[ Downloaded from bloodjournal.ir on 2026-02-01 ]

<&

L

(Y‘f—\‘~)/\‘\,te\a,l~:\/a,}.: wz.h}};ﬂ\.\‘.lo

S S Jslw 4 3lod 40 Hludl BB Wiy W 59 (cowmil 30 S S Jolw (Ul gd
55 ol gl (Jolw Wi & 4D 3

r . P . = | S ro, I, . .7
T w5 53l i e o Sl g o Al Ao S 00l5)

- EOEY

JM; ;@L

Jeily bl adlllae s ol ol gobiy G she Silldr g ol il S S SU
P S G b S lad d 4 Sl SU s )y (el 53k sad e sl
SIS o 5 o B ol

by 59080

SLS iy iy (oetilzn g3k slad s 3 S pled WIS 00 (228 8 5 o plowil addlas
o g g 03] (0 S il gdial (J sk Sl D or 2l i) ek O Gl il glad e (L
A E B 350 e el S 5 5SS

lbast

al pled gadshe b S sdalin gy L 4 KO Sos b 5l ple cou gad e K3 o8
a0l s oo sdl Ol gy S o s 5 3] S 15 4m 5 0390 (2 5 (il gkl D 4y 08
25 A 1y 558 0e slad g 53 0355I D)5 rea cind deul K52 55 K5 iz b 0 St
S are

B 53 4 (Sl B iy g il ol Gad g 45 05 5w Ol g s andllas il )
sosle ) K 0l 4 5 S sl Jshe Cdr 5 dnl ples oS glad g 4 AR LST
AL e eslial BB pl 5l el g8 slad g (63 Shes Coale ol g il

2 il gkl (S ks ¢ gl 7o (g3 (ad P (U Ay Sl (g 2ol sl Cals’

AN 2l s sl
MNVA : Gode 2ol

oLzl S (5315 ol psle oS3 = (65 s Al iyl (g il )

oLiile S (53l olils o gl aaSliils 5Lils - e SUTPRD Y

Olws S Sy p ke ol&ils S 5 3,18 Dliios 55 500 o SUTPRD (g gomtils

e Gt = Ol S (Sa o e oKils JiSTs0 5 Jsho psle Slido S0 5 AS 5 5518 Sl S e L2l o e SUTPRD (s jes il 3e ¥
SEAVY-\ TS

Yf


https://bloodjournal.ir/article-1-381-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

/\a\_)Lg_jn\ B‘)LQ-\.:’ A% 092

<

oA 2ol Gaies nl g d Oley U S glad ke
Ly Loy eeetilie ool Glad she pol> aallas 5 s
L obs; B 5 el Ll gaS sladsher 4 Slasl L
S Sl 5 ot s 5o 2lasol Sl el
RS ol sl Sl s ad sl LUl 5l i al
2led Gladsbe a8 Coale Aol g S, Olye o

A o3lizal anl

k2 g, 9 alge
bl s penilie (oL (slad sl (s S led 5 IS
bl G

calae ol g3 o CP)'\ allas ol
J 5has Ll Gl s s el e (ool slad sk
Sygme 03 o Al Lol ol Caale 5 0dd (g3lulir
S0 Gl s o H b w .(\~)MJ§)1J§ oslaze
35 5 S5 gm ol sl= HBSS 5L 53 et Wgme o3
Jie bl a4 Ol ylos 3l 38 ol a0 F gles
G0 3l g 5 A s GU L el SOl s
o3 S s des 5 p > Slgl s D3 4 LIS o i
3,8 Sl e ys YV slos s aids Yo e 4y Gy
s 0o an SdS la e o Ly b esls 13
gl S s s Sl el ol slad sk
CiS b 5y el gl sl (VD)L S
(S S FBS 517100 s> (5S.5) DMEM-LG
bFGF I Y+ ng/ml 5 (= ;1 -LaS) EGF 311\ +ng/ml
120 (5 5mmn) oyl a pieadl S s (sl -LS)
4o 5 IV s Cmgby (S AenST (63 T0 dga
CiS Ja s A 4SO (LS Sl am jn YV oyl >
LAl Gl o s o LSS celu YA a ad sl
Sy by pendilie g3l adshes 53 suS LS
ain ¥ e lade e o ST, s SOl Gl
o3ls yiidg Al Hlex Gy b s ad e s S sl
¢S5 Oty 31 g 5 LS enls S 355 b L ol
win g3 gl S 15l Cou Ve spde a0 Lol
Fls gnled e U jles oo Lad o s
(/0 am) O35l S5 ¢ (£)0) FBS (s 5L~ DMEM-LG

