WAYNYIY el )3 &, uluol (S 33 0 ASuslS alze

WAY/Y/YA 13 iy g, U WWAY olo a3 Jgl a3/ YAE o losbs/ 093 9 (w0 Jlw

02 3 o 5O s Jokw 40 CDFYF g CDIF adaw syl (gamslio
P3990 w3l b A8l 3ol Caw gy s Jghw 9 (ADSCs)

Yo - Y . - Y o. 5 - - \ . .

¢ Pllly e yasu g bundl aual il yiSe o S cadila Jgis yise o ooyl Sy,
o f e X
Sl Ao paye o 5 90laS § a3

g Ao

]
wdige ca> (Adipose tissue-derived stem CellADSCS > jl side (3Lh sla Jsho I (slodiuS &g 4 0 el tdodRo
Olyposs (o gl 5ot B olul ol sl o plogl 3559,087 (b odaw (glo SLis Ol (gdinej > (g0 Oldlla 5 ol 005

o e pd Sl (sla sk 2505 03l S (ot (sl she g 45285 NS w5l b s )8 Y sl gl 5 2 il H g,
porte iU cou g ol Cannyls )3 b oho ol pwizmen 13,5 51,8 o3litol 3)90 (6 Rogiamold (caluwg 4 CDFF g CDVF  oxbaw (sla,S5lis
8,5 )15 ooliwl 3,50 CDYY 3 CDVY | oo (sla Sl oy o caps VY gV (slogy 50 4l 1ilod (sla Jol g 1505 o0l S 359,08

2 CDYY Silis s oylo b Jgke opl 51 dops QAE > CDYY Ll 43,5 ascie ADSCS 5l as s A5/A > CDYY [ Silis Ly shaidl
SOLES ylo ey Loy OY/A &y 95,8 Iy (2l VY gy 53 Lol Sad ylo dod ASIY 0 Y 5, 13 Lol cannn)ls p> 4l pled (oolts (sl Jgbos
D do > A/ 5 A0V s 4V 5V gy 50 b sk ol ;> CDYY

&S o 1 IS VY oy 0 Lol g e ol Y o3 LY gy g3 sl ples slaJsbs 5 ol slaJsle ;> CDYY Silis 1 g S doeis
Olpsd & do g5 b D9 oo dlaiiy cpl s Ded o lo YU to 3 b bl 3les (sla Jglo ;5 Lol 345 o3 oyl (o5l sl Jols ;5 CDYY Silis
b Gacig) S b 4l ples slaJshe aulio 5 359)08 padeits Caa byl ool Sl Glgioe «350,aS (b S e (sla 0L

2,8 ol

CDYY < Solis LCDY¥Y  xbaws SSOL bl awdino 359,08 ¢ oy il Bie (ool (sla Jolu :‘_5..8.;.15 u‘f)lg

VP o (g1 Sl gaun o o ye 558 e jpms 55lS e (SWg quanlyl (pbtinl (Jgir b (omiile STy, (25 2E
o 335905 Wizl b (b Al sled Comg )8 S Jghw 9 (ADSCS) (052 51 e (g3 gl Jobw ,3 CDFY 4CD
SY\-SY+ {YAF)YY AYAY slado] S, 0aSuls

Ol olghil ¢S egle alGiils )s byl (w5 $8)9s SLLELL Jwols AlEs o) *

Ol Oliol laduol Ky pole olKitils gl Slising (S4eS 5 (Kb (5028l goms s pole 09,8 k)] pulid )5 (sgonils )

