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ABSTRACT

Aim of present investigation was to evaluate amtcdsant profile of Argentum Metallicum a homeopath
preparation in various models of convulsion by ass®y various behavioral and biochemical parameters
laboratory animals. Anticonvulsant activity of Argem Metallicum (30 CH, 200 CH and 1 M) was evaidat
against pentylenetetrazole (PTZ), picrotoxin (PT3tfychnine (STR), isoniazid (INH) and maximal &teshock
(MES) induced convulsions in mice as well as dieadtikindling model in rats. The various in-vitra@ameters
were also determined including brain gamma amintytix acid (GABA), nitric oxide (NO) and xanthingidase
(XO). Diazepam and Phenytoin were used as referesuticonvulsant drugs for comparison. A single
intraperitoneal injection of PTZ (90mg/kg), STRi§/kg) and Isoniazid (300 mg/kg) and subcutanenjestion of
PTX (3.5 mg/kg) resulted in hind-limb, tonic-clomicnvulsion along with lethality in mice, whereasce daily
auricular stimulation resulted progressive sevefyseizures in rats. It also significantly decredgP < 0.001)
brain GABA level in PTZ, PTX and INH model as wsllsignificantly elevated (P < 0.001) brain NO ax@ level
in PTZ, PTX, INH as well as STR model. Mice treatétd Argentum Metallicum (200 CH and 1 M) delayetet
of convulsion along with duration of tonic-cloniorvulsions. It also significantly reduced mortalitymice. Rats
treated with Argentum Metallicum (200 CH and 1 Mpwed significant and dose dependant (P < 0.05 Rnd
0.001) amelioration in severity of electrically Bled seizures and total number of rats seizuregpeup. Treatment
with Argentum Metallicum (200 CH and 1 M) signifitig (P < 0.01 and P < 0.001) elevated the brain EMlevel
and decreased brain NO and XO level in dose depermti@nner. Argentum Metallicum exhibits its antiepiic
activity through GABAegic mechanism and by moduetif endogenous antioxidants like NO and XO.

Keyword: AnticonvulsantArgentum MetallicumBrain GABA, Homeopathy, Nitric oxide, Xanthineidase.

INTRODUCTION

Epilepsy is a neurological disease affecting 8@vidual per thousand of population. Over a perddime it was
observed that focusing the health strategy on comuable diseases seldom proved effective. Rise eiteb
nutrition and social welfare programs the paradigiw shifted to the non communicable neurologicabdiers [1].
Abnormal neuronal firing and excitatory neurotraitten play pivotal role in precipitation of seizgran patients [2,
3.
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Antiepileptic drug therapy is clinically effectivieut the adjuvant adverse effect (drowsiness, dézsinnausea,
irritability and hyperactivity) put the blemish dhe pharmacotherapeutic profile [4]. At such aiaitjuncture,
medical decision maker is left stranded with latkmtimum treatment algorithms.

Epilepsy induced by the systemic administrationcb&micals like pentylenetetrazole (PTZ), picrotogirX),
strychnine (STR) and isoniazid (INH) are reprodieitaboratory animal model for preclinical evaloatiof
potential drug for epilepsy [5-7].

Homeopathy is a popular alternative mode of treatnaed provides a ray of hope as the side effeafilpris
minimum and the efficacy is proven clinically oxaecentury [8-10].

Anticipating better efficacy of homeopathic medé&snin epilepsy already depends on the systemagicejudiced
drug proving on healthy human organisms; whichuim tis applied as therapeutics [11]. An array afnbopathic
medicines including Absinthium, Artemisia vulgar&ilicea, Calcarea arsenica, Belladonna, etc. baea proven
for management of epilepsy clinically [12, 13] gmebclinically [14, 15]. From the bulk of such cliaily proven
medicinesArgentum Metallicunshowed a congruent symptom similarity for impliocatiof the drug in laboratory
animal models of epilepsy to elucidate the possidg of objectively decide mechanism. The homedpatdmedy
Argentum Metallicunis made from Metallic SilverArgentum Metallicunis well documented in literature to have
antianxiety, antipsoriatic and antipsychotic a¢$iiL6]. However, there is dearth of pharmacolohmadence to
prove its mettle.

Hence, the objective of present investigation wa®\aluate anticonvulsant profile dfgentum Metallicumin
various models of convulsion by assessing vari@mabioral and biochemical parameters.

