o] s

monthly

FY LYY sladain o) o lad VY 690 NI Sutygsd Ol (Kb p sl ol&itils o by 0uSitils ahao I l ”\/”

ssee N

Ol (252 CL I Bl comdiilzo (3L (S Ughw Cagh crmnd 9 ST ((gjlwlia

oS>

.

G ZARTARSERNL H IR C A FARVA LR VR | L\ PRVVA RS B
g sl Tl e e oSha s Ay, b Ol s 5 Glslp Wsa o 3l (o5l idude g i)
il e (3Ll 5 o g 45 350 al 3 b Slalan )l g 5 el e 53l slad b
Sl 3L ol lad ke plals 5 35 5 3l adllas pl Gda Lo p 5 g o3 ndo

O

L odd o Ol Ohlen sl 5 o535 (=15 51 o Jasmel 3L €50 Gl bl 6l e A
Shor 5 2S5 A esls LS 5 g3l o L sk s sk e S Bl 5 LIS 5T S
b S8k ol slbadshe coale e i bl JLss oV L ke kel (iags 25 53 a5l
Sl o4 bl ple Gl iomes 5 bdole she Slasiie vy 5 Gesmlesl i) @56
A plil Gy 5 Ol )

$Laasli ULy pids 5 CDI0, CDI0S, CDI66 sla yas L Oy el dad s 0351 il o Lo slotzil
S5 e SLa el 80, At Ul (5 e sl s SSS Al 5o CD34, CD31, CDAS i 5Laty s o3,
b a1 Cls (55 0 a8 ol ladshow el 5 5k O 5 5 05 Goolidl sola!
Sy Al By Rl 5 S sl

A Al Ody s Jaes 53 adshe cnl (S5l 5 (5050 Dl aglie a4 ol ol 53 i A g S
oS (o Ol gr sdelmnsis s3pled lacd 5 (6 e sl s Slalllas (mbidcsin; b 4 425 L L
Lad s (pl 5 ol 035 Sl s axllias ol o3 4,y LB e o 3L ke sk ol S s S

Wl dal gt (6355 e L g (6555 L Soaoa Ls:él{r:njjjsu:u;ﬁ»lq,.:l{\.;

Sladh SaSay Sk wdige 53 e T s s sla So 4T
o dd ek 050 5 G 5l el 0SULS e ls 5 ool
2 ok dsbe ol Lpolie il Jaa e il T ol
S35t 5 5357 Ol 0 Ly kB 5 0l gl e L el
T O e R IURCL SR
SV sl e Sl s b e S S e @ Ol

Tehran Univ Med J (TUMJ) 2014 April; 72(1):27-32

http://tumj.tums.ac.ir

"ol rp A ‘\L;‘;:'J‘*’ e
Y -
S e el
o . A .
e as & Gl Clas ol

*93l{‘-)\:9.55‘}ﬁ‘}i'\5‘) g

Ol g Aiizes 3 g0 A3 05,5~

Dl s S S o5l oS
(Sl 0SSl o i Sl3m 09— T
Ol O (Ol oSl

iy sloory 515 Kby Slicioi 350 =1
Ol g Ol S ool oSS
Ky psle ol nsus o 0n S ¥
Ol O Ol oo 35T

Sl i 5 o iilone S =0
Ol s Sy 5lo03,505

Tssa s (b plidcj 0057
Cliini 5 sl ol o oDl ST oS5

Ol I Sl

*
Ay bl 15T o8l (O 1 s ok 55

s 03,5 Ol DA 5 psle
CEVYSVITS VA 1l

E-mail: n_dadashpour@yahoo.com

PRV

Mg S3lpal b ol 5L 3 5e i cpl a0l .l sdias
555 Blsn b el el ol @il (gl Wl g SO L

5 3L OB SIaal Sl 4 a5 Loy el s = L


www.SID.ir

OllKas 5 Atio jidis YA

el LSS BB L A ssde e ool WLs S 5ak ol 4ids
S ayy s 5 edd wdly shla sy s 3L e
S Sekdeiia sbdshe ol oS Ayl cend s
sk CiS o guases S ot say bad sl . azils &5
Sl Kb culg s LS Jae FBS 7V L DMEM (651>~
A asls L 370 CO 5TV °C 5L Sl s Jshus

