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This studywas carried out to investigate th#fect of chamomile flow« aqueous extract
on different biochemical parametein pentylenetetrazoldPTZ) induce-convulsive
chicks Parameters included weserum total antioxidant capacity-AOC), serum and
brain gamm-aminobutyric acid (GABA), serum cholinesterase engyactivity (ChE)
electrolytes (N*,K*, and Cl), total calcium (C%), serumglucose and total prote

March 2017 concentratior
The dried flowers partcof chamomile fatricaria chamomilli L.) were subjected to
Key Words: aqueous extraction and given 200, 400 and 600mg/kg org), for its anticonvulsant

Matricaria chamomilla effecs and the effect was compared with titandard anticonvulsant drug sodil

L. valproate (200mg/k. A dose of 200mg/kg showed full protecti against PTZ

P1Z convulsions, whereas doses of and 600 mg/kg reduced the latency and onst
T-AOC . .
GABA convulsion The results suggest that the aqueous extract ahomile flower may

produce anticonvulsant effects biochemical changes inclum significant increases in
serum TAOC, serum GABAserum ChE activity and Naand ¢ significant reduction in
K" and serum glucose concentrathave been observed.

Introduction

Matricaria chamomillaL. (German chamomileis a species of annual plant of the farrAsteraceae
(Compositae) found in Irag [1hnd is the most popular vety used for medicinal purpos[2]. It has been
used for centuries in most countries as an-anxiety, antinflammatory, analgesic, a-microbial, anti-
spasmodic and sedative agent Ehamomile flowers head parts containbiological active flavonoidsuch
as apigenins and apegetrin.d\ather constitunts like amino acids, alkaloidfgtty acidsand tannins [4, 5].
Apigenin has the ability to selectively bind witigh affinity to GABA receptors and has mild seda!
effects [4].

Convulsion is a neurological disorder caused borganized, abnormal electrical activity in the hr
which results in repeated muscular contractiomxation and uncontrolled body movem« [6, 7]. Because
convulsion is often a symptom of epileptic seizure, the term convulsignsometimes used a synonym
for seizure, Bhough not all epileptic seizures lead to conwars, and not all convulsions are caused
epileptic seizures [8]Common convulsion causes include infectious, ntxatic, metabolicand tumoral
conditions or it may be idiopathi¢her than a possible hereditary predispos [9].

Anticonvulsant drugs are used in treatment of nmesirological disorders commonly associated 1
certain side effects. The most commonly used amigisants in neurological practice are sodium \Gfs
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and carbamazepine which weralicated in the treement of convulsions and epilep[10, 11]. Many
investigations have been geared towards finding aeticonvulsant drugs which are effective and
better safety profiles with minimum side effecMany previous researchesd reports have stated tl
pentylenetetrazole has an effect on the incidentecamvulsions through interfering witlgamma-
aminobutyric acideceptors. Substances that affect GABA synthetzymes are defined as convulsants
result in the impairment of GABA function, produgitonvulsions [12] Therefore this study evaluates -
anticonvulsant properties of chamomile flo aqueous extracMatricaria chamomill: L.), especially those
growing in Kurdistan regioagainst PT-induced convulsions in chicks.

Material and Methods
A. Collection of Plant Materials

The flower parts oMatricaria chamomillaL. were hand harvested from Kurdistan Re of Iraq. The
plant was authenticated in Foresbgpartment/ Collegef Agriculture / Duhok Universil. Then the plant
was air dried indoors abom temperature to protecifrom direct light, and stored until us

Figure1: Matricaria chamomillaL.

B. Extract Preparation

Themethod described by Sush et al. (2012)[13] was used for the preparation of the plant extrétt
dried milled flower parts were suspendeca soxhlet apparatus, at 25g/250ml of distilled wdoer7 to 8
hrs, then the extract was concentrated using aorgtavaporator (€°C) for about 3hrs/ L under reduced
pressure. The crude extract was tefernight in dark room to further evaporate amehtkept in a dark bott
in a refrigerator (4°C) and usedthin 5-10 days The concentrations of 200,400and 600m¢ as described
by Samal (2013)14], wereadministrated to animals usiioral gavages.

