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Anticonvulsant potential of holy basil, Ocimum sanctum Linn., and its cultures
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Callus cultures from stem of €. sanctum were induced on shghtly modified Murashige and Skoog's (MS) medum and
siupplemented with 2 4-dichlorophenoxyacetic acid (2,4-D, 1-2 ppm) and Kinetin (kn, | ppm). DilTerent extractives ol stem,
leal and stem callus of O, sanctum were tested Tor anticonvalsant sctivily against standard drug phenylom using maximal
clectroshock (MES) maodel. Ethanol and chlorolorm extractives of stem, leal and stem calli were effective in preventing

tonic convulsions induced by transcorneal electroshock.
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Ocimum sanctm Linn, (Family Labiatae) commonly
known as “Sacred Basil” or “Holy Basil® (Tulsi in
Hindi) is a herbaceous annual plant indigenous to
India. Q. sancuun has been utilised as a general
promator for health in herbal medicine' and most of
its properties like antistress”, udnplngf:n'ic*. anticancer”,
anti-inflammatory ™, antihyperlipidemic’, antihyperchol-
esteremic”, hepatoprotective’, radioprotective' and
antimicrobial'" have been examined scientifically. But
tll date no anticonvulsant activity has been carried
out on tissue cultures developed from Q. sarctym and
stem part of the parent plant, though in its leaf
anticonvulsant activity has been observed'”. Hence in
the present study, an attempt was made to determine
the anticonvulsant effect of cultured tissue and stem
part of O. sancrom and o compare it with that of leaf
portion.

Plant material — Ocimum sanctum Linn. herb was
collected  from cultivated plants  grown in  the

Medicinal Plants Garden of the University Institute of

Pharmaceutical — Sciences.
Chandigarh,
Development of stem callus - The stem portion was

surface-sterilized by:

Panjab  University,

(a)  Washing with running tap water.

(b) Scrubbing clean with dilute detergent (1-2%
Cleansol solution) for 2-4 min, washing with tap
water and finally with distilled water.

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

Surface-sterilized stem explants (10-15 mm) were
moculated  under sterilized condition on  agar-

solidified “Murashige and Skoog's (MS) medium'’
with some modifications (ferric citrate and manganese
sulphate monohydrate were used in place of ferrous
sulphate  and  manganese  sulphate  tetrahydrate,
respectively, and edamine was not used). The medium
was supplemented with 2% sucrose and  growth
regulators: 2 d4-dichlorophenoxy acetic acid (2.4-D; 1-
2 ppm) in combination with 6-furfuryl ammopurine
(kinetin, Kn (I ppm). The pH of the medium was
adjusted 1o 5.7-5.8. The cultures were maintained wt
25" £2°C for 12hr a day using white fluorescent tubes
(0.6 m long. 20 W cach),

Preparation  of  extractives— Stem  callus  (5C)
tissue (6 months old) developed on MS+24-D
(2 ppm)+Kn (Ippm) and oven-dried at 40°C for
about 24 hr was reduced to moderately coarse powder
and was extracted by refluxing with chloroform and
ethanol (95% v/v) Tor 4 and 5 hr, respectively. The
dried marc was shaken with warm distilled water for
20 hr and filtered.

Stem (St) and leaf (LF) portions of parent plant
(4 months old) dried scparately in shade were also
reduced 1o moderately coarse powder (#10) and
soxhlet extracted separately for about 22hr with
petroleum ether (60°-80°C), chloroform and ethanol
(95% vlv). The dried marc was left in contact with
distilled water for 48 hr and filtered.

Phytochemical screening of various extractives
obtained indicated positive tests for saponins',
sterols™, triterpenoids', carbohydrates'”, tannins'’
and proteins'” in Sc, St and Lf, while flavonoids"
were detected in St and L{ only.
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Urinnaily — Aldbino mice (Laca strain) weighing 20-
28z procured from the Central Anmimal House ol

Panjab  University.  Chandigarh  were used  The
antmals  recerved  a standard pelleted  diet (M/s

Hindustan Lever Foods, Cualeutta, Indiay and water ad

hipen,  and  were maintamed under  standard
cnvironmental  conditions (22°+5°C with 12hr of

fiehi/dark eycle). The experimental protocols were

approved by the  Institunional  Animal - Ethical
Cuonunitice.

