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Abstract

Background and purpose: Umbilical cord derived Wharton's jelly is an engchand accessible source of
stem cells with highly proliferative and differeatibn potential. This study aimed to evaluate thdage markers
and related genes of the stem cells isolated fremhtiman Wharton's jelly.

Materials and methods: Explants of the human umbilical cord derived Whalgdgelly was dissected and
cultured in Dulbecco's modified Eagle's medium (DMBEMpplemented with 20% Fetal bovine serum (FB8enT
those cells migrated from explant's boundary wepated and passaged in DMEM containing 10% FB&alllyj by
using flowcytometry and(Reverse—transcriptase polymerase chain reactionP®X techniques different surface
markers and related genes were analyzed.

Results: 5-7 days post-plating, the stem cells initiateel thigration from cultured explants and showed up
to 80% densities on days 16-18. Light microscopmalestrated two distinct cell populations includifiigroblast-
like and flat endothelial-like cells. Dual stainimgth flowcytometry also revealed that the cultucdls were found
to be positive for CD44, CD73, CD90, CD105 and tiggador CD34 and CD45. RT-PCR showed no changésiin
marker expression pattern during different passages

Conclusion: Human Wharton's jelly derived stem cells appeasenehymal cell morphology and express
related surface markers but no hematopoietic sehmarkers.

Keywords:Wharton's jelly-derived stem cell, explant culiu@® markers

J Mazand Univ Med Sci 2014; 24(112): 24-32 (Persian).

23


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

<)

oh—)ls (—S i)y eo—Lcoli i a_L as
(M=) 1WQW Jlw - Callganyl 1P ojlaid @)l 9 Camny o)

sloyglw ja Lol a) atuulg sloyj g pakeuw slo Sl 40
Lilusil Lol aiy )gd)lg al § ol jo ;5alsiy
| GlehuazsS o od
sl g b
ré.Lo ),—V.«w.c
" S S5 (ratee
? 50315 lungo d3umw
qrm o
23S
qu.w\;@mﬁu“&:@,.@6@\@%6w,1.»5|w,w,>,6~3C,;Agu.u,.o,:,\,.d;u»,«agu
5 055505 45 il e 53k S she 53 LOT & gl L0 5 (omlaw (sla Sl S5l bl Goiond )
(Dulbecco's modified Eagle's mediMDMEM L > ;s , o Sl DU 4 055,515 45 1 Slalas a9y 9 slge
O bge 53 slad sl 1 ams OT e o 0313 2287 U p3 Y+ (FBSL Fetal bovine serums;& oo o v sl
e KoL (o lg 53 .l o315 Sl 5 cniS s V+ FBS 5l DMEM Lo 53 6L g Slakas oyl (slao,lS” 5l e S°
RT-PCR 5 5 (s sslawls 5, am 05515 4 coniil 3o 63y slad s 55 La0T 4 asly sl 5 (oo

3 8 15 oy, 3,5 (Reverse-transcriptase polymerase chain reaction

4_3)'))\9—\A)\m}x:;aﬁa:l:w6:él{cu.b}jl(;ﬁlyQtjjﬁi:é:l:;{éhd}lwawj\@j))b—‘/ :laasl
as lad sl (sline Comer 53 adsl St 55 o3l Slad s (o555 Koo Dlaliis iy Ao 3 As ok oS5
CDFF b sla KLt 0Lo a8 53 (6 520TSS 5 By 40 (5 oy Lan sl ko 305 OLES 1y gy JUL 5ol 4l 5 2udlug o
Oy 45 513 0L 75 RT-PCRslaail A28 5 sa & sk ol 531, CDFD 5 CDYF ol pts 5CDY+0 5 CDA+ (CDVY
3,55 (6 ek Caliten glalaly s b S5

LLAOT a0 by b (1o SO 5 citas 5135 55 1 (sl 3o Slad s (55050 51 05505 45 (90l slad shor szl
35 03 Ol OT 3 Ll gt (3L ad gl mbas (sl LS Ol jon AT e 0Ly

ke L;\»J.isl;:.s (Glanks CiS O gl A ol slad sl 1 g3udS o jlg

Oy sk (slaes; Caliss ¢151 4 5L 5 (Self-renewal 4o ddo
Sy Uanl (53l lad ke Slasie s 51.0)0 1, oS dn 1Bl e slad o o350 (slad sl

sl S 4 (o) sb 4o temul LapsT YU (Plasticity @‘JP’F@U‘ﬁd@)‘6>PQM6ug5{j

E-mail: m.sagha@arums.ac.ir S35 5 A e 09 S ¢ Sy 0aSCails ¢ sl (S psle oSl oltils Okt syl — L cyamao sgiamo wilgo
Ol €05 ¢35 o815 € 5 p sk a5 55 8o pske 03,8 L2l )

