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Abstract

An efficient protocol was developed fam vitro regeneration of plantlets from shoot tip and
nodal segment explants Ahdrographis paniculata Nees. Nodal segment explants produced the
highest number of shoots (18+1.24) when they weitied on MS supplemented with 11.10
1M/l BAP. Addition of 10% coconut water and 2.0 agtivated charcoal to the above mentioned
medium increased the number of shoots (30) peureultShoot tip explant also showed better
performance in the same medium. Addition of 100lmg#a and 2.0 g/l activated charcoal to the
medium showed proper shoot elongation. The isolsiedts rooted well (90%) on half-strength
MS fortified with 9.80 uM/l IBA, where average nusarbof roots per shoot was 28-30. The
plantlets were acclimatized successfully in polgda&ontaining a mixture of soil, sand and
compost in 2:1:1 ratio. Finally acclimatized plats$l were transferred to experimental field.
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INTRODUCTION

Andrographis paniculata Nees. is an erect annual herbaceous plant in dhalyt
Acanthaceae. It is extremely bitter in taste inpalits of the plant bodyAndrographis
paniculata commonly known as Kalmegh in Bengali. It is distiied in tropical Asian
countries, often in isolated patches. It can bedon a variety of habitats, such as plains,
hill slopes, wastelands, farms, dry or wet lanés, shores and even road sides. The herb
is available in Bangladesh, India, Pakistan, MakySri Lanka and China. It has been
used as medicinal herb in several traditional systef medicine all over the world. It is
extensively used in Ayurveda and Unani medicinesaase remedy for various diseases
(Sivarajan & Balachandran, 1994). The therapeuttuer of Kalmegh is due to its
mechanism of action by enzyme induction. It is mpaortant cold property herb, used in
fevers and to dispel toxins from the body. It i®dito treat gastrointestinal tract and
upper respiratory infections, herpes, sore thregpatitis and a variety of other chronic
and infectious diseases (Chope al., 1956; Purkayasthat al., 2008). It exhibits
antibacterial, antimalarial, antidiarrhoeal, caw@iscular activities and protection of liver
and gallbladder. The herb and its isolates likeragmpholide, neoandrographolide,
dehydroandrographolide etc. are reported to possesinflammatory, hepatoprotective,
astringent, anodyne, tonic and anti-pyretic properaind helps in arresting dysentery,
cholera, diabetes, influenza, bronchitis and gdrawa ( Prajapaét al., 2003; Niranjaret
al., 2010). Mass scale collection of this plant fravatural habitats is leading to a
depletion of plant resources.
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Conventional vegetative propagation of this impatrtanedicinal plant is very difficult
and too slow to meet the commercial quantities iredu Variability among the seed-
derived progenies and scanty and delayed rootinggetllings curb its propagation via
seeds (Martin, 2004; Prathanturaei@l., 1996).

In vitro propagation has proven as a potential technologyrass scale production of
medicinal plant species (Lui and Li, 2001; Wawrostlal., 2001; Martin, 2002, 2003;
Azad et al., 2005; Faisakt al., 2003; Hassan & Roy, 2005). The present invetstiga
reports thein vitro propagation technique that can be used as a mitémtl for large
scale production of this medicinal plant.

