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ABSTRACT

Wedelia trilobata belonging to the Asteraceae family contains the bio-active molecules especially
molecule extracted through methanol showed the prominent antileukemia activity in the previous studies that buoyant
not only for purification and structural analysis but also for the elucidation and confirmation of biological activities for
specified phytoconstituent. Structural analysis studies on the extracted compound revealed the methoxy, methylphenyl
and chromone groups containing molecule which is unique in its structure. The phytoconstituent is annealed with
prominent anti-proliferation activity on chronic myeloid leukemia cells as told by Thymidine uptake and Wound healing
assays. The antiproliferation is due to the induction of apoptosis which is confirmed by the DNA fragmentation and Flow
cytometry assays. As per the pharmacological point of view the phytoconstituent obtained from our studies has unveiled
the promising results against chronic myeloid leukemia.
Keywords: Wedelia trilobata, Methanolic extract, Antiproliferation, Apoptotic activity.

Chronic myeloid leukemia is the uncontrolled proliferation and expansion of myeloid cells
transformed from the early progenitor cells that include megakaryocytic cells, B- lymphoid cells,
erythrocytes and monocytes [Fialkow et al., 1977]. Chronic myeloid leukemia is the first disease through
which the specific genetic abnormality of Philadelphia chromosome in leukemia cells could b e linked to the
events of pathogenetic during the initiation of leukemia [ Nowell and Hungerford, 1960]. Chronic myeloid
leukemia is developed due to the philadelphia chromosome are formed by the reciprocal translocation of 3`
region of the ABL gene on chromosome 9 (q34) to the 5` region of the BCR gene of the chromosome 22
(q11) due to which, on the short arm chromatid of 22 chromosome posses the hybrid ABL-BCR gene. This
gene undergoes proper transcription and produces the new mRNA chimera. Due to this the fused genes
produce the hybrid protein that permanently switches on the tyrosine kinase signaling which causes the
uncontrolled proliferation of the cells [Wapner, 1999; Rowley, 1973].
Advance treatment for Chronic myeloid leukemia includes the long term administration of tyrosine kinase
inhibitors like Bosutinib, Dasatinib, Imatinib, Nilotinib, Ponatinib, Sorafenib & Sunitinib. But still the usage
of these inhibitors causes cardiovascular toxicity and pulmonary arterial hypertension as the side effects
(Javid J. Moslehi and Michael Deininger), the reason increased the scope in search for alternatives effective
treatments with less side effects. Until the development of iatrochemistry in the 16 th century plants were the
only source for prophylaxis (Kelly K). Extracting the active molecules from the plants through different
solvents and elucidating the activity of suppressing the particular disease is one of the basic techniques
followed. The molecule with prominent activity is purified and formulated to drug. These molecules also
show lesser side effects. In our studies one of such molecules from the methanolic extract of Wedelia
trilobata has showed the promising and prominent antileukemia activity by inducing the apoptosis and
thereby reducing the proliferation rate. The extract was further purified and structural elucidation through
mass spectrophotometry, C-NMR and H-NMR were done along with the cross check of antileukemia activity.
As a result the unique structure of molecular weight 310 amu was obtained which belongs to chromene
group of compounds with potent antileukemia activity.
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Figure 1: Work overview