MATERIAL AND METHODS

1.1. Animals:

Adult male Swiss albino mice (18-22 g) and maletdfisats (180-200 g) were purchased from Nationstitute of
Biosciences, Pune and housed in quarantine fomask at the institute animal house separately auggs of six
animals per cage at standard laboratory conditidngnals had free access to food (standard chaletp&ranav
Agro industries Ltd., Sangli, India) and water @ditlm. Research protocol was approved by the tlrigtinal
Animal Ethics Committee and performed in accordamgth the guidelines of Committee for Control and
Supervision of Experimentation on Animals (CPCSE&dvernment of India on animal experimentation.

1.2. Drugs and solutions:

Argentum Metallicum(AM) (KR Homeo Pharmacy, Pune), Pentylenetetraz®i€Z), Strychnine (STR) (Sigma
Aldrich India), Phenytoin (PHY) (Eptofh Sun Pharma Ltd., India), Diazepam (DZP) (CalmBp&anbaxy Ltd.,

India) and Isoniazid (INH) (Solon&x Macleods, Mumbai, India) were used in presendystill other reagents
were purchased from S.D. Fine Chemicals, Mumbdialn

1.3. Assessment of anticonvulsant activity:
1.3.1. Pentylenetetrazole (PTZ) induced convulsions:
The mice were randomly divided into six groups eamihg six mice in each group as follows:

Group |: Argentum Metallicum (30 CH, 0.4 ml, i.p.);
Group I1: Argentum Metallicum (200 CH, 0.4 ml, i.p.);
Group I11: Argentum Metallicum (1 M, 0.4 ml, i.p.);
Group | V: Diazepam (5 mg/kg, i.p.);

Group V: Vehicle control (dispensing alcohol, 0.4 ml, i.p.)
Group VI: Distilled water (0.4 ml, i.p.)

The induction of PTZ induced convulsion was carrieast according to previously described method [17].
Immediately after PTZ administration mice were ated for next 30 min for following symptoms:

» Onset of convulsion, duration of clonic convulsidnration of tonic convulsion
» incidence (number of mice showing convulsions); tadty
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1.3.2. Picrotoxin (PTX) induced convulsions:

The mice were randomly divided into groups as dbedrabove. The induction of PTX induced convulsieas
carried out according to previously described meétiib8]. Immediately after PTX administration miceens
observed for next 30 min for following symptoms:

» Onset of convulsion, duration of clonic convulsidaoration of tonic convulsion
» incidence (number of mice showing convulsions); tadty

1.3.3. Strychnine (STR) induced convulsions:

The mice were randomly divided into groups as dbesdrabove. The induction of STR induced convulsias
carried out according to previously described metfip9]. Immediately after STR administration micesrey
observed for next 60 min for following symptoms:

» Onset of convulsion, duration of clonic convulsidnration of tonic convulsion
» incidence (number of mice showing convulsions); tadty

1.3.4.Isoniazid (INH) induced convulsions:

The mice were randomly divided into groups as deedrabove. The induction of INH induced convulsieas
carried out according to previously described metfip8]. Immediately after INH administration miceese
observed for next 120 min for following symptoms:

» Onset of convulsion, duration of clonic convulsidaoration of tonic convulsion
» incidence (number of mice showing convulsions); tadty

1.3.5. Maximal electroshock (MES) induced convulsions:
The mice were randomly divided into groups as deedrabove. The induction of MES induced convulsicas
carried out according to previously described mef2®].

1.3.6. Electrical Kindling convulsions in rats:

Kindling results from repetitive subconvulsive etémal stimulation of certain areas of the brairheTanimals
received two subconvulsive electric shocks perafa3l mA for 0.1 sec, 3 h apart using auriculackteles, until
all animals exhibited grade 4-5 seizure score aiogrto previously described method [21]. The rasre
randomly divided into groups as described abovediig stimulus was given 45 min after intraperéah(i.p.)
administration of vehicle (dispensing alcohol),titlexd water or test drugArgentum Metallicumand 30 min after
the standard (diazepam) drug. Convulsion score&ag@éntum Metallicuntreated rats were compared with vehicle
and diazepam treated animals.

1.4. Biochemical evaluation:
1.4.1. Brain GABA estimation:
Brain GABA level was estimated according to previously descrimethod [22] using GABA as a standard.

