[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

Journal of Shahid Sadoughi University of Medical Sciences O (Bgo st (S iy pole oKLl Jhdgfy oode alxo

NP S, A,
Vol. 24, No.7, Oct 2016 J,‘;{ﬁﬁ;ﬁb&?fﬁ,% WA y40 oV olast YF 0,90
' ¥
R
Pages: 527-537 Writ DYV-AYY :amio

39 Jg1 58 ooy 3 (b i LT g wiliwlgg ST Y (w9
o (0T3S § Ak )T S o5 S go

Y . Y LY
HAlo aobld ¢ dy jous (o ¢ (G235 duomw

oS

g oigh )15 35095 ( ST Dlriid )50 4 45 098 g0 4T (535 pe Slasl phuns WS 5] (Slacgane 4 ¢ o anads
b catien 095 JoralS 00ials slag)lo 5l (25,5 laysiliol 055 ga alb poisil 5 (35> — o Like b (imay JBé
A mon adllae cpl 5l Bus addS Sldllae jo bgstnl i sladshe Goye o0 5L g Qe Sljl & axg
S5 o (agSolS 3 allile] SzsS sla e )o o3l ol 5l 56 @ n eilislys 51

99 4 batge b plxil 0,5 VY0 (059 L NMRIE SIS Sos8 5 650w lagton Y7 55 2 (025 aslllas (nl iz b9
9,18 Pl L DMSO 055 285 )90 laddn Bd> (i Joo (0g253Us5 09,5 10 Wad el (0giSLS 5 ol 095
Ptz) Jgsl,5 ohoisy wms aiBo Yo g Blao 31 & jgo a0 VomOlKg 590 b oulbinls, sl (g9 00 «yleys o 05,5 4 (+/YCC)
(@besl) @oad g5,5 Glajoae Joil 3 ol G35l o 05 (Blao J51s ©yg0 ap Sliy ) (aled i 2l ,0 |, A mglkg
(P 1+ D)o el 5 43525 SPSS l3dle 3 SaS 4y (S'53 (903 5 a8yl Sy il ly 5T L baools s s

09,5 4 S (Wbil) mid £9,5 lejiae Jlocime Gl s (oogSOLS g il 05,5 p0 Guibiulysl o)l s
Slahge 4 S il £905 QLo 3 1) ()lo gine 1l od (ogiSolS sla g ()b 5l g w35 gl M1 DMSO
Lp<e/eV)xsels las Wl

o oSS Sl g 0jls (xids ad DI ilisly)eil (5 lo oS ye S 4 Beiod ol @l bl ng S A

Sy on g5 il

P Sog s 0095 lg e Jo3l 5 iy ias abial o uslinls o5 g o tsuuls slaojl

05«08 3>y ol 31T o85S g pole 2 3SES1S ¢ pulisd s j 29,5 2l guulis IS - )
05 <03 32y allwl ST 28315 )y pole 53S0 (puwlisd Cannay j 29,5 ) Skl —F
nheidarieh@yah00.Ccom : ;Suig xSl Gy ¢+ AV FFOAPY S 205805 £(U giammo 0 3iamns 35)
VWAB/F/VA 2o 3y Ea b 1PAE/) /PP 28l )b


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

oe J93 5 oy 31 oL gt aibiwl i binwlgyg3T 31 ooy OYA

Sl 9,95 o WLaST S0y 09 ge aiSle 5] -]
Sy g seb @ culans 4l o &S cul (125,
Bl g gl 0,5 JUb o ol (ol Joe 5 0580
(F) Cl SLbiglS Jo3 5l ale fensl g0 0355

S50k g abdle )3 a5 ceul jae 3blie 5l (S Gl
0)99 0 9 03y x50 oldd 5 (e (2L (Snya
OB g rizmen 0pboe LB lps (Sl
b omas oYlal alaly 4y Slolesl 55l )0 ot
Gre ety ;3 sVl @ alexjl ke alide sble
905 GRS (oS ILS ol LIS JIil 5 JlaSe
g W oS cullgme o Iy pmliw oSl
SRl wws e Gl 1 S 4 Jshe sy
V) QS o msSae 1y SlT cpl laygg il

@l zohe sl cem gre w slagl
At sl job 4oy (ol 5 358 00 (i Slapyge )90
ooy slagisml plewdly o gl o (25
W 59005] dgaeS el oals ol @l sleys Cod g4 ,a0
sladle gro a Miw G (e )3 Gartugied pga>
s e gl Gl b sgs a8 el mls b
oaims lid sdwie Oladzs g b 0,155 (A) Sl ol e
Sleyd Cod g 4 M o cwix sbac el als
iz Slaosays St 4 buee o wibie )b
5o Wilg oo 3 (6,500 bYo iz a sl oad ools s
3 Epo b slagyls 5t S sl S sway (pl
logis sl plowdly glaw (2alS o5y & (Jseys0 Slps
b oo a5 lagyls () el Lz ST 0l 550
a5 Wgbon e ST (g gl h Al 4 g, wix
s Glil et o 5 jbleg)T ol i Sl 4 Glsion
i slaalos JLals.culs o)Lal (g il 4 (g mgind
Sl o8 &S HheaslS sg)ls g Loy mupl e b
ol o (V) wisy oo gl |y Jlaia! ol el 59 5l
@ledly Glime il ST gy n pelite 4 gy

