VY 5yl /it ganmmy JUo /I FAS iao! /05 018u5313 | Sed g yquidl by — ol dolinlogd

Spred- sl yakis » wl 22 BIlod (yapes il
Sl jhg—o ) dd 8L VEGF g Rafld

=0

Sl g Oy Mawsr g Sslreme Sbr 1O Nus g
"ol dlows ¢ wl”

Ol Ol ol (5558 p ke 5 San 5 eSS (o) S5 P 058 )
RN

el A psle ol R2Ns Gdiia 05 S Y

E-mail: choobineh@ut.ac.ir W gz o9 e 1 gl o ki g5

odusa

a‘ﬂégﬁ;..\:\_a.«.nijo_ﬁ.'ls;\&ue..\l..\5@‘&*&6&6)@3‘&@94:J&9Mm
Oloboass (sl Glospa gy d a8 W gudio0 (315 S S g Saela (b O jlass 5o (o5 9 Sl yad
&L VEGF g Rafl Spred-1 (a3 g Olas 3 (55198 (9 pa3 oy 3 « pdla (4lin 953 Sad 038 oo SeS

g b ol e slaghi g

(2 ma 0.9 55 930955 5l a3 Jalodly &) 910 ds (3 s (94 O+ cdadllas (l yu W) 9 Slge
A0k s s g s J S 09,8 9 9 (4388 o dala £ g 4388 A S ) pllas 5 x5 5158
DR 9 oty et i i o a3 LT 8 Al 53 590 pLa3H 31 S5en A
Jealai (03T 5 Lol Jala g dujad (shps .ach suaaios I30¥0 4ig, L Raf-1 g Spred-1.VEGF
VF 43l Spss 1 =81a 53 9 PO.05 5yl ane qelaia 53 (S 95 (alad 903 9 gy iyl

L ouldti

9 (p<0.05) VEGF (pui gy (lss (5] jmts o oirs GALS (o g0 cuabsa oo (L dadlias alis sl
Coclitd sy 00l (LS ((paiaan 0 gudi oo (P<0.05)Spred-1 (1345 g 53 Hlo Sz (yinl 381 g (p<0.05) Raf-1
shaals g (p<0.05)Raf-1 5 (p<0.05) VEGF (4335 g s (ylats jla e (sl ) Esels (53 98 (43 pa3 43

3 9+l o0 (P<0.05) Spred-1 (aii gy Hla Sae

3 Spred-1 gtals g Rafl g VEGF (25 s Ol Gl 530 e ol 95 (531 98 (1 pa 55 )45 Al
alid 9 g3 |y S 59 Lagaih g 5 Gl Ol 53 Sl & Al el Sgalas g oudd (28 slad sl

Rafl spred-1 «oubsa «(§ 956 Jlali gadl (sudiy Jole 53 98 (33 4l 1538 YU jly

N

jg.l.l.l.ll:
SEb

b g 3 ols dolalogs
Wl olKiite
vy B;M—ﬂgw le
1747 Wil

.

%

~N
AVAF/V 07083 s
WAZ/VV/YF Sl AT
WASN P
. J




e slaghigs jo ol odl VEGF g Rafl. Spred-1 (slapuis g s b s (5198 (s ya3 sals ]

s SU Sul Lt Sl (opls sl .das
K03 S s 1y F5m 3l 55 Spredl s » (3lsa
2 LS 65ler el S (YN O 4 0L
e oLsls OLES LOT.Ls S ey p |y Mirl26 Oly
ot oy 5148 dms e SRl 1, Mir26 Oly (55l pe
r._.s.:...a,:.a r.,‘a.ﬁ 9 VEGF gro r.:a.".wo
3y S 1) B 3%l Spredl/Rafl/MAPK
S sl Ol (Y00, Kes 5 TS (Ve
mir29 il J1 p A8 55,08 Sals of, 51 miRNAS
by mir26 S 35m50 GalBl s O Sl s
&;\ij)} "ﬁju' QVEGF e L;é.be ‘5\.&3&5‘,125 JLG.A
Mirl26 Oly duy o A 4 (\W)ARs o0 muly (55050
2ios S ke s abs Sl s
Spred- 1ﬁ-e 6;): 9 Mirl26 u.’&ﬂ‘}é‘ e‘) )'| JJ‘JSL;G
Shlew B s g e 5 Shas 55 4 Rafl/MAPK/
Olojpn SBT ladlas (opls g sbas SaS Lo
Spredl- e 1y ebs 9 559 S
sl 03,55 gy p 8 3L L5 Rafl/MAPK/VEGF
3190 s BU ) p po addlas Sua ol 2l
s e 3 3L 5 Raf-1 Spred-1 9 VEGF

Ba s g Wl ol e

by, 9 Slge

—sky glafagn s S Al Gagn S
03l b b 28 Do 4 4 el Slaru s
W40 Jlu s ol addllas il plonil 28 05 5 L
R S e oRils DUl oialesT Joua 5o
Vodsdr 5 agn b IS osled ad el
RO PRS- P14

