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Anticonvulsant potential of holy basil, Ocimum sanctum Linn., and its cultures 
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Callus cultures from stem of O. SOIl Clum were induced on slightl y modified Murashige and Skoog' s (MS) medium and 
supplemented with 2,4-dichlorophenoxyacetic acid (2.4-0 , 1-2 ppm) and kinetin (kn, I ppm). D i fferent ex tracti ves of stem. 
leaf and stem ca llus of 0. SOll c lulII were tested for anticonvul sant act ivity aga inst standard drug phenytoin using max imal 
electroshock (MES) model. Ethanol and chloroform extrac ti ves of stem, leaf and stem calli were cffecti ve in preventing 
tonic convul sions induced by transcorneal electroshock. 
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OcimulI/ sanctum Linn . (Family Labiatae) common ly 
known as 'Sacred Bas il ' or ' Holy Bas il ' (Tulsi in 
Hindi ) i a herbaceous annual plant indigenous to 
India. 0. sanCLUm has been utili sed as a general 
promotor fo r hea lth in herbal med icine t and most of 
its properties like antistress2, adaptogenic3

, anticancer4
, 

anti-infl ammatori·6, antihyperlipidemic7
, antihyperchol­

esteremic8
, hepatoprotective9

, radioprotective to and 
antimicrob ial11 have been examined scientifica ll y. But 
till date no anticonvulsant acti vity has been carried 
out on ti ssue cultures developed from O. sanctum and 
stem part of the parent plant, though in its leaf 
anticonv ulsant act ivity has been observed l2. Hence in 
the present study, an attempt was made to determine 
the anticonvul sant effect of cultured ti ss ue and stem 
part of 0. sanClllm and to compare it with that of leaf 
porti on . 

Plan! malerial - Ocimum sanctum Linn . herb was 
co llected from culti vated plants grow n in the 
Medi cinal Plants Garden of the University Institute of 
Pharmaceutica l Sciences, Panj ab U ni versity, 
Chandigarh . 

Developmel1l of stem callus - The stem portion was 
surface-sterili zed by: 
(a) Washing with running tap water. 
(b) Scrubbing clean with dilute detergent (1-2% 

Cleansol solution) for 2-4 min , wash ing with tap 
water and fin ally with distilled water. 

(c) Sterilizing with 0.1 % w/v mercuric chloride for 
3-5 min and washing with sterile distilled water 
(3-4 times). 

Su rface-sterili zed stem ex plants (10-15 mm) were 
mocul ated under sterili zed condition on agar-

solidified ' Murashige and Skoog's (MS) medium 1
} 

with some mod ifi cati ons (ferric citrate and manganese 
sulphate monohydrate were used in place of ferrou s 
sulph ate and manganese sulphate tetrahydrate, 
respecti vely, and edam ine was not used). The medium 
was supplemented with 2% sllcrose and growth 
regul ators: 2,4-dichlorophenoxy aceti c ac id (2,4-0, 1-
2 ppm) in combinati on with 6-furfuryl aminopurine 
(kinetin , Kn ( I ppm). The pH of the medium was 
adj usted to 5.7-5.8. The cultures were maintained at 
25° ± 2°C for 12hr a day using white fluore cent tubes 
(0.6 m long, 20 W each). 

Preparation of extracti ves -Stem ca llus (SC) 
ti ssue (6 months o ld) developed on MS + 2,4-0 
(2 ppm) + Kn ( I ppm) and oven-dried at 40°C for 
about 24 hr was reduced to moderate ly coarse powder 
and was extracted by refluxing with chloroform and 
ethanol (95 % v/v) for 4 and 5 hr, respectively. The 
dried marc was shaken with warm di still ed water for 
20 hr and fi ltered. 

Stem (S t) and leaf (Lf) portions of parcnt plant 
(4 months old) dried separately in shade were also 
red uced to moderate ly coarse powder (# I 0) and 
sox hlet ex tracted separately for about 22h r with 
petroleum ether (60°-80°C), chl oroform and ethanol 
(95 % v/v). The dried marc was left in contact with 
di stilled water for 48 hr and fi ltered. 

