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dTanbl AMarHOCTUKU PpeBMaTOUAHOIO
apTpuTa

*KnmnHmnyeckaa KapTmHa
JlTabopaTtopHoe obcregoBaHue
‘PeHTreHonornyeckoe obcnenoBaHue
[lononHuTENbHbIE METOADI



KnuHu4yeckasa KapTuHa

°* CUMMETPUYHOCTDb

e CyCTaBbl KUCTen u cTton (Mernkue)
°MNONNAPTPUT

* MOJZTIO4 0N BO3pacCT

* )KeEHCKMUU non

°*TUNNYHbIE peBMaTouaHble gecdopmayuumn



BapuaHTbl Hayana PA

*CUMMETPUYHbIN NONUapPTPUT

* MOHO- U ONIUIrOapPTPUT

* «MaNUHAPOMHBLIN peBMaTU3IM»
*pELNONBUPYIOLLNN OYPCUT N TEHOCUHOBUT

*PEMUTUPYIOLLINN CEPOHEraTUBHLIN CUMMETPUYHbIN
CUHOBUT C «MOAYLKOODpa3HbIM» OTEKOM

‘reHepasin3aoBaHHad MUalirny



PeBmaTougHbIN apTpUT




PeBmaTougHbIN apTpUT




PeBmaTougHbIN apTpUT




PeBmaTougHbIN apTpUT




JTO He peBMaToOMAHbLIN apTPUT
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JTO He peBMaTOMAHbLIN apTPUT




JTO He peBMaTOMAHbIN apTPUT




JTO He peBMaTOUAOHbIN apTPUT




JTO He peBMaTOUOHbIN apTPUT




JTO He peBMaTOUOHbLIN apTPUT
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JTO He peBMaTOUOHbIN apTPUT




HOA: acuMMeTpUYHBLIN ONTUTrOapPTPUT KUCTHU
(6bonbHas K., naBHOCTbL OOne3Hu 2 mec.) — HabnraeHue
NlyunxuHon E.J1., 2007r — k 2009r TpaHcdopmauua B

TUNMYHBLIN PA




PaHHuUu apTput

* OyeHb paHHUin PA (0ObIYHO NepBble 3 MEC. OT MNOSIBIIEHUS
CUMMTOMATUKN)

* PaHHUN PA (Unn «paHHun yctaHosuswnmnca PA») — nepBble 1-2
roga 6o5es3Hu (Korga MOXHO onpeaennTb NepBble MPU3HaKK
nporpeccmpoBaHnst 6onesHn)

* HegndodepeHumpoBaHHbin apTput (HA) — BOCcnanuTtenbHoe
nopakeHne CycTaBoB, He COOTBETCTBYIOLLEee (eLe?)
KnaccugumkaumoHHbIM Kputepuam PA



OcobeHHocTU paHHero PA

 Tonbko B 50-60% cny4yaeB aebrOTUPYET C TUNMNYHOU
KITMHUYECKOU KapTUHDbI

*Y 1/3 60NbHbLIX C KAPTUHOU BOCNANNTENbHOIO NOPaAXXEeHUS
cycTaBOB Habnropaetcs T.H. «<HeanhdepeHUNPOBaAHHbIU
aptput» (HA)

Y bonbHbIX HA B TeyeHue 1 roaa HabnoaeHusa PA
pa3BuBaeTca B =30% cny4aeB



HeouddepeHUMpPOBaHHbLIN apTPUT

100% -

80%

O He-PA

70%

60%

S0%

40%
B5,7%

0%

20%

10%
14,3% 1.4%

0% T T
He-PA HA PA

Puc. 1. UamaeHeHne auarHosa y nauveHToR pasHbix
OWarHOCTUYSCKUX MPYNN NpM padHam aptpure (Mockoeckas
Koropta SoneHLX, HatNAABLWIAACA B pamKkax NnporpaMmmel
PAAWKAN) npu HatnioaeHnK B Teyadue 12 mecayee (n=366)




HeaunddepeHUunpoBaHHbIN apTPUT

Taébnuua 1. Kputepuu rnporHosa
(pewarowiee npaBuno) Ang npeacKkasaHng
pazutua PA y 60NbHbIX HA

