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Effects of AQueous Matricaria Recutita extract on anxiety-

like behavior in rat’s model kindled by Pentylenetetrazole

Gholamreza Komeili', Hamed Fanaei?, Vahid Sarani®

Background and Aim: Kindling can increase anxiety-like behavior in rodents. Oxidative stress has an
important role in arousing anxiety. It is known that Matricaria Recutita has an antioxidant effect. Thus, the
present study aimed at assessing the effects of this plant’s extract. on anxiety-like behavior induced by
kindling in rats.

Materials and Methods: In this experimental study, 40 male Wistar Albino rats (wt:200-250 g) were
randomly divided into 4 equal groups; namely control (intact), kindling, diazepam (2 mg/kg), and agueous
extract of Matricaria Recutita (30 mg/kg) intrapertoneally. Kindling was done by a sub-convulsive dose of
pentylenetetrazole (PTZ; 40 mg/kg, i.p.) in the remainder . groups. Kindling parameters in all these animals
were evaluated by a plus elevated maze. The percent of time spent in the open arms of maze (OAT %) and
percent of entries in the open arms (OAE %) were accounted for anxiety evaluation. Increase in OAT % and
OAE % indicated an anxiolytic effect. Finally,the obtained data was analyzed by means of Any-Maze
software and P<0.05 was taken as the significant level.

Results: Kindling significantly (P<0.05) increased anxiety response in rats for at least 24h following the last
seizure (decrease in OAT % and OAE %). Administeration of diazepam and Matricaria Recutita induced a
significant increase in OAT % and OAE %, thereby . displaying a decrease in the anxiety in the kindled rats
(P<0.05). Activity rate of the animals increased in the extract-treated group.

Conclusion: The results of the present study showed that Matricaria Recutita was able to improve elevated
levels of anxiety in kindled rats. Therefore, further works are needed to elucidate the extent and mechanism
of these effects.

Key Words: Matricaria Recutita; Diazepam; Kindling; Anxiety; Rat
Journal of Birjand University of Medical Sciences. 2016; 23 (1): 21-28.

Received: November 3, 2015 Accepted: February 23, 2016

! Corresponding Author; Physiology Department, Faculty of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran.
rkomeili@gmail.com Tel: 09155412877

2 Physiology Department, Faculty of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran.

3 Physiology Department, Faculty of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran.

21



93 Jwo!l dlie

¢ (Matricaria Recutita) 4l 7 0 ybas & 3t (w9 99
J931 ki 3 (b s

3 Sl a9 & old dol ™ Lo oMl

ol

s sl sl 55 etge i 9] Lol Am3 e 3] S Big 50 1y ladlanh 5, « SiiiS 1BAb 5 divoj
5ot slas s,y Sl 51 adle ol )3 cplpls )15 35 gl ol iS5l 1y e cAnlgd
B oy 2le (e > s

b pll o155 2,5 250 5200 (59 b sl sy o135 51 5 alymo Sige jo 40 59y 1 228 adlle l 1o (ol
L85 )18 0 )las sauS b yd odd JuuS g pbjbd saS el duiS @S (J S leg)S Hlha 40 Solal O ygods Sllges
ag)ls b ) et JolS” )13 530 b ol 48y (p,55kS [ o5 oo 40) Jgilys ity (Blio (950 30,5 b SidansS
58,5 )18 ogMay ayo Lo olSisd )3 g e 15 05 JoihBOLE 90 Sl I U 4ids 45 5 (Blao gy & pson;
L laodls b b (ygd b (ol lad] (adls (lsisay) Sl Sl sil 42 2955 20y 5 5k (o3l 0 olbbyo ploj Ao
A ai3)S s 55 0005 51 j1eS (6l sime o 233,5 obj,l ANY-maze ,l38la 5 51 oslil

