[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

gy dlo

S ploi g ST s (Platelet Rich Plasma) cSY b oo & slowdly ;1 oliiw! pl ow
Qlgml & 212 8L 5 Gk comiil o (5ol

iLSAL; hJ‘)JiL_QT Crad :"QJL}f‘)g LA.A‘)J.AM_\H :v(_;é.‘.uy‘)gu.u ).a.aL: :\ ‘/15(5‘9).‘.4.3 (o
1393/03/22 s .y o, 1393/01/21 <355 g b

oS
2,08 0525 ola SIS o] ctS Loyl 0l )0 Lol cigid o eolail sl & ygoas (60b) 3)l5e 50 eddosls oS sols (slo Jolu (U g diso j gien
Sl pxals Jds 4y g el Jobo ciS lapiuns 10 aawg 9,55 L > 15 oS 5 FBS Lail oo coiS s ;0 FBS jloolatul cdayl i ol 51 (G
Olggeinl a5 3led 5 12355 (55, ,» PRP &l il aslllas ol )0 05 0 428 ,5 Ja3 10 FBS (gl cowlio 03501 PRP.0S S i oS ases 5l sl 551005
D5l sy ok sladshe
Y 55l i PRP aiact i s asialogld oy L 5 i (iSlosid Joo ol o 2l 31 o 0 sloJsbo 515 g 3 Slgo

Ol s 5 0059505 Slaggesl 5l w5 ar Slostal slaJsho 4 lo sk ples 5 1S5 gy sl 005 Jlad slozsil (b Lawgi 5 4 slal> 5o

50,8 oolail
U8 09,5 b dlia jo lgseial 4 lipled 5 (conilie (ol lo sk 1SS 10 (5,00 sre (iul38l 4 e PRP 51 oolarul «g Lol bl i vasdly
ol au nles o FBS ;lw.(p@/ﬁ)_\.ﬁPRP Aoy V08 5l iy (g ld sixe ;ebas PRP ws )0 V0 09,5 il 5(p<~/~~\) A e

b e PRP 51 iy
399 4o &iuly PRP So5ea0 Ol 51 imdly jebds caidn oo Soue 1) olssuinl 4 pled 9 055 &g, PRP s oo oylis baadly ol 16y dmsi 9 oy
G900 Sl dn )0 pgmatt iy Oladss PRP oIS 6l w2 0L FBS (gl cowlin (03500 2db sloo )57 j0 Wilgh oo g 0l o0

e g JU8 (ol 13S0 Jsho 3led oy b ol glaJshe =S 51 é slowsdly o jlgals
A\ A‘.\f doy-¢y B ‘r"‘b" AJL& ‘r:'d._a: 3 e 093 chus 9, é‘;}i AJ.?.u

SAVYFOVVAAY :pals cgeine (S iy pole olSasls ¢ S 0aSitils cipuine tani Ko Ly yof

Email: khosravi.dara681@gmail.com

douda
W il o8 b % pantilie o3kt slaso
(e Ao ;0 oolaiul (gl ke aie SO pled g ST

3 e conilye ol sla gl T (V) ol oo il
D9 dicge sl ol S Loyl sl onds G b o (¥ Y)eud 00, o 555 4 |, Slyzg 963)% il

Slaal js s MSC 5,5 6l (0:F)asb o s BMSC

Ol e K ke ol (S adSCls Ll w035 k) b2 IS
Ol s ol ¢ odlalal3T o8l (K5 0SSl (25 lalil )

Sl e (S ke o1 S Sl il e Sl

Ol el S gl o€ Sy Sl ¢l s 03,8 okl ol )8
Mesenchymal stem cell (MS) °

adipose stem cell (ADSC)

Fetal bovine serum


mailto:khosravi.dara681@gmail.com
http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

e g (g9 yud (e

« » (Platelet Rich Plasma) e b sns & (slowdly 5l odlitul 13l oy

2,3 VPRP 64,5 (¥ (ao )0 V-FBS ) coie 55 09,5 (¥
(1Y) aib e 0o, VOPRP 5,5 (F
idobe iS5 g jlul>

