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ABSTRACT

Antamul is a commercially important high value medicinal plant. Due to habitat lost, slow growth and over
exploitation for medicinal industry, its conservation strategy is very important. This paper is an attempt to
develop an in vitro technique for conservation and large scale production of this plant. For the purpose two
media (MS medium and Bs medium) were tested supplemented with various concentrations and combinations
of four Plant Growth Regulators- Kinetin, 6-Benzyle Adenine (BA), Naphthalene Acetic Acid (NAA) and Indol-
3-butyric Acid (IBA). Nodes with axillary bud were selected as explants. Best regeneration was obtained in MS
medium supplemented with 2.0+0.5 mg/I of BA plus IBA on an average 8.33 number of shoots of 7.37 cm
length in 120 days. Roots developed with good growth in % strength MS medium with 1.0 mg/I of IBA in 15
days.
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INTRODUCTION

Tylophora indica (Burm.f.) Merr. syn. T. asthmatica Wt. & Arn. (common name Antamul) is a
twining plant of family Ascelpiadeaceae. Leaves in opposite pairs, ovat with pointed tip. Flowers
large, dull yellow purple within, in short clusters. Plant is with many, long, fleshy roots.

The dried roots of the plant constitute the drug, which is a good substitute for Ipecac, a well known
drug. It is useful drug of dysentery and an infusion of the drug is given in asthma and bronchitis to
bring about vomiting and give relief (Jain1968). This plant is one of threatened plant reported from
Assam and for conservation purpose their cultivation is recommended in Assam (Jain1968). In
addition to that Tylophora indica has a great market potential as substitute of Cephaelis
ipecacuanha. For successful tissue culture, type of explants is an important aspect. Different plant
organs like seed, seedling parts, axillary and apical meristem, leaf etc. are used for the purpose.
Many medicinal plants are propagated through in vitro organogenesis from nodal axillary bud
meristem eg. Withania somnifera (Sen & Sharma 1991), Simmondsia chinensis (Sardana & Batra
1998), Rauvolfia serpentina (Deka, et al,, 2000), Adenophylla triphylla (Chen, et al, 2001), Bacopa
monnieri (L.) Penn. (Devi & Sarma 2004; Devi & Sarma 2009; Devi & Sarma 2013; Devi 2017).
Attempt of this paper is to get fruitful regenerative media from node with axillary bud explants
culture in MS and Bs media supplemented with various combination and concentration of kinetin,
BA, NAA and IBA are presented.

MATERIAL AND METHOD

Two media, Murashige & Skoog medium (1962) and Gamborg Bs medium (1968) were
supplemented with following combinations and concentrations of plant growth regulators and
100mg/ml of CH-

a. BA(0.1,0.5,1.0,1.5,2.0, 2.5 mg/l) + IBA (0.1, 0.5 mg/1)

b. Kinetin (0.5, 1.0, 1.5, 2.0, 2.5 mg/1) + NAA(0.1,0.5,1.0,2.0,3.0,4.0 mg/1)

¢. Kinetin (0.5, 1.0, 1.5, 2.0, 2.5 mg/1) + NAA (0.5, 1.0 mg/1) + IBA (0.1, 0.5 mg/1)

1cm long nodes with axillary bud were used for the purpose. Materials were first cleaned under tap
water. Then surface sterilized first with 70 per cent alcohol followed by 0.01 per cent HgCl;
solution. Single explant, one in each flask was inoculated on sterilized media under aseptic
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condition. The pH of media was adjusted to 5.7 and media were sterilized under 16 lb pressure at
121°C. Culture tubes were incubated at the temperature of 25 +1°C under 12hr. photoperiods /day
(2500-3000 lux). During the whole procedure aseptic condition was maintained. The three
repetitions were done and mean and standard error calculated by standard formula.

RESULTS AND DISCUSSION

The experiments have shown that the node with axillary buds of Tylophora was successful explant
in both MS and Bs media for regeneration in both the media at higher cytokinin concentrations, but
Bs proved to be better as callusing medium.

Table 1: Variation in development from nodal explants of Tylophora indica (Burm.f.) Merr in MS
and Bs media with different concentrations of BA plus IBA

Observation after 120 days
PGRs - .
(mg 1) i Node with axillary bud explant i
MS medium Bs medium

BA IBA Callus Shoot Root Callus Shoot Root
0.1 0.1 - - - - - -
0.5 0.1 - - - - - -
0.5 0.5 - + = = + =
1.0 0.1 - + - - + =
1.0 0.5 - + = = + =
1.5 0.1 - + = = = =
1.5 0.5 - +++ + = ++ +
2.0 0.1 +++ + - +++ + =
2.0 0.5 - +++ ++ = ++ +++
2.5 0.5 +++ + - +++ S S