sl sladsle Sl Sl da 1S L e
Jlos shiecpds (235 ol Jame s LSS S5 Ll
S DMEM 636 CuiS Lases o 3 ainy L33 SWDB os,
o5lss 5 A Lol iS Kbl oy e3ls LS5 FBS 1,01 71+
25 b day de el s s e S LSS 2
d o ol n badshe s bl e sSes o5 S S
il g, 8 G-

r.)g'.u oS boaspl 5l aa (Sub culture) Jshe Ll
Ldews; (Confluence) oS15 al> o a0 e (ciS slalos
ol il Ll S S ¢ badshe Ul i
ol aale b Gl (Jske Sl e w5l 23S
A el 5 gl b S 1 sl (ol slad sl

Sl ST el elul el
Anti-Human-CD34-FITC Anti-Human-CD90-FITC 555
L ol e Anti-Human-CD31-RPE (Anti-Human-CD105-RPE
o3zl 5, 50 (Dako Corporation, Glostrup, Denmark) i J =8
osliial p g Sy 53 eilie sladhe 315ty (23S 13
Trypsin/EDTA Lo 5 S S a0 sl slad shos 1l L0
02 ad S el Sl Y S L Sk SOl 5 el
SO0 Cd) b chile S e st 4 e
s Lol OF & e J a8 Lol en wdd S5 lulas glagsb o
PBS L ginad 3l dn dd (65aK GBI glos s aids Yo Sdews
Lo g pesulasls Ul
NGRS (=l>_u'\ Jose, CA)

FACSort (Becton Dickinson, San

bams Il 0l 4 o S Grie g3l slad g ples

Fla nle laoe L lad 5 odd sy, s sl S
N Jes /Y (lind wa:lf_l:u. DY s Vo (s> DMEM
5SSl e, V) e Okl S Ve VoY sl S8

ssba 8 Mg el IS sl Jas Fre e s
Lo Slallas bl wgd e a5 OF 5l Jols oy Jsene
3l L;LAJ)L»:@.LAO‘}&M_ 3Ll 5l eslatal &S das e 0L
wf 5 D3l el las S Gl ke el el
SR PCHCCRP TS PRI N SOVt S g
b5l ool Jske 55 5 lalis LG cl O Gadow
Ol 5 gdre 2SS Laos 5o bd e [y s (el (2
Wbl sy Sdp G b 66l adsha saad 28 5les

Al

eron u'i'}J

Bped s anllae ool el 6l o Wsed Sosleer
S Al Yoo¥ Ol Ohlen sley 5 oS3 18 5l o 8L
Olnslog 53 O Sde = b bl g & 5l Sl B0 L
Cod WA il BT e Sle) dols s Olg S
Ol ool Soldy S bt S 513 isbesd o~
Tl S bu s o L Wl YT ml il S 4
Jo1s o 6m5 28 8 plal il il o s Jas 61
Dulbecco's Modified  Jgw oS hoe gl> J 2ol anS
Eagle Medium (DMEM) (Sigma-Aldrich, St. Louis, MO)
L oby Plas s cpmnlagt tal /o s S ST 6l
A S e o83l

23 s Sl dsal t g 3L 51 ol slad s (g5luli
o ol 4 Lol 8l LY ssa 55 oS GUI
i e e s G sladde B sles A LS
Phosphate-Buffered Saline (PBS) Jsl=s Lug L e
ALy 590 o9 e 5 AS el plnd

Jie 058006 A @ cudy S s e kile JU e o S
o 55 5 035 WLl Ol as /Y LS wﬂ 0-F ml 5 o
53) A esls 13 el V/0-F Deay XV °C (Memmert) Sol
Sl J e e 4 Lged Sl A 0ol OIS L e ol b
RS P P N IUR IPVE N Y PR R PUR (T GRS

@ [GERVTY Yeun rpm )}JL{) ol oijjT Ojf:{ (;bj (La.’- ‘)‘

FEL TV ) o)las VY 0,50 N VAV 00,9,8 4 oo (Kb iy pole olSCiils o Siigy 0aSily aloeo


www.SID.ir

Archiveof SID

5 LRI (55 e s e Sos Slad e 4 s IS5 S5
JSB) Lsls SIS 1) ke deass op st Sl o) Sl
Sdsle 5l GFRes Comar day glallel s () o
sbdsle S Sidpse € patie gbaa b IS5 S
O =z JK2) 5,5 Jll 1) Sadls S ol ol e 3Ly

sl Sobe Ok Ol Ui el el 2l
Oly Olge 3 7Y+ Y L 5 54 CD 31 5 CD 34 Sy 5 silon
5 TAD 4l o354 CD 105 5 CD 90 aiilze o35 sba S,le
35 [ A

