[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

93 Wl
Olmdy (S pale oKLl (cole alxo
WAY 550 g (Ll oyl g pguw 0ylods pgo ol

o090 30 J931 55 ity fawgd ( Slooad ST W9 drwgi g Ll gl §1

Seisn 9 g5 197 9 5 e
TGl e (! 3998 NS p b

~N

EW VS

BT 395 g oy sl 5| an 055 o0 (9,0 Goid )9l 5 ossS 5T 55 5lS (o) s oyl 100 g Al
gy Wi ;0 Cwl (Sene (F9,0 gl Glapanille e 1y mits Koo pan &5 Jb 0 WS oo 6)ke
305 4 b g slogiis £9,8 5 o8 Of Gl oyl 6,35 S Bk 5l axal ansls (il eyl 4 als
S ol o Lt eyl S5 il dalllas o sl o 03l i S S0l slogids agais 5 PTZ Slis 3,0
235 oy 2 2ot SdoiS obml e PTZ 5,5 1,55

G5 bt SeduinS sbml Sz 35 e QU A 09,5V 4 g SLRl S pl e (ige e OF Loy g Slge
3B Py loimdg il g o 05eS 6595 olS Sl cwyp jekate 4y ol oolanul FOmg/kg 390 L PTZ Blaw 5
Al 35 L oyl e b L omlse b g QLS U PTZ (55

T Al e dlml sl p3Y lags, (eShe aSs)sb @ 0,8 g i 1) SodainS obml wig, Lt el Jles! sty
) oS PTZ G,y 51 8 sl 82535 oy 5o, VIV 1874 PTZ 095 30 55, F1AEV 12 S0le 5| Sidoses
2 oylgen 09,8 cnl )3 gias ol (oSl dais oSt Sllgs Sl plaSae 4S5 )5k 4 05 e Jul5 oo 4
a |y SdanS sbml Wy, LS L Sloys iy 95 PTZ 09,5 b )bl Jlogine BT lls (w5 o5 slojs,
10+ 09,5 nl 53 Tl dansy VY039, 4 SdaiS gy Al ye sbnl ln p3Y lagg, eSile 5 CSlal 5L
b3 09,5 (nl 53 Dged @ |y SedaeS slml W) GLS U )5 ) sw Gl Jlesl wiad JuS Ul
Dy SidaisS iy als e 4 [AOVA] Sllges

5 LassSs, s ool olay Gob 5l Yol Lt il ols olis gy nl ls Jl e i S aeily Sony
$Sgml Slani 1S daadsnl 51590 )3 9 90,5 o0 PTZ Lwgi (oleend SidanS 8ig) @ pad wge (ol loadon!
il o owlil L2 sl,ls Ylaz>! mu

@lPee (hge (et SidanS daadsnl 5955 ,95 95 ol Ll il 1 gl (slaojly

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

(J}i..w:o-L.m.:y)du;uw‘c‘}lﬁQW;fCQLﬁ;éJﬁ(a}lﬁoli.&u‘)—\
Ol S Dlasl ple Sl 550 0l S (S sl oKl -


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

VYAY oF oW o ladcY wl

Olindy (S 3y pshe o5 cale alowo

o col o olrig [00V] Wl Jee miis ws
S g Epe B Gl o gadsnl Slaain
NN IR K SR PR E

sadenl 5 saderl Slaggeye ple, 4 4y L
Slalllas olo ;5 aScnl @ azgi b g oyl Jlioy o390
g S | o0l w0l ol Jleel I aiids
SidaiS sbml Wgys oyl H1S5 0 ol aalllas 665 gan
ool IS5 ol aalllae o 1l oats ol
ooyl &y, . (warm water swim stress)e 5 ol ,o L
oo, JiE p oST L PTZ bwy olesd Sidons
B err 50 039l laadanl 5 eSS 68 S kS
W g, g dlge

YO« 39 bowistar ol 5l 5 olyoe Jige o 0F :Ollge
23,5 s B A 09,V 4 goals Sl 6 5 Ve b
smli;;g.uﬂ Lyl s 0 oudd o ,0 oue Vool 4 Sllg>
Ogd (V=TS az)s 5 ()b 5 H9 cels Y
DA e (5,085 138 5 O jo Lhogaze S

onb g - (W) Jols Jeiy soslitul 3550 Slgs
DLl e Gls b - (L)

