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ABSTRACT
We evaluated the antiproliferative effect of infusions from Pluchea sagittalis using the Allium cepa test. Infusions in

three concentrations (2.5, 5, and 25 g dm_3) of leaves cultivated in three environments (in vitro, acclimatized growth

chamber, and field) were used. Six onion bulbs were used for each of the eight treatments, and the mitotic index was

obtained from 6000 cells per treatment. In conclusion, leaf infusions of P. sagittalis cultivated in the field have a high

antiproliferative activity, as well as the cultivation system influences the antiproliferative potential.

Key words: antiproliferative effect, camphorweed, cell cycle, medicinal plant, mutagenicity.

Leaf infusions of Pluchea sagittalis (Lam.) Cabrera
have been traditionally used in South American popu-
lar medicine as a chest, carminative, and stomach agent
(Lorenzi and Matos 2002). Experimental studies have
demonstrated that extracts of this species present a po-
tent antioxidant action and inhibit the expression of the
protein Hsp72, which is responsible for inducing oxida-
tive stress (Pérez-Garcia et al. 2001).

Allium cepa has been used to evaluate DNA dam-
ages, like chromosomal aberrations and disturbances in
the mitotic cycle (Leme and Marin-Morales 2009), and
the Allium cepa test is considered extremely efficient
for analyzing and monitoring in situ the genotoxicity of
several substances (Silva et al. 2004).
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Phytochemical studies with P. sagittalis demon-
strate the presence of various secondary metabolites
(Guilhon and Miiller 1996), where many can present
bioactivity in cells of different organisms (Queiroz et
al. 2001).

The aim of this study was to evaluate the antiprolif-
erative effect of infusions with plant leaves of P. sagiz-
talis cultivated in three contrasting environments by the
Allium cepa test.

Aseptic plants were used as sources of explants for
in vitro plants. Nodal segments (1cm) were cultivated
in MS medium (Murashige and Skoog 1962), supple-
mented with 6g dm™> of agar, 30g dm™ of sacarose,
and 100mg dm~3 of mio-inositol. The cultivation was
carried out in a growth chamber for 120 days at 25 £2°C,
photoperiod of 16/8 h light dark cycle with a luminous
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intensity of 35mol m~2 s~! by fluorescent light bulbs.
Two-month-old P. sagittalis plants, obtained from the in
vitro culture, were submitted to a process of acclimati-
zation. For plants cultivated in the field, approximately
two-month-old plants in vegetative stage were collected
from areas around the UFSM campus.

The infusion preparation was undertaken with fresh
leaves from plants of P. sagittalis cultivated in three
contrasting environments. These were placed in boil-
ing water for 10 min, strained and placed to cool. The
follow treatments were used: 2.5, 5, and 25g dm—> of
P, sagittalis leaves, three systems of P. sagittalis cultiva-
tion, and two controls (negative was water and positive
was CuSOy at 0.2g dm™3).

Six onion bulbs were placed in distilled water to
root for each treatment; subsequently, they were trans-
ferred to the infusions for 24 h and to the positive and
negative controls. Afterwards, the rootlets were col-
lected, fixed in ethanol-acetic acid (3:1), and conserved
in ethanol 70%.

The slides were prepared by the squash technique
(Guerra and Souza 2002) and stained with acetic orcein
2%. The analysis of 1000 cells per bulb in the mitotic
phases was carried out, totalizing 6000 cells per treat-
ment. The mean values of cell numbers in each of the
phases in the onion cell cycle were observed, determining
the rate of the mitotic indices. The data were statistically
analyzed by the Tukey test, (p<0.05).

In Table I the number of cells in division, as well
as the mitotic index obtained from cells observed, are
shown.