355/2) 3905 2] (3o 3k (593l 2 s3> loj s221S) Sllge lykadl s )3 ()l im0 (IRl SJaiS W1 bl
g (2l L cuslys (2mgrkg) pLibs 5 (30M/kg) wsb ojlas & jas st (P<O/05)(dass” a3l 20£1/5 . s asls
S95b 4 3959 2oyd o (490l %30 clais %10) jgan o duoyd 4l DAEIID i b (coil > e oloj LilBl) Ol s
(PO/05) 125 (l33l (g o sine g0y (S ol g iiye o L

a1 o SialS 1) sdd JuuS sla gige 50 adl ]l Ollasl adaw gl a8 oy lis pols adllas [ (g S doel
2l 5l (6 ey Sllllae 4 g Cand gy Sl ol 355 pasilSeo

28-211(1) 2311395 . xiz py Seb 3 pole alSitils sole alxa

1394/12/04 : s p3y 1394/08/12 : sl s

. z R . . c 1
.(j).g" [ SN PR W ‘O'J‘k"} ‘O'J‘k"} ‘_;inl)) pole o Kiiily 6‘_’5\»:): 21l ‘65919:’.}:5 09,5 fJ?;»«A LRy
(859090 b 09,5 = Sy 1Sty = umly (b pole ol peizme =cin ol (glinl = plus 55 lae = lunly L ol
rkomeili@gmail.com : Sg xSl o 05433295728 e 09155412877 : -,als
Y
colpl el sb oyl (laals e laaly (S pale oKl ¢ S5 04Kl ¢ 55591 348 09,5
v
olpl el sh oyl (laals e laaly (S pale oKl ¢ S5 04Kl ¢ 55591 348 09,5

22



1395 )lp_ Jd b)lo&": 23 d)9>

»).u‘;w:);f}l:b&wbgolnw

b pbess Siduns” Gl ke Lol J Jae 9
by lasd b gre W5 (PTZ) Jgilmoksy
BOLLN

gy

shlsy cwl 2lS (Matricaria Recutita) agl
Bl by (8 slagme) 9 Bylices 2 &5 jlase o9
wolie Sas8 ol Loy cd 4 blo oo Sy 4
el S35 5 oddgy g platel Sk la Sy b
Sy il e alnse Glisee sl wlS ol Lol Li
STy gy sgbar Lol Jate (21 g Lg)l 53 09,4l
ol Bl By 55 1S g0l 53 i g 03905 iy

¢ sios] e Co 087 6 s Ol 3l by cledy Ggls
(o g Sl g (63,0 DS cadBupl)] (g5l
&S odd ol L agd e odlael lpl o i jsbay
orizen (1) ol a1l Yso (ol il olac
IR oSl > Bl olS o)las as cblis ol
Aogled; (8) cul oxs (5155 alimo Shge ) (s5he
ol Al ol Jglie ojlas (as cblis
(9) ol onis ool ylis w)ygl pouiagll | 5L guilanns]
alde 38les b 2baSgM d92g b ganled
)3 29 Bl olS ) bagfepulend g bagmjbagiu
olS 13 39290 (S 9 il gl (rioxen
ol ) njbdgin leediyS 4 o58 Jlos gl
ol olesl 1o BT g Ggb olS a5 awy e i
oybas 1955 b olojlyls adlas G 5o (11 10) s
ool cudly optiie ksl M3 s sl
(2013) Ross asllae p> (12) aas olis 25 5 ol
GBI oyttt gl SNy wigl, o)las b 3
(13) a5

It Shlasl Gl p Sl S aSa) 4 229 L
Ol s addllas cpl o ccuwl oduis i )l38 SJuls
b sl dgb olS ol ojlas ool hs

23

3

o0

ol ksl

b g ol Glg) M 5l §) S e
Cowl 0 03> L5 53 1y ol 4 Ml 50 ol,8 eles
B0 gl lasl loj ) pwoliw wlin] Lials o
i ol cldllas a3 o i3l 1) Jsene S yoe 4
olis olhlasl sy o 1y alsee was slaosad sl
Oy 31 A LB 01,3 9 G5B i Lol Sl 0ol
(1) S0 Jas & Clikasl 5> Jghume (slopiums

