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SFMNY M| ATTOAANNA [HTPON KA ASKAHTON.
ikl YTEIAN, AL MANAKEIAN KAl ©E0YS NAN

L TAS TE KAL NASAS ISTOPAS MOIEYMENOS BN
Tt/\Fu MOIHSEIN KATA AYNAMIN KAl KPISIN EMHN
OPKON TONAE KA| TYITPAGHN THNAE HIHsASe
Al MENTON AIAAT ANTA ME THN.TEXNHN TAYTH
M [$A TENETHSIN EMols] KAl BIOY KoiNNSASBA] k
Al XPENN XPHIZONTI METAAOSIN MolHSASOAI Kk
Al TENOS To BEE NYTEOY AAEADOIS [SON ENIKPIN
ERIN APPES] KAl AIAATEIN THN TEXNHN TAYTHN
HN XPHIZ NS MANSANEIN, ANBY MiseoY kAl FY
PTPAPHS, TAPATTEAIHS TE KAl AKPOHSIOS KA THS
AOIMHS AMASHS MAeHSlos METAAOSIN NOJHSAS
SAl YloI4l TE EMOISI KAl TolSi ToY EME AIAATAN
Tos, KAl MASHTALSI SYTTEFPAMMENOISI TE kAl NP
KISMENOIS NoM, IHTPIKN, AAAN, AE OYAENE
AIAITHMASI TE XPHSOMA| BT NPEAEIH, kAMNO
NTAN KATA AYNAMIN KAl KPISIN EMHN. EN| AHAH
SEl AE KAl AAIKIH: BIPEEIN.ma OY ANSn AE OYAE
SAPMAKON OYAEN] AITHEE|S BANASIMON OYARY
SHIHSOMA] TYMBOYAIHN TolHNAE oMolNs AE oY
AE TYNALKI NESSON ¢e0PJON AN gmATNNS A
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INNTAS, BkXNPHSA AE EPFATHSIN ANAPASI NP
HElos THSAE ma ES OIKIAS AE OkOsSAS AN ESIN
ESEAEYSOMAL BN NDOEAEIH KAMNONTALN, BKT
0% ENN MASHS AAIKIHS EkOYSIHS kKAl $OPIHS, T
H$ TE AAAHS KAl ADPOAISINN EPTAN B TE [V
NAIKEINN $NMATNN kAl ANAPANN EAEYOEP
NN TE KA| AoYANN.m@ A A AN EN oEPANE(H,
H IAN, H AkoY$n, H KAl ANEY ©EPAMHTHS KATA B
|ON AN6PNNINN A MH XPH NOTE EKAAAEESSA]
EEN, SITHSOMAL APPHTA HFEYMENOS EINA| TA TO
IAYTA & OPKON MEN OYN Mo| TONAE ENMITEAE
A NOIEONTL kAl MH YT XEONTI, EIH EMAYPASE
Al KA| BIOY KA| TEXNHS AOEAZOMENN,TAPA T
ASIN ANePNTIol$ £ TON AIEI XPONON TAPARA
NONTI AE KAl EMIOPKOYNTI, TANANTIA TOYTENN.
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Opxkog tov Immokpdry

"Opxkilopot otov Amorlmva Tov latpd kot otov AcKAnmd kot oty Yyelo Kol 6TV TOVAKELDL Kot 6~ OAOVG
TOVG PE0VG EMKOAOVUEVOS TNV HOPTVPIOL TOVS, VO TNPNO® TOTA Kotd T dvvaun Kot Ty kpion pov autd
TOV 0pKO KOl TO GLUPBOANLO Hov ovTo. Na Bewpd avTOV TOL LoV dida&e avT TNV TEYXVT 160 [E TOVG YOVEig

LOV KOl VoL LOpaoTd Lol TOL To VITAPYOVTE OV KoL To YPTLOTE OV oV EXEL AVAYKT GPOVTIONS.

Noa Beopd T0Vg amToydVoLg TOL {G0VE LE TO AdEAPLOL LLOV KOt VO, TOVG O10GEM TNV TEYVN vt av BEAovv va )
nébovv, ywpig apolPn kot cupPoroto Kot vo HETOdDo® pe mapayyeAieg, odnyleg kot cuUPOVAES OAn TV
VIOAOITN YVAOGCT LOV Kol 6T oLl oL Kot 6T Toudld eKEivov Tov pe didate Kot 6Tovg dALOVS pLobnTég
OV £YOVV KAVEL YpamTi] cLUE®Via pali Hov Kot 6 auTovg oL £xovV 0pKIchel GTOV 1TPIKO VOUO KOl GE
KovEVoy GAALO Kot v Bgpamed® TOLG TAGYOVTIES KOTA TN OVVOUN MOV Kol TV Kpion Hov yYmpig moTE,
€KOVGIMG, v TOVG PAAY® 1 va Tovg adtkno®. Kot va pun ddocwm moté oe kavéva, £€6Tm KL av pov To {ntnoet,
Bovatneopo eapuaKo, 0VTE VoL dMG® TOTE TETO GVUPBOVAT. Opoing va un o ToTé 6€ YuVaika EAPHOKO
v va amofdiet. Na dtatnpriom e tn {on pov Kot tnv téxvn pov kabapn kot ayvi. Kot va un xeypovpynom
nhoyovteg amd ABovg aALd vo apnom TV TPdén avtn Yo Tovg edkovs. Kot og émota omitio Kt av punw, vo
UTT® Y10l TV OQEAELD TOV TOCYOVI®OV amoPevyovtag Kabe exovota adikio kot BAEPN ko kabe yevernow
TPAEN Ko pe yovaikeg Ko pe dvopeg, EAevBepoug kot 6ovAovg. Kot 61t dm 1 akohom Katd tnv AoKnon Tov
EMAYYEALOTOG HOV, 1 KOl €KTOC, Yo T (o1 TV avOpodrwv, mov dev mpénel moté vo. kotvomombel, va
CLOTNC® KOl VO TO TNPNCWO HUOTIKO. AV TOV OpKO LOL 0VTO TNPNo® MoTd Kot 0ev Tov afetowm, €ife va
amoAaG® Yo TavTo TV eKTiunon OAmv Tov avlpoOrmv Yo T (o1 HOL KOl Yol TNV TEXVN LoV, v OU®G

nopafd Kot afeTow TOV OPKO LoV Vo VTTOGT® Ta avTifeTa amd avtd'.
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IIporoyog

Ba NBela Vo gVYOPICTACE WUTEPOS TO LEAN TNG TPLUEAOVS GLUPOVAEVTIKNG EMTPOTNG, UE TOL OTOio M
ocuvepyacio NTav Eva amd T0. CUOVTIKOTEPO 0QEAN TG Tapovoag Atotpirg. H guyévela, n epyaticdtnTa
KOl 1 amAOTNTO TOCO KATASIOUEVOV ETGTNUOVOV NTOV KATL TOL 0EV UTOPOVGA VO POVIOGT® OTO OPYLKE
pov Prpato otov y®po G épevvag. Tig meptocdtepeS POPEC TPOSTAOOVCAV TEPIGGOTEPO AMO TOVG VEOUC
epeLVNTEG, £0eTOV GLUVEXMG VEOLS GTOYOVG KOt glyav o akOpeaTn Taon Yo udonon, yeyovog mov amoteAet
avapeiofinra padnpo {ong yuo epas Toug vedtepout.

Ewdwotepa, Oa 0ela va evyopliomom:

Tov KaOnynmi k. I'eopyro Mapracovin, o onoiog ntav emPAénmv e Atatpipng kot xopic v Pondeia
Kot v otpign tov omoiov Ha Nrav adHvatn 1 OAOKANP®OT TNG GLYKEKPUEVNS Tpoomdfeiac. AvErafe To
EMIMOVO £pY0 GLVIOVIGUOD OSLUPOPETIKMOV EPELVNTIKMOV OMAS®OV amd TOWKIAO £PELVNTIKA KEVTPO KO LE
EUMGTEVTNKE OO TOL APYIKE GTAOLL.

Tov KaOnynt k. Zepageip Navd, mov anoteiel vmdderypa f0ovg kot pov mopeiye amidyepo TOADTIULES
oLUPOVAEC, oTPIEN Kol EUMIGTOCHV] GTO OVOKOAO £pY0 OAOKANPMONG TNG GLYKEKPLUEVNG OTPIPNC.
Apiépwoce avopibunteg odpeg Ponbavtog v mpoomdbela pov kot mapéyovrag kabodnynon Kot VITOSTHPIEN
KaO 0An T dudpkela TG LEAETNG.

Tnv Kadnyrpro k. Evayyerio Xappavoapn, mov Bondnce otov oyedocpd g HeAEns Tov avlpdnivov
VTOJ0YEN TOV YAVKOKOPTIKOEW®V £yovtag o1ebv kata&imon Kot EUmeEpios 6T0 CLYKEKPIUEVO EPELYNTIKO
nedio.

Tnv Avarinpotpre Kadnyrpue k. Xprotiva Povton, yio v ovcla6TIKY GLVEPYAGIiQ KOl TNV QUEPIGTN
GLUTOPAEGTOGT TNG.

Tnv Enikovpo Kadnynrprwe k. EAévny Mayepa, mov foridnce onuoviikd otnv emioyn tov acfevdv mov
eviayOnoav oty PeEAETN Ko Tapeiye onuavtikny fondelo 6TNV TPOETOAGIo TMV ONUOGIEVCEMY GYETIKA LE
mv SwTpipn.

Tnv k. Aporio Xgpteddkn ywo v moAvTyun Pondeid otnv UHEAETN NG YOVISWOKNG EKOPOCTG TOL
avOpOTIVOL VTTOJOYEN TMV YAVKOKOPTIKOEW®MY Kot TNV oTNpEn mov pov mapeiye KaBOAN v didpketo g
dwtppnc. Xwpig v cvvopoun g Oa ftov addvatn 11 OAOKANPMGCT) TOL GUYKEKPIUEVOD EYXELPTLOTOG.

Tnv k. Awatepivn Yapa, npoedpo g EAAnvung Etaipeiog Kuttaporoyiag yia tic moAvTines supufouviég
kot v PBonbela otn Koatavonon tov apydv s Kvutrapopetrpiag. Me @urholévnoe oto epyactiplo
Avocoioyiac-lotocuppatdomrag tov Nocokopeiov «o EvayyeMopoc» kot otdbnke ndvto 6to TAELPO LoV

o€ OMo1aONTOTE OLGKOALN 1] TPOPANUATIGUS ElYO.



Tovg cuvadérpovg, pilovg Kot cuvepydteg Evppoovvn Mrplacodin kot AAKN ATosTdAOL TOV KatadAape
TOPAAANAT TPOGTAOELN KOl LOIPOGTHKAUE TPOPANUATIGHOVS, avnoVYiES Kal KOVOOG GTOYOVG.

Tnv owoyéverwn pov kot v Metagio mov mavta Ppiockoviol 6To TAEVPO OV KOl CUUTOPOCTEKOVTOL
JPKOG e KOTAVONOT) KOl AyATn GTIV TOAD OTOLTNTIKY KOl TOAD®PN EPYACIOL [LOV.

[Have ané 6hovg dpmg, 0a 110era va EvapLoTHo® TOVS AGOEVEIS TOV GUUNETEYOV 6T HEAETY. XE puo
om0 TIC MO OVOKOAES TEPLOOOVS TNG (MNG TOVG GUVETEAEGAV GTIV OAOKAMPO®OY MLOS ETITOVIG

EPEVVNTIKNG TPOOSTTAOE0G TOV TPOTIGTMS ElYE OGS EMIKEVTPO TOV AVOp®TO.
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EYXAPIXTHPIO

H mapovca épevva €xel ouyypnuatodotdet and v Evponaikn Evoon (Evporaikdé Kowvoviko Tapeio —
EKT) kot and €Bvikovg mopovg péow tov Emyeipnotaxov Ilpoypdupatog «Exmaidevon kot Awn Biov
MdéOnon» tov Ebvikov Ztpatnyucod [TAaiciov Avagopds (EXITA) — Epgvvntikd Xpnuoatodotoduevo ‘Epyo:

OAAHZX. Enévdvon oty kowvevia g yvoons pécom tov Evponaikod Kowvovikod Tapeiov.



Bloypagikd onpeiopo

Toémog-Huepopunvia I'évvnong: Abnva, 29/03/1979

Owovyevelokn Katdotaon : Ayapog

AevBvvon Katowkiog: XpvoavOépmv 68 Zaypapov, AbMva

Tniépavo: 6932655024, 2110181189

e-mail: costas_vardas@yahoo.gr, cvardas@med.uoc.gr

kvardas @med.uoa.gr

AgvtepoPadpec omovdig 2° Tevicd Avketo Zaypapov. Amolvtipto Avkeiov pe Badpod Gpiota

Mpontoyakic omovdic (9/1997-7/2003)  latpkn Tyorn, avemotiuo Kpfe. Ewoaywyn pe Moveddqvieg e€etdoeig. Babuog
amopoitmong: Alav Kaimdg

Adgwo Aoknoeng latpikov Erayyéipartog 23/10/2003

MetonToyloko dimlompo e18iKevong Ehlaypota ereppotic Xerpovpyuciy, Popmotikn Xepovpyukn

23/7/13 kot Tnleyxepovpyki
EBviko kot Kamodiotprokd [avemompio Adnvov

Babpog amopoitnong: Alav kaiog (8.24)
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IHpoirnpeoio o
7.2014-cMpepa Enucovpikog Xepovpyds, Xepovpykr Khviki I'N Enrteiog,
8.2013-7.2014 Eppuctog emotnpovikog cvvepyag [Hoverniotnpiov Kpng

SUUUETOYN] O€ TOAVKEVIPIKT] KAVIKO-EPYOOTNPLOKT LEAETT GTO TAOIGLO TOV

Tpoypappotoc @AAHE
8.2012 -8.2013 Ewdwcevpévoc Xepovpydg

A’ Xepovpyun Khwvikn kot Movéada Metapooyeboemv Opydvav,

I'NA «O Evayyeghopoc»

AevBovtig: Z. ApakdmovAog
1.2007 -8.2012 Edikcevopevog latpdg

A" Xepovpywn Khwvikn kot Movado Metopooyedoewnv Opyavav, INA «O

EvayyehMopogy,
3.2004 - 8.2005 I'N Enteiog — K.Y Enteiag, Yanpesio Ynaibpov.

A1akpicers epyociav

"Emaivog 6710 60 [lavediivio Zovédpro Xepovpywng g MHayvoapkiag, yio v epyaocio:
Nocoyovog mayvoapkio 6TNV €QnPELO-CUVTNPNTIKN 1] YEPOVPYIKT OVIILETDTLON.

Maoapivng A6, IToradnuntpiov I', Bapdag K, Kopesidov Baciakr, [Tarakovotavtivov AAEEavdpog


mailto:costas_vardas@yahoo.gr

ABnva 12-13 Tovviov 2009

A10KPIGEIS EPYAGLOV CYETIKES UE T OLOAKTOPIKN O1aTPIfN

Hporo ppapPseio cpappoospivng épevvag 6to 400 Maveliivio laTpiké Xovédpro yuo v epyacio pe Oépa:

Ipoteiveg Beppikod ook kat S1€yepon Tov GEova KOt TNV Tp@OLUN CTy).

K.Bapodoag, K. Amootorov, K Woppd, E.Mrotovra, . Toaykapdaxng, E.Mayeipa, X. Povton, E.Mnpiacooin, A.T'ovko, X.Navdg,
I".Mnplacoving,

AbBnva 14-17 Maiov 2014,

ANUOGIEVGEIS GE EEVOYLWGGA TEPIOOIKA, CYETIKES UE TN OLOAKTOPIKY O10TPIfH

1. Increased glucocorticoid receptor expression in sepsis is related to heat shock proteins, cytokines, and cortisol and is
associated with increased mortality.

Vardas K, llia S, Sertedaki A, Charmandari E, Briassouli E, Goukos D, Apostolou K, Psarra K, Botoula E, Tsagarakis S, Magira
E, Routsi C, Stratakis CA, Nanas S, Briassoulis G.

Intensive Care Med Exp. 2017 Dec;5(1):10. doi: 10.1186/s40635-017-0123-8 IF, under consideration

2.Early Response Roles for Prolactin, Cortisol and Circulating and Cellular levels of Heat Shock Proteins 72 and 90a in
Severe Sepsis and SIRS.

Vardas K, Apostolou K, Briassouli E, Goukos D, Psarra K, Botoula E, Tsagarakis S, Magira E, Routsi C, Nanas S, Briassoulis G.
BioMed Research International, Volume 2014, Article ID 803561. IF 2.13

3. Glutamine may repress the weak LPS and enhance the strong heat shock induction of monocyte and lymphocyte
HSP72-proteins but may not modulate the HSP72-mRNA in patients with sepsis or trauma,

Briassouli E, Marianna Tzanoudaki, Christina Routsi, Serafim Nanas, Konstantinos Vardas, Kleovoulos Apostolou, Maria
Kanariou, George Daikos, George Briassoulis, and Dimitrios Goukos

BioMed Research International 2015; 2015: 806042. IF 2.13

ANUOGCIEVGEIS TEPIAWEWY G EEVOYAWOEA TIEPLOOIKA CYETIKES UE TN JLOAKTOPIKI] J1aTPIfi]

1. Heat shock protein 72 and 90 intracellular monocyte expression in patients with sepsis or sirs. preliminary data.

K.T, Apostolou, K Psara, E.Briasoulli, K.Vardas, T.Tavladaki, E.Mageira, C.Routsi, S.Nanas, G.Briassoulis.

Intensive Care Medicine. Supplement 2, Volume 39, S240, October 2013.

2. Prolactin, cortisol and heat shock proteins in early sepsis: preliminary data.

K Vardas, K. Apostolou, K.Psarra, E.Botoula, S Tsagarakis, E Magira, C Routsi, E. Briassouli, D. Gukos, S. Nanas,
G.Briassoulis.

Critical Care 2014,18(supl): P234, doi:10.1186/cc13424.

3. Glutamine pretreatment may have a role in attenuating LPS or Heat Shock- induced lymphocyte HSP90a in severe
sepsis.

E. Briassouli , M. Tzanoudaki, G.L. Daikos, K. Vardas, M. Kanariou, C. Routsi, S. Nanas, G. Briassoulis.

Pediatric Critical Care Medicine, May 2014, VVol15, issue4, sup, p136
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4. Glutamine modulation of induced heat shock protein 72 differs in septic and healthy human blood mononuclear cells.

E. Briassouli , M. Tzanoudaki, G.L. Daikos, M. Kanariou, K. Vardas, C. Routsi, S. Nanas, G. Briassoulis.

Pediatric Critical Care Medicine, May 2014, Vol15, issue4, sup, p136

5. Modulatory effects of heat shock with or without glutamine compared to LPS on peripheral blood mononuclear cells
heat-shock-protein 90a expression in severe sepsis and trauma

E Briassouli, M Tzanoudaki, G Daikos, K Vardas, M Kanariou, C Routsi, S Nanas, G Briassoulis

Intensive Care Medicine Experimental 2014, 2(Suppl 1):P14 (26 September 2014)

6. Induction and repression effects of heat shock (HS) and LPS and modulatory effects of glutamine on blood mononuclear
cells -hsprotein-72 from icu patients with severe sepsis, trauma and healthy controls

E Briassouli, M Tzanoudaki, G Daikos, K Vardas, M Kanariou, C Routsi, S Nanas, G Briassoulis

Intensive Care Medicine Experimental 2014, 2(Suppl 1):P17 (26 September 2014)

7. Heat shock proteins and glucocorticoid receptor expression in early sepsis.

Konstantinos Vardas, Katherina Psarra, Kleovoulos Apostolou, Eirini Grigoriou, Eleni Magira, Christina Routsi, Efthimia

Botoula, Stylianos Tsagarakis, Efrossini Briassouli, Dimitrios Gukos, Alexandra Tsirogianni, Serafeim Nanas, George Briassoulis
Cytometry Part B: Clinical Cytometry Volume 86, Issue 6, page 370, November 2014

8. Glutamine Contrasting Effects on LPS or Heat Shock-Induced Monocyte or Lymphocyte-HSP90a in Patients with
Severe Sepsis or Trauma

E. Briassouli, M. Tzanoudaki, G. Daikos, K. Vardas, M. Kanariou, C. Routsi, M. Nanas, S. Briassoulis

Clinical Nutrition, Volume 33, Supplement 1, September 2014, Pages S263

9. Glutamine May Alter the Weak LPS but not the Strong Heat Shock Intracellular HSP72 Induction in Critically I
Patients

E. Briassouli, M. Tzanoudaki, G. Daikos, K. Vardas, M. Kanariou, C. Routsi, S. Nanas, G. Briassoulis

Clinical Nutrition, Volume 33, Supplement 1, September 2014, Pages S261

10. Early heat shock protein 72 and 90a intracellular and extracellular responses in patients with severe sepsis or systemic
inflammatory response syndrome

K Apostolou, K Vardas, E Briassouli, K Psara, D Goukos, E Mageira, S Nanas, C Routsi, G Briassoulis

Critical Care 2015, 19 (Suppl 1):P41 (16 March 2015)

Avarxowaaoelg - mepiinyels og EAnvikd covédpio cyeTIKES pe TH O10aKTOPIKY d1aTpifin

1. MpoTteiveg Oeppikod 6ok Kot d1Eyepon ToV GEOVA KATA TNV TPOUN 61NY1).

K.Béapdog, K.Anootorov, K Pappd, E.Mrotovra, . Toaykapdkne, E.Mdyeipa, X. Povtorn, E.Mapiacovin, A.T'ovko, X.Navdc,
I'.Mnploacoding,

400 IMoaverrvio latpud Zvvédpro,

14-17 Maiov2014, Abnva

2. H enidpaocn g yhovtapivng otny difyepon tng HSP90a pe LPS 1] Ogppikod 6ok o€ povoropnve KOTTopa TEPLPEPLKOD
aipotog acOevav pe cofoapn onyn.

E. Mrplacovin, M. TCavovdaxn, I'.Aaikog, K.Bapdag, M.Kavapiov, X.Podton, Z.Novdg, I'.Mrpltacoving.

400 IMoaverrvio latpud Zvvédpro,

14-17 Maiov2014, ABnva

3.H npoteivn Oeppuiig kataninéiog (HSP72) povomdpnvev KuTTap®V TEPLPEPIKOV GiROTOG CNATIKAOV 060EVOVY

oeyeipeTon pe Oeppiké 6ok 0AAG KOTAGTELLETAL e YAOVTARIVY).
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E. Mzrpiacodin, M. Tavovddxn, I'.Aaikog, K.Bapdag, M.Kavdprov, X.Povton, Z.Navag, [.Mrplacoving.

400 IToveArnvio latpkd Zvvédpro,

14-17 Maiov2014, Adiva

4. EvookvtTaplo Kot eEOKuTTapla EKQpacn TOV TpaTeivav Beppikot cok ( heat shock proteins) g ac0geveic pe sirs ko
copapn onyn. lpokatapkTika dedopéva.

K. Anoctorov, K. Bépdag, E. Mrpracovin, K. Yappd, A. T'odkoc, E. Mdayepa, X. Podton, X. Navac, I'.Maplocoving.

15° Movelivio Zovédplo Evtatikic Oepaneiog

14-16 Noegpufpiov 2014, Tdpupa Evyevidov, ABnva

A1ebveis onuoocicvoelg

1. Small bowel obstruction caused by inflammatory cytomegalovirus tumor in a renal transplant recipient: report of a rare

case and review of the literature.
Papadimitriou G, Koukoulaki M, Vardas K, Florou E, Argyrakos T, Lakiotis G, Apostolou T, Drakopoulos S.
Transpl Infect Dis. 2012 Oct;14(5):E111-5.
2. Mixed large cell neuroendocrine carcinoma with squamous cell carcinoma of the rectum: report of a rare case and
review of the literature.

Vardas K, Papadimitriou G, Chatziara M, Papakonstantinou A, Drakopoulos S.

International journal of Surgery Case Reports 4(2013)1076-1079.
3. Fournier’s gangrene due to perioperative iatrogenic colon perforation in a renal transplant recipient: report of a rare
case and review of the literature.

Papadimitriou G, Koukoulaki M, Vardas K, Grigorakis A, Vougas V, Drakopoulos S. Saudi Journal of Kidney Diseases and
Transplantation (Accepted manuscript in Saudi Journal of Kidney Disease and Transplantation).

4. Presacral Ganglioneuroma: Diagnostic Considerations and Therapeutic strategy.

Vardas k, Manganas D, Papadimitriou G, Vougas V, Bakalis A, Chantziara M, Exarhos D, Drakopoulos S.

Case Reports in Oncology 2013;6:561-568.

5. Intestinal Neuronal Dysplasia type B in adults: a controversial entity.

Vasillis Vougas, Konstantinos Vardas, Christos Christou, Georgios Papadimitriou, Evangelia Florou , Christina Magkou ,
Dimitrios Karamanolis, Dimitrios Manganas, Spiros Drakopoulos.

Case Reports in Gastroenterology 2014; 8:7-12.

6. Laparoscopic adjustable gastric band: 4-years experience and learning curve.

G.Papadimitriou, K.Vardas, K.Alfaras, P.Alfaras

JSLS. 2015 Jan-Mar;19(1). pii: €2013.00363. doi: 10.4293/JSLS.2013.00363.

7. Splenic inflammatory pseudotumor like-follicular dendritic cells splenic tumor.

Vardas K, Manganas D, Papadimitriou G, Kalatzis V, Kyriakopoulos G Chantziara M, Exarhos D, Drakopoulos S.

Case Reports in Oncology 2014 Jun 27;(2):410-6

8. Emergency surgery for obstructing colorectal malignancy: prognostic and risk factors.

Papadimitriou G, Manganas D, Phedias Georgiades C, Vougas V, Vardas K, Drakopoulos S.

J BUON. 2015 Mar-Apr;20(2):406-12.

9. Esophageal perforation during laparoscopic adjustable gastric band: conversion to open sleeve gastrectomy and
endoscopic stent placement.

Papadimitriou G, Vardas K, Kyriakopoulos G, Alfaras K, Alfaras P.
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G Chir. 2015 Jan-Feb;36(2):70-3.

10. Parastomal evisceration as an extremely rare complication of a common procedure.
Lolis ED, Savvidou P, Vardas K, Loutseti D, Koutsoumpas V.

Ann R Coll Surg Engl. 2015 Aug 14:el1-e2.

ANuociedoels epinyewy o€ o1e0vy meproodikd

1. Laparoscopic sleeve gastrectomy for morbid obesity: our early experience with a three -port approach.

V Drakopoulos, A Bakalis, D Lapatsanis, C Nikolaides, D.Konstantinou, K Vardas, N Roukounakis, D Manganas, V Vougas, S
Drakopoulos

Obesity Surgery Vol 25, no 8, p1342-1342

2. How could female infertility be reduced after open IPAA.

T. Emmanouli, C. Christou, A. Chatziioannou, E. Falidas, C. Vardas, N. Kontoravdis, S. Baratsis

Journal of Crohn's & colitis, February 2015(5252), 1876-4479.

Eiigvikég onuooigvoelg

1. H emidpaon g YEPOVPYIKNAG OVTIHETATLONG TNS VOGOYOVOD TUYVGUPKING OTA EMITENC. TOV OVPEOEIFIKAOV OPLOVAOV.
A Moapivng, K.Bapodag, I' ITaradnuntpiov, B.Kopesidov, A.Ilarokmvotavtivov

Xepovpywd Xpovikd, 15:34-38,2010

2.Noooyovog mayvcapkio otnv pnpeia.

A Mopivng, I'.ITanadnuntpiov, K.Bapdag, , B.Kopeoidov, A.Ilorakovetavtivov.

Xelpovpykd Xpovikd,15:29-33,2010

3. H emidpaon g BapraTpikilg YEPOVPYIKNGS 6TOV GEOVA VTOQLONG- YOVAS V.

A Mapivng, I'ITaradnuntpiov, K.Bapodac, B.Kopesidov, A.Ilorakovotavtivov

Xepovpywd Xpovikd, 15:39-43,2010

4. H emidpaon g Papratpikiig XEPOVPYIKIG OTO EMITESN TOV OPROVAV TOV TPHGOLOV AoPov THS vVTéPUoYS.
A Mopivng, I'.ITanadnuntpiov, K.Bapdag, , B.Kopeoidov, A.Ilorakovetavtivov.

Xetpovpykd Xpovikd, 15:25-28,2010
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Meranroyiaxa Exnaidosvtixa Ilpoypaupara-Adimiopuora

A1£0VIj uETEKTALOEVTIKA GEUIVAPIOL

Hpepopmvieg 2009

Awopydvoon ATLS Meditteraneo Hospital Course- Apgpikovikd Kodléyio Xepovpydv
Tithog Advanced Trauma Life Support (ATLS)

Huepounvieg 2011

Aopydveoon IRCARD University of Strasburg

Tithog Certificate in training in minimal access surgery

Hpepopnvieg 2009

Aopydvoon Greek national faculty, P6dog

Tithog Academy for infection management (A.1.M.)

Hpepounvieg 25-27 ®ef 2016

Awopydvoon EMnvikr; Etopeia  Xepovpywkng Tpavpatog kot Emeiyovoag Xeipovpyknic-

International Association for Trauma Surgery and Intensive Care
Tithog Definitive Surgical Trauma Care Course (DSTC)
Completion of 20 hour practical course

Avakowaaoelg o Elinvika ocvvédpia

Yvppeteiyo o€ TEVIIVIO GUVOMKE eAeV0EPES KOl OVAPTNUEVESG AVOKOWAGOELS 68 EAANVIKG cuvédpra.

Exraioevtiroé épyo

Adookolioo Tov pabquatog <<Avartopio kot Iotohoyia tov AvOpdmov>> (gpyootipio) oto ATEI Kpnng,
TpAuro Atatpoeng kot AtotoAoyiag ,katd to xeepvod e&apnvo tov £tovg 2015-2016.
To péOnuo meprerdppave 4 dpeg vIOYPEWTIKOV £pyaoTnpiov efdopadiaimg yio Tovg eottnTég Tov A’ e&apmvon

A’ BonBog o €L pveg katd TV SldpKeLa TG EOIKOTNTOG OOV glyal TV €vBVVN KATAPTIONG TPOYPALLLATOG
EKTTOIOEVLONG TV VEOTEPMV ELOIKEVOUEVOV.

Zopuctoyn 6g 0pYAVOTIKES EMTPOTES

Méhog Opyavotikig Enrtponiic oty 1" ekmondgutiki Simpepido 1heonpoKTIKNIG avesTépmong pe MjKvo.
20-21 Azmpiaiov 2007, Nocokopeio Evayyehopog ,I1pdedpog X. Mrapdtong.
Méhog Tomikfic Opyavartikig Emtrponfic Tov 17°° Mavelliviov vvedpiov Metopocycooswy,

1-3 NoeuBpiov 2013,A0mva
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|. T ENIKO MEPOX

lozpixn Zyoln, Havemotiuio Kpnryg

Kovotavtivog I'. Bapdac, Adaktopikr Atatpipn
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lozpixn Zyoln, Havemotiuio Kpnryg

Kovotavtivog I'. Bapdag, Awaktopikn Aatpifin
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ITivokog KuploTEP®V GLUVTOUOYPIPLAOV

APACHE 1l
ACCP
AP1
CRH
CIRCI
CLRs
CD
DAMP
eHSP
FITC
CRH
GR
GRa
GRE
GRP1
nGRE
HMGB-1
HSP
IFN-y

kB

IL
LOS
LPS
MAPK
mHSP
MFI
MyD88
nHSP
NK
NK-kB
NLR

lozpixn Zyoln, Havemotiuio Kpnryg

Acute Physiology and Chronic Health Evaluation 11
American College of Chest Physicians
Activator protein-1

Corticotropin Releasing Hormone

Critical lllness Related Corticoid Insufficience
C-type lectin receptors

Cluster of Differentiation

Danger-associated molecular pattern molecules
extracellular heat shock protein
Fluoroisothyocyanate

Corticotropin Releasing Hormone
Glucocorticoid receptor

Glucocorticoid receptor a-isoform
Glucocorticoid response element
Glucocorticoid receptor interacting protein 1
Negative glucocorticoid response elements
High mobility group box 1 protein

Heat shock protein

Interferon gamma

Inhibitor of kappa B

Interleukin

Length of stay
Lipopolysaccharide
Mitogen-activated protein kinase
monocyte-HSP

Mean Fluorescence Intensity
Myeloid differentiation primary response protein 88
neutrophil-HSP

Natural killer cell

Nuclear Factor-kB

NOD-like receptor

Kovotavtivog I'. Bapdag, Awaktopikn Aatpifin
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PAMPs Pathogen-associated molecular pattern molecules

PE Phycoerythrin

PTEFDb Positive transcription elongation factor b

PBMC Peripheral blood mononuclear cells

RLRs Retinoic acid-inducible gene (RI1G)-I-like receptors
PRRs Pattern-recognition receptors

qSOFA Quick Sequential Organ Failure Assessment

ROS reactive oxygen species

SAPS Simplified Acute Physiology Score

SCCM Society of Critical Care Medicine

SIRS Systematic Inflammatory Response Syndrome
SOFA Sequential Organ Failure Assessment

STATSs Signal transducers and activators of transcription
TLR Toll-like receptor

TRIF TIR domain-containing adaptor protein—inducing interferon-b
TNF-a Tumor Necrosis Factor-alpha

RIG Retinoic acid-inducible gene

MCP-1 Monocyte chemotactic protein-1

lozpixn Zyoln, Havemotiuio Kpnryg

Kovotavtivog I'. Bapdag, Awaktopikn Aatpifin

24




1.0propoc ofjyng kKot 1oToptkn avadpopn

H AéEn «onqymy mpoépyetarl amd v apyoio EAANVIKN AEEN «ONYIG» TOV OVOPEPETOL GTNV
amoocvvOeon LoKNG, PLTIKNG 1| OPYAVIKIG VANG HE TNV Tapovsio Paktnpiwv. BAémovpe, yio mpdn
@opa tov 6po ofymn, ota Tompota Tov Opnpov [1]. O Aprototédng, o ITAovtapyog kot o I'aAnvog
peTémetta, ypnoponmoinoay | AEEN oy pe Tapouola Evvola, eved o Inmokpdtng Tov 4° mbvo w.X,
Bewpovoe T oNYn ©¢ TV emkivouvn Kot dvcooun Proroykn Bopd, mov Ba propovoe vo cuuPel
oto oopa [2] TTopatmpovue eropuévmg, 0TL 0 OPOg «CHYN» YpNotponoleital Tdve amd 2700 ypdvio
Kol 0 okpPng oplopdg, M oUToAoYio Kot 1) €VOEIKVLOUEVT BEPOTEVTIKY] TPOGEYYIOT AMOTEAOVV
OVTIKEILEVO EKTETAUEVNG EPELVAG OKOLLOL KOl GT|LLEPOL.

2t obyypovn latpikn, o Bone mpdteve cuykekpluéva kpitnpla EMA0YNG Yo TOLG 0oBevelg
ue oOVOpPOUO GNYNG, G€ [0 KAMVIKY HEAETN yuoo v ypnon ¢ pebvi-mpedviCordvne [3]. Ta
KPUTplo. ovTd, amotédesov T Pdon yio Eva GLALOYIKO Kol AVTIKEWEVIKOTEPO OPICUO TG CRYNG TO
1992, and v évoon tov Apepikavod KoAleyiov tov latpdv Odpokog (American College of Chest
Physicians, ACCP) kot tov pedav tng Society of Critical Care Medicine (SCCM) [4]. ouewva pe
Tov oplopd mov d0Onke amd v mopamdve opdda epyaciag (IMivaxag 1), oym opiletoar ©¢ M

Tapovcio Loiuwéng o€ cuVOVACUO LE TV

Mivaxas 1. Miayvwertika kpiripia SIRS , eniyng,

TOPOVGIN GUGTNUOTIKNG (QAEYLOVAOOOVG

25

andvimong otov opyavioud (Systematic copapiic otjyne (1992)

Inflammatory ~ Response  Syndrome-

SIRS), n omoia Yy AOYOLS amAOTNTOG

kafopilovtay  amd  téooepic  pdvo SIRS Avo M| Tapomave omé Ta axérovda:
petafintés: Beppoxpacio, oVOTVELGTIKO TMupetoc (>38°C) 1y vobeppia (<36°C)

Tayvkapdio (cev&elc>90/Aentd)
Taydmvora (ovarvenoTikdGpLOUO>20/Aentd
apocpapiov. Emmpocheta, n cofapn 1 PaCO2 <32 mm Hg)

Kot Kapdokd puOud Kot apBud Aevkdv

Agvkokvttdpoon (>12.000 wbe’s/mm®) 1} Aevkonevia

onyn opiloviav ®¢ ofym pe TOPOLGia (<4.000wbe"s/mm®) 1 avénon

AVETAPKELNG OPYAVOL KOL TO ONATIKO GOK OV Gwpev popedv (10%)
©G ONYN He TAPOLOLL LIOTAONG, I Ty SIRS kav amodederypévn 1| vwomtevopevn
OVTOMOKPIVOUEVNG — OTNV  YOpMynon Loipodn

VYPOV.

Yofopn Zyn -Xiqyn HE opyavIKN OVGAELTOVPYIO
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Apketd xpovio, o1 Topomdve oplopol amotédecay v Paorn katnyoplomoinong achevmv e TOALEG
KAMvikéG ko epyaotnplokés perétes. Tlapovoialav Opmg opliopéveg eAdelyelg, mov omotélecov
OVTIKEIIEVO KPITIKNG KOl ONUIovpYnoay TV avaykn akpiEGTEPOV OPIGHOD TOV TUPATAVE® EVVOLDV,
nov €ywve to 2001. Ta kpitipla owTé OU®G NTAV APKETA EKTETAREVA, SVGKOAN £PApPUOlOVTOV GTNV
KON UEPIV] TTPAKTIKT) KOl GTNV OVGI0 YPNGILOTOIOVGOUE OKOUO TOVG OPLGLOVG Tov 1991,

H npdodog otnv Katovonon Tov Tafo@ueloAoyIK®OY UNYAVICU®Y TOL 00NYOUV 6T GNYN Kol
N KAk damictmon 61t dhot ot onrtikol acBeveic dev epeavifovv SIRS, odnynoe oty avaykn va
datvrwbohv cvYYpovol oplopoi, ToL avTiKotonTpilovy Tig Tapamdve aAlayéc [5]. Zopueova pe
TOoVG TEAELTOIOVG OploovG Tov £Tovg 2016 (ITivaxag 2), o 6pog coPapn oNyn dev ypPNCILOTOLETAL
nmAéov, to SIRS éyer amopaxpuvlel wc KprTNp1o Yo TV d1dyvmon e onwNg Kot elcdyetot Eva véo
dayvootiko epyoreio to gSOFA (Quick Sequential Organ Failure Assessment score) (ITivaxag 3)
Yo, va avoyvopicel acbeveic pe ofym mov givol vyniov kivdvvov [6]. H onrrtikn kataminéia, n wo
cofapn popen onyng, Bewpeitor ®g (o Loper| 0Eelag KUKAOPOPIKTG AVETAPKELNG ETaKOAOVOOG TNG
onyng (Ew. 1)
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Mivaxog 2. Emixouporoquévor opiouoi onyne ko onmrxod ook 2016-TheThird International Consensus
Definitions for Sepsis and Septic Shock (Sepsis-3)[5]

H onyn, opileton og ameiintikn yia ) Lo opyavikn ovcrertovpyia, Tov
TPOKUAEiTAL 0té amoppLOIGUEVY amdvTnon Tov EEVIGTI] 6TV AoipmEn

o  Opyavikn dvciertovpyia opileTar g o&eia arrhayn 610 olikdo SOFA ckop
> 2 ©g emak6iovio g AoipmEng.

To apykd SOFA okop Bswpeitar undév o€ acbeveic mov dev Eyovv TpodlabectKods
TOLPOLYOVTEG,.

SOFA cxop > 2 aviikatontpilel évo 1oc0cTtd Bvntotntog tepimov 10% oe
VOGNAELOUEVOLS OCOEVEIS |LE VTOTTELOUEVT] AOTHUME.

e H onyn, eivor anerintiki] yia Ty {ON KATAGTAO), TOV UVUTTUCCETOL OTAV
1 avtidpacn Tov opyavicpov oty Aoipwén Tpavpatifel Tovg id10Vg TOVG
16TOVG Ko 6pyava.

Acbeveic pe vmomtevopevn Aoiuwén, mov gival TOavO Vo EYOVV TOPUTETAUEV
voonieio otnv Movada Evtatikng ®epaneiog 1 axopa Kot va teddvovv, propodv va
extiumBovv pe v ypnon tov q SOFA.

e H onntua kotaninéia, amoteLel VTOGHVOLO TNG GNYIG, OTI|V 0TTOLX OL
KUKAOQOPIKEG KOl KUTTUPIKES/NETAPOMKES UVORUMES EIVOL TETOLEG TTOV
avéavovy onuavtika tn OvnréTnTa.

o AcOgveig pe onTikn Kataminéio, propovy vo avayvmploToy 6€ KALVIKO
EMITEO0 GO TNV TOPOVGIN GYNG GE GUVOVUGHO ILE TUPOVGIL EUPUEVOVGUS
voTaong oL YPNEEL LOPNYNONS UYYELOGVGTUCTIKAV Y10, Vo, dtatnpnoel
Méon Aptnproxn Ilicon = 65 mMmHQg ko £xovrag emineda YOALUKTIKOD
o&€og > 2 mmol/L (18 mg/dL), mepd v katarinin aveimoyovnon pe
vypd.

Mg avtd To KprTi|pLa, 1) vocokopugwakn Ovnrotnta vrepPaiver to 40%.
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Ynotaon : votohkn Aptnprokn [Mieon < 100 mmHg

Awtoapaypévo eninedo cuveidnong
Taydmvowo: avamvevnsTikdg puOUog >22 avamvoig 1o Aentd

H dmapén> 2 and ta napandve kpirinpla oyetiletal pe etayodtepn npdyvmon

Mivaxag 3.

Ewéva 1. Klvika onueio mov oovééovror ue 1o d1apopo. atadia T Loiumdng

A A EhOTTOUUEVT Inrrxd
o&uyOvVeCT LOTAY., s
onénen
YOAOKTIKOD,

oVEYKN Y1
Oy YELOGUGTOGTIKD.

Iy

Opyoavikn
dvcAsttovpyia

TTvpstoc, aihoyn ot
Aevkd opocooipto.

hoipnmin

Amotkiopog

Bopvmra
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2. Emonpuoloyika dsoopéva

H onyn amotehel kKAvikd chvopopo kot eivar 1 cvoyvotepn artio Bovatov voonAevouévov acevaov
tov 21° advo. Evbdverar vy mepiocdTepovg amd 200.000 Bavdtovg emoing otig HILA o
ovyvotta g coPfapng onyng vroroyiletor oe 300 mepurtmdoelg ava 100000 minbvopov [7].
Meléteg oe Evpomaikég yopeg avapépovy Alyo younAoTEPO TOGOGTA GLYVOTNTAG GOPapPNg CNYNG
oe oyeon pe g H.ILA, pe ™ ovyvomta va xopaivetor and 38 g 110 nepintoocelg ava 100000
minBvopov [8],[9],[10], [11].

