOPTIKO

y

AoTrapayivn
MebBeiovivn
Opeovivn
Avaivn

Muk6dn

4 Brpara

3-DwOPOYAVKEPIVIKO —>|  Zepivn

.
.

DwoPoevoro-
TTUPOOTAPULAIKG

I'lupomacpu)u KO

Ki rpn«)

b S

/

4
Pripara

6-Owopopikr Y\uk6in —  PIKI

lomibivn

\/

Mukivn
KuoTeivn

Alavivn

o| BaAivn

Agvkivn
looAgvkivn

o- Ksroy)\oumpmo

\ 4

MouTapIko

\ 4

MovTapivn
MpoAivn
Apyivivn

EIKONA 22-11  Zdvoyn s Brooivieong Twv apivoéwv. Or mpédpopor Tov av-
BPOKIKWY OKEAETAV TrpoépxovTal aTré TPeI§ TNYES: YAukGAvon (pod), kOkAog KiTpi-
ko0 0&€0g (pTAe) Ko 0665 PwoPopIKWY TEVTOLWV (Hof).



2UvBeon apvoéewv

Human Beings Can Synthesize Some Amino Acids but Must Obtain Others

from the Diet

MNINAKAZ 24.1 Baoikn opdda twv
gikoo1 apivo§éwv

Mn anapaitnta Anapaitnta
Alavivn BaAivn
Apyivivn Bpeovivn
Aomapayivn Bpuntogpavn
Aomapayiviko IooAgukivn
[Aoutapivn Ioudivn
[Aoutapiviko Agukivn
[Aukivn Auoivn
Kuoteivn MeBerovivn
MpoAivn ®avuAaAavivn
Zepivn

Tupoaivn

AVETIAPKELO OE €Va ATIAPAITNTO OULVOEY
Hropel va £xel coBapec GUCLOAOYLKEC
OUVETIELEC.

4 —
v
.g Bl Nonessential
© 3L H Essential
o
5
g
(]
S
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B
]
0
=
=
0

123456789101 1213141516
Number of steps in pathway

Figure 31.6
Biochemistry: A Short Course, Second Edition
© 2013 W. H. Freeman and Company



BioouvBeon e tpavoapivwon

Aspartate, alanine, and glutamate are formed by the
addition of an amino group to an alpha-ketoacid

AVTIOpAOELC TPAVOUIVWONG KATAAUOVTAL OO OULLVOTPAVOPEPAOELC. Eisomes
Autad ta eviupo anattouv pwodopikn upldofain

Mpogpyxetal amno nmuptdotivn (Brrapivn Bg)

2TEPOXHMEIA TOY a-ATOMOY ANOPAKA. L IXOMEPE2

R COOr
Oxaloacetate + glutamate = aspartate + a-ketoglutarate -
. NH3*
Pyruvate + glutamate = alanine + a-ketoglutarate ﬂ ) |
o] H,0
0~ on
dwodopwkn mupdofapivn  F Z | % *705P
N

CHs

Pyridoxamine
phosphate (PMP)

Proton to be
transferred

External aldimine Quinonoid
intermediate

1an and Company



Auwvoéea yivovtol amo evOLAMESO TwWV HETABOALKWVY
LLOVOTTOTLWV

3-Phosphoglycerate is the precursor of serine, cysteine, and glycine

To YAUKOAUTLKO evdlapeoo 3-dwodoyAUKEPLKO gival To TtPOSPOUO YL oepivn.

H oepivn petafoliletal og kKuotelvn Kat YAUKivn.
H ouvBeon tn¢ yAukivng amottel to TetpaldpodulALKo WS cupmapayovTa.

