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Antaptiwpévn StdaokaAia
otnv AlpatoAoyia
Apyupnc Z. ZUuuewviong
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EknmatdeuTtikoi otoyxol

OTOV METABOALOMO TOU OO POV

m Katavonon tou BloAoylkoU poAou Kal twv deEapevwy Tou oldripou otov
OPYOQVLOUO.

B [vwon twv Baclkwv apxwv aroppodnong, dtakivnong kol anoBnkevong tou
oldPOU KoL TWV EUTTAEKOUEVWV TIPWTEIVWV.

m Kotavonon tng evOoKUTTAPLOC KOTAVOUAC TOU oldrPou Kol TwV AELTOUPYLWV
TIOU ETILTEAEL.

B AvtiAnyn tng Sounc Ko TnNS AELToupyilac Tou CUOTHHUATOC ArtopPodnong
depponoptivne/ePLdivne kat twv mpwteivwy dtakivnong tpavodeppivng,
urtodoxEa tnG tpavodeppivnc kol peppLrivng.



2IAHPOZ - Mevikég mAnpodopiec

Baolko L\VOOTOLXELO TOU OpYyOaVIOOU
Evploketal og KAOe avOpwrivo KUTTOPO

To M6 oNUAVTLKO BLOKATAAUTLKO oTOoLXEL0 AOYyW avaoTtpEPLpUnG HETATpOTC ano Fett og
Fe*** kot ikavotntac petadopac nAektpoviwv
BaolkEG BLOAOYLKEC AELTOUPYLEC:
2 Metadopa ofuyovou
s Alpoocdatpivn
s Muoodarpivn
2 Metadopa nAektpoviwv
m Kutoxpwporta, avanveuotikn aAvoida
m ZXNMATIopOC dpaoctikwv pilwv ofuyovou (ROS)
2 KataAvtng yia ofuyovwon Kot udpofUAiwon UMOCTPWHATWVY
m MetaAAonpwTEIVAOEC
m Ynepoéeldaoeg
KataAdoeg
m PiBovoukAeotidiki pedouktaon =

PoAog otnv
ouvBeon DNA
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MetaBoAilopoc owénpov I.

Alopepiopota oldRPoU ToOU 0PYAVIGHOU

m Méon noootnta oléripov otov Avlpwno : 3-5 gr (nepinov 2 pkpa KapdLa)
m Meplexopevocg otnv apoodatpivn: 60-70% \
m Meplexopevocg otnv puoodatpivn: 10-12% \‘\ \‘\
m AnoOnkevpévog oidbnpog: 15-30% | |
m MNeplexopevoc ota Evivpa: 1-2%
> amnoppodartal
> petadEpetal : HE TNV ocuvelochopa
> eloépyetal evéokuttapla ] £€ELOLKEVMEVWV TIPWTEIVWV
2 amofnkevetal '




BaGLKEC APXEC

MetaBoAiopog owdnpouv ll.

O oibnpog tou opyavicpol avakukAoutal, Sev anoBaAAeTal
ATtO TO TIEMTIKO cuoTnua amoppodatal povov teBevic Fe
O svamoppodnTtog 6idbnpoc eival povov tTwv {wikwv tpodwv
O oidnpo¢ Twv putikwv tpodwv dev amoppodato
H nuepnotla mpooAapovouevn mMocoOTnNTA OTOLXELOKOU
oldnipouv mAnpouc dtatpodnc Kupaivetol HeTtaél 5-20 mg
To mooootd anoppodnong eivar 5-30% kol e€aptatal amno:

2 TNV YOOTPLKN EKKPLON

2 TO MEPLEXOLEVO TOU EVIEPOU

S TNV KWWNTIKOTNTO TOU EVIEPOU Kol

2 TIC AVAYKEC TOU 0pyaviopoU (avaykeg epuBpomnoinong)

=> Huepnowa anoppodoupevn noocotnta Fe: 1-2 mg
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MetaBoAlopog atdnpov lll.

