[ Downloaded from bloodjournal.ir on 2025-05-28 ]

<

&L
(SRR

(YO-¥V) AV [l o lad 0 6,

9% 31 v dugd (slowdly 3 00laiwl 33 yu0 (i go (ol 30 (SO (S ghw CuiS
o buzo JoSwo (lgis 4 o

f-U:;JLﬁW;J ;:,.i?u'g//ﬁ 3 poreo e IS ;rf,y )@J"J/}";a)f-wfdé—é@ Lo jdarmo ;55
Odunieiy

S g 4l

M(FBS)Jljwfj_m J| sl ‘M|}a 6.\\:.'\.3 J}.\mﬁ:ﬁf‘g 6}\.«‘& @‘J dh&eﬂ‘*’:\'mé PL)
S5 95 90l OLudl s 3@‘;'._:.3-(,.a S Cl S s pl il L Clasl (ciS o oS O g
by Sl e il S s 4 1 L3 ls ol e 4 355 b 1) S sae JUEH s X gy pKn 4 5 03
w_tsl}adal_;.“_;\_ad‘,b .Li)ﬁuh,?ub_,a'-j a.x.:.‘«._.gsdl.@..a&i,;ls ‘,‘bb adlas s g}\f‘;'.g:’.-
.Qw‘a.k.ﬁwjﬁ

bogigsg 9l50
sdb:wuﬁ'_,.aj‘);6\&&“,:'5"..‘|j|aM%b‘f&ul}bdudﬂw.sﬁdﬁﬁij'a.k.‘&c\:.uﬂwl.ha
in fams 05 31 ekd ag sledly 5 FBS (gl <5 Lawe 31 eslizal b e Slul U adsl iS5
oz U Jsl 5l sladw o5 4 Jool 53 &5 iS5l d o ol 5 s CiS ol e
L s am Jsh 85 5 (s 05 (J s oz (Sdd pl 5 Ol Blond 51 i g (0 0 grme
S ) ol slad shu ad (55051 Ady gova ey s MTT lejl( Joho 5okl sl 2y,
2 b bl alie s Kl 5 A3 1SS LV adllae p LA ) 55 21500 Bl 51 4l
RT- WL&:;H&HT&)JZ‘”Qdﬁ}blﬁ.ﬂ‘qﬁwwb’.E\:’Jﬂ(yj\ml.;dhd_,l.wb\gl.;
Ldd o, PCR

st

23 A8 JUs s dssg JSE (S s o S LB (65958550 Blod 31 Lewdly 5 okd S slad g
e bl gy 53 A edalin 58 Slad ‘;jaﬁ&d_gl.» s3laas « FBS a}; 6\Ad_,l.a¢..i5
gfb Xl 6,’5.@.\ C.g._b} 6)“&# )_’bhFBS aj; le.hd_,lwg MTT ﬁ\ﬁ)i}é}u’w;m
3)}.3 ‘J"—b).} gu\—\:)‘rbﬁeﬁjb AHJL)‘.;'M d)bi .Ber}‘ f‘,‘wj‘.wlg 5‘ J-JL" LSLQJ}LAJ: L&C)jw
ol oLEs éj—&)‘ 6}&3MJ‘FBS °J)§u-‘b LYY ML"..» ej;}:J:Jh‘,.u' 6‘-‘3)\591—:}&]‘9» LIRS
05,5 ad b b dslin 53 OGS pl 0311 J5 038 A 5 0 4IS (g it 3In LoDy 05 5 (slad gl
L Al pled K35 gl 5 SiGamsl olsgs 4 o) 4058 55 p slds 3 S FBS
C/EBP- 4 PPAR-alpha . PPAR-gama sladj 5 Ld—d K5, 3, Oﬁ,l}ﬂ 95, bes i a bl
.MOL:}bbéé;.-‘6|ﬁﬁﬁ3&a‘j“ﬁn|j@ﬁélﬁ&|pha

S i

otz (53l g S5 51 el 536 98 e 3Kl Ol 4 Ledly 45 S OIS 0 D) 00 555
Sl S (394> U FBS L anglas ;5 ccules Cﬁlgfl ‘.gwkbb;ﬂ oy Ol g g e S Coles
Bab i ol Rl 2 a0 55 Js

AF O s sl

AV/ 1K) ,~u;/€vg@,5

FEFENATAD @ ey Gydin - OLs) 0o Slslol - oy 125 o e PAD iy 5us Cil3e )
Oy o8l - 5SS wlidnn Ll ol )8 (g gmedils Y

Oy o8l - S5 b PAD Y

QQ})AMJE_JQ}S&WW _)PhD_\c

Yo


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

O 5 515 ol 3ol Lo jdeme S

Loy sleslanal b epdil e g5k sbdshe s

sl (5 385 FBS (ol James 3 b ol oS
00 APl o SR Ol O 53 mnl ooy 52
ol 03ls DL Lad gl (2 0 3550 02 psd g nl 2
S 5] 5 S50 Slad sk Lgy 45 555k 4
=l Feoly 555 e FBS (65l laee 55 ol S
Jds V=V el ol Ol 53 WSHLSLT 28Ty
(FBS 3 Jsw o iSOl js S cul ol 0l
O ol e 4y ol Jghow 505 p 53 357 50 (Sla S5
O A 53 e Jae Ol O &

