WAV Sl ¥ oojlad m Y0 oy
FEATER laamio

SOy s ghw  Fletinw] 3alod 13 - SWSY-JI- b Comyld 531 andllao
Gl (29 CU I ouilan om0

") ilae Chusgy ¢ (6 it lenr] dantn Kaw (gdosee alllis e ol Loy ¢ Ladl g5liS) sl

(OlRl 998 S (poggl8 S oKD (o lie 9 (55,9l pole SIS (ol pole 095 )l (ool (ggrtils )
(Rl o998 2S¢ poggls S oKD (b wlie 9 (5559l pole 0SS (ol pole 09,5 liskul Y

ol Sl g ol (ol ypl sy el g ol pole 09,5 Lokl ¥

Ol (Ol ol oy pgle adgy «sysld Cunj oy ldlinl ¥

WAS/ ¥/ sellis by o) WY/ -0/ VY i Jsog g,

55 bddhe ol sl 5les o33l axdles 5 ol oom @il 3l endilye ol sladsler (g3luliz OGSl oy adlas ol 51 Cosa
Pt s Sl s (e SEYEJE L sl cals 50) i 4w 5 (Dl cob clS G b ) gl SO el Ll
@b bad g o 2 Sl 51 e T (SIS an S L el e (obiy o sho 5 45 il 03 0o 4 1 o
ao b dab SasN=Jl Ly cls Lyl s g (el 6y ,8) Sty @il cis Gk el Jold al8lue Lyl s 55 5 el
Oljer 8 S5l 5 5BLnd ST o 5T (6 85150 ey o151 S0l ks 53, VY Jsb o3 i esls pled Ol sl o3, 4 o)) SO
B s Jol slasls 23,8513 eslinal 3550 Ol il 635 45 bad sk jolad 53 Jul 5 onl 51 8 0Lkl b3l Slp oy podS
oetilze @3k sladsbe Tl 3 5s e s sl 0L LS 0pe3l S Olssar 35 ol Gel) ks apm balat S £ b
Cp)ls (Gay 0k o3y 028 aniilie (gl gladsle Jl= ol b dol 5led Olssezad o3 4 Al oo ol oo o 3L 51 0 GRie
3 3Bl ST o 5T e (slls (Saudly il cnS b Laul 5 s ek eals i slad ph b aelie 53 Ak SSY-J L
o pled 5 Ay Ol A SV Il (lacssls 5 oslizl 313 0L aallas cnl slaal L35 iy (g gl M

B3l ol B GlEmal eny 4 1) ol g CBL Sl edd i el e (3l lad sl

ol e 53k S sher s (Sl gind 3Led ek S Y- Ly« il o Slganls”

Email: r_rahchamani@yahoo.com J s o 35 3



b‘)&«.&))\nﬁ‘ 6}1&1{3.

sl o Jsbe LS, 5 e SE Cewls
S Ll e Shem Gl 5B s g
Sl b p o any 3 S SSWT sla il Ly
K eSSV L s i
SN S s & a5 el o STl
s b pimer 5 o S Gadie o) s
e el T e G o s s Sule
Sl il e sl pllan el S 35
IYY 57 ]

Sl (luliz Ol s addllas ) 5l Goia
led el asdlae 5l o L 51 pendilie ol
b 5s) Gl S iS Ll s lad sl ol Sl
Sy 5)) G w5 (Sl il cus
Dy (.L,.»\—;Q:S‘Y—Jl—ﬁ
by 959 3l
sloml 5l el ol p3 edeB Sl 3L
3> D e TGP b b s
s Ol Bl Saguels Ol lew 53 doys
Ol 2 5l o S 51 p 8w U 53 55>
CiS s sl 06 WY a5 Ad Jlascdl
(Dulbecco’s Modified Eagle’s Medium) DMEM
St ke > eSSk Vo L e
A esls Jlaml ool w panlo g b s o

ool e ol eslinad b o 2ol oslesT s
O Ol 4 e 5 A anlaandad S S ladad
3 A LS 4ids Ve e LIS ﬁf-i R
B g e A o e Tl
0 3 ARy iy Do 5 28 S 15 0 SI6 d
bl o Y kel S sl VYeoxpm

