[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

FA-YAAY Dl ) oolesds B 0993 (wxeds 3)5ln) Ol s Kb g pole olisls Kb ol by 0 35ls alzo

BSP 35 cygamwdio 9 (sl 38 vl Sdg g g5 (59510 gl

ol 30 (5L (Slad g Sy g 39lod Jobo 50

T 59985 0 hanigs NS I s 639095 I3 pe0 ST B3 g G pddaze

% dioro i 539070 @330 & Slgls amaw JiSS Filosus Sgmune iFS

[XW

AU G (pl s Al Sl il polatl pasls (BSP) Glpval (5 dlw 1 d0a g dise)y
Conds 05 Oly (J 58 s il S ke 0 i 5 48 S 515 oLl 3,50 BSP 0L el 5,055
W3Sl e 3550 BSP Ssagn O sredlite

Corso Ll Ol she 51 (MSCS) ol se o3k slad sk (3lolin oo asdlls ol 53 sy s U9,
CiS G pled Jame 5 tia ¥ Dle e 5 A8 S 15 el S5 55 L sled o ST 51 ey MSCs L2 S
S eslizel UBSP 0l 1258 s bl il 4l plad sladshe s MSCs SIRNA 5 DNA 4] sl s ol
(SBS) il s 2 ozt UDNA a5l g BSP 05 5 5055 05edlin Cmss 1235 13 b5 2,50 RT-PCR
A2 jaseie MSP (31 55 (U)akte o 5 (M)adats (sla ol o 5l eslizal L

23 Py o edalin LB sl SSs,lss Lol dauly modbsmal wil L gle Jgle 5> BSP 0L cladidls
Cons 53 el Jsb 53 BSP 05 45 sls L MSP Ly b s 355 sdalin BB arilpe (o3l sladshe
s S5 S 0 etz

oy bl sl R et s s DL il 5 0 il BB Lot 0 LS ol ks S BSP 0l 15 a8 dauid
Cords p Al S5 50 pde edias 0L BSP Opedlies Comdy L o el S50 b sles
lad sl Lz gl 5l dsb 53 1 BSP 0l (K55 ol b 5 (585 b gl i Bl o 05 0l O g
Als S o Al SU 5055 asla b el Hled endilpe (sl

DNA O sodite BSP ol siul polad cdonsl S, 53 ¢ paniilze 0k slad shu suals sla 031 9

D gt sk § K

£ BPAT po gy S5

S5 pole ol (S auSUily
s

Email : Youmort@yahoo.com

A gyl 0 Alde Bl - M g e b, -
S s Sl s o Sedes dodio
S oS Sota SIS B el il B 2 Sl s
Sl (Biglycan)olIS gL 5 (Decorin) -y ;555 SIS S e Oyl 561 s i
. .o oWl s \ . Se . N
BSP (\)Jﬁwb& J,S)w 9 J:WLSW\ (BSP) S
o 53 68 I, 58 Ol 5L sl ol Sl K sl oA (539 5n 035 05 L 5 (55 Slen A2 kit 15 |
gt S

S &S A (gilulds Herring 5 Kent L 5 Y4VY

ot S5 ol (Kb p sk oISkl (Kb K55 098 Susteal”

Sl el VU (gl yee L YYKDa 55 5 ,SUS Dlomiy Sty ke olKls K05y aaStils (550 len 05 £ L2
e S5 oKl (K ke oAl (50 glen 09 £ sl

L] S S\ 5 Sl e Sl 35 0 IS g s o A el 5

pobe Ol ley


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wgwwduie 9 0l 03 Sl Sis9ra)9) sl il

o) ela! Ol Cowal 4 a5 L
Oex 05 ol s (Gene Specific Methylation)
St g ool o35 O pmdlite Conds
BERIE LSL“M 3l sz.ti"“".‘i Sy s ey
.(-\)J)b Jﬁ)ls w))ﬁ)i;‘.w‘ BEl W 9 QUQJw
(FDA) ol (g5)ls 5 138 oylsl YooV Jle s
BE )Jﬁ}iﬁaﬂl QL«JJ e j)\.\ U‘»’«‘ )‘ oslaul BE
oS Coulesly Ol Dlid=s 5 S sl | aldl U
b Lﬁoj.é.ﬂ M Qljg.ﬁ J.;.w‘ &f}).uj) Q_‘?J«.ﬁﬁ
3o 1y Wallgsaal anils 5 das o JalS Ol 4
sobastl e 05 Ol as g O L il
osls Ol iy AL el jesiine el gl
sl s Jsb ys BSP oL &5
AL o Sl Oy erdilie ook sl s
L Saos-2 zudlgal 4 sladshe [lad oomen
Sompmel Olos a8 el SOoMs5 sl
Wb cpl 53 BSP Oly Julssl e syl 3 58
S Wlesls Ol Dl eemen (V0)33 5

