[ Downloaded from bloodjournal.ir on 2025-12-04 ]

<&

KL ol
QI

Folad ¥ ooygs AF Olls

ld g 3900 33 M2-10B4 JFgb 03315085 b SlbJ gl G35 b G5 il
Sowg s 5l 80 4 BT plod 3 wiigig g o

:,.flo:—L.v JN,’Q/JLYJ_;;Z—@J ‘fx-b"éd'du a.a;a,rf.:

Oy

Sd g 4l

Oldlas ‘5‘}3 MHC “ 42....3‘_9 ‘_gl.&g)}&bi JJ‘-\J K) .\L;} }:i'ﬁ ode “ 63,) 4.....:5 JL«Q}& 6:\._3.'..3 ‘_;\AJJL.«
(ol slad sl }lL«SJaJ:.iSrAr.:M,.»J'I oslil Coie Ol J1 4 a9 b e Jowwln K g slen
4.....35 6.‘.\:.'\4. dhd}l‘a ﬁw 6‘,3 Cﬁ'&ﬁ.‘-’ﬂ)‘ e|}a.h “ M2-10B4 J‘,-Lw 15 }‘ B W el ‘_3.:396 gﬂ‘ P
b oslaial 63y

boyig 9 o0

NAG) cilisee Lol gm o 5 K 5 oslial b 5 3 S I 0, V0 Akl gl ge 53,5 awS
B 3k s & L0/t Y EDTA ()03 10/Y0 cpmm 5 b 5 10/ 3U5MS r‘-}ﬂ 5 (WG 4 G
- Slp dg odd BB pmlogio b BOI (65500 Cllad a5 M2-10B4 o3, slad g I uww . LLS
5 B3 sl VUM 5 gl Jghu ,SU 0N/ (ol uiS ases & 5 A o3liwl 2
ad s pled 5 A, aks S S8 3l dn a5 I0eK CO, dapys 0 LS 5 35 Slu s ¥V s
W3S S iy Sl K g Ml aes Jame 3 S ovi o)

b4l

S My oemga )l ol ks Al AL ET  Ad, pa Jeke 03y pl 6050 D P
A el (6 ity (gl 835 b Sate cpdi e S ghuy 3 g 45 D)0 BIAL lams 4 o
e

om0l Bamaogn 05 = S8 4 5 Ol gl he plog il slad g Jo OLdy Y LRSI L Ol g 0
ploml 4l sl b sl (e 055 55 e Gl 4 S ca0s] S 4 s A 035 (6 Ak A
RSO IS WS L P2

SS9, d g nled ¢ s Rl 03,5 anS slad e sl Sleds”

AR/ T 2 il sl
AVEITD & ok fle

VIV s Badis — opide o 5 o800 HLiils — b i 5 ol COL PAD 155 3o )
e a5 ol — (5 les | i ls Y
st S 5 o8 = (65 ) 5les PD —Y

\al


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

be(@j\f'él.p 0330 ;S5

M2-10B4 Jsh o3, Loy ancS sladshe L5:..:5(,.&

EPO 03,5 wlal a5 sl 0lis Kos Sldllas pimeen
e Sl Sledd o) gbbanS 4 o
Sladdu sl bl el i VIO-AD 53,
S oS sbannd ez Il 5 sl gdds )
sladshw as das o Olis baasl ol (V) 553
EPO 5 s oo 2wl BPO o5 e (352
Fob adsl Jle sl Sl 5580 S Ol ey
LS o Jes adsl glac s 5

YS-HSC ladshe 25 5 oS Ol & ar g5 L
S slaes; glsil & Lol b «Sepl 5 Invitro s
2 255 Gl adlas 0,5 e Dpe S
S0 s Sl sl LT Rl S
NV A) 35l e ol 3

) WRgug, § alge
3155 sl adel> gla e 03,5) Cwsan 55 btea
SO Cdts S &y goods 03be gl e NMRI
e Sl § 5 Sl sy e LS s
S 3 gs 5l esle (sla hge A Sy e o Sl
WJlSls S by sla e s Las )y 5 O3l
A s (Sl jis 55,) adal> sla ige Olsew
el Loaas 555 0 del gla ge il a8 S
JSI L SIS Ol g gy s S 23S 53 S 6 g
5 (S iy o il dloe sty 5 0k poad UV
obls V‘i‘; J=s OB b s esls 5 5 Blaw oo,
5 edkd ey Glagld o bl oy s (B Lo sd
CiS bpoes (G5l Bl Ve O SLSG Sy
"FBS) 5LS o A3 0 (sl (L) *RPMI
O 5wy Sm a5 eslanal s esls JLa! (o
553 Shens amS Jold sl i omly 505 L

