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Resumen 

Antecedentes y objetivo: el género Ficus está formado por aproximadamente 750 

especies, que se han utilizado en medicina tradicional para tratar diferentes trastornos, 

debido a propiedades como antiinflamatorias, analgésicas, antitumorales, antioxidantes, 

entre otras, sin embargo, existen especies no caracterizadas con propiedades 

desconocidas, como ficus crocata, por lo que este estudio tiene como objetivo el efecto 

sobre la viabilidad, la muerte y el ciclo celular de progreso de extractos y fracciones 

obtenidas de hojas de Ficus crocata. Metodología: Los extractos se obtuvieron por 

maceración y se monitorizaron mediante cromatografía en capa fina. El fraccionamiento 

se llevó a cabo mediante cromatografía en columna abierta. El método MTT se utilizó 

para analizar la viabilidad celular. Para conocer la progresión del ciclo celular y la 

apoptosis, la tinción y el análisis se realizaron mediante citometría de flujo. Una forma 

ANOVA se usó para evaluar la diferencia estadística. Resultados: Los extractos 

completos disminuyen la viabilidad de las células de cáncer de mama triple negativas de 

una manera dependiente del tiempo, siendo el extracto de diclorometano el que tiene el 

mayor efecto (53.2%). Cuando se fracciona, el efecto se aumenta hasta 92% por la 

fracción A9, de una manera dependiente de la concentración. el extracto de diclorometano 

no muestra evidencia de promover la apoptosis, sin embargo, detiene el ciclo celular en 

la fase G0 / G1 a medida que aumenta la concentración, mientras que sus fracciones 

inducen la apoptosis y detienen el ciclo celular. Conclusión: extractos de hoja de Ficus 

crocata disminuyen la viabilidad celular induciendo apoptosis, mientras que las 

fracciones, además de promover apoptosis, arrestan el ciclo celular en las fases G0/G1.   

Palabras clave: Ficus crocata, antiproliferativo, MDA-MB-231, Moraceae. 
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Abstract 

Background: The Ficus genus comprises approximately 750 species of Moraceae 

family. Recent studies have been demonstrated that some species of this genus showed 

pharmacological activities, including antitumor activity. Ficus crocata is used in 

traditional medicine as anti-inflammatory, analgesic, antioxidant properties, however, 

there are no scientific reports on their biological activity. This study aims to evaluate the 

effect of extracts and fractions obtained from Ficus crocata leaves on the proliferation of 

MDA-MB-231 cells, and the possible mechanisms involved in the decrease of 

proliferation, as apoptosis and cell cycle arrest.  

Materials and methods: The extracts were obtained by subsequential maceration of  

leaves with the solvents hexane, dichloromethane and acetone. The fractionation was 

carried out by open column chromatography and monitored by thin layer 

chromatography. The effect of extracts and fractions on viability, apoptosis and cell cycle 

arrest of MDA-MB-231 cells was determined using the MTT and Anexin-V/PI assays. 

Results: The complete extracts decrease the viability of MDA-MB-231 cells in a time- 

dependent manner, and in dichloromethane extract the greatest effect was observed 

(53.2%). When the dichloromethane extract was fractionated, the effect was increased up 

to 92% with A9 fraction in a concentration-dependent manner. The dichloromethane 

extract do not induced apoptosis, however, an arrest cell cycle in G0/G1 phase was 

observed in concentration-dependent manner, while its fractions induced apoptosis and 

cell cycle arrest. 

 Conclusion: The leaves extract of Ficus crocata reduce cell proliferation of MDA-MB-

231 cells by inducing apoptosis and arrest in phases G0 / G1 of cell cycle. 

