[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93 elll (Sb) eole alEkily (ag)y (alc alas

i) &
ot gz el e Tl o5 el 6 i

AR O e 22y iesodw) B)j) sBui) @l pgle auSuis)s sl i j 29,8 (1
SR i i 22)y o) 2)j) Bui) oSy xSy sgS (L

Sl e e )y eendn] ]SS )l pgle aaSUBl ol g s9)S (B
RF/V e/ Vi hpdy oyl AF/EN0: by ol

oS

3 ol 3 anr gl S5 05 b & ol ) @By captee 3l @ly )3 sl oy gl ® Finl L 2l S, oo
SHb lew dpey 35 ajgags 15 i Sl bulyd 109 (o0 dalie (Soflgl (sla Cundg g iz ge5 9 285 oy
argr SSgVlgss 03 21) Sy 2 g9y ST o) Bl cilee lajed U lwlid yls imghy 53 5y cul o) L)
85 )8 (s 290

09,5~ J55) sglwe 09,5 4 1> (olai ysbo 4 ROSS o35 )l addas ¢ 50 056 20K+ olasi (25 (g cul )3 38 g 9 g0
S9) Y5 el Sy i Gy 9 48 5k ooy b 0 055 59y GamlisSSl pgd o) Sl dm i8Sl 5(pg 09,5 pg3 09,5 gl
s 9y 281 0,360 1 (o p)S9Sue Veeeg Veerg O b 4 (028 (6 09,5085 )13 SS9Vl o8 03
9598 oS an la ] (ooled 5l b ooty (1l Sl gy 9 508 )6 ol Sl s diged (19wl gSS 1 g @23193 ) 5> 038
b Ad SRS g8y 1Ssog) il

JriS @5 b duglio 3 1y Ss5 39,5 Job g3l (615 Lime yobo 4 (69) ST 0,3 4l &S 3l LS s 1 g iy (Lo 48l
09,5 O &S 3> L5 38 09,5 L dunliie )3 59y denST0)3 5l b oad Jlo (S93 B9ye Jgb (3650ke (P<+/+0) a2 (o S
(2o (8l YIYE YY) 38 09,5 L (e (8l YVFE/F) g9y 408003 9l i) (o o p)5 9500 01+ Clale Lot o
Wbl oyl gme P<e/o) paw j> OS]
S |y 355 li 5y 45l N VIVO Lagomo 3 sl 25 (55 34uST )5 5 48 313 s bl oy gl g sl
SgiV¥lgs 558 03 b Sy Job g olasi ialS 5 o5 Sy e 053536 ol b jlogs a8 0l )L IN VIVO (gbe oy e

D9 (o 42>

o)yl «SEgY 53568 g9y AT 5ie 5l 155 5L 0314

u‘ﬁl ‘.L@‘..:.a u.L@.:.A .b-b cwy\ﬂ:l :\_;T AL<.;"J|> ‘JQZJ: 0SS ls a)_/,f ‘J‘,:-\M A-\L—a_‘,s ‘*
Email: Email: amiri.mansure96@gmail.com

Copyright © 2017Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

V44



mailto:amiri.mansure96@gmail.com
file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

OhEan §)500 0323 ...ouglyjimT )5 ) axib 1w (ZnO)esy) suwS 8)s G0 ¢l Syaad S Ly



http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93

elll (Sb) eole alEkily (ag)y (alc alas

03,5 o ol Sl (A 1S ) cely ol
Slie Hloe o) Clata g 1S Slee gycnl 31(VY)
5 Gl oy b dblie (gly wlio by, ol
St 9w s 2S5, Jelge il
A5l e