S 5l e b s i sl 4l o plad o =k
Lo oSl mi5 5l Gan YY) 51 e e i
lad s 1w, kS 4 pled sl OlEs 5, opsll (el K,
b glens osle md 5 5 51 3, YV Sl ey s 58 U Sl

A e g Oty I8 (5l

Sow

.

Lulsl s Friedenstein Law 55 5Loydsl 6l gsley slad sl

SVl Sl 5 BT oLl ey ke s S Ll Vave L
Sl e ke s ol M ol g (o3l slad sl
ol Sl eslinal Lol 5 asle 550 el 5 d e 035 slcwsay

o b Laio j/ pasdilio ol sla sl pluslics 5 (55 lealin

bl Gl ks S g LSS S ae a G pled lame il
relS 3 asis e 3, Gl b el les
QRO U
kS 4 o 3l GRie ol gbadse ol
3oekd Al psy b (Dpad 4 Ll pla sl
Vo sl DMEM  Jold jlacss i e U oolen sl
Transforming Growth Factor-f3 (TGF-B3), Sigma- ¢ Jf U
Bone Morphogenetic ¢ Jf G Ve (Aldrich, St. Louis, MO)
7\ protein-6 (BMP-6); Sigma-Aldrich, St. Louis, MO)
Insulin-Transferin- Selenium (ITS) :Sigma-Aldrich, St. Louis,
sand=Y Ny S 00 O3kl Sy Ve S V0 MO)
Fetal /) 5 cpemlostzol — ol o Sopm 51 /) ool Sl
bl sl s 4l 55,5 Y)Y sy Bovine Serum (FBS)
sl 0kidy olantl 53l pas 5l Gasad a4 ples
A oslata

a4zl

03Ul b skiags sl (535050 Sldalie 5 iS bt
Shls ld g adsl Ci8 55 a8 5ls Olad o oS 5K e )
ladibe (0 =l JS28) dis s ey o 5 S0 S350 s

S8 g 5 03 905 JL»‘.:}‘A.:C‘Q)J JS..:‘;‘,; ‘SLQJ‘,LA &‘,9 6\.&;:..:5 Bl dj‘ jLaL‘ BERC 4:33‘;2..:.5).: =3 CAL.» 3 el s ‘5Lhd‘91- A:JJ“:“:‘“"’J‘ Rl JS..::

(Fr0X) A Ca gy pasede btis 4 JK5S 53 lad sho 51 G150 Corazr p g Sl 3 iz b o Gl LOT A3,

Tehran Univ Med J (TUMJ) 2014 April; 72(1):27-32

http://tumj.tums.ac.ir

WWW.SID.ir


www.SID.ir

oLlKas 5 i sraice A\

sl ool gladshe 058 53 3L aas5e ke slaes,
S o3
2 Saedly b @ St Sns 5l (Jske Conex 4yl
Lo eslital diten Cpult ol BB &S St slad sl Ll
5 Oisen ke Comar ol bdshe blas ol 5 25
Aol sy S s pdly b el gladle 51 S Ses
s oers Sl Kbl kil ool gbdse & S
Loolin ol o 6l SOl Oy s gl it ol
Slosen Ol Aoz s3by Sladshe coale s g Slides L
by sk o35 S,L) CDI0S, CD9O Sl s S,
e S)W) CD34, CD31 sk sla Sile Oy oo 5 (Lompilzo
(7 JS2) w3 8 ol (St o g3liy glad sk
sle alin 55 asdlas cpl g3 eddciS o ool slad sl
dsha cal V6 w15 Jedly S SLond ool sla ass

