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To avoooTtroInNTIKG cuoTnUa £XEl SUO YPAUMEG AuUVAG

» M npwtn, dueong, un Eel8IKELUEVNG Guuvag, bl — — ey
TIoU TO ovOUAloUlE EITENEZ N " Denditc col Mast cel Shea
Euduto avooormnolntikdo cvotnua (innate immune
response) Tou efaptdtal  AMOAUTWC  armo
To. yovibia TOU KANPOVOMAOOME OO TOUG
TIPOYOVOUC pag, ovtlbpd Tmavio HE TOV i16Lo
TPOMO KoL 6gv avildpd evavtiov Twv KUTTAPWV

MO,

» Miwa &g0tepn, 10 €EEBIKEVMEVN  AMuvQ,
T0 EMIKTHTO mMPOCAPUOCTIKG OVOOOTIOLNTLKO
ovotnua (adaptive immune response), ToU
OTOXEVUEL TOV OUYKEKPLUEVO €GBoAéa (oav TN
oX€on KAeLWOloU-KAeWbapLAg) Kal Xpelaletol ALyeE

HEPEG yLa va SnuoupynBel (2 autd cuppEeTEXOUV Used with permission from Macmillan Publishers Ltd: Nature Reviews Cancer, 4, 11-22, copyright
ta Aepdokutrapa T kot ta Aepdokuttapa B). 2004.

Nature Reviews | Cancer



To Eu@UTO VOO OTTOINTIKO CUCTNMAO aTTOoTEALITAI ATTO:

A. ApuvtikoUg @paypoig

B. Apuvtika kuttapa (Kuttapa eyyevouc R
Eudutnc avooiag, Innate Immunity)

[. AVTLLULKPOBLOKEC OUOLEC

» i. To ocuOTNUO TOU CUUTTANPWHOTOG
ii. HCavtdpwoa npwrteivn (CRP)
iii. lvtepdepoveg (kuTTAPOKIVEC)


https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2019/07/25/%cf%84%ce%b1-%ce%ba%cf%85%cf%84%cf%84%ce%b1%cf%81%ce%b1-%ce%b7-%ce%b1%ce%bd%ce%b1%ce%bd%ce%b5%cf%89%cf%83%ce%b7-%cf%84%ce%bf%cf%85%cf%83-%ce%ba%ce%b1%ce%b9-%cf%84%ce%b1-%ce%b2%ce%bb%ce%b1%cf%83/

A. Ot Apuvtikot @paypol

Ot apuvtikol ¢ppaypol Bpiokovtal kel OTTOU TO CWHA EPXETOL
oe enadn pe 1o nepBaAAov, omou pmopolv va eloBdalouvy ta
naboyova kot eival to d€épua kat oL BAevvoyadvol.

Ot BAevvoyovol Bpilokovtol oTa oVOLyHOTO TOU CWHOTOC OTTWG
otn MUTN, OTO OTOMO, TOUC OEPOYWYOUC, TOV TIPWKTIO, TNV
oupnBpa, Tov KOATIO, TA LATLO KATT.

OL BAevvoyovol ekkpivouv PBAEvva, cdaAlo, SAKpua KATT. KoL
npootatelouV TO00 amo eloBoAeic 600 Kkal ano adpudatwon.

AM\OL apuvTikol pnxaviopol Twv ¢ppaypwy mpoc 1o eEWTEPLKO
neptBaAlov gival oto oTopA)L TO YAOTPLKO 00 (USpOoXAWPLKO
0&U), OTO AVATIVEUOTLKO CUOTNUO TO KPOOOWTO €MiOnAL0, 0TO
Evtepo N PUOLOAOYKN YAWPLOA TWV HLKPOOPYAVIOUWY TIOU
oUUBLwvouV padl pog KA.
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B. Ta KUtTapa tng 'Ep@utng Avocoiag (Innate Immunity)

Amo Ta mpwta KUtTOPA TNG €yyevoUug avooiog ta KYTTAPA
POPOYPOYZ rou ta avayvwpilouv HEow ELBLKWV UTTOSOXEWV

2) AmO AGAAOQL OMUVTIKA KUTTOPO TIOU EMLOTPATEUOVTOL QTto
to AIMA

Amo tn dtadikaoia tng e€oviwong twv maboyovwv dnpuLoupyeital
n OZEIA ®AEFMONH (pe epuBpotnta, oidnua, movo kot avénon
Beppokpaoiag).

# Ta vekpd KUOtTapa amod Tov LoTto TG PAeypovng pall pe Tt
TO VEKPA OLUVTIKA KUTTOPA (KUPLwG T oudeTEPODIAA) KOl TOUG
VEKPOUC ULKpoOopYyaviopoUug oxnuatilouv to MYON.

OL naBoydvol pikpoopyaviopoli £xouv ta popia (PAMPs) rmou
avayvwpilovtal cav Eva POC TO CWHOL KAl TIOU EVEPYOTIOLOUV
TOUC aloBNTAPEC TWV OMHUVIIKWV  KUTTAPWV (umtodoxeic
avayvwpong Mpotunmwyv, PRRs) kal T TPWTIEIVEG TOU
CUMUMANPWHATOGC, Yia va e€ovtwBouv.

OL awoOntipec PRRs mou avayvwpllouv Toug ULKPOOPYAVIOUOUC
UTTAPXOUV KOl OTa €vVOO0ONALaKA KUTTOPA TOU OVATIVEUGCTLKOU,
YOAOTPEVTEPLKOU KATT.
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B. Ta KUttapa tng 'Epeurtng Avocoiag (Innate Immunity)

TA KYTTAPA OPOYPOI
Neutrophil Pathogen

> Kdtw oo ta emdnAtakd kitTapa Tou SEpUATOG Kol TWV >33 i Phagocytosis

BAevvoyovwv  Pploketal 1N  MPWIN OEPA  TWV e «

OHUVTIKWV  KUTTAPWV ovpwv (sentinel cells) mou

! A . P ¢§ , P ( , ) Macrophage
KATATIOAELOUV TOUG EL0BOAELG pe dayokuTTApWON. Phagocytosis
‘ 5 + .

» Auta eival ta AENAPITIKA kottapa kat ta MAKPODATA o . )

TWV LOTWV TIoU Tipoépyovtat artd ta MONOKYTTAPA mou Denfj”t'f cell |

kukAodopoUlV 0TO aipa. SS9/ a Endocytosis

' a <

> Ta Sevpltikd Kuttapa Kot to pakpoddya twv Natural killer cell

LOTWV ETILONC EVEPYOTIOLOUV TV ENMIKTNTN avoaoia. @ + w i— m

Infected cell

»  ETMUTA£0V UTIAPXOUV KOl OPLOMEVA KUTTAPO TNG ETILKTNTNG containing pathogen

ovooilag mou oupmeplpEpovTal oav KUTTOPO QUEONG
apuvac. Auta Bpiokovtol Katw amd touc dpayuouc Ko
elvat ta yé T Aepdokutrapa, ta Bl B Aspdokutrapa kot
Ta B Agpdokutrapa tng meptbwpLakng {wvng.
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B. Ta KUtTtapa tng 'Epeutng Avocoiag (Innate Immunity)

TA KYTTAPA ®OPOYPOI

» Ta MAITOKYTTAPA [plokovtal Kol autd KATw omo Ta

Cytokines
Chemokines

Costimulatory molecules
] Histamine Mast cell

Proteases

emOnAtaka KUTTOpOL KOLL otav avtiAndBouv Prostaglandins
' I3 , . ' . ' Leukotrienes

KUpiwg mapaotta | aAAepyloyova, eKKpivouv armo ta KoKKio Chemokines

Toug lotapivn, Hrapivn kat Kuttapokiveg. Connective tissue - Dendritic cell r Cytokines

Ta kUTTOpa dpoupol AEyovTol Kol QVTLYOVOTIAPOUGCLOOTIKA

- e - -

KOTTapa ylatl epdavifouv apwvolea twv maboyovwy otnv Vessel Qe Monocyte

emupavela TOUG EVWHEVA HE TNV MPWTEIVNMHC Il yia tnv ° ® RS

EVEpVOT[OILI’]O'I’] ngG ET[[KTI’]'U](; avooiaq. .. Plasma proteins ~— Adhesive proteins —>
Nitric oxide

Platelets

Granulocyte

, , , nt membrane
ano To aipa kol PE TtV 6pacn Toug ota €vO0BNALAKA smooth muscle

KOTTOpA TWV TPLXOEWOwWV ayyeiwv SnUloupyouv MEPACUATO

OL KUTTOPOKIVEC ETILOTPATEVOUV Kol AAAQ OUVTIKA Kbrtaga Endothelium
agseme

avd €00 TOUC. Nitric oxide Prostaglandins
H S Cytokines ~ —> —>  Cytokines
Chemokines Collagenase ‘
! ! L ! Proteases Collagen ‘
Ta ETOLEVA Kuttapa TNG El,ld) UTNG avoaolog TTtov Letikationes Brofoases m

PERSPECTIVES

TIPOOKAAOUVTAL OTO CNUELO ELOBOANC TWV HLKPOOPYAVIOUWV Macrophage Fibroblast
glval ta moAvpopdonupnva.

$§ BRFAA


https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2020/10/17/%cf%84%ce%b1-%ce%b1%ce%bd%cf%84%ce%b9%cf%80%ce%b7%ce%ba%cf%84%ce%b9%ce%ba%ce%b1-%cf%86%ce%b1%cf%81%ce%bc%ce%b1%ce%ba%ce%b1/

B. Ta KUttapa tng Epndutng Avooiag (Innate Immunity)

» Ta noAvpopdonipnva sival ta oudetepodpida, to Bacsodila Kal
Ta nWowvodiAa.

Ta  oudetepodplha  civat  dayokUTtapa  OMWG glvat
To. povokUTTapa, ta devépLtikd KUTTOPA KOl Ta Hakpoddya Twv
LOTWV.)

Ta Bacedodha Kal To NWOWOPLAQ KOTATIOAELOUV TTAPACLTA KL L
aAAepyloyova.

Ta OYZIKA ®ONIKA KYTTAPA (Natural killer 4 NK cells) avixvebouv
TO. MOAUGHEVA QTIO LOUG KUTTAPO KOL OPLOUEVA KOPKLVLKA KUTTOpQ
Kal To €§OVIWVOUV HE TNV €KKpLon tn¢ Perforin mou tpumd tnv
EMLPAVELA TOU KUTTAPOU Kol T Granzymes Mou TO OKOTWVOUV. ]

Ta NK cells e§ovtwvouv 6oca kUttapa pag AEN eudavitouv tnv
npwteivn MHC | otnv emudpavela toug Adyw PAABNG Touc amo oug N
amo Kapkivo.

