ITANEIIIXTHMIO OEXXAATAX
LXOAH ENIZTHMQOQN YTEIAX
TMHMA IATPIKHX

KAINOEPTAXTHPIAKOX TOMEAX

Adaxtopiki Avotpipn

«O0 POAOX TON MAXTOKYTTAPQN XTA

MYEAOAYXITAAXTIKA XYNAPOMA»

Yno

I'EQPI'IOY KAPPA

latpo¥ TMaBordyov

YrefA0m ylo v eKTANpOOT) LEPOVG TOV

OTTOLTIGEMV Y10 TNV OTOKTNOT) TOL

AdokToptkod ATAGNOTOC

Adproa, 2022
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© 2022 KAPPAX T'EQPTIOX

H éyxpion g 01daktopikng dwatppng omd 1o Tunua latpukng g XxoAng Emotuov
Yyetog tov [Mavemompiov OeccoAiog v VTOONAGVEL ATOd0YN TOV OTOYEDY TOV

ovyypoeia (cOpemva pe T1g dlataéelg Tov apbpov 202, Tapdypapoc 2 tov N.5343/1932).
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EykpiOnke ané ta péin g Entapehovg ESetaotikng Emrponig (3'/16-11-22 'sEx ):

1% Efetaotig

(Emprémovoa)

2% E&etootig

3% E&erootig

4% Efetaotig

5% Efetaoctig

6% E&eructig

7% E&erootig

Kvpiakov Aéomorva
Opoétun Kadnynrpla latpikng Metayyicewv loatpikov Tunpatog
[Tavemompiov Oecoaiiog

Toélov Aomacia
Kodnyntpa latpikng Ievetikng latpikov Tunpotog
[Tavemompiov Oecoaiiog

Baculémovrog I'edpyrog
KoOnynme Ioboroyiag Awoatoroyiog loatpwod Tunquotog
[Mavemotnpiov Osccoriog

INoevvakoviog Nwkoraog
Avominpotg Kadnynmge IHaBoloyiag Awpatoroyiag latpucod
Tunparog [avemotpiov Osocoriog

Mmnoydavog Anpntprog
Kanynmg IaBoroyiog kot Avtodvocmv Noonpdtov latpucod
Tunuarog [avemompiov Oscoariog

Yokkag Adalapog
Opotwog  KaBnynmg IMoBoroyiog Pevpoatoroyiog Ilatpikov
Tunparog Iavemompiov Osccariog

Xre@aviong lodvvng
Kabnyntc TIMoboroyiag Nepporoyiog latpikod Tunquatog
[Movemotuiov Osccaiog
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NMPOAOIOz

Ta oireutikd KUTTOPA (MACTOKUTTOPA) TIHPAV TO OVOPd& Toug atd Tov Paul
Ehrlich, &6 mioTteue 6T ATav KUTTOPA TTOU €ixav dIaTPOPIKO POAO  Kal
uttooTAPICaV TNV avATITUEN TWV UTTOAOITTWV KUTTAPWY TwV 1I0TWV. 'EKTOTE €XEI
yivel yeyadAn 1mpdodog oTn JIEUKPIVION TWV AEITOUPYIWV TOU CITEUTIKOU KUTTAPOU
WG AVOOOAOYIKOU KUTTAPOU Kal Tou POAoU Tou OTIG OIAQOPES TTABOAOYIKEG

KATAOTAOEIG.

MapoAa autd, apkeToi pNXaviopoi dpdaong dev gival TTAAPWG DIEUKPIVIOUEVOL.
EidikéTeEpa oTa veoTTAAOMPATIKA VOCOAMOTA @aiveTal OTI N augnuévn Trapouacia
OITEUTIKWV KUTTApwv uttodnAwvel Kakr €kBacon. O ayyeloyeVETIKOI TTAPAYOVTEG
TTOU EKKPIVOUV TA OITEUTIKA KUTTAPA MUTTOPEI va €ival €vag atmmd Toug AOyoug Tng

KOKNG auTng £KBaong.

2T AIJATOAOYIKA VOOAUATA €XEl TTEPIYPAPEI CUMMPETOX TWV OITEUTIKWY
KUTTApwWYV OTOV VEOTTAAOUATIKO KAWVO aAAd Kal avTIOPACTIKA TTAPOUCia auTwyV O€

OIAQPOPEG TTEPITITWOEIG.

2TNV TTapouca €pyacia PEAETAOAPE TOV APIOPO TWV CITEUTIKWY KUTTAPWY KOl
TNV €KKPION TPUTITAONG Kal Yupdong amd autd oTa  PUEAOOUOTTAACTIKG
ouvOpoua, Ot Hia TTPOoOoTTABeIa va HEAETOOUPE TOV POAO TOug OTnV €EENIEN
QUTWYV TWV OUVOPOPWY. ETTiong, PEAETAOQUE TNV OXEON TOUG UE TO OTAdIO TNG
vOOOU KaIl TNV TTUKVOTNTA TWV JIKPOAYYEiWV. YTTapxouv eAAXIOTEG ONUOCIEVOCEIS

oTO B€pa auTd pe OxI cagn atToTEAEOUATA.

Oa nBeAda va avayvwpiow Tnv BoriBeia AWV auUTWV TTOU €ixav ONUAVTIKN
ouvelo@opd OoTnV EKTTOVNON TNG dIaTPIRAS auTtns. @a ABeAa va euxapiIoTACwW Tov
kabnynt K. N. Z1aBdkn yia Tnv TTapoxr) acBevwv yia TV MEAETN KAl TIG
TTOAUTIUEG TTapATNPEAOEIS Tou. ETTiong Ba nBeAa va euxapioTow TNV KabnynTpia

A. Kupidkou yia Tn ocupttapdoTtacn atmmo Tov oXeOIaoNO PEXPI TNV OAOKARpwon
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NG O1aTPIBAG AUTHG TOOO 0€ BewpnTiKG OCO0 KAl O KAIVIKO KAl £pYyOOTnPIOKO
emriredo. Emiong tnv K. E. Pouka yia mn BonBe1d TG o€ TEXVIKO ETTITTEDO.

EuxapiotTw T1a pEAN TNG TPIMEAOUG KaI ETTTAPEAOUG ETTITPOTIAG YId TIG

TTOPATNPOEIG TOUG.

TeAeiwvovTtag, Ba BeAa va euxapIoTACW TNV OIKOYEVEIA JOU yia TNV aydaTrn Kal
TN CUPTTAPAOCTACH TOUug KABOAN TNV TnVv didpKeia TG TTPOOTTABEIONG OAOKARpWONG

auTtou Tou £pyou.

FEQPIOZ KAPPAX
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2Tn ouCuyo uou

210V yIo pou ‘Ayyelo-EudyyeAo

2TOUG OEINVNOTOUG YOVEIG UOU

2¢ OAa Ta oppavd TTaidid Tou KOGOoU

Institutional Repository - Library & Information Centre - University of Thessaly
19/10/2024 23:19:46 EEST - 3.133.145.168



BIOrPA®IKO HMEIQMA

OvouaTeTTWVUPo . Kappdg Mewpylog

 ewkw ATTOKpUYN TTPOCWTTIKWY OEQOUEVWV
(Ytmnpeoia BipAoBrAkng & Kévtpou

ke MAnpo@opnong MNavetmoTnuiou

‘ETog N'évvnong

Totog Névvnong

O©cooaAiag)
O|K0Y€V£|GKIJ] KGTdO'TGOT] . kkkkkkkkkhkhkkkkkkk Ak kkkkhhhhhhhK
EidikotnTa : EowrtepiknA MNaBoAoyia
AI&L'JGUVOT] . kkkkkkkkkkk
TI’])\ L kkkkkkkkkk
e-mail . kkkkkkkokkok
2MNOYAEZX

- 06/1990 : AmoAutripio 2° AUkeio TPIKAAWV
- 11/1998 ° : Mtuyio latpikAG - ApioToTéAgio MNMav/pio Ogg/vikng
- 04/2007 : TitAhog E1dIkoTNTOG ECWTEPIKN MNaBoAoyia - MNavemoTnuIako

evikd Noookopeio Adpioag

EPrAZIEXZ - AHMOZIEYZEIZ

D. S. Kyriakou, A-V. S. Karadonta, A.Tsezou, G. Karras, K. Karakousis, N.
Stathakis. Rare chromosomal abnormalities in myelodysplastic syndrome poster
P-68 leukemia Research Volume 29, supplement 1, May 2005, Pages S49-S50

D. S. Kyriakou, A-V. S. Karadonta, A.Tsezou, G. Karras, K. Karakousis, N.
Stathakis Isolation of the CD34+progenitocells in myelodysplastic syndrome with
various chromosomal abnormalities: Evidence for involvement in the transformed
clone poster P-101 leukemia Research Volume 29, supplement 1, May 2005,
Pages S62.

Katodritou E, Vadikolia C, Kotsopoulou M, Papageorgiou G, Kyrtsoniw MC,
Matsouka P, Giannakoulas N, Kyriakou D, G. Karras, Anagnostopoulos N,
Michali E, Briasoulis E, Spanoudakis E, Zikos P, Tsakiridou A, Tsionos K,
Anargyrou K, Symeonidis A, Maniatis A, Terpos E. Real-World data on the
efficacy and safety of lenalidomide and dexamethazone in patients with
relapsed/refractory multiple myeloma who were treated according to the
standard clinical practice: a study of the Greek Myeloma Study Group.” 2014
jan;93(1):129-39 Ann. Hematol.
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K. Garlemou, M. Alexandrakis, G. Karras, D. Kyriakou, T.V. Kourelis. Myostatin

expression in MDS patients with wasting syndrome”15(1):1-8,2022 Asian Journal

Biological Sciences 2022.

G. Karras, K. Garlemou, A. Karadonta, D. Kyriakou. Mast Cells in
Myelodysplastics Syndromes Internal Journal Cancer Research accepted
September 2022

G.Karras, Private Clinic Internal Medicine, Larisa GREECE. Leflunomide
Induced Hypertension poster PP.27.25 Journal of Hypertension Volume33, e-

supplement 1, 2015.

. Kappdg, A. Kupidkou, A. Zakkdg, E. Makprj, A. Koutpouutrag. MNaparteivouevo
EUTTUPETO 0 aoBevry 64 €Twv Pe ocuvodd BpouPoTrevia Kal KPAvIOKH VEUPITIOA
AA-62 3° Zuvédpio MaBoAoyiag Kevrpikc EAAadog Adpioa 2011.

. Kappdg, E. Makpr). KAIVIKR TTEPITITWON 0&giag TTaykpeaTitidag 1T dAPOUG

ooBapng uttePTPIYAUKEPIDAIUIOG OXETICOPEVN UE XOPHYyNON KAOUIQAiIVNG KITPIKAG
AA-27 4° Tuvedpio MabBoloyiag Kevrpikng EANGdog Adpioa 2012.

. Kappdg, I'. ToaykoUAng, A. Kupidkou, N. BapBakdtrouAog. Kolhiokd GAyog e
ouvodO TTUPETO, apBpiTida oxeTiOueva Pe KAIMOTIKEG aAAayEéG o€ aoBevr) dvTpa
54 g1)v. AA-55 5° Tuvédpio MaBoloyiag Kevrpikig EANGSog Adpica 2013.

. Kappdg, . ToaykoUAng , A. @codwpidou. A@BWON €Akn, Tpavoauivaoaiyia
Kal aidnpotrevia oe yuvaika 40 eTwv .AA-42 5% Tuvédpio MaBoAoyiag Kevpikig
EAGSog Adpioa 2013.

. Kappdg, N. MNMatmmavdpiavég. Augnuévn aAkaAiky euwo@aTtdon o aoBevi avrpa
55 £TWV QOUPTITWHOTIKG e-PP 25, 6 International Congress of Internal Medicine
Larisa 2014.

. Kappdg, B. Toimma. AigAsirovia Emeioddia Mupetou kar Alpartoupiag o€
aoBevi) Muvaika 74 e1wv e-PP 31, 6" International Congress of Internal Medicine
Larisa 2014.

. Kappdg. Avalwtiupwon AavBavouoag nmatitidag B perd amd yxopriynon
QvOOOKATAOTAATIKAG aywyng. 2" MaveAAqvia Zuvavinon AIDS - HMOATITIAEX
2014 Abnva.

. Koppdg. ACUUTITWHATIK TPAVOAUIVOOOIYia O¢ yuvaika etwv 77. 27
MaveAAnvia Zuvavinon AIDS - HIMATITIAEZ 2014 ABrva.

. Kappdg, M. Peuouvdou, A. Katolaudvng, K. Kapakouong, I'. AvacTaaiou. H
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emmidopaon Twv SLGT2i o1o Kapdiayyelokd ocuoTnua Kal 0TV TTo1I0TNTA CWAG TWV
aoBevwv. 20° MaveAArvio Alapntoloyikd Zuvédpio ABriva 2022.

ZEMINAPIA

- 4° TxoAgio KAivikrig HratoAoyiag EEMH ABriva 2010-2011.

- 7° Ogpivo Zxoheio ABnpookAfipwong EEA ABrva 2014.

- Educational Seminars on Diabetes Cabridge University Hospital
NHS 2011 - 2012.

- MetekmaideuTikd Madruata oto Zakxapwdn AiaBrATn (31° ETog)
AlapntoAoyiko Kévtpo MavemmoTtnuiou ABnvwy 2009. European
Association for the Study of Diabetes.

- ZEMINAPIO K.A.A. (Baoikn kai EEe1dikeupévn), ABriva 19-04-00.

- «AlayvwoTik AvoooAoyia & loTooupuBardtnTa», ZX0Ar ETMOTNUWY UYEIAg
Mav/uio ®@eocoahiag - Adpioa 15-18/01-2003.

- «Agkahoyog oTIG NOOOKOMEIAKES AOIMWEEIGH - TPIRUEPO AIATOPEAKO ZEPIVAPIO
Abrva 11-13/02-2005.

- «ATLS course» - American College of Surgeons Hellenic Chapter -
NAdpioa 15-16/04-2005.

- «1°% MeTekTraideuTIKOG KUKAOG E€£1dikeuang - AvTiBioTikG: Apdon - AvToxr -
O¢partreia e Bdon TIg evdeiteIgy atrd To EpyaocThpio Moplakng
MikpoioAoyiag Tou lvoTiTouTou BioiaTpikAg ‘Epeuvag & TexvoAoyiag - Adpioca
2008.

- «Avaokotrnon Asco 2005» - ExtraideuTikr) nuepida M.A.IM.N.H. -
ABriva 3-4/09-2005.

- «Avaokotrnon Asco 2006» - ExtraideuTikr) nuepida M.A.IN.N.H. -
Abrva 9-10/09-2006.

- «Avaokotrnon Asco 2008» - ExtraideuTtikr) nuepida M.A.INN.H. -
Abnrva 25-26/09-2008.

-  «GUIDELINES XTO AIABHTH lI», ABryva 20/9/2008.
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- «Alarapaxég OgeoBaoikng looppotriag kar HAektpoAutwvy», Adpioa 17-
18/10/2008.

- «EmAola  Metekmmaideutikd  MaBipota yia 10 Zakxapwdn AlaBATn» -
Abrva 23-27/11/2009.

ZYNEAPIA

TokTIKR TTapoucia pe evepyd ocupueToxh o AieBv) Eupwtraikd kai EAANVIKA

2UvEDpIa

EKMAIAEYTIKO EPIr'O

QpopioBiog kabnyntig oto 18IWTIKG T.E.E. «AIOAKOZ», katd 10 OX. £TOG
2000-2001.

EKTTaI®EUTAG TTPOCWTTIKOU TOTTIKWY PovAdwvV MNoAITikAg Auuvag 2000 pe Bépa
«TTPWTEG PoNBeIEG BEWPNTIKA KAl TTPOKTIKA - dIACwWon KAl NUIBaAYnN TpauuaTiwvy,

Aotuvouiki A/von TpikdAwyv, 5-12-2000.

EPrAZIAKH EMIMEIPIA

Katd mn didpkela 1ng Onreiag pou oT0 MoAepikd NauTikd uttnpéTnoa we latpog
otn Movéda YTroBpuxiwv (2YB), oto NapkaAieuTiké MAoio MoAéuou  «AAKUWVY,
o1o Nautikdé Noookouegio ZaAlapivag, oto Nautik6 Noookopegio KpAtng, oTto
TuAua Etreiyéviwy MepioTamkwyv Kal  oTa TAKTIKA 10Tpgia TG MaBoAoyikng

KAIvikrig Tou NauTtikou Noookopgiou ABnvwy atr' 4TTou Kal aTToAUBnka.
AT116 20-04-00 £wg 20-07-00 doknoa Tpiunvn utrnpecia oto evikd Noookouegio
TpIKAAwY, cUuupETEXOVTAG OTa TAKTIKA laTpeia MaBoAoyikou, KapdioAoyikou Kai

XeIpoupylkoU TOHEQ, OTA TUAMOTO ETTEIYOVTWV TTEPIOTATIKWY KOl EKTEAWVTAG

E0WTEPIKEC EQPNUEPIEG.

ATé 10 2000 péxpr To 2001 uttnpéTnoa wg AyYpPOoTIKOS laTtpdg oT1o AlaAEXTO
TpIKAAWV Kal akoAoUBw¢ wg latpdg i BnTeia 010 BouAyapéhl ApTag .

10

Institutional Repository - Library & Information Centre - University of Thessaly
19/10/2024 23:19:46 EEST - 3.133.145.168



A6 Tov MdpTtio Tou 2002 €wg Tov AgkéuBpio tou 2006, utnpéTnoa wg
e10Ikeuouevog latpdg Maboloyiag otnv MavemoTtnuiakn MaboAoyikr) KAIVIKA Tou
M.MN.I.N. Aépioag.

A6 Tov lavoudpio Tou 2007 £€wg 2019 wg AuIcB0G ETTIOTNUOVIKOG OUVEPYATNG
TOU gpyaoTnpiou aigodooiag-aigatoloyiag Tou [MavemoTtnuiou Oecooaliag
OUMMETEXOVTAG EVEPYA OTIG dPAOTNPIOTNTEG TOU £PYACTnPiou Kal oTn dlaxeipion
KAl QVTIMETWTTION QIMOTOAOYIKWY aocBevwy uttd Tnv emiAewn Tng KabnyATtpiag
kag Kupidkou A€oTtroivag, Kal TTapdAAnNAa OTO OIKEIO TURUA eKTTOVNOA TN dIATpIPn

pou pe B€pa: «O pOAOG TwV JAOTOKUTTAPWY OTA HUEAODUCTIAQCTIKA OUVOPOUA».

AT6 10 2007-2020 doknoa KAIVIKH 1ATPIKI O€ €TTITTEdO TTPWTORAOMIAS uyeiag
w¢ €I0IKOG TTaBOAOYOG UE EUPAOT OE AIATOAOYIKEG TTABNOEIS KAl VOO UATA TOU

ATTOTOG OTNV TTOAN TNG AdpIoag .

A6 Tov MdpTio Tou 2008 éwg PeBpoudpio 2010 wg €MOTNUOVIKA UTTEUBUVOG

MaBoAoyikoU TuApaTog oTnV KAIVIKR «Ayiog KwvoTavTivog» otn Adpioa.

