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H napodoa perém ypnuotodomdnke and ) Ievikny [pappateio 'Epevvog kot Teyvoloyiog
ota mhaictla Tov gpevvnTikov mpoypaupotog IIENEA 2003, 03EA626.
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...0TOVG YOVEIG OV
...OTNV QOEPPH LUOD

...otnv Alice pov



O ypovog Tov TEPACES UE TO TPLAVIAPVALO GOV

elval oo mOv TO KAVEL CEYWPLTTO YL GEVOL.

Antoine de Saint — Exupéry



Evyoapiotieg

Evyoptot® amd xoapdidc tov xadnyntm pov Aviovn Moakpuylovvakn yio tnv
aUEPLOTN Kol 6€ OAa T emimeda LTOooTNPLEN TOLV OV NTaV KOOOPIGTIKNG OCNUAGIAC Yo
NV TPAYLOTOTOINCN avTtov Tov £pyov. H andpacn tov va pe eumotevdel og Evav and
TOVG TPMTOVS POITNTEG MOV GTEAEYMGCOV TO VEOGVGTOTO EPYOCTNPLO TG AVOpOTIVIG
Avomopoymyns Tpv amd HEPIKA XpOVia, OTAV Ol YVOOCELS KOl 1] TEXVIKN LOV KOATAPTION
ot0 medlo NG €PYACTNPLOKNG £pevvag NTAV eAdyloTeG, LINPEE Waitepa TiunTikny. H
gVpelol EMOTNUOVIKY TOV YVAOOY, 1N LOKPOYPOVIO EPEVVNTIKY TOL EUmEPio AAAL Kol M
amEPOVTIN o1000&io TOV UTPOCTA GTO EUTAOLN KOL TIG OVOKOMEG OV TAPOLCLAGTNKAY,
amotéAecov KoOoploTIKOOG TAPAYOVTEG Yo TNV EMTVYIOL NG EPELVNTIKNAG OVTNG
npoondfeiog.

Evyapiotd toug kk Toatodavn Xpnoto kot Mavpobaracsitn 'edpyro, ot omoiot ¢
HEAN NG TPUEAOVSG GULUPOVAELTIKNG EMITPOMNG WOV, pe Kaipleg mapepPdoel,
ETMOIKOOOUNTIKY KPITIKN KOl EVOTOYEG TOPOUTNPNOES Pondnoav otnv vmaepmnonom
TOAM®V gUTOdi®mV OV GTN S1bpKeEL aVTNG TG Tpoomdbelag cvuyvd oavékvrtav. PoOro
e&loov onuavtikd oty mopeia avtdv TOV YpOVOV EroEav ol cvvepydrteg g 1M
[Movaikoroywkng KAwvikng tov Movéyov kot wiaitepa o avarinpotg kadnynmg Udo
Jeschke, tov omoiov M ovuPorn o dieknepaiwon TOov TAPOVTOG Epyov vanpée
npaypotikd kaboprotikn. Tig evyapiotieg pov Ba NOeka eniong vo ekepdcw oto LEAN
™G entapeAoVg €EETAGTIKNG EMTPOMNG, avaminpot) Kadnynt Peidakn Kovotavrtivo
kot emikovpn kaOnyntpia [Hamoakwvotaviy Evoayyedia, yio v xprikr] peiétn g
dtotpiPng kabmg kot otn ypappotéo Metantoylokov Xrovdmv Ka Xoeia diovpn vy
™V Kabodnynon oe BEpoto SLodKACTIKA.

Ao TOV KATAAOYO TOV EVXAPLOTIOV OV Bo umopovca va Topaiely® TO cuVEPYATN
oto gpyactnplo Boaciin Mnvd o omoiog avéraPe tn «pdnon» QoL GTO YMOPO TNG
EPYOCTNPLOKNG EPEVVOAC ATOVIOVTAG OTNV £KKANGT Hov yio forfsia kabe @opd mov
ypetbotnKa aArd kot Ta veolomo modld: Avta Poldxm, Katepiva Bepyetdkn, Eipnivn
Taiwovpn, ['avvn Xaporoprdmovro, Aptadvn Avdpovidakn kat Orya Pacodin t6c0
Yoo TNV mpokTikny Ponbeld tovg 660 KOl Yo TNV TOPOLSIN TOVG TOL £KOVE TIG DPES
O0VAELAG OTO EPYACTNPLO MO aVOpOTIVEG.

Telerdvovtag Ba Beda vo aplep®o®m Alyeg YPOUUES GE O1KOVG LoV avOpdTOLS Kat
@ilovg Tov pe otNplEav Kot gvyopot va svveyicovv va pe otnpilovv o kpioieg oTiypég
¢ Cong kot ¢ dtadpoung pov. TToAdd gvyapiotd, yio T6GA TOV dgV €YEL VONUO Vo

YpaeTovV £0d, otovs: Mavoin, Eva, Constance, Iyvdtio, Pévia, Iounqvn, Eipnvn, Een,



EAedva, EAévn, Eipnvn, Olya, Avéotn katr Maipn. Kt éva 1dwaitepo gvyapiotd oto Niko
TOGO Y10 TNV OLCLOCTIKY EMKOWV®Via 0G0 Kot yio. Tt Ponbeld tov o1 popeN Kol N
YAwoowkn enegepyacio Tov KEWEVOL.

TéAog, evyaplotd Tovg yoveig pov Xpnoto kot Mapia, TNV adeper Lov XTavpovAn
kat v Alice pov, ylati arotélesav OAa avTA TO XPOVIA TO GTAPLYLA KOl THV KIVITHPLO
dvvaun miow and OAeg T1¢ Tpoomabelég pov. Xwpic avtovg o€ Ba pumopovca va £xm Ko
amTOTOAUNGEL aVTO TO &gyyeipnuo, mdéco paAlov va &xo ¢Bdost oto onueio va 10

OLOKANPOV®D GNUEPQ.



BIOT'PA®IKO XHMEIQMA

IIpocomkd cTovycia:

Ovopa: I'ewpyrog
Enovopo: Iétcag

Huepounvia yévvnong: 30 Iovviov 1977

Témoc yévvnong: Oeccalovikn

AevBvvon: Epoeiing 1, Hpdiiewo, T.K. 71305
TnAéomvo: 6948-570659
E-mail: petsas1977@yahoo.gr

Adcwo_Aocknong lotpwov Emayyéinortoc: Ap. adesiog: 5184 / 7.8.2003 (7/8/2003),

Nopapyrakr Avtodtoiknon Hpaxieiov

Tithoc latpung Ewdikotnroc Marevtikig-Ivvarkoroyiog: Ap. andpaonc: 1341 /2.4.2013
(2/4/2013), [eprpépera Kpnng

Zéveg N'hwooeg: Ayylkd (mold kord), [Nadiucd (Aiyo)

I'vooeic H/Y:
Xpnon Ymoroyioth kot Awayeipion Apyeiov (Windows XP), Eneéepyacio Kepévov (Word
2002), Ymoroyiotikd ®OAro (Excell 2002), Awyeipion ITAnpogopidv kot Emikowvwmvieg
(Internet Explorer & Outlook Express), ITapovoidoeig (PowerPoint 2002), Baoeig Asdopévaov
(Access 2002)

Exnaioguon-Tithor Xnovddrv:
Amoivtipro Avkeiov (1995), Babuog: 18 « 3/11.

latpikr Zyoin Hovemouiov Kpnng (Ioviwog 2003), Babude: 7 k 55/100

Erayyshnotiki 0poctnploTnTa - SUTELPio:

- 3 wpveg KAvikng doknong —Nevporoyia, Puywatpikny, QPA, O@Boiporoyia- oto
[Movemotnuoakd Nocokopeio L K H tov Graz (Avotpia) 6T0 TAAIGIO0 TOL TPOYPAUIOTOS
ERASMUS / SOCRATES

- Tpiumvn exmaidevon ota Tpnuoata IMabBoroywd- Xepovpykd- Kopdoroyikd kot oto
avtiotoryyo EEmtepwcd latpeia ko Tpnquota Emeryoviov Ilepiotatikdv tov Tevikod
Nocokopegiov Zopov « Bapddaketo kot [Tpmdio» , 24/ 5/ 2004 — 23/ 8/ 2004.

- Ymnpeoia vraiBpov oto I1.1. Apkecivng Apopyov, 24/ 8/ 2004 — 25/ 10/ 2004



- Aoxovpevog og Béon Ewdwevdpevov Bonbov oto Xepovpywkd Tpnqua tov I''N.- K.Y.
Inteiog, 1/ 11/ 2004 — 31/7/2005

- Aokxovpevog oe 0Béomn vmepdpOpov Ewdikevdpevov Bonbod ot Moevtiky —
IMovakoroywn Kiwvikn tov Mo I.N.H., 1/8/2005 — 31/1/2006

- Aokovpevog og Béon Edikevopevov Bonbov ot Matevtikn-I'vvarkodoyikr] Kivikn tov
I".N. Ay. NwkoAdov, 3/ 9/ 2007— 9/2/2009

- Zrpoatiwtiky] Ontela o¢ wtpdc oto0 copo tov  EAAnvikov Xtpatov Enpdc 10/2/2009-
10/1/2010

- Aokovpevog og 0éomn Ewdwkevopevov Bonbov ot Matevtikn-I'vvatkoAioykn KAwvikn tov
IMa.I''N.H, 17/ 5/ 2010— 18/12/2012

- Aockxovpevog og 0éom vmepapiBpov latpod otn Matevtikh-I'vvakoroykr] Kiwvikny tov

[MTo.I.N.H, 19/ 12/ 2012— 4/8/2013

Awkpicsic/YroTpooisc:

1. Ynétpopog ¢ véog gpevvnmng ota mAaiclo  Tov  gpevvnTikoy  cvufoiaiov M
dpactnprontag IIENEA 2003, 03EA626, mpoKeEVOL VO, GUUUETEX® GTNV LAOTOINGN
0V £pyov: ‘Kvuttapikn onpotoddtnon kot ovamtuén: in VIivo kot in Vitro pelét tov
porov TV yovidiov ETS kat CRF oty avértuén kot taboloyio Tov TAaKOOVTA Kol TOL
euppbov’ tov Ivotitovtov Moplaxng Buoroylag wor  Bioteyvohoyiog tov ITE
(DeBpovdprog 2006-Iavovapiog 2009)

2. Xopnyio ‘TEQPTIOY IMAITANIKOAAOY’ ywo evOappuven e EPELVOC GTO YDPO TNG
IMvoworoyiog otmv EAAGSa, ywo to axadnupaikd £tog 2007-2008. Tithog é&pyov:
Mnyoviopoi  ®oBviokioyéveong & wobviaxikng dvoAettovpylag oty mpdmPN
gupunvomavon: O poAog Tov 0yKoKOTOOTOATIKOD Yovidiov Wilms (WT1) kot tov popiov

npookoAAnong N-Cadherin

2OUUETOYN 6€ LVAAOYOVC:

1. Avtumpdedpog tov XZvAdoyov Ewdwevopévov kot YmepapiOuwv latpov tov I'N. Ay.
NikoAdov (2007-2008)

2. Avominpopatikd pérog tov Emompuovikod Zvppoviiov tov I''N. Ay. Nwoidov (2007-
2008)

3. Méhog tov Greek National Chapter of Mediterranean Society for Reproductive Medicine

4. Toktkd pérog tov Emotnuovikod Zvpfoviiov tov ITo.I.N.H (2011)



2oyYpoOIKo £pyo:

Makrigiannakis A, Petsas G and Chrousos G P (2007), Eclampsia and Pre-Eclampsia. In:
George Fink, (Editor-in-Chief) Encyclopedia of Stress, Second Edition, volume 1, pp.
880-884. Oxford: Academic Press.

AvVOKOWAOGEIC 6E O1E0VN) TEPLOOKAG:

1. Minas V, Rolaki A, Kalantaridou SN, Sidiropoulos J, Mitrou S, Petsas G, Jeschke U,

Paraskevaidis EA, Fountzilas G, Chrousos GP, Pavlidis N and Makrigiannakis A.
Intratumoral CRH modulates immuno-escape of ovarian cancer cells through FasL
regulation. Br J Cancer 2007; 97(5):637-45

Makrigiannakis A, Karamouti M, Petsas G, Makris N, Nikas G, Antsaklis A. The
expression of receptivity markers in the fallopian tube epithelium. Histochem Cell Biol
2009; 132(2): 159-67

Makrigiannakis A, Petsas G, Toth B, Relakis K, Jeschke U. Recent advances in
understanding immunology of reproductive failure. J Reprod Immunol 2011; 90(1): 96-
104

. Petsas G, Jeschke U, Richter DU, Minas V, Hammer A, Kalantaridou S, Toth B, Tsatsanis
C, Friese K, Makrigiannakis A. Aberrant expression of corticotropin-releasing hormone in
pre-eclampsia induces expression of FasL in maternal macrophages and extravillous
trophoblast apoptosis. Mol Hum Reprod 2012; 18(11): 535-45

AVOKOW®GELC GE EAMVIKO TEPLOOIKA.:

[Tétcag I'., Kovkovpa O., Enedkng Z., Asinunaitaddkng I'., Kovpoavtaxng E.
[domabeic  Aeypovddel vocol Tov gviépov Kol kumom. Ofpata  Motevtikng-

INvvawcoroyiag, Topog K, -1, 2006

AvOKOWAOGELC 6€ 01E0VI] cLVVESPLO.:

1. Anastasakis E., Petsas G., Koukoura O., Delibaltadakis G. Laparoscopic resection of

ovarian cysts. 14" Annual Congress of the International Society for Gynecologic
Endoscopy. London-United Kingdom, 3-6 April 2005

Minas V., Sifakis S., Augoustinakis E., Petsas G., Venianaki K., Bamberger A.M.,
Koumantakis E., Makrigiannakis A. Modulation of human trophoblast invasion through
Corticotropin  —Releasing Hormone. 12" World Congress of Gynecological

Endocrinology. Florence, 2-5 March 2006




3. Sifakis S., Koukoura O., Mantas N., Papadopoulou E., Petsas G., Konstantinidou A.
Prenatal diagnosis of Ivemark syndrome. 17" World Congress on Ultrasound in Obstetrics
and Gynecology. Florence, 7-11 October 2007

4. Minas V., Karamouti M., Rolaki A., Kalantaridou SN., Mitrou S., Petsas G.,
Paraskevaidis E., Pavlidis N., Makrigiannakis A. Intratumoral CRH modulates immuno-
escape of ovarian cancer cells through FasL regulation. 11™ International Workshop on
Multiple Endocrine Neoplasia. Delphi, 25-27 September 2008

5. Vergetaki A., Taliouri E., Neofytou E., Petsas G., Kardari I., Jeschke U., Friese K.,
Makrigiannakis A. Overexpression of CRH, UCN, CRHR1 and CRHR2 in ectopic
endometrium of women with endometriosis. MSRM International Meeting:
«Endometriosis-Current Management and Future Trends». Agios Nikolaos-Crete, 21-23
October 2011

6. Vergetaki A., Jeschke U., Taliouri E., Petsas G., Kardari I., Friese K., Makrigiannakis A.
The effect of CRH on galectin-1 pattern in endometriosis and galectin-1 expression in
ectopic endometrium of women with endometriosis. MSRM International Meeting:
«Endometriosis-Current Management and Future Trends». Agios Nikolaos-Crete, 21-23
October 2011

7. Taliouri E., Vergetaki A., Vrekoussis T., Petsas G., Neofytou E., Agorastos T.,
Makrigiannakis A. Possible correlation between endometriosis and cervical cancer-
immune mediated mechanisms? MSRM International Meeting: «Endometriosis-Current
Management and Future Trends». Agios Nikolaos-Crete, 21-23 October 2011

8. Petsas G., Jeschke U., Richter D.U., Minas V., Hammer A., Kalantaridou S., Toth B.,

Tsatsanis C., Friese K., Makrigiannakis A. Aberrant expression of corticotrophin-

releasing hormone in preeclampsia induces expression of FasL in maternal macrophages
and extravillous trophoblast apoptosis. MSRM International Meeting: «Controversies in

Human Reproduction». Agios Nikolaos-Crete, 28-30 September 2012

AVUKOIWOGELC GE ELANVIKA GUVEOPLUL:

1. Ilétoag T'., IMAeEovodxng Epp., IMamoavucordov KA., Brayaxn EA., Xpvoaeng Epu.,
Aeiumoitadakng I'. Mucpod kot petpiov Pabuod kokwocels Oopoka. H avtiperdmion
T00¢ o€ pikpd emapylokd Nocokoueio. 3° Zuvédpro EAAnvikig Etoupiog Tpaduatog kot
Eneiyovoag Xepovpykng . Adnva, 25-27 deBpovapiov 2005

2. TMAe&ovoaxng Epp., Xpvodong Eupp., Bapdag K., Tlamavikordov KA., IMétcag T,
Bloydxn EA., Aednuroitadakng I'. H mpaxtiky g avripetdniong tov eappov K.E.K.



oe wkpod emapylokd Noocokoupeio. 3° Zuvvédpio EAinvikig Etapiog Tpoduoatog kot

Enetyovoag Xepovpyikng . Adnva, 25-27 dePpovapiov 2005

. [MAe&ovoaxkng Epp., Kovkovpa O., Enpotopng 0., Xpvcdong Euu., Métoag I'., BAaydkn

EA., Aehnurodrtaddxng I'. Extiunon, aviyetonion kot ékfaocn tov petpiov kot fapémv

K.E.K. og pikpd enopyioakd Nocokoueio. 3° Zovédpro EAAnvikng Etoupiac Tpadpotog kat

Enetyovoag Xepovpyikng . Adnva, 25-27 ®ePpovapiov 2005

. Iétoac T'., Bhaydxn EA., Xpvcdone Epu., Avactacdkng EA., ITieovodxng Epp.,

Aedurortaddkng I'. EmAoyn acBevdv Yoo LamapooKomikn apaipeot KOGTE®V ®@oONKOV.

7° TTovelqvio Zuvédplo Aamapoevdookomikig Xepovpyknc. lodvviva, 19-22 Maiov

2005

. [MAe&ovoaxng Epp., Xpvodong Epp.,_Iétcac T'., Bhaydakn EA., AeAnumoitaddkng I,

Atlopakn Awk. Kdxmorn xoinddyov mOPov KOTE TN AQTOPOCKOTIKY] YOAOKLGTEKTOUT.

[MpoPAnua kot TV  7erepouévov  yepovpydv. 7°  Taveldqvio  Zvvédpilo

Aomapogvdookomikng Xepovpykns. lodvviva, 19-22 Maiov 2005

. Bhoydxn EA., Xpvoaong Epp., ITétcag I'., Towoavdviakng I'., IMieovodaxng Epp.,

Aekurortaddkng I'. Nékpmon emimhoov — Aamoapookoniky aviiuetdniot. 7° [Taveliivio

Yuvédplo Aamapogvdookomikng Xelpovpyikng. lodvviva, 19-22 Maiov 2005

Aedurortoddakng ., Bhaydxn EA., Xpvoaong Epp., [étcag I'., [TAeovoaxng Epp.,

Atlopdkn Aw. Xepovpykn ovtipuetomon s PovPovokning — « H emotpoer| tov

acdTov ». 7° MaveAdjvio Zvvédpio Aaraposvdockomikig Xepovpyikhc. Iodvviva, 19-22

Moaiiov 2005

. Inoedxng X., Kovkovpa O., IManadomovrov E., Xatlakn A., [étoag I'., Saravaia MJ,

Kovpoavtakng E. Apvlogdikn moAvvevpomdheio. TOPTOYUAIKOD TOTOV: TPOYEVVNTIKOG

éheyyoc wor  (nrAuata  yevetikng  ovpfovievtikAc.  14°  TTaveldivio  Zvvédpio

[Tepryevvmrikng latpikng. Abnva,

. Kapapovmn M., Bapddkn E., PoAdxn A., [Iétcoc I'., Mnvdg B., Acko&viixkng K.,
Moaxpuylavvakng A. O CRH mapdyovtag, mov mapdystot amd to KOTTAPO TOV MOONKIKOD
Kapkivov, O1ELKOADVEL TNV OVOCO-010PLYN TV KLTTAPOV avtdv, HEom pOOUIoNS g
ékppaong tov FasL. 2° Awmavemotnuiokd — AlavocoKopelokd Zovédplo MatevTikng—
INuvoikoroyiag. HpaxAeto, 5-7 OxtoBpiov 2007

. Karamouti M., Petsas G., Nikas G., Makris G., Antsaklis A., Makrigiannakis A. The
fallopian tube epithelium expresses markers of receptivity for embryo implantation. The
7" Athens Congress on Women’s Health & Disease. Athens, 11-13 September, 2008




11. Apaxékn N., ZepPaxng A., IIétcoc I'., AleElov M., NwoAetdxng I'., Ziovtog K.,
MotoAMmotdxng 1., Maviddkng A-I'. AroteAéopata KuTTapoAoYIKNG e£ETOONG KOATIKOV-
TpoymAkol emypiopoatog oe komviotpieg. 12° IMaveAdivio Zvvédplo ot Mauentiky Kot
IMovaikoroyia. ®ecoaiovikn, 17-20 Maiov 2012

12. Apoxdxn N., ZepPaxkng A., Ilétocacg I'., Ale&iov M., NwoAetdkng I'., Ziovtog K.,
MotoAmotdxne 1., Maviddkng A-I. Konon kot toketdg otnv eponPikn nilkio otnv
Kpf. 12° ITavelivio Zuvédpio otn Matevtikf] ko Dovaikoloyia. Oeocodlovikn, 17-20
Moaiiov 2012

IepUANWELS EPEVVNTIKAV EPYUCLOV GE O1EOV] TEPLOOIKAL:
1. Minas V., Sifakis S., Augoustinakis E., Petsas G., Venianaki K., Bamberger A.M.,

Koumantakis E., Makrigiannakis A. Modulation of human trophoblast invasion through

Corticotropin —Releasing Hormone. Gynecological Endocrinology. Vol 22, Supplement
Number 1, 2006

2. Sifakis S., Koukoura O., Mantas N., Papadopoulou E., Petsas G., Konstantinidou A.
Prenatal diagnosis of Ivemark syndrome. Ultrasound in Obstetrics and Gynecology. Vol
30, Number 4, 2007

3. Minas V., Karamouti M., Rolaki A., Kalantaridou SN., Mitrou S., Petsas G.,
Paraskevaidis E., Pavlidis N., Makrigiannakis A. Intratumoral CRH modulates immuno-
escape of ovarian cancer cells through FasL regulation. International Journal of

Endocrinology and Metabolism. Vol 7, Supplement 2, 2008

IEepANWELS EPEVVITIKAOV EPYUCLAV GE EAANVIKA TEPLOOIKA.:

- Inodakng X., Kovkovpa O., TToradomoviov E., Xatlaxn A., [étcac I'., Saravaia MJ,
Kovpoavtakng E. Apvlogdikn moAvvevpomdheio. TOPTOYUAIKOD TOTOV: TPOYEVVNTIKOG
éleyxog ko (nmquoto  yevetikng ovpPovievtikng.  Ilepryevvmriky)  latpikn ko

Neoyvoroyia. Tépog 2, Tevyog 1, lavovaprog-Méptiog 2007

Emotnuovikn opoctnplotnTo:

- Exmowdevtng oto LEK. Znteiog pe ovpupoon epyociog wpopicbiov vmoAinAiov oto
puéOnuo Tvvaikoroyio — Iodrarpikn g ewdwotTag Noonievtikng — TpavpotoAioyiog
v 0 Eapvéd e€qunvo 2004-2005

- Zvppetoyn ota Metekmodevtikd Mabnpato e Matevtikng-I'vvatkoroykng Kiwvikng
tov [Ta.I.N.H y1a ta. axadnpaixé tn 2005-2006 o 2006-2007

- Méhog Opyavotikng Emitpomng owpydvoong Huepidag pe 0épa: « Kapxvomadng
acBevic. Tpuofdbua avtipetdmon oe Noooxoupeio odegvtepofaduioag @povtidoos ».

Inreta, 16 Zentepfpiov 2005



Méhoc Tomikng Opyavetikig Emtponnig (Local Organizing Committee) tng 5™ Etfoiag
Yvvavmong g Meocoyelokng Etaipiog Avomapaymyikng latpung (Sth MSRM Annual
Meeting) pe 6épa: « Recent advances in Reproduction-The Cutting Edge ». Heraklion, 27-
29 April 2006

Méhoc Tomikfig Opyavetikig Emizponfc Stopydvoong 2 ITovelkiviov Xvvedpiov
Evdountpimong. HpdcAetro, 24-26 NoeuPpiov 2006
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HHEPIAHYH

O exAvtiog mapdayovrag g koptikotponivng (CRF) kot ot vwodoyeic tov exppalovtan
otov avOpomvo mlakovvta. [Ipdcpata datopayés otn AELTOVPYIC TOV GLGTHHOTOS CVTOV
€yovv ovoyetiobel pe évav aplOud emmAokdv TG KOMong, uHetad Tov omoiwv Kol 1
wpoekhapyio. Ztdyo TG mapovoag dTpipng amotelel n diepevvnon tov poAov tov CRF
oV TaBoELGIoAOYiN TNG TPOEKAOUYING HEGH EMAYOUEVNC OO TO. LOKPOPAYO OTOTTMONG
mg e&mlayvotig tpoeoPrictns (EVT). Awmotobnke 6t n ékgpacn tov CRF ntav
avénuévn ota EVT xottopa g mepoyn g eUPpuopntpikng oAAnAemidopoaong o€
mhakobvteg oaocBevov pe mpoeskhopyio (1.8 @opéc avénom; P<0.05). Emumpodcherta,
dwmotodnke  onuovTikd  peyoAvtepog  apluog  amomtotikwv  EVT  kvttdpov  og
TPOEKAOUTTIKOVS TAOKOVVTEG GUYKPITIKGA e PUGIOAOYIKOVS TAUKOVVTEG AVAPOPAS TNG 1010
nikiag komong (P<0.05) kabmg ko Vmapén @OapTIKGOV HOKPOEAY®mY BETIKGOV Yi0. TOV
npocdétn Fas (FasL) povo otovg mpoekhopmtikodg mhakovvtec. In vitro peiéteg g
enidpaong tov CRF oe avBpomva pakpopdya £deiéav 6t o CRF adénoe v ékepaor tov
FasL oto k0tTapa ovtd, ETOPOVTIOS GTHV IKOVOTNTA TOVG VO ETAYOVV ATOTTMCN oG OeTIKNG
v Tov vtodoyea Fas vpdkng kuttapikng cepdas EVT. Ta evprpata avtd vrodnAidvovv
évav mbavd pnyoviopd pécw Tov omoiov dwtapayés ommv ékepacn tov CRF omyv
wpoekhapyio, €vepyomolovy T OeTikd yw tov mpocdétn Fas ¢Baptikd poxpodya,
dwtapdaccovtag €tol T OlelsdvTikotnta tov EVT wvttdpov kot cvvakdiovba v

TAKOLVTOTOING).



SUMMARY

Corticotropin-releasing factor (CRF) and its receptors are expressed in human placenta.
Recently impaired function of this system has been associated with a number of
complications of pregnancy, including preeclampsia. The aim of the study was to test the
hypothesis that CRF participates in the pathophysiology of preeclampsia through induction of
macrophage-mediated apoptosis of extravillous trophoblasts (EVT). We found that expression
of CRF was increased in EVT of placental bed biopsy specimens from preeclamptic
pregnancies (1.8-fold increase; P<0.05). In addition, significantly higher numbers of apoptotic
EVT were detected in preeclamptic placentas compared to normal ones (P<0.05) and only in
preeclamptic placentas decidual macrophages were found to be FasL positive. In vitro studies
on the effect of CRF on human macrophages suggested that CRF induced the expression of
FasL protein in human macrophages and potentiated their ability to induce apoptosis of a Fas-
expressing EVT-based hybridoma cell-line in cocultures. Theses findings demonstrate a
possible mechanism by which aberrant expression of CRF in preeclampsia may activate FasL
positive decidual macrophages, impair the physiological turnover of EVT and eventually
disturb placentation
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1 EIXATQI'H

KE®AAAIO ITPQTO

1.1 H owoyévero Toov CRF vevpomenTidimv Kot o1 vrodoyeic Tovg

H owoyéveln tov CRF vevpomentidiov mepthopufdver ta memtidro: ekAvTIKO
napdyovto TG koptikotpomivng (corticotropin-releasing factor, CRF) «at Tig
ovpokoptiveg (UCNs-UCN 1, UCN 2 and UCN 3) cta Onhaotikd, kabbg kot Tig
urotensin (otovg 1ybeic) kot sauvagine (ota ap@ipia). IIpdkeitar yio opdLOYO TENTTIOIO

pe apketd cvvinpnuévn apvo&ikn akoirovdio (Ewkova 1).

Peptide Sequence Length Identity
(%)
hCRF  SEEPPISLDLTFHLLREVLEMARAEQLAQQAHSNRKLMEII 41 100

oCRF  SQEPPISLDLTFHLLREVLEMTKADQLABQAHSNRKLLDIA 41 83
URO NDDPPISIDLTFHLLRNMIEMARIENEREQAGLNRKYLDEV 41 54
hUCN DNPSLSIDLTFELLRTLLELARTQSQRERAEQNRIIFDSV 40 43
SVG ZGPPISIDLSLELLRKMIEIEKQEKEKQQAANNRLLLDTI 40 48
hSRP IVLSLDVPIGLLQILLEQARARAAREQATTNARILARV 38 34
mUCNII VILSLDVPIGLLRILLEQARYKAARNQAATNAQILAHV 38 34
hSCP FTLSLDVPTNIMNLLFNIAKAKNLRAQAAANAHLMAQI 38 32
mUCNIII FTLSLDVPTNIMNILFNIDKAKNLRAKAAANAQLMAQI 38 26

Ewkéva 1. H adinlovyio tTov peshdv g owkoyévewog tov CRF mertidiov. Ta apwvoléa ta
omoia cVVTNPOVVTOL GE OAO TO TENTIOL EIVAL YPOUATICUEVA LE TPAGIVO PO,

1.1.1 O ekhvTKOG Tapayovtag TG KopTikoTpomivng (CRF)

O CREF, éva mentido 41 apwvo&émv, amopovabnke yio mpodtn @opd and mpdfelo
vrobdiapo kal yapaktnpiotnke and tovg Vale kot ovv. (Vale et al, 1981; Spiess et al,
1981). Ogeikel TNV ovopocio Tov 6TV WBLOTNTA TOL Va Tapovolalel in Vivo kat in vitro
WoYVPN EMAYOYIKY] O0pdon otnv €KAvomn g Koptikotpomivng (adrenocorticotropin
hormone, ACTH) ané v vméeuvon. I'’ avtd to Adyo avayvopiotnke apyikd og
VoBoAoUIKS VELPOTENTIOO Kol KUPLOG pLOUIGTAG Tov GEova VTOBAAELOV -VTOPVONG-
emwveppdiov (YYE da&ovag). Xvykekpéva, o CRF ovvtifetar otov mapokolAlokd
TupNva Tov LIOBAAGLOL Kol eKKpiveTal otV Tvlaio KvkAopopia yio va pvOuicel v
¢kppaorn tov yovidiov g mpoomopeAiavokoptivng (POMC) kot v moapayoyn Kot
é¢xkpion g ACTH and v vrdépvon (Vale et al, 1983). Extdog tov vroBaidpov o CRF

TOPAYETAL GE U0 TOIKIAMN VELPOVIKOV KOl PN KLTTAP®V € OAOKANPO T0 coua. To
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TENTIOO OVELPIOKETOL GE MOAAEG TMEPLOYEG TOL KEVIPIKOD VELPIKOV GLOTNUOTOS, GTO
QAOL0 TOV EMVEPPLII®V, 6TU AEUPOKDTTAPA, GTO TAYKPENS, GTOVG TVEVUOVEG, GTO NTap,
OTN YOOTPEVIEPIKT] 000, 6TO dépUa KoL 6YeOOV GE OAOVG TOVS 1GTOVG TOL GyYeTilovTol pe
TNV OVATOPOY®YT] COUTEPIAAUPAVOUEVOV TV YOVAS®OV, TNG UNTPAS KOl TOV TAAKOVVTO
(Dautzenberg et al, 2002). Zquepa eivor yvootd 6t o CRF xabmg xat ta opdroyd tov
TENMTIOL AMOTEAOVV TOLG KVUPLOVG PLOUOTEC KOl CUVTOVIOTEC TMOV GLUTEPLPOPIK®V,
EVOOKPIVIKMOV KOl OVOGOAOYIKMOV ATOKPIGEMV TOV avVOPOTIVOL 0pYAVIGUOD OTEVOVTL GTO

otpeg (Chrousos et al, 1995).

1.1.2 Ov ovpokopTtiveg (UCNS)

H UCN 1 (] andéd UCN) amotereitar and 40 apvo&éa kot mapovotdler ~ 45%
oporoyia pe tov avlpomivo CRF (Vaughan et al, 1995). To nentidio evtomileton o€
OPLOUEVEG TEPLOYES TOV EYKEPAAOV KOl KUPIMG GTOV IMTOKAUTO, GE Eva LIKPOS TANOLGUO
VELPOVOV TOV petemiaiov erotod, kot otnv meployny Edinger-Westphal (Bittencourt et
al, 1999). Ilepiocotepo gvpeia glvar N EKEPOACT TNG OTNV TEPLPEPELD OOV TO TEMTIOO
aVEVPIOKETAL GE JLAPOPOVG 1GTOVG GUUTEPIAAUPOVOUEV®OV TOV SEPUOTOG, TOV AITMOOVG
10TOV KOl  TOV  GUOGTNUAT®V  OVOGOTOMTIKO,  YOGTPEVIEPIKO,  KAPILAYYELNKO,
avaropayoykd (Slominski et al, 2001; Seres et al, 2004; Bamberger et al, 1998;
Bamberger et al, 2000; Baigent et al, 2001; Parkes et al, 2001; Florio et al, 2004).

H UCN 2 7 stresscopin-related peptide givat éva mentidro 38 apvo&éwv (Reyes et
al, 2001). Exppdletor 6 TOAD CUYKEKPIUEVEG TTEPLOYEG OTOV EYKEPOAO. XTO TPOKTIKA
€xel eviomotel O©TO  HOKPOKVLTTOPIKO TUNUO TOL TWOPOKOIALOKOD TLPNVA  TOV
Vo0dAaov, TOV VIEPONTIKO Kol TOE0EWON TLPNVO KOl TOLG KIVNTIKOVG TLPNVES TOL
oTeAéYovg Kol tov votiaiov pvelov (Mano-Otagiri et al, 2004). v nepipépela, 10
mRNA g UCN 2 éxetl aviyvevtel otn kopdid, 6Tov TVEOLOVA, GTOVG LVES, GTO GTOWAXL,
6710 0épua, oTo EMvEPPidta, 610 evOounTplo Kot otov mAakovvta (Chen et al, 2004; Hsu
et al, 2001; Imperatore et al, 2006; Slominski et al, 2004).

H UCN 3 7 stresscopin (Lewis et al, 2001) amoteleiton emiong and 38 apwvoléa.
Exeppdaletor kevipikd Kvupiowg otov vmobdiapo, otov péco mupnva g apvYdaAng Kot
oto otéleyog (Suda et al, 2004). Xnv meprpépeta to mRNA g UCN 3 aviyveveton
6TOVG HOEG, OTO OEPLLOL, OTO EMVEPPIOLN, GTOV YOUOTPEVIEPIKO COANVO, GTNV KOPOLd, GTO
B-kOTTOpa TOV TOYKPENTOG KOl 6TO Am®oM 1otd (Hsu et al, 2001; Saruta et al, 2005;

Takahashi et al, 2004; Li et al, 2003; Zhao et al, 1998).
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1.1.3 Xapoxktnprotikd kot poopien tov yovidiov CRF kat UCN

Ta yovidre tov CRF xou UCN amoteAovvtor and ovo eEovia katl Eva wvipovio. Ta
TPO-TENTIONN KOl TOV dV0 KOIIKOTOOVVTOL 0O TO aVTIGTOLY0 deVTEPO TOVG €EOVIO, EVD
T0 TPAOTO €EOVIO TEPLEXEL TO UEYOAVTEPO UEPOC NG 5'- un UETAQPAlOUEVNG TEPLOYNG
(Zhao et al, 1998). Ta ovo yovidio meplEyovy mapouoleg 0Oécelg mpdodeomg
UETOYPOAPIKAOV TOPAYOVIOV 6TOVE VIToKIvNTEG TOvG. ‘Eyetl derybel o011 g evepyomoinong
¢ éxepaong tov CRF otov vroBdiapo mponyeitar pwcpopvriioworn tov CREB (cAMP
response element binding protein) (Chen et al, 2001). MeAéteg oe kOtTapa PC12 yio ™
pvOon g ékepaong g UCNI1 and tov CREB vrootnpilovv avdroyo Aertovpyikd
poro tov CRE otov vrokivnt g UCN (Zhao et al, 1998). [Ipdcpata avapépnke 611
10 REST/NRSF pvOuilet v éxkgppaon tov CRF (Seth et al, 2001), evd n alAniovyia
tonov NRSE/REI1 otov vroxivnt) g UCN @aivetot va puBuilet apvntikd v ékppaocn
¢ (Zhao et al, 1998). Kot ta 6V0 yovidia mepiéyovv Bécelc mpodGdeons Yo TOV
petaypaeikd moapdyovta Brn-2, o omoiog pvOpuiler tnv éxgpaon tov CRF (Ramkumar et
al, 1999). Ocov apopd otnv UCN dev vmdpyer avaroyn minpogopia. EmmAéov, ta
yovidwa tov nentidiov CRF mepiéyovv ototyeio andKpions Tov YAVKOKopTIKOEWOOV. 'Eyet
avaeepBet pvBuion tov mRNA g UCN 1 kot g UCN 2 cg mepioepkovs 161006 and
yAvkokoptikogdn (Chen et al, 2003).

1.1.4 Ovvmodoycic Tov CRF nentidiov (CRFRs, CRFBP)

Ot dpdoeig tov CRF mentdiov dtapecorafovvtor pécm edkdv vrodoyémv (CRF
Receptors, CRFRs) «xat tpomomotovvtor amd v CRF-nmpocdévovca mpwteivn
(CRFbinding protein, CRFBP). Ot CRFRs oavikovv otnv vIepoIKoyéveld TV
ovlevyuévov pe G-tpoteivn dtapepppavikdv vrodoyéwv (G-protein coupled receptors,
GPCRs), pe to t0omKkd mpdtLUmo 7 SOUEUPPOUVIKOV TEPLOYDY. XTO. TEPLGGOTEPA £10M,
ocoumeptlapupavopévou tov avhpdmov, £xovv aviyvevdei dvo vrodoyeic, oo CRFR1 (Chen
et al, 1993) xau CRFR2 (Liaw et al, 1996), ot omoiot kwdikomolovvtor amd dOVO
otopopetikd  yovidoln kot moapovoidlovv mepimov 70% apivo&ikny oporoyia. To
LEYOADTEPO TOGOGTO OpOAOYiNG mopoLGLAleTal 61O dtapuepPpovikd Kot £vOOKLTTAPLO
tunuo toug (80-85%), evd t0 €EMKLTTAPLO TUNHO KOl €O1KE TO OUIVOTEAIKO (KPO
noapovotalel €va poic 40% oporoyiag (Dautzenberg et al, 2002). Amavtovior og
O1apopec oopopPéc o Kabévag, yeyovdg mov TPOKLTTEL AmO EVAAALAKTIKO UATIGUA.
21ovg teleoiyBveg €xel anmopovwbel kot évag tpitog CRF vrodoyéag (CRFR3) o omoiog

etvar mepimov 85% opdroyog pe tov CRFR1 (Arai et al, 2001). O1 CRFRs mapovoialovv
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OL0POPETIKN KATOVOUN OTOLG OLAPOPOLS 16TOVG KOl OLOPOPETIKES (POPUOKOAOYIKEG

1010TNTEC OGOV APOPE GTOVE TPOCOETEG TOVC.

1141 O CRFR1

O CRFRI amoteAieiton amd 415-420 apvoééa kot gival o KOPLOg TOTOG VTOOOYEN
OTO KOPTIKOTPOTO KOTTAPO TNG LVTOPUGONS Omov pecorafel yio tn opdon tov CRF oty
emayoyn e ékkprong s ACTH. Yrdpyer pa Aettovpyikn tcopopen tov CRFRI1 «at
moAAEG un Aettovpykég (Hauger et al, 2003). O CRFR1 npocdévet tov CRF kot 1i¢ UCN
1, urotensin kot sauvagine pe mepimov oOpota ocvvaeeto (Kd ~ 1-2nM), aArd dev
avayvopiler 1ic UCN 2 kot 3. O vmodoyéag avevpioketol 6€ OAQPOPES TEPLOYES TOV
KEVTPIKOD VELPLKOV GLGTNUATOS, KUPIWG 6TO EAOLO, GTEAEYOG, IMMOKOUTO, QULYOOAN,
vopuon kot vrmoBdiapo. H ékppacn tov otov vmobdiapo emdyetor omd TO OTPEG
(Sanchez et al, 1999). v meprpépeta, eviomiletol og moKileg meployés, Hetald TV
omol®V GTO AVOGOTMOUNTIKO, 7YOOTPEVIEPIKO KOl OVOTOPAY®OYIKO GUGTNUA, OTO
emveppidia, oto dépua, Kol 6to Mo 1otd, (Chatzaki et al, 2004; Slominski et al,
2004; Seres et al, 2004). Téhoc o CRFR1 £yet aviyvevbel oe dtdpopovg avOpdmivoug
kapkivovg (Reubi et al, 2003) (Ewkova 2).

