[ Downloaded from icml.ir on 2025-07-16 ]

PG be-pY
u J'.’;" ..-l (PP

Oldo KoY Sy)lad Y 8ygd YO “_S.u‘,.! 30 3

SI9Ud Sdi 9 v oy AT B 10 B Sl Ol gk
5 SBwwT o § 50 b

s>

Wlolas dagslo () 5 (S J—lse 5l (U (G Slacs lmal 9 YL

33 (Fu; 1) gl el 5 (Sl Glacbsl wols> plow 5 o SS9
3l &y el s gy 5 ooy (glaaiy 3 51 ,LaE o 45 IS e syl e
039 ol 33,5 (ogiie Mis 131 jo (T3 pdl g (6 S aisT alozil (5,500 5 L8, Lo
4 b5 5 gy o] e 9 T8 e S0 iy ez ool pes 50 o0l Slalllas
Oleyd 5o stz BB sl iy joyel 4 605 0 g0 ol B 4l 4y SIS jslaie
#5 cedsSse 5 o3 g 05 e ol p Colid sl onds ol gy SV
slo g, b 4wy o INVItTo lase j0 4> s INVIVO lasee (0 az s ol )0
Wl Lol jslite (s (godaie gl 5515 5 by duled KaS wol IS 5 5o ooy
50 s a e 3ilgs o o] 51 S0 50 canlial Lo b i a5 Col oo jase e
ey Wl B s Lls SIS &S g lacs,glid 5l (S 005 055 mee i a8
05 ol ot DS ol a5 sl ool Lt lallas sl o 35l (6 y5lid S o o
45 Ceslonds gaas (59,0 Allie 0l 50 MiBlion 50 3 055 e i T8 50 55 0 slo
035 o diel al 50 91U ()i (i 5 Wi (e 055 e il B ) S5e sl

30 )9l p3 oy 05 ol 1 gualS” sWrojly

‘ ol Tl ()
¥ (6506 ol Liso
" olb (Sag0

ool &l L ilys ol gt Lol ol )
Ol (s slid s Slaimi

olgz (K jo s Ol 35,0 ,Singsy ¥
Ol Ol Ol (S psle axly ol

3 g Sl 550 ige 5 oy lolia] ¥
Ol Ky pole axly Al Slg S
olelohe

VASFEFYY - il L aged s i gt abiin
mtaba@jdtums.ir S5y 01 ey



http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

0V o OhlSen 5 oudlyl glo 105

55 oo i S0

S8l (e Al Gl o3 e Sl 0 Al e )

Vo Odedy il £9,0 dlasd 51l )l Gley aib co oyl
slodsho al> ya ool y3 [Y 9V adl oo (52 355 iS55 jolanas, 5 aiid
4 e Slge ol aS WS pe i 5 1) (g0lge 035 oo 10 odyde—wl
ol egBlg ;0 090 5355 5l S xS ol Ay g 390 S
035 (o0 Jma 50 S 9% 9 B9,8 Sk 4 e (Fmg 03 9 (SOL
Db o dalsl o pd glaanss ) LS 5 golisl gewly ai Jleé b aS
OlasS o (55 gl (530355 (59,8 S oab S &5 Calg o
dnflammation) ol mwl e an])8 5l al> 1o o ago [
@Blgyo 10 9V al o aalol i azin SO U ply ool ol e
Oo—tonslsS] )3 4y e a5 Al e (gone S S i olony|
O 399550 s £55 5l g 390 055 Jome 4 Locgise
S¥SB b 9,0 oo 40 LIS g d oo o 3l S Lo 4
oy 59556 g (FGFS) g s 0y 9556 (TGFS) Jowe 0
ST 5 08, sl ], la sl 4 S o PDGFs) eSS 5l st
Gk 3l el Jore 65LaSTy Waglhy Slo (85 (rizmed WS (o0 S0 25
Slalllae bl oo 08 Sl )g2S1 5 oS st 85 5 (5 )l9% 052,
O ol el oS o) il gl 5 L laglég sSTe oS cansl o0l (Lt
(el Bl Ol 5 po— 59, QL sl S 35e 035 e i 0 Y )
ighe (IS E 5 )90 ,d S o0 b2l 13 e Sl Lol wgSd
& il §3aaSh g 9B o0 0ilgl b oo 4 latassSd 0 b9
et T8 5 2leddl Gl Al e ol 5 GYsb e ol (nl S
ol onladlioe s50 8 5 95 al> 5o Gl Slasged 5 (S 3580 055
Ol el oo 55 eisS 60l 9 dgig e cCmalinnd 55l (AL
Ol 4,0 5 758 S95 sl) (ud olaS a2 a5
—A)agt o0 53008 5 058 Cule s g sl Jore 43 93 i
Dy os E975 caml pylex 39, 51 (Proliferation) ,uss il [#
IS g 09 g0 S5t ] oo p3 o3 slaS ) al> e ol 5o
ladshe 2,5 o0 D50 Cngy S8b e 5 (sl W g 9 ol
5 3 4 3lg So L ool oo (5L Sl CenDlog o
igleige sl Jore 55 5355 ) £9,5 5 WS g0 D2 les 0 BY
Py 9 Mg oo 0hyd o3 Sladd S0 i laldlg yd
il oo 0902 uadhoe Feoogus (S5ST jLad 5wy i bare
sl locedlg b 2585 (6l (ST L3 (nl sk S 3o
o SLpuilSe Lawsgs (oudlug yid 52255) (535508 ol
Insulin-like) dguslans b, ;92516 mi 5 b aS og i oo S5 o0
skl Lacs) 5l PDGF § TGFP ( Growth Factorl; IGF-1
b o 20l laslag Lo Sl on et 3 slaeS ol Lot 5 33500
DS o g3 1 IGF-1 lac Mg b a5 05 o 485 (piman

doddo

055 o o555 g a5le s Jolge | o s s fonial
5 s sloslon «uld aiile alizs lags lors jlJ—ol> sl
o obml ol 8l elazxlg 60,8 Ty o) ol OIS b0,
ol lp %el)l5 5 50wz (Glays (slasby, (b yxe ozl [V ]as
el 15565 5 oliwds ool 51 SYDES] 568

S3bmmgan ;5 oS Sl ()95 (Suislased al P Ko 05 e
S lag o 5l (B 50wl ol ¥ ls s el s S
s olml o8 ln ) oute (Sl SOt 5 05 o0 L]
=3t slaps 5l e i pus 50 p3 0 5l 0L Slass 0Ll
ool Sllllas iy oo g5y (bd Slas ) 5 e 05 o SS9
@ 09> Sl Job jo cabs lyls ol 8l s 0 80 a5 el ools lis
3 i oo 5o o5 50l laltie [¥ ]ty o Sis o s o35
4 5 e Shlh 5ah (pdy) 4 e Sl oads plol Jlo Y - -
ol 0 gy a0 (G55 oB 00 Sl ok

ol a7 1 )0 Grae glas ) o5 Cusl oz Sl Sy ey
092° 4 O 3 e 54 &5 Db on (suste (Jslo slad)Y g il
Lo a5y B0 s gl) (e pan] g S AY lle Le
3o S35l 51, 45 (33 g b 5 Lams 11, ooy (5o
[Basement Membrane BM)] ab sLsé il oo G, 53¢
Slobipy &Y g cunlais S 18 e punl &Y mhaw (p Somly 0 a5
EXtra Jsbo g oS ils «adlgued (slo sk Jols o
S5 9 69l 39, « omac slo sl (Cellular Matrix (ECM
DT oga Jolis 51y Johoo a5 ol 055 8315 [Fla2b
e s cadg] Bah) 5 5 ] chlie o 5 s
i alie S5l slao, oo (lad 36 5 52l 6 iS5
Lo ol dadllas ;o spaz Loy, (8 el lalow )3 05l
Uil 4 e (Microarray) s,ly S g, dsle og—l & jgoa
sl 00 035 e i |E S 839 50 Lo s 50 ksl B
S5, 5 855 mead Sl ® 50 2550 Slagss (Byme & alis (ol o
w230 103l S sln $U 58 SeSey Gloys wax

addlbo g
Sb 0 gtz b rools g el (559 0 ddllas S adllas ol
eilSe Ly L3 | o 45 goaxie eYlis dalllas o oMbl sLoa
e 9 Oleeyd Loy, 5 o) pe i (HoNse 5 b sl
25 LB Ubs) 055 ey o 53 b (6 yglaez Wy 3
b (5 glaen 5 9o 09 gl (5 y9Ld Sl oolit il ;o SioaS


