WA Qa3 | £ osla | azia Jlo | Ld (i3 o she ol K005 Al

91T gyl yg 1y 393l pusls

e

¥l

b)) Alis

9 B 105 Bl 53 gl o il sl ol g b 2 (59 ST g 0585 M 3930 S
P S P90 My
*rdal}o GLG “;5.)'.) w)s “@le.\w }Sb c‘é‘»\»l.g u.,),:

Ol 03 wn (Bodo sl (Kb pole olBiils ( Sij pole 0uSiils ¢ conligm 09,5 -V

VWAL ONA salie i dy b VRN I allie il g

US>

ol o da ] Jlasl Caons g 13636 1938059, 9,5 4 azgs b ol oo a8y o g (S 50 O35k ande 31 0jg el 18U g dine)
A oy 9l o il sl Sl 3 b 51 asdllas

Mo 39 K05 09,5 T g (lles J S 09,5 Wl il (2B A 09,5 F & (5590 Gge o TV lalSlae — 025 anlllas (l ) 1asg 9 Slgo
o] a5 odb S il dayige (40,5 Shsd o 5l s i, Cdl o Gy YA Siae ay Blao 31 & gods Voo ppm cdale b oo i g (g, o]
20 58Sl ol las o sime ralil oS 8l 40 M Jled 09,5 10 5 Bl dw 18 10 (59, ST L Hles 09,5 50wl (6o ygle liee Tl
Sl sime tal3dl 0,85 0,350 b jlewd 09,5 10 SlasSTy (y5ulislS g VB o351 colad ols lis el ol jo 1) (5,0 sime 2alS 0,85 0,3556 Lo
B9, e (59, ST 0,360 ;0 L5 gals cplaS il gals e 5T ol cdled Mo g (59, dunST Sl,3556 b Ll 09,5 j0 a5 J 0 by ol
a5 J 30 S o Joe dho 0,3536 G lgreds oS 5T sl 35T Sl 5 gl oyl 5 0S0dT (58 elle alS Lo 85 0,34l 1 g g At

23 o 55 1y T S (59, ST 0,353k 151

Mo (59, ST 0,85 1,350 il o il 1 gaudS Olads

0,85 9 Mo Ol 39L ilaid I )18 4z 535 90 )l 10 34 parie
el s (b olb s plays 5 paris ;3 base (S 5
oyle Jlsl Gaaly osb Jel> laicas bag ls ol wyos s
OY=VF) wsd oo oolitul (6o p S Gizren 5 05 L
ST )39l cdale al58l b aS aws oo lis Sladllas
Slge ol8 DU 145 b slo sk Sl (e s,
S sbe 59y ST Sl3gL cows T oamolis aS
Slo s 255 S5 ool cal il 5 e j55hn Sl
auS ol Invitro Lol ps o 1) lusl Sliwgy Sl
lizee slas lom 4 yoie Wilgi oo Oly3gil L agalae .(V0)
9,J0b (YA g YV A% V) 05 5 Ll g5 g adS S o
gl daore ci ) Coew a5 W38 )5 caslin ) Sen 4
3 e 5 o3l (JSCS aloa sl goante Jelse 4y Wilgs o 0,5

journal.fums.ac.ir

doddo

Sl S lagyT ojlail a8 0gi co B! s0lge 4y il 345

3 2l sl b o @ldsl 5l eolatwl il gl as I
sle 5 e mlo (gilugls (Ko s sldcus;
S5 L(V-Y) ol adly gioli8l gladasde LB jsbas olons
4 eg,See 5l DS gojlail oss b aS cenl (pl az g L6
Ol 50 o (s )0 maw ol Lds 4y el
oalawl (Y=V 1) acsl asils |y Gas glacdl jo fad sy
O B bS5l aS cwl ad g0 it asile Oly3gL ol ]
oo L] oo [0 Bk 5l g (Sap 0 bl g0,,8
S8, kdo a3l wlST alidgl e ol ol

S5 pole olRzily ¢ (Ko pole 0uSails ( canlise 05,5 (600 (e 1 ghmmo oI gtk
Email: morady2008@gmail.com Oyl @y (Sedo gl

Y00




@\V‘\-\Jw)ﬁa)wrwdbuéﬁiﬂrwa&‘:w

O 9 33wl e

Sacaled 3 i HE 2815 el ) ST 0,05
et (V) 090 VB 5 jlaceSTy (5bslS o33l
VB slaps 5l lacudled oyl aS ols lis 508 Slibss
5 69y w51 SSgL b jlars 09,5 5o jlannSTy 5Ll 5
ol opi gl b less 095 59 9 logine als M
Srg SPoe (97 Hged ;0 Ledgylo b aulie o 1) (g logine
elie Jobs ol Jsho S5 48 a5 olosTyl (VR) ols i
oIBl Jelse o)l 2925 laglanST 8l g laplonsTy (o
Sl el oSl nl galS L s laplasST,
Dygo 5 45 ogdige gilanST eyl g o] la IS,
A5 b olyen o5 w550 Joho 4y guz ol (pals SV5b
S ol 5] o Sl sty aall s ool
od 2 ol Gl sl Gl GialEl b S cnl ol
O 5o (1) wlbiee Rl Bl o onlannST aseis)s
STl i gl silannS| il logm 3l 5l golans
GES50y sbsls YU lamyl Jold o5 wiil
& wdbioe Bgennd 9o o g jlannSTn esliols
o iesly Gualdl ply po (iblre (28 b 3T cnl colad
M 0,85 )35 LD50 a5 cwl 53 a5 p3¥ (YY) o,ls o]
5 Veoomghkg APOmEkg S5 a4 gy, ST g
oI5T ela IS0l a5 LTyl (FF 5 ¥Y YY) ced O - - mgrke
o3 Slas ot 5 5T il s 3 ot i
M w5y danST gl S il o] e ls snge
sbod Slatge 53 gl ol sla S slo o 1) 04
A Sl oge S8 09,8 b aalie ;o &350l b oad
POE)

