[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

1o-19 /IPAD 150 /@23)l 8)9s /0Gw)S (S eole oGl (alc alas

& 70 4 Wi (1 20 Sladign o0 93 51UL s Cadlad w0 52 (595 S iy 2
"Gy 45 (6 A Loy e (3luos 557 5 p0 e 35S (0815l Lo e 7S
O (S pske o8l o Sy 0S5 (651 58 05,8 kil -
karimian@sina.tums.ac.ir (J s Cal3e) 0,68 Sy p ke o3l ¢ (S 3y 0S8l 065 850 58 03,5 skl =¥
Ol (S sk oSkl ¢ S5y oSl (550158 03 5 ¥

J.uJa_.a,:am_;\wldwl.upwr:wdwjt;{6,w,woyw1@,pobuﬁﬁ:d.u;@wj
O30 03 15 or alS g 5 p e 55 OT Chle LUyl ioman 5 DY ol 55 (S5 i Ay oo ke Gl g
Ol LOT byl 5 (ol 4 555 e Sl gl b cpl (ol Oota il oS 0SS Sleys 5 (6Kt leia) O
ASb o £ 53 S35 U?S':“"?‘“ Sl
2Vl BT S5y 5y se mits SYM| LS 53 S ae OT @ els Lol () S anlllas ol 43 gy (W94
sl 05,8 ama kb § 515 Jome OT 5 535 puds Codole ¥ oty GUA 63 8 7 55 b 5 ol oo ige PA 5hate
ey e Sl eslial b miis Sds b esls STy OT s YPAmMg/lit Chle L sy s 035 w4 5 (Jpene T
3 5 (6 03Il o3 o (6 20 5585 7Sl o8t S o3l b aalS ph 5 p (655 slARe S ki
2o sk OT 51y Cole Jlez 5 Sy 5 OYVIMEkE) psad LIS Slio 31> oo Sl eslizal b i 5 ¢ 0 <
(Vmg/kg) S 550 5Y 05,5 4 «(/NCO) e S5 F 51 05,8 4 adbolidl pss 32,55 Sl A 123 5 &) 0 (0-mg/kg)
3 edls I S glacs 1 Wesls Judow gl 3 5 355 Bl 515 Oy sear (Vemg/kg) Jlosbszy & 5% 05 S w0 s
A bzl g 2y
32550 SIS o g ST 5SG Tl (595 3 e g 4y (AT ST 0ty OLLS oaT Sy ool U0
Gl U8 05, 8w o 60 oS S8l 3 05 8 53 ol sem (555 MR 5 S G D B o e Jlnslisy
el Bl (513 na
Ylamt a8 03,5 0T ol jon e SN 5 6 o @Ble S o n (535 45 a3 0 OLES G b (slacly 3 (G el
Sl 2 0T s ggijJtpth
S8y e DY (55 5 0SS 5Ll pm (55,5 1B Sg Als”
APV e il ADSNE olg Dol ADYIYY dlie s
4o

o e 1oy olitel 6 Ol 4§ 0 o S K g £l51 L (6508 SV
$Wsrp 68 len 5 s GLEL elss oK dlisa esiRe s (B S g1l il o Ll )
Sl 05 Ml sl s ol Ll e BT (g 5 (ol Ol 5 mls S5 P s It G oS £re

(sl s Shee 3 DMl (golaes Osls s (V) syl 1y Slgl o mi


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

1 olplbad Laple )\

Sle 55l A8 o bl ) OYLE 55 (5 0 oae
b S s w3 G I Sl 23 5 55
S o bt Sl GABA, 05,5 Slge oli &
3350 S3L e sl 3 28 b 95 (g5, 0451
el Gl Gl Glens 53 ety
My o503 g e 5 i3 5o &S o)l gty ChE
9> a1 Sl da 0Ll O 53 sy (A) AS e
Y/¥ 3500 0Ll O (655 JS Ssime 3 3 13 1y sl 3
53 (Y/0 @) Jsa dhas YA 5 05 55 (V/0g) Jse e
5 Slule dgbl dealll aen 3 5 Liba Os e
() Sl Sk S5 05 €K 5505 355 Dl 5

