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Abstract:

Background: Osteoarthritis (OA) is a common degenerative disease of joints and the main
cause of elder patients disability. Cartilage damage isamajor problem in OA. To investigate
the pathogenesis of OA, this study aimed to anayze the differential proteomics of
chondrocytesin OA patients compared to normal chondrocytes.

Materials and Methods: Protein extracts of cartilages prepared from 7 patients with end-
stage OA, who were candidates for arthroplasty, were compared to 7 samples from normal
cartilages. Proteins were analyzed by fluorescent gel electrophoresis (2D-DIGE) method and
the differentially expressed proteins were identified by mass spectrometry (MS). Two
samples were lost because of tissue insufficiency and the other because of mistransportation.

Results: Among the 25 analyzed proteins, difference was seen for the 8 following proteins:
osteonectine, cathepsin, chondroadherin, HSP, clustrine and collagen 11, Activin A and
carbonic Anhydrase. The levels of osteonectine, cathepsin, clustrine and collagen 11 were
decreased in the OA samples compared to normal chondrocytes. Moreover, the levels of
chondroadherin and Activin A were increased in the OA samples compared to normal
chondrocytes.

Conclusion: The findings demonstrate the ability of the 2D-DIGE/MS platform to identify
proteins with altered expression in chondrocytes of patients with OA. The identification of
these proteins may open new lines of research for the pathogenesis of OA.

Keywords: Osteoarthritis, Proteome, Cartilage, Chondrocyte, 2D-DIGE

* Corresponding Author.
Email: Batol _zamani2007@yahoo.com
Tel: 0098 361 555 0026

Fax: 0098 361 555 8900 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences June, 2014; Vol. 18, No 2, Pages 159-166

Please cite this article as: Zamani B, Khosravi Gh, Rezaei-Tavirani M, Hashemi-Takhonche M, Heidari-Keshel S. A comparéative
proteomic study of chondral chondrocytes in osteoarthritis patients with normal chondrocytes. Feyz 2014; 18(2): 159-66.

Vo4



https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

b

° ¢ Y Y *\

=S ok e ami b el and e Gl SLo, daas o gy S Lo 0 Sl s
W)
S pab ol Bl s Dlen SIFU e S 5 eaie 551555 Solem (2 Fpls (OA) oy 5T gl 10 9 4ol
By s Loy 3 XS 0555 1 gy 4y T 5] gl 535 o ) sty anlas ol 53l Dy T gl (55le 3 0kes S
s o g e b alis 53 Sy 5T sl 4 i O slay
azils g g 55T 0 gl ST 4 (Sl Ay 3 T gl 4 Mims e V Dg b slacpiy p andllas ol 45 i 559 9 Slgw
o O181 . Las I (2D- DIGE) il o sbmy 93 55580 280 d5 ooy b oS 5 odd el ol g b 4503 V L
Progenesis same Spot i3l 5 51 U1 (sl 5 edd eeni JsSs0 055 5 Kol PH by odd ol Sl slasess»
ol ok a3l
X OIS gpmlS o S (il SRS ol (S A SIS 0dd U s YO L 1 adlllas gl s i
Sy g0t gl ks 45 dizdls S 4 ges 93w Heat shock protein (HSP) 5 A o saST gl Koo S ¢ paal g,k
S g0 & S a5l sl 4 Mae S ged 55 ¥ o OIS 5 oS o NS (S sl SlaenS g i ABL e 23
Wbl (650 I Lo 5T gl 4 Wone (sl gad 53 A ST 5 o 2310, it g e 5 L SRalS Il
4 0L Gy jmab 53 By n S5, 45 mid 0315 0L oUlg MS 5 2D-DIGE 35, «if Ol 5 0 faome 53 1S S 4o