Yo

i

Sl b plad o ¢ pontilie 3l slad s
g glad s S05e 5l 58 a4 i Oly 5 VU (6 35
Lyl 5 oo a3l amas ) ()il e ke
(s W b plad o e 4 530 e U
(Y=F) iz o351 5 a3 55

Sladsn S3lulr 4y Gisn IS 5 siles; T,
sy Laol 5 eds Ll dyys sl 51 el e (3l
awslie ;3.0 F)sls plas Slaal 5 oo slad s
o g Ol il e padilpe ol slad o
S s (el o3l Sl Ladsw ol g5kl
Shacaws ol nlad @b b Oea 5 5 sblS anllas
Oliizes 3l oy, S ol dsls S8 5,50 1y bad sl
S do s entilpe (93l Glad ke el 4y 33 5s
et 5 St Sl (axr glad s 4 SL
5o Q\)S&A)LSWMH.(/\)J_;J{‘JK
ol Cmle b 5 5 S slad sl (g5luli
el ol 4 LB Lad o -pl 45 Wsls Ol a0l
Bmi-1 NNucleostemin Nanog Oct-4 ,_L5 ¢;lu;Ls =
ol 6,505 adllas b s Lol .(A)ail e Sox-9
2la05 JUsl g ol ol dad gl ol 45 sl
() 4)d 55 o o gme BDNF 5 GFP 05 oa

(sl gbad e Jll 5 caw Sloys slaasadlas s
Sl il e (B laolE ) 5l S Olse 4 AS
et ool gladsho 5l Al S slad sk s
Lol s g s wtr G 03550 ol 4 5L
sladslw a5 gl ol b s 4zl
AS g slas ,Sles 5l S5 Al e 50wl LS
ol el Oy Ol 3 035T 5 055551 315 Bl
25 5o N St & by e (S Jshe 5 Slas
O ANAsb e OF sbish o 5 S slalis )
S 4S el S 045l S e S il s
3 eslial 55 (6AS 5 Shas o)y S SS
S Sladsh bl 5035 o o ol (nl S
2l LUls a5 ols of 51.0Y=IV)ss S e Gl
s OLdl L s s eiilie ol slad e


https://bloodjournal.ir/article-1-381-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

OLes 5 S5, osl

S Glad b 4 perlye ool slad b L

it ol s UUE 4SOl ands VO e 4 il
bi.‘«'.:l.@.v)@»_%)ffbu‘ aiss \» e 4 030 03 uTL
)‘Aw)ﬁ))ﬁudpcgpj&)\ebm‘

R ail
S onlsliel Sl

b)j_ﬂ Hesz L;jl_,w b.}) ).} ICG A_JJ_> Q‘J_:.d ‘JJJ‘
6l pled glad e &8 Il 305 Cute (g5l K
o=l oSl Ll an S IS 4 e J 1S Olge a oS
(S led 0593 plast 31 e Ll 0L (50l ST Sl 68
e S5 65l onl S sk 51 (6l
() J.i.i).,\jsbol.ij

Sheslimul bl 5l ol 4S8 slad g 5 Shee o IS
(ACICEF I3 sz 3550 i S plemstis) 550155 g
) et del K30 el Gob ) 05558 053
(o J28) B s gd gl i Comms O gomn (DF) 13
HepG2 :cwwl; Cow Ostw aBl nled sadghe 1 Sl 05w

(ks J28)

omesl Sl G sl i (5500l T
Gk el e ladshe 53 el Sl 0L
Slad b 5l ey S ay o b5 sal i
S s S eslin ol Cote J S Olge 4y HepG2
LS il O Sy S Lo e
35m mbe] 4t 035 e s I3 45 (G iy 5l

