| | . s N
' | GNag) dlas http:/rjms.iums.ac.ir WAF e OYF o)l VY 0,55 15jl) ySuisjs ogle alan '

G abw 3l o s yIo (ylgie ay oy il g 4 0l (18 Jokw K ke

gl s AIglosT 55 (o laciasdly

(U gins 03 ) (sl cdgiio An g e oMol ST 2IE_tils eyl pote aaS il ¢ uolid G 09,5 ¢ 555 = Jolow 3yl (o wlis)S 5 G ST oy LB o 5
mt_takbiri@yahoo.com

Mahdavin@um.ac.ir . |l cigeio g3 b oKl sl pole 0aSLEils ¢ ol Cansj 09)5 (5555t § (555 gianw biasl (G JRemd (S9N ol
baharara@yah00.com .l ciguie oy ¢ oMol 15T ol8tsls sy pole 01l ol ) 09,5 «(5y5l (1955 (5odam Hluniils o1 yloes Slga

AF/EIND b pd )b AF/YNA bl s fo,l

R
aed Sosl gde Jlinl g Ldsl wgy odgame )3 (Sloyd GGy d52g (eizmen 5 ()1 5 gie (a8 Sl Cilor G331 0gyel 18 g i
Olpedn foculio Cls S LSl piline do e (pl )3 Sy g Cuibge sl oAb CEL (cwdige g (sorn (S (ig7en (sosle Sl X9y
(ol iS5 (B Bs8y90 gl IS0 Sl S lsisas (ECMY) sl 28 (o le cnl (Sojidons 5 bordbgn slo U (r0le
i 03l (Canm ) (sdmides (oS5 5ot (lp (5953 028 (2 Joko 4y 8L Sl oS (il 3 S Jos paleS pl lads g (8L led 2 lae
SNAP) (58 slasbs) ool 2 ondas slodisel 5 )b ptiged (355 4y oL 1INl Canyls g slatons (5 adlllae (ol )3 1) (g,
slodls (59,0 )b o platiodly €l 5 Canls i Bt Jlasl (g St g 225 (2125 sk (SDS iz 30) ot 5 (freezing
263 ol b <S5 59, By ol olyed Connld 5 LawoMy €8l 5l (6,1 piges B Jitie cutS lame 4 joy Yo ike 4y g L6003 J8 olerwdl
2L egMeas D9 o3 Wl 1y 4y Cl Cannyly ) S5 sloul g osd elel (glacn s I b Jolo Gl ¢ 95wy, Sue pglas g 8l cildllas (AL
2l U 1) 3l g a9 s prlpe (sl )lidy Sl e il (glajgy 50 ol ol e Cnnls g LoDl 390 13 Slalllas

331 1> 015 o 005 A oyl 315 3929 SDS U jlous aleusges 5l gmdus rms Cannpyls K ags Kol a5 150l i g5 2§ S A
ol Loy b g LaJolo corgn il sl (st e iy il 1l Yloinl g s S9i8 s laee o | Jobo sl)ly 18
ey 8l (cdipe Sledde CLAES )3 Jie glyisds Sl oo 4y <8l (o) Job | ol Cany)ls sy o )l 4 (imen sl (5908 Cann)d
Sl dnsly 5,8

LozusMs s ¢ty ; (glacann ) (15 Jolo dyy 8l aviipe 051905

(ol 35 (B 559890 Slm (S
Jos b ) bads 5 (8L ples 9 & y2lee
S pmnilSa b s cilises gl (1) 0iS o
So—ts 9 JS1 )0 Oozlpe gl ) (Al
(V) S o LS 4 Jobo )5 oS 5ke
o3 0 EMC L sl ol SG5edgn Lo
5 Siasbin 5o 9 Sl pwdige pee ) (S8L
Lacdl u5lr slp ol sladobe o018
ol 7, S ile (1Y0) digdco oolizal
g wly S Oygots Lo 5| g Lacsl o
5 ol & a8 oo Joe sk o (b
S T Sl YU j0 0l S5 JYs
Lo )8 sl (Kislom Co)ls Ko plgsa

doddlo

Se b oo lapeslS)l o b Jobo i
bLil o Jobw g)ls Jladil oz 4l
oo slooal> sz o ol «()) a—n
sl wloass Jate K06 @ alea b ol
o oS ple s Koo lele S vy
cole> (ECM) Extracellular matrix) Jslo
JLsd e B S e s ECM gl oo
245 oo jln sloolang) jo Sl s
S Sl s o5 5 2l spes 5
Gl lw g SLuS 5 o(Y0) cwl 009 yists
2 e sla sl Goigd g L8, 69)|%CM
C)ls SO lgieas EMC 0135 0 30


http://www.sid.ir

J=d0 a2 a5 (V) ool Wigy CoiBgo )0 i
Lo Sl laedy b olg o 5l ool
EW—iee 1 (6 ke 0l oo (0 Ll
(V) oS Jo | slasl gy e )0 99250
S 5Le 5 sl | ol S e it 2l
sledsSdseg Sle 55 Jolds 5 Jolo 1>
LodsSge5,5Lo (nSmtee ool o 5 (Sesslonn
ot <L ECM (Sl Sluogas (a0
(F) il SIS 3255 0 g a1 (IS
J=su o3lasl g oo ,yo s, el ol cle
5 OIS e 0529 9 =Bl 1l YL
5 ol o3hasl s Josdss oo 1 g Sl
—to dasin 3l LS 0429 e iren
C8l i 4 00l 00 Sy slaciauslo