H 0vntomra, xoatd v ddpkela ¢ voonieiog acBevov pe cofopr] oNymn, avEPYETOL GE
25% pe 10 T060oTO AVTO V. PTavel To 50% og TepmTdoES onrTikov ok [12].

To gram apvnTiKd BaKTiplol GToTEAOVY TNV O GLYVY oLTict 0TIG NUEPES Lo, akoAovBolv ta
gram 0eTikd, evd mOPAAANAO SOMIGTOVETOL (o aOENGT TG LUKNTIOCIKNG otTlohoyiog onyng o€
oyéon pe to moperdov [13]. H nvevpovia avayvopiletoar og cuyvotepn artio ofyng, akolovfovuevn
Ao EVOOKOIMOKES AOIUMEELG KOl AOUMEEIC TOL OVLPOTONTIKOV, GTIG TEPICCOTEPES ONUOGIEVUEVEG
ueAéteg [14],[15],[11]. H eotia g Aoipwéng oeaivetar va oyetiCetor pe v mpdyvoon. O
staphylococcus aureus ka1 o streptococcus pneumoniae ivot ta o cuyva gram OeTikd BakTiplo Tov
amopovovovtal and KoAlépyeeg, v n Escherichia coli kot 1 Klebsiella ta mo cvyvd gram
apvntika [7],[13]. 1o 1/3 1oV mepmmtdoemV OV OMOUOVAOVETOL GLYKEKPLUEVO mafoyovo o€
KaAAEpYeleg aipatog [16]. Aev €xet Bpebel dapopd otn dSidpkelo. voonieiog Kot oty Tpdyvmon
onnuik®v aclevov pe Betikés kaAMépyeleg aipatog oe oyéon pe acbeveic otovg omoiovg Ogv
anopovabnke cuykekpipévo taboyovo [17].

AvEnpévn cuyvotNTo EULPAVIONG CNYNS TTapatnpeital oto PPEPn, HEWOVETOL GTNV OLdpPKELL
™G Todtkne nAkiag Kot epgaviletar ek véov og nhikieg dvm tav 60 etdv [8]. To avdpikd pvro Exel
GLOYETIOTEL e avénpeva T060oTd eppavions onyng [13],[11],[18]

[Topd v avénon g cvyvotnTog ELEAvVIons cofapng ofymg, n Bvntdémra avd nepintwon
(case fatality rate) mapovcialetl peiwon pe v Tapodo TV IOV, ATOPPOLL TNG EKTETAUEVIG EPELVOG
omv moafogucioroyio. kot ) Bepamevtiky mpocéyyion g onyng [19]. Ov emldvieg Opwmg,
eupaviCoov avénuévo kivouvo Bavdatov v emduevn mevtaetio oe cvvovaoud pe peioon g

YVOGTIKNG AELTovpyiag Kot TV mapovsio Kivntikev dtatapayov [20] [21].
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3.MaBo@uvoiorhoyio LEYRLOVAOOOVS OVTIOPpASTS-CNYIS

Ymhpyet €viovo €pELVNTIKO €VOLAPEPOV OTNV TPOCTADEID KOTAVONONG TO®V TOAVTAOK®V Kol
SVVOUIKOV TABOPUGIOAOYIKOV UNYOVIGUL®OV TTov oyetilovtol pe 10 KAVikO chvopopo ¢ onyns. H
ONYN QOIVETOL VO OVOTTOCOETAL OTAV 1) OpPYIKN avtidpaomn otnv Aolpumén evioyDetol kol PETA
amoppuiuiletal, 0dNYOVIOG GE AVIGOPPOTIO PAEYUOVOIDV KOl AVTIPAEYLOVOI®V pecorafntov [22]
[Ewova2]. To eyyevég ovocomonTikd cOOTNUA, TOV 6€ avTifeon pe To emiKTNTO £YEL T duVATOTNTA
va avTopd dpeca oe Taboyova, Oewpeitar 6Tt dStadpopotilel KOplo poro otnv maboyEveon ne.

To apywod otddlo g avtidpaong o€ maboyovo TEPIAAUPAVEL TV HETOKIVNOT), SIOUEGOV TOV
evoonAiov 6To oNUElo TG PAEYUOVIGC, KLTTAP®Y TOL £YYEVODS OVOGOTOMTIKOD GUGTHUATOS (KLuplmg
OVOETEPOPIAMV Kol povokOTTOpmV). Ta kdTtapa ovtd, avayvopilovv GUYKEKPIUEVE HOPLaK
npétuTe, Tov oamokaAovvtar PAMPS (Pathogen Associated Molecular Patterns). Exkpivovv
QAeyHOVMOELS KuTTOpOKives, yupokiveg kat ROS (reactive oxygen species), LEG® evepyomoinomg TV
TLRs kot tov povoratiod NFkB, ta omoia elval onpovtikd yio tnv avTIHETOMIOT TOV HUIKPOPLoKov
napdyovto [23]. TIpokahovv OU®G TOPIAANAN KOTTOPIKY KOTOOTPOPN, UE AmOTEAEGUO. TV adENOT
™G SmepaTdOTTOG TOV ayyeimv Kot Ty emakdAovdn opyavikn PAGPN [24]. Enpaviikdg eivar o
pOLOG TPOTEIVOV 0&glag PACNG KOl TOV GUUTANPOUATOS. € OVTO TO GTASL0, EYOVLE TNV UETAOOON
KATOAANA®V ONUATOV GE KOTTOPO TOV ENIKTNTOV OVOCOTOWTIKOV GUGTNHUOTOS, WE OKOMO TNV
eEdreyn tov taboydvav. Evepyomompéva ovdetepo@iia, emitaydvouy v opipavon, petokivnon
KOl EVEPYOTOINOT OEVOPLTIKMV KLTTAP®V, TO 0ol mapovstalovy avtiydva ota T-AepeokdTropa Kot
T0. omoia pe TV oepd Tovg mapdyovv INF-y [25] [26]. Av dev aviiuetoniotel 610 6mGTO XPOVO TO
oo yOVo, 1 GNP UETOTIMTEL GTO AVILPAEYHOVMOES 1] AVOGOKATUGTAATIKO GTAO10.

Amotelovoe el ypOVIAL EOPOUIOUEVT AVTIANYTN OTL 1] GNYN MTOV TO OTOTEAEGLLO VIEPPOMKNG
avTidpacTG TOL OPYAVIGHOD GTNV €16000 KATOOL TAHOYOVOL KPOOPYAVIGHOV, LE VIEPTOUPUYDYN
KOl GUGTNUOTIKY amelevfépwon eAeypovodmdv pecsorafntov émwg o TNFa kot 1 wrepAevkivn 1
[21]. H vrdBeon 6t 1 vaepPolikny avtidpacn pe Ty aveEEAeYKTN Tapaymyn HEGOAUPNTOV givor 1
KOplo autiol yio tnv dvcopevn EKPacn Tov onrtikdv achevav, £xel avabewpndel otig nuépeg pog. H
avtidpacrn Tov EEVIOT) OV ONYI, TEPIAOUPAVEL TOAAEG, TOLTOYPOVES KOl UETOYEVEGTEPES
dwdkaciec mov dev oyetilovror pHOvo pe aveEEAEYKTN QAEYHOVI] GAAQ KOl LE OVOGOKOTOGTOAN
[22].H mpown o@don, yopoktnpiletonr amd €vePYONOINoN T®V AEVKOKLTTAP®V KOl LITEPEKKPION
KUTTOPOKIVAV, EVD 1 OYIUN 0O 0VOGOKATAGTOAY, 0LENUEVO KivOUVo 0euTEPOTAODYV AOUDEE®V Kot
avénuévn Bvntomrta [22], [23][Ewova3]. Idwaitepo evdiapépov mapovotdlel o devtepn Oewpioa,

aVTN TG CLVOTOPENG KOL ETKAADYNG TNG PAEYLOVAOIOVG KOl 0VOGOKOUTAGTAATIKNG pacng [24].
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Proinflammatory response Excessive inflammation causing collateral damage (tissue injury)

Damage-associated
Perpetuation of inflammation molecular patterns

9 3 :zé
7. ,#\ 8%

Pathogen factors

Load

Virulence

Pathogen-associated
molecular patterns

Cytokines

Proteases .
Reactive oxygen species Complement products Coagulation proteases
: 1 1 t 1
° Leukocyte activation Complement activation Coagulation activation Necrotic cell death
E Impaired function Inhibition of proinflammatory
E N of immune cells gene transcription
& = e L l
)
-‘E & Apoptosis of T, B, i
-8 Vagus ) v g |
L negrve T Celiac and dendritic cells ’W
3 ganglion ol 2
b ) & 2 @ Antiinflammatory cytokines
EIVED Spleen @ o Soluble cytokine receptors
intestine ,
‘ Ex . £ o Negative regulators
Norepinephrine Tpan:lon c; r;gu -/ of TLR signaling
anemyco Epigenetic regulation

Host factors Hypothalamic— suppressor cells

Erfiravinent pituitary— — Acetylcholine

Gt adrenal axis

enetics
Age Inhibition of proinflammatory > |
Other illnesses cytokine production Impaired -

Y

Adrenal —» Catecholamines
gland Cortisol

phagocytosis

Medications

Antiinflammatory response Immunosuppression with enhanced susceptibility to secondary infections

Ewova 2. H aviidpaon tov Eeviotn atnv gicodo maboyovov mepilopufover t060 PAEYUOVOOEIS 000 KoL OVTI-PAEYUOVOIELS
Opaoelg.

2ty évapln e pAEyHoOvadovs avtidpacns oopusteyovv ot TLRs kai ta DAMPs. Zexivotdv éva katoppaxty ToAdmAokdy
KOTTOPIKDV O100IKOOIOV TOV TEPILGUPOVEL: QoyoKkDTTWOoN HIKpOoPiwy, amelevbépwon usoolafntdv, evepyomoinon Ttov
OVUTANPOUOTOS KOL TOD KOTOPPOKTY TG THENG Kol aneAevfépwan KoTtapokivay.

H avti-pieyuovirons opdon mepilopfaver v oldnlemiopacy ue tov acova Ymoldalapog-Yropvon-Emveppioia, v
OUENUEV] ATOTTWON AEUPOKVTICNWY KOL TV QUCHUEVH EKPPOCH OVOTOKATOTTOATIKMV KOTTOPOKIVAV.

H avicopporio otigc dvo avtés aviidpdoels umopel va. oonynoer e OveCEAeykTn QAEYUOVH Kal KUTTOPIKY KOTOGTPOPH
(pAeyuovaong avtiopaon) 1§ avoooKaTooTOAN (ETIKPETHON AVIL-PAEYUOVIIOVS OVTIOPATHG).

TLR: Toll-like receptor, DAMP: Danger-associated molecular pattern molecules, CLRs: C-type lectin receptors, NLRs:
NOD-like receptors, RLRs: Retinoic acid-inducible gene (RIG)-1-like receptors

Tpormomomuévo amd Angus[27].
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Tpéwpor Bavaror loye
ZKTETAPEVYS QIETHOVII

oizfpovadn N
avridpaon N
Opoeracy e
: : /p— b 10 Huépes
Ovypor Bavaror Liye

AvocokaracToli \ ‘ SPREVODOTS

= AVOGOKATAGTOAS Kot
// SUKAIPIEKGY hopdieov.

Ewéva 3. Alnlovyio evepyomoinons eyyevois ko eXIKTHTOD OVOGOTOINTIKOD GVOTHUOTOG.

Mo Bewpio vmootnpiler (emdvew ocynuo) Ot1 1 EVEPYOTOINGH QAEYUOVWODY KOI OVIIPAEYUOVWODV UECOLOLHTOV
ovufoivovy mpwiuo peta ™y gupavions onyns. Kotrapa tov eyyevods avooomointikod cootHiaTos, OTws HoVOKDTIOPO. Kol
0VIETEPOPIAQ, amelevBepdvovy ueydles ToaoTNTES PAEYHOVWODV Hedotofntav (3 mpwtes nuépeg). Ipwiuor Bavaror oty
onyn (koxkivy ypogua - 3n nuéEpo. opeiioviar o€ VIEPUETPO. PLEYUOVAON avTiopaon. Owiuor Bavaror wapatnpodvior Adyw
OVOOOKOTAOTOANG.

Mia dedrepn Bewpio vrootnpilel 0TI TOPATHPEITOL TP EVEPYOTOINTH TOV EYYEVOVS AVOTOTOINTIKOD GVGTHUOTOS KOl
KOTO.OTOAN THG ETIKTHTHG OVOOILAG.

Tporomomuévo arnd Hothkiss [28]
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3.1 Emidpaocn g 61|ynS 6TO 0VOGOTONTIKO GUGTI LA

H onyn emmpedler 6Aa oxeddv to KOTTOPO TOL OVOGOTONTIKOV ocvothuatog. [lopakdto,

TEPLYPAPOVTOL O1 KUPLOTEPEG EMOPAGELS AVE KLTTAPIKO TVTO.

3.1.1 Ovoerepopiia
Ta ovdetepdPira, elval KOTTOPO e TOAL-AOP®TO TLPMVA, TO OTOio GLUVTIOEVTOL GTOV HVEAD T®V

00TMV Kol omeAevBepdvoOvVTOl G Opun HopPn oto meplpepkd aipa. H mopovsio twv
OVOETEPOPIA®V GTO OMUEID TNG PAEYHOVNG, £ivOl AmOpaiTNTN OTNV AVTILETOMICT ToHOYOVOV Kot TNV
amOPLYN GCULOTNUATIKNG Olaomopds TG  QAeypwovic [29]. Mewpévn petovdotevon tov
0VOETEPOPIAMV 6TOL oNueio TS EAEYHOVIC Tapotnpeital og Tewpapotikd poviédla onyng [30] [31].
‘Exetr emiong mapatmpnBel, avEnuévn avoroyio avopluov e oxEon e AEITOVPYIKO OVOETEPOPIAL
[32] ko peiwon g Aettovpykng Tovg kavotntag mov oyetiCeton pe ta emnineda ROS kot NO [33].
Kotd t dudpkeld onyng, N GUOTNUOTIKY QAEYHOVAOING GTAVINGT TOL OpYOVIGHOD odnyel otnv
EVEPYOTOINGT TOV KLVKAOPOPOVVI®MV OLOETEPOPIAMY, TO OTOI0 GLYKEVIPMOVOVIOL GTOV OWAO TV
TPYOEW DV, TOV ATOPPACCOVY Kot Tpokalovv woyoio. Emmnpocheta, ta ovdetepOPIAQ HmopovV va
HETOVOOTEVGOVV o€ (OTIKA Opyava, €KKPIVOVTOG QAEYLOVMOOEIS KLTTOPOKIVEG KOl ALTIKOVG

naphyovieg, odnydvtog o opyavikn BAARN [34].

3.1.2 Movoxkvrrapa.
Ta povokdttapa, amotehodv t0 5% mepimov TV AevkokvTtdpov tov avlpwrivov aipotog [35].

"Exovv d10Kp1itd YopaKTnplotiKd, T060 68 GYECT e TO. TOAVHOpPOTLPN VA Kot To. kutTapa NK, mov
eMiONG AMOTEAOVY UEPOS TOV EYYEVOLS OLVOCOTOINTIKOL GUGTNUATOG, OGO Kol € oyéon He ta B kot
T-Aepeokvttopa mov amaptilovy 1o emiknTo avocomomtikd ovotnua [35]. Ta povoxkvtTopQ
Bpiockovtor 6TtV KukAo@opia Yoo 0pKETEG NUEPES, TPOTOV UETOPEPHOVY GTOVG 1GTOVG Kl WPULAGOVV
0 PO LOKPOPAYO KOt OevOPLTIKG KOTTAPO, SLodpapatiloviag OMUavTiKO pOAO GTNV €YYEVH Kol
enikn avooia [36]. Araptilovv pali pe To AeUEOKOLTTAPA TO TEPLPEPIKA LOVOTOPNVA OEILOTOG KOt
mopovctalovy oe onmTKovg aobevelc elattopévn €kepaocn yovidiov mov oyetiCovror pe tnv
ehleypovy kot avénuévn ékepoon yovidiov mov oyetiCovror pe v omomtwon [37]. Meléteg
ONTTIK®V LOVOKVTTAP®V GE aPYIKT] ACT) CNYNG, O GXECN LE LOVOKLTTOP CTITIK®V acHevVAdY OV
Bpiokoviatr ce @dom avdppwong, avédelEav Ot mapatnpeital adénon g EKPpacns yovidiov mov
KOOIKOTOOVV KLTTAPOKIVEG, YUUOKIVEG KOl LETAYPOPIKOVS TOPAYOVTIES, EVD UEIMON TV YOVIOI®OV

nov oyetiCovron pe petaPfoikég dadikacisc [38].
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Dhzyuovidng eaom AvOoCOKATUCTOAN
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TLR4

dﬁ/xcypovwﬁn‘

]~ oo v |

Avénuéwm amtd EvEpyOTOiNGY

ey A ;
KOTTOPOKIVAY ‘ LJI Av u’Ka‘racKsnn 1
10TV
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PayoxdTTmoN Kot 1

*% ovTipuKpofraxn

Asttovpyia
AvBpomva povokvtTopa
Ewéva 4. To avOpamivo povoxdrropo vpiotoviar alloyn atn Aeitovpyio Kai T0V QOIVOTOTO KOl UETOTITTOVY GO
pleyuovadn ae avoookotaotaltiki katdotaony oty oiyn. O mopayovias HIF 1A diadpouatiler onuavtico polo
HIF1A :hypoxia-inducible factor-/a
IRAKM: Interleukin Receptor Associated Kinase (IRAK)-M

Tpormomomuévo ard Shalova[38]

KoAMépyeleg amd 1o vmepkeipeva tov povokvttapwv, emiPefoiocay v avénon tov
wrepAevkivov IL-1a, IL-6 ko IL-10, eved avtiBétwg mapoatmpndnke peioon oty mopoyoyn
KUTTOPOKIVAV GE GNITIKA povokvTTapa mov deyépbnkav pe LPS [38]. Znuovtiko ototyeio sivar ot
veioTavTal CALXYT GTNV AELITOVPYIN KoL TOV QOVOTUTO, GUUUETEXOVTOG TOGO GTNV PAEYLOV®OY|, OGO

KOl TNV 0VOCOKOTAGTOATIKY @Aaon TG onyng [Ewdvo4].

3.1.3 Aeugporvrrapa
Meléteg acBevov pe onrnrikny katoamAnéio, avadetkvoovy 0Tt Topatnpeitor ovénomn e amdTTwong

tv CD4+ kot CD8+ T-Aepgpokvttdpmv kot twv CD19+ B kuttdpwv [39]. Eppévovoa Aspgonevia
ovoyetileton pe ™ Ovnrotnta [40] 6mog kot pe v Topovoia vrobeppiog, Tig TpmTEG 24 MDPEg 0md
™m dbyvoon g onyng [41]. Hopatnpeiton eniong, avénon tov CD4+CD25+ pvOuiotikov T
kuttdpov (reg T cells) kot n advénomn avth cvoyetileton pe v Tpokaiovduevn avoconapdivon [42].
Ta puOuotikd T kotrapa avactéAlovy Tig Opacelg twv CD4+ T ,CD8+ T , NK xvttdpwv dnwg kot
TV OevOPITIKOV Kot B kuttdpav. IIpdoeatn pekétrn, cvoyetilel tnv mapovsio avénpéveoy emmédwv

CD39+ T puOuoTikdv KuTTapmv e HEIOUEVN TPOYVOOT 6€ onrtikovg aobeveic [43].
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3.1.4 NK rdvrrapa (Natural Killer Cells)
O poroc twv NK kuttdpwv omotelel avtikeipevo £pevvag o TEAELTALN YPOVIL KOl 1] EVEPYOTTOINGT

TOVG €Yel CLOYETIOTEL He TN BvnTotnTo acbevav e onyn [44]. Ta NK kdtropo coupetégovv oty
KUTTOPIKN ovooia, péow g dueong avayvopiong maboydévev amd Toll-Like Receptors kot tng

duvoToTNToG OAANAETIOpaoNG e GAAL KOTTOPA TOV €YYEVODE 0VOGOTOMTIKOD GuoThuatog [45].

3.2 Pathogen Associated Molecular Patterns (PAMPS)

H @Aeypovodng amdvinon Tov ovocomolTIKOV GUGTHLOTOS GTNV OLTiol TOV TPOKAAElL KUTTOPIKY|
BAGPN (Lkpoopyoviopol, Toéives, avttydva) 1 0TS GUVETELEG TNG (KATECTPOUUEVOL 16TOL, VEKPMUEVOL
KOTTOPA) GUVIOTO M. TOAOTAOKY TPOGTATELTIKY Owdikacio, mov yopaktnpiletar amd v
GUULLETOYT TOL €YYEVOVS KOl TOV ETIKTNTOV AVOGOTOINTIKOY GUGTILOTOG.

H evepyomoinon 7T0v  €YYEVOUS OGVOGOTOMTIKOD OGUGTIHMOTOS, 7OV TEPLAAUPAver
AevkokvtTapa (OT®MG LOVOKDTTOPO-LOKPOPAYQ, TOADUOPPOTUPTVE, OVIETEPOPIAL, NOGIVOPIL0, KOt
BacedPAa), OUOTETAA, SEVOPITIKG KOTTOPO, LOGTOKVTTOPO, €mOnAtokd, gvoobniiakd kvTTOpo
Kot voPAdoTeg, amotelel 1o TpdTO Prna otV Evapén ™ eAeyHovddove amdvtnong [46]. Amoteiet
ONradn Tov KHPL0 TaPAYoVTO TOV GUVEIGPEPEL 6TV 0&einr PAEYLOVMOT OVTIOPAOT) TOV OPYUVIGHOD,
nmov emdyetor 1660 amd TV €ic000 KAmowov mafoydvov UIKPOOPYOVIGHOL, OGO Kol omd
KOTEGTPOUUEVOVG 1GTOVG.

To eyyevég katl 1O €MKTNTO OVOCOTOUTIKO GUGTNUA SLOPEPOVY GTOV TOTTO TMOV VITOOOYEDV
OV YPNGLOTOOVV Yo Vo avayvopicovv ta maboyova. H emiktntn avosio sndyeton xupiog and
V0 TOTOG AVTLYOVIK®Y VTOJ0YEMV, TOLG LITodoYelg Twv T kot B Aepgpoxvttdpwov. O unyavicpds pe
TOV 0moio KUTTOPO TOV €YYEVOVS OVOGOTOWTIKOD GULOTHUOTOS ovayveopilouv Kol avTldpovv o€
pikpoPraxd epediocpata TepthapPavel YEVETIKA KOIKOTOMUEVOLS E01KOVG VTodoyels, tovg PRRS
(pattern recognition receptors), mov aviyvebovv TNV TOPOLGIN KPOPi®V pEc®  KAAG
datnpnuévev dopdv petofd tov pukpoflokdv €ddv kot ovopdlovtar PAMPS (pathogen
associated molecular patterns) [1].

Baowod yapaktmpiotikd g avayvopiong maboyovov péow PRRs givor to yeyovdg ot ta
KOTTOPO. TOV €YYEVOVE GVOGOTOINTIKOD GULGTNUATOS Oev dtakpivovv petald maboyovev Kol pn
LKPOOPYOVICUMV KAODG Ta onueio Tpocdeong otovg vrodoyeis oev elvar €dikd. Emumdéov, ot
VTOJ0YELS AVTOL EYOVV HEIMUEVT EOIKOTNTA KOl UTOPOLV Vo Tpocdefovy e Eva apKeTd vpl medio
nafoyovemv Tov Exovv éva cuykekpiuévo mpotumo [47]. Ot PRRs ympilovtar o€ dvo kvpleg ouddsc.

H npdt, meprrapfavel dSropepppavikég mpmteiveg dnwg ot vwodoyeig Toll-like receptors (TLRs) ko
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ot vmodoyeig C-type lectin receptors (CLRs) [48]. H odevtepn opdda, mepthappavet
Kuttaponracpatikés tpwteiveg Omwe ot NOD-like receptors (NLRS), Retinoic acid-inducible gene
(R1G)-I-like receptors (RLRs), pyrin and HIN domain-containing (PYHIN) family receptors [48]
[49]. O meprocdtepor PRRs dpovv péom koAd Satnpnuévov HovOmaTidV GNUOTOdOTES OTMS TO
povordtt NF-B ko AP-1[49].

Boaxmplo, poknteg Kot 101 Hmopovy vo EVEPYOTONGOVY TO EYYEVEG OVOGOTONTIKO GUGTTLLOL
néow twv PAMPs. Baxtnplakéc PAMPs, meptlappdvouv cuoTtatikd TOU KLTTOPIKOD TOUYMLOTOG
omw¢ Mwonolvoakyapiteg [50], yhvkornpwteiveg [51] ko Mmomp@TEiveg TOV KOTTOPIKOD TOLYMLOTOG.
Ytoug pokntes, M P- yAvkdvn €xer Bpebel 6TL avédvel TV Topoy@yn KLTTOPOKIVOV ond To
nokpoedya [52]. e Aoipwén and 1wvg, ukd DNA 11 RNA gvepyomotel 10 €yyevéG avOGOTOINTIKO

oLGTNUO LE TOPOUOL0 TPOTO PECH EWOIKMOV VTOOOYEWV UE EMAKOAOVOO TNV TOPAY®YN WVTEPPEPOVNG
a[53].

IaBoy6vo

Aj)iniemidpaon
Eyke@diov- EV0KpIVIKOV-AvoGomTom TIKOD
GLOTILATOS
Ta / [ S -
o1 T \ >Knrmp}‘(|nma__ —  Opyavikii BLapn
\ / SIRS
\ N / -
\ R / J nyn
(>\ b
‘ /‘ff —
Eyyevéc AvocomomTiké ZOoTNRO
Ewova 5. H aliniemiopaon twv PAMPs pe tovg PRRs Ttwv KOTTApWV TOV £YYEVODS OVOGOTOINTIKOD GUOTHUATOG,

oonyel otnv evepyomoinon oG TOADTAOKNG Jladikaociag, mwov mepiloufaver allnlemopaoels uetalo
OVOOOTOINTIKOD KOl EVOOKPIVIKOD GVOTHUOTOS, IE TH GUUUETOYT TOV eykepalov. To amotéleoua avThg e
OVTIOPAOHG UTOPEL VO, 0ONYHOEL EITE  TE AVTIUETWOTION TOV MUKPOPIOKOD TOPCYOVTOQ, EITE O CVOTHUATIKI
pAEYLOVAIY amdvinon Tov opyavicuod kol opyavikl BAdSn.PAMPS : pathogen associated molecular
patterns, PRRs: pattern recognition receptors
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3.3 Toll-Like Receptors (TLRs)

Ot TLRs, givat o1 meptocOTEPO PEAETNUEVOL VTTOOOYEIC 0O TO cUVoro Twv PAMPs ko £yovv Ppedel
10 drapopetika €idn otov dvBpwmo. Exppalovial & S10popETIKES TEPLOYES TOL KVTTAPOV KOl GE L0l
TOIKIALO, KUTTAP®V TOL £YYEVOLS OVOCOTOMTIKOD cvotnuatoc. Ewdwkdtepa, ot TLR1 TLR2, TLR4,
TLRS, TLR6 exppdalovion kupiwg otnv kuttapikn empdvela, eveo ot TLR3, TLR7, TLR8, TLR9
edpalovtal o€ eVOOKLTTAPLO KEVOTOMLO, OTO PPOGHOUATO, AVGOCMUATIO KOl EVOOAVCOOMLATLO KOl
Kupimg avoyvopilovv To voukAgiko o&D [49].

Xapaktplotikd g doung 6Awv tov TLRs, sivor n mapovsio pog Kowng evookuTTApLog
nepLoyNg petadoong onuatog, n TIR (Toll/IL-1 receptor) mepoyn, mov givar amapaitntm yo v
LETAO0GT GYLOTOG GTOV TUPNVOL KOl 1] TOPOVGIa oG EEMKVTTAPLOG TEPLOYNG TAOVCING GE AEVKivN,
mov Ponda v évoon pe tov kKatdAinio mpoodétn [54]. H woavotra dyepiopod tov TLRs og
J1GPopovg GLVILAGUOVG AVEAVEL TNV duvaTOTNTA TPOGOESNG e TOIKIAEG dopég [55].

Ot TLRs &ivor 1daitepa oNUOVTIKOL GTNV 0vVOyVOPLOT] EVOOYEVAOV KOl €EMYEVOV ONUATOV
Kwwdovov Ponbovtag oty emitevén opowdotacng [Ew.6]. H oldvdeon pe t00¢ Kat@AANAovg
TPOGOETEC, 00N YEL OTNV TaYEIN EVEPYOTOINGT) LLOVOTOTIOV GNUOTOSOTNONG, OTMG OVTA TOV EXAYOVTOL
a6 1o MAPK, NF-«P kon IFN, pe omotélecpo v £€KKPIoT QAEYHLOVOO®OV KLTTOPOKIVAYV,
TpoTeEivdv ofglag eaong kot avikpoPflokdv mentidiov [56]. Avolettovpyio TV vIodoyEwmv €yt
OLGYETIOTEL PE aveEEAEYKTN TOPAY®YY KLTTAPOKIVAOV Kot Odpapotilel onuavtikd poro otnv
naboevoloroyia e onyne. [epapatikég epyoocieg og movrikia [57] éxovv dei&el OTL N KATAGTOAN
tov povoratidv TLR péowm g xopnynong e£myevav avactorlémv 1 aviicopdtov Evovtt tov TLRs
odnyel oe pelwon TG MOPUy®YNS KLTTOPOKIVAOV kKot oyetileton dueco pe v emPioon tov
KLTTap®V otdywv [58].

AvOpoOmiveg PEAETESG, EXOVV GLUVOECEL TNV VTTOPEN TOALVHOPPIGUAV oty doun Tov TLRs pe
avénuévn evaiohnoio otig Aowwdéelg [37]. Ta tehevtaio ypdvia LEAPYEL EVIOVO EPELVNTIKO

EVOLOPEPOV GTO TEDIO TNG GNYNG LE YOPTYNON AYOVIGTOV Kat avtayovietdv tov TLRs [38] [39].
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Ewova 6.

To eyyevéc avocomomntikd obotnue fociletor oTny avoyvapion, KoAG O10THPUEVWY ECEMKTIKG, LUKPOPIOKDY

odoucwv (PAMPS) aro tovg TLRS.

H mpoodean tov maboyovov orov karddinio vmodoyéo TLR evepyormoiel to povoman onuarodotnong MyD88, mov odnyei
oty evepyoroinon tov NF-kB, ueow pwopopvliwons omo kotaiinles kivaoes. Akolovlel n uetaxivion tov arov mophHva
KO 1] OEOUEVON O€ OVYKEKPLUEVES TEPLOYES YOVIOIWY OTOYWV, UE OTOTEAETLUO TV EVAPLEN THG UETAYPOPHG.

O peraypopixog mopayovias NF-kB ovuuetéyer atnv tpomomoincn e EKQPPocns TpuTeivady olelag Paons, KUTTOPOKIVIY
(TNF-a,G-CSF, GM-CSF,IL-1a, IL-1B, IL-2, IL-6, IL-12,IFN-B) youoxivav, evibuwy kai mopayovimy Tiéng.

O1 TLR-4 fpicxovtar otnv kvttopiki usufpdvny kot aviidpovv otyv LPS twv gram- Paxtypiowv. Ot TLR-7 aviidpovv o ss
RNA ko1 o1 TLR-3 oe dsRNA kou edpdloviar o€ evO0omUATO.

MyD88: myeloid differentiation primary response protein 88,

TRIF: TIR domain-containing adaptor protein—inducing interferon-b
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3.4 Damage-Associated-Molecular Patterns (DAMPS)

2115 apyéc g mponyovuevne dekoetiog, o Mantziger mpdtewve ) “Oewpio Kivovvov”, cOUP®VO LE
TNV 0omoio EVOOKLTTAPLY HOPLE. OV ATEAEVOEPOVOVTAL OO KATESTPAUUEVOVS 10TOVG, £XOVV TNV
JUVOTOTNTO VO EVEPYOTIOLOVV TO €YYEVEG avocomomTikd cvotnua [59]. Ta udépla avtd, propovv va
EVEPYOTOMNGOLV  LOVOTATIO.  OMUATOOOTNONG TOPOUO. HE OVTO TOV  TOPATNPOLVTOL GTNV
evepyomoinon tov PAMPs. Evepyomoiohv £161 mopOpolo avOGOAOYIKG dmAvTnomn Yopigc v
mopovoio. Aolpuméng. Xoppova pe v mopamdve Oewpio, Pacikdg pOAOG TOL  €YYEVOLG
OVOGOTOMNTIKOY GULOTAUOTOS €lval vo. avidpd otov Kivouvo mov mpoomabel vo dwotapdaéel v
OHOWOGTACT] TOV OpYavVIoHOD Kot 1 omdvinon &ivor mopopola, €ite mpokertor Yoo eE®YEVEIg
HKpoPlakovg TopayovTeS €ITE Yo EVOOYEVH ONLLOTA KIVOVVOU.

Ta gvdoyevry avtd onpato Kwvovvov ovopdlovror DAMPs (Damage Associated Molecular
Patterns) kot mepthapPavouv petad GAlwv heat shock proteins, HMGB-1, o&edmpéveg
Mmompoteiveg kot ATP. Tlpdkettar yio €vOokvTTAPlEG TPMTEIVES, TOL OmEAELOEPDVOVIOL GTO
eEOKLTTAPLO YDPO, JEGUEVOVTOL KOl EVEPYOTOLOVV KVTTAPO TOV GLVOGOTOITIKOV GLGTNHOTOS TOV
ekppalovv PRRs [60]. Ta teAevtaio ypovia €xst Ppebei o1t piroyovoplakd DNA, mov
anelevBfepdveTan petd omd kKuttapiky PAAPT, odnyel eniong ce gvepyomoinom TOL 0VOGOTOMTIKOV
OGLGTNUOTOG KOl GE U0 OVTIOPUGT) TOV OPYOVIGUOD OV pipeitonl Tov unyoviopd g onyng [61]. H
¥pPNo”n Kowmv povoratidv amd toug DAMPs kow toug PAMPs pmopet va €xel o¢ amotéleopa n
onymn kot to SIRS va evepyomolovy vtodoyeic oV 0dNYOHV G€ KOO avOGOAOYIKO anotéleoiia [62]

Ko kown ékPaon [63].

3.5 Kvttapokiveg

Boowod poéro otnv aAAnrovyio TV yeYovOT®V MOV GLUPOIVOLYV GTN GLGTNUOTIKY] OTAVTNOT TOV
OPYOVIGHOV GTO TpOOUO Kol T onyn dwdpapatiCovv ot kvtrapokives. Atakpivovpe o000 €ion
KUTTOPOKIVAOV. Tig QAEYROVAOELS KLTTOPOKIVEG, OV OlEYEIPOLY TNV GLGTNUOTIKY OTAVTIOT TOL
OPYOVIGHOV GE QAEYLOVT], KOl TIG OVTUPAEYHOVAIELS, TOV OVOCTEAAOVY TNV QAEYHOVH Kot fonfoldv
otV enitevén ¢ opotdotacng [64].

O1 kuttapokiveg Tapdyoviol omd AeVKOKLTTOPA, ETONAOKE Kot evooOnAiakd kottapo [64].
Ot @AeyHOVMOELS KLTTOPOKIVEG OlEYEIPOVY TOL HOKPOPAYD KOl TO HECEYYVUOTIKE KOTTOPO,
(embnAokd, evéoOniiaxd KOTTOPO KOl WWOPAGGTES) Kot £T0L OLEAVOVY TNV TOPAY®YN TPOTEIVAOV

oelag @aong kot GAA®V KLTTOPOKIVOV KOl TPOGEAKDOVV (QAeyHovdon kvttopa [65]. Ot kipieg
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QAeYHOVAOOEIS KuTTapokives mepthapfavouv tig IL-1, IL-6, TNF-a, IFN-y. Ot aviipAeyLovdoelg
KLTTOPOKiveg, mepAapuPdvouv €va €TePOYEVEC GUVOAO PLOUICTIK®OV HOPI®V TOL OVOGOTOUNTIKOV
ovoTnuHatog, HeTald v omoiwv kot v IL-10, mov ctoyedovv 610 va mepropicovy v veepPoAtkd
QAEYLOVOON avTidopoon Tov opyavicpov [65].

H IL-6, gpoavilel pAeYHOVAIEIS KOt OVTIPAEYHOVAOIELS OPAGELS, EKKPIVETAL OO L0l TOIKIALDL
KUTTAP®V Kol 1] TPOUN aHENON TOV EMTEIMV TNG GE TOAVTPOVUOTIEG £YEL GUGYETIOTEL L€ OPYAVIKY
avenapkela [66], pe v Papdmra g vocov kot t Bvntotta [67]. Ta apyikd eninedo g IL-6
petd amod peifoveg tpovpaTiopovs Exovv ypnotpomombel ¢ TPoyvmoTiKd epyoAgio yioo TV
avantoén onyng [68]. Avénuéva ernineda g £xovv Ppebei oe onyn [69]. AAleg peréteg avédei&ov
ot 1o emimeda g eivor avénuéva oe acBevelg pe onmrkn KotamAinéio kou oe acBevelg mov
Kkotén&ov amd coPfopn onyn [70] [71], dwrvadvoviag v vadbeon 0Tl amoteAOLV TV KHPLO
KLTTOPOKivN oL oyeTileTon pe TV maBopucioloyio TG CNYNG.

H IFN-y, av&dver v éxopacn tov HLA-DR ota povokdtrapa kot cvuPdiier otnv
EVEPYOTOINGT LOVOKVLTTAP®V KOl HOKPOPAY®V KoTd TN ddpketo ¢ onyng [72]. Evepyomomuéva
CD4+ kou CD8+ amotedovv v kOpo Ty IFN-y [73]. Xoprynon IFN-y o€ coPfopd tpavpotieg
oyetiotnke pe peimon tov Davatov amd devtepomadeic Aowwméeig [74].

H IL-10 givor ovtipAeypovmdng kuvttapokivn [75]. Toa erinedo g oyetiCovror pe v
BapOtnra ™G PAEYHOVIG KOl TNV AVATTUEN TOAVOPYOVIKNG AVETAPKELNG G AGOEVEIS [Le ONTTIKO GOK
[76]. In vitro peléteg o avOpdmva Tolvpopeombpnva £dei&av OtL N evepyomoinon g NAeyée v
éxloon g IFN-y kot tov TNF-a petd and diéyepon pe LPS [75].

H IL-17 dpé g preypovmong kutrapokivn. 'Exel cuoyetiotel pe 16Tk Kataotpopn Kotd
NV S1081KAGI0 ATAVTNOTG TOL AVOGOTOMTIKOD GLOTAOTOG otV gicodo naboyovev [77]. H IL-17
dleyeipel v mapaywyn GAA®V KLTTOpOoKIVOV cvureptiapfavopévov tov IL-6, IL-1B, TNFa, MCP-
1 (Monocyte chemotactic protein-1) kot TpooToyAadVOV oo S1dPopo. KOTTAPL OTMG WOPAACTES,
emONMaKd KOTTOpa, SEVOPITIKA KOTTOPO, KEPATIVOKVTTAPA Kot pokpopdya [78]. "Exetl dtatvnwbei
dmoym 6t dradpapatilel onuavtikd poAo otV dpvva tov Egvioth o€ moAvkpofiokn Aoipmén [79].
Tavtdypova, emnpedlet T Aertovpyict TOL ETIKTNTOL OVOCOTOMTIKOD GLGTHOTOS HEG® TV Thl

Kuttapov [80].
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4. ZooTNOTIKN 0TAVTION TOV 0PYUVIGHOV GTO TPUONO

To cofapd Tpavpa oyetileton pe v TPOKANGCT CLOTNUOTIKNG PAEYUOVAOOOVS OTAVTIGNG TOV
opyoviopov. H gAeypovdong aut andvinon mpokvmtel and v anchevdépwon twv DAMPs mov
oyetilovtar pe kvttapikn PAGPN kot tepthappavovv petal&d diiov tic High-mobility group Box-1
(HMGBL1), mov amotelodv éva amd to mALov peretnuéva poplo, mpmteiveg Bepuikod cok, tnv
mpwteivn S100 ko To prtoyovoprokd DNA.

H npoteivn HMGB1 anelevBepmveror amd poakpopdya mov deyeipovran amd LPS, TNFa kot
IL1pB [81] oe acbeveic ue onyn [82]. Emiong, n HMGBI1 anglevbepdvetor omd vekpmpuéva KOTTopa,
aAAG 0 pOAOC TG ¢ ahapuivng dev €xetl devkpwviobel mnpwg [83]. Tao DAMPs gvepyomotodv
anevBeiog KOTTOPO TOL AVOGOTOMTIKOD GUGTHUATOS, ONMG TO HOVOKVTTOPM, HECH EWOKMOV
vodoytwv [84] xabmg emiong kot to cvumAnpopo [85]. H kowrf @leypovddng omdvinen mov
napatnpeitan o mepintwon d€yepong twv TLRs gite and LPS eite andé HMGBI1 vrodnidvel 61
VILAPYEL VO KOWO TEAKO LOVOTATL GNUATOOOTNONG METAED PAEYUOVAOIOVE Kol U1 PAEYHLOVMOOOVG
artioAoyiog Kuttapikov stress [86].

Ot mpoteiveg S100, cvvioTodv pio Opddo OEGUEVTIKOV TOL aGPEGTION TPOTEIVAOV TOL EYOVV
npotofel g mbavéc alappives, kupimg avtég mov ekEpdloviol ota EOYOKVTTAPO, HECEH TNG
aAAnAentidpaong Tovg pe tovg TLR-4 [87].

To ptoyovoplakd DNA eppaviCer aviipreypovaon dpdomn pEo® NG aAANAEmiOpaong Ue
toug TLR-4 o6& moAlovg Kuttapikovs tOmovg. ‘Exet Bpebel otov e€mkuttdplo y®po HeTd amd 16TIKY
KoTootpo®n oe acbeveic pe molamhd tpoduata [61]. H evepyomoinon mov mpokaieitol omd to
TOPOTAVE HOPLoL TPOKAAEL AMEAEVOEPOOT PAEYLOVOIDV KOl OVTIPAEYUOVOODV KVTTOPOKIVOV KOl
umopel va oonynoet tedkd oe PAEPN tov evdobnAiov, kKuttapikn) PAGPN kot ovénpévn evaichncio oe

AoludEeLG.
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Ewova 7.

