[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

Journal of Shahid Sadoughi University of Medical Sciences O3 (Sgho st Sy pole ol Jhpgh oole alxo

Vol. 24, No.4, Jul 2016 b, &/‘_//'r},,g,,; IWAB 5 oF olad TF o490
0 v > 4 '
Pages: 317-328 Yo FIV-TYA camio

S L b iog 31 (sfitmo g 0,350 153990 pgi 8,055 1
4> 92 it S gii¥T 93,5500 3 33 35y 39 il

o Y oL . Y (7 \ P
Flaoy amb o il Lople o 1l ke dlgar ¢ audao Shgi 0

oS

Olawe 8l Cod gei g by sleanlp ol rizmen )l i Sl launl ) )l 3 23S, esio
2 ol ol 3 pmaloliing iU laa 5 g5 085 )3 53l plg5 0,215 S8l o aslllas 10558 oo 51,3 qumnlolieg 1S
A gy A2z i Seigi¥lg 98 00 50 55551

Veogher s 00 lochle b osrmlisSil piia 59, 50 jlodils slagyeess aliglejl 8 Gigly (nl 50w b9
sabliseg i8I o (2 y30 50 Celio ¥ Do 43 o yanB6 o 59, 50 e 30 e 0,85 D)3 U Sl 2 e )59 S
SeS 4y (2 poid —s w0 38 sk (s o SBoe Shlaidl Job wolasi 9wl (600 p 1 Se adiges I w0jles 59, 085 18
s 08 DS g G| ST el iz b gy 5eSlyd S Sl oolitul b (sl gem (s5ime 5 Image j 53l 5
s ol ANOVA ()T sloyzesl 518 Lilyss SPSS 58l 5 51 eolicil b gyl oS

5 plss oolital il halS lase 5 085 B3 il b les sloogS 50 malSgan (syinn g B9y Job colons (Soloe il
S 2 3l S (lSsen Sie 5 39,0 Job olans (1 She Yl gime Al Sl upbline 5 Sl ploe 5 0,8 D)3 9
g se 51 S0l e 4 e D3 91U ols (lad gl T T 03T 00,5 e &

S39i¥ g 558 005 53 25, Sl sine ol el gumrbolines KUl s b gy 08 DS g plai I8 s e ames

Dedien 2l A S 2 008 A Sl dz g

G.......loLumjj.SJ‘ u‘n—\.ﬂuﬁ 60 ya3 u‘)o PHE “5;‘)&5) (goalS slaojlg

Sgino dgino 319 oWl ST oSS ¢ guobicds Canmns j 29 55 <3yl oaoliii IS (5 950kiils - )

S cxgidio 3219 colluol ST 2IEESS ¢ puwlih Canns § 89,55 S 951> (2555 (53,05 (S8l itz 3 yo csbinel P
Ol Ol pg5 itz 9 pole 3515 gollwl ST sl o guwlisd Canny j 09,5 V¥

O (0 g5 B3 ¢t j pole 22SUSLS (owlids Cans j 89 )5 o 5S> (Sgamitiils —FF

baharara@yahoo.com : ;Suig xSl Ca ¢+ O )= VAFPY « AF 204l 4(J ko 5 3an 99) 3%

FRO/F/PY b 3y b PFREN /1A bl


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

e omablisiog iUl oo 9 0,85 51,350 o195 0 5,1 I 31T VA

plxl slatagn Koo o 51 (10) Wl oo (RS, 208
S ooolital a5 55 akie bl Jl aix b 48
o SIS glle oS il B L cwobliseg iUl sla ol
P gt (Fp @i (1FAY) wil oo oIS, onny 2
F2 00 il L bl xSl e )l S pga>
Ol 35 azez oz ST g8 00y 50 S5l
ol B L bl g iSTl sla g 5l oolaul a5 conl ools
2 3l Golee Al Ghls LuglS Yoo Dol g 5,e 0
O plsi ol W g ol azmsm (i SS9Vl 50,5 00
L b e gloglom oloys Sz Sloys (sl slai, L
3leslarwl sliwl,y o 9,00l (VA) sl onds sl g5
29l olS S pojlac il Lol g )0 ey (ol o
logy oo idy g 085 S gl i gy itasl (o0se 5
s ol ol LS, ab S e a0, solizal
2 F B Gl b pabliiag iUl o plg &0
IR sear S azsr ez eVl g5 oo Jow
b5