WAL o0 cpidd 0 los « o)l 9 S 0590

doddo

S5y olasl gl OS]l dlcgorms 4 50
IS5 35055 (ST Dlridd Ojg0 4 AT dgd o atiS
pegil 5 G52 e Lite b (s BB 5ud 5 onigd
Sham e gl PLS Giogs olom (nl 09 oLl
5ol e e o Suss g 99 00 Jled 4 (iR slaales
)z Ms o pludl 51 (S oo Cores

pole e (GVsb loys po3) g pe Gloys )3 ol 4SS
S 2l san ke; & Cusl oa b g)ls Wiz ply g
3 g ls boges aiS o wald i 1) lagyls sasie
Sbylas Lan 5 0150 aialgsl (ilr (25038 S2ly o tand
L yiihe Glog,ls s Cuz Slided o) cpl 5l ail o
S.g,ls s3> b yslbinl ol dalsl (lizes yaS il Ol )il
mil e abuly 4 45 0oy G55 JysedS osials
(HMG-C0A) T-3ils8 L )bslS Juto -¥ - Sy jan-Y
(V) Wgd oo S )0 JorndS o ol o LS99,

plo 4 Cas a5 cnl bapsbn] SluS 5 51 sbinlgg, o5
2ol g oS (Gl Blee sl eslals cnl (sl
Pl ol sy sl Lag)lo 5l s onl el (g2t
59, sl hybgls Jue - — Sy o ¥
o) gl G285 JgydS adgs po @l ool wpS
gyl plo 5 Joinds 1als cuz opliulyg,sil aiS s
sl el S, iz 0edioe ne )%
(1) soo 0 a5 1) (B9 e

Sl glogs Ol sl b ek Dyge @ ol
Ol 3l &S s A Wb pldlas o Shee
S b laS e e Sl slap; ole (St
Il oetsmgesr 0 Slee loe b lagslivlgg,gl
w5l Wlg e Yl a5 ond jenel sslacuST oyl
(F) Al assls _oniis

Sl 1y oy ST oy lagslinl s
4 S0 G5 bt Sy a2k (0) wid e
5 GlsT S s Jd s el o,

O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

I

OlKeR 9 (53 38 Ao

Yo af Wog wbaiise Jels DMSO JuS 05,5 ¥
M>) DMSO A+ mgkg) PTZ ;I & aids
il Slao J31o Syge a1y (/0 MY/KG) (cpibioly g
50,5

ol :oilily)gil (gl eariSzdl e S o098 ¥
«(A+ m/KGPTZ ;I L3 aaids Yo a5 wog ol ige
o Spge a1y Ve mlkg e b oplils,sT gyl
s S il s Sl

ol (sagiS IS 095 (o

8 s lagige Jelb ipesalS SRS g
(A MYIKPIPTZ oousS il jo Ld g wivgs ouls s0giS0lisS
BERATY)

B s Jolis DMSO oSl s sogiSolis 09,5 0
Mg/kg) PTZ 31 L8 aa 8o ¥ g 2og ool s05:S0LS aS o9
Sogo |y (10 MYKY) ((yslinly g5 JH>)DMSO (A
A0, Edl e Slhs s

iomlinlsy sl (g9 ls eaiiS Bl 0 egiSOLS 09,5 F
Yoo g Qog odl oe0gSolS a5 sg ologe  Jeli
590 b owlinly, gl gyls «(As mO/kgPTZ 5 LS aisds
A90,S 2dl e Blas 3o Shge 4, (YY) Ve mo/kg

s sl

599 b PTZ) Joil5 ooy s9)ls s Ul e
oS ByF bohee 4 (Plae JE &0 4 Ar molkg
Cob (Wbl mias g9,d ployoss PTZ o35 5
IRV Y

Weosls ol g 4y 525 5,

3509 SPSS l38le 5 5l eolaul b sswl s 4y slaools
Wby by Jel g ams bl iy, g Y
IR delo 5 iz 0y50 (S5 JoSe (3051 5 (ANOVA)
i o P<e/e 0 SVl den o lo cre e g a8 S
g a8 5 &g EXCEl 581 05 b oyloged e, ol a8 S
o il jlre Bl it & jgo 4y 1 Sile O ygo 4 b logad
A ools ioled (MeantSEM)

WAL o0 cpidd 0 los « o)l 9 S 0590

2 ol sil gl Sl (e po DDz 5o 50 a3,
Szes slaghye 0 Jolm obin 5l AL g
el 4855 a0 3550 0d pogiSoLS 5 alKtyle)]

I G9)

