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ExtraideuTikoi 210)0I
Mera tnv mapouaiaan o E10IKEUOUEVOC Ba TTOETTE

Na yvwpicel Ta Bagikd a1ddia, Ta KUTTapd, Ta JOpIa Kal TOUG UNXavIoUouUg TTou

eUTTAEKOVTAI OTNV 10TIKEA BAGRN Kai atrokardaTaot).

Na karavorioel T onuaagia ¢ 01adIKaagiag yia Tn TTOBoYEVEID TWV PEUMATIKWY
VOO UATWV.
Na ptropei va utrodeicel TpoTTous BepaTTeuTIKAC TTAPEUBACNC KAl TO NXAVIOUO

Opaang Toug.



I2TIKH BAABH KAI A[TOKATALTALH
Mepiypappa
Ti gival kal TTwg¢ evepyoTrolgital?
[Tola Ta KUTTOPA KAl TA POPIA?
[Toia n KUTTOPIKA avTidpaan aTo stress Kal TTwE auTr ETTNPEACEI TOUC I0TOUC?

[Tola n TaBo@uaioloyia kal n onuagia Toug yia Tn voaneoTnTa Kal guvoanpotnTa

OTa PEUMATIKA VOO HATA?



Eicaywyn

[TAnBwpa Tapaydviwy armelAouyv TNV ouoloaTaadia Kal
OKEPAIOTNTO TOU OPYAVIGUOU

AvQAyKn ouykpoTnuévnG atrokpiaong atnv 10TIKA BAARN
Kal ETTOUAWGN TNE

H avayévvnon Twv I0Twv gival atravia (A.x Amap)

H eravopBwan —€mmouAwan Twv 10TWV gival n Jovn
O1£¢000C YIa TOUC TIEPITAOTEPOUC IGTOUC

2TEVI oUVEPYAaTia ECWKUTTAPIOC BePéAIOC ouaiag Kal
KUTTAPWV I0TWV- AipaTog e TN HETOAARNON pAKPO- Kal
UIKPOMOPiWV
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Mapadeiyupa: Avooiakn BAARn vegpou oto LEA

Avoaiakn avtidpaon Tutrou lll ( avoogoouptAéyuara, cupttAfpwua, T
KUTTOpA, B KUTTOPQ)

Mapaywyn peagoAapnTwy QAEYUOVAC
AvTtidpaaon veppou aTn PAsyuovN
EKTITWON veQpIKNS AsIToupyiag

AtrokaraaTaon Je ivwan

Exe1 o veppo¢ Adyo arn 1eAikn ékBaan ) tn ka@opilsl To avooiako?
To mapadeiyua tn¢ uaupng QUAnG



Neppitida Tou 2EA €1€poyeEvela aTnV EKPPACT KAl
TTOIKIAN aTTOKATACTOON

Class | Class V




AiaBaBuion Tn¢ €TIBOUANC aTOV OpYaVIOHO
MeiCovec kai EAGOO0OVEC QTTEIAEC OTNV oI0IoaTAdIA TOU
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Inducers == Sensors = Mediators = Effectors



E¢wyevn Kai evooyevi) BAATITIKG epeBiopaTa
a Inducers ==3» Sensors =9 Mediators = Effectors

Inducers

Cell derived

: » Signals released from stressed,
Tissue derived malfunctioning or dead cells
and from damaged tissues

* Endogenous crystals
* Products of ECM breakdown

Endogenous

Plasma derived

ECM derived



I2TIKH BAABH KAI ATOKATAXTAZH

Baoikoi MpwtaywvioTég



2 UVOETIKOC 10TOC: KUTTApa Kol ECM (EOQ)




)

r

Xovdpog Kal 00TA
OVO, OYPEKAVEG

Kuttapa kai ECM ( koAAay

HYALURONAN

Y I
IR s Sy
4 >, o S~ m
@Q G —
% %% : >
% ] Sm &
m b4
4 8 3
o
—ee @ o & “ @ —
.e P ™ & Pt
Telao et T T
ﬂ L.&.* T & I s o 5
m Y




