HOJIOTHja KOXKe U
€3MBHOI TKUBA

Cucremcke 00JJeCTH BE3UBHOTI
TKHBA



npeaaBamba

(pr3HOJIOTH]a KOXKE M BE3UBHOT TKHBA
HMCTEMCKE 00JIECTH BE3UBHOTI TKHUBA:
— Peymaronaau apTpuTHc
— CepoHeraTuBHE apTPONATH]E
— CHCTEMCKY €PUTEMCKH JIYITYC
— AHTH(DOC)OIUIUIHNA CHHIPOM
— CucreMcKa ckiepos3a
— CjoerpeHoB CHHIPOM
— [lomumuosuruc, JlepMaToMuO3UTUC
— CHCTEMCKH BACKYJIMTUCH



pras, noBpmuae 1,5 10 2 nf, KOj1
PaIIkOCT OpraHu3Ma oOff OKpYKembha U
OJI CIIOJbAIIIBUX YTHUIIA]a

JeTHO Ca aKIECOPHUM CTPYKTypama, IJIaKOM, HOKTOM,
3HOJHHM H JIOJHUM >KJI€3/laMa YMHHM 110KPOBHI
(MHTeryMeHTapHH) CUCTEM



Cno/balimbu CJ10j KOXKE
CKBAMO3HOI enuTe

4 Tina heanja:

o —HIpOJAYKY]y KEPATHH, IIPOTEUH CA ITPOTCKUBHOM
)CTO ITOBE3aHU JIE3MO30MHMa, ITOTUYY M3 0a3aJHOT Clioja,
DAHO C€ JIEJIC, MPEMa CIIOJhAIIEM JIETY TTOCTA]y
HA30BAHE.

—€MHTETHUIIY MEJIaHWH, HaJAyOJbH CJ10] eNuIepMHUca

—HOTUYY U3 KOCTHE CP>KH, aHTUT'CH
npe3eHTtyjyhe henuje

—Ha CII0Jy CNUAEepMHca U JePMHUCa, CCH30PHU
penenTopu
 CuojeBu enmugepmuca:
— Stratum corneum
— Stratum lucidum
— Stratum granulosum
— Stratum spinosum

— Stratum basale (germinativum)



Enunaepmuc

Copyright € 2002 Pearson Education. Inc.. publishing as Banjamin Cummings.



Jepmuc

* boraro uaepBucaHo u
BaCKYyJIapHU30BaHO
* Cagpxu (hoauKyIe ajIaKe,
3HOJHE U JIOJHE XKJIE3]IE,
auM(dHE CYJOBE U CEH30pHE
pelenTope
 JIBa cioja aepmuca:
—eaapKu
AepMaJTHe Tanuie, KarnujaapHe
netsbe u Meissner-ose
KOPITYCKYJIE

I'ycCtoO BC3HMBHO TKHBO

Hair shaft

Pore

Dermal papiilae
(papillary layer of dermis)

L T 2L Meissner's corpuscle
_'.'-J &
g
! ]

Epidemmis— =

Free nerve ending
A Vﬂamular layer of dermis
>4 Sebaceous (oil) gland

Dermis | #80 *—— Arrector pili muscle
| 3 L Sensory nerve fiber
|\ S5——=—f——Ecciine sweat gland
W8 i Pacinian corpuscle
®
Hypodermis | ¢ I | '\ Arery
(supedicial | T/ i Vein
fascia) [ ] s \
Heir oo I_-' , \— Adipose tissue
Hair follicle —/

Eccrine sweat— Root hair plexus
gland

Capynght © 2002 Paarson Education, Inc.. pubbshing as Benjamif Cummings



HKIIM]e KOXKe

cKa Oapujepa —aeeH3UHU
oJiolka 0apujepa —Langerhans —ose henuje u
Makpodare

* @usnuka 0apujepa —HEKE CYIICTAHIIC MPOIa3e
(JIMIUaW, OPraHCKH pacTBpayd, COJIN TEIIKHX
METaa)

* Tepmoperyaanuja —3HOJHE KJIE3/1€, KPBHU CYI0BHU
* Cen3opHa ¢pyHKIHja

* Mertab6oanuka ¢pynkuuja —Buramun D

* Pe3epBoap kpBHu

* ExckperopHa pyHKIHja



1 MeXaHU3MH
JKHUX IPOMeHAa

IDHE U CEKYHOAapHe KOXCHe Jie3uje

OCHOBHE KapaKTepPUCTUKE KOKHMX JIe3uja:
— JIucTtpuOyIinja KOKHUX €pyIIrja

— Twun npumMapHUX WK CEKYHJIApHUX Jie3uja

— OO0JuK NojeANHAYHUX JIe3H]a

— Pacnopen (oOpa3air) mo Kome ce jie3uje jaBjba]y

* [Ipeno3naBame, aHAIIM3UPAKHE U TIPABUITHO
MHTEPIIPETUPAE KOKHUX JIE3U]a |€ Sine qua non
oepmamoJiouiKe Oujaznose



KAPAKTEPUCTHUKE IITPUMAPHHUX
JIE3UJA

MAKYJIA

JenHomM4yHa mpoMeHa 00je uiu
KOH3UCTEHIIM]€, qujamerpa <2 cm,
y PaBHH OKOJIHE Koke. He Onenn Ha . o
nputrcak. [lera je mpororui :
NUTMEHTHCAaHEe MaKyJle.

ITAIIYJIA

Mana uBpcTa jne3uja, <0.5 cmy
IUjaMeTpy, M3IUTHyTa U3Ha/
MOBPIIIMHE OKOJIHE KOXKE M CTOTa
najgnabuiiHa (3aTBOPCHU
KOMEIOH KOJT aKHH ).




eng. PATCH

Bennka (>2 cm) paBHa nesumja

KojJa ce 1o O0O0Jju pa3iuKyje y
OIHOCY Ha OKOJIHYy KOxy. On
MakKyJjie c€ pa3jMKyje caMoO IIO
BEJIMYMHU. BUTHIHTO.

IJIAK

Bemuka (>1 cm) u3aurayTa jie3uja
paBHE MOBPIIUHE,; MBUIIE MOTY Aa OyIy
HUCTaKHYyTE (IICOpHjas3a) Uiu a ce
MOCTEIEHO CTaIajy ca OKOITHOM
kokoM. Ilcopwujaza.




IJINK

N3nurnyra, epureMaro3Ha
naryyia Wik Ij1akK, Koju
HacTaje ycieJ KpaTKOTpajHe
BazoauiaTaiyje u nosehane
IPOIYCT/BUBOCTH KPBHUX

HOJIYJIA

Beha (0,5-5,0 cm), uBpcra
Je3uja M3OUTHYTa U3HA]
MOBPIIIMHE OKOJIHE KOXKE.
Paznukyje ce y olHOCY Ha
HarryJly caMmo Ha OCHOBY
BEJIIMYMHE




TYMOP

Uspcra, u3auruyra
u3paciavHa Beher
aujametpa ( >5 cm).

BE3UKYJIA

Mauta, Teynomthy
ucnymeHa je3nja, <0.5
CM, U3UTHYTa U3HA]
PaBHU OKOJIHE KOXKE.
TeuHoCT je yecTo
BU/IJbUBA.

Xepnec nHPeKIuja.




BYJIA

Teunomhy ncnymena,
U3JUTHYTA, 4ECTO
npo3upHa je3uja ( >0.5
cm). Ilemdpuryc.

IHYCTVYJIA

Be3ukyna ucnymeHa
JeyKouuTUMA. AKHE,




KAPAKTEPUCTUKE CEKYHAAPHUX

JIE3UJA

EKCKOPUJALINJA
(OTPEBOTHHA)

JIuHeapHe, mubaTe epo3uje
KOJ€ MOTY OUTH TIOKPHBEHE
KPYCTOM, a N3a3BaHE YECTO
qeriameM

EPO3UJA

['youTak enuaepmuca oe3
yIIOpEeIHOT olTehema
aepMuca




ATPODPHUIA

CredeHu ryOUTaK CyIICTaHIIE,
yierayhe ca MHTaKTHUM
enuaepMucoM (atpoduja nepma) u
cjajHe Habopane je3uje (arpoduja
enuIepMa)

OXUNJbAK
[IpomMeHa y KOXKH yClIeT TpayMe WA
MH(IaMaluje: epUTeMaTo3He,

XHUIIOIUT MEHTHCAHE,
XUIICPITUTMECHTHUCAHE

YIJIKYC

[ 'yourak enuaepmuca u
HaJMamE JEHOT JAeia
npunaaajyher nepmuca



HUudaamaropHe 00J1ecTH

KO7K€
KOHTAKTHU JJEPMATUTHUC

AJlepreH WM upUTalMja KoxKe HacTajia
yCJEJ X€MH]JCKOT MJIM MEXaHUYKOT areHca \X
AJIEPTHjCKH 1ePMATHTHC -
Metanu, Ko3meTtuka,

CanyHu, XeMmuKaluje é' //
buibke =

* Peaknuja npeocersbuBocTH |V THHA
HACcTaj€ IpH IIPBOM M3JIaramwy CyICTaHIlaMa

» Patch-esu, miakoBu, mpBeHMITIO, IPYPHUTYC u
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Maturation +
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YPTUKAPUJA

*AHAQUIAKTHYKH THII IPEOCET/bUBOCTH
(IgE mocpenoBano ociodahame
XHCTAMHUHA) WM aHAPUIAKTOUTHA
peakmmja, Koje MOT'y 1a IIOKPCHY:
IIkospke

—Jaroje

—JIexoBM (acIUpUH, NEHUIIWIIVH )
—VIHTECTUHAIIHY TTapa3UTH

—@U3UYKY areHcH, XjaajgHoha wim TomioTa

*Ocno0oheHn XuCTaMHUH JOBOIU J10
epyNirje YBPCTHUX, U3IUTHYTHX IUIMKOBA HA
KOXXH, I10 YNTABOM Ty, IPYyPHUTYC

*JIapuHKC - Temkohe npu aucamy



ATOIINJCKU AEPMATHUTUC (Eczema

| THII peakiuje
NPeoCceT/bUBOCTH (MMOBUIIIEHA
KoHleHTpanuja IgE y xpBn)

* YecT kop Ae1ie, jaBjba Ce 1 KoJ
OJIpacinx

* Bnaxkne nge3uje, HPBEHUIIO,
BE3UKYJIApHE IIPOMEHE Ca KpycTama,
npaheHo cBpadbom

* Kox ocoba ca npeIncIio3uinjom
npeMa ajepryjCKuM CTambuMa
(QIEprujCKu PUHUTHUC, ACTMA)




Nonlesional skin Early lesions/acute Late lesions/chronic
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IHCOPUJA3A

XPOHUYHO 3aMMAJbEHCKO 000JbCHE
KOXK€ HETIO3HATOT y3pOKa
(ayTOMMYHCKO)

IToBehana nponudepanuja henuja
JOBOJIM 10 3aJic0Jbama JepMuca u
enuaepMuca

MMyHCKH ME€XaHW3MHM, aKkTuBanuja T
mumdoruta (Th1/Th17), anturen
npe3enTyjyhux heauja (LC),
NPOAYyKIMja IIMTOKHWHA KOJU
WHAYKY]y ToBehany mnpoiudepanu]y
1 U3MEHhEHY AudEepeHIH]an]y
KEpaTUHOIUTA

[Taryse v mIak, MOKpUBEHE
CpeOpHACTUM JbycCHama



NHdekuuje Koxe
BAKTEPUJCKE NUHO®EKIIUJE KOXE

HEJYJIMTUC (Erysipelas)

 [lemynauTuc je HHQPEKIH]a JepMuUca U
CyOKyTaHOT TKHMBa, 0OMYHO MOCJIE
noBpeae, GypyHKya WIH yIKyca

 V3pounuk Hajuenrhe Staphylococcus
aureus mwim 0eTa-XeMOJIUTHUYKHA
CTPEIITOKOK

e JIO®BU EKCTPEMUTETH

* IlpBeHuso, oTok, 001



NHpexknuje Koxe
BUPYCHE NTHOEKIIUJE KO’KE

XEPIIEC (Herpes Simplex labialis)

» Herpes Simplex HSV-1 je najuemrhn
y3pOYHUK KapaKTEPUCTUUHUX IIPOMEHA KOje
Ce M0jaBJby]y Ha yCHaMa U OKO BbHX

* HSV-2(renurannu xepuec) Moxke 1a oyue
Y3pOUYHMK OpaJHUX JIC3H]a.