"\~ H* N\
——p + O;p
NAD* NADH \O

FAOUTAMIVIKO  YAOUTAPIKO

_\/

a-Keto- O- R

g U
éiH
H

\
i \__/ Q
(eolom
CO0O™ g *HzN

3-OwoPOYAUKEPIKO 3-OwopoidpounmupocTa@uAIKo

/0|-| \CHZ
CH, | 5 }H

H N
>\ e
HN«\‘

Serine Tetrahydrofolate

*HyN (oo}

Unnumbered 24 p723
Biochemistry, Eighth Edition
© 2015 Macmillan Education

N
CcH,
| )f H
N~ +

COO~

3-Owoooepivn

-ooc/\NH3+ + H0
Y

N® N'°-Methylene-
tetrahydrofolate

Glycine

OH

"HzN COO~

Xepivn



TetpauvbdpoPuUAALKO
Tetrahydrofolate Carries Activated One-Carbon Units

H
H>N N N
\‘/ jf
N ‘ 5 J—=H /Ij
X N
H Pterldlne
OH HNI10 =
MrepiSivn 0~00C H
N ‘ /\
HH COO O COzH
H o :

0 COO™ n=0-4 0 /©)qu
. . H
m-ApivoBevioikd Moutauviké
Hwvol HNJ]iN\jﬁN CO,H
s J H
HoN N N

TetpaldpodpulAikoU TtpogpxeTaL amd GuAAko oL (Btapivn By).

Tetpal6podoALko, popEac evepyOTIOLNUEVWY OVOPAKIKWY HoVASdwV o€ S1AdoPEC KATAOTATELC
oeldbwonc

2 NUOVTLKO yLa TNV EUPPUIKA avATITUEN TOU VEUPLKOU CUCTAMATOC.



Metatpornec povadwyv evoc avBpaka

NINAKAZ 24.2

MovoavOpakikég povadeg mou

HETaPEpOVTal HE TO TeTPaldpouAAike

O¢s1bwtikn katdotaon Movaba

H mo avnypévn —CH; MeBuhikn

(= pebavoan)

Evidpeon —CH, MeBuAevikn

(= poppardeiidn)

H mo o&e1dwpévn —CHO Poppudikn

(= HuppnKIKG o€u) —CHNH Poppipviki
—CH= MeBevuhikn

~_ 5 L'H
SN TCH,
1w }
CH; N—
H
N-MeBodo-
TETPAHPOpPOANIXG

Karaoraon ofzibwong
(pevapepdpevn opaba)
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AOTNC HEBUALKWY opadwv

S-Adenosylmethionine Is the Major Donor of Methyl Groups

S-AbevooulopeBelovivn ocuvtiBetal amo pebetovivn kot ATP

ATP Siaomatatl og mupopwodopkod aiag Kot dwodoplkd AAaC.

+ ATP ——

HO OH

MeBeiovivn S-Abevocoulopebeiovivn



O KUKAOC TOU gvepyomnolnpevou pebuliiou

NH,
/N — QQ‘N H+
+
< ‘ R-H R-CH
st NN
\ /O\\ J““
HO OH

S-AdsvooulopegBeiovivn

H xprion t¢ S-adsvooulopebelovivng
KalL N avayEvvnon amoTteAoUV Tov KUKAO
TOU EVEPYOTIOLNUEVOU HEBUALOU.

OpokuoTeivn N>-MeBulotetpaidpo@uAiké

S-A8£VOGUNOOHOKUOTEIVN

ATP ’ {S

MeBelovivn

-Abdgvoculo
peBegiovivn

Tetpaldpo@uAAikod

OpoKuoTeivn
H S-adevooulopokuoteivn Staomdral

yla va dwoel adevoaoivn Kal OPOKUOTELVN.

Evepyog
v’ ~CH,

S-Adevooulo-
OMOKUOTEIVN

H,0

MeBelovivn avayevvatal amno
OMOKUOTEIVN KAl To Bltauvn By,
€vlupo ouvbaon tng pebelovivng,
KATaAUEL TNV HETAPOPA EVOC
avBpaka amno to N°
pnebulotetpal SpodUAALKO.



Kuotelvn Kol OMOKUOTELVN

Clinical Insight

High Homocysteine Levels Correlate with Vascular Disease

Ta atopa pe vPnAa enimeda tng opokuoteivng n opokuotivng (Stpepec) oto aipa
SdlatpExouv peyoAutepo kivbuvo yla kapdlayyeLakn vooo.

H mio kowvn attia tng avénuévng opoKUoTEVNG oTo aipa eival n EAedn

dpaotikotntag cuvBaonc kuotaBeloviving, To EVIUO TIOU UETATPETIEL TNV OLLOKUOTE VN
0€ KUOTELvN.

