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Gene name Direction Sequence Annealing Product PCR
q Temperature size Cycle
2 . Forward 5 .GACCAAGGAACAATCACCAC-3’
[}
w §  Osteopontn Reverse 5"-TCATCGTCCTCATCCTCATC-3’ % 305 3
Z o . Forward 5 ACAAGAGATTCAGCGACT-3’
52 teocal 56 254 34
£% Osteocalcin Reverse 5-GGTTCTTGGCTTCCTGTTTC-3’
A }LO) Collagen type Forward 5'-GTCTACCCAAAGCACCAG-3’ 56 250 34
z Ra Reverse 5-GGTGCTGCTGGTAAAGAAGG-3’
P Forward 5 TGTGTATGGCTGAGACG-3’
g PPAR-alph 58 551 34
5§ apha Reverse 5 -CATCTTTTGGAGGAGTTTGG-3’
2 9 Forward 5-CAGGAGCAGAGCAAAGAA -3’
5 PPAR- 4
E g gamma Reverse 5 -GTCCGTCTCCGTCTTCTTTA-3' 38 376 3
£ 2 Forward 5. GCCGACCAAGGAAATGAC-3’
kS LPL Reverse 5"-GTAACAGCCAGTCCACCAC-3’ 37 265 34
o Collagen type Forward 5-GTGGAAGAGCGGTGACTAC-3’ 56 296 34
5 E 1l Reverse 5 TAGGTGATGTTCTGGGAGC-3’
£ 2%  Collagen type Forward 5-CTGTTATTCTCTCCAAAGC-3" 56 195 34
ET5 X Reverse 5-GCGTGCCATTCTTATACAGG-3'
& 2 Forward 5 _-GATACACCCTGGACTTCG-3’
Q
Aggrecan Reverse 5 . CTCATCCTTGTCTCCGTAGC-3' 36 191 34
Forward 5 -CCAAGGAAAGCAAGGTCTG-3’
HPRT Reverse 5 -AGTTCTTTGCTGACCTGCTG-3’ > 230 32
\Y)


http://feyz.kaums.ac.ir/article-1-5-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

\Y’A-\ :)LZ»M} gi BJL«nil g(vﬁbjti 09

ﬂﬂ}ﬁ_d&uw

B 33l Lo al cnl 5,8 ealial A& L5T byl e
ey sb 4 &S sl VA9A Jle s OI,Kes 5 Johnstone
80 1) BE A il ol glde Gy pab 4 ke
ol Guio Ol il 4 pled 2S5 [T Wisls LI 5 andlas
P slresg JSET edalie g BB £S5 o Fees wlS
gPs wdl og bes gl 53 Olsenl 4 ples 85 5 S 55
g B g8 le Ol gsuinl 4 pled CuiS 5o glodids i
248 @3S edalin (gladlas 53 Lo 3]l odd i
Pl e el o3l slad g Dl Finl 4 ples S
» ] spde KI5 elie Glaesg B e Ol
3 k] Ol il i 2l oo b 29 Sl Gk
O o Gdsld Sl 0o (BE A G b Ol gl
@by gdge I g Sluly L el b 5 4o 5 s
Sl 5 s B alb fudlyy b bbb il
Ol gl g 51 cantilpe (g3liy dghw (S5lulida sl et
SLdsdS S glite 4 DIl Fhe 2S5 S (B8 S
plxil 5 JsSU g5y p Ol Jre 506 ey Sl p
Cabre 31 VNV-T] Gl 0k o3lil 5k mle o pe i
Iogd e 4 St Bl ah e 93 oS el onl By, cn)
504 51 gl 5 dshe 35d 0 o 45 5,00 4dSs V0
S ol (S ol 5 B (ales ol co LSS
oY oslpar o 03 &S onl Fage XS L1 55k Sl
5 okl 3b 5sb Sl A4 53 T 51 ou Olsana glad s
Gradient ) iy, opl b oS plomil (51 10 1o 0 oo a5 592
s 0 s 53) (g e Ol gBul ke Ysene (Centrifuge
Ol g 31 Ol gl S e ol 035 o el 45 ol 23 (2
Oljen 31 48 ls DL ol aalllas gl ABb o 150 el 355
5o Ale 51 eslizal Osdy (Gl o o) Ol gsial jan oS

25 S5 s gl ol el gl g U155 OIS

dél:;e ‘skhd}lu aS C,.;ﬁf Q‘}Juﬁ 4.:.5) r.ﬁ SI
WBosy plu diben 58 5 Olssunl e 5l odd lda oanilye
b 53l Byl 5 043 el B L X500 sy Tripotent
A 3 Sarak (Gl o3, s 4 AR5
Al les
SIS 508 9 KL

oL, e.LS.i.A}}; EPW Cjb B] e o sadlae
agms NNy 2 SE5 g pai il OBk s 5 ea

.-\3)|> < )"}.t‘ AMJ};

aY)

