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Abstract:

Background: Saffron has the various significant pharmacological effects.Vitamin D3 is also
involved in differentiation and functions in various cells. This study aimed to investigate the
synergetic effects of the aqueous extract of saffron and vitamin D3 on the differentiation of
mesenchymal stem cells into osteoblasts.

Materials and Methods: Flushing method was used to extract mesenchymal stem cells.
Immunocytochemistry agonist CD44 antigen was also used to verify the identification of
stem cells. In the experimental group, cells were treated with 600,700,800 mg/l doses of the
saffron extract and the above-mentioned doses of saffron with 5x10”" M of vitamin D3 were
used to induce differentiation. The control group did not receive any treatment. Cell
differentiation was evaluated by the alkaline phosphatase activity assay after 10 days and
Alizarin Red staining was also performed 21 days after the treatment.

Results: Alkaline phosphatase activity in the vitamin D3 and saffron groups showed a
significant increase compared to the control groups. The activity of this enzyme in the
combined treatment groups showed a significant increase compared to their single use. The
Alizarin Red staining showed the differentiative effects of vitamin D3, saffron and their
coadministration in the differentiation of stem cells into osteoblast. The saffron and Vitamin
D3 coadministration has the most profound effect on the differentiation of mesenchymal
stem cell into osteoblast.

Conclusion: The results indicate that the coadministration of saffron and vitamin D3 has a
significant effect on the differentiation of mesenchymal stem cell into osteoblast cells.

Keywords: Osteoblast, Differentiation, Saffron, Stem Cell, Vitamin D3

* Corresponding Author.
Email: baharara@yahoo.com
Tel: 0098 513 843 7092

Fax: 0098 513 843 709 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences December, 2014; Vol. 18, No 5, Pages 411-418

Please cite this article as: Baharara J, Nejhad Shahrokhabadi Kh, Nazemi M, Ramezani T. Synergism between the aqueous extract of
saffron (Crocus sativus L) and vitamin D3 on osteogenic differentiation of rat bone marrow mesenchymal stem cells. Feyz 2014; 18(5):
411-8.

AAR



http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

S5 il julad e D3 (yasling g (Crocus sativus L) o Aey i o jlas (o j81an ji
2o Glige O gadiuul o ju gasuil jo (sabus glad gl

¥ A Y

*y

Sl ab o WbL ﬁf“sagi EALE 85 amas o Ll ol

oM

2yls S b s 5 ol 3 Shes 5 pled 53 5 D3 el g 5 009 ot 3PS, Sl T gl ls O i) i duR § dislw

RSO PRSP PCIOw, ' - [PVPU{ [ ICAPI Y0 [ BTy DX S D K SO CAPRPRI 75 &J oslas J_I)'jlraj‘l,‘bb- adlas s

s Syl Sy SeS 4 el 5 odd gl Sl Sl oI5 gl e e Ol e gl slad gt 095 9 oo
;.’U‘ é}: d\hw}:ﬁ}b'}é&jﬁ)b r; ;A:’“A“JV.. g?" 6\#5’%\56:% G\AJJ-L-‘ g‘jﬁﬁ 6\.&5}; BL % r\:u|
LAJ_,.\M}[L&S.:JSJQJL'):6)w&;@hdjsa};.ﬁabm‘ﬁwm|éﬁD3 qu,,\l,.«bX\fvg;.léJ.bl“lﬂb!ﬁ;j

03 8 gy oo 5 m YN 55 53 35 sl el Ky 5500V 3l e 5B ST ‘ﬁ.}"' Sl o b

e s )l I AaLs b aglie 53 Olje 5 D3 iy e S5lys slaey 8 bl ST s b

Gl Koy ol Sl ol Sop 38 4 Sans D3 pmbug 5 O i) P8 sles slaog S 5o riij o) b Ol e

A 5313 DL 1) gl 4 o 4 (3L s T 15 slaslas 5 O1ke 3 D3 sl s ples 31 3, ol

s edalie D3 olug Lol e Ol iy o e ajjf); srls J

- Sl sl &y Ol gl e portil e o3y slad gl 35Le3 53l e 1 slls D3 el 5 01 e 1 31,18 18 S o