(no: Van der Helm-van Mil A.H. et al., 2007)
Mpu3nax bann
Boapact x 0,02
Mon — XeHCcKuiA 0,5
Pacnpegenexdume nopaxeHns cycTagoe
® MEJIKME CYCTABbI KMCTER M CTON 0,5
® CHMMETPHYHOE NOPaXEeHHE CyCTaBoR 0,5
® NOPAXEHME CYCTABOB BEPXHWX KOHEYHOCTER 1
® NOPAXKEHWUE CYCTABOB BEPXHUX M HWAKHMX KOHEYHOCTER 1
YTPEHHAR CKOBAHHOCTL ® 26-90 mm 1
(mm, BALL) *>90 mm 2
“YWCNo 60NE3HEHHBIX *4-10 0,5
Cy CTagoB *11 1> 1
YUCNO NPMMYX WKX * 410 0,5
Cy CTaBoB *11 1> 1
C—peaKkTHBHbIA GRNOK *5-50 mr/n 0,5

*>51 Mr/n 1,5

P @—n0noxMTENb HbI i 1
AHTU=-ULMN — nonoxuTenbHbie 2




BbiBoa 1

KnnHnyeckaa KapTuHa — OCHOBa AMarHo3a

Knaccuyeckasa KNnUHMKa no3BonseT
BepudumumpoBaTtb AnarHo3s

*[Tlpu paHHeM apTpUTe KNNMHNYECKas KapTUHa MOXeT
ObITb MarionHPOpPMaTNBHOM

*HeTUnn4yHasa KNUHMKa TpebyeT AanbHeULWero
obcrnenoBaHuA



JlabopaTtopHoe obcnepgoBaHue

* OBLMM aHaNn3 KPOBU

* broxmmmyecknim aHanms KPoBwu

* PeBMatongHbI doakTop

* AHTUTENA K UNTPYITMHHUPOBAHHLIM Derikam



PeBmaTonaHble pakTopbl

1 Hannune PO - noaTeepxgarowmm mapkep PA

1 INpu Hannumn P® B cbiBopoTKe PA cepono3nTmUBHLIN, NpU
OTCYTCTBUU — CEPOHEraTUBHbIV

1 PO - HepgocTaTo4HO cneundonyHbIn NnokasaTerb
(cneundounyHocTb IgM PO coctaBnsiet 80-93% npwu
4yyBCTBUTENLHOTU 50-90%)

1 MoxeT obHapyXuBaTbCa Yy NOXUIbIX, MPU 3aboneBaHUAX
nerkux, Nnpu ayToMMMyHHOM TUpeouauTe Npu onyxonsx, rnpu
C3CT 1 cncrtemMHbIx Backynutax



LinTpynnuHuposaHmne 6enkos B
® cuHoBUManbHom obonovke npu PA

HNg—('2=l¢H2 O=(|:-NH2
?"H Peptidyl- 'l"'l
CH; d:%:i:;:a;ge CH,
CH CH
A
~NH-CH-C- ~NH-CH-C-
0 0




ACPA: yTO siBNnsietcsA aHTUreHOM?

°['eHepunyeckue: CCP (OTNUYHLIN ANarHoCTUYECKUN
TECT, HE ABNSEeTCA ayToOaHTUreHoM, orpaHNUYeHHbIe
BO3MOXXHOCTM B UCcregoBaHMM 3TUOMOMUKU U
naTtoreHesa)

Cneuundmyeckue: cit-donbpnHOreH, BUMEHTUH,
9HOSMa3a, KonnareH; noaxoauT Ans uccrnegoBaHus
3TUONornMm u natoreHesa. LimtpynnuHnpoBaTtbes
MOryT Nntodble 6enkn (akTuH, PUOPOHEKTUH U Ap.)



[MlpoTenH ApruHnH lenmuHasbl (PADSs)

Protein Arginine Deiminases (PADs)

+ PAD family
« PADs 1,2,3,4,6 &
H;h.\.T.hH; HT__F.HJ
NH PADA f‘NH F
N s H Ha0) 5 ‘[ H +NH,
YR YR
o o]
R = substrate profein seguences,

* Calcium activates PAD activity by
=10,000-fold

v K;5=02to05mM
« ~75 kDa proteins

« Localized to the nucleus, cytoplasm,
mitochondria, and granules.
« Histone modifying enzymes.

