' (,ﬁmg')._\ s http://rjms.iums.ac.ir VAP 5 65 ¥ o led oYY 053 15jl) iySuisjas ogle alan '

ol o (50Lsy (s Jokuw uwlio 39 lod g wuld ) Jauzo Slows| (1 Blgi donns Lo
ki (g5 a0 G (Gl 27 2l ] e

Mahdieh.ghiasi@yahoo.com . ;! ¢o8 b sl (2D slea (5y5)bl loyd 38 50 gl (slaJshs olSiylol « J5Us0 Joho 25} (wlis )8z FUB 4y g
Ol qod b il IR Sl (g59)Lb loyd 350 ooy slb sk ol&tylojl (535S gm )l el S : Cpmas é.;.w e
Mohsen_sheikhhasan@yahoo.com

Taba_1359@yaho0.com . ;! (8 (o8 ksl (oKl dles (6)5,L5 slayd 38 0 codlits (slaJoho slKiiulo ] g55)g2 300 Lby) olis ) 1 08 SLbLD LS,

(s 02 5%) ()l o8 o8 liasl (IR sl (5),L6 (o) 5 50 csolis (gl Jghos olitislojl oSy Ayl yolis )8 2 p ST g U 5
naserkalhor@gmail.com

AF/YINO : s pd )b AVNYNY wcdl s &yl

bas

O ol (oo e ar (i pis Sy Jg Ceslond oaalie Bg il (laie a3 5l Gl slasbe 3525 iz 18R 9 dise
2 Lagl e (Jrato gas | (Bgpid sl iglaer polul 2 0d0s ooy Byt ol (uige ABIS )3 25 e 3 52 L Ul
sladslo gglaes p OV & g b bl sl 03 ] Solgil dige 5 ol SIS L o Cdn 1B (sl (55, olislojl Loons
Jodlisl wiBye (1l 3 pte Jolpe atox jlcnl ad)S )y 8 angivjge (Bypal ol Mg cax okt slasbe Sl ealial ¢S
il gn ookt csla Jsbo l3jled canlin Ll 5ty 8 e S0 (gl bl it odllash (st (Sl ol s canlin cslacnsyd
Cmlio bar e sloul j3 (PLGA) poly lactic-co-glycolic acid ¢ oLl § (FG) Fibrin glue o)l aw o8 obj)) 4 suios ol
B By eniilie (ol glashe A3)

LaJslo opl o <8l 5l andilie o3l slaJsho (gilulis g PLGA 5 @luill g FG o)l ds (gjlwodlel I Ly cdallla oyl )3 1) (W9
S90S S Gl oy dCunn)ls 9 p gk ple I dtin ¥ euBS Sl g 05 03l pleS g CulS Cann)ls s pl (59 2 4B Hoboay
byl pbol Real time PCR Lowgs by j1 G o 5

Dt D> by j503 @ Cnd Siifo)iS o) 3 1y ol VU o (peed o 0l (i ol 5l Jeols gl sy

L spbitody Jailono olaieds Ll 315 (o (e (o (sloansyd J o3itul o 5 & Sl gul5 & 5 L 106 e dosd
255 )18 ol 3)90 sare i b 9 €L qwige > x5 LI las el dness sl ondilie ol sl

wsosdilie (o3l sl sl PLGA ‘QL_»)”JT FG il wiige th)'s.\ﬁls

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

S93 ag o5 ) wge g La Sanocuwl o
LaJlo 5l Glaieaisls ogh g0 p3¥ By pad Wigwn
R U F | o Y C-YY PV SRRGIRA SR g e
}5».\_!.3@ 5 0dory slaaSlil w5 5l 9
[ oamscewl eodl 3 le 6lp Jske
L)l SO b a5l cwaige sloogas
A I CONIWE L B O [} ENRNSEIWI FSSp W O I b
25 oo 25 5 35 52 len ool @ ln Jsk

9 ) ol oo mas Cl 030l g ul, Colyd

SBorat Z8l 4 00ly Sloso g ool nre

e 50 45 Sanl (Mo (0 Figea I (S0 o
Slais, 3l Jlo cnl b ls 9525 soy95)]
J= cex ) b BB Jonily S8l ot
Ol (B ymat CBl (g5lusly 5 ISl (]
adg g >l pde (il cwaige (V) Wlosls
5 oddcmml Sbapll e 5 (6l o Glacdl,
Jolge cde b a8 ) s 3l lacand o5l
4 Bgpac (o sl oy il o @l
@Y Jeily ccnlin (2f5 55 plnil pae Lo
g S gy (=l 5l g 9l s vy (ol


