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Background: The micropropagation protocol for Phyllanthus amarus, an important medicinal herb www.phcog.com
used widely for the treatment of hepatitis in ethnomedicinal systems, was standardized with shoot DOL:

tip and single node explants. Materials and Methods: The micropropagation was carried out for
the hyperproducing ecotype (phyllanthin content 463.828 ppm; hypophyllanthin content: 75.469
ppm) collected from Aanaikatti, Coimbatore, and grown in mist chamber, CPMB, TNAU. For
micropropagation studies, the leaves were trimmed off and the shoot tips (6 mm long) and nodal
segments (single node) were used for initiation. Results: Shoot tips and single node explants gave a
maximum of 6.00 and 7.00 multiple shoots per explant with Benzyl Amino Purine (BAP) (1.0mg/L
mg/L). Upon subculturing, a shoot length of around 7 cm with an average of eight internodes per
shoot was observed after 20 days in the elongation medium supplemented with BAP (0.2 mg/
Lmg/L) and Indole Acetic Acid (IAA) (2.0 mg/L). Seven to ten adventitious roots developed when
the elongated microshoots were cultured in half strength MS medium with Indole Butyric Acid
(IBA) (2.0 mg/Lmg/L) and NAA (1.0 mg/L mg/L) in 15-20 days after transfer. The rooted shoots
acclimatized successfully to field conditions. Conclusion: A method for successful micropropagation
of the valuable medicinal plant was established which will provide a better source for continuous
supply of plants for manufacturing drugs.
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INTRODUCTION

profile of a phytochemical product by manipulation of
the chemical or physical microenvironment, to produce
a compound of potentially more value for human use.”
Availability of the plant is subjected to seasonal variation,

Medicinal plants are the source of various alkaloids and
other chemical substances essential for mankind. Use of

indigenous drugs from plant origin forms a major part
of complementary, alternative and traditional medicine,
and the total global herbal drug market is estimated to
be US$ 62 billion and is expected to grow up to US§ 5
trillion by the year 2050.1" India has a great wealth of
traditional knowledge and wisdom, and the value of
medicinal plants related trade in India is estimated at I 5000
crores per annum. As the demand for the plant-derived
pharmaceutical compounds is increasing, possibilities for
mass production need to be explored. Plant tissue culture
techniques offer the rare opportunity to tailor the chemical
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leading to uncertainty in stable supply throughout the
year. Plant production under controlled conditions of
in vitro system can eliminate these problems. Therefore,
establishing a suitable micropropagation protocol for the
high-yielding lines will have the potential of providing a
better source for continuous supply of plants in the field
of drug research as well as manufacturing of drugs.

Antiviral properties of Phyllanthus amarus

Phyllanthus amarns, an important herbaceous medicinal
plant, belongs to the large and complex genus Phyllanthus
in the Euphorbiaceae family [Figure 1]. It is used in the
traditional and folk medicines for the treatment of jaundice,
asthma, hepatitis, tuberculosis, ulcer and urinary diseases.
It is also used in stomach ailments like dyspepsia, colic,
diarrhea, dysentery, dropsy, urinogenital problems and for
external application in case of swelling and inflammation.
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Figure 1: Phyllanthus amarus — A hepatoprotective herb

P. amarusis distributed all over India, with varying medicinal
quality. Hexane extract of P. amarus contains several
hydrolyzable tannins and lighans, and the lignans such as
niralin, nirtertralin and phyltetralin are strong inhibitors
of protein kinase, responsible for its anticarcinogenic
activity.?! P. amarus was shown to be antihepatotoxic
against carbon tetrachloride- and galactosamine-induced
hepatotoxicity in primary cultured rat hepatocytes.! The
antiviral activity of Phyllanthus species, particularly against
hepatitis B virus (HBV) and Wood chunk Hepatitis Virus
(WHYV), was reported earlier.>) A preliminary study
reported that 59% of the HBV carriers treated for 30 days
with the prepatation of P. amaruslost HBV sutface antigen.”
The inhibition of hepatitis B surface antigen secretion
by the down regulation of HBV mRNA transcription
and replication by P. amarus was reported earlier.>”) A
comparative study was made of P. amarus compound and
interferon in the treatment of chronic viral hepatitis B
and it was found that P. azarus compound had remarkable
effect on the recovery of liver function and inhibition of
the replication of HBV in chronic viral hepatitis B.'”) The
crude extracts of P. amarns showed antigenotoxic action
on tannery effluents treated 17da faba was reported.'!
10 lignans and a series of azalignans prepared from
phyllanthin of P. amarus were structurally similar to two
human immunodeficiency virus (HIV) reverse transcriptase
inhibitors and showed antiviral activity against R5
pseudotype virus.'? Antiviral activity of plants belonging to
the Phyllanthus species against viruses other than HBV have
also been reported. The organic and aqueous extracts of P.
amarus, Phyllanthus nrinaria, Phyllanthus arbiculatus and Phyllanthus
psendo-conamiwere tested for their plaque inhibition in mouse
cell cultures of Sindbis virus (SV) and the herpesvirus
murine cytomegalovirus (MCMV).I"! Both the types of
extracts of all the four species inhibited MCMV when
given prior to infection. In addition, the organic extracts
showed effects post infection of SV. The extracts of less
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common species such as Phyllanthus nrimicus and Phyllanthus
odontadenins also were reported to have anti-DNAp
activity." The lignans phyllanthin and hypophyllanthin
enhanced the cytotoxic responses with cultured multi-
drug resistant cells."” The hydro-alcoholic extracts of
five Ayurvedic medicinal plants, pericarp of Terminalia
chebula, thizome of Acorus calamus, stem bark of Baubinia
variegate, whole plant of P. amarus, and root of Gheyrrhiza
labra, were evaluated for their antiproliferative activity
on 14 cancer cell lines. These plant extracts when tested
by sulforhodamine-B (SRB) assay were found to be
active against prostrate cancer cell line (DU145), except
G. glabra."

