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Abstract:

Background: Cyclooxygenase, the rate-limiting enzyme in prostaglandin synthesis, exists as
two isoforms, cyclooxygenase-1 and cyclooxygenase-2. Previous studies have shown the
protective effect of cyclooxygenase enzyme in the development of convulsion. However, the
involvement of Cyclooxygenase-1 in the pathogenesis of epilepsy has not well known. The
present study was designed to explore whether indomethacin (a nonspecific COX inhibitor)
can affect pentylenetetrazole (PTZ)-induced kindling in rats.

Materials and Methods: Kindling, as a chronic model of epilepsy, was inducted by the
intraperitoneal injection of PTZ (37.5 mg/kg) every 48 hours (13 times) in all groups. In the
pre-treatment groups, intraperitoneal injection of indomethacin (2.5, 5, 10 mg/kg) was done
20 min before each PTZ injection. In sham group, tween (20%) was used as a solvent.
Results: Repeated injections of PTZ after 13 sessions significantly induced the kindling in
the control group. In pre-treatment groups, indomethacin (2.5, 5, 10 mg/kg) significantly
decreased PTZ-induced mean kindling scores.

Conclusion: The finding that the indomethacin can partially reverse the kindling mean
scores in rat indicates the involvement of cycloogygenase-1 isoform. It seems that
cycloogygenase-1 inhibitors could be a useful choice for the treatment of epilepsy.

Keywords: Kindling, Cyclooxygenase, Indomethacin, Pentylenetetrazole

* Corresponding Author.

Email: heydariazh@kaums.ac.ir

Tel: 0098 31 556 21157

Fax: 0098 31 556 21157 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences October, 2014; Vol. 18, No 4, Pages 286-291

Please cite this article as: Daghigh F, Noureddini M, Takhtefirouzeh M, Heydari A. The effect of indomethacin on pentylenetetrazole-
induced kindling in male rats. Feyz 2014; 18(4): 286-91.

YA?



http://feyz.kaums.ac.ir/article-1-2336-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

P loao Biss 53 Jg3l S Oy 5 bl Sl 3 raalio gl 3

*5 ¥ ¥ AR}
Gokem 535l o) ST g ¢« i sdge ¢ B 0Pl

oM

A 5 V50508 s 0l 95 4 5 ol ki s A 5 8 g kS gk 0 5T US| S 1B 9 Al
I s il b s g Sty s e B US| K Wlesls DL A5 Sllae 315 3 Y55
wolasl g o diS Hlge) byl S pmyp Sda b ol addlls o ol w3 LS S 6o aligsbe 53 V5L 5S T
3 S bl e Sl 53 a3l oy 5 (B2 KIS 5 (US| sl

YA 2 (eSS g S hen YVIO) U3l 5 ity (lio J515 Gis5 b ol p 0 oo Jobe S 45 KiuinS 09 9 Slg0
Vo0 V/0) ppliagiisl (Jliwe J51s Goup Bloys iy ey 8 5 A sl LU WY sl 4 baey 8 sled 55 HLSS sl
bl I Dlgioay Yo o dald 058 55 .28 8 plnil U5l oy GuoF ada a5l S Ay oy (p S kS 0 S ke
A

W/0) cprlia gl b Olays S AS IS 09 5 Sllg 53 KIS sl o VW1 s 18 ket S Gou S
s Al (5505 ian D)ok 5 Jail S bty 5 (26 Sl S jed (p S5k 5 Sbe Ve 50

pAl s S0l & sy JalS ple Gl so L SdlS Sl fle b 5sbay Grelie il 16 4R
Ere St gy b R S 15 5SS 05 e s By ] g5 sl 3 3U5peS S
Al