FIN-FIA Ol AT 65 5,31 0 o)l R 0593 b pha gl — pale asbiolo 5

Sl pudigs 53 &S el Ol gl G ad ke cpl ol pa
Ld g cnl 45 Jds cpl 4t 45 )13 ey a5 2580 55
@ cald ity cwdhgmal 4 BL ple 51 e
o3linl Kos b b 3 [FN] dyls b b sl gl
bl oKas Gloys Dlaal gl (ool glad s 51 e
[o] 555 axlpe ad e 28 LB o A2, dhoxr 51 (SIS
Fas Sl Slaal s ol glad g Sl eslizal gl ol 2l
SLusSE g slee b 1) bdhe & ol ©jsve pd Jgene
I e 9 s plad 5,50 slad gl 03) S 4 il
[F] spbn oslizal Sloys laal s, dgmte sadsbe ol
ok o3liwl sl pled W gl 0t & (5,04
JSto T 4 o s oS dn A5 (gla s gSB 4 s g 2t
- o 4 4 09 LOT ) ealinal (gsladl a5 51 5 Asb e
635 3 45 ol L oS5 il p Ky g l300 gl [VOF] AL
el Sl A gl sSU algessm e Sy Jalse )
el gl yls s OF L3 i gis, S, 5S6 5 Olu,
"l g 5Bl SIS e g gl S sl (sl LS
5o gl gSU 5l (K AP] a8 0 Ol 1 Slgseal e 5
S D3 ey il o D ey Slinia Ol el ples s

S oglaa Gl 4 S Col Gl IS D058

Y

Adb e s

D3 sl g cgobiy Jshes 0285 cilad ey gitl 150l OB 519

doddo
3 R 53 Beged (p Fdgeme 51 (S Ol Pl Lisy
6\.&@-—-}).} 3 eslawl )'jjd [\] M\f& u.al‘,a.l.u‘ CJL.» v.:»;
4SS sl ol glad e Jol> Lilsn 45 (o a5 b
Ol kg 53 il oy ] GlOIal e
BISEY| "‘d::u bl s ol dLhJJ.L.« [\'] 39 0 salanal
"t 3L O sladl ST O Ay O Ol el e s fd
3 SFn e ol Sy oss sbls bk cpl tips

] sl 55l in >

ST o8l sl eSS 3 Sislew lisizs S pe o pluidils !
Sqpdeo 3219 ¢ ol

Sgpeo 3219 ¢ oMol T 01> ¢ galids Canmayj 09,5 ()b Sbiaol "

Canns ) 89,5 4529912 095 ok (plisd Chan j 2l it )15 (s9onils "
Sgio 3519 o ool ST 2N o guolis

Cont) 29,5 SsPE 19N pelid ) S S5 ssmils |
o los Bl (g ) pole 23Sl (gl

sJoluns aimggs 63l *

GIPl (2955 SIS Siglan Clikiss S e FF pleial) OLLS 2pde
Sgne (g0l 5151 221

<OV VAFPY - QY :gnigi)gs <01 VAFPY . QY :pals
baharara@yahoo.com 5xg)\3S)l Cuny

V5710 1¢3lgd Jdysy AnG AP/1 /1 F 2cablyys AyG


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

. ‘}lL«JJaD?) CX:‘\:‘lJJ b‘/'u;)' ‘;ﬂ}élrh

SrSeobas 3l ol 3g Gl s, schle g ¢l p A
(Sigma, UK) ciS L 3 5 okd )8 Ol slaads
455 J= DMEM

P 3 il ol gladhe iS5l Al
s AP b Sl Sl S gl e sla R e 0l s
A VY VA S5g eagdome b dge (651 (3l p e g0
WYos kel dauld s Sllees U1 s g s S sl S
ol 8 Sl am s YYEY gl 5 S0 cslu VY 5 cslu
s 53 1R g Ol SIS ke 4 Sl Lk 6 4K
L WS 3500 55 Slyjhe cGaios ol 4dS 55 aud 3 il
WIS 04 S L s lnl Ad ol (AL Sl
Wl 5 e 5 0l Ol ol SalS Ll s s 5 s
5 ey p 55 e S8 b gl cpl g g2 5 s S
4 5 Flushing 25, b Sl geal JUIS 51 31 Of el i
533 Y00 3 5l DMEM cis o (g5l K KoS
S SN 53 Jghe Sy g oD Sk Sl adds s
Ve b ool e DMEM ¢S hoes 51 5 ok oslayl 3 Jokw
S gm Sl A3 V5 (Sigma,UK) 58 i pro A
95 p bde i8S bow S eslitul pasbe g gl w2
Sl 4 Joh (515 ol 5 0dd g S Sy
[0] 8 plast (Jsho oty e sl