o g5 9 dlge
whaa Ay g 0,5 YoV S5s 0 She L Balb/e ol AU 5
Eors 3l B b sl 05 el (S pale olRadls
uu}.} sadS s b d)Ua.a 9 d)lij‘” )9.[4}.'.04;. ‘u“L"j
Sy sl 5 ol ool o 13 153, 1 F Sto
L Ved/fe s Cusb, JEYY °C Sl Luls o
G eass 35 glae g ol a oy (yuizrad o (SO ,U el
U A 0g )T Y o Bolay & god ddllasdge s g 50l
Py spgs 09,5 il Jolowe (J,5) ol 09,8 - dd s

Ol plaS e s Lol anadly olge () peendlSe 4y don
OV 0,5 walem oy 4295 BB s Caas (50 b 5251
3t JIS gl 3 L3510 335 JsSge (sloruusilS
ailblize solazw! Juds 059> (1l jo (il 9uaS 5 Cowl ool
o1 o JBGol, lime iali3l b &l 3l el &l 3L oyl )
cely el Gy sla bty 2l 5 Jpks J315 (50T
0)35l 2 5550 40 ol3T JIGol; 0y Wigd oo Cuems ol
SYY) el 0,366 )1 045 Lawgs ol3T JGol, 0 g5 s gannsilSe
aS Cwl ooly las Invitro g Invivo lase jo Sledllas (Y-
w2 s o Jlad ol sla JS6ol) adgs (6la pans 51 (S
odiS jimwsS 1 sla sl clid ;0 anST s G odg
g odd opdplie PASO ey Soin aliwgh (55, S35
2 pedlSo (il sl ol (sla JISualy adgi 4y ymie ailgs o
Oemzmad Oly3g3l Ll ol 00y pizmen Dl 35l pl 550
IL-6 JL-1 INF-0 sile oleadl yin slagys ole (ialiély
238 56 NFKB JUSw oo g3l JUud e LIL-8 4
Ll sl lyzets Jsho 5 S50 Jyte slosaly o)
O Jols gz Sy a8 wleads anslil golansT o il
(VF V) wgdi oo (Jobo S o 9 Joho g 4

oyl YO+ U O odguzma ;0 0,85 0,350 0,50 ;0 Silallas
aS i ee oyl Gla ol oy rolibl el as ols oyl
0,550 .8l wSe alasl; 0,3450 o310l L ol sla JIGol, adgs
ool @ yzmie Voagilh S cale g sagl Ve e LU
sladske 0 029lsS (S yaea A Lalsas JS25 L DNA
e 33 2550 lags Gle GRS b 4, cadlg s e
SloalSols wile syl 43 2 syl LU 5 DNA s s
Oly3gl ol me el (STy95 & jg0ds (59, dpnST Ol,340
o3lail yo aS wl hge ylaseiwl g B wl STL ¢ Jloxds oS jo
o gl VYo o5ladl 5o 9 00,5 sasallye) lpdl 5 (guuS
(YA ciols ol o 0 1) 46500 (slodl @ b ‘_ngWT

journal.fums.ac.ir



PYC RV RV BRER PRIV TRV

WA Olines | £ ojled | zia Jlo | L S5 o ske SLisls s

9 Ol s

S 99,990 ) 5l (g Al Gliee (et jolareds
BSA) 555 s Gragell g 5l oylailinl (mie s,
(T o oslizul

b 9T (50 (ygllo i

rphienSTy 5l Lols goole (MDA) wsali so o5l
Sl SG g liged JLasI MDA o bl ool ao ]
oSl b (15909,5 S yze Ky ool slml g o] 4 (TBA)
ol el Gl el gl OYY zoadsl yo (5)98 i
4 g 100 jlade 4y 0o 5ody il sladiged 5l Sioles]
s Lol TBA 51 V/0ml 5 Sl 5,05 (65 sl VOmI
A Soe 4 clize loed,) Lo lailinl sladly 5 ladiges
08 g STy B eSS 8 Ghsr Ol sle o 0 o
i 3 3kl 435 - Sae 4 oo pm s b e
Fasidy 25l lS5s 5 OYYM zgesh s byl 55
2 oluslsl goue I MDA clale aculxe gl ol onilys
(F+) a50,5 oolizl gy S 51,5 glacs, ol

oy 9 Mo (59; ST 39l 2 o ¥ i 5 4 0oz
39 YA o 4 Blo Sl Djgea Veeppm clale b
Slem claiialegl olad YV 5 ¥F D) wis,s il
59 .330,8 aloul DI aiS sl STy, 5 Dl jgiws b illas
ok e ekl 9 el bl s oLl
Al 0310 gty O s cpdls J0 g o a4, g 0SB sladl
DRA s S ey Ve Glleyd )0 (ah aSSaSS 5l
9 Mb (g9, ST ly3eb ol Jatse ol 5 gl ax o -A-
@ OIS e CSp0 lawgd 2egli VO (JIYV e ple boyis
il 1 oMl oy 5 5l oy 3 45 J5 - e i)
ohd ol @il 5 (So59dsd 90 Dleogas uSul (gand]
Flo (s (F958U D98y S sl ooliinl b a9 (o) 2
JS5) 0,8 anl el 10 1) sosgaze jo &3k
o Ve eppm clale glils suls (6,0, Sgiwl Jolo ()
Ao L Gialesl sy glajen (40,51 Caws 4y gz a5
69y ST 50,85 Mo 31,3650 Slasein .050,5 3.8, 055800

