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«H cuve)c mpoo@opd vE®V KVTTAP®YV 6TIS
EMUEPOVS LOPPOLOYIKA AVAYVOPIGLUES
KUTTOPIKES OELPES EEUOPUAILETUL UE TOV
TOALUTTAOGLOGLO, TT] OLOPOPOTOION KUL TNV
OPILAVOT TOV TPOYOVIKAV ULLOTOUTIKAOV
KUTTAPOV — AVEEAVTANTN TNYT] TOPAYOYNS
OLLOTOUTIKAOV KVTTAPOV

Ta opypro KOTTEPOE TOV CINETOS OEY
OLaLPOVVTAL, £YOVV TEPLOPLGUEVO YPOVO
Cong, amapaitnTi n oweTipnon
o1a0gpov Tov aPLONov TOVS, GUVEMNS
TPOGPOPU. VEMV GLUOTOLN TIKOV
KUTTAPOV 00 TV TEPOVGLE. GTO HVEAOD
TOV 0GTOV

H 0¢on apomoinong perafaiietor Kata
T1) OLAPKELN TS EUPPLIKN S avaTTVENS

— H apykn) 0&on apomoinong etvat to
NEGOOEPNO TOV AEKLOIKOD 0lOKOV, VTTO
TNV ENAYOYIKI] ETLOPAGT] TOV
aPYEYOVOV EVOOOEPNATOS, KOL
aPYOTEPO TO 1)7TOP KOL O GITANVOC.

— O guPfpuikog pverog TOV 06TOV
kota tov 50 pijva apyilel vo mapdayst
AEVKOKUTTOPO KOl CIHOTETAMA, EVO
amé tov 7° pfiva apyiler n rapayoyn
gpudpoxvTTAPOV.



IIpmwun epuPpoikn aipomwoinon
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d cells. AGM, aorta/genital ridge/mesonephros region. (Modified
A4, 2006.)

FIGURE 17-1
from Mikkola

*MeG0ooEpLATIKA KOTTAPO, OO TNV 0TicO10 TEPLOYN TNG APYIKNG TOVIOG
——> o€ alpayyelopriotec mov anotkiCovv To Aekifiko acko, Tnv AGM meproyn kot

TOV TAOKOVVTO,
*AGM mepioyn (aortic, gonad mesonephric region) —> omAayyvikod HECOOEPUM, OTNV
TEPLOYN CYNUOATICULOV TNE Payloiac 0OPTNS, TOV APYEYOVOV YOVAI®MV KO TOV
LEGOVEPPTKOV 1GTOV
*Ta ayyelo-aipomomrika (apayyeloPrdotec) kdtTapa divouy yEveon Ge apyEyova
ToALSVVOLLO UNTPIKA cupoomtikd PAactokdtTapa (HSCs, hematopoietic stem cells) ko
o€ evoobnlakd Kittopo 6to eEmeUPPLiKo HecOdepa TOV AEKIO1KOD 0LoKOV
*H petatomion g apomoinomg amd To NP 6TO LVEAD TV 0GTMV EAEYYETUL OO TNV
EKKP1oM TG KOPTILOANG amd ta pPpuikd emveppioto,



2ANUOTIGUOGC EEMEUPPLIKOV UOPOP®V AYYEIMV GTIC AGYVEG,
GTO YOPO GTO GLVOETIKO LUIoYO KOl GTO TOLYMLO TOL AEKIOUKOD

AGKOV GE TPOSOULTIKO EUPpvo 19 nuepwv

< |
W ARRSENNRE |
o} "“””j Allantois

%, 1

\\7 Connecting

Tao apyéyova
KUTTOPO TNG
gpuOpag cepag
givan gumopnva
KO YGvouv Tov
TUPN VA TOVG
EVTOC TG
KUKAOQOpLag




A1LOTOINGT) GTO TIap

O1 mapdyovteg Tov ENAYOVV TO GYNUATIGUO TOV LEGOJIEPUOTOC KO TOV
QLLLOTTOINTIKOV 16TOV AMOTEAOVV LEAT) TNC DIEPOIKOYEVELNS TOV (LVETTIKOD
rapayovto petapnopemnonc — (TGF-B) ko tng otkoyévelog Tov avénTiko
napayovto TV woPiaoctov (FGF)




-Zﬁlyéan NG EUPPLIKNG OUOTOINGNGC LETA TO
0EVTEPO TPIUNVO TNC KOUNONC GTO MO, KATOTLY
OTO CTTANVQ

«Tov 7° ufva g evoounTploc Cmng 0 LVEAOC
TOV 0GTOV ATOTEAEL TNV KVPLY TEPLOYT TNG
QLLOTTOTN GG

20v evniika 1,7 L poedod tov ootov mepiEyovv
10%? oupomwonTikd KvTTOPO



AIMOIIOIHTIKA KYTTAPA

» 2TOV (PUGLOAOYIKO EVIIAIKO, TO, EpLOPG
Jvrij.\ocs(paipw, TOL KOTTOPO TG
KKIO0LS/ LOVOKVTTOPTKNG GEPAS KOl TO
OLLLLOTTETAALOL TOV TTEPUPEPIKOV OUULOTOC TPOEPYOVTOLL
a0 TO LVEAO TV OGTMOV

»H xaOnuepiviy mapaymyn evog dvopa 70 kg sivan
¢ TdéNc Tov 1x101 kdTTOpa Yo To
moAvuopeomvpnva. ko 2xX1011 yio ta
epvOpoxvTTOP

» Y apyel AOUOV GTOV LDEAD TOV 0OTMV, EVOC
TANOLVGLOC KUTTAPWV TOV E£YEL L0 TTOAD LLEYAAN
IKOVOTN T TTOAAATAOGIOGLLOV



AIMOITOIHTIKA KYTTAPA

»H mAgiovotnto TV KLTTAP®V TOV HVEAOD,

#eevrmpocmnei)swt oo TA, OLOPOPO GTAOIN
OPILOVOTNC KOL TOV TPLOV LVEAIKWOV GELPOV
mov kaBopilovtal TOAD KaAQ UE
KUTTOPOAOYIKE KPLTN Pl

» Avtd elval ToL KOTTAPO TNG
KOKKIOKLTTOPIKNG/ LOVOKVTTOPIKNG GELPAC,
G KaB®S Kol NG

TOV OLOPOVVTOL KOl
OPLUACOVY KO TOV £YOVV TEPLOPIGUEVT
TKOVOTNTO TTOAAATAOGTIOG OV KOO Ko
oldpkeln CONG



+

»H mmyn ¢ mopoyme Ohov ToV
KUTTOP®V TOL TEPLPEPTKOD OUUATOS ETVOL
EVOC  WKPOC  oYeTiKd  TANOLGLOG
HUEAIKOV  KLUTTOPWOV 7oL  OlOETEL
aveCAPTNTO KVTTAPIKNG GEPAS, TOGO TNV
IKOVOTNTO Y10 OUTOOVAVEMGT], 0G0 Kol
Yo ®PiLavon TOV KUTTOPTKOD
tAnBvcuov

»®oivetor  OTL ovTd  TO.  TOALOVVOLLOL
OLLLLOTTONTIKO KVTTUPO GE OAT TNG OLOPKELN
mec Comc Ttovg  Pplokovtar  €KTOC
KLTTOPIKOD KUKAOL (pdon mpepiag, Go),
oynuatiCoviac €16l £va OLOUEPIGLLQL
eQEOPELOC



AIMOITIOIHTIKA KYTTAPA

»H av&énon kot n dwtnpnon e opomoinong yivetol ue
VAAOYN OPOCTNPLOTOINGT UEPIKAOV OTTO OVTA TO, TOAVOVVOLLA
4E-pxéyova KOTTOPO, TOV OECUEVOVTOL Y10, TNV TAPOYOYN
KaOevOC CexmploTd KAWVOUL TOL Ool 00N YNGEL GTNV TOPAYDYT|
TOV OPLUOV KLTTOP®OV TOL CLLOTOG

»H eEaviinon evog amd avtd to. apyEyova KOTTOPO OV
EVEPYOTOLOVVTAL, £YEL GOV ATOTEAEGUO TNV OVTIKATAGTOON
TOV OO £vo KOTTOPO OO TO OLLUEPIGLO EPEOPELNC, MOTE VU
owtnpelton  otabepry m  oeCauevy TV €V gvepPyEin
TOALOVVAU®OV CULOTOTIKOV KVTTOAPWOV

»Ilepduota 1660 IN VIVO 6g movtikio 660 Kot In VILro og
KUTTOPIKEC KOAALEPYELEC LE KVTTOPO, OO TO TEPLPEPIKO QipLaL,
TO HVEAD ] TO GTANVO, £OMCAV T OLVOTOTITO OVOYVMDPIGTG
AVTOV TOV OPYEYOVOV QUOTOITIKOV KLTTAP®OV



MveLOS TOV 06TOV-ALNOTOINGY

To pveAiko 0pyavo amoTeEAEITAL OO £VA, TPIGOIAGTATO TALYLLO, OO Vidla, oy YELD Ko
KOUTTOPO, TOV CUYKPATOVVTOL LETAED TOVC LE UL ALOPPT) TPMTEIVOVY M OLGia
(e&mkvtTdpilo Ospédio ovoia) Kot oynuatilovv Bpoyides, TIC OLOTONTIKEC PMAEES
(niclHeS) M “ec0oyéc’’ oTig omoieg moAlamAacidlovTal , S10POPOTOIOVVTOL Kl
oagt_pi&ovv TOL TTPOYOVIKO KUTTAPO TOWV OUULOTONTIKOV KUTTOUP®V

H alpomomtikn “epwied” amoteAel o pikpomepifdirov mov mepididret Ta
aPYEYOVA TOAVOVVALLO CLULOTONTIKA KOTTOPO. ANAOOT) ATOTEAEL TN GLVIGTAUEVT
OA®V TOV TOPAYOVIWOV, KUTTAPTKOV KOl LOPIOK®OV, TOV O10VTIOpovV Kot puOuilovv
TOL UPYEYOVO TTOAVOVVOLLOL OULLLOTTOINTIKA KOTTOPOL

