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SUmMmary

Sirtwin 2. which (s mainly present in cytoplasm, plays an imporlant nole ia matnmalian
development, calons resiciclion. metabalic regulation cellular antioxidant porential and
the regulation of aping. YWe found that the protgin level of sirluan 2 0 hwwan peripheral
blood mencouclear eclls {PEMOs) ducrgises with advance ol doaor aze in men and
waomen, Cur data sugeest that sirtwin 2 level in PRMCx decezascs with age in both men
and wormen and may have a peteniial ws o wselul hiomarker monitoring health conditions

and Aging

Intrypduction.

Rifuing wre nicotinamide adenine dinucleotide {MNADY-dependent protein deacety [ases
bt wre mesicialed wilbe protein acetvlation. metlabolist, and age-related diseases T1E
Sirluins were initally Tound o deceletare aping in Mematoda, More tecently, it has heee
repuried that siruins may participate in e calorie restriction on nretabolism ol
lonpevity in marmenals | 1,2]0 Thwonan has seven sittnins (sictwin 1-7) which are
funetiomally nonredundant. Sictoims conduct their functions vis deacciylation of larget
profems i the diftecent cellular compartnent [2]. Boles of sictwin family may be
classilied inlo two categaries  the repulation ol metabelizm and the response 10 siresses,
such as vxadarive stress and heat shock stress.

Previous ceparls have clearly indicated thar simuin 2 ¢51R72), which us mainly
presenl in eviaplasm. pacticipates in stess eesponses by regulatiog cell eycle miotic
checkpoint and cell death (apoprosis] duough the deacerylation of targst proiems [3.4].
Futthermore, recent studics clearly revealed different characteristies of SIRT2 {unction.
in addition o eflecrs of SIR1Z cn cell cvele fumetion and stress-induced apoplonic
pathway. Several transcription factors. mcluding o homeobox franscription Tucloe
(HoxAl and a forkhead box O tranzcription factor {(FOXD), physically interact with
SLR1Z [5.6]. Also. it has bocn demonsteated that STRT2 reduees levels of reactive tsepen
species {foxidative stress) into the cells and deacervlates transeription Taclars in respuoose
to caloric resiriction [A]. These findings indicate that SIRT2 has an impionant mole in
caloric resrriction, metabolic regulation and ccllular antioxidant poemial and 15 Ml ved
in the regulation of aging.

hore recently. Morth BJ er al. clearly demonstrated that the SIRT2 activation
pariicipates inthe repalation of gz iomice [7]. They found that the activation of SIRT2
induces e overexpression of the mitotic checkpoint of kinase genc BubR ] and inercases
median lifespan in mice. Bubl2] iz known to be 2 component of the spindle assembly
checkpoint that has etnerped a5 @ key regulator of agme and lengevity o mice, Their

[ £
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Ninelinges elearly indicate that SIRT2 activiry conmtermet the ggimy and age-re lated discases.
Fumar B el al. also reponiad that et serum sidoins (smmn ), sicoin2, sifluiodp levels
sipnificantly wssoelated with frwlty in older awce proups |B). Thetr fndings demonstirated
Lbwial sescuaron Leves] ol sirluio has o palential oy a distinctive mocker Joe fraity in elder people.

Plere. fur thie Jirst fime io hormeans;, se report Lhist the proten level of SIRT2 inchoman
peripheral blocd mononoclear cells (PRMCs) decreases with domer aee inomen and

WLAIED.

Merhods.

We analyzed the protein level of SIRT? in PBMCs in healthy contrals. after written
informed consent. The peotocol was approved by the ethics committee of 56 Mariannn
Limiversity School ot Medicine. The healthy conuol group conssted of 91 volunoeers
(amed 26 o 66 vears old, malo: 44 cases. Female: 47 cascs). Exclusion crileria werc
inmung disorders, disbctes. merabolie discases or mabignant discazes,

PEMCs were isolated by Ficoll geadient contrifugation method. Periphecral hleod
from 4 healthy doner was diluted with cgual amounis of phosphate buficr salime. overlaid
on Fieoll medium (GE Healtheaere UK Led, Buckinehamshire, UKD and centeifoged at
1 20K} rpin for 30 muinate st 229 After the centrifupation. PBRMC pellets were collocted.
Fronzin lovels of SIR U2 i PBMCE wete anadyzed by dhe western blot analyss and the
enmvooc-linked Inununosorbent aseay (ELLSAY using 2 human speeific antibody Tor
SIRT2 (Abcam ple. Cambridge. LK)

Resulis,

Our western blot ansbysis revealed thatl the protom level of SIRT2 in PEMO's wus
sigmilicantly oy rzgsed with donor age. An inverse corelation between the SIETE bevel
and dimer age was shserved (Figuare 1, O= 03475, P=0.01), Noteworthy, coneenimuions
al RIET2 o PRMCs, which were analyzed by ELISA. also showed an mverse comelation
with donor age ¢ Figure 2, = 02734, P=0.01).

THsgussion,

{2ur data clearly show for the Mest iime 1 homans that the 51RT2 level in FEMCE
deerenses with age in both men and women, Although turther studies are necded to elarify
whether or not siflwin activity 15 a tunctien of age and «<on bz alered throwgh medical
conclition. medicines., fogds, supplements, smoking, or physical exeraze, SIK12 levels in
FEM s may have a potential as & usctul biomarker menoonng bealth conditions and
waing that are widely and transverscly influenced by the mflammation. scncscence
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(eellular aping], or degeneratioon of oneas and Hesues as 2 result of change of the cellular
aclivity.

Previous repoct demonstrated thay senum situing have great potenfial to be
diapnosic pratein marker for feailty in older age groups of Wb s or above [B]: Serum levels
of sifuind, 2, and 3 wete siptiticantly lower in paticnts with frail compared with 1the non-
feail. Also, it has been suppesied that 81812 induees the checkpoint kimase of HubR1, a
keyv repulator of aping and loneevioy. o increase lifespan i nove [7] These hndings
cupggest that sirluin activine is associsted wilth aging and ago-rolated disenses.

Situm has geoncrated considerable interest s oan important player ooueing
blolopy and apc-related discases, Recent study incdicated that some Lypes ol eaércize
influense the activitr of sittuins in several tissues meluding PRAMOS |F). Thas suppests
that exercise indwees the autwaition of siruin and bas g potental o peevent age-eelared
disemgmes, Onidative siress 15 alsg well known o ndoce the cellular lifespan and to be
implicated with aeinge and age-nelaled diszases, dAnbosdants such as bera-caroteie. alpha-
togoypherol and aseorbic aeid exert an antpslant effect and @ pro-oxidant etfect according
ey thear congenirabon [10]. Smee SIRTE reduces levels af neaclive oxygen Specicd
(reoidabivge sirgss} inte the cells, antiosacdants as well ax exerciie moy ol lluence e
achiviy ol SIETZ. Antiowidant may alfect the acioaty of SIRT2 ws well as a cellolar
axitlative condition, Furher studivs ane necded 10 clarily the invelvemnene of $1R12
patbway in the geinge biglogy. SIRT2 may have a rale of regulator ood biomacker of aging
and Lomgeevit, We wonld hke o comelude thar 5IRT2 will be movel anrets to deeal the

common discates af aping.
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Entegrative Molecular Medicine

‘Research Article

Effects of soy peptides on IL-1B-induced matrix-degrading
cnzymes in human articular chondrocytes
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T cells upon activation promote
endothelin 1 productionin
monocytes via IFN-~ and TNF-ox

Shoshi Shinagawa’, Takahies Okazaki-, Mari lkeda’, Kazun'rudoh®, Yuz¥. Kisanoki?®,
Masashitanagisawa *, Kimito Kawahata® & Shoichi Ozaks-

Endothalin 1 {ET-1, mamly produded feamwzascular andnthadial cells, induces sascoonstictlon [
phyminloyical corditions. The andothalin receptar antagoniat i airang the most efartive agents far
pulmanary bypartansian. Floweser, little is koo abeny e production source of ET-1én infammatios
arad immunity Here, wa stidied whetherT coll- mediated ET-1 pradusction spstens azists and sparates

_ andepengdank of the preduction system en vascular @dothadial relis. ET-1 productian was readifp

detectabbe in the cullme Supernatant of numan FEMCS ard murine spleen cells skimalated with

- antl-C0ed aptibaty. Immunocytosteining showed Uhae ET-1-producing cells amergec anly in PERMC

stimulated with anti-C03 antiliedy Using the Teanswell cystarm, both murine snd humar mansgytes
aortes] woth magoetic beads inthe inner chamber praduced ET-1 whep T Cells wars activated with

" artigon ar anti-C0O3 antibady inthe outer chamber. This ET-1 productian was inhibited by anti- IFN-

ariljor THF-w anvbady, Furthenmera, manocptes puritied fram E T8+ Tied-Cel + ] mica, which

o fondttionally lack £T.1 in hermatopoietic sterm cell: and vascular apdotheliakcelks, did not produce ET-1
cven when stmwlated by antigea-specific T ¢all activation. This study demonatrabesthe existonos of an

itngre-m@eliatad ET. L prodsction induced by T cells mpam activatlon (hrgugh IF M-~ and THF-m.

A promizen? sub: G the cosdiabiella [T spstern an the physaelopuess regulativan ol bloed presars has heen
an e ggnnead'. Endeshelin ] IET 10 s 2 magur lackur that izndin e vasionate £12an and 14 manhy 'prl:-dun:d

. b wasoubie endoihelial cellz., ha arinzary seorceaf ET-1 e physinsagazal cenditivny <. Binding el EL-1 10 e

enalothrlin Crpe A o epsn [FTa; 1esules invasoonstrickien, gravih. znd semodvliog o5t . Fucusing on thes
nicvhanrsm, sacathelin recepder antagenisty were descleped and have peewes ra be amang the mes ellaclive

. 1|'_e:.;||:-cu|;g: qgunls_tl:}mia”'r'ﬁu ..'|,:-|r|-\.|||J||51|J-«.I|.":'u:‘l'|-'.r:|l h:.'p-e:unsu.ln”.

Fuvcnrly. s adidabien e remalabinn o che cirzalatory zystem toragls ET-1 foom wasenlar sacathelial cells,
Aa ncreasing bodr of evidence sapgests Ll U E7-1 APEIENL ey oy 2 role in snme axzecmentzl nivalal:
al sndlamnation” Al he T3 peoduonan systers bas e orell investipalad in it pilegss nln'.-g,v in
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Multiple target autoantigens on endothelial
cells identified in juvenile dermatomyositis
using proteomics

Rie Karasawa', Mayumi Tamaki', Tashiko Sata’, Megumi Tanaka®,
Makiko Nawsa®, Kazue Yudoh' and James N. Jaryis™*
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B3R Mk BT Dy Teaimanmes & Tumerss Adeciner cozie b T beon W by B 3000 fantiaaa, L1
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Tapde 1

Camoanents ot Boitg o

Tngnel o FlaL panis] Fatmuy raee JARENCET IO
RO S SRR LI el [ 11 LU ) Wy PO e rh o R et T T o

Arramin Svsnrenondns $nge s Ledou T A
Fertrinzal i N Az [y [ ST L3k T T
2anans i B larer vpenoi: Behge Fui- 1 =iy Finmaz
S anreae Sch o M A LY M e LN

Arnamer alrgan gl e Faivui Firvgile aSar Jneys

conclnded tha plucnsaaroee was more offectiee for 08 than
Fa [13). and Kolkacni ¢ 4! esporied hat glocosanune T
impruvel. 0 i S pagents with kiee O [L4]. Reernlly. o
randaniired, dowlde-blind, placebo-gonrallad bl b Slers
ezl showed thar glucnsamine HCD combaed with chea-
crobin salfake and bio curcemin was effective fue koee
WENT N

Lucafit G1¥ (10’5 Ysan. Lokyo, Tapand coxmnns bot
moegity eefracs and pluecsaicine HEG and has been wsel
lo 1z hyperbidrodss or artheitic s swelling aacd paw
aseociated with obesite i Japan. Vhe efficacy of this com
bination &t huiugebe eximer wad phocossocine 1740, Taaw-
ever, has oot bren eviduased. The wmn of this sudy wa
thecfore to asseged (ke elfecr of This coooblagd product o
itz witly adjreant inducod arthritia 0ATA]L and curmpare L
with the ethects of hniogitu vitras or gucosamiar HC]
flrma.

METHOLS

Fgagenis
Buegta el [bongita diled extrac-0, Lot Koo 10 K176
war prowided by Alps Phacsaconizad Ledwstrss  (Gid,
[apam) Bouogitn extroct was prepaced ax follows, The folbawe-
ing -naterials were extracied wiih 30 valumies o dosadled
water Jur 3l min ozt $5- 3100700 o LA ITE], e (E117174],
sautsnn (EILAIY, ragsn (452, kaner (515F119), and sha
byp (215G (SL AR 5L wiw Takle 10 Ve
aplusean wis filtered and concentrated ot ol ds widue. ol
Twed b ospray deping Oviekl 17 2% Lhe extroct s
chlwined cowsained 077 gvoprhizic o ancl Ru3%H sinn
menine [Figre 51 and 53).

Clemosanme FIEL wes porchased  (rorn Sigaa-Addrica
051 Loans, KOY, L5AY

Cell lines

Cliovndrnsarognsg cell Line 1911530 was prrchased fcom
AT [(Faimhooy, Uiy Celly wers culsuzed o 12 MERM
Paomna Aldeich) wath 10% Fal bovioe serume (fovalonpen,
¢acabad, CA, PEAD apd U aotbaerziantimyeeic | ome
Fizher ScicitiFic, wWoltfuim, MO, L5as

[0 TR R YO O LT LN Y TR RE G (Y AT [T PR P LA . FITTI PR |

Animal

Wistar rals weie pacchasad fram Sarles River Labetal nries
lapan [Yrkohaoa, [pan). Lhe ras, were Taassd 0 an a0
rial Teon 4l & eonstant temperslwee (22-24°C) and hoocid-
ire CAD-Gl%] wath = 12 5 hpht'dark ovcle, arad wore allowwml
frow 1ooess e 3 stundard diel ased water, The animal wperi-
et weee perfermed @0 accordisies with the Geldelines for
Acdima]l Eapecimentsion of 3t Maranna Univeraty Srado-
ate Schuo of Medicine fappraval oo 35070L0).

Al rodel

seveo-week old female cats (2127 1 115 p) were rendomly
drrulid Lo the felloweng groops (0= 5 eschl: £ sale-
treated ATA conered group; 4in) renldoed therapy (bojogile
extracl 125 mpke wnd glucosume HID B0 mgkgt AA
pronp, i) logito extract (125 oypbgl-ireated AlA group;
(ivh wlucosamine 40T (A0 mgfkpl-treated ALA growops; and
0wl a mormed contoal group Complete Freand’s adjuvane
kS neg'eF ml, Chendren, Bedmmisd, Wa, 15A] wae
impcted ooz, indraderally, ke the gt bizd oot pad
Test comprunds suspemaled L saline §1 mblkgl wese given
oraly =t L h edire e sdjuvacl Wecdion, feilowed by daly
feegyment wp 00 day L2 g gay 21 Allwagh the duily dess of
Locofit SL¥ is 2.6 ¢ in humans Gapqene. $0 mgiyl, a five
Tolel higher dose was peed in this sudy, cotespanding te
125 mgtep  for  hoioghe edrscl and PO makg  foc
Eherusunan: TICL

Pawr walune was deteimined eeer 2 oor @ days wik o
plethypansmater FTE-LAI0ME; Unrem. Cluza. [ipzn). Maw
ervihemu wid swelling weee then yraded & per the foltradng
Sopoins scele, and achritis score C16R] caloplased: O ma
anflammativn: 1, swebling a0d erpzzng of the digle 2, mad-
erale swelling, 100 erdhene ol e paw; 3, sewere seelling
ane ervthiemd al the Lonb, and 4. asvpre swellig, ereduema,
gross detzeminy, and dithoulmy asing the Limh

Sevum measurements and uninpacted praw

Afes m wipe oheervarion, a blood sample was colbooed
winder anestlicsia, and serom was storsd. Oa dey 12, e
aljevant-uninjmoed himd paw was reseciod al the ankle
un:der deep apesthesz. Paw tissoe samples were Remoge
mized r 20 monolT. Treis-EICL (pl1 7.5), 2 melid. MadZl 3.0%
Tween-H0 1 mnseil phemdmeabyisul laodiloeride ©PRI5E

DakiGioral A Kampa Medirne vt § s, & i%
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and L el etvlenedivoiastetm aceic aod (EDTA), fol
v by canicilspatsn

Myzlurame aowd JHAL odoe caide (20), prosigglandin
(1%51E, and MAES |3 were mecsured witl: ao 3084 ansaw bt
Chikugabe, Tokyn, fopan), minlelmids assay kb, PGE,
ElA Tl payonan Chemicel, Ao Arkea, WL LEAT and
MUE-13 EEISA kil (H&DY Sypstanns, Mlomeapdis, MM, 1054),
respectively

Chondreeyte activity
EWIRY cells (3w 1N were culluted Tor 24 B in seran-Fee
imediunt, meadated fur 2 howith buogte =xciracr a1ddor glo-
woramine HIZL, and then cullursd in fresh medione Lortdio
o I (I pptnl) Jor 2 dunher 24 Coluwe
superatants were wsed for messuseoent of MMP-Y and
tiggrer inhibitor of matex wetdloproteiages (TIMP-1 BT
seslenes] [moaddition, oells |2 10 incehated for 2 b with
Teapznls cwoie orpesed o JL- Y tor 1h mine afler whish
rhiusphorvlation: of extragelluker spngl celated Euase (ERKD
Anrt 5e5H was acsased.