Ol ! laeol 0lgdunl (Kb pole olKitils Ky (505l s i pole 09,5 )l slind ¥

Ol 0lahol Oleiunl (K3 pole sliisls (Kb 33 (505005 g p3 ol 5, il -1

Ol Oleieol 0ladunl (K pole olKetils oKy (55l s pulid sianl 09,5 aiss] ulai 15 —F

Ol gl 0lgal (K 5y pole slKils K5y 01K gons i3 pole 03,8 pulish ) ~0

Email: hashemibeni@med.mui.ac.ir o oila g 5s  JaGumo (Godiuw 99

Y\ WAY 5 Ul axin /YAF ol / YT Sl — Olghol (S5 oSl dlores

WWW.Mmui.ac.ir



Olylsan g o= 405 sl

‘J;—QJ@);)J'ASO‘&’P‘CE“J-’ | oedan
KCEARD NV

Gite ol o shr 4 Kilosls Lis obellas

L BMSCS ol s iy i sl

sl Sl (Bone marrow stromal cells
451, STRO' 5 CDY$Y (CD4: (CDV+0 CDVY
ol sl L a3l 5 S e Oy 555 e
.(0V=\Y) xxes CDYO , CDYY
e sla L g 55 oS 35 Slallas
ledd plomil o g g 51 Gl (ool slad sl
Sl LS s (63 seie osLis 45 Wlesls Ol
O 3,10 3505 BMSCS 5 ad yhor | oo
L ADSCS) _— > 3l i ol slad sl
slaas (Adipose tissue-derived stem cells
Olo by oo =B g LS 5l el
CDYA i St sl s Jils o5 S s
sl Jte 0as S lad S 5e CDY4e
s slag 5T (CDYYY) o) asls (CDYY)
P o Sl glagts — (CDVY)
Jls (St glad sS40 ((CDY 0 (CDAY)
555 S $Lad S5 (CDOF) S
5 0l akeS ki L8y (CDY+#)
Lal 40 AV F=10) el 8L 5,85l glags i
Jeed 5 sl s LS a0l Lad g o
CD\\b L CDYY¥ CDY¥ .CDYY .CDY\ .CDY0
(V%) xzws HLA-DR L CDV4 CDV4a
b gl St (gae) 3 48 (glaalllas
L SHED) &l b 3l e (gole slad sk

Stem cells from human exfoliated deciduous
WS ol enly OLiS (ol s rl._>u| (teeth

4ol

Gl ola ] das 3L S laade G 00
oo o Sl s Lacauws,nS lils &S
ador 5l il Vs ol S 5 ]
S ol bosd ool s oy 5T s
el Ozl 5 Sy G0 b Laie Gy ,i8
Sy Sl b ) B OF glad sho (4055
(el ol OF sl (51,5 toman 5 3,5 0
hns Ll e 53 lade ik oLy
Cgor S3L plige 508 05 00l 5y ol 51
adazr 3oy ol Lol 05,5 L
O=F) Cod 43 3513 a5 3550 Joabe Sy 00
clalize b gl sbad b 51 a8 el Jla i
Sl pwdige ahoz 5l ZSL wdige S il
ol ol ladsha 50 e ool G 20
«(Mesenchymal stromal cells__, MSCs)
Nonhematopoietic Multipotent sL_aJ J_.
re ales 3l el ctﬁj\ lad shes o (F) Loen
St posam Wi (o Sk Ol
Ly gn ol al 5 063 Iy e p kS

(0-A)
Sla Sns bl 8 ol oo o554
1y e atls MSC Ol e Comed il 3
Ll 3l g acals ) Sy & S Ul
B 51l Gl e (555 50
53 5 kel axdls 1 o g3lesl oUls o Sas
slaes; am pld QUIS (vl 028 Ll 2
(3230 5 S 35S (o 22l o2l 5
il 15 (0555) 200551 5 (o gla) o350
S KL 5l ey 8 sy b 5l sl

WAY 5 Jsl azin /YAF o5les/ ¥Y Jlo— Olgiuol (Ko 5 0dSiils aloes PYY

WWW.Mmui.ac.ir



Ollsan 5 o405 sk,

oSS eyl b e S el el 0L (sl
Slis b b S 2B o 5l 5 555
e slad S50 0L 3 b Sl el ety
Srlas slacansy 5 Jdw claas sozs o5
A auS oS Hboln (YA) 555 0 oo 5 ilises
b gl L Ll s (ol olallas
ol sl il slaline b goliy slad b
Ol L adaly 3 oS el Ll <(VF-1V)
3513 35 5 S5 5,AS pled Sl A dﬂu sl Sl
b sl Sl 0K 5 Lee gardlas s
DB o 250 SE55,4S LS ) Ay BMSCs
Sl Sl Oy Al jaseie andllas opl 53 .03 S
CD\#$ 5 CD)+0 CDA+ (CDOA CDYY b .
Ol 5 S o My Jrals ol gl s ls
5 CDOY CDY# CDVY b . sl LS
ol L (1)) 35 e B (ol - slaw 55 CDY 7
Sdeny e sl SOLES Ol s sl s ol
A 3l slandlas ADSCS 53 Ki5s,kS ples
55 ool lsly bae s aadllas opl s
rlad Al 5l a4 iy o b bl
ADSCs ;5 45 CDYY SlLis o, 8 o oo
o=l 0> aSCDVY LS fpoman 5 Sl e
S5500=8 lad 5l 5 b ol e Wad sl

