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EKIoitOEUTIKO OVTIKELPEVA

Taélvopnon KUTTAPOKWVWVY
"EVIKEC LOLOTNTEC TWV KUTTAPOKLVWV
"EVIKEC OPACELC TWV KUTTOPOKLVWVY

1pOPAEYLLOVWOELC KUTTAPOKLVEC
AVTLIOAEYLOVWOELC KUTTAPOKLVEC




[Latl OL KUTTAPOKIVEC ELVOL TOOO GNUOVTLKEC
WOTE VO TOUC OLPLEPWVOULIE Eva LABN QL



Into the Eye of the
Cytokine Storm

Microbiol Mol Biol Rev 2012; DOI 10.1128/MMBR.05015-11




T elva oL KUTTAPOKIVEC;
[EVLIKA XOPAKTNPLOTIKA TWV KUTTAPOKLVWVY

OL UTTOOOXELC TWV KUTTAPOKLVWV

E2ATQIH 2TH BIOAOTIA TQN
KYTTAPOKINQN



TL elval oL KUTTAPOKLVEC;

" [AUKOTIPWTEIVEC TTOU EKKPLVOVTOL QIO KUTTAPA TOU
OUOTNATOC TNC GUOLKNC KOl TNC ETIKTNTNC AvVOoLoC Ko
OLEKTIEPALLWVOUV TNV ETILKOLVWVLO LETAEL AUTWY TWV
KUTTAPWYVY, ELTE AUECA N LEOW EKKPLONC AAAWV
SLAAUTWV MECOAQPBNTWV.

" MapayovTtal O€ ATIOKPLON O€ ULKPOOPYAVLIOLLOUC KAl
aAAQ avTLyova

" ‘ExYOUuV ONUAVTILKO pOAO OTNV evapén, tTn dLatnpnon Kal
TNV TEALKN KATOLOTOAN KOL TEPUOTLOMO TNC AVOOOAOYLKNC
QTIOKPLONC



OvopuatoAoyla KUTTOPOKLVWY

O 6po¢ kuttapokivn rmepthapfavel popla oAl SladopeTKA LETAEL TOUC TOOO SOULKA OGO
Kol AELTOUPYLKAL

Ol KuTTapoKivec mapdyovtat anod KUTTopo Stadpopwv KUTTAPLKWY OlpwV (AeUdLKA Kal KN
AepdLkn oslpad)

NepdoKiveg: 0 OpOC AUTOC XPNOLUOTIOLNONKE aPXLKA yla LOPLaL TIOU TP AYOVTOL ATto Ta
AepdokutTopa

IvtepA€UKIVEG: 0 OPOC XpNOLUOTIOLRBNKE yLla va TOVIOEL TN ONUACLO TWV HOPLWwV aUTWV OTNV
ETUKOWVWVIO LETAEV TWV AEUKOKUTTAPWV

Auvéntikoi napayovteg: Oplopevol dev mepAapBAavouv oTIC KUTTAPOKIVES TOUG AUENTLKOUC
TLOPAYOVTEG TTOU SpOUV O€ KUTTAPA EKTOC TNC ALUOTIOLNTIKAC OELPAG

KuTttapokiveg vs OpHOVEG: Ol OpUOVEC EKKPlvovTaL amo eEeLOLKEVEVA KUTTAPA KAl SpouV
OE€ OUYKEKPLUEVO €(60C KUTTAPWY OTOXWV, TO OToio BPLOKOVTOL O€ ATIOUAKPUCUEVEG BEDELC.




Taélvopunon KUTTAPOKLVWV

" AUOKOAN AOYyWw TWV TTIOAAQTIAWVY AELTOUPYLWY, TWV
SLAPOPETIKWY LOPLOKWY SOUWV KoL TwV OLAPOPETLKWY
KUTTApWV MPOEAEUONC Kal 6paonc

" [MoAAamAQ oxnpoTo TaElvounonc
® Aoun
®* Quolknc vs Emiktntnc avootac vs ALLOTIONTLKEC
* MpodAeyovwdELC VS aVTLPAEYLOVWOELC

" To nmepLoocOTEPO ATIOOEKTO OXNUA TAELVOLNONC

Baoiletal oto eldoc Tou uTtodoxE |LE TOV OTIOLO
ouvdeovTOL

The Cytokine Handbook — 4t Ed 2003; Ch 1



Taélvounon Twv KUTTOPOKLVWY

TABLE 4-2 SV EQU LR IS

Family name Representative members of family Comments

Interleukin 1 family IL-Ter, IL-14, IL-1Ra, IL-18, I1L-33 IL-1 was the first noninterferon cytokine to be identified.
Members of this family include important inflammatory
mediators.

Hematopoietin (Class | [L-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-12, IL-13, IL15, This large family of small cytokine molecules exhibits

cytokine) family [IL-21, IL-23, GM-CSF, G-CSF, Growth hormone, striking sequence and functional diversity.

Prolactin, Erythropoietin/hematopoietin

Interferon (Class |l IFN-o, IFN-3, IFN-vy, IL-10, IL-19, IL-20, While the IFNs have important roles in anti-viral responses,

cytokine) family IL-22, 1L-24 all are important modulators of immune responses.

Tumor Necrosis Factor TNF-a, TNF-3, CD40L, Fas (CD95), BAFF, Members of this family may be either soluble or mem-

family APRIL, LTR brane bound; they are involved in immune system devel-

opment, effector functions, and homeostasis.

Interleukin 17 family IL-17 (IL17-A), IL17B,C, D, and F This is the most recently discovered family; members
function to promote neutrophil accumulation and activa-
tion, and are proinflammatory.

Chemokines (see [L-8, CCL19, CCL21, RANTES, CCL2 (MCP-1), All serve chemoattractant function.
Appendix III) CCL3 (MIP-Ta)

N .

Kuby Immunology — 8t Ed 2013; Ch 4




[EVLKO XAPAKTNPLOTLKA TWV KUTTAPOKLVWV

[ToAumentidila N yAukompwTteivec pe peyeboc pexpt 30
kDa (120-190 auwoéea) - Mmopet va oxnuoatilouv
opodLuepn N opotTpLuepn N etepodiuepn (IL-12)
>uvNBwc mapdyovtal mapodLKA / KOTA WOELS, LETA ATO
epeblopua.

H axtiva 6paonc touc eival cuvnBwc LLkpn.

Apouv pLeow ouvoeonc o€ edkouC uPNANC cuyyEveLac
UTTOO0XELC TNC KUTTAPLKNC ETULPAVELOC.
OLmeploootepec 6paoeLc TouC odeilovtal oe alayn
oTnVv ekdppaon yovidlwy ota KUTTapa-oTOXOUC.