1.4.2. Estimation of total protein:
Protein concentration was estimated according tvipusly described method [23] using BSA (bovineuse
albumin) as a standard.

1.4.3. Estimation of nitrite/nitrate level:
The NO level was estimated as nitrite by the ad@liess reaction after reduction of nitrate toitdtby vanadium
trichloride according to previously described mettia4].

1.4.4. Estimation of Xanthine oxidase (XO) level:
Xanthine oxidase activity was measured spectrophetiocally by the formation of uric acid from xairth through
the increase in absorbency at 293 nm, accordipgetgously described method [25].
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1.5. Statistical analysis:

Data were expressed as mean * standard error n8#M)( The data of ‘Brain GABA’, ‘Nitric oxide’ and
‘Xanthine oxidase’ was analyzed using one-way &ialgf variance (ANOVA), Dunnett’'s multiple rangest was
applied for post hoc analysis. Data of ‘incidenéeanvulsion’ was analyzed by Chiest. Data of ‘mortality’ was
analyzed by Fisher’'s exact test. Data of ‘percemtajzure free rats’ was analyzed by using KaplagieManalysis,
Log-rank (Mantel-Cox) test was applied for post fo@alysis. Analysis of all the statistical data vpasformed
using GraphPad Prism 5.0 (GraphPad, San Diego, UBA) 0.05 was considered as statistically sigaift.

RESULTS

3.1. Effects of Argentum Metallicum and diazepam on pentylenetetrazole induced convulsionsin mice;
Intraperitoneal administration of PTZ (90 mg/kgusad hind-limb, tonic-clonic convulsion as well lathality in
mice. Mice pretreated with AM (200 CH and 1 M) sfgrantly and dose dependently protect from PTZuiced
convulsion. It significantly P < 0.01 andP < 0.001 respectively) delayed the onset of coneualsis compared to
PTZ control mice. Similarly when compared to PTatrtol mice, AM (200 CH and 1 M) pretreated mice whd
significant and dose dependaRt{ 0.01 and® < 0.001 respectively) reduction in duration of toaonvulsion but it
failed to produce any significant reduction in diga of clonic convulsion (Fig. 1). PretreatmenttwAM (200 CH
and 1 M) also significantly reduceB € 0.01 and® < 0.001 respectively) the total number of animalswulsed per
group along with the percentage mortality as comgao PTZ control mice. Distilled water (DW) (0.4, mp.) did
not show any significant protection against incideficonvulsion but it significantly decreased € 0.01) PTZ
induced mortality in the mice (Table 1).
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Treatment

Onset of convulsion

2 Duration of clonic convulsion Duration of tonic convulsion

Fig 1. Effects of Argentum Metallicum and diazepam on pentylenetetrazole induced convutsis in mice
Data are expressed as mean +S.E.M. n = 6 in eaohg Data was analyzed by one-way ANOVA followeBinnett's test (*P < 0.05, **P <
0.01 and ***P < 0.001 as compared to PTZ treatedeni

Mice treated with PTZ (90 mg/kg) showed significdetreased in brain GABA leve? & 0.001) whereas the level
of NO and XO were significantly increased € 0.001) as compared to normal mice (Table 1).réaghent with
AM (200 CH and 1 M) results significant and dos@elaant P < 0.01 andP < 0.001 respectively) increased in
brain GABA level as compared to PTZ control micexn @her hand it significantly attenuatdd € 0.05 andP <
0.001 respectively) this elevated level of NO ard Xs compared to PTZ control mice. DW (0.4 ml)ifpiled to
produced any significant change in the level ofb@ABA, NO and XO. When compared with PTZ contnake,
diazepam (5 mg/kg, i.p.) treated mice significarghtagonizedR < 0.001) this changes in brain GABA, NO and
XO levels (Table 1).
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Table 1.Effects of Argentum Metallicum and diazepam on pentylenetetrazole induced convigss in mice