CRH
CRH-R1c Urocort!n
b Sauvagine
N Urotensm |
T CRH- R1g

’ ’

CRH-R1e 2

Extracellular
" _"CRH-R1d
e Intracellular
CRH-R1h™*’
CRH R1f

CRH-R1|31'

Ewkéva 2. O vaodoyéag CRFR1. Ot drokekoppéveg ypauuéc ogiyvouv tig 0éceic 6mov vdpyovv
aAlayég otnv apvoéikn aAlniovyio g TpTeivNG HETAED TV d0POPOV IGOUOPPDV.
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1.1.42 O CRFR2

O CRFR2, pma mpwteivn 397-438 apivolémv, £xel Tpelg AELTOVPYIKEG 1GOUOPPEG,
i CRFR2a-c. ITapOAo mOL M 1O0TIKN KATOVOUN TOV TPLOV LGOUOPPOV dtopépet, dev
TOPOoLGLAloVY ONUAVTIKES PaPUOKOLOYIKEG Otopopés petald tovg. H UCN 1 éyer 40
Qopég mepimov peyardtepn ovyyévela yio tov CRFR2 an’ 6t éxer o CRF. Ta mentidwn
UCN 2 xou UCN 3 mpocoévovial amoKAEIGTIKA Kol pe peyain ovyyévelo otov CRF2
(Reyes et al, 2001; Lewis et al, 2001). To yeyovog 011 1 ovyyéveto tng UCN 2 yua tov
CRFR2 &ivar 10 @opéc mepimov pikpotepn oamd ekeivp tng UCN 1 v g UCN 2
dnuovpyetl vovoieg yia v vrapén kamotov Tpitov CRF vmodoyéa kot ota OnAactikd
(Hoare et al, 2005). O CRFR2a, skeppdaletor Kupimg 6T0 KEVIPIKO VELPIKO cLOTNUA
(voBdAapog, TAGYLO SLAPPAYLLA, POUPLOEONG TVPNVOS GTOV UECEYKEPAAO, OGPPNTIKOG
BoAPog) kot otnv vrdéeuon (Lovenberg et al, 1995). O CRFR2b aviyvevetol katd kdplo
AOY0  otnv  meppépela (Kapold, OKEAETIKOC HVG, YOOTPEVIEPIKOC OCOANVAC,
AVOTOPOY®YIKO CLOTNUO) Kol AyOTEPO GTO KEVIPIKO VELPIKO CVOTNUO (XOPLOELOES
nAéypna, eykepalkéc aptnpieg) (Perrin et al, 1999). O CRFR2c éyet aviyvevbei povo
OTNV UETOLYUIOKT TEPLOYN TOV KEVIPIKOV VEVPIKOD GLGTHHATOS Tov avOprhmov (Kostich
et al, 1998). Téhog, o CRFR2, 6nwg ka1t o CRFRI1, éxet aviyvevbel oe didpopovg
avBpdmivoug kapkivoug (Reubi et al, 2003) (Ewova 3).

Urocortin
Urocortin Il
Urocortin I
Sauvagine
Urotensin |

CRH-R2B and CRH-R2y Extracellular

(alternative splicing \' '
of exon 1) 19 25 3§ 4] 5 64 7

Intracellular

Ewova 3. O vrodoyéag CRFR2. Ot wsopoppég CRFR2b kot ¢ S10p€pouv 6TO QUIVOTEALKO TOVC
akpo oAAG SwaBétovv TawTOONUES €EMKLTTAPLEC KOl &VOOKLTTAPLEC EMKeG KabDG Kot
SlapueuPpavike TURHATO.
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[Ipécpata avaeépOnke n Ovmapén piag dStaAvtig popens tov vmodoyéa CRFR2
otov gyképaro movtikov, o SCRFR2a (Chen et al, 2005). Ilpdkeirtar yio mpoidv
evoAlakTikoy patiopatog (splice variant) tov mRNA tov CRFR2 oto omoio Agimel 10
e€ovio 6. H ovyyéverd tov yia ta mentidia CRF kat UCN 1 eivar peydin Kot n mapovcio
tov petaPdirel mv wavotnta t@v CRF ko UCN 1 va endyovv tnv evepyomoinon twv

owpepppavikov CRFERs.

1143 HCRFBP

Ot opboelg twv CRF mentidiov tpomomorovvian and v CRF-mpocdévovca
npoteivn (CRF-binding protein, CRF-BP), pa yAvkonpwteivny 37 kDa. Xtov dvOpwmo 1
CRF BP exppdletar oe meployég 1o eyke@diov (eroidg, apvydairr|, vwoddilapnog), aild
cLVTIBETAL KOl GTNV TEPLPEPELN, OGS GTOV TAAKOVVTIW, GTO NTOP KOl GTO EMLVEQPIdLaL,
Kol ekAvetanl oty kukropopia (Chatzaki et al, 2002). To cdurioko g CRFBP e ta
nentidwa dgv €xet Proroyikn dpactikdtnta. Paivetor 6Tt N TpwTEivn AV dpa cav Evag
TPOTOTMOMNTNG TOV EVOOKPIVAOV, OVTOKPWVOV Kol mopakpvdv dpdcemov tov CRF,
nepropiloviag 1 Prodebecipndotnta tov eAevOepov TPOGOETN KOU EmAyOovVTOS TNV

evookVOTTOON Kot KatafoAlopd tov mentidiov (Suda et al, 1988; Westphal et al, 2006).

1.1.5 Ta CRF nentidro Kol 01 v7T000YEIS TOVG GTOV TAGKOVVTO,
1.1.5.1 "Ex¢paon CRF nentidimv 6tov mhakovvra

OAa tao CRF mentidta kot 01 vtodoyeig TOVg £X0VV EVTOMIGTEL GE dLAPOPES TEPLOYES
NG YUVAIKELNG AVOATOPAY®YIKNG 000V 1)/K0l GTOV TAAKOVVTA.

O CRF egxoppaletal 61ovg €VOOUNTPLOVS OOEVEC KOTA TNV EKKPITIKN GACT, GTO
poounTplo, 6to POaPTd, GTA KVTTOPO TOV ALVOCGOTOUNTIKOY GUGTNOTOS TNG TEPLOYNG KoL
ot Aayvot) kat eEolayvoty tpopoPractn (Petraglia et al, 1987; Clifton et al, 1998;
Petraglia et al, 1992; Makrigiannakis et al, 2001; Riley et al, 1991; Warren et al, 1995;
Zoumakis et al, 2001). Exkpivetar téhog ot Kvkhogopio TNG €yKLOL Kol 1
oLYKEVIP®OT ToL ovEdvel ekfeTikd kotd ™ mpoodo ¢ kvnong (Goland et al, 1986;
Campbell et al, 1987).

H UCN exepdaletor oe avtiotolyeg 0éoelg pe tov CRF o610 avamapaywyikd
ovotnua (Clifton et al, 2000; Petraglia et al, 1996; Sehringer et al, 2004; Florio et al,
2002; Bamberger et al, 2006). Aviyvedetal, eniong, o€ YOUNAA ETITESQ GTN KLKAOPOPia
™G €yKOOV, GALL M GLYKEVIPp®ON TNG 0€ UeTAPAAAETAL KOTA TN OLAPKELN TNG KOMNOMG
(Clifton et al, 2000).
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[Ipécpata, ot UCN 2 xar UCN 3 gvtomiotnkoav otn Aayvotn tpo@ofAdctn ctov
avOpomivo tAakovvta. H UCN 2, addd 0yt 1 UCN 3, evromictnke Kol 6TO UNTPIKA KOt
euPpuikd ayyeia. Télog 1 UCN 3 evtomiotnke 6TO HLOUNATPLO TNG EYKVUOVOG UNATPOG
(Imperatore et al, 2006; Karteris et al, 2004).

Ot CRFRs ekepdlovtal G 10TOVE TOL OVOTAPAY®YIKOD GULGTHUOTOC WHE TIC
O10QOPEC 1GOHOPPEG TOVG Vo Tapovstdlovv Eexwplotn yowpoypovikn pvbuion. Ot
CRFR1la, CRFR2a ka1 oe pikpotepo Pabud o CRFR1b, sxppdlovtar oto avOpodmivo
evoountpro (Karteris et al, 2004). To poountplo TG Un-€ykvov yovaikog ekepaletl Tovg
CRFR1la, CRFR1b kot CRFR2b. Xtnv éykvo puntpo, Kot QETE TO TPOTO TPIUNVO TNG
gykvpoovvng, oto pvountpro egpeavitetar o CRFR2a, evd oto tpito tpiunvo 1ng
gykopoohvng aviyvedovtar emmpoécheto oto pvountpo ot CRFRIc xor CRFRI1d
(Grammatopoulos et al, 1999; Grammatopoulos et al, 1998). Ot CRFR1a, CRFR1c,
CRFR1d «kat CRFR2b éyovv evtomiotei oty ovykdtotpoeoPractn, oe Alyo
KUTTOPOTPOPOPAACTIKA KUTTOPA, 6TO POAPTO KABDS Kot oTig UPpuikeg pepPpbves, evad
oto ayyeio Tov Aayxvov evtomiletar povo o CRFR2b (Karteris et al, 2000; Florio et al,
2000). O CRFRI1, aAdd 6yt o CRFR2, exkeppaletor oty eEoilayvotn Ttpo@oPAdotn
(Makrigiannakis et al, 2001).

H CRFBP, téAog, £xet evtomiotel 6to puoounTplo, 610 eOAPTO KOl GTOV TAAKOVVTA

(Wetzka et al, 2003; Sehringer et al, 2005; Klimaviciute et al, 2006).

1.15.2 Xvpperoy tov CRF tentidiov 61n @uooioyio Tov TAGKOOVTA

O Broroyikog porog tov CRF mentidiov otn @uctoroyio g eykvpoovvng, €xet
apyiocel va peAdetdror Kot va mpocotopiletar ta televtaio ypovia. Agdopévng g
ékppaong tov CRF mentwiov 610 avocomointikd cOGTNHO Kol TOV TOIKIA®Y pOL®V
tovg otn Aertovpyia tov (Gravanis and Margioris, 2005), €xel mpotabeil 611 Ta menTidw
VTGO EAEYYOLV ONUOVTIKEG OVOTAPAYMOYIKEG AEITOVPYIEG HE QAEYLOVAOON YOPOKTNPO,
omwg M eBaptomoinon, 1 epevrevon g PAactokbotng Kot o toketog (Kalantaridou et
al, 2003). Ot meprocoTEpEg TANPOPOPieg amd TIG LEAETEG OV £YOVV TTpaypaToTo el g
TOpa, apopodv Tov TAakovvtiakd CRF kot Arydtepeg tig UCNS.

O CRF £yet onupavtikd poAo otn @OapTOomOING TOL GTPOUOTOS TOV EVOOUNTPIOL.
Yvykekpéva, o CRF emdyer 1t o¢Boptomoincn TovV OTPOUATIKOV EVOOUNTPLOV
KUTTAP®V Kot eVioyVeL TV avticTtolym dpdon g npoyectepovng. [lapdiinia pvOuilet

™mv éKepaocn tev wiepievkivov 1 kot 6 kot g mpootayravdivng E2 (PGE2) mov



EIZATQIH

napdyovror Tomikd kot exnpealovv 1N owadikacio avtny (Makrigiannakis et al, 1999;
Zoumakis et al, 2000).

[MoapdAinia, vrootnpiletar o pérog tov CRF otnv guepitevon g Practokdotng
6TO €VOOUNTPLO Kal TN ovvakdlovdn dieicdvon g eEwAayvotig TpoPoPAdoTnS GTOVG
16T00¢ NG UNTpog. Elvar yopaxtnplotikd to YyEYOvOog OTL KATA TNV EUEVTELON, M
amTOKPIo TOL EVOOUNTPIOL 01N O1EIGOVOT TOV EUPPLIKOV MUIOAAOLOGYEVUATOG EXEL TA
YopaKINPLoTIKG piag ofelog, aonming eAeypovmdovs avtidpoaons. Q2o16c0, 10 EUPpvo
HOMG el@LTEVTEl, KOTOOTEAAEL TNV aviidpacTn ovtn Kot gumodiler v amdppym.
Tovtdypova, TO OVOGOAOYIKO CUOTNUO TNG UNTEPOAG KOTOOTEAAEL TNV avtidpaon
pooyebpotoc kotd tov Eeviotn (graft versus host reaction) m omoia mwpoépyetal and 10
avocoroylkd ovotnuo tov  gufpvov (Gill et al, 1986). Ot unyoavicpoi mov
EVEPYOTOLOVVTOL TPOKEINEVOL Vo amopevyfel M amdppiyn ToL guPfpvov amd To
0VOGOAOYIKO GUGTNHO TNG UNTEPAG EXOVV ATOTEAECEL Vol EVOLOQEPOV TTEDTIO EPEVVAG GTO
YOPO NG OVATAPAYWOYIKNG avocoroyiac. Aldpopec opddeg €xovv meptyplyel Kot
npoteivel po oepd and tétoovg pnyaviopovg (Ober et al, 1998; Mellor et al, 2001;
Thellin et al, 2000). MeAet®vtag 10 1010 EPOTNUA, TPONYOVUEVO OTOTEAEGLATO TNG
EPELVNTIKNG pag opddag, €dei&av 01t 0o CRF emdyer tnv ékeppaon tov FasL oty
eEolayvot tpogofrdotn (EAT). Mg tov tpdémo avtd o CRF gvioydel tqv wkovotnta
¢ EAT va mpokoAel v omOTTOON YETOVIKOV gvepyomomuéveov pntpikov Ta-
AeppokutTdpmv, to omoio ekppalovv tov vrodoyéo Fas (Makrigiannakis et al, 2001).
Avtdg 0 unyoviopdg Aettovpyel KOTOAOTOATIKG OTNV  EVEPYOTOINGT TOL UNTPIKOV

0VOGOTONTIKOD GULOTNUOTOS TOMIKA KOl TPOGTATELTIKA GTNV €UPPLIKNG TPOEAELONG

EAT (Ewkoévao 4).

Ewova 4. O poiog Tov
CRF oty gpeitevon. O

CRH EXTRAVILLOUS CRF mov mapdyeton
TROPHOBLAST I r
CELL tomikd and v EAT kot
N\ T0, OopTIKG KOTTOPA dpOl
CRH. Fas TOPAKPLVOG KO
4’ OVTOKPIVMDG EMAYOVTOG
N\ v ékepaocn tov FasL
KOl EVIOYVEL TNV
DECIDUAL Fasl~ ACTIVATED Viox L .
CELL " FasLimE MATERNAL T-CELL KOVOTNTO TOV KUTTAP®V
: ™¢ EAT va mpoxaiovv

o \ ATONTOGT TMV
APOPTOTIC

FasL & MATERNAL T-CELL EVEPYOTOUNUEVOV
* untpikov T-kuttapov.
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O mBavoc @LGIOAOYIKOG POAOG TMV OVPOKOPTIVOV OTO OVAOTEP® GOLVOUEVA
(pBaptomoinon, epevTELON KOl TPOPOPAOCTIKY Oleicdvomn), omoterel Ta TEAELTAIN
xpoOvia avtikeipevo épevvog. Eivar yvootd 6tL ot ocvykekpiuéveg dpdacelc tov CRF
pecoiafovvian péow tov CRFRI1 (Makrigiannakis et al, 2001) kot 61t n UCN
gvepyonolel Tov vrodoyéa avtod pe avtiotoryn pe tov CRF oy (Perrin et al, 1998). T'a
T0 AOyo avtod €xel datvmwbel 1 vrdBeon 6t  UCN eivor moAd mbavo va evéyeton pali
pe tov CRF ot pobuion tov eawvopéveov avtov (Florio et al, 2004). IIpdopata, n
EPELVNTIKN HOG opddo avakoivowoe v €kepacn ¢ UCN otmv EAT ot 06éom
epevTeLONS TG avBpamivne Practokvotng (Bamberger et al, 2006).

Emunpdcheta, katd t dwdpketa tng eykvpoovvng, o CRF kot n UCN gaivetar va
eAEYYOoLV amd Kool Evav aplOpnd AEITOVPYLOV:

20YKeKPIEVO, TO dV0 VEVPOTEMTIONN CUUUETEYOVYV GTN PVOUIGN TNG TOVIKOTNTOG
ToL pvountTpiov Tapovsidloviag 16co dueon 660 Kot EPUESN dPACT GTO LLIKE KOTTOPO
(Grammatopoulos et al, 1994; Grammatopoulos et al, 1996; Grammatopoulos et al,
1998; Jones et al, 1989; Florio et al, 1996; Grammatopoulos et al, 2000). Idwaitepo
eVOL0QEPOV TOPOVGLALEL TO YEYOVOS OTL TN UN-£YKLO UNATPO KOL GTO TPDOTO GTASLO TNG
KONONG, TO VEVPOTENTION AGKOVV HVOYOAAP®OTIKY dpAon oto pvountplo. Avtibeta, ota
tedevtaio 6Tddoln TG KOMoNG 0 pOAOS TOVS oTpéPeTal mpog T pvocsvonaon (Hillhouse et
al, 2002).

Eniong, ot CRF kot UCN evéyovton otn pOOuion tng apatikng pong g
EUPPLOTAOKOVVTIKNG HOVASOS AEITOLPYOVTIOS ®G ayyelodlactoATikol mapdyovteg. H
dopaom tovg aivetar va dtapecorafeitor amd éva e€aptdUevo omd To povoEeidlo Tov
aldtov (NO)/cGMP egvdokvttdpio povomdrtt, pe ™ UCN vo mapovcidletor oG o0
TEPLECOTEPO 1oYVPOC ayyelodtaotartikog mapdyovtog (Clifton et al, 1995; Leitch et al,
1998).

Téhog, o miaxkovvtiokdc CRF ovppetéyet ot povbuion g Asttovpyiog tov
euppuikdv  emveppwiov  péco  emoyoyng g amekevBépwong  Oetikng
debopoemavopoostepdvnc (DHEA-S), adlld kot tng evepyomoinong tov eufpvikod YYE
déova kot g ameievBépoong euPpuvikng koptiloAng. O oavBpdTIvog TAOKOVVTOG
ypnoonotel v mopeyopuevn and to guPpuikd emveepidta DHEA-S cav to kOpro
VTOCTPOUO Yo TN obvBeon olotpoydvev, To omoio eivolr amopoitnTa Yo TIg
QLOLOAOYIKEG AAAAYEC TOV 00MYOUV 6TOV ToKETO. Q¢ €K TouTOL TO Vvevpomentioto CRF

GUUUETEYEL GTOVG UNYOVIGUOVS TOVG DIEVOVVOVC Yo TNV WPILOVST) SLPOp®V EUPPLIK®OV
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opyGvov kot v mpoetolpacio tov toketov (Karteris et al, 2001; Smith et al, 1998)

(Ewova 5).

Placental
vascular tone PGs -
production

[ ¥
Adrenal
steroidogenesis

Ewkoéva 5. Ietoi 6t6y01 TOV ThokovvTIOK®OV CRF menTidiov katd ) dtdpkela TG KOnone.
IIbavég opdoeic tov CRF kot tov UCNs meptlappdvoov pOBpion tng tovikdtntog Ttov
pvountpiov, EAeyyo TOL AYYEOKOD TOVOL TOL TANKOOVTIN, TOPAY®YT TPOOCTOYAUVIIVAOV KoL
EMVEPPLOKDV GTEPOELOMV KOOGS Kal Thavh ToAAEG AAAEG AyvoTEG PEYPL GUEPQ AELTOVPYIEG.

Myor‘n.etrial> smooth

muscle contractility / GRH-U@

quiescence

1.15.3 ZXvpperoyn tov CRF tentidiov 6ty tado@ucioroyia Tov TAaKoOVTO

Agdopévov tov mOAOTAELPOL QLGLOAOYIKOL poiov TV CRF mentidiov otov
TAOKOUVTO, €lval avOREVOUEVO dloTtOopoyéG oTnNV  EKEPAcm Kol Agttovpyio  TOL
GUGTHUOTOC TOV TENTIOIOV ALTOV, VO TPOKAAOVV dlaTOpOyES OTN AELTOLPYID TOV
mAaKkoOvTa kKot TV €KPaocn g Khnong.

2e ovppovia pe v vedBeon 6Tt o CRF mentidwo eléyyovv Tov 4pOVO TOKETOV,
avapépovtal avénuéva enineda CRF oto mAdopa yovoaukdv pe npoémpo toketo (Warren
et al, 1992; Majzoub et al, 1999; Korebrits et al, 1998; Hobel et al, 1999). Eniong éxovv
evromiotel ehattopéva eninedo CRFBP oto untpikd mAdopo ce mepumntdcels npd®pov
TOKETOV, VM Wdtaitepa YapaKPLoTikd ivor to €dpnua 6tL n Yopnynon ovrtoiapuivng,
evog CRFR1 g1d01kob avrayoviot, uropel va kabvoteprioel 1ov 10keTtd 6T0 MPOPato
(Berkowitz et al, 1996; Chan et al, 1998). I'ta To Adyo avtd £xel dtatvrmbei | vLOHeon
O0TL Tpdwpn vrep-evepyomoinon tov CRF cvotiuatog ota tehikd otddltor TG KOTONG
umopei va ovoyetileton pe ™ naboyéveon tov tpdmpov toketov (Challis et al, 1995).

[Ipécpata, to CRF memtidia cvoyetiotnkav pe T1C ovTOHOTES OMOPOAEC GTOV
dvOpomo. Or Madhappan kat ocvv. pedétnoav v ékppaocn tov nentdiov CRF, UCN,
tpuntdon Kot IL-8 o6& opoyevomompévo TAAKOVVTIOKO VAKO, TPOEPYOUEVO ATO YUVOIKEG

pe avtopotes amoPorég M kob’ €6v amoforéc. AlamiotdOnke onuovtiky avénon otnv
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EKQpaon TOV TENTWOIOV avTOV o€ OAEG TIG TMEPIMTOCELS YLVOIKOV HE OTOPOAEC
GLYKPITIKA UE TO. PLGIOAOYIKA emimeda. O1 TAPATNPNGELS AVTEG EPUNVEVTNKAY OO TOVG
LEAETNTEC G OMOTEAEGUO CLOTNUOATIKAOV 1 EVOOUNTPLOV GTPECOYOVOV GLVONK®OV TOL
glyav oav anotéiecuo TV vaepékppaor TV thakovvtiakdv CRF kot UCN. Zoppova
pe v vrdbeor, TO VELPOMEMTIOW HE TN OCEPA TOLG emdyovv TNV ameAevBEépmon
tpuntdong Kot IL-8 and 1o paotikd kottapo, popiov mTov pUropodv vo 00Nnyncouvy thv
konon oe anoPfolrr; (Madhappan et al, 2003). IIpdécpata amoTEAEGUATA TG EPEVVNTIKNG
pog opddac amocapnvicov tov mbovd poéro tov CRF memrtidiov otig kab’ €Ewv
anoforéc. H ékppaon tov CRF kat UCN @dvnke va givat avénpévn oe @Baptovg and
neputtooelg ko’ v amofoimv. EmmAiéov, ot pBaptol avtol mepiéyovv AevkokvTTapa
Betikd yio tov FasL kot kuttapa EAT ta omoia mapovsidlovv avEnpévn Ekppacn Tov
napdyovto Fas kaboc kar avénuéva mocootd andntwons. In vitro, o CRF @dvnke va
emayel v éxkeppaocn tov FasL ce @Baptikd AeppoxvTTopa 0md TAAKOVVTES YLVOLKAOV
oL LIOPANONKAV G€ EKAEKTIKY] OlOKOTMN KOUNGNG, EVICYVOVIOG TNV 1KOVOTNTA TOV
KUTTAPOV OLTOV VO ETAYOVLV amOTTOON o VPPLdkng kKuttoptkng oepdg EAT (Minas
et al, 2007).

Awatapayég tov cvotiuatog tov CRF mentidiov éyovv emiong cvoyetiotel pe v
nofopucioroyia g mpoekiapyiog. Evag aplBuoc peletodv éxel eviomicer avénpuéva
enineda CRF ot0 mAdopa yovawkodv pe mpoekiapyio (Laatikainen et al, 1991; Jeske et
al, 1990; Warren et al, 1995), dAleg peréteg avaeépovv vynid eminedo CRF xou
napdAinio yaunia enineda CRFBP (Petraglia et al, 1996; Perkins et al, 1995), evd uio
npoceatn HeAETN evtomice emiong avEnuéva emimeda UCN ot10 untpikd kot o710
euppuikd miacpa (Florio et al, 2006). Avagépetar TtéAog, OTL G TAOKOVVIEG
TpogYPOLEVOLS amd kunoelg pe mpoeskAopyio 1/kor IUGR, n pdOuion tov téOvov tomv
euppvo-mrakovvtiakdv ayyeiov and ta CRF nentidwa eivon ehattopatikn. To tpdfinua
avTd mPOoKVMTEL MOOVOV AOY® TNG TOPATNPOVUEVNG EAATTOONG NG £KEPOCNS TOV
nhokovvtiakob CRFRI1 alAdd kot drotapoyng e pvbuong tov NO/CGMP povoration
and toug CRF kw1 UCN (Karteris et al, 2005; Karteris et al, 2003). H akpipnc, ®otodco,
oyéon tov CRF mentdiov pe ™ mabopuoioroyio tng mposkAapyiog 0ev €xel TANPOG

ATOGOPNVICTEL.
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KE®AAAIO AEYTEPO

1.2 H mhoxovvromoinon

H mlaxovvtomoinomn, m omoio amoteAel TV mPp®OTN SOKIUN TNG OPYOVOYEVETIKNG
wKovoTNTa ToLv gUPpvov, emtvyydvel 0VO Kpiowwa yeyovota: TNV TPOGKOAANGT TOV
euppdov omn pnTpa Kar v avaykoio yioo v avialloynq aepiov kot Opentikdv
GLOTATIKOV OAANAETIOpacT HETAED UNTPIKNG Kot ELPPLIKNG KVKAOPOPTOC.

‘Eva kpioipo otddio g epedtevong givat o cvyypoviopodg petald euPpvov kot
plog oelpdg LOPLOK®V KOl KUTTOPLKAOV OEPYUCLOV TOV TPOEPYOVTOL ATO TO EVOOUNTPLO
VO TNV EMOPACT TOV OLGTPOYOVOV KOl TNG TPOYESTEPOVNG. AoV M PAoGTOKVOTN
aykiotpwbel ot1o evdountpkd emONiio, opyiler va diewoddel péocw ™G POoIKNg
pepppdvng oto otpopa g untpas. o va propécovv ta Tpo@ofractikd KOTTOPO Vo
dtelodvoovy Ba mpémel apykd vo amodoUncovy 1o €MONAI0 Kol TO GTpOUO. AV Kot
TOALEG 0VG1EC EUMAEKOVTOL GTN SLAOIKOGIN TNG ELPVTELONG, O aKPIPNG TOLG POLOG GTa
apykd otddio g kdmong, mapauével adievkpiviotog (Makrigiannakis et al, 2006)
(Ewéva 6)

Heparin can block
L- selectin on blastocyst

For LIF and other
ap 130 cyrokines
Heparin can

activate STAT3

LIF signaling

Growth factors and cytokines

Microvilli on !"erin in
Endometrial syncytiotrophoblast increase |L-1
and GM-CSF

stri Oma Heparin decreases

trophoblast apoptosis

Regulation of changes in
surface epithelium

Heparin can alter

Heparin improves
invasion by
,, increasing MMPS  «

s/ Luminal
0 epithelium .’

Growth factors and cytokines *
Heparin increases IGF-1

Ewkova 6. Zynnotiki avoamopdotact) TS ENEVTEVSNS TS PAocTokvoTNG. ATteikovilovtat ot
aAAnAemidpacelg puetal&d TPOPOPAUGTIKMY KOl EVOOUNTPIKOV KLTTAP®V KAOMC Kol o mbovog
POAOC WVTEYKPVOV, OVENTIKOV TapaydvIoOV, KUTTOPOKIVAOV, OPUOVAOV KOl TPMOTEACOV GTIC
HETAED TOVG AAANAETOPACELS.
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A@ov N BAactokdotn TpookoAAnOel 6Tto emBnAlo Tov evdountpiov, Eekiva €vag
TOYOTOTOG KLTTOPIKOG TOAAATANGIOGHOSC KOl 1] TPOPOPAAGTN Ol0pOpPOTOlEiTAL GE OVO
otpadeg, mv ECMTEPLKN KLTTOPOTPOPOPAAGTN Ko mv eEMTEPLKN
GLYKLTIOTPOQOPAASTN OV omotelel pio woAvmupnviky palo yopic caer KLTTAPIKE
opra. Katd v 10" nuépo petd t yovipomoinom, n Practoxdotn Exer mAipog
ELPUTELTEL HEGA GTO OTPOUOTIKO 16TO (POaPTOC) TOL EvdOUNTPiOL Kol TO MONALO €yl
avoartoyfel ek véou yia va emikaddyel T 06on g epevTevonc. Amd v 10" nuépa fwg
KOl TNV  OAOKANP®OGY TOV TPV 7TPOTOV  fSopddwv ™G &YyKvpooshvng, o
TPOoPOPAACTIKOG 10TOG Tapovctdlel peydAn TOAAATAQGLOGTIKY OPACTNPLOTNTA KOl
EVIOYVETOL OTOOLOKA OmO Mo PLECEYYVUATIKY oTiBdda. O oynUOTIGUOC TOL TPOKVTTEL
ovopaletar xo6pro. Amd 1o XOplo €QOPULOVY TPOS TOV POAPTO pe aKTIVOEWN OtdTasN,
oynpaticpoil ot omoiot Kahovvtol yoprakés Adyves. KdbBe Adyvn €xer évav ayyelo@opo
UECEYYVHOTIKO — TUPHVO 7OV  KOAVTTETOML  amd  KLTTAPOTPOPOPAGOTH Kot
oVYKLTIOTPOPOPALcTN. Opilopéveg and TG Yoplakeég Adyves otadiakd speaviCovv ot
KOPLPN TOVG TMVKVOUG OCOPOVS  TPOPOPAACTIKOV  KLTTApOV mov  ovopdlovrtot
KVTTOPOTPOPOPAACTIKEG KLTTOPIKECG oTNAAES (cytotrophoblastic cell columns) «at
épyovtal o emo@n pe 1o dafpopévo evéountpro. O TLPNVAG TOV GUYKEKPIUEVOV
AOYVOV eMEKTEIVETOL HEGH OTIG KLTTAPIKEG GTNAES Yo va. TPookoAAnBel oto @Baptd
oymuatifovtag teAikd tig kabnrlopéveg Adyveg (anchoring villi). O tehevtaicg mapéyovv
™V anopoitnTn oTNPIEN TOL AVATTVGGOUEVOD TAAKOVVTIOKOD 16TOV TAV® GTO TOly®o
™m¢g untpag. Ov mepiocdTepeg Adyveg ®GTOGO, daTNPoLV €AEVOEPEG KOPLPES GTOV
LEGOAAYVIO Y®PO amoteAdvTag £tol Tig eAev0epeg Adyveg (floating villi). TIépa amd
OTNPIKTIKN Agttovpyio TV KoaONAopévov Aayvav, ot Adyveg 6to cOLVOAD TOLG eival
vevluveg Yoo TV avtoAiayn aepiov avapueso otn UNTPkn Kot EUPPuikn kvkAoeopia

KaO®¢ Kot T TPOGANYN TOV anapaitnTev Yo 1o Euppvo Bpentikdv ovoidv (Ewkéva 7).
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Umbilical ; ﬁl— Umbilical artery
vein ) X Al -
\ -\— Umbilical cord

Chorionic plate

Chorionic
villus

Decidual septum

Ewkéva 7. Zynpotikny avorapdotact) TG GLHoyopLlak)s KUKA0Qopiag ToV TAGKOVVTA.

1.2.1To gpfpoountpikéd 6pro

To onueio 6mov ot untpikoi Kot ot mpogpyouevor amd 11 PAactokdoTn
eEmeuPpuikol 1otol Epyovtal og Gueomn enagn, yopaktnpiletar og euppvountpikd opto.
[Ipokertar yio pa LoV KLTTAP®V SAQOPETIKOV TOTOV WPE TPOEAEVLON €ite amd
untépa (evOOUNTplo Kot poounTplo) gite and to EuPpvo (tpoeoPrdotn). Ot kvtTapiKol
TOTOL OV OTAVIOVTOL 6TO EUPpvouNTPIKd Oplo eivar 1 eE@Aayvot) TpoPoPArdotn, Ta
@OopTIKG KOTTOPA, TO KOTTAPO TOV UNTPIKOD OVOGOTOINTIKOV GUGTHHATOC, KAOMS Kal To

KOTTOPO TOV SOLOVV TOVG EVOOUNTPLOVS adEVES Kot ayyeia kKat To pvountpo (Ewkova 8).
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Ewéva 8. Xympotikn omekovien TNng 16T0A0Yiog TOV gufpvopnTpikov opiov. Ot
TAUKOVVTIOKEG AQYVEG KOAADTTOVTIOL OO TNV GLYKVLTIOTPOQOPAGoT (€€ oTiY0C KLTTAP®V)KAL
™V KVTTaPOoTPoPoPractn (éow). To oTpdua kabe Aayvng mepiéxetl euPfpouikd ayyeio, wvoPAacTEG
Kot epfpouika pokpogayo (kvttapa Hofbauer). To untpikd aipo 6Tov LEGOAAYVIO YOPO QTAVEL
oTOV  TAOKOOVIO HECH TV UNTPIKOV  OTEWPOoEWDV apmmpidv  (A). H Aoayvot
KUTTOPOTPOPOPAAGTN  OVEAVETOL  E0TIOKG  OTIS KOPLEOEG TOV  KouOnAouévov  Aayvov
oymuatifovtag tig kKutrapotpogofractikég kodaves (CT). 1o guPpvountpikd 6p1o, o1 KOADVES
avtéc oynuatilovv éva kotd TOMOLG ovveyduevo kaivupa. Amd avtég Tic Béoeic m EAT
gweépyetal oto eOuptd g ddpueon EAT (T) yo va meptPdirel Kol vo KOTOGTPEYEL TO UVIKO
1070 TOV UNTPLLOV apTNPL®V KOl VO TOV OVTIKOTOOTNOEL pe waddeg VAo (F). H evdayyeiakn
EAT (E) petoxwveitor mpog o KAT® 6TIC apTnpieg avitkabiotdvtog to eviodnAitakd kouttapa. H
EAT otévetl péyxpt 10 é0® HLOUNTPLO OOV GLVTNKOVTOL KOl oynuotilovy Ta yryaviiaio KOTTopo
oV €6a@ovg Tov mhakovvta (GC). Kdatw kot de€id mapovaialetar og peyébovven 1o oTpdUO TOV
gvoountpiov oto gupfpvountpikd 6pro. Atakpivovtot to kutTapa ¢ otapeong EAT (T) petalo
TOV peydlov otpopotikdv kuttaponv (S). Ta untpikd Agvkokvttapa weptiapPdvovv to uNK
kottapo (K), pepikd pakpoedyo (M) kot Aiya T-kottapa (L).

1.211 Ta xkvtrapa 100 gufpoopunTpikov opiov

O1 6tNAeg TOV TPOPOPAACTIKMOV KLTTAP®V GTIC KOPLPES TOV KAONAOUEVOV AayvdV
divovv yéveon omv eolayvoty TtpopoPrdcotn (extravillous trophoblast) (EAT)
(Pijnenborg et al, 1981) (Ewoéva 8). Mg tov 6po EAT yapoktnpiCovtar O6ia to
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tpo@oPracTikd KOTTOpA To omoin Ppiokoviar €£m amd TG TAOKOLVTIOKEG AQYVEG.
[Ipdxettar yio xOTTOPO TOL €YOVV YAGEL TNV KAVOTNTO VO, TOAAATAaGLAlovTol, OAAG
daBétouv ™V kovotTNTa va d1E16dVOVY GToV UNTPlkd 1610 eOAvovtag oe Pabog g to
¢om tprtnuoplo tov pvountpiov. H EAT Swakpivetar og 000 kvuplovg mAnbvcpots: (o)
™V owdueon tpopoPrdotn (interstitial trophoblast), n omoia die16ovEL 6TO d1AUECO 16TO
™G WTPag ONAadn To POaPTO, PTAVOVTUG MC TO £6M® TPLTNUOPLO TOV HvounTpiov, kot (B)
™mv evoayyelokn TpogoPAdotn (endovascular trophoblast), n omoio elGépyetar Kat
petakiveitor péoo otig puntplaieg apmmpieg aviikabiotdvtog otadlakd to evooONALo
tovg. Ta kuTTOpa ¢ dtdpeons EAT mov @tdvouv 6To HLOUTPLO, GUVTNKOVTOL HETOED
tovg oynuatifoviag to yryavtiaio k0TTOpA TOL £04QPOVE TOL TAaKoVvTa (placental-bed
giant cells).

O inBvouoc e EAT eEaocparilel ag’ evog v 16(vp1N TPOGPVGT TOL TAAKOVLVTO
—Kol apo TV amapoitntn otpiEn tov eUPpvov— ot UNTPa, 0Q’ ETEPOL TNV ENAPKELN
G OaTIKNG mopoyns mpog 1o EuPpvo. To televtaio emrvyydvetor pHE TO
LETACYNUOTIOUO TOV untpltoaiov omelpoeddv aptnpiov (Pijnenborg et al, 1983). H
otbpeon tpoPoPALoTN TEPIPAAAEL TAL TOLYDOUATO TOV UNTPLAI®OV AYYEI®V KAl OV UUETEYEL
OTNV KATAGTPOPN TOV Huikoh Tovg 1oto¥. [Hapdiinia, £xel dwatvmwbel 1 vdbeon ot
évag vronAnBuopdg g dtapeong Tpo@oPAractng, akoAovdel éva mapakAddl TNG apy kNG
000V dldpeons dieicdvong, Yo va JlOMEPAGEL TO TOLYMUATH TOV TOPOUKEILEVOV GTO
euppvountpikd 6pro aptnpldv kot va e16éABel otov avdd tovg (Hees et al, 1987; Kam et
al, 1999; Blankenship et al, 1993). [Tiotevetar dnAadn, 6Tt To KOTTAPO TNG EVOAYYELOKNG
TPOPOPALCTNG OAVIITPOSHOTELOVY &V TEAKO GTAO0 OLLPOPOTOINCNS TOV OLUUECOV
TPOPOPAACTAOV, TOV TPOEPYOUEVOV  OmO TIG KLTTAPOTPOPOPAACTIKES KOADVEG
(Pijnenborg et al, 1983; Damsky et al, 1992; Fisher et al, 1993) (Ewoéva 9). Exei, n
gvoayyelakn mtAéov tpopofArdotn avtikabiotd ta evoodnhakd kouttapa. ITapdiinia, n
evoayyelokny TpoeoPractn emmopatiel tov avAd TOV UNTPiOV  apINPLOV  UE
AmOTEAECHO VO TOPEUTOOILeTAl M| PO TOL PUNTPIKOV OUUATOG TTPOG TOVG LEGOALYVIONG
YDOPOVS KATA TO HEYAADTEPO UEPOS TOV TPMTOL TPLUVOL TG eyKvpoovvng (Hustin et al,
1987; Jauniaux et al, 1991; Jaffe et al, 1993; Burton et al, 1999). H mAnpng é&vapén tng
guppvounTpikig KukAopopiog cvufaivel mpog to T€hog Tov TP®TOL TPLUAvov (10" pe
12" gBdopdda), pe TNV ATORAKPLVGT TV TPOPOBAUCTIKOV «Toudtovy. H dtadikacia
avtn eEaoc@aiilel v mPooTAcics TOL TAAKOVVTIA amd TO 0&EWMTIKO OTPEC KATA T
TPOTA GTAOLN TNG OVATTVENG TOV, OTOTE Kol eivor dlaitepa gvdilmtog (Watson et al,

1998). O petacyNUATIGUOG TOV UNTPLOLOV GTELPOEWDOV apTNPLOV glvol Kaiplog yia tnv
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OMOAN avATTLEN TOL KVNIOTOC. To TEAKO amoTéAeopa ival N SIAUETPOC TOV ayYEI®V Vo
aVEAVEL EVO 1 EVOOTIKOTNTA TOLG VO EAATTOVETOL onpovtikd. Me tn opdon tng EAT oto
GUVOAO TNG, Ol UNTPLOiEG OTMEPOEDELG apTNPIlEG UETATPEMTOVTOL GE GCMOANVES YOUNANG
EVOOTIKOTNTAG TTOV £XOLV TNV 1IKAVOTNTA VO AVTOTOKPIVOVTAL GTIG 0A0EVa avEAVOUEVES
anotnoelg aipatog e euPpvomiakovvtikng povadog (Pijnenborg et al, 1980; Brosens
et al, 2002; Kam et al, 1999).

villous

colum

&)
)\

Ewovo 9. Tynpotikn amsikovien tng smikpotovoog Otopiog yia tnv mpofigvon Tng
gvoayyswokng tpogofractns. Ta PéAn amewkovilovv tnv mopeion mwov akoiovBei m EAT
d1e1o6vovtog 010 d1apeco 16to (PHaPTHS, LVOUNTPLO) KOl 6T ayYeia.

