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In vitro Rapid clonal propagation of Phyllanthus urinaria Linn. (Euphorbiaceae) — A Medicinal
Plant
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Abstract: An efficient micropropagation protocol was developed for the medicinal plant Phyllanthus
urinaria Linn. (Euphorbiaceae) using nodal segments for axillary shoot proliferation. Maximum
multiplication rates was achieved on Ms Media supplemented with 1.0 uM BA. Rooting was achieved with
100% of the micro shoots in MS medium with 2.0 pM IBA. Regenerated plants were successfully
acclimatized and about 80 — 90 % of plantlets survived under ex vitro conditions. [Researcher.
2009;1(4):56-61]. (ISSN: 1553-9865).
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Introduction

The genus Phyllanthus Linn. (Euphorbiaceae) has between 550 to 750 species and several of them
produce useful secondary metabolites which have been extracted from whole plants (Unander 1996). The
stems, infusion of leaves and roots of Phyllanthus spp are used in folk medicine for treating intestinal
infections, diabetes, the hepatitis B virus and disturbances of the kidney and urinary bladder (Calixto et al.,
1998). Several compounds such as alkaloids, tannins, flavonoids, lignans, phenols and terpenes have been
isolated and identified in various species of Phyllanthus and have shown antinociceptive action in mice and
other therapeutic activities (Cechinel Filho et al., 1996). Antiviral effects against hepatitis B virus and
possibly against the reverse transcriptase of retroviruses have also been reported (Venkateswaran et al.,
1987, Thyagarajan et al., 1988, Shead et al., 1992). Pharmacological studies carried out with callus extracts
of P. niruri, P. tenellus and P. urinaria have shown antinociceptive properties and the main compounds
identified in the extracts were flavonoids, tannins and phenols (Santos et al., 1994). Additional studies on
callus and root extracts of these different species have shown the presence of phyllemblin, a tannin which
has antimicrobial activity, of possible hydrolyzable tannins which inhibited DNA polymerase and reverse
transcriptase, of geraniin and its derivatives which showed high activity in the inhibitions of HIV reverse
transcriptase and angiotensin-converting enzyme involved in diabetic complications (Ueno et al., 1988,
Ogata et al., 1992, Unander 1996).

The gallotannin corilagin, the haemostatic ellagic acid, as well as seven ellagitannins, which have
been shown to be active against Epstein—Barr virus DNA polymerase at the micro-molar level (Liu et al.,
1999), have been isolated from Phyllanthus urinaria Linn. Two new phenolic compounds, namely methyl
brevifolin carboxylate and trimethyl ester dihydrochebulic acid, have also been isolated from the same
source (Yao and Zuo, 1993). Corilagin has been reported to show bioactivity in various different
therapeutic areas such as cardiovascular disease anti-hypertensive (Lin et al., 1993; Cheng et al., 1995) and
infectious disease antiviral (Yoon et al., 2000). Therefore, the aim of the current work was to establish
consistent micropropagation, for P. urinaria Linn. for large scale multiplication of selected genotypes and
to explore their potential for secondary metabolite studies.

Materials and Methods

Tender twigs were collected from field grown mature plants of P. urinaria L. defoliated and
sectioned into 2 - 3 nodal segments. They were washed under continuous flashing of running tap water for
30 min and then treated with a solution of the Savlon (5% v/v) for 10 min and finally surface sterilized with
HgCl, (0.1% w/v) for 5-10 min. Lastly, the material was washed 3 -5 times with autoclaved distilled water
to remove any trace of HgCl,.

The shoot tip and nodal segments were excised from the disinfected material and divided into 1.0 -
1.5 cm pieces with at least one node in each explants. The basal medium used for all the experiments was
MS (Murashige and Skoog 1962) formulation containing 3% sucrose, 6 - 8 % agar and supplemented with
BA and KN, either individually or in different combinations with auxins, IBA, NAA and IAA. The media
were adjusted to pH 5.7 + 0.2 and autoclaved at 1.1 kg/cm? for 20 min at 121°C.

56


mailto:vrmohan_2005@yahoo.com

Researcher, 1(4), 2009, http://www.sciencepub.net, sciencepub@gmail.com

Cultures were incubated at 25 + 1°C with a photoperiod of 16 h at 2000 - 3000 lux of cool white
fluorescent light. Cultures were initiated in 150 - 25 mm glass tube and subcultured regularly on fresh
medium at four-week intervals in 100 ml flasks. The shoots that proliferated from primary explants were
isolated and subcultured on fresh medium several times for bulking up shoot culture material. Shoots (3 - 4
cm) were excised from proliferating cultures and implanted on half strength MS supplemented with either
of IBA, NAA and IAA (0.1 - 1.0 uM) for rooting. Rooted shoots were transferred to pots under ex vitro
condition after proper hardening.

Results and Discussion

Axillary shoot induction, multiplication and rooting, the effects of cytokinins and auxins on
morphogenesis of nodal segment explants are presented in Tables 1, and 2. The effects of cytokinins and
auxins at various concentrations on axillary shoot induction from nodal explants are presented in Tables 1.
Cytokinins did not promote intensive shoot multiplication and either had no effect or inhibited significantly
the number of nodes, shoot length and culture fresh mass in comparison to the controls (Table 1). The
proliferation efficiency of nodal explants from mature plants was significantly higher than that of shoot tip
explants when evaluated twenty days after proliferation. As a supplement, 1.0 uM BA showed the best
performance of proliferation that produced shoots in 100% of cultured explants. Explants produced the
highest number of 2.85 + 0.10 shoots per culture on the medium with 5.97 + 0.13 cm average length of
shoots per culture (Figs. B - D). When the explants were cultured on KN based medium, only 47 - 73% of
them proliferated. In this treatment, the highest number of shoots per explants and average shoot lengths
were 5.23 £ 0.24 and 4.60 £ 0.35 cm for nodal explants, respectively.