Iotikn kotaotpoen 1§ mwaBoyovor Tapdyovies, dpovy WS THUATO KIVODVOD, TOD 00RYOVY OTHV OVATTOEH

olelag pleyuovadovg avtidpoong.

Adty n dradikaoio, wepilaufover pio. woldwAokn arinlovyio yepovoTtmy Omov coUUETEXOVY EVO0ONAIoKE KDTTOPO,
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5.A&ovac vTo0aAopOG-VTOPVON-EMIVEQPPIOLL

O G&ovag YmoBdArapog-Yropuon-Enveppida (YYE) eivar to kbplo ochotnuo mov evepyonoleital o€
Kataotdoelg stress [88]. To stress opileton ¢ o katdotaon KOTd TV OmOiol amelAeitan 1
OLOOGTACT] TOV OPYOVIGUOL KOl O OPYOVIGUOS OVTIPPOTOVTINS, Tpoomabel vo avtameEEAdet
YPNOUOTOIDVTOS TOAVTAOKOVG TTPOCAPUOGTIKOVS unyoviopovg [88].

H exivtikn oppovn g eAotoemveppidtotpoémov opudvng [Corticotropin Releasing Hormone
(CRH)] eivan éva memtidio mov omoteleiton amd 41 auwvoléa kot dadpapatiCel faotkd porlo oTny
poBuion ¢ oamdvinong oto stress [46]. Awdgopo otpecoyova  gpebicpoto  dieyeipovv
VEVPOEVOOKPIVIKG KOTTAPO TOV VAEPOTTIKOD KOl TOPAKOIAOKOD TUPNVO TOV LIToBaAdpov, yeyovdg
OV €YEL OG AMOTEAEGHO TNV EKKPLOT TNG EKAVTIKNG OPUOVNG TNG PAOLOETIVEPPLIIOTPOTOL OPLOVIG
oto mvhaio cvotua thg vedevong [89]. H CRH dieyeipet tnv anelevbipwon oty KuKAOQopia Tng
eAotoemveppototponov opuovng (ACTH) n omola pe v oepd g odnyel ommv ocdvBeon
KopTWLOANG amd TV oThAMS®TH oTidda Tov PAOL0D TV emtvepdiny. H koptiloAn Kot Ta cuvOeTiKd
YAVKOKOPTIKOEION aVOGTEALOLY HECM LG apVNTIKNG TaAivopoung pvOong v éxkpion CRH kot
ACTH.

H xoptilé6An amoterel 10 KOPLO EVOOYEVEG YAVKOKOPTIKOEDEG GTOV AvOp®TO, £ival TO TEAIKO
poidv g evepyomoinong tov d&ova YYE kot n ékkpion g axorovdel kipkadikd pvOud [90].
Kato and ucsloroyikés cuvOnKes n KopTILOAN EVAOVETOL LE DYNAN ¥NUIKY] CLYYEVEWD GE TOCOGTO
80-90 % pe v CBG, pe yapnAdtepn cvyyévewn pe v aAPovpivn, eved éva mocootd 5-10% sivar
ehevbepo kar avevepyd [91]. Eivor a&oonueioto 6t 15-20% tov yovidiov mov ekepdloviol og
avOpodnva Agvkokvtrapo pvOuifovrar Oetikd M apvnrikd amnd To yAvkokoptikoedr [92]. Xe
KUTTOPIKO €MIMEO0 Ol OPACEIS TOV KOPTIKOEW®OV OlUEGOAAPOVVTOL O TOV VTOOOYEN TMV
YAVKOKOPTIKOEOADV.

Kotd m odbpkela g QOAEYUOVAOIOVS OTAVINGONG, EVEPYOTOMUEVO AEUQOKVTTOPO KO
paxpoedyo gvepyomolovv tov dEova YYE pe telkd amotéhecpa v €Kkpion YALKOKOPTIKOELODV
and tov QAOL0 TV emveppdiov. Ta mapayouevo YAVKOKOPTIKOEWDY EVEPYOTOLOVV GTI GUVEXELN

TOWKIAO KOTTAP®V, LE TEMKO ATOTEAEGLLO TV KOTOGTOAN TNG QAEYHOVIS.
5.1 AMinienidpaocn Tov ASova pE TO AVOGOTOUTIKO GVGTIILA
H oteviy odAnAenidpaom kot o pnyoviopog moAivopoung pvouiong mov vmdpyet petald a&ova

YmoBordpov-Yropvong-Enveppdiov kot avosoroyikod cuotuatog €xel oomotmBel oapketd

ypovia mpwv [93]. Kbtrapa tov ovocomomtikod GUGTAUOTOS EVEPYOTOLOVV Tov GEove, UEcm TG
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EKKploNG  Kuttapokvav, ommg eivor ov IL-1, IL-6, TNF-a ot wteppepdveg [94]. Ta
YAVKOKOPTIKOELON TOPAAANAQ, UTOPOVV VO EMNPEAGOVY TNV AELTOVPYIN KO KIVNTIKOTNTO KLTTAP®V
TOV OVOGOTOMTIKOV GULGTHUOTOC, OTMG UOVOKLTTAPN, HOUKPOPAYO, OVOETEPOPIAL Kol T-kvtTapa
[95]. Emiong, xatactéAlovv v vaepPoAKy Tapaymyn Kol omeAELOEPOOT KVTTAPOKIVOV oV Oa
NTOV KATAGTPOPIKN Yio Tov opyovicud [96]. O vrodoyéag Tmv YAVKOKOPTIKOEW®V Ppioketal o€ OA
oYEOOV TOL KVTTAPO TOL OVOGOTOUTIKOV GLUGTNHUOTOS KOl 1| EVEPYOTOINGCT TOV, UE TNV TPAGOESN
QUOIKOV 1 GLVOETIKOV YAVKOKOPTIKOEWMDV, £YEL GOV OMOTEAECUO, TNV KOTOGTOAN TOPAYWYNG
eAeypovadmv pecorapntov [96]. H katactol avt) mpaypotonoleitol HEG® OGAANAETIOPOONG LE
tov NF-kB kot v npoteivn AP-1.

e avtifeomn pe Vv KAOGIKN GmOWYT, TOV VIOGTNPLE OTL TA YAVKOKOPTIKOEWN eneavilovv
OVOGOKATAGTAATIKY dpdon, onuepa TAEov Bewpeital GTL AE1TOVPYOVV KVUPIMG MG TPOTOTOMTES TOV
aVOCOTOMTIKOD cLOTHUATOG [97]. ApkeTég peAéTES AVOSEIKVIOLY OTL TO. YAVKOKOPTIKOELDT| EXAYOLV
mv  €Kkgpaon yovdiwv mov  oyetilovior  pe  TO  €YYEVEGC  OVOCOTMOMTIKO — GUGTNUA,
ocvureprappavopévov tov TLR-2 kot TLR-4 [98] [99]. Emunpocbeta, pubuilovv v amdvinon tov
EMIKTNTOL OVOGOTOUWTIKOY GUGTHUOTOC, HEGM TNG OLVOTOTNTOG VO KOTAGTEALOLY TNV petakivinon
tov ThI(T helper cell type 1) ka1 va evioyvovv v petokivinon tov Th2 (T helper cell type 2) ota
onueia ¢ eAeypovig [100].

H evepyonoinon tov d&ova YmoBdrapos-Ymopuon-Enveppidlo péocw xouttapokivev, Letd
™mv €lcodo maBoyodvou kol TNV ETAKOAOLON TAPOUYWOYT YAVKOKOPTIKOEWADV om0 TO. £TLVEQPIOLQ,
ebempeito 011 amotelovoE ToV KVPLo punyavicopod opotdotaong [101]. Tlpdopatec peréteg £de1&av 0Tt
KOTTOPO TOV PAOL0D TV EMVEPPLSI®V dabétovv dkovg Toug vmodoyeig TLRs kat emiong exkpivovv

Kuttopokiveg, omwg TNF-a kot IL-6, petd and diéyepon pe LPS [102].

5.2 IIporaxTivny

H mpoiaxtivn elvarl moAvmentidlo mwov mapdyeton amd TV VTOPLGT KoL ATd TOKIAEG EKTOC VITOPLOTG
0éoeig (eOapTdHS LUEVAG, LVOUNTPLO, LAGTOG, AEUPOKVTTAPO, TPOCTATNG) KOl EVEPYOTOLEL LLOVOTTATIO
oNUaToddHTNONG MOV TVPOJOTOLVTAL OO TNV TPOGOECT TNG GTOV LTOOOYEM TNG TPOAAKTIVIG.
ATOTéAEGUOL NG TOPOTAVE® EvePYOoToinong, &ivar 1 €kepoon yovdiowv mov ennpedlovv TOV
HETOPOAICUO, TO OVOGOTOMTIKO GUOTNUA Kol BAAES PUCIOAOYIKEG AEITOVPYIEC.

Kotd ™ dwpxedr g avocoloykng omdvtnong, mn mporoktivn oeyeipet ta T xou B
Aeppokvtrapa, pokpoedyo, CD34 apomomtikd kOTTOpE OTMG £MIONG KOl TO. SEVOPITIKA KOTTAPO.

[103],[104],[105]. O\ eg o1 mopomdvm dpAcels, WTopel va mpoyuatonomBodv HEcm TPOAAKTIVIG TOV
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ovvtifeton otV vrdéevon 1 amd KVTTOPA €KTOG vwoéuong. Meléteg pe v ypnon RT-PCR
avédelEay 0Tt KotTapa mov ek@palovv mRNA mpoiaktivng Ppickovior 6e OAOVE TOVE 1GTOVG TOL
avOpOTIVOL VOGOTOTIKOD GLGTHKOTOG OTTWE BOUO0G, omAnvag kot Aepgadéveg [106]. 'Eva popio pe
TOPOLOLD. QOUT| LE TNV TPOACKTIVI EKKPIVETOAL OO TEPLPEPIKE LOVOTUPNVO OLLLATOG KOl VITOOOYEIS
npoloktivig pmopel vo Ppebovv o€ TOAAOVG KLTTOPIKOLG TOMOVG, OMMG HOVOKVTTOPO, KOt
Aepgoxvtrapo [107]. H mapovoia, vrodoyémv mpolaktivig oe moikila KOTTOPO TOV AVOGOTOU|TIKOD
OLOTNUOTOG, VTOONAMVEL OTL 1 TPOANKTIVI] Umopel vo Opdoel PEow NG TopPaKpvoLS M NG
avtokplvovg 0dov [107] [108].

H ékkpion mpoloktivig amd €vePYOTOMUEVO LOVOKVTTOPM, TIG TPMTEG OPES UETA TNV
EVEPYOTOINGT), VTOINAMVEL THV GNUAGIO TNG TPOAAKTIVIG GTNV TPOLIUN PAEYLOVOOTN vVTIOPOOT) Kot
v aAAnAovyia tov avocoloyik®v aravtioswv [109] [110]. AAAn pedétn, avagépel 6Tt avBpomiva
LOKPOPAYO EKKPIVOLV TPOAOKTIVI] ®G OmAvVINGN TNV QAEYUOVI] KOL GE LYNAEG GLYKEVIPMOOELG
yhokolng [111]. O axpiPfig poplakds unyoviouds HE TOV OmMOio 1) TPOACKTIVI) TPOTOMOLEl TO
avoGoLoYIKO choTnUa otV o&ela don dev etvar TANpwg yvmotos. 'Exet mapatnpnbel avénon g
napaymyns NO cg mepttovaikd LaKpoeayd, HEGH TPOTEWVIKMOV TUPOGIVIKOV Kivachv, MAPK kot
gvepyomoinong Kavolav acPeotiov [112].

O pdAog NG TPOAOKTIVIG GTNV TPOTOTOINGT) TOV ALVOGOTOINTIKOV GUGTILATOG £YEl LEAETN Ol
oe (owd poviéha onyng. H yopriynon mpoiaxtivng o onrtikd movtikio cucyetiotnke pe HeTaPOAES
TOV OVOGOTOUTIKOD GLOTNUATOG Kot pewwuévn emiPioon [113]. Mewpapatikég peréteg eEdalov,
avaeépovy mhavy] cvoyétion petald g TPoAakTivng Kol Tpwteivay Beppikod cok. Evrovtolg, o
pOAOG ™G TPOAUKTIVIIG MG opprovne o&elag paong oe acbeveic pe Kpioyun voco mapapével peEypt

oNUEP AOLEVKPIVIGTOG.
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5.3 Avehrertovpyia Tov aova 6g o1y

H avtidpaon tov aova YroBdrapoc-Yroeuon-Enveppidia otnv onym eivon apketd mepimhokn Kot
N Toyelo TAPUymYN GTEPOEODOV OPUOVOV Kpiown yio v emitevén opotdotaonc. TToAvkevrpikn
HEAETN o€ peydro aplBpd acbevov pe ofym Kot oNITikd cok, aveédelEe 0Tt acbevelg mov Telkd
katéAn&av elyav vyniotepa emineda KopTtllOANG GTOV 0pO OAAGL €AATTOUEVN AMAVINGYN OTNV
diéyepon pue ACTH o€ oygon pue awtovg mov enifiocav [114].

‘Exel mapatnpnOet dtoympiopds tov emmédov ACTH oe oyxéon pe ta eminedo koptiloAng,
Katd TV xpovie @dorn cofapng vooov, eved LymAd emineda 1000 KOpTILOANC 660 ko ACTH
napatnpovvior katd v ofeio @don [115]. O dwywpioudc tov emmédov ACTH ko
YAVKOKOPTIKOEWMV, OOSIOETOL GTO YEYOVOG OTL 1 O1EYEPON TOV EMVEPPLOI®V pmopel va yivel amnd
EVOALOKTIKEG 0000G, GLUTEPIAOUPOVOUEVNG TG OAANAETIOPOONG UE TO AVOGOAOYIKO GUGTNLO HLECH
MG €KKPIONG KLTTOPOKIVAV, TNG OTEAELOEPOONG UECOAAPNTOV HEC® TNG TOPAKPIVIAG 0000 amd
evooONAloKd Kot Amdon KOTTapa Kot pEcm g EKkplong vevpomentidiov [116]. O ehhatouévog
KATABOMOHOG TNG KOPTILOANG, HEC® UEIWUEVNG EKQPACTG KOl OPUCTIKOTNTOS EWOIKAOV EVEOU®OV TOV
GLUUETEYOVV GTO UETAPOAMGUO NG KOPTLOANG, £xel mpotabel mpdopata ¢ GAAN o oitio Yo
uetopéva eninedo CRH ko ACTH [117].

O Marik, giofjyoye Tov 0po OVETAPKELD KOPTIKOEWDDV 0QENOuEV o€ cofapn voco [Critical
Iliness Related Corticoid Insufficience (CIRCI)] yw va meprypdyel o KotdoToon 7TOL
YOPOKTNPICETOL A0 OVETAPKELD YAVKOKOPTIKOEWMDV GE KVLTTAPIKO EMIMESO, EVM TO EMIMESD TNG
KopTLOANG 670 TAAGHO UTOPEL VO Eival QUGIOAOYIKG, eEAatouéva 1 owénpéva [118]. H averdpreia
T TPOKVTTEL, €iTe amd avtiotoon otn dpdon g KopTLOANG o€ KVTTOPIKO emimedo, eite amd

OYETIKT EMVEPPLOIKN OVETAPKELL.
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6.Ymodoyéag YALKOKOPTIKOEIODV

6.1 Aopr| vTodOYEN YAVKOKOPTIKOEWD MV

O vmodoyéac Twv yAlvkokoptikoewdmv (GR) exepdletar oe kabe 1616 TOV COUOTOG, GE OAQ TO
omoVOLAWTA oL £xovv peretnOel, mapovsidlovtag afloonueiotn otabepdTnTOL 6T dOUN KO TNV
Aettovpyia, YEYOVOG TOL OVOOEIKVOEL Tr CNUOGCIOL TOL OTNV JWTHPNON TNG OUOLOCTOCNG TOV
opyaviopov [119] [120]. O GR avikel otn peyOAN OIKOYEVELD TOV TUPNVIKAOV VTOSOYEDY TOV
neptlopPavel pHeTa&d GAA®V TOVg VTOJOYEIS Yo TIG BupeoeldiKéc opudveG, TO PETIVOIKO 08D,
Brrapivn D3 kot t1g otepoidikég oppoveg [121].

H mpwteivn tov avOpdmvov vmodoyxéo TV YALKOKOPTIKOEWAOV &xel apfpmtn doun Kot
amoteAeitan amd Tpeig Aettovpykéc meployés [122] [Ewdva 8]:

A. v apwvotehkn weployn (NTD)

B. v meproyn ovvdeong pe to DNA[DNA binding domain (DBD)]

I". v meproyn ovvdeong pe tov mpocdétn [ligand-binding domain (LBD)]

H neproyn mov Ppiokeron avdpesa otig neproyxés DBD kot LBD glvar yvoot g meptoyn tov appod
[hinge region(H)].

H ouwvotedikr meployn, mov mepthapPaver ta apvoééa 1 ewg 420, eivor n Aydtepo
drTnpnuévn e€eMKTIKG TEPLOYN AVAUEGO GTOVG TVPNVIKOVG Vtodoyeic. [leptapufavel v meployn
evepyomoinong 1 [Activation Function 1(AF-1)], n omoia evepyomoiei yovidio otdyovg pe évo
0100ep0O TPOTO aveEapTnTa Omd TNV EVMOOT| LE CLYKEKPIUEVO TPOGOETY, KOL OATOTEAEL TNV KLPLOTEPT
TEPLOYN LETO- LETOYPUPIKOV TpoToTomoewy [123].

H xevipum meproyn] odvdeong pe 1o DNA eivar n mo dwotnpnuévn meployn UHETOEL TV
TUPNVIKOV VTOSOYEWV Kot TEPAApPAvEL dVO  JOKTLAIOVS WevdapyYDpov, HECH TOV ONOi®V
TPOGOEVETAL GE GLYKEKPIUEVES aAAnAovyieg otOxovg DNA. Avtéc ot DBD aAinlovyieg ovopalovrot
aAAnovyiec mov amokpivovtal oto yYAvkokoptikoeldr [Glucocorticoid Response Elements (GRE)].

H meployn Oéopevong tov mPoodétn amotedel TV mMEPOY OMOL TPOGOEVOVTIOL T
YAVKOKOPTIKOEWON Ko TEPLEXEL oL OEVTEPT) TEPLOYT| EVEPYOTOINGNG, TNV TEPLOYY| EVEPYOTOINONG 2
(AF-2). H LBD cvoupdaiiet oty alAnAeniopoon pe mpmteivec Oepuikod 6ok, GUVEVEPYOTTOINTES KOl
dAAovg petaypagikoig Tapayovies. AStoonueioto eival 6t otnv LBD e6palovrar aAinAovyieg mov
etval onUAVTIKEG Yoo TOV OUEPICUO TOV VTOJOYEN TOV YAVKOKOPTIKOEW®MV, KAODG Kot yuo. TNV

peTakivnomn Tov amd T0 KLTTOPOTAAGLLO GTOV TUPTVOL.
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Ewéva 8. ApbOpwty doun ts TPOTEIVRS TOV AVOPOTIVOD VIOOOYER TV PAVKOKOPTIKOEIOWV. AloKpiveTal i

QUIVOTEAIKI] TEPLOYH], N KEVIPIKI] TTEPLOYN ovvieans ue To DNA, n mepiroyj tov apuodv xai g weproyn
OEoUEVBNS UE TOV TIPOGIETH.

O1 0p1{OVTIES YPOLUUES TAVW OO THY TPWTEIVY OTEIKOVILODY TEPIOYES TOV TYETILOVTOL UE TVYKEKPIUEVES
opaoeis. H déouevon tawv ovvevepyomomtav yiveror otig NTD koi LBD. AlAnlovyies onuavtixég yio tov
ouepiouo Ppickovrar tooo atnv LBD dco kor atny DBD.

NTD: ouivotedixn meproyn

DBD: wepioyn advoeongs pe to DNA

LBD: mepioyn déouevong tov mpoodéty

Cofactor binding: déousvon ovvevepyomomtarv

Hsp: Ilpwreives Oepuixod ook

NRS: Nuclear retention signal

NLS: MNuclear localization signal

AF: Ilepioyn evepyoroinong

Tpomomomuévo amd Vandevyver[124]
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6.2 I'ovidio vrodoyEn YAVKOKOPTIKOELOMV

O avBpomvog vodoyéag Tmv YAvkokoptikoewd®v hGR kmdikoroteitanr and éva yovidio (NR3C1)
nov edpdletar oto ypoudcmpa 5(5q31Y32) ko amotedeitan and 10 eEdvia [2]. H vrebbvvn yio v
KOOKOTOoINoM ToL vTodoyéa meployn amoteAeitan and ta eEmvia 2-9, evd To dékaTo £MVIO amoTelel
mv S5'-apetdopoactn mepoyn. Ta eEdvia 2-8 petappalovtar otabepd Kot amoTeAobV TAVTOTE
ovotatikd Tov MRNA 1oV VTOJoYEN TV YAVKOKOPTIKOEWD®V, KATL TO 0010 OV 10YVEL Y10 TO EMVIO
9. Yndpyovv 00 O10pOpeTIKEG 100HOPPES TOL eEwviov 9, ta eémvia 9o Ko 9B mov pmopovv va

mopdyovv dtoeopetikd mpipo MRNA [Ewova 9].

6.3 IoopopPEC TPMOTEIVING LTOJOYEN TOV YAVKOKOPTIKOEWDMDV

To pdatiopa Tov e€mviov 9a ompovpyet ayyeho@dpo mRNA yio Tov vrodoyEa YAVKOKOPTIKOEOMV
mov o (GRa MRNA) mov dnuovpyel po Tpoteivn pe pia povadikn aiiniovyio 50 apvo&émvy 6to
KopPo&utehkd dxkpo tov [3]. H mpwteivn avtn, o vrodoyéag yAvkokoptikoedmv tomov o (GRa),
deopevel v koptiloAn, DNA kot dAAovg petaypoa@ikods Topayovies, TPOTOTOIDOVING £TGL TNV
LETAYPAPIKY] IKAVOTNTO TV YOVIOIWV GTOYWV.

H opipovon tov géwviov 9B onuiovpyei mRNA ywoo Tov vrodoyéo toHmov B, to omoio
petappaletor oe mpwteivn pe 15 gvddrpita apvoéa oto kapPosvtelkd dkpo tov. H mpwteivn
avt, o GRP, dev deopedetan e GAAOVG TPOGOETEG KOl OLOLVOTEL VAL EVEPYOTOGEL TNV LETAYPOON.
Emopévac, o GRa aAAniemopd pe v koptildAn kon givar evepydc, evd o GRP dev elvar dpactiKog
kaBmg advvatel va Tpocdebel e TOL KOPTIKOELDN KOL VO EVEPYOTOMGEL TNV LETAYPOPT).

To evoAAoKTIKO HATIGHO TOV YOVIdiov Onpovpyel Tpelc EMMAEOV IGOUOPPES TG TPOTEIVIG:
115 GRy, GRA kot GRP. H 1copopen GRy egppaviCer to 50% tg opaoctikdmrag tov GRa kot
ékppaon g oe ofelo AeppoProctikn Asvyoio oto TOdd €Yl GLOYETIOTEL PE AVTIOTOOT OTA
yAvkokoptikogdn [125]. Ot woopoppéc GRA kot GRP dev deopebhovv o YAVKOKOPTIKOELDT, 0pOD
Exovv ammwAéoel peydrho Tunua g mepoyng déopevong (LBD). H woopopery GRP ekppaletar og
(QLOIOA0YIKOVG 16TOVG Kot avENEVN EKppaon €xel Tapatnpnoel oe apatoAoykég Kakonbeteg, OTov

nopatnpeitar ovénuévn avrtictacn oto Koptikogdn [126].
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Ewéva 9. To yovidio tov avOpdmivov vmodoyéo Twv YAVKOKopTIKOEd®V fpioketor oto ypwudocwue 5q-31. To
nazioua tov eCwviov 9a dnuiovpyel ayyeliopopo mRNA yio tov vTOdO)ER YAVKOKOPTIKOEIOW®Y TOTOV O
(GRo. mRNA), mov Jnuiovpyel o mpwrteivy ue o povadiky orinlovyio 50 ouivoléwv oto
koppolvtediko dxpo tov [3]. H mpwreivy avts, o vmodoyéos ylvkoxoptikogidwv tomov a (GRa),
oeauever ™y koptilodn, DNA koi GALOVG UETOYPOPIKODS TOPAYOVIES, TPOTOTOIOVIOS ETOL THV
LETAYPAPIKN 1KOVOTHTO, TV Yovidiwv atoywv. H évapln e petaypapns oe diapopetid onueio. oo
GRmMRNA  Snuiovpyei 1o0poppéc tov vmodoyéo ue oradiokd puxpotepy NTDs. NDT: N-terminal
transactivation domain, DBD: DNA binding domain, LBD: ligand binding domain.
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6.4 I'evopikég 0pacELS YAVKOKOPTIKOELO DV

Amovcio KOPTIKOEW®MVY, 0 LTOJOYENS TV YAVKOKOPTIKOEW®OV TOmov o (GRa) Bpioketan kupimg 610
KUTTOPOTAAGHO TOV KVTTAP®V OTOL amoTeAEl HEPOG EVOC TPMTEIVIKOD GUUTAOKOV OV ATOTEAEITOL
amd poplakég toanepdveg (HSPI0, HSP 70, HSP 23, HSP 40) kot avocopuAdiveg (FKBP51 kot
FKBP52)[127] [Ewdva. 10]. H mpoteivn Oeppikod cok 90 givar 1 KOplor TPOTEIVI TOV GLUTAOKOL
kol ovvogetan pe v LBD 100 GRa ®ote 10 GUUTAOKO VO GTOKTNGEL TNV KOTAAANAN VYNANG
YNWKNAG oLYyYévelag otepeodiapdpemon [122]. Te andvinon oto YAVKOKOPTIKOEWN TO GUUTAOKO
GRa vopictator aAloyn ot SLOHOPPMOOT), POGEOPLAIDVETOL, OTOGLVOEETOL OO TO TPMOTEIVIKO

oOumAoko Kot petatoniletal otov mopnva [128].

D CORTISOL Cell Membrane

MR2C1 (nudear
receptor 3, group
C, member 1}

Phspaoa
FKBPS2 o GRa

A HEPT2

Cytoplasmic
Activation

FKBPS2 P a_,g}
rtin-o/13 o
HEeT Tryerization \

Nuclear

Transactivation

Membrane

RNA polymerase 11
complex

mRNA /WL\, mRNA KK
' Anttinflammatory | Inflammatory, T
IL-10, others IL-6, others

Ewévao 10. Hpwteiviko oOUTAOKO VTOO0YEQ YAVKOKOPTIKOELOMYV L HOPIOKES TOATEPOVES KO AVOTOPVIAIVEG.

Méoa 6Tov TUPNVE, 0 VITOSOYENS TPOGOEVETAL MG OUOOUEPES LE GLYKEKPIUEVES AAANAOLYIES
TOV EKKIVITN TV YoVIdiov otdymv kot puBuilet v €ékepacn tovg Betikd 1 apvntikd [Ewdva 11].
O GRa pvBuiler v éxepaocn Tov yovidiov otéxmv BeTikd 1 apvnTIKA HECH AUECG TPOGOECNG LUE
T GRE mepoyég tov yovidiov otoywv, eite éupeca Ponboviag v mpdcdeon HETAYPUPIKOV

mopayovtev, ite t€log pe €va COUTAOKO TPOTMO TOv TEPIAOUPAVEL TOGO GpEST) TPAOGOESN OTIG

lazpixn Zyoly, Hovemotiuio Kprnng Kwovotavtivog I'. Bapdoag, Awdaktopikn Atatpifn

51



OLYKEKPIUEVES TEPLOYEG TOV YOVIOIOV OTOY®V 000 KOl OAANAETMIOPACELS HE UETOYPAPIKOVG

mapdyovteg mov Ppickovrar og yertovikés 0¢oeig [Eucova 11]

HSP90

NKkFB RE

Ewéve 11. O GRo pvOuiler v ékppaocn twv yovidiwy GToXmV, UETG THY EICOO0 GTOV TOPHVO. Kol OE0LUEVTN OE
OVYKEKPLIEVES TEEPIOYES TWV YOVIOIWV TTOYWV, UE OLAPOPETIKODS TPOTOVS O. Gueaa. f. Euueoa, fonbavrog
TNV TPOOOETN UETAYPOPIKAY Topayoviwy omws o STAT3 y. ue éva odumioko wpomo, wov mepiiopfaver
000 GUETH TPOGIETH OTO0 KO OAANAETIOPAON ILE UETAYPAPIKODS TOPAYOVTES.
GRE: glucocorticoid response elements, n GRE: negative glucocorticoid response elements,
HSP: heat shock protein, GR: glucocorticoid receptor, HSP: heat shock protein., STAT :Signal

transducers and activators of transcription

Ot ep1ooOTEPES AMO TIG OVTIPAEYHOVAOOIEIS OPACGES TOV YAVKOKOPTIKOEWOMY (QOIVETOL VO
oQeilovtal 6€ £va CNUAVTIKO UNYOVIGUO apvnTikhg pvbuiong mov mepthapupdverl dueon mpdcsdeon
Kot oAANAeTidpaon pe peTaypa@ikovs mapayovieg [129]. O unyoviopds ovtdg meprappdaver v
OUVOEGT TOL VTOJOYEN TMV YAVKOKOPTIKOEWMV UE UETOYPUPUKOVS TOPAYOVTEG KOl EOKOTEP LE
tovg nuclear factor (NF)-kB «ou activator protein-1 (AP1) [130].

O NF-kB, mov amotelel £va etepodipepég tov pS0 Ko p65, Ppioketal 6T0 KLTTOAPOTAAGLO (OC
ocvbumioko pe ovaotodtikés IkB mpoteiveg. Evepyomoinon tov ovumidxov IBB odnysi oe
QPOGEOPVAI®MON TNG AVAGTOUATIKNG TPAOTEIVIG (EMTPEMOVTAG £TGL TNV EKGVAIGT TNG) Kol divovTag TNV
dvvatomro otov NF-kB va petovoctedcoer otov mupniva Kol vo. 00NYNOEL OTNV EKQPOCT

Kuttapokivav, ommg my ™¢ IL-6. O NF-kB ypnowomnotel tov petaypoapikd moapdyovia IRF3
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(Interferon Regulatory Factor 3) oc éva amopoitnto cuv-01eyEPTN GLYKEKPIUEVOV YOVISI®V GTOYMV
KOl 1) GUVOEST] TOV LITOJOYEN TWV YAVKOKOPTIKOEOMY GTNV VITOUOVAdD pbS avacTtéAAEL TNV £vmon
p65-IRF3 [Ewodéva 12a], petarpémoviag v  kateotaiuévy RNA  moAvupepdon o€ evepyd
nmolvuepdon mov pmopel va mapdyst opio mRNA [131]. Me moapopoto tpoémo, o GR gumodilet v
aAAnAentidpacn tov cvumadkov PTEFD (positive transcription elongation factor b) pe v vropovada
p65, N omoia amatteiton yio TNV gvepyomoinomn yovidiov otdywv tov NF-kB [132].

"Evog GAL0o¢ TpOTOg OV YPNGUYLOTOLEL O EVPYOTOINUEVOS VTTOJOYENS TOV YAVKOKOPTIKOEIOMV
Y10, VO KOTOOTEMAEL TIC PAEYHOVMOELS avTIdpdoelg eivan péow tov GRIPL (Glucocorticoid Receptor
Interacting Protein-1) [Ewova 12B] [133]. H wavotnte tov GRIP1 va petotpémetoan omd
EVEPYOTTOMTNG GE€ KOATOOTOAEM TNG UETAYPOONS €E0PTATOL OO M0 GUYKEKPLUEVN TEPLOYN TOV
KafioToTon vepyog LETA TNV TPOGIEST| TOV VIOOOYEN TV YAVKOKOPTIKOEWOV e Tovg NF-kB 1 tov

AP-1 [134].

=
R
A Ymodoygas yAUKOKOPTIKOZISGOV @ @ J

Hezproyn svepyomoinone —

Ieproyy dZopzvone >
TpocdEm

Ewévo 12 A. O vmodoyéas twv yAvkokoptikosldmy aAlnlemiopd. ue v vropovade P65 tov NF-xB koi sumodiler
v mpocdeon tov IRF3 i oo PTEFD ue tov exxivity.
B. H aliniemiopoon tov vmodoyéo. twv ylvkoxoptikoelowv ue tov GRIPI kotaotéllel tny

UETOYPOPY COYKEKDIUEVDV YOVIOIWV TTOYDV.

PTEFD: positive transcription elongation factor b), GR/P1: glucocorticoid receptor interacting protein
1, NF-xB: nuclear factor kB, AP1: activator protein-1

Tpononomuévo amd Glass [130]
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6.5 Mn yevoKEG OpaGELS TOV VTOO0YEN TOV YAVKOKOPTIKOELOMV

[MapdAAnio pe TG YEVOUIKEG OPACELS TOV LITOJOYEN TOV YAVKOKOPTIKOEWMV, GTIG OMOIEC £YOVLLLE
TPOTEIVIKN ovvBeon (Lécm g petatomong Tov GR otov mupnva) kot ot omoieg dev cvuPaivovv
dpeca, SoKPIivOuE KOl U1 YEVOUIKES OPAGELS, O 0Tt0ieg GLUPATVOVY EVTOG SEVTEPOAETTMOV 1) AETTAOV
[135]. ¢ avtifeon pe Tig YEVOUIKEG OPAOELS, O Un YEVOUIKEG OPAGELG OEV TPODTOOETOVY TPMTEIVIKY
oOVvheoT KOl  TPAYUOTOTOWOLVTIOL TOYVTATO UETA TNV EVEPYOTOINGT TOV  LTOJOYEN TWV
YAVKOKOPTIKOEWDV. Ot pun yevoUkég avtég 0pacels, pecolafodvtal amd aAANAETIOPACELS [LE TOV
GR mov &ivar decpevpévog otig kKuttapikég pepppaveg [136] [137] 1 PpiokeTor 610 KOTTOPOTAAGLLOL
[138]. H aAAnenidpaon pe didpopeg Kivdoeg, 0nmg phosphoinositide 3-kinase, AKT, kot Mitogen-
Activated Protein Kinases (MAPKs) Osmpeitar 6tt dradpapatiCel onuavtikd polo oty ekdniwon
TOV U YEVOUIK®OV dpdcewv [139].

H mapovoio g pucstoroyiég cuvOnkec tov pepppavikod GR og povokdtrapa kot B-kottapa
OV AImopOVAON KV omd TePpepkd aipa Exel dromotmbel edd Kot apketd ypovia [140]. IIpdceatn
HeAETN cuoyeTilel TIG Un YEVOUIKES OPACELS TV YAVKOKOPTIKOEWDV LE AVAGTOAN TOV PocedPIA®V
oV TEPIPeEPKOD aipatog [141]. Xapaktnplotikd €mTALOV TAPASEIYHOTO [T YEVOUIKNG Opaong
amoteAOVV 1 aueon kataotoAn g ékkpiong ACTH and v npochia vrdevon [142] [143] ko n
GUEON KOTOGTOA] TOL HOVOTOTIOL onpatoddtnong mov zmeptlopuPdver tov vmodoyéa tov T-
KutTapwv [144]. Tounepaopatikd, ot YEVOUIKEG OPAGEI TOV VTOJOYEN TV YAVKOKOPTIKOEWOMV

ALEAVOLY TNV TOAVTOAOKATNTA KOl OLEVPVVOLV TV EVPOS TOV EMIPAGEDMV TOV YAVKOKOPTIKOELOMDV.
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MH I'ENQMIKEZ
APAEE‘IE

KUTTAPOTLAGHY

Ewévo 13. T'evouikés Kot un yevoUIKES OPAGEIS TOV DTOOYEA TV YATKOKOPTIKOELOMV.

g yevouikés opdoeis n oéousvon twv DAMPS 11 PAMPS ge vmodoyeic g kvttopixng opdong oonyel o€ mpwTeiviky
ovvlean ue v Ponbeio. uetoypopik®v Topoyoviwy. Aviibsto. o1 un YevOUIKES OPAoElS oVUPOIVOVY ToyDTOTO Kol 08V
povmobétovy mpwreiviky ovvOson. [lapaderyua un vevoukng opaong amotelel n duson kotooroly e éxkpions ACTH
omo v mpoobio. vEéPvoy.

NF-xB: nuclear factor kB, AP-1: activator protein-1,

PAMPs: pathogen associated molecular patterns, CRH (Corticotropin Releasing Hormone),

GRa: vmodoyéag ylokoroptikoeidwv tomov a
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6.6 TpomomoIGEIS TOV VTOOOYEN TOV YAVKOKOPTIKOEIOMV UETA TNV HETAYPUPT

O avOp®OTIVOC VTOJOYENS TOV YAVKOKOPTIKOEWMDV VITOKEITOL GE UETA-LETAYPUPIKES TPOTOTOIGELS,
ol omoieg emnpedlovy TNV UETAYPOPIKN WKOVOTNTO, TNV oTafepOTNTO KOl TNV GAANAETIOpOACT] UE
GAAeC TpOTEIVES, QVEAVOVTOG TEPALTEPM TNV ETEPOYEVELN OTIS OpAoelg Tov. Ot TPOTOTOGES OVTEG
ATOTEAOVV OVTIKEILEVO €pELVOG TIC TEAEVTOIEG dekaeTieg Kot TEPILOUBAVOLY TIC ) POGPOPLAIDOT
B) axeTvAimon y) ovumikovitviMmon &) covpodAimon €) vitpolvAimon Ko §) o&eidmon.

H pwopopvlimwon omotelel v KoADTEPO HEAETNUEVT] UETO-UETAYPOPIKT] TPOTOTOINGT TOV
avOpdnTvov vrodoyén TV yAvkokoptikoewdmv [145], [146][147]. O avOpdmivoc vodoytas TV
YAVKOKOPTIKOEWMV £XEL TOLAAYIOTOV €MTG. Kotdhowro oepivng (Ser -113, Ser-134, Ser-141, Ser-203,
Ser-211, Ser-226, Ser-404) mov @®GE®PLAOVOVTAL KAT® 0md KaTdAAnAeg cuvinkeg amd Sidpopeg
KIWVAGEeS Kot 01 0moieg Tpomomolovy v Agttovpyia Tov GR kot avédvovv mepaitépm v etepoyéveila
oTig OpaoElg Tov. XTIC dpdoelg avtég sumiékovtor ot Mitogen-Activated Protein Kinases (MAPKSs),
cyclin-dependent kinases, casein kinase II kou Glycogen Synthase Kinase 3b(GSK3p) [145]. O
VTOO0YENC TMV  YAVKOKOPTIKOEW®MV Yyloo Topaderypo,  €ivar  avevepydc Kot Ppioketor  6To
KLTTOPOTAAGHA OTOV POCEOpLAMOVETAL 6T oepivn 203 evod yiveTan evepydg OTAV POCPOPLAIDVETOL
otnv ogpivn 211 [145]. AAAn perémn éxet avadei&el 0tL Ta eminedo pwoPopvAiwong oty cepivn 211
oe oyéon pe v oepivn 226 eanpedlovy ™V pETAypaQlK kavotTa Tov vrodoyéo [148]. H
eOo@opLAimon g oepivng 404 petafdAAel T HETAYPOEIKT TKOVOTNTO TOV LTOSOYEN, EMNPEALEL
Vv ££000 6TO0 KLTTAPOTAUCLO KOL TV dPOCTIKOTNTA TOL TupNVIKoD Ttapdyovta k3 (NF-kB).

H axetvdioon 1ov avBpdmivov vodoy€a TV YAVKOKOPTIKOEW®DV TEPLYPAPNKE Y10 TPMT
@opd oTig Aoiveg 494 kot 495 g meproymg tov appov (hinge region) Ko onuepa eivatl yvwoto OTL
emnpealet Tig froloyikég dpaoelg Tov 1otdv otoywv [149]. [pdcpateg pehéteg £xovv ovadei&el 0TL M
axeToAMmon péow tov petaypoaewod mapdyovia Clock (Circadian locomotor output cycle kaput)
UTOPEL VO ETNPEACEL TN HETAYPOPIKT) SPAGTIKOTNTA HECH SOPOPETIKMV unyavioudv [150],[151].

H ovumixovitivy eivon o mpoteivn pe poprokd Papog 76 m omolo OTav OEGUEVETOL CE
OLYKEKPIEVEG oepiveg Kab1oTd TO OCOUTAOKO TEPIOCOTEPO €vaicOnTo o€ €KPVAON Ol
TPMTEOCOUOTA Kot €MNPedlel To €mMimedo TOV €VOOKVLTTAPIOL LTOdOYEM Kot aKOAOVOWS TNV
uetaypoen [152],[153].

2ovuovriwaon givon n TpocsONKn evog popiov pe poprakod Papog 11KD mov ovoudleton Small
Ubquitine Modifier 1(SUMO-1) kot mpocdévetatl otig Avoiveg g npwteivig otdyov [154]. O hGR
neprappavel tpeic B€celc covpovdAiomong: tig Aveiveg 277, 293 kou 703 [155]. H covpodAiowon tov
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hGRa emdyst v ex@OMon, amocTtafePOnOEl TOV VITOJOYEN KOL OVOSTEALEL TNV UETAYPAPIKT] TOV

dpaotikdtrTa [156].

Meto-petaypoikéc tpomonomjosic GRa
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Ser-226
Lys-277

J Lys-293
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4(’\/
(w) Ser134
C°)
s
(3
9 Lys-494
O Lys-495
4@ Lys-703

) Ser-113
Lys-419

(

Met-1

AE,

LBD 777

O 0®GE0PLLIOGY

O Zovpoiikinoy

o OVPMKOVITIVI®GY]

O UKETVLIOGT

Ameixoviovtar 01 KUPIOTEPES UETA-UETOYPAPIKES TPOTOTOINCEIS TOL OVEIPOTIVOD VIOJO)YED. TV
YAVKOKOPTIKOELOWYV, 01 OTOIES OLEAVOVY TEPOITEP® TNV ETEPOYEVELQ OTIS OPAOELS TOD.

Ewova 14.

