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Abstract

Introduction: Pulicaria gnaphalodes contains terpenoids and flavonoids. Referring to the role of benzodiazepine
(BZD) receptor ligands as drug candidates in the treatment of epilepsy, anxiety and sleep disturbances, and since natural
flavonoids are among these candidates and hold promise as BZD receptor ligands, this research was done to assess the
effects of aqueous extract and essential oil of Pulicaria gnaphalodes on seizures induced by pentylenetetrazol (PTZ).

Methods: In this research, male Wistar rats (200+20 g) were injected intracerebroventrically by vehicle, aqueous
extract (125, 250 and 500 pg) or essential oil (0.125%, 0.25% and 0.5%) (1 pL volume in each), before intraperitoneal
administration of PTZ (80 mg/kg) for induction of seizure. Then, onset times of myoclonic (stages 1, 2 and 3) and tonic-
clonic (stages 4 and 5) seizures were recorded during 20 minutes after PTZ administration. Data were analyzed by one-
way analysis of variance.

Results: The results of this study showed that aqueous extract and essential oil of Pulicaria gnaphalodes increase
initiation time of PTZ-induced myoclonic and tonic-clonic seizures.

Conclusion: Agueous extract and essential oil of Pulicaria gnaphalodes probably have dose-dependent
anticonvulsant property.
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Initiation time of myoclonic seizures (ITMS)

Initiation time of tonic-clonic

(sec) seizures (ITTS) (sec)
Group stage 1 stage 2 stage 3 stage 4 stage 5
Control 27.2+4.8° 41+ 8.5° 52.8+12.1° 63.7+ 15.4° 79.3+17°
(125pg/rat)
P. gnaphalodes . . A
(250pg/rat) 91.4+11.2 147.1+17.2° 146+ 21.8 - .
P. gnaphalodes d g ]
(500pg/rat) 198.7+20.9°  283.4+29.4 . i
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Initiation time of myoclonic seizures (ITMS)

Initiation time of tonic-clonic

(sec) seizures (ITTS) (sec)
Group stage 1 stage 2 stage 3 stage 4 stage 5
Control 25.1+ 4.6° 37.247.4*  515+182°  78.4+175° 84+ 22.6°
P. gnaphalodes 5, 15 44+12° 603143 80+ 19.3° 97.3+ 28.1°
(0.125%/rat) =0 = o A = O 26,
P. gnaphalodes b b a a a
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Aqueous extract of P. gnaphalodes

Essential oil of P. gnaphalodes

Group Control 125 pg/rat 250 pg/rat 500 pg/rat Control 0.125%/rat  0.25%/rat 0.5 %/rat
Mortality
rate (%) 100 0 0 100 83.3 66.6 33.3

Gk il 0g 3 ol 3l &S cunl sy bl & Sy
o Sl by 5 [V ] 4 o Jlas] LS slo 05,5
SS9 A jlosluw HLudiil dluwg & (pdgduns &5
9 S pSdiy > Vg 55 ol (Shod Bjlas g WS o joue
DY -] 0l ige g0 oy
L) Slsy oS (oot 1> 51 3yl adlllas
Wil ol )0 0990 (G35 LS 5 D9 S Yieis!
oo (LS S 5 S plaie o g oSy pskas
ol 355 A LB (sl 15,8 4 Jlail ol 45 Ll
— g o e 53 Wl GUlg W piomen g Limd oo
DA NS AY N ] aiwn (soods s Sl Gl (g%
5 Lo igie ) 2l 290 OIS ull  icman
Shls i (1 5ggMb SLuS 5 eir & 5o o 5 g
S laie 4 30 gy VY Y] M suls Ao ol il
0555 (595 = L (amildg s ol 4 Jlasl b 43539346
DY O8] el s di ol syl A LB la

98

25 S o (¥ ks jo) Sglsgre b A1 56 5
) Js2>) (P<0.05)
Gy coiolos] pod d e 3l odel vty gl B wicmen
Y plej xSl L)lSdgy oS bl 5l ao s +/B 593
Pl Sl — Sy 9 SslSgre Slniis £9,5 ol
> l38 )l (ime IS ay S8 095 Ly dnlie
Y0 593 Ly oS il (piomen (V J5iz) (P<0.05)
h Sl g Slxits IV 5V Jole o loj Ladd o
oy 455 YAIREVDIA 5 DO/FEVY/Y olieo 4 o &
65l g (¥ Jgss) (P<0.05) calul 1ol 4 ()ls e
e Cpimad (bl @inds Jolpe plw joym oo p
1SS e j9m olej Cewslgs wslwl 5las),y «/AYD
Sl 30 @ |y @i sl

sk couilg oas osliiwl (glajed b olS o o)las
35 @t 9y 3l e |y Sllg e 9 Spe sole JolS
M 3lie 5 5 olS” sl (izman (1 J9a2) (P<0.05)
S 09,5 d s |y il Sl (36 yuo 9 S yo Ao 4B
(¥ Jgis) (P<0.05) sls _jils (gl ine 00

aA



e 5 s o

J53ly5 ol §) (U Slrts 5 L)l oS il 5 (o ojlas i

S5 35wl

S jeld 05 iily gy Cogle Jlo coles b imgd oyl
u_}l )l I) .)9_’> ’g_u«) 9 )J..\.QJ wl).n wﬁ]‘?p 9 LX) FbUI ul).g() Dliu.ul.)