Sl Ly il ) ansiS cldlas 3k, b ADSC
Sow 7l piSlusd Joo (b (052 slacl wud gl
9 WAl oo angd e Sl el (590, Gliwlony )o@l
PBS L b ¥ 1, iy <l ey Luls ol casds
g Hlais g0 8L o ok ol las gl 05 oo gisinds
TY Glos 5o celu VO Gow 4 V= U sl ao s o[- V0
Collad al> e ulilaey 102 S (oo 18 wan 9 90 o5 ile 4z o
@ Ssh il 5l am sl SO 058 e (5 ety a3
R Al Jslme b dszrge (55 50,8 sladselS 5 wilse s
Loze 5 odalcassay lasho Colgiy aigd oo Bl
Jokw Veeeen A ibee iS5 o3V FBS gl s
o cdS lase 0gd ce alol VO S S 4 saliasod
S iS50 Lo Jobs wdy (B9 290 A gaS LSy j9) A
Oty il oy [0 b e dope Ve cus
s e s Sl sladsbe 5 S5 e 0ols SLLEDTA
digd oo oslitul (5 eglugld g GlyFial 4 pled ST ol
(YDA-AYAD-1Y)

fos Jlas PRP g7

At Mt Ol el 93 JUSH L ) el (93 Wges
Sl olpon (SN Com) Gokyle aloye 93 5l am b
S beSd 50,5 Jbd slp pols adlle ;o okl Caws a Lwdl
Ao Al Ghey oal 5o e ool Jlgie slezil b,
Gyl 190 b diged e ol oolaiul (Jlgie g3 g dlez]
3B 90 eyl Sl am ol ek Ul aBB0 O e 4 QY
PRP 5 0l 5o she sy @Y 0pdoe atd aiged )
PRP wigas oWl o oasslyl ai, slo,sSls Jolis Lo e
g so 0p>d 3T ile ax o Ve sloie sles jo oud Jled
il e aian g0 Sgas e lod jo boyeiSE ol acdens
N 2l S o e Jolomo L |y o] S 5 a5l oolical 51 3
(V+) 098 o0 0ailsy (VF) ST59dgs 58 PH 4y s yo
(S rtaglosls (B9 (b sloaFld o)

s Sl 5l o e ADSC Co9d Sty e sln
ol CDA- 5 CDYA ok v lagasls olo gl
la S iS5 o sk jshare ol sl ol (b))l Lo sl
A 98 Vo b ladshe S e 13 G0iled 950 g 0ad
K, sl Sldl CDYR w5 odse slaesl
Ky s> sles! CDA- 5 (FITC) comygtls siilinagss sl

£o¢

B 'FBS w55l sl onl S Gl @l sk
3leslauls g 1o L SIS s 9sd oo oolainl ciS oo
ol Jds 4y oS canl ()5 0S5 FBS L5 )ls 0424 FBS
P 0358 by ool I Sail Jlade 5 Vb wd; gla,sisle
FBS a5 olxljl Jcnlb (8) 09 oo ooliiwl olKiole;] Lal
sl Oszer Sl slagler J! Jeily Il
(A V)9 o Sl camlio slanjS Hlsicdr wibis S
S s FBS (ol aolie 550> PRP Lil> s s
i b oS Il Oyg0t Wlgi o PRP (1) 05 0 4235
Sl s ol el 65 05h ags Sl ange 5 ol
elgl 7255 PRP a5 canl 08,5 ol (sousite Slalllas oS o
W) it Sy |y b MSC ogasny sk 51 ke
oz ol o5 ams W1 la S sl s ()
platelet derived growth factor) ) ales>jl (se8 o, ,4:51
(transforming growth factor B-1) TGF- PDGF-AB
(Vascular s (Insulin growth factor-1) IGF-1
2,551 oyl .ozl o endothelial growth factor)VEGF
Bl egata Game bldl ey 5 035 ey Sln
besH cbile PRP ags olp (WWames 55 olesl
@ g WS el GRIBL S s Jlaissge e 4 S
Whoo Rl as ek al; gle)ssl lade Jds s
2 Gyt b g eslizl usS eIyl & pgons PRP ST (1)
Voo slecdale @l aslae cpl o cudls walys Sl ey
@l 5 23S 5y, p oad 6,8 PRP oo 10 5 wo s
S 5w LS @l s S s n b ADSC gl
e 1y ladshe cal sl 4 ples 5 2S5 Wi o PRP
(VF Q) aes