Glad b CoiS 4S Wles S paws Olkiatils ||
SIFBS lapiilr sl Jame 5o 1) el (o0l
R i e I e i
S (Ve =Y0) ol 03 gy el yn (5350 B 5,
el 3550 0 il Olge & LIS e &S (6 K0
sl JS 85 (gl B 51 aS il e Landy 05 13
(2t e Lol sas 98 dlains (S5l p e Lilen
Sol by i ol e ol 5 ) plis
5SS 3 e iy sla, sSU 5l aie S Cenlac SO
ol o3ls L2 i Sldlae 5 A3l o ok pls
Clad s 55 5 oS 3 e L36 LaesS ol oS
8 ool pl b @ls s (YP-YAILIs conilze 53l
s s 55 o el LU L bl s ol
o 03 el Sl e iile g3l slad
g ey Y Y Jle s O 5 05 S bLs
ol S a0l OLES 5 ws S eslizal Ol gl jaa 5l el
SILSIT sLad s IS sliws il B S Jaes oS
ol (Gl 553555 sbd )i sbLud
(Y4)das

S A, DSl s b ol anlllae 650 5
Sl o Loy 5l eslinal b canidlye (ool slad shes
Shedd ag Sl 5l ol asllas ;5 oWl FBS
ol asdlae a5 coul sl sl Jases O g
Sl sladshn ;250 5 Al Lendly 306 o
(ol SV b ClS s Ol il pae 31 Gie enddle
MTT bl s slsiame gla el 5leslizad b

e a0 IS a8 aulis 5 23048 Ol5 omis

\

ey

Mesenchymal Stem ) ..il5e sl slad o
s JLuS 55 o3l J sl o 55 (Cells: MSCs
Sl e o5 iy ol o by Lsd e
(Sl o3y slad s 4 5l Ol 5 SVsb ks
8 e o adshe pl mdls s s S e el
SOL sl sl s o3 Olmnal 5o 53 (Sl 5Ll
e e dle (VDL o g 5 siluldr il ol
03 el ol lad s ol mle il Ol
Y5 SSl5 Ol gl gy 3L ol JLS 55 513l
5 e 055 (ISl dlae b yom 03 5 o 3L
(V=AM (g s OIS

e Gk Do sl 2SS 0L 5 s ples ey
el e S el e (9ol Jshe &S el ol
g 5 Slans ol ((BL o 5 slag a3
Lad sk ol Sl b sliwd A=V Y)3 55 L5 by
bt U oldlas 51 i | Laol 55 0w s
ona Sl s> o lio e S AL
51 eMSCs _aRslesl cis (ol =l Gle Jasdl s
osliul gladis JoSlo Olge 4 (FBS) (558 i o
g iy «MSCS 1 s sslizad ol ile S s
Lo JoSo al 15 558 0 B e 28 Lames 53 FBS
Sn 3 sns Salen Job ol (See ZiS
O 0B asl

p0 s oy oy dails y (§5me
sdas L ol Sdae 5 ol sl e sl
aS ol il 3 ls 35 5 FBS Sl eslinal s &5 5,503
Joole G Ol w0 sl (658 sline S OT slass
CiS oy Sl haimee 534S Jsk 5oy o>
sy 0 oy L g ol Sl Al e e
Jslow Vo S o els olas ) bles i o g
Gl Lan 3 35kl oyl 15 s anly A, MSCs
Jom L FBS (555, 0,8 s VT 50~ (FBS
O Vs

SLad s & ol osls 0L Sldlas 5 4 S

Sl 252 ol b e S5 5 seal andilze 3k


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

/\V)L@.gc\ eJ\L«J fin) 092

<*

e Sl U sk cis (sl Ll LS e
o ool 3 eSS ClS lds p e ol 5 3L wll
s gmme el U sl Sl gladshe 5 5

JJJM‘;W)JJOMQQJM)LSLQU”L;LBJ

iy e Ol el 4
‘xu&mrﬁjﬁbjquédljlm
G e Yo K Sl eslizad by A 5L LaoT a4
Gl A s ol LB s 5l ol Jaes 0 IS
Blol 0t a0 ol dls SO aoes 00 ) e 2
Voro sos Laids Vo ol 4 sdel s 4 05 S
Sde a5 s S e (lewd) s, b s A3 5a sl
33 Jeols gl s i mle Ve s Laids 0
233 3 g cosliud oL 55 desie =Y les
I3 IS S5l S sk sl ok g glalandly 05 S
ke o3 ool -l ) Sl s (a3 sl

A wslsl CiS e o

Lo bl

Pro s e addsl eiS hddw Ve b
s @ ey s FBS (g5l Lo 53 55 w2 s
LoL s Ladlow (oS 0Lk 5o bl s 5y, f
o St Jley S K55 L e 42t PBS J lome
ol LS5 ladsls s S Gl S, 4350 e
S5 S 5 03 oo Slewdly 5 FBS 058 53 5o
DS ol ad S5 ke e 5 Los S sdalie (g5
S il 5 A ploil 6T b 4y ipe )0 8l
FBS 5 =) lemudl 03,5 53 glad g gl o 05K
a5 aglio trtest (bl O g3l b el alons
s Sen e 05,5 53 53 53 OSSR e
03 AS S s en S alie 5 el (g S el
el Dbl ialal H sk 4y SIS Y s S e sl sl
A g Sesll

(PDN)) Jslw Camor ST il 53 Sldn) donslons
:(population Doubling Number
iS5l ol Jsh 0 x V2 (PDN aloms (5

Yy

we)jadjb):gjl*uw;ﬁﬂ‘ﬁ}):‘.k&'
&_)‘J:Ju ubﬁ‘).} C,_w\ ﬁﬁj_iJM)Wv.«ﬂ_)}
a5 Joodlty i o el 23 lie FBS L Lo,