ATé Tov Mdptio Tou 2010 €wg louvio 2012 uttnPETNOA WG ETTIOTNUOVIKA
uttelBuvog Tou [aBoAoyikou TuApatog TG TevikAg KAvikAg  «IAZQ
OEXZAANAIAZ» pe onPavTIKO evepyd KAIVIKO £pyo Kal QIEKTTEPAiWON OTTAVIWY

TTEPIOTATIKWY TA OTTOIA ATTOTEAECAV AVAPOPES WG case report.

A6 Tov AekéuBpio Tou 2019 éwg Tov OkTWRPIo 2020 WG ETTIOTNUOVIKA

utteuBuvog Tou [MaBoAoyikoU Tunpartog NG Mevikng KAIVIKAG « ©€0TOKOGY.

ATT6 Tov ATtrpiAio Tou 2019 éwg Tov ZeTrTéuBplo Tou 2020 wg uTTEUBUVOGS laTPog
oto Kévipo YTodoxns [Mpoo@uywv KouToOxepou, aOKWVTAG KAIVIKO Kal
BePATTEUTIKO  €PYO  OUMPMETEXOVTOGC OE  TIPOYPAUMOTA  TTPoANWNS  Kal

WUXOKOIVWVIKAG EVTAENG TWV PMETAVOOTWV.

Ao Tov OkTwRpio 2020 £wg ATmpiAio 2021 utnpétnoa wg €EKTAKTOG
uTTNPEoIaoKOG 1aTpdg Tou EZY (0 TTpwtog 101WTnG 1aTpdg o1 EAAGda TTOU
OUMMETEIXE EVEPYA OTN QVTIMETWTTION TNG TTavonuiag) oto MaboAoyikd TuRua Tou
"evikou Noookopgiou AApIocag KAAUTITOVTAG ETTEIYOUOES €EQIPETIKA AVAYKEG OTA
TAdiola TnG TTavdnuiag Covid -19, cupBAaANovTag evepyd oTnNV AVTILETWTTION TNG

TTavonuiag kai £xovtag utrd Tnv eTiBAewn pou TunRua Covid -19 pe 30 aoBeveig.

A6 Tov lavoudpio 2021 ¢wg Tov AtrpiAdio 2021 w¢ utrelBuvog diaxeipiong

post - covid acBevwv oto K.A.A. Animus.

11
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A6 1oV louvio 2021 utnpetw oto E.2.Y. wg empueAnmg A" MNMaBoAoyiag oto
MaBoAoyikd Tunua tou IN.N. Kapditong.

2YMMETOXH ZE NMPQTOKOAAA

2UMMETEIXO WG ouvepeuvnTAG PeE Tov Kabnynt K. 21aBdkn NikOAao oTo
Eupwtraiké MpwTbkoAAO MEAETNG TTapATAPNONGS Bortezomide
(26866138MMY4008 JNJ - 26866138).

- Talos study 2016-ALG-EL-65 wg gpeuvnTAG.

- Skiron study 2017 - HAL-EL70 wg gpeuvnTigG.

ZENEZ TAQZEZ
- EAAHNIKA : untpik yAwooa

- ATTAIKA

ZYMMETOXH ZE ZYAAOIOYZ
ACP
EMA
ERC
IATPIKOZ ZYAAOIOZ AAPIZAZ
EAANvikn ETtaipeia MeAéTng ‘H1TaTog
EAANVIKA ETaipgia ABnpookAnpwong
EAANVIKA ETaipeia AvTigeTwmong Tou AIDS
EAnvikA AlaBnTtoAoyikr ETaipeia

EAAnvikn ETtaipeia MeAéTng YTTépTaong

12
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«O0 POAOX TQN MAXTOKYTTAPQN XTA

MYEAOAYXZITAAXTIKA XYNAPOMA»

I'EQPI'TOX KAPPAX

[Mavemotmo Oescariog, Tuqua latpikng, 2022

TPIMEAHX XYMBOYAEYTIKH EIIITPOITH

1. Aéomowva Kvprakov Opotyn Kadnynrpua latpikng Metayyicewv Tunpa lotpikng

[Mavemotnpiov Osocariog (Emprémovoa)

2. Teopyog Baocwhomovriog Koabnyntmg IMaboroyiog-Awatoroyioag Tuquo Iatpikng

[Movemotpiov Osccariog

3. Aonacia Toélov KoOnynrpia latpung Feverwkng Tuqua lotpikng [avemotnpiov

®eoccoloag

13

Institutional Repository - Library & Information Centre - University of Thessaly
19/10/2024 23:19:46 EEST - 3.133.145.168



NEPIAHWYH

Eioaywyn: Ta oireutik& KOTTOpa - gacTtokutTapa (MC) mpoépxovtal atmmo 1o
apPXEYOVO QIPOTTOINTIKO KUTTOPO KAl KaTavéuovtal o€ OAOUG TOuG I0TOUG OTd
QUOIOAOYIKA Opla PETAEU opyaviopou kal TrepIBAAAovTog (OEpua, BAevvoydvol
KATT). EKAUOUV pia TToIKIAia yECOAQBNTWY O€ ATTAVTNON O€ EVOOYEVI KAl EEWYEVH
epebiopara, TTOU CUPMPETEXOUV OTNV avadOuNon TwV IOTWYV, TNV OdoIdoTach, TNV
QyYYEIOYEVEDT, TNV AVOOOAOYIKN aTTAvTnon Kal duuva Tou opyaviopou. Ta MC
eAkUovTal 0TO TTEPIBAANOV TwV GYKWV ATTO TTAPAYOVTEG TTOU EKKPIVEI O OYKOG Kal
BonBouv pEOow avOOOKATOOTOAAG, £KKPIONG QYYEIOYEVETIKWY KAl HITOYOVWY
TTOPAYOVTWY OTNV €CEANIEN TWV OYKWV. Z& AANEG TTEPITITWOEIG, OUWG, AOKOUV
QVTIVEOTTAOOUATIKY) &pAcn ME TNV €KAUON QVAOTOAEWV KUTTAPIKAG aVATITUENG,
ETTAYWYNAG OTOTITWONG, MEiwong  KivNTIKOTNTAG  KUTTAPWY KAl €vioxuong
QVTIVEOTTAQOUATIKAG PAEYUOVAG. ZTA AINATOAOYIKA KAWVIKA VOOHPOTA €vioTE TA
MC OupueTEXOUV  OTOV  VEOTTAQOMATIKO  KAWVO  (TT.X. MUEAOUTTEPTTAQOCTIKA
VOOAUOTA) eV GANOTE TTOPEUPICKOVTAI AVTIOPACTIKA XWPIG va gival CaPAg o

POAOG TOUG.

Ta puehoduoTTAaoTIKG oUvdpoua (MDS) e€ival KAWVIKA  VEOTTAOOMOTIKA
VOONuaTa TOU Qigatog, TIOU  €XOUV  OQV  XAPOKTNPIOTIKA Tnv Trapoucdia

OUOTTAQOTIKWY KUTTOPIKWY POPQPWYV, Tn KN OTTOO0TIKI) QIMOTIOINCN KAl TN OUXVN)

14
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€€ENIEN o€ o&eia Aeuxaipia. Yrapxouv Aiyeg dnPooieUoEIG TTOU VA apopPOoUV PEAETN

Twv MCs ota MDS pe avTIKpOUOUEVA ATTOTEAECUATA.

2Komro¢: MeAETn kal digpelivnon Tou POAOU TWV OITEUTIKWY KUTTAPWY  OTA

MUEAODOUOTTAQCTIKA OUVOPOHQ.

AoOceveic: MeAetThBnkav 73 aoBeveig- 37 yuvaikeg kal 36 avOpeg- TTAOYXOVTES
amé MDS pe didueon nAikia yia Toug avdpeg 72 £1n (eupog 35-86) kai yia TIG
yuvaikeg 69 £1n (eUpog 59-81). EE’ autwyv, 21 €maoxav atrd avOeKTIKA avaiuia
(MDS-RA), 18 amd avBekTikr avaipia pe trepiooeia BAaotwyv (RAEB), 18 atrd
avOekTIKA avalpia pe TTepiooeia BAaoTwy o€ perarpotry (RAEB-T) kai 16 ammo
oidnpoBAacTiky avaiyia (MDS-RARS). Emiong oupueteixav kar 60 uyigig

MApPTUPEG (B1apeon nAIKia 74 kal eUpog 56-90), 32 avdpeg Kal 28 YUVAIKEG.

Mé£Bodoi1: MeAeTriBnNKe 0 ApPIBUOG TWV CITEUTIKWY KUTTAPWY PUEAOU TWV OOTWV
(BMMCs) petd xpwon kuavou Tng ToAouidivng. MeAeTABNke o apiBudg Twv
CD34(+) kKuTtdpwyVv PUEAOU TWV OOTWV HETA XPWon avooo®Bopicuou Kal XpAon
avTl-CD34 moAb (K567-FITC). MeAetiBnke n €k@pacn Tng Tputrtdong Kai
Xupdong ota MC uye avoookuTtapoxnueia kar PAP kit kal BaBuoAoyriBnke kabe
KUTTaPO o€ Mia KAipaka 0-4+. To score uttoAoyifovtav wg o péoog 6pog e1ti 200
KUTTApwV. MeTtprBnkav T1a eTmiTreda Xupdong kKal TpuTTdong OTov 0po TwV
aoBevwyv Kal paptupwv Pe ELISA. EkTiuAbnke n  péon TukvoTATA  TWV
HIKpoayyeiwv (MVD) oTo MUeAd Twv 00Twv /0.0625mm2.Ta  pikpoayyeia
KataueTpninkav Petd amd xpwon pe anti-CD34(QBEND-10) Twv evdoBnAloKkwy

KUTTAPWV .
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AmoreAéopara: AlamoOTWONKE OTATIOTIKA UWPNAOGTEPO TTO000TO MC OTOUG
mdoyovieg amdé MDS (5,767+3,45%) oe oxéon e Toug uyieig (1,82+0,93%)
(p<0.01). EidikéTepa ota MDS-RA ftav 4,38+1,16% ota MDS-RARS 2,1810,75,
oTa XapnAou/evdidueoou-1 kivouvou 3,4311,48 kai ota uywnAou/evdldueoou-2
Kivduvou 8,16+3,26. O1 TIuEG QUTEG ATAV OTATIOTIKA UWNAGTEPEG OE CUYKPION ME
TOUG QuOIoAoyIKOUG (p<0.01) TAnv MDS-RARS, 110U 8eVv di€pepav aTTO TOUG
PUOIOAOYIKOUG (p>0.05). To score EKQpaong ™G TpuTITAong
uynAou/evdidueoou-2 ATav  onuavtikd uywnAoTeEpo o€ OUYKpIOn WE TA
XaunAou/evdidueoou-1 Kal @uoloAoyikoug (p<0.01) evw dev uTTAPXE Olagopd
METAEU Twv  xaunAou/evdidueoou-1 kal  @uaoloAoyikwv(p>0.05). To score
EKQPaoNG xupdaong Oev JIEPEPE ONUAVTIKA HPETAEU TWV avwTépw opdadwv. H

XUMAon opou dev ATAV aviXVEUOIUN O€ Kadia opada.

H Ttputmrtdon opou Atav onuavtik&@ uwnAotepn ota MDS (40,96+35,4) oc
oUYKpION ME TOUG QualoAoyikoug (7,8+3,21)(p<0.01). 2ta uywnAou/evdidueoou-2
Kivduvou, ftav 73,31£20,87 onuavtikd upnAdTeEPN atTo Ta XAUNAOU/EVOIANETOU-
1(9,4814,217) ka1 Toug QuUOlIoAoyikoUg (p<0.01). Agv UTTIPXE CNPAVTIKY dla@opd
METALU  @uololoyikwv, MDS-RA, MDS-RARS, xaunAou/evdidueoou-1
Kivduvou(p>0,05). YTmpxe BeTIKA cuoxéTion PeTagu mooootou MC kal CD34(+)
KUTTEPWV(R?*= 0,4361) KaBWS Kal eTITEdWY TPUTITAoNG(R?=0,6837) opol 0TOUG
aoBeveic. H péon mTukvoTNTa TWV PIKpoayyeiwv (MVD) Atav onuavTikd augnuévn
6,313,3 010 0UVOAO TwV MDS CUYKPITIKA hE TOUG PApTUPEG 2,23+0,33 Kal auTr n
dlagopd Atav oTamoTikd onuavtik (p<0,001).H MVD Atav uynAn oTa
uwnAou/evdidueoou-2 Kivouvou 7,8912,83 ouyKpITIKA PE Ta XapnAou/evdidueoou-
1 kivduvou 4,8+2,2 1a MDS —RA 4,98+1,8 ka1 Ta MDS-RARS 5,0 2,2 kal autr n
dlagpopd ATav oTaTIoTIKA onuavTikh (p<0,001). YTApXe OeTIKA cuoxETion PETAEU
NG MVD Kal TwV OITEUTIKWV KUTTApwV. Aegv TTapatnpAbnkav OUOTTAQOTIKEG
Mop@EC MCs 0T JEAETN UaG.
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Zuurrepaouara: Ta MCs otov BM BpéBnkav augnuéva ota MDS og oUyKpIon
ME Ta @uoloAoyIka aTtoua. Ta emitreda TPUTTTACNG OPOU OXETICOVTAI PE TOV apPIBUO
BMMC, 1ToU onuaivel 0TI EKKPIVETAI KATA KUPIO Adyo atrd Ta MC tou BM  kai oyl
ato Ta mePIPePIKG MC. O apiBudg MCs oxeTidetal e Tov aplBudé CD34(+) kai
ETTONEVWG PE TOV BaBud kKivduvou Twv MDS. Ta BMMCs BpéBnke va ekkpivouv
MOVO TPUTTTACN Kal OXI XUudon o€ avtiBeon pe autd TTou ouviBws cupBaivel
oTnNV avTi®PAOTIKI) PACTOKUTTApwon. O apiBudg Twv pikpoayyeiwv (MVD) oTo
ouvoAho Twv MDS Arav augnuévog CUYKPITIKA UE T QUOIOAOYIKA AToua Kal N
aug¢non aut ATav JeyaAuTepn  oTa  uynAou/evdidueoou-2 kKivduvou MDS,
yeyovog, TTou onuaivel o011, n MVD oxeTiCetanl ye tov apiBud Twv BMMCs, auto
eyeipel Tn atrown, 611 Ta BMMCs oupBAaAAouv 0Tn €6ENIEN TG VOOOU £VIOXUOVTAG
TNV ayyeloyEveon. MNa va dIEUKPIVIOTET TTEPAITEPW O POAOG TwWV MCs oTnv €¢EAIEN
Twv MDS, xpeiafovtal dIadoXIKEG METPNOEIS OTO idI0 ATOUO KATA TNV €CENIEN TNG
vOOOU Kal KUTTAPOYEVETIKEG MEAETEG OE KAANIEPYEIEG OITEUTIKWV KUTTAPWY OTOUG

(o{o[STAV/ AT
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SUMMARY

Background: Mast cells are derived from the haemopoietic progenitor cell
and are scattered all over the human organism especially to the physical
boundaries between the organism and the environment (i.e. skin, mucosa etc).
They produce after intrinsic or extrinsic stimuli a variety of mediators involved in
tissue regeneration, homeostasis, angiogenesis and the immunological response
and defense. In tumor environment MCs are attracted from agents secreted by
the tumor and help to its growth through immunocompromise, secretion of pre-
angiogenic and mitogenic factors. Alternatively these cells have antineoplastic
action through secretion of cell cycle inhibitors, apoptosis, decrease of cell
movement and enhancement of antineoplastic inflammation. In haematological
malignancies MCs may be derived from the neoplastic clone (i.e.

myeloproliferative disorders) or as a reactive response to the neoplasm.

Myelodysplastic syndromes are heterogeneous group of clonal disorders of
blood with common characteristics the presence of dysplastic haemopoietic cells,
ineffective haematopoiesis and frequent evolution to acute leukemia. There are

few publications on MCs in MDS with contradictory results

Aim: Study of the role of MCs in Myelodysplastic syndromes.
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Patients: Seventy-three patients (37 females and 36 males) with MDS were
involved in the study. Median age of females was 69 years (range 59-81) and of
males 72 years (range 35-86). Twenty-one of them had refractory anaemia
(MDS-RA), 18 had refractory anaemia with excess of blasts (RAEB), 18 had
refractory anaemia with excess of blasts in transformation (RAEB-T), and 16
refractory anaemia with ringed sideroblasts (MDS-RARS). In the study 60 normal
individuals were also included (median age 74 years and range 56-90) 32 males

28 females.

Methods: The number of MCs were calculated in BM after toluidine blue
staining according to classical techniques.The number of CD34(+) cells were
measured with immunofluorescence with the use of anti - CD34 moAb (K567-
FITC). The expression of tryptase and chymase were studied in MCs using
immunocytochemistry and PAP commercial kit and each cell was graded in a
scale of 0-4(+). The score was calculated as the mean value in 200 consecutive
cells. The levels of tryptase and chymase in serum were measured using ELISA
commercial kits. Microvascular density (MVD) was the mean value of
microvessel number/0.0625mm? field area. Endothelial cells were CD34 (+) using
anti-CD34 moAb-QBEND 10 and Biogenex avidin-streptavidin kit, and had

characteristic morphology .

Results: Statistically higher percentage of MC in MDS (5,767+3,45%) were
found compared to the normals (1,82+0,93%) (p<0.01). Especially in MDS-RA it
was 4,38%1,16% , in MDS-RARS 2,18+0,75, in low/int-1 3,43+1,48 and in
high/int-2  8,16+3,26. These values were statistically higher compared to the
normals (p<0.01) except MDS-RARS, which did not differ from the
normals(p>0.05).The tryptase expression score in high/int-2 was significantly

higher compared to that in low/int-1 and normals (p<0.01) while there was no
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difference between low/int-1 and normals (p>0.05). The chymase expression
score did not differ significantly between the above groups. In serum chymase
was not detectable in any group of patients. Serum tryptase was significantly
higher in MDS (40,96+£35,4) compared to the normals (7,8+£3,21)(p<0.01). In
high/int-1 tryptase levels were 73,31+20,87 significantly higher than low/int-1
(9,48+4,217) and the normals (p<0.01). There was no significant difference in
tryptase levels between normals, MDS-RA, MDS-RARS and low/int-1(p.0,05).
There was positive correlation between percentage of MCs and CD34(+) cells
(R?= 0,4361) as well as serum tryptase levels (R?=0,6837) in patients. Dysplastic
MCs were not indentified. The MVD (microvessel number/0.0625 mm?) in the
entire group of MDS was 6.3+£3.3 and was significantly higher than the normals
(2.2340.38, p<0.01). In high/intermediate-2 the MVD was 7.89+2.8, in
low/intermediate-1 it was 4.8+2.2, in MDS-RA it was 4.98+1.8, and in MDS-
RARS it was 5+2.0. There was a significantly higher MVD in high/intermediate-2
compared to low/intermediate-1, MDS-RA, MDS-RARS and normal (p<0.01).
There was also a significant difference between low/intermediate-1, MDS-RA,
MDS-RARS and normals (p<0.01). There was a positive correlation between

BMMC and MVD.