Laghiyy 9 9lse
11700-077-Gibco)(Minimum essential ) i laoxs
I FBS iS5 g e o) anedium alpha) aMEM
ARPSIEINE TN SV P RVJC I WK K g
a5 gl B LS <855 51U 3l 5 SlelSgind
Fonsilhy <5 s ECMBLO0) (yselilyive (ygel oS
oSps 5l el sl w5 Milipore  eS s
Gb p e ol sl sl s gyl > Invitrogen
S Wy, i el Sl e il ) ansds ol
Ol ol sads ool plis IS jebay VS o addlas oyl
e JS 03,5 (1 ield 85 wio ) (b 0,5 ez wadlias


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

WWAY 2350 & 0ylasds YO 0)93

dpog)l (Sby abre

(slol 4

D8 Jedos 8550 SPSSVVO l33la 5 5l eslial b laosl
95 2 (ANOVA) &,y il ly 50T bl Gy aid S
soass sboanglin gly | anin eyl 5 s 0d Jlesl ool
093] Sz il dpools Jelomiga i jslaiear g0 S oolic|
oolil Bgipanbds SoalsS (gal I layine o Jloy
sloggesl 5 ool o Jloy zé b Jly ol 2 b o8
51355 ool 5,5 53 (sl ebio 550l e b 5 (5520l
J6osyS sl U sesl 5l osd o, lagilly (SSen (258
@l Mean £ SEM & jp0n mls 50,5 oo oolinul T ol
52 (P<0.05) /-0 51 2aS sl sine grlams (pizeod 5 W05
RTINS0

Lyaasl

A G O)god aslllans e 095 Loz 23S s, s
Dypods pg Ggy y0 095 i g o e o3 ¥ S 0
amo e ol anlllae oyl b (F JSK8) wiad dwglie g bl
e ADSC i, il ,o 1, 36 i awys V0 PRP
T T LYY JC N PN WIUCL G NS PPt ] - | Y R Y
b ol e S eg)S L oawlie 0 FBS 4 PRP
),.:‘L: PRP ol oy, 5w wldl umen .(P>0/”\)
als badsle 25 (il 0 FBS 4 cod i
Joba 0,8 10 PRP (g9l 09,8 wis, aSil g (P>-/- 1)
(P>-1-0) 39 30,0 PRP10 (s5l> 05,5 5| 5Yb (5 o sne
ok Omelilliie 55, 0 PRP (slocLilé 3
53 axllhaed e (slaog S (gamilidl e (o8 Gt 35 00 00
AF Glejs, 10 0gd 0 0030 0 SG ,0 VY 5 VLV LF slags,
PRP (sloog,5 ¢ygealiall e 50 (5)l0ctne (ial38l (sl j5boas
(p<-1-+Y) Sgdige oM i JyuS 098 L oawlie o
@ TV ey 50 Oselillie Gl oy Guizen
slajg, ;o (<l +)) WS o LIV 55, 50 sswlcawsa
seba ao,0 VO PRP 68 jowlidl e e ¥Y g VF
sz (P<e/+0) wibe doye Vo PRP I 5YL (6 ls sxe
&y PRP ol Gisexinl e jo oS Sow ples o
S 098 5 faS s fsisinn ot ol (el

(P>l 1) wtl e o

® post Hoc Tukey
4 Kruskalwallis

£00

o5 il az 0 F (gles ;0 4B e Sow 4 (PE) i )lsS08
Miyhge S weps ) wallaill s sk 4
@Sed WINMDI 15816 5 5 (5 yioginlugld olSiws Lawgs culys,o
3ipeS e B Syl 0590 VI
b S e