5o oolaiwls jee slacuy o (Fe) ol o
YL J Sz oo o Glhls wl il cwasgs
b 4 L st a5t o L il
Sluls @8 (Joho Slo) 4885 Joo jslaieay
s oo S5 st I ) 0 o
e 2l 558 palp ol 5 5 sk o
S—o,0 s 05 g iFl (T ole 4
Jlosl Sy o=l Jodo 4 00g (YL &S0
P @a @) Sy oluls @ (Sl ais
g el (Vo) 9l e iy lSl 2L o)
o Johow Coml (SLS LS (2o 8Ll Cannn )l
O 4h S 4 plgies )8 nl b g $gh i
U 0o, g e dblie sl s 45 asle
Sl 5 aods job 4 pmbcws cul oYL
Sl Jlail o 8 )0 Joko )5 S5
ol 45 0l LS5 L JsSUge cp oo -
ot Jlop Jos g ga 9 0y sl 0l B
aS Sl loatss ) owsy oo Hlas 4y (69,0
sn Sy 25 Sl 5 i s
OIS (b 0 A, S g (2lS e sl
5 S sl 28 Jloy Joe g adgl <l
OIS laah) (rpizren (17) dwd (59,5
w0dg— i WECM o oS5 5las
L an, Jsbo o)l il (aiS plSoul
Dygods Gl e g U sl 5 S o0 0l
Sl an azg b (VYY) casl (5500 Jlo s

http://rjms.iums.ac.ir

O 5 6,5 plale @

()l (V) 0,5 oy (S S8l cwdige
it ol o5 4 0, sl iS5 sl
Sl el 9 aie 0ole b sl aions
ke slagely Jdo & 5 a5 ool Lo Jsle
Ul el S5 T ol «S3glsiel
Silger Coals 5 Jobw Stz 350
JLail sl B g (Soid Olaiiy Ko lyisay
S gy S g Jae 2B S5 5 Lo Jske
=39 (\Y) cwl (in vitro) allisle;l Lol
0 gwdige slacdl g xan SN ol
03,5 dn somoi (Shi g S8l wiige
U 905 e S 28 0 4l 0o
00l o 55 Sl g edl gilal g pee
loal oS slosi ay az>g5 L 09l .ol oo
2 Ol s glaSodll 5 il Bans
555155 slbcan o 5 Joho K5 & 23l 2 b
S e a4 el ol gyiw b b 5l el
S8l cwdigen )0 00l 00 )5 4 sl )lo
Sz lased wiilshy (Sjle el Lalyh e Wl
olon! Jelaw 59,0 die) oole wiiles o,gkais
slocsl Jow 7,5 oS 5l 5l oolaul
b s )ls oy Sy 0l Dlogzge
sk Gy 5l gskaie (i wduny oo Sl 4y ade
OB, gzl oloy Jeku °9“’g5:° oolawl ol
9 Bl (e lail )0 (Graeliadise job 4
a5 (69,lg0 j0 el saloolainl cown i (S
b 0,5 o0 8 sy 050 S le 50 Lér—'
Ba> 8l ook 51 Lo glasll g I 56
g odged Lk | 093 gamb (Sl sla S
&S Conl (Jo jo cpl Wgd 0 dazme 15 Jolw
aiile SMSie o yi 50 (55w Slgo 5l oolaiul
as o)b)_g ) |) Sgu J.?m)o LT") k_?) pas
Ble g 00l ol 8 SL5elgil oM ey

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sid.ir

@ ryd eyl g a O G g 4y oad () Jsbe oS 5e

VO -V Do 4 ladiged <L 51 SDS ooen
Phosphate-buffered Saline Jglxo ,o 4 a3
O § S \S 18 e cllale L (PBS)
g B oold giituds yhate Of b > o (poi>
foe 4 JUSH gz s g0 o jlo ams )
slodslw 4 joliieds G b eolel ot
S g Sty gl slage bl glesadl,
dx g 9D 0093) pge oS Lawgi 95,5 (A5
> AR u..jlfs..&_..] ng,;...J )" oolaw! b
B3 5] g g5 olal gy S 5 nse
lye> B8 (b > (2 b g 4B Ve S0
84 ola glhgw 2l oliws jleslinal b
9= 3 )93 5 (P95 (Sl Bblae 5 YMM
(e slod g 9 635 0 Ol mle) (o>
L pgo gl cadsl b 5l o cells YY .0 ol
A g 0l 00 adgl Flygw Sl o YMm ,las
o g (56551 ) (oleadl adl> s 5 oyl
Cgr L adls il 5l am aloldl oe0,5
Sidg i oy 50, padz (Sogdl Bl
(R +) Wl eolo gaiuds

2 Ay See)ld G gy pkaieds Cules o
o ‘@L“f“’y-’ sdsl snles L8, 550
W Y gl.o.w)b aal> S 090 C.’A.M.;)‘o
5 oloidl il 5 ol 4y g cd,F 3
=y Ol L aswe 8 Gldl e b caslo
Sl L8, 69y 0 Sl A
S 53 s 93,5 alp latdl slo ok
S S 3 a4 ol ol jed Cann)ls g Lo adl>
B0 e N Joiie gl Al VY slpds
DMEM cciS lase (M) 2 Lo ¥ sl
a5 e Cly ol cplilan ol asy
g 0,8 il az 0 YV slos b ,55LeSCl
&8 Jase CO2

cblio i cvyps diges ‘S}Lwo.bLoT
ST s jslaiedsy (o 9Suwg ySro
(eleimadl sl sl )i, (59, Sl
i o35l @ ety slajg) 5o ladiged
b 5l iS5l pl o g e g S
295y S alllas 3,90 b wind C)B e
5o diged 51 Sy e cls Sl 3

WAY o VFF o,led oYY o5 5ily ._,s.i.H ogle alan

M)éa

sl Sy 5l (S Vb Sy s rBohile 9929
Dbl oo Cumogar ol Glils b Conslo
5 Jsbs ol 3ol Sl Wil g ol
Cde @ amS o (Vo) wuS el 3 1) aly 458
2 (Sl (0 092-9) o Shag (nl 052
JUERR SO - SR B I P AP Wt |
2,8 oolaiwl b oy o laieas il
Olsieds 4y il 5l eolaiwl iaghy cpl 3l Gas
apgi ol Blacal S0l canylo (pl Lol o