S 4 o 145 S lenn sl § 0 5 (55
s &S Ldiae Olades 1 ol 0,60 (V) L yls
sl Wl ol e Gledign 5o 1) s L5 e 53y
sk )3 2250 55y polie Jisla, 8 LS e 0Ly
3513 8 o Sl (Il 5 slawl s (Glodas 2E
SSan S o 0l K5 Oliiss oM (1Y)
Sl rae le K Ulgm sy e Sl
QYN 338 i tals Eeol

2 S5 Qe 5 IR slely miny Cals
LSl WIS e e S Sap 5l 6K
Cales Glaain) 5o Ollew op) mhe Sl ol
353 S

R T 595 03 Ny Gy s fl addlas oyl
sl 53 p e 5 ol sn (5, s LU 55 500 S
80 1y SSLE (e g S5y g Pl pdS
23 S0 Hdose 53 el il esls 15 SL5))
2 o8 el ol W )l sy olad i s
Llg o pip paie (pl Sl O3 ge0 jaie 53 Ol d

Ak

Jelse (¥) 535 o gl 51 (oS 5 b 18, S >~
Slido Jols &7 358 0 g0 Son Lol ik
5okl b Sledo 5 ipie daestdy (S
S5 slatal 5 S mlie (650 ID (i Oy 93
() sl

$las Mo 53 1) soge S48 (N 25 Syl
WS g0 (S3b S5 e e ol

Gl oLl s Jusl ¢So 8 Il &S
Il ol Slge 5 o o ol 5o b (S o
@S 5 il Sl e mi
arrly &S5 o Glasle 3 i b (SO o (Sl
S odd 5y I B sl il 5 r (x 0
(8) 558 0 0ol p 0

e SBT3 53 UE &8 5505 5 5 sl p
G 3L EKE Oy S glagyls oyls i
Sl Eel by S e 3k A LS (slaedus g
gt A UE o5, 6 e 55 a5
Oy &3 abp (F0) W S e piis Wl ey
JIs ol ol g e Ol Bl ek S A
Jlge 53 elig iy SRalS Lol Y sb iy &
el Culg )3 5 okd culS s 53 'GABA 5 Shee
() 358 a5l g e 28

e bin o ¢ lyls GABA 05,8
s e 5 sy @l 5o Bl Ga) e 4
25y 4 el b oSS an JT J ST 5 26
A LS 00,8 (V) uS o Jlest LE 0,8 5 Shes
by o Cl GBI Sls o ys Sg JUS S
b ost abew Solee o5k Jos LIS Glgs

(s 33 (5955 Osel 2 e Y gans 503 5 iy

1. Gamma Amino Butyric Acid

TRAD 1l /@03l 8)9s /0Gws)S (Sbjy eole alSiils (alc alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

R R E AT |

3 edd S5 slag,ls Aol gre 2l Sl
A 50 Gesn 03 a5 Sl dey s e G es S
54 S 0 SlF g 2ose i sl
Gludr 5> s gla ke o Hlllnl gbs sl Wbl
032 5 Jsl ela Jsb 53 aeis OWs| Ll
g 5 S 0l Gy S

0L ys &S s 3 oy ui.iLajT b s
sk 555 Spe Slej Dke ise gl RaleST
sy g5 0l sl LI ol 5 Al ele ¥ 5o
5 Ldd e D)y aan o lgd s b 3l planil (g5
Loy o T & sy sl s STl
S 238 b ebae S L s (5,8 o5
O 055 Blod 51 IS 05 8L AsS o O3 me 555
IS o b 3 T O e e

23 Soge & el Jle G (s OV
:.,\S.Lise Shoda 4>

035 (oS oy &5 Olge 4 opely Jobe
Sl sltsl dibigs b3 b 4 it sl
B eyl ) ks

2 gd odaline  iis e (:

.Q)}aﬁ)dhbg‘_{:ﬁlﬁ)df(\

e Sy 5 0313 OIS (Y

(s st gl s IS (Y

Pl b 53 s lS 5l sy Os i
o

Dol 5 55, 0s ik (0

Sl eslial U lgdign w aslu 55 odalin 1 dn
ST Ay Jo s Ol 055 5 Wb flaS o558
5okd Mo oy 038 5ok sile Sl ey 5 o mer