IZTIKH BAABH KAI AlTOKATAXTAZH
Baoikoi MpwtaywvioTég

« KoTttapa

-OudeTePOPIAA, HOKPOPAY, EWTIVOPIAQ, AILOTTETAAIN, OITEUTIKO KUTTOPO

-KUtTapa 1IoTWV (TIONAIOKA, HETEYXUHOATIKA)
* MeooAapntég: MetrTidia

-Auénrtikoi rapdayovreg (CSF,GM-CSF, PDGF, TGFB, BMP, OPG, epuBpotrointivn,IL-3)

-AvooopuBuIoTIKES KUTOKiVEG IFN-y, IL-2,4

-Npo@Aeypovwdeig kutokiveg (TNF-a, I1L-1,6,8,12,17)

-AvtipAeypovwdeig kutokiveg:IL-4,10

-LUNTTARPpWHa, o0oTHUA TTAENS
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air macrophages

Inflammatory macrophages

Critical window of
Neutrophil/Macrophage interactions

+ J

1-2h 5 days 2-3 weeks
Injury Repair
Hemostasis Inflammation Resolution and Proliferation Remodeling
Platelets Neutrophils swarming anti-inflammatory Macrophages  M(IL-4),
recruitment Phagocytosis Cell proliferation ECM remodeling

Pathogen clearance ECM deposition wound contraction



Alternative activation:
IL-4 IL-13, IL-10, TGF-B

Classical activation:
TNF.a, IFN-y, PAMPs, DAW:




IZTIKH BAABH KAI AlTOKATAXTAZH
Baoikoi MpwtaywvioTég

* MeooAapntég: Mikpa popia.
-[poidvra apayidovikou oééog, mapaywya oéuyovou,
oéeidio adwrou, ayyElodpATTIKES AUIVES.
Conpgtive Tissue

* MpwtoAuTiKa Ev{upa Kal avaoTOAEIG:

-uerarrompwredoec, (koAMayevaoes,  ADAMS)

Cartilage

-, TTOWTERTEC OEPIVNG (TTAQTLIVOYOVO, IGTIKOC

Tapayovrac, oupokivaon)



Mapadeiyua:

Amodounon ECMC KoAAayovou kai mpwroyAukavwy Twv
apbBpwoswv

[po-@Aeyuovwdng kuttapokive¢ TNF, IL-1 ammd kuttapa 10Twv ) ToU AiJaTtog
(kutTapikf d1RBnon 1I0TWVY aToé TO AIJA)
Evepyotroinan JETAAOTTPWTEIVOOWY KAl TTIPWTEATWY

ATIOKOTI) AYYPEKPIVWY aTTO TO KOAAQYOVO.



KataoTtpo®n Kal amokataoTaon Xovopou

2UoTaoT): XOVOPOKUTTOPA, KOAAOYOVO, TTPWTEOYAUKAVEGS KOl AAAES
YAUKOTTPWTEIVES

KUpia mpwTteoyAukavn i aypekAvn n oTroia Tapoucia UAAOUPOVIKOU 0EEWS
OeopeUEl vEPO KAVOVTUS TO XOVOPO TTI0 AVOEKTIKO 0T POPTION.

AidoTraon a1rd TPWTEIVACES TTOU EKKPIVOVTAI EITE OTTO TO XOVOPOKUTTOPA OTNV
00TE00PBPITION €iTE ATTO XOVOPOKUTTOPA, UMEVOKUTTOPO KOl GAEYHOVWON
KUTTOPO TOU 0pBpIKOU Upéva.