6o Jyesa it slo Cmgat s 4 5l
g 050 Syl g (olierds Sl 58 - olend
S alyd gl glgl oo (VY )k lacedisl
5 slomn 3 oS 0L (oo (59 28T la ] (o yiogs
235 (o0 )8 okl 3)90 (ato (i )3 ajyguiS
Sl eslel ol onds odly ol LS ol wyp )
3l 01y Gl sla gy 4 &5 w2l gl ol
rob gy 53 (WIS Jlee 1) oy 5,58
eS| 0)d gyt b9y (39 hd> & g b 38
Sy 15 (ol aghi el )6 1 (ZNO) s,
ap D90 Ol 25 Sy Al 4SS LSy ol
Gl 48,5 518

o g, 9 2190

CAM &

INVIVO g, Sy g Sag¥lgy o8 3y s
ol gl Aie oS g ool yogy cpl &S AL e
e gl & dopr SagiVls,sS 0y I by,
Lol b yd g 30,5 oo oolil il 0 S, (oYL
y bz sla o w50 diwg 5 sl 0y Sl
olej e (bl g 905 (o0 Jlesl 030 )
4 Comd o Sl 9 s S e sl 02 s
Ol (b xS e a8 b)) 390 Sy diges
@l Sy e floyp e cas ool g8 o3gn
oolitl Gilize (sla e 5> (g9 duuS] 0ydgk
SIROSS ol by ddlas § o o505 dae Fr Ll Ly )3
A5 S g 0 g osb (e 855
MR Bl jge 4 g Jite (S dgr oS> 4
YA lod Jolis S dngn olSiwd Loyl s .55 001>
93 5l dm g LOD— £ Cugby 9 35 Sl ax
392 pj 4 g @b od s 035 (9SSl S,
S8 @ il MolS byl cov g Bas Jate

1doddo

s> (Beye 4l GYLS 5 0 b s S,
oy (b > o> sle Sy sl (V)05 (e obx]
Ol s Jsko jl g8 (ASS 4 3jeleSuly pU 4 (]
Gy byl pls w%y);‘ &S el e
g Ll @ gopd g Wl (0 3y 4 ol L)l
Fdole gl @ a8 w8 o e o L5 Sl
wlp ol b (NS e Fiesl @b
sle)ldlo oo b g abl o ST o cundly 3l
Sy S 3 e (V)anled (oo bl 1) (S 4l
&Sy G S gl (b adyl (S, 4l
e glo S 5 ale b (Bgye &S il L
Tl oo 2555 Sl 0sds sl LS j1 &S ola S,
sl S egd Sluogas ol Sy A0ld ()0
ok s (Sidlngd Jelss 4 Gl S
(VY P)Nl oo g 009>

B> S Bgye JoSiS glixe 4 gBly > ;) S,
9 M) b pr a5 Ll e Bl (008 55 ]
2509 Ay Wle SH3glgily baulpd )3 o g (anb ged
goi g by (b Fimpl b al) Sy e e gy
o)k i) ailiale (e wgs S sile (o
Se3S ol (b > 035 gad Jl g o) Lidy
g cdy cSlo lp b bog o BB > ()58
(A8l o BT i g plo o 53 Ol e
b opl a8 plopw Wle SG3dgl klyd )
oy cdbs g a8l o sl sl i ol S
og gl 8l ol 32 a4 e B G
s Sy ol Jloy b cdl g i 1) Sy
P Sy WP Ky OIS, g () &S
Oon b davly L& cudh ph ideid
mbal oIS, eaiS e g oaiS Wl ola,es
Ao 9y O 3l S ol &S Sheo 53 5 25 0
2909 jllie g by dlex jl lag)lon (S jop
OoyS )3 ohg A jllie L(Ve) 29d e ool
o D DS o Spe d e &S b oyl
S Bose Bk )l Sl sladshe sl X,
25 Nediee Dly Ldl plo a5 odgal ©2lee


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

OhEan §)500 0323 ...ouglyjimT )5 ) axib 1w (ZnO)esy) suwS 8)s G0 ¢l Syaad S Ly

OaxobiaSSl 5l s VY 9y 50 b 04wl )35 olKiuws
il g 3l e g S ) ol sla diges
P9Sg Sogh palgigh S 4y o o ool jl ooy
5 S Boss Sl Job g 2 gy jslate 4
P SaS & gl oled S8 095 L o] duylie
sl j23li (Sle S0S e IMage J )58l
5ol b SPSS 133l 55 (KaS 4y 00 (5 ojl
P<O/05 (g)s _ixe zaw , 9 ANOVA ()bl