Keywords: Ficus crocata, extracts, breast cancer, apoptosis, cell cycle, cell proliferation. 
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Background 

Breast cancer (BC) is the most common cancer in women worldwide. It represents about 

12% of all new cancer cases and 25% of all cancer in women [1]. The Triple- negative 

breast cancer (TNBC) represents from 10-20% of all breast carcinomas [2] and is 

characterized, as its name implies, by a negative expression of estrogen receptors (ER), 

progesterone receptors (PR) and HER2 (HER2-), and which does not respond to hormone 

therapy, so in this type of tumors, conventional treatment is not enough [3, 4]. The TNBC 

is associated with a poor prognosis since it is very susceptible to recurrences and 

metastasis, which has led it to be considered as one of the most aggressive cancers [5]. 

worldwide, is the main cause of death in women, and in Latin America it is also the 

leading cause of death from malignant neoplasms in women, displacing cervical cancer 

in several countries [6-10]. Among the different drugs used in cancer, many of them 

derive from plants, some are used in their natural form or with some structural 

modifications, as polyphenols, which in cancer cells have been shown to have properties 

to induce apoptosis through the fragmentation of DNA by mobilization of copper bound 

to chromatin, on the other hand, flavonoids, as those present in Dryopteris erythrosora, 

have showed cytotoxic properties in cancer cells and a high antioxidant capacity, and 

brassinosteroids, which are essential in the growth of the plant, but in cancer cell lines, 

including breast cancer and prostate cancer, promote responses necessary for inhibition 

of growth and induction of apoptosis [11-13]. Some species of Ficus genus are used in 

traditional medicine to treat conditions such as asthma, migraine, cough, diarrhea, 

earache, toothache, scabies and eyes problems [14-17]; biological studies have 

demonstrated to possess multiple pharmacological activities as antioxidants[15, 22-25], 

antimicrobial [15, 22-24], antiviral [25-27], antiinflammatory, antiparasitic [14, 15], 

antiproliferative and cytotoxic [16-21], Ficus carica, for example, has shown inhibitory 
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effects of proliferation in several cancer cell lines, Ficus religiosa, is another species that 

possesses cytotoxic properties inducing apoptosis in HeLa cells and antiproliferative 

properties promoting cell cycle arrest in SiHa cells, besides these , Ficus fistulosa, Ficus 

hispida and Ficus schwarzii have shown their inhibitory capacity of the cell cycle in 

U87MG, A549 and HT-29 cell lines, however, few studies have evaluated the 

mechanisms by which the Ficus components show this biological activity. Its properties 

are attributed to the wide range of secondary metabolites that have been identified in root, 

stem, leaves, bark and fruit, being mostly alkaloids [14, 16, 27], flavonoids [16,17], 

coumarins [16,18], phenols [12, 16,17], steroids [16,18], terpenoids [16,19] and 

triterpenoids [16]. In México, has been reported the presence of 21 to 40 species of Ficus, 

in south of Mexico, have been identified 13 Ficus species, including to Ficus crocata [27-

29], of which there is no report of phytochemical or biological activity so far. In the 

present study, we aimed to evaluate the effects of exposition of breast cancer cells MDA-

MB-231 to leaves extracts and fractions from Ficus crocata on cell proliferation and the 

mechanisms involved in the decrease of proliferation, as apoptosis and cell cycle arrest.  

 

Material and Methods 

Plant material 

The leaves of Ficus crocata (300 g) were collected from Las petaquillas Guerrero state, 

Mexico. The plant was authenticated by M C. Blanca Verónica Juárez Jaime and Biol. 

Mauricio Mora Jarvio of Herbario Nacional de México (MEXU). A voucher specimen 

(MEXU-2052) was deposited at the same institute.  

Preparation of extracts and preliminary phytochemical profile 
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The leaves of F. crocata (100 g), dried and ground, were successively macerated with 

hexane, dichloromethane or acetone solvents (reactive grade, 500 mL at 24 h, 3 times). 

The macerated material was filtered, and the organic phase was evaporated on a rotary 

evaporator (digital rotary evaporator 410, Puebla, Mexico) at 60 °C and 80 rpm. The 

extracts hexane (1.51g) dichloromethane (0.94g) and acetone (11.75g), were stored at -

20 0C and protected from light. The extracts obtained were monitored by Thin Layer 

Chromatography (TLC) (Silica gel 60 F254 Merck, Germany), visualized by Ultraviolet 

light (UV) to 254 nm, and revealed with vainillin sulfuric acid, vainillin phosphoric acid, 

dragendorff reagent, Liebermann-Burchard reagent, potassium hydroxide reagent (KOH) 

and acid reagent (Sigma Chemical Co., St. Louis, MO, USA).   