* YecTe cy MmemraHe UHpeEKIHje

* IIpumapHa nHdeEKIja MOXKXE OUTH
aCHMIITOMATCKa, BUPYC OCTaje y JATCHTHO]
(dbopMHU Yy CEH30pHUM HEPBHUM TaHTJIMOHUMA
TPUTreMHUHAIHOT HEPBa

* Bupyc Moxe 1a ce peakTUBMpa Kaja Jaje
IIPOMEHE Ha KOKHM Y BUIY UBPCTHUX BE3HKYJa



Tymopu koxe

CKBAMO3HHU KAPIIMHOM KOJKE

* CKBaMO3HHM KapIIMHOM KOXKE €
0e3001aH MaJINTHUA TYMOP
enuiepMuca

* M310XXEHOCT CyHUYEBUM 3paluma,
IJIaBHU (DAKTOP pU3MKA

* Jle3nje ce Hana3e Ha MECTHUMa TIE j€
KO)Ka HaJBUIIIE U3JIOKEHA, JIUIIE U BpaT

e [lymraun umajy Behy HHITUISHITY
1ojaBe CKBaMO3HOT KapIMHOMA Ha
I0H0] YCHU U YCHO] AyILJbHU



Be3uBHO TKUBO

Perlecan

4

Type IV collagen

b

Laminin

Entactin



HOI' TKUBA

TaHUM U XPCKaBUYaBUM
1 TPYITY MOTIOPHUX TKUBA

— heanje (pukcHE 1 MOOHITHE)
— BJIAKHA
— Mehyheaujcka cyncranma

* BJIaKHA U MehyhenrjcKka CyIcTaHIa YMHE
Mmehyheaujcku maTpukc



BO - IMoJAcJ1a

30Ba1H0 (MapaJeIHu CHOIIOBU KOJIareHa) y
Bama, allOHEypo3aMa 1 JIMraMEeHTHMa

HCOPraHn3oBaHO (I‘YCTO HCIIPCINICTAHA KOJIAI'CHA

BJIAKHA y MEPUOCTY, KOXKHU M (paciydjama)

- Pacipecnro: gudysHo pacmopelheHo Kao
MHTEePCTUIIN|CKO TKUBO UIHA CTPOMA Y
BUCIICPAIHUM OpraHruMa



HA MATPUKC

211114 Y KOJY CY YPOHCHHU
1 B€3MBHA BJIAKHA.

HTEPCTUILIUCKE TEYHOCTH
— NMPOTEOrJINKAHA
* [lporeoriimkany —MPOTEHHCKO je3rpo BE3aHO

3a rnKo3amuHorankane u Ha apyrom (N)
Kpajy 3a XHjaJyPOHCKY KHCEJIUHY



Bes3a uzmelhy mehyheaujcke cyncranue u
heujcKor mUTOCKEJIETA

FIBRE COLLAGENE

i I p— .
\‘\‘\ |
FIBROHECTINHA
Integl’in EECETTOEREL
FIBEOHECTINA

TALITNA

CITOSCHELETRO VINCULINA

ACTINA

CITOPLASMA



Y byackoMm opraHusMy je HaheHo 28 TUIIoBa KojarcHa

Nurepcrunujexu (I, 11, III)
KoJgaren 0azaane memoOpane (IV, V)

THUII I je HajpacnpoctpameHuju (90%) 1 IpETEKHO C€ HAJIa3HU Y KOXKHU,
T€TUBaMa U JUTaMEHTUMa, KpBHUM CYJIOBUMa, KOCTHUMA, ajly ra Takohe
MMa U y JICHTHHY M LIEMEHTY 3y0a.

THUII II ce Haa3u y XpCKaBUIIU

TUITIII ce Hanasu y KOXHU, IUTaMEHTH, KPBHUM CyJ0BUMa (4eCT
3aJ€JIHO ca TUIIOM |) M yHyTpalimbuM opranuMa (JIMM(MHU CUCT
myha....)

TUITL IV ce Hanazu y 0a3zaiiHO] MEMOpPaHW MHOTHX TK

THII V ce Hanasu y nnamneHTu, Kocu, 1epMO-€Iu
CKEJIETHUM MUIInhuMa

Hajopxu metaboim3aM KoJiareHa je y
y IEPUOTOHLHUjyMY.



HacJuaeanu nopemehaju y meradoausmy
KoOJIareHa

Osteogenesis imperfecta

Hacnehyje ce yrmaBHOM ayTO30MHO-JTOMHUHAHTO

Myrtanuja resa 3a tun | konarena
Kapakrepuiiie je octeonenuja (KpTe KOCTH ca HacTa

[IpomeHe Ha 3yOuMa: IEHTHH JOIIET KBAJIUT
TaHKH, 3yOHa TJiel) ce JIoMH 1 3yOHa Iy



HacJuaeanu nopemehaju y meradoausmy

KoOJI1areHa
Mapghanoe cunopom

Hacnelyje ce ayro30MHO-pEIIeCUBHO
Myranmja rena FBN1(Ha gyrom kpaky xpomo3oma 15) 3a CHHTE3y

(ubdpunrHa [ (rMUKONPOTEHH KOJU BE3Yj€ KAIIA]yM) OBE3aH ca
€JIaCTUHOM Y KOXKH, a0pPTH, IEPHUOCTY.

ITopemehaj Buaa (nuciokaluja O4HOr COYMBA)
AHeypu3Ma aopTe

IIpomeHe Ha ckeleTy (apaxHOJaKTUIIN]a, BU
KHU(POCKOIM03a, BUCOKO IOTCKO HEIle)

IIpomeHe Ha 3yOuMa: yCKa BHJIM
3y0a



HacJuaeanu nopemehaju y meradoausmy
KoOJIareHa

Xomouucmunypuja

Hacnehyje ce ayro30MHO-pEIIECUBHO

AKymynaiyja XOMOIIMCTEHHA KOJU HHXHOUpPA TU3UI-0OKCUIA3Y
PEMETH CTBapame KojareHa y MehyhenujckoM mpocTopy

ExTonuja ouHor counBa

ApTepHjCKe U BEHCKE TPOMOO3€
ExcTpemMureTy Cy U3y)KEHU U TaHKHU
MenTtanHa perapaanmja

IIpomeHe Ha 3yOMMa: TOTCKO HE
HU3PAXKEHO [IPBEHUIIO 3UTOM



Creuenu nopemehaju y meradosimsmy
KOJIAT€HA

Ckopoym

Henocrarak ButamuHa 11



HCKAa KMCeAVMHA)

IT je xuapocoayOmnanu BUTaMVH

OpOMHCKa KIICeAlHa je AepyBaT XeKCco3e

* pytaMuH LI je y TKMBNMa nipuicyras y
peaykosaHOj popmn. OBa popMma je caadbo
AVIy310ONAHa, 300T TOTa je MHTpalleAyAaHa
KOHIleHTpaluja ButamuHa LI seha oxo 30 niyra

* IpoLlecy OKCHAaIVje MHaAKTUBYPajy ButaMuH L]

* CKOpOYT je D0zecT Koja HacTaje 300r HegocCTaTKa
BuUTaMmHa 1]



a0oAaMm3amM

Ore >KMBOTUILCKE BPCTe CUHTETUIIY
BUTaMMH L1

 pytaMuH L ce Op30 ancopOyje 13 nipesa 1 He
CKAQAVIIITH Ce y TKUBUMA

« puTamMui 1l 1 merosu meraboanuru ce
N3Ay4dyjy nyrem Mmokpahe



TamMumHa L1

By KoJareHa(HIIp. 1y» €HJI0TeNa),
HA U 3yOHe myJime.
XUJAPOKCUJIAIM] U TIPOJIMHA U JTU3UHA

aBajyhy Tako CUHTE3y KoJlareHa

 oBehasa anncopnnyjy reoxba, creapame
depuTIHA, peKOHBEP31jy METXeMOTA001Ha y
XeMOTI100MH

* popMupame akTuBHe popMe (PoaHe KceANHe

* CIIHTe3a KapHUTVHA KOjU je HeOIIXOAaH 3a popMupame
ATII



TamimHa L1

Ha (X1apokcuaanyja TpunrodaHa)
OHa (TAMKOKOPTUKOVAN)
mAanyja AonaMmuHa y HopaapeHaAH

JKaH aHTMOKCHMAAHC

® 11000/bI11aBa MMYHCKM CTaTyC

v cTMyAnIIe cTBapame AuMQOoInTa
v'mosehasa cuHTe3y aHTHUTE
v'1000bIT1aBa XeMOTaKCy HeyTpoduaa
v'mosehasa daronutay heanjcky akTuBHOCT



KoAn4yHa BurammnHa Ll je oko
€BHO 3a 0gpacae ocode (TepmoaaduaaH,
aH 3a 3aMp3aBarbe)

* jy>KHO Bohe, 3eaeHO nosphe, napaaajs,
KpoMIIUp cy Ooratu ButTaMyHOM L]



HaKOH 3 110 4 Mecela)
OCT, MaJIaKCaJIOCT U JIeTapruja

a MH(pEKIrjama
MeHe Y YCHO] AYIL/bI:

- [IeTexyjalHa KpBaB/betba Ha CAY30KOXKU

yCHe AYIL/be VI TVIHIVIBA, YALlepaliyje

-ropemMehaj y crBapamy KoAareHa 40BOAU

AO pasrpajibe IepruOAOHTAAHNX BAaKaHa,

mTo je mpaheno kaahemweM u cnagamem 3y0a

KacHuje ce passujajy: xemoparmja, ocTeonnoposa

I aHeMMja



CTH BC3UBHOI

AKTCPUIIIEC (0.1 U 3A11A/LCHS 0
BE3UBHOI TKHBA

4Hj€ C€ HA3UBA]y.

CHCTEMCKe ayTOUMYHCKeE 00J1€CTH

* Peymarcke 0oJ1ecTH

© Honarenoze ‘collagen-vascular diseases™

Etnomnarorenesa:
* Ilopemehaj ¢pyHKIM]E IMYHCKOT CUCTEMA

* IMyHCKH OArOBOp YCMEPEH IIpeMa
MOJICKYJIMMa COIICTBEHUX TKUBa/OpraHa



ETHoJI0rMja cuHcTeMCKHX 00J1eCTH
BC3UBHOI' TKHBA
* HenoBoJbHO pa3jaiimbeHa (FeHETCKa

npeaucno3nuimja, okugad ???, mopemehaj y
(YHKIIMOHHUCAakhy UMYHCKOT CHUCTEMA...)




MCKHX 00JiecTn
HOI' TKHBA

lipeoceTsbuBOCTH (Tpchy THm,
€HBE UMYHCKHX KOMILICKCA,
najbemhe,...)

© A VionmynocT (MMYHCKH OATOBOP YCMEPEH
[IpeMa COICTBECHUM henrjamMa u
MOJIEKYJIMMA...)