OARg3 s Al
2,590 S 5 (wlj ) M Cullad o)y
59y S|

ox Cae & g €85 plgl N VIVO s (g9
Cud JlAN VIVO Syao & ol Sy as il
A eolaw! CAM

demST 2,5 $iU (Sudledyee DI (o
auoj oyl 4 Jgb 3y90 INVIVO o s jI S
o):) 9;‘4 ).ul.) Sy d‘f 4\5 A.ml., < CAM Conds
P @l Syl 9y 2 0ad gl Sl (g9 S
9 S e LialS cud cpl 5l ol yelad)
0,3 gl Caliseo gl j93 b Hlow o |y 3gye Jsbo
A o bl gy ST

9 S25 (Bl Er 05 Ry S i
a0l oo g ol 0y (asley e )3 (ol Blate
b &0 @55 9 0lbgy oyl (8Ll 9 Jo¥ abowos
ool el sl b Ty iSdases oSiwd a
UV log)S > (Bolad b 4 o gye o5
sl g0 Jols Jgl 09,5 1] A5l & B (s
2 eSSl b jlas pgd 09)5 los 286 J S
L oles pow 095 ¢ 59y ST 0090y (e
Verr boled pilez 095 9 pSe)See Voo
@ 39 g9y eS| 0dlyn) (e pp)So S
o WY el @l b fpe 039 Hleg sl
dge5 a8lsl ol g9y 32 1y Slos Jolme gz o8 2L
3 BT el5 oo o oo & i ] (4
dali a4 () U g dnd GBI slod o ol Jloys
4 aabl ) eiSun p)5 (punblie (e 59y i
s 4 b el Jlanl as > ¥ gl Lo gyle oy
G5y Oregdl o o B 500 B o plojen
sloa b g)lo o 4 5 (silwlia aiai (9 E50 055
Wgd Lod o2 o2 b ooy U ud edly Jlasl as > ¥4
ST 4 005 38y ol Jolome (g o> o 5l g
o ol g Ll b Jlop ) e >
Ometlogiyyinl g ol Gy Sy S Voo Sl
@l ol caS 5 oal b odbel I 3,5 039381
b 0y g 4y (gl aded by o gy ()
Jbwse 4 g onligy Jish LSl (] Glbl 5 s
@l in B gy 055 sle (loj 50 b el Jlil
Sg¥lg)sS 0oy g9y x5 4 @il ol
doe ol 3 B diged Jless g 03> 55 dgr i
4 g dia B Eyo 035 02y Jlod I ey 8 plox]


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93

elll (Sb) eole alEkily (ag)y (alc alas

ST 2,5 P il (gl CAE b jlod I Jols daga Sigii¥lsn 495 033 (21 S5 olie 3 S jolady90 paglias 1) S
0 oidls dngn Sigi¥las o5 035 45 15 Sy (330 03 U CAAIE ]380 U ouwd 031> oy Wid JSWi 3 oS jskailo . 59,
Yoex gloidyd by

gaw » chle ol Ggye Job il & ob
Joss 09,5 dmglio | A3l o s ine P<efr)
0 $b yid ey pSg el ere clale L oad
7 JrS g (e (Blo YIWE/FY ) (5 ]
b oS P<efen) maw o (gl e M
S 095 b awmlie )3 S a5 S (o)
S 098w > e gl &S by L
Dev clale L osd Llas 05,5 5 (YOIAYEY/AY)
ST 0)3 b (VVOE/YA ) i) (o o 2359 )50
Lo lo o gl & (Jb 3 )00 3529 (9,
dST0)3 gU ) (oo p)S9Sue Veve il
Yooo clal b odd les 5 (WIOA £YIDY )
oy S0 b ) (e )9S

