SCIENTIFIC CORRESPONDENCE

Micropropagation of Tinospora cordifolia (Willd.) Miers ex Hook.
F & Thoms — a multipurpose medicinal plant

Tinospora cordifolia (Willd.) Miers ex
Hook. F. & Thoms belonging to the family
Menispermaceae is a large deciduous
climbing shrub found throughout India,
especially tropical part of India and also
in certain parts of China'. The plant is
mainly known for its medicinal properties
in Ayurvedic medicine®. The dry stem,
with bark in tact, constitute the drug3.
The bitter principle present in the stem is
used in the treatment of debility, dyspepsia,
fever and urinary disease and the decoction
of the leaves is used for the treatment of
gout2’4. The root is a powerful emetic and
used for visceral obstructions; its water
extract used in leplrosy‘F6 also has anti-
diabetic effect’. The extracts of stem,
leaves, barks and roots show strong anti-
oxidant activities®. The pharmaceutical
significance of this plant is mainly be-
cause of various bioactive compounds
such as glucoside, alkaloidal constituents
including berberine, three fatty alcohol, a
bitter glucoside giloin, a nonglucosidic bitter
substance gilonin, etc., found in this plantg.

The various reports on its multiple
uses attracted attention for utilization of
the plant for medicinal purposes. T. cor-
difolia natural strands are fast disappear-
ing and are threatened with extinction
due to its indiscriminate collection and
over exploitation of natural resources for
commercial purposes to meet the re-
quirements of the pharmaceutical indus-
try. Tinospora grows wild in forest and
other areas and there is no organized
propagation information available so far.
Conventional vegetative propagation of
this plant has limited potential for large
scale propagation of elite plants. Here,
we report a micropropagation protocol
of T. cordifolia (Indian patent No. 479/
DEL/04) using nodal portion of stems as
explants.

Six-month-old twines of healthy plants
of T. cordifolia were collected from the
departmental garden of this institute. Ex-
plants were prepared from the nodal por-
tion of stems, which were thoroughly
washed with tap water to remove soil and
other superficial contamination, and then
allowed to stay for 3—4 h in double dis-
tilled water to facilitate the phenolics and
a characteristic ggmmy substance of poly-
saccharide' leaching out of explants.
Later single bud explants (1 cm each)

with upper portion were washed with 1%
sodium hypochlorite solution (v/v) for 5
min followed by thorough washing under
running tap water for 15 min. The ex-
plants were surface sterilized with 0.15%
(w/v) mercuric chloride for 3 to 5 min
and later rinsed 4 or 5 times with sterile
distilled water. Later the edges of the ex-
plants were trimmed and nodal explants
(1 cm each) containing axillary bud were
used for the experiment.

For shoot induction experiment the
medium containing MS basal salts and
vitamins'' with 3% sucrose (wiv),5 g I
activated charcoal (AC) and 7 g 1! agar
(Himedia, Mumbai, India) was used as
basal medium. In stage I (shoot induction
stage), basal medium containing 0.45—
9.05 uM 2,4-dichlorophenoxyacetic acid
(2,4-D), 0.57-11.42 pM indole-3-acetic
acid (IAA), 0.49-9.8 uM indole-3-butyric
acid (IBA), 0.54-10.74 pM «-naphtha-
leneacetic acid (NAA), and cytokinins,
viz. 2.22-17.74 yM N°-benzyladenine
(BA), 2.32-19.58 uM 6-fufurylaminopu-
rine (kinetin), 2.46-9.84 M N°-2-iso-
pentenyl adenine (2iP) were used alone
or in combination with auxins to obtain
the most suitable growth hormonal level
for the proliferation of shoots in establi-
shed explants. The medium pH was adju-
sted to 5.8 + 0.2 before gelling with agar
and later autoclaved (1.06 kg/cmf2 at a
temperature of 121°C for 15 min).

Triacontanol [CH3(CH;),sCH,OH] was
obtained from Sigma. Stock solution of
triacontanol was prepared by dissolving
1 mg of triacontanol in 0.75 ml of CHCl;
containing 1 drop of Tween 20 and this
stock solution was gradually diluted with
distilled H,O to the final volume of
200 ml'". Later triacontanol was added to
the basal medium (BM) in the range of
4.55-45.55 yM along with 0.057 pM
IAA and 0.44 pM BA. The media were
adjusted to pH 5.8 with 1N NaOH.

Explants were cultured in 200 ml glass
jars containing 40 ml medium. The cultu-
res were kept at an incubation temperature
of 25 + 2°C and light (45 pmol m > s")
for 16 h day using fluorescent lights
(Philips India Ltd, Mumbai) for 30 days.
The shoots obtained from nodal explants
in stage I were subcultured after 45 days
onto BM for further elongation of the
shoots (stage II). Single shoot explant
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(2 cm) with a node was kept in each flask
for 45 days for shoot elongation and ad-
ventitious shoot formation. In stage Il to
obtain in vitro rooting, shoots longer
than 4 cm were transferred to the rooting
medium comprising MS salts, vitamins,
0.5% activated charcoal (AC), supple-
mented with 0.05-11.42 uM TAA/0.05-
9.8 UM IBA/0.05-10.8 pM NAA or 0.04—
9.0 uM 2,4-D. Rooted plantlets were re-
moved from the medium, freed of agar
by washing in running tap water and
planted in sand : compost mixture (1 :2)
at about 80% relative humidity under the
polyethylene hoods in the green house.
The plantlets were hardened for 30 days
and then transplanted in the field. The
experiment was conducted with two rep-
lications and data recorded. The mean of
20 observations has been taken as the
replicated value. The values given in Ta-
bles 1-3 represent the replicated mean *
SE. Significance between the control and
treatments was analysed using Tukey’s
multiple comparison13.

Pre-treatment of explants by soaking
for 3—4 h in double distilled water was
essential for good regeneration of plants.
This process removed the oxidized phe-
nolics leaching out of these which are
inhibitory to the growth of explantsM.
Even the characteristic gummy substance
was almost leached out of explant. Addi-
tion of AC played a vital role in regene-
ration of plantsls. The media containing
AC prevented browning of explants and
resulted in regeneration, this may be due
to possible release of inorganic material"®,
absorption of metabolites inhibiting mor-
phogenesis17 and adsorption of Fe-chela-
tes'®.

The axillary buds on the nodal cuttings
showed visible growth after five days in
culture and most of them grew into shoots
(0.5-1.0 cm long) within 25 days. Shoot
formation was affected by the concentra-
tion of hormones used in the medium.

Among different cytokinins (2iP, kine-
tin, BA) used for shoot proliferation from
nodal explants, only BA and kinetin
showed response (Table 1). Callus for-
mation was common from the base of
explants at lower concentrations of BA
but at higher concentrations, BA (8.87-
13.31 pM) induced a single shoot (Figure
1 a) from nodal explant (Table 1). Simi-
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