Ll salice J.)lﬁ \ J5\.\> SRS TY g.,\s).w )Lc] wLw‘ >

13 ¢k Slasie =) Jgua

(MG o y2)0313 ek oluano @/em® cus ) S8z (w09) ogls ax o 0,395l
5. oI 19/99 5y S5
VE-A Va/rY q9/ay Mo
YY-1A Ve lo 19/99 o485

VB 57 cdled honi

a (F)) ob odumw Aebi oy, b VB o051 codles
(/- Ymml/mml) 3sllae Jgbl “5,.9L o lac ;| S >
Ol s 00,5 5SSl Fu 0 el o Sae s g AL
Al adlol oo, S ol cali Laswoa X -V e g0 3
y Vgaidon Yo CBLE L 43Il 0,8 il | 2T,
B0 o Sliwd b jo (Bl diges ojlas I (crulis 2>
50 488 ¥ bojo ods ol 9,0 pHEY VYee L
Callab 5 alal, 31 o3lizal b s SOl 2agls YE+ yn Jsh
(e=43.6 M-lem-1) 50,5 dcwlne o2 33] 0>y o p 0235
LFY Y

journal.fums.ac.ir

cdl gladigos ‘Sjlwo.bloi
s e e g oadg )1 55 8 5l b slaaiges il )
WLl oy jlatisy (T sl (a8 1) sbsen ik
Phosphate + Triton X100 (1%)+ PMSF (2mM)) w5
3l eslawl L g (Buffer 100 mM (pH 7.4) + SDS (0.1%)
Oad 8l (YA) Wad ojijaed aige [j1ljsen olKiws
JH 4 wgyn ) Slee gilulas jslaieds suelcassa
a0 F glos jo\Veeog yo0 b gl Jalo B)g0m] slaaly
O (29, Joloee .20 5 59a il 4d 80 FO Lok 4 ol 5 0l

IS5 4,0 Ve slos )3 5 Jie (6,508 Bj9uiyl sladly)
RN

fav




@\Y"\-\ul&mﬁ)|iaJW|rmdb|W§&ﬂr}bal§&4bM

O 9 33wl e

5 555 5T o3ll L ANOVA (gasl 5l gm0 5lamy 5 S5
03315 Slos slooygo 5 Sy o o ol Loy 5 anulie ol
oslaiwlp<e,+ 0 (gl Jxe s L Vadls cos g ANOVA

IRV

o Ok gl ol 5 U5 oy 5 ol ol
SIS 50 sty 29Sn S Sl oslitul b (59, 9]
] 00
g S s,y Bl o sl g0 elle yle addllas pl o
OLas GBI 5 (59, mST 050930 b jlous (slaog 57 50 3

8L 1o 59y denST 0,355 b e 09,5 50 il3dl oyl a5 ol
330 53 9 092 HloSae Sy 09,5 4 S 8 g w5 ey,
w5 il o Lais asall oo alle lime Ll Mo 0,530
0 oolle Ol wols Glad J3S 098 L) g )lo gime glis
9 95 wlB Sl A 52 )3 038 0,396 b jled 09,5 53wl
o plas Sy 098 w4 Cuns |y g lbgme S
(Y Jso=) (p<+,+0)

55 ST 053UslS 5 VB ol cdld ¥ Jgoer
e e liad 1) iulesl 09,5 F o 4 g 0uS b8 slacdl
3 g ol ol 35 on ssalie Syt 5 45 sbosles
o S g 8 ey 28l o 0,85 ly3gil b oad e 09,5
(P=r ) S ol st Gl RS a8 4
Mo s 55y weST h3gl b osd o 095,50 a5 oo
L5 alS () aS el il jaalS ot 55 (gl 51 cedllad
Ol e J5US 09,5 Ay S (55, SenST 03556 390 50
(p<+,+0)

TOA

Ty adlas cpl o aSTU/NIt = (AA/AT)/(1)x(Tv/Sv)
.l Sy (Sample volume) = 10yl 4 (total volume) = 700ul
JIRVORCJRPWIENC PSS ORI PERES IR
5 STigy gy 5l eolital b oSl (5belS cullad
SlamSTy GsslelS (FF) 285 13 fomiws 90 ol e
sbd &5 00,5 ounnST 1) bslS (8L Sljgen o
STy Gl 99,5 (o bl O & g 000 9Ty (lojes
5 od Bgie Siiwlg)lS 65 Sl Loy alBs Ve 5l
5,5'-dithiobis- Jelxe lawgs cdileadl ol>l p)3 sslislS
zodeb U S, o5 5 JSis L 2-nitrobenzoic acid
plsl sln oedoe ol jiegidy iSwl L ¥Yenm

c
Nenm k8 b (g, ST C g (0,8) B (o) A Ol 365l oSy Seo o guas =) JSo

Y gl STy Jslone & Sliggen il doa <10Y STy
[V /A mM (EDTA) ol 15 el o sl id L
oSy gl e N g Ve MM wgjl o o) e
@ ol )3 il a4z 0 Y 5o e 0l LS VIO MM (55,000
Fedishe 10 9938l b STy 058 )T 4SSl ands Ve Sos
490 Yoo o Llaalg) g afgin dus,yo Ve Sty IS (65 aul
Eors Slyp Wl jeed yile 4d8s VO Do 4 asds o
1Y g A MM g0 i 60 e YO STy
g 0 00938 STy Joloeo 4y aoyo +/+F DTNB i Lo
L s o 6 ySo3ladl $Yenm o alols K5, alolddl
Al 3l axly ol cdled 5 adal) 5l ool
U/t = (AA/AT)/(e1)x(Tv/Sv) (e= 6.22 mMem™) o%

