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Abstract

An efficient protocol has been developed to micropropagate Salacia oblonga WALL, an highly
endangered medicinal plant of the Indian subcontinent and Sri Lanka. Endangered nature of
S.oblonga is due to over exploitation for its medicinal significance and poor seed germination
rate. Therefore, there is an immediate necessity to micropropagate the plant in in vitro conditions
in order to conserve the plant from the brink of extinction. For the first time, the plant has been
propagated successfully through in vitro conditions using nodal explants. Various hormonal
concentrations were experimentally checked to micropropagate S. oblonga. Maximum shooting
response was observed from the axils of nodal explants on MS media, supplemented with BAP
(3.5 mg/l) + IBA (1 mg/l), followed by BAP (4 mg/l)+ IAA(1 mg/l). Successful rooting was
observed in MS media, supplemented with 0.5 mg/l IBA. The rooted plantlets were shifted to
green house for acclimatization. The results will help to facilitate the conservation and propagation
of endangered medicinal plant S. oblonga.
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1. Introduction

Salacia oblonga WALL belonging to Celestaceae family, is an
important endangered woody plant that is distributed throughout
India and Sri Lanka. In India, it is found in the rain forest of Western
Ghats from Konkan southwards to Kerala (Anshul et al., 2013). It
is a small climbing shrub, leaves are ovate and flowers are greenish
yellow with fruits about 3 cms in diameter, light brown or orange
when ripe, with 1-8 seeds embedded in the pulp. The roots, stems
and leaves of S. oblonga have been extensively used in Ayurvedic
medicine for treating various diseases. The active principles are
known to possess many biological activities such as antidiabetic,
antirheumatic, antigonnorhoeic, antioxidant, antimicrobial
nephroprotective, antimutagenic and against skin diseases (Collene
et al., 2005; Matsuda et al., 1999, 2002, 2005; Kirtikar and Basu,
1987). The methanolic extracts of root and stem contain two potent
a-glucosidase inhibitors (salacinol and kotalanol) and an aldose
reductase inhibitor kotalagenin-16-acetate (Matsuda et al., 1999;
Yoshikawa et al., 1998).

Salacinol and kotalanol binds competitively to the a-glucosidases
present in the small intestine and inhibit breakdown of carbohydrates
into glucose thereby, resulting in low blood glucose levels.
Kotalagenin-16-acetate, competitively binds to aldose reductase
and prevents the accumulation of sorbitol in the eye, thus preventing
formation of cataracts (Deepak et al., 2014, 2015a). Due to its high
medicinal value, the roots and stems are extensively used in Indian
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ayurvedic system and this resulted in over exploitation and
uncontrolled harvest from the natural habitat. In addition, lack of
organised cultivation practices, insufficient attempts for the
replacement of harvested plants, poor seed germination and poor
regeneration capacity, restricts the propagation of S. oblonga
(Oomen et al., 2000; Dhanasri et al., 2014) and resulted the plant to
endangered status.

Therefore, there isan immediate necessity to conserve and propagate
S.oblonga through non-conventional methods, i.e., in vitro and
ex situ propagation. Reports on conservation of Salacia sps.are
very rare. Dhanasri et al. (2014) reported successful
micropropagation of S. reticulata, using axillary buds as explants
on different concentrations and different combinations of 6-
Benzylaminopurine (BAP), Indole-3-acetic acid (IAA), Kinetin
(Kn) and Indole-3-butyric acid (IBA). Deepak et al. (2015b) have
reported a simple and effective method for vegetative propagation
of S.oblonga, using stem and root cuttings as explants by treating
with different concentrations of IBA (0-500 ppm). Therefore, the
aim of the present work is to establish micropropagation of
S.oblonga in order to conserve and produce genetically stable
plantlets for future generations.

2. Materials and Methods
2.1 Plant material

Defoliated young stems (10 cm) of S. oblonga WALL were collected
from 7 year old plant, growing in the green house of GITAM
University. The explants were washed with mild detergent and
were then surface sterilized with 0.5% bavistin (a fungicide) for
5 min, followed by 0.1% mercuric chloride for 1 min and 5-6 times
thorough washings with sterile distilled water. The explants were
blotted dry with sterile filter papers. The surface sterilized
defoliated young stems were cut into 3 cm long segments with one
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axil on either side and used as experimental sources. The nodal
explants were cultured on MS media supplemented with different
combinations of phytohormones, viz., Gibberellic acid (0-2.5 mg/
I); Thidiazuron (1-5 mg/l) + Kn (0-1 mg/l); BAP (1-5 mg/l) + IBA
(1 mg/l). Polyvinylpyrrolidine (0.1%), L- Proline (0.1%) and
activated charcoal (0.1%) were added to MS media to inhibit
formation and release of phenolics into media. The culture tubes
were incubated at 25+2°C, 50-60% relative humidity and 16/8 hr
light / dark photoperiod, supplied by cool white fluorescent tubes
of 3000 lux. The explants were subcultured into fresh MS media
for every 21 days.