E w05y 315 gl Fge 00 Sluss
i) ! f,f LYNZIE SR VLR SR <{ WO PRE < 71N

s;.::b) ‘*'—YWOC L;lLAJ ‘h.:‘fﬁv BLIE] 4.3.65 C}‘ﬁ‘ J.’:"'"ti

! Natan
2 Tiago

oA

LVRN-7Y
ol oA sdle s cubs golen 02 pd g el
03,5 Joks (oo gos Cublig odes SIS 4 1 solew
b ool Hadlon ool SIS plul 5 (V)
3 3 Moo Sl 4 L Dgdkes Y0 Ty Y01 UL
S Osske 00Y 4 Yoy JLu b sy, e Uzl
I g oS ol (S sl (g5len abis (ML
Fop Pl Sk oS pp 0 ) S e sl
2 B NSl 5 Sb Y Sl S e
slag,leal b wshen ()35 o p
3 Gl S 45 (5145 80y el o o2 55 555 5]
o F 03 gad b abs s 5 Al ol el
2 s sbgobral sy 5, ks B G
w3 P95 Sl Sup AL SIS (als Ok
ol (0 08,0 blisl 55m5l 5s Iy

C.',J'\i:

a3l silem FimHl 5 Fap Jdab 5l cabs
2 Fimpl GhlBl esl OB Sl 15wl
S Db g 3 e iz 5 S aile ol
Ghow Ssp s B s Pl Ll oo
2 S Bup S5 5 Fiepl cabs (Vsss s
9 Waas oo fals | Sle sladde o Sl I3
9 e 4 Gl,iss o Oisdn Sl sl
WLleals Ol Sldlas (A)sgd oo mesS o il
Ol (s 8 Ohlen b aalie 55 (ls O lew
Ol wogdlea (V2 )Ll s 28 555 (Sl B e
SLb 4 Fap Cemd (Sase kb el
Sl ebs 0 Sase LSl b Dlae
S Shias Jap Selisger iS5 Al
A3 G- s 5l b sl (V)3 4d o
) ) S Kl wS s 38 ek 4 edsds cpl o
(Spred-1) Sprouty-related protein 1 e W, 550
Ras/MAPK s Johwlig)s ediS O sS o &S ol
55529 et S Sl 0dd 63ls LI oMo 4 Lol

B Rl Sl 5 (b SIS, Fimyl

VY o ylows /



VY 0yl /i gunmmy JUo /I FA ol [ 25 0l8u5313 | Sed g youidl by — sols dolinlogd

[ Olylsan g s ybinans alaws

gsba O35 el f)f ARSVARRE ARV/N- RSP
G V) e JES s S e 4 el
RUe s 03V abs Js (n=V0)
Slod Ao LAs ghuey S 5 Gilwilenr (1=10)
el sdd BHI5N Jade s ek Sl

GS.’()U— L;:L'.i}) & ‘.Lp}ﬂ VS 9 Joyn 00
SHNMK B a5 (ool Sy 4 aele \Y
b lrme slagbss 5 oo Glis, O 05y Ll
A 35 Oy e S o s 1S
5 Kbl b b (o E50) wia g3 c2iS

Rl b gl o slaige (Gl 035 4 O

ORR93 THb I slesd |\ Ug
. IS5 Jlat! o] g & 9 8y
. ) O] H e RV
& ” 30 B I I RO Jolye
<l gl ! e k> U | STZ CR
cotbe 59
5 am sl FA el FA
dads g9 531 o A 59,0 B2y i £ha ¥ £ha ¥ o
o STZ
- - - - : s J 5
& & % - - - % Al (g1 03
#* - - #* * G RLd J S
® ® # # # ® < b 2 9
Y £95 <l Slmil o9

A u”'“J}l .>)|‘5 (g;.:‘.".’." g’J‘.’.J"J BJ;

RIS JSS9.3
‘SJJALLAJ;A“J’.TMAQMQ‘_;ijw,«S

JSs 4 (W VDA% ploxil ls, 5550 012 8150
Conl S5 LB ol 0dd BI85 Y Jgdr 5 oy jel
adlas plowil b adllas g2 51 J3 u 08 ISy oS
W3 F PG s pl e g b 53y Sledie

! Pilot study

04

S O s oS 5 Gk ) s ol 5 el
$lae L(VE)AS slowl e 9595 5% 5wl GayF 9 2 g
e p o3 YO (g dasys OA Juld eslizul 3,58
058 @l BB s Dl n S o W
CA M Drae Cod wia g3 Ode 4 (b
b I Gl ey B S Jss SIS
Sho Ds3 GF Dl LS e D
okd o p SASTp B Jea YO Dlie &4 e 895 5% 5ol
Cole N5l A e S5dpnd pdle dsow 5o
celw A (V0)s B plnil b 055 95 55 kil
Olsem wir 5 o5 Ssed sls GuF S Ay
L S8 chl ) plml pm ilelixr 5 oslpex
ol S5 oS LS SIS SalasT b,
Yoo Sh AV S chle il edeva O
b 4 Ml Olge 4 g eed/p S e
S VDl 5 dxly s sl g 5 [VE]AS
S lee G W s SRS 0 B 5l gl e



e slaghigs jo ol odl VEGF g Rafl. Spred-1 (slapuis g s b s (5198 (s ya3 sals ]

OIS )5 )lgs (59, Jungie 3ub by (5)l9 (ya 003 SS9 53 .Y Jo3n

5 antibodies &S ,& Catalog no: ABIN1125759,

Vascular Endothelial Growth Factor (VEGF) ELISA Kit
plosil (antibodies &S ,& (Catalog no.: ABIN772617
olul 3,90 oS sl cwwl S5 p’Y W

Log gl e S B @ b

SoleT Jalxs 9 4g x5 gy
O30 5 besls awb w35 e ln
3 ey 8 b glaesls LT (D el B S sal S
oslital (S5 odad 0051 5 gy ilyly Jolos
3 SPSS19 (gLl izl 5 51 Waesls LT (gl

A ealanwl v/ 0 ‘5J|:d:.u cb.w

Oy Do g s
(min) y + (4,3 2) 7Y (m/min) ¥+ Jo! 395
(min) Y0 (4,2 2) 7Y+ (m/min)Y) @93 39,
(min) v+ (4,3 2) 7Y (m/min) VY Pow 39y .