C. Laboratory Animals

The experimentvas carried out ¢ chicks of both sexes that weperchased frona local hatchery in
Duhok Province/Kurdistan Region/lraq. ~ chicks were one day old amgere left togrow for two weeks,
reaching about 22840 g. The chicks were housed in cages in the mesdaboratory at thiCollege of
Veterinary Medicine. The room temperature wa-34°C for the first four daysind wasgradually reduced
to 24-28C in the second week.dimal day light photoperiod (lig-dark cycle)was followet. The animals
were fedwith normal chick food with free access to drinkingter

D. Induction of Convulsion
The method usddr induction of convulsiowas adapted from thdescribed by Mahmoc et al (2003)
[15]. PTZ (Sigma, USA)was dissolved in normal saline at 80mg/ml and atht@red to chick
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subcutaneously (S.C) in a single dose (80mg/kgviolame of 0.1ml/100g).The animals were placedgirt
observation cages. A digital video camera was jpo&d in front of the cages for recording and obsgon
of the onset, duration and frequency of convulsiongach group.

E. Experimental design

Seventy two chicks were randomly divided into sigups. Each group composed of 12 chicks. The first
group served as negative control and was injeaeduganeously with normal saline. The second group
(positive control) was injecte8.C with freshly prepared solution of PTZ at 80mg/Képe third group was
treated orally with antiepileptic drug (sodium vaate) at 200mg/kg [16] for 6 days. The remainimge
groups were received chamomile aqueous extradd(a#t@0 and 600 mg /kg, respectively through orateo
for 6 days. On the"™®day, convulsion was induced to all the groupshities except the first group using
PTZ subcutaneously in the neck area 30 min aftenirdigtering the treatments. Animals were obsenaedhf
period of 30 min after PTZ injection. The Anti-carsive property of the plant extract was assesgeitkb
ability to prevent or delay the onset of convulsiomhe onset time, latency of convulsions, the remd$
animals protected from convulsions and the pergentd mortality against PTZ induced convulsionsever
recorded.

F. Blood Samples Collection

After three hrs from PTZ injection, and folled to observation and register convulsion signsol
samples were collected after overnight fastinghatend of the experiment"{@lay) from the jugular vein
[17]. The blood was collected in plastic tubes withanticoagulant and was then left to stand faual80
min at room temperature. Finally, the serum wasusgpd by centrifugation at 5000 rpm for 10 ming an
kept at -20°C until used for biochemical evaluaf{ib8).

G. Dissection and Tissue Samples Preparation
The whole brain tissues were isolated direaftgr sacrificing of the chicks. The brain wasret in a
plastic container and kept at -20°C until usedbiochemical estimation [19].

H. Biochemical Analysis

The quantitative estimation of some serum lanaéh constituents was undertaken for all chickugeso T-
AOC in serum, and GABA in serum and brain were mheteed by ELISA using standard kit (YH
Bioresearch Lab. /China). Electrometric estimattbserum and brain ChE activity was measured agugprd
to the method described by Mohammed (2007) [20luiSeNa and K were determined photometrically by
a spectrophotometer using standard kit (GesellgcBafrmany) according to the method of Trinder ()95
and Hillman and Beyer (1967), respectively [21,22] and C&” were also determined colorimetrically
using standard kit (Biolab/ France) according te thethod of Zalktal. (1956) and Moorhead and Briggs
(1974) respectively [23, 24]. Serum glucose levabwletermined enzymatically using spectrophotometer
and standard kit (Biolab/ France) according tortteelified method described by Trinder (1969) [25hafy
total protein in the serum was determined colonioally using standard kit (Biolab/ France) accoglio
the method of Gornaétal. (1949) (Biuret methodR6].

|. Phytochemical Analysis of Plant

Qualitative tests were carried out to deteettire presence of some pharmacologically activetitoants
as described by Alagpulinsa (2010) and Enemor (20227], for the detection of flavonoids, cardiac
glycosides, reducing sugars, saponins, tanningbaébids in chamomile flower.

J. Statistical Analysis

All the results were expressed as mean * atdndrror of mean. Analysis of variance (ANOVA)
followed by Duncan test (SAS program) was usedcfamparison of different means. The results were
considered significant at P<0.05.
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Results and Discussion
A. Phytochemical Analysis of M. chamomilla L. Extract

Table (1) illustrates the most important bieclical active constituents in plant extract of charite
flower.

Table -1: Phytochemical Analysis 8f. chamomillaL. Aqueous Extract.

