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To OlVOOOTIOLNTLKO GUOTNHA EXEL SUO YPOUHEC QLLLUVOLG

» M npwtn, dupeong, un e€eBKeELUEVNG AUVAL, ool _— — e
TIoU TO ovOUAloUlE EITENEZ N " Denditc col Mast col SEEes
Euduto avooormnolntikdo cvotnua (innate immune
response) Tou efaptdtal  AMOAUTWC  armo
To. yovibia TOU KANPOVOMAOOME OO TOUG

TIPOYOVOUC pag, ovtlbpd Tmavio HE TOV i16Lo
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» Mo beutepn, Tmo  e§eldlkeupEvn  apuva, \ 4

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.
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To £puduto avooomnonTiko cuoTNUO anoteAEital amno:

A. Apuvtikoug @paypoug

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

[. AVTLLULKPOBLOKEC OUOLEC » i. To ocuOTNUO TOU CUUTTANPWHOTOG

ii. HCavtdpwoa npwrteivn (CRP)
iii. lvtepdepoveg (kuTTAPOKIVEC)
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A. Ot Apuvtikoi @paypot

Ot apuvtikoi ppaypoi Bplokovtal ekel OTIOU TO CWHO EPYETOL SKIN LUNGS BLOOD-BRAIN

I 14 /4 I 14 d t. [f t t b i
o€ enaodn pe to mepBAAAov, dmou pnopolv va eloBdAouv Ta (desquamation) (surtactan) amer

naBoyova kat eivol To S€ppa kat oL BAevvoyovol.

Ot BAevvoyovol Bpiokovtal oTa oVOLyHOTO TOU CWHOTOC OTTWE ;‘ \ J N /
oTtn MUTN, OTO OTOHO, TOUC OEPOYWYOUC, TOV TIPWKTO, TNV § =
oupnBpa, Tov KOATIO, TA LATLO KATT.

ANATOMICAL —~ —
BARRIERS —

OuL BAevvoyovol skkpivouv PBAEvva, odAlo, dAakpua KATL. Ko
TPOOTATEVOUV TOOO Ao £loBoAsic 000 Kal ano adudatwon.

LIVER (immune system) EYES

(bile acids) (tears)
AN\OL apuvtikol pnxaviopol tTwv ¢ppaypwyv mpoc 1o eEWTEPLKO
nepBAAAOV €ival 0TO OTOUAXL TO YOOTPLKO 0V (VLOPOXAWPLKO
0&U), OTO AVATIVEUOTLKO CUOTNUA TO KPOOOWTO eMLORAL0, 0TO ‘ m
Evtepo N PuoloAoykn YAwpida TwV HULKPOOPYAVICUWY TIOU \ \ T
cUUBLWVOUV pall poc KA. " -

STOMACH DIGESTIVE TRACT NASOPHARYNX

(gastric acids) (peristalsis) (saliva and lysozyme)



B.

Ta Kuttapa tng Epdputng Avociag (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 Epdutng Avooiag (Innate Immunity)

TA KYTTAPA OPOYPOI

» Kdatw amo ta embnAtakd KOTTopa Tou SEPUATOC KoL TWV
BAevvoyovwyv  Bploketat n  mPpWIN  CEPA  TWV
QUUVTIKWY Kuttapwv ¢pouvpwv (sentinel cells) mou
KatarmoAeHoUV tou¢ eLoBoAEig e payokutTdpwon.

» Auta eival ta AENAPITIKA kuttapa kat ta MAKPO®DATA
TWV LoTWV Ttou Ttpogpyxovtal and ta MONOKYTTAPA mou
KukAodopoUv GTo aipa.

» Ta O6evéputikd KUTTOPO KOL TO MoKpodayod Twv
LOTWV £TT{ONC EVEPYOTOLOUV TNV EMIKTNTN avooia.

» EmumAéov umdpyxouv Kot oplopéva KUTTapa TG EMIKTNTNG
avooiog Tou oupmepldpépovial cav KUTTAPA QHEONC
apuvog. Autd Bplokovtol KATW amod Toug ¢dpaypous Kot
glval ta yd T Aepdokittapa, ta Bl B Aspdokitrapa kot
To B Aepdokuttapa tng meplOwpLakng {wvng.

Neutrophil Pathogen
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B. Ta Kuttapa tng Epdutng Avooiag (Innate Immunity)

TA KYTTAPA OPOYPOI

Cytokines
Chemokines
Costimulatory molecules

> Ta MAITOKYTTAPA Bpickovtal kal outd KAtw omd ta S i
gruOnAwakad KUTTO PO KOLL otav avtiAndBouv Prostaglandins
Kupiwg Tapdotra rj alAepyLoyova, KKPVOUV OO T KOKKia S
Toug lotapivn, Hrapivn kat Kuttapokiveg. Connective tissue - Dendritic cell r Cytokines

> Ta kUttapa $poupoi Aéyovtal Kol QvVTLyOVOTIOPOUGLACTIKA vov
kKOTtapa ylatlt epdavidouv apvoleéa twv maboyovwy otnv Vessel v .. Monocyte
emupaveLd TOUG EVWHEVA HE TNV TMPWTEIVAMHC Il yia tnv o ° ® T
EVEPYOTOLNON TNG EMLKTNTNG avooLaG. ) Plasma proteins ~— Adhesive proteins —>