P0vOuion g 010popomoincng, Tov TOAAATANGLOGLOD KOl TNG MPIUOVOTS TOV
aPYEYOVOV KLTTAPWOV GTO HVEAO A0 £VOL GUVOAO TOPOYOVIWV TOV OPOVV
TPOOYWYIKA Kot OVOUACOVTAL VENTIKOL TapdryovTes (€101KOTL QVENTIKOT TOPAYOVTEC
KOl IVTEPAEVKIVES)

AMAOL TOPAYOVTEG £XOVV OVOGTOATIKT OPAGT , AVAGTOAEIC TNG ALLOTOINGTC
(tvteppepOVES, TAPAYOVTEC VEKPMOONG TOV OYKMOV Kol GAAN Broudpia)

To moAvoOvVaUd apyEYOVa, OLOTONTIKA KOTTAPO £XOVV TNV TKOVOTNTA TNG
LTONVOVEDGT|G, TOL TOAATANGLOGLLOD KOl TG OL0POPOTOINGNG Ko TEAKE LEGH
TOAOV GTOOI®V KOTOATYOLV GTIV TTAPAYMOYT TOV OPLU®V KUTTAP®Y TOL OLLOTOG



[1pOYOVIKES ONLOTTOINTIKES TPOPUDUIOEC— 1EPUPYOVVTOL GE
TOAVOVVOLLES, OATYOODVOLEC, OLOVVOLEC KO LLOVOOUVOILLEC

Multipotential stem cell

Hematopoietic stem cell

|"' /w
II.I.I"'-._ ( z'!
- Myeloid stem cell

(@)

Lymphoid stem cell—‘

IHoAvovvapo apyEyova OLHOTOMTIKA KUTTUPO — TANGLEGTEPOL UTOYOVOL TS
gy yElofraotng

e Yynuatilovyv 0TOL00NTOTE KVTTUPLKO TUTO TOV CLINATOS

e Eival ikavad yro avtoavaviénen, Tapapivouy Kuping 6tn ¢aon G, Tov KuTTaptKov
KUKAOVL

o Agv givan HOP@POLOYIKGE avayvOPIGLHo fuE TIG GUVIOELS TEYVIKES. AVOGOTGTOYN MK
EVTOTLGT) ELOIKAV EMLPAVELOKAV avTiyovmy (C-Kit, Thy-1)

Histology and Cell Biology, An Introduction to Pathology. Abraham L. Kierzenbaum, Laura L. Tres. 5t edition



m 1961, Till and McCulloch—moAvddvaua apyéyova poeiikd KOTTOPO OTOV
LETALOGYEVTOVV (LETAYYION) GTO UVEAD TMOV OGTMOV OLOL0YOVIOIOKOV
TEPOLATOLMOL OV €lYE TPONYOLUEVOS aKTIVOPBOANDEL e Bavatnedpeg d0GELC,
gtvar tkovd petd oo 7-14 nuépec va €ykatactcouvy oliole alpoToTIKNG
AVOATTTUENC GTO GTTAN VAL TOVG TO OO0 TEPLEYOLY OAOVS TOVG MPLOVS KUTTOPIKOVS
TUTTOVG TOL CLLULATOC.

m Kdébe pio oo Tic amowkiec, KOKKIOKVTTOPIKES, EpLOPOKVLTTUPIKES, LOVOKVTTUPIKES,
LLEYOKOPVOKVTTOPIKES 1) LKTEC TPOEPYETAL OO Eva kKo Lovo kKvttapo CFU-S



Awpomoinon

Tpeic kOprot kutTapiKol TANOVGOTL 6TO HVLEAD TV 0CTOV

To OOUEPICULA TOV TOAVOVVAU®VY OPYEYOVOV OLLLOTOUTIKOV
KUTTAPOV

To O1OUEPICUA TOV OEGUEVUEVODV TPOOPOUDV KVTTAPOV LLE
TPOEAELGT] ATTO T OEGUEVUEVA LLVEMKA KOl AEUPIKA TTPOYOVIKE,
Kottapa (3%)

To owpepiopa v OpUaloviov (LovooLvauwmy) Kuttdpov (95%)



ALLOTTOMTIKN LEPAPYL

KxUTTapo
MovoBA(:am Mpopovokdtiapo Movoxurmpo

. Movadeg oxnpamiopos N i )
MNoAudivapo aNOIKIOV KOKKIO-  —> ."—‘" (@K L A Moxpogdyo
oIponOINTIKG OpXEYOVO Kumpmv_unxpwawv} e
(CFU-GM)
: > ’ Npo- Meta-
‘ MuehoBAdot puehoxkUTIape  MughokUTrapo  HUEAOKUTIGPO
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MughoBhdom Mpopuehoxitrapo Mueloxurtapo MetapuelokiTiapo Bum:éouo ZireuTiké
KUTTapO

CFU Mcyuxupuo
xunuplm’]q C '> oY Aigonerdhia

e MeyaxapuoBhdom  MeyaxapuoxUtrapo

CFU quepoc Mpwroyeveg/pipo
oEIpag @ npoyovmo Kuttapo

@@
EpuBpd

npospuepo- Baoe6@n MoAuxpwuatépun OpBoxpwpanxi  Awtuo- aipo-
BAdom  epuBpoPrdom  epuBpoBhdom  epuBpoBAdom epuBPOKUTIARO ggaipio

MugAdg TV 00T@V

0 puehdg Twv 00T@Y artoteAeitat and (1) mponomrikd apxéyova xiT-  Bphg oeipdc), Twy awonetaiivy (CFUs peyaxopuokutTapikig oeipas),
1apo, ou eivat moAuduvapa KUTTapa pe avota avtoavavéwong, (2) Ttwv pacedpwyv (CFUs Booed@iAng oeipds) kal Twv nwoivopiwv (CFUs
dcopeupéva npoyovikG xUTTopo (puehiké mpoyoviké Kol Acp@ixd npo-  nWoIve@IANg oe1pdg). Ta povox(Trapa Kat Ta oudetepdpra npogpyoviat
yoviké xurropo) nou divouv yéveon ota deapeupéva npddpopa xUtta-  and £va kowvo deopeupévo npddpopo kutrapo (CFUs xoxkiokuTTpwyv-
pa kat (3) wpipdovra xirTopa. Ta @pwa kiTrapa avarrtjooovrat and  poxpo@lywy). To Asp@ikd npoyoviké kUTTopo napdyet ta kOrrapa me
KUTtapa, nou anokaiouvral povades oxnuariopod anoixiwv (CFUs). B AepgoxutTapikig o£ipag 010 PUEA6 TWV 00TV Kat Ta KUTTapa TG T
To puehixd npoyovikd xurrapo divel yéveon ong CFUs, nou eivat AcpgoxurTapikic oeipac oto Bupo odéva. Ba NEPLYPaPOUV AENMTOUEPDS
unelBuves yia my napaywyn 1wy epubpwy apooapiwy (CFUs epu-  oto Kegdhawo 10, AvooonomuxkOAepiké Zoomya.
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T Kunapo \ B xuttapo 2 CFU EpuBpéc \\ MPTOYEVEQ/GPI0 p
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=X BAdom  epuBpoBAdom  epuBpoBAdoT  epuBpoBAGOT) EPUBPOKUTIANO ggaipio G XT] HU'T lG “OU
\ \ - ATOIKI®V (7T.Y.

[ToAvovvapa apyEyovo, CFU-E)

[ToAvovvouo HoeAKA Kol AEUPTKA
QLUOTOMTIKA  KOTTOPO

TPOYOVIK(, OULUOTOINTIKO KOTTOPO LLE

AvtoavovEmon, TLO TEPLOPIGUEVT] OVVOULIKOTITOL
CD34-, la TToAvdOvao pueAicd TpoyoviKd
APV TIKO

apomomtikd kottapa (CFU-S 1 CFU-

GEMM)- CD34+ -CD33+ kot Aepika
TPOYOVIKA OULUOTTOINTIKG, KOTTAPO
(CFU-Ly) CD33-, avtoavavimon,

‘Exepoaon la avtryovov Kowo Bgcugvué\/:) OLOVLVOLO TPOOPOLO
kottapo (granulocyte/neutrophil-
macrophage CFU-GM)




— ®épovv tov C-Kit vrodoyéa, CD34- ko CD34+, la
APV TIKO

— 0.05-0.1% tov 6GLVOAOL TOV CUOTONTIKOV KUTTAP®Y TOV
HeAoD TV ootdv (tepinov 10%-107 apyéyova kdTTOPO)

— IToAvdvvapua apyéyova arpomomrtikd kuttapo kot CFU-
KuTTOpa Pplokovtor 6To aipa (Atyotepo amd Eva avd 1000
AELKOKVTTAP)

— 2& UETAUOOYEVGELS LOVO 5% PUGLOAOYIK®OV UPYEYOVMV
KUTTAPOV OITOPaiTNTO Y10 TOV ETOIKIGUO OAOKA POV TOV
LLEAOD TOV 0GTMOV

— O1 CD3*** mtAnfuopoi TV dECUEVUEVOV TPOYOVIKDV
KuTTap®V 7oL TEPEYovy Kot CD3* wolvdvvapua
CLLLOTTOINTIKA 0Py EYOVO KOTTOPW YPTNGLULOTOLOVVTOL GTIC
LETOLOGYEVGELG

Avayvopion amd €L0UKOVE OEIKTEC TNC KUTTOPIKNG
EMUPAVELNG , c-kit , Thy- 1, Ta avtiydvou



EvoAlakTtikn) Osmplo o1opopomoinene apyEYovmy
CLLLOTTONTIK®OV KLTTOPOV

l T!Tapxéyova QLLLOTTONTIKA KVTTOPO EIVOL TOVTOY OV
TAPOVTO KOl 1 OL0LPOPOTTOLNGT) TOVG TPOC OULLLOTTOLNTIKEC
GELPEC OPEILETOL GTO OLAITEPO UKPOTEPLPAALOV TOV
LWVEAOD TV 0GTMOV, T

B To apyEyova apomonTikd KOTTOPO, ATOTEAOVV
VTOTTANOVGLLO OECAUEVTC OPYEYOVOV KUTTAPWOV TOL
Bpickovtal Tovton, umwopovv vo olapoportotnbovy G
OLAPOPOLE 1GTIKOVG TUTTOVE Kol TOaVOV oyeTiCovTal LE
T0 eUPPLIKA apyEYova KOTTOPO.