J}-‘deﬁli g_)}w)}.\..::w‘) )})}wa

-

doddie
P b SISl G el (ool slad sk
sl &zl GUlE 8 b Shs o2
03 7S S5 kB 5 e D3 s 3 s
b pie Ol s nled Cdd Dals s SO0
Al epara Sloadde Gln e S LE
Vst 0] Al e e

ol ool glad o (sl LU sl
SIS O Sl K35 GOl Lol
3l artilie o3k Gladhe e pabse b 6 S0s
Golldr jalea VY 5 VY] AS ime ol o
Comol Sl o 3L Sl endile ool slad gl
o eslitnl (Saudy ok 4 e opl Sty
Sl meislze ool gladshe sy pl LD ] el
AT slmeo rsn DIV ose ile 58U S O 5
DV S V0] ze Vo] i = V] Ko S
el ek gl [4] 0Ll 05l

GRS Wl el Glm 93 iS5 adle
el LYY 0] dslcsa [ sda an 5 ol
=L I8l s s bdse sl sls 5 Jlasl pus
Ol oo s ol (Gday 4w CS 4 5L 2iS
03,5 o 5 2N SS p sl pe 1 ad sl ),
DV 5 Y813l pens (in vivo) 5 Lol 5 o |, ol s

Wil elige SCand p ol 3l S
St BEpls Ao iy SO gyl
S NPV P NS SR ST I KX RN
Sk Cals KK e g By S
ooy bl SL ke las 8 Gl il
o Vo ol e N s el S S
s 3 ,Ses V] AL s @bl plSo

hled

Yy QL"’...a.UI Y AJL«:»I Yo 0,95

i



ol g L 5l addlde entilie bty slad s Sl gtal 5Lt 5 dab S V- J s s T andllae

Loy bl andllas ol 3 5 o o3linnd Loy sl
aads Sl Sdear 5 0k oo +/E LS Lo 05S] o 5
S s S U el adles e A el
S Ak SSN-JR L Sdsl el (5505
bl L3 sy S @S S oS
ol e Bay 3 A eslizad oSl oKl 3
Mo 5l S50 AV L baaised o8 ol 23V Sy S
Ly g 0313 iy Aoy 44

aw 5Ll 5l adlae ol gl il aes gl
el o 3L B el ol slad e
Sk 5 Ay Ol GLil Hskiea s esliza
VE oy Salr se s sk e Ve slass dad sl
S oy e Slagg) 5 g A el LS Gl
S Jsloee 2y Ko Yoo s abg e sLaSals
Sl dw Ddeas Coly 5 A4S Ll (MTT) p,;,;t,:;
3 Sed dsesl o cpl o3 23S L5 eSS s
3 A ol el ladshe dwsa psdssls
S A S 0l Jall Sy ity sladls S
G b Ks gl et SO 0s580 L
3 Shame el OV mae Job (6 ey Sl
Obe ot dlal ) G Jske 50 8 (sl S (550500
315 s5m s 0dd (6,3l odr Ol 5 sk sl
Olses 5> Dyt €55 8 5 (pend OBl el l &5
YT 55l e ol s 1 sl 255

S Ve sl WL das e gla LiolesT andllas (gl
JUsl 6l Y oy Sl o 4 il ol sk
b o Ol 5SS sl YE 51 s Wad ke 5 2L
ol s S el b suSWl (sla, pSB
DYl Ve Bl Lo Ogskel s Juls La, s
5 ks chle L S sSalad
b g Ve ke Ve Ble Lol ISt

/Y

DMEM Lse 53 (TCP) Jghos CuiS o goasve (Kbl
ol A Jame (FBS) (o5 i o doys Vb L
YWkl o5 8 L5 sl s Sl
b esls S SaaSliss Ao iy 5 oS El
sk 5 AE gl 28 e ol YE I
JJMJ)LQJLSU-A;M&%&NQS
ol Glaibesl sl artilie ol glad s Ul o
Kb S 13 eslinal 5 g0 andllas

S5 S el T a lad e A3,
ghe Sl dess A ladle Oy e A L)
Sheslasal L ws S 0 1) Jgho G5 o suases DS
23 s B e S mhae Gl s S (”Jﬂ
5 A S 15 ogl i ase b b glaSnls
IYE] L ools Sl ilew