HNMyHCKa peryJjanuja 1 ayTOUMYHOCT:
NUTakE PaBHOTEKE (Oamanca)

Cytokines (IL-10) A
«CD28/CTLA-4 y'r
*Treg o"ﬂq

A A ! XNo
. “ o). AKTHUBHMIIIYhH cHrHAIH
*MHC-IIl peptide
I-Cytokines (IFN-y)
-CD40/CD40L
-CD28/CD80,86
T-bet TF

1 Nuxnoumyhu curunaan




X CUCTCMCKHUX
JUBHOI' TKUBA

1-3%
SLE 1/4000
« Sjogren-os cuaapom 1/20 000
* BACKYJIUTHC 1/100 000

X [lpeBajieHIIa ayTOMMYHCKHX 00J1€CTH

5-7% momyJaanmje
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ECTpOoreHn 1 ayroMmMyHOCT

A : . "
estrog 3 falling estrogens
>T
Ll 0?" 5 reduce B cell

© autoimmunity
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childhood : early late : early late
reproductive years postmenopausal years
high estrogens low estrogens

high progesterone low progesterone



ycMepeH MPOTHUB...."?7
PCHHX AYyTOAHTHIE€HA

gM (peymaTonmam (haxTop)
muTpyJMHUCcany nporernu (arginine residues modified)

Cucremern eputemckn aynye (MHTpa- B eKCTpa-hennjcKku

AHTUTCHH ).
HYKJICApPHU aHTUTCHU.
PHOOHYKJICONMPOTEUHU
XHUCTOHH
dsDNA

MMOBPIIIHYA aHTUT€HHU JICYKOIIATA
KapIUOJIUITNH



HAYKO0 UCITObAaBAaIbH e
0JICCTHU BC3UBHOI TKHNBA

aud-oB ¢eHomeH

ciia

CEPO3UTHUC (ILICYPUTHC, TICPUKAPIUTHC)
* IInyhna ¢pubpoza

* [Inyhna xuneprensuja

* 1IyhHO-peHaIHN CUMHAPOMMU
* KyTaHu BaCKyJIMTHUC

* CHCTEMCKH BaCKYJIMTHC



A BC3NBHOI TKHUBA

1 APTPUTHC
THBHE apTpOIIaTH]C

MCKH €pUTEMCKH JIYITyC
AnRTHOOCHOIMIMIHA CHHIAPOM

e Sj6gren-oB CHHAPOM

e CucremMcKa CKiIepo3a

* nuonmarcke mH(pIaMaTOpHEC MUOIIATH]C

 Memana 00J1€CT BE3UBHOT TKHBA M CHHIPOMH
IIpEKJIanama

e CHHOpOMM BaCKyJIUTHCA



© 3171000Ba

0YNIGE Y CHHOBHjAJTHO] MeMOpaHHU

~ [LacHu| e 3aXBaTa 3rJI00HY XpPCKABMILY, 3TJIO0HY
KancyJiy, JuraMeHTe, TeTUBe B KOCT



OUIHHU APTPUTHUC

, CuCTeMcKa nH(paamMaTOpHa 00ecT ca
HaHTHIM IIpOMeHaMa y 3r1000B/Ma.

OCHOBY IIPHCYCTBa peyMaTOMAHOr ¢pakTOpa
(RF:ayroantureao crienudunyano 3a Fc peruon IgG) y cepymy
[TaljyfjeHaTa, peyMaToOMAHU apTPUTIC ce KaacupumKyje Kao:

(1) cepono3smTMBaH peyMaTOMAHN apTpUTNC, OKO 70%
ITanyjeHaTa 0004eArx 04 peyMaTONMAHOT apTPUTICA: Y CEPYyMY
ce MoXe aujarnoctukosatu RF, nma ropy nporiosy u
Hajuelnne je pe4 o cCTEMCKO] D0aecTn

(2) ceponeratmBaH peyMaTomaHy apTpurmc, oko 30%
IanyjeHara 0004eAux 04 peyMaToOMAHOT apTPUTIICA: V CEPYMY
ce He MoXXe aujarHoctukoBaTtu RF, nma 00y mporHosy.



PeymaTouaHu apTpuTHC
-ETHoM0THja-

boiecr je

Cmatpa ce Jja BakHy YJIOTYy y HAaCTaHKY OOJICCTH MMa TeHeTCKa
npeaucno3unmuja (excnpecrnja MHC monekyna II kmace: DRI,
DR4 kopenupa ca cuMmnToMuma OoiecTd Koj EBpomnsbaHa) m
uH(pexkTuBHM  areHc (Parvovirus,  Epstein-Barr  virus,
Prevotella spp. Bacteroides spp. Mycoplasma spp.). 1lojenunau
anenin MHC monexyma I1 ximace (HLA-DRB1*0101, 0401, 0404),
Yhja eCKIpecHWja BHCOKO Kopenupa ca MaHH(beCTauHJOM
pEyMaTOMIHOT apTPUTHCA, MMAJy 3aJCHHUYKY CEKBCHIY O S
amuHOKkucennHa y DR naanmy, y geny Koju je OAroBOpaH 3a
npe3eHTanr)y nentuga 1T aum@onuThMa, T€ CE€ OBa CEKBEHIIA
cMaTpa Ba)KHOM y HACTAHKY apTpUTHCA.

Mako Jje ysora ecrporeHa y HacTaHKy UM IPOTPECH]H
pPEYMATOUIHOT apTPUTHUCA U JlaJb€ TUCKYTaOWIHA, YHHCHUIIA €
1a ce oBa OoziecT yemihe jaBjba kKop keHa (2:1) y ogHOCy Ha

MYIIIKapIIe



ETHo/I0rHja peyMaTOMIHOT

ApTPUTHCA

Environment
Smoking
Microorganisms
Stress

b 1

Genotype

HLA-DR4 alleles

PTPN22

Other genes, such as
CTLA4, PADI4 and cytokines

/

Autoimmunity

CCP-specific antibody )/rf-

Rheumatoid factor
Collagen-specific response

Pre-articular or
lymphoid phase

GP39-specific response "’\(’

5
=
E
=
<

Microbial insult?
Biomechanical events
Neurclogical events
Microvascular dysfunction

Articular localization
Cardiovascular disease
Osteoporosis
Functional decline

Transition phase

Articular phase

Nature Reviews Immunologv. 2007



PeymaTouaHu apTpuTHC
-MMYHOIIATOT¢He3a-

Y UMYHOIIQTOT€HE3W PEYMATOUIHOI apTPUTHUCA ILEHTPAIHO MECTO
saysuma)y I' mumgonutu, makpodaru u TNF-a, Mama ce y nocieame
BpEME CBE BHIIE yKa3zyje Ha 3Hada) B nmM@orura 3a HacTaHak OBE
OoJiecTH.

CBe OBe e(deKTopcke henuje akTHUBHpa]y C€ Ha IMPHUCYCTBO, IO caaa
HETIO3HATOr, ayTOAHTUICHA EKCIpUMHUpaHOr y 3riobosuma. [lojenune
CTyJH]€ YKa3y]y Ha yJOry YWTaBOI HHM3a MOTCHIMjaTHUX ayTOaHTUICHA
(komarena tum 2, ¢puiaamuna A, Hcgp39, eHoJsaze...) BaXHMX 3a
HAaCTaHaK peyMaTOWJHOI apTpUTHCA.

AKTUBHPAaHU Makpodard mpOIyKyJy MNpO-HH(pIaMAaTOPHE IIUTOKUHE
TNF-a, IL-1, IL-6, IL-8, IL-12 u xemokuHe KOju oMoryhaBajy HH(QIYKC
HeyTpoq)HJIa 7| JIHM(l)ouHTa y wuH(pramupanu 3r100. CD4+Thl
nuMmdonuty npoayky]y IFN-y kojum noaatHo akTUBUpaA]y Makpodare.

ITox yrunajem TNF-o u IL-1 aktuBupajy ce 1a OpOaYyKY]Y
MATPHUKC MeTAJONPOTEeNnHAa3e Koje pa3apajy TKMBO, a
npoaudepullly U OOIUTEPHUINY 3TrJI00HY ITYILJBHHY.



[po-uH@IamMaTopH MUTOKWHU MOJACTUYY M aHTHOTE€HE3Y Y 317100y,
jaBjpaJy Cce  BeHyne ca BHCOKMM  CHJIOTEJIOM, ~ BHCOKO
CIICIM]aJIM30BaHe 3a ,,lIpUXBaTame”’ JUM(DOIMTA W3 IUPKYJIalH]e.
Ha oBuM  eHIOTCIHMM henmujama Cy eKCIpUMHUpaHd OpojHH
aAXE3MBHU MOJICKYJIM KOJU oOMoryhaBajy MacOBHH HHQIIYKC
Jieykomuta. Kao pesyiarat Hactauor 3anabeibha, y HHQpIaMUPaHUM
3rJI000OBMMA IalujeHaTta o000JeInX o4 PeyMaTOWIHOT ApTPUTHCA
[IpUCyTHa J€ T3B. ,.Cylla NOpo-UH(PIAMAaTOPHUX I[IMTOKHWHA ,

akTHBUpaHu Makpodaru, T u B numdornutu, HEyTpohuiIy.

Th17 henmje excipumupajy nurana 3a perentop aktuBatop NF-
KB (RANKL) xoju ce Besyje 3a cBoj penentop (RANK) u akTuBupa
OCTEOKJIacTe KOJU paszapajy KOCT HM3a3uBajyhu TpajHO omreheme
3rja00a

Hanas ayroanturena crenuuuHux 3a aMUHOKHMCEIHMHY LUTPYIIUH
(anti-CCP antibodies) xoja cy y BHCOKOM THUTPY YOYCHa KO/
ManyjeHaTa 00o0JeauX O PEyMAaTOUIHOr apTpUTHCa (HAPOYHUTO KOJI
MarujeHara ca MpOrpecuBHUM OOJMKOM 0O0JIECTH), KA0 W CHCTEMCKa
Oomect koja ce cpehe kon ceponosutuBHuX (RF+) mamujenara,
yKa3y]y Ha 3Hayaj] akTtuBanuje B numMmdonmTa 3a HacTaHaK U
IIPOrPECHU]y PEyMaTOUIHOT apTPUTHCA.



!nora LUATPYITUHUCAHUX NMPOTEeNnHa Yy

natoreHesu PA

Trigger

\ l MenTuaunapruHuH geammnHase (PADs)
Primary inflammation

KOHBEpPTYjy aprMHUH yHyTap nentuaa

(nenTMaMNapruHnH) y UMTPYnuH

Inﬂammatm cell influx (nenTMAMNUNUTPYNUH)
Recruitment of new Cell death
inflammatory cells =
Impaired clearance
Proinflammatory
cytokine production PAD activation
Inflammatory cell activation Release of citrullinated
via Fcy receptor proteins and PAD
: 4 2
Comploment acaetion Citrullination of

Formation of extracellular proteins

immune complexes TR

ACPA production Presentation of citrullinated
antigens via HLA class |l

namre

van Venrooij, W. J. et al. (2011) Anti-CCP antibodies: the past, the presentandthe REVIEWS |iibbbatholosif




PeymMaToOMaIHU apTPUTHUC
-AMYHOIIATOI¢HE3a-

Nudaamanuja

l

CuHoBHjcKa
npoaudepamnmja

l

3riiodHa
AeCTPYKUHUJA U
nedopmaije

|

ITopemehaj
pyHKkuHje

Production of metalloproteinases and
other effector molecules

Migration of polymorphonuclear cells




Endothelial cellgg mem Extensive angiogenesis

-] | =] RF, ACPA

4]

-

(@] ==

@ APl — ] (L-12, 123,11, TNF

e L~

= INF-y, IL-12,IL-

(o] 2,IL-21,1L-17, IL-
Neutrophil prostaglandin 22, GM-CSF

s 3, proteases, reactive
oxygen intermediates

IL-15, GM-SF, IL18,
IL32, IL-12; IL-

23 THF IL-1, IL-8,
IFM-c/p VEGF, FGF,
chemokines

MMPs, IL-G,IL-1,TNF-a,
TGF-j PDGF,
chemokines

3 Synovial tissue

4 Bare area and subchondral bone

7l A

% ; |

@ Osteoblast and chondrocyte Osteoclast and synoviocyte
‘_\ /_ decrease increase

Bone Res. 2018



PeyMaTtouiHu apTpUTHUC
-UMYHOIIATOr €HE3a-

3ana/beme CHHOBHjAJIHOI TKUBA
(CHHOBHTHC)

e nposndepanuja CAHOBHOIMTA U
BHJIO3HA XMIIEpILa3nja

e akymyJanmja heauja 3ana/bema
T mumdonura, B mumdornura,
Makpodara u 1mia3MoIura

¥ » oci100ahamke NMTOKHUHA K
nmporeasa

formation

— P ... SR | « moBehaHa BacKyJIapu3anuja

e caMoO-mojauaBajyhu npoiec




DakTOpH KOjM peryjauuy audepeHToBame
OCTEOKJIACTA Y APTPUTHUCY

Synovial fibroblast

.
} !
IL-17 IL-1 g TNF IL-7

@

Osteoclast precursor cell
RANKL RANKL
M-CSF M-CSF
IL-4
| = | | :
IL-10




€yMaTOU/HOT

U CTOIlajia 1 JyTapmkoM yKodeHoIhy. Koxa
OBa J€ I[PBEHA, yIlaJbCHa, JaBJba]y CE€ OTOLH
000Ba, BbHMX0Ba OrpaHUYCHA TOKPETILUBOCT, OO U
UTaK (DYHKIIH]E.

