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Evaluation of Cell Death Potential of Lepidium
sativum Seed Extracts in MCF-7 Cells and Molecular
Docking-based Correlation of Identified Bioactive
Components with Human Caspase-6 Protein
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ABSTRACT

Aim and Background: The methanolic extract of Lepidium sativum L. was known for its
free radical scavenging potential and anticancer properties. The aim was to perform a
comparative investigation of the cytotoxic and cell death potential of the Soxhlet (SOX)
and crude methanolic extract (CRU). "Materials and Methods: MTT as well as the
Pl-based assays in caspase-3-deficient, MCF-7 human breast cancer cells, for its cytotoxic
potential and synergistic effect. LC-QTOF-MS/MS was used for characterization. These
bioactive molecules were docked with human caspase-6 (2WDP) as well as its zymogen
variant (41YR) to mimicking a more physiological form of cell demise. Results: Both
extracts showed a dose-dependent toxicity and the IC, was found to be 136.75ug/ml,
and 88.49 ug/ml compared with that of standard quercetin (8.72ug/ml). At their IC_
concentrations, the corresponding Pl-based flow cytometry and cell death values were
31.5+3% and 32.4+5.6, while that of quercetin was 36.9+7.4 %. A synergy in cell
death was seen for a combination of L. sativum extracts (CRU-MeOH & SOX-MeOH)
and quercetin. Thirteen (13) compounds were reported for the first time in this seed by
LC-MS/MS. Good binding affinity was seen with both human caspase -6 (2WDP) and
the mutated zymogen (41YR) with reference to that of quercetin. Conclusion: This
in vitrolin silico correlation showed that the methanolic extracts of L. sativum exhibited a
significantly higher level of cell death in MCF-7 cells. Also, their synergistic increases in
cell death provides a basis possibly for a combination therapy-based strategy.

Key word: Lepidium sativum L., Crude extract, LC-QTOF-MS/MS, Cell-based toxicity,
Cell death potential, /n-silico analysis.

INTRODUCTION

Due to their relatively lower side effects,’
plants constitute a major subset of bioactives,
that can be developed for cancer treatment
intheformofpurifiedcomponents;synthesized
derivatives of  plantbased template
molecules as well as formulations consisting
of concoctions and crude extracts.??
Among females, neoplasia of the breast
is the diagnosed form of cancer that is
most common, and is the first in terms of
mortality statistics.* One of the hallmark
features of cancer is the development of

resistance, contributing to relapse and drug

failure, due to the development of recalcitrant

clones. Bioprospecting for anti-cancer
agents from seed sources may lead to the
development of a better therapeutic strategy
against breast cancer.

The seeds of .. sativum have been studied
for their antioxidant,’ anti-inflammatory,®
anticancer’ and fracture healing properties.®
L. sativum seeds are rich in nutraceuticals
including lignans, isothiocyanates,
simple phenols, flavonoids, alkaloids and
fatty acids.*® But no work has hitherto
that has systematically

been reported
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compared the crude and Soxhlet extracts in
terms of cell-based cytotoxicity and cell death.
Also, there is no evidence of synergism in terms of
the L. sativum seed extract- quercetin combination, as
evidenced by a significant increase in cytotoxicity and
cell death potential. The main aim of this study is to
investigate the capabilities of L. sativum seed extracts
(CRU-MeOH and SOX-MeOH) in inducing cytotoxicity
in the human caspase-3 deficient, MCF-7 breast cancer
cells. These extracts were characterized by LC-MS/MS.
Bioactive molecules that were hitherto unreported
(identification based on LC-MS/MS library-and/or
literature-based comparisons) were selected for the
subsequent molecular docking studies. In this n-silico
analysis, human Caspase-6 (2WDP- Free human caspase-6
and 4IYR- human caspase zymogen) was chosen as the
target protein (since this proteolyticenzymeis considered
to be activated in cells lacking caspase-3) to provide
a plausible mechanistic basis for the reported cytotoxicity
and cell death data in MCEF-7 cells.

