[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

9y o
Olawd ) (S pole ol KLS1S alxo
BOD-OFF NF+Y 50 s YV 0,90

(b Ol fadl § (8 S8k YW g oy lo i ST BT 1 1
2 Wl & 1 ol e bge 30 gl

ilogls Skl dyae FOES) Jg ol P Fpuie 003 Sl W51 015 B w50

PE-Y/ 41T il by VE+¥/+£/TE todimr g5 31 ddlol il 33 V£ 11T iSlol iagr outiug b & o Jlosl 15+ 1/11/+A :allio 2l 5o

4 °~\:5~”\

A e addllae ol 51 Soe sl Ladye gilaceST oyl b aS 010 530 (59) 2 598 (omas sladsly Joill :8ap g dno
By 2o Ghga 30 Jebl Bran il (26 6 puSolb P g Ol sl gslannST il p cn el

03,5 WD ol 09,5 iy 4 0,5 Vo (Ss eNlee L Jliens S5 5 alimeo Ghge e YO (02 asdllas (nl ) ildg) g Olge
g Ve B slajes b a4 led 09,8 du ainged 8L )3 59, VF e ] 0SS p 0 S F Jobl oS (o298 ez 5 S5
Ol 28,5 518 bl 0)5e Slilasl 5 (gLl SYST el Loy o) VF Cas ar (e p,55LS 2 0,5 e VO
S illy 5IUT L Laosls (65 03lail GualS g 4l 50 (55Ul el § Ugemnsd STy 5 GBI (gl 5T colad
i el 5 a2 Tukey oo (9031 5 48,0

(P<+/++1) (%Open Arm Time; %OAT) ;L s55L ;0 0o 00,35 oy duoyo (P<o/+ 2 V) ams asls Jbl O ae ildadl
e S GalS 7S 09,8 4 S g l8bie ke | (P=+/+ V) (%Open Arm Entry; %OAE) 5L 593k 42 95,5 %23 5
GilS 5SS 05,8 a4y Camd (P01 0)) 0565l s 5 (P=efv o V) SlgomdanS g «(P<e/+ 1) YU lag 5l collad
09,5 &1 Comai |y (P=+/+Y¥) OAT o (P=+/-YY) OAE o 55k 11 a5 oo 10+ 555 b bo b ymn a5 Jloys ols ol
P< 1+ 1) |y 5u3liglS has 5 (P=+/+¥+) SUgadpnS g P+ +A) YL slags il colled iz 5 ol ialsil sl
ols I3 5 09,5 & s |,

clidlone Jbil e 3l (3L (658, SINEST 5 5l caelS gat 5o (ST T gl G2l b Lo s Yool 26 S Amats

R
o J

Ol ety 0550 o315 carly ek oSl 5y 5l psle 03,5 55 ai ) ot S -

Ol by D15k o5 carly pske o uSLtils (5, 5lr psle oy 03,8 s SLtls -
a.hajizadeh@umz.ac.ir : S5 =Sl ey o VV-YOY - YYOY K55 ¢ VN -YOY L YEOY ks

Ol ey 05850 oK8315 sy ek oSty (o) 5lr psle 03,8 g5 Sholaad ¥

Ol e (a5 slossd s otils ¢ 5lid oy 5 00l (65 o050 b L alil —§


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e I 0131 6 Ol sl 5 S5l SN oyl e SIS | 5T 1 51 0OF

Jld Susslsnr oS 5 Sy apmallinl [V o] g e oo
5 ISy olzel ) 5 955 o0 (e ol crge a5 o
S G S Sl o Ghe s sbul onizes
(Cytochrome P450 2E1; CYP2EL) 4,5 g (sl 351
1, Jsibl a5 aiies jie o Lol gloyeune VLIS 5 P4SO
ieeS] CYP2EL oS o ojdstbio wemallivl 4
a Jobl ami jo 5 e a5 ol 4 1, (JsSUse
olis Sldllas 5 s b INV] 098 o 0nST aumallinl
a4 gl ol b Joibl pepe Bpas a5 ilesls
Deoxyribonucleic ) DNA g aaod « Jolw slocpiigyn
Lo slpheSI sl ghv 2ol5 (rizes 5 (acid
e 0 Sde SYeb solanST Loyl DY] il o yon
0 &S Sebion Joke Spo g (srac o Slee P el
DY 59 rae (o 50 4 e Wil
o, oS 5l slojlas «(Silymarin) oy Lo L
Sl ogyl 5l sbgle 65‘5 50 g (Silybum marianum)
Ot S (e g bd (e mdemn il men
Skl a5 58 phaeSTenl S bsloe gl o
a5 aS o Jee oladl o e ol Gl ISl sas
ol5 b V] ols 1) s GgmmilanasTy Jlen U5
I, Jsbw ouls sL>| (Glutathione; GSH) (5.5UelS mlaws
oS el 0nd b yl5S S e cdibloe gilanST e mal |
preione Codlad alox I calisee (6la s 51 cn Lo ns
Slosl, oS 5l 6 pFole bl ol e
JSeoly adsi Jytms 2l slam il e & S8 ol
Jud b Jsbo e o550y Comdy L b g olT o