SI2 P9

985 Slinio S e 53 Rale] (0 sk O
s plol A=A L 4 agetes oSl o3 olSils (5,5

b b logyanss 5y » laginlej] plxl Jolye oS
8 plol (Say s BB ateS

gl bodds jls g 0,85 Ol )3gil ¢ uhiz almil g
Sl3T olStsls (g9l (2555 (99,5 (S5elsm Dlinhos 35 5o
o1 adld Slog panst I i w0 03,5 S St (oD
Olore 4 dpuie ol (llag 1o &8 b 5l oals ags Ross ol
s ooliiwl alBisle;l Jow

Sled ;) 45 az g s jo b dalal glag e o5
BO-YVe) o Cush, 5 (8,5 ke 4z YVIO -YA/D
41,8 (Cocks, Netherland) o iSazg> ows jo (do)
25 0% 9 il lalyd 53 aelisSil pams 55, )3 a5

ALl B po 050 dwg 3l s (Besat, Iran) LoeYoga

WALy o3z ojlosds « o )ler 9 o 0590

doddo

5l G933, S il 4 oS, b e

O b ged g 0Dy )3 A5 S9doe AT d9290 39
> o SIS, K8 aw 5OV oyl Slsl ) coenl
Cupyl g sses Shbie g o, Jed 5l Soigleily b
dele oz (G55 S5 o obml (T) o)l A 5 wdgiles
ke 5o el Gl p la sl sbilie 1y 5902
bwlie Jomily 51 lilis wlgiioo (Bgye 0515 25095
Celled lgld S S, L ey (Sole 4 Dl g0
S jeS (o3 S, b jees 4 S (57t (5kmlie
sz aby ety JLbsal wly sleyess ()
oz 51 0) e S, w0 ealS GlasSse
IR e 90 23S, anl o] Sl &5 SLS
0390l a5 0,a5 Bl 3gil () el 0,85 SIS ol ¢l @28 S
$d Jyere e (elys il S 8 Az 9j5e0 Jlews
waas oo Gl 093l (Sielen lacalld 5 olend
9l SO a1y s el oyt Olydeil 09,50 wi sl S
Looyas olyd ol o (V) canl 00,5 bows 00,5 5 olge
ool pdy el (Soielen 5 leesd (S b,
o b olyen 5 anzen Vpens oliand - So5d slashs,
bacs Sl 5l oolital b (S3glsm (bg, 59 (A) o e Sl
5 bl Gy ol () 9 oo 3 1) 0,88 5 91 Lo,
Sl39Ib juw it 955 BV 0) Cenl sy e L85
Loals o lac ez I LS 5, ojlac ;) solitul b i
o B sy s 3 b e sploLS SOV
i3S, 2o G Shy w3 dle )3 rizres (V) el
ool w858 axsi 390 0, D3 SU 5 50508
o5 0,056 LlF, 0o il L Sllllas o (VYY)
255 03p 9y 2 B e okS olas boead .
sols L guls a5 Cl 00 (gurypr Az g ui S|
izman (VF) 1)1 L5, 2 olen i1 O3 b ol e
Lol yiw o, O3 ol SWS a4 ouls plxl Oly o

cel Olyd gl opl as cal oals las ol jolegs 5l eola

O3 (B9t Sloyo = Sblage Wloas g S pele oL aloxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

AR

Ol o2 g aabro (Jogi po0

Ol g s oSk Yoo cdile b ooy old gl ply
(Y il 4 (S Ve ol b cendbliseg oS
Bl 0,5 ol gl il glacdalé 5 s Koo Vel
4 g e 1050 ¢ 0 onilig Iom 0y Joro (puaw 50,8
OA) 0l oails 5 4 olKiws
FBF 0225 sloog S log po 0585 (gamslisSil o0 59, 5
Ol Wge gl 4y e oiSazgr olus 4
o3 Vo oud bope 0 Gl L (peblineg 2SI
5o Byl g L e lwg [eS0e olKiws w5 Jate
Fo ol by g sl wiSle 5 2Lk (S Sl
A oydgr Jolds oliws cpl () USD) casl 0ag0 8 0, IS
ol el 4 axg by ol miwpmal 5 o3Blegs,
Cawd & B=pnl alayly 5l 5Ls 0 50 cwdbliseg iSII las
Mas oy (mrbliag yiSIl loe @als =B) Wl oo

) by wadsle Job asly jo 590 slaws =n « FMx) -=p

oz bawgs g olml g e 055 Bib S 50 (sloymy g ab
(8l JE) )95LgSl 4y W po 055 a8 dy (310
s p oyl Lulpl )3 oo oy (ealisSSl i 59, 50
ol a8 (V5 gibed S S5V 5,55 00 (59, 5
a ol Jloi 5o BT Jolome 5 € apsd oonis (masll)
gl el (o SgsSee Voo clea (golie S
Slrdiges jo ol ooly j13 e Lo TXT ol jo (Gewsle
O3 g b Lo 1) (225 09,5) 0,8 S gL L jlars o
Loy &3 b b e Y 05,5 oits,Sle Br clale b o
Loyl @3 gl b jless ¥ 0g)8 ¢ id g8k Ve clale
03,5) ply Jlosi sladiges 35 5 (i g5l Yoo il
5 A oSl B ke Lok s 5l ol e o (28
0 (275 09,5 (I Voo Db b (publise 55501 o
Olowe g yid Sk Ve cbale booyis s gl ply e