MATERIALS AND METHODS
Chemicals and Reagents

Analytical grade n-hexane; ethyl acetate; methanol;
HPLC grade acetonitrile; DMSO; ascorbic acid, MTT,
DMEM with glucose and L-glutamine, fetal bovine
serum, PBS, antibiotic-antimycotic solution, trypsin
EDTA solution, sodium pyruvate solution, surface-
treated well plates and T-flasks were procured from
HiMedia Laboratories Pvt. Ltd. Gallic acid, Quercetin
was procured from Sigma Aldrich, India Ltd.

Cell culture

Human breast cancer line (MCF-7) was purchased from
the National Centre for Cell Science (NCSS), India.
TheauthenticationreportisprovidedasaSupplementary
file. Briefly, the MCF-7 cells were maintained in
DMEM containing 10% (v/v) FBS; 1% (v/v) sodium
pyruvate; and 1% (v/v) antibiotic - antimycotic solution
and incubated at 5% CO, at 37°C.

Plant material and Extraction

L. sativum seeds and the plant were authenticated (data
attached as a supplementary file). The seeds were ground
into a powder. The crude methanolic extract (CRU-
MeOH) was prepared from 500 mg of seed powder by
using 25 ml of 100% MeOH based on a published
protocol.!! The classical soxhlet extraction (SOX-MeOH)
was prepared by extracting 5g of seed powder with
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120 ml of methanol based on published findings."
Both extracts were concentrated and stored in -20°C.

Cytotoxic potential of the methanolic Lepidium
sativum L. extract in MCF-7 cell line

The MTT-based cytotoxicity assay for the CRU-MeOH
and SOX-MeOH extract was performed in MCEF-7 cells
and compared with that of quercetin reference molecule.
This assay was based on the methods published in our
previous report with slight modifications.”® Ten thousand
(1x10%) cells/well were transferred to a 96-well plate
and were incubated for 1 day. Triplicate measurements
were obtained to ensure reproducibility. Cells in each
of thewells were then treated with varying concentrations
of crude extracts (0- 1600 ug/ml), dissolved in
varying concentrations of DMSO (concentration not
exceeding 1%). The positive, vehicle and negative
controls were quercetin; 1% DMSO (v/v) in media and
untreated cells respectively. After a 24-hr incubation,
treated media were discarded and five (5) mg/ml MTT
reagent was added for 4 hr at 37°C. This solution was
removed and 200 ul of DMSO was added to each well
for the dissolution of the formazan crystals by gentle
pipetting (5 times) and absorbance measured at 570 nm.
Cell cytotoxicity (%) and IC_ was determined by using
the following formula-

Cytotoxicity % = [OD (control) - OD (treated) + OD
(control)] * 100

Cell death potential of methanolic Lepidium
sativum L. extract in MCF-7 by propidium based
flow cytometry

Flow cytometry was used to assess the cell death potential
of crude methanolic and soxhleted methanolic extracts
of I. sativum on MCF-7 cells. For this purpose, Propidium
Iodide-based enumeration protocol of was followed
with certain modifications.'* Briefly, 1.5x10° cells were
grown in 6 well plates and allowed to adhere for 24 hr
and exposed to the various concentrations of seed
extracts for a 24-hr time period along with suitable
controls. Treated cells were dislodged by trypsinization
and washed three times with PBS. The cell pellet were
suspended in 400 ul of PBS and stored in an ice bath.
The cell supernatants were then treated with RNase
(200 pg/ml) solution and stained with propidium
iodide (50ug/ml) for 30 min in an ice bath (in the
dark). The unstained and the Pl-stained cells (untreated)
will be used as controls. The sample was analyzed by
flow cytometry using a (Beckman Coulter, USA). Ten
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thousand (10,000 cells)/ sample were collected and the
histograms analysed using Cytotec software.