2lKislesl llg>

3155 &l 5 g e sue Y7 51 GalesT cal plowl g
TS o5k gl 5l S YO _ Y (559 009920 L NMRI
L o8 ol ol ol olfails ails o> 10 g ool ags
Sad 5 S sl el VY 5 (Sl el 1Y Ll
Ogeb (ool o) (S5 sl 5 o OF (5SS e 50
5 90,5 el YYEY w0 Lo g i35 )18 o] JLasl o
)l 5l exSelr caz 4 Glesl g9, 5l aie S
00,5 Jaie 5)l8, Ul 4 Lo b Bl g (o il (50
boadlls pl o w5 aald bl el bls ol s
oads 0T alaslesl cllys (5,045 slas fustiul cule,
5 Soigdpd OLal plaa 6)0eS Lulpd 1) el
Slxg pgl ol 5 o)l (Buiex » patie Sl
Q) s5le oo pasrin |y Sluil 5 cale

Sllges (gaues S

ol el sl sl )55 s (ol go5 5l asllhae ()l
5 YY0 0 b agm Shge pe YP Sl (ales]
65 lagige Dae oisn (nl D ;0 0iS oo 00l
Slaghge WS (o0 Bpae dilig; job 4 ]y (2lae Slse g
@ 2P 0g S F 0 500,58 bl Bolai 5k 4l (550
ol anlllas ol alovl Cgz (N=F) s ool )3 115 7
@l <S8 5L PTZ L silys ol s osbinls g1
2 Gy S owilislg,eT (so,ls s 5 aps Novartis
odle Jboy 58 &5 Sux PTZ 5 0b J> DMSO P>
e 2 599 ke Gell gl Gy Ol 5 o0s S
29 PS5k e Sl (59

o _sagiS oliS og,S (Ll

Lid a5 Wog ol iee Julis c(control) J,uS og,5 N
Ao (A mglkg) PTZ sous il o

O3 (P9 vl Sloyod = Sbloge Wlous g (Sbj pole ol LIS alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

v J93l A oty 3 (L g aibiw] i Liwlg 59T 51 (amy o OY ¢

oanSadl e eals  egiSolS (oS oS
ogSolS) 0> Sy 4 e DMSO (/0 mglkg)

2y Gl g Gl (A mglkg) PTZ ocauscdl o

sleige

oelinly, il Ll «AA p</o)) wisls las muas aibesl

eSOl

Gl s0ls ylid ) (6,0 e (2alS miss ailiw] )0 DMSO

oaSedl o mg/Kg

(*p<-/+ V)

alisl
>

© oA * % %

oauS il Wl laise o S ol lis @l

30 (PTZ sassedl,o Lid) [0S 04,5 ¢ DMSO (0.3cc)
Oiliwlg, il Lol 0,05 g2y (50 cime Diglas s asliwl
» gl sime S8 DMSO 05,5 4 cows V- mg/kg
slise CFF p<e/eo)) dmo e gl mis aslw]
Gl S5 098 a4 Cand jled g ol (pegiS IS
(P e)) Wsle plas miis aslew| © eyl g

AA

+ + T

A#
'l\
t f _
. Y. -
32
N
Jrss o 8
S glgan

9,10

T T 1
oFSIS Yy Yk 82 (oIS +g)ld
(o5 OLS+ gilgas

00t oogiSoliS 5 il alSisles] SzoS (glaSge o gitd il p uilinls,gsl 1) loged

aio) cpl 50wl mis ws Sl il gyls ol el
b oloys Y10 Jlo y oSan 5 o5t lelllas olul
bl Gl g ez g JB sk 4 (ibisly, sl )l
@ L oS Cul ool S po 5 Sg il 9 SRl g s
OF) el il o anlllas ol 51 Lol

2 oetlyygl Go)ls (owyn jshite 4 hagh cnl je
PEnlT Sz lagise 5l 3 gris abl
oo ol Slallae ol 2 oolitul odd sagiSoliS
laais 0,5 5 Feeq Jlo o o) San 5 Talebi g
Ol el el lagyig,al Lol a5 ((oegiSoLS)
sdel Cowd & gl b 380 a5 (VF) 040 o (s Do
Sl Badzs ol o

Bk 3l yn gl e (63 b (g i 0 ,Sles

9 &g ST 45 39 oo ] 59,01 (g (slooss S

WAL o0 cpidd 0 los « o)l 9 S 0590

sl Pl bl eas el 5 Wl 5 sleise
i dm cel o 9V omO/KY yslislg,gsT b g (DMSO)
il She b Sy 4 ) Aemglkg PTZ) Jojl s
i goyt plyose PTZ )5 5l (o alal®dl oS
Slre Gl ot 1 Sle oaias lis b loges 8,5 e (ailewl)
2l oo (MeantSEM) o st

PTZ § DMSO ouiSily s plls 09,5 dulise *

PTZ ousS il o agiSolS 05,5 L anolin A

capitalized oS il jo WJlw 09,5 b duslin o+

PTZ 3 DMSO ouiiS el s sogiSolF o585 dnylic =

S A mglkg 599 50 PTZ oowl cows a4 s Lol 5
Oeilslyysil goyls 5 ogel giis sbml gyem o
wls oli8l o0giSolS 5 e sloeg,S jo |, miis asbiwl

O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

B oY)