e 03T a3l slde alals
Sl ade 3BT g e s Ssml hos 3 ke (nk
pd s S esliul (Abcam, Germany) CD44 ko
ol o yn ¥ sl il s edd palls bdghe S g
IGg oo 550 CDA4 wle 5 gl ol T L 5 25 8
oS L bdghe (g A Gl cole ¥ oo ol
ST 20 93 e 5 Kk 033 g ol il Sl
L a0l (Abcam, Germany) sl ee Jise i » 49U
dr gt s s 8,15 FITC (Sigma,Uk) s, 5555 ssle
e 5 RAD eols e b 4w L cel Y cXS
plxil 51 day 5 5 5 plowl 43 0 weay DAPT Sl K,
LaboMed, i) sigh @ sfusSon b amd giid Jol 0
Loy adsl ool BT &5 i JS og 8 .ad 5JUT (Korea)
s B Blod 5 o g es S5 23l ) 4 s

4 0l g5 opl g Ole; DI el s b d g Hles
el ool ladge inle W Glp Obier o) se
SUad sk 1021 53 LLAS 03ls S8 Ll YF ol s (0xVeT)
A e A gV Fre) Ol e glackile b edd eols ciS

0 AJLQ.:' I\/\ 09 |\‘~ﬂ‘~|‘_§> K) JSI |u;a.:5 MUALBJ)

35 by ol XS e he JUasl e edwsl D3 o 8
S g AU ilmsagr 5o (gledd atld JE g ses
g 31 (gles S b 5 Shas 5 A5 5 pled Llg e 5 0
S48 aLS (Crocus sativus) ol as; [A] &S J s 1)
O glls Blges WS V] Aibs G35 el
moals 0L a fla gy 4S5, gbay tAdl o (gadate S5 455,10
- Sl Gaes e SIS Glls O jge slge 5 Oljke; 45 &
Wl 5 3 Ao (b chlis (K8 5 55 AT OlaS]
sl 5 Cang e (N 0kalS (Sl A S A
95 gL 4 lesle 51 SU Olkes E b V0] Al
Ph 4 e sl 4 a3l 40 o 45 sl s S
by Wl oK g mal 1] sk s U AL
5 pNgny ot Lol g 5 o1815 5 0 S (5,8
3 oS S s S S 5o tapd e S3L Oljae) 5s eld
SASE 9 al ) 45 Ames Oljie Jeol 6 F g0 5l se JUI AL
=)l ms e DL 45 slys sgmg slsd [VVN+] il e
sl e ST 4 56 T 5l Gaie sl gl 5 gy
LOT 53 1) ples Wi 5 bl Sl 5 gokiy slad sl
Ll aw Oie) ojlas Sl 4w by VY] s W
» 1 oSss s RNA DNA csl jn o (Sl

edls Sl 01 g on XS (0 5l 5 g S slad
el Joho 25 Sl b Ol phe el slad e )3
ples oS W Sl a8 bul 5 [VEAY] spd ples Ssp
Cospl kS b sy Sl 0dd S 58 D3l
53 by gladghe nles W o Jge Jalge 5550 53 andlae
03,51 Sy Olgea) Olss plg sl b el ey
sedsbe pls s oI o5l 31 D3 w5 (b
TSl St &y (0l e b g Ol Pl Ghe el e (g3

] 0 WSS, Ca.u)\.)

b 9y 9 g0
S WY Jl s a1 o o0 adlas ol
P R PP PP TS CRPS ¥ PRRCH -2
DA p g e 3 Olie5 101 jie5 g o)las 4
Uley Kis LA 5l p 8 ww n3 a0, Olul
L oS oslas 5 A odwle Yels (Crocus sativus L)
Sn oo 9 035 plol e O 5 Al o ol 51 o3lizul
oslizul M 53 slezel oKy 51 O1,ae5 oylas 03,85 SKis

fy


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

4l @b (ST 355 e K5 b Jghe v 5 Sl ol
Ldsho O35 o3ly 4 55 9 35 00 sdalin V A IS 55
Sl b dghe 3975 comzed b Aol By, ool B
sl &S gLk 3 DAPI &K L Lol glaaes