*HzN
HO S 0 HS
"H3N H,0 “H H,0
SH H 27 H 2 NH,* CH
7 . 00C 4 3+

>/H\/ B ; - 2 — -00C
~00C *HzN COO- *HzN COO- "HzN CO0-

OpokuoTeivn Zepivn Kuotabegiovivn a-KetoBoutupikd Kuoteivn

cystathionine synthase cystathionase



AOTNC HEOUALKWY opadwv
S-Adenosylmethionine Is the Major Donor of Methyl Groups

I I 14 I NH2 NH2
S-AbevooulopeBelovivn eivatl 6otng pebuliov CH3
otnv LeBuAiwon tou Baknplakou DNA SN methyltransferase SN
Stimulates SMN I - |
Inhibits SH3 domain s&’&,eir'a:dsg‘n[g/'e' Stimulates HP1 N O N o)
binding with proline- 1 ?;gda'?gng,%ﬁ?:: H H
flohsequences  eeressgmtasean. lysine 9
'\‘ symmetric /.
o2 dimethylarginine
i i asymmet:ic dimethyllysine
Stimulates binding dinetykxginhe trimethyllysine _ Stimulates
to membrane Y interactions between
surfaces \ ........... f ........... “}/ gﬁ&‘fyws":bﬁs , ,
y . £ pran Y " MeBuAlwon nMpwTtelvwv
4 tor \ / methylation
BN % 4
AdoMet ',‘
Effect ' Modification 'PMT Enzymes PMT Enzymes. Modification . Effect

S-AdevooulopeBelovivn eival tpodpopo yia tnv cuvBeon Tou alBuleviou pla opuovn ot
dUTA oV eMAyEL wplpovon Twv ppolTwy.

H,C—CH,

) 2uvBdon tou ACC O&e1ddon touv ACC
S-AdevooulopueBelovivn > R > H,C=—=CH,

+H3Nf COO™ A1Bulévio

1-Apvo-1-kapBoéu-
KukAomnpomavio (ACQC)




PUOuion

The Committed Step Is the Common Site of Regulation

Inhibited
by Z

A | B e D —) [ — 7

Unnumbered 31 p549b
Biochemistry: A Short Course, Second Edition
© 2013 W. H. Freeman and Company

PUOuLon tou petaBoAilopou: AvaotoAn pe avatpododotnon
(avatpododotikr) avacTtoAn)
EVOC PACLKOC TPOTIOC TNG pUUBLONG TNG PONG TWV METABOALTWY

To TeALKO TIpoioV o€ pia ouvBEeTLKN TTopEela aVAOTEAAEL TO EVIULLO TTOU KOTAAUEL
TNV MPWTN KN QVTLOTPEMTH avtidpaon.



Apepnc
PLBIOTIKN doIKN TTEPLOX
KataAuTtikn
doukn
meploxn

™ML i Y
SR <

PUOuion

2- 2- 2-
o P H O P 0P
OAP'/ + OQP'/ a-Keto- OAP'/
\ NAD*  NADH \ Glutamate ~glutarate H0 P
o \ i o \ r o \ i OH
oolon
H dolon & *H3N coo- *H3N coo-
3-Phospho- 3-Phosphohydroxy- 3-Phospho- Serine
glycerate pyruvate serine

adudpoyovaon tn¢ 3-dwodoyAUKEPLVAC, N oTtoiol avaoTEAAETAL ATTO OEPLvN.



PUOuon

Ta StakAadlopéva povormatia puBuilovrtal pe TOAUTTAOKEC SLodLKAOLES

AvatpododoTikr avaoToAn Kal EVEpYOTtoinon

OH O

HaC OH
NH,

Opeovivn

Anapivaon <€——
me €
YSpo&uaiBuho-TPP Bpeovivng

MupooTa@uAIKO 7 a- K&ToBouruleo
\ OH

- — -
AvaoToAn

- ¢ ¢

v \ v

Agukivn BaAivn |looAgukKivn

Evepyormoinon

AUo obol €xouv Eva apyLkO KOwo BrApa

To €va povormatL avooTEAETAL Ao To SO

TOU TPOIOV KAl EVEPYOTIOLATAL ATTO TO
TPOLOV TNG AAANC 0dou



Evlu ik moAAamAotnta

Ta StakAadlopéva povornatia puBpuilovral pe MOAUTTAOKEC Stadkaoieg

‘Evlupikn ToAAamAotnTa:
To KaBoploTIkO BrApa kataAUeToL oo SVo N meplocotepa Eviupa Ue SLadOPETIKEC
PUOULOTIKEG LBLOTNTEC.