TA KYTTAPA ®POYPOI
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To £puduto avooomnonTiko cuoTNUO anoteAEital amno:

A. Apuvtikoug @paypoug

B. Apuvtika kuttapa (Kuttapa eyyevouc N Epudutng avooiag, Innate Immunity)

. AVTLLULKPOPBLOKEG OUCILEG

v

To oUOTNUO TOU GUMTTANP WHOLTOG

H C avtidpwoa npwteivn (CRP)
IvtepdepOve (KUTTAPOKIVEC)



https://www.καρδιολογοσπισσαριδησκ.gr/2019/07/25/%cf%84%ce%b1-%ce%ba%cf%85%cf%84%cf%84%ce%b1%cf%81%ce%b1-%ce%b7-%ce%b1%ce%bd%ce%b1%ce%bd%ce%b5%cf%89%cf%83%ce%b7-%cf%84%ce%bf%cf%85%cf%83-%ce%ba%ce%b1%ce%b9-%cf%84%ce%b1-%ce%b2%ce%bb%ce%b1%cf%83/

I. O1 AvripikpoBiakég Oucoieg

>

>

To ocloThHO TOoU CUUITANPWHATOG elvat cuotTnua
unodoxewv Avayvwpiong NMpotunwv (PRRs) mou PBaociletal os mMPpwTEiveg
Ttou KukAodopouv oTo aipa os avevepyr popdn.

OL TpPpWTeElveEG TOU OCUUMANPWHOTOC OuVTiOevtal Kuplw¢ amod To
Ao Kal evepyorolovuvtol and naboyova (PAMPs), ano £Eva UALKA Kal
and Kuttapa Tmou €xouv unootel PAaBn (DAMPs) (EmutA€ov
EVEPYOTIOLOUVTAL KL OO TO CUUTTAEYHA AVTLYOVOU-OLVTLOWHLOLTOG).

AUTEG AfyovTal MPWTEIVEG TOU CUMUMANPWHMATOC YLOTL CUMIMTANPWVOUV —
gvioxvouv v LKAVOTNTA TWV QVTIOWHUATWY Kol Twv

PAYOKUTTAPWY VO EEOUSETEPWGOUV HLKPOOPYAVIOHOUC kol dhBappéva |

KUTTOPQ, LECW 3 UNXOVIOUWV:

_—

//

N

(% Pathogen
C3b Receptor

a) BonBouv otn auuva — ¢Asypovny e
TNV €VEPYOTIOLNON TWV KOOTOKUTIAPWYV VL0 EKKPLON
lotapivng KOLL nv ETMLOTPATEVON KoL
aAMwv Makpodaywv kat Oudstepodilwv.

B) NpokaAouv kataoctpodn TG HEUPPAvVNG armod
TO oUMMAeypa eniBeong otn pepBpavn (MAC)

yY) Xpnowevouv oav evéidpeoa umoBondntka
Hoplat  “papkaplopatog” NG  eMLPAVELOG TWV
HIKpoBiwv  evioxvovtag 1T ¢ayokuttdpwon
Touc amno ta Makpodaya kot to Oudstepodpila



To £puduto avooomnonTiko cuoTNUO anoteAEital amno:

A. Apuvtikoug @paypoug
B. Apuvtika kuttapa (Kuttapa eyyevouc N Epudutng avooiag, Innate Immunity)

. AVTLLULKPOPBLOKEG OUCILEG >

To oUOTNUO TOU GUMTTANP WOTOC

i. | HC avtdpwoa npwteivn (CRP)

iii. lvtepdepoveg (kuTTAPOKIVEC)


https://www.καρδιολογοσπισσαριδησκ.gr/2019/07/25/%cf%84%ce%b1-%ce%ba%cf%85%cf%84%cf%84%ce%b1%cf%81%ce%b1-%ce%b7-%ce%b1%ce%bd%ce%b1%ce%bd%ce%b5%cf%89%cf%83%ce%b7-%cf%84%ce%bf%cf%85%cf%83-%ce%ba%ce%b1%ce%b9-%cf%84%ce%b1-%ce%b2%ce%bb%ce%b1%cf%83/

I. O1 AvripikpoBiakég Oucoigg

Noxes like: oxidized LUL-cholesterol

» Otav ta poakpodaya kAm. OSieyepBolv amd ta PAMPs (maboyova)

 cholesterol crystals
eAeuBepwvouv IvtepAeukivn-1f (IL-1B) kau IvtepAeukivn-6 (IL-6) mou §
NpokaAel Tnv €kkplon C avtidpwooag npwteivng (CRP) kupiwg amo 1o Amap, \T
OMOTE N MoootnTa TNG OTo aipa auédavetalr pexpt kat 1000 dopéeg oe proIL-:B
nepintwon pAeyyovnc. — \ NLRP3
%‘ ) inflammasome
» EtoL n CRP mépa amod dsiktng xpoviag PpAeypovig yla ta Kapdlayyelaka active IL-1B

voonuata (m.x. otedaviaia vocog) eivar kot deiktng ofeiag
dbAeypovng (Aolpwéng) Kol CUCTATIKO TOU E€YYEVOUG OLVOOCOTOLNTLKOU
OUOTAMOTOG.

» H CRP svwvetal ota ¢Oapuéva KUTTAPO KOl OE OPLOPEVA BAKTAPLO WOTE
va EeklvnoeL n gvepyonoinon TOU OUOTAMOTOG TOoU
ocuunMAnpwpatog, N avénon tng ¢ayokuTTApwong twv maboyovwy Kal
N aAnontwon (MPOoYPAUUATIOUEVOC BavaToc) Twv ¢OapHEVWV KUTTAPWV.

y @)

PAI-1
Fibrinogen

» EmutAéov XpnoLUEVEL yla TNV ETMLOTPATEUCN TWV AEUKOKUTTAPWV TOU
alipatog oto onpeio tng PAEYHOVAG.



https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2014/07/14/h-%ce%b4%ce%b9%ce%ac%ce%b3%ce%bd%cf%89%cf%83%ce%b7-%cf%84%ce%b7%cf%82-%cf%87%cf%81%cf%8c%ce%bd%ce%b9%ce%b1%cf%82-%cf%83%cf%84%ce%b1%ce%b8%ce%b5%cf%81%ce%ae%cf%82-%cf%83%cf%84%ce%b5%cf%86%ce%b1%ce%bd/

To £puduto avooomnonTiko cuoTNUO anoteAEital amno:

A. Apuvtikoug @paypoug
B. Apuvtika kuttapa (Kuttapa eyyevouc N Epudutng avooiag, Innate Immunity)

. AVTLLULKPOPBLOKEG OUCILEG >

To oUOTNUO TOU GUMTTANP WHOLTOG
ii. HCavudpwoa rtpwteivn (CRP)
iii. [lvtepdepoveg (KuTTAPOKIVEC)



https://www.καρδιολογοσπισσαριδησκ.gr/2019/07/25/%cf%84%ce%b1-%ce%ba%cf%85%cf%84%cf%84%ce%b1%cf%81%ce%b1-%ce%b7-%ce%b1%ce%bd%ce%b1%ce%bd%ce%b5%cf%89%cf%83%ce%b7-%cf%84%ce%bf%cf%85%cf%83-%ce%ba%ce%b1%ce%b9-%cf%84%ce%b1-%ce%b2%ce%bb%ce%b1%cf%83/

Ol INTEPOEPONEZ2

» ITOpatouv  TOV

APAZEIZ

MOAAQTMAQOLAOMO WV Otad  MOAUOHEVQ
KUttapa (Sleyeipouv Ta HOAUGCHEVA KOl TO YELTOVLKA TOUG KUTTOPO
va TapAayouV mPwTeiveg mou eumnodilouv tnv avtypadr Twv Lwv).

MpokaAoUv TNV mapaywyn NPWTeivwyv pEow 100adwv yovidiwv nou
Sleyeipouv kal Aéyovtat interferon stimulated genes (1) ISGs).

Apouv evavtiov OAwv twv otadiwv tou U (amd tnv €icodo,
TV avtypadn kat tnv €060 Tou Ao 10 LOAUGHEVO KUTTOPO)

ErtutAéov amo Tt Ivtepdepodveg aufavetal Kal n mapoaywyn
NG MPWTEIVNG Tou yovidiou p53, omote mpoKaAeital Odvatog twv
MOAUOHEVWV KUTTAPWV]

Apouv cav ayyeAlodpOopoL oTa YELTOVIKA KUTTAPO WOTE AUTA va
ow{rnoouV TNV ApUVa ToUG AEVAVTL OTOUC LOUG

Au€avouv TNV MPooEAEUON KOL EVIOXUOUV TN AELTOUPYLO QHUVTIKWV
KUTTAPWV TNG €YYEVOUCG KOl TNG €MIKTNTNG avooiag (r.x. tTwv T
AEUDOKUTTAPWYV KoL TV GUCIKWV GOVIKWVY KUTTAPWV).

Type Il IFNs Type | IFNs

IFNLR1 IL-10RB IFNAR1 IFNAR2
JAK2
JAK1 TYK2 TYK2 JAK1
JAKT
STAT1 STAT1
omo (OO)
STAT1

Cytosol

e[

antiviral ISGs

=GAS;

proinflammatory genes

Type Il IFNs

IFNGR1

IFNGR2

JAK2

JAKT


https://www.καρδιολογοσπισσαριδησκ.gr/2019/10/20/%ce%bf-%ce%ba%ce%b1%cf%81%ce%ba%ce%b9%ce%bd%ce%bf%cf%83/
https://www.καρδιολογοσπισσαριδησκ.gr/2019/10/20/%ce%bf-%ce%ba%ce%b1%cf%81%ce%ba%ce%b9%ce%bd%ce%bf%cf%83/

Type I IFN or IFN-A

e Latest addition to the IFN family of anti-viral TypeIFNs:2 TypelldFNs:E
cytokines. IFN-0, 26 Be B Bl IFN-A1,EA2,BA3,BAA4T

e First described in 2003 by two labs (Kotenko et
al. Nat Immunol. 2003 Jan;4(1):69-77; Sheppard
et al. Nat Immunol. 2003 Jan;4(1):63-8). IFNAR1E

IFN-ARLL

_—

IL-10RpB@

JAK1H

» All members bind to the same receptor, IL-28R, TYK2E
consisting of two subunits: IL-10R2, a common
subunit for the receptors of all IL-10 superfamily b
members, and IL-28R1 (IFNLR1), a unique Sleselt

subunit.

Anti-viral@esponsel

ﬂ
O
Nucleus? i >SEBO0ASGSE

e Their expression is induced upon viral infection.

e Amino acid identity between type | and Il IFNs
ranges up to 22%.

e Both type | and Ill IFNs activate the canonical
Jak/Stat pathway.