Sdke GlbI s o5 s K sdalin :A - ojles S
B ld mhn , CD44 05 SOy clew ool gla
10x10X DAPI g5l K,

Ok o 5 oSl s ady K Bl 51 G sl b
") kgl sz [0] 50 o b Dl 4 Ol WO
a e D3 ey a5 sls 0L 5, cylpdl b oedd (g mel
I ol gladde s Lol cun 4 pla W
N 00V 505 55 nled 1 ppde 5 Sl 0dd et
“d sk (B Y ojlad JS5) dss 8 sdalive S 05 8 4 Coas
Olies sslas b jled Cowd e el ol gl
e A 593 s 55 B el g oesls DL e sl s
e (G jled JS2) sy St Ol e 2 s e S
sy ol Ky b sk T oSS sl K Ol
5 Ol il glachls am e s s F edalis
4 01 sy @B L gl o5 D3 ulyy chle oz
Sl Oljer Sogoa (Al ) Rl DI R ales
e 3 S el erdilze ol sdg 53 e W
Sles slos 8 5 55 ool b eas gl K5y glad sl
Ve 0V Chle b oolen Olie; slas,las L e
FANE fJf e Ave clale 5,8 a8 sl 0l D3 by
A S ol e 4 D3 ey Vg0 0107 5 Bl
ol ly ales a4 ayles 31 208 L awlis 3 gnles

DY sl JK5)

e

UL 5 Ll

bl bl Lokl g Sasf les G o
Hokd QLI ol 0y S S a1 s ekd 1S e
500N T D3 s il glachle (e [0]
Loy odd Obml LS Sla,lE wluly &S 58 (Ve Vo7
L Lol bl 4 gpld SIS ey Gl S VY]
g 5l 2L b Hles 5 Jol mls ulal g
e Dsgen e il Sl plee D3 by 5 Ol e
dpen Ol A s 0 e AV e Slackild | Ob
o Sy g0ty D3 bty Y0 X107 ol e
2 ase 2dlys 1y goled B8 sl 058 23S pll
S S b adgle (K5 ds5,50 Sl Sled Ske (b
Ol 0 (b 5l e 5 w3 S J S (INV, Ttaly) e eSas
A plosl 56U ST g 55 oyl a0 a5l K 35 50

SUSYPI SRRORR Uy O PO S5 R P AN <)
oty it e Sl Sl il i b e
Ky L 5 s R oS A3 b Sl L L ek
Ky 4aids V0 wues (Merck, Germany) s, cp,l5dl
"4 35 ol Ky s oS Slle gl Ld
2 Gos Py ek Jo Ao ) Sl el Ay
(Epoch, USA) jusishs,ifoml oliws ahewyay 405nm
AP

B 5 e 56l ST ol Oles g 2
5 A ey 5i2d PBS U b s bed e las 51 5, Ve
VYo e s Ggb Jpboes 5 ot 50 NPAO osisS 53 il by
oslital U g ok Ihor 3L g A5 5 ks Slu 435 55
cJws (Pars Azmoon, Iran) bl W7 cus 5
e Ky by L A0SAM g Jsb s (536U ST
A3 byl 3,4 (Epoch, USA) e by Sl 51 a3liul b
Nf]es 8

s3litel & SPSS 1551 05 by ol a8 slaesls
53 5S> 03031 5 Sle S bty L0 se3T LT
5 sl b Lajlsges 5 ds 8 U1 P<e/00 ()05 sne e
Add e 5 Excel L1580 e 5
W

T3S b e g gasl planl 1 ey lad gl

@JJJCD44 95 d’.‘ai d45m 9 HAD sy q,:..d,,.u Q?J"Snﬂ

0 ojladd [VA 0,95 [VFA¥] (65 5 3T | b asbioba s


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

i pled p D3 el 5 01 ke 51 e

},,JsJﬁ,,wwbg\&)_.Jy,.qj&\)s\rﬁ,u,@b3w@,;¢»‘5u;}>‘51ﬂ>,wwl‘5ﬂ1&)@u-v oslad IS
D3 cpalis Ve 0310 5as e €l e g S 5 Se A 55 Bl mS A il e el 4 ool sad el Gl