Slld Gl ol aallas s alad ol

o Porad 5 Sl (o Glaes,y & bdshe ol (ke
© bdle ol ple LUls Jletl gpl Lul b Co i ol
52bed 5 "Tapp glaasly 4 alis Olaal gayssie Jobe Olesss
o315 0lis "Locke 9 “Estes Glaasl wlie oo 5 Gyl 4
A
e 03 eeilye ol ladghe WL ily e
03 o sl gladshe b (EE  slizel ey s slacdl,
Sy Ol a5 o o sbacdl (lasl 5 e S
s iln Sl Gl s Kgm 5l 45 ol L 2L
35 Lo S eslitel Cuiisn b Lews s Samlr le s S
Lo 3 oS s o8 il Jbisa Qi ol -
3l sld sl oS 1S s ASE Ivona Perce i3 3,05 00 455
Lo oS I Ohlew 3l dgeme Jsba Ol5 o L o 5 R
Sasl 5l ol lp 52l eis S50 sla i)y 5l ool
OIS wlen g3lse eippl Uy Sa e b o lS
Sl e 52 45 i slse ple 5 Sk (sl SO s
i3h & Olgie aher OF 51 &S Wls ylae s o eslizal o3
Sipie Juml e 5 S ol 5 el e S L
I 53 55 i b Lam Sl eslind I s 3 3500 oL

Yoo
| |
[ [
M2
M1
{t s 1. Y VY it
CD34-FITC
You
| |
[ M2 I
M1
Ve Vet Nt 1. " Vo f
CD90-FITC
Yoo
|
M2 I
Ml
T Ty T T T
T [ 4.4t W ya F
CD31-PE

‘5\_AJ_9-\—- \:,—g‘u_,d_y_’.o._l“ sd—aslis Lg}h}fe_\m}b 6“(';}:“1‘& R JQ
Ladsh ol cnl Jaseia a0l ol S ¢..9L» 3 el U da.:..‘.dja 6:\._;3

S o Ol |, CD34, CD31 &S Jl= 3 03,5 Olu |, CD105,CD90 (glaiss ol

Al ol 3k s Mol 033 ssame |5 d gl
Cendy la 355 5l 5 LI 1) 050 i wlin ST OIS
S 0> e 8L g Soty Sliis Jlse il
Sbodsl sl iz 51 a5 5 (g3l glad sl 3luli ol 5
ilaldr 4 Goge sday Slllae 55 OF Jlise 5 Vo) Jle s
ol s s oo <l 1 Multi potential | J sl Comer S
Sl gas b pbdyle "Zuke (S5, lae Ad aew axdlas
@3l gladsle wiles Ko endile 3l slad b 4 4l
osls iS5 (bl Ll L ol 3l Ol sl ke el e
ALl e S1oeadelsl glatasn pluly s
L oplo Sl 5 cis B b s 4 St Uls (ISe S

FFG PV o) oylad YV 0,50 ) FAF 500,08 o5 i pale olCiils o o odSCtils aloeo


www.SID.ir

Y\ Sadighi S. et al.

0L 53 badshe (pl snled 5 (80 SLL aslie 4 G
(it @l 4 s b bl A aslsy Ol s Ol
Ol o okal Codts Spled lacas 5 s mgula s Oldlas
IS Al Ol o Sl S 55 Sens e
Gl gl mbe G F s 3 d e 03 5 o FOIIS
@by ladshe @ VL L a5 b el (g3l slad sl
3 53 53,008 Jewiliy b sl sl al 3 1 Ol saa
Sty Sl sk S e S s DSl e
Lles Sl 3 e 5 3L e 5 la s

SOY-AYWOVY WS L s b ol el e[l
P T P R B
sl 03 S el Ol

References

1. Nichol JW, Khademhosseini A. Modular Tissue Engineering: En-
gineering Biological Tissues from the Bottom Up. Soft Matter
2009;5(7):1312-9.

2. Augello A, Kurth TB, De Bari C. Mesenchymal stem cells: a per-
spective from in vitro cultures to in vivo migration and niches. Eur
Cell Mater 2010;20:121-33.

3. Agrawal V, Johnson SA, Reing J, Zhang L, Tottey S, Wang G, et
al. Epimorphic regeneration approach to tissue replacement in adult
mammals. Proc Natl Acad Sci U S 4 2010;107(8):3351-5.

4. Hellman KB. Tissue engineering: translating science to product. In:
Ashammakhi N, Reis R, Chiellini F, editors. Topics in Tissue Engi-
neering. Oulu, Finland: Expertissues e-books; 2008. p. 1-28.