Platelets Nitric oxide

Granulocyte

» OL KUTTAPOKIVEC ETLOTPATEVOUV KOl QAN QLUVTLKA KUTTapo  Endothelium
' ’ , asement membrane
amod 1o aipa kat e tnv 6pacn toug ota evO0BNALAKA Smooth muscle

KOTTOpA TWV TPLXOEWOWV ayyeiwv SnUloupyouv MEPACUATO

ClV('I €00 TOUC. Nitric oxide Prostaglandins
H S Cytokines ~ —> —>  Cytokines
Chemokines Collagenase
: ; : : Proteases Collagen ‘
> Ta EMOpevVa  KUTTAPA  TNG e;licburnq avosiag  mou Sy i féﬁﬁ
TIPOOoKAAOUVTAL 0TO CNMUELO ELCLOANC TWV ULKPOOPYAVIOUWY Macrophage Fibroblast . .

elval ta moAupopdonupnva.

$BRFAA
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B. Ta Kuttapa tng Epdutng Avooiag (Innate Immunity)

TA KYTTAPA OPOYPOI

» Ta moAupopdonupnva sival ta oudetepddida, ta Baceddia kot
Ta nWowodlia.

&

» Ta ovudetepodlha cival  dayokuttapa  OMwG glvau -
TO. LOVOKUTT Ta devdpltika KUTT KOl T JOK Ayo TWvV : . . "
Hovorttrapa, devdpurika kuTTapa Hakpodaya Tw neutrophil eosinophil basophil monocyte lymphocyte
LOTWV.)
» Ta Bacgddpla Kal Ta NWoOPIAa KATATTOAEUOUV TTAPACLTA KOl i R | No attack |
’ u ’ .
aAAepyLoyova. killer cell , Natural killer
\ : cell
» Ta OYZIIKA OONIKA KYTTAPA (Natural killer  NK cells) aviyvetouv Killer- ‘ -
Ié ) ’ i 1 I'd 1 1 1 ner- i
T HOAUOpEVA OO LOUG KUTTAPA KOL OPLOMEVO KAPKIVIKAL KUTTOPA af;"‘:’:;'t':g / inhibiting Kill
Kal To €§oviwvouv pe tnv €kkplon tng Perforin mou tpumd tnv Typical receptor
4 4 I \
ETULPAVELD TOU KUTTAPOU Kot Tt Granzymes 1ou TO GKOTWVOUV. surface MHC class | @ o Psitoiki
molecule molecule ﬁ ’
_ n and
> Ta NK cells e€ovtwovouv doa kuttapa poc AEN epdavilouv v \ j Srnaree
npwtelvn MHC | otnv emudpavela toug Aoyw PAABNC Touc amo oug N | j j
amno Kapkivo. : ; -
@ Normal cell Abnormal cell lacking
o MHC class | molecules




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.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/

I. Ot AvtipikpoBrLokeg Ouoiec

>

>

To cvotnpa ToU CUMUTNTANPWHOTOC elvai ocuoTnua
urtodoxewv Avayvwpiong Mpotinwv (PRRs) mou Baociletal o MPWTEIVES
Ttou KukAodopouV oTo atpa os avevepyn popdn.

OL mpwteive TOU OUUMANPWUATOG ouvtiBevtal Kupiwg oamod TO
Ao Kol evepyomolovvtal and naboyova (PAMPs), ano EEva UALKA Kall
arnod KOttapa mou é€xouv umootei PBAABn (DAMPs) (EmutA€ov
EVEPYOTIOLOUVTAL KOLL OTIO TO GUUITAEYLAL AVTILYOVOU-AVTILGWLOTOG).

AUTEG AfyovTal MPWTEIVEG TOU GUMUMANPWHATOS YLOTL CUMTARPWVOUV —
gvioxvouv v Lkavotnta Twv QAVTLOWHATWY KoL Twv
dayokuTTapwyv Vo €{OUBETEPWOOUV MLIKPOOPYAVIGHOUG Kol ¢Oappéva
KUTTOPQ, LECW 3 UNXOVIOUWV:

N

C3b Receptor

Pathogen

a) BonBouv otn dAauuva — ¢Asypov) e
TNV EVEPYOTIOLNGN TWV HOGTOKUTIAPWYV YL EKKPLON
lotapivng Kol mv ETILOTPATEUON KoLl
aAwv Makpodaywv kat Oudetepodilwv.