Napayovteg nov ennpedlouv TV anoppodnon Tov odnpov

B Evodwtecg tnc amoppodnong Fe:
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EAdyxLotn ouvelodopa

Fo-Transforrin | ransferrin ey

MetaoAlopoc oldnpovu
Anoppodnon touv odnpov
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Fe Fe* —*@ Transferrin

meruluplasmln

proteln 1 Hox: haem oxygenase

(utilisable Iron)

DMT1: divalent metal transporter 1

Ft: ferritin

m [leploxec anoppodnong tov Fet*: 12-6AakTtuAo Ko eyyuc viotida
m HmnpooAnyn Fe*t amo to evteplko emiB. yivetal pe katavaAlwon evépyeiac (ATP)

B Y& TTOAU HLKPO TOCOOTO avaywyr tou Fettt og Fett ano tnv DCYTB => 4 ékdppaon
eni obnpormeviog

B EpmAekopeveg mpwteiveg eivat n Nramp2 (DMT1), n DCT1 ko n SLC11A2.
B 4 unxaviopol amoppodnonc Exouv npotabel ota BnAaotikd




MetaBoAlopog owdnpovu V.

Mpwteiveg petadpopac Tou oLdriPov OTOUC LOTOUC

Depponoptivn: MetadEpeL Tov oibnpo ano to KUTTaPOo Tou
gvtePLKOU emiOnAiov otov auAo Twv atpodopwv TPLXOELO WV

Hooawotivn: MNapopoia Spdon Atyotepo lOLKR, EUMAEKETOL OTNV
petadopd AAAwv d160evwv petaAAikwy oviwy (Cutt, Zn*t, KAn)

Eddivn: AvaotéAAeL Tnv Kuttapkn mpdocAnyn tou cdnpov, HEow
oUvoeonc Kot aAAOCTEPLKAC TPpOoTomnoinong tn¢ deppomnoptivng

Tpavodeppivn: Npwteivn petadopac Fet* oto nAdoua

Ynodoxéag tpavodeppivneg: mpwteivn tpoocAndng touv Fett anod
TNV KUTTOPLKA eTipavela Kot petodopa evéokutTTapiwg

Depptrivn: NMpwteivn anodnkevong tov oLdéripou

PuBuiotikeg mpwrteiveg: IRP-1, IRP-2: PuBuilouv tnv ékppaon tou
urtodoxéa tng tpavodeppivne, pe dpaon octo mRNA touv TfR

a Villus enterocyte

Fe .
Ferric reductase 1 DMT1

Fe .omm

Hephaestin, Ferroportin 1

| TF Fe
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| Mnyoviepog amoppoPnons Tov GloNPov TMV TPOPMV

TfR1 and clathrin-coated pit

Tf-TfR1
Complex

V Sec15l1 docks vesicle to mitochondria?
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MeTapoAlopnog Tov G1o1POV GTO ULTOYOVOPLA

Mitochondrial Fe transporters? |
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Edidivn kat opolootacia otdpovu

High Fe levels

Extracellular ® Fe2t
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To cvotnua peppomnoptivng — ePLdivng
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Entl unapéewc dAeypovng ) veomAaoiog avaoteAAeTaL N amtoppodnon
oldrpovu Kat n anodoon Tou amo ta pakpodayo otouc epubpoBAACTEC Kall
eykaBiotatol avatuia xpoviag vooou

Ytnv avatpio avtn ta entineda Fe tou opou sival xapunAa yiati o Fe, av kat
Oev Aeimel, mapopEveL amoOnkKeVpEVOG ota pakpodaya tov AEZ



http://bloodjournal.hematologylibrary.org/content/112/2/219/F3.large.jpg
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= ‘ Tpavodeppivn - Aopn

s O povadikog petadopsac oldripov tnv KUkAodopia

s NAukompwrteivn ~ 80 kDa pe 678 apvotea, 6% cakyapo
= Aoun popiou: AuTAO opodipepec (2 Aofol)

m |[kavotnta petagdopadc: 2 atopa Fet** ava popo

m To onuelo 6€opevong Tou oLbNpouU o «KPUMTN» TOU Loplov,
WOTE VO NV €lval ekTeOeLLEVO KL LETAPOALKA EVEPYO

m Juykpatnon tou Fe*** petagu 2 tyr, 1 his ko 1 asp
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‘ Tpavodeppivn - Aettovpyia
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s KukAodopel otov 0po w¢ amotpavodeppivn, Lovo-cLldnpouxoc Tpavodeppivn,
Sdlolbnpouyxoc tpavodeppivn