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

wlﬁ ol sl Joko canlin plas g alsy Laizes ol SUlgs anslas

ok Gax S ple g 00,5 Lais ) 093 ab
§ )59 yad A5 S 5 o Sid |
A5A5 a2 g0 b o aiiie bogwsslS
=edl )l S Glgmean (PLGA) ol
LsLmC&mg)b Clw S LS)‘“-J" slssils
ool (8L gwirge slaiaghy 5o ks 95
).:J._: w)?u S ) )m.la u_i: PLGA .ol o0
S8 iy Sloogas 5 009 e S
o=l Ul ol b el oo 0l 1S5 el (g9l
ez Chl g gl el sy ey
@S a ol 50 @l P g ails sl o
(0) 923y (o0 D90
slacsls a5 cul g Sl b wluyll
0 8 pastie Slaogas g odwliwsd sloge
yg—a> 0 a8 S5l oo 0B, ol as culls 1y
el J5 Sl 4oy (udib 90 slopesls
golass jo oluil o Jslo ko) 5 cuss
odliv W?)o.S sl ol daz> 5l o Jolos 5
oSl Slol Cgllas sla Shig (F) ol 0als
03,5 Lgo Syl lgicas 1y oole ol 5l oolazul
29,5 sortilie soly sl Jolw (A-Y) ol
B cde a4 a S sin ol o ok
5 sele g (S5 pelsz azxgs 9 90 ] 0%
i ol 53 sl ool ) +) wilass 3
g 9—ed 9 9B Sl aS wii s g iz Lo
ciS o jo |y SYL olies 03 g ST
&S gz ol sla Jolo b anslie jo 5 ails
0as dgaze Loyl 0, )57 B Plee Lo @
CBl i 5O ylion Cleds (VYY)
Mgzl (B9 —ac sl ol joomon >
Uy U HENCPIN) NI
5 Comals sla ol o o8 Coaen (sl sk
cde 4. (VF-VF) al ple W SSL sl Jolw
e e ;S b Jobw cnl ohg sl LB

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

Bl cwdige 5 ool Slislejl jo ¢ Jl=asls (F
Gy Ao ol 5 (6ot nt ssliieds
9 @‘)U u‘u‘)_Sl yetaied el ool solazul
i sLacdl 5 Jsho i 3 Shec 3540
LS 5 el slacs s sl 4 5L o
Sl—ogas gl Jelw slocayls ail
o pAE 4 loT o lo oyl o> 5l a8 s
Gy Sl o s o) LB
Slosar (olol 4 sl pas s
wodhe gl 5 cmwlie Sl 5 (e
gl ools lsiedls &5 ol penly 5500 0,2
99 4m 05, 0 p)LS (Jolow Snls 4
gomaib egias g crmb slayerly 098
3ls 2Uls wbioe Jos )0 Cann)ld 2 05 o0
s5btets |y ool (Sl 5 (Sojglgm BT oS
e ar alb s (Jobe JL3; et 9 S5t
b prdas cib elss pelul p cenls yo
Ot San)ld iz g £98 Sl 09d oo
el Cal o aS g eba cul S5 i
ol Lpbas Cons)ls .00 )5 o oayocaw! il
Cel a Sl wps w053 4 |y b Jolo Jlail
Lo, JUisly 155 eyl oL
= 9 92l) sle  lie lge jLadil ( pliadion
S )9 () Slg—a 095 o0 Lo ok (sag Slge
Sl youls 0illes oo ey jlo Cle Cp colail
s (Fibrin glue) o 15 o )b H92ren (onb
o Omrer S sla el Ly L3l
poly(lactic-co-) su—wl S_JSOW S5V
Sl Jlo iz asil (PLGA) ((glycolic acid
La 590w 5l oolaw! die) jo ldgaiedaddle aS
Sl (i Sl 0 Cm)s Sy lsrea
2 Ladis a0 LS 5l (S o)ls 052
2 58 Gt 9 ) LS aBlise ot SO
(o3=b sl ol aiilen (age slaais;
oolaiwl Cgz .l ) oo g Clac! (guysi )]
Saliss o Bl Coyls plgisay S5 1 e
Sral Jols ol ol 8 Sk | laons
Oygmodn S8l g (Jolw ol (o2l Gl
Lo S e oy 53,5 oyl cogllas

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

[ERPRUELTVFNVEUWE SIS UHt) L - P VIR L S T- 9 N oW
Do0,S g L S 5e, Ve e sl cuis
o jloly al>ye ay Gud a5 5l Lo Jgl
o.:o)f oolal oolazul ) MBL JLM‘
Silw 03lol) ¢S (3 s (55l o0bof
5 doiie 031 (Slowsdly 109 5 9 (5o e
et a2 o Jl plesle I 05ek
paedS Y 0 il 4 desmio 03U slendly
3 el SO Sus 4 g ol adlsl ligSolS
A28 Ve Dl A L g s34z 0 YV gloo
al> o j0 0l e yile 4ads o o0 YY .o L
5 B3> ol sy Jsdome oyl 5l ey amy
5 O35t 00 (g5lslaz Gl (g,
Jobw S cpz ool gl p dol> png
sladslw il g liie e 4y 0,5 oolel
2 Job 0V 7 Sl b oz 5 Bt ol
Jslome Sjgmod Grreg i 210 )0 (o (o 2
30 g a0 5 aslsl Loyl an 5e0 18 g 00l o
J2s jo ol 8 il az 0 YV leos jo cules
5 (123 Csb, 970 CO2 caz,0 YY) 5Ll
DMEM-high (g3l > —olais] b >0 ,o
—d (ol 0, 5, e B+ ol ,an 4 glucose
- el el 1 ¢ a8 ¥ o]
e 00 (gLl ;S Vgegils Ve e poilu
B sl oy mog—ddl ) (slp S
= Y el Seilgind ) (el S S
JEN N XL NN
8,8 108 59, VF e & TGF-B3 0, 651
L3 ol PLGA G ylo 3w oobe!
O g 00l > hie IS 0 7.0 PLGA
B, b S 9,0 g ead aslsl ] 4 NACL
S sheo 7yl g pie (oo Vel 1L (Sendly
39 0l il a0 -V gleo o g al aisy
59, ¥ Ooe Ay ol desmie (6 peudy Cannylo 0l
S L s eols giitad e JLgs ol o
Sloolwl b digad ¢ o 098,15 ol 5l S
slasbns a5 il UV 5 7Y+ S
po— Sl ad> o )3 Glodl (ponidlie ol
JUEST 5l Gy 9 00 5o il g oD dienn 5

http://rjms.iums.ac.ir

Olfes 5 SLS 40es @

5 e 0 Lol (nl 5l (oo i oo g 2L
G5zt (Sedn b slocal 5 plail (g5lujl
e gl lrial (lats slocdypad ol
ool sl gl oS s I ol slaislews 5
oo olay sladshe (FY-VV) 055 o
L @Stz Jlmw Sl opz 5l oad Gt
QLS S8l (pwiiges dine) 40 Bgpat 4 pled o
ol g aslllas cpl o (YV-YY o YY) wilools
Syl aw SUly Sluglie ol anas
By ymad dy pled g by ol anee; jo it
7 ) e el g3l slaslw