7. IIpmreiveg Ogpuikod ook

H mapayoyn mpoteivov og andvinon oto Beppikd cok mapoatnpndnke yio tpdt gopd to 1962 o¢
kvttapo ¢ Droshophila, émov n tuyxaio avénon g Bepuoxpaciog ce MEPAUATIKEG GLVONKES
00NYNOCE GTNV TOPAYWOYN EOIKAOV TPOTEIVOV TOV £Y0LV Oeplo-avOEKTIKEG 1010TNTEG KOl OpYyOTEPOL
ovopdotnkay Tpoteiveg Bepuikod ook [157]. Meténerto peléteg avédel&av v mapovsio Tov
TOPATAV® TPOTEIVAOV GE OAL TOL EVKOPMOTIKE Kol TPOKAPLMTIKE KOTTAPO, O10TNPOVTOG LAAIGTO (o
afloonueiom opotdtnTo. oV oAANAovyio auwvoééwv petald tov ewdov [158]. Ot mpwteiveg
Oepuikod 6ok av&dvovtal 6€ KOLTTAPO OV LIOKEWTOL GE GTPEGOYOVO epebioua Omm¢ vmotia,
0&edTikd otpec, Aeypovn kot Topeto [159]. H adénom avty amotelel TPOGTATEVTIKO UNYAVIGHO
Y. T0 KOTTOPO, KOOMG Ol TPpwTEIvEG Oepkod GoK dpovv MG pHoplaKoi cvvodol (Toamepdveg),
Bonbovtag omAadn TNV ocwot avadimA®on TOV VEO-CUVTIOEUEVOV TPOTEIVOV, TNV EKEVAON
EKEIVOV LE EAATTOUATIKY SAUOPPMOOT] KOL TNV AI0PLYN TPOTEIVIKOV cuvabpoicemv [160]. H kdpa

oLt Aettovpyio ™G oTABEPOTOINCNG TOV VEDOV TPOTEWVOV TPAYLATOTOLEITOL GTO KVTTAUPOTAAGLLOL.
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[Topd ™ onuavtikn avtn dpdon Tovg evtovTols, £yl dstybel onpepa OTL o1 TpwTEIvEg BepKoh GoK

dev lval amoKAEIGTIKA EVOOKVTTAPIEG TPMOTEIVEC.

1.1Eéwkvtrapies npwteives Ospuikod ook

H avépegvon tov npmteivov Oepuikod ook oe eEmkuttapia Oéon petd amd vékpmon totodv [161] ko
1 SLVVOTOTNTO EVEPYOTOINONG KVTTAP®Y TOV OVOGOTOTIKOD cvuothuatog [162] mov moapotnprinke
OTIG APYEG TNG TPOTYOVUEVNG OEKOETIOG, EGTPEYAV TO EVILOPEPOV TOV EPEVVITOV OTIC EEMKVTTAPIEG
TpoTEiveg Bepikov cok. H duvatdmra Tpomomoinong Tov avoGOoTOTIKOY GUGTHOTOS OTodidETOL
1060 oV dOphon Tovg ®g aywviot®v tov TLRs [163] 6c0 kot otnv emoyoynq ovoyng otnv
gvooto&ivn [69]. IIpokorobv oniadn &ite avocodlEyepon, €iTe OVOCOKATOGTOAN. XMuepa, KoB®G
EKTOC amd TNV TPOGTAGIO TOV KVTTAPOV dPOVV KOl GOV KVTTAUPOKIVES, TEPIYPAPOVTOL TAEOV LLE TOV

6po Toamepokiveg [162].

1.2 Ilpwreivy Ospuikod ook ue popiraxo fapog 70 KDa (HSP70)

M and Tig KOpleg Tpwteiveg Oepuikod cox givar n HSP70 mov ovopdotnke €161 Ady® Tov poplakon
g Bapog mov givon mepimov 70 KD. H poproxn toanepoxivy HSP70 eppaviCer avtipAieypovaddelg
dpdoelg [165] xar eumodiler mapdAinio TV amOTTOON, TOV TPOYPOUUUATIGUEVO dSNAASYT KOTTOPIKO
Bdavaro [166] [167]. H HSP70 evepyomotiel vodoygic KUTTAP®Y TOL 0VOGOTOMTIKOD GLUGTHUATOS KO
odnyel oty evepyomoinon tov povomotod NF-kB kot v mapaymyn xvttapoxwvav [162].
Avénpéva eninedo HSP72 éyovv PBpebel oe acBevelg pe  @Aeypovddn pvomdbeia, TPOLUATICUO
nvebpova [168], 0&O otepaviaio ohvopopo kar otnOayyn [169], tpadua [170], ereypovy kot oyn
[171]. H ypnon ayovictedv tov TLRs eriong, odnyel o adénom tng evOoKLTTAPLOG EKPPOONG TNG
HSP72 ko g anerevBépwong otov evdokvttaplo ympo [172].

7.3 Ilpwreivy Ocpuikod ook ue popraro Papog 90 KDa (HSPI0)

H HSP 90 eivon and tic mo depboveg kutroponhacuatikés npmteivec kot omotelel 1o 1-2% tov
GLVOAOV TOV TPOTEIVAOV TOV EVKAPLOTIKOV KuTtdpmv [173]. Opiopéveg HSP 90 petavoaotedovv
oTOV TLPNVO HETA omd otpeg 1 GAAo epebiopoto kol 1 HETAPOPA OvTH Yivetor HETA omd
aAANAemtidpaon upe ovykekpuévee mpwteiveg [174]. H HSP 90 ypnowwonolel v evépyela amd v
npdcdect kot vOpOAivon Tov ATP yia avadiTtAwon TPOTEIVOV TOV GUUUETEXOVV GTO EYYEVEC KOl

EMIKTNTO OVOGOTOMTIKO GUGTNHO, TNV OPILAVOT TV TLUPNVIKOV LTOOOYEMV Kol TN HETAPOPH
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onpatog [Ewova 15]. Ot Aettovpyieg avtég emteAovvTol HEG® OAANAETIOPOONG LE TEPIGTOTEPES OO

20 co-chaperones mov Ponbodv v avoyvdpion amd KoTdAANAEG TPMOTEIVES Kol TPOTOTOWOVV TIg

Broynuukég Tovg 11otreg [175].

Ewévo 15. H HSP 90 &léyyel O1090pETIKES KOTTOPIKES O1AOIKAGIES HECW AIANAETIOPACHS UE EIOIKES IPWTEIVES
H HSP 90 ovvdéetau pe co-chaperons, ozws v p23, tyy HOP (HSP 90-Organizing Protein), zo
obunloxo HSP 70- HSP 40 kat diles (mpdoivo ypoua).

HSF1- heat shock factor 1, TERT- telomerase reverse transcriptase, eNOS- endothelial nitric oxide
synthase

GR- glucocorticoid receptor, LRR-Leu-rich repeat, TOM70- translocase of outer membrane 70 kDa,
FKBP- FK506-binding protein,

Tporomomuévo omd Taipale et al [175]
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1. EIAIKO MEPOX
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1.Yn60eom

H mapovoa peiétn e€etdlet v vodeon Ot :

A. AocBeveig pe onyn i SIRS mapovcidlovv oty oela pdon Tov stress peTaBUAAOUEVT) YOVIOIOKN
KOl TPOTEIVIKT] EKQPOCT) TOV LITOSOYEN TWV YAVKOKOPTIKOEWMV ovaAoya e T Papdtnta g vOcov,

N O1EYEPON TV KLTTOPOKIVAOV KOl TOV KVTTOPIKO VITOTANOVGUO.

B. Ot g€mKkutrdpleg Kot evOOKVLTTAPLEG TPWTEIVEG Oepkod coK dpoLV ®C GNUA KIVOUVOL GE
KATOOTACELS 0TPEG EVNAIK®V Ko oyetilovtal Le TV EKQPOCoT TOL DTOSOYEN TV YAVKOKOPTIKOELOMV

KoL TV TapAAANAn d1€yepon tov a&ova Kot TG TPOAUKTIVIG.
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2.XK0moG TNG peEALTNG

H amoteleopotikotro g Oepameiog e KOPTIKOELDN Kot 0 KATAAANAOG YpOVOG XOPIYNONG OVTMV GE
aoBevelc pe oNyn amoTeAel OVTIKEIUEVO EKTETOUEVNG EPEVVNTIKNG MEAETNG €00 KOl OPKETEG
dekoetiec. Ot moAdmAoKOl TaBOPVGI0A0YIKOTL Unyovicpol dpmg mov oyetifovtol pe Vv avtiotoon
oV KOPTILOAN TOPAUEVOLV OKOLO AOIEVKPIVIGTOL KOl TO EVOLAPEPOV EXEL EMIKEVTPWOEL GE LoplaKd
EMIMEDO GTOV LIOJOYEN TV YAVKOKOPTIKOELOMDV.

210Y0¢ pog Nrav:
0. VO LEAETTICOVLLE TNV YOVIOLOKT EKQPOGT TOL LITOJOYEN TV YAVKOKOPTIKOEW®Y (MRNA GRa) og
oMk6 aipa, og acBeveic pe onyn Kol va T GLYKPIVOLUE e TV avTicToym EKepaon og aceveic pe
donmtn eAEYHOVI HETE amd TPAdO Kl GE VYIEIG EVIIAMKEC.
B. va pelemoovpe v mpoteiviky €kppacn (MFI) tov vmodoyéa tv YAVKOKOPTIKOEW®V GE
LLOVOKDTTAPO, OTIC VO UEAETN OUAdEG Kot vo EETAGOVUE €GV VTTAPYEL CLGYETION YOVIOOKNG Kot
TPOTEIVIKNG EKPPaoNS KABDG Kol GVGYETION TOVG UE TO EMIMESA OPHOVAV TOL AEOVA, TPOAAKTIVIG,
HSP72 ka1 90a kot vtepAevkivwv.
Y. va cvykpivoupe ta emimedo YOVIOOKNG KOl TPOTEIVIKNG £kppacns tov GR vmodoyéwv oe
ouvovaopo pe eketva tov ACTH, koptilOANG, TPOAAKTIVIG, VTEPAELKIVOV Kl TOV EVOOKLTTAPLOV
kot eEwkvttapiov HSP oe evijlikeg pe mpoipo onmtikd ook, mpotpo SIRS pn eAeypovodovg
attohoyiog kot vylelg eBehovtéc. Na eEetacovpe mbavég dtapopég petalh achevov oe oyéon pe

Bvntomta.
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3. Y ko6 kor MgOBodoroyia

3.1 AcOsveic

H pelétm mov mpoypotomomoape MTOV TPOONTIKY] WUEAETN) € VOONAELOUEVOVG acbeveic g
Movdadoc Evtatikng Oepaneiog Tov Nocokopeiov Evayyeiiopnog ko mepilappave acbeveic pe onyn
(48 aocbeveic) ka1 oacbeveic mov elyav UN-AOUMOOES GVVOPOUO GLOTNUATIKNG (QAEYUOVMOIOVG
amdvtnong (SIRS) petd omd tpadpa (40 acbeveic). Ot acbeveig mov cvoumepiedncoy oty perém
Ntav JdoyIKEG €l00Y®YEC Ol omoiol mAnpovoav Ta Kpumpla €viaéng amd 1o GOVOAO TMV

voonievouévav g ME® (Ew.16)

Ewéva 16. Awaypappa poys TG HEAETHG Hag

895 stoaywyéc oty MEO xatd to

ypovikd dtdomnuo Okt 2012 —

Noep. 2015

Yrohoyiopog APACHE II.SOFA . SAPS IIT
Kotoypoon spyecmplokdy Kot KAvikov
TOPOPETPGOV TIC Trpcorec 48 dpec
anm évraéne oy pehém

|
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OXI- 807 acBeveic

40 aoBsveic pe un-ropmddee

GUVEPOLO GVOTNUOTIKNS 35 vyieic
OAEyHOVOIOVE 0TAVINOTC z
(SIRS) eBshoviéc
l
| toRammwa | [ cHSPO0u (gD M Coomin ey ) [ | L5GsD )
“ | [ exse72 agmp I| { Lporaxtivn (ag/md “' IL-10 (agiml) |
\asom ) | mmewom || " | | [ |
T | 2o \ L / \__ IFN-y(pgml) '
nHSP90o. (MFI) ;"

//

_nHSPT2 (MFD ./

SIRS, Systematic Inflammatory Response Syndrome; APACHE, Acute Physiology and Chronic Evaluation; SOFA,
Sequential Organ Failure Assessment; SAPS |1, Simplified Acute Physiology Score; CRP, C-Reacting Protein; PCT,
Procalcitonin; WBC, White Blood Cells; GRa, glucocorticoid receptor a-isoform; eHSP, extracellular heat shock protein;
nHSP, neutrophil-HSP; mHSP, monocyte-HSP; MFI, Mean Fluorescence Intensity; IL, interleukin; IFN-y, interferon
gamma

lazpixn Zyoly, Hovemotiuio Kprnng Kwovotavtivog I'. Bapdoag, Awdaktopikn Atatpifn




H dbyvoon mg onmrikng xotamAinéiog kot tov SIRS éywve Votepa oamd Aemtopepr] KAVIKO-

EPYNOTNPLOKO EAEYYO LE BAom Ta KpTplo Tov avapEpovtal otn debvn Biploypapia.

Inrtikoi ac0eveic opicOnkav o1 acOeveic mov elyav KAMviKA onpeia mopovsiog AoipmEng kot 600 1
nePLocoTEPQ OO T OLkOAOLOQL:

o Tayvmvolo (avomvoég >20/min) | PaCO,<32 mmHg 7 eni punyavikng oavamvone VE/katd

Aentd avamvon>10L/min)

e Kapdioxn cvyvommra >90/min

e Ogppokpacio TopHvog i opbov >38°C 1 kdtw amd <35,6°C

e Pa0,/FI0; <280 (amovsio mvevoVIKNAG 1] KOPILaKNG VOGOV m¢ attio vro&ouiog)

e Asgvkokvttdpmon (>12.000wbe’s/mm®) 1 Aevkomevia (<4.000wbc’s/mm?) 1 avénon tov

dopov popeov (10%)

Bapud ofyn opiotnke m onyn mov cvvodedeTor amd OdvoAsrtovpyion opydvev, vmotacn 1

EKONADCELS GLUGTNUATIKNG VTOAPIELONG OTMG:

e Av&non tov yorloktikoh 0EE0g
e  Olyovpia (d1ovpnon <0,5 Ml/kg B yuo tovAdyiotov 1 dpa

e Oc&elo elMdttoomn Tov emmédov cuveidnong

Inrrien kotoninéio opicOnke o cuvovacudg g Paptdc cNYNG He LITOTOCN TOV OEV AVATAGGETOL
ue yopriynon @oéptiong vypadv 500ml (vwoétaon = cvotohkn aptnplokn ticon < 90mm Hg 1 mtdon

>40 mm Hg and t Paocikn)

SIRS opicOnke n cuoTUOTIKY PAEYUOVAOING OTTAVTNOT TOV AvOPOTIVOL 0PYOVIGHOD GE Lo TOIKIALD
coPapdv KAvikov Profav (m.y. ofelo maykeatitido, TOAAATAOVY TpadLO, €1GPOPNOT, EYKALLLO,

KAn). H ocvomuotik) ovt QAEYHOVAOONG amdvinomn eKONAGVETOL pe 600 TOVAGYIGTOV Ao To

axolovba:
1. Ogppoxpaocio >38°C 1< 36°C
2. Z@bvelg >90/min
3. Avamvoég >20/min, | PaCO,<32ppHI’
4. Aevkokvttgpoon (>12.000wbc’s/mm3) 1 Agvkomevia (<4.000wbc’s/mm3) 11 avénon tov

dopov popemv (10%)
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3.2 Zyedracuog uelétng
H peAém pog eykpifnke amd 1o Emomuovikd Zoppovito tov Nocoxopeiov Evayyeiionog (AptOuoc

[Tpwtokorirov 41, AGHNA 9/2/12) ko mpaypatomrom)Onke Katd to ypovikd dtdotnpe OktoBpiov
2012 xor NoepPpiov 2015. Ot ovyyeveic Tov acBevdv mov copmeptnednocay oty peArétn, elyov

TPOTO. ODGEL EYYPOPT] GVYKATAOESN Y10, GUUUETOYN] TOV OIKEIMV TOVS GTNV UEAETN.

H dudyvoon g coPapng onyng, onmtikng katomAn&iog kot SIRS €ywve votepa amd Aemtopepn
KAMVIKO-EpyaoTnplokd EAeyyo e Baon To Kprtptla mov avagépovtot otn dedvn Piploypapio.

3.3 Metpnoeis - Avalvoerg

Ot epyooplokéc HETPNOELS, OVOAVOELS Kol OTOTIOTIKY| EMeSepyacio TV dEQOUEVOV Eyvay UE T
ovvepyasio tov [Movemompiov Kprtng, EKIIA kot tov cvvepyoldpevov ota mAoicio tov
EPELVNTIKOV £PYOL gpyacTNPimV:

-Avocoioyiag-Iotocvpfatdtntag Tov Nocokopeiov «o EvayyeMopocy

-Evdokpvoroyiag Metaforiopot kot Atafritn tov Nocokopeiov [aidwv «n Ayia Zoeio»

-A’ Ilporardevtikng [aBoroyum g Kivikng oto Aaikd Nocokopeio

-Evdokpvoroyiag kot Arafrtn tov Nocokopeiov «o EvayyeMopog»

3.4 Kpitijpra évralng ety ueléty
A. Aabeveig ue oofapn onyn — enrrikn katoxAnlio

Kpunpw eicayoync:

e Aocbeveic mov voonievovtor o€ ME® yia >24 mpeg

e Atdyvoon: Baptd onyn, onrtikn KatorAnéio

e Awdyvoon tig mpmteg 48 dpeg aveEdptmra av o acBevig eonydn amd 10 omitt
(Molpwén xowvotntag) 1 amd GAAO TUNHO TOL VOGOKOUEIOL (emdetvodpevn AoipnméEn
KOWOTNTOG, VOGOKOUELOKT) AOT®EN)

o XvuyKkatdbeon cvyyevav
Kpimpua arokieiopon

e Noonieia ot MEOG < 24 dpeg (my petd omd yeypovpyikn enéppfoocn)
e AvdamtuEn onyng o€ 1on voonievouevo acBevr) otn MEG® >48 dpeg
o TIpdopatn 1 Tpéxovoa Bepameio e KOPTIKOGTEPOELON

e Aobeveic pe kapkivo

e Ovdetepomevia opiobeioa mg <500 ovdeTEPOPIA KKY
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e HIV Moipwén
B. Aetyuozo, omo ooeveig we SIRS peta amo tpoduo mov oev gupoviiovy Aoiuwin

[Ma cvykpitikn extipnon kot aEOAOYNON TOV OTOTEAECUATOV XPNCLOTOMONKAV OC OLAd EAEYYOV
VYELG EVIAAKEG IOV dEV AAUPOVOY 0VOCOKATOGTAATIKE, OgV €0V 0VTOAVOGH VOO LT 1] KOKON 0L
Kot 0V €Qepav GALD VOGTLOTO TTOV VO, LTOPOVGOV VO EXNPEAGOVY TNV 0lVOGOAOYIKT] KOTAGTOGT TOV

0pYOVIGLOV.
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3.5. Kvtrapouetpia poijs

[Ma 1oV Tpocd1opIGHd TV EVOOKLTTAPI®V TPOTEIVOV BepUkov oK e poplakod Bapoc 90 ko 70 kd
OTO LOVOTTOPMVO, KOl TTOAVUOPPOTUPNVO KOTTOPO TOV TEPIPEPIKOV OCIUATOC YPTCLOTOICOUE TNV
nébodo g Kuttapopetpiog ponc. H xuttapopeTpioo pong ¥p1oILOTOmONKE Kot Yo TOV VITOAOYIGHO
NG TPOTEIVIKNG EKPPOUONS TOV VTOSOYEMV TMV YAVKOKOPTIKOEWODV GTO TEPLPEPIKA LLOVOTLPTVE TOL
aipotog.

Amotelel 1EB0OO VAALGTG TOV PLOTKOYNUIKDOV YOPOUKTNPIOTIKMOV KUTTAP®V KOl GOUATIO WV
pe Paon tov eBopioud Kot TV oKESAoT TOV PMOTOC Kot U Pactkn TpobmodBecn to vO PEAETN VAIKO
va givor 6g popen evarwpniuotoc. O 6pog KLTTaPOUETPio. PONG SNAAON OVOQEPETAL OTNV HETPNON
KUTTAP®V KOl TV TPAYLLOTOTOINGN EVOICONTOV TOATOPUUETPIKOV LETPNCEWV GE OELy L0 TTOL PEEL.

O kuttapopeTpng pon|g amotereitan amd 3 Pactkd pHEPN o) To VIPOSVVAUIKO GUGTNLLL POT|G

B) T0 onTikd GVLGTNUA Y) TO NAEKTPOVIKO GUGTNHA AVAALGONG OESOUEVMV.

Single Cell 15755755
Suspension ——— "
Sheath 4
o
a
Dichreic
M .
o e Filters
o
Collection
Optics
1
Ferward
Argon- lon ] Light
Laser i L Scaler Electronic Computer
Detector |—— | amplication|—*| Analysis
Ao D and
Conversion rJl:\.|||:||:.'
Ewova 17 . Amneikoviferor n ué6odog Aerrovpyiag tov kvttapouetpntig porng [176].

To VOPOdVVEPIKG GVOTNNE, TTOL OTOTEAEL TO TPMOTO HEPOS TOV KVTTOPOUETPNTN, amapTileTan
a6 v kevipwkn koyeAida (flow cell), mov dpo g kavdAl pécm Tov omoiov JSEpPYETOL TO
e€etalouevo evaimpnua. MepPdiretar and adpovég puBuiotikd didAvpue (sheath fluid) xon emrpénet

TN PO TOV KLTTAPWV GE LOVIPT| OTaEN HEC® TG VOPOdVVALIKNG eoTioonc. Ta kOTTapa diEpyovTat
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o€ oelpd amd 1o PHYYOG TNG KEVIPIKNG KLWEAIDOG, onpelo 6To omoio diépyetol kdbeta n axtiva laser
TOVL KUTTOPOUETPN T PONG.

To ontTIKé cvoTNO amoTELEL TO BEVTEPO PEPOC TOL KVTTOAPOUETPNTY ponG Kot Paciletor otn
ypron axtivev laser. Kabmg n aktiva laser mpoonintel 1o KHTTOPW, TOV d10TACCOVTOL GE GEPE Od
TO POYYOG TNG KEVIPIKNG KLWEADOC, TPOKAAEITOL GKEDAOT TOV POTOG, AVAAOYMG LE TO KVTTAPIKO
uéyebog (mpdobiog okedacpdg) kol avoAdYm®E He TNV KOKKi®womn Toug (TMAdYylog okKedaoudq).
[TapdAAnia, n xpNoM EWIKOV KLTTOPIKOV OVTICOUATOV To otoio eivan onpacpéva pe ehopilovoeg
YPOOTIKEG Pondd otV akpiBéotepn ovOAVOT TOV KLTTAPIKAOV WO0THTOV PE PAcn TV EKQPACT
avTiyovov ot pepppdvn kot to kuttapdémiacpo. Me v dédevon g oktivag laser amd Tovg
KLTTOPWKOVS TANBLGHOVG Onovpyeitor OEyepon TV @OopIlovcmV YPOCTIKOV KOl EKTOUTY|
ONULOTOG GE GLYKEKPLUEVO UNKOG KOUATOG Yo kéBe pBopilovsa xpmoTiky.

Ta potewvd avtd ofuato cuAAEYovTal amd &va eEEMYUEVO GUOCTNO POTONVIXVEVTAOV Kol
(POTOTOALATANGIOCTMOV Kol S10YETEHOVTIOL GTO NAEKTPOVIKO PEPOS TOL KVTTOPOUETPNTH, TO TPITO
onAodn tunua tov. Edd épovpe v avaivon dedopévev amd ToV NAEKTPOVIKO LTOAOYIGTH TOL
KUTTOPOUETPNTY.

[TAeovektpata ¢ KuTTOpOUETPiog pong elval 1):
*  Métpnon vynAov aplfpod KLTTAP®Y GE GOVIOUO YPOVIKO SAGTNO KOl OVIYVELGT) GTAVIWV

dedopévav (1: 100000)

*  Tovtdypovn aviyvevon 600 LOPEOUETPIKAOV KOl TECCAP®V (1] TEPIGCOTEPMV) TOPAUETPOV

@Bopiopod avd kovtTapo (> 6 TapdueTpol avd KHTTOPO)

* H avdivon péom MAEKTPOVIKOV VTOAOYIOTH] EMTPEMEL TLTOMOINGN TV  KLTTOPIKAOV
minBucuov. Exovpe dnhadn mepiocdtepa amoTeAESULOTO OO PIKPT TOGHTNTO OELYLOTOG,
* AxpiBéotepn tavtomoinon mANOLOLOV UECH  OMOKAEIGUOD AVEMBOUNTOV KVLTTAPIKAOV
nAnfvoumv

* Tavtomoinon kvTTdp®V e TOAOTAOKO OVOGOPOLVOTVLTO.
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3.5.1 Avticouara

To LOVOKA®VIKA OVTIGMULATO, TTOV YPNCUYLOTOUCAUE GTN LEAETN LOG TAV TOVTIKOD EVOVTL avOp®ITOL
Kot omewkovifovrat otov mivaka 4. Ot pBopilovceg ovcieg TOL YPNOYLOTOMGALE Y10 TH) GNHOVOT) TOV
LOVOKA®VIKOV avTicopdtov ftav wobetokvaviky eBopeokeivn (FITC) xoavn gukogpvdpivny (PE). H
xPNOM OLPOPETIKOV POOPILOVGHOY OVGLAV EMTPETEL TNV TAVTOYPOVT AVixVeELST 600 N TEPIOTOTEP®V

LOVOKAOVIKOV OVTICOUATOV LLE KUTTOPOUETPIO pONC.

Mivaxag 4. MovoxAwvike avTiomuoTe TOv YPHOYLOTOGOUE GTHY UEAETH UOS YIO. TOV EVOOKVTTAPLO DITOOOYEN TV

YAVKOKOPTIKOELOMV KAl TIG EVOOKVTIOPIES TPWTEIVES Oeppikod ook.

MovokA®mviko Etrapseia

Avticopa/onpavon

CD33 PE/Cy5 clone WM33 BioLegend, San Diego, USA
CD45 PE/Cy7 clone HI30 BioLegend, San Diego, USA
HSP72-FITC clone C92F3A-5 Enzo Life Sciences USA
HSP90o-PE X16857 Enzo Life Sciences USA
GR-FITC SE4 Thermofiscer Scientific, USA
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3.5.2 IlpwtoK0)40 HETPRONS EVOOKVTTAPIOY TPOTEIVOY Opuikot 6ok ue popiaxo fapog 90 kai

70 kd ue kvtrapouctpio poijg

[IpocBécape oe 100 pl olMiod aipatog, mov petapépoviay anevbeiag 6To EpyasTnPlo LETAE amd TV

ovAoyn og cwinvapro Ethylenediaminetetraacetic acid (EDTA) 5 ul em@ovelakod aviio®uatoTog

CD33 PE/Cy5 (Cluster of Differentiation 33/puéhog tng opddag Swapopomoinong 33) wor 5 ul

empavelokod avticopatatog CD45 PE/Cy7 yia tov doyopiopd Tov KuTtopikod TANOuGuoD tov

LOVOKLTTAP®V KO TOV 0VOETEPOPIA®Y. AKOLoVONCE!

ITpocOnkn 0,5 ml Fixation Buffer (100 ul 4% nopapoppordson oe PBS) yuo
LLOVILLOTOINGT) T®V KLTTAPOV

Endaon 20 Aent®dv Tov S10ADUOTOS GTO GKOTAOL.

dvyokévtpnon ota 3509 yio wévte AemTA Kot amdppLyn VIEPKEIUEVOL

AvachoTooT TOV HOVIHOTOUEVOV KVTTApV e Permeabilization Wash Buffer 0.1%
ocamovivn, 10% FCS kot 0.1% NaN3; ce PBS).yia adénon g SomepoatdtnTog e
KLTTOPIKNG pepPpavng. Apoudoape to Permeabilization Wash Buffer and 10y og 1y
LLE QTECTAYUEVO VEPO.

Enavoldapape to mapamdve Prpa yio dAieg 6o Qopéc.

Apaidon tov avticopotoc HSP90a oe avaroyia 10:1, ypnowonotodpe dniadn 18 ul PBS pe 2 pl

OVTICOUOTOS, COLPOVO LE TIG 00N YIEG TN KOTAGKEVAGTPLOG ETOUPELNG.

[TpocOnkn 5 pl avticdpoatog HSP72- mAb FITC kot 5 pl apoiopévov ovIic®UoTos
HSP90a-PE.

Endaon Eava 20 Aentd o€ Beprokpacio dopatiov.

[TpocOnkn 2 ul Permeabilization Wash Buffer, puyokévtpnon ota 350yg yio mévte
AEMTA KO ATOPPLYT| VITEPKEIEVOU.

Abon tov  epubBpdv apoceaipiov pe 2ml apoiopévon SoADIOTOG YAMPLOVYOV
appoviov.

Enwdon dtoddpartog yio 10 Aentd 610 6KOTAOL.

AxorovOnoe ouyokévipnon ota 350g vy mévie Aemtd Ko amoOpplyn  TOv

VIEPKEIIEVOU.

"Exnlvon dvo opég pe 1ml PBS kot akolovOnoe @uyokévipnon

Enavaiopnon/Aon tov kuttdpov o 500 ul PBS kot pétpnon 6tov KuttopopeTpnT.

(FC 500, BECKMAN COULTER).
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Mo v avédilvon tov amotelecpdtov ypnowwonomoape 10 Aoywspukd CXP version 2 g
BECKMAN COULTER. Apywd, oprofetioape to {ovtovd Aevkokvttapo pe Baon v Ekepoon
tov CD45 kot v mAdyw okédaon [Ewova 18]. AxkolovOnoce doywpiopdc twv tAnbucuaov tov
LOVOKVTTAP®V KOl OVOETEPOPIA®Y HE PACN TN CHUOVON LE TO OVTIGTOLYO HLOVOKAWMVIKO OVTICOUO
[Ewova 19]. Kataypdonke n péon évioon ¢@bopiopod (Mean Fluorescence Intensity-MFI) g
HSP72 [Ewova 20] wor HSP90a [Ewdéva 21] oto povomvpnva Kol OLOETEPOPIAN KOTTOPO
TEPLPEPIKOV aipatos. I'a va daocpaiiotel  ovykplopdtTa TV TGV ™S MFI, vanpye pépuva
v dwtipnon otabepdv tov pubuicemv Tov KvtTapopeTtpnty pons. Ilpoc tov okomd avtd
OlEVEPYOVOOUE TOKTIKO TOLOTIKO EAEYXO TOL OPYAVOL UHE GOULPIODL GUYKEKPIUEVNG EVTAONG

@Bopiopov.

[Ungated] CD45-PC7 / SS

1'3"3“‘_ A:8227%

800- '

6004
)]
)]

4004

200+

D_
10° 101 102 102
CD45-PC7

Ewéva 18. Opiobétnon twv {wviavav Aevkokvttapwy e faon v éxppacn tov CD45 ko v mhayia okédoon.
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~ [AICD33-PC5/SS
10001 poly : 71,63%

ng : 9,51%

10° 10 10° 10%
CD33-PC5
Ewéva 19. ZTKTOYpOLUa 010 WPLOUOD TV TANBVOUWOY TWV HOVOKDTTGPMY KOl ODOETEPOPIAWV.
[mono] HSP-70 [pO'}l’] HSP-70
600+
- 4004
c 1=
= >
Q o
O O IC |
2004 -
O T T
107 101 102 10° 107 10 102 10°
HSP-70 HSP-70
Ewova 20. Iotoypaupo. mpoadiopiopod e uéons éviaons pblopiouod (MFI) e HSP72 ora povombpnvo kou

OVOETEPOPIAQ KDTTOPO. TIEPLYPEPLKOD OILLOTOG.
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[mono] HSP-80

[poly] HSP-90
60+
S 401 =
S | | =
O E O
20+
0- R B
109 107 102 108 108 101 102 108
HSP-90 HSP-90
Ewova 21.

Iotoypopuo. mpoooropiouod g péong éviaong plopiopod (MFI) e HSP90a ora povorvpnva xoi
OVOETEPOPIAQ. KOTTOPO. TEPIPEPLKOD OLLOTOG.
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3.5.3 IlpwtoK0140 HETPHONS EVOOKVTTAPIOS TPMOTEIVIS TOV DITOOOYED TV YAVKOKOPTIKOELOMY UE

KOTTOPOUETPIO POIS

[IpocBécape oe 100 ul ohxov aipotoc, mTov petapépovtay anevbeiag 6To EPYACTNPIO UETA OO TNV

ovAhoyn oe coAnvaplo Ethylenediaminetetraacetic acid ( EDTA), 5 ul emeoaveiokod aviicOUoTaTog

CD33 PE/Cy5 (Cluster of Differentiation 33/uélog g ouddog odtapoporoinong 33) ko 5 ul

empavelonkov avticopatatog CD45 PE/Cy7 yia tov doyopiopd Tov KuTtapikod TANOueuod tov

LOVOKLTTAP®V KOl TOV 0VOETEPOPIA®Y. AkolovONoE:

ITpocOnkn 0,5 ml Fixation Buffer (100 ul 4% nopapoppordson oe PBS) yuo
LLOVILLOTOINGT) T®V KLTTAPOV

Endaon 20 Aent®dv Tov S10ADUOTOS GTO GKOTASL

dvyokévtpnon ota 350 g yio mévte AemTd Ko amdppiym LIEPKEILEVOD

AvoobOTACT TOV HOVIHOTOUEVOY KLTTOpoV o€ Permeabilization Wash Buffer
(0.1% ooamovivn, 10% FCS kot 0.1% NaN3 oe PBS) yio avénon g damepatdTnTog
NG KLTTOPIKNG pepPpdvne. Apardoape to Permeabilization Wash Buffer a6 10X og
1X pe anectaypévo vepo.

Eravolafape 1o mapamdve Prpa yro dAres 600 @opés.

Apainon tov avticopotoc HSP90a oe avaroyio 10:1, ypnoyorotovpe dniadn 18 pul PBS pe 2 ul

OVTICOUOTOS, COLPOVO LE TIG 00NYIES TNG KOTACKEVAGTPLOG ETAUPELNG.

[TpocBésape 10 pl avricopatog GR- mAb FITC kot 5 pl aparopévov avticdpotog
HSP90a-PE

Enwdcape Eavd 20 Aentd og Beppokpacio SwUATIOV.

[TpocOnkn 2 ul Permeabilization Wash Buffer, puyoxévipnon ota 350xg (6mwg Kot
TOPOATAVE®) Y10l TEVTE AETTA KO ATOPPLYT VIEPKEILEVOU.

Abon tov gpubpodv apocpapiov pe 2ml apatopévov SoAdpaTog YAmpLovyov
appoviov.

Enwdon dtoddpatog yio 10 Aentd 610 6K0TAOL

AxorovOnoe ouyokévipnon oto 3509 vy mévie Aemtd Ko amoOpplyn  TOv

VIEPKEIEVOD

"Exnlvon 600 @opég pe 1ml PBS kot akolovOnoe @uyokévipnon

Enavadioivoape ta kotrapa oe 500 pul PBS kot petpiioope otov KuTTOpOUETPNTY

(FC 500, BECKMAN COULTER)
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Mo v avédilvon tov amotelecpdtov ypnowwonomoape 10 Aoywspukd CXP version 2 g
BECKMAN COULTER. Apywd oprofetioape ta {oviavd Aevkokvttopa pe Bdon v Ekepoon
tov CD45 kan v Ay okédaomn [Ewova 22]. Ztn ocvvéyeln, ¥pNnoULOTOIOVTAG TV TOPATAVE
neployn oproBétnong, akorovOnce Soy®PoUOG TOL TANOVOUOD TOV OVIETEPOPIAMV KOl TV
povokuttdpwv pe Baon v €kepacn tov CD33 [Ewodva 23]. Anpovpynocape 1oTOYPOUUo TG
EKQpaoNg Tov avhpdOTIVOL VITodoYEa TV YAvKokopTiKoeWwnV [Ewkova 24] kot tne HSP90a [Ewova
25] ko1 xatoypdonke m péon éviaon @bopiopov [Mean Fluorescence Intensity (MFID] tov
avtiotoyywv @hopilovomv ovowwv. ['a va dwwcpaiictel 1 cvykplowdTo TOV TIUOV TG MFL,
VINPYXE MEPWIVOL Yio Olatnipnon otafepdv TV  pLOUIGE®Y TOV KUTTOPOUETPNTH PONG KoL

OlevepyoDoapE TOKTIKO TOLOTIKO EAEYXO TOL OPYAVOL UHE GOUIPIOD GLYKEKPIUEVNG EVTAOTG

@Bopiopov.
[Ungated] CD45-PC7 / SS
10004
A1 81,00%
200+
v)
)
[] IIII-"'I L T T
107 101 102 10°
CD45-PC7
Ewéva 22. Zuktoypoyyue Tov Tpoaoiopilel to {wvrava Aevkoxbtrapa e faon v exppacn tov CD45 kot tne

TAdGyL0¢ okédoons. Apnvovus eEw amo TV opLoBeTnUEVH TEPIOYT] T, VEKPWUEVA KOTTOPO.
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[A]CD33-PC5/ 5SS

800+

600
w
175)

400

2004

0 T T T
102 10" 102 102
CD33-PC5

Ewéva 23. doywpiopog tov TinBooud twv povokvtrapwy mov givar Getikog aro CD33 (umhé ypapo oprobetnuévy
mepioy) omo tov mAnBooud mwov givar apvytikog. Me mopouoio tpomo dioywpicoue Tov mAnBoouo twv molopoppomopivawy

mov eivou Betikog oto CD33 (mpdovo ypauo oprobetnuévny mepioyn) omo tov minbooud mov eivar apvntikos 1 Exel
aoBevéatepn Exppaoy.

[mono] hGR

30

Count

102

Ewova 24. lotoypauuo Ekppacns Tov avBpidTIVoD VTOOOYEN TWV PAVKOKOPTIKOEIOMY OTA LLOVOKDTTIOPA.
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[mono] HSP-90

60+
T 401
5
O
O
204 }
E : 100,00%
10° o 10?2 10°
HSP-90
Ewéva 25. Totoypauuo éxppoons the HSP90o ota povoritropo.

3.6.0ppovikog mpocsdopiopnog pe TNy péBodo TS YMNUEOPOTAVYELG

Xnuetopotavyswn givarl 1 péBodog mov Paciletar oty mapoaywyn aktivoforiog omd po eEDOepun
wnuikn avtiopaon. H o&edoavaywykny avty avtiopacn mopéyel v evEPYELDL GE €VOl EVOLIUEGO
TPOIOV TO OMO10 Yo VO EMGTPEYEL GE GTOOEPN EVEPYELNKT| KATACTOGT ATOJIEYEIPETAL KOl EKTEUTEL

YOPOKTNPLOTIKY PoTEWN aKkTivoBoAia. H avtidpaon avt mteptypdoetat omd tnv axkoiovdn eEicwon

A+B > [* » [ + axtwvoPolria

omov A kol B ot avtidpdoeg ovoieg kot I'* 10 gvordpeco mpoidv 10 omoio ylo vo EMOTPEYEL GE
oTofePN EVEPYELOKT] KATAGTAOT) OMOOIEYEIPETOL KOl EKTEUTEL PMTEWVY oKTvoPoAia M omoio pmwopel
va aviyvevtel. H ovokevn mov aviyvedel v mapoamdve okTivoPoiion AEyeTon QOTOUETPO

ANUELOQOTOVYOUETPIOG 1] AOVULVOUETPO.
[TAgovekTHOTO TNG XPNONG XNLUEWOPOTAVYELNS CTIS YNUELONVOAVCELS Etvat:

o . evacOnoio, B. Ipoppwkodta, y. Taydmmro pétpnong, 6. AmAEG GLOKEVEC HETPMNONG, E.

Avtidpactipro prn to&ikd pe peyaio xpovo nuicelag (mng e oxéon e To 1I60TOomaL.
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3.6.1 Métpnon koptiloing, tporaktivng kot ACTH

H ovAhoyn aipotog amd toug acbeveic kot TOVg LYIEIG TOV GLUTEPIANPONKOY GTNV HEAETN €Yive
petacy 8.00 ko 9.00 mwu tig mpoteg 48 mpeg amd v ewoaymyn ot ME®. Ta coAnvipla
Stanprdnkay cvvexdg TopaTiopéve kot oe 0poo Béon. Ta deiypato kataydydnoav otovg -80°C
KOl 0 TPOGOLOPIGUAC £YIVE GTO TEAOG TNG LEAETNG Yo OAa TaL delypata padl.

Ta emimedo kopTlOANG o©TOV 0pd VWOAOYIGTNKOV HE OavTOy®VIOTIKN MHEB0do Evivpo-
OVOCOYNUEOPOTAVYEWS HE TV ypnon tov oavaAivty ADVIA Centaur Immunoassay Analyzer
(Siemens Healthcare Diagnostics, Tarrytown, NY, USA). O npoodiopiopdc koptiloAng ue ™ uébodo
avt elval  €vog  aVTOY®VIOTIKOG TPOGOIOPIoUOS 7OV YPNOUOTOlEl  Teyvoloyia  dueong
ynueoeotovyelog. H koptildAn 610 delypa mov ypnoionomoape avioywviletal T onUacuévn pe
€0TEPA AKPLOTVIG OTO AVTIOPAGTIPLO Y10 OEGUEVGT] GTO TOAVKAWMVIKO avTiIGmLO ovTL-KopTILOANG
KOVVEALOD 61N otepéa eAcT. To moAvkAoviKS avticopa avti-KopTti{OANng KOLVEALIOD dECUEVETOL GTO
HOVOKAMVIKO OVTICOUO OVTI-KOUVEAOD TOVTIKOV, TO OTOi0 €ivol OHOLOTOAIKE GLIELYUEVO pE
TOPOUAYVITIKG COUOTIONN 6E GTEPEN PAOT). YTAPYEL AVTIOTPOPT GLOYETION UETAED TNG TOCOTNTOGC
KOPTWOANG TOV UEAETOVUEVOL OElYHOTOG KOl TNG TOGOTNTOS TV GYETIKMOV LOVAS®MV (OTOS TOL
aviyvevetal ond 1o cvotuo. H pébodog mov ypnoomomcaple HETPO GLYKEVIPMGELS KOPTILOANG
otov opd péxpt 75 pg/dL kot n avodvtikn evaicOncio g pebddov givar 0,20 pg/dL.

Ta enineda mpoloktivng o©TOV 0pO VLIOAOYIGTNKOV HE OVOCOYXNUELOQMOTOVYEW 000 BécemV
(two-site sandwich immunoassay) e v xpnon eniong tov avaivti ADVIA Centaur Immunoassay
Analyzer. H ovokevacio mpoToyevdv — avTidpaotpiov  mov  YPNOUOTOMOUUE  TEPLEiYE
avtwpaoctiplo Lite amotehodpevo amd TOAVKAMVIKO OVTICOUO OVTI-TPOAUKTIVIG aiyog oUOCUEVO
pe eotépa axpdivng o€ puBuotikd dtdlvpa pe alidto tov alotov kot cvvnpntikd. H oteped @don
AOTEAOVVTAY OO LOVOKAMVIKO OVTICOO OVTI-TPOANKTIVIG TOVTIKOD OUOIOTOAKAE GULELYUEVO e
TOPOLAYVNTIKA copatidn o puOuioTikd dtdAvpa pe otabepornomtéc tpmwteivng alidlo tov vatpiov
Kol cuovtnpnTikd. o v wpoiaxtivn, N avaAivtikn evacOnoio g pneddoov Nrav 0.3pg/L ko to
evpog Tipav 0.3 pg/L -200 pg/L.