The Cytokine Handbook — 4t Ed 2003; Ch 1



H €KKPLON KUTTAPOKLWVWY OTTOTEAEL EVOL CUVTOUO,
QUTOTIEPLOPLIOEVO YEYOVOC

H ocuvBeon touc apylleL pe TNV EveEpyomoLnon Tou
KUTTAPOU Ttou 0ONYeL o€ petaypadn yovidiou

To MRNA TwVv KUTTApOKLVWYV €lval aotaBeC Kot €ToL N
ouvBeon Touc elval Tapodikn

OL kuTttapokivec cuvnBwc Hgv amoBnkevovtaL oav
TPOCXNLATLOUEVA LOPLA. KAL EKKPLVOVTAL OUECWS UOALG
ouvteOouv

OL KUTTAPOKLVEC EXOUV ULKPO XpOvo Nuwnc (~30 min)



OL KUTTOpOKiLvVEC 6pPOUV TOTILKA AAAQ KOl
OUOTNUOTLKA

= Autokplvnc 6pacn: dpouv oTo KUTTAPO
TIOU TLC TTapnyaye

* HIL-2 mapAayeTal oo T EVEPYOTIOLNEVAL ° % Je2tete®) —
T AepdokUTTopa KoL EMAYEL TOV Circulation
MOAAQTIAQGLAGHO TWV KUTTAPWY TIOU TNV Endocrine action Distant cell
TIAPAYOUV

=" Mapakpivig 6paon: Spouv oe

VELTOVIKA KUTTOPO AN

* OULIFN tinou | (a0 & B) emayouv «aVTLLKN o
TpOOTACla» O€ YEITOVIKA KUTTOPQ -

Paracrine action Nearby cell
= Evdokpivng 6paon: Spouv o€
QTOLAKPUOUEVO KUTTOPO .

* OTNF nIL-1 katn IL-6 propel va éxouv oot
OUOTNHOTIKEG OPACELC KOLL VAL — %
aVvLYVELOVTAL 0TNV KUKAOdOpIla KaTA TNV
avtibpaon oelag paocewc. Autocrine action

Kuby Immunology — 8t Ed 2013; Ch 4



2UVEPVYELA 1N OVTAYWVLOMOC

= OLKUTTOPOKLVEC prmopouv va emnpealouv tn dpdon AAAwv
KUTTOPOKLVWV:

= Juvepyela: H IFN-y kat o TNF €xouv ocuvepyikr) §paon otnv avénon
¢ ekdppaonc Twv popiwv MHC tatewc | oe mMoANQ 0N KLUTTAPWV

= Avtaywviopog: H IFN-y kat n IL-10 €xouv avtaywvLioTikr) dpdon otnv
gevepyonolnon Twv pakpopaywyv

SYNERGY V%

S @3 -4 Xy
Oy — >
() IL-5
o

Activated Ty cells

Induces class switch to IgE

ANTAGONISM

Blocks class switch to IgE
induced by IL-4

@ Q

% IL-4

() \_/\
O

IFN-y

Activated Ty cells

Kuby Immunology — 8t Ed 2013; Ch 4



CASCADE INDUCTION

O@Q
O
@
(®)

Activated Ty cells

Macrophage

!

IL-12

N
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Activated Ty cells

!

IFN-y, TNF, IL-2, and
other cytokines

Katappaktec Opaonc

= QL KuTTapOoKiveC umopouv va ennpealouvyV th
ouvOeon AAAWV KUTTAPOKLVWV

* KatoppaKTEC KUTTAPOKLVWY: Lol KUTTAPOKivN dpa
0€ £vVa KUTTOPO-0TOXO KAl ETAYEL TNV TIOPAYWYN
LLaC AAANC KUTTAPOKIVNC Ao TO KUTTOPO QUTO
= O TNF 6pa ota povorupnva GoyokUTTopa Ko
Sleyeipel tnv mapaywyn IL-1 n omola pe Tn
OELPA TNC £XEL TTOANATIAEC OPAOELC OF
MOAAOUC TUTTIOUC KUTTAPWV

Kuby Immunology — 8t Ed 2013; Ch 4



[TAeovaopoc (Redudancy)

" Hbotnta Soptka SLadoPETIKWY KUTTOPOKLVWY VO TIPOKAAOUV
TO (010 AeLTOUPYLKO BLOAOYLKO AmOTEAECLLAL

" AvTaywvwiopoc otn 6paon pLoc Kuttapokivne N eAeldn pLag
KuTTapokivne N petalloén oto yovidlo pLac Kuttapokivng
LLTTOPEL vaL LNV EXEL OUCLAOTLKO BLOAOYLKO QTMOTEAECHO ETELON
QAAAEC KUTTOPOKIVEC UITOPOUV VO UTIOKATALOTOOUV TN OpAcoh
QUTNC Tou A€lTeL.

REDUNDANCY

2 @3 L2 —
© — 14
@ IL-5
&)

Activated Ty cells

Proliferation

Kuby Immunology — 8t Ed 2013; Ch 4



[TAELOTPOTILOOC

= Mia kuTtapokivn pmopet va dpa
o€ SLaPOPETIKOUC TUTIOUC

KUTTAPWV

* |L-1: 6pa otov eykeEDAAO, TO MUEAD

TWV 00TWV, TO NTap, TA

evboBnAlakd kUTTapa KoL ta T

AepdokuTTapa

= QOuKkuTTapokivec dLtapecoAaouv
o€ TOAU OLaPOPETLKEC BLOAOYIKEC

SladLkaolec

* [L-21: petaoTpodn LOOTUTIOU,

Stadopormoinon

PLEIOTROPY
(@]
@ Q
e
@
O

Activated Ty cells

MAQOATOKUTTAPWY, evioxuon
arnokploewv CD8 kat kuttapwv NK,
npoaywyn tnc dtadpopormnolnonc

TwV KutTtapwyv Thl7 cell

Effect

Target Cell

Activation
Proliferation

Differentiation

B cell

Proliferation

and differentiation
Cytotoxic T cell precursor

Proliferation

Mast cell

Kuby Immunology — 8t Ed 2013; Ch 4



Tpormomnoinon urmodoxewc

= Mo KUTTOPOKLIVN
LUmopel va avénoeL n va
eAQTTWOEL TNV EKdpOON
TWV UTTOOOXEWV ULOLC
AAANC KuTTapoOKivnc

= Mo KUTTapOKivN
Lmopel v eOOWOEL TNV
evdoKUTTAPLA LETAY WY
ONUATOC OO TOUC
urtodoyelc pLac aAANC
KUTTOPOKLVNC

(0)

Receptor transmodulation

Upregulation

Downregulation

IL-2 receptor T

IL-2 receptor wlr

Roitt’s Essential Immunology — 13t Ed 2017; Ch 3



Molecular philosophy of cytokines

Pleiotropy: Cytokines often have multiple target cells and multiple
actions

Redundancy: Different cytokines may have similar actions

Synergism/Antagonism: Exposure of cells to two or more cytokines at
a time may lead to qualitatively different responses

Cytokine cascade: A cytokine may increase (or decrease) the
production of another cytokine

Receptor transmodulation: A cytokine may increase (or decrease) the
expression of receptors for another cytokine or growth factor

Receptor trans-signalling: A cytokine may increase (or decrease)
signalling by receptors for other cytokines or growth factors

The Cytokine Handbook — 4t Ed 2003; Ch 1



TNF-o.
TNF-f

IL-6  IFN-o.
~10 TNF-B

1 ot
IL-2 TFN-|
IL-4 IFN-y

11-6

IL-10
IL-13
1L-14

Neutrophil

IL-1 TFNy
IL-3 TNF-a

Basophil

11:6 TFN-t
118 TFN-f
1L-9 TFNsy

Eosinophil
IL-10 IL-10

Mast cell

The cells of the
Immune system are
subject to control by

a network of
cytokine actions

Kuby Immunology — 8t Ed 2013; Ch 4



YoOOYELC KUTTOPOKLVWVY

= OLKUTTOPOKiVEC SPOUV HEOW
ouvoeoNC 0€ HEUPPAVIKOUC
UTTIOO0XELC TWV KUTTAPWY OTOYXWV

= H ouyyevela (affinity) twv
KUTTAPOKLVWYV TIPOC TOUC
UTIOOOXELC TOUC elval ECALPETIKA

uwnkn

K4 kuttapokivng-umodoxea: 10710 -
1012 M

K4 avTlowpatog-avtyovou: 107 - 100

11\
K4 TCR-MHC: 10> - 107 M

" Tameploocotepa KUTTAPA
eKPpAlouV ULKPO apLlOuo
UTTIOOOXEWV KUTTOPOKLWVWV: 100-
1000 urntodoyxeic ava KUTTAPO