Galani et al. Adv Exp Med Biol. 2015,850:1-15.
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Ol INTEPOEPONEZ2

Airway
Inflammation

Anti-fungal
Immunity

Immune and non-immune cell populations

Epithelial cells
Gastrointestinal, respiratory, urogenital

9 A v !
' ‘$‘Z
Keratlnocy
Skin )/ ()
Conventional DCs

Hepal-tisgmsé ~ IFNA ~ MoDC, DC2

DC1 (production only)
Endothelial cells ( )
Blood brain barrier

Plasmacytold DCs

Neutrophlls

Macrophages
Monocyte-derived

Andreakos et al 2019; Current Opinion in Immunology
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Tiyvwpiloupe yia tnv aOnpookAnpuvon ;



AOHPOZKAHPYNZzH

» Elvalt i xpovio ¢dAsypovr) TOU  ayyELAKOU

/SN @M TOLYWLATOC.
i 7 Wi 29 Apoptotic -
Ferroptosis ' DL Pop
T p \ b‘ld'es Cholesterol - Pyroptosis » Anoteleitat and évav muprva Autdiwv  kat
| 1/ e’yth“* N /e \ KoAUTTTETOL amtd wvwén pavdia. O VEKPWTLIKOG

phagocytosis

MUpAvoG  ouvtiBetat  amd  KPUOTAAAOUC
XOANOTEPOANG OE CUUTTAEYUO HE TIPWTEIVES Kol
| Inflammiation €0TEPEC  XOANOTEPOANC, adpwdn  KUTTOPQ,
& plaque UTTOAE AT KUTTAPWV Kal aAata acBeotiou.
destabilization

» 0 wwbng povdvog  amoteAsital  amo
eVOANQOOOMEVEC  OTIPAOEC  TPOTOMOLNUEVWV
Aelwv  HUKWV  KUTTApwyv, Agpdokuttapa,
adpwdn kuTTAPA, KOAAQYOVO, €AQOTIVN Kol
TIPWTEOYAUKAVEC.

Rupture &
thrombus

$§BRFAA



AOHPOzZKAHPYNZH

» OLAONpooKANPWTIKEG MAAKEG oTEVEUOUV TOV QWUAO KUPLWG TWV HEcAiou

HEYEOOUG aptnpwwv Kol TpokaAolv tn otaBepn otedaviaia voco,
NV omoPPAKTIK) OpPTNPLOMAOELD TWV KATW OAKPWV, OTEVWOELS OF
aptnpleg Tou eykePAAOU Kal TN OTEVWGN TWV £0W KOPWTLdwV.

Ao tnv pAén Ttoucg Tpokadolvtal Ta of€a Kapdiayysiakd
voonuata, SnAadn to 0éU éudpayua puokapdiov (STEMI i NSTEMI),
TO LOYOULULLKO EVKEDAALKO €TtEL0OSL0, N KoL 0 BAvATOC o aUTA.

H aBnpookAnpwon sival n kupla attia epdpaypatoc tov puokapdiov
(EM), Onuwouvpywvtoag €vav  pavAo KUKAO ToOu  aufdvel TNV
aBnpookAnpwaon Kot Tov Kivéuvo yla eplocotepa epdpaypata.

Normal artery

Plaque rupture

A o
0"

(


https://www.καρδιολογοσπισσαριδησκ.gr/2014/07/14/h-%ce%b4%ce%b9%ce%ac%ce%b3%ce%bd%cf%89%cf%83%ce%b7-%cf%84%ce%b7%cf%82-%cf%87%cf%81%cf%8c%ce%bd%ce%b9%ce%b1%cf%82-%cf%83%cf%84%ce%b1%ce%b8%ce%b5%cf%81%ce%ae%cf%82-%cf%83%cf%84%ce%b5%cf%86%ce%b1%ce%bd/
https://www.καρδιολογοσπισσαριδησκ.gr/2016/12/19/%ce%b1%cf%80%ce%bf%cf%86%cf%81%ce%b1%ce%ba%cf%84%ce%b9%ce%ba%ce%b7-%ce%b1%cf%81%cf%84%ce%b7%cf%81%ce%b9%ce%bf%cf%80%ce%b1%ce%b8%ce%b5%ce%b9%ce%b1-%cf%84%cf%89%ce%bd-%ce%ba%ce%b1%cf%84%cf%89-%ce%b1/
https://www.καρδιολογοσπισσαριδησκ.gr/2016/01/27/%ce%b1%cf%83%cf%85%ce%bc%cf%80%cf%84%cf%89%ce%bc%ce%b1%cf%84%ce%b9%ce%ba%ce%b7-%cf%83%cf%84%ce%b5%ce%bd%cf%89%cf%83%ce%b7-%ce%b5%cf%83%cf%89-%ce%ba%ce%b1%cf%81%cf%89%cf%84%ce%b9%ce%b4%ce%b1%cf%83/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/11/%cf%84%ce%bf-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-%cf%84%cf%85%cf%80%ce%bf%cf%85-1-stemi-kai-n-stemi-%ce%b7-%ce%b4%ce%b7%ce%bc%ce%b9%ce%bf%cf%85%cf%81%ce%b3%ce%b9%ce%b1-%ce%ba%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/24/%cf%84%ce%bf-%ce%bf%ce%be%cf%85-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-%cf%84%ce%bf%cf%85-%ce%bc%cf%85%ce%bf%ce%ba%ce%b1%cf%81%ce%b4%ce%b9%ce%bf%cf%85-stemi/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/16/%cf%84%ce%bf-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-nstemi-%ce%b7-%cf%80%cf%81%ce%bf%ce%b3%ce%bd%cf%89%cf%83%ce%b7-%ce%ba%ce%b1%ce%b9-%ce%b7-%ce%b8%ce%b5%cf%81%ce%b1%cf%80%ce%b5%ce%b9/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/01/17/%ce%bd%ce%b5%ce%b1-%ce%b8%ce%b5%cf%81%ce%b1%cf%80%ce%b5%ce%b9%ce%b1-%cf%83%ce%b5-%ce%b9%cf%83%cf%87%ce%b1%ce%b9%ce%bc%ce%b9%ce%ba%ce%b1-%ce%b1%ce%b3%ce%b3%ce%b5%ce%b9%ce%b1%ce%ba%ce%b1-%ce%b5%ce%b3/

Ta peyaAtepa nocootd Oavatwyv otnv Eupwnn odpeilovtal o€ KPSLOAYYELOKA VOO LOLTOL

DYING FROM CARDIOVASCULAR DISEASE (EU)

- 8 36% Cardiovascular
= MILLION Disease

110 \,:3 Disease deaths per year
26% Cancer

5000

Pvascular Disease deaths per day

8% Respiratory

2% Diabetes
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EMIAHMIOAOT IKA ZTOIXEIA

B Rheumatic heart disease ] Cerebrovascular disease
[] Hypertensive heart disease B Inflammatory heart disease
[ Ischaemic heart disease [] Other cardiovascular diseases

Nature Reviews Cardiology volume 11, pages276-289 (2014) BRFAA

BONEINCAL RESEAR E FLNGETID
ACACEMY OF ATWERS



https://www.nature.com/nrcardio
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NMAPATONTEZ KINAYNOY

Lifestyle-associated risk factors

Smoking

Diet
Stress

Non-modifiable risk factors

Genetics

Age

Gender

Social risk factors

Social
deprivation
Environment

Family history of Atherosclerosis

CvD
Previous history
of CVD

Cardiovascular diseases

Front. Cardiovasc. Med., 22 August 2022
Sec. Atherosclerosis and Vascular Medicine
Volume 9 - 2022 | https://doi.org/10.3389/fowm 2022 959285

Modifiable risk factors

Blood pressure
Cholesterol level

Blood glucose
level
Body mass index

BONEDNCAL RESEARE FILNDETION



NMAPATONTEZ KINAYNOY

Mapayovreg Kivdéuvou

KAaooikoi NedTepol
Z100€pO0I MeTaBaAAdpevol ; gﬁggﬁ:&o' RETQVIERITR SUNIG
- NimTidia
: ; - OEIKTEG PAEyHOVAG
3 H)T'K'O 1 auoNTIBaID( - BpoNPBWTIKOI/QIHOCTATIKOI TTAPAYOVTES
= Ao £ AP I UBRp 1Al - OeikTEC 0&EIdWTIKOU stress
3. Oikoyevelako 10Topik6 | (3. Kamviopa 3. FeveTIkol TIaPAYOVTEC
4. Zaxxapwéng dlaBA™g =3 UETOAGEEIC
lg Zgé;g\?g\:(cl)cg( Siaita 4 ZT.O)‘UPOp glop'oi 5 \
7. KaBiomi Zo  Aokos; ool ampadKipons
- AEITOUPYIKOI
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Aopun $uoloAoyLKAC apTtnpeLog
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< Endothelial
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<— |ntima
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elastic lamina

_ <« Media
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Aptnploko Toiywpa

To evO0ONALO EAEVYEL :

» Tnv tkavotnta twv otpodpopwv ayyeiwv va dtaotéAlovtal (ayyelodlaotoAn)
» Tnv lkavotnta TwV alpoPopwv ayyeiwv va cuotéAAovtal (ayyeELoouoToAn)

» PuBuileL Tn pon Tou alpatog oTouc LoToUC KoL Ta Opyova.



Aptnploko Toiywpa

To evdoOnALo aneAeuBepwvel SLaPopPEC OUOLEC yLa TOV EAEYXO TOU OYYELOKLVNTLKOTNTOG

e

%

T(POOTAKUKALVEG
UTTEPTIOAWTLKOC TTALPAYOVTOLC
evbo0OnAivn

Movoéeidlo tov Alwtou (NO)

e

%

3

*

e

*%

H doknon €lval €va onUavTko UNXOVIKO €pEBLOMA TTOU OUVTIEAEL oTnVv avénon tTNG PONG TOU QLUOTOC HECW TOU
shear stress.

To shear stress— avtutpoowrneVel T dUvapun TPLBAC OV AoKEL N por Tou aipatog otnv evboBnAlakn emidaveLla Tou
TOLXWMOTOG TOU ayyeiou.



Aptnploko Toiywpa

BAABn oto evéoOnALo:

» To kaBLotd 1o dLamepatod oTIC AUTOTPWTELVEC

» OLAuonpwrteiveg KvouvTtal KATw oo to evooBnAlakd otpwua (oTov Eow XLTwva)
» To evb00nALo XAvVeL TNV KUTTOPOATIWONTLKI TOu SLoTnTA

» Ta pAeypovwdn KUTTAPA KIVOUVTOL EKTOC TOU OYYELOKOU TOLXWHATOG.



ZUMHUETOXN OVOGOAOYLKWYV KUTTAPWV KOL LOPLWV OTNV EVEPYOTOLNCN OLLUVTLKWYV HNXOVICUWV

A. ‘Evapén BAaBNG

LDL ®. Modification

ﬁ}‘\
TLRs (TLR1,TLR7
- W T

\ TLR2, TLR4)
) '~
Scavenger receptors “‘
(CD36, SR-A) \ .
Cholesterol | COStiIrTIUIEIItory
Crystajs NF-kB /l- molecules
IRF - — (CD8O,
%’ AP-1 CD86, CD40)
Inflammasome W
activation Reactive oxygen

and nitrogen species

: L1 /
Proinflammatory b / Proteases

cytokines <

(IL-1, TNF, IL-12, IL-6) (collagenases,
elastases, cathepsins)

Chemokines

(MCP-1, RANTES, IP-10) Sl

(LTB,)

Libby P. Nature 2002



ENMLoTpATEVGN AVOGOAOYLKWY KUTTAPWV

IFN-y+ LPSor

INE-a Th1 responses; Type | inflammation;

Killing of intracellular parasytes and
Tumor resistance.