2310

SLETY

sl SySlS S SSY Ly (3o () o
5| Jskow ciS g DMEM Lo 5 0+ /0
5 AlagS iz iy 2D )l P LS <550
S % 3l penicillin-streptomycin 59 o]
A 6l > Gibeo

ol gla el jlwl 9 jlwlox
o=l 0 ety S35l B (ool e
ol sladob il sl asdla
LF>‘)? )| oJ_ATC/._wot-\_g <z usb sw‘).o
Sigar sl 3l 509058 oy 30 S Ly
Olimwjlow 5l o, 5 ol a0 ¥ gles o 570
b gastnd )b iz 5l oy g Jie olRaalejl @
b Szs8 clabad 4 (65592 528 0 o 5 PBS
iy (ool (ol sl sk L 0l
gl e Sl LU o 5T L e
P S e el il &S Ojeo nl 4y S
5 8Ll BT @ U 03 05 (oo V.0 (27
a0 VY glos oasdof U YO Sus 4
d oyl Sood g 0 sl ol S il
G848 0 ;90 YA Cepw Laads Ve Gos
CeiS b 5o (Jolu ) Cales jo g aid s
e S s ] s> DMEM
Sl 4y /) FBS g yannslogiy yiaollyabons
YV ,elasSl yo g s Jobow CuiS (pguascs
120 cosb,  CO2 7.0 (gol> ol 5 il a0
(eelw Y 38 5l e Sad ools 1,8

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

@wlﬁ ol sl Joko canlin plas g alsy Laizes ol SUlgs anslas

70 CO2 4ol 5 colw a0 YV sloo L 9505l
oo 59, V-V ;2 5 (5500055 55, VF Sae
3 9 Lo Ca)ls (59, » o sl cudS 5l 59, 1Y
e 8 s0nbeg p podl S e (s0-05Y-
F ol e ol adlol b ey jlo 4y (o Lslp )5
e (60 =) (oo e ¢y gl sSSl el
IR =) B W N E -SSP VRN VO V-1 W)
Gy oz Glie Gyl jo dads Ve s
by yagls OV zoe Job )3 Censlof Job
A (S o3l Hauy ol g S oSl

bwg Suifgyams b o) ol oy
RNA sle aigei olos lotl :Real time PCR
72 51 S90S aled 5l 5o, Vs8I g
Al gy Al je b an by culs l plas
9 W) w;?u é.:Lo 0)5)"“‘" J?L) 4590 > Cz...w..g)ld
C S 5l eolax L RNA
Josdl )i s 5L 5 AccuZol ™ (bioNEER)
S 5l eolaz JL— cDNA 4, RNA
G—b g AccPower®RT Premix (bioNEER)
Real-time .zé 00 slodl a by o Jasdlygins
SYBRGreen PCR Master ;| solewl L PCR
Rotor-Gene™ 6000 s Mix (Amplicon)

Sy (59, = e Cmld )0 (led lamo any
o sheal Jolos V) +7 Jglu arusls L PLGA
sles ;0 55, VF a4y Coled po aaidly lacl
YV) eSSl J 2l jo o, 5 il a0 YV
Ly >e ,0 9 (129 Cgb, 5 7.0 CO2 >0
_ 8,5 )58 6}:’.}«’"
e ol iolas J1 cwnylo (g 5lw ookl
4 pros SIS 2l Jee <1NO o (VY Sl
b Gk 5l g g 00Ty (ygpmailisges I
ol ol slo Joho o oyl

o oD i 55l G Tkl (02 5l e
5o il 4ads 0 je0 VFee s asdo A Cus
| 4 g_:l__u)ﬂ Js_l?t.o B o)L_.gs\) 9 00—
Jodome 4 o diges caalsl o owelye ygumiliwgus
asils .o ools 1,8 5U1 gloyo yo asdo VO Suw
5 s S8 Ly gins 5l ey Slogll gla
3 39, V¥ o 4 gl e ;o DMEM
s, S 1,8 CO2 7.0 a0 VY oo
il Jolo (ool zo g0l ool 3 lod
ol sl sl 1 B9 ymas b @ (22
las cus B,k S 5l 0,8 A 5 5l eolaiul
09 Ll dazme geiliasges 3l gy g 00
DMEM- S 5 L GBgad spled cuiS o
= Oyt ol =yl gl ol a2 4y High Glucose
= 055955 B sl Sdgid 1 e 85 S

boyerlyy JIg ) o

soalp pb (' =) Js
L ey o33 F ol TTGTACAGACATGACAAGAGGC
T eg o335 R mly CTCTACCTGGGTACTACCCA
51 F oyl CAGAGTGAAATCCACCAAGT
S0, F il TGTCCGTGGACAAACAGGTA
Sox9 F ,al, TACGACTACACGCACCACCA
Sox9 R ,al,s TTAGGATCATCTGCGCCATC
11 g5 o35 F ol ACACAGCGCCTTGAGAAGAG
1 g5 o5 R ol TTCTACGGTCTCCCCAGAGA