OT a5 &S o3l @l Yml Slsys Jby s

IR 93

3 503y Gl 5 o2 & S aallas ol
Il 53 0L (Ko pole oils 58s50 05 5
5Oy o BA 5 5 Sl oy pladl 4 5 plonil VPAY
05 YO YA 055 b sl szl 5l ods 4 T
a3 VoY ol las b domee 5 Lgdign i oslinul
ol 033155 b o p3 0 2uli by 5o 5 o) Kl
e 5 O a4 33T wjiws by Glidgy 5 S50
Ld s (5,1

S el Lo T D5 B ML 5 53
ST e OT L e 5 ol 4l Aoy Ve
5 e e den 03,5 Sosle g Jl amia 53 .45 S
A5 s BT a8 50 s 8 ealind Jpns T
Rl O gl e anin

Bd s 03 8 28 (ol ey Ul
ooy 8 p s 88 S0 A ey 8 p s S
A esls I § polt T w5

Sl dm &S As 03l Jgeme 0T Jslos S aw -
G mD e Jby cs s oa T o4 ole gs
(\v mgkg) Jebsy 5 Omgkg) oS S
G5 TP G b 4 o sl 5l dn 55 &5 O g
LD

Mg/l Hldie & 555 p33 05,5 4w T a3y 4=
ao & (Say 0y ole g3 S da 45T US LS| YEA
Al Jus oo 4 g bl Sl am o8
P Ojpm G slajes b )b 5 o8
eoidh ST GoF Gk Sl e sl Al Gy
e 9 Pss s JF1s 4 (¥ meq/kg) VYV mg/kg
o8 sk 00 mg/kg G5 e Cele ler 5 S

OFN0) w3 8 or plol g 1

1A 1l /@a3il 8)9s /0Gws)S (Sbjy eole alSiils (ol alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

1B sl baple )35y

s by (5 oi S 1y p a3
0235 SIS o3 o
SOUT LI31 ps 5l besls (LT s ol
4 Cpely dda b s s A3 5 eslizal SPSS
ST 5l e f fds WS e S
Sl Sl 03 (G145 5 Sy g @ 0deT Sy Sl
U- , Kruskal- Wallis <ws 31 g LT 5JUT ol
S, e ¢y .l 0di o5lanwl Mann- Whitney
QTJ\@MJANOVA)'\;’MKMQQJNM

sl 0 o3l Cd S8 s

s aidly

ol por 4 S5 5 26 4 Sy Sl Olge VLl 50
T Od b el en 4 655 5 S S
O |y ¢ e sl Sl ey p93 5 Jsl Lol dsb 5o
ol o313 OLES Llsges ol s 4K shiles as
sdol cele Jsb 5o, T O Ol (89 ¢l
pled 3 5 Calonls (21531 287 4 Cod p 9o Csla
03,5 51 (P<2/00) 3 s gae CoNustl 5l e
g dsb s S Gl oDy ) 055 5 Al
Sl OLES (gyls gre (oDl Jsl celes

2L Al 53 Y Y bl b
oA Lol Jalsmy s GhIBH Sl oS S
Y 31505 b ol 0 31 pn ol 5 eis Dok
L olsgnn Ol 38 S 058 5 b 05 8
5 S & o S e ALY
Orar (B LS sl S D Ol e 53 (6 et Sl
5 (Gl o5 Wb ol Gb o
Solsgne M| 3)lse plas 55 (5SSt 6s))

el &8 (p<e/ob) azmils Jyl cela ] BUgEY

Loos 515 00,0T Ospm 6T jan g ki (55T er
G sl A sl i ke sl s
a5 03,8 bl e dad S S GlS s
A58 0L OT 125 55 Gl sen (oS5, 8 (il
.r,_a;@ujwbuzj;mubjs

