[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eole ol
(Y72+ U YAF Z YAV slascio F (50l (o3 jaw (50493

990 A S al il ol sad s s ples S

lad g & Ol Finl e ol e (3l slad g
g).\a C)\’ .h?u BL u.;.‘w‘ L;eJJ.'SJzJJS

J o8l ol ;S0 I3 oMl Ll Ls jaane ;S0 T anal ) dns yo 30 M pea hsa e,

oL . .
ol a0

t{oowy?

(ssSS el oy 058 (Y (Olasy olia 53y (als slga sl asle lBidal 38 e csaliis slad sl (souSap3; ()
ol psle B85 5K 5o galits slad sl (s0uSa 53 ¢ Sloss Jsho 5 (ane s (S sy ool 05 5 (1 oSiajd g ale ol&zils
o] slos suSia 555 (Ol s, ol8ma 555 FFYF-VAYAD ey 3 ouien ()45 1 gheus (ot g3 (seuilso AL (A ulga

fsanal ol il po S0 (0 oS8 il ) 5 salis slad sl o5 S (A&l slga ol a sle B18a3 S 5e gulii
e-mail: mebrahimi@royaninstitute.org

s S

ladhe (Ljls 352y DLy 5 Ol gl Je dile Oy 51 Al Gblu )3 &5 endilie (ool slad s 1aniie
b i a o el oS 5 5lad s o 51 o 31 Alisen 151 4 2 5 i b oS s Ol gk
ool Sl G el ol sladhe shalls gamlis (Glagh cpl Sda kil e Lls 1) oS ses5k
s BM-MSCs il i3, 5 5130 . dil o wl b (slop s ad sbaatus 4 pled 5o Ol el e 5 S6 by S alu
(CD90, CD73, CD105 sV Oy 51 45 psm Sluly (slad sk . Likd 0315 S8 5 48 WJlu OB ains 51 UC-MSCs
a3 sadgle & oS W OULS 5 g 5 iy ls,s5 5 CD45 5 CD34 CD11b ol Ly Ol 5 CD44
Eb 03 Dl 5 et s s ges) o) B s Cote G-ty g gl Sladghe LS 0305 ples sl
b, sk 4 Quantitative RealTime PCR .bus 85U, 15l by, huy S8 il glackls o
o sladly cladly 38 13 eslizul 5,50 MRNA mhau ;5 NKx2.2 5 NKX6.1 GIUt2 (o puil Oy (oS
gl 08 Oy s s il LT pd sl G0 kiS U 5 lad s 4 5,55 BM-MSCs L sls 0L e
5 o sl 03 Ol Lsls oS5 1, aBl ples sWad g JS 51 ZAYV/0£0/0 5 1NO/ALY/S 5 4 C-dim 5
rl X sl OLS al il glad s 53 nled o g5 4 Comd 1) 20 Y0 Rl 2l OLL s 55 Glut2
PO Sags el g S aent Lo K md s 4 1) g el S S il Bl 4 Rl s Lid e
Al e o pedl oS ) 5 sl s 4 25,55 UC-MSC J b b aylis 55 BM-MSC (slad sl L5 315 OLES

Sbes Gl gl (slad shew « BBt candilhe (gulis (slad sla ()20l S (candil 3o (ol slad sl suads (851 9

A /BT e (Boadao A /F/VY sadlal milye o 44 /Y/Y - allie il

s


https://ijem.sbmu.ac.ir/article-1-1116-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