B) MpokaAoUv kataotpodny NG HEUBPAvVNG armod
TO oUMMAeypa eniBeong otn pepBpavn (MAC)

Y) Xpnowuebouv oav evdidpeoa umoBondntka
Hopla  “papkapiopatog” NG  empAvVELR TWV
MIKpoBiwv  evioxvovtag TN dayokuttdpwon
Toug ano ta Makpodaya kot ta Oudstepddila



To £puduto avooomnonTiko cuoTNUO anoteAEital amno:

A. Apuvtikoug @paypoug
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. AVTLULKPOPLOKEG OUGLEG . i

To oUOTNUO TOU GUMTTANP WOTOC

i. | HC avtdpwoa npwteivn (CRP)

iii. lvtepdepoveg (kuTTAPOKIVEC)
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I. Ot AvtipikpoBrLokeg Ouoiec

NoOxes like: oxigized LUL-cholesterol

(, cholesterol crystals

» Otav ta pakpodaya kAm. OleyepBouUv amd ta PAMPs (maBoyova)
eheuvBepwvouv IvtepAeukivn-1f (IL-1B) kat IvtepAeukivn-6 (IL-6) mou

nipokaAel Tnv €kkplon C avtidpwooag npwteivng (CRP) kupiwg amo to Amap, \
OTOTE N TOOOTNTA TNG OTO aipa avédavetal pExpt kat 1000 dopéc oe proIL-:B
nepintwon epAeyUovic. — \ NLRP3
%‘ \ inflammasome
» 'Etol n CRP mépa amnd deiktng xpoviag GAsypHovig yla ta KopSLoyyeLlaKa active IL-1B

voonuota (m.x. otedaviaioa  vocog) elval kol deiktng oeiag
dAeypovng (Aolpwéng) Kol OCUOTATIKO TOU E€YYEVOUG OLVOCOTIOLNTLKOU
OUOTAMOTOC.

» H CRP svwvetal ota $pOapuéva KOTTAPO KOL OE OPLOUEVO BAKTAPLOL WOTE
va EeklvnoeL n gvepyonoinon TOU CUOTAHOTOG ToU
ocUUMAnpwpatog, N avénon tng ¢ayokuTtapwong twv maboyovwy Kal
N aAnontwon (TPOoypAUUATIOUEVOC BAvVaTOC) TwV GOAPHEVWV KUTTAPWV.

» EmutA€ov XPnOLUEVEL yla TNV EMIOTPATEUCN TWV AEUKOKUTTAPWVY TOU
alipato¢ oto onpeio tng PAEYHOVAG.

Fibrinogen


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)

. AVTLULKPOPLOKEG OUGLEG . i

To oUOTNUO TOU GUMTTANP WHOLTOG
ii. HCavudpwoa rtpwteivn (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/

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
JAK1
STAT1 STAT1
omo (OO)
STAT1

Cytosol

el

antiviral ISGs

=GAS;

proinflammatory genes

Type Il IFNs

IFNGR1

IFNGR2

JAK2

JAKT


https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.gr/2019/10/20/%ce%bf-%ce%ba%ce%b1%cf%81%ce%ba%ce%b9%ce%bd%ce%bf%cf%83/
https://www.xn--mxaafdcskbbdjf5cbbqjk8acaf.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

IFN-AR1L

al. Nat Immunol. 2003 Jan;4(1):69-77; Sheppard — IL-10Rp@
et al. Nat Immunol. 2003 Jan;4(1):63-8). IFNAR1E JAKIR
e All members bind to the same receptor, IL-28R, (TYK2B

consisting of two subunits: IL-10R2, a common

subunit for the receptors of all IL-10 superfamily ? ISGF3
members, and IL-28R1 (IFNLR1), a unique Sleselt CEE

subunit.

ﬂ
O
Nucleus? i >SEBO0ASGSE

. .. C ) Anti-viral@esponsel
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.




Ol INTEPOEPONEZ2

Airway
Inflammation

Anti-fungal
Immunity

Immune and non-immune cell populations

Epithelial cells
Gastrointestinal, respiratory, urogenital
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Endothelial cells ( )
Blood brain barrier

Plasmacytold DCs

Neutrophlls

Macrophages
Monocyte-derived

Andreakos et al 2019; Current Opinion in Immunology



Tiyvwpiloupe yia tnv aOnpookAnpuvon ;



AOHPOzZKAHPYNZH

Elval pa xpovia dAeypovr Tou ayyeLokoU TOLXWHOTOC.

Elvat pla e€eAloodpevn vaoog mou emnpedlel T aptnpiec. Eival pla
apyn Kot tpoodeuTik acBEvela ou Umopel va mpooPAaiet omoladnmote
aptnpla Tou cWHATOC TTou UTopel va odnynoel os ofsia kapdloayyeLlaka
eneloodla.

Ovopadetal Kal «OkKAnpuvon Twv aptnpuwvy», gudaviletal otav Aimog
(xoAnoTtePOAN) Kol OOPBECTIO CUCCWPEVOVTOL OTO EC0WTEPLKO TOlYWUHA
(intima) twv aptnplwyv, oxnuatilovrtag tnv abnpwpatiky nAdka. Me tnv
napodo ToOUu XPOVOU, N OUCOWPEUON Allmouc kal aocfBeotiou yivetat
EVTOVOTEPN KOl £TOL oTEVEVEL N aptnpla kol ¢pAcoEL — PELWVOVTOC TNV
pPON TOU QllpOTOC HECA OO TNV apTnpia.

AmnoteAeital amd €vav muprva AUtdiwv Kol KaAUTTETAL amo wwon
povéla. O  VEKPWTIKOC Tuprnvag ouvtiBetal amod  KpuoTAAAoOUC
XOANOTEPOANG O CUUMAEYUA ME TIPWTEIVEC KOl €0TEPEC XOANOTEPOANG,
adpwdn KUTTAPA, UTTOAELUMATO KUTTAPWYV Kol AAata acBeotiou.