- - Jgl xan
(min) Y0 (ax,52) 7Y (m/min)yy o5k 39,
(min) Y+ (4,2 2) 7y~ (m/min) ¥ 20 59,
(min) Y0 (4,3 2) 7Y (m/min) Y0 i 395
(min) ¥ (a2 9) 70+ (m/min) 17 Jl 9,
(min) £+ (4,3 2) 7Y (m/min) ¥ ©9 39,
(min) £ (42 5) %Y (m/min) YA P9 39, .

. : 090 Ad
(min) - (a2 2 9) 71+ (mmin) Y8 | pes sy
(min) 50 (4,5 2) 7Y (m/min) Y+ 25 395
(min) £+ (ax22) %y (m/min) Y i 395
(min) £+ (4> 2) %y (m/min) YY PYWRYTY
(min) 5+ (40,5 5) %Y+ (m/min) Y¥ Pl wid»
(min) £+ (4> 2) %y (m/min) Y¥ JESTPVITS
(min) £+ (4,5 2) 7Y (m/min) Y3 PR VITY
(min) £+ (4,5 2) 7Y (m/min) Y5 POTTIPVEIN
(min) £+ (4> 2) %y (m/min) Y5 D b

alunly Sl padilo Yhuzian

3 om 9 el A o ST Cslu SA G e
@l ee i A el 56 g Gld oLl
Vo) omlS 5 S5 e 0s GuF b
(e B 5hSTp S ks Vo) 315 5 (p 8 5hSTp S s
9 A B Olg A A o LS s
bl Bl cod ple by ol dae
gl O5o& 53 el G oyl ad T
5 EAS gzl 5 Il ) e ged 1] A eote
059 Baised s b S 1F U1 las s S
35 digad a5 r;gl,ﬂ Ver0r i g ekd
Laa g LS 0315 I 3 ol (5,1080S V/0 gy ,Se
38 el IS ol s b kil w31 5 65,
I VEGF sl &g Olym foww ¢l 1Y s
ol ,bw cuS 5l eslinul L Rafl (Spred-1

Catalog no: SPRED1 ELISA Kit) (g 80314

(Rafl ELISA Kit <antibodies C;S,& ABIN1232768,

VY o ylows /



VY 0yl /i gunmmy JUo /I FA ol [ 25 0l8u5313 | Sed g youidl by — sols dolinlogd

[ Olylsaa g 5 ylisane slaww

'
o
S

w
S O
S o

19
=}

Bons e s

15
=}

= NN W
=1
S

B A

=1
S

Cried (o 3 955 Slao)e s 35915
w
<

o

3090 09,5 JU 23 5o s JS IS Slpmds ¥ Yo
Oed Aiad A plesl jl pug 9 wdulh (Sl Hl yuy asllbs
o Litiwl
win A ol 51 e 5 culis G 51 e Sls e sl *

ol iy 05

5 dE Ak Gl £ s e ey S o lssae ol v
il 03 ia A ot 31 oy

B e 09 S 5 AL JES 058 ol ae Dl VY
ol o 5 aan A 51 e

BHI ol Sl adie Jus 9 49
w8 3L SPREDL 5y 5 palas il ¥ IS
Cabs 5 by o IS RS 0y S Ller s
AT 05T 4 bas s Aas e DL 1) o e
340 o‘gjf )Lﬁ R (5)‘%;."’”‘ Q‘gw sls oL g;‘l';
D03l s (F=19048 5 P<0.0005) 3,13 545 5 andliae
5‘9; BE &:.i}"gﬁ_ w‘ u\,'.’ J‘J-E.A sls oLas QSJS ‘ﬂz.c.’a'
s IS 05 8 5| e sl sre oy g0 4 IS
2 Gerea 2 g (P<O.0005) <l 03,5 5 (P<0.0005)
IS g 8 5 fde ols fmn Sy 4 ol 0y 5