F eyl plasil g

Do 4 ly oyl Sl Sz el Sl s
Yoy Of et (Sidls pgo)leST S y0 aids aw
(warm water swim stress) =8, o 1,3 ol 5 cile ax o
INas 3o Sies 5 )5 ols oo

G5 5 ek ol Glp ralewd oS obml by,
Vomgkg cble b PTZ ol by Slhe (90
3l om s 008 S0 s cel TA jo 555 0 eolil
ryaze alize )3 AdBs Ve D 4y Sl 5,5 )L o
Sl ol glayks, 5 ads 3 L8, esmlis
3 om SIS Wy 0 Jlgte al> e mn VYo
5l e le aS 00 5 e csaliw PTZ 55,5

aale o LEL ) al> e (oo po Guly pas 1ho Al

plod )3 (i gge obml ¥ al> e (Djge 5 25 sla

doddlo

ol 005 e JUyol 5l adg il oley s oyl
Jloel Loiites i 15 o0y sloosi S 33k I bayga s
S5 i 55T (slagm i [¥A] 08 o ulais |, 500
S Sde 4 €02 uiss g [V L s )b 5l (S S
laadg il (o) 42 asly (aal8l 5 oy e [Y] aids
oo Sedg Sl as canl ools Gl Sldlas 00 5 o
(oP9S ;s b meuroactive  glaalSg w5l
P 095sSysS ST g9yl el g g eds
2 oabde BB Bl SO L elen re S5,
oS @lpe slagtse  (pleadl (9 5tsS S
@ oyl Gham adBe Yo B Y S5 ,55 slaaidg sl
055 Al mhaw 4 Gl ¥ Soe )0 w5 00w, ST
cbile il o 5 CO2 uas V] so 5
Shom 4o Yo il oS 0ad oo Lewdly (slaudg i
33,5 oy 095 by Jlade 4 Sl SG Sl e g 0392 oyl
3 ol &gy Lt il 4 cl ools olas ldlae Y]
ST gogpelymgdl el e Glagise
|, PTZ lawgs gts ailinl g ools (a3l 1) s imsSess o8
Ivvls e YU

@ Jlail @b ol Setle bl sloaSs
doe gy RS iyl Glaeni S
Sob,r Cusis @b 5l oSyl can anle e
25995 00 Solten ST o czrge LS slooni S 5, 15
odls i uized i | miis S0 pan &5 b
CenisS LT lyiny gl 51 (29,8 o cunl oad
ol VYD WS o Jas oS5535 5 (el 55
Sl Ko [F1]08,5 oo o590 slacsd o0l oo ) cons
& aly slag o wats 5o Sl (Ses (3enil Sardsn]
oyl 6B S b ) Y] wsl ansls pds ezl
09GP @ baye slgiid g9,d 0 oS ol sl
aais g (pentylenetetrazole, PTZ ) Jo3l s ooy  Slao
Slalllas [NV el on ools oylas (S 2SI slogess
Sras | o 03e] laadsnl sy saies lis Ko

L1y s olge oloins wiilg oo s ol [¥A] ol PTZ


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

mean seizure stage

01, 5 5 58 50 6 gl

v KIS gy daw gy b o 2l 1

3 bewds SJolS ool v PTZ [ S6 Sl
Slwl sl ¥ slojy, ek oS e slagise
JLQ-C‘ 099 f/4 39) PTZ 05; e &HJ\.\.A.»S G».a 4.1.‘>).A
I, KdoS obw! PTZ 5,5 ,L ,o 5l 8 Lo il
Sxl lr p3¥ Glajg) (xSl S sHob 4S9 @
292 YIY 55, SPTZ 05,5) 05,5 (pl )0 oS &y al> 5o
e sPTZ 9 PTZ&L@Oﬁ} O c..w.s J?‘}.A w.{.tl.uo

ol bl ls gme BB 5,5 slagg, 5l plSaen

O Js)olas
() S8 o)
5 - —ptz
4l —o—sptz
3 |
2
1t
0

NS o A9 N D

numbers of injection

3 PTZ les,s o Sodaid olz) Wiy o) JK
O & 40 [y SiduleS olxs] Wiy o piw] SPTZ
Sl ¥ Sli,f olani (o Kilo SPTZog,5 j0 455,50
ar ST cdl Ghall Sduis gy alego 4 b
2y S (o i 09,5 90 40 @iidd Jolpo Sl
oSl Cypa mli Ol LI L)y, I plugs
Cawl ol 0310 yLlii Mean2SEM