« RA patients produce autoantibodies

that recognize citrullinated proteins.
hat recogni Fusated prot Arita et al. Nat. Struct. Mol. Biol. 2004, 11, 777-783.




AKTUBHbLIN caut PAD4



[lpeanonaraemMbiy KaTarmMTU4YeCKUn
MeXaHU3Mm
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KnuHnyeckue dpeHoTUNLI
peBMaTonaHoOro apTpura

A
ACPA+ M ACPA.-
CunbHaga accouuauumsa c MeHee 3HauuMmMana accouuaumsa ¢
DRB*SE DRB*SE
BbicOKass akTUBHOCTb Msrkoe TeyeHue
TsKenoe TeyeHue Yawe PP-
JPO3UBHbLIN Jlyywe nporHos
Yawe PP+ Jlyywe oTBeT Ha 6rokaTopbl
XyXe oTBeT Ha 6rnokaTopbl ®HO
®dHO MeHee «TUNUYHBLINY PA

bonee «tnn4YHbin» PA



KypeHue accouumnpoBaHo C
LUTPYNIMHUPOBaHUEM

Mahdi H*, Fisher BA*, Kallberg H, Plant D, Malmstrom V, Rénnelid J, Charles P, Ding &
B, Alfredsson L, Padyukov L, Symmons DP, Venables PJ, Klareskog L, Lundberg K. o

=pecfic interacton between genotype, smoking and autcimmiunity 1o citrullinated alpha-
enclase in the etiology of rheumatoid arthntis. Hat Genet. 2003
&0
20
Cdds
B CCP- CEP1-
2 BCCP+ CEP1-
HBCCP+ CEP1+
20
10
0

smoke- smoke+ smoke- smoket
0401- 0401- 0401+ 0401+



KypeHne accoummpoBaHoO C
LUTPYNIMHUpOBaHUEM

Smoking and ACPFA also applies to
Pre-RA. (From the EPIC cohort: unpublished)

Ant-CEP-1
300 - ¥
ik
. 200~
E -
E
100 - L
4 -.-- 7 i: :"
0- -ﬁ alls Ah. s
S - n=153 no43 =63
Mon-Smokers Smokers Mon-Smokers  Smokers

Controls (n=233) Pre RA (n=108)



KypeHue accouumnpoBaHo C
LUTPYNIUHUPOBaAHNEM

Citrullinated proteins in lungs from smokers
— .
L B
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Smoker Mon-smoker
BAL Cells
FB5 (cit proteins) 2112 ors p ns
MCA (cit proteins S 115 p<0.05
PAD2Z (no +ve) 1414 14514
PADZ (Y%oells +ve) 26% (55-04) 63% (40-88) p=0.001

EBronchial bicpsy
F25 (cit proteins) 1010 1012 pns




[MepnoOQOHTUT U LUTPYIINIMHNPOBAHMUE

Aetiopathogenesis of RA

periodontitis| [Smoking E#QE;;B
Citrullination of autoantigens
|
ACPA
!

Clinical phenotype




[MlepMoOQOHTUT N LUTPYIINIMHNPOBAHMUE

Porphyromonas Gingivalis: a potential
environmental agent in RA

*400BC, Hipprocrates: removal of bad teeth cures arthritis
*1950s-60= “total dental clearance™ as treatment of RA
*Epidemiclogical association of periodontitis with RA
*Similar risk factors for PD and RA (smoking & HLA-DR4)

*Citrulinated enolase from P gingivalis cross-reacts with
human enclase. |

*P gingivalls encodes PPAD which citrullinates human
autocantigens.




UHaykuma aptputa y DR4 |E mbiwen npu
MMMyHM13aUUn u,MprnnMHMpOBaHHoﬁ n
HaTVIBHOVI 3Honasou P. ainaivalis

™

KmlochAJ, Alzab n Brintnell ¥ lll:.l:: E, Bama L, Wegner N, Bell DA, Casms E, Venables PJ.
Arthitig Fheum. l1 May 0416 J1

0,

=

Change in
Ankle width (mm)
=

Days post immunisation



P.gingivalis PAD: yyacTHuk natoreHe3a PA

P gingivalis PAD: a second bacterial molecule = 'af,
relevant to the pathogenesis of RA. =7 "

* Bacterial deiminase unigue to P. gingivalis
which citrullinates peptlde& fmm human
aumanhgens Vegre ‘ e




N3neyeHune PA 6e3 Oa3ncHou Tepanuu...