.ﬁ)}@}é};@)ob;d‘)oﬁlkgﬁ\fﬁ
o8as 3l oy 5 alS gep (55 e (5 8 51 51
Sl il o3bT (gl 5 L3 8 eslizal 3l Gl
2l s Jele oaws 3 eslizal S
Pea S B OT &1y 55 505m 5 02T

gLl &G 2 ol J s 51 2 5 Se 00 )

23 035 63 Y Jslome 51 1) 5 Sa Ve Y
ST A

@3 pisel Ve ) gl 51 2l S Yoo Y
Sland 05,40

gl Rl Eol Slind 055 u (63 p s
035 Lol b Jes pl 335 o g5y i S
W) S g o b5 Sl oipoT b ol
S omlpl Eeboosle ol 05,5 6lsl e 4d e 0us
Ggod dgle 03 goy Gl 055 S gl
255

Oissder 65 pisel b 555 & 3,05 Jlaz!
S 53l 1, Z03 (PO4Y, 5ol STy 5,0y Slavd
Zn Joe OLS 5 ple 4 S Solbl S5 S
Aib » ZnS0;4 5ZnC12 ,(NO3),

Il S b g 4885 Ty Olo 4 1) 450
g 05308 Jolome o5 03,57 55 il 4285 53 550
.V\J Cwd 4 oK 4 O3l

J515 15 Ol O p S35 S 83100 (s

TRAD 1l /@03l 8)9s /0Gws)S (Sbjy eole alSiils (alc alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

Ry Pl 1K

Ol e 05 8 L (S sStss)) 05,5
o5 5 Jsl elu TS 93 Oromad 5 AL (5515 s
OO ol 05 8 awglie s (Dl s )
D ls g
Yo osgde S Sty 05,8 3 Sas sl
ol Bl 51 Js 35 as 8 sl 5l i Ao
S35 Oljen oS FLls 00 Gb 5 355 Hls gae SO
05,5 5 Jlsmy o5,S has e Ol ) Gl s
s gme Sl Il 09 5 b awlie 3 (bt (59,)
awslin 55 Lgay § lys CulS pun (g5, & Lilasls
33 Gy ie .l 03 5 Ty galS e 0 S L
$lers S aen 534S 635 YO PPM 35 dle oy K
el 03 STy ialST VYo ppm 5 ke 4 e ilesls
(bt s5) 058 5 deasbismy 05,5 Ll Ol 5l s
3 ol 05,8 a5 JHEe 4 Lo (S)l3sme RalS

F 15 503) 51 Ol 5

o5 5 o ok R (S s
(lrtss) 038 & Cod (IS S iss))
b o
& ol ST L)y b 8 s S
35 la gme M 35150 plad 53 (llatss)) 055
o585 53 9 DAY Llasel Gb g (p<t/e0)
wnlS GT Sud g i 51535 4Bl 5 e Jo,bszy
S Wlo3 S 3L 5 (IS S T 25 5 2y 0
(S St 3) € 255 5 by 05 5
2 (Jebsbssy) 38 4 Coud L3S Silyo
5 5 (PRIB) sy lsime S s pe ol
55 O (S Sk s0)) 5 IS S sleas £
P35 53T Sssei G (Y Jlssed) Cules g i
4 S Sl 038 L ys (S Stss)) S
23 p53 5 dsl Cele 5o i DS Ol L Y
Lasls gad ees G (g Sl 033 3L 5 sl 350 50 plad
L les S sl s (Jkasbsyrssy) S 255 o
ad 55 Jgl Cele it 1k odle 03 8 alis

el GL:J)D h&e ol aJ}:J )‘)LSIJ.A g})&.’b—\ JJ‘}A

]

i saline

* m zn+saline

o

o

8 bicuculline

8 zn+bicuculline
-]

o

@ pentobarbital

O zn+pentobarbital

seizure first
hour

seizure
second hour

77 Slang 500 £90 9 Jof sl Jab o0 gli Sl Jlesbglia+ 595 9 (e 9w+ S95 9 26 4 89 F1H) S1oge

Jeobgiy 095 b dulio 1

O 95 09,5 b dwglio 1+ ol 08 7 b duglio : %

el 05,5 a 43 5de A dged 3l 5 K byl s O geay SleDb

1A 1l /@a3il 8)9s /0Gws)S (Sbjy eole alSiils (ol alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