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

alg s s n sk al Lasgs Jsbo 25 S ile sl 5 Lo
(o Smdlig e sl sl 0 (GDlg rdgne g Sl crge
by baSH 5ok laie 4 PDGF el Jlisa VY 9V #logs
2 Ol g5y s PDGE (5 ()l 05 00 28l o35 mole 50 5 0900
O3yt gy Lamgs (Ll 9 S5 (e sl sl )3 035 e
oS DAY O Flewoasosls (Lot cordgiadgigesl g Jomays
il 8l st 0 Shas oedlSo IS T s, 5 05 ol
ooyl 50 e g by WK Ly 4 glssFay cl o, g5
Ol oaalgl T el g pyo &Y o ol et a5 Jl> s ol
2 o) ey 3 0% Ol &5 Gl sadeslo i e Dg—i o
sl sLaes asle s s St s o3 o 45 ilaes
ol ole a5 cul coably cpl 50S Lo a5 [YY )V Flal o Lials
sl (630 035 i (8l e b G 50 ] gty 5 05
o5 s PDGF 05 0l 53 5050 crgots 035 e 5 5o S5
ol bl IYYlewd ol ol sanSuul o055l slagige o o
),ul.: adeas ISl Sy 5 ule sloul 4,50 PDGEF (5 a5l s
& Fob T S ile adg 5 leedlg b 25— PDGF
30 i 98 61,ls PDGF wou3aiiS o g 4y a> g5l [YOYF] 55,8
Wb oo Cedlg pd IS5 S 25 (5598 GBS Al 0 035 e
005 (5 il oo (Sdhis b gt G Gl g (15 5
5T 5l oolizal [V ]ogi oo olKiules] 10 oa it slacundly yud
2 ¥l5 g0 51 805,25 b s PDGF (gl S5 il 5 slaioge b g0l
155 w3 00lgils (nl sl JsSUse (A il (abirby; 4 ouiy]
QS S
Mgy ALy 55T S0l -
Gkl 0e o Sl a5 cl guae YV (4)lo (FGFs) odlgils
«° JLo.C‘ (FGFR1—4) leL_.w.C uc)_.c- ‘5)L—A.A5ul)5)dld BJ._.))...? ¥
Sglite 0algils ol calises sliac! gl 0w 5 F ol Jles [YV]as
C)L’.> Ce9d 5O usl.v.a Lgl.muu‘fs d.a].lo)‘ Al S)Lo..il 5».\3).:5 ]
JLA;‘ uLMo}\a} K9y Jw‘od;déw L;J.m 5191_“’
85,5 4 00lgils (nl 5l pas ;o Ygons Zawl 105 56 WK & o]
o Jate oss 15 glgil ples 4 FGF1 S50 098 o Juaito ools
FGFR2IIIb _xn FGFR2 il lg ol g45 5 s FGF7 g 04
ke S 55g 5 b 2iSilee LFGE JgSUge [YALs g3 o Juaie
Ol g 09800 palie (plo S (o gilis b 5eg p bl o iy
Ol 8935 Gkl JsSge ol (JUiSeos s b (61 JLa
595,18 Sigie i 00lgls opl slael el [Vl 69,0
(0090 Sz AV a2 Sl sl ST S5 S o8 g

Yo Sjled / eadpew 8390/ S 40 )3 elilad & OY

o (Epidermal Growth Factor; EGF) s o0l o, ,e:56
&5 OIS ol o35 Jome 5o il oo JUl ool Jomo @ 055 o,
ey oIS ansly 093 sl (30 ol s 5 9550 a5 L T
Ssiets ool JsSlse S0y 2 IS (sloJ5Slge JLatl sl a3 o
oS le 50 OIS gl sl 03Y € sliyg g (e, sS
Sbb A e o [V Tog s o il S ul 4 e Jolw )5
1S, 5 ol myia anboe aslsl (I sloai ) JolSS e 5
o5t Sl 5 998 o0 i 03 AS g Sl 9 j03 (Sg>
9 ok el Gl w02 Jloyi) ladslw JS—i5 5 05—0 0
Syt 2 y7eie Cold s 45 35 o0 £9y0 o) SLbL I (Jsle &2l

Iy ]oo)fsn >

o5 o i sl )3 50 By § (Sly Oy

2T 53 s S5l 5 Jobs (sla Sl a3 Laich o
Sl )L Sl (garg il bawgs 035 o 5 210 (soled 03 e
(6 s i35 1 5305 lalllan 055 o 555 S s 5 502
(Fibroblast g ,ud o, 556 asle |, o) sla, 955 5|
S 20 Cawelgil S5g Sle ,451 (Growth Factors) FGFs
GM-CSF (Granulocyte-Macrophage Colony S suus
oo A1 ,8 )0 S 5l i 0k, 9256 o Stimulating Factor)
23 OIS elgil jlas” Slilows 15 o0 5 Sl sloadoe ;0 o2 055
G5 392 5nlb INY VY]l 00 8 sl s s 75 035 o
ous aseiue (599955 g ey w8 o B ) sla s
Slgaion b,gSB pl 51 S5 o gl aS (60 Slas 0150 el jo g conl
Uk oS slaosls 5 plEiylo;T cledllae 51 ol el oo
el 005 0l e Gy S5 s jo baT o Shee g Sl 0598
sl ) sz jlilete knock out 5 S5l (g 3555
S559555 ol 505 waly3 (2555 Jsb s s (slass o Shos dalllas
a5 slisay ialesT =V b 5l by o, Shes dalllas oSl L
S5el5) 3 Shos palocwssl Galesl =Y 5 (05 Ol G133 o, Shos
S5l Sloige 5ol sl ;oo o5 3905 w8153 (05 595
a8l gz coud Bis slays o Slas dadllas 45 Bl o )
055 e wl B alaz il ore i slmany T3 elgl o |, asdl 381 Ly
RO PEET IR X
Ol e w, slo, 55T Solgils — il

0,8 los a5 alud (50ulog o b gage o) slo,giS B oolgls oyl

By At (6L (059 nb 0 pS 4w 4 Jlail G skl 09>
oS Wisgr (solye gl Lo ygiSe 110 gV Flatas o plowl oloié
Cadlig b 5 o gine do by gl O xlae g peo i 50 o] 2
ey pd iS5 al33l Crge 00155l uiored b xSl b


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

OF o OhlSen 5 osdlyl zlo 1,05

Heparin-Binding) :y )L 4 oaig—i haie ooyl 0, o5
—! «Amphiregulin) . Js, ! (EGF [HB-EGF
o—dsS,s «(Betacellulin) . Jsl by (Epiregulin) ;,Js5,
Lo sdig a8 slaciiy, o (Epigen) ;.o (Neuregulin)
iz [FYSFV ] oo lo s g (oS sl 5 g g LTy
3y Wgboe Sl (plS )58 Gy & (lanaSs p 5l (55l
5 (Heregulins) ,.Jo3 ,a auls o ljmme 00 53 sl JsSge
Neu Differentiation Factors,] ¥ Ls \ Neu ples sla 50
e ooyl ais; (gla )5S gloesi S 4 il o [NDF 1-4
F oy Jlasl G ybosl 1) op5 0 Slos ba,giST ool oles [FY] wigss
EGFR/ErbB1¢« HER2/ErbB2¢ HER3/ErbB3 Juls ous .5
L 5052 cozge WIS il oS o JLoc! HER4/ErbB4
o o5 ol o il 31 LFY 058 o loodsi o5 ol o jeulog i
by el oad 5155 Sladl slaelb y 13 Ygons HER2 o354,
EGF¢ coze ids oliolej] (3 podleds ols s 15,9095 50
Sl Sl oS cwlools lis o35 ewe i 0 |, HB-EGF 3 TGF-a
O B0 50 035 e 5 w8 50 (gl S l oS el il

Lf0 5 Fflacn 5o

&l 3BT 51 035 o i 50 9y slo ST ol i s ()

ol ) (slo)giS ads (glaygiSe a5 wh aseiie g Wl os 05
orizeed VF] 050 g0 ois (ol e 035 5l eadipex mlo 5
o5 doe o oo bpex mle 0 TGF-a § EGF 3l ik 7ol
o omimed LEV] s os gt b o5 sla S g b g0l 3l
Skl b s HB-EGF L 5l (oYL phaws 5l Sl ols I8
yls 5gxS1 opl aSlouTsl [FA] ail o sl jo S slaps;
o Sl Gl ol CosiSlS g g b s S
Ul lacdl S5 g ol idbinl )3 (cope 2B SIlo 45 095
2S5 Gl 5o (i guilands o) 9B L ol (iiSTy eizren ol
ol ok e s (1 LAl L1 035 e 5 lacumgislyS
gl e 5 05 Ol (oy 2 SSESS L (oopunl ol sla 5l
B )5S 035 e 5o adedsnisil s LeglésSle o TGF-a
@l sladsl s 035 & 0 0yl LY slacewgis]S izen
[6-] wss o lo |, TGF-a a5 wis (aseios 5 90 JsSedod JLL
Jlasl & b3l 1, 895 o,Slee HB-EGF § EGF. TGF-a oS5

