WWAYF 5l | ) oylods | ooy Jlw | Lad (Sl 3y pale olils alo

m USed 5 (930 SRHTS Aogiane oS

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

o)) s

Ol gl GouisS w9 sl gk 4y plwil B w (4995l (A5 (ouitilzo GOl o ghw 2Led
'35 IS jlodgus S Folo 0¥ My 13T JIK5 M s gie (BeSS Anguaze ol
2Ol e )8 e ylomins )| alg oMol 83T okl ¢ cuolits s j 09,5 -
lpl o et (S pole 0aSlasls «g3les yliwlows sliel Wi Slidzs 55 40 -Y

VAT NV callie o pdy o)l VYAY/- OIYA sallie <l o g 5

& soSr

aile (S e 4y Jg el Cobis loyo (gl sy, il Y pli Wigny ail oo Sgilie (godas oo slas lom (S Cubs 1BuB g i
5o i Lo 1) gl oo adgs sle Joko a4 ples colblB coniiilye (g0l slo Joku 2055 co Sgazme 00iiS shawl plim dguaS 5 (Sronl pianw 9,
oS o0 sy |y ko sleJsbe 4 (HUMSCGs) oLl GBU oy caniilie g0k slo Jobo jled canlllas

S dy Al o ds 50 o el Loyl 8 o HUMSCs .o (655l ge Ladlo s Lo 51 (0 ylim0) (ylosly plodl 5l ams oyl GL oy diges sl ig y g Slg
51 5 (FBS) (635 iz oy cohmsl St 955 (F= 005351 ¢ (EGF) o y0u| 0y ;955 ol SSgisy DMEM- Frp eisS basmo & jgloma 5o 59, Y
3y b Sloyzis (1aSly esSan (cusis 5l g edgml j3a> (sl DTZ (el 5 51 o0ls obas (Ilets) (d gl 0028 05 (sloJokr 4 S5

b byl S rago]gigan] Cond Lot gl 25 3 pizman b ooliiad NGNg 5 PDXy g 05 b bl (51, (RT-PCR)

Slislejl aisls JSs i Islets &y alowl s g autskig] sla sl b (cowdlig s U5 S5 sl Jskos jl z,05 & 358 Ll 1 s HUMSCs s U
0,3 5, & Islet-like cell sl Joku DTZ 5, 5l oolicial b 5 9zed NGN3 3 PDX; (slagss 5 crudmal (so0ins Lt bn Jsho a5 ols oLas RT-PCR

S ools (LS el gl i g o,

Al cobs o Gleyd Jakw sl (sasas Jemsly SO sl g conl (aBiolej] lama o Islet-like cellsay jles Ul sl)ls HUMSCs (g i dzxucii

Ol gl (W Jobuw 3 lad (399 4lg (S5 (ol 30 (g0l (s Jghw 1 guuls wlels

o alasl> o%ﬁdlcg.,iaxﬂsa\l@.?}lmbdo.\m
@ SlowST BT plgm LS 50 (0 F) sl 0ol ()15 550
0395% 5 OieST s e 9 el o sk 55, ST alanly
GINKgo o,lac w25 o ol Sl ws Gl il sgs 5l Jled
IS | LDL yprlinnST g g 55 51 U glmos gl 3 s
seilienSt ol Sl Ele Slgys el ey wese
s WS xSl Jobe S 5l oad Lo aS s
e 551550 s )lom » orie SIS Wl o Jdo (ren
5 ol JULESIB o ojlae Sy st (A-F) aBl azils

journal.fums.ac.ir

doddo

Ol (S5 50 ol b 5)lg0 51 (6,500 g aladl> gao40

@ 8alSL .o ,lo aslsl lieen o] Sgupe 0,b,0 Sladss 5 Conl
Jud 1) S5, LS g (0 L slooni 1S ConidsST lsae
sl bl szl 5 6o il ammes ol Cedlad (S o
g abidl> o Jge laggy (embow i e w290 9 (V)
oo alilor 35 030851 3975 130 (1) 93,5 g 5 Sl
Plem a5 cal LS (69,00 S s )b 5l (V) 005

ol 13T oKl ¢ ol Gy 3 05,5 ¢ 1900 (R 9ST Ao guare oduw 1] ghmnd e..\.‘mqy*
Email: masoomnekoei@yahoo.com « YA VFEYFYYY :ali .ol ol o )ls ol | alg



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l [ ) oylesds | pay Jlw | Lud (S 3 pole oSl adxo

69l oz 3l Ll ol Lo 51 ol yole <ol b g s il
slael Wom 5w 4 gh g (owyp lr g Sl ead
ool Jsl 5l g5les by les

toladl SU iy osiyls @43 31 MSCs gjbw los
la (95ls ool slexplant (o) b certilie (3l slaJsho
ooy bigose pia Bban Jol b oS &yeo pl 4 aiad
sy 65 008l G 5 SzrsS Slabad 4y B asy ol
oyl as cody jo ol ols s 5 BL asy Ll sl ol
FBS%10 H-DMEM ciiS laxe 5l oslawl L g Ymm?
5O g ob edld hysm Sigw il 4 (Fetal Bovine Serum)
SG 5l al ools L8 01,8 Sl g4z 0 YV sleo b gLsSTl
OIS oe (290 )b S g, o Loy S Laone atis
ly Sl b 5 00sl cy5500 195y 5903 31 ol s 41 45
ol 5o a8 wiloass Confluent V- —A« 7. 5g8 g0 4285 aS 08,5
Subculture o ol Trypsin-EDTA  saliwy & ol
e

5l oo la MSCs oy ascine (sl 16 o gy L gld 3BT
5% 098 o0 03liinl (5 egiylugld 5l Glusl BU o (y95,l5 543
Gol> 45 VOT Sodls s onlicil Johs YO+ + + = 51 g, o
(55 Age S 9 PBS b giind sl a1 op ool ()l
PBS slomo i) (olos Y1 blacd 5l x5 00,5 530 ke
Soslial g aisy; 590 (99) Ggmmiliwgm 9 0B Jouds Tl
J b o il 1545 %35 55508 o Jskes PBS 2y S VO
IGg: «CDas CDgo LCD1os (Biolegen, USA) slagol il
5 &5y, ol ‘5.)—‘ 3l e ¥ dlg) o 0 9 ol oola!
R R AU I INVRRTAPTRARC R I FRRPTIC RS
Dy 3 a5 0 a5 oolitl gt Jslme 2]
dlolgaind jlgySae Yoo dod o 4 09) Gorailiwge
Lok (hw GlaySile 03,5 Gige 5l an a5 WS
D g 6 Fesilsld