OlKeR 9 (53 38 Ao

ole, wllsT s aS Wleols las Slallas
s el Lyl alor S chlie (cla ol
a5 Lo @by s oeebed (egare (melin
L cllisls Sl Wl oo bl SG s az ST 0000
=B gle 1iSTy 0 oniiS s R a5 aes ol
el NO ays wads ialsal a5 cctls azgs b Ll )l
0, Sles pizmed 0gd oo NMDA (sloons .5 o, Sloe lee
Oegiare 5 GABA ley 55) » bS] Koy 4l
il 5 s 50 WlaST Sy A e 3l cou wigi e
V) 0,5 18 lalausT ol

s Moazzami olidos guls wlel 5 g pgas (pl
OnF e plie 4 BT S VAT Jlo o ol Ses
503,5 Joo 35 0 Slacl )5 (uae osias JUIL 5yl
(V) a5 o Jlosl 1) 055 it > Sl31 3 b ol 5

oiliwlg,gl oyl il o lapuasilSe alex
Sladlas s olul 5 aiwey ol H0 (YY) Sl NO s
b pdy g Yoo Jlw o oLSes 5 Lia0 Lwg aS
e RLaST SG s 05 ol ORI zge eilisl ger
5 10 ls wlol p fizen (YY) 09300 (Bge 3o0 )3
P el el by, gl Yoy Jlo o oS
Glodld 5 5LaS o) e Gk 5l ki Soys als]
(YY) o5 o0 AKT

e 50 ke Sl L s ans] sleagl 51 (S L
Yok S i)l Slapanile jo STl ) lasbiny
Ero Do Ll Gl aemy Glge 4 &S col
LL3,1 5ol (adu SO5,ILE slagyg g -l sadassbis
(VF) o0 oo JSid jae ;28 g cwlSgun 0 1) (Jg)98 (e
oealS 1) LS clale a5 slagls wilosls las saxie Slallas
5o s Eel wiled co dgdus | L slooss 5 L g oolo
S Jlo s s e calSiulej] Sllses calize slowsS
songe |y L JUEl L 5 0ol Laaliil 1) LS olsee 45 olaglo

(YD) axdlbga (2xnis 0d 1 (1l anido oo

WAL o0 cpidd 0 los « o)l 9 S 0590

Sl el Ylaas! lacss,nl oyl jie o bl SLlS
2lo p b b Joke glid it o Shoe b oy il
2B ok (G950 asill oSy Koo b plas laons S
€ ogd 4 Jolw slacled w.».laa 2550 «Dlawd gio (ﬁﬁsﬂ
olidxy mls Sk 51 .(00) anle e o g
Col asle glas bl Y- of Jl b ol Kas 5 Vignes
Sl gy sl g ginel LS sloows 115 (55, 2 Slois
SIS e sl gl s baglosys alis
Slaigys 0 gl lagge,ee  (Sdple wlitie
695 330 b woog (Jigeyen Cullad a3 oS W ls 352y (e
U"‘ J...J‘so JLQ.C‘ S LS)LQ"’ u‘)..!l ‘511.....& 6[.&0&))5
0di,S 4 Jlasl g,k 5loaasls sl elll A sliiie
s bomibogin b alin G'JIJSI Aol a&;ywilﬁlf
(OF) 6,138 o b s b &y

Jlo 0 a8 5,50 Sl s 3l 5 ais; ol e
WCdpdy Dyso oL Kes o Schauwecker lawg (Y- -9
2 (el ) getins slcdsbie 51 S nss
g J.:Le e SSARR g_:|).:| L: 0l ‘5,09,5&5 C;Lm’_':)
Le l@u)j).\j ST FVAIIN W) A_")J‘ u‘yu;o u.").wLu ‘w‘ o‘).o.ab
s yily g8 Glacudplio o Slas 4y 1) (g iniind o gas
oot lid oS b L AT ol cad sl
).».c LQLQ)M )| ;A &.1 .\_uw‘ &_i:fyj.».m" Lolf LQLQO..\J).».?
V) S5l gt i igions | s Sl o o

cblug ;o oberd mibe S e 4 WLST SO s
o (g el iy Glaptuns 51 (S ply JEdl
0 TRt S g | PR B RV V] IRSRCL N
5 00ls Gl ol adss syl =1 098 o0 058 g s
Sl 9595 Gl S ga Camiles T adg 51 dg i =l
Gl sl Sl alauly olgie 4 kil Jy lditee o8
Ll o o0 wleST S el oS oo il sl ¢ mas
(\/\) Gl 00 uﬁla @MLJ&QJA@ALW\)M

O3 (P9 vl Sloyod = Sbloge Wlous g (Sbj pole ol LIS alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

oe J93 5 oy 31 oG gt aibiuwl i Liwlgyg5T 1 ooy OYY

L;o u‘)lio.(b 9 Dlng JY LJL”) o (\‘*) 09.».0‘5& 6)"""
0955 Jab 3o 5l ilialy T o 050 ol 355 lallas
9,9 5l g ool SlabielS rals coww PISK/ AKT e
(V) 05 oo clailons (5,28