Conclusions: MCs in BM were increased in MDS patients compared to the
normal individuals. The levels of serum tryptase correlated positively with the
number of BMMC raising the possibility that the tryptase was mainly produced
by BMMCs and not the peripheral MCs. The number of MCs correlated positively
with CD34(+) that were increased in high/int-2 MDS and consequently the
advanced stages of the disease. BMMCs were positive for tryptase only and not
chymase in contrast to what usually happens in reactive mastocytosis. We found
increased MVD in MDS compared to the normals. We also found higher MVD in

high/intermediate-2 risk MDS compared to the low/intermediate-1, in contrast to a
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previous study. The MVD is positively correlated with the number of BMMC. This
raises the suggestion that BMMCs may contribute to tumor progression by
enhancing angiogenesis.The heterogeneity of the MDS group may be
responsible for the contradictory results in the literature: In order to further
discriminate the role of MCs in these syndromes serial measurements should be
done in the same patient during the disease progress as well as cytogenetic

studies and MC cultures.
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1. EIZArQrH

1.1. MYEAOAYZNAAZTKA ZYNAPOMA

Ta MUEAOOUOTIAQOTIKA OUVOPOUO  AVTITTPOOWTTEUOUV £va  €Uupu  QACUA
KakoNBwv  diatapayxwy TOU  OTEAEXIQIOU  QIYOTTOINTIKOU  KUTTAPOU, TTOU
XapakTtnpifovral atmo dn ammodoTIKA alhoTToinon Kal  auénuévn TmlavotnTa
eCENENG oe oeia Aeuxaipia (1-8). Ymdpxel peydAn ToikiAia 1600 OTa
epyaoTnplokd eupriuata 600 Kal oTnV KAIVIKA €K@paon Kal TNV emIRiwon Twv
a0BevWV aUTWV, N OTTOIa KUPAiVETAl aTTO Aiyoug UAVEG PEXPI TTOAAG xpovia (9). O
BEPATTEUTIKOG OTOXOG dIapEPEl OTIG DIAPOPES TTEPITITWOEIS KAl £CAPTATAI ATTO TNV
aigaToAoyiKkn €IkOva, TNV nAIKia kal Tnv Tpoyvwaon o€ ékaoTto acBevr) (10-12) 21
OepaTTEUTIK)  OTPATNYIKA  TTEPIAAPPBAvoOvVTal  ammd TNV UTTOOTAPIEN  TWV
KUTTOPOTTEVIWV  (METAYYIOEIG,  XOPAYNON  QugnTiIKwv  TTapayoviwyv)  Kai
O1a@OPOTIOINTIKOUG TTAPAYOVTEG  MEXPI TNV KAQOIKA XnuEloBepatreia Kal Tnv
METANOOXEUON MUEAOU TwV 00TWYV. Agdouévou OTI n diaueon NAIKia Twv aoBevwy

gival >65 eTWV, opIOPEVEG BEPATTEUTIKEG ETTIAOYEG DeV gival ETTIAEGIUEG (11).

MapoAo tTou Ta TTEPIOOOTEPA avatrTucoovTal de novo (TTpwTotmadry MDS),
opiohéva  PTTOpEl  va avarrtuxbouv  TTOAANG  €tn peTd  Tnv  €ékBeon o€

peTaAAagloydvoug TTapdyovTeg (akTIvOBoAia, xnueloBepartreia) (13).

H mpwtn mepiypaen epavifetar To 1938 oe aoBeveic Pe TTAVKUTTAPOTIEVIAQ,
TTUPETO Kal VEKPWTIKEG PBAAGBeg oToug PBAevvoyovoug. O1 KUTTOPOTTEVIEG TOU
aipatog ATav avOEeKTIKEG OTnV BepaTtreia ge TOUG TOTE YVWOTOUG QIPATIVIKOUG
TTAPAYOVTEG (EKXUNIOPO ATTATOG, hayId uTTupag, dAata) (14-16). Apydtepa BEBaia
atrodeixBnke OTI 01 TTEPICCOTEPES OTTO AUTEG TIC TTEPITITWOEIG APOPOUCaV avalia
XpPOoviag vooou, UEYOAOBAACTIKEG QVAIMIEG, KANPOVOMIKEC QIUOAUTIKEG QVAIMIES

KATT Kal 61 aAn6r pueAodUOTTAQOTIKA oUvOpoua (16).

To 1949 xpnoipgotroiRBnke 0 OPOC TTPOAEUXQIUIO O€ KOTAOTACEIS ME Mia 1

TTEPICOOTEPES KUTTAPOTTEVIEG, TTOU £EEAiXBNOQAV 0€ oggia Acuyaipia (17).

MapdAo 1Tou Ta HUEAODUOTTAQCTIKA CUVOPONA Kal Ol JOPPOAOYIKEG AVWHAAIES
oe autd eival yvwoTtég yia >80 €tn, n TPWTN HopPoAoyik Tagivounon
eppaviotnke 1o 1982 (18). AKOUN Kol ouepa, HETG attd 11 TTpoTaBEioEg
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TAEIVOUNOEIS HOPPOAOYIKEG KAl TTPOYVWOTIKEG, OIQTTIOTWVETAI ATTO TTEPIYPAPES
TTIEPIOTATIKWY OTI N AIJATOAOYIKA €IKOVA KAl N QUOIKK) 1I0TOPIa TNG vVOOOU OIaPEPEI

ONMAVTIKA OTIG DIAPOPES TTEPITITWOEIG JUEAODUCTTAACTIKWY OUVOPOUWY (11,19).

TeleuTaia €xel yivel peydAn 1mpoodog oTn OepaTTEUTIKA QVTIMETWTTION TWV
OuVOPOUWY aUTWV HE TIANBWPa popiwv va OOKINAJovVTal BEPATTEUTIKA ME
onuavtikn BeATiwon TnG €mBiwong Kal TG TroI0TNTOG (WG O€ OPIOPEVOUG
aoBeveic (11,19,20). AuoTuxwg Opwg 10 30% TWv aocBevwyv akOun Kal oruepa
amofiwvouv Aoyw €EEMNIENG o€ ofeia Aeuxaipia kar éva PEYANO TTOOOOCTO
ammofiwvel attd AANEG AITiEG, KUPIWG KUTTAPOTTEVIEG (AOIMWEEIG, AIMOPPAYIEGS),

KapdIaKr aveTtapkela, BpouBwTika eTTeicodia (19,21).

1.2. loropikny Avadpoun

ATTé TNV TTPpWTN TTEPIYPAP TOU OuvOpouou To 1938 péXpI OHPEPA €XOuv
OIEUKPIVIOTEI TA XOAPAKTNPIOTIKA TWV CUVOPOUWV Kal n didyvwon eival TTAEov
Kabapr Xwpig va yivetal ouyxuon JE AANEG vOONPEG OVTOTNTES OTIG TTEPIOCCOTEPEG

TTEPITITWOEIG, EVW TTPOYVWOTIKA KpITHPIa £Xouv kabopioTei (14-30)

AT6 10 1938 (16) €ixe avayvwploTei n ETTOPACN «AIMATOAOYIKWY TOEIVWOV
TTEPIAAUBAVOUEVWY TWV UBPOYOVAVOPAKWY» OTNV AVATITUEN TWV TTPWTOTTO8WV
MDS (utté Tov TOTE OpO QVOEKTIKN avaigia) Kabwg €TTiong Kal N avaTtTugn

oeutepotraBwy MDS etTi TTpoUTTAPXOVTWY voonuatwy (14-16).

To 1942 repiypd@nke n QuOIkA €CENIEN opiopévwv MDS o€ oggia Asuxaipia kai
T0 1956 TTEPIYPAPNKE N €PTTOUCA HOPPA AEUXAIUIOG, OTAV OTTOIA N TTPOAEUXQIMIK
@daon olapkoucoe peExpl Kal 30 xpovia. To idlo €T0¢ TTEPIYPAPNKE N AVOEKTIKA
avaldia pe dakTuliosideic oidnpopAdoTeg (17-30). MapdAo TTou TTOAU vVwpig
avayvwpiotnkav oav  ouvdpopa, o oaPng dlaxwpioudg Toug ammd T
MUEAOUTTEPTTAQOTIKA Oev €yive vwpitepa ammd 1o 1970 otrdTe Kal TTPOTABNKE O

0p0G HUEAODUOTTAOOTIKG oUuvdpopo atrd Tov Hariet Gilbert (28-30).
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1.3. AuvommAaorikéc MopgoAoyikéc AAAoiwocsic ora MusAoduomAaoTika

Zuvopoua

O1  pop@oloyikEG aAAoIwoeElG OTa  PUEAOOUOTTAQOTIKG ouUvOpoua  gixav
avayvwpIloTei TTOAU vwpig (19-31). AuTég TTEpIAaUBAvVOUV aAAOIWOEIG TOU TTUPrva
KAl TOU TTPWTOTTAAOMOTOG KABWG Kal TG KUTTAPIKAG dlaipeong. la Tnv epuBpd
ocIpd TTEPIYyPAQOVTAl DITTUPNVEG MOPGYEG, OTEAEIG OIQIPECEIG, UTTEPKATATUNGON
TTUprivwy, Tupnvopnéieg, PeyaloBAaoToeIdEIC HOPPES, AVWHOAN  wpihavon
Tupfiva Uttd TNV JOp®r awpdTnTog 1 UTTEPWPINOTNTOG, QUENUEVO TTO00
epuBpoBAaCTWY TOOO OTOV HUEAO OCO KAl OTO TTEPIPEPIKO Qipa Kal TTapouaia
OaKTUAIOEIdWYV O10NPORAACTWY. INa TNV KOKKIWAN OeIpd  TTEPIYPAPOVTAI HOPPES
ME €eAATTWHEVN KOKKiwon, ME uTtoAOBwon Tou Trupriva (Pelger-like), pe
UTTEPTTUKVOUG TTUPIVEG KAl HOPQEG UE TTEPIEPYN MOPPOAOYIa TTPWTOTTAAOUATOG
kar  TupfAva (bizarre) Kkal  POVOKUTTOPOEION  €u@Avion. MepikEG QOpPEG
QVEUPIOKOVTAI KUTTAPIKEG MOPPEG OUODIAYVWOTEG, TTOU DUOKOAQ KATATAOOOVTAI
MOp@OAOYyIKA oO€¢ uia  KutTapikp oeipd  (19-31). Ta ueyakapuokuTTapa
TTOPOUCIACOUV TTOOOTIKEG (XOUNAOGG ouviBwg OAAG Kal uywnAog apiBuog) Kal
TTOIOTIKEG  dlaTapaxEG. [MOAAOI  KOTAKEPUATIOPEVOI TTUPAVEG, HOVAPNG MIKPOG
MovOAoBog  TTUprvaG,  MIKPOUEYOKAPUOKUTTOPA,  UTTOKOKKIWUEVEG — HOPYEG,
UTTEPKOKKIWMEVEG HOPPES, AWPEG KN AIMOTTETAANIOTTAPAYWYIKEG HOPYPES KAl TUXVA
MEIWPEVOG apPIBUOG PEYAKAPUOKUTTAPWY 1 OTTavioTEPA augnuévog aplBudg n
dlatapaxég wpipavong (19-31). Ze opiopéva MDS tTapaTtnpouvTal dIaTPAXES Kal
OTO POVOKUTTAPA (AVWHOAIEG OTNV KOKKiwoN Kal TNV wpiyavon,  atuTria oTn
MOP®N TOU TTUPHVA, TIPOPOVOKUTTAPO AVOOOQAIVOTUTTIKEG dlaTapaxeés (19-34).
Av Kkal €xouv Treplypa®ei dlaTapaxés oTnv AEP@IKN ocipd, dev eival BERaio av
QUTEG ATTOTEAOUV CUMPUETOXN OTOV BUOTTAQOTIKO KAWVO 1) gival avTiIOpaoTIKES (33-
34).

H aveupeon BAACTIKWVY KUTTAPWY O€ PETALU Twv OOKIdWV dlauepiouaTa Tou
MUEAOU TWV 0OTWV aTTOTEAEI £TTIONG OUXVO €UpnUa TwWV MDS OTIC OOTEOUUEAIKEG
Biowieg (31-34).
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1.4. Ta§ivounon

ATO TNV TTpWTN TagIivounon katd FAB (35) péxpr ofuepa €xouv TTPOTABEi
mrepitrou 10 Tagivounoeig pe diagopa Kpitrpia. Mavrote utrhpxXe avaykn utrapéng
€VOG OUCTAPATOG TAEIVOUNONG ME TTPOYVWOTIKA aia. TE€Tolo ouoTnua dev €XEl

UTTAPEEL, TTOU VO KOAUTTTEI OAEG TIG TTEPITITWOEIG (35-46).

2AMEPQ, Ta TTAéOV XPNOIMOTTOIOUUEVA CUCTAMATA TAgIVvOUNONG €ival TO KATA
WHO 2008 (pop@oAoyiké cuotnua (31), WPSS (TTpoyvwoTiké cuoThua 42),
IPSS (49), LR-MDAS(19). To IPSS BewpnBnke wg £va TTPOYVWOTIKO OUCTNUA UE
OTATIKA XOPOKTNPIOTIKA, TTOU JUTTOPEI VO €QAPPOOTEI HOVO KATA TNV dIdyvwon Tou
VOOAUATOG Kal Ox1 o€ AAAa oTtadia TnG €&EAIENG Tou ouvdpouou(47,48-50). To
WPSS Bewpeital éva duvauikd cuoTnua BaBuoAdynong Kivouvou, TTou JUTTOpE va

eQappooTei o€ OAa Ta oTadIa KaTd TNV didpkeia e€EAIENG Tou cuvdpouou (51-63).

Mivakag 1: MopgoAoyikd cuoThuaTta tagivounong (31)

FAB 1982 WHO 2008
RA RA unilineage
RCMD

5@g- syndrome

RARS RARS unilineage or RCMD-RS
RAEB RAEB-1
RAEB-2

MDS unclassified

RAEBt AML with multilineage dysplasia

AML and therapy related MDS

CMML Myelodysplastic/myeloproliferative
disease

MDST1aidIknig nAikiag
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Mivakag 2: MpoyvwoTikd cuoTApaTa Baduovopnong Kivduvou ota MDS(19)

Median survival
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MpoyvwoTiKOGIN MpoyvwoTIKéG MoAU XapnAog Int-1 Int-2 upnAég EUXAIMIKA
DeikTNG HETABANTEG XapunA6g EKTPOTTA
IPSS(1997) [816 IAp1Bu6g 5,7 éTn 3,5érn [1,2émn (0,4 émn Méoog xpovog
KUTTOPOTTEVIWYV, HEXP! €EEAIEN TOU
25%:9.4,3.3,1.1
BAGoTEG% HUEAOU, kai 0.2 yia Tig 4
KOTNYOpPiEg
i avTioToIXO
KuTTapOoyeVveTIKEG
KOTNYOPIEG.
WPSS(2007) 1426 Karnyopieg WHO |103 72 pAveg 40 pRveg 21 12 yAveg [MBavoTnTa
pveg uAveg eSéMigng otnv
KUTTOpOYEVETIKES Setia 0.06, 0.24,
katnyopieg IPSS, 0'45,3' 0.63
MeTayyioeig. AVTIOTOIXA
LR-MDAS 856 HAikia, Hb, PLTs, Kartnyopia 10%
BAdoTeG(%) 1: 80.3
MUEAOU, TITWXOG HAVES
KOPUOTUTTOG.
Kartnyopia
2: 26.6
priveg
Kartnyopia
3:14.2
pAveg
MDAS 957 MTwyo6 54unveg 25 pRveg (14 6 uveg IN/A
performance HAVES
status
HAIKia,
Bpouporrevia,
BAGoTEG% HUEAOU,
avaipia,
AEUKOKUTTAPWON,
avwpaAieg Chr7 n
oUpTTAOKEG
XPWHOOWHMIAKES
avwpaAieg,
METAYYIOEIG.
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1.5. @uoiomraboAoyia MusAoduomrAaoTikwy Zuvopouwv

TNV AVATITUEN TWV JUEAODUCTTAQOTIKWY CUVOPOUWY EUTTAEKOVTOI YEVETIKOI KAl
TTEPIBAAAOVTIKOI TTAPAYOVTEG XWPIG va €xEl DIEUKPIVIOTEI 0 aKpIBAS POAOG Twv

TTAPAYOVTWY QUTWV OTRV TTaBo@uaioAoyia Twv cuvdpouwy (64-66).

H apxikr) BAABN ota pueAoduoTTAaoTIKG oUVOpOoua cuupaivel 0TO TTOAUBUVANO
apx€yovo algoTroinTikd KUTTaPOo fj 0To deopeupévo (committed) KOIVO TTPOYOVIKO
KUTTOPO MIAG 1 TTEPICCOTEPWYV OEIpWwV (31). AUuTO €xEl Pavei ATTO KUTTAPOYEVETIKEG
KAl YVEVETIKEG MEAETEG, OTIGC OTTOiEG N dlaTapaxr YOVIOIOKA N KUTTOPOYEVETIKA
Bpioketal o€ apxéyova CD34+/CD38- kal CD34+/CD19- kuUTTapa aAAd evioTe n
BAGBN evrotieTal o€ WPIPNOTEPOUGS Kal OXI OTOUS avwTEPW TTANBUouoUG (31). Aev
gival yvwoTd o€ OAeC TIC TIEQITITWOEIC  OE TIOI0 KUTTOPO €xel OUMPEl N
VEOTTAQOMATIKA €KTPOTTH. AKOUN Kal OTav UTTAPXEl JOVOYPAPUIK duoTTAacia Kal
QaiveTal VO TTAOXEl Mia MOVO KUTTAPIKA O€lpd, UTTApXEl TTOavotnTa n apxIkn

BAGBN va éxel oupPei 01O TTOAUSUVAUO APXEYOVO QIPOTTOINTIKO KUTTAPO (31).

Ta pueAodUCTTAQCTIKA OUVOPONQ e€eAicOOVTAI KATA TNV BIAPKEIQ TG VOOOU KAl
Kard 1a Ol1dgopa oTadia CUCOWPEEUOVTOl VEEG YEVETIKEG BAGBES, Ol OTTOiEG
TTPoodidouv peyaAUTePn YEVETIKA aoTdBeia (67). Tehikd n vooog KaTaAAyel o€

o&eia Aeuxaipia ouvABwg pueloyevr) aAAG kal eviote Aep@oyevh (31,68,68).

To XapakTNPIOTIKO TWV JUEAOBUOTTAQCTIKWY OUVOPOPWY gival n duocavaloyia
oTnVv KuTTapoPpibeia petagu puehol ooTwv Kal Trepipépeiag (11,31,70,71). Autd
OQEiAeETal OTO QAIVOUEVO TNG aAUENUEVNG EVOOUUEAIKNAG KATAOTPOPNG TTPOSPOUWY
KUTTOPIKWVY Pop@wyV (atroTrTwon) (72-76). To @aivoépevo Tng amotTwong Eivail
EVTOVOTEPO OTA XaunAou kivduvou MDS, evwy oTa uynAou KivoUuvou augdvel n
eMBiwon Twv BAACTIKWY KUTTAPWY TO OTTOI0 CUCCWPEUOVTAI KAl TTAPOUCIAZETal

N AEUXQIMIKN EKTPOTIA (72-77).