Treatment
AM No. . Mortality Brain Nitric  oxide  Xanthine
Fr:z/k (Dn?F;k (0.4 (Drml convulsed / %;ot:(r:]tlg] dals (% GABA (nmole/g  of oxidase (U/g of
(mg/kg, (mg/kg, ml, NN No. used p Death) (ng/gm) protein) protein)
i.p.) i.p.) i) i.p.)
51.70 £
- - - - - - - 189 0.12 £ 0.012 3.16 £0.22
5/6 27.86 +
90 - -- - 6/6 0.00 (83.33) 2 03 0.24 £0.007* 7.14+0.1%*
0/6 46.08 + .
90 5 - - 0/§°ee 100.00 (0.00°% B 0.14 +0.018° 3.96+0.20
3/6 28.98 +
90 - 30CH - 5/6 16.67 (50.00§° 248 0.23 £ 0.007 6.80 £0.11
200 @ 1/6 36.90 + ,
90 - CH - 3/62 50.00 (16,67  1.94° 0.20 £ 0.014 5.90 +£0.39
0/6 44.82 + .
- . @@ <
90 1M 1/& 83.33 (0.00§% 156 0.15+0.008° 4.58+0.15
90 - - 04 6/6 0.00 3/6 28.56 + 0.23 £ 0.007 6.66 +0.45

(50.00f°  1.12

Data are expressed as mean =S.E.M. n = 6 in eaobpy Data of ‘Brain GABA', ‘Nitric oxide’ and ‘Xahine oxidase’ was analyzed by one-
way ANOVA followed by Dunnett’s test (*P < 0.05P*¢ 0.01 and ***P < 0.001 as compared to PTZ trecitaice where a¥ < 0.05,”P <
0.01 and”P < 0.001 as compared to normal mice. Data of ‘iterice of convulsion’ was analyzed by*@ast @P < 0.05,2%P < 0.01 and
@@8p < 0.001 as compared to PTZ treated mice). Datmoftality’ was analyzed by Fisher's exact te8t & 0.05,%P < 0.01,**%P < 0.001 as
compared to PTZ treated mice).

3.2. Effects of Argentum Metallicum and diazepam on picrotoxin induced convulsionsin mice:

Mice treated with picrotoxin (3.5 mg/kg s.c.) shaweonic convulsions followed by THLE (after somric
episodes) and mortality in mice. It also resultedsignificant decreasedP (< 0.001) in level of brain GABA and
significant increased?(< 0.001) in NO and XO level as compared to normigkemMice treated with AM (30 CH,
200 CH and 1 M) failed to produced any delayedrised of convulsion as well as decreased in duratfarionic
convulsion. AM (1 M) treated mice significantly deased duration of tonic convulsioR € 0.05) as compared to
PTX control mice whereas mice treated with AM (30,200 CH) did not produced any significant redoctin
duration of tonic convulsion (Fig. 2). Pretreatmesith AM (30 CH, 200 CH) as well as DW (0.4 ml,.).failed to
show any significant protection against incidenéeanvulsions and PTX-induced mortality. But micetpeated
with AM (1 M) showed significant protectiof® & 0.05) against PTX-induced mortality (Table 2).
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Fig 2. Effects of Argentum Metallicum and diazepam on picrotoxin induced convulsions in ine
Data are expressed as mean +S.E.M. n = 6 in eaohg Data was analyzed by one-way ANOVA followeBinnett's test (*P < 0.05, **P <
0.01 and ***P < 0.001 as compared to PTX treatedeni

As shown in table 2, pretreatment with AM (30 CH02CH and 1 M) and DW (0.4 ml, i.p.) did not produmy
significant increased in brain GABA level as wedlsignificant reduction in brain NO and XO levelcasnpared to
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PTX control mice. Mice pretreated with diazepanm@kg, i.p.) significantly antagonize® & 0.001) this elevated
level of brain NO and XO whereas it also signifitpattenuated® < 0.001) this decreased level of brain GABA.

Table 2.Effects of Argentum Metallicum and diazepam on picrotoxin induced convulsions imice

Treatment ] ] o ] )
PTE D2 oy DW o oneq hammals MY GGL G or  oddase (U of
s.c) ip.) irgl',) ip) No. used Death) (ng/gm) protein) protein)

- . R - - - - 8.27'1215 *  011+0010 330+0.23
35 - - - 6/6 0.00 (82’. 23) f’éé@i 0.24 +£0.00%%  7.10 +0.1%*
35 5 - - 0/§ee 100.00 (ogg)‘m ‘I%gﬁ *  014+0007 3.78+0.17
35 - 30CH - 6/6 0.00 (82’. 23: ﬁ)'g“ * 023:0007  6.40+0.17
35 - a0 . 6/6 0.00 (82’23) 2o08% 0210008  674%016
35 - 1M - 5/6 16.67 (eg./g?? 2302%  021%0004 6622013
35 - 04 6/6 0.00 (82’23: 5.41'(14 * 022:0009  693+0.12