Phytochemical screening of var i o u~ extracti ves 
obtained indicated positive tes ts for saponin sl~, 
sterol s l4, triterpenoidsl4, carbohydrates l5, rannins l6 

and proteins l6 in Sc, St and Lf, while fl avonoids l4 

were detected in St and Lf only. 
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;l lIilllols - Aibi no mice ( Lac~1 strai n) we ighing 2()-

2~g procured from the Centra l Animal House of 
Panjan LJ ni\'crsit y. Chandigarh were used , The 
anima ls rece ived a sl;J ndard pe ll eled diet (Mis 
Hi nulistan Lever Foods, Ca lcu t <1 . Ind ia) and wate r ({d 
/i/lillflli . and were nwintai ncli unucr standard 
c !l\ ' ironlll ~ ntal cond itions enc ± 5°C wi th 12111' of 
i i ~ht/da rk cycle), The exper imcntal prPt()cols we rc 
api)roved by the Institut iona l Animal Ethical 
C 0111 1 n i It ee. 

Tel'! IIIl1 /e ri(/ls 

I. Cldcl!·o fonn. ethanoi and wale I' ex lract i yes oj 
call1.ls. 

II. PetmlcllIli etller, eill ororo ·m. el hanoi and water 
ex tractivc" or stem, 

III. Pelr,)leUIll ethe r. eh lor,)forill. l:thallol ,lIld wate!' 
eXlr:lct i l'\~ ~ or Ie,!\'c .... 

i \ l'li(,(}II\'11/~(/J 1l (le/il'if\' - Thc antlc011vulsant 
<ic ti vity or th ex tractives (lOn. 200. 400 and 800 
m~f!-.. g, n"tl l) ) was te>ted again~[ st:1I1darcl dru g, 
phen~ tDill (25 I11g/L g) (Parke-Davis . Bombay. India) 
U~1I1;':' nla>-il1lal e lectroshock mdde l17

. 

S/, iflllicrtl {{Jw/nis - Each group c(iils i;, ted o r a 
millimum of rive animal . RC~ll l ts \\ (' 1'<: L'xpre<.;sed a~ 

mean ± SE ,mel ,ti l the cxt rac t ive~ were co mpared wi th 
phenytoin (standard) ancl controi separate ly u:, ing ~lI1e 

way an~,liy s is of variance (, NOVA) fo llowed hy 
Dunnett 's te st. P <O,().') waS cOllsidered s t ari~t i cal l y 

signi ficanl. 
Callu;, eulturc;, were success fuli y illduced OIl Il1e 

mediulll MS + 2,4-D (2 ppm) + Kn ( I ppm) (F ip.. I ) , 

1S Ilecli ulll, because of high sa lt concentrat ions i
' and 

combi nat ion of 2. -l--D and Kn is preferred by 111 " 11_ 

aUlhors I II , Callus cle'/e loped wa:- or white, gree ll and 
brown colou r and of nodul ar hut soft texture. 
Organo<:,ene:is was ob~e:'\ 'cd in the form nl' rout 
prii l10 rdia in the ca llu s (Fi g, 2) alld oLlte rmoSI layer 
was co mparable to epide rmis. K()ot lIairs ar:~; i llg 

pmfuse ly from thc ep id 'nn is \\'e re prOmin'ill. On 
MS+2.4-D \ I ppm) + Kn ( I pplll) l1lediu:1l the call ,\. ' 
gro\\ (h wac; slow' and the call us formed was oj' gree ll 
c~) l n r with browll and \\ hite patches, lt~ toture \\ a:. 
hard and nodular. Phvtochelll ica l sClecnlllg or 
extractives showcd tllat except rJavolloid:; ali the 
major C,lI1~ tirutCllts presen t III the stem c, llu s 
ex tractive<. were the S,1I11e a~ lhnsl' prescnl in the stem 
and !eaf ex tractiw<; , 