References

[1] Akula KK, Dhir A, Kulkarni SK, Rofecoxib a selective
cyclooxygenase-2  (COX-2)  inhibitor  increases
pentylenetetrazol seizure threshold in mice: possible
involvement of adenosinergic mechanism. Epilepsy Res
78 (2008) 60-70.

[2] Bakhtiari A, Detection of pyrrolizidine alkaloids in
Heotrouplum Bacciferum. St. Enghelab: University of
Tehran., 2006.

[3] Barkai E, Grossman Y, Gutnick MJ, Long-term changes
in neocortical activity after chemical kindling with
systemic pentylenetetrazole: an in vitro study. J
Neurophysiol 72 (1994) 72-83.

[4] Bauer B, Hartz AM, Pekcec A, Toellner K, Miller DS,
Potschka H, Seizure-induced up-regulation of P-
glycoprotein at the blood-brain barrier through
glutamate and cyclooxygenase-2 signaling. Mol
Pharmacol 73 (2008) 1444-53.

[5] Dhir A, Naidu PS, Kulkarni SK, Effect of
cyclooxygenase inhibitors on pentylenetetrazol (PTZ)-
induced convulsions: Possible mechanism of action.
Prog Neuropsychopharmacol Biol Psychiatry 30
(2006) 1478-1485.

[6] Dhir A, Naidu PS, Kulkarni SK, Neuroprotective effect
of nimesulide, a preferential COX-2 inhibitor, against
pentylenetetrazol (PTZ)-induced chemical kindling and
associated biochemical parameters in mice. Seizure 16
(2007) 691-697.

[7] Garavand S, Keramati K, Zendehdel M, Jadidoleslami
M, Garavand S, The effect of intracerebroventricular
injection of flunixin meglumine on PTZ- induced
seizure in male rat. Physiol Pharmacol 14 (2010) 4-40.

[8] Harooni HE, Naghdi N, Sepehri H, Haeri Rohani A, The
role of hippocampal nitric oxide (NO) on learning and
immediate, short- and long-term memory retrieval in

99

Sxiis Ao ol pisy Blas caS ol wls ol b
ol 2 39290 @AM SluS 5 oy s LSy, oS
4t jlp Sl ol )5 b asule (lp o8 Adlb e
Blas Gyga oS GlSy 1 S o gl g (adss

A b o gl (ois s Il sy g

inhibitory avoidance task in male adult rats. Behav
Brain Res 201 (2009) 166-172.

[9] Jiang R, Miyamoto A, Martz A, Specht A, Ishibashi H,
Kueny-Stotz M, Chassaing S, Brouillard R, de Carvalho
LP, Goeldner M, Nabekura J, Nielsen M, Grutter T,
Retrochalcone derivatives are positive allosteric
modulators at synaptic and extrasynaptic GABA(A)
receptors in vitro. Br J Pharmacol 162 (2011) 1326-
1339.

[10] Kavvadias D, Sand P, Youdim KA, Qaiser MZ, Rice-
Evans C, Baur R, Sigel E, Rausch WD, Riederer P,
Schreier P, The flavone hispidulin, a benzodiazepine
receptor ligand with positive allosteric properties,
traverses the blood-brain barrier and exhibits
anticonvulsive effects. Br J Pharmacol 142 (2004) 811-
820.

[11] Kawashty SA, Mosharrafa SA, EL-Gibali M, Saleh NA,
The flavonoids of four Pistacia species in Egypt.
Biochem Syst Ecol 28 (2000) 915-917.

[12] Liu LL, Yang JL, Shi YP, Phytochemicals and
biological activities of Pulicaria species. Chem
Biodivers 7 (2010) 327- 49.

[13] Miliauskas G, Mulder E, Linssen JP, Houben JH, van
Beek TA, Venskutonis PR, Evaluation of antioxidative
properties of Geranium macrorrhizum and Potentilla
fruticosa extracts in Dutch style fermented sausages.
Meat Sci 77 (2007) 703.