U531 A el J30m1 A SIS 1Sl SS9

YAF=YAY Slois AYAY OLT 5 g0 oF o led R 053 b ha g — ele lobe g3

B A2 slag,ls Sl eslad 4 s golen al Oloys cnl 2l
-r...;\sﬂ e p g iy Olallas N}S 5 odiid 5 gdoe @IJ
3 ool Oloys Bl gt FAS s IS cul aly e
KJLS ey o a4y (555,00 O 2,158 sbul 5l cwiles b
Shard 5 S PSS 55 4 45 Gl e Sl e dia
25 e, sl (abed KJS 3 555 s slow
Sy A S s e S Sl sl
" o R e (AL 5, U oS s ) Il S
S S K [r] s g Ol 5o s Sl iy,
3ol 53wl g e 5l (gledd AU Jde S Jg51 5 sy
4 bl ,ls gl Ko s (S0 A SduinS b L
Colg 55 g A e pS55 1y e SSLsS 55 ity edes b
" 3 [F] s5dn e f e 4 bt Sl 4 e
g p 4 Kokl del bS5 s adS @ T 35S
(COX-1) V= 505mS1 s p sl 53 4 45 Coml Lap GNE
COX- p sl 0] 5,5 3575 (COX-2) Y= 35081 S
Ldgle b sl 55 5 0dd Ols Ga5a3 55 O)p0n |
2 01 0k b Ll s 55 &8 COX-2 g5l 5 asls 2
gt JU S 4 il COXAT 51 iy (50 sy, 5

ol 0 5,158 0808 mas SYMS s OF 0Ly 2l

dodo
S ol gas o e SN o g g0t Bl 5l g 0
g5 b g ] in S OF & Oler Comar Ao y3 ) 55>
IR 51 U ey @ b ol o ldbax 5 5 S Dlwls

z

o sy b V] ssde patte e 3 Shes 038
e Ol s gl of o 5 gt Sl pmslSe (G55 2 03 S
oMty ol 0 5 1S el (5l S5, 4 S 5 ea g
Oboys & polde mls g o0 4 s Olsley 51 p o SO 25> 53

Y] s s ;'J‘_,?G'J‘J.L‘b gyl 4 as Wyl

poke S «slsy 3ud Dligins S 0 s slgried 2l Glid S (ssmdils |

OLBIS (Sjy

pole oEtily (g pmiils Ciliniz 45peS «(STolpr pd Ml i )5 (Sozmiils ¥
OLBIS (S jy

OIS (S 3y pole alSEsl 5 alsn b ligind S po cluiils ™

pole olKily (grgmiily ligind wireS chpme Cublangy wlid)lS (s5omiils ¥
OLBIS (S jy

OLBIS (S pole oK1 (s 5gg2 sud lighind 3 po )y biasl ©

soluns o3dungd (3 *

Sl S o QLIS (Kb iy pole olSitils s333l) B ok O saghS OLSIS
Sislgs b

¥) OOFY1 10V sunsgdygs ¥ 005T1 10V 103
heydariazh@kaums.ac.ir 5a39)35) Cauny

A/E/10 1lg) iy AnG Q/P/F bl pyls

YAV


http://feyz.kaums.ac.ir/article-1-2336-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

G057 N B s Gy 1) rslin gl p S ST 5 p 5 e Ve
SR Gl KA el N3 S 3Ly Je5lE Gl
Shoadlas ol sl ol W& oS8 dpslE
o S sl el SBgise 5 il W6l plerd SdiS
YV/O Clle b Jo3l 5 oty o KiduinS slowl ) shiesy b 4 £
Colu A a5 Olgem O 035 p 5 S 2 Gl 4 p S ke
Y Pl ly,5 5 Ad G5 Ple Job S 4 LS
O Aay 45 oy (b 3 O g 55 25 5 plonil Ol 2 3
RS Sl 5 Al WS A 5 JoilS oy Gy
SIS gl o po (Fraly pe) oo dm o &) gooty gl Ol g
(Ol gm Oy > 2L g 90) 33 Al o (255 5 g0 5
Aoy 93 g9 Dbl 5 ST e Sl S ) pom W
> o g (il Ddgr 5 Ohis> sk 4 Olp 02D plex
GF M (e (S —ST 5 pgee Obild) ny
bt Jilas Dbl a5 il o il Gl Ja5lS ol
S (slam Al o Hsls e O 1) g5 ey b poler Ao
Sde s OLE J5IE ey G b A ) o Ol
5 dep g pgs Ao 4 Ol b AS e db &S b
T ooy A 4 Ol U A e db &S Sl o
Sl 51 (F 53 Ao g Gelod pl 5,550 sl it du
Oby S cplply s o sdalie s £33 L Jyl ad e g
Slp e eed 4 s il 4 e A 4 O
) ke onl rgSae S alaesls i Jdo 5 4
D030 5 Wosls Jdowi 5 4 10 Cogr A5 o3lisl (436 -
o310 Cilaie 5 46 b S ilyly 5AUT 5 edly ISy S
A5 w35 s Lls g /00 1 eS Py as eslizal s