The shoots longer than 3 cm were excised from the axils and
transferred into MS rooting medium, supplemented with or without
0-1 mg/l IBA. Well rooted explants with fully opened leaves were
planted in plastic cups (5 cm diameter), containing autoclaved soil
and sand (2:1) and regularly watered with sterile distilled water.
The established plants were transferred to black covers containing
soil and vermiculate in 1:1 ratio and covered with transparent
polythene covers to prevent excess transpiration. The plants were
exposed to sun light for an hour initially, followed by gradual increase
in time of exposure and finally transferred into green house.

2.2 Statistical analysis

Each experiment was repeated 3 times with 20 explants per set.
The data were subjected to statistical analysis for calculating the
mean and the standard error.

3. Results and Discussion

The nodal explants were tested for regeneration, using 9 different
combinations of phytohormones. Nodal explants supplemented
with different combinations of phytohormones showed no significant
changes in the first week of inoculation. Explants inoculated on
GA,(0.5-1.5 mg/l); TDZ (1-5 mg/l) + Kn (0.5 mg/l); TDZ (1-5 mg/
I) + Kn (1 mg/l); BAP (2.5-3.5 mg/l) + IBA (1 mg/l) and BAP (2-4
mg/l) + IAA (1 mg/l) showed the same response, i.e., small protrusion

or a bud emergence (indicated with arrows) from both the axils of
nodal explants in a week as shown in the (Figure 1A). The percentage
of explants showing this response at the axils is more or less similar
in all the phytohormone combinations used. The buds in the axils
increased in size to form a shoot primordia in 2 weeks (Figure 1B).
The maximum percentage of shoot primordia development was
observed on phytohormone combination of BAP (3.5 mg/l) + IBA
(1 mg/1) with 50%, followed by 45% response on BAP (4 mg/l) +
IAA (1 mg/l) when compared to others concentrations of
phytohormones used. The shoot primordia increased in length during
the 3¢ week and the maximum shoot length of 1-2 cm was observed
in BAP (3.5 mg/l) + IBA (1 mg/l). The number of explants inoculated
per each treatment, percentage of explants that showed bud emergence
at the axils of explants and length of shoot primordia were listed in
Table 1. Opening of small leaves from the shoot primordia was
observed during the 4" week (Figure 1C). In most of the explants, a
single shoot elongated and opened its leaves from the axillary region
of each explant. Leaf expanded and continued to increase in size
during the 8-9 weeks (Figure 1D). In few explants, the explant
started yellowing from the base and the yellowing reached to top,
leading to death in 9-10 weeks.

Shoots longer than 3 cm, with opened leaves were transferred to
MS rooting media, supplemented with IBA (0-1.5 mg/I) and 0.6%
agar. Small roots were initiated in explants that were grown on
BAP (3.5) + IBA (1 mg/l) when subcultured onto MS media,
supplemented with 0.5 mg/l IBA (Figure 1E). The explants from
GA,, TDZ + Kn, BAP + IAA failed to root and they showed
yellowing of leaf and browning of tissue. The plants that success-
fully rooted were transferred to cups, filled with sterilized soil and
sand (2:1) as shown in Figure 1E. The cups are covered with
polythene covers to prevent excess water loss from the plantlets.
The explants are watered with sterile distilled water and exposed to
sunlight every day for an hour. Plantlets with thick root formation
(Figure 1G) were shifted to green house for acclimatization.