YAQ by slad sho 4 OU Ly ol 0 63Ly slad s 51 Lei bl

dbL(o.@j o gz s> Wl

o8 sl gl S IS Wl e wila ol
il Sless Jslas Ghss 4 anbs oless
ol sladshs Salad s ahasly 5o (guantio glaua o3,
Ay sladsl © TG leaTul Hae ) Fide cendille
G Yl byl sdas B € @R ohpa gl
sosl Y 0dle e llKes 5 ol pe slagua sy
YooV Jla Lo olKan 5 (i, F Sl u ol,Kea
9 48 wsad s, T YV Jle o oKes 5 s ol 5 T
Ao sladslo a4 Gase OIS Has3 a)lse (ol alad
Olsaiwl She candilhe gulis gladshe 51 gl gl
sladsle dun 3 pandilye golin gladsle wilsud
9 loler Alias lass, 4 Sl QU1 5 s {b sulis
Lad shos 0l il o 1510 1 ol aleses 0 58 5o culils
O psssie (o 28b (leaial Sae 5 OlBee 1)
sladsle b 5 Bl (Sasniel ple i a8 b
TN s s 0530l U3 ) e (B ase 59
il e ol gladsh 33se Ssm alsl O ow
S Sba Gea VM Jlu o Talan a3 Fide
oless @ln Sladl gl ladsla sl age pie
ok sladsla wd Joas (S5 5 Son sbagaleol
o pandiil e (gulis slad slo 4 e Uy gardil e
SHL s ladsle © s 5 sa s SHLL ol il
51 «S SEAA4 5 Nanog,Oct4 sl ls Load slew () oacul

Wl s ol gladsle godsy slagaala

M il e

WL OPEQPL SRV RT3 A R T
o peots oo ale 4 Sbay Soabu o)l
Sosll Soml Sy wos gu gloaiul slaghy,
@l rulio 520Sla Wiy o) Jladal (Al 5 g
b daslio Lo pandilye sobin sladsls Gass] cuns @
ANV P PEG IR PN
o6 Sbas 5l Flde gladsle ld bodasl, o
S S i cl B L o) o s e olallae
S, aadilie golis gladshe ¥ A Jlu 5o oS
b ol sladiens 4 wias 48 S 3L b 058505 U5 )
o) 5 b5 Ln s ol il 3505 AL (el pom
ol e edle Tl 1 G JAls 5 ol slakaas o
Ol&aa s Feng Gao 5 V-V Jlw Lo olLKaa 5 olasss

ii - Bone marrow mesenchymal stem cells (BM-MSCs)
iii -Umbilical cord mesenchymal stem cells(UC-MSCs)
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FAB10971-P R&D PE Anti Human-CD105
R7275 Dako FITC Anti Human-CD90
550257 BD PE Anti Human-CD73
550989 BD PE Anti Human-CD44
341071 BD PE/FITC AntiHuman-CD34/45
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554862 BD PE Anti Rat-CD11b

12018 SIGMA - Anti-human Insulin

CBL9%4 Chemicon - Anti-human C-Peptide
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ii- Umbilical cord mesenchymal stem cells (UC-MSCs)
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i- Minimum essential medium (MEM)
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Abstract

Introduction: Mesenchymal stem cells (MSCs) derived from bone marrow are multi potent cells
that have the capacity to trans-differentiate into a variety of cell types including insulin islet cells.
However the efficiency is low. The aim of this study is to explore the potential of Marrow and
Umbilical cord vein MSC to differentiate into functional islet like cells in vitro. Materials and
Methods: BM-MSCs and UC-MSCs were obtained from healthy donors and were cultured. MSCs
with high CD90, CD73, CD105, CD44 and very low CD34 and CD45 expression were differentiated
into Islet-like cells, under defined conditions. Insulin and c-peptide positive cells were evaluated
with immune-florescence and insulin release after glucose challenge was tested by ELISA. QRT-
PCR was done to detect expression of insulin, Glut2, Nkx6.1 and Nkx2.2 at mRNA level. Results:
Our results showed that only BM-MSC can be differentiated to insulin secreting cells. About
15.8%%2.6 and 13.5%5.5 of cells were positive for insulin and c-peptide, respectively. Our results
revealed that expression of Insulin and Glut2 upregulated 20 fold changes at mRNA level. However
they were not functional when treated by different concentration of glucose. Conclusion: Our
results showed that only Human BM-MSCs, compared to umbilical cord vein MSCs, are able to
differentiate into insulin producing cells in vitro.

Keywords: Bone marrow mesenchymal stem cells, Umbilical cord vein mesenchymal stem cells, Insulin
producing cells
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