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INVITRO MULTIPLICATION OF Tabernaemontana fuchsiaefolia L .
(Apocynaceae)!

Arildo José Braz de Oliveira?, Vanda Marilza de Carvalho®, Alexandre Ferreira?, Fernando Y. Sato? and Maria de
Fatima Pires da Silva Machado®#

Abstract - This study describes a simple and promising for in vitro multiplication of Tabernaemontana
fuchsiaefolia, a species abundantly found in southern Brazl utilized for medicinal purposes and as a source of
compounds that may be used to develop new synthetic drugs. Apical and hypocotyl explants were cultured in MS
medium containing different concentrations of the cytokinins benzylaminopurine (BA) and 6-furfurylaminopurine
(kinetin), supplemented with phloroglucinol (1, 3, 5-hydroxybenzene) to stimulate growth and shoot proliferation.
Cytokinin added to the culture media positively influenced the micropropagation of T. fuchsiaefolia.and kinetin
induced more shoots per explant than BA cytokinin. A favorable effect of phloroglucinol on apical and lateral
buds from hypocotyls was also achieved in medium containing no kinetin or in all kinetin concentrations tested.
Short pulses of auxin 3-indolebutyric acid (IBA) 5.0 mg/l resulted in satisfactory rooting in apical microcuttings.
The addition of phloroglucinol to MS medium induced rhizogenesis in 29% of the nodal segments transferred
to MS medium in the absence of IBA and in 50% of the nodal segments transferred to MS medium containing
0.5 mg/l IBA and in nodal segments previously submitted to short pulses of IBA.

Key words.  micropropagation, Tabernaemontana fuchsiaefolia, Apocynaceae, and tissue culture.

MULTIPLICACAO IN VITRO DE Tabernaemontana fuchsiaefolia L . (Apocynaceae)

Resumo - O presente estudo relataum método simples e promissor paramultiplicagdoin vitro de Tabernaemontana
fuchsiaefolia, uma espécie abundantemente encontrada no sul do Brasil, utilizada com propésitos medicinais e
como fonte de compostos que podem ser usados para desenvolver novas drogas sintéticas. Para estimular o
crescimento e aproliferacdo de caules, os explantes apicais e 0s hipocétilos foram cultivados em meio M S contendo
diferentes concentragdes das citocininas 6-benzil-amino-purina (BA) e cinetina (KIN) e suplementado com
fluoroglucinal (1, 3, 5-hidroxibenzeno). A micropropagagéo de T. fuchsiaefolia foi positivamente influenciada
por citocininas e a cinetinainduziu a formagdo de mais caules por explantes do que a citoquinina BA. O efeito
favoravel de fluoroglucinol na indugdo de gemas apicais e laterais a partir dos hipocétilos foi verificado na
auséncia de cinetina ou em meio com todas as concentragfes de cinetina testadas. Os caules recém-formados
foram cortados dos explantes e 0 enraizamento satisfatério destes caules foi obtido ap6s um tratamento com
pulsos breves em 5,0 mg/l daauxina écido 3-indolbutirico (IBA). A adi¢éo de fluoroglucinol no meio MSinduziu
a0 enraizamento em 29% dos segmentos nodais transferidos para 0 meio MS na auséncia de IBA, em 50% dos
segmentos nodais transferidos para 0 meio MS contendo 0,5 mg/l de IBA e em segmentos nodais previamente
submetidos aos breves pulsos de IBA.

Palavras-chave:  micropropagagdo, Tabernaemontana fuchsiaefolia, Apocynaceae e cultura de tecidos.

1. INTRODUCTION terpenoid indol e alkal oids with different properties and

possible applications. Information on the pharmacol ogy

The study of different species of the genus of crude extract and individual alkaloids of
Tabernaemontana has revealed the production of Tabernaemontana species has been assembled by
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Van Beek et al. (1984). These compounds generally
possess characteristic biological activities and many of
them are utilized for medicinal purposesand for thelead
compoundsthey contain to devel op new synthetic drugs.

Alkaloids from Tabernaemontana species have
shown hypotensive and muscle relaxant activity (Perera
et al., 1985; Ingkaninan et al., 1999), antimicrobial
activity against Gram-positive bacteria (Van Beek et ..,
19853, b), and effects of sedation, decreased respiration
and decreased skeletal muscle tone (Taesotikul et al.,
1989), and antileishmanial and antibacterial activities
(Munoz et al., 1994). The alkaloid extract of
T. fuchsiaefolia shows pronounced antiophidian activity
(Batinaet a., 2000), and antiplasmodial activity (Federici
et al., 2000).