A PTZ 09,5) PTZ 5,5 ,b o 5l L3 elycte G&,5
plaSze a5 5 b 4 culs SudaiS sbml &gy 2 s ke

i e 4 5,5 ooz boos,S ol Sllss

Looud o3 oF als e (SslS e Lol ¥ al> o oo
Olwid Gop B aye g G Sk Sy sy, p GRS
V00 al>pe 59 UPTZ )5 SlS - Sy (segee
Ol 52 9590 50 Gy VP L S by Jlye &)
8l oo deld]

rgmbe3l 230 slaog 5

SEJALS oals 0ols mesgs by, Lo, S ol o PTZ o9
20,5 ol oleands

4 LS PTZ (51,55 51 5 4335 Y+, o nPTZ 035
.[\Y]q.,.o)f Gy Vemglkg 500 b gal> 55 O e

ohoy b PTZ &y 5l B3 adds Yo JL ya sSPTZ 098
I Tas 3 Jleel Loyl Slilges s oas 00ls g

) s PTZ &,5 51 L8 adds Yo )L ;0 mPTZ o5
Guy She S oo a Voo mgkg 50 Lo
Irolas s

ool g eGPl aw adds O mSPTZ o8
0,5 5,5 PTZ o aaBo Ve g ol Jlos!

Jleel Loyl (S ol 35,55 5l ax adBs & mSPTZ 04,5
4255 355 PTZ sy B T 5

4285 O 3,5 HlSell g e |y e faul mnspTZ 04,5
Al 3235 PTZ day a8 Ve g 0305 Jlosl oyl any
GB-stat ,l33l ¢ 5 lawgi ool Judo g 4y im0 tghs ol 4o
sl 1 Sl Ojse a4 bosls den 050,85 slil v.5
3 bosly 11 Kileo auglio glp sl ool ooly lis L
odbyly AU Sl il (slaeg,S jo iz sl

30 g wo,5 oolatwl repeated measures Joo (ANOVA)

an ;0 b colaiul tukey ygeil s 5l gyl sre g
ttest  Semiils 903l 5l 09,5 90 awslie slp )lge
3 eS 388 9)lse pled yo (ghlo siae v Al sl

RWIPLEIK SN EY RO RN

@ Olge> A SE S MSPTZ 055 50 w3 Sidans
Srae 3l oyl Jlosl o) SJanS @ al> e
o Ao ye 4 a5 |y Slls> 0o yo (0SPTZ 04,5) LS oIl
Span (A 51 Aol il38l nPTZog 5 a4 S SdoiS


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

VYAY oF oW o ladcY wl

Olindy (S 3y pshe o5 cale alowo

(MNSPTZ 09,5) (il 5 LS b Jloel 51 L3 ol 5
4 NsPTZog 5 4 o 1) SdarS olml Wiy, codless
(Y JS5) subos g JolS b

(¥ S o)

mnsPTZ

nsPTZ

msPTZ

groups

mPTZ

sPTZ

nPTZ

PTZ

0 25 50 75 100

percent of kindled animals

G - ilio slgg s 53 il Sloeyl oy o Y
05 pSelr Koduis ol jIPTZ I b sty (o
s)lez b MPTZ 0,5 Clilpe 1 plaSimus 45 (55
o) woyo (LSl b (loyo iy - Hikidd Sl Gy 5
0,5 50 Iy didew) Kl iy alojo @y &5 llp>
cow Gl Jliw wpiw! Jloc! ol Lials nPTZ
MSPTZ) 05,5 o/ j0 ols JobioS Olilgus o yo it I35/
Sloc! : SPTZ 4,5, PTZ Gy, PTZoy,5) .wo,s5
+ Sl :NPTZ 05,5, PTZ s 55 jI Jub L oyl
mSPTZ o5,5, PTZ + sy o MPTZ 54,5 PTZ
+ olwIsIb :nSPTZ 04,5, PTZ + Lwyiw] + G2/ o
+olud sl + yoaly o MNSPTZ 65,5 PTZ+ o piw!