O wwdnc pavdlac amoteAeital amnd evallacoopeve oTifadeg
TPOTIOTIOLNMEVWY  AElWV MUKWV KUTTAPWY, Aspdokittapa, adpwdn
KOTTOPO, KOAAQYOVO, EAQOTIVN KOl TIPWTEOYAUKAVEC.

=R —
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AOHPOzZKAHPYNZH

» OL AOnpookAnpwtiké¢ TMAAKEG OTevelUoUV TOV  QUAO  KUplwg Twv  MEoAiov
HEYEBOUC aptnplwv Kol TpokaAouv Ttn otabepn otedaviaia voco, tnv amodpaktiki
OPTNPLOTIAOELO TWV KATW AKPWYV, OTEVWOELG OE APTNPLEG TOU eyKEDAAOU KoL TN OTEVWON TWV
£0W KOPWTISwv.

» Ano tnv pAén touc¢ mpokoAouvtal ta ofEa Kapdiayyesiakd voonuata, SnAadn to ofv
Endpayua puokapdiov (STEMI i NSTEMI), to oxoupukd eykedPaAlkO €mMelcodlo, [ Kol O
Bavatoc ano auvtd.

» H aBnpookAnpwon elvat n kVpla attia epdpaypatog tov puokapdiov (EM), dSnuloupywvtog
gvav pavAo kKUKAO mou aufdavel tnv aBnpookAnpwon Kal tov Kivbuvo ylo TEPLooOTEPQ
eudpaypota.


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/

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

DYING FROM CARDIOVASCULAR DISEASE (EU)

‘ 8 36% Cardiovascular
o s O MiLLION R

110 ’5" Disease deaths per year
26% Cancer

5000

ar 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

Page 21 Nature Reviews Cardiology volume 11, pages276—289 (2014) l@REAWA


https://www.nature.com/nrcardio

(per million inhabitants, 2017 data) : EU value=1194 (")

HIGHEST
1194 o
deaths 5362 3812 3753
per million \— LITHUANIA HUNGARY SLOVAKIA
inhabitants
— R e, Pt
RATE<
881 466 (") 550 637
\_ FRANCE NETHERLANDS SPAIN

(1) 2016 data.
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NMAPATONTEZ KINAYNOY

Lifestyle-associated risk factors Social risk factors

Smoking Social

Diet deprivation
Stress Environment

Non-modifiable risk factors Modifiable risk factors

Genetics Blood pressure
BlO0d pressure
e

Cholesterol level
Blood glucose
level
Body mass index

Gender
Family history of Atherosclerosis
CvD
Previous history

of CVD

Cardiovascular diseases

Front. Cardlovasc. Med., 22 August 2022

Sec. Atherosclerosis and Vascular Medicine B R F A A
l EEUEL AL RESEAREH FOLNDATICN
EADEM OF ATHENS

Volume 9 - 2022 | https://doi.org/10.3389/fcvm 2022.950285



Aopun $uoloAoyLKAC apTtnpeLog

» Anoteleital anod tpeig dtakpltoug
XTWVEC.

» To evboBnALo, To HoVO CTPpWHLAL
TWV KUTTAPWV TNC apTnpLlog mou
EpXetal o€ emadn HE TO aipo Kal
HOLAEL LE TTAOKOOTPWTO KoLl
nepPAAeTOL Ao e€WKUTTAPLA
BepEAla ovoia Kuplwg
TMPWTEOYAUKAVEC Kol KOAAQyOvo.

» Tov HECO XLTWVO TIOU OIOTEAELTOL
armo Aela puika kuttapa (SMCs)

» Tov €€w Yttwva tou armoteAsital
OUVOETIKO LOTO, LVOPAAOTEC Kol
Aela puika kuttopa

T cells

. -,
. .
L

Smooth /
Wb c lls I

<« Blood

< Endothelial
cells

<« |ntima

— Internal _
elastic lamina

P e
¥ BRFAA
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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 aneAevBepwvel SLadopeC oUoLeC yLa TOV EAEYXO TNEG OLYYELOKLVNTIKOTNTOG

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 koBLoTd 1o SLamEPATO OTLC AUTOTIPWTEIVEC

» 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 BAGPng

LDL ®_Modification
Anuloupyeitat  amd tnv  ¢dAEypovly TOU  TPOKOAEL M ({}
n €lcodo¢ LDL xoAnotepivng katw armod 1o evéoOnRAL0 Kal n \
HETATPOTIN- 0&eldwaon TNG, Tomika o€ ox-LDL n | | TLRs (TLR1,TLR7
W TLR2, TLR4)

RN
R\

Entiong n elcodog twv YrmoAsipupdtwy (Remnants) twv VLDL

KoL TV XUAOULLKPWY KATW oo evO0BNALO CULLUETEXEL OTN Scavenger receptors

Snuwoupyla TG  aBnpwpoatiki  mAGKaG.  Autd (CD36, SR-A)

gfoubetepwvwvtal  (6mwe Kot n  ox-LDL) and  Ta Cholesterol Costimulatory
Makpodaya kUTtapa M1 (pe dayokUtwon) xwpilg va crystals NF-kB m(?j{;c;ées
xpeLaletal va o&eldwbouv. & IRF —» CD86, CE;40)

AP-1
Inflammasome WW

activation

IL-1E.£/

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

ErtumtAéov otn dnuloupyia tTnG aOnewHATIKAC TAAKOG

OUMMETEXOUV Kal Ta EAeUBepa Aumapd o€a (FFA) Reactive oxygen

and nitrogen species

H ¢Aeypovi otnv apyn £ival MPOCTUTEVUTLKN WOTE va
e€oudetepwOel amnod ta pakpodaya, o“sloforéag” ox LDL,
OUWG apyotepa otnv mopeia pmopel va e€eAixBel oe
ouvexn- xpovia pAsypovi.