10

aslpleid Layle yiSs

& saline

E3 bicuculline
pentobarbital

o

-

0 zn+saline

B8 zn+bicuculline

0 zn+pentobarbital

seizure first seizure
hour second hour

G657 Slerg 5 50 98 9 Jol celo Jobo 50 i Oud gy Jlwsbay 9 cpdes 9% F1:Y slag0s
ol 09 5 b dus o 1+

ol +(593 09 5 b dulio 1 ¥

Wg0d i 9 & Jolyl e D yeu DMl e e 095 b duslio i &
w095 & s 0uc A O9e e +89509 5 Ldwlic: ¢
50
as - =
40 - — E
S —
'E 30 o — — saline
25 4 R — 5 zn+bicuculline
E 20 - IIIE E B zn+pentobarbital
1s .-__ -+ . -
)= =7
5 4 |u" .
o -.- 4 -.- - 4

P95 9 J3l casly Job 50 @il Db p Jlusbgiia+(595 9 (WIes 9+ Sy ST 10908
ol 09 5 b dus ot +o%
Sl 0955 B 30 s A digad S 9 &G polyl el O ygu Dledb!

140
135 -

e
130 o

S
125 | T saline

V B bicuculline
120 / & pentobarbital
m zn+saline
115 8 zn+bicuculline
ﬁ 110 - / G zn+pentobarbital

105 - %
100 4

S5 Sledg 5 50 ol gud (595 Ol a0 :F H10g03
ol 09 5 b dulio s %
Wl 3AE A 09 F B 3 diged T 9 ol 0391 mean=SEM U jgua Ol

TRAD 1l /@03l 8)9s /0Gws)S (Sbjy eole alSiils (alc alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

Ry Plowy 1Yy

L3103 8 s oS Gl 55 (B pas 555 Ol
g ol obml i T 55 & Sl 4 S
(Y 0) il (6 2w (69 ldan

S5 J S sy S das e O mls
S Gk ok b gle b e o)
ool i b oS U8 o s |) (mits SV
b T (Y Sl sed) 5505 Sialen 01, 8es 5 (Asef)
oSTre G SLall 53 65 Op & Lk 4D
Sl o Gl 5 Sass Sl e s 5 e
ot ods ST (55,5 ehaw i3 335 o s15T
sdalive ¢SS 5 oo b ST Sl - Sae Lk CJld
2 YLl L s, slgs L adls byl e
S Sl ok Sl dies CulS g loj sl b
o Glad Sl (sl e o (b s )
(Y 35,5 e sl5T Jsh

OT & 258 55 o 535 Oljr Lo anlllae o
L3S o pan Vb s, LT & (25 8 5 5 Jsmms
33 tlS g (S e Js) CBI (s gae s
S paS WS o pme WU Chle b g5y & (25 8
33 LK 5 Caol (F lased) Gy opdle 09 S
b sy 05l OAs ST sy 55 VAAE JLa
S Sl o sl Bl b i 55
aodo Lol 5 03,8 sl e 5 Yk S S
i S o F e s s e
3L Ol 238 & o5 o ol Lo 5 alS
GoF &b SIS Gl 5 i sl T )
Ol bl 0 it Hlors Sl Bl J51
(Al Go5) S 05 8 4 Cod alS g 535
JAS 038 4 S (535 Oljn (3 035 S