<Y+ ng/ml) bFGF (L& —wc Y+ ng/ml) EGF (LaX—ws
L (HGF) £ iy 558 5 (L&) ITS (LS
$lm bd s jles . S 51 3 (R&D) 0+ ng/mlcLle
S sl pl bl anlsl 3T oy ss i o33 wxda 5>
L (ol - M ot 51 5 HGF (sl o
CiS b 2y a5 s S eslisd O ng/ml cLale

b S e LSS 5, Y s d sk

CG )y S ol sil ik

S 2 Al Gl s nles o3 pledl Bl e
L GuSDICG (sl oiS Lams 51,8 (pilems s
Side o bl gl a5 655k 4 As eslaad Y mg/ml clale
S e 55l S Sl a3 YV sles 53 435 VO
(PBS L LU aw ad b 0 JLis 4 bds 4SSl Se
L a0l 53 1CG sk o 5 a8 S 513 sdand 5 ) 5o
I3 o 3o o sSae Sy S S sl
(OV)es 3

AP )i ol g o] b
Aille Bl st bl o) 55 pladl 51 e ad sk
S s Gl aads Yo e 4y SUI gles 55 Y
S ez 10/ sl Jsloee o 55 (05 S 5 s al 0
483> Y0 e 4 gy g Sl e TN 5 XN s S
el e ad sl (ol ST L 05l SN BT glas s
Lad b 05l s s 1238 5 5 50 (i R&D)
i L Gy S FITC L 85555 456 3k ST L
o35 4 5 b PBS law g lad sk ilises >l e 5o
e J SOL ) 4S HepG2 e o5, il
o3liiul 3550 St J RS Ol gie 4 05 0k 4 Sl
Sheslinal b bad e VU Jorlye pladl 51 g 235 13
S 13 aalllae 3 g0 iy 5 s S S

APAS )ieds o] g (S50l

bongﬂ’Jdud}l_w Ll 69> (’L“'?‘J‘U'"_l
A SOl aads O e w0 ) il denl S

dﬁw@jon eb‘bwaﬁjﬁb uTLLﬁJ}LwW


https://bloodjournal.ir/article-1-381-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

/\oﬁ)\.g.gg\ G)LQ-\.: ;\/4)‘5.:

<

e 54 S plol b b s cnl ool Sl gal
N OS5l A5 5 0t edle &S el jakia LSS
Ol BBy 5l ks slad s 2l sl w51 Ko
s S nl s (0 )l GBU s s 0l
Wl 50T Sl Ol gl jre b aslis [ bad sk
30 L e (Jslw glses; 5 (S sAS slad s
OLLS ol ploil laanlllas 5 (5550 5 0350 VL 2L
31 e slaes, 3 S ples Gl 0pST oS das e
ol ool slad s ador 51 ol slad sk
Sladsh o oo 5 Gl O Ol panal e 5l Gl
4S ol 01 5108l 435 plnil o 3l
38 el s s Sl S Grie pendile lad sk
Sl S I 4 by e s ol slad sho L sl
iz A4S glad v 4 ad sl ol LULS L))
s Sace ool slad g Sl adlae pl s col s
03l eslei ) S pled Gl o dodr e Ol g
D35S e 5 a1 Ol Al oDl S5l anllla
ol Shes caale (b 5l ol S glad gl s
s s Laol LUlg aob lestial U 5o Wad she
Al S lestl sk
Oy 5 el S 0501 S S sty
s i Lol 5 035 o 2 555 03le
sl Al s e Bl 5 Ol 1S slad sk
Wy 4y O Sl UL 5l 5 03y Cpenl L
S e RS s G Olss s glad
G oA (V)3 52 e sl 4S5 Shee 25
23 &S ey wly b U e L 5 ICG
g dilodd wBly s US ladshe JIA 5L lis
S Ay Bl o 4 10N OY)5 S
O amie Ja b (SO 0l ol ediasdlix! Az b
O S edd et |t Lol il 0 slad sk
“VP)a b e Ol 55 4S5 sre lad s 5 Azs
ladlas sl L Yo oA b s 5L 5 bl (YY
oS bl sk e 51 0T sl G S
e 3l slad s Ol Gl s sad sl 5o
s sl 5, dCG (55l G,y a8 Lsls OLis g o g