CM\eMw)fﬁJLMWLOMf&‘(SLAJ)lM

R g, § alge

(2l e e V0l ol o asllas s
s osb 4 S aaa A=V o & o L Wistar sl
A el (IS e 4 S S0l 4l b
SLadl gl B s p 5585 5 eslial b ba 5 sa
SL Laol Gl bl dues il 5 s 8 e L 5 5508
DMEM (Dulbecco Modified L > | =I5 502
e s Madloe a5 Ve (551 Eagles Medium)
VN PRSI IR DN [ WP P P (G GIegS N [
i i sn o a5 258 13 (S D)
o 3 ealinal b g s S alad Ladilmerad sl 2 s 8
6 e W s Ol e Y 05
Flush 50 51 5 FBS (5l= DMEM lases (5 simes
L 5 Sl 5 S5l o 0l e sl gl
S A 5 edid Jiolesd ids 0 e 4 \Ye e s
Sl i Gy, b s 5 s S e (G5l Caad
rﬁdju@m‘&al%wﬁcjyd.p RGN
Somn Lo e s SCalr w5 (FBS),LS oo
CES G o Gl S el o) sl
A esls 5 B el SISO L slalSlae

Lo b sl (oS 5ET 51 sl YA
5 Id o, 33 PBST L pland 5 lases o g5 ol
Vo g 5l G b dad sk s OT 1y
CiS O, b S Aoy A= (oS el Sl e s
el (Sl Slaly odslbes cnl 5o &8 s Jshe 51
g 5 Bt w5 Ladshe & i a5 S
2 3 s VT s S gl S 15 ales
Jd Ol s sl s (F o oske 05 S
Comozr SAE ol 93 3lUsd aslows 215058 Ol 5
o e SMTT s b (a3 Ol8 (s (s
e 5l YO S s lad shor a5 L eslizal L,


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

O 5 515 ol 3ol Lo jdeme S

Loy sleslanal b epdil e g5k sbdshe s

W SCals a g odd S5l pe 2 03 &8 55 (ks
(SN s Sk O MTT 5,5 dloes Yo
eelu V=Y G o ciS 5 s S wlsl (WK
5 Il s sk s Jass e L 45551 TVOC
Ao S Lol (S e o SLIDLLS s s Lzags You pl
o= 3l )L J el JSs sladls S
s TV ol aows 0 Sl ol s (itens
5 ol ladsb sl Gialasl el s el
o (psm 5 p oo odsl SLal wadsl Cls) s 5l al> s
osliinl 3550 e Ve (gl 5 A plail ST b
PBDS o5 5 5 sladshe s anslin sl 55 5185
Slm CiS d e a8 54, 53 Sl SSke (FBS
Slabie o SK8le b s dd el 05 51 S5 LY

A3 S alia T-test 05a51 b s 058

Ay el
S ) Jeole sk O x V48 sy e oy sl
CiS Salr s G b s e UG bl s ol
0l s 5 ad gk 55 Caa U il sk a4 lus
Laol ddy o 5 il JlgS oY a5 La0T slies

MR PO

s o Ol 4 gl
3550 Slad sl aiilpe Coals 5l Oliabl 6l 5
s s Ol 4l Jlesl sl adlas ol 45w
53 dew ol S s V8 st ol (gl A eslind
S Sl 10 5 FBS haes 55 Sabr i Gy b
S ol ccle a Ol gl 4 3l @l Lkl i
s a o s a5l s el 05 5 s b
Lo Coll YF 5l g o o @ bl G 4
2 05 e O S 5me Ol 4 s lame b a5l
Vs SV Dl 7 sl S sSl ) e
S oDl iy S = b V50 oo Vo 5 O g3lel S5
ol 3 m e el Gl s s g (WS -
Lladd Bome cdis S ) S S d g o
P 03 0S5 5 0 s i 4 pleS B
5 03kl 8 Ve bV e oland - Sy, Sl

YA

Sl sladsbe i 5w ol 53 48 p g SLuly B adsl
Wooh s s cdipd oo e ol S
5 sk S8 K4 3y dp p id SIS glails
O confluence L L us S J 28 Oy Se 5
(55 Jsbw Sledidgy i8S s plod & Sle)
ol a3 53 ol ol e s S
confluency a_l> o 4 5353 FBS o5, S slad o
33 eSOl ol 55 (G, V0 b )L
3 KA a5 (L 5 FBS o5 5 lad sh)d sl
< s confluenced —is s S 513 ol 54
by 35 Ohsee edls Tl ¥7Y x V0 sus gl VY
log (N; x No) x ¥/¥Y Jse 31 Jsbo Camax S
Sl U cud ol s Ny edge 2 ol 55 OV (s
53 Lad g slias b il 212 No 5 228 0Lk 5o b
<28 S PDN ¢ same &) 50 40 JS PDN iS5
o onl A a3 8BS 55 e s 5 e s Il Slak cad sl
PDN (Sols 5 255 plol 6l8hin 5ok ap Sige Vo o

A5 aglio ttESt 043l LFBS 5 PBDS 655 55 JS

- (Methyl Tetrazolium) MTT &L/
sladsv e Ol alsol sske 4 bl ol
S o Ol ol bl s eslinwl 05, S 5
i 3 7S 353 O3k, 5 S, i gladlens S
S 0y s Glate SIS e s 5318 . Dl e
D MTT e 55515 Sl (55 2 2liodS s
U s e 2kl o Sl By ol s ol
Y0¥ e d b 53 OD)ig IS (o akal
534S (RP = +/A¥99)3 50 ol lad shoe slaws 5 (e il
ils 53 Sl /e VT A X VT a3 sies
Seabr pa s Jska VTSl K a5 Sl abil sl
s S VT OMTT bl alosit (gl o sslin
N0 ol Jarma Voo pl (5 ymn Sals 45 iy, b
33 5as P ke a5 A Bl 5, sl 10 L FBS
el s 3 b 4501 CO, 0 5 TVOC Lyl
3 e ool g e Jol G 555 )8l b
A LI MTT (lesl Bl ey s s s (oid