(S 0l (S5 5 5 o eske 03,5 okt S sl 5 i i Sl ot UT 5 01 g8 (gl 55 o3 ¢ g3 p ke 0 a8l (5,5l oo o3 iyl s )5
Ol et oot (S pshe o315

Ol e s Sliiond 3 ke ol ¢ oDl 15T o855 ¢ oaliiiim 5 03 8 skl ¥

Ot 018 0 Ut b a3, 5 (35 50T et o 0 JUi Dl 3870 06 13 05 STl sl F

Ol e e Jus ) (S sk ol ¢ (K853 odSCils 635 5y 5 om0 pshe 03,5 coalty Slad sl 5 ouli i Mot o2y ST (il gl 57

O e e sl (S sk o3l ¢ STy adSi5 659 5k 5 (AT pke 05,5 ookt slad gl 5 (ol (Gl o2 T skl &

WA\ ¢ iy g ) IAF/Y/P DSl g gl G WA/ /10 1l s sl

1RQW Cuiligusy) 1P o)ladd «o)len § Cuny) 2)03 ohdile iy eglc al5ils dlas  PIE


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

009l Ay aniisilis 53biy sladolw abu (sla)Iiting

I3 g0 aaiiio gl 45T (g b 4 4OV) Sl gl
o Sles 0Ly oS byl 55 el o (3L (glad o
Ol puts ol yon 4 CDYV-0 , CDA+ (CDVY (CDFY b
Y OA) Lsb s CDFo 5 CD¥F gla Sl

23 OB o5 0l g 4 e sl K () S
e SLaAE L 5 S oo Jor lite Gl ply (Sl s
ls Ol e a0l Jobo SVl (61 5 s 6 K0
oaall 55 ¥ sk b oS le oks S 45 CDFF 03 5T
Jlasl ag 5 ol B3I 55 O5US 5 5885 b L 03 5 o0
(o) ol 5 ST e ST S Sl J sk 5 s 4 b
Rl ayls Jshw & lge 5 O )3 oo ik
534S Conl SIS 28 50— 5381 o5 55 CDVY  baw
Ladshw ol Galsh 55 5 (ool 3o g3k Glad gl & 2L
13 A el e bl 3

S ol I sk oo 555 SIS o 5 CDAY 03 5T
OU s Ogomar (2lal il (olog il 23w 53 ) gl b
AL (5 b b e el 1 g 4 J e s
TGFB lesplosy s o315l sLasl 5ICDY -0
Ol e 40 4S5 <l (Transforming growth factorB)
Slad s 35 (b s ol glad S0 0 5 ol S S
L0 5T 155 5 5mdm AS o os (o til e 3L
oS 4 bOT Jlasl (sl 53k slad sl alaw 5 &
Sl Sl ol 3V LalT yles 5 385 oS o5
23 ekipd Oby Jobw mhaw (sLa05 5T o 55 55 CDYF
o dghe St 534S Coul jLao g ook sad e
@ 55 CDFO 03 5T o )ls ik WSS 5o 4 sk 5 sk
&S o 03 5T 48 S el 55 0 SIS 2 5 0l 50
o~ (Leukocyte common antigenL.CA) z. S
08) 3,15 25 Sk L5 5 by @l 53 0355 g0 oukal

ot ie 93l lad ke (g 5lulie 42308 Sllas s
laskad CiST gl g, Sl esliinl Ly 055505 ad3 ) i
sla S 55 75 5 o 5T e—2n 5 (Explant culture
Lol 607+ Y1) ol o 0503 0L b ghan ol (S 55058 5 50

63, o 3 5 5 55 0L Sl Cmal 53L5 65L
sy ol el e 4y s adsl it 51 gline
3 ol Ol g lin sl oie S0 020
Gl 4 g 2 adle (b &S Wig) 0 sled 4 g )los
0-1) Llos ST o glans 5 5 4 1 puiims
aw y3 LagT C\Jé..:_.»l () ol sl lad g
sy @3l sladshn Jols a8 W5, 8 oyl 5 arns
sz 3L glad s (Embryonic stem cells
dsb o JLE 5 soly sad sk 5 (Fetal stem cells
i Sl 350 Late b (cantile (631 (slad gl F-5)
5 Sl ol e WSl i clalil sley
O35 o Sl i JLE 5 lacdl SIL 5 Ob
P 153 8 o | il 6 5 O gl e ¢ Jama
o dear 5l (fliee gla Jiae 51O Ly b s ad gl
O V) a5l adi 500 &S el slis A @) gy
..L;;“T(_;a Cawd
S50 L glad sl 5l HLa B 055,15 45
ad glad b SiS 5 (ilular s § Sl ekl e
NS g M ESKe Lo g Sl 055515 43 5 (Dl s b
Ole au ly 05,05 5 55 01, 5 Mitchell oY) a
loos) plu s jled Ul a5 oy slad o 5l ane
) 03 S (5 me el yls 1y pmae ad ko dha 1 J ol
il U Sladlas 53 ad s 1 51056 Ol OT
comas slad b o Jbu ol 3l GUly 5 eslicul
4 Sladsh (el S o gl oS et 5 sla she
Cpmoman Cmal 0dd QLS B9 0 — 8 sl 5 oS
Slee 53 05l ad) ool Glad e oS Sl odis jadein
MJ‘)J&H{){)L«)@‘}Q‘MLQMQU&JM Ly
(VF-\9)
s gazes Ol 4 Cadiee slnes) lad s Coale
sl S oL s J g o (sLa 55 1 3l (Slodom
RO PR POY IV DA CRRIV SR, g PO CHVRPN
Calises slad sl 53 b Klis nl 0l 6551 S s