“Classical”

Anti-inflammatory
Wound repair

“Alternatively”

IL-4 IL-10
1L-13 TGF-B

|

Cytokines:
IL-10,TGF-B, IL-1Ra
Chemokines: Cytokines:
CCL17,CCL22.CCL24 TNF, IL-1B,IL-6,1L-10
Chemokines:
cCcL1

TISSUE

BONEDICAL RESEARL FOLNDATION
7 0 AT



Enwotpdtevuon avoGOAOYLKWV KUTTAPWV

Macrophage Recruitment
and Adhesion I

@5

Visceral Adipose
Tissue

IFN-y+LPSor

Th1 responses; Type | inflammation;
Killing of intracellular parasytes and
Tumor resistance.

Lipolysis
—POYRS { NEFA}

Insulin Monocyte “Classical”
Resistancet
: -
Oxidative 0 Al'\\;I’ infl :mmat.ory
Stress* . \ ound repair
PR e L A P TS | “ 2 " -
Monocyte :' [ Altemnatively ‘ Th2 responses; Type Il inflammation;
. - \ | Efferocytosis; Matrix deposition and
Native LDL | | remodeling and Tumor promotion.
Endothelial L . !
Dysfunction I i
| IL-4 IL-10
o™ [ = b Endothelial Cells 1IL-13 TGF-B

LPS,ICs Glucocorticoids

ApC, IL-1Ra \

622
//"

— | o~
= _ Mz i ( &
S | @? 1

Proteoglyca
y
Cytokines
Oxidized oe®g 0
LOL Qﬂ A m /] ® .. ®e® Cytokines: Cytokines:
#"’ ¢ » g V9 chonciines IL-10,TGF-B, IL-1Ra R-103nd TGF-§
s A Q PAPAFS Chemokines: Cytokines:
: CCL17,CCL22,CCL24 TNF, IL-1B,IL-6,1L-10
Smaath Muscle Cells—» Foam Cells Chemokines:
ccu
BLOOD TISSUE
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Monocyte/macrophage heterogeneity and plasticity

Inflammatory
monocytes

Ly-6CNCCR2*CX3CR1/ow
CD14"CD16-

Phagocytosis (+)
Inflammation (+)
Oxidation (+)

Macrophages

&

N~

Atherogenesis

.
.
.
.

.
"
.
-

Resident

monocytes macrophages

IFN-y TNF

Ly-6C°*CCR2 CX3CR1"

CD14'vCD16*
Phagocytosis (+)
Inflammation (-) Cell-mediated immunity
Oxidation (-) MHC class |l upregulation
et Proinflammatory cytokines
IL-1
sl : IL-6
e IL-12
Y IL-23
Dendritic cells orodiicaa NG
iINOS

Atherogenesis

&

Classically activated Alternatively activated

(Wound-healing)
macrophages

IL-4 IL-13

Repair, Allergic immunity
Upregulation of
MHC class I
Mannose receptor
RELMa
Selected production of
cytokines/chemokines
IL-27R«

CCL22

K. Shimadat Circ Res 2009



METANAZTEYZH MONOKYTTAPQN

Blood monocyte ~ Monocyte &
' adhered to Arterial £
epithelium lumen £/
MO"OCYW / ; -
ﬁ /'/-' 9 .
i /[ Dying
Ry — hg Y 4 44,7 macrophage
> ’
mom/f_‘— -

Adhesion _}

molecule
VCAM-1

Arterial
intima

*~+;:\.\.>
CCR2
\
MCP-1
receptor
0 Q M-CSF droplets

\ Modified
lipoprotein
particle

» To povokuTtapa Mou EMLOTPATEVOVIAL TIPOEP

XOVTOL Qnmo TOV HUEAO Twv ootwv. Autd
apxXlka €AKovtal oto onuelo g “BAaBnc”’,
néow tng Kutokivng CCL2 i MCP-1(monocyte
chemoattractant protein) kat tngIL 8.

» Ta MOVOKUTTOPO OTN OUVEXELDL EVWVOVTOL ME

T v80OnALlakad kUTTOopa, LECW TWV poplwv ICAM-
1 (inter-cellular adhesion molecule-1) kat VCAM-
1 (vascular-cell adhesion molecule-1) «kat
0pYOTEPA ELOXWPOUV KATW Ao aUTA.

Ta pakpodaya ekdppdalouv otnv emiPAVELA TOUG
untodoxeig kaBaplotég (SR) onwg o SRA, o CD36
kal o CD68 mou Slabétouv Béoelg mpoodeong Twv
LDL. Emtpémouv tnv  €vOOKUTTAPWON  TNG
XOANOTEPOANG KoL TwV OEEOWUEVWY HopdwV,
odnywvtag otov OoXNUOTIONO Twv adpwdwv
kuttapwv (foam cells).

Ta adppwdn KUTTOpQ EKKpPLlVOUV v

anoAunonpwteivn E (apoE) n omoia SleUKOAUVEL TN
LETAKIVNON TNG XOANOTEPOANC.

-
Libby P. Nature 2002 ,\ BRFAA



2Y22QPEY2H KAI AEITOYPIIEZ MAZTOKYTTAPQN

Ta evepyomolnpéva  HOVOKUTTAPO/Uakpoddya TapEXOUV TOV
LOTLIKO TIAPAYOVTOL KOL TOV AVALOTOAEQ TOU TTAOGLVOYOVOU. Endothelium

EmutAéov, mapdyouv HETAAAOTIPWTEACEG UMEVOUVEG Yyl TNV
amolkodopnon tng eéwkuttaplac BepEAlac ovaoiag kat tTnv pnén Arterial
NG 0BNPWHUATIKAG TTAAKOG. lumen

O MapAyovToG TWV ATOLKLWY KOKKLOKUTTAPWV-Hakpodpaywv (GM- &
CSF) mpoadyet tn dpAeypovr otnv aBnpwpatiky AAKA. Qe

O GM-CSF BonBd tnv emPBiwon evog mAnBuopol povomupnvwy '1 " , ¥~ A
Ppayokuttdpwy TAoUola oe puehomepofidaon. To £vIUHo autd : \ " 7/ \adt\U,"  Deganuating
EVELPEL TO OXNUATIOUS TOU UTIOXAWPLKOU 0€£0G, SuvNTIKNAG TINYAG Ui 1y e <t S T 2o

TOU 0O WTLKOU stress Ko TNG GAEYUOVHC. >/ 'i } -~ & _— /

- SN 8
* O Heparin g3 b ‘v ; N
|/ N 0.
v | J) { ; \ Angiotensin |
; 00

Tryptase Chymase

O XNUELOTOKTIOMOG TWV HOOTOKUTTAPWVY efoptatal amd tnv CCR3 /.
nwtagivn n onoia aAAnAemdpd pe tov umodoxéa xnUELOKivwy 3 |
(CCR3) ou Bploketal otnv eMipAVELD TWV LOCTOKUTTAPWV.

Arterial . C

’ , ’ ’ , intima { A,,
Tnv €yKATAOTAON TOUG OTOV €0W XITWVO OKOAOUBEL n ’ a 2000 Active form
QTOKOKKIWON Toug, ameleuBepwvovtag tov TNF-a, tTnv nrapivn u u QY (Angiotensin 11
KQL TLG serines TPWTEIVAOEG TPLITACH Kol Xupdon. Eotaxin § | Intimal mast cell Pro MP Active MMP

OL Tmpwrteivdoeg  QUTEG,  UETATPENMOUV T  {UHOYOVEG
HETAAAOTIPWTEIVAOEC amd TNV aveVeEPYr Toug popdr) otnv evepyNn
TouC. EmumAéov, n YUMAON METATPEMEL TNV ayyelotevoivn | oe

ayyelotevaivn . .
Libby P. Nature 2002



O POAOZ TON T AEMOOKYTTAPQN ZTHN AOHPQMATIKH NAAKA

Ta Aeia puika KOTTAPQ, KUPIOPXO KUTTOPIKO OUCTOTIKO TOU
apPTNPIAKOU TOIXWMATOGC.

H ayyelorevoivn I, o Baocikdc auintikdég TTapdyoviag Twv
IvoBAaocTwyv (BFGF) kal Ta auinuéva eTTiTedd OMOKUOTEIVNG
aTTOTEAOUV TA MITOYOVA £pEBICUATA TWV AEIWV MUIKWYV KUTTAPWV.

H nmapivn, n y-Ivrep@epovn Kal o HETOTPETITIKOG augnTikog
TTapayovtag B (TGF-B) dpouv avtaywvIoTIKA.

Ta Agia puika KOTTAPA TTOPAYOUV TTPWTEOYAUKAVEC, KoAAayévo. -

Kal EAAOTiVN TTOU aTTOTEAOUV OUCTATIKA TNG TTAAKAG.

H aAAnAemtidpaon tou CD40 pe Ttov utrodoxéa Tou (CD4OL)
gvepyoTrolel Ta T Aeu@oKUTTAPA KAl T POKPOPAYA VO EKPPATOUV
KUTTOPOKIVEG OTTWG €ival N IFN-y

Ta mmapévra T AgP@OKUTTAPA OTIG ABNPWHATIKEG TTAGKEG €ival
otnv mTAgioyn@ia Toug CD3+ kai CD4+

STV TTPOKEIYEVN TIEPITITWON POAO  AVTIYOVOTTAPOUCIGOTIKOU
KUTTGpOU ava)\ap@dvouv Ta PAakpo@Aya Kal  avTiyova ol
TTpwTeiveg Beppikou ook (HSPS) kai n o&eidwpuévn LDL.

To Thl KUTTAPO OUVGEETAI e TO OUNTIAEYMO QUTO Kai EEKIva N
EVEPYOTTOINON TOU.