el SV =20 ul 9 Tv=3500 pl asJlao -yl ;o a5

sl 5IUT
~B355elS sail lel  esls mig oo oy
laog,S 51 S 58 )0 w3l e (owpp 3 pll Bgi o

journal.fums.ac.ir



PYC RV RV BRER PRIV TRV

VWA Oltenss [ £ ojlac | s Il | L (S sk oSl alns

G s oiaboil 09,5 ez 5oy g oS wdB glacdly o wsall (oo elle Jlre Bl 5 Sike -Y Jgua

A=31as5 (ei4 051 J9osih) sl 53 oslle PRCTEVIRE JRES YL
b digos
) oS L5 ) ,9“
29,5
OANAY £ +/- V¥ 0/77Y £ /- O 0N £ /¥ Js
OAAYOE AV *qY/IAVH £ JAYY FeYYE L /PYY Mo 0,34
*OPIVYOEY/PPA YN\ 2Y/PY *OFIVV\PEF/AY S 0,83 0,34l
FeeleeYE/VEY *QY/eeyYE) /Y)Y FEEIVYYEE/YYY 89y demS T 0,3530

JrS 05,5 4 o (P<<+,°0) 5,5 ginn hast

Sagm 9o 50 salol 09,5 ez 10 4y 9 0 B Slacdl o VLIS 5 jlannSTy (9bslS lawm 5T culad Jlae Bl poul g puSils =¥ Jgur

b aiges
@) = <L ; -
09,5 23!
VOINYY /e oY AFY/Y VO« YF) VV/Fot-[0FF s
VO/FOE- /- -4 AFY/YE-TES VV/FFVE-OFF M 0,356
. . . - STy 595658
VO/AOAE - VEA AD-[fOk-\ & YY/f05E- IAOY 0,5 0,55k
VE/Fak.FEY AYF/OEY/5F5" YelovE Yo" 69, deuST 0,35k
YYANOE- e - F YVOIAE-/) -8 YAVYEL YA Jys
YYRVYE/ A YVO/SAVE-YAE YAV) £ YA] M 6,356 bl
AATARAETI/NN S YA« RV YEONTY FYIVAYEE/EAY 0 i 0,393l
YY/PYALFY YVer YEO/VYR YO/SYOLE/SOV" 69, SeuST 0,35k

e D13l as wleols las goaxie Olllas (5 ,0uS gipe
Jd -V sl oloul 00,5 o guslonnST o il 4 i 4571
sladedgig g L3y Sle wile Sldl Gla sk (ogei
Ayl cdls @lydgil jaiwsS e Wgyye a5 ol sleanS
e O35 5 O3S ol JIes], wls 4 il oo S
FY XY Y0 Wsd ST o] JG], adgr cel Lt
O3l oylime a5 ols las gz ol 5l edelcassas s (FA
50 55l0unST Loyl slaasls 51 (S lgrea oS0l g0
Olydgib b Lo o a5 (29,5 0 4, 5 <8 S glacdl

Sl lid ]S 09,5 4 Cand |y (g lo s (ialS (aings 0,8

journal.fums.ac.ir

JrsS 09,5 4 Cod (p<+,+0) (5,0 sino prhros

Sl 0,5 o s 3656 (638 (slouenSTL wlod 039

5o ok eolainl 5 (Sl o)lge j0 g il mlio o oyl ol
Jdo a4l asl aoliEl sl caollesly) g Slag
Olpl byl @hdgl cpl lawg cadole! Jlaix! ol las
2 opdle Sdgl Cons e el (55500 o] (Sa5else
olydae ;b Cod Sada olends s Slogas
b1 Sl bgype clile e 5 0lgo nl (20 50 62518
o il 58,5 15 pme 5 il g il l3
S5 (FF oF0 Y LYY V) wb e il e Jeke
&S Sl Sygo cpl @ Invivo e o b ok 5 l,3g50
ok ol glp (Pl Dlsiear Wlgie giilapnST o il
alol &34l 51 e a8 (gaulanST o w0l a8 5 Lo jo




@\Vq-\dw)ﬁa)wrwdbuéﬁiﬂrwa&‘:w

O 9 33wl e

0,8 Sl (01) 3 Slyiend jo ol axlllae mlis |
Sy amiys a5 o)l WS G aSie Sy 2 o
3 055l el o a5 el (5enST LT sl IS0,
0956615 a5 s canlllas ol o Ll €BY) 85,5 o oS
23l Gl ST,