Ao TOTE TIOU avayvwpioTnke n  aufnuévn amomTwon oTta  MDS,

OnNUIoUPYNONKE TO €PWTNMA YIATI £€vaG KAWVOG PE aUENUEVA AUTOKATAOTPOPIKA
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XOPAKTNPIOTIKA ETTIKPATEI £vVAVTI TOU QUOIOAOYIKOU KAWVOU KAl AvATITUCOETAI €16
BApog auTtou. & MEPIKEG TTEPITITWOEIG TTAPATAPOUVTAI XOAPAKTNPIOTIKA KOIvVA
METAEU MDS kal atmmAAOTIKAG avaldiag Pe atroTéAeoua va dlatuttwOei uttdBeon
KOIVAG TTaB0QUOIOAOYIKAG avATITUENG OTa OUVOPOPA QUTA. ZUPQWVA PE TNV
uttéBeon autry, n dlaTapaxr TOU OUuvéEBn OTO APXEYOVO  QIPOTTOINTIKO
KUTTapO(TO00 OTnV atTAACTIKY avaiyia, 600 kal o€ oplopéva MDS) emayel T-
KUTTAPIK) QVOOOAOYIKr} avTidpaon, n oTtroia OTpEéPeTal  €vavtl TOOO ToOu
QUOIOAOYIKOU 0600 Kal Tou MDS kAwvou. H emkpdarnon tou MDS kAwvou
OQEIAETAl  OTNV  AVOEKTIKOTNTA QUTOU OTNV  OVOOOETTAYOUEVN  KUTTAPIKI)
KataoTpo®n.Evoeitelc utmép autig Tng utmrdébeong aroteAei n omapén T-
KUTTOPIKOU KAwvou CD56-/CD16-/HLA-DR15+/PIG-Amutated o€ opiouéva
uttoTTAacTikd MDS aAAd kal n trapoucia MDS KAWVWV (UE KUTTAPOYEVETIKEG
avwuaAieg) otnv atrAaoTIK avaipia. Etiong n avamtuén T-cell Aeuxaipiag ota

MDS aT1ré Tov avTidpacTikd T-cell kAwvo (31,78-69).

‘Eva aAAO XapakTnpioTIKO Twv MDS egival n ouxvi TTapoudia KUTTAPOYEVETIKWY
AVWUAAIWY, Ol OTTOIEG TTEPIAQUPBAVOVTAl KAl OTA KPITAPIA YIA TNV TTPOYVWOTIKI)
Tagivéunon tTwv MDS (81). H oupBartikr kuttapoyeveTikr pe G-banding armraitei
dlaipoupeva  KUTTOpa Kal €xel MIkpry OlokpITik euxépeia (5-8Mb). H FISH
evOIAUEONG PAONG €xel HEYOAUTEPN OIAKPITIKY euxépeia (interphase FISH) aAA&
@aivetal OTI KAl HE aUTA XAveTal évag APKETA HEYAAOG ApPIOUOG KUTTOPOYEVETIKWV
avwuaAiwv(78). H eupeia yovidiakr) avdAuon (genome-wide) PE OUYKPITIKO
DNA/RNA uBpidioud oe pikpoouoToixie¢ (aCGH) kai pikpoouoToixiec DNA pe
SNPs éxel avadeigel TTOAUGPIOPES KPUTTTOYPAPNHEVES XPWHOCWHMIKES AVWHAAIES
(82-85), amwAcia etepoluywrTiag, Hovoyovikr dlowuia, TTOAAATIAG avTiypaga

yovidiwv Kkai €1d1koug yovoTutroug ( 83,84,86,87).

MapdAo TToU Kapia KUTTAPOYEVETIKI avwpaAia dev ival TTaBOyVWHOVIKA YIa Ta
MDS, OpIOPEVEG KUTTOPOYEVETIKEG AVWHAAIEG £XOUV OUVOEBEI e KOKH TTPOYVWON
(6mmwg UPD4q, UPD7q, UPD11q, UPD17p), (81), evio 0€ AAANEG DeV €XEI EKTIUNOEI
n mpoyvwon, Omw¢ otnv whole genomeUPD (3,67,81,86,87). Etriong pepikég
gival PovadIkEG yIa OUYKEKPIUEVA HOPQPOAOYIKG ouvdpoua, OTmweg To del5q
(58,59,88,89). H Tpoodokia, OTI n KUTTAPOYEVETIKA WeAETR ota MDS 6a
BonBouoe oTnv epunveia TnNG TaBoyéveiag, Oev  ekTTANpwOnke (67). O
OUCOWPEUOPEVEG PAGReC katd Tnv ToAucTtadiakr) avarmTtuén Ttwv MDS ceivai

KUTTOPOYEVETIKA OIWTTNAEG (90).
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Me tnv aCGH 13 TToAupop@iopoug SNPS €xouv eVTOTTIOTEI TTOIKIAEG YEVETIKEG
AVWUOAIEG O€ TTEPIOXEG PME AyVWwOTa yovidia, o€ IVTPOVIA YVWOTWYV YoVIQIiwV | O€
yovidila dAyvwoTtng KAIVIKAG onpaciag (91-92). Ze MEPIKEG TTEPITITWOEIG
dlammoTwOnkav aA\ayEG o€ yovidia Pe YVwOTAH CUCXETION PE VEOTTAAOUATA OTTWG
METAYPAPIKOI TTapAyovTeg Kal ocuptrapdayovteg (ETV6, RUNX1T), Trpwreiveg
diaBiBaong onuatog (GNAS, JAK2,KRAS, BRAF,CBL,NRAS, PTPN11),
pPUBUIOTEG KUTTAPIKOU KUKAOU (CDKN2A, CNKN2BPTEN), £TTIVEVETIKOI pUBUIOTEG
(TET2, EZH2, ASX11, DNMT3A, IDH1, JDH1), ( 91-101).

H emyeveTiky Tpotrotroinon ota MDS €xel €moUpeEl TO €vOIOPEPOV TWV
EPEUVNTWV Kal AAAage TOoug BepatreuTikoUG oTOXoUG (88,102). Tpeic onuavTiKoi
MNxaviopoi €xouv Treplypagei: n pEBUAiwon Tou DNA, n TpOTTOTTOINON TWV
IoTOVWV Kal n Trapgioppnon oto RNA. e o1 agopd oTnv PeBUAiwon, EXel
TTEPIYPOPEi  UTTEPUEBUAIWON Twv vnoidiwv CpG OTIC PUBUIOTIKEG TTEPIOXES
TTOAAWYV yovidiwv (102-143).

1.6. Avriystwirion

MapdT Ta dUO KATEEOXAV OXEDOV XPNOIKMOTTOIOUMEVA TTPOYVWOTIKA CUCTHUATA
Tagivopnong IPSS-R kai WPSS  €xouv e@apuoyry o€  HeyAAo  aplBuo
TTEPIOTATIKWY, UTTAPYXOUV TTOAAOI GANOI TTAPAYOVTEG KAIVIKOI KOl EpYOOTNPIOKOI,
TTOU KATA YEVIKI OgoAoyia eTTNPEACOUV TNV TTPOYVWON AANG dev £XOUV eKTINNOEI
oc MeAETEC. TETOIEG €ival N NAIKIA, TO ApPeEV QUAO, N KAKA YEVIKI KOTAOTAON
(performance status), o1 cuvvoonpPOTNTEG, N TTOAUYPAUMIKY CUMMETOXN, N uwnAn
QeppiTivn opou, n uywnA LDH, n ivwon Tou MUugAOU 0OOTWV, OPICHEVOI
avooo@aIvoTuTTol (144), KAWVIKA TTOAUPOP@OTTUPNVA, XPWHOOWHIOKH aoTdBela,
Bpaxéa Tehopepr], auénuévn OpaocTnPIOTNTA TNG TEAOPEPAONG KOl YEVETIKOI
XOPAKTAPEG, OTTWG augnuévn ékepaon Bcl-2 kar kaotmdong 3, pebuAiwon Twv
p15INK4b kai CTNNA1 (oto 5qg-utrepueBuAiwon GAAwv yovidiwv, artroucia
MeTaAayuévou TET2, kataoTtoArp tou LEF1, perdAaén oto ASXL1 kai
OUYKEKPIPEVO B6-yovidlakd amroTuTtwpa (60,74,145-154,155). To 30% Twv MDS
eCeNiooeTal o€ ogeia Aeuyaipia (19,156).

O OBepatreuTtikdg oTdOX0G 0T MDS €ival n KOTAOTOA TOU VEOTTAGOMOTIKOU
KAWVOU Kal N avakauyn Tou QuoloAoyikoUu. AuTO ETTITUYXAVETAI O TTOAU Aiyeg
TEPITITWOEIC Kal N MOvn OAueEpa Bepateia iaong €ival n  UETAPNOOXEUON

QIMOTTOINTIKWY  KUTTApWV (157). ETTouévwg oe mepimmrwon MDS, 8a TTpétrel va
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armmo@acifeTal av o aoBevAg eival €TMAEGINOG YIO HPETAPOOXEUON MUEAOU 1
TTEPIPEPIKWY  OTEAEXIAIWY QIMOTTOINTIKWY KUTTAPWYV AapBdvovrag utrdyn Tnv
nAIkia, Tov BaBud kivduvou Tou MDS, TI¢ ouvvoonpoTnTEG, TN d1aBe0IudTNTA TOU
00Tn Kal Tnv €mAoyl Tou aoBevoug (19,158-161). Zta xaunAou Kivouvou
TTEPIOTATIKA ETTIAEYETAI N TTAPAKOAOUONON Tou aoBevoug, n xoprynon augnTikwyv
TTOPAYOVTWY KAl GAAEG  UTTOOTNPIKTIKEG — BepaTreie¢  PEXPI vaA QATTOKTACEI O
000eVAG OUPTITWHOTIKEG KuTTapoTrevieg (158). Zta uwnAou kivduvou MDS
eQappolovTal atTopeBUAIWTIKOI TTapAyovTeG aAAd Kal KAQOIKN XnUEIOBEpaTTEia o€
QavOEeKTIKEG TTEPITTTWOEIG (19). Mia ocipd véwv popiwv doKIydaleTal oTnv Bepatreia
Twv MDS pe KOAG QTTOTEAEOUATA, TA OTTOIO OPWG OEV £XOUV TEKUNPIWOEI O€
MEYAAEC HEAETEG akOPn (19). AuTd a@opouv aTTOPEBUAIWTIKOUG TTaPAYOVTEG,
QTTOAKETUAACEG I0TOVWY, QVOOTOAEIG KIVAOWY, OVOOTOAEIC KUTTOPIKOU KUKAOU,

QVOOTOAEIG ATTOTITWONG, AVOOOTPOTTIOTTOINTIKA, avaoTOAEiG 0doU hedgehog KATT.

2. ZITEYTIKA KYTTAPA (MAZTOKYTTAPA)

Mepiypdonkav yia pwTtn eopd atd tov Paul Ehrlich to 1878 wg Kokkiwdn
KUTTAPO ME METOXPWHMATIKA KOKKiQ, TTOU OUVEICEQPEPQV OTNV OIlaTpoPn Twv
TEPIBAAAOVTWY 1I0TWV €€ OU Kal TO Ovoud Toug (162). MNMoAu apyodTepa, 10 1937,
avayvwpIioTNKE n Trapaywyn nirapivng amd 1a oITeuTiIkG kotTapa (163). ZTa
eTOMEVA XpOVIO OTOdIOKA avayvwpEioTnKE N oxéon METAEU HOOTOKUTTAPWY,
I0Tapivng, nmmapivng kar avaguAagiog (164,165). Ztadiakd kKal TTOAU apyoTepa
OIEUKPIVIOTNKE 0 POAOG TWV PNACTOKUTTAPWY KAl O PNXaviopog dpaong Toug oTnv

ekdAAwaon TG aAAepyikAS avTidpaong yéow IgE (165,166,167,168,169).

H katavénon tou pnxaviopgou €vEPYOTTOINONG TWV OCITEUTIKWY KUTTAPWY Kal
EKKPIONG TwV MECOAABNTWYV TOUG, N MEAETN Twv OTadiwv TNG QAEYHOVNAG, N
EQAPMOY KUTTOPIKWY KAAAIEPYEIWV KAl N AVvATITUEN OIayoVIBIOKWY OTEAEXWV
TTOVTIKWV ME TTaVTEA] EAAEIPN OITEUTIKWYV KUTTAPpWY 0O0Nynoe o€ TTEPAITEPW
dlaAsukavon Tou POAOU TWV KUTTAPWYV auTWwV TOOO OTnV @QAgypovry, 600 OTnV
aAAepyia Kal Tou pOAOU TOUG OTNV AVATITUEN Kal ETTEKTACN SIAPOPWY VOO UATWY
OTTWG KAKONBEIWY, XPOViWV GAEYHOVWOWY VOONUATWY, QUTOAVOOWYV VOO UATWYV
KATT. (170,171,172,173,174).
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2.1. Ovroyéveon

Ta OITEUTIKA KUTTAPO  TTPOEPXOVTAl ATTO TO KOIVO TTPOYOVIKO QIJOTTOINTIKO
KUTTaPO. AuTO atrodeixBnke peE TTEIPAUATA PETAPNOOXEUONG MUEAOU OOTWV OE€
TTOVTIKOUG, OTTOU TTOPATNEAONKE AVATITUEN OITEUTIKWY KUTTAPWY Tou dOTN OTOV
0ékTN (175) aAAG TTPWTOTTEPIYPAPNKE OE TTEPITITWON METAUOOXEUONG MUEAOU

00TWV 0€ AvBpwTro 10 1994 (176).

Me TTelpdparTa o€ TTOVTIKOUG avayvVwPIiOTNKE TO TTPOYOVIKO OEOUEUNEVO KUTTAPO
yla TQ OITEUTIKA KUTTapa Kal To 2005 atropovwBnke 1o KUTTAPO auTd PE PayvnTIKO
dlaxwpiond (177). To 2005 1TpotddnKe N UTTAPEN KOIVOU TTPOYOVIKOU KUTTAPOU

yIO TO JAOTOKUTTOPA KAl TA UTTOAOITTA KUTTOPA TNG KOKKIWOOUG oelpdg (178).

AT avatrTuglokAG TTAEUPdS, Ta OITEUTIKA KUTTapa @aivetal OTI gu@avidovral
OTIG EUPPUOVIKEG BECEIC aluoTToinONG TAUTOXPOVA HE TA UTTOAOITTO QIUOTTOINTIKA
KUuTTapa (177,179).

ATIO @QUAOYEVETIKAG TTAEUPAG, TOAvOS apxEyovog TTPOYOVOG TWV OITEUTIKWV
KUTTAPWY TwWV OTTOVOUAWTWYV €VvTOTTiIOTNKE OTO €idog Ciona intestinalis, evog
nAikiog 500 ekaTOPPUPIWY €TWV TTPOOPOPOU TwV OTTOVOUAWTWY. AUTO TO
OPXEYOVO HOOTOKUTTAPO TTEPIEXEI METAXPWHMATIKA KOKKia Kal MHoIdlel pe TO
MOOTOKUTTAPO TOU OUVOETIKOU 10TOU KOABWG ETTIONG  €KKPIVEI 10TAPiIVN  Kal
TpooTayAavdiveg (180). MNMapdAo TTou Ta OITEUTIKA KUTTAPO TWV OTTOVOUAWTWYV
TEPIYPAPNOAV €VAV AIWOVA TIPIV, Ol AEITOUPYIEG TOUG AETTTOMEPWG BEV £XOUV

TTARPWG DIOAEUKAVOEI.

H avartuén kal dlagopoTroinon TwV OITEUTIKWY KUTTAPWY OTOV AvOpwTITo
eCaptaral ammd tov CSF(colony stimulating factor) kai Tov ouvdérn tou CD117/c-
kit (181,182). H épeuva otov CSF £€d¢1ge 611 auTOg BIEUKOAUVEI TNV AvATITUEN, TOV
TTOAATTAQCIOOUO TN METAVACTEUCHN KOl TNV TTPOOKOAANGCN TWV OCITEUTIKWV
KuTtdpwyv (183,184). lMapdAo 1ou n avAaTTugn TwWV POOTOKUTTAPWY in Vitro
amaitei IL-3, in vivo dgv @aiveTal avaykaia yia Tov avBpwtro. ETTi TTAov

METOAAGEEIC oTO c-kit, TTOU 0dnyouv Ot aTOKTNON VEéag Aeitoupyiag (gain of
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function), odnyouv o€ VEOTTAAOMATIKA VOOO TTOU XApaKTNEIZETal aTTd UTTEPTTAQTIO

TWV OITEUTIKWYV KUTTApwV (185).

2.2. Karavoun, @aivotumrog, pubuion Kai AEITOUPYIEC TwWV  OITEUTIKWV

KUTTApwv

Ta oIreutik@ KUTTAPA  KaTavépovtal o€ OAoO TOV opyavioud Kal Bpiokovral
KUPiwg oTa QUCIOAOYIKA OpIa TOU PETAEU TOU OPYaVIOHUOU Kal Tou TTEPIBAAANOVTOC,
OnAadr oe MOAVEG TTUAEG €1I00D0U EEVWV OpYavIoPWY, T1.X. OEPMA, BAevvoyovol,
yUpw atro T1a ayyeia KATT. (186,187,188). Ta kKUTTApa AQUTA PETAVOOTEUOUV PECW
TOU QigaTOg 0AV QVWPIPEG HOPPES Kal wPINACouv Kal TTOAAQTTAaCIAfovTal OTOUG
I0TOUG, OTTOU gyKaBioTavTtal, o€ avtiBeon Pe Ta UTTOAOITTA KUTTAPA TOU QiUATOG, TA
OTTOI0 WPINAZOUV OTOV HUEAO TWV OOTWV Kal OTTEAEUBEPLWIVOVTAI OTAV KUKAOQOpIa
WG WPIYES HoPYEG (189,190,191,192).

Ta WpIPa CITEUTIKA KUTTOPA TwV I0TWV CoUV PEXPI Kal 12 ¢Bdoudadeg Kal UETA
amd  KATAAANAO  €péBiIocua PTTOPOUV  va  atrodiagopoTtroinbouv  Kal  va

TTOAAQTTAQCIACTOUV Ep@aviovTag eEAIPETIKN TTAAOTIKOTNTA (193,194,195).