w;)b.;w)fbjy

B w9y
el glad g oyl c S 5 (g5lulir
= b

3 e 3 el s w0 ad Colo, S L e

‘el ADSCS wlie (J b ol omdaw sla L2
|, CDYVY$ 5 CDOS Lad sl ol a5 oslis ol L
Oby oJl= opl b .OV) S o DLy 355 o 55 5
5 oS (KySa i (i sl S
St 5 Sesd glls oSS e la g

e Sl grie ool slad e sl slade
Lo op 5 ol Olse 4 BMSCS) Ol el
e Sl g Sl 3l slad sl
gl 5 Sl s 4 e el Ll ((10) s e
(ADSCSY) = 3l sriw osliw slad b oLl
Cgr ol Gl_;ﬂ)'\u_iiob_;p«_gud,u ol
3550 Glod S Sy g0y D i SIL i
g Al e ad ke opl OA) 16,5 e )3 eslizad
o s g Ky Seals ciS INVitro &5 o
i o de 4 (14) WS Ay w5 ptaas
G i K555,00S oty ADSCS 48 ol 0L
Sloesy 4 Ll o 5 (Y4) L,1s BMSCs &y oo
L S Gl sl 5l S5 ,08 il
(YY) 355 00 Laim Lol Cu g ciliis slajlly

plosil 535,48 Ogol y 0pSU oS Slalllae i
S S550hS Cands ) AT (5, el s
3 sl s glac ol 3
el s 5 05 Sl S sl
Ol a0 S5a,a8 mled oLl (YY-Y0)
g3 OIS SOXA |3 51 e )kS (sl 53
S Sl Ll ol Lol SIS 55, 5

Seimy Dl ( J5S s sl (50550

e sla SLE ol i 5 Laos ol 655
(YS=YV) 515 352 5

sladslw gl o) 5o ol plomil Dlalllas

sYY WAY 5 Ul axin /YAF ol / YT Sl — Olghol (S5 oSl dlores

WWW.Mmui.ac.ir



Olylsan g o= 405 sl

(Bovine serum albuming LS o, a5 J1

T'wu“. oI5 esls

CDYY b v ol S5 Je ool =l
4 (Becton/Dickinson CD\¥ ; (IQ Products

» (Sigma) BSA

L sl sl 53 ol s ailsl s b ) s
Lad o i SIs0LES 1 21558 iy 5 (sl
las 53 5 SO 53 adds T e 4 o3k Sl o
0313 522 PBSL e LU 4 555l o0k 51
O Ml Jolw sy 4 Sants il 5l g 5 LS
s L 5 ol glad s 5 A w5l PBS
(Becton/Dickinson, San Jose, CAs s .l

S
s LAl ol sl cgyls s oS

59,48
s Ll s Sl 3T canls s ciS 6l —
e glad o sl Gl S5s,48
AL Hy 5 5 o3l 5 ni PBS L p s 5L
S O gl g Lad sl 02 o 51 ey
s S el Jolw Soled 5 as e sle
Ao ys VO Sl 3T L sdel s &0 J sk ogmn
Osden O 2 il 4 &S D js0 cpl &S b glos
byl o S eslinal oY mlJsle
YY Gages v sl esliul U J e —ly 31
VO MM o dS IS Il 4 0 )8 0 b &) 50
YoM Y el Kalr s 5 4 50 (Merck)
Jj (Beads <l lad 5 uus I wlosl (Kals s
A IS e i S S s sl il
A IS s Sl 3T Glady @ 5 A3 S ol
L ilsl (Kals o s voml) asjs +/4 R

GJQ)JJM&\}%J;%@J\' )|U'M'l)

S5 SR ACIUP 0y N WG ¥ VS (PR (W2

oy (S e Lor Dladad @ spa 5 53 5 bl
l_.:'PBS)wM_wJ_%L_:CJlG ;t_.yj A 5

o3> iz (Sigma (Phosphate buffered saline
e A 1 O S92 B8 5 Amed b 5 A
i (SIGMA) TAg 55 5L Jplos 3 o 2L
0303 )13 iy Sl p S a4 ) MY Ol
A SOl aids £ e 0 YV CO gles s 5 A
038 ot glp oS 0l 4 5l Oluabl 31 g
S Loe 4y LS g T e a5
(Dulbecco's modified Eagle's mediu®MEM
FBS._ -5\ s >~ (Sigma