SLanS o LS W 0y 5 v 2o glacdl,

1- Primitive erythroblasts

2- Yolk Sac- Hematopoietic Stem Cell (YS-HSC)
3- Molecular Histocompatibility Complex

4- National Medical Research Institue

5- Rouswell Park Memorial Institue

6- Fetal Bovin Serum

\4

A
sladsboe sl g 5l b S5 ele sl 5ETL
Doy 3y 0335 S il o 515 0Ly 2ol 5 S
Boas Ladybo ol a8 o Lie Jast 3>
SN I 5 S5 a8 dimn gl sl slacdls 2l
b sss slasios 5 L5 o IS5 Goe [ 5 00

) S e Laim

53 sereSle b i 5L sl ey 4SS Rl
L 68y Sldlas . (V) L odalie V40 ans Ji\)\
SRSk 53 605 5 S Sy S Sl esliza
el 0t sl Ol 5 o ge 51 Oy
XX 0)

S =l e Ll ol ol 0 5SS e
Od ol LS5 036 B 25l adshe (pl en 3 anS
() Ll e

T35 aeS SLadyt 3l b she o st
slaos ol 55, pde 5 VL 5SS 08l el Ole
3333 W s 65 La05 5T 4 el
YS-HSC 55 Julod syt 8l oslize ol
Invitro ;s Ladslo ol 5led 5 ad, SGls 39
Invivo ;s Jslo s glaes,y o 55 R R
ol oo 0lsen bl a4 53k Sad shor ol JUis
i bl g e S a8 a3l e Sl el
Sbze Joh 83,5 pa sl 35 o e slad Sl
A) el

Aty eSS A DU w Ol phe 3 Fes )l
5 =55 Lgs & EPO .ol axsly (EPO) (509 5
So s 1y bl gl vy ol gbsle i e
= am sl it ol slaslv e gli 4l 4 e
Q) &S o dzS

S 0355 dmeS S ol 3 EPO A& J e
S sl Sldlae ol skile 3L oy LB & s
S OV g il§ A e gla i oS by ol a2l
S S0 S EPO 05,5 alal clipd o 03l &S
Pl a8 das o 0L S opl 5 o IS sen
() 5,0 K2y EPO & o5


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

\"o)Low'i: Al 0,93 «AY uL“w.JU

<

S Sl ol Sl on ol s
Sy e e o Sy S L e 0l L
COp doy3 O i 5315 Sl ey TV, 5L STl s
be SO, o a5 b lame (g5 25 S 15
LSS e s

C rmlesin 31 La0T (5 e odlad i3 5 )
=30 e a5 Sl e oS 5 b s il eslid
Orele gioe SV pgiml Sl ol Y 4 dad sl
53 (G 0 45 LK 2S5 51 5 'PBS 45 &) C
et iS5 FBS 4,5 0 (sl ls DMEM L
a3 YV LSSl s colu Y- Cus ao Lac ks
T3des yined S Y 51 e s esls )3 518 sla
Gde Y B as (o) pa8 JelS e Loy slaals
lad sl Ul gl T olanty 5 AT Cowsey Jb L8
A5 o3l Lol (55,51 035 4nnsS

S 035 S5 m 03, dmeS Slpd P ST
M2-10B4

3 03,55 dmeS Jb Slia Ve sl ISl 6l
2 4 FBS u_s,s Yo (lyls DMEM Lyse 2 La
M2-10B4 sii JLss o Jshu 03, (53l ook Sals
Ll

5 (LK °SCF) (o5l Jshu 5556 Orng/ml s
SOl s 5 ceiS Wl of 4 (LK) EPO \U/mI
s K COy o3 O HLid 5 3l S sl a3 YV
dny S €2l 55 EPO O J 58 05 8 G LIS ol o
Lds ey Ladghe plad 5 dy ais & 28 3
3o (i Sl S5 3l A8 plil S o
2lsS o Sl el SIS lad sk 5 oy
Olely o=l Soom 030 aeS Slad s (35 )
Jz;jtru_oi 3L 5 EPO (glyls o35 53 5 A eslizad
LA anslie S