9 50-3.}3] (5L°Q“‘\'.?"“5‘g5:‘ﬂ 5wy b G 8 S

doddo

(CH;CH20H) L (C2HsOH) oliosds Jgoys b Joib!
o 5o ol B 5 o8 JsSse 0335 b «Sipe omle )]
S e sanss s cn el a5 Y] el o> s
Sy 4 9 D90 g0 Gy G szl yo SIS pae
o5k & Jgbl Gras com a5 (o0 j5ee TR0 (o> S ]
WS abox 3l calisue lacdl jo cunl col g2y LB
T e
Lol el JSI by (arae cups Lol Glaal 5l S
JB (ae by Slezg 0y90 0 a5 e o bl
aBld iyl IS G yan cqm dr o 3yl g8
5 S a5 wes e lis s BB seled [F] wed
V] sl oS s e 0 JSINL Congoune ol Gilaal
S Vel Sole dabie 4 3558 wwligue o
S Job 50 Fie,e wesee ol &5 Sl Jlad Laos
5 Ll Jelse by bgy b anlp ol sl aslol
uJ;le J.«.n (s Slroasas JLo.u‘ alo=> )'| k5.>)1>'
2 085 A A s pige 156 lag)ls Brae cpu
TS )0 P98 Gl carge Gllaze o Jobl (o e
2 oM pues g [A] i cwSsn lalais

IAD 59 o s5lis o Shas jo Lails 4 aladl>
sbaiss adg Jebl Gras aes oo lis 1) gslas]

I, »as (Reactive Oxygen Species; ROS) y5sT Jled

SphenSI T 5l e (b (8 4 e 5 ools (tal3dl

AFeY Jle s oylad (YY 0y90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

AN

O\)&w 9 ab\}&é ‘..!J.G

100 grjlaghew 5 )00 alaishes B0 Syl doSen)
Sled 09,5 55 hge WAl eeandi ) S5LS p o8 o
05,5 £l 5lsl Sygons | ) S5lS 05T Ul o
JoXY o YD VY lake el a Celw g0 5l o g
YOr ge) shaie Ol (uiom 1) 5o leikew 5l S
38,5 b8 59, VE o 5158 g0 [, VY] (68
iz 3l YL (abo sle 658, cens jl anlllas cul o

sb)ts, ow,n sl (Elevated plus Maze; EPM)
sl G ooleiwl 5,90 oSiws ol olaiwl ol daslas
b ok 5o sl sle ul ol odle a4 IS8 4 252
Vo el Glajles boat 55k 99 5 o)lns (e
500w w4k ek o g Jeb wBlies yeSle
4 dlay Slagil & dges Sjge 4 a5 Sl po e V-
ol idlbioe Jate 3850 aml 50 @ope e il Ve sla
gl Sl il 00 gl & slal g5, 2 asgems
0 S 4y bagbge lalojl g9, 51 3 0500 )18 s
Lgh Lol lase LU axd S 15 oliws o aids
ools 51,8 5 (g93L 4 9 g olfiwd S pe Ceand o Slilg
5 5L logil jo b aails ojl>! 4ads O e 4 g Wk
Loy ovmlie (Bg)a ) slayully wus o8 > an
Al 5 pSoslasl (e F-5853T Joaw) jiess,S 5l eolaiul
o, 5 (OAT) 5L (s93L 4o ool 0uil, 05 Loy dus o
Slaitisl lo)SE (lsie 4 (WOAE) 5L 555k 4 9559
3b slagil 4 9,9 Gl wad dwlre Clilall Jbj)|
AL kel 0 el e ey Dae Gl

DAl s b (ige 0 Slylasl uals

NF- aloz 1 ¢ gmagis; sloygSh sk 5l boes oo
Jes lanSt ool olexe 4 (Nrf2)E2-related factor 2
clde 4 ooybe o Yzt ool 5 oogdle V0] S s
ale GlaSs alie el bogiele cals
5 Sl la)ls, ol a5 WS e Jos uigis e
DFL 8o 8 o 50l oS T Jlss 4