Compounds Availability Reaction

Flavonoids Present Orange color

Cardiac glycosides Present Reddish- brown layer
Reducing sugar Absent No change in color
Saponins Present White foam

Tannins Present Blue-dark precipitate
Alkaloids Present Orange to red precipitate

Generally, the data presented of phytochenésts suggested that the agueous extradt chamomilla
L. contain compounds that may be useful in the meament of convulsion and epilepsy [15]. In thisdgtu
preliminary phytochemical screening of aqueous aettrevealed the presence of flavonoids, cardiac
glycosides, saponins, tannins and alkaloids. Plyistituents such as flavonoids (apigenin), taniind
saponins have been suggested to modulate centvalusesystems activities [28]. PTZ has been clesbds
a central benzodiazepine receptor antagonist. Hlaenpacological property of flavonoid isolated frohe
flowers of the medicinal plant sour orange demaustt anticonvulsant activity via benzodiazepinepéar
agonist [15]. Moreover, apigenin is a flavonoid aypf chamomile that had the ability to selectivieigd
with high affinity to the central benzodiazepineaptors [4]. Flavonoids in the extractMf chamomillal.
flowers might have agonist activity to benzodiarepieceptors decreasing the antagonistic effeleff@f on
this system. No observation of convulsion signthizee chicks treated with the 200mg/kg aqueousaeixtr
may be related to the presence of flavonoids intiaddto the tannins and alkaloids.

B. General Observations of Experimental Chicks

Convulsion signs were observed after aboatZDtmin from PTZ injection, represented by rapidet of
sudden jumping, severe muscle contraction, twistingead and neck to back with whole body congastio
asphyxia and mortality about 20-30% were obsermggositive control group in comparison with negativ
control (normal group) as shown in Figures (2- A,Dglayed onset signs with less latency and violent
sound, muscle contraction, tremor, legs extensi@hraortality about 10% were observed in those gsoup
treated with 400 and 600mg/kg of plant aqueousaektin comparison with positive control as shown in
Figure (2- B). No convulsion signs were detectetath groups of 200mg/kg treated with sodium vadpeo
and 200mg/kg treated with plant extract in commariwith positive control as shown in Figure (2- D).

The behavioral alterations observed in chiftkbowing PTZ injection were tremor, sudden jumping
severe muscle contraction, twisting of head andk nedack, violent sound, asphyxia and legs extmnsi
The present findings are in agreement with theltesd Sudiptaet al. [29] in mice when administrated a
convulsive dose of PTZ (80 mg/kg). PTZ effect coléd attributed to their interaction with the inldoy
neurotransmitter GABA or with GABA receptor complé&everal studies suggested that the enhancement of
GABA neurotransmission has been shown to inhib#wses, while inhibition of GABA neurotransmission
or its activity is known to promote and facilitatenvulsion and seizure signs [30, 31]

In this study, chicks were treated with sodivatproate (200mg/kg). It has been shown that thug d
provided 100% protection of animals against PTZ Pphesent findings are in agreement with the resflt
several studies of [31, 32]. Sodium valproate agypsess various seizure patterns induced by PTZ323
Sodium valproate enhances GABA function; it mayréase the synthesis of GABA by stimulating the
glutamic acid decarboxylase enzyme (GAD). It alsodpces selective modulation of voltage-gated Na
channels through preventing further influx andwefftluring sustained, rapid, repetitive neuronahd30].

In this study, chicks groups treated with #gpeous extract at 200, 400 and 600mg/kg have shown
protection against the epileptic effect of PTZ withl protection in group 200mg/kg likewise sodium
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valproate. On the other hand, less latency witlaysal onset of convulsions has been recorded inpgrou
400and 600mg/kg of aqueous extract in comparisdh pasitive control group, suggesting that the plan
extract's anticonvulsant effective dose is 200mg/kg

Figure-2: Clinical signs of convulsion induced byZPin treated chicks with sodium valproate (drugdl /1.
chamomillaL. agueous extract. A- severe muscle contractigisting of head and neck with death; B- leg
extension to outside, tremor and violent soundyw@ele body congestion and asphyxia; D- no signewe
observed.