S Koz yobo 4y S b auglie ) (VEFVEY/AY)
A odalie P< +/+) 9P< of+0 Cja.w).) W IRY

Y.Y

2 S (95 Ll g Job (ow;

§9 ST 2,3950 L slod

S Boye Obladil g Jobo (lie Vo) (sl jlge
ol |y oad Yo 5 S8 digad S553Y15:)65 03
0) ol & dad o ol Job pl e e
B9 Job 9 3 > (dre pobo 4 59y ST
) w23 (o EalS JpuS ges b awolie 3 1) (o>
Load las g Ggps Job (ke (P</-0
M Glis S8 09,5 L dwlie 55 (59) ST 050 5L
2 S9SN O Chle booad jla 095 G oS
(e (sl YNVFELIY) (59) 38T 03950 32 (e
1 ST (e Ll FIYE/FE) 58 05 L
Jlows 09,5 dunlie il o ) xe P<e/ed) maw
0 by oy p)S9)See Verr clale b onds
ol JpS b (e (8lo YIVOE/Y ) (9, 2]


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

OhEan §)500 0323 ...ouglyjimT )5 ) axib 1w (ZnO)esy) suwS 8)s G0 ¢l Syaad S Ly

30

25

* %k %k

20

15

10

Number of vessels

5

0

* %k %k

* %k %k

Control 500

1000 2000

# Number 25.5625 21.25

18.3125 12.8125

Concentration of nanoparticle (ug/ml)

AUl 13 (59 ST 2,5 il i (oo CUALE U ouwd jlow dor g S giiW¥Tgs 105 0351 (Job (39,8 lual (il 1Y 15905
&3 e LERIS g g S, 31an (ggy ST 5,5 95U CURE 331 b sl 0.5 0315 Ui S jphailon . J yiiS 59,5
Wil o0 )15 gre FFFP< e [o o) mhaws 45 Wgldi s 0 Wi J 58S 09,5 Ay Consd |

4
~ 3.5

E EE T

e 3

2 25

3

)

S

2 1-5 e
=

s 1

=

en 0.5

S

20

Control 500 1000 2000

[ length 3.6268 2.88 2.19 1.075

Concentration of nanoparticle (ug/ml)

dus o 53 (595 ST 8,3 o3l Lilieo (gla ClAlE U ol jlon 4 gn S giW¥Tgs 595 0351 o G955 Job opSilao 1Y 413905
1y Gy (o pidlS Jod sl Sy Job (g9, dmnST 8,3 o3l Cdale il 381 b Cuml o 8315 (L oS jalailen . J 408 89,5 L
il (0 410 gre FFFP< e [0 o) mhaw 40 Wgldi D o i J 55 89,5 A S

W sl e papd liS) Aulp seg A3, o
o w2l Sy as b a5l mle a5 Lolss sy
ot i loyw loyd ;D a5 Dy o el Lgud
Jus 3 3595l 5 by o byl il anils

Moo & g9d90 (nl g 2d grkae (yeSUgh Lawgs VAV

S5 Al g Cou
Goye S5 sl 2l S5 b 35l efly Lb ol
Jlo > yile 85 by (LS 3gye jl b (S
Sl & cwl (ghlow Gl 0 odlawl YYAY