Dol

@L“d
;,k:.‘:.; oS a\i)é 53; @.\L;S CJ‘JQJ U,:KJL:A

3 (Ve )13 503) ey YHEONA @ 03 o adr 55 J51 5
SHs-| g})) JA\;- 95; BL) c’.:..}' r.?}‘\.ﬁ sdalin r.LG 4 d g L:
mf.»l.:a (P<2/00) wd sdaliv 058 55 opl o ula e
LI B3 ST Rr e S PERPRN PSRN SARECgICHON
4...J>. blili BL) .(P<'/'O) sl d,‘.’.:s A}; \f 6))&#
ST RO PRTNUK-WP PORE SSTNIE < RUIC SCH JOR S < WA (23 s
039 RS 3l 4 p S e Ve 50 V0 lases b i
5 s YIPYEUYA 5 YAYENY Y/PVEE s Olge

boos S aw p KduesS Sljei 5Rbe o gols me B

YAA

Qb&cﬁ K) &5:

B g Ny 45 s o DLl Sl gl 7]
5 53 COX (sl m3lsml #6 [V] Ll i 55 age
Sy o A 4S5 ba (sl sdew) OUl 4 (g5 lgis, s
Olg 4 Ja3l 5 oty Goy3 5l e i d gms COX-2 oI
odge 4 e o |y b & iy COX-T ble 5o 5 it
s sy ol 55 Bl saasl bl b A] ASL azsls
Sldlas K3 5 s Ol Sldlas (5 aSs)sba 3,0
Ol s gl ilesls LIS 1) L ep WS by i A 5]
Ble s o8 AP qelS s slalsss 5 COX-2 oLy
1] ol o 5155 e SdS Clte Lo iy
S U E) paidluyy josara Lepitlu,y, il
3 ras LAY S OLLAS la) o Fhe 25 5 (S0
Ll COX slopionl Jlge [V1] 380 iloms sl
oy 3 o3 KIS g 53 losdll bl il
Ky > Bl axdls 0Ll s g Ol eimes 5 dp3lS
Sl COX olast b 5ylge a5 S5 50 anlllas
o 3o 03 a3l B ity 51 80 Sdais plp e bl
oS ke 5 (AU s el Sos addllas 53 [WN] 5l DL
22 Loy, 8 Sl 5l g eals s 1) al e sl ise o
S ol okd 5158 e [\Y] sl oS e S s
52 COX-1 s p Ol 53 oo Jetd S e
Sl o Oly edeny Y] LT s wlS s
wis COX-1 pobamst aaiS jlge Ol oy Sl 1,15
i e po ]l B a3lE ohay 5l B0
5 e s Sl Sl COX-2 0 3yl 85 ladlas
reasy ool ks 4z 5 COX-1 pidsnl B 4 a8 5 edd
oS lge oS prrlia gl AB (g s glieey addllae () g
mAlonl g A o2 S L) cwl COX olasl b
b JsilE Gy 5 e Kds Cile (COX-]

s S

B9y 9 3lge
NP 51 5 gl st wllas ol plsl oln
Sl 53 Sllg Lad SBEI o8 YoaYO O35 b sl
bowsle VY ks, S0 Juld 5 Slulps b
JSE b e Lud K 1 O 4 Ll o s
PTZ g5 &5 S8 038 Jols .(0=A) o 8 iy 4 ol
I Dlgieas Yo o 514 gls Jolm 03,8 35 0 Bl