Chemical fractionation of dichloromethane extracts  

 The dichloromethane extract was subjected to fractionation by open glass column 

chromatography (OCC) packed with 30 g of silica gel (7734, 60 Å, 70-230 mesh, 

SIGMA-ALDRICH). The procedure was initiated with the hexane-acetone 99:1 elution 

system and the polarity were gradually increased with acetone until finally obtaining 149 

aliquots (10 mL). The aliquots were analyzed by thin layer chromatography (TLC) (silica 

gel 60G, F254, 20x20cm, Merck, Germany) and visualized in UV light at 254 and 365 nm. 

The aliquots were combined according to the characteristics observed by TLC in 19 

fractions (A1-A19).  

Cell culture 

The MDA-MB-231 cells (ATCC® HTB-26) were cultured in Dulbecco's Medium 

Modified Eagle Medium Formula 12 (DMEM / F12) supplemented with 5% fetal bovine 

serum (SFB), 1% antibiotic (ampicillin / streptomycin), and incubated at 37 ° C in a 5% 

CO2 atmosphere. 
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Cell viability assay 

The viability of MDA-MB-231 cells was evaluated using the MTT colorimetric assay 

(CT02, Millipore) according to instructions of manufacturer. Briefly, in a 96-well plate, 

1x104 cells per well were cultured during 24 h with DMEM medium with 5% FSB and 

subsequently with basal medium during 24 h. The treatment of extracts (5-80 μg mL-1) 

and fractions (5-80 μg mL-1) was applied and incubated in the same conditions. The 

readings were made at 2 different times (24 and 48 h) using an Elisa reader (Stat Fax 2100 

model) at a wavelength of 540 nm. 

The morphology MDA-MB-231 cells tratades with or without extracts and fraction was 

comparaded to determined changes induced by the treatments. The morphological 

changes were observed using an inverted microscope (EVOS cell imaging system). 

Apoptosis assay 

To analyze whether the cells undergo apoptosis due to the treatment with extracts and 

fractions of F. crocata, the instructions of the kit (FITC Annexin V Apoptosis Detection 

Kit I No.55647) are used. The MDA-MB-231 cells were seeded at a density of 

2x105cells/well in a 6-well plate and left for 24 h in an incubator at 37°C with a 5% CO2 

atmosphere. Subsequently, it was fasted in a basal medium for 24 h, and the following 

day the treatment of the extracts (5-80 μg mL-1) was applied for 48 h. Cells were collected 

by trypsinization followed by washing with PBS (1x). The cells were stained with annexin 

V-FITC (2.5 µL) and propidium iodine (2.5 µL) in the dark, at room temperature for 15 

min, and immediately analyzed by flow cytometry Facs Canto II, BD (Beckton 

Dickinson). Cells Annexine-V positive/PI-negative were considered as early apoptitic, 

cells doubly positive as late apoptotic or necrotic. 
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Analysis of cell cycle arrest 

To analyze the cell cycle, we used the method described by Choudhari et al [17], with 

some modifications. The MDA-MB-231 cells were seeded at a density of 2x105 cells per 

well and incubated for 24 h in an incubator at 37°C with a 5% CO2 atmosphere. The next 

day they were synchronized in basal medium for 24 h and then the extract treatments (5-

80 μg mL-1) were applied. Cells were collected by trypsinization followed by washing 

with PBS (1x) and centrifuged by 3 times. The cells were resuspended in 500 μL of 

ethanol, centrifuged, resuspended in cold Pbs. 20 μg mL-1 of RNAsa was added for 30 

min and subsequently, the cells were stained with propidium iodine (5 µL) in the dark, at 

room temperature for 15 min, and immediately analyzed by flow cytometry Facs Canto 

II, BD (Beckton Dickinson). 

Statistical analysis 

The data are shown as means ± standard deviation (SD). The statistical analysis of the 

data was performed using the Graph Pad Prism version 7.0 program. One-way analysis 

of variance (ANOVA) was used with Dunet's post-test. A statistically significant 

difference was considered for p<0.05. 