For extracts of plant leaves cultivated in the growth
chamber, the concentration of 25g dm—> reduced the
MI in 40%, while the concentrations of 2.5 and 5g dm ™3
did not demonstrate any difference compared to the neg-
ative control. The most interesting effect on the MI was
detected by the extract of plants cultivated in the field
where, at the concentration of 25g dm™3, a reduction
equivalent to that obtained by the positive control was
observed. These results demonstrate that only in con-
centrations of the extract corresponding to 10 times that
one used in the popular infusion form occurred a signif-
icant reduction in MI.
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The onion test system has been used as a bioindica-
tor of genotoxicity for several medicinal tea plants, like
Pterocaulon polystachyum (Knoll et al. 2006), Achyro-
cline satureioides (Fachinetto et al. 2007), and two Psy-
chotria spp. (Lubini et al. 2008).

In this study, the effect of leaf infusions on the an-
tiproliferative capacity was also strongly dependent on
the origin of the leaves. The plants cultivated in the field
proportioned a larger reduction in the MI when com-
pared to those cultivated in the growth chamber. Nev-
ertheless, in vitro cultivation did not present a decrease
of effect. The results of the present study suggest that
the antiproliferative capacity obtained by the infusion of
plant leaves cultivated in vitro can be attributed to the
smallest concentration or type of bioactive substances.

There are great differences between the environ-
ments used to cultivate in vitro and ex vitro, especially
the illumination (quality and quantity), relative air hu-
midity, nutrients, gas composition, and substrate types
(Hazarika 2003). Differences between these two culti-
vation environments and their effects on plant growth
and development have previously been found in sev-
eral studies (Pospisilova et al. 1999, Hazarika 2003).
Lavola et al. (1997) observed that Betula pendula plants
submitted to growing levels of type § ultraviolet light
presented significant increases in the concentrations of
some flavonoids like quercitrin, mycetin-3-galactoside,
and chlorogenic acid. Besides this, the concentration
of phenolic compounds in the leaves was altered dur-
ing the growth season, but this change was not due to
an increase in ultraviolet light. In a study carried out
with carqueja (Bacharis trimera), a greater concentra-
tion of flavonoids was observed during the summer har-
vest (Borella et al. 2001). Many factors, like the soil
composition, hydric stress, temperature, humidity, ul-
traviolet radiation, and attack of pathogens, can affect
the synthesis and accumulation of secondary metabo-
lites, like tannins and flavonoids (Gobbo-Neto and Lo-
pes 2007).

Further studies are important to fraction leaf ex-
tracts of this species, as well as to test the secondary
metabolites as isolates on their proliferative capacity of
several live systems, like the onion test system.
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TABLE I
Number of cells in interphase and mitosis, as well as the mitotic index of roots

of Allium cepa treated with infusions of Pluchea sagittalis.

L. Extract Cell in Cells in Mitotic index
Cultivation system
[gdm™3] | interphase | division (%)
Negative control (H,O) 5651 349 6.19 a!
Positive control (CuSOg4) 5934 66 1.11¢
2.5 5690 310 5.45 ab
in vitro 5 5676 324 5.71 ab
25 5720 280 4.83 ab
Acclimatized 2.5 5656 344 6.09 a
5 5714 286 5.01 ab
growth chamber
25 5790 210 3.65b
2.5 5725 275 4.83 ab
Field 5 5714 286 5.01 ab
25 5972 28 0.47c

Means followed by the same letter do not differ significantly at the 5% level by Tukey test.

RESUMO

Avaliou-se o efeito antiproliferativo de infusdes de Pluchea
sagittalis usando o teste de Allium cepa. Foram usadas in-
fusdes em trés concentragdes (2,5, 5 e 25¢g dm_3) de folhas
cultivadas em trés ambientes (in vitro, sala de crescimento
climatizada e em campo). Foram usados seis grupos de bulbos
para cada um dos 8 tratamentos e o os indices mitoticos foram
obtidos a partir de 6000 células por tratamento. Concluiu-se
que a infusdo de folhas de P. sagittalis cultivadas em campo
possui grande atividade antiproliferativa, bem como o sistema

de cultivo de plantas influencia o potencial antiproliferativo.

Palavras-chave: efeito antiproliferativo, quitoco, ciclo celu-

lar, planta medicinal, mutagenicidade.