3 okd 6yl O gl Jho CuiS L ol gaddlas s

397 il o3k s (28 A S o, Ol gl
o3, dw 4 nled 5o T Oy U s 2SS 5 gslulas OT s
GLdghe ax 81008 bb5)) e s Porab (Sl
sk bl e Sldllas 53 15,850 28 5 erdilie 55l
d sk (nl s ples Ol 3979 cpl b ok eslinal (925 Slajs
) Pl G 3 Il edd ) eSS L s
S sls Ol Jol b g 38 3 e sy pdse
o pld B Gl 85 ol el ol glad e
b 3 el lal b OAS el L L,e0 sy (a0
b ple g Bk (Sl 03, w4 oKL
il g3l glad e b BLs,l s a5 SUSs 5 (SS
ol Joho s slanlid Sl kil SL ot o Olimen
3l ol sad e Glaldr s daanld cpl Coeal
el S Lo 3 2S5 51 e LT L 5 O sl jhe
g Sl el oy gladhe 5550 3 WJ 4
ohi ims SH-A 5 SH-3 SH2 b Jobo sho alis
sdshe 55 50 Sl dshe e & (YA-Y) col
S ol gladdlhe o Lo 1yl K d e Oly Gl gLl S
poess lawld Oy (Bge ool o3k glad g iS55
sl 45 Wb oo Rl 3l gls sme ysb 4 Thy 1.2 05 51 &
JB (s 3l slad b Gila b 53 KlF 0 anlid (pl A
Gedshe 350 02 J- 4 U dl a4 [10] wil eslinal
Cd & el 0 e bl 2SS il ool
s Ban3l e $2)ls i 03 oS Nikiine s
BB 4 s b [1] cmlall sl 05 s p oJshe
Coale odd o sladshe pnles U8 p e ol oo
Al SIS Sl s o 4 W el ol
Gk spld CiS 3 X O3NS 05 Oly il anlllas o
sdse i ls Ypems 05 ol Ol 45 38 0L b Wb sy
Bapab JF5 530l il dyT 35T 3 a5 By pab
“hged &S gl IS g3l 53 g 0 oSS Ol s 4
Sl 398 0 OF L Ksler Olsiial 5 355000 o 51 B3 28 6
RT-PCR ;s (K505 Joate il 45 05 cpl Ol [F] bl 0o
J5 1 @3l il goml ety 3BT gednasOli sl JuSis
o 5 Ay a4 e b plbe oiS Bl d s g ek

23 Sapab JFs G3ledlgunl Ly Olgs 4 OlF e ples


http://feyz.kaums.ac.ir/article-1-5-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

Ol 5 ol el OLEL O Ol il ha el (53l S g s 5 2SS (g5l

References:

[1] Friedenstein AJ. Chailakhjan RK. Lalykina KS. The development of fibroblast colonies in monolayer cultures of
guinea-pig bone marrow and spleen cells. Cell Tissue Kinet 1970; 3: 393-403.

[2] Piersma AH. Brockbank KG. Ploemacher RE. Van Vliet E. Brakel-van Peer KM. Visser PJ. Characterization of
fibroblastic stromal cells from murine bone marrow. Exp Hematol 1985; 13: 237-243.

[3] Owen M. Marrow stromal stem cells. J Cell Sci 1988; 3: 63-76.

[4] Pittenger MF. Mackay AM. Beck SC. Jaiswal RK. Douglas R. Mosca JD. et al. Multilineage potential of adult human
mesenchymal stem cells. Science 1999; 248: 143-147.

[5] Sugaya K. Potential use of stem cells in neuroreplacement therapies for neurodegenerative diseases Int Rev Cytol 2003;
228: 1-30.

[6] Chapel A. Bertho JM. Bensidhoum M. Fouillard L. Young RG. Frick J. et al. Mesenchymal stem cells home to injured
tissues when co-infused with hematopoietic cells to treat a radiation-induced multi-organ failure syndrome. J Gene Med
2003; 5: 1028-1038.

[7] Grinnemo KH. Mansson A. Dellgren G. Klingberg D. Wardell E. Drvota V. et al. Xenoreactivity and engraftment of
human mesenchymal stem cells transplanted into infarcted rat myocardium. J Thorac Cardiovasc Surg 2004; 127: 1293-
1300.

[8] Herrera MB. Bussolati B. Bruno S. Fonsato V. Romanazzi GM. Camussi G. Mesenchymal stem cells contribute to the
renal repair of acute tubular epithelial injury. Int J Mol Med 2004; 14: 1035-1041.