203 s ek SSN-J L el
ol s, S olKas S sbate ol s sl
S O, oKils Sl dige oKl 3 Ol ol 58
3 G Dole Gy Glr (S ey SO
oy 3 oS mazr amdo (e (658 S AP aie S
~ SV = L ek ) s eslinad (il e 4 i3
oo 3 5 e s D s (OL LS
s e i o SlS QLT oS 0) Aalle 3
Do 235 )13 Sl e iy S 03 om0 S
Gos g 4 g 35,800 5 Sy L 4 S
Yo 55 Sy e 5 LS et oS pax o sl
Soo 2 ekd S5 SUIEL s S slml 2y S
S5 3 GrnEle 10 ol 3 o ediSpar amics
.[\\]u@ﬂ@? (el 13 O g

YO spdm glos b oRilesl Laes 3 ey,
g Voo 23 5 plnil cola 23 b 5ol S sl
oSS 51 Gy i 4 e S 5158

Sy

Yy QL"’...a.UI Y AJL«:»I Yo 0,95

Y&y



OlL\Ken 5 Ll ‘5_,.\.13/4.

Ll bag 038 sy G S pled el
Slr e S gl Jlg N Sl
ool S gl S Sl S Ol (S5l
A eslizal O ge 3
1Y 4 SPSS 5l 5 Sl slizlly Jols slaesls
54 ol SLlS £ b G s (SPSS, IL, USA)
B Mty LT Ol S8 LSl
A glie o3 2y (Sl e e 53 (ANOVA)

om g W
Lo s S s ool sladshe iSO us,
& C,&L: OJ-AT Cwdds g;‘t'.’.L’.. u}w)A—\ ‘_}KJ
e s QLS ('-ijj o) o5 =22 Sl
CiS lasen ol jenay oS das e 0L | 03 S 5 s uila
aMWd‘}bmkﬁW &MWMDMEM
C,;QL’ J‘ a.k..i‘.l;— W\JA LSJL.‘.“J d).LwB—\ Ji.:'cﬁw‘
Jb)j)VQJA)\wASMJ&QUgbw\&ﬁ
6}}3}£J}A}J¢‘ow d‘}l.ﬂg:,\.ﬁ;su.p‘}ww )
G L Ky 5B 5l 1) 55 grsder 5 (Seo

9 A (:l>u| BED) AR e aJ..::Js:} .]ai|f.2v BE] Lﬁd)l_.u
A el LS el 25 5L S S A e

o3y 4 plad boeddsbyl S u3 asdlae
S skl sl il el Pl by Sl
oslizal YV 5 V8 ocin glass, o3 3, Gulidl 6wl
Salr o w3, o T K 2y Ko Yor Jliis A
J- s sladshe (gae glacdy aids Ve 5 S Bl
Lo e L w00 GUL gles s ples
L bl e S (5 Sy S

3 S W5 e 5Bl JSIT 5T s sl
03 4 eemmilie ol ladde pls slaslis
f’iJ'j Clle 6 Sl e sl Sl
JS laml XY 5 Ve s glayss s bl IS
L Gl 05,5) cmails oy 5 (ks 65.8) Jsha
A sl eis ) BL 2 See Yoo Sl esland
osasa S sl bl ol cls e
T sk 3 5 sSesl Dl ol oS8 sl
DY] LS ekl = a6l L0

S o edS Sl Sl sl
AR B YV (Caa LSLA).)) B J'.’.L"j v\.\i‘f Lfb o.,\.\irbb.gi‘

}‘MQ&L»&(A.MBL»H&J}\MQ«-:S&»WcE-»JSbb;ﬁjudwﬁb:ﬂ&‘}a‘,djjﬁj‘y.\ JS.J
Ldshw 31 oS sl (ol YE 51y b ghe (B Wilodnzs Kb LS 4 550 s (KM (69,5 s o5
..xs;;,gb&}&sch.‘,.m;u,ud,h 9o i 5w (€ dlednsr K6 S o

hled

\yayv ")\L.\A.UI Y UMI ARNSTH

ey



ol g L 5l addlde entilie bty slad s Sl gtal 5Lt 5 dab S V- J s s T andllae

et Sl wilea o Cgllae lle s
2 s il |y e & Jgbe St LUlg Jole oS
S b b bdie wg G5 5 A, OBl A
55 38 MTT (050 glaosls alud o 33lu ol
— ok Cls M s s Sle 3 55 ad sk LS
wdly CiS e sasie SO dSles Lk SSY-JI
O Jsa) a5k oal 31 o sllae ()85l 5