Bowogito extract and glocosanng 130T wore disnebeed m
prusphatc-baHered saliee 97d stecdued oy passape through
g 4% pm meenbiane Altec

Werturn blotfing

Lysares wese wacpaled wath 2k pennl]. Tois-110T (pH 7L
130 anoaedfl Mafd, Divies TR X-100, 5 muoolil FEDTA,
LageedT. PMEF, 5 pgfml apuotining 5 pg'ml. leopeptin,
1 pmel!l  imidweole, 1 mmal’llh, sebios Hiesnde,
115 mmuliL sodiom melsbdats, | moelfL sodium ortlors
mudute, and 4 maoold. sodiom twtiace dihydrace,

After conwwifippcion, Uwe bypmes (24 pg) were separated by
ebectrophorenis on 0% sediwm dedecylaulfate prlyacnyl-
amicke pels pnel proweing we-s trasforred ta pebeardiden
difloaride oweanbranes. 1Tae membranes were mockanad with
anLibudice targeting pdbid 2 mileden-acivated protein zae
(MAZE; EEK. rabkir. Coll Sapnalicg Techology, Danvers,
Ma, UsA) phosphar-pddid2 MAP kinase [p-ERE, czlbu
Zell Rigaaling Technsloey], phosphur pib (mouse, dheam,
Cawnbeidpes, LK), w pdk (mthin, Cell Sigualing Technology?,
Folleawed By inculabion  with  eectrachenilusomesernee
ELL harrerachsh peramidase (HRPY [aladed 2nb- mse [pG
ot HHED-labelecd wnt-rabbit 3 0T Eealhears [apan,
lobera, lupun). Then Uhe rembmzes were inohated with
the ECL Prime  Wegern “Wetung detecion cpstem
(5B Nealilcue fapanl wid sigrals were guantilind oo
densitaiteimy.

Statistical analysls

Dla ape grven as szcan - 81 Dne-way aoalyse of vao-
wece dnllowed oy Tukey ot or Dopneit's 125 way dged 12
evaduate diferencus, whizh wees oopgiclerod Lo e sigrificand
Jor P s

a1 Tradrienal & BATIp; Med om0l 5o 1
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Flgure 1 [ (120 f o6 Soscy tooevoacl watl. gleeeamne B R
v, T Tomaie: exiass aere (Exil ard (20 glocosamire [
Aors warky u B b chanee in pae walare lg anue - vpeTes
P Do odee! 3T 0k rTiS SCorp e 1 e o1 m A
el sdprmrsSiuedd artknit s 24 @ Bl LeraeE] Gl e b
Loeroiiz £ciz M) oo weyp 30 7 o O0Z, FRE < 0 Yoz Al Lo,
T nzomal ciairdd,

RESULTS

Hind paw 2weling and arthritk scove

T sahine temannd ATA control sake, rapid swedling of the fght
hind paw was onbed after adjoewct Apeetion wd chers was &
subsequenl steady incovase of paw swelling  until lay
24 (Fig. La Eoothe combiced boingive wicas acd gocos-
armine HCLCExE ¢ Olobd -treated AL groap, Syt signid-
icand reduction of hind puw swelling was achieved duning
the chusesvanan persd.

bn the A4 contml groop, seeling of the adpawan
upinjected et hisud paw ways detected un dav 11 ad
Dwceased wihl ey 21 (Fie 192 In othe 1A coedrsl, she
mreun incksase al paw selizme was sl ml [octhe Fx + G0
AlA proup, Tewsver, i invTesse Do paw alume wis sigrifi-
cantly snpprassed,

[ the ATA cooleol, :he acluribs sorre jockeas=l oo
THI = 205 by Jay 2 (Fiw Lol while bo the T o+ Gl
ALA g, drihritis oot was spzeloantiy reduced Fiowin
caliact alane alsa recuced i srore, Suc i was ot sipailc
canl; wd glocesanune 1101 abeae bad Tche eHecl. Fhos
comihized teeatiyenl (Exp 1 Uile®) was paors efeckre than
sither agemt alooe lor allewuting the signg and sviopbins
af Al

HYREERH PR E TP RO | EL RO YFCEH PR I TER FT PR A 1 BT P At BT B ]

- 161 -



Ic|

v

[F]
-1

o andl;
-
v

feh (al

[T R |
£
]

MO e e g
s ln2rz
"
K |
' -
=<, u
s
1l 1= ey
- - - (s
I—
—

L T R T

LTS A | '

Figuea 2 | Tifm ol Daeaee eetiead by nlisoseries =80 iGck)
s el b ez Lat — LI m s sen-isducod s e ALY
e o elry 12 iz senamo il hipaloizaeis god -2 el B neae
sty UG (-r Thea ol FEYOE opoastaglaeder PRI, nd
[ o AT I L Fer o ol LU ER T BT B S f P (NP R R o |
Rirez zoawe 1 c0n1s 4R F 2 0 e AR oL, Ses reral L e

Serum 114 was slpnaficantly <levated in the ALa contral
cnmpaced with the aoooal contral ©13g 1d1. while in the
cornhined treatneat group the increass was sigufcantly
sappressed.

Sesum HA and MO on day 12
Pk, we focused pooday 12, which was shico e voleme of
Use 2ijumvant unisipocled hind patw began 19 inerease

Secane HA was sligtely clewated e the @P3 canveal. The
L reass was soppesssed Gnoall ofher treatmwest peaups. bat
the efferl wap i wpgncficant {Fig 2a).

My the AlA conbrol. secwin MO was cdransatically elevated
o 482 = 70 pmeliL oo day D2 (Fig. 2b) [0 The coesiband
Trealmemt Al gromp seruos 300 was reduced 50 307 £ 50
prull Both boiggte extracs alame and glucosarne E0CI
e szpresed senem W0, bl either agest had 1 sigeid-
cant ¢fect

Adprvantamdtipected hind paw on day 12
Ty ™01 was HH"Lﬂ‘:u-'IF hi."!:hur i [he A1A conniol com

-

par=s with the permal conteal 325 1 30 ool ws g = L

L0 Tre A ckeas s s apens Ml b pmra g e s s a0l
Imled Bl o ARt AL

FPERTEr | TR o LTS e o' TR AT T R Bl PP Y H T L TP

nmnl pec bind pawl. Comdmcd freatmeni Jewesed The
innsase [Fig, 2ol Slucosamine HCL suppressed e N0, b
The brangitu cxtrace had Tinle efiect.

Tlesig PGE; was significantly Tigler -noike Ala corirol
than in the gormal cootrol peewp 1421 = 030 g vs
I &4+ 028 ng pet Eind paw) PSE, was owered i all breat
meGl groups, b Lkis was Ao siprifioon (Fg o 2dl.

Taimswe MMP-13 was siguificanily ingeasad 17 the AlA
aupreal than in the weimal ceetrol proup (179 + L4 ng 5
s & 2L g per hind pawe Fipo 2ael. It was sapnifieoncy
lowrer mm the bedoglio £xfrad Lrsted gronp.

SW135) chondredcyte MMP-13 wnd TIMP-1 producion
i ik

When cucedrecrtes were siposed t [ E[L ters was a sig-
mafialt inermase i MMP-15, while Beiogioa extract cansed
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Figure 3 | W0 7t gl So-aan wrliag ks | andds b osanine
S el GUS1R spmaalimed BT3RS sol s
Al BRIt e RS spehation av e ame ae el phioe
vhostare et ol exlize s s sordabesl e 430 WFRED 2] ada
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Firg corernirglionn was 3 mgeml bee coizian ramael 200 0 el o glessarree <120
I reerkakn B2 el ceralaceiec-ge: 111 wssem aenziie F o s ieeTalus oo rin sy,

dare cbepeodent suppresdgon (hig. 2a). The ceapanse sa co-
ldised Ereatment was slmilar i due cffes o besingine exract
alare, while guogsamine HCD alone had itle Infence. Celd
Ry wae sinalar vnater all cultues conditinns.

Medopicn oxlract inorcased TIMP-1, aod degreawed she
MMP-LSTIMP-L ratin, cegacdles: o8 the  prescooe or
aasence of glucowemine HC) (Tahle 33

Fleoaphavplaten of ERK sind p3é by chondroontes in v
Enposure o sells 1o 1L- 15 dncoqsed phospharglation of TRE
by L5-Jold, while thiv was dose depeacdentiy denreasa] by
bouogte extract andier glocmanune 0L The magmum
decreage was mefed witer additian of glucosamune HCL alone
(Fig kel

In contmst, o LE-fold increase of p34 phosgharelangn el
Lrwing ceposuer 1a 1L-1[) was mes suppressed b either Bolo-
wite edttail or Pacosamine HUL

DISCUSSION

Lz the presan cmady, enomlaced breabmaet wih badcgite
eetract g pluecaszoone HEZ sigoificarctly eechieeed  paw
edorna ool Uie 2ithehs scoee in ALY mis. Hoicsitn «vtract
alnne was less potent, akiicating Lthal comibinsd fnemapy ey
br minre effoctivs tar juizs anflammation o disenses
anch ax Ol

Hvaluzonic s is an inlammanory medaain 137, amd i
Ime] was signifiansly docrrared by bomgita ewiracl. [ath
serort aml L5sue (adjuvant-dnnjeced hind paw] MO g
alsu sigmPrartly auppresed by boggio exiract. Poither
lonre. <Lowae P35 was redoced By beisgitu exeract, zlthougl
nut sapnificant, This mgpests thaw sugpressicn of inflamma
Loy muedabes cionlrivures 30 ke anti- achritic actvivy of
bategitn extracl.

Lilucosaming las aileady homy repoibol lo be elecnve i
Ald e [9-11] Fallawing wial trouimect, plucgsamice =
abeacted anel mevabobized, afler which ic mav be jocorpn
rebed izo arlhrites ety wed supearl dhordvace hewan

A7 Tratiirra K Eautps Medcine vol. 5 g5, 4

18, Mubamuara 2 al reported thal glucosantine ceduced
jeint pain and swelilag in B4 paticars [L2], whide Matsuno
ot ai. cancluded that glucasamine was muole effeczive for Cht
e Ba 130 A recens raralwpiged, dookle-bind, placebo-
epmtredlad study showed thas glocesming T cunined
with chnodraition suliate amd Sie—urowmin wan effective foc
knee 014 [45] The egolvalent dose of gncaxamimne HE
Wi hawever, hiad litds influence 90 ALK in the present et
mudel. Themetisre, it 2oems 1721 glucpsamane HOL irsell was
ros atlective against AlA o the present gwudy. bl acled 5o
promne 1he phurmacologieal etles of boingitu eitact

The UIME repulate ussee brededvwa by bincking she
activity 2€ MM, and the halance beyween dhese cnaymes o
assuneed 1o be a eriticad determiouat of BOM wmever, oipe
claly during guogressian of 4, Rodegito ciieas sigit-
vaemly redured lisswe BEMP LS Do she zdjovant-wunpeceed
hind pzw. Beaopitn estract alse soppoessed IL T wadoced
MMP-12 poeduction by $W03n5 chondoucrics,  while
increusing TEMP 1, vugpesting thal net snby a decrease of
MidP-1 % hel alio meduction ©f the M3P-LRTIMP-1 ratio
may play a1 mpaclaet role inosueppreising paw odema
i e Clocosannne HED Jud lrtle eBect v MMP L3 and
TIA-1 by chamdror vies

The MAPY sarcipate in calammation 2od joins desiroc-
Lun in both KA and O, and MAPE iabizatirs have beer
reparied Lo decreare senonal indlanuzsaies and cactlage
dugsage e 20 aodrsal madel of aobetiz [19]. KARE are also
ackivatel by treaning callured chandrocites with LL-26 20
[ e al fruned thar VKP-12 wae sippressed by anhibitig
the phiaphordagion of MATE sach as ERX and p3% [2L]. [n
b present stody. beingita encact sogpeosed ERY phes-
rlesvlzian in assodation wich a decrease ab MME-13, while
ghrersamine ML) markedly suppressed ERE phaophorpation
witl dcte aflect o MMPLIR Sento 37 &bk ef 5l reparted
Feal glocusamnins B suppressed MAAT 13 praducnzn by
indubiting ihe phasphorvliticon of p28, e oo BRE [22],
whicly i oroomsisterz) weth the present resolts Alihough for
ther rvesiipaticn of this dssed i requered, e pessont seauli-
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sugpesl thae TRE wepaling might To mvoleed a0 M-
pre<duction by Jaondzootes, Bt glurnsamioe HZ seems o
Tave hintl= iaflugace on RIMP-LE despate suppreuioig che
ERE puttveay Eim ee al and fang of of. cepormed shat sup-
pression of B bad an arti-ioflanamatore el |23.24]
und glocosamine L2y Lewn reported [ooallewate axadarive
strass by anhibitom ol MAFE signabng |13]. 1 the pressnl
study. b secwn gond Eiseue B3 wece lovwssr an dae 12 0
tals Lrezlod with plucosancioe FRC, althoraghe the JiHerences
were nal spnificant Therefore, although glocvsaune TICI
lad Tdle inHuence an P13, it gy have bad wsownt-
inflacnmatuey cffers wa the ERE paghway thal contrybated 1
preangr i wivir ceductlion of MO

Ia wonglosion, the coadination of buiopgts eozzer wd
gouosamine HOl cfaald he am cffective treatment Bey joint
mlluzicalion ke dueases such as 04 o addissn te A
supaesezan of MMP-1F prodeetion by bodegioo celrast, the
ant-inllamiratacy effect of glocnsamine HC mediated via
ER¥ signilingg sugpests the mor: pohens anti-actiitls sctivity
of s combinatioz,

Tt ois s iniportand e decerne which ontpopent ol
bavagita sxtract bus the ros petent aat-arthrtic acols
Sannmiediag, & majer seanpunent of bed, bas beer reperted w
anteliorace aribritis by aching an MR [26.27). Lhe doses of
sinemening ested o this sludy were equivalent 1w 048 mpy
ko (025 mpekp i el and 32 peaol T [ mgfmil, frovizra),
heing much fower Uban 1 previowm: ceporm, Althougle sk
Jatk are ot shiown, S0 wmali L sizorenine alaze Tad 2 wezk
alsiblzory eftees, bet  high dese (250 gmalsLy had sinnlar
efficicy to 1bas ol hoiowing cketeel [ Talle 2. Thecsiuce,
cthier camzanents of boingiie witrac nanst bave coatribot=d
o its acrivaty in additest @ sinnmenioe.

ACKNOWLEDGMENTS

This work was paciky sappoetied by a grant oo she Mindstry
uf Edaeation, Colwre, Spars, Sowece and Techoology o
Tnpun cdeT the Acadewne Frontier project for Promte Uag-
werszfies CALININLEY e thack B Eafla, T, Vage.ssds aad
T. Tushle ¢0¥1ma's Band for cheit cantribuiien [ the aoulwss
af boiagila exiuack,

CONFLICT OF INTEREST

e agchers deddact o corl.icls af iacen sl

REFEREMLCES

Jafnaon 10 Bates G Sou bans B, 5ol by
PTG e Aoy OF propn ae s, L ey
St A 2008 13 1051

2 Eart AR g oy peorillee Ooev ol T AR!
Ao e, s tesan s -1 il sapiession o

Li

[

i

v

AR e =ulmo® rawl el & fat w2 Vel eepad e e den e G - 30y, hid
gl s e et mh i i ol Rl amAra kst ral anl Srarmare, g el i 1 AL G0

- 164 -

RSEATT 3, SAREL aned T 2leta dwernesl Al i
.-":l % E.'-l—tl

Pupnl 124 handpchnszes O Legeecme 7ol e darsile. e
oD TANS AT it Faskur-nste AT IId o TRE
= gulesathr ug canilage meranalisrn ©oonesn T e
AL LR B

ckeor JTenen Y ahigeie T Fuiineegs a S T,

Miuzasa A ¥ o7 gam o eisIng oF [a e ane re= e
ol rranan o oeleeasthinne: o Uiy g 2ozorspon ] B
conlebala: dygclasio; Cane repom and lig atUrs rovin
hirsgn oo beianas 2000 & 13-90

L Werrikad | Mora | Tacauckn K OMekanz B Woroe 1

ficbeyebi 13 Bammoo rac s s, Dol Sk]i-le 1nn ons
ubirslne = oo b 280 cpgy bad Bared JureppEmer
Aflasaor Aed f0n: 1 27-38

“ooowa—g b Teeanars &, Sakain ¥ Yonsyamwe I

Sarre;.na 'ty —azhimale K Camdiae ellenrs of & - caly
avallable boespa; madior e pseced Wt oo e aolaed,
skl terusad nee e pspaatat o, s S Frarmpg o
EIL L TPEe ) K

C KerogRsk b RoTaran AN, 2rg et Bamzin

nCrCases ke ccapapalisa af fatme aoidy in psaral
Lalewlar calls Lhroeh aerzsisorne ool “ecgter alivalsd
rocepien (P AR alphi anerisn 2 actrity el Shars, e
S5 FH 43147,

P & Tarra kL Leetiga K er o) Bningins, @ <ampss

medr mz —proees ygrariaegsin < g iat mole o7 kae
colpezarrinels, SUT Cepmament Ao, Mod 2015 18951,
Aghzmgeli-—abzss A Kaoan MH, Asgren W, arral F
Cdcvsarne doeestercantralivn-2fest coreial onan e
ral willi Adeans arlasis & Maem S ans 15
fal-Te7

L Bepes L =ill SL Coneren-teest B S HIRL Efect o pee-

taading Ll ghesazaming i fhenarcivin oolian?
MANGANEIE JLLrGArE Gombnal oo o esperimee1al
arthnigiy - rats Sao o ddend A 326 4A-151,

P L dogans 5 1 e s, Zamamade ) Sagank |
Prowmiws zircrs o o Legh Jzse ol yhoresars —a cn
aclidvant an-ritie in rare, vilaenes, e G058 Bd S A-154

12 Makareara H. asuks E vudos 4ot L EemEca T

Exwzbzra T Ve of gluccsan = S0 mipisretion oo
eualivi 1w weich theeabs o Ashritis, Bliaavarat =L 2007,
EF ML E

Pa 8Mems s B Maremnad Hosakayama s al st ol an

aral ade - sbAuer of ¢ enosdnulg-Cnane i iv-g ore
shrs 2eam b e £ PN eoapEeTes o nalee 73
wilm e athe La aned crennnatzd arthes, e
Hiarsrhne, oo G, B PAS-IUE

Ealkar © Tezng v Dohir 4 gz O e A
Vande-msm ] rendarabwe shuly 2 saboly el sficacy of
e ceo A qlresarmenes T ond Qo 2o oo
P =g e szlzaze “aswded Sns the e 2inent o
koo agznar bt foseoct o e 2pT stugdy

AT LT by DALy s Bl HT S HP i BT L

Tradilmny B Kmpa Alsd s Wol &1 i3



. Serz S GEaani

rinrac e W oo o T efcace and
ety 2 & combir aling of o Lo0zd mire —po e e
Co il s TAE A3 0 S LT weirh @xetc <2 N
e TeatmEn: ol knew ceterathon 38 @ndne sy
Sawnle-tlinl, Jaceas-conlrallee wey B sl PRy
REfugty ddng 20 A 83 LT-450

Ther = Becumas sETwy L e H Tiketan nies: caleik-
bath thurapze sty ina-cse adjuant grsvivis nrat, Sel
fases Comolmang Avies e SO g 20 - A
g B =u IR Lerr 22 Gl kinan 5, <25z B
Tremar T) Fleweten) pasma avels ol walieoediz n
[aienrs w1 carzcarthe Ty o Peurnars A gkl
actkrps Mo 1950 3, FR5-507,

laversy 5 Sanay .2 ebeote O vacko= Pordvien I

Plaes & Gwereal fL. o levels and worn

TemArtEcoe nakics in g lacs armal maded Cdlownyg
realient wthocral o essaming o el e svac )
voEes, ArAniy dheaes IS 520 [31-0155%

e 102 Shan B oot 2 S and S-Sl Acglane:

WIF Birc sl thie boman =5° rsceptar ared b 55
dulivgzo Blal Cal Bt 2015 13 4B 356,

Sarg Y Valkbwae - Looama M 3E active o Uit o0 ofima

M A=A EEd kRN | el A DQrocpE e el
= mindl wrese andd sk e L C ane 1ML~ her-an
arfizular momdroegles 0 Vs 1505, R 2423-2150

Tl & Rige X0 neng B Yl ishilhdre IL-oarz-induced

parzazch ol mal « eneallcpciemases by v San2ssing

SUFFCRTING INFORMATION
Add:Laral Suppoctng, Jaforn:ation may ke ool i fhe online wecsio: of shis arkicde:

Appetdic §1 Supplernezia v Yaterial,
Figure 51 Glycprohizic acd.
Figure: 52 sinrmenae jo bowgito eximd.