O mpoodopopdg g ACTH mhdopotog mpaypoatomombnke pe  otepedc  @OAong
avtaymvieTtiky pébodo évivpo-avocoynuetopmtavyetog (Solid-phase competitive chemilluminescent
enzyme immunoassay) pe v ypriion tov avoivti Immulite 2000 Immunoassay Analyzer (Siemens
Healthcare Diagnostics, Tarrytown, NY, USA) ocOppova pe 1ic odnyiec g KATOGKELAGTPLOG

etoupeiag.
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3.7 Enzyme Linked Immunosorbent Assay (ELISA)

H pébodog g ELISA mov meprypdonke mpdtn @opd and tovg Engvann and Perlmann eivon pua
tayelo kot gvaicOntn péBOSOg yww TNV aviyvevomn Kot TNV TOGOTIKOTOINGT €VOG OvVTLyOVOL
YPNOUOTOIDVTOG £va cLVOEdEUEVO e Evivpo avticopa [177]. H ouvdeon avitydvov aviioduatog
aroterel v Paocikn apyn Aettovpyiog g ELISA kot 1 ocvykévipmon tov aviicouatog kabopilet
mv evaenoia Kot v edkoéTNTA TG HEBGSOL. H Yopnynomn 1ov aviio®dUaToc Umopet va yivel pe
SPOPETIKOVS TPOTOVG SNULOVPYDVTOG TAPOUAAAYES TNG HeBdSoL.

Yvuykekepléva, €va avticopo umopel vo evobel oe éva axwvntomomuévo o€ TpiPAio
avtydvo auecoa, teyvikn mov ovopdletat apeon ELISA [Ewova 26].

Ye GAleg mepurtdoelg pmopel vo ypnolpwonomBel €vo de0TEPO AVTICOUA TPOKEUEVOL VoL
evioyvOel To oo TOV IMNUOVPYELTAL OO TNV OPYIKN VOGN AVTIYOVOL - OVTICOUOTOC, TEXVIKT OV
meprypaoetal o¢ ppecn ELISA.

H tpitn teyvikn, mov ovopdletar cdvrovrtg ELISA, PBoaciletor otnv aviyvevon tov
CUUTAEYUATOG OVTLYOVOL OVTICOUATOS omd €vo dgvutepo cvlevypévo pe éviopo oviticopa mov
avayvopiletl £va S10POopETIKO OVTLYOVIKO ETITOTTO TOV OVTLYOVOV.

Mo tétaptn popen, emiong yvowot) g avtoywviotikn ELISA, ypnowomotel éva piypo
OVTICOUOTOS - OvIIYOVOL KOl €AED0Ep OVTIGOUOTA GE LYPN @Aon Kot OAANAEmOpd e
axwntonompéva g Tpiia aviryova.

O\ec or mapoarrayég g pebodov yapaxtnpilovion amod:

0. TNV TPOGOEGT Kol OKIVITOTOINGT| OVTIYOVODL 1] AVIICOUOTOS GE GTEPER EMPAVELN
(avocompoopoenon)

B. v xpMon avTicodpatog mov eivat cuvdedepnévo pe Eviopo

Y. TNV TOGOTIKOTOINGY TNG OAANAETIOPAONG OVILYOVOV-OVTICOUOTOS UE TN YPNOTN YPOUOYOV®V
VITOGTPOUATOV

0. 0 VIOAOYICUOG YIVETOL LE TNV YPNOT KOUTOANG avapOPES YPNOLUOTOIMVTOS TPOTLTO OLOAV AT

(standards) yvootig cuykévipmong og KaBe oppovn
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A. Eppeon ELISA
A
ExmAvon ExmAvon .
Axumromoinon TIpoocOnkn ToooEnkn TIgooBnjkn
avTrysvou AVTLTWRATOS avTL- UTIOCTQWMIATOS KL
AVTIOWHATOS uétonon
- TIQAYOUEVOU
B. sandwich ELISA £YXQWHOU TIQOLOVTOS
— '
ExmAvon ExmAvon ExmtAvon
Axuwmromtoinom TIoooBrjxn Ti0oc TIgooBnkn TIpooOnkn
OVTIOWRATOS pétonon ovevypévou UTIOCTQWHATOS KL
avTiyévou pe evivpo HETENOM TIXQAYOUEVOL
bev ) £VXQWHOU TIQOLOVTOS
B. Aviavwviotikn ELISA ail:?d?;ato; YAROH R
T
///7'_/_ e \V\\
]
Vi
1] 7 =
E-:du;cml ; ExmAvom of Exmivon
T | ~ |
AVTITWORATOS KE & ”"‘f*'""/ I ArL S RN
TO HETQOUHEVD ToooOnjkn ueiypaog TIgooEnkn TIgooEnjkn
aviryévo QVTLIYOVOU-XVTITWHRATOS T ouvlevypévou ue UTIOOTOWMUATOS KAl
QX VNTOTIONHEVO AVTLYOVO évlvuo devtzgov HETONOM TIAQAYOREVOU
AVTITWRATOS £YXQWUOU TIQOLOVTOS

Ewova 26.

82

2ANUOTIKY OTEKOVION TV oTadimwv TV dopdpwv poppnv ELISA a. éuueon f. sandwich ELISA 7.
avraywviotikny ELISA

(zpomomomuévo omé Goldsby, T.J. Kindt, B.A. Osborne, J. Kuby, Immunology)
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3.7.1 Kvtropoxkiveg
Ta enineda kvtrapoxvav IL-6, IL-10 kot IL-17 vroroyiotnkav pe v pébooo e ELISA and ta

vrepkeipeva mov elyav tomobenOel otovg -80°C cvuemve pe TIG 00NYieg TG KATOUOKELAGTPLOG

etarpeiog (Invitrogen Carlsbad, CA, USA).

3.7.2. llpwreivikn éxkppoon HSPI0 ko HSP7 2o,
H npoteivikn éxppaon tov HSP90 kot HSP72a 6tov opd/mAdopa vtoloyioTnke He avoocoEVIVUIKT

puébodo ELISA pe dwbéoyo gpmopikd kits kot cOp@@vo pe Tig odnyieg TG KOTOOKEVAGTPLOG
etarpeiog (Enzo Life Sciences-Lausen, Switzerland). H apaioon towv derypdtov fitav 1:25 yio v
HSP90a kou 1:1 yuu Tqv HSP72. Xe kd0e puxpoxvyerida g ELISA mpootédnke opdc tov Kdabe
acfevoig Kol TO YvoOoT®V cvykevipooewv Ogtypo g HSP. Agod mponynbnke éxmivon yuo
ATOUAKPLVOT TV U] CLUVOESEUEVOV OVGIMV TPOCTEONKE TO €101KO TOAVKAMVIKO OVTIGOUA Yo TNV
HSP90a 1 HSP72 1o omoio Mrtav cuvoedepéva pe OdAvpo pagovidikng vrepoieddons. H
eotopéTpnon tov delypatog £yve ota 450 nm. Ot evocnocieg tov aviyvedoewv Ntav 90 pg/mL yo
mv Hsp72 ot 50 pg/mL yw v Hsp90a. Ot enwdoelg mpaypatomomdnkov ce Beppokpacio

dopartiov.

3.8 Merétn emmédv EKQPACTG TOL YOVIOIOV TOL AVOPAOTLYOL VTTOJOYEN TOV YAVKOKOPTIKOELODV

O vTOAOYIGHOG TNG YOVIOLOKNG £KPPOCNC TOV avOpPOTIVOL LTOSOYEN TV YAVKOKOPTIKOEWOMY EYIVE
ue v péBodo ¢ oAvcdmTNG avtidpacng moivuepdong mpayuatikod ypovov (real time-PCR). H
real time-PCR mpayupatomombnke pe v ypron tov Light Cycler 480 Probes Master Kkit,
YPNOYLOTOIDVTAG EKKIVNTEG KO 0VIXVELTEG €101KA oyedtaspévous yia ta yovidtw NR3C1 (GRa) kot
RPLPO (mwov ypnoporombnke og yoviolo avapopdc) oe cvotnuo Light Cycler 480 (Roche).

Ewdwotepa, n dadikacio mov akorovdnOnke mepidapPave ta e€ng otdoa:

=  Anopovoon RNA and meprpepikd aipa pe xpnon TRI Reagent

= YHvOeon cDNA and RNA pe v pébodo g avtiotpopng petaypaepng

" Ymoroyiopog tov emmnédwv ékepoaons tov hGRa pe v pnébodo e aAvcidmmg avtidopaong

TOAVUEPACTC TPAYLLATIKOD YPOVOUL.
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3.8.1 Amopdvwon RNA and mepipepikd aipo

H emrtoyng amoudévmon kabapod kot axépatov RNA mpodmobéter v emituyn didomacn TV
KLTTOp®V, TNV amevepyomoinon g dpdons twv gvdoyevov piiovovkieacav (RNase), kot tov
kaBapiopd tov RNA and DNA kot mpoteives. To RNA eivan dwaitepa evaicOnto oe amoddunon Kot
pénel vo. AapPavovtal 1o vpEG TPOPLALEELS KOTA TV OTOUOVMGT TOL. AVTEC mepAappdvovy v
YPNON OTOCTEPOUEVOV YOVIIOV, OTOCTEPOUEVOV OVOADGIU®OV KOl TNV TPUYUOTOTONCT TOL
TEWPANATOS GE YDPO oL elvar amaiiaypévog amd RNAceg. Xnv mopovca perétn n amopdvmon
RNA om6 olkd meprpepikd aipa mpayuatoroidnke pe TRI Reagent (Ambion, Austin, USA)

COLPMOVO. LE TO TPOTOKOALO TNG KATAGKELAGTPLOS ETOPIOG.

3.8.1.1 Awouovwon RNA ue TRI Reagent (Ambion, Austin, USA)

[Tpdkertar yroo po amd TG AmMOTEAECUATIKOTEPEG TEXVIKEG Yo TNV amopdvmorn oAtkov RNA kot i
dwdkaocio eivar g€ioov amotedecpatikny v ™y amopovoon RNA popiov, 6Aov tov tHnov Kot
pnkovg amo 0,1 émg 15kb. Oempnticd 1o RNA mov mpokbvmtel eivor aBwkto, pe kaboAov 1 eAdyiotn
emporvvon and DNA 1 tpmteives.

To TRIzol, givor éva opoloyevég StdALHO QOIVOANG KOl 1G00EI0KVAVIKNG Yovavidivig To
omoio TavTOYPOova, opoyevomolel o Prodoyikd VAIKA kot amodopet Tig mpwteiveg [Ewova 27]. H
TPOCGONK YA®POPOPHIOV TPOKaAEl  SlOYOPIGUO QAGEWV, OTOVL Ol MPWOTEIVES TMEPEXOVTAL GTNV
opyavikn @don, to DNA oty evoidueon kot 1o RNA mapapével otny voatikn edon. Emopévmg, to
RNA, 10 DNA «ot 01 IpoTEIVEG UTOPOVY VO ATOHOVOOOLV TAVTOYPOVa amd £vo LOVO dElyLol Kot £TGL
npokvmtel Ko 1 ovoposioo TRIzol. H amopdvwon pe TRIzol givorl eniong amotelecpatikny yloo v

amopdévmon pkpmv RNAs, 6mwg too miRNAs kot ta piRNAS.

aqueous phase: RNA
interphase: DNA

Ewévo 27. Awoywpiouog pdoewmy ue v npocdnkn yAwpopopuiov.
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3.8.1.2. Illpwtokoiio amouovwons RNA ue TRI Reagent
H dwdwoacio g amopdévoone mepthapPaver ta otddo. o. g ADONG AELKOKVLTTAP®OV [. TOV

S ®PIGHOV GAce®V Y. NG Katakpnuviong RNA d. g ékmivong RNA kot €. TG emavadtdAvong
RNA.

- H Mo Aevkokvttapav Eywve pe tpoodnkn 800ul TRIzol og 200l oAkd aipa.

- O dywpiopog eacewv Eywve pe mpocotnkn 0,2ml yYAopoedpuiov, akorobOnoe Evrovn avauén yio
15sec, swatpnon detypatog otov mayo yo 10min kot puyoxkévipnon ota 14000rpm otovg 4 °C y
15min.

- H xataxpiuvion RNA éywve pe petapopd e vdatikng edaong o€ kabapd cwinvaplo, tpocHnkn
500ul mayopévng wonpomavoing, évtovn avapuén tov delylaTog, TOPOUOVE] TOV UELYHOTOS GTOV
ndyo vy 15min, @vyoxkévipnon ota 14000rpm otovg 4°C yw 15min kot oamopdkpuven
VIEPKEIPEVOUL.

- T v ékmivon mpocBécape 0,5 ml wayopévng abovoring, &ywve euyokévipnon oto 7500rpm
otovg 4°C 1o 8min, amopdkpuvon g abavorng kot Eava puyokévrpnon ota 14000rpm ctovg 4°C
v 30sec. AkoAoVONGCE OMOUAKPLVON TOL VLAEPKEIUEVOL KOl OlaTtipnomn Tov 1NUOTOS OF
Oepuoxpaocio dopatiov £mg dtov eEatotel teAeimg n abavorn.

- H emavadidivon RNA éywe pe mpoonkn 20ul DEPC H,0.

3.8.2  YmoAoyiopdg g kabapotnrag kot kabopiopndc tov RNA and DNA

Ta voukAeikd o&€a £xovv TV 1010TNTO VAL ATOPPOPOVV TO VIEPLDOESG P®G. H mocdtnta tov RNA mov
nePEXETOL G €V VOOTIKO OLGAVIO UITOopel VO VTOAOYIOTEL e HETPNOT TNG ONTIKNG kabopdtnTag
(Optical Density, OD) e prxog xopatog 260 nm ODggp pe d£d0UEVO OTL TOL VOUKAETKA 0&Ea Exovv
T0 péyloto pvlud amoppdPNoNG GE OLTO TO UNKOS KOUOTOS TNG LREPUDOOVLS axTivoBoiiag. Ot
TPOTEIVEG ATOPPOPOVV TO VIEPLDOES PG e HEYIGTO pLOUO amoppdenong ota 280 nm. O Adyog g
amoppoéenong ota 260 nm mpog v amoppdenon ota 280 nm pmopel va ypnopomomnBel wg deiktng
¢ kabapotntoag Tov RNA mov amopovadvovue. Kabapd napackevdopota RNA éxovv Adyo OD g0/
OD2gp=2, ev®d Adyog 1,7-2 Bewpeitarl wavomomrtikng otabepotntag. Tiwég Adyov pikpoTEPES Ao
avtd delyvouv OtL VILAPYEL TPOSUIEN amd TPMTEIVEG 1 POVOMKEG EVAOCELS.
2V mopovca LEAETN Yo Tov Kabapiopd and mpoopielg DNA ypnowomomOnke kit RQ1

RNase-free DNase tn¢ Promega coppova pe 1o tpotékoiro g katackevdotpiag etaupioc. H RQ1

Rnase-free DNase eivat pia 0eo&vpifovovkiedon n omoia emdyel TV TéEYN TOG0 LOVOKA®V®OV OGO
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Kot dikhovov adlvcidwv DNA cg oAryodeo&upiBovovkieotiown kabe Eva amd T omoio pépet

elevbepo 10 37 VOPOELAIKO TOL AKPO.

3.8.2.1.7IIpwrokorlo kobopiouod RNA ané DNA ue RQ1 RNase-free DNase kit (Promega)

RNA (C:2ug/ul) 1-8ul
RQ1 RNase-free DNase 10x Reaction Buffer 1ul
RQ1 RNase-free DNase (1u/ul RNA) 1ul
H20 x0B0pd amd voukiedoes (§og tehkd 6yko 10ul) 7-0ul

Endaon otovg 37°C yio 30min
[IpocOnxn 1pul RQ1 Stop Solution dote va dakomel | avtidpaon

Endaon otoug 65°C yio 10min dote va anevepyomomBel to Evivpo

3.8.3. [Tapaockevn) cDNA ond to RNA pe v pébodo g avtictpopng LETaypapns

Avtiotpogn petaypaen ovoudletor n oOvOeS HOG GLUTANPOUATIKAG alvcidag (complementary)

DNA, cDNA ypnowomoidvtog wg untpa 1o RNA. H avtidpaon avt) katadvetor and to éviopo

avtiotpoen petaypagdon. H odvbeon tov cvpuminpopatikod RNA ot pehétn pag éywve pe mmyv

ypnon tov Transcriptor High Fidelity cDNA Synthesis Kit (Roche Diagnostics GmbH, Manheim,

Germany) akolovBdvTog T 00NYieg TG KATAGKEVAGTPLOG ETALPEINS.

3.8.3.1 llpwtokoiio mopookevns cDNA omo to RNA e avtiopoon avtiotpopng Uetaypopoons

[Tpootébnkav 60uM toyoiot exkwvntég (Random Hexamer Primer), 20U avactoAéa g
RNoaong ( Protector RNA inhibitor), 1 x pvBuiotikov dtodlvpatog (Transcriptor High Fidelity
Reverse Transcriptase Reaction Buffer), 1uM am6 ké0e olryovovkieotidlo, 10U tov evidpov
™m¢ avtioTpoeng petaypopdong kat 100 ng oltkod RNA og tehkd dyko 20ul.

Etowdotnke petypa yio 1o chvoro tov avidpdoeny KaOe melpauotog.

Endaomn otovg 29 °C mpokeiuévou va yivel o vPpidioudc Tav ekKivijtdy.

Endoon otoug 48 °C yia 60 Aemtd pe 6tdxo v dnuiovpyio tov copminpopatikod DNA,
Amevepyomoinon g avticTpoeng petaypapdong o€ Oeppoxpacio 48 °c v 60 min.

Mo v aAvcdwt) avtidpaocmn moivpepdong ypnoyorotovpe 1 - 5 pul and 1o Tpoidv g avtidopaong

o€ 50 pl tehMxod dykov.
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3.8.4 Baowkd cvotatikd aAvcidmTNG avTidpaons TOAVUEPACNC

Ta Pacikd cvotatikd wov ypnoyorotovpe yuo v devépyela g PCR eivan

A. DNA molvpepaon. H DNA moAivpepdon eivoan €va évlopo mov pmopet vo cvvBéoer CDNA
YPNOUOTOIDVTOC G ekpayeio éva povokiwovo poplo. H Taq moAvpepdon €xet amopovmbei and to
Oepuoeiro Poaktplo Thermus aquaticus, Topapével SpacTikn o€ VYNAES Bepprokpacieg Kot cuvOETEL
véa aAvcida pe kotevboveon 5°-3°.

B. OMyovovkieoTiotkoi ekkivntés. Ot exkivntég (primers) givor ocvuvOetikd olyovovkAieotiow 18-
30 Baoewv, ot omoiot £yovv cvumAnpopatiky doun pe o DNA 61dy0 Kot oplofetovv 1o Tunipa mov
TPOKELTOL VO TOAAATAAGLACTEL.

I'. NovkAiegotiota. Ta ypnoiponotodpevo VOuKAEOTIOW 6TV 0AVGIOMTH aVTIOPOoT TOAVUEPHOT
TPOYUATIKOV XpOVOL givor Tpiomc@optkd deovpifovovkieotiotn (ANTS).

A. PvOmotiké tdiopa avriopaocng. To puBuiotikd didhvpa g aviidpaong cuvterel otnv
drtnpnon wavikdv cuvinkov pH kot addtov yua Bedtictonoinon g aviidopaons. Ta wovta Mg++

7oV TEPLEYOVTOL amoTeELOVV Pacikd cvumapdyovia g DNA molvpuepdong.

3.8.5 Aot avtidpaot TOAVUEPEONG TPUYLATIKOD XPOVOL

H teyvikn ¢ real time- PCR Baociletar oty evioyvon pog odiniovyiog DNA, pe v puébodo tng
0AVCIOMTNG  avTIOPOONS TOAVUEPAONS, OVIXVEDOVTOG TOPAAANAO TO TOPOYOUEVO TPOIOV OE
TPOyUATIKO YpOvo, oe OAN TN Odpkeln g avtidpaong. H aviyvevon avt) oe mpaypatikd ypovo
emruyybvetar pe v xpnon e0oplloviov YpOOTIKOV oL &ival €TEPOKLKAIKOL 1 apopoTiKol
VOPOYOVAVOPOKES KOl EVOOUATDOVOVTOL GTNV GAANAOLYI0 TOL EVIGYVETAL.

H oavtidpaon moAlamhaciocpod  mpayuatikod ypdévov  tov  moapayopevov  cDNA
Tpoypatonotleital oe Tpia otddo Onwg kot oty khaooikn PCR. Ta otdda avtd etvor:

A. Amodratagn: ot dvo odvcideg DNA amodiatdccovial otovg 90-95 °C
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ATIOATATAEH YBPIAIZMOXZ EKKINHTOQN EINIIMHKYNXIH

i iy
75 = 5
s

gl =
| FHL

3

Ewéva 28. 276010, 0AVOIOWTHS OVTIOPATHS TOLDUEPC.ONGS TPOYUATIKOD XPOVOD

B. YBpudopdc skkivnrdv. e Ogppokpaocieg 55-60 °C yia 30 sec-1 min ot ekkivntég vppidiCovron
0TI GUUTANPOUATIKES TOVS OAANAOVYIES.

I Empikvven: H Taq molvpepdom empuniover v oivcidoa tov DNA  ypnotipomoidvrog
TPLPOGPOPIKA de0&Vp1ovovkieoTidta.

Avodog ¢ Oeppokpacioc og 90-95 °C anodiotdooet 1o dikAmvo puopto DNA kot £vag véog khkhog

amodldtaéng - cuvleong Eekvd. Oempntikd e kdbe KiKAo dimhactaleton o DNA.

3.8.6 ®Oopilovoeg YpwOTIKES.

O1 pBopilovoeg ypwotikég Tov ypnoiponotovvtar oty PCR dakpivovial og e101kég Kot pn e101KEG.

Xng un edikés ypwornxés nepthappdvovior or SYBR Green I kv EvaGreen. And t1g mo
ovyvé ypnoporoovpeves givor 11 SYBR Green 1 mov amoteiel @Bopilovca ypwotikny mov
evoopotovetol o€ dikhmvo popto DNA (dsDNA). Baoikd mieovéktnua g ypnotponoinone SYBR
Green | amotekel m dvvatdTTa décpevong e omolodnmote Cevydpt ekKvnTadv, KaioTdVTOS ™
péBodo avtr okovopikn. Kopro petovékmmpua amotehet 1 cOVOESN TG XPOOTIKNG 0 OAa Ta diKAwval
popre DNA mov mapdyovror xoatd tnv @dacn evioyvomng, oonyoviag ocvyvd o€ Aovlacupéva
OTOTEAECLLOTAL.

O e10ixég ypwaonikég elvan mpocsdedepéveg oe pikpd popa DNA kot vBpidilovrar 6to yovidlo
oT10X0 ovapeso otovg 000 ekkivntés. Xwpilovior oe 3 kotnyopie avdioyo e TOV TOMO TOL
@BoploeOpPOL HOPIOV TOL YPNGLOTOOVY a. aviyveLTEG ekkivnong (Scorpions, Amplifluor®) f.
aviyvevtég vopoivong (TagMan, Snake assay) kot vBpdocpod (Hybprobe , Molecular Beacons) vy.

avaloyo voukAeikdv o&Emv (Plexor™ primer, Tiny-Molecular Beacon).
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Yy mapoboo peAETn ypnolwonomdnke mn teyvoroyia towv Taqman probes [Ewdva 29]. Ou
avyvevtég vopoAvong Tagman avakaAvEONKov To 1991 Ko givar oAtyovoukAeoTidla To. OOl GTO
5" dxpo tovg £xovv Eva eHoPLoEOPO LOP1Lo Kot 6TO 3 AKPo TOLg £Y0LV Eva LOPLO TOV EUTodilel TV
exkmounn eBopiopov. Xe didAvpa, o eBopiopdg amd to POOPLOEHP10 HOPLO KATAGTEAAETOL, AGY® TOL
Kataotoléa eBopiopod mov vdpyel oto 3’ dkpo. Katd tn edon g empnkuvong, o Tpocdedepnévog
aviYvVeELTNG LOPOAVoNG ekeLAILeTor Adym 1ng 53" ewvovkieotdoikng oOpdong g Taq
oAV UEPAOTC, amoywpiletal amd Tov KaTasToAéd pOopiool Kot exkméunet Bopioud. H pétpnon tov
@Bopiopov Tpaypatomoleital og KaBe KOKAO Kot 1 avEnom Tov Oopiopov aviietolyel oty avénon

TV Tapayopevov popiov DNA.

@6Bopropépo pépiro Karacrolzas @Bopiopov

Ipéobiog =xxavnTis O o
B =3

s [ j=

Q

5°

3
-— .
S5

OricBioc sxxvnTiS

Ewoéva 29.
Arodoyixd oradia exmourns phopiouod ue v ypnon twv Tagman probes.

Katé ty paon e emunkuvens, o mpocoedsuévos aviyventhe vdpolvans expuliletar Jbéyw e 5~ -3 7 efwvovkisotidikic

opaonc e Taq moivuepaons, amoywpiletal amé wov kotaotoléa plopiouod koi exréuner pBopiouo.
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3.9 XvvOnkeg extéleong Real-Time RCR.

Ymv mapovco perétn  ypnoipomombnke to LightCycler® 480 Probes Master Kit (Roche) kot o
Oeppikog kvukromomtg LightCycler® 480.
Ot ekkvntég mov ypnopomombnkay ywoo to NR3C1 kot ywo 10 yovidowo avagopdc RPLPO

anewoviCovtal 6Tov Tivaka 5.

Mivaxag 5. AAnlovyio ekkivntav Kot cOVORKES TPOYUATOTOINONS THS OAVGIOWTHS OVTIOPOTHS TOAVDUEPLONS
TPOYUATIKOD YPOVOD.
Exxwntig AlMhovyio Yppwdoro Empijkov  Ap1Opédg
inon on KOKA®V
hNR3Cla [ 5’TATgCATgAAgTggTTgAAAATCTCC3 60°C: 100 72°C: 10 45
AemTdl AemTal
CEGEN A 5’-ggTATCTEATTggTgATgATTTCAC3®  60°C: 10 72°C: 10 45
Aemta Aemtd
hNR3C1 FAM FCATCTCggggAATTCAATACTCATQgTC 60°C: 10 72°C: 10 45
TT-BBQ Aemtd AEmTA
RPLPO S 5’-CTCTGGAGAAACTGCTGCCTCATA-  60°C: 10 72°C: 10 45
3’ AemTdl AemTdL
RPLPO A 5’-GACTTCACATGGGGCAATGG-3’ 60°C: 10 72°C: 10 45
Aemtdl AgmTal
RPLPO FAM AGGACCTCACTGAGATCAGGGACATG 60°C: 10 72°C: 10 45
T-BBQ Aemta AemTd.
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3.10 M£00d01 T060TIKOTOIN GG OTOTEAECUATOV

H mocotikonoinon towv amotehespdtwv pmopet va yivel pe amdAutn 1 oxetikn nébodo

Amoivty mocotikomoinon
2y omdAVTN TOGOTIKOTOINGCT YPNOOTOEITOL ol TPOTLAN KOUTOAN, M omoio dmpuovpyeitot
VTOPBAAAOVTIOG GE OALGLOMTY OVTIOPAOT) TOAVUEPAONG OElypota 7ov €yovv Yvmotod oaplud
AVTLYPAP®V TOV YOVIOI0V TOV TPOKELTAL VO, TOCOTIKOTOOEL.

2YETIKY TOCOTIKOTOINGN
H oyetin moocotikonoinon Paciletoar 6tov mpocsdopicud g Ekepacng evog yovidiov 6tdyov og
oxéon pe éva yovidlo avagopds. H oyetikn mocotkomoinon dev amattel tnv mapovsio mpdtumng
KOUTOANG Kot ®¢ YOVidlo avagopds umopet va ypnoytoronfei omoodnnote e yvootn aAinAiovyio.
[Na va kaBopicovpe v avaroyio Tov yovidiov otdyov o GYEoT HE TO YOVIOO avapopds £yxovv

ypnoorom0el ddpopa padnpatikd povtéda. To TAéov ypNOIUOTOIOVUEVO Eival TO

R = 2_[ACp Setypatoc—ACp yovidiov avapopdc]

R = 2_[AACp]

2V Topovca PHEAETN 1 OVAAVOT| TOV ATOTEAECUATOV TTpoypaToroOnke pe ) pébodo mpoTLIT®V

koumvoAov (Standard Curve method).
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4 XroatoTikn eneepyocio

Ta amoteléopota Tapovstdlovion ®¢ SIAUESES TYES (E0POG TILDV) Y10 GLVEXEIC LETAPANTES Kol MG
ovyvoOTNTEG Yoo Katnyopikée petaPintéc. Ta amoteléopatao TG GTATIOTIKNG avAAvong £ytvay e
xpnon tov SPSS software (version 22.0, SPSS, Chicago, Ill). H obykpion peta&d tov opddwv €yive
LLE TN UN TOPOUETPIKN avdAvon Yo ave&aptnteg petaPAntég pe ) ypnon tov Kruskal-Wallis test. H
OVYKPIOT] OA®V TV SUVATOV S0POPDOV OVALEGH OTIC OUAOES EYIVE LLE EK TMOV VOTEPWOV GLYKPIGELG
(post hoc) Dunn’s pairwise test pe Stopddoeic Bonferroni yia to Kruskal-Wallis test kon to y° (H?)
TPOGOPHOGTNKE Yio Vo VIToAoYicel o péyeboc amotehéoparoc (effect size W?= H/n-1). To péyeboc
QTOTEAEGLOTOC Y10l TO x2 VTOAOYIGTNKE ¥pNCILOTOLDVTAG TOV dgikTn cvvaestog Cramer’s V. Meta&o
TOV OHAd®V, Ol GLYKPIGEIS €yvay UE TO x2 Y0 KOTNYOPIKES HETOPANTEG KOl LE TOV GUVIEAEGTN
oLGYETIONG Spearman yia cvoyétion petald dVvo cuvey®v petafAntaov. o vo ekTiuncovpe v
TPoyvOoTikn afla, vmoAoyloape TNV EMEAVEW KATO ONO TNV KOUTOAN YOPOKTNPIGTIKOD
Aertovpykov 0éktn (AUROC) yio petafintég mov d€@epov onuavtikd peta&d e ouddos TtV
ONTTIK®V 060evOV KoL TG OUASAG TMV TOAVTPAVUATIOV 1] LETOED EMIOVTOV Kot U emEOVIOV 6TV
voopdda TV onmiik®v acBevav. o v mpoyveotiky oio g onyng M g Ovnromtog
ypnowonomoape fropdpla ta onoio cuoyetiCoviav onuaviikd petald ToVg GTIG CLGYETICEIS KATA
Cevyn. Osompnoape OTL 1 EMPAVELD KATO OO TNV KAUTOAN YOPOKTNPIOTIKOD AEITOVPYIKOD OEKTN
(AUROC) >0.8 ¢ KAWIKE onpovtiki, €vd ol 100VIKEG TIUEG OlWPIoUOD VTOAOYIGTNKOY
ocvvdvalovtac v peyaidtepn evatodnoio ko dikodTTo (LEB0dog Youden Index). Ymoloyicapue
emiong ) Betikn Ko apvntikny Tpoyveotikn a&ia. Atapopéc katd (evyn Yo cvveyeig petafintég ota
il dropo avaivdnkav ypnoipomolidviog to Wilcoxon signed-rank test. To Oplo oTOTIGTIKNG

ONUOVTIKOTNTOG OVALESH OTIG Opddeg opiotnke Yo p < 0.05.
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INLAIIOTEAEXMATA
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5.1 Anquoypagpixa ototyeio ka1 o1apopés UETOLD TV OUCODYV UEAETHG

Agv VIPYOV OTOTIOTIKO CNUOVTIKEG OPOPES oTOoV apldud OTOU®Y Kol To QUAO UETOED TV
acBevov pe onyn kot vyliov eBelovidy. AvTifETmE, VINPYE OTATIOTIKA GNUOVTIKY] O10popad GTNV
nAkio peto&d tov mapamiveo opddov (Ilivakag 6). Ot nAikieg tov molvtpovpotiov pe SIRS dev
JEPeEPAV MG TPOG TIG AALEG 0VO OHAdES, VIMPYE OUMG CTATICTIKA OMUOVTIKY d10popd MG TPOG TO
@OAO o€ oYéon Le ToVg €0EAOVTEG.

[Tévte aoBeveic amd ToVG TOALTPOLUOTIEG KOTEANEAY KATA TN SLAPKEWL TNG VOonAEiog 6T
ME®, evod and tovg acBevelc pe onyn katéAnéov eikoot évag ocvvolkd. Onwg avapevotav, ot
onntikol acbevelg voonievnkov TOAD HEYOADTEPO YPOVIKO OICTNUA GE GYECN HE TOVG
TOAVTPOVLOLTIEG.

Kovévag and tovg acBeveilg dev eiye AdPer koptkoedn tov tehevtoio punva mpwv v
gloaymyn (kprmptla amokieicpov). Askanévie onmrikol acbeveig elyav vroPAndel oe povipn 66on
€POOOV VOPOKOPTILOVNG TPV TNV apoAnyia, eEoutiog avOEKTIKNG OTIC KATEXOAAUIVEG GNTTIKNG
katamAnéiog (31%). Agv mapatnprinioyv dopopés oTNY TPOTEIVIKY KOl YOVIOLNKY EKQPOOCT] TOL
VIOJOYEN TV YAVKOKOPTIKOEWODV GTNV VIOOUAdN TV achevdv mov glye AAPeL 0TEPOEON G GO
pe v opdada mov dev elye. Ot cvykevip®doelg mpolaktivng NTav vyniotepes, eved g ACTH
YOUUNAOTEPEG OTIC YUVAIKEG GE oxéon pe tovg avopeg (P< 0.001). O wvrepAevkiveg, koptiloAn, HSPS,
npoteiv hGR, kat hGRao MRNA dev d1€pepav HETOED avOP®Y —YOVUIKOV.

Ta Pacwd onmpoypoeikd otoryeio ¢ peAéng pog mopovotdlovtal otov mivako 5. Ta

OTTOTEAECLOTO TV KVUPLOTEP®V HETPNoE®V amelkovilovtat otovg ITivaxeg 6, 7 kot 8.
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Mivaxag 6. Bowowka. dnuoypopiia ototyeio HEAETHS Kot TPOYVWOTIKG oKkop PopdTntas aodevay

Yyeig SIRS Xiym Statistic  Effect P value
Ef0ghovtég value X*  size (W ***
or H? or V)***

ApOpég atoépy 35 40 48
Hhxkio (ETtn)* 35(28-50)* 41 (32-53)7 58 (44-69) " 34 0.29 <0.001
®vlo (Appev/Oiiv) 19/16 31/9 28/20 5,2 0.21 =0.07
Ovntétnta MEO 0/35 5/35 (12.5%) 21/27 (43.8%) 10.2 0.34 =0.001
(um emlovreg
lemi®vreg (%))
OvntétnTa 0/35 6/34 (15.8%) 29/19 (60.4%) 17.5 0.45 <0.001
Nocokopgiov
(pn emlovteg
lemiovteg (%))
Hpépeg Noonheiog  NA 15.5 (7-28.5) 18.5(9.2-36.8) 2 0.03 =0.16
[days]
APACHE I NA 15 (10-18)" 21 (16-27)" 15 0.19 <0.001
SOFA NA 9 (7-11)" 11 (9-13)" 11 0.14 =0.001
SAPS 111 NA 41 (43-58)" 41 (61-78)" 32 0.44 <0.001

* Ta dedouéva wapovoraloval w¢ OIGUETES TIUES (E0POS TILWDV)

** [a fabuois elevbepiog df=2 edupwva ue v neBodo Cohen, to uéyebog amoteléouarog (the effect size) Oewpeiton
uikpol 0.07 péoo 0.21 and ueydio 0.35

*EE Snuovtiomya pe v ypron e oratiotikns uefodov Independent Samples Kruskal-Wallis Test; i p <0.05
Oecwpnbnre oratiotind onuavtikn

7 Dunn-Bonferroni mollamiéc ovykpieic (dlec ava (ebyn): @ p<0.05 uetald vyidv ebelovedrv koa onmurdv, #p<0.05
UETa LD vy1dY eBedoviary kar acbevav ue SIRS, ” p<0.05 uetald onmrikadv kor acbevav ue SIRS.
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Hivoxog 7. AmoteAéoioto oproOVIKDY UETPHOEDY, EVOOKDTIOPIOD DIOOOYEN. TV YADKOKOPTIKOELOMY KOl YOVIOLOKNG

EKPPOAONG DTOOOYEN TWV YAVKOKOPTIKOEIOMV.

Yyeig
Efghovtég

& 0N =N AN (N E[okh 0.50 (0.12-0.9)"

GR (MFI) 0.95 (0.76-1.9)*
Ipoloxktivy (ng/ml) 7.5 (5-10)*P
Koptiloin (ng/dl) 12.3(9-15)"

ACTH (pg/ml) 17.5 (13-33)°

CRP (mg/dl) NA
PCT (ng/ml) NA
I'olokTiko NA

NA

Glucose (mg/dl)

AABoupivn (g/dl) NA

WBC (K/pl) NA

0.64 (0.32-0.77)
1.1(0.43-2.5)"
18.3 (11-25)°
16.2 (11-23)7
10 (6-19) *7
7.1 (1.05-15)"
0.9 (0.5-1.8)"
2.4 (1.4-4.2)
Y154 (128-189)
3(2.3-3.4)"

11.4 (7.3-15.5)

Statistic Effect P value
value x*  size (W? ~ ***
or H? or V)***

0.74 (052-1.23)° 83 0.08 =0.016
3.3 (1.6-4.6)" 9.6 0.28 =0.008
15.4 (9-32)“ 20.4 0.17 <0.001
32.8 (21-67)“7 38.6 0.33 <0.001
18.6 (10-38)" 10.4 0.09 =0.005
21 (8.8-27)" 105  0.15 =0.001
5.2 (1-34) 7 0.23 =0.008
2.8 (1.3-5) 023 0.0 =0.63
219 (145-299)" 86  0.12 =0.003
25(2.1-2.9)" 63  0.09 =0.012
109 (26-19.9) 012  0.00 =0.91

* Ta dedouéva wapovoralovial ws O10UETES TIES (E0POS TILODV)

** [a faluois elevbepiog df=2 edupwva ue v pebodo Cohen, to uéyebog amoteléouarog (the effect size) Ocwpeiton

irpdl 0.07 uéoo 0.21 and ueydio 0.35

*Hk Snuovtiotya pe v yprion e otoniotikis uedédov Independent Samples Kruskal-Wallis Test; Tuus p <0.05

Oscpnbnre oratiotind onuaviikn

7 Dunn-Bonferroni moAlamiéc ovykpiceic (dhec avd (ebyn): @ p<0.05 uetald vyicdy ebehovidrv kou onmrikdv, * p<0.05
UeTa o vy ebeloviady ko aclsvav ue L 7 p<0.05 perald onmuikav kot aobevav pe )
& vyiwv e0elovia Oecvad SIRS, "p<0.05 &0 g Oevad SIRS
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Hivoxog 8. Mewproeig ewrvtdpiwv kar evoorxvtrapiwv HSP90a kot HSP72 oe povorvrrrapo kot ovdetepopila kou
IVTEPLEVKIVES 0POD.

Yeig Statistic Effect P value
EO0s)hovric value x?  size (W®  ***

or H? or V)***
SRS Qe 10.5 (L.2-23) 32 (2257)"' 71 (31-124)“7 395 0.33 <0.001

o B,y

eHSP72 (ng/ml) 0.26 (0.14-  0.29(0.19-0.49) 0.95 (0.41-2.5)* 32 0.29 <0.001
0.41)" Y Y

mHSP90a (MFI) 24 (12-82) 36 (10.5-64) 33 (7.6-56) 0.07 0.00 =0.96

mHSP72 (MFI) 19.6 (13-32) 22.8 (11-52) 18 (11.7-30.7)  0.84 0.01 =0.65

nHSP90a (MFI) 11 (5.4-25) 17 (4.8-25) 18.3 (6.8-38) 3.5 0.03 =0.17

nHSP72 (MFI) 77 (44-110)° 75 (28-154)" 40 (25-65)“"  13.7 0,12 =0.001

IL-6 (pg/ml) 1.4(0.98- 77 (21-213)° 203 (60-539)* 72 0.60 <0.001

2.5)%F

IL-10 (ng/ml) 0.01 (0.1-  4.9(0.1-11)" 48 (0.1-58)“" 156 0.13 <0.001

9.5)¢

IL-17 (ng/ml) 0.2(0.2-33) 0.2 (0.2-6.4) 0.2 (0.2-7.8) 0.05 0.00 =0.98

IFN-y (pg/ml) 6.2(0.44-  47(0.13-78)" 9.7 (4-17)" 12 0.10 =0.03

9.8)

* Ta dedouéva. wapovotaloviar ws O1GUETES TIES (E0POS TIUWDOV)

** [a fabuoig elevbspiog df=2 odupwva ue v pebodo Cohen, to uéyebog amoteléouarog (the effect size) Oswpeitou
irpol 0.07 uéoo 0.21 and ueydio 0.35

**x Ynuavtikotnro ue ™mv ypion e ototiotikhic uedodov Independent Samples Kruskal-Wallis Test; zius p <0.05
Oecpnbnre oratiotikd onuaviikn

7 Dunn-Bonferroni mollamiéc ovykpiceic (dhec avé Cedyn): @ p<0.05 uetald vyicdy ebehovidrv kou onmrirdv, * p<0.05
UETALD VY1)V 0eloviddy kat acbevav pe SIRS, ” p<0.05 uetald onmrkadv kor acOevdv ue SIRS.

SIRS, Systematic Inflammatory Response Syndrome; APACHE, Acute Physiology and Chronic Evaluation; SOFA, Sequential Organ
Failure Assessment; SAPS I11, Simplified Acute Physiology Score; CRP, C-Reacting Protein; PCT, Procalcitonin; WBC, White Blood
Cells; GRa, glucocorticoid receptor a-isoform; eHSP, extracellular heat shock protein; nHSP, neutrophil-HSP; mHSP, monocyte-
HSP; MFI, Mean Fluorescence Intensity; IL, interleukin; IFN-y, interferon gamma
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5.2  Zyeriki EKQPoci) TOD DITOOOYEA TV PAVKOKOPTIKOEIOMDY GE OAIKO AilO KAl EVOOKVTTAPIA.
EKQPaAGI TS IPOTEIVHS TOV DIOI0YEA TV PAVKOKOPTIKOEIODV

[Mopampndnke ovénon g oyxetkng ékppacns tov MRNA Tov vrmodoyxéa TV
yhvkokopTikoelddV (h\GR MRNA) ¢ aobeveig pe onym o€ oyéon pe v opdda eEAEYYOL
[Ewcova 30]. H oxetikn éxppaocn hGR mRNA dev diépepe peta&h avopav - yovaikmy.