MATERIALS AND METHODS

The study was conducted in the Plant Biotechnol@yd Genetic Engineering
Laboratory, Institute of Food and Radiation Biolpgitomic Energy Research
Establishment, Savar, Dhaka. Plant materials, nasfelot tips and nodal segments were
collected from the garden of Plant Biotechnologg &enetic Engineering division. They
were washed thoroughly with running tap water f6rmiin and then with house hold
detergent (Trix) to remove the traces of dust pladi Shoot tips and nodal segments
were then surface sterilized with aqueous solutio®.1% HgC} for 6 min under aseptic
conditions in laminar air flow cabinet and rinse8 imes with autoclaved distilled water
to wash away the traces of Hg@bmpletely. After surface sterilization, shootstignd
nodal segments were divided into small pieces (@pt.0-1.5 cm). These were used as
explants and cultured onto culture medium. MS (Mhbige & Skoog, 1962) containing
3% sucrose was used for all shoot regenerationestugut half-strength MS was used for
in vitro root formation. Shoot tip and nodal segment exglamere cultured on MS
supplemented with different cocentrations and comiimns of cytokinins (BAP & Kin)
and auxin (NAA) for shoot regeneration. Media seppgnts such as coconut water (CW)
(5-20%) collected from local market and urea (Sigr(0-200 mg/l) with constant
cocentration of activated charcoal (AC) (Sigmap (g/l) were added to the medium for
the determination of their effects on shoot muitigtion and elongation respectively.
Well developed shoots were excised from the eléogamedium and cultured
individually in rooting media containing differegsbncentrations and combinations of
IBA, IAA and NAA. The pH of the media was adjusted5.8 before adding agar. All
media were gelled with 0.7% Difco Bacto agar anelaved for 20 min at 121°C under
1.1kg/cnt pressure. The cultures were regularly sub-cultatettiree weeks intervals on
fresh medium. Cultures were maintained at 25+2°Gh wi6h photoperiods. For
hardening, the test tubes containing rooted sheets kept at room temperature and light
for 5 days. Thereafter, the well rooted plantleeravtaken out from the test tubes and
gently washed them to free from medium. After waghthey were transferred to poly
bags containing a mixture of soil, sand and compo2:1:1 ratio. They were finally
transferred to experimental field for study of theiortality rate and growth in natural
conditions. .
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RESULTS AND DISCUSSION

Invitro technique provides viable alternative method oésraroduction of healthy plants
with uniform characteristics. Both shoot tip andlalbbsegment explants cultured on MS
supplemented with different concentrations of BA#) and NAA alone or in various
combinations for multiple shoot regeneration. Betwdéwo types of explants, the best
shoot induction rate was observed in nodal segmeptant and it was 88% at the
concentration of 11.10 uMBAP in MS medium (Table 1). In this combinatiohgt
regenerated shoots per explant was 18+1.24 (Tableigl 1). In the same medium,
multiple shoots induction from shoot tip explantsakb+1.22 (Table 1). PurkayastHa
al. (2008) reported that MS medium supplemented withM/1 BAP was optimum to
regenerate multiple shoots iAndrographis paniculata from nodal explant. It is
concluded that BAP combination is more effective stroot proliferation from nodal
explant ofAndrographis paniculata. Addition of 10% CW and 2.0 g/l activated charcoal
to the medium increased the number of shoots (3tage of nodal explant) per culture
(Fig. 2). Different concentrations of urea (50-28@/1) and constant concentration of
activated charcoal (2.0 g/l) were added to the omadb determination of their effects on
shoot elongation. Addition of 100mg/l urea and @IOAC to the medium increased the
length of shoots (Fig. 3). Roy (2008) reported thadition of 10% CW in the medium
increased the number of shootsBoerhaavia diffusa L. culture. Rahmaret al. (1999)
also observed similar effect of CW (10%) onvitro shoot multiplication ofEmblica
officinalis. Ahmedet al. (2001) reported that urea was fruitful media sement forin
vitro shoot elongation dflolarrhena antidysenterica L.

Regenerated shoots need to root formation for theddthy growth. So, well developed
and elongated shoots were excised and implantdteinooting medium containing half-
strength MS with different concentrations and camatibns of IBA, IAA and NAA. The
best result was obtained in half-strength MS supplged with 9.80 uM IBA (Table 2).
In this combination, it was observed that 90% shaobted well within three weeks of
culture and each microcutting produced 28-30 r@big. 4). Purkayasthat al. (2008)
reported that IBA was more effective for vitro rooting of Andrographis paniculata.
They observed that MS supplemented with 2.8UBIA was suitable combination for
best rooting. After sufficient development of rqgitantlets were transferred to poly bags
containing a mixture of soil, sand and compost:i2ratio (Fig. 5). The plantlets were
kept in a shade and misted twice a day. After tveeks of hardening, plantlets were
transferred to experimental field. Forty eight plets out of sixty were survived (i.e.
80%) in natural conditions (Table 3).