O1 ayypekaveg avtikaBiotavrar EUKoAa 61 OMwWS T0 KOAAayovo

Au¢ntikoi Tapayovreg TGF-B kai Bone morphogenic proteins (BMP), digyeipouv
TN ouvOeon ECM atrd Ta yovopokuTTOpQ

H dpdon Toug emnpealeral amwd AAAEG ouaies OTTWS OPUOVEG, KOPTIKOEIDN,
TPOOTAYANTIVES N PETIVOEIDN).

O TGF-B dieyeipel Tn ouvBeon ECM ko avaoTéAAel T S1G0TTOON TNG



Osteoarthritis

Healthy OA Lateral OA
cartilage Lateral aspect following loading

J:ﬁagm fibril 4 matrix degradation |, storage modulus
 extrafibrillar water 4 resistance to swelling | resistance to cracking
aggrecan unit on T water content 1 surface roughness

HA backbone



KataoTpo@n Kal aTroOKATACTOON 00TOU

2uotaor): OoTeoBAAOTES KOl OOTEOKAAOTEG O€ IKPIWHA (MATPA) EQAAATWHEVOU
KoAAayovou

Mpo@Aeypovwdeig kuttokiveg (IL-1, TNF, IL-17) au¢avouv tn cuvBeon TPpWTEIVAOWY
atd Toug ooTeEOBAGOTEG/KAAOTEG KOl avaoTEAAOUV T 0UVOEGN KOAAayOVOU

O RANK-Ligand mrapayerai améd T KUTTapa Kol 00TEOKAAOTEG TOU 0PBPIKOU UpEVQ
Kal OIEYEIPEI TO OXNMATIONO TTOAUTTUPNVWY OOTEOKANOTWYV

H evepyotroinon Twv 00TEOKAAOTWY dnUIOUPYEi 0OTIKES D1aBpwaoElg

AvaoTtoAn Tng 6paong Tou RANK-1 amréd tnv ooteompwroyepivn (OPG,
decoy/d0Awpa receptor)

AvTicwpaTa KATa TNG AVTIOKANPOOTIVNG avaoTEAAOUV THV OTTWAEIN 00TOU OTNV
OOTEOTTOPWON
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Pre-osteoclast Mesenchymal cell

(pre-osteoblast)

Lining cell Osteocyte

Osteoclast
Osteoblast

Nature Reviews | Disease Primers
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TevovTiTida, evBeooTTadeIa, UNXAVIKO OTPEC
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Fig. 1| The anatomy of tendons and ligaments in the peripheral and axdal skeletons. a| A macroscopic overview of

a Microscale mechanical force b Macroscale mechanical force

Collagen fibees Peripheral skeleton Axial skeleton
Tension 'mfbn
A
Compengtion

Hydrastagic




TevovTiTida, evleootradeia, TEvovToKUTTAPA

Mechanical stress Myeloid cells and

pro-inflammatory cytokmes(

Paracrine signalling to
adjacent tenocytes
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Fig. 3| Proposed tenocyte response mechanisms to mechanical stress.  activated via post-translational modification to induce the expr



21TovOUAoapOpITIOES
Zuvouaouog S1afpwaong Kal 00TEOTTAPAYWYNS
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Various pathways may lead to elevated IL-23 expression.! Sherlock et al. have shown
that IL-23 can activate resident T cells within the enthesis.?

HLA, human leukocyte antigen; UPR, unfolded protein response.
1. Lories RJ, Mclnnes IB. Nat Med. 2012;18:1018-10109.
2. Sherlock JP et al. Nat Med. 2012;18:1069-1076.
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2uaTtnuarikr akAnpuvan: EvdodnAio, avogokutrapa, IvopAaaTng
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Mopiakoi Mnxaviopoi: utrocia, TGFf, ECM, evdoBnAivn
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Figure 3 | Molecular mechanisms of fibroblast activation in systemic
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multiprotein signalling complex composed of FAK,SRC; MEK,
integrin-linked protein kinase (ILK), RHOA and F-actin'®. Moreover, the