ul gl a5 Wil oo Lol g, (o a9 A5,


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93

elll (Sb) eole alEkily (ag)y (alc alas

O e S9)D 4 Cand Gy (23S e
o 3 @Sy Kl p bl Sl 15
Cool 0l Sl g oy 35 gy SIsYls8
dolllae glymo (hse Oyl dils Jue 5 yroge
G oglas ol s gingk ol §) ol b g
sedz 23S Jlee clld (Gl pwge slaarjly
S Sy Wl pwge ojlas cplply il e
3o Bl Se lyiedr yule Slidos (gl caslie
Sre 2 S) 4 dtaly Sujgdgl Yy eolitl
bty 50 i 55 Yo o3 {15) 35
op » @Sy ke » P o0 WL
ol CES B ey 390 dap S35Vl )8
b bliiog i) slie 25 b olis ol
2 Slke Sl (g Ver 0ad 5 o8 )3
g 30w g Conl azgn K395 Y191,65 03y > 23S,
15l glodiges b duglio 5 1, Bgpe el Job
Lo Gl YWY Jle o (YY) b e ials
L (ueblitog iUl Gl 9 Sloydly o 2155
S595¥152)55 0351 50 iS5, B gy o8 LB
olis Jolbs ol 9 €8)5 )18 (o) 3)90 35 425>
oS Yoo ol b aabliseg Sl e ol
Sl 1y Sloselly o 138y 1 il Wlgse
ploy Il o> iy 0 cpmicren (YY) a2
oo @ud b ambliang Sl lie 5 cpnloll,
005 syl Sgi¥l055 030 )3 Findl 2 o5
cul 03l L5 Slivlel cpl 5l ol s g el
OMse 5 pmlelly b plgs ol sl (cladiges > oS
Looadjles sladige b duglie aublineg sl
P B9 B b il el
crlply dgdie Sty SSgu¥lg 508 03y iodie
=S, Gle oS wa ol S mk
Gad b oablinog xSl e dlasgey (ol
o SEs¥lsy08 0 5 S 2 s ¥e
Pl 151 (TA) S 5 s {F) 35k o 42
b uebliiog Il plae g oliss o] o)l
Ssgi¥lg S 03y > FinFl p oml WA

@ Cod Lol Cuoglie ial33l 059 yal (10) 3,8
Cooglie  wunl oad Gl S @l ool
e oot o & s Sl sla sl
P gl 4 s ol pl Ful adaw ialS
B S L L g 5hge (slag)ly axwgiy suiS
Ot (V) canl Jlays5 5 (o0b) el Gl piaS
Lol die; Wlgs o 23S, Lo Jelge L ley
sl g 23S, WS walp ogad cpl 3]y iy
sk oo Sen 4l p oS cwl losorg
WJWbesl b Jshe  dacuwisy gl goite
Slgl Blo glamale sla Joho 5 wMigpmd
Ady sleyeslh g laplSgiw glasle cpl .ol
Log 500 sladshe b &8ss 0 g ) (ogite
yloe g S o S wmp (Joho )l S il
b oo |, mej Gl o Sy gl LSS s
sl oS, Sojdlannd Lulpd > Ay e )3
JUES) RV P AR EN PR FYP S WRPO =S WOV
9 bl Gy Jby 2lS) Glapusle (ol yw
awlio g (o yinS (908 M) 4D (oIS 38 2155,
sl Bygess I (olun ABy 3 yel cl 3
9 3o Oliwgy (g8 ) (a5 ol o (o yg095
o olil pda aSead  sbyyses Sy
b9y Kl See 21iS, ke (V)
5 Sladlles Lol OUo).w Olp)o E{STRRVRCS u;’a)')llg
296 5 <55 1) ol hsegi 3 2l S e b s
Sl 5 il b SudS liplesl als o )3 55T
b slood)gld 1 o)l g (YY) did b
OluS 5 cpl il o drwgi g Ad)y Jb 0 G
delos bl Gisn el Sl (g3l
Wdged oy 23Sy Wl eSS
wbly GluSy pl & ol (lis 09)5 pl Cliass


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

OhEan §)500 0323 ...ouglyjimT )5 ) axib 1w (ZnO)esy) suwS 8)s G0 ¢l Syaad S Ly

256 Bk 5l g9y 3mST 0y $b Vsl &S sy 0
VEGF.u5 o e |, ol 5, VEGF 5
ol & a8l (o JUlgal la Joho ad, g6
S92 35 sl okinS @ Jlail Gl ey by
o Jsbo a3 Jub & joete JUspal sla Jsko
sl Joho cld 908 Loy Wad (o JUligl
o by ok 5l o jlgy 5l ol glgl JLbigsl
ki el b g LS e o5 |y Ay glid o 59
o S g ©plee @ plidl JUligul sl Jolu 4l
Jb » G sl S) JSis 4 oo opl & ailes

()l o SaS 0,
sl Jsho ade 2l Sy 0o gl Gl plyaej
e by 1 cullad oyl 45 13l e HEPG,
DNA ulpg aw & cwl 4l 48 «
Sl Gy sl Jobo )3 1) (:599RNA,
oles (S8l S @ly a8 (o0 Jlae 5 ABgie
Ol SVl Cypo & Sy dl jiw (59,