5. Locke M, Windsor J, Dunbar PR. Human adipose-derived stem
cells: isolation, characterization and applications in surgery. ANZ J
Surg 2009;79(4):235-44.

6. RaJC, Shin IS, Kim SH, Kang SK, Kang BC, Lee HY, et al. Safety
of intravenous infusion of human adipose tissue-derived mesen-
chymal stem cells in animals and humans. Stem Cells Dev 2011;20
(8):1297-308.

7. Elahi M, Kabirsoleimani M, Shiravi A. Investigate the possibility of
using enzymes to extract mesenchymal stem cells from human adi-
pose tissue. J Med Res 2011;4(35):200-80. [Persian]

8. Dubois SG, Floyd EZ, Zvonic S, Kilroy G, Wu X, Carling S, et al.
Isolation of human adipose-derived stem cells from biopsies and li-
posuction specimens. Methods Mol Biol 2008;449:69-79.

9. Choi JH, Gimble JM, Lee K, Marra KG, Rubin JP, Yoo JJ, et al.
Adipose tissue engineering for soft tissue regeneration. Tissue Eng
Part B Rev 2010;16(4):413-26.

10. Friedenstein AJ, Chailakhjan RK, Lalykina KS. The development
of fibroblast colonies in monolayer cultures of guinea-pig bone
marrow and spleen cells. Cell Tissue Kinet 1970;3(4):393-403.

11.Dezawa M, Kanno H, Hoshino M, Cho H, Matsumoto N, Itokazu
Y, et al. Specific induction of neuronal cells from bone marrow
stromal cells and application for autologous transplantation. J Clin
Invest 2004;113(12):1701-10.

Tehran Univ Med J (TUMJ) 2014 April;72(1):27-32

http://tumj.tums.ac.ir

Ol sla oy 3 s onl oCie SIS Iy ol 228
i DALl a3l 3 Shs el GOl e s e
Ol dsb o3 1) 255 e 7Y =00 L s Jlisa ol Ly
s Gl oyl 5 S s Sl ol e AR s s ]
Slam Jde 3 Min Ul L B ,e sbml b edd W L
by sladshe 5 o il Olejon Ligy o ol 0L
i GVsb e Wlse pr 3L S GRie edliolS
Lo o 2leba o Sl Lam b el 53 35 5 3L g Bl
S a3l e ool sk slesa o il
By b o8 le 5 enls bl ol s 6 Kosp ) bS e
w3, Ly Jule ail pl Cle ol S das e il 3l ol 4

v . T
03 ke Ll o Sl GRie ool slad e Bl el =3

12. Pittenger MF, Mackay AM, Beck SC, Jaiswal RK, Douglas R, Mo-
sca JD, et al. Multilineage potential of adult human mesenchymal
stem cells. Science 1999;284(5411):143-7.

13.Zuk PA, Zhu M, Mizuno H, Huang J, Futrell JW, Katz AJ, et al.
Multilineage cells from human adipose tissue: implications for cell-
based therapies. Tissue Eng 2001;7(2):211-28.

14.Duggal S, Brinchmann JE. Importance of serum source for the in
vitro replicative senescence of human bone marrow derived mesen-
chymal stem cells. J Cell Physiol 2011;226(11):2908-15.

15. Stevens MM, Qanadilo HF, Langer R, Prasad Shastri V. A rapid-
curing alginate gel system: utility in periosteum-derived cartilage
tissue engineering. Biomaterials 2004;25(5):887-94.

16. Pachdn-Pefia G, Yu G, Tucker A, Wu X, Vendrell J, Bunnell BA, et
al. Stromal stem cells from adipose tissue and bone marrow of age-
matched female donors display distinct immunophenotypic profiles.
J Cell Physiol 2011;226(3):843-51.

17.Lin L, Shen Q, Wei X, Hou Y, Xue T, Fu X, et al. Comparison of
osteogenic potentials of BMP4 transduced stem cells from autolo-
gous bone marrow and fat tissue in a rabbit model of calvarial de-
fects. Calcif Tissue Int 2009;85(1):55-65.

18. 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.

19. Estes BT, Diekman BO, Gimble JM, Guilak F. Isolation of adipose-
derived stem cells and their induction to a chondrogenic phenotype.
Nat Protoc 2010;5(7):1294-311.