Proinflammatory
cytokines

(IL-1, TNF, IL-12, IL-6)

Proteases

(collagenases,
elastases, cathepsins)

Eicosanoids
(LTB,)
Libby P. Nature 2002


http://www.καρδιολογοσπισσαριδησκ.gr/2016/11/12/%cf%84%ce%b1-%cf%84%cf%81%ce%b9%ce%b3%ce%bb%cf%85%ce%ba%ce%b5%cf%81%ce%b9%ce%b4%ce%b9%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/11/12/%cf%84%ce%b1-%cf%84%cf%81%ce%b9%ce%b3%ce%bb%cf%85%ce%ba%ce%b5%cf%81%ce%b9%ce%b4%ce%b9%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/11/12/%cf%84%ce%b1-%cf%84%cf%81%ce%b9%ce%b3%ce%bb%cf%85%ce%ba%ce%b5%cf%81%ce%b9%ce%b4%ce%b9%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/11/12/%cf%84%ce%b1-%cf%84%cf%81%ce%b9%ce%b3%ce%bb%cf%85%ce%ba%ce%b5%cf%81%ce%b9%ce%b4%ce%b9%ce%b1/
http://www.καρδιολογοσπισσαριδησκ.gr/2016/11/12/%cf%84%ce%b1-%cf%84%cf%81%ce%b9%ce%b3%ce%bb%cf%85%ce%ba%ce%b5%cf%81%ce%b9%ce%b4%ce%b9%ce%b1/

Enwotpdtevuon avoGOAOYLKWV KUTTAPWV

Macrophage Recruitment
and Adhesion I

O

Visceral Adipose
Tissue

IFN-y+LPSor

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

Lipolysis
—POYRS { NEFAY

Insulin “Classical”

Monocyte
Resistancet

V
g , @ - _

- -
S S A
- - - -
- -
-

Anti-inflammatory
Wound repair

e v | “ 2 »”
:' | Alternatively Th2 responses; Type Il inflammation;
, : | ! Efferocytosis; Matrix deposition and
Native LDL | | remodeling and Tumor promotion.
o Endothelial “ | :
Dyshunciion : ! IL-4 IL-10
L Endothelial Cells IL-13 TGF-B
LPS,ICs Glucocorticoids
ApC, IL-1Ra \
l 3 i /)
s ‘@)
& - :‘ /i
 # |Cell Prolferation & a @« . D
prcogens N | / | &S il
Oxidized ®ole ® i
#—’ a ®ee ook IL-10,TGF-B, IL-1Ra IL-10 and TGF-B
“ # PAPAFS emokines Chemokines: Cytokines:
CCL17,CCL22,CCL24 TNF, IL-1B,IL-6,IL-10
Smooth Muscle Cells —» Foam Cells Chemokines:
ccL

BLOOD

TISSUE

BIOMEDICAL RESEARLH FOLNDATION
ACADEMY OF ATHENS



EMLoTPATEVG AVOGOAOYLKWY KUTTAPWV

"ETOoL €mLoTpATEVOVTOL HOVOKUTTOPA A0 TO Oipa ToU
pnetatpenovial oe Makpodpaya (M1) kuttapa ywa va
e€oubetepwoouy tnv ox-LDL “tpwyovtac” tnv. H ox-LDL
nou ¢ayokutwOnke ano ta Makpoddyo UETATPEMETOAL
0€ KPUOTAAAOUG XOAnotepivng.

Ta Mokpodaya OSlapopdpwvovtol ovaloyo HE TIG
KUTOKIVEC TOU UTtApYouV TOTikA ota  “BAafepd”-
abnpoyova M1 kal ota gvavtiov tTng GAeyHOVAG (avTL-
abnpoyova) M2.

Ta pakpodayo M1 dnuoupyouvtat amnod tn dpaon tng
IL-1B ko tng IFN-y ko mapayouv tnv IL-6, tov TNFa kot
ROS.

Ta M2 OSnuoupyouvtal omd  avil-pAeyYHOVWEELG
KuToKivec IL-4 kat IL-13 kat mapayouv ti¢ IL-10 ko TGF-B
(transforming growth factor-b). H amootoAr touc eivat n
eTdLopBwon kot Stalvon tng pAeyHovic.