T Pl opS e el slagmion Gk
Srae il (AL (orae OS5 njloden Slapns]
B ool ply a4, 1B (o) 0 g SRR9% 3590 I
2 otlegshes eS| Sl s paghy
ohge o ol Gl sl Shksl g g pSol oS
22l (2l e
o sg; 9 olge

olusle o&asls jo VF-o Jlu o o0 addlas ()
b st o5 Jb 5 ale Ghge pw YO slass ol plox]
oBusls wllg> 31,0 p,8 YooY 55 oogaome
WY og lidg, celo Y syt Lyls e oLk
Cusb, 5 o5 ile 4z, YYEY Gl 5 Sb cels
Gl jehiedy aiol (g)loaSS wope BeED
JEsl ) ey aie Ky bisbes] e L Sl
L ilhae Slaglejl ads” .0y 5 alonl olfaslejl & Sllg>
oBiils imgh Ciglee cww) M| aneS aslpwl
bl IRRUMZ.REC.1400.012 51 oS L )],k

& 55k ¥ Uil ool e slal pshai
a8 oailye le slaog,S g Joilbl 09,5 59, VF s
05,5 Jols oY 09,5 0 4 olas yob & by V-]

Oledw jog beads jles leeg, S g Joibil (S

AFeY Jle s oylad (YY 0y 9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e I 6131 36 Ol sl 5 @S5l SN oyl e SIS 5T 131 AOA

o Oied 29y @lo 5o gy JS cdale [YY] cd s
@ 535 prw Gmegdl 5l eolanw! b Bradford g, 4
wopl cadlad o sl IVY] ws oms o lasbisl lgze
chale b Sland mow 8L g9l (iaSTy bl 5 YLK
H02 Ysodeo Vo olyomay pH=Y jo Yoo Lo O
Lglse 4 coupl ojlac 8,5 @lal 51 ey 0l soliul
Voo a4 yegll V¥ zae Job jo Jole 0o (ST
IVE] ot onilys aids

5> A,
Jolis ¢ STy boglse aods jobs 4y .0l ploxil genet s,
aS Cwwl pH=Y Voo Lo 0+ clale L olawd o 30
EDTA JY3.»O (51""’ </ 9 lefﬁfu )Y}AKSLA-A ’/fA 6519
Y Coe & gl Y e Jobo o Jobue i il o
Ivol ws onilgs aids

g Fukazawa (g, olul ool sbal a.5UslS mlaws
5,5 ydo S VW oM job 4y 0l (pss Tokumura
Y-+ L (o, +/+¥) —Dithiobis (2-nitrobenzoic acid)
e Sland 8L Sl L VY g sy mbe sidsSee
oz 4 latie Ol e b bglses Yge + /YO (pH=Y/Y)
FIY g3n Jsb 5 i 5 b il il o VIO les
2 05U p S e yso 4 bl 5 00 ouilss el
Iyl as olo usgn o8

Prism l38le 5 5l solatul b ool cavs 4 slaosls
Sygots @mls ab g i A Ak
FTVESONRP VRGO P SCWR N L SO (D05 SN UPONIPE | JES{
0393 3 i 9550 Slosite quis g Jley Sl

Jbey 2800w 5l s g o eoliiwl Shapiro-Wilk

B o ogel b pled sl olly g az g alidl>
5,50 (Novel Object Recognition Test; NORT) oo
ole als o ds Jolis 5 og, [V A] 0z 8 15 el
595 2 lagtge [V o] g (tolejl aloye 5 oLl (o8
Dole o ped JB ez 4 4 B0 Ve S 4 o el 1 S
T Do 4 Ghge Sy oS nl el Al ye j0 isyS
Oy 4 OleSy e 93 45 b 00ls 15 (laa )3 adBs
ooge ielo YT Slojy alols G 5l ey 09y 0 ol
clot S g Lt e i b aids 0 Bow 4 aax e o
e b oled )0 (hge o a5 (Sloj aian osls 18 e
Wl oo Zolad s L o 4 (g0 Sl ¥ oalols o L oy
Jsb 53 el b oas o ey wo3t e b s Jlo 0
oo (55 gm 355 2 (b3l Sl (rm)so Jawgs (o3
Ah dlome plad o S Gialesl Jsb 50 5w oS
Il
(68, slacud bh 5l e cele bz g e
Oigdny plml ham g Wb st 89505 b Sl
Al byl cwlSgnn 4l g 7,5 jae il (B
Al il dee VB 50 e calS g 2L 5l 05 (o VO
Voo, s m Jee oYY Jels (pH=Y/E) e s
Ethylenediaminetetraacetic ) EDTA ,J Jyoksl...a
Oiped S8l sl Joloe e w05 (yigew (acid
+F Gloo o agBo Ve Do 4y 4e0 VWP ey Lol
cole 30 k3 Jow)  fedsyile ol 5 oile az o
&lp oV Blas sle coles jo .0 (LT sigma oS o
g B SlusST sl slm sl el o

A8 esliiul 9550 (5bslS mhaw g SUgenns aSTgm

AFeY Jle s oylad (YY 0y90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

ATAR)

O\)&w 9 ab\}&é ‘..!J.G

1 09,5 4 Cams Joline il p,5kS 5 0,5 ohas
P=/+YY) cenl ools lis

60 4

40 =

Open Arm Enlries (%)

