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ARTICLE INFO ABSTRACT

Purpose: A protocol for regeneration of P. hispidum through somatic embryogenesis in leaf
explants is described. Under aseptic conditions, the leaves were cut into 1.0 cm? explants. These
explants were inoculated into test tubes with 10.0 mL of an Murashige and Skoog (MS) basal
culture medium supplemented with 30.0 g L' sucrose, 6.0 g L' agar and a factorial combination
of the growth regulators 2,4-Dichlorophenoxyacetic acid (2,4-D) and 6-Benzylaminopurine (BA),
both at 0.0, 1.0, 2.0, 3.0 and 4.0 mg L™, totalizing 25 treatments. The pH was adjusted to 5.8 and
the medium autoclaved at 121°C for 20 minutes. After 75 days, the average number of
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. resulted in 95% conversion into plantlets, which were acclimatized with 100% survival.
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INTRODUCTION

Piper hispidum Swingle is a shrub native to the lowlands of Mexico,
of pan-tropical occurrence. It is distributed throughout the Antilles,
and Central and South America, including all Brazilian geographic
regions, where is known as “jaborandi” and “falso-jaborandi”. The
species is used in South American traditional Pharmacopeias for
many purposes. In Peru, its leaves are traditionally used by the
Chayahuitas, an Amazonian ethnic group, as poultices for healing
wounds and to treat the symptoms of cutaneous leishmaniosis
(Estevez et al., 2007). In Guatemala, it is known as “puchuq” and
used by the Q’eqchi people as a tea to treat dysmenorrhea,
amenorrhea, and body aches. In Nicaragua, it is known as
“cordoncillo” and also used to ease aches and pains, in Peru to
regulate menstruation, and in the Amazon region to treat urinary
infections (Michel et al., 2007). In Colombia, a leaf decoction is used
to treat malaria (Morton, 1981). Its use as an astringent, diuretic,
stimulant, for unblocking the liver and stopping hemorrhages has also
been described (Orlandelli et al., 2012). In Brazilian Amazon, P.
hispidum is known by the vernacular names of “matico” and “aperta-
rudo” and its leaf infusion is used in the folk medicine as a diuretic
and anti-hemorrhagic (Silva et al., 2014). In terms of chemical
constituents, P. hispidum is reported to contain amides, benzenes,
benzoic acids, flavonoids and volatile oils, which have significant
antifungal, antimicrobial, antiplasmodial, leishmanicidal and
insecticidal activities (Michel et al., 2010; Silva et al., 2014).

The potential use of P. hispidum compounds in medicine and
agriculture has encouraged chemical and pharmacological researches.
However, collection of Piper species from the wild for folk medicine
purposes, in addiction to deforestation of tropical forests has
diminished their populations and even threatened their very existence,
leading to a depletion of the irreplaceable genetic diversity (Ahmad et
al.,, 2011; Rani and Dantu, 2012; Basak et al., 2014). Traditional
propagation of Piper species has not proved to be efficient, due to
poor seed viability, seed recalcitrance, low rates of germination, and
scanty or delayed rooting of cuttings, evidencing the need of
alternative methods of propagation (Abbasi et al., 2010; Ahmad et al.,
2014; Padham, 2015). The objective of the present research was the
establishment of a protocol for in vitro propagation of P. hispidum
from leaf explants through somatic embryogenesis.