T lymphocyte Endothelium

Arterial
lumen

Macrophage or
~ other antigen-
presenting cell

Arterial
intima

Anigen | T2
receptor  Antigens
(Ox-LDL,
HSPs, etc)

rd
Libby P. Nature 2002 (4 BREAA



OL ABnpwpatikéc MAakeg AvadEpouv

Different Types of Vulnerable Plaque

Normal Rupture- Rupture- Erosion- Eroded Vulnerable with  Vulnerable with Critically Stenotic
Prone Healing Prone Vulnerable Intraplaque Calcified nodule Vulnerable
Vulnerable Vulnerable Vulnerable Plaque Hemorrhage Plaque

Plaque Plaque Plaque




Nivakag Kuttapokvwv mou emnpealouv tTnv adOnpoyEveon

NOS: ocuvBetdon tou ofeldiouv tou alwtou; COX: kukAofuyevaon; LO:
Autouyovaon; MMPs:  peTaAAOTIPWTEACEG €eEWKUTTAPLOG OepéALOG
ouoiag; tPA: LOTIKOG evepyomolnTig MAacvoyovou; PAL: avaotoléag Tou
gvepyomolntr Tou MAaopwvoyovou; PPAR: unodo- Xelg unmtepofelowpdatwy
gvepyoroloupevol and moAlamAaolaoteg LPL: Autompwteiki Autdon;
MO: pakpodaya; EK: evdéoBnAlakd kuttapa; PTX: mevipaliveg; lysoPC:
Avocodw- odatibuloxoAivn; AMK: Aeia pLULkd KUTTOPA.

yovidio KUTTUPOKIvY) KUTTOpO MOpaywmv KUTTOPO 6TOY0S amoTéliopa
VCAM-1 IL-1,TNF-o,IL4 M®, Th2, AMK, EK EK AMK TPOGKOAATOM
ICAM-1 IL-1, TNF.q, [FN-y M®, Thl, AMK, EK K TpockOAATon
CD36 L4 Th2 M® pdokaym OxLDL
SR-A IL-6, TNF-0, [FN-y M, Th1, AMK MbD mpdahanum OxLDL
NOS2 IL-1, TNF-o, [FN-y M®, Thl, AMK,EK M, AMK,EK TNO
NOS2 L4 T M®.EK INO
o2 FN-y, TNF-q,IL-1 M®, Th1 AMK,EK M®, AMK EK Tewoouvoedn
ox2 n4 T2 M, AMEK_EK lamcmmﬁﬁ
15-LO IL4,1L-13 T MO AMK o&gidoon
Aeukotpieva
IL-1,TNFa | [FNy Thl MD evepyomoinom
IL6 IL-1 M®,EK, AMK AMK B-riropo &
EVEpyomoinoT|

MMPs TNF-o,IL-1,CD40L | Mb Md, AMK,EK pTEshvon
MMPs Ny Thi Md, AMK,EK Imparedioon
tPA,uPA | TNEq,IL-1 M, EK, AMK EK Twwdohnon
uPA IFN-y Thl EK Jwwdohoon
PAI-1,PAL2 | IFN+y, TNFa,IL-1 M, Thi K ovT-vedokuom
PPAR-y L4 T MD TCD36 éxppoon
ApoA-TV IFN+y Thl TOTOKDTT JHDL
ABCAL PNy Thi MO,

agpidnkirrepa | yoknotepoin
sPLA2 Ny Thi AMK Tewoowvoedn
PAF, JucoPC
LPL IFN-y, TNF-a, IL-1 M®, Thl MbD Jhmdhvon

$§BRFAA



——CANTOS

Canakinumab Anti-inflammatory Thrombaosis Qutcomes Study

N Engl J Med. 2017;377:1119-31

Interleukin-1p Inhibition

}o1p

! L6

l hsCRP

1 15-17% reduction in
MACE and MACE+

|

50-70% reduction in
Lung Cancer

CARDIOVASCULAR INFLAMMATION
REDUCTION TRIAL

Rt

N Engl J Med. 2019; 380:752-762

Low-Dose Methotrexate

IL-1p

IL-6

hsCRP

No reduction in
MACE and MACE+

No reduction in
Lung Cancer

f Non-basal cell
Skin Cancer

Pritd

19 BRFAA



Canakinumab Anti-inflammatory Thrombosis Outcomes Study (CANTOS)

Stable CAD (post M) N = 10,061
S—— CANTOS Residual Inflammatory Risk 39 Countries
h Asw etemrmatury Thouembunin Ot corers S (hsCRP > 2 mgl/L) April 2011 - June 2017
1490 Primary Events

Randomized Randomized Randomized Randomized
Canakinumab 50 mg Canakinumab 150 mg Canakinumab 300 mg Placebo
SC q 3 months SC q 3 months SC q 3 months SC q 3 months

I Primary Endpoint: Nonfatal MI, Nonfatal Stroke, Cardiovascular Death (MACE) I

| Secondary Endpoint: MACE plus Unstable Angina Requiring Urgent Revascularization (MACE+) I
Additional Adjudicated Endpoints: Cancer, Infection

N Engl J Med. 2017;377:1119:31 ¥ BRFAA




Motog €ivatl 0 poAoG AAAWV KUTTAPWV TNV OnpwpATWonN;



OYAETEPOO®IAA

» O polog T'U.)V ouvbetepodilwv elval MOAU ONUAVILKOG OTNV o Neaoni b
aBnpookAnpuvon. ° /'acavaﬁon
*™ e n
» Emiong €KKplvouv QaVTIULKPORBLOKA HOopla OMwC oL EAEVBEPEC ‘. C'q%'c“? : e’
pilec Ofuyovou (ROS) & :""‘"‘ ~—
Endothelium  + ° ® ®
@ ()

» Anuwoupyouv mayidecg £€w amno avta (Neutrophil Extracellular
Traps 1 NETs) yua tov eyKAwBLOMO Kot tnv Katootpodn Pentraxin

R , Scavenger
€€WKUTTAPLWV HLKPOBLwv. receptor Foam cell
b, o Pite
1 ’ 1 7 7 v MPO ": \ .
» Ta NETs amotelouvtal amod (veg Tou TpoefExouv amo TO ”-'“r '(‘ C — J L — J
’ 1 ' ’ ) et ® oxL.DL t ;
oudetepoPlAo Kol amotelouvtal Kuplwg amo lotoveg Kal wipL e D @ ) @
DNA tou mupnAva Kol low¢ KoL TwV Utoyovopiwyv. OHwE oUTEC
NETosis and

Suotuxwc mpodlabetouv yo BPOoUBWOELC KOl OLUTOAVOOEG
TaONoELC.

cell death NETs

SN
D A\ e
° .o l N *
» [lpoogAkUovtol OO  KUTTAPOKIVEC Twv  HoKpodAywv, NETs

HOOTOKUTTAPWY, EVO0ONALOKWY KUTTAPWYV KA. amo To onpeto _

dAeypovrG. EMUTAéOV €KKPiVOUV KO QUTA KUTOKIVEG YLt TOV 8&00045(\ ——

TIOAAQITAQCLOOUO TNE ApLVAC KoL ortd AAAa KUTTOPO.

b e
9 BRFAA
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https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2019/09/14/%ce%b7-%ce%b5%cf%80%ce%b9%ce%b3%ce%b5%ce%bd%ce%b5%cf%84%ce%b9%ce%ba%ce%b7-%ce%b7-%ce%b5%ce%bd%ce%b5%cf%81%ce%b3%ce%bf%cf%80%ce%bf%ce%b9%ce%b7%cf%83%ce%b7-%ce%b1%cf%80%ce%b5%ce%bd%ce%b5%cf%81/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2019/09/14/%ce%b7-%ce%b5%cf%80%ce%b9%ce%b3%ce%b5%ce%bd%ce%b5%cf%84%ce%b9%ce%ba%ce%b7-%ce%b7-%ce%b5%ce%bd%ce%b5%cf%81%ce%b3%ce%bf%cf%80%ce%bf%ce%b9%ce%b7%cf%83%ce%b7-%ce%b1%cf%80%ce%b5%ce%bd%ce%b5%cf%81/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2019/07/25/%cf%84%ce%b1-%ce%ba%cf%85%cf%84%cf%84%ce%b1%cf%81%ce%b1-%ce%b7-%ce%b1%ce%bd%ce%b1%ce%bd%ce%b5%cf%89%cf%83%ce%b7-%cf%84%ce%bf%cf%85%cf%83-%ce%ba%ce%b1%ce%b9-%cf%84%ce%b1-%ce%b2%ce%bb%ce%b1%cf%83/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2020/10/02/%ce%b7-%cf%80%ce%b7%ce%be%ce%b7-%cf%84%ce%bf%cf%85-%ce%b1%ce%b9%ce%bc%ce%b1%cf%84%ce%bf%cf%83-%ce%b7-%ce%b1%ce%b9%ce%bc%ce%bf%cf%83%cf%84%ce%b1%cf%83%ce%b7-%ce%b7-%ce%b8%cf%81%ce%bf%ce%bc/

Evidence for dendritic cell presence in human atherosclerotic plaques

S-100+ cells (brown) and
CD68+ cells (rose) underlying
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S-100+ DC in Intima of
healthy carotid artery

DC-T cell clusters

Contacts of DC and TC
il

TC

h ’ . Negative Control

HLA-DR*CD1a*S-100* DCs are present in normal human aorta, carotid arteries and
in atherosclerotic plagues (Bobryshev and Lord. Cardiovasc Res 1995).

* HLA-DR*CD1a* S-100* DCs are primarily located in the under-plaque media and

the adventitia around the vasa vasorum in the shoulder regions of human
atherosclerotic lesions (Bobryshev YV, Lord RS. Cardiovasc Res 1998).

CD1c+ (BDCA1+) cells, many lipid-laden, are found in human atherosclerotic
plagues. They were initially considered to be macrophages (Melian et al. Am J
Pathol 1999).

CD1a+ S-100+ Lag+ CD31- SMA- CD83- CD86- (immature) DCs accumulated in the
arterial intima of healthy young individuals (Millonig et al. ATVB 2001).

CD11c* S-100* fascin* CD14 DCs are present at the adventitia—media border in
normal human arteries (Ma-Krupa et al. JEM 2004).

HLA-DR* CD (Mature CD83+) DCs were observed in rupture-prone plaque regions
in human carotid arteries. Also, there was increased heterogeneity of the DC
population with plaque progression (Yilmaz et al. Atherosclrerosis 2004).

DCs and T cells are often seen in clusters in the shoulder and rupture prone
regions of the plaque (Yilmaz et al., 2004; Bobryshev, 2005; Erbel et al., 2007).

Interestingly, alterations in circulating cDC and/or pDC numbers is also linked to
the severity of atherosclerosis (e.g. angina, AMI) (Yilmaz et al. JACC 2006; Van Vre
et al. Coron Artery Dis 2006; Shi et al. Am J Cardiol 2007)

Lipid-laden CD1c+ (BDCA1+)
DC in plaques
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Lipid-laden CD11c+ S-
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Macrophage and DC heterogeneity in mouse atherosclerotic plaques

(a)

(c)

Normal aorta

Atherosclerotic aorta

(b)

CD11c¢*CD68*CD11b* ‘ Accumulate lipids
Macrophages or DCs?

- .
ES———— i Antigen?
-

B
- Accumulate lipids
Adventitia CD11c*CD68°CD11b* 3 Antigen presentation
Conventional DCs? Cytokine production
Accumulate lipids ?
CD11c*CD68CD11bCD103* - “/ Antigen presentation
Conventional DCs? e Cytokine production
I\ -
CD11c*/°PDCA1+B220*CD11b: Qi » Type | IFN production
Plasmacytoid DCs -~ B~ (IFN a.B)
‘/5\
CD11cCD68'CD1L™ Accumulate lipids
Macrophages (resident?) ; Cytokine production

Adventitia

Modified from Koltsova and Ley. Trends Immunol 2011
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Defining the immune cell landscape of human atherosclerotic plaques Characterizing plaque endophenotypes

1. Flow cytometry
of DC and M® subsets
8-colour staining

Carotid endarterectomy

Enzymatic digestion within 1hr

2. Sorting of DC/MF subsets
for RNAseq analysis
4-way sorting

3. Mass Cytometry (CyTOF)
analysis of single cell
suspensions
Panel of 40 markers

4. Single cell and whole
plague RNAseq analysis
CD45+ sorted cells

Naive T Cells
B Cells
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CytoSeq: Single-Cell Gene Expression Profile
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Unravelling the immune cell landscape and gene expression profile of human atherosclerotic carotid plaques:
Sorting and RNAseq

CD4* T cells CD45RA+CCR7-
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® Memory Naive CD4* T
CD4* T %
’ N y P
< < D16*
. = s
= =)
ory
UMAP1 CD4*T
Macroph
CD8* T cells ane
- ) Naive CD8* T D o CD16-
s Memory S UMAP1 UMAP1
cDs* !