ATIOTOIMTIKO [KkpomepIpartoy: (Stem
cell niche)

To(otpdpo TOV PLEAOD dNUIOVPYEL oL KOTAAANAN TTEPLOYT [QWAEQ 1) ECOYT
niche)] vy tqv avdmtuén tov apyEyovev kKottdpnv. Kdbe tétola meploym
eldyyeL Eva Kol LOVO apyE£Yovo KOTTOPO

[oToAOY1IKO GTNPIKTIKO VITOGTPMOLO TOL LVEMKOD OPYAVOL TTOV GLYKPATEL TIC
QLLOTOINTIKEC TTpOoPaduioec

Endyetl Ko mpodyel 1oV TOAOTAAGLOGUO, T 010POPOTOINCT KOl MPILOVOT) TV
CLLOTTOINTIK®V TTpoPaduiomv

ECac@aiilel TV €6000 TV TOPAYOUEVOV OLUATIKOV KUTTAP®V OO TO LVEAD
GTNV KUKAOQPOpia

IIpodyel Tn Aettovpytkn 0pAGTNPLOTNTO OPICUEVOV OTTO TO EKEL TOPAYOUEVD,
PO OLULOTIKO KOTTOPO,

OMk 060 gvepyoD peroD TV ootdv 2,6 Kg, 123X 1010 kottapa pe pubud
avakvkAmone 18,8X107 kbtrapa/kg/opo



O1 «QOAEES) TOV OPYEYOVOV OLLLOTTOINTIKDV

KLTTAPWV eviomilovtat:

1) Kovtd oty emi@davelo Tov 06ToV —
EVOOOTEIKN «QPOAEN

2) Zvvoéovtal LE TO EVOOONAL0 TV EAEPIKMV
KOATOELOMV —UYYELOKT]  «POAEQ

ZOVYMOES OOTO

Kaoeoivn N g QOTEOXVTTUOO

*MikpomeptBAALOV AVATTUENC OUUOTOINTIKMV KUTTAP®V GTO UVEAD TV OGTOV.
X NUOVTIKOG 0 POLOG TV OGTEOKVLTTAPMV.

*Ta cpomomTikd apyEyove KOTTOPO TPOGIEVOVTOL GTU OGTEOKVTTAPO LEGMH N-
KOOEPTVNG.

*O¢pamncieg Tov avdvouy Tov apliud TV 06TEOPAAGTOV , OTMOC 1 PLOUGTIKT
ueimon tov vrodoyca BMP1A 11 n yopriynon mapabvpeogtdoovc opprovnc, avéavoov
TOV 0PLOUO TOV OPYEYOVOV OUULOTONTIKOV KUTTAPWOV

*H octeomovtivn (YAvkompmteivn) TV 06TE0PAAGTOV AOKEL 0PV TIKT) OPACT] GTOV
aplOuod TV apyE£YOVOV ALOTOMTIKOV KUTTAP®Y



*Eykdpoia toun 1otob mov ogiyvel Tig 0€oelc Tov kuttdpmv. Kovtd 6to €vo0c6TED
VItdpyovv to. apyEyovo opomomtikd kvttapa (HSCS) mov aAinAemidpovv e 1o
GTPOUO TOV LDEAOD TV OCTMOV.

*To peceyyvpatikd apysyova kotropo (MSCS) eivor kovtd ot apo@opo oyysio
(oymuatilovton in Vitro e yovopokOLTTOPN, ATOKVTTOPO, 1] 0OGTEOKVTTUPO)

MSCs=peoeyyouatikd apysyova kottapa, HSCs= apormomtika apyéyova kottapa, ESM=eEmrvttdpia
ovcia




Avartuoodyeva kitrapa
T0U aipatog

OAeBKa koAmoedr)
T0U pueAOU TWV 00TOV

Npipa kiTTapa Tou aipatog,
Tou elo€pyovral 0To PAEPIKA
KOAToed

Enévduon evboBnAlakav
Kuttdpwv

OAeBixd koAmoetdr

: ZTpwpanko KUTtapo
T0U PUEAOU TWV 00TAV Pl 0

1553y "9 PURYdlY no1 Suomdpo nojuoxoodir noxrodixayL 0)éodAo1mdoty

Enévduon evdoBnhiaxk@v Kuttdpwv

- v

Ooteoprdom

0 puerdg Twv ootav dlaxkpivetal elte oe epuBpo, nou ogeleral omy
napouoia moAA@V EpUBPOKUTIGRWY KAl TwV TIPGIPOPWY HOPP@V TOUS
elte oe kirpivo egartiag Twv Mmoxuttdpwy. 0 puBpdg kat o Kitpivog
HueAGS Twv 00Twv evardooovral avaloya pe ug avaykes ayonoin-

ong. Zrov evijAika, 0 EpuBpdg HUEAGS TwV 0oTWV Bpioxetal 0To Kpavio,

0TS KAeldeS, aTOUS OTOVBUAOUG, OTIS TAEUPES, OTO OTEPVO, OV MU-
€A0 Ka1 07 Gnw TUAKATA TV PAKPGY 00TGV TWV Gve Kat KATw GKpwV.
Ayopdpa ayyeia kat vedpa npooeyyiouv 10 puehd twv 0otwv datpu-
nwvrag 10 ootévo nepipAnpa. H rpogogdpos oprpia £0€pyeTal 010
Héoo Turua e didpuong Tou pakpod ootol kat drakAadiletal omv

EMQuotaKés — KAtes > Avgnue
apmpies > (empuoiaxr)
Ypapym

apmplieg

Kotdmra tou
HUEAOU TWV OOTGV

KQ \'ﬂ).ﬂ.’)?.l\'} 1C EAOU TWV 00TV

xevipik emprixn oprapio, and my onola exQUETAL TO PUEAIKG TPIXO-
e1diké mA€ypo. To TeAeutaio ouvéxeTal pe Toug PUEAKG PAEBIKA KOA-
noetdr kat avagTopdveral pe 1a pAOISN Tpixoetdr. Ta pAOL@SN Kat
10 puehixd Tpixoetd exteivovial 0To E0WTEPIKG TwWV OWAVWV TOU
Volkmann kat Twv aBEPOEIwY OWARVWY.

Ta @AeBika koAnoedr) exkBaAAouv omv kevipiki emprikn @AEBo.
And 1a neplootika apopdpa ayyeia expuoval 1a i 1 -
10, TIOU QVACTOXWVOVTOL e Ta HUEAKA TPIXOEIDT Kat Ta pUEAKG @Xa

Bixa koAnoetdn.

Aoun Kot ayyeimwon tov
LVEAOV TOV 0GTMOV

* AluoTOVETOL OO
LVEMKOVC KAAOOVC TG
TPOPOPOPOVL UPTNPLOC —
£POOLALOVY TO PAOIMOEC
KOl LVEAIKO 00TO
*TpPo@oPOPOC apTnPie—>
KEVIPIKY) EMUNKNC
OPTNPLO— TPLYOELOKO
TAEYLLOL TOV LVEAOD TOV
OGTMV GLUVEYETOL UE TA
LVEATKA QAEPIKA
KOATOELOTT> KOTAANYOLV
OTNV KEVIPIKN ETUNKN
OAEPO—~> EKPOPNTIKN
TPOPOPOPO PAEPL



Avo dapepicuaTa GTO HVELD TOV OGTMOV
— 1) 1o [MrokuTTOpa, VOPAACTES, CTPOUOTIKA
KOTTOPA (GTNPIKTIKA OIKTLVOTA KOTTAP,), OYYELKA EVOOONALOKA KOTTAPO,

LLOKPOGAYO, KOl OLLO@Opa ayYELD TOL 00KIOMO0VS 0GTOV |
— 2)10 (CLLLOTTONTIKA OPYEYOVO KOTTAPO)



— ALLOTOIMTIKES YOPOEC- OAMOTEAOVVTOL OTTO GLVAPT] KOTTOPO TOV
aipaTog, Tov Ppickoviol 6T OLOIKAGT TNC AVATTUENG, LETOCD
TOV OLOKAQOILOUEVOV KOl OVOGTOUOVUEVOV PAEPIKOV KOATOELOWMV.

— THapovoio akivTOV HOKPOPAY®V Y10 TNV OTOULAKPVVCT TOV
YEPUGUEVOV KOl EAQTTOUATIKOV KUTTAP®V TOL OUOTOC KO TOV
Tupnva Tov amofarletal and Tic opOoypouaTiKES EpLOpOPAGGTEG



m KoAvntovial amod Quplomtd evoodOniakd kKottapa pe acvveyn Paoctkn
Heppavn ko EEMTEPTKO VUEVO, OTTO GTPOUATIKA 1) OIKTVMTA KOTTOPO.

m [I[pocKOAANGT TV OPLU®V 1) GYEOOV MPLUOY KUTTAP®Y TOV OHILOTOC GTO
KOATOELOIKO EVOOONAMO TPtV TNV ameAELOEP®GT] TOVC GTNV KLKAOPOPia.
EumoodiCovv tn HETAVAGTELGT TOV OVOPIU®Y OUUOTONTIKOV KVTTAPWOV

m ATOvGio AEUPIKOV ayyEL®V.