)LQ.:..; i (5’)'7” 05; 5w5l§ Yoo UML’ ;m...‘o” L‘-’“"S)"SJ‘

M i— —
555 635 S35l Ui 3 e 43 od 1) (oF LulS 3 b erboliag ST e Wae ol b ol o 4z ynsbioSil it 1) S

ooy ol o jelate oy s colazul (Zist Chem, Iran)
> 3o b S5 S, old a4 azg> gVl oS
520550 SlS S39Y 10555 035 5 03, AesS g e
Lol .Sl Jaloe 51 id e V Jols Jole 4y cainls
50 balre oles al> ey ol ools Loy adBo VO g WS
uijo)f)wﬁlﬂ 4.9..30& u..&.ad.’a”’ RPM 0,99
Ly gl OFF pe Jsb 5 ms) Jsbne 5

(Y+) 20 5 cal,d (Epoch, Usa) (5 yiegidg mSoul

gl Gsn Lok S il STl S (oo

WWAD o pyle o)losds ¢ pyler 9 S 0590

o3ls H1 3 165 e i ;0 Sl dw Do 4 g o o5
SeS 4 ladiged plad )5 GarmlisSil @adslgs 59, 5o el
Srobas Ziess, Germany Sliass sfiwg ,Sow o5 sl 5358
by (I perdi = 5w 38 Job sl ojlul b as
<o (Satrius, Germany) Jluzws 59315 b (39 9 omadsS
J Image 133l p 5 S5 L So5 oS, Job 5 olows 5 o
A (o)
Slr i 0eSlys o903l ST b slsen sy (o)
Ol splabial hgy Sl GmslSges cdale o

O3 (B9t Sloyo = Sblage wlous g S pele oL alxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

e omablisiog iUl oo 9 0,85 51,3950 o195 0 4,1 I 3IYY +

L Yoashen VIFO Slidgup posly il (o 0 9 V50 (e
oo 5 Sl 0 el V8 S 4y g 0,8 bslie 5308,
9938 b Jol> Jolome ¢ ol ooy 13 ol )5 il ax (0 YO
B3y ol VEY oo Jsb po V0P Gl & sy b ]
ST Y] )Yyoksl.m <[1OVF Sgd> 0l O’J) J51.‘>m clale ol
VL ABTS JUGol, oads 33, Jolowo 51 oo )V s
Sylate sl cdale o oy OIS gl Jelowe 31 2 s
i) sl VIF g5n Jsb o Jolone i ol,5 i
(YY) w5

\# 4z SPSS G)L‘J J3dle sy aosls kS)LJ Slewle
s Tukey coins cus 3 ANOVA ()Ll 5031 SaS 4 g
W ko g 4320 P<+ /40 (g 5 sime grbans

Sy e ohd gl plubid Jolaie sla g, S5 4
yol> Libgh 40 cpiagl ojlas Lidg booyds ol ¢l e

Criagl 5l o i i Slid gl cudled oliee Shoein
DPPH (sla JISial, i o

5o oy S gl sl ) e O ol cas ol plodil 6l
DPPH | oJ Jo O L Verra Beec Vevc 00 lacdale
opl ol balse 09y 0ol J> 720 Jgibl o a5 Veo L)
A3 Yo (glpy G 9 00l (WSS9 4l Ve D 4 Jolore
GrSoil Zagls OV o ol Gl 5wl Jae (S50 4,
a0, lailiwl oS 5T Glgie 4 BHA 1 ool cpl jo o
ooyl o g o solitwl 0,85 )3 gl cdlad b avglie jglate
OlemST 5l cdld Gl S Ugesd 5l g ob LS5 Sk an
A (b))
(control-Asample)(Acontrolx100) = & )3 gl oo B Jool, oo

alyd ol ole jo Jole i A control §g8 alal, o
od> A sample g o eolaiwl 140 Jgbl 5l el jo a5 0,8
(Y V)l 0,85 lyd ol (gaigad

ABTS Sosl5 sl Jool, i cudled e o

e eslial GhlSen 5 I o) 5l Glaleil cnl plil sl
8 ABTS i Lo« ABTS JISol, Jslone 3 psbite &