G;;;yﬁcxf:ﬁ@ 022 el b e (e

o
55V ey oS s s sl g 5,8 5
OLES sl plawil CalS g (555 Ol (o2 b Al
sy &S Sl 53 GalS sn (655 Oljee &5 sl
L1 6o o 5 Sl Sl i 488 o YU 555
L3 S oo oslamal (oole U I 2aST L s laslal s
23 Sy S Ly 5l obals Olaass (V1)
L3S o B pan oS G55 b M w3y S 25 8
AV s cle 5 5l &S P35 55 b amlie s
5 05 Sl ol s S edalin Ly s,
5 oobg (JIEaT 1y 5o Lol s ooy slS pom
Sloj o b (VF) LB 5 gy 39t e st
Sy wolS sn (glaliss c.<.~ 5 lsals Glgs,y s
Lsls OLES uases (VW IA) s YU Cble L (9,
Wi oS e b gME i b S Gt &S
awlie 53 1) 0y Oy Sl caeie iy Lo o
Lo S o 3Ly el 5 ST 65y S ledise b
(oWl ¢ o lgmbl g iy GUST mmen . Lilesls 0L
Cla gals 5 SIS, 03l o 3 e g
ol 3 Sl 53 .(08) a5l e 0dis 55 (S >
Yo cble b gy, & 25,5 4o 48 als Ol andllas
o ST & (255 4 S Wles S 5 s
Sy Pl iy OYMl (iles ST e
5 Sy s L& As e Ol (g fEn Dl
Sssad) (Y0) 5,0 Salen VAAY Jlu 53 21,
2 S G b e s Sl en s T Y
SUls B>l sen slo o Gl b 55 (6 om0
j‘él%%&@ﬂ@ﬁ&gqiﬁr{ﬂbgaf
A () das o OliS Calides 15 () (S

B _)llé) d)&:ﬁ-‘) G;:u:‘)‘.}d;xﬁ J:’.‘ cu\.ﬂT Cuﬂv\; Jii"

1A 1l /@a3il 8)9s /0Gws)S (Sbjy eole alSiils (ol alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

IV sl baple )iSs

BB Ol Ll 5ol 5 ol 403 6 G uiins
sl st

s ST Ol 4 Jlap sz Sl e 0T
o) 3Sles g L A4S o Jos A LE 0w, S
O3 3558 Shay Oy Osenl oM et o g 05,8
S s 5 e S 5 ek S Ushe Jol IS
(Yo-YV) 45 o

0556 Ky & Ol 63,5 O c.é‘-krmé&ﬂ
30 Sy g Sl S meiis Ml o33 ol
L 3

S (S o SWaw Okl )
o O 3 Olse 3 Ghalay 6l 1y ) sl
SWss Slp S5 e & Wy 5 S
I Yl (Koo 2 3 S ped gl gl
(Y0, 55d oo (500 Dlaslis 2ul33l 5 5ae o

Sy hle (0505l da Jshe Jleb 0581
S el a5 5 b SR Jske Jls 51T
S5mS 35 o olydS g slis fly Ol Cows
Cotle il Gl ol 556 oK slis fuily
(YAYR) Wb o ATP O3ls Cows 1 g b 65 51

T e sk DL S oSl s
Lozl oy Skl il Sl de (055, oS
Shwgesr am 5o &S spie Slge sk S
oA Jske J5s PH 5 o Jiime (Ul) 0555 5
Cob g o35 Joeo |y lgsss oo ol pH L s
oo o s RIH 35 e e 55
L N
(F0) 55d s

(o ol oy ORIB s S Olgm

S35 3305 &S ssh e W Sayg Oaml )Y s

LS (1) 25 o el CalS e 555 5 soms
S35 SMie o pde e atdl 505 Cillas L aalllas
S 55 4 g 05 Gl pts e addlae 5> gy
) o G35 oltie 57 3505 35 g laeundlSe O 5
(Ri0S) _pgsy axlllas b .3 13 o &K b5 S s
Sledse 35 Y 65y 535 5 ey Jil slaaia 5
SRIB Slesss oS 5 53 8 55 e HlMae ol e
T S Rl s 2550 e 6L 65 5 b
DMEe sl adls VU ) s e opl wte
e 5 okd (S S 05 8 L (sless,y o8 sllis
s ashe S e S bes Sl s
25 Glop la,d el Sy, 55 b
2 el 1Y) 358 o 53T it ed CalS s
5ol smn 3 S5y Syme &S 35 Ol 35 anllles
03 8 4 S (20 Sy 53 painin 5l JIISAT
2L o ol GME O pae Al o 28T J S
By ekd w5 Gsp SRl el e sleds
55 V) 338 (o sl gn (655 Ol RIS el
Jlo 55 Oleht andllas 55 5 148Y Jlo 53 Kb anlllas
SR 55 3n 33 35mpn (35 o Asls OLE gl 1444
Al S8 0s SHl a8 patte sk ow
2 g G Ol SRIFIET L b ol
B o (Y9 YF) sl 5 3e 25 Olpe 2alS
b ol Sl slgde 51 LSS e g syl sl e
e w3l S 03 (g6 4 OLE £ o ke &S
50 35T CalS gom (slo 5 (o ,od slaaill Sl s,
Cobls 4 g Ll Ll plol 4 1 555 SRS 5 fas
Calys sy JolS ele ¥ Sblpe SlisleT,s o