OepaTTEUTIKA aVaOTOAA
Avoa1aKO, ayyelako, ivwan

Table 5 | Selected clinical trials in systemic sclerosis

Therapeutic Mechanism of action Trial status

agent

Interstitial lung disease

Mycophenylate Immunosuppressive Ongoing randomized trial versus
maofetil cyclophophosphamide (SLS 1)
Pirfenidone Anti-fibrotic Open-label safety trial completed
Palmolidomide Anti-fibrotic Open-label safety trial in progress
Owverall disease

Fresolimumakb Anti-fibrotic (TGF-specific antibody)  Open-label safety trial completed
Rilonacept IL-1 inhibitor Randomized trial in progress
Tocilizumakb IL-6 receptor-specific antibody Randomized trial in progress
Abatacept T cell activation inhibitor Randomized trial in progress

TGFR, transforming growth factor-j.

ClinicalTrials.gov
identifier

NCT00883129



Signalling

molecules

Intracellular
signalling
pathways

ECM

interactions

OePaTTEUTIKA AVATTOAN
AvoC10KO, ayyeIako, ivwan

Cellular mechanisms
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cytokine or growth mediator mediator
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Fiqure 7 | Putative therapeutic targets in svstemic sclerosis. The desian of new therapeutic interventions will rely on a



Inflammation in its classical definition is a response
to infection and tissue injury



Components of acute and chronic inflammatory responses
1. Blood cells/proteins 2. Blood vessels ( endothelium) 3. Extracellular matrix : cells proteins

CONNECTIVE
TISSUE
CELLS

Smooth
muscle

VESSELS

Endothelium

Basement
membrane
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TISSUE i T e S
MATRIX NN 29900050 Gosow bl Nt
Elastic fibers Collagen fibers & Proteoglycans ®

Major events : (1) Vascular dilation and increased blood flow (erythema and warmth)

(2) extravasation and deposition of plasma fluid and proteins (edema),
(3) leukocyte emigration and accumulation in the site of injury




Normal Glomerulus Glomerulonephritis

Intra-glomerular inflammation :recruitment of leukocytes, and activation
and proliferation of resident renal cells.




Inflammation especially chronic inflammation results in
tissue injury and loss of function
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The inflammatory pathway involves several components

Inducers, sensors, mediators, effectors



a Inducers === Sensors == Mediators == Effectors

Inducers

Cell derived

» Signals released from stressed,

Tissue derived malfunctioning or dead cells
and from damaged tissues
Plasma derived * Endogenous crystals
* Products of ECM breakdown

ECM derived



Table 1| Examples of inflammatory pathways

Inducer Sensor Mediator Effcctors
Lipopolysaccharide TLR4 TNF-a, ILl-6and PGE;  Endothelial cells, hepatocytes, leukocytes, the hypothalamus, and others
Allergens IgE Wasoactive amines Endothelial cells and smooth muscle cells

Monosodium urate crystals and calcium MNALP3
pyrophosphale dihydrale cryslals

L1

Endothelial cells, hepatocytes, leukocytes, the hypothalamus, and others

Collagen Hageman factor

Bradykinin

Endothelial cells and smooth muscle cells
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Homeostatic State Para-Inflammation
| |
I | I |
Degree of Deviation
L ) L J
| |
Stress Response Inflammation

FIGURE 1. An Inflammatory Spectrum
An inflammatory response is an extreme end of the spectrum that ranges from homeostatic

state, to stress response, para-inflammation, and finally, inflammation.



Origin and physiological roles
of inflammation

Ruslan Medzhitov'

Inflammation underlies a wide variety of physiological and pathological processes. Although the pathological
aspects of many types of inflammation are well appreciated, their physiological functions are mostly
unknown. The classic instigators of inflammation — infection and tissue injury — are at one end of a large
range of adverse conditions that induce inflammation, and they trigger the recruitment of leukocytes and
plasma proteins to the affected tissue site. Tissue stress or malfunction similarly induces an adaptive
response, which is referred to here as para-inflammation. This response relies mainly on tissue-resident
macrophages and is intermediate between the basal homeostatic state and a classic inflammatory response.
Para-inflammation is probably responsible for the chronic inflammatory conditions that are associated with
modern human diseases.