L eeilze o3l ladshe Sl plas L)
25 b bdsle $3dsiise sy Sl OlS e
Fo S 2l pled sy (b s ool glad sl
s 0 UK wlpe 55 38 Sl 4 sk s
3 7o S e Samdse Sl lad b pl 5 ats Zond s
ol 5 (93 Sas o sl 558 e 0 lil; LS &
ol sl Cel bdphe ol s 0l s
s Jbe 5l Sl de Ol S5 4585 50

L Al SSN=Jl s 5050 ¥ IS
S S S edel sy pslas Sl esliad L
Aas o DL glad cpl e o DL () (95 )
gy 6 b Sltle andlls opl 3 sl G s
5 Ml Dls L VL s 5 adls eSS
S s e ol ol el SUI as s bl
oS ails K b g 6503 OF (6 ey slae iy
05 el s diS b 3 Al oo ge JSES 4 e
Slu aw Hltle Arse DL psal (nl e
s bdde L) Gly ek SSN-JE L el
(Y JS8) ol 63 S al b 1y ilin Jaol 5 T 53Les
oo Wl ciS b s bdshe Sleekis X5 sl
Cols (S35 eomed 5 dshe LS o pade SO
A el MTT 050 551 ealizad b A SsN-Jk L
& e SN Iy gl oS sl 0L 003 s

NeX o5 pal A SN I b ca s ke OS5 Sy S S
KA odalie o o 65Komn Osky W 5 W a5 53 S5 pmen L) Joddss

el g 3Ll R sl slad g LS J:..»l—sS::SY—J—d\g: Camyls g oy ST Jgu

S 5950 (b s Syl g5, 2

Sor S _
laes S
LTS Y s LST)
A=V AL E /g YR/ SIS o sate S
A /) +/04 £ /N YAk /eq Lol SN I L ol

»
Shlals
\Yayv bbglil Y e)Lc.."»l Yooy
rev



OlL\Ken 5 Ll ‘5_,.\.13/4.

SBlas ST 5T cdld (A= ISK3) s SOl
Sl bl Ly, W5 oLl slajatls dex
Sl Loy wop 0> LS e 5 2550 g
Codlgzal ad b s Tl oss asllae
g N B S PGP PN
Cesls a5 aBlples sdde L3 3Bl IS
53 36l ST 5T cdlad b = SSN- -
SIS o patie S (g5, 45) dalid o S (glad Hh
el b sdalin lad o) 50 i 5y o (Ll e
“dRh el gy wdl pla gladsle J-
o3y P<e/h0) i el cdl d- Sy

YV Ve lases s dals o5 S sladde L oaslis

(Y Jgder) dLsls olis ples

e )

o

oo S el I s Sy ol

Sy sk 53 1 el gdes Sl ol
kS, Ddd S XS o Sl K e
O Sl 52 spmpe Gdae Slge Ol b lad e
S pacssdoe Jsa O3l pl 315 i bLS|
Slp Blg e 2l 2y Can)ls S ol p WS o
sl Gy Gy ples J= s glad sk
s le B 53 el by bad sk
Glac gy Ol 2Ll gl 5 B S 13 Ol
o oSe sy Bk (50015 25 T b oS
355w 1y ool K eredS (slae S a8 sl olis
(Bt JS5) Lpd pr edss a3 ) 4 g 08 Sl
sl Jske S5 gnles e B0 glad e

al laow ;3 9 (A) spled o, s86 Do wl Jasws 53 1, il (o C3L 51 GRdn el o3l slad ghe XSS

Ars e 0L LT pled Kgy 0 oS 51 e |y (B) O gl (s pled sba, SU (g sl

e - 0 »

G, S0 s wb L 53 3,0l 650l Ky 5 s 1y sl o L I R el e g3lis sad gk £ S
as e UL (B) Ol gtewl (s pled sla, 586 g9l 4l Jaoes 5 5 (A) snles

hled

\yayv ")\;.\s.lil Y aJLq..fvl ARNSTH



ol g L 5l addlde entilie bty slad s Sl gtal 5Lt 5 dab S V- J s s T andllae

sdsbe 5blans - JsIi ("Jj Clad Ol g A KISVl b Gyl 5SS o goies Kb F1Y J gk

@I,ﬁwlﬁw ISTSRA JJJJJBJA ‘1“""‘ o S4Bl e ool

(San 0S 05 e 53 odlim d19) 5Bl (JISIT s

L&a_g)f
Y w {385 Y
Y/o ¥t O/A %+ /8P aEN LS o grats S
g E V/A £ /0t MENA doeb SSV-JF L s