PYOuion awpomoinong

m O apteuég TOV OPLULOV KVTTOPOV TOV OUOTOC
O10/T peital o€ (PLGLOAOYIKEG GUVOnKec_, LEGO GE
KoBopiGUEVA TAOIGIOL KoL T TOPOLY@YN
aVTIKAO1GTA TN PUGIKT] KATAGTPOP)

B X€ OLAPOPEC KATOOTAGELS TOV TPOKAAOVV
OLOTOPAYT] VTN TNE 1ooPpOoTiog (ammAELd
aipatoc, Poktnplokn AoiHmEN KAT) 10
QLLOTTOINTIKO GUGTNUO £XEL TNV IKOVOTNTO VO
OVTOTOKPIVETOL GTNV alfpOa TOPAy®YT) TOV
ATTOPOLTI TOV OPIUOV KUTTOP®V



wy 0othy - Meyoxapuochrode

| m AvmoxkvTtTOpo —
EVTOTICOVTUL GTOV GLOPUV)
(KLTPIVO) HVELO TOV 0GTOV.

Blm ~50% tO0VL PVELOD TV 0GTMOV
OTOVC EVNAIKEG Elvort KITPIVOC.

m Q61060 VIAPEN AOPOVOV
OLLLOTTONTIK®MV KUTTAP®V Y10 TV
LETOTPOTN TOL KITPIVOL LVEAOD
TV 06TOV G€ £PLOPO (evepyo) o€
TEPIMTOGELC QLULOPPAYING N
VITOCLYOVALLULOG.

m Entionc o poeldc tov ootmv

amoteEAEL TNV BEon ®plpavens TV
B Aep@oxkvTtapv.







ALHOTTOMTIKOS HVEAOS TMOV 0GTMV EVI|ALKO

m EpvOpOc Huehoc ootV evijauka: Kpovio,
KQTLQSSQ, OTEPVO, GTTOVOVAOL, TAEVPES, TOEAOC,
AT® TUNUATO LOKPOV 0GTOV AVED Kol KOATM

AKp®V (€YYVC ETPVOELS Ppayloviov Kot
LN PLOUoV 0GTOD)

B O poelo¢ TOV 0GTMOV TOL EXEL OVTIKATOUGTAOEL
atd MTdON 1010 (KITPIVOC HVEAOC TV 0GTMV)
EYEL TNV IKOVOTNTO LETATPOTNG CGE OILLOTOINTIKO
10TO OTOV TTOPAUCTEL AVAYKN



Emyplopoto Quotorloyikod HvELOD TMV 06TAOV




MoAudlvauo ayonomuxké
apy£yovo KoTrapo

/
Mughiké
npoyovixé

KuUTropo

Agonommix6g auEnTikeg
nopdyovrag

EpuBponoigrivn (EPO)

Napédyovrag difyepong
KOKKIOKUTTOPIKWV QoIKIWV
(G-CSF)

Mopayovrag Sifyepons
anoIXIGV KOKKIOKUTTGpWV-
paxpo@dywv (GM-CSF)

Bpopponoinrivn (TPO)

Nopayovrog Twv apxéyovewv
XuTTapwv
(SCF 1 ouvd€rns Tou c-kit)

Zuvdémg Tou Fit3 (ro Fit3 ano-

Movadeg oxnuatiopod /
QMOKIAV KOK- [ >
KloKuTIapuwv- | |
@

4

/‘/

€

CFU
Hwowvopning

He OQUn
pueroBAG

Baoedpiing

Baoeopin

MovoBAdotn

POGUAN
puehoprdom

Npopovoxutrapo Movokuttapo

Maxpogayo

Lo
@ OudeTep6PIAo

Mpopue-  Mughokitrapo Metapueho-

Aokittapo

KUTTapo

Hwoivégiho

MNpopue- Mughokitrapo  Metapuelo-

Aokuttapo

® % -

popue-  Muedo- Metapueho-

HughoBAGot AokUtrapo xUTrapo

Kurrapo-oréyol

EpuBpad xuttapixr| oepd

Qudetepopira

Oudetepdpira, NWoVOPIAa,
Bacedpra, povoxUTIapa Kat
devdpmxd xitrapa

MNpoyovixa xdtrapa mg
HEYAKAPUOKUTTAPIXTG OE1PAS
Kat noAuduvapa apyéyova
ayonomuika kitrapa

Baoebgira, orreutixa kotrapa

xat apy€yova yevvnuixd xitrapa’
noAuduvapa apxEyova aluonomuxa

xuttapa (napouoia mg IL-3 kat
GAWV KUTTOPOKIVEY)

MoAudlvapa apyxéyova

1eAei unodoy€a pe dpaon Kivong  aponomTIkG kiTTapa

m¢ Tuoooiviys “runou” Rms mou
£xe1 ouvdEn dopika ouyyevn pe
tov SCF ka1 Tov M-CSF)

AlpomomTikoi avénTikol wapdyovres mov pvOuilovv T poeki

Mnyq

NapacwAnvapiaxd didpueoa
KUTTapa (VEPPIXGS QAOLOS)
(90%)" duvmun napaywyn

EvdoBnAiaxa xuttapa,
(vOBAGOTEG, paxpogdya oe
6Aa 1a 6pyava (duvnuxr
napaywyn)

EvdoBnAiaxa xottapa,
T xdtrapa, voBAGoTeg
Xat povokUTTapa

"Hnap (50%" WioovoTam Kat
duvnx napaywyr, veppos
(droovotam napaywyn),
XQt OKEAETXOI pPUES

EvBoBnhiaxa xottapa,
OBAGOTES KOL OTPWHATIKG
XUTTOPa TOU PUEAOD

WV 00TWY

T x(Trapa xat oTpwHaTIKG
XUTTAPa ToU HUEAOD TV
00TV

KUTTapo

Booed@iho  Zmreumikd

xUTTIapo xurrapo

Tpdnmog dpaong

Endyeral and mv uno&fa, kaBag enfong
ané kapdiaxd xat nveupovixd voorjpara

Endyeral and gAeypovadelg
KUTTapOKIVES (Napdyoviag VEKP®OoNS
TV 6yxwy g, IL-1 kxat IL-6), ou
TIPOEPXOVTAL anod povoxUTIapa

Apa ouvepyika pe mv EPO, unoompiovrag
mv epuBpd KuTtap} oepd xat pe mv TPO
Sieyelpovrag 1a npoyovika xiTrapa mg
HEYAKAPUOKUTTAPIKAS 0E1pdag

Endyetat ané gAEYHOVOIELS KUTTAPOKIVES
(Diwg and mv IL-6) xat m Bpoppokutonevia

Apa ouvepya pe my IL-3, mv TPO, tov
G-CSF xat GA\Aeg kuttapokiveg, dieyelpoviag
Ta MoAUdUvapa aponomTKG apxEyova
xUtrapa

Ta eninedad vou oto aipa au§dvovratr omy
navkutraponevia. Apa pall pe mv IL-3, mv
IL-7, mv TPO, Tov G-CSF kat GAMeg xutTapo-

xiveg, dieyelpovrag 1a noAudivapa ayonowm-

TIX4 apy€yova xotrapa.

oepa



QJn_oMankamacuég, 1N OL0LPOPOTOINCT KOl 1| ®PIUAVCT) TV
KUTTAP®V TOL AilaToC ECOPTATAL AITO TNV TOPOVCIN
(CLGTNUOTIKN 1 TOTIKN EKKP1oT) ApBovmv
(OULOTTOINTIKEC KVTTAPOKIVEC)

Tpeig kOpilec opddes aLENTIKOV TOPAYOVI®V

— 1) mapdyovteg dieyepong tov amowkiov (colony stimulating factors)

— 2) n gpubpomomrivn ko 1| OpouPfomomtivn

— 3) wrgphevkivec

AmapoitnTteC ovsiec Yo v epvbpomoinon o Fe, To euAAIKO 0ED
Ko 1 Prrapivn By,

Amelev0epMTIKOL TOPAYOVTEC GUUUETEYOVY GTN UETOKIVIGN TOV
OPLLOV KUTTOPIKOV TUTMV GTO KOATOELOT) TOV LDEAOD TV OGTMOV

— To ovotatikd C3 Tov cuUTANPOUATOC, Sla(popeg OPUOVEC
(YAVKOKOPTIKOELON Kol ovOpoyova), Paktnprokég Tolivec



AVENTIKOL TUPOYOVTES

m  Emayoyn Kol evepyomoinon tng alomoinomg

O Z!l)véiéovrm GTOVC VTTOOOYEIS TNC KLTTOPIKNG LEUPPAVIC TOV KLTTAP®V-
oTOY®V Kol EAEYYOLV TO PLOUO TNC HiTOONG Kol TOV aplOUd TOV UITOTIK®OV
KOKA®V

m  Evepyomoinon g KuTtapikng o1a@opomoinonc kot evioyvon g emPimonc
OV TANOVGLOV TV TPOYOVIKDOV KLUTTAP®V

m  [Ipoaywyn 100 TOAAOTANGIOGLLOV KOl OLOPOPOTOINCTC TV LT LOPPOAOYIKA, -
OVOYVOPIGIULMV TPOYOVIK®V OLOTOUTIKMV Tpoaduidwv (Tpoyovikd
KOTTOPO, -Progenitors) , oAAd Kot T®V LOPPOAOYIKA OVOYVOPIGTU®Y
TPOOPOLMV OUUOTOMNTIK®OV KUTTOPIK®V Tpofaduidwv (Tpoddpoo kOTTOPO -
precursors)

m 'Exkpion and ta KOTTOPO TOL AUOTOMTIKOD KPOTEPIBAALOVTOC
(evdoOnAlokd KuTTOPO, VOPAACTEC, GTPOUOTIKO KUTTOPO) 1 LETAPOPA GTO
LLEAD TV 0GTAOV OO TNV TEPLPEPELD LLE TNV KLKAOPOPI