Yy

S| Cie 5S4 gel aline S (g55b 4 s S daline
Ol e STy i sl 5 sm0) (500155 4 a5k

(Y Ji..i).,\s.a\z

S sh 53 o g 55 ol ol G b 31 e sl DLy 1Y IS
wbyeB s A polar ud wub 4l pls sldsle 5 HepG2
IS gladghe 4 by oD 5 C pslar 5 il ples slad b
9 Sl el G e gt L 0 HEpG2 oot
OLid Cnl 18 50 O w1y pobal Oled Conly Covw 05w

RS 0

ool S (S50l i o 1 5SS 005 et
o 3 3l S (5l S0, ol Sl Jol s
Vo Cnid8 5l e o 4l pled gladjhe 55 05,08
Sladslu 4 (K )ind dhows 05,5 Bl| 31 aids
Sos i gl cpl il ples glad sho 5 e J 28
Gladslu ;s aS conl J s opl 5ol 55 Slee
A el L2Sy e anls e

i
Ol @ Ol ppnal she opiis 5l oany a5 5l ax S
B3 el 5 ML ool slad sl mie o S
o 3 LAl Sl ol Sl Ll el 0l 4 S
Sl S aS Wledd (giluldr saniilie (ool slad sl
sladsle glilas Tl (WAl GL ay &y Wol


https://bloodjournal.ir/article-1-381-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

UL 5 s, osl

$AS sbdshe 4 orilie ool gladsbe 5led

5 05558 s a0l s suS il i Al g
2l 5 o8 15 addlas 3y5e e sdl 5 0L 58
i S alan ol gl 1 e i b bl ol
o 5 ol Ol 8 pileesal Sk Dl

s st en A shaaell L 05,508

& ol ddai

Cb 8w Ol 5 o ol andllae laasl 5l e O
S Ay eiilpe ol Gladshe ST il
o el 4 L cnle bl Ll b o Ol
S iz ;s G, b 5l s e 508 glad s
Sz Ol s esle ha, S lpe 4 S il s
b Ll 5l ol glad b doS oale A
A2l o

ilayid § ylund

el_.Z.JLd; 6)\) E) QL:M.;JS Lé';ﬂ (SJJ.Q 6@5&'@\3 quﬂ
92 U‘l\ Wﬁﬂ C,\J}Lva 09> )\ d?ij.b S L fbu‘
PRI I ERT oLl

YA

SAS sladsw jape i cgr cule LS L
2GS plad S gl Ol .0k o (53 Shas
Sladsn Koo slaparls Ol ules Covd gladshe
e 53,5 Al s e 8 b el e S
O S Do dos Gk Sl L L ICG slad S
S El s 1 Lad b nl aS dadl 5 5 035 L
i YalS (535058550 i 51 oS gl sS4 S s,
L 035 LGS s 4 5 oo Oljae 2L slad sl
Sy S Sl el L e iy 6 5
(63 S b abed I sy jeseis JB a5l
a5 o ICG sladsho o 55 ol Kb b0l s
b G5 S lemsd) e S O 15
3 Ll Lk e S slad sl s Sas oLl g
S ol S 4l glad e 5 Lsls OLES 55 0L
i 38 aS J s Oldl e ool slad s b
S sladsw sa e —olasl gla Sk ol
o ol g L8 55 VL Ol g il s
osdhe caadllas ool s (V) )daas o S sl s
(S sl G s Laddw LUy L)


https://bloodjournal.ir/article-1-381-fa.html

<

Mol ) e Voo

References :
1- Tocci A, Forte L. Mesenchymal stem cells: use and
perspectives. Hematol J 2003; 4(2): 92-6.
2-  Minguell JJ, Erices A, Conget P. Mesenchymal stem
cells. Exp Biol Med (Maywood) 2001; 226(6): 507-20.
3- Sanchez-Ramos JR. Neural cells derived from adult removal. Hepatology 1996; 23(1): 137-44.
bone marrow and umbilical cord blood. J Neurosci Res 17- Yamada T, Yoshikawa M, Kanda S, Kato Y, Nakajima
2002; 699(6): 880-93. Y, Ishizaka S, et al. In Vitro Differentiation of
4- Lee OK, Kuo TK, Chen WM, Lee KD, Hsieh SL, Chen Embryonic Stem Cells into Hepatocyte-Like Cells

