[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

sy Th alabys

u.«JU c:l> ‘}:’ﬂ_h:mvi) am‘g}:

b meminains| Ad s Flss mblag Sl 5 (Ko e ke oKl
==
N\ 2 (YA wdl 5 oy ) NIYO—WNFY wmis F 0)ladd paitin Jl

ISMJ 2015; 17(6): 1135-1142

U W 59051930 31 Gro (ol 30 SO SO g (w5 39
Ol gt g g 9 4 (T 3lod Wigy (ot g (Slud!
" e el (T 15 BB Lo sdeme gl e e

Ay Sl Gblg Dleds 5 (S pske ol (K3 dKLls (25 pske 5 S5 8am 055
01 (AR slgr o3Lsy Slad ke 555l 5 (b ) s dKia g Dby oKEag3 |
O oSS bbbt 5 (3L SBT s 055 (5o psle Dl 35 0
O bty et (Kb e o8l S5 g0 5 sk (538 0m Slidos S 0

QY/0/Y (s 5 3 =8+ /AY/V0 tdlae 3L ,0)

0 LS

Slaa g Sledl gl glolsss 4 nle 4 538 &5 waea 5530 (28 bk glajle i Jold entilpe g3k glad b 14
kg 45z 53 AP 30 ol 4 el ol Glad e S S, e (apUls ol Jsa AL s Sl pad
ol 3k Sd s o s 3 mte o Olgrea SU iy 5 eslizal adlas opl 1 e L iledd fiad Sleys Jske 5 SL
Sl 03 99

(235 1 adlan 3y5m o 5 05 J b D13l 4 B e S iy 3L 514 55 YO sltad andllae cnl 3 Tl b, g 3l ge

By sls OLE 1) s pab 5 o Ol oy ¥ 4 b ol 5 Limdls 2udg bl odd lh> slad shu laably
23 T 059 el pe 0dS S ek gl S L

03) 4o & plad 5 SIS (03,5 M BB U Ly 05l 3l G el 53k sad sk 5 S sl lul p 1 S donst
LB 2 5 Dy ek Ol

s (BU dy Ol BL i (et jo 3k slad s 1 gudS O304

QLi)) am)ji c&&;“} :L@}, LSQL_V; 6LAJJL» 6))&5} L?”L"; s ) amjk ‘Qlj,@ﬁ
Email: eslami@royaninstitute.org


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VYAY wawl g oo /7 o 5leds /r.n.uf.a Ju

g,;j:\».g..!a/\\\"f

bl tilze 5 by G () Lol abls|
0505 5L S5l dups 3L ol oS 0T eas
ol oS e L Sl T e 3l Ll
TG sl Sladshe Gemes 5 L3

O Aol n led Jlay 555 il
sbdsbe Gl M pesdle 55 o o SBla
e Olgear (BU Ly o)lms 5l perdilne (ol
Ll 5l eds] s sad e oLl ras s
5 Ol 4 pla OS5 GBS leasls

.C,.M:‘asﬁt_")}f.‘?.b

L b,y 93l

L gas (5551 o

cbolaly o bawe &S 1, GL aw YO sl
Golew BB Ol 5 Jbs by s full term
(b su sl PBS s 5 aseptic Ll i oo
il w O s 5 ol oo s 2
OA) B gosldal b celu #VY b 5 Jixs

SO, e 51 O a5 i 4l 4 5 L

54 g Ollog: ) olly OBl L s gy ol

03 5 LS e @b Olaly Sl s Kl e LT3
S 5 e S om s el OB L e
gl s S elaad el sl o&Kails Go

Bl ol arlpe JSia L ikl ollama

il ol sadle cliS 5 gilelas -

S s 0l s
Lo 3l el ol sladsle (golulir g
.ﬁw_}s R a)gU\S L}AL' Ly aK.\.\._LLA)T BE OJL:

¥ Mucopolysaccharide
® primordial germ cells

VRV

ol 5,8 As; sa antilie o3l glad sk
s 3 Lol JUl5 immen 5 3L e 2
g e SRl Sa asbe el sbamal
(1=0) A5l o i