S o @l o i gl 535 5500 53 b Sz ln 1 ol r,s}ﬁ,>,,_.:;auuas..:~.,>,|>l,;,{;j,u.ﬂ|

B9 it b a5,y gl da Mise ¢l jlass 8 g peid St g )aIS (uSen 933 g gy dslis

2D- DIGE (o, « oS0 555 2 0555 5 2 5] gl 1S 00lS" 067519

VOR-NTL Sl AYAT 5 5 5ls 5 Y ojled conions 555 b gy — oale aslisle 55

&S Conl Comgy kS olasl sadshe lawg Sy Lis
b Jold @l oI 5 1y Sk e Aoy ¥ LSS
g8 NS D) OIS 51 bl jobay Gy pad oS5 5L
O STy LOIS 5, (OIS K5 5 S Sldien 5 1T
2 S Jols OA s Oy b o 5 [0] ol 0 S5
sLoSon Ssn 2 2N 5 RFL gbdSesSL
5 OS5 Eeb lpss Sl [1] el Sy,
W 5o ol Gl Sl & ssd e UIKISsS, olib
V] Ksd o o3l jageis a5 dxea G0 5 by sew b
S Sl 2B el Solot adllle (25 Sn g5 5
boamlie 5o digd oo Oly oy 2 gmge by <L b S s
oS ol Al 5 e 0Ll el )3 sz ee 05 LI Jer
33 3051 S gon 45 (hms e oK 1) Ol s (gl giove
Wl agmy Jgh 0950 b LS 4 et (S5 olule
fag [A] A2 glal (6% VA4 ans iyl 5 Sa sy o5l
Jij 5 @-DE) am 53 5,585 5800 55 & placsiy b
S Sty le ol ki ol Sl )0 Sl
055 B35 oa) 55 A3l 2-DE &,y ¢ 5 2D-DIGE [4]

K o JIBOUE Sy B0 ¥ b L g s o

Ao
5 Ghake 551555 Sl o Smls (OA) g 5, sl
Sy pab Osewl 535 Mk s e Ol JIFU e o S
5N s Sspab g5 Ol 53 Dl b oles i
G 2 A Bl ey sTsmal [YO] Aaba o 5, gl
el Yo Sl e S e SISU 5 (S5 kS
- gl L YO YL Ohley VY spds s [F] el S e
Sy pab [£] 58 Kalgt o s (Su5 dgb s 15
il s )ls ey Slo mha 5 polaS A Jb

Sl S S,

OLBIS (S 3y pole dBE&ID (S 3y 535S (IS5 09,8 luitils '
OLBIS (Sui 3y pale alEiils (S 3y 235235 (533551 29,5 kil "
e 30t Sy pole oA ( uSs09iig py Dl S o coliasl

OLBIS (S 3y pale alEitily ¢ g g2eitils olidions dineS o plians”

i 2 Sy pole BRI ( yuSeao g9 pg Dl S yo )by Sbissl ©
sJgiuns oxiwgs (IS *

(s g Ol ylows (5 3590) kB Jlsh O jieghS OIS

0 o 2 WA YAYAY, S AP TN TS B o A IATAY- XN S A Ta V1)
Batol_zamani2007@yahoo.com $533g)\35)| Ciany

P71 /P aled ubysds a6 /271 - bl A6


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

eb‘JL«ﬁ UJ]AG c,,.«,,xs J&};‘:}ﬁ 4...1&»

SN L S5 5 mle 0igss 0gs5 ol wse
Gl b dn il o S ks O Sy
wlas 3Kl (oS b s YT S 5 ogwy S
3ty gz 6 ged Silmeslal i o 3505 e 3 5 oal 3
Oz pelins 4 oy cpl edd S g, 03,50
a5 G cgr (s ) b Jbw sk Sl
B el 5L 5 RbS e 5 9 Y He 5o LS s e e
YXYXY ool 5o Moo 5 ol Juolie 51 ot g g o2
Ab A VY sad b Gy E Odeay 5 0k e e e
(Sl s Jga s 00 5 HCL il 8 Jge & g5l)
£ sles 53 4ids 0 Sdeds odal Cewsdy bgddee 4D esls I3
WS B S sk il Co akEs 55 3 Yt S bz
by Of Chle (a8 Cm) 48 5 Sask Sla plonil 51
g il UV oans SaS 4y 5 )bl Shomi
adlas 5 Gans A TS g Jol e 5,05 9038 4l
SSon Npam Sl 5 K8 Yo 0l S
Al a phcws e plpl toml Lge 53 25
odd glil (Y DE) (gumsgs 5,085 500 oy, «SS& O 5
¢t (Iso Electric Focusing) IEF al> s cpl Jsl day .ol
oslital ol U 4 5L 53 eslel 5 slaylg 51 a8 syl
oaws .l 395 g0 PH ilisus laosguons 53 45 358 0
Imobilized pH ) 5,1s ¢ IPG Jyl - po 5 eslial 5 40
3 IPG o&as 050 Lpiisp a0 cnl 53 5 (Gradient
Ad SKSE el I 55 355 S PH 4 4y
SDS page sm s 585,80 p9s dm psw S,
gl 5o s S SSE e 05y mlel bty p
S ekl Jo ST b wly 2 J5 055 ealel 5 el
ssls 41,3 SDS page U 04,5 J5 9y 1) Jof e ou ol
el ghee 00 Ol 5 cds YO 5Ws L csle VGO
T SSU S s, 5e I3 e s 8 plowil 585 2SI
bogh oS 5 b ol Lo @ Ol 23 Jgsa g 03 5es
-, San A Sugs S S8 5 feS Cowles
oIl S e Sy b 5 A e
4 o J5 Gas A e gl Ok pe b SRS
A o B, B e 3 IS 0 S
s ol o3 NS LT e e b S5 L el
L & oy ol 4 6258 0 03Ul TOF MALDI S5 5|
TS Sl e 300 a4 5 AU
254 Ul 5SS 4 Odemy 5 TOF Wy 04,5 0T la