H avtidpaon g eBaptomoinong, onAndn g d10popoToincmg TOV GTPOUATOS TOL
gvoountpiov oe @Oaptd, PpiokeTal KAT® amd TOV EAEYYO TNG TPOYESTEPOVNG Kot gival
Kkaipla yio TV emtvyio g epevtevons g Practokvotng. O TOTOE TOV KLTTAPOL TOL
npokvTtel ovoudletor @Oaptikd orpopatikd kottapo (Ewkéva 8). Evag onuovtikdg
aplOUOg dEOOUEVOV OYETIKA HE TO YOPOKTNPLOTIKA Kol TN AETOvpyio TOV KLTTAP®V
avToOVv €xel avakowvmbel éwg onuepa (Brar, 2002). Eivar mAéov capég 0TL 0 ¢OapTOC
Aettovpyel ocav éva evookpvég Opyavo mapdyoviag TANOdpO oppOVOV, aVENTIKOV
TOPAYOVTOV, WVTIEPAELKIVOV KOl GAAOV KLTTOPOKIV®OV, TOAAEC HLOALGTO OO TIC OTOiEg

ATOVTOVTOL PVGLOAOYIKA GTO OVOGOTONTIKO cvotnuo. Me tov TpOTO avTd ToTEVETUL
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0Tl Ta @OOPTIKA KVUTTOPO £YOLV ONUAVTIKO pOAO otnv pOOmon Kol Tpoaymyn g
ELPVTEVONG OAANAETOPDOVTOS TOPAKPIVMOS OAAL KO LE GUEST) KVTTAPIKN ETAPT TOGO LE
TO. OVOCOTOMTIKG KOTTOPA TOV POopTOD 6060 Kot pe T detedbovoa EAT (Dunn et al,
2003).

To gvdéountplo tov avlpdTov ELA0EEVEL Evay onUavTIKO aplOud AevKOKVTTAP®V, O
omoiog petaPdiietal Katd ™ otdpkela Tov Kataunviov kokAov (King et al, 2000). Ztnv
TOPOUY®YIKN GAcT Tov gvdountpiov, to AgvkokVvtTapa amotelovv mepimov to 10% tov
KLUTTAP®V GTO GTPMOUO, GTNV eKKPLTIKN @don t0 20% evd ota TpdTO GTAdO TG KONONG
0 apuog touvg avePaivel oto 30% TtV KvTTApOV TOV EOapTov (Bulmer et al, 1991). O
UEYOADTEPOC AEVLKOKVTTOPIKOG TANOVOUOG Tov evdountpiov, amoteAeitor amd KLTTAPO
evolkovg @ovelc (natural killer cells, NK cells) mov ovopdalovtar untplaio NK kdttapa
(uterine NK cells, uNK cells). Ta kbdttapoa avtd cvvietodv wive omnd to 70% Tov
TANOVGHOD TOV AVLKOKVTTAP®V Tov Ppickovtal otov EHapPTd KOTA TO TPHOTO TPiUNVO
¢ eykvpoosvvne. To vrorowmo 30% amotereital and To paKpo@dyd Tov TAakoHVTa Kot
AMya T Aegpgoxdtrapa (mepimov 20% wor 10% 1OV CLVOMKOD AEVKOKLTTAPIKOV
ninBvouov avtictorya) (Ewkéva 8).

AVeEQPTNTOC TOV EMUEPOVS AEITOVPYLOV TOVL KAOe €vOG amd TOLG TOTOLG
KUTTAP®V 7oL ovevpiokovial oto gufpvountpikd Oplo, pio CNUOVTIK TTLYN NG
oradkaciog g mhakovvtomoinong eivat n dnuovpyio evog HIKPOTEPIPAAAOVTOG 1KOVOD
VO, TPOAYEL TNV KLTTOPIKN AVATTUEN Kol vo Kataoteidel Tig emPraPeic pAeypovaodelg

AVTIOPAGELS TOL LVOGOTOUNTIKOD GUGTILOTOC.

1.2.1.2 Mwkponepifdirov oTnyv mEPLOYN TOV ERPPLOUNTPIKOD 0piov

To tomkd mepifdriov otnv meployn Tov gufpvountpikod opiov yapaktnpiletar
Oyt wévo amd TNV mOPovsia TOV da@OPOV KLTTAPIKOV TOTOV OAAL Kol OO TOVG
010AVTOVg mapdyovtec mov mapdyovrar ekel. H mapayoyn xar ot dplcelc ToV
KUTTOPOKIVAOV GTNV TEPLOYN TOL EUPpLOUNTPIKOL 0piov gival onpavTikd yio T pOOuon
G AVATTLENG TOV TPOPOPANCTIKOV KLTTAP®V, TN d0POPOTOincn Kot TN 01EiGOVeN TOLG
(Simon et al, 2000; Formby 1995). Xt @UGlLOAOYIKEG KUNOELS, EMIKPOTOVV Ol
avTipAeypovddelg Th-2 kuttapoxiveg (Wegmann et al, 1993; Aschkenazi et al, 2000) pe
ATOTEAEC O 1] 1GOPPOTiA HETAED TPOPAEYLOVOIDV KO OVTIPAEYLOVMOI DV KVTTAPOKIVOV
va Bewpeitor kaBoplotikng onpociog og mpog Tnv emtvyn éxPacn pag KONONG.
[TioteveTal OTL Yo T QULGLOAOYIKN AVATTLEN HlOG KOMONG, 1| TOAPAYDYN PAEYLOVOIDV
KUTTOPOKIVOV, Ommg M wvtepAevkivn-2 (IL-2), 0 mopdyoviag vEKP®ONG TOV OYK®OV-Q

(TNF-a) ka1 n wvepeepovn-y (IFN-y) kotactéAdetal, Evd 1N TOPOY®YH OVTIPAEYLOVOIDV
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Kvttapokveav, onwc 1 IL-4, IL-6 war IL-10 emav&averon (Wegman et al, 1993).
[MAaxovvtiakoi kot @Baptikoi 1otol amd @uLoOAOYIKEG KuNoels €xel Ppedel OT1
ekppalovv 1060 mpo- 660 Kal avil-QAeypnovddelg kvttapokiveg (Hanna et al, 2000;
Tranchot-Diallo et al, 1997; von Rango et al, 2003; Bennett et al, 1998). Qotoc0, o1
npoereypnovmdelg Th-1 kuttapokives gaivetal va gival dvvntikd emPropeic wg mpog v
éxfaon pag kodmong, av AdPooue veoyn 6t 0 TNF-a 1 n IFN-y éyovv oyetiotel pe
npdéwpo toketd (Casey et al, 1989; 1990; Yoon 1996). ITapopoimg, usiwpéva enineda
eBaptikedv IL-4 kar IL-10 €yovv mapatmpnbel oe yovaikeg pe avelnynteg kab’ €&
amoPrég (Casey et 1990).

Toa KOTTOPO TOL OVOGOTONTIKOD GLOTHUATOG, €01KA TO LOKPOPAYW, OTOTEAOLV
g KOplo YN KLTTUPOKIVOV KOl ALENTIKOV TapayOvVI®V KOl GUVEIGPEPOLY GTN
dtatnpnon eropkovg teoppomniog peta&d Th-1 kot Th-2 kuttapokvdv 6Ny TEPLoy Tov

euppoountpikov opiov.
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1.3 H anémtmon

O 06pog «amdéTTOON» €ivol GLVOVLUOG TOL TPOYPUUUATIGHEVOL KLTTOPLKOV
Bavatov, mov ekepaler ™ pvOopevn  evepyomoinom  €vOg  TPOLTAPYOVTOG
Tpoypaupnatog  Boavdtov  k@OKomompévov 6To  YEVETIKO VAkO6. H  amomtwon
avayvopiletor oG éva ONUAVTIKO GTOLXEI0 GTNV OTOUAKPLVGT KLTTAP®V OV £YXOLV
ektebel og ToEKOVG TapdyovTeg KABMS Kol otV avAaTTuén Kot daThpNno”n TS OOUNG Kot
opyavmons Tov daedpov otov (Kerr et al, 1972). H andntowon £xel popporoyikd kot
Broymuikd yopaKInpioTikd Sl@opeTIKA amd TN vékpwor. Ta kvTtapa mov nebaivovv ce
amOKPLoN G€ 05D TPOLUOTIGHO KOl KOTOGTPOPY] 16TOV, VTOKEWVTOL GE VEKPWOOT KoL
TOPOoLG1LAloVY TOIKIAEG LOPPOAOYIKEG SLOPOPOTOMCELS. TVTIKA TO KOTTOPO ALEAVEL OE
O0yKo, OloppnyVOETAL 1 KLTTOPIKY HEUPPAVN Kol TO KUTTAPIKO TEPLEYOUEVO
aneELEVOEPDOVETAL GTO HEGOKLTITAPLO YDPO TPOKAADVTOS (QAEYLOVADON avTidpoom Kot
vékpoon mopakeipevav kuttdpov (Ewéva 10).

Xe avtiBeon pe v vékpwon, M amOTTOON YopaKINPileTal ®G «GIOTNAOSH
KUTTOPIKOG Oavatoc. MeAéteg pe MAEKTPOVIKO HIKPOGKOTIO €YOLV OTOKOALYEL TO
wlaitepa popeoroykd yopaktnpiotikd g andéntwong (Kerr et al, 1972; Searle et al,
1975). 1o npdta otddia Tapatnpeitor GOUTTLEN TG ¥ POUATIVIG, 1 0ol EVOVETAL GE
TUKVEG LALES LEGO GTOV TUPNVA. XTT GLVEYELX TO KUTTAPOTAACLO GUPPIKVAOVETAL KO TO
opyavidlo TOL KLTTAPOV GUYKEVIPAOVOVTIAL GTOV OL0PKAOG UELOVUEVO OYKO TOV KLTTAPOV.
[MToapaAinia xbvovtor to eedikevpéva  pepPpavikd  otorgeio TOL  KLTTAPOVL,
(Likpordyveg, GOVOEGHOL e YEITOVIKA KOTTOPA) KOL 1) ETOPN TOV UE YELTOVIKA KOTTOPO,
Kot 10 KutTapoOmAacpa yivetar kevotommoeg (blebbing). To mupnvikd mepifAnua tov
KUTTAPOL CUGTPEPETAL KOl TEAKA OLOGTATOL OE EEXWPLOTA TULLOTO, TO OO0 dLOYEOVTAL
oto kKuttapomiacuo. H kuttaponmiacpatikny pepppdvn eniong cvotpéepetor e TeAKO
OTOTEAECUO TO OYNUOTIGUO HEUOVOUEVOV  OKEPOI®V TUNUATOV 7ov ovoudlovral
OTOTTOTIKA GCOUATIO KOl TEPLEYOLV TO OLAPOPE. GLOTATIKA TOL KvTThpov. Ta
OTOTTOTIKA GCOUATIO TEAOS QAYOKVLTTOPAOVOVTOL KOl KATAGTPEPOVTOL TOXEMS Omd To
YEITOVIKA KOTTOPA.

[Tépa amd Tig popeoroyIKEG aAAayEC, M OladiKacio TG AMOTTOONG dlakpiveTol
amO GLYKEKPIUEVEG PLOYMUIKES OALAYEG OTIG OTTO1EC VITOKELTAL TO AMOTTMOTIKO KUTTApO. H
TAEOV YOPOUKTNPLOTIKN ATO OUTEC EIVOL O KOTOKEPUATIOUOG TOV YEVAOUOTOG TOV KVTTAPOL

oe oAryopepn tov 180-200 bp. To @owvopevo avtd amotelel KeEVIPIKO YVOPIOUA TNG
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ATOTTOOTNG KOl Y0 TO AOY0 avTd 1) EVTIOMIGT TOV KOTOKEPUATIOUEVOL 6€ oAtyouepny DNA
€VOG KLTThpOoV, TO Tavtonolel cav anontmtikd (Wyllie et al, 1987). Ilapdiinia pe tov
KOTOKEPUATIOHO TOV YEVOUOTOS, €voc HEYOAOG aplOpdg TPOTEIVOV TOL KLTTAPOL
OlOTOVTAL TPOKEIUEVOD VO TPOYWPNCEL 1 dladiKacio NG OMOTTOONG. ZNUAVTIKY
eniong Bewpeitar N o&ivomoinom 1oV KLTTAPOTAAGLATOS, THAVOV amd TNV EvEPYOTOinom
eoptopevov and to pH evldpwv (Meisenholder et al, 1996). Téhoc, avapeca ota
ONUAVTIKG Bloymukd xopakInploTikd NG anOTTOONG, GLYKATAAAEYETAL 1] OVAGTPOOPN
otolelov NG  KLTTOPOTANGUATIKAG  HeUPpdvng Kol  GUYKEKPIUEVO — TOV
ewopatdvicepvav. Ta pépia avtd Quoloroyikd Ppiockovial 6to €60 TETAAO NG
dloting pepPpdvng, aArd petakivovvtor oto €€ amd ta TPOTA UOMG OTAdML NG
AnOMTOONG WE OMOTEAEGUO VO EVOOMVETAL T QPUYOKVLTTAPMOON TOV OTOTTOTIKOV

kvttapov (Fadok et al, 1992; Schlegel et al, 1993) (Ewéva 10).

NORMAL
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CELL CELL

Reversible 1'r;
injury ‘.E_
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Ewkéva 10. Zympotiki] oma€KOvVIion] TOV KUPiOV YEYOVOTOV TG VEKPOGNS KOl TG
ATOTTMOONG.
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1.3.1 Mopuokoi pnyavicpoi g axdmTT®ong

H dwadikacio TG andntmong eAEyyeETAl avoTnpd amd cvykekpluéva yovidla. Exet
weptypopel  éva WANOOC  HOPLOKAOV  OTOTMTOTIKOV  HOVOTOTI®V  TOL  OTOid
AAANAOJOTAEKOVTAL KOTO TPOTO TOV KOOIGTA adVVOTN TNV TEPLYPOUPN TOVG EeXOPLOTA.
Alokpivovtal 600 KOPLOL ATOTTOTIKA LOVOTTATIO, TO £vdoyevEC Kat To e€myevéc (Ewkova
11).

To &vooyeVEG amonMTOTIKO HOVOTATL gvepyomoleital and kdmola Stotapayn oTnv
OUO1O0TACT TOV {310V TOV KLTTAPOV. XTO HOVOTATL ALTO TO HITOYOVOIPLO £XOVV KEVTIPIKO
poro kot YU avutd yopoktnpileton Kol ®g prtoyovoplakd povomdtt. Otav do00el to
epédiopa amd £va amonTOTIKO GO, TO UITOYOVOPLA ATEAEVOEPDOVOLY ATO TO ECMTEPIKO
TOVG W0 GEPE omd TEMTIOW TOV GLUTEPILAUPAVOLY TO KLTOXPOUO C KOL TNV
SMAC/Diablo (Ashe et al, 2003; Du et al, 2000; Verhagen et al, 2000). Ta popio. avtd
EVEPYOTOLOVV GLYKEKPIUEVEG TPMOTEACES, TIG KOAOTACEG, Ol OMOIES QAMOTEAOVV TIG
npoTeiveG-ekTEAEGTEG NG  amomTwong. Emiong, ot proyovoplokés  mpwteiveg
gvePYOTOLOUV TOV Tapdyovta emoymyns tng anontwong (AIF, apoptosis inducing factor),
0 0T010¢ UETAVAOTEVEL GTOV TVPNVO KOL TPOKAAEL TOV Katakeppatiopnd tov DNA (Susin
et al, 1999; Lorenzo et al, 1999).

To eEwyevéc povomdrtt evepyomoteitor pe 1 ovvOeon poplov-onudtov oe
VTOO0YElG TNG KLTTAPOTAACUATIKNG HEUPPAVNG TOL OTOTTMOTIKOV KLTTAPOV, TOLG
Aeyopevoug «omodoyeic Bavatov» (death receptors, DRs). Ta dvo kaAvtepa pehetnuéva
povtéra eivar tov vrodoyéa Fas pe tov mpoodétn FasL (Fas Ligand) kot tov vrodoyéa
TNFR pe tov npocdétn TNF (Tumor Necrosis Factor). H cOvdeon tov npocdétn pe tov
VTOO0YEN TOV, TPOKAAEL TNV AUEST EVEPYOTMOINOT HOPIOV OTO EGMOTEPIKO TOL KLTTAPOL
(kaomdoec, IKK-inhibitor of NFkB kinase complex) kot tnv £évapén oamontotikdv

onuatodotik®dv povoratidv (Kaufmann et al, 2001; Hengartner et al, 2000).
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Ewkéva 11. Meprinntiky mapovoiacn tov eEmyevovg (death receptor pathway) kor Tov
gvooyevovg (mitochondrial pathway) aront®TiK0V povomaTiov.

1.3.1.1 H owoyévewn Tov Bel-2 tpoteivov

O1 mpoteiveg g owkoyévewng tov Bel-2 mpoteivov dwaxpivovior e avti-
arontotikég (Bel-2, Bel-xL, Bel-w, Mcl-1, BOO/DIVA, Al/Bfl-1, NR-13) kot mpo-
AmTONTOTIKEG TpwTEIveS (Yopilovtal TepaItépm G€ dVO OUADES, AVTEG TOV TEPLEXOLV TIG
neproyés BHI, BH2 xatr BH3: Bax, Bak, Bok/Mtd kot avtég mov mepiéyovv pdévo t BH3
neployn: Bid, Bim, Bik, Bad, Blk, Hrk, Nix, BNip3, Noxa, PUMA). Ot nepiocdtepeg
Bcl-2 npwteiveg mepiéyovv téccepa kowva tunquata, to Bel-2 homology (BH) domains
1-4 (BH1, BH2, BH3, BH4). Ta tuquata BH1, BH2 kot BH4 givatl anapaitnta yo v
OVTl- OMOTMTOTIKY OpAcT] TOV TPpOTEivedV, ev®d to BH3 yio v mpo-amontwtiky opdon.
Eniong, oyeddv oAiec ov Bel-2 mpoteiveg mepiéyovv éva vdpopofo C-teAkd TUNHO TOV
moTeEVETAL OTL €lval amapoitnTo Yoo T GVVOESH TOVG UE TIS EVOOKVLTTAPLES UEUPPAVES

(Hengartner et al, 2000).
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O unyoviouog dpdong tov Bel-2 mpoteivov eival wiaitepa mepimAokog Kot Ogv
€xetl drorevkavOel TApws. Ta mentida avtd Exovv v 1310TTO Vo opodipepilovtal 1
va etepodipepifovtal peta&d tovg Kot @aivetor 6tL pe avtdv tov Tpdmo pvBuiletor n
opaon tovg oty  anontworn. Ot 7mpo-amontoTikE mpwteiveg Bax kot Bad
etepodpepilovrar pe 11¢ avti-amontowtikég Bel-2 kot Bel-xL (Reed et al, 1997). H
avoloylo avapeco otnv Ekepaocn ¢ Bel-2 kot tng Bax @aivetal va givatl éva kpioipo
onueio yw v anontoTikny dadikacia. Ot avii-amontowtikég npoteivec Bel-2 ko Bel-
xL ocvvdéovtor kot pe GAAeG TpmTEIVEG €KTOG OO TO TPO-OTMOMTOTIKA HEAN TNG
01KoYEVELnG, YEYOVOS Tov mBavOV amotelel TUUO €vOG PLOUIOTIKOD UNYAVIGHOD NG
Broloykng opdong Tov tpoteivadv avtov (Hacker et al, 1995).

Ot avtr-arontotikég Bel-2 npoteiveg xpnoiponotovy d1dpopovs unyavicpovs yio
Vo TPOGTATELGOVY T KVTTOPO 0md To. KVTTapoToEika epebicpata. Or Bel-2 kot Bel-xL
OpovVV ooV KOVAALN, UETAPEPOVTOS LOVIO KOl TPOTEIVEG UECH TOV HEUPPOAVOV TOL
kvttapov (Muchmore et al, 1996). 'Etot, givot mbavo ot mpoteivec Bel-2 va Aaupdvovv
pépog otnv Obvolln mopwv ota ptoxdvopla («megapore» openings) Kol GTNV
anelevbépoon mpwteacmv (Kvtdxpopa ¢, apoptosis-inducing factor), ot omoieg
gvepyomolobv v anontoon. Emmpochbeta, pe ™ didvolén towv mdpwv 6to pitoyovopia,
nopdyovtor eievbepeg pileg ofvydvov kot ameAevfepdVOVIOL GTO KLTTUPOTANGLLO
armodnkevpéva 16vTa Ca?* kot pitoxovoplakég mpwteiveg. H anelevbépmon tov popiov
aVTOV  0o0MNyel otV gvepyomoinomn  TOV  MPOTENCOV  KLOTEIVNG-OOTOPAYIVIKOD
(Kaomdoeg), To LOpLa-eKTEAEGTEG TNG anmdnt®mons. 'Exel mpotabel 611  vepékppaocn g
npoteivng Bel-2 avayortifer ) d1dvolén omdV oIV UITOYOVOPLOKY UEUPPAVT], EVD
avtifeta n vrepékppaocn e Bax v av&dvetl (Susin et al, 1996). IIpénel va onpeiwOel
ot M vepékepaon ¢ Bel-2 11 g Bel-XL avactéldel v tpo-amontoTikn dpdon tov
Bax. ITapaddémc, £xel avaeepbel 6TL peydin mocodro g npwteivng Bel-2 umopei va
eMAyYEL TOV KLTTOPKO OAVOTO O OPLOUEVES TEPIMTAOGELS. AVTioTOl0, OVENUEVEG
GUYKEVTIPOGELS TV TpTeivdv Bax katr Bak éyovv kot xvttapompootatevtikny dpdon,

AVOOEKVVOVTOG £TCL TNV TOALVTAOKOTNTA TOV cvoTpatog (Yuan et al, 2000).

1.3.1.2 Owvkoondosg

Ot kaomdoeg amoTeEAOVV U0 OIKOYEVELN EVOOKVTTAPLOV TPOTEIVAOV TOV EVEXOVTAL
TOG0 otV eKkKivnon 660 kot otV ektéAeon g andmtwons. Ovoudloviol KaoTaoeg
O10TL elval €01KEG MPpWTEACEG UE OTOYOVS KOTAAOmO Kvoteivng (cysteine aspartate-

specific proteases, caspases). AlOKPIVOVTIOL G€ KOOTAGES EKKIVNTEG KOl KOOTAUGEG
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ekteleotéc. H evepyomoinon tov tedevtaiov avagépetor cvyvd cav to onueio tov
povomatioh 6Tov To KOTTOPO Eival vwoypewuévo va odnyndel oe andntwon. Emc onuepa
gxouv avayvoplotel 14 xaomnboeg oto OnAactikd, amd Tig omoieg 11 opdloyeg
napovctalovtar otov dvBpwmo (Ashe et al, 2003). Onwg ko GAleg mpwTedoeg, ot
Koomdoeg ovvtifeviar ¢ avevepyd mpoévivpo kot dtabétovv TpEg TEPLoYES: Eval
OULVOTEMKO (KPO OV TOIKIAEL GTO UWAKOG KOl TNV dAANAovyia TV OpvoEEmV Tov, pia
pueydin vroopddo (MB ~20 kDa) kot pa pkpn vroopddo (MB ~10 kDa). Ot kaomdoeg
ekppalovtor wg mpoévivpa Kot wplpndlovv oe TANP®G AEITOVPYIKEG TPWOTEAGES He dVO
dtadoykd yeyovota tpmtedivons. ‘Exovv tnv tkavotnta vo avtd-gvePyomolovvtotl 1 va
EVEPYOTOLOVVTOL OO GALEG KAGTAGES, GTA TAOICLO EVOG KATAPPAKTT AAANAETIOPAGEW®V.
Ot KaomhoeG-eKKIVNTEG EvepyomotlovvTol gite amd 10 gvdoyeveg, elte and to e&myeveg
amonTOTIKO povomdtt. Ot vmodoyeic Bavdtov pe 11 Pondeia mpdobetwv popiov
gvepyomolovv Tig kKaomaces 2, 8, 1 10, evd €vO0YeEVY] ATOTTOTIKA CNUOTO KOATOANYOLV
otnv gvepyomoinomn s kaondong 9. H evepyomoinon t1ov Kaonac®V-eKKIVNTOV €lvol T0
TpOTO PrpHo  €vOG avoTNPA  EAEYYOUEVOVL, UM  OVTIGTPENTOV, OVLTO-EVIGYLOUEVOV
TPOTEOAVTIKOV povomatiov. Ot Kaomaoec- eKKIVNTEG €lvol IKOVES VO EVEPYOTO|GOLV
TOCO TIG KOOTAGEG-EKTEAECTEG OGO KOL TIC 101G EVIOYVOVTAC £TCL TOV KOTOPPAKTN TNG
EVEPYOTOINGNG OVTNG TNG OLKOYEVELNG TPMOTEOCAOV. XVVERTMG, 1| EVEPYOMOINGTM TOV
KOOTOCOV-EKTEAEGTOV €lvor kowr 1660 Yo t0 €€@yevéG OGO KOl Yo TO €VOOYEVEG
povondrtt (Ashe et al, 2003). 'Eoc onuepa, €xel avayvopiotel évag peyarog aptOuog
poplov-oté®V TOV EKTEAECTOV Koomac®v. Ev ovvropio, HECH TPOTEOALTIKOV
OadKOGIMV, 01 KACTAGES EVEPYOTOLOVV E1TE AVACTEALOVY TPMOTEIVEG-GTOYOVS Ol OMOiEg
€YoV CNUOVTIKOVG POAOVLS GTN O1OTPNON NG KLTTAPIKNS popeoloyiag (Sahara et al,
1999; Kothakota et al, 1997), otov xvttapikd Bdavato (Clem et al, 1998; Cheng et al,
1997), oto petaporiopnd tov DNA (Sakahira et al, 1998; Enari et al, 1998), ot pvOuion
0V kvTTOpKoV kVuKAoL (Levkau et al, 1998; Zhou et al, 1998) kot otnv evdokvtThpLa

onupatodotnon (Widmann et al, 1998; Rudel et al, 1997).

1.3.1.3 To cvotnpo Fas/FasL

To Fas/FasL cOotnua givor amd ta théov peletnuéva cuoTHHaTe Tov oyxeTilovTal
pe v anéntwon. O vrodoyéag Fas eivar pa dropepfpavikn tpoteivn tomov I peyébovg
~ 45kDa, n omoia aviKel 6TV LVIEP-01KOYEVELN TV VTodoxEwv Tov TNF (TNFR-1, Fas,
CD40, CD27, RANK, TRAIL). Ot vrodoyeic avtoi £xovv mapamAncieg doUég Kat pio

gvookvTTapikn aAAniovyio oto C-1eAkd Gkpo TOL popiov mov KaAeitol «oaAAniovyio
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Bavatov» (death domain, DD). Evepyomoinon twv vmodoyéwv avtdv amd TOVg
TPOGOETEC TOVG EMAYEL OMONMTMOOCT GTO KVTTAPO TOV PEPEL TOV EVEPYOTOINUEVO VTTOOOYEM.
2y wepintwon tov vrodoyéa Fas, o mpocsdétng ovopdletar Fas Ligand (FasL) kot givat
pwa dStapepPpavikn tomov Il tpwteivn (Suda et al, 1993).

Me v mpoécdeon tov FasL otov vmodoyxéa Fas, o tedevtaioc tpiuepiletar Kot
EMAYEL TO CYNUATIGUO TOL GULUTAOKOV TOL ONUATOJOTEL TNV €may®YN TOL Havdtov
(Death Inducing Signaling Complex, DISC). To oounmloko avtd omoteAeitonr amd To
nentiown Fas, FasL, FADD (Fas-associated death domain protein) kot tv xacmdon 8 1
10 (Kischkel et al, 1995). AxkoAoVOm¢, 0 OALYOUEPIGUOG TOV OVOTEP® EKKIVITOV
KOOTOCMV 00MNYEL OTNV TPOTEOAVTIKY] TOLG EVEPYOTOINGN KOl GTNV EKTEAEGY] TOL
ATOTTMOTIKOV TPOYPAULOTOS LE TNV EVEPYOTOINGON EMOUEVOV TTENTIdIOV-6TOY®V (Wajant

et al, 2002) (Ewova 12).

DD

Pro-Caspase 8

TYPE Il TYPE I

Caspase 8 / \
i Caspase 8
Caspase 3 /
Mitochondria

ApaF-1 % Q‘
Cytochrome ¢ Cagpasad “ ( Caspase 7
Caspase 6

Pro-Caspase 9 | onman .
— S e Sed

Apoptosis

Ewkéva 12. Zynpotiki] Topovciast) TOV EVOOKVLTTAPLOV GUGTUTIKAOV TOV GUGTHHATOS
Fas/FasL.
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O emaydpevog and to Fas/FasL ocvotnuo kvttapikog 0dvotog €xet d1bpopovg
pOLovG, TOCO TPOCTATEVLTIKOVG 0G0 Kot em{Nuovg yo. tov opyoviopd (Green et al,
1997). Xvykekpéva, to ovotnuo Fas/FasL mailer onuovtikd poAo 6€ TPELS TOTOVG
QULGLOAOYIKNG AMOMTOONG: otV TEPLPepikn e&dAeyn evepyomomuévov oplpuov T-
Kuttpov katd ™ AEn wag avoooloykne avtidpaocng (Nagata and Golstein, 1995),
OTNV KOTOGTPOPT KLTTAPWOV «OoTOY0Vv» Héow TV T-kuttapotofikdv kot tov NK
kvttdpov (Rouvier et al, 1993) kot otnv €Edheyn QAEYHLOVOOI®V KLTTAP®V OF
avocoloYikd Tpovoutokovg totovg (Bellgrau et al, 1995).

O 1o koAl pHeeTnUEVOG POLOG TOV GLGTNIOTOG OPOPE GTNV TEPLPEPIKT| ATAAOLPN
T- xuttdpV, PO TPOCTATELTIKY O1001KOGI0 KOTA TNV OTola TEPIGOELN AEUPOKVTTAP®V
amopakpOveTol HETE amd pHio OVOGOAOYIKT oaviidpoom. Zav OTOTEAECUA TNG
gvepyomoinong tov T Aeppoxvttdpov, endyetal n ékepactn tov ntentidiov Fas kot FasL
oTNV EMEAVELL TOVS Kol €161 TPOKAAEiTAL ANTOTTOON TOV gvepyomomuévav T-kuttdpaov
pe v petadd toug arlinienidpoon (Green et al, 1997; Singer et al, 1994; Ettinger et al,
1995).

Mo emmpocheTn TPOGTATELTIKY SPAGT] TOL CUOGTHUOTOG €IVOL 1) GUUUETOYN TNV
€E0GPAALOT TOV «AVOGOAOYIKOD TPOVOUIOL» TEPLOYMV OT®G O 0OPOAAUAG, O KEPATOELONG,
0 €YKEPOAOG, 01 OPYELS Kol 1| UNTPa. L& OAEC QVTEG TIG TEPLOYES EKPPALETAL TO CVOTNLO
Fas/FasL kot vroomnpileton 0T1 ypnoiponoteital and ta KHTTOPO TOV AVIIGTOLY®V 1GTOV
Y0, TV TPOGTAGIO TOVG OO Hio EVOEYOUEVN EVIOMICUEVT AVOGOAOYIKY] avTidpacn. Ta
ELGEPYOUEVO GTN TEPLOYN AELPOKVTTAPO KOl KOKKIOKVTTOPO d€YovTal €niBeon amd to
tomika mapayopevo FasL, voiotavtol andntmon kot £161 TPocTATEVETAL O 16TOS OO pid
eAeypovodn avtidpacn kat kotactpoon (Wajant et al, 2002; Abrahams et al, 2004;
Griffith et al, 1996; Bellgrau et al, 1995). Xpnoipomot®vtag 1o id10 cVGTNUA, AVTIGTOLYM
ooLYN amd TO GAVOGOAOYIKO cOOTNUO —em{Ue Y0 TOV OPYOVIGUO LT TN QOopa—
amoKTOVUV O1dQopol TVTOl Kapkivov. Me avtd tov TpOTO TO KOPKWIKA KOTTOPO
TpooTATEVOVTOL Omd TNV KLTTOPOTOEIKY  dpdom  twv  O0mbodviov 1oV OYKO

Aeppoxvttdpov (Houston et al, 2004).

1.3.2H anéntmon oty Tpo@ofiractn

Ta terevtoia ypovia, €xelr avoakowmBel oe €va aplBud peletdv 1 eviomion
ATOTTOTIKOV KLTTAP®V, /KOl GTOIEIOV TNG ATOTTOONS TOGO GTN AYVOTY] 0G0 Kot

otV eE®Aayvoth Tpo@oPAdoT.
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v Aayvotn TpoeoPAdotn moTebeETOl OTL 1 OWOTMTOON £YEL  ONUOVTIKO
@LOLOAOYIKO pOAO 611 dadikacio avavEDMSNS TOV TPOPOPAACTIKOV KVTTAP®V, KOODG
Kol otn dadikacio GYNMUATICHOY TOV GLYKVTIOL, pio dtadikacio Tov yapaktnpilel ™
oVYKLTIOTPOPOPAGSTN. O oYNUATICUOS TOV GLYKVTIOL Qaivetal 0Tt oyetileTotl pe TV
EVEPYOTOINGON TOV EVOPKTNPLOV GTASIMV TOV OTOTTMOTIKOD LOVOTOTIOD GTO LVITOKEIPEVQ
KUTTAPOTPOPOPANCTIKA KOTTApA. [ToapaAAnia, N evepyomoinom TV TEMKOV GTAIWOV TNG
ATOTTOCNG OTN OCLYKLTIOTPOPOPAACTY), £YEL CUGYETIOTEL WE TNV ATOUAKPLVCT TOV
oVYKLTIOKOV KOuPwv (syncytial knots) amd ta cvykekpipuévo kvttapa. H dtadikacio
avty Bewpeital ONUAVTIKA Yoo TNV OVOVEDGT TOV AOYVOTOD TPOPORAAGTIKOD 1GTOV
(Huppertz et al, 1998; Huppertz et al, 1999; Huppertz et al, 2001; Black et al, 2004;
Mayhew et al, 2001). Téhog, éxer avakowvmBel OTL M OWOTTOGCN O©TN AAYVOTH
TPOoPOPALCTN aEAVETOL OTIC dVO T KOWVEG OYETILOUEVEG e TOV TAAKOVVTO VOGOVGS, TNV
wpoekAopyio kot TNV gvéountpla Kabvotépnon e avantuéng. Qotdéco 1 onpoacio Tov
QAWVOUEVOL avTob otV mofogucloroyio T@v dV0 vOowV dgv gival TANP®G YVOOTN
(Smith et al, 1997; Allaire et al, 2000; Erel et al, 2001; Ishihara et al, 2002).

O péioc g amdTTOONG OTNV PLGLOAOYia TG EEMANYVAOTNG TPOPOPAAGTNG, £)EL
TPOCEAKVGEL TO £pELVNTIKO gvilapEpov Ta Tterevtaia ¥ povia. Ta mentidia Fas kot FasL
€xovv evitomotel otV eE@AAYVOTN TPOPOPAAGTN G TAAKOOVTIEG MPMOTOV OAAGL KOt
tpitov Tpnvov (Murakoshi et al, 2003; Uckan et al, 1997; Hammer et al, 2000). H
avTl-amonTOTIKY npwteivny Bel-2 evtomileton kvplowg ota avdtepa TURUOTO TOV
TPOQOPAACTIKOV KOAWVAOV, dNAAON G6TOVS TOAALATAAGIOLONEVOVS TPOPOPALCTES KOl OTO
npoTo BuyaTpikd KOTTApa mOv €yovv ydoel TV wavotnto yuo dwaipeorn. Emiong, 0
moAlamAaclalopevn tpoeofAdotn dev mapovotdlel kavéva onpeio andémtwong M
Ekppaong Tov vrodoyémv Bavdatov Fas kot TNF-R1. Ot tedlevtaiol kvoovv tnv euedvion
TOVG YounAdtepa oto povomdrtt dieicovong g EAT kot ovykekpipuéva otov mpdTo
TANBvoUd TOV BUYUTPIKOV KLTTAP®V TOL £Y0VV YAGEL TNV 1KAVOTNTO TOAAATANGIOGLOD.
21a Babdtepa oTpOpaTo TOV EOAPTOL KOODG Kot 6TO pLOounTplo, gviomilovror Aiyot
pepovopévol eEmiayvatol Tpo@ofAracteg oe teEAKA otddla TG anontwong (Huppertz et
al, 1998; Kadyrov et al, 2003; von Rango et al, 2003). H p06uion tg andntmong g
EAT eivar dyvootn, oArd miotevetal 6Tt T @OApTIKA KOTTOPO KOl TO OVOGOAOYIKA
KVTTOPO TOV EOapTOL Tailovv onuovTiKd pOAo. AVt N aAAnAenidpacn avapesa otV
TPOQOPAACTN KAl GTA UNTPIKA KOTTOPA OVEAVEL TNV TOALTAOKOTNTA TNG pOOUONG TOV
KutTapikov Bavdtov otov mAakovvta (Parham et al, 2004). Oloéva kot av&avouevo

eVOLOQEPOV  amoKTd TO. TEAevTaio YPpOvVid 1 HEAETN TOL POAOL NG EEMAMYVOTNG
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tpo@oPArdotng otnv maboguoloroyio NG TmpoekAauyiog Kol NG  €VOOUNTPLOG
vroAewmopevng ovantuéne. H axpifng, wotdéco, cvumepipopd TV TpOo@OPAACTIKGOV
KUTTAP®V GE€ OVTEG TIG VOOOLG, KOOMDG KoL 1 onuocic g omOnTOONG OTNnV

nabopuoioroyia Tovg arottel TepaTépm depebvnon.

1.3.3 O p6rog TOV poKPOPay®V 611 pUOUIOY TS UNOTTOONS GTV TPOPOPALGGTY

1.3.3.1 H ké0apcn TOV 0TOTTOTIKOV COUITIOV

H gpoeitevon kot n tpopofractikn dieicdvon yapakmpilovrotl amd pio cGuveyn Kot
TPOOOEVTIKY] EMAYOYN OMOTTOONG GTOVG UNTPIKOVS 16TOVG Tov mePPdArovy o KONU
(Piacentini et al, 1994). Katd t d1dpketa ovtig TG TEPLOGOV, TO LOKPOPAY TOV Eival
mopovta ot 0éom epetevong, eivor mOavO péo® TNG QEAYOKLTITAPOONG TV
ATOTMTOTIKOV COUATIOV VO TPOPLAAGGOVV amd TNV ameAevdEpon TPo-QAEYLOVOIDV
KUTTOKIVOV KOl TPO-0VOGOYOVOV  EVOOKVLTTAPLOV  GLUOTATIKOV, Ol0d01KAGIES  TTOL
ovpfaivouv katd tn dgvtepoyevn vékpwon (Ewkova 13). Adym g arlroyevodg vong
TOL TAOKOUVTO, 1 dladlkacia avtn gival avaykoaia yio To KoAmg £xevy Tov gufpovov. Ta
TpoPOPAaCTIKG KVUTTOPO €lvol  @QOPElg TPOTEIVOV  avTlyovikd &EEVOV  TPog  TO
AVOGOTOMTIKO CUCTNUO TNG UNTEPOG Kol €vOexOUeEVN) ameAevBEP®OT, TOVS OV
KukKAopopia ®g oamotérespo kKvttopitkov Bavdtov, Oo pmopovce va embyer M va
eMTAYOHVEL AVOGOAOYIKEG amokpioelg Bavatneopes yia to kOnpa. Etot, n anopdkpuvon
TOV Bavoviov TpoPofAACTIKOV KLTTAPWOV TPV TNV ATEAELOEPOON TOV EVOOKLTTAPLOV
GLGTATIK®V TOVG, £ivar kaBoplotikn yio v pdANYN ¢ euPpuikng andpprync. Ta

LOKPOPAY ATOTEAODV KLTTAPIKO CLOTATIKO-KAEWST 6N dtadtkacia avTn.
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Ewova 13. Enidopacn g kGOapong TOV 0mTOTTOTIKAOV KVTTAP®V ard To poKkpo@dya. A. H
KGOOPOT TOV ATOTTOTIKAOV KUTTAPWOV ETAYEL TNV EKQPOGCT OO TO, LOKPOPAYQ AVTIPAEYLOVOIDV
KUTTOPOKIVOV UE TPOGTOTEVTIKEG OpPACELS oTNV emiPidon ™G TPOEOPAACTNG Kol oTNV
avoGoA0YIKN avoyn. B. AAlayéc oto meptBAALoV TV KUTTAPOKIVADV, G ATOTEAECLLO OVENUEV®Y
EMTESMY ATONTOTIKOV COUATIOV Kol AveETAPKOVE Kdbapong, o 0dnynoel otn dnuovpyio evog
TPOPAEYULOVMDIOVE UIkpomePPaAlovTtog pe ocvvakdiovBeg uetafoAréc otnv aviictacn NG
tpopoPArdcing otn Fas-emayouevn andéntoon.