* ¥ nouyeTky 00J1eCTH:

— 00J1, JyTapmha YKOYEHOCT 3171000BA M OTOK
MAJIMX 3I71000Ba IIaKa U CTOIAJIA, HACTA]E
ITOCTETICHO

— NOJIUAPTUKYJIAPHN CUMETPUYHUA CUHOBUTHUC

— OIIITH CUMIITOMM - YMOD, cyodeOpunne
Temmneparype, ryoutak 1T



KiIMHHYKA CIMKA PeYyMAaTOUJTHOT
APTPUTHCA

Y noyerky 0oJiecTH

© www . rheumtext.com - Hochberg et al (eds)

(2bs) Ie 15 2reddsoH - mostzsimusi. www O



pPeyMATOUIHOT

JIECTH KapaKTepHuile 3axBaheHocT Beher

OBa (4ak 1 Behux 3ri1000Ba: KOJEHCKOT, 3r7100a
, ...) Ka0 M JICCTPYKIIM]a 3rJIO0OHUX ITOBPIIHHA Y3
aBy ge(opMHUTETA.

=Y KacHHU]eM TOKY 00J1eCTH:

— 3axBahicHM paMeHH 3171000BH, IIEPBUKAJIHA
KHYMA, JIAKTOBH, KYKOBH 1 KOJIEHA

— nedopManuje u cyoaykcamnmje 3rj1000Ba,
AHKMJI03€, KOHTPAKType 3ri1000Ba 1 HHBAJIHIUATET



KiIMHHYKA CIMKA PeYyMAaTOUJTHOT
APTPUTHCA

Y KacHMjeM TOKY 00J1ecTH

© www.rheumtext.com - Hochberg et al (eds)



EKcTpa-apTukyJapHe (CHCTeMcKe)
MaHudecTanuje peyMaToOuJIHOI apTPUTHCA

* Peymaronanu uBopuhu
(majuenthe nokaaIM30BaHU
OKO OJICKpaHOHA U Y MpeJIeny
MeTakapnodaaaHreaaHor 3rj100a)

Rheumatoid nodules

* EkcrpaaptukynapHe maHudecTaiuje (Ko CEpOIIO3UTUBHOT
apTPUTHCA)

v cepo3uTuc (IIEYPUTHC, EHIOKAPIUTUC, TIEPUKAPIUTHC)
v aMMJION 1034
v (pubpo3sa y mayhuma



e peyMaTOUAHOT
UTHCA

04 y IIpegeAy TeMIIOMaHAVOyAapHOT 3ra00a



Weighted Score

0
1
)
3
at least one small joint) 5
-3)
er RF- or ACPAs-positive (SULN) 0

At least one test, low positive titer (>1 <3 x ULN) |2

At least one test, high positive titer (>3 x ULN) 3

Duration of Synovitis (0—1)

<6 weeks 0

>6 weeks 1

Acute-Phase Reactants (0-1)

Neither ESR or CRP abnormal 0

Abnormal ESR or CRP 1

TOTAL (>6 indicates definite RA):

Andrew P. Cope, in Clinical Immunology (Fifth Edition), 2019



otrexat), Pronison, NSAID

EPUMEHTAIHO, aJTi U KIMHUYKHA TTPUMEHY]€ T3B.

KOja MoJipa3ymMeBa MIPUMEHY aHTUTENA YCMEPEHUX MPOTHUB
[IUTOKMHA WJIM MOJIEKYJIa CEJICKTUBHO EKCITPUMUPAHUX Ha

JjaMa BAKHUX Y UMYHOTIATOI€HE3W PEYMATOUIHOT apTPUTHCA.

U pe3yJiTaTu NPUMEHE ,,0MOJIOIIKE Tepanuje”’ oxpadpyjyhu, 0Baj TepanujCcKku
3axTeBa MmocedaH onpe3 Kako KoJ u3bopa jeka, 103e, HeKeJbEHUX edekara,

u 300r Moryher ,,rebound effect-a” HakoH npekuaa Tepamnuje.

T cell co-stimulation - abatacept

/\
( Activa :
- .‘ \ UPSTREAM
- K 2 - e MECHANISMS
. ’ i ! AT II"' c .

| &= Anti-CD20

- rituximab
Autoantibodies, IL-6
L6 TNF-c: IL-1 o, RF y
RANKY
Anti-TNF-c - etanercept; W ( S DOWNSTREAM

infliximab; adalimumab
Anti-IL-1 - anakinra MMPs J
Anti-IL-6R - tocilizumab Y

EFFECTS

Inflammation and destruction

il




VIOIIATCKVI apTPUTIUC

Aabe oa 16 roanna

MaTOVAHU apTPUTUC U JYBEHUAHV apTPUTIC MOXKe
Ty ceponeratusat (RF-) u cepornosutusan (RF+) y
3aBIICHOCTU 04 mpucycrsa RF y cepymy.

HemnosHate eTm1oa0rmje, cMartpa ce Aa BaXKHY y/A0Iy MMa
reHercka npeaucnosunyja(HLA-DR4, HLA-DRS, HLA-
DR8, HLA-B27) n nndextuHy areHc (HeII03Har)

ITocebHa popma Ooaectn je 138B. ,,Still”-oBa DoaecT (cucremcka
0ozecT Koja ce MaHU(pecTyje KO CTapyjuxX I1alyjeHara)

IIMmyHOIIaTOTEHe3a jeé CAMYHA UMYHOIIaTOIeHe3) peyMaTOUAHOT
apTpuUTICca



Ha U [IoAMapTUKyAapHa popma

KyAapHa popMa jyBeHNAHOT apTpUTICa
A00a 3axBahena nadpaamanjom

yemrhe npyucytHa nH$pAaMaliyja 3rao00a pydja uan
KO/€Ha

Iritis m uveitis

(2) IloanapTukyaapHa ¢popma jyBeHMAHOT apTpUTHCA
- Bunre oz 5 uadpaamupanmx srao000sa

- Hajuemrhe nnpucyrtna nndpaamanuja cuTHIX 3r2000Ba
II1aKa U CToIlasa

Purnaurer spara



e apTponaruje

O3HAT€ €THOJIOrHje KOJ€ KapaKTECpHIIIE:
npeaeny  xuuve  (mpumnoju  muimiuha,

0 Hajuemihe), wuH(pIamMalyja NEpUPEPHUX
nihe yHujaaTepaiHo 3axBaheHu BEUKH 3171000B1) U

PEYMaTOMUIHOT (haKTOpa y CEpyMy.

HUYKe KapaKTepUCTHKE:

— oacyerso (g peymatonaaux (hakTopa y cepymy
Oonecuuka (Herarusad \Waaler-Rose-os tecr)

— KiimHn4Ke 1 paanosiomke npoMeHe Ha
CAKPOMJIMjaYHHMM 3I71000BUMAa U KHYMH

— I'eHeTcKa nmpeauCIoO3uIAja (BEIMKA 3aCTYILBEHOCT
HLA-B27 u mopoanunau kapakTep 00JeCTH)

— 3anajbeihe nepudepHux 3r1000B8a
— MyKoKyTaHe mpoMeHe

— OacycrBo peymaroMaHux yBopuha



CepoHeraTuBHe apTponaruje
CepoHeraTuBHM CIIOHAVIAOAPTPUTIICH

AHKuUJI03Mpajyhu cioHAMJINTHC
<A - _Ilcopuja3zuu apTputuc

.\:

B y
| [
I I|
\_ & ~ EHTeponaTcKu apTPUTHC
PeakTnBHu apTpuTHC (y1epo3Hu KOJMTHLC,
Crohn-oBa 6oJ1ecr)

(Reiter-oB cunapom)



WinjadHe 3r;10008¢,
JI000BE M BE3WBHO TKHUBO KMYMEHOT cTy0a

— 0KO0JIHA Be3uBHA BJakHa (Hajuemrhe MpHIIOje TETHBA
32 KOCTH)

* Hacraje vieraminasn 2 (3aMeHa Be3UBHOT TKHBA
KOIIITAHUM TKHBOM) M KQPAKTCPUCTHUUHE 21 KII103¢
3rJI000Ba



hu cnonamnTHC

v ETHoJI0THja J03upajyher CnoHAUIMTHCA 3a cajia
Ta4HO YTBPI

CIIMYHOCTH Ca PCAaKTHBHHUM apTPUTUCOM (KOjU HACTaje KO
DEBHUX MH(EKITNja), CMaTpa ce Ja eHTepodaKTepnje MOTY UMaTH
yJIOTY Y MHUIA]aJIHO] a3u 0oaecTu. [lojeauHe cTyauje cy
yKasuBajie Ha MOTYhHOCT MH(EKIIH]E Kao ,,0KKJ1ada’’ 3a HaCTaHaK
OBE 00JIECTH, HAPOYMTA MaXKHa OMJIAa J€ yCMEpeHa Ka OakTepHrjama
u3 pona Bacteroides

v'V cepyMy 00JeCHUKA ca aHKUII03UPajyhUM CITOHIHIMTHCOM
noBehaHa je KOHIIeHTpanrja |gA anTuTesna (Koja MMajy BaXKHY
yJIOTY y MyKO3HOM UMYHHUTETY) U IMTPOTEHHA aKyTHE (Da3e 3amasbermba

v'AITh MyKo3HOT mopekJia MMajy 3Ha4yajHy YJIOTYy Y



AHKWIO3UPAjyhu CnOHANIATHC

® jeJ1aH o1 HAj00/LUX NPUMepPa MOBE3aHOCTH -

oonectu ca reanma HLA xommtekca (HLA-B27)

\
¢

* Bumie o 90% nanujeHaTa ca aHKHIIO30pajyhum
cnoummintucoM nma HLA-B27, aau mame o1
5% ocoba B27+ he pa3sutu aHkuino3upajyhu

CIIOHANJINTHUC

» Cl103k€Ha O0JIECT, FeHEeTCKY NPeJIUCIO3NIIN|Y

YUHHU BULIE O/ JeTHOT Ir'eHa




yher cmonauanTuca

y HLA-B27 u ogrosopa T- tum¢onmra

Gonpanma T-mamdonura (Th17), makpodara, DC

+) 1 mpouHdiamaTopHux uTokuHa (IL-6).