MSCs (s el 5, L tlunosS S5y L MSCs (g 3ol S5,y
S Oy ol 40 (ewyp |y dske $3ede855e OlPise
5 Methanol ;1 V:) cas @ g 00ls gt PBS L 1) o Jolw

methanol ;| eolazwl b as g ol eolatwl 4885 ¥ o 4 PBS

O¥guil Mo SLaglun &3 Femiiiljo 53z S Jghw jaled m

o 510 I ol SNl 0 S5 o iy
abadl> ol Coge ol 4 S a5 Al cols las
V) oyl Coenl sbgel 3 alS o Jg (VY ) e) 0gd e
($loms 5K 8 Shas Johss Sils Sl 8 5 00
0,8ee JEI5 o)l p0 a5l d0) wllioo (5 el gy
SIS OA) S550501 V) S35 JsS pmems b 5K
BB 90 % ol S i grginallalE g SleliglS sl 00,5 51,
125 30 CNS ;5 08 52nS pumglipes bl 1 b 45 s _gloands
EBY 5y ) (ol (28 fendl gy SLbglS aius
S0 5 6l Slbls,l ST Jstus GABA &5 > o ol
DS 50,55 sl Sobigh§ 51 36 51 5o 13 GABA

Slbisl  (00) sgde obml olbslS (GAD)
Saginle Hoew, E9 93 &5 Ceul (S5 (6 el g 5
chuB B S SR Sl el e fy
90,00 jre Al 10 segee iB 55 GABA ik o)l (s
G 55,555 Sl S5 5LebslS 5 SU5,LE pn Jolas
et oy 5l 5 o sl oo sl ajSele
Sl 5 S g il () A
Glee Teomd 0l o Sl A8 S5, by e il
L SO5ALElS ()28 pltams &5 2S00 53k WSS )05
(V) anles (oo J 58

2 95z 08hee 5l (o) polaie 4 GBSl 5o
ay bl 5 (6 250k ;o zrke (5 wenl g8 Sl (59,
b 51, 1 (385 LS cniisST 5 oS b s
o (@l sl slo b, 5 55 olpie 4) Jlub i sz
35 Ml &yl 4y oMl uiodd gl plonl ol azsly hge
4 P rzes @il g RT3k plxl Jsol 5 Sl
3,10 abbdl> e 5 p (oS P slagleye

Lo o9, 9 8lge
SU s 55,1y 4l (sortilie ol sladsbe 2lod jskaie 4
e i ol a Gelgdl oS adg sla sl 4 Ll
]l oy alol g

a oladl BU o glaaiges 1rludl BU wiy (g5lw cobol
SLels Lyl b ooel Lo g lolygs 5l ol Sghe &b &g

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l | ) oylods | ooy Jlw | Lad (Sl 3y pale olils alo

m USed 5 (930 SRHTS Aogiane oS

# o,leis Jga> ,o Real Time- PCR asbys g O o,leds Jgus

5L CDNA sl y Vo ylouis Jou

Lo obo)
o Sl az o FY 4,854
ol il az 0 AD 48,85 0

PCR Sy master miX ags :¥ o los Jou

34 9590 sludo

PCR buffer 10 x 2.5 ul
Mgcl2 50 mM 0.78 ul
dNTps 10 mM 0.5 ul

pFo 50 picomol/ pl 0.5 ul
pRo 50 picomol / pl 0.5 ul
Taq polymerase unit/pl5 0.5 ul
D.W - 9.5 ul

PCR AAL‘O)..I ¥ G)LN:J Js«-\-"

Lo obe) LI RE Y
o Kl 4,0 A0 daa8s ). \
o Kl a0 A0 48,85 ) ¥
o Ll a 50 £0 48,85 ) ¥
ol Ll a0 VY 48,85 V- \

journal.fums.ac.ir

@ leosS S5 5l am g ool gt |) o Joko aiids Ve o
o 0010 gitiacd 0jigd ol b adye ¥ g oolituwl 4ids ¥ oo
L oS wload K5, 5 uSed alrye ol 4o bsls as
S 0ols 18 gy 2 9550 Dyl gSing S

buxo jo Islets & lwdl &L oy MSCs  plod
—q. By YOT Sedls ;0 MSCs sla Jsh 1 oK Lo
sile 0> o olw 4 ples soolel wiais Confluent /A«
Nigd oo 9, Ve Dl yo Al o aw o
Lz & ygloms 55 b Jshe cols YF al o ol 45 2 sl al> e
DMEM-F1, (Dulbecco Modified Eagle Medium-f12)
Retinoic acid 10°M (Sigma- ¢ 54 51 3 FBS 10%
Y Soe 4 o Jelo als o pl 5l ams 9 0l ools 41,8 Aldrich)
Sesm 51 5 FBS 10% DMEM-Fiz Lases & joloxa 43 3,

A ools 13
Trypsin- salewy 4 b Jolw 5,5 Subculture :pg al> o
6-well slacol, lals o 1o Jolw Yoo Jisl g EDTA