2T0 TIEPIPEPIKO aipa avayvwpidovral PoOvo Tpodpoud  TwV  CITEUTIKWVY
KUTTAPWYV. H JETAVAOTEUOT AQUTWY TWV KUTTAPWY pubpifeTal atrd TIG AVAYKES TWV
IoTwv. lNa TTapddelyua, OTOV @QUOIOAOYIKO TIveUpova Oev UTTAPYXOUV TTOAAG
OITEUTIKA KUTTAPA, O€ TTEPITITWON OUWGS AAAEPYIOYOVOU PAEYUOVAG OCUCOWPEUETAI
TOTTIKA MEYANOG aplBuog ammd autd Ta KuTttapa (196). ZTtov pnXaviopud autév
OUCOWPEUONG OUUUETEXOUV Ol IVTEYKPIvEG 0437, o431, VCAM-1, CXCR2, CCR2,
MCP-1, CCL2,CCL5,RANTES (197,192,198,199). Emi 1mAéov o1 peooAapnTég,
TTOU €KKpivouv Ta idla Ta OITEUTIKA KUTTAPQ, TIPOCEAKUOUV TTEPICOOTEPA
TTPOSpoua KUTTAPA, TA OTToia TTEPAITEPW OIAPOPOTTOIOUVTAl OTOUG I0TOUG Kal

aQugavel £T01 TTEPAITEPW O APIBPOG TWV KUTTAPWYV auTwy ToTTIKA (200).

210V AvBpWTTO £XOUV avayvwplioTei 3 QaIVOTUTTOI OITEUTIKWYV KUTTdpwv. O
@aivoTutmog MCrc, MC kai 0 Az, O @aivétuttog MCrc atmmoBnkeuel XUPAOEG,
TPUTTITAOEG Kal  KAPPOEUTTETITIOACEG OTA  KOKKia Tou, O @aivotuttog MC
a1ToBNKEUEl JOVO XUMAOES KAl O TPITOG PAIVOTUTTIOC OTTOBNKEUEI HOVO TPUTTTACES
kal kappBoéutrenmddoeg A3 (201,202,203,204,205,206). ETti TAéov didkpion Tou
QAIVOTUTTOU TWV OITEUTIKWY KUTTAPWYV VIVETOI O OX€On ME TNV €KPPOACHN TOu

uttodoxéa Tou C5aR  yia To C5a KAGoPa TOU CUPTTANPWPATOG, TT.X. Ta MCrc
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atro 10 dépUA Kal Tov TTveupova aAAG Oxl Ta MC atré Tov TTveuuova  ekppalouv
Ch5aR. (207).

H TtroikiAopop@ia Tou QaIvVOTUTTOU TWV OITEUTIKWYVY KUTTAPWY OXETICETAI PE TO
TUTTO TNG euaiocBbnoiag oTa gpeBiopara kalr NG avridpaong TToU PTTOPOUV Va
EJ@AvVIOOUV KAl HE TNV TIOIKINIA TwWv MECOAABNTWY TTOU  UTTOPOUV VA
ameAeuBepwaoouv. Ta MCrc utmtdpxouv Kupiwg oto dépua evw Ta MC oToug
BAevvoyovoug (204). Katd tnv didpkeia 1nG (wNAG €vOg OITEUTIKOU KUTTAPOU O
@AIVOTUTTIOG QUTOU MTTOPEl va oAAAgel Kal autd  eCapTdtalr ammd  TTOAAOUG
TTapayovteg (208,209). ETriong, METATPOTI TOU @AIVOTUTTOU ATTO QUTOV TOU
OITEUTIKOU KUTTAPOU TOU OUVOETIKOU I0TOU O€ QUTOV TOU OITEUTIKOU KUTTAPOU TWV
BAevvoyovwyv Kal avTioTpoewg éxel Treplypagei (194,210-223). Autd e€apTtdral

aTTo TO €i00G KAl TRV TTOCOTNTA TWV KUTTAPOKIVWY TOoU TTEPIBAANOVTOG.
2.3. MsooAaBnTéc OITEUTIKWY KUTTAPWYV.

Ta OITeUTIKA  KUTTOPA  €KQPACOUV  pia  TTOIKINia  pgecoAafnTwy  TTou
KATNYOPIOTTOIOUVTAl O 3 KATNYOPIEG: OTAV  TIPWTN KATNyopia QVAKOUV
MECOAQBNTEG, TTOU €ival ATTOBNKEUPEVOI OTA KOKKia TOUG, 0TnV OEUTEPN KATNyopia
avkouv peocoAaBnréc-MimTidla  (elkooavoeidr}), TTou  TTpoépxovtal amd  Tnv
MEMBPAVN TWV KUTTAPWY AUTWYV KAl OTNV TPITN KATAYOPIO VEOOUVTIOEUEVEG OUOTIEG,
TTOU TTapAyovTal PETA ATTO EVEPYOTTOINCN TNG METAPPAONG KAl TWV OTTOIWV N
puBuiIon eCaptatal amd TO €idOC TOUu €PEBIOPATOC Kal TOV UTTOOOXEQ, TTOU

pMecoAaBei otnv evepyotroinon (186,224).

O1 atmrobnkeupévol pecoAaBnTég TepIAapBdvouv Kupiwg Tnv 1otapivn (A: Sillva
1947), Tnv ogpoTovivn (225), TNV vToTTauivn o€ opiouéva €idn (226), AUCOCWUIKA
évqupua (227), kaotréon-3 (228), aAAeg TTpwTedoeg (229-231), xuupdon, TPUTITACN
Kar kappogutretmddon A (232-237). Emiong oOTa KOKKiQ TWV OITEUTIKWV
KUTTAPWY atroBnkeUeTal Mia PeEYAAN TTOIKINIQ KUTTAPOKIVWV KAl AUENTIKWYV
TTapayoviwy (238,239,227). ZnueiwTéov OTI TO €iDOG TWV PeECOAABNTWY TTOU Eival
atmoBnkeupévol KAGBe @opd efaptdtal amd To €idog, TOv QAIVOTUTTIO Kal TO

MIKpoTTEPIBGAAOV, OTO OTTOIO BpioKOoVTAl.

H 1oTtapivn €ivai n 1o  yvwoTh PIOYEVAG apivn, n oT1roia  TTPOKOAEI
ayyeIodIaoTOAr], PPOYXOOUGCTOAR, OUCTOAR ALiWV MUIKWV IVWV KAl augnuévn

TPIXOEIDIKA dIATTEPATOTNTA, AEITOUPYIESG, TTOU CUXVA OXETICOVTal HE AQAAEPYIKES Kal

38

Institutional Repository - Library & Information Centre - University of Thessaly
19/10/2024 23:19:46 EEST - 3.133.145.168



@Aeypovwdelg avTidpdaoelg (227). Etriong Bewpeital 0TI CUPPETEXEI OTNV PUBUION
TWV OEVOPITIKWY KUTTApWV (240). H oepoTtovivn eival pia AAAn BloyevAig apivn,

TTOU EPTTAEKETAI OTNV KAPKIVOYEVEON HECW TTOAAATTAWY pNXaviopwy (241).

2TO EVEPYOTTOINUEVA OITEUTIKA KUTTAPO TTAPAYOVTAl KOl EKKpivovTal pia oudda
EIKOOAVOEIdWY TTPOEPXOUEVA ATTO TO apaxIOOVIKO 0&u pe Tnv dpdon NG
ewo@oANiTTtaong A (PLA2), (241-248,187,249-257). O1 trpooTtayAavdiveg Kal Ta
AEUKOTPIEVIO AVIAKOUV OTNV KATNYopia auTwyv Twv JECOAABNTWY TToUu €uBuvovTal
ylia TNV augnuévn dIaTTePATOTNTA TWV AYYEIWY, TNV TTPOCEAKUON AEUKOKUTTAPWY,
TNV TTapaywyn BAEvvNG, TNV EVEPYOTTOINON TWV VEUPIKWY KUTTAPpWYV. [evIKOTEPQ
TA €IKOOQVOEIBN, TTOU EKKPIVOVTAl ATTO TA OITEUTIKA KUTTAPA, €uBUvovTal yIa TNV
TIPOCEAKUON avOOO0dPACTIKWY KUTTApwV Kal TPOTTOTTOIOUV 1\

avTiyovotrapouaiaorn (258).

Metd amd evepyoTroinOn Twv  OITEUTIKWVY  KUTTAPWYV, €ivalr duvatov va
ouvTEBOUV Kal va eKKPIBOUV atrd auTd VEOOUVTIOENEVOI JEGOAARBNTEG, TWV OTTOIWV
n puluion e¢aptdaral atrd 10 €id00G TOu epeBiouaTog Kal Tov I0IKO UTTOdOXEX, TTOU
EUTTAEKETQI OTNV evepyoTroinon. AuToi oI JECOAAPRNTEG €ival KUTTOPOKIVEG Kal
XUMOKIVEG KAl EKKPIVOVTAI TIGC TIPWTEG WPEG META TNV  EVEPYOTTOINON.
MepidapBdavouv TTpo@Aeypovwodelg (IL-4,IL-5,IL-6,IL-1,IFN-y,IL-2,IL-3,IL-12,IL-8,
TNF-a) kai avtigAeypovwodelg (IL-10,TGF-B) KUTTOpOKiVEG KABWG Kal XUMOKIVEG
(CCL5,CXCL8), ( 259,260).

H evepyotroinon Twv OITEUTIKWY KUTTAPWY MTTOPEI va yivel atrd  TToIKIAQ
eCwyevn epebioparta, Ta otroia dpouv TTavw OTOUS TTOAUAPIBUOUG UTTOOOXEIG, TTOU
autd dl08€Touv OTNV €MIPAveEId Toug. (187,262). H avrtidpaon oTta gpebiopata
auTd, av@Aoya pe Tov UTTOdOXEQ O OTTOI0G PECOAAPEi, odnyei oTnV €KKPION
OIAQOPETIKWY CUVOUAOUWY HecoAaBnTwy (263). H TTo yvwoTA evepyoTroinon
TWV OITEUTIKWVY KUTTAPWYV €ival n aAAepyIKA avTidpaon, TNV OTToia CUUMETEXEI O
IgE uttodoxéag (264). Ta OITEUTIKA KUTTapa £TTiong O100£TouV UTTOBOXEIG YIa
TTaBoyovoug pikpoopyaviopous (PRRs), 6mmwg o1 Toll-like receptors, péow Twv
OTTOIWV EVEPYOTTOIOUVTAI META TNV ETTAQPN HE TOUG MIKPOOPYQVIOPOUG KOl
TTapdyouv PecOAABNTEG TNG QAeyhovAGS (259). ETmi mAéov, GAAa popIa, OTTWG
VEUPOTTETTTIOI, KUTTAPOKIVEG, aAUENTIKOI TTOPAYOVTEG, TOELIVEG, OCUNTTANPWHA,

QVOOOCUMTTAEYUATA, PAPPAKA, AEKTIVEG KOBWC Kal QUOIKA epebiouaTa dpoulv oTa
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MOOTOKUTTApPA Kal Ta evepyoTrolouv péow FceRI, FeyR, FeyRILFeyRIN kal GAAwv
EIRIKWV UTTOO0XEWV (265-267).

O utrodoxéag c-Kit gival Bacikog yia TV €MIRiwon TwV CITEUTIKWY KUTTAPWY,
Tov TTOAAQTTAQCIAoNO, Tn dIaQopOoTIoincn Kal TNV wpigavon. H ouvdeon Tou
uttodoxéa c-Kit ye To CSF odnyei otnv Tmapaywyn kai dlafiBaon onuartog yEow
NG 0dou JAK-STAT kal RAS-RAF-MAPK oTov TTuprjva (268-270) .

2.4. A&ITOUPYIES TWV OITEUTIKWV KUTTAPWV

Ta OITEUTIKA KUTTOPO OCUPMETEXOUV OTNV QVATTIAQON Twv I0TWV KAl OTnNV
OMOIOOTOCN I0TWV KAl OpyAvwy, TIOU €P@QAVICOUV  OUuveEX) augnon Kai
avakataokeur. H 1otapivn, o TNF, n oucia P, IL-1, TGF-B, IL-6 ka1 o PDGF, n
OOTEOTTOPIVN KAl N TPUTTTACTN CUMMPETEXOUV OTNV avaddunon Twv I0Twyv. ETttiong
TA OITEUTIKA KUTTAPA CUMMPETEXOUV OTNV AEITOUPYIQ KAl AKEPAIOTNTA TWV I0TWV
Méow peooAapnTwy, 6TTws o NGF, o PDGF, o VEGF, o FGF, o bFGF, n ioTtapivn,
n Tputtdon. Kartd TOV TPAUUATIOMO, TA OITEUTIKA KUTTapa Opouv oTnv
TPWTAPXIKA @Aon yia va puBuiocouv Tnv opoidoTaon KAl OTn  OUVEXEID

TTapapévouv OPaoTIKA PEXPI TNV TEAIKA @Aon TnG eTToUAwonNG (271-283).

Ta oOITeuTIKG KUTTOPA ETTIKOIVWVOUV HE TA VEUPIKA KUTTOPA PECW MHOPIwV
TpookOAAnong (N-caderin, SynCAM) Aaupdvovtag epeBiopata amd 1a VEUPIKA
KUTTapa oAAG kol peTadidoviag epeBiopata ota veuplikd kuTtapa. ‘ETol
eykaBioTatal £vag veupoavoooAoyIKOG PUBUIOTIKOG UNXavIoPOG aAAG Kal pubuion
TNG VEUPOYEVEONG KAl TNG CUPTTEPIPOPAS. MECOW AAANAETTIOPAONG TWV CITEUTIKWV
KUTTAPWV ME Ta VEUPIKG KUTTOPA, puBuiletal n opoidoTacn TOU EVIEPOU, N
META@OPA 10VTWY, N OIATTEPATOTNTA TWV ayyeiwv, N ékkpion BAEvvng Kal n

KIVNTIKOTNTA TOU YAOTPEVTEPIKOU CwARva (283-284).

Ta OITEUTIKA KUTTOPA EKKPIVOUV TTAPAYOVTEG E AYYEIOYEVETIKA dPAOT, OTTWG N
ayyelotrointivn-1, n FGF-2, VEGF,IL-8 TGF-B TNF-a, n ioTtapivn, n nmapivn, n
TPUTITAON Kal XUudon, Kal TTOAEG GAAeg (285). ZuppeTéxouv o€ OAa Ta oTadia
NG  ayyeloyéveong  TrepIAauBavopévou  Tou  TTOAAATTAQCIOOPOU, TG
METAVAOTEUONG KAl TNG ATTOOOUNONG TwV €vO0BNAIOKWY KUTTAPWY KaBWGS Kal Tng

dnuIoupyiag veoayyeiwv Kal JETAVAOTEUONG TWV TTEPIKUTTAPwWY (285,286,287).
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Ta oireutikd KUTTOPA, OTTWG T OevOPITIKA KUTTOPA, avayvwpifouv Kal
avTidpouv HE avTiyova, Togiveg Kkal TraBoyova. ‘Exouv oTnv €m@Aveid TOUg
TTOIKIAOUG UTTOBOXEIG, 01 oTToiol dlaPEPOUV OTOUG dIAPOPOUG UTTOTUTIOUG TWV
MooTOKUTTApwY. KaBoAikd oTa oITeuTikd KUtTapa utrapyxouv TLRs (1-7,9),
NLRs,RLRs kai utrodoxeic ocuptrAnpwuatog (259,288-290). To ouvoAo Twv
MeooAaBnTwy, TTOU €KAUOUV Ta OITEUTIKA KUTTapa OTtav evepyoTroinbouy,
eCapTdral amd Tov UTTOOOXEQ O OTT0I0G CUMMETEXEI OTNV EVEPYOTTOINGCT TOUG.
Motevetal 6T Ta TTaBoyova kabaipovral atmd TOug I0TOUG ME Tnv Pondeia
KUTTGpwVv TOU avoooTtroinTikou. AuTh) n Oladikacia  OIEUKOAUVETalI aTTd TNV
TTOPOUCIa  OITEUTIKWY KUTTAPWY, TNV IKAVOTNTA TOUG VO aTTEAEUBEPWVOUV
MECOAQBNTEG, TTOU  TTIPOAYOUV TNV  dIATTEPATOTATA  TWV  QYYEiWV KAl TNV
TIPOCEAKUON QVOOOKUTTAPWY, OTTWG Ta NWOIVOPIAQ, Ta OUdeTEPOQIAA, Ta NK
KUTTOpA. Ta oITEUTIKA KUTTapa Oleyelpoueva atrd PIKpoRIaka avtiyova kal LPS
TTOPAYOUV  PAEYUOVWOELIG KAl QVTIPAEYHOVWOEIG KUTTOPOKIVEG, KOBEAIOIDIVEG,
deevoiveg, Kal eidiveg. ETTi TTAéOV UTTOPOUV VA pAayOKUTTAPWYOUV BOKTHPIA Kal
TTapdyouv pifeg oguydvou, UE TIG OTTOIEG TA KATAOTPEPOUV EVOOKUTTAPIO OAAG Kal

€CWKUTTAPIA PECW TWV ECWKUTTAPIWY TTayidwv (MCETS), (291-308).

Ta oireutikd KUTTOpa €ival IKavd va emmegepyalovial To avTiyévo Kal va To
Trapoucidlouv péow Tou MHCI kai MHCII, émmwg 1a devdpitikd. MtTopouv va
puBuiCouv TNV PETAVAOTEUON TWV OEVOPITIKWY KUTTAPWY Kal TV QAIVOTUTTIKA

wpigavon autwy, KaBwg Kal TNV evepyoTroinon Twv T-Aeu@okuTTapwy (309-326).

Méow peocoAaBnTwy, TTOU EKKPIVOUV, TA OITEUTIKA KUTTAPA TTAiOUV ONUAVTIKO
PONO OTOV pPNXaviIouod TnG avoooAoyikAg avoxAs. Aut n dpdon TOUug
AVOKAAUQONKe OXETIKA TTpOopaTa (327-338).

2.5. POAOC TWV OITEUTIKWYV KUTTAPWYV O TABOAOYIKESC KATAOTAOEIS

AMepyia: O1 alkepyieg o@eilovial o€ pn  TTPOCHKOUCO ATTAvINOn TOu
avoooTroiNTIKoU CUCTAMOTOC O €Cwyevr) avTiydva Kal OTOV UnxXavioud auto
OUMMETEXOUV KUPIWG TA OITEUTIKA KUTTapa PEOW Tou IgE utrodoxewv. ETTiong
péow MHCI kai Il ouppetéxouv oTtnv  euaioBnrtotmoinon (339-340). H
EVEPYOTTOINON TWV OITEUTIKWY KUTTApwv HEow FceRl odnyei o€ €kkpion
jeooAapnTwv atmmd autd, o1 oTroiol gival Kal UTTEUBuUvOl yia Ta OAAEPYIKA
CUMUTITWMOTA, OTTWG TO oidnua, Tnv €puBpdTNTa, TN CUCTIACN TWV ALIWV HUIKWV

IVWV, TNV auénuévn ayyelakni diatrepatotnTa Kal TRV €kkpion BAévvng (341). Ta
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OITEUTIKA KUTTAPO CUPPETEXOUV TOOO OTNV TTPWIKN 600 Kal TNV OYiun ¢acn mng
PAeypovwdoug aAAepYIKAG avTidpaong (342,343,344).

No6oo¢ Crohn: Ztnv vooo Crohn Ttrapatnpeital ouykEVTpwon QAEYHOVWOWV
KUTTAPWYV OTO EVTEPO XWPIG €VOEICEIC AUTOAVOOIAG Kal XApaKTnEigeTal atmrd Tnv
TTOPOUCIia TOTTIKA EVEPYOTTOINUEVWY OITEUTIKWYV KUTTAPWY TA OTTOid €KKPIVOUV

MeEoOAABNTEG Kal TTPOCEAKUOUV AAAa QAEyUOVWON KUTTapA (345-349).