(\'X\‘X) &Lugf)}v cr\j; O s g)lJLF«J_’D3 m»l:u)‘y}ﬂOxh_V)_,:D_,&Lng

7S $Bos S 55 Bl cpl Sl Ol &S sls 0L bleS
NV 75 00T s glachile UD3 by 4 by
2 $3bld AT I ity Sgpuie tals GhI
& Cod P lsime o b e 06V il
AT b oS s BV s ga) b et S8 05 5
sley S s ‘.i;i o Sl Ol a5 sls OLE g5bleud
S A Gachl 5 S plg 5 gl
I D3 by Ve 06V Chle b ool en i s o8
lad ST b Ol g o i (P<e/00Y) 3405 ls g
o on O o5 fid 53 p 5 oo Ave e golad 0y S 50 (550
P<e/vd) as easlie D3 by Ve OV 5 b

.(C\ J|.>_9.¢3
o

skins b b Ky K Ol s sba Olis)
BE) |) asle ag_‘ o‘,ﬂle &l_,s J_a'| Qu.:a:u' Lol "J*"d‘ salanwl

0 o jle [VA 0,53 [VFAY] (g3 5 3T | b asbiolags

Sl e Gk 35 Al Gy b sn

098 03 Pl Ve &5 ols DS pagdy iRl baug )8
5 el 4 o Ve 0xVe 7 ke U D3 by (s)les
mer (P sl s iae ll Ks s3ss b alis
Oley it slojss b soled sWes S 3 o
bode caiin A 2 oS e At a0 S 4S5l 0L
oy 8 s wsdeay (P<e/ved) syl sals b awslie o
Tl bl pen Olyie; A8 aw sodile plg 3l 02w
A og S 5 o8 P ide D3 ey Vs XV
D3 oaliy Yo 0V 503 b gl Oles A s 08 e
AT s o mls ) (P</0) as csalia
Sobes sy 8 53 rﬁij o) Clad Ol a8 sls 0L 5Blawd
aglin 5 2 53 p S ke Ave g Vee P glacile b Ol s
St 5 PN syls Slsame il aalds op 5 L
e AL e 098 s (65blhnd ST sk sdaline odlad
AT Sl oS s (AN lsgad) sl Eo A S

10


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

(V0] ks o515 I ST (s1ls JUI Bl 5 s S5 S s S

B Oty il slads sl 05 ol Rl sl ST
0.16
0.14 - il ol S—
0.12 -
(]
S 01 -
w
2
S 0.08 4
@
0
<
0.06 -
0.04 -+
0.02 -+
0 -
control VoY VoY kY Fr)
Vitamin(M)

Absorbance

OHKen 5 e

A OIS e SLS S s el esls DL b S

A O e Cilotes sladas &n s ol el S5
0.16
AEK
0.14 * *xx
0.12 -
0.1
0.08
0.06 -
0.04 -
0.02
O L T T
cantrol 600 700 800

Saffron (mg/ml)

535 sedam 53 Ol e Cilisee sladas sl s ol B el S

el DN eV

0.18 4
— kK etk
0.16 -
0.14 -
L
S
S 012
=
=] 0.1
]
=
<< 0.08 -
0.06 -
0.04 -
0.02 -
0 A T T
control 600 700 800

Saffron (mg/ml)

5 0les alles siss 5 (B) D3 ualis (A) 0lyas s ciloes slajss s 36l IS w-ﬂ Cled Ol oy =V ool s gas
FEEP< o0y FEP< 0y (C) D3 sl s

sslieay b g ol 51Ol gl jhe el g3k slad P
S b o3l D3l 5 0105 bl SuN ) p
NP ia P B g e gdoue s 0k eslitul gl pes sl
63y ladshu 1w cpl 55 A3 OW,IE Gb amals
Fr B g 7S bl g en gy b Ol 5 el Camnzgy
Cols F1 ks M el gladghe V4] A3
b5k 05 sladsbe 5 odmr S S 4 555 (S
3 om oA st B ol Lds S b L ges
Glie mlS opl ails ek2S 5 JKE Ss gl Sl ¥
Amani alas alex 51 Sligioss 51 gk 53 ool Sz
31 OLE o s gns) S Joolm s [Y0] 05 O)Ken
CD44 o Sl gols odd o ondilye sadsbe oS
T sk D3 3l sl et 5 (S SOk cnl Sl
t18 G5 (Sisal pld SIS s p slp (VY] 3L
555 ol Gl K, 50 D3l 5 Ol jkes olas
s ST e Ol A eslitul 3Elind JSTT v