Oleyd (gl ondoslaiwl (oo)ld ladiwd oy 5 Jelaie
sty 4 Jlail b & jiwd b o bagin «ol dasl
5 85 g2 2909 St el GABA i) Joro 3 055
Il el cpl Xgdie Joho )3 (gl My Sloxl
o s WS 5 lasl 35 sl (il
il n e ol

Conl (5330 Sojolgyg YIS (p jald I (So g0
oSee 9 (3 2) canl woyd S5 U 0/5 Lyyis )] gonis &S
wlasl g Sopmdl il S5 b olesS] col
s glacs)lomal b Bl ol JS5 )
Jte s Jailssiopkitty gy o Syl Sidins 45l o
25395 25e Gup by cul Baje gpo ) erdaslis
(D) PSSR NIEHE (R VJCC JRE G SE
G g el St Gy (Uil okt
e, (SduS &S cwl sas 35 (4) des e
i (5) e SIS S 5 1y sl
e )0 2ol glazwl sl oy 4 cwl Sew
(6) 593 sbu] (655 yo mas

2 bl G S gpe g milS Slae s
! Eyo 04iuS o a,,l,, L;LthLia J)J w).w.u
Ere 2o gl (bie JolSS g S 3 5 WS (s
Mool dles jl calizes Jlges (sl Jao (bl o it >
a8 Xgi o o3l Aime) pl 3 ¢ ploon oo oy gt



ol)lS.o.n,GL_,oSLb).o!Lb

J9Jl s ey Jl (p2U lpuslans JLS) p 49k 51

2 G0p 3 ax (15) K8 bl Blaoyyy © ok
Mal b oM Sy abaases > a8l &jgods los
) b gd b o b3, g 45,5 1,3 30X30x30
ol (L 1y JolS (S o slagss ol o Sloj b S
D naib ) S 4 ol (s Gl 8l
Oygo Oae (LB Jgl als yo Fuly pas™ i dl> pe
zompyd by i
dyo 93 59y Al 9 SWslSae S DT Rgw
g Cudy a4 (PR dlsye g ol 4 2Rk
b 4Sal 5l an (15) Sugls =Sy (agas ©HMes
b ke dbpe glae Joslohey Gop S g
g b aB)S Hlai > duiS e lyea ol L ) poeiy

(19) el bk Jsilsoky oy

olhsl (b))
2 Cllgs ohlasl jld) (Sdans W5l e
3590 {Elevated plus maze) sgMsy aisye jlo olKiws
g )5l polaieas iulejl 5o, 85,8 L))
B pegase U Shhsl bl 5l S8 el S
Al isr 3 @l o )las 5 plils ol Jloy g 08,5
Sygodr 9 Il Bokin Guy il 8 aads 45 5 bl
sl mhaw gpSeilul (lp ad plxl Blaw g5y
85k il 4 g g b ol Sl iSe e
D ey p Omed b 5B B gy Cledy 9 C8)S
J38le 5 b e gaalS a4y Jl 51 L ool sy (slaodls
(8)S )8 o 5 4555 590 ANY-maze osase
2 Ol by cwd Yl 2959 L gjl 12 4 zg)S 9 399
S5k & (Open Arm Entry) g9 doyd . 43,5 las