F’L‘Clpl é /\/\J’J/\, 'fr|_)r)“

N Ol KOTTAPIKES a?»?»n?»amSp(malg LETAED TV noh)&)vocuoov
TPOYOVIK®OV KLTTAP®V KAOMDC Kol TOV GTPOUATIKOV KLTTAPWOV TOV
1]_{01’) TOV 0GTOV LLE TO TOAVOVVOLO TTPOYOVIKA KVTTOPO TOILoVV
CTUOVTIKO POAO GTNV NLOTOINO.

m [IoALol avinTikol TapAyovTES TOPAYOVTOL TOTIKA OO TO LVEAD TV
OGTMV U0 TO OIKTLMOTA KOl EVOOONALOKA KOTTOPA, TO LOKPOPAYO,
Ko Ta T xkOtTapa, EKTOC amd TNV epvbpomointivn Kot
Opoupomomntivn

o Ta T AeppoxdtTopa EAEYYOVV TNV KOKKIOKVTTOPOTOING,
LOVOKLTTOPOTOINoN Kol Epufpomoinon

o Ta poxpo@ayo eAEYYOVV TNV KOKKIOKVTTOPOTOINGN, TNV
olapopomoinon tov T Asppokvttapwv Kot Thoavov tnv
epvbpomoinon



XAMNUOTIKN TOPIGTACT] TOV OELYVEL T1] OL0OO
EPLOPOKVTTUPOV, ACVKOKVTTAP®V KUl QLUOTETUAL®V
OLUUEGOV TPLYOELOIKOV KOATOELO0VS TOV HVEAODV TMV

OGT(J’)V‘

Megakaryocyte

=—— Blood flow

P

K

| (P i
eT®

Erythrocyte

*Ei6000¢ TV epvBpokuttdpmv
0TO KOATOELOEG AMOY® NG KALoMG
MG TPOG TNV Tieon LETAED TMV
000 ETUPOAVELDY TOV TOLYDOUOTOC
TOV KOATOEWO WOV

*Ta AevkorkvTTOPO LETA TN
OpPACT] TV OTEAELOEPOTIKOV
TOPAYOVTOV Kol Eontiag g
KIWVNTIKOTNTOCS TOVC OLOITEPVOVV
LLE OLATTIOLOT TO TOLYOUO TMV
KOATTOELO OV

*Ta peyaxapvokvTTOpO
GXNUATICOVY AEMTES OTOPVAOES
TOL OLOTTEPVOVV TO TOLYOLLO TOV
KOATOE1OMV KOl

KotokepuatiCovol o€
QLLLOTTETAALOL



H dwodwkacio opipovong tomv
epLOpPOKLTTAP®V dOPKEL TEPTTOV L,
epooudoa.

O ypovog Lomg Tov epuipmv
alpLocalpiov oty Kukioopia gtval 120
NHEPEG.

To ynpacuéva epvfpd oposeaipio;
QTTOULOKPVUVOVTOL O7TO TO, LLOKPOPAY O TOV
GTANVOL.

Ta xOtTapa ToAAaTAac1alovTal £0C TO
0pBOYPOUATIKO GTAOIO LLE TOAVTOYPOVT
eldtTOOMN TOL pEYEBOLS TOVC.

Ta kOTTOpa TG EpLOPAC GEPAC
oynuotiCovv epvOpoPractikd ynciown oo,
omoila apatnpovvial 1M 2 pakpopaya



EpvOpa cepa

— Ta epuBpoxirrape eival Ta agBovirepa kiTrapa Tou aiparog. NepiExouv aoopaipivn
/ NoAuBGVayo QONomTKG (a2B, ahuoldeg otov eviiAka), ev dev napampeltat karoto and ta tunikd opyavidia olte
. | apxéyovo KUTIapo Kkdrnota and 1¢ ke svboxundpnsc pepppaves oto Kunupdn}uuud Toug, Ta epuBpo-

\_ / Kkitrapa €xouv xpdvo {wig neplnou 120 nuep@v kai Ta ynpaopéva epubpd awoopaipa
QayoKUTTap@VOVTaL ané paxpo@dya 0To 1inap Kat oTo orrva.
H €é\ewn o€uydvou (unokfa) fi n eAdrTwaon twv epuBpokuTTapwyY oV KukAopopia Tou
Mugixd mpoyoviké KiTTapo afparog (avawyia' ogeieral oe unepBoAwd) karaotpog! Twv EpUBPLY aOoPaIpiwY, aop-
payia, avendpketa odripou fi prrapivng Bya) dieyeiper m ouvBeon kal aneAevBEépwon oto
CFU M epuBpdS g0 me yAukonpwteiviie epuBponomtiviie (51 kd) and Ta didyeoa KITIapa Tou VEPPIKOY
0elpdq @Aotou. H epuBponomtivy (EPO) dieyelpet Tov noAAamAaoiaopd Twv npdipwy oTadioy Twv
povadwv aynuaniopol anoki@v (CFU) me epubpdq oeipdg kat m diagopononon Toug oe
BaoedoUES, TOAUXPWHATOPIAES KAt 0PBOXPWHATIKES EPUBPOBAGTTES.
EPO
Ohik

Mpwroyevég/wpo / \ / \‘ / \. /

NPGSPOYO KUTIAPO \\./ v @ O O

MpoepuBpoprdom  Baoedpn  MoAuxpwparépin OpBoxpwpanks AwtuoepuBpo-  EpuBpd
epuBpophdom  epuBpoBAdom  epuBpoPhdom KoTtapo awoogaipto

Mupnviokog

H npoepuBpoPAdorn anoteel To npwro
otadio mg oe1pds Twv epuBp@y aiyoo-
paplwv, nou prnopel va avayvwplotel
HopgoAoyikd. Mpoépxetal and £va wpo
npodpopo kutrapo perd m digyepon Tou
and mv epuBponoinrivn. MepiExe! mupn-
vioxous. To kuttaponAaopa nepiExet
apBova eAetBepa NOAUPIBOOGYATA, TIOU
EUMAEKOVTAL OTT) OUVBEOT) MQ IP00QaI-
pivng.

H o0vBeon mg awoopapivng ouveyile-
a1 o Paoed@IAn, mOAUXPWHATOPIAN
Kat opBoypwpaTiki epubpopAdoTn.

Kabag n aoopaipivn cucowpeleTat
070 KuTTapémaoya, o nuprivag Twv dia-
QOpONOIOUPEVWLY EPUBPOBAAOTAY EAAT-
TOVETAL 0€ PEYEBOG, 1) XPWHATIVI) Cupmy-
KVOVETQL Kat Ta eAelBepa pioowyata
pewvovat. H opBoypwparr epubpo- &
BAGom epgaviler m péyion oupnokvwon §
mg xpwuativng

NpoepuBpopArdoreg OpBoxpwporkég epuBpopAdoreg



EpvOpomomrtivn kovn JAK-STAT onuotoo0TiKn 0005

H ekaprwpevn and otuydvo udpoturdon me
npoAivig (awoBnmipag ota veppixd diducoa koTrapa)

elval avevepydg Xaunhr téon O,

( ;?e :(:.Yc;\;)(;iézcn%;z YT;];{ :Z?ggvnutg);gf&(gv;lm Napaywyt H epuBponoinrivy xai n onparodomky 056¢ JAK-STAT
KQL EVEPYONOIE TO YOVIBIO TS £pUBPONOMTIVII epuBporouTivig
n H epuBpomomrivy (EPO), nou napdyetat and va didueoa
' " KUTTapa ToU VEPPIKOU GAOIOU, HETAPEPETAL OTO HUEAG TWV
* 0y 1 PO\
&3 £ousponomtin (EPO) 00TV IE TNV KUKAOPOPIa TOU Qipiatog.
iticizikas u:“‘?éOxEuc ms EPO B3 30 wueh6 tav 0otév, n EPO npoadévetal o1 Sipepiopévo
" (:1‘:3115 Wz W JAK2  STATS urioBox€a TG, TIou BpIOXETaL 0Ta Mp@ia aTédia Ty CFU Trg
| [ £puBpac oeiple kat endyet mv npdodean me KuttaponAaoua-
K¢ npwreivng STAT 5 (signal transducers and activators of
u transcription 5: petaBBacTES ONPATOC KL EVEPYOTIOMTES TS
PWOPOPUNUEVN - ) uetaypagnc 5) omv JAK2 (Janus kinase 2: kvdon Janus). H te-
(evepyomoinpévn) STAT S — o Aeutaia eivat ia Kvaon me tupooivng, npoodedepévn omy

gvdokuttdpla neploxr Tou unodoyéa me EPO.
B enomptrevon Cff Avevepydg
me avevepyole STAT STAT ﬂ H avevepyds (um pwopopuliwpévn) poper mg STAT 5
’_; ( b u Seoacnuliandio nepéxet pa neptoyry SH2 (Src homology 2). H STAT 5 enut-
0 SH2 &) ‘o e orparevetal and mv JAK2 kat npoodéveral g autr) dlapéaou
eplox (evepyonoinpévo) e nepioxfic SH2. H STAT 5 evepyonoigital (pwogopulidveTal)
opoduiEpeq STAT S KQ1 OYMUaT(ZEL opodIENN.

Nupnvixé mepiBAnua Kurrapénhaopa

u To pwoPopUNWUEVO opodIEPES TS STAT 5 petatoniletal
0TV TIUpiva.

Nuprvag
B Metd mv rpéadeon] Tou ato DNA, 10 puopopUMWUEVD
opodiepeg mg STAT 5 evepyonolel m peraypagr EdKwv

O yovidiwy, anapaimrwy yia m dadikacia me epubponoinong.
DNA OARLS

£ rovidiaxy dpaompidma




EpvOpoPAaGTEC GE O10I0OYIKA GTOOLN MWPILUVOTC

Figure 13-10. Electron micrograph of red bone marrow. Four erythroblasts in successive stages of matu-
ration are seen (E1, E2, E3, and E4). As the cell matures, its chromatin becomes gradually condensed, the

accumulation of hemoglobin increases the electron density of the cytoplasm, and the mitochondria (M) de-
crease in number. >11,000.