Materials and methods
Liquid chromatography analysis
Purity of the compound in the given the given sample was analysed through high performance liquid
chromatography. The reverse phase C-18 column was employed and ran at 25 °C. The DAD detector was
used to analyse the sample at wavelength 210 nm. The mobile phase used was HPLC gradient of methanol
and dichloromethane. The flow rate was set to 1 ml/min and the injection volume was 20 µL [D. Benedec,
2013; A.M. Anton, 2013; D. Benedec, 2012]
NMR analysis
The extracts of Wedelia trilobata was subjected to 1H-NMR and 13C-NMR studies as per the part of
purification and characterization. Bruker 400 MHz spectrometer system was used for the study of 1H-NMR
spectroscopy where as Bruker 100 MHz spectrometer system was used for 13C-NMR, in both the studies the
sample was dried and dissolved in DMSO. From the prepared solution the sample that are free from
insoluble impurities were then pipetted into NMR tube. To avoid or minimize the error, the tube was wiped
outside. The NMR tube was kept in the turbine to obtain the spectra. As per the data: 1H NMR (DMSO-d6):
2.00 (s, 3H), 2.56 (s, 3H), 3.88 (s, 6H), 7.27-7.57 (m, 6H, Ar-H). 13C NMR (CDCl3): δ 23.5 (CH3), 28.1 (CH3),
55.8 (2-OCH3), 100.2, 114.2, 117.9, 123.5, 124.8, 127.8, 130.1, 153.2, 158.2, 159.8, 167.1, 175.3.
Mass spectroscopy
The molecular mass of the extract of Wedelia trilobata was deduced through Bruker daltonics
esquire 6000 plus mass spectrometer along with negative mode electronspray ion source. The compound
was dissolved in 1 ml of HPLC grade dichloromethane and methanol. The dissolved sample was processed
by injecting to an ionization source in mass spectrophotometer. In the ionization source the sample was
vaporized and passed to ionization chamber which is present under high vacuum. A beam of electron
induces ionization and amplifies. Mass of split ions was recorded in the data system and analysed. MS: m/z =
310.3 [M+].
Cell line culture and Thymidine uptake assay
Approximately 50000 of MEG-01 cells per well were seeded in the culture flask containing RPMI
1640 culture media along with the supplements of 10% Fetal Bovine Serum and incubated at 37°C with 5%
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carbon-di-oxide. When the cells reach the confluence of 80%, 1μl (μCi/ml) of [3H] Thymidine was added
(thymidine is capable to incorporate into the proliferating cell`s nuclear DNA and there by radiation level of
thymidine increases along with the cell proliferation rate) along with the 5µg of compound. After 48h of
incubation, the media was removed and cells were processed to rupture and release of nuclear DNA. The
Nuclear DNA bound with thymidine was taken to measure the radioactivity using liquid scintillation
counter. The proliferation rate was correlated through graphical method [Giridharan et al., 2012; Belakavadi
et al., 2005; Alvaro and Pasko, 2011].
Wound healing assay
MEG-01 cells of 50000 in number were seeded to culture at 37 o C in 6 well plates with RPMI 1640
medium with 10 % FBS supplements and 5 % of CO 2. The cells with an extension of pseudopodia adhered to
the culture flask after 36 to 48 h of incubation. The other suspending cells were removed and replaced with
fresh media for further incubation till the adherent cells reaches 80% of confluence. The compound was
added at the concentration of 5µg and incubated overnight. The monolayer cultured cells were scratched
with sterile tip to make the wound. As the cell proliferation takes place the wound gets healed, the added
compound inhibits the cell proliferation and there by wound healing delays. By measuring the width of the
wound the cell proliferation rate was analysed [Saritha et al., 2012; Rodriguez et al., 2005].
DNA fragmentation assay
The MEG01 cells cultured in RPMI 1640 supplemented with 10% Fetal Bovine Serum and 5% CO 2 at
37°C for 24h were treated with 5µg of compound and continued with incubation for another 24h. The
treated and untreated cells were subjected to DNA isolation by incubation with lysis buffer for 1h at room
temperature. The lysate was centrifuged to separate the contaminants, then the DNA was precipitated using
phenol: chloroform: isoamyl alcohol mixture. The precipitated DNA sample was pooled out and dried
through vacuum evaporator. The obtained DNA samples were assessed electrophoretically in 1% agarose
gel [Park et al., 2013].
Flow cytometry analysis of apoptotic cell death
The MEG01 cells will be cultured in RPMI 1640 supplemented with 10% Fetal Bovine Serum and
5% CO2 at 37°C for 24h. The molecule of the concentration 50μg/ml was added and continued with the
incubation for another 24h. The treated and untreated culture cells were centrifuged at room temperature
for 10min. The cell pellet collected was used as per the BD Annexin V: FITC Apoptosis Detection Kit protocol
and the sample reactions were analysed by flow cytometry. LL represents the viable cells that are negative
to both Annexin V and PI. LR indicates early apoptotic cells that bind to Annexin V and not to PI. UR
represents late apoptotic cells that are positive to both Annexin V and PI. Some very late apoptotic cells are
represented by UL which stain with PI only.
Results and Discussion
Liquid chromatography analysis
Out of four peaks, a single peak was obtained at a retention time 3.533 min with the peak area
4.004e + 003 which represents the presence of pure compound in the sample.
GRAPH 1: LCMS result of the bio active compound.