45
Particle Size < s - .
50% - P <l
35 ’ \
2 40% - g /) \\
= g ’
% 30% - S5 ’ N
S 2,V )~ \
5 20% - 2 [ \
(="
15 \
10% - \
! \
0% - 0.5 \\~
20t02515t02010t0155t010 1to5
. 0 T T T
Categories
‘ﬂ e \G e b . ? e v e
Wavelength
c
2
=
= |
2=
=
52
=
g a3 2238 5 B
; LK Eg83 8 3
3500 30’00 2500 20‘00 1500 1000 500

Wavenumber cm-1

WALy o3z ojlosds « o )ler 9 o 0590

O3 (B9t Sloyo = Sblage Wloas g S pele oL aloxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 ]

Byvyy ol g 2dao (g3 o

Slogai (@) ¢ wisly Hlai 1y yiegil $Fe zoe Jsb 10 iz pernSle D)3 6l 1l co a5 @l )3 il jmanl )3 - o e y55 Sguome [0 Gz lagad (D) Y IS
olew Hlog03) 0,85 )3 gl 30,3 esle omiw canbs I ol Jloges < (7)) (ol 005 egli YO BV 0 Slyd 9 el ojlail oy )3 6ib 5l (550505l

0 N8 (S9 ASIl ogSing S

S 2 ol Gl Sl Sk azer i Sagil 68 9 sl oylae Gidg b oyE l)dsil 0,8 il o)
il 00 00ly iolad Vo ey S0 p0 ol a5 wil e 03y 3 2l S, p S W, L edblieg mSTI la e

5SSl 233155 55, 55 Gtalejl 9,50 sloog T SV 5165 00 (toled oY IS
fsg).?cj'aj)f(o \Lsg).?cj'aj)f(c G:blf..bl.aj.\fbl.&aj)f(u .\fbu;aj)f(d.”

WWAD o pyle o)losds ¢ pyler 9 S 0590 O3 (B9t Sloyo = Sblage wlous g S pele oL alxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

e rrbliog U1 ligo 9 0585 15593 plgd 0,18 SISIYYY B
9550 g g 0,85 150650 plgi 0 2,8 Wl

5o (FR/AE/OMM ) By e bzl Jobo 5 (FIFEYF) sloss
oRlS bl wals diged b oawglie 0 Y o) diged
OIVEVY) sl 5uSile dnalie (p<+/+ + 1) 353 (5l cine
Sass g ¥ 058 diges ,3 (FUTES/A mm) Sllecs! Job
05,5 5o (FANEYNMmM ) Bye Sllaisl Job 5 OIYENVT)
Soe cblaad Jsb g QYY) o 5 F opw
Jsb s ONEVY) olass 5 O o5 05,5 ,> (FAES/A mm)
GBS F a5 09,5 s (FHIFEAR mm) Sg,e clblad

S loged) (p<e/e o)) wisly lis sald 4 Cand (5l gixe

Laigad 3 s 35,0 s 5 Jsb (6 ol
Sblessl( VoAV mm) Job 5 slaws 1 Sle anslie
Sbleidl Job s OVIFEYA) slaws b aalls diges ;o Bg,e
O ikl sals aiges ;o (FV/OEF/) mm) Sg,e
G s, o W P> D)ol lis o g
slaws .Sk avglie .50l anlio wals b 5,50 sladiges
dsb s (PEPIV) slaws b wals 05,5 )5 Gge Jsb s
OV 025 05,5 0 Bg,e obleasl (FALYY mm)
Oezed g ol ol (p<0/01) &g, slaws jo 1) (gylo sixe
Sl las 58 (p<0/05) Bg,e Job jo 1) ylo sxe S

% %k %k

[T

(V)
/\_
3V
S
17
3.&_
4
37
4
3y
\df” Yo
A;“KMALU

Yot 0= N

Sraiges b alio j5 Gupls Yoo St b (sbliig U1 s 5 0,85 0I5 gl plgs Lo ot ladiged 5 (g3 (35,8 Sllail Job (eSln 1) logas
mean + SD,*#% P<. /o) % P<ofey a8 S5 15 oo il cos o5 gl oads Jles

RIS BN

sl glacdale Loy ol 3 gl bl s 5 4 YV o ym 09,5

A3 Y v Dad) caboliieg 30 lase b o, lyd 5 plys e s 5 4 SO o y25 09,5

WAB s pyler o)lod ¢ 5 ler 9 Com 0590

O3 (B9t Sloyo = Sblage Wloas g S pele oL aloxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

Bryy Ol 9 gubro (g5 ye0

Yo
*.
5 * %k
j )
. * %k %
_,3 V. o’ ok ok * ok o’ ok ok
| i i i i
> > ; : : : : :
87 \ﬁf T P N Dﬂo :(5-70
\//7',',)'
g