Ol a5 oo Jlael EGFR (Lt (550 (63l nj9 0 8055 &
Cosl 00l (5155 o35 U ) (50 s MRNA la s )5 05
Dg—bige RS e ol jlam 5w ge Gl g,5 Jolye 0 a8
[0V a0l po o] Caaliess malS g al33l b alS g sl 33l
il (s oS Oselilligl ;o EGFR (25 iy o5
GlocewgidlS (055 bl Glacu sl S 0 000 ol ol

3o bl o Pl b ol ladslw 595 b 9y o0 Sl3
ool 2l 5 &2l LEGF ( Sjgie (25 5 odle [l
Hhblons (15 glylo Loyl 5l (555 0iiS oo ety 531, B
L6108 oo rmonds o il Ll 50 1) Jghow ol g wilhgn
il oo o3 peey 5o FGF 2&5 Sl in vivo jo oldlas 55
I¥ Vs 550 1S, 0 coslosds jasx i a5 FGF2 g FGF1 o350
5 9575e sladslas (B oyn Fivee 48 sl FGF rizmen
Slalllas [¥V] il ey gisl S g e udlg o o o5 oo
FGF10 ; FGF7¢ FGF4¢ FGF2¢ FGF1 o5 o ulesls s
(o gtatgigesl (g, b Slalllae LYY 0¥+ s 550 lacdl e 5 50
3929 S5 g g el 03 e o FGF2 a5 culosls oyl
D oy 055 U2 50 565 RT-PCR 25, L o FGF Ly ol
FGF7 sFGF7 S o jaseive oygewlos pu SSS 5l ooliul b
ol oizmen [V lo05 co o o0 o 10 S5 ComngislS o
ol p&i2ay FGF7 s FGFS <FGF2 <FGF1 I, mRNA
Ol 856y [YFla b g0 oI5l (g gy 10 (ot (o35
Sial33 l il e il el YF Jsb s a0 ) - Ls FGF7
Slesb a5 s 5158 (Yol s Sl slags; ,0 FGF7 ab e e
oo Al o 035 Dyl 50 050 BY slacdlg b po ol e
Joe 50 9 pllo (hge Cewgy 50 02lgils l (sloons 5 ples Lo el
3 o5 Jove o FGFR2IIID 60,5 [¥fleuloas (5155 o35
FGFRI Ly g cesl oo oass o1 plo oLl § Sg5 < Soge pyol
IS el Shse 30 o3 doe 5o G B9 5 el A 0
2 FGF (L als aselen! 5l Sl cldlas [Y8e70] el sas
slagbyae ;0 455 y9boa Cunl olpon 035 ora iy PUSIL 055 Jora
FGF7 gFGF2¢ FGF1 ()L 05— co Jiteo o35 pueys &5 2ol
Ko b 035 o5 45 g slosbse o wizpen [TV] oo alS
Okt 5 wboe 225 155 slagesly s FGF2 (s w0530 a2l
o ol b g Jl g slagise ;o (b (03 Jlsa 05 o)
oS 0 as i FGF2 ade ;s JUslS L ool T 5l osli ol b ol
2 orzen [YAlal o ials 055 Jome 50 (5 5 5 (155
Geoe slap ) pe 5 45 A (e () (pl sl Dl sla g
055 Joe 5o oI a5 [¥Alaii s ol pen JSta b Lo Bge
Sl 5l (Sl Sl rizres b oo bl g ol 5o
Casid] ) 50 1 80555 ¢ g b 50 FGFT by alidl a8
S ezge (35 95 (il 45 Ll €5 Gl Sl 035 S o Lo

18Tt o S Ghaste ol s 5 (gl sl

et 45, sla, 58 Solsils —2

ai, 451 EGF Jols BGF) oo 0l ai ) sla 53516 solgils
Transforming Growth Factor-a [TGF-a) Ll Jo—w


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

$o9r% 075 Joe )3 Jlo jsba (2155, 6l S B 90 2 jpa 4 S
505 .5 3 VEGF-C. VEGF-D s |50 bwg Sldlas .ol
Levlsstesls Ol o35 e 0] 3 40 55 |, VEGFR-3 Lol

055 ey Ao 8 g et il o5 ole )

256 Ol 3o e JLligail ad) sl gSb solgils progdle
sl Oglie g5 ¥ g pelali el 5,50 G500 JLlis
P G 359, 805 18 5 bl 0en 1l S Cewl onlds aislils
Jlgnil sl Jskos 1o 0l; e 4y a5 oS o Jlasl Tie2 olocé
F o) gl a8 Couloadools las Soocd bl .aib e 54> g0
=5k w250 ¥ s ¥ sl 5 00 S ol ot Jbb g
89,5 JL».L‘sb\J‘ ..\.w) LSLQ)}oSlS 30‘54[} g.B}{};.o “\"5—"’(5" o..\.a),j U"‘
Vormn el asl ol JLbgail gla sk ;355 52 6,050 etasy 3]
S i 5 6L ez s Yo 3l s Go e ol czse
o 218 5 g gr 3T s (s slsd gl [00]058 s 39y
aisls sl a1 ol cwsa [#Y] 4l o Kan s Wong clalas
I3l gl Gise s (g 035 S 50 et BSOS
S o ey o5 e 0 ¥ o) sl Ol e 0
A I )3 5,8 b 6 e ool L) i gnn 3T L 45 Sslis ol b
L20lasl o5 99 ol olo yo Joles pac

gl A, 55T -

Insulin-Like Growth) _Js il as oz, 456
Elgl yoelsy b a> 5 55ue Lo e 51 V) (Factor=IGF
b o ShL Sl Ghgya 1) 095 cudled 5 aiily o o Jols cilizee
ul.!.!Ua.cf).l J.»..Su;c JLo.C' \&IGF sdajja.la_wlﬁbﬁua;j\.\a“‘
‘_ng)j_\SL‘))Jl_m O‘).Q..QQJB rg.>) rg...a).: M‘T)B).)IGFI J._Q.:)_i’L:.a
[FV g2l ot (3,15 o35 Joee 1oV ) slo IGF oLy ol 0
plos Lawgs Loy cnl olo o35 obml Jlosds a5 cul onds ase e
03 UAM o OﬁmLs.a <]l Lb)lﬂj)sLa 9 rﬁ)M‘ 3.’}1 dLﬁJﬁlw
5® Hged ploreds o3 Jome ;0 Lo )giSl (pl (oamb ()l pos oS ol
b3l ol 03 o5 9T, LS L nbs sLndigas
a Sl LS5 g zmie 055 Joee 53) €58 IGF 831051 iy (2139
Ot clie Gl 03 o mee B Sl Gl 995 o0 0L Gl—e
[PA el 55500 w55 Joee yo 5556

55 et A 8,0 g slayj ple —s

45 W10 3929 (6,500 s slays Vb yo 0ad 3 slagyy 2 ogdle

Yo Sjled / eadiew 8390/ S350 o3 elilad & OF

soodle [OV] oot 5155 Gye 008 5 50 JoSoB ep ol &Y
5+ Neu (NDF) 5l 5556 ¢ g jal 0y slo, s (sloons o5
3 a5 Cawl oads yaseie Ail She 03 oy pea 0 Sl (S
55 ol GRIR l o8 b go BRI 03 Ol Ol e 5 w18 (b
CutS Gyl S 50 g ail s HGF g FGFT7 l3él 4 ity
NDF (L slooauS:(ll 5516 g5 ol 45 Gl oo mseioe o
S5 b Jleys 40V slacudlg b 5o o5 cnl ole [oT]osb o
ihavly & 0 crl o Shee Sl oad ols (Lt Jore ;3 (gl oo
oeizced [0F]6,5 oo )13 ,5beos HER3 g HER2 (slsows .5
sl byl bigwsis! S &yalee NDF a5 e il suis i
100]asS o Wl 0 ST gt 035 e

e Sl ) slo)sSB S0yl -

Vascular Endothelial) 59,e JLbgasl o, sla, g1 s0lgils
G ob,y ,eSB gD A g4 Jols (Growth Factor=VEGF
5, Slee a5 arsb - (Placenta Growth Factor=PLGF)
@i (2 LS (r)anl 8 S aw & Jlasl 35l ) 09>
ST}l aisS o Jacl VEGFR-3 , VEGFR-2¢ VEGFR-1
Sloiriin Wls (B (2555 e 50 (21T, AT b (b o laygiSe
LI FYA) RESE U P SOOI JE i A < ST g
5 sl S g 055 Joxe 50 ol Jlise; VEGF-A 5
S 392 50 55 o1 895 ol 5 [0Flal oo A8l Laslig S
ol ol 51 S ol ] el oo Bosls L sosalgil 5 slacily
i Bo5bojl o35 e 5o 2155, S0 25 w290 VEGF-A o5
oS Sllllas Ly o35 pee i 0 VEGE-A (i & 05 800 (2 ST
Dy—bisn o) e 0 PSSl ol s b ol als ols (s
VEGF-A U oSl laps; Lo cpoizmen [0V507as 0l
Col aily Lil33 o] o VEGF-A oLy a5 slace s, Ly
ooy 50 VEGF-A s [0Msise o ey |) 035 ooy a3
oslil 5251l agle yy ool T 51 01 5o o Glalllas G2 5bo3l o35
LVEGF-A o5 Ju5 45 048 oo sanlice g oo 2l g 03,5
O ailil o3 Jore 50 23T GalS crge ol gl 5l ool
[0a]s95 00 gl 5 slacil JS25 5 055 wile