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

/\V)L@.gc\ eJ\L«J fin) 092

<*

RT-PCR s sslizwl 3,40 sla 512\ Jgi

Target cDNA Primer Sequence (5'-3") Size product Tenﬁ)r:er;eaetilljipeg((:") PCR cycles
o SR
osspnin | £ SALATACICACACACAC mo e w
cse | £ AL AR onw
PPAR-INA | B QSEACTCATCTOTACTOGTGAGEAC rev v o
oo e

Sl (V Jsd)ass S 513 ) 55 40 C/EBP-alpha
ol Uy 0555, 5e slad s JSRNA  Jlite o
ol Jeddlyszes U llas 5 (O3 = Ol g5) RNX-Plus
Sl Glo ey SCCDNA s ds g3lulir &5 5
w1 soligo (df) S3LeT 3l esliel L RT-PCR
Revert Aid Strand (First) . s Sae 5Ly S 005
Shy aalst 53 ad a8 (Gl ,3) CDNA synthesis kit
53 aidds 0 Do w ol S sl ax 554 by ;3 PCR
Slos b YO Sooe 4 3,8 Sl a3 AF (sles
a5, S Bl a5 VY (les il FO e 4 Sl
Vo ods 4 ol S ol a3 VY (gles 5 45U FO ke
OLL L3 s el IS YO 5 5 olg 55 (gl aids
58T ao 3 W U5 slaKals 05,3 PCR J yames
olesp p sl Sos b 5555 580051 g 5 0w

B il
2LAOS FBS 5 el o 5 55 a adsl oS s
@35 s FBS o5 8 sba0 S (g5, » td S5
05,5 53 edd CiS Gl Al sdalie il ko
3 Xils S5 SelS (654058550 3 Slal s Lewdly
Oz op 05,5 ladw iS5 as JI-
95 5lol CliS S e edis sy S b gad sk
sladsw ol Lol o, S slad s

Y4

(LS = D) eilia sbis] 2 o 53 0S5 S0 O
j@k@\;l@@@b@ﬁww.mwﬁb—
gt S A, bl g8 e I OLL s

2y ool (g 5el S

Jplse b 5 ol arends PBS by 4 Jsboe &Y loa
L s e oSd b Vo Se 4 (S e = OLJD)
YO SL el Ol psd s S )sy ol
535 A Ky aids 53 e & (LK - I D (s s
L el aie O b ad she aalsl

5y sl 5l
S LY e 3 L el SO e 4 ad sl

4533 )0 =10 e 4y 5 e IV S L s 5 LA
A3 88 s a0 /0)s; J— I
Ll 5o s (53055 (L = 8 e D(J 55 55!
Ve SO LU e dadshe 5 i gl (S s

S U Vo P T M))

‘RT-PCR U7
Sl gla0s ol B 51T 55, 5o ad sl
5 (ALP) bl ST 5 o gl ¢ pendS gl s
s PPAR-alpha « PPAR-gama |3 5| — ~ slads



https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

QbK&.& B :\J".‘:L;aywl QLS*L’ Lé)Jw J;S;

Loy 3heslanal b apiilye (g3l slad e S

7
§ 80
o 704
o I
[
o
o 50
2 40
§ 30
Z oo
10
0 T \
EPM ECS
(FYPV OIS RH Py -
2000
1800 - D
1600
1400
5 1200 -
&
L]
g 1000
E
& 800 4 .
= 600 1
400 4
200 4
0 T
FCS RPM
J»W;Mﬁ‘ﬁja 3AaS dns 2o
L 12 E
%
g€ 115
=1
g 11
=
S 10.5 4
=
i .
S 10
5
2 0.5
£
f=1
= 9
£
8.5 |
RPM FCS

e gy Jby S b odd (5l Ky J b 048 (A Y IS
FBS 03,5 5 sl 55 Oloa b Ik 005 (B LoDy 65 S
p 5 RPMILeeudly 05,5 53 53 Lol glS slaws Kk (C
2l 55 Ol (E 058 55 55 09 i Kl (D (FBS) 48

w98 93 03 JS Jshe Comer Sd

l-ﬁd}l—.d‘FBS a)JS)stJl:-)J BMJJBJ‘)))Lv
o=l 3l es, S a5 5 Luls ol 93 5L VH/AVYY £ Y/
oYY JS) (p< v/ Pl bl sl L

Q—:ﬁwouﬁ|jj>t;)‘j—:ﬁw~)ﬂd¢_w|;5

035 Gladshe S 53 S - 53 5s 2l b
2 sbdshe 5 s ertilie 2 glad e (FBS
(O I3, 55 oo i 50 (G S50

RPM o5 8 sladshe FCS o5 5 sladsha

Jdsl Sl

g3 Sk

po Slely

53 ek ciS slad e I Slely aw g oyl cis Y IS
93 5wl 5 ey 05,5 slad g S L FBS 5 L
S a8 s 5 0m JSd S s sd s ssl Taes
5 () S92 = Jslew gol4si FBS 05,5 slad o