y HUTOKMHKUMA, [IEHTPAIHO MECTO Yy IMaTOreHe3Hu OBE 00JIECTH 3ay3UMa
TNF-a, oaroBopas 3a jokaiaHy mapaBepreOpanny nHdpiaamaiy)y. Hakox
HH(IaMaIyje moj J1€jCTBOM MAaTPUKC METAJONIPOTHUHA3A U KaTCTICHMHA HACTA)e
€po3uja KOCTH, popMUpam CUHAEC3MO(HUTA U ,,0KOIIITaBakha KUYMEHOT CTyOa
(IOMHHAHTHO Yy TyMOO-CaKpaIHOM JICNTY) IITO Y3POKY]j€ OTpaHUUCHY

MOKPETJHFUBOCT, OO,

 UndaamaropHe peakuuje > onpeacibyjyoonect



Syndesmophyte
formation

actors involved TNF Cathepsin K BMP pathway

MMP1 WNT pathway

\ :_._;_ Vertebrae fused

.-:I L& topether
gl | y
[ 1 [} 1oL
L (N
|
Normal posture  Posture in some people lild Severs
with anloylosing spondylitis spondylitis spondylitis

Pammorpadcku KWIMEHHU CTYO MMa U3IIes ,,0aMOycoBor mramna’



I' CHOHANJINTUCA

je xymaHo IgGlk anTUTENO KOJE€ BE3yjE
KOPUCTH C€ y Tepaluju aHKuWiIo3upajyher

3a tepanu)y AC jeonoopeHo y janyapy 2016. roagune



APTPUTHUC
EKIIje aHATOMCKH YAa/beHe O]
uHQEKIHje 10 pa3Boja apTputuca -3

CHHOBHJAJTHE TEUHOCTH He MOKe 14 ce n30Jiyje
S0MHMI, U HE pearyje Ha aHTUOMOTCKY Tepanujy

* PeakTuBHU apTpUTHUC 00y XBATA!
— Reiter-os cunapom
— ApTpUTHC KOA peyMaTcKe rPO3HULIE
— ApTpPUTHC KOJU CE JaBJba KO Opyiieno3ne nndexumje
— ApTpuUTHC KOA JajMCKe 00J1ecTH



PUTHC

he cakpounuuTHC) MOTY
oplasmae, Yersiniae, Shigellae,

X CIIOCOOHOCT NpPeKMB/bABAHKA Y
HUM heamjama cucapa

L0 ux fle ce pasBuTy peaKTUBHU apTPUTHUC UMA]Y:
AILE INTeCTUBHUX CUMIITOMA Y TOKY IIpeBHE MH(DEKIIH]E,
caadouju maunujaanu IgM oxrosop,

— cHa)kHuju 1 ayrorpajuuju IgA u IgG oarosop,

— Behy KoHIleHTpaIH]y cekpeTopHux |IgA anTuTe A U

— ociabJbeH oaroBop T nuMd@onnTa Ha AHTUTEHE Y3POUYHHUKA

— [HocToju HeyoOMYajeHO MeP3UCTUPAbE XYMOPAJTHOT
PMYHCKOTD 0/1T0BOpa Ha HH(EKTUBHU areHe, y3 ociaad/bLen

[eJIYyJAPHA MMYHCKH OATrOBOP (C/1ab aHTHUOAKTEPUjCKH OJITOBO]
MHOrO perysatopHux T hesuja v 1L-10)



OB CHHAPOM

mikapana (3:1) y onHocy Ha skeHe. Yenrhu je kon
oa 40 ronuHa.

era opipuinc (yecto yHuIaTepanaH, Hajuenihe 3ri100
BCHRE(CKTUBHN YPETPUTHC U KO YKTUBUTHC. MOry ce jaBUTH U
THC ¥ TCHAWHUTHUC Y Mpeaeny AXUI0OBE TETUBE, YIIepalije Y YCHO]
VILJbM U IPOMEHE Ha MOJIHUM OpraHuMma.

EHa)ECihe HacTaje mocje YporeHuTaJHUX WIH HpeBHUX HH(eKIMja
(Chlamydia trachomatis, Shigella, Salmonella, Campylobacter, Yersinia).
Ko ocoba xoje umajy HLA-B27 reH, oxo 75% obonenm.

-Mako BujabuiiHuX OakTepuja HEMa y MH(PIaMUPAHOM TKHUBY IalldjE€HaTa
oboJsiennx o PajrepoBor cunapoma, anturenu u JIHK oBux 6aktepuja cy
yO4YEHM y MH(DIJIaMUPAHUM 3rJ1000BUMa, KA0 M IUTOTOKCUYHHU T TuM@onuTu
crieli(pu4HU 3a OBE aHTUreHe. T heanjcku oAroBop BakaH j€ y MaTOreHe3n
OosiecTH.



jom HLA-B7 u HLA-B27

OllIKe NMpoMeHe Y KOKU U 3rJI000BUMA CY.

— MH(pJIaMaTOpHE TIPUPO/IC

— Cad 3HalluMa aKTI/IBaI_[I/Ije cucremMa KOMIUIEMEHTA

* [IpucyTHa Cy aHTHHYKJIEApHA aHTUTEJIA U

aHTUTEIA HAa KEPATHH U IUTOKepaTnH-18



U APTPUTHUC

nHdIaMaTOPHU (Crohn-oBe 6onectn u

LA-B27 rena, nepudepHn aprputuc

ca 3MJI00OHUM
YOMEHaAMa

Hajuemihe 3riio0He mpoMeHe cy

. 3rJIOOHUX IIPOMEHA , CMaTpa
ce Ja:
— pH(eKIrja Moxe moBehaTtu mponycT/bMBOCT Y
MHTECTUHAJIHOM TPAKTY 3a CTpaHe aHTUT'CHE

— NUPKYJuInyhu MMyHCKH KOMILIEKCH (POpMHUpaHHd TOKOM
MMYHCKOT OJIrOBOpa Ha aJicOPOOBAaHE AHTUTEHE MOTY J1a CE
TAJIOKE y 3rJI000BMMA U MHAYKY]Yy HaCTaHaK apTpUTHCA



MCKH €PUTEMCKH JIYNIYC



CKH JIynmyc

(mpoToTHII CHUCTEMEIS

CKO 000JbEHE HEJaCHE ETUOJIOTH]E
OpO] OPraHCKHUX CHCTEMa

JIHO 3aXBaTa Cia THuBa
2 (“BestMKH MMHUTATOP’)

OCEPOJIOIIKH Hana3 HpojHimx

(aHTHHYKJI€apHa U JIpyTa)
* llaTtoreHerckm MexaHU3MU:

— AYTOMMYHCKH MMOCPE0OBaHa
uHpIaManuja

— Opran cnenuduyna omrehema

— Opran HecnenupuyHa
UMYHCKH KOMIUIEKCH

— Pa3Ha Backy/siapHa omrehema



ja cCHCTEeMCKOr
MCKOI JIyIIyca

eIUX 1o 1 Mymikapana 9 ;1

0oJIeCT MJTaUX KE€Ha, Hajuemihe
V1S u 40 roguHe :KuBOTA
oo Oogectn y MiaheM KMBOTHOM
no0y:

— TeKa KIMHUYKA CJIUMKA U

— NPOrPECMBHUJHU TOK OOJIECTU

* boJiecT ce MOXKe JaBUTH KOJ JiBa WJIM BUIIIC
4JaHOBa MOPOJUIE, IITO YyKa3yje Ha
FeHeTCKY NpeaArCIO3HIH]Y

* Kox oOosennx WM 4YJIaHOBA HUXOBE
MOPOJMIIE MOTY IIOCTOJaTH M JIpyre
AyTOMMYHCKe 00J1eCTH



5, C4A aoxkyc (,,null alleles)-HLA III peruon

y/Ae OATOBOPHe 3a CIIpOoBODeme curuada ca
, OAHOCHO 3a yHyTapheanjcky curHaausanujy: IRF5,

C4 zedpunyjennyja (mopemehaj ykaamama MMYHIUX KOMILA€KCa)

cyRIIb aedbuniujeniiyja (akrmupanyja B anm@., makpodara, AeHAPUTIIHIX
heawuja)

I CTLA-4 zedpunyjennyja (mopemehena ¢pynkuuja Tregs)

I Ecrporen —TB npoaudepanyje u cekpenyje antureAa. I lokazaHo Ha
eKCIlep/IMEeHTaAHUM MoJeAnMa Aa 010Kaja eCTporeHa y3poKyje
11o0obIlIalbe, a allAMKallija ecTporeHa 1u3asnsa ersanep0Oanujy 0oaectu



e CpeaViHe

€ I arloIlTO3a KepaTHOLTa U
eHa T3B. Ro, La anTurexnn)

ein-Barr virus (EBV)???
< (e

ekoBMa HAykoBaH SLE (procainamid, hydrazin,
phenitoin....)



(1)

XUInorese Koje ykasyjy Ha Moryhu y3pok
HACTAHKA CUCTEMCKOI JIyIyca

IlocToje aBE XHUIOTE3€ KOje yKazyjy Ha Moryhm y3pok HacTaHKa
CHUCTEMCKOT JTyITyca:

ITopemeha) ykimamama amonTOTUYHO H3MEHEHMX hejija Kao BakaH

MEXaHW3aM Yy HACTAaHKY CHCTEMCKOT JIYITyCa ,, ”,

Hacnexna wiu crevyena nepuuujennuja Clq u C4 mporenHa, koju ce
BE3y]y 3a amloNTOTHYHE helarje M BaXHM CYy Yy MPOIECY HHUXOBOT
yKIIamkamka, Y3pPOKyjeé HacTaHaK CHCTEMCKOr Jymyca. Y3 To, H
aepunujennuja menrakcuna (L[ peakTUBHOI MpPOTCHHA U CEPYMCKOT
ammnonn I1 mporenna) koju ce Besyjy 3a JIHK dparmente wim apyre
KOMIIOHEHTE HYKJ€Oo30Ma, Takohe y3poKyje TMoOjaBy CHMIITOMA
KapaKTEPUCTUYHMUX 32 CUCTEMCKH JIYITYC.

HeycrniemHo ykinamame anonTOTHYHMX henuja (ycien z[e(bHuHJeHuI/IJe
[IEHTaKCUHA ¥ MPOTEHHA CHCTEMa KOMILJIEMEHT) oMoryhaBa npe3eHTaru)y
ayTOAHTWI€HA W3 amloNTOTHYHMX hennja ayrtopeaktuBHUM B wu T
maMmponuTima. MHade, OBM ayTOaHTHI€HH CE HOPMAlHO JCrpaaupajy
yHyTap henuje. Anu, TOKOM HacTaHKa Jynyca OHM C€ JaBJhbaJy Ha
NOBPIIIMHM  amoONTOTHYHMX  Tejamiala W II0CTa)y  BHUJJBUBU
ayTopeakTuBHUM B u T nuMmdonutrma xao u henvjama Hecnienu@puyuHe
UMYHOCTH.



je YKa3y]y Ha Moryhu y3pok
AHKA CUCTEMCKOI JIyImyca

eha) y T1pouecy caspeBama B gumdonura ,,xmnoresa
epanuuje”

Tokom caspeBaa B smmmdonura, cTpomanHe henmrje KOCTHE CpXKH
Mpe3eHtyjy ayroanturene nocpenactsom Clq u C4 mporeunna. Hespenu B
JIUMQOIUTHA KOJU jaKUM a()UHUTETOM IPETO3HAJy CONCTBEHE aHTUIEHE
MEHbaJy PEIeNnTop (,,receptor editing’), ma ako MOHOBO JaKUM a(HHUTCTOM
MPENo3Hajy  ayTOaHTUICHE  YMHMPY  amonro3oM. Y  yCJIOBUMa
pepummjenmie Clqg m  C4 mnporeMHa MexaHuW3aM —IPE3CHTANH]ja
ayTOAHTUT€HA J€ TopeMeheH MTO y3pOKyje CpedyaBamke JIEJICIU]€ KIIOHOBA
ayTopeakTuBHUX B nmum@ornura.