" Hekdpaon Twv UTIOOOXEWV
puBuileTal amo eEwTeEPLKA oNUATA

H avtiyovikn dteyepon twv T kal B
Aepdokuttapwy odnyel oe
auvénuevn chbpacr] unocSoxewv
KUTTAPOKLVWV — TOL KUTTAPOL TIOU
«BAETOULVY AVTLYOVO amokpivovtal
EVTOVOTEPQ OTLC KUTTAPOKIVEC
Mnxaviopog Slatipnonc tne
eLOLKOTNTAC TNC AVOOOAOYLKNC
QTOKPLONC

H eékppaon Twv umodoxewv Umopetl
eMNPealeTOL Ao TIC (SLec TIg
KUTTAPOKIVEC LE TIC OTtOlEC
ouvdeovtal: Betikol N apvntikol
Bpoyyot avadpaonc (feedback)



YoOOYELC KUTTOPOKLVWVY

Type | cytokine Type Il cytokine TNF receptor  :1L-1 receptori IL-17 receptor Seven
(hemopoietin) ' receptors ' family v family family rtransmembrane
receptors +  G-protein-
coupled
: : : : i receptors
Conserved
cysteines
WSXWS
;}J;“J’_X_CLMJ_)_)J_)D_L?&).JQJJ;)J{J;}JJJ_K:’_X_C’J_LUJ_)_)J_)D C ‘ C e sees f . C QACQOICCUK ':/" O PO C C O 0000 J_)" DDMJQE)JJ;}J&JJ:[" -r ' :- 000000000
MR UL A . . : R gt
Jak gl gvak : E : E
STAT | a a a . Gproteins
Ligands: Ligands: Ligands: : Ligands: : Ligands: !  Ligands:
IL-2, IL-3, IL-4, IL-5,1 IFN-o/B, IFN-y, 1 TNF-o, TNF-B, LT, ¢ IL-1,1L-18 1 IL-17A, IL-17B,: Chemokines
IL-6, IL-7, IL-9, IL-11,: IFN-A, IL-10, IL-20,:CD40, FasL, BAFF, : 1 IL-17C, IL-17D, i
IL-12, IL-13, IL-15, IL-24, IL-26  : April, Ox40, GITR, 1 i IL-17E (IL-25),
GM-CSF, G-CSF ' nerve growth factor : ' IL-17F '

Cellular and Molecular Immunobiology — 8" Ed 2016; Ch 7



H 060c¢ petaywync onuatoc JAK-STAT

Cytokine receptors consist of at Cytokine binding dimerizes the Transcription factors (STATs) bind

: : tor, bringing together the Phosphorylated STATs form dimers
least two chains, the cytoplasmic receptor, : : to the phosphorylated receptors, -
domains of which bind Janus cytoplasmic JAKs, which activate and are in turn phosphorylated that translocate into the nucleus to

kinases (JAKs) each oth't’{' :'r‘gcl;:‘t):'?horvlate by the activated JAKs initiate gene transcription

cytokine v
- 4 o N wm M

K R JAK K
kinase
[;I = > active
k[ K % W <) STAT dimer

JAK

N domain x

SH2 domain @
tyrosine inactive < I:]
STAT dimer L AAAAA—

Janeway’s Immunobiology — 9t Ed 2016; Ch 3



CLINICAL RELEVANCE
Type | and Il Cytokine Receptors

e Mutations of genes encoding interleukin (IL)-7R, yc, and Janus kinase
3 (JAK3) cause severe combined immunodeficiency (SCID).

e TYK2 and signal transducer and activator of transcription 3 (STAT3)
mutations cause hyper-IgE syndrome (HIES).

e STAT1 mutations cause autosomal dominant chronic mucocutaneous
candidiasis (CMC) with increased susceptibility to mycobacterial and
viral infections.

e Mutations of genes encoding IL-12, IL-12R, and interferon-y receptor
(IFN-yR) are associated with susceptibility to intracellular infections.

e Polymorphisms of |L-2R and [L-7R are associated with multiple sclerosis
(MS).

e Polymorphisms of [L-23R are associated with inflammatory bowel
disease (IBD).

e Polymorphisms of STAT4 are associated with rheumatoid arthritis
(RA) and systemic lupus erythematosus (SLE).

e Erythropoietin (EPO), granulocyte—colony-stimulating factor (G-CSF),
and thrombopoietin (TPO) are used to treat cytopenias.

e Anticytokine and/or cytokine receptor monoclonal antibodies (mAbs)
are used to prevent transplant rejection and treat several autoimmune
and inflammatory diseases.




Molecular aspects of primary immunodeficiencies:
lessons from cytokine and other signaling pathways

Defects leading to primary immune deficiency

Class of defect

Disorders of cytokines and
cvtokine sionaline

Class of defect

Disorders of cytokines and
cytokine signaling

Accessory and adhesion molecules

Metabolic

Gene
v lak3 11-7R

Gene

Y., Jak3, IL-7R
IL-2Ro

Disease

T-R*SCIN

IFN-YR1, IFN-YR2, IL-12p40, IL-12RB1, Stat1

TNFRT

Fas, caspase-10

CD40, CD40L, AID

IKKy
FOXP3

CD3y, CD3¢,

Lck

Zap70

CD45

WASP

CD18 (B2 incegrin)
GDP-fucose transporter
SH2D1A

ADA

PNP

T cell deficiency
SCID

CD&* T cell deficiency
SCID

WAS

LAD |

LAD Il

XLP

SCID

CID

Disease

T-B* SCID

Lymphoproliferative disease
Atypical mycobacterial infection
TRAPS

ALPS

HIGM

Hypohidrotic ectodermal dysplasia
IPEX

J Clin Invest 2001;109:1261-69



Tpodn yLa okeWYnN

[Llotl OgV UTTAPYOUV AVOCOAVETIAPKELEC TTO EAAELPN
LLLOC KUTTOPOKLVNC aAAQ UTTAPYOUV CORaPEC
QVOOOQVETIAPKELEC aTto eAAeWPn N dlatapaxn TNC
AeLToupylac UTTOOOXEWV KUTTAPOKLVWV;



" MAeovaopoc (Redudancy): AAMeC kUTTapOKiVEC LmopoUV
VO UTTOKQTA.OTNOOUV TN Opaon AUTNC Ttou AELTTEL.
® [pakTika 6€V UTIAPXOUV AVOOOQVETIAPKELEC TIOU VAl
odpellovtal otnv EMeWPN TOU HOPLOU LLLOC KUTTAPOKIVNC.