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Ll Bt (ootilie o3kt gl Jsho -V S0
sl yd & a5l

As0,8 sarlin slais (L8 CoSwg S lawgs
L 551 sl sha o Sl 5o (0 JS0)
Sl el caws oyl slaws o a3l o,
[ Joles Y x\ T slaes (Sypat ples anl b gg
el o 59, o sl yo ) (e
CiS gpled lae j0 9 28,8 18 laaw)lo
by Bgyal 4 ol b Jske e i
Ol &5 Ojyg0 (pay .l o6 Real-time PCR
0,5 (s 59y VF 5l e 4l les sla sl
O Selo o snles la (5 Ol G i
I 55 o8 5 8T 55 ol i oualis 5i5
4 Somad PLGA 5 ol (n jd slocenyls o
09 o7 Ol G (sordilye (g0l by sk
ANOVA 5 ,Lal g, 5l eolal L )l

OBy ks @

Series software version 1.7.65(Corbett Life
sleslawl U La pasl 5y .8 50, slowl Science)
w5 (b e 55l e 6l Y el sl
2B 0y5e 0 dbige 5 I Beb 2 45
Slaud -V adul,odS 8 5 el
P o Olo w8 g5l Jloji U39 000
e sloes 274 Sl ool ol Ly o sl o5 5
IRV
3 le ool Jdow g 4z (gl cdnllae ol o
9 LSD sla cus g (VY a5es) SPSS 138l 6 55
sl ools coloi .a—i ol |l ANOVA
Sl Gl il &y gods aalllas (ol o sdwliawsa
(Slwbre golos o ud s (Sl
yobaie o e US| g ea (p<0.05)
IRV
3l ool Jodod g 35 (6l cardllas ol jo
s LSD sla s g (VY aus) SPSS 138l 5 5
Cewd 4 s ool olad .ol colaiu]l ANOVA
T e Bl ol &0 @ anlllas ol 4o ool
Sl t5‘°l PRSI W QL"‘ u_._i,l_,_‘,
yobaie Hlo ae WS lge 4y (p<0.05)
IRV

Lasy
o—iilie oy sl Jolow cadgl oS (o
L cadbgrmd @ el ol b oy 5l i
AN, Al akie gl atea b IS8 Seo

Chondrogenic MTT assay

25 *

*

*

2

15

1

0.5

Absorbance at 370nm (OD)

PLGA Fibrin glue

Algnate Control

Sl g gl pud sl Conyls 69y By pat & aiBlples o 5l Bibe eniilie o3l sla Joho MTT s, =V Jlages

http://rjms.iums.ac.ir

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

@W‘)‘ ol sl Joko canlin plas g alsy Laizes ol SUlgs anslas

collagen | s

350 sad

300 *
250

200

150

p O
0 =

Fibrin glue  PLGA Alginate  MSCs

150

100

S0
0 il

Fibrin glue  PLGA Alginate MSCs

collagen Il .
0.6

Fibrin glue  PLGA Alginate MSCs

Aggrecan
6000

*
*
5000
4000
3000
2000
1000
- H =

Fibrin glue  PLGA Alginate MSCs

QL.UJ’I 5 55 (pad (sl Cann)ld (59 AL s sl Jolu 3 ¥ 5V IS ¢ 15,5 SOX9 mRNA Ol =Y el

o l,l5 sla oy, 5l eoliiwl a4 5l 89 ,ad
bl e sl g, (F 9 V) ot e
=95 sl sla ol sl oslaiul » (e
o=l oy ol sl esdls Juwily a5 cul I8
30 o Jolge 51 (Gl 00505 ol Py
mlin Syl Ol (28l cwiige uBiBga
Stz gotbhe Lo sloul LUly a5 abl oo
Ao 4o bl ansl | sl pla g e Jokw o)
S 929 o g ad “"_—QL’ e 9590y
gy S i 928 a5 Jloasl g celin ol
S 5900 a8 Lad> ples anld Sl el b
FSTas ool Jdoan (F YA F) s,
SBorat pled jelaeds all o ol sla Joho
(5 syl (ygzmer) (olond slo,gS6
o=l 4SS (SelSw sl JUSw s L g
oola sl oo o I8 5L css |y b gl
oot 4y S (67005 Az gl Ao ;0 S (o0
s )0 5,50 Jelse (laieay S lo Slge
(5 VP Y) il onds sl ul, g ples
Grled cdls as o ool lis asllas oyl
Lngg‘;_w.g)‘.) 59 W‘).o LgbL:.:.g LngJ}Lw
Conylo Gl g abl co wglate alizee Sl
Lol S5 550 ol sla sl plad ail )8 po

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

LSD (Least g(analysis of variance)
&l (= B Significant Difference)
OIS (5 o Gl 20,5 2l 1) (p= 0.028)
Oa= 5 SO0X9 (g)lo,m ase s jeSa g1 g
) WS WO KPR 3t 3 s Ml}n
€98 NS 5 ol las |, (p<0.05) gl sme
9 95 cnyad po |y ol cn s G ST 4 I
ol i ol sl b ;o 1y lo o eSS
05 ol Ol o5 o 8 G lo o ol
ol slo Jolw jo g </0F-/TO I g5 o5
oS e YE oY oz ) Jols ceniilie
55 ot G s 50 G ST 5 le o S
wol— sl m‘_bl ) )0 g \YO/IAEOZNYIDY
Be OVANEYVVE > 5l Jols coniilye
oS o ed Celo o 1y Gl 0 i 50X9 (3

s YIAEYA/AY L ol PLGA

G5 Ams g Cxy
038 Ss5 5, Bl Ll Sy By aS LT )