[9] Prochop DJ. Marrow stromal cells as stem cells for nonhematopoietic tissues. Science 1997; 276: 71-74.

[10] Horwitz EM. Prockop DJ. Gordon PL. Koo WW. Fitzpatrick LA. Neel MD. et al. Clinical responses to bone marrow
transplantation in children with severe osteogenesis imperfecta. Blood 2001; 97: 1227-1231.

[11] Ishaug SL. Crane GM. Miller MJ. Yasko AW. Yaszemsski MJ. Mikos AG. Bone formation by three-dimensional
stromal osteoblast culture in biodegradable polymer scaffolds. J Biomed Mater Res 1997; 36: 17-28.

[12] Petite H. Viateau V. Bensaid W. Meunier A. Pollak C. Bourguignon M. et al. Tissue-engineered bone regeneration.
Nat Biotechnol 2000; 18: 959-963.

[13] Kadiyala S. Young RG. Thiede MA. Bruder SP. Culture expanded canine mesenchymal stem cells possess
osteochondrogenic potential in vivo and in vitro Cell Transplant 1997; 6: 125-134.

[14] Martin DR. Cox NR. Hathcock TL. Niemeyer GP. Baker HJ. Isolation and characterization of multipotential
mesenchymal stem cells from feline bone marrow. Exp Hematol 2002; 30: 879-886.

[15] 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.

[16] Eslaminejad MB. Nikmahzar A. Taghiyar L. Nadri S. Massumi M. Murine mesenchymal stem cells isolated by low
density primary culture system. Dev Growth Differ 2006; 48: 361-370.

[17] Minguell JJ. Erices A. Conget P. Mesenchymal stem cells. Exp Biol Med 2001; 226: 507-520.

[18] Vogel W. Gruneback F. Messam CA. Kanz L. Brugger W. Buhring HJ. Heterogeneity among human bone marrow-
derived mesenchymal stem cells and neural progenitor cellsHaematologica 2003; 88: 126-133.

[19] Simmons PJ. Torok-Storb B. CD34 expression by stromal precursors in normal human adult bone marrow.Blood 1991;
78:2848-2853.

[20] Dominci M. Le Blanc K. Mueller 1. Slaper-Cortenbach 1. Marini FC. Krause DS. et. al. Minimal criteria for defining
multipotent mesenchymal stromal cells. The International Society for Cellular Therapy position statement. Cytotherapy
2006; 4: 315-317.

[21] Wang JA. Li CL. Fan YQ. He H. Sun Y. Allograftic bone marrow-derived mesenchymal stem cells transplanted into
heart infarcted model of rabbit to renovate infarcted heart. J Zhejiang Uni Sci 2004; 5: 1279-1285.

[22] Sakai D. Mochida MD. Iwashina T. Watanabe T. Nakai T. Ando K. et al. Differentiation of mesenchymal stem cells
transplanted to a rabbit degenerative disc model. Spine 2005; 21: 2379-2387.

[23] Fialkov JA. Holy CE. Shoichet MS. Davies JE. In vivo bone engineering in a rabbit femur. J Craniofac Surg 2003;
14: 324-332.

[24] Wakitani S. Goto T. Young RG. Mansour JM. Caplan Al. Goldberg VM. Mesenchymal cell-based repair of large, full-
thickness defects of articular cartilage. J Bone Joint Surg Am 1994; 76: 579-592.

[25] Shao X. Goh JC. Hutmacher DW. Lee EH. Zigang G. Repair of large articular osteochondral defects using hybrid
scaffolds and bone marrow-derived mesenchymal stem cells in a rabbit model. Tissue Eng 2006; 12: 1539-1551.

[26] Johnstone B. Hering TM. Caplan Al. Goldberg VM. Yoo JU. In vitro chondrogenesis of bone marrow-derived
mesenchymal progenitor cells. Exp Cell Res 1998; 238: 265-272.

[27] Weissman IL. Translating stem and progenitor cell biology to the clinic: barriers and opportunities. Science 2000; 287:
1442-1446.

[28] Barry FP. Boynton RE. Haynesworth S. Murphy JM. Zaia J. The monoclonal antibody SH-2, raised against human
mesenchymal stem cells, recognizes an epitope on endoglin (CD105). Bioch Biophys Res 1999; 265: 134-139.

[29] Haynesworth SE. Baber MA. Caplan Al. Cell surface antigens on human marrow-derived mesenchymal cells are
detected by monoclonal antibodies. Bone 1992; 13: 69-80.

[30] Hall BK. Chondrocyte diversity, Bones and cartilage: developmental and evolutionary skeletal biology, first edition.
Amsterdam, Elsevier Academic Press, 2005. p. 301-312.

Qo)


http://feyz.kaums.ac.ir/article-1-5-en.html
http://www.tcpdf.org