Table 2: Variation in development from nodal explants of Tylophora indica (Burm.f.) Merr in MS
and Bs media with different combinations and concentrations of Kinetin + NAA + IBA

PGRs Observation after 120 days
(mg11) Node with axillary bud explant
MS medium Bs medium
Kn NAA IBA Callus Shoot Root Callus Shoot Root
0.5 0.1 - - - - - B B
0.5 0.5 - + = = + - -
0.5 1.0 - + = = + - -
0.5 2.0 - ++ = = —t = =
0.5 3.0 - ++ = = —t = =
0.5 4.0 - +++ = = ot = =
1.0 0.1 - - - - - = =
1.0 0.5 - + + - + + -
1.5 0.1 - 4F + = + + =
1.5 0.5 = ++ ++ = ++ ++ =
2.0 0.1 - - - - - - -
2.0 0.5 = +++ = = +++ = =
2.5 0.1 - - - - - - -
2.5 0.5 = +++ + = +++ = =
0.5 0.1 0.1 - 4F = = + =
1.5 0.5 0.1 -+ + = ot + -
1.5 0.5 0.5 +++ + - =+ + -
2.0 0.5 0.1 -+ = = ot = =
2.0 0.1 0.5 - ++ +++ = —t -
2.0 0.5 0.5 +++ - - +++ - -
2.5 0.5 0.1 - ++ = ot —t =
2.5 0.5 0.5 - ++ = ot = -

In lower concentrations of BA plus IBA explants did not survive long in any of the tried media. With
increase in concentration the regeneration was noted (Table 1). Similarly, in both MS and Bs media
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supplemented with lower concentrations of kinetin (0.1, 0.5 mg/1) along with lower concentration
of NAA (0.1 mg/l) nodal explants were not generative and explants died within 30 days. These
findings are similar as reported in Clerodendrum colebrookianum (L.) Walp (Devi & Sarma 2009) where
explants died in lower concentration of cytokinin.

Table 3: Mean number of shoots, shoot length, number of roots and root length regenerated from
nodal explants of Tylophora indica (Burm.f.) Merr in two media with different PGRs (Mean of 3+SE)

Mean no. of shoots and root per explants and
Mean length of regenerated shoots and roots in cm
PGRs Observation after 120 days
(mg1) Node with axillary bud explant
MS medium Bs medium
BA | Kn | NAA IB No. of Shoot No. of Root No.of Shoot No.of | Root
A Shoot length root length Shoot length root | length

0.5 - - 0.5 1.33+£0.33 6.60 £ 0.20 - - 1.00 £ 0.00 597+0.17 - -
1.0 - - 0.1 1.33+£0.33 327+0.14 - - 1.00 £ 0.57 3.47+0.88 - -
1.0 - - 0.5 1.67 £0.33 7.37+0.24 - - 1.67 £0.33 6.17+0.13 - -
1.5 - - 0.1 0.33+£0.33 3.53+0.31 - - 0.00 £ 0.00 0.00 £ 0.00 - -
1.5 - - 0.5 5.00£0.57 4.90+0.23 333+£0.21 | 6.33+£0.27. 2.33+0.33 4.73+£0.14 - -
2.0 - - 0.1 1.03 £ 0.57. 3.03+£0.26 - - 1.00 £ 0.00 3.37+0.12 - -
2.0 - - 0.5 | 833+0.33. 7.37+0.12 6.00+0.24. | 7.10+0.21. 3.67+0.33 5.60£0.15 - -
2.5 - - 0.5 0.67 £0.33 2.90£0.11 - - 0.00 +£0.00 0.00 +£0.00 o o
- 1.0 0.5 - 1.00 £ 0.00 10.20 £ 0.21 - - 1.33+£0.33 7.37+0.29 - -
- 1.5 0.1 - 1.00 £ 0.00 9.33+0.17 - - 1.67 £0.33 537+0.14 - -
- 1.5 0.5 - 3.67£0.66 10.00 £0.15 - - 3.33+£0.33 9.01+0.11 - -
- 2.5 0.5 - 0.67£0.33 4.57+0.53 - - 0.00 +£0.00 0.00 +£0.00 - o
- 0.5 0.1 0.1 1.33+0.33 10.57 £0.17 - - 2.33+£0.33 8.67 £0.23 - -
- 1.5 0.5 0.1 1.33+0.33 4.47 £0.09 - - 1.33+£0.33 4.17£0.09 - -
- 1.5 0.5 0.5 1.33+0.33 420+0.15 - - 3.33+£0.33 4.00£0.15 - -
- 2.0 0.1 0.5 1.33+£0.33 6.57+£0.31 10.40+£0.13 | 11.67+£0.21 2.00 £ 0.57 537+0.18 - -
- 2.5 0.5 0.1 3.67£0.66 4.00£0.11 - - 3.33+£0.33 3.30+0.11 - -
- 2.5 0.5 0.5 2.67+0.33 3.13+£0.23 - - 0.00 +£0.00 0.00 +£0.00 - o

(Mean of three repetitions taken and Standard Error calculated)

Table 4: Rooting of regenerated plantlets of Tylophora indica (Burm.f.) Merr in % strength MS

medium
MS + PGRs (meg/1) Observation after 15 days No. of roots per plantlet Root length (cm.)