Open Arm ) 5k sajl )3 ordisym oloj 2oy 5 ik

25 Jye? . L (Time
(15) OAB% =2 7r 100 b awlxe
OAT % = —== _ %100
OAT+CAT

G 93

5 gle Ghge p A0 Sl (o adlle nl
Slados S pe | ol ol 5 )5 200-250 5 L L
Sl phaly (S pole oSl (altlef] bl
Ko ey dhase b ad)B5le jslaiedy (bl L0
SIRSS Lulyd ad ) ooyl (slapuid > ain
el 03jlgy = olidgy Celw 035190 09 1 ol llg>
o Cagby g 3,5 Sle a3 25 122 o clod ¢ SO,
sl e g Of aoljl o jiwd Sllges g 39 Ao 325
o on 3 g apilel plel g (o) e Jobo
5 3 Sl b IS 3,lnkial cla by, Glhs wblges
O sy Gl oSl GW] w8 sl 4 S gl 2
ke (Blad ©jgod Sllse ()55l 0)93 plasl
03,5 @riAS 08 WSS 0 als U 03 0p)S
5 (pSshS il p S e 2) plijls oaiSedl )y duis
Sl p)5 Lo 30) wgl o jlas oaiiS'cdlyys duis 64,5
b9 celo o ojg) dan lagilejl )5 1,5 (p,5 ks
(14) s plosl s 11

LSS0 las iy,
ohal b ghaw glagles I (S ) @l olS
buwg olold 5l Gl olS (sloadliyw 10,5 ans
b RS e 4y S ale p pglye W)l
oxd Jo jaio O y2d Jeo 300 5 olS 530 )5 30 s
Joloee 0 035 pirds S b g obilund el 48 oas
23 8 03 9 0ad Blo (S ojlad Blo 8L ol
Olos U (oled cunlio byl )0 oilasdl gy . 000,5 SUis
3190 39 b odlodley o Taw 5 (o) atalsl ploc

235 35 (Blhe (19)0 ©ypods g o [ oS
LSS W g
oy Game clo )3 (S8 09)5 o) o sige don
s 5 393) (185l oS 8 1 ) 0 ad) o3l
5 by el 8 (p55kS lila S e 40

24



1395 )lqa_ Jd b)lo&": 23 d)9>

22y Sy pole pl8Al> sole dle

59,5 ol 3 pYL Ohhasl paw e a5 (P=0/04) sl
ol iy Sl o)las g pbjld Bpas iy il o
W Gials JuS g duS 098 b oawglie p 1) olej

(2 ))34:3)(P=0/008)

B

8

g

I *

ab

:

:

o

(aaild) azumms 695l 40 yama2 gloj wan

s dis Apdas dgbidas

ode @ jlo w93k 3 e ploj e WSSl -2 l3905
b (P<0/05) JyuiS 09)5 L loime M) @ awli Coms yy &5 po
s 107000 (P<0/01) WaisS 09,5 bl sine M5

SBMWB! Glo 5b ol 4 39y ledd sl U]
ANOVA ) sl olis Glise sbaog)S o (5 I sxe
Com 00540058 09,5 ;0 i oyl &5 & jgo oy (TSt
Spae iy (Jy 1l )b ne il S 05)5 &
Oygody ) S cpl cudly gl ojlas 5 pbjlo
o Gl og)S ple bodwlie 3 ()b
(3 ,12403)(P=0/004)
2 -

10

(L) 5L 950 429959 oluai

0
%5

s s bt dus dgbtdais

oMoy adiye jlo 3L (g93b 4 dgy9 dMaxi Kile -3 lages

0955 L la gime 3Mslb (P<0/0L) JyuS 09,8 L ,ls gme 33! A
o 10=50 (P<0/01) duis

25

Olysdr a9 5 slagil 4 plas 9y Clds sl
A a3,S Ly S s cudld SHe

‘wasls ;JUT

Uialyg) SPSS I8l 5 3l cmosls 3T (sl coles
y9dome (6lol (sl yge5T 51 bl b Laosly s oslazul (17
5 470 (S Blie Cund g 4,y uilly LT
a5 S a3 0005 ) jiaS (g o ime grbans b el

sl
&S ol lis Gl L g5l 0 el floy Gde dwslde
G me Sygods Sllas 0 1) mel)ly pl (adbaans
e 4345 (P<O/05) o3 oS (55 8 L aunlie )
Opgmen bl 098 cul 3 YL Clhladl waw
2 9 Olie Cwidly Sl ojlas 5 pbjld B pas iy
5 A 05 b Auglia , (6 lrine yobay |y 3 csasl
93 2 el ol oliee Jg (P=0/03) s> lial s
(L oges) cuilss (Gglis ojlas oaiSedlys g pljbs 09,5

ab
.