PO 1R Culigasn)l AP ojladd «@)len o Gy 8)gy

ohdjles (aibyy eole o(Eils alas


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul]lEnd: g u;lﬂl.ﬂln:_}gShuu:n Lo

Olakas S5 By e 5 Sl Slid (giluldr I day
05003 45 40U 5 xSe in oa O (0 85 e 4 (S 55
S lame i PBS U s 51 g &5 Wi anls 5
Y+ s> (PAA EVo-A4V\) DMEM low glucose
(Fetal bovine serum FBS) 518 o ot
Cpmesla g gl pdes Aoy ) 5 (PAA AVY-Y 1Y)
JUasITYS Jylo ci8 slaeSldls 55 (PAA PYVY-+1\ )
SFLSS s a3l Dlakid oyl ad sl LS sl
Ao )30 531 5 Sl a3 TV Gles Ll 3 COy iyl
5504w o LaeSudl CtS Ls 5 25 8 5550 COy
s B g 5k S
31 63L 5 sl Sl 75 5 JLis 4 cdmy 595 V70
Slakad oyl cad gl ok o3ls CiST gladl ol bl i bad sl
S S ad s 5laldr g 5 s 8 2ol SL
V-0 Sids as Lad sl ol a0 T sdome iS5 5 &Sl
Trypsin/ EDTAPAA L\ \-++¥) 5L s aiss

+/+b (Trypsiry Ethylenediaminetetraacetic  atid

53 505 5L edd s lad b s 8 1 5 u s
S HSS 15 U L osls oaS TYO glaesuds
)_Ei)apjuli()\}_:p@wfo_i\.v\;_TCw;ghOT
rfljjdﬁljlﬁwj))a—Vﬁdljlgcw

CiS Lo 3 Lad sl ey deo 53 VO-AY g 5l
Mt_?@;?vﬂ 4o ,3 ) s 5= DMEM low glucose

S 0303 Jluly ewgle g1zl / s o A 55

JJ aniil o (£3Ls sla ol IMIMUNOpPhenotyping
Srasplaslbi b Sl Ol
CDVY (CDA+ (CDY+0 b cla S5 0L
I gomiil o 3L slad sl ;5 CDYF 5 CDFF (CDfo
R N S P NP2y WP Co PYP N P31
LPBS L szl 5l 5l g o Sl o0l sad s
S (oS 5l sy +/+0 TrypSIN/EDTA i esliz

<

g 53 Lad o ol o (18 S5 Ol 6801 (oo
b b R ol 55 0l Sk gLl 5 5 S
Al T S Lol s 55 Iyl Calibes slajlol
S aalllas 4 LS cplomil Sy 3 b 5 23S Oy 50
ST L I b gl KL 55 5 a0 Sl (3540
(Monostaining &5, &G s, o2 0T (520 53 L 5l
ol 03 el (SS9l 1 Ll 5 g oS sl o okt
Al 4
CiS Gad e 3P0 owsp oo S LOT
b sle KoL 0Ly dsle J 5 S0 g dal 48 wlf ol 03l
Glad g St 53 g sl sLaslns 51 (S 55 o e
Gl 5 ol Coale s 5335 0 o pesn (0L
AT L 3 Gl 0505 o5 5 0k 2n (sl sho
4 il o o5l lad sl Cl}w\ o baslllae oyl el
NG () 2 OT sz 4 5 (glansd 287 G554 0551
03 5 (5 5 5 Ladshe al b (sl S 5o
S o (e sl (SIS Sl szl L a0 T 4 by o
RT-PCR;, (Dual  staining & ss ¢ oTeS s,

(Reverse-transcriptase- polymerase chain reaction

Ll

o9, 9 dlge

O o f o3l (slad sl C2S7 5 (gl

rJl..» Olsly 6 ol as ol Olysle Culsy S 5
Loyl s S g s 6T e ol S plil S ey
4 dlolidly g b esls HI 8 - dle Jle 5 Jsts 5y L ol
s S e ol T 4 o sl oSdls oSS
lankd CiS S Sladl OU s gbad sl (gjlelr
) 03 285 g Olal Sl Il sl 8 b 5 3L
22l Sde 4y O i Tl (G gde s Sy )
Lo 3o 0T dlis a5 08 8 515 dops Ve JSU1 5 e