Data are expressed as mean +S.E.M. n = 6 in eaohpg Data of ‘Brain GABA', ‘Nitric oxide’ and ‘X&hine oxidase’ was analyzed by one-
way ANOVA followed by Dunnett’s test (*P < 0.05P*¢ 0.01 and ***P < 0.001 as compared to PTX tredtmice where a¥ < 0.05,P <
0.01 and”P < 0.001 as compared to normal mice. Data of ‘iterice of convulsion’ was analyzed by*@ast P < 0.05,2%P < 0.01 and
@@@p < 0.001 as compared to PTX treated mice). Dataoftality’ was analyzed by Fisher's exact te%t € 0.05,P < 0.01,***P < 0.001 as
compared to PTX treated mice).

3.3. Effects of Argentum Metallicum and phenytoin on strychnine induced convulsionsin mice:

The production of clonic convulsions followed by O and mortality in mice was observed after intrépeeal
administration of strychnine (5.0 mg/kg). When camgal with nhormal mice a significant increas@d<(0.001) in
brain NO and XO was observed after single dosergélsnine. Treatment with AM (30 CH, 200 CH and } &mhd
DW (0.4 ml, i.p.) did not show any delayed in onsétconvulsion as well as decreased in duratiortlohic
convulsion. It also failed to produce any significaecrease in elevated level of XO and NO as coadpto STR
treated mice. Mice treated with AM (200 CH and 1 sijnificantly antagonized STR induced mortalitynmice
(Fig. 3 and Table 3).
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Fig 3. Effects of Argentum Metallicum and phenytoin on strychnine induced convulsions imice
Data are expressed as mean +S.E.M. n = 6 in eaohg Data was analyzed by one-way ANOVA followeBinnett's test (*P < 0.05, **P <
0.01 and ***P < 0.001 as compared to STR treatedeni

As depicted in Fig. 3 mice treated with phenytdb g/kg) significantly delayed?(< 0.001) onset of convulsion
and decreased duration clonic-tonic convulsion @®pared to STR control mice. When compared with STR
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control mice, the elevated level of NO and XO iaibrwas significantly attenuate® € 0.001) by treatment with
phenytoin (25 mg/kg). It also showed significanttpction P < 0.05) against STR-induced mortality (Table 3).

Table 3.Effects of Argentum Metallicum and phenytoin on strychnine induced convulsions imice

Treatment

STR PHY AM DwW No. convulsed % animals Mortality Nitric oxide Xanthlne
(umole/g of  oxidase (U/g
(mg/kg, (mg/kg, (0.4 ml, (ml, / No. used protected (% Death) - :
; ; . ) protein) of protein)
i.p.) i.p.) i.p.) i.p.)
- - - - - - - 0.12 +0.009 3.10+0.24
0.23+ "
5 -- - - 6/6 0.00 5/6 (83.33) 0.007# 7.40 £ 0.21*
5 25 - - 0/§ee 100.00 0/6 (0.06§° 8'3‘11012 460+ 028"
5 - 30 CH - 6/6 0.0C 5/6 (83.33 0.23£0.01 6.9040.07
5 -- 200 CH - 6/6 0.00 4/6 (66.67) 0.22 +0.013 6.54 +0.16
5 -- 1M - 6/6 0.00 4/6 (66.67) 0.21 +0.006 6.82+0.16
5 -- - 0.4 6/6 0.0C 5/6 (83.33 0.22 +0.00! 6.62+0.2:

Data are expressed as mean +S.E.M. n = 6 in eaobpy Data of ‘Nitric oxide’ and ‘Xanthine oxidase/as analyzed by one-way ANOVA
followed by Dunnett's test (*P < 0.05, **P < 0.0hd ***P < 0.001 as compared to STR treated mice nefes’P < 0.05,"P < 0.01 and™P <
0.001 as compared to normal mice. Data of ‘incidentconvulsion’ was analyzed by ©teist @P < 0.05,29P < 0.01 and®@% < 0.001 as
compared to STR treated mice). Data of ‘mortalieg's analyzed by Fisher's exact t€§t € 0.05,*P < 0.01,**P < 0.001 as compared to STR
treated mice).