AKTOOEIIIG

— Agv owkpivovror 6to ®M amd To Oppa
gpuOpoxvTTOPOE EKTOG EAV PN GINOTOINO0VY
EuPrec ypmOTIKES, 0TMS TO KLAVO TOV
KpeCvAiov.

— XTNV TEPITTMGT CLTI] OL
PLPOVOVKAEOTPOTEIVES KOTUKPTUVILOVTOL
oYMNUOTILOVTOS £VOV KVOVA YPONATICUEVO
OIKTVMTO GYNUATIONO.

—  To OIKTVOEPLOPOKVTTUPO ELGEPYETOL GTNV
KUKAOQOpLa KL 1] TEPLOOOS MPIRAVGIS TOV
givan 24-48 mpec, pe dwapkera Lonec ~72 mpec.

— Ta owkTvogpvOpoxkvTTOpa aroterovy 10 1%
TEPLTOV TOV EPVOPOKVTTAPOV.

— Y€ MEPUTTMOOELS ULIpOpPpoyias, 0Tav avEAaveTar 1)
avaykn ywa oSvyovo avéavetal o aplOpog Tovg




2TO0L0 OPIROVGNS EPVOPOKVTTAPOV
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60 40 20
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Orthochromatophilic
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Nucleus ejected

Pyknotic
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MeyaloPAooTIKN avolpio
(LOKPOKVTTUPIKN avorio)

5 6

Series B 1, Promegaloblast. 2, Basophilic megaloblast. 3, Polychromatophilic megaloblast. 4, Ortho-
Megaloblastic erythropoiesis chromatic megaloblast. 5, Orthochromatic megaloblast with basophilic stippling and a
Howell-Jolly body. 6, Macrocyte. All Wright’s stain, X 1000.

Y neprhoctikn epvOpoPAacTIKY GEPA UE LEYOAOPAACTIKEC
aAloiwoelc, copdtio Howell- Jolly (vroAieippata mopiva)

“EALEWYN PUAAKOV 0EEOG

“EAlewyn Brrapivng B12 (éAAewyn evooyevoilg mapayovta,
KokonOng avoupia)
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8 cruBaosogung  Hwowéen  Mpouueho- Muekoxunopo Metapuero-
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Baoedgun  Mpopueho- Muehokittapo Metapueho- Buocﬂmko Zireutikd
puehophdo  kOTIapO K0TTapo Kurrapo

Muehds Twv 0oT@V

n ‘Eva moAuduvapo aiponomriké apx€yovo xuTrapo (BeTkd c-kit n 01 povopAdateg napdyouv ovox(TIapa, Nou PETATPENOVIAL 08
apvniké CD34) divet yéveon o€ eva puehikd npoyovikd KuTTopo. paxpogdya.

a To puehikd mpoyovikd kuttapo napdyet névre deopeupéva npo- B H oudetepdpuin puekophdom napdyet oudetepdpuna.
dpopa xdrrapo: (1) m povado oxnpanopos onoIKIWY KOKKIOKUTTGPWY-
poxpo@dywv (CFU-GM), (2) mv nwovégiAn CFU, (3) ™ PaocdgiAn ﬂ H nwowdgiin CFU napdyet Toug Kutrapikods anoydvoug me
CFU, (4) m peyoxapuoxurrapikr CFU (dev anewovileral) kai (5) myv NWOVOPNNS 0elpdg.
epuBpoxutropiki CFU (dev anewovietal).
& H Baoedgin CFU ivet yévean ota Baoedgira. Efvat mubavd 1 dia

ﬂ H CFU xoxkkiokuttdpwv-paxpogdyawv diver yéveon om povordom  Baoedgin CFU va napdyet eniong oreunikd ktrapa.
Kat mv oudetepd@uin puehoprdom.




AHOTO TIKOL GUENTIKOLU TOPAYOVTES TOV PLOUICOVY T LVEAOELON GELPU

MoAudlvayo ayonomuxké
apy€yovo KuTrapo

~ Muehiké
TPOYOVIKG
xuTropo

Aigonomrixég au§nrikog
nopayovrag

EpuBponorivn (EPO)

: Naopdyovrag difyepong
KOKKIOKUTTOPIKWY QNOoIKIWYV
(G-CSF)

MNopayovrag Sigyepons
i ONOIKIGV KOKKIOKUTTGpWY-
i poxpo@dywv (GM-CSF)

Bpoypponointivy (TPO)

Nopayovrog Twv opxéyovev
XuTTapRv
(SCF 1 ouvdérng Tou c-kit)

i Zuvdémng Tou Fit3 (ro Fit3 ano-

1eAei unodoy€a pe dphon xiviong
i NS TYoOoiVAS “Tumou” Rms mou
£xe1 ouvdém dopixa ouyyevr pe

1ov SCF ka1 Tov M-CSF)

MovoBAdotm MNpopovoxittapo MovokiTtapo

Movadeg oxnpatiopol

QMOKIGV KOK- [ > />
KIOKUTTGpWV- ‘

Ou

CFU
Hwowvéguing

Hwowoéein
HuehoBAGOT  Aok(TTapo

CFU
Baoedping
0E1pag

Baoedpin

U 09
puehopAdom  AokiUtrapo

@ — @ -

MNpoyue-

- ©, \’ /

Maoxpogdyo

.} Ouderepégiro

Mughokitrapo Metapueho-

KUTTapo

| Hwowdgiho

Npopue- Mughokitrapo  Metapueho-

Npoyue-

puehoPAdotn AokUTTapo KUTTapo

Kurrapo-ordyor

EpuBpa xuttapr oepd

Oudetepogira

Oudetepopila, NWoVOPAa,
Baoedpira, povoxkUuTrapa Kat
devdpxd xitrapa

Mpoyovixd kUtrapa me
HEYAKAPUOKUTIAPIKTS OGS
Kat moAuduvapa apxéyova
ayonomuika xirrapa

Baoedgpha, orreutikd kotrapa

Xat apx€yova YEWnTIKG kiTtapa’
ToAUdUVapa apXEYOVa QLUOTOMTIKG

xutrapa (napouoia mg IL-3 xat
GV KUTTOPOKIVEY)

NoAudivapa apyéyova
aonomTika kitTrapa

Nnyq

NapacwAnvapiaxd didpeoa
xUTTapa (VEPPIXOS GAOLGS)
(90%)" duwmuk napaywyn

EvdoBnAiaxd xitrapa,
voBAGOTES, paxpopdya oe
6Aa 1a 6pyava (duvnuxn
napaywyr)

EvdoBnAiaxd xittapa,
T xottapa, vopAdoteg
Xt povokuTrapa

"Hrnap (50% ioovotam Kat
duvnx apaywyr, veppog
(Broovotam nopaywyn),
XQt OKEAETXOI pUES

EvdoBnAiaxd xattapa,
VOBAGOTES KAl OTPWHATIKG
KUTTapa Tou pueAol

TWV 00TWV

T kGTT0pQ KOl OTPWHATIKG
KUTTOPa TOU PUEAOD TV
00TV

Mueho- Metapueho-
KuTTapo

KoTtapo

ZimeuTiké
xurrapo

Booedgio

Tpénog dpdong

Endyerat ané mv uno&fa, kaBag enfong
and kapdiaxd xat nveupovikd voorjuara

Endyerat and @Aeypovadelg
Kutrapokiveg (napdyovrag véxpwong
Twv 6yxwy g, IL-1 kat IL-6), nou
TIPOEPXOVTaL and povoxUTIapa

Bpa ouvepyikd pe my EPO, unoompi{oviag
mv epuBpd KuTtap oelpd kat pe my TPO
dieyelpoviag 1a npoyovika xiTrapa mg
UEYQKAPUOKUTIAPIKTG 0EPAs

Endyerat and QAEYHOVODELS KUTTAPOKIVES
(i and mv IL-6) xat m Bpoppoxutonevia

Apa ouvepyid pe mv IL-3, mv TPO, tov
G-CSF xat GA\\eg kuttapokiveg, dieyelpovrag
10 noAuduvapa aonomuka apxEyova
xittapa

Ta eninedd vou oo aipa auEdvovial oy
navkutraponevia. Apa pal( pe mv IL-3, mv
IL-7, mv TPO, Tov G-CSF kat GAeg KuTTapo-

Kiveg, dieyelpovrag Ta moAudivapa ayonom-

TixG apyéyova xotrapa.

*CSF (G-CSF)—yAvkompmteivn
TOPOYOUEVT] OO TO, LAKPOPAYO,
WOPAAOTEC, GTPOUATIKA KOTTOPO
(OKTLOTA KOTTOPO),
evooOnAlaKd KoTTapa

*En1opd oto Tpoyovikd Kot
TPOOPOLO KUTTOPO, KO
EMAYEL TN OLOLPOPOTTOINOT
¢ LehoPAdoTNG

» Entiong emdpd ota
opludalovia KOTTopOo,

*Ymootnpilel
OL0LPOPOTOINGT TOV
®OPLLOLOVIOV KLTTAP®V
XPNGIUOTOLEITOL Y10l TN
Oepameio TG
OVOETEPOTEVING



KokKklokvttapomoinon
IHopaymy1 0VoETEPOPLAOV

Figure 13-9. Section of red
bone marrow with a group of
erythropoietic cells (upper right)
and a group of neutrophilo )
poietic cells (lower left). The i o»
immature granulocytes shown ., s
have mostly azurophilic granules
in their cytoplasm and therefore

L

:
are myelocytes. PT stain. High ‘

magnification.