Sodigei b anslic jo (uilE Yoo Gud b pnablines 2SI lage 50,85 Ol,d gl ﬁTQ: Slewd g sladiges ;o So> 59 ,e Dblaail slasy (ks Y jlogal
mean £ SD,*#% P< ./ o\ ¥* P<ofoy i S5 18 e b cos a5 gl oad e

S WS F ()25 09,5 L o5 wald 095 )5 a8 walls gleog)S ;o azgx iz 45y Gl dmlie
(Vg Joloz) (P<+/+0) sls las |, olis o sae BB Ly sloeg S 5 pKisle;l valis

o~ 38 Job xSl anslie 5 (P> 110 0) Sl
G Ve e D b boliieg U1 s 5 0,85 D3 g plgs e o (sladigas 0 lagiz (39 aSlee 1) o
1S5 8 e 5wl Cod a5 gloads e (sladiged b duslis o

(225 oy ¥ I baz 9> (i (139 (ke

sals INAE=Y/A

@« pug/ml) V2 05,5 FIVEN /Y

O eepg/mhy oo 09,5 FIVEY /Y

(Voo pug/mhy o6 09,5 \teaVN
Vo7 098 FIvED

O (255 09,5 FIVEV/A

§ 2y 09,5 fIsEV 1Y

ebolitog iSUl place g 0,8 D3 5 plgi jlas Lo gladigal ;0 ooz (B8 o U (gm0 58 S 5eXilen ¥ Jgor
228,55 8 lage 53l Cow a5 glond L sladigas b auglie 3 WS Y- Cas Ly

XESD (em) oot b (63 8 Job (aSilne 25 GWog F
A=Y ol
YIAL - IA O+ pg/mh\ 55 09,5
YIVE-IA (\eepg/mhy o5 09,5
YIVE- /A (Voo pug/mhy o6 09,5
YIVE- ¥ oy 09,5
YIVE- /4 D oy 08,5
e $ oy 08,5
WA 1 eplez ool p5ler 9 Commn 099 33 (Bgho e (Jloyd — (Sblagy Glous g (S iy pole oLl Al


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

er b liog iUl (ylikn 3 0 585 15398l plgi 0 0,18 I 1YY F

Y‘LS')JU(>3;Q)5.A)Q&S|5(p>’/’a)o‘..\auuu|)6)‘o$.’.o 05'0)] SoS l.| u...tj.lf&o.&b 65...790 6;50)|..\4‘ GL..;

3 Oemzed (P<t/+)) Al easlin (glo gxe S S a5 0l lid uSOlys eesl 5l Jeols s 1Sl

Ol L7 (025 09,5 50 (225 095 F (025 slaeg S Gl walh 4 S (075 ladiges ;5 GmslSsen (S5t
(Y Jga2) </ 21) 0,5 camline (5,ls gxe B 3 eslfsen sl ol (Sl aslae ol azsl

;_BM.A}‘Y LS')"U 05;3 \ LS')"U 03; ML{M )o ..\.mL..u 03;

CSalys o 5l oolanl b SSg¥T 5,65 00 (S93 39,5 50 GmslSged Jlade Lz ¥ Jgax

p-Value 95 @r/dl) (pogls gon cdild (52Sleo S gleog,S
P>./.0 YNE D aals

P>./-0 Yok /f O+ pg/mhy 50 05,8
P>./-0 Y/-$E A O+ pg/mby 25 09,5
P<./e \IAE- [ (Voo pug/mhy o6 09,5
P<./- VLY f oy 09,5
P<./- \/$£- /0 O 2,55 09,5
P<./- AE=20A1 oS 09,5

Gl L BHA b awglio ,3 a8 ol3] JIol, ke

oS T cdlad (6 5o 5l

by 5 ST sl e plie 0)8 @IS gl kil oo 0588 )3 9l S| T el S5l jslate &
e Felee e S e See) e cale 0 a8 358 e 5 ABTS (g, L olil Jool, jlee cudled (psl 5l ond

b Grizer 5 Cwl wdS Oy ol S0, ke

235 513 () n 9,90 DPPH

(F 5V jlogad) conl cdale 4 anuly 5.0 ABTS 59 gl olS olac 5l oolatwl b oo jiw 0,85 il o

% scavenging of dppph radica

Q.
As
Ve

0-
¥.
Y.
T

/

0-

o 2l Lo e Se,See Ver e e e slaclile

—o—BHA

—— AgNps

Fore De- Viareis
Concentration (pug/ml)

28,5 1,8 eolaiuls yge o lailiwl lsze 4 BHA 5031 ol JaDPPH s 5l aolanl b (gl 5l oads jiie 0,85 &3 5l SlogaST T codlad ¥ jloges

WALy o3z ojlosds « o )ler 9 o 0590

O3 (B9t Sloyo = Sblage Wlous g S pele oL aloxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

2Yvo

Ol 9 gubro (g5 ye0

Ao

de -
Fo -
Y. A
Yo oo

% scavenging of ABTS radica

Ve /‘/__-‘
7o

=¢—BHA
== ABTS

A' \..