3.4. Effects of Argentum Metallicum and diazepam on isoniazid induced convulsions in mice:

Isoniazid (300 mg/kg i.p.) elicited tonic-clonicroaulsions followed by THLE and mortality in mice.idé treated
with AM (30 CH, 200 CH and 1 M) significantly deleg (P < 0.05,P < 0.05 andP < 0.001 respectively) onset of
convulsion as compared to INH control mice. Theaswignificant reduction in the duration of clomied tonic
convulsion P < 0.05 andP < 0.01 respectively) in AM (1 M) treated mice asnpared to INH treated mice. AM
(200 CH) treated mice showed significant reduc{l®s 0.01) in tonic convulsion as compared to INH teelamice.
Mice treated with AM (30 CH) failed to produce asignificant reduction in clonic-tonic convulsion @smpared to
INH control mice (Fig. 4). As depicted in tabletdgatment with AM (200 CH and 1 M) significantlyqtects P <
0.05 andP < 0.01 respectively) against convulsions inducedsimgle dose of INH as compared to INH control
mice. Treatment with AM (30 CH, 200 CH and 1 M)aakgnificantly antagonizedP(< 0.05,P < 0.01 andP <
0.001 respectively) INH induced mortality in theceni
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INH Control Diazepam (5) AM (30 CH) AM (200 CH)

Treatment
Onset of convulsion EZE Duration of clonic convulsion Duration of tonic convulsion

Fig 4. Effects of Argentum Metallicum and diazepam on isoniazid induced convulsions in g
Data are expressed as mean +S.E.M. n = 6 in eachpy Data was analyzed by one-way ANOVA followeBinnett's test (*P < 0.05, **P <
0.01 and ***P < 0.001 as compared to INH treateccmi

There was significant increased € 0.001) in the brain XO and NO level as well agndicant decreasedP(<
0.001) in the brain GABA level in INH treated miae compared to hormal mice. Mice treated with ANMI(ZH
and 1 M) showed significant and dose dependamuteon P < 0.05,P < 0.01 respectively) of this endogenous
enzyme levels as compared to INH control mice (&@&)l Mice treated with DW (0.4 ml, i.p.) did nabduce any
significant protection against INH induced convaisias compared to INH control mice. However, whemgared
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with INH control mice, treated with diazepam (5 kw/i.p.) significantly attenuated®(< 0.001) INH induced
convulsion as well as endogenous enzyme levels.

Table 4.Effects of Argentum Metallicum and diazepam on isoniazid induced convulsions inige

Treatment
AM No. 0% Ani Mortality Brain Nitric oxide Xanthine
(r;MI-I'( (nl?Z/E (0.4 (Dr:ll:/ convulsed / /Orspelgzgs (% GABA (nmole/g of  oxidase (U/g of
N9/Kg, N9k, ml, RN No. used P Death) (ng/gm) protein) protein)
i.p.) i.p.) i0) i.p.)
50.18 +
- - -- - - - - 0.79 0.12 +0.024 3.58 +0.41
5/6 22.98 + " "
300 - - - 6/6 0.00 (8333) 197" 0.21 +0.009* 6.54 +0.44"
0/6 47.68 + . X
- -— ee ok
300 5 0/6 100.00 (0.005% 1.6 0.14 +0.0077 4.64+0.19
4/6 24.46 +
300 - 30CH - 6/6 0.00 (66.67°  10¢ 0.20 +0.018 6.64 £0.12
200 2/6 28.96 +
300 - CH - 4/6° 33.33 (3333 128 0.19+0.012 5.62+0.15
N N @ 1/6 37.76 =
300 1M 2/8 66.67 (16675 174" 0.15+0.008  4.85+0.08
5/6 22.80 +
300 - - 0.4 6/6 0.00 (83.33 1.0 0.21 +0.005 6.80 £0.13

Data are expressed as mean +S.E.M. n = 6 in eachm Data of ‘Brain GABA', ‘Nitric oxide’ and ‘Xahine oxidase’ was analyzed by one-
way ANOVA followed by Dunnett’s test (*P < 0.05P*¢ 0.01 and ***P < 0.001 as compared to INH tredtmice where a4 < 0.05,"P <
0.01 and”P < 0.001 as compared to normal mice. Data of ‘iterice of convulsion’ was analyzed by*@ast P < 0.05,2%P < 0.01 and
@@8p < 0.001 as compared to INH treated mice). Datavuirtality’ was analyzed by Fisher's exact te8 & 0.05,%P < 0.01,%*%P < 0.001 as
compared to INH treated mice).