TraddTnal & Ldiod WiAnne b L0, 1
LU LAl B

- 165 -

-

M

Do g b rget Iz’ S Loyl What Lo pilchedie iy oo nowte e d e manina'a L2

Ik wzmwanean al MARE And FF 2B oaonien
Conrdr s les 1 vl nl, S Dl rign foro @005 B
Arpel—i 73

sl cPaluzcs A Zaleenie v, Jiocane T Cngie

Feht - Sanctir 1 <L Claccsamineg asers irrace Jlor
vinpiellne through e i cn ol rkageees e e
przooi- kinare chasphorde: on - arean chondis vtes,
Avaeng Agy, Troe TN G R,

R 1= g WS e vl e ! Demozne - inhilies,

pranmlarmasnetery Sokimes nonumean nast 22l asesdire
thiensgls th2 inhibites o rns B30 pateway voon B
Agpl 1L AR | RALET

Jang 30 5.7g 50 Pat e 2 Glonenr e

sweoen Nilnrce soociFealky inhiles Z0% 2 oy sepvenr <g
E-D R g peaeplennn anc by waeising J0F E pralein
LrefH 0 a SCcascristeperdant mate o Gl
Cram 007 2R AL-T0ER

oW i A, Char DN er &) G onasans e e LAns

ciga-cile snnd—nduced g infaramas 20 By et
13 h-eygitaee infLeraafny £anah-g S ¥ pee
wed 1L B I0E-15,

e 4, Weng ¥ Wang L Za ¥ Lic L dinamenne
amclerar= achims vig RSP TIRFE, 2-d orokioes in
EE oser, Foaphyd, Hes Commyn 0. 376, 252-357

oo Sl b CThes L ¥ie D Lo B, Zhang £ Rele of

SNOme= == ¢ nplets Fround's scdjuvan- ~duces
Achirr s 7 orans, BT ol 2005 6B 420 475

R BT CTEY (TR ST M LV P FIE B XTI ST T TLEE T TLER TRUEERTROLIY R |



Movel Tachnigues in

Arthritis & Bong Research
ISSh: 2575-BRES

LELSHERS

— bhmy '0 che Ratamicawes

I

';ig:*a Juniper

Yiwe Teoh Acllutles Binle Aes

Pagz gl 0 & rphls e e x taal oty Baanes

Toviesw Artielis

Soepw Ve 5 A IT TR

1 fak 41Ls2 p i 55

Effects of Low-Level Laser Therapy on Clinica
Characteristics and Laboratory Profiles in
Synovitis in patients with Rheumatoid Arthritis

bazun Yudob®* and Kie arasmaa
Foepee luine af brgnciee Rhadiviod Gegcirsta af hdiediza) Soeoe, 51 Maelddada s sy = bt or edhane, fopur
Fuhmbssaon: Mz ecl i3 2022 Publeld: pl U4, J1208
Currespendiog auibar Kagun & claly fusticaee af Micliva? Szicnze 37 Maian Uneersiy Sokanl ol Mediooes, Eawaeaki Koy Japz a

T AL ARY77-2 1 el vudud-ndsiznna-wanp

i Ahoract
Rnmzmatonl 7 thescis (BAY (5 2 chrur o doieass shal —apmoes lang-esor ad— aisreation ofiemuncamdulaeery dovge, orsulezgin oz greane

vick Al aude =fecty s ke Senous miectiond, rallgnanc =z e or renal deelossdee anc cardimage., nlar digeazes The malin abard fur N4

P60 o5 therapy a=-% s therazeuay efi=n !t hag seadile impreved. Howeevar problems incluc:ag side elecss 5 och as infe an Jue So supore s

ul rrz immeene sestnm 2nd 2di=arget al%ts accchar locirars 2och as B e sillens) Bergues (f oo spscerzs —athe dlaes o omal tkerapy. l

Deapile e eleceaeness o antd e mahe chngs, forcer seod o e wesded ro redue the vise or s.3e allecs. 1 has eeen revaaled That hght
chezapy by Looes TTadanpn v aczelerase woomm! heallng and sene erpain 25 well v poovide rellel of pan and aameabton The puroose
oF O35 sLindy w35 ;0 2lar By warther laser srrachalio irealment hes o Gertapeune poler al o an adjenct=e hrcapy sgains [Ba aynnvals e
rarmteel L3 patiorns wells BA [uan ages b2pears old, mar= dwestinn o lollaweep BS peass) o lase- Lty dewce [Polse L0, Fanascrc
Healt=rase Inz ) was pead finalinde laser sreadinape ), 1758 Laser waps a:phed ab ome pamt e the spolles o Critder [oims for S omilcees, over o
Pl ol & ks, om s weal fen 2 galal o § snssony Dulece e witaiurs Sncledad o thralga sabenls’ ghekal assessmen, phpsloars glehal
arsrmintl the e’ sol swelhing and lender o o artanbke ot acd dizabiling a2 naddiacn Lo laaesney Blecg 10505 =0 -5 oencssdrab-an
PR BT I Pl e ' 1l 1] SRR T T T AN Y el LERE T o

Anoeal ol 26 juints were srealeed Afesn che thisA e 4ol weamiesl b Laes rradiahion, there wtas & wendeney T the sumber o s sicand
tender [auily f: decrease, S e do rsaenenl The SO ovd 145 erme dhwad 3 lanfercy hedecreaze sigpif ol dlthough v aignikzznt
Jilrarenze was clsarupd 17 Une Cocracelve prosem valurs Serum comiralenl.cas o o ot <egead g enzee = (osabonroieas-S0 and a puc
wanmalary pnebtize [mbarlenkin: A wlre sipmfcanly reczest @en e 2R laser e e reazmens session. Qur resalls anteaie thac
Lammant wil b ser a3 ien w0y cherageale orenbilas 2= adpnr Sve csmapy agamed B Seoere

KEaywnrds Laser Trerapy: Bheoiiacad ari-oiss; ersralga: T = Mennds Fackar- a5 omdedkn & L Intedeosns

Intreduocdon
Cie letnprizet uf athrtes [13) I adiktion, periaeular

Elemmalcic wth-tes (B i characteriesd Ty spnmaal
Iy p=ralasia, ceesngicgenesis aad Clration Gl oemyphooyles
g A e pnaees o e BA sypovia [1-3] Moeweeans shinles
b alepindoy e apsimeed Lzl g aowibis is closely ineclved i
e parkaggeesiz of 145 [4-R]. T B spnovinn, 215 namtiess of
inrrtmzng Tooells, o rrepiaggee, esreaclzsl preciraes sells g
syrceiad fibredilets rae be secn. 17 Eas been dearacstraee - ar
snsieraLing e paneybes ard aerapkages in RA Qoo "l ey
aradees vieser levels el 2aracn Camenab oy cyeakines, soenoas
saizor rectns acles [TREE itk (LY s 1T A 4-
13). 7l e retnives hom 2 nmbwen kgl ane koy 27 OFa0s i
e patnegenesis o grrlahs A il nloee ielan natesy
Al helEtasy ceearaes naz o beasl o gt pavticinice i

asleniivn o fan e gbserven s bae el smage al che gjsase
e hare, ~ar oo wl ok bescanes e dear T34 L T ewensly,
v adwe demonstzated Tharinfilatiag weCanmatery o205 e R4
SRR F o Hi roodulaze ri? nnily itsNarsruacion bl 0 =a Ao
v orattilzpe dexroenon LA Twripent shiatoy sgsinel
senevibis mry Lave the pateatial oo ochehit inflzevanar, juint
ol [asUerasgeal. and the e erason nf booe aon caekllnge
Tesese [3-10] v 2azv stody e Seccemd ol e serivibe m
L AT TR Th HW T NI L N LT L

we e, oo pentiysiilS e ol rheazez e Jdrngs b
b L awnesit s ezl aep-sterandin soti- ol ammatoz e

s [AEAIDG] arecnads diseenr mckleicg ant chewnat

hew Tedt Anbvhs damm 3w 205] ML 248 1D E3503C 12015

I

- 166 -



Novel Techniques in Bone Arthritis & Development Rescarch

il D AR it mpareaaaens, o0 achbiclics ante
tbvimzre druga, IMARDNN, rmuny s portAns,
and hinlegics, veer Hieiz Huerepzatie ~Facty wia ocllolar and
T ooebin Kopuls,

,-_||‘|'. ot

euleralar penpaiens af Licgel deds ch s
macrophiges and symovial fiveablces [19-22] Inoaddizer
thwmaectic Crup responses, thess acti-Red slups are liaely
boimlice 3 vAnste o side e ferks, sochoax aaema, ol s,
el par s, infectivn, w0 dmr disonde:: Conseqeertly irow
i b ocenside: the halanze betetpen rhr-'upul.' Ll crlmces
and €lie pfaits inowar-raramatic dewgs C2LEE Hovg' Do
ilrvase Sesapsivs 300 pequured L P thee raginowe e Agaptnms
an:l rlnzeel witow - of RA,

Napresulis requerts e apate T roviews w Bh mera-analys
Lave ahcddy cerusnstrated that laser tharapy exhibicz ao
andi-lrlanme stare efle(D 1o 4 varietr of disrsars |23-20] 00 os
suggested hatlase L erapy saowed avo it Inflama tare cfect
thyeaghehe meshurda e lang the coac s acprainfla-npatore
Smokine secresiuzn (3001 I RA, Swwcabis izmtugs jaiat
dusreachans 1w wee ] 35 aruke acd chione .a'!'l‘hTul,giil. I'rearacnt
el laser v heminati ot Ay be expecced a5 an adjanctive rhreraqy
[ WA svnuvelis, althangh Farthen stadies aze newded e clarfy
FAasarhle me atiseg o the ther spenhe #Fecl ol Liser therepy
T Tl it

Basee o he resuls ol cir previcns g wepre and o6 o
shudic, vt prstelassl Lhat igne thericay gy haes poaental a5 an
adjcis e anwd laws-nreagive teerapy 1 BA The purpeee o7 onr
chr el by wan 4o clo: Iy wassaer o mneg mieasment w00 laoer
argidrabion Bz theraacures proenlal as onoadpanctive tharazy
azaw st BA wyrvins, We nypoulesiged chat Dase rradiaticn
witld e wti Inflaimmucany and antioqien euledts sgainst Lo
symnvilis in Ba I e Lghl Canvape pooves e, it woud
rnaale g dnees of HEAIL L swernnls or cen=ane SIppressabs
ta i pelueed, easaling in o prrata decrewsed 1k ol sice ollecrs
sl s pasker nrgn s, LalediaroTiE ne izirecrion.

Putienti

Filseen wati=nss with B owag cermazied and serereel Ziga
therapy uy lazer loratabiezn apaest rawsnsawoid archrne oo,
Throratucol atrhis sticdy weas appeaeed et pulgal ez eniies
rfGe Magicana Univessity Schaal nf Redgiclee [permisviun
snmaes: TP HT and was cenade kel o accsod an s th e 30001
P dosseatan and it aber amecilmenss ar caznoaalile
soaici ateadards, lndored canseel woa oRrammed e s
nudivivi 2l pa-ticiauos Dechialed o Hhe sindy Fasle @ oslows rhe
rriteriv aF Erinct selecs e G Thiv study Tl zean gt ower ape
sars ol we Ch o Tanes fens 36 D SH peans, The atear
Feala, Sl pahenzs el lowes

Wk oA
tara Tz ar Sndivee-u g wies HG
diszase aeeivily an e i el o d isvase actieobe aoone | 1S] sears
wf [egs than 2.7 |29 Fme patien?s Fool asis disease 45 Gefined
I3 DAS sewe s F nenze tlan 2 7 ko £ sliows pabieass” prokiles:
T ohia Liiaical shly, AL jatieons 3acl i Fae eon seeviving
a stable Cuse of FESATDs. ster-aably, inmu v Saoprsasanls o
antibriclivs ez leas o b onr78 0 e ripate oine slucly Fiake

2]

Towy de il thig ¢

cllrde: Koz oo v M1e 0 THee 28 L me el Lasest Toa1dpy 0o
with Bhisumance Arbilles, Hov "scn arrods Bonz Pes, gnie, 8 553585 105 I‘i IIIIHII-T“?"'EI- {802 555558

Tahks 1

el eyt h amnal ul czabuenal s e db Gk e

A ) CAURE AL -aF T mnre thiam oozl Stakla sl
AL

flena of Ihe g Rl sRlzehar

1402

L S S = —_ - =
o lerd 2k AR ! e s gm-: itch as
Tl e unati divzzs e hailica s, su=ze m ather

I = i- LT A RN

I 'r"-:|:..‘.‘-:'|:'r'|:.":|3_- e, 2 AL an arp: Paneess chal v
vzl lle— wziaescharapy g eass inoance oep F

| werks e soul SUhear wesls coring ) weshs

1=

-

Hiecz ool cabans ~-ah 203 haprl Snd e, inrscron, oo o T

1 .
haheoe: moaldes

T]h.lu 3 F'.'lllr-n's I:'I".lrl:l.-

o ||'|'|-.|:- 1 Tenn: |I|‘ 14|

ptd peans Tange. J|*II B
PLEHA l

I h.u-r er 3l 4 g, ;

Mann -

A5 wzars - 10 pea 3

r' AT ol'I'L A

= -
Dt ded 2 ,
CooIE eET asg):
I".I'.". e.S= 4] L. Irsaiel Fpzla=s
ln,ﬂﬁ +1«  speere) ' A prabis
|:||'|_‘3. e g3 oz tuity soare!
Table 3¢ FraHie of Ireabney; il anb-"heanlas oo ngs.
G-r I:, 1I.-'.".-:-_.| X palsans
Only an-tintreaais | BT A paL. Ii"ﬁu 1
D e R ST = i
e — 1-'ITZ"\l: I ] |':|Iu,-||r.-. '

1 pateenr

Ak L [an%i-TRF .53 - '-'l'T.'i

‘ﬂ.ll panEls M e oraganl slody hgd I;mm Ireat=d wilh arn-
=eridal sl amelery drags.

THC [juar secrasis a2
Laser [eradintion

A Lz Freadizbion el eeks wars gapll e aoet @ oe od of
4 wpeaen, o e 3 wernl o g tagal wf frea sessici . B lnses Qieaon
dewice 1T0lse 20, Pazasen © Deaitheare T, Japand s ged
fier - warvinens wetk o ciod? fsee [T Toe woer Lol of shos
kit w50 A, poa R ontpal poeesy was L0 Y o paseer
len sy was f-7asnt The ponderl ased o “he conent steidy
LA pradace Fee sulged Loer sight w07y peak oclpas poer
ndo T L mitkeeonds, atradiution erergy Hfsecnrd by
inpereals ol LEY asconds, wekich caanles beosnpzeess dhes <tran g
thermal affecs asd ro Fzansmen Uhe daser gkl iato hee deegier
s a7 The ame firne T faser vweds ainled b ane minz e -
thar swrnibesn ar eader snine b 5 oo, Juloeas mesiEn o
msanel=l ahealga, patiensy plabal asseszoeert, physicizns
paal ssesenear, af sweli-g, aod
of arth:izic poaes aned glaaluire Tl lecal nf el pai- wis
evul gasal by wosual ionalng seals ASL TEe WAk 2 scandard B
win orensal scade, T pabieal el Les T severify cf e
Stdn

sie ol (ST L S HT

T AT MR Deeenn Sesizi i | aaes Cexignated Tht g
b AR acored fram "I (H )

St i it o' 0l

R TTH B (T T T L O e 11 - R T

IR A

Chneal ChOiaTiEnabes e Labirs iy FociHe i Sa00-% 1 jalens

167



Novel Technigues in Bonz Arthritis & Development Research

IMogeneval, of ocwell Snoen that e Yoy fopme onoce
sranfarad Haealth 6 ssressreend Qeeshann zite was Toao o b e
racst aselal asadahle vt - B rousiee clemizatves Howeseer,
sy alicars cold pal complecs Ls gl will pur assisiuree,
Toerelote <F hig bee €eurinmed o " paln wair for regolss
ar paed e the Leguen e of paia ta tes g H o activolics of
daily Tong |ADL) gsed brosvseras GFLralLy, dizearslaction, ail
Chanps e slatas |37

The palicar was ashed: "y ol is iz pandel lor 2o a0
rar waeh or th=H AUZ [a, L2 Ao P <desrm b ed beine,

4t ey vuursclf anrlediog teop chagle s
-

7 Liltarnileep or plass booyewr o ozth?

LieL ju and ant uf heot

di Walk eutdees an Aaz grod nd ¢

|

Tabds & Sanndule af a-plws

Lhacs of palivnl rafl =

I . [ ——rE =
Lty maciclan 1
Irpeabwe 207 g al arLarike I . 1
Sebachr analusisof 2 th-ils ! "~ il
Iheck cf el el ; o L |
| BT L A L -
Libaaraznn - = v -t
CHP &
regte R T -
I L5k z :
MM-S n
I oyl akine:s -|'_||'-— » o — , - 3 - -
Y e —n el g |‘ - = —
d TH=-1 o &
[E TTITR T i s — s . -
[ I .I. [
M gmosns imapilly, I oy i
! = | e = ey — N
Thad 1 o

wash urad die wons ertizo hode?
" Lend dasen o pick up rlotking -ramn sae 4o 7
B amnotezcle Liaeess oo and ort?
h]

Al rae e rezpoome pplices wer preseniod and we e

[T TR TR TEY T L

neered a6 el sooveer =940, sopenmes = L sk el el Linee -
2ol aberzes = 5 The satal ADL pam szore was Fee mar Seane

bt Lh# renpaonses [91,22].