1- Modified Eagle medium

2- Dulbecco's Modified Minimal Essential Medium
3- Phosphate Buffer Solution

4- Feeder

5- Stem Cell Factor

Vo

RPMI MJJ )L{Y’—O) L s LAJ:,;- )\ 63,
4 03, slaa S 5 Lo aws FBS ws 5 0 s>
e FBS 0,3 Yo (slyls 'MEM Lass (55> ool

RE TR

03, deS sad s (g5luldr 29

Sl O i o) slaans bl Sl 6l
g - anlal askad DMEM daes 55 oy aboses
VWG of 5l ey 5 WG VAG b ke Lol gon o laow s
U

Loys /) ﬁjjﬁ ol 4 STa ST 63,5 laansS
00 Celu S e w FBS s )5 Yo ol jen 4 5US
Cladsba SIS ol L oS s 4 STl 318 sl ax s YV
el s 035 daS ST

YO e 53l 03,5 anS glad e (gl (gl
das A edlael DMEM s EDTA sy +/0Y 5 Aoy
St Sl e300 e 3 aids Ve Sdeas ad e O )
> Ladsbs G b s D3 20y mle s LS
ailow s FBS s )3 Yo (5l,ls DMEM 63U Lo se
s 5 b § Sy LOT 51 Jole aoled 5 L
ol iy 03,55 4 355 sad g IS

J}l—w 03) ($9) = abJ}A_sz‘_;\_bdjl_ugL_&S
M2-10B4

5 Gt ey il sladshe M2-10B4 5l o5,
L g o)Ll L as e s Ol el e
5 Mot mb Ladsw cpl e b s 05 55
sladsbo s W5 | olast gla) 55U Ll 5 s
A6 4 S 4S5 G-CSF 4 IL-3 M2-10B4
LS 05 1 5le = slad she adsl pled 5 5106
S 03, opl rmen daas il il LT (6 iS5 o,
SIsb glacis sl sl sl cbde pls
Ik SO 3 ad sl ol 018 o i o
e agd Ol 52l gzl
DMEM Lo ;=) ha ) 55 Jshu 5l50 00 slass
Sl (A oy Saals a3 FBS awys ) sl


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

QIJK&A;Q.P@LA 0330 ;S5

M2-10B4 ol 63, L 03,5 4SS slad sl SESer

Ol Y ol o 00,5 Ll glad sl
e ey Sladshe 5 A3 ag pdis S5l S5
03,3 4SS slad s el sy OLES 45 LUl sdalin
Ll (s sl 85 4

e o33 JUSl 6355 4S sladsha 5l sles O K2
s e 0L [, M2-10B4 oLty 4 55, 5

S92 ok osls Jlas! a:J}A....:S‘_sLAJ_,LaJ" @L&J R JS..%
xYer adgl olef b Gaw 55,) M2-10B4 oLy oY

cab‘)‘)ﬂ\_.«.:s‘_sudjl_w J_.;))‘L_EH_W.;LZ.A\‘ L}g_‘:'
SLé 2 5EPO (sl Lo 55 0Ly Y 0pl 5,5
MJL;GQL;J@;SE,JJJJJ‘JQT

4.‘1&6})}3 B“O}‘)@SBJJ}MS&‘AJJ&M 4..«.1&# :"JSJ
&:«-0-«') A:Jk:-é BLIE] (\;.a‘) S ))‘,u.d? BL) M2'1OB4 ()Lw-wd.: ‘_'
PR A?!_,“'dmf)k\erjlga’}JJEpo (s;...?'-

va

(S So plamil 2,
FBS o3 Yr 05 S bolses 51 oIS o s
Gz 1) ST Ao y3 ¥e s DMEM s Ao ys ¥
sladsle by ols DMEM Lo Ao s Foo el

b i G S o e Ao 3 sy s
OS5l sy sla, 956 5 4, (Condition medium)
Slddeas SCF frng/ml Llode 4y (WKW dIL-3) Y
> EPO \ U/ml 5 0+ng/ml

Soalr am g ok bl oa L SIS slpe ol
VSl e ol e LU Jie glal YY b
B A e
33,8 Bl ax 5TV LSSl s 55,V ol 4 ook
A esls 51 3CO; dw s ¥ L2S