C. Effect of aqueous extract of M. chamomilla L. on serum T-AOC, serum and brain GABA and
ChE activity in PTZ treated chicks

As shown in Figure 3jgnificant reduction of serum T-AOC level wasaeted in chicks injected with
PTZ. The present finding is in agreement with tegufts of Hamid (2011) and Binaa al (2014)[35, 36]
who reported that in patients with epilepsy withtngiatment, serum T-AOC was significantly reduced i
comparison with control. Convulsion always refleetisnormal hypersynchronous electrical activity of
neurons caused by an imbalance between excitdtegiufamate) and inhibitory neurotransmitter (GABA)
[37], production and release of excitatory neumraitter, such as L-glutamate, induces cascadégradn
the postsynaptic neuron, resulting in the formatidneactive oxygen species (ROS) [38]. ROS has bee
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engaged in the development of convulsions, seizamdsepilepsy under pathological conditions anklelit
to seizurenduced neurodegeneration. Evidences indicate gdeah correlation betweefree radicals
generation and the development oizures in some pathological conditiof89, 30. Sodium valproate
showed significant elevation of AOC and more than ttnormal level despite injection PTZ. The present
findings are in agreement with Moeta et al (2013)[40] who reported that in tlse patients treated with
valproate has been shown significant elevation-AOC in serum. Howevestudies carried out by Harr
et al (2004) and Schulpist al. (2006[41, 42], reported thah epileptic patients treated particularly w
sodium valproate aignificant decrease of-AOC level incompared with the normal control. Activity a
regularity of some antioxidant enzymes incein patients treated with sodium valpro[43, 44]. Serum T-
AOC levels were observed to increase graduallyometation with increasing extract concentratio28(Q,
400 and 600mg/kg), in comparison with positive col, but statistically not significant in group 200 fxg.
This elevation may be related toet presence of flavonoids, which act as antiox&laRtavonoids hav
antioxidant activity,and they are the major constituents of a varietplahts and seec[45]. Gardiner
(1999) [46],Avallone et al (2000[4] and Zaiteret al (2007) [47] reported te plentiful presence of
flavonoids in chamomile flower.
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Figure3: Effect of aqueous extract M. chamomillaL. on serum T-AOC in PZ treated chicks compared wi
controls (n=12 chicks in each group, values areesged as mean +SE, differletters refer to the significa
differences at p< 0.05).

In Figure 4 hicks' injection by PTZ display significant decreasf serum GABA in positive contr
group in compared with negative control. The pre§ieding is in agreement witthe study of Mishraet al.
(2007) [48] and Salalet al (2014 [49] who found significant decrease in serum GABA level oge
suffered from febrile convulsiodack (2004[50] referred thaglutamic acid is converted to GABA via t
enzyme GAD and metabolized by gamma amino butyratessaminase (GAB-transaminas: within the
brain Substances that affect this enzyme (GAD) or ecda®ABA-mediated inhibition are defined
convulsants [51, 12JAlso in the present finding, sodium valproate shdwignificant increase in thevel
of serum GABA and isagreement with the study carried out Abdel Mageic et al (2014) [52].The
mechanism of most antiepileptic drugs involve direcindirect GAEA enhancement throuca variety of
ways, either increasing activity or modulator of BAuch as, sodium valproate inhibiting GABA
reuptake such as, tiagabine [5Aqueous extra in various concentrationsause significant elevation
serum GABA. The present findings may be attributedhe chamomile flower flavonoids which enha
GABA function and production through their enzynsgstem modulators with contributes the presenc
tannins and alkaloids. Mahmooel al. (2003) [15]demonstrated that the flavonoids administratiorlyol
and intraperitoneal in rats exposed to PTZ, reduced conwilsgsponse and mortality rate and sugge
that the flavonoids have anticonvulsant activitgiagt PTZ
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Figure-4: Effect of aqueous extractMf chamomilli L. on serum GABA in PTZ treated chicks comparechwibntrols
(n=12 chicks in each group, values are expresseshemn +SE, different letters refer to the signific
differences at p< 0.05).

Onother hand, GABA concentratic in brain as shown in Figure,5ositive control did not changed
comparison with negative control and adrug-depended group and all treated groups of aquedusace
did not changed in comparison with positive con
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Figure-5: Effect of aqueous extractMf chamomilli L. on brain GABA in PTZ treated chicks comparedhagbntrols
(n=12 chicks in each group, values are expresseshemm +SE, different letters refer to the signific
differences at p< 0.05).