Despite the increased interest in the use of these
compounds by the pharmaceutical industry, to date,
invitro plant multiplication of this genus has not been
described. Cloning individual seedlings to provide
genetically uniform plant material would be useful, since
many genetically uniform plants are asuitable sourcefor
industrial procedures of extraction of compounds of
interest. Therefore, extraction protocols can be easily
standardized using genetically uniform material. Thus,
the objective of this study wasto report asimple method
and potential culture medium for multiplication of
Tabernaemontana fuchsiaefolia, a species abundantly
found in the southern Brazil .

2. MATERIALSAND METHODS

Donor plant. Segments of Tabernaemontana
fuchsiaefolia seedlings obtained from seeds germinated
in vitro were used as explants. Seeds of one
T. fuchsiaefolia plant were treated with 50% HCI (v/v)
for 2 min, followed by three washeswith steriledistilled
water, sterilized in 95% ethanol for 1 min, followed by
two washes with sterile distilled water, and then treated
with 5% sodium hypochlorite for 10 min, followed by
three washes with sterile distilled water. The sterilized
seedswere germinated on solid MS medium (Murashige
& Skoog, 1962) intissue cultureflasksat 25 °C, with 16 h
of illumination per day (light intensity, 190 LE m?/'sec).
Germination occurred within 7 days and after four weeks
the seeds developed into 7-8 cm tall seedlings.

Explant preparation and tissue culture media.
Transverse segments approximately 0.8-1.0 cmin length
containing the cotyledons or axillaries buds obtained
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from hypocotyls were inoculated into MS medium
supplemented with 2.0 mg/I of benzylaminopurine (BA;
1 mg/l = 4.40 uM) or 6-furfurylaminopurine (kinetin;
1 mg/l =4. 60 uM) to evaluate the effect of two different
cytokininson micropropragation of T. fuchsiaefolia. This
experiment was replicated three times each for the
cytokinins BA and kinetin, and the three flasks containing
7-8 explants each were incubated at 25 °C with 16 h
illumination per day.

In the experiment conducted to test the different
concentrations of kinetin, transverse segments
approximately 1.0-1.5 cm in length were cut from the
hypocotyls, and the explants were then placed in flask
containing solid MS medium, 0.8% agar, 30 g/l sucrose,
pH 5.8, supplemented with 0.0, 2.0, 4.0 and 6.0 mg/| of
kinetin. An additional supplement, i.e., the phenolic
compound phloroglucinol (1, 3, 5-hydroxybenzene), was
also tested to stimulate growth and shoot proliferation.
The two experiments MS medium and MS medium
containing 100 mg/l phoroglucinol and different kinetin
concentrationswerereplicated threetimesat each kinetin
concentration. After inoculation, the flasks containing
7-8 explants (apical and shoot explants) were incubated
at 25 °C, with 16 h of illumination per day.

Toinitiate rooting, 2to 3 cmlong microcuttingswere
transferred to MS medium, MS medium supplemented
with 0.5 mg/l of 3-indolebutyric acid (IBA; 1 mg/l =
4.90 UM), and microcuttings were inoculated into MS
medium after washing (1-2 minutes) with a solution of
5.0 mg/l IBA. The same procedure was applied to
microcuttings obtained in M S medium supplemented with
phloroglucinol (100 mg/l). Rooted plantletswere washed
in tap-water and transferred to plastic chambers
containing asterilized mixture of sand and soil (1:1), and
covered with a plastic cap that was gradually opened
during the acclimation period of 15 days. Acclimated
plants were transferred to the greenhouse and then to
outdoor conditions.

3. RESULTSAND DISCUSSION

Cytokininin the culture mediapositively influenced
the micropropagation of T. fuchsiaefolia. Adventitious
budswere stimulated in 100% of the segments containing
the cotyledons and in 80% of the segments containing
axillary buds cultured in MS supplemented with
2.0 mg/l kinetin. In MS medium supplemented with
2.0 mg/l of BA 83% and 5% of the segments containing
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cotyledons and axillary buds, respectively, produced
adventitious buds. These experiment showed that kinetin
induced more shoots per explant than the BA cytokinin.
The high number of adventitious buds produced in the
presence of cytokinins is consistent with the general
knowledge that cytokinins overcome apical dominance,
release lateral buds from dormancy and promote shoot
formation (George, 1993).