.34 (P<0.0005) ¢y o5 Culyis 9 (P<0.0005) cps po3

h\

L axsl
o syhge vig wlyuis

Sl b e aimYe VS 5 oS S S0k
2 el Gl Gl de wde s Ok Ohs Lo SU
039 SIB) Ly 015 m 5 stalin b glaey S
1 ey 3l el b S 4 Loy 5 eles s
Ca e D pae gy 0l 5l e ler CB08
RS 0s 8 om 039 NS (b glaoy S bus
3RS e ey S ple b als el 5 AL
win 55 5 IS 09 8 gl Geies OLL B WS

whl mls upd 098 Gl e bl G US

RGN
OB (g S el
* * * * * *
300 i
280
e 5 £
260
=l i 0y B
240 sl RS 09 2
e i (0 09 R
220
200
180
1 2 3 4 5 6 7 8 9 10

ilie 09T S U3 09 s | Yk
OBy
(‘JL“ GL“UJ?L.“;:-,‘LL-‘ J s a_gjf o2 ol e oyl *

VJL.« ‘_5‘.&:‘9;\5"-,.1,«3 s a‘gjfbﬁ)b‘;'.ua‘gus‘/

o sl yige (o mw 555 il s

SWI S e G s o S S alie
Y S 55 selimal o ped atia A G e g ol
S o Sl e e als G ol e
A S Al el s B e S s e
Mg falS Corge Foliiul (i hA A i en
A3 S b 09 S 53 e S



[ e slaghigs jo ol odl VEGF g Rafl. Spred-1 (slapuis g s b s (5198 (s ya3 sals ]

Raf-1

*
*
300 v
250 :
200
150
100
50
0
et )5 g8 el g T 20,8 PR L PR

(pg/mi) RAFL Julig »

8L Raf-1 ¢yuiig ye Ol pedlie il £ JSib
B3 093 5l (s dslloo 390 sog S B
ijw "ﬁ]w"’r“.u Jﬁo}ﬁ&ﬂb&&j&?o“bbw*

Cﬁ!"sf HLA "J.‘o.jo.‘f °JJ§A‘J’3)|;;§."" QJUS skaslis * %

L
oS 5 RS RS 058 o Ll sl eamsilis v
L
Jps 5 o Js 058 om lssme sl skmsolis VYV
L

25 (¥ C3L VEGF 5y 5 palis nKle 0 K3
oS ks 5 el op el U RS JRS 0 8 Sl
oty T Ogesl 4 bg e s das e OLS
ol g.lé g:,.éla VEGF mﬁﬁjﬁ ﬁab’u 059 Q}w&
as)llas 340 0‘9; J‘.g.? e ‘_;de'.u Q‘gw sl
ohns O 9051 5 (F=102.70 5 P<0.0005) 3,05 3 4> 5
S 09 8 55 piisp ool Ols Lldke s 0liS S
JFS 0s 8 5 sl sbme S 4 e
2 ez 2 g (PO.0005) ubs 29,5 5 (P<0.0005)
b g S 51 mie ol e Sy 4 J RS 0 S
098 5 S s Sebs oy 8 s 4 (P<0.0005)
.34 (P<0.0005) ubis

Y

spred 1

v
430
400

300

g
*x
200 *
150 fald
100
-
0
AL S sf et ke o e s e et

8L SPRED1 O59 )3 Uy paolie U.vitb.o Y gk
)03 093 )l g asllbe 3)90 slaoy )5 (B
V.\L.n ;ﬁ_ﬁ}vﬂu JJ:.S a";w_)b;éu ij a.\.’..b.}ﬁ)ua'*

RS s r“...a R o}jf J:.:Jbbg'au Q}\.&S s lasOLEs * *

3
3
H
E
Ef
E

b
o s B JRS 0 f o Jlagme Dol ekasols v
b
IS 5 (e IS 058 o Jlaime Syl sdiasilis a4
b

BL ﬂ CJL: Raf-1 (;.:SJJ:’. ﬁ:u.a "'ngﬂ.;.a 3 JSJ«
S Sald 5 Sl ol IS WIS 6 S e
bty WUT 03 4 b s as e 0L I,
oS ﬁ CJL: Raf-1 &'J'-'-"JJJ% ﬁ)\.&n d‘}'.’ M.:}u&i
adlas 3508 055 Slgz om gl sme Sl sl
(i 09030 s (F=10494 5 P<0.0005) 35 55 5
IS 05 8 53 iian ol Oly Sldas als 0L Sy
JFS o5 f 5l flm Solasme Sose 4 i
2 e 2 s (P<O.0005) <l 05,5 5 (P<0.0005)
ol 08 5l mdn ols e Sge 4 J RS 0y S
Calis 05 B 5 ke op o8 Salis 09 5 )3 5 (P=0.002)
.39 (P<0.0005)