OV e aldl 0L s Ol g ('”:jfl"‘
sols LS Gl el G 51 Cua
R EE L B N R R T3E\TS
el by slade s (BSP) il el
)}kﬂd A e .g;—w“j)lb d‘i‘ L: oS )L@:}' Lﬁ.:L.M.:\
A Sl S35 ) sl i cxll

Osehite Coandy cdonl SS5,W55 Gl Lol

o3 sl slacsl ;s oYU Ol 4 BSP
FSES s Ol w5 25 0 0Ly el LSS
2l ol Sibe 5 csbl oS5 de stias
I R P @ LT
ok s I 5 S Jlal gl S
S 53 e ol Sl 1y sadene sla i BSP
0> eemea 3 Olgiasl (Remodeling) ;Lo

LS o sl il lagole 545
oSS G S5l s BSP
Gl ks 5 o3 ot gl (50 ¢l S50
st 53y S mped Sl w )
Oy (NS o K v 1 Ol il O sanlSKtnds
Ol 1l o3l e slacil wlastl BSP
(sl o gians 5 OIS 2l o3l e slad s 28
S syls e)lal Clas opl 4 BSP 05 ssdms Ol
il ok lge by Cllm s 05 (6l 4
Ogedlite cp3 530S 55 Jlail Cle 4 Ll g5 0 Sles ()
Solap el glayyst o4 S dadg s s
b el el 5 S5 L Ol W g bz
slbadyl 05 0l J 28 el 51 (S il
Gdes DNA il Jald a5 a3l o S )
SLopelSide 5 WOS L85, Hl5 L2
(O gmedite (0 Dl (0 Dl Sl el (G st
4 DNA §podlite ddlioo 08 5 O gadly ) 5o
Rl 03 Grise Suo 2 et 03,8 0355 aauls
S Wlosls Ol Sligs 355 Jlsl CpG
Condy 5 Ok GRIB L Opedlite s Conss
olod 05 Oy Al b S L O gadlite pon
Candy oS Lol Ol b Slidss o3 S ()
Mgl ples Jsb 53 ROR2 05 0 pesdhise
Cle (K55 ) St (NS
Slacias K55 Sledi b aglie 53 o Sl

AL e d sladle s sl s (g Sl

Ve WA Jle V oplaid Bopss (wnedls 3)5by) OLMG S5 3 pole oltils b jolp 0afisls alze


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

Obled 5 3> Gwss (b)d Juze

s 0 mM g chl L oclis Js,eldS
or pg/ml olg cble L olis -Y- ol Sl
@l sladsbe coale b sl s S L)
sl L ol ol s (slo Sl antils
OV S 13 bl 550 (6 st sk )
S b il ool sladge Sl
ol SS9, 05

oy tmg sl by Sose 4 Al S5
o) s S ag Novartis 550 &S 15 5l 650k )
2> il SB35 e Jsbe O U3 5l
Lms 530 IM glg Clle 5l sl [ S L
(Pulse  Treatment) JL o las (gl <iS
Sl el eslind ariile ool sbadslu
A ol TVO slacSdl s hMSC Sl send
2 Al Sl gssls L MSCs L
5 <3S Syse bdse YYe—/is Confluency
spls 0 uM L Sbis Sl e MSCs
O S 515 cele ¥ Sl 4 Lol Ss,W55
alis ClS b cole Voo 4 Sles 5l As
S5l Jaes e A3 303 5225 PBS | 5 e
o35 CES 55, VY Sde w5 A Ll T g,
@ oled Dok el ool gladshe s
LA el CliS J xS Olge

2 ;:-u‘)cﬂ sl K,

Sl Sy 5l esliad b padlgmal e At
Sl Ko nl ol gl 238 s ol
GOl N a5 el ol slad sl
L esly CiS

5 Ll Sl el S5 L sl Sl i
ols SiS Sled Ok JES Ol 4 oes 255
SIS VY a3 ol el K s
S o Gxel K plnil sl 285 el

WV\JJ.QMPBSLL@}MJOMM

sl Sadlymad plo b s BSP 0
Sty auls boedd Hled endilie (ool

)‘j:e Lflﬂ))l S)9e MSP Ja_}) )‘ oalaul L J\?w\

285

S 0¥9)

il @l gladde 2S5 olulae
Sl

s3d ol eliS Ial S sl asls, s 3 e
53wk A s Sl Ol sae 51) s ml
w8 e sl Ol ke Ly i
JsSCb 5l eslizal b glazes S gls Jghr s
slad s s gilulas sble Cld 5 Sl
S 3 5 el 5in i HBSS 3L L (glazen G
Lo Yoo oml ooles o TVO Jol oS
FBS 7\+ 5 (Gibco) DMEM-low glucose —.iS
Semabosn mal Ver pg/ml 5 deecs Ve Uml
i K Sde 4 10 COp L YVOC 5L sSTl s
Sdsle (S dlsl 5l 3 (1N)LAS esls oS
ol Aoy ekd Goled Glaea (SO
ol plowil (glpr S s 0T (Viability)os 5
Ol 7V il J sk &gl g 51N il J b
Seo KA Goled Lgm 2V Ly el byl Sl
Gl Jshe 5ods Jbt S e 5l D e
PBSA 3L Yo ml Ll a bl s 4y ooy
5ol lasee Lan g Wadshe ud esls piand
Confluency « U LA oals CliS aia G s>
5ok M s 5 U e 5 sy A=V
Syl L3 YF 5Ll s s esls 5Ll
Sl Jaee S plal endilie ol sad s
DMEM o g0s &S Lames (55l 2Dl s
Gl St O 4 45 o3 FBS 7V+ 5 sl J8-L