Loy okeT Gty o 5l Slalizal o a4 .55 S

TRAD 1l /@03l 8)9s /0Gws)S (Sbjy eole alSiils (alc alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

Ry Blamy A

A LS 0k, Cu ST Wil (6,556 S, ST
oS S el Ol (555 cpl ol o isls (Dol s2)
Slems ST AL 330 it Oleys 55 Ll 5 gad s
S oS ol 53l Ml (Yol s2) ALK o,

ol ablas 95 (o A

S 5 omd
358 n adlllan ol 1A Glazmd 6 gezme o
5 EasSH Sy, 1SS (s S Sl ol S
S ST 1) 31 oal & 3505 § o ol is
T0T lacus ST 5 wS o Slge LE o, S
Yzl e, 48 il s Ll 5 o a5 S o i

Al plmil w5 35 Joo L (e 5 31

QU™ G b 5l ol clis b o 0 4 oS5
oeelS” S AN, L ) (5565 lsions 53 (ol
oS g 6y 5be Ul 5 U ey
S35 SRl 3 s (1) 358 g fgud el — o
Slge Dl S oS (55 VU 3515 55 Sk J 1
) LT 2 s ko ol Sodenl 5 258 (o0
Lug Jsho oo lds 55 O5asde On pe
S S 00T 5CO W5 &S 55 0 5L Ol S
b o U S S Sl gl b 5
ol ot 4 (535 45 dind oo OLES ool sy
bl 5 ails 556 &Sy 185 &S I8
DMl g (WS sSKt6sn) b o) om Sold ome

S Sy gD Ny g;l“)“ DHls sy S

O S s or AT 1y (s el s el

References

1. Seyferied Thomas N, Glaser Gilbert HA. Review of mouse mutants as models of epilepsy. Epilepsia
1985; 26: 143-150.

2. Adams RD, Victor M, Rapper AH. Principles of neurology. 7th ed. Boston: MC Graw-Hill, 1997:
605-608.

3. Kandel ER, Schwartz JH, Jessell TM. Principles of neural science. 4th ed. New York: MC Graw-
Hill, 2000: 910-911.

4. Niedermeyel E. The epilepsia: diagnosis and management. 2nd ed. Baltimere: Schwarzenberg.
1990: 83-85.

5. Macdonald RL, Jaideep K, Zipfel JG. Acute cellular alteration in the hippocampus after status
epilepticus. Epilepsia 1999; 40(suppl): 9-20.

6. Kapur J, Macdonald RL. Rapid seizure-induced reduction of benzodiazepine and Zn sensitivity of
hippocampal dentate granule cell GABA receptors. The J of Neuroscien 1997; 17: 1532-1540.

7. Menzano E, Carlen PL. Zinc deficiency and corticosteroids in the pathogenesis of alcoholic brain
dysfunction-A. Review: Alcoholism. Clini and Experim Res 1994; 18: 892-901.

8. Fisher JL. A histidine residue in the extracellular N- terminal domain of the GABA, a receptor « 5
subunit regulates sensitivity to inhibition by zinc. Neuropharmaco 2002; 42: 922-928.

9. Redwell WS. Nutrition and diet therapy. 4 th ed. St louis: Mosby, 1997: 223-230.

10. Moreno CB, Gutierrez-Alvarez AM, Gonzalez-Reyes RE. Zinc and epilepsy: is there a causal
relation between them? Rev Neurol 2006; 42(12): 754-9.

11. Coulter DA. Chronic epileptogenic cellular alterations in the limbic system after status epilepticus.
Epilepsia 2000; 40 (suppl 1): 523-533.