To xpovio stress oToUG 10TOUG (AOYW OPTNPIOKAG UTTEPTOONG, UTTOIAG,
utrepyAukaipiag, utrepoupixaidiag, auvgnong Twv pi{wv, Tou ofuyodvou, evamrobeong
Aitroug) evepyotrolei Ta HAKPO@Aya TwWV ICTWV TPOKOAWVTAG XOUNARG Evraong
QAEYHOVH]  XWPI§ OUCOWPEUOT  AEUKOKUTTAPWY KOl  TPWTEIVWY  TAGOUATOG
(TrapagAeypovi)



Inflammation is a tissue stress response

-tissue stress response ( low grade
inflammation, para-inflammation)

Stressed or Damaged or

- full blown organ ( classical) or systemic B malfunctioning infected
inflammatory response ( septic shock) . m. P -
Classical, clinical evident inflammation < > <A >
involves two types of signals.

Excessive tissue injury alone with
extensive host cell necrosis may by
InterpretEd as accompanled by InfeCtlon Homeostasis Para-inflammation Inflammation

- One reporting injury and the other
i nfeCtiO n. ;zsck:jpr::;ent o @




The Nosology of Inflammation in Humans

Exogenous inflammation vs endogenous inflammation and associated diseases

-Exogenous inflammation-associated diseases:

- infections

- allergens

- toxic exposure: drugs, chemicals, pollution, smoking,
- nutrients: gluten, cholesterol, glucose

-Endogenous inflammation: Auto-inflammation vs autoimmune inflammation

- Auto-inflammatory diseases: Diseases of innate immunity
- Autoimmune diseases: Diseases of innate and adaptive immunity



I2TIKH BAABH KAI A[TOKATALTALH
Mepiypappa
Ti gival kal TTwg¢ evepyoTrolgital?
[Tola Ta KUTTOPA KAl TA POPIA?
[Toia n KUTTOPIKA avTidpaan aTo stress Kal TTwE auTr ETTNPEACEI TOUC I0TOUC?

[Tola n TaBo@uaioloyia kal n onuagia Toug yia Tn voaneoTnTa Kal guvoanpotnTa

OTa PEUMATIKA VOO HATA?



Kupia Znpeia

Karaotpo@n Tng e§wkutapiag Bspeliou ouoiag 1oTwv (ECM) atrd mpwredoeg
O1 mpwTEdoES TTAPAYOVTOl WG TTPODPOMIKA HOPIN KO OTAV EVEPYOTTOIOUVTAI
ATTOKOTITOUV MEPOG TOUG Kal EAEUBEPWVOVTUG TO EVEPYO HOPIO

[MoAAG KUTTOPO TTOPAYOUV HETAAOTTPWTEIVACES OTAV EVEPYOTTOIOUVTAI OTTO
TPOPAEYUOVWOEIS KUTAPOKIVES (XOVOPOKUTTOPA, OOTEOTTAADTEG,
00TEOKAAOTEG, IVOBAACTEG, UMEVOKUTTOPA)

Karaotpogn tng ECM atrd Ti¢ TpWTEAOES

Kutapokiveg Kol augnTikoi TrTapdyovTeg augavouv Tnv amrodounon Kai
peiwvouv T ouvBeon ECM (IL-1, TNFa, IL-17)

Mepikoi au¢nTikoi Trapayovreg augavouv T rapaywyn ECM kai digygipouv T
TTapaywyn avaoToAéwy Twy Tpwreacwv (TGF-B, IGF-1, BMP, OPG)