A esls sizws (Phosphate buffered salireBS

1AW Cuiligusy) 1P o)ladd «o)len § Cunyy 2)93

ohiils 3y eglc o5l dlas Py


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

009l Ay aniisilis 53biy sladolw abu (sla)Iiting

Slabss Jab g La el s . 8 51,5 oslinul 34
PCROY sames ol 0T Y 0 leds J gt 5> bl 2SS
Loleg s p sl 3l o3 VY ST (slad 55
S8 4 o sloul b 5 s 585,530 (/0 pg/ml)
Uvidoc; UK o&ws ¢SLS™ « (Ultraviolet UV 4
Bioneercs ;& 1 cb g 0 6la jasl p adS A sdaline
Aol g e S

,uoTétwwﬁwwa)yéuaﬂdﬂT@?
e 3 Pl B s, 5 sla0] sl RT-PCRell 55
O T T LI -

S sle Sy
gl iS5 O (BL Dl gl U
Gay V- 5laem OA ojli p pai) Sl s LaoT
SO M 4 g9 5 Gl (ool o3y slad sl
255) iz SN S 4y 5 53 503 lalsS oyl bl
Sl sl oy V-IA csd8 51 e (OB ol
i o o3ls i8S ad sl U amlad 1 ool (slad s
33.0C o)lecs 5 saad) BuLi g 1) SN (2S5 s
sdome S8 5 3L ambad 2ils 5 e VPSVA G5, 0LL
5538 5m L o 5 53 (ESds b slo ke
Oy gt 4 (Sla s 94_1:; odalin LaoT s R—ia
Slad sl 4 (550 5550 L pelans S 57 sl e
s Al g albcpgsag, S 5 atsy JU sl

.(\D ejwﬁ}.ﬂj)wbwwjr}dhd»

00 1l s Jw ¢SS Cnlg 3 5 a8 las
ol 5T 51 s S0 L Lad s ol 51 25 Seo
«Clone:MOPC-¥\C) Jol__sJ,—=8 by
«CloneMOPG-*C) 4,1g&G\-FITC BD Pharmingen

slagsl =T smman 51gGV-PE(BD Pharmingen
.CDvf-PE(BD PharmingenClone:asy)

CDff-FITC(BD  PharmingenClone:Gff-Y$)

(CD¥o-FITC (BD
.CDvr-PE(BD PharmingenClone:ADY)
5CDA.-FITC (BD PharmingenClone:oE\+)
4« CD\V:o-FITC(BD PharmingerClone:y##)

PharmingenClone:YD»)

5 o Bdd gl 51,8 sl aoy5 F s dids o Soike
o o3 Bl 1L o 1 s Sa 00 ¢ 2iSTl
PBS 3L L Lad b oo s 8L Jsho & gonilim
s L Lna S gad ol 5 9 BB osls 5 2ol
v/F€ 58l 5 Sl eslinal L y Partec PAS s s sl b

s 55 56T s, 4 Flomax

(RT-PCR) il ol (go pueij 255 po Km0 (G113 s
Js5=15 dpdous 51 eslizal b dyle JSRNA £ 5zl
Sy g o kil OS fasll) smws b (SIgMacTaFYF)
135U o8 Lo ) 5wl RNA o bile 03 S
S g JSRNA 1,85 S 60 5 s 8 o
o— S L, (Complementary DNACDNA

ReverseAid" first strand cDNA ¢\#YY)

JEAPROR ¢ o> > (Synthesis fermentase

(03l 45 2 3ol 9 LT (SLod « Jguammn J g cooliil 3390 (S yoal p (J1gi 11 0)led Jouk>

Gene Primer Sequence (5 toward 3) Size (bp) Annealmgogemperaturecyde
GAPDH FonNard:.CATCACCATCTTCCAGGAGC V0 oF "
Reverse: CCTGCTTCACCACCTTCTTG
cpre Forward: CAGCTGTGCGGAGTTTAAGA g, , o "
Reverse: CCGTTTTCCGTGTAATAAG
cDs. Forward: CATTCTCAGCCACAACCAAA (¢ o -
Reverse: CCTTTGTAGCCCTCTCCACT
cDy.s Forward: GCCAGCATTGTCTCACTTCA g, 5 "

Reverse: TGGAAAGAGAGGCTGTCCAT

Bp = Base pair

PV 1R culigasn)l 1P ojladd «@)les o Gy 8)0y

ohdjles (aibyy eole o(Eils alas


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

plilSam g LilhoinagS iuwan los

5

Al

45 48l Bl 4xlad =uis A) B o Ogd sl U3

S Johe (s 9 i :1C) s 595 Y S gy BUske ol 49l O rlae 9 Ol 1o B) 9 Ogisl9
ANIA Gy 38 4l (Bl 4 Bio 31 s b Jebo cnl Suome cuis” D) 9 114 (sbisy 55 ok
b 9 (Mo Oy cadle) JUBgW! 4d (S3gr90 b 2B sk 29 uf cwly 9 Vb (Jeku SO
A0 Sl BT 53 G0l G ks e 9 65 () a0 Ol 13 (085 OISy cuedle) (Shudls d
Sk 90 (g b 4d S3I99090 b b ghe fly o1 IF) 9 (b Jghe duome T 31 95 0-Y)