1.3.3.2 Moxkpo@dyo kot KAOapon TOV ATOTTOTIKAOV KUTTAP®V

H oamopdxpuovon tov xuttapikdv Opavopdtov to omoio Onpiovpyobvial ¢

OTOTEAECUO OTOTTOONG, OMOTEAEL O OTOGTOAN avoaykoio yio Tn JoTipnon g
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KUTTOPIKNG opotdotaons. H kdbapon tov amontOTIKOV cORATIOV amoTeAel pio
duvaKn dtadtkacio mov 6Tdyo €xEL TNV amOoGTOAM onudtov emPioong n Oavdatov ota
evamopeivavta kvttapa (Duvall et al, 1985). H amopdkpuven toV omoTTOTIKOV
copotiov dev omotelel oVTE 0VLOETEPT OVTE TWAONTIKY, OAAG HAAAOV [0 EVEPYNTIKN
dwodtkacio n omolo emmpedlel Oyt LOVO TIC OVOCOAOYIKEG OMOKPICELS OAAGL KOl TOV
TOALATTAQGLOC IO KOl TN S10POPOTOINGT TOV KLTTAP®V TOV YEITOVIKOV Ttepifariovtoc. H
IKOVOTNTO TOV HAKPOPAY®V vo, emnpedlovv to kKOTTOpPO 0LTA Qoivetal va pvOuileton
amd TNV €KTACT NG TPOCANYNG TOV anTonTOTIK®OV Kuttdpwmv (Piacentini and Autuori,
1994).

1.3.3.3 Ta poxpo@dya TG TEPLOYNS TOV EUPPVOUNTPLKOD 0piov

Iotoloyikr]  avdAlvon  QULGLOAOYIKOV — TAAKOVVI®V  GTINV ~ TEPLOYN  TOVL
euppoounTpKod opiov AMTOKOAVTTEL TNV TOPOVGIo HEYAAOL OaplOUOy HAKPOPAY®V TO
omoia, OTNV MAEWOVOTNTO TOV TEPMTOCEMV, €vTOTilovionl TANGIOV TOV ATOTTOTIKAOV
kvttapov (De and Wood, 1990). H mokviy avty dmbnon g mePLoyng Tov
euppoountpikov opiov amd pakpoPdyo vITodNAdvel MmOV CUUUETOYN TOV KLTTAPWOV
AVTOV € GVYKEKPIUEVES oyeTILOMEVEC e TV kOnon Aettovpyieg (Ben-Hur et al, 2001).
To poakpo@dya dev amoTeAovV HOVO HEGO ATOUAKPLVONG TV BavOVT®OV KVTTAP®V, aALY
cuvtovifouv gvepyd Kot TV AmTOTTOON TOV OVETIOOUNTOV KLTTAPOV KATA TNV 1GTIKN
avadounon (Savill and Fadok, 2000). Ta poakpoedya, exiong, cuvBETOVY Kol EKKPIVOLV
KUTTAPOKIVEG KOl OUENTIKOVG TAPAYOVIEG TOV EAEYYOLV TIG TOMIKEG KLTTOPIKEG Kl
otikég arAiniemidpaocelg (Hunt, 1989; Garcia-Velasco et al, 1999; Mor et al, 1998).
Yrnokewtoar, T€A0G, GE OPULOVIKOVS TopAyovteg mov ennpedlovv ) Agttovpyio Kot tnv
emPioon tovg (Mor and Naftolin, 1998; Mor et al, 2003).

[ToAvapOueg peréteg  amodeikvOovv OTL 1N IKAVOTNTO TOV HAKPOPAY®V Va
emnpealovv Tov kutToplkd Bavarto pvOuileton amd TV €KTACT TNG POYOKLTTAPMOONG TOV
amontOTIKOV kuttdpov (Piacentini and Autuori, 1994). Kotd ™ Odibpkea g
epeLTEVONG TOV gUPpdov Ta emBONAlOKA KOTTOPO TNG UNTPOG 7oL TEPLPEAlovv TN
BAactokvoT) amominTovy Kot TOAVOV va oynuatiCovv Eva avTipAEYLovmoeg TePIPaAlov
péow mapoymyng Th-2 tomov kvttapokivedv. Avtd mbavov vo eényel ) ovvomapén
LOKPOPAY®OV Kol TPOPOPAACTIKOV KVTTAP®Y GTNV TEPLOYN TOL EUPPLOUNTPIKOV Oopiov.
Etvalr yvootd 611 0 TOTOg TOV KUTTOPOKIVAOV TOV TApEyovv To HaKpoedyo e&aptdTal
and TNV koatactaon evepyomoinong tovg (Cavaillon 1994). Kotd t dtdpkela tov
QLOLOAOYIKAOV KVCE®V, 1] PAYOKVTTAPMOT TOV OTOTTOTIKOV KVTTAP®V KATACTEAAEL TO

EVEPYOTOINUEVO LOKPOPEYO OO TO VO TAPEYOLV TPO-PAEYLOVAOIELG KLTTOPOKIVES OTMC
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o TNF-a kot i IFN-y kot Tpodyet tnv anelevbépwon Th-2 1Omov avii-@AeyHovod®V Kot
avocoKoTAoTAATIKOV  kuTtopokivdv (Ewéve 13A). Xe kvfoelg emmAeyuévec ue
npoexkiopyio 1 ITUGR, ta evepyomomuéva pokpo@dyd eKKpivouv TPO-QOAEYLOVOOELS
Kuttapokiveg Onwg o TNF-a xar n IFN-y kot endryovv v andntwon g EAT (Ewkova
13B).

Ta poxkpoedayo «Katd 11 Oldpkelo. NG TPOoEOPAacTIKNG dleicdvong Kot
dtapopomoinong evromilovial TANGIOV TOV OTEPOEWOV aptnpiodv. Ilponyodueveg
peléteg otnv meployn Tov euPevountpikod opiov vmootnpilovv petaforés otV
KOTOVOUN TOV HAKPOPAY®V KaTd T Ol1dpkelo ToHoAOyIKOV KOTACTACE®Y, OTMOC M
npoeskhapyio (Reister et al, 2001). Evd oe @uololoylkéc KLUNOGES TO LOKPOPAYyO
evtomilovial 6To oTpOUN TOV TEPLPAALEL TIG LETAGYNUATIOUEVES GTELPOELOEIC apTnpieg
kot v EAT, otv mposkiopyio evtomilovial péoo kot yOp® amd TIG OTMEPOEDELG
aptnpieg Stoywpilovtdc te¢ and ta Tpo@oPractikd kOTtopa. H katavoun tovg avtn
potalet pe epdypo LeTad S1elGOVTIKNG TPOPOPAAGTNG KOl GTEPOEWDDV apTtnpledv. Etot,
EVD OTIG (QULOLOAOYIKEG KULYMGELS TO HOKPOGAYD OPOLV MG VTOGTNPIKTIKE KOTTOPO
dtevkoAbvovTag TNV TpoPofracTtiky dieicdvor, e TAOOLOYIKES KATOGTAGEL OPOVV MG
Qpaynog otn 61€icdVoN Kot d1apopoToinemn TG TPOPOPAAGTNG EXAYOVTAS TNV ATONTMOON

¢ (Ewova 14).

A B
NORMAL IUGR/PREECLAMPSIA
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Ewovo 14. Koatavoun nokpoQdymv o6& QUGLOAOYIKN KOl ETITAEYNEV UE TPOESKAORYIG 1)
IUGR xvnon. Evo oe @uololoyikéc KUNoES To HOKPOPAyd €VTOMiLoVIal GTO GTPOWO TOV
wepIPArAeL TIG peTaoMUATIOUEVEG otelpoeldeic aptnpieg kot tnv EAT (A), otnv mposkiapyio
evtomilovioal péca Kol yopw omd TS omEPoeldeig aptnpiec dwaywpilovidc TEG OMWO TA
TpopoPractikd KOTTapa (B).
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1.4 H mpoexkiopyia

H mpoexlapyio amotelel pio moAvovotnpatikny dtotapayn YOPOKTNPLGTIKY TNG
avOpaomivng komong. H enintoon tg voécov kvpaiverar peta&d 2-10% avaioyo pe tov
ninbooud mov peAerdtar Kot Tov oplopd mov  ypnotuomoteiton (World Health
Organization International Collaborative Study of Hypertensive Disorders of Pregnancy,
1988). H odwrtapoyn ovty oyetiletor pe v vynAotepn euPpuikn Kot UnTpIKy
voonpotnto Kot Bvnopotnto petad OAwv tov emmAokdv g konong (Villar et al,
2003). [Mapd v evpelo emintwon g mpoekiapyiog, 1 vrokeipevn attio g vOcoL
nopapével acopns. Mo tAnBopa evdeiEemv, ®oTOG0, £VOYOMOlEl TOV TAAKOVVTO MG

KVp1lo arttoloyikd mapayovta (Redman 1991).

1.4.1 ITaBo@vororoyia,

Aldpopot maboyevetikol unyoviopoi ot omoiot mwpoomabodv va GLOYETIGOVV TIg
oatapayés otV eUPPLOTAAKOVVTIKY HOVAdD HE TO KAMVIKG YOPOKTNPNOTIKE TNG
wpoekAapyiog £xovv katd kapovg mpotabel. Tnpepa, n wpoekAapyio Bewpeitar vocog
000 otadiov. Kdabe éva and ta dvo otddia g mpoekAapyiog oyetiletar pe yeyovota
mov ovpuPaivouv oce SLOPOPETIKEG TEPLOYES NG EUPpLOUNTPIKNG aAAnAemidpacnc
(Redman and Sargent, 2005). H x¥Opto meproynq eufpoountpikng aAnAeniopaons 6To
otddo 1 agpopd ota kvttapa e EAT ta omoia petavactehovv and Tig KOpLOEg TV
KoONAopLEVOV Aoyvav kot dietcdvovy oto eBaptd. H dedtepn meproyn epufpuountpikng
aAlnienidpaong Ppioketor ot cvykvTIOTPOPOPAACTIKN GTIfAdA, 1| 0oTolo KOAVTTEL TNV
EMPAVELD TOV YOPLOKOV Aoyvodv kol PplokKetalr 6€ AQUECTN E€MOEN UE TN UNTPIKN
KukKAopopia. Avt n meployn mopExel Kot TN Oldpkeln TG KONONG OTN UNTPIKN
KuKAopopia cvykvtiotpopofAractikd Opavopota, pkpotepoyioln kot eAévbepo DNA
kat RNA (Sargent et al, 2003). H weployn avtn divel yéveon o610 d€0TEPO GTASIO NG
npoekAapyiog, TPOKAADOVTIAC TNV VAEVOLYVN YO TA UNTPIKA GLUTTOUOTO  TNG
TPOEKAQUYIOG GLOTNUOTIKY QAEYLOVAOOT avTidpact (Redman et al, 1999).

H ¢ouvctoroyikn] mhakovvtioky avantuén mpovmobéter m dieicdvon g EAT otig
onelpoeldeic aptmpiec. H oavaddunon oavtn TtV GTEPOEWODV apTNPIOV GE HEYOANG
YOPNTIKOTNTOG-UIKPNG avTioTaong ayyeion Eekvd oTIG 0pyES TOL TPAOTOV TPILUNVOV,
ohokAnpdvetar peta&d g 18™-20" gdopddag g kKuMong Katl £yl OC ATOTEAEG LA THV

aviikataotacn tov gvéodniiov (Robertson et al, 1967; Gerretsen et al, 1981) (Ewkéva
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15). H tpopofractiky d1€i600v01M/010p0pOTOiNGN GLVERAYETAL GAAOYEG OTNV EKQPOCT
CLYKEKPIUEVOV  KUTTOAPOKIVAOV, HOPI®V TPOOKOAANONG, MHopiov TG eE®OKLTTAPLOG
Oepélog ovolag, petarrompoteivacdv kot tov HLA-G  popiov tov peifovog
ovumAéypotog otoovuPatotnroag (Damsky et al, 1992; 1994). H dwdwkacia avty
YVOOT] ©¢ ‘YeLOONYYELOYEVESN™ OMAITEL TO UETACYNUATIONO TOV TPOPOPAAGTIKMOV
KUTTAP®V, HE OMOTEAEGHO OTOAELD EKEPAONG OTNV  EMEAVEIL TOLG Hopiov
TPOOKOAANONG emOnAakod @awvdtvmov (m.y. WIEYKPpWaV oe/Ps, ov/Ps, wor E-
Kavtyepivng) Kot €kepacn Hopiov  TPOGKOAANGNG ayyelokoy @owdtvmov  (T.y.
WTEYKPWVAV aa/P1, o/Ps3, kot VE-kavtyepivng) (Zhou et al, 1997).

211 yuvaikeg  mov  TWPOKETOL VO OVOTTUEOLV  mPOoEKAaUyia, n
KUTTOPOTPOPOPAACTIKY O1EICOVOT TAPAPEVEL EMLPOVELAKT], 0ONYDVTOS GE OLOTAPOYESG
OTN UNTPOTAGKOVVTIKY KuKAOQOpia kot emakdAovdn mhakovvtiokn toyopio (Ewkéva
15). In vitro kat in vivo peléteg éxovv dgi€el 0Tt TpoPOPAACTIKA KOTTOPA TPOEPYOUEV
and TPOEKAUUTTIKOVG TAAKOOVTIEG OV VOIOTAVTOL TS OMOLTOVUEVES Ylo TNV
yevdoayyeloyéveon HeTaforég oty EKepacn ToV popimv mpookodAinone (Zhou et al,
1997; 1993). Ilap’ 6Ao mov &xovv mpotabei TOALAPIOUOL CUTIOAOYIKOL TAPAYOVTEG,
HETAED TOV omoimV TePIPAALOVTIIKOL, YEVETIKOL KOl 0VOGOAOYIKOT, 1| KOpLoL ottion ovThg

NG EMPAVELNKNG TPOPOPAAGTIKNG O1EiGOVONG TNV TpoEKAApYin TAPAUEVEL AGAPNG.
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Ewkéva 15. Avopoin mhokovvtomoinen otnv zapoekiopyio. Koatd 1 OStdpkela Tng
TAUKOVVTIOKNG avamtuéng ta kOttapa e EAT dieicddovv oTig omelpoctdeic aptnpieg
petaoynuotilovtdc teg o peYAANG YOPNTIKOTNTAG-UIKPNG ovTicTacng — oyyeia 1kavd vo
TOPEYOVV EMAPKN OLUATIKY PO OTOV TAAKOUVTA (Avd £1kOVA). ZTNV TposkAayio 1 dieicdvon
TOV TPOPOPAACTIKOV KVTTAP®Y EIval ETLPAVELOKT UE OTOTEAECO OTOTLYIO LETOTPOTNG T®V
OTELPOEDDV OPTNPLOV GE UEYAANG XOPMTIKOTNTOG-UIKPNG avIioTaoNS ayyeia (KAT® gkova).

H avopoin mhakovvronoinon kot 1 6vvoddg vroéia motevetar 0Tt 0dnyel otV
anelevfépmon daAVTOV TapayOVIOV o1 UNTPIKY] KuKAogopia. Ot mapdyovtes avtol
OpOVTAG OTO AYYEOKO OIKTVLO TNG UNTEPOG EMAYOLV MO YEVIKELUEVT €vOOOMALOKY
dvoAigttovpyio Kot TNV €mMAKOAOLON KAWVIK CLUTTOUOTOAOYIM TNG TPOEKAOUWIG

(Ewova 16). Avo givar ot kVpieg opddeg TV LTOYNELOV TOpAyOvVIOV: ot avEntikol
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TOPAYOVTEC UE TOVG OLOAVTOVG TOVG VTWOOO0YEIC KOl TO. TPOTOVTO TOL TANKOLVTLAKOV

0EE1OMTIKOV GTPEG.

Stage 1 : Local
(early pregnancy) |FDD'— F'lai::entatmn | J Effects
Stage 2 | Oxidatively
(late pregnancy) | stressed placenta
Fetal Effects Release of ™

(ie. IUGR) placental factors
(ie, debris, sFIt-1)

/ Systemic

Maternal systemic Endothelial } Eff
—_— eds
inflammatory response  * dysfunction

Clinical signs of
pre-eclampsia -

Ewova 16. Ta 600 otddia otnv avantoén g apoekiapyioc. H mpoxAwvikn mpoexkhapyio
tov 1 oTadiov cvpPaivel oTNV apyn TS KOMONE OTAV N ETLQOVELNKT TpoPoPracTtiky Sicicdvon
odnyeil oe avopoln mhakovvronoinon kot mhakovvtiakn vmoéio. Koatd tm didpkeia tov 2%
otadiov 1TNg mpoekiapyiag, o mAaKOOVIOE O omoiog £€xel vmootel 0EEOMTIKO  OTPEC
amelevbepdvel 6T UNTPIKT KLUKAOQOpPiO TapAyovIeEG Ol OTOiol E€MAYOLV TN GUGTNUOTIKA
QAEYLOVAOOT avTIOpOoT Kol TN YEVIKEVUEVT evdoOnAlakn duchettovpyia mov Ba odnynGovy oty
ELPAVIOT TOV KAVIKOV GCUUATOUATOV TNG TpoeKAapyiog.

[oyvpdg vroynNElog ™G TPOTNG opAdas eivatl 0 d1AVTOC VITOJdOYEAS TOV AVLENTIKOD
Tapdyovia tov ayysiakod evdoBniiov (vascular endothelial growth factor, VEGF)
yvwotoc wg SFIt-1 (soluble fms-like tyrosine kinase-1). To popio avtd ovdetepomotel tnv
ayyeloyevetikn dpaotikotnta tov VEGF kot tov mAakovviiokod avéntikod mapdyovia
(placental growth factor, PIGF). Ta emineda tov SFIt-1 BpéOnkav vymAdtepa tov
cvvnBovg 6to TAGGHO acBevav pe TposkAapuyia kKot n avEnon avtn mopatnpnnke 5
eBdopadec mpv Vv Evapén Tov KMviK®V copmtopdtov g vocov (Levine et al, 2004).
O unyoviopds HEG® TOL OTMOIOL 1 TAOKOLVTIOKY OVGAELITOVPYia oyetileTon pe v
nlakovviiakny mapoaymyn SFIt-1 mapoapéver dyvootog. Eival, wotdco, yvootd o011 M
vro&ia endyel v mapaymyn SFIt-1 and ta tpopofractikd kdttapa (Li et al, 2005) ki
€101 auTd oLV B0 UTOPOVCE VO SLPOPOTOLEL TNV TPOEKAQUYiL OO Lo QUGLOAOYIKN
KOmomn eivar 1 TPOIUN TAOKOLVTIOKN TOPAY®YN HE OATOTEAEGUO TO LYNAOTEPQ
KvkAo@opovvta eninedo SFIt-1 mbavd wg amotélespa thg VTOAPdELONG TOV TAAKOVVTO

(Ewoéva 17).
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Normal pregnancy Pre-eclampsia
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Normal endothelial function of maternal vessels Endothelial dysfunction of maternal vessels
Normal pregnancy Maternal syndrome

Ewkéva 17. O porog tov sFlt-1 otnv mabo@uororoyia g nposkiapyiag. O sFIt-1 deopedet
1660 t0ov VEGF 600 xat1 tov PIGF Bonfdvrtog pe tov tpdmo avtd ot S0 THPNoN GUGLOAOYIKNAC
€vooOnAakng Aettovpylog 6To UNTPLKO ayyelako diktvo (aptotepn €ikova). O TPOEKAUUTTIKOG
TAOKOUVTOG ameievBepdvel vynAotepa emineda sFlt-1 amd 1o @uololoywkd (de&d ekova),
GTEPDVTOG TO OYYELNKO OIKTLO TOV VEEPPOV, TOV NTOTOC, TOV EYKEPAAOV Kol GAA®OV UNTPIKOV
opybvov amd Ta avaykoio onpota eximong, erdyovtog Le Tov TPOTO AVTO TNV TOPATPOVUEVN
oTNV TpoeKAQUYia YEVIKELLEVT] evdoOniiakY] duchelTtovpyia.

21n de0TEPN OUAOO TOV OLOAVTOV TAPAYOVI®OV, AVIIKOVV KVTTAPIKA, VTOKVLTTAPIKA
Kot poplokd Opadopata to omoio dtayfoviol HEC® TNG GLYKVLTIOKNG EMUPAVELNS TOL
mAakoOvTa ot untpwkny  kvkioeopio. ‘Eyxer mpotabel o6t1 to Opadopata  avtd
OVOTOPIGTOVV £VO CUCTNUATIKO QAEYHOV®MOES epEOiopa Katd TN dldpkelo TG KOMNOMNC.
Aviyvevovtol 610 TAACHLO QUGLOAOYIK®V EYKVMV YUVOIKOV KOl QVEAVOVTOL CNUOVTIKA
otV mposkiapyio (Knight et al, 1998). Xta Opavouato avtd cvopmeptlapupdvovtal Kot
oLYKLTIOTPOPOPAaCTIKG pikpoTepdyto (Syncytiotrophoblast microparticles) ta omoia
amoTEAOVV TTPOTOV avadlopydvmong Kol avadOUnonG NG CUYKVTIONKNG EMLQAVELNS TOV
YOPLaK®OV Aoyvodv. Ta cuyKuTIOTPOPOPAACTIKA UIKPOTELAY LN ATOTELOVV YOPAKTNPLOTIKO
yvopiopo g omdmtwong kot €xet oewybel ott o pvBudg g amdémTeoNg oM
oVYKLTIOTPOPOPAGGTN avédvetanr onuavtikd oty mpoekAapyio (Ishihara et al, 2002).
Emniéov, n vmo&ia ¢aivetar va emdyer in VItro v oandmtoon oe KAAAEPYELES
avOpomvov kuttapotpopofractik®v kuttdpmv (Levy et al, 2000). Zquepa miotedetal

OTL TO GLYKLTIOTPOPOPANCTIKA KPOTEUAYLDL GULVEICOEPOVYV  OTN  YEVIKELUEVT
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evooOniiokn dvoAettovpyio mov wapatnpeital oty TpoekKAapyia Oyt Lé6vo Aueco oAl

Kol EUUECO, OAANAETIOPOVTOG UE KOTTAPA TOL GVOcOTONTIKoD ovotiuatog (Redman

and Sargent, 2008).

1.4.2 Antémttmon oty Tpo@ofractn Kol Tposkiapyio

Avénuéva mocootd andéntmwong téco otn Aayvotn (Allaire et al, 2000; Smith et al,
1997; Crocker et al, 2003; Ishihara et al, 2002) 660 ka1 otnv eEwAiayvot (DiFederico et
al, 1999; Genbacev et al, 1999) tpopofArdactn éxovv avaeepbei oe TAokoOVTEC Omod
KUNGOELS EMTAEYUEVEG LE TpoEKAaYia, vToypaupilovtog T onuacio TN pvduiong g
ATOTTOONG 6TNV TPOPOPAAGTN 0T TABOPLGLOAOYiN TNG VOGOAOYIKNG QLTS OVIOTNTAC.
‘Eyet derybel 611 avénuéva mocootd amdTTOOoNG 0TO apyIKd oTddla TG KNnong mbavov
va mepropilovv 1 dieicdvon g diaueong kar evdayyelakng EAT (DiFederico et al,
1999; Genbacev et al, 1999; Reister et al, 2001).

[Taporho OV Ol apyIKEG HEAETEG dEV avEPEPAV dLOPOPEG 6TV EKPpacn Tov Bcl-2,
Bcl-xL, Bax 11 Bak otig mhakovviiakés Aayveg QUGLOAOYIKOV KOl ETITAEYUEVOV UE
npoekiapyio konoewv (Allaire at al, 2000; Levy et al, 2002), pio tpdopatn perémn
avapépel pkpotepn Ekepacn tg Bel-2 ot ovykvtiotpoeoPriotn oe mhakodvteg amd
nepwmtooelg Papiac mpoekiapyiag (Ishihara et al, 2002), eved dAlec perétec avapépovy
amovoio ékepoong tg Bcl-2 ota anontotikd kdttapa thg EAT otovg TpoekAapumtikong
nhakovvteg (DiFederico et al, 1999; Genbacev et al, 1999).

To avénpéva mOoGOGTA OMOTTOONG MOV TOPOTNPOVVIOL OTIS EMIMAEYUEVEG WE
TpoeKAOLYio KUNOELS, MGTEVETAL OTL €ival omoTéAlespua TOL 0EEOMTIKOV GTPES MOV
voiotatal o Thakovvrog og amotéleouo vro&iag (Roberts and Hubel, 1999; Hung et al,
2002). Av Kot VTapyovy 0pIoUEVES dLAPOPES 6TO KOTG TOGO T TPOPOPAACTIKA KOTTAPO
glvar evaicOnta oy eraydpevn and vroio andéntmon (Crocker et al, 2001; Levy et al,
2000; Kilani et al, 2003), vrdpyovv avagpopéc mov vrootnpilovv 6Tt N vroia emdyet
andntowon o€ GAlovg kvttapikovg tomovg (Muschel et al, 1995; Graeber et al,
1996).Eniong, éxet deybei 6011 1 vroia emdyel v andNTOON TOV TPOPOPAUCTIKOV
KUTTAPOV EAATTOVOVTOG TNV éKk@pact ¢ Bcel-2 kot av&avovtog v ékepact tov p53
kat Bax, evd mopdAinia o emdepuikog avénrtikodg mopdyovtag (epidermal growth factor,
EGF) ¢@dvnke vo €AATTOVEL ONUAVTIKO TO TOGOGTA TNG emayodpevne amd vrmoio
anontoone (Levy et al, 2000). Emniéov, oe pia petayevéotepn pehétn Ppédnke o1
OVOGTOAY  TOL  HOVOTOTIOL  TNG  KWAoNS NS QOGPATIOVA-IVOGITOANC-3

(PIK3)/mpoteivikig  kwvaong B (Akt), upmopei va evoisOntomomoer  vppidikd
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TPOQOPLACTIKA KVTTApPA O€ emayopevo and ovydvo kvttapikd Bdavarto ko 6t o EGF
aoKel TNV ovTamonT®TIKY Tov dpdon aveEaptnta tov PIK3/Akt povoratiot (Perkins et
al, 2002).

Ext6g and v andémtmon, morvdpiBpot unyovicuoi &xovv Bpedel va mepropilovv
™ oteiodvon ¢ EAT otig untploieg omeipoetdeic aptnpieg. Avtol meptiapupdvouv:
ehaTTOUEVN EKQPOoT NG vTeEYKpivng a1fr kol amovsio ékppacns g VE-kavtyepivng
(Zhou et al, 1993), ehottouévn EKQpacn NG UETAAAOTPOTEIVAONG-9 NG £EMKVTTAPLOG
Oepéhag ovoiag (MMP-9) (Graham and McCrae, 1996) kot eAattOUEV) EKEPOCT TOV
HLA-G (Hara et al, 1996). H mapatnpoduevn eLdTT®GN G0NV EKEPOCT OVTOV TOV
avaykaiov ywo v Tpo@oPractikn Oleicdvon kot dlapopomoinctn  mapoyodviov,
vrootnpilel v vdbeon 011 N ANOTTOST AVEAVETAL GTNV TpoeKAapyio dedoEvoy OTL N
EKQPOOT TOV TPOTEIVOV EAATTOVETAL CE EMIMESO UETOYPOPNS KATA TNV €l60d0 TOV
KLTThpov otov anontotikd katappaktn (Reister et al, 1999).Avto vmodeukviel 6T 1
pOOuLoN NG andNTOONS 6TOV TAAKOVVTO 0V amoTeLel TO TEAOG TG dradikaciog Kabmc 1
KGOapon TOV ATONTOTIKOV copatiov artotelel kaBoploTikd PHo 6TV OLOLOGTOCT TOV
otov. H oamopdkpuvon tov KLTTOPIKOV Opovopdtov mov  dNUiovpyodviol ¢
amotéAecpo NG amdémTtoong Eival oavaykaio yioo Tt SloTNPNON NG  KLTTOPIKNG
opotoctacns. H amopdkpuvon tov amontotik®Vv copatiov dev anotedel o0te ovdétepn,
oVTe TaONTIKN dladtKOGia, OALE £VO QUGLOAOYIKO EVEPYNTIKG YEYOVOS OV €MMPeAletl Ot
HOVO TIC OVOCOAOYIKEG AMOKPICELS OAAL KOl TOV TOAAATAAGIACHS Kol TN O10pOopoToinom

Tov neptParidviov kuttdpov (Savill and Fadok, 2000).

1.4.3 To cvetnua Fas/FasL etnv mposkrapyio

[MToAvapOueg perétreg €xovv emkevipwbel otn onuocio ™G andntOoNg ™G
tpopofrdotng otnv mpoekiapyioa. H axkpifrg, ®otdc0, ocvumeplipopd  TOV
TPOPOPAACTIKOV KLTTApOV KaBDS Kot 1 onuoacio ™S andTTOONG TOVS GTNV
nafopuoloroyia TG VOGOL analtel TEPAITEP® dePEHYNON.

‘Eva moapado&o yeyovog otnv mpoekiapyio eivoar 6t1 ektdg amd TG evoeielg
avENuévng amomTOoNGg, VIAPYOLY Kot evoeifelg avénuévov moAAamAaclacpod TG
hayvotic tpoeoPrdctng (Lyall and Myatt, 2002). ®@a umopovce, Lowmodv, va avopotnei
Koavelg unmog N ovénuévn amdTTOGY TOL ToPATNPEiTOL otV TpoekAapuyio ival
O8VTEPOYEVEG AMOTEAECO LETAROADY TOV TAPATNPOVVTOL GTO EUPPLOUNTPIKO OPlLO KO
€xovv ¢ omotéheopa eite avénom g evowobnoiag g TpoeoPrdotng otn Fas

EMAYOUEVN OMOMTMOGCY], €iTe OVENGN TOL VAIKOD €VOC QUGLOAOYIKO AEITOVPYOVVTOG
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KUTTAPOTPOPOPAACTIKOV/GVYKLTIOTPOPOPANCTIKOD cvoTiuatos. Me vynAdtepo pvOuo
TOALATTAQGLOCOUOD, KOL TO VAIKO TOL EIGAYETOL GTN GLYKLTIOTPOPOPAAGTN UECW
Otbyvong Ba  eivar  woOAL  vymAotepo. ‘Eyxyer  vmotebel o011 1M moAvoTifn
GUYKLTIOTPOQOPAACTN TPEMEL VO AVENGEL TNV ATONTOTIKY OTEAEVLOEPOON VAKOD DGTE
va avtipponiost v peyaivtepn ewopory (Huppertz and Kingdom, 2004). Ta
TOPATNPOVUEVA, AOITOV, GTNV TPOEKAALYia VYNAOTEPU TOGOGTE ATOTTMOGNG, UTOPEl va
UNV amoTteAoVV amapaitnto ONUEI0 1OTIKNG KATACTPOPNS OAAL OELTEPOYEVEG, GE Ul
TPOCAPUOCTIKY dladikacio, onueio avadlopyavoong e TpoeoPAEcTNG.

Yvuykekpiéva, n taboloyia mov mapatnpeital oTtnV TpoekAapyio propei va givor
OELTEPOYEVIC OTNV 0dLVOUIG TNG GLYKVTIOTPOPOPAACTNG VO TPOGAPUOGTEL GE [0 VEQ
QULGLOAOYIKY] 1ooppomio. UETAED €10PONG Kol €KPONG. Av vrmhpyer abpoo eiopon
KUTTAPOTPOPOPAAGTNG VO OVTICTOOUIOTEL OTOTTOTIKA, TO ATOTMTOTIKO GULOTNUO TNG
TpoPoPAdoTNG umopel vo avoatpamel Kot ot cuYKVLTIOKOl KOpPol va amelevBepwbovv
pEC® HL0G UM OMOMTOTIKNG Otadikaciog. XTnv TPayuoTikotnta, 1 omeAevfépwon
Opavopdtov Aayvotig tpopofrdotne ancvbeiag otn untpikn kvkroepopia (Chua et al,
1991; Johansen et al, 1999; Knight et al, 1998), éyel evoyomombei yia ™ yéveon g
EKCEONUACUEVNG  GUGTNUOTIKNG  QAEYHOVAOOOVLG €vOOONMaAKNG  avTdpdoewg mov
napotnpeital o€ yvvaikeg pe mpoekiapyio (Gervasi et al, 2001; Redman and Sargent
2001; Redman et al, 1999; von Dadelszen et al, 1999).

Ov Huppertz ka1 Kingdom avaeépovv 611 g €va in Vitro poviélo ekyvAopudtov
Aayvomg Tpo@oPrdotng damicTtwoav  aLENUEVN  OTOTMTOTIKY] OTOUAKPLVON OEF
oLVOLACUO pe avénuévn pn amonTOTIKY ancAgvBiépmwon vikol (vékpwon) (Huppertz
and Kingdom, 2004). Ot Formigli kot cvv. mpdtewvav éva YUotpltkd TOTO KLTTUPLKOD
Bavatov, tov omoio mePEypayOV MG MO «KKOVTGOVPEUEVI» HOPON OTOMTMOONG HE
AVETOPKN EKTELEGT] 1] OOl akolovBeital amd exevilon pécw vékpwong (Formigli et al,
2000). Tov 01O avTd KLTTUPIKOV BOVATOV TOV OVOLOGHY «ATOVEKPWOGN Y.

To @oawvopevo g anovékpoong Ba propovoe va e€nynoet m cvoyétion petald
EKTETAUEVNC TAAKOVVTIOKNG ATOTTMOONG KOl EVEPYOTMOINONG TOL AYYEWKOD €vooOniiov
oV  mopoatnpeital oty  mpoekKAapyic. Avii TOV  QUOIOAOYIKOV  OTOTTOTIK®OV
GUYKLTIOKOV KOUP®V OV 0meAELOEPDOVOVTOL GTN CLGTNUATIKY UNTPIKT KLVKAOPOpio Kot
TOYEDS  QOAYOKLTTOPAOVOVTOL Omd  KOTTOPO TOL  OVOGOTOWNTIKOD  GUGTNUOTOG
nopeumodiloviac T QAeypovmdn omokpion, Oa umopovoe vo cvufoaiver avEnuévn
anelevfépmon VAWKOD and ™ ovykvtoTpoPoPrdotn. Ta evepyomomuéva T-kdtTtopa

mBovov va unv eivalr wovéd vo omopakpOVOLY TANP®G TO ATOVEKPMOTIKO VALKO,
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amodidovVTag 6T UNTPIKN KVKAOPOopia Eva Tocod euPfpuikod VAKOVD 1KAVO VO VTOKIVIGEL
U0 EKCECNUAGHEVT] OVOCGOAOYIKY amdKplon, OM®G OVTH 7OV TopaTnpeEitol otV
npoekiapyio (Neale and Mor, 2005).

To ovotnuo Fas/FasL qaivetot vo dtadpapatilel 61T1t6 pOLO KATA TN S1APKELR TG
KOnone. Atotapayéc oto cvHoTNUA aVTO TOOVOV Vo 00N YOVV € EMIMAOKEG TNG KOMONG,
onwg N mpoeskAopyia. ‘Evag molvpopepiopndg otn 0€om 670 tov yovidiov mov Kwdikomotel
vy tov Fas, odonyet oe ehattopévn mapaymyn Fas ota T-kouttapa. O moAvpop@iopog
avTOG amavtatol cvyvotepa oe mpoekAauntikég yovvoikeg (Kang et al, 1997). 'Eyet
vrotebel 0TI mapovsia avtov Tov ghotTOMATIKOV Fas yovidiov, m Tpo@oPArdctn g
TEPLOYNS TOV EUPPLOUNTPIKOV 0plov OEV UTOPEL VO ATOUOKPVUVEL TO AEUQOKVTTAPA OTTO
v  kvkiogopia. Evolioktikd, to evepyomompuéva T-kOTTOpO  LWOKIVOUV  pid
QAEYLOVAOON avTidpaon Tov odnyel GTNV avoyvOPLoN Kol EKTETAUEVT] KOTOOTPOPT TOV
TPOPOPAACTIKAOV KVTTAP®V.

2 BPproypapio vmdpyovv avaeopéc avéinuévev odeiktdv Fas emayodpevng
andnTOoNG otov 0pd achevav pe mposkAapyio. Xvykekpiuéva, Exovv Ppebel avénuéva
enineda dralvtov Fas otov opd acBevov pe mposkhapyio (Hsu et al, 2001). Agdopévov
OTL TO KOTTAPO TOL GVOGOTONTIKOD GUGTHUATOC TNG UNTEPAS PEPOVV TOV VITodoyéa Fas,
0 0tAvTdg Fas mboavov va mpootatedetl Ta KOTTOPA OVTE OO TNV OMOTTOGT TOL EMAYEL
N npodcdeon tov FasL mov ekppaletar ota Tpoeofractikd kitTapa. Katd cvvéneia ta
EVEPYOTOMUEVE, KOTTOPO TOV OLVOGOTOUTIKOD GLOTNHOTOS TOPOUEVOLY GTNV TEPLOYN
T0V guPpvounTpikov opiov 0OMNYDOVTAG GE€ ALENUEVN ATOTTOON TOV TPOPOPAACTIKAOV
Kuttapwv. Télog, vapyovv evdeilelg avénuévov emmédmv tov FasL otov opd acBevov
pe mpoekilapyio. Advo popeég tov FasL €yovv aviyvevBel kot kdbe po amd avtég
eatvetar vo  dwdpopatifer TteAelwg  SlaPOPETIKOVG POAOLE OTNV  TEPLOYYN TOV
euPpvountpucov opiov (Abrahams et al, 2004; Allison et al, 1997; Ashkenazi and Dixit,
1998; Frangsmyr et al, 2004). H pepBpavikn popen tov FasL @aivetar va mpodyet tmv
amdéppYn TOL HOGYXEVUATOS ©C OMOTEAEGUO  EVIOVNG OVOGOAOYIKNG OmOKPLoNG
(Abrahams et al, 2004; Allison et al, 1997). And tv aAln, éxel Tpdceata deiybel 6T TO
tpogoPractikd kOTTapa 1°° Tpuivov otepovvtal Tov pepPpavikod FasL, sxkepdlovv,
OU®G, TNV KLTTOPOTAAGUOTIKY LOPPN TOV, N OToid eKKpiveTal péow ameAevBépwong
pikopokvotdiov (Frangsmyr et al, 2004). Avtq n popen tov FasL @aivetar va mpodyet
™V aTOTTOCT TOV T-KLTTAP®V, GUUUETEYOVTAG LE TOV TPOTO AVTO GTNV EEACPAAGT TOV
«OVOGOAOYIKOV TPOVOUIOLY GTNV TEPLOYN TOL EUPPLOUNTPIKOD Opiov Kol cvuvakKOAoVOa

GT1 PLGLOAOYIKT TAOKOVVTOTOING.
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2 YHOGEZXH EPT'AXIAY - TO EPEYNHTIKO EPQTHMA

O Proroyikoc poérog tOoL «avoamapay®ylkov» ocvotiuoatoc tov CRF mentidiov
peAretdtal ko mpoodlopiletal ta teAevtaio ypovia. Méxpt otiyung £xetl olamotmdel
CUUUETOYN TOV TENTIOIOV, OC TAPOKPIVEIG KOl AVTOKPLVEIG PLOUIOTEG, GE ONUOVTIKEG
Aertovpyieg TOL OVOATOPAYOYIKOD CLOGTHUOTOG OTTWG 1M woppné&ia, N wyptvomoinomn, N
gnevTELON ™G PAAGTOKVGTNG, N EOOPTOTOINCN TOV GTIPAOUATOS TOV EVOOUNTPiOL, M
Aettovpyio TG EUPPLOTAAKOVVTIKNG KuKAOPOpiag Kal 1 €vapén tov TokeToV. Emiomg
wpoteiveTal 6Tl Tomikn dvoAiettovpyio Tov cvotipatoc twv CRF mentwdiov umopel va
0ONYNOEL G€ SLUTAPAYES TOV AVOTEP® OLUOIKOGLADV.

[Tpdcpata datapayés tov cvotipatos t@v CRF mentidiov €xovv cvoyetiotel pe
v tafopuvctoroyia ¢ mposkiapyiog. ‘Evag apBuog peretmv €xetl evromicet avEnpéva
enineda CRF 010 mAdopa yovarkov pe mpoekiopyio (Laatikainen et al, 1991; Warren et
al, 1995) evd aileg peréteg avapépovv vynid ermineda CRF kot mapdAinio younid
enimedo g deopevtikng tov CRF mpwteivng (CRF-binding protein, CRF-BP) (Petraglia
et al, 1996). Avoeépetor téA0g, OTL 6€ TAAKOOVTEG TPOEPYOUEVOVS OO KLNGELS WE
wpoekAopyio, n pvOUon ToV TOVOL TOV guPfpvomAaKkoVVTIOKOV ayyeimv amd ta CRF
nentidto eivan edattopatiky (Karteris et al, 2005). H axpipnc oxéon tov CRF nentidiov
pe v moabopucioloyio g mpoekAapyiag dev  €xel pEYPL ONUEPO  TANPOG
amTOGaPNVICTEL.