IFN-y+LPSor
TNF-a

quocyte “Classical”
(0
“Alternatively”
M2a
Cytokines:
IL-10,TGF-B, IL-1Ra
Chemokines:
CCL17,CCL22,CCL24
BLOOD

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

Anti-inflammatory
Wound repair

Th2 responses; Type |l inflammation;
Efferocytosis; Matrix deposition and
remodelling and Tumor promotion

IL-10
TGF-B
Lps,ICs  Glucocorticoids

»\p(.i-lRa \
duzd
o
}
l Cytokines:

IL-10 and TGF-B

Cytokines:
TNF, IL-1B,IL-6,1L-10
Chemokines:
cCcL1

TISSUE



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



2UMMETOXN 0VOGOAOYLKWV KUTTAPWV KOl LOPLWV OTNV EVEPYOTIOINON OLLLUVTLKWV HNXOVICHWV

» Ta povokUTtapa Mmou EMLOTPOATEVOVTIAL TIPOEP
XOVTOL QmO TOV HUEAO Twv oOoTtwv. Autd
opxlka €Akovtat oto onueio t™e “BAaBng”,
Héow tng Kutokivng CCL2 B MCP-1(monocyte
chemoattractant protein) kat tng IL 8.

Blood monocyte ~ Monocyte (
\ adhered to Arterial

epithelium lumen

Monocyte - 4
migrati
» Ta MOVOKUTTOPO OTNn OUVEXEL EVWVOVTOL ME inlg m;‘ng‘a Dying
T ev80OnALlaka kutTtOopa, HECW TWV popiwv ICAM- o macrophage
1 (inter-cellular adhesion molecule-1) kot VCAM- £ “
1 (vascular-cell adhesion molecule-1) ko B N 0202 Y SRee— &l
QPYOTEPQ ELOXWPOUV KATW IO OUTA. : b ivcotioos # Apoptotic
Adhesion | foam cell bodies
» Ta pokpodaya ekdpdalouv otnv emipAveLd TOUG molecule _
unodoxeic kabapiotéc (SR) onwe o SRA, o CD36 VCAM-1 [ ['ssue
kat o CD68 mou SlabEtouv Béoelg mpocdeong Twv ctor
LDL. Emutpémouv tnv  €vOOKUTTAPWON  TNG
XOANOTEPOANG Kol TwV OEEOWHEVWY  pHopdWY, Arterial ROS
dnyu 5 a ou ‘ \ |
08nywvtag OOV OXNHOTLONS  Twy dpwdwv intima : Scavenger Jiokines
kuttapwv (foam cells). MCP-
receptoro Q Ll id MMP
' . , M CSF dro lets S
> Ta adpwdn KUTTapQ gKKplvouv nv Q  Modified P
anoAunonpwteivn E (apoE) n omoia SteukoAUVEL TN " lipoprotein _
METOLK'LVI’]GI’] ™mne XON‘]OTEP(')}\Y]Q. particle Libby P. Nature 2002

rd
%) BRFAA
AN nawormae




2UOCWPEUON KAl AELTOUPYLEC HOOTOKUTTAPWYV

>

Ta evepyomolnpéva HovVoKUTTApa/pHoakpodaya TapéXouv Tov
LOTLKO TTOPAYOVTA KOl TOV OVOLOTOAEQ TOU TTAQGULVOYOVOU.

ErmumAéov, mapdyouv HETAAAOTIPWTEACEC UTIEVOUVEC yla TnV
arnolkodopnon tneg eEwkuttaplag BepéAlag ovaoiag kot TNV pnén
NG ABNPWHATIKAG TTAGKAC.

O MapAyoVTOG TWV ATIOKLWY KOKKLOKUTTAPpWV-Hakpodaywv (GM-
CSF) npoayet tn dAeypovr oTnV aBnpwHOTIKA TAGKAL.

O GM-CSF BonBd tnv emBiwon evog mAnBuopou povomupnvwy
dayokuTttapwv mMAovuola o pueglomepoidacn. To €viupo autd
EVELPEL TO oXNUATIOUS TOU UTIOXAWPLKOU 0&E0C, SUVNTIKNAC TNYAS
ToU 0&eldWTLKOU stress Kal TG GAEYHOVAG.

O XNUELOTOKTIOMOG TWV HACTOKUTTAPWY €e€aptatal amd tnv
nwtaéivn n onola aAAnAemidpd pe tov umodoxéa XxnNUELOKivwy 3
(CCR3) nou Bploketal otnv enipAvELA TWV LACTOKUTTAPWV.

Tnv eykatdotacr TOUC OTOV £0W XlTwva OoKOAoUuBel n
OTMOKOKKIWON Toug, ameleuBepwvovtag tov TNF-a, tTnv nrapivn
KOLL TLG Serines MPWTEIVACEC TPLUTTACH KAl XUNAON.

OL Tmpwteivdoeg  OUTEC,  UETATPEMOUV  TIC  (UMOYOVEC
HETOAAOTIPWTEIVACEC amd TNV aVEVEPYA TouC popdr oTnv eVePYR
TouG. EmutAéov, n xupdon HETATPEMEL TNV ayyelotevoivn | o€
ayyelotevaivn Il.

Endothelium

Arterial
[umen

B - Do)

/ | LN UL Degranulating

, mast cell
= ()
| Qa /

CCR3 [ ¢ t ' B, Heparingz232 WD ) \TNF-U
| Yo\ , W0~

C
¢ Ay
Ill;:ﬁ:f 41 % \ ‘);) 3 . { -\ Angiotensin |

/ Tryptase Chymase
i w y Active form

/\ o0
u & oV /_\ (Angiotensin Il
Eotaxin Intimal mast cell Pro MMP

Active MMP



O polo¢ Twv T AepdoKuTTAPWY OTNV ABNPWHATIKA TTAAKOL

Ta Asla pulkkd KUTTOPO, KUpLlOPXO KUTTAPLKO CUOCTOTIKO TOU OpTNPLOKOU
TOL{WHOTOC.