7S (Jl= pl b g Lo ya VE/00 bd sk ol ;3 CDYYO
SCDYF 5l ol 55 0l diudl 5 d gl ol Aoy +/0 )
s azsls CDYo

RT-PCR T
slad b b sla KLt 4 b jo slad 0L 56T
5= 5CDA 5CDY1 0 im0 9555 a5 a0 (5L
(CDYF) jLai s ook sladsho 4 by o oebaw KLt
old el lad sk 53 57515 G RT-PCR 5
SCDA e 1 ol 530y slad sl Sl 5o
Slez 5 95 gLslub 5 0T JWs 4 5 e Ll ,5CDYYO
6ol gladw Sl 05 Jb s cdmdls o5 Ol
L Ol sl slaslaly 5 r\,@@a,;CD\'T’ Sled s

(¥ oled  guas)

.(Scale bar= Y.+ um) pgs

238 o Sl slest s bdshe 328 5 G Jlis 4
L sLad sbo Comeir Oljoe 51 130T soms Sl 5 OF o s
S pladsbu (o8 53 5 b wulS JU sl (65458, 5e
LBl S5 5 Ll S ckimls mwdlg b ad (55058 50

OF oyles 5 sa2)

sz losls fJUT
S 55 50T 5 ) 42 (6 0 g1 s ECSS
3l sLadshe (o sla SO Co st (e (51
db el C}J}L.wlg:)b U A Oyl 4 el e
OLES Y ojlecd Jydr 4S5 bilan (Y o)lacd  5ai)
sl Kl o5l lad shw dw )5 994/10 ¢l as s
ol mmen 53,5 0l ¢l &) 50 41, CDFF/CDVY
5CDA: (sla Sl ol 45 0Ly 457 sl 0L L o

1P Cuiligasy) 1P o)ladd «e)len § Cunyy 8)03

ohdiles 3y eolc o5l dlas  PA


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

0oh)lg A anibilie 53l sladolw Ak (sla)Tiln

250 1 1000

Gate: R1
QL: 1.44% Q2: 0.82%
200
Eloo—
, 150 3
3 o
%100+ = ;
T 10 7Q3 9767% Q4:0.07%
50
0 : : T : : 1 - T
0 50 100 150 200 250 1 10 100 1000
Fsc - FL2 IgG1-PE

1000 Gate: R1 1000 JGate: R1 1000 JGate: R1

Ql: 7.43% Q2: 0.17% 1Q1: 0.07% Q2: 69.15% 1Q1: 0.00% Q2: 74.05%
o0 o ©
= il = i = i
100 100 £ 100
5 3 A
O O O
4 1 . o ,
T 103 04 0.30% T 10 9Q30.07% T 10703 1.65% Q& 24.30%

1 : T E S 1 :
1 10 100 1000 1 10 100 1000 1 10 100 1000
FL2 CD34-PE FL2 CD73-PE FL2 CD90-PE

Sl 36 Xy 0599 519 U5 _oowdil 30 Sk (Sld Jgko CDYE 9 CDEE CDs0 (CDYY CDA+ (CDY+0 (xtaw (Sl Silis sy o33 o 0 3leds g
b SSO uuslaos” Ol 3w 3% 9 (Forward scatter b FSC) Joko o3Il yai 5 b Jokw STy Sluo g 15 S0li S Jobw Gating ditxie (RY
9Q) Wb o PE9FITC b wij 4 0ad 4593595 J 5 culignl Sbssb HT1gG1-PE 5 IgGV\-FITC .aas « ol kT (Side scatter
B, Oly pue o33 oidd L5 QF s o Sl 1) I S5 o9l plgi Sy A3 QY 3 el 4 15 xdaw (Sl ST 31 e p Ol wo 33 QF
il (S S gk 53

SOk S gl xbrw (S ST E193l Sy w33 1Y 05l J 9o
Plgi 95 e Dyg0 4 il BB Wy 99919 415 oowiil 50

(A ys) 028" Oy (o shor b Sl g
$4/YY CDf¥"
44/A8 CDw"
$4/10 CD¥f" /CDv"
AN CDa."
VE/+0 CDy. 0"

RT() VE/D CD)-6" /CDA-"
ok So Joks (A S B & Dy S35 Ol T oslad yoed A CDre
S Sl (b LS O3 Ol poe 9 CDA- 9 CDY -0 U1gislg 45 (ooudit 30 \%d CD¥s*
GAPDH .(P%) sl 3 (PY) 33 (P+) jho (s3loly 55 CDME (lucigs (sokis
. Lok Y CD¥s"/ CDrf"
Ml o0 S 0 (Glyceraldehyde 3-phosphate dehydrogenage
b s Kol (glankas iS4 Oob dn S e Gz