2 el g i 093 Sl Sgame lgy (gl)ls
il 4y o)ly slacawl g3lwil cya ams

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

iy gl ) b o8 8
sl (o7 5l Frde (cortilie ol slaJobe
LS QL“’)—JSJ“’ oS5 yile S5 ladd il oy
Sl ) o s Sy cdled a sy s
— eyl =) Jlasl g (OY) o5le o
a5 wo,S S e sy 5l (B o)l S92
Y €55 O (b By pad CBL cwiige o
S e Sl adsl L sl (sl ok )
aS ol gl L3 Ol alas gl .(OY)
O 55 ol IS (srpesd A slaa o
Sl o Cod 5 omly ST Y g5
(il ol jo uioren (BT 4 F (F) w0y
or—lie ool sladshe o 1) e 5l
590 (S (FY) ol las flgsasl jse 5l ol
olsear o1 5l Bz ol )0 457 (Jig 000 Slge |
IS eb 4ol o Slo T o eolatwl Cun)ls
S ) ua‘? 9 0L J.aiud ).n.\.s)lf)t.u M
slocrus)ls 4 a1y (ol ool 358 Sl
Solore 5 S8 (b olge (ol ijle (i 000
3o &l ooges Juped |y b canylo o JSlo
dga> a5 alil oo PLGA (g e il pwiige
‘) 6‘ ools]! 095 64[4‘9.: PLGA LgLQwu)‘b |
ol B ol aS ol oty i e olul g
o PLGA .wil oo Lo conl (559,0 s5lesb
s=db aie; 5o ol 51 SYeb solaiwl 4y, Lo
olsmeds Wil osllas 603y 58 Sluogas
e P8 Sy Slosedly o g 51 S
Lyl 5 0 PLGA a0l oo jled a0 pdy
plosl (oor 5l ool g pom Lot ous;

http://rjms.iums.ac.ir

Olfes 5 SLS 40es @

3 deol oo ol la sk sjled
FY V) 09 05l (aseine bl cos 1) o>
Glocdl 4 ad leShs b 30 (FY
S oS 2Ulg cnlpla g ool (LA ) a3
SagyS Sdlas sl ploiay JB G 5L
P Lagl eoleSs @98 g sk b algus
st 4 bl Gblie alez Slde J59 00 S5l
JeSis 28l el S (g, 2 lg o0 a5 0T (e
oy La ol 8195 53 olS 5,00
plasl ady (slo)giSe (lal (5le a2 LS wiile
Cud )b St ey oS Jb o dies o
(YO 5 YY) w5l o poly8 1) 5L 8,90 ,b Jooos
g goada s ol e la iy 00
¥9) 053 o0 Lol 5385850 5 i 5 o bl
wilen) Gufign 9 (Slajll Gezmen) Sliowag S
ooliiwl jglateas I; calizxe by J59 000 (o3
5 TV V) cnl ooges olprinn Gali.igbﬂ Lyl s
yodaieds Cawnylo SO laiedy o (FR 4 FF
) cnlad) By eniilie ol slo ok
olagss )l ol Ols,iS sl 0 (00 o F)
sle Jig0ae ;500 a0 Cod Laidas o b
hlS By mae cil pwaige Ho ol eolaiul
alox jl Oldllas 5 a S o)las 1) 6 0aS
Qilgd so pyed a5 w2 o lid ol addllas
3o las gols sla Jobw (g3le By uac
5 e ) Olge 3l oolainl b aST 0l el
il 09d (oo Dymle S (B9 pat cuigid
Eo5e (=l (Gaios ) Jol> s ol
S5l Byl &y ol pyed fieS (B oS
3N a5 4y e 355 o ] it
cus as wish plas aldass ) el mbs (]

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

S5 5 syl
S Sip b S 5 Gl s el OhBT Sl

Jors s Boges 5,b 3udizs Qe.‘ r:b;s\ )o'\) 58
9] (o

&b

1. Khan IM, Gilbert SJ, Singhrao SK, Duance
VC, Archer CW. Cartilage integration: evaluation
of the reasons for failure of integration during
cartilage repair. A review. Eur Cell Mater.
2008;16:26-39.

2. Sheykh Hasan M, Kalhor N, Tabatabaei Qomi
SR, Ghiasi M. Optimization method for isolation
and culture of chondrocytes in human nasal
cartilage tissue. International Journal of Advanced
Biological Science and Engineering. 2014;1(1):74-
85.

3. Ghiasi M, Kalhor N, Tabatabaeci Qomi R,
Sheykhhasan M. The effects of synthetic and
natural scaffolds on viability and proliferation of
adipose-derived stem cells. Frontiers in Life
Science.  2015;8(4):1-12.  http://dx.doi.org/10.
1080/21553769.2015.1077477.

4. Sheykhhasan M, Tabatabaei Qomi R, Kalhor
N, Mehdizadeh M, Ghiasi M. Evaluation of the
ability of natural and synthetic scaffolds in
providing an appropriate environment for growth
and chondrogenic differentiation of adipose derived
mesenchymal stem cel. Indian J Orthop. 2015;
49:561-8.