20-

P

Jb (8956 4 9999 SIS My op slo A b sla I -F 13505

ko jlo cud g0

SIGT ool 05 sy " puGilao £ slezo Syl S yg0 4 jISg05
Tukey wisi 13057 3 651G il 15

IS P2/ V) Sy 05,5 b duglio s 13 izo IHsI*
(P=+/+11) 361 05,5 b duglio 3 315, sixo

09,5 0 LA el (5l ¥ logel 4 axgs L
pRIS rpS ke 00 Croloihew b sles 095 9 JoiUl
o ol S enF 4 Cemd | oline tals
2 Sk Voo Gules bl 098 (P<e/e 0 Y)
odls oylis Jgibl 09,8 a4 i 1) loline inlj8l o S6LS
(P=+/+1) &l

B0=

60 =

40

20+

#

sl 90 pamd jadle y piloduw b slad JT -1 g0

Wl £ g il

BT sl 0k oy " opsGilo £ slazo Syl Cyg0 4 13905
Tukey ouiv' U907 9 450G il g

IS (P</+)) S 0957 b duglio 53 3 Jxo I
=2/ 1) i1 03,5 b duylio 43 S5 iz

Levene (ygo;l opizod (P> 0) ois sanlice yog
e g ol oolaiwl og S il jly Ko DU, Sl
2 (B> 0) c8)5 )8 b )50 5 Wog,S i)l
ol)ly 5T Ly ogS eSile (e dglie ol
e g 0 plol Tukey oodss yge3l g a8,bSS
b a8, S L o /00 lagyge;l jo gyle
693k 0 e ey Dae pSile ) loges 4 axg b
ke B0 rjlaghen b les 09,5 5 Joibl 09,5 5o 5L
obad lobixe rals (]S 09,5 b annlin ;0 p,59lS &
eLs ol a8 el Jl s ol (P<e0)) el ol
pAS n oSk VO Gajleiden b jles 095 5o
Sl oaly QLM.) Jﬁ;la‘ 05; O S )‘\)Lu.o uua‘)ﬁ‘

(P<-/eeY)

open Arm Time (%)

b (595 90 s9a Oloj Do p oy slo A b slod -1 13905
e jlo Cud g0

jg/ﬁf.wloﬁ,lﬁmu) Voo £ slxo Sl il g0 4 I3505
Tukey (ouivi g0l 9 46,0G il sl5

M (P<+/++1) S5 09,5 b dwlio s J13 dizo IS/ *
(P<e/++1) 3T 03,5 b dulio s> 1S Sizo

S93L 4 99,9 Dlads slaxd (12 S5le oV logel 4 axgi b
UAS 05,8 4 o 1, Jloline zalS Joibl 05,5 o 5L

YO~ u.’)l.ogslwb)l.o.u 05; .(P=’/”V) Casl 00l QLW

AFeY Jle s oylad (YY 0y 9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e d U131 36 Ol asl 5 @S5l SNy oyl e SIS | ST ol 51 OF

150+

100+

'
<
1

SOD (% inhibition)

e T g oo T ol 0 2 (o Slo oo b oo S71-0 Sl905
0 ol gud 4l y0 _jlgoud

T sl 0k s " Gileo £ bt I 20" 3500 40 3305
Tukey wivi 99057 § 46,05 il s

IS (P <+/+0) ST 09,5 b duslio s 413 Sixo IS
(P=+/-F1) 531 03,5 b duylio 43 S13 Sixo

ol g 4l 53 55Ul gl (5 Sle (o) 2 5

00 leiskew g Jobl 09,8 & Jloges ulul 2 5k
JFS 09,5 a4 Cams | Jloline palS 0SS 5 05 s
o b et sloog, (P<e/+ + 1) cal ols ol
S 1) Jloline (al33) 0 S6lS™ 2 p S (e VO g Ve

P<e/e o)) wilools lis Joilil 09,8 4

I protein)

g

o

GSH (m,

4>t 50 (GSH) Osdbsls™ gl p opolohw b Jlad 1 =T Jlog0i
o ol g

UG FIOT sl 0k sy " gl £ slimo Sl Syge 4 13905
Tukey owisi g0l 9 4,5

O S im0 IS iP<e/+ 1) 5T 095 b duws lio 10 513 Jizo IS/ *
(P<e/+1) b1 09557 b duw o

olS gaam 4>l 0 VB o 5l codlad (e (w0 5o

g P<e/++V) Jsibil 09,5 ;0 F Jloges  wlel p a0

PRAS pop S 0 Gjlehes bl laog S

GRIS (P=+ 1+ Y) p S5LS 08 o Voo 5 (Pl V)

S 03,5 5 wlools s JAS 03 & S T, Jllins

L Jlolime mal38l 0, 56lS 0 005 (oo VO (ylo o b
(P=</e 2 N)ols lis Jeibl 09,8 ay Cund

