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Abstract

In Mexico, the use of plants has been traditionally used as an alternative treatment for various diseases, the Opuntia
joconostle (xoconstle) has presented in several studies antioxidant activity, cytotoxic in cancer cells, hypoglycemic action
and this because it is a very nutrient-rich fruit. The objective of this work was to evaluate the cytotoxic effect of the
extract fraction of Opuntia joconostle on lung carcinoma cell line A459. The ethanolic extract of Opuntia joconostle was
obtained by maceration, and then it was made preliminary phytochemical tests given positive for, alkaloids, coumarins,
flavonoids, reducing sugars and phenolic compounds. Subsequently, the chemical compounds were separated by column
chromatography and preparative thin layer chromatography, which fraction 8-14 was obtained. To evaluate the cytotoxic
effect of the fraction on viability was evaluated in the A549 cell line. The results of the fraction presented diminishing of

cell viability up to 99.9 % in lung carcinoma cells.
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Abbreviations: DMEM: Dulbecco's Minimum Essential of this, our purpose was to study a possible effect on

Medium; FBS: Fetal Bovine Serum. viability. An ethanolic extract from the fruit was prepared
and its chemical composition showed several secondary
Introduction metabolites [2]. Our study includes the fraction obtained
from Opuntia joconostle tested for treatments to the A549
There is a great diversity of flora and fauna species in cells. Therefore, there is a great interest in developing
Mexico that remain to be studied. One example is Opuntia new treatments for chemotherapy or chemoprotection
joconostle (xoconostle). Also, since lung cancer is a based in plants [3].
disease with high incidence rate mortality and represents
the third leading cause of death in the world. The number Methods
of results in basic research that used compounds of plant
origin has increased and alternative therapies have been The fruit Opuntia joconostle (xoconostle) was collected
proposed aimed at cancer chemoprevention [1]. Because from Otumba State of Mexico in February of 1917 and
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identified by a specialist of the Escuela Nacional de
Ciencias Bioldgicas of Instituto Politecnico Nacional.

The fresh fruit (3 Kg) was fragmented and extracted
with 96° ethanol at room temperature for 10 days, later
the solvent was removed by reduced pressure at 40 2C, in
this way we obtained the crude extract.

The secondary metabolites of the crude extract were
identified by phytochemical tests whit reagents for
flavonoids, Shinoda reagent and ferric hydroxide, the
tannins by jelly reagent, the alkaloids by Dragendorff,
Mayer and Silicotugtic reagents, the sugars by ferric
hydroxamate reagent, the cumarins by Erlich reagent and
quinones by ammonium hydroxide reagent [4].

The crude extract of Opuntia joconostle was submitted
to column chromatography over silica gel (Merck) using
methanol-acetone 80-20 % as eluent (movil Phase). The
obtained fraction 8-14 were analyzed by preparative thin
layer chromatography on silica gel 60 F;s7 plates (Merck)
silica gel plates (150 pm), using methanol-acetone 60-
40% as mobile phase and U V as revealing light in this
way, we purified fraction 8-14 (1.04 g).

All reagents and solvents used were of analytical grade
and were purchased from Sigma Aldrich Co. (St. Louis,Mo,
USA) and Merck KGaA (Darmstad, Germany).

Cytotoxic Activity of the Fraction

Cell culture: Lung carcinoma cell line A549 was cultured
in Dulbecco's Minimum Essential Medium (DMEM)
containing 10 % fetal bovine serum (FBS) and 1 %
penicillin/streptomycin. Cells were cultured as adherent
monolayers and maintained at 37 °C in a humidified
atmosphere of 5 % CO-.

Cell Exposition to Fractions of 0. Joconostle

Cells were exposed to extract of O. Joconostle to 2.5, 5, 10,
20 and 40 mg/mL.

Cell viability assay: Cell viability was determinate by
MTT (3-[4,5-dimethylthiazol-2-y1]-2,5-iphenyltetrazolium
bromide) assay [5]. Cells were harvested, counted and
transferred to 96 well plates at 5,000 cells per well and
incubated for 24 hours; then they were exposed to
fraction of O. Joconostle and cells without exposition were
used as viability control. Cells were incubated for 24 h
again. In each well were added 50 pL of MTT (100 pg/pL)
dissolved in culture media and the well plates were
incubated at 37 °C for 4 h. Culture media was removed
and 100 pL of isopropanol (pH 3) was added to each well.
Optical density in each well was measured using ELISA
microplate reader at 595 nm. Results were expressed as
viability percentage with respect to control viability cells

[6].
Results

The phytochemical analysis of the crude extract
showed the presence of flavonoids, alkaloids, coumarins,
sugars and flavonoids were the major constituents. A
brown residue was obtained from the fraction 8-14
(vielded 0.033%) and the main constituents were
flavonoids. The presence of the flavonoids was evident by
the phytochemical preliminary tests.

Extract of O. Joconostle showed significant inhibition of
cell proliferation in cells exposed in a higher
concentration than 20 mg/mL. Cells exposed to the
highest concentration (40 mg/mL) showed a diminishing
of cell viability up to 99.9 % (Figure 1).

1
125-
'B_Q“
= 100
[=
[1¥]
S 754
18]
o
Z  50-
;?u
2 254
0 T
1 3

10
Concentration [mg/mL]

Figure 1: Cell viability of crude extract fraction of Opuntia joconostle.
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Discussion

In the present study was aimed to evaluate the
flavonoids content and asses the cytotoxicity in vitro lung
cancer cell line A549. The phytochemical analysis showed
that the main constituents of this fruit are flavonoids
which are according to the reported composition of this
genius [2,6-8].

The cactus has been used for the alternative treatment
of diabetes Mellitus, also has been demonstrated
consortium decrease the cholesterol, serum triglycerides
in healthy people and contain a significative amount of
antioxidants, betaines, mainly betaine isobetaine,
betanidin, and betaxanthins [9]. It was reported that
Xoconostle is a source of several phytochemical
compounds like fiber, phenolics, flavonoids, PUFAs and
seeds that present a bioactive properties like antioxidants
[10].

Among different kinds of Cancer, lung cancer is one of
the most important cancer in incidence and mortality
around the world [11]. Conventional treatment of lung
cancer is often unsatisfactory due to cytotoxicity to
normal cells and diverse adverse effects. Natural products
play a tumor inhibition though different mechanism,
including scavenging free radicals, inhibition of
angiogenesis, apoptosis induction, prevention of cells
propagation, regulation of the cell cycle, epigenetic
modification and DNA repaim. Flavonoids had shown a
significant growth inhibition and tumor suppression in
vivo and in vitro through inhibition of growth factors in
cancer cells and may be useful in cancer chemoprevention

[1].

A workgroup showed that numerous plants from
mangroves have potential cancer properties and between
these showed activity in the inhibition of lung cancer and
lung metastasis. Terminalia capatta showed a significant
inhibition of proliferation and metastasis in the A549 lung
cancer cell line [12]. The cytotoxicity and antimicrobial
properties have been probed in Mexican medicinal plants
like Guazuma ulmifolia, Justicia spicigera, Opuntia
joconostle, 0. leucotricha, Parkinsoniaaculeata,
Phoradendron longifolium, P. serotinum, Psittacanthus
calyculatus, Tecoma stans and Teucrium cubense [13]. In
the present study the crude extract of Opuntia joconostle
exposed to A549 cells showed a significant cytotoxicity up
to 99.9 % in this lung cancer cell line. Use of natural
bioactive compounds could better the current treatments
for lung cancer and others.
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