Aurodvooa  voonuara:  XTNV  AQUTOQVOCIQ,  aAUuTOOPAOCTIKOI  KAWVOI
AEPQOKUTTAPWY evEPYOTTOIOUVTAI Kal Oidouv évapén o€ AvOOOAOYIKI avTidpaon.
Ta oITeuTIkKA KUTTOPA ETTITEIVOUV TNV AVOOOAOYIK] QUTH avTidpaon Kal O PEPIKES
TEPITITWOEIG TNV Olgyeipouv. Ta Ot T-Aep@okuTTapa TTPooeAKUOVTAl ATIO TO
QAeypovwdeg TTEPIBAAAOY, N avdTrTu¢n TOU OTTOIOU EUVOEITAI ATTO THV TTAPOUCia
OITEUTIKWV KUTTApwV. O diaBATtng TutTou |, To Guillain-Barre, 10 TTOU@QOAUYWOES
TTEPQPIYOEIDEG, TO OUVOPOUO Sjogren, N Xpovia 1I810TTaBRg oupTIKAPIA, N TTOAAQTTAR
OKAfpuveon, N peupatoeldng apbpiTiG gival voorjuata oTa OTToia N CUPMETOXA TWV

OITEUTIKWV KUTTApWV gival yvwaoTr (350-360).

2ITEUTIKG KUTTapa Kai orepaviaia voocog: H yupdon kalr n Tputrtdon Twv
OITEUTIKWV  KUTTApwV BonBouv oTtn dnuioupyia  abBnpwpdtwong HECW
TTpwTedAUoNG TNG HDL, n otroia evookuTTwvETal atmd Ta pakpo@aya (foam cells).
Emi mAéov n xupdon eival n KUpIa TTNYR TTOPAYWYAG QYYEIOUETATPETTTIKOU

evqUpou, To OTTOI0 €UBUVETAI yIa TNV TTapaywyr ayyelotevoivng Il (361-363).
2.6. Ta oITeuTIKa KUTTApa oTa Kakonén voonuara.

To piIkpoTTEPIBAANOV TWV OYKWV aTTOTEAEITAI ATTO IVOBAAOTEG, HUOIVOBAACTEG,
veoayyeia Kal @AEypovwon KUTTapa PETAEU Twv OTToiwV Kal JaoTokuTTapa. H
TTapouaia Kal 0 POAOG TWV CITEUTIKWY KUTTAPWY OTNV AVATITUEN TWV OYKWV gival
avTiQaTIKOG. TOANEG @OpPEC auTO OXeTICETal PE TITWYXA TTPOYVWON Kal TAXEia
TTPO0d0 TNG vOoou (364-365). 2& GAAEC TTEPITITWOEIG OXETICOVTAI UE EUVOIKOTEPN
TTPOYvVwon (366). Mevikad Ta OITEUTIKG KUTTOPA TTPOCEAKUOVTAI OTO TTEPIBAAAOV TOU
OYKOU aTTO TTaPAYOVTEG, TTOU EKKPIVEI O OYKOG. Ta OITEUTIKA KUTTAPO CUUMPETEXOUV
oTnVv avdTmTu¢n Tou OyKOU PECW TNG AVOOOKATAOTOANG, TTou dnuioupyouv, NECW
TNG aTmeEAEUBEPWONG AYYEIOYEVETIKWYV KOl  MITOYOVWY  TTAPAYyOVIWY Kal  Tng
IoTapivng (367). H onuavtikOTEPN AEITOUPYIO TWV CITEUTIKWY KUTTAPWV €ival n

TTpoaywyrn TnG ayyeioyéveong (368). H avtiveottAaopatikry dpdon Toug agopd
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OTnNV avaoToAl TNG KUTTAPIKAG QVATITUENG, TNV €TTAywYyr TNG AmoTITwong,
MEIWON TNG KUTTAPIKAG KIVNTIKOTNTOG KAl TNV €ViOXUon TNG AVTIVEOTTAAOUATIKNG

@Aeypovng (368).
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3. ZKOMNOZ THZ MEAETHZ

2KOTTOG TNG MEAETNG €ival n digpelvnon Tou POAOU TWV HOOTOKUTTAPWY -

OITEUTIKWVY KUTTAPWYV OTNV €EENIEN TWV HUEAOBUCTTIAQCTIKWYV KUTTAPWV.
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EIAIKO MEPOZ
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1. AZOENEIZ KAl MEOOAOI

1.1. .AZOENEIZ

21N MEAETN TTEPIAPONKav 73 aoBeveig, €k Twv omroiwv 37 yuvaikeg Kal 36
avdpeg, TTou eetdotnkav oTo MavemoTtnuiokd Noookopegio Adpioag PETALU Twv
eTwv 2009 ka1 2012 kal £TTacxav armmd dia@opa PUueAOdUCTTAAOTIKA auvdpoua. H
d1dpeon nAikia Twv avdpwyv ATav 72 £1n (eupog: 35-86 £1n) kal n didueon nAKia

TWV yuvaikwyv 69 €1n (eupog: 59-81 £1n).

MNa TNV TagIvounon Twv acBevwy XpnolyoTtroinénke n Tagivounon katd FAB kai
WHO 2008. Eg autwv 21 aoBeveig (11 yuvaikeg kal 10 avdpeg) émaoxav atrd
avOekTIKA avaipia (RA) katd tnv Tagivounon FAB. H didueon nAikia Twv avdpuwv
ATav 62 £€1n (Up0g:59-86 £1n) kal n didpeon NAIKia Twv yuvalkwy ATav 78 (66-85
€tn). Am6 RAEB £traocyav 18 aoBeveig (8 avopeg kal 10 yuvaikeg) ue didueon
nAIKia yia Toug avdopeg 60,5 €Tn (eUpog: 35-75 £1n) kal didpeon NAIKia yia Tig
yuvaikeg 74 €tn (eupog: 58-79 £tn). Amé RAEB-T €maoxav 18 acbeveic (10
avdpeg kal 8 yuvaikeg) ye didueon nAikia yia Toug avdpeg 66 £€tn (eUpog 55-77
€Tn) Kal yia TIG yuvaikeg 79,5 €mn (eupog 59-80 €1n). A6 RARS £tTacyav 16
aoBeveic (8 avdpeg kal 8 yuvaikeg) pe didueon nAikia yia Toug avdpeg 64,5 £€1n
(eUpog 63-86 £1n) Kal yia TIG yuvaikeg 75 €1n (eUpog 65-88 £1n).

Aev TEPINAQONKav aoBeveic e CMML katd FAB.

O1 aoBeveig emimmAéov Tagivoundnkav oe xaunAou/evdidueoou-1 kKivdouvou (37
aoBeveic) kal upnAou/evdiduecou? (36 aoBeveic) kivduvou katd IPSS-1997. H
O1dpeon nAkia Twv aocBevwv xaunAou/evdidueoou-1 Kivduvou ATav 72,5 €1

(eupog 57-88) kai yia Toug uywnAou/evdidueoou-2 Kivouvou 68 £1n (eupog 35-80).

21NV MEAETN TTEPIAN@BNKav Kal 60 uyieig pdpTupeg (didueon nAikia 74 kai
€Upog 56-90), 32 avdpeg kal 28 yuvaikes. H didueon nAikia yia Toug avdpeg NTav
67 £€Tn (eUPOG 56-89 £€1n) KaI yIA TIG yuvaikeg 74€Tn (eUpog 66-90).

Ta KAIVIKG Kal epyacTnplakd XapakTnPIoTIKA Twv acOevwy TTEPIYPA@OVTal OTOV

TTivoka 3.
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2. MEGOAOI

2.1. Aqyn mepIpEPIKOU Aiaarog

NapBavovtav 20 ml TTePIPEPIKOU AipaTog o€ PIaAIdIa KEVOU XWPIG AVTITINKTIKO
(Becton-Dickinson), yivétav @uyokévipnon o€ 3000g kal atroXwpi{détav o opog, o

OTT0i0G PUAACOOTAV OTOUG -80 YEXP!I TNV avAAuon.

2.2.Aqyn pugAou ooTtwv

O MUEAOS TwV ooTwyv AauBavoTav atrd Tnv oTmioBia dvw Aayovia akavea pe
avappd®non Kal yIvoTav ETTIOTPWON O€& YUGAIVEG QVTIKEIMEVOPOPOUG TTAAKEG
BETIKWG QOPTIOPEVEG. TN CUVEXEIQ, YIVOTAV HOVIPOTToinon Kai xpwon Je May-
Grunvald/Giemsa (MERK) cUp@wva pe KAaOIKEG HEBOOOUG, eviy GAAa TTAOKIDIO
TpowbouvTav yia Xpwon MdE KuavoUuv Tng TOAouidivng Kal GA\a  yia
QVOOOKUTTOPOXNUIKA  Xpwon xupdong-PAP  kai  Tpumitdong-PAP, OTTWG

TTEPIYPAPETAI KATWTEPW.

2.3. lpoodiopIiouo6S apIOUOU CITEUTIKWV KUTTAPWV

MNa TNV KatapéTpnon Tou aplBuoU PACTOKUTTAPWY EYIVE Xpwaon Kuavolu Tng
ToAOUIdivNG CUPQWVA HE KAAOIKEG PEBOOOUG Kal PETPRONKE O apPIBUOG Twv
BeTiIkwv KUTTApwv ava 1000 eutrupnva KUTTOpa o€ 3 OIGPOPETIKA TTAAKidIQ.

XpnoiyoTrointnke n yéon Tipn.

2.4.Mpoodiopioudg Twv CD34(+) KUTTAPpWYV OTO HUEAG TWV OOTWV

XpNoIuoTroINOnKE KUTTOPOMETPIA PONG PE Tn Xprion tou anti-CD34 moAb
(K567-FITC).

2.5. [1poodiopIouOC TNS HEONGS TTUKVOTNTAS MIKpoayyEiwv (MVD)oro

MUEAO Twv O0OTWYV

XpNoIUOTTOINONKE MPIKPOOKOTTIO HE TTPOCOPOAAUIO Opyavo HE MPIKPOMETPIKO
TAéypa  ouvteTaypévwy. Or  TTEPIYEYPOAUMEVEG TTEPIOXEG TNG  MIKPOUETPIKAG
KAipokag (TeTpaywvidia) Atav ota 0,0625mm?. Ta evdoBnAiokd KUTTapa (EC)
nTav CD 34+ pe 1n Xprjon tou anti-CD34 moAb QBEND 10 pe kit avidin-
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streptavidin Biogenex Kai €ixav XapakTnpioTIKr) pop@oAoyia. Ouddeg EC pe n
XWPIG auAd peTpABnkav wg €va kuttapo. Kutrapa CD 34+, T1ou dev gixav
Mop@oAoyia EC artrokAgiovrav atrd TNV KATAUETPNON, ETTIAEyOVTAV Ol TTEPIOXES
ME TN MEYIOTN ayyeiwon oTta TAakidia. H apiBunon Twv pikpoayyeiwv yivotav
amdé OUO avetapTnTOUG TTAPATNPNTEG TUPAA Kal, av n atrdékAion frav >10%,
yivétav etmaveEtaon.Ta armoteAéopara ek@padoviav o€ aplBud pIKpoayyeiwv
/0,0625mm? (368).

2.6. AVOOOKUTTAPOXNMIKES XPWOEIS

XpwaoeIg yia Tapoucia xupdaong €yivav pe T PéEBodo PAP e TTPWTOTOYEVEG
avriowpga mouse antihuman monoclonal (MA5-11717,CC1), (ThermoFisher
Scientific, Waltham, Massachusetts, USA) «kai  PAP kit Tng etaipgiag DAKO
(Agilent, Waldbronn, Germany). Tla Tnv avixveuon TPUTITAONG XPNOIKWOTTOINONKE
mouse antihuman mast cell tryptase monoclonal antibody Tng etaipeiag ABCAM (
Discovery Drive, Cambridge Biomedical Campus Cambridge, CD2 OAX, UK) kai
PAP kit TnG eTaipeiag DAKO, cUug@wva PeE TIG 0dNYiEG TOU KOTAOKEUQOTH).

KaBe BeTikd kUTTOpo BaBuoAoyeito oe pia kKAipaka ammd 1+ €wg 4+ kai oav

TEANIKO score Aaupavotav o HEoog 6pog Twv scores Twv 200 KUTTApwv.

2.7.MpocdIopIoubS mImEdwWV XUNAONS Kal TPUTTTAONG OTO diua Twv
aoclsvwv

Xpnoiyotroinke n péBodog ELISA kai gutmopiké diabéoipa kits TngG eTaipeiag
INVITROGEN (ThermoFisher Scientific, Waltham, Massachusetts, USA)
oUPQWVA HE TIG 0ONYIEG TOU KATAOKEUQOTH).

H péBodog yia Tnv Tputrtdon éxel evaioBnoia 0.1 ng/ml, eupog aglomoTiag 0.5-
16 ng/ml, intra-assay/inter-assay CV < 15% kai Oev £€xouv ava@epBei
dlaocTaupouueveg avTidpdoels. H péBodog yia Tnv Xupdon €xel euaiobnoia

0.04ng/ml, eupog a&lotmioTiag 0.078-5 ng/ml kai intra-assay/interassay CV <5%.

2.8. 2ZTarioTikn avaAuon

MNa 1™ oTamIoTIKA €TTECEPYaATia xpnoiyoTroINdnke 1o t-test yia Tnv oUlykpion

TTOPAPETPIKWY TIMWYV Kal To Wilcoxon’ s test (Bonferoni’s correction) yia 1a un
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TTOPAPETPIKA XOPAKTNPIOTIKA. A TNV EKTINNON TNG CUOYXETIONG XPNOIMOTTOINONKE
0 OUVTEAEOTAG oUOXETIONG R2.

3. AIOTEAEZMATA

3.1. CD34(+) kurrapa oTov HUEAO TwWV 0OTWV

MeTtpriBnke o apiBudg Twv CD34(+) KUTTAPpWY OTOV PUEAO TWV OOTWV OTOUG
000¢evei¢ Kal OTOUG PAPTUPEG UE KUTTOPOMETPIA PONG. ZTOUG UYIEIC JAPTUPEG TO
TT0000TO Twv CD34(+) kuttdpwyv ATav 1,08+0,87%. 210 GUVOAO TWV TTACKOVTWV
atmmd MUEAOOUCTTAQOTIKA OUVOPOUO TO avTioToIXo TTooooTd Atav 5,4313,83%.
AvVaAUTIKOTEPQ, OTIG DIAPOPES UTTOKATNYOPiIEG MDS TO QvTioTOIXO TTOOOCTO YIa TA
MDS-RA nAtav 2,52+1,20%, yia tTa MDS-RARS Artav 1,37+0,5% kai yia T10
oUVOAO TwV uynAou/evdidueocou-2 Kivouvou Atav 8,94+2,01%. Na 10 ouvoAo Twv
XapnAou /evdidueoou-1 kivduvou 1o TTocooTo ATav 2,027+1,117%.

YTIPXEe OTATIOTIKA onuavTikh diagopd WETAlU Tou TTooooToUu CD34(+) oTa
uynAou/evdidueoou-2 KivOUvou MDS Kal auTtou TwV  XaunAou
Kivduvou/evdidueoou-1 (p< 0,01) Kal TwV QUOCIOAOYIKWY HAPTUPWY, OTTWG KOl
METALU Twv YaunAou Kivduvou/evdiduecou-1 MDS kal TwV  QUOIOAOYIKWY
MapTUpwyv (p<0,01) kai peTagu Twv MDS-RA Kal TwV QUGCIOAOYIKWY HAPTUPWV
(p<0,01). Aev utripxe dlo@opd petatu MDS-RARS kai @uUOIOAOYIKWY POPTUPWYV
(p>0.1), (Mivakag 5, Eikéva 2).

3.2. [NoooOOTO CITEUTIKWY KUTTAPWY OTOV HUEAO TWV OOTWV

lMNa 1N PETPNON TOU TTOCOOTOU MOOTOKUTTAPWY OTOV HUEAO TWV OCTWV
XPNOIMOTIOINBNKE N XPpWarn Kuavou TnG ToAouidivng Kal XpnoiuoTroinbnkKe 0 HECOG
OpOog aTmd TNV KOTAPETPNON Twv ToAouldivn (+) KuTtTdpwv o€ 3 TTAAKIdI

emoTpwoewv €1 1000 guTTUPNVWY KUTTAPWYV ava TTAaKidIo.

2TOUG UYIEIC HAPTUPES TO TTOCOOTO TWV PACTOKUTTAPWY Bpébnke 1,82+0,93 %.
270 0UVOAO TwvV TTaoXOVTwv atmd MDS 10 T0000TO QuTO fTaV 5.767+3,45%. To

avTtioToixo mooooT6 yia Ta MDS-RA Atav 4,38+1,16%, yia ta MDS-RARS rjtav
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2,18+0,75%, yia To ouvoAo Twv Low/Intl grade 3,43+1,48 Kal yia TO GUVOAO TwV
uynAou/evdidueoou-2 Kivouvou 8,16+3,26 .

AlamoTWONKE  OTATIOTIKA  onuavtikgy  dlogopd  OTO  TTOOOOTO  TWV
MOOTOKUTTAPWY PETAEU TWV uwnAou/evdidueoou-2 Kivduvou2 MDS Kal TwV uyIwv
(p<0.01) kaBwg Kkal Twv xapnAou/evdidueoou-1 kivduvou MDS (p<0.01). Etriong
dlammoTwOnke YeTaU Twv MDS-RA kal Twv uyiwv (p<0,01) kabwg kar MDS-RA
kai MDS-RARS (p<0,01) 6mmwg kai petatu MDS-RA kai ugnAou/evdidueoou-2
Kivduvou (p<0,01). 210 OUVOAO TwV TrAOXOVIWV amd MDS 710 TT0000TO

MOOTOKUTTApWY ATav uwnAoTePO atrd autd Twv uyiwv (p<0.01), (MMivakag 5).

3.3. lpoadiopiouds tng péong mukvornrag pikpoayysiwv (MVD) oro
MUEAOG Twv oOTWYV

2T0 OUVOAO Twv MDS n péon TUKVOTNTA TWV MIKpoayyeiwv MVD nTav
onNUavTika uynAn 6,3+3,3 atrd Toug YUOIOAOYIKOUG papTupeg 2,23+0,23 Kal auto
gival oTamioTIK& onuavTiko (p<0,001). Z1a uwnAou /evdlduecou-2 KIVOUVOU N JEON
TTUKVOTNTA TWV HIKpoayyeiwv MVD ritav 7,89+2,83 cuykpITIKA peyaAUTEPN ME TA
xaunAou/evdidueoou Kivouvou-1 4,8+2,2 (Mivakag 5), Ta MDS - RA 4,98+1,8, 1a
MDS-RARS 5,0 +2,2 kai autd ATAvV OTATIOTIKA onuavtiké (p<0,001). YTmpxe
BeTIKy ouoxéTion peTatu Twv BMMCs kai Tng MVD (Eikéva 3).