Lo addetiv: so "alarate: w Foaad weati seram cusg eancatics
nf Eamarke s fme wilamasen O-reackae peeten TRV,
iR larnaraTy cyakues [THS ] -1 10-6]] ard matsia
dmpzaling snene |FLcciv peelalleponszase JMMIZ] wore
magear 8 Thir sizmede e af 2naly:s o suminarived m [Talfe £

Swephs | pwreks Tweeks Rweeks H
1
— el mmmremgm ey —— - - - - -

v [a} 2 HI
- —— —— ma — LI — — J._ - - —
ﬂ‘ =4 il o 1

= cilk 1 g i il
i | = —— " PR — il
vil ~ i I =il = ] I

=
.I:I"

- S I el =l
i I T S
it e T T
i R
_I__ - — el TN A—

B L

=Petare izdhizunn & Aller grpdlabon, & Belfiva Tadiglic!' a5 necesgap, & AHes iregar fo 25 nemesaty DRHP IS gaclhve arcden) FSH
le-plhrocyle ssdeasrialion -a%uh, MR jmalre caalalioprobeseg-54 L Gk lauk ad TR Oueear neRm s y2er!

Hesulls

Table §: 0Aser rradigten Jamis

H (vinix

Fimger [wintias

T
3 patlents

I hamh &M jni &l
satdes Copne FIZ 2aan, T juinrs 1
w e i zer o

1 ppi-

e ol NI AL TEN

ERTHI S
F.nav e als I I pacess 1 jr
L ik a=1 Linii 7

Shenitzbien ain

araqple |

ALea af adsmns e et d CTanle S lelaoeely pane
FIF dater amd werist falars woose eenteed oocen pan sen wo lyzpe
gy

dfeer the &4 &' brealiier T wickn fyaer wradiztinn, tHene
wos A TPRilERLy L T noe er al e en 40 sende jomiks
Lo Grrrsue [Foonres 24 8 TR Aseandlag AL [peild moarn
ol Vi 6T sain, Alher the 4% repnszienl, T mroren slieael 2
tenlemey e wberrease aigritianze aogestiag o UeerapieLic
effect ol luxer reraclation® o the shewras sl syzocitls | Ragesas
& & 2| Alhaoggi ng zlgnificasit dflerence: was nhasves 1)
The CR™ wvalur, serues rpncenlration ol nalis anallepenteas:
P e 5 geilicd s oly dessenacd aRer che 57 0aser ioea avinn

Tl nle

A juilE
Tl

U parpnmelacarpgang
PIF iprazamal il pralangeal;

ihil il

with Blaoraiond Ariis. Sy Teth S1nnl s Jace Yes B00E D10

= aathenus

& paneut

AR TET AN

4 ains

o -
2E e

tresti-ral [Fipare: 54 &AL

Wp el sl He sl se oo Ceoeeslcatioss o proceflammatay
vigbalzines FRE o and 5 bt mes 1-1 e, wenrealzg easel alo::
r eSS L o A @b oz [Figores t4-40] D aese proiglammalu-»

chic By, Be KRN0 o Love, e 52 " havagry 29 Tonea Uhersciarmes and Lalitinory Femree m Synvals oo ¢ie

urasih DO AR 1 INELHTAR 3018, 07, 555555

- 168 -



Movel Techmigues in Fone Arthiitis & Development Research

welokbnes are e e piaduced Ly sy oowalfibrablezes mafiimtn g apnesl the a-o nde jacsas, ci, werls -nhebics the production of pe
Tl aril pierophages. W cewlude thal G aser reczilistn mflaannnaion e ceinwings e senanal 5 sy,

.""'u.— — —_'::;E _— = el e —s_ll ;

== ool

=
T

;s; :"}}'f}?’ .
ﬁfffi Gl

A R

Fisjung 1: Humb=- uf seenlitr 30d lepder (ains.

A nandnar ol sealken percg Ihas eceives! lasrrrradigbor
L. b ol feredes juisig 1Al recsued 125@ imaciahon.
dfbear e (ERTTEN] wik lased TRramy, Ihee wds &lerdenty 30 decreass ounthar aF swolen g lendaroiri: Mowaer ol sl ans ler-
e ;onby serh sgnocanlly dewsasee afier thee 361 48 reylioard wih lase: irgdialian 0 P« 2,08 sompares fo |l-& rebal phase *“F<0LE1
cempared Ju IlE mibal prase)

—_— —— —— ] —_— — ——— _— e N

bl

F 408, tpoad ! f_— e DS

V = [ 3 :
¥ -} ; = - - - % -
I L] ] !
i §
L} q H
. . 4
H L} '
! E
! . 1
! 2 - - ;
1 H
H L]
I i a 1]

AEELE BB PIIG

.ﬁ’f A S FEFF
|

i A | E_

Frpurw 2 . Fam socrs gond wisual aosls g srake,

U =P TTTE T - PO R TETT

H: wisesd wakg smale (465 Ater e reateanl weh lasen inerapy artbrabpa waz mmaroeed, Balh part sgaoe and wAS wew giquibzaniby
deznrraszy gfher e 30 —sih paadmerd will Jases ima @5em1 1* Fe0 IS compgea:ed v imihial pdiase, ""HFe0, 00 Sampared Lo 2 innal

[ LET

m How [0 GAe tho mlick: bAzun ™, o K eSecicr cwlega] amne Tierapy S Cosew Cloeazie=s ey mei Lelamiaey el o Specone nosalensy
wih Sre.malaa A D g5, hew Tud: Aahine been 5o 2000, 3147 sading D00 ' THITOHTAR 201A,07 555596

- 169 -



Novel Technlgues in Bone Arthritis & Development Research

- _ - - - —- . g -
[-.n"'.l.. e B syl I
i 1.5. e l__
| 3 e T j:: | I_'— T o= i
I | 18 L
! . | %5 =
I
L&
: 138
: ' .
! agl pi
W= ¥
: Inidiiak Fre-17 Pt lmbtial Pre-1% Pant-5*
phiose trenimedl  jpestpnd __phase freatmend e Ly nl

Fagure 3; B2 Ieuels ol C-reacinee prolein and mathiv cuplpfopcleass

A& senam Juyed of beomaike uf actde inflammaticn, Sreadiee onder JCRE;
8 aevam e o b Jwaker of (oot dedennrabandeEtnacian, mate s elaboonohe g (PMHE) 2 Thens was 2 leroenip B Irciesse 7w
sera Javal ol GAF a%erlaser rradiglices:, aRhewgn po 2lantcart afeeacs was obsereed In comodreaon aill e nGal phase The 22n:m

keceel ul MRY=-3 wa s siguifieanity doeeegsgd s4er the 5% peaalmenk wil lasecothierany 0=0 05 compared o b rilial phagal.

© I p— —
L w [
g o vl
1T ] T .
w1l
e | : I : "
h & | §
I '
l , fi
i | 8
U h | Bl B " Pt S
i s Bl [EER Ll b ]
. EL-if :
o=l
i
1
. |
iie !
¥ |
I LI—LI |
] J |
I lens e Fair-s=
M e Y= mamnd . - _ .

Figuha A : Szvm Levals of proinfareenabceny cplukines, e necosis Aclon o, inlgknke. 1 intadeakn &
A e g lgoeds ol proiulamiralery cyCak vk, lummor nezeas fechor ) ThFj- o

B seimin ekl cf proinflammalony oyba e, imlesleakieo L)1) .

-

Discussion

ororhe present ciedy we cazeind aal 2 clpical tnal witls o
des e snr Laser ey T clor ity whethes et etmibizene et
st Imracliuliva has Fherepseds pakesilial res KA milisuts Snr
prement stbud iz iilens bl Ceee B e ey T the aalaer
uf swaler cod tencler e o0 lserees s aBar s vl aling
reeacnienl, Pheoasthral gio wis s alse bogenues] by L resafee: L
tnseseslinply we abyeivsd thal e Liser Lher sy was imore
effective i finpess and woees jaini CAF e oLher 13arg: oits
sieek ws g qotden wlhove ol wizee joors [Table ¢ oalthacel i
sHH Chir e why o weas didlzeense 1m0 i s prabic =7 5,
A sl juie L Targe oinTs.

Talsle 62 Theoapshe efluciz jzher ke b ressmens,

[

(S =1
'.\':isl:
|"L'"-'I

] “-.Il R H TH
. Hoere .

Arkin

| nuinated

wil i

E JoLs

Shonla

FCluange (o [ie heagzr

L |ciae

BT
B iulr.:'.'

+ |u| I

VA5 Jwiraal gl sond

e e
. Sweblime | Temdetneas l W%
10
407
i &
I

@ T

Feadin clio thm ardele Baao v P12 = Fricds o Jeee von Laty 1-ammy on Cinicol Chacscients™s 200 Lstrstioy Sreidsm n Sposins in sl

wits, Brstamatnat Sl oo T8on Ar-nle 3 Ko 270K 25] o

170 -

SEAES D e REA AR 3598 00 b ESE G



Novel Techniques in Bone Arthritis & Development Research

Ir the roerr shndy, we psed o lifle cnt s senzes o
WAS nd AN e sewe. F pEaeral, it s el Bnowen Uhar rhae
wisne | ar zlng pazn seale tpaad am he 52 ot it Aaeeesnenk
pslicnmarre was lard w0 be e st wseli] swalahle

imeasnse Far teekiae Sineral ume. Howsaer sone paticnle

vl s somplere Tae srale witl oob aggislanze Therefusy,
iT I as aecn Jdeye-ppord a hried pain seale fns repualse eee, Sl
ra bhe Fregueny of paio i 2or e i ADL UsAPG 52 dnsies
diZfiruily, vizzanaliceun, aod charge i7 sleras [A1] Previoms
atudy ueraar strated that the AUL paia sidbe ek psyntassne
isiteria fer rabidity and tPhakalb Sraces A The ©oonl 5o e
wurs Colreabmil signirivanty wic vy aoather 2wk nthee
ireast s of doasage S0otns, ineudisg 0°AF ranuL, g STIeDs,
wirtkeng Tme, buttal besk, ncrming sTlRRemy,  crllimnmee
vedirpeqranan rate, glnhal sslf-agsescaeat, ADS difhcalnyg znd
ADL épssrbsfactior, stales [327. They maenBined tnac The Aol
aain seals wis e sensmve to probslems in AL TR eere bng
A0% seairs e d Eloulse an dise alistacmen, I- kas Desn rrpacied
thar T ACL wnd wsnal onalue, parn scales sppoar 73 araede
waefnl duly lu: guanditaciye aseceganne al il 1m he roudne
cave al shewmatd atkheilis gdTcnes [A2].

i wall rneyea Lzal basisiread jazina e s asanseialaanctnry
aflact Lt ig™ sae e s inwolwing o inhibition of poe
il sroee cytokins <erretian (E3-29.0F| dlse, lisar Fhrrazy
sl Al asbi-pdin rHem owsn Lhe <oqoression ol rthe exibod
SENEAMY e 0 tpEpalhietl arners and the mpsneencert
vl ilnad Faews Goes ra vase d Jating actvea in o reedback sy=ten ar
gun |G338] 10 taser Uhecapy alse slwces anoanti-pain cMfeet
win the sanpressmn af the eximed semxany e e i svpathehic
neryes Al ke imprescnent of Blond e shae L sweanhlihng
artion o f Forc bk syslem nf pien |35,36] Serercll Hersis o
Fretuack amzem ot peds, cansisieng ol e excitatgin of seasnsy
ard syt pathen: ez wes amd narcuwing of alaod vesaels [ 30,37,
Freviops TrpnsL revealed Eaas hglt themoy woold Sioppress
those taree fackis Jooaag 20e aegablas spadd of galn [34.340
a0 ddim s, cellular respionsiveseeas Agaimst Jipht theraqy bad
bpeer om0 been wgalustel Previols sudivs Fave cewsaled Ll
sighit Loralzalion ooy anduse aelivalion of He el r sespinen g
iaain, reseling 14 an incrsese of eelaloe ey [praductiny
or adenasine yipoasphate (ATES ard o w3 ebyr ol eilulsr
PESPNTSLS MLl AT DAne el edsian, proein varhesis, rolagen
s nesia, co:l prctifecition, cell-cell como ol oon, ackivo G
w ey =l and ot ella’ A sigeal bacroieezinns [33-40]
Aa A phatg walagieal vesoot sy, Ll nadsabicee o thaphr
acrelenane wmand healwy, Tesne copiiv, and Hee pol ob of pacn
ang Liza e edemn [E5,3710 4% g phiowakeciogicel respnaue,
ko Cipnr rrethative 15 thagian 2o con erate L wepnead Baalicg,
Tiaad i PROAIE Liasa e edeen s an, e pehel ol i

Im e w007l srezes el faaT semptoenss (0 mlter ol et e
i ey and Lepder paanss], e, and VA arathaly decregseed
et e aedvd i af ks beanaent grod o otenerd o tesee=ncy b
dermmee sinne Fransly alten e d " reatneor, This supzests T
rhe lser cesduakion o the grbmritiz caing rur coduge e Pavel

af seowviliz, s a8 synowis] mgmetpledi, ol nfiltzalion o7
s Feanu ey eells foly syrela? cissiae jn Faeamausic arthle
quik The laser zreadze = raay s o poreatial oodeeeease e
el af infTaramadesa o WA Ciels oo lannne pary effes ol
Lezcr wrdiation way Acrumualate Gotording Laoacreedae s Lk
lzizr immdiation womher el Lmws, anc Lhen jeact sazploreg
sy sk o dendenoy to devicaer siemilicantly afer thy &Th
sceabmaert A-thazph Zurher sradies aee dosded haoclaile ooe
wvaz, e wedd ke Lo concine thas U lager rrzdiagon have
zir el T ammatery elfert against wsenataid senoiotls.