SLIETT

Jolite Jlosl ooy 5r 1y Gedod ol o
55 5 e 3 S A (slezdl il
Slallhe jolaiea a ) cn)ls 5 (gaJjss
Syl apy 4y ploc8l sl ol —waigs
)5 4y (g

3l Sy5e Sl 4 sl Bdos cnl o
Ba> sl w05 eoliiul (35,5 4, 8L
5 oS slm )l is il sla sl
a5 labad 5l golas Tl o oolil oleands
Sde 4y gy 0abdi8 3 Llai o Cas,lo s gl
oS il azyo - glos j5 5,8 50 55, Y- F
snap freezing cogs o ol 4 Bl3S
8 Byges,0il slad,b o cabanys sladiges
Y Sow @ Ltdeg.oJ 69L> LgLQgéJ.Lé O M)f
Sowe Cplilae wiad eols )18 bl O3l o addo
50 4B D Sas a9 zls Ol sl basgal
e il i pplizeds elles Jloi Jolons
ale ol 4_{Lm435.o.$ 0,Lg Lpwrus g 23,5 I3
A0 O -V ogas> ag, ol aS wal Jaiie
a3l sdigal al> 1o ol plodl jlam ol 1SS
1%) Sodium Dodecyl Sulfate Jol>o ;o oo
O e 50 ABlA8 el Y oo 40 (SDS

5 Fol— Lol o Ao 79, > jslaiea,

http://rjms.iums.ac.ir


http://www.sid.ir

S8 colawls 50 DUNCAN g, calies sla g,
RIS

aisly

lasges (g5lwoslel g (095 ug,Sun Slalllan
als Lid 1y oads oolel Cansylo 5l o Jolos Bd>
Jodome eadiplonil Clalllas 4y azgi b () JS2)
905, Bdx> |, céb sl Jolw L5 (SDS1%)
a5 b Jekw 2,8 S5l Sl ) 59
el 59555 SN (LS 5] s
S 5 ol 5 a1l 6,85 (YR) ol IS8
CiS by Jsb 5o 0ad (alo) Jske Sy ls o
(AB,C.D.EFY Js_) ailaile 3L JL
ATE) (¢ JS)

LS L Sl sselicusa mbs
Los g b Johow i )o Iy ool oo).»)lfd., Y

{BOX 2lsiiS ) (s aiged) (35 Jslw 51 2ms (B

2 ’
"\! I al
£ ?" "" f*
".

v"’\

OHen 9 (655 lale AL

Jodowe J 2o 4 lrasged s i sl
s -2 el Jame o) Ballae (8L 5Ly
Sla el ( Jokw sla s, osalive g
(= 59—l = pedanS gilan) dlox 5l oL
S 9 OebS ilas - by Sy - (i 4l
Olympus, Japan:) s,s— —sS—wgy, e Lo
(Germany Leo-910) 4,251 4 (IX700
A5 edwlie (SEM)
S9-5 Oliee ()2 St 16)le] Wlalllas
942y g 4o Syl 4 oletdl sla sl
5 (SPSS) (s,Lal 15 8ls 5 5l ools (o Lel o
)|Q5_A.: 9 A eoleiwl (ANOVA) wb)‘g )a.]lj
W, vy (EXCel) l58le 5 5l oolawl Ly
Oy )|o‘_,’_;.s.a WS ol G uized

B}\ = «%:rg_

,/b"’ L\

(BOX LasS)5) (U8 wiged) 205 ok 51 U8 (A ) 8L (58 Sn poglai =) JSC

(BAOX LS, ) catS 5l o ooxin 5y (A 1S ) Lo cilisze (slajgy oy o odlol )l 53 SVl g 5N (claars, ),.4'» odalin -V S5

S ) ey o2y g S oy (E
4.:&..._»\/|5‘_5_>‘&_>)

http://rjms.iums.ac.ir

(A0X oS 32) €S 5l ey sz 393 (D (BOX (2boiiS)3) a8l g w338 3 (C (A0X) s

s OIS (sl (6520l ol 50 Sy = i) (530815 (20X (M35 3e) S gl (o 355 (F

35 e o3 9,
(40X sles 5y 3)

g oo 043 Ja ) )

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sid.ir

AN ey el Olgie a4 ol GBS g 4 00 2l Jsbe (WS Lo

G ol dils g Coun)b CusBgo (A SEM g 58 GigSng ,Sn jl odlitl b (565,53 &y 00 (o) gk il jl oalcanday yglas -V S
w\/lgu))df loais, b ol yon ol b.)‘.al szuw.;)la S92 a;Lw(B C wusla.m).) 503 4

I o w2 9 3 Syl o a el Sl ool sla gl ©plae odaliie § )SoaSs ay G Sl g il Cosdga (A Y S
o s L jilb als )3 olaziodly (elo ol 385 5 (6 uSals (B (AOX (slas o, 3:) (titd o Jolos & palgio odimd st 5o,8 (sla jilé)css
s S (600l S5 (20X LSy ) 0l oo Camanld 4 03,8 D95 oletwdl (slaJoles
Dga .,\_ui.’ Iy Cawylo
$9) = o Cmmaylo (SN P (o 2
Sl 51 cwyp jekaieds 1 g losiwdl s Joluw
@l sladolw L8, (655 1 ) Sl
50 LoDl 8l 5 g ylo ol ol sladiges

ladslo nled g prds MAQL»» Lo il -0 JSs
sl e gy el a5l ol 9 S i 020350 (e ey o,

sl Ko 651K, (100X LS 5) S8 asllas 0,50 S 5 ﬁl 9 ﬂ,z...,
‘g.,...S |)9)Gul.é‘.uwdf ‘U‘"”‘\SQ‘QUL‘“”
Lg]d._wb LgL(bL PN a)é J'Z ":3 9 oo; u).‘>l.ero
3g8 s Jolw ogdleay taiiwn Couj,y bB Cans)ls
a5 039 Sled atgS o W8 59, cnl j3 05,

ool (ool dluss 3945 o uPL@(o odalio —F S . L. .
4 L | n u_u;.g)b)éJl_xBﬁ.CM_Jb)éjLsB)_SJLm
S ) oy @235 gy g3 G 4y b Jol . aS | ) ¢ N . Lia
He) sl Sl 531555 (40X (iS55 SIS S o w09 595 50V JS2) 3o oam
WA Lgo (\FF o5l OYY 055 15y 1Saisja gl alan http://rjms.iums.ac.ir


http://www.sid.ir

' e A A ‘.