Kn NAA IBA
2.0 0.1 0.5 Good rooting 11.00 + 0.54 9.67 +0.17

- - 0.1 Few roots come out 2.33+0.15 2.27 £0.07

- - 0.5 Good roots at base 5.33+0.41 2.63 +0.05

- - 1.0 Good roots at base 8.00 £ 0.27 4.77 £ 0.09

- 0.1 - Small callus at base - =

- 0.5 - Small callus at base - =

- 1.0 - Branched roots - =

In media supplemented with PGRs, BA and IBA direct regeneration from axillary bud of explants
took place in four different combinations tried. On an average 5.00 number of rootless shoots of
4.90cm length were regenerated in the medium supplemented with 1.5mg/1 BA plus 0.5mg/1 IBA in
MS medium. In Bs medium the same concentration and combination of PGRs showed 2.33 numbers
of shoots of in an average 4.73cm length. In the medium with 2.0+0.5mg/] of BA plus IBA on an
average 8.33 number of shoots of 7.37 cm length were generated in MS medium and in an average
3.67 number of shoot of 5.60 generated in Bs medium (Table 3). In 1.5 mg/1 of Kinetin and 0.5mg/1
of NAA in an average 3.67 shoots of 10.00cm length were obtained without roots in MS medium. In Bs
medium results were similar but quality of regenerated shoot was little inferior (Table 3). If the
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results of MS and Bs media are compared in terms of multiple shoots regenerated (Fig 1), then MS
appears to be better medium then Bs. Again in terms of length of regenerated shoots, superior results
have been observed in MS medium in comparison to Bs medium (Fig 2). Similar reports of superiority
of MS medium over Bs medium have been reported in Beta sp. (Detrez et al. 1988), sweet potato
(Bordoloi & Sarma 1997), Indian spinach (Mitra & Mukharjee 2001), Clerodendrum colebrookianum
(L.) Walp (Devi & Sarma 2009), Bacopa monnieri (Devi 2017).

Variation in multiple Shoot regeneration o
Tyvlophora indica from nodal explant

* MS medium

* BS medium

Number of regenerated shoots

9
8
7
6
5
a4
E
2
1
0

1.5+0.5 of 2.0+0.5 of 1.5+0.50f 2.5+0.5+0.10f 2.5+0.5+0.5 of
BA+IBA BA+IBA Kn+NAA Kn+NAA+IBA Kn+NAA+IBA

Regenrative Concentrations of Tylophora indica

Fig. 1: Graphical comparison of multiple shoot regeneration from nodal explants in two media

Variation in lengt i Tylophora indica

12.0
® MS medium

® BS medium

shoot Length in cm.

1.5+0.50f 2.0+0.50f 1.540.50f 2.5+0.5+0.10f 2.5+0.5+0.50f
BA+IBA BA+IBA Kn+NAA Kn+NAA+IBA  Kn+NAA+BA

PGR Concentrations with multiple shoots of Tylophora indica

Fig. 2: Graphical comparison of length of multiple shoots regenerated in two media

Tiwari, et al. (2001) reported that number of adventitious shoot buds per explant increased up to
certain concentrations then decreased in presence of kinetin. Kinetin (0.5mg/l) plus higher
concentrations of NAA (1.0, 2.0, 3.0, 4.0mg/1) gave good callus from the whole explants in both the
media (Table 2). In Tylophora too number of regenerated shoots increased gradually with increase
in kinetin concentration then decreased. Higher concentrations of kinetin (1.0, 1.5, 2.0 mg/1) plus
0.5 g/ml NAA induced direct regeneration from bud and callus from the explant. Further increase in
kinetin 2.5mg/1 with 0.5 mg/1 of NAA resulted in good callusing. Shoot regeneration decreased (Table 3).
But same concentrations of kinetin with 0.1 mg/1 of NAA were not fruitful as the explants died shortly.

The ratio of cytokinin to auxin is a critical determinant of organogenesis in plant tissue culture (Xu,
et al, 2008). In the present study too proportion of auxin-cytokinin in the media is vital in
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determining the fate of the culture. The observations are in line of the findings of many different
workers (Sankhla, et al., 1995; Rao, et al., 2003; Pawar, et al., 2004; Devi & Sarma 2009; Devi 2017).