LA oM Gl skl L oosskel S5 sl

WA Dl Yo lows 809 (wwedw 3)9ls) Ol MG S s rc,.l.c o6l (S jolpuy 0Kkl alxe vy


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wgwwduie 9 0l 03 Sl Sis9ra)9) sl il

s dd 3Ll J 5l ¢ o s5 DNA Gl 5 544 sl |
ids Jame RNA £l sl 05w S35 5
RNase-free 035581 b ¢ gl o pdior 51
Js s le';:,.u\RNA s Sle 5 Osiw 4 water
L RNA (ntegrity)csls c¢DNA o
A el 38T U5 S5 2 50535,

Sssl1 ﬁ}ﬁ 3 SBS LDNA L

SBS L oui le';:,.u\ DNA MSP cb.._;l Bl
(Ypg 354>) DNA Vepl jean ol ol s 5les
s e 070 5 A Lol oS ms aie Of Eopl «
YVOC 5 4i3s Yo 5 3550 0T L YV, YNaOH
o361 emM O gSgodes Topl OS5 4 s 4 S
g o0 YM Ll o b oveul 5 ol 4y
sy SeS 4 lylg s as Slol Oyl e el
Sl VT e ki ol Jgloes o ks
S 3l eslizal L DNA L 45551 04°C gbes s
W le';:,.u\ Jsl=s 31 Roche

» (Desulfonation) sl 38 g ad= 0 -l 3
XYl sk ol (sl 3,8 oo plal DNA (55,
43 0 e a5 ol wlsl Ol 4 Y4 ¥ NaOH
J5Ul ey 4 DNA s 0 4 SO GUI gles 5o
53 bk CTY ol 53 5638 sy passal Sl
U5 4 4o DNA a8 (sl 350 Jo e L
New England <S4 Sssl (,JJJT 5lhcte J xS
oslitul oS (algiy S, el Biolabs
4 e 00 DNA T pl b pis ((Vo)us
oesie Joisal =S vsopl J0X 5L Vepl ol san
Vornl e o jhie T L Sss] o 5T Yul FYmM
0o cele V0 Gl 4 Oaedlie balse L
oslizul U ale DNA s . 45551 YVOC (Lo
Olge & Jool= e DNA 12 2l sl oS
oslizal 3550 (M)akite el s LMSP s e J 28

235l

PBS L sioes 5 ol oS 780 Aalle s L Ll
oy okt ST 5y ol Sy s e
Seie OF L olale as 4S50 aids Yoo
I I R T R R R
DA i s eSS Ks 53 Glacse,
A S

RNA s DNA C‘f"‘:’“‘

5 il ok sbdshe 51 DNA- A~ sl
Lo s pos ool win o bl adl sl
» Roche &5 & DNA gl sl &S 5 sslinul
235 el oS ket IS5 ol

Wk st b w5 S5y ol ol
PBS Y+r ul s glaid 5l e g edd wn 5
JESE IS PV 35S D P L RS PR WO
BU Yol e s Jlasaad TVO SIS
aids Vo 5ol e3933l K 5Ly 5 £ pul 5 Binding
by pspl Verpl a4l V2°C gles s
Ss Al el Jame gt a4 s WL
Y 5 Inhibitor 5L L d> 0 & gl s L0S
A e3ly pland plincd SL L Al e

55i 5l 5 el wlsl Elusion 3L o pl Ll
S gl A DNA (o e 5 03,5 s
S0 g LekS 2Ll ke 4 eld 2|5l DNA
shd gl Fual DNA llie LS ) n 58T U3
A (5,8 I YIenm e Job 3 Ol el
Jsb 53 i i L ek 15 DNA o5l
A el YA nm 4 Ylenm s

e L MSC 5 il e g3k slad s RNA
3esd sl ats s el SO 5 ol b el
S & RNeasy plus Mini Kit 31 eslaal L £ 3~
gl Al S oledey IS5, bl Qiagen
5okt asiipen 5 5 Wske ot b 4 b

o LA lise gDNA Eliminator o g (535,

VY WA Dl ) oplads D093 (weduw 3)9bs) Ol M S i pole o6l (S jol puy 0Kkl alxe


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

Obled 5 3> Gwss (b)d Juze

@b ¥ Sde 4 40°C IS Y wadds 0 ke
54l Y Sl 4 VYOC il ¥y e 4 YOC
AL e 4i33 0 Sl 4 VTOC S S g
BT U5 oo osbs S L eds 55 askd
b I S sl RT-PCR s o)

iS5 L e Bl

MSP
s MDadze olastl sla el 51 eslizal |

e 8 5 4k DNA jals a4 5306 o5 (U)akzs
A plail (MSP) sewdlite pwoliazsl PCR iees
Methprimer ;561 Jl530 o 3 51 eslizal b La gl
VLA > b