\

55 Wlgi oo o e aF 5,8 snalie e s
el Geizmen a2l Jolw S0 g (L
A oyle oglay |8 slajg, 4 Cod Cannls
S0 48 0 05T pie Sl ylg5 oo a5 (5 ek
wlgi oo el pl a8 4R JS2) o5 samline |,
DL slaa s, el il bl 4 Yo
Db S ls 5 595 cnl yo

SLpjg, S g0 03 logei j0 4 jeblen
s s eS slaJol s Sloas o YO 4 ol ¥
Yoog)le o slojg,y (o 00,5 358 Counylo
I as AJ;QLQ.% g;ﬂ .é)b.; S¢>g cﬁbl:’.)‘ ugl.m
3985 (e (ryidien oS g0 00mlie 5 jloge0
Sog—ed) el iS5l Gy 92035k 55, 4 bog e
.(

http://rjms.iums.ac.ir

OH)en g (6,55 lale

23 (Aupmily jg) dige 5 an) 8l (g3 Goye ) parbisn sladshs & (alotadly slasbo jlos saalio -V JS3

(H-E) cnig oS gilon (5306155, (LOOX)

e ol s (iald (iS5l Ly piean G953 Cannyhd (IS les —A S5

Ol glo
ol

2/

."!

(H-E) njgl = oS gilon

ool Jloizl nled g puadi 3585 5 0gdle
0,198 )3 (Fawgegy sl Jolw 4 aloidly
w5l 55, 5 B JSE) o5 sanbie b gl
Ay B olidl ssmlice poogdle S 5l u
o gleial slaolw &2 lge Glie o
C)—.’-‘ )" ol Lg)_:f)lj.'é (F JS%) C,_w.g)‘.)
ol Gl pled g (G55 B9, o)l 5o ol
S 39 posbisasl sla sl 4 o Jolw
Sl 31 G oo 595 50 (Y JSS) 0l cdmline
o Lol (aletadly slashe & prles 5 395 3,
Casls aalol @a35Ly g, oy e 28 (s
ool g ol il Slalllas gl (A JSCE)
Pl s 9 iy § piy 5153, 40 ol Zuwoay
Cond b Jolw dlass a5 0l aseine iS5 e
oSl S w3 3 slagg; @
P el Gl (B 4 &S (5 9k a4 aidly

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sid.ir

ey el Olgie a4 ol GBS g 4 00 2l Jsbe (WS Lo

- 90
80.83
— - 80
— L 70
BN S S S 5
BN N — :i)‘
q
- a0 2 Series]
é\ eries
24,17 L 30
19.67 20 2
L —le I L 20
8.33
—3B3 [ o - 10
Lo
Yedsy Yo sy Yelsy Y84y Vedsy Q)8

A3 oo oLt ) 398 Gljee (e pl (g gy et Sl ilisee (5lajgy )3 Cannyld (19,3 4 03) 3985 (slaJol s (1SSle (slaloe jlg905 ) g
A gy ol ol dm o351 o, Sl eriee Wlged )3 4 jeblan amd o GLES Gyl (4900 4 1) o Jghs 365 (e oy @235 Sy (e

Kl gtin] 5 gyt b 5 gy ol
o ol slodsbos a8 a2l o
Lol b an (53 «Sgaiel wle 5l ens
sbe Sy adlgi oo ploind e b )2
Lgl.ibﬁ;_m..:)b ale el Lgl.(bg;._m.ub S9y
58 oolawl (gl T a1y By ,aé ooisS adgs
255 Sl 5 TaST5 ool jole (slowaits e
oS 1o soly ole sla adi jo oolaiwl cys
solawl jo Iy ol cuddge ol Cladss il
oaly Hlid codds cwdige glsp slaal, SoLS
in Luls g0 ,0 50 Ko Sldllae 6,5 ol
i 45 Sl odplesil Vivo and in vitro
SY 0 edd S a; (i sl obe (g
&Yl 4l Gla sl a1 (hel5SLS 3D
S0 ogdledy o o i s o
Sca)ls 3 Ghse it (i sla ol
slo,gSt Jod 5l lise slojagnl b (o5 5
Sl—ogas ;3 Sgldi el (Sdlg b 0l
S Gsb it b e 5 g 5l g 0,
S99 9=ty sle sl culin 5 polais]
a5 sl fol (60 2)LS ol S (Ko

WA Lgo (\FF o5l OYY 055 15y 1Saisja gl alan

Gl 03lps yials

G Al g Sy

Obeyd D9 S92y S be 5l (5 ke 05554
5 o Plel &jgmots 5 Sl oule S
Nigb oo ey yo el aS oud Jludy (gete
o, L ohlors cnl 5l (5l (sl Ll gy
Jleixl 70 Loyt a5 wole oo SL0 Slojo
S Cwl Jw cpaiz 0,0 04 > g S idge
S S9rte sloaine; )o (6 ks Sliyloj]
S sLaglen lm Sleys Joily 5 4,
Ll oS WS e olpring Sldllas .l ouls el
5 olan! sla sl ) oslitul ( Sloys Jsla
Hb lacdl jlond grie gobts la ol
5= ol 45 09 lsael (5 (o0l by oss
5 e Sl Sl Jeily lyieas b Jobos
Sl (b e plyiean 5 4y 8L e
S A Soop gl ean ] jo cdl pl cwaigs
APY-YD) s,