Awmotodnke eniong, oNUAVTIKY adENCT) OTNV TPMOTEIVIKY] EKQPAGT TNG LIGOROPPIS O TOV
VT000YE0 TOV YAVKOKOPTIKOEWOMV GTO POVOKVTTOPA, LeTalld acOevov pe onfyn kot ebglovidv
(p<0.002) kot acBevav pe onyn kot toAvtpavpotidv (P<0.05) [Ewodva 31]. Zmv opdda eréyyov,
TPOTEIVIKN EKPPOGCT TOL VITOJ0YEN TMV YAVKOKOPTIKOEWMV NTAV GOPADS HKPITEPT GE GYEON UE
TOVG 00DEVELG TG LEAETN HOG.

Or emldvreg, wkatd T Owdpkew g voonieiog otn ME® eiyav pewopévo emimeda

EVOOKLTTAPLOL VIOOOYEN GE GYEaN e Toug un emlovteg [Euwova 32].

.GRN

65—

o mRNA
. BEIGR MFI

Mean Expression

Control SIRS Sepsis
Error bars: +/- 1 SE

Ewévo 30. Areikovileror  n  mpwtEiViK  EKQpocn NS 1G0UOPPHS O TOD  DIOOOYED,  TWV
YAVKOKOPTIKOEIODY 0T0 HovokdTTapo kai 0 MRNA tov vwodoyéa twv ylokokoptikosiowv (hGR mRNA)oe
0A1KO aiua acOevav [e oHYY, TOAVTPODUATIOV KoL DYV E0EAOVTAV.
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0 =005

povokvrropo (WIFT)
" s i} 'l

Meéem évrocn gBoprepoy mpotsivng GR e
O

100

Yineic eBchoveéc SIRS

Ewova 31.

H evdokvttdpio exppo.on g LGOHOPPHS 0. TOV DTOJOYER TWV YAVKOKOPTIKOELOMV GT0. HOVOKDTTOPO, 0& DYIELS E0eAoVTEG
evilikes (Urhé ypaua), rolvtpavuaties ue SIRS (uwp ypaoua) kor acleveic ue aofapn onyn (mpaoivo ypouo)

To opio oratiotikic onuoavtikomyrag P té0nke w¢ p< 0.05 (Xraniouxi uébodog: Mann-Whitney U test)

O1 tiég mapovaialovion wg uéon tyun + (1) y wmiko opaluo
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Mion éxgpoon mpotcivg GR (MFI)

Bavazog smflicen

Ewova 32.

Hopovaiiletar n Méon Eviaon @opiouod (MF) tov evdoxvttdpiov vmodoyéa twv yAVKOKOPTIKOELOMY GTO. HOVOKDTTOO,
000evav mov emifiwoay (KOKKIVO YpOua) Kol G0TdV ToL KateAnéoy (TPaoivo ypmue,) Kot t O16pKeLa THS VOOHAEIOS TOVG
ot ME®. O1 ao0eveis mov emificwooy eiyov onuoviikd. younlotepo. EXITedn EVOOKVTIAPION DTOJOYEN TWV
YAVKOKOPTIKOELOMV.

To dpio oratiotikic onpovtikéyag P té0nke wg P< 0.05 (Zroatniotiki) uébodog: Mann-Whitney U test)
O1 tipég mapovaialoviar wg péon tyun = (1) y wmikd  opdiua.
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5.3 Eéwrxvtrapies npmteives Oepuikod 6ok

[Mapanpndnke onuaviikny avénon tov eEnkuttdplov tpoteivov Beppikov cok HSP90a 1660 otovg
acBevelc pe donmtn eAeypovr, 060 Kol 6Tovg acbeveig e coPapn onyn, 6€ oy€on UE TNV ORAdM
eréyyov [Ewova 33].

Awpopd onuelddnke kot petald Tov dvo VIooUAd®V acbevov pe ta enineda e HSP90a
070 TAAopa Vo avEavovtal, avdioya pe 1 fopdtnta g vOcov.

Ta enineda tng HSP72 otov 0pd achevov pe onym nTov onuovtikd avEnuéva e oyéon Ue
TIC dAAeg Ovo opddec peAétng [Ewova 34]. AvtiBétwg, dev mapatnproape d10popa oTo ETIMENA TNG

HSP72 peta&d vyiov eBelovidv Kot moAvTPavUaTIOV.

300 ) = 0,000 L
o = 0,004
250 ) < 0,000 T
5 200 102
= -
Bl
= i
5 qend
E 150
.
&
T .
100
*
50
o l

| I T
Yoneic eBehoveic SIRS Eym

Ewkéva 33.

Adicypopua whoroiov amolnéewv e ovykévipwans HSP90a aro mAdoua vyiwv efeloviav, aclevav ue SIRS kar onyn
To épro oratiotikic onpavakotyrag P té0nke wg P< 0.05( Zrotiotiky uéBodog: Mann-Whitney U test)

KdOe mlaioro areikoviler to 1o tetoptnuopio (250 ekarootnuopio), v didueco (vrovy povpn ypouun) xai o 3o eroptyuopio (750
exatoatnuopio). Or aworiéeis (T-bar) ameixovilovy to. Opio. TV GKPOLOY TILODV (EAGYIOTES KoL LEYIOTES TILES TV VTOAOYPILOUEVOV
Tipcdv). O1 TIHES EKTOS TV 0PIV TV omolntemv Oewpodvior akpaies Ko VTOJEIKVOOVTOL TTO YPAPHUO. UE KOKAOVS 1 AOTEPITKOVS
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Ewova 34

Aiaypopua whoroiov aroinéewy e ovykévipwons HSP72 atov opo vyiawv eBsloviav, acbevav e SIRS ko onyn.

To dpro oratiotikng onuavtikotyrog P é0nke wg P< 0.05 (Xtaniotuc uéGodog: Mann-Whitney U test)

KéOe mhaioio ameixoviler 1o 1o tetoptnuopio (250 exorootnuopio), v didueco (Evovy uadpn ypouun) kai o 3o tetoptnuopio (750
exatootnuopio). O1 omornleis (T-bar) ameikovilovy o Opla TWV GKPOI®Y TIUOV (EAGYIOTES KOl UEVIOTES TIUES TWV VTOAOYIOUEVOIV
Tipcdv). O1 TiHES EKTOS TV 0piwV TV omolnéewy Oewpodvtar akpaies Kou VTOJEIKVDOVTAL GTO YPAPHILO. UE KOKAOVGS 1] 0OTEPITKOVG.
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5.4 Koptiloin npoiaxtivy kart ACTH

Ta enineda kopTILOANG 0pov IOV CWENUEVA GE aoOeVEIS e oNym € oxéomn LE TIG AAAEG 600
opdoeg perétng [Ewova 35].

H mporaxtivn, avéndnke onuaviikd oe acbeveig pe SIRS kot onyn oe oxéon pe v opdda
eréyyov [Ewova 36].

Ta eninedo ACTH otov 0pd TOADTPALLOTIOV NTAV GNUOVTIKG LELOUEVO OE GYECT] LE TO
avtiotorya enineda VYOV 0ehovidy Kot onrTik®v acevov [Ewova 37].

104

80
p=0,001
* _
0 <0,001
B =0,024-
601
L ]
g
]
P L ]
= 401
an
[
o
L=]
=4
[ ]
: T
20
o [ ] J—
T T T
Teig efehoveeg SIES Znym
Ewova 35

Aicypopua thoioiov aworilewy e ovykévipwong koptil{ding opod (MgldL) oe vyieic evijdikeg, molvtpavuatieg
ka1 000evels ue oofopn anyn

To dpro oratiotikng onuavtikomyrag P té0nke wg P< 0.05( Zrotiotiki uéGodog: Mann-Whitney U test)

KadOe mhaioio ameixoviler o 1o tetaptnudpio (250 exarootnudpio), v didueco (évrovy podpn ypouun) xor 1o 3o tetaptnuopio (750
exatootnuopio). Or amornéeis (T-bar) ameixovi{ovy ta Oplo. TWV aKPOIWY TINOV (EAGYIOTES KoL UEYIOTES TIUES TWV DTOAOYILOUEVOV
Tipcdv). Or TiéS EKTOS TV 0piwv TV omoliéewy Gewpodvtar akpaies Kol VTOOEIKVDOVTIAL GTO YPAPHILO. UE KOKAOVGS 1] AOTEPITKOVG.
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Ewova 36
, , , , , , , , , 105
Aidypopua wAaroiov amolnewy e ovykEVIpwons mpoloktivic opod(mg/Dl) oe vyieic evijdikes, molvtpovuatics -

Kol aoBevels ue ooflopn onyn
To dpro oratiotikng onuaviikomyrag P té0nke wg P< 0.05 (Xtaniotuci uéGodog: Mann-Whitney U test)
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0< 0,001
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Ynelg eBehoviag

Ewova 37.

Aidypopua wharoiov omornlewv e ovykévipwons ACTH opod pe v yphnon orepeds pdong ovtaywviotikng uefodov

EV{DUO-0vOTOYNIUEIOPWTODYEIOG.

L2

L2}

[
Znym

To 6pio oratiotikic onuavtikotyrog P té0nke wg P< 0.05 (Zrotiotikn pébodog: Mann-Whitney U test)
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5.5 Evdokvttaples mpwteives Oepuikov ook

[Mopatpndnke onuavtikn peiwon g evookvttdprog cvuykévipoons g HSP72 ota ovdetepdoiia
(nHSP70) tov acevav pe onyn o oyéon pe vyieic eberoviéc (p< 0.000) ko ToAvTpowpotieg
(p< 0.019)[Ewdva. 38].

Ot aobBeveig pe SIRS mapovsioalov avéntiky thon TV eMTEd®V TOVS GE OXEON LE TOVG
TOAVTPOVULOTIES.

Avtibétmg, ta evdokvttapla enineda HSPI0 ota ovdetepodgila (nHSP70) tov acbevov pe
onntiky kataminéio mapovsiocav avénon oe oxéon e Tovg vyteig eBedoviég (p< 0.05) [Ewdva 39].

B mHsP72
H nHsp72
120 oo 0,00
o= 0,019

=
=1
i

=
3

@
i

107

407

Méen évroen @lopropod (WMET)

207

Yneig e8ghoviig SIRS Ly

Ewkéva 38.

Méon évraon plopiopot eviooxvrrapiag HSP70 e povoxdrrapa (MHSP70) kai ovdetepopiia(MHSP70) xbtrapa.
TEPLPEPIKOD AIUATOG.

To dpio oratiotikic onuovtikomyrag P té0nke wg P< 0.05( Zraniotiky pédodog: Mann-Whitney U test)
O tiég mapovoialovror wg péon tiun £ (1) x ko opdaluo.
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Ewova 39.
Méon évtaon pOopiouod evéorxvtrdpiag HSP90a oe povorivtropa (mHSP90a) kot ovdetepdpida (NHSP90a)

KOTTOpO. TEPIPEPIKOD QIUOTOG.

To dpro oratiotikng onuavtikotyrog P té0nke wg P< 0.05( Zrotiotikny pébodog: Mann-Whitney U test)
O g mapovaidloviar wg uéon tun £ (1) y tomiké opdiuo

lozpixn Zyols, Havemoriuio Kprng Kovotavtivog I'. Bapdag, Awaxtopikny Awtpipn



5.6 IvtepAevkiveg opov

Ot ovykevipmoelg g IL-6 kot IL-10 otov 0pd TV oNATIKOV 0c0EVOV NTOV CNUAVTIKA GLENUEVES
0€ GY£0T LLE TIG OVTIOTOL(EG CLYKEVTIPMGELS GTOV 0PO VYLDV EOELOVIMV Kol TOAVTPOL LATUDV
[Ewova 40-41].

H ovykévipwon g IL-6 mopovciace onuavtiky adENGT GTOVE TOAVTPUVLATIEG GE GYECT UE
TNV OPLAda TOV VYLDV E0EAOVIDOV.

2TOTIOTIKA oNUOVTIKT Olapopd mapatnprdnke ota enimedo IFN-y petald tov opddmv ofyng
katl SIRS [Ewova 42].

o= 0.000
*
15009

9=0.000 _

o= 0.008

10009

IL-6 (pg/ml)
*
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T
Tonelg efehovieg Znwm

1

[
H
L)

Ewéva 40.
Onxoypoupo s ovyrevipwons IL-6 (pg/ml) opod otig ouddes uelétns pog.

To dpro oratiotikng onuavtikotyrog P é0nke wg P< 0.05( Zrotiotikn pébodog: Mann-Whitney U test)
O1 tiuég mapovoialoviar wg péon T + (1) y tomixo opdiuo.
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Ewova 41.

Aicypopua thotoiov arorilewv e ovykévipwong IL-10 (pg/ml) opod otic ouddeg uelétng pag.
To opio aratiotikig onuovtikomyrag P té0nke wg P< 0.05( Zraniotiky pédodog: Mann-Whitney U test)

Or1 tiés mapovaialovrar wg uéon tiun = (1) y tomikd opdiuo
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Ewéva 42.
Aidypopua whoroiov amolnewv e ovykévipwaong IF-y (pg/ml) opod otig ouddeg ueléng pog

To opio oratiotikic onuovtikotyrag P té0nke w¢ P< 0.05( Ztaniotikij uéGodog: Mann-Whitney U test)
Or tiuég mapovoralovrar wg péon tu £ (1) y tomixo opatua
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5.7 Avaiveon cocyeticemy

H mpoteivn To0 vodoyéa TV YAVKOKOPTIKOEWOMY GTO LOVOKVTTAPO KOl 1 YOVIOLUKT EKQPOGCT] TOV
VTO00YEN TOV YAVKOKOPTIKOEW®MV GE OAMKO aipo. cuoyeticOnkoav onuavtikd peta&d tovg (rs=0,64,
p<0,0001), okoua ko Otav 1 TPOTEIVI] TOL VTOdoYEN oTabuicbnke pe Pdaon 10 TOGOGTO T®V
HovokvTtdpwv ota Aevkd awpooaipia (rs=0.59, p<0.01) [Ewova 43]. H mpoteivin hGR
ovyetiodnke Betikd pe v e€oxvttapio HSP72 (rs=0.41 , p<0.02) ka1 v e€mxvttapio HSP90a
(r=0,04, p=0,01) [Ewova 44-45]. Oetikn cvoyétion topovciooce exiong pe tnv koptiloAn (rs=0.38,
p<0.03), ™ péom évtaon @bopicpod g HSPI0a ota povokvttapa (rs=0.6 , p<0.001), v IL-6
(rs=0.5, p<0.003) wor tnv IL-10 (rs=0.40, p<0.025) [Ewovo 45-50]. Apvnrtikn ovoyétion
nopotnpNOnke peta&d TpOTEIVNC TOL VITOdoYEN TV YAVKOKOPTIKOEW®V Kat PO, (rs=-0,72, p<0,02),
PO,/FiO; (rs=-0.76, p<0.005) kot aArfovpivng (rs=-0,38, p<0,002) kot Betikn pe 10 TPOYVOOTIKO
okop Papvmrog SOFA (rs=-0.56, p <0,03).

H yovidiaxn éxppoon Tov vmodoyéa TV YAVKOKOPTIKOEW®V cuoyetionke pe v eHSP72
(rs=0,34, p<0,02), ACTH (rs=0,36, p< 0,005), IFN-y (rs= 0,42, p= 0,001), CRP (rs= 0,25, p< 0,05)
Kot To. AevKa arpooaipto (rs= 0,38, p=<0,002) [Ewdva 51-52].

Agv TopatnpnOnKay onuavtiKés cuoyetioelg HeETaE) YOVISIOKNG EKPPOAONS TOV VITOJ0YEN TMV

YAVKOKOPTIKOEW®MY Kot TPOAUKTIVIG, Beppokpacioc, yolaktikoD, YAVKOING 1| TPOYVOGTIK®Y GKOP

Bapbmrac APACHE 11, SAPS I11 v SOFA.
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rs=0.64, p=<0.001
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Ewova 43.

113
Aaypapua onueiov (scaterplots) g yovidiokig éxppaons tov avOpomivov vmodoyéa Tmv YAVKOKOPTIKOEIOWDY G oYéon

e wm péon évraon pBopiouod 1ov avlpOdrIvov DTOIOYEN TV YAVKOKOPTIKOELIDY .

hGRa: human glucocorticoid receptor a-isoform
MFI: Mean Fluorescence Intensity
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Ewova 44.

Aicypopya onueiwv g péong éviaons plopiopod (MFI) the mpwteivng tov oavBpdmivov vTrodoyéa TV YAVKOKOPTIKOELOWY

T

2 4
Monocyte hGR MFI

o€ ayéon ue w ovyKEVIpwan g ewrvtrapios HSP72.

[«

hGRa: human glucocorticoid receptor a-isoform, MFI: Mean Fluorescence Intensity

eHSP 72:extracellular heat shock protein HSP72
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rs=0.33. p<0.05
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Ewova 45.

A1Gypopuo. GHUEIWV THG TPWTEIVHS TOV OVEIPDTLVOD DTOO0YER TWV YPAVKOKOPTIKOEIOMV (Uéon Evtaon pBopiouot) oe ayéon
e T ovyKEVIipwon opod s ewrvtiapios HSPI0a.
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Ewova 46

A1Gypopuo. TOIAATADY GHUEIWY TWV GUOYETIOEWY THS TPWTEIVIS TOV OVIPADTIVOD DITOJOYED TV PAVKOKOPTIKOEIOWDY (UEoH
évtaon pBopiopov) ue ) ovykevipwon e eéwrvtrapiaog HSP90o kar HSP72, t ovykévipwon g evookvrtapiag HSP90o

kot HSP72 ot iovoxdTropo. kot 00OETEPOPIAQ KOl TH GUYKEVIPWOT THS KOPTI{OANG.

hGRa: human glucocorticoid receptor a-isoform

lozpixn Zyols, Havemoriuio Kprng Kovotavtivog I'. Bapdag, Awaxtopikny Awtpipn
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Ewova 47.

AiGypopa. GHUEIY THE TPWTEIVHG TOV avBpOTIVOD VTOJ0YER TV YAVKOKOPTIKOELOMV (Uéon Eviaon pBoplouod) oe ayéon
LLE TH OVYKEVIPWON KOopTILOANG 0pOD.

117

hGR: human glucocorticoid receptor a-isoform
MFI: Mean Fluorescence Intensity
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Ewoéva 48.

118
Aaypopua onusiov (scaterplots) g uéong évraong plopiouod tov avBpdmivov vrodoyéo. 1wV YAVKOKOPTIKOELIWDY &
oyéon pe v péon éveoons phopropod e HSP90o
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Ewova 49.

Aieypopyio GHUEIV THE TPWTEIVHG TOV avBpOTIVOD DIOIOYER TWV YAVKOKOPTIKOEIOWY (1éon éviaon plopiouod) oe ayéon

ue wm ovykevipwon opov g IL-6.
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Ewéva 50.

Aaypouuo onusiov (scaterplots) e uéong éviaong pBopiouod tov avlpadmivov vTOdoYER TWV YAVKOKOPTIKOELIWDY &
oyéon e t ovykévipwon opov s IL-10.
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Ewova 51. 121

Aicypopya onueiwv (scaterplots) tng yoviolokng EKppacns Tov avOpadmIvov DTOJOYEN TV YAVKOKOPTIKOEIOWY OE Gyéon
LLE TV OVYKEVIDWOT IVIEPPEPOVHS 0POD.

GRa: glucocorticoid receptor a-isoform
IFN-y: interferon gamma
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Ewkéva 52.

122

Midypopua onueiewv (scaterplots) g ovyrévipwons eéwkvttapiac HSP90a oe ayéon e v ivieplevkivy 6.

eHSP: extracellular heat shock protein
IL: interleukin
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5.8 Ovytotyra

21V opddo TV onITIKOV acbevav, to tpoyvootikd okop Bapdtrag APACHE II (p<0,001), SAPS
Il (p<0,02) 1 SOFA (p<0,02) ftav oTatioTikd onuovIikd yauniotepo oe acbeveic mov emPimoay
oe oyéon pe tovg un eminoavieg [Ewova 53]. v opdda TV TOAVTPOLUATIOV, TO. ETIMEOQ
eEmxvttaprog HSP90a (p<0,02) ftav vynAdtepa 6Tovg un el GOVTEG.

Yvykpivovtog Tig 600 opddeg acbevdv mov voonievovtay ot ME®, ta erninedo APACHE
I1(p<0,03), SAPS Il (p<0,001) 74 SOFA (p<0,03), koptiloAnc (p=0,001), eEwxvrTdplag
HSP72(p<0,001), e&wkvttapiog HSP90a (p<0,02), IL-6 (p=0,005) wou IL-10 (p<0,01) nMrav
vynAoTEPO o8 0oBevelg Tov emiPimoay e onyn o€ oyéon pe acbeveig mov emPiocav pe SIRS.

Amd tovg aobeveic mov katédnéav, ta eminedo SAPS 1T (p<0,01), koptiloing (p<0,02),
ACTH (p<0,04), e€mxvttapiac HSP72 (p<0,05) ko IFN-y (p<0,02) fjtav vynidtepo 6e onatikong

acbeveic og oyéomn pe molvtpavpartieg [Ewkova 54-58].

EAPACHE Il
HSOFA
ESAPS 11l

Mean score
SISd3s

SyIs

80+

T T
Non-survival Survival
Error bars: +/- 1 SE

Ewova 53.

2vyrpioeis uetold aolevav ue onyn kot SIRS oe emi{dvres kar un emlwvres o oyéon ue ™y PopvTiTo TS voeoo.
To dpro oratiotikng onuavtikotyrog P é0nke wg P< 0.05 (Xtauiotuc uéGodog: Mann-Whitney U test)

*Xrotiotid onuovikh olopopa petold emilooviwy kai un emilooviwy oe kabe OL1ayvwoTiKy OUGdo.

# 2ronionicd onuavtiky drapopa petold SIRS kor onyng oe kabe vro-oudda.

Or tiég mapovaoialoviar wg péon T + (1) y tomixo opdiuo
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Ewkova 54.

2vyrpioeis ao0evav pe SIRS kor onyn, oe a00eveis mov emiPfiwoay kol oe 0DTOVG TOV KOTEANEAY KOTA TRV TOPOUOVH
t0v¢ oty ME®, o€ oyéon pe v UGN GLYKEVIPWON TWV 0PUOVAY KopTI{OANG, mpolaxtivys kou ACTH.

To dpio oratiotikic onuovtikotyrag P té0nke wg P< 0.05 (Xratiotiki uébodog: Mann-Whitney U test)

*Sraniotika onuovtiky 010popa uetald acbevay mov emifiwoay kar aclevav wov kateinéov oe kabe dioyvawatikn oudda
# Zronionika onuovikn o10gopa petaltd SIRS kor onyns o€ kabe vro-ouddo.

O1 tiués mopovoralovrar wg péon tyun £ (1) y tomixo opdiua
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ElKéV(I 55 125

Ameikovion g YoviOloKiG Kol TPWTEIVIKNGS EKPPOCIS TOD DTOOOYEN TV YAVKOKOPTIKOEIOWY 08 A.0HEVEIS TOD
emfiooay kol o€ avTods TOL KaTeAnLav.
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Ewova 56.
2vykpiceis aobevarv pe SIRS kou onyn o oyéon ue tic eCwrvtrapies HSP90o ki HSP72. 126

To dpio oratiotikic onuavtikotytog P té0nke we P< 0.05 (Xratiotiki uéodog: Mann-Whitney U test)

*2TaTIOTIKG ONUOVTIKT 010p0pd, teTald aoBevadv mov emPimoay kol achsvay mov koténéay oe kKdbe dayvawotiky opuado.
# Zratiotikd onuoviikn otapopa uetald SIRS kot oiyng oe kGbe vwo-ouada

O tiég mapovoialovrion wg péon tiun = (1) y tmiko opaluo
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Ewova 57.
127

2vyrpioels 000evav g uedétng oe ayéon ue t puéon ovykEVipwaon twv evookvrrapiwv HSP90a kot HSP72 o¢
LOVOKDTTOPO. KOl OVIETEPOPIAC, KOTTAPA TEPIPEPIKOD QLUOTOS.
To dpio oratiotikic onuovtikotyrag P té0nke wg P< 0.05 (Xratiotiki uébodog: Mann-Whitney U test)

*Sraniotikd onuovtiky 010popa. uetald aobevadv wov emifiwoay kor achevay mov kotéinéay oe kabe dayvwotiky opuado.
# Zroniotika onuovtikn o10gopa puetalt SIRS kar onyng o k6O vmo-ouddo.
O tipég mapovoialovrion wg péon tiun = (1) y tmiko opaluo
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Ewévao 58.
Yvykpioelg acOevdv g HEAETNG OE GY€om HE TNV HECT CLYKEVIPMOOT TOV WVIEPAEVKIVOVY 0p0D. 128

To dpio oratiotikic onpoviikdtres P té6nke wg P< 0.05 (Zrotiotiki pébodog: Mann-Whitney U test)

*Sratiotikd onuovtiky 010popa. uetald aobevay wov emifiwoay kor achevay mov kotéinéay oe kalbe diayvwotiky opado.
# Lronionika onuovtikn o10gopa puetald SIRS kor onyns o€ ke vro-ouddo.

O tipég mapovoialovion wg péon tiun = (1) y tomiko opaluo
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5.9 Ilpoyvwaertiky adio hGR

ANUIOLPYNCOUE KOAUTUAES YOPAKTNPIOTIKOD AgttovpyikoD o€kt (Kaumvieg ROC) yia tov avOpamivo
VTOO0YEN TV YAVKOKOPTIKOEW MV, TI TPOTEIVEG GTPEG OV EKPPALOVY TO EYYEVES OVOGOTONTIKO
oLOTNUO Kot TNV KOPTILOAN UE TIG KOAVTEPES TIUES P, Yol VO SO ®PIGOVUE TOLG CNTIKOVS old TO
obvoro Tov acbevav e ME® mov etonibav ot puerét (ofyn kot SIRS) 1 va mpofréyoupe
Ovntomrta oty oudda tev onmiikdv acbevov [Ewova 59-60]. H efoxvttapioc HSP72,
KOPTIWLOAN Kot M TPOTEIVIKY EKOPOCT) TOL avOPAOTIVOL VTOJ0YEN TOV YAVKOKOPTIKOEWO®MY GTO
povokvTtapa dtoymdpile pe peyoAdtepn emtuyio Tovg onmtikovs acbeveic amd tovg acbeveig pe
SIRS o6mw¢ xatadekvoetal omd Tig TiéEg AUROC >0.85, pe ta dtoywprotikd opro ko tn 0Tk Ko
apvntikn Tpoyvootikn aéia va eaivovtor otov Ilivaka 9. Ztnv opdda Tov onratik®v acevdv, 1
TPOTEIVIKY EKOPOCT TOL VTTOOOYEN TV YAVKOKOPTIKOEW®MV Ko 1) e€wkvttdprog HSP72 ftav 1oyvpol
npoyvootikol deikteg g Ovnromrog pe tpég AUROC >0.95, pe to dtooplotikd 6po Kot tnv
BeTikn ko apvnTikn Tpoyvootikn atia va answkovilovrat otov [ivaka 10.

[Mivakog 9. Avalvon kaumding yopaxtnpiotikod Aertovpyikod déxry (koumvies ROC, yia va mpoodioplotel o 100VIKO
1oy wpiotikd 6pio ko ) Getikij koa apvytiry mpoyvwaotikh alio tov hGR, ¢ kopti{ding kar twv HSPS yia thv mpdflewn
¢ onyng uetalo aclevav ME® pe un lowwdes - SIRS 7 anyn (Loiuwdn ue SIRS).

PARAMETERS
Biodeiktec AUROC (95% CI) P value Ewwomrta EvawoOnocio.  J Cut off PPV NPV
129

eHSP72 0.94 (0.84-1.0) 0.001 0.88 0.79 0.66  0.40 73%  68%
Cortisol 0.90 (0.77-1.0) 0.002 1.00 0.79 0.79 157 66%  70%
hGR MFI 0.85 (0.69-1.0) 0.008 0.88 0.79 0.66  2.66 73%  49%
eHSP90a 0.80 (0.62-0.99) 0.02 0.75 0.79 054 66.0 72%  56%
hGRa 0.75 (0.52-0.98) 0.05 0.75 0.86 061 0.38 66% 67%
mMRNA

AUROC, area under the receiver operating characteristic curve

Cl, confidence interval; AUROC (95% CI): dicotnua eumiotooivyg

PPV, positive predictive value: Ostixi mpoyvwotixii alia

NPV, negative predictive value: apvyriki mpoyvwotixi olio

eHSP, extracellular heat shock protein: elwrvtrapiec mpwreives Oepuikod ook
hGR, human glucocorticoid receptor: avfpwmivoc vrodoyéc yAvkokoptikoeidmv.
MFI1, mean fluorescent intensity: uéon évtaon pOopiouod.
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[Mivakog 10. Avalvon kaurding yopoxtnpiotikod Agirovpyikod dékty (koumdles ROC) yio va mpoadiopiorel 10 100viko
10 wpLoTiko Oplo kot n Betiky kou opvnriky mpoyvewaotikh olio tov hGR, g kopti{oing kou twv HSPs yia v mpofleyn

™G BVHTOTHTOS OTHY OUGO0. TV CHTETIKOV 0OEVHDV.

PARAMETERS
Buodeikteg AUROC (95% CI) P value Ewdwotnta EvawoOnoio  J Cut off PPV NPV
eHSP72 0.94 (0.84-1.0) 0.001 0.88 0.79 0.66  0.40 73%  68%
Cortisol 0.90 (0.77-1.0) 0.002 1.00 0.79 079 157 66%  70%
hGR MFI 0.85 (0.69-1.0) 0.008 0.88 0.79 0.66  2.66 73%  49%
eHSP90«a 0.80 (0.62-0.99) 0.02 0.75 0.79 054 66.0 72%  56%
hGRa 0.75 (0.52-0.98) 0.05 0.75 0.86 061 0.38 66% 67%
mRNA

AUROC, area under the receiver operating characteristic curve

Cl, confidence interval; AUROC (95% CI): didotnua epmiotochivng

PPV, positive predictive value: gtk tpoyvaotik aia

NPV, negative predictive value: apvntikf tpoyvootikf aio

eHSP, extracellular heat shock protein: e£okvttapiec npmteiveg Beppikod cok
hGR, human glucocorticoid receptor: avBpmdnivog vTodoyEg YAVKOKOPTIKOELOMV.
MFI, mean fluorescent intensity: puéon évtaon @Bopiopoo.

lozpurcyy Xyols, Hovemorijuio Kpntng

Kwovotavtivog I'. Bapdoag, Awdaktopikn Atatpifn
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Ewkéva 59.

Emgpavera katw oro v koumdln yopoxtypiotikod Aertovpyikod okt (AUROC) yia va droywpicer tovg aobeveis e onyn
oo 10 obvolo twv acbevav e MEO mov eionAbav oty uerétn. H ewxvtaprog HSP72, n kopti{oin ko n mpwteivikn
Exppoon Tov avOpadTIVODL DIOOOYER TWV YAVKOKOPTIKOEIOMY OTA HOVOKDTTIOPO, 010y @PILE UE WeYOLDTEPY ETITUYIO, TOVG
onmrikovs aobevels amo tovg aobeveic ue SIRS onws gaiveror amo tg tués AUROC >0.85,

AUROC, area under the receiver operating characteristic curve,

hGR, human glucocorticoid receptor; : avfpamivog vmodoyés yAvkokoptikoelddv
MFI, mean fluorescent intensity : uéon éviaon pOopiouod.

HSP, heat shock protein
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Ewova 60.

Emipaveio kdtw ano v koumodn yopoxtnpiotikov lertovpyikov oéktny (AUROC) yio vo. kaBopioel Tovg mpoyvwotikoig
Oeixteg vntoTnTog. 2Ty oUdoa TV ONTTIKOY AoOeVaY, N TPOTEIVIKY EKPPOOCT TOD DTOOOXEN TV YAVKOKOPTIKOEIOWDV Kal
n eCwkvttaprog HSP72 o 1oyvpot mpoyvwatikod deiktes g Qvnrotnrag ue tinés AUROC >0.95.

AUROC, area under the receiver operating characteristic curve,
hGR, human glucocorticoid receptor;

MFI, mean fluorescent intensity

HSP, heat shock protein
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6.1 Ilpwreivikny kat yoviolaK) EKQPACH TOD VITOOOYEA TMWV YAVKOKOPTIKOELODY

Ta amoteAéopato TG TOPOVCAS EPEVVNTIKNG epYAciag €61V OTL 1| TPOUN EKPPACT) TNG TPOTEIVIG
hGR ka1 m yovidlokn £€kepoon TG 1GOUHOPPNG TOMOL o TOL avOpOTIVOL VTOJOYEN TV
YAVKOKOPTIKOEW MY aEAVOVTAL GTOTIOTIKA ONUOVTIKG o acbevelc pe onyr, o€ oxéon He LYLEC
ebehovtég kaun molvtpavuatieg pe SIRS. Eniong, Bpébnke 6t n oyetikn ékppacn oo hGR mMRNA
Kot ot petaforés ota emineda ¢ mpwteivig hGR ovoyetiCovtal pe mopdAiniec petaforéc oto
emimedo TG KopTlOANG Ko TV evookvttdplov 1 eEmkvttapiwv HSP70 1 HSP90a. daivetan
mOavov, 01t 1 tpwteivi) hGR emdyeton oto povoxvttapa e cvvovacud pe tig HSPs pue otdyo va
neplopicel v LLEPPOMKN PAEYHOVAOIN ATAVINGN OTO TPOIN 6Tado onyne. Téhog, ylo TpdT
Qopa delydnke 6TL oV ol pdon otpeg, N Tpwteivy hGR €xel v dvvatdtnTa Voo TpofAdyel T
onyn kot v €kPacmn Kot 6Tt cuoyeTileTal pe emayopeva amd To 6TPES Propdpia.

To gopnua g avénong g tpwteivikng ékppaocng hGR ota povokitrapa, Oa propovoe va
OVOTTOPIGTE TPOGAPHOGTIKO UNYOVIGHO, TOV GTOXO £XEL VO TEPLOPICEL TNV VIEPPOMKN QPAEYLOV
otV mpown onyn. Ta amotedéopato TG HEAETNG HOG, EPYOVIOL GE GLUPMOVIO ULE TEPOUATIKES
LEAETEG O ONITIKA TTOVTiKLo, OOV TTapatnpeital avénon g Tpteivikng Ekppacns Tov GR kot tng
JEGUEVTIKNG IKOVOTNTOG GE KUKAOQOPOVVTA LLOVOKDTTOPM, AEUPOKDTTAPO Kot otAnvokvTToapo [178].
[Tponyobdueveg peréteg avépepov yaunia enineda hGRo mRNA oe T-Aepgokdtrapa evniikov [179]
N ovdetepopla Taudimv [180] kot petmpévn déopevon e 3H-de&ouebalovng [181]. A&oonueiot
etvar, m pedém mov meprlapPdaver pikpd aplBpd moudldv pe onyn 1 Tpavpa, Omov Ppédnkoav
avénuéve emineda OMKNG Kot Kuttapomlacpatikng mpwteivig hGR, aAld Oyt g mupnvikng
TPOTEIVIG 6€ oyéon e v opdda eréyyov [182]. Ilponynbeica épevva giye yivel povo oto enimedo
tov mRNA, 10 omoio ot peAé pog eavnke va dnuovpyet aclevéstepn andvinon ce oyéon pe v
npwteivn. Mewopéva enineda npwteivng hGR elyav Bpebel oto Nrap, mvedpoveg Kot oTAVA, dALL
avénpéva emimedad hGRa mRNA kot av&npévn deUEVTIKT IKOVOTNTO GE HOEG OO ONITIKA TOVTIKLN
[183]. H dwpopd oty emrioyr] KLTTOPIK®V VIOmANOUGU®Y Kot 1 S1opopeTiky] pebodoroyio mov
aKoAovONONKE OTIC TOPATAV® TEWPAUATIKEG £pYacies evBuvovtotl Yo Ta Totkilo Kol TOAAEC POpPES
OVTIKPOVOLEVO OMOTEAEGLOTOL GTLG TTOPOTAVE® ONUOGIEVUEVES LEAETEC.

[Mopd Vv vmobeon, mov &ixe OatvmwOel OTL Ol AVTIPAEYUOVAOIELS OpdoEl TV
YAVKOKOPTIKOEWMV €IVl TEPIGGOTEPO AMOTEAECUOTIKEC GE Yuvaikeg mapd oe Gvopeg [184], dev
Bpnkape owpopéc ava VAo oty ékepoon t@v GRa mRNA, mpwoteivng hGR 7 ota emineda
KopTWOANG, wrepievkivov 11 HSPS. Zoppovovtoag pe 1o euprijuoto g mapodoos £PEuvag,

TPONYOLUEVEG LEAETEG Ogv mopatnpnoav ovoyétion petald tov emmédov GRa mRNA kot
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Bapvtntog vocou kotd v ewsoyoyn ot ME® [180]. Anuovpydvtag KapmbAES YopoKTNPIoTIKOD
Aertovpytkov 0éktr (Kapmodleg ROC) yo Tic TPOTEIVES GTPEC KAl TIG TOUTEPOKIVES, avadeiape Yo
TPOTN Qopd 0T N TpwTeiviKY ékppact hGR ota povokdtrapa, ot mpmteiveg Oeppikod ook (HSPS),
oV €KPPALOVV TO €YYEVEG AVOGOTOMNTIKO GUGTNUA, KOl 1 KOPTILOAN UTOpovGaV va. doympicovy
toug acbeveic pe onym amd €vo vrocvvoAro acBevedv ME® pe amodektn OeTikn kol opvnTikn
TpoyvooTikny a&io. Aappdavovtag v’ Oyv Tov TEPLOPIGUO Amd TOV OYETIKA KpO aplOpd tov
acBevov pe oy, N tpoteivn hGR ko n eEoxvttdprog HSP72 elyav ™ dvvatdtta va tpoPfréyovy
™ BvntéTTa otovg onmtikovg acbeveic. Eival mbavov ot toamepokiveg mov ekepalovy To €YYeVvES
OVOGOTONTIKO GUOTNO, KOl 01 GTOYEVIEVOL oprovo-g&aptmpevol vtodoyeis (hGR) va avamapiotodv
Wuwitepa gvaicOnta Propdpla oty TpOPAEYN LEALOVTIIKADV YEYOVOT®V GE G0N e Ta kKoBoploueva
v 010 oTLyUn TPOYVOOoTIKE GKkop PapbTnToS Kot GOK.

To MRNA tov GRa mapdyetor pe moAd pikpoTtePN ToOTNTO GE GYECT LE TNV OVTIGTOYM
npoteiv tov GR mov petagppaletar v 101 oty [185]. Avtd ogeidetoan 6t0 Yeyovog OTL
AOTOVVTOL TOAAGL XpovoPopa othde £m¢ TV Tapaywyn tov ayyelo@opov mRNA, o6mmg v
EvapEn G HETAYPOPNG, TNV APOipEST TOL ££MVIOL KO LETO-UETAYPAPIKES OLOOIKOGIES OV OgV
TAPOTNPOVVIOL OTN UETAPPACT TNG TPMTEIVNG. To euprHoTa HAG AVASEIKVDOLY [0 KOAN avaAoyia
tov GR og mpoteivikd eminedo ko eminedo Exepaong MRNA, yeyovog mov cupwvel pe
TPONYOVLEVEG LEAETEG GE avOpdTIva KUTTOPO Kot 16TOVS, Omov avaeépetor avaroyio petald GRa
npoteivng kot GRo mRNA otovg nepioodtepovg 1otovg [119]. Emmpocbeta, avénuéva emineda
GRa mRNA cvoyetiCovror pe v avénon tov Bécemv dEGUEVONC TG OPLOVIG GE GNITIKG KOVVEALDL
[186] ko oavBpomva Aepgoxvtrapo [187], odnydvtag oe owénuévn Kavotnto, SEGUELONG KoL
gvatodnoiog oto koptikoewdn [188]. H diéyepon twv T - Aepgokvttdpmv 0dfynoe oe adEnon Tov
GRa, mBavotato KabioTdVTOG To AEUPOKDTTAPO TEPIGGATEPO gvaicONTa TNV KOPTILOAN, av KoL N
avénon avt) KotootéAlovtov omd v vdpokoptilovn [179]. Avt) n dvvopukn emidpacn oty
éxppaon ko ™ Asrtovpyia tov GRa, mov avaeépeton ot Tapamdve perétes, mBoavog eényel to
YEYOVOG OTL TOL KOPTIKOELON EIVAL ATOTEAEGUATIKA LLOVO OTOV yopnyovvTol Tpdipo oty onyn [189].
AmoteAdVTOg €00 Yo KAOe 16TO OUOLOCTOTIKO UNYOVIGHO, 1 OECUELTIKY 1KOVOTNTO TOV
oVdeTEPOPIAOV Y1 déopevon tov GR Bpébnke petopévn oe mepapaticd poviélo oyng [178] koun
ékppaon tov GRa mRNA peiouévn oe ovdetepdpiia onmrikdv modiwv [180], odnymdvrag oe
avénuévn avTioTaoT oTo KOPTIKOEWY] TMV 0VOETEPOPIA®Y. H avtictaon avutr| otadiokd exavépyeTon
LE TNV omoKaTdoTon TG vyeiog Tov onaTik®dv Tadtdv. Eeappolovtog v pétpnon tov hGR mRNA
o€ OMKO aipa, glyape TNV dSVVATOTNTO VO TAPEXOVLE L0 TEPLGGOTEPO OVTUTPOCMOTEVTIKY EIKOVA TNG

YOVIOLOKNG £KOPAONG TOV avOpOTIVOL VTTOO0YEN TV YAVKOKOPTIKOEWMV YMPIS Vo TopoAeiyovpe
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™V €KQpooTn o€ Lo-TANBvouoVE Tov Ba pmopovoay va elyov OmOKAEIGTEL Omd TNV TEPAUATIKN
dwadikacio [190].