300+
20014

1004

CAT (U / mg protein)

29 YU ot 5T Codled Ol 0 1 o33 sl i b slond ST y13505
Ho ol g 4ol

T sl ks sy " 3 Gilao £ lazo Syl 500 4 313900
Tukey (ouivi g0l 9 46,0G il sl5

IS (P</20) JyiiS™ 09 55 b dunlio y0 13 izo I/ *
=+/++A) ST 09,5 b dus lio 43 13 Sizo

3 bgemmoinnSTngw wpl clld Glie wyp o

Jbl 095 B Jloges elul e cwlSse 4l
2 pS ke 00 Gujlekens b jled 098 9 (P=+/- 0 Y)
Jr5sS 095 & Cai |y (P=2/1Y) Joliae 2alS p,55LS
2 eSSk N0 Goyleidin b jles 09,5 ilosls Las
ools plis Jgibil 09,5 4y Commas 1) Jloline (2al381 0 ,5'6LS

(P=+/-Y%) =l

AFeY Jle s oylad (YY 0y90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

OFY

O\)&w 9 ab\}&é ‘..!J.G

< oh,Ke2 g Herndndez ,ol> asllas sliul, o
sl Jobe (2Ul55 IROS zolaw o5 ()90 y3 45 2o
OlamS1 BT gk sl STL 09) 513 ool o o
b grals S aile gom Jole S0 Jdo 4 Jsho 5o
glanST oyl cpl ams F) Wilgs o guilanST o i
9 DNA lad asle Joho eyl a4 conl el wilgs o
sols ;ylis Ll Sen g Dominguez V)] 59 o sy
bl slals, sl s 6,5 alibls zals a5
S goie Byan 5l 36 Sae (Vs sloca] Glsiea;
ol QB 5 L gnen [VAD 058 0 a8 )8 a0
Sy s SFLD (Al p b b () See 5 Zhao allie
ol & Jobl oolie (om0 (385 18 Sl G (B9
5 Juassl p23 50 bgg)s Sy & Woew, Azl
bosiits ol Son J3ibl Span Jds @ culSyen
Iva]l Wil NORT 5 sy ounlice abasl> ad Jsiue
ST ale goasie olss Jods 4 onleie 0595
B emip 250 VS glail jo Sledlas 5 las]
35 oS il olse aS ools ol olallas el azb S
5 el caws 4 gl slaosls Lds [V0] sl Ll
T o e
ol o yle e Bpae Sl Sspie S sl )
053U s 5 VB GlsemssnnST g il
39)9 %2 yd e 5 Jobl 09,5 4 Connd e (slaog S
e s )0 5l sk 4 95,5 Slads o s 5 5k sk &

ol ooy ol Jailil 0g )5 a4 s

& =
.

Otlagshen Byan b ) p 4 ol aslllas o
5 G50l g alitls YN hhsl at g,k
oo callgmn 4l o silannSt ol Cizes
Ghlie o phol aler I caSn b wilsy Syl
o RS ol 5 aliblo 5 s Fol o Shae o5l i
Sl il o el odd UiE a5 glilaie g
S glaeadSo 5l (S el pdye] JSI Sl
wiloyio ol 535 50 (ras i @ S5l o] Lo
Lol el oS 5T mhaw 2alS § ROS o

5o ndllae ol 5l oawl Cavs 4 slasols Ldss wlul p
Glagil 4 09,9 Dleds olaxs malS @y az g5 b Joibil 09,5
ad slaybd; 5l slagil jo Hea> by Dae Rl g 5L
AiS Sl g Sl Sgpiee J 7S 09,5 4 S Syl
Lo s b asedd Ced )l Slilss 6,80k g aladl>
a5 ab aine gylel hdog elal 5 oas ol eolanl
Gl Al asis g pled Oya8 alS coge Jolil
Jsibl Gras 31 G a5 Cal ol ovnlie (e
ghw 5 VB 5 bsemmsnaSlpgn mpl colld
Ll 5o el aily 2olS CalS ged 4l 45 euilislS
Bllass] s JSI G poao 45 sl 0 i35 candllas (g
Vo a5 358 o0 jho Sl Culan jo s ¢ ras
Oelee Al 5 95l il g3 Jdo 4 YN
Gae o IS ob a [YF] il oo oole ol B pas 5 50
Sl alte Slys ep 4 e Sl (See SN pglae
IVV] sgs aas Jie Jlg; alos 5 5 lis oY