= YYnAn ouyyévela cvdeonc ~ 1020

s H ouyyévela tou C-teAlkoU Akpou peyaAutepn

s H ouvdeon Fe*** oto éva Akpo auéavel Tnv ocuyyEvela ouvdeong tou aAAou
s H amnotpavodeppivn mapayetatl KUPLwE oo To NTTATOKUTIOPO

s [Noocotnta opyaviopov ~ 250 mg, xpovoc NU{wNGS 8 NUEPEC
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YrodoyxEac tpavodeppivne - Aoun

TfR1 — HFE complex

n Ekdpaletal og OAa ta KUTTOPQ

s O aplBuocg kat n otaBepotnta twv TFR- kaBopilouv tnv mpocAndn Fe

s To yovidLo tou onwc Kat tng armo-TF edpaletal oto 3¢g21-26.

m  [Aukompwteivn 188 kDa pe 2 umtopovadec tov evouvtol LETOEV TOUG e SLOOUAPLOKO
deopo

m  AmnoteAeitol oo pKkpeo vdpodofo KUTTAPOMAACHATIKO THHHA Kot peyaAo udpodiio
€£WKUTTAPLO THAM
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Yrodoxsac tpavodeppivng - Asttoupyia

n::Iathrln

—r{%

hgand

Recycled TR and

=n ' %i, Flp:u =T1
Aiinl o TR . eI 4 2 A7
Eln-:lr-q of Fa2-Tl o - m‘ﬁbﬂ&ﬂ%

TTR and formation of
adap’un

E; ‘H‘E . Transler of releassd
. iran o ihe cybosal

miare clathrin pinches off Clathrin Endosome formed
and adapting vesicle

Clathrin recruits  Dynamin Yesicle releazed

Acidification lollowed
by refense of iron

KaBe unopovada deopevel 1 poplo TF

H cuyyévela touv unodoxéa yia TF i} amo-TF e§aptatat moAv ano to pH
20vdeon 1 popiov TF avéavel tnv cuyyEvela cuvdeonc Kat 2°Y

2e KUTTOpO MOV gvpilokovtal o€ daon S n Ekppaon TrR avédavetal

>To EpuBpomonTka KUTTapa o aplbuoc TFR avédvetal mpoiovong tTng
wplpavong, kopugoutal otnv opBoxpwpaTik EpuBpofAdotn Kal
LELWVETOL KaTOTILY oto AEK
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- ‘ Yriapxouv 600 tunot urtodoxewv tpavodeppPivng

MAYO CLINIC

Mayo Medical Laboestories

Iron Absorption, Conservation and Transport in
Portal vein Fetroportin Hemochromatosis

Fe! S Cotutar
oo Pocd Ferroporn
~ Fe%
/ |

\

Transferin Fo'ap 1102

Bile Duct
Lysaaiarme

FC'J —_—
TR oM (Fexritin)
el (Pl w2 [ owa

B Microglobutin " N /
/ [rdocytoun
Hepcidin //
v : { Mf-ﬁrv-\f‘nl ;

{epatocyte

Central vein ffansiefnn Bile Duct Cell

— -

%ﬂeMmamsis | .
v = 2wt B, 2 g vt &_‘

= O TfR1 cuvdéctal povo pe ohotpavodeppivn, evw o TfR2
OUVOEETOL KOl LE LEPLKWCE KopeopEvn Tf ko pe amotpavodeppivn
= O TfR2 nailel onpavTiko MoOoyeVETIKO POAO GTNV KANPOVORLKN OLLLOXPWHUATWON)




@epprrivn - Aopn

ArtoteAeital amno 24 vniopovadec dvo tunwv: L (light) pe MB 19.7 kDa kot H
(heavy) ue MB 21.1 kDa

H anodeppitivn napayetal oto Arap Kol oxnUatilel mpwTeIVIKO KEAUDOC
naxouc¢ 1 x 12 nm movu amoteAeital ano peiypa L kot H utopovadwv.