23 Ogdlite ol Gl eslinal 3550 o el
Jsls PCR2Sly ol o onysl V Jst
el NTP Ll 00X 5L byl
Yo mM MgClL(+/6 pM)la !, (\/YomM
Taq DNA o3l 4=5 V/Yo )=/t DMSO
L ot Ll DNA 5 (Fermentase)Polymerase
MSP .13 ag Youl ulg e 53 (0+ng)SBS
ALk e Bl bk pes 1SS A sl

RT-PCR fb";‘ $CDNA
el =l Snl RNA tpl 5l eslinal b cDNA sz
@l ple sldsbe 5 el ole gl

b S pls! zd gl

Yepmol Joli ¢DNA i (gl =S1y bl
Yo mM ngzm)OX Jﬁb i].ll 4JA‘J§A r}.bb J‘”..l):'.
oomM MgCl, Y'mM KCI YormM Tris-HCI
S S 5 sl mM)ANTP b ylse (DTT
Youl olg e «S (Fermentase) M-MuLV
Gols g aad STy Gl sl wely s,
Gl 8 g a3y W Sl 4 EYOC e S
4.5:53 A SRV 4 V'OC A:J)l)} ‘tb.wlf ﬁ]j
LS e

oslital olatl sbe ol 5IRT-PCR el (6l
2l el slal ) s s LT g s s
L 3y Youl RT-PCR plnil sl 2SI
MgCl, Y6 mM sl 5 Vo pmol (g e =S|y
©DNA +/opl +/opl Taq ;| DNA mﬂ
b 4l 55 VX PCR 3L 3 ANTPY/omM
©w 10°C K & bls L Jl s olKans

BSP 0j RTg U g M (stayashy ¢ 2| Joso

(bp)aity o 3t minJly minpb
Ve CGATTCGTAGCGGTAGATGTAC BSPMF
ACGAAACGCAAAAAAAATACG BSPMR
VY. GTGATTTGTAGTGGTAGATGTATGA BSPUF
AAACAAAACACAAAAAAAATACAAA BSPUR
V4 TGCCTTGAGCCTGCTTCCT BSP(RT)F
CTGAGCAAAATTAAAGCAGTCTTCA BSP(RT)R

4:.9[;“ ﬁL@S 6Lhdjl~c DL JJ‘JﬁJT L.SJ:"T &J‘)
YV )l S boedd Hled bl g
QL.:«J ‘)Mdlﬁd)}] &)f)é u_,...»:) (ﬁw

Basl

35 ol el Ky b Saudly gl e ans
P13 S a el K pl 03 oS Lo
Sl gl pled adias QLS 45 Wgd e odsd

W R e vowr S Ry W VP VYU 1 o

WA Dl Yo lows 809 (wwedw 3)9ls) Ol MG S s rc,.l.c o6l (S jolpuy 0Kkl alxe VY


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wguwduie 5 0l 03 Sl Sii9ra)9) o)l il

(0 )il odaline

3)&)‘};-‘16}:#1&).\ﬁﬁ5

L;),:.J ;<J) Cﬁ‘ 6‘;{ J“'-‘-"'.«“”J"‘ R L;LAJ‘}l.A
L@T)er...\s;.)y)dijf@.hijﬁu.&ﬁ

L

LS Y 555 55 Aol a5 b edkd led _mudl gl w5l sl J ke 1l

ol ook sl d sk i

3l sladshe sl RT-PCR s o3 S 1 3
sladsbo ¢l Ao a5 e el
Ce bl oy 5 oo odgl ain 5 Dl il
Sledshw 53 BSP bl cpl 5 (Y 2 gl o
Ol uled sl L J5 558 o0 Ol sariil e 55l

ool sdalin LG ey & 5le3 Jyl <zin 5| BSP

(=]

L
—
i
| —
recnet
—

MSCs «S,}...»)&gi‘.’.ml rld ;3 BSP Ol cunsy

sl SS90 05 b ek las
el S5 Gl U e Sos ke «
LUl o osie 4 ramen 5 BSP 0Ly (55,
mRNA O 0L 5 BSP 05 0 seedhite Caunds o

=il 5,5 RT-PCR 24, 31 esliwl L BSP O

vabp &b o;3lwi BSP o5 RT-PCR LY s

wili plad oendilje g5l sla Jghw CDNA ()
2L YV V5V slass, o 4 (s gtil 4B plad slg) ghw CDNA (V518 5¥Y)
\++bp ladder (L)

Aol S, 55 ol U G opl o Sk
SA bl 550 BSP Jses Oseedie S35 2
03 BSP 03 slx U el L MSP cil.:: C,ij
ol sladsho 5wl Lo sl glad sl