ok S Cep pSolil Gl sl 0!
4 oyg05] ol bl 09 o eoliiwl pga 5Ll 5l ox e ADSC
565 alge Jlb slo o S50, ] ol
5 099095y byl OlaS S Ty tnyelyy owle)sld e
zsedsb 5o oilysls GlalSen S (oo Ll (2995959 ,400
olawi b el a5 wigd oo 5 Soslil agil OY- 4 Q-
1 ol 4 bk s3] ol st blsm o) csla oL
Aol 5 Sa Yov o 3 il a5 ok 0X) -7 slasi 4 0
09y Sy S 9See Vo alls 2 4 e gl e 28LS]
Gb oy 0gh e s pSoslul cell B 3l a9 0gd e a8LS
O3l 05T 0y g dlie 5 (g (sl S Slillan
plxil 05,5 2 slp alf 4w &0 55, Jkz b 5 ol
R 2> g 05 sy Wrog 5 dem ) i Solgdyo B ogd o
aby 5B gels plas s @) pge 555 0 kel ek 09,8
O DAY as aslis (ol
Y ok gl iiSlricn 35T

SVE Y F oy, 5o et Slalllas b 303l ol
Slr ool onl v pll Y") USSR T g
bl 955 o0 D30 b ADSC jigsnil pliee (o8 b))
Shoam a3l sl pseil oS Sl Bl Gl 0!
2 4) iphin L1 S0 T slocaly & sy oy Ll
o a5 (350m 483 Jko ¥ 0T (L5 YF ol als
r Sl Wb peedl Sjettel S e ol
iy b i Lame 1t gl oS olie
F agallogll g PBS L b sls sitad 5l axs 5 oads
o aS e B Sed 95 Al 10 S 4 wo)d
Al 5o a0y ool Koy e ) Ghaie OT b gazds
Do go 45l e sloyo j0 anBs Ve Dde 4y 5 odd adla
@ o) Ve Sl vl S 9,80 Fre (55 st 5l o
g Nl o b Jolo U og s a8lo) i o Ve Lo 4y 4> jo
gl ¥e0 zoadsb o il laz lam el Qix X,

(V) YY) 098 o (5 5051l

! Mineralization
2 Alizarin red


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

)Sen g (o Cpure « » (Platelet Rich Plasma) e b sns & (slowdly 5l odlitul 13l oy

Sloasls oo Gl s Sl jlam 28,5 15 s 95 s ragipbugld T gl
Code (6 pSaiz jobas b slw pl mlaw ;o CDA- 4 CDYA do ADSC slo 559 cpmns Judo @ ol> alllae po
(5 J5s) asl e & yogialuglt oiws lawgs Joko mlaw slaarle o oo
(ke S BT
iz J a8 -

535 F 53 0537 onl
o S Sl Sy
7\ -FBS -v 3

7V -hPRP v | il il e & 5T

oF slass; 53 O gl oo

= -
71ohPRP _¥ I S5 oLl YY 5 VPV
S g

0355 «SiSgmsl doys V HOMEM + so 0 V- FBS (55l> o 09,8 1 Jsho iS5 (5051 ool aslllas IS jlagas (1) JSCi
$UV e HOMEM #as V- FBS gyl cote J 735 09,5 10 gl e 93] Siiga 5l 00,9 ) + OMEM (5> i J 28
FBS (sl e J 525 09,5 «Sgm gl do )0 ) + sl S oSl V50 5,500 B + Dl pul8 528 by Vo (o 0 + (pg3lialiSs Vs
SSgm sl oy V FAMEM + 0o 0 )

& Negatnve control
m W%I0FBS
# %10hPRP
B800000.00
A %15hPRP
1]
& 600000.00—
c
[}
[ V]
0
[}
=
Q
= 400000.00—
[TH
20000000
~— &
T I T I
1.00 2.00 3.00 4.00

Days

LY Glesl 52) (gl el g Jlyie & g0 59, 50 (02 S8l el (ol sl b 35 Wig; (gma 1(Y) S
(2ib oo oles O g0t pow 3, 50 sk Aiy Wig) (ol ooy o0ls i MeaN £ SD & g0 ol g 0 )55

£01


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

WA 230 & 0)lasds ¥ 0,92

dpog)l (Subjy aloxe

00t
feqg

*
[ |
§ 00000 00 *h
b3
T
. -l-
S 00000 00
5
w
5
E 400000 00=
[T
200000 (0= T
000

%15hPRP %10hPRP o,10Fgs  Negative

Groups

908 S5 LY Giale] 8) pam s) 53 o C8L seriilie (g0l (sla sk ST Bg;  axlllaes 9o slnog S 31 1(Y) S
JS 09,8 b anslin ,op<ele o) L ate 58 0,5 b dwslie o P<e/e V) (o ools ylis Mean + SD & jpoa gl