[14] Moradpour F, Naghdi N, Fathollahi Y, Anastrozole
improve testosterone-induced impairment acquisition of
spatial learning and memory in the hippocampal CA;
region in adult male rats. Behav Brain Res 175 (2006)
223-232.

[15] Mothana RA, Gruener TR, Bednarski PG, Lindequist U,
Evaluation of the in vitro anticancer, antimicrobial and
antioxidant activities of some Yemeni plants used in
folk medicine. Pharmazie 64 (2009) 260-8.

[16] Nassiri-Asl M, Mortazari SR, Samiee-Rad F, Zangivand

aq


http://www.ncbi.nlm.nih.gov/pubmed?term=Barkai%20E%5BAuthor%5D&cauthor=true&cauthor_uid=7965034
http://www.ncbi.nlm.nih.gov/pubmed?term=Grossman%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7965034
http://www.ncbi.nlm.nih.gov/pubmed?term=Gutnick%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=7965034
http://www.ncbi.nlm.nih.gov/pubmed?term=Dhir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16844276
http://www.ncbi.nlm.nih.gov/pubmed?term=Naidu%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=16844276
http://www.ncbi.nlm.nih.gov/pubmed?term=Kulkarni%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=16844276
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyamoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Martz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Specht%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishibashi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Kueny-Stotz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Chassaing%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Brouillard%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Carvalho%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Carvalho%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Goeldner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Nabekura%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Nielsen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Grutter%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21133889
http://www.ncbi.nlm.nih.gov/pubmed?term=Kavvadias%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Sand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Youdim%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Qaiser%20MZ%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Rice-Evans%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Rice-Evans%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Baur%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Sigel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Rausch%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Riederer%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Schreier%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15231642
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=20151381
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20151381
http://www.ncbi.nlm.nih.gov/pubmed?term=Shi%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=20151381
http://www.ncbi.nlm.nih.gov/pubmed?term=Miliauskas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=Mulder%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=Linssen%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=Houben%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Beek%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Beek%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=22061961
http://www.ncbi.nlm.nih.gov/pubmed?term=Venskutonis%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=22061961

WAY Sl o) Byl AV Als

S5955 1) 5 (5o 08

AA, Safdari F, Saroukhani Abbasi E, The effects of
rutin on the development of pentylenetrazole kindling
and memory retrieval in rats. Epilepsy Behave 18
(2010) 50-3.

[17] Nassiri-Asl M, Shariati-Rads S, Zamansoltani F,
Anticonvulsive  effects of intracerebroventricular
administration of rutin in rats. Prog
Neuropsychopharmacol Biol Psychiatry 32 (2008) 989-
93.

[18] Nassiri-Asl M, Shariati-Rad S, Zamansoltani F,
Anticonvulsant effects of aerial parts of Passiflora
incarnata  extract in  mice: involvement  of
benzodiazepine and  opioid  receptors. BMC
Complement Altern Med 7 (2007) 26.

[19] Noroozi E, Keramati K, Zendehdel M, The effect of
intracerebroventricular injection of COX-1 inhibitor

100

(ketoprofen) on PTZ-induced seizures in male rat.
Physiol Pharmacol 14 (2010) 262- 267.

[20] Ragab FA, El-Sayed NA, Eissa AA, El Kerdawy AM,
Synthesis and anticonvulsant activity of certain
substituted furochromone, benzofuran and flavone
derivatives. Chem Pharm Bull 58 (2010) 1148-1156.

[21] Rakhade SN, Loeb JA, Focal reduction of neuronal
glutamate transporters in human neocortical epilepsy.
Epilepsia 49 (2008) 226-236.

[22] Sayyah M, Moaied S, Kamalinejad M, Anticonvulsant
activity of  Heracleum  persicum  seed. J
Ethnopharmacol 8 (2005) 209-11.

[23] Weyerstahl P, Marschall H, Wahlburg HC, Christainsen
C, Rustaian A, Mirjalili F, Constituents of the essential
oil of pulicaria gnaphalodes (veat). Boiss from lIran.
Flavour Frag J 14 (1999) 121-130.


http://www.ncbi.nlm.nih.gov/pubmed?term=Nassiri-Asl%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17686156
http://www.ncbi.nlm.nih.gov/pubmed?term=Shariati-Rad%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17686156
http://www.ncbi.nlm.nih.gov/pubmed?term=Zamansoltani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17686156
http://www.ncbi.nlm.nih.gov/pubmed?term=Ragab%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=20823592
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Sayed%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=20823592
http://www.ncbi.nlm.nih.gov/pubmed?term=Eissa%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=20823592
http://www.ncbi.nlm.nih.gov/pubmed?term=El%20Kerdawy%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20823592
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rakhade%20SN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Loeb%20JA%22%5BAuthor%5D

	ab-Zendehdel.pdf
	Zendehdel_corrected_proof.pdf