5. Uematsu K, Hattori K, Ishimoto Y, Yamauchi
J, Habata T, Takakura Y, et al. Cartilage
regeneration using mesenchymal stem cells and a
three-dimensional poly-lactic-glycolic acid (PLGA)
scaffold. Biomaterials. 2005; 26(20): 4273-4279.

6.Chen WC, Yao CL, Wei YH, Chu IM.
Evaluating osteochondral defect repair potential of
autologous rabbit bone marrow cells on type II
collagen scaffold. Cytotechnology. 2011 Jan;
63(1):13-23.

7. Awad HA, Wickham MQ, Leddy HA, Gimble
JM, Guilak F. Chondrogenic differentiation of
adipose-derived adult stem cells in agarose,
alginate, and gelatin scaffolds. Biomaterials.
2004;25(16):3211-22.

8. Sun J, Tan H. Alginate-Based Biomaterials for
Regenerative Medicine Applications. Materials.
2013; (6): 1285-1309.

9. Wang W, LiB, Yang J, Xin L, Li Y, Yin H, et
al. The restoration of full-thickness cartilage
defects with BMSCs and TGF-beta 1 loaded
PLGA/fibrin gel constructs. Biomaterials. 2010;
31(34): 8964-73.

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

wlﬁ ol sl Joko canlin plas g alsy Laizes ol SUlgs anslas

i Jagi 45T 0Bl e Sl SIS
9 PLGA (Jlo ol L aig s oo Bi> yudls
Oygodn b 4 ol 450 5l Jeol> oY g
903,5 3)ly oo ,la3 3,90 3L (59, 2 (sm90
bl, &0 (S g St S L
Eo—og0 Oyl A5 ai e i o il
=l b cmla ] gy 605 Skl
S5 oo yocks 53, 7 LSl oK 050a Jlo
Jol gl 05 sk 0, 5 (Fareer oo
as ol s o)l ,LSen ¢ Chung ol o
SilSe ple> s 4 PLGA Jodscio Cas)lo
@l ) Al ool i ccslin (o059 518,
0SS e ol gyt 2l Lo sk LS
Silwso |y gl (gum dw laze Cag)ls ol (F7)
59 Sdzxe Wigw 3l 8 aulel co b Copwg auS oS
aS 5 ls 099 anly a5, S 1,8 T LS
By ya oy ol certilie ol slo sl
a3l ol sle assly ils ool & j50a |,
2B golas o Jobo a5 w2 o lis Slalae
Same Vgl 0550 50 (g3lujl anTp JeaSS 4,
Golw By it a5 aad o lis saled o
5 ¥ e PSS e 5 ol o Gl by
i ol s 3 e 5L S, 5]
J=do @ o5 p a8 Cannylo aS oo lis 3k
SPoad pled o s sle 0F it ole
So Ol WlE (o 500 Sl 98 4 Cos
ole sladsw nlod Cuzr coslie Sl
055 45,5 Sl 5 oz 3l bl (ganiilye

SIS 5 Jaam el b)) Bdos cal )0
ol (coriilie obts o sk pled 0,
aS 8 pdn plonl Gl canyls 4w o>
ples oy Sslae glacoll b ca s ol b
Sl oy o il lad By pad il 4
Jrmily ;500 Slaan)ls & Cod oIS 1 08
2L 5o o sl 0F Ol S o 1) s
Wyl SO lgieds aS ol lis g ol el
ooly8 1) By pae Col cwaige jo oslatwl oUlg
250 0

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

24. McCarty R, Leavesley DI, Simmons P.
Application of Mesenchymal Stem Cells for repair
and regeneration of cartilage and bone. Australian
Biochemist. 2005; 36 (1): 7-10.

25. ODriscoll SW, Keeley FW, Salter RB.
Durability of regenerated articular cartilage
produced by free autogenous periosteal grafts in
major full-thickness defects in joint surfaces under
the influence of continuous passive motion. A
follow-up report at one year. J Bone Joint Surg
Am. 1988; 70(4): 595-606.

26. Parchi PD, Vittorio O, Andreani L, Piolanti
N, Cirillo G, et al. How Nanotechnology can
Really Improve the Future of Orthopedic Implants
and Scaffolds for Bone and Cartilage Defects. J
Nanomedine Biotherapeutic Discov. 2013;3:114.

27.Qi Y, Zhao T, Xu K, Dai T, Yan W. The
restoration of full-thickness cartilage defects with
mesenchymal stem cells (MSCs) loaded and cross-
linked bilayer collagen scaffolds on rabbit model.
Mol Biol Rep. 2012;39(2):1231-7.

28. Roelofs AJ, Rocke JP, De Bari C. Cell-based
approaches to joint surface repair: a research
perspective. Osteoarthritis Cartilage. 2013; 21(7):
892-900.

29. Shapiro F, Koide S, Glimcher MJ. Cell origin
and differentiation in the repair of fullthickness
defects of articular cartilage. ] Bone Joint Surg Am.
1993; 75(4): 532-553.

30. Wakitani S, Yamamoto T. Response of the
donor and recipient cells in mesenchymal cell
transplantation to cartilage defect. Microsc Res
Tech. 2002;58(1):14-18.

31. Yang P, Huang X, Wang C, Dang X, Wang
K. Repair of bone defects using a new biomimetic
construction fabricated by adipose-derived stem
cells, collagen I, and porous beta-tricalcium
phosphate scaffolds. Experimental Biology and
Medicine. 2013; 238 (12): 1331.

32. Zhang L, Hu J, Athanasiou KA. The role of
tissue engineering in articular cartilage repair and
regeneration. Crit Rev Biomed Eng. 2009;37(1-
2):1-57.