Lise & jglome 18 59, F S dr ol oo aiel p5Y5 L aS
Epidermal Growth 54 1 5 FBS 10% DMEM-Fy,
Nicotinic acid EGF 20ng/ml (Factor) (Sigma-Aldrich)
A eols 1,8 10mmol/l (Sigma-Aldrich)
S yglme 53 595 V) S @ al> e (ol 50 o Jobes ipges al> o
Exendin-4 3 Sen 51 g FBS 10% DMEM-Frp s
L J>l e cpl plas a5” ol 0ols I3 10nmol/I(Sigma-Aldrich)
sl 00 (g 2 (ogSae 98y S

s Jslw sl Real Time-PCR ¢ PCR J¢dgo 9,
RNX-plus (Cinnagen, Iran) «=oS™ ;| eolaiwl b :aidl 3 lod
Gons >l 5o (sl oo sl CDNA 5 ot aloxil RNA gl 5eiul
Jgaz= ;0 CDNA s sl oolaiwl 5,50 4ol .o (5,10
5 Y o,leds Jgux ;0 PCR Sy master mix aqs g ) o,lou
ojlail g peslyy g ol g ¥ o,les Jgu ,0 PCR asliy
el 00 Sy ¥ ojlod Jgax 4o 30 PCR &Y g
SYBREX oS 3l sslizul L Real Time- PCR oS s,
Jeaz ,o CDNA i sl y oolaiwl 5,50 asli g 0l plxil Taq
4o Real Time- PCR Sy master mix ags o V o leds



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l [ ) oylesds | pay Jlw | Lud (S 3 pole oSl adxo

O¥guil Mo SLaglun &3 Femiiiljo 53z S Jghw jaled m

Islets 4 MSCs 5L gl ooliinl 5,50 slopol s sla Jlgs :F Jgi>

F: GGATGAAGTCCAAAGCTCACGC

PDXa R: CCAGATCTTGATGTGTCTCTCGGTC
B actin F: GATCGGCGGCTCCATCCTA
R: GACTCGTCATACTCCTGCTTGC
Nan F: CAATCGAATGCACAACCTCA
gns R: GGGAGACTGGGGAGTAGAGG
nsulin F: AGCCTTTGTGAACCAACACC
R: GCTGGTAGAGGGAGCAGATG
ocT F: CAGTGCCCGAAACCCACAC
¢ R: GGAGACCCAGCAGCCTCAAA
BAX F: GTGGGCAGTATCCTGATTCAGT
4 R: TGTCACTCAGACACCTTTCTGG
BAX F: CCGAGAGTAGCGACTCCAG
6 R: CTTCCGGTCTGCCCGTTC
Glucagon F: AGGCAGACCCACTCAGTGA
g R: AACAATGGCGACCTCTTCTG
Gluto F: AGGACTTCTGTGGACCTTATGTG
R: GTTCATGTCAAAAAGCAGGG
F: CAGAAGGCCTCAGCACCTAC
Nanog

Realtime-PCR asli,; :# o,lois Jgor

R: ATTGTTCCAGGTCTGGTTGC

OY guazo (g0 31l
71.6 92 bp
64 72 bp
66 253 bp
64 92 bp
65.3 161 bp
66 308 bp
61.7 239 bp
60.1 225 bp
64 231 bp
65.3 111 bp

Real Time- PCR Master Mix a5 :0 o ylois Jgu

Lo obej S ol S 3590 lade
o8l a5 30 ido ) - \ Syber) PCR Ll 10 pl
s,Dye 0/4 pl
ol il 4> 50 20 4285 ) t.
pFo 0/5 pl
ol Sl a0 £ aids ) ¥ PRo 0/5 pl
e N D.W 6 ul
o Sl a3 VY 4i8s ) - ! C DNA 2ul

Jeie o Neml ,» DTZ (Diphenylthiocarbazon) s,
O+ x> 4 PBS (galiwg 4 g 0l J> (DMSO) wSlilges
b 5l id (o 2 sl a4 50,8 il 5l am al euile,

olais] el K, DTZ S5y b ool g ol S5

My sladobe oolaisl jsb 4 a5 col (23g; g5 b
S A-MG 1ozl aliy a0 o ool | oyl gl oS

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WAE Jle | ) oylouds | pomiy Jo | L S 3y pole olEiils aloxo

m Ul 9 (2930 (B9 dogiano oS

A (G0 S weSae s ,Siw L) wiasconfluent
(Y 9 ol JSB)

ceorilie ol Joko SO 5l oled 1) oyleu SIS0

3050 ol 9l Sz 1 yrogalugld I Jolo gl

Gl ok (il BL o 93,19 g5 5l oo laz sla Joku a5
ol sk pl mhaw o anibie seniddlie ol
U151 sael s w =l w0)S e ), wbyS b
ol do sl ol (BD FACSCalibur, USA') (s sogilugld
oo zhw ,5CD44 LCDY90 . CDI05sle,S L oo

e 4y g ad 455y, o Joles (89, DTZ iy Se e+ ot
A lF [ eileSl s el Y

gl e b paseie (s 1S5 yhogy o ygiges] 5T
sy a3 5l 5 IUT 51 azdly les (sla Johos Aoy ) 0u g5
g o o3laiwl (Czech Insulin, IRMA) (o5
modle Gl g5 o gt S el sigal iales]
plxil coated slacgs o bl a5 Shgo pl 4 .ol
Oyl 00l 8Ll loge (nl & (edgadl (g5l p o 058 o0
4 Jate oS 456 slagol ul wad Juata lagol T 4
99 O Odgmsl DIl cpl jo 09l o a8lol o 4y ol s
g g0 485 gugdile Cll> pl 4 a5 a8 5 18 g0l G:fl
@ g s pSoslul o] anguSlesl, gamma counter ;o e
S o ks Sl sy Al

Sl w (495519 45 5IMSCS (g3lulaz 5l Jol> gl
ools cuasexplant &y go 4 ylusl BU w951y (a5 - ¢yl
Cody 40 g 00l S eS MM2L Slekad a4 28l g, ol 5o 0
aslol e oo T 4 g oo ools 18 Jolu coiS oguasre
(e oz <8l bS5l b Joho atan G 5l om0 o0
%A - a5 clal o b osel g b sk a5 glal>

3 a5l dl o aJske 1 g, ¥ i3S 5l ey 5l udsl 5o sk B ity (sals il ankad slao S 5l b Jobo o gyl s A Y o lod JS

confluent 74+ al> 1o 4 o sk yaum, :E cONfluent 7Y« -A- al> o 4y o Jokos o, D 55, 6 cids

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WAF log | Vo lod | paniy Sl | Lasd (S 3y poke olKE1s alxe