MATERIALS AND METHODS

MS nutrient medium!"” was used for micropropagation
studies. The macro, minor and micronutrients, vitamins
and myo-inositol were taken from stock solutions according
to the concentration of the basal medium and mixed to
known quantity of distilled water. Sucrose 30 g/ L was also
added and mixed well. The growth regulators at required
concentration were added and homogenized. The volume
was made up to 1 L after the pH of the medium was
adjusted to 5.6-5.8 using 0.1 N HCI or 0.1 N NaOH.
The agar 8 g/L was dissolved at the time of boiling with
constant stirring. The medium was then distributed to
culture tubes of 250 X 150-mm size or into bottles of
250 mL capacity, which were already sterilized. The culture
tubes were plugged with non-absorbent cotton and the
bottles with plastic autoclavable caps. Then, they were
sterilized in an autoclave at a temperature of 121°C at a
pressure of 15 pounds per inch for 20 min.["®

The explants were collected from plants grown in net house.
For micropropagation studies, the leaves were trimmed
off and the shoot tips (6 mm long) and nodal segments
(single node) were used for initiation. The explants were
first washed in running tap water followed by treatment with
Tween 20 emulsifier solution (two to three drops in 100 mL
distilled water) for 5 min. After the distilled water wash for
two to three times, the explants were taken to the laminar
airflow chamber for further sterilization. Shoot tips and nodal
segments were initially sterilized in ethyl alcohol (70%) for 30
seconds followed by sterilization in 0.1% mercuric chloride
for 5 min. The treated explants were then washed four to
five times with sterile distilled water to make them free from
sterilants.

The working table of the laminar airflow chamber was
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first surface sterilized with absolute alcohol. The Petri
dishes and tools (forceps, blade) used for preparation and
inoculation of the explants were sterilized in autoclave at
15 pounds per inch at 121°C for 20 min and kept in the
laminar airflow chamber. The ultraviolet light was switched
on for 20 min before inoculation. The ultraviolet light was
switched off before inoculation and the laminar flow was
put on for 10 min. Hands were sterilized with 70% alcohol.
The tools were sterilized in the glass bead sterilizer, cooled
off and used for inoculation. The explants were inoculated
after giving a cut on both sides of the exposed surfaces.
All these cultures were incubated at 25 2°C at a relative
humidity of 60—70% with a light intensity of 2000 lux using
white fluorescent lamps. A photoperiod of 16 hours light
and 8 hours darkness was maintained.

RESULTS

Effect of cytokinin (Benzyl Amino Purine) on multiple
shoot induction using single node cuttings

Bud induction was seen after 2-3 weeks of inoculation.
Maximum number of multiple shoots (7.00) was induced
when the single node cuttings were inoculated in MS
medium supplemented with Benzyl Amino Purine (BAP)
(1.0 mg/L) [Table 1]. Dense clumps of multiple shoots
were obtained in the medium containing optimum
concentrations of BAP 1.0 mg/L [Table 1; Figure 2].

Effect of Benzyl Amino Purine on multiple shoot
induction using shoot tip explants

Maximum numbers of multiple shoots were induced
(6.00) when the shoot tips were inoculated in MS
medium supplemented with BAP (1.0 mg/L) [Table 1;
Figure 2]. There was callusing at the base when BAP was
used continuously during further subculturing.