Mctn mexanmzam MoK OWTH OArOBOpaH W 3a mopemehaj y mporecy
nepudepHe Ttonepanimje B aumdonura (oHemoryheHa mnpeseHTaiuja
ayTOAHTUI'€HA Ha CTpoMajdHMM henujaMa cle3uHe yciaen Ae(uIljeHIr]e
Clq u C4 nporeuHa.



Immature Mature:
Besl B cail

Nature Reviews | Immunoclogy



eKIIIje y HaCTaHKy
CKOT AyITycCa

yKadyje Ha 3Hayaj (3a caga HeEIIO3HATe) BUPYCHE
CHICTEMCKOT AyIIyca.

diyIaasManutonaHe JeHaputuuHe heauje, ose heawmje ce
poaykyjy IFN-a 1o 4umjuM yrtnmnajeM ce y KOCTHOj Cp>K1 yOp3aHO
y IIoAMMOP¢OHYyKAeapy 1 MOOUANILY ce He3pele popMe HeyTpodua.

10, MijeA0ouAHe JeHAPUTUYHe heanje Mpeno3Hajy ayTOaHTUIEHe U3
alONTOTMYHIX TeJallalla, oOpalyjy uX M mpe3eHTyjy ayropeaktuBHum B m T
AMponutuma. AyropeakTusHu B aumdonnuty npoayKyjy ayroaHTUTeAa Koja ce
Be3yjy 3a ayroaHTurene popMupajyhu nmMyHcKe KOMILAeKce.

XeMOKMHI Ha MecTo nH(pAamMmallyje IIpuBAade AeyKoLuTe ,MoOuaucaHe” U3
KOCTHE CP>KIL.



aCTaHKY

Autoreactive B cells _ﬂ__-d-"_ Ty o= S—
Plasma cells < Immung . e
Autoantibodies complexes ~ IFN .
O \ alpha =~
- &

o
09 .

Autoreactive e
CD4 T cells

Myeloid DCs i
presenting antigens from L @
apoplotic cells




CucTeMCKI epUTEMCKI AYITYC
VIMYHOIIaTOTEeHe3a

Y MIMyHOIIaTOTeHe3) CUCTEeMCKOT AyIlyca LIeHTPaAHO MeCTO 3ay3uMa IIPUCYCTBO
aHTU-HyKAeapHVUX aHTHuTeaa, ¢opMupame U Jeno3miyja VMYHCKUX
KOMILA€eKca.

MexaHnsMy ApyToOr ¥ Tpeher Tuiia IpeoceTbUBOCTY HajOATOBOPHUjM CY 3a
IIaTOAOINKE IIPOMEHe Yy CHUCTEMCKOr AyImycy. AyTOaHTUIeHe IIPeI1o3Hajy
ayropeaktusHu B ammdouuty, mnpeseHryjy antureHe T ammdoumnrnma,
Ipoangepuilly, ,Memajy Kaace” aHTuTeaa. AyToaHTUTeda IIPeIO3Hajy
ayroaHTureHe 1 ¢opMupajy MMYHCKe KoMIldeKkce. JIMyHCKM KOMIILAeKCU
ACIIOHY]y Ce y 3uAy MaAuX U CPeAm)X KPBHUX Cy4O0Ba, KaO M Ha MeCTUMa
dbuarpanyje (OyOper, cuHOBIja 3r1000Ba) aKTUBIUpa Ce CUCTEM KOMIIAEMEeHTa, a
npeko Fc perteritopu Macronuty, HeyTpodpman, Mmakpodarmu.

IIpucycrBo OpojHMX aHTU-HyKAeapHUX aHTHUTeAa yKasdyje Ha HecnelU(pIdIHy
NOAVIKAOHaAHY akTuBanyvjy B ammdornmra. AyroaHTutesa cy ycMmepeHa
YIAaBHOM IIPOTMB MOJA€KyJa OATOBOPHMX 3a TPaHCKPUIILIM]Y M TpaHCAALUjy U
II0Ka3yjy cBe Behm aduHuTeT Kako 0OOzecT Halpegyje IITO yKasyje Ha
IIep3UCTEHTHO PUCYCTBO aHTUreHa. I1lojeanne cryauje ykasyjy 4a je HyKAe030M,
Koju cagp>xu AHK u xucrone, npsa u ,,raasHa”’ MeTa ayTO-aHTUTeAa KOja ce I10
MUIIL/bEY OpOjHMX ayTopa CTBapajy HEKOAMKO TOAMHA IIpe IIojaBe IIPBUX
CUMIITOMa.



Il Tin mpeoceTIbUBO

anoxeme [C.

BUPA]y CUCTEM

€ 1 Makpodare.
npo-uHdpIaMaTopHe
(MHE ¥ HACTa]€ 3aMaJbehe U
3a. Ocnobahame ciio001HIX
paauKana, JM3030MaTHAX

1 XeMOTAaKTUYHUX CYIICTAHIIN U3
IAHEHTHO aKTUBHpaHUX henuja y3pokyje
Teheme 31/10Ba KPBHUX CY/I0Ba, CIIEJCTBEHA
arperaifija TpoMOOIMTa, U TKHBA.

» MacogHa neno3uiyja [C 1 BUXOBO
HEYKJIakhalhe, MOXKE Y3pOKOBATH 00IUTEpaLn]y
1 OOCTPYKIIM]Yy JTyMEHA KPBHOT CyJa, IITO
pe3yATHupa UCXEMHjOM TKMBA U OpraHa.
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NUMYyHCKHN KOMILIEKCH

| aKTUBUPA]Y KOMILJIEMEHT

Ocnobahajy ce hparmenTn
C3au C5a

POparMEHTU KOMIUIEMEHTA
npuB/jaaye HHPpIAMATOPHE
heauje

N3 nadnamaropaux henuja
ce ocinobahajy meaujaropm
3anajbermha U CH3UMU

(ppycrpupana daronuTosa)

Owmrehyjy ce eHgoTenHe
hesmje y 3uy KpBHOT Cy/Ia,
lmojayana ce 3ana/beme u
HACTaje arperaunuja
TPOMOOLIUTA



T

MYJITHCUCTEMCKH

Bume cucrema
NCTOBPEMEHO

* 3rn000BH, KOXKa, CEPO3e,

XEMAaTOJIOIIKH 3HAIIH,
Hedputuc, [THC

OMOOLIMTOIICHH]a

AyTOMMYHCKa XEMOJIM3HA
aHeMH]a

* Hedpuruc



a 000Jeanx oa SLE

A) — Hucy cnenuduyHa 3a SLE
pPEHATHU HE(DPUTHUC

ehy ce u koj Cjorpen Sy)
koA ITonumuo3utuca)
y ce u ko Ckiepojiepme)
erna (cpehy ce u kog Ckiepoaepme)

MEPUTPONNTHA M AHTHTPOMOOLMTHA AHTHTEJIA
v Autudochoannuina aHTUTEIA

v AHTHIIUTOILIA3MATCKA AHTHTEIA
AHTH-MUTOXOH/JIpHjaJIHA

AHTH-prOO30MaJIHA
AHTH-THU3030MaJIHA



p”’) — HEMa OKHJbKa
X MaHupecTamnunja 00yecTu

e Je3uje — hopMHUpame 0KUIbKa
JABC CHCTEMCKINX MaHudecTaiyja 00JeCTH

AJlonenuja MyKokyTaHe yiaiepaiuje
(OpaJjiHa ¥ TEHUTAJIHA MYKO03Q)




nka SLE

y a. centralis retinae TO MOXE Y3pOKOBaTU

pHu nopemehaju

HUu Raynaud (PejHooB) (peHoMenH: ycies
chaja mepudepHe BacKyJapu3aiuje

IIpomene Ha HOKTUMA

ABaCKyJIapHA HEKPO3a KOCTH




ce pa3Bujajy aepopMUTEeTH

hittp-fforerw medscape com

*Mujanruje 1 MUO3UTHUCHU
- FEHEPAIIN30BaHU



2. Focal glomerulonephritis

ive glomerulonephritis
EIELALN S

. yExl
}.

e J LY S

S.



€oJIapHEe XeMoparuje

KapauoBackyiapuu cucrem

Muoxkapautuc

Libman-Sacks engokapautuc (BEpyKe Ha BaJIByJlaMa) ===
Aputmuja

WMudapxkr - arepockieposa

["'acTpOMHTEeCTUHAJIHM CUCTEM
Yciien BaCKyJIMTHCA: .
JIlucaruja, abgoMuHaaHu 001, AUjapeja, XeMoparuje




Kiananuku cnexkrap SLE

Jlakium o0Jiuium

* KOKa, 3TJI000BH,
cepo3e

Texn 00aum

HE(QPUTUC
nynyc CNS
Temku

XEMAaTOJIOIIKH
nopemehaju



3A SLE

a JMjarHo3a CUCTEMCKOT €PUTEMCKOT JIynyca
a ce KOJ IalyjeHTa youu
0/1 HABeJIeHUX CMMIITOMA WJIM 3HAKA:

aCTH palll Ha KOXHU

CKOMIHHM palll Ha KOXHU

-DOTOCEH3UTUBHOCT

-Yuepaiyje y yCHOJ] IyIJbU

-Heepo3oBHu apTpuTHC

-Cepo3sutuc (IieypuTuc/ mepukapauTuc)

-ITopemehaj pynkiuje 0yopera

-ITopemehaj pynkmuje ITHC-a

-XeMoJINTHYKa aHeMuja/ JieykoreHuja/ iuM@onenunja/ TpoMOOLIMTONICHH]a
-AntunykneapHa/ Anti-dsDNA/ antudochonunuana/ aHTUIATOIIa3MaTCKa
aHTUTENA



SLE

€apHa aHTHUTEA (ANAi— 98% oboenux
onuoc | 0,8 Hedputuc; v 0,8 omreheme Koxe

T (lupus band test) - nepmoenuaepmaiHu CIOj
HopmonuTHa, HOpMOXpOMHA aHEMH]a

«  Jleykomenmja <4.0x10%/1

»  TpombOomuronenuja <100x10%/1

- Bmucoka cequmenTanmja

- XeMmarypuja, IpOTCHHYpH]a

- Hana3 eputpornyra u peykonura y Mokpahu



AHTHHYKJIEAp

a antutena (ANA) cy ynpaBibeHa IpemMa
jeIapHUM aHTUI€HMMAa KOja C€ MOT'y

BATH y cepyMy OOJIECHHMKA Ca PEyMaTCKUM U
arCKuM 0oJiecTHMa, Kao M KOJ 3/IpaBUX 0co0a

e Jlerexiuja u kapakrepusamnyja ANA- HHIUpEKTHA
uMmyHodayopecuennuja (IIF), ensumMcku uMmyHoece]
(ELISA), umyHOOJIOT

 lImyHO(DIIyopeCIIleHTHA MUKPOCKOITH]a HA XyMaHO]
enutenvjanHo] henujckoj nuanju (HEP-2) ce kopuctu 3a

HHI/IHI/Ij AJIHU CKPUHHUHI

° PGBYHT&TH TCCTA-IIO3UTHUBAH NJINX HCI'aTUBAH, TUTAP



ANA
TunoBu jegrapHe uMyHOdIyOpeCUeHIH e

Tip fluorescencije | Antigen odgovoran za tip

Jedra fluorescencije

Homogen! DNP, histoni, DNK

[vicni dsDNK

Tackasti Sm (Smith), Ul RNP, SS-
A(Ro), SS-B(La), Jo-1, Scl-
70

Nukleolusni PM-Scl, fibrilarin, U3RNP,
RNK polimeraza I, NOR-
90




XOMOrEHU

histoni

NEPUDPEPHU (UBUYHMN)

dsDNA
MP/LACTU

U1-nRNP
Scl-70
Sm

SS-A (Ro)