(T¥)22L (o0 3555 595
plo g Glatse cpl adllas loodel sy ls
Ylin] &S sy dons ool 4 le 0 ;00 ldioe
Fiw e il 1 (ZN0) g9y ST 0)35L
G2l 5 Boe JLbgnl sla Jobo > DNARNA
Callan al5 5, 5 Jsbo 555 51 VEGF 5 ol
0,0 gl 215 Sy s wlyl adllas (pl > .l 038
2 Gl ol 85 3 i 2)50 59y S
55 8 st 33 A o (SisSe (s Al

References

1.Carmeliet P. Mechanisms of angiogenesis
and arteriogenesis. Nat Med2000;6:389-96.

2.Zafarbalanezhad S, Parivar K, Baharara J,
Mohsenikoochesfahani H, Ashraf A. The
synergic effects of rapamycin and
extremely low frequency electromagnetic
field on angiogenesis. J Shahrekord Uni
Med Sci2009;11:70-6.

3.Carramolino L, Fuentes J, Garciaandres

C, Azcoitia V, Riethmacher D, Torres M.
Platelets play an essential role in separating
the blood and Ilymphatic vasculatures

G ol W3y 8 (e 390 1) daer (>
390 4 diwaly (ylee 1 gl lhae ol lis LtaL‘j
M by Ul g cwl QS
o Frr 0ad g 08 il L bolineg sl
S A o ol pliixe qwp be Rl
oo o 9o 53 (iliwlgn Bl (Blio JBI 5929
&3 Sy ) 335 (0 y9e95 jlislie 5 25 S
dox I ygesi I sy b g9y p oyt
Sy 039y poiew)lS 953l ¢ iy g (eSS poiz)lS
Lol 004 030> ol u_w).ni.w: Jokw poiw )8 4
sl Jobo sS85 S5 ol prizen
A% gl adlas 5 (00) WS (o e | 5y9095
SSgil92)98 03y 2 ezl wlosin Ll S, 05
9 S0P (TN V) Cosl 4B )S 13 (o) 0)90 d2 g
15 sie & 4 Jgzal Glasin 0 5ge o3lo ] Kan
b 3gd o oyl ol Sl (g 02) 2l S

(YY)l i 55 o5
oy e jl (S Ganoderma Tsugae g,
Jud olSy o cwl B glwl b g,
Il dnsny i g byl (b wiles ()b
15 ol LS 5 ol oS 02 il
W2 u'y‘ = Lol 03900 C)l...;‘ 1) » L)T qu) LS/)
WS amd o s 65 ol ) Sl olae ;S
05 ol Ol e Bk J cul B o)las )l
ol pobs adllas b adllas pl anolis (YY)l

during embryonic angiogenesis.  Circ
Res2010;106:1197-201.
4.Semenza GL. Vasculogenesis,

angiogenesis, and arteriogenesis:
mechanisms of blood vessel formation and
remodeling. J Cell Biochem. 2007;102:840-

7.
5Egginton S. Invited review: activity-

induced angiogenesis. Pflug Arch Eur J
Phy. 2009;457:963-77.


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93

elll (Sb) eole alEkily (ag)y (alc alas

6.Carmeliet P, Jain RK. Molecular
mechanisms and clinical applications of

angiogenesis. Nature2011;473:298-307.

7.Mousavi M, Baharara J, Zafarbalanezhad

S, Shaheokhabadi K. The Effect of Saffron
aqua extract on angiogenesis in chick
chorioalantoic membrane. Zahedan J Res

Med Sci2014,16:55-8.
8Martin S, Murray JC. Angiogenesis
protocols. Springer Publication. 2009;P.86.

9.Fan TP, Yeh JC, Leung KW, Yue PY,
Wong RN. Angiogenesis from plants to
blood wvessels. Trends Pharmacol Sci
2006;27:297-309.

10.0dorisio T, Cianfarani F, Failla CM,
Zambruno G. The placenta growth factor in
skin angiogenesis. J Dermatol
Sci2006;41:11-9.