101 GIMsa,y b MSCS sy Jglw (gm0l S, guobis
S5y 50 e 0,lad D929 (gloasS ol goole Ky ol S

gl Mge Lok & el ze &3z sk pslos m

Ao oyl Ho oad plowl Clalllas Ko bl ) ol o)
() olels oged) el (6,85l

LS 55, Lot (53] K5, MSCs (sl sk 51 28l B LuarT (K5, b oss (5001 K5, MSCs (sla sk A ¥ o Lo S8

s =8 =&
<3 €D4499% o] ©CD1054.59% o] cpsose7s%
8= Sz 823
8 = 3
= &
L—3 03 =9
0 o ,
A L 10?

sl U iy (55l a5 5l et 3nis MSCS gebans ;5 CD99 .CD105 CDA4 5 T ol s yosinloosld 5JUT 1Y 05lois yloges

5o oalil llae Skt JSUI 51 (S3U 2S5l (65l
(Y oyl S8 wd (g5eel S5, MSCS (sle sk (s 0
obwil BU w99 5lg a3 MSCS pled 51 Jol> s
Jol dd> e 30 0l ploil Al 1o a0 pled Jolet Isletsay
) S s e o il §F s ey e
11,5 FBS 10% 5 bSisn 5 « DMEM-F120iS Lae
DMEM-cuiS lasre & jglome ;0 59, ¥ oo ds day g s 00lo
alss 4 5 4B osls ,IFBS 10% 5 aSisw ol F12
Ol 5o ook ok 03lo S8 (s 990 Dol DoSing Se

S99 b sl 9, ¥ S jo pled ol al 1o :F 0 ylols S
Wl S

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

WAE Jle | ) oylouds | pomiy Jo | L S 3y pole olEiils aloxo

m USed 5 (930 SRHTS Aogiane oS

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

.J.;‘ao; 69)“..:.: .).Jjjm.:a‘ Coww LﬁJ}LA 39, 4 B )Jl..o..: £y dJ..>)A (A,B,C) 0 O)LQ.}J J&Ji

.DTZ gii) (W ‘_;}:.nT ;fj) Wl}.ﬁ 6‘>l:-;'? 6LbJ5LA: R o)M JS-&

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l [ ) oylesds | pay Jlw | Lud (S 3 pole oSl adxo

Insulin NGNs sla s 6T )by 14 S

S, 5l ool : DTZ solass | g ol Sy 5l ool gulis
& Ojge (nl 4 ad adsi el b jasie 61 ,DTZ
a o Jolo g o0l fats ZiNC gol> slo Jgil 5 & DTZ 5,
(Y o)leds JS2) gl oo o 3o 8 )

G 35 el 1y yRog 3l ygigesl U 51 Juolo gyl
Gl g5 (e o5 a8 s aidly ples slasle s,
(Y o)leds Jloges) il Liol33IIU/MLY 5/1- 5/0 5
) s pReal Time- PCRg PCR Jodxi g 4y 33 gw LS
S el Ceond 4 bgy o sl (5 (L T8l 2 led sl gl
dnsulin NGN3 .. PDX1usl PCR 5l eolaiwl bl ,SSL
(AAJS5) o 0aalieNANOG  OCT4

ol SV pliz by sledsbe ples 4 bgiye sl 5 Gl
LPAX6 PAX4 Glut-2 Glucagon dnsulin NGN3 ol
(Y o leds Jlogad) ol o, » Real Time-PCR 1 oolasul

O¥guil Mo SLaglun &3 Femiiiljo 53z S Jghw jaled m

(sdlg o 9 (SS90 JSb 4 s Jg wilowds Hles eolel al> 1
(7 ot JE2) wndl

b sl ysiSl (& 5 5l eals sl bo Jobos ol 0 Gy 51
T naiSl g oopml oy H5iS ol St 6 il (g5l
ol 00l solawl (gox oS o

NANOG .OCTs PDX1 (sla i ol A JSuis

6‘).:) W) OMBJ u.uy) L> [ \.A-hL’ GE.MJ P9 A.l:>).n B

Jsko (0o a5 5o 5 (I Jobo 6 005 5 (Soier
« FBS 10%L; o o8 DMEM-F12 iiS bams & pgloxs o Lo
,oNicotinicacid « (EGF) oo ol o) ;5555 do S ]
D (o) gkl oSy S b g ad 03ls 15 59, 7 ke
Sl 5 (95 o 5l 0 o aloyo cal o o sk
{0 oyl at (S8 las st s el e
S Jaw u)sl?u! ) > ngw Po (S 4.1.>).o B

Exendin-4 4 Ssgo sl FBS 10%L of ,aaDMEM-F12
or DygRl eSg Sie bg b osls 18 59, V) S &
a5sli 5 6,5 ol 5 00 g 5 (5po o5l lo Jolo 0
o)l.o..i'.v Ji..)) Sl 00 NN éi) (5‘ 09.9‘.3 u;Lm @5155 0
Oelsedl 35 Oliee 6565 o3Il sl b Jske 225, 5 (P

i el

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l | ) oylods | ooy Jlw | Lad (Sl 3y pale olils alo

m OlSed 9 (52930 (S2953 dogiare oI

2:5
=
= B T
= T
=45 =
3 I 1
3 :
= |
o= [
o l
© 2
® 0.5
7]
—
O
Fa) v ] b}
Day
(el poms Al 50) (el gadl 5 5 oY 0 Lot jlogai
Amplification Plot
10 |
11 e ————— e
0136169 - —
017 o Y
\ 2 7
01 e, f a6~
& - — B-éctin Gut2 . S
< opo001{ T Gt Insulin -~ Glucagon
N\ -
0.0001 1 ‘ / \/ PAX4
0.00001 1
0.000001 — .
2 4 6 8 w0 ” “ 16 18 X 2 24 2% 22 Ey k-4 M » » &0
Cycle

Real Time-PCR s, 5l eolitul b (pdgul 00isS adgs slo ok 10 oo adgs slays olo iV o ylouds jloges