5SS daad gamlonnSTy g o3l Gla JIGol, il
ILRTIT R Q] Jis a5 Slsys (ol slepesilse
5 id ol cel a5 el Shdlhusl sbnl g grac
el 93 U5emnSTolSo (ol Jld rizren 09800 Lo
4 s el cpl a5 005 6 o1 sl JGol, w5l
50 o Su5LE slaggys smisnm! g sl oyl
95 31 L Solen STt axdley s 4 SLligls amss
cely anlp ol 5wl Gl Sl SIS slacy,s
5 S0P Seb g bogys o Supl Sbbsls Gl Al
(YY) 00 5 o guidd Dol Giulidl 4y oo L..iLQA

oy o)Ken g Greig lwg a5 ool Sldlas o
L oo olisS yloyo aS suuds ools ylid «d iy Sjgo Yo V)
3 8kes 350t 5 523laenST oyl (22T s 3l 551
2 oeed (YY) 05l (B alo)l @ D b
Sebl ol)es o Inamoto Y-V - Jls o 6,50 iegh

Jl yo o,a 5 Paz Scribano wldllas pgas (ol jo
30 90 o oslialg el 5l eolanwl a5 sl sols las Yo
@ Ylaas! 51 ul aS oad s 5T Slald Seage g sl
55 STl So lsie @ oilinly)pil (g slaaidly
Voiol wlodon oo o Soiolom  Slopiaw o
3 lannST ol wn T3 s ol 51 wilgi e (peibinsly o5
b ST Gla G, salawlgay sas sll slacaw]
S3dise O Sgatp s § 00,5 (65 gl it

il sl J515 S sloygy il gits Jobo o
Oike 4wl ol Jobo )15 S clile 1S

WAL o0 cpidd 0 los « o)l 9 S 0590

SRl by Jsho 515 a5 IS 55,5 Ghalidl ook 51 LS
DS Sop s el g laogs slad Jewly
Jolis LS 058 5 spdle LIS JUIS LB 0ns 5 WoSLaS
idlee b Olgio)b g g bogrn slp (aleeni S
Obe Sk gley oad ol slag)ls lawgs laows 15l Sy
Sl ) (s 0w 4 Jlasl 5l sb) LIS e Ul
J..;L, LE Sl agass g oodle baalygig b 5l san s
anle e i 1) LS 3l g axsls IS sla LSy peiiis
5 oSS b SdlsSleb b a4 LB gk SIS
(YF) 00,5 oo s sl § S o &y

31 owibslgenws YVY Jlo o Kesim oldlas ol 5
33t o LS al38l 5 SLbglS (il Jlab el 3y b
L owlinlg,sT YV Y Jlo o o, Kea 5 Sabogal <lallas
Slp g alil geac cdatbre IS LS cldld ol
(YA) Csl dute cmae OS5l (6,5 6l

A 5o 9 Sl Sllisls slo fygy8 50 v 5l Gl Zodlad
@ e hlow ;5 uelSgm 5o (Jobw )5 Slbigls 2l
(Medial temporal lobe epilepsy = MTLE) Jl,5005 <o) & o
55 ateal L3 Gllbigl 5 00,5 o (s ale> 4 mie
aile SLbgls slo i, a5 Sloy 03,5 oo Sb Jsene o>
e b aiss e ojlx! willé ey AMPA 5 NMDA
JHo 4 Ca g poza b Jokw o)y +CA2 g0 sL;
dojlrlsind abor Jl wiSe b 1y el iz Jsho
oo 3l cpl a5 0gi calpain alex 5l Lol da;ledS g5g0i]
o NMDA 9 &5k 51 Ca 3959 (rizren waiila oo
5 ROS oJg 4 oole (pl 0,5 oo caspased .o Jld

5 ol Ke 5 Vandresen-Filho wliass zols bl 5
(JoymelS 3t Jlao ol ilinly il ggyls ¥ VY L

O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

oYY

OlKeR 9 (53 38 Ao

LA Y5l o 055 Sligios b ol Ses 5 DUNN
T-)lo 0 a5 slo )51 Jlon sk 5l bapsbinl a5 s S
sy 5 Thl lasho LS5 wle STAT-4 et
ol Jo e 0 S oo Sl iy slecrlnle
5 STAT6 (s pais (sl gl sl b oo
a5 5 T2 laJshe LS55 sty wompe GTATSS
ChOW (gla sy (F1) 0,5 o leitliss slaplSyile
O plsnle pl mdaw als sauas las 55 V- Jls o
i) 355 s lart slodise 55 gl s s
O 4 axg boglgiee ggemmeys (FY) Canl ooy
9tz o 1) ol R Dl Cad mals o ity
Dged dezrgi (Gloyd 09,8 ;o @il
Gl pezs ol lis adlae pl o L sleaisl
Gl s 0nd (e lapeilSe Gayb 5l by il
ol 00,8 oo (oogiSolS g ol (loog,S o ity aibi]
Uy g5y » ohalesl oal &5 el Jbl 4y sl vszg
Sl b o JulS ks 5 el o ol alSt ]

Ailos 5 3ds b slaialej] aiesls

References:

Dgd g0 somndS Sl JUIS ol ais coge ms Ko
Slodas | an > pendS Jolo JSls bl als
oobol 5 (VF) canl alils miid (59, 2 5 ke DI e Slg>
Jlo o o Kea g Bosel Lwg soel caws @ slaazsl
51y 055 Sl stinly, sl Al Lylys o Y -0
V) a5 o Jlael sl J515 S s 0l5 5, 1o