21V mapovoa ddaKTopikn otoTpifn pedetOnke o poiog tov mentidiov CRF kat
TOV 7po-anontOTIKOV popiov  Fas/FasL omnv dwatapayn g epevtevong g
avOpomivng PAOCTOKVGTNG, OTT®G VTN EKONADVETOL KAWIKO TNV mpoekiapuyio. H
pelétn  emextadnke ot depedvnon G  oaAAniemidopacng EVT  kvttdpov ko
LoKpoPAy®Vv ¢ mBovd oTolyelo TOV KLTTOPIKAOV Kol HOPLOKAOV UNYOVICUOV OV
ocvvBétouv Vv mabopuoloAoyia avthig TG KAWVIKNG oviotmtag. H vmdbeon mov
npoonmadnoope va emainbedcovpe givor Katd OGO 01 SATAPOYEC OTNV EKOPACT TOL
CRF og¢ mpoekAoUnTIKOVG TAAKOVVTES gvEYOVTOL 6TV mabopucioloyio ¢ dleicovong
m¢ EVT xatd v mAakovviomoinomn péow tpomomoinong g dpaong Tov ehapTik®v
LOKPOPAY®OV.

[Tpoxewévon va mpoomelacOel TEWPAUATIKA TO TAPOTAV® EPMOTNUN, GTO TAOICLO
NG TAPOVG UG EPYOCIAG LEAETNONKAV:

1. H éxeppaon tov CRF ko1t Fas oe mioxobvieg mpoepyduevovg and acbeveig pe

wpoekAapyio 6€ GOYKPION HE TNV £KEPACN TOV 1010V HOPlOV GE (QPLOLOAOYIKOVG
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TAOKOVVTEC OVaQOPAG TG 1d10¢ nAtkiog KOMoNg

. H anéntowon tov EVT kuttdpov 6€ TPOEKAAUTTIKOVG TAAKOVVTEC GE GUYKPION LE
TNV ATOTTOGCN TOVS G€ TAAKOVVTES AVOPOPAG

. H éxoppoaon tov FasL mentidiov oe poakpopdya tov @Baptod 1660 TPOEKAQUTTIKMOV
000 KOl TAAKOOVT®V OVAQOPEG

. H p0Buion ¢ éxkppaong tov FasL and to CRF mentidio oe pokpo@dyn mepipeptkov
aipotog

. H xvttapotolikn dpdon Tov HoKpo@ay®mV TOV TEPLPEPIKOV OUUATOG GE o VPPLOKN

Kuttopikn oepd EVT kabmg kot o porog tov mentidiov CRF ot dpdon avtn.
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3 YAIKA KAI MEO®OAOI

3.1 Buoroywka vikad

YAKA Kol CLOKEVEG Y10 TO YEIPIOUS TOV PLOAOYIKADV VAIKOV

- DMEM: Dulbecco’s Modified Eagle’s Medium (GIBCO-BRL Co,MD, USA)
- DMEM-F12 (GIBCO-BRL Co,MD, USA)

- RPMI 1640 (GIBCO-BRL Co,MD, USA)

- Keratinocyte Growth Medium (KGM) (GIBCO-BRL Co,MD, USA)

- Opo6g euPpovov Pooc: FCS (Fetal Calf Serum) (GIBCO-BRL Co,MD, USA)

- TTevikihivn/Zrpentopvkivn: Penicillin/Streptomycin (GIBCO-BRL Co,MD,USA)
- A)\Povpivn opov Bodg, Bovine Serum Albumin (BSA), (Sigma-Aldrich, USA)
- Tpoyivn: Trypsin 0,25% (GIBCO-BRL Co,MD, USA)

- Thioglycollate (Topley House, Wash Lane, Bury, England)

- PMA (Sigma-Aldrich, USA)

- Mikpookomio opatod pwtoc: (Leitz, Germany)

- IMiéxa apatokvttapopstpnty (Neubauer)

- Emoootikdg kAifavog Forma (GIBCO-BRL, Life Technologies, UK).

- DMSO (Sigma, USA)

- Xpowotkn Trypan Blue (Seromed Biochrom, Germany).

- Aegoévpifovovkiedon tomov I (DNAse I) (Boehringer Mannheim GmbH, Germany)

- HEPES, N-2-vdpo&vebvimmnepalivn N-2 aibavocovreovikd o0&y (GIBCO-BRL, Life
Technologies, UK).

- HBSS: Hanks Balanced Salt Solution (GIBCO-BRL, Life Technologies, UK)

- MgCI2 (Sigma-Aldrich, USA)

- Percoll (Pharmacia, Uppsala, Sweden)

- PBS, phosphate buffered saline (pH = 7,4) (Sigma-Aldrich, USA)

- ®vkoAn Histo-Paque (Sigma-Aldrich, USA)

- MetalMkog nOpog (sieve) pe mopovg dtapéTpov 45 pm

3.1.1 TAaKovvTIOKOL 16TOL

Ot TAaKOVVTEG TOV YPNGILOTOMONKAV Yo TN HEAETN TpoépyovTay amd 16 yuvaikeg
nov yévvnoov otnv 1" Matevtiki-Iovawkoroyiky Kivikn tov Iavemiotnuiov Movayov.

H ovAloyn tov 1010V €yive apéowg PeTd Tov TokeTod and 8 acOeveig pe mpoekAlapyia
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(péon mAwcia kdnong koatd tov Toketd: 3443.2 gfdouddec kKuMoNG) Kot 8 yvvaikeg mov
OEV EUEAVICOV KOO ETTAOKT KATA TN Otdpkela TG Kvnong (néon niwio Kdnong Katd
Tov ToKeTO: 35.2+3 gfdopdodec kmong). H didyvowon g mpoeklapyiog £ytve cOppmva
pe ta mpotewvouevo omd to National High Blood Pressure Education Program
(NHBPEP) kpurfpia: cvetolkn aptnplokn wicon >140 mmHg 1 dt06ToMKn apTtnploKn
nieon =90 mmHg, cvvodevouevn and TpocPaTNG EvapEng TpmTeivovpia, optloOueVN ®G
>300 mg 1o 24wpo (Gifford et al, 2000). Ta id1a KpITHPLA OTOKAEICHOD EPAPUOCTNKAY
Kal oT1g 6000 opddeg. Avtd meptAdupovayv: ™ yoptoapuviovitida, tn ypovia VIEPTACT, TIG
APOVIEG VEPPIKEG VOGOVG, TIG KOPOLOKES VOGOVE, TA VOGTLOTA TOV GUVOETIKOV 1GTOV, TOV
TPOVTTAPYOVTIA OKYAP®ON OlPNTN Kot To cokyopmon owpntn g komons. Oleg ot
yovaikeg elyav evnuepwBel yia tn devépyeta g HeAéng Kot elyav dDGEL cuykatadeon

v TV eneepyacio TOV TAAKOVVTO Y10 EPEVVNTIKOVG GKOTTOVG.

3.1.2 Kvtropwkéc oeipég

Xpnoipomondnke n KLTTAPIKN GEPE TS avBpdmivng eEoiayvm g TPo@OPAAGTNG
ACIMSS8. H xvttapwkn ocepd ACIMS88 amoteAeitar omd £vav KA®VO VPPLOKOV
KUTTAP®V Y10 TO CYNUATIGUO T®V OMOi®V ypNnolporomdnkayv KOTTOpo EOANYVOTNG
TPOoQoPLAcTNG Kot KOTTOPO YOoplokapKivouatog avlpodmov (Funayama et al, 1997). H
GUYKEKPIUEVN KLTTOPIKN GEPE dnpiovpynOnke mPokeEVOL va EemepacTtel 1N TEXVIKY
dvokoMa mov mpoxkaiel n advvopic moAlamAaciacuov g mpwtoyevovs EVT o
HEAETN TOV KLTTOPKOV avToD TOTOL. Ta apykd kittapa Ntav EVT mpoepydpuevn and
avOpomivo miakovvta. ['ia v abavatonoinon tovg vPprdomomOnKay Le KOTTAPA TOV
avOpomivov yoprokapkivopatoc. I[pokeipévonv va amopakpuvBodv ta KOTTOPO TOV OV
elyav vBproomomBel petad Tovg, YPNOWOTOMONKAY KOPKIVIKA KOTTOPO HE OTAAOLPN
Tov yovidiov 1Ttng Tpovoeepdong ™G  vmofavOivo-yovavivo-  @oS@Oo-plOGUVANG
(hypoxanthine-guanine-phospho-ribosyl transferase, HGPRT). Ta pn vppidomompuéva
KUTTOPO KATAGTPAPNKOV HET and endoaoct pe alacepivn, eved to vPpidia diébetav 0
évlopo HGPRT ydpn oto yovidiopa g EVT. Ta ACIMS88 kittapa KaAliepyobvtol 6
Opentik6 viMké DMEM-F12  gpmiovticuévo pe  10% FCS  xar 1%
neviKIMivy/oTpentopvkivy oe em®ootikd kKABavo pvBuicpévo oe Bepuokpacio 37°C,
atpoéceatpa 5% COz / 95% aépa ko vypacio 100%. Ta meipdpota yivoviav oeg
mopopoleg ocuvinkeg avantuéng tov kuttdpov. Ta Bpentikd LVAKA TOV KOAAEPYEIDV
avave®VOVTOL avh 48 dpeg Kol TO KOTTOPA XPTGLULOTOLOVVTOL Y10, TEIPAUN OTAV PTAVOLY

oe mukvotnta 80% mepimov. H amokdAANoN TOVG amd TIC PAACKES KOAAEPYELOG YivETAL
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pe ™ xpnon tpuyivng. O mpocdloplooc Tov aplBpuov TV KLTTAP®V Yo ETICTPMOON GE
kaOe meipapo mpaypotomoleitor pe ™ HEHOOO AIHOTOKVTTAPOUETPIOG. XVYKEKPIUEVA,
10ul amd to avaonkopéva kKotTapa avaptryvoovial pe 90ul trypan blue, tomofetovvtan
oe mAdko Neubauer kot yivetor KaTApéTpnomn TOV KLTTAPp®V pe Tnv Ponbela
HKpooKomiov opatod ewtdg, oe peyébvovon 40x. O emBountdg apBuodg kvttdpwv
tomobeteital o€ vEEG PAACKES Y10, AVOKOAALEPYELD 1) GTA KOATAAANAQ VTOGTPOUATO Yo
TNV EKTEAECT] CUYKEKPIUEVOV TTEWPAUATOV. Ta KOTTOPO KOTOWHYOVTOL GE TAKTA YPOVIKA
druotipato otovg -80°C, étol dote va datnpodvial o YoUNAO aplOpd yeEvedV Kol Ta
TEWPALOTO VO TPAYUOTOTOLOUVTIOL oTNV 10t @dcn tng AoyaplOpikng avénong tov
KUTTApwV Kol 7wepimov otov 1010 apbud vyevide. H wotdyvén tov Kuttdpov
mpaypatonoleitor ®g €&NG: KLTTUPIKO EVOLOPNUO GLYKEVIPOCEMG 5x10° KUTTApOV
tomobeteital oe cwAnvdplo PBabdibc katdyving kot tovg mpootiBetor 6TAYINV VIO
ovveyn avadevon To KatdAAnAo yia kotdyvén viko (FCS pe 20% DMSO) oe avaroyio
1:1. H xatayvén tov kuttdpov mpoypatonoleitol otadlokd aote vo e&acoalotel N
aKepalOTNTA TOLG. Avtifeta N andoyvén tovg eivarl ypnyopn ki dueon. Ta Kateyvyuéva
colnvapla pe ta kodtTopa Oeppaivoviar otovg 37°C kot dtaddovtatl dueca oe Opemntikd
VAMKO KoAMEpyelog 10iag Beppokpacioc. AkorovBel puyokévipnon otic 1500 otpo@ég

avd Aentd yio 10 Aemtd Kol emavaKaAAEPYELR OTMG AVOTEP®.

3.1.3 IIpmToyeveiS KVTTUPIKES KAAMEPYELES

XpnowomomOnkav  mpwtoyevels — KaAMEPYEEG — HOVOTOPNVEOV  KLTTOP®V
neplpepkov aipatog (PBMCs). Tlepipepikd povombpnve KOTTAPO OTOUOVAOVOVTOL WE
evyokévipnon kAiong (gradient centrifugation) nmopwviopévov JSeiypotog oe KAVEG
ewkoAng (Christoforidou et al, 2004). Zvykexpwuéva, petd and apaioon 1:1 Tov
delypatog oe puOutoTikd ddivpa poceopik®v (PBS) akoilovbeil otifadonoinocn tov o¢
1/3 6yxo @koAng péca og cminvapio (falcon) yopntwkomrag 15 ml kot puyokévipnon
oe 1750 otpopég / Aemtd ywo 30 Aemtd oe OBeppokpacio 20°C. Ev ocvveyeio yivetat
GLYKOUION NG KLTTAPIKNG HeESOPacnS pe t ypnon mumétag Pasteur oe falcon
yopntwodmmrag S0 ml ko 2 mhvoipata pe tposOnkn 5 dyxkwv HBSS kot guyoxévipnon
otig 1500 otpopéc/Aentd yw 10 Aentd. ‘Emeton emavoidpnon g meiétog oe 5 ml
otaAvpatoc RPMI/FBS 10% kot pétpnon tov kuttdpov pe v avapén KuTtopikov
evalmpnuatog pe ico oyko trypan blue kot katapétpnon e KpPooKOTIO 0pOTOD PMTOC
Kot TN Ponbeta mAdkag apatokvutTapopueTpov Neubauer. To amopovouéva povomopnva

enavowwpovvtor o DMEM (10% FCS, 100 U/ml =mevikidhivng kot 0.1 mg/ml
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OTPEMTOUVKIVNG), KOTAUETPAOVTIOL KOl EMOTPOVOVTOL o€ TAdKeG 24 omov. Ot
KoAMépyeteg kpatovvial yuo. 2 @peg otoug 37°C oe 5% CO,. Metd to mépag Tov
OO TAUOTOG QVTOV CVAAEYETAL TO VITEPKEINEVO TO omoio amopakpHvetat. To KAdoua twv
KUTTAP®V TO OTOL0L TPOGKOAADVTOL GTO TANGTIKO £J0POC OTIC PAUCKES KAAAEPYELDV
amoteAeital amd povomvpnvoe/pakpoedyn. H xabapdmmta tov poakpoedywv (dve tov
90%) emPeforwdnke pe aviioopato kotd tov CD68  (B&D  Biosciences)
Hovomupnvikov/pakpopaytkov deiktn. To mocootd Coviavov HoKpOEAY®V OTIC
KaAMEpyeleg kKabopioTnKe UIKPOOKOTIKG pe Tn ypnon trypan blue. o ta mepdpata
ypnoomomOnKay povo koAMépyeleg mov mepteiyov mhveo and 90% {oviava
pakpo@aya. Ta kdtTapa akoAobOwg dieyépbnkov pe CRF (Sigma) cuykévipoong 108 M
kat 10 mg/ml Escherichia coli-rpogpydpevov Amomoivcakyapitn (serotype 0111:B4,
Sigma).

3.2 Mé0oodor
3.2.1’Eppeon avocoiotoynueio 6€ Topéc mapapivng

YAMKA-GuGKEVEC

- Kit avocoictoynueidv protivng-otpentafioivng pe vrepoterddon (BioGenex)

- EvAoAn/A0avorn/PBS/TBS/H,0,/NaOH/xitpukd 0&0 (Merck)

- AvAaotpo®o uikpookomio pmtog (Leitz)

- Avtioopata avti-CRF (Phoenix Pharmaceuticals), avti-kvttapokepativn-7
(Novocastra), avti-Fas (Serotec), avti-M30 (Axxora)

- Awato&uirivn (BioGenex)

- Glycergel (Dako)

MéBodog

['a v avocoictoynueio ypnopworomOnke to kit éupeong avocsoictoynpeiog g
BioGenex 10 omoio oa&lomolel tv wWdOTMTOL NG MPOcdeong popiwv Protivng e
otpentofudivn kot ypnowwonolel 1o €vivpo g vmepoéewdaonc. To kit mepriapPdvet
otdivpa kaletvng (PowerBlock) yio tv kdAvyn tov pun ewdik®v 0écemv Tpdcdeons TV
AVTICOUATOV, T0 ovvoedepnévo pe Protivy multilink devtepotayég avricopa to omoio
umopel va ypnoipomomBel yio v wpoOGoEST OVIICOUAT®V Tov £yovv avartuybel oe
emipv, KOLVEM 1N WoKO yopidio. Emiong mapéyetar to ocvvoedepévo pe otpemtafidivn
évlopo vmepolelddon, kabdg kol To VMKE aviyvevong tng xpdomng, omAady To

YPOUOYOVO  TETpOddpoyrlmpikry  3,37-  SwpvoPevidivy  (3,3'-diaminobenzidine
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tetrahydrochloride, DAB), o owAvtng ™mg DAB xat to H>O2 amapaitnto yioa v
avtiopoon.

Mo ™v ovykekpuévn perétn, ypnowomombnkav oeiypata to omoia &iyav
poviportomBel oe 4% @opuoin kot epPanticfel oe mapapivn. Topég mdyovg 7pum
KOTNKOV € GEPA amd To UTAOK TNG TOPOUPIVNE Kol EXKOANONKAV GE AVTIKEIUEVOPOPES
TAGKeC. TN ovvéyeto N wapoapivn amopakpdvonke pe 0éppavon TV 16TdOV 6TOVG 56°C
yia 1 opa kot tpelg mAvoelg pe 100% EuAdAn owdpketag 5 min n kédBe pa. Ot otol
gvodatmOnkav pe 1 ypnon owAvpdtov abavoing oe vepd (3 x 5 min og 100%
atBavodn, 3 x 5 min oge 96% oaBavorn, 5 min ce 80% oaBavoArn, 5 min ce 70%
alfovorn) xar téhog exmAvOnkav yio 5 min oe PBS. Ta mioaxidwa OepudavOnkav oe
@ovpvo pKpokvpdtev Yo 3 X 5 min péoa oe dtdAvpa Kitpikod o&Ewg 10 mM oe vepo
pe pH 6 (n 816pbwon tov pH £ywve pe ) xpnon NaOH). Agpov apédnkav va kpudcovv
yio 20 Aemtd, ot wotol Eemqbukav oe PBS kot ot un ewdwég Oéceic mpdodeong
KoAVEONKav pe N xpnon tov PowerBlock yia 10 Aentd. 'Emetta, ot 1otol enmbodnkav
oe Oepupoxpocia dopatiov (OA) pe éva &K TOV TPOTOTAYDOV OVIICOUATOV HE TIG
akodAovBeg cuvOnKeg:

* avti-CRF: apaiwon 1/250, ypoévog endacng 1 opa

* avrti-Kuttapokepativn-7: apaiwon 1/30, xpdvog enmdaong 1 dpa
* avti-Fas: apaioon 1/250, ypdvog enmdaons 1 opa

*  oavti-M30: apaiowon 1/200, ypdvog endaonc 1 dpa

Mo v egoaxpifoon g ed1KOTNTAG TNS YPDOONG, TOPUANPONKE TO TPOTOTAYES
avticopo 6 0pIGHEVOLS 16TOVG. MeTd 1O YpoOvo avTd, o1 16Tol ekmAvONKav oe PBS yia
10 min kot enwdotnkav pe 10 dgvtepotayés aviicopo mMmultilink yo 20 min.
AxolovOnoce éxmivon yio 10 min pe TBS ko endaon pe to évlopo g vaepoéelddong
vioo 20 min, ékmAvon pe PBS, endaon pe to dtdAvpa ypopoydovov (oe 5 ml dtadvtn
npootifevtar 4 otoyoveg DAB kot 2 otoyoveg H072) yia 5 min, ékmlvon pe vepo
Bpoong yw 10 min, endoaon pe oapatoSviivny yia avtiypoon tov Tupivev yio 1 min,
ékmhvon pe vepo Bpoong yio 10 min kot T€A0C KAALYTN TOV OVIIKEUEVOPOPOV TAAKODV
pe xolvmtpideg pe TN xpnom  €Wkng kOAlag yAvkepoing Glycergel. Ov 1otol
QOTOYPAENONKAV KAT® 0O PIKPOCKOTLO 0PATOV PMTAC.

H mocotikn extipnon g €ékepaong tov  vrd  e&étaon  menTdioV
TPAYUATOTOINONKE UE TN YPNON UG NUL-TocOoTIKNG pnefodov. O deiktng IRS (immuno-
reactive score) pe €bpog and 0 éwg 12 vmoloyiletar amd T0 YIVOUEVO NG £VTOONG TNG

xpoons (Babuovounuévn wg 0 = kabBéiov ypoomn, 1 = addvaun ypoon, 2= ypoon
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pETpLag Evtaomng, 3 = xpmomn 1oYLPNG £VTOCTC) KOl TOV TOGOGTOL TOV KLTTAP®V OETIKOV
v T xpoon (0 = kavéva kexpoouévo kuttapo, 1 = keypoouéva kottapo <10% eni Tov
ovvoAoL TV getalopévav kuttdpov, 2 = 11-50% tov kuttdpov, 3 = 51-80% tov

Kuttdpov kot 4 = >81% tev kuttdpwv) (Remmele and Stegner 1987).

3.2.2 In situ nick translation (ISNT) assay o€ KpvoTousg 16TAOV

YAMkd-cvokevéc

- Kit wotoynueiog ISNT (Roche)

- PvOuotikd Sibdvpo:  Tris, MgCl, B-puepxomntooaboavorln, BSA 20 mg/ml,
aneotoypévo vepd (Merck)

- PvOuiotikd dwaivpa: 0.3 mol/l NaCL and 0.03 mol/l xitpikd vatpro (Merck)

- Avaotpogo uikpookomio pmtog (Leitz)

- Hemalaun (Sigma)

MéBodog

H teyvikf Paciletoan otnv aviyvevon tov katokeppaticpévov DNA in situ.
Zpiletoar oy €d1kn ovvdeon tov evidbpov DNA molvpepdon I pe ta 3-OH tehikd
dkpa tov Opavopdtov tov DNA kot oty evoopdtoon tpioowceopikod decoév-
vovkAeotidiov (ANTP) cuvvdedepévov pe Protivn otig evropéc tov DNA. To onua 610
oyNUATICONEVO TOAVUEPES TOAVIEGOEVVOVKAEOTIONKO HOPLO EVIGYVETAL GLVOEOUEVO LE
afuoivn-vrepo&elddon Kot akolovOel n 1oTOYMUIKY aviyveLoN TOV.

Mo v ovykekplévn HeAETN, YPNOUOTOMONKAV KPLOTOUEG Ol  Omoieg
enmdomkay pe tpoteivaon K (20 ug/ml yio 15 min e ®A) pe otdéyo ™ didomacn Tov
010G TOVPOVUEVOV SEGUDOV TOL ONUIOVPYOVVTIAL OTIG TUPNVIKEG TPOTEIVEG KOTO TN
povipomoinon. AxoiovOnoce &kmAvomn pe anecTaypéEvo vepod, mPooHNKn puOuictiKon
dtaAdpotog yia 10 min e OA Kol ETOACT TOV 1GTOV UE PLOTVIAV®UEVT TPLPOCPOPTKN
adevooivn (7-dATP) yio 65 min ce ®A. Metd 10 ¥pdvo avtd, ol 1oTol eKTAVONKAY OE
pLOUIoTIKO dtddlvpa yia 15 min e OA kot enwdotnkay pe cvlgvyuévn pe otpemtaBidivn
nepoelddon yio 30 min o ®A. Akolovbel endaon pe hemalaun yia 1 min, éxnivon pe
vepd Bpiong , KAALYT TOV OVTIKEILEVOPOP®V TAUKOV LUE KOAVTTPIOESG KOl POTOYPAPLON
TOV 10TOV KOTO omd HIKpookonmio opatod ewtog (Wiest et al, 2005). H mocotikm
ektipnon g ékepaong Tov Vo efétaon menTdiwV mpayuotomombnke pe TN ypnon

U106 NUL-TOGOTIKNG HEBOSOV OTMC TEPTYPAPNKE AVOTEP®.
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3.2.3’Eppecog avoco@0opiopdg 6€ HovipomTotnpuévous 16Tovg Kol HIKPOOKOTTio

cvveotiaong (Confocal Laser Scanning Microscopy).

YAkd — Xvokevéc

- Confocal laser scanning module (Leica Lasertechnik, Heidelberg, I'epuavia)

- Avdotpo@o pikpookomio eEonhiopévo pe laser 10vtov apyov-kpurtod (Zeiss IM35)

- Powerblock™ (BioGenex)

- EvAoAn/A0avorn/PBS/TBS/H202/NaOH/kitpikd o&d (Merck)

- Avtwoopata: avti-FasL (Santa Cruz), avrti-rabbit Cy2 (Dianova), cvvdedepévo pe
evkoepvBpivn avti-CD14 (Pharmingen)

- Mowiol (Calbiochem- Novabiochem)

M¢éBodog

To pkpookodmio cuvestioong eivar éva pikpookomio pBopiopod mov ypnoipomotel
aktivec laser yw Vv eotiacon. Me tic aktiveg laser eivor dvvartn m eotioom Kot
QOTOYPAPNCN €VOG CVYKEKPIUEVOD EMITEOOL TNG TOUNG/KVTTAPOV. EKTOC ™G vyning
OlKPITAG 1KAVOTNTOG NG HeBOdov, o1 1010TNTEG TG TPOCEEPOVY TNV  dLVATOTNTA
GLYKPOTNONG TNG TPLOOAGTATNG OOUNG TOV LE OL000YIKEG EGTIACELS GE dLAPOPQ EMITED.

Mo ta mepdpoto S1mAod avoco@Bopiopd ypnoipomom|nkay Topég Toy®UEVOL
16100 0mw¢ meprypaeetor (Hammer et al, 2001). Ot touég apédnkoav vo 6TEYVOGOVV GE
OA ywo 16 opeg, poviporomOnkav ek véov ce aketovn yio 10 min kot evudot®dnKay ce
PBS. Ot un ewdwég 0écelg mpdodeong Kalvpdnkav pe to dtaivpo Kaleivng PowerBlock
v 10 min. Ztn cvuvEyelo Ol TOUEG ETMAGTNKAV LE VO €K TOV TAPAKAT® OVTIICOUATOV
671G GLVONKEC TOVL AVAPEPOVTAL:

e avti-FasL: apaioon 1/75, ypdvog endaonc 30 min, ®A

e avti-rabbit Cy2: apaioon 1/400, ypdvoc enmdaong 30 min, ®A

Metd and ékmivon o PBS ot topég emmdotkay yioo 30 min pe cvvdedepévo pe
ovkoepvBpivn avti-CD14 oe apaioon 1/25. Metd and ékmivon oe PBS ot topég

enwdotnkav pe Mowiol kat kaAveOnkav pe KaAvrTpides.

3.2.4 Avocoamotvnmon katd Western (Western Blot Analysis)

Yuvontikd n dtadikacio TEPIAAUPAVEL GLALOYY KOl TPOETOLLAGIN TOV dEIYUATOV,
NAEKTPOQOPTON TOVG GE TNKTN TOAVOAKPLAAULOIOL 6 cvVONKeG amodidTaEng pe ypnon

SDS, petapopd TV TPOTEIVOV OTO TNV TNKT TOAVAKPLAOUWIOV o€ peUPpavn
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vitpokvtTapivng, vPpdomoincy ¢ He TO avrtiotolyo kabe @opd avticopo Kot

aviyvevon g ekAoToTe TPMOTEIVNG He cvoTnua ynuetopmtovyslag ECL.

= Yvihoyn SEYpPATOV:

Yhka:

- Metd vatpiov dhag Tov Betikov dwodekviiov: SDS (Serva)

- Tris (Bio-Rad Labs)

- NaCl, HCI, Bacitracin, Leupeptin, pn tovikdé amoppvmavtikdé P-40: NP40, eoaivviro-
nebBvA-covipovoro @Bopidto: PMSF, yAvkepdAn, d18g100peitéoin: DTT (Sigma)

- Alid10 tov vatpiov: Sodium Azide (Merck)

- PuvOuotiko ddhvpa poceopikmv (PBS)

- Awdhopa Adong: 1.50 mM Tris + 150 mM NaCl + 0.1 % SDS + 1 % un woviko
amoppvmavtikd P-40 (NP40) + 0.02 % alidio tov vatpiov. To pH tov draddpartog
pvOuiletal oto 8 povo ue Tris kar NaCl. To didAvpa uAidoetar otovg 4°C. Tlpwv
xpnon mpoctiBevroar ot kol avoaoctoreic mpoteacmv 0.1 pg/100 ml PMSF, 200
pg/ml Bacitracin, 10 pg/ml Leupeptin

Ta k0tTOpa KaAiiepyovvtol oe TAGKeG 6, 12 1 24 ondV 6€ GLYKEVTIP®OON AVAAOYN
TOV KLTTAPIKOV TUTOL KAOE Qopd pe OpenTikKd LAIKO. XN GLVEYELD, TO APYIKO LAKO
avtikofiotatar pe Opentikd vAkd mepoapdtov meptéyov TG mpog UeAETN ovoieg. Ta
KOTTOpO. emmalovtal yio 24 dpeg kot akoAoVBwg palevovtol, LYOKEVTIPOLVTOL Kol
ekniévovtan pia gopd pe PBS. Katémv, npootiBetor o didAvpo Adong Kot to KOTTopa
apfvovtal o ocvveyn avédevon ywo 30 Aentd otov mdyo. e v amopdkpovvon tov
OTEPEDV VTOAAELATOV, Ta detypota puyokevipovvtal 6Tig 12.000 otpopéc/Aentd yio 15
Aentd. To vrmepxeipeva (mov mEPEYOLV TIG TPOG UEAETN TPOTEIVEG) GLAAEYOVTOL KO

evAdocovtatl otovg —80°C.

= [IpogTopacio TOV dELYpPaTOV

Yhxd

- PuvOuiotiko didhvpo petovoioong 2x (Sample buffer 2x)
- Tris/HCI (0,125M)

- SDS 4% (w/v)

- B-pepxomtoofavoin 4% (w/v) (Sigma)

- Thoxepoin 10% (w/v)

- Kvavodv mg Bpopopavoing 0,02% (w/v) (Sigma)
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Yto delypata mpootibetar icov dykov OldAvpa petovcimong 2x. AxoAiovdel
Bpacpodg yio 5 Aemtd otovg 100 °C, tomobétnom otov mhyo Yoo 3 AemTd KOl
euyokévipnon vy 1 Aemtd. Me v dadikacio avT €MTVYYAVETOL ATOOLATOEN TNG
TPITOTAYOVS Kol OELTEPOTAYOVS OSOUNG NG TPWTEIVNG, &vd dlatnpeitoar poéovo 1
TPOTOTAYNG NG oo kot emkaivmretor pe SDS. To SDS ypnowpomoteitar wg
OTOOLOTAKTIKOC TAPEYOVTOG KOL EMTAEOV TPOGOIOEL GTNV TPOTEIVY APVNTIKO NAEKTPIKO
eoptio oymuotifovrag cvumioka pali e oe kabopiopévn xatd PBdpoc avaroyio 14g

SDS/g npwteivng.

= Hiektpo@opnon 7TPOTEIVOV 6 ANKTH TOAVOKPLAQRIONG o€ ovvOnkeg SDS-
omodLaTasNS

YMxé kot cuokevEg

- Tris/HCI (Bio-Rad Labs, HITA)

- Xhoprovyo Natpro (NaCl) (Merk, Germany)

- T'\vxivn (GIBCO, HITA)

- YmepOetikd appmvio (Ammonium PerSulfate, APS): (NH4)S208 (Sigma, HITA)

- AxkpvAauidlo (Serva, I'epuavia)

- Aws-axporopidto: N,N-pebvrev-dig-axpviapidto (Promega, HITA)

- Tween-20 (Merk Germany)

- SDS (Bio-Rad Labs, HITA)

- TEMED (N,N,N,N tetpa-pebvievo atBvrodiapivn) (Serva, I'eppavia)

- T'Aukepoin (Merk, Germany)

- Ipotevikot deikteg yvootol poprakov Bapovg (Biorad, HITA)

- Tpoeoodotikd (Hoefer, HITA)

- Zvokevn niektpopopnons (Amersham)

- Adhopa akpviopiong 30%

- Axporapidoro 29.2% (w/v), Are-akpviapioto 0.8% (w/v)

- Audiopa niektpoedpnong 10x (1Aitpo)

- Tris/HCI1 30.3g, I'hoxivn 144.2g, SDS 10g, pH 8.3

- Audivpa dwoyopiopov: Tris.HCI 1.5M, SDS 0.4 (w/v), pH 8.8

- Awdhopa emotipaéng: Tris.HCl 0.5M, SDS 0.4% (w/v), pH 6.8

- IMxropo doyopiopod 12% (30ml): Adivpa akporapidng 30% 12 ml + SidAvpa
daywpiopov 7.5 ml + anestayuévo vepd 9.9 ml + APS 10% 300ul + TEMED 12ul +
SDS 10% 300ul
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- IMxrtopo emotifagng (10ml): Awdivpo oaxpvorapidng 30% 1.7ml + dSudivpa
emotoifaéng 1.25 ml + amovicpuévo vepd 6.8ml + APS 10% 100ul + TEMED 10ul +
SDS 10% 100pul

Apyikd mapaokevaleTol TO TNKTOUN OLOYOPIGUOV Kol o@nvetal va mnéel ot
ovokevn niektpoopnong. Ilpootifetor otnv ocvvéyxeln to mMKTOUO emoTiPaéng Kot
Tomo0ETEITAL TO KATAAANAO ‘XTEVL LE TOV OVTIoTOLYXO 0plOUd €G0XDV OOV POPTOVOVTAL
To. OElypato TOV TPOTEIVOV KoOdg Kot €vag delypo TPOTEIVOV YVOGTOD HOPLEKOD
Bapovg (Marker). Ta deiypata Kivovvtar pe Bhon to poplakd tovg Ppog o NAEKTPIKO
nedio mov epapuoletar apyika 150V xar petd v diéhevon tovg amd 10 SdAvuo
emotifatng ota 280V. H niexktpopopntiky kivnrikdtta eaptdtor and to HOPLoKo
Bdapog g mpwteivng d10TL T0 Qoptio/povada palog sivar otabepd. H niextpopdpnon

TV derypudtov dlopkel 1-2 mpeg.

" MEeTOQOPa TOV TIPMOTEIVAOV GE VITPOKLTTAPIVNY

YAkd Kol GUGKEVEC

- Xvokevn petagopds tpoteivov (LKB, Bromma, Xovndia)

- MeuBpavn virpokvttapivng (Schleicher & Schuell)

- Xopti Wattman 3mm (Amersham HITA)

- MeBavoin, Tween-20 (Merk, 'eppavia)

- Audlvpo  petagopdg mpwteivov:  500ml  SwwAdpoatog  mAextpoeodpnong  10x

npootifevtal oe 11t pebavoing kat o dykog pvOuiletarl ota Slt.

Otav ohoxAnpwbOel n niektpopopntikn otadikacio N TNKTY TOAvAKpPLAAULdiOV
ATOULOKPOVETAL OO TNV cLokeLN. Alaywpiletar 1 Nkt emotifaing kot Aappdvetor
HOVO M TNKTY Say®piopod mov gumepléyetl 11 mpoteivec. Tomobeteital 6to diyTL®TO
TAEYLLOL TNG CVOKELNG LETAPOPAS TPMTEIVOV GE HOPPN ‘GhvTovltg’ mov amoteAeital and
ta €ENG: yoptl wattman, KTy ToAvaKpvAaudiov, pepfpdvn vitpokvttapivng kot Eovd
yopti wattman. To mAéypo tomoBeteiton oTNV CLOKELY] UETAPOPAS TPOTEIVOV Kol
epapuoletor mAektpikd medio 0.8mA ywa 1.5 dpa. Ot mwpoteiveg otnv TNKI
ToAvakpLAapLdiov Omme avapéptnke eival apvntikd goptiocpéves. Ipog tov Betikd OO
tomofeteitar n vitpokvttapivn. Ot mpwteiveg AOYy® TOL OPVNTIKOL TOVS QOPTIOV
HETOPEPOVTOL OO TNV TNKTY TOAVAKPLAOUSIov oty pepPpdvn vitpoxvtrapivne. Otav
TEAELMOEL N OlodIKOGio TNG HETAPOPEC M HepPpavn umopel va euiaytel otovg 40C 1 va

EMWOOCTEL LE TO KATAAANAO OVTICOLO Y10 TOV TPOGIOPIGUO KATOLOS TPMOTEIVNG.



YAIKA KAI MEOOAOI

" AV0GOTPOGOLOPIGUOC TPOTEIVOV NE VP PLOOTOIN G GE VITPOKLTTAPIVY

YAKG Kol GUGKEVEC

- Enpod yéra (Regilait) yopic Mmapd

- IIpodto aviicopa katd g tpmTeivng mov Bo peietn el kabe popd

- Agbdtepo avticopa katd tTov TEPORATO®OV 6TO omoio £xel avamtuybel 10 TPMOTO
avticouo

- Zvotua ynuetogotavylag ECL (Amersham USA)

- Oip epedviong vyning evatsOnoiog (Kodak)

- AwAvpa: TBS-T (10x) (Tris/HCI 20mM + NaCl 137mM + Tween-20 0.1%, pH 7.6)

- Awddopa  oagaipeong mpoteivov (Stripping buffer): (Tris/HCI 62.5mM + -
uepkamtooufavorn + 100mM SDS 2%, pH 6.7 )

- Avtioopota:

- Avti-FasL (Q20, Santa Cruz) o€ apaimon 1:400

- Avti-Actin (Chemicon, MAB1501) og apaionon 1:1000

- Anti-mouse (IM0817) ot anti-goat (sc-2020, Santa Cruz) dgvtepa OVTICOLOTO

ovvdedepéva pe vrepoelddon tov ypévov (HRP).

H pepppdvn virpokvttapivng enoaletal pe Enpo yéra 5% oe TBS-T yo 1 dpa og
Oeppokpacio dopation. Me tov Tpdmo avTd deopedovial ol Un €Wikéc Béoelg
déopevong. AxorovBel ékmivon g pepPpdvng pe TBS-T. H pepPpdvn enwdletor otn
GLVEYELN UE TPMOTOTAYES OVTIoOU €101KO Y100 KAOE TPpOTEIVN HEXPL TNV ETOUEVT NUEPA
otovg 4°C vrd avdadevon. Akorovdel éxmhvon g peufpdvng pe TBS-T kot endaon pe
10 devtepotayég aviicopa yia pioa dpa o OA. H pepPpdvn exmiéveton pe TBS-T ko
enwaletal T€Aog pe 1o ocvotnua ynuewopotavyag ECL yia 1 Aentd AkolovOel éxkBeon
oto QiIAL Kol guedvion o€ gueavioTikd unydvnua. H évtaon tg kédbe {ovng eivon
AVAAOYN TNG TOCOTNTAG TNG CLYKEKPIUEVNC KAOE POpA TPMOTEIVNG KOl LETPATAL HUE TNV
xpnom tov AoyiopikoV Tina Scan. H mocodmta tng kdbe mpwteivng Kavovikomoleital wg
TPOC TNV TOCOTNTO TNG OKTIVNG 0TO 1010 delypa, OT®G avtn eKEPALeETAl OO TNV £VTOoN
™m¢ avtiotoyms (ovng. Xe MOAAEG mepuIT®OELS €ivorl avaykaio va yivel aviyvevon
neplocdTEP®V and o mTpoTEivOV oty 11 vitpokvttopivn. Avtod emTvyYdvETAL LE
enmdoon ™G pepPpévne Yoo 30 Aemtéd otovg 50°C pe to Sidlvpa agaipeong Tov
GLVIEIEUEVOV TPOTEIVOV (avTicoudtmv) (stripping). AxkoiovBei ékmivon pe TBS-T ko

EMOVAAN YN TNG TOPATAV® O1001KAGTNG.
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3.2.5 IloooTiKN EKTipNNO6N TS ATOTTOGTG.
3.2.5.1 Mé£0oooc APOPercentage

YAkd — Xvokevéc

- APOPercentage kit (Biocolor, UK)

- 2voKevég ovv-kardtepyelwv (0.2 Anopore membrane, Nunc)

- PuvOuotiko ddivpa poceopikmv (PBS)

-  ®otopetpo ELISA (Chantilly, VA)

- CRF (Tocris)

- Antalarmin (gvyevikn yopnyia tov Prof. GP Chrousos)

- Avticopoa xoatd tov Fas vmodoyéa (blocking avticopa) (SM1/23, ALEXIS
Biotechnologies)

MéBodog

H pétpnon mg xutrapwkng andntwong pe v pébodo APOPercentage otnpileton
oTN XPNON OGS YPOOTIKNG MOV EIGEPYETOL EKAEKTIKA GTO KVTTOPO OV O0OEVOVLV TPOG
ATOTTOON. XTo TPAOTA 6TAS TG ATOMTOONG, 1| POCPOTIOVACEPTVN TG UEUPPOVIKAG
dwmlootifadac e&€pyxetar otnv eEmTEPIKN TAELPA TNG KLTTOPKNG MeUPpavng. To
QAWVOLEVO aVTO £YEl oAV OmMOTEAEGUA TNV Onpovpyio pog «Bloynuikng tpdmac» o1
pepppbvn TOV KLTTAP®V YEYOVOG TOL eKHETOAAEDETOL T ocvyKekpluévn pébodoc.
ZUYKEKPIEVA, 1 EOIKE GYEOIOGUEVN YPOOTIKN EIGEPYETAL HEGO GTO KOTTOPO, OKPIPAOG
AOY® NG avVOSTPOPNG OVTNG TOV MTdiov ™G HepuPpdvng, aAld dev pmopel va eEEADeL.
‘Etot, maydevetal evioc TV KuTTApmV £0¢ TNV TANPN AVCT TOVG.