30 9 a8y YU 95 SolS mhaw Ll s ol o aidl pad s>

YV Y8) Cal oals ginde cobs 4 Mis 53 #Uas!
&5 Rbo Ll sl Glops Jele Sy plgre 4 (gl 855
5 Oelgdl odll plole 8,55 s 4 (g 058 o0 oolitul S
Slagbsy Salls (S5 ek o S| 5 enisS 2 lse
ol Y pli Wgn Jb oul L(YA) col wis p Sleyo
Solowt 31 S50 sob & o ceul (i gl slagleys 5| S
33 le Yl Wi alinlie bl .aiS o (5ol cabis

journal.fums.ac.ir

a8 oy b Culis (o9 S5 ke malidl 1 b s
L b lem (il 5 (ridsens &5 35800 sl
Vo) b gg g0 (IS b 4]y cubs cadl e oSS
Wy ogirke ol ) ) gg8 Culis &5 WS oo o S
@B LSS plhles Sles, S Gl jo aieliee 5 el gl &
bl 5l g calosls Caws 51 pdgudl adgs Jlas 51 05 culio
Sl Qi a0l Gledl jpax pas po G slaJobe oS



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l [ ) oylesds | pay Jlw | Lud (S 3 pole oSl adxo

2l Lo lashe Coons 4y il les <l 5l b Joho cdasore
s el (55505 5l (gloolgils il LSS (F) anb o
sadsbe 655 IS8 Wlgioo o5 Sl GloaisS e Sl
sladsh g5l 5 S5 ol S5 Lol slo Jobos 51 (sloy s
WS SG 28 edgandl (g0uisS wdg sla sk 4 1) 0S o0l
&l 45 sl GLP1 (655 ComisST S F iS4 (F) (F0)
o 08litasl 1y (sl Jolhus oS,

5 LS 2led o B30 (emsis; SLo)sSU Ole oy 1
lopass STy (ogSae (mgiy) 5l Azt e slagge98 5
iy WIMSCs 335 51 s - oliias] (RT-PCR) 5150 Ly
PDXL cwusig, slo,sssl L dslet-like cells 4 Lusl B
o5 b esalie ulgesl y9a,9m 5 PAXA. PAX6 NGNj
L (S 9l slashe oS as 5518 SGNGN3
S)ls A eSSl (g S gl sl Jobe aen JolSS )0 a5 o
Jomily g IS4 JelSS o (Lol i PDXy (5 (FY-YY)
oo S nliz by sladake ;5 Gelgmdl 0dg 6l Sl 2
Ol o IS ey sl eiSe S0o 5 (FF) ol (SO
55 5l Sy PAXA o5 0,5 o,lal PAX6 5 PAX4 «
Sl losbo axwg 5 nled )3 (soge 285 45 Zunl (sl
9 Oelgmsl (OSB3 0 9 9)ls (Wl,SSL (ila SOVl
loolgils 4y 5laie PAXE 15 (F0) ol a5 oyeilioalgilogun
gl g lecdl S5 )s Sl ki &S cl plag;
PAXE (595 iz dnmgs Job )0 0)00 (i dnwgs Jobo
9y dapia S JSL 50 L2 walae; 09,5 JLb sl
25y ez 8 65 JS elais g oanalliy) 5 el
CF9-FA) ojls il omiz alipldl o ple o Jsbo
bty slo sk ,SiLis lsie 4 NANOG 5 OCT4 la
onilye obty gl Jolos Ulgs g 0,08 g sl a2l 3oles
(F) s oo oyl |

Yool Jlo o ohlSen g O 418d8 Slidos 4 azg L
b ook 59, Yoo¥ Jlo o olSes 4 lanus
b 5o gLl loteial sae oad giie ceniilie
6o y5356 ¢ oyl Ay (sloysiSl 5l eolil b calSiyle;
St Lz 30 (peligls el s (edlig e W)
sl 4 1, b Jsho ol aiaslys wiols ploxil DMEM-Fy

O¥guil Mo SLaglun &3 Femiiiljo 53z S Jghw jaled m

oS laal 35008 5 5 (gheal a8 dlowy 4 )b sl
(YY) cl onds e

031 g5 sla ol 4 poles (2Ulg5 (Il (ol sla Jobo
Sloyiz ladshe it dpel aie Wlgi oo a5 it (gl
3 ol sl sl ol (sl Sip Julo o il S
ok cilisen (slaos, & 32Lad S08 5 Vo 38T Ulg5 oo
et sl 28l mnizgn 52I55 el slos S 50 Lo 5
u_a‘))l...a (Y‘\) Q)S oolaiul 0‘9"(5" ‘5{5)‘.) 6[.9\)).3)[5 9
)] ‘L;SLA)Q J}Lw LS‘)-.‘ Jio.\fﬂ e S ol Lgl.mJ}l.w
Cyee 30550k lagleys lr GlR Ol 4y Sl
50 ks & soly sl ko Waiiae laseils (YY) 00,5 o
o, las aslllas 5 ooy bl (5 bl (s3lug,ls anwgs
ool Sl 55 05 ol Sl Age W 53 45k (e g Loy
ATY) adls
i 251 425 3,01 85 Al 50l slo ol ¢ a5
oilie ol sla Jobo 4y (g5 o el 00,5 > 095 4 |
o @ Jlasl oUlgs yulul s MSCs 054l 0,5 o,Lisl MSCs
ol e lacdl lagho 4 pales (oUlgs Sdly
ST s a5 docntisyy il slasgaze Gl 5 (ool 5
(YF) Wb o lax o Sl ol 5l opys
a5 sorilie @by sladshe ki 59, Gialesl onl o
30 a5 Sl 0 IS ydguil 0uisS adgs sla Jobw 4 98 )ls
el 48,8 O yg0 pled 59, Vo o 4 dl> 0 d
ST oo panl ady eiS sl SS9, 5l talesT 5o
FBS L ol ;oo DMEM-F12 S Loz [0 dul S5 oS5 o F
‘(T u,.AL..:s) M‘ gS.J}M..:) el 00l oolawl s_iu}.g ‘SAJT 9
Wlgs o0 &S Cewl (i WSl @y 05 50 J5Sge 0 atee
Job e g (YF X)) 098 PDX1 5 605 Ko & e
sladobe ples glp Sl )9S 5565 gl cuiS aome
(YA XY col Gl gudl (goausS adgs slo Jok a4y b g0l
b slo,gSB B 5l oo sl glo Jobo Eoly 0y i sl )y
T oSy eopoml ol HeS ] Seii s asile (g5l
Lol 00l oolaiw! o glacis 59
O sla gl dlaad wilgs o (EGF) (oadlg pd 0l ,5i51
JEGF Gl 5l am aes iulidl 1) adls jles oy S el Lo