(Fr % gli& el

0 Oogline Calisie (glad ses 5 O KIS sl
05,5 55 53 LIS sluad et sad 51 (S 2 45 505k
53 Lol s IS slss bl yad 4y 55 S J= 3 55 4l 5
S e 53 55 FBS o5 iy el 035
sk a (VAN £ YTVl 05, S 55 Lap s IS
JSa)s 5 (BV/F £ Y/YY)FBS o5 3 5l i (gols s
(p< +/00 Y
Glad su Comer odal cws 4 = ol
gl ClS) ClS e b s el jy edd 2iS
VOOV £ VYN Jawsia ssb a (p s 5 053 sl 5Lty


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

/\V)L@.gc\ eJ\L«J fin) 092

<*

adsl oS 5l ol sls Jke —as, s

140 4

2 e
ST N
S o

©
S

—0—RPM
60 ——FCS

40

Number of cells(*10"3)

20 1

Davs

sl Sl 5l fol> sla J g —asy pove

140 4
120 A
100 A
80 —0—RPM
60 4 ——FCS

40 A

Number of cells (*10" 4,

20 A

Days

rjsjugj\ Jol> s J b i) sia

—0—RPM
——FCS

100

number of cells(*10" %)

Days

200

—0—RPM

150 - ——FCS

100

50 A

Number of cells(*10" 4)

(RPM)Lewdy 03,5 55 bad sl Ay Olgme A5 oot ¥ S
.:_,.,»J.:.«Sc...’:Sa)};J_,bru);FBS o};n\..»g:.r«.;

\

sl oS 5l ol gl Jhe -MTT lesl

1.6 1
144 —0—RPM

1.2 ——FCS

1 -
0.8
0.6
0.4
0.2

0 T T T T T T 1

Absorbance(540-630 nm)

Days

sl 5L 5l ol la J e =MTT L1

1.6 q
1.4 1 —0—RPM
1.2 4 ——FCS

1 B
0.8
0.6
0.4
0.2

0 T T T T T T T ]

Absorbance (540-630nm)

Days

o353 5Ll 31 ol sla Jsho = MTT 2l

1.8 q
1.6
1.4 A
1.2 A

1 4
0.8 A
0.6
0.4 1
0.2

—0—RPM
——FCS

Absorbance(540-630nm)

Days

o3 5ol 5 Jols sls Jh -MTT 20T

2 -
184 —O0—RPM
164 —a—FCS
1.4
1.2 A

l -
0.8
0.6
0.4
0.2 |

0 T T T T T T \

Absorbance(540-630nm)

Days

055 Lk ggomme 53 I MTT [l (lajlaged ¥ JK3
blad 5l cis ol e r\_u' ,5 (RPM: Rat Plasma)lewdy
das e DL pasls cpl &5 Azdls 5 omb e Ol g bl
o5 10,5 5 S5l e 015 5 es S cnl Sl sk &S
3 o Slaly sl 4 FBS 5 Lewdly 098 93 o slalis

B )ls sae ol L


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

L,\bKA.h 3 :b.:ddwl QL.GL: Lé).)w ):S’ Lwﬁ\.i Jl ssleiul l; M‘J‘ 6:\«4 le.aJ‘},Lu LS

RPM

RPM Control FCS Control

Adipogenesis

(&;«M|J Q_,;..«).M‘.g ﬁL«S dﬁj&bﬁdﬁ‘dﬁm‘j o‘,;‘;:f ‘5LAJ‘9,\M.FBSJ(RPM)LW§K3‘ L) A-U:C.&Sdhd_glw ﬁL«I 0 JSJ«
o gus3) 4 595 & 35 b 4 (S5 gmal pled J8 slad sl by 03 8 iS55 5 LOT (g3bis = ol o ol I (S &S
(Fr x oS, pulasl pla

Y

Osteocalcin _ 381bp
Osteopontin _ 287bp
RPM  Control FCS  Control
C/EBP-alpha [RSSSSSS_ 340 bp
PPAR-alpha 363 bp
PPAR-gamma 400 bp
GAPDH 380 bp


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

/\V)L@.gc\ eJ\L«J fin) 092

<*

IS 058 53 ALP 0 adl 45 0l Oly o9 4 05,8
w3l e ey o2 0 JKE)s g anils Ol goMas 5
35 sl el S S ppnl Jaen 53 ples anin
oo dshe B g 3 (7 el oS sls L
et gla0s Ols 5l LSU> RT-PCR 5JUT 5 wil,
a8 s ol ez s Clr S50 S0 2
4 S gl pls J S Gladshe dewdly 055 cis
2 sy 4l plad Cowpmsl s wa g b
GBS 53 a5 ladsle 53 5l £ al o

i odaliie (3 5 o CoES J S Ol s

e
S il e ool bad sl jol axdllas s
el g glodly ol sladase 55 ol o
FBS)SLS (oor 5 s e (e 05
S e e 3 O S 5 ) 5 S
ElE 8 S 3 e 2ose (s Slaly a5 ol
OF 5l S sl o 1S sl s g 3 S b
Sol Lames 53 e lilne o3l lad v S 5 s
255 s Ol 5 L ped A3 B8 5l LDy
T RS Wi el ol gaerme o3 duled e BEYP
eslital O3 paniilye ol o s S oS
S she Ol 5 Loas ol 51 s 035 dOlKel FBS
wUm@L:;);«Sélaﬁ Ssed WSSy Wi sl (’)N
Sladsh am ;51 aS 5 ol 55 25600 0>
Cmorr (SAS 1l 53 a5 Ledly 05 8 anil e
sadsl cniS s MTT Labesl Cdo Ol 5 Jshe
S s s e bl gl Lopss 5 ol 5L
r}_.djl_wlija s Las al FBS o5 S slad sk
S Gosb 4 il alS (ool e 4 bhosls
33 Ot b3 e D3l pde 3l Sl (sobl (slad gesl
STl 48 s e OLiS al cpl oy Jeke oy S
G35 o L alis 3 ciS sl ol e 3 4
ol sl B gl e 5o (Js AS s e lns
N g s ey ol 8l wl Blig o) ans
s s g le laaline js oS ol w3l nl I