ChE activityshow significant reduction in comparison with thegative control. The present findings
in agreement with Alet al (2012 [54] who referred in a previous study the epilepsy itidacin female
rats caused a significant decrease of serum activity. Also epilepsy induction by administration
carbofuran (convulsive agent) leads to a maximuhibition of ChE activity 8-90% inrats [55]. Askar
(2012) [56]indicated the prolonged exposure to organophosghaay cause convulsions through cer
nervous system effectDichlorvos and organophosphorus induced toxicituocdue to irreversibl
inhibiting of ChE activity which leac to higher levels accumulation of the neurotran@nacetylcholine
(Ach) at the nerve endings causing subsequent parasyetigattyperstimulation of the muscarinic ¢
nicotinic receptors in autonomic and central nesveysten[20,17]. In this studysignificant increase in the
activity of serum ChE has be@fserve in those chicks treated with sodium valproate. Thiding are
likewise carried out by TutoGrespoet al (2004) [57] who found the serum ChE activity increa
significantly in a group foepileptic patients treated with anticonvulsanigs in different age The study
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conducted by Gamiet al (2013)[58], patients of epilepsy treated with sodium valpedaad significantl
higher levels of much liver enzymes. Changes inrse€hE activty closely reflected the rate protein
formation by the liver [59].All doses of aqueous extract resulsignificant increase of serum ChE acti.
In alternative medicine sedative, spasmolytic andofytic effect of chamomile flower[46] could be due
to enhancement ChE activity and this may along WI##BA effect (Figure-6).
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Figure6: Effect of the aqueous extract M. chamomillaL. on serum ChE in PTZ treated chicks compared
controls (n=12 chicks in each group, values arerested as mean £SE, different letters refer to
significant differences at p< 0. 0

D. Effect of aqueous extract of M. chamomilla L. on serum electrolytes (Na*, K*, CI") and total
Ca?"in PTZ treated chicks

Figures 7, 8evealed that in positivcontrol, the induction of convulsions in chicks sheignificant
decrease of Naand increase in K The present findings are in agreement with Hoa et al (2012)[60],
who found thatin epileptic rats induced by pilocarpine, the serbi@” decreased while * increased
significantly. Howeverthese findings disagree with Abdul Wahid, (2( [61] who recorded significat
elevation of Naand reduction of * in untreated epileptic patients compared with gaftormal contro
Several studiesrpvided evidences that the body electrolytes playital role for enabling convulsic
conditions to develop and biochemical estimatiors@fum N*, K*, and other ions are essential for
understanding and management of epileptic pati[62]. Some studieamply tha the electrolyte
mechanisms underlyingonvulsion produced by PT.are an increase in voltagated K channel with an
imbalance of GABA to glutamat§3]. Glutamate is an ionotropic that upmeceptor bindin, it increases
the permeability of Naand K ions, leading to further influx of I and K efflux through these channe
result in cell membrane depolarization and actiotemptial generatio[63]. Also administration of sodiui
valproate causesignificant increase of I, while K" is not affected. These findings are in agreement
Hamedet al (2004) [41]in epileptic patients treated with sodium valpr. Sodium valproate enhars
GABA systems [30hnd binding to the inactivated state of the’ channel This bindin( leads to a voltage-
gated and frequenayependent depletion in channel conductance, reguiti a limitation of repetitivi
neuronal firing with mild or no effect on the geaton of single action potentia[64]. Chamomile aqueous
extract revealed signdant increase of M in all doses and Kreduction at low dose only (200mg/kg)
comparison with the positive cont. These results could be attributed to pigtoconstituents of the pla
extract that exertheir action through GABA to glutamabalance system. Moreover, the GA-receptor,
originally identified as a functional entity beirsgtivated by GABA, this response exhibited theiticac
across an activation of both Nand K" channels [65].
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Figure-7: Effect of aqueous extract Mt chanomilla L. on serum N&in PTZ treated chicks compared with contt
(n=12 chicks in each group, values are expresseshesmn +SE, different letters refer to the signific

differences at p< 0.05).
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Figure-8: Effect of aqueous extract f chamomillaL. on serum K in PTZ treatd chicks compared with contrc

(n=12 chicks in each group, values are expressexhem +SE, differentetters refer to the significa
differences at p< 0.05).