(PTZ + L yiccsl

09,5 3| S o)lgen MPTZ 0,5 o miis Jolpe onSibo
5 P9 sy, 20 g, eled jo IS ol g 0 PTZ
(¥ JS2)09: o s s bel L 5l et

(¥ IS8 Joro)

mean seizure stage

o 7 ptz
—&— mptz

1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14
numbeas of injection
(MPTZ 03,5) PTZ 1 Jd ssaly o o A S5
o0 il 5 K5 i bl s
(pinis 5 295 slojg,y jo ) 0)lped NPTZ 05,5 jo goiid
O PTZ 05,5 s ylol 45 sizo ST 51l
&y Ao 4 G el (b Sl I plaSzs
ik i S
el ol 00l ylii SEM £ Sileo &y gy oy Ui
o i oS Wi 0 (g ylol Sl (ixo prlaw yfgizs P<o/o)¥*
o]
OSle 4z ST omlige SGrae 1 G eyl Jles!
lplaSgea Ll op 5VL Loy, am yo |) giid Jolye
N Sl gy Al e 4 SUlse>
20 a1 Sdans sl s, (LS L Sl iy

(F Sy sl
(F S Joxe)
5 ptz
45 ——nptz
4
S
8 35
7]
o 3
N 25
(O]
o,
c
S 15
<
1
0.5
0

123456 7 8 91011121314
numbers of injection

o ( MPTZ 05,5) SlaSslli b ilays iy oF S5
90 Fld fo o Sl w0 Kl Wiy, Liels


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

01, 5 5 58 50 6 gl

v KIS gy daw gy b o 2l 1

ol b oy PTZ 09,5 jI 5 ol oylaen nPTZ 09,5
lojg, jlpluSams yo pids jg, 40 s s ylol L jI SMS]

I 5Klo Oy mli aawy 0 Aro maw @
)/A@M@hwd/}.i.gp<'/'é *, Cawl ol 0019 dL&.SEM

ol oy 48,5 L7 40 s lof

2 SdanS my Al e sl Glp pY legs, Sle
Al> o 4 Sllgus 70+ 09,5 pl ;5 099 A 59, NPTZ 04,5
T ol 5eShe 5 (VUSD) Wiy SdossS &4
4o hadd S plax 3109 PTZ 04,5 51 5 by o)lgen
3 om eyl Jleel og logine glel Ll ezie 5,
O 05 i | oS sbml Wiy, GLSWL &5
g Aoy obml Gln Y Gy, eSke aSs ek
30 0% SO0 4w PTZ 09,8 a5 a5 045 QY 59, SdaiS
SedanS mn depe 4 (A STA) Sllse (olad 05,5 ()
RYRV

G S AT g Sy

2 A5 wiee syl slaige s oSS 55 sS oIS
Sl 0 g Sgdoo i Jbyol 0aé pa3 5l oyl (ra>
yl0 IS ph el 4 gl 50 Sigle b slagtile
2 Sams ol g Sause s T glls lagge e onl
Ivol acsbcs oo Su3gls e Jlos! (s,

e 6ylSs b bagy] o a8 dilize clillas 4y azg b
oas Sl opo cdlad Lol - Ldgie - wgeVbgon
gro 3l )0 adeS s s9lS ln (e 2 ol
&S el i ool plas [faA] oS e Lasuie
oad adgi oo Sl g Hop aedo (gt )sS
 cellgmn (9,0 4 Sl apnl (ro9e &, Lawg
Lyy] ass o Joges

Jelse ol o ead oy GleadsS 5SS ols
et cless wilgioe Slre 5 (Supd sl
I¥al aus woass 1) e slocdls 5 cjin oSus
o2olse dwais as cusle le (Y44+) il S g sapolsky
] sy Vool 003685,55 55518 Lanass el 5
[¥Y] 5,500 ppe Splie slaghy, 5| wan snd