3l sbad e lali sl VY 5] 50l el
Wl oS 5 oS 5 o Skl el
S ol C’L‘ B ls sy ogne sla feall) sas
odiass S 5S4 gla fardly s a5 sls OLES andlas oyl
Sl dge cpl cis 5 gslalas 53 A3 Sldlas s
IV ] dos s el sn ol o 3L

3 sbosdde lagslzal s S ool
53 8 ol 3 55 e o3linal il e SIS (slad sl
Clals 5lasl pskieay canlilne slad sha Sl eslinad
Ll 5 ol a4 Lol pls oGl
Rl da s i 5 pl oDl il e (505
oilpe Jhe Loy Sl s Olgsa Olpal o
SN RETESTe

@l sladshe pla SL3 sl Bl S
ol (el K, gl 4 il
0L e [\WV] Wil e 00 Sdme gl 350005
sldss UK 5 s ol Gl
@l gbdde 2l 5 Joe WSS 5b s ennds
cardllas cpl yy cond oDl gl glad s 4 il
305 Sasy BB s Sy Sl de pendS Slad s s
S eds iS5 slad s s el 5l AU 303 K5
S plad g5 50 e VY 508 Slasy, oo 45 i
oeedS sladga s JSA5 Ll Sl cde 5, 4
DAl dshs s 53 dS' ) sl 0 4zl

sl Sl 58 Jshe ool dS Oy Ol
03 Ll e a8 3L o Sl pled L) oS 2L50)
Oy Ol 3gd addlae Jlgaal s W o)
ARk Cels gy aBl b gladghe 5 S
Shaie TY 5 Vi glagss e Ak SSY
CiS ot S gy, 4l pla glbadshe
(¥ Jsds) 55 P<e/00 (Uali)
S s bl Rl el soly slad sl
Sl w3 ealiel gl b Sk ol
sslizal ot sladlu 3 il e Ol sl Sl wdige
5488 I3 e nnS bl 5550 Jshe wie al
3OS Ol @il & ad sl pl pled 5 2SS L
IA 5 58 esliad Sloysd b Slaal gl a0l
5l G el ool Jslu &S il s 55158
o) & Slsp kil s Mg e 22 ar il
Sdsoe ool Y] Al pls Sl
Lo JIKN 228 o e S 4 o Slad sk
G Sens 5l & das e Ol (S s
IV s 8] aase Dhdar il ol sbad sl
S8 sl o S Sl el ke Comex
Ly a5 O3a,m 5 055l Cunar S &y o 4l
CiS lamme 53 Jlge laslol L oS il ol
5SSy ik Comer e Ao V-
L iolS ol b bsodalive ol &5 ol oy 5 oKan

Sy

Yy QL"’...a.UI Y AJL«:»I Yo 0,95

Yo



b‘)&«.&))\nﬁ‘ 6}1&1{3.

S o3y slad g andS Ol guy Sl g S SSN-JI- L sl 9GS o patee S ST Y J g

(Solr 53 £ 55,50) oS sy

Labj;

ARISTS) AR 25T3)

TS

/04 £ v /e gh VAT IE RV i

NAVESVAL DY ey

VRTINS Q.;Sf}.a;u&ww

VN E-RVTAR S Ao SN I L e s

O el ool gladie pls ol s
(ot gl Al Ll gla0)
WS OIS LSSl eSS gl S i
05 e ol Ll Sty e s bles JSIT
Ol pled K, o S 55 sl Olse s 3blis ST