Mo 1o ocvykekpévo meipapa, ta KOTTOPO TOTOOETOVVTOL GE TAAKES 24 oMMV pe
eninedn Paon (24-well plates, flat bottom well type). H ypootiky APOPercentage mov
ypMnolpomoteitor £xel EVTOVO KOKKIVO YpOUO, £TCL MOTE Vo lvan duvaTn N TaPOTPNON
TOV KLTTAP®V KOl 1 QOTOYPAENOCN TOLG OKOUO Kol HE €va KOO HIKPOGKOTLO
avacTpoeng eacns. O mPOoTEVOUEVOS YPOVOG TAPAUOVIG TNG XPWOTIKNG 6TO KOTTOPQ
etvar amd pion éog pia opa. Ta anontotikd kOTTApO YpopOTICOVTOL KOKKIVO, EVE TO
Covtavda xottopa mopapévouv Asvkd. Ta kottapa EemAévovton katdmv pe PBS dvo
eopég ko mpootifetan Dye Release Reagent (mapéyetonr and to kit), To omoio Adel ta
KOTTOPO Kol ameAlevfepdvel 6to oynuoti{opuevo dtdivpo v ypootikn petd and 10
Aentd avddevone. To ypopa petpdtor oe potoépetpo ELISA oe unkog xopatog 550nm
(pe pnkog kopatog avaeopds ta 620nm). I'a v eAlayloTomoinon Tov €vpovg Aabovg,

YPMNOLOTOLEITOL Pl TPTAETO OOV GTNV TAAKA Yo KdBe cuvOnkn Tov mepdpotoc.
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Y10 TEWPAUATO TOL £ywvav UEAETNONKE apylkd N emidpacn TV OOPOP®V
TPOGOHETIKMOV OVGIOV GTNV ATOTTO®ON TNG KLTTAPIKNG oelpdg ACIMESE. O1 mAdkeg Tov 24
omdv emotpddnkay pe 2x10* tpopoprictec/onty. Ta kOTTapa enwdoTNKOY Yio 24 dpeg
pe tig didpopeg ovoieg (CRF, a-Fas, antalarmin).

AxoloOBwg peremOnke mn emidpaocn TOV HOKPOEAY®V OTN KLTTAPIKN GEPA
ACIMSS8. Ot mAaxeg emoTpdONKay G AVOTEPO KOl TOPEUEVAY Yo 8 DPeG HEoO OE
enwaoctpa. Ot tpoeoPractec Bpickoviav péca oe 100 ml tov BpemtiKod TOLG LAIKOV
DMEM/F12, ev®d oe opiopéveg cvvOnkeg mpootédnkav e&apyng néco oto Opemtikd
VAMKO 2ug amd to ovticopa katd tov Fas vrodoyxéa. Ta PBMCs tomofethOnkav otig
GUGKEVEC GUV-KOAMEPYELOVY  (Co-culture inserts) (2x10° poxpo@dya/pueuPpévn) pe
Opentikd vAikd6 DMEM/F12. Metd and 2 dpeg endoong to LagpKeipeva KOTTOPO
amopoakpOvOnkav. Ta kOTTopa ta omoia mapéuevav otn pHepPpavn TG CLGKELNG GLV-
KoAALEpYElag elvanl pakpogdyo koaBapodtntag kot Piwoipotntog dveo tov 90% ommg
emPeParmdnke pe ypoon tovg pe aviioopoato katd tov CD68 (B&D Biosciences)
povomupnvikov/pakpoeoyikov deiktn kat trypan blue, avtioctoyo. Ta pakpopdya ite
dev vmoPfAnOnkav ce kapio dwdwkacia, eite mpo-emwdotnkav upe 100 nM CRF +
antalarmin yio 24 opeg. Ta kdOTTopo To omoio O€V LAEGTNOAV KATOLO TPO-EMMAOCT)
nopépevay péco oto OpenTikd TOVG VAIKO Yoo 24 dpec, dtdoTnua KaTd TO Oomoio
yivovtav mopdAinio ot 24mpeg mPO-EMOACELS TOV HLOKPOQAY®V T®V AAA®V GLVONK®OV.
Ot ovv-kaAAEpyeleg mpaypotomomOnkav pe tomofétnon tov pepPpavodv ot omoieg
mEPLElYOV T HOKPOPAYD OTIG TAAKEG TV 24 OomdV ol omoieg meplelyov TOLG
tpoPoPrdotes. Ot TpoPoPAECTEG KO TO HLOKPOPEYO GLV-ETOASTNKAV Yo 24 dpeg, ite
péoa og Bpentikd VAKO LOVO, €1TE L TNV TOPOVGIN TOV OVCLOV TOV XPTCILOTOONKAY
Yo TNV TPO-ENAOOCT TOVG. MeTd 1O TEPOC TOV SACTNUATOS GLTOV, TO HOKPOQHyQ
amopakpOVONKay, TPooTEONKE 1N ¥POOTIKN TOL KIT KOl 0koAovOnOnKav ot odnyieg Tov

KATOOKELOOTH 0nm¢ avagépbnke avotépw (Johnson et al, 2003).

3.25.2 Xpaon pe Ave€ivn V kar Iodwovyo Iponidio

YAkd — Xvokevéc

- Ave&ivn-V (Annexin-V) kot iwdtovyo nponidio (Propidium lodide, PI) kit (BD

- Biosciences Pharmingen, San Diego, CA 92121, USA)

- Kvttapopetpntg Beckton-Dickinson FACSArray (Beckton-Dickinson, Franklin
Lakes, NJ)
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- Software mpoypaupata CELLQuest (Beckton-Dickinson) kot ModFit LT (Verify
Software, Topsham, MN)

- Xvokevég ovv-kariepyeidv (0.2 Anopore membrane, Nunc)

- PvOuotikd swdivpo pocpopikev (PBS)

- CRF (Tocris)

- Antalarmin (gvyevikn yopnyia tov Prof. GP Chrousos)

- Avticopo xatd tov Fas vmodoyéa (blocking aviicopa) (SM1/23, ALEXIS

Biotechnologies)

Mé£Bodog
H pébodog g ypmdong pe Annexin-V kot PI faciletar oty 180tta tng Annexin-

V va npocdévetal ota Mmidio @ooeatidvicepivng. Avtd Bpiokovial LGLOAOYIKE GtV
E0MTEPIKN TAEVPE TNG KLTTOPIKNG HeUPpavikng dmAooTifddag, aAAd petakivohvTol
otV eEMTEPIKN TAELPA oTA TPOTA oTAd TG andmtwone. Emiong m pébodog
ekpetairevetal v WO ta tov PI va gioépyeton péoca oe vexkpotikd kottapa. ‘Etot
EKTIHATAL TO TOGOCTO OTMOTMTOTIKAOV KOl VEKPOTIKOV KLTTAP®V M TPog To. {ovTavd
euvoloroyikd kuttapa. H Annexin-V eivar ovlevyuévn pe pBopifovoa ypwotikn (FITC)
Yo TV 0KP1PT] TOCOTIKOTOINGT TOV SELYUATOV LLE TN XPNON TNS KLTTAPOUETPIaG POTC.

Mo v exktéleon TtV mepapdtov akolovdndnkav ta idw akpipog Prpata to
omoio TEPLYPAPOVTAL GTNV TOPAYPAPO TNG TOGOTIKNG EKTIUNGONG TNG OMOTTOONG UE TN
uébodo APOPercentage, €ém¢ 10 omnueio NG ATOUAKPLVONG TOV  HOKPOPAYDOV.
AxoAroV0wg, ekmAévovior PBilata ot oméc yi va GLAAEYOOVV Ol TPOGKOAANUEVOL GTNV
nAdka Tpo@oPfricteg (ACIMS88). Ot tekevtaior cvAdéyoviar oe PBS otovg 4°C,
QLYOKEVTPOVUVTOL KOl 1) KLTTOPIKEG TeAéTeg emavadiardoviar o 100 ul dreAvpartog
npdodeong (binding buffer). AxolovBei n endaon yio 20 min pe 5 pl annexin-V kat 5 ul
PI, apaiowon tov Swoddpatog pe 400 pl doddpatog mpoOcdeons KoL HETPNON GTOV
kuttapopetpnt pong. Ta deiypata e&etdlovronr evidg 20 Aemntdv pe kvtTopopetpio
pong, pe T xpnomn kvrttapouetrpnty tOmov Beckton-Dickinson FACSArray «xat
avarvovtol pe to mpoypappo CELLQuest kot ModFit LT.

H xvtrapopetpio pong eivar n texvoroyio mov MTPENEL TNV TAVTOYPOVI LETPTON
TOALOTADY PLCTKOYNUKOV YOPUKTNPICTIKOV €VOG KLTTAPOL 1 dAlov ctorxeiov (m.y.
KUTTAPIKOV opyavidiov, daAvtig mpmteivng, Paktnpidiov kAm). Ot petpnoelg autéc
yivovtol og kGBe kOTTOPO N oTOLYEl0 MOV Ppiloketor 6 pon Kol mePPAAAETAL ATO Eval

cvotnua mepppons. Emiong ypnolponoleitar otov S10y@piopd KVTTApOV 0€ OUAOES LE
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KOWA YOpaKTNPLOTIKE, OT®G TO pEyehog, o 6ykog Kal To dvvouko 1 to pH tov xuttdpov
(pvokoymuikég 1010tNTEG). O KLTTOPOUETPNTNG poNg Aettovpyel g eENg: Ta kuTTApPO
wepvave €vo-éva UmPooTd omd pio déoun emtog, ovvnbwg amd éva laser, kot
Katatdooovtol avaioya pe dvo mapauétpovs: (o) Ta popeoAoylkd, OSOUIKA Kot
AELTOVPYIKA YOPAKTNPIOTIKA TOV KLTTAP®V TOL TPOKAAOVV Ol0GKOPTIoN TNG OECUNG
owto¢ ko (B) Tnv exmoun” @Bopiopod amd YNUKES EVOGELS TOV KLTTApOV. Me v
avaTTLEN AVTICOUATOV cVVoedepEVOV pe eBopilovoeg evdoelg eivatl duvatn 1 HETpnon

TPOTEIVOV TOV PpioKOVTOL GTNV EMEAVELN TOV KLTTAP®V.

3.2.6 ZraTioTiKn avadivon

H ocvlioyn, n emeéepyacia Kat 1 6TATIGTIKY AVAALGT TOV SEQOUEVOV EYIVE LE TO
npoypappo SPSS, ékdoon 11.01. H otatiotikn onuoacio tov da@opmdv UETAED TOV
opadwv mov eAéyyOnkav xabopioctnke pe ™ odokipacio Mann-Whitney. To P<0.05
BempnOnke OTL AVTITPOCOTEVEL TNV GTATIGTIKA CNUAVTIKY] O10POPE GTIG LEGES TIUEG TOV

OUAS®OV TOV ovaAVONKAY.
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4 AINIOTEAEXMATA

4.1 Merétn ™6 ékgpaong Tov CRF, Fas ko FasL o€ ¢guolohoyikovg ko

IPOEKAUPUTTTIKOVS TAUKOVVTES

4.1.1 H mpoekrhapyio oyeriletor pe avénuévn ékepaon tov CRF otov

TAOKOVVTA.

Apyka eEetdotnray ta enineda Ekppaong Tov CRF og mhakobvieg mpoepyduevoug
and acbeveig pe mpoekAapyio o€ oVYKPLON HE TNV EKGPOCT TOL 1010V popiov o€
QULGLOAOYIKOVG TAOKOVVTEG avaeopdg tng tdtog nikioag xdmong. o 1o okomd avtd
EQPOPUOGTNKE OvocoicToyNUeia o€ mpoeKAAUTTIKOVS (n=8) Kol QLGLOAOYIKOVS (n=8)
mhakoOvteg. Av Kot M mAgwovotnta tov EVT kuttdpov otovg mpoekAapmtikovg
nhokoovteg ekepalel to CRF mentido (Ewéva 1C), 6100¢ TAAKOVVIES avVOQOPAS TO
EVT kottapa mov ekppalovv 10 mentido ivar Aydtepa (Ewkéva 1A). Ta EVT kdttapa
avayvopiotnKay HE TN XPAOCT GCEPLOKOV TOUOV HE OvTioOHO KOTO  TNG
kvttapokepativnc-7, (Ewéva 1B kar D). H évtaon g xpdong exktiundnke pe v nut-
nocoTikn péBodo IRS. Awamotmdnke avénon tov deiktn IRS katd 1.8 @opég yua tov
CRF otovg mpoekAaunTIiKoVg GUYKPLTIKA HE TOVG PUGLOA0YIKOVG TAakovvtes (Ewova

1E ko F).
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Ewova 1. 'Exgpacn tov mentidiov CRF o6& @uoloAoylKoUS Kol TPOEKAGUATIKOVG
TAOKOVVTES. AVTITPOCOTEVTIKEG QOTOYpOpieg amd mepduata avocsoictoynpueiog yw v
ékppaon tov mhakovvtiokov CRF (A kot C) kot g xvtropokepativng-7 oTIG avTIGTOUYES
oeprakég topés (B kat D) euostoroyikdv (A kot B) kat nposkhapntikodv (C kot D) mhakodviov
(x100). E: Z0ykpion 1oV emmnédov £KQPacns O0T®G avTtd ekTiundnkav pe ™ pébodo IRS. Ot
TIUEG AVTITPOGMOTEVOVY TOVG pécovg Opovg £ SE (*, P<0.05). F: Abdypoppa okédaong tng
évtaong g xpoong yw tov CRF ota EVT xitt0p0 UOI0OAOYIKOV Kol TPOEKAUUTTIK®OV
TAQKOOHVTOV.

4.1.2 H mpoekrapyio oyetileton pe v ep@avien tov FasL wentidiov ota

¢00apTIKG poKpoQaya.

Mo m™m peiétm g éxkepacng tov FasL memtwdiov ypnopomomnOnke SmAdg
avocoQHopPIoIOG. APYIKA YPOOTNKAV GEPLOKEG TOUEG TOV TACKOVVTIOKOD VALKOV HE
OVTICOUO KOTA TNG KLTTOPOKEPATIVIG-7 MOTE VO OVOYVOPLGTOOV KOl VO, ETAEYOVV 01
touéc exeiveg ot omoieg mepielyav @OaptTiKd 1616 ko dewsdvtiky EVT. X10 @Baptikd
1670 and ToVg PLGLOA0YIKOVG TAakoLVTEG (n=8) to FasL mentidio evromictnke pdévo ota
kottapo EVT (Ewkéve 2A-C). Avrtifeto, 6TOVC TPOEKAUUTTIKOVS TAOKOVVTEC (n=8)
gppaviomnke €vag 0eVTEPOG KLTTAPIKOS TANOVoUdg péca oto eOBaptd OeTikdg Yo TO
enTidoo. Avtd ta kuTTOpA avayvopioTnray og eBaptikd pakpoedya skepdlovta FasL,
LE TN XPNOTN EVOS OEVLTEPOVL AVTICMUOTOS KATA TOL €101KOV pokpopayikov dgiktn CD14

(ewkova 2D-F).
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Ewova 2. 'Exgppacn tov mentidiov FasL ota @O0pTIKG POKPOQPAYD QUOLOAOYIKAV KOl
TPOEKLUUTTIKAV TAUKOVVTOV. AVTITPOGOTEVTIKES POTOYPAPIES LE UIKPOGKOTIO GLVECTIOGTNG
and @uolohoyikovg (A-C) kot mpoekAaumtikovg (D-F) mhaxodvieg. Xpnoipomombnkav
avtioopota Kotd tov FasL (mpdowvog @Bopiopdc) (A kot D) kat tov pakpo@ayikod deiktn
CD14 (xéxkwog ¢Bopiopdc) (B xar E). To o@Baptikd pokpoedya mov skepalovv FasL
ypouatifovrol kitpva kot gival Tapoévto pdvo 6tovg mposkAauntikovg nlakovves (F) (x400).

4.1.3 H mpoekrhapyiao dev oyetiCetar pe avénuévn ékgpaon tov Fas meatidiov

ota EVT xvrtrapa.

Agdopévng g éxppaong FasL ota paxpoedyo tov ¢Boptod otnv mposkAiapyia,
eEetbotnke edv ta kouttapa EVT exppdlovv to Fas mentido yio va dwamotwbel edv
glvar dvvatd va vmootobvv amémtwon emayopevn oand 1o FasL tov mpotov.
[IpaypatomomOnke  avocoioctoymuikn  UEAETN o6& @QLOWOAOYIKOUG (n=8)  «xal
npoekAaunTIKOVg (n=8) mlaxovvieg. TOGO GTOVG ELOLOAOYIKOVG OGO KOl GTOVG
TPoeKAAUTTIKOVG TAaKOVVTEG To. EVT kOtTtapa Bpédnkav va ekppdlovv 10 mentidlo tov
vrodoyéa Fas (Ewéva 3A ko C, avrtiotoyye). Ta xottapa EVT péoa oto @Oaptd
YOPAKTNPIOTNKOY HE TN YPDOON OCEPLOKOV TOUDV HE OVIICOUN KOTO NG
kvttapokepativng-7 (Ewkova 3B ko D). To eminedo ékgpaong exktiundnkov pe
pébodo IRS. O delktng dev mopovciose OTATIOTIKO CMUOVTIKY Otapopd peta&d

(QLGLOAOYIKDOV KO TPOEKAAUTTIKAOV TAOAKOVVIWOV.
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Ewova 3. 'Exgpoon Ttov zmertdiov Fas ota EVT kOttopo  QUOOAOYIKAOV Kol
TPOEKAGUTTIKAOV TAUKOOVTOV. AVIUTPOCOTEVTIKEG QMTOYPOPIES TNG OVOGOIGTOYNUIKNG
ékppaong tov Fas (A kar C) kot tng kvttapokepativng-7 (B xar D) oe oeiprakég topég and
evotoroyikovg (A katl B) kar mposkiapmntikovg (B kot D) mhakovvteg £6e1&av Ekppaocn tov Fas
TeNTIO0V Kol 6TIg 600 mepmT@oelg (x250). Agv mapatnpnONKe GTOTIGTIKG GNUAVTIKT dlapopd
oto deiktn IRS peta&d puo1oAoYIKOV KoL TPOEKAQUTTIKAOV TAAKODVIMV.
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4.2 Merétn NG OMOMTMONG GE (PUOLOAOYIKOVS KOl TTPOEKAUUTTIKOVGS

TTAOKOVVTES

H npoekhapyio oyerileton pe avEnpévn arontoon tov EVT kuttapov.

21N ovvéyelo eEETAGTNKE €AV 1 TOPOVGio pokpoaywv BeTik®dv Yo tov FasL otnv
npoekhapyio cvvodevetal pe ovénuéva eminedo anontwone g EVT. o to okomd
aVTO TPAYLATOTOMONKAV AVOGOTCTOYNIKEG LEAETEC GE TOUEG TOPOPIVIG KOl KPLOTOUEG
and eLGloAoyIKoVS (n=8) Kot TpoekAounTikovg (n=8) mhakovvtes. Epappodotnkayv dvo
and TG WAEOV KOwvég pefodovg Yl v ektipnon g andéntmong, ot uébodor M30
(Ewoveg 4 A-F) yio tnv extiunon g mpdiung kot in situ nick translation (Ewéveg 4 G-
K) vy v ektipnon mg OYiung andntmons, Ve Yo, Vo ovoyvoplotodV To KOTTapd
EVT éywve ypodon ceplakdv topdv pe aviicopo kotd g kuttapokepativng-7 (Etkoveg
4 B, D, H kan J). To mocootd ¢ mpodiung ondntowong oto EVT kdttapa, 6tmg ovtod
ektiunOnke pe v teyvikn M30, frav kdto tov 10% (6.6+£0.5%) tOL GLVOALKOV
aplBpov twv EVT xvttdpov, oe O0AOLE TOLG QLGLOAOYIKOVG TAAKOVVIEG TOV
peretnOnkav (Ewkova 2A). Xtnv mpoeklopyio 1o avtictolryo mocootd avéndnke €mg
25% (25.4+£11.8%) tov ocvvoiikov oapBpod tov EVT kvttdpov (Ewkove 4C). Ta
anoteAéopato avtd cvvoyilovrar otig eikdéveg 4E kor F. To mocootd g Oyiung
anontwons tov EVT xuttdpov otoug @uoloAoylKoUg TAAKOOLVTES, OM®MS aVTO
exktiunOnke pe v teyvikn ISNT, xvpowvotav peta&d 1% €og 5% tov GLVOALKOD
apBpov tov EVT xvttdpov mov petpndnkav (Ewkove 4G). Tty mposklopyio to
m0c06TO avTtd ovENOnke émoc 15% tov GLVOAIKOL aplBpov tov EVT kvttdpov mov

petpnonkav (Ewova 41I). Ta aroteAéopata avtd cvvoyilovrot otnv gikova 4K.
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Ewovo 4. Avigveoon mpowung kar oywpng omontoong tov EVT kuvttapov oe
(PUOLOAOYIKOVS KOl TPOEKAUUTTIKOVG TAUKOUVTIES. AVIIIPOCONEVTIKEG (OTOYPAPieg Amd
OEPLOKEG TOUEG TNG TTEPLOYNG TOV euPpvountpikod opiov guotoroyikdv (A, B, G kot H) kot
npoekrauntikov (C, D, | ko J) mhokodviov. Xpnoipomombnkov oviicOUOTO KOTA TNG
kuttapokepativng-7 (B, D, H kai J) yia v aviyvevon tov EVT xvttdpov kat ot pébodor M30
(A kot C) kat ISNT (G xat I) yia tqv aviyvevon g mpdiung Kot OYiung ondnTtmong, aviictorya
(x250). E ka1 K: mocotikomoinon tov arontotik®ov EVT kuttdpov mov aviyvedOnkov pe tig
pefodovg M30 xoar ISNT, avtiototyo. XTovg TPOEKAQUTTIKOVG TAGMKOVVIEG TapoTnpnOnKe
OTOTIOTIKO ONUOVTIIKY] aOéNoT TOL TOGOCTOV T®V OmonT®TIKOV EVT xvttdpav. Ot Tipécg
avImpoomnehovy tovg péoovg opovg + SE (*, P<0.05). F: Aidypoppo okédoaong tov
anontoTik®dv EVT xuttdpov mov aviyvedbnkov pe tn pébodo M30 ce @uoioloyucolhsg Kot
TPOEKAOUTTIKOVG TAAKOVVTEG,.
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4.3 Merétn ™6 pUOoNS TS Ek@paong Tov FasL and to CRF mentiowo og

ROKPOPAYO. TEPLPEPLKOV CLINATOS

To nentiow CRF endyer v ék@paon tov FasL og pakpo@aya meprpepikov

aipatoc.

21 ovvéyxeln peretnOnke n vmodbeon otL to avéEnuéva emineda tov CRF oty
TpoekAaUyio €vePYOTOlOLV TO (OOPTIKA HoKpo@dayd vo ekepdcovv FasL kot va
TPOKAAEGOVY TNV Tapatnpoduevn andntoon twv EVT xvttdpov. T'a to okond avtod
npaypatononOnkav peréteg avoooamotvtoong kata Western (Ewkove 5). Metd and
endoon 6 wpov ue 10 pg/ml LPS-npoepyduevov and E.coli ta emineda tov mentidiov
FasL ota paxkpoedyoa avéndnkoav onpovtikd. Makpoedya to omoia armopovodnkov ard
TEPLPEPIKO aipa Kot KpatnOnkav oe KoAMEPYELD Y®PIG TNV TPOGHNKN KATOL0G OVGiaG,
ypnopomomdnkav g Kovttapa avapopdg (control). Ta kdTTOpO VTE peEAeTHONKAV ©C
wpog Vv ékepaocmn FasL mapdAinio pe to k0TTOpPO TO OTOiM VAEGTNGAV TG OLAPOPES
enwdoelc. H évtaon g Covng, m omoia avtiotolyel otn pepuPpavikny popen tov
nentidiov FasL, koavovikomomOnke évavtt g axtivng. To vevpomentidio CRF  og
GLYKEVIPDOELG 10®M énevta om6 6 DOPEG EMMAONGS, TPOKAAESE AOENON TNG EKPPOCTG TOV
FasL oe paxkpoodya mepipepikov aipatog (n=3) katd 1.5 @opég oe olOykpion e TIg
ocvvOnkeg avaeopds. H emidpacn tov memtidiov CRF Mtav mapdupola pe avtiv tov

npogpyouevov omd E.coli LPS.
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Ewkéva 5. Mehétn pe avocoamotinmmen kata Western tng emidopaong tov CRF oty
ékppaon tov nentidiov FasL og avOpomva pokpo@dya. A: Endaon tov pokpoedymyv yia 6
h pe CRF avénoce onuavtikd v éxepaon tov Fask. H enidpaon tov CRF fitav cvykpiocwun pe
avtnv tov mpoepyouevov and E.coli LPS. Ot evtdoelg tov {ovov kavovikomomOnkav Evovtt
¢ axtivne. B: Aldypappo oxédaong tng ékepacng tov FasL tpiov ave&dpmmrov nelpapdtov
(*, P<0.05)
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4.4 Merétn TG KLTTOPOTOSIKNG Opaong TOV  HOKPOPAY®V  TOV
AEPLPEPIKOV aipaTos oty KutTtopiky oeipd ACIMB8 kabag kot o

porog Tov menTdoiov CRF oty dpdon avti

To nentioo CRF gvioyvel TNV IKOVOTNTO TOV HOKPOPAY®OV TOV TEPLPEPLKOD

aipatog va tpokarovv Fas-gmayopevn anontowon tov AC1MS88 kuttapov.

Téhog, peAeTnONKe M 1KOVOTNTO TOV HAKPOPAY®V TOL TEPLPEPIKOD OiLOTOS Vo
npokoAovv anontwon Tov EVT kuttdpov. Eniong peremdnke n 6pdon tov CRF oto
QAWVOUEVO 0VTO, OEO0UEVNG TNG KOVOTNTOG TOL VELPOTENTIOOV Vo gvepyomolel TNV
ékppaon tov FasL ota pokpedyo oO6mog deiydnke avotépw. o 10 oxomd oavtd
ypnoporomnOnke n vPpokn kvtTapikn cepd EVT ACIMSS8 (avagépovtol oTic e1KOVES
o¢ hyEVT: hybridoma EVT), n omola eivar yvootd 61t ekppdalet tov vmodoyéa Fas.
Apyikd egetdotnke n mBavoOTNTO TOEIKNG OpAoNg TV d10POPOV XPNCLOTOLOVUEVDV
ovolov tave oto. ACIMS8S8 kittapa. Eéetdomie pe ™ pébodo FACS n andntwon tov
ACIMS8 kvttdpov petd and 24 odpeg enwaon pe ta npocheta popia (CRF, avrti-Fas
avticopa, avroroppivn). Alamotdfnke OtL dev vanpye kopio To&kn opdomn yia To
poépla avtd taveo oto AC1M88 kittapa (Ewéva 6A).

AxoloOOnNce M peEAETN NG KLTTAPOTOSIKOTNTAC TOV HAKPOPAY®V OTEVAVTL GTO
ACIMS88 «ittapo kabadg kot tov mbavod poiov twv CRF. Xpnowpomombnkav ot
pébodor APOPercentage (Ewkova 6B) kot kuttapopetpiog pong pe ypdon annexin-V/PI
(Ewova 6C). To amoteléopoto TOv TPoskvyay amd T dvo pefddovg ftav mapduola
v OAeg TIC ovvOnKkec. Metd and 24 dpeg cLV-KAAMEPYELNG LE LOKPOPAYD TEPLPEPTKOV
aipatog kot yopic mpochetec ovoieg, ta ACIME8 kitTOpa Tapovsiocay andOTTMOCN GTO
4.3£1.8% tov mAnBvopov tovg. IlapdAinio ypnolpwomomOnkov pokpoedyd To omoio
elyav emmpochHeta enwacOel pe 100nM CRF yua 24 dpeg mpv v évapén g cvv-
KoAAEpyelag. H televtaia €ywve mapovoia 100nM CRF kot ompknoe 24 opeg. To
1060016 anodntwons tov ACIME8 kuttdpov avéndnke oto 25+£0.9%. Alapecorapntig
¢ Opdiong avtng Tov vevpomentidiov ftav o CRFR1 kabdg n mpocdNKn aviarappivng
NV aVECTPEYE TANP®G.

‘Encita eetbotnke €av mn mapatnpovuevn andntowon tov ACIMSS kvttdapov
0QENOTAY oTNV gvepyomoinomn tov Fas vmodoyéa otnv emiedvela tov kuttdpov. ['a 1o
okomd avtd ypnopomombnke €va ewdikd avii-Fas aviicopo 1o omoio eumodiler v
npOcdecm Tov Tpocdétn FasL otov vmodoyéa. Ta kdttapa ACIME8 enwdotnkav yio 8

opeg pe 2pug/ml tov avti-Fas aviicopoatog kot otn ovvéxeln KailepynOnkov pe
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pokpoedyo ta omoio giyav mponyovupeva evepyomombei pe CRF omw¢ meprypapeton

avotépo. Ta kittopa KpatOnkav e cVV-KOAMEPYELD V1o

24 opec mapovocia avrti-Fas

kot CRF. H dwdwoaocio avt) eiye o¢ amotéhecpo v peimon g andntowons Tov

ACIMS88KLTTAp®V OTA EMIMEDD TOL TOPATNPOVVTOV UETH

and GLV-KOAAAEPYELD LE UM

gvepyomomuéva pakpopaya (5.2+1.8% anontotikdv kuttapov ACLM88).

A B EVT+a-
hyEVT+Ant Fas/macrophages+CRH
EVT+macrophages+CRH+Ant
hyEVT+CRH
hyEVT+a- EVT+macrophages+CRH
Fas
hyEVT EVT+macrophages
0 2 4 6 8 10
Apoptotic hyEVT (% of total)
C
EVT+a-
Fas/macrophages+CRH
EVT+macrophages+CRH
+Ant
EVT+macrophages+CRH
EVT+macrophages

0 5 10 15 20 25 30

Apoptotic hyEVT (% of total)

-
-

=

0 002004 005008 0.1 012
hyEVT apoptosis (OD)

Ewova 6. Mehétn g anontoong tov hyEVT kuttdpov petd omd cvv-kalMEpyeleg pe
poxpo@dya. A: Kavéva amd to ypnolUomolovpeva HOpPlo. €V TPOKAAECE OMOTTMOON OTN

KUTTAPIKY Gelpd pHeTd oamd emdoon 24 wopov.

H anéntoon tov hyEVT «uvttdpov

TOGOTIKOTOONKE pe avalvon kvttapopetpiog ponc. B: hyEVT + 8 dpeg mpo-endaong pe

avti-Fas  (a-Fas)
TENTIO/ OVTUYOVIGTEC.

24 opeg
EMOACTNKOV

KoAAepynOnkay  yio
Ta pakpogdya

pe
pe

npdcobeta
npdcbeta

pokpoebyo =+
To  ovrtioTolyo

neENTId/ avTayoviotéc yia 24 dpeg npv and Tic ovv-kaAMépyeiec. H anomtoon tov hyEVT
KUTTAp®V TocoTkomoOnke pe avdivon wvttapopetpiag pong. C: Ilocotwkomoinom 1ng
andéntowong tov hyEVT kuttdpav Katd tic cuvBnkeg mov meptypdonkay avotépo, ue m uébodo
APOPercentage. H améntowon ekepdaletor oe povadeg omtikng mukvotntag (OD, optical

density). Ot TEG OVTIIPOCOTEVOVV TOVG HECOVLG OPOLG =+
nepopatov (*, P<0.05).

SE tecodpov dl0QopeETIK®OV
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5 XYZHTHXH

O exAvTikdg mapayovrag e koptikotponivng (CRF) kot ta opdAoyd tov mentioln
ovpokoptiveg (UCNS) amoteA0bv TOV KOplo puvbpiot KoL  GLVTOVIOTH T®V
CUUTEPLPOPIKDOV, EVOOKPIVIKOV KOl OVOGOAOYIKOV OMOKPICE®V TOL avOpdOTIVOL
opyaviouob amévovtt oto otpeg (Bale and Vale, 2004). O Bioioyikdc poOAog TOV
«avoamapaymykov» cvotiuatog Tov CRF mentidiov peletdtor kot mpocdiopiletor ta
tedevtaio xpovia. Méxpt oTryung €xetl damiot®wOel 1 GLUPETOY TOVG MG TOPAKPIVEIS Kot
QVTOKPIVELG PLOUIOTEG OE ONUAVTIKEG AEITOVPYIEC TOL OAVOTOPAYMOYIKOD GULGTHUOTOG
oOmwg N woppnéia, N oypvomroincm, N eHAPTOTOINGN TOL GTPOUATOG TOV EVOOUNTPIOL, M
epevTELON NG PAacTOKOGTNG, M Asttovpyio TNG EUPPLOTAAKOVVTIKNG KVKAOPOPIaG Kot
n évapén tov toketov (Hillhouse and Grammatopoulos, 2002; Kalantaridou et al, 2003).
Eniong mpoteivetar 611 Tomikt| dvciettovpyio twv CRF mentidiov punopet va odnynoet o
OaTAPOYEG TOV OVOTEP® HLOOIKACLOV.

[Ipoceata, datapayés tov cvotiuatog Twv CRF mentidiov €xovv cvoyetiotel pe
Vv mabopuctoroyia e wposkAapyioc. Evag aptOudg peketov éxel evroniost avEnpuéva
eninedo. CRF oto mhdopa yovaikov pe mposkiapyio (Laatikainen et al, 1991; Warren et
al, 1995), dlieg peréteg avaeépovv vymid emimeda CRF ko mapdAinia younid
emimedo g deopevtikng tov CRF mpwteivng (CRF-binding protein, CRF-BP) (Petraglia
et al, 1996), evd pa npdéceatn perétn evromoe avénuéva eninedo UCN ot0 puntpikd
Kol 0T0 euPpuikd mAdopo og kvnoelg emmieypéveg pe vaéptaon (Florio et al. 2006).
Avaeépetor TG, 0Tl 6€ TAAKOVVTEG TPOEPYOUEVOLG ATO KVUNOELS UE TposKAayia, M
pOBuion tov TOVOL TV guPfpvo-mhakovvtik®Vv ayyeimv and ta CRF mentidwo sivon
elattopotikn (Karteris et al, 2005). H akpiprg, motdéco oyéon tov CRF nentidiov pe
™V ntabogucioroyio g mpoekAapyiog 0ev £xel LEXPL CUEPO TANPMG ATOCAPNVICTEL.

[ToAvdapBueg peréteg €xovv emikevipwbel oto pdAo ™G TpOoPoPALcTNG OTNV
nabopuoloroyia g mpoekAiapyiag. Ilpodceata £€xel avayvopiobel shotTtOpOTIKN
tpo@oPractikny dieicdvon Kabdg kol  avénuévn  amdnTOoN TOV  EEMANYVOTOV
tpopofractikdv (EVT) xvttdpov (DiFederico et al, 1999). Enpavtiké poio ot
enayoyn ¢ andémtowong tov EVT xuttdpov eaivetal va mailer to cbompo Fas/FasL
(Neale and Mor, 2005).

Extoc and v avEnuévn andntoon tov EVT kuttdpov, n tposkiopyio oyetileton

emiong pe ovénuévn omMOnom omd EVEPYOTOINUEVO HOKPOPAYD YOP® OmO TIG UM
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TPOTOTONUEVES OTELPOEDELG apTtnpieg Tov TAakovvta . H cvoyétion g elattopévng
d1elodvong TV TPOPOPAACTIKOV KUTTAP®V GTIC GTEIPOEDEIS apTNnpiec e TNV mepicoeln
LOKPOPAY®OV HECH KOl YOP® amd T aptnpieg avtég anacyorel tn Pipiioypaeio 16 awd
to 1999 (Reister et al, 1999). Ilpdécpata emPefourddnke OtL N mapovoio mepicoelag
EVEPYOTOMUEVOV HaKpo@dymv meplopilel T dieicdvon twv EVT xuttdpov endyoviag
v andntwon toug pécm evog TNF-a eEaptodpevov punyaviopot (Reister et al, 2001).
Ot akpifeic, ®0TO6G0, UNYOVIGHOL TOV EMAYOLV TNV EVEPYOTOINGT KOl T GLOCMPEVLON
TOV LOKPOPAY®OV GTNV TEPLOYN TOL eUPpvountpikod opiov Tapapévouv dyvmoTot.

H mopodoa dwrpipny depevvaviag 10 poérlo tov CRF  mentidiov ommv
nobopuoloroyia  Tng dieiocdvong ™G EEMAYVOTAG  TPOQOPAACTNG KaTtd TNV
mhaKovvtomoinomn, mapovctdlel vedtepo dedopéva otnv  maboyéveon VOGOV e
EAMATOUATIKY] TAOKOVVTOTOINGY], OT®G 1 TPOEKAAUWio. ZVVEKTIUOVTOG TNV aVENUEVN
éxppaon tov CRF otovg mpoekhiaumtikovg mhakovvieg in Situ, tmv mapovoio FasL
fetikoVv pakpoedymv oto eBaptd acbevov pe mposkiapyia kot v wavotnto tov CRF
va gndyel v ékepoon tov FasL oe avBpomve poakpoedyo koir vo gvioyvel Tnv
KovOTNTA TOV TEAELTOOV Vo TPokaAoOV Fas-emayopevn amdnT®on GTNV KLTTOPIKN
oepd EVT, mpoteivovpe 10 poro g tpradag ‘CRF-pokpoedya-Fas/FasL’ wg mboavo

To00oYEVETIKO HOVTELO GTNV EUOAVIOT TNG TPOEKAAUWYING.

5.1 H mpoexiopyia oyetiletor pe avEnuévn ékppaon CRF oty meproyn
T0V gufpvounTPIKov 0piov Kol TOPOLSio OETIKOV Yo TOV TPOGOETN

Fas @Oaptik®v pakpo@aymv

‘Exer mponyobueva oerybel 011 M mpoeskAopyio oyetiletar pe dwotapayéc otnv
ékppaom tov CRF. XZvyxkexpuuéva, molvapBuec epeuvntikéc opddeg £€xovv ovagEpet
avénuéveg ovykevipmoelc CRF ot0 untpikd mAdcuo o€ KLUNOES EMTAEYUEVES e
npoekiapyio (Laatikainen et al, 1991; Warren et al, 1995; Perkins et al, 1995; Petraglia
et al, 1996; Liapi et al, 1996; Leung et al, 2000). IMopdrAAnia oce acOeveig pe
npoekAapyio €xovv avaeepBel avénuéves ovykevipooelg CRF oto aipa opgaiiov
Lopov kabd¢ kat ot kukAoeopovvta eninedo MRNA tov CRF (Goland et al, 1993; Ng
et al, 2003). Ou oayysodootartikég oOpacelg tov CRF  omv  avOpomivy
euPpvomrakovvtikny kvkropopio (Clifton et al, 1994), odnynoav tovg Florio kot cov.
otV vtdBeon OTL 6NV TpoeKAapyio 0 TAAKOOVTOG GUUUETEXEL GE €V GUVOPOLO GTPEG,

anelevbepaovovtog CRF yia va e&acpalicel e Tov TpOTO oUTO TN SATHPNOY ETOPKOVG
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QULATIKNG PONG TPOG TN UNTPO, TPOPLAACGOVTOG TO EuPfpvo amd &va aPLAOEEVO
nepipdrrov (Florio et al, 2002). H avtippomiotikn advénon oy ékkpion tov CRF and
TOVG TAOKOVVTIOKOVG 10TOVG GE€ KOTOUOTAGELG UNTPLKOD OTPEG, EVIGYVETOL OMO TOVG
McLean katr Smith. Ot cvykekpipévor cvyypogeic vrootnpilovv O6TL 0 TAAKOLVTIOKOG
CRF evepyomoiel opiopuévouvg duvnTikd ¥proGLUOVE TPOCOUPUOGTIKOVS UNYOVIGLOVS GTO
otpecapiopévo EuPpvo. Ot unyaviopoi avtol mepthapufdavovv Tnv €mTAYLVON TNG
opipavong Tov euPfpuik®v opydvov, TN UEYIOTOTOINGT TNG TAAKOVVTIOKNG OLUOTIKNG
poONG Kat v wpodun &vapén tov TokeTov Otov M emiPimon Tov guPfpvov ametdeiton
(McLean and Smith, 1999).