2 Algie &5 Cul ppe Sofglon anlp S ol
oo Oyl 4 bl adly plies S8 gre Cdya
45 09h o0 ol (gualS alanly Gl o (oo 50 DX
s Jloiol 5 0 e 4y 3586 ol el 093 a5 4y 0
(YA) a0 Siulidl

et Slgr 45 el o o0l oLt Slalllas alal, oyl 4o
sdobe » SeuS 55,8 SISl 4 e laenplgule >
s 0 (V) 0gd oo il sl el 5 0ul gac
Sy o )Kan g Foresti lawgs YeVo Jlo o a5 ali
S 1L-6 TNF-a adsi Lial3él 45 wi Sl 668 ol b
WD G515 Il g e sbml JLs 4 5 ol e oIL-1B
5 &ro ) (HL ES o S 5 a3k 50 LLS I cnl by
ok 145 e ) 4 s 3325 (5 el Julse) el
() aub oo Ll Lo cplS gl adgs it JLdo &

1- Jain S. The role of epilepsy management guidelines in a developing country. Neurology Asia. 2011;

16(1): 57-8.

2- Berg AT, Testa FM, Levy SR. Complete remission in nonsyndromic childhood-onset epilepsy. Ann Neurol

2011; 70(40): 566-73.

3- Jackson GD. Classification of the epilepsias2011. Epilepsia 2011; 52(6): 1203-4.

4- Arboix A, Garcia-Eroles L, Oliveres M, Targa C, Balcells M, Massons J. Pretreatment with statins improves

early outcome in patients with first-ever ischaemic stroke: a pleiotropic effect of statins or a beneficial effect of

hypercholesterolemia? BMC Neurol. 2010; 10(1): 47.

5- An SG, Sohn YT. Crystal forms of atorvastatin. Arch Pharmac Res 2009; 32(6): 933-6.

WAL o0 cpidd 0 los « o)l 9 S 0590

O3 (P9 vl Sloyod = Sbloge Wlous g (Sbj pole ol LIS alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

voe J93 0 oy 31 U gt aibiuwl i biwlgyg5T 1 omy g OY'F

6- Yan-Wang A, HeChang A, JunZou BC, XinJin B, Zhongquan QI. The effect of atorvastatin on m-RNA levels
of inflammatorygenes expressionin human peripheral blood lymphocytes by DNA microarray. Biomed
Pharmacother. 2011 Mar; 65(2): 118-22.

7- Qiuting D, Yuejin Y, Lei S, Haiyan Q, Zhimin X. Atorvastatin prevents mesenchymal stem cells from hypoxia
and serum-free injury through activating amp-activated protein kinase. Int J Cardiol. 2011; 153(3): 306-11.

8- Rorowski A, Walsh K. Statin therapy and angiogenesis. Curr Opin Lipidol 2003; 14(6): 599-603.

9- Moazzami K, Emamzadeh Fard S, Shabani M. Anticonvulsive effect of atorvastatin on pentylenetetrazole
induced seizures in mice: the role of nitric oxide pathway. Fundament Clinic Pharmacol 2013; 27(4): 387-92.
10- Guix FX, Uribesalgo I, Coma M, Mufioz FJ. The physiology and pathophysiology of nitric oxide in the brain.

Progress Neurobiol 2005; 76(2): 126-52.

11- Zhao Z, Taylor WD, Styner M, Steffens DC, Krishnan KR, MacFall JR. Hippocampus shape analysis and
late-life depression. PLoS One 2008; 3(3): e1837

12- Edinger KL, Frye CA. Testosterones antianxiety and analgesic effect may be due in part to actions of its
Sa-reduced metabolites in the hippocampus. Psycho neuroendocrino-logy 2005, 30(5): 418-30.

13- Talebi A, Naghdi N, Sepehri H, Rezayof A. The role of estrogen receptors on spatial learning and memory in
CA1 region of adult male rat hippocampus. Iran J Pharm Res 2009; 9(2): 183-91.

14- Balcombe JP. Laboratory environment and rodents’ behavioral needs: a review. Lab Animals 2006; 40:
217-35.

15- Zheng Dongdan, Qing Liang, FanFang Zeng, Zhuocheng Mai, Anping Cai, Ruofeng Qiu, et al.
Atorvastatin protects endothelium by decreasing asymmetric dimethylarginine in dyslipidemia rats. Lipids Health
Dis 2015; 14(1): 1.

16- Khoshnoud MJ, Tanideh N, Namdarian S. Anticonvulsant activity of atorvastatin against seizure induced by
pentylenetetrazole and maximal electroshock in mice. Trend Pharmaceutic Sci 2015; 1(1): 44-7.

17- Sadeghian F, Raei M, Amiri M. Persistent Neck and Shoulder Pains among ComputerOffice Workers: A
Longitudinal Study. Arch Hyg Sci 2012; 1(2): 33-40.

18- Lesani A, Javadi-Paydar M, Khodadad TK, Asghari-Roodsari A, Shirkhodaei M, Norouzi A, Dehpour
AR. Involvement of the nitric oxide pathway in the anticonvulsant effect of tramadol on pentylenetetrazole-
induced seizures in mice. Epilepsy Behav 2010; 19(3): 290-5.