Medicine (Baltimore). 2014 Dec;93(27):e195. doi: 10.1097/MD.0000000000000195.

Could earln rheumatoid arthritis resolve after periodontitis treatment only?: case report and
review th e literature.

Salemi S', Biondo M, Fiorentino C, Argento G, Paolantonio M, Di Murro C, Malagnino VA, Canzoni M, Diamanti
AP, D'Amelio R.

e Author information

Abstract

Rheumatoid arthritis (RA) is an immune-mediated polyarthritis; currently no pathogenic agent has been
identified as a disease trigger. A patient with RA, presumably caused by periodontal infection, whose
remission has been observed after periodontitis treatment in absence of specific RA therapy, is reported
here for the first time, to our knowledge. A 61-year-old male patient presented o o
migrant arthritis associated with antibodies against citrullinated protein antigens positivity. The clinical
features allowed to make RA diagnosis according to the 2010 European League a?alns
Rheumatism/American College of Rheumatology RA classification criteria. X-ray of the second upper
molar showed chronic apical periodontitis. After its treatment, arthritis remission has been observed in
the absence of specific RA therapy. It has been suggested that periodontitis may have a trigger role in
RA pathogenesis. This could be explained by the enzymatic action of Porphyromonas gingivalis,
probably leading to break tolerance to collagen. The identification and subsequent treatment of
periodontitis should therefore be considered pivotal in RA prophylaxis and management.



BbiaBneHne aHTUTEN K UMKIMNYECKOMY
LUUTPYINMHOBOMY nenTtugy B ANarHOoCTuUKe
peEBMaAaTONAHOIO apTpUTA

V3 peaucmpa OOHOpO8 Kpos omobpaHo _ 80%
710000 obpasyos nul, Komopekle
o
srnocnedcmeuu 3abonenu 70%
pesmMamouUOHbIM apmplmom, 60%
Bcezo obHapyxeHo 83 crnyyasa .
3a6onesaHusi PA =
40%
30%
YacToTa ‘ 20%
peBmochakTopa npu L 10%
paHHem PA
r T T T T 0°/o
10 8 6 4 2 0

rozbl Ao HayanaPA Rantapaa-Dahlqvist etal, Arthrithis Reum 2003




CeponosnTUBHOCTb MO aHTUTENaM K LUMKIIMYECKOMY
untpynnuHosomy nentugy (AULUM/CCP)

® NMPOrHO3UpyeT pa3BuTue AeCTPYKUU Npu
peBMaToOMAHOM apTpuUTe BHE 3aBUCUMOCTKN OT PP

B

Wi
ALILIM + PO+ o
= AULN + PO - L/\__i
i 50 : .
% 40  — B
= :
g % A ] 1 4 AUUM - PO+
&.20 5~ 1 [ ' e— 17 ¢ AUUN -PO -

% 1 31 3 4+ 5 & 7

Time (yrs)

Van den Linden et al. A&R 2009




Ponb ACPA B oeCcTpykKTUBHOM npoLuecce

Preclinical phase Clinical disease onset Established disease

Osteoclast
precursor

cell — = Osteoclast

{
Plasma
cell

cell

ACPA /

| |

s NIH Public Access
%é Author Manuscript
P pepsT

Published in final edited form as:
Nat Rev Rheumatol. 2012 November : 8(11): 656—-664. doi:10.1038/mrtheum.2012.153.

Cytokines

Pannus and
erosion

Bone erosion in rheumatoid arthritis: mechanisms, diagnosis

and treatment

Georg Schett and
Department of Internal Medicine 3, University of Erlangen-Nuremberg, Krankenhausstrasse 12,

91054 Erlangen, Germany

Jduosnuely Joyiny d-HIN

Ellen Gravallese
Department of Medicine, University of Massachusetts Memorial Medical Center and University of

Massachusetts Medical School, 55 Lake Avenue North, Worcester, MA 01655, USA



Ceponornyeckasa gnarHoctuka PA

Clinical suspicion
Arthritis in 2 or more joints, duration >6 weeks

Diagnostic testing Prognosis Disease activity
REVIEW ARTICLE

E — mndlormm ¢ The Serological Diagnosis of

Antibody titers can Rheumatoid Arthritis

correlate with disease Antibodies to Citrulinated Antigens

aCtiv'ty Karl Egerer, Eugen Feist, Gerd-Rudiger Burmester

Prognosis worse
for seropositive
RA patients

RA improbable

(with <4 ACR)