Y e)wl\/\ °J3"|“‘M~|J‘.‘;} ""’J’lﬁ MUD‘A"J

DGl a8 Wgd on 5,589 280N 2D ¢ 55 J5 (555 aigd ¢ s
Ol (o5 amslie OIGI 5 5 K 5o it (05 4l
2 ool Sty S e il 1, 3 o seSsn
b 5 Ol gpd,l S 0Kl 5 Cuwbles s 2D-DIGE
2D- gy S5 VY] el OF Dag Saliys 03 58
matrix-assisted laser drsorption _i,, L DIGE
ionization time of flight mass spectrometry
SLosn g slp 558 Sy S (MALDI-TOF MS)
gord RIF a4 s b Y] el bl 4 bgs
Sl 5L 3,5 5 $os e SN DL (g 5T sl
5 sl S g8y Glp sl GlomeS dex
slra b Jle o Gl plalid g1y Sldos a3y ol
Ss gt wispl as g a3y Lo )l el (B
- PR VRGOV YW Y VW COL ) DUVIRENY RGO | P R PR P
4 SaS ol sl padds blsl e WSl S
Ji ol g Sua b bdx gl DLy plulis
b S5l Jos 53 g Al b Sy Bl 45 0T )
il 5 Sl gl St ol e e OSSR 4
gl 51 S Olwebl chB L Ol (e
o Sl Su ST V] 5 S dalgt SeSls g
adlas ol 51 Saa V] does pladgm sbcdals 5 b
W Ololom gy kS 5wl i balgn (mn
bl i Gypab b gl LSl e 50 OA &
Lyl phe b S 5o dilg o i s g ol 035 pasia
ol 2 Oloss 5 padds 5 Jeade B b ol S35

35wl S ol S35

By 595 9 e
e bl Vo bl b L adlas ol
5SS Walpd w4z b5 L g er ad Sy T gl
(Kl K385y ool byl bl ) 305305
Lo $5 L cmr Jurbe JoS a0 fes muils &S
$305 V0 Joade M50l Jas plosil Sloj 53 Kl ol
Sl Olor Doy psb 51 Giai V0 g o T sl b g b
3l Joo 3 S A 4 Dles gl alb s oS
Shdm s B e S sbe Ol Sals; (S s
Y L B s L e T e
gl 3l e 0550 s3Il & (55150 a3 S Ok 6 2

% &‘Aﬁ s_i}fé.éﬁj b‘_}";‘.’..J :}J’Ubiw}d}}é'ﬁ

AN}


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

gl o3 Sl g S5 Jeake o8 mAm a5 il ol
)\;;ﬁjrsb Oyt B g, kS Ko s g 4l andllan
Yo sgd andlae cnl 55 S 55 A3 S an s Q.g;ﬂ_,i:;nl &
J5 69y 2 S, shl g Sldllas bl 51 Gy 2y 4
Vo b el dol> c_L‘bﬁlLT Jegd g S el g
e 5 () olad pgad) dd asls Ciilhe KU L J
0dd el 5 o 311 L Oyl 1 ged ¥ Gy s &S
P Laisad 53 sz Slapls g SO Olsea g
3928 pboSsn sl 5 b bl 5o Sib A
OLS il fals 5 (€503 ¥ 51 oy 52 mhaw JalS) (5 58
U RS NS 24 s Sy p S Ol gsa dsls
N 5 Wl (aie gladypab oSn sty a2 Slille 5

A Jols b3 mls o 5T sl 4

NL=7 OA=7

Control Sample

el

()il "ﬁdi i_.-:
| r; - 1

7]