Results   

Qualitative phytochemical analysis of extracts and fractions from Ficus crocata 

The phytochemical profile of Ficus crocata extracts revealed the presence of alkaloids, 

anthrones, coumarins, essential oils, phenylpropanoids, terpenes, lignins, triterpenes, 

curcubitacins and steroids. The fractions (derived from the dichloromethane extract, 

which showed the presence of all the mentioned metabolites) also revealed the presence 

of cardiotonic glycosides, saponins, anthraquinones and terpenoids (Supplementary 

Table 1 and Table 2). 
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Ficus crocata extracts decrease the proliferation of MDA-MB-231 cells 

The treatments with hexane, dichloromethane and acetone extracts decreased the cell 

proliferation at 24 h in concentration-dependent manner; significant differences respect 

to untreated cells (vehicle) were observed with hexane extract >20 g mL-1, acetone 

extract >10 g mL-1 and dichloromethane extract >5 g mL-1. The decrease of cell 

proliferation was more evident prolonging the exposure to 48 h, observing a decrease of 

10% and around 50% with 5 g mL-1 hexane extract and dichloromethane/acetone extract, 

respectively; higher concentrations of   dichloromethane extract decreased >60% of cell 

proliferation respect to untreated cells (Figure 1).  

Considering that dichloromethane extract showed better effect decreasing the cell 

proliferation, 19 fractions of dichloromethane extract were obtained and according to 

phytochemical profile (supplementary Table 2) three fractions (A9, A12 and A13) were 

evaluated; fraction A9 exhibit compounds as anthraquinones, triterpenoids, lignans, 

essential oils, phenylpropanoids, curcubitacins, steroids and saponins, the fraction A12 

revealed only the presence of anthraquinones, while fraction A13 contains lignins and 

cardiotonic glucosides. At 24 h of exposition, the A9 fraction decreased 60% of cell 

viability with 40 µg mL-1, A12 and A13 fractions decreased 19% and 59% respectively 

of cell proliferation with 20 µg mL-1, and this effect was more evident with greater 

concentrations of extract. At 48 h of exposition, the A9 fraction maintained its effect 

decreasing the cell proliferation since 10 µg mL-1, while A12 and A13 fractions only 

showed a similar effect with 80 µg mL-1 (Figure 2).  
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Figure 1. Effect of leave extracts of Ficus crocata on the viability of MDA-MB-231 

cells. Vehicle (DMSO 1%). FBS: Fetal Bovine Serum. Cell viability was measured by MTT 

assay. Data are mean ± Standar Desviation (SD) of triplicate in two independent 

experiments. All data showed statistically significant difference from vehicle (ANOVA, 

p<0.05) ****p<0.0001 vs DMSO (Dunett test).    
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Figure 2. Effect of fractions of dichloromethane extracts on the viability of 

MDA-MB-231 cells. Vehicle (DMSO 1%). FBS: Fetal Bovine Serum. Cell 

viability was measured by MTT assay. Data are mean ± Standar Desviation (SD) 

of triplicate in two independent experiments. All data showed statistically 

significant difference from vehicle (ANOVA, p<0.05) ****p<0.0001 vs DMSO 

(Dunett test).     
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The MDA-MB-231 cells treated with dichloromethane extract in concentration of 5, 20 

and 80 µg mL-1 showed slight changes in their traditional morphology and the formation 

of intracellular vacuoles at 24 h of treatment. By increasing the exposure time (48h), 

alterations in cellular morphology, intracellular condensates and increased cellular 

detritus were observed (Figure 3 panel A). On the other hand, the treatments with A9, 

A12 and A13 fractions, showed changes in cellular morphology, as well as the appearance 

of structures suggestive of apoptosis being more evident with higher concentrations 

(Figure 3 panel B). 