Based on the above results, the different
concentrations of kinetin were evaluated in apical and
tall segments of T. fuchsiaefolia. The apical and tall
segments were separately analyzed in vitro. The
production of internodal segmentsfrom apical explants,
as well as the number of buds induced from hypocotyls
were recorded for each experiment after 48 days of
culture. Table 1 showsthe number of internodal segments
produced from the growth of apical explants and tall
segments. The addition of phloroglucinol to MSmedium
at thedifferent kinetin concentrationsincreased hypocotyl
growth and induced a higher number of internodal
segments containing two leaves per node (Figure 1).
However, the different kinetin concentrations did not
seem to be essential for internodal segment production.

Thefavorableeffect of phloroglucinol on apical and
lateral budsfrom hypocotylswas aso achieved in medium
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containing no kinetin or all kinetin concentrationstested
(Table 1). Hypocotyls cultured in MS medium plus
phloroglucinol produced new buds containing two nodes
each from the apical region of hypocotyls. Positive effects
of phloglucinol on the stimulation of growth and shoot
proliferation has been reported for some cultivars and
woody species (Jones, 1976).

Table 1 — Number of internodal segments (I1S) produced
by apical and tall explants of Tabernaemontana
fuchsiafolia growing in MS medium (MS) and in MS
medium supplemented with phloroglucinol (MS + Pho)
and different concentrations of kinetin.

Quadro 1 - Numero de segmentos internodais (IS)
produzidos pelos explantes apicais e pelos segmentos de
talos de Tabernaemontana fuchsiafolia crescendo
em meio MS (MS) e em meio MS suplementado com
fluoroglucinol (MS + Pho) e diferentes concentragdes de
cinetina

Kinetin 1S/ apical explants 19 tall explants
(mg/1) MS MS+ Pho MS MS+ Pho
0.0 0/3 6/3 6/8 8/8
20 3/3 4/3 1/4 6/4
40 2/4 4/2 1/4 6/4
6.0 4/3 6/3 5/8 2/4

Figure 1 — Effect of kinetin (2.0 mg/l) on apical explants (A) and tall segment explants (B) showing the lateral buds induced

at the top of hypocotyls (arrows).

Figura 1 - Efeito de cinetina (2.0 mg/I) nos explantes apicais (A) e nos segmentos de talos (B) mostrando as gemas laterais

induzidas no apice dos hipocétilos (setas).
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Root formation occurred only in apical explants
cultured in the absence of kinetin or in MS medium
supplemented with phloroglucinol and 2.0 mg/l kinetin.
Cytokinins generally inhibit rooting (Hussey, 1986) and
rooting of the new microcuttings (2 to 3cm long) excised
from micropropagated plantlets produced on M Swithout
growth regulators or on M S supplemented with kinetin
and phloroglucinol occurred 4 weeks after transfer of the
microcuttings to MS medium in the absence of kinetin.
Formation of 1.0-2.2 cm long roots occurred in 50% of
the apical microcuttings transferred to MS medium and
to MS medium containing 0.5 mg/l IBA. The addition of
0.5 mg/l IBA to MS medium did not enhance root
induction, but rooting was 100% when short IBA pulses
of 5.0 mg/l were applied for a period of 1-2 min before
microcutting transfer to M S medium. Short auxin pulses
have resulted in satisfactory rooting in other wood plant
species (Roussos et a ., 1999).

IBA, 0.5 mg/l in MS medium, or short IBA pulses
of 5.0 mg/l were not effective for root induction in nodal
segments excised from micropropagated plantlets. Root
induction in nodal microcuttings occurred only in MS
medium containing phloroglucinol. The addition of
phloroglucinol to MS medium induced rhizogenesis in
29% of the nodal segmentstransferredto MSmediumin
the absence of IBA and in 50% of the nodal segments
transferred to M'S medium containing 0.5 mg/l IBA and
in nodal segments previously submitted to the short IBA
pulses. The effect of phloroglucinol on rhizogenesis
seemsto be species specific since this positive effect has
been reported for fruit trees (James & Thurbon, 1981)
while root inhibition has been reported by Snir & Erez
(1980) and Zimmerman & Forolham (1985) for different
plant species.

Since a favorable effect of phloroglucinol on bud
and root induction was observed in T. fuchsiafolia, the
addition of phloroglucinol to MS medium within or
without kinetin or IBA can be considered to bean effective
method for in vitro multiplication of this plant species:
one seedling (7-8 cm in length) produces one apical and
3-4 hypocotyl segments used as explants, which can be
the source of 7—8 new genetically uniform seedlings.
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