S9) demST 1350 a5 0l ovmlive (rizman (Aol (nl 5o
G2l 1, SYBE 5 5laeS Ty 55l slae T codlad S
69y ST 0aiiS 8l y0 09,8 o ialS cpl andlas ailosls
Mo oariS el 13 09,5 13 9 092 Hlo e JFUS 09,5 4 Cond
Lol ypo yol> arlloe gl i oanlie o ine Cglis
5 89y ST D350 15590 55 G Sen 5 (5l anlllaaly
Sl bye (5> sladised 3 w3l 9 al b rals 103l
i 51 5,5 (T8) Casl S g (55, aenST b osd e
21 ol Saems e OhSen s LSHY Lawgs (ol )35k
slos plas 59, fpSskSTe S (oo YY--FY- e 590 03500
3 oolazwl a5 w5s S svaline o, Ker g K5 pizen (OY)
4 ol @ e ,S5LSTR S oo Vet 90 50 Mk 0,050
S 5y (OF) 0,15 o i1 5 00 Loy 3T ¢ Lozl
ol e Ssl, oy o b eyigl a5 wisls ola
ot sdyid 5 it o oo DenlinnST,
SIS 07 9 59 (O0) Wl A& jesT ol o ey
3 2P B juels cel g5, 9penST 0,350 a5 ols
©F) 05350 VB 5 5Ty 503Ul (cor 3l slaolled
asdlas 5l ol zls .cul jols adlhs mls 4y alis oS
SiST olT la JSGol, adgs as ols las o) Sen g g9l5
A Sk Ve g 00 CllE 0 a2 B ke
T Lo o OV) o9 4l i3l (g5, aeaST S5l
4 e CiS laisme )3 (59 ,0enST 3550 a5 0,5 ol (6,8
5310 sl (T Lo & 5 00 (50T 05T S50, 0
S350 GlamnS T T S1.OA) 95 00 Jobo S 10 5 Slell 5
Shye 5 comalSrr p (Slao JBls Sjgon LMW
Oly3gl aS Conl oads aseice g 48,5 13 w90 b
1 sla IS, 5 5 el iS4 i S
(0%) 05 o0 (b S ise 13 (sonelS o Job )0

355 ozl iz Gl o @S ymei 5 5201 ) Eg0may0
il b SlanST 6T auie Il glls 0,8 &l 3g5b oS

t5.

el b g (59, ST D35L L Jlard 09,5 o &S Jl>yo
05,5 so il ol & ab asdll s oelle Ll
o 5 9 8 S 2L as 12 )0 (59, ST oS 28l o
Ol Coom oaiadlas (pl &S S o giae S 098 4
3o Sl elle e Sllb ouisS Eidl )0 09,5 j0 .Cawl 0,34
hid Gl ol oS ol plas (mldl 4, 5 b S slacdly
51 o stnn LS 03,8 & a5 23l 3
oS Lo s Venm s L S o 3gl il glasllias o
oplail 1o 05301 65 elle 5 GSH ol g5lspmST o yin
Mo )35l 925 a5 0d adiine 9 3,5 (o p & Al
ol CdB g 4y, S <l 0 GSH mhaws (59, 5,10 e !
a5l 60 (elle Glime Gl 4 jzxis 0,096l a5 Jl> 0
4 o 05 28L 3 Gl cpl Az Sl 0Ty s
s b olydgil oS el ol oaimalis a5 ogy o e Ledglo
4z Sl ogbor &) 0S50 e GgmmslinaSTy 4 2o ) onm
axdllas ;o .(F) Coned o Sre guilanenST il Cl8 g il jo
ol S 2Bl e M 0,396 b jless 095 50 5 pol>
Ll yen a5 Cowl o oays aSall (60 glle (yliae jo o e
wsls Glas 55 pllKes 5 Ggads el e 5 (b S L
adgi cel yiegil Vo g £ Ye o5lasl o Mo IS il aS
50 5 Mo 0,366 Joku Coams (YY) Wigds sos ol3T JSG0l,
0,553 L2l Cansl 08l (5L gl 5 anlllass yg0 sl (sla Jskus
o3iss ool 45 I 30 sl ams et oo YO+ il b
wa e ol Joaies YO clile o AT (Jshe Copens
VA JTE L o 1) M 0,056 e clalllae 2l (F)
ol anllae pl 5l Lol gl (8+) wiha,S L5yl sZegls
Sdlad Al i sz g3 B Hsbas 0,8 )35 aS sl
) 3 B 0 28l ;5 SVBIS 5 ShaSy islS (slae sl
5 a8 ools las 3o (8 Oldllas ol J S 05,5 4 Cond
O3bsl Codled 0,8 Dl3gil b jlerd Co 5559w Shge
HEZFRE jsbay Gl Se wiged ;0 VLI 5 jlaST
ool iz ) ol s 4 alie oS ol azil, il33l
gl 5l ool 45 sl ! 3 Sl (6,500 Sliios (Y4)
Sgis oo VB ol Liulidl el Yo eppm g Voo 590 0 0,45
Vi oo o350 nl Sl 09,00 YU (Bpas 590 (e az o
ooyl Rl Sl Wl oo 0,85 D39l A g 39,00
aS 00,5 SlanST ST slaps 5T Gl el 5 050 guilas]

journal.fums.ac.ir



PYC RV RV BRER PRIV TRV

WA Olines | £ ojled | zia Jlo | L S5 o ske SLisls s

LIRS
S S5l abewg iy axils oo p3¥ 355 2 (BN
S5 il S o)b 1) Lo poBl Beiod G plowil o oS
@l Jol> Gragh (ul 5 coal 55 0LLE anles (Slojas 4
15 45 00 YY1A0 ] aneS oS by sl ask b
el 42 5 ol i 55 ol oSl

&L (2,
Al 00,85 el |y aadlie o,l5 4565 e By

References

1. Duran N, Silveira CP, Durdn M, Martinez DS. Silver
nanoparticle protein corona and toxicity: a mini-review.
Journal of nanobiotechnology. 2015;13(1):55.

2. Echegoyen Y, Nerin C. Nanoparticle release from
nano-silver antimicrobial food containers. Food Chem
Toxicol. 2013;62:16-22.

3. Young SW, Stenzel M, Jia-Lin Y. Nanoparticle-
siRNA: A potential cancer therapy? Critical reviews in
oncology/hematology. 2016;98:159-69.

4. Actis L, Srinivasan A, Lopez-Ribot JL,
Ramasubramanian AK, Ong JL. Effect of silver
nanoparticle geometry on methicillin susceptible and
resistant Staphylococcus aureus, and osteoblast viability.
J Mater Sci Mater Med. 2015;26(7):215.