Y& avtifeon pe To EVPNUATO AVTA, 1) EPEVVITIKN HOG OLAdN TPOTEIVEL Evav TOAVO
emPrapn poro yio tov CRF oy maboyéveon g mpoeskropyioc. To in vitro dedopéva
pog amodekvoovv 0tt o CRF pmopet va emdyer v éxepaon tov FasL ota poakpopdya
gvioybovtag He TOV TPOTO OQLTO TNV KAVOTNTA TOvg vo TpokaioOv Fas-emayouevn
andéntoon ™ EAT. Avtd pag xdvel va vmobécovpe OTL GTOVG TPOEKAGUTTIKOVG
mhakoOvteg, N avénuévn gvachnocio T@V TPoPOPANCSTIKOV KLTTAP®V GTNV OTOTTMOGCN
mhoava vo opeideton ev pépel, oe emayoupeveg and tov CRF aAlayég oto0 cvotmua
Fas/FasL. To amoteAéopotd pog deiyvouv ott tor kvtTopa e EAT mbava va eivor
vrevbovva Yo ™V avénuévn €kepactn tov miakovvtiokov CRF mov mapatmpeitor otnv
npoexkiopyio. Ta svpiuoatoe avtd eyeipovv 10 gpd@TNUO KT TOCO 1 dlaTapayuévn
ékppaorn tov CRF amotelel pépog 100 TPOTOYEVOLG TOOOYEVETIKOD UNYOVIGUOD TNG
npoekhapyiog 1 ocvuPoaivel deVTEPOYEVMOC OC ATOTEAEGUO TOV ALENUEVOV OYYELOKDV
AVTIGTAGE®V oL mapatnpovviol apydtepa. H andvinon oto epdtnpa ovtd dev givor
KaBOorov g0koAn av AdPovpe vVTOYTN OTL Ol TAAKOVVTIAKOL 16TOL TOV XPTGULOTOMGAULE
npoépyovtal and kvfoelg mov Ppickovior mepimov oty 34" efdopdda. H dievépyeia
TOPOUOI®V TEWPAUATOV glval mTpopoavég OTL givarl va addvato va mpaypotonombel og
mhakoOvteg 18 efdopddmv-nepiodo kotd v omoio OAOKANPOVETAL | AvadOUNCT TOV
OTEPOEDDV OPTNPLOV-KAODS N TapakoAovONoT TS £KPOcNg TOV KUNGEOV OVTAOV OGOV
a@opd otnv avdrtuén N Oyt mpoekAopyiog oev eivan dvvarn. Aappfdavovtag, ©®oTdGO,
voY”n Ta dedopéva Tov Leung kot cuv. mov avaeépovy avénuéveg ovykevipooelg CRF
KOTO TN OLAPKELD TOL OELTEPOVL TPIUNVOL GTO TAGCHO acBevdv ot omoileg apydtepa
avénto&av npoekiapyia (Leung et al, 2000), motevovpe 6TL TOAVA Vo VITAPYEL GYEGN
atrtiov kot arttotod petaly Stotapoy®v Tov cvotipatog tov CRF memtidiov kot tng

TPOEKAUUYI0G M ATOTELEGULA JLATAPAY DV TNG TAOKOVVTOTOINONG.
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Emprapric porog yia tov CRF otnv maboyéveon g mpoeklapyiog £xel mpdospata
npotadei kot amd tovg Karteris kot ovv. ot omoiot vmootnpilovv 6Tt M peiwon g
emayopevng and tov CRF ayyel06106TOAMG 6TIG TPOEKAAUTTIKEG KUNGELG THOVA v givat
amotéAecpa TG eAaTTOREVNG Ek@paons Tov CRF vrodoyéwmv wg amotédeospa ypoviag
éx0eonc ota avEnuéva eminedo tov CRF (Karteris et al, 2003). Eniong, ocoueova pe
tovg Karteris kot ovv. n peiowon tov emmédov twv CRF vrodoyéwv otnv mposkAiapyio
Ba umopovoe va odmyel oe datapayég ot pOOUION TOV LOVOTTATION TOV LOVOEELSIOV TOV
alOTOV-KVKAIKNG HOVOP®SPOPLKNG Yovavoaiving (NO-cGMP), mov gaivetal va amotelet
éva amd Tto. KOPLO GMUOTOOOTIKG HOVOTATIO HEGH TO®V OTOlMV dlopesorafovvtal ot
opdoeg tov CRF xatd ™ dtdpkela g xkomone. Awatapayés otn Aettovpyio tov NO-
cGMP onpatodotikod povomatiov mboavd vo GLVEIGEEPOLY GE  JATOPAYEG TNG
tsoppomiac n omoia puOuilel Tov ayyelakd TOVO GTNV EUPPLOTAAKOVVTIKT KVKAOQOpia,
pog TV Katehhuven ¢ ayyeEcHoTAoNG KoL TNV €TOKOA0LVON KAk aAAniovyio TG

npoekiapyiag (Karteris et al, 2005).

5.2 H mpoekrapyio oyetileton pe avénuévn anomtoon s EAT

Me yvopova TG avotép® TopaTnpnoEls, HeAetOnke m vmdBeom 0Tl oTNV
npoekhapyio n EAT mBavov va gival evdilotn oe emayopuevn and 1o pokpopoyikd Fask
kuttapotolikn enibeon. Ipaypartt, dtamiot®Onke 611 T0 TOGOGTO TOV AMONTOTIKOV EVT
KUTTAp®V  €ival  onuavTtiKd VYNAOTEPO GE  TMPOEKAOGUTTIKOVS GLYKPITIKA  UE
(QLGLOAOYIKOVG TAAKOVVTEG TNG 100G NAKiag KUNONG.

Oocov apopd otnv maboyéveon g npoekiapyiog, pio maild vrdofeon vroostnpilel
OTL M EMTAOKN 0LTN NG KONoNG oyetileton He puo YEVIKELUEVT dltoTtopoy] OGNV
TpopofAractiky Oleicdvon. Xdugpowva pe tovg DiFederico kot ovv. 1 ekteTOUEVN
andéntoon g EAT Oa pmopovce va e€nyel tnv mapatnpoOUeEV] GTIG TPOEKAUUTTIKES
KUNOES empovelakn dteicdvon g Oldpueong Kot  evOayyelokng TPOoPoPAGGTNG
(DiFederico et al, 1999). ¢ avtibeon pe ™ perétn avty, plo perétn tov Kadyrov kot
ovv. vrootnpilel 611 N gAatTOUEVN TPOPOPANCTIKY dlEicdVoT oTNV TpoeKAapyia dev
umopet va eEnynBel pe PBdon ta avEnpuéva T0cooTd ATOTTOONS, KOOMG 0 ATOTTOTIKOG
deiktng omv mpoeskAapyio @aitvetor vo elvor pikpOTEPOS KoL amd ALTOV  TOV
QLOLOAOYIKOV KVNOE®V OTIS OTOoieg M TPoPoPAacTiKY dieicdvon eivor QLGLOAOYIKNY
(Kadyrov et al, 2003). Qotoc0, N 1610, EpEVVNTIKA OUGOO GE LG TO TPOCPATN UEAETN
™me, ovaeépel avénuévo TOCOCTH OMOMTOOMNG TNG OLUUEONG KOL  EVOOYYELOKNG

TPOPOPAACTNG GE TPOEKAAUTTIKOVS TAOKOVVTEG. 2T HEAETN avT| vrootnpileTal 6Tt o
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avENUEVO TOCOOTA OmonmT®mong mBbavov va egivar vredBova yloo TV EAATTOUATIKY
Tpo@oPracTikn Oleicovon OTIC OTEPOEdElS aptnpieg O€ KLNOEWS EMIMAEYUEVEG LE
TpOUNG Evapéng TpoekAapuyio Kot evéountpla vroiemdpevn avamtvoén (Kadyrov et al,
2006). Kabmg mpog to mapov dev vrdpyel opopvia otn PifAtoypaio, to amoteAéGaTO
™G mapovoog OTPIPNC amodewkvbovy OTL 1 mposkAapyio oyetileton pe avénuéva
TOGOCTA TPpOIUNG Kol Oyiung anodmtwong . EmPePaidvoviag ta avénuéva mocootd
OATOTTOTIKOV OaVATOV GTOLG TPOEKAUUTTIKOVS TAOKOVVTEG WE TNV OVOCOIGTOYNUIKY
pébodo M30, exundeviCovpe v mOAVOTNTO VREPEKTIUNONG TOV OATOTTOTIKOV
YeYOVOT®V KOOMG 1 VEKP®GT TOL 00NYel oTOV KoTtakepUaTiopnd Tov DNA kot og yevddg
Oetikd amotelécpoato pe ™ péBodo ISNT, oe ovuPaivel xatd ™ Oldomacn g
kvttapokepativinc-18 (CK18) n omoia aviyvevetor pe t pébodo M30 (Sakagami et al,
1999).

5.3 O porlog TOV ROKPOPAY®V TNG TEPLOYNS TOV EUPPLOUNTPIKOD 0piov
OTIV TPOEKAUPYIO

2V mpoekAopyio 1 oKEYN NG EKCECNUACUEVNG OMOTTOONG MG UNYOVIGLOD TOV
nweplopilel v tpoPoPracTikn O1ElcOVOT GTO TOIY®UO TOV OCREPOEODV OPTNPLOYV,
gyeipel v mOavoTNTA VIOPENG TPOEPYOUEVOV aTd UNTPIKE KOTTOPO CNUATOV To 0Toia
egnayovv tv amomtwon. Ov Reister kot ovv. @EPLypdeovy MV mapovcia
EVEPYOTONUEVOV LAKPOPAY®V TANGIOV TOV GTEPOEO®V OPTNPLOV GTNV TEPLOYN TOV
euppvountpikod opiov, KAVAOV Vo ETAYOLV ATOTT®GN NG TPpoPoPAdotns. H emaywyn
™G AMOMTOGONG GTN GLYKEKPIUEVT] LEAETN EMITLYYAVETAL LE GLVOVOGHO Ekkplong TNF-a
0 omoiog mpocdévetal otov TOMov-1 vwodoyéa tov kot wdoAeapivng 2,3-d0&vyeviong
(Indoleamine-pyrrole 2,3-dioxygenase, IDO) n omoia kataforilel ta Tomkd emimedo
tpuntoedvne (Reister et al, 2001). Qotdco, ot Renaud kot cvv. oe petayevéotepn
peAétn vrootnpilovv 0Tt otV mpoekAopyio N avEnuévn ombnon pakpoedywv yopm
and T1c omepoedelc aptnpieg mapeumodiler v  TpoofAactikn Oleicdvom Kot
avodOUNoN TV OREPOEWOV OPTNPLOV HEC® €VOG UN OMOTMTOTIKOL UNYOVIGHLOV.
ZOHQOVO HE TNV EPELVNTIKY 0LTN OMdda, M Topovsia TANO®PAC £vEPYOTOMUEV®V
HOKPOQAY®OV YOp® amd To puntploic ayyeio mwOovéd vo GUVEICQEPEL GTNV OVETOPKY|
TPOPOPAACTIKY OlEIGIVON KOl OVAOOUNON TOV GTEPOEWOV OPTNPLOV ETAYOVTAG TNV
€KKplon tov tmov 1 avactoréa tOoL gvepyomomtn tov TAAGHvoyovov (PAI-1) kot
avaoTéAlovTag T OYeTWLONEV] UE TOV TOMOV TPO-OVPOKIVAGNG EVEPYOTOINTH TOL

nAoacpuvoyovov (pro-uPA) xaleivoAvtikny opactnpiotnra, péow mapoywyns TNF-o
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(Renaud et al, 2005). ITap’ 6o avtd, Ol KLTTAPIKEG OAANAETIOPACELS KOL 1 XPOVIKN
aAlndovyio TOV YEYOVOT®V KOTA TN OWUPKELWL TNG AVAOOUNCNG TOV GTELPOEODV
apIPLOV  mapapévouv akopo acaer. Ilpoéceata dedopéva vmootnpilovv O6TL 1
avodOUNoN TOV CTEPOEODV apTNPLOV cVUPaivel og dlakpltd, eEopTOUEVA KAl U omd
™MV TPoQOPALCTN OTAOIL KOL TOPEYOLV TIC TNPMTEC EVOEIEELS OCULUUETOYNG TOV
LaKpo@aymv oto un eaptduevo amd v tpopofAidotn otadio (Smith et al, 2009).

2NV Topovca UEAETN, SOMGTOONKE OTL GTOVG TPOEKAAUTTIKOVS TAUKOVVTES, TO
eBaptikd poaxpoedyo exkepalovv FasL, memtidio to omoio amovcidler amd TOV
GUYKEKPIUEVO KVTTOPIKO TANOVGUO GTOVS PUGLOAOYIKOVG TAakovvTeg. H vrndBeon g
ovuuetoyns tov Fas/FasL cvotfuatoc otnv oyxetilOuevn pe Tig emmAOKEC TG KONONG
ATOTTMOON TOV TAAKOVVTIOK®OV KVTTApOV £xel Voot pLyBel and mponyovueveg HeAéTeg
(Neale et al, 2003; Minas et al, 2007). Ot Neale kot cvv. mapatipnooav 6Tt 0pdg Amod
acOeveic pe mpoekiapyio meplopilel ™ ProciudTNTo TOV TPOPOPAACTIKOV KLTTAP®OV,
enidpacn mov @aivetor va oyetileton pe petafoiéc otnv evaichnocio TOV KLTTAP®V
avtdv otn Fas-emayopevn andmtowon (Neale et al, 2003). Metaysvéotepeg peréteg g
EPEVVNTIKNG HOC OuAdac, ovvédeocov TIG avTtopateg oamoPorég otov dvlpomo e
avénuévn  andntoon g owdpeong EAT xar v wkavomtmta tov  @OapTikodv
Aep@okvttdpmv vo mpokarodv Fas-gmaydpevn andmtoon tov kuttdpov avtdv (Minas
et al, 2007). H toavtoypovn, wotdco, mapovsio tov Fas kat tov mpocdétn Tov, GTovV
TAOKOOVTIO KOl TOVG eUPfpuikove vuéveg, kabiotd mepimioko to poio tov Fas/FasL
GUGTIILOTOS GTOVS OVATAPAY®YIKOVG 16TOVC. 'ETo1, €KTOC 0md T0 pOAO TOL GTNV EMAYWYN
NG AMONTOGNG TOV TPOPOPAACSTIKMOV KVTTAP®OV, OPIGUEVOL EPEVLVNTEG LTTOGTNPIloVY TOV
TpooTatevTikd poédo tov Fas/FasL cvotipatog otnv mEPLOY TOL EUBPLOUNTPIKOD
opiov. Zvykekpipuéva, £xet derybel 0Tl 6TIG PLOIOAOYIKEG KVNGELS, TO pokpo@dyo poll pe
0 TPOPOPAACTIKA KVTTOPA, UTOPOVV VO Tpokarécovy Fas-emayouevn andntmon TV
evooOnAtokmv Kol Aelov POTKOV KUTTAPOV TOV OyYELKOD TOLYMUATOS TOV GTELPOELODV
apTnpLdVv, Tpodyovag v avadouncn tovg (Keogh et al, 2004; Ashton et al, 2005). O
EVOEYOUEVOC OTOTTOTIKOG 1 TPOoTATEVTIKOS porog Tov Fas/FasL cvotiuoatog gaivertal
va  eaptdtar amd TG ovvOnkec mOL  emKpATOHV GTO  UIKPOTEPIPAAAOV  TOL
euPpvountpucov opiov (Elovitz and Mrinalini, 2004).

Avéiloyo TOV oLVONKOV WOV  EMKPATOVV  GTO  UIKPOTEPPAAAOV  TOL
euppvountpikod opiov @eaivetar va eivol Kol T0 OmTOTEAEGHO TNG OAANAETIOpAONC TOV
EOUPTIKOV poKpoQAy®V pHe To TPOoQOPAacTIKA KVTTApO TN mepoyns. Or Mor ko

Abrahams vmootpifovv 0Tt otV TPoEKAGUYIOL TO EVEPYOTMOINUEVO, HOKPOPAYOL
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eKKpivouy TPo-QAEYUOVADOELS KuTTApOoKiveg, petaly tov omoiwv TNF-a kot IFN-y,
EMAYOVTAC TNV OTOTTOOTN TOV TPOPOPAACTIK®OV KLTTAp®V. Avtifeto, Katd TN O10pKEL
TOV PLGLOAOYIKAOV KUGEWDV, 1] POYOKVTTAP®OT TOV OTOTTOTIKOV KLTTAP®V (aiveTol va
KOTOOTEAAEL TO, EVEPYOTOMUEVA LAKPOQAYQ, TpodyovTag TNV ancievdépmon Th-2 tHmov
avTipAeypovwddv kvttapokiveov (Mor and Abrahams, 2003). Meiétec tng idtog
EPELVNTIKNG ouadog vmootnpilovv 0Tt avEnuéva  emineda  TPO-QAEYLOVOIDV
KUTTAPOKIVOV TTpodyovv TNV €kepocr tov Fas otovg tpopofrdcteg kot kabiotodv Ta
KOTTOPO Wloitepa evdioto otnv Fas-emayopuevn andéntoon. Avtibeta, ot IL-6 kot IL-10,
o1 onoieg avinkovv otig Th-2 kvuTTOpOKiveG, EVIGYVOLY TNV OVTIGTACT TOV TPOPOPALAGTOV
oe oavtn ™ popen amdémtwong (Aschkenazi et al, 2002). Ta amoteAéocpato avTd
vrootnpilovv 10 S1TTO POAO TOV HAKPOPAY®V GTNV TPOo@OoPAacTIKY Oleicdvon Kot To
ULETOCYNUOATIOUO TOV GTEIPOEWODOV OPTNPLOV, AVAAOYL LE TNV KATACTOCT EVEPYOTOINGNG
tovG. 'Etol, evd oTIC QUGIOAOYIKEG KUNGELS TO HOKPOQAYD POV G LTOGTNPLKTIKY
KOTTOPO  OlELVKOADVOVTOG TO UETACYNUATIGUO TOV OCREPOEWOV APTNPLOV, OCTINV
wpoekAopyio dpovv ¢ @paynds otn oleicdvon g TPpoPoPrAcTng emdyovtog TNV

AmTOTTOON TNG Kol SLGYEPAIVOVTOS TO LETAGYNUOTIGUO TOV GTEPOEWSDOV APTNPLDV.

5.4 To mentiono CRF gvioyvel TNV tkavotnTo TOV QOUPTIKOV HOKPOPAY®OV
vo. Tpokaiovv Fas-emayopevn amontmon o€ po vfprotkn KuTTopikl
oepa EVT

AxoroVBwg depevvinke évag mbBavog porog yia tov CRF otnv enayoyn tov
avoTépm eavopévov. ‘Exel maiatotepa deiybel 611 n evepyomoinon tov CRFR1 endyet
mv ékepaon tov FasL ommv EVT kot ota PC12 kdttapo (Makrigiannakis et al, 2001;
Dermitzaki et al, 2002). EmunpdcOeta, npdspata avakowvddnke n ikoavotnto tov CRF
vo emdyer v ékepacn tov FasL oe ¢@Baptikd Aepgoxvttapa amopovouéva ond
TAaKoOVTEG amd dlakoméc kunoemg pécm tov CRFR1 (Minas et al, 2007). Me Bdon ta
dgdopéva avtd, egetdommke 1 vndbeon 6t o CRF emdyer v éxppaon tov FasL ce
LOKPOPAYO TEPLPEPIKOD CAILOTOG EVIOYVOVTOG £TCGL TNV 1KAVOTNTO TOV TEAELTAI®V v
npokaAovv amdmtoon g EVT. H pelétn ectidomie ot pakpo@dyo TEPLPEPTKOV
aipatog kabmg ta KOTTapa avtd gival Teyvikd €0KOA0 va amopovebobv e TPMTOYEVEIS
KOAMEPYELEG VYNANG KB pdTNTAG.

Toa amoteléopoto ™G mapovoac HEAETNG TPOTEIVOLY €vav AEITOLPYIKO POAO Yia
tov CRF omv xvttapotolikn opdomn tov poakpoedymv évavit tov EVT kuttédpov.

AwmotdOnke 6t o CRF emdyst tnv ék@pacmn Tov cuvdedepévov GTn KLTTOPLKN
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peuppavn FasL oe poakpopdya mepipepikod aipoatoc. H aviinon, owotdéco, TAnpopopidv
amO TO ATOTEAEGUOTO TOV TEPAUATOV LOG XPELOLETOL TPOGEKTIKN epunveia av oKePTEl
Kavelg OTL TO LAKPOPAYO TOV TEPLPEPIKOV QILOTOC HTOPEl Vo SLAPEPOLY CMUOVTIKA O
TOV 0vTioTolyo vromAnBuopd Tovg 610 POaPTO. Qotdc0, Tpdspata emPefarmOnke 4Tt
01 TEPLOGATEPEG AELTOVPYIEG TOV LOKPOPAY®V, CUUTEPIAAUPOVOLEVIS TNG EKPPAUCTC TOV
popiov empaveiog, o0e petafariovior 6tav @OOPTIKE HOKPOQAYO KOl HAKPOPAyO
TEPLPEPIKOD OiHOTOG GLV-KOAMEpyoOvTOl pe tpogoPfractikd kvtTapa (Rozner et al,
2011).

Mo ™ pelétn g KuTttapoTolikng Opdong TOV HOKPOQAY®V TAV® GTOVG
TpoQoPArdoTeC  ypnolomomOnKe  €va HOVIEAO  KLTTOPIK®V  GLUV-KOAAIEPYEILDV
AmOTEAOVUEVO aTO TPOTOYEVEIG KAAAEPYELEG LOKPOPAY®V TEPLPEPIKOD OULLATOG KO LLaL
VPPIOIKY]  KLTTOPIKY OEPA  YOPLOKAPKIVOUATOG Kol  eE@AaYVOTAG TPOoPoPAAcTNg
(ACIMS88). Ilapatnpndnke o611 o CRF mpoxkdiece onmupoviiky avénon oty
KUTTOPOTOEIKOTNTA TOV paKpoedymv évavtt tov ACIMS8S8 kuttdpwv. To yeyovdg avtod
gywe avTIAnmTo pe TN PETPNON OVENUEVOV TOGOoTOV andmtwong tov AC1IMSS
KUTTAP®V HETA TN GLV-KOAAEPYELL TOVG HE TO CUYKEKPIULEVO LOKPOPAYD GE GUYKPLON
pe 11g ovvOnkec avaeopds. Ot televtaiec opiloviar wg ovv-kaAlépyeio. ACLM88
KUTTAp®V pE pakpoedya yopic v mpooOnkn ewyevovg CRF. To meprypagopevo
QAWVOUEVO aVAGTPAPNKE TOGO [E TN XPNON TNG AVIAAAPUIVIG TAV® oTa LoKpOPdya, 0G0
KOl HE TOV amOKAEIGUO NG Asttovpyiag tov Fas vmodoyxéa otovg tpopofAracteg, pe
xpNon  €W01KOD  OVTICOUOTOS. XVUTEPOUCUATIKA, T TOPOTNPOVUEVN avénom g
AnTOTTOONG OPEILOTAY GTNV EMAYWOYN TNG £KEPACNS TOv pokpopaylkoy FasL amd tov
CRF.

Mo onpoavtiky didotacm g opdong tov CRF mov dwamistdveTon o1 mapovca
UEAETN, a@opd oTOV 0vOocOopPLOUIGTIKO pOAO TOL memTIdiov otV mpoekAopuyia. ['ivetal
Qavepd OTL T0 veLPOTENTIOWO aoKel OpAoN WAV GTO POKPOPAYO TNG TEPLOYNG TOV
euppvountpikov opiov, pvOuilovrag v ékepoacn tov FasL omv emoedveia tov
Kuttapov avtov. H dvvatdétnta tov CRF va tpomomoiel tn Aettovpyio TV KLTTAP®V
TOV OVOGOTOINTIKOV GLGTAUATOS, £xel mponyovuevo avapepBei (Angioni et al, 1993;
Tsatsanis et al, 2006). Xe cvotnuotikd eninedo o CRF €xel éupecn ovoGoKATAGTOATIKN
opaon, pe v gvepyomoinom tov dEova YYE xat ) cvuvakdrlovdn aneievBépwon tov
yAvkokopTikoeW®Y. Avtifeto, oe tomkd emimedo odwamiotoveron 0Tt 0 CRF mov
TOPAYETAL GE PAEYUOIVOVTEG 1GTOVG Opa TOPAKPIVAOS N/KOL OVTOKPIVAG MG U0 1OYVPT

npo-eAeypovmdng kuvttapokivny (Karalis et al, 1991). Tlpdécpata, ot Agelaki kot cuv.
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npotewvayv 0Tt ta. enayopeva and tov CRF onuata, mailovv kabopiotikd pdéro otnv
TAPAYOYN TPO-PAEYLOVOOID®V KLTTAPOKIVAOV ord Ta pakpoeaya (Agelaki et al, 2002). X¢
CVHEOVIO HE TIC TOPATNPNOELS OLTEG , 1 TOpovoo peAétn vmootnpiler OtL otV
wpoekAopyio o CRF gvioyvel tv kuttopotolik] dpdorn Tov BapTIK®V HaKpOPdy®V,
gite dueca péow emaywyng e €kepaong tov FasL, eite éupeca péom moapaywyng
LOKPOPOYIKDOV TPO-QPAEYLOVOODV KUTTAPOKIVAOV.

ZUVONTIKA, 1 TOPOoVGa JaTPLPr), CVVEKTIUOVTAS TNV avénuévn ékepaocn tov CRF
OTOVG MPOEKAUUTTIKOVG TAAKOOVTEG IN Situ, v mapovoia FasL Oetikdv pakpoedywmv
oto PBaptd acbevov pe mpoekiapyio kot v wkovotnto tov CRF va evioyver v
KOVOTNTO TOV HaKPOeAy®V vo Tpokalovv Fas-erayouevn andmtwon g EVT (Ewkova
7), vmoypoupiler TOV  0VOGOTPOTMOTOINTIKO poOro Tov  weprpepikod CRF oty
TpoPoPractikn dieicdvon Kot avadOouncn Tov UNTploiov GTEPOEWOV aApTNPLOV KUTH
™mv  mAakovvtomoinorn. Qot6co, avayveopiletor 1N avayKn TEPAUITEP®  UEAETMOV
TPOKELUEVOL VO OLEVKPIVIOTEL Pe caervelo 0 akpiPrg pOLOS TOL VELPOTENTIOION GTNV

nofoyéveon T@V VOGOV mov oyetilovtol (e d10TopoyES TNV TAAKOVVTOTOING.
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0oBaptikd pokpoedyo eivar dvvatd va emrtiBevtor ota EVT kdttapo tng meployng tov
guPpvountpikov opiov emdyovrog v andmtwon tovg (AEVT) uécsw tov cvetpatog Fas/FasL.
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5.5 MelLOVTIKEG TPOOTTTIKEG

Mia amd T1g TAEOV EVILAPEPOVOES TPOKANGELS TNG Avamapoaymyikng latpikng sival
N OTOCOPNVICT TOV HOPLOK®OV UNYOVICUOV TOL €VEXOVTIOL OTY QUGLOAOYIO Kot
nobopuoloroyia TG euevTevong TG avOpoOTIvnG PAACTOKVGTNG Kol TG aKOAovONC
mAokovvtonoinong. H amocapnvion tov Hoploakdv Unyoviopudv TS TAAKOVVTOTOIiNong
AVOUEVETOL VO amOTEAEGEL TN BAon Yo TNV avATTLVEN VE®V BEPATEVTIKOV GTPATNYIKMOV
OTNV  OVIWWETOTION  KOTOOTAcE®V  7ov  oyetifovror  pe  dwotopoyéc oty
TAOKOVVTOTOIN oM.

21 mopovca PLEAETN TEPLYPAPETAL Evog TOAVOS UNXovVIoUds HEc®m TOV 0Toiov TO
vevporentioto CRF ocvppetéyet ommv aiiniovyio tov yeYyovoOT®V TOL 00MYOVUV GE
datapayés ot d1eicdVon TV TPOPOPAACTIKMOV KVTTAP®V Kol GLVAKOAOL BEC dtaTapoyEs
otV mAakovvtonoinon. IIponyodueveg peAéteg oto epyactnpld pog meptypdeovy 1o
unyoviopd pe tov omoio 1o CRF memtidio ovppetéyer otn pvbuion mg @LGIOAOYIKNG
dtelodvong TV TPoPoPAacTiK®V KLTTAPp®V Hécm pvbutong tov popiov CEACAMI
(carcinoembryonic antigen-related cell adhesion molecule 1) (Bamberger et al, 2006).
Mia cepd mepapdtov mov Ba degaybodv o1o gpyactiplo AvBpodmiving Avarapayoyng
ATOGKOTOVV GTNV AQUECT] TEKUNPIOOT Kol 6€ PEYUAVTEPO PABOG peAETN TOV POAOL TOV
CRF mentdiov otnv maboyéveon vOomV Le EALATOUOTIKY TAAKOVVTOTTOINGN.

‘Etot, katapynv o peietnBei n ékppaon popiov mov gumiékovial otn dadikocio
™me tpo@ofractikng dieiocdvong, oOmwg to popro CEACAMI, n octeomovtivny, ot
WTeYKPIVEG Kal 01 HETOAAOTPMOTEIVAGEG 0€ TOOOLOYIKOVS TAAKOVVTES KOOMG Kot 0 pOLOG
tov vevporentwiov tov CRF cuvotiuatog ot pdbuion g €kepacng tov popiov
avtdv. Axoépo Boa afloroynbei o mBavOg pOLOG TOV OVPOKOPTIVOV GTOLG AVOTEP®
unyaviopovg xatl Bo peletnBei n €kepoon kol pHduon tov «wmodoyémv Bavdtovy ctnv
eEMAaYvVOTY TPOPOPALCTN TOGO GE PUGLOAOYIKOVG OGO Kol TAHOAOYIKOVG TAAKOVVTEG.
Emniéov, Ba diepeuvnBohv mbavoi unyoavicprol avasToAng e KuTTapoToSikOTnTug TMOV
QOuPTIKOV HOKPOPAY®DV KOOMG Kol 0 evdeyduevog porog tov cvotiuotog twv CRF

TENTOIOV 0T PLOUIGT] YNUELOTUKTIKAOV TAPAYOVIOV TOV LOKPOPAY®OV.
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Maternal and Perinatal Outcome
History

Epidemiology

Pathophysiology

Prediction of Pre-Eclampsia
Prevention of Pre-Eclampsia

Management of Pre-Eclampsia

Glossary

Eclampsia Occurrence of seizures in a woman with
pre-eclampsia that cannot be attributed
to other causes.

Invasive The inner trophoblast lineage which dif-

trophoblast ferentiates into tumorlike cells that in-
vade the lining of the pregnant uterus
and the maternal uterine spiral arteries.

Oxidative A disequilibrium between antioxidant

stress defenses and production of  reactive

oxygen species in favor of the latter.

A pregnancy-specific syndrome that
occurs after mid-gestation, defined by
the de novo appearance of hypertension
(systolic blood pressure of >140 mmHg
or diastolic blood pressure of >90 mmHg),
accompanied by new-onset proteinuria
(defined as >300 mg per 24 h).

Pre-eclampsia

Pregnancy- De novo' hypertension arising after
induced mid-gestation distinguished from pre-
hypertension eclampsia by the absence of proteinuria.

Pre-eclampsia is'a multisystem disorder of unknown
etiology, which is unique to pregnancy. Women with
pre-eclampsia usually develop hypertension and pro-
teinuria, but the condition is also associated with
abnormalities of the blood coagulation system, dis-
turbed liver function, renal failure, and cerebral is-
chemia. The incidence of pre-eclampsia is 2-10%,
depending on the population studied and definitions
of pre-eclampsia. Eclampsia, the occurrence of one or
more convulsions superimposed on the syndrome of
pre-eclampsia, occurs less frequently. In the Western
world, the reported incidence of eclampsia ranges
from one pregnancy in 2000 to one in 3448.

Maternal and Perinatal Outcome

Pre-eclampsia is a major obstetric problem leading to
substantial maternal and perinatal morbidity and
mortality worldwide, especially in developing coun-
tries. In general, maternal and perinatal outcomes are
usually favorable in women with mild pre-eclampsia
developing beyond 36 weeks of gestation. By con-
trast, maternal and perinatal morbidities and mortal-
ities are increased in women who develop the
disorder before 33 weeks of gestation, in those with
pre-existing medical disorders; and in those from
developing countries. Eclampsia compared to pre-
eclampsia carries a much' higher risk of death and
serious morbidity for the woman and her baby. In
the UK, for example, one in 50 of the women who
have eclampsia die.

History

Eclampsia was defined by Celsus in 100 AD as sei-
zures during pregnancy that abated with delivery. For
the ensuing 1700 years, eclampsia was considered a
pregnancy-specific seizure disorder. It was not until
the mid-1800s that the similarity of the edematous
eclamptic women and the dropsic patients with
Bright’s disease (acute glomerulonephritis) stimulated
clinicians to determine whether women with eclamp-
sia, like individuals with Bright’s disease, had protein
in their urine. Protein was indeed present and 50
years later an association of increased blood pressure
and eclampsia was recognized. It was soon evident
that hypertension and proteinuria during pregnancy,
even without seizures, identified a woman with the
potential for a rapidly progressive life-threatening
disorder and a fetus at increased risk of stillbirth.

Epidemiology

Several risk factors have been identified with in-
creased risk of pre-eclampsia. These factors include
a previous history of pre-eclampsia, nulliparity,
maternal age over 40 years, family history of pre-
eclampsia, limited sperm exposure, multiple pregnan-
cies, obesity, and chronic medical conditions such as
chronic hypertension, renal disease, insulin-dependent
diabetes (IDDM), autoimmune disease, and antiphos-
pholipid syndrome. Paradoxically, smoking during
pregnancy has been associated with a reduced risk of
pre-eclampsia.

Encyclopedia of Stress, Second Edition (2007), vol. 1, pp. 880-884



Eclampsia and Pre-Eclampsia 881

Studies conducted to determine the relation
between job strain and hypertensive complications
during pregnancy showed that work-related psy-
chosocial stress increased the risk of pre-eclampsia.
Indeed stressful job characteristics did show associa-
tions with pregnancy-induced hypertension. In par-
ticular, gestational hypertension was associated with
low decision latitude and low job complexity among
women in lower-status jobs and with job pressures/
low control among women in higher-status jobs.

Pathophysiology

Reduced Placental Perfusion, Oxidative Stress,
and Pre-Eclampsia

Although the causes of pre-eclampsia remain still
unknown, it is generally agreed that pre-eclampsia
arises from the placenta and/or the maternal response
to placentation. The clinical syndrome is characterized
by secondary systemic circulatory disturbances that
can be ascribed to generalized maternal endothelial
dysfunction. Pre-eclampsia is appropriately divided
into two stages: alterations in placental perfusion and
the maternal syndrome. In placental pre-eclampsia, the
problem arises from a placenta that is under hypoxic
conditions and oxidative stress. Once defective pla-
centation is established, reduced perfusion appears to
interact with maternal factors to result in the mater-
nal syndrome. These factors are posited to be genetic,
behavioral, or environmental.

The placenta seems to be the key component
of pregnancy that leads to pre-eclampsia. During
the first half of normal human pregnaney, uteropla-
cental arteries undergo a series of pregnancy-specific
changes that include the replacement of endothelial
and media smooth muscle cells by invasive tropho-
blast cells, loss of elasticity, dilatation to incontractile
tubes, and loss of vasomotor control, which allows a
substantial increase in blood supply to the growing
fetus. In pre-eclampsia, spiral arteries undergo super-
ficial or no remodeling and this results in reduced
placental perfusion.

A principal question is how reduced perfusion of
the placenta can result in the maternal syndrome.
Oxidative stress has been proposed as the link be-
tween the two phases of pre-eclampsia. The oxidative
stress hypothesis proposes that hypoxia at the fetal-
maternal interface results in the generation of free
radicals that may lead to oxidative stress by the
following potential mechanism: hypoxia stimulates
xanthine oxidase, an important source of superoxide
generation. As a result, the placenta releases what can
be described as trophoblastic debris into the mater-
nal circulation. This comprises syncytiotrophoblast

membrane microparticles, cytokeratin fragments, sol-
uble ribonucleic acid (RNA) and deoxyribonucleic
acid (DNA) of fetal origin and even cytotrophoblast
cells. Syncytiotrophoblast microvesicles, normally
present in the circulation in pregnancy, are increased
in pre-eclampsia and have been directly linked to
activation of maternal neutrophils, which in turn
may contribute to endothelial cell activation.

In pre-eclampsia, the hypoxia/reperfusion injury
leads also to increased expression of nicotinamide
adenine dinucleotide phosphate (NAD(P)H) oxidase
and hence increased superoxide generation in placen-
tal tissue. Potential additional stimuli to activation of
NAD(P)H oxidase in pre-eclampsia include raised
feto—placental vascular shear stress, elevation of ma-
ternal plasma cytokine concentrations, and enhanced
angiotensin II sensitivity.

Abundant evidence of oxidative stress in placenta,
tissues, and blood of women with pre-eclampsia sup-
port the oxidative stress hypothesis. These oxidative
damage biomarkers include higher placental levels
of markers for lipid peroxidation such as the
F,-isoprostanes and malondialdehyde and for non-
lipid markers, including increased nitrotyrosine resi-
dues in fetal blood vessels. Supportive of a role for
oxidative stress in the maternal circulation is the ma-
ternal plasma elevations of lipid peroxidation pro-
ducts, including malondialdehyde (MDA), conjugated
dienes, F,-isoprostanes (usually 8-epi-prostaglandin
F,,), and antibodies against oxidatively modified
low-density lipoprotein (LDL). Besides the elevation
of lipid peroxidation markers, another indication of
the presence of oxidative stress is the decreased
antioxidant capacity in the maternal circulation. In-
deed, women with pre-eclampsia have lower plasma
concentrations of glutathione, a major intracellular
water-soluble antioxidant.

Stress and Pre-Eclampsia

The hypothalamic-pituitary-adrenal (HPA) axis,
along with the arousal and sympathetic nervous sys-
tems (SNS), constitute the stress system. Activation of
the stress system leads to behavioral and peripheral
changes that improve the ability of the organism to
adjust homeostasis and increase its chances for sur-
vival. The principal regulators of the HPA axis are
corticotropin-releasing hormone (CRH) and argi-
nine-vasopressin (AVP), both produced by parvicellu-
lar neurons of the paraventricular nucleus of the
hypothalamus and secreted into the hypophysial
portal system. CRH and AVP synergistically stimulate
pituitary adrenocorticotropic hormone (ACTH) se-
cretion and subsequently cortisol secretion by the
adrenal cortex.
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CRH and its receptors have been identified in
several female reproductive organs, including the
ovaries, endometrial glands, decidualized endometrial
stroma, and placenta. Placental CRH is produced by
the syncytiotrophoblast, placental decidua, and fetal
membranes. In pregnant women, the placenta is the
main source of circulating CRH, as supported by
undetectable levels of circulating CRH levels in non-
pregnant woman. The biologic activity of placental
CRH is attenuated by the presence of a circulating
CRH-binding protein (CRH-BP), a 37-kD protein of
322 amino acids that binds circulating CRH and
modulates CRH actions on pregnant target tissues
during pregnancy. To optimize placental perfusion dur-
ing pregnancy, the umbilical-placental vessels are
normally maintained in a state of physiological dilata-
tion by the action of locally produced vasodilators.
CRH is a potent dilator of placental resistance vessels,
acting via production of nitric oxide (NO). Maternal
plasma CRH concentrations are significantly elevated
in complicated pregnancies.

The mean umbilical cord plasma CRH in pre-
eclamptic pregnancies is significantly higher than
that from normotensive pregnancies. This is also
reflected by maternal plasma CRH levels that are
significantly higher in hypertensive women than
those with uncomplicated pregnancies. Moreover,
in women with pregnancy-induced hypertension,
CRH-BP levels are significantly lower in patients
who progressed to pre-eclampsia. CRH-BP may be
involved in the paracrine regulation of vasodilator
CRH effects in human placenta. In this regard, the
reduced secretion of CRH-BP may enhance and am-
plify the effects of CRH by increasing its biologically
active free fraction. Taken together these findings
suggest that in pre-eclampsia or eclampsia the placen-
ta takes part in a stress.syndrome by releasing CRH,
which may help improve uterine perfusion thereby
protecting the fetus from anoxia and starvation. In-
dicative of a stress-responsive compensatory mecha-
nism in the human placenta is the fact that the
concentration of CRH in the fetal circulation is sig-
nificantly increased in pregnancies complicated by
abnormal umbilical artery flow-velocity waveforms.

In pregnancies complicated by pre-eclampsia, the
plasma levels of CRH are elevated, together with a
concomitant reduction in CRH receptor type 1la
(CRHR1a) and type 2 (CRHR2) expression. The
dampening of CRH-induced vasodilatation in pre-
eclamptic placentas could be attributable to loss of
CRHRs. Although in normal placenta there is a bal-
ance between the vasodilatatory action of CRH and
the opposing actions of vasopressor agents, such as
angiotensin II, in pre-eclampsia upregulation of

angiotensin II receptors (AT;R) and formation of
heterodimers with bradykinin B, receptors (B,R) alter
this balance and further potentiate the vasoconstriction
caused by angiotensin II. Enhanced angiotensin II
activity induces secretion of placental CRH, which,
in turn, can downregulate its own receptors leading to
abnormal vascular resistance and the clinical sequelae
of pre-eclampsia.

One of the signaling pathways mediating CRH
actions during pregnancy appears to be the nitric
oxide (NO)/cyclic guanosine monophosphate (cGMP)
pathway. This signaling pathway appears to play an
important role in vascular adaptation and placental
physiology by mediating the vasodilatatory effects of
agonists in resistance vessels, which helps in the main-
tenance of low vascular resistance.in the fetoplacen-
tal circulation. In pre-eclampsia the placental CRH-R
down-regulation and the associated inability of CRH
and CRH-related peptides to stimulate the NO/cGMP
pathway might result in the disturbance of the balance
controlling vascular tone towards vasoconstriction.
In addition to CRH, other hormones with vasodilata-
tory actions involved in the stress response, such as
ACTH and cortisol, are increased in the fetuses of pre-
eclamptic pregnancies, underscoring the role of the
placental stress syndrome in the disease.