The dichloromethane extracts of Ficus crocata leaves induce apoptosis and cell cycle 

arrest in MDA-MB-231 cells 

Treatments with dichloromethane extract do not induced apoptosis, however 40 and 80 

µg mL-1 treatments decreased the number of viable cells. On the other hand, the treatment 

with A9, A12 and A13 fractions at 80 µg mL-1 in the same time of exposition, induced 

apoptosis; A12 fraction showed the highest percentage of apoptotic cells with 54.9%, 

followed by A13 and A9 fractions with 48.8 and 42% respectively (Figure 4).  
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Figure 3. Morphologic changes induced by exposure to Ficus crocata 

leaves dichloromethane extract and fractions. Panel A: At 24 h of 

dichloromethane extract treatment, an increase in the formation of celular vacuoles is 

observed as the concentration increases, while at 48 h of exposure celular shape change from 

a mesenchimal form into rounded shape, vacuoles are not observed at this time. Panel B:  

the morphological alterations caused at 48 h of exposure to fractions A9, A12 and A13 are 

shown. Vehicle: DMSO 1%. FBS: Fetal Bovine Serum. The cell morphological alterations 

were observed with an inverted – phase contrast microscope at 40X. 
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We analyze if the exposition to F. crocata extracts induces changes in cell cycle of MDA-

MB-231 cells. When the cells were exposed to dichloromethane extract, the percent of 

cells in G0/G1 phases increased in concentration-dependent manner, 42.5%, 60.1% and 

84% with 5, 20 and 80 µg mL-1 respectively, thus decrease the number cells in S phase. 

The treatment with fractions showed a similar effect that highest concentration of 

dichloromethane extract (80 µg mL-1), observing 87.8, 91% and 89.9% of cells in G0/G1 

phase when the cells were treated with A9, A12 and A13 fractions respectively (Fig. 5). 

The data above suggest dichloromethane extract and fractions treatment arrest the cell 

cycle in MDA-MB-231 cells, in a doses-dependent manner.  

Figure 4. Fractions of dichloromethane extract of F. crocata induce Apoptosis in 

MDA-MB-231 cells. Representative pictograms of cells treated with A9, A12 and A13 fractions 

(80 µg mL
-1

) and dichloromethane extract (20-80 µg mL
-1

) are shown. Percent of annexin V-positive 

(early-apoptotic cells, lower right quadrant) and annexin V/PI -double-positive cells (late-apoptotic 

cells, upper right quadrant) are indicated.   
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Discussion 

Triple negative breast cancer is considered around 15-20% of all cases of breast cancer, 

and is related to poor prognosis, metastasis and death [30]. Since it lacks the expression 

of estrogen and progesterone receptors and Her2 negative, conventional chemotherapies 

do not work in this type of cancer. Current research analyzes chemical compounds of 

plants and their effects against cellular models of cancer [3,4,30]. The natural products 
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obtained from plants exert antiproliferative, anti-migratory and anti-invasive effects on 

cancer cells and may be used as adjuvants therapy in cancer [31].  Studies conducted in 

the Ficus genus show the great anti-carcinogenic potential of its species [17, 18, 19, 20, 

32, 39], and it has been described that this activity is because it contains compounds such 

as alkaloids [14,16,27], flavonoids [16,17], coumarines [16,18], phenols [12,16,17], 

steroids [16,18], terpenoids [16,19] y triterpenoids [16]. In México, Ficus species are 

distributed throughout the country, however, there are species that have not been 

evaluated in their chemical composition or properties [26-28]. In this study we analyzed 

the phytochemical profile of leaves extracts of Ficus crocata and its effect on the cell 

proliferation of triple-negative breast cancer cells MDA-MB-231. 

The preliminary phytochemical composition of extract dicloromethane and fractions A9, 

A12 and A13 showed the presence of alkaloids, cumarines, lignans, anthraquinones, 

phenols, terpenoids y triterpenoids. The presence of this compounds has already been 

reported for the Ficus genus [14-16, 20-23, 32-34] and it has been shown that these 

compounds have biological activity.  

As far as we know, this is the first study that evaluates the cytotoxic activity of fc leaves 

extracts of Ficus crocata. We observed that dichloromethane extract decreases more the 

MDA-MB-231 cells viability than the hexane and acetone extracts. This observation 

agrees with other studies that reported the decrease of cell viability in breast cancer cell 

lines exposed to leaves extracts of Ficus pumila Linn and Ficus carica [18, 34, 35].  On 

the other hand, the A9, A12 and A13 fractions showed a greater effect decreasing the 

viability of MDA-MB-231 cells, compared with the dichloromethane extract, which 

suggest that the isolation of compounds increased their biological activity. There is 

enough evidence that when an extract is submitted to a chromatographic fractionation, 

the compounds are separated based on their polarity, and the isolation of families of 
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compounds changes the properties known in the extract, as a synergistic or antagonistic 

effect between compounds [36]. 