VY o ylows /



VY 0yl /i gunmmy JUo /I FA ol [ 25 0l8u5313 | Sed g youidl by — sols dolinlogd

[ Olylsan g s ybinans alaws

b Fkl (Gledls bl el b ol
2555 ol 0k S Flkl Yzl copl ply (Y0 md
Akt-1 5lwdlsd of 5 51 5 ol VEGF JL&w JUisl s
4 AKEL XS o @l ) Jghe 3 Shes ERKL2
33500 NO g5 5 eNOS (g5ludlad ol 595 45
oY 55l Sl 5 Il gladshe 25 (sl &S
OVen Ol Sl OLE Lol adlas (YY)
Ol 5 SRl (b3 glasige 53 (I8 5L SPREDL
WM 5 JK> b s oS Rafl 03y,
sl Ol ;3 Mirl26-3p Oly aw r-h.u (Y0VE)
OLE Lol oo Shes (sl obs,l 5 Wsls LIS 1, A8
5 Sbwbke ST aulp ys Sl 2E mirl26-3p sl
ol XS o g5l ARGl s s 55T S
Sl Mirl26-3p Ls S Ol ge 545 @B 5 Ol
5 LRPE Osls 13 Gaa b i 4 b F35a30 o
mMirl26-3p ,lade Lsls L& ol .48 e ,lgs SPREDL
SLC3L 43 PIBKR2 5 LRPB b o sSre Koot
Lals 0L glasdlas 55 (YY), 05 S Jghe S,
o COL VEGF iy Ol (b slabae )3 &5
(OVY)edL ol Raf-1 g SPREDL (g 9 el
VEGF (555 Oy Olges a2l 0L bl anlllas s
€in A 3 e b op e 09 S 5 B CSL RafL
oS Spred-1 5 Ole 9 lB) s5lsr e
by Jal L a das e OLE 1, (gyls pme
Ol 2 (#2309 (s 3 Sebs Obojer ABolys
sl 05 55058 Spred-1 g Raf-l gl p Ols
2309 S NS SR b 4k Sl Ll
NP ewsp 290 Spred-1 g Raf-1 Oly » 1, Cobs
9 blawse 5 JLlisll glad g cobis o ilesls
@3 s Al s 45 XS 55 Fim Sl Al s
(YO) i 5 o0
5 ERKL2 330Dl shud 45 Conl odd yadeiu
ol s mirl26 &5 slad g ,5 VEGF 31 &6 AKT
bl 53 (Y8 0 il (Sl 0l Syl ST

v

VEGF
*
700 ="
% 600
- v Y
% 500
G 400
5300
,é 200
2 100
0
i & F F
¢ ¢ ¢ &
i E :
;M sﬁ Y T

8L VEGF (yaiig 53 ol y33lis (aSilo D JSob
G035 093 )l g asllbo 3)90 oy 5 (B
Pl p i 5 (o IS 05 5 o s sire sl ediasOlis K
o 9 Wl o 0s 8 o Slssae Dl ka0l kK
b
o 9 s RS s S o Ll gme sl sdasilis Vv
b
JAS 5 (o J5S 098 o Jlsime Spls edasols VIV
b

S5 AT 9 axy

2 83 s U s ol e Dute
P VJL., S e 8 3L 5 Raf-1 Spred-1 9 VEGF
23 b

Sl el ol Ad asis pols anlas o
Sgb g o L VEGF 5y, Oljme Ll sme
9B s S Gup Sy ol S el
FalS 1, Glae sdde 5 Ol s Sl ONas
Slooply a8 ol Sl (VA Rs e
96 Wl gl VEGFR2 Cowsimb 3
sobs slpl glcawgss s> VEGFRL (giludlad
Jes 3l g Ol s VEGF (Vo b
Rl M1 S S 0L el Al
ol 8L 2 OT 43 VEGFRL2 Ol je 45 Jl= s
b Condy okiasOLES 4S FIk-1 O gwdly ) sad Ol g0
oy ol el 033 OLE 1) g alS (! O
e ) At 5 eNOS Clled alS 4 e 545

Lyl 5 ;3 VEGFRL 5 Shes 538 0 GLS g sy



e slaghigs jo ol odl VEGF g Rafl. Spred-1 (slapuis g s b s (5198 (s ya3 sals ]

VEGF Oﬁs-’ﬁ QL_:J. CJ’L& u:'g‘}é‘ ‘SJ’JLﬁ oj; “
ab. ‘J’:"-'J'é‘ T2 o}; DL ./.\'A K} T1 c}; DL /i\'
05,5 33 /8Y 5 T1 oy 8 55 /YN (A5 mirl26 Ol
S als LI SRl S o0 g 0s S b awslie 3T
14Y (el Mir126 Slaal 31 S 4S SPRED-1 (p5 9
So= B I UIJB\S T2 6‘9; 33 /¥8 5 T1 0‘3; BES
53 /¥4 mirl26 K Gaa PISKR2 05 ol ,Ks
Mrﬁj >4 asl JJA\STZ e}; J3IVA 4 T1 9‘3;
Olosely e sLaadlie g Oly Lo I3
olad edalin e slaey S 5 PISK/AKUENOS
Ole Uil Eol (gilen cpses ol Ol anlllas
U ol 5551 b Kl e ol ol 5 5 g e MirL26
JVEGF}-‘-““"V‘:&"""J‘?&(’TB 5|) )" &;fu})‘g Co.:.‘bé }'
S 53 SRl b ST Glaal s ol
395 0 | S > MAPK, PI3K/AKt/eNOS ils S5m0
BL (\\‘*\) bbm K] e.>|)' Lﬁiﬁ (\\‘)M\f .h.:.'{}a
3 VEGF (NO _glewsd Ol 5me cdd 0313 LS (glanilas
ol aall e‘gjf L R a‘gjf ,3VEGFR1
Sl ed 45 Lsls Ol Ol Lol adll g ls sme
2 A Qe plewdhy Sk S el
03 Sl sae g feglae o el alla Sl (il Ol
o|,o.h4.3‘;o.\ibj' &‘N 6\#&}»(}« NO 5 VEGF
odss S 05 S 8 s gre alS Lo ge aSly (IS
ol Loy S w 095 sl Ol ax Sl
Seolie Dby el a4 LSS (g5l pme
Jolss 5 ote 30 SIS ol Dud g o8 e
S by gl e G B 53 23S, S pu
Cld g agd s e O 3 Sl el b
035 Fou S Olgdl ol b alis (gl (eglie 25550
deﬁﬁSeJ,;&;ﬁlqub‘;)kj|,u¢u|
5 ol g.'JLQJM RN W )k.» el 034
s faglas cn el g eog ob) e gl bse
SRl 5 XS Ablis g5 S Jelss falS L wdly