I

(42il) 5L g5l 50 9o gloj @ ae

Jis dis AL dgbidas

ogdle & 2dipe 5L (595l 3 sede (loj Ge (Nle -1 lages

M3 b (P<O/05) 8 09,8 b o ne 33 A .apl o
10 =5l P<0/01) duiS 09,5 bl e

SHE] jlo a5k ) Hpa> plojcle (Lo

&S iy cpd Db Gl it slaeg,S > (g sxe

Ol S 09,5 b awalie )3 1) liee ol cppabalans



ol)lS.o.n,GL_,oSLb).o!Lb

J9Jl s ey Jl (p2U lpuslans JLS) p 49k 51

2 Sl ojlac saiScdld 09,3 0 liee opl &S Db LS
Log)S  plo L dwlds
(5 )550)(P=0/04)

e Uil

. :.‘.)

o
bse 5 (5 okS lilas py5 o 30 595 L) gl oS
45 3l 2lS (65 ine gty |y JyilyS ity by

D Slgren (63905 U (L3 aslie cilalllas gl

S WS o) (1996) len» 4 Yamada
U eyl (e Jhge Sl oyl sl
Al s L &S ob gall 1) las idludgisw |l
p gl & WS 55 e 0 Slgen ol
SLE g be sl > sy gt (<9
ConssS| 5l Gl ol (Son a5 odd S ¢ WS
5 Paladini s (16) sl 03, Jos pibdgii
wgl oS olac &S WS 55 (1999) . Ken
S S chhsl g el (634 jluiedy Slgs oo
J9385s5 oyl Sl dm disgy 03,8 8L gl ojlas
(17) 3,85 1y Gal381 S 098 4 s ol (5

o)Ken ¢ Zanoli o (1994) ), Ken 4 Wolfman
Slgl &S a)S g b sl s)s s (2000)
Sl ibogsanh lial 4 by cisl olS dspl)|
> @l 15 39390 s gl Sle g 3,1 3gmg o] 3 oS
(19 18) cudl wjbdesy osipS lp byl
osial WS sys (1998) . ens 4 Clement
5 2830 ol 298 3l alykadl o (185 {Wisl )3 35250)
&y S5 ogMeay o Cund 3 ()50 b bge Sl
)l Slgen pols addlbas gl b a8 (20) wle o o5 1,
ASgigMe oS Wi S ol (1995) Oen g Viola yisen

SogyS oy lo Sl (593l ) yea ploj duopy s ]
(ANOVA Test) cusls 3925 (sl sine glis cilie
ssbar b5l ol o spas dop s uddis
1S (P=0/006) 315 jznls S 05,8 & Cams s foLsine
B pany riores bl pYVL Clladl gaw (ae &
P pa> 2oy (pSle Culy dgl ojlas 5 pljbs
A8 09)5 L dalie )3 (g)bgme Cygor | Jb o)l
(4 ))5403)(P=0/0007) s> )38l aluis o (P=0/008)

B ab
2 D ab :
Sl i
TE e §

Jis 4 pobotdans  dgbrdas
&5 o ogMey Lo 5U (595U p jedn loj Mo yd (Lo =4 lagei
0955 L ls gime 3Mslb (P<0/0L) JyS 09,8 L ,ls gme 33! A

o 10 =5l (P<0/001) dacs

25 -
a

Z) L
=): 5 L
A
By
7 .
20 N
E §
5 AR \

o §
0 s NN
Jws duies Aolstdues”  digltduis

2 it 2990 gl e S ige (58 Cullad (10S0ke -5 laged
(P<O/0L) JyiS 09,5 Ly o ime M 512 .0gYers @il po 30
)J»].O:JI.\.J

wslllas dyg0 calizee (glaog)S > S > cullad l5ee
=l 5 (ANOVA Test) sy lis syl me BN