Beranse ke gser lpht spreade rapidly with'n the winal
bl 2 greate: vy nl lages Gight s pepaired 0 ardes 2o dejivsr
L ik b deeaey Lringica! Yisses, <ar luser derame e devio:
LAl Alogne e arsenod e Dind=" we gsed 1§ the cweesner
sy ram wrod e polsmt Jase Cipnk wsth o opesk noipod puee
B LU wkich s wnibanmous e oceruees Lhe shieng Thecmal eltecr
i allaws T o sangerem o Ui lzser helil iate drepes tisse, ~oe
drvice can ful ver Se fasee 2T mase dee a0 wbn e st g
weorzge GCaclanan vy A0 TOWoswlich s eguiva et Fo
thut o folveehenal e dewices [30] nolesp sazis af the
body, e nrensity ol g Taser lsghl begumes very los dlae 7o
dMasiar. Safficient Loser hght ialezsine and izl ation ensrgy
are gcheneed By fast sectehing o e T0OW hugk-paeer e
vlzrmenr, Hy crzudianng the high-powees lases light prriedica! iy
it 1= possiale o sransmit e hpht dnts deepos Tesoe while
pravitiog e E racluyg Litee 20 SUppross uneecemag v st
peerstivon Thetednse, wo belwews Lhat the deaice we vied Bir
lases Lhopaby caw be salely used o dieal spoovite i L4,

Ui reseles showed chas foe serle ennceztidnen of MME-
3. hut nal CRM was sgaikearlly decceased afer the Liaen
irradiatinn tredfente CAP s prodic e Ly L 09 0 Tespunsy
1o milammationy; mrane cpasncn. MEE3, that s oa liphly
setaitivs marker of joint destbgmon, i inainly orucued Ry
syroial Lissua Laser isradiaT ¢n against [Re ararite ook
rmizyp directly itflaerse the aopdietion: ol W82 4 fou the
infaanizmisten 55 anwnmm, vl pof thee prade i e o7 R P o Ly
Fssne We beleee s as s e eeasan why theodesrmise caased hy
tigkLimrail a0nG was phbeereed o the sece o deeel nd MR- T
aak che GRP valu e,

Do sbnily alag shawed it T weewn Ceel @ qze
irll ik ery cptukite 1LY wan sigmifirantly dec sased after
the 51 =reatmentwin™ Lser chepoy moadditian, the sonam e,
o! procalae sty cmokoce TRE-o breelad tooderrsase aies
Lizurizraduation almangh e sigolrant dille 2asmeas abeeen
17 comiparise s eol e il phase, Thewe adings suguese that
thes s ez o neag [oawe A aeli-infLiE makery elteon i 2
sy Lis I MO AL s ezl B gl - ninieeatuzy B it
anld noarrafhages ia Toaerevizl aae e pradece v eeser lepeiy
al Ay mflanagie e cvbekines, ool as THE- L IL-1 and DR
Tlhese cynkoees lorp o eiwark ol are ke parsiopanks in e
pableg iz ol sl ems, The weer eadiation cray allaencs
Uiy pvnisiclion: o oo rnflamnie by erlokines oo acfiliratioy
na sipnzlcane

levapbncykes gl raacriabages = ocond s

Fome i OB bRl setlclke: Kapypa ™, S 4 SPecm ol Ling=ogad L2ser D-wiaey O Chincsi Drsuaisnaess @0 Lasuiahy Frodies n Sycodie 0ol
wilh Rhisampdodd Arthrils. How eea & rol s Bone w20 1S 200 shsatie, L0 S0 TPIRDTMTAR 2018, 07 S55555

- 171 -



Novel Techniques in Bone Arthritis & Development Research

Citle e s U sepn real ol -1 )0 weis nbsen oid ke lager
icpadianain s presens stedy, 220 thece poaiafamicate:y
carokines, TYY o ard -k seereTa be sstenge o parhic paticn
Snamizinpeei ¢ Fartar bk L1 Eacheteed. bea” ngas Larsei g,
THZ w1 wznd U toase wid el carl o breal ir paner B wilh 154

I sanclusion, Iresn T Tevdila of che azrens aosdy e
v itede thal reanenl weith Joser rrwliatior msy kave
frecapruse aeiens al 8 un adiaacove Shetape dpainst BA
spravitis, Fulare drveloprents i D phe therepe noe be alie
rooaravide 3 peve Hamrapeatic charse bea awetiear with 28 T
meshadl 21z ay s hivw preanise 45 A0 Arpnczive Cherapy with no il
slfevls weer rhar shuerl sene o mpitisnd ahd wkicl coald al e
nebpatieats 1 carry cul LAt b ak hacie Fuher stydies a0
rembol 1 2t arnly pes kol Lharapritic <l ect ol aser croadiaTinn
rmorheerasod spnavitin We are srw Dy I prepa o 1T s
rew duelie-kliacd randeni?ed rantrolled gl ba aralezc the
elles ot hglet cradia Loz therapg co spoortis ia patlens witk
shamimata et arthrizy

Yehnowledgement
We would bl b1 fank Mosinak, 5 Mol M Taozki, srd |
Tamate foy e ellent zec i al 3sstance.

|:_':'..'-||1Ii.1_||.._r wilh ellical stamdards
a_ Ethical appraval

Thig sondy war undepzad e the reviceeed and approved g the
achicy onand ol S Moacaens Haeversaly Scheal of Mecioone aad
was Conilacted o agy ordaace weell U 2001 el ki o clammus

wied 175 [aber e AGmenls ar cenzpar 37 v cczne al abodseds,

wuy  ohFame=l lenm A1 ndividual

e =TUsly

Sfznel censeal

parkicparls irchedad e
Conflict of Intzrest / Funding

Tris shoy wan suppetier Doy Pengsamrs Heal@nare o, led.
lapan spurisu; 93l no il ower the incerpTebatio,
wiiitpe 6T opubliatiom af Lhe wovke The ceneesparilicg
aeatl o= ! Zull wccess Boall Ly dasa on Hhe slady aees baed Foel
respea sibilize o che diecision to sl r far pablicatlor.

.
[ 11l

Helerences

Iofcuielenl Fo%we- A oalars 5, Seqeszln B oo - fer 3 00 7]
prthaganens o= e catad archrbe, i Eap Sheuma- L3350 M-
a9E.

& Flanioraey A, Shea £ Wcar B [Rensile ¥ vpapess a6 % el ol
[FRLAG The mathupoue oChe of mpiupgerais 1t dee—akad ahiee.

Ang i W004): 455 18

4w Bieenherpen 20 Aleihn B Fasctan g2 bmenele LY eswer T
. ELLAL Sl ulam ol ibralu asplcixs
(R :-:-mh 1, rhonmalzid Lezlimns e Rl e This) 4901 .IL-

4. T renliin -:.5 Mclm ~'H ."'u‘.'.] |-ru||-n--|||ﬁ;:'.:-.',h:|:-:r's-|'l-'l'.:-..'r::'.:-lll

Aande ¥4 Weten DL 205 ooy Il'i.nl:||;.- ul suenak s
%A B,

n own
rmgn Al ty cunaly s nla Al rears Rt aluge 5

o e 5 Mahlc A 2 aeed M, Bar A Krop 5 0L o (2017 The
Rl Hepveer= feeeenal Fatlichie' ooy amd Magnee Banoiooe

with Rbsiueranold Adhekw, Mow 720 Fpbals Ju- @ 5o Z0H, N8,

IR T T LETRTY TN TR LR TR TR TR R SR PR {1 P ST PO T

T-em ELTLLV I I § 5 RE N

i Bempm 0 Sotie B Sp e G Seapcme [ MLT Tae
wm Hele nf e I'hn-'nlnl-'lm-l Busienl 0 A mtngenly
as Rl Sep DHAL L1

H. |l' A
Froreze o,

R A LI L ) ] e BHEFE

fuled

ko Moam M Hae! oo MY s T g T
0 [T B [T TR T U PR TR H N AL RO _l:'"'\- HES T P NTTTHIH
answnay . Dorangess, Hocl llceniaco, D73 2R -4l

o lepch ML Erens LML 2= 5 Freeckan [, Side ston 1 ==l 40207
Abiniept v duies CSEIw 0 vile ARG wll G poer T L oo
ALFA-negatnr o whillerenbatns Ashnse 3 peanl-al eor zes? 1onecas
afd I aging sheze Bnsompanle 34,10 0347

woEavarauph A e rollenheern d Sastlncana K. Epuny B
Salngoury Lot Al 720171 [RsD=e ' real 20T rgel unt Samas Wil inil al
mrell vl gxale mopciLeRaRY ComEsred wih pibal foces s pezragee
fand o inliacr Jadeamumral:] c2s metc iieaane noop-te roelinae e
art=i s Ann Hae= Gzneeaceszemtis e T4

Rakamera el xakiora E, yudek B I_EI.II.I-H
dacwie ynte: nzcrnss fariee Al
i Icaznd by Zaer zanzael wiral
Arkmitis, &g -eann

1L.Ln %W, Masesn (L
inearaukn AR flmanzes
e ks Tankic Lhen presa
A ehacgee s unphagens inorkoanzacad
AfEp 4300y

-
)

MeInnes P0G e [ TEDUA ) Trie: o i 100 1 gress SI0EEAE bargel Fae
1 rieaemenl o o= il deeases. Do dpoa Plongacs] £023:
AR Lo

13 ™ canda-Larue MF. Palsa oL L, TTRENS TF-ITTL I & B A H Y TR T PR TR
o E o] U-15 s ke inil oo el ver tace dependieal
ol Sibroblastl hrsphoore cpasefall oy rherataid arcsue
afler tul e owresale. T tulran, 2 h 1R[] 1AGE-14 T

-

- Loavallese LML oo g L Vs 4, Baile 8 Fap Ooet gl (2000 Smag .
lisane I T2z fonl Lhices a0 s o sskegelanl cilferenkal oo
fas 102 AFThries Bheym 43 2530-2008

15 My 5 Sappacalh D Zee B Shononess O Hecrs T Ly LIL, 2k 3l
LU A chimeny g — ef astsasnglegecuahibs hypaoalzemiz ol
beraresvrpeoninducsd be 12 LI MGG FTE PTICE and 1, 75(0H; L.
dnne Mo Res 14u); 124781 5KE,

16 Mabushim. T Essavacm ¥ Valeasakl 5 Kosakiom gy, Lgosk: Ko 7l
VELDDT Praikin wnpreEsien s hpcrome liffene vie of meiinans
diwnd 37d speobletoepen - pdlasie ol W0 gaeel e adulzsies 2P
FEp A s Y pslenl: ipie baeare 2oclaeicdi zes G- oz Sinphys fes
Conmz s Fot 155

Fleamlise W clnele ¥ Warg |7 Sy Al Theeabill 15, st 2"
[PI5H e oezilczenp <" el ivpes Seepere |-.|| la :ar Eone rearples in
mieur.atail anhzzzs aned wovenile e qgiend 3othels Ao [ Pazhel
el 20051,

(=)
-

4. vasuda 1 Stama M, Maka zewe RS g 3 LT TE Y D=
Coreazlmat o Mereslacan Tena 15 L gt o ospmegratep g
aFerlhmapensisdns ke fetae aed e cleatecal o TEANCES
RAREL Fooc wati Arad 5:0 034 9507 2he r-1502.

Ll pg e ;
weantntznd setln iz,

=)

iClamaka ol -ar 2 PEOTL) alaes e et
axtiday (e e gical DOAN L in pal arczwen -
Prrugs VTG 213G 20k

Rl LT I T I o M TT LS, Y I TP T T 71 A TTTT |
Eharazea=ebon gl Bacandabens Sibankes Fal ==0s & Ciesas, su=chiesal
e wesdncs aley 4o« Ranthy oF sacctmmes Hacoase Foclor Boadgical
Miza iz adiling e i maze Hee e 1M AU Toaa L nL=re:
o Rt lF BEFL-2ETS

LAl [y Ihaszam 3 L 2ng Cspeenn Eo Rodame: 45 Mo
1 Kbl celer 2oL al. J23170 diplopo- ez tulae aees G prenple
wrth alemezalond arlnees - aazcezslol’y aatez ok felegirs a

P o Cie this grisle Faace 7 B 4 D leals @' LoaLamal  wae: Thersoy oo C¥nasst Dharpssanatne apk Labiomerg iseclics n Syrnciie L prlenls

20010, 1 ROBNMTA R 201 A0y SE5E0



Novel Technigues in Bone Arthritis & Development Research

sl AT PEEe ] T IR LT ey ai DaTheane halalaz e Sysg
Re- 1.

FF Zen iy Hesmaoe A o L opean b Sadang 23 Tegeed o al,
(208 13alage o= taleadi o vanntheapp dar theanile S onthimes
noer Wl T 0E el C SmaEemuiiteiz g SRl dig
(UMAREY Bndare @ Coata oo Begim e levivw and nipewank uneia
analyse AL Cachirm e Petaise Sy e 1

ani LD heens A7 Ravso Y7 Deoen 124 verp FIOTZ0TT
BTN TN TEECS T THTTT
wkachenr Lhotel: - 0 H

ER R
AF emew ol lavejeva] Be: 1erapy an sl o
wneweietre alelezls 5 sysieeang e |
la% ua-ir.

-

Les [, Thiacg ML Cxre FH, Fa WL Lee EE, el al 20175 Aar
e ma ey prtels o o e e Chemapy un lus2as oemudinlal
Ui calle- e e skody Losess Medac, 241587 387047

4

n

REAlawat KBS Ay TE Elsaped Al Twlil AY 20270 Fleacy of puisen
R IS LT T L TR IR EENTRART EC o W PTE TR o » Y R ETYY T TRE LTS
s bomizad conealiv ariiac Lasess Mea i 0000 S-Sl

Woers Al BEM el KR Deind AW Bosveonlerd 5K Hesguita Faran B4
(204 Eltecs of hpaelese] Laser shaz o oo setleral s czpaire a
sysbe=ari: redlews Am | Mhepd BLes Semasal 35120 1ivd-ns

e

S8 Hizane T, Ma ) Lkan | shien B, P27 oel o0 | Z0LE] Tae eifen tiveness
vf Bpeeleeel Rse ergpne e nerspear= ootz Inwe baek paan. =

SERIRITi o2 IR el il S ATE 1 Fes Ther 10 560
A viapag X Clen L Fa ] S B, P Bome gt [RALI] Eackmer s ol By

g lae: rhecapy on patents wiih Knee asleemarins: a2 seelemalis
mrvrw sl k- analess. Oeaetns Caplilvee: 2513001 12471444,

duapp St ewemdas-sz e flalas2Ben),

10 Meiesstn v oSuka o Todalassy T (AL Lo lewel basen dlezrapy For
St ml s, L3ser 1m0 2201 120

-

B OPacus ] um—ey A, Sarace Ba | willsLan E, anpreca SRS
Arrrn el oFf Bl = il i aemwil gl 3en e wsng q
1=aehive:d Spwdcrd Hleanh dwecss venn Questiznntalre Aripritis Rhi-am

25[11]) 13 TE50,

A2 Lxa=an LE Brooks 210 Suamnsay Iy Fincas T 10337 [4azabtatiae paan
sasersmend b raor=a came oS alierizaesad arbiniris auenls, veicg a

Thigwrkok ZECLEG UnHe Dol e
Lonmong Sansuben 4.5 oieiss
oy A8, TEOB DN TAR 201807 S555 58

e
with Rligumatod Arfsata. Mo Lnosrfuns Feae Ses 2300 .

ivk e frrm v

—_
]

wt
r

.

Rt

i [L8

-t
-

il

=ilaaeca ML

e = L Lalns W, Pezroe B FLaG W 12 Gregs

ain zxls e o et 23 wf Gl livagg @il o wcal 20nlop pinm
weoanz A mgles Bl A0 CA50,

pres MW X dnders 1] 2T The meezlaeeci
Mew s e Er Al souilaean Lhesa e S0 Heurapals fain Ly pem
= rd ser 1R Leenrs ura Mes) d0ra), S1e-ng=

Moaleis (|8, Meges 1L Yy 5 b= IO Alerize SLoetal 2014 o
wili SIS I e vyl daiiom, ol mifcared _3z4r sreat HI |
Pl eld, ey L A hurg B ed 4801 24y

Sesinis W e 1D72010) Vintag, leedng ok Do sasior and joou
Sczabillmtion e izl eond csimo Semng Coed 200 G0N Qnl-
.

Nl GL, dabers T7, Papatade: UK Balligan MT Tolan ML (2014)
Mnegement o} cheoe @ik sl i G Aol Nnbap g
L

Arttap B Uefanoe B Kacims 8 Ualn May Ahmed HYA 091
Effary -of Dow hevzl _azer Tieragy o0 Parlapeaanwe o afier Hoo:
SRnat Retrewtneent. & Prelun aise Plerstoecoeminlled, - ple-hhies
londers zea-Slomea? T5al, | Do 13300 170 5= 1 7,

aloeral L 2Ls! Sl
et o enemay lipht ovaciase= e’ o emit g L e LT st

Sinl Reayl Hemaent dgenes G ] 107 220

a2 Dearrr LB ol Anduio Ad A brsiun |V aan ®E Bathorn TAD

Rz gz HU Ol gl [ZALT) Loweswer] lasizr erpe C7A 23] cambinel
wih rallagen sponge soallelé precaies cezarr al el caal cnkcal-
sipe Irierss A5 cmares v TOF-P, POF-5 DPCABARE 2=l icozaar
sxprescing, 0T Ly tathal 362 205

e Linlion L Lyamitteara ML Mikai Cinorchl WL, iz 3, S.mlanesen
K OLE0T] 20, fasss weaeasss the =epenecaoe sazacty o GoTmE
mlyresedozeed sem el by 3 Facha wenn insaAng Lhr rerisn wrale
aml an~aneC SEmElan if s angrgers pstdles, s Mot 521
teils ATl

LlTnga T, de Lge=n Seataed © Taezheshi 030 dlves SN, D Souzz

Wiz—ock 4 Al N30 Fesn o laser thecipe o aeletal anscie

FOpalr gy ioosaban: ebs Lo Med Sop 29050 L23115350

FanT e walnpize e welst | auiper Fialishess

el Il et giza Lhe Sieliw sl

a Sraby Dbz’ s yie
=l e = Resyiewe

v Mepeors avalaratny

P T TR TTRATIC |
v Mpmzrsipl Poa Zind b =enezaat pnde=cionllig l
- ozal arammenl Ger voopasenrh

= Fanpserp aaassbllioy ip difssenr v ks I

A0 Feepmle Bull Bzt danl o)

a Vegsap o, slemes .k

Track chr Lyl UKL far coees e paobm- =n 1
Witgrs: Juniperpublishers.com online-submissionphp |

I v R b _Peca of Lod-Layel aees Thevape oy Cangal Shisaiasshos apd Laboaly Drziled ol Spcaume v pais cnes
EREILn, D 10 AR0RNHTAR 2610 0F SE5585

- 173 -



8 Pt e lEpneR s Fr PR ERRET - SRMFONEE L
o LEEY - EREE GG - LR

mﬂml iﬂ"-ﬂ_'- e | —F

I N
TATER A RTE BETRRARE - e fR RN
-
BT R DR MR A — MR RS I

DRl HeilitlisR R s =R
Mo LORT S S H R RN A = R (20ES e 11 1)

- 174 -



FAE I¥TIUFTE-TA

e

o LTRSSt I TERR N i o T Lo b i B IRl & g B OO R P B H. Tl B SRl s L o VP R T =
Fi VB TRRE N S rm e iRl frhp W iR e T L I8 TR Em e 8L, R ek
RNV, M SLE S Eep RS K L, ST R ST RET TR TG s, RE )
RTINS |- e R R i LCR N Rt i e it SE N O R S RED T - P R LR LG EE . Rl
AL

G MOl T et Frofd - P T TN AR e L |l oW i Ly O ST Y 3 R = el T - B TR - r £ D E S
Nt e TRESE L ST R TSR TR S PR L B T, SR T -
P HEES '.‘l'."l.i?."ﬁi‘.f-h"-_l;:'f.!:' cdn, F OISl SRRt e P, AT s R T AR T
ez LT, GENNERF Rl Sl T, MR B s L TR &

1. SLE G35 - i KlamME
Ml N R AY RISt PRI R L W T AL N, ATEREER o0 - N, mElz 15 - nEi
Rk A P B R T ek AR SRS BT S HEVNA R Mt SRR, PEHEEST
R CHT Mol |l BRI R0 bk B e E A Wiy W —=H et e el o v A Ml £ - 2% ™ 27 v o O S