In conclusion, | report an efficient and easy tadia protocol for rapid micropropagation
of Andrographis paniculata. The application of this protocol can help minimithe
pressure on wild population and contribute to thieservation of this important medicinal
plant.
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Table 1. Effects of different concentrations and cmbinations of cytokinins (BAP, Kin) and
auxin (NAA) on shoot proliferation of Andrographis paniculata Nees. from shoot
tip and nodal segment explants

Growth regulators

Explants

Shoot tip

Nodal segment

(uM1) % of explants | Average No. of | % of explants| Average No. of
produced shoots/ culture produced shoots/ culture
shoots (x SE) shoots (x SE)
BAP
2.22 - - - -
4.44 30 4+0.22 30 5+0.42
6.66 48 6+0.30 40 6+0.34
8.88 60 10£1.12 64 12+1.20
11.10 80 15+1.22 88 18+1.24
13.32 50 10£0.90 52 10+0.84
15.54 40 5+0.32 40 6+0.82
Kin
2.32 - - - -
4.64 - - - -
6.96 - - - -
9.28 10 5+0.33 20 6+0.24
11.60 30 8+0.48 40 10+0.82
13.92 - - 10 5+0.32
16.24 - - - -
BAP+NAA
2.22+1.34 - - - -
4.44+1.34 - - - -
6.66+1.34 20 5+0.22 30 5+0.62
8.88+1.34 30 6+0.42 38 8+0.48
11.10+1.34 20 4+0.12 20 4+0.22
13.32+1.34 - - - -
6.66+2.68 - - - -
8.88+2.68 10 4+0.42 28 5+0.12
11.10+2.68 - - - -
13.32+2.68 - - - -
Kin+NAA
4.64+2.68 - - - -
6.96+2.68 10 3+0.24 30 5+0.24
9.28+2.68 30 5+0.33 34 5+0.42
11.60+2.68 38 8+0.44 40 6+0.75
13.92+2.68 20 4+0.22 20 3+0.22




Invitro propagation oAndrographis paniculata Nees. 71

Table 2. Effects of different concentrations of IBAIAA and NAA singly or in combination in
half-strength MS on root induction from regeneratedshoot cuttings ofAndrographis
paniculata Nees

Auxins (uMI) % of shoots Days required for No. of roots per
rooted rooting shoot
IBA
2.45 30 20-22 10-12
4.90 50 20-22 15-17
7.35 70 18-20 18-20
9.80 90 15-17 28-30
12.25 50 18-20 12-14
14.70 40 20-22 10-12
IAA
2.85 - - -
5.70 - - -
8.55 - - -
11.40 20 20-22 12-14
14.25 10 20-22 10-12
17.10 - - -
NAA
2.86 - - -
5.36 - - -
8.04 20 18-20 10-12
10.72 10 20-22 08-10
13.40 - - -
16.08 - - -
IBA+IAA
4.90+2.85 20 18-20 12-14
7.35+2.85 30 18-20 14-16
9.80+2.85 60 16-18 18-20
12.25+2.85 40 18-20 12-14
IBA+IAA+NAA
4.90+2.85+2.68 20 20-22 10-12
7.33+5.70+2.68 40 20-22 12-14
9.80+8.55+5.36 50 18-20 16-18
12.25+11.40+8.04 30 20-22 10-12

Table 3. Survival rate of in vitro grown plantlets (Andrographis paniculata Nees) in
experimental field

No. of transferred No. of survived Average survived
Transferred steps | plantlets in experimenta plantlets plantlets (%)
field
Step-1 20 16
Step-2 20 14
Step-3 20 18 80%

Total 60 48
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Figs. 1-5.In vitro regeneration of Andrographis paniculata Nees. 1. Multiple shoot formation
from nodal explant on MS with 11.10 pMI BAP. 2. Positive effect of coconut
water (10%) and activated charcoal (2.0g/l) on in@ase the number of shoots. 3.
Elongated shoots on MS supplemented with 11.10 UMBAP, 100 mg/l urea and
2.0 g/l AC. 4.In vitro root induction on half-strength MS supplemented wth 9.80

UM/l IBA. 5. Regenerated plantlets in poly bags containg soil, sand and
compost (2:1:1)
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