6&—«“) DL [\-\] g:,.w“)lb}}j ‘5‘0}_9 &:«v:o.bl )‘ 3}“‘:';;‘

S Gy 5o a8 2l Ol 5 addlae ol il 4 e ]
sy d op i 5B JSIT T el ples
Bl 4 b s azals OF el ol 5 ol
Colad Ole &5 5550 53 ey T 555 53 595 Ol
G a5 L) Ll S UL ST T
chle Gl S Ol (Clind 4 S slaos
Jho Soe Zsl 5 ol ol sl Jos O jlae
Jho s s Chle 0SS gl 1 3 S
Rl s BT T cls Olge el
oS das e 0L 5 andlls 51 Lol glaesls ol
ECE N Wy P U C S P AR TR
das e OLE s 5 VE S 4 S | (gladaDle LB
535 Y\ L) 5o oS Slada s LSES RV Y
V] st e gl
oeiilie ol Gad sl & sy OLES bl axlllas
Cogoh SIS pedle (o 3L Sl ekl
LS Al o 5 S de fae 53 500 i SO
RS s A CiS ot SO Lyl 5 wiles

Bl Jshe o1 S Ol ol adlllas
S LYY 5, bl Cda 5, Sl slahede LG
YV Loy b s edS gladses WSS sl &S
sladse clr Bl ke nld ey
e 3 A SISV L el (655 4l ples
CiS ot S gy, abplea gbdde L
@by gladshe pled dase DL &S sy 2l
03 S Okl bl o 3L ) Gt el e
plomil SIS o pasie ST (g, Wl pled L alis
Sy
SBls T 5Tl S g2 sl
s 5ay 3 ol asdllas 5 D]l (6552
sk sbadsh 53 SBLS IS LT el
6ol sladshe boanslie 5o adlpled enlilse
(pled la,sSt 0sd) wl e ) eddesbols
Cled gy (sl odlis 55158 Laesls) ol a5l
Al b 5a MY b s bl WD 5T
S dase 0L 5 adles ol slaesls 5 Al e
3V 5055 S S w YN Sas 0 eyl ) e
Cepsls (55 a8l b glad s . slos 5 pled Lt

sbadle b aslie 53 Lk SasN-J-

4l les 3
b ot syl Cled ClS o g S 55
03 Sl pl e Wl QLS YN 5 VE slass, o

.Jﬁ)‘bgl&dw‘})‘)

hled

Yy QL"’...a.UI Y AJL«:»I Yo 0,95

A



10.

11.

12.

13.

14.

15.

16.

ol g L 5l addlde entilie bty slad s Sl gtal 5Lt 5 dab S V- J s s T andllae

Keating A, Prockop D and Horwitz E (2006)
Minimal criteria for defining multipotent
mesenchymal stromal cells. The International
Society for Cellular Therapy position
statement. Cytotherapy. 8(4): 315-317.

Dvorak MM, Siddiqua A, Ward DT, Carter
DH, Dallas SL, Nemeth EF and Riccardi D
(2004) Physiological changes in extracellular
calcium  concentration  directly  control
osteoblast function in the absence of
calciotropic hormones. Proceedings of the
National Academy of Sciences of the United
States of America. 101(14): 5140-5145.

Fraser JK, Zhu M ,Wulur I and Alfonso Z
(2008) Adipose-derived stem cells.
Mesenchymal Stem Cells: Methods and
Protocols. 59-67.

Friedenstein A, Piatetzky-Shapiro I and
Petrakova K  (1966) Osteogenesis in
transplants of  bone  marrow  cells.
Development. 16(3): 381-390.

Frolich K, Scherzed A, Mlynski R, Technau A,
Hagen R, Kleinsasser N and Radeloff A
(2011).  Multipotent  stromal cells for
autologous cell therapy approaches in the
guinea pig model. ORL. 73(1): 9-16.

Guest DJ, Smith MRW and Allen WR (2008)
Monitoring the fate of autologous and
allogeneic mesenchymal progenitor cells
injected into the superficial digital flexor
tendon of horses: Preliminary study. Equine
Veterinary Journal. 40(2): 178-181.

Kim EH and Heo CY (2014) Current
applications of adipose-derived stem cells and
their future perspectives. World Journal Stem
Cells. 6(1): 65-68.

Kim JH, Choi SC, Park CY, Park JH, Choi JH,
Joo HJ, Hong SJ and Lim DS (2016)
Transplantation of Immortalized CD34+ and
CD34- Adipose-Derived Stem Cells Improve
Cardiac Function and Mitigate Systemic Pro-
Inflammatory Responses. PLoS One. 11(2):
147-153.

Koch TG, Heerkens T, Thomsen PD and Betts
DH (2007) Isolation of mesenchymal stem
cells from equine umbilical cord blood. BMC
Biotechnology. 7(1): 26.