;3 5 (Gibco) (Fetal bovine seruin

A% wslsl (Gibeo) Penicillin/streptomycine

595 5k Slw cedial s 4 L J s

o e ) el s 4 S e
&3> (SigMa DMEM iS Laoes ool o
45 s a5 a5 (Gibco) FBS a5 Ve
TV OC 5L STl s 5 03,8 TYO slacsoundls
S A ol 3 el Cosby 5 Ae 5 0 CO
L sns Sl YY1t Lol sladjhe sadsis
Dl S s T e 0T 5 ey it plndl s
S OAS Sl A a2 5aS
ey Jlas! s KDl o 4 b sk (KD
3 S g S e Sl gladshe 5 Ao S
3,54 CDVY 5 CDYY kv oba SLES o)
A S 13 eslanal
S S0 o gl ST
(8 55 giemer g6 slnad 53 Ik Y 148 sl

Loy /0 sl (Sigma) PBS Lo o 5 Ad asw

WAY 5 gl aia /YAF o jlads / Y Jlo— Olghul Ko 5 0dSCiils s ove

WWW.Mmui.ac.ir



CiS L oea 1O M s 0T 5 dny s oSS
S« 2l (Sigma DMEM-high glucose
Saaly o 4 alg 53 g 5 wlol Sl
oyt Y Ml sy Sl 3T slady sl 4
[DMEM highglucose sl >~ S55,0—S
Insulin-) ITS «(Sigma TGF-¥ (\+ ng/ml)

(Sigma) (Gibco) u—» 5\ (transferrin-sodium
15 035 St o 3 e by e e (Sigma) 5\ BSA ASP (0 pg/ml)
XY gla¥ S s «(Gibco) 5,5\ Penicillin/streptomycine

/Y pg/ml) 5 (Sigma) Dexamethasong: ' M

5L SSl s 5 4 8Ll (Sigma Linoleic acid
G ¥ 2 5 MK CO a5 0 5YVC
3 S 555 O s
03,5 355V 3l ey Ladshe cpl 5o S
)'\oljz"hwri,\_.ﬂ)’laau;_wlgjw\\‘j\mﬁ;
oo 1ALl 45 ) cpl 4yt S 2ol Sl 3T
5 Ad ool fLil S PBSL LY e s adss o)
o Al Lol Ol ol VO ME Sl e 0
ssbed Ladsw 5 4o bl (035 Sy (08
S5 s el e Eolad 5 5 sl 5 L
SR s G L
& o 5 s 3, L ;ICDYYf ,CDf¥

.3 esliu! (Becton Dickinson, San Jose, CA

55 SOl BT g ls 53 0 0303 oS (o3l glad gh Y S
SE59,4S p e

Slad sl 2l 3 oslizl U aalllas oy
)J_.eru‘j_bmdﬂwbﬂe.l.}‘béap

wu|ﬂ.;ﬁoh&wﬁj|oniw:p@t} )
Lyl

-

Lz ADSCS (6 2o g s 3l ool s & il
548 e Ol (YU sl 53 |, CDFY mlaus
A3 AFIA dadghe cnl 53 SOLES cnl 550 0S0ls
35 oy SOLES ol ol sl s 4
Sl cmls 53 4l plas sl lad

L 3 e ol lad o s 2 02

r))ijLg LS‘J}LM Q)ﬁ‘ g“)j.{,w‘}‘}g:ﬂ)‘ eslaul
J._:‘j)' LS‘)‘J (JL.:I L}SJJ cd‘ﬂ\_j“y Lg_? QdiS)J
sdalis J_rl.; w‘j&‘ Q)HM}WWJ@

Y0 WAY 5 gl azdn /YAF o jlads / Y Jlo— Olghuol S5 0dSCiils s

WWW.Mmui.ac.ir



Ollsan g =405 sby,

Cmyls 3 4l plad ol glad e 53 SLES
VE Sso 5V s 09 0l Sap oxSle 5 A 0l ol

(F J52)

. CD44
1
o | M2
3 3 M1
S 73 ”'
\'. \'\ \"‘ \n“
A FL2-H
cd 4
\hh E l
y M2
€ |_
5 3 M1
O 3
' ;M T llllllll‘ rrrmn
\~. \.\ \nY Vo \.\‘
B FL2-H
\nn
[
z
=
]
0
\~. \.\ \nY Vo Vo
C