Slapimen lwlid (g, 2l liies
Sy Sl S i 5 s T S
eX VIVO4 in VIVO Lal, & j0 505,85 4, cdl
Ay, So oladss ol .ccwl 00, S g S8
Lol end g e 5 Sy y0 (ol

http://rjms.iums.ac.ir


http://www.sid.ir

Ol 5 =205 Jobos 5o Lol (L5 L aba,
s Lasia (V) 35,5 5,155 Céb 4 ol
Sy )5 LSis U mg pw olozil a57 ol
an 9 00,500 Jobw sl o 58 coge (o
ey L Lol caiS 0 oS ooy el ail 8
awd] slozml 4 Cos Jlpll 00,5 o il
Sl 5o sansl 51 (SDS) Slalgus Jowsgs
Oiig s p0gad 0,05b0 slie Pl b 0o )5 o
Gl als g el (mloj Jobw oz ge
(V) 00,5 o Conn)lo Wi 5l o So5gi0n)
sl sl (B slaghs) 5 ool cal o
sl by, Jolss a5 ol oolatwl 4, <l gl
O3l 50 ag Sl Wit | olazgl ¢ S5
S odgb tJold olerd lo hgy9 mle
Ol s Sladllas zmlos 4y ax g5 b .0g SDS
el crge Col (San o5 Jskes (b,
Ll o ol (e g 0l oad by Sl
Cdl oSl cde @ 00 )T cwyp 380 Dladllas
OIS laaissy 5l g0l Jlaws polie slls @,y
Ay ol g bl e Sl glaais, oV g )
(YY) 2o oo JoSis 1) cangylo Lol w.'z, o
Solw la s, o IS (S5 as bl 5l
slecus)lo Ll o, ol 5l ol oo J5—
—obaisl g il (slas el S5, b ooianys
9 il S 9 S — gl Jo
S8 aslllae 5,50 (SEM) (59 Sl 0 5Sasg Se
5 OIS laa i, a S ol lid Slalllas
OSen 9= g Silonile Bl ol b Syl
Los il b Jslo g9, oW @l glls ol
o o985 > 4y S8l ol e ls ol
L) 05 IS Slsle (glwoolel Jolpe
S =S58 5ol SO ClldS Sl o > g 0090
acdl oals oo 5l o)1 e le csS b o

http://rjms.iums.ac.ir

O 5 6,5 plale

A o 9 Sl il S 5 S el
Sllllas (sl b gy e (K5 L e S
500 g seuilie sl Jolow a5 o, 5 LI
59 "\—""5"cs° Lgol_:.:.g LQLQJ}l_w 6L®W” EPT
(YF-YY) Wy & oola W EX ViV Ll i
0599 9 el (il Jomnily jledl (pwsipe
RS0 B gy CL Wg sl g0
bl Al S8l iy Coige jglitany
505, 5 53, al,5 0} yrge Lone b 4l
25 el ands job 4 ] 5o Jobo codlad
s Jb )| oolaz_l °}5)—4| J_QJQ ol A
S Lo o j0 8l (pwidige jo (2
ol s slozdl (VF) ol a8l £l
le G o (L slagn Kl plgiear (YL
= ey 090 g0y Sl jo alie
St (b jled S Vgere (ornb (i
ety 22375 5 ol B ls 5l b b

g a2 yuals |, L@QT | SRS ONY IR VL g 272
slo by, DS sl il 1, &8l (o oman
48,5 )8 wyp )50 jelate (pl 4 calize
153 Jl il sy, oo o
odd ;S0 Lo e Blaal 4 aS cul b,
ol slogaly (g ol 5l eslitul b e
s Codlo b (g3lg0 (rizmen 5 il ials
9 ok S5 (6l oS Wgd oo bl (b
OF) siis cnlio cél cwage loo )l
i 2l ozl b s 8 G335 g ool 5o
ol ploord 5 (Seid laghs, 5l eslaal b
Sz )l Slgieas o1 51 e 03503 15
15 5 oS ooliil Slezadl (gla sk cuiS
ol S8l Calize la by, SWS 4 oLl
bl sla sl Jlwial a3,
slo by, oS )8 aslae g sﬁ*’)ﬁ%ﬁf
5558550 adl ECM 1 sl (s sLsolo]
o3lasl L 1y oy lo Sl slo 555 5 glam
3 5> (FY) s 0 18 50 cow

=135 Job sl o9 b 9 SDS l clalllas

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sid.ir

ryd eyl g a O G g 4y oad () Jsbe oS 5e

aS ol lis 0 Slsllas g asllas oyl
ot 583 53y 5 (1)) i al b Lo Jols i
LSJL"'O‘)"l’Q;jw ‘05.QJJJ05)LCLQWM5)‘
2 Segery sldoke 4 oletdl sl sl
O (20,5 odalin |, Lo Jg59l o lgo
aS el oadplol aiey ol jo alive Slallas
a Sl ales 5l il co Lot opl ol b aliv
g Ly ataly o la MYV Lo o
ol ol pll Wlle (0 dawgs il il
gl e sl ole Jeke asllas
aooly criS LYy sle Sws gy0 g wis S
sle Lalo alie b Jolw ol a5 ol conliv
45 058,S i ]y SilSE e ) o (5,2l
Iy oS pile = Johw blie Joe coonl olioles]
bl 5o ;500 Gilejl S (b V0,5 (g,
ool eSSV sle oo o e Jolw ailine
usLQ.: w‘ L’ Al odud Lﬁbw.u}nj.a.: ).’l.oa 9 53
ECM sla(nyn ciS Lasme 4y )b cnl &5
plod Loy ol 45 wo )5 adlal |, ol
08 05 oo sty 5 Solon |y lougosiy
=l Sy el it 0 cnas i S
al> o SO wa §gye oSl ol o e lo
Sl orizmen el o35 el sl s jo Sl
sle azmog> JSCiS o glacdl S
cAllas (ol @ a4z bl (559,80 oz So>
INVIVO oladllae jo 4y o ylo 5l oolainl (ol
P S Sla amdy> oSS o) p sy >
5k Sles il oo Jlo 5% 5 Slsl B Caeal 5]
Wl osls lis woo3ly 39, 0 8L ablie jo a5
Ca)d 53 09290 (o Bs,e Ll s 4
50 Sog 4l il oyl o)l 4o g9 00,5 d4i5
G )0 €95 0 il Lo g Nillesen  lalas
A g9 OIS Sl Soliie S 5 L
as VEGF sFGF wb) la g5l 5 U )sllen
aools las lay T .aie) Qg &, o g g 8,5
30 dgs by S g0 o glls aS cals ol o