J;jla); 10FBSZ¢); 10RPR30);

U.a.:.ﬁ Loy Loy

15PRP 4 ., &

Loy

14 55,

21 s,

ot anlllaes g0 slaog,S coniilye sl slaJobo 5, o 5l (5500l S, 1(F) JSo

Loy



http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

)Sen g (o Cpure « » (Platelet Rich Plasma) e b sns & (slowdly 5l odlitul 13l oy

0O Megatve

W FES 10%
| hFRP 10%
K hFRP 15 %

Unit of alizarin red s
released/mg protein

Days

A 5 VF Y F glajs, (b jo sl siles Lo 10 05,5 10 0ah 00l CuiS slaJsh (gl e (s 2 2, 1(8) S5
b aglie yo P<efe eV 1¥) (ol oais ools lis Mean + SD & g0t gl g o 1S5 LY ioles]

(v 9 VY slojs, )0 e J5uS 05,5

L

1023

CDS0-PE

21 em 9932
cv: 1147 o
[2B4-1023]1 5991 (986 %) e Gm: 24076
CV- 1267
[291-102216952 (905 %)
£ ‘ M1 § M1
& t [ - i ‘
h R A
t J [ it
- iy YVl
mw " oLl R
o L sy e R, - 100 101 102 103 104
100 101 102 103 104 CD 90-PE

CD 29-FITC

on 0 eaizl Bl sla ok olo ylis axdllas ¢l 5o (s yognlugld 56T o9 5Lubly 5l o ADSC (s pegiluglt 5 JUT:($) S
WS oo Ol G pSedz yebar |, b MSC gla sl mhas (gla )5 Lo axlllas

£0A


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

WWAY 2350 & 0ylasds YO 0)93

dpog)l (Sby abre

A gladlas o .l soslcwsa Sldlle ol 5| PRP il
0900 gty YooV Jlo yo il Ken 5 Plachokova La.gs
5 Gie il A8 PRP wl sols jlis b5 &g (S
@le G o ol 4 ol sladsbe nles S
Sygods YooV Jlo jo oLKes 5 Choi (e (YF)sl
o)lg,)l lgriinl ey 55 saie ST PRP wisls las (5 (y9,0
(YF)s,ls

9 iS5 Jeily PRP a5 cnl ools lis ool oldlae
onl 50 edelcansds gl () +) widu o 39u0 |, e MSC 5L
5 Watatani oldlas ;5 soelcasa zls b bl joe anlllas
Yook Jlo s olKen 5 Kakudo Y- o¥ Jlo ol Sen
Jls o ol Kea g Huang ¥+ -7 Jlo o ,Ken 5 Vogel
2 ohlen o Mishra ¥+ VY Jlo o ol 50 4 Lee Y-
PRP aas oo lii Yoo A Jlo ;5 ol Sen g Lil g Y-+ Lo
sk dn MSC e g5ita (slo s las 5 355 @08
WSy e Sy |y lacedlgriul g laiadlg e ((Sleg
2SS Ggp b P Gl PRP wo s V0 clile izen
S onelinsn @l Gk o5 wibie lisge slash
Sl bog oog 90 4 atwly PRP @il asds oldlae
5 Weibrich.(f-70 A=Y ¢ )uuS o oy ialidl (23131 cedale
09,5 3993 a3 PRP &o,s wlil Yoo A Jlo po o, Sen
IRl e lagshe ol caigidsigel pi g Spled Lo
(Y0) 595 oo o MSC 555

syl e @Sl @il ldlas b
eSS N (v#) il e ol hSi el a3l (Jsle
adllas ol 5o cdslowod mls (gt 4 pld mls
Jls 5o oL LU @ldllas 4o sowlcwnsday guls b buwlyoa
5 Plachokova 5 Y--V Jl o o,5ea 4 Choi ¥« -A
slaog S Sl (1) WYY V) il Yoo 0 Jlo yo ol 5en
Vool Soge oal 4 selidliee Ggesl 5o adlllass, g
@ axg5 L LI PRP asy0 Ve < PRP ws 0 V0 <FBS ws,0
Jlo o oKeny Mishra aslas o eowlcwsa guls
g adsy Sep |y lesiul 4 pla Wl o PRPY. -4
(V) ams olis (s g b FBS L avslis