The exposure of cells to the extracts induced morphological changes suggestive of cell 

death. Flow cytometry findings revealed that the number of cells in cell cycle arrest in 

phase G0/G1 processes is minimal for the dichloromethane extract treatment case, 

however the A9, A12 and A12 fractions treatment shown cell population in apoptosis 

processes. This finding supports the observation made under microscope and the decrease 

of viability cell. The activities observed in this study could be due to secondary 

metabolites can modulate molecular targets specific on cancer cells, for example, it has 

been reported that flavonoids (quercetin) inhibit intracellular signals of PI3K, EGFR and 

Her2/neu, also it has shown to induce apoptosis via modulating survival signaling 

pathway (Akt, NF-kB) and regules molecules associated with cell apoptosis [37-42]. On 

the other hand, terpenes modulate the activity of cellular membranes increase the fluidity 

and permeability of the membranes, which can lead to uncontrolled efflux of ions and 

metabolites and even to cell leakage, resulting in necrotic or apoptotic cell death [43,44], 

and steroids present a structure like hormones (mimetic effect), and have been shown to 

inhibit tumor growth in vitro and in vivo [44]. Curcubitacins have been shown to be highly 

cytotoxic, partially promoting a blockade in mitosis and inhibiting the formation of 

microtubules [41]. As well as curcubitacins, alkaloids act on microtubules preventing the 

polimerization [42]. Some compounds as alkaloids, terpenes and curcubitacins, apart 

from induces cell death, can stop the cell cycle through the union to cytoskeleton of 

microtubules and preventing their depolymerization, such like taxol, which promotes 

microtubules lengthening, while inhibiting microtubule shortening (depolymerization), 

and ending with and arrest of cell cycle [43].  The above data support the idea that Ficus 

crocata extracts could be used as alternative or complementary therapy versus cancer; 
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one limitation of this study is that assays only were executed in one cell line of breast 

cancer, and it would be important to evaluate the effect of Ficus crocata extracts on a 

larger number of cell lines, however, the extracts concentrations used were compared 

with the non tumor cell line HaCaT, and these extract concentrations had no effect on the 

cells (Data not shown).  

 Conclusion 

The leaves extract of Ficus crocata decreases the proliferation capacity of triple negative 

breast cancer cells MDA-MB-231, arresting the cell cycle in G0 / G1 phase. By 

fractionating the extract, the exposure induces apoptosis in the cells. These findings 

contribute information on the potential use of Ficus crocata extracts as an alternative or 

complementary therapy against breast cancer; however, more studies are required to 

determine the components responsible for this biological activity, as well as the molecular 

and cellular mechanisms involved. 
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Supplementary material  

Supplementary table 1. Phytochemical characterization of leaf extracts of Ficus 

crocata. 

Extracts 

Secondary metabolites 

A
lk

a
lo

id
s 

E
ss

e
n

ti
a
l 

o
il

s 

P
h

e
n

y
lp

r
o
p

a
n

o
id

s 

T
e
r
p

e
n

o
id

s 

L
ig

n
in

s 

C
u

r
c
u

b
it

a
c
in

s 

T
r
it

e
r
p

e
n

e
s 

S
te

r
o
id

s 

S
a
p

o
n

in
s 

Hexane + + + - - - - - - 

Dichloromethane + + + + + + + + + 

Acetone - - - - - - - - - 

 

 

 

 

 

 

 

 

 

 

 



 

 

26 
 

Supplementary table 2. Phytochemical characterization of the collection of fractions 

of dichloromethane extract from leaf of Ficus crocata. 

Fractions 
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Datos adicionales  

Aislamiento y purificación de un compuesto aislado de Ficus crocata  

Considerando que la reunión A12 presenta una sola familia de compuestos, esta se 

sometió a un segundo fraccionamiento por CCO (Fig. 9), de la cual se obtuvieron 159 

fracciones y se reunieron en 34 colecciones.  