WA Lgo (\FF o5l OYY 055 15y 1Saisja gl alan

Jiael |, 35 Ll &l 51 ely ] opl Jlooall
Sosb pled g iS5 Dy2les cge g Widged
Opmed AS00,S dlol> canls o oledl
2 e 290955 (T2 5l 48 oY
Dzlen 50 (oot GBS abb o0 a0l slas
SV S5 $lp by Olpiedr g WS (oo
A_J)?Le(o 3o S uS.o.A o cd.;»))f &° oolazul
Ll 1 (s o 4 ooleadly (sl Joles
A_A_‘J)S Sy LS’LD ) (\\‘Y\) ML’ ods.oi
2l wdige sloo )5 ;s ECM 3l ot e
Glacels il S 5 0S50 ool
0392 shoe 5 )l la g ol (S
ol Tl S le Sl st Slacann s

Sl o Iy (Gt g Ayl |, 5
Ll Sed eLdas o V¥ Jlu o ol
CoS g Sl oolaiwl boasy jo plais )57 \leus
eizen g (Sladl g (So JLbiswl slaJsla
Ol (gonds g gionl 9 HE (slagg 500l S,
69_5.; CA_w.g)L) 0900 9 C.b.u L L@Jsl.u L)"‘ aSals
el Nidg 03,5 ;355 g 0D &y E9y g 03,5
sloculo 135 4w 10 (6,500 Slalhas
5 b el b Joho 22355 liee 55, 50 S
Slaisdn SIS @S e ot o alllas ]
SYL e a5 Wl colaiul 0y slo Joles
aS o ool s sl 1 egdle il suline

cezge HPLS 3l sodngd (gamdw Sl
ol sl ol o Jbw , aS5 iy 8l

http://rjms.iums.ac.ir


http://www.sid.ir

oy ol Jslw )l S le o5 il
OlsSise alnbes wloo Sl S L
2 Sz Jobow 0925 &5 S8 A iz
2SS Sl e el (o g iy 9 S sl
A SO Glgreds a5 il cans o o agg, ol
oot ool & lge aile 5 005 Joe S
St )0 0 Jolws 05 Jalge 5o 5l .cul
S o Jolge 5l 831 Joke Spe (g0
55 o Jsk YL o515 & lyoe Jsbo
oloul waeiS leg oais S bl o 8l
SelSe plSinl jo s g WS Sle yo  Sxasl
.0)5 o)l.;;‘:| oY UT

Yool oleiadl slo ol sy oo a5
SeeS a1y b Jokw pl les co ol by caien
Sl oo Caow 4 plod 4 il S Jolse
S2gim =l s (A +) vgad Colan olgds
odd =10y Jolow Cnnylo S as ol lias
S S Yl s s oo Lo ol oo
Slaslg oo Jolow il S5 5l Slacnon
0d o) Jokow d 09l ags A, 3L
LS g poandl (S dbozr 3985 (D y2lee o
LQ‘)—’ MJ‘Q g_i_: u‘ﬁ.\.cds_’a o.)/,j p.(b‘)_% ‘)
S e a4 ogh eolaiul 4y b cwaige
Gk T oSSl Gy i (e
S olsieds ailg o a5 diws (golse alex
WSL’ ‘_s_m..\.-.e‘.o )9 (T3 O yg—ody (G
g oolazl

JolS j5b a4 558 lazdly (sl sk oSal
Laol sple localld g wloois Cogh s
5l ol bl Lol cocs 09, oS 5k
3 o= sleel) Siduaal Gl sl iags
Comols b plaJolow ool zl vl as;
3 Olse a5 ce¥ly (nled slocell 5 g0l
azmilbix 0,5 soliiwl Sloys Jokw gz oyl
O obml yo k3o slag) g el plsn

http://rjms.iums.ac.ir

O 5 6,5 plale

S sl axde> Wis 3l G adsl o,
05 JSiS 6y

Sl @Yl polde gl a4, asl e azg b
PLS ool adlllae 5 5 el s £33 DI
Awgy ;o Sloaas (il g cwl Lol s> ) g4
A, Syl o ol S eamlin o)l oIy S,
Rl )3 Geizren (V1)) 99— )Ll 51 90
1 piact slo ol 0 bzl sloJoLs
o= @leidl sladshe &5 2iS Glet wls
Ty 39 L e ey )0 (8,5 I,
= FLbigasl o) g5l ol ole,eisls
Al 4Bl ik oy S, a0 (VEGF)
sl iS5 S = L VEGF (518
S8 2 lasho (poplosle 9 & plos (JLbigul
S oo Ll (2l S5 o oS il
oolie] Cnylo 45 8,5 A Ol9es onlpl
sl dsle nles sl s 59, cnl Ho anuiles oas
e 9 95 (JLbigusl sl Jobo 4y (olocadl
S S (V) S @l 1) 2l S5 6l s
Sloaity e U v sl Slaalej]
aloz 5l ol plowl (Joko slo)l3) (59, 2 O
g Helary a5 o (glaalllae ol colesl o
PV Jlw o ool L3, o)l (il S
dsls plosl SIS gl

OPLS o515 olpee 45 ol i o] bl
Jisglprean el 38 56 Joko (gla)ls
Cdlig rd O p2les Wi o NS VL 515
ol ,LSen g ROdrigues yoowes aiS e |) o
331y b slaJol Y1+ s
Lyl b o cvwg ool gloy Jobo slacaw )l
Sy 9 5355 cajeh g wiols cuts oSyl
—or ol cnl o 1y b cedls et 6
5 Lo s cdlog o 45 ol i gl wis,S
b otz el 1y omalie Ll 33, 1 F
o=l @b O)) wSg Dl e 5l 5o w98 5
= O 015 e & 08 et Sliules]
el it ol o ] ke sl
aS oil ol bl 4 ally o cdls pl oS
doe St e S lyea U glaand
S i ) s 2y 08 o 5 5 e

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sid.ir

ryd eyl g a O G g 4y oad () Jsbe oS 5e

830.