* AvtiBeta eMeipata otoug utodoxeiG 1 OTLIC EVOOKUTTAPLEG
000UC METAYWYNC ONUATOC TWV KUTTAPOKLVWY TPOKAAOUV
coBaprn ovooOOVETAPKELX



| ‘Bubble boy disease’

Severe combined immunodeficiency (SCID) became widely known during the 1970s

and 1980s as ‘bubble boy disease’ (see the illustration), when the world learned of David,
a boy with X-linked SCID who lived for 12 years in a plastic-enclosed, protected
environment before he died. Nowadays, bone marrow transplantation and in some
instances gene therapy or enzyme replacement therapy are offered, providing a normal
immune system that affords a full healthy life. Although protective isolation is sometimes
still required (for example, for patients receiving T cell-depleted transplants or gene
therapy), practices have changed over time, and now include particulate air filtration
and prophylactic antimicrobial therapy.

Severe Combined
Immunodeficiency

= [AApNG AW AELTOUPYIKWY
T Aepdokuttdpwy e€attiag
dLatapaxne o€ MpwTelvec mou
oxetilovtal e TNV wpilpavon
Kot tn dladopormoinor Touc

" Enimtwon 1:58.000 yevvnoeLc

" [EVETIKA ETEPOYEVEC VOO A

" Metafl TwV CUXVOTEPWV
netalacewv SCID elval autn
Tou IL2RG : oL a.oBevelc
eudavidouv eANelpata otnv
Kolvr) urtopovada y Tou
uTtodoxEQ, N omola UTTAPXEL
oTouc UTtod0XE(C TWV
KUTTOPOKWWV IL-2, IL-4, IL-7,
IL-9 & IL-15

Nat Rev Dis Prim 2015, DOI: 10.1038/nrdp.2015.61



David Vetter 1971-84

" ‘Entaoyxe ano SCID

= ‘Elnoe 12 xpovia o€ oTelpo
nepLBailov

" YrioBAnGnke o€
LLETALOOXEVON HUEAOU QO
LLEPLKA cUUPATO OOTN
(adeAdn)

" To pooyevua
EVKATOOTABNKE AAAQ
epudavioe Aolpwén ano EBV
(oo To pooyxevpa) Kot
neBave amno Aepudwpa
Burkitt







Avépac 18 etwv. MANpNnc eMewpn tou Tumou 1 umodoxea tnQ
tepdepovnC-y.
[MpoonABe oto El Aotpwéewv tng A’ MaboAoyiknc KAWVLKNAC
etawtlac eppevouvoac tpaxnAkne Aepdadevornabelac.




Mendelian susceptibility to mycobacterial

diseases (MSMD)

2UVOAO KANPOVOULKWY KATAOTACEWYV TIOU XapakTnpllovtal amnod eAEKTIKN
npodLabeon yla KAWVIKA VOOO amo pukolaktnpidla xapunAng Aotpoyovou
LKovoTNTaC, OTWCe 0 BakiAloc Calmette-Guérin (BCG) vaccines kal Ta pn upatiwdn
LukoBaktnpidia tou meptBariovroc (EM/NTMB), oe katd ta AAAQ YL ATOUA,
Xwplic epdaveic avwpaiiec oto ouvnBn aLUATOAOYIKO Kol aVOCOAOYLKO EAEYXO

EkTog amo ta pukofaktnpidia xapnAng Aopoyovikotntag, ol aoBeveic epudavitouv
AOLUWEELC aTto

Mycobacterium tuberculosis.

Mn tudoeldika otedexn Salmonella (ko omtavia ano tudoeldikad oteAexn)

BaKktApLa TTOU MAPAPEVOUV EVTOC TwV pakpodaywy: Listeria spp, Nocardia spp, Klebsiella
spp.

MUKNTEC: LOTOTAQCUWOT, TAPAKOKKIOLOELOOUUKWOT), KOKKLOLOELOOUKWON

Mapaotta: Aslopaviaon, ToEomAAopwon.

loyevelc Aolpwéelg: CMV, HHVS, parainfluenza virus type 3 (PRV-3), RSV, VZV

Seminars in Immunology 2014;26:454-470



Gene Inheritance Defect Protein
ILI2RB1 AR C E—
AR C E+
IL12B AR C E-
1L23R AR C E+
ILI2RB2 AR C E-
SPPL2A AR C E— or E+
IRF&* AD P E+
IFNGRI AR C E+
AR C E—-
AD p E+++
AR P E+ of mutant protein
AR P E+
IFNGR?2 AR C E+
AR C E—-
AR P E+ of mutant protein
P E+ OT WT protein

Mropei va unapxst |.l£lel'| N TARPNG
EAAELPN TN TTPWTELVNG
K)\npovopaitat CUYVOTEPO HE

autoow

CYBB*

TYK2 PI1104A AR

patLKo uno)\amoyavo TuTo

P E+

Mendelian susceptibility to
mycobacterial diseases (MSMD)

>UVOAO KANPOVOLLLKWY KATAOTACEWY TIOU ==
xapoktnpilovtal anod eMAEKTLKN

npodlabeon yLa KALVLKA VOOO amo
LukoBaktnptdia xapnAnc Aotpoyovou

LKOWVOTNTOLG,

Mewwpevn Mapaywyn
12R

IFN-y: BAGRBN otov IL-

Avtoavtiowpata evavtt IFN-y (emiktntn

BAGpnN)

Melwpevn amokplon o€ IFN-y:

*  BAABN IFN-yR

*  BAAPN STAT1: evboKUTTAPLO LETAYWYH

ONHaTOC

*  BAA&BN IRF8: Interferon-regulatory factor 8
*  BA&Bn NEMO: nuclear factor kappa B

essential modulator

*  BAABNn CYBB (gp91phox): umopovada

NADPH oeldaonc —

disease

Chronic granulomatous

AR autosomal recessive, AD autosomal dominant, XR X linked recessive, C
complete, P partial, E expression of protein, WT wild type, B binding, P

phosphorylation

Immunol Cell Biol 2019;97:360-367



OL OpAOELC TWV KUTTAPOKWVWY

NpodAeypovwdelc kuttapokivec: TNF-a, IL-1, IL-6

AvtidpAeypovwdelg kuttapokivec: IL-10, [L-1ra, TGF-B

AVTL-LLKEC KuTTOPOKiveC: IFN-a, IFN-B

Kuttapokiveg mou evepyomolouv ta pokpodaya: IFN-y

Kuttapokiveg mou evepyomolouv ta B Aepdokuttapa: IL-4, IL-5, IL-6, IL-21

Kuttapokiveg mou evepyormolouv ta T Aepdokuttapa: IL-2, IL-4, [L-12, IFN-y

Kuttapokiveg TTou eVEPYOTIOLOUV TA NWOLVOPLAQ r}/KOlL TO OLTEVTLIKA KUTTAPA:
IL-13, IL-5




Tpodn yLa okeWYnN

[Llotl Oev XpNOLLOTIOLOU LLE BEPATTEVTIKA TLC
KUTTAPOKLVEC, TIapA TO OTL EXOUV TOOEC OPAOELC;



" To GOLVOUEVO TOU TTAELOTPOTILOMOU TIEPLOPLLEL TN
duvatotnta BepaMeEVTIKAC Xpriong TwV

KUTTAPOKLVWYV: TO ETMLBUUNTO KALWVLKO armoteAeopa Ba
oUVOOEUETAL OO TIOAAEC avETILOU UNTEC EVEPYELEC

® Qeparmeutikn xpnon IL-2: coBapr moAuopyavikn
TOELKOTNTA UE LTTOTAON, TIVEULLOVLKO oldnua, TIUPETO,
LETaBOALKN oéewoaon, oldnua (auénpevn TPLXOELOLKN
SdlaBatotnTa), VEUPOTOELKOTNTA, VEPPOTOLLKOTNTA KOl
ecavOnua