3.5. Effects of Argentum Metallicum and phenytoin on MES induced convulsionsin mice:

Vehicle control mice developed tonic flexion of fimabs followed by tonic extension of hind limbsHILE) after
the MES test. There was significa® < 0.05 and® < 0.001) and dose dependant reduction in the durati THLE

in mice treated with AM (200 CH and 1 M) as comglate vehicle control mice. It also significantly cadose
dependently® < 0.05 andP < 0.01) attenuated incidence of convulsion induattdr MES test. Mice treated with
AM (30 CH, 200 CH and 1 M) significantly decreagd< 0.05,P < 0.001 and® < 0.001) the mortality induced
after MES test. DW (0.4 ml, i.p.) failed to prodwumey significant protection against MES inducedwdsion. Mice
treated with phenytoin (25 mg/kg) significantly dezsed P < 0.001) duration of TLHE as well as MES induced
mortality and incidence of convulsion in mice ashpared to vehicle control mice (Table 5).

Table 5.Effects of Argentum Metallicum and phenytoin on MES induced convulsions in mice

Treatment . Duration of THLE .
PHY (my/kg, AM (0.4 i, DW (. No. convulzed / No. % atnlmtaljs (Sec) Il\)ﬂogalltt);]
ip.) i.p.) ip) use protecte (Mean+SEM) (Y0 Death)
-- -- - 6/6 0.00 15.98 + 0.88 5/6 (83.33)
25 - - o/gea 100.00 1.54 +0.27 0/6 (0.00§*
- 30 CH - 5/6 16.67 14.38 £1.19 2/6 (33%3)
1/6
- 200 CH - 4/6 33.33 11.66 £ 0.79 (16,675
- 1M - 2/6%¢ 66.67 7.34+0.77 0/6 (0.00§*
-- -- 0.4 6/6 0.00 15.44 +1.32 5/6 (83.33)

Data are expressed as mean +S.E.M. n = 6 in eaoby Comparison was made with vehicle control gréar each test. Data of ‘duration’

was analyzed by One-way ANOVA followed by Dunrte$ts(*P < 0.05, **P < 0.01, ***P < 0.001). Data ©incidence of convulsion’ was

analyzed by Chitest (P < 0.05,”P < 0.01and”P < 0.001). Data of ‘mortality’ was analyzed by Rs’s exact test®P < 0.05,%P < 0.01,%%%
< 0.001).

3.6. Effects of Argentum Metallicum and phenytoin on Electrical kindlingin rats:

Full kindling in the rats was confirmed by THLE pgleain 6 days by auricular stimulation twice dailyere was
significant reduction in the severity of electrigakindled seizures in rats treated with AM (200 @hd 1 M,P <
0.01 andP < 0.001 respectively) as compared to vehicle tcbedés. However, Rats treated with AM (200 CH) and
DW (0.4 ml, i.p.) failed to produced any signifitaeduction in the severity of electrically kindlsdizures when
compared with vehicle treated rats. When compariétd wehicle treated rats, treatment with phenyt@s mg/kg)
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significantly attenuated®(< 0.001) this severity of electrically kindled sgies (Fig. 5A). In vehicle treated group
all the rats were undergoes seizures on thday whereas treatment with AM (200 CH) and pheinyt®5 mg/kg)
significantly attenuated®< 0.001) total number of rats seizure up foday (Fig. 5B).
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Fig 5. Effects of Argentum Metallicum and phenytoin on electrical kindling in rats
(A) Seizure intensity in fully kindled rats
Data are expressed as mean +S.E.M. n = 6 in eacby Comparison was made with vehicle control gréar each test. Data was analyzed by
One-way ANOVA followed by Dunnett’s test *P < 0.0, < 0.01 and ***P < 0.001 as compared to vehidaentrol rats.
(B) Kaplan—Meier analysis of the time of spontarseseizure appearance after sub convulsive eletsiaaulation
The log rank test revealed a significant (*P < .85 < 0.01, ***P < 0.001) difference between ttferent group. (n=6)