SS-B (La)

HYK/IEO/TAPHM
Nukleolarna RNA, RNA polimeraza 1

PM-Scl (PM1)
LIEHTPOMEPHMU

CENP

C/IE (50-80%)
NlekoBuma nHaykosaHu CJ1E (95%) PA (15-50%)

CNE (60-90%)

MBBT (95-100%), C/IE (15-40%)

Cuctemcka ckneposa (andysHa popma) (25%-75%)
C/IE (5%-40%)

Sjogren-oB cuHgpom (40%-95%)

C/IE (20%-60%), HeoHaTanHu nynyc (100%)
Sjogren-oB cuHgpom (40%-95%)

CNE (10-20%)

CucremcKa ckneposa-gudysHa ¢popma (4%)

Nonn/pepmatommnosutuc (50-70%)

CuctemcKa ckneposa-orpaHuyeHa ¢opma (80-95%)



ANA
TunoBu jegrapHe uMyHOdIyOpeCUeHIH e

Patterns of ANA
‘ Positive ANA

| |

Homogeneous/Rim Speckled Centromere Nucleolar
SLE SERINID Scleroderma Systemic Sclerosis
Drug induced SLE SS/SSC/PM Limited

5 o




Rheumatoid arthritis

* Rheumatoid factor
in 70%

= IgM ANA in 30%
{low titre)

* dsDNA antibodies rare

= Complement usually
raised

» C-reactive protein usually
raised

s CCP antibodies in 98%

>40 years old

Fibrosing
alveolitis

Rheumatoid
nodules

Joints
* arosions
+ deformities

Peripheral
neuropathy

Systemic lupus erythematosus

Neuropsychiatric
symptoms

Faclal rash,
mouth ulcers

Pericarditis

Pleurisy sl el 1
* Rheumatoid factor
- in <30%
Proteinuria * |gG ANA in 99%
= dsDNA antibodies
- common
O +» Complement may be low
* ho orosions « C-reactive protein may
Raynaud's be normal

Recurrent
miscarriage

Venous
thromboses

Vasculitis

Vasculitis



LE

O MOHOKJIOHCKO aHTHUTEJIO0 KOj€ CHEeU(PUIHO BEY]e
uje b immmdonura (BAFF ox enr. B-cell activating
OPHCTH C€ y Tepaluju CUCTEMCKOT €pPUTEMCKOT Jymyca.

epanv]y SLE je ogoopeno 2011. roqune



YKIIH]€ HBUXOBOT
MYHCKA €r30KpHHONATHja)

mkapou - 9:1
30-50 roanna
% ca RA (cexynmapuu CjorpeHOB CHHIPOM)

- 15% ca SLE, PSS u PBH (cexynnmapuu
CjorpeHoB CHUHAPOM

I Ilpmmvapnm CjorpeHOB CHAPOM
(sicca cunapom, kerfoconjunctivitis sicca)

B Cekyngapuu CjorpeHOB cCMHApPOM (Sicca
KOMILIEKC, YAPY>KEH ca APYIVIM ayTOMMYHCKUM
0oaecTMa oAHOCHO ca apyrum ChBT)

Salivary glands

Sjogren's

AN, ZMI3

yndrome

Dry eyes,
damage to
eye surface

tooth decay




U paKkTopHu
eJINHe

A-DQ?2, IRF5

I bakrepuje
- H. pylori 777



Jlenaputrune
arronTOTCKA

KOju  aKkTuBupa)y B
¢ cnenuduuae 3a SS/A,
TUTCHE U PUOOHYKJICONPOTEHUH
POAYKY]y ayTOaHTHTEJIa Ha OBE
TUTeHe. AyTOaHTHTEIa CE€ BE3y]y 3a
aHTUTCHE, dbopmupajy UMYHCKE
komiuiekce koje FcyRIla penenropuma
Mperno3Hajy MJIa3MallUTOUTHE
JEHJIpUTHYHE henuje W Kao OJroBOp
nonarHo  npoaykyjy  IFN-a o
dbopMmupa ,,3a4apaHu Kpyr’ .

Anti-55A/558
Anti-RNP




(moMuHAaHTHO T TUM@POLIUTH)
TKHBA (CMameHa amonTosa T

Thl umyHCKH 0ar0BOP

gland section stained with hematoxylin and gosin. These findings are
typical of Sjogren's syndrome.

Courtesy of NIH/NIDCR.

I IloBehana nponudepanuja, nudpepeHuunjanmja u
XunepeakTuBHOCT B numdorura

- ant1-SSA anTHTENIA
- ant1-SSB anTurena

- ant1-M3R anTHTENa — OJI0KaIa CeKpeLuje npoayKara
€r30KPUHUX TKUBA



I YBehame nubyBauHUX KJ1€3/1a

(MapoTHIHUX WU CyOMaHIUOYIapHHX )

I [lepudepna HeyponaTtuja, HOBpeMeHe
erycrakce, AucpoHyja,
TpaxeOOPOHXUTIC, ITHEYMOHIja



udecranuje

aud-oB peHOMEH

aCKYJIUTUC - KOXa, TTyha (MHTEpCTUIIN]CKU
IMHEYMOHUTHC), OyOpe3u (MHTEPCTUIIN]CKU
Hedputuc), GIT, CNS

® PenuauBupajyhe ypTukapuje, HOJI03HU €PUTEM,
yJILepalyje Ha KOXHU

* Mononeuritis multiplex

e Jlenpecuja



JOTPEeHOBOT
oMa

a crenurduyHa 3a JBa aHTUT€HA KOJU CE
I'y eKCTpaxoBaTH u3 jeapa (eHri. extractable

nuclear antigens):
— aatu Ro/SSA (50-90%)

— aatu La/SSB (50-90%)

e (Oprad crenuduyHa aHTUTEIIA



KpUTEPUjyMH 32
I'PEHOB CUHAPOM

IITOMH CyBOhe 0uH]y

CumnTomMu cyBohe ycTa

[TosutuBan Schirmer uiu Rose-Bengal Tect
[TaTojoniky Hajla3 CUMHTUTpadU]e WU
cujanorpaduje

5. [Ilaroxucrosioruja OMOIICH]€ TJbYBAYHUX JKJIE3]1A
6. Ilo3utuBHa anti-Ro unu anti-La aHTuTena

Kriterijumi Evropske studijske grupe 1993.



OPTUKOCTEPOUIN

NmyHocymipecuBu
-Azathioprine
- MTX

IFN-a (| xerostomia)



TEeMCKa CKJIepo3a
epoaepMuja/cKiepoaepma)



eMCKa HH(pJIaMaToOpHAa (AyTOMMYHCKA)
MOJIOTH]€, KOJY KapaKTEPHIIIE

(hndpo3a KoKe M BUCIHEPAJTHUX OPraHa
AJIHM M CTPYKTYpHHU nopeMehaju manux

JKene : mymkapau - 4:1

['eHeTcKka npeaucno3uiiyja ¥ yTuIaj CnoJbalmbux (hakTopa
JONPHUHOCE THOUTKY ayTOTOJICPAHIIN]EC



cytomegalovirus (CMV)???
- parvovirus B19 ?77?

I OpraHcku pacTtBapauu, ucxpaHa (yJba), CUIHIIHA]YM
(MMIIJIaHTH ), TEKOBU (OJICOMUIIUH. ...)



HCTEMCKE CKJIepo3e

KiepojaepMe BaxnHy yiaory umajy CD4+Th2 aumdponuru,
pobaactu. BackymapHo omreheme (BUpycH, MEXaHUUKO

oBu) nmokpehe pa3poj CC. Hakon omrehema eHgoTena, Ha MECTY
IPUCYTHHU JICYKOIIUTH U hesuje Koje yuyecTBy]y y penapauuju (hemuje
MMaJIHe JIO3€: EPUIIUTH U PE3UACHTHU (hrUOpoOIIacTy).

IToxpehe ce aktuBaiuja u npoaudepanuja puodpoodaacta yenen iurokuna (IL-1,
TGF-B) koje mpoaykyjy makpodaru, CD4+Th2 numdpouutu. Y3 To,
ayropeakTuBHU B numMdonnTu ce Takohe akTMBHUpajy ¥ MPOJYKY]Y ayTOAHTUTEIIA
(aHTHHYKJICapHa aHTUTEJIa, AaHTU-LIEHTPOMEpPHA aHTUTENa (JIOKAJIM30BaHa gopMma),
aHTUTEeJIa Ha Tononzomepasy, anti Scl70 anturena (cucremcka 0OJIECT).

v'  Axrtuupanu ¢uodpobaactu ce nox yrumnajem TGF-B u CTGF gudepennupajy y
Muopuodpoodmacte. ITpoaykyje ce Benuka KoJIuurHa KojareHa T 1 u 3 Kkoju ce

JICTIOHY]€ Y TKUBY y3poKoBajyhu puoposy.

Y koxu ce Hanmaze uHguiatpatu memopujckux CD4+ T nmumdonuta (Thl, Th2, Th17)
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IlaToreHesa cucreMcke CKJepo3e

Y3POUHHUK

Z N

{ AKTHBAIMja UMYHCKOT Ouwmreheme engoreia

Ccucrema

Omrehewe koKe M BUCHEPAJTHUX
oprana

-

AxktuBauuja ¢pudpodiacra (mojayaHo cTeapame Be3MBa)




epMa — IIPOMEHE 1 Ha KOXKH (TEO,
BHUCILIEPAJTHUM OpTraHUMa

aHa CKJIepoJepMa — IPOMEHE U Ha KOXKHU
KTa U KOJIEHa, pehe Ha JIMIly) U Ha BUCLIEPATHUM
T cunapom

“Sine” ckJjepoaepMa — 3axBaTa BHUCIIEpaIHe opraHe 0e3 IIpoMeHa
Ha KOXH.

I “Overlap” cuHAPOM — UCTOBPEMEHO MMOCTOJU U EPUTEMCKH JIYITYC,
MTOJIMMUO3UTHC. ..