5. Sharma G, Kodali V, Gaffrey M, Wang W, Minard KR,
Karin NJ, et al. Iron oxide nanoparticle agglomeration
influences dose rates and modulates oxidative stress-
mediated dose-response profiles in vitro.
Nanotoxicology. 2014;8(6):663-75.

6. Pan Y, Leifert A, Ruau D, Neuss S, Bornemann J,
Schmid G, et al. Gold nanoparticles of diameter 1.4 nm
trigger necrosis by oxidative stress and mitochondrial
damage. Small. 2009;5(18):2067-76.

7. Butler KS, Peeler DJ, Casey BJ, Dair BJ, Elespuru RK.
Silver nanoparticles: correlating nanoparticle size and
cellular uptake with genotoxicity. Mutagenesis.
2015;30(4):577-91.

8. Setyawati MI, Tay CY, Leong DT. Effect of zinc oxide
nanomaterials-induced oxidative stress on the p53
pathway. Biomaterials. 2013;34(38):10133-42.

9. MacLellan CJ, Fuentes D, Elliott AM, Schwartz J,
Hazle JD, Stafford RJ. Estimating nanoparticle optical
absorption with magnetic resonance temperature imaging
and bioheat transfer simulation. Int J Hyperthermia.
2014;30(1):47-55.

journal.fums.ac.ir

ogdle g 00gr o yige 4o AT (g8 yelle ;oS Jlade 51 yiwls
565 VBB 5 shaeSTn sl mhaw (Rl o O
835 (59, ST 0,300 5,50 ;0 a4 ol Jl> (o (ol g wilonds
Crons 1 oaims Hlis a5 sl odwlcawsts gl opl wSe
b aSulil 50 Mb 0,35l 550 ;o sl 0,346 ()
0,050 Glareay 1) 5 len Wl wels caws a4 (g o goe
E3gb ol il 090 4o leol (gl andl oS Byme b o
Slllas pioras (ol Fanwg olul o iy Sldlas 4 LS

00,5 o Sty aie) cpl 5o (Sl gt

10. Yuan WE, Jiang ZL, Pan HC, Kang CY. [Effect of

cation surfactants on absorption spectra of silver
nanoparticle in liquid phase]. Guang Pu Xue Yu Guang
Pu Fen Xi. 2005;25(6):920-2.
11. Heng BC, Zhao X, Xiong S, Ng KW, Boey FY, Loo
JS. Toxicity of zinc oxide (ZnO) nanoparticles on human
bronchial epithelial cells (BEAS-2B) is accentuated by
oxidative stress. Food Chem Toxicol. 2010;48(6):1762-6.
12. Chinen AB, Guan CM, Ferrer JR, Barnaby SN,
Merkel TJ, Mirkin CA. Nanoparticle Probes for the
Detection of Cancer Biomarkers, Cells, and Tissues by
Fluorescence. Chem Rev. 2015;115(19):10530-74.
13. Fan Y, Moon JJ. Nanoparticle Drug Delivery Systems
Designed to Improve Cancer Vaccines
Immunotherapy. Vaccines (Basel). 2015;3(3):662-85.
14. Wang H, Yu J, Lu X, He X. Nanoparticle systems
reduce systemic toxicity in cancer
Nanomedicine (Lond). 2016;11(2):103-6.

15. Parodi A, Haddix SG, Taghipour N, Scaria S,
Taraballi F, Cevenini A,et al.
modification increases the diffusion of
nanoparticles in the tumor extracellular matrix. ACS
nano. 2014;8(10):9874-83.
16. Arai Y, Miyayama T, Hirano S. Difference in the
toxicity mechanism between ion and nanoparticle forms
of silver in the mouse lung and in macrophages.
Toxicology.328:84-92.
17. Shrivastava R, Kushwaha P, Bhutia YC, Flora SJ.
Oxidative stress following exposure to silver and gold
nanoparticles in mice. Toxicology and industrial health.
2016;32(8):1391-404.
18. Liu S, Hou W, Yao P, Zhang B, Sun S, Nussler AK,
et al. Quercetin protects against ethanol-induced
oxidative damage in rat primary hepatocytes. Toxicol In
Vitro. 2010;24(2):516-22.

£

and

treatment.

Bromelain surface
silica



@Mum@zojmwduu_,{.zﬁwxpomnsaﬂ

O 9 33wl e

19. Navarro E, Piccapietra F, Wagner B, Marconi F,
Kaegi R, Odzak N, Sigg L, Behra R. Toxicity of silver
nanoparticles to Chlamydomonas reinhardtii.
Environmental science & technology. 2008;42(23):8959-
64.

20. Badkoobeh P, Parivar K, Kalantar SM, Hosseini SD,
Salabat A. Effect of nano-zinc oxide on doxorubicin-
induced oxidative stress and sperm disorders in adult
male Wistar rats. Iran J Reprod Med. 2013;11(5):355-64.
21. Alarifi S, Ali D, Alkahtani S, Verma A, Ahamed M,
Ahmed M, et al. Induction of oxidative stress, DNA
damage, and apoptosis in a malignant human skin
melanoma cell line after exposure to zinc oxide
nanoparticles. Int ] Nanomedicine. 2013;8:983-93.

22. Espanani HR, Faghfoori Z, [zadpanah M, Babadi VY.
Toxic effect of nano-zinc oxide. Bratisl Lek Listy.
2015;116(10):616-20.

23. Sadi G, Bozan D, Yildiz HB. Redox regulation of
antioxidant enzymes: post-translational modulation of
catalase and glutathione peroxidase activity by
resveratrol in diabetic rat liver. Mol Cell Biochem.
2014;393(1-2):111-22.