{
H ayyewotevaivn I, o Baowkog auvéntikdg mapayovtag Twv woPAactwy (BFGF) g/
KoL Ta aAu§npéva eMimeda OHOKUOTEIVNG amoteAolV Ta pitoydva epebiopata T mphocyte Endothelum
TWV AELWV HULKWV KUTTAPWV.

Arterial
H nrapivn, n y-wvtepdpepovn Kol 0 PETATPEMTIKOG AUENTIKOG mapdayoviag B lumen \
(TGF-B) 6pouv avtaywVvLoTIKA. 4

Ta Aela pULKA KUTTAPO TTOPAYOUV TIPWTEOYAUKAVEG, KOAAQLYOVO Kall s)\orctwq 4 . - '
TIOU QTTOTEAOUV CUOTATIKA TNG TTAAKALC. \ ' i ¢ ) > MMPs

H aAAnAemnibpaon tou CD40 pe tov umtodoxéa tou (CDAOL) evepyorotel ta T
Aspdokuttapa Kot ta pokpodaya va ekdpAcouV KUTTAPOKIVEG OTWG Elval N " other antigen-
- resenting cell
IFN-y Arterial . oo
Ta mapovia T Aepdokuttapa OTG AONPWUOTIKEG TIAAKEG EWVOL OTNV |yime N LN \ > Cytokines
rmAeloPndia toug CD3+ kat CDA+

Macrophage o

ITNV TIPOKELMEVN TEPUMTWON POAO  OVTLYOVOTIAPOUCLAOTIKOU  KUTTAPOU
avaAapBavouyv ta pakpodaya Kol avtlyova oL Tpwteiveg Beppikol ook (HSPs)

ko n o€edwpévn LDL. Antigen

feceptor Antigens

. . . . . . (Ox-LDL,
To Th1 kUttapo cuvdEeTal Pe TO CUMTTAEYHA AUTO Kal EEKvA N evepyomoinon HSPs, etc)

TOov.

Libby P. Nature 2002
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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

AN LCDEM O KTHENS




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 KOTTOpO mapaywv KUTTOPO 6T0Y0S amoTéleopa
VCAM-1 IL-1, TNFq, L4 M®, Th2, AMK, EK EK AMK TpoGKAAAN O
ICAMH] IL-1, TNF-a, [F-N-y M®, Thl, AMK, EK EK TmpocKGAAnom
CD36 IL4 Th2 Mo npochiym OxLDL
SR-A IL-6, TNF-0, [FN-y M, Thl, AMK MbD Lapoakaum OxLDL
NOS2 IL-1, TNF-o, [FN-y M®, Thl, AMK,EK M, AMK,EK T™NO
NOS2 L4 T M®d.EK INO
Qox2 FN-y, TNF-qt,IL-1 M, Thl, AMK,EK Md, AMK EK Tewoouvoedn
0x2 -4 Th2 MDD, AME_EK lamcwwﬁﬁ
15110 IL4,1L-13 1) MO AMK oEgidoon
heukotpieva
IL-1, TNEa | IFN+y Thi MD evepyomoinom
L6 IL-1 M®,EK, AMK AMK B-riropa&
EvEpyomoina|

MMPs TNF-0,IL-1,CD40L | Mb M®,AMK,EK TpoTEdhuon
MMPs Ny Thi Md, AMK,EK Iapatediuon
tPA,uPA | TNFa,IL-1 M, EK, AMK EX Twwdohoon
uPA IFN-y Thi EK Jwodohoon
PAI-1,PAL2 | IFN-y, TNFa,IL-1 M, Th EK avT-VBOADOT)
PPAR-y L4 T MbD TCD36 éxppoon
ApoA- IV IFN-y Thl TorToKOTTO JHDL
ABCAL ANy Thi MD,

agpodnkirrope | yoknotepiin
sPLA2 Ny Thi AMK Tewoowvoed
PAF, \ucoPC
LPL IFN-y, TNF-, IL- 1 M®,Thl MbD Jhmdhoon
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Ouvdetepodpiia

» 0O poloc twv oubetepodpiAwv elval TMOAU ONUAVTIKOC OTNV
aBnpwokAnpuvon.

» Emiong ekkplvouv avTULKpOBLOKA Hopla OTwG oL eAsUBEPEC
pilec O¢uyovou (ROS)

» Anuloupyouv nayideg £§w and avtd (Neutrophil Extracellular
Traps | NETs) yua tov eykKAwBLOpMO kot thv Kataotpodn
€WKUTTAPLWV HKpOBiwv.

» Ta NETs amoteAouvtal amd iveg mou mpoefExouv amd To
oudetepodllo Kkal armoteAouvtol Kuplwg amo |lotoveg Kol
DNA Ttou mupnva Kal (owg Kol Twv ULtoyovopiwyv. OHwE aUTEQ
duotuxwg mpodlabetouv ya OpouBwoELS KOL OUTOAVOOEG
noOnoeLC.