A\RS

ssb e oiS Sl e a5l ol glad e ¢l
53 PDN BULsd 3oy, S 55 gl aS sls LES oy
g Sl 31 ol (slad gl szl & W3l aen
Ll Sl e

e ples 5o el 058 55 sl L) slad s
S Olie i 2050 Sladg pled 3 5 &S
o= Lzl FBS o5 8 slad s b aslie 55 5500l
o 5550 Jpme Sl w5 4l 28 s dls
Sl (Sl S (osb 4 (8 USKE)3 5 3 500 Sals
VoY £ 0/ el 05,8 (gl adsl iS5, oo
sl ol 535 FBS (6l WY £ /Y s
Il 5Ll 3 (< o/ V) Sls e oLl BLs
oA Jlie 53 VYF 2 /Y edly 0 8 Cde Ol s
335 VOT £ VAW e 5 V/FY ps 5Ll 5 /)
0S5 o) o a5 s e sl plas
LD 05,5 53 ol Ol sl o Sl o
s e golel LU 51 OVVY FBS lie s \/8F
3> sl s & Kl e oo s Ol 5
3 Ses Olpe 3 Sl e 0 b s oy sk sl
(1 o)l BLsl (ST nl s Jots slage 51

sl s Sl Jeol lad s €l Ay e
Ol aisad V53 Gas YV (b o3 psw 5 e dsl Sl
o S oy 03,5 55 adghe Al Ol e 4S50
S Sols e s sb e L iS 650 plad 5 FBS
p< v/ r Vel

5> 550 glog clag 3Ls an s, pove ulal o
Laslagas 5 dbng alin ol 5 dgb i 5les 8 5o
o L s SRS Shle w05 8 55 55 Lk
FBS 05,5 au o Ly 03,5 3 s
(F K2k 5

s S 05 S 55 a5l e s Sl Sl ol slad sl
dos g as S 15 sluol el Jaoses 3 datis 4w Sode
23 3 SO a3, sl elant 55l
Sledes ot 5 eSS le 03 dme 3l AL 45 kel
S 315 DL RT-PCR (slo ooy cir o 332 a5k
33 a8l pled sbadsle 5o Ol Sl lads


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

O 5 515 ol 3ol Lo jdeme S

Loy sleslanal b epdil e g5k sbdshe s

L5 Y5l Sl ol sladshe de s bl
Sl Jalge 054) (6 5 laoes 3 ey 53wl
03 Slad sl a5 a5 5k a5 (L
Slad s S s sy ol il LS S ]
S 53 Sapun gt plad gy bl SWIFBS oy S
ol sls alaie i g a5l Ll 058 slad sl
L ol (pl S 55l Ol o & Sl il 5 S
Ladly 3 48 (S35l ol 586 55y s
AL eslsl (LSl el LOT Wl o B3 2003 35

055 Sdsbe e S350 5l Sl b glaasly
oDl (FBS o5, 8 slad e ciS 55 s Ll
3o i b sl ooldas (s sbad e
2 dske cis s J sl sdalis 55 Ao w
Lad sl el 5035 505508 0 cnl 51 dedly 055
S aS s, S amr g b s jSeliS 5 (Sos
S35 (il ol Glad e Slhaasiis
33 et S sse Dl 5 ol ol IS8 S
Dol 25 oS S o Wl i Lo andllan 3y40 05,5
ol slad s i Bl 5ldaadly o5 5 5o
35 FBS o5 8 5l 5 alls ariilse

sladsu la Sns 5l S aS plaarst
G 53 im0l 3058 Ol pentilze 53k
3058 5 s el SIS e 5l sl
o=l Al el Js s S s 05 S 92 53 sk
3 5 sbanel LB e (20 S ) S
o=l 03 s S el J g Al s
Ll s Jsbo o5 L hoiin S oS 5l 2,
cesdllas sl 3 opl by 3 S el 55 e (o
A5l es S ss sladshe o sl W5 slaosls
S35 b Jol bl bl s ad Al 55l
35 FBS o35 5l i Ledly 3,5 55 a0 S sl &5
o 03,5 53 (0T sk slias Soke a)la OF o310
R CRTI I

s

& o i
&)i_lg-é:l: ;)L.t;uduuu_uj‘uﬁ)vﬁw)

¥

Slestewl oS ol esls OS5yl 8 i
s (PRP: Platlate-rich plasma)c. s> | ;& slewdl
@l sladsln 55 5 s el ) gbasdl
3 Sol e o5k A FBS L aslie 5o 1) anlilze
LS bl i Sl a5l (YP-YA)ise
el MSCs a5 ol Law 5 ol sl3T sla, 4SB
L Ol o 5 by ol andllan 5o Ledl e &l 36
4S ol 53l Sl O S Sl s 4 (5305 A~
LS 03 S Jor Siins FBS b anulin 53 Lty 5
3 S5, oS Laadly 53 S 3 &S ol s ol
b 3 ety O K ls 4l
SN iy sl S o g Aol 3 0 g5 slin
03SL ol s e Lay o I 4 eSO
TP Sl s Sl 8 Shse DlLSL
el gl SIS Olsee 40 S P51 slowds s il
S5 oS O amr s Lo e Sl b oS
Sl ol 4 Glawdy Ol al o Bse Jaome
Dl s BB s Sl e U J gk 228 bl
Shedd g slaledly ol andllae 055 s 2
bolre oo L ol o i (aoe 052
CiS fase oS Olge 4 5 (SPHT Glaad)as
ST lambly 3 L &y 5 s 5 oslizd
S coils Sl Ol e e Al 5SS 5 Ad, ol
I =50 sloa ol Wil 58 S5l 5 sl
S 3 | el 3l