26



1395 )lp_ Jd b)lo&": 23 d)9>

»).u‘;w:);f}l:b&wbgolnw

g sl 5550 (omas w9, lorbols] Sus
il ok ehladl Bo o)l plgisar S g
Fo 3 drge LB saon S b Jols Gojb I plsko

P

oS uﬂ ojlas Bpas a5 A 03y LS aslllas pl o
» L Sdas 5l b ohlesl pdaw Wlg o aigl
Olpl Whe aos cpl e el les gla ige
colid il o w b 3 olS ol Gpas isupl)l
3yl 5l 6y lalllas 4y olS ol el B el
g

©ysls 5 i Cogles o cules b adlas )
(6570 o)loss Slasios ¢,b) ool (S, psle oSl
5 R Ol (Baingg dbwgindy Cusl 0ap3)S s
5 oizmen los o pMel dsgocme ] 1 1y ag3 St
Sl 58 plely (Sjy 0aSil (siglsie8 09)5 (LS
335 o ) lew 059 cul Pl )3 (sl

aibgi 08 pS 4 698 hlod gl jloadlie (550
dei o sl Mo g (gylolss Gl cage 4 5y
(21)

sl ige 55 (2000) o Ken 5 Avallone cldlaa
Ao Al Agl o)las 3 dg3ge S 5 oS Db s
Oiaw Jdo 0 &S0l e W aSs s olylesl
oiou pl &S oh s ) Sl el ol sl
Gl ol e ) lsen ol ddlas mls |
5 0l oloj Sde 5 Bpas ojlas g5 4 boye Cul (S
Ol g slagialol sl Ollasl slwl g, (iren
15 Sl e jbogs (slooki nS s Sl (55 o5 ol
Sl > b Sl e 1y Job llas)
(22) 1S’ o ylao cdsl axsls - lgu>

3 e 5l Ll 45 A asude adlas ol
Al Sl nliel el g caily S cdlsd
ol (pl sl 3o Sl &S sy o0 a5 4 i cp
3 Vsl g 0395 (S > b ) i ok g
ey wile o] Gibogiuass olSs Gk
alpl b (pwibdgin goh S Glasd gwSS

&b

1- Lopes MW, Soares FM, de Mello N, Nunes JC, Cajado AG, de Brito D, et al. Time-dependent modulation of AMPA
receptor phosphorylation and mRNA expression of NMDA receptors and glial glutamate transporters in the rat
hippocampus and cerebral cortex in a pilocarpine model of epilepsy. Exp Brain Res. 2013; 226(2): 153-63.

2- Amudhan S, Gururaj G, Satishchandra P. Epilepsy in India I: Epidemiology and public health. Ann Indian Acad
Neurol. 2015; 18(3): 263-77.

3- Thurman DJ, Beghi E, Begley CE, Berg AT, Buchhalter JR, Ding D, et al. Standards for epidemiologic studies and
surveillance of epilepsy. Epilepsia. 2011; 52 Suppl 7: 2-26.

4- 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. Epilepsy Res. 2003; 56(1): 5-15.

5- Tang XH, Wu XY, Xu L, Fang YX, Wang JH, Zhu GX, et al. Tenidap is neuroprotective in a pilocarpine rat model
of temporal lobe epilepsy. Chin Med J (Engl). 2013; 126(10): 1900-5.

6- Patki G, Solanki N, Atrooz F, Allam F, Salim S. Depression, anxiety-like behavior and memory impairment are
associated with increased oxidative stress and inflammation in a rat model of social stress. Brain Res. 2013; 1539: 73-
86.

21



OlSon 5 ShioS L polle o5 oketty S| A ol sl Jid) 2 Gy

7- Pereira RP, Fachinetto R, de Souza Prestes A, Puntel RL, Santos da Silva GN, Heinzmann BM, et al. Antioxidant
effects of different extracts from Melissa officinalis, Matricaria recutita and Cymbopogon citratus. Neurochem Res.
2009; 34(5): 973-83.