24. Kubiak K, Malinowska K, Langer E, Dziki L, Dziki
A, Majsterek 1. Effect of Cu(II) coordination compounds
on the activity of antioxidant enzymes catalase and
superoxide dismutase in patients with colorectal cancer.
Pol Przegl Chir. 2011;83(3):155-60.

25. Liu F, Ng TB. Effect of pineal indoles on activities of
the antioxidant defense enzymes superoxide dismutase,
catalase, and glutathione reductase, and levels of reduced
and oxidized glutathione in rat tissues. Biochem Cell
Biol. 2000;78(4):447-53.

26. Maitre B, Jornot L, Junod AF. Effects of inhibition of
catalase and superoxide dismutase activity on antioxidant
enzyme mRNA levels. Am J Physiol. 1993; 265(6):636-
643.

27. Maksimenko AV. Experimental antioxidant
biotherapy for protection of the vascular wall by modified
forms of superoxide dismutase and catalase. Curr Pharm
Des. 2005;11(16):2007-16.

28. Wang F, Gao F, Lan M, Yuan H, Huang Y, Liu J.
Oxidative stress contributes to silica nanoparticle-
induced cytotoxicity in human embryonic kidney cells.
Toxicol In Vitro. 2009;23(5):808-15.

29. Negahdary M, Chelongar R, Zadeh SK, Ajdary M.
The antioxidant effects of silver, gold, and zinc oxide
nanoparticles on male mice in in vivo condition.
Advanced biomedical research. 2015;4 (1): 69-76.

30. Manke A, Wang L, Rojanasakul Y. Mechanisms of
nanoparticle-induced oxidative stress and toxicity.
BioMed research international. 2013 (2013): 1-16.

31. Hussain SM, Hess KL, Gearhart JM. In-vitro toxicity
of nanoparticles in BRL 3A rat liver cells. Toxicol in-
vitro. 2005; 19(7):975-83.

32. Elkhawass E, Mohallal M, soliman M. Acute toxicity
of different sizes of silver nanoparticles intraperitonally
injected in balb/c mice using two toxicological methods.

\fdt

International Journal of Pharmacy and Pharmaceutical
Sciences. 2015; 7(1):94-99.

33. Pokharkar V,Dhar Sh, Bhumkar D, Mal,
V, Bodhankar S, Prasad B. Acute and subacute toxicity
studies of chitosan reduced gold nanoparticles: A novel
carrier for therapeutic agents. Journal of Biomedical
Nanotechnology.2009; 5(3): 233-239.

34. Kim Y, Park J, Lee E, Park s, et al. Toxicity of 100
nm zinc oxide nanoparticles: a report of 90-day repeated
oral administration in Sprague Dawley rats. International
Journal of Nanomedicine. 2014; 9(2): 109—126.

35. Wang B, Feng W, Wang M, Wang T, Gu Y, Zhu M,
Ouyang H, Shi J, Zhang F, Zhao Y, Chai Z. Acute
toxicological impact of nano-and submicro-scaled zinc
oxide powder on healthy adult mice. Journal of
Nanoparticle Research. 2008;10(2):263-76.

36. Yeo MK, Kang MS. Effects of nanometer sized silver
materials on biological toxicity during zebrafish
embryogenesis. Bulletin of the Korean Chemical Society.
2008;29(6):1179-84.

37. Nelson BC, Petersen EJ, Marquis BJ, Atha DH, Elliott
JT, Cleveland D, et al. NIST gold nanoparticle reference
materials do not induce oxidative DNA damage.
Nanotoxicology. 2013;7(1):21-9.

38. Klishadi MS, Zarei F, Hejazian SH, Moradi A,
Hemati M, Safari F. Losartan protects the heart against
ischemia reperfusion injury: sirtuin3 involvement. J
Pharm Pharm Sci. 2015;18(1):112-23.

39. Kruger NJ. The Bradford method for protein
quantitation. Basic protein and peptide protocols. 1994;
32(32):9-15.

40. Bruck R, Shirin H, Aeed H, Matas Z, Hochman A,
Pines M, et al. Prevention of hepatic cirrhosis in rats by
hydroxyl radical scavengers. J Hepatol. 2001;35(4):457-
64.

41. Aebi H. Mechanism and biological role of the
peroxidase action of catalase. Bulletin de la Société de
chimie biologique. 1959;42:187-207.

42, Mohammadi MT, Amini R, Jahanbakhsh Z,
Shekarforoush S. Effects of atorvastatin on the
hypertension-induced oxidative stress in the rat brain.
Iran Biomed J. 2013;17(3):152-7.

43. Bona S, Filippin LI, Di Naso FC, de David C, Valiatti
B, Isoppo Schaun M, Xavier RM, Marroni NP. Effect of
antioxidant treatment on fibrogenesis in rats with carbon
tetrachloride-induced cirrhosis. ISRN gastroenterology.
2012;(2012): 762-920.

44. Rotruck JT, Pope AL, Ganther HE, Swanson AB,
Hafeman DG, Hoekstra WG. Selenium: biochemical role
as a component of glutathione peroxidase. Science.
1973;179(4073):588-90.

45. Muthuraman P, Ramkumar K, Kim DH. Analysis of
dose-dependent effect of zinc oxide nanoparticles on the
oxidative stress and antioxidant enzyme activity in
adipocytes. Appl Biochem Biotechnol.
2014;174(8):2851-63.

journal.fums.ac.ir



Sl SumST (g piwnl g 1) 3936 puils

WA Oltnes | £ ojla | pzin Il | L Sy p oo oSl alns

46. Sharma V, Anderson D, Dhawan A. Zinc oxide
nanoparticles induce oxidative stress and genotoxicity in
human liver cells (HepG2). J Biomed Nanotechnol.
2011;7(1):98-9.