At

M‘jdu};w‘jjﬁw@j}jﬂwww—\ A)Lq..ij.:)aﬂj

STl

Q‘JK«B 3 ‘;ﬂ.&j

pr 3 edlil b Ol g o0 copirer 2 g Cerbe 4 (g G
b esSsn i @299 b (oo b ool 51 1S )5
b gy Sl S e P ol OB s sl jass
o e b Py Sl @ 4 b Ul o] e o
S AT 4 b ol 53 el (sl 5 e S 5l
Gub 5l iy BLS,l 5 03 5 ST sAMESPOL S, b

235 3 e 5 e 590 Sl gl gy sla 5L

oW
et 5 515 Sl sl 4 e Hlen Ve sl o
(ACR) & ol (558505, ool slasline bl ddais b
b sl (BIE psly 5 ol SAd b s LS
adllas syly il mwNs il ol e O gl
gl Coond Hl Wgad V0) dg0 Y0 Gla sl ol ) A5AS
AL LSy Cand Gl Lge Ve g Wl g5y Sl L
“Fan B S (Su)l sl 4 N Sy She
o K03 Yool 3 B olx Jes o 3 oS
OGS s JIKS clea dged S 5 C3L Ol 05 s S
50 candllae 590 Olylem Sl Wgas V1S i asdllas
o el sy (o3 Y4) 3,0 LB Y 5 (Ao YY) 0
o VYA T oles Sde dsb Kl 5 Jlo VE/V Oy lews
Vs oes Jae 6555 5 slen £ 3 Gl Jeade 1550 s
(oo V00) Olloy plas bl CulSd .bls sgms ey

J«A&-ﬂ r)_,s j' (Jﬁ-; ) Q‘)La.ﬁ Aoy LY 394> 9 634 3,3

ol sl 4 OLMne b s lin 53 Jla s sl 31 5 2 sla Soles =) o jlad Jsi

Up-Regulated Down-Regulated Present Absent
. . Carbonic
Sample  Chondroadherin Osteonectin Coll ll
anhydrase
Clustrin Heat Sh.OCk
protein
Cathepsin Chondroadherin
Coll 11 Active A
Control Osteonectin Active A Carbonic Coll 11
anhydrase
Clustrin Chondroadherin
Cathepsin

1Y

Y e)\.o..il\l\ 6,9 |\‘~‘“~|}§‘9 b‘:ﬁldéé M\Jo\»‘gb


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

039 5 deoys 00 (5 055 5 deys YO S0Lle Dy pad
Wl g b OIS (glgme IS 51 deoys 40-00 5 (S
5 i g 35k 1) O OINS aen 5 o yn Vg5 Y g O3S
(e 53 5L y0se e bl il oS O Jbg has
sod 2ol OSWS losgl maw B0 L sy, e Tl
P Y ps O & Ll G [WV] a8 3SSL Ky,
sdes g oo Bl CBL opl 5o Haa y Cwl Gl O pad
Jedd Gle sbosgl (Byad fAS g i S)lse
g sl smal 4 0N 53 g [MA] el ¥ s O3S
3 Rbe I sl 05 dlex 51 Oy pled s OIS
Oilen 2lold & Conl oSas Sl Y g O3S (g 805100
5 kS S8 gk Vb fS 5 i b T sl 4 e
slasls b Oboys & 1) fealy op 2t 55 Jlail a4 Olley
Ol,%es 5 Hermansson [V4] was o 0LG Hksle ~Sol
Sl gl 4 e Ol 53 Y G OIS & LS 0L
adllae 3 1] ol ol adlas gliwl, 3 45 Wb o il
Oles 53 ¥ o8 O3NS Ol s s O%a 3 Kumar
TRV ESRIPEA[ERR R (S I ) gl
ol andllas 43 48 buil 51 [Y0] 59 MRNA 815 by oy 2
£ slos 53 g ais 53 5 Wt S b S gk Sle dnl 5 b
digod poams 51 Y G OIS glad Kse olael o a3
o5 gl dy DL 53 A ol YL Chale Ll i G
25 laren Ladigal 5 Jod g cpl Si> (..onLo S A Esl
O Ken 5 Lambrecht asdlas ;o digd 5,058 ol g
Sladigel b amlis 5o Wl glakigal s HSP 4 as sl 0lis
dlis 53 5 VYA s Sl (s by oy 5 gl 4 St
S g VOV Syl gl S5 1AL 5 e sadisel o
el 4By Gl B 5T gl 58 B (54 ged 53 Lo
e b adlls b bulyer G SlaIE 4w b el
Moo O yloms 45 HSP il 5 Ko andllae G 53 [V1] Aib
lllas b o gupd 53 45 el 0dkd eals OLE oy 5T gl 4
s eyl b &S ol LSS 5 HSPVO] ol ol
53n Ok i 53 IL-1B S IGF-1 w5 cgr LU &
23 ol 55y o5 (Matrix metalo proteinase) MMP
25 e o il e OIS e gl by ab Oleilu
03 ] Joolte Ty b Olazile 3 oLl sladnl 3 5 s
5 35 e ale Olgdl O s Activin A [YV] &S e L
“ph s G s 53 05 sa 53 45 Sl edd esls DL