REFERENCES

BORELLA JC, FONTOURA A, MENEZES JRA AND FRAN-
¢A SC. 2001. Influéncia da adubagido mineral (N-P-K) e
sazonalidade no rendimento e teor de flavondides em in-
dividuos masculinos de Braccharis trimera (Asteraceae)
— Carqueja. Rev Bras P1 Med 4: 99-102.

FACHINETTO JM, BAGATINI MD, DURIGON J, SILVA ACF
AND TEDESCO SB. 2007. Efeito anti-proliferativo das in-
fusdes de Achyrocline satureioides DC (Asteraceae) sobre
o ciclo celular de Allium cepa. Rev Bras Farmacogn 17:
49-54.

GOBBO-NETO L AND LOPES NP. 2007. Plantas Medici-
nais: Fatores de influéncia no contetido de metabdlitos
secundarios. Quim Nova 30: 374-381.

GUERRA M AND SouzA MJ. 2002. Como observar cro-
mossomos — Um guia de técnicas em citogenética vegetal,
animal ¢ humana, Ribeirdo Preto: FUNPEC, 131 p.

GUILHON GMSP AND MULLER AH. 1996. Eudesmane
Derivatives from Pluchea quitoc. Phytochemistry 43:
417-421.

HAZARIKA BN. 2003. Acclimatization of tissue-cultured
plants. Curr Sci 85: 1704-1712.

KNoOLL MF, SiLvA ACF, CANTO-DOROW T AND TEDESCO
SB. 2006. Effects of Pterocaulon polystachyum DC.
(Asteraceae) on onion (Allium cepa) root-tip cells. Genet
Mol Biol 29: 539-542.

LAVOLA A, JULKUNEN-TITTO R, APHALO P, DE LA ROSA
T AND LEHTO T. 1997. The effect of u.v.-radiation on
u.v.-absorbing secondary metabolites in birch seedlings
grown under simulated forest soil conditions. New Phytol
137: 617-621.

LEME DM AND MARIN-MORALES MA. 2009. Allium cepa
test in environmental monitoring: A review on its appli-
cation. Mut Res 682: 71-81.

LORENZI H AND MATOS FJA. 2002. Plantas Medicinais no
Brasil: nativas e Exoticas cultivadas, Sdo Paulo: Instituto
Plantarum, 168 p.

An Acad Bras Cienc (2010) 82 (4)



860 LIANA V. ROSSATO et al.

LUBINI G, FACHINETTO JM, LAUGHINGHOUSE IV HD,
PARANHOS JT, SILVA ACF AND TEDESCO SB. 2008.
Extracts affecting mitotic division in root-tip meristem-
atic cells. Biologia 63: 647—651.

MURASHIGE T AND SKOOG FA. 1962. Revised medium for
rapid growth and bioassays with tobacco tissue cultures.
Physiol Plant 15: 473-497.

PEREZ-GARCIA F, MARIN E, ADZET T AND CANIGUERAL
S.2001. Activity of plant extracts on the respiratory burst
and the stress protein synthesis. Phytomedicine 8: 31-38.

PosPiSILOVA J, TiICHA I, KADLECEK P, HAIZEL D AND
PLZAKOVA S. 1999. Acclimatization of micropropagated
plants to ex vitro conditions. Biol Plant 42: 481-497.

An Acad Bras Cienc (2010) 82 (4)

QUEIROZ MLS, JUSTO GZ, VALADARES MC, PEREIRA-
DA-SILVA FRR AND MULLER AH. 2001. Adjuvant ef-
fect of Pluchea quitoc extract on the resistence of tumor
bearing mice by modulation of the host hematopoietic re-
sponse. Immunopharmacol Immunotoxicol 23: 215-228.

SiLvA CR, MONTEIRO MR, CALDEIRA-DE-ARAUJO A
AND BEZERRA RJAC. 2004. Absence of mutagenic and
citotoxic potentiality of senna (Cassia angustifolia Vahl.)
evaluated by microbiological tests. Rev Bras Farmacogn
1: 1-3.