ol e Job Gl S il e S L
=B 3l i a3 b 4y e el
Lol gl Jesly 03l 0L ol ol gl
oozl e 53 55 50 ) (V=) cd Sl slaes,
PEGLIN IO PR g PPRU A W TN [
Ceale 2l Gl mled s Sl 8 el e
At ol ) 2 3550 S (enilze - o3k
S0 4S5 dyge Loy 055 sladshe 53 el 585
S eilye ol glad g S ol OT 5 ol
oy srle Ol dedly ol laee s aily
Aol oo Lad


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

/\V)L@.gc\ eJ\L«J fin) 092

<*

Jios ol dandly Q;;;.JJ(.JL» s a Js s S8 cules
J_;i.QC,_gzO_ai\ =23 - Olge 4 Ll g o oS

10

11

12

13

258 A erilne g3l slad sl

References :

Caplan Al. Mesenchymal stem cells.J Orthop Res
1991; 9:644-50.

Fukumoto T, Sperling JW, Sanyal A, Fitzsimmons JS,
Reiholz GG, Conover CA, et al. Combined effects of
insulin-like growth factor 1 and transforming growth
factor-beta 1 on periosteal mesenchymal stem cells
during chondrogenesis in vitro. Osteoart Cart 2003; 11:
55-64.

Noth U, Osyczka AM, Tuli R, Hickok NJ, Danielson
KG, Tuan RS. Multilineage  mesenchymal
differentiation of human trabecular bone-derived cells.
J Ortho Res 2002; 20: 1060-9.

Dragoo JL, Samini B, Zhu M, Hame SL, Thomas BJ,
Lieberman JR, et al. Tissue-engineered cartilage and
bone using stem cells from human infrapatellar fat
pads. J Bone Joint Sur 2003; 85:740-7.

Wickham MQ, Erickson GR, Gimble JM, Vail TP,
Guilak F. Multipotent stromal cells derived from
infrapatellar fat pad of knee. Clin Ortho 2003;196-212.
Jankowsk RJ, Deasy BM, Huard J. Muscle-derived
stem cells. Gene Therapy 2002; 9:642-7.

Miura M, Grothos S, Zhao M, Lu B, Fisher LW,
Robery PG, et al. Stem cells from human exfoliated
decidusus teeth. Proceed Nation Acad Sci USA 2003;
100:5807-12.

Zvaifler NJ, Marinova-Mutafchieva L, Adams G,
Edwards CJ, Moss J, Burger JA, et al. Mesenchyamal
precursor cells in the blood of normal individuals.
Artheritis Res 2000; 2:477-88.

Friedenstein AJ, Chailakhyan RK, Gerasimov UV.
Bone marrow osteogenic stem cells: in vitro cultivation
and transplantation in difusion chamber. Cell Tissue
Kinet 1987;20:263-72.

Maniatopoulos C, Sodek J, Melcher AH. Bone
formation in vitro by stromal cells obtained from bone
marrow of young adult rats. Cell Tissue Res 1988;
254:317-30.

Ferrari G, Cusella-De Angelis G, Coletta M, Paolucci
E, Stornaiuolo A, Cossu G, et al. Muscle regenaration
by bone marrow-derived myogenic progenitors.
Science 1998; 279:1528-30.

Eslaminejad MB, Nadri S, Hosseini RH. Expression of
thy 1.2 surface antigen increases significantly during

the murine mesenchymal stem cells cultivation period.

Dev Growth Differ 2007; 49: 351-364

Spess JL, Gregory CA, Singh H, Tucker HA, Peister A,
Lynch PJ, et al. Internalized antigens must be removed
to prepare hypoimmunogenic mesenchymal stem cells
for cell and gene therapy. Mol Ther 2004; 95: 747-56.
Shahdadfar A, Fronsdal K, Haug T, Reinholt FP,
Brinchmann JE. In vitro Expansion of human
mesenchymal stem cells: Chioce of serum is a

Yo

sl Bd Eel K5 o ) e Esn ol o
ool 4 Ll 4 Sloss bdde gpld 5 6,25
ol ol gbadsle iS5 5 Ad; Sl 68 e e

15-

16

17

18

19

20

21

22

23

24

25

26

Determinant of cell proliferation, gene experssion, and
transcriptome stability. Stem Cells 2005;23;1357-66.
Angoulvant D, Clere A, Benchalal S, Galamburn C,
Farre A, Bertrand Y, et al. Human mesenchymal stem
cells suppress induction cytooxic response to allo
antigens. Biorheology 2004; 41:469-76.

Deine SM, Cobbs C, Jennings M, Barthlomew A,
Hoffman R. Mesenchymal stem cells distribute to a
wide range of tissue following systemic infusion into
nonhuman primates. Blood 2003; 101:2999-3001.
Mackensen A, Drager R, Schleser M, Mertelsmann R,
Lindemann A. presence of IgE antibodies to bovine
serum alomin in a patient developing anaphylacxis
after vaccination with human pepticle-pulsed dendritic
cells. Cancer Immunol Immunother 2000; 49:152-6.
Selvaggi TA, Walker RE, Fleisher TA. Development of
antibodies to fetal calf with arthus-like reaction in
immunodeficiency  virus-infected  patients  given
syngenieic lymphocyte infusion. Blood 1997;89:776-9.
Tuschong L, Soenen SL, Blaese RM, Candotti F, Muul
LM. Immuno response to fetal calf serum by two
adenosine deaminase-deficient patients after T cell
gene therapy. Hum Gene Ther 2002; 13:1605-10.
Hankey DP, Mccape RE, Doherty MJ, Nolan PC, Mc
Alinden MG, Nelson J, et al. Enhancement of human
osteoblast proliferation and phenotypic expression
when cultured in human serum. Acta Orthop 2001;
72:395-403.