UMAP2

ify
iy,
UMAP2
=
>
_|

T cells
UMAP1 UMAP1 .
300 IL-1B RNAseq analysis
B cells *
= 201 o |, e *
Classical /. Naive E
memory =) *
N ‘ o 1004 o M
s
Activated; 3 o.h ﬁ
emo ‘ ew o T .-
' i e Atypical Memory '5\\0 6\\0 ﬁ
UMAP1 UMAP1 Q\O& Q@{Q
& @@ Biology

$BREAA



ETEpOYEVELA TWV KUTTAPWYV TOU AVOGOTIOLNTLKOU GUCTHHOTOC

Heterogeneity of immune cells in human atherosclerosis revealed by scRNA-Seq 2541
Table 2 Immune cell subsets detected by human scRNA-Seq

Immune subsets — T cells B/plasma NK cells Macrophages Monocytes Other

Study |

Fernandez'’ 16 2 1 5 0 2DC

Endarterectomy 1NKT

Fernandez'’ PBMCs 16 1 1 0 1 NA

Wirka'® Coronary 1 3 1 1 0 1 mast

Depuydt'” Endarterectomy 8 1 0 5 0 1 mast
1DC

Vallejo™ 30 6 6 0 16 [a]e)

PBMCs 10 T cells

DC, dendritic cell; NA, not available.

Key marker genes for major immune cell subsets in human atherosclerotic arteries.

Macrophages
Resident Mac Inflammatory Mac
(My.1)
LYVE?D TNF4IL1B+
F13A1
FOLR2 IFNIC Mac

°

Type | IFN response
(ISG15, MX1)

Monocytes
Foamy Mac
(My.2) (My.0)
@ @
TREM2  CD9 FCN1  S100A12
SPP1 APOCIH S100A8 VCAN
GPNMB  FABPS S100A9 (D52

Dendritic cells

Mature DC

__3 <DC1 A\ ( cDC2
CLEC9A CLECI10A FSCN1

IRF8 3 " FCERIA CCR7
' oIC

Naive T cells Cytotoxic T cells
SELL CZMA
IL7R GZMK

CCR7 PRF1

LEF1
B cells

Naive B cells Memory B cells
IgM . (D27

IgD ¢ 0 D86

W NeR3

Tcells
Regulatory T cells

FoxP3 32
CTLA4 TNFSF10
IL2RA SELPLG

Memory T cells

LGALS3
NK cells
Immature Mature
INFGR1 SELPLG
KLRB1 a FCERIG
PRF1

IL18RAP

4
B
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®Aeypovi kat abnpookAnpuvon

Human

Mouse

Macrophage/
DC heterogeneity

ER stress

Atherosclerotic
plaque area \

Oligonucleotide

Vessel lumen delivery

Endothelium

Intima Innat'e immunity
Toll-like receptors

Elastic

lamina

Media

e Cathepsin K ==Collagen
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» Immune cell landscape of atherosclerotic plagues
» Mechanisms leading to symptomatic plaques

» ldentification of high risk patients

» Personalized medicine

illumina

Multidimensional
flow/mass cytometry

Ay 00T
a R
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Deep sequencing
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C ANTIAPQZzA NMPQTEINH (CRP) - AGHPOZKAHPYNZH

> [lpokaAei duoAsitoupyia Tou evdoBnAiou eAattwvovTag Tn ouvBeon Tou NO

> 2uvoEeTal oTa evOoBNAIaKA KUTTOPA KOl EVEPYOTTOIEI TO CUNTTARpPWHA

» 2UVvOEeTal JE TNV TpoTToTToiNpEVN Kal Qualk LDL xoAnaotepoAn dleukoAuvovTag tTnv TTPOcAnYn TG armo T
Makpo@aAya Kal T dnuioupyia appwdwy KUTTApWY

> [Mpodyel TN XNUEIOTAKTIKA ouvaBpoion HaKPOPAYywY, HECW TNG £kKpions MCP-1

> [Mpodyel TV TTapaywyn 1I0TIKoU TTapayovTa, TpoBpoupivne kai PAI-1

» [lpoayel TNV Ekppacn Twv hopiwv TTPookOAAnong ICAM-1, VCAM-1, E-oeAekTivng kai CD18/CD11b (Mac-
1)

> 2uoXeTiceTtal he Tnv TTapaywyrp MMP-1 kait MMP-10 kai Tnv euBputrtoTnTa TNG aBnNPWUATIKAC TTAGKOC



H ®PAECMONH QZ YMNOKINHTHZ KAI PYOMIZTHZ THZ AOHPOZKAHPYNZHZ

Obesity

Cancer Renal Disease

Diabetes Cardiovascular

4

INFLAMMATION apemer

Neurclogical
Diseases

Autoimmune
Diseases

Pulmonary
Diseases

Cerebrovascular

Neuropathy
Arthritis






AOHPOZKAHPYNZH

» Elval pa xpovia pAeyHov TOU ayYELOKOU TOLXWHLOTOC.

» Elval po e€eAloodpevn vooog ou snnpedalel ti¢ aptnplec. Elval pa apyn Kot mpoodeuTikr) aoBevela mou
Urtopel va mpooBAAEL omoladATOTE apTnPla TOU CWHOTOC TToU UTtopel va odnynoel o€ ofeia kapdloayyelakd
eNeLoodLa.

» Ovopaletal Kol «OKANPUVON Twv optnplwv», cudaviletor otav Almoc (xoAnotepoAn) kot aoféotio
CUCOWPEVOVTAL OTO E0WTEPLKO Toixwpa (intima) Twv aptnplwy, oxnuatilovtog tnv aBnpwpatikn mAdka. Me
TNV mapodo Tou XpOvou, N CUCCWPEUON ALTTOUC Kol AloPEoTiov yiveTal evtovoTtepn Kat £ToL oTeVEVEL N aptnpla
Kol GpAOOEL — HELWVOVTOC TNV POr) TOU aipatoc HEoa amo tnv aptnpla.

» Amnoteleltol ano evav nupnva Autdilwv kot KaAvTttetal anod wvwodn pavdva. O VEKPWTLKOC TTUpAVAC CUVTIOETOL
oo KPUOTAAAOUC XOANOTEPOANC O CUMTTAEYHO LE TIPWTEIVEC KOl EOTEPEC XOANOTEPOANG, adbpwdn KUTTOPQ,
UTTtOAE(MHOTA KUTTAPWV Kol dAata aoBeoTtiou.

» O wwdnc pavduag amoteleital and eVOAAACOOUEVEC OTIBASEC TPOTOTMOLNUEVWY AELWV HULKWV KUTTAPWY,
Aepdokuttapa, adbpwdn KUTTAPA, KOAAOYOVO, EAACTIVN KOl TIPWTEOYAUKAVEC.



AOHPOZKAHPYNZH

» OL AOnpookAnpwrtikég MAAKeg otevelouv TOV  OQUAO  KUuplwg Twv  Heoaiov

HeyEBouC aptnplwv Kol TpokaAoUuv tn otabepny otedoaviaio voco, tnv amodpakTLKi

OPTNPLOTIAOELO TWV KATW OKPWV, OTEVWOELG OE OPTNPLEC TOU eyKEPAAOU KOl TN CTEVWON TWV

€0W KAPWTLOWV.

» Ano tnv pnRén touc mpokoAouvtal ta offa Kapdiayysiakd voonpata, SnAadn to ofv

Endpayuo puokapdiov (STEMI i NSTEMI), to Loxouplkd eykedPaAlkO €melcodlo, [ Kol O

Bavatog amno avtd.

» H aBnpookAnpwon elvat n kUpla attia epdpaypatog touv puokapdiov (EM), dSnuloupywvtog
gvav pavAo KUKAO mou aufdavel tnv aBnpookAnpwon Kol Ttov Kivbuvo ylo TeEpLoooTEpPQ

gudpaypota.


https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2014/07/14/h-%ce%b4%ce%b9%ce%ac%ce%b3%ce%bd%cf%89%cf%83%ce%b7-%cf%84%ce%b7%cf%82-%cf%87%cf%81%cf%8c%ce%bd%ce%b9%ce%b1%cf%82-%cf%83%cf%84%ce%b1%ce%b8%ce%b5%cf%81%ce%ae%cf%82-%cf%83%cf%84%ce%b5%cf%86%ce%b1%ce%bd/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2016/12/19/%ce%b1%cf%80%ce%bf%cf%86%cf%81%ce%b1%ce%ba%cf%84%ce%b9%ce%ba%ce%b7-%ce%b1%cf%81%cf%84%ce%b7%cf%81%ce%b9%ce%bf%cf%80%ce%b1%ce%b8%ce%b5%ce%b9%ce%b1-%cf%84%cf%89%ce%bd-%ce%ba%ce%b1%cf%84%cf%89-%ce%b1/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2016/01/27/%ce%b1%cf%83%cf%85%ce%bc%cf%80%cf%84%cf%89%ce%bc%ce%b1%cf%84%ce%b9%ce%ba%ce%b7-%cf%83%cf%84%ce%b5%ce%bd%cf%89%cf%83%ce%b7-%ce%b5%cf%83%cf%89-%ce%ba%ce%b1%cf%81%cf%89%cf%84%ce%b9%ce%b4%ce%b1%cf%83/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/11/%cf%84%ce%bf-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-%cf%84%cf%85%cf%80%ce%bf%cf%85-1-stemi-kai-n-stemi-%ce%b7-%ce%b4%ce%b7%ce%bc%ce%b9%ce%bf%cf%85%cf%81%ce%b3%ce%b9%ce%b1-%ce%ba%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/24/%cf%84%ce%bf-%ce%bf%ce%be%cf%85-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-%cf%84%ce%bf%cf%85-%ce%bc%cf%85%ce%bf%ce%ba%ce%b1%cf%81%ce%b4%ce%b9%ce%bf%cf%85-stemi/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/05/16/%cf%84%ce%bf-%ce%b5%ce%bc%cf%86%cf%81%ce%b1%ce%b3%ce%bc%ce%b1-nstemi-%ce%b7-%cf%80%cf%81%ce%bf%ce%b3%ce%bd%cf%89%cf%83%ce%b7-%ce%ba%ce%b1%ce%b9-%ce%b7-%ce%b8%ce%b5%cf%81%ce%b1%cf%80%ce%b5%ce%b9/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/01/17/%ce%bd%ce%b5%ce%b1-%ce%b8%ce%b5%cf%81%ce%b1%cf%80%ce%b5%ce%b9%ce%b1-%cf%83%ce%b5-%ce%b9%cf%83%cf%87%ce%b1%ce%b9%ce%bc%ce%b9%ce%ba%ce%b1-%ce%b1%ce%b3%ce%b3%ce%b5%ce%b9%ce%b1%ce%ba%ce%b1-%ce%b5%ce%b3/

NQz EZEAIZZETAI H AOHPOIENEZH ;



AOMH ®YZIOAOIIKHZ APTHPIAZ

_ Endothelial cell

Mast cell Q

Fibroblast

Adventitia

AmnoteAeital amno Tpeic dlakpltoug
XLTWVEC.