S S50 b Sl K

la IS (sa) = i3 V0 Do 4 |y i K5
S it O gy Ddoo ol 51 ey 5 4y Sy 0553
;.)T o3 0 (Jslie o3 00 o> Jpdos oK,
as 6l Of 4 Aoy ¥ 6581 OF 2 e ) 5 Jade
Ol ol Sl dm s il 5 aids Yo Sdews
0> sl gla IS Ulgear T L (sloyed sla IS
L an S L
il
Oty ¥ (59,5 02,55 4mS Sdghw €25 o
M2-10B4 _J jhw &5,

RS ez Sl 2 M2-10B4 DLty oY )
S22~ EPO il 5 (sdds sl 8550 02,5 anS slad sk
0335 S Sad sl S ol gl ot eslizal L ol
g 5 0did JUsb i M2-10BA. Jsl 53, 5555
031> St EPOUIMI il 5 e cla, ,Ss
Al esls S I EPO Wl oy S S o (LS

LA aglie oo Loy S 55 opl SES 55, opezis o
s e ey ol G sk S A s
EPO (g5l Lae jo andl il o S5 5 LS 0 A
Dy ah S Oy g0 (6 g Ay EPO BB laes 4 i


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

fa)l.q..i Al 059 AY ul.“qu

<

3 ok dls p sk (5552 p 7 Sl K5 0SS
)Vevs adglh ples8 5 LV, 55 delr des laous gla S

i
LT 53 S as 5 EPOL S ey ol L
S8 Sl st sl ey a6 aS slad s
53> M2-10B4 Ol i oY (555 2 0205 4nS slad sk
St e 235l 5 ol EPO L 5
Sde Vb glacis s sl Slel s slad e ple
sl S s atis 31y (1Y) ol a8 lSy
3 o= 3 Ladslw 5 Olkady oYl besy) anS
e 3 TS e (IS e (EPO L2
Sl 534S b edalie 5 A plouil py 5 Gl
Kl it e s slad b 5 S sliss EPO
Gl plad Lialyl 53 EPO U5 saasolis &S
Ll 035 aS (lad sk
035 deS Slad s s Glanslie 5o Yo7 IS
Pocl s el Jolees; plledd 2iSes
S 42, EPO |y ;3 4 a3 s 0LES EPO | yim
S oo S o i ol ) L33 S e slalie 5
03 4z 03, dmS Slad sl plad 53 ege JA& EPO
2,5 A
m_léﬁm:i}_;jﬂ)lde,\_.iua}biac)uﬁbdﬁ
L Il ahons 45 45 Sl aad 55505 ) ool oS
slad s 55, o Dy 5 AS o Clad s s
Lgs a5 EPO L(WWOY) 555 00 Olo s Sle i

yv

S Sladshe i Sl Sl T Y Gla IS0 ionan
Sl s sl o o S olands Y pl 60 0305
T2 = 4S s e Ol g;,isv.:im)')) 3> 1, EPO
EPO (sl oo 53 Lad sl ol Ay 5550 o
Alesls | SLi5 50 IS s el a8 8 s e
o5 Sled sl sen 3525 Do (S5 1l sla IS
e s pslal Sl eS W S0len ol e e filese
2 L ols Glad sl sluss 535 200 ) 55 (ol
Sdd aie 5 pdig Sl K 3 el el it
(0 J&J)M@d%};{uﬁd\s

Oledy Y 5950 03,5 4S sladshu ud; 5l ple ¥ ISS
X\ vr adyl iS5 b (i 35,) EPO s s M2-10B4

DL'..;_..’C.; A_;Y S a;,,’«.‘.‘séud_,.\.n ..LJ:J)" Lfl\'“'; 2\°J$.3
XVor gl iS5 b (ke 55,) EPO s> 55 M2-10B4