I Pana O0oJiect - cexkyHaapau Raynaud penomen + CC



Taje (a3a pudpo3se ca atpodujoM Koke, TyOMTKOM Koce, yilepaluje Ha

OMCHEC Ha BUCHCPAJTHHUM OpraHuma

- [Inyha: uatecpTunnjanHa guodposa miyha, muryhHa xunepTeH3uja

- ['acTpOMHTECTUHAIHU CUCTEM: TYOUTAaK aleTUTa U TeKUHE, nucdaruja,
MaJarcopmija, XMMOMOTWINTET IPEeBa, IEP3UCTEHTHA Hjapeja

- byopesu: penanna kpuza (antu- PHK nmonumepasa I1I anTuTtena): mporpeCuBHO
omreheme OyOpera, Maauria XunepTeH3nja

- Cpue: aput™muja, Gpudpo3a MUOKap/ia

- JIokoMoTOpHU cucTteM: (PJIEKCMOHE KOHTPAKType (KOJIeHa, IIIaKe, paMeHa)



KJIEpOJiepMa

ud (peHoMeEH , a TeK HaKOH HEKOJIMKO I'OJIMHA CE PETUCTPY]E
O OJT JaKTa M KOJICHA, @ PETKO M Ha JIMITY) M TeJICAHTHCKTa3H]¢ Ha

HA BUCHEPAJTHUM OPraHuMa

CTPOMHTECTHHAJIHU cUcTeM: nucharuja, ractpoe3odareannu pedykc
- [Inyha: mnyhna xuneprensuja (peTko)
- Texxak Raynaud deHoMeEH ca pa3BOjeM raHrpeHe MPCTU]yY



0s1s (cyOKyTaHa)
ynaud ¢peHoMeH
Esophageal dismotility
» Sclerodactilia

» Telangiectasias



Raynaud ¢penomen
(0J1eanI10,
HUjaHO034,

xunepemMuja)

* au@dy3HHu 0e300/IHH OTOK
IIaKa

* CKJIepoaepMHja



Kananuka ciamka
CHCTEMCKeE CKJIepo3e

TeJIeAaHTMeKTa3uje




Kiananuka cjiuka
CHCTEMCKeE CKJIepo3e

*ckpaheH ppeHyaym jesuxka
‘UCnajame 3yoa
*Opa3s/e OKo ycaHa

*aTpodHja KoxKe 0KO yCaHa U Bpxa
Hoca (ITU4je JiuLe)

*Cy>KE€H OTBOP yCTa




Kananuka ciamka
CHCTEeMCKe CKJIepo3e

PaHHIIE U 0KUJbIH




JJadoparopuja

KyTaHa cKJepojaepma - anti-ScL-70
paHM4YeHAa KyTaHA- aHTUIICHTPOMEpPHA aHTUTENA

- IloBumena CE, anemuja, ANA,
- xumepramarioOynuaeMuja, RF



JJaMaToOpHe
aTuje

PMATOMHO3UTHUC U ITIOJIUMHUO3UTHUC



ATOMHUO3ZUTHUC

aTOpHa (ayTOMMYHCKa) 00J1eCT
O3UTHC) U KOXKE (JICpPMAaTOMHUO3UTHC)

€HETCKa IIPEeANCIIO3UIIM]a U 3Haya] HH(PEKIU]e 3a

HACTaHAaK NOJIUMUO3UTHUCA U JEPMATOMUO3UTHCA
HLA-DQAI1, HLA-DRBI



CHEC3a

OJIMMHUO3UTHUCY OJTrOBOPHU CY ayTOPEaKTHBHH
JuUM@OIMTH KOJU MpEno3Hajy (70 caga HEmo3HaT)
aH Ha mumuhauM henrjama MHC monekynuma I kiace u
ansuMuma omrehy)y mumwuhae henuwje. Ycien aktuBanuje
domura, kao u 1nox jaejctBom IFN-o kora mnpoaykyjy
WJHE JCHAPUTHUYHE henuje akTUBUpaHE BUPYCOM, AKTUBUPA]Y C€
CJIUCJKW CUTHAJIHW MYTEBU y MHUOIUTHMA PE3YJITHPajyhul aKTHBaId]jOM
ckpurnujckor ¢gakropa NFkB. MuomrBo HoBux MHC moinekyna I kmace
KOJ€ MPEACTaB/ba]y HOBE ayTOAHTUICHE EKCIIPUMUPAHE CYy HA MEMOpPAHU MHUOLIUTA
mTO omoryhasa ,,ie HOBO® akTuBanu]y nuToToKCMuyHnx CD8+ T mumdorura u
porpecu]y 00JecTH.

> Y  UMyHONATOTCHE3W JepMAaTOMHO3MTHCA BaXKHA j¢  aKTHUBAlMja M
nepuBackyinapia uHpuirpanuja CD4+Thl jgumdpounura m B aumdonura.
@opMUpaHU UMYHCKH KOMIUIEKCH (ayTOAHTHUTEJA:ayTOAHTUTEHM) ACIOHY]Y CE Y
MUKPOBACKYJIATypH U Y3pOKY]y UH(IaMaIujy.



ER-atrass and
MHC class | lnading campiex




01 UIMOMATCKHUX
HUX MMONIATH]|A

€pPMaTOMHUO3UTHC)
Jn00osu (apTpUTHC)

* llayha (ckpaheno gucame, puopo3a,
ayTOAHTHTENA Y CEPyMY)

* ['acTpOMHTECTHHAJIHH TPAKT (TeNKohe mpu
ryTamy, yialepanuje)



JJaMaToOpHe

-itis = undpaamanmja

AT0pHe MuonaTnje ”Ha3uB KOJU CE
€ KOPUCTH

Cleporena rpyna ayTouMyHCKUX CUHAPOMa

* Kapakrepuuie ux:
— uHIaManuja MmumimhHor TkuBa
— KOJy npatu MmumunhHa ciadocr

* CucremMcke KOMILITUKAIIH]e

* Vapox nenozuat (Moponarcke MH(pIAMAaTOPHE
MUOIIaTH]¢E)



JJaMaToOpHe

a CJIA00CT MPOKCUMAJIHEe MYCKYJIaType
CT MuIInha Bpara

erikohe y roBopy,

— HazaljlHa perypruraimja

— Jucdarmja

— AcnupaiyoHa mHeyMOHHM]a

» Kowxne npovene (xeauorpomnHa ocia, Gotron-ose
raryJie



Uanonarcke HvHGpIaMATOPHE
MHONATH]e

* IloBehana koOHUeHTpauKja MUIIUhHUX eH3UMA Y
cepymy (CK, ALT, AST, LDH)

* Muonarcke nmpomMeHe Ha eJeKTpoMuorpaguju

* IlaToxmcTo/I0IKN HAJIAa3 IpU OMONCH]H MUIIIMha
(uHpUITpaMja y MUITMHHOM TKHUBY)




0/bABAHE
HUX MUOIIATH]A

LU 00ama, KOJM ce pa3BHjajy Opxe

—TemKohe nmpu Xoaamy/nemamy, YenJbamy,
amy IIpeaMeTa

SOULLAT 3AMOD KOJU PEMETH HOPMAJTHY aKTHBHOCT

Pam niiy paHuue mo Koxu

* boJu uim oTox y 3r;100y

© llpobaevu ca ryramem, pedlyke, aujapeja win
KpBapeHE

 CkpaheHno qucame Wix Kamab

* [ pozuunua, npe3HojaBame Wik ryourak TT



0/bABAHE
UX MHOIIATH]a

HOI'0 HAYMHA
3axBaTajyhu pasju4uTre Jeji0oBe Tela
— uvntupajyhm MHOTE Ipyre 0oi1ecTu

— 3aTO MX J€ TENIKO AMjarHocTH(UKOBATH



KIIMHHYKO HCITO/baBaAK€
HH(IAMATOPHUX MHOIIATH]A

* [orpoHoB (Gottron) 3HaK: T T

— €pUTEMAaTO3HE, JbYCIABE IMTPOMEHE
Ha €KCTCH30PHHUM CTpaHama
MeTaKaproQalaHreaTHUX
3rJI000Ba U IPCTHU]Y




KIIMHAYKO MCII0/bABAIHE
HH(IAMATOPHUX MHOIIATH]A

HU MKy 11aJia
* XeJHOTPONHH paul Lipeennio y 00.,1uKy maJj

IlpoMeHe HA HOKTHMA
(Periungual erythema)

o




CKYJMUTHCA

HEKP03a KPBHHUX CY/0BAa

a) (Hemo3HaT y3pOK, IpUMAapHUA ayTOUMYHCKH
UCH

Haapia (MHpEKTUBHU Y3pOUYHHUIIY, ICKOBH, PEAKIIU]E
€0CETJbUBOCTH, TYMOPH...)

THOJIOTHja/IaToreHe3a

— Omrehene helnjCKUM WA XyMOPATHUM UMYHCKHUM
OJATOBOPOM

— Uudaamanuja Boau:
° CYJKeH>Y MJIM OKJIY3Wju BacKyJapHOT JTyMeEHa,

* ca MCXeMujoM, JOKAJTHOM aHeypu3sMom, U Moryhom
PYNTYypOM

-  EnmpeMuosioruja
— Petko ce jaBsba



MOr'y OUTH
eHHn"?

BCJIMKC, CBAKH KPBHHU CYI MOYKC

ApTtepuoJie
— Kanuniaapu
— Benyuae

— Bemne

* BackyiuTrucu MOry aa npoy3pokyjy omireheme
OMJI0 KOI OpraHa v TKHMBa



Kiaacudukanuja BaCKYJIUTHCA
[peMa eTHOJIOTMjH

[TpumapHau (ayTOUMYHCKH) U CEKYHIapHM (3HATHO uenrhm)

LIpUMAPDHH CeKYHIapHMU
KaTeropuja |mpumMmep
Peymarcke RA, SLE, MCTD,
0oJsiecTH DM, RF, SS
NndexTUBHE HBV, HCV, SBE
0oJ1ecTH

KPUOIJI00yJIUHEMMja | CEKYHAAPHU KO/
MHjeJIOMa, KO
Jumpoma




IlpyMapHu ayTOUMYHCKH BACKYJIUTHCH
(mpeMa BeJIHYMHU KPBHOI Cy1a)

BeanunHa KpBHOTI cyaa boJsecrt

1-BeJIMKH KPBHH C. *Giant cell arteritis (GCA- PMR)
(aopta u rpane aopre) |*Takayasu's arteritis

2-cpeahu KPBHH C. *Polyarteritis nodosa (PAN)
(rmaBue Bucuepaane | *Kawasaki disease

aprepuje)

3-MaJim K.C. (BeHy.ie, *Churg-Strauss syndrome (CSS)
KAIIaph, apTepHoJIC | *\Wegener's granulomatosis (WG)
M mae aprepuje) *Henoch-Schénlein purpura (HSP)




IlpuMapHU ayTOUMYHCKH
BACKYJIHTHCH
(mpeMa BeJIMYMHU KPBHOT Cy/1a)

Giant cell arteritis, Takayasu arteritis Tms of blood vessels aﬁec.t?d
Bt e by different types of vasculitis
Polyarteritis nodosa, Kawasaki disease

e e e Capillary .

Arteriole venule ¥

w
Goodpasture’s syndrome

h__\ﬂ__-’

Henoch-Schonlein Purpura & Cryoglobulinernia

‘_V___—I

Microscopic Polyangiitis, Wegener's Granulomatosis,
Aorta and Churg-Strauss Syndrome

Artery




noch-Schonlein mypnypa
Churg-Strauss cunnpom

Wegener-oBa rpanyiomarosa

ApTepuTuc IIMHOBCKUX hennja

I Thrombangitis obliterans (M.Burger)



CKHM) BACKYJUTHUCH

TA y OUJI0 KOM KUBOTHOM
OBOpOheHYEeTa 10 CTapuX

OI'y OMTH JIOKAJHM MJIH CUCTEMCKH

* CHCTEMCKH MOTY JIa 3aXBATEe MHOTI e
Oprane d TKUBa

* HeneyeHnu jjokaiHU ayTOUMYHCKH
BAaCKYJIMTHCH MOTY JIa IPOrpeaupajy y
CUCTEMCKH 00JIUK



Bam€ CHHApPOMA

10 MCHOJLABAL e BACKYJIUTHCA
a Pa3HOBPCHO

JIBe ocobe ca ncTuM 00JJUKOM
ayTOMMYHCKOI BaCKyJIHUTHCA MOTY UMaTH
Pa3JIM4YMTO HCNO/baBam€ 00ICCTH

(cuMmmTOME)



Balbe CHHpOMa

o XPOHHUYHH KallldJb

* KpBY ypHHY

HEO00jallkbUBa IPO3HULIA *  3aKpBABJBCHE OUN

e wMuinmhaa ciadoct +  HpOMeHE Y yBY

** IaBobosa °*  IIPOMEHE y MEMOPHUJH U
°*  HEOYECKHMBAaH I'yOHTaK TECKUHE KOOpAUHAIUJU IIOKPETa
* 0oy Mumuhuma *  npoOJieMH ca BUJIOM

W/WIN 3TrII000BUMA °* U ApYTH CUMITOMU ...