}Oa“/(}ﬁ:wgﬁ}'jo\.}Asﬁhjie};w}.k}nu;w‘})b

Foslads [VA 0,95 [VFAV[OLT 5 e | b asbiola s


http://feyz.kaums.ac.ir/article-1-2336-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

vl U KA 5 mlie gl S

Co
Slls 53 gl sbml ey Jae SKdas

Slwl 25 5 odigd IS sl3es Goyp el AL
4 pre (A LS oki,S S UK eaiS)lee) oSl oy
o adlas 55 [VP] 35 8 0 Olg 53 o gee Dlotis bl
039 ¢SS 2 il b o B e VIO 590 b4 PTZ G55 55
oSl il B o iz 035 B LSy sl FA 2 Ol
A olad Slsged) A8 JRS 08 sy SdunS Ol e
eAAS p p ALk V05 0 D Gl b Ol i
3ol KIS Dl jed 5&ils e g0t i sk
SYsb a5 (Y oplad Slos0d) ol Jals 1 Jasl s ol
(F oslad jls 903) A5 i3 p g3 Al o 4 Oy Ol ke DS
gy COX-1 iyl ol COX-1 Sdlss S0y &
COX polas! ;b glaediS )lgn 5 558 0 Oy Fho )3 amb
COX-1 Llee & st Jolod omliagiiyl 5 oS5 50 oS
U Sl il Z5L 53 b gl 45 ul 51 [VV] Xyl
52 COX-1 a8 5y, (o dheiml cl 29 Jsn Jo3l5 Sl )
ol GWlae A3 3 ol addllas a3l |53 e e )l
e sl les S 21 g0 5o 1) Lo did iy S5 &S
S S AU i Sl OKes Dhir adlas s
oS lgs Ol gea SC-560 R Y] sls rals |, Jg5l =
s kSl Olgen pebesanl 5 Cox-l o olas
SRl 1y d3lE ety 3 (U s o e COX olass |
J B ey el gtinl Goy5 Ko anlllae G s [P sl
Solagnas alS 593 4 aily @) peh Jo5l S Gy GasF )
4 g ansS PA] S sl Kdas Olpei 5&Kils s
Iy PTZ 31 cab eis 31 58 COX o 5 oaiS )lge Ol ge
et lgs 0)lss paBlie S dlmcpl b V4] sls als
0 dle Olgs 4 Cal s jo COX-1 polaisl
b okiS L) Sl s 01K 5 Buisson asUas
g5 (COX-1 5 olasl ous lge 5 COX olais
adlls o R Y] 55 Jees 1y dusl s by 51 30
LS |y el S8 51 B oS ST ke gyl (5,505
Jsl Say 55 KdaaS Ol &Kl Jls gre 2als [YV] 58
2 eRSe VY0 Gl 50 b pebiesiil Sdbos 5l e
S AS o ke |y dlal ol (Y oyl Slage) oSS
ade gl 53 S e Gy 50 COX-1 4l # gaus Ylaz>!
%l g5 o COX-1 ﬁ}si P | RGO R VP PR N PR | P

Ez Cﬂx%k‘“’fé u“-?“"‘."‘i Lhw.\i%\:—.»}ﬁ ﬁ‘}é‘ Lrge oo

Fosled [VA oy55 [VWAY|OLT 5 ge | asbiola s

oslad l3 g00) Ad sdalia J S 05 8 SdunS o jad Kl
p33 oo 4 Doy I fﬂ Ol Ode L gSas dwglae (Y
bes S 03 5 Joil A iy eSS Tl,s slaey S ys s
S5 4 p S e Ve 50 /D (lasn b el Bloys iy
Te/eerd /N0 VY LS Sa Ol O (’«5-’1“-5
o9 Gl sme BNl 5 st/ e AEY g e e AR (/A
sAiS il ys 0g 8 aw p b JoilE okt eauS Tl s g 8