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

be(@j\f'él.p 0330 ;S5

M2-10B4 Jsh o3, Loy ancS sladshe L5:..:5(,.&

555 Ol sie G EPO 5 diss o 5ol EPO o3
Jos &l lacadls sl E sk adsl 1 sl Sl
AT NN IPIRE
RS g Sl ol e 5l S0 i
5 Laod i LS 00355 deeS Slad s LS
2248 OIS cle I el Ol Y L
CiS Zdls sy dtes D s 4 ad sl pf S
Ll5 e ol pl e 68 550l pe JS2 s O
Wl s Ys 4 by
S slad s gilular 6 SisT SNIE -)
gt oo b L5 0T & Oy ol 05
ool Lo g aS Ladsl o Sl sas Y
53 Gbre o nd sl a0T Sty 2
A b il e e LSl 5 e e Jas
o2 Sl oS aladshe s e e lad s ens 5o
S sladsln K5 S e Eel L g sl I
A o 0T e C2S g S, Lo 3 633
Sadshe pl C28 (Gl Dl 2l 55 roees
5 a4 gy 038 ealitl s Ozt slagY
A eslizal Olxds a6, Lol cis
S Jle s 2S5 S5l adal; ol 3
Jool Olzly Y 655 » ey anS slad ke 1S ea
S5l 45 L5 S edalie 5 L3 5 sslizd 4l AS |
ol slad s by pl G) 2 e3)) anS
YY) dizils 1 il (o oy 51S 4 05 S sl
S e 5 LS 5 5] 591940 Jle s
0355 V0 e 03,5 dmeS Sl ol glad ke
S 5l ) JUG 501 slad ke Olzdy AV L e
) S sl 0L 5 105 S eslital edys andl (33
S i A B 2 S0 A B8 53 03,5 aeS s
() Aol 5 ol Yo
S S 5 51840 Jlw s o
S CD34" Slal o ool slad s 23S os it
03,3 S 3l e CD34" JLL 55l slad shoo L o35

1- Reverse Transcriptase
2- decidual

YA

e glacas ol gbaslw iy ples 5,35
Lacw s ool slias ool el 5 S 0 K o
kb s ol lasle e Ol 5 W AL o sd e
> L EPO s swdas el (4) ueS o Jxs 55 1y
L o S S 00l oS BB 5 4 jomie OF ) s
i Sl d oo i WO LY Glajy, 158
b hol B (o3 sl 5 53 EPO (a3 JlSen
S i sl s ) 5o Ol JEE Ll S e L]
Sy 53 Selae Ol ks g sl edd 4l meS (633
0 N sls 35m s adsl sl Ol b

sl 53 sladshe b S5 EPO 5 L Giles
LS e e dsl 53 EPO iy 55 slaasens
Olalas 353 5525 hgn y5 03,5 anS JSs ol
)W)mRNAMQW‘OJJJW
23 0335 AmnS py35 5 sl laes s 3 s )
IS G esbie par Ge VIO 555 05 0SS
oS JB g all Bld 5l s bacdly 5 ) oS
15 S3EPO oy MRNA oy es (V) diil,
NO 555) fer s S0 edsl 53 0335 S Sy
N OV 5,03 355 (Lower

i Sty 05581 EPO jcs oS ol - Sas 4 S
P b BN Gy g e 4S5 US sk
) 5553 A0l e 553 EPO 4S 303 3505 Sle
555 55 RT-PCR L EPO .(\A) US55 e O
slacsl s = slas 3 - FI0-NO
Sama s (08) cmal sl sds (g3l | alsds
b Ll st cnl ir Gadshe LT oS odts st
as ol Slas pl b s e ol e AS eSS 51 3

(3 70 D sy BOS (SenS asl 3505050
93,5 s adsl gl u ol sl s )l Y GO
Slagar g3 0 sl Jals o VV/0 55,
e WO 555 53 il ail e a4l 050l 50
_—& EPO @:JL:.(:..« S das o Ol el e e
Ol famees 53 5 2l Al s ol e 6o Sas
S G500l Sl oS s ol SOL Lewily


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

[y
'

(&)
T

(e}
T

\"c)Low'i: Al 0,93 «AY UL:\M-\JU

<

s 6l (S17 v o3, Yy ams) Ol il 20
eJL&.’Q\IL'? ))@-)JB d}.l.wﬂ\.s 0.5))' M»:Sdudjl.w
(Y8 V) ds S