Synergistic effect of Lepidium sativum L. extracts
using MTT and flow cytometry

To investigate the synergistic effect, two different types
of methanolic extracts of . sativum seeds extracts were
each combined with quercetin (reference molecule).
The combination based on the respective IC, values for
each of the CRU MeOH and SOX MeOH combined
separately with the 50% inhibitory value for quercetin.
The alterations in the cell death potential in MCF-7
cells were evaluated. This evaluation was based on the
MTT assay as well as with the flow cytometry-based
enumeration of live and dead cells following staining
with Propidium lodide (PI) as mentioned above'**

LC-MS/MS analysis of the Lepidium sativum L.
seed extract

The bioactive profiling of L. sativum crude and soxhleted
methanol extract was done by LC-Q-TOF-MS/MS."
This profiling was outsourced and performed in the
Instrumentation facility in IISc, Bangalore. Details
with regards to the methodology were provided by
them and is briefly described in the supplementary
files. The concentrated .. sativum crude (CRU-MeOH),
as well as the soxhleted methanolic extracts (SOX-
MeOH), were dissolved in HPLC grade methanol and
run through a 0.22um syringe filter. Analysis was done
in the Impact HD (Bruker) ESI QTOF high-resolution
mass spectrometer. The CRU-MEOH and SOX-MeOH
were analyzed in both the positive and negative ion.
The obtained m/z was analysed using the Bruker
Compass Data Analysis 4.2 software and compared
with published data generated from the same sample
under similar instrumentation conditions.

In silico analysis of Lepidium sativum L. seed
compounds against apoptotic protein human
caspase-6

The hitherto unidentified compounds, from the
LC-MS/MS spectra generated from the CRU-MeOH
and SOX-MeOH extracts, were docked. The X-ray
crystallized structure of human caspase 6 (PDB ID:
2WDP and 4IYR) was downloaded from the Protein
Data Bank (PDB). 3D structures of L. satiwum compounds
were fetched from CORINA. Molecular docking using
AUTODOCK 4.0, was performed using standard
protocols.’® Kollman charges, solvation parameters;
addition of polar hydrogens and the assignment of
Gasteiger charges were done to the target, human
caspase-6 protein. The ligands and proteins were
optimized using Auto dock tools. Ten (10) conformers
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were generated for each ligand using the Lamarckian
Genetic Algorithm (LGA) and analysed based on the
binding energy. The LigPlot and PyMol was used for
Protein-Ligand interaction studies.

RESULTS

Cytotoxicity of Lepidium sativum L. in MCF-7 cell
line

To evaluate the relative cytotoxic potential of our crude
extracts, the widely accepted MTT assay was performed
on the ER +ve MCF-7 luminal epithelial breast cancer
cell line. This data set was compared with the results
obtained for quercetin (positive control). Our results
indicate that the mean IC,  value (based on three
independent experiments -each experiment performed
in quadruplicate) of CRU MeOH and SOX-MeOH was
88.49 ug/ml, and 136.75 ug/ml respectively (Figure 1).
The positive control quercetin exhibited an IC, value
of 8.72ug/ml (See Supplementary information).

Cell death potential of Lepidium sativum L. seed
extract using flow cytometry

The fluorochrome (PI) that is capable of labelling DNA
allows for a quick and accurate flow cytometry-based
assessment of DNA content in the cells, and hence
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Figure 1: Cytotoxic potential of Lepidium sativum L. seed ex-

tracts on MCF-7 cell by MTT assay. Cells were treated with

different drug for 24hr and cytotoxicity was measured with

MTT assay. All data were expressed in N=3(quadruplicate)

Mean+SD, p value calculated using one-way ANOVA.