2, oS ks olgrea 1,51 55 VEGF-A¢ PLGF _ogdle
20l oan 5 0F ole &5 laisTa aSaS s o35 e 5 2l B o
OB st F BB jeboas 035 Jore 50 00 D 2l Slacemgis] S
Lol 5 055 sslre SoS 50 JLbiguil (sl Jolows (reizead iy o0
ol ) 05 ol & Ssmil 5 slmbss rizpan 7+ JasiS oo
o b5 [V sl DS 035 e 5 2155, 412 50 0 iiS oo
el () ol g9 o e0ls lsis Sldllas ol ;o VEGF-A § PLGF


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

00 o  UhlSen 5 alyl glo )

O9—z hlize gloacl Juls Growth Factor=CTGF)
oo 55 5 il oo WISP-3 3 WISP-2 <WISP-1 ccyr61
oot [N T5)1s G (o390l loanTyd 5 e (0585 il
9 iS5 50 9 0S50 s e s di 1,8 0 CYT61  CTGE oS cslons
5o 5 (S SISl 5 0315 5 gy S50
) e Sl a5 Wloe (XSS md 9) £95 N S sk )5
oa 0w 55 TGF- sla 5 zmlo plsiees 5 [AV w55,

APNIRY

0as,S3 o) sle,5:Ss pegdle :(Chemokines) Lo ,.Sges
e Wl 5 Cenlonds (At oS Wited 5 6500 SRS g
la S 5o (Interleuking) Lo .S'g) ol 4 g5 oo 45 5 50 o)
59,5 ,3095 ,951 o (Interferons) la g ,3 2! (Lymphokines)
IA$-A#l5405 o )Lt (Tumor Necrosis Factor-a[ TNF-a) Wi
5 iS5 50 o] i g 055 e o Loyl ol ol 381 lsllas
L latalejl mizmen losls il o35 Jome 4 la ol & 2leo
ol ol 55 LAl slls a5 ala s 5 Sl sloise 5l ool
b aS cwloogs p3 ) pey ainl 3 o PLST 51 Sl wilosg Loy
o 055 pen S a0 STl ormal g B 500 0SS
b

S22 5B e 035 a5 A T8 0 18 0 slagys plow
Granulocyte-Macrophage) co—wggl s 5185 Sk IS
Si9ee =G Ly (Colony Stimulating Factor=GM-CSF
Ve ool g [MILepting cod o5 dAVIbenss! S o,
TAR] el slagealy 42 (8l (Ll 5 525 0gaa b
125 oloyd sl b Zobw jo Oy 5l solaiuwl
IVge (i) 5 (it psle (2] Sen 5L 55l 5 ple
csadl Biels 13 lapians 5 Jiloss (o il Anusgi 45 yoxie 45 Can
odgazma 3 Lo lislow gle l )5 05800 (J5Sge,Sle b5 (J5Sse
Lo 4y 00gaome ol )0 aslllas 060 o dnfllan ogili V-V e+ 83lal g
4 Db g (5LAS 4 39,9 (Bl iaber sl w0 (s3L 5 la Ul
dynie 5 WSS jee (Jolow slid o jlasles oo 356 aS (6 5k
o 095 50 Spmndl 5 Syl JE slopunilSlo (g5l Jlnd
@Sy Sl D3l J2Is )3 SoeS (JeSge slonglo o
Syt |y el rizren 5 (S G5l 5 GO )0 i)
sl b (S5 bLS I ag)ls Sealiys 5 SiS S0 ,b5l o iy
4 il 0SS SeS ailes oo G Ao (l 5o Slgegil aS ol ol )3
3 remg e ol Ve 5SS B3 L oS S S b
laaine; ;0 Wlgi g0 45 WS oo pal B 1) (sau las S, g oly—s
Ll @18 5158 az g5 0 )90 Sl JIomands 5 0Bl 5o Gloyo

gdisa o )il T 51 (B 4 dalol 1o 45 W50 035 e 5 w18 50
Plasminogen-related )jsewdb 4 atusly ol slo, g5
Al oS g acgs lyls a5 :Growth Factors( PRGF)
o>—=35, 9 (Hepatocyte Growth Factor=HGF) __.sla
(Macrophage-Stimulating Protein)MSP ¢;ls5 515 5 e
S n Gin b G g Vgl oo b5 Jlid e )0t oS ol
Hi5ie o HGF 5515 [£] s o a5 ya009 50 Jlsb 3 4,
Lo b ol she bwsi (i jgbas 5 305 oS slaslw 5,2
5 iS5 oD yzloe Gl cge HGF aSlnljl 0gi oo adss (o0 )9950
S5 g 058 00 Cgil S Lags aslintig pollie (oS4 5le wdgs
a1 50 o5 el ool ol S oo sl o (G935
2 0l ogty 9 05 ol ol Gl IV gV el e 035 oo
o 555 Wl Slocdly 5 05 o p el 2 (slagisilS
iS5 4 ool OS5l B ooy gy MISP g VYol
lacomsiails 5o ol Ol iS00 pelats 1) Lo sl 5l (s )les juld
s IVl 035 e 5 a8 50 o et s S0l gl S
IVl sass says o35 dome o o ole Ll
,956 :(Nerve Growth Factor-NGF) _cac o) 4251
sl (A B ity 45 a5l oo Lagyuds s 55 80ls—l5 5| NGF
Lis g obul e NGF s [Volea! coac sla sk Syo g ples
Cle ypanay 5 ol 00 5 5 ) 5 5o el slo STy
BRI PRIPES SUPT NI JURRS [ PUES P LA PR WK FE S
@le (hge sasligs o35 Joee )3 05 Crl Gl Rl aslllae S
S bge )3 5851 Gl ooy i (Rl (rizen il (31
S NGF (Lo Gl coen [V8]as ongs 8l 008 bwg o5
2 50 50T 55 o oo 0 4I5S (slacdly 5 locesdlg ymadgne
A R P O T PR B
(Transforming Growth Factor-B= L Jows o, ,5:506
oS el (g S 3 80l 4l S @ late ;256 0l TGF-P)
e 9 Solow 1(53lhmgon 00 9ST liSe o0 )3 (oot 2 syl
o Jlosl ol 5ia (slaons 5 5l (ouSheaS” B ybo3l 1 295 (2 g Cansl
obe sl IVALauS oo Jlad 1) Jsbo oy9,0 S jLinl a5 oS’
alizee Olalllas jo 055 Jome [0 o0lgils (pl glacl 51 alize gl
sl 3 j0 eolg sl ol slacl jids Slo o 4SSl 00l 00y
TGF-B2. s TGF-B1 & ol oo sl o 5145 0l o o35 o 5

o,LsI Bone Morphogenetic Proteins [BMPs] 5 Activins
Calies slaigy 45 03 ) ey 0 |y 055 sla il o (5 ol Sge
IA+ valawss o Jlasl 035 Joes 5o calises sla ok p 3B L g