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l | ) oylods | ooy Jlw | Lad (Sl 3y pale olils alo

m OB 9 (2930 (SRS dogiare oS

3 NGN3 3 PDX1 g (pdgudl slocys Hlo b ke pl a5 ol
Ayl 1y lases jo pd gl 2l 3
sledobe 208 lp @plil &S Gl 4 4z b cnlnle
6ol by Jsko 3l oass i Islet-like cells ool b o L
el oty 3590 Sloys Joho sloaiy 5T lgie 4yl > o
bl LaSol ) wilgs co anlllas oyl

(S1093 9 LS
wloS> sl pleaaly g @y0 (o Sloxs 5l (Sl )08 5 Sis
P50 @ ) s g 1y 31, 250 @l IS s e ol
Ll Sy Sl iy s S, § 55 3 Bl ¥
B 5 2Ll mope Lpils phse Gliwgs 5 (5l i loe
o ol 5 SLaglejl ol oobes o a5 e jSs Gils

POy A 0y oyl yo

&L Pyl
Al 00,55 el 1) oxdlin o )ls5 g8 g B asus g

References

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of
the prevalence of diabetes for 2010 and 2030. Diabetes
Research Clinical Practice. 2010;87(1):4-14.

2. Shoback, edited by David G. Gardner, Dolores.
Greenspan's basic & clinical endocrinology (9th ed.). New
York: McGraw-Hill Medical. 2011; p. 17.

3. Shapiro AM, Lakey JR, Ryan EA, Korbutt GS, Toth E,
Warnock GL, et al. Islet transplantation in seven patients
with type 1 diabetes mellitus using a glucocorticoid-free
immunosuppressive regimen. N Engl J Med. 2000;
343(4):230-238.

4. Pileggi A, Alejandro R, Ricordi C. Islet transplantation:
steady progress and current challenges. Curr Opin Organ
Transplant. 2006; 11(1):7-13.

5. Nanji SA, Shapiro AM. Advances in pancreatic islet
transplantation in humans. Diabetes Obes Metab. 2006;
8(1):15-25.

6. Gunnarsson R, Klintmalm G, Lundgren G, Wilczek H,
Ostman J, et al. Deterioration in glucose metabolism in
pancreatic transplant recipients given cyclosporin. Lancet.
1983; 2(8349 ):571-572.

journal.fums.ac.ir

@V B+) oo pled S g9 ubs loyd sl Gedgmsl e
somidl o (g0bas sl Joks YoV Jlo yo o] K 4 Sachin 4
FBSjl eolaiul b oBislesl lazes o 1) sl BU oy o>
el 53955 dnsulin - Transferin  selenium  (1TS)
4 o- MEM S o> o Glucagon-like peptide (GLP1)

BY) Slosls 3215 palyud] Wgo (sl ol

B 0 laiedly ol Slidss b iole;l cpl wogles
5 Wb oe oad oolitul 8550 Slge 5 (coniilie (3l slo sl
o Geize (ol pled Jole b pole aslllas Lo planil Jol e
] 00y Diglate

ol sla ol Corex giluloz 4y G850 Lo i (ol @

llss yo el o g A3 lo gz slice aS ol olgv s
5 sl andly (55 Jb o Jobo 4 Cons led g 2S5
4 50, Vo S 4y als e a0 bl ol jols ganllla
obts clelesl o aily LS cpdod] ouiS adsi (sla ok

7. Naftanel MA, Harlan DM. Pancreatic islet
transplantation. PLoS Med. 2004; 1(3):58-75.

8. Robertson RP. Islet transplantation as a treatment for
diabetes-a work in progress. N Engl J Med. 2004;
350(7):694-705.

9. Lumelsky N, Blondel O, Laeng P, Velasco I, Ravin R,
McKay R. Differentiation of embryonic stem cells to
insulin-secreting structures similar to pancreatic islets.
Science. 2001; 292(5520):1389-1394.

10. Hori Y, Rulifson IC, Tsai BC, Heit JJ, Cahoy JD,Kim
SK. Growth inhibitors promote differentiation of insulin-
producing tissue from embryonic stem cells. Proc Natl
Acad Sci USA. 2002; 99(25):16105-16110.

11. Bonner-Weir S, Taneja M, Weir GC, Tatarkiewicz K,
Song KH,Sharma A, et al. In vitro cultivation of human
islets from expanded ductal tissue. Proc Natl Acad Sci
USA. 2000; 97(14):7999-8004.

12. Ramiya VK, Maraist M, Arfors KE, Schatz DA, Peck
AB,Cornelius JG. Reversal of insulin-dependent diabetes
using islets generated in vitro from pancreatic stem cells.
Nat Med. 2000; 6(3):278-282.



http://journal.fums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Warnock%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=10911004
http://www.ncbi.nlm.nih.gov/pubmed/?term=McKay%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11326082
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=12441403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=12441403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10884429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cornelius%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=10700229
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l [ ) oylesds | pay Jlw | Lud (S 3 pole oSl adxo

13. Yang L, Li S, Hatch H, Ahrens K, Cornelius
JG,Petersen BE, et al. In vitro transdifferentiation of
adulthepatic stem cells into pancreatic endocrine
hormoneproducing cells. Proc Natl Acad Sci USA. 2002;
99(12):8078-8083

14. Hori Y, Gu X, Xie X, Kim SK. Differentiation of
insulin-producing cells from human neural progenitor
cells. PLoS Med. 2005; 2(4):347-356.