PG o Sl Gras o 0S5 6548

Sligyg &, S5 JUtl 5 auS (o0 e g
D#l anle oo Sk in vitro [ JWS sldsle 5 cwolS s
by hled i o550 4 anly oy, bl il ol
Jols a5 Sg slocwy Joo b clligls cutls, sl
Olyaly 0 d b o o) Jsho B slagys
5 eomlS Gl orizen VPl wjlule o bl
Iy-] 32 o il ) caslS gud ol3T  Jg5 g5 pandS
095 0 LS & (o) 9y Sk 8 cnlple
2oy Js 4098 pl o SodaiS wig; wais o SPTZ
Sldllas b a5 canlay] 5 286 Sl 5 bagseSes o8 oS oIS
b e Lol oo [YFYO] o500

L Y w3l e Gk 5l & cel (S5 onlie
5 0955585 SeadsSd eSS elS iiw mle PhSyjae
INost o plaalajl iy 51 (Us55,55) J35e5 )55 5,
Losgi (539951 (39755 )55 35 Sl ol 0 o0l s
Senlol Brae 5l (B0 (olsd dero o)
ool CA3 (ooyp 42l )5 (pgas @ ) gdd sbml Cu
oS 5l oYL W15 asb ol Y] ses
Slee L8] 31y SnlSal (olo 003 15 5 (g lsSis )58
05,5) Osbe b Sl G by Sdas obxl
3V SPTZ 04,5 0 Cawl 15530 adlllae gliwl, ;o (MPTZ
wilge oyl Jlosl 518 lise Spae &5 bl
Sl oyl Jlioy SaJanS gy i pos cnluly
b o el G pees JW n e SLO)IS
sl slossin oloy Gl 5 [VVF-T ojo collad
Sllg g DAL Ll o g0 5l am el 50 b yo
Bras 5l s Gionl el slaiy b, s Al
Slge olgim wilg e o cpl o)l 3>y [YAl PTZ
Sl ooy dlpiin [0 V]anla Joe mas as b ljmiis
Se25 g Ere B9 Glapanle ;o sadenl slady &5
LTS f BUPSTEIRVRCH K| A R RV RRCK SR PR
ond aipls SdanS 5l ol slagmias Lo ol
Doy Bras a5 Coul odd attie 9> 4 [¥Fleal

‘_gLaso..\.S).:f u,..dbls o 6‘-\*:’9"" du"\""""


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

VYAY oF oW o ladcY wl

Olindy (S 3y pshe o5 cale alowo

olowl g 04 oo In Vivo o (down regulation) giSs.!
WS (o0 el Sl
oS b o a5 suden! slaaiy cplpls [Yox-]
Gros 1 alS ca 8y, oo el DNF] ses o Lo,
SodaiS L olren (LSPIL L peze (loys 005 (gouisn
oMU sle 0di S 0 aze BB ldl Coge JaZl
@ 59y 00 5l o &5 29dee s slaglesle 5l (pan
b Seg)S Gloys Lty ITY] 0050 Ui i
[VEEY] loasen! Ol a4 conlos (258l e LSl
@ ol Ll [YYYY] mu gloons 5 iol38l
g SidaisS g Jlen [9Y] 05800 (59057 slanssnl
adllas sliwly jo pols adlhs jo (LS L Sloys i
Sae SYsb ilidl a5 el (V49A) Martina Erdtmann
Jn cwl muis Jlee Slilage 4 a5 |, mu - sl 0w, S
OIS JaSel Kot L olyen (LSl b Slojs (i

S,
5 008 05 ol e (Sl slog o (Jobo a5
S oS58 5 eeligme el e 4l pox
oS 1) (Sep sl Sops cofos el oeh o
Lo,Se Slys iw a5 cal oad ool lis auS oo
c-fos ,allas 5l PTZ lawg SodaS g, by LSl

IYALasS o 655 s> calS gm0

O S el S5,55 95 5l (Sgp Cellad w0
GiSgml sl WK Jae lawgs )lS.w] yokas yuae (pl g b