47. Ferreira GK, Cardoso E, Vuolo FS, Michels M,
Zanoni ET, Carvalho-Silva M, et al. Gold nanoparticles
alter parameters of oxidative stress and energy
metabolism in organs of adult rats. Biochem Cell Biol.
2015;93(6):548-57.

48. Jia HY, Liu Y, Zhang XJ, Han L, Du LB, Tian Q, et
al. Potential oxidative stress of gold nanoparticles by
induced-NO releasing in serum. J Am Chem Soc.
2009;131(1):40-1.

49. Connor EE, Mwamuka J, Gole A, Murphy CJ, Wyatt
MD. Gold nanoparticles are taken up by human cells but
do not cause acute cytotoxicity. Small. 2005;1(3):325-7.

50. Khan JA, Pillai B, Das TK, Singh Y, Maiti S.
Molecular effects of uptake of gold nanoparticles in HeLa
cells. ChemBioChem. 2007;8(11):1237-40.

51.Yin N, LiuQ, LiuJ,He B, Cui L, Li Z, Yun Z, Qu G,
Liu S, Zhou Q, Jiang G. Silver nanoparticle exposure
attenuates the viability of rat cerebellum granule cells
through apoptosis coupled to oxidative stress. Small.
2013 May 27;9(9-10):1831-41.

52. Hansen TM, Nagley P. AIF: a multifunctional cog in
the life and death machine. Science Signaling. 2003 Jul
29;2003(193):pe31.

53. Lasagna-Reeves C, Gonzalez-Romero D, Barria MA,
Olmedo I, Clos A, Ramanujam VS, Urayama A, Vergara
L, Kogan MJ, Soto C. Bioaccumulation and toxicity of
gold nanoparticles after repeated administration in mice.
Biochemical and biophysical research communications.
2010;393(4):649-55.

journal.fums.ac.ir

54. Zhang XD, Wu HY, Wu D, Wang Y'Y, Chang JH,
Zhai ZB, Meng AM, Liu PX, Zhang LA, Fan FY.
Toxicologic effects of gold nanoparticles in vivo by
different administration routes. International journal of
nanomedicine. 2010;5(5):771-81.

55. Hussain SM, Hess KL, Gearhart JM, Geiss KT,
Schlager JJ. In vitro toxicity of nanoparticles in BRL 3A
rat liver cells. Toxicology in vitro. 2005;19(7):975-83.
56.Hao L, Chen L. Oxidative stress responses in different
organs of carp (Cyprinus carpio) with exposure to ZnO
nanoparticles. Ecotoxicology and environmental safety.
2012;80:103-10.

57. Zhao X, Wang S, Wu Y, You H, Lv L. Acute ZnO
nanoparticles exposure induces developmental toxicity,
oxidative stress and DNA damage in embryo-larval
zebrafish. Aquatic toxicology. 2013 Jul 15;136:49-59.
58. Hanley C, Thurber A, Hanna C, Punnoose A, Zhang
J, Wingett DG. The influences of cell type and ZnO
nanoparticle size on immune cell cytotoxicity and
cytokine induction. Nanoscale research letters.
2009;4(12):14009.

59. BarathManiKanth S, Kalishwaralal K, Sriram M,
Pandian SR, Youn HS, Eom S, Gurunathan S. Anti-
oxidant effect of gold nanoparticles restrains
hyperglycemic conditions in diabetic mice. Journal of
nanobiotechnology. 2010;8(1):16.

\fd)




!?, U Journal of Fasa University of Medical Sciences | Winter 2018 | Vol. 7 | No. 4 Bamdad K. et al.

.Original Article ]

The Effect of Gold, Silver and Zinc Oxide Nanoparticles on Oxidative Stress
Parameters Level in the Liver, Heart and Lung of Male Mice

Bamdad K?, Bagher Mohammad Jani K?, Dadfar F!, Morady A

1. Department of Biology, Payame Noor University (PNU), Iran
2. Department of Biochemistry, School of Medicine, Shahid Sadoughi Medical University, Yazd, Iran

Received: 19 Jan 2017 Accepted: 09 Aug 2017

Abstract

Background & Objective: Nowadays, the beneficial effects of nanomaterials are accepted in medicine
and industry. Considering the increasing use of nanoparticles and their possible toxicity, the effect of
nanoparticles on oxidative stress markers was investigated in this study.

Material & Methods: In this experimental- interventional study, 32 Balb mice were divided into 4
groups of 8. The control group received saline, and other three groups received gold, silver, and zinc
oxide nanoparticles at a concentration of 100 PPM with IP injection during 28 days. After anesthesia,
the tissues of liver, heart and lung were removed, and the activity level of oxidative stress markers was
evaluated.

Results: MDA level was significantly increased in zinc oxide treatment group in all three tissues and in
gold treatment group in liver tissue. This factor showed a significant decrease in silver nanoparticle

treatment in these tissues. The activity of catalase and glutathione peroxidase enzymes in the treatment
of silver nanoparticle showed a significant increase. While in the treatment group with zinc oxide and
gold nanoparticles, the activity of these enzymes decreased, this decrease was significant only in zinc
oxide nanoparticle.

Conclusion: It is concluded that the silver nanoparticle acts as a useful nanoparticle by decreasing MDA
and oxidative stress and inducing antioxidant enzymes, while the effect of zinc oxide nanoparticle
shows its toxicity.
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