(Connective Tissue (osgm <l ai, sla,sst


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

S g My el [l gy 035 e 3 il o s S
il ang (SiSge slaes; ploys 5o 058 Jalods glacog Sen 5
o O 9 0,8 (BT 09,0 o Ty 90 laanddS | el .ol
Al 6,5 &35l 635l 5ST gl ple S 0390l 39 00l xSl
ol amd o Giol38 1) 0,85 g (g5lwals] s s aS 09 o aiSlus
s Doge k6 S)3gl a0 )i e el &bl 0,8 )35
Sdlad sla Ty (2 B s 5 2L Sl as SISl podle a5 5,8
[aAlas)ls 55

o5 o 50iSelall 5 5L iatig ollie slays ellad tao ,ialS o,d
O g 95500 bl slagely (el el oS cl g T (Jsl
5 ol pogdle [A0]aas o a8l 1) 055 oy Cae yw i 5
# TGE-B 5 ol YU zola 0,85 @l 39k lawgs 035 Glojs
ol o Jlie s aS b oo (2lS a3slS 5 SS9 5 pmle (sla IS
iyl ol ol ol o IENZY o5 by oYU zsbas iglil
2l g ol e 5 35 i SRS eutiple;s slaes; b
0055 ke 50 UlE hlo 5 3iek pud CnsSWTIEN-Y (54
o8 TGF-B aJgs 1o 5 ol (oS0 ke adgi 5 b b 0,
L84l oage IS

Sl 5T )l o35 e 50 (sotpe G 5 g aS LT
uiSly lawgs IFN-Y 4 IL-6 <TGF-B1 <IL-10 «<VEGF
b o IL-6 zsh .o wlosi 55l o5 Real Time PCR
03,5 lay SralS e )5 g, by 085 DI 365l b oui las o5
yse il ey g, b ys TGF-BI gyl a5 Jl> jo o
S sbots 3o 5525 35 IFN-Y 5 TL-6 <VEGF ol,, eoliuo wis,
5 Sedg i mle slo Sl o 035 moe i anyl,8, TGF-BI () o5
b GlBl sl

SBU 5958 30 oo i TGF-B1 a5 ol ools s iladllas
05 355058 m35 O a3 JS 3l el sl L6 sla ISl
ole Gl L TGF-BL ;a8 L 0,85 @l)dgil b ool slo
[ve e lewd ol on IEN-Y

055 pe s 98 col e ;0 VEGE (Lo (o35, L BLs)I o
a3 s JLbsail sl Jobo sln 56 (nlwddu oo e |,
5l Gleieas leiai o a5 b Loy 4 sl ool ools (lis g wiS o Jos
onl g daled oo ciBsie 5 1) Sledl anyl 3 aSh S o Joe (5,5
[88]055 oo ISl (900 035 e 5 20,200

5 stk e glgil g alide JSAIL oS 0l Jll slagtans
OeSgn e J S Galey (ol s oo (b st slo oy
ol B25bjl g loj 5l (lod 5 8590 (510 | Jladis; slo

YoV Sjled / eadiew 8390/ S350 o3 elilad & 01

o ol 500l e 03 e i Ao 40 13550 slao S alex
L9V g2 T3l psn 035 e 5o ily 23936 b oy cinogs &

St oo Trbae (Sl slas )5 51 (S Gl o e 5 dis
SOl Sl | (S 3890 S8l g 035 e 4S5 b
JB (rore slaes 5 g el (l 9Bl o VY 03 50 cdl s
5 95° Gl el (g5 polscansla e el 5 il oo azg
ooltl Jolds aid iy (Sloys slo by 95 o0 (555 Sl oS
b, bl Glejs 5 Cegy (L« Sielom sloi—dey )
Slaps 50 ofst (Selalio 9 (Jobo Sl jene )5 J3I5 Go,b5l 0,
[av]asl o oo

JEE XIS RV R VRN CL a3 F Y0 SUSN WS- LW P PR P g
(EXVN[I O PR PRSI CCO0N PO TN CORN TP VG gL gV O EoW
Ol o 4 pglie slacS'sS glibiul [A¥-A0]aims o olis Canglia
Pgdsn 555 ke GLULSY Bl JIal) slobos 2y Jpame bawys
Cighe al Sl 00 S j5bos 5 reealogSis S WS oo
fs.la.w B aS Sl uwsj)sl )‘ @LQCU; C\.u.” .)9_».»;(5@ ool _wl
)90 595 Ole g lo bui J 508" Jala) (sl p oTgts O, 3936 Lo
SL3gl | olbaisT eimen a5 oo 2ol |, SdS 31 5L
MLMM s.it aS ol o«); ‘».\.u Axwgd wb,..w u.»._mJLA5S.’5
w2l ol sl dslns ;o hte )5 g St p S Slos 251 (25 Gl
e o) Ken g Chakraborty g aos (s, 18]l 03]
VL] Lasgs 45 JlooginS Lo cuS 50,8 ol 3536 (5 Lusoolal
Wil o (S8 i O gody a5 ly3el )l s 4y eu 6 5 L
0 oo e sl (ugi sl (ugS 9S Phlul (g9 )ls Cuoglie Jlie 5
i3, sloasly b IS5 51 e s S jsbas w5
S g o0 Gl slaatdly 4 az il el iy B
G S dalllaa b g 0)ls Cote S 2155, 65,0 OlosinS 8,550
Jol i slacd i o35 Oleyo sl Olgt Wl 03logils (]
Qb oo 0,8 pé B g 13536 3 90 0 YU yo 0o S35 lge [AV]s 5

[“")“))"GA o).&; ébl.\).: C:béyl.’ .))y)é M‘o‘)é 9
o, &l » 0l)dgib
Canglie cdeas g o e Cowall s LSS g Sl 4z 5

onlpls aims o cawsl 1) 093 ST &dlge g l—ws 10 o)l la
O3k ooy See (T 5 22T Bl s 4 (09 Sn Sl slapleys


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

OV o OhlSen 5 osdlpl glo 1,05

Sl oko b g el oo lo ool slacys o5 pue s disl 3,0 a5 cl
Flgy 5 035 e 29y (g5 S50 00,5 oo 5usS hgPiwd b
o9y ol jo plasedils 4 (650 SIS Wiy go aliBe sl Sl
slcd iy eyl ol ;o 5b (5,5l pSeiz 9 (595815,
055 ey 9 ey S g el dlez sl g YN e jo jo 0l
Glo g5 g g ko bui | s L;)'l...,.>|)"| 5 3l3eil SaSL ol o
g oS e e 4 lgien 035 9 o] S 0 )

g0 oS yardy Gl b 5yl b g adicaS 5l alise
90 Cizmed g 3gb oo o] Cudlad g g p LSl a b b
Ol S e ale ) e 5o 5 S5k Sl 85k ) gl a5 05l e
Dy vay o v] sl oot st 2ol (6,105,045 g8 o0 i ge ol

b ol slaysSl (als; enigdien 55 sl Jel> 35050
S eyl (pl 457398 oo J 7S (6 peely S ple B Sae
Slosliiwl 355 oo 5203985 Jo33l Slge (S35l58,50 Slo S 5o
il Gedg—w gsle iale,y slapiw ;o Wlg¥ o date (sl )ls olge
SlaS 5 Gl 9 2dx slp i 8y haw b b lasl> ]
So DV e Ylas e eal i1 gl il Cee s sz (U
ey §5lil gl Bl i j3 oo BBl sl o s
[Benzyl Ester of Hyaluronic acid] lgsewl g g, —aé
9 0 5 3> PDGF JsSJge [V -5V - 0lcul HYAFF
Sl peo 5 S5t gl JED! s lsicas HYAFF &l 3430
a5l Lis Ulg HYAFF @l 00,5 e solicl hos
b g (ol g Jidien s anin labad da S gt (55 UgS
2l oS sn Glaley oo g loj oo 1) (ol )8, G a il
Pgdien Gros slapS) i 3lesl g pre s aymie o

adgl sowtilie sladsbes 55l Jlb U5 cdea; PDGF J5sUse
dacowgio o waz Gloy) ol § S0 (nSTbgaS Sy 20
Sl adsl g ol) » Vlsgs o bl aedlg b g Laslég Sl
oRley Joe 5 (o cojg pal 09— oo Dg—ine (0L SL 05 e
ool o aigy oo slaes 3kl 5 e 12 PDGE

@S5 5 Dl pled 2SS sauS o i FGF o) 256
s o35 oleys 3 DEGE 1 glesl 15V slao Sl [V - Al ol
Sloo 59,8 3 0ains, iG> EGF 518 asb o S50 (0l
o3, ,e51 PLGAI poly D,L-Lactic-co-glycolicl acid
=185 s (030 Sy loyd 50 8 Cil (6,500 (Figtee
Lyea] el 039 ol osidgo

ol Mie ol 31 Fu55 o ) sanlissl claizl g Sy, ol
Q) Gl o Sdilage g Sloys slrai e 5l s a S WS
e o3l 5 (5o pdl g 6 pTabsT alox | 503 6,18 slaslxial
St S50 Gl Glez el 5o sob; Sladlas g el 08 5 e
3181 435Sl 4y S5 jslated o35 5 (g (slae] ey a3
Oleyd 50 (s J Jlews Glocd,iny 550l 4 5 955 o0 & 50
03ls ylis 035 i Mg,y Axdllae .l ool Jol> ciwgy SIS


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

References:

1. Martin P. Wound healing—aiming for perfect
skin regeneration. Science, 1997; 276: 75-81.

2. Clark RAF. Wound repair. Overview and
general considerations. In: The Molecular and
Cellular Biology of Wound Repair, 2nd ed., New
York: Plenum, 1996; 3-50.

