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ABSTRACT

Anticonvulsant activity of some mannich bases amiiothiophenes having indole-3-carboxaldehyde icenvas
assessed using Strychnine, Picrotoxin animal modéis lithium-pilocarpine model of status epileptigas also
used to assess the anticonvulsant activity in r@@mpound Il have shown good activity, compoundl, 1}V, V
have shown moderate activity against the standandsi The dose of 100mg/kg afforded protectiorltaramals.
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INTRODUCTION

Thiophenes are known to possess biological adivitike Central nervous system depressant actlyjtyjnti-

inflammatory[2], Antimicrobial[3], Antitumor[4], Cioprotectant[5], Antioxidant[6], Antinociceptive[,/]
Antitubercular[8], Local anesthetic agents[9], Amtigal[10]. In our previous work we reported syrdiseand
anticonvulsant of 2-aminothiophenes against MESZ-Riluced seizures [11], so the present work wakertaken
to screen anticonvulsant activity against strycanpficrotoxin, lithium-pilocarpine-induced seizures

MATERIALS AND METHODS

Animals: Male Albino Swiss mice weighing 22-25 g and malbiAo Wistar rats weighing 125-150 g were selected
for present study obtained from National institoftéNutrition, Hyderabad.The institutional animalhies permission
was obtained (1217/a/08/CPCSEA) before startingetperiments on the animals. Animals were housegtonps

of 6-8 cage at a temperature®24° C and relative humidity of 45-55%.A 12:12 darlghi cycle were followed
during the experiments .Animals had free acce$sdd and water however, food but not water was dvdalvn 8 h
before and during the experiments.
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Acute oral toxicity studies

Thirty Albino mice & rats of both sexes were randpmivided to five groups consisting of the conteoid test
treated groups. Mice & rats were fasted for 12 & earious doses of test compounds were adminisieraty to

test groups. The mice & rats were closely obsefaetioxic symptoms and behavioral changes for st 2h after
test compounds administration and mortality recardéhin 24 h.The lethal dose that killed 50% oftmiand rats
was estimated after 24 h.

Strychnine-induced seizures

Mice were divided into five groups each containgig animals. Group | received 10mL normal saline kgebody

weight i.p, Group Il received Diazepam 5mg/kg bodawight(i.p),Group Ill received were treated withstte
compounds at dose 100 mg/kg body weight i.p. Thintgutes later, mice in all the groups received /kagdpody

weight strychnine. Any group that did not convugsivithin 30 min after strychnine administration veamsidered

protected, abolition of tonic extensor jerks ofchlimbs was considered as an indicator that thintesirug could

prevent strychnine induced convulsion [12].

Picrotoxin-Induced Seizures
Mice were randomly allotted to the different cahtand test groups. Picrotoxin (5mg/kg, i.p) waeduso induce
seizures. Procedure of strychnine induced convdsigas carried out for screening.

Lithium-Pilocarpine Induced seizures

Albino rats were divided randomly into five groupach containing six animals. Status epileptics weaced by
administration of pilocarpine (30 mg/kg, i.p) 24 &fter lithium sulphate ( 3 mEg/k.g,i.p).The effent test
compounds at dose 100 mg/kg.i.p was studied oseherity of the seizures. One group received oahjcle while
the other group received diazepam (10 mg/kg).Therdg of status epileptics was observed every 15 titi 90
min and thereafter every 30 min till 180 min, usthg scoring system [13].No response-stage Oyédcratching-
stage 1, tremors-stage 2, head nodding-3, foretlimtus-stage-4, rearing and falling back stage-5.

Statistical Analysis Data are represented as mean + SEM.Graphpad Bri@nsoftware is used to analyze the
results by one-way analysis of variance(ANOVA) daled by Dunnett’s test and the data of lithium-péipine-
induced seizures were analyzed using Kruskal-wAINSNOVA followed by Dunnett’s test. The differencegre
considered significant at 5%.