‘I
o . l.'ﬂl
Neutrophilopoiesis } .- ‘ (4




Anouona(ouv 10 KUTTapo-

»! n)\oouauxd KOKKiQ
g
f (
3.»

w—— 1
a l‘; \

’%?lv

>
ik -
A 88 Nopouoia mupnviokw

& ~f *

—] 10 ouola
nupnNvIOKWv
NMPWIOYEVWY KOKKIWY

1.MveroPAaotn -- Meydin og

uEyeboc, o mupMNvoc KATEYEL TO
LEYOADTEPO TUNLO TOL KVTTAPOV,
epeavn Topnvia. Xto ®M
TOPOLLOLO LOPPOAOYIQL LLE TNV
tpoepLOpoPAlCTY.

. IIpopveroxvtTapo-Apdovotepo

KUTTOPOTAAGLLOL OTTO TNV
HueAoPAdGTN, pe alovpoPiia
(TP®TOYEVT) KOKKiO. XTO GTAOL0
aVTO EUPEOVICOVTOL TA TPOTOYEVN
KOKKiOl TV 0TOi®mV 0 aplOuog
ELOTTMOVETOL OTOL ETOUEVO GTAOLOL
OLOPOPOTOINGCTC.



Meploy Golg

000 ka1 €D xokkio

Aey undpyouv nupnvioxol

Neployr) Golgi

BP0

Mughoxurrapo

To kttapo autd duapétpou 12 £we 18 pm nepéxet £va ogatpixd 1 woetd nupr-
va, mou pnopel va gépet xpn eviopn dev undpyouv nupnvioxot, To faoedgiro
KurrapdmAaopo mepiéxer npwroyevi Kokkio, nou mapdyovrar oto ovddio Tou
npopuehokutTapou, KBS Kar pepikd eidika koxkia, Twv onoiwv n ouvBeon
avivederol oTo puehokuTTopo. ZUvenae, 10 Kuttapdmacypa Tou HueAoKuTIGpou
apxiet va potalet pe exeivo Tou wpiou Baoedetou, nwovoenou f oudeteps-
@Wou. To pucohoxurrapo £ivai To TeheuTaio ovddio, mou pmopei va Sioipeei pe
pivwon. Ta puehoxUtrapa napdyouy €va peydro apiBué e1BIkGY Kokkiwy, aAAd
€vag apiBuog MpWToYEVWY KOKKiwv (Tapaydueva 0To MPOpVEOKUTIapO) Kata-
vépovial avayeoa ota Buyatpikd puehokitrapa.

MerapuehokiTropo

To petaprwukd autd kUrrapo €xet didpetpo 10 £wg 15 um. O Ekxevipod, diknv
©A0OAI00 TUPIVAS TIEPIEXEL MAEOV HEPIKAS OUUMUKVWUET Xpwpativn. To Kut-
Tapdmiaopa podlet apketd pe exeivo mS wpung Hopenc. Ta edikd xokkia
uneprepolv o€ apibpé we rpog Ta NpwToyev.

3.MveAOKVTTOPO—LEL0E1OMC
TUPNVOC LE EAAPPE EYKOATOOT
OTN Wao TAELPE TOV. XTO GTAOL0
aLTO EUPAVICOVTAL TO ELOKA,
OEVTEPOYEVT] KOKKIO T®V
OVOETEPOPIA®V, NOGIVOPIA®V
Kot BaceOPIA®Y GTNV
TEPUTLPNVIKT TTEPLOYN (D€0T TNG
ovokevng Golgi) kot apyodTEpOL
G’ OAO TO KLTTOPOTAOGLLO.

To emopeva 6Tdo10 OPILOVONS
xopaktnpiCovron: (1)amd tig
QALOLYEG GTO GYTHOL TOV TLPTVOL,
(2)amd T0o YpOpo TOL AauPavel
TO KLTTOPOTAACLO ECOLTIOG TMV
E0IKOV KOKKImV, Kot (3)
GTOLLOTOVV Ol LITMTIKESG
OLULPEGELC.

4. MeTOpVEAOKVTTUPO—
Ne@poe1dnc mupnvac, EALATTMOON
OV aplOUov TV AloVPOPIA®V
KOKKIMV.
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s— Papdonupnvo

y

Papdonupnvo

To kUtapo autd £xet didpetpo 9 £we 15 pum. 0 nuprvag Exet oxfua U pe uno-

0tpdyyvha dkpa. To kuttapdmAaopd Tou eivat napdpoIo K autd TS pyng

Hoperic. Ao papdonupnva oudetepdgiha anewovilovral pali ye éva puehokt-
Nepioyr) Golgi  1apo Kat Eva oudETEPOPIAO LETapUEAOKUTIANO.

‘ H neptoxr Golgi diaxpivetal 010 PUEAOKUTTANO KAl TO HETAUUEAOKUTTAPO.

— MerapueAoxirrapo

MuehokUttapo pe niepioxr) Golgi

m (5).Papoomopnvo —
ITetarogrong mopnvas. To
(PLGLOAOYIKO TOGOGTO GTO
wepLe. aipa givon 3-5%.

B Xe Boktnplokéc AOUMEELS
aVEAVETOL O OPLOULOC TOLC.



QPIHOVoT KOKKIOKVTTOPMV

Myeloblast Promyelocyte

Azurophilic
granules
(blue)

First azurophilic
granules being
secreted in Golgi
apparatus

No cytoplasmic
granules

Myelocyte

Moderate number
of azurophilic
granules and

initial production

of specific granules
in Golgi zone

Metamyelocyte

Specific
granules
(pink)

Abundant specific
granules and dispersed
azurophilic granules;
Golgi apparatus reduced




p . ; A AT va ripopovokutrapo  Neptoyr) Golgi |
Ta povokdtrapa avayvwpilovrat ané tov nupfva pe epgavr evrops. To UODGKBINITI 06 £10 APOOYORITIN puox Golgl - Mupnvioxog

Kuttapdmiaopa epgavilel Avooowpare, Twy onolwy o apBudég avaverat,
0Tav 10 POVOKUTTOPO PETOTPENETOI OE PoKpoPayo. Ta povoxuTTapa Eival
10 peyaAurepa xiTTapa, mou Bploxovral oTo nepiIgepIkd afpa. Kukhogo-
pouv neplinou 14 wPeS Kat £Nera PeravacTelouy 0Tous LoTo0g, 6rov
dlapopomnolouvral € |ia MOKIAIQ 1I0TOSIBIKGOY poxpopaywy.

7\ G
@@
MovoBAdom  [popovokiTtapo ~\

MugAdg TV 00TV \_&/ Movokittapo

Aipo@opo oyyeio

loToi

Kirrapo Kupehidixé  MNMepirdvaio (8%)
10; Krrapo Langerhans Kupffer poxpogdyo
Eyképarog: MixpoyAoioxd ‘Hnap (56%) Mvedpovag
KUTTOpO (15%) AAAO! 10701 (21%)
2ninvac (e




"MetdAroén ota yovidla mov
K®OTKOTO100V TOL GUGTOTIKG,
y  TOL CLUTAOKOL TOV
. H npdodeon tou SCF endyet 1o due- o -
Mot d O PPt s el 7TP () TOOYKOYOVIdiov C-Kit —

Kutrapav (SCF) TOU C-Kit, o axoAouBEfTal and m

PLOPOPUA(WOT DIOPOPETIKGY UMD~ T, p(’l'YOVT(l TOV pxéyov(!)v

oTpwPaTLY.
— Mepioxr npéedeong Tou 0 unoboxéag c-kit undpyet oe d0o  : 5 “4 4
ool 1KCVTTO POV TPOKOAEL avaptio
E§wkuTtapia mepioxm, mou nepiExel KUTTEDMY Bdvn Kal i SiaAutr KoAOBWHEVY

névie enavaAiyeis “wnov” —— wop@n (tr-kit), Tou mpogpxeTal ané KOl €7 p8d§81 mv (IV(’XTETU&I']

avoooogaipivng mv npwteoAuTikr didomaon Tou

: npoodedeyévou am peugpdv nipd- | KNV HS}LOWIVOKUTT dp@V oTO
— Mepioxr Sipepiopou dpopou popiou. , y
Oépua Kail TV emPBimon Kot
| molamlacloucuo TV
— Meproxn npdodeons apXé'YOV(DV VSVVT]’ClK(bV

™G panvipnng : , ,
— Mepioxr déopeuong H anviymm &ival evag avaotoréas K’U'C‘COLp(DV GTlg 'YOV(XSSQ
0wopohndon Cy1 Tou ATP TWV KVag®V MG TUpooivG pe oE_lo- :
(PLCY1) , onueiwm enidpaon oMy QVIPETGML-
— Karahurixf — on mS xpéviag pueoetdols Asuxat-
nepioyn piag.