Motol elval ot urtodoxeic Toug;
Molec 060UC pETAYWYNC CAMATOC XpNOLUOoToLoUV ;
TLouvpBaivel og xopriynon avtaywvioTwy TwV TPOodAEYUOVWEWY KUTTAPOKIVWV;

YTAPXOUV YEVETIKEC KATAOTAOELS EAAeWPNC A Statapaxng ot 0doug Twv
NMPOPAEYLOVWOWV KUTTAPOKLVWV;

[TPOOAETMONQAEIZ KYTTAPOKINEZ



OL KUTTAPOKLVEC TNC PUOLKNC avoolac

" Quolkn avooia: EKKPLoN KUTTAPOKLVWY OO TA LOTIKA pakpodaya
Kol Ta OEVOPLTIKA KUTTAPA UETA OO Aoluwén Kot LoTikr BAARN

Mrmopel va mapaxBoUv kal amo aAAa KUTTapa Onwc Ta evooBnAlaka

" OLTEPLOCOTEPEG QMO TLG KUTTOPOKIVEG TNG PUOLKNG Avooiag EXOUV
napokpwn dpaon — oqu o€ coPapec )\OLquELq Lmopel va
nopoxBouv ueva)\eq TOOOTNTEC KUTTAPOKLVWY KoL VO EL0EABOLV 0TN
OUOTNMATIKA KUKAodopla

" OLKUTTOPOKiVEC TNC duOLKAC avoolac exouv dladopec Aettoupylec:

ETAYOLV TN PAeypovn,
AVOLOTEAAOUV TOV UKO TTIOANQTTAQLCLAOUO,

TIPOAYOUV TLC AmOKPLloelC TwV T AepudoKuTTAPpWYV Kal ePLopllouV TIC
QVOOOAOVYLKEC QTIOKPLOELC



/.VIAX: S B Functional groups of selected cytokines’

Cytokine

Secreted by'

Targets and effects

SOME CYTOKINES OF INNATE IMMUNITY

Interleukin 1 (IL-1)

Tumor necrosis
factor-oe (TNF-a)

Interleukin 12 (IL-12)
Interleukin 6 (IL-6)

Interferon-a (IFN-a) (this
is a family of molecules)

Interferon 3 (IFN-3)

Monocytes, macrophages,
endothelial cells, epithelial cells

Macrophages, monocytes,
neutrophils, activated T cells and
NK cells

Macrophages, dendritic cells

Macrophages, endothelial cells,
and T2 cells

Macrophages dendritic cells,
virus-infected cells

Macrophages, dendritic cells,
virus-infected cells

Vasculature (inflammation); hypothalamus (fever); liver (induction of
acute phase proteins)

Vasculature (inflammation); liver (induction of acute phase proteins);
loss of muscle, body fat (cachexia); induction of death in many cell
types; neutrophil activation

NK cells; influences adaptive immunity (promotes Ty1 subset)

Liver (induces acute phase proteins); influences adaptive immunity
(proliferation and antibody secretion of B-cell lineage)

Induces an antiviral state in most nucleated cells; increases MHC Class |
expression; activates NK cells

Induces an antiviral state in most nucleated cells; increases MHC Class |
expression; activates NK cells

Kuby Immunology — 8t Ed 2013; Ch 4



TLR engagement
by bacterial or
viral molecules

Leucine-rich
repeats

200002 V. Y0000®

N *fh [

2949099000222 %0000

000009999005 350000004 4400009990000

Toll-IL-1 receptor (TIR)
signaling domain

r

Recruitment of -
adaptor proteins

Activation of QQ <3:>

transcription Nk g IRFs (interferon
factors

regulatory factors)

Increased expression of: Production of
Cytokines, adhesion type 1 interferon

molecules, costimulators (IFN o, B)

-Acute inflammation | | Antiviral state |

-Stimulation of
adaptive immunity

>nuatodotnon pneow TLRs

" Houvbeon twv TLR pe toug
ouvOETEC TOUC odnyel otnv
ETILOTPATEUON TIPWTEIVWVY
TPOCAPHOYNC KAl OTNV
gVEPYOTIOLNON METAYPAPLKWY
TP ALY OVTWV

" NF-kB: puBuion mopoaywyng
KUTTAPOKLWVWY, Loplwv
NMPOOKOAANONC KOl CUVOLEYEPTIKWY
Loplwv

= |RFs: pUBuLon mopaywync IFN-a/B

Cellular and Molecular Immunology 8t Ed, 2015



[TpOPAEYLOVWOELC KUTTAPOKLVEC

" OLkUpLec mpodAeyLOVWOELC KUTTAPOKLVEC Elval O
TNF-a, n IL-1 kot n IL-6.

" H 6paon Twv KUTTAPOKWWY 00NYEL 0TNV KALVLKN
EKPPaON TNG GAEYHOVNG

'Activation of dendiritic ceIIs,‘

Inflammation
%\ _—
'\

macrophages, and NK cells/ | - }
h ’ 40
(3 >y \ } N
<= IL-12= 3 NE I, | ©
) o — chemokines| Neutrophi ‘
—= IFN-y[=>7% . @il48)
Natural Macrophage Blood vessel —

killer cell Dendritic cell

Basic Immunology 5t Ed, 2015



[Tapayovtac vekpwonc Twv oykwv (TNF-a)

AukompwTeivn, 185 AA. Kwdlkomoleltal peoca oTo yeVETLKO Tomo tou MHC.

AvnkeL otnv urtepotkoyevela TNF: to aAlo kUpLo peAoC elval n
Aepdotoéivn-a (N TNF-B)

* Humepoiwkoyevela TNF meplexel 18 ouvdetec kat 29 vmodoyeic

* ‘ExeL mapopola mpodAeypovwdn dpdon pe CD30 ligand, CD40 ligand, FAS ligand,

TNF-related apoptosis inducing ligand (TRAIL)

AmoteAel Tov KUpLo peocoAafntr tnec oéetlac pAeypuovwdouc amokpLong o€
Baktrpla [Kuplwc gram(-)] ko euBUVETAL yLa TIOAAEC IO TLC ETUTAOKEC TWV
OUOTNUATIKWY AOLUWEE WV

EkkplveTal Kuplwg amo Ta evepyomoLlnpEVa plovorupnva gayokuTTopa
aAAQ Kol arto evepyomolnpeva T Aepdokutrapa, kuttapa NK Kal oLTeUTIKA
KUTTOPA.



-

To KuploTEPO epebLopa yLa TNV EkkpLlon tou TNF elval n
ouvoeon AutomoAvoakyapltn (LPS) N aAAwV LkpoBLokwv
npoiloviwyv (Pathogen-associated molecular patterns, PAMPs) n
«onuatwyv Kivouvou» (Danger-associated molecular patterns)
otouc urtodoyxelc tnc duoknc avooiac (TLRs & NLRs) oL omolot
ETIAYOUV TNV EkPpacon tou yovidiou tou TNF pe evepyomolnon
ToU petaypadlkou mapayovto NF-kB.