Koller MR, Maher RJ, Manchel I, Oxender M, Smith
AK. Alternatives to animal sera for human bone
marrow cell expansion: human serum and serum free
medium. J Hematother 1998; 7:413-23.

Kunetsove SA, Mankani MH, Robey PG. Effect of
serum on human bone marrow stromal cells: ex vivo
expansion and in vivo bone formation. Transplantation
2000; 70:1780-7.

Yamamoto N, Isobe M, Negishi A, Yoshimasu H,
Shimokawa H, Ohya K, et al. Effect of autologous
serum on osteoblastic differentiation in human bone
marrow cells. J Med Dent Sci 2003; 50:63-9.

Stute N, Holtz K, Bubenhein M, Lange C, Blake F,
Zander AR. Autologous serum for isolation and
expansion of human mesenchymal stem cells for
clinical use. Experimental Hematology 2004;32:1212-
25.

Meuleman N, Tondreau T, Delforge A, Dejeneffe M,
Massy M, Libertalis M, et al. Human bone marrow
mesenchymal stem cell culture: serum-free medium
allows better expansion than classical a-MEM medium.
Eur J Hematol 2006;76:309-16.

Kocaoemer A, Kern S, Klter H. human AB serum and
thrombin —activated platelet-richlasma are suitable
alternatives to fetal calf serum for the expansion of


https://bloodjournal.ir/article-1-220-fa.html

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

O 5 515 ol 3ol Lo jdeme S

Loy 3heslanal b apiilye (g3l slad e S

mesenchymal stem cells from adipose tissue. Stem
Cells 2007; 25:1270-1280.

27- Doucet CH, Ermu I, Zhang Y,Llense JR, Begot L,

Holy X, et al. Platelet lysates promote mesenchymal
stem cell expansion: a safety substitute for animal
serum in cell-based therapy application. J Cellul
Physiol 2005;205:228-36.

28- Vogel JP, Szalay K, Geiger F, Kramer M, Richter W,

Kasten P, et al. Platelet-rich plasma improves
expansion of human mesenchymal stem cells
andretains differentiation capacity and vivo bone

\nd

formation in calcium phosphate ceramic. Platelets
2006;17:462-9.

29- Schecroun N, Dellaye Ch. In vitro growth and

osteoblastic differentiation of human bone marrow
stromal cells supported by autologous plasma. Bone
2004; 35:517-524.

30- Dominci M, Le Blanc K, Mueller I, Slaper-Cortenbach

I, Marini F, Krause D, et al. Minimal criteria for
defining multipotent mesenchymal stromal cells. The
international society for cellular therapy position
statement. Cytotherapy 2006; 4: 315-7.


https://bloodjournal.ir/article-1-220-fa.html

<*

L 4
AV Sl ) oslad @ o5 ‘_)9?5%

[ Downloaded from bloodjournal.ir on 2025-05-28 ]

Culture of rat mesenchymal stem cell using peripheral blood-
derived plasma as the culture medium supplement
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Stem Cell Department, Royan Institute, Tehran, Iran
Tehran University, Tehran, Iran

Abstract

Background and Objectives

In current protocol for isolation and expansion of mesenchymal stem cells (MSCs), the use of
fetal calf serum (FBS) as a medium supplement is inevitable. FBS is immunogenic for human
subjects and may transfer infection in the case of transplantation. In the search for an
appropriate substitute for FBS, in the present study the effect of plasma prepared from
peripheral blood on the growth of MSCs has been examined.

Materials and Methods

Marrow cells obtained from rat long bones were cultivated both in the mediums containing
FBS and in those with plasma prepared from rat peripheral blood for the primary culture and
the three consequent passages. The cells present in all four passages were evaluated at each
culture stage for population doubling number, viability, and the rate of proliferation by cell
count, MTT assay, and plotting growth curve, respectively. The cells from primary culture
were also examined with respect to their clonogenic activity. All experiments were replicated
10 times and the average values for each group were statistically compared. Furthermore,
passage 3 cells from each group were examined in terms of bone and adipogenic
differentiation by specific staining as well as RT-PCR.

Results

The cultures from plasma group appeared morphologically more homogenous than those from
FBS group. In general, the cells from FBS groups had a better status in terms of total
population doubling number and MTT test but these differences were not significant in passage
3. Moreover, growth curve plotted for each group indicated that the proliferation of cells in the
plasma group is somewhat slower than those in FBS groups. The culture of plasma groups
showed more colon cells compared to FBS groups but the colons in the latter appeared larger
than the former. The cells from both groups were readily differentiated into osteoblastic and
adipogenic cells lineages; this was confirmed by alizarin red and oil red staining, the bone
expression of osteopontin and osteocalcin, and the expression of PPAR-alfa, PPAR-gamma,
and C/EBP-alpha for adipose cells.

Conclusions

Taken together, plasma as a substitute for FBS can support proliferation of MSCs and
maintains their viability in vitro. Although this support was somehow less strong than FBS,
plasma could still be considered a safe substitute for FBS.

Key words: Mesenchymal stem cells, Plasma, Cell proliferation, Fetal bovine serum,
Differentiation
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