S sial mles 3 BSP O Condy

ol S 9,5055 b ek les MSCs
55 Oadlin yots Joles S35 L;urw_;&‘
SB35 0 pf 5 stmr S0 Sl e
A e gladal B3 05 Oy d xS S

v Y4 e\ oplads Doy (oS .))3'.5.3_) ol u.(ai»)g ID,J-C NIHRY uxﬁl)-gl)-y [N AN EI


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

Obled 5 3> Gwss (b)d Juze

slad s 53 aeal SosWs5 gauls boedd Hles
awlie anlilpe (ool ladsle 5 2edl il
ol Ot i b medginad pled 5 AL

(‘H)ij"a"")“-’“““"* ’_' o‘J»A g)j

L
=
J—
—_—

ol ool sladbe 55 oa BSP 05 ¢l » M
S5 e a8l pled gl glad b 55 0a
OLE 15 BSP 05 JalS 0 gdhites Comds sl
52 BSP 05 &pedlite 6801 J- e 53 e s

ol ol sad s Saad gl s Jsb

BSP 03 (555 » (Wt po)U 5 (dze)M sla joul p U MSP 5 ¥ ) goss

B 5l e g3k sl )

Vevbp Wb o311 W BSP 05 ¢l M sl s b MSP il

\"bp Iadder (L) }1\»5 \'\J\i}\/ 6\#5}) g',.;; a d‘(—a}\fj.‘;a‘ 4:3\.1 J'._’.Las ‘5\# d_,L-v Z(V}\i}*\)

DNA 54 :(N) SBS Ly 054 DNA :(U)

WL pled artilze 5ok sl sk :(4)
2L VN EV Glass, o5 4 Dl gl 4l nles gl gl 1(V51E YY)
DNA 555 :(N)  SBS s 554 DNA :(U)

\++bp ladder :(L)

S M&A S Llos S 1y anw sl gl (slagyls
pl S s 4 LSl e W
S Ol ) Sl b e Lt sl
o35 Loy ls 5l atws pl g5 £ 3~ s ol o
BRI COW B PO G PN G- WP VL
53 .09)3,8 o S5 eslanal 550 iles Olleg
e s ol Sl eslizul sme FDA (Yerv JL
25 ple by addl 0L s Symsmal Obeys
Aol S5 O eae oS Wlesls Olis Sliass
Cad ) b ge SauSs Ol audl OG5 o
e L Wl adls 5 das e als
Sl Ll Sl el S5 (V)

(SBS 5 SSS1 b o ke ks 055 DNA) e J 5 :(P)

W ebp Lb 051wl L BSP 05 61 s U jasl s L MSP :o

SBS b ons jlas o 5 DNA)Cze J 25 :(P)

-

Oler oo Ol oban (il 55550
P Sl e Jals L ik
5003 Aoy 00 sl ol e e Ol el Sl
Ml o me 53 Jlw 00 (YL Ols s ds s Y
Wl asyle ol OV S5 5,0 sl
ool s 1) GVU Sl Gleys slawy e
ol Bdes sl il b0l das s
s8ls le &b ol Olsd cdesl e
OALEL o LreaadS gzl

s dS e Llee | bowdiS il oS lag,ls
e L8 ad 5 03 Hlee |y Ol d sl
(Jelie o S Ll 1 as ) e 1 Sl g

WA Dl Yolowds 009 (wwedaw 3)9bs) Ol Mg S s rc,.l.c o6l (S jolpuy 0Kkl alxe Vo


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wgwwduie 9 0l 03 Sl Sis9ra)9) sl il

BSP 5ol Kl sl i Johw St
ooled psise5,S Al s55b ssy  IBSP) Sl
5 ol Sl a5 B L (YV) ol a3 S 13 8
et 03 Sl oSSl slacnts e
(Nl @l b

S Fle 085 (OPN) i 5 il BSP (glal)]
e s pied Sl s DMPOISs s
= VKb Jsb 4 054U S s (DSPP)OLGS
oS dten S3ly b olad pgdges S b 655k )
s SN Bl s e S et
3 Ol el pen @l 53 5 e o Ll (g5l
Al 25 s b (S

sl Ol gl o3l e oSG 5le s Bues BSP 0L
& — 53> BSP mRNA 0l Ol5—e 353
JSie O olsy 5030 S L lacanly szl
s Lla codlgmal 53 0 0ly Sl s sl
il 1B st a5 al Sl e sl
aS A il o lo gla asl g Cllas ol (YA)
lad Jl azia 5IBSP Ol das e OLES
SLET dlesinal (6 e o (i Sl
sl el o g 5 pas Gla ada 55 5 550
JSis Sl 5 gl Wb gl sl &S
53l oy B oy 4 BSP Ol Ly
53 0l aS s e 0L A3 slaasily b= e
s el SIOl e gl Al
Jsl azia 55 BSP 0Ly o5 das e OLiS Lo slaasl
edas LIS cpl s ea s 2Ll LB o 4 nle
Sools Lol aba il gl pled s
et 5 bl ol AL e el S50
I BSP 0Ly dol SSuls5 sasls S slaaily
iy sl glad g bl ymal plas s