4 il
Single Shoot with roots in MS medium supplemented Roots in MS medium supplemented with
with 2.0+0.1+0.5mg/1 of Kn+NAA+IBA 2.0+0.1+0.5mg/l of Kn+NAA+IBA

Callus in 2.0+0.5mg/l of Kn+NAA

5

Development in 1.5+0.5mg/1 of BA+IBA in MS

Development in 1.5+0.5mg/l of Kn+NAA+IBA in MS

Fig. 3: In vitro culture of Tylophora indica (Burm.f.) Merr

Su, et al. (2011) found that a low concentration of auxin combined with cytokinin aid in shoot
initiation. Lower concentration of auxin in the culture media nullifies the effect of the higher
concentration of cytokinin on axillary shoot elongation (Hu & Wang 1983). A lower concentration
of auxin along with a higher concentration of cytokinins induced multiplication of shoots in W.
somnifera (Fatima & Anis 2012). Auxin exerts an effect on DNA replication, while cytokinin seems
to exert some control over the events leading to mitosis (Pasternak, et al., 2000). Therefore, auxins
might be considered as “inducers” of the all cycle (Fatima & Anis 2012) while cytokinins might
behave more as its “promoter” (Wood, et al, 1990). The presence of axillary bud, the high
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concentration of cytokinin and lower ratio of auxin in the media might have induced formation of
more shoot primordial instead of growth of single axillary bud in node with axillary bud explants
and the xylem transport of the cytokinin helps in quick transport of PGRs in the explants to get
quicker results.

Some workers reported that auxin-cytokinin ratio may be responsible for ethylene to methane
level in culture media (Sankhla, et al, 1995; Rao, et al., 2003). Increase in ethylene production
resulted in the development of light green callus with further decrease in shoot induction (Rao, et
al, 2003). There are reports of in vitro culture of pigeon pea cotyledonary nodes, where ethylene-
methane ratio more than 1.0 resulted in development of elongated shoots, near 1.0 resulted in
multiple shoots and gradual reduction resulted in regeneration capacity of callus (Rao, et al., 2003).
This may be true for Tylophora too, where the same concentration of cytokinin produced multiple
shoot with higher amount of auxin (2.0+0.5mg/1 of BA plus IBA, 1.5 + 0.5 mg/1 of Kinetin plus NAA)
but with lower amount of auxin (2.0+0.1mg/l of BA plus IBA, 1.5 + 0.1 mg/] of Kinetin plus NAA)
explants died. Further change in ratio again resulted in callusing only.

On addition of IBA along with kinetin and NAA slight variation in results were seen. Callus at base
and shoots developed in 2.0+0.5+0.1mg/1 (3shoots), 2.5+0.5+0.1mg/1 (3-4 shoots) in MS medium but
length of shoot decreased in 2.5+0.5+0.1mg/1. Results are similar in Bs medium but the number of shoot
decreased and shoot length was also less as growth of shoot was slow (Table 3).

In all other regenerative concentration only the axillary buds developed into one or two shoots. No
callus but single shoot with good roots developed at the base of explants with 1.5+0.1mg/],
2.0+0.1mg/1 of BA plus IBA and with kinetin plus NAA plus IBA in concentrations 2.0+0.1+0.5mg/1
in MS medium only. No roots found in Bs medium with these PGR combinations tried.

Rooting is a problem for regenerated shoots of Tylophora indica (Burm.f.) Merr. The media
supplemented with 2.0mg/1 of kinetin, 0.1mg/1 of NAA and 0.5mg/1 of IBA resulted in single shoot
with good roots (Table 3). In addition to that different concentrations of IBA (0.1, 0.5, 1.0 mg/I) and
NAA (0.1, 0.5 mg/1) were tried in ¥z strength MS medium. Bs medium was not tried as rooting was
not favourable in any of the concentrations tried for regeneration. In %2 strength MS medium also
the combination of PGR 2.0mg/] of kinetin, 0.1mg/] of NAA and 0.5mg/1 of IBA showed best results
(Table 4).

CONCLUSION

In vitro culture of Tylophora indica (Burm.f.) Merr node with axillary bud is a fruitful explant in
both the media tried with different PGRs. Of the different concentration and combination tried, the
best regeneration was obtained in MS medium supplemented with 2.0+0.5 mg/] of BA plus IBA on
an average 8.33 number of shoots of 7.37 cm length followed by 2.0+0.5+0.1mg/1 (3shoots),
2.5+0.5+0.1mg/1 (3-4 shoots) of Kinetin plus NAA plus IBA. Roots developed with good growth in MS
medium with 2.0+0.1+0.5mg/1 (3-4 shoots) of Kinetin plus NAA plus IBA or 1.5+0.1 mg/] and 2.0+0.1
mg/1 of BA and IBA or % strength MS medium with 1.0 mg/1 of IBA.
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