09> 3l eadans PRP &gl Yoy Jlo o oK 5 Lee
MSC sl 4 31le 5 5255 o5, L(UCB-PRP) b sy
oy las L asllas gl b gats aslllae ol is,S aslllas b
I b ol olysnd & plad 5 355 Wi o UCB-PRP
(V0) wise sguge

g0

e

» PRP Ly &lg o FBS was oilii asllas
e addlas 1o 0gd (3l Jolu cuiS e sbapingw
5),.,&.: le).’ Qo0 VO 9 dwo 0 \+ PRP ngb w.fél.lb.]a.m
db 0,5 (gl .8 S eolazul e ADSC jlgsinl 4 ples
gd 48,5 Sl 50 Wb (Fhy aw (ertilie @3l sladsle
g et g lymil 4 0B L] Ohgoa Wb b Jske ol Cunss
L;leo).g)lf le).’ 45‘)9 b Lgmliw,\h:j .]a.:l).w 5 u.;)..mf
L sl cpl aSil pgo aiib oo Lo Joko YU olows 4y oJb
Aoled gl Fwly obul 0xi S 58 0 Wigw A o Wl
Sl 5l el ool o bashes ol (528 (sl caleipo
(10) 09 ool cusS Loyl 0 j5lob; 9 )

Sy & plos g 225 sl FBS Sl @l jsbay 0595l
Lol 09l co 0p Joud bl ol g 040 0 oslazuwl e MSC
St o g el Ml EluS 5 5l b Sy el sl
Lyls 0 FBS (gl cslio (0550 b cplpls 0gd solazul
2 550 PRP leys ol 51wz yo (V) g ool Joko ot
odls las goumie Dllllas il g0 Dlabod § o) p Cawd
PRP 555 0 olgsinl JSis Gis) dsue & e PRP
TGF-B 3 PDGF-AB ogasa saxe ob, sla,gSB o>
PRP.L s lgsuinl Cdl paey 50 coge Ol a5 ail o
4 e S 055 aile Sl i ) e, il e
(V7)05 s ol 352 g 9 0b5 slade

pH ,o PRP alsd8 cldlas b p calllae cpl o
-£1) ol PH a5 s cpl 40 haidas s audas SO5ggnjud
ay sle ST ash g o atmlysl slozaSTy 4 oie (VY
red s Jolate o ,Slac shls bz sl pH 4o
SlaS s obls pH s PRP was o olis (6,50 aslllas
il o (Jokw iS5 0aiS Sy 55 5l glls a5 AiS e 03]

by oedsl 3 o)ls S929 b9, 99 PRP (s5laJlsd (sl
ol oolawl sl peg i aS o s Cuenl Jdo pl @ g5le Jled
4 e plply g aiiee Jlee [EX shls gl s
(V) s 3 oolaal slessl 3y, 5 asdllas ol 5o LYS Guon

PRP A, L;le)}';.ﬂ.é )l sslarul 89, L;oli)‘ Sladlas c)‘jjd

o)k wadline mls wiz o .Coul oud 35 eie lacasdlgisinl


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

e g (g9 yud (e

« » (Platelet Rich Plasma) e b sns & (slowdly 5l odlitul 13l oy

Sl o a bl oyl gl 4 ples 0 PRP 4 cus

Ogh Bl oS lame Il FBS (92es (2 )5 LS 5

sl Gl gy b sl coiS lame o s s PRP

WP FP RNl ¥

References:

1.

Liao W, Zhong J, Yu J, Xie J, Liu Y, Du L, et al.
Therapeutic benefit of human umbilical cord
derived  mesenchymal  stromal cells in
intracerebral hemorrhage rat: implications of anti-
inflammation and angiogenesis. Cell Physiol
Biochem 2009;24(3-4):307-16.