11.Baharara J, ZafarBalanezhad S,
NejadShahrokhabadi K, Hesami Z. [The
effects of different doses of atorvastatin on
angiogenesis of chorioallantoic membrane
of chick embryo]. J Shahrekord Uni Med
Sci2012;14:82-9. (Persian)

12.Peto G, Molnar G, Paszti Z, Geszti O,
Beck A, Guczi L. Electronic structure of
gold nanoparticles deposited on SiOx/Si
100. Mat Sci Eng Bio 2002;19:95-9.

13.Handy RD, Vonkammer F, Lead JR,

Hassellov M, Owen R, Crane M. The
ecotoxicology and chemistry of
manufactured nanoparticles.

Ecotoxicology2008;17:287-314.

14.Ostrowski AD, Martin T, Conti J, Hurt |,
Harthorn BH. Nanotoxicology:
characterizing the scientific literature,
2000-2007. J Nanopart Res. 2009;11:251-7.
15.Abdullaev F, Espinosa-Aguirre J.
Biomedical properties of saffron and its
potential use in cancer therapy and
chemoprevention trials. Cancer Detect
Preve. 2004,28:426-32.

16.Mostafaie A, Mohammadi Motlagh H,

Mansouri K. Angiogenesis and the models
to study angiogenesis. Yakhteh Medical

Journal. 2010;11:374-81.

17.Somasundaram C, Nath RK, Bukoski
RD, Diz Dl. Identification  and
Characterization of Novel Perivascular
Adventitial Cells in the Whole Mount
Mesenteric Branch  Artery  Using
Immunofluorescent Staining and Scanning
Confocal Microscopy Imaging. Int J Cell
Biol. 2012;2012.

18.Thébaud B. Angiogenesis in lung
development, injury and repair:
implications for chronic lung disease of
prematurity. Neonatology. 2007;91:291-7.

19.Litwin C, Leong KG, Zapf R, Sutherland
H, Naiman SC, Karsan A. Role of the

microenvironment in promoting
angiogenesis in acute myeloid leukemia.
Am J Hematol. 2002;70:22-30.

20.Bao S, Wu Q, Sathornsumetee S, Hao Y,
Li Z, Hjelmeland AB, et al. Stem cell-like
glioma cells promote tumor angiogenesis
through vascular endothelial growth factor.
Cancer Res. 2006;66:7843-8.

21.Amanpour S, Muhammadnejad S,
Muhammadnejad A, Mazaheri Z, Kazem-
Haghighi M, Oghabian M, et al. Studying
angiogenesis in autochthonous xenograft
models of glioblastoma multiforme by
MVD-CD34 technigue in lranian patients.
Tehran Univ Med J. 2011;69.

22.El Sayed K. Natural products as
angiogenesis modulators. Mini Rev Med
Chem. 2005;5:971-93.

23.Xiao D, Singh SV. Phenethyl
isothiocyanate inhibits angiogenesis in vitro
and ex vivo. Cancer res. 2007;67:2239-46.

24.Adams BK, Ferstt EM, Davis MC,
Herold M, Kurtkaya S, Camalier RF, et al.
Synthesis and biological evaluation of
novel curcumin analogs as anti-cancer and
anti-angiogenesis agents. Bioorg  Med
Chem. 2004;12:3871-83.

25.Zafar Balanejad S, Parivar K, Baharara

J, Mohseni Koochesfahani H. The effect of
rapamycin on angiogenesis in chick
chorioalantoic membrane. J Arak Univ Med
Sci. 2009;12:73-80.