The role of CRH in the regulation of pituitary
adrenocorticotropin secretion and the stress response
is well established. In recent years, association of
abnormally high placental expression of CRH with
pregnancy complications, such as pre-eclampsia
and intrauterine growth restriction (IUGR), suggest
that CRH output from the placenta is specifically
increased in response to fetal stress. Placental CRH
activates a number of potentially useful adaptive
responses for the stressed fetus. These include maxi-
mization of placental blood flow, acceleration of fetal
organ development, and the early initiation of labor
when fetal survival is threatened.

Besides the activation of the HPA axis, stress is
associated with the activation of the SNS and hence
with elevated serum levels of catecholamines. En-
hanced release of catecholamines is postulated to
aggravate the already existing vasoconstriction in
pre-eclampsia, whereas, in normal pregnancy, loss of
vasomotor control keeps vessels relatively insensitive
to vasoactive substances.

Prediction of Pre-Eclampsia

A variety of biochemical markers, based primarily on
the above rationale implicated in the pathophysiology
of pre-eclampsia have been proposed to predict the
development of pre-eclampsia later in pregnancy.
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Only markers related to placental stress syndrome are
discussed in this section.

Although there is an inverse relation between
reduced plasma CRH-BP levels and increased CRH
levels in the maternal circulation of patients with
pregnancy-induced hypertension, the measurement
of these polypeptides in maternal plasma does not
predict the development of pre-eclampsia because
these hormonal changes do not occur before the
onset of disease. Measurements, however, of CRH
and CRH-BP in pregnant women who are at-risk for
pre-eclampsia may add significant prognostic infor-
mation for predicting pre-eclampsia, as the probabil-
ity of the disease was shown to be remarkably higher
among women with positive than in women with
negative double-hormone tests.

In women with pre-eclampsia, the combination of
elevated lipid peroxidation markers and decreased
antioxidant capacity has raised the possibility that
markers of oxidative stress might prove useful in the
prediction of the disease. However, data for the reli-
ability of these markers in suggesting pre-eclampsia
have been inconsistent because of the difficulties and
variability in the methods of measurement. As pre-
eclampsia is of multifactorial origin, the determina-
tion of a single biochemical marker is unlikely to
provide adequate predictive power.

At present, the best predictive test involves assess-
ment of the velocity of uterine artery blood flow in
the second trimester, however this test is still not recom-
mended for routine screening of pregnant women for
pre-eclampsia.

Prevention of Pre-Eclampsia

During the past decade, several trials reported the use
of various methods to reduce the rate or severity of
pre-eclampsia. Although prevention trials have been
disappointing to date, the evidence for oxidative
stress in pre-eclamptic women indicates that there
may be a role for antioxidant vitamins C and E for
prophylaxis. Large multicenter trials are now under-
way and will determine whether antioxidant pro-
phylaxis may be used routinely in the prevention of
pre-eclampsia.

Management of Pre-Eclampsia

The most important factor in the management of pre-
eclampsia is adequate and proper prenatal care. After
diagnosis, subsequent treatment will depend on the
results of initial maternal and fetal assessment.
Mother always takes the first priority in the manage-
ment of pre-eclampsia and thus delivery remains the

ultimate treatment. When possible, vaginal delivery is
preferable to avoid the added physiologic stressors of
a cesarean section. Since delivery is not always the
best choice for a very premature fetus, the decision
between delivery and expectant management depends
on the severity of maternal condition, the fetal status,
and fetal gestational age at the time of assessment.
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Glossary

A measurement of the difference be-
tween fear of pain experienced now and
of that experienced in the future.

The product of multiplying the likeli-

Discount rate
for pain

Expected value

of pain hood of experiencing a painful event by
the amount pain it would inflict.

Reservation The wage at which a worker with chron-

wage ic illness will apply for disability benefits

rather than compete for a job.

Tangible ‘and intangible help from
family, friends, and social networks to
cope with stressors.

Social support

Introduction: The Economy as a
Population Stressor

We intuitively separate the stressors associated with
physiological and behavioral disorders into several
groups. These groups include undesirable as well as
intuitively desirable job and financial events. As might
be expected, the incidence of undesirable job and
financial stressors increases during periods of eco-
nomic contraction. The experience of undesirable
job and financial events by a principal wage earner
also increases the risk of disorder for his or her spouse
and family. Undesirable job and financial experiences,

moreover, increase the likelihood of subsequent stress-
ful nonjob, nonfinancial experiences for the wage
earner and his or her family. The contraction of a
regional economy can, in other words, increase the
experience of undesirable job and financial events
that, in turn, increase the risk of experiencing yet
other undesirable experiences not intuitively related
to the economy. These undesirable events raise the risk
of disorder not only for those who experience them,
but also for spouses and other members of the family.

Researchers have focused on job loss more than
any other economic stressor. While disagreement
remains over the virulence of job loss as a pathogen,
there is agreement that forced job loss increases the
risk of depressed mood, alcohol abuse, and antisocial
behavior. More controversy arises from claims of a
connection with somatic illness, but job loss report-
edly increases the risk of stress-related illnesses,
including those associated with compromised
endocrine and immune responses.

Persons exposed to undesirable job and financial
events early in life may exhibit elevated risk of
succumbing to future stressors, whether those are
economic in nature or not. Research on those who
experienced the Great Depression of the 1930s, for
example, suggests that economic stressors can affect
behavior well into the future.

Classic and recent theoretical literature concerned
with the economy as a source of stressors posits that
economies expanding more quickly than the rate to
which a population has habituated should be patho-
genic. This work argues that movements away from
the expected value of macroeconomic performance,
regardless of direction, should increase the incidence
of stress-related illness. Individual-level research has
not found desirable job and financial events to be as
virulent or as contagious as undesirable events, but
reports of ecological associations between rapid eco-
nomic growth and the incidence of trauma and
alcohol-related pathology appear in the literature.
Fear of job loss, moreover, appears to reduce risk-
taking behavior such as alcohol use and antisocial
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ABSTRACT: Corticotropin-releasing hormone (CRH) and its receptors are expressed in human placenta. Recently, the impaired function

of this system has been associated with a number of complications of pregnancy, including pre-eclampsia. The aim of the study was to test

the hypothesis that CRH participates in the pathophysiology of pre-eclampsia through the induction of macrophage-mediated apoptosis of

extravillous trophoblasts (EVTs). We found that the expression of CRH was increased in the EVT of the placental bed biopsy specimens from

pre-eclamptic pregnancies (|.8-fold increase; P < 0.05). In addition, significantly larger numbers of apoptotic EVT were detected in

pre-eclamptic placentas compared with normal ones (P < 0.05), and only in pre-eclamptic placentas, decidual macrophages were found

to be Fas ligand (FasL)-positive. In vitro studies on the effect of CRH on human macrophages suggested that CRH induced the expression

of the FasL protein in human macrophages and potentiated their ability to induce the apoptosis of a Fas-expressing EVT-based hybridoma cell

line in co-cultures. These findings demonstrate a possible mechanism by which the aberrant expression of CRH in pre-eclampsia may activate

the FasL-positive decidual macrophages, impair the physiological turnover of EVT and eventually disturb placentation.

Key words: CRH / FasL / macrophages / EVT / pre-eclampsia

Introduction

Pre-eclampsia is a multisystem disorder that is unique to human
pregnancy. The incidence of pre-eclampsia is 2—10% depending on
the population studied and definitions of pre-eclampsia (World
Health Organization International Collaborative Study of Hyperten-
sive Disorders of Pregnancy, 1988). This common disorder is asso-
ciated with the highest maternal and fetal morbidity and mortality of

all pregnancy complications, with >90% of the most serious out-
comes occurring in developing countries (Villar et al., 2003).
Despite the widespread occurrence of pre-eclampsia, the underlying
cause or causes of the disease remain elusive. Accumulated
evidence, however, strongly suggests that the causative agent is the
placenta (Redman, 1991).

Several studies have emphasized the importance of trophoblast in
the pathophysiology of pre-eclampsia. Increased apoptosis of the
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extravillous trophoblast (EVT) in the placental bed has been reported
in pre-eclampsia (DiFederico et al., 1999). Serum from pre-eclamptic
women has been shown to reduce trophoblast viability, and this effect
seems to be related to changes in trophoblast sensitivity to Fas-
mediated apoptosis (Neale et al., 2003). The Fas/Fas ligand (FasL)
system is one of the main apoptotic pathways in cells and tissues
(Nagata, 1994). Both villous (Bamberger et al., 1997; Hammer et al.,
1999) and EVT cells (Hammer et al., 1999; Kauma et al., 1999)
express Fas and/or FasL. The binding of the Fas receptor by FasL
results in downstream activation of a cascade of intracellular proteo-
lytic enzymes ending in the apoptosis of the Fas-bearing cell (Aschke-
nazi et al., 2002). Although a greater incidence of EVT apoptosis has
been detected in placentas from pregnancies complicated by pre-
eclampsia, the role of Fas/FasL system in the regulation of trophoblast
apoptosis and its potential role in the pathophysiology of pre-
eclampsia have not been yet fully elucidated.

Besides increased EVT apoptosis, pre-eclampsia is also associated
with increased infiltration of activated maternal macrophages around
the non-remodeled spiral arteries (Reister et al., 1999) and changes
in their distribution pattern. Normally, macrophages are located in
the stroma surrounding the EVT and spiral arteries. In pre-eclamptic
placentas, however, macrophages have been observed within and
around the spiral arteries separating them from the trophoblast
cells (Reister et al., 2001; Abrahams et al., 2004). Moreover, in preg-
nancies complicated by pre-eclampsia, activated macrophages
around the spiral arteries have been shown to secrete tumor necro-
sis factor-a (TNF-a) at levels that lead to the apoptotic death of the
invading EVT and therefore prevent them from invading and
remodeling the vessels (Reister et al., 2001). However, the cellular
interactions and timeline of events during spiral artery remodeling
remain still poorly defined. Recently published data suggest that
spiral artery remodeling occurs in distinct trophoblast-independent
and -dependent stages and provide the first evidence of decidual
macrophage involvement in trophoblast-independent stages
(Smith et al., 2009).

It is suggested that abnormalities of the placental corticotropin-
releasing hormone (CRH) system are implicated in the pathogenesis
of pre-eclampsia (Karteris et al., 2003, 2005). The hypothalamic
neuropeptide CRH is the principal mediator of the stress response
in mammals. Its major role is to orchestrate the integrated stress
response by coordinating a series of adaptation homeostatic mechan-
isms, involving the activation of the hypothalamic—pituitary—adrenal
(HPA) axis (Bale and Vale, 2004). Beyond its classical role, increasing
evidence suggests a role for CRH in reproductive function. CRH and
its type | and type 2 receptors (CRH-RI and CRH-R2) are expressed
at the feto-maternal interface (Hillhouse and Grammatopoulos, 2002).
A number of autocrine/paracrine roles have been shown so far for
placental CRH including the regulation of trophoblast invasion, the
placental vasculature, myometrial contractility and onset of labor
(Hillhouse and Grammatopoulos, 2002; Kalantaridou et al., 2003;
Bamberger et al., 2006). Interestingly, CRH might regulate apoptosis
at the feto-maternal site through the regulation of the FasL in tropho-
blasts and decidual lymphocytes (Makrigiannakis et al., 2001; Minas
et al., 2007). In pre-eclampsia, maternal plasma and cord venous
plasma CRH concentrations were found to be significantly elevated
compared with normal pregnancies (Goland et al., 1993; Warren
et al., 1995; Laatikainen et al., 1991).

In the present study, we tested the hypothesis that aberrantly
expressed CRH in pre-eclamptic placentas plays a role in the
pathophysiology of excessive trophoblast apoptosis observed in
pre-eclampsia via modulating the function of decidual macrophages.

Materials and Methods

Placental tissues

Placental tissues were obtained from |6 women who underwent delivery
at the First Department of Obstetrics and Gynaecology of the LMU
Munich. Specimens were collected immediately after delivery from eight
patients with pre-eclampsia (mean date of delivery: 34 + 3.2 weeks of ges-
tation) and eight gestational age-matched patients (mean date of delivery:
35.2 + 3 weeks of gestation) following a normal course of pregnancy. Pre-
eclampsia was diagnosed according to the following criteria, recom-
mended by the National High Blood Pressure Education Program
(NHBPEP): systolic blood pressure of >140 mmHg or diastolic blood
pressure of >90 mmHg, accompanied by new-onset proteinuria,
defined as >300 mg per 24 h (Gifford et al., 2000). Exclusion criteria
for both groups included chorioamnionitis, chronic hypertension, chronic
renal disease, cardiac disease, connective-tissue disease, pre-existing
diabetes mellitus and gestational diabetes mellitus. The study had the
approval of the local ethical committee of the LMU Munich, Germany
(No. 158/00), and informed consent from the patient was obtained.

Cell lines

The cells used for in vitro apoptosis experiments are EVT-choriocarcinoma
hybrid cells (clone ACIM88) (hereafter hyEVT), which have been
described previously (Funayama et al., 1997). The cells were kept in
Dulbecco’s modified Eagle’s medium (DMEM)/FI12 supplemented with
10% fetal calf serum, 1% L-glutamine 200 mM, 1% Penicillin—Streptomycin
(all from Invitrogen, Carlsbad, CA, USA) at 5% CO, and 37°C.

Immunohistochemistry

Immunohistochemistry on paraffin sections (7 um) of the different speci-
mens was done by incubating the slides in methanol/H,O, (30 min) to
inhibit endogenous peroxidase activity, followed by washing in phosphate-
buttered saline (PBS; 5 min) and treating with goat serum (20 min, 22°C)
to reduce non-specific background staining. Incubation with one of the
primary antibodies [CRH antibody was obtained from Phoenix Pharma-
ceuticals, USA, cytokeratin-7 (CK7) antibody was obtained from Progen
Biotechnik, Heidelberg, Germany, M30 antibody was obtained from
Axxora, Gruenberg, Germany, and Fas antibody was obtained from Phar-
mingen, Heidelberg, Germany] was done overnight at 4°C. Sections were
then thoroughly incubated with the appropriate biotinylated secondary
antibody (I h, 22°C) and streptavidin-conjugated peroxidase [45 min,
room temperature (RT)]. Between each step, sections were washed
with PBS (pH 7.4). Peroxidase staining reaction was done with diamino-
benzidine/H,O; (I mg/ml; 2 min) and stopped in tap water (10 min). Sec-
tions were counterstained in hemalaun (I min) and then cover-slipped.
Control experiments encompassed immunohistochemistry with immuno-
neutralization of primary antibodies by pre-incubation with the respective
peptides. From each section, five digital images were obtained with a
3CCD color camera (JVC, Victor Company of Japan, Japan) and a Leitz
(Wetzlar, Germany) microscope.

In situ nick translation

Staining of DNA fragmentation and apoptotic bodies was performed on
frozen tissue slides using the in situ nick translation (ISNT) histochemical
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assay (Wiest et al., 2005). Slides were incubated with Proteinase K (20 pg/
ml) for 15 min at RT. After being rinsed with distilled water, endogenous
peroxidase was quenched in 0.3% hydrogen peroxide for 10 min. The
slides were rinsed in distilled water and then equilibrated in nick buffer
(Tris, MgCl, B-mercaptoethanol, bovine serum albumin 20 mg/ml, distilled
water) for 10 min at RT. The ISNT was carried out by incubating the slides
with deoxynucleotide triphosphates (dNTPs) and biotinylated 7-dATP
diluted in nick buffer for 65 min at 37°C. Chamber slides were rinsed in
terminating buffer (0.3 mol/I sodium chloride and 0.03 mol/l sodium
citrate) for 15 min at RT. After being washed in PBS, slides were incubated
with streptavidin-conjugated peroxidase for 30 min at RT. The development
was performed using the 3-amino-9-ethylcarbazole substrate. Slides were
subsequently counterstained with hemalaun, washed and mounted.
Specificity of ISNT reactivity was confirmed by human epidermis and
lymph node. Negative controls were performed by incubation in nick
buffer without dNTPs and biotinylated 7-dATP.

Immunohistochemical evaluation

The intensity and distribution of the specific immunohistochemical staining
reaction was evaluated using a semi-quantitative method [immunoreactive
score (IRS)] as described previously (Remmele and Stegner, 1987). The
IRS was calculated by the muiltiplication of optical staining intensity
(graded as: O, no; |, weak; 2, moderate; 3, strong staining) and the per-
centage of positive stained cells (0, no staining; |, <10% of the cells; 2,
I'1-50% of the cells; 3, 51 -80% of the cells; 4, >81% of the cells). To
evaluate early (M30 cyto-death staining) and late (ISNT) apoptosis, 5—-8
sections from each tissue block were examined. Apoptotic and total
cytokeratin-positive EVTs were counted in randomly selected microscope
fields at a magnification of x400. The number of apoptotic EVT was
expressed as a percentage of the total number of cytokeratin-positive
EVT counted in each slide (at least 300). Each slide was independently
evaluated by two investigators.

Immunofluorescence

Double immunofluorescence was performed as described (Hammer et al.,
2001). Briefly, sections were thawed, fixed once more in acetone at RT for
5 min and rehydrated in PBS. After blocking for 10 min with ultraviolet
block (Dako, Vienna, Austria), the sections were incubated with the poly-
clonal rabbit antibody Q20 (anti-human Fas-ligand; Santa Cruz Biotechnolo-
gies, CA, USA) for 30 min at RT, followed by an incubation step with a
cyanine-2 (Cy2) goat anti-rabbit IgG (Dianova, Hamburg, Germany) in a
dilution of 1:400. Afterwards, the sections were incubated for 30 min
with a phycoerythrin (PE) labeled anti-CD14 mAb (Pharmingen) in a
dilution of 1:25. PBS was used for washing sections between different
incubation steps. Sections were mounted with Moviol (Calbiochem-
Novabiochem, La Jolla, CA, USA) and analyzed on a confocal laser scanning
microscope (Leica SP2, Leica Lasertechnik GmbH, Heidelberg, Germany),
using the 488-nm laser line for the excitation of Cy2 and the 543-nm laser
line for PE. Cy2 staining is colored in green, whereas PE staining is colored
in red. In the merged images, co-localization appears yellow. Control
experiments encompassed immunoflourescence (i) without primary detec-
tion antibodies, (i) with monoclonal or polyclonal non-immune antibodies
as primary antibodies and (jii) without secondary antibodies.

Isolation of human peripheral blood
mononuclear cells

Peripheral blood mononuclear cells were isolated from fresh EDTA-K3
anti-coagulated peripheral blood samples from healthy non-obese
donors by Lymphoprep density centrifugation (Nycomed Pharma AS,
Norway) as described previously (Christoforidou et al., 2004). Cells

were washed twice in PBS, resuspended in DMEM (containing 10%
fetal bovine serum, 100 U/ml penicillin and 0.1 mg/ml streptomycin),
counted and plated in 24-well plates. After 2 h, non-adherent cells were
discarded. The adherent fraction of peripheral blood mononuclear cells
(PBMCs) consists of peripheral monocytes/macrophages. Purity of macro-
phages (above 90%) was confirmed by staining with an anti-CD68 marker
(BD Biosciences, Heidelberg, Germany). Macrophage viability was micro-
scopically determined by Trypan blue exclusion. Only samples with >90%
viable macrophages were used. Cells were subsequently stimulated with
CRH (Sigma) at a concentration of 1078 M and 10 wg/ml of Escherichia
coli-derived lipopolysaccharides (LPS) (serotype Ol | 1:B4, Sigma). For the
isolation of PBMCs, we used peripheral venous blood from healthy third-
trimester pregnant women not taking any drugs.

Western blot analysis

Western blot analysis for the detection of FasL and actin was performed as
described previously (Dermitzaki et al., 2002), using the antibodies anti-
FasL (Santa Cruz Biotechnologies) and anti-Actin (MABI501, Chemicon,
USA). Briefly, protein content in the lysates was measured by Bradford
Assay. SDS—polyacrylamide gel electrophoresis sample loading buffer
was added in 10 ug of protein from each lysate electrophoresed
through a 12% SDS polyacrylamide gel. Protein was transferred to nitrocel-
lulose membranes, using an LKB electroblot transfer system (LKB,
Bromma, Sweden). Membranes were processed according to the standard
western blotting procedures. To detect protein levels, membranes were
incubated with the appropriate antibodies and then exposed to Kodak
X-omat AR films. A PC-based Image Analysis was used to quantify the in-
tensity of each band (Image Analysis Inc., Ontario, Canada). To normalize
for protein content, the blots were stripped in stripping buffer (62.5 mM
Tris—HCI, pH 6.7, 2% SDS, 100 mM B-mercaptoethanol) and stained
with anti-actin antibody (Chemicon). The concentration of FasL protein
in each lysate was normalized versus actin. The analysis was performed
three times for macrophages isolated from PBMCs as described previous-
ly, before and after stimulation with CRH or E. coli-derived LPS.

Apoptosis assays for in vitro experiments

The APOPercentage Apoptosis Assay (Biocolor, Newtownabbey, North-
ern lreland) and fluorescence-activated cell sorting (FACS) analysis of
ACIM88 cells stained with annexin and propidium iodide (BD Biosciences)
were employed. Briefly, hyEVT cells were placed in 24-well plates (2 x
10* cells/well) and cultured for 2—3 days until confluence in DMEM/
FI2 medium + 2 wg of anti-Fas blocking antibody (SM1/23, ALEXIS Bio-
technologies, San Diego, CA, USA). PBMCs were seeded in co-culture
inserts (2 x 10°) (0.2 Anopore membrane, Nunc) with DMEM/FI2.
After 2 h of culture at 37°C, 5% CO,, supernatant and non-adherent
cells were discarded and adherent cells (mostly macrophages) were care-
fully washed. This isolation protocol resulted in greater than 90% purity
and viability of macrophages, as revealed by Giemsa staining and
anti-CD68 immunocytochemistry. The macrophages were either not pre-
treated with any additives or pretreated for 24 h with CRH + antalarmin
(Tocris, Bristol, UK, and Laboratory of Medicinal Chemistry, National
Institute of Diabetes and Digestive and Kidney Diseases, Bethesda,
MD, USA, respectively). Co-cultures were performed by placing the
co-culture inserts, containing macrophages within the 24-well plates
containing hyEVT cells. The cells were co-cultured for 24 h in the presence
of the additives (freshly prepared), which were used for their pretreat-
ment, or in medium alone. Then, the macrophages were discarded and
APOPercentage assay was performed according to the manufacturer’s
instructions (Johnson et al., 2003) or the wells were forcefully rinsed to
recover the trophoblasts for annexin-Pi stain and FACS analysis. The
latter was performed as previously described (Makrigiannakis et al.,
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2001) with FACScan (Becton Dickinson, Heidelberg, Germany), and
the results were analyzed with the FACScan CELLQUEST software.
Annexin-positive cells were considered apoptotic. The experiments
were performed four times.

Statistical analysis

The SPSS/PC software package, version |1.01 (SPSS, Munich, Germany),
was used for collection, processing and statistical data analysis. Statistical
analysis was performed using the non-parametrical Mann—Whitney U
signed-rank test for comparison of the means. P-values of <0.05 were
considered statistically significant.

Results

Expression of CRH protein is up-regulated
in pre-eclamptic placentas

Immunohistochemical evaluation of CRH protein expression in
the placental bed biopsies from pre-eclamptic (n=8) and normal
(n = 8) placentas showed that the majority of EVT in pre-eclamptic
placentas expressed CRH (Fig. 1C), whereas fewer EVT stained for

CRH protein in control placentas (Fig. |A). EVTs were identified as
such by labeling of serial sections with anti-CK7 antibody (Fig. IB
and D). IRS scoring revealed a |.8-fold increase in CRH staining
intensity in cases of pre-eclamptic (3 + 0.4) compared with control
(1.7 + 0.5) placentas (Fig. |1E and F; P < 0.05).

Pre-eclampsia is associated with elevated
rates of EVT apoptosis

The rate of early apoptosis evaluated by M30 staining in normal EVT
cells was below 10% (6.6 + 0.5%) in all control cases (n = 8) investi-
gated (Fig. 2A). In pre-eclampsia (n = 8), EVT early apoptosis was
elevated up to 25% (25.4 + 11.8%; Fig. 2C). These results are
summarized in Fig. 2E and F (P < 0.05). The rate of late apoptosis
indicated by ISNT in normal (n=8) EVT cells ranged between |
and 5% (Fig. 2G). In pre-eclampsia (n = 8), EVT late apoptosis was
elevated up to 15% (Fig. 2I). These results are summarized in Fig. 2K
(P < 0.05). To identify EVT cells, CK7 staining was performed on
parallel sections (Fig. 2B, D, H and )).
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Figure | Immunohistochemical expression of CRH in normal and pre-eclamptic placentas. Representative photos of CRH (A and C) and CK7
(B and D) expression in serial sections in normal (A and B) and pre-eclamptic placenta (C and D). Please note that only a few EVTs were
stained for CRH in normal placenta, whereas most of EVTs were strongly positive for CRH in pre-eclamptic placenta (x 100). (E) Staining intensity
was determined by the semi-quantitative immunohistochemical IRS. There was a statistically significant increase in CRH expression between normal
and pre-eclamptic placentas. Data represent the mean =+ standard error (*P < 0.05). (F) Scattergram of CRH staining intensities in EVT of normal and

pre-eclamptic placentas.
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Figure 2 Detection of EVT early and late apoptosis in normal and pre-eclamptic placentas. Serial sections of the placental bed biopsy specimens
from normal (A, B, G and H) and pre-eclamptic (C, D, | and }) placentas were stained with antibodies against CK7 (B, D, H and J) to identify EVT and
M30 cyto-death assay (A and C) to detect early apoptosis or the ISNT assay (G and |) to detect late apoptosis (x250). (E and K) Quantification of
apoptotic EVT detected by M30 and ISNT, respectively. A statistically significant increase in apoptotic EVT was observed in pre-eclamptic placentas.
Data represent the mean + standard error (*P < 0.05). (F) Scattergram of apoptotic EVT detected by M30 in normal and pre-eclamptic placentas.

Pre-eclampsia is associated with expression
of FasL in decidual macrophages

In normal placentas (n=8), decidual macrophages, identified by
CD 14 staining, did not express FasL protein (Fig. 3A—C). Contrarily,
in pre-eclampsia (n = 8), deciduas were rich in FasL-positive macro-
phages (Fig. 3D—F). Furthermore, in pre-eclampsia, T cells and
natural killer cells did not express FasL as shown by double staining
for FasL and CD3 or CD56 (data not shown).

Detection of Fas in EVT of normal
and pre-eclamptic placentas

To investigate the expression of Fas in EVT, immunohistochemistry
was performed. In both normal (n = 8) and pre-eclamptic (n = 8) pla-
centas, EVT expressed the Fas peptide (Fig. 4A and C, respectively),
with no significant difference in staining intensities. EVTs were identi-
fied as such by labeling of serial sections with anti-CK7 antibody
(Fig. 4B and D).
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Figure 3 Expression of FasL in normal and pre-eclamptic placentas. (A—F) Representative photos of double immunofluorescence for FasL (green)
(A and D) and CD14 (red) (B and E) in normal (A—C) and pre-eclamptic (D—F) placenta. Yellow colored cells representing decidual macrophages
expressing FasL were detected only in pre-eclamptic placentas (F) (x400).
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Figure 4 Expression of Fas in normal and pre-eclamptic placentas. Immunohistochemistry using antibodies against Fas (A and C) and CK7 (B and
D) in serial sections of normal (A and B) and pre-eclamptic (C and D) placentas showed Fas expression in EVT in both cases. No statistically significant
difference in IRS was observed between normal and pre-eclampsia (data not shown) (x250).
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Figure 5 Regulation of FasL peptide expression in human macrophages by CRH. (A) Incubation of human macrophages for 6 h with CRH signifi-
cantly increased FasL expression. The effect of CRH was comparable with that of E. coli-derived LPS. The bands’ staining intensities were normalized
versus actin. (B) Scattergram of the FasL expression of three independent experiments (*P < 0.05).

CRH up-regulates the expression of FasL
protein in human macrophages

To investigate the effect of CRH on FasL expression in human macro-
phages, western blot was performed. Incubation of human macro-
phages with 1078M CRH for 6h, increased FasL by [.5-fold
compared with control (n= 3, P<0.05). The effect of CRH was
comparable with that of E. coli-derived LPS at 10 pg/ml (Fig. 5A).
The results of the FasL expression of three independent experiments
are presented in a scattergram (Fig. 5B).

CRH potentiates the ability of macrophages
to induce Fas-mediated apoptosis of hyEVT

All additives were initially tested for their toxic effect on hyEVT cul-
tured alone for 24 h. FACS analysis of annexin-Pi stained cells revealed
no toxic effect for any of the additives that were subsequently used in
co-cultures of hyEVT with macrophages (n = 4; Fig. 6A).

Macrophages pretreated for 24 h with 100nM CRH and then
co-cultured with hyEVT for 24 h in the presence of 100 nM CRH,
showed increased apoptotic activity against hyEVT compared with
untreated macrophages (25 + 0.9 and 4.3 + 1.8% apoptotic hyEVT, re-
spectively). This effect was specifically mediated through CRH-RI since
the addition of antalarmin completely reversed it. Eight-hour pretreat-
ment of hyEVT with 2 g/ml of anti-Fas blocking antibody and subse-
quent co-culture with CRH-treated macrophages in the presence of
anti-Fas and 100 nM CRH reduced hyEVT apoptosis to the levels
observed in co-cultures with untreated macrophages (5.2 + 1.8% apop-
totic hyEVT). Similar results were obtained from both apoptosis methods
applied, i.e. FACS analysis of annexin-Pi stained cells (n = 4, P < 0.05;
Fig. 6B) and APOPercentage method (n = 4, P < 0.05; Fig. 6C).

Discussion

In this study, we have found that pre-eclampsia is associated with the
up-regulation of CRH in EVT from affected pregnancies, a significant

increase in FasL-positive maternal macrophages, the expression of
Fas peptide in EVT and the increased apoptosis of EVT in situ. Further-
more, we examined the possible pathway by which CRH accomplishes
its role in the pathogenesis of pre-eclampsia. Our data show that
CRH stimulated the expression of FasL in human macrophages,
thereby potentiating their ability to induce the apoptosis of the
Fas-expressing EVT-based hybridoma cell line. This effect of CRH
appeared to be specifically mediated through its type | receptor
(CRH-RI), since the addition of the appropriate antagonist,
antalarmin, completely reversed it. Blocking of Fas receptor in
hyEVT also significantly reduced the levels of hyEVT apoptosis in
co-cultures with macrophages. Our findings underlie the potential
role of the ‘CRH-macrophage-Fas/FasL triad’ in the pathogenesis of
pre-eclampsia.

In recent years, CRH has been found to serve a number of func-
tions outside the classic neuroendocrine domain. Its roles in female
reproductive physiology and pathophysiology are gradually being
clarified (Makrigiannakis et al., 2006; Kalantaridou et al., 2007).
Abnormally increased maternal plasma CRH has been reported by
various groups in pregnancies complicated by pre-eclampsia (Petra-
glia et al., 1996; Leung et al., 2000). Additionally, in patients with
pre-eclampsia, the mean umbilical cord plasma CRH and the con-
centration of circulating CRH mRNA were shown to be significantly
higher (Goland et al., 1993; Ng et al., 2003). The vasodilatory
response of CRH in the human fetal—placental circulation (Clifton
et al., 1994) led Florio et al. (2002) to suggest that in pre-eclampsia,
the placenta takes part in a stress syndrome by releasing CRH, which
may help to influence uterine perfusion, thereby protecting the fetus
from a hostile environment. The compensatory increase in CRH se-
cretion from human placental tissues in maternal pathologic stress
conditions is reinforced by McLean et al. These authors suggest
that placental CRH activates a number of potentially useful adaptive
responses for the stressed fetus. These include the acceleration of
fetal organ maturation, maximization of placental blood flow and
the early initiation of labor when fetal survival is threatened
(McLean and Smith, 1999).
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Figure 6 Apoptosis in hyEVT cells co-cultured with CRH-treated macrophages. (A) None of the additives used in EVT/macrophage co-cultures
induced apoptosis of hyEVT after 24 h in culture, as measured by FACS analysis. (B) hyEVT + 8 h pretreatment with a-Fas blocking antibody (a-Fas)
were co-cultured with macrophages + additives for 24 h. Macrophages were pretreated with the appropriate additive(s) for 24 h. Apoptosis was
quantified with FACS analysis of annexin-Pi stained hyEVT. (C) Quantification with APOPercentage assay of hyEVT apoptosis (depicted as OD)
after co-cultures with macrophages as described previously. Values represent the mean + standard error of four separate experiments (*P < 0.05).

Contrarily to the above findings, we propose here a possible detri-
mental role for CRH in the pathogenesis of pre-eclampsia. Our in vitro
data show that CRH can induce the expression of FasL in human
macrophages which in turn induce the apoptosis of EVT. That suggests
that in pre-eclamptic placentas, the heightened sensitivity of tropho-
blast cells to apoptosis may be due in part to the CRH-induced altera-
tions in the Fas—FasL system. Our results also show that EVT might be
responsible themselves for the increased expression of placental CRH
in pre-eclampsia. These findings raise the question whether this
deranged secretion of CRH is part of the primary pathophysiology
of pre-eclampsia, i.e. whether it has a detrimental effect in placenta-
tion which occurs in first and mid-trimester or occurs as a secondary
response to the increased vascular resistance later on. Our placental
tissues where obtained at around 34 weeks of gestation. It would
be impossible to perform similar experiments in |8-week placentas,
the time when spiral artery remodeling completes, as we would not
be able to follow-up their fate, in terms of whether the patients devel-
oped pre-eclampsia or not. However, considering the data of Leung
et al. (2000), who showed elevated plasma CRH in mid-trimester in
patients who went on to develop pre-eclampsia later, we suggest

that there might be a potential causative link between a deranged
CRH system and pre-eclampsia as a result of defected placentation.

Further detrimental role of CRH in pre-eclampsia has been sug-
gested by Karteris et al. (2003), who proposed that the dampening
of CRH-induced vasodilation in pre-eclamptic pregnancies could be
attributable to the reduced expression of CRH receptors (CRH-Rs)
probably seen due to chronic exposure to elevated levels of placental
CRH. Furthermore, according to Karteris et al. in the pre-eclampsia,
down-regulation of CRH-Rs can lead to diminished regulation of
the nitric oxide—cyclic guanosine 3,5-monophosphate (NO/cGMP)
pathway, which appears to be one of the signaling pathways mediating
CRH actions during pregnancy. The impaired NO/cGMP pathway
may contribute in the disturbance of the balance controlling vascular
tone in feto-placental circulation toward vasoconstriction and the
clinical sequelae of pre-eclampsia (Karteris et al., 2005).

Regarding the pathogenesis of pre-eclampsia an old hypothesis
claims that this pregnancy-specific disorder is associated with a gener-
alized impairment of trophoblast invasion. According to DiFederico
et al. (1999), widespread apoptosis of EVT might explain the insuffi-
cient/shallow interstitial and endovascular trophoblast invasion
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observed in pre-eclamptic pregnancies. Contrarily, a study by Kadyrov
et al. (2003) suggests that the reduced trophoblast invasiveness in pre-
eclampsia cannot be explained by higher rates of apoptosis as the
apoptosis index found in pre-eclampsia is even lower than in normal
pregnancy with normal invasiveness. However, the same group in a
more recent study reported an increased frequency of apoptosis of
intramural and endovascular trophoblast in pre-eclapmtic placentas.
They proposed that this may account for the reduced invasion of
spiral arteries from pregnancies complicated by early-onset pre-
eclampsia and intrauterine growth restriction (Kadyrov et al., 2006).
As no consensus exists at present in the literature, our current
study establishes that pre-eclampsia is associated with elevated
levels of early and late apoptosis evaluated by M30 immunohistochem-
istry and ISNT, respectively. By confirming elevated rates of apoptotic
death in pre-eclamptic placental tissues with M30 immunohistochem-
istry, we postulate that the overestimation of apoptotic events
has been avoided as necrosis leading to DNA breakdown and
false-positive ISNT staining does not result in CKI8 cleavage and
M30 positivity (Sakagami et al., 1999).

In pre-eclampsia, the concept of excessive apoptosis as a mechan-
ism to limit trophoblast invasion into the walls of spiral arteries raises
the possibility of apoptosis-promoting signals derived from maternal
cells. Reister et al. described activated maternal macrophages in
close vicinity to spiral arteries of the placental bed that are capable
of inducing trophoblast apoptosis. Induction of apoptosis was
achieved by the concerted action of the secretion of TNF-a that
binds to the trophoblastic TNF type-| receptor and the secretion
of indolamine 2,3-dioxygenase that catabolizes and depletes the
local levels of tryptophan (Reister et al., 2001). However, Renaud
et al. (2005) recently suggested that during pre-eclampsia, the abnor-
mal increase in macrophage infiltration around spiral arteries hampers
trophoblast invasion and vascular remodeling through a non-apoptotic
mechanism. According to this group, the aberrant presence of acti-
vated macrophages around uterine vessels may contribute to inad-
equate trophoblast invasion and remodeling of the uterine spiral
arteries by inducing the secretion of plasminogen activator inhibitor
| and inhibiting the pro-urokinase plasminogen activator-associated
caseinolytic activity through TNF-a secretion (Renaud et al., 2005).
Interestingly, our results show for the first time that in pre-eclampsia,
decidual macrophages become strongly positive for FasL, a ligand
which is known to induce apoptosis in Fas-expressing EVT (Minas
et al., 2007)

Previous studies of our group have shown a possible direct role
for CRH in the pathophysiology of clinical conditions associated
with defective placentation (Bamberger et al., 2006; Minas et al.,
2007). Our present data enlighten its possible role in the pathogen-
esis of pre-eclampsia. In vitro, CRH stimulated the expression of FasL
in macrophages, thereby potentiating their ability to induce the
apoptosis of Fas-bearing EVT cells. Relevance of these data needs
very cautious interpretation as peripheral blood-derived macro-
phages may be significantly different from their uterine counterparts.
However, most macrophage functions, including cell-surface marker
expression, were shown to be unchanged when decidual and periph-
eral blood-derived macrophages were co-cultured with trophoblasts
(Rozner et al., 201 ). Recently published data suggest that the Fas/
FasL pathway can be employed by macrophages to induce vascular
smooth muscle cell apoptosis (Imanishi et al., 2002). Furthermore,

during normal pregnancy, macrophages together with trophoblast
cells may induce Fas-mediated apoptosis in endothelial and vascular
smooth muscle cells to promote spiral artery transformation (Keogh
et al, 2004; Ashton et al., 2005). In pregnancies complicated
with pre-eclampsia, however, Mor and Abrahams (2003) proposed
that activated macrophages secrete pro-inflammatory cytokines,
such as TNF-a and interferon-y which induce the apoptosis of
EVT. Studies of this group indicate that enhanced levels of
pro-inflammatory macrophage products increase Fas expression
and enhance trophoblast sensitivity to Fas-mediated apoptosis
(Aschkenazi et al., 2002). This suggests a differential role for macro-
phages in trophoblast invasion and spiral artery transformation
according to their activation status. Whereas, in normal pregnancies,
macrophages function as support cells by facilitating transformation
of the spiral arteries, in pre-eclampsia, macrophages act as barrier
to trophoblast invasion by inducing trophoblast apoptosis, thereby
preventing spiral artery transformation (Mor and Abrahams,
2003). Finally, we tried to confirm our in situ findings with a function-
al mechanism in vitro. We, therefore, used a co-culture system to
test the hypothesis that CRH-induced expression of FasL in macro-
phages potentiates the ability of these cells to induce the apoptosis
of EVT. Co-cultures of macrophages with a Fas-expressing EVT-
based hybridoma cell line, revealed higher rates of apoptosis in
hyEVT when co-cultures were performed in the continuous pres-
ence of CRH. Our data suggest that in pre-eclampsia, CRH exerts
immunomodulatory effects acting on macrophages at the feto-
maternal interface. The ability of CRH to modulate the function of
immune cells has been reported previously (Angioni et al., 1993;
Tsatsanis et al., 2006). It is suggested that in contrast to its systemic
indirect immunosuppressive effects through the HPA axis, CRH pro-
duced locally at inflammation sites acts as a potent autocrine and/or
paracrine pro-inflammatory cytokine (Karalis et al., 1991). Recently,
Agelaki et al. (2002) suggested that CRH signals play a crucial role in
augmenting pro-inflammatory cytokine production by macrophages.
In accord with these observations, we propose here that in pre-
eclampsia, CRH potentiates the cytotoxic effect of macrophages
both directly through the up-regulation of FasL and indirectly
through the production of macrophage-derived pro-inflammatory
cytokines, suggesting that CRH controls a complex crosstalk
between macrophages and EVT facilitating both cell-to-cell inter-
action and paracrine actions.

Taken together our findings of CRH up-regulation in pre-eclamptic
placentas in situ, the presence of FasL-positive decidual macrophages
in pre-eclampsia and the ability of CRH to induce the expression of
FasL in human macrophages suggest that the immunomodulatory
role of peripheral CRH may disrupt trophoblast invasion and remod-
eling of spiral arteries predisposing to placental dysfunction associated
with later appearance of pre-eclampsia. Determining the mechanisms
that control early placentation may have implications for therapeutic
intervention in pregnancy complications associated with defective
placentation such as pre-eclampsia.
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