O olbnpoc petatpEneTal mpwta o€ TPLoBevVN Kol SLELoOUEL OTO ECWTEPLKO TOU
keAUdouUG Omou cuykpateitol wg Fe,[OHPO4],

H o&eidwon tou Fe** yivetal and tnv H umopovada
H doun tou poplou e€aocdalilel tnv acparéotepn amoOnkevon tou Fe




@epprtivn - Asttovpyla

H Stadopetikn avaloyia H kat L vrtopovadwv dnuiovpyei dtadope-
TLKOUC LOTLKOUC TUTIOUC LoodeppLttvwv. MeyaAutepa mood oLdrpou
amoBnkeVouV LOOPEPPLTIVEG LLE peyaAUTepn avadoyia L utopovadwy

Depprtivn unapyxeL o€ OAa ta KUTTapa aAAd Kupiwc ota pakpodpaya
Tou AEZ kol Tat EpuOpomonTika KUTTOpa

Anodepprtivn avéavetal oAU oc avTidpaocel oéeilag PACEWC KOl O
XPOVLIEC PAEYLOVWOELC KOTOLOTAGELC




Eni avantuénc aviibpaonc ofeioc pacewc
arneAevBepwvetal ano-¢peppLTivn amo ta nratokuTTApa

;,. 2. 2 Antibody production

2 : ey
. 2 ﬁ’ﬁ‘ =: Autoantibody production — Autoimmunity
| . » Vo
. % - > * - Autoimmunity
&, Lo H r V‘ Chronic inflammation
Proliferation —-— B cell Th17 Treg

Keraunocyt;§ g / Naive CD4+T cell
| |
| | V.

* 5 \ / .
Proliferation = Hepatocyte —> Amnodepprrivn
~~ RP A

Mesangial cell Fibrinogeny — Hypercoagulation
Serum amyloid A% — Amyloid A amyloidosis

e Hepcidingqe — Anemia of inflammation
Q . Albumins

Myeloma/plasmacytoma |
= cell y 4 I

Growth

Angiogenesis goskaryocyte

Synovial tibrob
VEGFp =

Platelet production
RANKL

Osteoclast differentiation
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Katavoun tov ciépov Tov opyavicpou

Katavoun Fe entt A.X.N.

ATI0ONKEC
2500 mg

Amoppopnon <1mg/d

Anékkplon <1mg/d

EpuBpokutTOpa

1100 mg

AmtoOnkeg
1000 mg

Amnoppopnon <1mg/d

Amtékkplon <1mg/d

EpuBpokiTtTOpa

2300 mg




2uvoyn mapovoiaonG

O Fe gival anapaitnto yvootowxeio, mapepPaivel o€ onUAVTIKEG BLOAOYLKEC AELTOUPYLEC
ExeL VP NAO ofeldoavaywyko duvapiko yUauto kot dtakiveitat pe e€eldlkeVpéva
ouoTHHOTO LETAPOPAC EML LEYOAOLOPLOKWY TIPWTEIVWV. AUCAELTOUPYIO TWV CUCTNULATWYV
outwv N nepioosia Fe dnpiovpyei BAaBeg oe dtadopa KUTTAPLKA UTIOOTPWHLOLTOL
nepltAappavopévng petaddafioyovou dpaonc oto DNA.

To ocvotnua peppomnoptivng — ePLdivne eivat 0 GNHAVTIKOTEPOG PUOLOTAG TNG
anoppodnong Kot KATAVOUNG ToU ol Pov o€ PUOLOAOYLKEG Kol TTALOOAOYLKEC KATAOTACELC
(avarpia xpoviog vOGou — CUYYEVAG OLLOXPWHATWON)

H tpavodeppivn eival o Baoikotepog drapetakoptotiic Fe otnv kukAodopia

O untodoxéag tng tpavodeppivnc eVploKETAL G OAQ TA KUTTAPO KOL | KATAVORN Kot
Aewtoupyia Ttov ennpedletal ano tnv vmapén pAsypovwdoug aviidpaonc

H depprrivn eivar npwteivn anoBnkevong tou owdripou Kat anovoia pAsypovwdouc
avtidpaong avikatontpilel ta anobEpata oldrpov tou opyavicpou. NMapouoia
dAeypovwdoug avtidbpaong