DISCUSSION

Epilepsy is exhibited due to an array of underlypaghological phenomenon including kindling, disriedgion of
sequential firing of neurons, over expression of Maannel, inhibition of glycine synthesis, down ukgion of
nitroso-oxidative stress leading to flexion andeasion of limbs [26]. These therapeutic strategiese traced in
our investigation. Moreover, the roles of varioustafs in neurodegenerative processes have beemeoaimented
[27]. Hence present investigation was designechtietstand the mechanism and evaluate the theregmofile of
Argentum Metallicunin treatment of experimental epilepsy in animals.
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PTZ induces neuropathological aberrations in lafooyaanimals akin to human. PTZ is a competitiveagonist at
GABA mediated Clchannel complex. It has been a valid model toestemtiepileptic drugs [28]. DZP is an agonist
facilitating opening of Clchannel leading to discernable alleviation of wedg [29]. A similar dose effect profile
was noticed in the animals treated witlgentum MetallicumThe elevated levels of GABA provide evidence to
this mechanism.

It has been well documented that oxidative stréggspan important role in the etiology of epiley39, 31]. In case
of chemically induced seizures, the presence ofjemyfree radicals may be caused by inducing agketsselves.
Xanthine oxidase is a major potential source ofgexy free radicals. The burst of XO-mediated frediced
generation in the tissue is triggered by a largeeiase in substrate formation, which occur secgnidadegradation
of adenine nucleotides [25]. NO acts as a potept@atonvulsant [32]. Nitrosative and oxidative srare mutually
synergistic malefic factors precipitating seizuriggentum Metallicunsuccessfully modulated the levels of NO and
XO in whole brain homogenate to exhibit antiepilepdctivity. The finding of the present investigatiis in
accordance with the previous study depicting rélargentum Metallicunn regulation of NO level [33].

PTX is GABA receptor antagonist which blocks theé iBh channels link to GABA receptor complex which
leading to convulsion [34]. Diazepam up regulatesBBergic neurotransmission by increasing chlorida flux
through the chloride-ion channels at GAB£eceptor complex [35JArgentum Metallicuntould not significantly
ameliorate its effect. The underlying mechanismiatdae the inability ofArgentum Metallicurmo act on receptor
complex directly.

INH induces seizures by interfering with GABA syaslis through inhibition of glutamic acid decarb@sg (GAD)
activity, leading to rapid depletion of GABA [36}rgentum Metallicunsignificantly protects the animals from INH
induced seizures in a dose dependant manner arapéwic effect could be explained by the GABA ptitding
profile of AM which might be due to up regulatioh @AD activity. Moreover, it has antioxidant ancér radical
scavenging property which modulates XO level inrbr®ur results provide credence to the previoudist carried
out by Woo et al [37].

STR causes seizures due to inhibition of glycinatleysis [38]. Diazepam exerts its anticonvulsarmdpprty
mediated through the glycinergic pathwaygentum Metallicundoes not seem to interfere in this cascade as the
behavioral symptoms of epilepsy where not amelkatat

Kindling and MES are conditions where neuronalnfiriis up regulated due to repetitive administratifn
exogenous high-frequency electric stimulations ilegdo uncoordinated and excessive neuronal firiffgs is an
electrophysiological process independent of GAB¥eleand GABA receptor complex [39]. Neuronal stahiiion

is a phenomenon which requires potent modulaticglaxdtrochemical gradient playing along the neufidre action
potential needs to be synchronized in order tobihftMIES and kindling induced seizures. Oxidativeess and
nitrosative insult are independent of the electtioplagical processes. GABA levels also fall intgieilar trend.
Argentum Metallicunseems to bypass this pathway and exhibit a sedentivde of antiepileptic activity to prevent
the spread of seizure discharge from the epildptias in brain and suppressing generalized tor@oicland partial
seizures. Hence, the finding of experiment couldekplained by citing the effect dirgentum Metallicunon
selective pathological processes which seems ttestiate a contraption.

Recently a homeopathic preparation of Belladonrsldeen screened in dogs for treatment of idiopathilepsy
which was found to reduce tonic-clonic seizures].[Btanton (1981) also reported that the levelest-tnduced
anxiety was significantly reduced by treatment ofyjghtum in a trial of 40 students and this effqupeared to
persist over time [40].

Outcomes form the PTZ model suggest thatAhgentum Metallicurrexerts its anticonvulsant potential through
GABAegic mechanism and by modulation of endogerantoxidant like NO and XO which is further confieoh
by results in INH model. It also blocked seizureesy in MES and thus attenuated tonic extension.
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