“Fon P 5 1L OO 05 Oy g NI Eol oo

Y AJ\.Q..: |\/\ a)‘,;|\Y“W‘|J§‘, .:‘.:I"-lu.a._\; MUeLﬂ‘g.:

3 AN B9 Al 2 &S 5 YO o ) adlae ol o
Gt Jold s p A sliw idd 5T S 50 pH
(N ekS ¥ OIS (eSS o NS (S gl
Lzils SN @05 35 o HSP 5 A o 5581 Gl Sty S
SLonS s v ol ool V ojled Jgdx s T Sl i S
Sldised 53 ¥ G O 5 el (o RS (S8 gl
o 5 4Bl alS Wl (slaki gad 4 Cmd S 5T 5l 4 Wio
bl Yo ekl 53 555k SulBl el kS As b
P A St Ay e ol s nl ol 8L oz en
ki ol @b cBl 5 el Vo s b Dy il
SAME  SPOL gy p 53 Cojijlgmnl 4 e y,ab
plmil o 4 a5 b aallls cpl )2 5 g Lk gd progenesis
Y o enaa O sladKse sles Jb 55 b 5k Sl
Heat sy ks Sl Wl 5 Wow Dog b n555 5 425
OB Al Co gl sl 4 M sladiged s shock protein
AN NS s Jeaie @ Sdul S s s nl YU
Slaslin puwjyp s adlee cpl s &S ol glaass
d5 a5 odd oslper S8 ¥ kB s Jg slady el
5.2 F I Absent oS 55 5 2 2see 5,84
2> Kin S 5l o5l s gz o adlllas ol

5 a5 gl 4 OWNee Mo g b

Sl plals sl sdl s ollas 55,0

2o 9 sl @bl Jogud S Lgslen 5o Ml e s
o GBS 5 eSeegg b e el Ol
3 Mhes 4 Sl i 03551 Cemsay 51 1y sk slacws b
A Golen 5 Sl Loy 53 LS S5 Olube
Gy g Olasis [A] Oldlas 51 S ol 05 S
MS 5 2-DE b 1, .oy 5,0 gl Olslo )3 Sy pab 5 aeb
"o, kS ¢ 455, Blanco  Ruiz-Romero .sles ;5 56T
adllas gl b 5l G sbml sk 1) b Jeade gl
4 Wi Oldlas s e Vo] wles S ey OA
Tl Jlis 5o b B b GaCaw s, XS 05y s
55 [MNN0] csl ond aslsy 2-DE i eslial b <o 5,0
3 Sl S il phe A e Sl asdles
gl 53 HSP 5 A 1 ST ol 55 1Y s O3Sy
Aol o idlensl Yl ¥ g5 OIS il 5,585 201 I3

BL) ;7’3::}}?: Cﬁ-;b‘}‘f, RS J}J‘é.'ﬁ 6J'Lajlf asdao 6‘}?