2. sLE DEDEE

ﬁrﬁmmmmﬁnmm{imm#mwnmgmﬁ#:3WPﬂﬁu;aiuﬁﬂ&E-ﬁﬁmwa#iaﬂtﬁ
b, g BGOES, s MBS L Wi s o TREREME e i A S DT Sl SHER NI - 3R
AT S

ok iﬁﬁﬂ
A s o Rl Mo 0 D T RS s T RO RS

Ly 28R - /HEIE

R §1. ot LT, X R Gt i R TR el peb £ P L TR Ry L B e O D e A
B TP R0 1 i O | I T o] [T O P o T+ Ao I - A LYY S A ol w e I P L T D ||/
WANES T EFARL B D R T S e R L A B L L T

L3 FESFEF et ervous sysent gle--
RIS B b ) TR R W R - A (bt R R L [ R EEE y o SR S Wi ot R
LA MR- BEL Yo R L a0 b

P RO N TE
VRPN VEESM I LR, AR LiE s LORRTR e LS e s e e
L A L AT I i RS LR L IRET R T A

~Hl

- 175 -



4 BREsEL
GIRLPPEERO A A DL LGNS R R S R SRR (T, TR, BE. SEp D, rI
ATl b N A BT
AT
15 CLOERRE. . S e s
] g O S Pl = DO T O O S T DO - S L T T T T Rt R r A A TR || LM o 1
SO0 A ARG DT R MER, AT oniiar o oD BE0 EAE RRELUA
LS i T
A0 2 E e
R | HE T B U ROk T PR il N[ ] L RN oy (5 - T O (1 o B
e AETES,
G R EY ] A REE TN s, DA R S WPRR 2 D S S
W AR IR
S AR DR AIESE DL R
G Ain ARGt
AR R EEE R A= AR TRME, R TG ETRR R, Aok B Lk R e
3 MR- -l 'ﬁgl_'.'::l.-;:':'.l."il'll (RN |
“n: fiE A
IR WO S R — A
SR DRSO DTl SRR T G S, ERTALIN [k, SR ARTERETRAN
AMF LK Ehg, J &0 ILE ERRARICHECT, BT - LR, DRI, T W
-LFREESEE LS, Y G RN S PO AR RE L LT s T L s, L
ST LR 1 A T o R O R G TR LIS, oy TR ool P g

£ SLC:0aEBRE £ CERERED R T SECTE - T - RERSE

CI e wrl T A, R RS - EIRCRR L, DA - HEOEE R R I A s T AT L
TOMEHR A BV s B DV T, SRR - i E LS MR o L SRS R S
AT, ARSI AR S L R B R L B LD AT i AT

S 3 RS A oM Rl BVl R e — AT P T S N i A A
B, DU VR LIF - 40 20 0 Fo e L b B VBT ad D 2 R B, R eI |
LRI R s e B, NS e kLT

L= B RS AIAES N S R ETAH RS Fey LT SR 2 SRR Gl R iR T L R
SN TEARRTEE RSSO AL — SAFA SR Yo b e L, L B
Hoe H!H'Zhﬁ'i’:.:!'.-l 1 S R 2k L] < ot St A NP LR - A o R o B L T il i P

s AlE MEEESREEMFTR LN FRINRDES
R I S ] PR i

B A e B T A N L T AT T e e S R R A
S LR AT S e AR A EL TS L r e B W RO i s T e R
PTRE FL R B S Eh w3 oo RFTRPC el TR LT P/ FLRE, SR A= KLY R o B (S i

Ehe

- 176 -



TronmplB L —

AT LE R T fkn B T ol I LD ST S L (L BN (1 I o [ P - R T IR TS
(TR AN FR R ) Fage s E o B LUIRES I i [obtitotis L I o SO (O I PR L - I M S8 o e
N R ERT TN XTI & o I W B T B 5 g R ] 45 [EE RN A TRl S 1 e Sl LR ST HPE | i PO
R Il OO B (105 B Rl Rl RS 1T LR M H RO [T S N W

— AR R R A I Y D e R R sy, LG s L et
e 3 o LA H R A D DT S ST R A R T R RLEIPRI U S MR e AR Sh B
Ffmss S AG U R BT T RG] D S TAOT R, R e T
R | PR3] LR TR [ SR W A L T TH R R A TR SO

S RE-CTESMEMEF - ArsET

VR oY bl 1 i N T of o W i R 3.0 N | L R SR LT R O e o L Lot I v S P
Crdihal Bl JUbRE O ERL G A S TR S, SLE A A P AR | 0 R A
TR R R R o =l I TERC S, o T BT L e R Eci b TRVE - e = Ol R S AL 37 TR
AR E AT L

54 V) otEw A

S ENPCER AL LT, HIS G G AT e R e e B S EEL - LA s F
Ha L § e R TR R PR ol YL o T 7 £ D EE N TP R ] B Lol P ISP I B A R T
OF e A L A LRI RO R T EIAEH R T E A, AT AR RIS iy s L R L TS g
&, PR B R At s

4, SLE Tremo i LT R ICE T

SN EEEME Y CURTELS SEHEL A SOl rRE. v bR a el EhE A
Wzl (o fil - W T AR T A L T e TRER IR AL, Sl e T e P nA A
T SETE IR T A [ R e S F Oai s, R a2t TR R GA R
IV R Y T 2T DR T B R HEETI Y E AR L 3 050 iR B E LR
ARHEEEE S mcaEEL AT R Y RE T

AN O 0 e, HalTE, RRERE A s (el BLeds W), TeEaphe Fosiaetar e oA
SRR, MELEAH JUHER ERIA SN SLE SR DA e T D A S T, B
L o S I O o ) IO B et i O e, Sl EL s I IR A4 Y | T ol P o T 0 1 ]| L - PP
T A Rl B c Ll IR (1 D - I Sl o T RN b T 1 e B 1Y e v Nl ST o || R N e
g =t o e BLUCDEN BRI R GETREE L LIRS S v ol ks e e T
b Sl N TR T D HER T s 220 (O] ALY R S TR P P el Rl 1

A R o E Ak B e L TR T T a4 0, TRISEIZEEIN Y T OLEE L n)
S PR LT T RENSO S F R PR = A LT, BT,
CI0a-4 B S0 e SRR RA L A T Rl I T CLR0AED A S e T e
B Fs b oF TG LR S e L L T s, ST s -EEp O S ﬂiiiﬂl-llét AT o
b m il MU gl L s s A R R e B L

SLEWE TLL S DR RDEAAG] B ] aativelnd Brcrae Belangling e che s reeststs o Jeely (RAFED E
Wil L BB TR ) O A W AR LTS, RARLE e A HIU ST LY
1o mis, ToEIGAE RS LT, e N BT SR e L s A R A b, AN R e SLE o

RS

- 177 -



Refio TR s R RS S e T [E AR &St ol jand2inET Tl b
TOUT g BT e B A, Sl s LT ST RS T T

Pl P A I o £ L TR W vl e 1] 7Y ST CR ] £~ TR L S T I R TR i RN I At
[N {1 o N

- 178 -



B EERTEWE S 2504 - FERE

RS XAAOEETZE-/-75 "RRREORAAE O
BRELTORSELFRER7 tF I ERRsirtuin

[ JR Lok AT i
BT Ty rENAY BRERAREYS— Bal FHE, Bk 2

FOOD Stye 21 ATIBTI2ES (Val2lMe12) HIF

- 179 -



- BRCERENET 2o - AESN

REBA FROBREE=5-T3 COHEORAB('
RELUTORSRETIENT 27 {tBRsirtun

L R N - i BB i U
By U F RN maERRtyy— W HIEE. BFE L

(4 ]2

Rl 0 W cL RN P W AL W LTI e B TR
SRS EE SRS T T - MR S b
TET A AL®, A T2 A b LR
D T T A TR VR E |1 E ot o ] o | (gl il o
(AR Fhoed | WL TR R T AL

trbrp . WA RS L UIR Y R AL
RN, A T L JUCRR oL el R Y
Rl s = corsictnin 2 L A2 0 SininAth s
{hd &b, MIRLIMSE, SHE I AR B e AL
et R RGN TR PER S N LD F LAl B Aot
PGt R AT UM L Bl Bl el LE
b h - TEa A R T ol TR O A TR RS O A |
WAL I ET Y - B s A RS T A
mre A e THEETT S L HER - RO T N - B
Eo- BT E DA - B ETROEE S R, R
ol e fe AR TR TR TR LR R

T RSTE L

AT

F b A a0

(T 0T

Wi

A, FREPEE. ook s S FE BT TR
TS S A3 TLEUPR Ll L=l U1 S S WP 1 1 L Cfeh T )
SR LA L L A T e TTTE TN | EL e L - I et

1. BLIANLATFOREICRET

1} P E R i S OIR

WA U R | ALY VRN S § ST L L [RFE LY Sy
SARE AL L A B A R B g A A A T
g AR o 1R Tl Fa R o T TR N P 3 =N
e Lk Lok iR Lma, §
R | %1 HE SR S R NI R gt o T M e R YR T
IVTE e PR EORV I o T PR NPT TR R 14 I

VOEEE TR 1 IR BT | Ao A AT Y- (Y
B LA LR P TR T L s GRS L
AR ot F SO X L 3L TR e 0 (T S )
(LA AL R BT [T R el TR |41 LR e o kg T Ly

+—

il HL Ry I

- — CESE
' aziy [® il
PRFE 013 -

TR L

ol e o [

o S - EAODRPIZEDE RERIN |

RS PR H S

LU A TS s T LS B SR AT T

| B B MS [NA=YFLRLTS T FRSOIS | MREH O] .

o=t

1o [ B ot L P P AP o - oy

TR L, BRIk SARIE VT B e
(GRMHHEIN AT Sl F DRI RIS

E1 MEiciEc 55 2 mEaE - SRk n S "Enmn RS ST Ot

- 180 -

H

Alnpery

a1y omd.

F



S g LW (LT, it T T

fl A BT &
21 FEEE - IL 7T PRI I AT =g s
OREEICEIFTHEET A FilE

el - Bty LTI )
A ‘H.i-c'n—'..‘-"..: R Rl el

L N L e
] Rk AR I AN AT
R 11| AT R R || T O P S I | P
ER ST R el (T 1 e ) I R [
G FLAEO L, depidatl - AT AT TV, -
S 11 T 3T o e TR s 19
AL, Ay E e Faei:itij'i' T T B
LT WO Bien ) T -0 e B TRt AL
NI ENT i I S G N R R o P & L L R [T
P [ e T R ol O 1 B G AR S R R BF i
Sl IR E R L AL BT ) AT
VIS AR TRl e S 1R EEE S [ A (V7Y
-ﬂﬁﬂMkH%#?ﬁﬂmuﬁ%muﬁiéltﬁ&

R

QEH L TR L BRI 3 R
LOME S TV R R L R YA b
A AT AEWEL, WML T D g

EE--' .ﬁ.h.'r"'u-' EI.

2 g - RGN CERSGET ST S/
AFAT=h— "PEEEEORX 3L T~
LT ORERIET MR 7t F AL sirtuin

) - Bl S~ P BEAR LS | EETE AR TSt | B v i ]|
T B3 A A T — AR sl
VL AR LI R T A TR B - W

MM Tmiae
AP ds ARDL LSS EALTIE St
!
HTEES T 2 F s — WP A2 FIL{=t 1 1AM E
1
T TIPS 1R DR A RS
!

HE - EiOHEES T = RSy

¥ eI BT EE5 i ER .

R AN, AL S e TR GRS B
Pl B SR A A
ToTb b Aot R PSR T AT W E
siernin 2T RIS TTef TR e, e | BRI LT RO
SRR o3 VU T P el SRR I 0 -V
S MR A — A —F LAY T S
= e 1 L EE AT TR 8 | A~ T TN B~ E
AN B Sl ER i f iR ) R N R LR R R
£ T #—_ £ ftail T A
R i I | R P AR FE - B M I
T L R TTTT VR B N PR i | ol VRLES [ PR
ANELTAL, HILTG L M3 2L S Sl M ERID A & e e
PR PR AL, SR L L T, AT, R
Mefe &5 ES FAALE - BRI - =4 =)
A AEE L HIRE - DR B iruu o R -
»E':- e LT T o/ R o TR FF T I NN A T ST
CaliTr b TG LT, S B LS s

]
PO

- BT REITILE L 2 RACERS TRLLIES
RN | A HHIL ag I VA - - B
TN ALE B, Halvits T L (E2)

2. RStn7 B~/ 2airtuin
& iR EOME

M LN FEr T AR R Al 20, SR - #L
AR T ] T S T A o P o o || AR
T 2 ) ELARRRD Al ool ] T 2k - el A AL D
WD AR bE L. AR R T S e R T
AIF i S DN AR L el Ay

SirtuineEH boodeml

R S T P SRy i 7.5 g Y Wl e 5
(WS Y R EHar o ot 4R L

£ s Rl SR T 1 L N e bl 8] bl
T, st - TR LT

Hg  BIEmmas 2 o A IR L =

. el
.l .-'.':._'L':E'l_.

Do MRCOEL. AR FAVRARTERE . MR EOEIE L TR L.
PEAE - ISR T o — J STEENOT—h— (i - ERPBORI DT IR,

Bz b ROEETSIruing 2 CrERET D0 SR - 59520

et e e s s

- 181 -



1% Bm o REEREEFIEY D04 - AiEs

Weatarn blot AR T —F

'!_

.

ELISA RttT— &

M-
! T Ty

000 5 F
RIS : - -

R i 1

il | ] . 1coo- [ : - '
@ | i — ——
o m | 1 I L - HE L : il —. -
: A AR AT G0y S0 TIS St AL DO BT el FINT
II_.-"' _""H._hl
Western blct WTiEF—=2 ELISA TfTF—7F
b= - —= 5 ECe=— =
0] - - - — L= Eaime
1 = .-'.‘I._I'_'l' . .
3.5 - — S
M = - —= AN
b ] i - : i
R P 1
LA - e _
a3 | . | = s
Sl | 0o :
Cl I 1 — :
e | J ..... —_— . IS ;- . -
. w:w ACEM IR GO TR Silae d‘nx* SRS ROET
-~

B3 FcRMEEEnmortuin 2RI TEo )

R = AT £l En M, SR
oA kE TR L o L AR ST hda,
Bl - e il T D A A orhE LA [ -
THRAEEFL Isirmdop Bt L By 2 2 5 ARER
Rl LRV PR ] TEAL - Ao ES
Fid ey —d =k T i TERE AL
U =

b 1[&1'}?1“ JHE Temiogin 2 EE
RN R T - P

ZILEC I._.i.:-,’r:. P, UEEIZAE A enrgin 2 R
L EMNF D oo, B 'J'E‘-' G2 L e SRR
g frul s 'krﬂ'fij..l‘i'i L || SR T S PR T bl )
A N AL, sirinin 2 G2 NER 1| "ﬁ.’!«’ raEes®
AHIMEE oo G R RDIR R e Do bond g
FlLIsaikl s2fv-Tir . TN resy = hmd o
FRpdE  EEA P A T =i L
1z MR || N e 1L (I L v e

R A 11+ LA DA 3 TS E AR |"' £
AR e SRR S AR L A e 2 SBREREGE

.II.I |_

o

]

- 182 -

S = 1 17T [ I N | ]
NI [ o
M
ik L i

A PR T O L
A 5L T A L @ A 2
[ L S T S el T e

Mt el LT DT T AT D
L] Bl I

3. REAEGETME > Zsirt n
OIAFI—N~EL @O™F,
Mg . No5EE R

A L N T B T Sl £ § T THTIR A - S S 1 T
Wl TS D R T, SE e - s R
L e R R+ - F el WA L [ lﬂ‘.:ﬁl T T B
RF NI TAL B R RN P L R N [ TEO I P
—F—ita TRl E L 2 5:-*_-:5

T kAR s il e LS R %
T— sty 2l AT NS D, b T
IR sz L el
M ALY ELAT L EA)

B |
LT1=1

Sodlala o am shown.

§ o =

Y AF Y=Lk

imbam" . -



HERMICFEL . i Sirnin familyi 2k~ T @S w0 A SIruin 2 4 ets
l
EEDHRACERICRES DT, 88 - @RI - Eipoieselr ma

EIF—0 & [MEE| DISHE LT A 7 —N—cE i,

- o E'EEEEFHE]'IHJ
w iy, DIGERERSHE P o Y G buin @ REL~ILERE
: IS i 2 f iUl L = (e - TR R AR
o BRREIAEIC. RS MAun 2 FIREEAE - £-5— . RREER - 15Emisd |
B FIEERENNEIRE. EES. YFUA L FRIDZ A o - R Em s
|

(LA 1. TR ) o ) S D ol | 7% L S
2L xS B R e R o L H DA | I
0 Lt bt B PSR L

LT E - !