A" \...

Concentration (pug/ml)

285 118 oolinuls g0 o fastisd lgie 4 BHA 5031 ol 10 ABTS s 3l anliiaal b (it g] 5l ooy 3w 0,85 &l,d 63l SlopeST 6T e Jlad oF logas

o 5 G Oyl Al Jaw jo ol joleg Sl el
u,....bls u.cl_v 0,5 ubo 5.;[_' aS el ool ul......_' G‘L"' aS oo
oals el 0,85 SIS gl aS pass b o ol e
)|5..\.~o‘ L)‘?"LSA wal} u.!‘ )| ooLa.....u‘ l.| as oﬁ.ukso LS")kj)
o 5 9 ol Jie o low 5l 6 )liws loys 0 aS oy
ouls ooly lid Ko b [0 .all euiS SWS Sbyo
05 9 9l Jel> plaie e jm SIS gl Sl e e 45T
u.!‘ 05)5 U’““"‘)B‘ » 03315 OJ.EJ g.)b.) 54[.1 ‘f) 05.0.; o)u‘
Slol 1) a8l K ade Sli8len Sl ST o a0 SlS 5
wls o, Sl)d ¢l oS, el cle 4 56 b iagh
o8 D)3 $U 5l by Gezmen plas )l Oloyd 5o Olon
9,8l lalane 51 s jo 05 eolatwl gyl leie w
s 5 55m sy slo s Sy (S i
3 Oz (V0) 05d o0 colatul loys e a4 Clacl
o)L.u‘ )")3")"] » ;M.....lo Lo 3;.1” C‘yo‘ f‘ aQ Sldlas L_¢>)"
Sowe lawg 3595l e 4 Ruggerio a5 ool oak

I .(YF) conl ooged o)Ll s <Y oy b undoliseg S

WALy o3z ojlosds « o )ler 9 o 0590

Aisly D90 4 O3 U el as ol lis s ol gl
ol e 9 (So> 39,5 Job 5 Sl lee 4 0B 550 &
Sl ols ol Gaaos ol iz ed el oslS g0 (Slgixe
3,05 35050 anld g5 eglE Yo g Ve e slacas &5
(V) el 533250 2 55k ST hls ugl8 Ve v ol (S
eor Slp emblineg xS plae 51 cal Gl g0l
e a8 ol lad mls e )T eolaial olidles
oy ) gkl b R Ve Dud b (pcbolineg 2SI
9 F2 00 Ry Cel T S a0 59, 0 61518
2 el 2 Glee Sl 0B s a5 (Lupls Yoo ol
Cowl LB aSly ol anils axgx i SgYT 4598 00y
A5 i 1) 53590530 08 05 5l (6 e !
Sb S, as Sl T8 o o oLSes 5 LTk
5055 0 S35 2 S e obS Slead s opi B3
asdllas opl bS5 Woges (gwyp ) 4292 i SSgY]
o Sl ol ¢l CAM Jow o a5 ol ooy las
S, JeSas g ol JLbigal slashe 59, 590 4 anals
wols plis Gaiow (nl )0 eized 5 WS e BBgie | (o>
b ogen a5 W)l 2l S, 2 ol Sl 0,8 Sl gL oS

0,85 Olyd gl 3 o s 0 . (VF) cul yols e

O3 (B9t Sloyo = Sblage wlous g S pele oL alxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

ror el liton il e 5 085 3936 el 208 I3 YY

@ OerSl csS p plie wly j0 Wgd oo Cusll Cools
Rl cely Wlgs o oS gl oo LS el 053 Lol
igd sk Sya 0 s pdy 23l

& 5 A

Ol 50,5 3 g plg 0,15 a5 ams e oLt bl
Sl (B Ve Dol 5 35,8 00 GulS 3) (pmnbolinng 2SI
azsr e Sei¥lsn e 00y 50 23S s Shals
Sy W 0sde 2l 4 S 2 05 4 s
gro9e ol @3S, b e e (b Sladllas )5 oS 355
D55 8 (g 4z g5 950 Wi e