v


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

sl 4 0L s 5 LIS, WIS e S Sl S
3l 8 edd atki iy » Chondroadherin sl <y 5,1
S S el (Jaade Dy pab bS5 5l S5 3 e SIS
2 A Gk 3 donl sbdde Sk ¢l p S ol
OIS sz 45 peme 2l OIS b el sl 5 02B1
I mAS s Bl s Kl kS 5 Y oS
SedsSse ple b oS5 5o g 0kd BT hake Syl
Lpd 5y pllie Sl pl3 048 ST 4 pxie sl p
ol gl 3l ggas &S Conl Gl Wy K sl VY]
S35 OIS 5 edd O gmms S5l (sla Ity
Eldiy eSS 53 (g B eSSy kS
dox ) s gl len FiSL 5o g adls Joke S
25 53 O G Ll el g el T ()b 5 Oy O
R ga eahs S Dy pab S5l OSIS s,
Sl Ly, 53 pfan ) Ao Ha [YA] cl eas
OSes 3 Bo asdlas 5 [Y4] dil azdls A& JI,u8 gl 04
5 Sapslsmal 4 0N Jbgsw oSy o 3
2 et e I LSy s el 5 A5k, SR
[F] ol sl 518 ol sme s gbay ald oy 8 b alis
ol 3554 53 Sl S i gl T Sl
W65 6 3L bis el Fg0 2505 5 (U a5l el e
g sl opdie ol ) STl Wl Ol g
Eaa s, kS doys alS el gl LB o)
Sl Olgal 4 jolme Dy 55 Logas ot GdlS
N Fols o g8y O Rollin ] 248 JI s
5 4P 255y R sl Olen eake (slaam;uS
P g S LS Gl ek al b Sl sl Sl s
a6 (o 357 5 g o e o 5T sl 4 Y Jlen Vsl
I D pdlS xS 13 5JGT 5,50 2-DE hbuy Las
2 Ol 4 5 aillas a3 akd ke SlagSs s (e
(P ISl Jlasl w8l alaslhg, b Sy cpl a8l
e 3wl Sl SIS 5 Gl (oS s e
o el el F35L 53 dda Olides bshs edues 0L
S 0] gl Ollany 53 S S aalllas ol o [YA] A2l

el il adlllan gl slo 53

S 5 domas
2-DE, ;ﬁu}." sdasOlEs u&‘::},’ Cﬂ‘ sl Ol

5 skd Oly wslite Loms, glbks s SDS-PAGE

¢

bb&wﬁ 3 ‘_;;Lﬂ)

32 2508 S g opl [YY] 500 Sy kS 5o OIS
B-TGF oslgls ol sae 5 <l Inhibin B 51 sle i
o e Dlde SIS gl Sl el s S il
“a b edilye sd g b Esl Kl e Activin o
e et (S e S5 Ol 5 0dd 55,08 K> )le
50l & R XS Jeo By ad S LS STl s
ol Gl adlae cpl 5o W] ol okl SOl 55 035 0 s
adlas 5 O, Ken 5 El-Gendi .ad sdalive Of )l 53 i s
ol i mnd & Y Ohlew 5o 1) Activin A iyl550 54
S X5, s oadl gl csls 3las ca LT emal 5 gl
Lslgy Sl s s 4 M Olslen 53 A o gS) o
[16] il 3l gt SRR Culand o
2 LA St s Gl 5 0L Alexander
mo3g0d il AVA-YE/A Cib b oo 5 skl 4 e OFlew
bog pasSl g &S Col odd Oy adlae oul s L
SR g odd Wy s S e 4 muly 3 oy, S
55 W] &S 5b T gl s Suws S S !
By @l Jals Ohley 5o ShAagl K S ol addle
LS oo 7B ) oS ST (65 Ol V=51l S S
el s il ol spde SlSe Fe 4 s
Olgial DA3 G 5 0 gralSdedS S5 A 5L 5 P05
predS WS Joloes 3 eldS S S Cgu, S 0SS
okl S S e 5 S AST g Lol el
el 0 o315 05 Citrobacter Freundii 51 sas o1 sl
Sl Sl cel s & CAL o8 5ls 0L mls cpl [Y0]
b ol Se o5 sk osdp (25 deS) 63 Damlilii
Sl S Ml gy SIS el g e S ) S
Ohlez parss 53 CAL Oby i3l (nlply g0 oedS
355 pra s plen sl CaCO3 pw; & il (Ses
4 W Jlew 0 o 3l OLKes 5 Chang asdlas s [Y]
Baad 53 1y kgl SSS GRIB ey K L5 oy T gl
[Y0] ol osls Ol Juake Sy pad b 4 5 Jbggew Sb
okl S5 Oljes sl gy 2 55 O, \Ken 5 Zheng
Ol a8 glogy 55T 5 O3Bkl oy i gl 4 Miso Ol ylecy 5
Sl e Ol 53 5oheg) a5l il ST A S
Jugsom 5 ade 3L o A5 5 Joolie Ol Als 4 e
S S gl say 2 S oWl JS s 1] 58
5 ol oS plomil g 5 gl 4 0L 53 OF S 5 5okl