Figure 1: Different stages of micropropagation of S. oblonga WALL

A) Bud emergence from axils (indicated with arrows) of nodal explants in a week; B) Initiation of shoot primordia from emerged axillary buds
in 2 weeks; C) Opening of small leaves from shoot primordia in 4 weeks; D) Rooting observed on MS medium supplemented with 0.5 mg/l IBA
(indicated with arrows) from nodal explant in 12 weeks; E) Hardening of explant in sterile soil; F) Hardened plant with thick roots after 15

weeks; G) Acclimatized plant
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Table 1 : Response of nodal explants to various concentrations of phytohormones

SI.No. | Phytohormone No. of explants No. of explants | No. of explants | No. of explants | No. of explants
used (mg/l) inoculated showing bud showing shoot rooted hardened
emergence elongation

1. GA, (0.5) 20 26+08 16+ 1.2 0 0
GA, (1) 20 6 £05 53+0.3 0 0
GA, (1.5) 20 0.6 +0.3 03+0.3 0 0
GA, (2) 20 0 0 0
GA, (2.5) 20 0 0 0

2. TDZ (1) + Kn (0.5) 20 3+£05 28+ 0.6 0 0
TDZ (2) + Kn (0.5) 20 1.2 +£0.6 09+0.2 0 0
TDZ (3) + Kn (0.5) 20 2.6 +0.4 15+ 0.4 0 0
TDZ (4) + Kn (0.5) 20 53+0.9 43 +0.6 0 0
TDZ (5) + Kn (0.5) 20 31+05 1.8 +0.2 0 0

3. TDZ (1) + Kn (1) 20 16 £05 1.3+0.38 0 0
TDZ (2) + Kn (1) 20 1.4 +0.3 1+0 0 0
TDZ (3) + Kn (1) 20 23+0.6 2+05 0 0
TDZ (4) + Kn (1) 20 36+ 12 3+1.1 0 0
TDZ (5) + Kn (1) 20 2+05 1.3+0.3 0 0

4. BAP (2) + IBA (1) 20 0 0 0
BAP (2.5) + IBA (1) 20 26 +1.2 2+25 12£0 060
BAP (3) + IBA (1) 20 6 +£0.5 5+05 21+0 1+£0
BAP (3.5) + IBA (1) 20 10.6 + 0.8* 9.6 + 0.8* 52+0 320
BAP (4) + IBA (1) 20 0 0 0

5. BAP (1) + 1AA (1) 20 0 0 0 0
BAP (2) + 1AA (1) 20 26+03 21+03 0 0
BAP (3) + IAA (1) 20 5+1.1 41 +04 0 0
BAP (4) + 1AA (1) 20 9.3 + 0.8* 8.5 + 0.7* 0 0
BAP (5) + 1AA (1) 20 0 0 0

*significant at p<0.05 level of probability

The study reports a simple, reproducible method for
micropropagating S. oblonga. The effects of cytokinins and auxins
on morphogenesis of nodal explants, are observed in this study.
Cytokinins are reported to overcome apical dominance, induce high
number of shoot buds and also release lateral buds from dormancy
(Rout et al., 2000; Rout, 2005). But in the present study, cytokinins
did not promote intensive shoot multiplication but developed only
one shoot per axil.

The highest number of bud emergence, short elongation, rooting
and hardening was obtained in MS medium supplemented with 3.5
mg/l BAP and 1 mg/l IBA. Concentration of BAP higher than 4 mg/I
exhibited negative effect on shoot regeneration and continued
exposure of explants to high concentration of BAP during shoot
induction inhibited the growth of shoots. The synergistic effect of
auxin and cytokinin has been demonstrated in medicinal plants like
Rauvolfia teraphylla, Santolina canescens, Bupteurum fruticosum

and Rotula aquatic. The results of the present study are in accordance
with Pandey et al. (2015) with the use of BAP for shoot
multiplication.

The presence of auxins at lower concentration in medium facilitated
better root formation. MS medium supplemented with 0.5 mg/I
IBA was found superior to IAA and NAA in inducing roots.The
results are in harmony with Fracro and Echeverrigancy (2001) and
Shahzad et al. (2007) in showing the superiority of IBA over other
auxins in root formation.

4. Conclusion

S. oblonga WALL. is an endangered medicinal plant, widely used in
Ayurvedic system of medicine to treat diabetes and various other
ailments. Increased demand for roots and stems had resulted in
extensive clearing of S. oblonga from the natural habitats due to
which the plant is endangered. Therefore, the present study is
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focused on micropropagating S. oblonga, using nodal segments as
explants. Successful shooting and rooting was achieved on MS
media, supplemented with BAP (3.5 mg/l) + IBA (1 mg/l) and IBA
(0.5 mgll), respectively. These efforts could help to propagate plants
with high medicinal value and thereby, meeting the demands of the
growing human population.
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