FL2-H

Counts

—

Counts

oSle a8 A oy 2 VY 55 5V 5y La (Y SS)

Sy Ao s OVA 5 A8/ 5 5 4 O 5,

CD14

M2

T L

V"

Ve Ve 0 0 Vo
FL2-H
CD44
| |
| M2 I

AT PTTTI FTTerr Y

Jasaaka

FL2-H
AA/F 35 CDYF Lol cois oyl b Jokuw 31 oy 48/A j5 CDFF  xbw ,SiLis (Adipose tissue-derived stem cells) ADSCs s (A ¥ Jsis

Ol BJgbw 3l oo, AF1Y ;0 CDFF cxbaw ,SLES Y 95 50 @by 3T oyl j0 4Bl jled ocamguis ;0 (B .uid oyly bJgkw o) 5l duoyo

b HSLES IF 39, 50 Slis T oyl 5o aidl j3lod (G oS 55 (C .o by Ll j wwyd A4/Y ;3 CDIF oxba ;KL g o

b ol b sk 3 sy 44/3 3 CDIF orba ,55Lis g 0 oyl W Jsbus 51 oy AY/A 55 CDFE

WAY 5 gl azin /YAF o leds / YT Jlo— Olgauol (S5 oSl dles

Y7

WWW.Mmui.ac.ir



Ollsan 5 o405 sk,

05 (YY) 55 58l e QbKWULee@u Lassys
@3l slad v 53 CDYY Silis lagl ganllas
33 g3 5ol 53 BMSCS) 0l il 5o 5l Giie
53 O Ol Ol 5 Jed Olo Wad shee o3 AA/OY
Sl 3 el onls i (ool slad sl
wlin 45 59 doys YYVY atia ¥ 51 e el 3l
2 VY 5 53 ol gaallee mS L
s O)Sas 5 Diaz-Romerogasiils s
Ol ek (a5 )8 mlane 3 CDYY &S 02
Ole (Human articular chondrocytes HAC)
a3l e el YY O Ol 5 552 0
ol (V) cl e i 5l5S ds s AV/RY
e L CDYY aS s S aoed Oly5 e
23 LI ol e el (o3l slad s
O Ol Ll 33 g0 Ol 35 o o s kS
ol ol il o ials ADSC SG3s,aS b b
23 45 IS oo 45 AEL ol SOLE Wl e
2l BIaAS Cgr o san Spo 4 oKl
250l b Cl wlie |8 b opd e
Sl an 5L g0l 5 Cend 05 3 5
Sl (g i
Byc—slablo by s o, CDYY

o=l el b e Ol Lot sise 5 W3l Se
Gandlas 3 .(YA) 55,8 o5 0l ADSCs 3 Slis
o=l 4SS As e is Ol LSs 5 Diaz-Romero
«S (HAC) oluil auk lacaw s 55 Sl
555 Oly 2,08 o LOT 02 i 5l sl VY
alS ey LB b woazia ¥ 5l ae 0T 0L Ll
(Dedifferentiation pls;5le cle 4 a5 L 0
(V) codl zzs b ad sk

X

@3low sladshe Gl &8 bl la S5 51 S
2 ool e gl L Ol 58 - e
@3l Dl (YY) cnl ad sl ol lans
oS Sl ods S jasiie 5ol el o5l cpl )
o) s 3 e sl S ol ) s S
Kyt Ol 53 (205 5 Lsd o Ol Ladshe
b sl L ol 51 SSOF-10 XYY
(VF) Cl CDYY (o5l slad sl 53 e
23 e o 5 Sl O, s ) g, CDYY
S Olpme 45 30l sk 2o S5l IS
o0l oSS b s s 2 by
(V0) 3,15 OIS 555

oL 53 555,008 sadsl Jole s SOl ol
oo sl slad sk (Condensationoas oSl
(YF) 2,05 535,48 53 egr B 5 25 d
GAG CDYY hyls Jw slacmar poman
5 i I 033s 5 (Glycosaminoglycan
53 ADSCs 3 CD¥Y aslllas 1l 3 .(4) 1S e
Sl ciillas L3 Slalllas b 5 2 Ol oV ke
ADSCS (55, 0L, 5Ken 5 i poila & (slaslllas s
Ol Lo shr Ao ps AV s SSLES cpl il plos]
OLLSen 5 i e sardllas )3 pioman (F0) S
o ;3 SHED s ; ADSCs ;5 »s CDYY
OLSan 5J0 as slasdllas 55 (VW) s Ol VU
oty el p gy g g 5l G (o0l Slad sl (555
(F9) a Oly d sk Lo ys 44/0Y 5 CDYY