Koerner J, Nesic D, Romero JD, Brehm W,
Mainil-Varlet P and Grogan SP (2006) Equine
peripheral  blood-derived  progenitors in
comparison to  bone  marrow-derived
mesenchymal stem cells. Stem Cells. 24(6):
1613-1619.

Bl S slagasls bl sl adls e
A S Y-Jb s slacs s o sl 0LES 35 Ol g
ety Ol SIS osase SO Ll it a4 oo
03, 4 il by gladde b gly W

LAC,..-A.)‘J L«"»t‘ )‘ osldnl 1A ez )‘JJ}}LJ.! d“’?v.:.«a-"

Pyis a5 6

&b

1. Afizah H, Yang Z, Hui JH, Ouyang HW and
Lee E (2007) A comparison between the
chondrogenic potential of human bone marrow
stem cells (BMSCs) and adipose-derived stem
cells (ADSCs) taken from the same donors.
Tissue Engineering. 13(4): 659-6.

2. Alvarez-Viejo M, Menéndez-Menéndez Y and
Otero-Hernandez J (2015) CD271 as a marker
to identify mesenchymal stem cells from
diverse sources before culture. World journal
of Stem Cells. 7(2): 470.

3. Avril P, Le Nail L R, Brennan M A, Rosset P,
De Pinieux G, Layrolle P, Heymann D, Perrot
P and Trichet V (2016) Mesenchymal stem
cells increase proliferation but do not change
quiescent state of osteosarcoma cells: Potential
implications according to the tumor resection
status. J Bone Oncol. 5(1): 5-14.

4. Burgos-Silva M, Semedo-Kuriki P, Donizetti-
Oliveira C, Costa PB, Cenedeze MA, Hiyane
MI, Pacheco-Silva A and Camara NO (2015)
Adipose Tissue-Derived Stem Cells Reduce
Acute and Chronic Kidney Damage in Mice.
PLoS One. 10(11) :142-183.

5. Busser H, Najar M, Raicevic G, Pieters K,
Velez Pombo R, Philippart P, Meuleman N,
Bron D and Lagneaux L (2015) Isolation and
characterization of human mesenchymal
stromal cell subpopulations: comparison of
bone marrow and adipose tissue. Stem cells
and Development. 24(18): 2142-2157.

6. Chi K, Fu RH, Huang YC, Chen SY, Lin SZ,
Huang PC, Lin PC, Chang FK and Liu SP
(2016) Therapeutic Effect of Ligustilide-
Stimulated Adipose-Derived Stem Cells in a
Mouse Thromboembolic Stroke Model. Cell
Transplant. 25(5): 899-912.

7. Dominici M, Le Blanc K, Mueller I, Slaper-
Cortenbach I, Marini F, Krause D, Deans R,

Sy

Yy Qt’...a.UI Y AJLQ.:?. Yo 0,95

Yev



17.

18.

19.

20.

21.

Q‘)&«.&;JW‘ ‘5%

Lettry V, Hosoya K, Takagi S and Okumura M
(2010) Coculture of equine mesenchymal stem
cells and mature equine articular chondrocytes
results in improved chondrogenic differentiation
of the stem cells. Japanese Journal of Veterinary
Research. 58(1): 5-15.

Lim J-H, Boozer L, Mariani CL, Piedrahita JA
and Olby NJ (2010) Generation and
characterization of neurospheres from canine
adipose tissue-derived stromal cells. Cellular
Reprogramming (Formerly Cloning and Stem
Cells). 12(4): 417-425.

Marino G, Rosso F, Cafiero G, Tortora C,
Moraci M, Barbarisi M and Barbarisi A (2010)
B-Tricalcium phosphate 3D scaffold promote
alone osteogenic differentiation of human
adipose stem cells: in vitro study. Journal of
Materials Science: Materials in Medicine.
21(1): 353-363.

Mohammadi-Sangcheshmeh A, Shafiee A,
Seyedjafari E, Dinarvand P, Toghdory A,
Bagherizadeh I, Schellander K, Cinar MU and
Soleimani M (2013) Isolation, characterization,
and mesodermic differentiation of stem cells
from adipose tissue of camel (Camelus
dromedarius) In Vitro Cellular & Developmental
Biology-Animal. 49(2): 147-154.