20.Hsu VM, Stransky CA, Bucky LP, Percec 1. Fat grafting's past, pre-
sent, and future: why adipose tissue is emerging as a critical link to
the advancement of regenerative medicine. Aesthet Surg J 2012;32
(7):892-9.

21.Tobita M, Orbay H, Mizuno H. Adipose-derived stem cells: current
findings and future perspectives. Discov Med 2011;11(57):160-70.

22.Zhu M, Zhou Z, Chen Y, Schreiber R, Ransom JT, Fraser JK, et al.
Supplementation of fat grafts with adipose-derived regenerative
cells improves long-term graft retention. Ann Plast Surg 2010;64
(2):222-8.


www.SID.ir

monthly

I ( ) ] v I | Tehran University Medical Journal, April 2014, Vol. 72, No. 1: 27-32

Original Article

Isolation, amplification and identification of mesenchymal stem cells

Sanambar Sadighi M.D."
Ahad Khoshzban M.D.

Amir Hossein Tavakoli M.D.>
Ramin Khatib Semnani M.D.*
Zahra Sobhani M.D.?

Nayer Dadashpur Majidabad
M.Sc.%”

1- Department of Internal Medicine,

Cancer Research Center, Tehran
University of Medical Sciences,
Tehran, Iran.

2- Department of Dental Materials,
School of Dentistry, Tehran Univer-
sity, Tehran, Iran.

3- Tissue Bank and Research
Center, Tehran University of Medi-
cal Sciences, Tehran, Iran.

4- Department of General Surgery,
Islamic Azad University of Medical
Sciences, Tehran, Iran.

5- Physician, Tissue Bank and
Research Center, Tehran, Iran.

6- M.Sc., Cellular and Molecular
Biology, Science and Research
Branch, Islamic Azad University,
Tehran, Iran.

*
Corresponding author: Dept. of Biol-

ogy, Science and Research Branch, Is-

lamic Azad University, Tehran, Iran.

Tel: +98-412-7236078

E-mail: n_dadashpour@yahoo.com

derived from human adipose tissue

Abstract Received: 01 Nov. 2013 Accepted: 15 Jan. 2014 Available online: 01 Mar. 2014
Background: Currently, autologous and allogeneic adipose tissues represent a ubiqui-
tous source of material for fat reconstructive therapies. However, these approaches are
limited, and often accompanied by a 40-60% reduction in graft volume following trans-
plantation, limited proliferative capacity of mature adipocytes for ex vivo expansion,
and extensive adipocyte damage encountered when harvested with conventional lipo-
suction techniques. Recently, cell-based approaches utilizing adipogenic progenitor
cells for fat tissue engineering have been developed and were reported to promote both
short-term in vivo adipogenesis and to repair defect sites. The aim of this study was to
isolate stem cells from fat tissue than examine the growth of stem cells by invitro tests.
Methods: For human adipose stem cell isolation (hASC), subcutaneous adipose tissue
sites were obtained from female subjects undergoing elective procedures. Tissues were
washed 3-4 times in phosphate buffered saline (PBS) and suspended in an equal volume
of PBS supplemented with 1% FCS and 0.1% collagenase type I. The tissue was placed
in an agitated water bath at 37 1C. The supernatant containing mature adipocytes, was
aspirated. Portions of the SVF were suspended in DMEM medium. hASCs were se-
lected based on their ability to adhere to tissue culture plastic and subsequently ex-
panded to 75-90% confluence. Adipose stem cells were isolated and cultured on
DMEM. To assess mesenchymal origin of stem cells we used flow-cytomery technique
as well as differentiation to osteocyte and chondrocyte lines.

Results: The nature of the mesenchymal cells was confirmed by flow -cytometry tech-
niques, based on the expression of CD90, CD105, CD166, and lack of expression of
hematopoietic markers of CD34, CD31, and CD45. The successful differentiation of
our stem cells to osteocyte, chondrocyte had been showed by specific Alizarin-Red and
Toluidine-blue staining of cells.

Conclusion: Although we have not the results of in vivo tests to support in vivo adipo-
genesis either alone or in combination with natural or synthetic matrix, the results
showed that stem cells isolation from adipose tissue was successful, and we provided an

environment for differentiation of stem cells.

Keywords: adipose tissue, cell differentiation, stem cells, tissue engineering.
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