AFeY Jle s oylad (YY 0y 9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e d 6131 6 Ol sl 5 @S sl SN oyl e SIS | 5T 1 51 OFY

ol alauly 4 Yol ol oo a5 Wop o o] Sl
GrSol g il PLsl oggy tel 05 Jlapns| l
IYF] 098 o pomlis aenSTgs olyd 6l b oads <Ll

b Vst a5 ol ouds ools (las Lol adlae o
S5et wrse 355 eIl ol e @ e
Sl gpSol oS gals g (Sl sl
oy s Ul SgeeS s 4 s, S Jslbl G yae
5 Vs eeun @ G5 adlae nl (S esh
Joibl 512U el 5 STl Gds gl s
R e R L s
gy ool Slalas o opjledens (Sl ]
olalej] 3,50 mrf2 5 keap-l SLdliSws jowo (JsSUse
Dy5 1,8

gl GRIBIL b ol asllae gl (bl 5
SYBE B g0mss a5 (Jobo (19,0 laglaens] 51
ool G oy Sl Ssnp e (9SS
5 105wl 4l o Jgbl 5l oob gulas]
SilS s 393 SlapnST T ples alauly 4 Yo
ETCRJPONEIC PR I EERV RPN 2 FRCHN,CES IR SN
2 FE3 J:ge Sllllas 5 g a5l o yle e
Syl san|
19,98 9 S5

03gy byl cwlis IS goomiile aalibl 5l sisy meshy oyl

Obe sk B pan aSwisls las il Sen ¢ Thakare
Dygods pSohS o p e Yo g Ve 93 90 o
oS gw 1ol carge Jlge 59, YV lp (S
51 syl Gl 5 amallsogle £ oSy
sl o By lsensd SenSluge o sl
oS cnl Gk 5l a5 el eud e culSgn
s S pdl als s sl Sleys Jily Yoo
oo Yoo 390 31 Roghani [y-] Sl roje il g
dor slagtee s9; 2 ) bk £S5k 2 e
ghe  GRIBL A a5 oeed pwyp GeeS)l
2 5 salgopglle mhaw 2ol g jbgens apnSlysm
S5l same )b Sl gilanST oyl el Cole
I ] s
Obe i Sl s jelaie 4y (il IS ¢ Yaghmaei
lajgs 5l iuligme cwlidcdl St 5 650k 2
09 D32 4 nslacskew p5LST )5 (deelAe 5 A
Ol Aol g Woges ool ol e slo b jo Blas
abdl> g xSl RIP e bk &S o
5 Sahhinfar [¥¥] cuul 90 4 aaly @l 31 cpl g 098 00
s Ot kel o5 oS IS e
5 S OoeleaSTy ) 6rFsl b eS0T o
2 gy sl SUls shls esbsls ol Jooas
Slesl; 03,5 @ez by ol gelacnST il il
)35 o Sl Jshoo slie gla S5 p ool S,k 5 03]
4 g abibdls jo Oledbl (60a SUlg coge axs o
Uil e g Bahram Kalhori [Y¥] 595 - ao)T 5500k

o 9 bk 259l p e S o Ve 590 515 L

AFeY Jle s oylad (YY 0y90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

OFY

Q‘)&w 9 cb\}&é ‘..!J.G

References

[1] Kurniawan A, Abe K, Ohashi K, Nomura T, Akiyama

T. Reduction of mild-dehydrated, low-grade iron ore

glutamatergic synaptic transmission. Frontiers in

behavioral Neuroscience 2020; 13: 288.

by ethanol. Fuel Processing Technology 2018; 178: [8] Vetreno RP, Crews FT. Binge ethanol exposure during

156-65.
[2] Zorumski CF, Mennerick S, Izumi Y. Acute and
chronic effects of ethanol on learning-related synaptic

plasticity. Alcohol 2014; 48(1): 1-7.

adolescence leads to a persistent loss of neurogenesis
in the dorsal and ventral hippocampus that is
associated with impaired adult cognitive functioning.

Frontiers in Neuroscience 2015; 9: 35.

[3] Jeong JS, Jeon H, Ko KM, Chung B, Choi GW. [9] Ehlers CL, Liu W, Wills DN, Crews FT. Periadolescent

Production of anhydrous ethanol using various PSA
(Pressure Swing Adsorption) processes in pilot plant.
Renewable Energy 2012; 42: 41-5.

[4] Chopra K, Tiwari V. Alcoholic neuropathy: possible

ethanol vapor exposure persistently reduces measures
of hippocampal neurogenesis that are associated with
behavioral outcomes in adulthood. Neuroscience

2013; 244: 1-5.

mechanisms and future treatment possibilities. British [10] Taati M, Alirezaei M, Moshkatalsadat MH, Rasoulian

Journal of Clinical Pharmacology 2012; 73(3): 348-
62.