Table 1: Effect of Benzyl Amino Purine on
multiple shoot induction using single node and
shoot tip explants

Explant Cytokinins No. of multiple
(mg/L) shoots/explant
Single node MS basal 0.50
BAP 0.25 0.50
BAP 0.50 1.0
BAP 0.75 2.0
BAP 1.0 7.00
Shoot tips MS basal 0.50
BAP 0.25 0.50
BAP 0.50 0.6
BAP 0.75 1.0
BAP 1.0 6.00

Data represent mean of six replications, with 20 explants per replicate, BAP: Benzyl
Amino Purine
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Multiplication of shoots

Two different explants were used, shoot tip and the single
node explants, for initiating the aseptic cultures. For
multiple shoot induction, MS medium with the BAP 1.0
mg/L was used. Thirty days after inoculation, the multiple
shoots initiated were separated. Single node cuttings (after
trimming of the leaves) were again inoculated into fresh
medium with the same concentration of growth regulators
as that of the induction medium for further multiple shoots
induction.

Effect of Benzyl Amino Purine and Indole Acetic Acid
on shoot elongation

For shoot elongation, the individual shoots were excised
and inoculated in MS medium supplemented with either
BAP alone (0.2 mg/L) or BAP (0.2 mg/L) and Indole
Acetic Acid (IAA) (2.0 mg/L). After a week, basal callus
was seen in all the cultures. Shoot length of around 7 cm
was recorded after 20 days of subculturing with an average
of eightinternodes in the medium supplemented with BAP
and IAA. Shoot length of only 5 cm with six internodes
was observed in medium with BAP [Figure 3].
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Figure 2: Micropropagation of P. amarus using shoot tips and nodal
explants
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Figure 3: Effect of Benzyl Amino Purine and Indole Acetic Acid on
shoot elongation

In vitro rooting

Twenty days after subculturing in the shoot elongation
media, the elongated microshoots were transferred to half
strength MS medium supplemented with Indole Butyric
Acid (IBA) (2.0 mg/L) and NAA (1.0 mg/L). Seven to
ten adventitious roots initiated from the cut ends of the
microshoots in 15-20 days.

DISCUSSION

The exploitation of tissue culture techniques in medicinal
plants is indeed desirable for their 7z vitro propagation and
extraction for important chemical compounds." In recent
times, the demand of P. amarus plant has increased owing to
its antiviral property, which has triggered the indiscriminate
harvesting from the natural flora. Moreover, the availability
of the plant is subject to seasonal variation, leading to
uncertainty in stable supply throughout the year.” Hence,
ithas become imperative to establish a suitable protocol for
its micropropagation. In view of the growing demand and
for continuous supply of plants to be used for extraction
of the pure compounds, the micropropagation was carried
out for the hyperproducing ecotype (phyllanthin content:
463.828 ppm; hypophyllanthin content: 75.469 ppm)*!
collected from Aanaikatti, Coimbatore, and grown in mist
chamber, CPMB, TNAU.

In the present study, maximum number of multiple shoots
(7.00 and 6.00) was induced when single node explants and
the shoot tips were inoculated in MS medium supplemented
with BAP (1.0 mg/L, respectively). Shoot tips are the best
source of explants for multiple shoot induction in case
of P. amarus, Vanda coernlea and Catalpa ovate.”*" Similar
observations were made during shoot multiplication
in Phyllanthus fraternus with BAP 1.0 mg/L.” But the
frequency of the multiple shoots was more when BAP was
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used at 0.5 mg/L with 15% coconut milk (CM).*!

In the present study, the i vitro developed shoots elongated
better in a medium supplemented with BAP with IAA than
in a medium with BAP alone. Lowering of BAP was needed
to prevent further induction of multiple shoots. Shoots
grew to a length of around 7 cm with an average of eight
internodes after 20 days of subculturing in the medium
supplemented with BAP and IAA, whereas shoot length of
around 5 cm with approximately six internodes was noticed
in the medium with BAP alone. Higher concentrations of
BAP were observed to inhibit the formation of shoots,
and the shoots so formed were thick and short. Other
workers have also reported similar thick, rosette type of
shoot formation in higher concentrations of BAP in the
case of Melissa officinalis and Hedeoma multifolinm.”'*

Rooting occurred spontaneously in Phyllanthus species
without the addition of any growth regulators.”” The shoot
elongation was accompanied by spontaneous rooting during
the multiplication stage in the medium supplemented with
IAA and kinetin or IAA and BAPP! But in the present
study, profuse rooting (7-10 roots/plantlet) was induced in
15-20 days when the elongated shoots were transferred to
a medium with IBA (2.0 mg/L) and NAA (1.0 mg/L). The
role of IBA in favoring the conjugation between endogenous
IAA and amino acid that leads to the synthesis of the specific
proteins necessary for the formation of root initiation was
already reported.” The promoting effect of IBA in root
formation was also reported in the case of Centella asiatica™
and Acacia sinnate” The rooting frequency, number of
roots per explant and the root length were more in the
medium containing 0.5 mg/LIBA or NAA.* The rooted
shoots were successfully transplanted (70%) to plastic cups
containing garden soil, and the humidity was maintained at
approximately 80%. The plants were watered twice every
7 days, and after 3 months they were transferred to larger
pots for acclimatization.
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