- Lo S s LoT @ il s glao) ) . .
2 S s 205 LOT & s 05 (il L sy ¢ (55505 30 oy diun) )3

0305558 djd“‘:“&“‘.b‘ ok slad gha ol o 9 6ol 63l slad sw 6}{‘—“5&3)*—:"}@}—36\—”;})
oy S 4 AL 3T Ll i

ol 458 5 oy o (9305 Dlalllae 055,515 551 ol o
C\,&;:_w\ S b dslae 534S Wl olis Slallas b L s ol (6 oletor 1 g ¢l G > V)

P 1RGP Culigasn)l 1P ojlad «@)len § Gy 8)0d ohijle (Sib)y eole alEiils alas


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul]lEnd: g u;lﬂl.ﬂln:_}gShuu:n Lo

Loyl i 53 055,05 b5 sawiil o o5l slad sl CiS
S g 53 lie s Jole 15 0 BT
53040 5 Lad e cpl gl 5l 5 63 Shes 5050
oy ol Shedal Sleys dolie ol LOT 51 cnlie (5590 ¢
S SN ) (S5 5 m Dlalllae 0 Ds
GLal) 5 el o (3Lt slad sl b w gla L
6\_?..3\;;1_&]@ sl (655,08 B s ol 53 OT & 4zl
L;;l_:;{‘;udjpduswoww_;@bjeu
@3l slad b b dilen 05555 d 5l el =1 ol
CDA: (CDFF b sla KLt 31 bk Ol ¢ artil 3o
b b Sl o7 J y5 ¢S e as o 1,CDY0
Ols Ladsbw ! 53 CDFO 5 CDYF jLud s slad shoe
(K ) Ly g

lagisy Ly aS ol Slalles I ol mls
LS b 28 8 o, 50 RT-PCR) (¢ e sl
ol G (6 e L gl gL 3,13 Coillae s 4l
Ay el o ool cad ghu Lo 53 QA I i oS sl 0L
Ve ssd> sCDAr 5 CDVY e gla SSL55 0551
0Ly 1,CDY+0 s CDFF _oukaww sla S Wa shos sy
5>CDFd 5 CDYF (sla S5l Ol O jee ¢ Jolis 55 .3 S
Dy deo 33 A Sl eS edd (gileli (ool slad ghe

sl ol andlls b Lol o 53 odeT Cons 4 mb
e sl Sl Ol 3 LT casls S heen OKes
3l slad s 551,CDY+0 yCDA+ (CDvY (CD¥Ff
A¥/0 g OOIA VF/D QY+ 5 5 an Oyl g 4t il e
SCDFF 0L Ol 45 JUs 53603 S 5155t
) 35 o y3 Vo /F 5 O/F 5 5 4 CDFO

sFongun) ol LSs s Ishigealas i ke iios
5 gl slad slew «(v#) Quintiliano 5 (rs) ol LS es
il e sla KL 0Ly i 315 SLil 0551
om) 4SS e d b 55 0T slaasl s g 03 S ) p
«CDa+" (CDvy" (CD¥f" (CDY4".CD\YV L_adb .

5o ks CDFy ,CD¥¢ (CDr' (CDV:0"

<

CiS el glad e s 5 Olej Doke iz oo 5T
;t@,,le>6;;ﬁag>o\§uJ,p;¢M\r§g,p
AN L5 55 5 50 oYU s Sl 5 S5 s

Seslinal Uy a8 50 0T 51 (S 55 ol Goios s
QM)‘LAJ)L.» cd‘;‘jj)a—vé_bc‘_;‘c\_x]éwb;})
b M (aS7 4 O o lge S e 5 Lk T 33
0S5 e B ankad a BIb s a5 50 45T 6o b 4
5 3l Sl ey B sk 0l 68T Al sl G135 Il
STRT-S QUNUN PP PO SRS (-SSR L]
s y 3313 Lol (gl o ys VO-AL ] g ‘.Slf?m.

S 550 sm 5 93 355 51 S DLl
Ok ad gl Jol 50 50 Oy (ool sbad s 5o sl
3 Cmmer S el aS ol iSOy, b S a
55 Sl s 5555 b prbane S ST a5k
Al e Aile oS g (g b 4l Slad s I (e
sl glaad ) 4 by e a0 1 (Sslane Ol bd sl !
‘_;L&C,_L{ )J J_:.J J_.,pl:- ‘UJUGA ).5 .(YY’ L“F) .\.ZAJ&;A QL&J b
3Ly Lad sk 51 sl iy (555058500 f 05 53 cads
L e Glaly sl 2580 JUos 4 s sdalie
s g b ah S5 P se b pad e g 5 Sl sk
MJ&‘f&é‘b%}#)‘b}M\H}@ﬂ‘d‘J{u
by Jelse Ol 5 U sy peiil e o5l slad s
TP ) il CiS s 55 JU sl slad s