Mass spectrophotometric analysis
MS studies revealed the compound data having molecular weight of 310 amu calculated for
C19H18O4. The compound was characterised to be a new constituent derived from Chromone group that
contains 2 methoxy and 2 methylphenyl derivatives attached. The probable IUPAC name of the compound
could be 7-methoxy-3-(4-methoxy-2-methylphenyl)-5-methyl-4H-chromon-4-one (MPC).
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GRAPH 2: Result of the mass spectrometry of the bio active compound

1H-NMR

spectra and 13C-NMR analysis
spectrum of the compound exhibits two peak signals at 2.001ppm and 2.56ppm indicating
the presence of 3H protons at each peak. These protons attached to the oxygen atom and forms methoxy
group at para substitute of methylphenyl. At 3.889 ppm a peak single represents 6H protons forming
methylphenyl group and a peak single between 7.27 to 7.57 ppm represents another 6H protons of
chromone body. A 13C-NMR spectrum data gives the estimated carbon that is presence nineteen carbon
atoms in the obtained structure of the compound.
GRAPH 3: Result of the H+ ion NMR of the bio active compound
1H-NMR

GRAPH 4: Result of the carbon atom NMR of the bio active compound
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Figure 2. Proposed structure

IUPAC name: 7-methoxy-3-(4-methoxy-2-methylphenyl)-5-methyl-4H-chromon-4-one (MPC).
Thymidine uptake assay
The thymidine uptake assay to check antiproliferation activity in MEG01 cells was performed on the
test compound. The graph clearly indicates the reduction in cell proliferation at different concentrations of
the compound treated cells in comparison with control (untreated cells) and thereby it confirms the
prominent antiproliferation activity.
Graph 5. Antiproliferation activity of the test compound was assayed on MEG01 (human Megakaryoblastic)
cell line.

Wound healing assay of the test compound
Wound healing reveals further confirms the anti-Leukemia activity of tested compound. Where the
wound made on the growing cell line do not heals up completely due inhibition in the cell proliferation by
the test compound which is treated at different concentration. Lesser the wound width indicates the more
proliferation rate due to which the healing of the wound has taken. Test compound treat cells containing
more wound width explains the less proliferation rate of cells due to which the wound is not healed .
Figure 3. Different width of the wounds that shows the healing due to cell proliferation with respect to the
treated compound at varies concentrations.

DNA fragmentation assay
DNA gets fragmented because of the formation of inclusion bodies from the nuclear degradation
activated due to apoptosis induced by the respective test compound. Antiproliferation assay was also in
correlation with the DNA degradation assay carried out in our study for the test compound. In the figure, the
lane 1 shows smear and lane 2 shows the fragments of DNA indicating the apoptotic activity possessed by
the test compound.
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Figure 4. DNA smear in agarose gel where lane 1 represents the DNA of the untreated cells and Lane 2
represents the DNA of test compound treated cells.

Flow cytometry analysis of apoptotic cell death
The cell membrane loses its integrity and permeability during caspase-dependent apoptosis and the
phosphatidylserine present embedded at the inner leaflet will get exposed [Fadok et al.,1992; Van et al.,
1998]. Fluorochrome tagged Annexin V will bind reversibly to phosphatidylserine in the presence of Ca2+
ions which can be detected through flow cytometry analysis [Koopman et al., 1994]. Change in the integrity
and permeability of dead cell`s plasma membrane does not sticks only to apoptosis cell death rather to all
dead cells through other cause. For the same reason Propidium iodide is used in conjugate with
Fluorochrome tagged Annexin V. Propidium iodide enters the cell and stains the nucleic acid only on
permeabilization of the membrane [Zhao et al., 2009; Wlodkowic et al., 2009]. BD Annexin V: FITC
Apoptosis Detection Kit I (BD bioscience) was used for the studies. The treated cells show high florescent at
the region (presence of Annexin V and Propidium iodide) in comparison to untreated cells which indicates
the apoptotic cells and there by treated compound posses prominent apoptotic activity.
Figure 5. Flow cytometry analysis showing antiproliferation activity of test compound.

Conclusion
Certain treatments like gene therapy, stem cells therapy, monoclonal antibody targeting etc, for the
complicated diseases are not only costlier but also require high molecular facilities and expertise. Hence
need for the development of cost effective treatments are of utmost important. The phytomedicines can be
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developed as an alternative and are relatively inexpensive than modern drugs. Our studies has unveiled the
phytoconstituent that posses promising results against chronic myeloid leukemia and it can be formulized
as an alternative drug of cost effective and low side effects in comparative to Bosutinib, Dasatinib, Imatinib,
Nilotinib, Ponatinib, Sorafenib & Sunitinib that are presently under studies and usage in targeting tyrosine
kinase activity, a sort of treatment of leukemia.
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