To &vboBnAlo, T0 pOVO OTpwWHA
TWV KUTTAPWV TNG aptnpilag mou
EpXETOL O€ €madn HE TO alpa Kol
polalel pE  TAAKOOTPWTO Kol
nepBAAETOL amo  e€wkuTTApLA
Bepella ouoia KUpLwG
TIPWTEOYAUKAVEC Kol KOAAOyOvo.

Tov HECO XLTWVA TIOU ATtOTEAELTOL
aro Asla puika kuttopa (SMCs)

Tov €€w XItwva TTou amoTteAsital

OUVOETIKO LOTO, LVOPBAACTEC Kol
Aela puika kutTapa

NATURE | VOL 473 | 19 MAY 2011



‘ AOMH ®YZIOAOIIKHZ APTHPIAZ

elastic lamina

<« Blood

<« Endothelial
cells

<« |ntima

<« Internal

72
-
(2]
(&)
=
o
O
D
+—
O
—
o
O
c
L)
=
D
o
<0
I=
(O

€A
Sy ¢y

o b
hong

)
Smooth

|
]
Q

aht 1ine

muscle cells -




2TAAIA EZEAIZHZ THZ AOHPQMATIKHZ NMAAKAZ_II

| NATURE | VOL 473 | 19 MAY 2011

BIOMEDICAL RESEARLH FOLNDATION
ACADEMY OF ATHENS



2TAAIA EZEAIZHZ THZ AOHPQMATIKHZ NMAAKAZ_III

_..,.'f J 2
; Spgptotic
odies

cell crystal

4;}}794 R

Div

-

optotic

4'21%%%phage ? B §

i, >
iding SMC i,

- —— e —)
_/
/’/ ;

Vasa Migratin
vasorum SMC

NATURE | VOL 473 | 19 MAY 2011



2TAAIA EZEAIZHZ THZ AOHPQMATIKHZ NMAAKAZ_IV

— Platelet
formation <

A W
Thrombus ( .

Fibrous cap

| NATURE | VOL 473 | 19 MAY 2011

BIOMEDICAL RESEARLH FOLNDATION
ACADEMY OF ATHENS



2TAAIA EZEEAIZHZ THZ NOZOY - ®YZIOAOIKH APTHPIA

A: Normal Artery

S . ", ntima:
Endotheliu

Internal clastic

P
{. . . $ N

Smooth muscle

M External elastic

BIOMEDICAL RESEARLH FOLNDATION
ACADEMY OF ATHENS



B. AYZAEITOYPI'IA ENAOOHAIOY

B: Endothclial Dysfunction

[nfiltration of lipid (LDL)

Upregulation of endothelial
adhesion molecules
(VCAM-1, ICAM-1)

LJ

Migration of leukocytes into the
artery wall

%+ Eormation of ROS

‘...\ o <
% %??-ﬁ( Leukocyte adhesion
oy, N AT

u j' N Increased endothelial permeability
v >

ATwWAEL TwWV aAvVTIOPOUBWTIKWY WOLOTATWY TOoU
gevboOnAiou
Avénon ¢  SlamepatoTNTAC  TOU
ALTOTPWTELVEC

OTLC

» AlEnon TNC TMPOOKOAANTIKOTNTAC TOU Yyl Ta

QLMOTIETAALD KOl  TA  AgUKOKUTTAPQA, MEOW
Ekppaonc eWOKwWV poplwv-utodoxEwv oTNnV
emipavela TwV evO0ONALAKWY KUTTAPWY KOl TWV
KUTTAPWV TOU allpaToc.

OL MEeTOPBOAEC QUTEC EemLTUYXAVOVTOL HE €va
nAnBoc¢ kuttapokwwyv (IL-1, IL-2, IL- 8, TNF-a),
XUpokivwv  (MCP-1), auéntikwv Tmapayoviwy
(PDGF, M-CSF) kat ayyelodpaoTlKwV Tapayoviwyv
(NO, ROS, ET-1) pe mowkileg BLoAoyLkeg SpAOELS .



. AIEAEYZH KAI TPOMNOMOIHZH AINMOMPQTEINQN

C: Fatty Streak Formation
Infiltration of lipid (LDL)
platclets

Migration & proliferation of
smooth muscle cells

Formation of foam cells

Activatton of T cells

Adherence and entry of more
leukocytes

AIATAPAXEZ AINIAIQN = YWHAA LDL XAMHAA HDL

Adberence and aggregation of

OuL tporomotnueves LDL (oxLDL) amoteAouv KUpLO
aito BAABNC tou evboBnAiou Kol TwWV UTTOKEIPEVWV
Aelwv HUTKWV KUTTAPWV

Awaomovv  tnv  emdpaveld  Twv - evdoBnAlakwv
KUTTAPWV

Auvéavouv TNV amOMIwon Twv Aslwv  HUTKWV
KUTTOPWY, TNV €KKPLON KUTTAPOKWVWV KOl TNV
TIapaywyr AVIIOWHATWY amd To pakpodaya

Auéavouv tnv €kdpacn Hopiwv TTPookOAAnong amod
T evdoOnAlakd KUTTOPA KAl TNV TTPOOKOAANON TwV
HoKkpodAywv

Melwvouv tnv mapaywyn tou ayyslodlaotaAtikol
NO amd ta evéoBnAlakd kKUTTOpA Kol AUEAVOUV TN
CUOCCWPEUGCN TWV ALUOTIETAALWV

Mpodyouv 1t oUvBeon ET-1 mou eilval WYUPOC
XNUELOTAKTLKOC TTAPAYOVTAC KOl ULTOYOVO yla Ta Asla
HUIKA KUTTOpQ



A. METANAZTEYZH TQON MONOKYTTAPQN

D: Stable Atherosclerotic Plaque
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H evdoBnAiakn BAABN OCUOCXETI(ETAl KOl PE TNV
EKKPION TTOIKIAWV PAEYUOVWOWYV PETOAABNTWV.

Opiopévec kutTtapokiveg (IL-1, TNF-a) aug¢avouv
TNV €KPPOCT TWV HOPIWV TTPOCKOAANCNC, OTTO Ta
AeukokUTTapa  (L-  OgAekTivn,  IVTEYKPIVEG,
PECAM) kai Ta evdoBnhioka kutTapa (E- kai P-
oeAekTivn, ICAM-1, VCAM-1).

Autd TTpodyouv TNV  TIPOOKOAANCON  TWV
HMOVOKUTTAPWYV KOI OPICHEVWV T-AEPNPOKUTTAPWYV
oTa onueia NG €vdoBnAlaknS PBAABNG kal TN
METETTEITA UETOVAOTEUON TOUG oToV
UTTEVO0ONAIOKO XWPO.



‘ 2TAAIA EZEAIZHZ THZ NOzOY

E: Unstable Atherosclerotic Plaque

Thinning of the
fibrous cap: VSMC apoptosis
& matrix degradation

Fibrous cap rupture

Intraplaque haemorrhage

Thrombus formation

Intraluminal thrombus

Fibrous cap rupture

Intraplagque thrombus

» Ta Asia puikd KUTTOPO. TIAPAYOUV OUOCTATIKA TNG

eEwkuttaplag ovoiac (koAAayovo, yAukompwteivec,
MPWTEOYAUKAVEG, €Aaotivn) kol oxnuatiletal pia
wvwén¢ kaya, tou mepBAAAeL TNV apXtkry BAABN ko TN
Slaywpilel amd tov auAdd NG aptnplac koL n omola
aviutpoowrnelel €va TUMo emovAwong N wwdoug
anavtnong otnv aptnplakn pAsypovn.

H cucowpeuon AEUKOKUTTAPWY, EEWKUTTAPLWV AUTtLdiwv
KOl THAMOTO LEUBPAVNC VEKPWHEVWV HAKPOPAYWV OTN
oOnyetl otn dnuloupyla evog VeEKpwTLKOU TtUuprva.

ErtutA€ov, ta Asla puikad kottapa vdilotavtol anontwon
TMOU oUuoXetiletal pe Tepaltépw dnbnon amo
HokpodaAya Kol  VEKpA  KUTTapa  OTAL  ormoia
evamotiBevtal Aalata ooPfeotiovu HE ATMOTEAECUA TN
okAnpuvon tn¢ MAAKAG.

» TE€AOC, OTOV UPNVA UTIAPXOUV VEOTIAQLOTO. ayyEla



AIAAOXIKA KAI AAAHAOENMIKAAYIITOMENA ZTAAIA EZAITEIQZHZ TON AEYKOKYTTAPQN

Rolling Activation Arrest/ Transendothelial
adhesion:  migration

0 ; a @
D

@ ©
&f\%
Endothelium CD 5 C:) D D @



AIAAOXIKA KAI AAAHAOEMIKAAYIITOMENA 2TAAIA EZAITEIQZHZ TON AEYKOKYTTAPQN

Rolling  Slow rolling Activation Firm adhesion

I g |
CCR2 § ~ @CCRL3S CDI8 &VLA—4
PSGL-1 ;! VLA-4 ;i a4 ¢

1CAM-1 Fibronectin

E:selectm KC/GRO-a
P-selectln ! VCAM-I MCP-1 RANTES ;VCAM-I

Endothelium at lesion-prone site

Monocyte adhesion on atherosclerotic endothelium.
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KYTTAPOKINEXZ KAl AOGHPOZKAHPYNzH



KYTTAPOKINEZ KAl AOGHPOZKAHPYNZH

Cholesterol-LDL —l

’ Lipid accumulation T’ Plaque devélopment

' .
Oxidized (phospho)lipids Progression
‘ — ]
Inflammation l—
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KYTTAPOKINEZ NOY ENMNHPEAZOYN THN AOHPOIENEZH

YovidrLo KUTTOPOKIVT KUTTUPO TTOPEyev KOTTOPO oTOY0S OmoTElzopna
VCAM-1 -1, TNF-c, IL-4 MDD, Th2, AME,EK ERK AME TPOTKOAAT|OT)
ICANE] IL-1, TINF-or, IFIN-y M, Thl, AME, EK EK TPOTKOAAT o)
CD36 nm-4 Th2 MO mpoaianym OxLDL.
SR-A IL-6, TNF-o, IFIN-y MDD, Thl, AMEK MD Lapociaym OxLDL
NOS2 IL-1, TINF-or, IFIN-y MDD, Thl AME EK MDD AME EK TNO
NOS2 nm-4 Th2 MDD EK JNO
QOx2 FMN-y, TINF-o, IL-1 MDD, Thl AME EK MDD AMEEK Temooovoed
15-LO nm4I1-13 Th2 MED AMEK oEeido)
AsvkoTpisvo
o-1,TNF-a IFN-y Thl MD EVEPYOIIOINOT
L6 -1 MDD, EK AME ANEC B-xirrogpo S
EVEDYOTOINoT)