3. Albert S. Cost-effective management of
recalcitrant diabetic foot ulcers. Clin Podiatr Med
Surg 2002; 19: 483-91.

4. Kanitakis J. Anatomy, histology and
immunohistochemistry of normal human skin. Eur. J.
Dermatol, 2002; 12: 390-9.

5. Clark RA. Regulation of fibroplasia in cutaneous
wound repair. Am J Med Sci, 1993; 306: 42-8.

6. McNeil PL, Kirchhausen T. An emergency
response team for membrane repair. Nat. Rev. Mol.
Cell Biol, 2005; 6: 499-505.

7. Bianchi ME. DAMPs, PAMPs and alarmins: all
we need to know about danger. J. Leukoc. Biol, 2007,
81: 1-5.

8. Roy S, Khanna S, Rink C, Biswas S, Sen CK.
Characterization of the acute temporal changes in
excisional murine cutaneous wound inflammation by
screening of the wound-edge transcriptome. Physiol.
Genomics, 2008; 34: 162-84.

9. Eming SA, Krieg T, Davidson JM. Inflammation
in wound repair: molecular and cellular mechanisms.
J. Invest. Dermatol. 2007; 127: 514-25.

10.Cheng CF, Fan J, Bandyopahdhay B, Mock
D, Guan S, Chen M, Woodley DT, Li W. Profiling
motility signal-specific genes in primary human
keratinocytes. J. Invest. Dermatol. 2008; 128, 1981-
90.

11.Ito M, Yang Z, Andl T, Cui C, Kim N, Millar
SE, Cotsarelis G. Wnt-dependent de novo hair follicle
regeneration in adult mouse skin after wounding.

YoV Sjled / eadpew 8390/ S 40 o3 aelilas & OA

Nature, 2007; 447: 316-20.

12.Harding KG, Morris HL, Patel GK. Science,
medicine and the future: healing chronic wounds. Br
Med J, 2002; 324: 160-3.

13.Edmonds M, Bates M, Doxford M, Gough A,
Foster A. New treatments in ulcer healing and wound
infection. Diabetes Metab Res Rev, 2000; 16 Suppl
1: S51-S54.

14.Beer HD, Longaker MT, Werner S. Reduced
expression of PDGF and PDGF receptors during
impaired wound healing. J Invest Dermatol, 1997;
109: 132-8.

15.Heldin CH, Eriksson U, Stman A. New members
of the platelet derived growth factor family of
mitogens. Arch Biochem Biophys , 2002; 398: 284—
90.

16.Heldin CH, Westermark B. Mechanism of action
and in vivo role of platelet-derived growth factor.
Physiol Rev , 1999; 79: 1283-316.

17.Clark RA. Regulation of fibroplasia in cutaneous
wound repair. Am J Med Sci, 1993; 306: 42-8.

18.Ansel JC, Tiesman JP, Olerud JE, Krueger JG,
Krane JF, Tara DC, Shipley GD, Gilbertson D, Usui
ML, Hart CE. Human Kkeratinocytes are a major
source of cutaneous platelet-derived growth factor. J
Clin Invest, 1993; 92: 671-8.

19.Antoniades HN, Galanopoulos T, Neville-
Golden J, Kiritsy CP, Lynch SE. Injury induces in vivo
expression of platelet-derived growth factor [PDGF]
and PDGF receptor mRNAs in skin epithelial cells
and PDGF mRNA in connective tissue fibroblasts.
Proc Natl Acad Sci USA, 1991; 88: 565-9.

20.Reuterdahl C, Sundberg C, Rubin K, Funa
K, Gerdin B. Tissue localization of beta receptors
for platelet-derived growth factor and platelet-
derived growth factor B chain during wound
repair in humans. J Clin Invest,1993; 91: 2065-75.


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

0% o OhlSen 5 osbdlyl zlo 1,05

21.Whitby DJFergusonMWJ. Immunohistochemical
localization of growth factors in fetal wound healing.
Dev Biol ,1991; 147: 207-15.

22.Beer HD, Ssler R, Werner S. Glucocorticoid-
regulated gene expression during cutaneous wound
repair. Vitam Horm ,2000; 59: 217-39.

23.Ashcroft GS, Horan MA, Ferguson
MW. The effects of ageing on wound healing:
immunolocalisation of growth factors and their

receptors in a murine incisional model. J Anat, 1997,
190: 351-65.

24.Haisa M, Okochi H, Grotendorst GR. Elevated
levels of PDGF alpha receptors in keloid fibroblasts
contribute to an enhanced response to PDGF. J Invest
Dermatol, 1994; 103: 560-3.

25.Niessen FB, Anderssen MP, Schalkwijk J,
Visser L, Timens W. Keratinocyte-derived growth
factors play a role in the formation of hypertrophic
scars. J Pathol, 2001; 194: 207-16.

26.Katz MH, Alvarez AF, Kirsner RS, Eaglstein
WH, Falanga V. Human wound fluid from acute
wounds stimulates fibroblast and endothelial cell
growth. J] Am Acad Dermatol, 1991; 25: 1054-8.

27.Johnson DE Williams LT. Structural and
functional diversity in the FGF receptor multigene
family. Adv Cancer Res, 1993; 60: 1-41.

28.0rnitz DM, Xu J, Colvin JS, Mcewen DG,
Macarthur CA, Coulier F, Gao G, Goldfarb M.
Receptor specificity of the fibroblast growth factor
family. J Biol Chem, 1996; 271: 15292-7.

29.0rnitz DM. FGFs heparan sulfate and FGFRs:
complex interactions essential for development.
Bioessays ,2000; 22: 108-12.

30.Werner S. Keratinocyte growth factor: a unique
player in epithelial repair processes. Cytokine Growth
Factor Rev, 1998; 2: 153-65.

31.Risau W. Angiogenic growth factors. Prog

Growth Factor Res ,1990; 2: 71-9.

32.Abraham JA Klagsbrun M. Modulation of
wound repair by members of the fibroblast growth
factor family. In: The Molecular and Cellular Biology
of Wound Repair [2nd ed.], edited by Clark RAF.
New York: Plenum, 1996; 195-248.

33.Antoniades HN, Galanopoulos T, Neville-
Golden Kiritsy CP, Lynch SE. Expression of growth
factor and receptor mRNAs in skin epithelial cells
following acute cutaneous injury. Am J Pathol, 1993;
142: 1099-110.

34.Werner S, Peters KG, Longaker MT, Fuller-
Pace F, Banda M, Williams LT. Large induction of
keratinocyte growth factor expression in the dermis
during wound healing. Proc Natl Acad Sci USA,
1992; 89: 6896-900.

35.Marchese C, Chedid M, Dirsch OR, Csaky KG,
Santanelli F, Latini C, Larochelli WJ, Torrist MR,
Aaronson SA. Modulation of keratinocyte growth
factor and its receptor in re-epithelialising human
skin. J Exp Med, 1995; 182: 1369-76.

36.Takenaka H, Kishimoto S, Tooyama I, Kimura
H, Yasuno H. Protein expression of fibroblast growth
factor receptor-1 in keratinocytes during wound
healing in rats. J Invest Dermatol, 1997; 109: 108—12.

37.Werner S, Breeden M, Hubner G, Greenhalgh
DG, Longaker MT. Induction of keratinocyte growth
factor expression is reduced and delayed during
wound healing in the genetically diabetic mouse. J
Invest Dermatol, 1994; 103: 469-73.

38.Broadley KN, Aquino AM, Woodward SC,
Buckley-Sturrock, Satoa Y, Ritkin DB, Davidson JM.
Monospecific antibodies implicate basic fibroblast

growth factor in normal wound repair. Lab Invest,
1989; 61: 571-5.

39.0rtega S, Ittmann M, Tsang SH, Ehrlich M,
Basilico C. Neuronal defects and delayed wound

healing in mice lacking fibroblast growth factor
2. Proc Natl Acad Sci USA ,1998; 95: 5672-7.


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

40.Werner S, Smola H, Liao X, Longarker MT,
Krieg T, Hofschneider PH, Williams LT. The function
of KGF in epithelial morphogenesis and wound re-
epithelialisation. Science, 1994; 266: 819 —22.