19- Hosseini M, Ghasemzadeh Rahbardar M, Sadeghnia HR and Rakhshandeh H. Effects of different extracts
of Rosa damascena on pentylenetetrazol-induced seizures in mice. Zhong Xi Yi Jie He Xue Bao=J Chinese
Integra Med 2011; 9(10): 1118-24.

20- Moazzami K, Emamzadeh Fard S, Shabani M. Anticonvulsive effect of atorvastatin on pentylenetetrazole-

induced seizures in mice: the role of nitric oxide pathway. Fundam Clin Pharmacol 2013; 27(4): 387-92.

WAL o0 cpidd 0 los « o)l 9 S 0590 O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

OY O Ol 9 53 35 Ao

21- Rorowski A, Walsh K. Statin therapy and angiogenesis. Curr Opin Lipidol 2003; 14(6): 599-603.

22- Liao JK, Laufs U. Pleiotropic effects of statins. Annu Rev Pharmacol Toxicol 2005; 45: 89-118.

23- Ito D, Ito O, Mori, Muroya, Cao PY, Takashima K, et al. Atorvastatin upregulates nitric oxide synthases
with Rho-kinase inhibition and Akt activation in the kidney of spontaneously hypertensive rats. J Hyperten 2013;
28(11): 2278-88.

24- Hiremath GK, Kotagal P, Bingaman W, Hovinga C, Wyllie E, Morris H, Nelson D. Risk factors for
carbamazepine elevation and toxicity following epilepsy surgery. Seizure 2005; 14(5): 312-7.

25- Goldberg AH, Gibaldi M, Kanig JL. Increasing dissolution rates and gastrointestinal absorption of drugs via
solid solutions and eutectic mixtures 11: Experimental evaluation of a eutectic mixture: Urea-acetaminophen
system. working versions of the water maze. Physiol Behav 2008; 93(3): 622-7

26- Shahraki A, Stone TW. Interactions between adenosine and metabotropic glutamate receptors in the rat
hippocampal slice. Br J Pharmacol 2003; 138: 1059-68.

27- Kesim Murat, Esin Yulug, Mine Kadioglu, llknur Erkoseoglu, Duygun Altintas Aykan. The effect of
Simvastatin on Picrotoxin-induced seizure in mice. J Pak Med Assoc. 2012 ;62: 1187-91.

28- Sabogal AM, Arango CA, Cardona GP, Céspedes AE. Atorvastatin protects GABAergic and dopaminergic
neurons in the nigrostriatal system in an experimental rat model of transient focal cerebral ischemia. Biomédica
2014 ;34(2): 207-17.

29- Ebrahimi A, Schluesener H. Natural polyphenols against neurodegenerative disorders: potentials and pitfalls.
Age Res Rev 2012; 11(2): 329-45.

30- Vandresen-Filho S, Martins WC, Bertoldo DB, Mancini G, Herculano BA, de Bem AF, Tasca CI.
Atorvastatin prevents cell damage via modulation of oxidative stress, glutamate uptake and glutamine synthetase
activity in hippocampal slices subjected to oxygen/glucose deprivation. Neurochem Int 2013; 62(7): 948-55.

31- DING Q, DONG Y, JIN Y, SUI HJ. The mechanisms of neuroprotective effect of atorvastatin on glutamate-
induced neurotoxicity in cultured cortical neurons of rats. J Chinese Pharmacol Bulletin 2010; 12: 025.

32- Cardenas-Rodriguez N, Huerta-Gertrudis B, Rivera-Espinosa L, Montesinos-Correa H, Bandala C,
Carmona-Aparicio L, et al. Role of oxidative stress in refractory epilepsy: evidence in patients and experimental
models. Int J Molecul Sci 2013; 14(1): 1455-76.

33- Chuang YC. Mitochondrial dysfunction and oxidative stress in seizure-induced neuronal cell death. Acta
Neurol Taiwan 2010; 19(1): 3-15.

39- Greig D, Alcaino H, Castro PF, Garcia L, Verdejo HE, Navarro M, et al. xanthine— oxidase inhibitors and
statins in shronic heart failure: effects on vascular parameters. J Heart Lung Transplant 2011; 30(4): 408-13.

34- Lefer DJ, Scalia R, Jones SP, Sharp BR, Hoffmeyer MR, Farvid AR, et al. HMG-CoA reductase inhibition

protects the diabetic myocardium from ischemia-reperfusion injury. FASEB J 2001; 15: 1454-6.

WAL o0 cpidd 0 los « o)l 9 S 0590 O3 (P9 vl Sloyod = Sbloge Wlous g (Sbj pole ol LIS alxo


http://www.ncbi.nlm.nih.gov/pubmed/23500607
https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

oe J93 0 oy 31 U gt aibinw] i biwlgy 5T 1 oy g OYF

35- Inamoto S, Yoshioka T, Yamashita C, Miyamura M, Mori T, Ukimura A, et al. Pitavastatin reduces
oxidative stress and attenuates intermittent hypoxia-induced left ventricular remodeling in lean mice. Hypertens
Res 2010; 33(6): 579-86.