f\#

T Mg Dgospp 25 DI by (S5 Hem S5
Sl edS d plin 5 Ol 3L @S 55 &5 AL
hobs Sy v am g U K g I [IVAF] 5l Il
Glresy Com 4 3by sk pld (Wl p S5 Jelge
Oloys ahex 51 loys Slal b Slgsaul glacsl cilise
2Rk Wi S b sl 4 4z s b s
a0 I 6590 DS S W ol slad s
gty g (b ole Ol goa) Ol jae) 5l oaliul andlas (p
Span 5l 5 bl ypen 49) D3 el b e
“oil gad e ol GWI I e (A5l Slys
o Sl oy gl e g O gaal e 5l edd gl gual ol
Whalyg 05 B s b 5l il g3l lad s
5 bl s glalisr BB 55 Sl mlo 5 SU Ay 05
s dlgiy Ldsha opl 5l ealiiul gl 4T s o F e fes
ca 5 el adlae jo ol gl PIA] Canl Ol geial jhe s
Sy gilebir esle B, Olel e c B e

0 er |V\ 0,92 |“~Q‘~|‘5> K] )51 Lﬁé MU:L&J)


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

. ‘}lL«JJaD?) CX:‘\:‘lJJ b‘/'u;)' ‘;ﬂ}élrh

T ed S e 56 4 9,5 2UlE &S ool el
wlas ol s b padge cnl 5 Lsd gl 56 5505 cAas
OLS Getowd pl uls ASL o gupr 01285 led 1 » (S
Sk pled mall 4w Xl e Oljie) ol oylas 4S sl
s Mahmoud Ll cpl ;3 558 Candusiinl 4 ool o
cbdsle pla @y el oS Sl olas 5 0K
5 Jol sl s ged bl ol gl o 4 (53l
Slols amu,b oS J bl o las 45 sls GLES 05 8 opl Sllas
e Guie g3l sladghe ples 5 XS Ly, oo OIS
B T B PRSI D WL PR RS
T dge 53 1l dmls A anb slaes sl b
“oeon 3 Jel mE L b 4 s g il W e
1> A 55 015 5 tAdl e swed 5 55l OLT sla
Wei [17] a3l o bd s Li> 5 oo Sl 1 5153 45 Sl
ek gl el d g dy) Catechin gyl ol 51 01,8
e Sl edd e (el e lad b ples Kg) 2 1) G sl
o) O, s gad gy |y gl 4y OLSH O g5l
AT b [l Ul J gy ol 45 das e 0L 05 £
Olgien conlpby ool 1y odd Sled (S 098 55 1) 5blad
) ples QI 25 45 anb DS 5 oz 5145 5500 Ol g
3OS 5o a5 wdl b ksl il sla dhe s

[Y0] 550 il 555 4 Ol ey ez

& 5 4o
D3 ey 5 0le) & ol O SOL adllae b
gk 55 Sl nled Gl 4 e WS 0 g plas 2
S s B gl e g Ol gl e ) edd Gl ol o
Sed g ples ls e Sl G5 e ST sl LT pl g 5 5,18

B gd o Lo giul 4 Ol guiwl e andil e g3k

S108 9 K3
PN 38 i Slhdew S e Oes
Gl Rl Alogans Agd dmly oDl 13T oKSls (g gl

23 g o0

References:

[1] Veshkini A, Marjani M, SelkGhaffari M,
Moridpour R, An Y. Radiological Evaluation of
Rabbit Femoral Defect Healing in Caspian
SEASHELL Pellets. J Mazandaran Univ Med Sci
2007; 17(61): 105-13. [in Persian]