33. Guilak F, Awad HA, Fermor B, Leddy HA,
Gimble JM. Adipose-derived adult stem cells for
cartilage  tissue  engineering.  Biorheology.
2004;41(3-4):389-99.

34.Kern S, Eichler H, Stoeve J, Kliiter H,
Bieback K. Comparative analysis of mesenchymal
stem cells from bone marrow, umbilical cord
blood, or adipose tissue. Stem Cells. 2006;
24(5):1294-301.

35. Shahdadfar A, Fronsdal K, Haug T, Reinholt
F P, Brinchmann JE. In vitro expansion of human
mesenchymal stem cells: choice of serum is a
determinant of cell proliferation, differentiation,
gene expression, and transcriptome stability. Stem
Cells. 2005; 23(9): 1357-1366.

36. Veronesi F, Maglio M, Tschon M, Aldini NN,

http://rjms.iums.ac.ir

Olfes 5 SLS 40es @

10. Yoshimura H, Muneta T, Nimura A,
Yokoyama A, Koga H, Sekiya I. Comparison of rat
mesenchymal stem cells derived from bone
marrow, synovium, periosteum, adipose tissue, and
muscle. Cell Tissue Res. 2007; 327(3): 449-46.

11. Ajibade DA . Vance DD, Hare JM, Kaplan
LD, Lesniak BP. Emerging Applications of Stem
Cell and Regenerative Medicine to Sports Injuries.
Orthopaedic Journal of Sports Medicine. 2014; 2
(2): 1-7.

12. Brown PT, Handorf AM, Jeon WB, Li WJ.
Stem Cell-based Tissue Engineering Approaches
for Musculoskeletal Regeneration. Curr Pharm
Des. 2013;19(19):3429-45.

13. Tuan RS, Boland G, Tuli R. Adult
mesenchymal stem cells and cell-based tissue
engineering. Arthritis Res Ther. 2003; 5(1): 32-45.

14. Chen FH, Rousche KT, Tuan RS. Technology
Insight: adult stem cells in cartilage regeneration
and tissue engineering. Nat Clin Pract Rheumatol.
20006; 2(7): 373-382.

15. Chen F H, Tuan R S. Mesenchymal stem cells
in arthritic diseases. Arthritis Res Ther. 2008;
10(5):223.

16. Kessler MW, Grande DA. Tissue engineering
and cartilage. Organogenesis. 2008; 4:1, 28-32.

17. Diekman BO, G Farshid. Stem cell-based
therapies for osteoarthritis: challenges and
opportunities. Curr Opin Rheumatol. 2013; 25(1):
119-26.

18. Drobnic M, Kregar-Velikonja N,
Radosavljevic D, Gorensek M, Koritnik B, Malicev
E, et al. The outcome of autologous chondrocyte
transplantation treatment of cartilage lesions in the
knee. Cell Mol Biol Lett. 2002; 7(2): 361-3.

19. Sheykhhasan M, Tabatabaei Qomi SR,
Kalhor N, Ghiasi M. 2014. Isolation and
maintenance of canine Adipose-
derivedmesenchymal stemcells in order to tissue
engineering application. Int J Adv Biol Sci Eng.
2015;1(2):86-97.

20. Frenkel S R, Bradica G, Brekke JH, Goldman
S M, leska K, Issack P, et al. Regeneration of
articular cartilage--evaluation of osteochondral
defect repair in the rabbit using multiphasic
implants. Osteoarthritis Cartilage. 2005; 13(9):
798-807.

21. Johnstone B, Alini M, Cucchiarini M, Dodge
GR, Eglin D, Guilak F, et al. Tissue engineering for
articular cartilage repair--the state of the art. Eur
Cell Mater. 2013;25:248-67.

22. Mainil-Varlet P. A validated histological
score for human cartilage biopsies in clinical trial.
Presentation, 7th World Congress of the
International Cartilage Repair Society, Warzaw,
Poland 2007.

23. Matsiko A, Levingstone TJ, O’Brien FJ.
Advanced Strategies for Articular Cartilage Defect
Repair; Materials. 2013; 6(2): 637-668.

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3937-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Sci. 2015;14(4):269-82.

50. Tabatabaei Qomi R, Sheykhhasan M, Kalhor
N, Ghiasi M. Chondrogenic Differentiation of
Human Adipose-derived Mesenchymal Stem Cells
Using Fibrin Hydrogel Scaffold. J Mazandaran
Univ Med Sci. 2015;25(123):21-30.

51.Lam G. Exploring the Role of Hypoxia
Related Parameters in the Vascularization of
Modular Tissues. MASc thesis, University of
Toronto, Ontario, 2013.

52. Cheng NC, Estes BT, Young TH, Guilak F.
Engineered cartilage using primary chondrocytes
cultured in a porous -cartilage-derived matrix.
Regen Med. 2011;6(1):81-93.

53. Rajangam T, An SS. Fibrinogen and fibrin
based micro and nano scaffolds incorporated with
drugs, proteins, cells and genes for therapeutic
biomedical applications. Int J] Nanomedicine. 2013;
8:3641-62.

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

@wlﬁ ol sl Joko canlin plas g alsy Laizes ol SUlgs anslas

Fini M. Adipose-derived mesenchymal stem cells
for cartilage tissue engineering: State-of-the-art in
in vivo studies. J Biomed Mater Res A.
2014;102(7):2448-66.