IC,, CRU-MeOH is 88.49ug/ml (p<0.05) and SOX-MeOH is
136.75pg/ml (p<0.02).
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the cell death potential. Both CRU-MEOH and SOX-
MeOH treatment-induced cell death dose-dependently,
when compared with control (untreated cells) as shown
in (Figure 2). At the IC, value, (selected based on the
MTT results) quercetin (8.72 ug/ml) showed 36.9£7.4
% Plstained dead cells. The CRU-MeOH extract
(45, 89, 134 ug/ml) showed respectively 26.9+0.9,
31.5+3.3, 42.1+2.0% of Pl-stained dead cells. The SOX-
MeOH extract (69, 137, 206 pg/ml) respectively showed
32.4 £5.1, 32.4+5.6, 38.2 + 1.0 of Pl-stained dead cells.

Synergistic of Lepidium sativum L. seed extracts
combined with standard quercetin

Our L. sativum seed extracts, in combination with quercetin,
showed a synergistic effect in the MCE-7 cell line. In
the MTT-based experiment; the combination of (Que +
CRU-MeOH) showed 100% cytotoxicity in the MCE-7
cells. Under identical experimental conditions (Que +
SOX-MeOH) exhibited a 91.9+13.78% cytotoxicity in
the same MCEF-7 breast cancer cell line (see Figure. 3A).
In the Plbased flow cytometry experiment; the
combination of (Que + CRU-MeOH) (mixed at their
respective IC, ~concentrations) showed 55.45+9.3 cell
death in MCE-7 cells. Similarly, the combination
of Que + SOX-MeOH, at their IC,  values, showed
61.92+5.37 in the MCF-7 cells (Figure 3B). This data
set provided strong evidence of synergism of L. sativum
seed extracts with quercetin.
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Figure 2: Live and dead cell analysis of L. sativum seed extracts

compared with control and standard drug using Pl-based flow

cytometry. % of Live and dead cells of MCF-7 cells against L.

sativum crude extracts. All data expressed in 3 independent
experiments n=3, Mean +SD.
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Figure 3: Synergistic effect of Lepidium sativum seed extracts
combined with standard quercetin. 3A. MTT based synergistic
effect-Cells were treated with combination of L. sativum seed
extract with parental compound quercetin for 24hr and cy-
totoxicity was measured with MTT assay. All data were ex-
pressed in N=3(quadruplicate) Mean+SD. 3B. Pl-based cell
death analysis of combination treatment of L. sativum seed
extracts with parental compound. % of Live and dead cells
of MCF-7 cells against L.sativum crude extracts. All data
expressed in 3 independent experiments n=3, Mean +SD.

LC-MS/MS analysis of the two different types of
methanolic Lepidium sativum L. seed extracts

Liquid chromatography, with ESI-ionization mode high-
resolution quadrupole time-of-flight mass spectrometer
(Q-TOF-MS), is highly sensitive and selective due to
its quick metabolite analysis with precise separation of
the different peaks. The ionization of compounds led
to the generation of charged and fragmented molecules
and identified based on their 72/ value. The major peak
of standard quercetin had a peak Rt of 20.2 min and
an m/% value of -302.04 [M+H]" (negative ion mode).
Twenty compounds were detected. Among these, 13
compounds were the first to be reported in L. sativum
(CRU-MeOH & SOX-MeOH) in the positive and in
the negative ion mode (Table 1). The other compounds
and structures were elucidated (See Supplementary
information).

In-silico binding analysis of Lepidium sativum L.
compounds free human caspase-6 (2WDP) and
Human caspase-6 zymogen (41YR)

Molecular docking for the 13 compounds identified
(and hitherto unreported) from L. sativum crude
extracts were performed on the human caspase 6 protein
(2WDP and 4IYR) along with standard quercetin
(Table 2). Lower (more negative) the binding energy,
higher the affinity of the interaction between the
target protein and the ligands. In Autodock 4.2, standard
quercetin shows a binding energy of -6.27 and -6.0
KcalMol for the two druggable targets 2WDP and
4IYR respectively. The compound (identified from
the crude extract) (2R)-2-[3-[(E)-3-(3-nitrophenyl)-3-oxo-
prop-l-enyl] phenoxy| propanoate showed the lowest
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Table 1: List of detected compounds in CRU-MeOH and SOX-MeOH extract of Lepidium sativum L. seed in both

positive and negative ion mode.