[Ma Tpdt Qopd, damotodcaue 0Tt Ta enimedo ¢ mpoteivng GR ka/n tov GRa mRNA
ocvoyetilovtal pe T ETTES TOV TCOTEPOKIVMV, TOV EKOPALOVV TO EYYEVEG OIVOGOTOMTIKO GUGTNLLA,
TIg evookvtTapleg Ko eEwkvttapieg HSP72 wor HSP90a, extdg amd tov d&ova vmoBdAapog -
vdéeuon - emveepiota ko tig IL-6, IL-10 kot IFN-y. Enekteivovtag To amoTeAEG LT TPONYOVUEVIG
HEAETNG, OV OVESEIEE avAGTPOPN cvoyéTion ™ mpwteivng GR pe v vopadpevarivn kot 1o
yoraktikd [189], mapatnpioape 6t 1 mpwteivny GR ovoyetilovtav eniong pe v CRP, ta Aevkd
awpooaipta, tov Adyo POL/FIO; ko 10 mpoyvmotikd okop SOFA. Tlapd 1o yeyovog Oti, €xel
avopepBel apvntikn cvoyétion petagd vrepbepuiog kat Tov apBuod twv vrodoyxiwv [191], dev
damoTdcoe onpovikn cvoyétion petad hGRa kot Oeppokpacioc, yoroktikov, yAvkoing, LDH,
IL-17 M mpokaAcitovivng [180]. Xe mpdopatn dnuocicvon pog, avaeépape Ot ot €EMKVTTAPLES
HSP90a. ka1 HSP72 av&dvovtat, evéd ot evdokvttapieg katactéAlovtat [192]. Ta oroyeia avtd oty
PO oNYN TOAVAOS VTodMNADVOLV éva Bactkd poro twv HSP90a kor HSP72 oty gvepyomoinon
tov hGRa and v kotdoToon nNpepiog 6 KATAGTOOT AVENUEVIG GLYYEVELDG YlOL GUVOEST] LE TOV
npocdétn [193]. Ot ovoyetioelg hGRa-koptiloAng 1 hGRa-ACTH kot n poOuion tg HSP90o pe

KIPKOSIKO puOud evioydovy Tepattépm Ty mapamdve vedbeon [194].

6.2 EéwkotTdpies Kal eVOOKVTTAPIES TPOTEIVES Oepuikot 6ok

2V mopodco HEAETT, OUMIGTOGOUE EMIONG OTL TO EMIMESN TOV EEOKVTTAPI®V TPMOTEIVOV Oeptkon
ook HSP90a eivonr otatiotikd onuoviikd vyniotepa oe acbevelg pe coPapn onym, o€ oyéon ue
ebehovtég vylelg eviilikeg kot pe v opdda twv moivtpavpotidv pe SIRS. H onpoavtiky avt
avénon tov emmédwv g HSP90a oe eviidikeg onmtikovg acBevelg, dnpootedbnke yia mpdtn eopd
o1 01ebvn PipAloypapio amd To amoTEAESHATA TG TAPOVCAS EPEVVAG.

Avtioctoym perétn €xel yiver pdvo 6e onmITIKG TodLd Kot avapEPeL OTL T EMIMESA OPOV TG
eEokvttdprog HSP90a givan wdwitepa avEnpéva oe modid pe cofapn onymn kot o pkpdtepo foduo
oe Toudtd pe ofym kot SIRS [195]. EmmpocHeta, n eEoxvttapia HSP90a cvoyetiotnke pe tig IL-6,
IL-8, IL-10, tic mpwteiveg ofeiog @aong kot 1t Owdpkelo mapapovis oty MEG [195]. H
eEokvttdprog HSP90a Stadpapatifel onuoviikd poAo Gty mopovcioosn ovIlyOvemVv GTo OEVOPLTIKA
KOTTapa pécw tov peilovog cuumiéypatog totocvpfatomrog tomov 1 [196] o deyeipet o
uovokvtrapa [197]. H yprion avaoctoréwv thg HSP90o 061 ynoe o€ avtipAleypovddelg dpaoeig HEcm
tov mapdyovta heat shock factor (HSF)-1 kot g avénong thg HSP70 [198]. ITpocpata deiybnke oti
N xopriynon tov avactoAréo g HSP90 17-Dimethylaminoethylamino - 17-demethoxygeldanamycin
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(17-DMAG) ¢ apovpaiovg, Pertimoe v emPimon Kol HeEl®oE TV PAEYLOVAOIT OTAVINGT KOl TO
o&e1dmTikd oTpeg Katd TN didpketo e onyng [199].

H pétpnon mg e€oxvttdpiag HSP72 otov 0pd avédeile avénpéva emimeda 6TOVG ONATIKOVS
acBeveig o oyéon pe v opdda eAéyyov. Movo 600 peréteg Exovv dNUOCIEVTEL TOV AVOPEPOVTOL
omv e€okvttapioa HSP70 oe onrrikovg acbeveic [164], [159]. Ta eninedo eEokvttapiag HSP72 g
ool e onmTikn KatamAnéio, NTav onuUovIiKa peyoivtepa oe oyéon pe v HSP72 moudidv mov
VTOPAAAOVTIOV GE EKAEKTIKEG YEPOLPYIKEG EMEUPACELS, KOl 1] aENOT oVTH GvoyeTiloviav pe ™
Ovntotnta [164]. H devtepn epyacia, ovapépetal o€ avaAvon oEEWOMTIKMOY TAPAUETPOV GE CNTTIKA
Toud1d Kot STuI®VEL TV Aoy 0Tt ta. enineda g e€okvttdprog HSP72 tporonotobvton avéioya
ue to 0&edmTikd otpeg [159].

[Tépa amd T1g avOpdOTIVES HEAETEG, OPKETES HEAETEG GE (MIKA LOVTEAQ EMKEVIPMOVOVTIOL GTN
petafoln tov emmédwv g eEwkvttdplog HSP72 katd m didpkelo g onyng. Xe ovacKOTN G TOV
mpaypatorominke omd v ouddo OGS, ECTIACOUE GE ONUOCIEVUEVES EPYOGIEC TOL AVAPEPOVTOL
otov mpootatevTikd poro g HSP72 oe avBpomivec peiétec, ocvykpivovids tig pe peréteg oe
newpopatikés ouvinkes onyng [200]. TTapampnoape 61t to 50% TV 0vOpOTIVOV HEAETOV avEPEPE
TPOCTATEVTIKY €Midpaon tng eEmkvttaplag HSP72 oe oyéon pe 1o 95.8% tov peletov o {oa.
[Ipdopatn epyacio, avédeiEe 0Tl o KuKAo@opovvta eminedo HSP72 aviavoviov ce onmrikd
TOVTIKIOL avOAOYa LE TNV YPOVIKT eEEMEN TG oNynS Kot 1 avénon avtn cuoyetileton Betkd pe v
Ovnrotra [201].

O maBo@LGloloYIKOG UNYoviopog mov oyetiletar pe v omedevdépwon e HSP72 ctov
eEwrutTdplo xdpo dev eivan TANpwg Katavontog. Exet dtutvmmbel n vdBeom oti, or eEwrvtTdpieg
HSPs pmopet va anehevBepmBodv and katesTpapptévoug 16To0e Kot VEKPOUEVE KOTTAPO, LETO Omd
Tpavpo, emdyovrag mopaiinio avocokataotoAr] [202]. H adénon ovti, o€ cuvovacud pe thv
ocvoyétion mov oamotdcape petach HSP72 xor Bapvtntog vOcov, evieyvouy Tepartépm tnv
vdBeon Ott o1 mpwteiveg Oeppikod GOk SPOLV GOV CNUATO KIVOOVOL TOL GTOYO &YXOLVV Vo
TPOTMOMTOICOVY TNV OTAVTNGT TOV 0VOGOTOINTIKOY cvotiuatog oto otpeg [203]. H woyvpn Oetikn
ocvoyétion petald  eEw-kvttdpiwv HSP72  kow HSP90o mBavétata oeeiletor o xowvd
Ta00PLGLOAOYIKO LUNYOVIGHO PLBLLOTG TG £KPPUCTS TOVG.

H pedét tov evdokuttaplov mpoteividv Oepikod 6ok G€ HOVOKDTTAPO KOl OVOETEPOPIAQ,
€0€1Ee OTL LIAPYEL OLPOPETIKY] EKPPACT) OTNV PO OACT], avAAOYD HE TOV KLTTOPIKO VLIO-
mAnBuopd kat v opdoa perétng. ‘Etot, ota povokvttapa 1 HSP90 ko 1 HSP72 dev mapovoiacav
ONUOVTIKES O0POPEG HETOED TV OUdd®V. XT0. ovdetepdPira, 1 HSP72 eupaviotmke onpovtikd

HEIOUEVT o€ oYEon e TNV opdda eEAEYyov Kat tnv opdoo SIRS.
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6.3 Aéovas vroOaiauog-Yropven-Emiveppioia.

H ocwom Aertovpyia tov a&ova YmoBdiapog-Ynoouon-Enwveppidin (YYE) ko m vmoapén
(UGLOAOYIKNG OTAVINGNG OTO YAVKOKOPTIKOEW), €lval PactKNg onUaciog 6Ty Guuva Tov EEVIOTN
évavtt pikpofrakov mtapaydviov. H onuacio g npoteivinig GRa oty enitevén g opotdotaomg,
eoivetor kaBapd amd PEAETEC G ONATIKA TOVTIKLA, TO. Ooio 6TEPOVVTAV EVOOOMAMOKNG TPMTEIVNG
GRa kot to omoia epedviioy avEnuévn BvntdtTo, OPOOLVOUIKT OoTADEWN, UEIOUEVT] TOPOy®YN
eAleypovadmv kuttapokivay [120] kot advvapio va pvBuicovv v mapaywyn IL-1p [178]. Ta
avénuéva enimeda hGR, koptilding, emkuttapiov kot evookvttapiwv HSPs kot kuttapokivov oty
onymn, Thavodg avamapliotovyv TV €vtaot gvepyonoinong tov déova YYE kot g andvinong tov
EYYEVOUG avOGOTOMTIKOV cuothpatos. H vrdBeon 6t avénon avtn, icwg opeiletal o€ KLTTAPIKO
Bdavato, dev vmootnpiletor omd TO gVPNUATO TNG TOPOVCAG Epevvag, KaODG Oyt puoévo dev
dwmotdbnke cvoyétion pe ta enimeda LDH, aAld towtdypova Koataypdonkav peimpéve eninedo
evookvttapiov HSP90o kot HSP72 oty opddo Tov onmtikdv Kot Tov un emPoloviov.

Ta yAUKOKOPTIKOEWDN WUTOPOVV Vo €mdyovv TNV amoOmTorn, He omevbeiag pvbuion tov
avticToy®v yovidimv 1 yovidiov oxetilopevov pe v emPioon, 1 akoun deyeipovtag KuTToptKa
Bropopla ta omoia evepyomolovy tov katappdktn g amdntwong [204]. To amoteAéopata Tng
HEAETNG HOG DTTOOMAMVOLY OTL 01 DYNAOL KivdLuvov acBeveic mpoeTotndlovy TV amavTnon GToV
«kivouvoy avéavovtag tig eEwkvttdplec HSP90a kon HSP72 kot v xoptildAn, 6€ (o KatdoTaon
«€toun yio Tpdcdeon o avEnpéva enineda hGR». Ta vyniotepa enineda eEwrvttapiag HSP72 kot
T pewpéva eninedo HSP72 ota ovdetepogiia og acbeveic mov Adpupavay vopokoptilovn, mbavag
opeilovtar oTov PeYaAdTEPO PaBUO GTPES Kol PAEYLOVIG € AT TNV opdda Tov aclevav. H Btk
ovoyétion g hGR pe pAheypovmoeig Brodeiktec GAA®OTE, GE GLVOLOGUO LE TNV TOPAAANAN avEnom
¢ mporaktiving kot ACTH, evioybet tnv vmdBeon 41t 0 0pyaVIGHOG APDVETOL KOTAGTEALOVTOG TV
napaywyn Proevépyetag. H adénon g koptilding kot tng npwteivng hGR mov dametdoape 6toug
onntikog acBevelc g HeAéTNG pag VTodNAGVEL TOAVAOS OTL 1 KOPTILOAN 08V givon TEPLOPIOTIKOG
mopdyovtag mpoa ot onym. Etol, 1 eEwyeving yoprynon koptiloAng mpowwa oty onyn Oa
UTOPOVGE VO KATOGTEIAEL TNV NN aLENUEVN EKEPACT] TOV LTOJOYEN TOV YAVKOKOPTIKOEWDV LEGH
evog pnyovicpol apvntikng moAivopoung pbOuong. Tehwkd amotédeoua, Ba NTav n avénon g
OVTOYNG OTO YAVKOKOPTIKOELON.

[Tapd 10 yeyovog oOti, €xel Ppebel avénuévn éxppaon hGR oe T-Aepgokdtrapa katd
dupkelo onmTikng KatomAn&iog, avedptnto omd TV YoPNYNon YAVKOKOPTIKOEWD®V, 1 SECUEVTIKN

wovoTta TV vmodoyfa Ppédnke ehattopévn e ovdeTEPOPIAL  acBevedv mov  AduPavav
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yAvkokoptikogdn [189]. Xty moapodoa perétn, dev mapatnpioope Kopio S1opopd otV EKEpacn
™G hGR ota povokvttapa 1 610 oAk aipa oe acbeveig mov Adupoavav vopokopTilOVn Ge dOoM
OTPEC Kol 6€ avTovg mov doev AdpPavav. H ghattopévn wavotnta déopegvong e hGR ota
ovdeTEPOPIAD Bo. umopovoe map” OAa avLTE v ETPPASVLVEL TNV OTAVINGT OTO KOPTIKOELD).
AvoLoyiKd, M xpNoN YAVKOKOPTIKOEW®MV 6T onrTikn Kotaninéio Oo pmopovoe va eEaptdtal and o
o0TAO10 TS ONYNG, TNV AvTOPASTIKOTNTA ToL Aova YmoBdAapos-Yropuon-Enveppida kot v
edkotTa tov hGR otov Tpocdétn [101]. Mn oteposidikoi exiektikoi tporomomtéc tov hGR (Non
steroidal selective hGR modulators /Sin  EGRAMS), ot omoiot pmopodv vo TPOmOmTolovV
OLYKEKPLUEVOLG UNxavicovg Tov hGR kat va Tpomomolovy 10 Tpoeik TG YOVISI0KNG EKPPOCNS TOL
hGRa, avakToOv cuvexds 600G CIEPE GTNV EPELVA OLEPEVVIONG TOV dVVATOTNTMV BEPUTEVTIKNG
nopéuPacng pécwv tov vrodoycwv [205].

H avénon ¢ mporaktivng oe onmtikovg acbeveic o oyéon pe T1g GALEG V0 OpddEG LEAETNG
elvan éva axopa a&roonueiowto gvpnua. O pOAOG TG TPOANKTIVIG MG AVOGOTPOTOTOUTIKT) OPUOVT,
dev &yel devkpwviotel mAnpwc. [Ipdoparn perétn, ovoyetiCer v €kepacn avénuévov emmédwv
TPOAOKTIVIIG OTO, LOVOKDTTOPO, OYKOAOYIKGV acbevdv pe koldtepn emiPioon [206]. Exer emiong
deyBel, 611 Ta KOTTOPA TNG TPOSHIAG VITOPVONG AVTIOPOVV GE GTOLYEID TOV TOLYDUOTOC TOV HUKNTOV
avédvovtog v mopoyoyn mwpoiaktivig [207]. A&oonueimto edpnua ™G peEAETNG pog givar M
ONUOVTIKN adENOT NG TPOAUKTIVIIG 6TV OpAda TV ToAvtpavpatidv. Eyxel eniong mponyovpeva
avaeepbel, avénon g TPOAUKTIVIG GE TOAVTPAVUATIES TIG TPMTEG MPES OO TNV EIGAYMYN GTNV
ME®, pe v avénon va @hdvel oto peyaAddtepo eninedo v tpitn nuépa [208]. Ta gvprjuoto g
HEAETNG HOG KoLl 1 aOENGT TS TPOAOKTIVIG, avAdEIKVOOLY OTL 0 pOAOG TNG elvar IGO0V ONUAVTIKOG
pe v KoptloAn oty emitevén opotdotacng. H mapoatmpovdpevn avénon e mporoktiving Tig
TPOTEG DPEG, MOUVDOG GLVEICPEPEL CTNV TPOULY EVEPYOTOINGT TOV OVOGOTOUTIKOD GUGTILOTOG.
[Topd 1o yeyovog OTL, M POPUAKELTIKN OVOGTOAN TNG TPOAAKTIVIG Ba LTopovsE Vo TPOGOEPEL L
KOLVOTOHO QOPUAKEVTIKN TOpEUPacn, 0 akpPpne pOAOG TNG TPOAAKTIVIG KOL 1] GLUGYETION TNG LE TNV

npoteiv hGR ot onyn dev €xovv drevkpviotel TApg.
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6.4 Ilepropicuoi Tng ueléTng

To avticopo kot n pebodoroyia mov ypnowyomombnke otn peAétn pog £€5ve TN duvaTOTNTO
TPOGOIOPIGUOD TOV OMK®OV emMmEd®mV TG TpoTeivg Tov hGR ywpic va vrdpyer n dvvatodotnTo
JYWPIGUOV TOV IGOUOPOOV TNG TPMOTEIVIG. ['1ar To AdY0 avtd, dev givar duvatdv va vVToOAoYiGoLE
edv éva T0cootd amd Ta yYMAGTEPA emineda Tpwteivng hGR mov petpricape avarapiotovy enineda
™m¢ wopopenc B. Kabobg ouwc dev aviyvevdnke hGRP ot eninedo MRNA, evd n mpoteivn hGR
oyxetilotav onuovtikd pe 1o hGRa mRNA, givon mpodnro 6t | mpwteivny hGR mov petprinke ot
LEAETT LLOG OVOTTOPIGTA KLPIWG TNV IGOHOPPT O, TOV GAA®GTE eKQpAleTaol o€ EaPETIKA VYNAOTEPES
ovykevipooelg [180].

[Tepropiopnd g perétng, anoteAel eniong 10 yeyovog OTL eV VINPYE OLOYPOVIKT KOTOYPAP
amoteAecpdTomv o Paboc ypovov kot to omdteAécpata mpogpyovior amd acbeveilg evdg povo
Noocoxopeiov. AcBeveig ovoyetioelg Tov hGR pe optopévoug EAEYHOVAOIEIS KOl OPLOVIKOVG OEIKTES
KOl € TTPOYVMGTIKA 6KOp PaphTntag, oV Kol GTATIOTIKE onIavTiKES, Oo mpénetl va a&lohoynBodv pe
eMEOAAEN LOY® TOL HIKPoD 0p1Bov acHevdy.

H dwpopd nAkiog peta&d onnrikdv achevov Kot vyidv edehovidv amotedel Evav akopo
mEPLOPIOUO TG pHeEAETNG pag. Eviovtolg, n évtoén onnrikdv achevov pe 1o ovotnpd kprmplo
EMAOYNG TOV YPNOUOTOMGAUE amodeiydnke apketd dOokoAn. Emmpocheta, mpdkeitar yio puo
TPOOTTIKY HEAET e O1ad0YIKES elcaywyég TG ME® 6mov 1 péon nAkio TV TOAVTPOLUATIOV 1TV

OPKETE LUKPATEPT) GE GYEON LE TNV NAIKIL TOV ONATIKOV, OO AAADGTE AVOUEVOTAV.
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1. Xounépaocua

SOUTEPOAGLATIKA, TO ATOTEAECUATO TG MEAETNG MO €€V OTL | TPOUN EKQOPOCT TNG TPWOTEIVNG
hGR kot to MRNA hGRa av&dvovtal 6Tatiotikd onpoviikd og acOeveic e mpodun oy, o€ oyxéon
pe vyteic eBerovtég kot moAvtpavpatieg pe SIRS. Avtiotorya, otoatiotikd onpavtiky advénom
napatnpeitan otig eEwkvttdpiec HSP90a kot HSP72 oe mpdun ofjym, dpdviog co onpato Kivdhvou
OTOV OPYOVIOUO. XTO TPOTO OTASWL NG KPIioung vocov, 1 £KQPPACT, TOV VTOO0YEN TV
YAVKOKOPTIKOEW OV pUmopel va mpofAéyel v ékPaocmn kot tnv mapovosio oyng. [Tibavotata, o hGR
0€ GLVOLAGHO UE TIC TPMOTEIVEG BEPLIKOD GOK OWEAVOVTOL GTO, LLOVOKDTTOPO KOl GUVTEAODV MOTE M
déopevon g KoptloAng vo €EI00PPOMNGEL TNV VLTEPUETPO.  QAEYLOVAOON OVTIOpOGT 7OV
mopatnpeitor otnv ofela pdomn g mpoiung onyne. H e€wyevig yopnyng xoptildAng o€ avtd 1o
otadlo, Bo pumopovce vo 0dNYNOoEL GE UEWUEVT EKEPOACT] TOL avOPOTIVOL VTOJOYXEN TV
YAVKOKOPTIKOEW MV, HECH UNYXOVIGLOL TTaAivdpouns pvouions, avdvovtag £I61 TV avVIicTao 6T
KopTikogwdn. Extetopévn épevva oto péAdov, Bo pmopodoe vor 0dNYNGEL GE W0 TEPIGGOTEPO
eEATOLKEVUEVT] TPOGEYYION TNG XPNONG TV KOPTIKOEWMV GE GNYT Kol GNTTIKO GOK, Aapupdvovtag
v’ oYY, TOGO TNV £KEPUGCT TNG LCOUOPPNG O TOV VLTOOOYEN TV YAVKOKOPTIKOEW®MV KOl TN
OECUEVTIKN] NG KAVOTNTO, OCO KOlU TNV 100PPOTi0 TG OmAVINONG TOVL OVOGOTOWTIKOD -

OPHOVOALOYIKOU GLGTHHOTOC.
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8. llepiinyny

Ewayoyn: O vrodoyéag yAvkokoptikoewd®mv (GR) exepaletor vrmoypemtik@ € OAOVLE TOLG
KutToptkovs TAnBuopuovs. H EAAeyr| tov amd Toug 16T00¢ Umopel vo 0ONYNOEL GE YOPUKTNPIOTIKG
nafoAoyikovg eatvotvmove. [Ipdcpata epevvnTikd dedopuéva TapEyovy eVOEiEelg OTL | EKEPACT TOV
GR glottdveTor TPoodevTIKE G€ TEPAUOTIKO LOVTEAD ONyYMG, Kabdg kot 6Tt avty 1 dadikacio
oonYyel og petopévN tkavotnta g oe&apnefalovng vo LETOKIVEITOL TPOG TOV TUPT VA TOL KLTTAPOV.
Ykomog: No efetdoovpe €dv 10 ayyeAlopopo RNA (mRNA) g oopopene o tov avOpmdmivov
vrodoyéa tv yAvkokoptikoeddv (hGRa) kot 1 mpwteivny hGR givan avemapkr oe acbeveic pe
Tpoun onymn (X) oe oyéon pe acbeveic pe pUN-Aolu®dOeS GUVOPOUO GUOTNUATIKNG PAEYUOVAOIOVE
aravimong (SIRS) kot vyeig eBerovtég (E). Na exktyunoovpe €dv ot petafoArég ot YovISloK Kot
TPOTEIVIKNY EKQPOCT] TOL VTOJOYEN TOV YAVKOKOPTIKOEWAOV oyetilovtan pe petafoiég ota emineda
g KopTOANG Kot £dv cuoyetilovtal He TIS o) EVOOKVLTTAPLES KOl EEMKVTTAPLES TPMOTEIVEG BepLLIKoD
ook (HSP) 90a ka1 72 B) v mporaktivn, ACTH ko T1g tvtepAevkiveg y) tnv éxPaon.

Mé0odor: H perétn mpaypotomombnke oe Ilavemommuioky Movada Evtatiknig @spameiog kot
ovupeteiyov 48 dwdoykol acBeveic pe mpowng évapéng (<48 dpeg) onyn (X) kot 40 dradoyucol
noAvtpovpatieg pe mpoung vapéng (<48 wpeg) SIRS. H opdda eléyyov mepeddpPove 35 vyteic
ebeloviég (E). 'Eywve amopovoonn RNA oamd olkd oaipo pe TRI Reagent, mapocikevm
ocvunAnpopotikod DNA amd RNA pe m péfodo g aviictpoeng HETAYpOENS, Kol KOTOMTY ¥p1on
aAVGOOTAG avTidpaong molvpepdong mpaypatiko ypdvov. Ot evookvttapileg mpmteiveg hGR kot
HSPs ota povokdtrapa Kot ovdetepd@ilo vroAoyiotnkoy [e Kuttapopetpio pong 4 ypopdtov. Ot
eEoxvttdpiec HSPs kat o wwrepAevkiveg opov voroyiotnkav pe Elisa.

Amoteréopata: H npoteivn tov hGR Bpébnke avEnuévn oty opdda £ o oyéon pe 116 opdodeg E
kot SIRS (p<0,05), evdd to hGRa mRNA Bpébnke avénuévo oty opdda X oe oyéon pe v opdoda E
(p<0,05). X¢ onmrikovg, n mpowteivn hGR ka1 n e€okvttdplogc HSP72 ftav vynidtepo oe un
emlovteg oe oyéomn pe tovg emloveg (p<0.05). H péon évraon eBopiopod g npmteivng hGR ko
N oyxetikn ékppoorn ov MRNA hGRa cvoyetiCovtav onpavtikd peta&d tovg (rs=0.64, p<0.001).
Yta povokvttopa, 1 Ekppacn e mpoteivng hGR ovoyetiCoviav Betikd pe T evookvTTAPLEG Kot
eEorvttapieg HSPS, v koptildin ko 11g wreprevkiveg (p<0.05). Ot HSPs, n xoptildin kot M
npoteiv hGR eiyov ™ dvvatdTTa S10YOPICUOD TOV SNATIKOV amd TV opdda SIRS pe peydin
mhavotta mpoPreyng (AUROC >0.85, p<0.05). e onmrikovg acbeveig, n mpwteivn hGR ota
povokvttapo kot 1 eEmkvttdprog HSP72 ftav woyvpol mpoyvootwkol deikteg g Bvntdtmrag

(AUROC >0.95 p<0.04).
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Yoprépaocpo: H mpodyov otadiov onym cvvodeveton omd ovénuévn YovioloKy Kol TPMTEIVIKN
éxppaon tov hGR kot avénuéveg ocvykevipmoelg Koptiloing, vmodnAdvovtag mwhovov v un
avaykn yopnynong €£myevodv KOPTIKOEW®V. L& OVTO TO GTAOI0, M EKEPACYT TOL VTOOOYEN TV
YAVKOKOPTIKOEW®OV Umopel va wpoPAyel v mapovsio onyng kot v EKPoacn ko oyetileton pe

EMAYOUEVA OO TO OTPEG Propdplo Ko 0pyavikn SuGAettovpyia.
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ABSTRACT.

Purpose: To examine if the human glucocorticoid receptor (hGR) isoform-a mRNA and hGR
protein expressions are deficient in the acute phase of sepsis (S) compared to systemic inflammatory
response syndrome (SIRS) and healthy subjects (H). To evaluate if the hGRa and hGR alterations
are associated with cortisol changes, and if they are related to: 1) extracellular and intracellular heat
shock proteins (HSP) 72 and 90a; 2) ACTH, prolactin, and interleukins (ILs); 3) the outcome.
Methods: Patients consecutively admitted to a University Hospital Intensive Care Unit (ICU) with S
(n=48) or SIRS (n=40) were enrolled in the study. Thirty-five H were also included. Total mRNA
was isolated from peripheral blood samples and cDNA was prepared. RT-PCR was performed.
Intracellular hGR and HSPs expression in monocytes and/or neutrophils was evaluated using 4-
colour flow cytometry. Serum prolactin, ACTH and cortisol concentrations were also measured.
ELISA was used to evaluate serum ILs and extracellular () HSPs (eHSP72, eHSP90a).

Results: hGR protein was higher in S compared to H and SIRS; hGRa. mRNA was higher in S
compared to H (p<0.05). In sepsis, hGR protein and eHSP72 were higher among non-survivors
compared to survivors (p<0.05). The hGR MFI and hGRa mRNA fold change were significantly
related to each other (rs=0.64, p<0.001). Monocyte hGR protein expression was positively correlated
to extracellular and intracellular HSPs, cortisol, and ILs and negatively to organ dysfunction
(p<0.05). HSPs, hGR, and cortisol were able to discriminate sepsis from SIRS (AUROC >0.85,
p<0.05). In sepsis, monocyte-hGR protein and eHSP72 were strong predictors of mortality (AUROC
>0.95 p<0.04).

Conclusions: Acute-phase sepsis is associated with increased hGR expression and cortisol
concentrations, possibly implying no need for exogenous steroids. At this stage, hGR is able to

predict sepsis and outcome, and is related to stress-activated bio-molecules and organ dysfunction.
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University Hospital, University of Background: The purposes of this study are to examine if the human glucocorticoid

Crete, 71500 Heraklion, Crete, receptor (hGR) isoform-a mRNA and hGR protein expressions are deficient in the acute
Greece phase of sepsis (5) compared to systemic inflammatory response syndrome (SIRS) and
Zﬂn‘;E\fraff:éoé[!'érﬁ;mﬂ.‘§|e healthy subjects (H) and to evaluate if the hGRa and hGR alterations are assodiated with
cortisol changes and if they are related to (1) extracellular and intracellular heat shock
proteins (HSP) 72 and 90q; (2) ACTH, prolactin, and interleukins (ILs); and (3) outcome.

Abstract

Methods: Patients consecutively admitted to a university hospital intensive care unit
(ICU) with S (n=48) or SIRS (1 =40) were enrolled in the study. Thirty-five H were also 158
included. Total mRNA was isolated from peripheral blood samples and cDNA was
prepared. RT-PCR was performed. Intracellular hGR and HSP expression in monocytes
and/or neutrophils was evaluated using four-colour flow cytometry. Serum prolactin,
ACTH, and cortisol concentrations were also measured. ELISA was used to evaluate
serum ILs and extracellular (e) HSPs (eHSP72, eHSP90a).

Results: hGR protein was higher in S compared to H and SIRS; hGRa mRNA was higher
in S compared to H (p < 0.05). In sepsis, hGR protein and eH5SP72 were higher among
non-survivors compared to survivors (p < 0.05). The hGR MFI and hGRa mRNA fold
changes were significantly related to each other (r. = 0.64, p < 0.001). Monocyte
hGR protein expression was positively correlated with extracellular and intracellular
HSPs, cortisol, and ILs and negatively to organ dysfunction (p < 0.05). HSPs, hGR,
and cortisol were able to discriminate sepsis from SIRS (AUROC > 0.85, p < 0.05).

In sepsis, monocyte-hGR protein and eHSP72 were strong predictors of mortality
(AUROC > 0.95, p < 0.04).

Conclusions: Acute-phase sepsis is associated with increased hGR expression and
cortisol concentrations, possibly implying no need for exogencus steroids. At this
stage, hGR is able to predict sepsis and outcome and is related to stress-activated
bio-molecules and organ dysfunction.

Keywords: Glucocorticoid receptor (GR), Cortisol, Heat shock protein 72, HSP90aq,
Sepsis, SIRS
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Background

Sepsis is a life-threatening organ dystunction caused by a dysregulated host re-
sponse to infection [1]. The activation of the hypothalamic—pituitary—adrenal
(HPA) axis results in increased cortisol concentrations driven by increased secre-
tion of ACTH [2]. Also, decreased activity of the cortisol metabolizing enzymes
impairs cortisol clearance, enhances hypercortisolism, and suppresses ACTH secre-
tion by feedback inhibition [3].

In humans, glucocorticoids (GCs) exert their effects through binding to their
cognate receptor, the glucocorticoid receptor, a ligand-dependent transcription fac-
tor [4]. The human glucocorticoid receptor (hGR) is encoded by the NR3CI gene,
which is located on the long arm of chromosome 5 (5g31.3) and is composed of
ten exons. Alternative splicing of exon nine generates two highly homologous re-
ceptor isoforms, hGRa, and hGRpP. The residing in the cytoplasm hGRa functions
as a ligand-dependent transcription factor [4]. The hGRP does not bind gluco-
corticoid agonists and exerts a dominant negative effect on the transcriptional
activity of hGRa [5].

In the absence of ligand, the hGRa resides mostly in the cytoplasm of cells as
part of a hetero-oligomeric complex, which contains chaperone heat shock proteins
(HSPs) 90 and 70. HSP90 regulates ligand binding, as well as cytoplasmic retention
of hGRa by exposing the ligand-binding site and masking the two nuclear
localization sequences [4]. HSP90a and HSP72 work together as the only two es-
sential components of the five-protein system for allowing hGRa to bind the
incoming steroid hormone by enhancing its affinity for the ligand [6]. Upon ligand
binding and phosphorylation, the hGRa dissociates from HSPs and translocates 159
into the nucleus. Nuclear hGRa binds to glucocorticoid response elements (GREs)
of target genes and upregulates or downregulates their expression, depending on
GRE sequence and promoter context [4] (Fig. 1).

GCs downregulate the expression of their receptor through transcriptional, post-
transcriptional, and posttranslational mechanisms [7]. Thus, treatment with GCs
activates a negative feedback loop by inducing a specific critical suppressor of
NR3CI gene, the microRNA-124, thereby impeding the hGRa upregulation and
shifting the hGRa:hGRp ratio toward hGRP. Such a shift limits or negatively im-
pacts the GC anti-inflammatory effects by aggravating the GC resistance [8]. Septic
serum induces the expression of not only hGRa but also of hGRpP in both T and B
cells in culture, supporting a possible GC resistance of specific cell subpopulations
in sepsis [9]. In pediatric sepsis, however, hGRp mRNA levels did not change
significantly during sepsis, verifying inconsistency with results of hGRp [10]. By in-
vestigating hGRa mRNA expression rather than protein levels [8], these studies
produced inconsistent results about the hGRa expression and function in critical
illness.

To the best of our knowledge, the assessment of both protein and mRNA hGRa
expression in sepsis and systemic inflammatory response syndrome (SIRS) in rela-
tion to their hetero-oligomeric HSPs parts, and the stress-induced inflammatory re-
sponse has not been investigated previously. In this study, we assessed the hGR
protein expression in monocytes and the hGRae mRNA in whole blood in intensive

care unit (ICU) patients with early-onset sepsis (S) compared to SIRS or healthy
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Fig. 1 Glucocorticoids (GC) diffuse across the cell membrane and bind to human glucocorticoid receptor
(hGR) in the cytoplasm. In a heat shock protein (HSP) heterocomplex, hGRa is activated (upon ligand binding),
is released from HSP72 and HSP90q, and rapidly translocates into the nucleus, where the transcription of target
genes is initiated. Through transactivation, binding of two hGRa molecules together as a homodimer to
glucocorticosteroid response elements (GRE) in the promoter region of steroid-sensitive genes leads to
the transcription of genes encoding anti-inflammatory mediators (i.e., IL-10) and the inhibition of nuclear
factor-kB (NF-kB). Through transrepression, the hGRa-GC complex interacts with the activated by NF-kB
and other pro-inflammatory transcription factors with intrinsic histone acetyltransferase (HAT) activity
switching off multiple activated inflammatory genes (ie., IL-6). CBP cAMP response element binding protein,
IKKB inhibitor of 1-«B kinase-
\

control subjects (H). We examined the hypothesis that the hormonal-innate im-
mune stress-responding pairs of hGR-cortisol and hGR-HSPs are adequately
expressed in the acute phase of sepsis. We also examined the hypothesis that the
hGR mRNA fold change and protein expression alterations are associated with
simultaneous cortisol, extracellular or intracellular HSP72 or HSP90a changes, or
with stress-activated bio-molecules and organ dysfunction. Finally, we evaluated the
ability of the hGR alterations to predict sepsis or outcome.
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Methods

Patients

The study was approved by the institutional review board of Evangelismos Hospital
and was performed during a 24-month period between September 2013 and
September 2015. Written informed consent was obtained from the relatives of pa-
tients admitted to the ICU. Patients aged 18-75 years consecutively admitted with
early-onset (<24 h) sepsis/septic shock or SIRS were eligible for enrollment. The
sepsis group (S) included patients (n=48) with an identified source of infection
and Sequential Organ Failure Assessment (SOFA) [11] score >2, according to the
updated Sepsis-3 definition [12]. Of those, 59.5% fulfilled the septic shock criteria
(need for inotropic support to maintain MAP >65 mmHg and lactate levels
>2 mmol/L). The non-infectious SIRS group included trauma patients (1 =40) who
met at least two of the four conventional criteria for SIRS [13] and represented
the first control group (ICU control). The H group included healthy volunteers (# = 35),
representing the second control group (healthy individuals). Exclusion criteria were (a)
malignancy, (b) autoimmune diseases, (c) prior use of corticoids, (d) immune deficiency
disorders, and (e) late sepsis or SIRS > 48 h after admission. Acute Physiology and Chronic
Evaluation-II (APACHE II) [14], multiple organ dysfunction (MODS) [15], Simplified
Acute Physiology Score-1II1 (SAPS III) [16], and SOFA scores were recorded on ad-
mission. Blood samples were obtained at 8 am because of a peripheral CLOCK-
mediated circadian acetylation of the human GR counter-regulating the actions of
diurnally fluctuating cortisol [17]. Blood gas values and clinical laboratory data

were obtained from laboratory records.

161

Laboratory assays

RNA isolation, reverse transcription and RT-PCR for GRa (NR3C1)

Total RNA was isolated from peripheral blood employing the TRIzol Reagent
(Ambion by Life Technologies) according to the manufacturer’s instructions. RNA
(1 pg) was DNase treated using RQl RNase-free DNase (Promega) and reverse
transcription was carried employing the Transcriptor First Strand ¢cDNA Synthesis
Kit (Roche Applied Science). Duplicate samples of the cDNA underwent employing
primers and TagMan probes designed by TIB MOLBIOL and the LightCycler 480
Probes Master Kit (Roche) on a LightCycler 480 System (Roche). The reference
gene used in this study was the RPLPO. Repeated trials for hGRp detection in
samples of all groups were mostly unsuccessful, so that only hGRa mRNA was
measured. Standard curves were constructed using triplicate samples of a standard
RNA sample for hGRa and RPLPO. The sequence of the primers and probes of the

target and the reference gene were:

hNR3Cla S 5-TATgCATgAAgTgg TTgAAAATCTCC-3'(exon 9)

hNR3Cla A 5-gg TATCTgATTgg TgATgATTTCAgC-3' (exon 9)

hNR3C1 FAM-CATCTCggggAATTCAATACTCATggTCTT-BBQ (exon 9)
RPLPO-F 5'-CTCTGGAGAAACTGCTGCCTCATA-3', (exon 4)

RPLPO-R 5-GACTTCACATGGGGCAATGG-3’, (exon 5)

RPLPO FAM-AGGACCTCACTGAGATCAGGGACATGT-BBQ (exon 4-5)
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Data analysis was performed using the Advanced Relative Quantification software
of the LightCycler 480.

Flow cytometry for human GR, HSP72, and HSP90a

The monocytes and neutrophils protein expression was evaluated by flow cytometry.
Ethylenediaminetetraacetic acid (EDTA)-anticoagulated blood (100 pL) was used for flow
cytometric analysis of fresh peripheral blood monocyte (m) and neutrophil (n) HSP72 and
HSP90w, and monocytes hGRat protein expressed as mean fluorescence intensity (MFI)
were determined after staining surface antigens CD33 and CD45 with 5 pL. monoclonal
antibodies CD33-PE/Cy5 and CD45 PE/Cy7 (BioLegend, San Diego, USA) followed by
HSP72, HSP90a, and hGR intracellular staining with 5 pL HSP72-FITC, 5 pL HSP90a-
PE, or 10 pL anti-hGR-FITC monoclonal antibodies, respectively (Enzo Life Sciences,
Ann Arbor, MI, USA). Anti-hGRa antibodies conjugated to any fluorescence were not
commercially available. Additionally, although hGR antibody detects all protein isoforms,
hGRa is represented in almost 99% of hGR protein [10]. Non-detection of hGRP protein
with flow cytometry would also be expected when it couldn’t be detected on RNA level.
Isotype controls were used to check if blocking was needed. Assays were performed
according to the manufacturer’s instructions using Flow Cytometer FC-500 (Beckman
Coulter, Miami, FL, USA).

ACTH cortisol and prolactin

During the first 48 h after admission to ICU, blood samples for determination of

ACTH cortisol and prolactin were collected at 08:00 h. Plasma ACTH was measured

using the Immulite 2000 Immunoassay Analyzer (Siemens Healthcare Diagnostics,

Tarrytown, NY, USA), while serum cortisol and prolactin concentrations were deter-

mined using the ADVIA Centaur Immunoassay Analyzer (Siemens Healthcare Diagnostics, 162
Tarrytown, NY, USA).

Cytokines and extracellular heat shock proteins

Serum cytokine concentrations of IL-6, IL-10, IL-17, and interferon (IEN)-y were mea-
sured by ELISA according to the instructions of the manufacturer. Extracellular plasma
levels of HSPs (eHSP72 and eHSP90a) were analyzed by ELISA assay according to the
manufacturers’ instructions (Invitrogen Carlsbad, CA, USA and Enzo Life Sciences,
Ann Arbor, M1, USA, respectively). Inter- and intra-assay confidence intervals (CI) for
each analyte were: IL-6:6.2, 7.8; IL-10:3.25, 2.75 IL-17:3.7 and in process, [IFN-y:3.5, 7.3,
HSP72:7.1, 15.2, HSP90a < 10. Sensitivities of assays: IL-6 <2 pg/mL, IL-10 <1 pg/mL,
IL-17 =2 pg/mL, IFN-y = 0.03 [U/mL, HSP72 =90 pg/mL, and HSP90a = 50 pg/mL.

Statistical analysis

The one-sample Kolmogorov—Smirnoft test was used to determine the data distribution
from measured variables. Data are expressed as median values with range for con-
tinuous parameters and as frequencies for categorical variables. The Kruskal-Wallis
independent samples test was used to perform comparisons among groups, as appro-
priate. We ran multiple comparison analyses using post hoc Dunn’s pairwise tests
with Bonferroni corrections for the Kruskal-Wallis H test; the a° test statistic (H°)
was adopted to calculate the effect size (w? =H*/(n-1)) to avoid the inflation of
overall type 1 error. Between-group comparisons were conducted using the y* test

for categorical parameters and Spearman’s rank correlation coefficient for correlation
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between two continuous variables. The effect size for x° test was measured using the
Cramers V (V=vx"/ndf) goodness of fit. To evaluate predictive values, we
calculated the areas under the receiver operating characteristic curves (AUROC) for vari-
ables significantly differing between S and SIRS groups or between survival and non-
survival sub-cohorts for the sepsis group. For the predictive values of sepsis or mortality
we used biomarkers significantly related to them in bivariate correlations, as appropriate.
We consider an AUROC >0.80 as clinically relevant whereas the optimum cutoft value
was calculated by the highest sensitivity and specificity combined (Youden index ap-
proach). The positive and negative predictive values were also calculated. A two-sided sig-
nificance level of 0.05 was used for statistical inference. All statistical analyses were
performed using the IBM SPSS Statistics (version 22.0; Chicago, IL).