&l Sl

$9 52585 (Slidios olfialesl o e )] Ken oS |
Sed Zob ul Gzl o aS agie ol o] oKl

g oo (6wl cslails

References:

sloghes xS Ba BF L Gk ol e
2ol Sl e glagleys Glyis & publineg xS
3,5 (o 0,8 SIS GL L olen 5 s H5b 4 2l3 S
Jodo 4 cwblise ¢80 slaglase 5 eolitwl a5 1> ol 5
Oz & e S50 5108 Sl 5 (il e
2258 DIl I 5 gaelyd iz e 5 ol QLo Sy
oyt a5 )] 5l g 8,005 0929 Lol (ol lawgs DNA
sl 5l 5w 2linsly ol (LeeSS slagty) Gloysgond
Slogsle | 5553l 5 widlige Laygess 0ly S )0 Jsens
by xSl lae S Sl 5o Yol e (5 g005 05,
Ngde 0pf DS gl 4 baole 6 ddss I el
Sl upbliong 2SI e 5 08 S g o) Gl
Shls o) Db gl uizes Wishige il 6 RS ,Sb
oeblieg i8Il Glase jpa> 9 a5 altes (el (gDl

1- Vinoth prabhu V, Chidambavathanand N . A Historical Review current Medication and Therapies for Inducing and
Inhibiting Angiogenesis 2011; 3(2): 526-533.

2- Folkman J. Angiogenesis. Ann Rev Med 2006; 57: 1-18.

3- Mansori K, Mostafayi A. Angiogenesis and the Models to study Angiogenesis. J Yakhteh Med 2010; 4:
11-5. [Persian]

4- Himadri R. Vascular Endothelia Growth Factors (VEGFs)-Role in perivascular Therapeutic Angiogenesis and
Diabetic Macrovascular Diesease. ] Kouple Univ Public 2006; 2: 81-8.

5- Zetter B. Angiogenesis and tumor metastasis . ] Anun Rev Med 1998; 49: 407-24.

6- Wong K. Nanotechnology. ] Biolo Med 2012;8(6): 935-40.

Baharara J. Namvar F, Mousavi M, Ramezani T, Rosfarizan M. Anti-Angiogenesis Effect of Biogenic silver
Nanoparticles synthesized using saliva officinalis on chick chovioalantoic Membrane (CAM). ] molecules 2014;
19(13): 498-508.

7- Graff R, Rumpker R , Richter M , Hoyland J,etc . Exposure to silver nanoparticles induces size and does —
dependent oxidative stress and cytotoxicity in human colon carcinoma cells. ] hom page Elsiver 2014; 1280-89.

8- Martiro S, Bazes A,Schaneider Y. Nanotoxicology 2014; 85: 573-82.

9- Lee K, Dnallathamby P, Xu X. ACS Nano 2007; 2: 133-43.

10- Mittal A, Bhaumik J, Kumar S, Banerjee U. Biosynthesis of silve nanoparticle . J of colloid and interface 2014;
415:39-47.

WWAD o pyle o)losds ¢ pyler 9 S 0590 O3 (B9t Sloyo = Sblage Wloas g S pele oL aloxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

Byyy Ol 9 gubro (g5 ye0

11- Miethling-Graff R, Rumpker R, Madeleine R, Thiago V, Braga etc. Exposure to silver nanoparticles induces size-
and dose-dependent oxidative stress and cytotoxicity in human colon carcinoma cells . ] elseviev 2014; 28: 1280-89.
12- Zafar Balanejad S , Parivar K , Baharara J , Koochesfahani H. The effect of rapamycin on angiogenesis in chick

chorioalantoic membrane . J Arak Univ Med Sci 2009; 12(1): 73-80. [Persian]

13- Chandarakant K , Sreekantha R, Rohini A, sungha P. Green synthesis of silver nanoparticles and their application
on for the development of optical fiber based hydrogen peroxide sensor. J homepage 2013; 183: 144-49 .

14- Baharara J, Namvar F, Mousavi M, Ramezani T, Rosfarizan M. Anti-Angiogenesis Effect of Biogenic silver
Nanoparticles synthesized using saliva officinalis on chick chovioalantoic Membrane (CAM). ] molecules 2014;
19(13): 498-508.

15- Baharara J, Namvar F, Ramezani T, Hosseini N, Rosfarizan M. Green synthesis of silver Nanoparticle using
Achilla biebersteinii Flower Extract and its Anti-Angiogenic properties in the Rat Aortic Ring Model . ] molecules
2014; 19(10): 624-34,

16- Breier G ,Weinheim K, Kriegistein K. Vasculogenesis :cell signaling and growth factors in development. ] ohio:
willey&wang 2006.

17- Quesada AR, Munoz-chapuli R, Medina MA. Antiangiogenic druge:from bench to clinical trials. Med Res Rev
2006; 26(4): 483-530.