)‘ 6‘04_:;&.3: 4© gaue Ca Lo 6\_&63) L;LAJP
Olg5 oo LOT 31 &8 S o O ) olid sl s SIS
ol s eslanal Jobw Cosn o g olelld S 5o
Ll 35 5 d b Sl sloul 45 b (sla Sl
b g e 53 G 5 (S o S 5l 4 sk
S3Ssn S st 503 (6 N 2 sk 5SS
Gl KLt oo daaly 4 il jo 3L slad slu
b KL 0Ly pke 55 5 CDY 0 (CDA: (CDFF o

Va5 avan 5,8 s o0 CDF ,CDYY

1P Cuiligasy) 1P o)ladd «o)len § Cunyy 2)93

ohsiils (3ibyy eolc o5l dlas W


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

009l )y aniisilis 53biy sladolw abu (sla)Tiling

SU s 0yl 45 45 Sl Ol Ol g o e pomen 3

Qd@\da%éLAJyj\w,w;);)&Ghé&
0 0555 a5 lankss St 4 0 ST ST Sl Lzl
il ze 3l slad sl J5S050 b5l T g
S Ol as B lad gl oyl a7 s oo OLES 057,15 45
,5CDY+6 sCDA+ (CDVY (CDFf ks sla KLt I
Ol Wl s 3 5 A A 2besT Ca8 Ll s
53 CD¥fd 5 CDYF 5L s (o3l slad sw sla Silss

ah g oalie LOT I oS Hlaws Lo s

S 5Sawlow
My 3 Gla 5 Sas e adlie 08 A
53 BT sl (5LK0n 5 Jma ) U, T Ol las
crl o GU e Ji 5 O c(sibam IS
ol L 0131555 B sy (65T pn 53 45 Ol lay
453l—:ch—." e dge BT sladslans 55 5 L gal

.-U)‘JG& r)&f‘

References

1. Fortier LA. Stem cells: classifications,
controversies, and clinical applications. Vet Surg
2005; 34(5): 415-23.

2. Bongso A, Richards M. History and perspective of
stem cell research. Best Pract Res Clin Obstet
Gynaecol 2004; 18(6): 827-42.

3. Salehinejad P, Alitheen NB, Ali AM, Omar AR,
Mohit M, Janzamin E, et al. Comparison of
different methods for the isolation of
mesenchymal stem cells from human umbilical
cord Wharton's jelly. In Vitro Cell Dev Biol Anim
2012; 48(2): 75-83.

4. LiL, Xie T. Stem cell niche: structure and function.
Annu Rev Cell Dev Biol 2005; 21: 605-31.

5. Martin GR. Isolation of a pluripotent cell line
from early mouse embryos cultured in medium
conditioned by teratocarcinoma stem cells. Proc
Natl Acad Sci U S A 1981; 78(12): 7634-8.

6. O'Donoghue K, Fisk NM. Fetal stem cells. Best
Pract Res Clin Obstet Gynaecol 2004; 18(6): 853-75.

7. Weiss ML, Troyer DL. Stem cells in the umbilical
cord. Stem Cell Rev 2006; 2(2): 155-62.

8. Ishige 1, Nagamura-lnoue T, Honda MJ,
Harnprasopwat R, Kido M, Sugimoto M, et al.

o—:S ,5CDfo , CDrf L;u)ét_.:;r_{)}_.a},\_@;
S 3T pe 5 0l Eely 08505 45 (3L slad sha
L a5 o opl & |z il s 5lel g slad sho L 0T
) (S K 53 5L (3L lad sk law 53 ) sl
ﬁu;u)ewmﬁ:w,}@)uﬂ;uﬁ;udw
ol LS s e Ol Dlalllas .08) AiST o fas J s
=S SMie e (LS Lo ol Gy 5 Sl
V) Wb o 2l 55 Cuze CDFO 5 CDYF (slad g
534S 5l 0L 5 Sl 4l RT-PCRx L
SCDA (sla Kl 055 a5 ol o o5 sl J ko
selie s L Calies oLl b s auil s CDYY0
s S 1 g G o oS J 3 5,2 0
ile 5wl slaslul 5 g (CDYF) jlud s slad gl
oLﬁmyerl.maMw,UPk;,ujug
el ol L S Al e el glajluly s b Sl
Dol 33 L 05 ls ads caiil 3o (3l slad sho oS7 AL
Cl Olioman 5 Ly o plad ado o 3,05 5Ll sla

S e i |y 5 6Ly

Comparison of mesenchymal stem cells derived
from arterial, venous, and Wharton's jelly explants
of human umbilical cord. Int J Hematol 2009;
90(2): 261-9.

9. Qiao C, XuW, Zhu W, Hu J, Qian H, Yin Q, et al.
Human mesenchymal stem cells isolated from the
umbilical cord. Cell Biol Int 2008; 32(1): 8-15.