Figure 9 shows that @oncentratio not affected by PTZ injectiofRositive control group did not chan
significantly in comparison with negative cont Also no changes haveeen observed in those grot
treated with aqueolextract and in sodium valproate group in comparisith positive control.
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Figure-9: Effect of aqueous extract Mt chamomillaL. on serum Clin PTZ treatd chicks compared with contrc

(n=12 chicks in each group, values are expressethesm +SE, different letters refer to the signific
differences at p< 0.05).

In Figure 10 injection of PTZaused significant elevation of serum total ¥ in comparison with the
negative control. On thether hand, this elevaticwasnot restored by sodium valproate plant extract
doses. The present resultiisagreement wittKumar et al (2013) [66] whie disagreewith Abdul Wahid
(2010) [61] who found Cdions in serum did not change in untreated epilgmitents in comparison wi

normal healthy control, also found in treated ggitepatient with sodium valproate, *'serum increased in
comparison with the control.
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Figure-10: Effect of aqueous extract\df chamomilli L. on serum C& in PTZ treated chicks compared with cont

(n=12 chicks in each group, values are expresseatkas +SE, different letters refer to the signiii
differences at p< 0.05).

E. Effect of aqueous extract of M. chamomilla L. on serum glucose and total protein in PTZ
treated chicks

Serum glucose concentration did not differ sigaifity in chicks under convulsion induction eff The
present finding is incompatible with the sies conducted by Ali (2010) [67] arkli et al (2012) [54] who
found the epilepsy induction by PTZ in rats causigdificant increase in serum glucose level in calison
with the normal controlDifferent result of glucose level measuremwasobserved byYuzo et al (1998)
[68]. The authors indicated thapileptc rats showed decrease in serum glucose level due to the fre
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occurrence of tonic convulsions and wild jumpingasated with low body weight. In the present it
serum glucose levelns those convulsive chicks treated with sodium k@épe showd significant increase in
comparison with normal group. The mechanisms lepdim hyperglycemia during sodium valpro
medication are still poorly defined, although thee wf sodium valproate may be associated with ad
effects, one of the most commbeing hyperinsulinemia is known to be associatetth wieght gain and
insulin resistance [79Moreover, acute necrotic pancreatitis is assediatith the use of sodium valpro:
and may affect insulin hormones synthesis sitessudetiol [70, 71]. Sigificant decrease of serum glucc
concentration was shown at doses 400 and 600min comparison with the controlThe possible
mechanism may be du® the presence of flavonoi(4] which stimulates secretion of insulin frc
pancreatic cells leading to incred insulin level in blood [72] Flavonoids malsc increase the insulin
sensitivity [73] (Figure-11).

Serum Glucose
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o 250.00 | HP.C
(@)
g 200.00 — o Drug
= 15000 — g
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|n Serum Glucose | 274.41 | 305.00 | 342.44 | 273.78 | 207.71 | 228.31

Figured1l: Effect of aqueous extract M. chamomillaL. on serum glucosen PTZ treated chicks compared w
controls (n=12 chicks in each group, values areresged as mean *SE, different letters refer to
significant differences at p< 0.0

Total protein in serum wasot affected in positive control in compariswith the negative contr
(Figure 12).This result is in agreement with the studyNatelsonet al (1979)[74], who indicated that in
idiopathic or generalized epileptic patients, tleeusm total proteiris normal.Treated chicks wil sodium
valproate sbw significant increase of serum total protein amparison with control groups (positive ¢
negative) his result is in agreement wiiGarzonet al (1985)[75]while in contrast with the study
Babayigitet al (2006)[76]. ®veral studies suggestecat sodium valproate is metabolized to unsatur
toxic products in the body antldse products may cause hepatotoy [77]. In this stud, the elevation of
serum total protein in those chicks treated witldism valproate may be related to toxic and a
pancreatitis effect of sodium valpro. When administrated, the extract caused no changeserum total
protein level in comparison witthe control. Unfortunate, till yet, no studies have beeconducted to
evaluate theffects of herbal extract on total protein le
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Figured2: Effect of aqueous extract M. chamomillaL. on serum total protein in PTZ treated chicks paned with
controls (n=12 chicks in each group, values areresged as mean =SE, different letters refer to
significant differences at p< 0.(

At the end ofthis study we concluded thMatricaria chamomilla L. aqueous extract exhibite

anticonvulsant effect and full protection in do€®&g/kg with reduced latency and developmentlinical

signs in doses 408nd 600mg/kg this could be attributed to preseficaainly flavonoid: with tannins and
alkaloids.
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