 

 

 

 

 

 

 

 

Figure 10.- Esquema del fraccionamiento de la reunión A12 para la obtención de 

un compuesto puro. 
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La reunión No. 3 resulto en 1 compuesto puro. Este fue comparado con β-Sitosterol y 

estigmasterol para descartarlos, dado que son los más abundantes en plantas, mostrando 

las siguientes características: en luz visible no presenta color, bajo luz UV (254nm) 

muestra un color azul y un RF de 0.42 (Fig. 10). 
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Figura 9.- Comparación de la reunión 3 con β-Sitosterol y estigmasterol y evaluación de 

RF. La imagen de la izquierda muestra la comparación entre la reunión B3 y β-Sitosterol  

y estigmasterol en luz visible, mientras que la imagen de la derecha muestra la 

comparación bajo luz UV a 254nm.  A: distancia recorrida por la muestra; B: distancia 

recorrida por el eluyente. Sistema de elusion empleado: hexano – acetona 8:2.  
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Para identificar la naturaleza del compuesto, se sometió a resonancia magnética nuclear 

de protones, donde los desplazamientos de 1.568 se observaron formando un singulete y 

7.234, 7.264 y 7.643 formando un triplete (Fig. 11). El primer desplazamiento pertenece 

al tetrametilsilano usado como referencia, y los tres restantes pertenecen a la reunión B3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11.- Espectroscopia de la reunion B3 por resonancia magnetica nuclear de 

protones. Tetrametilsilano fue usado como referencia, que es mostrado ocn un 

desplazamiento de 1.568, mientras que la reunion B3 revelo tres desplazamientos más 

en forma de triplete (7.234, 7.253 and 7.643). La resonancia fue diseñada a una 

frecuencia de 100 Mhz. 
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Actividad antioxidante de extractos y fracciones de hoja de Ficus crocata 

Los valores IC50 fueron calculados (Tabla 1) para facilitar la comparación de la actividad 

inhibitoria de radicales libres (DPPH and ABTS) de extractos y fracciones. Valores bajos 

de IC50 implican una alta actividad inhibitoria de radicales libres. Como se muestran en 

la tabla 1, extractos y fracciones mostraron diferentes habilidades para inhibir radicales 

de DPPH y ABTS. Las IC50 del extracto de acetona (DPPH), fracciones A9 y A13 (ABTS) 

fueron más bajas que otras muestras. La capacidad antioxidante total de los extractos y 

fracciones se expresó como el número de EAA (Tabla 1). Los resultados muestran que el 

extracto de acetona, las fracciones A9 y A13 tienen la más alta capacidad antioxidante 

total. 

 

Tabla 1.- Actividad antioxidante total, actividad inhibitoria de radicales libres de extractos y 

fracciones de hoja de Ficus crocata evaluada con el ensayo de ABTS y DPPH. 

Tratamiento DPPH  ABTS 

 IC50 

(µg mL-1) 

AAT 

(µg EAA mL-1) 

 IC50 

(µg ml-1) 

AAT 

(µg EAA mL-1) 

Hexano 834.413 ± 89.58c 68.39±1.402b  822.950 ± 25.78d 6.543±0.201b 

Diclorometano 390.923 ± 1.835b 66.451±1.529b  482.133 ± 106.9c 7.296±0.070a 

Acetona 47.929 ± 10.48ª 124.936±1.117a  272.128 ± 69.43b 7.3237±0.046a 

A9 352.98 ± 30.92b 71.336±3.190b  119.48 ± 0.7034ª 3.195±0.413d 

A12 538.483 ± 87.84b 71.408±0.757b  495.85 ± 72.67c 1.413±0.095e 

A13 801.718 ± 419.1b 67.672±1.940b  68.16 ± 10.52a 4.7±0.604c 

Los datos son la media ± Desviación estándar (DE). ANOVA prueba de Tuckey post hoc. Letras diferentes indican una diferencia estadística 

significativa (p˂0.05). AAT: actividad antioxidante total.   

 

 

 