III the p resl~ nt ill ve<; ti g~lIi(!lls bulll redul' tioll ~lIld 

11ullality «'Ii age renncry) ~1" wcll a" lOlal lill1l~ "PC'li t 

Fi ~" 1·2 - ( I) _. ) eve l\ -wcd,-old c:\iJus nr Oe;1I1;1111 ,1(111,111'1> on MS + 2.,1·0 ( 2rrm ) + "11 ( i ppm ) alid (2) - Rool pri mordia i ll ~ [Cl\l 
l': i1iu, UI1 MS + :!...I-O ( 2PPI1i ) + KI1 ( i ppm ). x 15. 
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in various convulsIve phases were observed . The 
various ex tracti ves of chloroform and ethanol, v iz. 
stem, leaf and stem call i exhibited significant 
an ticonvul sant acti v ity in maximal electroconvulsi ve 
shock induced convulsion. Chloroform ex tracti ve o f 

stem ca llus t issue exhibited significant decrease in the 
ti me spent in the ex tensor phase at closes of 400 
mg/kg and 800 mg/kg indi cating protect ive effect 
against M ES-induced convulsions (Fi g. 3). Stem 
chloroform ex trac ti ve was also effective at a dose o f 

200 mg/kg bes ide~ doses of 200. 400 and 800 mg/kg 
(Fig. 3). Leaves were found to be more effec tive as 
compared to stem and q em ca lli (Fi g. 3). 

Eth anol cx trac ti ve o f stem ca llus ti ss ue resulted in 
a ~ignifica nt decrcase in the time spent in ex tensor 
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phase in a dose-dependent manner as compared to 
control (Fig. 4) and i t showed reduction in mortality 

rate. Moreover, i ts doses 400 mg/kg and 800 mg/kg 
exhibited activity comparable to phenytoin . Ethanol 
ex tracti ve of stem ex hibited dose-dependent activi ty 

as compared to that of control (Fig. 4). Leaf ex tractive 
at doses of 400 and 800 mg/kg was found to be as 

potent as standard drug pheny to in. 
Since the differen t ex trac ti ves suppressed toni c 

convu lsions it suggested that lea f, stem and stem calli 
of 0. SOll c tum con tain the acti ve compounds which 
inhibited the convulsive se izure activity . Phy tochemica l 
in ves tigations demonstrated the presence of saponins, 
triterpenoids. fl avo noid~. tannins, proteins and carbo­

hydrates. A nti co nvul sant ac ti v ity may be because of 
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Fi g. 3 - Aill iconvulsant effec t of chloroform ex tracti ves o f (a) stem ca llus. (b) Sh.: m, (c) leaf and (u) cOllipa ri son of anti convulsant crfec t 
of stem ca llus. stem and leaf ex trac ti ve. * P < 0.05 vs control (data a rc anal ysed by one way ANOV A followed by Dun nell's test) 
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Fi g. 4 - Anticonvu lsant effect of et hanol ex tract ives or (a) stem call us. (b) stem. (c) leaf and (d) comparision of anti convu lsant crfect or 
stem ca llus, stem and leaf ex tracti ves * P < 0.05 vs contro l (data were ana lysed by one way ANOV A followed by Dunnett 's test) 

. 20 fl 'd ry t • 22 TI . I sapOntnS, avOnOt S- , protetns. le antt COnvu sant 
ac ti vity has also been observed by De Lucia et al

n
. in 

saponins and tl avonoids of Cenfella asiafica
23 and by 

Anca et al.23 in proteins solutions obtained from the 
seaweed Himanthalia elongata

24
. The potency of a 

particular extract for its anticonvulsant acti vity may 
be because of the amount of the above constituents 
present. 

The authors are thankful to Prof. S.K. Kulkarni , 
Dean of Faculty of Pharmaceutical Sciences and H ~ad 
of Pharmacology Division, University Institute of 
Pharmaceutical Sciences, Panjab University, 
Chandigarh, for helpful suggestions. 
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