10.Jeschke MG, Gauglitz GG, Phan TT, Herndon
DN, Kita K. Umbilical Cord Lining Membrane
and Wharton's Jelly-Derived Mesenchymal Stem
Cells: the Similarities and Differences. Open
Tissue Engineering & Regenerative Medicine
Journal 2011; 4: 21-7.

11.Karahuseyinoglu S, Cinar O, Kilic E, Kara F,
Akay GG, Demiralp DO, et al. Biology of stem
cells in human umbilical cord stroma: in situ and
in vitro surveys. Stem Cells 2007; 25(2): 319-31.

12.La Rocca G, Anzalone R, Corrao S, Magno F,
Loria T, Lo IM, et al. Isolation and characterization
of Oct-4+/HLA-G+ mesenchymal stem cells from
human umbilical cord matrix: differentiation
potential and detection of new markers. Histochem
Cell Biol 2009; 131(2): 267-82.

13 Mitchell KE, Weiss ML, Mitchell BM, Artin P,

W) 199 Cuiligass)l A1P o)laid (@)les o Cuny 0)93

ohdjles aibiy eolc o(Eibils alas


http://jmums.mazums.ac.ir/article-1-3124-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-27 ]

ul]lEnd: g hJIﬂ:.ﬂln:_}gEhnu:n Lo

Davis D, Morales L, et al. Matrix cells from
Wharton's jelly form neurons and glia. Stem Cells
2003; 21(1): 50-60.

14.Yoon HH, Jung BY, Seo YK, Song KY, Park JK.
In vitro hepatic differentiation of umbilical cord-
derived mesenchymal stem cell. Process
Biochemistry 2010; 45(12): 1857-64.

15.Semenov OV, Breymann C. Mesenchymal Stem
Cells Derived from Wharton's Jelly and their
Potential for Cardio-Vascular Tissue Engineering.
The Open Tissue Engineering and Regenerative
Medicine Journal, 2011; 4: 64-71.

16. Taghizadeh RR, Cetrulo KJ, Cetrulo CL. Wharton's
Jelly stem cells: future clinical applications. Placenta
2011; 32(Suppl 4): S311-S315.

17.Zola H, Swart B, Banham A, Barry S, Beare A,
Bensussan A, et al. CD molecules 2006--human
cell differentiation molecules. J Immunol Methods
2007; 319(1-2): 1-5.

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

19.Boxall SA, Jones E. Markers for Characterization
of Bone Marrow Multipotential Stromal Cells.
Stem Cells International 2012; 2012: 1-12.

20.Zahri S, Maleki M, Hamidi K, Khatami SM.
Isolation and Characterization of Human
Umbilical Cord Wharton's jelly Stem Cells. J
Ardabil Univ Med Sci 2013; 13(47): 35-43.
(Persian).

21.Ebrahimi Vosta Kalaee S, Shirmohamadi M,
Bakhtiari M. Administration of Human Umbilical

Cord Wharton's Jelly-Derived Mesenchymal Stem
Cells on Rat Sciatic Nerve Regeneration. J Babol
Univ Med Sci 2013; 15(2): 69-78. (Persian).

22.Walker KE. Effects of isolation methods on
proliferation and GD2 expression by porcine
umbilical cords stem cells [Thesis]. Manhattan,
KS: Kansas State University; 2011.

23.Kestendjieva S, Kyurkchiev D, Tsvetkova G,
Mehandjiev T, Dimitrov A, Nikolov A, et al.
Characterization of mesenchymal stem cells
isolated from the human umbilical cord. Cell Biol
Int 2008; 32(7): 724-32.

24.Marzban M, Bakhtiary M, Mehdizadeh M, Taghi
Joghataei M, Khoei S, Pirhajati Mahabadi V, et al.
Intravenous injection of human umbilical cord
matrix stem cell (Wharton Jelly Stem Cell)
provides functional recovery in a rat model of
traumatic brain injury. Cell J Yakhteh 2010;
12(1): 87-96. (Persian).

25.Fong CY, Richards M, Manasi N, Biswas A,
Bongso A. Comparative growth behaviour and
characterization of stem cells from human
Wharton's jelly. Reprod Biomed Online 2007;
15(6): 708-18.

26.Quintiliano K. Comparing two human umbilical
cord mesenchymal stem cell isolation protocols
[Thesis]. Porto Alegre, Brazil: Federal University
of Rio Grande do Sul; 2010.

27. Chamberlain G, Fox J, Ashton B, Middleton J.
Concise review: mesenchymal stem cells: their
phenotype, differentiation capacity, immunological
features, and potential for homing. Stem Cells 2007;
25(11): 2739-49.

1RQW Cuiligasy) 1P o)ladd «o)len § Cunyy 2)03

ohiiles 3ibjy eglc o5l adlas WP


http://jmums.mazums.ac.ir/article-1-3124-en.html
http://www.tcpdf.org