Wilson A BP, Seifalian A. Adipose derived stem
cells for clinical applications: a review. Cell
proliferation 2011;44(1):86-98.

Yarak S, Okamoto OK. Human adipose-derived
stem cells: current challenges and clinical
perspectives. An Bras Dermatol 2010;85(5):647—
56.

Baghban eslaminezhad m, taghiyar |, piriaei a. A
comparative study between the structure of
cartilage tissue produced from murine mscs
differentiation and hyaline costal cartilage. J
Mazandaran Univ Med Sci 2007;17(59):24-34.
Zuk PA, Zhu M, Ashjian P, De Ugarte DA, Huang
JI, Mizuno H, et al. Human adipose tissue is a
source of multipotent stem cells. Molecular
biology of the cell 2002;13(12):4279-95.

Honn KV, Singley JA, Chavin W. Fetal bovine
serum: a multivariate standard. Proc Soc Exp Biol
Med 1975;149(2):344-7.

Erickson GA, Bolin SR, Landgraf JG. Viral
contamination of fetal bovine serum used for
tissue culture: risks and concerns. Dev Biol Stand
1991,75:173-5.

Lupi O. Prions in dermatology. J Am Acad
Dermatol 2002;46(5):790-3.

Bieback K, Hecker A, Kocadmer A, Lannert H,

Schallmoser K, Strunk D, et al. Human

£

S aSdais

5SS By, il 4 i PRP a1 s 4 wgd 0550

S ol FBS Ao e lis 1) 53S0 e (o yidion Qo yd

10.

11.

12.

13.

14.

15.

alternatives to fetal bovine serum for the
expansion of mesenchymal stromal cells from
bone marrow. Stem Cells 2009;27(9):2331-41.
Mishra A, Tummala P, King A, Lee B, Kraus M,
Tse V, et al. Buffered platelet-rich plasma
enhances mesenchymal stem cell proliferation and
chondrogenic differentiation. Tissue Engineering
Part C: Methods 2009;15(3):431-5.

Liu Y ZY, Feng H, Ma G-e, Ni Y. Injectable
tissue-engineered bone composed of human
adipose-derived stromal cells and platelet-rich
plasma. Biomaterials 2008;29(23):3338-45.

Li H, Liu D, Yu Y, Wu T. Experimental research
of the promotion effect of autogeneic PRP on
osteogenic differentiation of human adipose-
derived stem cells in vitro. Zhongguo Xiu Fu
Chong Jian Wai Ke Za Zhi 2009;23(6):732-6.
Arpornmaeklong P, Kochel M, Depprich R,
Kibler NR, Wirzler KK. Influence of platelet-
rich plasma (PRP) on osteogenic differentiation of
rat bone marrow stromal cells. An in vitro study.
Int J Oral Maxillofac Surg 2004;33(1):60-70.
Schallmoser K, Bartmann C, Rohde E, Reinisch
A, Kashofer K, Stadelmeyer E, et al. Human
platelet lysate can replace fetal bovine serum for
functional

clinical Uscale expansion of

mesenchymal  stromal  cells.  Transfusion
2007;47(8):1436-46.

Lee J-Y, Nam H, Park Y-J, Lee S-J, Chung C-P,
Han S-B, et al. The effects of platelet-rich plasma
derived from human umbilical cord blood on the
osteogenic differentiation of human dental stem
cells. In Vitro Cell Dev Biol Anim

2011;47(2):157-64.


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

WWAY 2350 & 0ylasds YO 0)93

dpog)l (Sby abre

16.

17.

18.

19.

20.

21.

Taha MF HVI, identification and multipotential
differentiation of mouse adipose tissue-derived
stem cells. Tissue cell 2010;42(4):211-6.

Rada T, Santos TC, Marques AP, Correlo VM,
Frias AM, Castro AG, et al. Osteogenic
differentiation of two distinct subpopulations of
human adipose-derived stem cells: an in vitro and
in vivo study. J Tissue Eng Regen Med
2012;6(1):1-11.

Ahmed SA, Gogal RM, Walsh JE. A new rapid
and simple non-radioactive assay to monitor and
determine the proliferation of lymphocytes: an
alternative to [3H]thymidine incorporation assay.
J Immunol Methods 1994;170(2):211-24.