16- Shinohara H, Tanaka A, Kitai T, Yanabu N, Inomoto
T, Satoh S, et al. Direct measurement of hepatic
indocyanine green clearance with near-infrared
spectroscopy: separate evaluation of uptake and

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

TH. Isolation of multipotent mesenchymal stem cells
from umbilical cord blood. Blood 2004; 103(5): 1669-
75.

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(1): 105-10.
Covas DT, Siufi JL, Silva AR, Orellana MD. Isolation
and culture of umbilical vein mesenchymal stem cells.
Braz J Med Biol Res 2003; 36(9): 1179-83.

Panepucci RA, Siufi JL, Silva WA Jr, Proto-Siquiera
R, Neder L, Orellana M, et al. Comparison of gene
expression of umbilical cord vein and bone marrow-
derived mesenchymal stem cells. Stem Cells 2004;
22(7): 1263-78.

Kadivar M, Khatami S, Mortazavi Y, Taghikhani M,
Shokrgozar MA. Multilineage differentiation activity
by the human umbilical vein-derived mesenchymal
stem cells. Iranian Biomedical Journal 2006; 10(4):
175-84.

Jafari A, Fathi F, Mowla SJ, Gheisari Y. Expression of
self renewal genes: Oct-4, Sox-2, Nanog,
Nucleostemin, Bmi-1, Sox-9 of human umbilical cord
vein mesenchymal stem cell. Sci J Iran Blood Transfus
Org 2008; 4(4): 275-86.

Kermani AJ, Fathi F, Mowla SJ. Characterization and
genetic manipulation of human umbilical cord vein
mesenchymal stem cells: potential application in cell-
based gene therapy. Rejuvenation Res 2008; 11(2):
379-86.

Meier PJ, Eckhardt U, Schroeder A, Hagenbuch B,
Stieger B. Substrate specificity of sinusoidal bile acid
and organic anion uptake systems in rat and human
liver. Hepatology 1997; 26(6): 1667-77.

Miiller M, Jansen PL. The secretory function of the
liver: new aspects of hepatobiliary transport. J Hepatol
1998; 28(2): 344-54.

Branch RA. Drugs as indicators of hepatic function.
Hepatology 1982; 2(1): 97-105.

Berk PD, Stremmel W. Hepatocellular uptake of
organic anions. Prog Liver Dis 1986; 8: 125-44.

Meijer DK, Weert B, Vermeer GA. Pharmacokinetics
of biliary excretion in man. VI. Indocyanine green. Eur
J Clin Pharmacol 1988; 35(3): 295-303.

Identified by Cellular Uptake of Indocyanine Green.
Stem Cells 2002; 20(2): 146-54.

Friedenstein AJ, Deriglasova UF, Kulagina NN,
Panasuk AF, Rudakowa SF, Luri4 EA, et al. Precursors
for fibroblast in different populations of hematopoietic
cells as detected by the in vitro colony assay method.
Exp Hematol 1974; 2(2): 83-92.

Lee KD, Kuo TK, Whang-Peng J, Chung YF, Lin CT,
Chou SH, et al. In vitro hepatic differentiation of
human mesenchymal stem cells. Hepatology 2004;
40(6): 1275-84.

Hong SH, Gang EJ, Jeong JA, Ahn C, Hwang SH,
Yang IH, et al. In vitro differentiation of human
umbilical cord blood-derived mesenchymal stem cells
into hepatocyte-like cells. Biochem Biophys Res
Commun 2005; 330(4): 1153-61.

Baharvand H, Hashemi SM, Kazemi Ashtiani S,
Farrokhi A. Differentiation of human embryonic stem
cells into hepatocytes in 2D and 3D culture systems in
vitro. Int J Dev Biol 2006; 50(7): 645-52.
Kullak-Ublick GA, Hagenbuch B, Stieger B, Wolkoff
AW, Meier PJ. Functional characterization of the
basolateral rat liver organic anion transporting
polypeptide. Hepatology 1994; 20(2): 411-6.
Jacquemin E, Hagenbuch B, Stieger B, Wolkoff AW,
Meier PJ. Expression cloning of a rat liver Na(+)-
independent organic anion transporter. Proc Natl Acad
Sci U S A 1994; 91(1): 133-7.