SI.No Code RT-min Compound Detected [M+H]+ / Class Reported
[M+X]+ biological
activity
1 c1* 14.5 (2R)-2-[3-[(E)-3-(3-nitrophenyl)-3-oxo-prop-1- 339.08 Coumarin Chalcone | Anti-dyslipidemic
enyl]phenoxy]propanoate fibrates effects?!
2 C2 29 dimethyl (E)-2-[dibutoxy(oxido) 337.14 Dimethyl fumarate Anticancer?
phosphaniumyl]but-2-enedioate derivative
3 C3 6.7 N-[[1-(4-methoxyphenyl)pyrazol-3-ylJmethyl]- 347.15 Pyrazol Alkaloids Anticancer®
2-thiomorpholin-3-yl-acetamide
C4 9.7 Citrinin 251.09 Polyketide Anticancer?
C5 9.6 (4aR,7aS)-4-(5-fluoropyrimidin- 310.17 Oxazine Anticancer®
2-yl)-N-isopropyl-2,3,4a,5,7,7a-
hexahydropyrrolo[3,4-b][1,4]oxazine-6-
carboxamide
6 C6 12.5 (1S,3S)-3-acetyl-1-[(2R,4R,5S,6S)-4-amino- 532.22 ND- Closely related Anticancer?
5-hydroxy-6-methyl-tetrahydropyran-2-ylJoxy- to doxorubicin
3,6,11-trihydroxy-10-methoxy-2,4,7,8,9,10-
hexahydro-1H-tetracene-5,12-dione
7 C7 5.4 N-(p-tolyl)-2-[4-(2-thienyl)-6-(trifluoromethyl) 408.05 Pyrimidine alkaloids Anticancer?”
pyrimidin-2-yl]sulfanyl-acetamide
8 C8 10.3 1-deoxy-1-[(5-nitro-2,6-dioxo-1,2,3,6- 305.07 Glycoside ND
tetrahydropyrimidin-4-yl)amino]-D-ribitol
9 S1 4.0 3-[2-(propanoylamino)ethylsulfanyl]-N- 367.15 Glucosamine ND
[(3S,5S)-2,4,5-trihydroxy-6-(hydroxymethyl)
tetrahydropyran-3-yl]propanamide
10 S2 7.8 N-cyclopropyl-6-[[3-(5-fluoro-2-piperidyl) 361.17 Pyridine Alkaloids/ Anticancer?®
isoxazol-4-yllmethoxy]pyridine-3- Isoxazole derivative
carboxamide
11 S3 12.0 TMC-135A 720.33 Ansamycis Anticancer®
12 S4 5.6 4-amino-N-benzyl-2-thioxo-3-[3- 408.05 Thiazole thione Anticancer?
(trifluoromethyl)phenyl]thiazole-5-
carboxamide
13 S5 51.0 13-cyclopent-2-en-1-yltridec-6-enoic acid 277.22 Gorlic acid-FA ND

* represents the compounds present in both CRU-MeOH and SOX-MeOH, C1-C8-compounds present in CRU-MeOH extract, S1-S5- compounds present in SOX-MeOH

extract, ND-Not Determined, FA-Fatty acid.

binding energy of -7.81 KcalMol! in 2WDP. However,
in the case of 4IYR, N-[[1-(4-methoxyphenyl) pyrazol-
3-yl] methyl]-2-thiomorpholin-3-yl-acetamide (identified
from the crude extract) showed the lowest binding
energy of -9.09 KcalMol™.