O 8)das o il

g daidlS gl Bl lge el 1y Ol g
Clr b a4 oAl Sl
ol Wl laldIS gl s Slas s Ol
o 1 e LT iles oS i 15
ol Dl (S &M\M‘W)W
Sdshe Sl fS b 4 St 5 o2l
dd Spslss (TeoYOAS e Jlesl o0
sl LWl 4 e dbeldIS gl edle
BENEBIE R Qe U PR R o
RGIU PR WARPTZ -SSP S0 Pt oo R T PN i
Cole VLY e deol S, s b, il
Cod atin ¥ Ol 4 LIS e 5 OUM ke s
5> Sbgmal plad Wl a4 oo SOl Ll 0
Lol glas Slides pioman '05')".9*315‘ hMSC
Lles  Sfsmal Larls sl ok
Seolss ol s a b sl 5 S gl
Caols S Sl b aSosh sl Sy A
23 Ol 5 pendS gl Ol el S5,
s (YOS (oo My fals Sl gl polad Jsbo
Sy » Al Koy H6 cxbs el
Lles  megmal Lasls b0l 0L
Sondl - OF il 5 Gl 55 5

g dal
SVIA=NY 350> (BSP) Sl el 55 5 )L
IS Ol jo (SIS 8 slanls
il e 4l 3,58 Tuas S0 5e COBSP s s
Lo g S 1T JpSTsm 035700 550> S
ol Of odas sl ydn o S 45 daas o LS5
el 55SVLS 5 el S5 IS (S
Ll VYV hols Sl 55 5 b (YL e
sy Jlasst s o Jlwe SN b aS 03 s 4l
DR ) e 21 GHE ST (S
A5 il e S5 S slesl 3 RGD I lyls

=t WA Dl ) oplads D093 (weduw 3)9bs) Ol M S i pole o6l (S jol puy 0Kkl alxe


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

Obled 5 3> Gwss (b)d Juze

SeauM ey aols Lead jlad erdilie ool

Al J S coes el

S5 A
Seaudss Gals 45 A jasiie Gl pl o
03 St s A e SRl BSP Ok el
Ol S o ol 05 Ll s O seShiie ¢S
Ll S s ool a5 das e OGS e
St i 650 Jie sl Sl eslizd
03 orl Ol JRlsl a4 e BSP 5 ge s O sedline
o S apd e gt bl (pl 2 s
Sauls dauly an gl Hla Wl g S
@b S Gl el il el S5

LS B s 2 3 se (S

1308 g S

05 iy slSs aal 0Lk Sl g At Goid
b lem b5 05 SOy ARALGT b
plsl ke g oK (Sagy psle 0aS
Q,wu‘ ol

Sonr 2S5 GBI 5 sl oS Sl
Oladss S e g dewsl SO 5555 Sauls el J‘A’\f
2 M ple ol gladde 5 ISl ol
Calg ol Sl pan 5 olesl xS L

.v.i‘)\b \) &J‘J‘)J}jﬂ:‘;

Cllae oyl edians OLES BSP sl 3 s Ol U
JLe 5 cdl 55 05 o=l ols s asens aS ol
Jlasl cle s Ll g e Slge ol A3l a i el
b, #SL 4 Sl et 58S 5 0 st 55 550 58
5 S5 b Ol el g olantl g5 ad
st 0315 OLES (5 ol A3 s eanilSa o
Slesleul Ly BSP 55 ammlam o 555205 5
o b sl 0 Sorn DNase-1 s ol >
LBSP 45 Ladshe 5 BSP suS 0l sbad sk
5L Caw BSP Ol (P )sl Olis (s S e Ol
Szl gl pled Jsb 53 del S5, 055 g0l
2l 3 e D15 on partilie gl slad b
Al K55 ) sl lSe

Jsb 53 BSP 0] 0 gdlin Comds oo (ol 5o
Sl ol ze (g0l slad sl S sl el
508 015 bl s se Al S5 L el
»BSPOS S wspamla S Sy oli s
sl bad sl 5 saniilie (ool lad sl
2,13 518 JolS O sedhites Cands 53wl les
S5 S gl el bl
Ao 05l Ols 5 2,10 05 (ol Osedlite Cund s
Al el O seedlite i S

555 ) L s S5 Sl L Yz
sladsb ol e J sk 55 1, BSP 0Ly

&b

1. Camozzi V, Vescini F, Luisetto G, Moro L. Bone organic matrix components: their roles in skeletal

physiology. J Endocrinol Invest 2010 Nov; 33(7): 13-5.

2. Zhou HY, Takita H, Fujisawa R, Mizuno M, Kuboki Y. Stimulation by bone sialoprotein of
calcification in osteoblast-like MC3T3-E1 cells. Calcif Tissue Int 1995 May; 56(5): 403-7.

