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SHORT COMMUNICATION
Protective Effect of Withania somniferaRoot
Extract on Electrographic Activity in a Lithium-
pilocarpine Model of Status Epilepticus
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The present study investigated the anticonvulsant profile ofVithania somnifera(W.9 in a lithium-pilo-
carpine model of status epilepticus (SE) in rats. Acute treatment with the root extract ofV.s prolonged
the latency to forelimb clonus but failed to protect against mortality. Acute pretreatment with W.sroot
extract enhanced the antiepileptic effect of diazepam and clonazepam. Rats chronically administer®d.s
(200, 200 mg/kg, p.ox 7 d), when subjected to lithium-pilocarpine challenge showed a reduced mortality
rate. Electrophysiological data further support the behavioural findings, as the root extract brought
about a parallel change in seizure activity as paroxysmal spike activity appeared only from the 60 min
record. Moreover, the seizure activity seemed to subside by 4 h in comparison with the control. The pro-
tective effect of the root extract appears to involve GABAergic mediation© 1998 John Wiley & Sons,
Ltd.
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under ketamine anaesthesia, rats were stereotaxically
INTRODUCTION implanted with both cortical (bilateral), and unipolar,

. . . (unilateral) electrodes in the right hippocampus (2.8 mm
Aswagandha Withania somniferahas been shown to  phosterior, 2 mm lateral and 3.5 mm ventral) according to
possess anticonvulsant properties in acute models in rati)he Paxinos and Watson atlas (1982). SE was defined as
and mice via a GABAergic mechanism (Kulkami and  continyous convulsions for a period longer than 30 min
verma, 1993; Kulkarnet al., 1993), against amygdaloid  ag5ociated with continuous spikes of high amplitude. The
kindling in rats (Kulkarni and George, 1995), and also changes in EEG (amplitude and frequency) were
against pentylenetetrazol (PTZ)-induced kindling in mice yacorded alternately for cortex and hippocampus before
(Kulkarni and George, 1996). The alcohol extract of the |jthium (basal), 30min after clonazepam and.s
roots was reported to enhance PTZ-induced seizureyeaiments (20.5 h post lithium), and after administering
latency following chronic administration. In the present pilocarpine (21 h post lithium) at 30 min intervals up to
study an attempt was made to scré@rsroot extract for 9o min, and finally after 4 h of pilocarpine. Six hours
its antiepileptic potential in a lithium-pilocarpine model 4far pilocarpine challenge, randomly selected brains
In rats. were prepared for histological verification (haematoxylin

and eosin staining) of electrode sites.

MATERIALS AND METHODS Statistics. All results are given as meah SD. The onset

of forelimb clonus with rearing was subjected to a
Status epilepticus was induced by the method of HoncharKruskal-Wallis one-way analysis of variance output test
and colleagues (1983) by administering lithium chloride followed by Student’$-test. For EEG studies, descriptive
(3meqg/kg, i.p.) followed 21 h later by pilocarpine statistics for amplitude and frequency in the cortex and
(30 mg/kg, s.c.) in adult male Wistar rats. The drugs hippocampus at various time points was calculated as the
were administered 30 min prior to pilocarpine challenge. mean and standard deviation for all the groups separately.
The animals were observed for a period of 100 min by Freidman’s test (non-parametric test) was applied to find
noting the onset of forelimb clonus with rearing (H-R) out at what time from the basal value, changes become
and subsequent mortality over 24 h. For EEG studies, significant for both the parameters (amplitude and
frequency). Area under the curve was compared among
the groups by Kruskal-Wallis test. In the case of overall

* Correspondence to: S. K. Kulkarni, Department of Pharmacology, Univer-
sity Institute of Pharmaceutical Sciences, Panjab University, Chandigarh 160

014, India. significance, a multiple range test was applied. A value of
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Drugs. Lithium chloride (Merck, Germany) pilocarpine
nitrate and atropine sulphate (Boehringer Ingelheim,
Germany),ketamine(Themis ChemicalsLtd., Bombay,
India), Withaniasomniferaroot extract(Gufic India Ltd.,
Bombay), phenytoin (Parke-Davis, Bombay, India),
sodiumvalproate(ReckittandColman,India), diazepam
(RanbaxyLabs, Delhi, India) and clonazepam(Sauter
Labs,UK) wereused.Dosesselectedor eachdrugwere
basedon previousstudiesreportedfrom our laboratory.

RESULTS AND DISCUSSION

Lithium followed by pilocarpinechallengenducedSEas
indicatedby behaviouraland EEG changegGeorgeand
Kulkarni, 1996; George et al., 1997). Given per se
acutely,W.sdelayedthe onsetof F.C+ R but could not
reducethe mortality rate. Chronic pretreatmenbf rats
with the root extract(50, 100and200mg/kg, p.o.) for 7
daysfollowed by lithium-pilocarpine challengeshowed
neuroprotectiomsit reduced¢hemortality to 60%but not
thelatencyof F.C+ R. However,the aboveresultswere
not significant. All the anticonvulsantsstudied namely
diazepam(1, 2.5, 5), clonazepanm(0.25,0.5, 1), sodium
valproate(100,300) andphenytoin(50, 100) produceda
dose-dependemrotection.W.swhengivenin combina-
tion with the aboveanticonvulsantavas able to reduce
significantly the effective doseof diazepamand clona-
zepam to offer full protection with no subsequent
mortality (Table 1). EEG alterationsclosely paralleled
thebehaviourakhangesn all thethreegroupstested.n

Table 1. Protective effect of W. somnifera root extract
alone and in combination with known anticon-
vulsants in lithium pilocarpine-induced status
epilepticus (SE) in rats.