Nociari MM, Shalev A, Benias P, Russo C. A
novel one-step, highly sensitive fluorometric
assay to evaluate cell-mediated cytotoxicity. J
Immunol Methods 1998;213(2):157-67.

Shahan TA SP, Sorenson WG, Kuschner WG,
Lewis DM. A sensitive new bioassay for tumor
necrosis  factor. J Immunol Methods
1994;175(2):181-7.

Anoopkumar-Dukie S, Carey JB, Conere T,
O'Sullivan E, Van Pelt FN, Allshire A. Resazurin

assay of radiation response in cultured cells. Br J

Radio 2005;78(934):945-7.

£

22.

23.

24.

25.

26.

Sila-Asna M, Bunyaratvej A, Maeda S, Kitaguchi
H, Bunyaratavej N. Osteoblast differentiation and
bone formation gene expression in strontium-
inducing bone marrow mesenchymal stem cell.
Kobe J Med Sci 2007;53(1-2):25-35.

Plachokova AS, Van Den Dolder J, Stoelinga PJ,
Jansen JA. Early effect of plateletIrich plasma on
bone healing in combination with an
osteoconductive material in rat cranial defects.
Clin oral implants res 2007;18(2):244-51.

Choi B-H, Zhu S-J, Kim B-Y, Huh J-Y, Lee S-H,
Jung J-H. Effect of platelet-rich plasma (PRP)
concentration on the viability and proliferation of
alveolar bone cells: an in vitro study. Int J Oral
Maxillofac Surg 2005;34(4):420-4.

Weibrich G, Gnoth SH, Otto M, Reichert TE,
Wagner W. Growth stimulation of human
osteoblast-like cells by thrombocyte concentrates
in vitro. Mund Kiefer Gesichtschir
2002;6(3):168-74.

Stein GS, Lian JB. Molecular mechanisms
mediating proliferation/differentiation
interrelationships during progressive development
of the osteoblast phenotype. Endocrine Rev

1993;14(4):424-42.


http://umj.umsu.ac.ir/article-1-2331-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-27 ]

The Journal of Urmia University of Medical Sciences, Vol. 25(5), July 2014 @

INVESTIGATING PLATELET RICH PLASMA EFFECTS ON
ADIPOSE-DERIVED STROMAL CELLSPROLIFERATION AND
DIFFERENTIATION TO OSTEOBLAST

Mohsen Khosravi'*, Nasser Sanjar Mossavi?, Seyyed Mohammad Reza Parizadeh®,
Hemat Aghagolzade Haji*

Received: 10 Apr, 2014; Accepted: 12 Jun, 2014
Abstract
Background & Aims: The cultured mesenchymal stem cells (MSCs) have been applied in many
clinical trials and there are some concerns about the culture conditions. One of them is related to the
use of fetal bovine serum (FBS). FBS is a xoengenic supplement withadverse effects which is used
widely in culture system and many attempts have been done to eliminate it. Platelet rich plasma (PRP)
is a candidate in the place of FBS.
Materials & Methods: Adipose-derived stromal cells (ADSCs) were isolated from liposuction tissues
and cultured in aMEM with 10% FBS. Cells of the third passage were used for the in vitro
experiments and characterized by flowcytometric analysis. PRP was obtained by two-step
centrifugation and PRP sample were activated by freezing method. Resazurinand mineralization
assays were used to determine the effects of PRP on cell proliferation and osteogenic differentiation.
Results: Treatment with PRP resulted in a statistically significant increase cell proliferation and
mineralization in comparison to negative control (P<0.001) and that of the 15% PRP group
significantly was higher than that of 10% PRP group (P<0.05). FBS showed the osteogenic
differentiation of ADSCs better than hPRP.
Conclusions: These findings indicate that PRP improves the proliferation and osteogenic
differentiation of ADSCs. Obviously, the biological effects of PRP were dose-dependent and can be a
useful solution for clinical applications in the place of FBS. However, for the clinical application of
PRP, more research is needed such as in vivo transplantation.
Keywords: Platelet rich plasma, Adipose-derived stromal cells, Cell differentiation, Cell proliferation,
Fetal bovine serum
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