63l sladsle ;3 CDFY Lol aslllae s
T 3V 555 52 Sl I s 3 a3l s

I 2alS VY 555 5 of ol Ll e Ol YU

YV WAY 5 Ul axin /YAF ol / YT Sl — Olghol (S5 oSl dlores

WWW.Mmui.ac.ir



Olylsan g o= 405 sl

CDVY o5 Ui yeskis O, 5 Diaz-Romero
Ol (b Lot s,k 3 a8 ol (6 Sl
Sl AL ) 51 055 o el 22 5 s
DS sl pled glada vy ,dS e DS
(V) 58 eslinl S sl s
sl Sl 5l sl shws aS ol 4 a5 L
33 s O HAC 5 ADSCS zhas 3 om
b b S ol plad i 038 st ol

el (6 i Dladllas 4 5L 555,08 Ll

References
1. Hardingham T, Tew S, Murdoch A. Tissue
engineering: chondrocytes and cartilage.

Arthritis Res 2002; 4(Suppl 3): S63-S68.

2. Mansour JM, Mow VC. The permeability of
articular cartilage under compressive strain and
at high pressures. J Bone Joint Surg Am 1976;
58(4): 509-16.

3. Campbell DD, Pei M. Surface markers for
chondrogenic determination: a highlight of
synovium-derived stem cells. Cells 2012; 1(4):
1107-20.

4. Josh F, Kobe K, Tobita M, Tanaka R, Suzuki K,
Ono K, et al. Accelerated and safe proliferation
of human adipose-derived stem cells in medium
supplemented with human serum. J Nippon Med
Sch 2012; 79(6): 444-52.

5. Al-Nbaheen M, Vishnubalaji R, Ali D, Bouslimi
A, Al-Jassir F, Megges M, et al. Human stromal
(mesenchymal) stem cells from bone marrow,
adipose tissue and skin exhibit differences in
molecular phenotype and differentiation
potential. Stem Cell Rev 2013; 9(1): 32-43.

6. Hutmacher DW, Sittinger M. Periosteal cells in
bone tissue engineering. Tissue Eng 2003;
9(Suppl 1): S45-S64.

7. Cao B, Zheng B, Jankowski RJ, Kimura S,
Ikezawa M, Deasy B, et al. Muscle stem cells
differentiate into haematopoietic lineages but
retain myogenic potential. Nat Cell Biol 2003;
5(7): 640-6.

8. De Bari C, Dell'Accio F, Tylzanowski P, Luyten
FP. Multipotent mesenchymal stem cells from
adult human synovial membrane. Arthritis
Rheum 2001; 44(8): 1928-42.

9. Chen Y, Shao JZ, Xiang LX, Dong XJ, Zhang
GR. Mesenchymal stem cells: a promising

Sea0S pled b sy, e sl ol ol

o 53 L ol 5,08 Ll 5 ADSCs
Sadllae 5 550 Ol 4l plad lacwy us
S d——s3 808 5 ADSCs ,5 CDYY 51>
(%) O an 5 J0 Sladllas L a5 i Ol Wad shes
OLLSen 5 55 Jo 5 (FO) 0L 5 oy oils
slas glad g s Slas ol bl 350 33150 (V)
AR STINE Sl T s 3 4l
Sladllas sl auS oS 5 bokea 5 A3 Ols VL

candidate in regenerative medicine. Int J
Biochem Cell Biol 2008; 40(5): 815-20.

10.Crop M, Baan C, Weimar W, Hoogduijn M.
Potential of mesenchymal stem cells as immune
therapy in solid-organ transplantation. Transpl
Int 2009; 22(4): 365-76.

11.Jones E, McGonagle D. Human bone marrow
mesenchymal stem cells in vivo. Rheumatology
(Oxford) 2008; 47(2): 126-31.

12.Phinney DG, Prockop DJ. Concise review:
mesenchymal stem/multipotent stromal cells:
the state of transdifferentiation and modes of
tissue repair--current views. Stem Cells 2007;
25(11): 2896-902.

13.Djouad F, Bony C, Haupl T, Uze G, Lahlou N,
Louis-Plence P, et al. Transcriptional profiles
discriminate  bone  marrow-derived and
synovium-derived mesenchymal stem cells.
Arthritis Res Ther 2005; 7(6): R1304-R1315.