J




'Cross-linking" Binding of Binding of

of TNF-R1 adaptor signhaling
by TNF protein  intermediates
' (TRADD) (TRAF, RIP,
TNF-R1 ,TNF FADD)

aed

H cuvbdeon twv TNF-R pmopel va
EVEPYOTIOLNOEL SUO SLAPOPETLKES
gvbokuTttapleg 0doU¢ peTaywyng

ONMOTOG LE AMOTEAECHLA. ETIAYWYN
gkdpaong yovidiwv f kuttaptko Bavato

domain” TRADD

Activation

of effector <= GO
caspases Active

caspase-8
|Apoptosis I

,@%.
TRAF
v
—

IkB kinase
cascade

.. Generation of active transcription T
factors (AP-1, NF-kB) ’
@
MAP Active
kinase => |\ =>>
cascade
W Gene transcription:
L \ production of
g inflammatory
NFxB / mediators,
> survival proteins
J Active
/ NF-«B
e —

Cellular and Molecular Immunology 8t Ed, 2015



BloAoyikec Opaoetc tou TNF

= XapnAEC ouYKeVTpwOEeLC (autokpvng/ mapakpvng Spacn)

* ‘Exdpaon poplwv mpookOAAnonc oto ayyelako evooBnAto (e-
selectin), avénon tNC MPOOKOAANTIKOTNTOC TWV OUdETEPOPIAWY OTa
evboBnAlaka kUTTOpQ

® Evepyomolnon AEUKOKUTTAPWY WOTE Vot GOVEUCOUV
LLLKPOOPYOWLOUOUC

* AlEyepon TNC mapaywync kuttapokvwy (IL-1, IL-6, TNF) amo ta
Lovorupnva doyokUuTTapa Kol AAAa KUTTOpQ

* Enaywyn ekppaonc MHC taéewc |

(- )
Quaololoyikr) Aettoupylia TNF: emiotpateucn oudeTeEpOAWY Kot

LLOVOKUTTAPWV OTLG E0TLEC PAEYUOVNG KOL EVEPYOTIOLNON TWV
S KUTTAPWV QUTWV WOTE Va EKPL{WCOUV TUXOV ULKPOOPYAVLIOUOUG )




O TNF OteuKOAUVEL KOL TIPOAYEL TN LETAKIVNON
dAeypoOvVWOWV KUTTAPpWY 0Tn BEon tnC dAeypovng

r _

’ Integrin activation ) Stable ' Migration through )
by chemokines adhesion endothelium

~ s

Integrin /

(low-affinity sta // \
Blood flow
Selectin ligand Vi

Sy TNF + IL-17: mpodyouv tnVv
e N Sty Siate) éxdpaon poplwv

’ W : NPOOKOAMNONG (oeAeKTIVEC)
Kal xnuelokvwy (CXCL1,
CXCL2, CXCL5) oto
gevboOnALo, SlteukoAUvovtag
N Stamniduon Twv

Rolling

Leukocyte

~ v

Chemokine
receptor

Chemokine

Integrin
L Selectin Iigar?d

3 &g _ (| @) oudetepodilwy rpog TNV
. : ® .50 Al gotia TN GAEYLOVAC
| " / < 9 @\ Y/ N

Macrophage stimulated Fibrin and fibronectin—
by microbes (extracellular matrix) |

Cellular and Molecular Immunology 8t Ed, 2015



BloAoyikec &paoelc tou TNF

o YLI) NAEC cuykevtpwoelg (evbokpvig 6paon)

I‘Iuperoq (evOoyevec nuperovovo Sdpaon oto BepUoPPUBULOTLKO
KEVTPO TOU UTTIOBAAQUOU HECW TIPOOTAYAQVOLVWV).

* AlEyepon mopaywyne KUTTtopokvwy (IL-1, IL-6, TNF) armo ta
Lovorupnva GoyokUTTAPA KoL TO ayyeLako evooBnALo

* Auénon tnc ouvBeonc Twv MPpWTElVWY ofelac paocewc (my
apuAogldec A Tou opoU, LVvwdoyovo) armo Ta NTatokuTTapA

® Evepyormolnon Tou CUOTAHATOC TNC TNENC

® KataoToAn Tou LUEAOU TWV 00TWV

* Kayxetla: kataoToAn TNC 0PEENC, KATAOTOAN TNS SpAonc TNC
AUTOTIPWTEIVIKNA G ALAoNC



BloAoyikec Opaoetc tou TNF

= EEaupeTikd UPNAEC CUYKEVTIPWOELC

KataoToAN TNC CUOTOATIKOTNTAC TOU puokapdilou (MECW TNC EMAYWYNC
™nc ouvBetaonc tou NO)

AyyelodlaotoAn (apeon 6pacn oto ayyelako evooBNALo N LEow
LecoAAPNTWVY 0w N tpootakukAivn 1 to NO)

Melwon TNC oULUATWONC TWV TEPLPEPLKWY LOTWV

Evc’SOLWELOLKn Gpoquon Sleyepon TNC EKPPAONC LOTIKOU TTAPAYOVTAC
aro Ta evooOnAlaka KUTTAPQ Kol avaoro}\n ¢ a«bpaonq NG
GpouBouovrou?\Lvnq 2TO unxakuo Gpoquonq CUMMETEXEL KAL N
anoppaén Twv ayyelwv amo Ta cucowpeupeva ovdeTepOPLAa. H

VEKPWON TWV OYKWV opelleTaL KATA KUPLO AOYyO 0€ amodppaln Twv
ayyelwv Toug

MeTtaBoAlkec Slatapaxeg (nx uroyAukatpia e€attiac tnc vPnAnc
KatavaAwong YAukolng amno Touc Huc)

[ O TNF amoteAel Evav amo Toug KUPLOUG LeCOAABNTEC TNG oNMTTKNA G KatarmAnéilag ]
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CLINICAL RELEVANCE

Tumor Necrosis Factor Receptor (TNFR)
Superfamily Cytokines and Receptors
and Disease

Dominant mutations of in the gene encoding TNFR1 are associated
with autosomal dominant periodic fever syndromes, known as TNFR1-
associated periodic syndromes (TRAPS).

Loss-of-function mutations in the gene encoding CD40L are associated
with X-linked hyper-lgM syndrome (X-HIM).

Dominant interfering mutations in TNFRSF6, encoding the Fas receptor
are associated with autoimmune lymphoproliferative syndrome (ALPS).
Rheumatoid arthritis (RA) often responds to therapeutic use of TNF
antagonists.




TNF in Mycobacterium
tuberculosis infection

A. Macrophage-derived TNF acts as a co-
stimulus for T-cells.

B. T-cell-derived TNF primes macrophages
for mycobactericidal activity.

C. Macrophage- and T-cell-derived TNF
(together with IFN-y and chemokines)
induce recruitment and organised
accumulation of mononuclear cells into
highly structured granulomas..

PN
) .% ;\”“»a /" { \ />\ S ‘/A/Q 4

4 VAR I Y™y o . .
@0 AN ,\\\fﬁ!) D. TNF antagonist therapy results in
D ICT A A granuloma breakdown and
O [0)387 e L &Y <) e |
~\1\0/\ 4 dissemination of mycobacteria.