Sligw, sbml 55 Jsn cnl Jgo il B 4 a2y L

Y e)\.e..';'al\l\ 6,9 |\‘“\‘~|ﬁ.7_9 b‘:ﬁlué.:.'ﬁ M\Je\»}b


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

ebb‘.«ﬁ UJ]AG C,..:«}JJ.'S J&ﬂ}ﬁ 4...1&»
e el

S1o08 g
Riils hagh sl Jbo ol b oadlas pl

MY oJLe..i uﬁ\.&.ﬁ."u’ Cjb :,.»_Jb J‘ K} oslisls ;5':’}'1 r".\.ﬁ
Al (55 40bl 51 4B 8 e 5 el 435 S g0
Al Josa K5 JLS igles ppl 65 1K0n 5 Ak son

References:

[1] Ding C, Garnero P, Cicuttini F, Scott F, Cooley
H, Jones G. Knee cartilage defects: association with
early radiographic osteoarthritis, decreased cartilage
volume, increased joint surface area and type II
collagen breakdown. Osteoarthritis Cartilage
2005; 13(3): 198-205.

[2] Conaghan PG, Felson D, Gold G, Lohmander S,
Totterman S, Altman R. MRI non-cartilaginous
structures in knee osteoarthritis. Osteoarthritis
Cartilage 2006; 14 Suppl A: A87-94.

[3] Haq I, Murphy E, Dacre J. Osteoarthritis.
Postgrad Med J 2003; 79(933): 377-83.

[4] McCauley TR, Disler DJ. MR imaging of the
articular cartilage. Radiology 1998; 209(3): 629-40.
[5] Aurich M, Squires GR, Reiner A, Mollenhauer
JA, Kuettner KE, Poole AR, et al. Differential
matrix degradation and turnover in early cartilage
lesions of human knee and ankle joints. Arthritis
Rheum 2005; 52(1): 112-9.

[6] Hermansson M, Sawaji Y, Bolton M, Alexander
S, Wallace A, Begum S, et al. Proteomic analysis of
articular cartilage shows increased type II collagen
synthesis in osteoarthritis and expression of inhibin
beta A (activin A), a regulatory molecule for
chondrocytes. J Biol Chem 2004; 279(42): 43514-
21.

[7] Mobasheri A, Henrotin Y. Biomarkers of
Osteoarthritis: A Review of Recent Research
Progress on Soluble Biochemical Markers Publish-
ed Patents and Areas for Future Development.
Recent Pat Biomark 2011; 1: 25-43

[8] Ali M, Manolios N. Proteomics in
rheumatology: a new direction for old diseases.
Semin Arthritis Rheum 2005; 56: 67-76.

[9] Unlu M, Morgan ME, Minden JS. Difference
gel electrophoresis: a single gel method for
detecting changes in protein extracts Electro-
phoresis 1997; 18(11): 2071-7.

[10] Viswanathan S, Unlu M, Minden JS. Two-
dimensional difference gel electrophoresis. Nat
Protoc 2006; 1(3): 1351-8.

[11] Righetti PG, Castagna A, Antonucci F, Piubelli
C, Cecconi D, Campostrini N, et al. Critical survey
of quantitative proteomics in two-dimensional
electrophoresis approaches. J Chromatogr A 2004;
1051(1-2): 3-17.

Y e)wl\/\ AJ‘gal\\‘Qflﬁ;} ""’J’lﬁ MUD‘A}J

phe @ axp bl Ca T ol Yo Olsley o gy kS
Cog gl eahe Dy pab b Sagisn S OWlas sy
3385 bl S5l Gas A Oldlee el
Sl by 5l el besiga farmy Oldlae plnil 4 4o 5
"t LuSon 2 G 2 P P b Dz G558
5 SR 53 Ol o)l gl B55L Ae CFLE LG sss

gy oyl s Jeads el ol ol Oy

[12] Alban A, David SO, Bjorkesten L, Andersson
C, Sloge E, Lewis S, et al. A novel experimental
design for comparative two-dimensional gel
analysis: two-dimensional difference gel electro-
phoresis incorporating a pooled internal standard.
Proteomics 2003; 3(1): 36-44.

[13] Stults JT, Arnott D. Proteomics. Methods
Enzymol 2005; 402: 245-89.

[14] De Ceuninck F, Sabatini M, Pastoureau P.
Recent progress toward biomarker identification in
osteoarthritis. Drug Discov Today 2011; 16(9-10):
443-9.

[15] Ruiz-Romero C, Blanco FJ. Proteomics role in
the search for improved diagnosis, prognosis and
treatment of osteoarthritis. Osteoarthritis Cartilage
2010; 18(4): 500-9.