Grb7 —— Anouoia watvipnmg, éva npwIeivl- - pr] GT] TOVL SC F GTT]
K0 UndéoTpwpa PWOPOPUAIBVETAL 0Ta , ,
Npoodedepévog Aighuti KaTAoua TG Posivig, MUpedoTa- 68 pomgla K)LT] pOVO HLKQJV KOl

H Grb7 eival péAog ™G OIKOYEVELAS TWV KUTIapo- o pepppavn KoAoBwpévn  VIag My Evapén €vag xaBodwkol - , ,
M\QOPATIKGV ONIATOSOTIK@Y MPWTEVOV-TIPOsapHO- c-kit pop@i (tr-kit)  onuatodotikoy Katappaxk). : 87[1](’[1’1’[0)\/ 61(1’[ o p (]X(,OV T T] C,,
YEwv, 1ou otepouval evdoyevols evIUPIKAG (~150 kd) (~30 kd) Mapouoia lltﬂﬂ\;ri(]ﬂglﬁ (nou npoode- ;

dpdong. Ot neploxég SH2 kat SH3 Twv npwTevwv- vetwaL omv nsp19 Opevong o

npooappoyéwv diapecolaolv o o6leuEn Twv ATP), 10 npwIEiviKG undotpwpa Sev allJ’Oﬂ:Oln Gng Kot GTT]

Siapepppavixav unodoxéwy pe eidikég kaBodIKES QWOPOPUAIGVETAL Kat 0 onparodont- r ’
onuarodotikég 0500g. kGG xatappdxme avaotEAAETaL. HST&HOGXSUGn HUS?LOU TV

00TV

Yroooyéag c-kit

Kuttaponhaopatikr

peppdvn

Aopepppavir nepioxn

Npwreiveg-npooapyoyeisc —
npoodedpeves oV TUpoaivn

O mapdyoviag Tov apyéyovav kuttdpov (stem cell factor-SCF) —npwteivn cuvoéng,
TopdyeTal and eUPPLiIKoDS 16TOVE KOt Ot TO, GTPOUATIKA KOTTOPO TOV LVEAOD TOV OGTOV

O vrodoyéag c-Kit dpdon Kivacng TS TVPOGIVIS

O SCF gvepyomorel Ta ToAVOVVONA CLULOTOMTIKA OPYEYOVO KOTTOPO. VO OVTOTOKPIVOVTOL
6E OALEC KVTTOPOKIVEG



MeyaxapvoBrdot MeyaxkapvokvTTopo MeyakapvokdTTopo TANGIOV

KOATLOELO0VG

[Ipoyovikr LOPPT) TOL UEYAKOPVOKVTTAPOV
Meydlo KOTTOPO e UEYALO MOELOT 1] VEQPOELON TOAVTAOEIOIKO TLPT VL.
‘Evtova Baced@ilo Kot OpoloyYeVEC KUTTOPOTAOGLLOL.

OpouPoromtivn — adEnon ¢ mAogdiog oo 8N Emc 64n



[Myavtioio woAvmiogldeg kuTTapo (35-
100um S1AUETPOS) LUE AKOVOVIGTO
AofBimon Toupnva.

H xvttoporiocuotikny opipoven
wePLAOUPaveL T Onuovpyio KOKKIMV Kot
KLOTIwV amd T cvokevn Golgi kot Tov
TEPLYOPUKOUEVOD REUPPAVIKOD
cvotiuatog (IIMYX) (otkTvo
OLOYOPLGTIKOV peRPpavev)

To IIMX oproBetel meployEg Tov
KUTTOPOTAACLOTOS (TTPOOLOTETAALD) TTOV
Oo amoKomTOHV MG UOTETAALN

2TAOLOKT) UTOAELN EAEVOEP®V
ppocoUdTOV Kol 00pOV
EVOOTTAUGLATIKOV OIKTVOV

Katd tnv amdcnacn Tov aUoTETOAI®V O
TUPN VOGS KL 1] TEPLITVPNVIKT COvn
TOPALEVOVV GTO LVEAD TMOV OGTMOV KOl
OTTOLOLKPVUVOVTOL OTO TOL LLOUKPOPAY QL.

H owdpxkera (onc tov aiponetaiioy eivor
10 nuepec.



. ‘Komoﬁ(%ng OLOTAPOYN

o YTEPUETPOG TOAATANCIACUOC KOKON OV KA®V®OV TPOOPOU®V
LOPPOV TMV AEVKOKLTTAP®Y GTO HLEAO TOV OCTMOV KOl
ATEAEVOEPMGT) TOVC GTO TEPLPEPIKO OO,

o Tacvounon avaroya pe tnv tpocsPAndeica KutTOopiKn GEPQ
(OT®C KOKKIOKLTTOPIKT], LOVOKLTTOPIKT], AEUPOKVTTAPIKT)) KO
10 Babud ¢ kakonbeios. Ot acOeveic mapovotalovy avorpio
KO ElvaL EMPPETEIS 6E AOTUMDEELC.



B 211 (pOVID AEVY LI
TOAAOTAQGLOGLOC TOV HUEPTKOG
TANPOS OL0LPOPOTOIUEVIOV
AEVKOKVLTTAPWV, T. Y. CTNV
KOKKLOKLTTOPIKT] ALY OO
TOPOVGIO LLEAOKVLTAPMV,
LETAUVEALOKVTTAP®YV,
pafPoordpnvev Kot
OVOETEPOPIAMV.

B 2TNV 0Celo Asvyopio
TOAAOTAOGIOGLOG OTTOKAEIGTIKA
NG 0OLOPOPOTOINTNG TPOYOVIKTG
GEPAC, T. Y. 0EEla AeUPOPAACTIK
Aevyoupio -Aep@oPArdctec, ocela
KOKKLOKVTTAPIKT) Aevyoupio-
nveroPArdoTec.




KMviKn Tepimtoon

ATAOGTIKN OVOLULO

m AcOevnc 18 etov e1onyOn 610 vocokoueio e
EKYVUMDGELS, ALATOVPI0 KO Ol OLLOTOAOYIKEC EEETAGELC
goelCav apatokpitn 23%, apOuo Aevkokvttdpov 0.5X
10%/L, ue 4% ovdetepdpria, 2% nocvoeila, kot 94%
AeppokovtTapo. O aplOudc tov apomretaiiov 15 X 10°/.

B Xye00V mavteAnc EAAetyn tpoabuiomv
epLOPOKVLTTAP®V, KOKKIOKVTTAPWOV OUUOTETAM®Y GTO
LVEAO KO OVTIKOTAGTOGT] TOV LVEAMKOV 16TOV OO Almoc.
[Tapovcio AEUPOKVLTTAP®V Kol TAAGUATOKVTTAP®OV GTIG
LVEMKEC VI|GTOEC



A: Mvelog TV 06TMV 0.60EVOVC LLE ATANGTIKN
avouio,

B. ®vo10A0y1KO¢ LVEAOC TV 0GTOV



METONOGYEVGT HVEAOD TOV 0GTMOV

m Me Bdon v TpoEAELGT TOV VYOV TPOYOVIK®OV TPOoPaduiowmv
N LETAUOGYEVCT OTTOKAAEITOL:

AN OYOVIKN 1] €TEpOLOYN (EQV Exouv ANeOel amd AALO
GTOLO)

2.  Avtoroyn (eav &ovv Anebei amd to 1010 dToUo 6TO 0TTOL0
Oa emavevebonv)

B ANyn tpoyovik®v KLTTAP®V LE AEVKAPAIPEST] OO TO
TEPLPEPTKO il LETA TN YOPNYNON AVENTIKOV OULLLOTOLNTIKOV
mopdyovta. H avaioyio CD34+ kuttdpmv xopoaiveton 6To
TeEPLPEPIKO aipa o€ 1% -puetd tn yopNynomn Tov avsnTIKov
rmopdyovta 6 3%-8%

B Xopnynon Kuttapotosik®mv Qapudkmy yio T Oepameio g
VTTOKEILEVNC VOGOV KOl EVOOPAEPLa £yyvom TV ANEOEVTOV
TPOYOVIKQOV Tpofadbuiomv

B OpedAlog AOpoc-meplEYEL Ao, TAOVGLO GE TPOYOVIKES
aLLOTONTIKES TTPOoPabpiocc (dnuovpyia TpATEC®V KLTTAPOV
OLLOAALOD ADOOV)



Bipa fapa n np@Tn emTuXnpuévn yovidiaxn Bepancia yia tn B-8alacoaipia

Afjyn pugiouv
T@WV 00TV and Tov
L 18xpovo T6TE acBevri KUTTApWV
| npokeIpévou va : CD34+

&ekivrjoel n diadikaciayilamy. : ano TOV HUEAS TWV OOTWV.
edappoyr TNG NPWTONOPIAKIIE G O QUYKEKPILEVOG
yovidiakr¢ Bepaneia. : # i pAnBuopdc KUTTApWY
O aoBevrig 6ev riTav o nepIexel noAuduvapa
duvarov va unoBAnBei “ s augonomTika BAaoTika
OE PLETAUOOXEUOT) = gurrapa and ta onoia
HUgAOU TGV 00TWV e ~npoépyovTal Ta KUTTapa
KaBoC Seveixe 4@ A S TOU aipaToc.
Bpebei ’ . :
oupparTog
domnc.

Lo EmiAoyr] Tou kataAAnAou popéa HETAPOPAC TOU UYIOUG
yovi8iou nou KwSIKOMNOIEi TV napaywyn
E// ™G B-odaipivng, npeTeivng Nou eUnAEKETal
0T OWOTT) oUvBeon TNC aipoadalpivig.
ITa aropa pe B-8aAhacoaipia epgavifovral EAaTTwpara
OTO OUYKEKPILEVO YoVidI0. XprolponoleiTal
pia adpavonompévn popor Tou 100 HIV Tou AIDS
WC «OXNHa» HETAPOPAC TOU YOVISiou yia avTikaTaoTaon)
TOU EAQTTWHATIKOU.

Eicaywyr} Tou uyioug
yovidiou oTa aigonomrika
KUTTapa e «OXnpa» Tov ié
HIV. Ta kUTTApa
NapapévouyV yia HEPIKEG DPES
o€ KaANIEpyEia Kal OTT) CUVEXEIQ
Karayuyovrai.

—— [pogToipacia AnoYusn TWV KUTTAPGV

TOou acBevoug Kal £yXuoT] Toug oTNV
@oTe va dexBei KukAogopia Tou aiparog -
TO HOOXEUHA TOU a0BeVOUC. O aoBevifc -

HEOW TNG UNOBOATIG TOU napépEIVeE CUVONIKA €ni évav prva g

Ot XnueloBepaneia pe OTO VOOOKOMEIO. ENEITa and HEPIKEC

aT0X0 va «kabapioem £BSopadec epdavioTnke oTadiaky

NAIPWE 0 opyaviopoc and HEiwon TN¢ avaykng Tou yia

Ta «EAQTTWHATIKA» KUTTApA HETayYIioEIC, EVA anaAAaxBnke nArip@e

npiv ano Tn HETAPOOXEUOT). anod auTég UoTEPa ano £vav Xpovo.

Epapudotke and to I'dAro yrotpd Philippe Leboulch