Kullak-Ublick GA, Hagenbuch B, Stieger B,
Schteingart CD, Hofmann AF, Wolkoff AW, et al.
Molecular and functional characterization of an organic
anion transporting polypeptide cloned from human
liver. Gastroenterology 1995; 109(4): 1274-82.

Noé B, Hagenbuch B, Stieger B, Meier PJ. Isolation of
a multispecific organic anion and cardiac glycoside
transporter from rat brain. Proc Natl Acad Sci U S A
1997; 94(19): 10346-50.

Abe T, Kakyo M, Sakagami H, Tokui T, Nishio T,
Tanemoto M, et al. Molecular characterization and
tissue distribution of a new organic anion transporter
subtype (oatp3) that transports thyroid hormones and
taurocholate and comparison with oatp2. J Biol Chem
1998; 273(35): 22395-401.


javascript:AL_get\(this,%20'jour',%20'Exp%20Biol%20Med%20\(Maywood\).'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20OK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuo%20TK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20WM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20KD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hsieh%20SL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20TH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20TH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kermani%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fathi%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mowla%20SJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meier%20PJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eckhardt%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schroeder%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hagenbuch%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stieger%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Hepatology.'\);
javascript:AL_get\(this,%20'jour',%20'Prog%20Liver%20Dis.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Clin%20Pharmacol.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Clin%20Pharmacol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shinohara%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kitai%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yanabu%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Inomoto%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Inomoto%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Satoh%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Hepatology.'\);
javascript:AL_get\(this,%20'jour',%20'Biochem%20Biophys%20Res%20Commun.'\);
javascript:AL_get\(this,%20'jour',%20'Biochem%20Biophys%20Res%20Commun.'\);
javascript:AL_get\(this,%20'jour',%20'Int%20J%20Dev%20Biol.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Biol%20Chem.'\);
https://bloodjournal.ir/article-1-381-fa.html

e 5 Bgiy oslsl GAS bad s 4 enilze ool bd sl ples

[ Downloaded from bloodjournal.ir on 2026-02-01 ]

Original Article

Invitro differentiation of human umbilical vein mesenchymal
stem cells into hepatocyte-like cells identified by cellular uptake of
indocyanine green

Raufi A.L, Amini A.l, Azadbakht M.}, Aboozari M.2, Fathi F.3

The Faculty of Sciences, Razi University, Kermanshah, Iran

2Kurdistan Digestive Research Center, Faculty of Medicine, Kurdistan University of Medical Sciences, Sanandaj,
Iran

®Kurdistan Center for Cellular and Molecular Research, Faculty of Medicine, Kurdistan University of Medical
Sciences, Sanandaj, Iran

Abstract

Background and Objectives

Umbilical cord is one of the major sources of mesenchymal stem cells. In this study, the
differentiative potential of human umbilical vein mesenchymal stem cells into hepatocyte-like
cells has been investigated by cellular uptake of indocyanine green.

Materials and Methods

Human umbilical vein mesenchymal stem cells (UVMSCs) were incubated for 2 weeks in the
medium containing hepatocyte growth factor; they were also treated with the medium
containing oncostatin M for another 2 weeks. The differentiated cells were analyzed by uptake
of indocyanine green (ICG), immunofluorescence analysis, and periodic acid-Schiff (PAS)
staining.

Results

The differentiating cells showed transition from bipolar fibroblast-like morphology to round or
oval shape. Cellular uptake of ICG was detected in differentiated cells. Glycogen storage was
determined by PAS staining in differentiated cells which were immunoreactive to albumin.

Conclusions

Based on these observations, we can conclude that UVMSCs are able to differentiate into
hepatocyte-like cells in vitro and ICG-staining is a useful marker to identify differentiated
hepatocytes from human umbilical vein mesenchymal stem cells.
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