Clin Infect Dis 2005;41(Suppl 3):5S199-5203



Anti- TNF kat pupatiwon

Incident TB
Nelson-Aalen plot
1%
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1 ] ] =on K
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Days since registration
Dru Registratio 1 yea 2 years 3 years 4 yea
g (enetgr tor stugy) (365’ da;s) (73& days) (109)'? days) (14& days)
DMARD 3232 2652 1839 742 213
ETA 3913 3474 3051 2363 1020
INF 3295 2694 1918 1392 918
ADA 3504 2457 1531 729 247

Ann Rheum Dis 2010; 69:522-8



Interleukin-1

Exkkplvetal oe oAU mpwipo otadla tTnS aVOOOAOYIKAC ATOKPLONG

[MopayeTal KUPLWE Ao Ta EVEPYOTIOLNLEVA lovoTtupnva dayokUTTopa

(LovokUTTapa & pakpodaya) Kat armo Ta SeVOPLTLKA KUTTapQ

Owoyevela IL-1: IL-1a & IL-1, IL-18, IL-33, IL-1Ra (IL-1 Receptor antagonist)
®* HIL-1 elval n povadikr KUTTOpOoKivn ne duoko avaotolea: [L-1RA

IL-1a & IL-13: opoAoyia 30%, cuvdeovtal otouc Olouc uTtodoXE(C

H petaypadr tou yovidiou tng IL-1B emayetal ano evepyomnoinon tou NF-

KB ueow TLR kat NLR evw n dtaomaon tng pro—IL-1B ylvetal amo tnv
Kaomaon-1 n onola eveEpyoTOLE(TAL LECA OTO PAEYUOVOCWHAL.

Ot vumnodoyxeic Tnc IL-1 €xouv OpOLOTNTEC OTN HETAY WY ONUOTOC UE TOUC
TLRs
* TIR, My88, MAP kinase, NF-kB



'Pathogenic bacteria
Extracellular ATP
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[Acute inflammation]

>nuatodotnon péow NLRsmE

= MeTa tnv avayvwpLon Tou

ouvdetn tnc n NLRP3
TMOAUEPL(ETAL LLE pLaL
MPWTELVN IPOCAPLLOYNC KA
LLLOL KOLOTTALON

O noAvpeplopoc odnyel oe
EVEPYOTIOLNON TNC KAOTIAONC

H evepyomolnpevn Kaomaon
LLETATPETIEL TNV AVEVEPYO Pro-
IL-1B o€ 6paotikn IL-18

Cellular and Molecular Immunology 8t Ed, 2015



BloAoyikec dpaoelc IL-1

Ot Bohoyikecg dpaoelc tnc IL-1 elval mapopoLeg pe auvtec tou TNF

2€ XOUNAEC ouvavrpwoaq Spa oav TOTIKOC pecoAaBNnTrc TNG
cb)\evuovr]q avénon poplwv MPOoKOAANONC KAl CUVOETWY TWV
LVTEYKPLVWV

2€ UEYOAUTEPEC CUYKEVIPWOELC EXEL CUOTNUATLKY Spacn

[MupeTOC

Emaywyn €kkplong IL-6 amo ta evéoBnAlaka KUTTapa TwV ayyElwv
Emaywyn Tng ouvBeonc mpwieivwy oéelac pacewc: ApeoN KAl LECW TNG
IL-6

Qubetepodihia, BpouBokuttapwon

Avaluia



[TAeloTpoTILKEC OpaoELC TNC IL-18

Platelets
Hypothalamus
thermoregulatory center

\-) Fever

Acute

N e

| \
N\ N lo
Bone QO IL6 IL-1B
marrow oo \ /
a4 &aC & & @& cdohialcels
JEM

J Exp Med 2005;201:1355



AIAQOPEZ METAZY TNF & IL-1

® O TNF nmapayetoL amo povonupnva dayokuTTapa tou EXOUV
evepyornolnBel amo LPS evw n IL-1 amo povornupnva ¢payokUTTopa IToU
gxouv evepyornolnBetl amo T AepdokuTTopa
" O TNF napayetol amno pakpodaya, B kol T Aepdokutrapaq,
Bupokuttapa kat kuttapa NK, evw n IL-1 mapayetal ETMUMAEOV Kol Ao
evboOnALlaka Kot emONALaKA KUTTOPA, A0TPOKUTTOPA, O0TEORAAOTEC
KoL KEpATLVOKUTTAPA
= HIL-1:
* Aev mpokaAel amontwon Kat apeon Lotk BAARN
* Aev elval Bavatndopoc akoua Kot o€ e€apeTIKA VP NAEC SOOELC
*  Aev npokaAel TIC ekONAWOELC TNC ONTTTIKNAC KatamAnéiog
*  Aev MPOKAAEL VEKPWON TWV OYKWV
* NAevennpealel tnv ekppacn MHC.
* EvioxVeLtn 6paon Twv auéntikwy mapayovtwy (CSFs) oto PUEAO TwV
00TWV.




OepameuTiKn Tpomonoinonc tnc dpaonc tnc IL-1

ARTICLES ﬁéedicine

https://doi.org/10.1038/541591-021-01499-z

M) Check for updates

Early treatment of COVID-19 with anakinra guided
by soluble urokinase plasminogen receptor
plasma levels: a double-blind, randomized
controlled phase 3 trial

Evdoxia Kyriazopoulou®', Garyfallia Poulakou?, Haralampos Milionis? Simeon Metallidis*,
Georgios Adamis®, Konstantinos Tsiakos 5, Archontoula Fragkou’, Aggeliki Rapti®,

Christina Damoulari’, Massimo Fantoni®2, loannis Kalomenidis®°, Georgios Chrysos™,
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Maria Tsilika', Petros Bakakos'™, Emanuele Nicastri, Vassiliki Tzavara®™, Evangelos Kostis®™,
Lorenzo Dagnha®2°, Panagiotis Koufargyris®', Katerina Dimakou?', Spyridon Savvanis’,

Glykeria Tzatzagou?, Maria Chini?*, Giulio Cavalli?°, Matteo Bassetti**, Konstantina Katrini',
Vasileios Kotsis?5, George Tsoukalas?é, Carlo Selmi?’, loannis Bliziotis?®, Michael Samarkos© %,
Michael Doumas®®, Sofia Ktena', Aikaterini Masgala?, llias Papanikolaou®32, Maria Kosmidou®3,
Dimitra-Melia Myrodia?, Aikaterini Argyraki®?, Chiara Simona Cardellino", Katerina Koliakou??,
Eleni-loanna Katsigianni**, Vassiliki Rapti?, Efthymia Giannitsioti'®, Antonella Cingolani®,

Styliani Micha®*, Karolina Akinosoglou®*, Orestis Liatsis-Douvitsas®34, Styliani Symbardi,
Nikolaos Gatselis¥, Maria Mouktaroudi'**, Giuseppe Ippolito®", Eleni Florou®3*, Antigone Kotsaki',
Mihai G. Netea®3%3° Jesper Eugen-Olsen®4°, Miltiades Kyprianou®3*, Periklis Panagopoulos®,
George N. Dalekos* and Evangelos J. Giamarellos-Bourboulis ©"342

Nat Med. 2021; 27(10): 1752-1760.



lvtepAeukivn-6

AukompwTteivn 26 kDa: mapayetal amo ta povonupnva payokuttapa, ta T
AELPOKUTTOPA, TA OLTEVUTIKA KUTTAPA KOL TLC LVOPAQOTEC PETA ATIO
dlteyepon armo IL-1 & TNF.

Yrodoxeag: IL-6R :

o-aAuvcida (CD126), 60 kDa: cuvdeon ue tnv IL-6.
B-aAvoida (CD130/gp 130), 130 kDa: petaywyr| ofuaToc.