» [MpooegAkUovtol amd  KUTTAPOKIVEC Twv  HaKkpodpaywv,
HOOTOKUTTAPWY, evO0ONALaKWY KUTTAPWY KATL. amod to onueio
dAeypovnc. EmutAéov ekkpivouv Kol aUTA KUTOKIVEC yla Tov
TIOAAQTTAQGLOOUO TNG AUUVAG KOl arto GAAa KUTTapA.
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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/
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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
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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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Macrophage and DC heterogeneity in mouse atherosclerotic plaques

(a)

(c)

Normal aorta

Adventitia

Atherosclerotic aorta

CD11c¢*CD68CD11b-CD103*

CD11c*/'°PDCA1*B220*CD11b

CD11cCD68*CD11b*/

Adventitia

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

il Antigen?

Accumulate lipids

Accumulate lipids ?

CD11c*CD68CD11b* < Antigen presentation
Conventional DCs? Cytokine production
/

~ Antigen presentation
Conventional DCs? e Cytokine production

1) -

o\ # Type 1 IFN production
Plasmacytoid DCs -~ B~ (IFN a.B)

‘/5\
. S Accumulate lipids
Macrophages (resident?) ; Cytokine production

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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Unravelling the immune cell landscape and gene expression profile of human atherosclerotic carotid plaques:
Sorting and RNAseq
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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 Monocytes Other
Study |
Fernandez'” 16 0 2DC
Endarterectomy 1TNKT
Fernandez'” PBMCs 16 1 NA
Wirka'® Coronary 1 0 1 mast
Depuydt'® Endarterectomy 8 0 1 mast
1DC
Vallejo® 30 16 DC,
PBMCs 76 T cells

DC, dendritic cell; NA, not available.

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

Resident Mac

@

LYVE?D
Fi13A1
FOLR2

Naive T cells

A, St
{ @ 7R
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LEF1

Naive B cells

IgM
gD

Macrophages Monocytes
Inflammatory Mac Foamy Mac
(My.1) (My.2) (My.0)
TNF4IL18+ TREM2  CD9 FCN1  S100A12
SPP1 APOCI S100A8 VCAN
IFNIC Mac GPNMB  FABPS S100A9 CDS52
Type | IFN response
(I5G15, MX1)
Dendritic cells
<DC1 \ < c«DC2 Mature DC
CLEC9A T CLECIOA : FSCN1
IRF8 & FCERIA CCR7
¢\ oIC
Tcells
Cytotoxic T cells Regulatory T cells Memory T cells
CZMA FoxP3 - 132
GZMK CTLA4 [: @ TNFSF10
PRF1 IL2RA SELPLG
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B cells NK cells
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®Aeypovi kat abnpookAnpuvon

Human

Mouse

ER stress Macrophage/
DC heterogeneity

Atherosclerotic
plaque area \

Oligonucleotide

Vessel lumen delivery

Endothelium

Intima Innat_e immunity
Toll-like receptors

Elastic

lamina

Media

~al>— s\IC B B 8 ec  <CathepsinK  —Collagen

i\/hi% DC Mon @ T @ B

» Immune cell landscape of atherosclerotic plagques
» Mechanisms leading to symptomatic plaques

» ldentification of high risk patients

» Personalized medicine

Multidimensional
flow/mass cytometry

illumina

Periodontal tissue
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Culation 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, MD, PhD; Aimilia Varela, BSc; Ariana Gavriil, PhD:

Leo-Pekka Lyytikdinen, MD: Terho Lehtimiiki, 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; Goran K. Hansson, MD, PhD:

Claudia Monaco, MD, PhD; Evangelos Andreakos, PhD
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TIr7-/-Apoe”’-mice exhibit characteristics of a more ‘vulnerable’ plaque phenotype
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TLR7 is expressed in human carotid atherosclerotic lesions and is associated with a more stable plaque phenotype
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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




QUESTION:

Is IFNA involved in the development or progression of atherosclerosis?




Experimental Mouse Model

IfnirlcApoeke

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

Salagianni et al. 2012; Circulation

— Biochemical analysis |, m

Humar Serum

o
17

. . N A
Histological analysis s

1

i

‘En face’staining

Doppler ultrasound

__ Molecular analysis l_j

P
kY OF ATHENS




Lesion Formation in Chow Fed Apoek° mice

10 18 26 35 52
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Monocyte adhesion

Foam cell lesion

Intermediate lesion
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Ifnlr1k°Apoeke mice exhibit enhanced atherosclerotic lesions at the
level of the aortic valve

18-week

Lesion size
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Unpublished data
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Ifnlr1k°cApoek® mice have severe atherosclerosis in the aortic arch

Macroscopic evaluation (‘En face’ staining)
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Cholesterol and Triglyceride levels had no apparent changes
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Increased atherosclerosis in carotid arteries in Ifnlr1x°Apoek° 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 0.76+0.03 0.0117
t/h 2.30+0.34 2.18+0.18 0.2602
Peak aortic velocity (cm/s) 96.86+13.56 102.56+15.85 0.3329
Mean aortic velocity (cm/s) 54.05+13.94 56.8318.75 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 pulsatjlity index 2.61+0.68 2.88+0.34 0.2469

| Peak carotid velocity (cm/s)
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Unpublished data
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