[yy] 3,5 5o 41,8 ),ul., S mu
VLT 5,8 T 4 Lt il a5 28 ol e bl o
wxge 9l sleassnl 5 laseSls, S S olS ole, )b
3 005 o0 PTZ haug gsleed SJaiS Wiy, as s
by albard SidanS g, 2 05ewT lasdsml 51 55
ool b ls MU sassn] (glaoss SVLeis! PTZ

&L
[1] Barbaccia ML, Roscetti G, Bolacchi f, Concas A,

Mostaliino MC, Purdy RH, Biggo G. Stress-induced
increase in brain neuroactive steroid: antagonism
by abecarnil. pharmacol Biochem Behav.1996; 54:
205-210.

[2] Barbaccia ML. Roscetti G, Trabucchi M. Mostaliino

3]

MC, Concas A, Mostaliino MC, Purdy RH, Biggo
G.Time dependent changes in rat brain neuroactive
steroid concentrations and GABA receptor function
after acute stress. Neoroendocrinol.1996; 63: 166-
172.

Barkal E, Grossman Gutnick MC. long-term
changes is neocortical activity after chemical
kindling with systemic pentylenetetrazole: An in
vitro study. American physiol.1994; 72: 72-81.

[4] Bohme GA, Stutzman JM, Roques BP, Blanchard

JC, Effects of selective mu-and delta-opioid peptides
on kindled amygdaloid seizures in rats.
Neurosci.Lett. 1987; 74: 227-231.

[5] Cain DP, corcoran M E. Epileptiform effects of Met-

[6]

enkephalin, beta endorphin: kindling of generalized
seizures and potentiation of epileptiform effects by
handling. Brain-Res. 1985; 338: 327-336.

Cain DP, Desborough K A, Meckitrick DJ.
Retardation of amygdala kindling by antagonism of
NMDA aspartate cholinergic
receptors: Evidence for the summation of excitatory
mechanism in kindling. EXP Neurol.1988; 100: 179-
187.

and muscarinic


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

01, 5 5 58 50 6 gl

v KIS gy daw gy b o 2l 1

[7] Caldecott-Hazard S, Shavit Y, Ackermann RF,
Engel J Jr, Frederickson RCA, liebeskind J C.
Behavioral and electrographic effects of opioids on
kindled seizures in rats. Brain Res. 1982; 251: 327-
333.

[8] Cheng S, Harding B, corballeira A. Effects of
metyrapone on pregnenolone biosynthesis and on
cholesterol cytochorome P-450 interaction in the
adrenal. Endocrinol. 1974; 94: 1451-1458.

[9] Cotman C, Monaghan D, Ottersen O, storm-
Mathisen J. Anatomical organization of excitatory
amino acid receptors and their pathways. Trends
Neurosci.1987; 10: 273-280.

[10] Cottrel GA, Nyakas C, Bohus B. Hippocampal
kindling- induced after-discharge and behavioral
depression: immediate and long-term attenuation
by opiate antagonist. Eur J pharmacol. 1988; 150:
1-8.

[11] De-lima TCM, Rae GA. Effects of cold-restraint
and swim stress on convulsions induced by
pentylenetetrazol and electroshock: Influence of
naloxone pretreatment. Pharmacol Biochem Behav.
1991; 40: 297-300.

[12] Erdtmann-Vourliotis M, Richert, U, Mayer P,
Grecksch G, Héllt V. pentylenetetrazole [PTZ]
induced c-fos expression kindled rats is suppressed
by concomitant treatment with naloxone. Brain Res.
1998; 792: 299-308.

[13] Fathollahi Y, Motamedi F, Semnanian S, Zardoshti
M. Repeated administration of pentylenetetrazol
alters susceptibility of rat hippocampus to primed-
burst stimulation: evidence from in vitro study on
CA1 of hyppocampal slice. Brain Res. 1996;138-141.

[14] Frenk H, Engel JJr, Ackermann RF, Shavit Y,
Liebeskind JC. Endogenous opioids may mediate
post-ictal behavioral depression in amygdaloid-
kindeled rats. Brain Res. 1979; 167: 435-440.