15. Oh SH, Muzzonigro TM, Bae SH, LaPlante JM, Hatch
HM, Petersen BE. Adult bone marrow-derived cells trans-
differentiating into insulin-producing cells for the
treatment of type | diabetes. Lab Invest. 2004; 84(5):607—
617.

16. lanus A, Holz GG, Theise ND, Hussain MA. In vivo
derivation of glucose-competent pancreatic endocrine
cells from bone marrow without evidence of cell fusion. J
Clin Invest. 2003; 111(6):843-850.

17. Ende N, Chen R, Reddi AS. Effect of human umbilical
cord blood cells on glycemia and insulitis in type 1
diabetic mice. Biochem Biophys Res Commun. 2004;
325(3): 665-669.

18. Ende N, Chen R, Reddi AS. Transplantation of human
umbilical cord blood cells improves glycemia and
glomerular hypertrophy in type 2 diabetic mice. Biochem
Biophys Res Commun. 2004; 321(1):168-171.

19. Park KS, Lee YS, Kang KS. In vitro neuronal and
osteogenic differentiation of mesenchymal stem cells
from human umbilical cord blood. J Vet Sci. 2006;
7(4):343-8.

20. Wang HS, Hung SC, Peng ST, Huang CC, Wei
HM,Guo YJ, et al. Mesenchymal stem cells in the
wharton’s jelly of the human umbilical cord. Stem
Cells. 2004; 22(7):1330-1337.

21. FuYS, Shih YT, Cheng YC, Min MY. Transformation
of human umbilical mesenchymal cells into neurons in
vitro. J Biomed Sci. 2004; 11(5):652-660.

22. Mitchell KE, Weiss ML, Mitchell BM, Martin P,
Davis D , Morales L, et al. Matrix cells from wharton’s
jelly form neurons and glia. Stem Cells. 2003; 21(1):50—
60.

23. Secco M, Zucconi E, Vieira NM, Fogaca LL,
Cerqueira A, Carvalho MD, et al. Multipotent stem cells
from umbilical cord: cord is richer than blood. Stem Cells.
2008; 26(1):146-50.

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

25. Weiss ML, Medicetty S, Bledsoe AR, Rachakatla RS,
Choi M,Merchav S, et al. Human umbilical cord matrix
stem cells: Preliminary characterization and effect of
transplantation in a rodent model of parkinson’s disease.
Stem Cells. 2006; 24(3):781-792.

O¥guil Mo SLaglun &3 Femiiiljo 53z S Jghw jaled m

26. Ben Pansky. Anatomy of the pancreas; Emphasis on
blood supply and lymphatic drainage. Inter J Gastrol Can.
1990; 7(1-3):101-108.

27. Stommer P, Kraus J, Stolte M, Giedl J. Solid and cystic
pancreatic tumors.Cancer. 1991; 67(6):1641-1991.

28. ShyrYM. Pancreas transplantation. J Chin Med
Assoc. 2009; 72(1): 4-9.

29. Csire M, , Mikala G, Jako J, Masszi T, Janosi J,
Dolgos J, et al. Persistent long-term Human
Herpesvirus 6 (HHV-6) infection in a patient with
Langerhans Cell Histiocytosis. Pathol Oncol Rese.
2007; 13(2):157-160.

30. Vardayan M, Parkin E, Grussner C,Rodriguez Rilo
HL. Pancreas vs. islet transplantation: a call on the future.
Organ transplant. 2010; 15(1):124-130.

31. Donoghuek, Fisk N. fetal stem cells, Best Practice

& Research. 2004; 18(6):852- 875.

32. Yen BL, Huang HI, Chien CC, Jui HY, Ko BS, Yao
M, et al. Isolation of multipotent cells from human term
placenta. Stem Cells. 2005; 23(1):2-9.

33. Huss R. Isolation of primary and immortalized CD33-
hematoietic and mesenchymal stem cell from various
sources, stem cells. 2000; 18(1):1-9.

34. Romanov Y, 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(1):104-110.

35. Maden M. Role and distribution of retinoic acid during
CNSdevelopment. Int Rev Cytol. 2001; 209:1-77.

36. Micallef SJ, Janes ME, Knezevic K, Davis RP,
Elefanty AG, Stanley EG. Retinoic acid induces pdx1-
positive endoderm in differentiating mouse embryonic
stem cells. Diabetes. 2005; 54(2):301-5.

37. Kojima H, Fujimiya M, Matsumura K, Nakahara T,
Hara M, Chan L. Extrapancreatic insulin-producing cells
in multiple organs in diabetes. Proc Natl Acad Sci USA.
2004; 101( 8):2458-63.

38. Tang DQ, Cao LZ, Burkhardt BR,Xia CQ, Litherland
SA, Atkinson MA, et al. In vivo and in Vvitro
characterization of insulin-producing cells obtained from
murine bone marrow. Diabetes. 2004; 53(7):1721-32.

39. Cras-Meneur C, Elghazi L, Czernichow P, Scharfmann
R. Epidermal growth factor increases undifferentiated
pancreatic embryonic cells in vitro: a balance between
proliferation and differentiation. Diabetes. 2001;
50(7):1571-9.

40. Yang L, Li S, Hatch H,Ahrens K, Cornelius JG,
Petersen BE, et al. In vitro trans-differentiation of adult
hepatic stem cells into pancreatic endocrine hormone-
producing cells. Proc Natl Acad Sci USA. 2002; 99
(12):8078-83.

41. Ramiya VK, Maraist M, Arfors KE, Schatz DA, Peck
AB, Cornelius JG. Reversal of insulin-dependent diabetes

journal.fums.ac.ir


http://journal.fums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=12048252
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=15034596
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=15579650
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morales%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12529551
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merchav%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16223852
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giedl%20J%5BAuthor%5D&cauthor=true&cauthor_uid=1900454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mikala%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17607379
http://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A1k%C3%B3%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17607379
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masszi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17607379
http://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A1nosi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17607379
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dolgos%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17607379
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rodriguez%20Rilo%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=20009930
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rodriguez%20Rilo%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=20009930
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xia%20CQ%5BAuthor%5D&cauthor=true&cauthor_uid=15220196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Litherland%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=15220196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Litherland%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=15220196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atkinson%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15220196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahrens%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12048252
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cornelius%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=12048252
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=12048252
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

WWAYF 5l | ) oylods | ooy Jlw | Lad (Sl 3y pale olils alo

m OB 9 (2930 (SRS dogiare oS

using islets generated in vitro from pancreatic stem cells.