S i
WY S ol L ol e oS sl Ol ol Gl il

5 O e gl ol Slad g e e Oy
83 (§ i Ao 3 g5 0l Oy 8 05 LS
o= e Sl 4 S 351 s sAs 2
L eSS Sl ol a3l 4 50 L sl 50 5 silen

el 5850 a3 ST (6,8 4,

Sk
Kumaravelu P, Hook L, Morrison AM, et al. Quantitative
developmental anatomy of definitive haematopoietic stem
cells/long term repopulating units (HSC/RUs): role of the
aorta-gonad-mesonephros (AGM) region and the yolk sac
in colonisation of the mouse embryonic liver. evelopment,
2002; 129: 4891-4899
Maximow AA. Untersuchungen uber blut und
bindegewebe 1. Die fruhesten entwick lungsstadien der
blut und bindegewebeszellan bein saugeberembryo, bis
zum anfang der blutbilding unden leber. Arch Mikroskop
Anat, 1909; 73: 444.
Haar JL, Ackerman GA. A phase and electron
microscopic study of vasculogenesis and erythropoiesis
in the yolk sac of the mouse. Anat Rec, 1971; 170: 199.
Sasaki K, Matsamura G. Hematopoietic cells of yolk sac
and liver in the mouse embryo: a light and electron
microscopical study. J Anat, 1986; 148: 87.
Palis Y, Yoder MC. Yolk sac hematopoiesis: the first
blood cells of mouse and man. Exp Hematol, 2001; 29:
927-936.
Sangiorgi F, Woods CM, Lazarides E. Vimentin down
regulation is an inherent feature of murine erythropoiesis
and occurs independently of lineage. Development,
1990; 110: 85.
Huang H, Auerbach R. Identification and
characterization of hematopoietic stem cells from the
yolk sac of the early mouse embryo. Proc Natl Acad Sci
USA, 1993; 90: 110-114.
Lu LS, Wang SJ, Auerbach R. In vitro and in vivo
differentiation into B cells, T cells and myeloid cells of
primitive yolk sac hematopoietic precursor cells
expanded > 100-fold by coculture with a clonal yolk sac
endothelial cell line. Proc Natl Acad Sci USA, 1996; 93:
14782-14787.
Koury M, Bondurant M. The molecular mechanism of
EPO action. Eur J Biochem, 1992; 210: 649.

V4

OLE ) sk 5 s ol o3y led 5 s S eslaa
YY) Wsls
DS 5 sl 51898 Jle s (ELiSes 5 )
slad v 5L 4 assls 0lii 55184V Jlw s
Shshe 5 T B sladshe 4035 anS G575l i
03,3 dmeS I Gdie JLL 5Ll ol oo, b 2iS e 5o
Al e il 3l Ve I vitro 5 In vivo s
S5l Jdw o3, 4S5 K55 5,158 Lol LYY (Y0)
e i) 05,5 el b SUls Crep )5 4S5l e
S0 1 el Sle e bbb pl 55 6l cnbes
ibes il Oty slad sl 5l Olelils o oman

10- Cole RJ, Paul J. The effects of EPO on haem synthesis
in mouse yolk sac and cultured foetal liver cells. J Emb
Exp Morph, 1966; 15: 245.

11- Mc Gann JK, Silver L, Liesveld J, et al. Epo-receptor

and function during the initiation of murine yolk sac

erythropoiesis. Exp Hematol, 1997; 25: 1149.

Sutherland HJ, Eaves CJ, Lansdrop PM, et al.

Differential ~ regulation  of  primitive  human

hematopoietic cells in long-term cultures maintained on

genetically engineered murine stromal cells. Blood,

1991; 78(3): 666.

13- Wei YZ, Li J, Wagner TE. Long-term expression of
human growth hormone (hGH) in mice containing
allogenic yolk sac cell derived neovascular implants
expressing hGH. Stem Cells, 1996; 14: 232-238.

14- Metcalf D, Moore MAS. Embryonic aspects of
haemopoiesis. In: Haemopoietic cells Amsterdam,
London: North-Holland Publishing Co. 1971; pp. 1550.

15- Wu H, Liu X, Jaenisch R, et al. Generation of
committed erythroid BFU-E and CFU-E progenitors
does not require erythropoietin or the erythropoietin
receptor. Cell, 1995; 83: 59.

16- Lin C-S. Differential effects of an EPO receptor gene
disruption on primitive and definitive erythropoiesis.
Gene Dev, 1996; 10: 154.

17- Lee R, Kertesz N, Joseph SB, et al. Epo and EPOR

expression and 2 waves of erythropoiesis. Blood, 2001;

98(5): N:S: 1408-1415.

Boussios T, Bertles JF, Goldwasser E. Epo-receptor

characteristics during the ontogeny of hamster yolk sac

erythroid cells. J Biol Chem, 1989; 264: 16017.

19- Seth R, Shum L, Wu F, et al. Role of epidermal growth
factor expression in early mouse embryo lung
branching morphogenesis in culture:  Antisense
oligodeoxynucleotide inhibitory strategy. Dev Biol,
1993; 158: 555.