18- Baharara J, Ashraf A, Balanejad S, Samareh Mosavi S. The inhibitory effect of low frequency field (50HZ) on
Angiogenesis in chorioall antoic memberane of chick. J Zahedan Univ Med Sci 2010; 12(2): 8-11. [Persian]

19- Baharara J, Parivar K, Oryan Sh, Ashraf AR. Effects of low fiequency electromagnetic field on gonads and
Sertilility of female Balb/c mouse . J Arak Univ Med Sci 2006; 9(2): 1-11. [Persian]

20- Kohestanian K, Baharara j, Ramezani T, Mousavi M. Antiangiogenic Effect of Eugenol in chorioallantoic
Membrane of chick Embryo. J of shahid sadoghi Univ Med Sci 2015; 23(4): 2109-17. [Persian|

21- Rajamanikan S, Durgapriy D, Ragavendran P, Gopalakrish V. Radical scavenging and ntioxidant activity of
ethanolic extract of Mollya nudicaulis by In Vitro assays.Indian. J pharmaceutical Educ Res 2011; 45: 310-16.

22- Li P, Huo L, Su W, Lu R, Deng C, Liu L. Free phenolic radical scavenging capacity ,antioxidant activity and
phnolic content of pouzolzia zylanica. J Serbian chemical Soci 2011; 76: 709-11.

23- Baharara J, Ashraf A, Balanejad S, Samarech-Mosavi S. The inhibitory effect of low frequency electromagnetic
field (50HZ) on angiogenesis in chorioallantoic membrane of chick. J Zahedan Res Med Sci 2010; 12(2): 12-8.
[Persian]

24- Nagel R. Nanotechnology. J Glibal of pharmaceutical 2013; 3(2): 96-106.

25- Zafar Balanejad S, Parivar K, Baharara J, Mohseni- Koochesfahani H, Ashraf A. The synergic effect of
rapamycine and extremely low firequency electro magnetic field on angiogenesis. J shahrekord Univ Med Sci 2009;
11(3): 70-7. [Persian]

26- Ruggiero M, Bottaro Dp, Liguri G, Gulisano M, Peruzzi B, Pacini S. 0/02 T Magnetic field inhibits agiogenesis
in chick embryo chorioallantoic membrane . J Bio electromagnetics 2004; 25(5): 390-96.

WWAD o pyle o)losds ¢ pyler 9 S 0590 O3 (B9t Sloyo = Sblage wlous g S pele oL alxo


https://jssu.ssu.ac.ir/article-1-3611-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-03 |

e omablisiog iUl oo 9 0,85 51,350 o195 0 5,1 I 31 TYA

Synergic Application Effects of Silver Nanoparticles and
Low-Frequency Electromagnetic Field on the Chick
Embryo Chorioallantoic Membrane on Angiogenesis

Mehrnoosh Motie (MSc) I, Javad Baharara (PhD)Z
Alireza Iranbakhsh3, Tayebe Ramezani (PhD Student) 4

! Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran.

? Research Center for Animal Development Applied Biology & Biology Dept., Mashhad Branch, Islamic Azad,
University, Mashhad, Iran.

I Department of Biology, Science Research Branch, Islamic university, Tehran, Iran.

4Department of Biology, Biological Science faculty, Kharazmi University, Tehran, Iran.

Received: 7 Feb 2016 Accepted: 12 May 2016

Abstract

Introductions: Angiogenesis has a role in many vital processes also many developmental processes are
influenced by an electromagnetic field. In the present study, the synergic effects of silver nanoparticles and
low-frequency electromagnetic field on angiogenesis in the chick embryo chorioallantoic membrane (CAM)
was investigated.

Methods: In this experimental study, (Ross strain ) on the eighth day incubation of embryonated chicken
eggs were treated with 50, 100 and 200 mg/ml of silver nanoparticles. Then, on the tenth day, the eggs for 3
hours were exposed to the electromagnetic field. On the twelfth day, the samples were photographed and the
number, length of vessels, weight and Crown-rump were analyzed with software Image J. hemoglobin
content were tested with derabkin assay. Silver nanoparticles antioxidant activity was assessment. Data were
analyzed using spss 16 software and ANOVA statistical test.

Results: The average number and length of vessels and hemoglobin content decreased in treated groups
with silver nanoparticles and electromagnetic fields. Synergic use of silver nanoparticles and electromagnetic
fields reduced the average number and the length of vessels and hemoglobin content than using each one
alone. Antioxidant assay showed that silver nanoparticles inhibited free radical production.

Conclusions: Synergic application of biogenic silver nanoparticles with electromagnetic field significantly

reduced angiogenesis CAM comparing to use one of them.
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