¥

Sb 51, $5m 50 dul 3 VEGF 45 sls las o(Ye o)
Gip s Kl S ST gledls
( eNOS) Wb guil Sl wlaST S 25 5 AKT pns
s (g atmdls ols OLE i Aas o plox]
Ol L fisn b amlis 55 S 20 0 e a5 g0
o S s o Fomb gols e sk 4 S 2
boamlae 5o 035 el e S 2 S
s L ol s b 4 S e e S
ol ek S 5 VEGF 55, Ol s MRNA
03,5 o od cpews b B e U5 3 (FIk-1 5 FIt-1)01
b S e s bl o
Ogrdeygind 53 Ol pds Ol 20 SV ()15 e
39 VEGF Sil,mis b alis eNOS 3 AKT oy »
S Lol 3505 15 grs 09 5 aw 53 AKT Sl iSOl 50
4 4l hnd ENOS o pwimad AKT 4y 4l iud AKT
P s ssb 4 g 0 S 3 A5 eNOS
Sl 45 w5 S s agh cnl @l 5 Ol sy
A p SIEw s ol S35l Jalse 0L
B S oS IE esl (s e
ke l3n 9 O3St ol Go b opl 5145 2 5d
5 0M Sioss WP 5 b sse S il
523 Sl ol gy XSl 3T 4 Jshe 55 0
3 U ol o BTk el ge (il a3 0
ol GOlFE el poas Gl ) e 5
Cllg 55 sy il 5 55 eNOS Oly ,lge ¢ pdions
3 @ly Ssp e 5 VEGE Ol als csl
aa)las b (Y8)ogd o I3 5 S s atmdls
OLE (YA en 5 0L andllas b Ll yon 51>
Mosrn i 5 65550 ol (53lgp el &S 5l
caadlas  onl 55 348 oo Spred-1/Rafl/VEGF  jws
IBAS gt 098 aw 53 Hleag esbe gla i
5 (Buge oo b eith) Vol (6)S oo
S Lsls 5L LT (YU @ b o505 12) Yop el
S (LNNIT2 5 CLOMTL 5 3 )6 S 5 g0 s

VY o ylows /



VY 0yl /i gunmmy JUo /I FA ol [ 25 0l8u5313 | Sed g youidl by — sols dolinlogd

[ Olylsan g s ybinans alaws

wia A ols O ol fagh ml (JS)sba

Ol Jlaggme Rl Bl corge Klsi 0 $5l02 0n 00
S gme 2S5 VEGF 5 Raf-l lasdiyn ol
Bed by ol e o B 3 3L Spred-1
S, g5k 3550 53 1y Lo Ll codalamsay glaazily
OLE 5 asls Sl (53108 (i 5 Sals 53 H3 ]
mirl26/Spred-1/Raf-) o1 b Jas o ws 5 VEGF das g0
SSHFL b ¢l Sl Gl Sas S A

el Fim PN 53 pS 50

&l

1. Raffort J, Hinault C, Dumortier O, Van
Obberghen E. Circulating microRNAs and
diabetes: potential applications in medical

practice. Diabetologia 2015;58(9):1978-92.

2. Whiting DR, Guariguata L, Weil C, Shaw J. IDF
diabetes atlas: global estimates of the prevalence
of diabetes for 2011 and 2030. Diabetes Research
and Clinical Practice 2011;94(3):311-21.

3. Chen G, McAlister FA, Walker RL, Hemmelgarn
BR, Campbell NR. Cardiovascular outcomes in
Framingham  participants  with diabetes.
Hypertension 2011;57(5):891-7.

4. Galiano RD, Tepper OM, Pelo CR, Bhatt KA,
Callaghan M, Bastidas N, et al. Topical vascular
endothelial growth factor accelerates diabetic
wound healing through increased angiogenesis
and by mobilizing and recruiting bone marrow-
derived cells. The American Journal of Pathology
2004;164(6):1935-47.

5. Martin A, Komada MR, Sane DC. Abnormal

angiogenesis in diabetes mellitus. Medicinal
Research Reviews 2003;23(2):117-45.
6. Rask-Madsen C, King GL. Vascular

complications of diabetes: mechanisms of injury

and protective factors. Cell Metabolism
2013;17(1):20-33.

7. Waltenberger J. Impaired collateral vessel
development in diabetes: potential cellular
mechanisms and  therapeutic  implications.

Cardiovascular Research 2001;49(3):554-60.

8. Carmeliet P. Angiogenesis in health and disease.
Nature Medicine 2003;9(6):653.

9. Abaca A, Oguzhan A, Kahraman S, Eryol NK,
Unal S, Aring¢ H, et al. Effect of diabetes mellitus
on formation of coronary collateral vessels.
Circulation 1999;99(17):2239-42.

10. Werner GS, Ferrari M, Betge S, Gastmann O,
Richartz BM, Figulla HR. Collateral function
in chronic total coronary occlusions is related to
regional myocardial function and duration of
occlusion. Circulation 2001;104(23):2784-90.