41.Strachan L, Murison JG, Prestidge RL, Sleeman
MA, Watson JD, Kumble KD. Cloning and biological
activity of epigen, a novel member of the epidermal
growth factor superfamily. J Biol Chem ,2001; 276:
18265-71.

42.Tokumaru S, Higashiyama S, Endo T, Nakagawa
T, Miyagawa J, Yamamori K, Hanakawa Y, Ohmoto
H, Yoshino K, Shirakata Y, Matsuzawa Y, Hashimoto
K, Taniguchi N. Ectodomain shedding of epidermal
growth factor receptor ligands is required for
keratinocyte migration in cutaneous wound healing. J
Cell Biol, 2000; 151: 209-19.

43.Yarden Y. The EGFR family and its ligands in
human cancer: signaling mechanisms and therapeutic
opportunities. Eur J Cancer 37 Suppl, 2001; 4: 3-8.

44.Greenhalgh DG. The role of growth factors in
wound healing. J Trauma ,1996; 41: 159-67.

45.Schultz GS, White M, Mitchell R, Brown G,
Lynch J, Twardzik DR, Todaro GJ. Epithelial wound
healing enhanced by transforming growth factor- and
vaccinia growth factor. Science, 1987; 235: 350-2.

46.Grotendorst GR, Soma Y, Takehara K, Charette
M. EGF and TGF-alpha are potent chemoattractants
for endothelial cells and EGF-like peptides are present
at sites of tissue regeneration. J Cell Physiol ,1989;
139: 617-23.

47.Grayson LS, Hansbrough JF, Zapata-Sirvent RL,
Dore CA, Morgan JL, Nicolson MA. Quantitation of
cytokine levels in skin graft donor site wound fluid.
Burns, 1993; 19: 401-5.

48.Mccarthy DW, Downing MT, Brigstock
DR, Luquette MH, Brown KD, Abad MS,
Besner GE. Production of heparin-binding
epidermal growth factor-like growth factor
(HB-EGF] at sites of thermal injury in pediatric
patients. J Invest Dermatol, 1996; 106: 49-56.

Yo Sjled / eadpew 8y9d / Sy 50 3 delilad & e

49 Marikovsky M, Vogt P, Eriksson E, Rubin JS,
Taylor WG, Joachim S, Klagsbrun M. Wound fluid-
derived heparin-binding EGF-like growth factor (HB-
EGF] is synergistic with insulin-like growth factor-I
for Balb/MK keratinocyte proliferation. J Invest
Dermatol ,1996; 106: 616-21.

50.Cribbs RK, Harding PA, Luquette MH, Besner
GE. Endogenous production of heparin-like EGF-
like growth factor during murine partial-thickness
burn wound healing. J Burn Care Rehabil, 2002; 23:
116-25.

51.Stoscheck CM, Nanney LB, King Le JR.

Quantitative  determination of EGF-R during
epidermal wound healing. J Invest Dermatol ,1992;
99: 645-9.

52.Wenczak BA, Lynch JB, Nanney LB. Epidermal
growth factor receptor distribution in burn wounds.
Implications for growth factor- mediated repair. J
Clin Invest, 1992; 90: 2392—401.

53.Castagnino P, Lorenzi MV, Yeh J, Breckenridge
D, Sakata H, Munz B, Wermer S, Bottaro DP.
Neu differentiation factor/heregulin  induction
by hepatocyte and keratinocyte growth factors.
Oncogene, 2000; 19: 640-8.

54.Danilenko DM, Ring BD, Lu JZ, Tarpley
JE, Chang D, Liu N, Wen D, Pierce GF. Neu
differentiation factor upregulates epidermal migration

and integrin expression in excisional wounds. J Clin
Invest, 1995; 95: 842-51.

55.Gale NW, Yancopoulos GD. Growth factors
acting via endothelial cell-specific receptor tyrosine
kinases: VEGFs, angiopoietins, and ephrins in
vascular development. Genes Dev, 1999; 13: 1055—
66.

56.Frank S, Hu Bner G, Breier G, Longaker MT,
Greenhalgh DG, Werner S. Regulation of vascular
endothelial growth factor expression in cultured

keratinocytes: implications for normal and impaired
wound healing. J Biol Chem ,1995; 270: 12607—13.

57.KaMpeer H, Pfeilschifter J, Frank S. Expressional
regulation of angiopoietin-1 and -2 and the Tie-1 and


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

T e ULl 5 syl glo 1105

-2 receptor tyrosine kinases during cutaneous wound
healing: a comparative study of normal and impaired
repair. Lab Invest, 2001; 81: 361-73.

58.Romano Di Peppe S, Mangoni A, Zambruno
G, Spinetti G, Melillo G, Napolitano M, Capogrossi
MC. Adenovirus-mediated VEGF(165] gene transfer
enhances wound healing by promoting angiogenesis
in CD1 diabetic mice. Gene Ther, 2002; 9: 1271-7.

59.Howdieshelli TR, Callaway D, Webb WL,
Gaines MD, Proster Cd JR, Sathanarayana POLLOCK
JS, Brock TL, Mcneil PL. Antibody neutralization of
vascular endothelial growth factor inhibits wound
granulation tissue formation. J Surg Res, 2001; 96:
173-82.

60. Failia CM, Odorisio T, Cianfarani F, Schietroma
C, Puddu P, Zambruno G. Placenta growth factor
is induced in human keratinocytes during wound
healing. J Invest Dermatol, 2000; 115: 388-95.

61.Carmeliet P, Moons L, Luttun A, Vincenti V,
Compernolle V, De Mol M, Wu Y, Bono F, Devy L,
Beck H, Scholz D, Acker T, Dipalma T, Dewerchin
M, Noel A, Stalmans [, Barpa A, Blacher S,
Vandendriessche T, Ponten A, Eriksson U, Plate KH,
Foidart JM, Schaper W, Charnock-Jones S, Hicklin
DJ, Herbert JM, Collen D, Persico MG. Synergism
between vascular endothelial growth factor and
placental growth factor contributes to angiogenesis
and plasma extravasation in pathological conditions.
Nature Med, 2001; 7: 575-83.

62.Paavonen K, Puolakkainen P, Jussila L, Jahkola
T, Alitalo K. Vascular endothelial growth factor
receptor-3 in lymphangiogenesis in wound healing.
Am J Pathol, 2000; 156: 1499-504.

63.Wong AL, Haroon ZA, Werner S, Dewhirst
MW, Greenberg CS, Peters KG. Tie2 expression and
phosphorylation in angiogenic and quiescent adult
tissues. Circ Res, 1997; 81: 567-74.

64.Bloch W, Huggel K, Sasaki T, Grose R, Bugnon
P, Addicks K, Timpl R, Werner S. The angiogenesis
inhibitor endostatin impairs blood vessel maturation
during wound healing. FASEB J, 2000; 14: 2373-6.

65.Holash J, Wiegand SJ, Yancopoulos GD. New
model of tumor angiogenesis: dynamic balance
between vessel regression and growth mediated by
angiopoietins and VEGF. Oncogene, 1999; 18: 5356—
62.

66.Robertson JG, Belford DA, Ballard FJ. Clearance
of IGFs and insulin from wounds: effect of IGF-
binding protein interactions. Am J Physiol Endocrinol
Metab, 1999; 276: E663-E671.

67.Robertson JG, Pickering KJ, Belford DA.
Insulin-like growth factor I (IGF-I] and IGF-binding
proteins in rat wound fluid. Endocrinology ,1996;
137:2774-81.

68.Ghahary A, Shen YJ, Nedelec B, Scott PG,
Tredget EE. Enhanced expression of mRNA for
insulin-like growth factor-1 in post-burn hypertrophic
scar tissue and its fibrogenic role by dermal fibroblasts.
Mol Cell Biochem ,1995; 148: 25-32.

69.Comoglio PM, Boccaccio C. Scatter factors and
invasive growth. Semin Cancer Biol, 2001; 11: 153—
65.

70.Bussolino F, Di Renzo MF, Ziche M, Boccietto
E, Olivero M, Naldini L, Gaudino G, Tnamagnone
L, Coffer A, Comoglio PM. Hepatocyte growth
factor is a potent angiogenic factor which stimulates
endothelial cell motility and growth. J Cell Biol,
1992; 119: 629-41.

71.Dunsmore SE, Rubin JS, Kovacs SO, Chedid
M, Parks WC, Welgus HG. Mechanisms of
hepatocyte growth factor stimulation of keratinocyte
metalloproteinase production. J Biol Chem, 1996;
271: 24576-82.

72.Cowin AJ, Kallincos N, Hatzirodos N, Robertson
JG, Pickering KJ, Couper J, Belford DA. Hepatocyte
growth factor and macrophage- stimulating protein
are upregulated during excisional wound repair in
rats. Cell Tissue Res, 2001; 306: 239-50.