A oyled s 5ed) A sdalin oo g

= ¢ r 3 4 F 4 7 § p E U B [
[P

mil s 0 8 5 KIS Ol el S0le i -) o led S

(V0 mg/kg, 1.p) Jol 5 oy ediS

Sedaes e i

o 1 2 3 4 s L3 7 8 a2 w1 12 13

o e

S slaes S 5o SIS el ke aglis =Y ojled S
.(P<'/'O) wtﬁ}u\‘i\ acS C,..’BL:)J}

s B
J)thA.L?JAMQJrAJQLA)JAJKMwLM—VA)L@J&Q

AP<e/740) U8 5 i sl slaes S

YAQ


http://feyz.kaums.ac.ir/article-1-2336-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

s ol 45 sl pals 1) ol e gl b 53 Sduns

gaese ) 4 s Lol B COX-1 ("ﬁ}ﬂj}-"
e I LS 1) SIS Sl ol ety pelie sty

ME 36 Al g o 58 S 53 Jed Sl sl s 0

sl

S1o8 g
"‘;u.:ﬁ:ﬁ Cj.la 9 u‘lj’."‘:‘.b MUQ\QH J-ﬁl? e Cﬁ-‘
‘}S.-:rﬁ ﬂ,l.ﬁ NESEH N B IR Ciglas Cgman QA oLl
s Slaydd g K5 Sl dlae O i 8 A AL e OLILS

Ayl g e 1) 2 glae OF )

References:

[1] Veliskova J, Desantis KA. Sex and hormonal
influences on seizures and epilepsy. Horm Behav
2013; 63(2): 267-77.

[2] Vezzani A, French J, Bartfai T, Baram TZ. The
role of inflammation in epilepsy. Nat Rev Neurol
2011; 7(1): 31-40.

[3] Miyazaki T, Miyamoto O, Janjua NA, Hata T,
Takahashi F, Itano T. Reactive gliosis in areas
around third ventricle in association with
epileptogenesis in amygdaloid-kindled rat. 2003
Epilepsy Res 56: 5-15.

[4] Davoudi M, Shojaei A, Palizvan MR, Javan M,
Mirnajafi-Zadeh J. Comparison between standard
protocol and a novel window protocol for induction
of pentylenetetrazole kindled seizures in the rat.
Epilepsy Res 2013; 106(1-2): 54-63.

[5] FitzGerald GA, Patron C. The coxes, selective
inhibitors of cyclooxygenase-2. N Engl J Med
2001; 345(6):433-42.

[6]Tanaka S, Nakamura T, Sumitani K, Takahashi
F, Konishi R, Itano T, Miyamoto O. Stage- and
region-specific cyclooxygenase expression and
effects of a selective COX-1 inhibitor in the mouse
amygdala kindling model. Neurosci Res 2009;
65(1): 79-87.

[7] Zandieh A, Maleki F, Hajimirzabeigi A,
Zandieh B, Khalilzadeh O, Dehpour AR.
Anticonvulsant  effect  of  celecoxib  on
pentylenetetrazole-induced convulsion: Modulation
by NO pathway. Acta Neurobiol Exp (Wars) 2010;
70(4): 390-7.

[8] Shafigh N, Malhotra S, Gandhi P.
Anticonvulsant action of celecoxib (alone- and in
combination with sub-threshold dose of phenytoin)
in electroshock induced convulsion. Methods Find
Exp Clan Pharmacol 2003; 25(2): 87-90.

[9] Takemiya T, Suzuki K, Sugiura H, Yasuda S,
Yamagata K, Kawakami Y, Maru E. Inducible brain
COX-2 facilitates the recurrence of hippocampal

Y.

Qb&cﬁ K) &5:

s LGl s SLULE il Ll b Yl o 5,8
COX oad ds Kos Gk 5[N] 5800 i S50
oo el 3wl b 4 55 35T LIS, M B
4 e SIS Glig,s s Ssml SIB 5 sl
[YY] apdi (omiti Sa s 5 DL IS Gl Sl
I RTINS
J331 5 ety 5 (8L KIS Sl jad (o 5 304 COX-1
Sortr 03 o gl peile Ky Olgsay g oS ol A 1,

A3l e Jg3l 5 ok 51 36 Kl

S 5 dom
Sl il o gba cpeelio gyl andllas ol o

seizures in mouse rapid kindling. Prostaglandins
Other Lipid Mediat 2003; 71(3-4): 205-16.