36- Scribano MD, Baez MD, Florencia B, Taran MD, Franco S, Balceda AG, et al. Effects of Atorvastatin on
Oxidative Stress Biomarkers and Mitochondrial Morphofunctionality in Hyperfibrinogenemia-Induced
Atherogenesis. Adv Med 2014 23; 2014.

37- Kulak WW, Sobaniec K, Wojtal, S Czucwar . Calcium modolation in epilepsy. Pol J Pharmacol 2004;
56(1): 29-41.

38- Bosel J, Gandor F, Harms C, Synowitz M, Harms U, Djoufack PC. Neuroprotective effects of atorvastatin
against glutamate- induced excitotoxicity in primary cortical neurones. J Neurochem 2005; 92(6): 1386-98.

39- Shimada T, Takemiya T, Sugiura H, Yamagata K. Role of inflammatory mediators in the pathogenesis of
epilepsy. Mediators Inflamma 2014; 2014.

40- Balosso S, Maroso M, Sanchez-Alavez M, Ravizza T, Frasca A, Bartfai T, et al. A novel non-
transcriptional pathway mediates the proconvulsive effects of interleukin-1beta. Brain 2008; 131(Pt 12):
3256-65.

41- Lehtimaki KA, Keranen T, Huhtala H, Hurme M, Ollikainen J, Honkaniemi J, et al. Regulation of IL-6
system in cerebrospinal fluid and serum compartments by seizures: the effect of seizure type and duration. J
Neuroimmunol 2004; 152(1-2): 121-5.

42- Foresti ML, Arisi GM, Shapiro LA. Role of glia in epilepsy-associated neuropathology, neuroinflammation
and neurogenesis. Brain Res Rev 2010; 66(1-2): 115-22.

43- Dunn SE, Youssef S, Goldstein MJ, Prod'homme T, Weber MS, Zamvil SS, et al. Isoprenoids determine
Th1/Th2 fate in pathogenic T cells, providing a mechanism of modulation of autoimmunity by atorvastatin. J
Exp Med 2006; 203(2): 401-12.

44- Chow SC. Immunomodulation by statins: mechanisms and potential impact on autoimmune diseases. Arch
Immunol Ther Exp (Warsz) 2009; 57(4): 243-51.

45- Saraiva M, O'Garra A. The regulation of IL-10 production by immune cells. Nat Rev Immunol 2010;
10(3): 170-81.

46- Sun AY, Wang Q, Simonyi A, Sun GY. Botanical phenolics and brain health. Neuromolecular Med 2008;
10(4): 259-74.

47- Miles C, Green R, Hines M. Estrogen treatment effects on cognition, memory and mood in male-to-female
transsexuals. Hormones Behav 2006; 50(5): 708-17.

48- Vignes M, Maurice T, Lanté F, Nedjar M, Thethi K, Guiramand J, Récasens M. Anxiolytic properties of
green tea polyphenol (—)-epigallocatechin gallate (EGCG). Brain Res 2006; 1110(1): 102-15.

WAL o0 cpidd 0 los « o)l 9 S 0590 O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3565-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

oYY Ol 9 53 35 Ao

Effect of Atorvastatin on Pentylenetetrazol-Induced
Threshold Seizures in Gonadectomized Male Mice

Sumayeh Azizi (MSc)l, Nasrin Heydarieh (PhD)*z, Fatemeh Jmalu (PhD)3

123 Department of Biology, Faculty of Science, Islamic Azad University, Qom, Iran.

Received: 12 Jan 2016 Accepted: 8 Sep 2016
Abstract

Introduction: Epilepsy is a central nervous system disorder that appears as sudden convulsions, and
transient, repetitive and unpredictable movement, with sensory-motor and autonomic sources. Statins are a
group of blood cholesterol-lowering drugs. According to the results of the anti-inflammatory and
vasoprotective effects of statins on cultured brain cells (astrocytes and microglia) and endothelial cells, the
purpose of this study was investigating the effect of atorvastatin on pentilentetrazole-induced seizures in
gonadectomized male mice.

Methods: 36 male NMRI mice, weighting 30-35 g were used in the study. The mice were divided into two
groups (Each group consisted of 18 mice : healthy and gonadectomized groups. The surgical removal of the
testicles was gonadectomy and injections were given intraperitoneally. In gonadectomized group, an operation
to remove the testicles was done. The DMSO group (0/3 cc) and treatment group were received Atorvastatin
(10 mg/kg) intraperitoneally and then 30 minutes after that they received PTZ (80 mg/kg) injection. All
injections were administered intraperitoneally. After injection of PTZ- duration of seizure onset (threshold) was
recorded. The data were analyzed by one way variance analysis and Tukey’s test using SPSS (p<0. 05).

Results: In healthy group, receiving Atorvastatin significantly increased the time of seizure onset
(threshold) compared to solvent DMSO group and on the other hand gonadectomized mice had a significant
reduction in the duration of seizures than normal mice (p<0. 001).

Conclusion: The results indicated that the Atorvastatin had anticonvulsant effects and gonadectomy
increases seizures.
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