14 SYEEEFMES TP sirtinD T F T ——E LT ODFEE

I MO EFENBE L L TERE EHERE - B%
EEORENIER - L TiER)
a5 5 D00 TR DRk i Lm 4] Zosmnin 2 i TE Lo
ot L, b3 esienin 2 '.-E;:!-.'_.-n“xllf' Hfe., F
o b ATUY Y i i 2 RIEE SR ¥ =] 8D BT
N P P o R L M B B e T

k| .-"'.-".IT."_"'__‘_-
A 1113 a2 SR I 1T TR 1 ol WtV | R .

i
G FFE RNV USRI EST T R S
A TR | AR R A
P E LR NI AR i O T Tl B L] o |
EAR IR |l J Rl C I I 1 1T 1

SHDOIT X - EAREEARICDINT)

v d
AR - BRI . SRR TR LT, LSRRI,
AOLGTE et [l S bl o AR 1 e Bl B 0]

bl || o - R R B TR L e P SR T T
(LR
2 HERES - EER - 47V DRy, W
BRAC - NpEE L TEM

FREWE: L5 [0 JLAY « Puaidl - 0] A A
R RTES PR i S IR R [T o AR R | PR AN el
LaiT S L o, B RARMR A L ST,
BElpr e Jedh v F D — R M atiE T A L. B
LR BN Y T TS T R ISR [ AR L
VLFY L A S - SLEE S

ot

ol ol P

TEa, LRI W £ A M Why e e A
Miv—t—& L LD B L ey —
G I LATE TR, RN T ST

o R REFEIACRIEE > 5

DRI - THEeRRELREE o EAlE S

AW L AT B R - CT WP o Dl ] i
T b —

AT TRy SR =50 TR - R
1“':?]"1'&

AP AR R RREES ] ST s — |

41]

¥

-
Nt o e 0

() o ST W1 T I B W T
LI LI, R RS A AL 115
O Rl N ST - o L AT || A I S o .
PooallEVERI AL The 2 o MIFESZE D, Feitza
P BT SR e AR e s TR Al R L

A BEM s e Pt U F - aa b T LT

DH A

. e .
] “ i ‘:.""rl-\."::-\.

i: L "I (S L I N R T N O o | T )
o S RO A TUE I Sl SRR mh'-r S0TKL
I ':'?-" ﬂ:ﬁ*ﬂ'\-”r:' H“I i 3”{-\.M-I.-II 1!_:-'\. ‘:[:"' |-\_||I|!

glebdefinle D B RECELEIE S Sieen B
_.-x-ﬁ-'f.]':.]-‘_ﬂ-_lj,l_‘-:_l_ﬂ MG TR T, SN - R
W AW A = AN R A L R
BT, EAE AaklD 5 AR - @i
P LIS A L S s
7o A&l BRRTRE N AL T Ay

Sl T L R o I LTI T Y A

A Flf R s T

A BEEREFTLCEETS L 0mTEEE ).
RO EHOEAS G EL T ERTE S,

: NCECEEREFROLTERST S CLICLO. O
BLALPEmEEFACHT T S - b Hmtl g
He e P - ER A E L TEERORERS
FT L. ERRINIITSTSEL.

L A

=

- 183 -



[(({ (LRI} 1}

LD Saarenie <0 mendies Agiag and Mezaboliare, Qo
Srrige Murd Spaep Sluaad Bael W1, TB 8Ll 21 D

Y Dimazetg LooSictois, A e medicing, Sew Fogd
Sl 2l 364 JUNSNTN AN

A loae T Mhratsnkae A Dhasi ML TRbomera M T
st eerar Ceulogrs ol e maleae IR pesoeins.
SIETY 7 ore T vl rvanseTioe, Lell Cyole, 2007 B 05,
kL Ll s 207

40 @ange FooMarven D Lo NP Teag g wll T2

e eaben UK 0 Reapense ws oxidanve sloess

adfocelori ot e, Agreg el 0T B GA- T
Ao

a0 Nen1d B Boserber: 20 lers-pkan K, Haloer
A, Shchan = D § Bakoe 2o 7L Wa LZ S
Al s Thewursar [A1 Boee e vipg 5 Seovla= 104
EIETE inchuess the roerageizd kinase BoW KD Do
e s, BT 000 33, - 100 3]

ke d CBRLE D] A ki i DAY L cwoww kieenkoncipmen
I L PR B By

T A FERAG. i O N weck
L R L R g | B L R L A
pdinckiser-satkabkuy koo meening dU1S owed -
hortke TG e | 21 et

M H Cerne

e v oo B,

‘Bl RREFmT D50 - MEEn

Bakd-5FE . Kadu Valo
M e AR A B A e P - L -
RO Y IR R R R A S DUV o B Y [ B4
FEASAP AL AR FRC Lol b 55, mub S g s e R
A CFICPah AFR I s ¢ PR IF 1R LS
Entl Epoar o — PRI RW A F RS T.
THBE L G H A A E T SR R R R LR
TAF . 20020 1 3 B S A= s, e o
SR CENLEL N e 0T b Pl AF TR A A
et 1 TN TPt I L S e e J Bl E O bt e
EalL Y | IF 48 1 1 LT O I VR i il X | PN
VMR R — HAETH SRR TR s ks, Lol
WL T e NPT B e e 2 -
R S |
St Mg L
LT e Sl e e pensent deaeerlivan sirimn-0opeansles
o e prrsasion ol oatengenie tradscrizricanl
aciiwanr runs-relane s transeTip oo tnelar 2 slenx 2l
arndoprehoe e of esEtres oo Lallpacieinoses 311
L3 clencrog s res v sz hreilis T P ATt ecwiar
srieMere, JNOE AT YV cAlIH
FTn

SToependdemnr Treacrp="aae

iretiamnh dewloe Do esrich X400

Sl Meprulanes
Ol ey e soerpy Mera oo 1hesach rhe
Alodhucesioa ol Advnesine Moaapieszhase e e
Eivtaer-t A%ER < Clstepasi e i d5 40

Juwrnal af driweitiz, 2017, B DR A01T

F=nlr-r

A WS B Hyed Pujii

L e L T T e

A7), 2=- 805

. M ; i ':F LA SR
P e— L S I T P P

_ I T

<

0 B | A IO T ¥ ] i [

» ML R
5k

R VIS H (A R TR S T P bl R S I
Bl SRR L I S L CaC M 1 1 R B
LTS s il TR L o SO 1 P T TR 1T 'S (O T W] R Rl T T
Frtl B, ARELE S gi s e S s v r (M LT3 r
TR A T
C e R O R 3 R L T B AR T B |

o ﬁnnn{tﬁﬁﬁﬁ*i TIDI.EEE"I:‘F: 73-572.794% FeE.03-3239.75EH

ERGEHERSBERE LI EERE|

el i, Ak
Tl
Pt T N [ Eouil | ol O A R i
L U || I L K S I ] R R [

Taliall

WHETDE D=8 2 ST E -

- 184 -

OoNma” g e



Iyt parivnay Jancaal of
Mefecuiar Sviraces

|MDP!

Arliie

SPACIA1/SAAL] Deletion Results in a Moderate Delay
in Colagen-Induced Arthritis Activity, along with
mRNA Decay of Cyclin-dependent Kinase 6 Gene
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Abstract This shedy was pedocmed to claddate the molecoler funclicn of the synevuicybe
profiteration-associated 1 collagen-induced  arthribs (CLA] 1/serom  amyfoid  A-like 1
1SPACLAYSSAALL in mica CLA, 20 arumal mudel of cheumatoid acthritis (KA1 and human
BA-npeaenal Obroblaste (HASPs) SHACIATSAA L-deficient mice wier greraled and used oo
creale wouse medels of £1A i mld ur seveee disea-c conditians. Ol evide-related pones, whose
expresiion levels weone afferted by SRACIALEAALT small interfeeing B A [smBENA). were screened.
Transcriptional and post-trarceeiplenal effocts of SFACIALSAAL] SIBMA on crclin deprdent
kinzse [cdkl & gone s pressicn wees iovesbgated in harmsn RSP SPACIA LEAALT - deticiont mive
sheweed, Inter nreet o slower pregression at C1A thoan weld-lype cuce (o evene disrase condationg,
bt nt in il et Bspression levels of cdih, bk ool cikd, whidh aee 13 tepre rpelin preclis,
were diwingmbated by SPACTALEAALT 5ilNA A Al pocd-Lraraceiptional fovel. Mo exicerbealion of
LA depeods an SEACTA T SAALL evpression, aldwiagh CLA also progresses slowly i the absence
at SMACIALSAALL The CDEG expresszun of which je up-repulated by ahe SPACTALSRAALI
expresna, aaght be g crtical Factor in the ecacecbation of ClA

Keywords:  vell ovcle,  collapen-indneed  anthziliz o ovcoedependent kimase pridfecalion,
theumatoid arthrilis, swnovils

1. Imtraduction

Khruaenatead aclloees (RA) 1+ chronic antoonooone deeasce charadesized by senovial
inflammutius and Ty petplasia | L2] Activated syoweezal fibroklasts, o misjor cumopaovent of the
hyprrplasee synonal linggg, gre dmportant i the pathogencsis of spoovicis because they seonete
cxhokines and chemolones, fading beaacesbaloon of indlammatnn Tronzorn-su opressive hinkagies

el DAl o RR, SRR, e L g me S ] 2135 (DTN TC P ENTR=TE oF I
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such s FamoT necresds Bl (THRE] inhibitars willo methctresate CATX) bave become an imporaot
pacl of the standard caze foe BA [3] Falate antagmieao by BT s well haumarn o gxem! ant-probieative
chects, but thiisd meiaust ation s EEe o7 todinee acad woth %875 does 2ol dagnini=h S amiti-inlanina tare
patential. Therelioe, il o assumed that the axli-prodiferatiee effect: of BTX may oot work in BA 4]
L the combracy, clhie studies nave st IRe potential el an aadi-presiferative steategy nsing a kanase
inhihitor of Loh cyelin deperadeal baease (COE) 4 arul CDES, cwclin 1) pacters in fre coll ryele,
in sucng eocuse models of B [55]. We believe shat s aboormal synevial prulfecation in BA shesuld
T ecuc.dl tarpget bor cdoug dascowety

[n cur previous stedy, we identiicd spooviscyte praliferation-assocated, in rollagen-mduced
arthritia {0 TA) 1 serum amyloid Alike 1iSBACTAISAALT) as at overaxprossel pre i Lhe joint
tigsue af muce wath ClA and indwated Lhat the grne wis associatsd with abooonal symovial
pralifecataca o human Ba [7] We also showed that SPACIA LSAALL srall ndesfering RMA (sikMA)
inhibited the pacliteration af BA synovial librobleds (EASFz) inviten and Lhat SEACTALSAALD
toaimgeelic Mice exhni;ited wacly anset and rapil peogression of C1A. These [odinge suggested hat
SCACIALMEAALT cauld be wvalved in Ear pregresaon ol symovits. e the poosent study, we genecatod
SPACTALEAALT defrien! imive and cheepeis Hw nolecular inctioe nf SFAC 1AL S0 A1T a0 mice CLA
and human BasE

2. Rauults

21, Zreeraticn af SPACAT-Deficign] Mice

M schemristic repeesattation of the 3R1CIALSAAL] faegensd Locus Lo meTrate EPACIAT-defcicnt
mice i showsan Figure 1. The deletaun of excn 4 in the 5H4CRAT-debcent mive was confummed by
solrmerase chau roacion (MCE) aoalysis (Figure 1). Heeroeygous mice (SRACIAN -] and pven
homeveus (SPACTAT 7 7] lackug SPACIAL systrmically developed norrnally and did nnt shes
shwiows abncroalitics.

SEACIA MRaal? Targeted Locuy

FICR
Lo
2 i £ 55 7 Fc ]
Wil & e {} -y ELop ]
§ homaehegy FR~ R ¥ homualedy arm
- g —m
: 3 1 ] A AN
largetirg Bllety i I e e o o
PO nea .|!|,
lak lx=
= 3 RS T i
Culeled &llala = L 4, o LI,
P [ T T

— += =k
ikap FZ=

Figure L Sclerma i giackm e the 504000 AAL! gere-fangesing sy Tlomalagons peumbaaatien
wnilbed i exonn £ Lo Taked by losd silee, deletion v ackievess T £ e recombiciseondiated
ercigan The™ =00 ] O indivase welul-gppas il 1 heberenyprars nond honvoeygows mive for e
A NSRAALL e,

2.2 irogasssicor of (A i SPACTA LA iedenr i

In Huw presvuious stady wengs SPACTAT fuecrexprossing, mece, wo repicled Lhal SFACTAY
A syrwvidise wedifying et [T] Jo s stady, o wealuan whelher SPACIAL b5 ceeestial in the
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At LMl o7 20m1d, 12 3R .01

prugeession of syrnilis, arthifds was imbhooed weing collagen s the SPACTAT chedfinent mioe {ligune 2.
[n C1A, different effieets on the incicdence and arthrins sroe ase usvally oksecved among the differend
prosdudion hits af avine frpe Henllagea (17 We adocbwestecsd Bighle- oraodesately sffidave lods o
CU e SPaclar=lelicient and willd-tepe a1 meee, Tee hoyghly efferfive Jel uf CLabeed "Severc™ in
Figume 2pevealually covernd an asthritis incidemee uf 3W60% Figuee 24 ) wand a bigh athritis sevecite 'nthe
wimice |[Fupuse 26 Caydiy 30 afler the 15t dopcton, the arthmtis meidence af the SRACLAT-deticusat
e was sighificantly naduced caomparet st thai of the wtmse (Frgaee AL Skodavs 301005 stter
thur L3l unjection, the s dheitia sewerity of Qe SR CTAT-deficient mice wag alw siarufantly cedoced
iFigore 2H) Hiwever, ne signitizaot hifferenses inosclhotes incidence, aclheitis sewerity, antibody
Ltees ngainst bovane U1 nr hestelopical score wore vbservad on day 42 (Fiaune 7ABEF. Cn the
ather hand, Lhe moderabiely-etiectve lob ot €11 [lubeled "Wid" in Biguee 21 ulisoadely mesalted in
an amibintes incidenoe of Pt% and 564 in SN C1AT-deficien? srul wl mice. respectively (Figone 207
The ariluiia zeverity was also modecate [Digoce 200 Undee theve conditiens, mosagroheant differewces,
were cbserved in arthnte iicidence, prthridin severity, antibimly Lilers against boving 11 or histelugual
srize batorgen SFACTA-deficient and et intce (Figure 20-F) SPAC AL ways therelore not eswenlial in
the peogression of spuovilis.

A | Sevarei ¢ Sayera®
1 Cr— i 1
= R L Iil' &
g ' 5 .
= A
E 4]
- £
— =
= [ -]
=
b
= = o
i i -] 5 42
IR
1
. il ]
ﬁ 5 Lok [F]

mith-frs @

21 A8 o) g
Timo atei T3 e

= * F
o ) ,_ A :
T o a | l
E‘H "D‘"i e E J}il' i I
E.E “.; H 1 E J: I i
g I_{I |I 5 f I--: !
%” 4 | I ! = ',: . i A
= ?'I I 1 [
£ S . g L ] _l

SEware Aing

Sewere Mio

Figure 2. [nvich-wee of arthotis 1AA Al msen achoitis woese (B0 @ S900TAT dedaieut Tk o
wb mice njeckecl el “tevere’ ar 3Lk collamen LSO e sheswn dwdz o0 = 3 kng o= 5 14 EL
wil Bo= ke, n = TSR Thca piints arnd oo hars corme-cond o rhe mesn and BLL espaieely
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2.3 Ievtthontien of Call Cyrie Kezaluters Altered a1 2 mfdA Expresvion Vel by SPATTAT

lex une previons shady. we ceported that SIACIA ) 38 Righly exprssed inthe hepreplastic synovisl
linieeg, (oo pationts with BA, and conld ndabe B symowvial Bhroblasl prelifeeatics al the first gtk
W51 phase of moll eyele Tov ic enziry Al cell cvcle mgaliloas (hat oz aHecbed By the SHI'ACES
explession, wi migdsuied the mINNA sapress.on of 51 phuse-celated gones in RASEs transferiod with
EPACIAY s AL ceanparod weith ceck sciBMNA, 5 MUIA L i BRA effectivele redroed SPACTAT RN A
cuprrssion i RASEs (Figere o) Only the exprussion of ok gene was allered, two-fubd o7 maore
bor SPACLAS siRM A ip the GL phase-relatsd peoes that we picked up. The 192 catio of aded was
—1l.a(Table 1). Thrse cesults weave canbrrmed by quantitative zeal lune-POR [qRT-FCE) The miM.A
expression of fdkl was reduced to nalé by SPACIA SRA G RARE:, while sbot of CDES, CCMN [yl
DL, COMEZ am) COEZ were not sigoificandly aliered {Fipune o SEACTAT mRMNA alse nduced the
expression of LLAES at Lhe protedin level [Figun ).