3.4. AvOOOKUTTAapOxXNMIKN QviXvVEUON TPUTTTAONS OTOV UEAO TWV OOTWV

270 oUvoAo Twv MDS 710 score OemkdtnTag yia Tnv Tpumtdon oOTa
MaoTokuTTapa frav 2,328+1,45, evw oTtoug @ualoloyikoug papTtupes 0,8+0,82. H

dlagpopd autr ATav oTatioTiké onuavtikn (p<0,01).

2Ta  uynAou/evdidueoou-2 kKivouvou MDS 71O score BeTikOTATOG ATAV
3,694+0,467 kar n dla@opd ATAV OTATIOTIKA ONUAVTIK) O& OXEOn ME TA
xaunAou/evdidueoou-1 kKivouvou (p<0,01) kal TOUG QUOIOAOYIKOUC MHAPTUPEG
(p<0,01).

2Ta XaunAou/evdidueoou-1 Kivouvou To score BeTikotnTag Atav 1+0,57 Kai
OIEQPEPE OTATIOTIKA aTrd Ta uywnAou/evdidueoou-2 kivduvou (p<0,01) kai 6x1 amo
TOUuG @uoloAoyikoug (p>0,1). EidikétTepa ota MDS-RARS 71O score nTav
0,750,447 ka1 dev diIG@epe atmd Toug Quaololoyikous (p=0.1 kai MDS-RA 10

score nArav 1,1910,60 kai ATAV UWNAOGTEPO OATTO TOUG (QUOIOAOYIKOUG XWPIG
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otamioTikp  dlagopd  (p<0,1) oANG OTaTIOTIKG  XaunAOGTEPO atmd  TA
uynAou/evdidpeoou-2 (p<0,01) kai xaunAou/evdidueoou-1 kivouvou (p<0,01) kai
até Ta MDS-RA (p<0,01), ([Mivakag 5).

3.5. AvoOooKUTTapoxnMIKR avixveuaorn XUNAONS OTOV HUEAO TwV OOTWV

270 oUvoAo Twv MDS 710 score OeTIKOTNTAG yIQ TNV XUPAOCN OTA OITEUTIKA
KUTTapa TOU MugAoU Twv ooTwv nATtav 0,78%£0,71, evw OTOUG QUOIOAOYIKOUG
MapTupeg 0,9+0,3.

2Ta  uynAou/evdidueoou-2 kivouvou MDS 71O score BeTIKOTATOG ATAV
0,804+0,749 ka1 n Odloopd o€ oOXéon WHE Ta  xapnAou/evdidueoou-1
Kivduvou(p>0,5) kal Toug Qualoloyikoug pdaptupeg (p>0,5) dev ATav OTATIOTIKA
ONUAVTIKN).

210 XapnAou/evdidueoou-1 kivduvou nAtav 0,7510,68, ota MDS-RA Atav
0,66+0,58 ka1 ota MDS-RARS nrtav 0,875+0,718. O1 dia@opéc auTtég oe oxéon
ME TOUG @UOIOAOYIKOUG Kal uwnAou/evdiduecou-2 kKivouvou MDS dev Artav

OTATIOTIKA onuavTikEG(p>0,5 oe 6Aa), (Mivakag 5).

3.6. 1poodI0PIOUOS EMITTESWY TPUTITAONS OPOU

Ta emimeda TNG TPUTITAONG Tou opou (o€ ng/ml), 6TTWG TTPOCdIoPIcTNKAV HE
TNV MEB0DO ELISA, ota guaololoyikd atopa Atav 7,8+3,21, eviy 0TO OUVOAO TwV
MDS nAtav 40,96+35,4, ota uynAou/evdiduecou-2 kivduvou nfrav 73,31+£20,87,
oTa xaunAou/evdidueoou-1 kivduvou ntav 9,48+4,217, ota MDS-RA 10,75+4,83
ka1 ota MDS-RARS 7,806+2,503.

AlammoTWONKE OTATIOTIKA ONUAVTIKY dIa@opd HETAEU Tou cuvOAou Twv MDS kai
TWV QUOCIOAOYIKWY aTOPWV(p<0,01). AIamOTWONKE OTATIOTIKA ONUAvTIKA dla@opd
METAEU Twv  MDS  uwnAouU/evdiduecou-2  kivduvou  kKal  Twv  MDS
XaunAou/evdidueoou-1  KivoUvou Kal  @QuOIOAOYIKWY atouwyv  (p<0,01). Aev
OIaTTIOTWONKE onNUAvTIKA dla@opd WETALU Twv XapnAou/evdidueoou-1 kivouvou

MDS kai Twv Quaololoyikwyv atopwv (p>0,1), (Mivakag 5).
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3.7. MpoodIopIouOS EMITESWY XUMAONS 0OpOU

Ta emmireda xupdong opou dev NTAV AVIXVEUCIUA O€ KAia KaTnyopia acBevwy

Kal uylwv paptupwyv (pg/ml), (Mivakag 5).

3.8. Zuoyxérion emméSwy TPUTTTAONCS KAl XUMAONG [E TTOOOOTO OITEUTIKWYV
KurTapwyv kai CD34(+) kurrapwv

‘Eyive OUOXETION TOU TTO000TOU TwV CD34(+) KUTTAPWY KAl TWV OITEUTIKWYV
KUTTAPWY TOU PUEAOU TWV OCTWV XPNOILOTIOIVTAG TOV CUVTEAEDTH CUOXETIONG
(R).

AlammoTWONKE 10XUPr BETIKA OUOXETION METAEU TOU TTOC00OTOU Twv CD34(+)
KUTTAPWYV Kal TOU TTOO0C0TOU TWV OITEUTIKWY KUTTAPWY OTOV HUEAO TwWV OOTWV
TV TTaoXOVTWV(R?=0,4361), (Eikéva 1).

Me 1OV idl0 TPOTTO £yIVE OUOXETION TOU TTOOOOTOU TWV OITEUTIKWY KUTTAPWV

OTOV HUEAO TWV OOTWV TWV TTACXOVTWY KAl TWV ETTITTEOWY TPUTITACNG.

AlammoTWONKE 10XUPH BETIKI) CUOXETION PETAEU TOU TTOCOOTOU TWV CITEUTIKWYV
KUTTAPWYV TOU PJUEAOU TWV OCTWYV TWV TTACXOVTWY KAl TwV ETTITTEOWYV TPUTITAONG
opoU(R?=0,6837), (Eikéva 1).

3.9. Zuoxérion TOU TTOOOOTOU TWV CITEUTIKWV KUTTAPWV UE TOV aplBuo
TWV UIKPOAYYEIWV OTO MUEAO TWV OCTWV

‘EyIveE OUCXETION TOU TTOCOOTOU TWV HIKpoayyeiwv (MVD) Kal Twv CITEUTIKWYV
KUTTAPWYV OTO HUEAO TWV OOTWV XPNOIKJOTIOIWVTAG TOV OUVTEAEOTH] OUOXETIONG
(R).

AlamoTwOnKe BETIK) OUuOXETION METAEU TOU TIOOOOTOU TWV  CITEUTIKWV
KUTTApWV Kal Tou apiBpol Twv pikpoayyeiwv (MVD) o010 pueAd Twv 00TWV

(R?=0,4904), (Eikéva 3).
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SERUM TRYPTASE/MAST CELLS
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R*=0,6837
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Eikéva 1. KaptruAn cuox£Tiong Tou TTO000TOU HACTOKUTTAPWY OTOV HUEAS
TWV OOTWV ME TA ETTTEdDA TPUTITAONG TTEPIPEPIKOU AiPATOG TTACYXOVTWYV OTTO
MDS. Ztov d&&ova x aTrelkovieTal TO TTOOOOTO PHACTOKUTTAPWY HUEAOU OOTWV
TWV TTaoXOoviwv amdé MDS. Xtov  d&ova g armreikovifovral 1o emmimmeda Tng
TPUTITAONG opou o€ ng/ml oToug idloug aoBeveig. Maparnpeital 1o0xupr BOETIKA

OUOXETION PETOAEU TwV SUo TTapapéTpwy (R?=0,6837).
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MAST CELLS/CD34(+) CEELS

16 . V=0,5957%+ 2,5274
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14 . R2 =0,4369
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Eikéva 2. KautruAn cuox£Tiong Tou TToo00TOU PJOOTOKUTTAPWY JUEAOU OOTWV
Kal Tou TTo000TOU CD34(+) KUTTAPWY TOU MUEAOU TWV OOTWV TTACYXOVTWV aTTd
MDS. 21ov d&ova X gival To TTooooTO Twv CD34(+) KUTTAPWYV Kal 0TOV A¢ova Y 10

TTOOOOTO TWV POOTOKUTTAPWY TOU PUEAOU Twv ooTwv. lMapatnpribnke BEeTIKNA

OUOXETION TwV dUo TrapauéTpwy (R?=0,4369).
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MAST CELLS/MVD
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Eikéva 3. KautruAn ouox£Tiong Tou TTo000TOU PACTOKUTTAPWY PUEAOU OOTWV
KAl TOU TTO000TOU HIKPOAYYEIWV - TTUKVOTNTAG MIKpoayyeiwv MVD Tou pugAou
TWV 00TWV TraoXoviwv amd MDS. Ztov dfova X egival TO TTOOOOTO TWwV
MOOTOKUTTAPWY Kal 0TOV AEova Y TO TTOO00TO TWV PIKPOAYYEIWV TOU HUEAOU TWV

ooTWv. Mapatnprdnke BETIKA CUTXETION Twv dUo TrapauéTpwy (R?=0,4904).
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4. 2YZHTHZH

H TTapoucia OITEUTIKWY KUTTAPWY OTA VEOTTAAOMATIKA VOOAMUOTA OuvhBwg
oxeTiCeTal ue duopevn TTopeia NG véoou (369,370,371,372). Aev gival yvwoTog 0
MNXAVIOUOG PE TOV OTTOIO CUPMETEXOUV TA OITEUTIKA KUTTAPO OTNV TTOPEId TWV
VOONUATWY AUTWV 1 av aTTAWG CUCOWPEUOVTAI AVTIOPACTIKA KATA TNV TTOPEIa TNG
vooou (365,366,367,368).

21NV OIKA pag MEAETN BPEOBNnKe augnuévn TTAPOUCIa CITEUTIKWY KUTTAPWY OTA
MDS uwnAou/evdiduecou-2 KIvOUVOU o€ OxEOn ME Ta XaunAou/evdidueoou-1
KIVOUVOU Kal TOUG QUOIOAOYIKOUG PApTUpEG. ETTiong Ta O1TEUTIKA KUTTAPA, QUTA
Bpébnke va Trapdyouv TPUTITACON €vw n Xupdon ATtav  Pn  avixveluoiun
(374,378,379,380,381).

H Tpumritdon QviXveUTnNKE HME KUTTAPOXNMEIQ OTO KUTTAPOTTAQOUO  TWV
OITEUTIKWV KUTTAPpWYV aAAG Kal aTov opd Twv acBevwy, TTpdyua TToU onuaivel O
EKKPivOvTaV aTTO TA OITEUTIKA KUTTAPO TOU PUEAOU. AvTiBeTa n xuudon AT1av pn
avixveuoiun otov opd Twv acBbevwy, TTou onuaivel o1 TTapdyeTal KaB' utrepoxn
TputrTdon (378,379).

Aev gixaue apkeTd apiBud MDS woTe va €peUVACOUNE TTIBavVI) CUOXETION TOU
TTOOOOTOU OITEUTIKWY KUTTAPWY OTOV HUEAS TWV OCOTWV PE TOV BaBud NG ivwong
OTO MUEAG Oedopévou OTI aTTO TTOANEG JEAETEG TTPOKUTTTEI OTI TA CITEUTIKA KUTTAPA
EVOXOTTOIOUVTAl O€ TTOAAEG KOTAOTAOEIS ME ivwon (TT.X. Kippwaon, TTVEUUOVIK)
ivwon, oidueon ve@pikn ivwaon, okAnpédeppa KAT.), (373). Emiong oev
EKTEAEOQUE  KAANIEPYEIEG OITEUTIKWV  KUTTAPWYV HUEAOU, TTOou TTOavov  va
BonBoucav oTnv dleukpivion Tou POAouU Toug. Agv UTTAPYXOUV ETTAPKY OEDOMEVA
WOTE Vva OIEUKPIVIOTEI O MNXAVIOPOG, ME TOV OTTOI0 TA OITEUTIKA KUTTApa
ekdnAwvouv Tnv IvoBAacTikr) dpdon Toug (171,279,368,373,377).

‘Exel mmepiypa@ei 01l 010 PUEAOUTTEPTTAQOTIKA OUVOPOUa UTTAPXEI auénuévn
TTAPOUCIA CITEUTIKWY KUTTAPWY OTOV PUEAO TWV OCTWV KAl TA OITEUTIKA KUTTOPA

auTda xapakrtnpeifovral ammd dUCTTAACTIKA XOPAKTNPIOTIKA (ETTINNKUCUEVO OXNHA,
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QVWUAAN KATOVOMN TWV PBACEOPIAWV KOKKiWV) Kal €XEl TTPOTABEI N CUPUETOXN
QUTWV OTOV VEOTTAQOUATIKO KAWVO. 2X€ TIPONYOUMUEVEG HENETEG OEV €XOUV
TTapaTnEnOei avwuaAa XapaKTNPIOTIKA TwV OITEUTIKWY KUTTdpwv oTta MDS
(374,378,380).

O apIBpdg TwV HIkpoayyeiwv (MVD) / 0,0625mm? oT1o oUvoho Twv MDS Arav
QUENUEVOG OUYKPITKA JE Ta @QUOIOAOYIKA ATOMO Kal N augnon aut) ATav
MEYaAUTEPN oTa uwnAou/evdidueoou-2 Kivduvou MDS, yeyovog, TTou Onuaivel n
MVD oxeTiCetal ye Tov aplBud tTwv BMMCs. Autd eyeipel Tnv atmown OTI TA
BMMCs oupBdaMouv otnv €EENIEN TNG VOOOU €VIOXUOVTAG TNV AYYEIOYEVEDN
(286,365,366,368,369,370,375,376,379,382,383,384).

2NV OIK MOG MEAETN N HMOPQOAOYid TwWV OITEUTIKWY KUTTAPWY ATAV
QUOIOAOYIKA TNV OTIYMN TNG MEAETNG. Aev ptropei BERaia pe autd Kal JOvo va
QTTOKAEIOTEI N OUMMETOXN TOUG OTOV VEOTTAAOMOTIKO KAWVO, TIPAYHA TO OTT0iO
xpeldletal TTapakoAouBbnon TnG €EENIENG KABE TTEPIOTATIKOU OTNV TTOPEia TOu
XPOVOU, KUTTOPIKEG KOAANEPYEIEG KAl KUTTAPOVYEVETIKEG MEAETEG. [MBavoTata n
TTACIOYPNQIO TWV CITEUTIKWY KUTTAPWY CUCCWPEUETAl QVTIOPACTIKA OTOV HUEAO
TWV 00TWV aAAG dev €ival yvwaoTo av JE TIG KUTTAPOKIVES, TTOU EKKpivouv BonBouv

otnv mpéodo Tn¢ vooou (374,380,381).

MapodAo 1Tou o€ TTponyoupevn UEAETN (374) dev BpEBnKe CUOXETION TOU TUTTOU
Tou MDS pe tov apiBud Twv OITEUTIKWV KUTTApwyv, OTn OIK MOG MEAETN
TTapPaATNEAONKE HEYAAUTEPO TTOOOOTO OITEUTIKWYVY KUTTAPWY OTa uwnAdTEPOU
KIvOuvou MDS. Autd artroTeAei €vOeiEn OTI Ta KUTTOPA QUTA i0WG CUUMETEXOUV

oTnV €¢ENIEN TNG vOOOU PE AyvwoTo pnxaviouo (379,380).
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5. ZYMMNEPAZMATA

Au¢nuéva BMMCs ota MDS og oUykpion JE TOUG uyigig. Ta uwnAou Kivouvou
MDS c¢ixav oT1amioTikd@ uynAoTepo apiOpd BMMCs. Ta oITeutikd  KUTTOpA
EKKPIVOUV KOTA TTPOTEPAIOTNTA TPUTTTACT, TO OTTOI0 onuaivel OTI TTapAyeTal ATTO
Ta KUTTOPO TOU MUeEAOU. Ta OITEUTIKA KUTTAPA OTnN MEAETN €iXav @QUOIOAOYIKN
MopgpoAoyia. O apiBudés Twv BMMCs oxetiCetal pye 1oV apiBud Twv CD34+
KUTTApwv Tou BM. O apiBuég BMMCs, CD34+, tryptase score, serum tryptase
OXETICOTAV OeTIKA pe TOV BaBuo kivouvou Twv MDS. Ta oIteutik@ KUTTOPA
QaiveTal va oxetiCovral ge Tnv €€EAIEN TNG vooou ota MDS mlavov Adyw Twv

QYYEIOYEVETIKWYV TTAPAYOVTWY TTOU EKKPIVOUV.