These are the first attempts to establish shoot cultures of this species and the results obtained show
that the unusual promotive effects of IBA on shoot culture growth was not only due to the increase in
axillary shoot proliferation but also in the number of axillary buds formed in the shoots which can be used
as starting plant material for further multiplication. Similar results were obtained for Leptadenia reticulata
shoot cultures, where IBA, NAA and IAA stimulated significantly the number of nodes per plantlet in
comparison to cytokinins (Kalidass et al., 2008).However, for other Phyllanthus species, such as P.
tenellus, P. niruri, P. caroliniensis, and P. fraternus (Catapan 1999, Saradhi and Islamia 1997) and for
other Euphorbiaceae species, such as Excoecaria agallocha L. (Rao et al., 1998) cytokinins stimulated
shoot proliferation.

Root formation was induced in in vitro regenerated shoots by culturing them on half strength of
MS with 0.1 - 4.0 uM either of IBA, NAA, and IAA. Among the three types of auxin, IBA was found to be
most effective at different concentrations tested for root production on cut margins of the shoot (Table 2).
Among different concentrations, 2.0 uM IBA was found to be the best for proper rooting in which 100%
shoots rooted within three weeks of culture (Fig. D). These findings are in agreement with those observed
in other plant species Phyla nodfolia, Leptadenia reticulata (Bhatt et al., 2006) and Lins culinaris Medik
(Omran et al., 2008). The in vitro derived plants acclimated better under ex vitro condition when they were
transferred on specially made plastic trays containing coco-peat as potting mix and moistened uniformly at
periodic intervals taking special care not to damage the roots. The rest of the procedure, followed from this
stage up to their establishment in soil was as usual.

About 80 - 90% of the regenerated plantlets could tolerate and survive under ex vitro environment
or field conditions. A number of plantlets were lost due to damping off and necrosis during acclimatization
in ex vitro condition. Loss of regenerants due to such symptoms was also observed in Eucalyptus
tereticornis (Gill et al., 1993), Solanum nigrum (Ara et al., 1993), Rauvolfia serpentina (llahi 1993) and
Rosa damascena (Kumar et al., 1995). Through this study a protocol for regeneration of complete plantlets
has been established. This is perhaps the first report on in vitro plant regeneration of Phyllanthus urinaria
Linn. The results may be of some importance as a pioneering study on tissue culture of this medicinal plant.
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Table 1. Effect of growth regulators on shoot proliferation and number of shoots per culture from
nodal explants. Data (Mean + S.D.) were recorded after four weeks.

Growth % of shoot  No. of node per No. of usable Av. Length of
regulators (UM) formation shoots/culture shoots/culture shoots/culture
BA 0.0 80 0.84+0.13 1.10+0.21 1.79+0.17
0.1 80 1.38 £ 0.08 2.41+0.13 3.24+0.17
0.2 75 1.30£0.37 1.73+0.36 4.29+0.08
0.5 82 2.47 +£0.18 2.85+0.06 4,90 +0.04
1.0 100 2.85+0.10 3.38+0.50 597 +0.13
2.0 76 2.37+0.21 1.96 £ 0.11 3.70+0.12
3.0 64 1.28 +0.05 1.76 £0.12 2321021
5.0 - - - -
Kno0.1 65 0.89+£0.12 1.25+0.13 2.70+£0.18
0.2 47 1.10+0.35 1.00+£0.18 4.26 £0.25
0.5 55 1.80+£0.42 1.62+0.15 4.60 £0.35
1.0 73 2.12+0.16 1.95+0.14 5.23+0.24
2.0 54 1.58 +0.13 1.96 £ 0.15 3.50+0.12
3.0 48 0.90+0.15 1.76 £ 0.31 2.10+0.42
5.0 - - - -

Table 2. Effect of different concentration and combination of auxins on adventitious root formation
from the in vitro grown micro-cutting cultured on %2 MS medium. Data (Mean + S.D.) were recorded
after four weeks.

Growth regulators % of micro No. of Av. Length of
(types auxin) (UM) cutting root/micro root/micro cutting
rooted cutting
IBA 1.0 78 1.56 £ 0.09 1.49+0.13
2.0 100 2.30+0.16 1.34+£0.04
3.0 65 3.36+0.21 1.97£0.01
4.0 - - -
IBA 1.0 + NAA 0.1 70 2.63+0.24 1.79+0.17
IBA 2.0+ NAA 1.0 65 1.67£0.16 0.96 £ 0.04
IBA 3.0+ NAA 2.0 55 148 +£0.04 1.98 +0.07
IBA 4.0 + NAA 3.0 - - -
IBA1.0+1AA 05 55 2.30+0.16 1.59+0.12
IBA1.0+1AA 1.0 65 1.88 £ 0.09 1.81+0.15
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Figs A-D: Regeneration of plantlets in vitro from the
nodal explants obtained from field grown P. urinaria
L. plants. A. Development of shoot induction.

B. Elongation of multiple shoots. C. Development of
multiple shoots. D. Adventitious root formation on
regenerated shoots.
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