8. Cukierman E, Pankov R, Yamada KM. Cell
interactions with three-dimensional matrices. Curr
Opin Cell Biol; 2002.14(5):633-9.

9. Mahdavi-Shahri N, Kheirabadi F, Babaie M, S.
Sadeghie F, Azarniya M. The Ultera [Structure
Study of Blastema in Pinna Tissues of Rabbits with
Transmission Electron Microscope.] Journal of
Biological Science; 2008.8:993-1000. (Persian)

10. Mahdavi-shahri  N. [Geometrical and
histological model foe mammalian wound repair
and regeneration. Journal of Wound Repair and
Regeneration]; 2003. 11: 513-526. (Persian).

11. Suh HN, Han HJ, et al. Collagen | regulates
the self-renewal of mouse embryonic stem cells
through o2p1 integrin- and DDR1-dependent Bmi-
1. Journal of cellular physiology; 2011.12:3422-
3432.

12. Freed LE, Vunjak- Novakovic G, Biran RJ.
Biodegradable polymers caffords for tissue
engineering. Biotechnology; 1994. 12: 689-693.

13. Schmidt CE, Baier JM. Acellular vascular
tissue: natural biomaterials for tissue repair and
tissue engineering. Biomaterials; 2000. 21: 2215-
2231.

14. Lutolf MP, Hubbell JA. Synthetic
biomaterials as instructive extracellular
microenvironments  for morphogenesis in tissue
engineering. Nature  biotechnology;  2005.
23(1):47-55.

15. Cortilla J, Niles J, Vunto A, Bellter A, Pham
A, M. et al. Influence of Cellular Neural Lung
Matrix on Murine Embryonic Stem  Cell
Differentiation and Tissue Formation; Wound repair
and regeneration; 2010. 8:2565-2568.

16. Imai K, D’Armiento J. Activation of an
Embryonic  Gene  Product in  Pulmonary
Emphysema, CHEST; 2000. 117(5_suppl_1):229S.

17. Lu Q, Ganesan K, Simionescu DT, Narendra
R. Vyavahare. Novel porous aortic elastin and
collagen  scaffolds for tissue engineering,
Biomaterials; 2004. 25:5227-5237

18. Tsonis PA, Michael T. Role of Retinoic Acid
in Lens Regeneration. Developmental Dynamics;
2000. 219:588-593.

19. Song JJ, Ott HC. Organ engineering based on
dcellularized matrix scaffolds. Molecular medicine;
2011.17(8): 424-32

20. Gilbert TW, Sellaro TL, Badylak SF.
Decellularization  of  tissues and  organs.
Biomaterials; 2006. 27:3675-3683.

21. Ho H, Suh J, Na H. Laminin regulates
mouse embryonic stem cell migration: The
American Journal of Physiology; 2010. C:1159(11).

22. Piesch, P. The effect of heteropic musculature
on myogenesis during limb regeneration in
amblystoma larve. The Anatomical Record; 1961.
741: 295-303.

23. Pelosi A, Severginin P, Rocco PR. The

WA Lgo (\FF o5l OYY 055 15y 1Saisja gl alan

e Ol Wl 0,5 alalis ) ol ol
53 9] Cews an bl jo 1) peline Jolo
g @boly @b dsle iz glFl b anes
atoz 5l Lais lo 5l (o)l Lo (51—

2945 s0n] )5 S, slasslen
plasl b olos (oo 4 ol 55 L a ]l
DNA )Jl_si J—3 5l o= ooj.‘;_...f SlaIlas
SBi> g (=) sk (g p Cux b g s
oS e g Smals b Sl e (g
3 Caglie Jud 5l e s Sl sl (F3g
o=l @l sy Sy a jlad g mas pl
Stz Olos oo Ol = ogdls oy g
Sleidl slo Jslo s nled slo CollB o)
L sl Cewss ol anslio g ol sledokw L

ol 9y ol sledobe ciS 5l pol> g
3,5 oolaiwl Caus,lo

P g g0
S (90,8 slRES dgtns I by pas
248 ogi el ST 5 il e oils
9 Suis Wioges )b 1) Lo ragh cpl el Jsbo

e oo S0 08

&lw

1. Kleinman HK, Philp D, Hoffman MP. Role of
the extracellular matrix in  morphogenesis.
Biotechnology; 2003. 14:526-532.

2. AB Ennett, Mooney DJ. Tissue engineering
strategies for in vivo neovascularisation; Expert
Opin Biol Ther; 2002. 2(8):805-18.

3. Narita Y, Kagami H. Decellularized ureter for
tissue-engineered small-caliber vascular
graft.Artificial; 2008.11: 91-99

4. Suki B, Jason HT. Bates Extracellular matrix
mechanics in lung parechymal disease. Respiratory
Physiligy& Neobiology; 2008. 163: 33-34

5. Hilbert SL, Ferrans VJ, Jones M. Tissue-
derived  biomaterials and  their use in
cardiovasculaprosthetic divices. Med Prog Technol;
1988; 14: 115-163.

6. Cukierman E. Cell migration analysis within
fibroblast-derived 3D matrices. Methods of
Molecular Biology. 2005. 294: 79-93.