2UUTTEPAOUATIKA, OIOTTIOTWONKE au¢non Twv BMMCs kai Tou apiybou Twv
MIkKpoayyeiwv (MVD) ota MDS kal ATav uynAoTEpa oTa TTpoxwpnpéva oTadia
TNG vooou. MNa va OleuKpIvIoTEl €dv oUPBAaAlouv oTnv €&€NIEn TG vdoou,
QTTAITEITAI TTEPAITEPW €EPEUVA  PE KUTTOPOKOANIEPYEIEG KOI KUTTOPOYEVETIKEG

MEAETEG KATA TN DIOOPOWN TOU VOOAMUOTOG.
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MINAKAZ 3: XapakTnpioTiIKd MeAeTnOéviwv AcBevwv

AA KAPYOTYNOZ

AIArNQZH FAB ®YAO

IPSS

HAHKIA

79 RA low/i 78
ntll

82 46XY RA lowl/i 57
ntll

83 45X,-Y RA lowl/i 76
ntll

86 RA lowl/i 59
ntll
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95 46XY,-5q RA low/i 66
ntll

104 46XY/45XY,-20 RA low/i 59
ntll

119 RA low/i 85
ntll

129 46 XY RA low/i 86
ntll

121 46 XY RA lowli 65
ntll

125 46 XY RA lowli 73
ntll

10 46XY RAEB high/i 62
ntl2

16 RAEB highf/i 35
ntl2

18 46XY RAEB highfi 65
ntl2

31 46 XY/4TXY,+8 RAEB highf/i 72
ntl2

39 46XY RAEB highf/i 49
ntl2

44 46XY,-7,+8 RAEB high/i 69
ntl2

52 46XY,-1,+8 RAEB high/i 62
ntl2
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2 46 XY RAEB highf/i 75
ntl2

12 ABXXX/ATXX+mar RAEB- high/i 78
T ntl2

19 46XX/49XY,+8,+13,+19 RAEB- high/i 62
T ntl2

26 46XX RAEB- high/i 59
T ntl2

54 47XX,+8 RAEB- highf/i 80
T ntl2

56 46XX,DEL(20)(q11) RAEB- highi 79
T ntl2

90 RARS lowl/i 88
ntll

93 46 XX RARS low/i 68
ntll

111 46XX RARS low/i 73
ntll

112 46XX RARS low/i 81
ntll
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115 45XX,-20 RARS low/i 69
ntll

126 A6 XXIATXX,+8 RARS low/i 69
ntll

140 46 XX RARS low/i 68
ntll

142 46 XX RARS low/i 65
ntll

91 46 XY RARS low/i 71
ntll

97 RARS low/i 75
ntll

98 46 XY RARS low/i 70
ntll

114 46 XY RARS low/i 63
ntll

116 RARS low/i 66
ntll

117 46 XY RARS low/i 86
ntll

108 46 XY RARS low/i 77
ntll

110 RARS low/i 77
ntll
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low/intl1

low/intl1

low/intl1

gen

diagn der risk age
79 | RA M low/intl1 78
82 | RA M low/intl1 57
83 | RA M low/intl1 76

121

low/intl1

low/intl1

129

low/intl1

MINAKAZ 4. AvaAuTikd AtroteAéopara avda AcBeviy

serum

Mast Tryptase Chymase tryptase

cells% cyto cyto mg/dl CD34+%
2 1 0 54 2
4 1 1 19 1
5 2 1 19,2 2
4 1 1 16,8 3
3 0 0 14,3 2
4 2 0 9,8 3
5 1 1 3,7 2
6 1 2 16,9 4
4 2 2 8,9 5
3 0 0 115 4
3 1 1 10,5 2
6 2 0 14,6 3
6 1 1 9,5 5
4 1 0 7,5 2
4 1 0 8 3
6 1 0 11,3 1
4 2 0 6,5 1
4 1 1 7,8 1
6 2 1 6,4 2
4 1 1 3,2 2
5 1 1 15,2 3
6 3 0 55,5 8
5 4 1 68,2 10
6 4 1 56,5 12

63

Institutional Repository - Library & Information Centre - University of Thessaly
19/10/2024 23:19:46 EEST - 3.133.145.168



16

RAEB

M high/intl2

35

18

RAEB

M high/inti2

65

high/intl2
39 | RAEB M high/intl2 49
44 | RAEB M high/intl2 69

high/intl2
19 | RAEBT | F high/intI2 62
26 | RAEBT | F high/inti2 59

high/intl2

RAEB-T

F high/intl2

high/intl2

90 | RARS F low/intl1 88
91 | RARS M low/intl1 71
93 | RARS F low/intl1 68
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13

14

11

12

15

15

12

12

64

48,2
66,1
98
58,5
73
99,5
46,2
58
99,8
66
79
98,5
38
45,2
29,8
90,2
95,2
102,5
76,5
88
48
68
67
58,6
82,3
99
75
105,2
95
96,5
88
58
62,3
8,9
11,5

10,5

10

10

12

10

12

10

11

12

10

14

10



97 | RARS low/intl1 75

98 | RARS low/intl1 70
108 | RARS low/intl1 7
110 | RARS low/intl1 77
111 | RARS low/intl1 73
112 | RARS low/intl1 81
114 | RARS low/intl1 63
115 | RARS low/intl1 69
116 | RARS low/intl1 66
117 | RARS low/intl1 86
126 | RARS low/intl1 69
140 | RARS low/intl1 68
142 | RARS low/intl1 65
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9,5

7,5

11,3
6,5
7,8
9,8
3,7
7,8
6,4
3,2

4,5



MINAKAZ 5: AtroteAéopara MeAeTnpévwy MapapéTpwy

MDS 5.3+3.83 5.767+3.45 6.3+3.3 2.328+1.45 0.78+0.71 40.26+35.4
MDS-RA 2.52+1.2 4.38+1.16 4.98+1.8 1.19+0.60 0.66+0.58 10.75+4.83
MDS-RARS 1.37+0.5 2.18%0.75 5+2.0 0.75+0.447 0.875+0.718 7.806+2.503
MDS low/int-1 2.027+1.117 3.43+1.48 4.8+2.2 1.0+0.57 0.75%0.68 9.48+4.217
MDS high/int2 8.94+2.01 8.1613.26 7.89+2.8 3.694+0.467 0.804+0.749 73.31+20.87
MAPTYPEZ 1.08+0.87 1.82+0.93 2.23+0.38 0.8+0.82 0.9+0.447 7.8+3.21
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Running title: Mast Cells in MDS

Significance Statement: The microenvironment plays an important role in MDS
evolution. Studying the factors of the microenvironment that contribute to malignant
clone growth and evolution and the use of proper agents targeting microenviroment

might help in delaying disease progression.
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ABSTRACT

Background and Objective: Myelodysplastic syndromes (MDS) are clonal
haemopoietic disorders with a high frequency of leukemic transformation. The role of
mast cells(MCs) in this process is not well clarified. The aim was to study the number
of mast cells, the secreted cytokines, and the microvascular density (MVD) in MDS and
Controls to clarify the possible role of mast cells in the disease progression in these
patients. Materials and Methods: Seventy-three patients and 60 healthy individuals
were involved in the study. Thirty-Seven belonged to the low/intermediate-1 risk group
and 36 to the high/intermediate-2 group. Toluidine Blue in bone marrow smears was
used for MCs measurement. Tryptase and chymase expression was estimated by
immunocytochemistry. CD34(+) cells were calculated by flow cytometry. Chymase and
tryptase serum levels were measured by ELISA. MVD was calculated by measuring the
number of endothelial cells per 0.0625mm? field area in paraffin sections. Results: An
increased number of CD34 (+) cells, as well as MCs in the bone marrow of patients,
was found. MCs in patients expressed predominantly tryptase and did not present
dysplastic features. Serum tryptase was higher in MDS compared to the normals. MVD
was higher in MDS compared to normals. There was a positive correlation between
CD34(+) cells and MCs as well as between MCs and MVD. High/intermediate-2
patients had a higher number of MCs, CD34(+) cells and MVD compared to
low/intermediate-1 cells and normals. Conclusions: MCs in MDS do not seem to
belong to the malignant clone, accumulate probably reactively and may contribute to

the clone evolution by supporting angiogenesis and tumour microenvironment.
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INTRODUCTION

Mast cells (MC) are derived from the haematopoietic progenitor cell * and the
committed MC was isolated in 2005%. They contribute to tissue regeneration, and tissue
and organ homeostasis that present continuous increase and reconstruction through

mediators they produce and store **’. Their role in angiogenesis is also well recognized
18

In addition, MCs have a significant role in neuroimmunological regulation,
neurogenesis and behaviour *>*®. They also recognize and react to antigens, toxins, and
pathogens they have an antigen presentation function and they have a role in immune

tolerance through a complicated network of receptors, mediators and enzymes **°2,

In malignancies the role of MCs is controversial. In most cases increased presence of
MCs is related to poor prognosis and rapid disease progression >***. In some cases,
MCs are related to better prognosis >>. MCs are attracted to the tumour environment
from factors secreted by the tumour. They contribute to tumour growth through the
secretion of angiogenic and mitogenic factors *°. Their antineoplastic function is
achieved through the inhibition of cell growth, induction of apoptosis, reduction of cell

mobilization, and enhancement of antineoplastic inflammation >".

In haematological malignancies, MCs have been described to belong to the malignant

clone or be reactive and infiltrate the microenvironment.

Myelodysplastic syndromes are a heterogeneous group of clonal hematopoietic stem
cell malignancies characterized by dysplastic features, ineffective haemopoiesis, and

frequent evolution to acute leukaemia °®°°.
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There were some publications on MCs in MDS, te microvascular density (MVD)
and disease progression. The results are controversial and the number of patients is

small. 867

Hence this article studied the number of MCs, the tryptase and chymase production
and the MVD as well as their relation to the risk status of the patient to contribute to the

study of the role of these cells in these syndromes.

MATERIALS AND METHODS

Study area: The study was carried out at the Hematology Department, University

Hospital of Larisa, University of Thessaly, Larisa, Grece from 2009 to 2017.

Patients

Seventy-three consecutive patients have been studied 37 females and 36 males with
MDS who were referred to the University Hospital of Larisa between the years 2009
and 2012. The median age of males was 72 years (range 35-86) and of females 69 years
(range 59-81). For MDS classification FAB, and WHO 2008 classification system
were used. According to these systems, 21 patients had refractory anaemia (RA) (11
females and 10 males). The median age of males was 62 years (range 59-86) and of
females 78 years (range 66-85). Eighteen patients had Refractory Anemia with Excess
of Blasts (RAEB) 8 males and 10 females with the median age for males 60.5 years
(range 35-75) and for females 74 years (range 58-79). Eighteen patients had Refractory
Anemia with Excess of Blasts in Transformation (RAEB-T), 10 males and 8 females,
with the median age for the males 66 years (range 55-77) and for the females 79.5
(range 59-80). Sixteen patients had Refractory anaemia with ringed sideroblasts
(RARS) 8 males and 8 females with the median age for males 64.5 years (range 63-86)
and for females 75 years (range 65-88). Patients with CMML and secondary MDS were

excluded.

In addition the patients were classified according to IPSS-1997 in low/intermediate-1

risk (37 patients) and high/intermediate-2 risk (36 patients). The median age of patients
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in the low/intermediate-1 risk group was 72.5 years (range 57-88) and in the
high/intermediate-2 risk group was 68 years (range 35-80).

In the study, 60 normal individuals have been included 32 males and 28 females.
The median age for the males was 75 years (range 56-90) and for females 74 years
(range 66-90).

Methods

Bone marrow (BM) smears and paraffin sections were prepared from the posterior
iliac crest. Mast cells were calculated using toluidine blue stain (mean value of positive
cells per 1000 nucleated cells in 3 slides). For estimating the expression of tryptase and
chymase mouse-anti-human moAbs were used (ABCAM -Discovery Drive, Cambridge
Biomedical Campus Cambridge, CD2 OAX, UK and MA5-11717, CC1 -Thermo
Fisher Scientific, Waltham, Massachusetts, USA respectively) and PAP kit (DAKO-
(Agilent, Waldbronn, Germany). Every cell was graded from 0+ to 4+ depending on the
intensity of the stain and the score was calculated as the mean value of 200 cells as

previously described .

Haemopoietic progenitor CD34+ cells were measured by flow cytometry using the
anti-CD34 moAb (K567-FITC).

The levels of chymase and tryptase in serum were measured using ELISA kits
(INVITROGEN-Thermo Fisher Scientific, Waltham, Massachusetts, USA) according

to the manufacturer’s instructions.

Microvascular density (MVD) was investigated as previously described ©.

Microvessels were measured per 0.0625mm? field area.
Statistical Analysis

For statistical analysis, the t-test was used for the comparison of parametric values
and Wilcoxon’s test (Bonferroni's correction) for nonparametric values. The correlation
Coefficient (R?) was used for examining possible correlations between various

parameters.
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RESULTS

CD 34+ cells in bone marrow

In Table 1 the percentage of CD34+ cells in each group of patients is shown. In
detail, CD34+ cells in the normal individuals were 1.08+0.87%. In MDS patients they
were 5.3£3.83%. Specifically, in various MDS categories, CD34+ cells were
2.52+1.2% in RA, 1.3740.5% in RARS, 8.94+2.01%in high/intermediate-2 and
2.027+1.117% in low/intermediate-1. There was a significant difference between
high/intermediate-2 and normals (p<0.01), between high/intermediate-2 and
low/intermediate-1(p<0.01), between low/intermediate-1 and normals (p<0.01) and
between RA and normals (p<0.01). There was no significant difference between RARS
and normals (p>0.1).

Mast cells in bone marrow(BMMCs)

The percentage of mast cells in bone marrow in each group of patient are shown in
Table 1. In normals, the percentage of mast cells was 1.82+0.93%. In MDS it was
5.767+£3.45%. In RA it was 4.38+1.16%, in RARS 2.18+0.75%, in low/intermediate-1
3.43+1.48% and in high/intermediate-2  8.16+3.26%. There was a significant
difference between high/intermediate-2 and low/intermediate-1 (p<0.01) as well as the
normals (p<0.01). There was a significant difference between low/intermediate and
normals (p<0.01) as well as between RA and normals (p<0.01). There was no
difference between RARS and normals (p>0.1). In the total MDS group, the mast cells
were higher than the normals (p<0.01).

Immunocytochemical detection of tryptase and chymase in the bone marrow.
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Results are presented in Table 1. In detail in the total MDS group, the tryptase
positivity score in bone marrow mast cells (BMMC) was 2.328+1.45 while in the
normals it was 0.8+0.82 and the difference was statistically significant (p<0.01). In
high/intermediate-2 the score was 3.694+0.467 and it was significantly higher than that
of low/intermediate-1 (1+0.57, p<0.01) and normal (p<0.01). In low/intermediate-1 the
score did not differ from the score in normals (p>0.1). In MDS-RA and MDS-RARS
the scores were 1.19+0.60 and 0.75+0.447 respectively and did not differ from the
normals and low/intermediate-1(p>0.1), but it was significantly lower than that of
high/intermediate-2 (p<0.01).

The chymase score in BMMC in the total MDS group was 0.78+0.71, while in the
normals it was 0.9+0.3. In high/intermediate-2 MDS the score was 0.804+0.749 and the
difference between the 3 groups was not significant (p>0.1). In the low/intermediate-1
group the score was 0.75+0.68, in MDS-RA 0.66+£0.58 and MDS-RARS it was
0.875+0.718. There was no statistically significant difference among all groups (p>0.1).

Serum tryptase and chymase levels

The levels of serum tryptase in the normals were found 7.8+3.21ng/mL, in total MDS
group were 40.96+35.4, in high/intermediate-2 were 73.31+20.87, in low/intermediate-
1 were 9.48+4.217, in MDS-RA 10.75+4.83, in MDS-RARS 7.806+2.503. There was a
significant difference between total MDS and high/intermediate-2 compared to the
low/intermediate-1 and normals (p<0.1). The levels of serum chymase (pg/mL) were

not detected in any category of MDS and normals (Table 1).

Correlation of tryptase levels and BM CD34+ and mast cells

There was a strong positive correlation between serum tryptase levels and BMMC
(R®=0.6837). There was also a positive correlation between BMMCs and BM CD34+
cells (R?=0.4369)( Fig. 1 and 2).

Microvascular density in bone marrow(MVD)
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The MVD (microvessel number/0.0625 mm?) in the entire group of MDS was
6.3+3.3 and was significantly higher than the normals (2.23+0.38, p<0.01). In
high/intermediate-2 the MVD was 7.89+2.8, in low/intermediate-1 it was 4.842.2, in
MDS-RA it was 4.98+1.8, and in MDS-RARS it was 5+2.0. There was a significantly
higher MVD in high/intermediate-2 compared to low/intermediate-1, MDS-RA, MDS-
RARS and normal (p<0.01). There was also a significant difference between
low/intermediate-1, MDS-RA, MDS-RARS and normals (p<0.01). There was a positive
correlation between BMMC and MVD (Fig. 3).

DISCUSSION

An increased number of MBMCs and MVD in MDS possible pathogenetic
connection between them was found in our study. There were several publications
regarding the presence of mast cells in malignant diseases, including haematological
malignancies, and their role in disease progression is controversial. The mechanisms by

which they contribute are not completely clarified. >34 57697,

A higher number of mast cells in higher-risk MDS as well as higher numbers of
BMMC in the entire MDS group compared to normals was found. This was in
agreement with what has been reported earlier by others®® This also found in agreement
with earlier reports’* that these cells secrete tryptase predominantly that was detected by
immunocytochemistry in BM as well as in the serum of patients. In reactive
mastocytosis such as in allergic conditions, it has been reported that the mast cells are
tryptase and chymase-producing’® and are peripheral and not BM mast cells. Although
in a previous study there was no difference in BMMC numbers in the various MDS
categories®, an increase in BMMC in higher-risk MDS was found. The fact that was
detected increased numbers of BMMC were in higher risk MDS which is considered a
more advanced stage of the disease probably means that the number of BMMC
increases with disease progression. Whether they contribute to the disease progression
or they accumulate reactively is not clear. In earlier reports, it has been found that in
some cases, the mast cells belong to the malignant clone and in these cases, they
present dysplastic features " In this study dysplastic features (elongated shape,
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abnormal granulation, and abnormal accumulation) were not found in BMMC but this
does not exclude the neoplastic origin of these cells. Studies during disease progression
in each case, genetic studies, and MC cultures could help to clarify the origin of these
cells. Probably the majority of BMMCs accumulate in response to tumour-secreted
factors in BM but it is not known if the cytokines that BMMCs secrete contribute to
disease progression.

16-18,56-57,75

It has been reported that MC is involved in angiogenesis and

neoangiogenesis is important for tumour growth 7.

We found increased MVD in MDS compared to the normals. We also found higher
MVD in high/intermediate-2 risk MDS compared to the low/intermediate-1, in contrast
to a previous study®’. The MVD is positively correlated with the number of BMMC.
This raises the suggestion that BMMCs may contribute to tumour progression by
enhancing angiogenesis. The heterogeneity of the MDS group may be responsible for

the contradictive results in the literature®’.

Many previous studies suggested that MC involvement in fibrosis in many situations
like liver cirrhosis, lung fibrosis, renal fibrosis, scleroderma, etc. **%*®, There are no
adequate data to clarify the mechanism through which MCs exert their fibrotic action.
We did not have enough patients to study the possible relation of BMMCs in MDS with
BM fibrosis.

Conclusion

In conclusion, an increase in BMMCs in MDS was found and they were higher in the
advanced stages of the disease. To clarify whether they contribute to disease progression
further studies are required with MC cultures and clonality investigation in various stages

of the disease.
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Figure 1. Correlation between bone marrow mast cells (x-axis) and serum tryptase
levels (y-axis) in MDS patients. Footnote: There is a strong positive correlation
between the 2 parameters (R?=0.6837).
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Figure 2. Correlation between BMMCs (y-axis) and BMCD34+ cells (x-axis) in
MDS patients. Footnote: There was a positive correlation between the 2
parameters(R?=0.4369).
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Figure 3. Correlation between bone marrow mast cells (x-axis) and bone marrow

microvessel density-MVD(y-axis) in MDS patients. Footnote: There is a positive

correlation between the 2 parameters (R?=0.4904).

Table 1: Results: Studied parameters in each group of patients and controls

(CD34+cells, BMMCs, MVD, Tryptase score+, chymase score, serum tryptase).
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AZOENEIZ CD34+ BMMCs MVD Tryptase Chymase score Serum
cells(%) score tryptase
(%) Microvessels/
0.0625mm’ (ng/ml)
MDS 5.3+3.83 5.767+3.45 6.3+3.3 2.328+1.45 0.78+0.71 40.26+35.4
MDS-RA 2.52+1.2 4.38+1.16 4.98+1.8 1.1940.60 0.66+0.58 10.75%4.83
MDS-RARS 1.37+0.5 2.18+0.75 5+2.0 0.75+0.447 0.875+0.718 7.806+2.503
MDS low/int-1 2.027+1.117 3.43+1.48 4.8+2.2 1.0+0.57 0.75+0.68 9.48+4.217
MDS high/int2 8.94+2.01 8.16+3.26 7.89+2.8 3.694+0.467 0.804+0.749 73.31+20.87
MAPTYPEZ 1.08+0.87 1.82+0.93 2.23+0.38 0.8+0.82 0.9+0.447 7.843.21
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