RA possible
(with >4 ACR)
\J
RA relatively certain
(also with <4 ACR)




BbiBoa 2

OO eknMHMn4Yeckue nabopaTtopHblie MeToAabl
NO3BONAIOT OLleHUTb aKTUBHOCTb PA, Hanvumne u
BbIPpaXXeHHOCTb CUCTEMHbIX MPOABIIEHUU U
OCJTOXXHEeHUM

Ceponornyeckoe obcnegosaHme nomoraer
Bepudmkauum anarHosa (PP n ALLIM), no3sonsier
oueHuTb aktuBHocTb (AULUIM, ALB) u nporHo3s (PP u

ALLIN)



PeBmaTonaHbIN apTPUT —
pPeHTreHosiornyeckasa guarHocTumka

[NopaxeHue TUNUYHLIX Ansa PA cycTaBoB
B NepBble roabl 0one3Hu:

2 -5 nAcTHOanaHroBbIe U
NnpoKcumarnbHble MexdanaHroebleé CycTaBbl

e LinnoBnaHbIN OTPOCTOK NTOKTEBOU KOCTHU
e CycTaBbl 3ansACTbA

e laTepanbHas NOBepPXHOCTb NOSIOBKU 5
NAOCHEBOUN KOCTHU

 MeananbHble NOBEPXHOCTU rONTOBOK 2-4
NMOCHEBbLIX KOCTEWN

e OcTanbHbIE




OcTeonus: 3To He peBMaTONAHbLIN apTPUT




AHkuno3 KIC: 3To He peBMaTONOHbLIU

Sieper J et al. Ann Rheum Dis 2009;68:ii1-ii44 ARD
©2009 by BMJ Publishing Group Ltd and European League Against Rheumatism



JTO TOXEe He peBMaTOUAHbLIN apTPUT...




PesmatonagHbin Aptput — MPT anarHocTtuka

o wiige
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CE-MRI T1

DCE-MRI
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RESEARCH ARTICLE Open Access

Dynamic contrast-enhanced magnetic resonance
imaging of metacarpophalangeal joints reflects
histological signs of synovitis in rheumatoid
arthritis

Stefan Vordenbaumen' ", Christoph Schleich®", Tim Logters®, Philipp Sewerin', Ellen Bleck', Thomas Pauly®,
Anja Miiller-Lutz, Gerald Antoch® Matthias Schneider', Falk Miese® and Benedikt Ostendorf'



CumHTUrpadpumsa npun PA




@ ORIGINAL ARTICLE
CrossMark Immunology, Allergic Disorders & Rheumatology

hitp://dx.doi.org/10.3346/jkms.2014.29.2.204 « J Korean Med Sci 2014; 29: 204-209

The Role of Bone Scintigraphy in the Diagnosis of Rheumatoid |
Arthritis According to the 2010 ACR/EULAR Classification - “
Criteria




[lcopunaTnvyecknmn apTpuT —CcUUHTUrpadus
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enolt et al. BMC Medicine 2014, 12:49 %
http:/fwww biomedcentral.com/1741-7015/12/49 . .
2, @\C Medicine
g;}ig Cutting edge: issues

Tona®

in autoimmunity

COMMENTARY Open Access

Laboratory biomarkers or imaging in the
diagnostics of rheumatoid arthritis?

enolt'”", Walter Grassi** and Peter Szodoray®

s R

PaHHUK apTpuT:
npoaonbHoe aopcarnbHoe
ckaHupoBaHue 2 [NPC (A)

OEMOHCTPUpPYET

BOCNanuTernbHble

nameHeHua (A) —
CKONnJieHue Xunakoctu (°),

CUHOBMWanbHagd
runeptpodousa (*) u multiple
power Doppler spots (+).
[lonepeyHoe
CKaHnpoBaHue
(B, C) ny4ywe nokasbliBaeT
Hanuymne naHHyca —
npeaukTopa
aHaTOMUNYECKNX
N3MEHEHUN.



PaHHUKU arpecCuBHbLIN
apTpuT (aopcanbHoe
nonepeyvyHoe
CKaHupoBaHue)
OO0MNnepoBCKUN CUTHAT
TECHO NPUNEXNT K
KOCTHOMY Kpato (A).