3 dgana ssbay Sl 53 ariilie ol sladshe
TS pte Sl el e Ol she gladipes
"ol 5" s g0l sl 1L s oS Ol
(F) L5 S el

e Olgsa Olgial e @ ey Sn JK
o 03 Ol B35t oo l8 (ool o3y slad
cimad 5 s ns (S3I GW Olse (6 S0 500
Sl s S5 b b sl s il LG ials
(A V) AiL o e 550

S b Rl w3 Sl o
3 e 2SS s pled ol b plade gl
Coenl Gl AIL S wsps ST b
Y 50) A3l o Jlas 5 6 pSatr

Slde Ghls 8 b 5l Gb a5 i
s baslie 53 (4 5 V) Kil e penilie (g5l
3 Sl s 3l e mbe pl Ol
Soaly Lol 5l el obe Jle gilalas
S Sl opl e pl leslinad s oy se il
SO e gl 53 el ks Sad s Oljes
O 5V 0) ol Ol gzl she 53 Lol Ol e

ol SIS sy S 0L se 5l GU s G e
CH G Gles il doer oL G bu g a5 2l

o Yo .
a8l LS5 5 OIS 5,5, 51 L w

Ylliac crest

® Tibia

® Femur

* Proteoglicans

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

WYY /0l gl 5 g b & U A5 g3y sad s nles

O, D)

350 S ragulole SGSS 5l eslinad b polex b psee

38

ol g3l ad e 55 U5 (s
LS il e 25088 Jeily (2L
Sy 3 0V 0 (ST 5L lad s o Sl s
5o ¥ A e L gad A 3y S el Ve
or e 23S e 50, VP LS
Ld 5l ) S s Sl S L lacS s g lS
S0 LS o3l 5 SIS slaas s 5l awged

LS 5 sl

5 VPDN) e a3 4l 53 3100 arlows
APDT)Cmes 0L il 5 95 0L

Sl S sk S Camar S iy 53 sl
bladshe & oot A3 oz eoler 5 oo
ol Sl a5 (ND) sk YoV oY (815
CiS bee S K ) 4w LS SLS Sl
bdshe wg 5 @il oo lajs) b5 Lo a5
Iy olel s (N) s 5kt 5 ot s
sk Canex 00E i, 5> PDN=Log2 (N/NO)
S 2l 93 e Ol e L 5 3 5 Aels
3 S el e O3l 53 Oles Comer

ool ook gad s (sl il (w2
Gl gaal Wl cmr el 4 pls
53 Jsbo Yo o ¥ CBE L1 pse Sl sbad sl
¥ ;3 FBS 1s)s 10 s> DMEM ciS bases
S Sl 5l e ol sl S alt Foool

)‘Ml?-\‘)bc(;&wﬂ M)J/\')J}b;ﬁ\)%

" Population Doubling Number
& Populaition Doubling Time

3> ol a1l e 5o sl Ve (g se PBS
o3 /N U L) sy (e A i 4
St boadd eSS MY S Lo 3
arps YV oles 5o adds Vo a5 005
Y P Ve S S e B | AP BT e W
si2ed PBS L1 01 Ay ol Slabe 51
Sl 5 BT Gladshe Osmiln s oobs o
oSy Ve 4y ekd mex JUsul
Ay e 3 s e 1B FrexQ s il
53 A=l Ve Lo oSS DMEM s 1) &ses
Ak >SS Ve ey A e
e 3 8303 53 FBS toy3 10 5 gl 55 2
Sl 53 1X) #MNC/CmM2 (515 L e sha
Sgse 5 Lad eols S DMED (g gme VO
O 5 YV s 43 e 5 dlbes Lio Sl
G255 b e e 3l e s 8 4 S51 €02 s s
@il ol b ek SIS L 03
M S T 3 ey sl sl s
05 030 SlS laee L LSS Ga) A a5 el
S gsls da aua g3 syl Sl Lol
ST 51 g ks Al A3 2l b slad s
b s W35 Slismea oy Vemhs eyl
s S 51 Trypsin/[EDTA 51 eslacal L

Ll S 4 Sl Bl e s el

(OVF) s J.E;.A

odd I glad shu caril o (g3l cotle g -
gl slad e O35 artilye 3l DU g
TR I YGRS PV P PO U RV -
Sy sladhe el eslinal (g e gl o