12. Mathie A, Sutton GL, Clarke CE, Veale EL. Zinc and copper: pharmacological probes and
endogenous modulators of neuronal excitability. Pharmacol Ther 2006; 111(3); 567-83.

1A 1l /@a3il 8)9s /0Gws)S (Sbjy eole alSiils (ol alas


https://sjku.muk.ac.ir/article-1-127-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-27 ]

19 aslpleld Laple )3Ss

13. Takeda A, Tamano H, Oku N. Involvement of unusual glutamate release in kainate-induced
seizures in zinc-deficient adult rats. Epilepsy Res 2005; 66(1-3): 137-43.

14. Sunderman JR, Carrol JE. Measurment of serum calcium and magnesium by atomic absorption.
The Am J of Clini Pathol 1965; 46: 302-311.

15. Banerjee P, Olsen RW, Snead OC. Zinc inhibition of gama aminobutyric acid, a receptor function
is decerased in the cerebral cortex during pilocarpine induced status epilepticus. The J of Pharmacol
and Experimented Therapeutics. 1999; 291: 361-366.

16. Fukahori M, Itoh M. Effects of dietary zinc status on seizure suseptibility and hippocampal zinc
content in the EL (epileptic) mouse. Brain Res 1990; 529: 16-22.

17. Howell GA, Welch MG, Frederikson CJ. Stimulation-induced uptake and release of zinc in
hipocampal slices. Nature 1984; 308: 736-738.

18. Reeves PG. Adaptation responses in rats to long-term feeding of high-Zinc diets: emphasis on
intestinal metallothionein. The J of Nutritional Biochem 1995; 6(1): 48-54.

19. Ltsugi N, yasuaki A, Masahiro U. Influence of dietary zinc on convulsive seizures and
hippocampal NADPH diaphorase-positive neurons in seizure susceptible EL. mouse. Brain Res 1998;
789: 213-220.

20. Wensink J, Lenglet WJ, Xis RD. The effect of dietary zinc deficiency on the mossy fiber zinc
content of the hippocampus. Histochem 1987; 87:65-69.

21. Assaf SY, Chung CH, Yang GY. Release of endogenous Zn from brain tissue during activity.
Nature 1984; 308: 734-736.

22. Fukahori M, Ltoh M, Domagari K. Zinc content in discrete hippocampal and amygdaloid areas of
the epilepsy (El) mouse and normal mice. Brain Res 1988; 455: 381-384.

23. Ilhan A, Park KH, Kalis S. Serum and hair trace element Levels in patients with epilepsy and
healthy subjects: does the antiepileptic therapy affect the element concentration of hair. Eur J Neurol
1999; 6: 705-709.

24. Tang SM, Shon CH. Hair zinc and copper concentrant in patient with epilepsy. Epilepsia. 1991;
24:94-97.

25. Henkin RI, Patten BM. A syndrome of acute Zinc loss. Arch Neuro 1975; 32: 745-751.

26. Minami A, Takeda A, Yamaide R, Okun D. Relationship between zinc and neurotransmitters
released into the amygdalar extracellular space. Brain Res 2002; 936(1-2): 91-94.

27. Banerjee Pk, Olsen RW. Zinc inhibition of GABA receptore. J of Pharmacol Exp Ther. 1999; 291
(1): 361-366.

28. Dineley KE, Votyakova TV, Reynolds 1J. Zinc inhibition of cellular energy production:
implications for mitochonderia and neurodegeneration. J of Neurochem 2003; (3): 563-570.

29. Rongel F, Schmid B, Elsaesser R. Antioxidants for CNS ischaemia and trauma expert their
patients. Stroke 2001; 11(6): 987-997.

30. Dineley KE, Brocard JB, Reynolds 1J. Elevated intracellular zinc and altered proton homeostasis in
forebrain neurons. Nearoscien 2002; 114 (2): 439-449.

TRAD 1l /@03l 8)9s /0Gws)S (Sbjy eole alSiils (alc alas


https://sjku.muk.ac.ir/article-1-127-fa.html
http://www.tcpdf.org