[10] Takemiya T, Matsumura K, Yamagata K.
Roles of prostaglandin synthesis in excitotoxic
brain diseases. Neurochem Int 2007; 51(2-4): 112-
20.

[11] Ma L, Cui XL, Wang Y, Li XW, Yang F, Wei
D, Jiang W. Aspirin attenuates spontaneous
recurrent seizures and inhibits hippocampal
neuronal loss, mossy fiber sprouting and aberrant
neurogenesis following pilocarpine-induced status
epilepticus in rats. Brain Res 2012; 1469: 103-13.
[12] Dhir A, Naidu PS, Kulkarni SK. Effect of
naproxen, a non-selective  cyclo-oxygenase
inhibitor, on pentylenetetrazol-induced kindling in
mice. Clin Exp Pharmacol Physiol 2005; 32(7):
574-84.

[13] Tu B, Bazan NG. Hippocampal kindling
epileptogenesis  up  regulates  neuronal
cyclooxygenase-2 expression in neocortex. EXp
Neurol 2003; 179(2): 167-75.

[14] Akarsu ES, Ozdayi S, Algan E, Ulupinar F.
The neuronal excitability time-dependently changes
after lipopolysaccharide administration in mice:
possible role of cyclooxygenase-2 induction.
Epilepsy Res 2006; 71(2-3): 181-7.

[15] Schroder H, Becker A, and Lo"ssner B.
Glutamate binding to brain membranes is increased
in pentylenetetrazole-kindled rats. J Neurochem
1993; 60(3): 1007-11.

[16] Pavlova TV, Yakovlev AA, Stepanichev
MY, Gulyaeva NV. Pentylenetetrazole kindling in
rats: Is neurodegeneration associated with
manifestations of convulsive activity? Neurosci
Behav Physiol 2006; 36(7): 741-8.

[17]Kumari B, Kumar A, Dhir A. Protective effect
of non-selective and selective COX-2-inhibitors in
acute immobilization stress-induced behavioral and

Foslads [VA 0,95 [VFAV[OLT 5 e | b asbiola s


http://feyz.kaums.ac.ir/article-1-2336-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

e O 30 KIS i gl S

biochemical alterations. Pharmacol Rep 2007
59(6): 699-707.

[18] Dhir A, Naidu PS, Kulkarni SK. Effect of
cyclooxygenase inhibitors on pentylenetetrazole -
induced convulsions: Possible mechanism of action.
Prog Neuropsychopharmacol Biol Psychiatry
2006; 30(8): 1478-85.

[19] Kim HG, Chung GI, Lee SH, Jung YS, Moon
CH, Baik EJ. Involvement of endogenous
prostaglandin F2a on kainic acid-induced seizure
activity through FP receptor: The mechanism of
proconvulsant effects of COX-2 inhibitors. Brain
Res 2008; 1193: 153-61.

[20] Buisson A, Lakhmeche, M, Verrecchia C,

Fosled [VA oy55 [VWAY|OLT 5 ge | asbiola s

Plotkine M, Boulu RG. Nitric oxide: An
endogenous anticonvulsant substance.
NeuroReport 1993; 444-6.

[21] Baik EJ1, Kim EJ, Lee SH, Moon C.
Cyclooxygenase-2 selective inhibitors aggravate
kainic acid induced seizure and neuronal cell death
in the hippocampus. Brain Res 1999; 843(1-2):
118-29.

[22] Kawaguchi K, Hickey RW, Rose ME, Zhu
L,Chen J,Graham SH. Cyclooxygenase-2
expression is induced in rat brain after kainate-
induced seizures and promotes neuronal death in
CA3 hippocampus. Brain Res2005; 1050 (1-2):
130-7.

Ya\


http://feyz.kaums.ac.ir/article-1-2336-fa.html
http://www.tcpdf.org