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VYAY wawl g oo /7 o 5leds /r.n.uf.n Ju

g,;j:\»'g..]a/\\f'l\

Ladl

-

dos 5l R peetilze ook slad g 28—
(\ Js3) 3G

Sl edalie LB ol ciy alsl slacis s
Voo ode by JWslT gladsle (655540
3 hS By o Sl p ST slad s 555
ke LoD Kl by bl ladshe
LS Carer S8 ST L wia s e
3 S S8 ol slad

5 Las el Ll dh e Sl Sl
ol Gl 4 e s IS gl S S
G s Lsls aalsl 5t 30 @ s b s 005 555
aalsl s 2SS 4 Lo 3 S Oad e Sl
Yo oSy bl bdde & Sl s . 6b
Je s es als Lol ws) ce e L3S

S e R g L ke

ok 1 glad o (conile (3l ople (g ) -
el v g

ol ol gadhe regulasld ey o
Sl s CDYOME) Stgslon Olosgs sla Sk
sla SOl 5 5,5 0l |, (CDYY) JUE 5l glad e
~CD¥F-CDVY-CD)+0) _arilze s3kis slad sk
(Y IS 5 s s ol |, (CDYA-CDA»
@l o glr i SBs ek g Ul 4 nle
Gl 3l s 3 sl @l ) Ll
ol By,as 4 pled ey le sk eSS
Al edS Sy gladlin S SCES ol s S
Odls et SIS 5 Al e Ol 4 ples
Al Ol il 4 e Sbled

FBS 45,3 V0 s> DMEM Lo dacll
Bl S e Sos slanls 53 5 J S Ol
NS ) ol ol auS
0w lind s Sl Ve e Ve 03kel S
53 5wy oy V FCS 5 ol Sl Ve e
0SS CO2 wos 0 5 o1 S ol am s YV sles
02575 0k S5 Y e badshe pled s
Glagtos b L badshe plas oo anis OLL U3
edS mazs 5 ART PCR 550 W05 Oy (o)
A3 S b5

S Ssrad 4 ple jskee 1By ek 4 bl
YX\+0 5 .42 sl Micromass culture s,
g 2 Jite 5 ) o V0 4 4 4 Jsho
A 5t Sl aids O Sdea VY RPM s
B e R R N NPT
bone =l 2 eSS SU 0 s
YL ;5,8 L DMEM morphogenetic protein-2
transforming o e 55 o 5L Ve Lons 22
OOkl 85 ¥4 V-V growth factor-p3
Frowlins s obSl ke s p S5 S
2 eSS Ve Ak 0 eSS
Ae 0 eSSk O s Sl Ak
e s s wlsl ol a4 ITS+Hpremix
a3y 0 Sdews VY RPM 55 U O seilov s
Loy3 0 53,8 Sl am s YV gles 3 5 5t Sla
LSS s 53 e pled e s S 451 CO2
o pls Sbil @l Ad e aia Vo Cdew
s 0I5 olasl Sl S5y oy ) Do s
Al eslinad OS5 Oy s s

° Polymerase Chain Reaction Reverse Transcriptio

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VAR /Ol gl 5 By b 4 U Ay g3l sdsbe b

bb&.o.h E) C)‘j

D 5 s 305 Jsl 5Ll € ioms 5 oid (slas 3 adsl L ASB L 36 s 0)lms JL 5T Sl s JUE 5T 0 51 e It el e (s3ks a2 slad b (VIS0

#2330 03 e Sl

ol 5l edd e ad sk 155 5 (il 5l g
oo g5 55 odas sbas adsl Sacis oo U s
Sladsle S350, Sy es S S 4 S edalin
ol gladsbe (Shs ez 058 5 atls JUbal
© o ol b als b dsl g s slad s el
Mo 55 Sl 5 sy e o Sl s 0l 0S5 55
ol wd gadsle S e s 58 sl
SE L b bl g S 4 e

R SIS

oeilie b Sl by (g fegulugld (V o

2z ¥ ¥ ¢ 5 ¢ 2
a &8 &8 8 a & & 4
6 o o o o §g o 8
(%2}
Q
+++++---£
>
=)

Cou

.