37.Zhu Y, Liu T, Song K, Fan X, Ma X, Cui Z.
Adipose-derived stem cell: a better stem cell than
BMSC. Cell Biochem Funct. 2008;26(6):664-75.

38. Iwasa J, Engebretsen L, Shima Y, Ochi M.
Clinical application of scaffolds for cartilage tissue
engineering. Knee Surg Sports Traumatol Arthrosc.
2009;17(6):561-77.

39. Koga H, Muneta T, Nagase T, Nimura A, Ju
YJ, Mochizuki T, et al. Comparison of
mesenchymal tissues-derived stem cells for in vivo
chondrogenesis: suitable conditions for cell therapy
of cartilage defects in rabbit. Cell Tissue Res.
2008;333(2):207-15.

40. Marcacci M, Berruto M, Brocchetta D,
Delcogliano A, Ghinelli D, Gobbi A, et al
Articular cartilage engineering with Hyalograft C:
3-year clinical results. Clin Orthop Relat Res.
2005; 435(435): 96-105.

41. Panseri S, Russo A, Cunha C, Bondi A, Di
Martino A, Patella S, et al. Osteochondral tissue
engineering approaches for articular cartilage and
subchondral bone regeneration. Knee Surg Sports
Traumatol Arthrosc. 2012;20(6):1182-91.

42. Ghiasi M, Tabatabaei Qomi R, Nikbakht M,
Sheykhhasan M. Expression of collagen type I and
11, aggrecan and SOX9 genes in mesenchymal stem
cells on different bioscaffolds. Tehran University
Medical Journal. 2015;73( 3):158-167.

43. Zwingmann J, et al. Chondrogenic
differentiation of human articular chondrocytes
differs in biodegeradable PGA/PLA scaffolds.
Tissue Eng. 2007;13(9):2335-43.

44.7Zhu J. Bioactive modification of poly
(ethylene glycol) hydrogels for tissue engineering.
Biomaterials. 2010;31(17):4639-56.

45. Ghiasi M, Tabatabaei-Qomi R, Kalhor N,
Fazaely H, Mehdizadeh M, Sheykh hasan M. The
Design of Scaffolds for Use in Tissue Engineering.
SMU Medical Journal. 2014;1(2):261-273.

46. Chung C, Erickson IE, Mauck RL, Burdick
JA. Differential behavior of auricular and articular
chondrocytes in hyaluronic acid hydrogels. Tissue
Eng Part A. 2008;14(7):1121-31.

47. Lindahl A, Brittberg M, Peterson L. Cartilage
repair with Chondrocytes: clinical and cellular
aspects. Novartis Found Symp. 2003;249:175-86;
discussion 186-9, 234-8, 239-41.

48. Laurienzo P. Marine polysaccharides in
pharmaceutical applications: an overview. Mar
Drugs. 2010;8(9):2435-65.

49. Tabatabaei Qomi R. Sheykhhasan M. Kalhor
N. Ghiasi M. Introduction of Pellet Culture System
of Human Adipose-Derived Mesenchymal Stem
Cells as an in vitro Model for Cartilage
Engineering Approaches. J Rafsanjan Univ Med

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3937-en.html

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

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Comparison of the ability to make a suitable environment for the growth
and differentiation of human adipose-derived mesenchymal stem cells
among various biological scaffolds

Mahdieh Ghiasi, MSc. Laboratory of Stem Cell, The Academic Center for Education, Culture and
Research, Qom Branch, Qom, Iran. Mahdieh.ghiasi@yahoo.com

Mohsen Sheykh Hasan, MSc. Laboratory of Stem Cell, The Academic Center for Education, Culture
and Research, Qom Branch, Qom, Iran. Mohsen_sheikhhasan@yahoo.com

Reza Tabatabaei Qomi, MSc. Laboratory of Stem Cell, The Academic Center for Education, Culture
and Research, Qom Branch, Qom, Iran. taba 1359@yahoo.com

Mohammad Mehdizadeh, Assistant Professor, Department of Oral and Maxillofacial Surgery,
DentalFaculty, Babol Medical Science University, Babol, Iran. dr rmohammad(@yahoo.com

*Naser Kalhor, MSc. Laboratory of Stem Cell, The Academic Center for Education, Culture and
Research, Qom Branch, Qom, Iran (*Corresponding author). naserkalhor@gmail.com

Abstract

Background: Although the presence of articular cartilage progenitor cells is already known,
but due to lack of blood supply, its ability to heal is poor. In past, tissue engineering
approaches has been mainly focused on the collection and culture of chondrocyte cells on
biodegradable scaffolds such as polyglycolic acid in vitro and their autologous
transplantation. Recently, due to the difficulties in collecting these cells, research have shifted
to stem cells to chondrocyte production. Biological scaffolds with good mechanical
properties are important factors for tissue engineering and to provide a suitable environment
for optimal growth and differentiation of stem cells. In this study, the efficacy of three
scaffolds including alginate, poly lactic-co-glycolic acid (PLGA) and fibrin glue (FG) in
creation of the perfect environment for the growth and differentiation of mesenchymal stem
was evaluated.

Methods: In this study, the alginate and PLGA and FG scaffolds were prepared and
mesenchymal stem cells were isolated from adipose tissue. Then, these cells were cultured
and differentiated on the three scaffolds, separately. After 2 weeks, chondrogenic gene
expression analysis was performed for each scaffold by Real time PCR.

Results: The results of this study showed that the highest expression of chondrogenic genes
was in the FG compared to other scaffolds.

Conclusion: It was seen that natural scaffolds have a huge potential for appropriate growth
and differentiation of cells.
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