[15] Harris GC, Williams JT. Transient homologous
mu-opioid receptor desensitization in rat locus
coeruleus neurons. J Neuroseci. 1991; 11: 2574-
2581.

[16] Horner H, Packan D, Sapolsky R. Glucocorticoids
inhibit glucose transport in hippocampal neurons
and glia. Neuroendocrinol. 1990; 57: 57-64.

[17] Hayward N, Mcknight AT, Woodruff GN.
Neuroprotective effect of the kappa-agonist
enadoline [CI-977] in rat models of focal cerebral
ischemia Eur J Neurosci.1993; 5: 961-967.

[18] Jianugo C, Xuekong X. A study on opioid peptides
in CSF of patients with epilepsy. Epilepsy Res.
1990; 6: 141-145.

[19] Jimenes Rivela C, Voltura A, Weiss GK, Effect of
locus coeruleus stimulation on the development of
kindled seizures. EXP Neurol. 1987; 95: 13-20.

[20] Kerr D, Campbell L, Hao S, Landfield P.
Corticosteroid  modulation of  hippocampal
potentials: increased effect with aging. Science.
1989; 245: 1505-1509.

[21] Kitchen I, Pinker SR. antagonism of swim-stress
induced antinociception by the delta-opioid receptor
antagonist naltridole in adult and young rats. Br J
Pharmacol. 1990; 100: 685-688.

[22] Lahti RA, Collins RJ. Chronic naloxone results in
prolonged increases in opiate binding sites in brain.
Eur J Pharmacol. 1987; 51: 185-186.

[23] Lee PHK, Girmes L, Hong JS. Glucocorticoids
potentiate kainic acid induced seizures and wet dog
shakes. Brain Res. 1989; 480: 322-325.

[24] Moudy AM, Coscia CJ, Laskowski MB. A mu-
specific opioid peptide agonist increase excitability
of pyramidal neurons in untreated and receptor up-
regulated hippocampus. J pharmacol EXP Ther.
1989; 251: 536-542.

[25] Muncke A,Guyre P, Holbrook N. physiological
functions of glucocorticoids during stress and their

relation to pharmacological actions. Endocrinol
Rev. 1984; 5: 1-25.

[26] Novelli A, Reilly JA, Lysko PG, Henneberry.
Glutamate becomes neurotoxic via the N-methyl-D-
aspartate receptor when interacellular energy levels
are reduced. Brain Res. 1988; 451: 205-212.

[27] Paden CM, Krall S, Lynch WC. Heterogeneous
distribution and upregulation of mu, delta and
kappa opioid receptors in the amygdala. Brain Res.
1987; 418: 349-355.

[28] Paul SM, Purdy RH, Neuroactive steroids. FASEB
J Rev. 1992; 6: 2311-2322.


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

VYAY oF oW o ladcY wl

Olindy (S 3y pshe o5 cale alowo

[29] Przewlocki R, Kaminska B, Lukasiuk K, Nowicka
DZ, Przewlocka B, Kaczmareke L, Lason W.
Seizure related changes in the regulation of opioid
genes and transcription factors in the dentate gyrus
of rat hippocampus. Neurosci. 1995; 68: 73-81.

[30] Puttfarcken PS, Cox BM. Morphine-induced
desensitization and down-regulation at mu-
receptors in 7315C pituitary tumor cell. Life Sci.
1989:45: 1937-1942.

[31] Reddy Ds, Rogawski MA. Stress-induced
deoxycorticosterone-derived neurosteroids
modulate GABA(A) receptor function and seizure
susceptibility. J Neurosci. 2002; 22(9):3795-805.

[32] Rocha L, Ackermann RF, Nassir Y, Chugani HT,
Engel Jr J. characterization of mu opioid receptor
binding during amygdala kindling in rats and
effects of chronic naloxone pretreatment: an
autoradiographic study. Epilepsy Res. 1993; 14:
195-208.

[33] Sapolsky RM, Packan D, Vale W. Glucocorticoid
toxicity in the hippocampus: in vitro demonstration.
Brain Res. 1988; 453: 367-372.