Fost marerialy

I: Chloroform, ethanol and water extriactives ol

callus,
il Perroleum cether, chlorolorm. ethunol and wites
cxlractives ol stem.
(L Perolewm ether. chloroform. cthanol and water
extractves ol leeves.
aetivity—The anticonvulsant
200, 400 and 800
me/ha prally) was tested against standard drug,
phenvtain (25 ma/hed (Parke-Davis. Bombay. India)

|
using manimal electroshack model

Virtrceny h‘n'\“:iﬂ'

activity of the extractives (100

Steatisticed aealyvsiy — Each group consisted of

mimthnum of fve animals, Results were expressaed as
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mean = SE and all the extractives were compared with
phenytom (standard) and control separately using one
way analysis of variance (ANOVA) followed by
Dunnett’s iest
significant.
Callus cultures were successtully duced on the
medium MS+2.4-D (2 ppm)+Kn (1 ppm) (Fig. T
MS medium, because of high salt concentrations'” und
combination of 2. 4-D and Kn s preferred by many
authors'”. Callus developed was of white, green and
brown nodular but soft texture.

P<0.05 was considered statistically

colour and  of
Organocenesis was observed in the form of roo
privnordia in the callus (Fig. 2) and owermost fayer
was comparable o epidernms. Koot hairs  arising
profusely from the epidermis were promiment. On
MS+2.4-D (1 ppm)+ Kn (I ppm) medivm the callas
crowth was stow and the callus formed was ol gieen
color with brown and white patches. Tts exture was
hard  and  nodular. Phytochemical  scicemng ol
extractives showed that except lavonoids all the
niajor  constitutents  present i the  stem callus
extriciives were the sime us those present in the siem
and leal extractives

In the present investizations both reduction and

mortality (9 age recovery) as well as woral tune spent

| sl 2 (i
Callus on MS + 24D 2ppm )+ Knot Ippm ), x 25,

Seven-week-old eallus of Ocimam sem s en MS + 206D 2ppme )+ Ko @ Tppmeogand (2) -

Roct primordia i sicm
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in variouws convulsive phases were observed. The
vitrious extractives ol chloroform and ethanol, viz.
stem. leal and  stem calli  exhibited  significant
anticonvulsant activity in maximal electroconvulsive

shock induced convulsion. Chloroform extractive of

stem callus tissue exhibited significant decrease in the
time spent in the extensar phase at doses of 400
ma/kg and 800 mg/kg indicating protective effect
against MES-induced  convulsions  (Fig. 3). Stem

chloroform extractive was also effective at a dose ol

200 mg/kg besides doses of 200, 400 and 800 mg/ke
(Fig. 3). Leaves were found 1o be maore effective as
compitred o stem and stem calli (Fig. 3).

Ethanol extractive ol stem callus tissue resulted in
aostgnificant decrease in the time spent i extensor

i

8] 1

-

Mean time (sec) spent in the extensor phase + Sk

Fig. 3

phase in a dose-dependent manner as compared o
control (Fig. 4) and it showed reduction in mortality
rate. Moreover, its doses 400 mg/kg and 800 mg/kg
exhibited activity comparable to phenytoin. Ethanol
extractive ol stem exhibited dose-dependent activity
as compared to that of control (Fig. 4). Leal extractive
at doses of 400 and 800 mg/kg was found to be as
potent as standard drug phenytoin.

Since the different extractives suppressed tonie
convulsions it suggested that leaf, stem and stem call
of 0. sanctum contain the active compounds which
inhibited the convulsive seizure activity. Phytochemical
mvestigations demonstrated the presence ol saponins,
triterpenoids. flavonoids. tnnins, proteins and carbo-
hydrates. Anticonvulsant activity may be because of
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Anticonvulsant etfect of ehlaroform extractives of (i) stem callus, (b) stem, (¢) leal and (d) companson ol anticonyvalsant elfec

ol stem callis, stenvand leal extraenves * < 0,05 vs control (data are analysed hy one way ANOVA followed by Dunnett's test)



1332 INDIAN J EXP BIOL. NOVEMBER 2003
20
. 2 b
18
- ol L
16 16 -
14 14|
12
10
=
w
a8
5
a 6
=
-3
- 4
=
2
2 i
»
u
2 0
E tem Call
= 20 - e 2%, d  Stem Callus
& Slem
& 18 4 _L
k2 18] [ o Leaf
o
E 16 1 16 |
w
B 14 4
s 'Y 12 4
]
=10 . 10
8 g |
6 64
4 4 4
21 2
0 04—
Dose mg/kg
Fie. 4 — Anticonvulsant effect of ethanol extractives of (a) stem eallus, (b) stem, (€) leal and (d) comparision ol anticonvulsant effect of

stem callus. stem and Jeal extractives P < 0,035 vs control (datu were analysed by one wity ANOVA [ollowed by Dunnetl’s test)

saponins™, flavonoids™, proteins™. The anticonvulsant
activity has also been observed by De Luciaet al = in
saponins and flavonoids of Centella asiatica™ and by
Ancit et al.”™ in proteins solutions obtained from the
scaweed Himanthalia elongara™. The potency of a
particular extract for its anticonvulsant activity may
be because of the amount of the above constituents
present.

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