Y

AYVAE o op s 098 3 polie cpl 5 (g lskine
RPEE YV WGPy P P UGN P g
Lals Ol Sllas (S o)l Sl mls 5
oo JLgkl as, Jole Ol sl (08 Cdlad
phe K3 (B 48 Jm s (YW)as o Sl 31 1 p e
AN Ol chle fals o 5 55U ol ek
4 ol c Il JLis 4 ¢ pw VEGE fals (YA) L5 S
VEGF a5 Ol (o pod Sdlad 8 o (e ()
gl B el syl Ol Ll ey e talS I
4 VEGF Jlail 51 30 opyed & by 53 olo
S ash JLkgll ladshe 5,5 2470 slei ;S
A3 e s 535l T oy S e Jlail
ol a3l Oli Kos gk Lo (YAl Sl
35 pre Bup JWkl A5, Jele Olpe Sl &S
VEGF JWsl 5l b Ly o cdled ) da cola
sl S (FOABL O 0L S5 4 Sl alas
Cld Cslu b Y 51 e 45 Wsls OLES O, 4
Sl VEGF Hlade Jlad e 9 Jlad sl 31 s zelize!
Oly s LS Ol hd Oldlas  (YA)ow! aidl
b Siippl Julss B s NG sl
M 5 Gy JWshl A, bl o e
Jole S e 5 Oly 5o Rl a5 el S
» Srs (S17 slml cel Gy 0 JLligul a2,
LR Sldlae s s e S0l ONas s
5o o ey S Jold gl ped sl
ole JRIP 51 (S mlS 58 (gelatul (p i i en
S ap LOT gaeki ;S 5 B0 Il 45, e
ol g 4Bl g WOT 3 35 (S pse oI5 Ol
O 53 15 S350, adlllao b g on Slallas
adllas 3 (FY ¥V Dles S 5,08 Jels oyl
i (elial g a3 B3 VEGF i g Ol s pol>
5 s semy Yol oS sl L 1, (g ls e
o 53 38 PGC-la g HIf-la sbe 5 K5 sla, 8 55l

() Lsb o Jois sl

! Krous



e slaghigs jo ol odl VEGF g Rafl. Spred-1 (slapuis g s b s (5198 (s ya3 sals ]

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hazarika S, Dokun AQO, Li Y, Popel AS, Kontos
CD, Annex BH. Impaired angiogenesis after
hindlimb ischemia in type 2 diabetes mellitus.
Circulation Research 2007;101(9):948-56.

Da Silva Jr ND, Fernandes T, Soci U, Monteiro A,
Phillips MI, De Oliveira EM. Swimming training
in rats increases cardiac MicroRNA-126
expression and angiogenesis. Medicine and
Science in Sports and Exercise 2012;44(8):1453-
62.

Fernandes T, Baraiina VG, Negriao CE, Phillips
MI, Oliveira EM. Aerobic exercise training
promotes physiological cardiac remodeling
involving a set of microRNAs. American Journal
of Physiology-Heart and Circulatory Physiology
2015;309(4):H543-H52.

Simons M, Gordon E, Claesson-Welsh L.
Mechanisms and regulation of endothelial VEGF
receptor signalling. Nature Reviews Molecular
Cell Biology 2016;17(10):611-25.

Thomas C, Perrey S, Lambert K, Hugon G,
Mornet D, Mercier J. Monocarboxylate
transporters, blood lactate removal after
supramaximal exercise, and fatigue indexes in
humans. Journal of Applied Physiology
2005;98(3):804-9.

Leosco D, Rengo G, laccarino G, Golino L,
Marchese M, Fortunato F, et al. Exercise
promotes angiogenesis and improves p-adrenergic
receptor signalling in the post-ischaemic failing
rat heart. Cardiovascular Research 2007.

Osborn BA, Daar JT, Laddaga RA, Romano FD,
Paulson DJ. Exercise training increases
sarcolemmal GLUT-4 protein and mRNA content
in diabetic heart. Journal of Applied Physiology
1997;82(3):828-34.

Kiveld R, Silvennoinen M, Lehti M, Jalava S,
Vihko V, Kainulainen H. Exercise-induced
expression of angiogenic growth factors in skeletal
muscle and in capillaries of healthy and diabetic
mice. Cardiovascular Diabetology 2008;7(1):13.
Taniyama Y, Morishita R, Aoki M, Nakagami H,
Yamamoto K, Yamazaki K, et al. Therapeutic
angiogenesis induced by human hepatocyte
growth factor gene in rat and rabbit hindlimb
ischemia models: preclinical study for treatment
of peripheral arterial disease. Gene Therapy
2001;8(3):181.

Sasso FC, Torella D, Carbonara O, Ellison GM,
Torella M, Scardone M, et al. Increased vascular
endothelial growth factor expression but impaired
vascular endothelial growth factor receptor
signaling in the myocardium of type 2 diabetic
patients with chronic coronary heart disease.
Journal of the American College of Cardiology
2005;46(5):827-34.

Chou E, Suzuma I, Way KJ, Opland D, Clermont
AC, Naruse K, et al. Decreased cardiac expression
of vascular endothelial growth factor and its
receptors in insulin-resistant and diabetic states.
Circulation 2002;105(3):373-9.