7. Maranto AR, Schoen FJ. Phosphatase enzyme
activity is retained in glutaraldehyde treated
bioprosthetic valves. ASAIO Trans. 1988 .34: 827-

http://rjms.iums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Kleinman%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=14580584
http://www.ncbi.nlm.nih.gov/pubmed/?term=Philp%20D%5BAuthor%5D&cauthor=true&cauthor_uid=14580584
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoffman%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=14580584
https://scholar.google.com/citations?user=ZflJqeUAAAAJ&hl=en&oi=sra
http://www.ncbi.nlm.nih.gov/pubmed/12517260
http://www.ncbi.nlm.nih.gov/pubmed/12517260
https://scholar.google.com/citations?user=8cetpGIAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uhH97lkAAAAJ&hl=en&oi=sra
javascript:void(0);
javascript:void(0);
https://catalog.lib.fit.edu/Summon/Search?type=Author&lookfor=Han%2C%20Ho%20Jae
https://catalog.lib.fit.edu/Summon/Search?type=Author&lookfor=Suh%2C%20Han%20Na
http://www.sid.ir

http://rjms.iums.ac.ir

O 5 6,5 plale

extracellular Matrix of the lung: Intensive care
medicine; 2007.2007 320-334.

24. Badylack SF. Xenogenetic extracellular matrix
as a scaffold for tissue reconstruction. Transparent
immunology; 2004. 12: 367-377.

25. Badylack SF. The extracellular matrix as a
scaffold for tissue reconstruction. Transplant
Immunology; 2002. 13: 377-383.

26-  Sirisattha S, Momose Y, Kitagawa E,
Iwahashi H. Toxicity of anionic detergent
determined by saccharomyces cerevisia microarray
analysis.Water res; 2004.38, 6170.

27. Even-Ram S, Yamada KM. Cell migration in
3D matrix. Cell Biology; 2005. 17: 524-532.

28.  Tsonis PA. Regenerative biology: the
emerging of tissue repaire and restoration.
Differentiation; 2002. 70: 397-4009.

29. Ulrich Martin, Methods for studying stem
cells: Adult stem cells for lung repair. Methods;
2008. 45: 121-132.

30. Lu L, Currier BL, Yaszemski MJ. Synthetic
bone substitutes. Current Opinion in Orthopedics;
2000. 11:P. 383-390.

31. Long L, Wu C, Pan L, Qi X, Hong T.
Preparation of heart valve scaffold and cell seeding.
Sheng WuYi, Xue Gong Cheng Xue Za Zhi. 2004.
21(4):610-623.26.

32. Komori T. A new in vitro model of cancer
invasion using alloderm a human cadaveric dermal
equivalent. Kobe J Med Sci; 2010. 55,106-115.

33. Sueblinvong V, Weiss DJ. Stem cells and cell
therapy approaches in lung biology and diseases.
Translational Research 2010.156:188-205.

34. Sueblinvong V, Weiss DJ. cell therapy
approaches for lung diseases: current status.
Pharmacology 2009; 9:268-273.

35. Song JJ, Ott HC. Organ engineering based on
decellularized matrix scaffolds. Molecular medicine
2011. 17(8): 424-32.

WAF o VP o5les oYY o)55 15y ySiisjs pglealan

[ww.SID.if


http://www.sciencedirect.com/science/journal/09663274
http://www.sciencedirect.com/science/journal/09663274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sirisattha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14630103
http://www.ncbi.nlm.nih.gov/pubmed/?term=Momose%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=14630103
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kitagawa%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14630103
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iwahashi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14630103
http://www.ncbi.nlm.nih.gov/pubmed/?term=Even-Ram%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16112853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=16112853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15357443
http://www.ncbi.nlm.nih.gov/pubmed/?term=Komori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20847598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sueblinvong%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20801416
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=20801416
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sueblinvong%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19349209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=19349209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=21514224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ott%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=21514224
http://www.sid.ir

Original Article http://rjms.iums.ac.ir

Decellularized matrix of lung tissues and its role as a scaffold in the
differentiation of blastema cells in vitro

*Mahan Takbiri, MSc, Developmental Biology, Department of Biology, Islamic Azad University,
Mashhad Branch, Iran (*Corresponding author). mt_takbiri@yahoo.com

Naser Mahdavi Shahri, PhD, Professor of Cytology and Histology, Department of Biology,
Ferdowsi University of Mashhad, Iran. Mahdavin@um.ac.ir

Javad Baharara, PhD, Associate Professor of Developmental Biology, Department of Biology,
Islamic Azad University, Mashhad Branch, Iran. baharara@yahoo.com

Abstract

Background: Increasing number of patients facing end-organ failure, as well as the
therapeutic challenges surrounding allotransplantation, has catalyzed the evolution of tissue
engineering and regenerative medicine. The successful recapitulation of development
requires choosing an ideal scaffold material as a mediator of biochemical and biophysical
signals. The extracellular matrix (ECM) functions as a scaffold for tissue morphogenesis and
provides cues for cell proliferation and differentiation. Rabbit decellularized lung tissue was
used for fabrication of scaffold.

Methods: In this experimental study, the fabrication of scaffold from rabbit lung tissue was
done via snap freezing method, use of sodium dodecyl sulfate (SDS) and cell bleaching.
Interactions between scaffold and blastema tissue were evaluated and scaffolds were placed
in blastema rings and stored in culture media for 30 days. Sampling of blastema and
scaffolding tissues was done for every five days.

Results: Histological and microscopic analysis confirmed the removal of cells from prepared
scaffolds and porosity was done for lung tissue scaffold. The penetration, proliferation and
differentiation of cells was also studied when blastema tissues were cultured on scaffold by
using different days

Conclusion: In this study, a three-dimensional natural scaffold was fabricated from lung
tissue using SDS treatment. The prepared scaffolds can have an inductive effect on the cell
behaviors such as migration, penetration, division, and probable differentiation. However,
further studies are necessary to demonstrate the identity and behavior of the cells and scaffold
characterization. It seems obtained scaffold after decellularization of lung tissue can be used
as suitable model for primary research in lung tissue engineering.

Keywords: Tissue engineering, Decellularization, Natural scaffold, Blastema tissue

Razi Journal of Medical Sciences  Vol. 22, No. 136, Sep-Oct 2015 157


http://www.sid.ir