73.Leonard EJ, Danikovitch A. Macrophage
stimulating protein. Adv CancerRes, 2000; 77: 139-67.


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Sl @05 33 936 639U i 9 055 ey Wl )3 LYy o Ol

74.Nanney LB, Skeel A, Luan J, Polis S, Richmond
A, Wang MH, Leonard EJ. Proteolytic cleavage and
activation of pro-macrophage- stimulating protein
and upregulation of its receptor in tissue injury. J
Invest Dermatol, 1998; 111: 573-81.

75.Lewin GR, Mendelli LM. Nerve growth factor
and nociception. Trends Neurosci, 1993; 16: 353-9.

76.Matsuda H, Koyama H, Sato H, Sawada J,
Itakura A, Tanaka A, Matsumoto M, Konno K,
Ushio H, Matsuda K. Role of nerve growth factor
in cutaneous wound healing: accelerating effects in

normal and healing-impaired diabetic mice. J Exp
Med ,1998; 187: 297—-306.

77.Hasan W, Zhang R, Liu M, Warn JD, Smith PG.
Coordinate expression of NGF and smooth muscle
actin mRNA and protein in cutaneous wound tissue
of developing and adult rats. Cell Tissue Res 2000;
300: 97-109.

78.Wakefield LM, Roberts AB. TGF-beta signaling:
positive and negative effects on tumorigenesis. Curr
Opin Genet Dev, 2002; 1: 22-9.

79.Massague J. The transforming growth factor-
beta family. Annu Rev Cell Biol, 1990; 6: 597-641.

80.Stelnicki EJ, Longaker MT, Holmes D,
Vanderwall K, Harrison MR, Largman C, Hoffman
WY. Bone morphogenetic protein-2 induces scar
formation and skin maturation in the second trimester
fetus. Plast Reconstr Surg ,1998; 101: 12-9.

81.Brigstock DR. The connective tissue growth
factor/cysteine-rich 61/nephroblastoma overexpressed
(CCN] family. Endocr Rev, 1999; 20: 189-206.

82.Frazier K, Williams S, Kothapalli D, Klapper H,
Grotendorst GR. Stimulation of fibroblast cell growth,
matrix production, and granulation tissue formation

by connective tissue growth factor. J Invest Dermatol
, 1996; 107: 404-11.

83.Kothapalli D, Frazier KS, Welply A, Segarini PR,
Grotendorst GR. Transforming growth factor induces
anchorage-independent growth of NRK fibroblasts via

YoV Sjled / eadpew 8390/ S 50 o3 aelilad & Y

a connective tissue growth factordependent signaling
pathway. Cell Growth Differ ,1997; 8: 61-8.

84.Bromberg J. Activation of STAT proteins and
growth control. Bioessays 2001; 23: 161-9.

85.Grellner W, Georg T, Wilske J. Quantitative
analysis of proinflammatory cytokines (IL-1beta, IL-
6, TNF-alpha] in human skin wounds. Forensic Sci
Int, 2000; 113: 251-64.

86.Mori R, Kondo T, Ohshima T, Ishida Y, Mukaida
N. Accelerated wound healing in tumor necrosis-
factor receptor p55-deficient mice with reduced
leukocyte infiltration. FASEB J, 2002; 16: 963—-74.

87.Mann A, Breuhahn K, Schirmacher P, Blessing
M. Keratinocytederived granulocyte-macrophage
colony stimulating factor accelerates wound healing:
stimulation of keratinocyte proliferation, granulation
tissue formation and vascularization. J Invest
Dermatol ,2001; 117: 1382-90.

88.Wilding JP. Leptin and the control of obesity.
Curr Opin Pharmacol, 2001; 1: 656—61.

89.Sato Y, Ohshima T, Konto T. Regulatory role of
endogenous interleukin-10 in cutaneous inflammatory
response of murine wound healing. Biochem Biophys
Res Commun, 1999; 265: 194-9.

90.Freitas JRA, Nanotechnology, nanomedicine,
and nanosurgery, Biol. Med., 2005; 3(4): 243-6.

91.Seetharam RN. Nanomedicine — emerging area
of nanobiotechnology research, Curr. Sci., 2006 ;
91(3): 260-1.

92.Rizzi SC, Upton Z, Bott K, Dargaville TR.
Recent advances in dermal wound healing: biomedical
device approaches, Expert Rev Med Devices. 2010;
7(1): 143-54.

93.Liu PF, Lo CW, Chen CH, Hsiech MF, Huang
CM. Use of nanoparticles as therapy for methicillin-

resistant Staphylococcus aureus infections. Curr Drug
Metab. 2009; 10(8): 875-84.

94.Levin TP, Suh B, Axelrod P, Truant AL, Fekete


http://icml.ir/article-1-354-en.html

[ Downloaded from icml.ir on 2025-07-16 ]

Y N J'}L&.&.ﬁju.&?élx‘zl._?])_b}

T. Potential clindamycin resistance in clindamycin-
susceptible, erythromycin-resistant Staphylococcus
aureus: report of a clinical failure., Antimicrob Agents
Chemother. 2005; 49(3): 1222-4.

95.Chang s, Chang s, Sievert DM, vancomycin
resistant staphylococcus aureus investigative team:
infection with vancomycin resistant staphylococcus
aureus containing the vanA resistance gene, N. Engl.
J. Med, 2003; 348: 1342-7.

96.Kell AJ, Stewart G, Ryan S, Peytavi R,
Boissinot M, Huletsky A, Bergeron MG, Simard B.
Vancomycin-modified nanoparticles for -efficient
targeting and preconcentration of Gram-positive
and Gram-negative bacteria. ACS Nano, 2008; 2(9):
1777-88.

97.Chakraborty SP, Sahu SK, Mahapatra SK,
Santra S, Bal M, Roy S, Pramanik P. Nanoconjugated
vancomycin: new opportunities for the development
of anti-VRSA agents. Nanotechnology, 2010;
12;21(10): 105103.

98.Lo SF, Hayter M, Chang CJ, Hu WY, Lee LL. A
systematic review of silver-releasing dressings in the
management of infected chronic wounds. J Clin Nurs.
2008; 17(15): 1973-85.

99.Tian J, Wong KK, Ho CM, Lok CN, Yu WY,
Che CM, Chiu JF, Tam PK., Topical delivery of

silver nanoparticles promoteswound healing. Chem
Med Chem. 2007 ; 2(1): 129-36.

100. Haag SM, Hauck EW, Eickelberg O,
Szardening-Kirchner C, Diemer T, Weidner W.
Investigation of the antifibrotic effect of IFN-gamma
on fibroblasts in a cell culture model of Peyronie’s
disease. Eur Urol. 2008; 53(2): 425-30.

101. Maham A, Tang Z, Wu H, Wang J, Lin Y.
Protein-based nanomedicine platforms for drug
delivery. Small, 2009; 5(15): 1706-21.

102. Silva AK, Richard C, Bessodes M, Scherman
D, Merten OW. Growth factor delivery approaches in
hydrogels. Biomacromolecules,2009; 12; 10(1): 9-18.

103. Singh R, Singh S, Lillard JW Jr. Past, present,
and future technologies for oral delivery of therapeutic
proteins. J Pharm Sci. , 2008; 97(7): 2497-523.

104. Corrigan OI, Li X. Quantifying drug release
from PLGA nanoparticulates. Eur J Pharm Sci. 2009;
28;37(3-4): 477-85.

105. Pandis L, Zavan B, Abatangelo G, Lepidi S,
Cortivo R, Vindigni V. Hyaluronan-based scaffold for
in vivo regeneration of the rat vena cava: Preliminary
results in an animal model. J Biomed Mater Res A.
2010; 15; 93(4): 1289-96.

106. Lepidi S, Abatangelo G, Vindigni V,
Deriu GP, Zavan B, Tonello C, Cortivo R. In vivo
regeneration of small-diameter (2 mm] arteries using
a polymer scaffold. FASEB J. 2006; 20(1): 103-5.

107. Schultz GS, Wysocki A. Interactions between
extracellular matrix and growth factors in wound
healing. Wound Repair Regen. 2009; 17(2): 153-62.

108. Krejci P, Prochazkova J, Bryja V, Kozubik
A, Wilcox WR. Molecular pathology of the fibroblast
growth factor family. Hum Mutat. 2009; 30(9): 1245-
55.

109. Laplante AF, Germain L, Auger FA, Moulin
V. Mechanisms of wound reepithelialization: hints
from a tissue-engineered reconstructed skin to long-
standing questions. FASEB J. 2001; 15(13): 2377-89.


http://icml.ir/article-1-354-en.html
http://www.tcpdf.org