Table 1: Effect of Mannich bases of thiophenes ontigchnine-Induced seizures in mice

cl Cl /
X= / Compound IV X=
N
I /" \
” ﬁ— N NH
HN HN \—/
o o /
Compound I X=
\ \ X T Compound V X= /
| NH, | = s C
B N N
s Composund ] e | / \
Compound | = ﬁ N—CH,
Seizure onset in Sec
Group Treatment and route Clonic (Mean * SEM) Tonic(Mean * SE
[ Control-Normal saline 1.123 +0.003 1.417 +0.009
(10 ml/kg,i.p

Il Diazepam (10 mg/kg, i.p 6.478 £0.001**** 7.280.008****
1l Compound | 7.673+ 0.002** 7.89340.004**
\Y Compound Il 4.808+0.001**** 5.205+0.003**
Vv Compound Il 5.607+0.002** 6.005+0.003**

VI Compound IV 5.180+0.016*** 6.195+0.00%
Vil Compound V 5.00540.003** 5.49740.002**

n=6 Values are Mean + SEM **** (P<0.0001),***/** (R0.05), # not significant, different compared to control
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Table 2: Effect of Mannich bases of thiophenes oni¢totoxin-Induced seizures in mice

Group Treatment and route - Seizure onset in S?C
Clonic (Mean + SEM) Tonic(Mean + SE
| Control-Normal saline 5.033+0.02 5.450£0.05
(10 ml/kg,i.p
Il Diazepam (10 mg/kg, i. 15.90+0.001**** 17.7940.006****
11l Compound | 14.83+0.04** 15.92+0.04**
[\ Compound Il 10.21+0.04*** 11.12+0.002**
vV Compound Il 11.42+0.01*** 12.27+0.006**
i Compound IV 13.80+0.004** 14.95+0.002**
Vil Compound \ 12.61+0.004* 14.95+0.002*

n=6 Values are Mean + SEM **** (P<0.0001),***/** (0.05), different compared to control

Table 3: Effect of Mannich bases of thiophenes oithium-pilocarpine- Induced seizures

Grou Treatment Time after Pilocarpine in min
P And route 0 15 30 45 60 75 90 120
I Control | 6400| 1.84£0.004 | 2.1330.002  2.97 +0.000 316720, 3.417+0.06 4.3520.03 4.8520.022
(10ml/kg, ,i.p)

I (lg:ﬁéffg?p) 0.0£0.0| 0.28:0.002*| 0.48+0.001*1 0.56+0.003* 0.88.004* | 0.99+0.001*** | 1.16£0.02** | 0.76+0.004*
1] Compound | | 0.020.0] '0.82+0.002*1 0.90+0.002% .96+0.009** | 1.26+0.004|  1.30+0.002 1.02£0.002f  88.002*
IV | Compoundll | 0.020.0] 0.56:0.002 0.71+0.002% &B+0.001> | 0.90+0.004**| 1.12:0.002* | 0.770.011%f .§5:0.004"
V| Compound Ill| 0.0:0.0] 0.97x0.005"  1.25:0.024  17/49.002* | 1.94:0.001**| 1.03:0.002~ | 0.850.003"] ©05:0.002*
VI | Compound IV| 0.0+0.0] 1.20£0.002%  1.29+0.003  1#9002* | 1.22+0.002*| 0.97+0.003* | 0.72+0.0021 _ 0.63804*
VIl | CompoundV| 0.0£0.0 1.19+0.003" 0.00:0.0041*  1.19804 1.39:0.002 | 0.72+0.003*| 0.870.004% 0.79+0480

n=6 in each group. The values are mean + SEM osttwges indicating the severity of seizures
RESULTS

Strychnine —induced seizuresThe test compounds at dose 100mg/kg, i.p agatngthnine (4 mg/kg.i.p) showed
a significant (P <0.05, Student’s t test) and ddependent prolongation of both clonic and tonizwse latencies
were observed compared with control mice. Compolndhowed significant (P<0.0001) prevention against
strychnine induced convulsion due to the presefiéee indole ring. Compound I, lll, IV, V have skno moderate
activity against standard drug diazepam (Table-1).

Picrotoxin —induced convulsions The test compounds at dose 100mg/kg, i.p likeegiam (10mg/kg, i.p), did not
prevent seizure against Picrotoxin (4mg/kg, i.ngeiced convulsion test, but a significant (P<0.@8dent’s t test)
and dose dependant prolongation of both clonictanit seizure latencies were observed compared auitttrol.
All the compounds have shown moderate activity mgjastandard drugs (Table 2).