14.Gimble J, Guilak F. Adipose-derived adult stem

cells: isolation, characterization, and
differentiation potential. Cytotherapy 2003;
5(5): 362-9.

15. Strem BM, Hicok KC, Zhu M, Wulur |, Alfonso
Z, Schreiber RE, et al. Multipotential
differentiation of adipose tissue-derived stem
cells. Keio J Med 2005; 54(3): 132-41.

16.Dominici M, Le BK, Mueller 1, Slaper-
Cortenbach 1, Marini F, Krause D, et al.
Minimal criteria for defining multipotent

mesenchymal stromal cells. The International
Society for Cellular Therapy position statement.
Cytotherapy 2006; 8(4): 315-7.

17.Alipour R, Sadeghi F, Hashemi-Beni B,
Zarkesh-Esfahani SH, Heydari F, Mousavi SB,
et al. Phenotypic characterizations and

WAY 5 Jsl azin /YAF o5les/ ¥Y Jlo— Olgiuol (Ko 5 0dSiils aloes PYA

WWW.Mmui.ac.ir



Ollsan 5 o405 sk,

comparison of adult dental stem cells with
adipose-derived stem cells. Int J Prev Med
2010; 1(3): 164-71.

18.da Silva ML, Chagastelles PC, Nardi NB.
Mesenchymal stem cells reside in virtually all
post-natal organs and tissues. J Cell Sci 2006;
119(Pt 11): 2204-13.

19.Lin TM, Tsai JL, Lin SD, Lai CS, Chang CC.
Accelerated growth and prolonged lifespan of
adipose tissue-derived human mesenchymal
stem cells in a medium using reduced calcium
and antioxidants. Stem Cells Dev 2005; 14(1):
92-102.

20.De Ugarte DA, Morizono K, Elbarbary A,
Alfonso Z, Zuk PA, Zhu M, et al. Comparison
of multi-lineage cells from human adipose
tissue and bone marrow. Cells Tissues Organs
2003; 174(3): 101-9.

21.Lee HJ, Choi BH, Min BH, Park SR. Changes
in surface markers of human mesenchymal stem
cells during the chondrogenic differentiation
and dedifferentiation processes in vitro.
Arthritis Rheum 2009; 60(8): 2325-32.

22.Angele P, Yoo JU, Smith C, Mansour J, Jepsen
KJ, Nerlich M, et al. Cyclic hydrostatic pressure
enhances the chondrogenic phenotype of human
mesenchymal progenitor cells differentiated in
vitro. J Orthop Res 2003; 21(3): 451-7.

23.Indrawattana N, Chen G, Tadokoro M, Shann
LH, Ohgushi H, Tateishi T, et al. Growth factor
combination for chondrogenic induction from
human mesenchymal stem cell. Biochem
Biophys Res Commun 2004; 320(3): 914-9.

24.Lee HJ, Choi BH, Min BH, Son YS, Park SR.
Low-intensity ultrasound stimulation enhances
chondrogenic differentiation in alginate culture
of mesenchymal stem cells. Artif Organs 2006;
30(9): 707-15.

25.Goldring MB, Tsuchimochi K, ljiri K. The
control of chondrogenesis. J Cell Biochem
2006; 97(1): 33-44.

26. Sekiya |, Vuoristo JT, Larson BL, Prockop DJ.
In vitro cartilage formation by human adult stem
cells from bone marrow stroma defines the
sequence of cellular and molecular events
during chondrogenesis. Proc Natl Acad Sci U S
A 2002; 99(7): 4397-402.

27.Ylostalo J, Smith JR, Pochampally RR, Matz R,
Sekiya I, Larson BL, et al. Use of differentiating
adult stem cells (marrow stromal cells) to
identify new downstream target genes for
transcription factors. Stem Cells 2006; 24(3):
642-52.

28.Diaz-Romero J, Gaillard JP, Grogan SP, Nesic
D, Trub T, Mainil-Varlet P. Immunophenotypic
analysis of human articular chondrocytes:
changes in surface markers associated with cell
expansion in monolayer culture. J Cell Physiol
2005; 202(3): 731-42.

29.Tapp H, Hanley EN, Jr., Patt JC, Gruber HE.
Adipose-derived stem cells: characterization
and current application in orthopaedic tissue
repair. Exp Biol Med (Maywood ) 2009; 234(1):
1-9.