26.Motlagh HRM, Mansouri K, Shakiba Y,
Keshavarz M, Khodarahmi R, Siami A, et


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

OhEan §)500 0323 ...ouglyjimT )5 ) axib 1w (ZnO)esy) suwS 8)s G0 ¢l Syaad S Ly

al. Anti-angiogenic effect of aqueous
extract of shallot (Allium ascalonicum)
bulbs in rat aorta ring model. Yakhteh

Medical Journal. 2009;11:190-5.
27 Balanezhad! SZ, Parivar K, Baharara J,

Mohseni H. The synergistic effects of
sodium valproate and extremely low
frequency  electromagnetic  field on

angiogenesis. Sci Res Essays. 2011;6:1-5.
28.Mousavi M. The synergic effects of

Saffron aqua extract and low frequency
electromagnetic field on angiogenesis in
chick  chorioalantoic ~ membrane. J

Shahrekord Univ Med Sci. 2013;15:1-10.
29.Davis S, Aldrich TH, Jones PF, Acheson

A, Compton DL, Jain V, et al. Isolation of
angiopoietin-1, a ligand for the TIE2

receptor by secretion-trap expression
cloning. Cell. 1996;87:1161-9.

v0.Tavakkol Afshari J, Rakhshandeh H,
Zamani A, Mahdavi Shahri N, Ghazezadeh

L, Norozi M, et al. Cytotoxicity effects of
Citrullus colocynthis on hep2 and 1929 cell

lines. Hakim Res J. 2005;8:47-54.

31.Liu T, Peng H, Zhang M, Deng Y, Wu
Z. Cucurbitacin B, a small molecule
inhibitor of the Stat3 signaling pathway,
enhances the chemosensitivity of laryngeal
squamous cell carcinoma cells to cisplatin.
Eur J Pharmacol. 2010;641:15-22.

32.Torkey H, Abou-Yousef H, Abdel Azeiz
A, Hoda E. Insecticidal effect of
cucurbitacin  E glycoside isolated from
Citrullus  colocynthis  against ~ Aphis
craccivora. Aust j basic appl sci.

2009;3:4060-6.

33.Chryssanthi DG, Lamari FN, latrou G,
Pylara A, Karamanos NK, Cordopatis P.

Inhibition of breast cancer cell proliferation
by style constituents of different Crocus

species. Anticancer Res. 2007;27:357-62.


http://dx.doi.org/10.29252/sjimu.25.6.199
https://sjimu.medilam.ac.ir/article-1-2963-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/5imu.25.6.199 ]

Q¢ sibw) (@iaid o)laid (i) § Cuny )93

elll (Sb) eole alEkily (ag)y (alc alas

Investigating the Anti-Angiogenesis Effects of Zinc oxide Nanoparticles
(ZnO) Synthesized from Aspergillus fungus using Green Method
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Abstract

Introduction: Angiogenesis is a complex
process. In fact, it is one of the most
important biological events that can be
observed with the production of new
vessels in many stages of embryonic
development and pathological conditions.
In pathological conditions such as tumor
growth, the progression of the disease is
associated with angiogenesis. Therefore, in
the present study, the effects of various
doses of zinc oxide nanoparticles on chick
chorioallantoic membrane (CAM) were
assessed.

Materials & Methods: In this experimental
study, 40 ROSS egg were randomly divided
into four groups (controls-group 1-group 2-
group 3). After the second day of
incubation, a window was opened on the
eggs and on the eighth day a gelatin sponge
was placed on the chick chorioallantoic
membrane. Experimental groups were
treated with 500, 1000 and 2000 pg / ml
zinc oxide nanoparticles, respectively. On
the twelfth day after the incubation,
samples were removed from the device and
after removing the windows, all of them

Accepted: January 9, 2016)

were viewed using a photo
stereomicroscope.

Findings: The results showed that zinc
oxide nanoparticles significantly reduced
the number and length of blood vessels
compared to the control sample (P <0.05).
The mean length of blood vessels treated
with nanoparticles of zinc oxide compared
to the control group showed that there was a
difference between the treated group with
concentration of 500 pg / ml zinc oxide
nanoparticle (3.16 + 0.4 cm) with control
group (4.13 + 0.44 cm) at the level of P <
0.05 is significant.

Discussion & Conclusion: The results of
this study showed that zinc oxide
nanoparticles have anti- angiogenesis
activity in an in vivo environment. In vivo
studies showed that treatment with this
nanoparticle inhibited angiogenesis would
reduce the number and length of chick
chorioallantoic membrane vein.

Keywords: Angiogenesis, Chick
chorioallantoic membrane, Zinc oxide
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