AvaoTéAeTal amo X

Evlupo 1

EvCupo 2

AvaoTtéleTtal ammo Y



Evlupuikn moAAammAotnTa

Evaiobntn og Auoivn

| AOTIapTIKO |
A A, A, o Aopikn TTEPLOXN KIvaong
_____ TOU ACTIAPAYIVIKOU
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EIKONA 22-8 AXootepikr] poBpion tng ovvBerdong mg yrloutapivng. To £viu-
pHo puBpileTan aBpoioTIkG o6 €61 TeENikG TTpoidvTa Tou peTapoliopol Tng yAouta-
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Figure 22-29a
Lehninger Principles of Biochemistry, Sixth Edition
©2013 W. H. Freeman and Company
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Movoéeidlo tou alwtou

1998 BpaBeio NoureA latpikncg kat QuatoAoyioc
Louis Ignarro, Robert Furtchgott, Ferid Murad

Juykévtpwon 10 ppb
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\ / H \ / + +NO
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Apywivn N-w-Y8po&u- KitpouAAivn Movoéeidio
apywivn Tou alwtov

Nopayetal and evéoOnALakd KUTTAPO, VEUPWVEC 0TOV EYKEDAAO Kal pakpodaya KATd TN
dAeypovn] Kal eival Loxupo ayyeLoSLaoTAATIKO

PuBuilel tov moAAATAQCLOOUO KUTTAPWYV AElOU HUOC

JUUMETEXEL OTOV TIPOYPOUHUATIOMEVO KUTTOPLKO Bavato kat aAAnAemidpad pe pilec oéuyovou
TPOC TO OXNUATIONO HETABOALTWY, Ol omola kataotpEdouv maboyova.
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Entineda twv katexoAapuwvwy HeETABOAEC OTNV apTnPLaKD TLEoN.

MNapkivoov ehewpn vromapivn (xopriynon L-dopa).
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Omwc¢ N oxlloPppEvela.

ApwvoBoutupko (GABA) €vac avaoTaATIKOC veupoSlaBiBactic.

EAAewn ouvdEetal e ETUANTITIKEC KPLOELG
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EIKONA 22-31 BiootvOeon opiopévev vevpoSiaPifactav awé apivodéa. Le kabe wepimrwon, 1o kpiopo Pripa eivan pra amokopPofulimon mou eapréra and Tnv

PLP (oxiaZetan pod).




Baktnpla kat puta

Ot Baktnplakec mentidoyAukavec epteéxouvv d-Al

kot d-Glu.
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(Lopdivn), Tavvivec K.0.K.
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EIKONA 22-26 BioovvOzon s aipng ané 1o §-apvodeovlivikd. Ac: axeTudo- (—CH,COO —), Pr: mpomovudo- (—CH,CH,COO—).

Mopdupivn dnuiovpyet tnv aipn tng atpoodalpivng, KUTOXPWHUATWY, puoodatlpivn
2TOL AVWTEPOUC OPYAVLOHOUC N topdupivng mpokUTeL amo YAukivn kat nAektpulo-CoA
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EIKONA 22-27 H yoAepuBpivn kai Ta wpoiovra 1ng amobopnoris Tne. M: peBulopdba, V: Bivodopdda, Pr: pomovolopada, E: ailBulopdda. Na va dievkoAuvBel n ov-
YKpion, auTES 01 dopés eixovilovTan O YpoppIKe pop@r, avTi yia T 6woTr) oTEPEOXNuIKT Siapéppwar Tous.

O KATABOALCUOC TWV TIPWTEIVWVY TIOU TIEPLEXOUV QLN
1) éva péoo enetepyaoiog twv vdpodPoPwv Mpoidoviwy NG dtdomaonc Tou SaktuAiou tng mtopdupivng
2) Tn dlatripnon Kol KvnTtomoinon Tou atopou Tou oldpou WOTE va UIMOPEL va emavaxpnoLpornoLnO«et.
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