0 AJLQ.:' I\/\ 09 |\‘~ﬂ‘~|‘_§> K) JSI |u;a.:5 MUALBJ)

ol & b SIB Sl S s V-V dse (650
4 @by gbdse nla cgr Ayl jasls Olgsa pad s
GoF e Ol 0,8 e I ealil 3)e el sl
Ol L5 Ky Qo 5 5,5 ol Ky ol 51 et ls
22 oy 98 ol G eslil ol ke S5l 04D e
Olades 5 Sl Jglane K55 il CBL Coon & g pled Dlallae
osliel B9 93 ol 5 oawstul 4 plas A0l gl 55 K
AT b 3T 5y 3 o S i) [YY0] s
cerliny (A3 pled Sy5 4 sl DL (bS5 AS ) 3,
ey S o 5l fhy ely oo Ol 5 D3
Co gbdiged 53 pled Ol p i Rl w28 0 ol
“o5 8 53 hs edalie Y se OV a5 55 D3 by b jles
Mo 00T aliilen 53 I8 B p e 2llen sle
daly cpl 5o s S edalie 2 5o 0 8 e Ave 5 D3 il
Jow ALS s3le oS Winhs 0L Lhdow b O )Ken 5 Sladl
Sy ) g S B g Jhe CBUs SUIS Gl ol
S ol sy Al OBLS copl gy [YF] il Wad s
sl ol sbd s aauly b ileys Slaal s exlitul g
3 s S s S s DL &S 5ls sy 3 SLELIE
2 et Gl bdie 5l B 4l dagl olinis
SB o sladghe A3, s Ol gea 5 LS 0 Hlge S e
33 s S ey S by edly ) sba K562 5 HLOO
AR Sl g os [YF] cl edd Jles s S e
gt wow Ol sladse g9, S G sl Ll
man Ol oo ol gy [YOYF] Gl odkd adalin s 4 4l
S S ol DS Gl Bl eslas oS 5 S (6,8
5t o s BOT 53 48 By 53k s s 3 5 o
Cdls am g b s, 5e ol 5o & [YO] Lpd e s mled 5B 5,0
e p) 3K ookl skl glockile s B s el
2 el by ls Jlsa 35 15 Jobe S o lac ke ol 55 25
5 L ey A Sl gl 1 eslinel | adlae ol
b il il e ) Joh S o a5 ays S ealial O i
e 5 rle ks, e cwep de 2SS ke

[2] Hosseinkhani H, Hosseinkhani M, Tian F,
Kobayashi H, Tabata Y. Osteogenic differentiation
of mesenchymal stem cells in self-assembled
peptide-amphiphile nanofibers. Biomaterial 2006;
27(22): 4079-86.

\AN%


http://feyz.kaums.ac.ir/article-1-2395-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

[3] Kadivar M, Piryaei F, Ramezani M. Isolation,
Culture and Differentiation of Chicken Bone
Marrow Mesenchymal Stem Cells. Armaghane-
danesh2010; 14(4): 1-11. [in Persian]

[4] Nuttelman CR, Tripodi MC, Anseth KS. In vitro
osteogenic differentiation of human
mesenchymalstem cells photoencapsulated in PEG
hydrogels. J Biomed Mater Res A 2004; 68(4):
773-82.

[5] Ramezani T, Baharara J, Saghiri N. Osteogenic
Differentiation Effect of Saffron Aqueous Extract
(Crocus sativus L) on Rat Bone Marrow-Derived
Mesenchymal Stem Cells. J BUMS 2013; in press.

[6] Tarfiei G, Mahmoodinia-Maymand M,
Noruzinia M. The effect of differentiation inducing
factors on osteoblastogenesis from mesenchymal
stem cells. Genetics in the 3™ Millennium, 2010;
7(4): 1864-70.

[7] Nemati Sh, Zare Mehrjerdi N, Baharvand H.
Differentiation ~of human bone  marrow
mesenchymal stem cells to neural- like cells in
vitro. Tehran Univ Med J 2009;67(8): 527-34.

[8] Fadaei R, Amirizadeh N, Nikougoftar M,
Habibi-Roudkenar M.  Effect of human
hematopoietic stem cells on differentiation of
mesenchymal stem cells to osteoblast cells. Sci J
Iran Blood Transfus Organ 2012; 9(3): 226-38. [in
Persian]

[9] Piemonti L, Monti P, Sironi M, Fraticelli P,
Eugenio Leone B, et al. Vitamin D3 Affects
Differentiation, Maturation, and Function of
Human, Monocyte-Derived Dendritic Cells. J
Immunol 2012; 28: 4443-51.

[10] Kianbakht S. A systematic Review on
Farmacology of Saffron and its active Constituents.
J Med Plants 2008; 28(4): 1-23, 28.