AHarnorn4Ho otes
LOonnnepa (B) sBngHo
9po3npoBaHMe KOCTHOIO
Kpaqa (>) B TOYKe KOHTaKTa
C CUHOBUAJSTbHbIM
NaHHycoMm (+)

GM\C Medicine

COMMENTARY Open Access

Z/K tting edge: issues in autoimmunity

iy

Laboratory biomarkers or imaging in the
diagnostics of rheumatoid arthritis?

adislav Senolt'”", Walter Grassi** and Peter Szodoray®




Mo3gHuKM apTpUT: roNnoBKa NACTHON KOCTMU:
e i L A GNTc e KpynHas cy6x0H.qpan bHaAdA KOCTHaA 3po3us (>),
3anorTHeHHasA XOpOLUO Nepgy3nPOBAHHBLIM NMAHHYCOM
Laboratory biomarkers or imaging in the (+)’ HTO nO'D'TBep?K'D'aeT Halnh4me BblpB)KGHHOI/I
diagnostics of rheumatoid arthritis? BOCMAaliMTeribHON akKTUBHOCTN U YKA3bIBAET HA
HegoCTaTOYHO 3PPEKTUBHOE NeveHne

ral.com/1
Lo
%?\ 2 Cutting edge: issues in autoimmunity
L

COMMENTARY Open Access




BbiBoa 3

Busyanunsauuna Heodxoanma gna sepudpmnkauum
anarHo3sa (MPT, Y3WU, cunHTuUrpadms)

o[1ns oueHkn ctaguun (peHteHorpadusa, MPT)
AndchepeHumnansHon anarHoctukum (Y3U, MPT)
e[1nfa oueHKn ocrnoxHeHUn (eHTreHorpadcpus)

PeHTreHorpacdma Ha paHHen cTagum
HeuHdopMaTUBHaA



IlnarHoctuka PA

KnaccugukauyuoHHbIe Kpumepuu
pesemamoudHoz20o apmpuma ACR/EULAR 2010

1. KnuHu4Yeckue npu3sHaku rnopaxxeHusi cycmaeoes
(npunyxnocmsb u/unu 60s/1e3HeHHOCMb):

1 KpynHbIn cyctaB — 0 6annos
2-10 KpynHbIX — 1 6ann

1-3 MenkKux cyctaBoB — 2 6anna
4-10 menkux cyctaBoB — 3 banna

10 n 6bonee cyctaBoB (U3 HUX 1 U bonee menkue)
— 5 6annos.



IlnarHoctuka PA

2. Ceposiocus (P® u AUUII):
OTpuuartenbHbl — 0 6annoB

Cnabono3nTtuBHbI (Bbille HOPMbI He bornee
yeM B 3 pa3a) — 3 banna

3. AnumenbHOCMb CUHOBUMA:
MeHee 6 Heagenb — 0 6annosB
oonee 6 Hepgenb — 1 6ann

4. Ocmpogha3oebie nokazamersnu:
Hopma CPb u COJ - 0 6annos.
nosbiwweHue CPb n CO3 - 1 6ann



IIunarHoctuka PA

OnpepeneHHbIn PA — ecnn cymma

6annoB no 4 pasgenam CocTaBngeT
6 u bonee 6annosB



PaHHAA anarHocTtuka PA Ha npakTuke —
nepBbIN 3Tan

Kputepun EULAR KnnHn4yeckoro nogo3peHus Ha

PA ona Bpayeun ooLien npakTukn
(P. Emery et al., Ann Rheum Dis 2002;61:290-297)

— 2 3 NnpuUnyxwunx cycraBa

— BoBneuyeHune NACTHO- U
nrrocHedanaHroBbiXx CycTaBoB («+»
CUMMNTOMbI «CXaTUAR)

— YTpeHHSAA CKOBAHHOCTb = 30 MUHYT

KoHcynbTauua peemartonora




BbiBoa 4

Jlyywie nepecTtpaxoBaTbCH, YeM OCTaBUTb
nauveHTta 6e3 HabnogeHUN

‘He 60ATbLCA AMarHo3a
Heaund depeHUNPOBAHHbLIN APTPUT U
Ha3Ha4YeHuUs 6a3nCHOU Tepanun