Lithium-pilocarpine-Induced convulsions: Rats treated with lithium and pilocarpine showéabe 4 seizures in all
animals 75 min after pilocarpine. All the compousti®wed moderate decrease in the intensity of staggzures
and animals were normal in behavior after 180 min.

DISCUSSION

2-aminothiophenes have been substitute with indbéterocyclic ring the presence of free NH groupirtdole
have been substituted with morpholino,piperazine@thylpiperazine,The presence of these substitusgainst
different anticonvulsant screening models havenlmserved. The presence of free NH group on tthelénring is
essential to show activity against different mod@&lse replacement of free NH group of the indofeyrieads to
decrease in the epileptic activity. Generally thésagys may inhibit seizures by regulating GABA-nadd synaptic
inhibition through an action at distinct sites bétsynapse. Lithium does not possess general prolsamt activity
in rats; its pretreatment provokes limbic seizu@bwing administration of sub-convulsant dosespdbcarpine
and other cholinergic agonists. The combined treatnwith lithium and pilocarpine results in accuatidn of
acetylcholine and inositol monophosphate and réoludh cortical inosital that are about ten timesager than the
effects obtained with either drugs alone.Phenob@mbj sodium valproate, diazepam and trimethadjmeeent
limbic seizures induced in rats by pilocarpine, bwer Phenytoin and carbamazepine are ineffective bu
enhancement of sodium channel activation is obseiS®ychnine directly acts by antagonizing thdhitbry spinal
cord and brainstem reflexes of glycine and thuseiasing spinal reflexes. Picrotoxin is a selectiva-competitive
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antagonist of gamma amino butyric acid at GABA&ceptor which has been widely used in epilepée proposed
mechanism may involve both GABAergic and glycinergihibitory mechanisms. The exact mechanism abaaif
the drug may be done by assessing detailed biochéstudies and estimation of biogenic amines éndttain.

REFERENCES

[1] KS.Manjunath; S.Mohan; L.V.G.Nargund; C.J.SlighArzneim-Forsch/Drug Res,1997, 47, 1005-1008.

[2] B.Ramesh; B.Someswara R&bsJournal of Chemistry201Q 7(2), 433-436.

[3] M.Salahuddin; S.Singh; S.M.ShantakumRasayan J.Chen2009,2, 1, 167-173.

[4] AE.Shchekotikhin; VA.Glazunova; LG.DezhenkovEN.Luzik; Y.B.Sinkevich, LV.Kovalenko.Biorg Med
Chem 2009 17, 1861-9.

[5] HP.Buchstaller; CD.Siebert; R.Steinmetz; I.kaML.Berger, R.Gottschlicil MedChem 2006 49, 864-71.
[6] CF.Isabel; R.Ferreira; Maria-Joao; R.P.Queinglzy.Boas; M.Leticia; Estevinho; A.Begouin, G.KitscBiorg
Med Chem Let{r2006 16, 1384-87.

[7] CEP.Goncales; D.Araldi; RB.Panatieri; JBT.Rac&V.Nogueiralife sciences2005 76, 2221-34.

[8] Tanet; SharmaBio.org and Med chem Lett201Q 20, 2622-2824.

[9] AK.Gadad; K.Hemant; CJ.Shishdmdian.J.Chem.Sec,B994 33(3), 298.

[10] CK.Ryu; SK.Lee; JY. Han; OJ.Jung; JY. Lee;. &#bngBioorg.Med.Chem.LettP005 15, 2617-2620.

[11] K.Pavan Kumar; J.Venkateswara Rao; K.Mukkami;Bhagavan Raju; K.Abedullah Kharlournal of
Pharmacy Resear¢010, 3(6), 1456-1459.

[12] RJ.Porter; JJ.Cereghino; GD.Gladdi@geve Clin 1984 51,293-305.

[13] S.Patel, BS.Meldrum, A.Fireusceptibility to pilocarpine-induced seizures mtsr Increases with age,,
198831,165-7.

971
Scholar Research Library