4 Sladsle o5 a0 0L 555 () sl
S s JWal Ol Y s el ool
G cpl 53 eddes S Ry L oS adls s

Al e 5SS 5 S O S e LB

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VYAY wawl g oo /7 o 5leds /r.n.\i.a Ju

g,;j:\».g..]a/\\f'

82.05 CD73
It .
w 5 5
L w
g
°
=) e
e B
10° 10 10° 10° 10* T 3 g
- 10 10 T 10
) )
0.1% |CD11b CD 31
) )
3} E4)
B i
e 0.88%
° i
10° 10* 1 107 108 10° 10
FITC-H

10°

€D 90 84.4%| CD 105

=]

Aas o Ol U s el (ol gad s b s sl (6 rasulafls (VIS

"ﬁ\ NEPY JA,_\.Z..:‘J» 9 )Lﬂu:..:: ok Lf"“-“‘:"’\f

b ng_‘ U'l‘ )Lwd};&j )LAQ\)};’.’M‘
T

O ey b ansdS Sldlas 55 S sy ki e
S SHb 5l pan 5oy Oglite Lol addlle s
b il Sliios 53 olkd oslitel _olasd 5o
Sadshe Yol s dizes Sslize oa b 535

Ailes gy (S Slidos cpl el 53 sdal sy
Slad s ol 5 )8 Ko )2 o0l slaaily
5 CBL pwdkige 5 BU s oslss Sl edd

u.ﬂ;).\é' K uﬂl.rn
Obsy oiass ans 5 e L 7k ol
NG| o.\.;); Cl}u‘

1%
&
AT (10.‘ 10 10% 10 10
FCH
g CD 45-34 03 85.79% | CD 29
B &
15 2
WE S
1’6" 10 10° 10 10 ART: 10 10° 10 10
FCH FITC-H

il @3l b ladsle S b g sl
ooy calis s Ol Sl Ob w5l gls
shd gzl ol sdshe b dle oyl
A0 X)) Wil mbe ple s Olsaal sae
(\o-VY

=edsle 0Kes 5 (wicdenstein) - liiass
3 S5 5L aS Lo S e SU eyl g )
sty sladshe alie K5 g L;Lﬁvf_;u
OF) L3k o oy ool 53 0lel

S Sns 5 il Lo pbdde s
ol 52 edal sy slad e wlie S5 5 s
Kb 5 0L, 5 (Martin) 5ol uw g o),
5 0L 5 (Wel) s 5 0l 5 (Manca)
odss S oS 50 OLKes 5 (Santos) . sule
OA=YY) el

sl sl 0l Ol 5 meisd ad gl
sbSil ol s SSpples 50 JUul

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

WY /0l gl g g b 4 SU 5 ok sadshe nles

O, D)

References:

1.Friedenstein AJ, Deriglasova UF, Kulagina
NN, et al. Precursors for fibroblasts in
different populations of hematopoietic cells as
detected by the in vitro colony assay method.
Exp Hematol 1973; 2: p. 83-92.

2.Deans R.J, Moseley AB. Mesenchymal stem
cells: biology and potential clinical uses. Exp
Hematol, 2000; 28: p. 875-84.

3.Minguell JJ, Conget P, Erices A. Biology and
clinical utilization of mesenchymal progenitor
cells. Braz J Med Biol Res 2000; 33: 881-7.

4.Filvaroff EH, Derynck R. Induction of
myogenesis in mesenchymal cells by MyoD
depends on their degree of differentiation.
Dev Biol 1996; 178: 459-71.

5.Romanov YA, Svintsitskaya VA, Smirnov
VN. Searching for alternative sources of
postnatal human mesenchymal stem cells:
candidate MSC-like cells from umbilical cord.
Stem Cells 2003; 21: 105-10.

6.Digirolamo CM, Stokes D, Colter D, et al.
Propagation and senescence of human marrow
stromal cells in culture: a simple colony-
forming assay identifies samples with the
greatest  potential to  propagate and
differentiate. Br J Haematol 1999; 107: 275-81.