[5] Soleimani E, Goudarzi I, Abrari K, Lashkarbolouki T.
The combined effects of developmental lead and

ethanol exposure on hippocampus dependent spatial

B, Moghadasi M, Sheikhzadeh F, et al. Protective
effects of Ziziphus jujuba fruit extract against ethanol-
induced hippocampal oxidative stress and spatial
memory impairment in rats. Journal of Medicinal

Plants Research 2011; 5(6): 915-21.

learning and memory in rats: Role of oxidative stress. [11] Hernandez JA, Lopez-Sanchez RC, Rendon-Ramirez

Food and Chemical Toxicology 2016; 96: 263-72.
[6] Squeglia LM, Jacobus J, Tapert SF. The effect of

alcohol use on human adolescent brain structures and

A. Lipids and oxidative stress associated with ethanol-
induced neurological damage. Oxidative medicine and

Cellular Longevity 2016; 2016.

systems. Handbook of Clinical Neurology 2014; 125: [12] Patil S, Tawari S, Mundhada D, Nadeem S. Protective

501-10.
[7]1 Mira RG, Lira M, Tapia-Rojas C, Rebolledo DL,
Quintanilla RA, Cerpa W. Effect of alcohol on

hippocampal-dependent plasticity and behavior: role of

effect of berberine, an isoquinoline alkaloid
ameliorates ethanol-induced oxidative stress and
memory dysfunction in rats. Pharmacology

Biochemistry and Behavior 2015; 136: 13-20.

AFeY Jle s oylad (YY 0y 9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e I 6151 6 Ol sl 5,85l SNy oyl e SIS | 5T ol 51 OFF

[13] Kamal H, Tan GC, Ibrahim SF, Shaikh MF, Mohamed

IN, Mohamed RM, et al. Alcohol use disorder,
neurodegeneration, Alzheimer’s and Parkinson’s
disease:  Interplay between oxidative  stress,
neuroimmune response and excitotoxicity. Frontiers

in Cellular Neuroscience 2020; 14: 282.

[14] Younis N, Shaheen MA, Abdallah MH. Silymarin-

loaded Eudragit RS100 nanoparticles improved the
ability of silymarin to resolve hepatic fibrosis in bile
duct ligated rats. Biomedicine & Pharmacotherapy

2016; 81: 93-103.

[15] Jaggi AS, Singh N. Silymarin and its role in chronic

diseases. Drug Discovery from Mother Nature 2016:

25-44.

[16] Khazaei R, Seidavi A, Bouyeh M. A review on the

mechanisms of the effect of silymarin in milk thistle
(Silybum marianum) on some laboratory animals.

Veterinary Medicine and Science 2021; 2.

[17] Nikkhah S, Hafshejan RJ, Hajivar FG, Khashei K,

Afzali S. Effects of Silymarin on Blood Glucose
Concentration, Hepatic Histopathological Changes
and FOXA2 and FOXA3 Gene Expression in
Streptozotocin-Induced Diabetic Male Wistar Rats.

Genetics & Applications 2021; 5(2): 17-23.

[18] Safari H, Miladi Gorji H. Anxiety-like behavior

profile in morphine dependent rats exposed to acute
and chronic stress. Tehran University Medical Journal

2013; 70(11).

[19] Bonito-Oliva A, Pignatelli M, Spigolon G, Yoshitake

T, Seiler S, Longo F, et al. Cognitive impairment and
dentate gyrus synaptic dysfunction in experimental
parkinsonism. Biological Psychiatry 2014; 75(9): 701-

10.

[20] Antunes M, Biala G. The novel object recognition

memory: neurobiology, test procedure, and its
modifications. Cognitive Processing 2012; 13: 93-

110.

[21] Yang K, Broussard JI, Levine AT, Jenson D, Arenkiel

[22

—_—

BR, Dani JA. Dopamine receptor activity participates
in hippocampal synaptic plasticity associated with
novel object recognition. European Journal of
Neuroscience 2017; 45(1): 138-46.

Moghaddam AH, Zare M. Neuroprotective effect of
hesperetin and nano-hesperetin on recognition
memory impairment and the elevated oxygen stress in
rat model of Alzheimer’s disease. Biomedicine &

Pharmacotherapy 2018; 97: 1096-101.

[23] Goc Z, Szaroma W, Kapusta E, Dziubek K. Protective

effects of melatonin on the activity of SOD, CAT,
GSH-Px and GSH content in organs of mice after
administration of SNP. Chin J Physiol 2017; 60(1): 1-

10.

[24] Javed H, Nagoor Meeran MF, Azimullah S, Adem A,

Sadek B, Ojha SK. Plant extracts and phytochemicals
targeting a-synuclein aggregation in Parkinson's
disease models. Frontiers in Pharmacology 2019; 9:

1555.

AFeY Jle s oylad (YY 0y90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

Q‘)&w 9 cb\}&é ‘..!J.G

[25] Genet S, Kale RK, Baquer NZ. Alterations in

antioxidant enzymes and oxidative damage in
experimental diabetic rat tissues: effect of vanadate
and fenugreek Trigonella foenum graecum. Molecular

and Cellular Biochemistry 2002; 236: 7-12.