DISCUSSION

Cell death induction in 2D breast cancer model systems
by natural extract-based bioactive components would be
the POC approach to overcome resistance mechanisms
(one of the cardinal hallmark features of cancer). Our
overall objectives were to demonstrate increased cell
death induction potential of the methanolic extracts
of L. sativum in MCF-7 cells, using MTT assay-based
cytotoxicity and flow cytometry-based enumeration of
non-viable Pl-treated cells. In addition, we have certain
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probable contributors to this form of cell demise.
In MTT, our concentration-dependent reproducible
results with the positive control (See supplementary
information) enabled us to validate our methodology
and are in concordance with published findings! as
well as determine the relative potency of the extract in
our model system. To the best of our knowledge, our
demonstration of [I. satium methanolic extracts
(CRU-MeOH and SOX-MeOH)-mediated increments
in cell death is the first of its kind in terms of specifically
determining its relative MTT-based cytotoxic potential
(Figure 1) correlated with PI-mediated, flow cytometry-
based cell death assays in MCE-7 cells (Figure 2). Previous
studies have shown that that I.. sa#vum extracts can
induce cytotoxicity in the MCE-7,7 Jurkat E6-1 cells®®
and HepG2" cells, following treatment over a 24-48 hr
time period. Our MTT data and flow cytometry data
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Table 2: Binding affinity of L. sativum compounds with human free caspase -6 (2WDP) and human caspase -6

zymogen (41YR).

SI.No | Cmp. Merged Non- | Aromatic | Rotatable 2WDP Amnio acid -2WDP 4lIYR Amnio acid -4lYR
ID polar atoms carbons bonds (Kcal/Mol) (Kcal/Mol)
QUE 5 15 6 -6.2 Lys133, Val212 -6 His168, Glu191
2 C1*% 14 12 7 -7.81 Thr60, Arg220, -7.47 His168, Asn169,
Arg259 Ser268
& C2x% 25 Nil 13 -2.96 His58 -4.04 His168, Asp193
4 C3t% 20 6 -6.16 His219 -9.09 Ser268, Val192
5 C43% 12 3 -4.64 Trp227, Arg259 -5.48 Ala194
6 C5 19 4 -4.63 Nil -6.14 Nil
7 C6 27 10 9 -6.37 Glu123, Gly165 -6.11 GIn167
8 C7 13 14 7 =517 Nil -7.06 Nil
9 C8% 7 4 11 -4.14 Glu63, Asn125 -4.16 His168, Asp193,
Thr190, Ser268
10 S1X% 20 Nil 15 -2.95 Ser218 -3.89 His168, Asp169,
Glu191
1 S2 19 1 7 -6.17 Nil -7.81 Ser268
12 S3 44 9 9 -3.83 Nil -6.13 Nil
13 S4 11 15 7 -4.65 Thr60, Glu123 -6.97 Nil
14 S5 29 Nil 13 -5.89 Nil -5.55 Nil

ND- Not able to perform the autodock, * -compound with the highest binding affinity in 2WDP, - a compound with the highest binding affinity in 41YR * Compounds which

bind in active sites of 2WDP and 4IYR.

suggest that CRU-MeOH and SOX-MeOH extract have
produced a statistically significant increase in cytotoxicity
in the MCE-7 cell line at concentrations of 88.49 ug/ml,
and 136.75 ug/ml respectively in comparison with that
of the negative and vehicle controls. In our present
study, we also investigated the combination therapy
strategy by combining the two . sativum crude extracts
(IC,,) with quercetin (IC, ) a natural molecule with very
good antineoplastic potential. In the MTT and PI based
flow cytometry, these combinations showed a significant
increase in cell death than when they were treated
singly (Figure 3A and Figure 3B). It has been shown
that doxorubicin, 1in combination with the
hydroalcoholic extract of Blepharis persica seed extract,
increased the cytotoxicity in HT-29 cancer cell line in
comparison with control data.”® A study showed that
a combination of GSPs and RES caused a synergistic
effect in human MCF-7 cells that are ER-positive
in ER-negative MDA-MB-231 breast cancer
cells.”® Previous literature on other natural molecules