30.Pilz GA, Braun J, Ulrich C, Felka T, Warstat K,
Ruh M, et al. Human mesenchymal stromal
cells express CD14 cross-reactive epitopes.
Cytometry A 2011; 79(8): 635-45.

31.Varma MJ, Breuls RG, Schouten TE, Jurgens
WJ, Bontkes HJ, Schuurhuis GJ, et al.
Phenotypical and functional characterization of
freshly isolated adipose tissue-derived stem
cells. Stem Cells Dev 2007; 16(1): 91-104.

32. Kolf CM, Cho E, Tuan RS. Mesenchymal stromal
cells. Biology of adult mesenchymal stem cells:
regulaton  of niche, self-renewal and
differentiation. Arthritis Res Ther 2007; 9(1): 204

33.Mitchell JB, Mcintosh K, Zvonic S, Garrett S,
Floyd ZE, Kloster A, et al. Immunophenotype
of human adipose-derived cells: temporal
changes in stromal-associated and stem cell-
associated markers. Stem Cells 2006; 24(2):
376-85.

34. Knudson CB, Knudson W. Hyaluronan and CD44:
modulators of chondrocyte metabolism. Clin
Orthop Relat Res 2004; (427 Suppl): S152-S162.

35. Hashemibeni B, Razavi Sh, Esfandiary E, Salehi
M, Karbasi S, Mardani M, et al. The effect of
BMP-6 growth factor on differentiation of
adipose-derived stem cells into chondrocyte in
pellet culture system. J Isfahan Med Sch 2009;
27(100): 618-31. [In Persian].

36.Jo CH, Ahn HJ, Kim HJ, Seong SC, Lee MC.
Surface characterization and chondrogenic
differentiation of mesenchymal stromal cells
derived from synovium. Cytotherapy 2007;
9(4): 316-27.

37.Diaz-Romero J, Nesic D, Grogan SP, Heini P,
Mainil-Varlet P. Immunophenotypic changes of
human articular chondrocytes during monolayer
culture reflect bona fide dedifferentiation rather
than amplification of progenitor cells. J Cell
Physiol 2008; 214(1): 75-83.

38. Ziegler-Heitbrock HW, Ulevitch RJ. CD14: cell
surface receptor and differentiation marker.
Immunol Today 1993; 14(3): 121-5.

Y4 WAY 5 Ul axin /YAF ol / YT Sl — Olghol (S5 oSl dlores

WWW.Mmui.ac.ir



Journal of |sfahan Medical School Received: 26.02.201

Vol. 32, No. 284, 1 Week, July 2014 Accepted: 19.05.201

Comparison of CD44 and CD14 Surface Markers in Adipose-Derived Stem
Cells and Differentiated Chondrocytes during Chondrogenesis

Ronak Zarei, Batoul Hashemibeni PHDEbrahim Esfandiary MD, PhDAIi Valiani Ph¥,
Fariborz Kianpuor MSt Maryam Aliakbr?

Abstract

Background: Nowadays, adipose-derived stem cells (ADSCs) adelwiused for cartilage tissue
engineering. However, most studies are in the fi#idscaffolds, growth factors and mechanical
stimulation methods. But, few studies have beerdected regarding changes in surface markers
during chondrogenesis. Accordingly, this study ane assess the changes in surface markers CD14
and CD44 during chondrogenesis.

Methods: Human subcutaneous adipose tissue were isolatedudingled from 3 persons influenced
by collagenase enzyme and stem cells. The celkeobnd passage were used for flow cytometry
analysis of CD14 and CD44 surface markers. Secasdgge cells were cultured in alginate scaffolds
under the influence of chondrogenic medium. Diffitigged cells at the days 7 and 14 were used to
evaluate CD14 and CD44 surface markers.

Findings: The mean expression of CD44 in ADSCs was 96.8%Ciit4 did not expressed in 98.6%
of the cells. In stem cells, the mean expressioG44 differentiated in alginate scaffolds on tlag d

7 was 96.3%; but on the day 14, it fell to 52.8%eTnean expression of CD14 at the days 7 and 14
was 99.7% and 99.9%, respectively.

Conclusion: Our investigation revealed that the stem cellsdiffdrentiated cells at the day 7 express
CD44 at high level, but at day 14, the expressio@44 in differentiated cells is reduced. CD14 is
not expressed on stem cells but in differentiatts ¢s expressed in high level. Due to these césing
in surface markers during chondrogenesis, using tten be offered to determine chondrogenesis and
to compare differentiated and normal chondrocytes.
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