Nat Med. 2000; 6(3):278-82.

42. Gu G, Dubauskaite J, Melton DA.“Direct evidence
for the pancreatic lineage: NGN3+ cells are islet
progenitors and are distinct from duct progenitors”.
Development. 2002; 129(10): 2447-2457.

43. Xu X,D'Hoker J, Stangé G, Bonné S, De Leu N, Xiao
X , et al. “B Cells can be generated from endogenous
progenitors in injured adult mouse pancreas”. Cell, vol.
2008; 132(2):197-207.

44, Sapir T, Shternhall K, , Meivar-Levy |, Blumenfeld T,
Cohen H, Skutelsky E, et al. “Cell-replacement therapy
for diabetes: generating functional insulin-producing
tissue from adult human liver cells,” Proceedings of the
National Academy of Sciences of the United States of
America. 2005;102(22): 7964—7969.

45. Tamura T, Izumikawa Y, Kishino T,Soejima H, Jinno
Y, Niikawa N. Assignment of the human PAX4 gene to
chromosome band 7932 by fluorescence in situ
hybridization. Cytogenet,Cell Genet. 1994;66(2):132-4
46. Simpson TI, Price DJ. Pax6; a pleiotropic player in
development. Bioessays.2002;24(11):1041-1051.

47. Sander M, Neubuser A, Kalamaras J, Ee HC, Martin
GR, German MS. Genetic analysis reveals that PAX6 is

journal.fums.ac.ir

required for normal transcription of pancreatic hormone
genes and islet development. Genes Dev.1997; 11(13):
1662-1673

48. Heller RS, Stoffers DA, Liu A, Schedl A, Crenshaw
EB 3rd,Madsen, OD et al. The role of Brn4/Pou3f4 and
Pax6 in forming the pancreatic glucagon cell identity.
Developmental biology. 2004; 268(1): 123-134.

49. Niwa H, Miyazaki J, Smith AG. "Quantitative
expression of  Oct-3/4 defines differentiation,
dedifferentiation or self-renewal of ES cells". Nat. Genet.
2000; 24 (4): 372-6.

50. Oh SH, Muzzonigro TM, Bae SH, LaPlante JM, Hatch
HM, Petersen BE. Adult bone marrow-derived cells trans-
differentiating into insulin-producing cells for the
treatment of type | diabetes. Lab Invest. 2004; 84(5):607-
17.

51. lanus A, Holz GG, Theise ND, Hussain MA. In vivo
derivation of glucose-competent pancreatic endocrine
cells from bone marrow without evidence of cell fusion. J
Clin Invest. 2003; 111(6):843-50

52.Kadam SS, Bhonde RR. Islet neogenesis from the
constitutively nestin. expressing human umbilical cord
matrix derived mesenchymal stem cells. Islets. 2010;
2(2):112-20



http://journal.fums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Hoker%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stang%C3%A9%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonn%C3%A9%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Leu%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18243096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meivar-Levy%20I%5BAuthor%5D&cauthor=true&cauthor_uid=15899968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blumenfeld%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15899968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15899968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Skutelsky%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15899968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soejima%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8287686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jinno%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8287686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jinno%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8287686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Niikawa%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8287686
http://www.ncbi.nlm.nih.gov/pubmed/?term=German%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=9224716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madsen%20OD%5BAuthor%5D&cauthor=true&cauthor_uid=15031110
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=15034596
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadam%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=21099303
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bhonde%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=21099303
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.1.1.6
http://jabs.fums.ac.ir/article-1-155-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22285105.2015.5.1.1.6 ]

Journal of Fasa University of Medical Sciences | Spring 2015 | Vol.5 1 No.1

Differentiation of Mesenchymal Stem Cells to Insulin Producing Cells Page 82

' Original Article

In-vitro Differentiation of Human Umbilical Cord Wharton’s Jelly Mesenchymal Stem
Cells to Insulin-Producing Cells

Nekohi Madoei SM**, Azarpira N?, Sadeghi L?, Kamali Far St

1- Department of Biology, Islamic Azad University, Arsanjan Branch, Fars, Iran.
2- Organ transplant research center, Namazi hospital, Shiraz University of Medical Sciences, Fars, Iran.

Received: 18 Aug 2014 Accepted: 04 Jan 2015

/Abstract

Background & Objective: Diabetes is a major chronic metabolic disease in the world. Islet transplantation is a way to
treat diabetes. Unfortunately, this method is restricted due to graft rejection and lack of donor islets. Mesenchymal
Stem Cells (MSCs) have the ability to differentiate into Insulin-Producing Cells (IPCs). In this study, Human
Umbilical Mesenchymal Stem Cells (HUMSCs) were induced to differentiate into pancreatic p-like cells.

Materials & Methods: The samples were collected after cesarean section delivery at Hafez hospital. HUMSCs were
cultured in sterile condition, in three steps for 20 days in DMEM-F1,, Retinoic Acid (RA), Epidermal Growth Factor
(EGF), exendin-4, Fetal Bovine Serum (FBS), and antibiotic. Then, they were differentiated into IPC. DTZ staining
employed for determining the presence of insulin and Reveres Transcription- Polymerase Chain Reaction (RT-PCR)
was done for identifying of gene expression including insulin, PDX1, and NGN3. The Insulin concentration was also
evaluated by Immunoradiometric assay.

Results: HUMSCs gradually changed from fibroblast-shaped cells to epithelial-like cells and eventually to IPC under
special conditions. RT-PCR experiments revealed that these cells expressed insulin, PDX1, and NGN3 genes. The
cells became red color when stained with DTZ and the insulin secretion was confirmed.

Conclusion: HUMSCs have the ability to differentiate into islet-like cells in vitro and may be a new potential source
for cell transplantation in diabetes treatment.
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