[34] Schwark WS, Frey H H, Czuczwar SJ. Effects of
opiates on the parameters of seizures in rats with
full amygdaloid-kindled
Neuropharmacol.1986; 25: 839-844.

convulsions.

[35] Smith Swintosky VL, Pettigrew LC, Sapolsky RM,
Phares C, Craddock SD. Metyrapone, an inhibitor
of glucocorticoid production reduces brain injury
induced by focal and global ischemia and seizures. J
cereb Blood flow metab. 1996; 16: 385-398.

[36] Stein Becky A, Sapolsky Robert M. Chemical
adrenalectomy reduces hippocampal damage
induced by kainic acid. Brain Res.1988; 473: 175-
180.

[37] Tortella fC, Long JB. Endogenous anticonvulsant
substance in rat cerebrospinal fluid after a
generalized seizure. Science. 1985; 228: 1106-1108.

[38] Vourliotis M E, Riechert U, Mayer P, Grechsch G,
Hollt V. Pentylenetetrazole [PTZ]-induced C-fos
expression in the hippocampus of kindled rats is
suppressed by concomitant treatment with
naloxone. Brain Res. 1998; 792: 299-308.

[39] Watanabe Y, Weiland N G, McEwen BS. Effects of
adrenal steroid manipulation and repeated restraint
stress on dynorphin mRNA levels and excitatory
amino acid receptor binding in hippocampus. Brain
Res. 1995; 680: 217-225.

[40] Weiss S, Seeger T, Ostrowski N, Post R, Pert A.
Alterations in opiate receptor occupancy Following
amygdaloid kindling. Soc Nneurosci Abstr. 1985;
11:1068.

[41] Yamada KV, Nabeshima T. Stress induced
behavioral responses and multiple opioid system in
the brain. Behav Brain Res Rev. 1995; 67:133-145.

[42] Yoburn BC, Kreuscher SP, Inturrisi CE, Sierra V.
Opioid receptor uppregulation and supersensitivity
in mice: effect of morphine sensitivity. pharacol
Biochem Behav. 1989; 32: 727-731.


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.10.8
https://journal.rums.ac.ir/article-1-5429-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1382.2.3.10.8 ]

01, 5 5 58 50 6 gl e KIS gy dr g L oyl )

Effects of Swimming Stress on the Development of
Pentylene-Tetrazole Kindling in Rat: Role of Glucocorticoid and
Opioids

T.P. Kalantaripour ', M. Asadi *
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2- Neuroscience Research Center, Kerman University of Medical Sciences

Introduction: Stress causes glucocorticoids (GCs) and endogenous opioids release. Some steroids
have inhibitory effects but others are preconvulsant. Endogenous opioid mechanisms may probably
aggrevate stress-induced seizures. Swimming at 20 degree C for 3 min (swim stress, SS) delays the
onset of convulsions induced by pentylenetetrazol (PTZ) and aggravats electroshock-induced
seizures. In this study we considered effect of repeated swimming stress on repeated injection of
PTZ for induction of chemical kindling. Material and Method: 56wistar rats were housed in 7
groups of eight. Animals were kindled by PTZ injections (45mg/kg) given intraperitoneally every
48h. For considering of the effect of GCs and endogenous opioids we administrated metyrapone, an
inhibitor of GCs Synthesis and naloxone as an opioid receptor antagonist. Metyrapone and naloxone
applied 30 min before each PTZ injection. Results: Process of kindling was aggravated by SS.
Mean necessary days for inducing fifth stage of chemical kindling in SS group decreased to 3.3
days after PTZ injection in comparison to PTZ group (4.9 days). Kindling was prevented by
treatment of metyrapone prior to each PTZ injection. Mean values of the seizure stages in different
days in this group were significantly decreased comparing to PTZ group (except in the second and
sixth days). Naloxone pretreatment delayed the process of kindling. In this group mean day
inducing kindling increased to the ninth day and 50% of animals became kindled. Application of
stress 30 min after naloxone aggravated the process of kindling and in this group all of animals
became kindled. Discussion: The results have been shown that swimming stress probably through
releasing GCs and endogenous opioids increases the development of PTZ-induced kindling and mu
opioid receptors may have a important role in the expression of opioid effects.
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