Onset of F.C +R

Treatment (mg/kg) Mortality (%)

Control [Li + Pilo] 25.4 +0.97 100
Acute study
W.s (100) 56.0 &+ 2.12NS 100
Dz (1.0) 61.8+ 11.0N8 66.6
Dz (2.5) 60.4 + 15.73"\S 50
Dz (5.0) 100 + 0.0° 0
W.s (100) + Dz (2.5) 85.0 +5.012 20
SV (100) 38.2+5.2° 80
SV (300) 74.83 £ 9.09? 66
W.s (100) + SV (300) 75.8 + 5.942 66
Cz (0.25) 72.0 & 11.092 40
Cz (0.5) 100 + 0.0° 0
Cz (1.0) 100 + 0.0° 0
W.s (100) + Cz (0.25) 100 + 0.0° 0
Phy (50) 34.2+2.13%8 100
Phy (100) 79.0 & 7.162 40
W.s (100) + Phy (100) 78.2 + 7.45° 40
Chronic study
W.s (50) x 7d 45.0 +9.6NS 83
W.s (100) x 7d 50.2 + 5.87NS 60
W.s (200) x 7d 57.2 +11.3N8 66.6
F.C+ R, forelimb clonus with rearing; W.s, Withania

somnifera root extract; Dz, diazepam; SV, sodium valproate;
Cz, clonazepam; Phy, phenytion; NS not significant. Each
value represents mean+SD. n=6-9 in each group.
ap<0.05 Pp<0.01 (Kruskal-Wallis test followed by
Student’s t-test).
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Figure 1. Time course changes in the cortical (A) and hippo-
campal (B) amplitude (inpV) in Li-pilocarpine model of SE
following different drug pretreatment in rats. n=4-6 in each
group. Cnt, Cz, Ws: Cortical/hippocampal amplitude of con-
trol, clonazepam (1 mg), W. somnifera (100 mg) groups. Pilo:
Pilocarpine, *p < 0.05, **p < 0.01 (significance with respect
to the basal values, Freidmans test). Overall significant
difference exists between the area under the curves of Cnt
and Cz; Cz and Ws (in A); and between Cnt and Cz (in B) at
p < 0.01 (Kruskal-Wallis test followed by multiple range test).

the controlgroup,seizureactivity wasshownto occurin
both the regionsfrom 30min and was continuousfor
severalhours. Pretreatmentvith clonazepam(1 mg/kg,
i.p.) completelyblockedthe developmenbf paroxysmal
spike activity andthe lethality. Acute pretreatmentvith
W.s (100mg) resulted in the appearanceof well
synchronizedhigh voltagespikingonly by 60 min which
seemedto subside by 4h. However, there was no
reductionin the mortality. The increasein hippocampal
amplitude with W.s pretreatmentwas markedly less
comparedwith the lithium-pilocarpinecontrol rats (Fig.
1B). Even the cortical amplitude showed a reduced
amplitudewith W.s pretreatmentntil 60 min compared
with the control group (Fig. 1A). The hippocampaland
cortical frequency did not differ much in either the
control or W.s pretreated groups. With clonazepam
(1 mg) pretreatmentthere was no significant change
from the basalvalue of amplitude,and frequencyfrom
the basalvalue (Fig. 1). The histologicalstudyrevealed
thatthe electroddips terminatedwithin the hippocampus
itself.

GABA is a predominantinhibitory neurotransmitter
involved in SE (Wasterlainet al., 1993) sincebenzodi-
azepineswhich modulatethe GABAA-benzodiazepine
receptorcomplexwith the associatedCl™ ionophoreare
the main drugsusedin SE. Earlier in vitro andin vivo
studies from our laboratory have shown a GABAA-
receptormediatedanticonvulsantproperty of W.s root
extract (Kulkarni and Verma, 1993; Kulkarni et al.,
1993). The root extractdose-dependentlgbolishedthe
tonic extensorphaseagainstPTZ-inducedseizuresin
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mice and combinedadministrationof GABA (100mg)
andthe W.s(30 mg) producedsignificantpotentiationof
the protective effect of GABA. Mehta et al. (1991)
reportedthat the methanolextract of W.sinhibited the
specificbindingof [?HJGABA and[*°S]TBPS;enhanced
the binding of benzodiazepineagonistssuch as [3H]
flunitrazepamto their putativereceptorsites,suggesting
thattheroot extractmay be actingat thelevel of GABA
receptorsite. Acute administrationof the W.s extract
(100mg/kg) following stagelll amygdaloidkindling in
ratsresultedin a significantreductionin the severity of
motor seizuresas was evidentfrom the amplitudeand
frequencyof EEG (Kulkarni and George,1995). These

behavioural functional receptorstudiesand the present
electrophysiologicastudiessuggesthatW.sroot extract
contains a componentwhich has a GABA-mimetic
activity (presumablythis components ableto passthe
blood—brainbarrier) which could be responsiblefor its
observedanticonvulsiveeffects.
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