8- Chandrashekhar VM, Ranpariya VL, Ganapaty S, Parashar A, Muchandi AA. Neuroprotective activity of Matricaria
recutita Linn against global model of ischemia in rats. J Ethnopharmacol. 2010; 127(3): 645-51.

9- Ranpariya VL, Parmar SK, Sheth NR, Chandrashekhar VM. Neuroprotective activity of Matricaria recutita against
fluoride-induced stress in rats. Pharm Biol. 2011; 49(7): 696-701.

10- Brown E, Hurd NS, McCall S, Ceremuga TE. Evaluation of the anxiolytic effects of chrysin, a Passiflora incarnata
extract, in the laboratory rat. AANA J. 2007; 75(5): 333-7.

11- Heidari MR, Dadollahi Z, Mehrabani M, Mehrabi H, Pourzadeh-Hosseini M, Behravan E, et al. Study of antiseizure
effects of Matricaria recutita extract in mice. Ann N 'Y Acad Sci. 2009; 1171: 300-4.

12- Amsterdam JD, Li Y, Soeller I, Rockwell K, Mao JJ, Shults J. A randomized, double-blind, placebo-controlled trial
of oral Matricaria recutita (chamomile) extract therapy for generalized anxiety disorder. J Clin Psychopharmacol. 2009;
29(4): 378-82.

13- Ross SM. Generalized anxiety disorder (GAD): efficacy of standardized Matricaria recutita (German chamomile)
extract in the treatment of generalized anxiety disorder. Holist Nurs Pract. 2013; 27(6): 366-8.

14- Gorgich E, Komeili GH, Zakeri Z, Ebrahimi S. Comparing Anticonvulsive Effect of Melissa Officinalis™ Hydro-
Alcoholic Extract and Phenytoin in Rat. J Health Scope. 2012; 1(1): 44-8.

15- Nazifi M, Fathi Azarbaijani FA, llkhanipour M, Farokhi F. Modulatory effect of Aspirin on anxiety-like behavior
induced by Pentylenetetrazole kindlind. Iran J Neurol. 2009; 8(25): 427-35. [Persian]

16- Yamada K, Miura T, Mimaki Y, Sashida Y. Effect of inhalation of chamomile oil vapour on plasma ACTH level in
ovariectomized-rat under restriction stress. Biol Pharm Bull. 1996; 19(9): 1244-6.

17- Paladini AC, Marder M, Viola H, Wolfman C, Wasowski C, Medina JH. Flavonoids and the central nervous
system: from forgotten factors to potent anxiolytic compounds. J Pharm Pharmacol. 1999; 51(5): 519-26.

18- Wolfman C, Viola H, Paladini A, Dajas F, Medina JH. Possible anxiolytic effects of chrysin, a central
benzodiazepine receptor ligand isolated from Passiflora coerulea. Pharmacol Biochem Behav. 1994; 47(1): 1-4.

19- Zanoli P, Avallone R, Baraldi M. Behavioral characterisation of the flavonoids apigenin and chrysin. Fitoterapia.
2000; 71 Suppl 1: S117-23.

20- Clement Y, Chapouthier G. Biological bases of anxiety. Neurosci Biobehav Rev. 1998; 22(5): 623-33.

21- Viola H, Wasowski C, Levi de Stein M, Wolfman C, Silveira R, Dajas F, et al. Apigenin, a component of Matricaria
recutita flowers, is a central benzodiazepine receptors-ligand with anxiolytic effects. Planta Med. 1995; 61(3): 213-6.

22- Avallone R, Zanoli P, Puia G, Kleinschnitz M, Schreier P, Baraldi M. Pharmacological profile of apigenin, a
flavonoid isolated from Matricaria chamomilla. Biochem Pharmacol. 2000; 59(11): 1387-94.

28