[11] Nikawa T, Schulz W, Vandenbrink CM,
Hanusch M, Vandersaag P, Stahl W, et al. Efficacy
of All-trans-p-Carotene, Canthaxanthin, and All-
trans, 9-cis-, and 4-Oxoretinoic Acids in Inducing
Differentiation of an F9 Embryonal Carcinoma
RARp-lacZ Reporter Cell Line. Arch Biochem
Biophys 1995; 316(2): 665-72.

[12] Gudas LJ, Wagner JA. Retinoids regulate stem
cell differentiation. J Cell Physiol 2011; 226(2):
322-30.

[13] Song I, Kim BS, Kim CS, Im GI. Effects of
BMP-2 and vitamin D3 on the osteogenic
differentiation of adipose stem cells. Biochem
Biophys Res Commun 2011; 408: 126-31.

[14] Mahmody Z, Solimani M, Saeedy A, Iranshohi
M. The effect of ethanol extracts of Galbanum on
osteognic proliferation and differentiation human
mesenchymal stem cells. J Med Plants 2013; 12(2):
1-8.

[15] Melnic J, Wang S, Marcone M. Chemical and

A

UL 5 Ll

biological properties of the world's most expensive
spice:Saffron. Food Res Int 2010; 43(8): 981-1989.
[16] Ghadrdoosta B, Vafaeia A, Rashidy-oura
A, Hajisoltania R, Bandegib A, Motamedic F,
Haghighid S, Samenid H, Pahlvan S. Protective
effects of saffron extract and its active constituent
crocin against oxidative stress and spatial learning
and memory deficits induced by chronic stress in
rats. European Journal of Pharmacology 2011;
667(3) : 30 222-229.

[17] Penna G, Adorini L. a,25-Dihydroxyvitamin
D3 Inhibits Differentiation, Maturation, Activation,
and Survival of Dendritic Cells Leading to Impaired
Alloreactive T Cell Activation. J Immunol 2000;
164(5): 2405-11.

[18] Baghban-Eslaminejad M, Salami F, Soleimani
M, Abnoosi M. Study of BIO (6-Bromoindirubin -
3’-Oxim) Effect on Growth and Bone
Differentiation of Rat Marrow-Derived
MesenchymalStem Cells. J Hamedan Univ 2008;
9(3): 5-13. [in Persian]

[19] Khoshchehreh R, Ebrahimi M, Baghban-
EslamiNejad M, Aghdami N, Baharvand H. In-vitro
Potential of Human Bone Marrow and Umbilical
Cord Vein Mesenchymal Stem Cells to
Differentiate into Insulin Producing Cells. Iran J
Endocrinol Metabolism 2011; 13(4): 384-97.

[20] Amani M, Amirizadeh N, Soleimani M,
Malekan H, Habibi Roudkenar M, Bashtar M.
Effect of growth factors of platelet gel on
proliferation and differentiation of mesenchymal
stem cells. Sci J Iran Blood Transfus Organ 2009;
6(2): 71-83. [in Persian]

[21] Gronthos S, Zannettino AC, Hay SJ, Shi S,
Graves SE, Kortesidis A, et al. Molecular and
cellular characterization of highly purified stromal
stems derived from human bone marrow. J Cell Sci
2003; 116 (Pt 9): 1827-35.

[22] Trompeter H, Dreesen J, Hermann E, Iwaniuk
K. MicroRNAsmiR-26a,miR-26b, and miR-
29baccelerate  osteogenic  differentiation  of
unrestricted somatic stem cells from human cord
blood. BMC Genomics 2013; 14: 24-32.

[23] Ashteiani H, Allameh A, Hamied poor N,
Rastegar H. Accelerating growth and proliferation
of mesenchymal stem cells derived from human
samples in the presence Sylmaryn. J Med Plants
2011; 9(2): 1-9.

[24] Abdullaev FI. Cancer chemopreventive
andtumoricidal properties of saffron (Crocus savitus
L.). Exp Biol Med (Maywood) 2002; 227(1): 20-5.
[25] Rahaiee S, Moini S, Hashemi S, Shojaosadati
M. Evaluation of antioxidant activities of bioactive
compounds and various extracts obtained from
saffron (Crocus sativusL.): a review. J Food Sci
Technol 2014; in press.

0 ojladd [VA 0,95 [VFA¥] (65 5 3T | b asbioba s


http://feyz.kaums.ac.ir/article-1-2395-en.html
http://www.tcpdf.org