3. Mac Neil RL, Berry J, Strayhorn C, Somerman MJ. Expression of bone sialoprotein mRNA by cells
lining the mouse tooth root during cementogenesis. Arch Oral Biol 1996 Aug-Sep; 41(8-9): 827-35.

WA Dl Yo lows 809 (wwedw 3)9ls) Ol MG S s ro,.l.c o6l (S jolpuy 0Kkl alxe vy


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wgwwduie 9 0l 03 Sl Sis9ra)9) sl il

4. Tost J. DNA Methylation: an introduction to the biology and the disease-associated changes of a
promising biomarker. Methods Mol Biol 2009 Nov; 507(1): 3-20.

5. Tarfiei GA, Noruzinia M, Soleimani M, Kaviani S, Mahmoodinia Maymand M, Farshdousti HaghM ,
et al. ROR2 promoter methylation change in osteoblastic differentiation of mesenchymal stem cells. CJY
2011; 13(1): 11-8[Article in Persian].

6. Devogelaer JP, Brown JP, Burckhardt P, Meunier PJ, Goemaere S, Lippuner K, et al. Zoledronic acid
efficacy and safety over five years in postmenopausal osteoporosis. Osteoporos Int 2007 Sep; 18(9):
1211-8.

7. Black DM, Delmas PD, Eastell R ,Reid IR, Boonen S, Cauley JA, et al. Once-yearly zoledronic acid
for treatment of postmenopausal osteoporosis. N Engl J] Med 2007 May 3; 356(18): 1809-22.

8. Green JR. Bisphosphonates: preclinical review. Oncologist 2004 Oct; 9(4): 3-13.

9. Chen J, Shapiro HS, Sodek J. Development expression of bone sialoprotein mRNA in rat mineralized
connective tissues. J Bone Miner Res 1992 Aug; 7(8): 987-97.

10. Chaplet M, Detry C, Deroanne C, Fisher LW, Castronovo V, Bellahcene A. Zoledronic acid up-
regulates bone sialoprotein expression in osteoblastic cells through Rho GTPase inhibition. Biochem J
2004 Dec 15; 384(3): 591-8.

11. Stork S, Stork C, Angerer P, Kothny W, Schmitt P, Wehr U, et al. Bone sialoprotein is a specific
biochemical marker of bone metabolism in postmenopausal women: a randomized 1-year study.
Osteoporos Int 2000 Jan; 11(9): 790-6.

12. Freshney RI, Stacey GN, Auerbach JM. Culture of human stem cells. 6™ ed. USA: John Wiley &
Sons; 2007: 207-33.

13. Kazemnejad S, Allameh A, Soleimani M, Gharehbaghian A, Mohammadi Y, Amirizadeh N, et al.
Biochemical and molecular characterization of hepatocyte-like cells derived from human bone marrow
mesenchymal stem cells on a novel three-dimensional biocompatible nanofibrous scaffold. J
Gastroenterol Hepatol 2009 Feb; 24(2): 278-87[Article in Persian].

14. Ebert R, Zeck S, Krug R, Meissner-Weigl J, Schneider D, Seefried L, et al. Pulse treatment with
zoledronic acid causes sustained commitment of bone marrow derived mesenchymal stem cells for
osteogenic differentiation. Bone 2009 May; 44(5): 858-64.

15. Anonymous. Msterial Safety Data Sheet. Available at: http://www.neb.com/nebecomm /products
/product M0226.asp. Jun, 2003.

16. Anonymous. MethPrimer - Design Primers for Methylation PCRs. Available at: http://www.urogene.
org/methprimer/index1.html. Nov, 2002.

17. Cheung CL, Xiao SM, Kung AW. Genetic epidemiology of age-related osteoporosis and its clinical
applications. Nat Rev Rheumatol 2010 Sep; 6(9): 507-17.

18. Vyskocil V. Current options for the treatment of osteoporosis. Vnitr Lek 2010 Jul; 56(7): 749-58.

19. Leszczynski P. Zoledronic acid reduces risk of any new clinical fracture and risk of death after
surgical repair of a low-trauma hip fracture. Chir Narzadow Ruchu Ortop Pol 2010 May-Jun; 75(3): 168-
71.

20. Evans CE, Braidman IP. Effects of two novel bisphosphonates on bone cells in vitro. Bone Miner
1994 Aug; 26(2): 95-107.

VA WA Dl ) oplads D093 (weduw 3)9bs) Ol M S i pole o6l (S jol puy 0Kkl alxe


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

Obled 5 3> Gwss (b)d Juze

21. Aparicio A, Gardner A, Tu'Y, Savage A, Berenson J, Lichtenstein A. In vitro cytoreductive effects on
multiple myeloma cells induced by bisphosphonates. Leukemia 1998 Feb; 12(2): 220-9.