BloAoykeC OpAoELC:

Autavel Tn clvBeon MpwTteivwy ota NratokutTapa (ry wodwyovo, CRP,
OTOLXElOl TOU CUUMTANPWHATOC)

AUENTIKOC MapAyovTac yla Ta evepyomolnueva B Aepudokuttapa

AUENTIKOC MaPAyOoVTaC yla Ta KAKoNnOn MAQoUATOKUTTOPO KOl TQ KUTTOPO TOU
oapKWHATOC Kaposi

AuENTLKOC aPAYyOoVTOC YL TaL KUTTOPOL TOU pecayyelov Tou vedpoU (Tx
LLEOQYYELAKI UTTEPTIAQOTIKN OTtElpapatovedpitid)



Tocilizumab

The NEW ENGLAND JOURNAL of MEDICINE

Tocilizumab in Patients Hospitalized with Covid-19

DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

Mechanical ventilation 10.6% 12.5%
or death within 28 days ' e
HR, 0.83; 95% CI, 0.38 to 1.81; P=0.64 |

Clinical worsening 19.3% 17. 49,
Ofdlsease w1th1n = days HR, 1.11; 95% CI, 0.59 to 2.10; P=0.73

J.H. Stoneetal. 10.1056/NEJM0a2028836 Copyright © 2020 Massachusetts Medical Society

SARS=CoV-2 infection® |

S— )




Bacteria, Naive CD4+

fU”? % T cell
Proliferation and
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%Thﬂ cells
[L-17 [L-22
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and tissue cells

Chemokines, TNF,
IL-1, IL-6, CSFs
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peptides J ;
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Inflammation, barrier
neutrophil response function

lvtepAeukivn-17

17F. Movadikn a)\}\r]?\ouxLa KO uovacSLKOL
urtodoyxelc.

loxupa npocb?\evuovwénq KUTTapokivn — o
«ouvéstLKoq KpLKoq» LETAEL PUOLKNC KAl

eTikTNTNC avoolac.

Mapayetal ano ta evepyonotnueva T
?\eu(bOKurrapa Kol Sleyeipel TNV mapaywyn
TaPAYOVIWV UE TipodAeyuovwdn dpaon
onwc n IL-6, n CXCLS, kat o G-CSF.

* Ta AepdokuTtrapa mou mapdyouv tnv IL-17
amoTeAOUV pla VEQ uTtoopada Ta KUTTapa
Th17.

Yrnodoyxeic ota oudetepodAa, Ta
KEPATLVOKUTTAPA KAl AAAQ N AEUDLIKA
KUTTAPQ.
BloAoyikec OpAoeLg

* Emotpatevon oudetepodilwv

*  [apaywyr avTLkpoBLakwy memntidiwy

Owoyévela IL-17: 17A, 178, 17C, 17D,



Local and systemic actions of cytokines in inflammation
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AVTLOAEYUOVWOELC KUTTAPOKLIVEC

" H pAeypovwdNC amoKpLon UITOPEL VO EXEL APVNTLKEC
OUVETIELEC YLOL TOV OPYAVLOUO AOYW UTTEPBOALKA
LLEYAANC EVTAONC N TIOPATETAUEVNC OLAPKELOLC

® Torkn Lotk BAGRN HLEXPL ONTTTIKA KaTamAnéla

" Antapattntn n umapén KNYXoVLIoUWY TIOU
KataoTteAAOLV Kal Teppati{ouv TN PAEyLOVWON
QTIOKPLON

® MoAAoL Ao ToUC LNXAVLIOMOUC aToUC mupodoTouVTOL
arto ta PAMPs kot ta DAMPs



lvtepAeukivn-10

“The master regulator of immunity to infection”

H IL-10 mapayetal amno ta
uompocbava Kol Ta OevOPLTLKA
KOTTOPO KOLL OVOLOTEANEL TNV
EVEPYOTIOLNGON TOUC (AUTOKPLVAC
dpaon)
AVAOTEAAEL TNV TTOPOYWYN
SLapOpwV KUTTOPOKLVWY aTto T
Lokpodaya kat ta SevOpLTka
kKOTTopa omwc n IL-1, o TNF ko n IL-
12.

* Tumuko mapadelyua pubuLot

apVNTKNG avadpaonc

Apo anevBeiac ota OpaoTikd T
KUTTapQ avaoTEAAOVTAG TO
TOAAQTTAQLOLOLO O Kal TN AELTtoupyla
TOUG

[MpoayeL tn dladpopomoinon Twv
napBevwy T AeUPOKUTTAPWYV TTPOC
PUOULOTIKA KUTTOPO

[Mapayetal emionc amo Ta
puBuLloTika T kUTTapa (TH2) ota
mAaloLla TwV AmOKPLoEWV TNG
eTikTnNTNG avoaoliac.

* Hmpwlpn moAwon mpog
dAeypovwdn ) mpoc pUOULOTLKA
anokpLon pnopet va kaboploel tnv
ekBaon g Aolpwéng (my
MPWTO{WIKNC)

* HpuBuLotikn om(')KpLon unops'tva
odnynoeL oe Bavato ) xpovia
}\OLqun avaAoya pe tn AoLoyovo
LkovoTnTa Tou aboyovou.

JImmunol 2008;180:5771-5777



Early Acute Infection Late Acute Infection Chronic Infection

>

Development of pro-inflammatory response Development of host protective regulatory response
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Transforming growth factor 3

Ouo&uepeq 28 kDa, ouvtiBetal oe AavBavouoa popdn Kal evepyormoLe(Tal
QTIO TMPWTEACEC

[MoapayeTal amo povomupnva KUTToPO TTou €xouv evepyorolnBel armo LPS
Kol arto T AepdpokUTTOpO T OTIolar EXOUV evepyoTolnBel amo avTlyovo.
BloAoyLkeC OpAoELC:
® EEOPETIKA TTAELOTPOTIKEC QKO KOl 0TO (Lo KUTTapOo
® YUvBeon MpwIEivwy TNC e€wKUTTAPLAC BepEALAC ovatag (Y KOAyOVo) Kal
KUTTOPLKWV UTTOSOXEWV VLA TIPWTELVEC TOU OTPWLLATOC
® AyVELOYEVEDN
* Enayel tnv napaywyn Tregs (T puBuLotikwy Aepudokuttapwy)
° Avoltoré?\?\elL TOV TTOANQTAQOLAO MO TWV T AeUPOKUTTAP WY HETA amo OLEYEPON
amo pLroyova
® AvaoToAn TNG wplpavong Twv KUTTAPOTOEKWY T AeUPOKUTTAP WV
® AvaOTOAN TNG evepyormoinong tnc 6pAonc Twv HaKpoPaywyv
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Immunologic Networks
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The cytokine network

e 7

Macrophages (MPhi)
B cells (BC)
T helper 1 (Th1) cells
T helper 2 (Th2) cells;
T regulatory cells
Dendritic cells (DC)
Dendritic Epidermal T cell
Mast cells (MAST)
Natural Killer T cells (NK-T)

. Neutrophils (NEUT)

. Eosinophils (EOS)

. Basophils (BAS)

. Natural Killer cells (NK)

. Cytotoxic T cell (CTL)
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Biology Direct 2006:1:32



Cytokine chaos

“the network of interacting cytokines and
cytokine receptors is of such staggering
complexity that the long-term behaviour of the
system is essentially unpredictable”



can, by co-respondence, reinforce, oppose
and feed back on each other, both positively
and negatively, and we multiply their points
of connection through the degeneracy of
signalling and the pleiotropism of resaonse,
then we can begin to appreciate the
complexity of the networks that constitute
the immune system.

The immune system, in its basic reality, is a
collection of more-or-less connected
networks distributed over the entire body.

Irun R. Cohen The complexity alone inspires
awe.

[. Cohen. “Tending Adams Garden” (2002) § 124