Table T. Ligg2 mative of §0 1 phase rebaled-gesws i husmen dicamatoid artaritiz-smovial ambasls
iroa led with siERA lor 2P CA L

Ci-phayse Belated-[enes Aeorrerinn Numbers Lag? Raliw
reclin-deprawlent b naws & [CLK.A) hd D012 5% - L&
vedis-dependent kinase 4 (CTE T (] N E ) u 4
cyslin-dependent kmase 2 (CDE2) kA ONT7HE -0%]

cpehin Dk OO bl T T - ?
criliny LG 5 0MTIZ Mg ML7ER 1.2
curhim MG (OUN134) B3 S i) - 1LY
cwclin L1 O M E = anizce nal
oyelin 12 (0 1520 " L AL - 1LBF
F 16 Tk (002 bt S o e =il
P15 Iakd = sCLER 7H) RS L LR 129
pli bk | TIRR2C) XA_PHEZA L
Ly Dkl (LR NETR > &_maLleod N
Pl e (DM LA) MI_Lv ~447
PETRIp T LR KW 0d0sd [l
phs Eap CDRM1C) FIM_IHATE ui?
Chik? (i HEK®; 3 1 1411] -0
Clegd (UTTTRED: SOh_UDT LTS -nH
SR LA A _LWI L 7RG (V]
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Figues X &0 The mERA levels od L ghase related geowes @ ioan rhenmaioild & ceeoikis JRAC-sunonzal
fitroblaate (HALF: wath STASTAT-0l A or mock siBMNA AL rvpoimenls wen perfermed o
toplicale (&, Tla prodea cogression levels ol CTECE o EASF wille SEASTAT iR A ar meck siRMA,
1% alptha hibulio espreaen i heeels ane sbivwn a5 tae inlermal conual 8,8 The possenied data are
foecr i mephsnlatve geparasinn that was remealed Ehree siones sl zinmlar results,

24 Expressien of CTOKE Prolei i 1 vewn ReA-Spnmpial Tiseue

T ennlicn the expressiooe ol e LKA probein it buman BA-symovits Hasues inoviva,
we perfonned imanchistiwhemnistey, wsing swnovitis tsswes memy B patiects. Anti CEKA
antibredv-specafic signaks wen: ubsamod i KA-wg e itis tisswrs, coonpared with fhe ceateol of mbhit
i lubedin G (gt (Figare £4] Mene crieose staimng withotle ant-CUES antebudy was obwrved
in mulbple (=3} Lavers of svnovial tssae (Figure 495,

A Rabbd Igis

S

L R e

it 4 S

e

T o ke
E e _.'-u-l-ﬂ

- = =

¢ o

F L L

e

a r

Tk LI =L wpars

Faguwee 4. JAT Exprecmon of UTIEL m san syneoviomr, CLIEA-pore-izoce rells dbroeen ate stained = 0

A laavineberxidis

- 189 -



RN T & R b LY. M

Mgt s hemasvayaiz wa: gaed an 3 counterstain Soeenal vabbit immneglobamz o ledsd was pard an
W rapative crqtral. Scale war = 100 pm (B) Exppasaine o0 UL in hni syonie iim with, =5 laytis)
ur withow 01 w5 lagers] hypueasn of Fac syravial Weadog, S0ale bar - 27 pm e (e s’ maenidiotion
be Fla (AL ared 200 (I The erecndel wnages are from s B patiead, Simdlac sesalis seese s2mamed

fram b ditleresl Ko peRents,
25, SFACIAT Lapressinn Aifeclod ik e R WA stabality, D! kar Froomed Poseter Aclaity af adba Gene

Tor fdentify the slep i odfh gene-expression that is affted by the 5100141 axprassion. woe First
perdnoed repotter assay s ssing the proximal promotes ul e ofi6 gene in TWASE:, The skt pooaslers
[Fpmee  a} Lhat we fested (2.5, 1.8 and 0.9 ki ToMA fiapments upstreain of the ceks-stare codons
strwed almost cqual pramoles activitics in EAsEs, and tncse artiviaes showeed an approsimately
H-rold s ease compueredd with the costrol vector [EGY-CS1L Hiavewer, noalterations caused by
SPACTAD-gIRMA ooty ohserved. at least in these prooolers Figiee 55 Seeand, we pedoromed mb A
sabulily gssaws. WFACTAT SRR A sigrificanily seduced cdké mERA stabiline comipaned with mock
saFDLA. Sixky miraates affer Actinomycin-Ta beeatiesnd, the ameunt of adid-mEB™ A wath SPACLAT R A
was reduced o appoounately S0, comparad with meck aRMA (Fumae L SPACIAL related b
AES-mENA expressaon at the post-trarsoe phional lewed,

A . ST -
FHESEF o iy FPEFE |

= fé -

14z : -0 - o '

5 g : - ‘? |
B - LA - R T3

z | .
B "é’ oo r \I\ : i
Emen ] 1.0 N
EOTE oeCET = [ MxksRle ! % as | i
23240 +1R SERLIRL TRNA _;; o Binek & RHA,
s : CoEodo )
- l i E + SRACI s RAL,
—-lm L]
2 | E 4 paidd
151k | £
! ;
oo p— o
. Lo = . s
d El in e a0 Gi
HeabT wLoderage 3ot rtas Tore athar A1 7 srsalvent (mn)g

Fipure 5 [A] 5rhematlic repeeroabation of The aiftg precimal promoher neggion el honesteer o eaee:ne
aned putative B anseTipsion Fckor ok sk, The dots iralale (e prlaes X F-kappa B binding sib
(I The pousdoeal procester activativs ol vacl constnzziior i BASEF vt SAFCIAT- ur anock siBS A
Rarke were fmanchn ool wirh SRCIAT oranock sedbA Tnr T2 R, Subzeguntly, 24 b atter transfesen
af G tepartee et e poemnker 2oivity we s wwesumsd sing U LofeTise Assay Syalaee
0] Ml nipesr RNA s2abitity woalbals & ERe odbd peee B ASES were transdectecl vkl SFEACIAT- o 2ok
SN Bor 22k The orlli weere hacveabed 1203 and L allen the addthos b Activenprio 1 Ea-L)
The: mBENA Laveln wocme rarcecrsed by guanlidanee real Bme-polyrckase chain coaction (gRT DR
TR AN s perimente we perfimned o driglicaly Tle presentedd Jdalas 2oe feemma cepresentalive
ruperasienit Feal was reprealel Ui Biees vkl e lar oicts

3. Dricpucsion

Im o presvions stady, woe emplinyed D mild (medified ) loom of 14, usings lalf the amewnt of CH (oc
i Tl mipechion, A mice averepressng SPACLAL berause s segmiticandt sheralion:
o clmserved in the sevene Doenetald form of 1A, sompared with wl mive [7] T suld CLA,
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SPALIAT-ovelEdprossing rrwe slowed eachr saset and rapid pregressum of S0 These resulis indacabe
1Ll eudegenoas SPACTAL expression in wt nwce feached a plidem e severe CLAL bul net in mild
Cla. We, theroton, cucecludad that evonscpnessinn of SPACTAY auelerates the priggression of synovabs,
bt ths study, we also emploved both sevees and mitd tomes of ClA in 2 CTA-Joficient micoe. bn
savere LA, SPATTA L-deficient rmare shosvred Jaber cased wmd slower Frpressaon o C14 than wi mice,
indiratiayg that Lhe rapid pregneosson of C1A 0wt nocze depends on SEACIAL axpression. heamwhile,
im bhe ould CLA, SRACTAT-dedloent mice did ool shonr any signbwanl alteratins compared boowt
neice (Figuee 2C Fp. This wugpests Bae ClA iught pragress independently of the SEACIAL expros-ior,
B T WE Mice. Surundezing the abnve, o recanfrraed daat SPACIAT is an ecacerbation Factor
of CTA, althowgh CLA alsa progresses slwly i he absmmee of SPACLAT. Soane axacedbi Har Eaciors
that are indweset by tha S17A01AS pepeessaon, such as CTHGS, showld bie alao induced by ehee olher
Mechamizm witheast SEACLA L. Forreeance, THI 2 sigeesbing anduces cdkh pens exprogziordie Michigan
Cancer Fonzudalion 7 [(MCTT) rells, a hotoan breast cenee ocllline . Theeelorne, we live esploed
zuch Fpchers that ase indusigd by SFACIAL not SMACTAL i=e3f, as l.'lrl:IE Largets in KA.

Ag we previsusly repored [Tl SFACIAT war sceened as a fachr auspected of sbunwng alered
wxpression o eouse 1A el alfecting prolifesalion of cultumy] BASEs and was collimed o ke
inLprhusated an the 1 phese progression of RASEs. [0 1his study, we ackgened Bic Gl phase-oeka bed
e, e expeession of which wag affected By the S0PACIAL exprossion and idealified the cdks
geoe [Table 1 and Tigues 33 SPALTAT was unplicated in fhe decay of cdkn rnMA (Figure 0 bot
did not affect proxioal prometer achvily (Figure 5 ;. SPACLA ] might tha be a factor regulalng
the RN A stability of some infdanunaluon-related greies, I fubure work, we iend $e ideotify the
S0MAETAT - posible elemimit ca cke mE™ AL

Setwwisl proliferagion s eopoctant inotbe palbolopy of BA, as well as thawrwal womune
respuesas andd inflacraratece, and therefure constitates p smtable drup tprget. However, almost o
ana-profitera fve agents have been develuped to freat EA, while tere are nunme Linmunssappnmis ve
and anti inflarennalory therapies. Fulale antaganism i well Boown as de andiproliterative effect of
MTX Sowrmeer, other groups Fave shown that pdomancitcatian of falic or folone acid with MTX dees nat
dimirdsi the anu-nflammatory potecdial This neull supsasls that the ardi-praliferative effect of BT
wight net be a major mechanisan 20 BA reatment 4] Forthermore, Thaoras 5. ok al. reposied W TX
iz a |AKSTAT inhikitor [9], ol an inhibiter of AP aced 2F-wl patlovays that activate proliferation.
Bihsiaka &1 al. also bomsesd un anti-proliberatoce agents in KA rreatmant [5.6] Thewr ant-CDE 309
Agead v offective and has g synorgistic vitese walh anes UM agenes st =ome sacnal models of KA.
[neidentally. double deficcney of bath odid and cilid pesults i eellee e eenbryunic o7 pestmital
letbality, while sangle deficiency of rdkd ur vaké docs no: [10] Jo Zact, admindsdrataot of an gaerduse
b anti-LULE 446 ageal cAusts cytonenca as proviously descnled  In this sdudy, S85C0A] AT A
dowmeregulabed COKS, but not 1KY, a0 BASF: Single ioh:botion of C10KE, bul rot C1 163, nuy have
the: potential b dhe Leeatment of 1A, witheut cawsing side efectz such o epoepoma. Indobore work,
we aim b valadale the paotcntid of wod-C0% e agents in oicuse KA medals,

1, Mategals and Melhods

1 ARiars

Mice werne ruised under sunvealicnal conditivas an cue own faciliaes, Tep waber and Jood were
provided ad Llibitum.

A2 iz Targe i i 5 Cells ol Gevenarioe oF s STACTAL-Pigheasart 2rase Line

Leoaen alionof the 31400 E-deficient ma-e L was carmiec ool e Ozpene Mo Ld. {Bentlew Avstralian,
RrieNy, to ablate 1lwe funckuonal moouse SPACTAREAAS T s, we tagetd its veon 4 for deletio using
Luth the flippase S pase Tecogition faept [ELP ) and causes mronmbucsaso  cus of rmmsever jx)
in PL{CRE Lo systems breause a (eame shit endation (Eigees 1), The awase SPACLALSA AT
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lewns waz gemerabed by TUR froty CRFRE 56 mimase penneaue DR and bz secuence veas contimued.
Tae largolirgcorastruct wiee Liwarized and rmnsfecled ando emiboyomic stern (B cellz by clectropozatioo.
Recombinant 15 ol cleses were sehehisd uting TR and injectedd sulo CITBLAS mense-derived
blastorvsts, The exon 4+ and neamucie: selectaon cassette was Hanked By LowP pecombimidian sites anad
excisrd in wiviay cocesimg weith Hie (1e-Ce delater stoain (0pere). Finally, the SHACIAY-delicient mire
wore bachirvszed opbo the DBAG ] 4 DEA S L monwse strsin dasdatlag 2 4rem The Juckzon Laboratory.
fer 102 inore gonemstions,

1.5 Indwstion ang Assevsrenad of CTA

To indwze L1A in SPACIA I -deticiont wice, two differens prod uctino lols of £ weze psenl. O Jot of
the collagen varsed severe arhriss {Figure 24,2, wiailc the o cavsed mild arthriti= (Fiyguee 2C I
“ice wrre el ailo the baze of fle dal wath 100 pg C11 (highly- o woderately effeclose loth per
mnuze for huth 15t and Ind injecticn. Then, the acthzitis frore wics wszessed three omes perweek uzing
Elughins’s seodng systemn [11] Al ud the mice were sacrifieo) by decapitation, asal Cen samnples of
their bloud wese collecied haesune (e antibody Huers againsl bovine L0 ancd the knee joints worne
hiscwenled for histolegical anai s,

3.4, ienr Expressian Anadusiv

T analyze the cftere of 2RACLAL 2dRMNA arosabl A gxpraszion af el epclerelaied genes i MASFs,
SRACTIAY- and ok s RMA& were transfected wde RASEr az deseribad jooour provioas repoct [7]
Soventy tww howss atter Tapsfoction, the cells were hareestenl and Lotal BMA waz eadracled using
KRN (Mppen Gene, Takys, Tapan]  DMNA amay analysis wsing the total ENA and Agitent
SarePrud S3 human CE Be &l K omicroareny weas carried ool by TaEalts Bio [oe, Shiga, Japao.
For yRT-FPCE a==ay, (125 A was prepared irom thie ieodal RMA above, using res erse banscoptase [Ty,
Ceaka, fapnn) ;|.:-c-|||_-|Ji|:-_H Loy the manfarheer s sl hicns 1amget gores wels amplified wang a
AT 730 Keal Time PCE Svstem o Thermn Pizhier Scivnt fic, Yalthi, WL, 1ISAY with the fallowing
specific primecs: hCOKE, B <oiggatgaagatygavy page-2 (Forward) al B-gecttconganggrblcagagtec-3'
reverss] (preduoct length, 131 bpl: hCOK4, 57 tpeagtoggptpptacetgapatg ¥ (forwand] acd
5 potcirpgeetaccibcata: 3' (peverse) (product lengtty, 148 he): hCDKS, 5'-gotgtoboacketagraaccate 37
iforwand) aud S-tcagageattigaagacaptagoc-3' (reverss] (product length, 11% bp), hCON,
A-pracetgtappackoca trgge Y (fureacd] and 5-cagractpteapote potbeatty 3 (reverse) (pioduct lergth,
174 Lp), hOUNEZ, 5 agpeatlalgacaccacegaaga-3 (lorward) and 5 geatyrpclag ppeaatoaateac-3’
ireviersa)] (product Irmgth, 165 Dp, Tomwan ghserabilebyde-3-phosphate debvd-ogenaze (hio AN DH),
A-graccgteaaggetimpiac= [lorwardl and $-atgpbacnadeacgocagh ¥ (ceverse] (pioduc: Tenjkh, 347 byl
WSTACIAL 5 gpaptacdgpocaaptocaagty ' (forward) and 3 eoaposgaglapelpaiclclzaa 35 freverso)
sovaduct lengrh, 165 Lpl. Human OA LM was ubthzed for nermalicadu. Bach sample weas wesked in
trhplicate, ancd e palatyve pone owpnisscs. evels were notmalived vaong the 2 LT matad,

.5 Wesreen Sindtiny

Levinwesliyale CORE probein sxpressicn i RS with S0 or mock sifbidA, Wielern blotting
Ay wetn priiomed a5 previcosly decnbed, iz anle-Turnan CLKA antibody se- 177 faeta £ m
Hivlechnology, 3avk Cnw, 4, US4 ) and anti-bunoaz alsha-tubolin antibody TSLEE (Sigma- Aldricl,
Sl Lowis, %003 LISAY as Lhe udernal contral

4B IR TS I ey

[imou prsaistchsatisty was Flt'rf':.ﬂ'l!l'!'l'l-!-‘i Uemepbed in e Previes reporl Al e thie .-._-.-|'||.‘r'l.'|='|'j tizziee
specirnens Hral wesc uzed in this stady ane Teaao panicnt: koadeegn aelificial ke it replacement.
The spraarnen, shonen in Bggaoe 4, - dem o FA padient whu weated with MTE + conlolizomah
pegel - prednisolons befere e ot replacement The duealion of discases was & vears  Briefly,
thier tasue spocimens wers faed so L0 Sormielin mad Huen wodedded (o prrafo, Depara finized Heao
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soctame (5-pen thick] were anbgeo-releiaved by pressoe coukec in 10 md Tee-HCL (ph 4a0) and |
M athylecediamineterascetic acd buffer for 3 e, and then inciinabed sath anti mermaen COkG
atulioody se-L77 (Sauti Cruz Badechnelsgy, Sasla Ceuz, CAL LSAY 2wy, mLY. or moarrus) rablie gt
i2 agd bl Afterwands, e sectiong were umed and wisvatiood Ty isrnuneperoddase slaining with
e Yectastain Blie ABC kit (Yertnr Tabocadsies Lid L ebecbicongh, LE] and LV-daminobeozidine
testa hydmehluclde substrate. Miyer's hemapooylin wis weed a2 a0 crunbecalaion. Mormal rabbae [5G
and macmil uioase [ were sen] as nepative contruls,

47 Fromider Aisay

To fund the SFACTAY respocsible element in fhe pros:mal promnoter negacn of the ek B geoe, reporter
e wene perormed in RASFs [17] [INA fragoments vpstrean of the start codan of the od6d gere
wers ar1plificd by FOR usang the dollraving prones sets 5 rgevggettallypasttaaesescgoe-d3* dforeeacd),
S'-greceatartogghitagud Haclige [peverse] [prsduct Jength. 2.5 khga). The fragment was claned into Hu
pSYCES toparter veclew (Bippon Cere] cunlaaning tae hoccferase peme weithant a promater i
aanstructs of 1.6 kbp and 09 kbp |Fignaee 4B wnece obtsined us:ng intecnnl K Land S22 5T oestrisction
anEyme sites i Lhe 2 3 kbp Fragments. Twenty fonr houcs affer tranafechon of cach soporter veches
imto RASTS, proomater activity wis maasured nemg the Luciferase Assay Syaledty (Tromeps, Madison.
W, LisA.

d i :"«']l.‘-:-‘.'h‘!r:l‘k'e'.r-R.i"-.'ﬁ Stahilinyg Axnny

WAzEs were transtectisd wath SFACTAY or anenk siEWA for 72 L and eated with Acticomoscin 12
[Sugma- Aldrich) at 1 g sml. The cells were hareestes 1303, and 1 h aeer the addilion of Adincmycin
2F Thevigs BN A Tevelz were muessured by gIE0 1CIL

43 Epadzstivul Armilypses

Thi chi-seoware tast (or Micher’s exact 1220 was waed 0o comnpate thee sncidence of arthritis behwacn
SrACiAl-deficient and wt mace {Fipuen: LOL The Mann-%hiney U fest was nzed b compare the
ictlicres scares (Vigure B and Sha hishopathedosical sonres (Figere 3 botueen SIACIA - deficirnt
wod wrimeee AL nther slabintical apalyses weee pesformed vsicg; aoepaired Stugdent's Flesd. The coterinn
o0 slakstically sigmilicanl differences was p o 002

7100 Ethecal’ Cansaderutions

Allbuenac (i, 13135, 7 lanuary 2008 and ammal (o, AAMIRGITZ, 26 Leerider 20093 exprezinental
pratncels in tha sludy woere approved Ty 1he Ethics Revaee: Cotimitter o 52 bavianma Uaeveesily
Srhood nf Medwcice This shady wis con-dncted icoaccaedance weith s Declaration of Hislsokd, W
nbrisied sipned copsen| Feros (min all of 1he pataents i the shady bedors collecting nint bssoe samples

Fremee Hisr.

Author Comtributivms: BT TS EE H ALK 6 aad T weee ineel aerd o the plaonisg of Bue soudy cargepsoe
anud desigo LR aad KUY were iscbeed che cecewinoeat of patiests, 1F, K TE and LY cunhituted
sytbiz Lt ki T by eralvsis and wbecmrettdio of date AT acdhoes were izeolecd e doefing e o' anl oevisiog
it rnbzily dor uupuitant reocent, and sl authors read asid appeotes te final meswscrips
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