[26] Pervin Z, Stephen JM. Effect of alcohol on the central

nervous system to develop neurological disorder:
pathophysiological and lifestyle modulation can be
potential therapeutic options for alcohol-induced

neurotoxication. AIMS Neuroscience 2021; 8(3): 390.

[27] Kwok CL. Central Nervous System Neurotoxicity of

Chronic Alcohol Abuse. Asia Pac J Med Toxicol 2016;

2:70-1.

[28] Dominguez G, Belzung C, Pierard C, David V,

Henkous N, Decorte L, et al. Alcohol withdrawal
induces long-lasting spatial working memory
impairments:  relationship ~ with  changes in
corticosterone response in the prefrontal cortex.

Addiction Biology 2017; 22(4): 898-910.

[29] Zhao YN, Wang F, Fan YX, Ping GF, Yang JY, Wu

CF. Activated microglia are implicated in cognitive
deficits, neuronal death, and successful recovery
following intermittent ethanol exposure. Behavioural

Brain Research 2013; 236: 270-82.

[30] Thakare VN, Patil RR, Oswal RJ, Dhakane VD,

Aswar MK, Patel BM. Therapeutic potential of
silymarin in chronic unpredictable mild stress induced
depressive-like behavior in mice. Journal of

Psychopharmacology 2018; 32(2): 223-35.

[31] Roghani M. Role of estrogenic receptors and oxidative

stress on protective effect of aqueous extract of
Silybum marianum in hemi-parkinsonian rat. Trauma

Monthly 2011;2010: 207-12.

[32] Yaghmaei PA, Parivar KA, Darab M, Oryan SH,

Abbasi ES. The effect of silimarin on learning and
histological changes of hippocampal regions in male
offsprings of rat. Journal of Inflammatory Diseases

2010; 14(3): 24-30.

[33] Sahhinfar J, Zeraati H, Imani Hesary S, Masrorniya M,

Shojaei S. The effect of mint extract on the incidence
and severity of nausea and vomiting after cesarean
section under spinal anesthesia: A Randomized
Clinical Trial. Journal of Patient Safety & Quality

Improvement 2017; 5(1): 482-7.

[34] Bahram Kalhori P, Hajizade Moghaddam A, Zare M,

Sayrafi R. The effect of silymarin on memory and
learning disorders induced by TiO2 nanoparticles.

Daneshvar Medicine 2020; 25(5): 39-44.

AFeY Jle s oylad (YY 0y 9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.6.555
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.6.2.6
https://journal.rums.ac.ir/article-1-6851-en.html

[ Downloaded from journal .rums.ac.ir on 2025-12-02 ]

[ DOR: 20.1001.1.17353165.1402.22.6.2.6 ]

[ DOI: 10.61186/jrums.22.6.555 ]

e I 561 ) 0 Ol 5 @S 3l SNy o e SlenS| 5T Ol 51 055

Silymarin Antioxidant Effect on Ethanol-Induced Anxiety and Learning

Impairments in Rats: An Experimental Study

Maryam Gholizadeh!, Akbar Hajizadeh Moghaddam?, Farhad Valizadegan’, Sedigheh Khanjani Jelodar*
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Background and Objectives: Ethanol has shown strong neurodegenerative consequences in brain that are associated with
oxidative stress. The aim of this study was to investigate the effects of silymarin on oxidative stress, anxiety, and learning disorder
induced by ethanol in rats.

Materials and Methods: In this experimental study, 35 male Wistar rats with 200gr average weight were divided into five
groups. The control group and four groups that received 4 gr/kg ethanol for 14 days. Three treatment groups were treated with
doses of 50, 100, and 150 mg/kg silymarin for 14 days, respectively. Cognitive impairment and anxiety were assessed. The
average activity of catalase and superoxide dismutase enzymes and glutathione (GSH) level in the hippocampus were also
assessed. Data were analyzed using one-way analysis of variance (ANOVA) and Turkey’s post hoc test.

Results: Ethanol consumption significantly decreased the discrimination index (p<0.001), the percentage of open arm time
(%0OAT) (p<0.001), and the percentage of open arm entry (%OAE) (p=0.007) compared to the control group. Also, it reduced the
activity of antioxidants catalase (p<0.001), superoxide dismutase (p=0.002), and glutathione level (p<0.001) compared to the
control group, while silymarin consumption with dose 150 mg/kg significantly increased the discrimination index, OAE
(p=0.022), and OAT (p=0.023) compared to the ethanol group. Also, it increased antioxidant activity of catalase (p=0.008),
superoxide dismutase (p=0.030), and glutathione (p<0.001) compared to the ethanol group.

Conclusion: Silymarin may protect the hippocampus against behavioral disorder induced by ethanol consumption by increasing
the level of antioxidants.

Key words: Silymarin, Cognitive impairment, Oxidative stress, Anxiety, Hippocampus, Rat
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