Results

Group differences

Monocytes hGR protein expression was higher in S compared to H and SIRS
(Kruskal-Wallis Test, pairwise comparisons); hGRa mRNA was higher in § com-
pared to H (Table 1). Groups also differed regarding severity of illness, hormonal,
inflammatory, intracellular, and extracellular innate immune response. The proportions of
variability (effect size) in the ranked dependent variables accounted for by grouping vari-
ables were >0.20 (medium per Cohen), indicating a fairly strong relationship between sep-
sis and the expression levels of hGR protein, cortisol, extracellular HSP72 and 90a, SAPS-
111, IL-6, procalcitonin (PCT), age, sex, and mortality (Table 1).

None of the patients had received steroids the last month before admission (exclusion 163
criteria). Fifteen S patients had been started on a stress-dose of hydrocortisone before
blood sampling because of catecholamine resistant shock (31%). Neither hGR mRNA
nor MFI differed between the steroid and non-steroid group. Although HSP90a did not
differ between groups, eHSP72 was higher and nHSP72 was lower in the group receiving
hydrocortisone (stress dose). Prolactin concentrations were higher but ACTH were lower
in females compared to males (p < 0.001). Cortisol, hGR, hGRa mRNA, HSPs, and ILs did

not differ between males and females.

Monocytes hGR bivariate correlations

The hGR MFI and hGRa mRNA fold change were significantly related to each other
(rs=0.64, p <0.001), even when the hGR protein expression was corrected by the
percentages of WBC monocytes (r,=0.59, p<0.01). The expression of hGR pro-
tein in monocytes was related to eHSP90«a (r, = 0.33, p < 0.05), eHSP72 (r,= 0.41,
p <0.02), mHSP90a (r, =0.60, p <0.001), nHSP90«a (r,=0.56, p<0.001), mHSP72
(rs =0.41, p <0.02), cortisol (r; =0.38, p<0.03), IL-6 (r,=0.50, p<0.003), and IL-
10 (rs=0.40, p <0.025) (Fig. 2a—j). hGR MFI was also negatively related to PO,
(rs=-0.72, p <0.02), POL/FiO; (r;=-0.76, p <0.005), and albumin (r;=-0.77, p<0.01)
and positively to MODS (r,=0.61, p<0.01) and SOFA (r,=0.56, p<0.03). hGRa
mRNA was related to eHSP72 (r,=0.34, p <0.02), ACTH (r,=0.36, p<0.005), IFN-
Y (rs=0.42, p=0.001), C-reactive protein (CRP) (r; = 0.25, p < 0.05), and WBC (r;= 0.38,
p < 0.002). No significant associations were found between hGRa and APACHE II, SAPS
111, temperature, PCT, IL-17, lactate, LDH, or glucose.
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Fig. 2 Bivariate correlations of monccyte hGR protein (MF) with a hRa mBNA (r, = 064, p< 0.001); b cortisol
(r. =038, p <0.03); € eHSP72 [, = 041, p < 02} d eHSP90a [, =033, p < 005} e IL-6 (r, = 050, p < 0003); FIL-10
(r.= 040, p < (1.025); g mHSPS0a [, = 060, p< 0001); h SOFA score (r.= 056, p <003); j POFID, (r= ~-076,
o < (005) (Spearrnan’s rank comelation tests). hizRa hurman glucoanrticoid receptor isafommea, HSP heat shock
protein, IL interleukin, e extracellular m monocyte, S0FA Sequentia Organ Failure Assessment
. .

Mortality
More patients with sepsis died compared to those with SIRS (43.8 vs. 12.5%, p =0.001)
(Table 1). Within the sepsis group, more patients with septic shock showed a trend
to die compared to those without (56 vs. 29%, p = 0.08). In sepsis group, APACHE
II {p<0.001), SAPS III (p <0.02), hGR protein expression in monocytes (p < 0.04),
and eHSP72 (p < 0.05) were higher among non-survivors compared to survivors. In
SIRS, eHSP90u levels (p < 0.02) were higher among non-survivors (Fig. 3a—f).
Regarding survivors, when septic and SIRS patients were compared, APACHE 11
(p < 0.03), SOFA (p < 003), SAPS I1I (p <0.001), cortisol (» = 0.001), eHSP72 (p <0.001),
eHSP90a (p < 002), IL-6 (p = 0005), and [L-10 (p < 0.01) were higher among septic com-
pared to SIRS survivors. Regarding non-survivors, SAPS 111 {p < 001), cortisol (p <0.02),
ACTH (p <0.04), eHSP72 (p < 0.05), and IFN-y (p < 002) were higher among septic com-
pared to SIRS patients (Fig. 3a—f).
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Fig. 3 Comparisons between survivors and non-sunivors in the sepsis and SIRS subcohorts, regarding a severity
of lliness, b hormonal, € glucocorticoid receptor, d extracellular and e intracellular innate immune, and

f inflammatory acute stress response. The p value was calculated using the Mann-Whitney U test and a
pvalue <005 (two sided) was considered statistically significant. Sepsis and/or martality was associated
with or had a end for increased severity of illness, expression of extracellular HSP90a and HSP72, cytokines,
cortisol, and GR and a trend for lawer intracellular H5P7 2 Agtenisk indicates p <005 batween none surv ivors and
survivors ineach disgnostic group number sign indicates p < 005 between sepsis and SIRS in each outcome
group. 5IRS systemic inflammatory response syndrome, APWCHE [ Aaste Physidogy and Chionic Bvaluation, 167
50FA Sequential Organ Failure Assessment, SAPS IF Simplified Acute Physiology Score [, GR glucocorticold
receptar, H5F heat shock protein, I interleukin, FN-y intederon gamma, MF mean fluorescence intensity

Intracellular mHSP72 and nHSP72 were non-significantly decreased in sepsis com-
pared to SIRS, especially among non-survivors. In the septic shock subcohort nHSP72
and nHSP90a were more repressed compared to non-septic shock (p < 0.05), the hGRa
mRNA showing a similar trend.

hGR predictive values

We generated ROC curves for hGR, stress-proteins (HSPs) expressing innate immunity,
and cortisol with the best p values for discriminating sepsis among ICU patients (Fig. 4a)
or predicting mortality in the subpopulation of Sepsis-3 patients (Fig. 4b). Extracellular
HSP72, cortisol, and hGR protein expression in monocyte best-discriminated sepsis from
SIRS as indicated by an AUROC > 0.85 with cutoff values and positive and negative pre-
dictive values presented in Table 2. In the sepsis group only, monocyte-hGR protein ex-
pression and eHSP72 were strong predictors of mortality, achieving an AUROC > 095
with cutoff values and positive and negative predictive values presented in Table 3.

Discussion
In this study, we showed that early expression of hGRa mRNA or hGR protein expres-
sion in monocytes is significantly higher in patients with sepsis compared to healthy
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Fig. 4 Area under the receiver operting characteristic cunve (AUROC) for a discriminating sepsis in 1CU
patients: eHEF7 2, cortisol, and hGR MFI best discriminated sepsis from SIRS as indicated by an AUROC > 0.85;
b AURCC for predicting martality amaong patients with sepsis (Sepsis-3 definition): eH5P72 and hGR MFI
were strong predictors of mortality, achieving an AURQC = 0.95. hGRa human glucocorticoid receptor
isoformea, H5P heat shock protein, MF mean fluomrescence intensity

controls and/or patients with SIRS. Furthermore, we verified the hypothesis that the

hormonal-innate immune stress-responding pairs of hGR-cortisol and hGR-HSPs are

adequately expressed in the early phase of sepsis. We also showed that the hGR mRNA

fold change and protein expression alterations are associated with simultaneous cortisol

and extracellular or intracellular HSP72 or HSP90u changes. It is possible that hGR is

induced in monocytes, in association with the HSPs, to counter-balance the acute in-

flammatory response early in sepsis. We finally showed that in the acute phase of 168
stress, hGR is able to predict sepsis and outcome and is related with stress-activated

bio-molecules and organ dysfunction.

Our finding of upregulation of monocyte hGR expression could represent an adaptive
response aiming at dampening the aggressive inflammation in early sepsis. This is in
agreement with experimental studies showing increased hGR protein expression and
binding capacity in circulating lymphocytes, monocytes, and splenocytes in murine
endotoxic shock [18]. Earlier studies had shown lower hGRa mRNA trends in sepsis
either in adult T lymphocytes [8] or in neutrophils from children [10] and decreased

Table 2 Receiver operating characteristic curve analysis to determine the optimum cutoff values
and the paositive and negative predictive values of hGR, cortisol, and HSPs for the prediction of
sepsis in ICU patients

Parameters
Blomarkers AURDC (95% C1)  Pwvalue  Sensithvity  Specificity Cutoff PPV (%) NPV (%)
eHSP72 094 (084-1.0) 0001 0848 079 a6 040 73 &8
Cortisol 090 (077-1.0) 0,002 1.00 a7g arg 157 66 70
hGR MFI 085 (069-1.0) 0,008 088 a7g 66 266 73 45
eHSPa0a 0.80 (062-099% 002 Q75 079 054 &0 72 56
hiGRa mRMA 075 (052-098) 005 075 086 a1 038 66 &7

Abbrevigrions: AUROC area under the receiver operating characteristic curve, O confidence interval, J Youden's index, PPV
positive predictive value, NPV negative predictive value, eHSP extracellular heat shock protein, hGR human glucocorticoid
receptor, MFI mean fluorescent intensity
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Table 3 Receiver operating characteristic curve analysis to determine the optirmurm cutoff values
and the positive and negative predictive values of hGR, cortisol, and HSPs for the prediction of
martality in ICU patients with Sepsis-3

Parameters
Bomarkers  AURDC (95%C Pwalue  Sensitivity  Specificity  J Cutoff PPV (36) NPV (%)
hGR MFI 1000 (1.00-1.000 0034 100 89 8% 454 a6 ]
eHSP72 100 (1.00-1.00) 0034 100 Q089 as8g 21 53 &1
eHSP90a Q.79 (0.49-1.00) 023 100 67 as? 1376 22 56

Abbreviations: AUROC area under the recefver operating characteristic curve, 0 confidence interval, | Youden's index, PPV
positive predictive value, NPV negative predictive value, eH5P extracellular heat shock protein, hGR human glucocorticoid
receptor, MFI mean fluorescent intensity

*H-dexamethasone binding [19]. Importantly, total and cytoplasmic, but not nuclear,
hGR protein levels were lower in PBMCs from small groups (n=6-7) of children
with sepsis or trauma compared to controls [20]. Earlier research was only done
on mRNA, which in our study was shown to produce weaker response compared
to protein. Downregulated hGRa in the liver, lung, and spleen but upregulated
hGRo mRNA and binding activity have been reported in muscle in endotoxemic
rats [21]. Inconsistency in selecting cell subpopulations or methods with different
sensitivity in expressing or measuring hGRo might have produced such opposing
results.

Although the anti-inflimmatory GC actions have been suggested to be more ef-
fective in males than in females [22], we did not find any sex-specific influence on
hGRa mRNA and hGR-protein expressions, or on serum cortisol, HSE and ILs
concentrations. Similar to our results, others have also observed that there is no
correlation between hGRo mRNA levels and admission severity of illness [10]. By
generating ROC curves for stress proteins and chaperones, we showed that hGR 169
protein expression in monocytes, stress-proteins (HSPs) expressing innate immun-
ity, and cortisol could discriminate sepsis among I[CU patients with acceptable
positive and negative predictive values. Acknowledging the limitation of the small
sepsis-3 sample, high levels of hGR and eHSP72 were also able to predict mortality
among septic patients. These chaperokines (HSPs), expressing innate-immunity,
and targeted hormone-response receptors (hGR), seem to represent more sensitive
biomarkers in predicting future events than simultaneously calculated or defined
severity of illness scores and shock.

hGRa mRNA is produced much more slowly compared to corresponding hGR
protein expression, translated at the same time [23]. This is because of several
time-consuming steps at RNA processing not required for protein translation. Qur
finding, showing a good correlation of hGR protein in monocytes with hGRa
mRNA, is consistent with reports in other human cells and tissues showing that
hGR protein in most cells matches up well with hGRa mRNA levels [24].
Additionally, elevated hGRa mRNA levels correlate with the number of hormone
binding sites in septic rats [25] and human lymphocytes [26], leading to increased
hGRa binding activity and GC sensitivity [27]. Stimulation of T-cells upregulated
the hGRa, possibly rendering T-cells more sensitive to GC, although such a T-cell
response was hindered by hydrocortisone [8]. Such a dynamic impact on the ex-
pression and function of hGRa might possibly explain why GC are beneficial only
when administered early in sepsis [28]. Representing a tissue-specific adaptation,
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neutrophil hGRa-binding capacity was decreased in murine sepsis [18] and neutro-
phil hGRa mRNA was decreased in septic children, leading to increased cortisol
resistance of neutrophils, gradually normalized after recovery [10]. This is of par-
ticular importance since the prone to apoptosis during sepsis lymphocytes present
opposing hGRa mRNA regulation from that of the prone to proliferation neutro-
phils. By adopting a whole-blood mRNA approach, we were able to provide a more
comprehensive picture without missing hGR expression signatures from subpopulations
that would potentially have been excluded from the experimental appmach [29].

We showed for the first time that hGR protein and/or hGRa mRNA is assodi-
ated with the cell chaperokines expressing innate immunity, extracellular and
intracellular HSP72, and HSP90a, besides HPA, IL-6, IL-10, and IFN-y. Expand-
ing results of previous studies, showing an inverse hGR correlation to noradren-
aline and lactate [28], we found that the hGR was also related with CRP, WBC,
low POL/Fi02, MODS, and SOFA scores. Although a negative correlation be-
tween hyperthermia and the number of receptors has been previously suggested
[30], we could not find any relation between hGRo and temperature, lactate, glu-
cose, LDH, IL-17, or PCT. In vitro, only heat shock induced mHSP72 and HSP72
mRNA but not lipopolysaccharide [31]. Our findings are in agreement with those
of a recent study showing that in sepsis extracellular HSP72 and HSP%0a are in-
creased, while intracellular HSPs are repressed [32]. These data probably imply a
key role for the HSP72 and HSP90a early in sepsis in converting the hGRa to
the steroid-binding state [6]. The hGRa-cortisol or ACTH relations and the
HSP90a time-regulation by the pattern of the pulsatile hormones, further support
such a possibility [33].

The increased prolactin concentrations in our septic patients, have been previously 170
shown to inhibit cellular immune functions in septic mice, decreasing survival [34], and
to play a role in the acute stress response in sepsis [32]. Generation of cardiotoxic sub-
fragments of prolactin caused by oxidative stress has been implicated in peripartum
cardiomyopathy in women [35]. Although pharmacological blockade of prolactin might
offer an innovative therapeutic intervention, the exact role of prolactin and its relation
to hGRa in sepsis have still to be delineated.

The antibody and methodology used in our study allowed us to measure total
hGR levels without distinction of isoforms, which constitutes a limitation of the
current study. It is not possible to speculate if the higher hGR protein levels repre-
sent proportionally higher hGRp levels, although we could not detect hGRP on
RNA level. The correlation of hGR protein with hGRa mRNA suggests that hGR
is mainly representing hGRa, reportedly expressed in extremely higher concentra-
tions than hGRp [10]. Weak correlations of hGR with some inflammatory, hormo-
nal, or organ failure indices, although significant, should be interpreted with
caution, probably attributed to the small sample numbers. Limitations of this study
are also the lack of longitudinal data and the weakness of a single-center study. An
intact HPA axis and GC response are critical to the host response to infectious
agents. Also, infectivus agents may directly modulate GR functioning [36]. The im-
portance of GRa functioning is clearly shown in septic mice lacking endothelial
GRa demonstrating increased mortality, hemodynamic instability, pro-inflammatory
cytokine production [37], and inability to downregulate IL-1p [18]. Our finding of
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increased levels of hGR, cortisol, extracellular HSPs, and cytokines in sepsis, espe-
cially among non-survivors, probably reflects the intensity of the activation of the
HPA axis and acute stress inflammatory and innate-immune response. This increase
might not have been attributed to the cell death, not only since the increased hGR levels
were unrelated to LDH levels but also because the simultaneously measured abundant
intracellular HSP72 and 90 proteins were repressed rather than increased in the sepsis
group and among non-survivors.

GCs may induce apoptosis by directly regulating typical apoptosis or survival genes
or by inducing cellular distress that triggers the apoptotic cascade [38]. Results of this
study indicate that the high-risk patient prepares himself to respond to the “danger”
by increasing the eHSP72, eHSP90a, and cortisol levels in a “ready to bind to an en-
hanced hGR" state. The higher eHSP72 and lower nHSP72 we found in patients re-
ceiving hydrocortisone might probably indicate a higher degree of stress and
inflammation in this group. The positive relations of the hGR to the inflammatory
biomarkers further support this, along with the simultaneous enhanced ACTH and
prolactin, and the organ dysfunction or failure development, when the cell defending
itself represses its bioenergetics. Results of this study, showing that cortisol and hGR
are increased in the acute phase of sepsis, might indicate that cortisol is not "a
limiting factor” early in sepsis. Thus, exogenous cortisol early in sepsis might repress
the already enhanced hGR expression through a negative feedback mechanism, in-
creasing the GC resistance. Although an increased hGR expression has also been
shown in T lymphocytes during septic shock, regardless of GC treatment, hGR binding
capacity was decreased in neutrophils in GC-treated patients [28]. We did not find any
monocyte or whole blood hGR difference between patients started on stress hydrocorti- 171
sone and those not receiving GCs. The decreased neutrophil capacity to bind hGRa in
sepsis, however, might impede the response to GC treatment. Accordingly, the use of
GCs in septic shock may be dependent on the stage of the sepsis, the reactivity of the
HPA axis, and the sensitivity of hGR to the ligand [36]. Non-steroidal selective hGR
modulators (Sin EGRAMSs) that can activate specific hGR mechanisms and thus alter
hGRa-mediated gene expression profiles have now gained more interest using mutant
hGR research [39].

Conclusions

In conclusion, early expression of hGRa mRNA or hGRa protein is significantly
higher in patients with sepsis compared to healthy controls and/or patients with
SIRS. Early in critical illness, the hGR expression can predict sepsis and outcome
and is related with stress-activated bio-molecules and organ dysfunction. It is pos-
sible that the hGR, in association with the HSPs, is induced in monocytes to facili-
tate the cortisol binding to counter-balance the increased inflimmatory response to
the acute stress in early sepsis. Exogenous cortisol in the acute phase of sepsis
might decrease the hGR expression through a negative feedback mechanism, in-
creasing the GC resistance. Hopefully, smart research might in future lead to a
more individualized approach to GC treatment in sepsis and septic shock, taking
into account both the hGRa expression and binding capacity, as well as the bal-

ance of the immune-hormonal response.
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Publication of clinical datasets

Qur dataset contains clinical data, for which we had undertaken an ethical and
legal responsibility to respect participants’ rights to privacy and to protect their
identity. The already received informed consents from participants at the point of
recruitment to the trial did not mention any consent for publishing raw data. The
institutional review board of Evangelismos Hospital had also demanded all data to
be kept privately and not to be distributed. We should have known this possibility
to include in our initial project and consent, which, however, we did not know. It
is impossible now for the dataset to be considered for publication, because we may
compromise anonymity or confidentiality or breach local data protection laws
regarding patients’ and healthy individuals' data. Patients and controls in an institu-
tion in a small period are well known, and it is now impossible to obtain a retro-
spective consent regarding publication of data.
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Objective. To evaluate the early heat shock protein (HSF) and hormonal stress response of intensive care unit (ICU) patients with
severe sepsis/septic shock (55) or systemic inflammatory response syndrome (SIRS) compared to healthy subjects (H). Mefhods.
Patients with early (first 48 hrs) 85 (n = 29) or SIRS (# = 29) admitted to a university [CU and 16 H were enrolled in the study. Serum
prolactin, cortisol, and plasma ACTH were determined using immunoassay analyzers. ELISA was used to evaluate extracellular
HEPs (eHSP90w, eH5P72) and interleukins. Mean fluorescence intensity (MFI) values for intracellular HSPs (iHSP72, iHSP90e)
were measured using 4-colour flow-cytometry. Results. Prolactin, cortisol, and eH5P90x levels were significantly increased in 58
patients compared to SIRS and H (P < 0.003). ACTH and eHSP72 were significantly higher in 58 and SIRS compared to H (P <
0.005). 8§ monocytes expressed lower iHSP72 MFI levels compared to H (F = 0.03). Prolactin was related with SAPS IIT and
APACHE II scores and cortisol with e HSP90e, IL-6, and lactate (P < 0.05). In 85 and SIRS eHSP90ox was related with e HSP72,
IL-6, and IL-10. Conclusion. Prolactin, apart from cortisol, may have a role in the acute stress response in severe sepsis. In this
early-onset inflammatory process, cortisol relates to eHSP90a, monocytes suppress iHSP72, and plasma eHSP72 increases.

1. Introduction in late sepsis a shift from neuroendocrine to local adrenal reg-
ulation of glucocorticoid production has been proposed [3].
Severe sepsis and septic shock are leading causes of death  pq njtial release of cytokines from immune cells participates

in intensive care units (ICU) worldwide and despite efforts i homeostasis of the body by acting as paracrine, autocrine,

in understanding their pathophysiology and implementing
effective treatment, their annual incidence has been projected
to increase by 1.5% per year [1]. Sepsis is accompanied by
major changes in the hypothalamus-pituitary-adrenal axis
through multiple interactions between the autonomous ner-
vous system and immune systems [2]. During early sepsis,
initial activation of the pituitary adrenal axis depends on
activation of hypothalamus and pituitary by cytokines, while

and hormonal agents and elevating corticotropin releasing
hormone levels (CRH) [3]. Except for CRH, septic patients
have increased ACTH, growth hormone, and prolactin levels
in the early stage of sepsis [2].

The association of prolactin with modulation of the
immune system during sepsis has been studied in septic
mice, where administration of prolactin was associated with
decreased survival and alterations in immune response [4].

lozpixn Zyols, Havemoriuio Kprng

Kovotavtivog I'. Bapdag, Awaxtopikny Awtpipn



It has been found that prolactin serum levels in critical ill
children are usually low early after pediatric intensive care
admission [5]. The role of prolactin as an early acute stress in
adult ICU sepsis and trauma patients has not been elucidated
yet [6]. In an animal model, a possible relationship between
heat shock proteins (HSPs) and prolactin receptors has been
previously reported [7].

Intracellular HSPs (iHSPs) are high evolutionary con-
servative proteins that play an important role in regulating
host response against infections, thermal injury, oxidative
damage, and hypoxia [8]. Particularly, the major heat shock
proteins iIHSP70 and iHSP90e confer tolerance to sepsis by
maintaining the conformational homeostasis, exerting anti-
apoptotic effects, and mediating LPS-signaling as a part of the
LPS receptor cluster [9]. However, although animal studies
have demonstrated a protective effect of iHSP72 in sepsis,
human studies are inconclusive showing either protection
or relation to mortality and infections [10]. To add more
questions about the extracellular HSPs (eHSPs) function and
their role in sepsis [11, 12], eHSP90 levels were recently
shown to decline in controls and remain increased in septic
patients, contrasting eHSP72, which increased over time
in both groups [13]. Thus, the involvement of extracellular
bound HSPs as signals for activation of the immune system
and especially macrophages [14] raises interest about the
role of these proteins in sepsis. Apart from septic patients,
serum levels of eHSP72 measured early after injury in
trauma patients correlated with survival, with significantly
higher levels in trauma patients who survived compared to
nensurvivors [15].

In this study, we evaluated the early (first 48 hours) serum
levels of prolactin, cortisol, and interleukins and plasma
levels of ACTH, eHSP90w, and eHSP72 and measured mean
fluorescence intensity (MFI) of iHSP72 and iHSP20«x in
ICU patients with severe sepsis and septic shock (SS) or
systemic inflammatory response syndrome (SIRS) compared
to healthy control subjects (H). We also correlated their
expression with interleukins (ILs), severity scoring systems,
clinical and laboratory data, and outcome.

2. Materials and Methods

2.1. Patients. The study was approved by the institutional
review board of Evangelismos Hospital and was performed
during a 14-month period between October 2012 and Decem-
ber 2013. Informed consent form was obtained from the
relatives of patients admitted to the ICU. Consecutively
admitted patients >18 years and <75 years with early (<48h)
severe sepsis, septic shock, or SIRS admitted to the ICU were
eligible for enrolment and were divided in two groups. The
SIRS group included trauma patients (# = 29) who met
at least two of the four conventional criteria for SIRS. The
severe sepsis or septic shock group (SS) included patients
(n = 29) with an identified source of infection. Sepsis, severe
sepsis, septic shock, and SIRS were defined according to the
Surviving Sepsis Campaign Guidelines [16]. The third group
included healthy volunteers (H) (n = 16) matched for age
and sex to the ICU patients. Exclusion criteria were (a) malig-
nancy, (b) autoimmune diseases, (c) prior use of corticoids,

BioMed Research International

(d) immunosuppressive illness, and (e) late sepsis or SIRS
48h after admission. Acute physiology and chronic evalua-
tion (APACHE II) [17], sequential organ failure assessment
(SOFA) (18], and simplified acute physiology score III (SAPS
IIT) [19] scores were recorded on admission. Demographics,
date of hospital, and ICU admission, ICU and in-hospital
mortality, length of stay, and laboratory tests were also
recorded for all patients.

2.2, Laboratory Assays

2.21. Prolactin, Cortisol, and ACTH. Blood was drawn
between 8 and 9 a.m in the first 48 h after ICU admission. For
ACTH measurement, blood was collected into ethylenedi-
aminetetraacetic acid (EDTA) containing tube, immediately
centrifuged at 4°C, plasma-pooled, and finally stored at
—80°C until measurement. For cortisol and prolactin mea-
surement blood was collected in tubes containing clot and gel
for serum separation and centrifuged at 4°C and serum was
also stored at —80°C until measurement. Serum cortisol and
prolactin levels were determined using the ADVIA Centaur
Immunoassay Analyzer (Siemens Healthcare Diagnostics,
Tarrytown, NY, USA) while plasma ACTH was measured
using the Immulite 2000 Immunoassay Analyzer (Siemens
Healthcare Diagnostics, Tarrytown, NY, USA).

222 Cytokines and Extracellular Heat Shock Proteins.
Cytokine levels of serum IL-6, IL-10, IL-17, and IFN-y were
measured by ELISA as mentioned by the kit instructions and
extracellular plasma levels of HSPs (eHSP72 and eHSP90e)
were analyzed by ELISA assay according to the manufactur-
ers’ instructions (Invitrogen Carlsbad, CA, USA, and Enzo
Life Sciences, Ann Arbor, MI, USA, resp.). The inter- and
intra-assay CV for each analyte were as follows: 6.2 and 7.8
for IL-6, 3.25 and 2.75 for IL-10, 3.7 and in process for IL-
17, 3.5 and 7.3 for IFN-y, 71 and 15.2 for hsp72, and <10 for
hsp90e. The sensitivities of the assays were <2 pg/mL for [L-6,
<1 pg/mL for IL-10, 2 pg/mL for IL-17, 0.03 [U/mL for IFN-y,
90 pg/mL for hsp72, and 50 pg/mL for hsp90e.

2.2.3. Infracellular HSPs. EDTA-anticoagulated blood
(100 xL) was used for flow cytometric analysis of fresh
peripheral blood mononuclear cells (PBMCs). Monocytes
iHSP72 and iHSP90x expressed as mean fluorescence
intensity (MFI) were determined after staining with 5L
surface antigens CD33-PE/Cy5 (BioLegend, San Diego, CA,
USA) and 5 uL. CD45 PE/Cy7 (BioLegend, San Diego, USA)
followed by either 5L HSP72-FITC (Enzo Life Sciences,
Ann Arbor, MI, USA) or 5ul HSP90a-PE (Enzo Life
Sciences, Ann Arbor, MI, USA) intracellular staining. Assays
were performed according to the manufacturer’s instructions
using 4-colour flow cytometry FC-500 (Beckman Coulter,
Miami, FL, USA).

2.2.4. Statistical Analysis. All results are presented as means +
standard deviation. The results were analyzed using SPSS soft-
ware (version 21.0, SPSS, Chicago, IlI). Group comparisons
were performed using the Kruskal-Wallis test. The variables
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Tasre I: Demographic characteristics and severity scores by group (healthy subjects v = 16, SIRS n = 29, severe sepsisn = 29)",
Healthy subjects SIRS Severe sepsis F value™
Age (years) 473197 425113.0 54.7 £ 1457 0.003
Gender (male/female) 10 M/s E 24 M5 F 17 M2 F 0.118
APACHEII 15.0 + 5.4 220 £+ 97" 0.007
SOFA 80130 1.0 = 4.0 0.006
SAPSIII 30.0 £ 10.0 68.0 £ 14.0" 0.0001

APACHE: acute physiology and chronic evaluation; SOFA: sequential organ failure assessment; SAPS I1L simplified acute physiology score; SIRS: systematic

inflammatory response syndrome, *F < 0.05 between healthy subjects and severe sepsis groups, and PP < 0.05 between SIRS and severe sepsis group.
*The F value was calculated using the Kruskal-Wallis test and a P value <0.05 was considered statistically significant.
** Data are expressed as means + SD (standard deviation).

TasLe 2: Hormonal, cytokine, and heat shock protein measurements by group (healthy subjects n = 16, SIRS n = 29, severe sepsisn = 29)™".

Healthy subjects SIRS Severe sepsis P value”
Prolactin (ng/mL) 5.97 £ 2.80 18.26 + 10.64° 2317 +18.38" 0.003
Cortisol (ug/dL) 12.07 +5.03 21.74 + 16.09° 39.64 + 23,52 0.000
ACTH (pg/mL) 25.97 £ 19.05 30.71 + 69.54° 31.26 + 25.18° 0.002
eHSP90x (ng/mL) 2150 £ 10,08 58.70 + 44.3* 8189 + 41.81% 0.003
eHSP72 (ng/mL) 0.07 £ 0.06 0.35 + 026" 143 + 276" 0.005
iHSP90a (MFI) 49.73 £ 30.87 41.20 + 3162 37.36 £ 2B.96 0.490
iHSP72 (MFI) 38.08 + 24.76 36.65 £ 31.38 24.66 + 2115" 0.093
IL-6 (pg/mL) 170 + 1.50 188.10 + 203.92° 358.49 £ 377.40° 0.001
IL-10 (ng/mL) 0.01 £ 0.001 316 £ 710 35.29 + 60.60% 0.037
IL-17 {ng/mL) 975 £ 16.65 20.86 £ 60.96 25.14 £93.56 0.969
IFN-y (pg/mL) 052 £ 1.07 0.19 + 0.10 0.92 + 1.89° 0.070

eHSP: extracellular heat shock protein; IHSP: intracellular heat shock protein; IL: interleukins; IFN-y: interferon gamma.

P < 0.05 between healthy subjects and SIRS groups.
PP < 0,05 between healthy subjects and severe sepsis groups.
“P < 0.05 between SIRS and severe sepsis group.

*The F value was calculated using the Kruskal-Wallis test and a P value <0.05 was considered statistically significant.

** Data are expressed as means = SD (standard deviation).

that showed differences among groups were compared group
by group by the Mann-Whitney test. Paired differences for
continuous variables in the same subjects were analyzed
using the Wilcoxon signed-rank test. The correlation between
variables was analyzed by the Spearman correlation test. The
level of significance between groups was set on P < 0.05.

3. Results

Anthropometric characteristics and severity scores of the
(H), (SIRS), and (S5) groups are summarized in Table L.
Hormonal profile, extracellular heat shock protein and
cytokine measurements, and mean fluorescence intensity of
heat shock proteins in monocytes are summarized in Table 2.

Prolactin, cortisol, and ACTH levels differed significantly
between groups (Figure1). Prolactin was correlated with
SAPSIII (r = 0.42, P = 0.004) and APACHEII (r = 0.3, F =
0.04) scores; cortisol was correlated with eHSP90w (r = 0.47,
F = 0.013), IL-6 (r = 0.25, P = 0.05), and maximum admis-
sion day lactate (r = 0.30, P = 0.03) and negatively with
HCO; (r = —0.50, P = 0.001).

The eHSP90x levels in the 55 group were increased in
comparison to the H and SIRS groups. The eH5P72 levels in

the SS group were increased compared to H (Figure 2). Both
eHSP%0a and eHSP72 were significantly increased in SIRS
compared to H (P < 0.02).

Extracellular HSP72 in the S5 and SIRS groups correlated
with the severity of illness scores (Figure 3): APACHEII (r =
0.45, P = 0.034), SOFA (r = 0.6, P = 0.002), and SAPS III
(r = 0.5, P = 0.004). There was a positive correlation of
eHSP72 and e¢HSP90a levels in all groups (Table 3). The
eHSP90x levels showed a positive correlation with IL-6 and
IL-10 but not with IL-17 or IF-y. Also, eHSP72 levels were only
correlated with IL-10 (Table 3).

Septic monocytes expressed significantly lower iHSP72
MFI levels compared to the H group (Table 2). Although a
positive correlation of IHSP90x with IHSP72 monocyte levels
was found in the 55 and SIRS groups, only iHSP72 correlated
negatively with severity of illness scores: Apache Il (r =
—-0.32, F = 0.004), SOFA (r = —0.32, P = 0.017), and SAPS
I (r = —0.34, P = 0.012).

4, Discussion

In this study we evaluated the early inflammatory and
hormonal stress response in 55 and SIRS patients in an

lozpixn Zyols, Havemoriuio Kprng

Kovotavtivog I'. Bapdag, Awaxtopikny Awtpipn

177



BioMed Research International

5 - P=0.001
50 P = 0001 80 . . .
! ! P= 028 P= 0002
& 1
40 "
P - 0001 6
pa 1 = =
B o
S 30 '&
= = 40+
& F
£ 20+ s
! -]
£ = -
° 20
N =
0+ 0
T I I T T T
Healthy subjects SIRS Severe sepsis Healthy subjects SIRS Severe scpsis
(a) (B)
125
.
P =003 P =0.001
~ 100 [
8 °
2 o7 o
o
5
% 50
25 | j i
04
T T T
Healthy subjects SIRS Severe sepsis

()

Figure I: Blood concentrations of (a) prolactin; (b) cortisol; and () ACTH for the first 48 hours of ICU admission. The F value was calculated
using the Mann-Whitney U7 test and a P value <0.05 (two sided) was considered statistically significant. The box-whisker plots show the
median (horizontal line within the box) and the 10th and 90th percentiles (whiskers). The box length is the interquartile range. Solid circles

represent outliers and stars extremes.

ICU setting. We showed that in these critically ill patients
prolactin levels, along with cortisol, were significantly higher
in 55 compared to H and SIRS groups. Hormonal increase
was related to the severity of illness but only cortisol, not
prolactin, was correlated with eHSP90®. Thus, our study
demonstrated that stress response of prolactin and its relation
to the severity of sepsis might not have been induced through
the iHSP72 or iHSP90 “danger signal” pathways.

Patients suffering early sepsis induce elevation of baseline
cortisol levels and decrease in blood cortisol to ACTH ratio
compared to nonseptic patients admitted to the ICU [20].
Plasma ACTH and prolactin are increased within the few
minutes following the insult of a pathogen [2]. Our findings
of significantly increased ACTH, cortisol, and prolactin levels
in severe sepsis and septic shock also support the hypothesis
that prolactin, apart from cortisol, may have a role in the acute
stress hormonal response in the early-onset inflammatory
process. It has been previously suggested that, with nitric

oxide as a key mediator, sepsis elicits a very reproducible
pattern of pituitary hormone secretion, with plasma ACTH
and prolactin increasing within a few minutes following the
insult and with a rapid inhibition of secretion of luteinizing
and thyroid-stimulatory hormone [2]. This is further sup-
ported by a strongly positive relationship of prolactin with the
evaluated in this study’s severity scoring systems.

Cortisol and ACTH levels have extensively been studied
in a critical ill setting. On the contrary, prolactins role as
an immunomodulator in septic patients needs to be further
elucidated. A recent study has suggested an association of
increased prolactin mRNA expression in monocytes with
better outcome in hemato-oncological septic patients [21]. It
has been also found that anterior pituitary cells recognize and
respond to fungal cell wall glucans by appropriately stimulat-
ing the secretion of prolactin, a hormone that plays an impor-
tant role in the response to fungal infection [22]. In addition,
the increased prolactin levels in our trauma patients might
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Fiure 2: Extracellular heat shock protein (eHSP) levels of (a) eHSP90a and (b) eHSP72 in healthy subjects, SIRS, and severe sepsis patients.
The P value was calculated using the Mann-Whitney U test and a P value <0.05 (two sided) was considered statistically significant. The box-
whisker plots show the median (horizontal line within the box) and the 10th and 90th percentiles (whiskers). The box length is the interquartile

range. Solid circles represent outliers and stars extremes.

Tagrk 3: Pearsons coefficient correlations of hormones, extracellular heat shock proteins, and interleukins.

Prolactin Prolactin Cortisol ACTH eHSP90a eHSP72 IL-6 IL-10 IL-17
Cortisol r 0.24
P 0.05
ACTH r —0.1 0.05
P 0.3 0.68
SHSPI0 ¥ 0.09 0.47 0.02
P 0.62 0.013 0.9
<HSPT2 r 0.35 0.26 —0.02 0.553
P 0.08 0.23 0.95 0.002
e ¥ 0.08 0.24 0.02 0.5 —0.01
P 0.5 0.05 0.8 0.007 09
IL-10 ¥ 016 0.2 =0.07 0.6 0.7 0.27
P 0.3 0.2 0.60 0.001 0.000 0.06
17 ¥ —0.11 0.02 —0.080 -0.136 —0.007 —0.4 —0.08
P 0.48 0.90 0.596 0.467 0.97 0.3 0.58
IFN-y r -0.07 0195 =0.05 0.04 —0.067 0.08 0.45 -0.05
P 058 0125 0.69 0.84 0.733 0.5 0.02 0.7

eHSP: extracellular heat shock protein; IHSP: intracellular heat shock protein; IL: interleukins; IFN-y: interferon gamma.

further suggest that the prolactin’s response role is equally
important to that of cortisol in homeostasis not only in
infectious but also in noninfectious SIRS.

Although none of the eHSPs correlated with prolactin
levels, cortisol was correlated with eHSP90e. It has been
previously shown that eHSP90e plays a crucial role in antigen
presenting in dendritic cells through the major histocompat-
ibility complex (MHC) type 1 [23] and stimulates monocytes
[24]. To the best of our knowledge, this is the first time that a
significant early increase of plasma eHSP90¢: is shown in sep-
tic patients compared to healthy subjects and severely injured
patients. [n addition, the strong correlation of eH5P90a with

eHSP72 found in our study might further suggest a com-
mon pathophysiologic mechanism of their expression. Thus,
extracellular levels of both HSPs were significantly elevated
in severely septic patients as compared to healthy volunteers;
moreover, eHSP90ax levels of SS were higher when compared
to trauma (SIRS) patients. Importantly, in both S5 and
SIRS groups, eHSP72 levels correlated with the severity of
illness, further supporting the hypothesis that eHSPs may act
as danger signals to modulate the immune system [8].
Increased eHSP72 levels have been found in inflam-
matory myopathy [25], lung injury [26], acute coronary
syndrome and stable angina [27], trauma [15], inflammation,
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Figure 3: Extracellular heat shock protein (eHSP) levels of e HSP72
in SIRS and sepsis correlated with severity of illness scores APACHE
I {r = 045, P = 0.034), SOFA (r = 0.6, P = 0.002), and SAPS 111
(r = 0.5, F = 0.004).

and sepsis [12]. Only two in vivo studies of eHSP72 and
none of eHSP90e were identified in a PubMed database
research in human severe sepsis (1992-2012) [12, 28]. Wheeler
et al. [28] found that serum levels of eHSP72 in children
with septic shock were significantly elevated as compared to
noncritically ill children undergoing elective surgical pro-
cedures and that the increase was related to mortality.
Analysis of oxidative parameters in septic patients by Gelain
et al. revealed that serum levels of eHSP72 were modulated
according to oxidative stress [12]. In our study we further
showed a significant early increase of eHSP72 in both septic
and traumatic adult patients compared to controls.

It has been suggested that stimulation of toll-like recep-
tors (TLR)-dependent signaling pathways by lipopolysaccha-
rides (LPS) increases iHSP72 expression and its release in the
extracellular environment both in in vitro cell cultures and in
vivo [29]. The release of eHSPs appears to be a very complex
phenomenon encompassing different alternative pathways
containing nonconsensus secretory signals [30]. Proposed
mechanisms for their release are translocation across the
plasma membrane, release associated with lipid wvesicles,
passive release after cell death by necrosis via extracellular
vesicles [11], and through nonclassical exomal nonsecretory
pathways [31]. Although in septic patients stimulation of
LPS pathways has been proposed to explain the extracellular
release of eHSPs, it might not clarify the increased eHSPs
levels in our SIRS patients. Instead, it has been hypothesized
that e HSPs may be released from damaged tissue and necrotic
cells after trauma contributing to trauma induced immuno-
suppression [32].

In severe sepsis, in contrast to the extracellular monocyte-
HSPs, intracellular monocyte-HSPs had a tendency to
decrease in comparison to control subjects. These findings

BioMed Research International

are in accordance with those of another prospective obser-
vational study in patients with severe sepsis demonstrating
a reduced iHSP72 expression in PEMCs and a LPS dose-
dependent inhibition of its expression [33]. In patients with
inflammation, however, iHSPs were found increased com-
pared to healthy control subjects [34]. Although SIRS was
shown to increase IHSP72 and iHSP90a expression in mono-
cytes indicating a protective function of iIHSPs during the
acute phase of stress, the downregulation of iIHSP-positive
cells in 55 seems to be a result of (mal- )adaptation mechanism
to severity of illness [35]. Preliminary data showed that
iHSP72 and iHSP90a monocyte expressions follow different
longitudinal courses in 55, not related to the metabolic
response to stress [36].

The main limitations of our study are the small number
of patients and an age difference among groups. Enrollment
of septic patients has been proven to be difficult since
most of them met exclusion criteria (immunosuppression,
cancer). In addition, since that was a prospective study with
consecutively admitted patients in ICU, the mean age of
trauma patients was, as expected, lower than the mean age
of septic patients. The mean age of healthy subjects, however,
was matched with the mean age of ICU patients included in
our study. Finally, we did not find any correlation between
hormones and age, so that the importance of the age differ-
ence might not have significantly influenced results.

5. Conclusions

Prolactin, apart from cortisol, may have an early role in the
acute stress hormonal response in severe sepsis and septic
shock. Extracellular levels of HSP72 and HSP90x are sig-
nificantly elevated in septic patients as compared to healthy
volunteers supporting the hypothesis that eHSPs may act as
danger signals to activate the immune system. Simultane-
ously, however, monocytes suppress iHSP72 expression early
in septic patients. To the best of our knowledge, this is the
first time that a significant early increase of plasma eHSP90g
is shown in septic patients compared to healthy subjects and
severely injured patients and that this increase is related to
increased cortisol levels.
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