MATERIAL AND METHODS

The experiments were carried out at the Plant Tissue Culture
Laboratory at Embrapa (Brazilian Agricultural Research Corporation)
in Porto Velho, Brazil. Leaves of Piper hispidum were collected at the
experimental field from two years old plants and submitted to
disinfestation procedures by washing with running tap water and a
detergent agent for five minutes, immersion in 70% ethanol for one
minute and in a 1.5% (v/v) sodium hypochlorite solution for 15
minutes, and then rinsed three times with sterile water. Under aseptic
conditions, the leaves were cut into 1.0 cm® explants. These explants
were inoculated into test tubes with 10.0 mL of an Murashige and
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Skoog (MS) basal culture medium supplemented with 30.0 g L™
sucrose, 6.0 g L™ agar and a factorial combination of the growth
regulators  2,4-Dichlorophenoxyacetic acid (2,4-D) and 6-
Benzylaminopurine (BA), both at 0.0, 1.0, 2.0, 3.0 and 4.0 mg L
totalizing 25 treatments. The pH was adjusted to 5.8 and the medium
autoclaved at 121°C for 20 minutes. After 75 days, the average
number of cotyledonary somatic embryos in each explant was
recorded.These data were submitted to analyses of variance and
Tukey test at 5% of probability. The embryos were transferred to an
MS medium lacking growth regulators, at the described conditions,
where they were kept for two months to give rise to plantlets. After
that the plantlets were submitted to acclimatization in a greenhouse,
for more two months, in pots containing Plantmax® substrate, under
50% shading and sprinkler irrigation three times a day for 15 minutes.

RESULTS AND DISCUSSION

Leaf explants appeared swollen in the first 7-14 days of culture, and
then many globular embryos were initiated in the margins of the
explants. At 30 days of culture, it was possible to recognize heart-
shaped embryos, and at 45 days most of the embryos were in the
phase torpedo. At 75 days almost all explants had converted into
cotyledonary embryos. As can be observed in the Table 1 the use of
BA or 2,4-D alone did not induce formation of somatic embryos,
evidencing the need of combination of exogenous auxins and
cytokinins to promote this physiological event.

Table 1. Average number of cotyledonary somatic embryos in leaf
explants of P. hispidum cultivated for 75 days in MS medium with
factorial combinations of the growth regulators 2,4-D and BA

BA (mgL™) 2,4-D (mgL")

0.0 1.0 2.0 3.0 40
0.0 0.00™  0.00% 0.00 *° 0.00 *° 0.00 *°
1.0 0.00%  127% 3.65%  1.98®BC 100
2.0 0.00A  423% 920  577%  3,99%
3.0 0.00* 1.75®B 3558 9 5®B 5B
4.0 0.00*  0.66™® 201 1.03%C¢ 0,00

*Averages followed by the same capital letter in the columns or small letter in
the rows do not differ significantly at 5% probability by Tukey’s test.

The same was observed by Souza (2020), who reported efficient
differentiation of somatic embryos in P. hispidinervum and P.
aduncum with a combination of 2.5 mg L' BA + 10.0 mg L' ANA
(naphthaleneacetic acid). However, Yusuf et al. (2001) achieved
somatic embryos in P. colubrinum by supplementing an MS medium
with two cytokinins: 0.5 mg L' BA + 0.1 mg L™ Kin (kinetin) and
inferred that the lack of exogenous auxins was compensated by their
endogenous level in the explants. The use of both regulators at higher
concentrations gradually inhibited initiation of embryos, with no
noticeable changes in the explants submitted to 4.0 mg L' BA + 4.0
mg L' 2,4-D. The same was observed by Yusuf et al. (2001), with
concentrations of BA above 0.5 mg L. The combination of 2,4-D
and BA induced embryos in almost all explants, in variable
proportions. The concentrations of 2.0 mg L™ BA +2.0 mg L 2,4-D
promoted the highest average number of 9.2 cotyledonary embryos
per explant. This result can be considered a very high level of
propagation, as a single leaf can give origin to more than 20 explants,
what means a potential regeneration of 180 plants from one single
leaf. The subculture of the cotyledonary embryos to a medium
without growth regulators resulted in 95% conversion into plantlets,
which were acclimatized with 100% survival of plants.

CONCLUSION

Induction of somatic embryos in P. hispidumleaf explants can be
achieved in MS medium supplemented with the combination 2.0 mg
L'BA+2.0mgL"'24-D.

The somatic embryos develop into plantlets, which can be
successfully acclimatized to give rise to plants.
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