22. Senaratne SG, Pirianov G, Mansi JL, Arnett TR, Colston KW. Bisphosphonates induce apoptosis in
human breast cancer cell lines. Br J Cancer 2000 Apr; 82(8): 1459-68.

23. Fromigue O, Lagneaux L, Body JJ. Bisphosphonates induce breast cancer cell death in vitro. J Bone
Miner Res 2000 Nov; 15(11): 2211-21.

24. Boissier S, Ferreras M, Peyruchaud O, Magnetto S, Ebetino FH, Colombel M, et al. Bisphosphonates
inhibit breast and prostate carcinoma cell invasion, an early event in the formation of bone metastases.
Cancer Res 2000 Jun 1; 60(11): 2949-54.

25. Malaval L, Liu F, Roche P, Aubin JE. Kinetics of osteoprogenitor proliferation and osteoblast
differentiation in vitro. J Cell Biochem 1999 Sep 15; 74(4): 616-27.

26. Young MF, Kerr JM, Ibaraki K, Heegaard AM, Robey PG. Structure, expression, and regulation of
the major noncollagenous matrix proteins of bone. Clin Orthop Relat Res 1992 Aug; 1(281): 275-94.

27. Kerr JM, Fisher LW ,Termine JD, Wang MG, McBride OW, Young MF. The human bone
sialoprotein gene(IBSP): genomic localization and characterization. Genomics 1993 Aug; 17(2): 408-15.

28. Mac Dougall M. Refined mapping of the human dentin sialophosphoprotein(DSPP) gene within the
critical dentinogenesis imperfecta type Il and dentin dysplasia type II loci. Eur J Oral Sci 1998 Jan;
106(1): 227-33.

29. Arai N, Ohya K, Kasugai S, Shimokawa H, Ohida S, Ogura H, et al. Expression of bone sialoprotein
mRNA during bone formation and resorption induced by colchicine in rat tibial bone marrow cavity. J
Bone Miner Res 1995 Aug; 10(8): 1209-17.

30. Finta C, Kiss A. Footprint analysis of the bsp RI DNA methyltransferase-DNA interaction. Nucleic
Acids Res 1997 Jul 15; 25(14): 2841-6.

WA Dl Yo lowd 0o 9 (wwedaw 3)9by) Ol Mg S i rc,.l.c o6l (S jolpuy 0Kkl alxe va


https://payavard.tums.ac.ir/article-1-87-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 |

e b 03 BSP o) wgwwduie 9 0l 03 Sl Sis9ra)9) sl il

The effect of zoledronice acid on
BSP expression and methylation
during osteoblastie differentiation of
mesenchymal stem cells

Farsh Dusty Hagh M*(MSc.) — Nowrozi Niya M?(PHD) — Mortazavi Y3(PHD) -
Soleymani M*(PHD) - Kaviyany S* (PHD) - Mahmodi Niya Meymand M>(MSc.)

1 Master of Sciences in Hematology & Blood Bank, Hematology Department, School of Medical Sciences, Tarbiyat Modaress University, Tehran, Iran
2 Assistant Professor, Medical Genetics Department, School of Medical Sciences, Tarbiyat Modaress University, Tehran, Iran

3 Assosiate Professor, Hematology Department, School of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran

4 Assistant Professor, Hematology Department, School of Medical Sciences, Tarbiyat Modaress University, Tehran, Iran

5 Master of Sciences in Molecular Cellular Biology, Molecular & Cellular and Stem Cell Transplantation Research Center, Sarem Hospital, Tehran,
Iran

Abstract

Received © Jan 2011 Background and Aim: Bone sialoprotein (BSP) is a specific marker
Accepted : May 2011 of osteoblastic differentiation. In this research, the effect of Zoledronic
Acid on BSP expression and methylation status during osteoblastic
differentiation of mesenchymal stem cells (MSCs) was evaluated.
Materials and Methods: In this experimental study, MSCs were
isolated from human bone marrow. For osteogenic differentiation,
hMSCs were pulse treated with zoledronic acid, and were incubated in
osteogenic differentiation medium for 3 weeks. The DNA and RNA were
extracted after the first, second and third weeks of culture and also from
undifferentiated MSCs. After Sodium bisulfate (SBS) treatment, gene
specific methylation analysis for BSP was carried out using Methylation
Specific PCR technique.
Results:. BSP expression was observed in osteoblastic differentiated
cells whereas it was not seen in MSCs. MSP showed that BSP was
unmethylated during osteoblastic differentiation.
Conclusion: BSP was expressed from the first week of differentiation.
This confirms that zoledronic acid accelerates osteoblastic
* Gorresponding author- differentiation. Unmethylation status of BSP indicates that zoledronic
Mortazavi Y: acid does not have any effect on BSP methylation status. Other genetic
E -mail : or epigenetic mechanisms may control BSP expression during
Youmort@yahoo.com . . .. . . . .
osteoblastic differentiation induction by zoledronic acid.
Key words: Mesenchymal Stem Cell, Zoledronic Acid, Osteoblast
Differentiation, BSP, DNA Methylation
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