7.Kadivar M, Khatami S, Mortezavi Y, et al.
Multilineage Differentiation Activity by the
Human Umbilical Vein-Derived
Mesenchymal Stem Cell. Iranian Biomedical
Journal 2006; 10: 175-184

8.Feldmann RE, Biback K, Maurer MH, et al.
Stem cell proteomes: a profile of human
mesenchymal stem cells derived from
umbilical cord blood. Electrophoresis 2005;
26: 2749-58.

9.Fukuchi Y, Nakajima H, Sugiyama D, et al.
Human  placenta-derived  cells  have
mesenchymal stem/progenitor cell potential.
Stem Cells 2004; 22: 649-58.

10.Aust L, Devlin B, Foster SJ, et al., Yield of
human adipose-derived adult stem cells from
liposuction aspirates. Cytotherapy 2004; 6: 7-14.

11.Zuk PA, Zhu M, Mizuno H, et al
Multilineage cells from human adipose tissue:
implications for cell-based therapies. Tissue
Eng 2001; 7: 211-28.

12.Sobolewski K, Bankowski E, Chyczewski L,
et al. Collagen and glycosaminoglycans of
Wharton's jelly. Biol Neonate 1997; 71: 11-21.

13.Carlson BM, Placenta and extraembryonic
membranes. In: Carlson BM,editor. Human
Embryology and Developmental Biology. 3rd
ed. Philadelphia: Mosby, 2004, 106-27.

14.Covas DT, Siufi JLC, Silva ARL, et al.
Isolation and culture of umbilical wvein
mesenchymal stem cells. Braz J Med Biol Res
2003. 36: 1179-83.

15.Conget PA, Minguell JJ. Phenotypical and
functional properties of human bone marrow
mesenchymal progenitor cells. J Cell Physiol
1999; 181: 67-73.

16.Pittenger MF, Mackay AM, Beck SC, et al.
Multilineage potential of adult human
mesenchymal stem cells. Science 1999; 284:
143-7.

17.Majumdar MK, Tjiede MA, Mosca JD, et al.
Phenotypic and functional comparison of
cultures of marrow-derived mesenchymal
stem cells (MSCs) and stromal cells. J Cell
Physiol 1998; 176: 57-66.

18.Manca MF, Zwart I, Beo J, et al
Characterization of mesenchymal stromal
cells derived from full-term umbilical cord
blood. Cytotherapy 2008; 10: 54-68.

19.Martin-Rendon E, Sweeney D, Lu F, et al. 5-
Azacytidine-treated human  mesenchymal
stem/progenitor cells derived from umbilical
cord, cord blood and bone marrow do not
generate cardiomyocytes in vitro at high
frequencies. Vox Sang 2008; 95: 137-48.

20Wei X, Peng G, Zheng S, et al
Differentiation of umbilical cord
mesenchymal stem cells into steroidogenic
cells in comparison to bone marrow
mesenchymal stem cells. Cell Prolif 2012; 45:
101-10.

21.Santos TM, Percegona LS, Gonzalez P, et al.
Expression of pancreatic endocrine markers
by mesenchymal stem cells from human
umbilical cord vein. Transplant Proc 2010;
42: 563-5.

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-629-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

ISMJ 2015; 17(6): 1135-1142

Original Article

Study of mesanchymal stem cells derived from
human umbilical cord vein wall and determining
the Process of differentiation to cartilage
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Abstract
Background: Mesenchymal stem cells (MSCs) comprise a rare population of multipotent progenitors
capable of supporting hematopoiesis and differentiating into three (osteogenic, adipogenic, and
chondrogenic) or more (myogenic, cardiomyogenic, etc.) lineages. Due to this ability, MSCs appear to be
an attractive tool in the context of tissue engineering and cell-based therapy. Currently, bone marrow
represents the main source of MSCs for both experimental and clinical studies. The purpose of this study
was isolation and quantitative comparison of mesenchymal stem cells derived from umbilical vein.
Materials and Methods: In this study, 35 samples of umbilical cord of healthy full- term newborn were studied.
Results: The cells had fibroblastoid like appearance and had revealed the potential to differentiate into
three linage of bone, Adipose and cartilage. Surface markers for mesenchymal nature were their
demonstratives.
Conclusion: Based on our findings the mesenchymal stem cells, from umbilical vein wall can be isolated,
cultured and differentiated into three categories of bone, cartilage and adipose.
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