Nathan S, De SD, Thambyah A, Fen C, Goh J
and Lee EH (2003) Cell-based therapy in the

22.

23.

24.

25.

hled

Yy QL"’...a.UI Y AJL«:»I Yo 0,95

YA

repair of osteochondral defects: a novel use for
adipose tissue. Tissue Engineering. 9(4): 733-
744.

Neupane M, Chang C-C, Kiupel M and
Yuzbasiyan-Gurkan V (2008) Isolation and
characterization of canine adipose-derived
mesenchymal stem cells. Tissue Engineering
Part A. 14(6): 1007-1015.

Vidal MA Kilroy GE, Lopez MJ, Johnson JR,
Moore RM and Gimble JM (2007)
Characterization of Equine Adipose Tissue-
Derived Stromal Cells: Adipogenic and
Osteogenic Capacity and Comparison with
Bone Marrow-Derived Mesenchymal Stromal
Cells. Veterinary Surgery. 36(7): 613-622.
XuY, Liu L, Li Y, Zhou C, Xiong F Liu Z,
Gu R, Hou X and Zhang C (2008) Myelin-
forming ability of Schwann cell-like cells
induced from rat adipose-derived stem cells in
vitro. Brain Research. 1239: 49-55.

Yoon E, Dhar S, Chun DE, Gharibjanian NA
and Evans GR (2007) In vivo osteogenic
potential of human adipose-derived stem
cells/poly lactide-co-glycolic acid constructs
for bone regeneration in a rat critical-sized
calvarial defect model. Tissue Engineering.
13(3): 619-627.



Animal Production

(College of Abouraihan — University of Tehran)

Vol. 20 ® No.2 ® Summer 2018

Effect of poly (L-lactide) nanofiber scaffolds on osteogenic

differentiation of equine adipose tissue-derived mesenchymal stem cells
Behnaz Bageshlooyafshar', Reza Rahchamani?*, Abdollah Mohamadi-Sangecheshmeh’,
Ehsan Seyedjafari®, Yousef Mostafaloo

1. M.Sc. Student, Department of Animal Science, Faculty of Agricultural Science and Natural Resource, University of
Gonbad Kavous, Gonbad-¢ Kavus, Iran.

2. Assistant Professor, Department of Animal Science, Faculty of Agricultural Science and Natural Resource, University of
Gonbad Kavous, Gonbad-e Kavus, Iran.

3. Assistant Professor, Department of Animal and Poultry Science, College of Aburaihan, University of Tehran, Pakdasht, Iran.

4. Assistant Professor, Department of Biotechnology, College of Science, University of Tehran, Tehran, Iran.

Received: August 14, 2016 Accepted: May 27,2017

Abstract

This study was conducted to investigate the differentiation potential of equine adipose-derived
mesenchymal stem cell into bone in single-dimensional culture system (in plastic tissue culture) and in
three-dimensional system (on poly-l-lactic acid scaffolds; PLLA). A porous structure that allows use of
three-dimensional distribution and provides optimal growth of cells is of great clinical significance in the
field of tissue engineering. In current study using equine adipose-derived stem cells (ASCs), we intended
to compare the osteogenic differentiation potential of PLLA nanofibrous scaffold with tissue culture
plastic (TCP). Adipose tissues were collected from 3 adult horses, and ASCswere isolated by enzymatic
digestion. PLLA nanofibrous scaffold was successfully prepared using a phase separation method.
Viability and growth characteristics of ASCs on TCP and scaffold were investigated by tetrazolium
(MTT) based colorimetric assay. Alizarin Red staining was performed for determination of calcium
deposition following osteogenic differentiation. Furthermore, other common osteogenic markers such as
alkaline phosphatase (ALP) activity, and calcium content were also analyzed. Our data showed that the
PLLA scaffold had no detrimental effect on the cell growth rate as evaluated by MTT assay. However,
ASC:s that differentiated on PLLA nanofibrous scaffolds indicated higher ALP activity and more calcium
content than that on TCP. Adequate proliferation rate and higher expression of osteogenic markers of
stem cells cultured on PLLA nanofibrous scaffolds provide this scaffold as a suitable substrate to support
proliferation and differentiation of ASCs in equine.

Keywords: Adipose tissue, mesenchymal stem cells, osteogenic differentiation, poly-L-lactic-acid, scaffolds.

Corresponding author: r_rahchamani@yahoo.com