[16] Lambrecht S, Verbruggen G, Verdonk PC,
Elewaut D, Deforce D. Differential proteome
analysis of normal and osteoarthritis Chondrocyte
reveals distortion of vimentin network in
osteoarthritis. Osteoarthritis Cartilage 2008; 16(2):
163-73.

[17] Lohmander LS, Eyre D. Biochemical Markers
as Surrogate end Points of Joint Disease. In: Reid
D, Miller C, Eds. Clinical Trials in Rheumatoid
Arthritis and Osteoarthritis. New York: Springer;
2008. p. 249-74.

[18] Garvican ER, Vaughan-Thomas A, Innes JF,
Clegg PD. Biomarkers of cartilage turnover. Part 1:
Markers of collagen degradation and synthesis. Vet
J 2010; 185(1); 36-42.

[19] Christgau S, Henrotin Y, Tanko LB, Rovati
LC, Collette J, Bruyere O, et al. Osteoarthritic
patients with high cartilage turnover show increased
responsiveness to the cartilage protecting effects of
glucosamine sulphate. Clin Exp Rheumatol 2004;
22(1); 36-42.

[20] Kumar S, Connor J R, Dodds RA, Halsey W,
Van Horn M, Mao J, et al. Identification and initial
characterization of 5000 expressed sequenced tags
(ESTs) each from adult human normal and
osteoarthritic cartilage cDNA libraries. Osteoar-
thritis Cartilage 2001; 9(7): 641-53.

[21] Ruiz-Romero c, Blanco FJ. The role of
proteomics in osteoarthritis pathogenesis research.
Curr Drug Targets 2009; 10(6): 543-56.

\1o


https://feyz.kaums.ac.ir/article-1-2237-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

[22] Hermansson M, Sawaji Y, Bolton M,
Alexander S, Wallace A, Begum S, et al. Proteomic
analysis of articular cartilage shows increased type
II collagen synthesis in osteoarthritis and expression
of inhibin A (activin A), a regulatory molecule for
chondrocytes. J Biol Chem 2004; 279(42): 43514—
21.

[23] Alexander S, Hermansson M, Wallace AL,
Saklatvala J. Activin: a novel regulatory protein in
osteoarthritis. J Bone Joint Surg Br 2006; 365: 87-
90.

[24] El-Gendi SS, Moniem AE, Tawfik NM,
Ashmawy MM, Mohammed OA, Mostafa AK, et
al. Value of serum and synovial fluid activin A and
inhibin A in some rheumatic diseases. Int J Rheum
Dis 2010; 13(3): 273-9.

[25] Chang X, Zheng Y, Yang Q, Wang L, Pan J,
Xia Y, et al. Carbonic anhydrase I (CAl) is
involved in the process of bone formation and is
susceptible to ankylosing spondylitis. Arthritis Res
Ther 2012; 14(4): 176.

[26] Zheng Y, Wang L, Zhang W, Xu H, Chang X.
Transgenic  mice  over-expressing  carbonic

A}

.O‘JKQ.A 3 ‘_;;Lﬂ)'

anhydrase I showed aggravated joint inflammation
and tissue destruction. BMC Musculoskelet Disord
2012; 13: 256.

[27] Mansson B, Wenglén C, Morgelin M, Saxne T,
Heinegard D. Association of chondroadherin with
collagen type II. J Biol Chem 2001; 276(35):
32883-8.

[28] Handley CJ, Mok MT, Ilic MZ, Adcocks C.
Cathepsin D cleaves aggrecan at unique sites within
the interglobular domain and chondroitin sulfate
attachment regions that are also cleaved when
cartilage is maintained at acid pH. Matrix Biol
2001; 20(8): 543-53.

[29] Rollin R, Tornero P, Marco F, Camafeita E,
Calvo E, Loépez-Duran L, et al. Differential
Proteome of Articular Chondrocytes from Patients
with Osteoarthritis. J Proteomics Bioinform 2008;
1(5): 267-80.

[30] Bo GP, Zhou LN, He WF, Luo GX, Jia XF,
Gan CJ, et al. Analyses of differential proteome of
human synovial fibroblasts obtained from arthritis.
Clin Rheumatol 2009; 28(2): 191-9.

Y e)\.e..il\l\ 6,9 |\‘“\‘~|}§‘9 b‘:ﬁldé.:.'ﬁ M\Jo\»‘gb


https://feyz.kaums.ac.ir/article-1-2237-fa.html
http://www.tcpdf.org