PTX mpoicnoo
MMIPs TNF-o, IL-1,CD40L MD MDD, AMELEEK TPNOTEONDCT)
MMPs [FN-y Thl MD AME EK JpaTedivon
tPA, uPA TNF-, IL-1 MDD, EK AMEK EK Tovmddioon
uPA IFMN-y Thl EK Jrvmddioom
PAI-1.PAI-2 | IFN-y, TINF-o 111 M Thl EE COVTL-DWB0A Do)
PPAR-y nm-4 Th2 MD TCD36 éxppac
ApoA-TV [FN-y Thl TG TORKUOTTOYC JHDL
ABCAIL IFN-y Thl MED,

oupPET) KHTTOPOL Lyoknotepoin
sPLA2 [FN-y Thl ANEC Temocouvosdn
PAF, AwooPC
LPL IFN-y, TNF-a,IL-1 MDD, Thl MDD Jhamdaoon
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KYTTAPOKINEZ NOY ENMNHPEAZOYN THN AOHPOIENEZH

TNF-a
TNF-c IL-1
IL-1 IL-6
IL-6 IL-8 VCAM-1
ICAM-1
EC E-selectin
é P-selectin
IL-23 + .“s
IL-32 Tho IL-2
el IL-8
- + IL-18BP
n.-zs
(u_ 17E)
s Th1 Th2
IL-23 IL-2 PLCIS IL-4
IFNy IL-5
TGFp IL-22 IL-6
i-e ['L-1B(h) IL-13
IL-10
IL-27
iL-17a Th17 e IL-10 IL-33
IL-17F TGFB TGFp
11-21 (m) Treg IL-1ra
11-22 (h) NKT cells IL-18BP
IL-26 (h) IFN-y Anti-inflammatory cytokines

IL-4
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BIOAOIIKEZ APAZEIZ TQN KYTTAPOKINQN 2THN AOHPOZKAHPYNZH

Oxidation of LDL

(induction cell oxidant stress)

Chemokine release

Modulation of lipid metabolism

Endothelial activation

&

Modulation of scavenger receplor expression

Modulation of SMC migration/proliferation

(upregulation of
adhesion molecule expression)

Regulation of immune respo

(Th1/Th2/Treg/Th17)

MsE

Regulation of neovessel formation
Promotion of intraplague

neovasculanzation

Angiogenesis

* [Induction of apoplosis

Modulation of scavenger
receplor expression

Modulation of endothelial
procoagulant
activity/fibrinolysis (PAI-1)

L4

Modulation of extracellular

matnx expression ) _
3 Matrix degradation

(Stimulation of MMP expression )
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TOLL LIKE RECEPTORS (TLRs)

» YTmrodoxeic avayvwpiong mrpotuttwy (Pattern Recognition Receptors; PRRS) 010 €U@UTO avoOoOTToINTIKO
ouoTnua.

» Ta PRR avayvwpifouv dopIKG cuvTnpnuéva TUAMATA aTro ¢Eva TTaboyova Kal EVOOYEVWGS TTPOEPXOMEVOUC
PAEYHOVWOEIC HEOOAARBNTEC KAl TTPOKAAOUV QPAEYHOVH.

» E10IKOTEPQ, pia oikoyévela PRRS, ol uttodoxeic Tuttou Toll Like Receptors (TLRS), €xel euTTAOKEN O€ TTPO-
aBnpoyovec PAEYUOVWOEIC ATTOKPIOEIC.



TOLL LIKE RECEPTORS (TLRs)

Table 1. Human Toll-like Receptor Expression and Their Ligands

TLRs
TLERE1

TLR2

TLE3

TLR4

TLRS

TLRA

TLR7

TLRS
TLRY

TLR10

expressed on human

endothelial cells (ECs); Vascular smooth muscle
cells(VSMCs); monocyte; macrophages; B cells; neutro-
phils; NK cells; platelets

ECs; VSMCs; fibroblasts; monocyte; dendritic cells (DCs);
NK cells; platelets

ECs; VSMUs; macrophages; T lymphocytes; DCs

ECs; VSMCs; macrophages; mast cells; B and T lymphocytes;
platelets

ECs; VSMCs; monocytes; macrophages; DCs; neutrophils; T
cells

ECs; VEMCUs; macrophages; B cells; platelets

ECs; VSMCs; DCs; monocytes; macrophages; T cells; B cells;
platelets
Monocytes; Macrophages; DCs; Neutrophils

ECs; VSMUs; macrophages; plasmacytoid DCs; T cells; B
cells; platelets

monocytes; neutrophils; plasmacytoid DCs; B cells

“NA: not available.

exogenous ligands

cooperate with TLR2 to
recognize triacyl lipo-
peptides

peptidoglycans; lipopro-
teins; LPS; Etta—glucan

dsENA; ssRNA

LP5; glycoproteins; fibro-
nectin

flagellin
cooperate with TLR2 to
recognize diacyl lipo-

peptides
ssENA

ssRNA
CpG DNA

unknown

endogenous ligand”
MNA

human f-defensins; acute serum amyloid A; histones; cooperate with
TLR2 to recognize HMGBI; H5Ps; ECM

MA

HSP6&0; HSP70; HMGBI, fibronectin; hyaluronic acid; bighrc:m;
oxLDL; mmLDL, fetuin-A; Ang II; serum amyloid A; histones;
5100 proteins

MA

cooperate with TLR2 to recognize HMGEBI1; H5Ps; ECM

guanosine and its modified derivatives; siRNA

siBEMA
histones; mitochondrial DNA

MNA

$§ BRFAA



2YNOETEX APAZEIZ TON TLRs 2TA AITEIAKA KYTTAPA
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Platelets Fibroblasts
Platelet-leukocyte aggregate t Lipid deposition t
Platelet adherence to collagen ¢ Chemokines 1

Platelet aggregation t Inflammatory cytokines t

| Smooth muscle cells
Neutrophils Migration 1

Apoptosis | TLRS Proliferation 1

Inflammatory cytokines 1} Contraction {

ROS generation 1) Calcification {
Neutrophil accumulation 1} ROS generation
y Chemokines
ol b Inflammatory cytokines 1
<< o
Dendritic cells o Endothelial cells
Maturation { Adhesion molecules 1
Chemotaxis ¢ Macrophages Inflammatory cytokines |
Chemokines { Migration 1} Chemokines 1t
Inflammatory cytokines ! ROS generation 1 ROS generation {
MMPs secretion 1 Permeability 1
Apoptosis 1 Apoptosis

Chemokines 1
Inflammatory cytokines ¢
Macrophages-foam cell transition t
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Circulation 2012;126:952-962

F THE AMERICAN HEART ASSOCIATION

Toll-Like Receptor 7 Protects From Atherosclerosis by
Constraining ‘“‘Inflammatory’ Macrophage Activation

Maria Salagianni, PhD: loanna E. Galani. PhD: Anna M. Lundberg, PhD;
Constantinos H. Davos, MDD, PhD: Aimilia Varela, BSc: Ariana Gavriil, PhD;

Leo-Pekka Lyytikdinen., MD: Terho Lehtimiki, MD., PhD: Fragiska Sigala, MD: Lasse Folkersen. PhD:
Vassilis Gorgoulis. MD. PhD: Sébastien Lenglet. PhD: Fabrizio Montecucco. MD. PhD:
Francois Mach, MD, PhD: Ulf Hedin, MD, PhD: Géran K. Hansson. MD, PhD:

Claudia Monaco, MD, PhD; Evangelos Andreakos, PhD

Lesion size
Apoe”- /- -/
poe Tir7 ApOf 9=0.0009
Apoe-/- . 5 \ 7 2~ e <« 500000+ .
L™ | | £ o1
7 e | e 400000
o VN X Wl e A & 3000001 e
o /‘ : ‘ © 200000 a8 =
. . § f Ry 1 u
TIr7--Apoe- Wk /(;j’ ZA [ 5 B
WA o | BN @ 100000 . -
3\ N I N\ ] ]
~— ) N 7 £ R -
“ Hematoxilin ORO ApOE TLR7/ApoE
TIr7--
.

Apoe TIr7/-Apoe -

Lesion area
(% of total aorta)

0
ApoE TLR7/ApoE




Tlr7/-Apoe”-mice exhibit characteristics of a more ‘vulnerable’ plaque phenotype

SMC presence and
Lipid deposition (ORO) Macrophage Fibrouspca e C(.)I.Iagen. |
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‘ ‘Exkdppaon tou CD68 kot tov CD11c o€ aBNPWUATIKEG TIA
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Uptake of lipid from CD11c+ and CD68+ cells in mouse plaques

CD11cCD68* lipid-
containing cell

CD11c*CD68" lipid-
containing cell

CD11c*CD68* lipid-rich
foam cells
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Experimental Mouse Model

Ifnir1kcApoeke

Normal chow diet: 53.5% carbohydrates 18.5% protein 5.5% fat

Salagianni et al. 2012; Circulation
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Lesion Formation in Chow Fed Apoek° mice
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Ifnirl*°Apoek° mice exhibit enhanced atherosclerotic lesions at the level of the aortic valve

Lesion size
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Ifnlr1k°Apoek° mice have severe atherosclerosis in the aortic arch

Macroscopic evaluation (‘En face’ staining)

Apoeko Apoeke [fnlri1ke
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Unpublished data



Severe atherosclerosis throughout the aortas of 52wks Apoekelfnirik°mice

Ifnlr1koApoeko

Unpublished data




Increased atherosclerosis in carotid arteries in Ifnlr1xApoeke mice

DOPPLER ULTRASOUND

Apoeko Ifnirl--Apoeke P value

n 15 12
Heart Rate (beats/min) 607+38 619+43 0.4401
EDD (mm) 3.20£0.31 3.29+0.24 0.4162
ESD (mm) 1.89+0.26 1.75+£0.17 0.1263
ES (%) 41.17+4.17 46.90+2.30 0.0003
PWT (mm) 0.70%0.07 0.7620.03 0.0117
r/h 2.30+£0.34 2.18+0.18 0.2602
Peak aortic velocity (cm/s) 96.86+13.56 102.56115.85 0.3329
Mean aortic velocity (cm/s) 54.05+13.94 56.83+8.75 0.5558
Peak aortic acceleration (m/s2) 119.51+8.09 114.36+9.33 0.1448
Peak carotid velocity (cm/s) 69.00+9.06 75.4516.23 0.0535
Mean carotid velocity (cm/s) 30.60+7.19 32.91+4.69 0.3625
Carotid pulsatility index 2.61+0.68 2.88+0.34 0.2469

., IfnlrlkeApoeke  =-'¢

Unpublished data

‘ Peak carotid velocity (cm/s)
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