44

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Du C, Lv Z, Cao L, Ding C, Owusu-ansah KG, Xie
H, et al. MiR-126-3p suppresses tumor metastasis
and angiogenesis of hepatocellular carcinoma by
targeting LRP6 and PIK3R2. Journal of
Translational Medicine 2014;12(1):259.
Boodhwani M, Sodha NR, Mieno S, Xu S-H, Feng
J, Ramlawi B, et al. Functional, cellular, and
molecular characterization of the angiogenic
response to chronic myocardial ischemia in
diabetes. Circulation 2007;116(11 suppl):1-31-1-7.
Iemitsu M, Maeda S, Jesmin S, Otsuki T,
Miyauchi T. Exercise training improves aging-
induced downregulation of VEGF angiogenic
signaling cascade in hearts. American Journal of
Physiology-Heart and Circulatory Physiology
2006;291(3):H1290-H8.

Shekarchizadeh P, Khazaei M, Gharakhanlou R,
Karimian J, Safarzadeh AR. The Effects of
Resistance Training on Plasma Angiogenic
Factors in Normal Rats. Journal of Isfahan
Medical School 2012;30(176).

Mahrou M, Gaeini AA, Chobbineh S, Javidi M.
Changes in stimulating factors of angiogenesis,
induced by progressive resistance training in
diabetic rats. Iranian Journal of Diabetes and
Metabolism 2014;14(1):1-8.

Van Craenenbroeck EM, Vrints CJ, Haine SE,
Vermeulen K, Goovaerts I, Van Tendeloo VF, et
al. A maximal exercise bout increases the number
of circulating CD34+/KDR+ endothelial
progenitor cells in healthy subjects. Relation with
lipid profile. Journal of Applied Physiology
2008;104(4):1006-13.

Gu J-W, Gadonski G, Wang J, Makey I, Adair
TH. Exercise increases endostatin in circulation of
healthy volunteers. BMC Physiology. 2004;4(1):2.
Kraus RM, Stallings HW, Yeager RC, Gavin TP.
Circulating plasma VEGF response to exercise in
sedentary and endurance-trained men. Journal of
Applied Physiology 2004;96(4):1445-50.

Hoffner L, Nielsen JJ, Langberg H, Hellsten Y.
Exercise but not prostanoids enhance levels of
vascular endothelial growth factor and other
proliferative agents in human skeletal muscle
interstitium. The Journal of Physiology
2003;550(1):217-25.

Breen E, Johnson E, Wagner H, Tseng H, Sung L,
Wagner P. Angiogenic growth factor mRNA
responses in muscle to a single bout of exercise.
Journal of Applied Physiology 1996;81(1):355-61.
Gavin T, Drew J, Kubik C, Pofahl W, Hickner R.
Acute resistance exercise increases skeletal muscle
angiogenic growth factor expression. Acta
Physiologica 2007;191(2):139-46.

Hudlicka O, Brown M, Egginton S. Angiogenesis
in skeletal and cardiac muscle. Physiological
Reviews 1992;72(2):369-417.

VY o ylows /



Daneshvar(medicine) shahed University/ 25" year/2018 /NO.133

4 )

Daneshvar

Medicine

Scientific-Research
Journal of Shahed
University
25th Year, No.133
February- March 2018

- J

Received: 30/12/2017
Last revised: 13/02/2018
Accepted: 19/02/2018

The effect of aerobic exercise on protein
expression of VEGF, Spred 1, and Rafl in
cardiac tissue of rats

Sajjad Mohammadyari®, Siroos Choobineh’”, Rahman Soori!, Abbasali
Gaeini*, Hamdolah Hadi?

1. Department of Exercise Physiology, Faculty of Physical Education and
Sports Science, University of Tehran, Tehran. Iran.

2. Faculty of Physical Education and Sports Science, Police University,
Tehran, Iran.

* Corresponding author e-mail: choobineh@ut.ac.ir

Abstract

Background and Objective: Diabetes is a metabolic disorder that is associated
with dysfunction and impairment of vascular system. Exercise training in
diabetic patients improves angiogenesis, which helps treatment of diabetes. The
purpose of this study was investigation of aerobic exercise effect on cardiac
expression of the proteins Spred-1, Rafl, and VEGF in diabetic rats.

Materials and Methods: In this study, 50 rats were randomly divided into 4
groups of diabetic, intact aerobic exercise (8 weeks for 6 sessions per week),
diabetic, and intact control. Cardiac muscle was removed and placed
immediately in liquid nitrogen. Protein expression of VEGF, Raf-1 and Spred-1
was investigated by ELISA method. Data were analysed using SPSS (version
16.0) at a significance level of p < 0.05. One way ANOVA was used for data
analysis with Tukey’s test to find differences between groups.

Result: Results showed that diabetes leads to decreased cardiac expression of
Raf-1 (p<0.05) and VEGF (p<0.05) proteins and increased cardiac expression of
Spred-1 protein (p<0.05). As well, eight weeks of aerobic training led to
increase of cardiac expression of Raf-1 (p<0.05) and VEGF (p<0.05) protein
and decreased cardiac expression of Spred-1(p<0.05) protein in diabetic rats.

Conclusion: Aerobic exercise training increases expression of VEGF and Rafl
protein and decreases expression of Spred-1 in cardiomyocytes, therefore, the
effect of diabetes on these proteins in the presence of aerobic exercise is
attenuated.

Keywords: Aerobic training, Vascular endothelial growth factor, Diabetes,
Spred-1, Rafl