12

18


https://bloodjournal.ir/article-1-29-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

be(@j\.gél.p 0330 ;S5

M2-10B4 Jsh o3, Loy ancS sladshe L;:..:5(,.&

20- Kieran MW, Pirkins AC, Orkin SH, et al.

Thrombopoietin rescues in vitro erythroid colony
formation from mouse embryos lacking the EPOR. Proc
Natl Acad Sci USA, 1996; 93: 9126.

21- Neubauer H, Cumano A, Muller M, et al. Jak2

deficiency defines an essential development checkpoint
in definitive hematopoiesis. Cell, 1998; 93: 397.

22- Cudennec CA, Thiery J-P, Le Douarin NM. In vitro

induction of adult erythropoiesis in early mouse yolk
sac. Proc Natl Acad Sci USA, 1981; 78: 2412.

23- Lu L-S, Wang S-J, Auerbach R. Primitive

hematopoietic stem cells and endothelial cells in the
mouse yolk sac. In: Gluckman E, Coulombel L, eds.
Montrouge, France/London : Collogue INSERM/John
Libbey Eurotext Ltd. 1995; 235: 33-36.

A

24- Fennie C, Cheng J, Young P, et al. CD3," endothelial

cell lines derived from murine yolk sac induce the
proliferation and differentiation of yolk sac CDg,"
hematopoietic progenitors. Blood. 1995; 86(12): 4454-
4467.

25- Auerbach R, Wang SJ, Yu D, et al. Role of

endothelium in the control of mouse yolk sac stem cell
differentiation. Dev Comparative Immunol, 1998;
22(3): 333-338.

26- Cumano A, Dorshkind K, Gillis S, et al. The influence

of S17 stromal cells and IL-7 on B cell development.
Eur J Immunol, 1990; 20: 2183-2189.

27- Dorshkind K. Regulation of hemopoiesis by bone

marrow stromal cells and their products. Annu Rev
Immunol, 1990; 8: 111-137.


https://bloodjournal.ir/article-1-29-en.html

<

L 4
¥ oylad o oy55 AT bl ‘_)9?5%

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

Quality effect of co-culturing of yolk sac cells with M2-10B4
line on their differentiation in the presence and absence of
erythropoietin

Salehnia M. (PhD), Rahbarpour T.! (MS), Soleimani M.}(PhD)

Tarbiat Modarres University

Abstract

Background and Objectives

The embryonic yolk sac cells have two unique characteristics: high proliferative capacity and
lack of MHC associated antigen. According to the positive effects of co-culturing system on
the differentiation of stem cells, in this study we evaluate the effect of M2-10B4 stromal cell
line and erythropoietin (EPO) on the differentiation of embryonic yolk sac cells to erythroid
cells.

Materials and Methods

The yolk sacs were dissected from 10-day mice and their cells were separated using syring
needles and enzyme digestions (0.1% collagenase/20 fetal calf serum (FBS) or 0.25% trypsin —
0.02% EDTA at 37°C). The M2-10B4 stromal cells were cultured in the DMEM medium and
mitotically inactivated using mitomycin C. These cells were co-cultured with yolk stem cells in
the medium containing stem cell factor (50 ng/ml); EPO (1U/ml) and the colony assay of these
cells (5x10” cells/ml) have been done in the presence of interleukin-3 (40 ng/ml), stem cell
factor (50 ng/ml) and EPO (1U/ml) in semisolid medium. After 7 days, benzidine staining on
the colonies was carried out and positive benzidine colonies were considered as erythroid
colonies.

Results
The colony assay showed that in the presence of EPO the growth of erythroid colonies were
better than the other group and they had more benzidine colonies and cells.

Conclusions
By using the stromal feeder layer such as bone marrow stromal cells and erythropoietin the
differentiation and proliferation of YSC was improved; however, further studies are needed.

Key words: Yolk sac cells, Erythropoietin, Differentiation, Erythroid cells
SJIBTO 2005; 2(4): 73-81

Received: 23 Apr 2005
Accepted:16 Jul 2005

Correspondence: Salehnia M., PhD of Emberyology and Histology, Tarbiat Modarres University
P.0.Box: 14115-111, Tehran, Iran. Tel: (+9821) 88011001; Fax : (+9821) 88013030
E-mail: mogdeh@dr.com

AN


https://bloodjournal.ir/article-1-29-en.html
http://www.tcpdf.org