and

from varied seed sources served to corroborate our
combination treatment-based findings in terms of
increasing cytotoxicity and cell death. Also, our positive
results served to validate our POC strategy for the
development of anti-breast cancer formulations from
natural sources.
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Only a few studies have been reported on the chemical
composition of I.. sativum extracts based on liquid
chromatography-coupled with mass spectrometry.!®!®
Our study is first of its kind in terms of the comparative
profiling of bioactive compounds in CRU-MeOH
and SOX MeOH extracts respectively using LC-ESI-
QTOF-MS/MS (under our defined extraction and analysis
conditions). These identified compounds shown
some biological activity on the different cancer cell
lines based on data reported by others (discussed in
Table 1) These bioactive compounds might plausibly
activate the apoptotic pathways, thereby contributing
to increases in cell death in the MCF-7 cell line. To
corroborate our iz vitro findings, the in-silico docking-
based approach provides additional information about
the possible nature and site of interaction of certain
selected L. sativum bioactive molecules with human
caspase-6. This protein was selected, since our MCEF-7
cell line lacks human caspase-3.3'*2 In the case of both
proteins, the I. sativum ligands showed good binding
energy when compared with that of standard quercetin
(Table 2). It is possible that the interaction of ligand
at the binding site induced a conformational change
and an induced-fit model may be used to explain this
interaction.**** This conformational change allows for
the initial caspase-6 activation.”*® Preliminary in-silico
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studies suggest that the identified compounds of
L. sativum seed may cause cell death by the induction of
the human caspase-6 pathway. Further experiments in
MCE-7 cells will serve to confirm our zn-silico findings.

CONCLUSION

Our findings suggest that the methanolic extract of the
seeds of L. sativum exhibited a dose-dependent cytotoxic
effect in the human breast cancer MCEFE-7 cell line, that
is caspase-3 deficient. Pl-based enumeration of apoptotic
cells, using the flow cytometer, provides a probable mode
of cell death of the two different types of methanolic
extracts of the seeds of I. sativum (singly and/or in
combination with quercetin). Interpretation of the
LC-MS/MS spectra showed the presence of bioactive
compounds with plausible cell death/anti-neoplastic
potential. I silico data suggest that some of the identified
bioactive principles in the two types of methanolic
extracts of L sativum seeds exhibited significant binding
affinity to human caspase-6 (in comparison with that
of Quercetin). This 7z silico data provides us with some
evidence of the probable involvement of this enzyme
(directly or indirectly) in the extract-induced cell death
phenomena. Further, this result provides us with an
impetus to validate the specific involvement of human

caspase-6 in iz vitro and in vivo xenograft model systems,
involving MCE-7 cells.
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ABBREVIATIONS

CRU-MeOH: Simple crude methanolic extract,
SOX-MeOH: Soxhlet methanolic extract; MTT:
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium;
PI: Propidium Iodide; FBS: Fetal Bovine Serum;
LC-ESI-QTOF-MS/MS: High-performance liquid
chromatography coupled with electrospray ionization-
quadrupole-time of flight-mass spectrometry; DMEM:
Dulbecco’s Modified Eagle’s medium.
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SUMMARY

Both extracts CRU-MeOH and SOX-MeOH showed
a dose-dependent MTT-based cytotoxicity in the
MCE-7 cell line (24h treatment period). Synergism was
observed when the CRU-MeOH and SOX-MeOH were
combined with quercetin. The LC-MS/MS showed
the presence of bioactive compounds. Specifically, we
have reported, for the first time, 13 compounds in our
L. sativum seed extracts. Our preliminary docking-based
in-silico analysis showed good binding affinity towards
human caspase-6 when compared with that of quercetin
-our reference molecule.
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